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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke Ha ypOBHE OCHOBHOTO OOIIeTo 00pa3oBaHUs
COCTABJICHA Ha OCHOBE IMOJIO)KEHHM M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEACTAaBICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogasanus yueOHoro npeamera «DOusukay.

ConmepxaHnne mporpamMmbel 1O (U3MKE HampaBieHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHON TPAMOTHOCTH OOYYAIOIIMUXCS M OPraHU3alUIi0 H3YYCHUS
Gbu3MKKM Ha NESITeNIbHOCTHOM ocHOBe. B mporpamme mo (u3uke y4HUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu tpedoBanuit ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METaNPEIMETHBIM pe3ysibTaTaM OOYyUYEHUs, a TAKKe
MEKIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB HA YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma 1o ¢u3nke yCTaHABIMBAET paclpe/esieHre yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpejyiaraeT NpuMEpHYI0 MOCIe0BaTeIbHOCTh
U3Y4YEHHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEAMETHOTO COACpPKaHUSA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma 1o ¢usmke pa3paboTaHa C UEIbI0 OKa3aHUS METOJUYECKOMN
MOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4EOHOMY TIPEIMETY .

®duzrka SABISETCS CHUCTEMOOOPA3yIOIIMM JUIsl  €CTECTBEHHO-HAYUYHBIX
y4eOHBIX IPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
W SIBJICHUM, H3y4yaeMbIX XUMHUEU, OMOJIOTHMEH, aCTPOHOMHEN U (PU3HUECKOU
reorpadgueii, BHOCHUT BKJIAJ B €CTECTBCHHO-HAy4YHYIO KapTHHY MHpa,
MPEeNIOCTaBIsieT HauOoJiee SICHbIE O0O0pa3ibl MPUMEHEHHs HAyYHOTO METoja
MO3HAHUA, TO €CTh CII0CO0A MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUEeCKOTO O0pa3oBaHUsI B CTPYKType OOIIEro
o0Opa3oBaHUsI COCTOWT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOM TPaMOTHOCTH M
WHTEpeca K HayKe y 00yJaronuxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE MPEIOJIaraeT OBJIaJCHHUE
CIIEIYIOUMMU KOMIETEHTHOCTAMHM, XapaKTepPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTH:

- HAYYHO OOBSICHATH SIBJICHUS;

- OIIEHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHNUS,

- UHTEPIPETUPOBAThH JaHHBIC W MCIOJIb30BaTh HAYYHBIE JOKA3aTEIbCTBA JIJIs
MOJTYYEHHUsI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YpPOBHE OCHOBHOrO 00I1Iero o0pa3oBaHMs
onpenenensl B Konmenmuu mnpenomaBanus ydeOHoro mnpenvera «Duszmka» B
oOpa3oBaTtenpHBIX opraHusauusax Poccuiickoit @Denepanmu, peanu3yOMUX
OCHOBHbBIE  00111€00pa30oBaTe/bHbIE MPOTPAMMBI, YTBEPKIEHHON pelIeHHeM
Komnerun Munucrepctsa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nekaopst 2019 r. Ne TTIK-4BH).



ey uzyyeHust pU3uKU:
- IpuoOpeTeHne UHTepeca U CTpEeMIICHHs] O0ydYaloluXcsl K HAYyYHOMY H3YUYECHHIO
IIPUPOJIbI, PA3BUTHE X UHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;
- pa3BUTHE MpPEACTABICHUI O HAYYHOM METOJE IO3HaHUSA U (POPMHUpPOBAHUE
UCCJIEIOBATENIBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;
- (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK pe3yslbTaTa HM3y4eHHUS OCHOB
CTPOCHHSI MaTepUH U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
- (¢opMupoBaHHE TMPEICTAaBICHUA O poidu (U3UKU IS Pa3BUTHUS JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI];
- pa3BUTHE IPEJCTABICHUM O BO3MOXKHBIX cepax Oyayiiel npodeccuoHanbHOMI
NEeSATEIbHOCTH, CBA3aHHOW C (PM3MKOM, MOATOTOBKA K JaJIbHEHUIIEMYy OOYYEHUIO B
TOM HAIpPAaBJICHUU.

JlocTmxeHne 3TUX Iiesield MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO
oO1iero oOpazoBaHus 00ECIIEUYNBACTCS PEIICHUEM CIASAYIONIUX 3a71aY:
- NpuoOpeTeHre 3HAHUI O JAUCKPETHOM CTPOEHHMM BELIECTBA, O MEXAHHUYECKHX,
TEIUIOBBIX, JIEKTPUYECKHIX, MATHUTHBIX M KBAHTOBBIX SBJICHUSX;
- TIPUOOPETEeHHE YMEHHMI ONHCHIBATH M OOBACHATH (PU3UYECKUE SBICHUS C
UCIOJIb30BaHUEM MOTYUYCHHbBIX 3HAHUM;
- OCBOCHHE METOJIOB PEIICHUS MPOCTEHIINX pacyE€THBIX 33aJa4 C HCMOIb30BaHUEM
buznyecKkux Mozenei, TBOPUYECKUX U MPAKTUKO-OPUECHTHPOBAHHBIX 33/1a4;
- pa3BUTHE YMEHUW HAONIOAATh NPUPOAHBIC SBICHUS W BBIOJHATH OIBITHI,
JabopaTopHble pabOThl U 3KCIEPUMEHTAIBHBIE UCCIEAOBAHUS C UCIIOJIb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;
- ocBoeHue TpUEMOB paboThl ¢ uHpOpManuend (QUINIECKOTO COAEpKAHUS,
BKIItoUasi WH(GOPMAIMI0O O COBPEMEHHBIX JOCTIDKCHUAX (GU3NKH, aHaiu3 |
KPUTHYECKOE OlIeHWBaHWE MH(POPMAINH;
- 3HAKOMCTBO €O c¢epamu Mpo(hecCHOHATBHON AESITENbHOCTH, CBSI3aHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTUSMHU, OCHOBAHHBIMU Ha JIOCTHKEHUSIX
(bU3MYEeCKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJEN0), B 8
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemsplii B mporpamMme o (pusuke nepedyeHb JadbopaTOpHBIX padOT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, yYUTeb JeiaeT BbIOOP MPOBEICHUS
71a00paTOpHBIX pPabOT M ONBITOB C YYETOM MHIMBUIYaJIbHBIX OCOOEHHOCTEH
oOyJaromuxcs, CIUCKa SKCIIEPUMEHTANBHBIX 3aJaHHi, MpeajaraéMblX B paMKax
OCHOBHOTI'O F'OCY/IapCTBEHHOI'0 9K3aMeHa 10 (PU3UKE.



COJAEPXKXAHUE OBYUEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

@®usuka — Hayka o mnpupone. fABneHus npupoabl. PU3HYECKHUE SBICHUA:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue @uanueckux BelWyuH. DPuUznyecKue
npubopsl. [lorpentHocts u3mMepenuit. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKH H3Y4YaloT TMPUPOY.
EcTecTBEHHO-HAYUYHBIM METOJl TMO3HAHUA: HAOJIIOJEHHE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT 110 MTPOBEPKE TUIOTE3, OOBSICHEHUE
HabmogaeMoro apiieHus. Onucanne GU3NUecKux sBJICHUN ¢ TOMOUIbIO MOJIEIEH.

Jlemoncmpayuu.

1. Mexanuyeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MarHUTHBIE, CBETOBbHIE
SBJICHUS.

2. ®wusudeckue MpUOOPHI U MPOIEaypa MPSIMBIX H3MEPEHUN aHATIOTOBBIM
U 1M (GPOBBIM MPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

1. OmnpeneneHne UEHbI IE€IEHUS IIKAJIbl U3MEPUTEILHOTO TpUbdOpa.

N3mepeHne pacCcTOSHUIN.

N3mepenne 00bEMa JKUIIKOCTU U TBEPAOTO TENa.

Onpenenenue pa3sMepoB MaJIbIX TEJ.

N3mepenue temrieparypsl Ipy MOMOIIM KUAKOCTHOTO TEPMOMETPA U
JIaTYUKA TEMIIEPATYPHI.

6. IlpoBeneHme wuccrnenoBaHUA 1O TPOBEPKE THUIIOTE3BI: JATBHOCTH
nmoJIéTa MmapuKa, MymeHHOro TOPU30HTAIBHO, TeM 00JIbIIe, YeM OOJIBIIIE BBHICOTA
IyCKa.

Paznean 2. IlepBoHayasibHbIEe CBEJCHUS 0 CTPOEHUM BellleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne dactul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YaCTHI[ C
TeMriepaTtypoil. bpoyHoBckoe mBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTENM M TBEPIBIX
(KpUCTaIIIMYeCKNX) Tesl. B3auMOCBA3b MEXIy CBOWCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHHUSIX U MUX aTOMHO-MOJIEKYJIIPHBIM cTpoeHneM. OcOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

ok wn



1. HaGmroneHne OpOyHOBCKOTO JTBUKCHHUS.

2. Habmonenue muddysum.

3. HaGmionenue sBIeHUM, OOBACHAIOMIMXCS TMPUTSHKCHHEM WU
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka [uamMerpa aTroMa METOAOM PSIOB (C HCIOJIB30BAaHUEM
dboTorpadmuii).

2. OmnbIThI N0 HAOIIOAEHUIO TEMJIOBOTO PACIIUPEHHUS Ta30B.

3. OnpIThl 1O  OOHAPYXKEHHIO  JCHCTBUSL  CHUJI  MOJEKYJISIPHOTO
MPUTSKECHHUSL.

Pa3nea 3. /IBukeHne U B3aUMOAEMCTBHE TeJl.

Mexannueckoe JBHKEHHE. PaBHOMEpHOE M HEPABHOMEPHOE JBHKCHHE.
Ckopoctb. CpenHsisi CKOPOCTh IIPU HEPAaBHOMEPHOM JIBM)KEHHMH. Pacu€r mytu u
BPEMEHU JBUKECHUS.

SlBneHne unHEpuMM. 3aKOH HMHEPUUH. B3auMoAenCTBHE TENl KAk NPUYMHA
W3MEHEHHsI CKOPOCTH JBWXEHWsA Tel. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InoTHOCTE BemecTBa. CBs3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULE
o0BbEMa BellecTBa.

Cuna Kak XapakTepHCTHKa B3anMozeicTBus Ten. Cuila yrnpyroctd M 3aKOH
['yka. M3mMepenune cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBIIEHHE TATOTEHHS U CHJIA
TskecTd. CHila TSDKECTH Ha Apyrux anerax. Bec tena. Hesecomocts. Crioxenune
CUJI, HAMPABJIEHHBIX O OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHne CKOJIbKEHU U TPEHUE MOKOs. TpeHUe B IPUPOJIE U TEXHUKE.

Jemoncmpayuu.

HabGnrogenne MexaHn4ecKoro IBUKEHUS TeNa.

N3mepenrie CKopoCTH NPSIMOJTMHERHOTO ABUKEHHUS.
Habmroienue siBieHus HHEPLHH.

Hab6nronenune n3MeHeHnust CKOPOCTH MPY B3aUMOJICUCTBUU TEIL.
CpaBHEHME Macc MO B3aUMOJIEVCTBUIO TEL.

ok whPE

6. CrnoxeHue cui, HaMpaBJIEHHBIX [0 OJJHON MPSIMOM.
Jlabopamopusie pabomel u onvimel.

1. OmnpenenieHre CKOPOCTHM PABHOMEPHOTO JBIKEHUS (IIapvka B
AKUJKOCTH, MOJIEJIH IEKTPUUECKOTO0 aBTOMOOWJIS M TaK Janee).

2. OmnpeneneHue cpeHel CKOPOCTH CKOJIbKEHUS OpycKa WM MIapHuKa o
HAKJIOHHOM TJIOCKOCTH.

3. OrmpeneneHue MIOTHOCTH TBEPAOTO Tea.

4. OnbITHI, JEMOHCTPUPYIOLINE 3aBHCUMOCTb paCTSIKECHUS
(medopmaniun) Npy>KUHBI OT MPUITOKEHHON CHIIBI.



5. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIbI TPEHHS CKOJIBKEHUS
OT BECa TeJa U XapaKTepa CONPUKACAIOIIUXCS TIOBEPXHOCTEN.

Pasnen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTE U ra3oB.

Hasnenue. CriocoObl YMEHBIIEHHS U YBEIMUEHUs AaBiieHus. [laBieHue rasa.
3aBUCHMOCTh JaBJIEHUsA raza oT oObEma, TemmepaTypsl. Ilepenaua naBineHus
TBEPABIMHU TEJIAMH, KUJIKOCTAMH M Trasamu. 3akoH Ilackana. [lHeBMaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUIKOCTH OT TiayOuHbl. ['mapocratmyeckuii
napajokc. Coobmatrouecs cocynpl. ['uapaBinueckue MEXaHU3MBbl.

Atmocdepa 3emsn u atmochepHoe naBieHue. [IpuunHBI CyliecTBOBaHUSA
BO3aymHOW o6osouku 3emau. Onbit Toppuuermnu. M3mepenue armocdepHOro
JABJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPSL.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTO TABJICHHUS.

JleficTBrE XKUAKOCTH U ra3a Ha MOrpykEHHOE B HUX TeJO. BelTankuparonias
(apxumenoBa) cuia. 3akoH Apxumena. [lnapanue ten. BoznyxomnnaBanue.

Hemoncmpauuu.
3aBUCUMOCTB JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBineHUs )KUJIKOCTBIO U Ta30M.
CooOmarormecs CoCy/bl.

['mapaBauyueckuit mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

ok

6. 3aBUCHMMOCTPH BBITAJIKUBAIOINIEH CHIIBI OT 00BEMA MOTPYKEHHOM YacTH
TeJIa ¥ INIOTHOCTH >KUJIKOCTH.

7. PaBeHCTBO BHITAJIKUBAIOIICH CUJIBI BECY BHITECHEHHOM JKHIKOCTH.

8. YcnoBue maBaHWS Te: IJIJaBaHUE WM TIOTPY)KEHHE Tel B
3aBUCUMOCTH OT COOTHOIICHUS IUNIOTHOCTEMN TEJA U KUIAKOCTH.

Jlabopamopusie pabomul u onvimel.

1. HccnenoBanume 3aBHCHMOCTH Beca Tela B BOAe OT o00béMa
MOrPYKEHHOMU B )KUIAKOCTh YAaCTH TeJa.

2. OmpeneneHue BBITAIKUBAIONICH CWIbI, JEHUCTBYIOIIEH Ha Teo,
IIOIPYKEHHOE B JKUIKOCTbD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUJIbI, ACHCTBYIOMICH Ha
TEJIO B )KUIAKOCTH, OT MacChl TeJa.

4. OnbIThl, JI€MOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAJKHBAIOMICH CHIIBL,
JNEUCTBYIOIIEH Ha TEIO B JKUJIKOCTH, OT 00bEMa MOTPYKEHHOU B JKUIKOCTH
YaCTH TeJla U OT MJIIOTHOCTH KUJIKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIIpEIEIIEHUE €€ IPYy30H0ABEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTH. JHeprus.
Mexanuueckast pabota. MOITHOCTS.



[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecus pblyara. lIpumeHeHue npaBuia paBHOBECHS pblyara K OJIOKY.
«3onoroe mnpaBwio» Mexanukd. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXAHU3MBI B OBITY U TEXHUKE.

Mexanudeckass »Heprus. KuHernueckas M INOTEHUUAIbHAsA JHEPIUS.
[IpeBpalieHre 0JTHOTO BH/Ia MEXAaHWUYECKOW HEPIHH B IPYroil. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaol.

1. Omnpenenenne pabOThl CHIIBI TPEHUSA MPU PABHOMEPHOM JABUKEHUU
TE€JIa 10 TOPU30HTAIBHON MOBEPXHOCTH.

2. HccnenoBanue ycinoBui paBHOBECHS pblyara.

3. Wsmepenue KIIJ] HakJIIOHHOM MIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHUSI MEXaHUYECKOI SHEPTUH.

8 KVIACC

Pa3znea 6. TeruioBble ABJICHUS.

OCHOBHBIE TIOJIO)KEHUSA MOJEKYJISIPHO-KUHETUUYECKOW TEOPUU CTPOCHUS
BemiecTBa. Macca U pa3mepbl aTOMOB M MOJIEKYJ. ONBITHI, MOATBEPKIAOIINAE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUH.

Mopnenu TBEPAOrO, XKUAKOTO U Ta3000pa3HOTO COCTOSHUN BEIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHHUE CBOMCTB ra3oB, KUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKCHUW MOJICKYISIPHO--KUHETUYECKOW TEOPUH.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHU. T€IIOBOE pACIIMPEHUE U CKATHE.

Temneparypa. CBs3p TeMHepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKEHHS
yactull. BHyTpennsisi sHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEH HHEPTUu:
Temionepeaaya " COBepIIEHHE  pabOTHI. Buget  Temnonepenaum:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3JTyYEHHE.

KomuuectBo TemoTel. Y aenbHas TEIUIOEMKOCTh BEIECTBA. 1emIooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TerioBoro Oananca. I[lnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. Y JEIbHAS TEIUIOTA ILJIABJICHUA.
[TapooOpa3zoBanue u kKoujaeHcanus. WMcmapenune. Kunenue. YaenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMochepHOro
JTaBJICHUSI.

BnaxHocTts BO31yXa.

DHeprus TOIIMBa. Y IeJibHas TEMJI0Ta CrOPaHUs.



[Tpunuumner pabotel TeroBeix asurateneid KIIJ| temmoBoro asurartesns.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpaHEHMs U MPEBPALEHUS SHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpayuu.

Hab6mronenue OpoyHOBCKOTO JIBUKEHUS.
Hab6mronenune nuddysun.
HaOnroienue siBeHni cMauBaHUs U KalMWUISIPHBIX SIBJICHUN.
Habmrogenue TemioBoro pacuvupeHus Tem.

5. l3MeHeHue pAaBieHUs rasa Nnpu HU3MEHEHUH OObEMa W HarpeBaHUU
WJIU OXJIQXKICHUU.

6. IlpaBuia u3mMepeHus: TeMIepaTyphl.

7. Bunsl Tenuonepeaaydn.

8. OxnaxaeHue npu COBEPIICHUH PAOOTHI.

9. Harpesanue 1mpu coBepiiieHuU pabOThl BHEIIIHUMH CHJIAMHU.

10. CpaBHEeHHE TEIIIOEMKOCTEHN pa3TUYHBIX BEIIECTB.

11. HabnroaeHue KUNEeHus.

12. HabmroaeHne moCcTOSHCTBA TEMIIEPATyPhI MTPH TIABICHHM.

13. Mojenu TeIUIOBBIX ABUTATEIEH.

Jlabopamopuvie pabomul u onvimaol.

1. OnbiTel 1O  OOHApPYXEHUIO  JIEUCTBHUS CHJI  MOJIEKYJSIPHOTO
MPUTSHKCHHUS.

2. OmbIThI MO BBIPAIIUBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIK caxapa.

3. OmnbIThl IO HAOJIIOJCHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B, KUJIKOCTEH
Y TBEPIBIX TEII.

4. OrnpeneneHue JaBJICHUS BO3yXa B Oa/JIOHE HITIPHUIIA.

5. OmnbIThl, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD JIABJICHUS BO3yXa OT €ro
00BEMa M HATPEBAHUS WIIH OXJIAXKICHHUSI.

6. IlpoBepka THIOTE3bl JMHEHHONW 3aBUCHMOCTH JJIMHBI CTOJIOMKA
KUJKOCTH B TEPMOMETPUYECKON TPyOKe OT TeMIIepaTyphl.

7. HaOmroneHue uW3MEHEHHs BHYTPEHHEW SHEPrHM Tejla B pPe3yJibTare
TEeIIonepeayl U padoThl BHEITHUX CHJL.

HonhE

8. HUccnenoBanue siBieHUs TEIIOOOMEHA MPU CMEIIMBAHUM XOJOJHOU U
ropsiyer BOJIBL.

9. Omnpenenenne KOJWYECTBA TEIUIOTHI, MOJYYEHHOIO BOJOM MpHU
TEII000MEHE C HarpeThIM METAJUIMYECKUM LIMJIUHIPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca UCIapeHuUs.

12. Onpenenenue OTHOCUTEIHHON BIAXKHOCTH BO3/1yXa.

13. Onpenenenue yaenbHON TEIIIOTHI IUIABIEHUS JIbJA.



Pasznen 7. diekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsiaoB. B3aumonericTBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMO/JICHCTBUS
3apsHKEHHBIX TEJ OT BETMYMHBI 3apSJI0B U PACCTOSHUS MEXKTY TeJIaMu).

OnekTpudeckoe mnoJie. Hanpsxk€HHOCTh 3iieKTpudeckoro mnoist. [IpuHnmn
CYIIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsa.

ONEKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHMS DJIEKTPUYECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpudeckasd nenb. Cuina  TOka.  DIEKTPUYECKOE  HAIPSDKEHUE.
ConpoTHBIIEHHE MPOBOJHUKA. Y IEJIBHOE CONPOTHBJIEHUE BenlecTBa. 3akoH Oma
I ydactka nenu. llocienmoBarenbHOe W MAapalIENbHOE  COCAMHEHUE
IPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DJeKTpUYECKUe LIeNH U MOTPEOUTENHN JIEKTPUUYECKO sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

[ToctostHHBIE ~ MarHUTHL.  B3anMoAEHCTBUME  TOCTOSAHHBIX ~ MAarHUTOB.
MaruauTHoe nosie. MaruuTHOe noJjie 3eMJI U €ro 3HauYeHue JJIs )KU3HU Ha 3eMJle.
OneiT  Opcrega. MarauTHoe 1moje  3JeKTpudeckoro Toka. [IpumeHeHue
JIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO IOJIS1 HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOTO TOKa. M CIOnb30BaHME 3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMK. [IpaBuno Jlenna.

DIIeKTporeHeparop. Cnoco0b1 MOJTYYEHUS AIEKTPUYECKOU SHEPIHUHU.
DIIEKTPOCTAHIIMN Ha BO30OHOBIIIEMBIX HCTOUYHHUKAX YHEPTHUH.
Hemoncmpauuu.

1. Dnekrpuzaius Te.
2. JIBa poaa 3JEKTPUUYECKUX 3apsJIOB M B3aUMOJICUCTBUE 3aPSKEHHBIX
TelL.
YCTpOUCTBO U IEUCTBUE EKTPOCKOTA.
DJIEKTpOCTaTUYECKAs UHAYKIIHS.
3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPAI0B.
[IpOBOIHUKH U AUBJAEKTPUKH.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUIECKOTO ITOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIecTBHS DIAEKTPUYECKOTO TOKA.
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10. DnexTpuyecKuit TOK B KUIKOCTH.

11. T"a30BBbIii pa3psia.

12. V3mMepeHne CUitbl TOKa aMIIEPMETPOM.

13. U3MmepeHue 31eKTpUIEeCKOro HapsKEHHsI BOIBTMETPOM.

14. PeocTaT 1 Mara3uH CONPOTUBIICHUM.

15. B3aumoneicTBrE MOCTOSHHBIX MarHUTOB.

16. MonenupoBaHre HEBO3MOXHOCTH Pa3/IeICHUS TOJI0COB MarHUTA.

17. MonenupoBaHle MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

18. OmbIT OpcTena.

19. MarauTHoe 1oJie ToKa. DIEKTPOMArHuT.

20. [leficTBHEe MarHUTHOTO TIOJISI HA TIPOBOTHUK C TOKOM.

21. DIeKTpOoaBUTATENh IIOCTOSTHHOTO TOKA.

22. UccnenoBaHue sIBICHUS AJIEKTPOMATHUTHON UHIYKIIUH.

23. Onbiter dapanes.

24. 3aBUCUMOCTD HaIpaBJICHUS WHIYKIIMOHHOTO TOKa OT YCIIOBHHA €ro
BO3HUKHOBEHHUS.

25. DIeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1. OmnbiThl 1O HAOIIONCHUIO JJICKTPU3AIUMU TN HMHIYKIUEH U TPU
COTNPUKOCHOBEHUH.

2. HWccrnemoBanue NeHCTBHS DJICKTPUUYECKOTO TIONS HA TPOBOAHUKUA H
JTUDJIEKTPUKH.

3. COopka u npoBepka padOThl IIEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

4. VIzamepeHue U peryJMpoBaHUE CUJIbI TOKA.

5. HM3mepenue u peryaupoBaHue HAMPSHKCHUSI.

6. VccremoBanue 3aBUCUMOCTH CHUTBI TOKA, HAYIIETO Yepe3 pe3UCTop, OT
CONPOTUBJICHUSI PE3UCTOPA U HAMIPSKEHUS HA PE3UCTOPE.

7. OnpIThl,  JEMOHCTPUPYIOIIUME  3aBUCUMOCTb  3JIEKTPUUYECKOTO
COTNPOTUBJICHUS MMPOBOJHUKA OT €T0 JJIMHBI, IJIOMIAAN MOTIEPEYHOTO CEUCHUS U
Marepuara.

8. IlpoBepka mpaBwia CIOXKEHUS HAMPsHDKEHUW TPU MOCIEA0BaTEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. TlpoBepka mpaBmia JUisi CUJIBI TOKA MPU MapaICIbBHOM COEIMHEHUU
PE3UCTOPOB.

10. Onpenenenue pabOThl  BIAEKTPUUYECKOTO TOKA, HUAYIIETO0 4Yepe3
pe3ucTop.

11. OnpenenieHre MOIIHOCTH 3JEKTPUYECKOrO TOKA, BBIAEISEMON Ha
pe3ucTope.



12. ViccnenoBaHre 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO Yepe3 JaMIOUKy,
OT HANPSDKEHUS HA HEW.

13. Onpenenenue KII/] narpeBarensi.

14. ViccnenoBaHrne MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MarHUTOB.

15. VI3yueHue MarHUTHOTO IO IOCTOSIHHBIX MAarHUTOB TIPU HUX
00BEIUHEHUU U PA3ICIICHUN.

16. VccnenoBanue JEHCTBUS DIEKTPUUECKOTO TOKAa HA MAarHUTHYIO
CTPEIIKY.

17. OnbITel, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI B3aMMOJIECHCTBUS
KaTyLIK{ ¢ TOKOM M MarHATa OT CWJIbI TOKA W HAIIPABJICHUS TOKA B KaTyLIKE.

18. M3yuenue nelicTBUA MarHUTHOTO TOJISl HA TPOBOJHHUK C TOKOM.

19. KonctpyupoBanue u u3yueHue paboThl JIEKTPOABUTATETIS.

20. Uzmepenue KII/] anekTpoaBuraTeibHONW yCTAHOBKHU.

21. OnpITHI MO UCCIEIOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOM MHIYKIUH:
UCCJIEI0BAHNE U3MEHEHUI 3HAUYEHUS U HANPABJIECHUS MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannuyeckue siBJIeHMS.

Mexannueckoe nBwkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHne. HepaBHoMmepHoe npsiMoninHeNHOEe ABMKeHUE. CpellHss 1 MTHOBEHHAas
CKOpOCTb T€Jia IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiMHENHHOe nBHkeHue. CBoOonHOe
najaenue. OnwiTel ['anues.

PaBHOMepHOE ABMX’EHUE MO OKPYKHOCTH. llepron u yvacrota oOparieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

[Tepseiit 3ak0oH HproToHa. Bropon 3akon HeroTona. Tpetuii 3akon HeroToHa.
[TpuHIUII CYyTIEPHO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumia TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CUJla
TPEHUS TIOKOSI, APYTHE BUJIBI TPEHUS.

Cuna TsHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOPEHHE CBOOOIHOTO
najeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 neperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCOMIOTHO TBEpIO0E Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpaleHuss. MoMeHT ciiibl. LleHTp TsxecTH.

Nmnynbe tena. IsMeHenne umiyibca. Miynbe cuiibl. 3aKOH COXPAaHEHUS
MMIYyJIbCa. PEakTUBHOE NBUKEHUE.



Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
Tperust. CBs3b dHEpruu u padbothl. [loTeHnanbpHast SHEPTHsl Tena, TOJHATOTO Hal
ITOBEPXHOCTHIO 3eMin. [loTeHnmanbHas sHeprus cxxarton npyxxunsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPTHH. 3aKOH COXPAHEHUS MEXaHHYECKOU
DHEPIHUU.

Hemoncmpauuu.

1. HaOnrogeHue MEXaHUYECKOro JBMXKEHHS Tella OTHOCHTEBHO PAa3HBIX
TE€JI OTCUETa.

2. CpaBHEHHUE NyT€W U TPACKTOPHUM ABMXKEHHS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO PA3HbIX TEJI OTCUETA.

3. U3mepenue ckopoCTH U yCKOPEHUS MPSIMOJIMHEHHOTO TBUKEHHUS.

4. VccrnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBHKEHHUS.

5. HabGmronenue ABMXKEHUS TeNa MO OKPY>KHOCTH.

6. HaOmoneHne MexaHWYECKUX SIBICHUN, MPOUCXOASIIUX B CHCTEME
orcuéra «Temexka» mnpu €€ PaBHOMEPHOM M YCKOPEHHOM JIBHKEHUU
OTHOCUTENBHO KaOMHETA (PU3NKH.

7. 3aBHCHMOCTb YCKOPEHHMs TeJa OT MacChl Tela U ACHCTBYIOIIEH Ha
HETO CHUJIBL.

8. HaOmroneHnue paBeHCTBA CUJT TIPU B3aUMOJICHCTBUM TE.

9. U3menenue Beca Tesa MpH YCKOPEHHOM JIBHKEHUH.

10. Ilepenada ummnynsca Mpy B3aUMOACHCTBUH TEJ.

11. ITpeoOpa3zoBaHUs SHEPTHUH NPU B3aUMOJICHCTBUH TEIL.

12. CoxpaHeHue UMITyJIbCa IPU HEYTIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHne UuMIysbca Ipu a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HaGmrofgeHne peakTUBHOTO ABUKEHHUS.

15. CoxpaHeHHe MEXaHUYECKOM SHEPTUU TTPU CBOOOAHOM IaJICHUU.

16. CoxpaHeHre MEXaHWUYECKOW OHHEPruu TMpU JBIKCHUU Tella IO
JNEUCTBUEM IIPYKUHBI.

Jlabopamopusie pabomel u onvimel.

1. KoHcTpyupoBaHue  TpakTa JUuisl  pa3roHa W JajdbHEHIIero
PABHOMEPHOTO JIBMXKEHHUS IIAPUKA UITU TEJIEKKH.

2. OmpeneneHne CpeaHEN CKOPOCTU CKOJIBKEHHS OpyCKa WM JBUKEHUS
HIapyKa MO HAaKJIOHHOM IIOCKOCTH.

3. OmpeneneHue ycKOpeHUs Tella MPU PaBHOYCKOPEHHOM JBM)KEHHUH 10
HAKJIOHHOM INIOCKOCTH.

4. HccnenoBaHne  3aBUCHUMOCTM  IYTM  OT  BPEMEHM  IpH
PaBHOYCKOPEHHOM JIBI)KEHUU 0€3 HayaJbHON CKOPOCTH.



5. IlpoBepka TUIMOTE3bl: €CIM MPU PABHOYCKOPEHHOM JIBHKEHHH Oe€3
HAa4YaJIbHOM CKOPOCTH NYTH OTHOCATCS KakK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIUE MPOMEXYTKH BPEMEHH OJJUHAKOBBI.

6. HccrnenoBaHue 3aBUCMMOCTH CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMAaJIbHOTO JABJICHHUS.

7. Ompenenenne K03PGUIIMCHTA TPSHUS CKOJIBKCHHS.

8. OmpeneneHue KECTKOCTH MPYKUHBIL.

9. Omnpenenenue pabOTbl CUJIBI TPEHUS MPU PABHOMEPHOM JIBUKEHUU
T€JIa M0 TOPU30HTAIBHON MOBEPXHOCTH.

10. Onpenenenue pabOTHl CHIIBI YINPYrOCTH MpH NOABEME Ipy3a C
UCITOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

11. N3ydeHue 3aKkoHA COXPAHEHUS SHEPTHUU.

Pasznen 9. Mexann4yeckue Koj1e0aHusi U BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJI€OaHUi: Iepro,
4acToTa, aMIUINTyJAa. MaTteMaTnuecKuil U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUu MPH KOJIeOATETHLHOM JIBHIKEHHH.

3aryxatomue  koneOanus.  BwiHyxknenHole — koneOanus.  Pe3oHaHc.
Mexanuueckue BosiHBI. (CBoicTBa MeXaHMYECKMX BOJH. IIpojonbHble U
NONEpEeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€ pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. I'poMKOCTh 3BykKa U BblcoTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
YIJIBTPa3BYK.

Jemoncmpayuu.

1. HaGmronenue xosieO0aHMM TET MO AEUCTBUEM CHIIBI TSDKECTH U CHUIIBI
YOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenune BRIHY)IECHHBIX KOJICOaHW U PE30HAHCA.
PacnipocTpaneHne npo1oibHBIX M MONEPEYHBIX BOJIH (HA MOJIEIN).
HabGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6. AKycTHYecKul pe30HaHC.

Jlabopamopusie pabomel u onvimel.

1. OmpeneneHue YacTOThl W TEpHOJa KOJCOAHWI MaTeMaTHYECKOTO
MasiTHUKA.

2. OmpeneneHue 4YacToTbl M Iepuoaa KoJeOaHUM MpYKMHHOTO
MasiTHUKA.
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3. HccnemoBanue 3aBUCHMOCTH TEpUOAa KOJICOAHW TMOJBEIICHHOTO K
HUTH TPy3a OT JIJTUHBI HUTH.

4. ViccnmemoBaHue 3aBUCUMOCTH TEpUOAa KOJEOAHWN MPYKHUHHOTO
MasiTHUKa OT MaccChl Ipy3a.



5. IIpoBepka He3aBUCUMOCTH Tieproa KojaeOaHui rpy3a, MOJBEIIEHHOTO
K HUTH, OT MaccChl rpysa.

6. OmbITbl, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh TMepuofa KojeOaHui
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. VI3amepeHue yckopeHuUsi CBOOOHOTO MaJICHUS.

Paznea 10. D1eKTpOMATHUTHOE MOJI€ M JIEKTPOMATHUTHBIE BOJIHBI.

DONEeKTpOMarHuTHOE  MoJIe.  DJIEKTPOMAarHuTHele  BOJHBL.  CBoiicTBa
ANEKTPOMArHuTHoIX BOdH. [llkana siekTpoMarHWTHBIX BOJH. Mcnonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

OnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETa.

Hemoncmpauuu.

1. CaoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BousiHOBBIE CBOICTBA CBETA.

Jlabopamopuvie pabomel u onvimol.

1. U3yueHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C  [OMOIIbBIO
MOOUIBHOTO TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJICHHS.

JlyueBas MOJICJIb CBETAa. HUctounukn CBETAa. [IpssimonmHeHOE
pacrtipoctpanenue ceera. 3atMeHust Connua u Jlynsl. Otpaxenune cBera. [lmockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpakxeHWe cBeTa. lcronb30BaHUWE TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MHUKpPOCKOIIa M Tejeckona. ['Ja3 kak onTudeckas cucrema. biau3opykocTh U
JaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. Croxenwue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

1. TlpsMonuHeHOE pacpOoCTpaHEHUE CBETA.
2. OtpaxxeHue cBera.
3. Ilonyuenue wu300pakeHUI B IUIOCKOM, BOTHYTOM U BBIIYKJIOM
3epKajiax.
4. TlpenomieHue cBeTa.
OnTuyecKkuil CBETOBO/I.
Xona mydeil B cobuparoiieii InH3e.
XO0J ny4yer B pacCEeUBAIOLIEH JIMH3E.
[Tonyuenune n300paxeHuit ¢ TOMOUIBIO JIMH3.
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9. Ipunnun neiicTBus GoroanmnapaTa, MUKPOCKOTA U TEJIECKOIA.
10. Mogensb rnasa.

11. Paznoxenue 6e10ro cBETa B CIIEKTD.

12. Tonydenue O6en0ro cBETa MpU CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnvie pabomul u onvimaul.

1. HccnenoBaHue 3aBUCMMOCTH yIJia OTPaXKEHUSI CBETOBOrO Jiy4ya OT
yTJIa MaJICHMUS.

2. V3ydeHune XapakTepUCTUK M300paKE€HUsI TMpeaMeTra B IUIOCKOM
3epKale.

3. HccrnenoBanue 3aBUCUMOCTH yTila MPEIOMJICHHUS CBETOBOTO Jyda OT
yTJia MaJICHUs] Ha TPAHUIE «BO3TYX—CTEKIION.

4. TlomyuyeHue U300paKEHUHN C TOMOIIBIO COOMPAIOIIEH JINH3BI.

5. Ompenenenne (HOKYCHOTO PACCTOSIHUSI W ONTHYECKOM  CHJIBI
coOuparonie JTUH3HI.

6. OmBITHI O Pa3I0KEHUIO OEIIOTO CBETa B CIICKTD.

7. OnbITEI IO BOCOPUSTHIO I[BETA MPEAMETOB MIPU WX HAOIIOCHUH Yepe3
L[BETOBbIE (DUIIBTPBI.

Pa3pen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pesepdopna u mianerapHass mojenb atoma. Mognens atoma bopa.
Hcnyckanue u noryiomenne ceeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u ramma-u3inydenus. CTpoeHrHe aTOMHOTO
anpa. HyxioHnas wmoaens aromHoro sapa. HM3zoromsl.  PaguoaktuBHBIE
npepaienus. [lepron nonxypacmnana aTOMHBIX SIEP.

SnepHble peaknuu. 3aKOHBI COXPaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b MacChl M SHEpruM. Peakuuu CUHTE3a H
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreTuka. JleMCTBUS pPaAMOAKTUBHBIX H3JIyYEHUW HA JKHUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CnexTpsl U3Ty4YEeHUS U TIOTJIONICHUS.

CrexTphl pa3IMYHBIX T'a30B.
CnekTp Boaopo/a.
Hab6mronenue TpekoB B kamepe Bunbcona.
PaboTa cuéTrunka HOHU3UPYIOIINX U3ITYyYEHUH.

6. Peructpauus u3inyyeHus NPUPOIHBIX MUHEPAJIOB U MPOIYKTOB.
Jlabopamopuvie pabomul u onvimol.

1. HalGnrojeHue CIUIONIHBIX U IMHEWYAThIX CIEKTPOB U3TyUYCHHUS.

2. HWccnenoBaHue TPEKOB: M3MEPEHUE SHEPTUH YACTHUIIBI IO TOPMO3HOMY
nyTH (1o ¢otorpadusim).
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3. HM3mepeHue paanoakTUBHOTO (POHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpUTENHEHO-0000IIAOMINKA MOAYJIb TPEAHA3HAYEH I CUCTEMATH3ALUU
u  0000mIeHHS  TPEIMETHOIO  COACp)KaHWA U OMbITa  JICSITENIbHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMEHy MO (usuke g oO0ydaronmxcs,
BBIOPABIINX ATOT y4E€OHBIN MpeIMET.

[Ipy “3ydyeHUM JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSTEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  00ydeHus, (GopMupyercs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTH: OCBOCHHE HAay4YHBIX METOJOB HCCIEIOBAHUS
SBJICHMA TPUPOABI M TEXHUKH, OBJIAJICHUE YMEHUSMH OOBACHATH (pU3Mdeckue
SBJICHHs, NPUMEHAS TOJyYECHHbIC 3HAHWSA, pelaTh 3aJaud, B TOM YHCIIE
KAUECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMATBHO AESATEIBHOCTHBIM XapaKTep JAHHOTO pas3jielia peaan3yercs
32 CYET TOro, 4YTO OOy4YalIIHecs BBINOIHIIOT 33JaHus, B KOTOPBIX UM
IIpeIaraeTcs:

- Ha OCHOBE NOJIyYEHHBIX 3HAHUN Paclo3HaBaTh U HAYYHO OOBACHATH (PU3UUECKHE
SABJICHHS B OKPY’KAIOILIEN IPUPOJIE U TOBCEAHEBHOM KU3HU;

- HWCIOJIb30BaTh HAY4YHBIE METOJbl MCCIEAOBAHMS (PU3NYECKUX SIBJIICHUH, B TOM
YyucIie 15 IPOBEPKU TMIIOTE3 U MOJYUYEHHS] TEOPETUUECKUX BBIBOJIOB;

- OOBSCHATH HAy4yHblE€ OCHOBBI HanmOoJiee Ba)KHBIX JOCTHIKEHHUH COBPEMEHHBIX
TEXHOJIOTU, HAIlpUMEpP, NPAKTUYECKOTO HCIIOIB30BAaHUS Pa3JINYHBIX HCTOYHUKOB
DHEPIrUM Ha OCHOBE 3aKOHA IMPEBPAILCHMS U COXPAHEHHUS BCEX MU3BECTHBIX BHUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JJOCTM>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yNbTATOB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO O0IIET0o 00pa3oBaHus
y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacCTHu:

1) mIaTpHMOTHYECKOr0 BOCIIMTAHUS:
- NPOSBJIEHUE HHTEPECA K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOU
(bu3NYeCcKoil HayKH;
- IICHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX — (PU3UKOB,;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:
- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJEHUHU OOILECTBEHHO 3HAYUMBIX U
ATUYECKUX TMpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM IMPUMEHEHUEM JOCTHKEHUMN
busuKy;
- OCO3HAaHHE BAXHOCTU MOPAJIBHO--3TUYECKUX TPUHIIMIOB B JAESATEIbHOCTU
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:
- BOCHOPUSITHE JCTETUUYECKUX KaueCTB (U3UYECKOW HayKu: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MMO3HAHUA:
- OCO3HAHUE IIEHHOCTH (PU3NYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpPA, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEUILIEW COCTABISAIOUIEH KYJIbTYPHI;
- pa3BUTHE HAy4yHOH JIFOOO3HATENbHOCTH, HHTEpeca K HCCIEeN0BATEIbCKOM
NEATEIIbHOCTH,

S) d¢opmupoBaHusi KYJAbTYPbl 3I0POBbI M  JIMOLMOHAJIBHOIO
0J1aronoJry4us:
- OCO3HaHMWE IIEHHOCTH Oe3omacHOro oOpas3a JKM3HMU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, Ba)XXHOCTH TIpaBWJI O€30MacHOro0 TOBEACHUS Ha
TpaHCIIOPTE, Ha JOpOorax, C OJJICKTPUUYECKUM U TEIUIOBHIM OOOpYJIOBAaHHEM B
JIOMAIITHUX YCIIOBUSIX;
- ¢(hopMHUPOBAHHOCTH HaBBIKA peIICKCUM, TPU3HAHUE CBOETO MpaBa Ha OUIUOKY U
TaKOT0 € IpaBa y Apyroro 4eioBeKa;

6) TPy10BOr0 BOCIIUTAHMS:
- AKTUBHOE€ YYacTH€ B pEIICHUM MPAKTUYECKUX 3a7ad (B paMKaxX CEMbH,
00pa30BaTeNbHOM OpraHU3aIllMH, TOPOJIA, Kpas) TEXHOJOTUYECKOW U COLUATbHOMN
HaIpaBJIeHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NUYECKUX 3HAHUI;



- UHTEpEC K MPAKTUYECKOMY HU3YUICHHIO TPO(eccHii, CBI3aHHBIX ¢ (PU3UKOI;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:
- OpUEHTAIMS Ha MPUMEHECHNE (PU3NUECKUX 3HAHUH I PEIICHUs 3a71a4 B 00JacTH
OKpYKaIoIIeld Cpebl, IJIAHUPOBAHUS IOCTYNKOB M OIIEHKM HMX BO3MOKHBIX
MOCIICICTBUM [ OKPY’KAIOIIEH CPEIbl;
- OCO3HaHWE TJI00aTBLHOTO XapaKTepa SKOJOTUYECKHX TpoOJIeM W TyTeH uX
pelieHus;

8) apanTanum K U3MEHSIIOUNIMMCS YCJIOBHUSAAM COLMAJBLHOW W NMPHUPOIHOM
cpeabl:
- TOTPpEeOHOCTh BO B3aMMOJICCTBUU MPU BBIMOJHEHUH HCCIICAOBAaHUN U MPOEKTOB
(bu3nYeCKOl HAMPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTHUX;
- TIOBBIIIEHWE YPOBHS CBOEM  KOMIIETEHTHOCTH 4Ye€pe3  MPaKTUYECKYIO
JIEeSITEIbHOCTD;
- moTpeOHOCTh B (DOPMHUPOBAHMKM HOBBIX 3HAHMUM, B TOM 4Hucle (GopMyIupoBaTh
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTAaX U SIBJICHUSX;
- OCO3HaHHWE NePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JIaCTH
busuKy;
- IUTAHUPOBAHUE CBOETO PAa3BUTHS B IPUOOPETCHUH HOBBIX (PM3UYECKUX 3HAHUI;
- CTpEeMJICHHE aHAJIM3UPOBATh W BBISABJISATH B3aMMOCBSI3U MPHPOJBI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIL30BAHUEM (DU3NUECKUX 3HAHUIA;
- OIIEHKa CBOMUX JIEWCTBUHA C YYETOM BIMAHUS HA OKPYKAIOIIYI0 Cpeny,
BO3MOJKHBIX TJI00AJBHBIX TTOCIIECICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOGHHs MNpOrpaMMbl 10 (HU3UKEe HAa ypPOBHE OCHOBHOTO
oO1mero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIILHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC YUCOHBIC ICHCTBHSI.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble JJoruyeckue 1eMcTBUA:
- BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKU OOBEKTOB (SIBJICHUN);
- yYCTaHaBJIMBATh CYIIECTBEHHBIM MpPHU3HAK KIacCU(PUKAIIUU, OCHOBAHUSA JIJIs
000O0IIeHHS U CPaBHEHMS,;
- BBISBIISATh 3aKOHOMEPHOCTH UM TPOTHBOPEYHUS B pacCMaTpUBaeMbIX (haKTax,
JAHHBIX U HAOIOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHHUSIM;



- BBISIBIISITH MPUYMHHO-CJIEICTBEHHBIC CBSA3H MPU H3yUYEeHUU (PU3NUECKUX SBICHUMN
U TIPOILIECCOB, JIeNaTh BBIBOABI C MCMOJB30BAHUEM JEAYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKTIOU€HHU, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3AX (PU3NUECKUX BEITUUHH;
- CaMOCTOSITENbHO BBIOMpaTh CIOCOO peleHUs Y4eOHON (u3ndyeckoi 3anayu
(cpaBHEHUE HECKOJBKHMX BAPUAHTOB PEILEHUs, BBIOOp HanboJiee MOAXOMASILErO C
y4€TOM CaMOCTOATEIBHO BBIICTICHHBIX KPUTEPHEB).

Bba3oBble uccienoBareibckme 1eiCTBUS:
- HCII0JIb30BATh BOIPOCHI KAK MCCIIEA0BATEIbCKUN HHCTPYMEHT IIO3HAHMUS;
- IPOBOAMUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIH
($u3nyeCKuil SKCIEPUMEHT, HEOOJIBIIOE UCCIIEJOBAHUE (PU3UUECKOTO SBICHMUS;
- OILICHHWBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTH MH(POPMAIUIO, MOJTYICHHYIO B
XO/JI€ UCCIEAOBAHMUS WA SKCIIEPUMEHTA;
- CaMOCTOSITEIbHO (OpMYyJIUPOBaTh OOOOIIEHUS M BBIBOABI IO pe3yJbTaTam
IPOBEAEHHOIO HAOJIO/IEHUS, OIIBITA, UCCIIEJOBAHMS;
- TIPOTHO3UPOBATh BO3MOXKHOE JalIbHEHIIIee pa3BUTHE (HU3MUECKUX TMPOIIECCOB, a
Tak)K€ BBIJIBUTATh TPEAMOJIOKEHUSI 00 HMX pPa3BUTHH B HOBBIX YCIOBHUSIX U
KOHTEKCTaXx.

Pabora c nunpopmanueii:
- IPUMEHSATh Pa3IMYHbIE METO/Ibl, UHCTPYMEHTHI U 3alIPOCHI IpU MOUCKE U OTOOpE
uH(OpMAIMU WM JAHHBIX C Y4YETOM NPENJIOKEHHOW ydeOHOM (usmyeckoit
3a/1aui;
- aHaJIM3MPOBaTh, CHUCTEMATHU3UPOBaTh U HHTEPIPETUPOBATH HH(OPMALINIO
pa3IMyYHBIX BUAOB U (POPM MPE/ICTABICHMUS;
- CaMOCTOSITEIFHO BBIOMPATh ONTUMANIbHYIO (hOpMY MpecTaBiIeHUs HHGOPMAIIH
U WUTIOCTPUPOBATH PEIIaeMbIe 3aJadd HECIOXKHBIMH CXEMaMH, JuarpaMMaMu,
MHOU rpauKoi U UX KOMOMHAIUSIMU.

KoMMyHHKAaTHBHBIE YHHBePCcAIbHbIE YueOHbIe JeliCTBUS:
- B X07Ie 00CyX/IeHUs1 Y4eOHOro MaTepuaia, pe3yiabTaToB JIa0OpaTOPHBIX paboT U
MIPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOil TeMbl M BBICKA3bIBATh
UJeH, HAIlCJICHHbIC Ha pEIICHUE 3aJaud M TMOAJAep)KaHue OJiarokeaaTelbHOCTU
OOIICHMS,
- CONOCTAaBJISITh CBOM CYXIEHHUS C CYXICHMSIMH IPYIMX YYaCTHHUKOB JHMAJIOra,
OOHapyXUBaTh Pa3IM4YUE U CXOACTBO MO3UIIHIA;
- BBIpaKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHhbMEHHBIX TEKCTaX;
- NyOJIMYHO MPEACTaBIATh PE3YJbTAThl BBINOJIHEHHOTO (U3UYECKOTO OIbITA
(3KCnIEpUMEHTA, UCCIEOBAHUS, IPOEKTA);
- MOHUMAaThb M HCIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW W HWHAMBHUIYaIbHOM
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NYECKOM MPOOIEMBI;



- MPUHUMATh LEIH COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH JEHCTBUS MO €€
JOCTIDKEHUIO:  paclpeiensiTh pojiu, O0OCyKIaTb IPOLECChl U PEe3yibTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

- BBITMOJIHATDH CBOIO YacTh PabOThI, JOCTHrasi KAYeCTBEHHOTO pe3yJibTaTa 1o CBOEMY
HAMpaBJICHUIO U KOOPJIMHUPYS CBOU JACHCTBUS C IPYTUMU YJI€HAMU KOMAaH]IbI;

- OILIGHMBAaTh KA4eCTBO CBOErO BKJaJa B OOMIMI MPOAYKT MO KPHUTEPHUSIM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM yUaCTHUKAMHU B3aMMOCHCTBHSL.

PeryjJsiTHBHBbIE YHUBEpPCAJbHbIE YUeOHbIE AeiicTBHS

Camoopranusamnus:
- BBIIBIIATH TPOOJIEMBI B XKU3HCHHBIX W YUCOHBIX CHUTYAIUSAX, TPEOYIOMIUX IS
pereHus GU3NIeCKUX 3HAHUH;
- OPUEHTHUPOBATHCS B  PA3NUYHBIX  TOJAXO0JAaX  MNPHUHATUS  PEIICHHIM
(MHIMBUAYaTbHOE, IPUHSATHE PEIICHUS B TPYIINE, IPUHATUE PEIICHU TPYIIIO);
- CAaMOCTOATEILHO COCTABJIATH AITOPUTM pPEIIeHUs (PU3NUSCKON 3a/1a9d WU TIIaHa
WCCJICIOBAHMS ¢ YUYETOM HMEIONIUXCS PECypCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH MpeJTaracMble BapHaHThI PEIICHHM;
- IeJIaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJILHBII HHTEJJIeKT:
- 1aBaTh aJICKBATHYIO OIICHKY CHTYaIlUW U TIpeJiaraTh MIaH e€ N3MCHCHUS;
- OOBSACHATH MPUYHMHBI JOCTIKECHUS (HETOCTH)KCHHS) Pe3yIbTaTOB JCSITCIIBHOCTH,
JIaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY;
- BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHCJIE€ B XOJ BBITOJHECHHUS
bu3MYecKoro McciIeoBaHUsl WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
W3MCHUBIINXCS CUTYaIlUi, YCTAHOBIIEHHBIX OMIMOOK, BOSHUKIITUX TPYIHOCTEH;
- OIIEHUBATh COOTBETCTBUE PE3yJIbTATA IIETTU U YCIOBUSIM;
- CTaBUTH ce0s HA MECTO JPYroro 4eyioBeKa B XOJE CIOpa WM JUCKYCCHHM Ha
HAy4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOTO;
- TpHW3HABaTh CBOE MPABO HA OMMOKY MPH PEIICHUH (PU3MYECCKUX 3a7ad WIH B
YTBEP)KJICHUSX HA HAYYHBIC TEMBI U TAKOE YK€ MPABO JAPYTOro.

INPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 KJacce npeaMETHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
- WCIOJIb30BATh TMOHATHS: (DU3UYECKHE M XUMHUYECKUE SIBIICHUS, HAOJIOJEHUE,
DKCIIEPUMEHT, MOJIelb, THUIOTE3a, CIUHHIBI (U3UYECKUX BEIUYUH, aToM,
MOJIEKYJa, arperaTHble COCTOSHHUS BemiecTBa (TBEPAOE, JKUIKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JABWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHENHOE),



TPAeKTOpHsI, paBHOACUCTBYIOIIas cuia, nedopmanus (ymnpyras, IMIacTHUecKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

- pasnuuath sBieHUS (qud@dy3us, TEMIOBOE BMKEHHE 4YaCTHI[ BEIECTBa,
paBHOMEpHOE ABUKEHUE, HEPABHOMEPHOE ABUKEHUE, UHEPIUS, B3aUMOJICHCTBUE
T€J, paBHOBecHE TBEPABIX TeNl C 3aKPEeIUIEHHOW OChI0 BpallleHHs, Iepeaayda
JaBJICHUS TBEPABIMHU TEJIaMH, KHIKOCTAIMU M Ta3aMHu, aTMOC(EpHOE NaBJCHHE,
IUIaBaHUE TeJ, MPEBpPAlICHUS MEXaHUYECKOM HSHEPruu) IO ONUCAHUI0 HX
XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JIaHHOE
busnUecKoe SBICHHUE;

- pacro3HaBaTh MPOSIBICHUE W3YYCHHBIX (PU3WYECKUX SBJICHUN B OKPYKAIOIIEM
MUpE, B TOM uuclie (PU3UYECKUE SIBIICHHS B TMPUPOJIC: NMPUMEPHI JABMKECHUS C
Pa3IMUYHBIMUA CKOPOCTSIMU B KMBOM M HEKUBOU IIPUPO/IE, NEUCTBUE CUIIBI TPEHUS B
NpUpPOAEC U TEXHUKE, BIMUSHHE aTMOCHEpPHOTO JaBJICHHUS Ha >KUBOM OpraHU3M,
IJIaBaHUE PbhIO, phIYard B TEJE YEJOBEKa, MPU TOM IMEPEBOIAUTH MPAKTHUECKYIO
3a/1ady B y4€OHYIO, BBIJICNATH CYIICCTBEHHbIC CBOMCTBA (NMpU3HAKU) (HU3UUECKUX
SIBIICHUI;

- ONUCHIBaTh M3yYEHHBIE CBOMCTBA TeNl M (PU3WYECKUE SIBICHUSA, HCIOJIb3YA
dbu3nyeckue BeIWYWHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BpPEMS, IIyTh,
CKOPOCTb, CPEIHSAsSI CKOPOCTb, CHJIa YIPYTrOCTH, CHJIa TSDKECTH, BEC Teja, CHJa
TpeHUs, JaBieHUE (TBEPAOro Teja, >KUAKOCTH, Ta3a), BBITAIKUBAIOIIAS CHIIA,
MexaHu4eckass pabdoTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbI, KO3(PQPUIUEHT
MOJIE3HOTO JIEUCTBUSA MEXAHU3MOB, KUHETHUECKAasl U IOTEHIMAaJIbHAs SHEPTHUs ), IPU
OMMCAHUK TPABUIIBHO TPAKTOBATh (DU3UUECKUN CMBICIT HCTIOJIb3YEMBIX BEIIMYUH,
uxX O0OO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIMYUH, HAXOIUTh (HOPMYIIHI,
CBSI3bIBAIOIINE JaHHYIO (DU3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIUYMHAMH, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

- XapaKTepu30BaTh CBOWCTBA Tel, (U3UYECKUE SIBICHHS U MPOIECCHI, UCTIOIb3YS
MpaBWiia CIOXKEHUs CUil (BIOJIb OJHOM mpsiMoi), 3akoH ['yka, 3akon Ilackans,
3aKOH Apxumeza, MpaBUJIO paBHOBecHs pbluara (0J0Ka), «30JI0TOE IMPABUIION
MEXaHUKH, 3aKOH COXPAHEHHS MEXaHWYECKOHM DSHEpPruH, NpH ITOM JaBaTh
CIIOBECHYI0 (OpPMYJIMPOBKY 3aKOHAa U 3alUChIBaTh €ro MaTeMaTHYeCKOe
BBIPAKEHUE;

- OOBACHTH (DU3UYECKUE SIBJICHUS, MPOIIECCHl M CBOMCTBA TEJI, B TOM YHUCJE U B
KOHTEKCTE€ CHUTyalluid TMPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISBISATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JTOTMYECKHUX IIaroB
C onopoit Ha 1—2 u3yyeHHBIX CBOMCTBA (PU3NUECKUX SIBICHUH, (PU3MUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

- pemath pacy€THbIC 3a7aud B 1—2 NMEWCTBHS, UCHOJIB3YS 3aKOHBI U (POPMYIIHI,
CBs3BIBAIOLIME (PU3NYECKHE BEJIWYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3aJaud



3alMChIBaTh KPATKOE YCJIOBHE, MMOACTABIATh (PU3NUECKHE BEIUYUHBI B (DOPMYIIBI U
IPOBOJUTH PACUETHI, HAXOUTh CIPABOYHBIEC JAHHBIEC, HEOOXOAUMBIE JIs1 pELICHUS
3a]1a4, OIICHUBATh PEATMCTUYHOCTH MOTYYCHHON (PU3NYECKON BETUUHHEI;

- pacro3HaBaTh NPOOJIEMbI, KOTOPbIE MOKHO PELIUTh MPU MOMOIIU (U3HYECKUX
METOJIOB, B ONMCAHWM HCCIIEIOBAaHUS BBIIEIATH IMPOBEPSIEMOE IPEIIIOIOKEHUE
(runoTe3y), pa3nuyaTh U MHTEPIPETUPOBATH MOJYYECHHBIA PE3yNbTaT, HAXOAUTH
OLIMOKH B XOJI€ OTbITA, IETAaTh BEIBOJBI 110 €T0 Pe3yIbTaTaM;

- MPOBOJUTH ONBITHI MO HAOMIOACHUIO (PU3NYECKUX SIBICHUN WM (U3NYECKUX
CBOMCTB Ten: (HOpMyIHpOBaTh NPOBEPSIiEMBbIE MPEAINOJIOKEHUA, COOUpaTh
YCTaHOBKY H3 MPEIJIOKEHHOr0 O0OpYyNOBaHUS, 3alUChIBaTh XOJ ONbITa U
bopMyIUpOBaTH BBIBOBI,

- BBIIIOJIHATH TPSMBIE MU3MEPEHUS PAaCCTOSHUSA, BPEMEHHU, MAcChl Tela, 00bEMa,
CWJIbl M TEMIIEpaTypbl C HCIOJIb30BAHWEM aHAJOIOBBIX U LU(POBBIX MpUOOPOB,
3aIlMChIBaTh NOKa3aHUs MPUOOPOB C YUETOM 3aJaHHON aOCOIIOTHON MOIPELTHOCTH
U3MEPEHUN;

- MPOBOJUTH HCCJEIOBAHHE 3aBUCUMOCTH OJHOM (DU3UYECKON BEIMYMHBI OT
JIPYroil ¢ MCMOJIb30BAHUEM MPAMBIX U3MEPEHUH (3aBUCUMOCTH IyTH PAaBHOMEPHO
JOBW)KYILErOCsl Tella OT BPEMEHU IBW)KCHHUS TEJA, CHJIBI TPEHUS CKOJIBXEHUS OT
Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTHU CUJIBI TPEHUS
OT IUIOLIAJX CONPHUKOCHOBEHMS TEN, CWIIBI YIPYTOCTH OT YIJIMHEHHUs NPYKUHBI,
BBITAJIKMBAIOIIEH CUJIBI OT 00BbEMA MOrpYKEHHOM YacTH Tela W OT IJIOTHOCTH
KHUAKOCTH, €€ HEe3aBUCUMOCTHU OT IUIOTHOCTH Tejla, OT INIyOWHBI, HA KOTOPYIO
HOTPYKEHO TEJO, YCIOBUMN IIaBaHUsI TEJ, YCIOBUIN paBHOBECHS pblyara u OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4€OHOTO MCCIEIOBaHUS, COOMPATh YCTAHOBKY U
BBINIOJIHATh ~ M3MEPEHUs, Cleays MpeAJIoKeHHOMY IUIaHy, (PUKCHpOBaTh
pe3ynbTaThl TOJYYEHHOM 3aBUCHUMOCTH  (DM3MYECKUX BEJIMYMH B  BHJE
OpeUIOKEHHBIX Ta0daul ¥ TpaduKoB, JAelaTh BBIBOABI IO pe3yibTaTaM
VCCIICIOBAHNUS;

- MPOBOAUTH KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BETUYHUH (IUIOTHOCTH BEIIECTBA
JKUJKOCTM M TBEPIOIrO Teja, CHJIA TPEHUS CKOJIBKEHHMS, [aBICHUE BO31yXa,
BBITAJIKUBAIOIIAs CWa, JECWCTBYIOIIAas HAa TMOrPYKEHHOE B JKHAKOCTb TENO,
KO(P(GUIIMEHT  MOJIE3HOTO  JEWUCTBUS  MPOCTBHIX  MEXaHHU3MOB),  CIeays
OpeIJIOKEHHOW  MHCTPYKUMHU: TMpPU  BBIMNOJHEHUMH  HU3MEPEHHH  cobupaTh
DKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIIATH 3HAUEHUE UCKOMOW BEIUYNHBI;

- coOMoJaTh MpaBWiIa TEXHUKU Oe€30MacHOCTH IpH paboTe ¢ 1ad0paTOpHBIM
000pyIOBaHUEM;

- YKa3bpIBaTh MPUHIUIBI JEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JTUHAMOMETp, COOOLIAIONIMECs COCyIbl, OapoMeTp, phblyar,
HOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! INIOCKOCTb;



- XapakTepu30BaTh MPUHIUIBI JEHCTBUS HU3YUCHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C OMOPOM Ha MX OMNUCAHHS (B TOM YHCIE: MOAMINUIHUKHN, YCTPOKUCTBO
BOJONIPOBO/IA, TUAPABINYECKUHN IIPECC, MAHOMETP, BBICOTOMED, TOPIIHEBOM HACOC,
apeoMeTp), UCTIONb3Ysl 3HAHUS O CBOMCTBAX (PU3NUECKUX SBJICHUI U HEOOXOIUMBIE
(u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;
- MPUBOAUTH TMPHUMEPHI (HAXOAUTh MHPOPMAIUIO O MPUMEPAX) MPAKTUYECKOTO
UCIIONB30BaHusl (DU3MUECKUX 3HAHUW B MOBCEAHEBHOW XU3HU JUIS OOecTeueHUs
0e30MacHOCTH NpU OOpallleHuu ¢ NpudopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUSl 370pPOBbsI M COOJIIOJICHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPY’KAIOIIEH CPEE;
- OCYILLIECTBIISATh OTOOP MCTOYHMKOB MH(pOopMalnu B UHTEpHETE B COOTBETCTBUU C
3aIaHHBIM TIOWCKOBBIM 3allpOCOM, HA OCHOBE HMEIOIIMXCSA 3HAHUM M IIyTEM
CPaBHEHHUS Pa3jIMYHBbIX MCTOYHUKOB BBIAEIATH MH(POPMAIUIO, KOTOpas SIBISETCS
IPOTUBOPEUUBON UM MOXKET OBITH HEOCTOBEPHOI];
- HCIIOJIb30BaTh MpU BBHINOJHEHUU YYEOHBIX 3aJaHUN HAy4YHO--TIOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKAHUSA, CIIPABOUYHBIE MAaTE€pHAIbl, PECYPChl CETU
WuTepHeT, BiaaeTh Npu€MaMH KOHCIEKTHPOBAaHUS TEKCTa, NPeoOpa3oBaHUs
nH(pOpMaIu U3 0JJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;
- co3/1aBaTh COOCTBEHHBIE KPATKUE NMUCbMEHHBIE U YCTHBIE COOOLICHHS] HA OCHOBE
2—3 UCTOYHHUKOB MH(pOpMAIH GU3NYECKOTO COJIEPKaHUs, B TOM YHCIIE MyOIMIHO
Jenatb KpaTKue COOOIIEHHMsI O pe3ysibTarax MpPOEKTOB WM  y4eOHBIX
WCCIIEIOBAHUM, TPU 3TOM TI'PaMOTHO HWCIOJIB30BaTh HW3YYECHHBIM MOHITUWHBIN
anmnapat Kypca GU3HMKH, CONPOBOKIATh BHICTYIIJICHUE NPE3EHTAIUEH;
- TOpU BBINOJHEHUHM YYEOHBIX TIPOEKTOB U HCCIEAOBAHUN pacHpenessTh
00s13aHHOCTH B TpyMIE B COOTBETCTBUM C MOCTABJICHHBIMU 33JladyaMU, CJIEIUThH 3a
BBINIOJIHEHUEM IUTaHAa ACHCTBUM, aJe€KBaTHO OLIEHMBATh COOCTBEHHBIN BKJIaa B
JEATENIbHOCTh  I'PYIIBI, BBICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCHCTBHUE,
YUYUTBIBAsE MHEHUE OKPYKAIOLIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yiabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
- UCIIOJIb30BATh MIOHATHUS: Macca U pa3MepPbl MOJIEKYJI, TEIJIOBOE ABUKEHHE aTOMOB
U MOJIEKYJI, arperatHbleé COCTOSIHHS BEIECTBAa, KPUCTANIMYECKHE M aMOp(dHbIe
TeJla, HACBIIIECHHBIM M HEHACBIIICHHBIM Iap, BIAXKHOCTH BO3AYyXa, TEMIEpaTypa,
BHYTPEHHSISl SHEPIUs, TEIUIOBOM JIBUTATEIIb, JIEMEHTAPHBIN AIEKTPUUECKUI 3apsi,
IEKTPUYECKOE T10JIE, TPOBOJHUKU U JHUDJIEKTPUKH, TIOCTOSHHBIN AJIEKTPUYECKUI
TOK, MATHUTHOE TOJIE;
- pa3nyaTh SABJIEHUS (TEIUIOBOE PACIIUPEHUE U CKAaTHUE, TEIIoNepeaaya, TEII0BOe
paBHOBECHE, CMAYMBAHWE, KaIlMJUISIPHBIE SBIICHMS, HUCIIAPEHHE, KOHACHCALWs,
IUTaBJIEHUE, KpUCTauIM3alus  (OTBEpAEBAaHUE), KWIIEHHE, TeIulonepeaaya



(TerI0NnpOBOHOCT, KOHBEKIUS, U3JIy4YEHUE), ANEKTpU3AIUS Ted,
B3aUMO/ICHCTBHUE 3aPSA0B, IEUCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICHCTBUE MAarHUTOB, JICUCTBME MAarHUTHOTO IOJS HAa MPOBOJHUK C TOKOM,
AJIIEKTPOMArHUTHAsT MHAYKIMS) IO OINUCAHUIO WX XapaKTEepHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOMINX JaHHOE (PU3NYECKOE SBIICHUE;

- pacro3HaBaTh MPOSIBICHUE W3YYCHHBIX (DU3WYECKUX SBJICHUA B OKPYKAIOIIEM
MHUpE, B TOM yucie (PU3nYECKUe SIBIICHUS B IPUPOJIC: TOBEPXHOCTHOE HATSKEHUE U
KaNWUISIPHBIC SIBJICHUS B MPUPOJE, KPUCTAJUIBI B Ipupone, uzinydeHue CoiHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHETa,
AIIEKTPUUECKUE SABJICHUS B arMmocdepe, SICKTPUUYECTBO KHUBBIX OPraHU3MOB,
MarHuTHOE MoJje 3eMiu, Apeid MoIa0CcoB, poJib MArHUTHOTO TMOJIS JIsl KU3HU Ha
3emiie, TOJSPHOE CHUSHHE, TPU HTOM IMEPEBOJUTHh MNPAKTUUECKYIO 3ajady B
y4eOHYI0, BBIACISTH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3UUECKUX SBJICHUI;

- ONUCHIBATh HM3YyUYCHHbIE CBOMCTBA TeNl M (PU3UYECKUE SIBICHUS, HCIOJIb3Ys
dbuznyeckre BEIUMYUHBI (TeMIeparypa, BHYTPEHHSS DHEPrusi, KOJIUYECTBO
TEIUIOThI, yJAeJbHAasl TEIJIOEMKOCTh BEIIECTBA, YJIeNbHAs TEIUIOTa IJIaBJICHUS,
yaelbHas TEIJIOTa MapooOpa3oBaHUs, yJeJdbHAas TEIUIOTa CropaHusl TOILIUBA,
KOO PUIIMEHT TOJIe3HOTO JEWCTBUSI TEIJIOBOM  MAIIMHBI, OTHOCUTEIbHAsS
BJI&KHOCTh BO3/1yXa, DOJEKTPUYECKUM 3apsll, CcuUJla TOKa, DIIEKTPUUYECKOE
HaIpsDKEHUE, COMPOTURJICHUE MPOBOJIHUKA, YIEIbHOE CONMPOTUBIICHUE BEIIECTBA,
paboTa ¥ MOIIHOCTh DJJEKTPUUECKOTO TOKa), MpPU ONHCAHUU MPABUIHHO
TPakTOBaTh (PU3UYECKUNA CMBICT HCIOJIb3YEMbIX BEJIWYUH, OOO3HAYCHUS U
CAUHUIIBI (DU3UYECKUX BEJIMYMUH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO
bU3MYEeCKy0 BEIUYUHY C JAPYTUMH BEIMYMHAMH, CTPOUTH Ipa@UKU H3yUECHHBIX
3aBUCUMOCTEN (PM3UYECKUX BEJIMUUH;

- XapakTepu30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBJICHUS U MPOIECCHI, UCTOJIb3Ys
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHHUSI BEIIECTBA,
NPUHLNN CYNEPHO3ULUKA oyl (Ha Ka4yeCTBEHHOM YpPOBHE), 3aKOH COXPAaHEHUS
3apsna, 3akoH Oma s yyacTka uenu, 3akoH Jxoyns—JIeHna, 3aKkoH coXpaHeHus
SHEPI'uH, MPHU ITOM JIaBaTh CIOBECHYIO (POPMYJIHUPOBKY 3aKOHA M 3aMUCHIBAThH €0
MaTeMaTUYECKOE BBIPAKEHHUE;

- 00BACHATH (PU3UYECKUE TTPOIIECCH M CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE
CUTyalun MPaKTUKO-OPUEHTUPOBAHHOTO xapakrepa: BBISIBIISITH
MPUYUHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTUYECKHUX I1aroB
Cc onopodl Ha 1-2 H3y4YEHHBIX CBOMCTBAa (PU3UYECKHUX SBJICHUH, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

- pemath pacy€THbIC 3a7auv B 2—3 NEWCTBHS, UCHOJB3YS 3aKOHBI U (POPMYIIHI,
CBS3BIBAIONTNE (PU3NYECKUE BEIWYMHBI: HAa OCHOBE aHalIM3a YCJOBHUS 3aa4d
3aMKMChIBaTh KPATKOE YCJIOBHUE, BBIABISTH HEJOCTATOK JaHHBIX IJIsl pelIeHUs



3aJauM, BHIOMpATh 3aKOHBI U (OopMynbl, HeoOXOoAMMBbIE i €€ pelieHus,
IPOBOAUTH PACUETHl U CPABHUBATH MOTyUYEHHOE 3HaYCHUE (DU3HMUECKON BEIMYHHBI
C U3BECTHBIMU JAHHBIMU;

- pacrno3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO PEIINTh IPU NOMOIIM (PUINUECKUX
METOJIOB, MCHOJb3ysl ONHWCAHUE HCCIEIOBaHUs, BBIICIATh MPOBEPSIEMOE
IPEANOJIOKEHNE, OUEHNBATh MPABWIBHOCTD MOPSAAKA MPOBEACHUS HCCIECI0BAaHUS,
JieaTh BbIBOJIBI;

- MPOBOJUTH ONBITHI MO HAOMIOACHUIO (PU3NYECKUX SIBICHUN WM (U3NYECKUX
CBOMCTB Ten (KaNmWUISPHbBIE SIBJICHMS, 3aBUCUMOCTb IaBJIECHHUS BO3/yXa OT €ro
o0bEMa, TemIepaTypbl, CKOPOCTH IIpOLIECCa OCTBIBAHWS M HarpeBaHUs IpH
U3Jy4eHUH OT LIBETa H3JIydarouledl (MOIJIOMIAaroneil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbBI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMAIU €€ IMOBEPXHOCTH,
NIEKTPU3ALUs TET U B3aMMOJEHCTBHE AIEKTPUUECKUX 3apsAJI0B, B3aUMOJCHCTBHE
IIOCTOSIHHBIX MarHUTOB, BU3YyaJIM3alMsl MArHUTHBIX I1OJIEN TOCTOSIHHBIX MAarHUTOB,
JEHUCTBUS MAarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTaA,
CBOMCTBA 3JIEKTPOABUTATEINS MMOCTOSIHHOTO TOKA): (DOPMYJIMPOBaTh MPOBEPSEMbIE
NPEANOJIOKEHNA, COOUpaTh YCTAHOBKY M3 MPEMJIOKEHHOrO0 000pydoBaHUS,
OIKCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBOJBL;

- BBIIOJIHATH MPSMBIE H3MEPEHUS TEMIEPATYPbl, OTHOCUTEIBHOW BIIAXKHOCTH
BO3JlyXa, CUJIbl TOKA, HAIPSHKEHUS C UCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JATYMKOB (PU3NYECKUX BEIMYMH, CPABHUBATH PE3YJIbTaThl U3MEPEHUN C Y4ETOM
3aJlaHHOM aOCOJIOTHOM MOTPEIIHOCTH;

- TIPOBOAMUTH HCCIIEJOBAHUE 3aBUCHMOCTH OJHOM (PU3MUECKON BETUYMHBI OT
JPYrol C MCHOJB30BAHUEM NPSIMBIX HM3MEPEHHH (3aBUCHMOCTH CONPOTUBIICHUS
IPOBOJHUKA OT €ro JJIMHBI, IO MOMNEPEYHOTr0 CEYEHHS U YJEIbHOTO
CONMPOTHUBJICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA, MIAYIIETO Yepe3 MPOBOJIHUK,
OT HaNpsDKEHWST Ha MPOBOJAHHUKE, HCCIECJOBAHUE IIOCIENOBATEIBHOIO H
NapaJyIeIbHOTO  COEJUHEHUH NPOBOJHUKOB): IJJAHUPOBATh MCCIIEJOBAHUE,
coOMpaTh YCTAaHOBKY M BBIMIOJHITH U3MEPEHUS, ClEeysl MPEIJI0KEHHOMY ILIaHy,
(buUKCHpPOBaTh PE3yIbTAThl MOJYYCHHON 3aBUCUMOCTH B BUJIE TAOIHI] U rpadUKOB,
JienaTh BBIBOJIBI MO PE3YJIbTATaM MCCIIEIOBAHUS;

- [POBOAUTH KOCBEHHbIE H3MepeHusi (U3NYECKUX BeIUYMH  (yJeibHas
TEIUIOEMKOCTh BEILIECTBA, CONPOTUBJICHHE NPOBOAHMKA, pabOoTa W MOILIHOCTH
AIEKTPUUECKOT0 TOKA): TUIAHUPOBATH U3MEPEHMsI, COOMpPaTh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, Cjenysl TMpeO)KEHHONM WHCTPYKLUMH, W BBIYUCIATH 3HAYEHHE
BEJIMYMHBI,

- coOmogaTh MpaBuia TEXHUKM O€30MacHOCTH MpH padboTe ¢ JabopaTopHBIM
000pyIOBaHUEM;



- XapaKTepu30BaTh MPHUHIUILI ACHUCTBUS M3yUYECHHBIX NMPHOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOPOM Ha UX OmMHcaHus (B TOM YMCJIC: CUCTEMA OTOIUJICHUS JIOMOB,
TUTPOMETp, MapoBasi TypOUHA, aMIEPMETP, BOJIBTMETP, CUETUUK DJICKTPUUECKOU
HHEPTUH, DJIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTENbHBIC 3JIECKTPONPUOOPHI
(mpuUMepHI), NIEKTPUUECKHUE MPEAOXPAHUTEINH, IIEKTPOMATHUT, JIEKTPOBUTATENb
MOCTOSTHHOTO TOKA), WCIIOJIb3Yysl 3HAaHUS O CBOWCTBaX (DM3MYECKUX SIBICHUA M
HE0O0X0auMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;
- pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOUCTBA U U3MEPUTENbHBIE TPUOOPHI 1O
CXeMaM M CXEMaTU4YHbIM pHUCYHKaM (KUJKOCTHBIA TEPMOMETp, TEpPMOC,
MICUXPOMETpP, TUTPOMETP, J[ABUTATEIb BHYTPEHHETO CrOPAHMS, AJIEKTPOCKOIL,
peoCTaT), COCTaBJISITH CXEMbl JJICKTPUUYECKUX IIEMeW C TMOCIeI0BATeIbHBIM U
napajyiebHbIM COEAMHEHUEM 3JIEMEHTOB, pa3iinyas YyCIOBHbIE OO0O3HAYEHUS
AJIEMEHTOB 3JIEKTPUUECKUX 1ENEH;
- TNPUBOJUTH MPUMEPHI (HAXOAUTh MHPOPMALUIO O MPUMEPaxX) MPAKTHUYECKOTO
UCIIOJB30BaHus (PU3UYECKUX 3HAHWM B MOBCEIHEBHOM >KU3HU JisI 0OecTieUeHUs
0e30MacHOCTH MpPHU OOpAaIlllEHUH C NpUOOpaMH M TEXHUYECKUMHU YCTPOMCTBaMH,
COXpaHEHUs! 370pOBbSI U COOJNIOACHUS HOPM 3KOJOTMYECKOrO TOBEACHHUS B
OKPY>KAIOIIEH CPEE;
- OCYIIECTBIIATH MOUCK UHPOpMaIu (HU3NIECKOro coaepkanus B MIHTepHeTe, Ha
OCHOBE MMEIOIIMXCS 3HAHUN M MYTEM CpPaBHEHUS JIOMOJTHUTEIbHBIX UCTOYHUKOB
BBIJICISATh MH(OPMALIMIO, KOTOpas SIBJISIETCSI MPOTUBOPEUMBOU WM MOXKET OBITh
HEJO0CTOBEPHOM;
- HCIIOJIb30BaTh MPU BBHIMOJHEHUU YYEOHBIX 3aJaHUN HAYYHO--TIOMYJISPHYIO
JUTEPATypy (PU3NYECKOro coaeprKaHus, CIPaBOUYHbIE MaTEepPHAIbI, PECYPChl CETU
NutepHer, BiageTh MNpuéMaMud KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;
- cO3/1aBaTh COOCTBEHHbBIE MUCHMEHHBIE M KpaTKHUE YCTHBIC COOOIeHus, 00001Iast
uHOOPMAITUIO U3 HECKOJBKUX HCTOYHUKOB (PU3WYECKOTO COJACpKAHUSA, B TOM
qyucie MyOJIUYHO MPEACTABIATh PE3ybTaThl MPOSKTHOM WJIIM MCCIIEN0BATEIHCKON
NESTEIIbHOCTH, TMPU 3TOM TPAMOTHO HCIIOJIb30BaTh HW3YYEHHBIM TOHSITUWHBIN
amnmapar Kypca (U3MKHu, COMPOBOXKIATh BHICTYIIJICHHUE MPE3EHTAIIUECH;
- TIPU BBIOJTHEHUHM yUEOHBIX MPOCKTOB U UCCIENOBAHUM (PU3NUYECKHUX MPOIIECCOB
pacnpenensiaTh OO0S3aHHOCTA B TPYIIE B COOTBETCTBUU C TOCTaBICHHBIMU
3a/lauaMu, CJICAUTHh 3a BBITIOJHEHUWEM IUIaHA JIEUCTBUUA W KOPPEKTHPOBAThH €ro,
aJIeKBaTHO OLIEHUWBATHh COOCTBEHHBIN BKJIAJ B JIEATEIbHOCTh IPYIIIbI, BEICTPAUBATh
KOMMYHUKATUBHOE  B3aMMOJICMCTBHE, TMPOSBISAs  TOTOBHOCTh  pa3peuiarh
KOH(JIUKTHI.

K xonIy 00yueHus B 9 kjacce npeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



- WCIMOJB30BaTh MOHSTHS: CHUCTEMa OTCU€Ta, MaTepUalibHas TOYKA, TPACKTOPHS,
OTHOCHUTEIBHOCTh ~ MEXaHWYECKOTO  JBWXKEHHWs,  Acdopmamms  (ympyras,
MJIacTUYecKasi), TpPEHHUE, I[EHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTh U
neperpy3Ku, MEeHTP TSHKECTH, aOCOIOTHO TBEPIOE TEJO, IEHTP THKECTH TBEPIOTO
Tejla, paBHOBECHE, MEXaHMUYECKHE KOJeOaHWUs W BOJHBI, 3BYK, HH(Qpa3ByK U
yIBTPa3BYK, JIEKTPOMArHUTHBIEC BOJIHBI, IIKajda 3JIEKTPOMArHUTHBIX BOJH, CBET,
OJMU30PYKOCTh M JAIBbHO30PKOCTb, CIIEKTPBI HCITYCKaHUS M TOTJIOMICHUS, albda-,
0eTa- ¥ raMMa-u3JIy4eHus1, U30TOIIbI, SACpPHAs YHEPTeTHKA,

- pasnuuaTh SABJIEHUS (paBHOMEpPHOE U HEpPaBHOMEPHOE MPSIMOJIMHEHHOE
JBI)KCHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE IIaJICHHE
T€J, PABHOMEPHOE JBIKEHHUE IO OKPYKHOCTH, B3aMMOJICHCTBUE TEJ, pEaKTUBHOE
JIBIDKCHUE, KoJieOaTeIbHOE ABMKEHHE (3aTyXaloIIMe U BBIHYK/IEHHbIC KOJIEOaHuUs),
pE30HAHC, BOJHOBOE  JIBUKCHHME, OTpPaXEHHE  3BYKa, MPSIMOJIMHEHHOE
pacupocTpaHEHHUE, OTPAKCHUE U TPEJIOMJICHHE CBETa, IIOJHOE BHYTpPECHHEE
OTPa)KEHUE CBETA, PA3JIOKEHHE OEJIOr0 CBETA B CIIEKTP M CIOKEHHUE CIEKTPATbHBIX
I[BETOB, JUCIEPCUS CBETA, €CTECTBEHHAs PaJUOaKTUBHOCTh, BO3HUKHOBEHHUE
JIMHEWYATOro CIEKTpa U3JIYyYEHHUs) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JICMOHCTPUPYIOIINUX JaHHOE (DHU3NUYECKOE SIBJICHHUC;

- pacmo3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3UYCCKHUX SBJICHUH B OKPYXKAIOIIEM
Mupe (B TOM uwucie (GU3UYECKHE SIBJICHHUS B MPUPOJE: MPUIUBBI U OTJIUBBHI,
nBkeHue 1iaHer COJMHEYHOM CHUCTEMBbI, PEAaKTHUBHOE JIBJKCHHE >KHUBBIX
OPraHU3MOB, BOCHPHUSTUE 3BYKOB >KMBOTHBIMM, 3E€MJICTPSICEHHE, CEHCMHUYECKHE
BOJIHBI, ITyHAMH, X0, IIBETa TEJI, ONTHYECKHUE SIBJICHUS B IMPUPOJIE, OMOIOrHIECKOe
JNEeWCTBUE BUIUMOTO, YIbTPAhHUOJIECTOBOTO W PEHTTCHOBCKOTO H3JIyYCHHH,
€CTEeCTBEHHBIN paJUOaKTUBHBIN (POH, KOCMHUYECKHE JIy4d, pPaJUuOaKTUBHOE
U3JIydeHUE TPUPOJHBIX MHUHEPAJIOB, JCHCTBHE PaJUOAKTUBHBIX H3Jy4CHUN Ha
OpraHU3M YeJIOBEKa), MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33/7a4y B YUEOHYIO,
BBIJICIISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUECKUX SIBICHHM;

- OINUCHIBaTh HM3YYEHHBIE CBOMCTBA Tel W (U3WYECKUE SIBJIICHUS, HCIOJB3YS
dbuznyeckre BeTUYUHBI (CpeIHsIi W MIHOBEHHass CKOpPOCTh Tella IIpHU
HEPAaBHOMEPHOM JIBUKEHUU, YCKOPEHHE, MIEpeMeleHre, MyTh, YIJIOBas CKOPOCTh,
CWJIa TPEHHS, CHJIa YIPYTOCTH, CUJIa TSKECTH, YCKOPEHHE CBOOOJHOTO TaJACHHUS,
BEC Tela, UMITYJIbC TeJla, UMITYJIhC CHJIbI, MEXaHWUYecKas padoTa W MOIIHOCTH,
MOTEHIIUAJIbHAST DHEPrusi Tejla, TOJHITOrO HaJ TMOBEPXHOCTHIO  3EMJIH,
MOTEHIIUAJIbHAS DHEPIrHsl CXKATOW MPYKHHBI, KHHETUYECKas DSHEPrus, IOJIHas
MEXaHUYeCKasl YHEPTHUs, IEPHOJ M YacTOTa KOJICOAHWH, NJTMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEIOMIIEHUS Cpelibl), MpHU
OTMCAHWH TIPABWJIBHO TPAKTOBATh (DU3UYECKUN CMBICIT HCIIOIh3YEMBIX BEIINYUH,
o003Ha4YeHUsT M €IAUHHUIBI (U3UYECKUX BEJIMYMH, HAXOIUTh (OPMYIIHI,



CBSI3BIBAIONTUE TAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYMHAMH, CTPOUTH
rpauKy U3y4EeHHBIX 3aBUCUMOCTEHN (PM3HUECKUX BEITNINH;

- XapaKTepU30BaTh CBOWCTBA Tel, (M3UYCCKUE SIBICHHUS U TPOIECCHI, UCTIOIb3YS
3aKOH COXpaHEHUsl JHEpPruM, 3aKOH BCEMHUPHOTO TSITOTEHUS, MPUHIUI
CYNEpIIO3ULIMA CHWJI, TPUHIMI OTHOCUTENbHOCTH ['anmunesi, 3axoHbsl HbiOTOHA,
3aKOH COXPAaHCHHS UMITYJIhCa, 3aKOHBI OTPAKCHHS W TIPEIOMIICHHUS CBETA, 3aKOHBI
COXpaHEHUS 3apsA0BOI0 W MACCOBOTO YHCEN TIPH SACPHBIX PEAKIHAX, TIPH dTOM
JlaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCBHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

- 00BACHATH (PU3UYECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallMii TPAKTUKO-OPUCHTUPOBAHHOTO XapakTepa: BBIABIATh NPUYHHHO--
CJIC/ICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE W3 2—3 JIOTUYECKHUX IIIaroB C OMOPOM
Ha 2—3 W3YYEHHBIX CBOMCTBA (PU3WYECKUX SIBICHUM, (HU3NUECKUX 3aKOHOB WITU
3aKOHOMEPHOCTEWN;

- pemiath pacu€THble 3a7aud (OMUpAIOIIUECs Ha CUCTEMY W3 2—3 ypaBHEHUN),
WCITOJIB3YsI 3aKOHBI U (DOPMYJTBI, CBS3BIBAIOIINE (DU3MUCCKIE BETUIHHBI: HA OCHOBE
aHaNWM3a yCIIOBHUS 3a/1a4y 3alMCHIBATh KPATKOE YCIIOBHE, BBISBIISATH HEIOCTAIOIIHC
WM W30BITOYHBIC JaHHBIC, BHIOMpATh 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIEC ISt
pelIeHus, MPOBOJIUTH PACUETHl W OIICHUBATh PEATUCTUYHOCTH TOJYYEHHOTO
3HaYCHUS (PU3NIECKON BETUINHEL;

- pacmo3HaBaTh MPOOJEMbI, KOTOPBIE MOXKHO PEIIUTh MPH MOMOIIH (HU3UICCKUX
METOJ/IOB, HCTOJNB3Yysl OINHCAHWE UCCIENOBAaHUS, BBIICISATH MPOBEPSEMOE
MPEANOJIOKEHNE, OIEHUBATh MPABWIHHOCTD MOPSIKA MPOBEICHUS HCCIICIOBAHUS,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHUI U OTBITOB;

- MPOBOJWTH OIBITHI MO HAOIIOMCHUIO (U3MUYECKHUX SBICHUA WU (HU3UICCKUX
CBOMCTB Ten (M3y4eHHE BTOPOTO 3akoHa HBIOTOHA, 3aKOHA COXPAHECHHS DHEPTHH,
3aBUCUMOCTh Tepuo/ia KoJeOaHWil TPYKWHHOTO MasTHUKAa OT MacChl Tpy3a u
KECTKOCTU TIPY>KUHBI W HE3aBUCUMOCTh OT AaMIUIMTYIbl MaJIbIX KOJICOAHUH,
PSAMOJIMHEHHOE PacIpOCTpaHEHHWE CBETa, Pa3jio’KeHHE OEIOro CBETa B CIEKTD,
U3YUCHUE CBOWCTB HM300pa)K€HUS B TUIOCKOM 3€pKajlie U CBOMCTB HM300paKEHUS
npeaMeTa B coOuparomield JMH3e, HAONIOJCHUE CIUIOMIHBIX W JIMHEHYaTBIX
CIIEKTPOB H3JIYYCHHs): CAMOCTOATEILHO COOMpaTh YCTAHOBKY W3 W30BITOYHOTO
Habopa 000pyI0BaHNsI, OMUCHIBAThH XOJ OMBITA U €r0 Pe3yibTaThl, (HOPMYIUPOBAThH
BBIBOJIBL;

- POBOJIUTH MPU HEOOXOJAUMOCTH CEPUIO MPSAMBIX U3MEPEHUM, OIIpeieNisisa CpeaHee
3HAUYCHUE U3MEPSIeMON BETWYUHBI ((DOKYCHOE PACCTOSTHUE COOMpAIOIIEH JIMH3HBI),
000CHOBBIBaTh BHIOOP CIIOC00a U3MEPEHMS (M3MEPHUTEIIBHOTO TPUO0Pa);

- TPOBOAWTH  UCCIECNOBAHWE  3aBUCUMOCTEH  (DU3UYECKUX  BETUYHH C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHHH (3aBUCHUMOCTh MYTH OT BPEMEHU IpHU



PaBHOYCKOPEHHOM JIBIDKEHHH 0€3 HadaJbHOM CKOPOCTH, NEepHoAa KoJeOaHui
MaTE€MaTUYECKOr0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHsI CBETa
OT yrja MNaJeHWs M yria NpeIOMIEHUs OT Yyria MNaJeHHs): IUIaHUPOBATh
UCCIIEJOBAaHHUE, CAMOCTOSITEILHO COOMPATh YCTAHOBKY, (PMKCUPOBATh PE3YJIbTAThHI
NOJyYEHHOW 3aBUCUMOCTH (PM3MYECKUX BEJIMYMH B BHUJAE TaOJIUIl U TpauKOB,
JienaTh BBIBOJIBI IO PE3YJIBTATAM HCCIIEIOBAHUS;

- TIPOBOJIUTH KOCBEHHBIE M3MEpPEHUsS (PU3UUECKUX BEIUYHMH (CPEAHSISI CKOPOCTh U
YCKOPEHHUE Tejla IMpPU PAaBHOYCKOPEHHOM JBUKEHHM, YCKOPEHUE CBOOOJHOIO
NajcHus, KECTKOCTh  MPYXKUHBL, KOA(P(QUIMEHT TPEHUs  CKOJIbKEHUS,
MeXaHW4yeckas paboTra W  MOIIHOCTh, 4YacToTa UM Mepuoj  KosieOaHui
MaTE€MaTUYeCKOro M MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHJla coOuparouien
JUH3bI,  PAJAMOAKTUBHBIM  (OH):  IIAHUpPOBaTh  U3MEPEHHs,  COOHMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBINOJIHATD U3MEPEHMS, CIEAYsI PEIII0KEHHON
WHCTPYKIMHM, BBIYMCIATH 3HAYCHHE BEJIWYMHBI M aHAJIM3UPOBATH IOJYyYEHHBIE
PE3YIBTATHI C YUETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHNN;

- coOnrofaTh MNpaBWIa TEXHUKA O€30MaCHOCTH NpHU padore ¢ 1abopaTOpHBIM
o0opy1I0BaHUEM;

- pa3nuuyaTh OCHOBHBIE TPU3HAKM U3YYEHHBIX (U3UYECKUX  MOjeNeil:
MaTepuajgbHas TOuKa, aDCOITIOTHO TBEPJOE TEJIO, TOUCYHBIH UCTOYHUK CBETA, Jyd,
TOHKas JIMH34, JITaHETapHAasi MOJIEb aTOMa, HyKJIOHHAs! MOJIeJIb aTOMHOTIO $J1pa;

- XapaKTepu30BaTh MPUHIUIBI ACHCTBUS M3YyYEHHBIX NPHOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOM HAa MX ONUCaHUA (B TOM YHCIE: CIUIOMETP, NAaTYUKU
NIOJIOXKEHUS, PACCTOSIHUSI M YCKOPEHHMsI, pPAKeTa, 3XOJIOT, OYKH, IEPHUCKOIL,
¢doroanmapar, ONTUYECKUE CBETOBOJbI, CIIEKTPOCKOM, JO3UMETp, Kamepa
Bunbcona), ucmoib3ys 3HaHUS O CBOMCTBaX (PU3MUECKUX SBICHUU U
HEe00X0auMble (PU3NUECKUE 3aKOHOMEPHOCTH;

- HCHOJIb30BaTh CXEMbl M CXEMATHYHBIE DPHUCYHKHM HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOLECCOB MpPH
peuieHnn y4yeOHO--TIPaKTUYECKUX 3aJlay, ONTUYECKHE CXEMbI Jisi TMOCTPOEHUs
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparoIIeH JINH3E,

- NPUBOJUTH MPUMEPHl (HAXOAUTh MHPOPMALUIO O MPUMEPaxX) MPAKTHUYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU JUIsl OOecredeHus
0e30macHOCTH TIPU OOpaIlleHWH C MPUOOpaMH W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS U COOJNIOACHUS HOPM SKOJOTUYECKOrOo TOBEACHHUS B
OKPYKAIOIIEH CPELE;

- OCYLIECTBJIATH MOMCK HH(pOpMaIK (Qunmdeckoro coaepxanus B HHTepHere,
CaMOCTOSITENNbHO (OPMYIUPYs TMOUCKOBBIN 3alpoc, HAXOIUTh MyTH OINpPEAeTICHUS
JIOCTOBEPHOCTH TOJIYyY€HHON HMH(OpMAIMM HAa OCHOBE HMMEIOIIMXCS 3HAHUM U
JIOTIOJIHUTEIbHBIX HCTOUHUKOB;



- HCIIOJI30BaTh MpPU BBINOJHEHUM YYEOHBIX 3aJaHUI HAay4HO--TIOMYJISPHYIO
auTepaTypy (pU3MUecKoro coaep)kaHus, CIpaBOYHBIE MaTepualbl, PECYPChl CETH
WuTepHer, BnaxeTs npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHuUs
uH(OpMAaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;

- CO3/1aBaThb COOCTBEHHBIE IHCbMEHHBIE W YCTHBIE COOOIEHHS HAa OCHOBE
uHGOpPMaIIMU U3 HECKOJIBKUX MUCTOYHUKOB (PHU3UUECKOTO COJMEpKaHus, MyOIMIHO
NPEACTABIATh PE3YNbTATHl MPOEKTHOM WM HUCCIENI0BATEIbCKON JIESTEIbHOCTH,
IIPU 3TOM I'PaMOTHO HMCIOJIb30BAaTh U3YYEHHbBIA NOHATUMHBIN anmnapaT U3y4acMoro
paznena (U3MKM M CONPOBOXKAATH BBICTYIUIGHUE TMpe3eHTAIMel ¢ y4EToM
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KUIIACC
KoaunvecTBo yacoB DJIEKTPOHHBbIE
Ne HauMeHoBaHMe pa3/ieioB U (ungposbie)
Konrpoabusie IIpakTuyeckue
n/n TeM MPOrpaMMblI Bcero o0pa3oBaTesbHbIE
padoThbI padoThI
pecypchbl
Paszgea 1. ®usuka u e€ posb B IO3HAHUM OKPYKAOLIEr0 MUPa
bu6mmoreka IJOK
1.1 o - 2 0 0
VISHIEA 7 HAYIG O TPHPOAC https://m.edso0.ru/7f416194
bu6mmoreka IJOK
1.2 o 2
VISHHCCITHE BETHHHY 0 0 https://m.edso0.ru/7f416194
13 EcrecTBeHHOHAay4YHBIN METOA 5 0 1 bubmuoteka [JOK
' MIO3HAHUSI https://m.edsoo.ru/7f416194
Hroro no pazaeny 6
Pazgea 2. IlepBoHayajibHbIe CBEICHUA O CTPOCHUM BELIECTBA
bu6mmoreka IJOK
2.1 C 1 0 0
TPOCHHE Betectsa https://m.edso0.ru/7f416194
59 JIBH>KeHHE ¥ B3aMMO/ICHCTBHE 1 0 1 bu6amoreka I{OK
' YJaCTHII BEIIECTBA https://m.edso0.ru/7f416194
53 ArperaTHble COCTOSIHHS 3 1 0 bubmuotexa [JOK
' BeIllECTBA https://m.edsoo.ru/7f416194
Hroro no pazaeny S)



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

Pa3nen 3. /IBuskeHHe U B3aUMOAeCTBHE TeJl

3.1 MexaHnyecKoe NBUKECHUE 3 bubmorexa [IOK
' A https://m.edsoo.ru/7f416194
3.2 Hueprud, macca, IIOTHOCTh 4 bubmotexa [IOK
' DI, ’ https://m.edsoo.ru/7f416194
bubmoreka [JOK
. .B 14
3.3 Cruna. Bret cut https://m.edsoo.ru/7f416194
Wroro no pazneny 21

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTENH M ra30B

Hasnenue. [lepenaya napieHus

4.1 TBEPABIMH TEIaMU, KUIKOCTIMH 3 bubmorexa OK
' P > AA https://m.edsoo0.ru/7f416194
U razamu
4.2 JlaBjieHrE XUAKOCTH 5 bubmorexa [IOK
' A https://m.edsoo.ru/7f416194
bu6mmoreka IJOK
4.3 A 6
TMOC(EpHOE AaiICHHe https://m.edsoo.ru/7f416194
JlericTBUE )XUIKOCTH U Ta3a HA butmoreka [JOK
4.4 . 7
MOTPY>KEHHOE B HUX TEIJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 5. Pabora u MOIIHOCTH. JHEPIUst
bubmoreka IIOK
A P
> 860Ta M MOIIHOCTE 3 https://m.edsoo.ru/7f416194
5.2 IIpocThie MEXaHU3MBI 5 but6moreka [JOK



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

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

5.3

MexaHnnueckast SJHEprus

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO
[TPOITPAMME

4 1 0
12
3
68 4 11

bu6mmoreka IJOK
https://m.edsoo.ru/7f416194



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

8 KVIACC

KoJsmuyecTrBo yacos JJIeKTPOHHBIE
Ne HauMeHoBaHMe pa3/ieioB U (undpossbie)
KonTpoabnbie IIpakTuyeckue
n/n TeM MPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3pnea 1. TensioBble siBJIeHUS
11 CtpoeHue u CBOMCTBa 7 0 0 butmoreka [JOK
' BEIIIECTBA https://m.edsoo.ru/7f4181ce
bubmoreka IIOK
1.2 T 21 1 5
CIVTOBBIE TIPORECEH https://m.edsoo.ru/7f4181ce
Wroro no pazneny 28
Paznen 2. DiekTpruyeckue 1 MATHUTHBIE SIBJICHUSI
» ?C?;IeKTquec:Hz 3:1p51m,1. , . ) BiGmiorexa LIOK
: SDKCHHBIC TEJIa U UX
P . 7 https://m.edsoo.ru/7f4181ce
B3aMMO/ICHCTBUE
99 [ToCTOAHHBIN 3JIEKTPUYECKUMN 20 1 5 but6moreka [JOK
' TOK https://m.edsoo.ru/7f4181ce
bubmoteka IIOK
2.3 M 6 0 2
ATHITTHRIC ABICHIE https://m.edsoo.ru/7f4181ce
bubmoreka IIOK
2.4 4 1
MSKTPOMATHITHAS WY 0 https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37



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

PeszepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB IIO
I[TPOI'PAMME

68

15




9 KJIACC

KoanyecTBo 4acon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U (undpossbie)
KonTpoabnbie IIpakTuyeckue
n/n TeM MPOrPaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
Pa3znen 1. Mexanuueckue siBJIeHUSA
11 MexaHn4yeckoe JIBUKEHUE U 10 0 1 butmoreka [JOK
' CIIOCOOBI €r0 OIMUCAHUS https://m.edsoo.ru/7f41a4a6
bubmoreka IIOK
1.2 B i 20 1 3
SAHMOACHETBHE T https://m.edsoo.ru/7f41a4a6
bubmoreka [IOK
1.3 10 0 3
SAKOHbI COXPAHEHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Pa3nen 2. Mexanuuyeckue KojieO0aHusi M BOJHbI
bu6mmoreka IJOK
2.1 M 0 7 0 2
CXATHITECIHE ROJCOAI https://m.edsoo.ru/7f41a4a6
bu6 OK
2.2 MexaHnuecKkue BOJIHBI. 3BYK 8 1 1 nomotexa [

Hroro no paszneny

15

Paznen 3. DiieKTpOMArHUMTHOE 1MOJIE€ M JJIEKTPOMATHUTHBIE BOJIHbI

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

3.1

DJIEKTPOMarHuTHOE MOJie U
AJEKTPOMArHUTHBIEC BOJIHBI

6 0

bu6mmoreka IJOK
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

Hroro no pazneny 6

Pa3nen 4. CBeToBbIC ABJICHUSA

41 3aKOHBI paCOpPOCTPAHECHHUS 5 bubnuotexa [JOK
cBeTa https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI U ONITUYECKUE TTPUOOPHI 6 bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6
43 Paznmoxenne 6enoro ceera B 3 bu6amoreka I{OK
CTICKTP https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Paznen S. KBantoBble siBJIeHMSI
51 Hcnyckanue v moriomeHue 4 butmoreka [JOK
CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CrpoeHue aTOMHOTO siipa 6 bubmiorexa LOK
https://m.edsoo.ru/7f41a4a6
5.3 SAnepHble peakuuu 7 bubnmorexa LIOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Paspnen 6. [loBropuTe/IbHO-0000 A0 MOYJIb

[ToBTOpenue u 0600IeHNE
6.1 coziepkaHus Kypca Qpu3uku 3a 7 9
—9 xnacc

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

Hroro no pazneny

OBILIEE KOJIMYECTBO YACOB IIO
[TPOI'PAMME

102

21



HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
No KosuuecTBo yacos Jlara JJIeKTpPOHHBbIE HU(PPOBbIE
Tema ypoka Kontpoabusie IIpakTHyeckue oOpa3oBarejibHbIEC
n/n Bcero U3y4YEeHUA
padoThI padoThI pecypchl
dusznka — HayKa 0O
1  npupone. SABneHus 1 0 0
MIPUPOJIbI
2  Ousndeckue SABICHUS 1 0 0
3 OU3NYECKHE BETUYUHBI 1 0 0
U UX U3MEPECHUE
JlabopatopHas pabota
4  «OmnpeneneHue 1EeHbBI 1 0 1
JeIeHHs prubopar
MeTobl HAay4HOTO
5 no3Hanus. Onucanue 1 0 0 bu6mmoreka [JOK
(U3HYECKUX SBJICHUH C https://m.edsoo.ru/ff09f72a
MIOMOILBIO MOJIEJIEN
6 CBsi3b PU3UKH C 1 0 0
JIPYTUMU HayKaMu
7 g:i?:;me BettectTsa. 1 0 0 bubmoreka [JOK
’ https://m.edsoo.ru/ff09fe0a
JTIOKa3bIBAIOIIINE



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

AUCKPCTHOC CTPOCHUC
BCIICCTBA

10

11

I{BI/I)KCHI/IC HJaCTHIL
BCIICCTBA

ArperaTHbI€ COCTOSIHUSA
BEILECTBA

Paznmuuaust B
MOJIEKYJISIPHOM
CTPOCHHUU BEILIECTB.
Ypok-uccnenopanue
«OTIBITHI IO
HaOII0ICHHIO
TETUIOBOTO PACIIUPEHUS
BCIIICCTB»

KoHntposnbHas paborta
no pazaenam: «dusnka
U €€ poJib B IO3HAHUU
OKPY’KAIOLIET0 MUPay,
«IlepBoHavanbHbIE
CBEJICHUS O CTPOCHUU
BELIECTBA»

bubmmoreka [JOK
https://m.edsoo.ru/ff0a013e

bu6morexa IJOK
https://m.edsoo.ru/ff0a0378

12

MexaHnndyeckoe
JIBUKCHHUE.
PaBHOMepHOE 1

bu6morexka IJOK
https://m.edsoo.ru/ff0a05c6



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6

HEPABHOMEPHOE
JIBIDKEHUE

13

14

15

Cxopoctb. Enunauiis
CKOpPOCTH

Pacuer mytn u Bpemenu
JBHKECHUS

Nuepums. Macca —
Mepa UHEPTHOCTH Tell

bubmmoreka [JOK
https://m.edsoo.ru/ff0a079c
bu6moreka IIOK
https://m.edsoo.ru/ff0a0ae4
bubmoteka IIOK
https://m.edsoo.ru/ff0a0c10

16

IImoTHOCTH BemiecTna.
Pacuer macchel u
o0BbeEMa Tejia 1o €ro
IIOTHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0fee

17

JlabopatopHas pabota
«Onpenenenue
IUIOTHOCTHU TBEPAOTO
TeIay

18

19

Pemenue 3amgad mo teme
«IInoTHOCTH BeliecTBa)

Cuna kak
XapaKTepUCTUKA
B3aUMOCHCTBUS TEI.
Cuna ynpyroctu. 3aKoH
I'yka

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al23c

20

JlaGoparopHas pabota



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

«3yueHue
3aBHCUMOCTH
paCTSKECHUS
(medopmariun)
MPY>KUHBI OT
PUJIOKEHHOU CHIIBI»

SIBIIeHUE TATOTEHUS.

21
Cuna TsoKecT
CBs3b MEXy CUIION
99 TZ)K:C];I;ICH Z[a;:coﬁ bu6mmoreka IJOK
Tea. Tena.
https://m.edsoo.ru/ff0al778
Pemenne 3amad mo treme
«Cwnia TaxecTn)
Cuia TsHKeCcTH Ha
23 fglir;jeggzzemx' bubmmoteka IIOK
https://m.edsoo.ru/ff0a1502
XapaKTePUCTUKU
IUIaHET
24 N3mepenue cui. bubmmnoreka [{IOK
JluHamomeTp https://m.edsoo.ru/ff0al8cc
bu6moreka IJOK
25 B .H
e Tera. HEBeCoMocTh https://m.edsoo.ru/ff0al778
C
JTOFCHHE ABYX CILI, bu6mmoreka [{JOK
26  HampaBJIEHHBIX IO

OJHOM IPSMOH.

https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

PaBHOpelicTBYIOIIAs
CHUII

27

Penrtenue 3amad mo teme
«PaBHOAEHCTBYIOIIAS
CUID»

28

29

Cuna TpeHus u e€
BUbI. TpeHue B
MIPUPOJIE U TEXHUKE

Jlabopartopnas pabota
«3yuenne
3aBUCUMOCTH CHJIBI
TPEHUS CKOJIBKEHHSI OT
CHWJIBI IaBJICHUS U
Xapakrepa
CONPUKACAIOLIUXCS
ITOBEPXHOCTEN»

bu6moreka IIOK
https://m.edsoo.ru/ff0alb9c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3amau Ha
onpeeIeHue
PaBHOAEHCTBYIOIICH
CHIIBI

31

Pemenue 3amayu o
Temam: «Bec Tenay,
«I'papuueckoe
M300pakeHHne CUI»,
«Cunply,

bu6mmoreka [{JOK
https://m.edsoo.ru/ff0alde0



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

«PaBHOAEHCTBYIOIIAS
CHII»

32

33

34

KonTtpoarnas paboTa
10 TeMaM:
«MexaHn4ecKkoe
NBHKEHHEY, «Macca,
IUIOTHOCTHY, «Bec
tenay, «I'paduueckoe
M300paKeHHUE CHID,
«Cunb»

JaBnenue. CriocoObl
YMEHBIIICHUS U
YBEJIMYEHUSI TaBJICHUS
Pacuer naBnenus
TBEPJIOTO TeJa

bu6mmoreka IJOK
https://m.edsoo.ru/ff0a20a6

bub6mmoreka [JOK
https://m.edsoo.ru/ff0a2376

35

JlaBnenue rasa.
3aBUCHUMOCTD JIaBJICHUS
raza otT o0béma,
TeMnepaTypbl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a25b0

36

[lepenaua naBieHus
TBEPABIMU TEJIAMHU,
JKUJIKOCTSIMHU U Ta3aMH.
3akon ITackans

bu6moreka IJOK
https://m.edsoo.ru/ff0a2718

37

Pemntenne 3amau mo reme
«JlaBneHue B )KUJIKOCTH

bu6mmoreka IJOK
https://m.edsoo.ru/ff0a2826



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

1 rase. 3akoH ITackas»

38 Cooobmaromuecs bu6mmoreka IJOK
COCY/IbI https://m.edsoo.ru/ff0a2970
39 T'mapaBnuueckuit mpecc bubmorexa LOK
https://m.edsoo.ru/ff0a3136
MaHoMeTpBHI.
40  IlopmHeBoi
YKUIKOCTHBIM HAacocC
o | mocbeps Saman Busmiorexa LIOK
https://m.edsoo.ru/ff0a2b5a
CYIIIECTBOBAHMS
4o ii;gzziﬁze Bu6morexa LIOK
https://m.edsoo.ru/ff0a2b5a
JaBJICHUC
N3mepenne
43 aTMocdepHOro bubmmoreka [JOK
nasiieHus1. OTbIT https://m.edsoo.ru/ff0a2da8
Toppuueu
3aBUCHUMOCTD
42 aTMocdepHoro bubmmoreka [JOK
JIABJIEHUS OT BBICOTHI https://m.edsoo.ru/ff0a2fc4
HaJ[ YpOBHEM MOPS
45 bapomerp-anepons. bubmmoreka [{JOK

ATtmocdepHoe

https://m.edsoo.ru/ff0a2fc4



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

JaBJICHUC HaA
Pa3JINIHBIX BBICOTAX

46

Pemenwue 3amay mo Teme
«ATtmocdepHoe
TaBJICHUC)

47

JlericTBUE )KUJIKOCTHU U
rasza Ha IOTpy>KeHHOE B
HUX TEJIO. ApXHUMEI0Ba
CHJIa

bubmmoreka [JOK
https://m.edsoo.ru/ff0a3276

48

Jlabopartopnas pabota
«Onpenenenune
BBITAJIKUBAIOIICH CUIIBL,
JIEUCTBYIOIIIEH Ha TEJIO,
MOTPYKEHHOE B
KUJKOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a33fc

49

50

JlabopaTopHas pabota
10 TEME
«HccnenoBanue
3aBHCUMOCTH Beca Teja
B BOJIE OT 00bEMa
IIOI'PY’KEHHOM B
KUJKOCTb YaCTH TEJIa»

I1aBanue ten

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3514

bu6mmoreka [{JOK
https://m.edsoo.ru/ff0a3a96

o1

Jlabopatopnas pabota



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

«Omnpenenenue
YCJIOBHM TIJIAaBAHUSA
TEID

52

53

54

Pewmenne 3amay no
temaM: «[InaBanue
CyJOB.
Bo3znyxonnaBanuey,
«/laBnenue TBEpabIX
TeJI, )KUAKOCTEH U
razoB»
KoHntposnbHas paborta
mo Teme «JlaBneHue
TBEPABIX TE,
JKUJIKOCTEHN U Ta30B»

Mexannueckas paboTa

bubmmoreka [JOK
https://m.edsoo.ru/ff0a3654

bubmoteka [IOK
https://m.edsoo.ru/ff0a3f82

55

MomHocTh. Ennnauiisl
MOIIHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

56

Ypok-uccneaoBaHue
«Pacuét momHoCTH,
pa3BUBAEMOM IIpU
MOBbEME I10 JICCTHULIC)

S7

[IpocTeie MEXaHU3MBI.
Poruar. PaBHOBeCHE cun
Ha pblyare



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

58

59

60

61

62

63

Pbryaru B TexHUKE,
OBITY U TIpUPO/IE.
JlabopaTopHas pabota
«HccnenoBanue
YCJIIOBUH PAaBHOBECUS
phIuara

Pemenne 3amay no reme
«YCIOBUS PaBHOBECUS
pbraara»

Koaddumment
MOJIE3HOTO JICUCTBUS
MEXaHHU3Ma.
Jlabopartopnas pabota
«3mepenue KII/]
HAKJIOHHOU IUIOCKOCTH

Pemenue 3amau mo reme
«PaboTta, MOIITHOCTB,
KIII»

Mexannueckas
sHeprus. Kunetnueckas
U TIOTCHIIMAJILHAS
SHEPTUSA

3aKOH COXpaHEHUS
MEXaHUYECKON IHEPTUU

0.5

0.5

bu6moreka IIOK
https://m.edsoo.ru/ff0a478e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a48a6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48

bu6moreka IJOK
https://m.edsoo.ru/ff0a4252

bu6morexa IJOK
https://m.edsoo.ru/ff0a4360

64

Pemenue 3agau mo reme



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

«JHeprus. 3aKOH
COXpPaHEHUS YIHEPTUM

65

KontponbHas paborta
no teme «Pabora u
MOIIIHOCTb. DHEPTHs»

66

Pe3epBHBII ypOK.
PaboTa ¢ TekcTamu no
Teme «MexaHndeckoe
JBUKCHUEY

bubmmoreka [JOK
https://m.edsoo.ru/ff0a4ee6

67

Pe3epBHBII ypOK.
Pabota ¢ TekcTamu o
TeMe «JlaBiaeHue
TBEPIBIX TEJI,
JKUIKOCTEHN U Ta30B»

bubmoteka IIOK
https://m.edsoo.ru/ff0a4ffe

68

Pe3epBHbII ypOK.
PaboTta ¢ TekcTamu 1o
teme «Pabora.
MoutHOCTh. DHEPTHUs»

OBILEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68

11



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

8 KVIACC

N KosmuyecTrBo yacos n JJIeKTPOHHbIe HU(POBLIE
° aTa
Tema ypoka Konrpoabubsie IIpakTHueckune o0pa3oBaTesibHbIE
n/m Bcero U3ydeHust
padoThI padoThI pecypchl
OCHOBHBIE TTOJIOKEHUS
MOJICKYJISIPHO-
YPIPHO” Bu6morexa IJOK
1  KuHETHYeCKOM Teopuu 1 0 0

https://m.edsoo.ru/ff0a5256

N UX OIIBITHBIC
MOATBCPIKACHUA

Macca u pazmep
aTOMOB U MOJIEKYJI
Monaenu TBEpIOTO,
JKUJIKOTO U bu6morexa IJOK
ra3000pa3HoOro https://m.edsoo.ru/ff0a540e
COCTOSIHUM BEIIECTBA

OOBbsicHEHHE CBOMCTB
TBEPJIOTO, KUJIKOTO U
razoo0pa3Horo

4 | COCTOSHUH BelleCTBa 1 0 0
Ha OCHOBE IOJIOKECHUMN
MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUU

Kpucrannuueckue u bubmotexa [JOK
aMopQHBIC Tea https://m.edsoo.ru/ff0a5800



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800

CMauyuBaHue 1

g | KAMWLIAPHOCTH. bubmmnorexa [JOK
[ToBepxHOCTHOE https://m.edsoo.ru/ff0a5530
HaTSDKCHUE

7 TerioBoe pacmupeHue bubmmoreka [{OK
U COKaTHe https://m.edsoo.ru/ff0a5a26
Temneparypa. CB43b

8 TEeMIIEpaTyphl CO
CKOPOCTBIO TETIJIOBOTO
JIBYDKCHUS YACTHI]

BryTpeHHsIs SHEprusi.
9 CHchzm Hslvfelffﬂlxm brommorexa OK
B https://m.edsoo.ru/ff0a5c60
BHYTPEHHEW YHEPTUU
10  Bwuasl Teronepenaun Bubmorera OK
https://m.edsoo.ru/ff0a6412
VYpok-koHpepeHuus
«IIpakTrueckoe
HCIIOIL30BaHUC
11  TemnoBBIX CBOMCTB bubmmorexa [IOK
https://m.edsoo.ru/ff0a65c0
BEIIIECTB U MaTepHUajioB
B IETISIX
sHEProcOepeIKCHU
KoandecTBO TEIIOTHI. BuGmorexa LIOK
12 | VnenpHas

TEIUIOEMKOCTD

https://m.edsoo.ru/ff0a6976



https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976

13

YpaBHEHHE TEIIJIOBOTO
Oamadca. TemtoooOMeHn
U TETUIOBOE PAaBHOBECHUE

bu6moreka IIOK
https://m.edsoo.ru/ff0a7088

14

15

16

17

18

JlaGoparopHas paboTa
«HccnenoBanue
SIBJICHHSI TETUIOOOMEHA
IPY CMEIIMBAHUHT
XOJIOJHOM U TOpAYEH
BOJBD»

Pacuet xonndecTBa
TEIUIOTHI,
HEOOXOAUMOTO JJId
HarpeBaHus Teja u
BBIJICJISIEMOT0 UM TIPH
OXJIQKJICHU U

JlaGoparopHas paboTa
«Omnpenenenue
YIEIbHOU
TEIUIOEMKOCTH
BEILIECTBAY

DHeprus TOIJIMBA.

VY nenbHas TeninoTa
CrOpaHust

[ 1aBieune u
OTBEp/ICBaHUE

bu6moreka IIOK
https://m.edsoo.ru/ff0a6a98

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a6bb0

bu6mmoreka IJOK
https://m.edsoo.ru/ff0a7b5a

bu6moreka IJOK
https://m.edsoo.ru/ff0a71d2



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

KPUCTALTNYECKHUX Tell.
VY nenpHas TEIIIOTA
[JTABJICHUS

19

JlaGoparopHas paboTa
«Omnpenenenue
YAEIBbHOU TEIJIOTHI
TJIABJICHUS JIb/1a

bubmmoreka [JOK
https://m.edsoo.ru/ff0a72fe

20

[Tapoo6pa3oBanue u
KOH/ICHCALIUS.
Hcnapenune

bubmoteka IIOK
https://m.edsoo.ru/ff0a740c

21

22

23

Kunenwue. Y nenpHas
TEeIIoTa
napooOpa3oBaHus U
KOH/ICHCALIUH.
3aBUCUMOCTh
TEeMITepaTyphbl KUTICHUS
oT aTMoc(hepHOTO
JABIICHUS

BrnaxHocTts Bo3myxa.
JlaGoparopHas paboTa
«Omnpenenenue
OTHOCHUTEIIbHOM
BJIYKHOCTHU BO3IyXa»

Pemenue 3agau Ha
pacyer KOJru4ecTBa

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

bu6moreka IJOK
https://m.edsoo.ru/ff0a7628



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

24

25

26

27

28

TEIJIOThI
napooOpazoBaHusi,
KOHJICHCAITNH,
OTHOCHUTEIIbHOMN
BIIQYKHOCTH BO3/IyXa

[TpunHLIMIIBI paOGOTHI
TEIUIOBBIX JIBUTATEIICH.
[TapoBas TypOuHa.
JIBurarenn
BHYTPEHHETO CrOpaHUs

KIIJI TeruioBoro
nBurareias. TenaoBbie
JIBUTATEJIN U 3allUTa
OKPY KaIOIIEH CPeIbl
3aKOH COXpAaHEHUS U
MPEBpPANICHUS YHEPTUU
B TETUJIOBBIX MTPOIECCAX

Pemienue 3amau 1o
TeMe « TenoBbie
saBiaeuus. U3menenue
arperaTHbIX COCTOSIHAMN
BEIIICCTBAY
KoHnTtposnbHas padota
1o Teme «TenaoBbie
siBjieHusA. U3MeHenue

bubmoteka IIOK
https://m.edsoo.ru/ff0a7c7c

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae



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

arperaTHbIX COCTOSIHUH
BCIICCTBa»

29

DnekTpuzanus Ten. JBa
poja IEKTPUICCKUX
3apsa0B

30

Ypok-uccnenoBanue
«OneKTpuszanus Tel
VHIYKUHEN U IIpU
COIIPUKOCHOBEHU

31

32

BzanmopeiicTBue
3apsiKEHHBIX TEl.
3akoH Kynona

DIJIEKTPUYECKOE TOJIE.
HanpsxkeHHOCTB
AIIEKTPUYECKOTO TIOJIA.
[TpuHIMIT
CYNEPIO3ULIUN
AIEKTPUYECKUX TIOJIEN

bu6moreka [JOK
https://m.edsoo.ru/ff0a87e4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenun
ANEKTPUUYECKUX
3apsi/iOB.
DneMeHTapHbIA 3apsi.
Crpoenue atoma

34

[TIpoBogHUKY 1
JTUDJICKTPUKHU. 3aKOH

bu6mmoreka IJOK
https://m.edsoo.ru/ff0a8ef6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6

COXpaHCHUA
QJICKTPUYICCKOTI'O 3apsaa

35

Pemmenwne 3ama4 Ha
IPUMEHEHUE CBOWCTB
AIIEKTPUIECCKIX
3apsioB

bubmmoreka [JOK
https://m.edsoo.ru/ff0a90cc

36

DJIEKTPUYECKUI TOK,
YCIIOBUSA €T0
CYIIECTBOBaHMUS.
HcTounuku
AIEKTPUYECKOTO TOKA

bubmoteka IIOK
https://m.edsoo.ru/ff0a95a4

37

38

39

40

41

JlericTBus
AJIEKTPUYECKOTO TOKA

DJIEKTPUYECKHI TOK B
METaJIIaX, )KUAKOCTAX
U razax

DJIEKTpUYECKAS LETb U
€€ COCTaBHbIC YaCTH

Ypok-ucciaemnoBaHue
«JleicTBUE
AIEKTPUUYECKOTO TIOJIA.
COopka >JeKTpuYeCcKOon
eI

Cuna Toka.

0.5

bu6mmoreka IJOK
https://m.edsoo.ru/ff0a96b2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a9838

bu6moreka IJOK



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838

JlaGoparopHas paboTa
«3mepenue u
PETYITMPOBAHNUE CHJITBI
TOKa»

https://m.edsoo.ru/ff0a8bd6

42

43

44

DIIEKTPUYECKOE
HaIpsHKEHHE.
BonbsT™eTp.
JlaGoparopHas paboTa
«3mepenue u
peryJnpoBaHUE
HaIpPSKCHUS»

ConpoTtuBieHue
IIPOBOJHUKA. Y IEJIbHOE
COIPOTHUBJICHUE
BEILECTBA

Pacuer 3amau Ha
3aBUCHMOCTbH
AIEKTPUYECKOTO
COTIPOTHUBJICHUS
MIPOBOJIHUKA OT €I0
JUTAHBI, TIJI0IAIH
MIOTICPEYHOTO CCUCHHSI
U MaTepuaia.
JlaGoparopHas paboTa
«3aBHCHUMOCTD

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a9e14

bubmoteka IIOK
https://m.edsoo.ru/ff0aa738

bub6mmoreka [JOK
https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

45

46

3JIEKTPUYECKOTO
CONPOTHUBJICHUS
IIPOBOJIHUKA OT €0
JUITMHBI, TUIOLIAIH
NONEPEYHOr0 CEUECHHUS
U MaTepuana»

3aBHCUMOCTE CHIIBI
TOKa OT HAMPSDOKCHUS.
3axoH OMa g1
yJacTKa Ienu

JlaGoparopHas paboTa
«HccnenoBanne
3aBUCUMOCTH CHUTBI
TOKa, UAYIIEro Yepe3
pe3ucTop, ot
COTPOTHUBJICHUS
pesucropa u
HaIPsHKCHUS Ha
pe3ucTope»

bubmoteka IIOK
https://m.edsoo.ru/ff0aa44a

bu6morexa IJOK
https://m.edsoo.ru/ff0aa04e

47

ITocnenoBaTenbHOC U
napaieabHOe
COEIUHEHHUS
MIPOBOJHUKOB

48

JlabopaTtopHas pabora
«IIpoBepka mpaBuna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aaa58



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58

CJIIOKCHUA HaHpH}KeHI/Iﬁ
IIPpH IOCJICAOBATCIIbBHOM
COCAMHCHHNH JIBYX
PE3UCTOPOB»

49

50

o1

52

53

JlaGoparopHas paboTa
«IIpoBepka nmpasuia
JUISL CUJIBI TOKA TIPU
napayuieTbHOM
COCTUHEHUH
PE3UCTOPOBY

Pemenne 3amaq Ha
MIPUMEHEHHUE 3aKOHA
Oma 111 pa3InaHOro
COCIUHCHHUS
MIPOBOJIHUKOB

PaboTa 1 MOITHOCTh
AIEKTPUYECKOTO TOKA.
3akoH Jxoynsa-Jlenna
JlaGoparopHas paboTa
«Omnpenenenue padboOThI
¥ MOIIIHOCTH
AIIEKTPUUECKOTO TOKA»
DJIEKTPUUECKHE TIETTH U
noTpeduTeNu
DJIEKTPUYECKON

bu6moreka IIOK
https://m.edsoo.ru/ff0aadle

bu6mmoreka IJOK
https://m.edsoo.ru/ff0aaf8a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab124

bu6moreka IJOK
https://m.edsoo.ru/ff0ab3e0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

SHEPI'UH B OBITY.
KopoTtkoe 3ambikanue

54

55

Pemenue 3amau nmo
TemMe «DJIEKTPUUECKUE
3apsiabl. 3apsiKECHHbBIC
Teja U ux
B3aUMOICHCTBHUS.
ITocTostHHBIN
AIEKTPUYECKUN TOK

KoHTtposnbHas padota
110 TEME
«DNEKTpUYECKUE
3apsabl. 3apsKEHHbBIC
TeJla U UX
B3aUMO/ICCTBUSI.
ITocTositHHBIN
BJIEKTPUYECKUN TOK)

bu6moreka IIOK
https://m.edsoo.ru/ff0abd2c

bubmoteka IIOK
https://m.edsoo.ru/ff0abea8

56

S7

58

ITocTossHHBIE MATHUTEI,
WX B3auMMO/JICHCTBHE
Ypok-uccnenoBanue
«3ydyenue noseu
MMOCTOSIHHBIX
MarHuTOBY

MarauTtHO€E mojie.
MarauTtHOE moJjie

bu6morexka IJOK
https://m.edsoo.ru/ff0ac3d0

bu6moreka IJOK
https://m.edsoo.ru/ff0acOba



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

3eMIJIH U €ro 3HaueHue
JUIS )KU3HU Ha 3eMiie

59

OnbIT Ipcrena.
MarsauTHoOE 1noJjie
AJIEKTPUYECKOTO TOKA
MarsauTHoe noJje
KaTyIIKH C TOKOM

bu6moreka IIOK
https://m.edsoo.ru/ff0acld?2

60

61

[IpumeHnenue
AIEKTPOMArHUTOB B
TEXHUKE.
JlaGoparopHas paboTa
«M3yuenue nencrBus
MarHUTHOTO MOJIS Ha
IIPOBOJHUK C TOKOM

DJIEKTPOIBUTATEIb
MOCTOSTHHOT'O TOKA.
Hcnonb3oBaHue
BJIEKTPOJBUTATEIIEH B
TEXHUYECKUX
YCTPOMCTBAxX U Ha
TPAHCIIOPTE.
JlaGoparopHas paboTa
«KoHcTpynpoBanue u
u3ydyeHue padoThl
AIEKTPOABUTATEIISD)

0.5

0.5

bu6mmoreka IJOK
https://m.edsoo.ru/ff0ac74a

bu6morexa IJOK
https://m.edsoo.ru/ff0ac86¢



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

62

63

OnbiTel Dapajes.
3akoH
AIEKTPOMArHUTHOU
uHayKuuu. [Ipasuio
Jlenna
DnexTporeneparop.
Crioco0sI moryueHus
AIEKTPUIECKON
DHEPTHUH.
DNEeKTPOCTAHIIMU Ha
BO300OHOBJISIEMBIX
MCTOYHHUKAX SHEPTUU

64

65

66

67

Pemenne 3amad mo
TeMe «DNEKTPUUECKUE
Y MAarHUTHBIC SBJICHUS»

KoHnTtposnbHas padota
1o TeMe «MarauTHbeIe U
AJIEKTPOMArHUTHBIC
SIBIICHUS)

PesepBHBI ypOK.
Pabora ¢ TekcTamu 110
Teme «TenaoBbie
SIBIICHUS)

Pe3epBHBIN yPOK.
Pabora ¢ TekcTamu 110

bu6morexa IJOK
https://m.edsoo.ru/ff0accbe

bu6morexka IJOK
https://m.edsoo.ru/ff0acdc6



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

TeMme «IlloCTOSIHHEBINI
AIEKTPUYECKUN TOK

Pe3epBHBIN ypoOK.
PaboTa ¢ TekcTamu 1o

1

08 TeMe «MaruuTHsle 0
SIBJICHUSD)

OBIIEE KOJIMYECTBO 68 15

YACOB II1O I[TPOI'PAMME




9 KJIACC

Ne

T
i eMa ypoka

KoanuyecTBO 4acoB

Bcero

Kontpoabnbie IIpakTuueckue

padoThI

padoThI

Jlara
U3Yy4YeHUs

DJIeKTPOHHbBIE IIU(PPOBLIE
o0pa3oBaTeJibHbIE

pecypcsl

MexaHn4ueckoe
1  nBuwxeHwue.
MarepuanbHas TOuKa

Cucrema otcuera.
OTHOCHUTEIBHOCTD
MEXaHHUYECKOTro
JIBHKCHHUS

PaBHomepHoe
3  TpsSMOJIMHEHHOE
IBUKECHUE

HepaBromepHoe

MPSIMOJIMHEWUHOE

neuxeHue. CpenHss u

MIHOBEHHAsI CKOPOCTh

[IpssmonuHeiiHOe

5  paBHOYCKOpPEHHOE
JIBUKEHUE. Y CKOPEHUE

bubmoreka IIOK
https://m.edsoo.ru/ff0ad474

bu6mmoreka IJOK
https://m.edsoo.ru/ff0ad19a

bu6mmoreka IJOK
https://m.edsoo.ru/ff0ad8d4

CxopocTb
MPSAMOJIMHEWHOT O



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

PaBHOYCKOPEHHOTO
nswxenus. ['papuk
CKOpPOCTH

JlaGoparopHas pabota
«Omnpenenenue
YCKOpEHHUS Teja npu
PaBHOYCKOPEHHOM
JBIOKEHUH 110
HaAKJIOHHOM MJIOCKOCTH

CBo0OoHOE MTajeHue
Teix. OnbeITel [ anuies

bu6mmoreka IJOK
https://m.edsoo.ru/ff0adb18

10

PaBHOMepHOE
JBKEHUE T10
OKpyxHOCTH. [Tepron u
4acToTa 0OpalIeHusl.
JIuneliHas u yriaoBas
CKOpPOCTH

LlenTpocTpeMurenbHoOe
YCKOpPEHHE

butmoreka [JOK
https://m.edsoo.ru/ff0ael176

11

OTHOCHTEIBHOCTD
newxkenusa. 1CO.
[TepBb1it 3aKkOH
Herotona

but6moreka [JOK
https://m.edsoo.ru/ff0ae612

12

Bropoii 3axkon
Herorona.

but6moreka [JOK
https://m.edsoo.ru/ff0ae72a



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a

PaBHOpelicTBYIOIIAs
cuia

Tperuit 3aKoH

bu6mmoreka IJOK

13 | Hetoroua, https://m.edsoo.ru/ff0ae982
Cyriepro3uis Cui
Pemienue 3amaq Ha
14 anMcHeHH§3aKOHOB Bubmnorexa [OK
https://m.edsoo.ru/ffO0aeb6c
Hrrotona
15 Cuna ynpyroctu. 3akoH bubmuoteka [JOK
['yka https://m.edsoo.ru/ff0aeca2
16 Pemienue 3amad mo Teme
«Cuna ynpyroctm»
JlabopaTopHas padboTa
17 <d)n§ine;iHHep bubmorexa LOK
https://m.edsoo.ru/ff0aee28
YKECTKOCTH MPY>KUHBD)
bu6mmoreka [JOK
18 Cuna Tperns https://m.edsoo.ru/ff0af738
19 Pemenue 3amay mo teme bubmoreka IIOK
«Cwua TpeHHs» https://m.edsoo.ru/ff0afa26
JlaGoparopHas pabota
«Onpenenenue bubmoreka [JOK
20
KO3 PHIIMEHTA TPCHUS https://m.edsoo.ru/ff0af8be
CKOJTBKEHHUSI
21 Pemenue 3amad 1o Teme bu6mmoreka IJOK



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

«3akons! HploTOHA.
Cuna ynpyroctu. Cuna
TPEHHS»

https://m.edsoo.ru/ffO0afb8e

22

Cuna TSXKECTH U 3aKOH
BCEMHUPHOTO TATOTCHHSI.
Y ckopenue cBOOOHOTO
MaJIeHUs

bubmoreka [JOK
https://m.edsoo.ru/ff0af044

23

24

25

VY ckopenue cBOOOTHOTO
MaJCHUS HA APYTUX
I1aHeTax. JIBrxeHune
TEJI BOKPYT
rPaBUTALIMOHHOTO
neHTpa. ['amakTuku.

Pemrenue 3amau no teme
«Cuna TSKECTH U 3aKOH
BCEMHPHOTO
TSATOTCHUS

[TepBast kocMuyeckas
ckopocTh. HeBecoMocTh
Y NIEPETPY3KH

bubmoreka IIOK
https://m.edsoo.ru/ff0af5f8

bu6mmoreka IJOK
https://m.edsoo.ru/ff0af33c

26

PaBHoBecHe
MaTepHUaIbHON TOYKH.
AOGCOII0THO TBEPI0E
Teno. PaBHoBecue
TBEPAOTO TEJIA C

bubmoreka IIOK
https://m.edsoo.ru/ff0afe36



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

3aKPEIUIEHHOU OChIO
BpAILICHUSA

27

28

29

30

31

32

MowmenT cuiibl. LieHTp
TSKECTH

Pemenne 3amay no reme
«MowmeHnt cunsl. LlenTp
TSKECTU»

Pemenue 3amau mo reme
«MexaHn4ueckoe
IIBHOKCHHE.
BzaumopericTBue Tem»

KoHntposnbHas paborta
10 TeMe
«MexaHnueckoe
JIBIDKCHHE.
BzaumoperictBue Tem»

Nmnynec Tena.
Nmnynbee cuitbl. 3aKOH
COXpaHEHUS UMITYJIbCA.
Yupyroe u Heynpyroe
B3aNMOJECHUCTBUE
Pemenue 3agau mo reme
«3aKOH COXpaHEHHUS
HUMITYJIbCa»

bubmoreka [JOK
https://m.edsoo.ru/ff0b02b4

bubmmoreka IIOK
https://m.edsoo.ru/ff0b0408

bu6mmoreka IJOK
https://m.edsoo.ru/ff0b06ec

bu6mmoreka IJOK
https://m.edsoo.ru/ff0b07fa

butmoreka [JOK
https://m.edsoo.ru/ff0b096¢



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

33

Ypoxk-koHbpepeHus
«PeakTHBHOE NBUKEHUE
B IPUPOJIE U TEXHUKEN»

34

Mexanuueckas pabora
U MOIIHOCTh

bubmoreka [JOK
https://m.edsoo.ru/ff0b0a84

35

36

PaGota cuinl TsDKECTH,
CHJIBI YIIPYTOCTH U
CHJIBI TPCHHS

JlabopartopHas pabota
«Omnpenenenue padoOThI
CWJIBI TPEHHUSI TIPU
PaBHOMEPHOM
JIBWKEHUU TeJa Mo
TOPU30HTAITBLHOU
MTOBEPXHOCTI

bu6mmoreka IJOK
https://m.edsoo.ru/ff0b0db8

37

CBsi3b DHEPIUM U
paboTHI.
IloTennunanpHas
DHEPTHUS

38

Kunernueckas sneprus.
Teopema o
KUHETUYECKOU IHEPTUU

bubmoreka IIOK
https://m.edsoo.ru/ff0b0c32

39

3aKOH COXpaHEHUS
SHEPIUU B MEXAHUKE



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32

JlaGoparopHas pabota

40  «3yuenue 3akoHa bubmorexa LIOK
https://m.edsoo.ru/ffOb12fe
COXpaHEHUS YHEPTU
KonebarenasHOC
41  JgBWXEHHE H €TO Bubmorexa [IOK
https://m.edsoo.ru/ff0b1858
XapaKTEPUCTHKHU
3aTyxaroime
49 KoJIcOaHUs. bu6mmoreka IJOK
BrIHYXICHHBIC https://m.edsoo.ru/ff0b20f0
koncOanus. Pe3onanc
Pemenue 3amau Ha
OIIpeICIICHUE
43 xaII))aII([TepI/ICTI/IK bubmorexa LIOK
https://m.edsoo.ru/ff0b197a
K0JIEOATEIILHOTO
JBUOKCHUS.
44 MaremaTu4ecKui u
MPY>KUHHBIN MasTHUKU
Jlaboparopnas pabota
«Onpenenenue
45 3aBUCUMOCTH U YaCTOTBI butmoreka [JOK
MaTeMaTHIECKOTO https://m.edsoo.ru/ff0b197a
MasITHHKA OT JIJTUHBI
HHUTH
46 JlabopatopHas pabota bubmuotexa [JOK

«Onpenenenue

https://m.edsoo.ru/ffOblaec



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

3aBHCHMOCTH YacCTOTHI U
nepuoja KojaeoaHuim
MPY>KUHHOTO MasSTHHKA
OT MaccChl TEJIa»

47

[IpeBparieHre SHEPTHU
MIPU MEXaHUYECKUX
KOJIEOAHUSIX

48

MexaHn4yeckue BOJIHBI.
CaoiicTBa
MEXaHUYECKUX BOJIH.
[IponosnbHbIE N
MOTNIEPEYHBIE BOJIHBI

bubmmoreka IIOK
https://m.edsoo.ru/ff0b21fe

49

3Byk. Pacnpoctpanenue
BOJIH.

50

o1

52

3ByK. XapaKTEPUCTUKHU
3ByKa.

I'poMKOCTB 3ByKa 1
BBICOTA TOHA.
AKyCTHYECKHI
pE30HaHC

3ByK. OTpaxeHue 3ByKa

53

VYpok-koHbepeH s
«YIIbTPa3ByK U
nH(}pa3ByK B IPUPOAE U

bubmoreka IIOK
https://m.edsoo.ru/ff0b23ca



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

TCXHUKEC»

54

Pemenue 3amau no reme
«3aKOHBI COXPaHCHMUSI.
MexaHudeckue
KOJIcOaHUSI U BOJIHBI»

bubmoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbhas pabota
10 TEME «3aKOHBI
COXpaHCHHS.
MexaHudeckue
KOJIEOAHUS ¥ BOJIHBI»

56

3JI€KTpOMal"HI/ITHOG
I10JIC.
3JI€KTpOMal"HI/ITHI>Ie
BOJIHbI

bu6mmoreka IJOK
https://m.edsoo.ru/ff0b2abe

57

58

CBoilicTBa
3JIEKTPOMArHUTHBIX
BOJIH
VYpok-koHpepeHIus
«[Ikana
3JIEKTPOMArHUTHBIX
BoJIH. Mcnonp30Banue
3JIEKTPOMArHUTHBIX
BOJIH JIJIS1 COTOBOM
CBSI3H»

bubmoreka IIOK
https://m.edsoo.ru/ff0b2fe6

59

Ypok-uccneaoBaHue

bu6mmoreka IJOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

«3yyeHue CBOMCTB
3JIEKTPOMArHUTHBIX
BOJIH C ITOMOIIIBIO

MOOUIIBHOTO TeIePOoHa

https://m.edsoo.ru/ff0b2c6¢c

60

61

62

63

64

Pemenue 3aJa4 Ha

OIIPCACIICHNC YaCTOThI U

JUTAHBI
3JIEKTPOMArHUTHOM
BOJIHBI

DIJIEKTPOMArHUTHAS
MpUPOJA CBETA.
CxopocThb cBerta.
BonHoBbIE cBOMCTBA
CBETa

HUctounuku cera.
[IpssmonuHeiiHOe
pacnpoCTpaHEHUe
cBeTa. 3aTMEHUS
Connua u Jlynsl

3aKOH OTpaKeHUs
cBeTa. 3epkaia.
Pemenune 3amau Ha
MIPUMEHEHUE 3aKOHA
OTPAKEHUS CBETA

[Ipenomiienue caera.

bu6mmoreka IJOK
https://m.edsoo.ru/ffOb31d0

bu6mmoreka IJOK
https://m.edsoo.ru/ff0b3658

but6moreka [JOK
https://m.edsoo.ru/ff0b38c4

bubmoreka IIOK



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

3aKoH IMPCIIOMIICHUA
CBCTa

https://m.edsoo.ru/ff0b3aea

65

66

67

ITonmHOE BHYTpEHHEE
OTpak€HHE CBETA.
Hcnonp3oBanue
MOJTHOT'O BHYTPEHHETO
OTPaXEHHUS B
ONTHYECKHUX
CBETOBOJIaX

Jlabopartopnas pabota
«HccnenoBanne
3aBUCUMOCTH yIJia
MpEIOMIICHUS
CBETOBOIO JIy4ya OT yTJia
MaJICHUS Ha TPaHULIE
«BO3YX-CTEKIJIOM
VYpok-koHpepeHIus
«Hcnionp3oBanue
MOJIHOTO BHYTPEHHETO
OTpaXE€HUS: CBETOBO/IHI,
OIITHKOBOJIOKOHHAS
CBSI3b»

bu6mmoreka IJOK
https://m.edsoo.ru/ff0b3c5¢c

68

69

JInazel. Onrrnueckas
CHJIA JIMH3BI

IToctpoenue

butmoreka [JOK
https://m.edsoo.ru/ff0b3f2c

bubmoreka IIOK



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c

U300paKeHU B TUH3AX

https://m.edsoo.ru/ff0b444a

70

JlabopaTtopHas pabota
«Omnpenenenue
(OKYCHOTO pacCTOSTHHS
Y ONITUYIECKON CHUITBI
coOuparomen JTMH3b

bu6mmoreka IJOK
https://m.edsoo.ru/ff0b4206

71

Ypoxk-koHbpepeHus
«OrnTuyeckue
JIUH30BBIE TIPHUOOPHI»

bubmoreka IIOK
https://m.edsoo.ru/ff0cOa7e

72

73

74

75

I'ma3 xak onTuyeckas
cucrema. 3peHue
VYpok-koHpepeHus
«edextrl 3penns. Kak
COXPAHUTH 3PECHUEH

Paznoxenue 6emnoro
cBeTa B CEKTp. OMbITHI
Herorona. Crnoxenue
CIIEKTPaJIbHBIX 1IBETOB.
Jucnepcus ceera

Jlaboparopnas pabota
«OnbITHI 11O
Pa3JIOKEHUIO OEJIoTo
CBETa B CIICKTp U
BOCITPHUSITHIO IIBETA
MPEAMETOB MPHU UX

bubmoreka IIOK
https://m.edsoo.ru/ff0b4684

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cOf4c

bubmoreka IIOK
https://m.edsoo.ru/ff0cOe2a



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

HaOJI0IeHUH uepes
[[BETOBBIC (DUITBTPHI»

KontponbHas paborta

76
1o TeMe «OTTHKa»
O P
17 | e o, Butmioraca LIOK
P A https://m.edsoo.ru/ff0c12a8
aTroMma
[Tocrynarsr bopa.
78
Mopens atoma bopa
Ucnyckanue u
79 MOTJIOIICHUE CBETA bu6mmoreka IJOK
atomMoM. KBaHTEI. https://m.edsoo.ru/ff0c144c
JInHenyaTele CIIEKTPBI
50 zfﬁzg'l:fa:mzw Bu6morexa LOK
JI HHU
A https://m.edsoo.ru/ff0c1550
CIIEKTPOB MCITyCKaHUSI
81 PagnoakTuBHOCTD U €€ bu6mmoreka IJOK
BHJIBI https://m.edsoo.ru/ff0c1672
82 CTp;)e;IIHe aSOM:OFO bubnuoteka [JOK
sapa. Hyknonnas
Apa- By https://m.edsoo.ru/ff0c18ac
MOJIEITh
P
HIOAKTHBHDIC bu6mmoreka IJOK
83  mpeBparmieHUsI.

N3oTonbl

https://m.edsoo.ru/ff0claléd



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

84

Pemnrenne 3amad mo reme
«PanmoakTuBHEIE
MIPEBPALIEHUS

bu6mmoreka IJOK
https://m.edsoo.ru/ffOclb4a

85

86

87

88

89

90

91

[Tepuoa nmonypacnana
VYpok-koHpepeHIHs
«PagnoakTuBHBIC
U3JIYYCHUS B IPUPOJIE,
MEJUIINHE, TSXHUKE)
S nepHble peakunu.
3aKOHBI COXPAHEHUS
3apsiJI0BOrO U
MacCOBOTO YHCEII

DHeprus CBA3U
aTOMHBIX sep. CBsA3b
MaccChl U SHEPTUHU

Pemenue 3amau mo reme
«SlnepHble peakiuu.
DHeprus CBA3U
ATOMHBIX SJIEP»
Peakiinu cuHTe3a u
NETICHUS STep.
Hcrounuku sHepruu
CounHna u 3B€31

VYpok-koHpepeHIus

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c2126

bubmoreka IIOK
https://m.edsoo.ru/ff0c1c58

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cld7a

bubmoreka IIOK
https://m.edsoo.ru/ff0c1e88



https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

92

93

94

«SlmepHas sHEepreTuka.
JlericTBus
PaIMOAKTUBHBIX
W3JIy4YCHUN HA )KUBbIC
OPTraHU3MbI»

Pemenue 3amau nmo reme
«KBaHTOBBIC SIBJICHUS.
ATOMHBIE U IEPHBIE
SIBJICHUS

KoHntposnbHas paborta
o teme «KBaHTOBBIC
SIBJICHUS. ATOMHBIC U
SIICPHBIC SBICHUS

IToBTOpeHue,
0000I1IeHHE 110 TeEME
«B3anMopelicTBue TEm»

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c223e

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c245a

95

IToBTOpeHue,
000011IeHHE 10 TEME
«TenoBsie MpoIEeCcCh»

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

[ToBTOpEHUE,
000011IeHHE 10 TEME

bu6mmoreka IJOK

96
«KIIJ] TemmoBbIX https://m.edsoo.ru/ff0c2a22
JIBUTaTEICH»
[ToBTOpEHUE, bubmuotexa [JOK

97

0000111IeHHE IO TEME

https://m.edsoo.ru/ff0c2b30



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

«KIIJI
AIEKTPOYCTAaHOBOK)

98

[ToBTOpEHUE,
0000111eHHE IO TEME
«CBETOBEIE SIBJICHUS»

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c2c52

99

IloBTOpEHUE,
0000111eHHE IO TEME
«3aKOHBI COXpaHEHHUS B
MEXaHUKE

bubmoreka [JOK
https://m.edsoo.ru/ff0c2d6a

100

101

102

[ToBTOpEHUE,
0000111eHHE IO TEME
«Kosnebanus u BoIHBI»

IloBTOpEHME,
00001IIEHUE IO TEME
«CBETOBBIE ABJICHUS)

[ToBTOpEHUE,
0000111eHHE 110 TEME
«KBanTOBas U snepHaAs
busnka

OBLIEE KOJIMYECTBO
YACOB 11O I[TPOI'PAMME

102

21

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c2e82

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c3044



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

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

®dusuka, 7 knace/ [eppimkua .M., UBanos A.U., AKIMOHEpHOE OOIIIECTBO
«3narensctBO «IIpocBenienue»

®dusuka, 8 knacce/ [eppimkua .M., UBanos A.U., AKIIMOHEpPHOE OOIIIECTBO
«3narensctBo «lIpocBemienue»

®uzuka, 9 knacc/ [leppikun .M., I'ytauk E.M., IBanoB A.N., IlerpoBa

M.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocsemnienue

METOAUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA

1. PaGouas nporpamma;

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanusi. @uzuka. 7 — 9 Kiaccel
(aBToperl: A.B. Ilepsiukun, H.B. ®unonosuy, E.M. I'yTHHK);

3. Jlykammk B.1. COopHUK BOMIpOCOB U 3a/1a4 1o usuke. 7-9 ki — M.:
ITpocgemnienue, 2020. —192c;

4. Iepeimikun .M., UBanoB A.W. ®usuka. 7 kimacc. Y4eOHHK 11
ob1eoOpa3oBaTenbHBIX yupexaenuii . M.: IIpocsemenne. 2021

5. Mapon A.E., , Mapon E.A., [To3oiickuii C.B. COopHHK BOTIPOCOB U 3aj1a4 7
kiacc, M.: Jlpoda, 2022;

6. Kupuk JI.A. ®usuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSITEIBHBIE U

KOHTPOJIbHBIE PaboThl. —5-¢ n3manue,- M. UJIEKCA, 2021;



7. «KonTponpHO-u3MepuTenbubie Marepuanbl. Pusnka. 7 knacc/Coct. H.U.
3opuH. — 2-¢ u3., nepepad. — M.: BAKO, 2019;

8. Mapon A.E. ®usuka. 7 knacc: yaeoHo-MeToanueckoe nocoodue/ A.E.
Mapon.- M.: Jlpoda, 2021.- 123c.;

9. lleppimikun .M., iBanoB A.W. ®usuka. 8 kinacc. YueOHUK I
obmeoOpasoBarenbHbIX yupexaeHuii . M.: [Ipocsemenue, 2021;

10. Mapon A.E., , Mapon E.A., I1o3otickuii C.B. COOpHUK BOITPOCOB U 3a71a4
8 kimacc, M.: Jlpoda, 2022;

11. Kupuk JI.A. ®usuka — 8. Pa3HOypOBHEBBIE CAMOCTOATEIBHBIE U
KOHTpOJIbHBIE paboThl. —5-¢ u3nanue,- M. MJIEKCA, 2021;

12. «kKoHTposbHO-u3MepuTenbHbie MaTepuainbl. Pusuka. 8 kimacc/Coct. H.H.
3opuH. — 2-¢ u3j., nepepad. — M.: BAKO, 2019;

13. Mapon A.E. ®usuka. 8 knace: yueoHo-meToandeckoe nocooue/ A.E.
Mapon.- M.: Jlpoda, 2021.- 123c.;

14. Ilepeimkun M1.M., I'ytHuk E.M., UBanoB A.M. ®usuka. 9 knacc. YueOHUK
U1 001Ie00pa3zoBaTeNbHBIX yupexaeHuii . M.: [IpocBemenue. 2022;

15. Mapon A.E., , Mapon E.A., Tlo3otickuii C.B. COOpHUK BOITPOCOB | 337124
9 knacc, M.: Jlpoda, 2022;

16. Kupuk JI.A. ®usuka — 9. Pa3HOypOBHEBBIE CAMOCTOATENIBHBIE U
KOHTpOJIbHBIE paboThl. —5-¢ uznanue,- M. MJIEKCA, 2021;

17. «KonTponbHO-u3Mepurenbubie Mmatepuaisl. dusnka. 9 knace/Coct. H.U.

3opuH. — 2-¢ u3., nepepad. — M.: BAKO, 2019;



18. Mapon A.E. ®usuka. 9 knacc: yuedbHo-MeToanyeckoe nocodue/ A.E.
Maposn.- M.: Jlpoda, 2021.- 123c¢.;

19. llaxmaTtoBa B.B., llledep O.P. Inarnoctuyeckue padbotsi, M.: [Ipoda,
2019

20. KoHTposnbpHbIe B camocTosiTeNbHbIe padboThl o puzuke O.U. ['pomuena. —
M.: U3narenscTBO «OK3amen», 2019;

21. Tectsl o ¢puzuke O.U. I'pomuesa. — M.: U3narensctBo «OKk3amen», 2020;
22. ®usnka. 9 kimacc. TeMaTudeckue TECTOBBIC 3aaHUs JUISI IOATOTOBKU K
I'A. / aBT.- coct.: M.B. boitnenko, O.H. Mupomkuna. — Apocnasib: OO0

«Axanemus pazButus», 2019-2022

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. bubnuroteka — Bc€ mmo npeamery «dPusuka» — http://www.proshkolu.ru;

2. BugeoonsiTel Ha ypokax — http://fizika-class.narod.ru;

3. Enunast kosutekius mudpoBbix 00pa3oBaTelbHbIX pecypcos — http://school-
collection.edu.ru;

4. lHTepecHble MaTepHalbl K ypokaMm (DU3UKH 110 TeMaM; TECThI 110 TeMaM
HarJsIHBIe TocoOus k ypokam — http://class-fizika.narod.ru;

5. IludpoBbie 0Opa3oBaTeabHBIC pecypcehl — hitp://www.openclass.ru;

6. DnekTpoHHbIe yueOHUKHN 10 pusuke — http://www.fizika.ru;

7. bubnuoteka — Bcé mo npeamery «Pusuka» — http://www.proshkolu.ru;



8. BuneoonsiTer Ha ypokax — http:/fizika-class.narod.ru;

9. Ennnas kosuteknus nudpoBeIX 00pa3oBaTelbHBIX pecypcos — http://school-
collection.edu.ru;

10. MlaTEepecHBIEe MaTepraibl K ypokaM (U3UKH 110 TEMaM; TeCThI 10 TeMaM;
HarsiAHbIe TTocoOus Kk ypokam — http://class-fizika.narod.ru;

11. Hudpossie oOpa3oBatenbHbIe pecypcsl — http://www.openclass.ru;

12. Dnextponnble yaeOHuKH 1Mo pusuke — http://www.fizika.ru;

13. BuneoomnsiTel Ha ypokax — http://fizika-class.narod.ru;

14. Enqunas xoyutekius nugpoBbIX 00pa3oBaTebHBIX PECYPCOB —
http://school-collection.edu.ru;

15. NnTepecHple MaTepuaibl K ypokaM (GU3UKU IO TEMaM; TECTHI 110 TeMaM;
HarJsIIHbIe TocoOus k ypokam — http://class-fizika.narod.ru;

16. Lludpossie oOpazoBatenbHbIe pecypesl — http://www.openclass.ru;

17. DnextpoHnble yueOHuKH 1o usuke — http://www.fizika.ru;

18. Enqunas xoyutekius nugpoBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/;

19. ®enepanbHblil IEHTP HHGHOPMAITMOHHO-00pa30BaTEILHBIX PECYPCOB.
http://www.fcior.edu.ru/;

20. Unrepuet ypoxk. http://interneturok.ru/ru/school/physics/;

21.T'azera «1 ceHTaOps» MaTepualbl Mo PuU3MKe.
http://archive.lseptember.ru/fiz;

22. Aanmannn pusuueckux o0wekToB. http://physics.nad.ru/;



23. XKuBas pusuka: odyqaromias nporpamma. http://www.int-
edu.ru/soft/fiz.htm;

24. ®usuka.ru. http://www.fizika.ru/
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