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MNOACHUTEJIBHASA 3AITMCKA

[Iporpamma 10 (u3MKe Ha YpPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHHM M TpeOOBaHUN K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTeNbHON MPOrpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€ToM (eaepaibHOil paboueil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogasanus yueOHoro npeamera «DOusukay.

Copepxanne mporpamMmbl 1o (U3HKE HaAmpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TPaMOTHOCTH OOYYAlOIMXCS W OpPraHU3aLMI0 H3Y4YCHHS
bu3MKM Ha JAESITeNIbHOCTHOW OCHOBe. B mporpamme mo Qusuke y4uTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenmera B peanuzanuu TpedoBanuit ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METaNpPEIMETHBIM pe3ysibTaTaM O0y4eHUSs, a TAaKKe
MEKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma o gu3uke ycTaHaBIMBAET pacipeiesieHne y4eOHOro MaTepuaia
1o rojam oOydeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOIO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma 1o ¢u3uke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJIMYECKOU
MOMOIIY YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

duznuka SBISETCS  CHUCTEMOOOPA3yIOIIMM  [JIi  €CTECTBEHHO-HAyYHBIX
y4eOHBIX PEIMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SIBJICHUM, M3y4aeMbIX XUMHUEH, Ouosioruen, actpoHomued u ¢GU3NIECKON
reorpadgueii, BHOCHUT BKJIAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MM,
MPENOCTaBIsieT HamOoJsiee SICHbIE O00pa3ibl MPUMEHEHHsS HAYyYHOTO METOoja
MO3HAHU, TO €CTh CII0CO0A MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

OnHa U3 TIaBHBIX 3a7a4 (PU3MYECKOTO OOpa3oBaHHUsA B CTPYKType OOIero
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOM TPAMOTHOCTH U
WHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usuku Ha 06a30BOM ypOBHE TMPEANOJAraeT OBJIAJICHUE
CIEAYIONIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBJIICHUS;

e OIIEHWBATHh U TOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHUS;

e HHTEPOPETUPOBATH  JaHHBIE U  UCIOJb30BaTh  HAy4yHbIC
JI0Ka3aTesIbCTBA JIJISl TOJIy4EHUS BBIBOJIOB.

[lenmn wu3yueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIiero oOpa3oBaHMUs
onpenenensl B Konmenmuu mnpenonaBanus ydyeOHoro mpenvera «Duszmka» B
oOpa3oBarenbHBIX opraHusanusx Poccuiickoit ®eneparuu, peanu3yronmx
OCHOBHbIE  00111€00pa30BaTe/ibHbIE MPOrPaMMbl, YTBEPKAEHHOW pEIICHUEM



Komnernn Munucrepersa npoceienust Poccuiickoit denepanuu (mpoTokon ot 3
nekaopst 2019 r. Ne T1K-4BH).
Hean udyyenust GU3MKH:

npuoOpeTeHne HHTEpeca M CTPEMIICHHS OO0yYaroIuxcs K Hay4dHOMY
U3yYEHHUIO TPUPOJABI, Pa3BUTHE HMX HHTEUIEKTYaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE TMO3HaHUs U (HOPMUPOBAHHE
HCCIIEIOBATENILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;
¢bopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3yYCHUS
OCHOB CTPOCHHMSI MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (DU3HKY;
¢dopmupoBaHUe TpEACTaBICHUNA O ponu (U3MKUA A PA3BUTHUS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEICTaBICHUH O  BO3MOXKHBIX  chepax  Oyayuen
npo(hecCHOHANIBHON J1eATENbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIPABJICHUU.

JlocTikeHre 3TUX LieJied mporpamMMbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHNE 3HAHWUH O JUCKPETHOM CTPOCHHWHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSX

NpUOOpPETEHNE YMEHUN OMUCHIBATh U OOBICHATH (DM3UUECKHUE SIBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHE METOJIOB PEIICHHUS TMPOCTEUIUX pPacUYETHBIX 3aJad ¢
UCITIOJIb30BAaHUEM buznIecKux MOJIeTIeH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIIOAATh MPUPOJIHBIC SIBJICHUS U BBIIOIHATH OIBITHI,
nabopaTopHble paOOTBI M JKCHEPUMEHTANIbHBIC HCCIEIOBAaHUS C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(poOpMaIMell PU3NIECKOro COAEepKaHuUs,
BKJTFOYAs] HHPOPMAIIUIO O COBPEMEHHBIX JOCTIKCHUSX (DU3UKU, aHAIH3 U
KPUTHUYECKOE OIICHHBaHUE NH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JIeATSILHOCTH, CBI3aHHBIMU
C (U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeNi0), B §
kiacce — 68 vacos (2 yaca B Hememo), B 9 kimacce — 102 yaca (3 yaca B Hezelio).

[Ipenyaraemseiii B mporpamMme 1o ¢Gu3MKe MepedeHb JabopaTOPHBIX paboT U

OIIBITOB HOCUT peKOMGHI[aTCHBHBIﬁ XapaKTep, YUUTCIIb ACIacCT BBI60p IIPOBCACHUA



7abopaTopHbIX PabOT M OMBITOB C YYETOM HWHIAWMBUIYAIBHBIX OCOOCHHOCTEH
OOy4JaroIMXcs, CIHUCKa AKCIEPUMEHTATBHBIX 3a/IaHU, MPEJIaraeMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COAEPXKXAHUE OBYYEHUSA
7 KUIIACC

Paznen 1. ®u3uka u eé poJib B NO3HAHUHU OKPYKAIOIIEr0 MHPA.

®usuka — Hayka o mnpupoxe. SAsmenus npuponbl. dusznyeckue SBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckue BennuuHbl. W3mepenue ¢usnueckux BennuuH. Dusnueckue
npudopsl. [lorpentHocts u3mepeHunii. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢wusuka u Jpyrue ecTecTBEHHbIE HAayKd HW3Y4YalOT MPUPOIY.
EcTtecTBeHHO-Hay4HbI METOJ| TO3HAHMA: HAOIIOAECHHE, NMOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBH)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHUE
HaOmogaemMoro siiaeHus. Onucanue GU3NIeCKUX SBJICHHUI C TOMOILBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHnyeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MAarHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. ®usnueckue NpuOOPHI U NPOLEAYpa IPSIMBIX U3MEPEHH aHAJIOTOBBIM U
U (POBBIM MPUOOPOM.
Jlabopamopnvie pabomul u onvimol.
1. OmpeneneHre NEHBI JEIEHUS KTl K3MEPUTEIBHOTO MPUOOpA.
2. H3mMmepeHue pacCcTOsTHUM.
3. M3mMmepenue o0bEMa KUJIKOCTH U TBEPIOTO Tea.
4. OmnpeneneHue pa3MepoB MajbIX TeJl.
5. M3mepenue temieparypsl IPU IMOMOIIM >KUJIKOCTHOIO TEpMOMETpa M
JaTYMKa TEMIIEPATYPBI.

6. IIpoBeneHue mccienoBaHUS MO MPOBEPKE THIIOTE3BI: AAIBHOCTH IMOJETA
[IapUKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OOJIbllIe, YeM OOJibllIe BhICOTA
IIyCKa.

Pa3nen 2. [lepBoHayaibHbIe CBe/IEHUsI 0 CTPOEHNHU BelllecTBA.

CrpoeHne BemiecTBa: aTrOMbl M MOJIEKYJb, WX pa3Mmepsl. OIBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBrxenue dactul BemecTtBa. CBSA3b CKOPOCTH JIBHJKEHHSI 4YacTUL[ C
TemriepaTypoil. bpoyHoBckoe nBmwxkenue, nuddys3us. BzaumonericTBre YacTHIl
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUcTalIMyeckux) Tesl. B3auMOCBS3b MEXKIy CBOMCTBAMH BEIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJEKYJISPHbIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmionenune 6poyHOBCKOTO ABHKEHUSL.



2. Habmonenue nuddysum.
3. HaGmonenue  siBieHWi, OOBSICHSIOIIMXCST  NPUTSDKEHUEM WU
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimol.

1. Ouenka JuameTpa aToMa METOJOM DPsIOB  (C  MCIOJIb30BaHUEM

doTtorpadmii).
2. OmbITHI 110 HAOTIOIEHUIO TETIJIOBOTO PACIITUPEHHUSI Ta30B.
3. OnbIThI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYISIPHOTO MIPUTSHKCHUSL.
Paznen 3. /IBM:keHHe ¥ B3aHMOJIelicTBHE TeJl.
Mexannueckoe JBH>KeHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBU)KCHHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM JABHKEHHHM. Pacuér myTtu u
BPEMEHU JBUKECHHUS.
SBneHne uHEpUMHU. 3aKOH HMHEpUUH. B3amMopaelcTBHE Tell Kak MpUYMHA
U3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HHEPTHOCTH TeJa.
[ImoTtHOCTH BemiecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUIIC
00BéMa BellecTBa.
Cuita Kak XxapakTepuUCTHKa B3auMoAeHCcTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3MepeHune Cuiibl C MOMOIIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJa
TsokecTd. CHila TSDKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. CroxkeHue
CWJI, HANPABJIIEHHBIX IO OJHOM mpsiMoi. PaBHOnencTByromas cuil. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKos. TpeHue B IpUPOJIE U TEXHUKE.
Hemoncmpayuu.
1. HaGmroneHue MexaHW4ecKoro IBUKEHUS Tea.
2. M3mepeHune CKOpoCTH MPSIMOJIMHEUHOTO JIBUAKCHHUS.
3. HaGmronenue siBjeHUs HHEPIUU.
4. HaOmroneHnve n3aMeHeHHs] CKOPOCTH MPU B3aUMOJICHCTBUH TE.
5. CpaBHEHHME MacC MO B3aUMOACHCTBUIO TEJL.
6. CI0KEHHUE CUJI, HAPABJIIEHHBIX 10 OJTHOW ITPSMOM.
Jlabopamopnvie pabomul u onvimot.
1. Ompenenenue CKOPOCTH PABHOMEPHOTO JIBHKEHHUSI (IIApUKa B KUIAKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmnpezeneHue CpeaHE CKOPOCTU CKOJBKEHHSI OpycKa WM IIapuKa Mo
HAKJIOHHOM TUIOCKOCTH.
Ornpenenenue WIOTHOCTH TBEPIOTO TeNA.

4. OmbITHI, TEMOHCTPHUPYIOIINE 3aBUCHUMOCTb pacTshKeHUs (nedopmariim)
MPY>KUHBI OT TIPUIIOKEHHOMW CHUITBI.

5. ONbITHI, IEMOHCTPUPYIOLIKE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIbKEHHS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJl, :KUIAKOCTEH U ra3os.



Hanenue. CriocoObl yMEHBIICHUS U YBEIUYECHUS JlaBiieHus. J[aBieHue rasa.
3aBUCHUMOCTh JaBJICHHSA raza OT oO0bEMma, TemmepaTypbl. [lepemada naBrmeHus
TBEPABIMU TEJIaMH, KUJIKOCTAMH M Tazamu. 3akoH [lackans. [lneBMaTmueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTrudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['mapaBnuyeckue MeXaHUu3MBbl.

Atmocdepa 3emnun u atrmochepHoe namienue. [IpuuuHBI CyliecTBOBaHUS
BO3MyIIHONW 000y0uku 3emiu. OmbiT Toppuyermu. M3meperue arMochepHOTro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EpHOTO JaBIEHUS OT BBHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpPHOTO TaBJICHHUS.

JlericTBUE KUAKOCTU U ra3a Ha NOTpyKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxomiaBanue.

Hemoncmpayuu.

S T o

N

3aBUCUMOCTb JIaBJICHUS ra3a OT TEMIIEPATYPBI.

[Tepenaua naBneHUs KUIKOCTHIO U Ta30M.

Coobmiaroiuecs Cocy/ibl.

['mnpaBnuueckun mpecc.

[IposiBinenue neicTBUs aTMOC(HEPHOTO JTABICHMUSL.

3aBUCHUMOCTD BBITAJIKMBAIOLIEH CHJIBI OT 00bEMA MOTPYKEHHOM 4YacTu
T€JIa ¥ INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUIIBI BECY BBITCCHEHHOU KUIKOCTH.
YcnoBure 1aBaHus TEJ: MJIABAHUE WM MOTPYKEHUE TE B 3aBUCUMOCTH
OT COOTHOUIIEHUS INTIOTHOCTEN Tea U )KUIAKOCTH.

Jlabopamopnwie pabomul u onvimol.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tena B BOJAE OT 00bEMa MOTrpyKEHHOU B
YKUJIKOCTh YaCTH TeJa.

OnpeneneHue  BBITAJIKUBAIOIIEH  CHJIbI, JEHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIAKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha TEJIO
B JKMJKOCTH, OT MaccChl TeJa.

OnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAIIKUBAONIEH CHIIBL,
JIEUCTBYIONIIEH Ha TEIO B JKUIKOCTH, OT 00BbEMa TOTPYXKEHHOU B
JKUJIKOCTh YAaCTH T€Ja U OT IUIOTHOCTH KUIKOCTH.

KoncrtpyupoBanue apeomerpa WIM KOHCTPYHPOBAHUE JIOJKH W
OIIpElEIIEHUE €€ IPYy30IOABEMHOCTH.

Pa3znen 5. PaGoTa 1 MOIHOCTH. JHEPruUs.

Mexanudeckast padbota. MOIIHOCTS.

[IpocThie MexaHU3MBI: pbIuar, OJOK, HAKJIOHHAas TIOCKOCTh. [IpaBmiio
paBHOBecus pbiyara. l[IpumeHeHHe mMpaBuia paBHOBECHS pbluara K OJIOKY.



«3onoroe mnpasBwio» wmexaHukd. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass »Heprusa. KuHernueckas ¢ IMOTEHUUAJIbHAs DHEPrUs.
[IpeBpaliieHrie OTHOTO BUIa MEXAaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXPaHEHUS
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl IpOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimot.

1. Omnpenenenne pabOThl CHIIbI TPEHUS IPU PAaBHOMEPHOM JBUKEHHUM Tea

110 TOPU30HTAIBHON MOBEPXHOCTH.

2. HccnenoBanue yciaoBUi paBHOBECHS pblyara.

3. M3amepenue KII/] HaKIIOHHOM IIJIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAHEHUS MEXaHUYECKON SHEPTUH.

8 KJIACC

Pa3nen 6. TenJioBble IBJI€HUSA.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNBIThI, TMOATBEPKIAOIINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHO-KUHETUUECKOW TEOPUH.

Mogenu TBEPAOrO, >KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIlIECTBA.
Kpucramnnueckue u amopdubie Tena. OObACHEHHE CBOMCTB ra30oB, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXKEHUM MOJIEKYJISPHO--KUHETUYECKON TEOPHUHU.
CmaunBaHNe U KallWUISIPHBIE sIBJICHUS. TemIoBOe pacliupeHre U CKaTHeE.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEPruu:
TeIrIonepeaaya 151 COBEPIIICHUE paboTHI. Bunet TeIUIonepeaayu:
TEIUIONPOBOJAHOCTD, KOHBEKLINS, U3JIyYEHHUE.

KonuyectBo TemnoTel. YaenbHas TEMIOEMKOCTh BeEIIECTBA. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemoBoro Oamanca. IlmaBneHue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konHjaeHcaiusa. WMcmapenue. Kumnenue. YpaenpHas Teriora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOro
JTABJICHUSI.

BrnaxHocTh BO31yXa.

DHeprus TOIIMBA. Y JeTIbHAs TEIIOTa CTOPAHUSL.

[Tpununer pabotel TernoBbix aBurateneit KIIJ[ TermoBoro mBuraresns.
TeruioBeie IBUTATENN U 3a1UTA OKPYKAOLIEH CPEbI.

3aKOH COXpaHEHUS U MPEBPALCHHS YHEPTUHU B TETUIOBBIX MpoILieccax.

Jemoncmpayuu.

1. HaGmroneHue 6poyHOBCKOTO JIBMKCHHUS.



v ok W

Ha6nronenune muddysun.

HaGmoienue siBieHnii cMaunBaHus U KaMIISIPHBIX SIBJICHUA.
HabmioaeHue TernoBoro pacmpeHus Tedl.

W3MeHeHne naBieHUs raza npu U3MEHEHUH 00bEMa M HarpeBaHUH MU
OXJIQKJICHUH.

[IpaBuia u3MepeHus TeMrepaTypsbl.

Buae! Teronepenayn.

OxJakIeHne MPU COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiieHrr paboThl BHEITHUMH CHIIAMH.

. CpaBHEHHE TEILIOEMKOCTEH Pa3IMUHBIX BEILICCTB.

. HaOmronenme xuneHus.

. HaOroieHME MOCTOSTHCTBA TEMIIEPATYPhI IIPH ILIABICHHH.
13.

Moaenu TenJIOBBIX ABUTATEIICH.

Jlabopamopnvie pabomol u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMBITHI O 0OHAPYKEHUIO TCHCTBUS CHIT MOJIEKYJIIPHOTO TIPUTSKCHUS.
OnbITHI 110 BBIpAIIMBAHUIO KPUCTAIIJIOB ITIOBAPEHHOM COJIM WJIM caxapa.
OnpITH MO0 HAOMIOAEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

OrnpeneneHue AaBiIeHUs BO3yXa B OaJIJIOHE MITIPUIIA.

OnbIThl, NEMOHCTPUPYIOIIME 3aBUCUMOCTH JAaBJICHUS BO3JlyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[TpoBepka rumoTe3sl IMHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIEPaTyphI.

HaGmronenne w3MeHeHHWs BHYTPEHHEHW OJSHEPruM Tejda B pe3ylbTaTe
Tertonepeaayn U paboThl BHEITHUX CHJI.

UccnenoBanue siBaeHUs TEIJI000MEHA MPU CMEIIMBAHUU XOJOAHOW U
ropst4er BOJIBL.

OnpeneneHre  KOJWYECTBA  TEIUIOTHI, IIOJYYEHHOTO  BOJIOM  MpH
TEII000MEHE C HAarpeThIM METATUITMUYECKUM LIMJIHHAPOM.

Onpenenenue yaeabHOM TEMIOEMKOCTH BEIIECTBRA.

HccnenoBanue npoiiecca ucnapeHusl.

OnpeneneHrne OTHOCUTEIBLHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yieabHON TEIIOTHI MJIABJICHUS JIb/A.

Paznen 7. DiekTpudecKkre U MATHUTHBIE SIBJICHMSI.

OnexkTpu3aums Tenl. J[Ba pona 3JIEKTpUYECKHX 3apsiaoB. Bzammopeincrtaue
3apspKeHHBIX  Ten.  3akoH Kymona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSKEHHBIX TEJT OT BEJIMYUHBI 3aPsI0B U PACCTOSIHUSI MEXKY T€JIaMM).

Onektpuueckoe mnoje. Hanpsk€HHOCTh 3nekTpudeckoro mnodsa. [IpuHuun
CYNEPHO3UIIUU IEKTPUUECKUX TI0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudecKkux 3apsiioB. DJIEMEHTapHBIA JIEKTPUUECKUN 3aps/l.
Crpoenue aroma. IIpOBOJHHMKM W JUARJEKTPUKU. 3aKOH  COXpaHEHUS
AIEKTPUUYECKOTO 3apsia.

DONEeKTPpUYECKUA TOK. YCIIOBUSA CYIIECTBOBAHHUS 3JIEKTPUYECKOIO TOKA.
WM CTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSL 3JIEKTPUYECKOrO TOKa (TEILIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpudeckass uenb. Cuiia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
o yyactka nend. [locnemoBarenbHoe W mapalieNibHOE — COCIMHEHHUE
MIPOBOJTHUKOB.

PaGota u MoOmHOCT »3yeKTpUUeckoro Toka. 3akoH Jxoyns—Jlenna.
DneKkTpudecKre ey U MOTpeOUuTenu deKTpudecKoi sueprun B 0piTy. KopoTkoe
3aMBbIKaHHE.

[ToctrostHHble  MarHuThl.  B3anmoaelcTBME  MOCTOSIHHBIX ~ MAarHHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJIM U €r0 3HAYEHUE I )KU3HU Ha 3eMIle.
OneiT  Opcrena. MarauTHoe 1oje  3JeKTpudeckoro Toka. [IpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. J[€iCTBUE MATHUTHOTO MOJISI HA TPOBOJAHUK C TOKOM.
DIIEKTPOJABUTATENL MOCTOSIHHOTO TOKa. lCMoJib30BaHUE 3JEKTPOJBUTATENCH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Omnbitel @apanes. SABneHue 3neKTpoMarHuTHOM MHAYKUMU. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6b1 MOJTYYEHUS AIEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY HA BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

DIIeKTpU3aLHus Tell
JIBa posia >IEKTPUUECKUX 3apsAI0B U B3aUMOJECHCTBHE 3aPSAKEHHBIX TEIl.
Y CTpONCTBO U AENUCTBHE DIEKTPOCKONA.
DIIEKTPOCTATUYECKAS NHITYKLIHS.
3aKOH COXpaHECHUS AIEKTPUUYECKUX 3aPsI0B.
[IpOBOIHUKH U AUIIIEKTPUKH.
MoaenupoBaHue CUIIOBBIX JUHUM 3JIEKTPUUECKOTO MOJIS.
HcTouyHMKHM TOCTOAHHOTO TOKA.
JIeCTBHS SIIEKTPUUECKOTO TOKA.

. DIIEKTPUYECKUM TOK B KHIKOCTH.

. ['a30BbIi1 pa3psn.

W 0 N U A WM e

[ Y
N = O

. I3mepeHne cuibl TOKa aMIepMeTPOM.

. I3mepeHne aneKTpuYeCcKoro HanpsKeHUs: BOJIbTMETPOM.

. PeocTtar 1 MaraszuH COIpOTUBIICHUM.

. B3anmoelicTBre NOCTOSTHHBIX MArHUTOB.

. MonenupoBaHnue HEBO3MOKHOCTH Pa3/I€JICHHs MOJIFOCOB MarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenupoBaHue MarHUTHBIX MMOJIEH MOCTOSIHHBIX MArHUTOB.

OmneIT Opcrena.

MarHuTtHoe€ 1oJie ToKa. IJIeKTPOMAarHuT.

JleficTBE MarHUTHOTO TIOJISI HA TIPOBOJIHUK C TOKOM.

DJIEKTPOJIBUTATEINb IOCTOSSHHOTO TOKA.

Uccnenosanue siBIEHUS 3JIEKTPOMAarHUTHOW UHTYKIIUU.

Onbitel Dapanes.

3aBUCMMOCTh HAIpaBJieHHWs WHAYKIIMOHHOTO TOKa OT YCJIOBUHA €ro
BO3HHUKHOBCHHUS.

DJIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimot.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbIThl MO HAOMIOACHUIO DJJIEKTPU3AIMU  TeNl MHAYKIMEH U TpH
CONPUKOCHOBEHHH.

UccnenoBanue nEUCTBUS DJIEKTPUUYECKOTO TMOJS HA TPOBOJHUKUA U
JTUAJICKTPUKHU.

COopka u npoBepka pabOThI JEKTPUUECKOH 1I€MY MTOCTOSTHHOTO TOKA.
N3MmepeHue 1 peryaupoBaHue CUITbI TOKA.

N3MepeHne u peryaupoBaHrEe HAMIPSKEHUS.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YE€pE3 PE3UCTOpP, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOJAHUKA OT €ro JJIMHBI, IUIOWAAX MONEPEYHOTO
CEUYEHHUS U MaTepuaa.

IIpoBepka mnpaBuiia CIOXKEHHUS HAINPSHKEHUA IIPU  IIOCIEI0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia mJis CWIbl TOKa MPU MapaJUIeTbHOM COCIUHEHUHU
PE3UCTOPOB.

Onpenenenue paboThI DJIEKTPUIECKOTO TOKA, UIYIIIETO YEPE3 PE3UCTOP.
OnpeneneHre MOIIHOCTH — DJIEKTPUYECKOTO TOKa, BBIACIAEMOW Ha
pe3ucrope.

Uccnenoanne 3aBUCUMOCTU CWJIbI TOKa, UAYILIETO YEpE3 JaMIOYKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ Harpesarens.

UccnenoBanue MarHUTHOTO B3aMMO/ICHUCTBUSI MOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHMTHOTO TMOJS  TMOCTOSIHHBIX ~ MAarHUTOB MPU  HX
00OBbEIMHEHUU U Pa3/ICJICHUH.

Uccnenosanue nelcTBUSA 3JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. OOBITBI, JE€MOHCTPUPYIOIIHE 3aBUCUMOCTh CHJIbl  B3aUMOJEHCTBUS
KaTyIIKH C TOKOM M MarHuTa OT CWJIbl TOKa M HANpaBJICHUS TOKa B
KaTyIIKE.

18. M3yueHue AeUCTBUS MAarHUTHOTO TIOJISI HA MPOBOJIHUK C TOKOM.

19. KoHcTpyHpoBaHue u u3yuyeHue padboThl SJEKTPOBUTATETIS.

20. 3mepenne KIIJI a51eKkTpoaBUraTeIbHONM YCTAaHOBKH.

21. OOBITBl IO UCCIAEAOBAHUIO SIBJICHUS DJICKTPOMArHUTHON WHIYKIIUU:
WCCIICIOBAHUE W3MEHEHHWW 3HAYCHHMS W HANPAaBICHUS WHIYKIIMOHHOIO
TOKaA.

9 KJIACC

Pa3nes 8. Mexanu4yeckue siBJIeHUsl.

Mexannueckoe naBwxkeHHEe. MarepuanbHas Touka. (Cucrema oOTcuéra.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKECHUA. PaBHOMEpHOE NPSAMOJHMHENHOE
nBmkeHue. HepaBHomepHoe npsiMonuHeNnHOe ABrkeHUE. CpelHsss 1 MTHOBEHHAs
CKOPOCTB TeJjla IIPU HEPABHOMEPHOM JBUKECHUHU.

VYckopenue. PaBHOyckopeHHOe mpsiMOJIMHEWHOE JBHKeHHe. (CBOOOIHOE
nagenue. OnwiThl ['anues.

PaBHOMepHOE nBHKEHUE MO OKpyx)HOocTU. Ilepuon u yactora oOpaileHus.
JInHelHas 1 yriaoBasi CKOPOCTH. L[EHTpOCTpEMUTEIBHOE YCKOPEHHUE.

[IepBsiii 3ak0oH HptoToHa. BTopoi 3akoH Herotona. Tpetuit 3akoH HeroToHa.
[IpyHIMN CYITEPITO3UIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: CHIIa TPEHHS CKOJIbKEHHMS, CUjla
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nageHus. Jlwxenue ruraner Bokpyr Comnma. IlepBas kocMuyeckas CKOpPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue matepuanbHON TOukH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenne nmmmyinbca. UMnynbe cuibl. 3aKOH COXPaHEHUs
MMITyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass paboTa W MOIIHOCTh. PaboTa CHJI TSKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEpruu U padoThl. [loTeHnnanbHas YHeprus Tena, NOJIHATOrO Haj
MOBEPXHOCTHIO 3eMJn. [[oTeHIIManbHast SJHEPrUs CKaTou NMpyKUHbI. KnHeTnueckast
sHeprus. Teopema O KMHETHYECKOW SHEPIUMU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
DHEPIUH.

JHemoncmpayuu.

1. HaOmroneHne MexaHMUeCKOro ABMKEHUS Tela OTHOCUTEIBHO Pa3HBIX TEJ

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

CpaBHeHHME NyTe€d M TPACKTOPUM ABMKEHUS OJHOTO M TOrO K€ TeJa
OTHOCHUTENIBHO Pa3HbIX TEJI OTCYETA.

N3mepenne CKOpoCTH U YCKOPEHUS MPSMOJIUHEUHOTO IBUKCHUS.
HccenenoBanue NpU3HAKOB PABHOYCKOPEHHOTO JIBHYKEHUS.

Hab6utoieHue 1BUKEHUs Teia 0 OKPY>KHOCTH.

Habmoienne MexaHNUeCKHX SIBJICHUN, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu e€ pPaBHOMEPHOM M  YCKOPEHHOM JBWKCHUU
OTHOCUTEIBHO KaOMHETa (PU3UKH.

3aBUCHUMOCTh YCKOPEHHS Tella OT MacChl Tela U JACHCTBYIONIECH HAa HETO
CHUJIBL.

HabutoieHue paBeHCTBa CUII IIPY B3aUMOAECUCTBUHU TeJL.

N3meHenue Beca Tesna Npyu YCKOPEHHOM JIBUKECHUH.

Ilepemaya uMItynbca Ipu B3aMMOIECTBHAN TEL.

[IpeoOpa3zoBaHus SHEPTUH ITPU B3aUMOACHCTBUY TEI.

CoxpaHeHHe UMITyJIbCa IPU HEYTIPYTOM B3aUMOJECHCTBUMU.

CoxpaHeHHe UMIyJIbca Mpu a0COIIOTHO YIIPYTOM B3aUMOJIEHCTBHH.
Habnronenue peakTHBHOTO JIBUYKEHUSL.

CoxpaHeHne MEXaHUYECKON SHEPTUH ITPU CBOOOTHOM Na/ICHUU.
CoxpaHeHHEe MEXaHUYECKOM S3HEPIUH NIPU ABUKEHUU TeJIA MO 1EHCTBUEM
IPYKHUHBIL.

Jlabopamopnwvie pabomul u onvimol.

1.

KoncTtpyupoBanue TpakTa 1jii pa3roHa W JalbHEUIIET0 paBHOMEPHOTO
JBH>KCHUS IIAPUKA WIIN TEIIEKKH.

Ornpenenenue CpeaHel CKOPOCTH CKOJIBKEHHS OpyCKa WU JIBUKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

Ornpenenenue yCKOpEeHHs Tella MPU PABHOYCKOPEHHOM JBHKEHUHU 10
HAKJIOHHOM TJTIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH TMYyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JBM)KCHUHW 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TIPU PaBHOYCKOPEHHOM JIBIDKCHHH 0e€3
HayaJbHONW CKOPOCTH IYyTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJIUHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHHS OT CHIIbI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenre K03 HUIMEHTA TPEHUS CKOJBKCHHSL.

Onpenenenue KECTKOCTH MPYKUHBI.

Omnpenenenre pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. OmpenenieHne  pabOThl  CHIBI  YNPYTOCTH TMPU  TMOABEME Tpy3a C
HCII0Ib30BAaHUEM HEIOABUKHOTO U MOABMKHOT'O OJIOKOB.

11. I3ydeHue 3aKoHa COXpaHEHHUS SHEPTUU.

Pa3gen 9. Mexannueckne Koj1e0aHUsI M BOJIHBI.

Konebarenpaoe nmkenrne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHUH: TIEPUOI,
4acToTa, aMIUIUTYy1a. MareMaTu4eckuii U Npy>KUHHBIM MasTHUKU. [IpeBpaiieHue
AHEPIUH IPH KOJIeOATEIHPHOM JIBHUKEHUH.

3aryxatonue ~ koneOanus.  BwiHYyXaeHHbIe — KoneOanuws.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWCTBA MeEXaHWYeCKHMX BOJIH. [IpoposibHble U
MONIEpEeYHble  BOJHBI. JIMMHA BOJMHBI U CKOPOCTh €€ pacnpoCTPAHEHUS.
Mexanuyeckue BOJIHBI B TBEPJIOM TEJI€, CEHCMUYECKUE BOJIHBI.

3ByK. ['poMKkoCTh 3Byka U BbIcOTa TOHAa. OTpakeHue 3ByKa. MHDpa3Byk u
VIIBTPa3BYK.

Jemoncmpayuu.

1. HaGmomenue koiieOGaHuii Tell Mo ASHCTBUEM CHIBI TSHKECTH M CHUIIBI
YIPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

HaOmroneHune BRIHYKIEHHBIX KOJICOaHUH 1 pe30HaHcA.

Pacnpoctpanenue mpooJIbHBIX U MOTIEPEYHBIX BOJIH (HA MOJICTIH).

HaOnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

AKYCTUYECKHI PE30HAHC.

Jlabopamopnvie pabomul u onvimol.

1. OmpeneneHue YacTOThl M TIEpHOJa KoOJeOaHUH  MaTeMaTHYECKOTO
MasTHHKA.
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2. OnpeneneHue 4acTOTHl U EpHoa KoJeOaHu NPyKUHHOTO MassTHUKA.
3. HccnenoBaHue 3aBUCMMOCTH Mepro/ia KoieOaHU MOBEIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. HccnenoBanue 3aBUCUMOCTH MEPUO/Ia KOJIEOaHU NPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH INEepHoOJa KojeOaHUM Ipy3a, MOABELIEHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJa  KoJjeOaHUi
MPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.
7. U3mepenue yckopeHus: CBOOOIHOTO MaICHUSI.
Pa3nea 10. DiiekTpoMarHuTHoOE 1oJIe M 3JIEKTPOMAarHUTHbIE BOJIHBI.
ONEKTPOMarHuTHOE  ToJIe.  ODJEKTpOMarHuTHble  BOJIHBL.  CBONMCTBa
ANEKTPOMAarHuTHBIX BOJH. [llkana snekTpoMarHUTHBIX BOJIH. Mcnonb3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM CBS3H.



DnexkTpomMarHuTHas npupoga csera. CkopocTs cBeTa. BogHOBBIE cBOMCTBa
CBETA.

Hemoncmpayuu.

1. CBolCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBI0O MOOUIBLHOTO

TenedoHa.

Pa3znen 11. CBeToBbI€ AABJICHUS.

JlyueBas  mMogmens  cBera.  Mcrounukm ~— cBera.  IIpaMonumHenHoe
pacnpoctpaHenue cBera. 3atMenust ConHua u Jlynel. Otpaxkenue cera. [lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeloMieHUs cBeTa. [lonHoe BHYyTpEHHee
OTpaxkeHHE cBeTa. Vcmonp30BaHME TIOJHOTO BHYTPEHHETO OTPAKEHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonx onyueir B JsumH3e. Onrtuueckas cucrtema (¢oToanmnapara,
MUKpOCKOTIa M Tejleckona. ['ma3 kak onTuueckass cucteMa. bIu3opykocTh U
JATbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crektp. Omnbitel HbloToHa. CrokeHue
CIEKTPAJIbHBIX LIBETOB. J{Hcnepcus ceera.

Hemoncmpayuu.

[IpsiMmonMHEHOE pacupOCTPAHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tonyuenue n300pakeHu B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue ceera.

Onrtuueckuii CBETOBO/.

Xon ydyei B coouparomien JuH3e.

XoJ1 Tydel B pacCerBAIOIECH JIMH3E.

[Tomy4yenue n3o0paxeHut C MOMOIIIBIO JIUH3.

[Tpuniun neiictBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOTIA.
10. Moaenb riasza.

11. Paznoxenue 0enoro cBeTa B CHEKTP.
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12. [omy4yeHue 6en0ro cBeTa MpH CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnvie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIJla OTPaKEHHUSI CBETOBOTO Jyda OT YIJia
MaJICHUSI.

2. M3yuenwne xapakTepuCTUK H300paKCHHS MPEIMETa B TUIOCKOM 3epKaJle.

3. HccnenoBanue 3aBHCHMOCTH yTJla IPEJIOMIJICHHS CBETOBOTO JIyda OT yriia
NaJICHUS Ha TPAHUIIE «BO3yX—CTEKIION.



4. Tlomydenue n300pakeHU C MOMOIIBIO COOMPAIOIIEH JIUH3HI.
Omnpenenenre (HOKYCHOTO PACCTOSHUS U ONTUYECKOM CHIIBI coOMparoiei
JIMH3BI.

6. OIBITHI 10 PA3TOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OmNbITHI N0 BOCHPUSTUIO I[BETA MPEIMETOB MpPU UX HAOIIOACHUHM Yepe3
[[BETOBBIC (DPUIIBTPBHI.

Pa3znen 12. KBanroBble ABJICHHS.

OmnwiTel Pe3epdopaa u mnanerapnas monens aroma. Monens atoma bopa.
HcnyckaHue v IorJomeHue cBera aroMoM. KBaHThI. JIMHETUaThie CIIEKTPHI.

PamnoaktuBHOCTh. Anb(a-, 6eTa- U raMma-u3nydeHusi. CTpoeHre aTOMHOTO
anpa. HykionHas wMogens atomHoro sapa. HWM3ortonsl. PagmoakTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsAJ0BOTO M MacCOBOIO YHCEIL.
DHeprus cBsI3M aTOMHBIX sanep. CBsA3p Macchl M AHEpruM. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Anepnas sHepreTuka. J[eWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUUW HaA KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHeKTpbl U3IIyYEHUS U MOTJIOMICHHUS.

2. CnexTpsl pa3au4HbIX ra3oB.

3. CnekTtp Bomopoa.

4. Habmronenue TpekoB B kKamepe BumibcoHa.

5. PabGota cuérunka MOHU3UPYIOMINX U3TyYEHUH.

6. Perucrparnus u3iayyeHus NpUpOAHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnwvie pabomul u onvimol.

1. HaGnrogeHue CIIONIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBaHue TPEKOB: U3MEPEHHE DHEPTUU YAaCTULBI 110 TOPMO3ZHOMY

nyTH (1o ¢potorpadusim).

3. M3mepenue paanoakTUBHOTO (hoHA.

IHoBTOpPUTEIBLHO-0000 1AM MOYJIb.

[ToBTOpUTENHEHO--0000MITAIOIINI MOAYJTH TIPEAHA3HAYCH JJISI CHCTEMAaTH3allun
u  0000mIeHWS  TPEIMETHOTO  COACp)KAaHWA W OMNbITa  JICSITEIBHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yvaroluxcs,
BBIOpABIIMX ATOT Y4EOHBII IpeAMET.

[Ipy U3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JesATEeIbHOCTH, HA OCHOBE KOTOPBIX 0OecneunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  o0yueHus, GopMHUpyeTcs
€CTECTBEHHOHAy4YHash T'PaMOTHOCTb: OCBOCHHME HAYYHBIX METOJOB HCCIEIOBAaHUS



SBJICHMA TIPUPOABI M TEXHUKU, OBIAJICHUE YMEHUSIMH OOBICHATH (PU3MUecKue
ABJICHHSI, TPUMEHSA IIOJIyYEHHBIC 3HAHMWS, pEIaTh 3aJadyd, B TOM YHCIE
KA4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMATBEHO AEATEIBHOCTHBIA XapakTep JaHHOTO pa3lielia peain3yeTcs
32 CY4€T TOrO, YTO OOyYaromuecs BBITIOJHSIOT 3a7aHusi, B KOTOPBIX WM
MIpEAJIaraeTcs:
Ha OCHOBE TMIOJyYCHHBIX 3HAHUN pacrno3HaBaTh W HAYYHO OOBACHATH
bu3nYecKue SBICHUS B OKPYKAIOIIEH MPUPO/IC U TIOBCETHEBHOM KU3HMU;
WCITOJIh30BaTh HAYYHBIC METOJIBI UCCICIOBAHUS (PU3UUECKHUX SIBJICHUH, B TOM
YHUCIIE I NPOBEPKHU TMIOTE3 U MOJIYYECHUSI TEOPETHUYECKUX BBIBOJIOB;
OOBSCHATh HAy4YHBIE OCHOBBI HambOOJee BaXXHBIX JOCTHIKCHHI COBPEMEHHBIX
TEXHOJIOTMH, HAIIPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JINYHBIX HCTOYHUKOB
SHEPIrUH HAa OCHOBE 3aKOHA MPEBPAILLCHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIUMU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyenue (u3MKyd Ha ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs HAMpPABIEHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yJIbTaTOB.

B pesynbrare n3yuenus UMK Ha YPOBHE OCHOBHOT'O OOIIIETO 00pa3oBaHUs

y oOyuatoierocsi 0yayT cOpMUpPOBaHbI CIEAYIOIIUE JTUUYHOCTHBIE PE3YyIbTaThl B
YacTu:

1) naTpHOTHYECKOT0 BOCIIMTAHMSI:

— MPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
(bu3NYECKOi HAyKH;

— [IEHHOCTHOE OTHOUIEHUE K TOCTUKEHUSAM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpaIaHCKOT0 ¥ TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

— TOTOBHOCTh K aKTUBHOMY YYAacCTHIO B OOCYXJIEHUH OOIIECTBEHHO 3HAYMMBIX
U OTUYECKHX MpoOJieM, CBSA3aHHBIX C NPAKTUYECKUM MPUMEHEHUEM
JTOCTHKEHUN (pU3UKH;

— OCO3HAHUE BAXKHOCTH MOPAIBHO--3TUYECKUX NPHUHIUIIOB B JIESITEIBHOCTH
Y4E€HOT0;

3) 3cTeTHYeCKOro BOCIIUTAHUS

— BOCIHIPUATUE 3CTETUYECKUX KAayeCTB (PU3NYECKOW HAyKu: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOT0 O3HAHUS:

— OCO3HaHUE UEHHOCTH (PU3NYECKOW HAyKW KaK MOIIHOIO0 HMHCTPYMEHTa
ITO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTWM, BAKHEMIIEH COCTaBIISIIOLIEH
KYJBTYPBI;

— Ppa3BUTHE HAy4yHOM II00O3HATENBHOCTH, HHTEpPECa K HCCIEeI0BATEIbCKON
NEeATEIbHOCTH;

S5) ¢opMupoBaHusT  KYJbBTYPbl 3I0POBbSI U  3MOIHOHAJIBHOIO
OJ1aronoJry4usi:

— OCO3HAHHME LIEHHOCTH Oe30macHoro ooOpa3a J>KM3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH NPaBUJI 0OE€30MaCHOTO TMOBEACHHUS Ha
TpaHCIIOPTE, Ha JOPOrax, C JIEKTPUUYECKHUM U TEIUIOBBIM OOOpPYIOBAaHUEM B
JIOMAIIIHUX yCIIOBUSX;

— chOpMHUPOBAHHOCTh HaBbIKA peQIIEKCHH, MpPHU3HAHHE CBOEro IpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYyroro YeiaoBeKa;

6) TPy/10BOT0 BOCTIMTAHUSI:

— AKTHBHOE y4YaCTHE B PEIICHHHM IPAKTUYECKHX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM OpraHu3alud, TOpoAa, Kpas) TEXHOJIOTHMYECKON W



COLIMAJbHON HamNpaBICHHOCTH, TPEOYIOUMX B TOM 4YHUCIE U (UBHYECKUX
3HAHUM;

e — HMHTEPEC K MPAKTUYECKOMY M3YUEHUIO PO ecCuid, CBA3aHHBIX C (PU3UKOM;

o 7)3KOJOTHYECKOTr0 BOCITUTAHUS:

e — OpUEHTALMS HA MPUMEHEHUE (UBMUECKUX 3HAHMM JUIs pelIeHUs 3ajad B
00JIaCTH OKpY’KaloIIew cpenapl, IJIAaHUPOBAHHUS IIOCTYNKOB U OLIEHKH HX
BO3MOYKHBIX MTOCJIEICTBUM JIJIs1 OKPYKAIOLIEN CPEJIbI;

e — OCO3HAaHME TJI00ANBHOTO XapaKTepa AKOJIOTUYECKUX MPoOJeM W MyTel HX
peleHus;

e §8) ajanTanuM K M3MEHAKIIMMCH YCJIOBHAM COUHAJIBHOM M NPUPOIHOM
cpenbl:

e — MOTPEOHOCTh BO B3aMMOJCHCTBUM IMPU BBINOJHEHUHU HCCIEAOBAaHUN U
IPOEKTOB (PU3UYECKON HANPaBICHHOCTHU, OTKPBITOCTH OMBITY W 3HAHHSIM
APYTHX,

e — TIOBBILICHUE YPOBHS CBOEM KOMIIETEHTHOCTH Ye€pe3 NPAKTUUYECKYIO
JESATEIIBHOCTb;

e —NOTPEOHOCTH B POPMUPOBAHMHU HOBBIX 3HAHHI, B TOM YUCJE (POPMYIHPOBATH
UJIEH, IOHATHS, TUIIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e — OCO3HaHME Ne(PUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIaCTH
busuky;

e — IUIAHUPOBAaHUE CBOErO pa3BUTHUS B NPUOOPETEHUHM HOBBIX (PHU3HMUECKUX
3HAHUI;

e — CTpEMJICHUE aHAIU3UPOBATH U BBISBIIATH B3aUMOCBSI3U IPUPOABI, O0IECTBA U
HPKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

e — OIICHKAa CBOMX JEHWCTBUM C YYETOM BIIMSHUS Ha OKPYXAKUIIYK Cpexdy,
BO3MO>KHBIX [VI0OAJIBHBIX TOCIIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATDBI

B pesynbrate ocBoeHHs TporpaMmbl M0 (PU3MKE HAa YpPOBHE OCHOBHOTO
oO1ero oopa3oBanus y o0ydaronierocsi OyayT copMUpOBaHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TI03HABATEIILHBIC YHUBEPCABHBIC YIeOHBIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAJbHbIC  Y4COHBIC  JCHCTBHS,  PEryJISTHBHBIC
YHHBEpCAJIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAIbHBIC YUeOHbIEC 1eliCTBUS

Bba3oBble JJornueckue JeficTBUA:



BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(stBIIEHUN);

yCTaHaBJIMBATh CYIIECTBEHHBINA MPU3HAK KJIACCU(PUKAIIMK, OCHOBAHUS ISl
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEUHSI B pacCMaTPUBAEMBbIX (haKTax,
JTAHHBIX U HAOJIOICHUSAX, OTHOCAIINXCS K (PU3UUECKUM SIBICHUSM;
BBISIBJIATh MPUYUHHO--CJICICTBEHHBIE CBSI3W MPU M3YyUYECHUU (PU3NYECKUX
SIBJICHMM U TMPOIIECCOB, JIENaTh BBIBOJIBI C UCIOJIb30BAHUEM JI€TYKTUBHBIX
U MHJIYKTUBHBIX YMO3aKIIIOUEHHUM, BBIIBUTATh TUIIOTE3bl O B3aWMOCBS3SX
(bU3UYECKUX BEINYWH;

CaMOCTOSITENIFHO BBIOMpaTh CHOCOO pemieHus ydeOHOW Qu3mveckon
3aaun (CpaBHEHHE HECKOJIBKUX BApUAHTOB PEICHUSA, BHIOOp Hambojee
HOJIXOJSIIETO ¢ YYETOM CAMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciienoBareibCKkue AeiCTBUA.

UCII0JIb30BATh BOMPOCHI KaK UCCIIEI0BATENHCKUI MHCTPYMEHT MMO3HAHMS,
MIPOBOJIUTH 10 CAMOCTOSITEIFHO COCTABIICHHOMY TIJIaHY OIIBIT, HECJIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIeAOBaHHE (PU3UUECKOTO
SIBJICHUS;

OLICHMBaTh Ha TMPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIuio,
MOJyYEHHYIO B X0/I€ UCCIICIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI TIO PE3yJIbTaTaM
IPOBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

MPOTHO3WPOBATh  BO3MOXKHOE JallbHEWIee pa3BUTHE  (U3HUUCCKUX
MPOIIECCOB, a TAK)KE BBIJIBUTATh MPEATIONOKEHHS 00 UX Pa3BUTUU B HOBBIX
YCIIOBHUSIX U KOHTEKCTaX.

Pa6ora ¢ undgopmanueii:

NPUMEHSATH Pa3IUYHbIE METObl, MHCTPYMEHTHI U 3aMpOChl NPU MOUCKE U
oTOope MH(POPMALMM WJIA JAaHHBIX C YYETOM MPEAJIOKEHHOW Yy4eOHOU
bu3nIeCKON 3a7a9H;

aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETHUPOBATH MH(OPMAIUIO
Pa3IMYHBIX BUJOB U (POPM IMPEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpAaTh ONTUMAJBHYIO (OpPMY TPEACTABICHUS
uHQoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJadd  HECIOKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMU.

KoMMyHHMKaTHBHBIE YHUBEPCaIbHbIEC y4eOHbIe 1eHCTBHUS:

B XOJ€ OOCYXIeHUsi y4eOHOro Marepuana, pe3yJbTaToB JIabOpaTOPHBIX
paboT ¥ MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMON TEMbI U
BBICKA3bIBaTh WJIEW, HAIleJIEHHBIE Ha pEIICHHE 3a/Jaud M TMOAJACp)KaHue
OJ1arokes1IaTeIbHOCTH OOIIEHNUS;



COMOCTAaBIISAITh CBOM CYXACHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
nyOJIMYHO NPEACTABIATh PE3YIbTAThl BBIIIOIHEHHOIO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAaHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  IMPEUMYIIECTBA  KOMaHJIHOM U
WHIUBUIYAIbHOM palOThl MpPU PEIICHHH KOHKPETHOM (pu3nyeckon
poOIIEMBL;

IIPUHUMATh LIEJIM COBMECTHOM AEATENBHOCTH, OPraHU30BBIBATh EUCTBUS
no €€ JMOCTHKEHHUIO: paclpeiessiaTh poyH, OOCYKIaTh IPOLECCH U
pe3yabTaThl COBMECTHON pabOTHI, 0000111aTh MHEHHUS HECKOJIBKUX JIIOICH;
BBITIOJIHATH CBOIO YacTh pabOThI, TOCTUrasi KAYECTBEHHOT'O pe3yibTara Mo
CBOEMY HAIPABJICHUIO WU KOOPAMHHPYS CBOM JEUCTBUS C JAPYTUMH
YIeHAMH KOMaH/bL;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMN NMPOIYKT MO KPUTEPUSM,
CaMOCTOATENIBbHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS

Camoopranm3anus:

BBISIBIIATH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX, TPEOYIOMIMX
TUTSL periieHusT GU3NIeCKUX 3HAHUIA;

OpHUEHTHUPOBAThCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(vHIMBUAyaTbHOE, TIPUHATHE PEHICHUS B TPYIIE, MPUHATHE PEIICHUN
TpYHIION);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHus GU3NUECKON 3a7a4u WIn
IUTaHAa HMCCIIEOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPeIjiaracMbie BAPUAHTHI PEIICHUH;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYallUH U IIpeajiararh IU1aH €€ H3MEHEHMS,
OOBSACHATh NPUYMHBI  JOCTHKEHUSI  (HEHOCTHKEHHUS]) PE3yJbTaTOB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBBI B AESATEIBHOCTH (B TOM YMCIIE B XOJ BBIITOJIHEHUS
(Gu3MYEeCKOro UCCIEOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCA CUTYyallMi, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUSM;

CTaBUTh ce0sl Ha MECTO JIPYroro 4eJoBeKa B XOJ€ CIOpa WM TUCKYCCHH
Ha HAy4HYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMS U JIOTUKY JIPYroro;



npU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpU pelIeHnr (PU3NUEeCKHUX 3a1ad WIn
B YTBEPKICHUSX HA HAYYHBIE TEMBI U TAKOE XK€ ITPABO APYIroro.

ITPEAMETHBIE PE3YJIBTATBI

K xonIy 00yueHus B 7 Kj1acce IpeIMETHBIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHMUS,
HaAOJI0/IEeHNE, AKCIIEPUMEHT, MOJENb, TUIOTe3a, CAMHMIIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHHS BelecTBa (TBEpIOE,
KHUAKOE, Ta3000pa3HOe), MeXaHWYEeCKOoe [BIKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MNPSMOJIMHEWHOE), TPaeKTOpHsl, PaBHOJEHCTBYIOIIAs
cwia,  gedopmanus  (ympyras, — IUIaCTHYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh sBiIeHUs (Auddy3us, TEIIOBOE ABUKEHHE YACTHI] BEIECTBA,
paBHOMEpHOE  JBIDKCHHE, HEPaBHOMEpPHOE  JIBIKEHHE, HHEpIus,
B3aMMOJICHCTBHE TEJ, pPaBHOBECUE TBEPJIBIX TEN C 3aKPEIUIEHHOM OCBIO
BpallleHusl, Iepefadya JaBiCHUS TBEPABIMU TEJIaMH, JKUIKOCTSIMH U
rasamMy, arMocepHOe [JaBJ€HHE, IUIABaHME TEJ, IPEBPALICHUS
MEXaHUYECKON PHEPruH) MO OMHCAHUIO MX XapaKTEPHBIX CBOWCTB U HA
OCHOBE OIIBITOB, ICMOHCTPUPYIOIIUX JaHHOE (PU3MUecKoe SBICHHE,
pacrmo3HaBaTh TMPOSBICHHE MW3YYEHHBIX (PU3UYECKUX SIBICHUNA B
OKpY)XalIlleM MHUpe, B TOM 4Yucie (uU3nuecKue SIBICHUS B TPUPOJIE:
OpUMEPBl ABMXKEHUS C PA3IMYHBIMU CKOPOCTSMHU B JKMBOM M HEXHBOU
npupojie, ACUCTBHE CUJIbI TPEHHs B MPHUPOJE U TEXHHUKE, BIHUSIHUE
aTMoc(epHOTro JaBIeHHs Ha KUBOW OpraHW3M, TUIaBaHWE PBIO, pblYard B
TeJe YeOBEKa, MPU STOM MEPEBOIUTH MPAKTUIECKYIO 33a7a4y B yU4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OIKCHIBaTh U3yYEHHbIE CBOMCTBA TeNl U (PU3NYECKUE SIBJICHUS, UCIIOJIb3YSI
dbu3nYecKre BEIMYMHBI (Macca, 0O0BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTb, CPEIHSAS CKOPOCTh, CHUJIa YIIPYTOCTH, CHUJIA TSHKECTH, BEC
Tena, CWiIa TpEeHWs, J[aBieHWe (TBEPAOTO Tena, >KUIKOCTH, Trasa),
BBITAJIKMBAIOIIAs CHUJIa, MEXaHWYecKas paboTa, MOIHOCTb, IJIEUO CHIIBI,
MOMEHT CHJbl, KO3(DQUIMEHT TOJIE3HOTO JAEWCTBUA MEXaHH3MOB,
KUHETHYECKass W TOTEHIMAIbHAS JHEPTHs), MPH OMHCAHUU TPaBUILHO
TPaKTOBaTh  (PU3WYECKUI  CMBICT  HUCIHOJB3YEMBIX  BEJHYMH, UX
0003HAaYeHUsI W €IUHMIIbI (U3HUYECKUX BEJIWYUH, HAXOAUTH (DOPMYIIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEIMUMHY C APYTUMHU BEIMYMHAMH,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;



XapaKTepu30BaTh CBOMCTBA Ted, (U3NYECKUE SBICHUS M TMPOIECCHI,
UCIIOJIB3Ys MpaBUIIa CJIOKEHHS CUJI (BAOJIb OJHOW MpsiMO), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUiio paBHOBecHs phiuara (0J0Ka),
«30JI0TO€ IIPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYECKOU
SHEPruH, TPU HSTOM [aBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3allMChIBATh €T0 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKUE SIBJICHUS, TPOLIECCHl U CBOMCTBA TEJI, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakKTepa:
BBISIBJISITH IPUYUHHO--CIICJICTBEHHBIE CBSI3M, CTPOUTHh OOBsICHEHHE U3 1—2
JIOTHYECKHX IIIaroB ¢ OMOpoil Ha 1—2 M3YyYEeHHBIX CBOMCTBA (DPHU3HMUECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemiate pacy€THble 3amadyd B |2 J1EHCTBHSI, HMCHOJB3Yys 3aKOHBl WU
dbopMyIibl, CBSA3BIBAIONINE (PU3MYECKHME BEJIWYMHBI: HA OCHOBE aHaJIM3a
YCIIOBHS 33/1a4d 3alHMCBIBATh KPATKOE yCIIOBUE, MOJICTABIATh (DU3NUECKUE
BEJIMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE I PEIICHUs 3a/lay, OLEHUBATh PEATTUCTUUYHOCTD
NOJTy4€HHOM (PU3NUECKON BEINYMHBI,

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MpPU HOMOIIU
(U3MYECKUX METOJIOB, B ONTMCAHUU UCCIEAOBAHUS BBIACIATH POBEPSIEMOE
OpeanoyiokeHue  (TUIoTe3y),  pa3nuyaTb U MHTEPIPETUPOBAThH
NOJIyYEHHBI pe3ynbTaT, HAXOAUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €70 pE3yJIbTaTaM;

IPOBOJUTH OMbBITHI O HAOMIOACHUIO (PU3NYECKUX SIBJICHUW WM
buznyecKux CBOIICTB TEJL: bopmMyIUpoBaThH MIPOBEPSIEMBIEC
IPEIOJIOKEHNs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOT0 000pYy10BaHMS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBITIOJIHATD MPSIMBIE W3MEPEHUS PACCTOSHUSA, BPEMEHU, MACChHI TEINa,
o0béMa, CUJIBI M TEeMIEepaTypbl C MCIHOJb30BAHUEM aHAJOTOBBIX H
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM aOCOJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKO BEIUUUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCHUMOCTH IyTH
PaBHOMEPHO ABWKYLIErOCS TeJla OT BPEMEHM [BMXKEHUS TENA, CHUJIbI
TPEHUsI CKOJILKEHHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOIIAAN COMPUKOCHOBEHMS TEJI, CHIIBI
yIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJla, OT TIIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUN
IUTaBaHMSI TEJI, YCIOBUN paBHOBECHUS phluara M OJIOKOB), y4aCTBOBAaTh B



IUIAHUPOBAHUM  YYEOHOTO UCCIEOBaHUS, COOUpAaTh YCTAHOBKY H
BBITMIOJHATh M3MEPEHUs, Cleays MPEeAIoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl TOJYYEHHOW 3aBUCUMOCTH (PU3WYECKHX BEJIMYMH B BHJE
NPEAIOKEHHBIX TaOMUIl W TpaUKOB, JENaTh BBIBOJBI IO pe3yibTaTam
UCCJIEIOBAHUS;

IPOBOJANTH KOCBEHHBIE HU3MEPEHHsS (PU3UYECKUX BEIMYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTHM W TBEPIOTO TeNa, CUJla TPEHUS CKOJBXKEHHUS,
JaBJICHHE  BO3/AyXa, BBITAJIKMBAIONIAs  CWJa, JCWUCTBYIOIIas  Ha
NOTPY’KEHHOE B JKUJKOCTh TeJlo, KOI(PQPUIMEHT MOJE3HOrO AEUCTBUS
MPOCTBIX MEXaHU3MOB), CIEAysl TPEAJOKEHHOW WHCTPYKIUU: MPHU
BBITIOJTHEHUH HW3MEPEHUIl CcOOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUHCIISTH 3HAUCHNE UCKOMOW BETTUYHHBI;

coOJII01aTh MpaBUjia TEXHUKN 0€30MaCHOCTH IIpHU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, AMHAMOMETp, COOOILAOLIUECS COCYAbl, OapoMerp,
phlyar, NOJABUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh MPUHIUIBI JCUCTBUA HW3YYCHHBIX TPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha HMX ONHCaHWs (B TOM YHCITE:
MNOJIIUITHAKN, YCTPOMCTBO BOJONPOBOJA, THIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEp, MOPUIHEBON HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS
0 CBOMCTBaX (U3MUECKUX SIBICHHUN U HEOOXOaUMble (PU3NYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEPHl  (HAXOAUTh  WHGOpPMALMIO O  MPUMEPaXx)
IPAKTUYECKOr0 HCIHOJb30BaHUs (PU3MUECKUX 3HAHUUW B TOBCEIHEBHOU
KU3HH 711 oOecriedeHusi 6€30MacHOCTU MpU o0paleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPY>KaIOIIEeH cpee;

OCYUIECTBJISITh OTOOpP HCTOYHMKOB HH(opmanuu B HWHTepHeTe B
COOTBETCTBHUH C 33JJaHHBIM MTOMCKOBBIM 3allpOCOM, HA OCHOBE MMEIOLIUXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

WCTIOJTb30BaTh MPH BHITIOJHEHUHN YUYEOHBIX 3a/IaHNi HAYIHO--TIOMYJISPHYIO
JAUTEepaTypy (pU3MUECKOro CoAepXaHHs, CIpPaBOUYHbIE MaTEepHAIbI,
pecypcbl ceti VIHTepHET, BlageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHbIE COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHHKOB MH(OpMaIuu (pU3UIECKOTO COAEpKaHUS, B TOM



yycie NMyOJuYHO JeNaTh KpaTKue COOOIIEHHS O pe3yJibTaTax IMPOEKTOB
WIM YYEeOHBIX MCCIENOBAHUW, NpPH 3TOM TIPaMOTHO MCIOJIb30BATh
U3YYCHHBIM TOHSATUHHBIMN ammapaT Kypca (QU3MKH, CONPOBOXKAAThH
BBICTYIUUIEHUE MTPE3EHTALINE;

IpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pachpenesiaTh
00s3aHHOCTH B TPYyMIE B COOTBETCTBUHM C TOCTABJIICHHBIMHU 3aJa4aMH,
CIEAUTh 3a BBINOJHCHHEM IUIaHA JCHCTBUM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBII  BKJIaJ B  JIEATEJIIBHOCTh  TIpYyNIbl,  BBICTPAWBATh
KOMMYHUKATUBHOE B3aMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K koHIy 00yueHus B 8 kj1acce mpeIMETHbIE PE3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIIOJIb30BaTh MOHATHS: Macca U pa3MeEpPbl MOJIEKYJ, TETUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAININYECKUE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE MOJIE, IPOBOJIHUKU
U JUAJIEKTPUKH, HOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
paznuyarh SIBJICHUA (TEIJIOBOE pacUIMpeHHe U CKaThe, Terionepesaaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBaHUE, KAMWJUISIPHBIC SIBJICHUS, HUCIIAPCHHUE,
KOHJIEHCAlUsl, IUIABJIEHWEe, KpHCTaJUIM3auus (OTBEpJEBaHUE), KHUIICHUE,
Terionepeaaya (TEeTUIONPOBOTHOCTb, KOHBEKIIUS, U3ITy4YEHHE),
ANEKTpU3alUs TEJ, B3aUMOJICHCTBUE 3aps/IOB, AEHCTBUS SJIEKTPUUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsl HA TMPOBOJHUK C TOKOM, BJIEKTPOMAarHUTHAsT UHIYKIIHS)
[0 OINUCAHWID MX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SIBJICHHE;

pacro3HaBaTh MPOSIBJICHUE U3YyYEHHBIX (U3UYECKUX  SBJICHUA B
OKpY’)KalollleM MHUpE, B TOM 4Yucjie (U3NYECKUE SIBJICHHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWULIPHBIE SIBIICHUS B MPHUPOJE,
KpUCTAJUIbI B mpupopae, uzinydeHue CoJiHIIAa, 3aMep3aHHE BOJIOEMOB,
MOpCKHUE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsI, CHETa, DJICKTPUICCKUE
sABJICHUSI B aTMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosiie 3emun, Jpedd MoaroCOoB, pOJb MAarHUTHOTO TOJISI JJIA JKU3HU Ha
3emiie, MOJSIPHOE CUSTHUE, MIPU ATOM MEPEBOJAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCISTh CYIIECTBEHHBIE CBONCTBA (MPU3HAKH) (PU3NUYECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
dbu3nyeckre BEIWYMHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUsI, KOJTUYECTBO
TEIUIOThI, YJEeJbHas TEIUIOEMKOCTh BEIECTBA, yJAElbHAas TEIIOTa



IUIaBJICHUS, yJelbHasg TemioTa MNapooOpa3oBaHUs, yHAelbHas TeruioTa
CropaHusi TOIUIMBA, KO3(PQPUIMEHT TOJE3HOTO JEUCTBUS TETUIOBOM
MAalllMHbI, OTHOCUTEJbHASl BIIAXXHOCTh BO3/lyXa, JJIEKTPUUYECKUHN 3apsi,
Cuja TOKa, DJIEKTPUYECKOE HAIPSIKEHHE, COMPOTUBICHUE IMPOBOAHUKA,
yAeNbHOE  CONPOTUBIEHHWE  BellecTBa, paboTa W MOIIHOCTH
ANEKTPUYECKOTO TOKa), TMPU ONHCAHUU MPaBUIBHO TPAKTOBATH
(U3UYECKUI CMBICT WCIOJIB3YeMbIX BEIIMYWH, 0003HAYCHHSI W CIUHUIIBI
bu3MYecKuX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO
GU3MYECKyI0 BEJIMYMHY C JPYTMMU BEJIMYMHAMH, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEN (PUBNUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBIECHUS U MPOIECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOXKEHHUSI MOJIEKYJSIPHO--KUHETUYECKOW TEOPHUH
CTPOCHHS BEIIECTBA, MPUHILMI CYNEPHO3ULIUUA T0JIeH (Ha KaueCTBEHHOM
YpOBHE), 3aKOH COXpaHEHMS 3apsija, 3akoH Oma JiJIsl yyacTKa Ieu, 3aKOH
Jxoynsa—JleHna, 3aKkOH COXpaHEHWS JHEPTHHM, IpU OSTOM JaBaTh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA M 3alKCHIBATH €0 MaTEMaTHYECKOE
BBIPAKCHHE;

OOBSICHATh (PU3MYECKHUE MPOLECChl U CBOMCTBA TeJl, B TOM YHUCIEC U B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHO-CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOrHYecKuX
IaroB ¢ Omnopoi Ha 1-2 W3Yy4EeHHBIX CBOWCTBA (DM3MYECKUX SIBICHUM,
bu3MYeCKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIbl, CBs3BIBAIOIIME (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHaJIM3a
YCJIOBUSI 3aJlaud 3alKChiBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JMAHHBIX [IJIl  pEIIeHHs] 3aJadyd, BBIOMpPATh 3aKOHBI W (OPMYIIBI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPU TOMOIIHU
(GU3UYECKUX METOJIOB, HCIOJIb3ysl OMUCAHUE MCCICIOBAHUS, BBIICISATH
MpPOBEPSIEMOE  MPEINOJIOKEHHE, OLEHUBATh MPABWIBHOCTh TOPSAKA
MPOBEJICHUSI KCCIIEI0BaHUS, €1aTh BHIBO/IbI;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SBJICHUM WITU
(bU3nYECKUX CBOUCTB Te (KaWIISPHBIC SBJICHUS, 3aBUCUMOCTh JTaBJICHUS
BO3/IyXa OT ero o0béma, TeMIepaTypbl, CKOPOCTH MPOIIECCa OCThIBAHUS U
HarpeBaHusi MPU M3IYYCHUM OT LBETAa H3Iy4arolieil (MOrIonaroiei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIEPaTypbl KUIAKOCTU U
omaan €€ TMOBEPXHOCTH, »JJEKTpU3alus Tel W B3aUMOJCUCTBHUE
ANEKTPUUYECKUX 3apsioB, B3aUMOJICMCTBHE TIOCTOSHHBIX MAarHuTOB,



BU3yallU3allisi MAarHUTHBIX TOJIeH TIOCTOSHHBIX MAarHUTOB, JEHCTBUSA
MarHMUTHOTO TOJS HAa MPOBOJHHK C TOKOM, CBOWCTBA AJIEKTPOMArHuTa,
CBOWCTBA DJIEKTPOABHIaTeNsi MOCTOSIHHOTO TOKa): (OpMYJIHpPOBATh
IpOBEpsSEMBIC MPENNOIOKEHHsI, COOUPATh YCTAHOBKY M3 MPEIIOKEHHOTO
000pyZ0BaHus, ONUCHIBATH X0/ OMbITA U (DOPMYITUPOBATH BHIBOJIBL;
BBIMIOJHATh ~ MPSIMBIE  W3MEPEHUS]  TEeMIepaTypbl, OTHOCHUTEIHHOU
BJIQKHOCTH BO3JyXa, CHUJbl TOKAa, HAMpPsDKEHHS C HCIOJb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (PU3UUECKUX BEJIMYMH, CPABHUBATH
pe3yIabTaThl U3MEPEHUI C YUETOM 3aJaHHON aOCOIOTHOM MOTPEIIHOCTH;
IPOBOJUTH MCCIIEIOBAHNE 3aBUCUMOCTU OJHOM (PU3UUECKOIl BEIUYHHBI OT
Ipyrol ¢  UCHOJb30BAaHUEM TNPAMBIX HM3MEPEHUU  (3aBUCHMOCTD
CONPOTUBIIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IJIOMAAN MOIEPEYHOTO
CEUEHUS U YACTBbHOTO COMPOTHUBIICHUS BEIIECTBA MIPOBOJIHNUKA, CHIIBI TOKA,
UAYLIET0 4Yepe3 NPOBOJAHMUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE TIOCJIEIOBAaTEIbBHOTO UM  MNapauIeIbHOTO  COSAMHEHUN
POBOJHUKOB): TUIAHUPOBATh WCCIEIOBaHUE, COOMPATh YCTAaHOBKY U
BBITIOJHATh M3MEpPEHUs, CJenysl MPEeANoKEHHOMY IUIaHy, (UKCHPOBAThH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOMMIl U TIpadUKOB,
JIeJIaTh BBIBOJIBI 110 pPE3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJANTH KOCBEHHBIE HW3MEPEHHUS (PU3NYECKUX BeIMYUH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, CONPOTHUBIEHUE MPOBOAHMKA, paboTra W
MOIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOUpAaTh
IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIENys MPEAIOKEHHON WHCTPYKIWH, U
BBIUUCIISATH 3HAYCHNUE BEJIMYMHBI,

cOOJII01aTh MpaBUjia TEXHUKUA 0€30MIaCHOCTH MPpHU padoTe ¢ 1a00paTOPHBIM
o0opyI0oBaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEWCTBUS HU3YYEHHBIX NOpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOH Ha WX OMHCaHHUS (B TOM YHCIE:
CHCTeMa OTOIUICHHUS IOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKOM HHEPrHH, DJIEKTPOOCBETHUTEIbHBIC
npuOOpBkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IEKTPUUECKUE
IPEIOXPAHUTENH, JIEKTPOMATHUT, 3JIEKTPOJBUTATEIh TOCTOSHHOTO TOKA),
UCTIONB3YSl 3HAHMUS O CBOWCTBaX (DM3MUECKUX SIBICHUH M HEOOXOIUMBIC
duznyeckre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOHCTBA M H3MEPHUTENIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, TICUXPOMETP, TUTPOMETpP, ABHUTATEIh BHYTPEHHETO
CTOpaHUs, AJIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMBI SJIEKTPUUECKUX



Heneil ¢ mocaeI0BaTeNbHBIM U MapalIeIbHBIM COCIUHEHUEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETICH;
OPUBOJUTH  MPUMEpPHl  (HAXOAUTh  WHGOPMALMIO O  I[pUMEpax)
MPAKTUYECKOTO MCIOIb30BaHUs (U3MUYECKUX 3HAHUNW B MOBCEIHEBHOMU
JKU3HU I oOecrieueHrss 6€30IacHOCTH MpU o0palleHuu ¢ mpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3/0pPOBbS U COOJIIOACHHUS
HOPM 3KOJIOTUYECKOT0 MTOBEAEHUS B OKPY’KAIOILIEH CpeEE;

OCYIIECTBJISATh TMOUCK HHPOpMaUU (PU3HUECKOTO COJIEp)KAaHHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM U TYyTEM CpPaBHEHMUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  MHGPOPMAIIMIO, KOTOpas
SIBIISICTCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHO;
UCIIOJIb30BATh MPH BHITIOJHEHUHN YUY€OHBIX 3a/IaHUN HAYYHO--TIOMYJIAPHYIO
JaUTepaTypy  (pU3MYECKOro  CcoAepXKaHHs, CIPABOYHbIE MaTepuabl,
pecypcesl cetu MHTEepHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W KpPAaTKHE YCTHBIE COOOIICHWS,
o006mass uHOpMaLMI0 U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHus, B TOM UHCIE MYOJUYHO NPEACTABISTh pPE3YJIbTaThl
IPOEKTHON WJIM HCCIEeI0BATENIbCKON AESITEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBI TOHSATUHHBIA anmapar Kypca (U3HKH,
COIIPOBOX/IATh BBICTYIUICHHUE MTPE3CHTAIINEH;

IOpU BBINIOJHEHUN YYEOHBIX IPOEKTOB U HUCCIEIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpeAessiaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 33Jja4aMH, CJIEIUTh 3a BBINOJIHEHUEM IUIaHA JACHCTBUM U
KOpPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBINM BKJIaa B
JeSITEIbHOCTH TPYIIIBI, BRICTPAUBaTh KOMMYHHUKAaTHBHOE B3aUMO/ICHCTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K xonIy 00yueHus B 9 Kj1acce peIMETHBIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIOJB30BaTh TMOHSTHUS: CUCTeMa OTcuéTa, MaTephalibHasi TOYKa,
TPaeKTOpHUsi, OTHOCUTEILHOCTh MEXaHWYECKOTO IBWXKEHUS, AehopMarius
(ympyrasi, mjacTh4yeckasi), TPEHHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M TEPETPYy3KU, HEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIO,
IEHTP TSHKECTH TBEPIOTO Teia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUsI U
BOJIHBI, 3BYK, WH(Qpa3ByK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMarHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaIbHO30PKOCTb,
CIEKTPBI UCITYCKAHUS W TOTJIONICHUS, aib(a-, 0eTa- U raMMa-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;



paznuyaTh SBJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEIHOE
JBIDKEHUE, PaBHOYCKOPEHHOE IMPSMOJIMHEHHOE [BIKCHHE, CBOOOJHOE
najicHue TeJ, pAaBHOMEPHOE JBMXKEHHE M0 OKPY>KHOCTH, B3aUMOJCHCTBUE
TE€J, PEaKTUBHOE JIBIJKEHUE, KOJieOaTeIbHOE ABM)XKEHHE (3aTyXaroliue u
BBIHYKJICHHbIE KOJeOaHUsI), pE30HAHC, BOJHOBOE JBUIKEHUE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKCHHUE M TPEIOMIICHUE
CBETa, MOJTHOE BHYTPEHHEE OTPAKCHUE CBETA, pa3jiokeHHe OeIoro cBeTa B
CHEKTp M CJOXXKEHHE CHEKTpaJdbHBIX IIBETOB, JIMCIIEPCUSl CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEWYATOrO CIEKTpa
W3ITyYeHHsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSIBJICHUE W3YyYEHHBIX (U3UYECKUX  SBJICHHHA B
OKpyXaromeM Mupe (B TOM 4yucie (PU3UYECKHE SIBJICHUS B MPHUPOJIE:
MPWIUBBI U OTJIUBBI, ABMKEHHUE I1aHeT COJTHEYHOM CUCTEMBI, pEaKTUBHOE
JBIDKEHNWE JKUBBIX OPTraHW3MOB, BOCTIPHUSITHE 3BYKOB >KHBOTHBIMH,
3eMJICTPSICEHUEe, CEHCMUYECKHE BOJHBI, I[yHAMH, 3X0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJIOTHYECKOE JCUCTBUE BUIUMOTO,
yIbTPa(PUOIETOBOTO U PEHTTEHOBCKOIO HW3JIYYCHHM, €CTECTBEHHbBIN
PaINOAKTUBHBIN (HOH, KOCMUYECKUE Iy4d, PAJAHUOAKTUBHOE H3IyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHWCTBHE pPAJAMOAKTHUBHBIX W3IydeHUH Ha
OpraHu3M 4YeJIOBEeKa), NPH ATOM IMEPEBOAWTH IMPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIACNSTH CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3UUYECKUX
SIBIICHU;

ONMKCHIBATh MU3YyUYCHHBIE CBOMCTBA Tel M (PU3UUYECKUE SIBJICHUS, UCTIONb3YS
dbu3ndeckue BENUYUHBI (CpEIHSsI W MIHOBEHHAs CKOPOCTh Tella TpH
HEPAaBHOMEPHOM JIBM)KCHHH, YCKOPEHHE, TMEPEeMEICHUEe, MyTh, YIJIOBas
CKOPOCTh, CHJIa TPEHUS, CHJa YNPYTrOCTH, CHJa TSIKECTH, YCKOPCHHE
CBOOOJTHOTO TAJEHUs, BEC Tela, HUMIYJIbC Telld, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa M MOIIHOCTb, TOTCHIMAJIbHAS DJHEPrus Teda,
MOJHSITOTO HaJl MOBEPXHOCTHIO 3€MIJIM, MOTEHIMATIbHAS DHEPTUS CXKATOM
NPYXKWHBI, KHUHETHYECKas DHEPTusi, TOoJHAsg MeEXaHW4YecKash DSHEeprus,
MIEPHOJT M YacToTa KoJIeOaHWH, AJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeNIb MPEIIOMJICHUS CPEbl), TP OMUCAHUHU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOIb3YEMbIX BEIUYHH,
0003HaueHUs W ENUHUIIBI (U3UYECKUX BEIUYUH, HAXOAWUTHh (HOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3WYECKYIO0 BEIMYHMHY C JAPYTHUMH BEJIUYHHAMM,
CTPOUTH TpapUKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (U3UYECKUE SIBICHUS U TIPOIECCHI,
UCITOJIB3Ys 3aKOH COXPAHCHHsI SHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHUS,



OPUHIUI  CYNEPHO3ULIUN CUJI, HPUHIUI OTHOCUTeNIbHOCTH [amuies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHUS HMITYJIbCa, 3aKOHBI OTPAKEHUS U
IpeJIOMIICHHUS CBETa, 3aKOHBI COXPAHEHUS 3aps0BOTO M MaCCOBOTO YHCEI
OpU SICPHBIX pPEAKLUsAX, IPU 3TOM JaBaTh CIOBECHYIO (DPOPMYIHPOBKY
3aKOHA M 3alMCBIBATh €r0 MaTEMAaTUYECKOE BBIPAYKEHHE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOMICTBA TEN, B TOM YHCIEC U B
KOHTEKCTE CUTyaI[il MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIIATH
IPUYUHHO--CIIEICTBEHHBIC  CBSI3H, CTPOUTh OOBSICHEHHEe U3 2-3
JOTMYECKUX IIArOB C OMOpPOi Ha 2—3 M3YyYEHHBIX CBOWMCTBA (PU3MUECKUX
SIBJICHUN, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEI;

pemath pacu€THble 3ajaud (OMMparoIluecss Ha cucteMy wu3 2-3
YpaBHEHHUI), UCTIONb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKUE
BEJIMUMHBI: HA OCHOBE aHaIM3a YCIOBUS 3aJaud 3alUCBIBATh KPaTKOE
YCIIOBHUE, BBISBIATH HENOCTAIOIINE WM M30BITOYHBIC NAaHHBIC, BHIOWPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE AJIsl PELICHUs, IPOBOJUTH PACUETHI U
OLICHUBAaTh PEAJUCTUYHOCTh IOJYYEHHOTO 3HAUYCHUA (PU3NUYECKOU
BEJIMYMHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh TPU ITOMOIIA
$uU3MYECKUX METO/OB, HCIOIB3ys OMUCAHHE HCCICIOBAHUS, BBIICIATH
IpOBEPSIEMOE TPEINONOKEHUE, OICHUBATh MPABWIBHOCTh IMOPAIKA
OPOBEJCHUSI  UCCIIEJOBaHMs, JielaThb BBIBOABI, HHTEPIPETUPOBATDH
pe3yJibTaThl HAOJIIOIEHUH U ONIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUA WM
(bu3MUecKuX CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HploToOHa, 3akoHa
COXpaHEHHUsl DHEPTHH, 3aBHUCHMOCTh Tepuoaa KojeOaHWW TpYy>KMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, MPSIMOIMHENHOE PACIPOCTPAHEHUE CBETA,
pasnokeHue OeNoro cBeTa B CIEKTP, M3yYeHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie W CBOWMCTB HW300paKeHHsI MpeaMeTa B COOMparomien
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB HU3IYUYCHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY M3 H30bITOYHOro Habopa
o0OpylOBaHUS, ONHUCBHIBATH XOJ  OMNbITAa W  €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOIBI,

MPOBONTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, OmMpeaesis
CpeqHee 3HAaYeHHE W3MEpSIeMON BeIMYMHbI ((POKYCHOE paccTOSHHE
coOuparoiel JUH3bI), OOOCHOBBIBATH BBIOOP CHoOcO0a HW3MEPEHHUS
(M3MepUTENBHOTO TPUOOpPA);

IPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCTIONIb30BaHUEM TPSMBIX H3MEPEHM (3aBUCHMOCTHh MYyTH OT BPEMEHH



IpyU PaBHOYCKOPEHHOM JIBJKEHMHM O€3 HauyajJbHOM CKOpOCTH, Mepuoia
KOJIe0aHUI MaTeMaTHYeCKOrO0 MasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTpaK€HUS CBETa OT yIJia MaJieHUs U yrija MpeloMJIEHUs OT yria
najieHus1): IUIAHUPOBAaTh MCCIEJOBAaHUE, CaMOCTOSITENIBHO COOUpaTh
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl IMOJIYYEHHOM  3aBUCHMOCTH
bU3MYeCKUX BEIWMYMH B BHUAC TAONUIl M TPaPUKOB, JeJaTh BBHIBOIBI IO
pe3yJbTaTaM HCCIeI0BaHNUS;

MPOBOJUTh KOCBEHHbIE H3MEPEHUS (U3MYECKUX BEIMYUH (CpeAHss
CKOPOCTb M YCKOpPEHHME Tejla TpU PABHOYCKOPEHHOM JBUKCHUH,
YCKOpPEHHE CBOOOJIHOTO MaJCHMs, KECTKOCTh MPYKUHBI, KOIPPUIIUEHT
TPEHUSI CKOJBKECHMS, MEXaHHueckas padoTa M MOIIHOCTb, YacToTa H
nepuoa KojeOaHWH MaTeMaTUYecKOr0 W TPYKHMHHOTO MAasTHHKOB,
ONTUYECKasl Cuja coOuparome JHMH3bI, PaJuOaKTUBHBINA  (POH):
IUIAHUPOBAaTh HM3MEPEHHUs, COOMpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY U
BBITNOJHATh U3MEPEHUS, CIeNysl MPENJ0oKEHHOW MHCTPYKIUH, BBIUUCIATH
3Ha4YCHHUE BEJIMYUHBI U aHAJTU3UPOBATH MOYICHHBIE PE3YyIbTATHI C YUETOM
3aJJaHHOW TTOTPEIIHOCTH U3MEPEHUIT;

cOOJII01aTh MpaBUjia TEXHUKU 0€30MIaCHOCTH NP paboTe ¢ 1ad0paTOPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICIICH:
MaTepuajgbHas TOuYKa, aOCONIOTHO TBEPIOE TENO, TOYCHHBIH HCTOUHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEJIb aroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepu30BaTh MPUHIUMBI JCWCTBUS HW3YYEHHBIX MNPHUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOH Ha WX OMHCaHHUS (B TOM YHCIE:
CHHUIOMETP, NATYUKH TOJIOKEHUS, PACCTOSHUS M YCKOPEHHs, pakKeTa,
9XOJIOT, OYKH, MepHuckor, ¢oToannapar, ONTHYECKHE CBETOBOJBI,
CTHIEKTPOCKOT, JJO3UMETp, Kamepa BuibcoHa), HCHOIB3ysS 3HAHHUS O
CBOMCTBaX (PU3MYECKHX SBJICHUA W  HEOOXOIUMMbIE (PU3HUECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMAaTHUHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOIECCOB
OpU pEIICHUH Y4YEOHO--MPAKTUYECKUX 3a/lay, ONTHYECKHE CXEMbl IJis
MOCTPOEHUS U300PAKEHUI B IJTIOCKOM 3epKajie M cOOMparolIei JIUH3E;
OPUBOIUTH  MPUMEPHl  (HAXOAWTh  WHGOpPMALMIO O  MPUMEPaXx)
IPAKTHYECKOr0 HCIHOJB30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 711 obecriedeHusi 6€30MacHOCTH TpU oOparieHuu ¢ mpudopamMu u
TEXHUYECKUMU YyCTPOMCTBAMH, COXPAHEHUS 3J0POBbS U COOIIOACHHS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH cpejie;



OCYILECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COAECpKAHUS B
HuTepHere, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3aMpoc, HAXOAUTh
IYTU ONpPEENIEHUsI JOCTOBEPHOCTH MOJIYYEHHON MHPOpPMAIMK Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPHU BHITIOJHEHUHN YUYE€OHBIX 3a/IaHUN HAYYHO--TIOMYJIAPHYIO
JAUTEepaTypy  (pU3MYECKOro COAep X aHMs, CIPABOYHbIE MaTepuabl,
pecypcebl cetu MIHTepHET, BianeTh NpUEMaMH KOHCIIEKTHUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE W YCTHBIE COOOINECHUS HAa OCHOBE
uHGOpMAIlMU U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
nyOIMYHO TPEACTABIATh PE3yIbTaThl IPOEKTHON WIIM HCCIIEI0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM  TIPaMOTHO  MCIOJIb30BAaThb  H3yYEHHBIN
NOHATUUHBIA anmapar HM3y4aeMoro pasjena (U3UMKA U CONPOBOXKIATh
BBICTYIUICHUE TIpe3eHTalued ¢ y4€TOM OCOOEHHOCTEH ayIuTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosanuyectBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Konrtpoasubie | IlpakTnuyeckue
n/n MPOrpamMMbl Bcero oOpa3oBarTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. ®usnka u e€ poJib B NIO3HAHUM OKPY-KAIOIIEr0 MUpPa
bubnuoreka [IOK
11 o - 2
M3HIa - Hayka 6 pupone https://m.edsoo.ru/7f416194
bubmuoreka [IOK
1.2 o 2 1
HISHHACCIHE BETAHH https://m.edsoo.ru/7f416194
bubmuoreka [IOK
1.3 E 5 2 1
CTECTBEHHOHAYYHBIN METO/1 MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no paznemy 6
Pa3nen 2. [lepBoHayasibHbIe CBEI€HUS O CTPOEHHH BelllecTBA
bubnmunoreka LIOK
2.1 1
Crpoetue peliecTsa https://m.edso0.ru/7f416194
99 JIBM>KeHUE U B3aUMOICHCTBUE YaCTHI] 9 1 but6mmoreka [IOK
' BEIIECTBA https://m.edso00.ru/7f416194
bubnunorexa LIOK
2.3 A 2
TPETATHHIE COCTOAHMA Betecta https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:KeHHe ¥ B3aMMOJAelCTBHE TeJl
bu6nunoreka LIOK
3.1 M 3
CXATITICCKOT ABHACHHIC https://m.edsoo.ru/7f416194
3.2 Wuepuus, Macca, IIIOTHOCTh 4 1 bubnunoreka LIOK



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

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

bu6mmoteka LIOK

33 Cuna. Brer cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiienue TBEPABIX TeJ, :KUAKOCTEN U ra30B
41 Jasnenue. [lepenayua naBnenus TBEPAbIMU 3 bubnmoreka [JOK
' TEJIaMHU, JKUJIKOCTSIMH U Ta3aMH https://m.edso00.ru/7f416194
bubmuoreka [IOK
42 JlaBIieHHe KHIKOCTH > https://m.edso00.ru/7f416194
bubnunorexa LIOK
43 Amvocheproe nasrerme 6 https://m.eds00.ru/7£416194
44 JlericTBUE )KUIKOCTH U I'a3a Ha HOTPYKEHHOE 7 3 bubnnoreka HOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no paznemy 21
Pa3nen 5. PaGoTa n MOIIHOCTH. DHeprus
bub6nunorexa LIOK
A P 1
S aboTa u MOMHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmoteka [IOK
52 Hpoctsie MexaHH3MbI > ! https://m.edso00.ru/7f416194
bubnunorexa LIOK
53 Mexaneckas sHepris 4 . https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 12



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

8 KJIACC

Kosmn4yecTBo 4acoB DJIeKTPOHHBbIE
HanMeHoBaHMe pa3/ae/ioB M TeM uudpoBbie
Ne i/ P Konrpoasubie | IlpakTnuyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThbI
pecypcbl
Paznen 1. TenioBble siBJIeHUS
. bubmuoreka [IOK
11 CTpoenue u CBOHCTBA BeleCTBa ! https://m.edsoo.ru/7f4181ce
bubnuoreka [IOK
12 Tenossie nporteccht 2l L > https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pa3nen 2. JnekTpuyecKue U MAarHUTHbIE SIBJICHUSA
91 DIeKTpUUYECKHE 3apA]ibl. 3apsKEHHBIE Tea 7 1 bubmuoreka [{OK
' ¥ UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
2.2 II i i 2 1 7
OCTOSTHHBIN JIEKTPUUECKUH TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoteka [IOK
23 MarHHTHEIC SBICHHS 6 . 15 https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 4
SMEKTPOMATHHTHAS HHYKLIA https://m.edsoo.ru/7f4181ce
Hroro o pazneny 37
PeszepBHOe Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

9 KJIACC

Kosmn4yecTBo 4acoB DJIeKTPOHHBbIE
HanmMeHoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoasubie | IlpakTnuyeckue (ubp )
NMPorpaMmbI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThbI
pecypcbl
Pa3znen 1. Mexanuyeckue siBJieHUsI
11 MexaHnueckoe IBMKEHUE U CIIOCOOBI €0 10 1 bubnunorexa LIOK
' ONMCaHust https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
12 B i 20 1 3
JanvoAeHeTBre Tel https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
13 10 3
3aKOHEI COXpaHCIHs https://m.edsoo.ru/7f41a4a6
Hroro no paznemy 40
Pa3nen 2. Mexanuveckue KoJieOaHusi U BOJTHbBI
bubnunoreka LIOK
2.1 M 0 7 3
CXATITICCKHE KOTCOATI https://m.edsoo.ru/7f41a4a6
bub6nmunorexa LIOK
2.2 M .3 8 1 3
CRAMIACCIUE BOIRLRL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 3. DyieKTpOMarHuTHOE MoJie U 3JIeKTPOMATHUTHBIE BOJTHBI
DNeKTpOMarHUTHOE IMoJIe U bu6mmoreka [LIOK
3.1 6 2
JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pasnen 4. CBetoBble siBJICHUS
41 3aKOHBI pacCIIPOCTPAHEHNUs CBETA 6 2 bubmmoreka [LIOK



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

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

bu6mmoteka LIOK
4.2 JIuH3BI ¥ ONITUYECKHE TPUOOPHI 6 3 htts://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 htts://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 5. KBanToBBI€ siBJICHUSI
bubnunorexa LIOK
5.1 Hcnyckanue v moryiomneHue cBeTa aToMOM 4 1 httos://m.edsoo.ru/7f41ada6
bubnunorexa LIOK
52 CTpoetiiie ATOMHOTO s1pa 0 1 https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
53 SAnepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pazgen 6. [ToBTOpuTeIbHO-0000IAKOIIMI MOAY b
6.1 [ToBTOpeHue n 0600IIEHNE COACPIKAHUS 9 9 bub6nmunorexa LIOK
' Kypca Gu3uky 3a 7-9 kinacce https:/m.edsoo.ru/7f41a4a6
Hroro o pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




HOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
Kosan4yectBo yacos DJIEeKTPOHHBIE
Ne Jara nudposbie
Tema ypoka Kontpoabubie | IlpakTnyeckue
n/n Bcero U3y4eHusi | oOpa3oBaTe/IbHbIE
padoThI padoThbI pecypesr
1 ®u3nka — HaykKa o MpHUpOJIe. 1
SIBneHns npupobl
2 OuznyecKue sIBICHUI 1
3 Ouznyeckue BEeITUYUHBI U UX 1
U3MepeHue
Ypok-uccienoBanue "M3mepenue
4 TEeMIIepaTypbl IPHU MTOMOIIH 1 1
KUJKOCTHOTO TEPMOMETpPA U JaTUhKa
TeMIepaTypbl”
MeTto/1b1 Hay4HOTO NTO3HAHHUS.
5 0 o . 1 bubanorexa [HOK
nucanue GU3NIECKuX SIBJICHUN C
. https://m.edsoo.ru/ff09f72a
MIOMOIUIBIO MOJIEeH
VYpok-uccnenoanue "[IpoBepka
5 TUIOTE3bI: JAIbHOCTD MOJIETA MIApHKa, 1 1
MYIEHHOTO TOPU30HTAJIBHO, TEM
Oosblie, yeM Oosible BhICOTA MycKa'
Crpoenue BemectBa. OnbITHI,
7 JTIOKa3bIBAIOLIUE JUCKPETHOE 1 bubmorexa HOK
https://m.edsoo.ru/ff09fe0a
CTpOEHHE BEIeCTBa
but6mmoreka [JOK
8 JIBMOKEHUE YacTHIl BEIICCTBA 1

https://m.edsoo.ru/ff0a013e



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

VYpoxk-uccnenoanue «ONbITHI IO

9 HAOJII0/ICHUIO TEIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHMSI BELIIECTBA
Oco0OeHHOCTH arperaTHbIX COCTOSTHHM
1 Bojbl. O000IIEHNE 10 pa3aeny bubnnoreka [JOK
«lIepBoHauanbHbBIEC CBENCHUSA O https://m.edsoo.ru/ff0a0378
CTPOCHHUH BEIECTBA»
MexaHuueckoe JIBUKEHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmmorexa [IOK
https://m.edsoo.ru/ff0a05c6
JIBIKCHUE
bubmuoreka [IOK
13 Cropocte. Exuimitpt ckopoctn https://m.edsoo.ru/ff0a079c
14 Pacuer nyt 1 BpeMeHM IBUKEHUS bubmorexa LOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — mepa bubanorexa [HOK
UHEPTHOCTH TeIl https://m.edsoo.ru/ff0a0c10
16 IInoTHOCTE BemnecTBa. Pacuer macchl bub6munorexa LIOK
1 o0beMa Teja 1o ero MIOTHOCTH https://m.edsoo.ru/ffO0a0fee
17 JlabopaTtopHas pabota «OnpeneneHue
MJIOTHOCTH TBEPOTO TEJay
18 Pemenue 3amay mo Teme "l[lnoTHOCTH but6mmoreka [IOK
BemiecTra' https://m.edsoo.ru/ff0al23c
Cwita Kak XapakTepHUCTHKA
19 B3aumojercTsus ten. Cuiia
ynpyrocty. 3akoH ['yka
20 JlaGopatopHas pabota «/3yuenue

3aBUCUMOCTH PACTSKCHUSA



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

(medopmanun) mpyKUHBI OT
MIPUIIOKEHHOMN CUIIBI)

21 SIBnenue taroreunsa. Cuia THKECTH
CBA3b MEXY CUJION TSKECTH U

22 Maccoii Tena. Bec tena. Pemenue bubmorexa LHOK

e ' | https://m.edsoo.ru/ff0a1778
3a1a4 1o teme "Cuia TsHKecTH

23 Cuita TAKeCTH Ha JpYIruX IJIaHeTax. bubnmoreka [JOK
du3nyecKue XapaKTEPUCTUKH IJTAHET https://m.edsoo.ru/ff0a1502

bubmuoreka [IOK

24 HUsmepenne cui. JluHamome

P A P https://m.edsoo.ru/ff0al8cc
bubnunorexa LIOK

25 Bec Tema. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnoxkeHue IBYX CUJI, HAaIlpaBJIEHHBIX
26 10 OJTHOM 11 51}1:4){0171 ’ bubmorexa HOK
! . P ) https://m.edsoo.ru/ff0ala70
PaBHOp€lCTBYIOIIAS CHIT

97 Pemenue 3agad mo reme
"PaBHonelicTByrOMmast cui"

28 Cuta Tpenus u e€ Bubl. TpeHue B bubnmnoreka [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopnast pabota «3yuenune
3aBUCUMOCTH CHJIBI TPEHUS

29 CKOJIEJKEHUS OT cpmmp aBJIECHUS U bubmorexa LOK

A https://m.edsoo.ru/ff0alcc8
XapakTepa COMPHUKACAIOIINXCS
MTOBEPXHOCTEN

30 Pemenue 3ama4 Ha onpeesieHne
PaBHOACHCTBYIONIEH CUIIBI

31 Pemrenne 3ama4 mo Temam: «Bec bubnunorexa LIOK

tenay, «I'paduueckoe n300pakeHHE

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

cuiy, «Cuibly, «PaBHoIEHCTBYIOIIAS
CHID»

KonTpoabHnas padora o Temam:
«MexaHndeckoe IBIKeHHEY, «Macca,

32 INIOTHOCTBY, «Bec Tenay,
«I"padmueckoe N300pakeHUE CHID»,
«Cuipi»

33 Hasnenue. CiocoObl yMEHBIICHUS U bubmmoreka LIOK
YBEJIMUCHHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBienue raza. 3aBUCUMOCTh

34 JIaBJICHUS Taza OT 00bEMa bubmorexa [IOK

’ https://m.edsoo.ru/ff0a2376
TeMIepaTypbl
Ilepenava maBiaeHUs TBEPABIMU
35 Tenl;vlﬂn mli[ KOCTSIMH H ?fsaMn bubmorexa HOK
> KU ' https://m.edsoo.ru/ff0a25b0
3akoH [lackans

36 JlaBnenue B )UIKOCTH U Ta3e, bubnmnoreka [JOK
BBEI3BAHHOE JEUCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemrenue 3agau no teme «/laBnenue B bu6mmotexka [IOK
JKUJIKOCTH U Taze. 3akoH [lackamns» https://m.edsoo.ru/ff0a2826

bubnunorexa LIOK

38 Coo0

CODTLATOLIHACCR COCYARL https://m.edsoo.ru/ff0a2970

39 [MuapaBIUyYeCKHii mpece bubmorexa TIOK

P P https://m.edsoo.ru/ff0a3136

40 Manomertpsl. [IopiaeBoit
SKUJKOCTHBIN HAcOC

41 ATtMocdepa 3eMiIH U IPUUUHBI €€ bubmuoreka [LIOK
CYLIECTBOBaHUS https://m.edsoo.ru/ff0a2b5a

42 Bec Bozmyxa. AtmochepHoe bubmuoteka [IOK



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

JaBJICHHC

https://m.edsoo.ru/ff0a2b5a

Uzmepenne atMocepHOTro TaBlICHHUS.

bu6mmoteka LIOK

43 Oneit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(EpPHOTrO
44 JIaBJICHUS OT BBICOTHI HAJl yPOBHEM bubmorexa LHOK
https://m.edsoo.ru/ff0a2fc4
MOopsI
45 bapomerp-anepoun. AtmochepHoe bubnmoreka [JOK
JIABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anau mo reme "
ATtmochepHoe naBneHue"
JelicTBre )KUAKOCTH U ra3a Ha
47 IIOTPY’KEHHOE B HUX TEJIO. bubmorexa TIOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHast pabota «OnpeneneHue
48 BBITAJIKUBAIOIICH CUJIBI, bu6mmotexka [IOK
JIEUCTBYIOLLEH HA TEJI0, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B )KHJIKOCTB)
JlaGopaTtopHast paboTa 1o Teme
49 «MccnenoBanne 3aBUCHMOCTH Beca bubmuoreka [IOK
Tena B BOJE OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B KUIKOCTh YaCTH TeJa»
but6mmoreka [IOK
50 lnaparie Ten https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHas pabota
51 "KoHcTpynpoBaHue apeoMeTpa uiu
KOHCTPYHPOBAHUE JIOJKH U
onpeenaeHue e€ rpy3onoabEMHocTH"
52 Pemenue 3agau mo remam: «IlnaBanue bubmoreka [IOK



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

cya0B. Bo3nyxoruiaBanuey,
«JlaBneHue TBEpbIX TEN, KUIKOCTEH
U ra3oBy

https://m.edsoo.ru/ff0a3654

KonTposbHas padoTa no teme

53 «/laBiIeHHE TBEPABIX TEI, )KUJIKOCTEH

U Ta30B»
bubnunorexa LIOK

>4 Mexanmieckas padora https://m.edsoo.ru/ff0a3f82

bubmuoreka [IOK

- MomHOCT. EAMHIIE MOMEOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIIIHOCTH, Pa3BUBAaEMOM MpH 1
noabéMe 1o Jjectuune"

57 IIpocTsie MexaHu3Mbl. Peryar.

PaBHOBecue cui Ha peruare
Poryaru B TeXHHKE, OBITY U IPUPOJIE.

58 JlaGoparopHas paboTa 05 bubanorexa [HOK
«HccnenoBanue ycaoBHl paBHOBECHS https://m.edsoo.ru/ff0a478e
phIyara

59 Pemenne 3amaq mo Teme «Y crioBust bubmuoreka [IOK
paBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
KoaddumumenT nmonesnoro aeiicTus

60 Mexanu3ma. Jlaboparopnas pabora 05
«M3mepenne KIIJI HakinoHHON
TIJIOCKOCTH

61 Pemenue 3amau mo reme "Pabora, but6mmoreka [IOK
MortHocTh, KIT/" https://m.edsoo.ru/ff0a4c48

62 MexaHuueckast SHEprusi. bubnmnoreka [JOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

Kunernueckas v noteHIManbHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUSI MEXaHUYECKOM
SHEPruu

bu6mmoteka LIOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT IO TEME
"JKcnepuMEHTAJILHOE ONpEIeIICHUE
M3MEHEHUST KUHETHYECKOH U
MOTEHIIUAIBHOW SHEPTHH MPH
CKaThIBAaHMH TEJIa 110 HAKJIOHHOM
mIockocTu"

65

KoHTpoinbHas pabora 1o Teme
«PaboTa 1 MOIIHOCTB. DHEPTHUS»

66

PesepBuelit ypok. PaboTta ¢ TekcTamu
o TeMe "MexaHndecKkoe aBrkKeHne"

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4ee6

67

Pesepubrit ypok. Pabota ¢ Tekctamu
no teme "/laBineHue TBEPABIX TEN,
KUAKOCTEN U ra3oB”

bub6mmorexa LIOK
https://m.edsoo.ru/ffOa4ffe

68

Pesepublii ypok. Pabota ¢ TekcTamu
no treMe "Pabora. MomHOCTb.
Oneprus"

OBHLIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KoJsmn4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hdara nugposbie
Tema ypoka Kontpoabubie | IlpakTHueckue op
n/n Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE
padoTbI padoTsbI
pecypchbl
OcCHOBHBIE [TOJIOKEHUS MOJIEKYIISIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHHIE 1 bubmmorexa HOK
P https://m.edsoo.ru/ff0a5256
MOITBEPIKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1
3 Mogenu TBEPAOTO, JKUIKOTO U 1 bubnumoreka [LIOK
ra3000pa3HOro COCTOSIHHI BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOMCTB TBEPIOTO,
4 YKUJIKOTO ¥ Ta3000pa3HOT0 COCTOSTHUM 1
BEIL[ECTBA Ha OCHOBE MOJI0KEHUI
MOJIEKYJIIPHO-KUHETUYECKON TEOPUU
bu6nmmoreka [IOK
5 Kpucrannnueckue u amopusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmaunBaHuE U KaTUJUIIPHOCTb. 1 bubnmnoreka [IOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnoBoe pacmMpeHne U cxxaTue 1 bubmorexa HOK
p P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs13b TeMIIepaTypbl O
8 CKOPOCTBIO TEIIJIOBOTO JIBHKCHHS 1
YaCTHI]
9 Buyrpennss sueprus. Crioco0bl 1 bu6numoreka [LIOK
M3MEHEHUS BHYTPEHHEN SHEPT U https://m.edsoo.ru/ff0a5c60
10 Bunp! Teronepenaun 1 bu6mmoreka [IOK



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

https://m.edsoo.ru/ff0a6412

Ypok-koupepennus "[IpakTudeckoe
MCIOJIb30BaHUE TETNIOBBIX CBOWMCTB

bubmuorexa [IOK

1 BEILIECTB U MAaTEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KomuyecTBo TeTUIOTHI. Y nembHas bubnmoreka [JOK
TEII0EMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHME TEII0BOTO OanaHca. bubnuoreka [IOK
TennooOMeH U TETUIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHnas pabota

14 "UccnenoBanue siBICHUS bu6mmorteka I[IOK
TeIJI000MEeHa MPU CMEIIMBaHUN https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U ropsiyeit BoJibI"
Pacuer xonudecTBa TEIIOTHI,

15 HEO0OXOIMMOTO JIJIsl HAarPEBaHMS Tella
Y BBIJICIISIEMOTO UM TIPU OXJIXKIACHUU

16 JlaGopaTtopHast padota "Onpenenenue bubnunoreka [IOK
yIEIbHON TEMJI0OEMKOCTH BemiecTra" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIInBa. Y IeJbHas TeTioTa bubnmoreka [IOK
Cropanust https://m.edsoo.ru/ff0a7b5a
[MnaBneHue u oTBEpICBaHNE

18 KPUCTAIIMYECKUX TeN. Y IeNIbHAs brubnrorexa LIOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIABJICHUS

19 JlabopaTtopHast pabota "Onpenenenue bubnmnoreka [IOK
YAEIbHOM TEIJIOTHI TUIaBIEHUS JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHACHCAIHS. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwne. Y aenpHas Termiora Bbubnmuoreka [IOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHus U KOH/ICHCAIUH.
3aBHCUMOCTh TEMITEPATYPhI KUTICHUS
OT aTMOC(EPHOTO JTABICHHUSI

https://m.edsoo.ru/ff0a786¢

22

Bnaxnocts Bo3tyxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCHUTEJIbHOM BJIA)KHOCTH BO3ayXxa"

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

23

Pemenue 3a1a4 Ha onpenesieHue
BII&YKHOCTH BO3/yXa

24

[TpuHIMIIBI paOOTHI TETIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBurarenab BHYyTPEHHETO CrOPaHUsI

25

KII/I TerutoBoro aBuraressi.
TerutoBbIe IBUTaTENN U 3aIATA
OKpYXKaroIlel Ccpeibl

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

26

3akoH COXPAHCHUA U ITPEBPALLICHU A
SHCPTHU B TCIJIOBBIX ITPpOLECCax

27

[ToaroroBka K KOHTPOJIBHOU paboTe
o TeMe "TennoBbie SIBICHUS.
M3menenue arperaTHbIX COCTOSTHUI
BerecTna”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTpomnpHas paboTa mo Teme
"TeroBele sBneHus. M3MeneHme
arperaTHbeIX COCTOSTHUM BelecTBa"

bu6mmoreka I[IOK
https://m.edsoo.ru/ff0a86ae

29

SJ'ICI(TpI/IBaI_[I/ISI TCII. I[Ba poaga
SJICKTPUYCCKUX 3apsa10B

30

Vpok-uccnenopanue "DieKTpu3anus
TeJl UHAYKLIUEN U IIPU
COMPUKOCHOBEHHUH"



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

B3anmopencTere 3apsiKEeHHBIX TElL.

bu6mmoreka [IOK

31
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TTOJIE.
32 HarnpseHHOCTb 311eKTPUIECKOro bubnmoreka [IOK
nosst. [lpuHuun cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKHUX TOJEN
Hocurenu snexTpudeckux 3apsioB.
33 OneMeHTapHblIi 3apsaa. CTpoeHue
aToma
34 [IpoBogHUKY U AUAIEKTPUKHU. 3aKOH bubnumoreka [LIOK
COXPAaHEHUS DIIEKTPUUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Penrenue 3a1a4 Ha IpUMEHEHUE bu6mmorteka I[IOK
CBOMCTB 3JIEKTPUYECKUX 3aPSI0B https://m.edsoo.ru/ff0a90cc
DIIeKTPUUYECKHI TOK, YCIIOBUSI €TO
36 cyuiectBoBaHus. McTounnku Bubmorexa LIOK
ym ) https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOTO TOKA
37 JleficTBUSI STIEKTPUUECKOTO TOKA bubmorexa LOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jlelicreue
38 AIEKTPUYECKOTO TOJISl Ha TPOBOJHUKHI 1
Y TUATIEKTPUKH"
DNEeKTpUYECKUN TOK B MeTalIax, bubnuoreka [IOK
39
SKUAKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DeKTpruyecKas 1eTb U €€ COCTaBHbBIC
4acTH
Cwuta Toka. JlabopaTopHas pabora
" bubmmoreka [LIOK
41 H3mepeHue u peryJimpoBaHHUE CHIIBI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
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DJIeKTPUYECKOE HAMPSUKEHHE.
BoasTMmerp. JTabopaTopHas pabota

bu6mmoreka [IOK

42 "U3mepenue u peryiupoBaHue 05 https://m.edsoo.ru/ff0a%14
HanpspkeHus "

43 CormnpoTuBiaeHUE TPOBOTHUKA. bubnuoreka [IOK
VY 1enpHOE CONPOTUBIIEHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHast paboTa "3aBHCUMOCTb

44 ANEKTPUYECKOTO COMPOTUBIICHUS 1 bu6nunoreka [IOK
MPOBOJHUKA OT €T0 JJIUHBI, TUIOLAIHA https://m.edsoo.ru/ff0aa738
MONIEPEUHOr0 CEYCHUs U Marepuaa’
3aBUCHUMOCTh CHJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma Juid yyacTka bubmorexa LIOK

https://m.edsoo.ru/ff0aa44a

Lenu
JlaGopaTopHas pabota
"HccnenoBaHue 3aBUCUMOCTH CHUJIBI

46 TOKA, UYILLIETO YEPE3 PE3UCTOp, OT 1 bubmorexa HOK

https://m.edsoo.ru/ff0aa04e

COTIPOTHBIICHUS PEIUCTOPA U
HaIpsHKEHUs Ha pe3ucTope”

47 [TocnenoBarenbHOE U MapaenabHOE
COETMHEHUS TIPOBOTHUKOB
JlabopaTtopHas pa6ota "l[IpoBepka

48 IIpaBUJIa CJIOKEHUS HAIIPSHKEHUH TIpU 1 bubnuoreka [IOK
MOCJIE0BATETHOM COETUHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
JlaGopatopHas padota "I[IpoBepka

49 IIpaBWJIa AJIs CUJIBI TOKA IIPU 1 bu6numoreka [LIOK

napauiCJIibHOM COCAUHCHUN
pe3ucropos"

https://m.edsoo.ru/ff0aadle
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Pemrenne 3a1a4 Ha IPUMCHCHUC

50 3akoHa OMa JUIs pasIngHOro Bubmiorexa IIOK
p https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOJHUKOB
51 PaboTa 1 MOIIIHOCTB PIEKTPUUECKOTO bubnuoreka [IOK
Toka. 3akoH Jlxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
JIabopatopHas padora "Onpenenenne
52 a60TpI)1 Hﬁflomlfocm JIIEK pnqecxoro Bubmiorexa LIOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKA
DIIEKTPUUYECKHE 1SN U IOTPEOUTEIH
53 3JIEKTPUYECKON PHEPTUU B OBIT bubmoreka [JOK
p p Y. https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanue
[ToaroroBka Kk KOHTPOJIBHOM paboOTE
110 TeMe "DIIEKTPUUECKHE 3aPSIIbI.
54 3apsHKeHHBIE TeTJI;)a U UX ’ Bubmiorexa [JOK
p . . https://m.edsoo.ru/ff0abd2c
B3aumoaeircTaus. [TocTOSHHBIN
ANEKTPUIECKUIN TOK"
KonTponbhas pabota o teme
"DeKTpUUeCKUEe 3apsiabl.
55 3a SDKCI;)-IHI)IG Tela I/IpI/IX Bubmzorexa LIOK
P . . https://m.edsoo.ru/ff0abea8
B3aumoaeircTaus. [TocTOSHHBIN
ANEKTPUYECKUI TOK"
56 ITocTosTHHBIE MATHUTHI, KX
B3aUMO/IENICTBHE
57 VYpoxk-uccnenosanue "M3yuenue bubmuorexa [JOK
OJIEN MTOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe nosie. MarauuTHoe noJie
bu6mmoreka IIOK
58 3eMIIU U €ro 3HaYEeHHE I )KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba
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https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

OnbIT OpcTeaa. MarauTHoe nose
AIEKTPUUECKOT0 TOKa MaruuTHoe
0JI€ KaTYIIKH C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0acld?

60

[IpumeHeHHe AIEKTPOMArHuTOB B
texauke. Jlaboparopuas pabota
"U3y4eHue 1eiCTBUSI MAarHUTHOTO
TOJIsI Ha MMPOBOIHUK C TOKOM"

0.5

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

61

DNEeKTPOABUTATEIb IOCTOSSHHOTO
Toka. Micnonb3oBanue
AJIEKTPOIBUraTesIeld B TEXHUYECKUX
YCTpPOMCTBAxX M Ha TPAHCIIOPTE.
Jlaboparopnas pabora
"KoHcTpynpoBaHue U U3y4yeHue
paboThI neKkTpoaBUraTesns"

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

62

Omnbrter @apazes. 3akoH
AIIEKTPOMATrHUTHON UHTYKIIUH.
IIpaBuio Jlenua

63

Onextporeneparop. CriocoOsl
TOJTYYeHHS AIEKTPUIECKOW SHEPTUH.
DJIEKTPOCTAHIIMK HA
BO300HOBJISIEMBIX HCTOUHHKAX
SHEPTUH

64

[ToaroToBka K KOHTPOIBHOM paboTe
1o TeMe "DJIEeKTPUIECKHE U
MarHuTHBIE SBJICHUS"

65

KonTponbhas pabota no teme
"DNEeKTpUUECKUE U MAarHUTHBIE
SIBIICHUS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

66

PesepBHriit ypok. Pabora ¢ Tekcramu

bubmuorexa [JOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

o teMme "TerutoBrie sBieHud"

https://m.edsoo.ru/ff0accse

PesepBHbIii ypok. PaboTa ¢ TekcTamu

" . bubnmoreka [IOK
o7 1o Teme HOCTUOﬂHHfIH 1 https://m.edsoo.ru/ff0acdc6
JNEKTPUYECKUI TOK
68 PesepBHblii ypok. PaboTa ¢ TekcTamu 1
1o reme "MarHuTHele sBICHUS"
BIIEE KOJIMYECTBO YACOB I1
ObII] o CTBOYACOBIIO 68 145

[TIPOT'PAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KounvecTBO 4acoB JIeKTPOHHbIE
N Tema ypoka Konrpoasubie | IlpakTnuyeckue Aara unpposrre
n/n Bcero u3yueHHusi ~ oOpa3oBaTe/jbHbIE
padoTsbI padoTbI
pecypchbl

1 MexaHnyeckoe JBHKEHHUE. 1
MarepuanbHas TOUYKa
Cucrema orcuera. OTHOCUTEIBHOCTh bubnuorexa [JOK

2 1
MEXaHUYECKOT'0 IBMKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpPHOE IPAMOIMHENHOE bubnuoreka [LIOK

3 1
JBYKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE IpsMOTUHENHOE

4 nBrxkeHue. CpellHss U MTHOBEHHAs! 1
CKOpPOCTh

5 [IpsimonuHeitHOE paBHOYCKOPEHHOE 1 bubnuoreka [LIOK
JIBHKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh NIPSMOJIMHENHOTO

6 PaBHOYCKOPEHHOT'O IBUKCHHSL. 1
I'paduk ckopoctu
JlaGopatopHas pabota "Omnpenenenue

5 YCKOpEHHS Tena npu 1 1 bubmuotexa [JOK
PaBHOYCKOPEHHOM JBUXEHUU 110 https://m.edsoo.ru/ff0adbl18
HaKJIOHHOM 1ockoctu"

8 CBo0Ooanoe nanenue ten. ObIT 1
Tlanunes

9 PaBHOMeEpHOE ABMXKEHUE TTIO 1 bubnmoreka [IOK
okpyxHocTu. [lepnoxa n gacrora https://m.edsoo.ru/ff0ael76



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

oOpaiueHus. JIuneitnas u yrionas

CKOPOCTH
10 entpocTpemMuTebHOE YCKOPEHUE
1 I1epBbriii 3akoH HeroToHa. Bektop bubnmoreka [TOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnmoreka [TOK
PaBHOelicTBYIOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubnuoreka [LIOK
Cynepniozunus cun https://m.edsoo.ru/ff0ae982
1 Penrenue 3a1a4 Ha npUMEHEHUE bu6mmoteka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ffO0aeb6c
15 Cua ynpyroctH. 3axo T'yka Et?ri?/?n?eedi?)ﬁalf(mecaz
16 Pemenne 3ana4 no teme «Cuia
YIIPYTOCTH
17 JlaGopatopHas pabota «Onpenenenue bubnuoreka [IOK
JKECTKOCTH MPYKUHBD» https://m.edsoo.ru/ff0aee28
bubnmnoreka [IOK
18 Chuta Tpemits https://m.edsoc?.ru/fanf?SB
19 Pemenue 3amau nmo teme «Cuna bu6mmoreka [IOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "Onpenenenue bubnmnoreka [IOK
K03 duIIMeHTa TPEHUS CKOJbXKEHUS " https://m.edsoo.ru/ffOaf8be
Pemenue 3anay no reme "3akOHbI
21 Herorona. Cuna ynpyroctu. Cuna bubmmorexa [IOK
— https://m.edsoo.ru/ffOafb8e
99 Cuta TSKECTH U 3aKOH BCEMUPHOTO bubnuoreka [IOK

TATOTEHUS. Y CKOPEHUE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

najgeHus

Ypok-koubepenmus "JIBrxenue Tein

23 BOKPYT IPaBUTAIIMOHHOTO LIEHTPA
(Conneunas cucrema). ["amaktuku"
Pemenue 3agau no treme "Cuna
o4 ico ce oro bubmuorexa [JOK
YKECTHU U 3aKOH BCEMUPHOT
™ Y P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 IIepBas kocMuYeCcKasi CKOPOCTb. bubnuotexa [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaabHOM TOUKH.

26 AOGComoTHO TBEPAOE TEIO. bubnuorexa [JOK
PaBHOBecue TBEpOTO TENA C https://m.edsoo.ru/ff0afe36
3aKperIEHHONW OChIO BpaIICHUS

27 MowmeHT cuisbl. LleHnTp TshxecTn

28 Pemenue 3ama4 mo teme "MomeHT bu6mmoreka [IOK
cuibl. LlenTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBLHOM paboTe MO

29 A "™ P P bubmuorexa [JOK
TeMe eraHquCKoe AIBIDICHHC. https://m.edsoo.ru/ff0b0408
B3aumopeiictue Ten"

KonTtponsHas paboTa o Teme
%0 hy P P e Bu6miorexa [OK
exaHquecxoe AABHDRCHHC. https://m.edsoo.ru/ffOb06ec
B3aumopeiictue Ten"
Nmnynse tena. UMnysbe cuiibl. 3aK0H
31 4 Y N oe bubmuorexa [IOK
. u
COXpatteris HMHyﬂBCua 1pyr https://m.edsoo.ru/ffob07fa
HEYNPYTroe B3aUMOJICHCTBHE

3 Pemenue 3amau mo teme "3akoH bubmuorexa [JOK
COXpaHEeHUs ummyJibca" https://m.edsoo.ru/ff0b096c

33 VYpoxk-koHpepeHus "PeakTuBHOE



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

JBUKEHHE B IPUPOJIE U TEXHUKE"

34 Mexanuueckas padoTa 1 MOLUIHOCTb Bubmorexa LIOK
P B https://m.edso0.ru/ff0b0a84
PabGora cumsl TSKECTH, CHITBI bubmuorexa [JOK
35
YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ffob0db8
JlabopaTtopHast pabota «OnpeneneHue
36 paboThI CUJIBI TPEHUS IIPU
PaBHOMEPHOM JIBUKEHHH TeJa I10
TOPU30HTAIILHON IIOBEPXHOCTH
37 CBs13b 2HEPTUU U pabOTHI.
[ToTenuuanbHas SHEPTUS
38 Kunernueckas sneprus. Teopema o bu6nunoreka [IOK
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUU B
MeXaHHKe
40 JlaGopatopHas pabota «/3yuenue bubnuoreka [IOK
3aKOHA COXPAHEHUs YHEPTUN) https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe ABMIKEHHUE B €TI0 bu6nmmoreka [IOK
XapaKTePUCTUKU https://m.edsoo.ru/ff0b1858
3aryxaromiue KoueoaHusl. bu6mmoreka [LIOK
42
Breinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTu4ecKuil U py;KUHHBIN
MasITHUKH
Ypok-uccnenoBanue «3aBUCUMOCTb
44 nepuoaa KoaebaHui oT KEeCTKOCTH bubmmorexa LIOK
https://m.edsoo.ru/ff0b197a
IPYKUHBI U MAaCCHI TPy3a»
45 IIpeBpanienue sHepruu npu

MEXAHUYECKUX KOJICOaHUAX



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

46

JlaGopaTtopHas padota «OnpeneneHue
4aCcTOTHI U TIEpHUOAa KoJeObaHui
MPYKUHHOTO MasITHUKA»

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

47

JlaGopatopHas pabota «IIpoBepka
HE3aBHCHMOCTH Tepro/ia Kojaebanui
rpy3a, HOJBEIIEHHOT0 K HUTH, OT
Macchl rpy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue Boaabl. CBOiicTBa
MeXaHu4ecKux BOJIH. [IpogosibHbIC U
MOTEePEYHbIE BOJHBI

bubmuorexa [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHdpeperuus "MexaHndecKue
BOJIHBI B TBEPJIOM TeJIC.
CelicMuyecKkue BOJIHBI"

50

3Byk. PacipocTpanenue u oTpaxeHue
3ByKa

o1

Ypok-uccnenoBanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
Y4acCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

VYpoxk-koHpepenus "YpTpa3Byk U
UH(Pa3BYK B IPUPOJE U TEXHHUKe"

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[TonroroBka K KOHTPOJIBHOU paboTe 1Mo
TeMe "3aKOHBI COXPaHEHHS.
Mexannueckue KojieOaHus U BOJHBI"

bu6nmuoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbhas paboTa o reme
"3aKoHbI cCOXpaHeHUsI. MeXaHnIeCcKue
KoJieOaHus U BOJIHBI"



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

DJIeKTPOMArHuTHOE TOJIE.

bu6mmoreka [IOK

56
DJIeKTPOMAarHUTHbIE BOJIHbI https://m.edsoo.ru/ff0b2abe
S7 CBolicTBa 3J1€EKTPOMarHUTHBIX BOJIH
Ypok-koudpepennus "[kana
5g ANEKTPOMATHUTHBIX BOJIH. bubnuoreka [IOK
Hcnonp30BaHue 2IEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOM CBSA3U"
Vpok-uccnenosanue "MU3yuenne
P . 1 bubnuorexa [JOK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
Y https://m.edsoo.ru/ffOb2c6c
MOMOIIHI0 MOOMIJIBHOTO TeedoHa
Pemenue 3agau Ha onpeneneHue
60 YaCTOTHI U JITTUHBI DJICKTPOMAarHUTHOMN
BOJIHBI
DIeKTpOMarHuTHas IpUpoIa CBETA.
61 Cko OI;)JTB cBeTa Bom?ofme CBOMCTBa bubmorexa LOK
p ) https://m.edsoo.ru/ff0b31d0
CBETa
Wctounukm cBeta. IIpsamoimHaeiinoe
62 acIIpPOCTPaHEHUE CBIG):Ta 3aTMeHns bubmorexa [IOK
pactipocip ' https://m.edsoo.ru/ff0b3658
Connua u Jlynsl
3aKoH OTpa)KEeHHUsI CBETA. 3epKaJa.
63 Pemenue 3amau Ha IpUMeEHEHHE bubmmorexa [TOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKECHHSI CBETa
64 [Ipenomnenne cBera. 3aKoH bubnuoreka [IOK
MPEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.
65 Hcnonw3oBanye moaHOro BHYTPEHHETO bubmmorexa [JOK
yIp https://m.edsoo.ru/ff0b3c5c
OTPa)KEHHUS B ONITUYECKUX CBETOBOAX
66 JlaboparopHnas padota "HMccnenoBanue



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

3aBUCUMOCTH YyTJia IIPEIOMIICHUSA
CBCTOBOI'O Jiy4da OT yTJia [IaACHHWA Ha

nn

rpaHuile "BO3yX-CTEKIIO0

Ypok-koHpepennus "Vcnons3oBanne

67 IIOJIHOTO BHYTPEHHETO OTPaXKEHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS CBA3b"
bu6mmorteka [IOK
68 JI .0
MIHSBL TIITTHHCCKAZ CHIIA TTHHH https://m.edsoo.ru/ffOb3f2c
bubmuorexa [JOK
69 I1 0 i
OCTPOCHHE HSODPAKCHIH B JMHax https://m.edsoo.ru/ff0b444a
JlaGoparopHas pabota "Omnpenenenne
70 dox I(jHorI()) aC(I:)TO}IHI/I}I u OfITi[IquKOﬁ bubmmorexa [IOK
Y P . " https://m.edsoo.ru/ff0b4206
CWJIBI COOMPpAIOIIEH JIMH3BI
7 VYpoxk-koupepennus "Onruueckue bubnmnoreka [IOK
JMH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOc0a7e
72 I'ma3 xak ontuyeckas cucrema. 3peHue bubmmorexa HOK
P https://m.edsoo.ru/ff0b4684
73 Ypok-kondepentus "JlepexTo
3penus. Kak coxpanurs 3peHue”
Paznoxxenne 6enoro cBera B CHEKTP.
74 OmneiTel HetoToHa. CrioskeHune bubmuorexa [JOK
CIIEKTPAJIbHBIX LIBETOB. Jlucnepcus https://m.edsoo.ru/ffOc0f4c
CBeTa
JlaGopaTtopHnas pabota "OnbITH TIO
pa3nokeHuto 0enoro cBera B CHEKTP U
bu6nmuoreka [IOK
75 BOCTIPUATHIO 1IBETA MIPEIMETOB MPHU UX

HaOJII0IeHNH Yepe3 [[BETOBbIC
bubTph"

https://m.edsoo.ru/ff0c0e2a



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

Ypok-nipaktukym "'BoaHOBBIC

76 CBOWCTBA CBETA: IUCIIEPCHS,
uHTephepeHys u auppakuus”
77 Omnsitel Pesepdopna u nnanerapHas bubnuoreka [IOK
MOJIEIb aTOMa https://m.edsoo.ru/ff0c12a8
78 ITocrynater bopa. Moaens atoma bopa
Hcnyckanue v norjioneHrne CBeTa
79 aTOI\Z,OM KBanThl JII/IIII{IeﬁanLIe Bubmorexa LIOK
’ ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
Ypok-npaktukym "Habmroneane bu6nunoreka [IOK
80
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUIBI Bubmorexa LIOK
A s https://m.edsoo.ru/ff0c1672
82 Crtpoenue aroMHOTO siapa. Hykinonnas bubnunoreka [IOK
MOJIETTb https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE IPEBPALLICHHUS. bubnuoreka [IOK
H3oromnsl https://m.edsoo.ru/ffOclal4
84 Pemrenne 3a1a4 mo teme: bu6nmmoreka [IOK
"PagunoakTuBHBIE IpEeBpallieHUs" https://m.edsoo.ru/ffOclb4da
85 [lepuon nonypacnana
VYpok-koH(pepennus "PagunoakTuBHbIE
86 1/13131 eHI/IS(Ib 311)1 I/IH onie Mlcle WIIMHE Bubmorexa LIOK
i " PUPOZE, MEZHIHES, https://m.edsoo.ru/ff0c2126
TEXHUKE
S nepHble peakiyu. 3aKOHbI
87 cox paHeHESI 3aH51 OBOTO ¥ MacCOBOTO bubmmorexa [TOK
P PAR https://m.edsoo.ru/ff0c1c58
yucen
88 DHeprus CBsI3M aTOMHBIX siiep. CBsi3b bu6nmoreka [IOK

MacCChbI 1 SGHCPIruun

https://m.edsoo.ru/ff0cld7a



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
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https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3anau o teme " nepueie
peaxuu”

90

Peakuuu cunTe3a u neneHus suep.
Wcrounuku sneprun CostHua 1 3B€371

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc1e88

91

Ypok-koubepenmus "AnepHas
sHepreTuka. JlencTus
pPaIuOaKTUBHBIX MU3TyYECHUHN Ha KUBBIC
OpraHu3MbI"

92

[ToaroroBka K KOHTPOJIBHOM paboTe 1Mo
TeMe "DIEeKTPOMarHuTHOE IOoJIE.
DIIeKTPOMarHUTHBIE BOJIHBI.
KBanTtoBbI€ siBieHUS"

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c223e

93

KoHnTtposbHas pabora 1mo reme
"DIeKTpOMarHuTHOE TOJIE.
DIIeKTPOMarHUTHBIE BOJHBI.
KBanToBnie siBnenus"

94

[ToBTOpenue, o6o0IIEHHE.
JlaGopaTopHbie paboThI IO KypCy
"B3aumoneiicTteue ten"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBropenue, 06001eHue. Perenne
pacYeTHBIX M KAYECTBEHHBIX 3a71a4 10
teme "TemnoBsie mporecco”

bu6nmuoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6o6meHue. Pemenue
pacUYEeTHBIX M KaU€CTBEHHBIX 3a7a4 110
teme "KII/] TeroBeix npurarencii”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, o6o6meHue. Pemenue
pacueTHBIX M KaYECTBEHHBIX 3a/1a4 I10
teme "KII/] anekTpoycTtaHoBOK"

Bbubnmuoreka [IOK
https://m.edsoo.ru/ff0c2b30



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

[ToBTOpEHME, 000OIICHUE.

bubmuorexa [JOK
1 1
98 ?Ia6opaTopHHe paboThI 10 KypCy https://m.edsoo.ru/ff0c2c52
'CBeTOBEIE SIBIICHUS"
[ToBTopenue, 0606menue. Pabora ¢
99 TEKCTAMU 110 TeMe "3aKOHBI 1 bubmmorexa [JOK
\ https://m.edsoo.ru/ff0c2d6a
COXPAHCHHS B MEXaHUKE
[ToBTopenue, 0606menue. Pabora ¢
100 tekctamu 1o teMe "Konebanusa u 1 bubmorexa LIOK
\ https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o0menue. Pabora ¢
101 TekcTamu 110 TeMe "CBeTOBEIE 1 bubnmorexa LHOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o6o0menue. Pabora ¢
102 TekcTaMmu 1o TeMe "KBanToBas u 1
sanepHas puzuka"
OBIIEE KOJIMYECTBO YACOB IIO 102 97

[TPOIT'PAMME



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJISA YYEHUKA

» ®usuka, § xnacc/ [lepoimkun A.B., OG11ecTBO C OrpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AxuronepHoe o0mectBo «M31arenscTBo

«HpOCBCHICHI/IG»

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH

HUHTEPHET






