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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (u3uKe Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TMOJIO)KEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTEIbHOW MNPOrpaMMbl, MPEACTaBICHHBIX B
®I'OC 00O, a Takxe ¢ yu€ToM (heaepanbHO pabodeil mporpaMMbl BOCIUTAHUS U
Konnenmuu npenogaBanus yaeOHoro npeameta « DU3ukay.

Copnepxkanue mnporpaMMmbl MO (GU3MKE HAmMpaBlieHO Ha (OpMHUpPOBAHUE
€CTECTBEHHO-HAYYHOM TPaMOTHOCTH OOYYaIOIIMUXCS U OPTaHU3alUI0 HU3yYCHUS
bu3MKKM Ha AESATENbHOCTHOM oOcHOBe. B mporpamme mno ¢usuke y4UTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpenmera B peanusauuu TpebdoBanuit ®I'OC OO0
TUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ylibTaTaM 00y4eHHUs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX IMPEIMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMma no ¢usmMKe ycTaHaBIMBaET paclpe/esieHne yaeOHOro MaTepuana
1o rojgaM oOydeHus (1o Kjiaccam), mpeajiaraeT MPUMEPHYIO MOCIIEI0BATEIbHOCTD
U3yYEHUS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS NPEIMETHOTO COJCP)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yJaroIuXCsl.

[TporpamMma 1o ¢usuke paszpaboTaHa C LEJIbI0 OKa3aHUS METOAMYECKOM
MIOMOIIH YYUTEJIO B CO3/IaHUU paboueii mporpaMmbl 0 y4eOHOMY MPEIMETY.

®du3urKa SIBISIETCS CUCTEMOOOPA3YIOIINM JIJIsl ECTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIBKY (DU3MUECKHE 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEH, aCTpOHOMUEH U (hr3ndecKoit reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAyYHYI0 KapTUHY MHpa, MPEJOCTaBIsIET Haubosee sSCHbIC
00pa3ipl MPUMEHEHHUS] HAYYHOTO METOJa TO3HAHMs, TO €CTh CIoco0a MoTydeHus
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIero
o0pa3oBaHMsI COCTOUT B (POPMHUPOBAHUU ECTECTBEHHO-HAYYHOW TI'PaMOTHOCTH H
MHTEpeca K HayKe y 00y4Jaronmxcs.

Wzydyenne ¢usnkun ©Ha 0a30BOM ypOBHE TMpeArojaraeT OBJIaJCHUE
CIICYIOIMMH KOMITIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH E€CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSCHSATH SIBJICHMUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH Hay9HOTO MCCIICOBAHNUS;

e UHTEPIPETHPOBaTH  JAaHHBIE W  HCIOJB30BaTh  HAy4YHBIC
JI0Ka3aTeNbCTBA JUIS MTOJTyYCHUS BEIBOJIOB.

[lenn wusyueHus (U3MKM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
omnpenenensl B KoHuenuuu mnpenojaBaHus ydyeOHoro mnpenmera «dusuka» B
oOpa3oBarenbHbIX oOpranuzanusax Poccuiickoit ®enepanuu, pearu3yronux
OCHOBHBIE 0011€00pa30BaTeNbHbIE MPOTPAMMBI, YTBEPKAEHHONW PEIIeHUEM



Komnernn Munucrepcersa npocsemienus Poccuiickoir @enepannu (IpoTOKOJI OT 3
nekadps 2019 r. Ne [1K-4BH).
Heian nusyyeHus PU3UKHU:

npuoOpeTeHne HWHTepeca W CTPEeMIICHUS OOYyYaromMXCsi K HaydYHOMY
U3YYCHUIO TIPUPOJIBI, PA3BUTHE WX HWHTCIUICKTYadbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUN 0 HAYIHOM METOJIe TIO3HAHUS U (POpMHUpOBaHUE
UCCJIEIOBATENECKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;
dbopMupoOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa H3yuyeHHUs! OCHOB
CTPOCHHMSI MaTepHH U (YHTaMEHTATBHBIX 3aKOHOB (DU3HKHU;
dbopMUpOBaHUE TPEICTABICHUA O PO (DU3WKHU IS PAa3BUTHS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TPEICTAaBIECHUA O  BO3MOXHBIX  cdepax  Oynymiei
npo¢eCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOATOTOBKA K
JanbHEeeMy 00y4eHHUIO B 3TOM HalpaBJICHUU.

JlocTikeHne STHX Ielied mporpaMMbl MO (PU3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4a4:

npuoOpeTeHNEe 3HAaHWUM O JUCKPETHOM CTPOCHHHM  BEIIECTBAa, O
MEXaHUYECKUX, TEIUIOBBIX, AJEKTPUUYECKUX, MArHUTHBIX M KBAaHTOBBIX
SIBJICHUSIX;

NpUOOpETEHNE YMEHUN OMHUCHIBAaTh U OOBACHITH (PU3NUYECKUE SBICHUS C
WCITOJIb30BAHUEM TTOTYICHHBIX 3HAHHA;

OCBOCHHME METOJOB PCIICHHWsS] TMPOCTEHINNX PpacyETHBIX 3a7a4 ¢
UCITIOJIb30BAaHUEM buznIecKux MOJICIICH, TBOPYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMCHUI HAOMIOAATh MPUPOIHBIC SIBJICHUS M BBITOIHATH OIIBITHI,
JabopaTtopHble  pabOThl M DKCIEPUMEHTAJIbHBIC  HUCCIEAOBAHUS  C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TTPHUOOPOB;

OCBOCHHE MPUEMOB PaboThl ¢ uHPoOpMalmend (HU3NIECKOTO COJIep KaHMUS,
BKJTFOYAsi HH(POPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSX (DU3UKHU, aHATU3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O chepaMu NpodheCCUOHAIBHON JeSATeIbHOCTU, CBI3aHHBIMU
C (GU3MKON, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIDKCHUSIX (DU3UIECKOMN HAYKH.

Ha usyuenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeZleN0), B 8
kiacce — 68 yacoB (2 gaca B Hegenmo), B 9 kitacce — 102 vaca (3 vaca B HeJeIO).



[Ipennaraemselii B mporpaMMe mo (Gpusuke mnepedeHpb J1abopaTOpHBIX padoT U
OIBITOB HOCUT PEKOMEH/IATENIbHBIN XapaKTep, YUUTENb JIelaeT BEIOOp MPOBEICHUS
7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHAMBUAYAIbHBIX OCOOEHHOCTEH
o0yJaromuxcs, CIUCKa SKCIEPUMEHTANBHBIX 3aJlaHul, MpejJiaraeMblX B paMKax
OCHOBHOTI'O F'OCY/IapCTBEHHOTI'0 3K3aMEHa M0 (pU3UKE.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHMHU OKPYKAKOIEr0 MUPA.

@usnka — Hayka o mnpupoze. SABneHust npuponbl. Ouznueckue SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbl. W3mepenue ¢uznueckux BeauuunH. DuU3MUEcKue
npuoopsl. [lorpenHocts n3mepenuil. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢usuka u Jpyrue ecTEeCTBEHHbIE HAayKd M3Yy4alOT MPUPOY.
EcTecTBeHHO-HAy4YHBIM METOJ TMO3HAHUS: HAOJIOJEHUE, MOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT O MPOBEPKE TMIIOTE3, OOBICHEHNE
HaOmogaemMoro siBieHus. Onucanue Pu3NYeCcKUX SBJICHUN ¢ TOMOILIBIO MOJEIEH.

Hemoncmpauuu.

1. MexaHuueckue, TEIUIOBbIE, JJIEKTPUUYECKHWE, MAarHUTHBIC, CBETOBbIC

SIBJICHUS.
2. ®duznueckue nMpuOOPHI U MpoIeaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.
Jlabopamopnvie pabomul u onvimaol.
1. OmpeneneHue NEHbI IeEHUs IKaJIbl U3MEPUTEILHOTO TIprbopa.
2. M3mepenue paccTosTHUM.
3. Msmepenue o0bEMA )KUAKOCTH U TBEPOTO TEA.
4. OnpeneneHue pa3MepoB MabIX TEN.
5. M3Mepenue Ttemrieparypbl IMpPHU IIOMOIIUA >KUIAKOCTHOTO TEPMOMETpA U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccnenoBaHus MO NMPOBEPKE TMIOTE3BI: NAIBHOCTH IOJETA
HIapyKa, MyIEeHHOr0 TOPU30HTAIBHO, TEM OOJbIIe, YeM OOJIbLIE BHICOTA
ITyCKa.

Pa3znen 2. [lepBoHayajibHbIE CBeIeHHsI 0 CTPOEHHH BelllecTBA.

CrpoeHne BemiecTBa: aTrOMbl M MOJIEKYJBI, HMX pa3Mmepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmkenne wyactur BemiecTBa. C(CBA3b CKOPOCTH JBWXKEHUS 4YaCTHL[ C
TeMriepatypoil. bpoyHoBckoe aBwxkenue, mnuddysus. B3zaumoneiicTBue yacTuil
BEIIECTBA: IIPUTSHKEHNUE U OTTAIKUBAHHUE.

ArperaTHbple COCTOSIHHSI BEUIECTBA: CTPOEHUE Ta30B, KUAKOCTEW M TBEPABIX
(kpucTalIMyeckux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHHMSIX M MX aTOMHO-MOJIEKYJISIpHBIM CTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGnrogeHnue 6poyHOBCKOTO JBHXKECHMUS.



2. HabGmonenue nuddyszun.
3. HabGmonenue ~ sBneHuid,  OOBACHSIONIMXCS  NPUTSHKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOJOM pSJOB (C  HCIOJIb30BAHUEM

dboTtorpaduii).
2. OnbIThI 10 HAOJIOIEHUIO TETNIOBOTO PACIIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSKEHHUS.
Paznen 3. /IBu:keHHe U B3aMMOIeliCTBHE TeJl.
Mexanudeckoe JBMKEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JIBHXKCHHE.
Cxopoctb. CpellHsIsi CKOPOCTh NP HEPABHOMEPHOM IBWKEHUHU. Pacuér myTu u
BPEMEHU JIBUKECHUS.
SlBnenue wuHepuuu. 3aKOH WHEpPLUU. B3auMonelcTBHE Ten Kak MPUYHAHA
U3MEHEHUS] CKOpPOCTM JBWXKEHUs Ted. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InotHoCTe BemecTBa. CBsI3p IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IHMHHIIC
o0bEMa BellecTBa.
Cwita Kak XapakTepUCTHKa B3auMOAEHCTBHS Tesl. Chila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOUIBI0 AUHAMOMETpA. SIBIIEHHWE TATOTEHHS U CUJIA
TskecTd. CHila TSDKECTH Ha IpyTHX IuiaHerax. Bec tema. HeBecomocts. Crioxkenue
CWJI, HAaIIpaBJICHHBIX 110 OJHOM mpsMoi. PaBHozelcTByromas cwi. Cuna TpeHus.
TpeHne CKOJIbXKEHUs U TPEHUE MOKOs. TpeHUe B MPUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHne MexaHMUeCKOro ABMKEHUS Tea.
2. N3mepeHune CKOpOCTH NPSMOJIMHENHOTO JBUKCHUA.
3. HaOntonenue siBneHus: HHEPLMH.
4. HaOmroneHue n3MeHeHUs! CKOPOCTU ITPU B3aUMOJEHCTBUU TE.
5. CpaBHEHHE MacCC MO B3aUMOJICHCTBHIO TEIL.
6. CnoxxeHue CuJj, HalpaBJIEHHBIX 10 OJHOU MPSAMO.
Jlabopamopuvie pabomul u onvimaol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBHXKEHMSI (LIapHKa B YKHJIKOCTH,
MOJIEJIN AJEKTPUUECKOTO aBTOMOOMIIS U TaK Jajiee).

2. Ompenenenrie CpeHEN CKOPOCTH CKOJNBXKEHHS OpycKa WM IIapuKa I0
HAKJIOHHOM TTIOCKOCTH.
Omnpenenenne MWIOTHOCTH TBEPIOTO TENA.

4. OmnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsikeHus (AedopmMaliviu)
NPY>KUHBI OT MIPUIIOKEHHON CHUIIBI.

5. OmnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT
BECa TeJa U XapakTepa COIMPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, :KUIAKOCTEN U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBETWYCHUS NaBieHus. JlaBieHue rasa.
3aBUCHUMOCTh JIaBJICHUSI Ta3a OT oO0BEMa, Temreparyphl. llepemaya naBiieHHS
TBEPABIMU TEJNAMU, XUJKOCTSIMU M Tazamu. 3akoH Ilackans. ITneBmatuueckue
MalllUHbl. 3aBUCHUMOCTh JIABJICHHUS >KHAKOCTH OT TNIYOMHBI. ['MapocTaTuyeckuil
napagokc. Coobmuraromuecs cocyapl. [ mupaBIudyeckne MexaHU3MBbl.

Atmocdepa 3emnu u atMmochepHoe naBieHue. [IpUyuuMHBI CyIIECTBOBAaHUS
Bo3aymHON oOonouku 3emun. OnbiT Toppuuemmm. M3mepenue arMmocdepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EPHOIrO JaBJICHUS OT BBICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 17151 M3MepeHnss aTMOC(HEPHOTO TaBJICHHUS.

JlencTBre KUIKOCTH M ra3a Ha MOTPYKEHHOE B HUX TEJIO. BeITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnapanue ten. Bo3myxoruiaBanue.

Jlemoncmpayuu.
3aBUCHUMOCTH JABJICHUS ra3a OT TEMIIEPATYPHL.

Ilepenaya maBiieHUs )KUIKOCTHIO U Ta30M.
Coobmiaromyecst COCY/Ibl.

['mppaBnudeckuii mpecc.

[IposiBrieHHEe EUCTBUSA aTMOC(PEPHOTO AaBICHUS.

S L T o

3aBUCUMOCTbH BBITAIKMBAIOIIEH CUJIBI OT 00BhEMA MOTPYKEHHON YaCcTH Tella

Y IUIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUIIbI BECY BBITECHEHHOM KUAKOCTH.

8. YcIIOBUE IUIaBaHUS TN TIJIABAHWE WJIU TTOTPYKEHUE TEI B 3aBUCUMOCTH OT
COOTHONIEHHUSI TIJIOTHOCTEU TeJIa U KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJAE OT 00bEéMa NOrpyKEHHOH B
KUJKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJKUBAIOIIEW  CHJIBI, JICUCTBYIOUIEW Ha  TEJO,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUIIbL, IEMCTBYIOLIEH HA TEJIO

B JKMJIKOCTH, OT MAacCChl TeJa.

N

4. OnpITBI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh BBITAIKUBAIOLICH CHJIBI,
NEeUCTBYIOIIEH Ha TEJIO B KHUIKOCTH, OT 00bEMa MOTPYKEHHOHN B KHUIKOCTh
YaCTH TeJa ¥ OT TJIOTHOCTH KUJIKOCTH.

5. KoHcTpyupoBanue apeoMerpa WM KOHCTPYUPOBAHHE JIOJKU U
OIIpEelEIIEHUE €€ IPYy30IOABEMHOCTH.

Pa3znen 5. PaGora u MoHOCTH. JHepPrusi.

Mexanudeckast padbota. MouIHoOCTb.

[IpocTeie MexaHU3MBI: pbIyar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBumiio

paBHOBecus pbryara. [[pumenenue mpaBusia paBHOBECHS pbyara K 0J0Ky. «30JI0TOe



npasuiio» mexanuku. KIIJI nmpocTteix mexanusmoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHUKE.

Mexannueckass oHeprus. KuHernueckas W TNOTEHIMalbHAs DJHEPIUS.
[IpeBpalieHre 0THOrO BUAa MEXaHUYECKOW S3HEPTUU B APYTOi. 3aKOH COXPaHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue paboThl CUJIbI TPEHUS IPU PABHOMEPHOM JIBUKEHHUH TEJNA 1O

TOPU30HTAJIbHOU ITOBEPXHOCTH.

2. HccnenoBanue ycinoBuil paBHOBECUS pblyara.

3. M3zmepenue KIIJ[ HakMOHHON IUTIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPAHEHUs MEXAHUYECKON YHEPIUH.

8 KJIACC

Pa3nes 6. TenJioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHHUS MOJEKYJIIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BeliecTBa. Macca U pa3mepbl aTOMOB UM MOJIEKYJ. OMbBITHI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKOU TEOPUH.

Mopnenu TBEPAOTrO, JKHAKOTO M Ta3000pa3HOrO COCTOSIHMM BEIIEeCTBa.
Kpucramnmueckue u amopdueie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJIOKECHUN MOJIEKYJISIPHO--KUHETUYECKON TEOPHUH.
CmaunBaHNe U KalUWJUISIPHBIE sIBIICHUS. TemIoBoe paclIupeHue U CKaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHXKCHUS
yacTull. BHyTpeHHsisi sHeprusi. CnocoObl W3MEHEHUSI BHYTPEHHEW SHEpruu:
TeIIoTnepeiaya U coBepileHre padboTel. Bubl Temionepeaayu: TerionpoBOIHOCTD,
KOHBEKIIHS, U3ITyYCHHE.

KonudectBo TemnoThl. YenpHas TEMJIOEMKOCTh BellecTBa. Termioo0OMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro Oamanca. [lmaBnenwe wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEJbHAsA TEIUIOoTa IUJIABJICHUS.
[TapooOpazoBanue u koujeHcauus. Mcnapenue. Kumnenuwe. YaenpHas Termiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypbl KHUIEHUS OT aTMOC(HEpHOTro
JTaBJICHUS.

BrnaxHocTts BO3yXa.

DHeprus TOINIUBA. Y JeJIbHAs TEIUIOTAa CTOPaHHUS.

[Tpunruner pabotel TeroBbix asurateneit KIIJ[ TemmoBoro aBurarens.
TeruioBple IBATATENN U 3aIIUTA OKPYKAKOIIEN CPEJIBL.

3aKOH COXpAHEHUS U MPEBPAILCHUS SHEPTUH B TEIUIOBBIX MpOLIeCcCax.

Hemoncmpayuu.

1. Habnrogenue 6poyHOBCKOTO JBUXKECHHUS.



LA R
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HaGmonenune nuddysuu.

Hab6mroneHue siBJeHUI cMaunBaHUS ¥ KAITUJUIAPHBIX SBJICHUN.
HabmroieHue TenaoBoro pacuimpeHus Tel.

V3MeHeHre JaBlICHUs Ta3a MpU M3MEHEHUH 00bhEMa W HArpeBaHUM WU
OXJTAKICHHH.

[TpaBwita u3MepeHus TEMITepPaTypHhl.

Buae! Tennonepenayu.

OxnaxieHue mpu COBEPIICHUH PaOOTHI.

Harpesanue npu coBepiiieHnH pabOThl BHEITHUMU CUJIAMH.

. CpaBHEHHE TEIIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

. HaOmroneane xurenus.

. HaGmromenne mocTossHCTBa TeMITepaTyphl TIPH TIABJICHUH.
13.

Moienu TEIIOBBIX ABUTATEIEH.

Jlabopamopnwie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO JEHCTBUS CHUIT MOJIEKYIISIPHOTO MPUTSKEHUS.
OnbITHI 11O BBIPAIIMBAHKUIO KPUCTAJIOB MIOBAPEHHOW COJIM MIIM caxapa.
OnbITel 110 HAOMIOJCHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJJTIOHE MITIPHUIIA.

OMnbIThL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD JABJIEHUS BO3/yXa OT €ro
00BEMa M HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl TUHEWHONU 3aBUCUMOCTH JIJTMHBI CTOJOMKA KUIKOCTH
B TEPMOMETPUUYECKOUN TPyOKE OT TeMIEepaTyphl.

HaGmronenne wu3MeHeHUsT BHYTPEHHEH OHEPrHHM Tella B PeE3ysbTare
TEeIIonepeayr U padoThl BHEITHUX CHJI.

HccnenoBanue siBJICHUS TEIUIOOOMEHA MPU CMEITMBAHUM XOJIOAHOU U
ropsiue BOJIBI.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IIOJYYEHHOrO BOAOW  MpH
TEIMJI000MEHE C HArPEThIM METAITMYECKUM ITUITUHAPOM.

OnpeneneHue yaenbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne npouecca UCapeHusl.

OrnpeneneHne OTHOCUTEIBHOM BIaXKHOCTH BO3/1yXa.

OmnpeneneHue yaelbHONW TEIUIOTHI MIABICHUS JbJA.

Paznen 7. DinekTpuyeckue U MATHUTHBIE SIBJIEHUSI.

Onektpuzanus Ten. J[Ba poja 3JIEKTpUYECKHX 3apsioB. B3aumojnenicTBue
3apspKeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CWJIBI  B3aMMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIaMH ).

Onektpuueckoe mnojie. Hanmpsoxk€HHOCTh 3nekTpuyeckoro mnois. [IpunHimn
CYNEPHO3ULIUN IIEKTPUUECKUX TOJIeH (Ha KAYECTBEHHOM YpPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DIEMEHTapHBIA JICKTPUUECKUM 3apsl.
Ctpoenue aroma. IIpoBOAHUKHM H  AUAPJICKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsiaa.

DNEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUSI AJIEKTPUUYECKOTO TOKA.
N CcTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSI 3IEKTPUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIIEKTPUUECKHUI TOK B KUJKOCTIX M razax.

Onexktpuueckas menb. Cuina  Toka.  DJIEKTPUYECKOE  HaMpsHKEHHE.
ComnpoTuBiieHHE MPOBOJHUKA. Y AEIBbHOE COMPOTUBJICHUE BellecTBa. 3akoH Oma

115 yuactka nenu. [lociienoBarenbHoe 1 apaiieabHOE COEAUHEHUE MPOBOTHUKOB.

Pabora u MoOHIHOCTH »dJeKTpuUyYeckoro Toka. 3akoH Jlxoymns—Jlenna.
DIIEeKTPUYECKUE 1IETTH U TTOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMbIKAHUE.

[TocTosiHHBIE MarHUTHI. B3auMo1eHiCTBHE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noje. MarauTHoe moJie 3eMJIM M €ro 3HadeHue I KU3HH Ha 3emie. OmbIT
Opcrenaa. MaroHuTHOE M0JI€ AJIEKTPUYECKOTO ToKa. [[puMeHeHne 31eKTpOMarHuToB
B TeXHHUKE. JIeHCTBME MarHUTHOTO T0JIs1 HA POBOJAHUK C TOKOM. DJICKTPOIBUTaTEb
MMOCTOSHHOTO TOKAa. VICIonp30BaHWE BIEKTPOJABUTATENIEM B  TEXHUYECKHUX
YCTPOMCTBAxX U Ha TPAHCIIOPTE.

OnbiTel @apanes. SABiaeHUe JIEKTPOMArHUTHOM MHAYKUIMU. [IpaBuno Jlenna.
DIeKTpOoreHepaTop. CnocoOb1 MOJIyYECHUS BJICKTPUYECKOMN SHEPTUM.
DIIEKTPOCTAHIIMU Ha BO30OHOBIIIEMBIX HCTOYHHUKAX SHEPTHHU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pojia SIIEKTPUYECKUX 3aPSAI0B U B3aUMOJICHCTBUE 3apSy)KEHHBIX TEI.
Y CTpoRCTBO 1 AEUCTBUE IEKTPOCKOIIA.
DIJIEKTPOCTATUYECKAS UHAYKIIHS.
3aKOH COXpAaHEHUS JICKTPUUECKUX 3aPs/I0B.
[IpOBOJHUKH U OUAIICKTPUKH.
MoaenupoBanue CUIIOBBIX JIMHUHM JIEKTPUYECKOTO TTOJIS.
M cTOYHMKH TOCTOSSHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B KUJKOCTH.
. ['a30BbIM pazps.
. I3MepeHune cuibl ToKa aMIepMeTpOM.
. I3MepeHune 3JIeKTpUIECKOro HApsiKEHUSI BOJIbTMETPOM.
. Peocrar u Mmara3uH COpOTUBIICHUM.
. B3anmoiericTBre MoCTOSSHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH PA3JICIICHUS TTOJFOCOB MAarHMUTa.
. MoaenupoBaHHe€ MAarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OnbIT DpcTena.

MarnuTtHoe 1oJjie ToKa. JJIeKTPOMarHur.

JlelicTBHE MarHUTHOTO TOJISI HA POBOJIHUK C TOKOM.

DJIEKTPOJBUTATENb MTOCTOSHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON MHTYKITUH.

OmneiTel @apajes.

3aBUCHUMOCTh HANpaBJiICHUS HWHIAYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHUS.

DNeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimol.

1.

o v &~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnpITel MO HAONIOACHHUIO BJEKTPU3ALMHU TeI HWHIAYKUWEHW W MpuU
CONPUKOCHOBEHUH.

HUccnenoBanne NEUCTBUS JJEKTPUYECKOTO TMOJISI HA MPOBOAHUKU U
JIUDJIEKTPUKHU.

C6opka u poBepka pabOThI JIEKTPUUECKOM LIETTH OCTOSTHHOTO TOKA.
W3mepeHne n peryampoBaHnue CHIIBI TOKA.

N3mepeHne n peryampoBaHue HANPSKEHUS.

HccenenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO 4YEpe3 pPEe3UCTOp, OT
COIPOTHUBIICHUSA PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OneITsl, JNEMOHCTPHUPYIOLITE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJICHUS IPOBOAHUKA OT €ro JUIMHBI, IUIOLIAAU IIONEPEYHOTO
CEYEHUs U MaTepHaa.

[IpoBepka mnpaBuia CIOXKEHUS HANPSKECHUNM NPHU  IOCIEA0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBWiia UId CUJIbl TOKAa IPHU IAPAUICIBHOM COECIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  3JIEKTPUYECKOIO TOKA, BBIAEISAEMON Ha
pes3ucrope.

HccenenoBanue 3aBUCMMOCTH CWIBI TOKA, MAYIIETO 4epe3 JaMIIOUKy, OT
HaIpsHKECHUS Ha HE.

Onpenenenue KII/[ narpeBarensi.

HccenenoBanre MarHUTHOTO B3aUMOZEHCTBHS IIOCTOSIHHBIX MarHUTOB.
N3yyeHne MarHuTHOTO MOJII MOCTOSIHHBIX MArHUTOB MPU UX 00bEITMHEHUN
Y pa3JICJICHNH.

HccenenoBanne AEUCTBUS DIIEKTPUUYECKOTIO TOKA HA MArHUTHYIO CTPEJIKY.
OnbITel, JEMOHCTPUPYIOLIME 3aBUCHMOCTh CHJIBI  B3aMMOJEUCTBUS
KATYILIKHU C TOKOM M MarHuTa OT CHJIbI TOKA ¥ HAIIPABJICHUsI TOKA B KATYIIKE.
N3ydeHne nercTBAs MATHUTHOTO IOJI HA IPOBOJHUK C TOKOM.



19. KoHCTpyHpoBaHue U u3ydeHue paboThl JIEKTPOJBUTATEIS.
20. M3mepenne KIIJI anekTpoaBurateibHONM yCTaHOBKHU.
21. OnbITBI TIO  HUCCJENOBAHHUIO SBJICHHS AJIEKTPOMATHUTHOM WHIYKLUU:
UCCIICIOBAHUE W3MEHECHHMM 3HAYEHUs M HAIPaBJICHUS HWHIAYKLIHOHHOIO
TOKA.
9 KVIACC

Pa3nen 8. Mexannuyeckue siBJIeHH.
Mexannueckoe JBWKeHME. MarepuanbHas Touyka. Cuctema OTcyéra.
OTHOCUTENBHOCTh MEXAHUYECKOIO [BHXKEHUS. PaBHOMEpPHOE MNPSIMOJIIMHENHOE
nBukeHrne. HepaBHoMepHoe npsmosnuHeiHoe aBumxkeHue. CpeaHss 1 MTHOBEHHAS
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBHKECHUM.
VYckopenue. PaBHOyckopeHHOe mpsiMoiMHEHHOe aABmxkeHue. (CBoOomHOe
nagenue. OnsITel ['amues.
PaBHOMepHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon m yactora oOpalleHus.
JIunelHas u yriaoBasi CKOpoCTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHHUE.
ITepBeiit 3ak0H HeroToHa. Bropoit 3akoH Herorona. Tperuit 3akoH HerotoHa.
[IpyHIMD CYNIEPIIO3ULIUU CUIL.
Cuna ynpyrocrtu. 3akoH ['yka. Cuia TpeHHs: CHila TPEHUS CKOJIBKEHHUs, CHIIa
TPEHUs [OKOs, APYIUe BUJIBI TPEHUS.
Cuna TSKECTHU M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpEHUE CBOOOJHOIO
najgeHus. JIBwkenne ruianetr BOKpyr CoisHna. llepBas xkocMmuueckass CKOpPOCTb.
HesecoMocTh 1 meperpysku.
PaBHOBecue maTepuanbHON TOukH. AOCONMIOTHO TBEpHMOE Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPETUIEHHOM OChIO BpamieHust. MomMeHT cuiibl. LIeHTp TsxecTu.
Nmnynec Tena. M3menenne nmnyisbca. Mnynbe cuiibl. 3aKOH COXpPaHEHMS
UMITyJbca. PeakTuBHOE ABUKEHHUE.
Mexanuueckass pabota W MoIIHOCTh. PaboTa cunm TsKecTH, YHPYrocTH,
TpeHust. CBsi3b dHepruu u padotsl. [loTeHnnanbHas SHEprus Teja, NOJHATOro Haj
MTOBEPXHOCTHIO 3eMJM. [loTeHIManbHas dHEprus cKaTtou npykuHbl. Knnetnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHUS MEXaHWYECKOU
DHEPI'UH.
Hemoncmpayuu.
1. HalnroneHue MexaHMueCcKOro JBUKEHHUS Tela OTHOCHTENIbHO Pa3HBIX Tell
OTCYETA.

2. CpaBHEHHME NYyTEN U TPACKTOPUW JBHKEHHUS OJHOTO U TOTO KE TeJa
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.
N3mepeHne CKOpOCTH U yCKOPEHUS MPSAMOJIMHEUHOTO ABUKEHHUS.

4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.
HaGnronenue nBM>KEHMS Tella 0 OKPY>KHOCTH.



9.

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

HabmroieHue MexaHn4ecKuX sIBJICHUM, TPOUCXOAIINX B CUCTEME OTCUETA
«Tenexxkay» nmpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUH OTHOCUTEIIBHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTh YCKOPEHHSI T€Jda OT MaccChl Tejla U JEUCTBYIONIEH Ha HEro
CHJIBI.

Habiroienue paBeHcTBa CHII IPU B3aUMOJCHCTBUM TEI.

M3meHenue Beca Tena Ipu YCKOPEHHOM JIBUKEHHUH.

[lepenaya uMirynbca Ipu B3auMOJECHCTBUM TEIL.

[TpeoOpa3oBanus SHEPTUM MTPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJCHCTBUU.

CoxpaHeHue UMITYJIbCa IIPU a0COIIOTHO YIIPYTrOM B3aUMOJICHCTBUU.
Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTUU PY CBOOOTHOM MaICHHUH.
CoxpaHeHHE MEXaHUYECKON PHEPTUU IIPU IBHXKCHHUM TeJIa IO/ JEHCTBHEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa A pa3roHa M JAJIBHEHIIETO0 PaBHOMEPHOIO
JBIDKCHUS IIAPUKA WIIH TEJICKKH.

OnpeneneHue cpeaHell CKOPOCTH CKOJIBKEHUS OpycKa WIM JBHXKCHUS
HIapyKa 10 HaKJIOHHOW IUTOCKOCTH.

OnpeneneHue yYCKOpEHHMsSl Tejla MPH PABHOYCKOPEHHOM JIBUKEHUU MO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTU IMyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBMKCHUHU 0€3 HauaJbHON CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TIPH PABHOYCKOPEHHOM JBMKEHUU 0€3
HayaJbHOM CKOPOCTU IYyTH OTHOCATCS KAaK PsAJ HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIIHME MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXEHHUSI OT CHJIBI
HOPMAaJIbHOTO JABJICHHUS.

Omnpenenenne kodhGUIMEHTA TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NMPYKUHBI.

Omnpenenenre pabOTHI CHIIBI TPEHUS TTPU PABHOMEPHOM JBI)KEHUH TeJa 0
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenne pabOTHl CUJIBI  YIIPYrOCTH TMPU TOABEME Tpy3a C
WCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

N3yueHne 3aKoHa COXpaHEHUs DHEPTUH.

Pa3zgen 9. Mexannueckue KoJie0aHUA U BOJHBI.



KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHMI: TIEPHO/I,
4acToTa, aMIUIMTyAa. MaTteMaTu4ecKuid U NpyXUHHbIA MaaTHUKU. [IpeBpaiienue
SHEPIUM MPU KOIEOATEIHHOM JIBUKECHUM.

3aryxatomue — KojeOanws.  BeHYX)IeHHbIE — KoyneOaHusa.  Pe3onaHc.
Mexannueckue BonHbl. (CBoiicTBa MeXaHMYeCKUX BOdH. IIpomonbHble U
MONEpEYHbIE€ BOJHBL. J[TMHA BOJHBI M CKOPOCTh €€ PpacHpOCTpPaHCHMUSI.
MexaHuyeckue BOJIHBI B TBEPJIOM TEJE, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka M BbIcOoTa TOHa. OTpakeHue 3Byka. HPpa3Byk u
yJIBTPa3BYK.

Jemoncmpayuu.

1. HaGmromenue koiiebaHuii Tea Moa ASHCTBUEM CHIIBI TSHKECTH M CHIIBI
YIOPYTOCTH.

HabGnronenue konebaHuii rpy3a Ha HUTH U HA MIPYKHUHE.
HaOmronenne BoIHYKICHHBIX KOJIeOaHUM U pe30HaHca.
Pacnpoctpanenne npooibHBIX U MTONEPEYHBIX BOJH (HA MOJICIIN).
HaOmronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHYECKUHN PE30OHAHC.
Jlabopamopuvie pabomul u onvimol.
1. OmpeneneHre 4YacTOThl W Tepuojaa KojJeOaHUN MaTeMaTH4eCcKoro
MasITHHKA.

2. OmnpeneneHue 9acTOTH U NIepHO/Ia KOJIeOaHUI IPYKUHHOTO MasiTHHUKA.

3. HccnenoBanue 3aBUCHMOCTH MEpUOJA KOJIEOaAHUN MOABEIIEHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
4. HccnenoBaHue 3aBUCHMOCTH TIEPHOJIa KOJIeOaHUH MPYKUHHOTO MasTHHKA
OT MaccChl rpys3a.

5. IIpoBepka HE3aBUCHUMOCTH IMEpUOJa KOJeOaHUN Tpy3a, MOABEUICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. ONBITEI, JACMOHCTPUPYIOIIME  3aBUCUMOCTh  TIepuojaa  KoJieOaHUMU
MPYKUHHOTO MAasiTHUKA OT MACChI Tpy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus CBOOOTHOTO TaACHMUS.

Pa3znen 10. DiiekTpOMArHuTHOE 10JI€ M JIeKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIe.  OJEKTPOMAarHuTHele  BOdHBL.  CBOMCTBa
ANeKTpoMarHuTHhIX BOJH. Illkanma »iaekTpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DneKTpoMarHuTHas Tpupoja cBera. CKopocTh cBeTa. BoJHOBBIE CBOICTBa
CBETa.

Hemoncmpauuu.

1. CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BoJsiHOBBIE CBOWICTBA CBETA.
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Jlabopamopnsie padomul u onsimel.
1. M3yuyeHne CBOWCTB DJCKTPOMATHUTHBIX BOJH C TIOMOIIBI0O MOOHIBHOTO
TenedoHa.

Pa3zgen 11. CBeToBbBIE AABJICHUS.

JlyueBas  momens  cBera.  Hcrounmku — cBeta.  lIpAmonuHenHoe
pacnpoctpanenue ceta. 3atmeHuss Connua u JIynsl. OTpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTpPa)KE€HUs CBETA.

[Ipenomnenue cBera. 3akoH mpesioMiieHus cBera. l[loiHOe BHyTpeHHee
OTpakeHHe cBeTa. lcnonap30BaHUME TIOJHOTO BHYTPEHHErO0 OTPaXEHUS B
ONTHUYECKUX CBETOBOJAX.

Jlunza. Xox nyyeit B inH3e. OnTuyeckas cuctema (poroanmnapara, MUKpOCKOMa
u Teneckorna. ['na3 kak ontuuyeckas cucrema. ban3opykocTs U JaabHO30PKOCTb.

Paznoxenne Oenoro cBera B chektp. Onbitel HetoToHa. CroxeHue
CIIEKTPAJIbHBIX 1IBETOB. J{ucnepcus cBeTa.

Jlemoncmpayuu.

[IpssmonuHeHOE pacIPpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n3o00paxeHuit B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.

OnTruyecKkuii CBETOBO/I.

Xop nyuyei B coOuparoiieit JInH3e.

XO0J Iy4yer B pacCEenBAKOILIEH JINH3E.

[Tonmy4yenune n300pakeHUM C MTOMOIIIBIO JTHH3.

[Tpuniun aeiictBus ¢oToarnmapara, MUKPOCKOTA U TEJIECKOIIA.
10. Monens riaasza.

11. Paznoxenue 0eoro cBeTa B CIEKTP.

12. [Tomy4yenue 6emoro cBeTa Mpu CI0KEHUH CBETa PA3HBIX IIBETOB.
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Jlabopamopuvie pabomul u onvimaol.

1. HWccnenoBanue 3aBUCUMOCTU yIJjla OTPa)XEHHsI CBETOBOIO Jiyya OT yIJa
naJCHUS.

2. W3zydeHne xapakTepUCTHK H300paKeHUs peIMeTa B MIIOCKOM 3epKale.

3. HccnenoBaHue 3aBUCUMOCTH yTJjia MPEJIOMIICHHUS CBETOBOTO JIyda OT yIiia
NaJICHUs Ha TPaAHUIIE «BO3IYX—CTEKIION.

4. IlomydeHnue n300paxeHMil ¢ MTOMOIIBIO COOMPAIOLIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pACCTOSHUS U ONTHYECKOM CHIIBI cOOMparouieit
JIH3BIL.

6. OIBITHI 1O PA3TOKEHUIO OEIOr0 CBETA B CIIEKTP.

7. OmpITI IO BOCHPHUATHIO I[BETA MPEIMETOB IPU UX HAOIIOJIEHUHU 4Yepes
I[BETOBbIE (DUIIBTPHI.



Pa3nen 12. KBaHTOBBIC IBJICHUA.

OmnbiTel Pezepdpopaa u mmanerapHas mozenb aroma. Mozaens atoma bopa.
Hcnyckanue u nornonieHre cseta atomoM. KBanTtsl. JInHelyaTbie CIEKTPBI.

PanuoaktuBHOCTh. AJb(a-, 6eTa- U raMma-uzinydeHusi. CTpoeHrue aTOMHOIO
anpa. HykionHas Mopens aromHoro sapa. HM3orombel. PagmoakTuBHBIE
npeBpaieHus. llepuon nomypacnana aTOMHBIX sA1IEP.

AnepHble peakiuu. 3aKOHBI COXPAHEHHs 3apsiIOBOTO M MAcCOBOTO YHCE].
DHeprus CBsI3M aTOMHBIX sjep. CBsA3b Macchl U SHepruu. Peakuum cuHTE3a U
nenenusd siaep. Ucrounuku sneprun CostHIla U 3BE3 .

SAnepnas sHepretvka. JleHMCTBHUS paJMOAKTUBHBIX H3JIyYCHUl Ha JKHUBBIC
OpTaHU3MBI.

Hemoncmpauuu.

1. CrnekTpbl U3IIyYEHUS U MTOTJIOIEHUS.

2. CHexTpsl pa3IMYHbIX T'a30B.

3. ChekTp Boaopoja.

4. HaOmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3ITYYECHHI.

6. Perucrtpanus nzinydyeHust NpUPOIHBIX MUHEPAJIOB U MTPOJYKTOB.

Jlabopamopnvie pabomul u onvimaol.

1. HaGnroneHue CrulonIHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyUCHUS.

2. HccnenoBanue TpeKoOB: U3MEPEHUE SHEPTUHU YACTHUIBI IO TOPMO3HOMY

nyTH (1o gotorpadusim).

3. M3mepenue pagnoakTUBHOIO (hoHa.

IHoBTOpPUTEIBLHO-0000 1A IINH MOTYJIb.

[ToBTOpUTENHEHO--00001IAOIIMI MOAYJIb IPEAHA3HAYEH AJI CHCTeMaTU3alun
1 000011IeHUS TPEAMETHOTO COAEPKAHUS U ONBITA AEATEIbHOCTH, TPUOOPETEHHOTO
IpU U3YYCHUHU BCEro Kypca (DU3MKH, a TakKe Jii MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3MKe I 00ydYaroIuXcs, BBIOPABIIMX ITOT
y4eOHBIN TpeIMeT.

[Ipy U3ydeHUU JAHHOTO MOIYJS PEATU3YIOTCS MU CUCTEMATHU3UPYIOTCS BHJIbI
JEATEeIIbHOCTH, HA OCHOBE KOTOPBIX 00€CIEYMBACTCS JOCTHKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IJIAHUPYEMBIX  pe3yJbTaTOB  0oOyueHus, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAayYHBIX METOJOB HCCIEIOBAHUS
SBJICHUA TIPUPOABI M TEXHUKH, OBJIAJICHUEC YMECHHUSIMHU OOBSICHATH (U3UYECKUE
SBJICHUSI, TPUMEHsISI TOJIydCHHbIE 3HAHWS, pelIaTh 3aJadyd, B TOM 4YHCIE
KaueCTBEHHBIC U AKCTIEPUMEHTAJIbHBIC.

[IpyHIMOMATBHO JEATEIIbHOCTHBIM XapakTep JAAaHHOTO pa3jeia peain3yercs
32 CY€T TOro, 4YTO OOYYarOIIMECs BBIMOTHSIIOT 3aJaHus, B KOTOPHIX WM
npeiaraeTcs:



HAa OCHOBE IIOJIyYCHHbIX 3HAHUI pacro3HaBaTh W HAy4YHO OOBSACHATH
(duznueckue IBJICHUS B OKPYKAIOLIEH PUPOE U TOBCETHEBHOM )KU3HH;
UCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIIEIOBAaHUS (PU3NUECKUX SIBICHUN, B TOM
YyuCIie IS IPOBEPKH TMITOTE3 U MOJIYYEHHS TEOPETUUECKUX BBIBOJIOB;
OOBSICHSATH HAy4YHbIE OCHOBBI HamOoJiee Ba)XXHBIX JOCTH)KCHHUH COBPEMEHHBIX
TEXHOJIOTMH, HallpuMep, MPaKTUYECKOIO UCIIOJIb30BAHUS PAa3IMYHBIX UICTOYHUKOB
HHEPruM Ha OCHOBE 3aKOHA IPEBPALICHMS U COXPAHEHMsI BCEX MU3BECTHBIX BUOB
SHEPIUU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne Hu3uKu Ha YpOBHE OCHOBHOTO OOIIETro 0Opa3oBaHUs HAIPABICHO
Ha JOCTHKCHHE JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTaTOB.

B pesynbprare nsyuenus GU3NKA Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs
y oOyuaronierocst 0yayT cpopMUpOBaHbl CIEAYIONIUE JTUYHOCTHBIE PE3YJIbTAThHI B
JaCTH:
e 1) maTpmoTHYECKOTO BOCTIMTAHUS:
e — MPOSIBJICHHE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHUIO POCCHUICKOM

(bu3NYECKOi HayKH;

e — IIEHHOCTHOE OTHOIIICHHE K IOCTHXKEHHUSIM POCCUNUCKUX YUEHBIX--(DU3UKOB;
e 2) rpa’kIaHCKOTO M TyXOBHO-HPABCTBEHHOTO BOCTIMTAHMS:

e — TFOTOBHOCTH K aKTHBHOMY YYaCTHIO B OOCYKJICHHH OOIIECTBEHHO 3HAYMMBIX
Y 9TUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM IPUMEHEHUEM JTOCTHXKECHHIM
busuKy;

e — OCO3HAaHHE BAXHOCTH MOPAIbHO--3THUECKUX TPUHIUIIOB B JIEATEIbHOCTH
YYEHOT0;

o 3)3CcTETHYECKOT0 BOCIIUTAHUS:

e — BOCHPUATHE ICTETUYECKUX KauecTB (U3NYECKON HayKu: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

e 4) IEHHOCTH HAYYHOTO MO3HAHMA:

e — OCO3HAaHHE LIEHHOCTU (HU3UYECKONM HAYyKHM KAaK MOIIHOIO HMHCTPYMEHTA
ITO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJOTHUW, BaXKHEHIIEH COCTaBIISIOLIEH
KYJbTYpBHI;

e — pa3BUTHE HAY4YHOU JI0OOO3HATEILHOCTH, MHTEpEca K HMCCIEI0BATEIbCKON
NEATEIbHOCTH;

e 5) ¢opMupoBaHusi KYJbTYPbl 3I0POBbSI H  IMOLHOHAJIHLHOIO
0J1aronoJIy4us:

e — OCO3HaHHME LEHHOCTH Oe30macHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH MpaBWJI O€30MacHOr0 IMOBEACHHUS Ha
TpaHCIOpPTE, Ha JOPOrax, C AJIEKTPUYECKUM M TEIJIOBBIM OOOpYAOBaHUEM B
JIOMAIIHUX YCIIOBUSX;

e —copMHPOBAHHOCTH HaBbIKA pedICKCHH, TPU3HAHUE CBOETO IIpaBa Ha OIITHOKY
Y TAKOT'O € MpaBa y APyroro 4eaoBeKa;

e 6) TPyZIOBOr0 BOCIIMTAHUSI:



e — AKTHBHOE YYacTHE€ B PELICHUM NPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHW3aldd, TOpoJa, Kpas) TEXHOJOTHYECKOW W
COLIMAIbHOM HAMPaBJICHHOCTH, TPEOYIOIINX B TOM YHCIIE U (PU3NUECKUX 3HAHUM;

e — MHTEpEC K NPAKTHUECKOMY M3YUCHHIO MPO(PECCHA, CBA3AHHBIX C (PU3UKOM;

o 7)IKOJOTHYECKOT0 BOCTUTAHHUS:

e — OpHEHTAlMA Ha NpUMEHEHHE (PU3MUECKUX 3HAHWM JUIsl pelieHus 3ajad B
o0nacTh OKpy’Karolled cpenbl, IUIAaHUPOBAHUS IOCTYNKOB M OLIGHKH UX
BO3MOYKHBIX ITOCJIEICTBUM JIJIs1 OKPY KAIOLIEH CPEIbI;

e — OCO3HaHHE TI00ATBHOTO XapaKTepa SKOJIOTHUYECKHX MpoOieM M MyTed ux
pEeLIeHHS;

o 8) aganTanMM K W3MEHSIONINMCS YCJIOBUSM COHHAIBHOW M TPHPOIHOM
cpeabl:

e — IOTPEOHOCTh BO B3aUMOJCHCTBUM MpPHU BBHIIOJHEHUHM MCCIEAOBAHUN U
IPOEKTOB (PU3UYECKON HAIPABIEHHOCTH, OTKPBITOCTh ONBITY W 3HAHUAM
IPYTHX;

e — TIOBBILIEHWE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTHUYECKYIO
NeSATEIbHOCTD;

e — NOTPEOHOCTH B (OPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4YHCIE (POPMYIUPOBATH
UJIeU, OHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBIICHUSX;

e — OCO3HaHHE Ae(PUIUTOB COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEHN B 00JaCTH
busuKy;

e — IUIAHUPOBAHHE CBOETO pPA3BUTHS B MNPUOOPETEHHH HOBBIX (PUINUYECKUX
3HAHUI;

e — CTpEeMJICHHE aHAJU3UPOBAThH U BBISBIATH B3aUMOCBSI3U PUPO/IbI, OOIIECTBA U
HKOHOMHUKH, B TOM YHCJIE C UCTIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

e — OIEHKAa CBOMX JEWCTBHA C YYETOM BIMAHUS HA OKPYKAIIIYI Cpeny,
BO3MOYHBIX TJI00QIbHBIX MOCIEACTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHMs IporpaMMBbl TIo GU3HMKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOydaromierocss OyayT chopMUpOBaHBl MeTamnmpeaMeTHbIE
pe3yJbTaThl, BKIIOYAIOIIUE TT03HABATEILHBIC YHUBEPCAIbHBIE yUeOHbIC ICHCTBHS,
KOMMYHUKATHBHBIC  YHUBEpPCAJIbHBIC  ydeOHBIC  JEHCTBUSA, PETYJISATHBHBIC
YHUBEpCaIbHbIC YICOHBIC TCHCTBUS.

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

Bba3oBble Jjornueckue 1eiicTBUA:



BBISIBIISITh W XapaKTEPHU30BaTh CYIIECTBEHHbIE TPU3HAKA OOBEKTOB
(sBNIEHUN);

yCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIACCH(UKAIIMHA, OCHOBAHUS JIJIS
0000IIIeHHS U CPaBHEHHS,

BBISIBIISITH 3aKOHOMEPHOCTH U IPOTHBOPEUHS B pacCMaTpUBAcMbIX (DaKTax,
JAHHBIX ¥ HAOIIOJCHUSAX, OTHOCSIIUXCS K (PU3MUYECKUM SIBIICHUSIM;
BBISIBIIAT TIPUYMHHO--CIICJICTBEHHBIE CBSI3U NPH HU3YYECHUU (PU3UUECKUX
SIBJICHUI W TIPOIIECCOB, JEJIaTh BBIBOJBI C UCTIOIH30BAHUEM JEAYKTUBHBIX
Y WHIYKTUBHBIX YMO3AKITIOUEHUH, BBIABUTATh THIIOTE3bl O B3aUMOCBS3SX
(U3NUECKUX BETUYMH;

CaMOCTOSITENIbHO BRIOUPATH CIIOCO0 pelieHns yueOHoi (pu3ndeckoi 3a1aun
(cpaBHEHHE HECKOJNBKHX BapUaHTOB pelIeHusi, BbIOOp Hambolee
TIOJIXO/ISAIIETO C YYETOM CAMOCTOSITENILHO BBIJICIICHHBIX KPUTEPHUER).

ba3oBble ucciiegoBare/bCKue el CTBHA.

UCIIOJIb30BaTh BOIPOCHI KAaK UCCIIEIOBATEILCKUA HHCTPYMEHT MTO3HAHUS;
MIPOBOUTH 1O CAMOCTOSATEIHHO COCTABICHHOMY IUIAHY OIIBIT, HECIOKHBIH
(GU3MYECKUI HKCIIEPUMEHT, HEOOJbIIOE HCCIIeJOBaHUE (DU3UUECKOTO
SIBIICHUS;

OLICHMBAaTh HAa NPUMEHHUMOCTb UM JOCTOBEPHOCTh HH(pOpMalHio,
MOJIyYEHHYIO B X0JI€ UCCIIEJOBAHUSI UM 3KCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHHS U BBIBOJBI IO pe3ybTaTamM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

IPOTHO3MPOBATh BO3MOXKHOE JajbHEWIIee pa3BUTHE  (U3HUECKUX
IPOLIECCOB, @ TaK)KE BbIIBUTaTh MPENONOKEHNS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

MPUMEHSATh Pa3INYHBIC METObI, HHCTPYMEHTBI U 3alPOCHI TIPH TOUCKE U
orOope uHGOPMAIMKM WIH JAHHBIX C YYETOM MPEJIOKEHHON y4eOHOMH
bu3nIeCKON 3a1a4H;

aHAJIM3UPOBaTh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(POPMAIIHIO
Pa3IMYHBIX BUJIOB U (OPM TMPEACTABICHUS;

CaMOCTOSATENILHO  BBIOMpATh ONTUMAIBHYIO (HOpMy  TpeACTaBICHUS
uHhopMaluu ¥ WUIIOCTPUPOBATH pEIIaeMble 3aJaud  HECIO0XHBIMU
CXeMaMHu, TrarpaMmmMamMu, HHOU TpauKoi 1 1X KOMOWHAIIASMH.

KoMMyHHUKAaTHBHBIC YHMBEpPCAJIbHbIe YUeOHbIe 1eiiCTBHUA:

B XOJIe OOCYXKIEeHUs y4yeOHOro mMarepuana, pe3yJibTaToB J1abopaTOpPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYkIaeMOM TEMBbI U
BBICKA3bIBaTh WJIEH, HAICJICHHbIE HA pPEIICHHE 3aJaud U MOJAJEp)KaHue
OJ1aro’KeIaTeILHOCTH OOIIEHNS;



COMOCTAaBIISATh CBOM CYXKIEHUS C CYKICHUSMHU JPYTUX YYACTHUKOB
Juanora, OOHapyXUBaTh Pa3IMYUe U CXOJACTBO MO3UIINA;

BBIPAKATh CBOIO TOUKY 3PEHHS B YCTHBIX M MHCbMEHHBIX TEKCTAX;
nyOIMYHO TIPECTABISATh PE3YIbTAThl BHINOJTHEHHOTO (PU3NYECKOTO OTbITa
(9KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHUMATh U UCIIOIH30BaTh MPEUMYIIECTBA KOMAaHIHON M UHIMBUTyaIbHON
paboThI IpU PEIICHUN KOHKPETHOM (pr3nyecko mpooiemsl;

IPUHUMATh LIEJId COBMECTHOM JEATENbHOCTH, OPraHU30BbIBATh ACHCTBUS
no e€ JOCTH)KEHHUIO: paclpelessiTb poJid, OOCYXJIaTh MpOLECChl U
pe3ynbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJIBKUX JIIO/ICH;
BBITIOJIHATH CBOIO YacTh PabOThI, JOCTUrask KAU€CTBEHHOIO pPe3yJsibTara o
CBOEMY HAIIPABIIEHUIO U KOOPJIMHUPYSI CBOM JEHUCTBUS C APYTHUMH YJICHAMU
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOLIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENILHO C(POPMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHSL.

PeryasiTuBHbIC YyHUBeEpPCAJIbHbIEC Y4eOHbIEC IeHCTBHUS

Camoopranuzamnus:

BBISBJISITH NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYalUsAX, TPEOYIOIUX
JUIS pelieHust GU3NYECKUX 3HAHUIM;

OPUEHTHPOBATbCA B  PA3IMYHBIX MOJAXO0JAaX MPHUHATHS  PEIIECHUN
(MHOUBUOYyaJIbHOE, MPUHATHE PEIICHUs B TIpyNIe, NPUHITHE PELICHUM
rpyIIon);

CaMOCTOATENbHO COCTABJIAThH aJTOPUTM pEIICHUs (PU3UUECKOM 3a/1auu WU
IUIaHAa HUCCIIEOBaHUA C YYETOM HMMEIOIIUXCS PECypCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIJIaracMble BAPUAHTHI PELICHUM;
nenatb BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CaMOKOHTPOJIb, IMOLIMOHAIBLHBIA HHTE/JIEKT:

J1aBaTh aJCKBAaTHYIO OLEHKY CUTYalluu U IPEIJIararh IUIaH €€ U3MEHEHMS;
OOBSICHATH NPUYUHBI  JIOCTIDKEHUS  (HEAOCTHXKEHHS)  PE3yJIbTaTOB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHBBI B AESATEIBHOCTH (B TOM YHCIIE B XOJ BBINOJTHEHUS
bu3MUecKoro HMCCAEAOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
O0O0CTOSITENBCTB, W3MEHUBIIUXCS CUTYyallud, YCTAaHOBJICHHBIX OIIHOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATa LIEJIA U YCIOBUSM;

CTaBUTb c€051 HA MECTO JPYTOro YEJOBEKA B XO/I€ CIIOpA WM AUCKYCCUU Ha
Hay4YHYI0 TEMY, TOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTUKY APYIrOro;



npu3HaBaTh CBOE MPaBO HA OMIMOKY MPU pEHIeHUH (PU3NUYECKUX 33134 WU
B YTBEPKIACHUAX Ha HAYYHBIE TEMBI U TAKOE K€ IPaBO APYroro.

ITPEAMETHBIE PE3YJIBTATDBI

K xoH1y 00yueHust B 7 kJjiacce rpeaMeTHbIC pe3yJbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUI:

UCIIOJIb30BaTh  TOHSATHS:  (U3MUECKME U XUMUYECKUE  SIBJICHUS,
HaOJII0ICHUE, SKCIEPUMEHT, MOJElb, THIOTe3a, €IUHUIBI (PU3NUECKHUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHHS BellecTBa (TBEPHOE,
KUOKOE, Tra3000pa3HOE), MEXaHWYECKOE JIB)KEHHE (paBHOMEPHOE,
HEPaBHOMEPHOE, NPSIMOJMHENHOE), TPAacKTOpHs, PaBHOIACHCTBYIOIIAS
cwia,  gedopmauus  (ynopyras, — IUIacTUYecKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBjeHus (Auddy3us, TEIIOBOE ABMKEHHE YACTHI] BEIECTBA,
pPaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEpPHOE  JBU)KEHUE, HWHEpLHMS,
B3aUMOJICUCTBUE TEJI, PABHOBECUE TBEPJIBIX TEI C 3aKPEIUIEHHOW OCBIO
BpalleHUs, epeaada JIaBIeHUus TBEPAbIMU TEJIaMU, )KUJIKOCTSIMH U Ta3aMu,
aTMOC(PEpHOE J[aBJICHHE, IUIABAHUE TEJ, MPEBpAIICHUS MEXaHHYECKOU
HHEPrUr) MO ONUCAHHUIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SBJICHUE;

pacrmo3HaBaThb NIPOSBJICHHUE U3YYEHHBIX (U3UYECKUX  SBJICHUM B
OKpY’>KaloIlleM MHUpE, B TOM uucie (PU3NYECKUE SIBICHUS B MPUPOE:
NpUMEPHI ABUKEHHUS C PA3IMYHBIMU CKOPOCTSIMU B KMBOM M HEXKHUBOU
npupoAe, ACHUCTBUE CHUJIBI TPEHHUS B MPUPOJIE M TEXHHUKE, BIUSHUE
aTMOC(EpHOTO JTaBJICHUs] Ha KUBOW OpraHU3M, IUIABaHHE PHIO, pblYaru B
TeJe YeJOBEeKa, IPU 3TOM MEPEBOIUTH MPAKTUUECKYIO 3a]auy B y4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MTPU3HAKK) (PU3NUECKUX SIBJICHUI;
OMKCHIBATh U3yUEHHBIE CBOMCTBA T€I M (PU3UUECKHUE SIBJIICHUS, UCIIONb3YS
(bu3nuecKue BeIMYUHbI (Macca, 00bEM, MJIOTHOCTh BEILIECTBA, BPEMS, TYTh,
CKOPOCTb, CPEIHsSA CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, BEC TEa,
CHWJIa TPEeHHUsI, AaBjeHHUE (TBEPAOTO Tea, )KUIKOCTH, Ta3a), BRITATKUBAIOIAS
CUJIa, MeXaHu4deckass paboTa, MOIIHOCTb, IJIEYO CHUJIbl, MOMEHT CHJIbI,
KOO (PUIIMEHT TMOJe3HOT0 JEeUCTBHSI MEXaHU3MOB, KHHETHYECKas U
NOTCHIIMAIbHASL DHEPTHsi), TMpPH OINWCAHUU TPABUIBLHO TPaKTOBATh
(bu3nYECKUit CMBICI MCTIOIb3yEMbIX BEJIMYMH, UX 0003HAUYEHUS U €TUHULIbI
¢u3nyecKux BEIMYUH, HAXOAUTh (POPMYJbl, CBSA3BIBAIOIINE JAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JPYTMMHU BEIMYMHAMH, CTPOUTH Tpauku
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;



XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SABICHUS M MPOLECCHI,
UCIIOJIb3YsI TIpaBUjIa CIOKEHUs CWII (BIOJb OJHOM MpsiMoif), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MPaBWJIO paBHOBECHS pblyara (0yoka),
«30JI0TO€ IIPABWJIO» MEXAHUKH, 3aKOH COXPAHEHHS MEXaHWYECKOU
SHEPrUH, TpPU ITOM JlaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U
3aIIUCBIBATh €T0 MATEMATUYECKOE BBIPAKECHHUE;

OOBSACHATH (PU3UUECKHUE SIBJICHUS, MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalMld MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIIATh TIPUYHUHHO--CIICJICTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2
JIOTUYECKUX I1aroB ¢ OMOpoil Ha 1-2 M3y4YeHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemarh pacu€THble 3ajaud B 1-2 [eWCTBUS, UCIOJIb3YS 3aKOHBI H
dbopmyIibl, CBA3BIBAIONIME (PU3MYECKUE BEJIMYMHBI: Ha OCHOBE aHau3a
YCIIOBHS 33/1a4d 3aMHMCBIBATh KPATKOE YCIOBHE, MOJICTABIATH (PU3NUYECKUE
BEUYUHBI B (DOPMYJIBI U MPOBOAUTH PACUETHI, HAXOJIUTH CIIPABOYHbBIC
JTaHHBIE, HEOOXOMMBIE JJI PelIeHUs 3a/a4, OIEHUBATh PEATUCTUYHOCTh
NOJIy4YeHHOU (PU3NYECKON BETUUHMHBL

pacno3HaBaTb NOPOOJEMbI, KOTOPbIE MOXKHO PEIIUTh MpPU T[OMOIIH
(U3NMYECKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHMS BBIICIATH POBEPSIEMOE
MPEANnooKeHue (TUIOTE3Y), Pa3IndaTh U HHTEPIPETUPOBATH MOJTYICHHBIN
pe3ynbTaT, HaXOAUTh OIIMOKH B XOJI€ OMbBITA, JENAaTh BBIBOJBI IO €r0
pe3yJabTaram;

MPOBOAUTL OMNBITHI 1O HAOMIOACHUI0 (PU3NUECKUX SBJICHUN WU
bu3MUeCcKrX CBOMCTB TeN: (HOPMYITUPOBATH IPOBEPSIEMBIE TTPEATIOTO0KEHNUS,
coOMpaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO0 000PY/I0BaHMs, 3alUChIBATH XO]]
OTbITa U GOPMYJITHPOBATH BHIBOJIBI;

BBITIOJIHATD TNPSIMBIE W3MEPEHUsT PACCTOSIHUSA, BPEMEHH, MAacChl TeJa,
o0béMa, CHUJIBI M TEMIIepaTypbl C HCIOJb30BAHUEM AaHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aMUCHIBATH IOKAa3aHUA MPUOOPOB C YUETOM
3aJIaHHOM a0COTIOTHOM MOTPEITHOCTH U3MEPEHUN;

MIPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OHON (PU3MUECKON BEJIMUYUHBI OT
JIPYrol C HCHOJIB30BAHUEM MPSIMBIX HU3MEPEHUU (3aBUCUMOCTH TYTH
PaBHOMEPHO ABMKYIIETOCS T€JIa OT BPEMEHH JBUKECHUS TEJIA, CUIIbI TPEHUS
CKOJIbKEHHUSI OT Beca Tejla, KayecTBa OOpaOOTKM MOBEPXHOCTEH Tel U
HE3aBUCHUMOCTH CHWJIbI TPEHUS OT IUIOLIAJAN CONPUKOCHOBEHHUS TEN, CHUJIbI
YOPYTrOCTH OT YJJWHEHHS TPY>KUHBI, BBHITAJKUBAIONICH CHJIBI OT 00BbEMa
IIOrPYKEHHON YacTH Tejla U OT INIOTHOCTU KUIAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJa, OT TUIYOMHBI, Ha KOTOPYIO TOTPYKEHO TEJO, YCIOBUHN
MJIaBaHUs TeJ, YCIOBUW paBHOBECHs pbluara W OJIOKOB), y4acTBOBAaTh B



IUTAHUPOBAHUM ~ Y4€OHOTO MCCIIEOBAHUSA, COOMpaTh YCTAHOBKY H
BBITIOJIHATh W3MEPEHHMs], CIeAysd MPEeMIOKEeHHOMY IUIaHy, (UKCHpPOBATH
pe3yabTaThl MOMYYCHHOW 3aBUCUMOCTH (PU3UYECKUX BEJIWYMH B BHJE
NPEJIOKEHHBIX TaONHUIl U TpadHKOB, NENaTh BHIBOABI IO pe3yJbTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHbIE HU3MEpPEHUsS (PU3NYECKUX BEIUYHMH (IJIOTHOCTH
BEI[ECTBA )KUJIKOCTH U TBEPJIOTO TEJa, CUjla TPEHUS CKOJIbKEHUS, IaBIICHUE
BO3/[yXa, BBITAIKUBAIOLIAs CHJA, JEHCTBYIOIIAasg Ha TOTPYXEHHOE B
KHUAKOCTh  TENo, KOIPPUIMEHT TOJE3HOTO JEHCTBUS  MPOCTHIX
MEXaHU3MOB), CIEAysl TPEMJIO)KEHHOW HHCTPYKIMHU: TPHU BBIOJIHEHUU
U3MEpPEeHU CcOoOMpaTh HKCIEPUMEHTAIbHYI0 YCTAaHOBKY U BBIUYHUCIATH
3HaYEHUE UCKOMOU BEJIINYUHBL;

cOOJII01aTh MpaBUiia TEXHUKK 0€30MacCHOCTH MpH paboTe ¢ 1ab0paTOPHBIM
000opy1I0BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOIIAIOIIHNECS COCYAbI, OapoMerp,
phIYar, MOIBWKHBINA U HETIOJBUKHBIN OJIOK, HAKIIOHHAS TNIOCKOCTD;
XapaKTepU30BaTh TMPUHIUIBI  JCHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha HMX ONHUCaHWs (B TOM YHCIE:
HNOJUIMIHUKY, YCTPOMCTBO BOJONPOBOJA, T'HAPABIMYECKUNA IIpecc,
MaHOMETp, BBICOTOMEp, MOPUIHEBOW HACOC, apEOMETP), UCIIOIB3Ys 3HAHUS
O CBOMCTBaxX (PM3MYECKHUX SIBJICHUH M HEOOXOAMMBbIE (PU3HUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTH  MPUMEPHl  (HAXOAWTh HMHPOPMALMIO O  TMpUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3UUYECKUX 3HAHUM B IIOBCEIHEBHOM
KU3HH JIJ1s1 oOecrieueHusi 0€30MacHOCTH MpU 0OpalieHuu ¢ mpudbopamu u
TEXHUYECKUMHU yCTPOUCTBAMU, COXPAHEHUS 370POBbs U COOTIOACHHUS HOPM
IKOJIOTUYECKOTO TIOBEJICHHS B OKPY>KaIOIIEH Cpeie;

OCYILECTBISATh OTOOp MCTOYHUKOB HHpopmanuu B HMHTepHere B
COOTBETCTBHUH C 33JaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOLINXCS
3HaHUH © TYyTEM CpPaBHEHHUS PA3NUYHBIX HCTOYHUKOB BBIJICIATH
UHPOPMAITNIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEOCTOBEPHOM;

UCIIOJIb30BAaTh MPHU BBIMOJIHEHUU YU€OHBIX 33JaHUN HAYYHO--TIOMYJISIPHYIO
auTepaTypy (GpU3HMUECKOro CoJlep:KaHusl, CIPaBOYHbIE MaTEPHAIIbI, PECYPCHI
cetu MuTepHeT, BIajeTh MNpUEMaMH KOHCIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OJHONU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHBIE U YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB HH(pOpMaIUu (U3MIECKOTO COJIEPKaHMS, B TOM



YuCIIe MyOJUYHO JeIaTh KPaTKHE COOOIIEHUS O Pe3yIbTaTax MPOSKTOB WIIN
y4eOHBbIX HCCIEAOBAHUM, MPU 3TOM TPAMOTHO HCIIOJIb30BAaTh M3YYECHHBIN
MOHATUUHBIA ammapaT Kypca (U3UKH, COMPOBOXKIATH BBICTYIUICHHUE
MPE3CHTAIUEN;

IIPU BBIMOJHEHUU YYEOHBIX TMPOCKTOB W WCCIICIOBAHUNA PaCHpeaeisiTh
00s3aHHOCTH B TPYyNIlE B COOTBETCTBUU C ITOCTaBJICHHBIMH 3a/lauaMu,
CIEIUTh 34 BBINOJHEHHEM IUIAHA JEHUCTBUM, aJleKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JEATEJIBHOCTh  TPYNIbI,  BBICTPAuUBAThH
KOMMYHHKAaTUBHOE B3aUMO/ICUCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiiacce npeIMeTHbBIE Pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUI:

UCITIOJIB30BATh MOHATHUS: Macca U pasMepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arpEeraTHbIE COCTOSIHUS BEILIECTBA, KPUCTAIUIMYECKUE U
amMop(HBIE Te€Na, HACBHIIIEHHBII M HEHACBIIIEHHBIA TMap, BIIAXKHOCTh
BO3/lyXa, TEMIEparypa, BHYTPEHHSS DSHEpPrus, TEIJIOBOW JBUTATElb,
AJIEMEHTAPHBIN JIEKTPUYECKHUM 3apsijl, SJEKTPUUECKOE I10JIE€, IIPOBOJIHUKU
U IUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
paznuyaTh sBJICHHS (TEIJIOBOE pPACIIMPEHUE MU CXKaTHe, Terjonepenaya,
TEIJIOBOE PAaBHOBECHE, CMAaUMBaHUE, KAWUIAPHBIE SIBJICHUS, HCIApEHUE,
KOHJCHCAlus, IJIaBJI€HHE, KpUCTauIM3aluus (OTBEpAEBAHUE), KUIICHUE,
Terionepeaaya (TErIONpOBOAHOCTb, KOHBEKIMS, U3Ty4YEeHHE),
ANEKTPU3ALUS TEJ, B3aUMOJICUCTBHE 3apsJIOB, NCUCTBUS JIEKTPUUECKOIO
TOKa, KOPOTKO€ 3aMbIKaHUE, B3aUMOJICMICTBUE MAarHUTOB, JCHUCTBUE
MarHUTHOTO I0JIS1 Ha MTPOBOJIHUK C TOKOM, 3J€KTPOMAarHUTHAsE WHIYKLWA)
[0 ONHWCAHUID HX XapaKTEpPHbIX CBOWCTB M HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINUX JAHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBJIEHUE M3YUYEHHBIX (U3MYECKUX  SIBICHUI B
OKpYXalollleM MHpe, B TOM uHcie (U3NYECKUE SBJICHHUS B TPHUPOIE:
NOBEPXHOCTHOE HATSHKEHUWE W KalWULIPHBIE SIBICHHUS B INPHUPOJE,
KpUCTaulbl B mpupoje, usnydeHue CoJHIA, 3aMep3aHHe BOJOEMOB,
MOpCKHUE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHEra, JIEKTPUUYECKUE
ABJICHUSI B aTMoc(epe, JIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apei( Noa0COB, POJIb MArHUTHOTO MOJIS JIJIS dKU3HH Ha 3emie,
NOJIIPHOE CHSIHWE, IPU 3TOM IEPEBOAMTH IPAKTHYECKYIO 3a/1ady B
yueOHYI0, BBIACNATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKHUX
SIBIICHUU;

ONMKCHIBATh U3yUEHHBIE CBOMCTBA TeJ M (PU3HUECKHUE SBJICHUS, UCIIOJIb3YS
¢uznyeckue BEIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTUsi, KOJIUYECTBO
TEIUIOTHI, YAEJIbHAS TEIJIOEMKOCTh BEIIECTBA, Y/AEJbHAs TEIJIOTa



IUIABJICHUS, yAelbHAs TEIUIOTa Iapoo0pa3oBaHUs, YACIbHAs TEIIoTa
CropaHusi TOIUIMBA, KOI(PPUIMEHT TOJIE3HOTO JCUCTBUS TEIUIOBOM
MaIllUHbI, OTHOCUTEJIbHAS BIQXKHOCTH BO3/yXa, DJIEKTPUUECKUM 3apsij, cuia
TOKa, DJEKTPUYECKOE HAaIpPsSHKEHHE, COMPOTUBICHHE MPOBOJIHUKA,
yZIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pad0Ta M MOIIHOCTh 3JEKTPHUECKOTO
TOKa), NpHU ONUCAHUU TMPABUIBHO TPAKTOBATh (PUIUYECKUNA CMBICH
UCIIOJIb3YEMbIX BEJIMYMH, 0003HAYCHHS U €IUHULIBI (PU3UYECKUX BEJIMYUH,
HaxXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JTAHHYIO (DU3HYCCKYIO BEIUYHHY C
IPYTUMHU BEJIMYMHAMH, CTPOUTHh TPAaPUKA H3YYECHHBIX 3aBHUCHUMOCTEH
(bu3NYEeCKUX BEJINMYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHHUSI MOJIEKYJSIPHO--KUHETUYECKOW TEOPHUHU
CTPOCHHS BEIIECTBA, MPUHIMI CYNEPHO3ULIUM T0JIEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHs 3apsaa, 3akoH OMa JJid ydacTKa LEeNu, 3aKOH
Jxoynsa—JIeHua, 3aKk0H COXpaHEHHUs SHEPTUHU, TIPU 3TOM JaBaTh CIIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHUYECKOE BHIPAKCHHE;
OOBSICHATh (PU3MYECKUE MPOIIECChl M CBOWCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CUTYallil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTUYECKUX
miaroB ¢ omnopoil Ha 1-2 W3y4eHHBIX CBOMCTBA (DU3UYECKUX SIBIICHUU,
(bU3NMYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THbIC 3adaud B 2—3 JICUCTBHS, HCIOJIB3yS 3aKOHBI H
dbopmyIibl, CBA3BIBAIONIME (PU3UMYECKUE BEJIMYMHBI: HAa OCHOBE aHaju3a
YCJIOBHUSl 3a/laud 3alUChIBaTh KPATKOE YCIOBHUE, BBIABIISTH HEAOCTATOK
JAHHBIX I8 PEIICHHs] 3aJladyd, BHIOMpPATh 3aKOHBI U (HOPMYIIBI,
HEOOXoauMbIe JUIsi €€ pelIeHus, MPOBOJUTh pPacu€Tbl M CpPaBHUBATH
MOJIy4YE€HHOE 3HaUeHUe (PU3NYECKOM BETMUYMHBI C U3BECTHBIMU JIAHHBIMU;
pacro3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh TMPU T[OMOIIU
(bU3MYECKUX METOJIOB, MCMOJB3Yys ONMUCAHWE WCCIEAOBAHUS, BBIJICTSATH
MPOBEPSIEMOE  MPEJIOJIOKEHUE, OLIEHUBATh MPABUIBHOCTh MOpPAJIKA
MIPOBEJICHUSI UCCIIEI0BaHUs, J1€JaTh BHIBO/IBI;

MPOBOAUTL OMBITHI 1O HAOMIOACHUIO (PU3NYECKUX SBJICHUN WU
(bU3UYECKUX CBOUCTB TeJ (KaWUISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro o0bEMa, TeMIEepaTyphl, CKOPOCTH MPOIIECCa OCTHIBAaHUS U
HarpeBaHusi MPU M3TYYCHUM OT IBETa H3Tydaronied (MOriomiaronieil)
MOBEPXHOCTH, CKOPOCTh HCIAPEHUs] BOJABI OT TeMIIEPaTyphl KUIKOCTH U
oWaan €€ TOBEPXHOCTH, OJJEKTpU3alus Tell U B3aUMOJECHCTBUE
ANEKTPUYECKUX 3apAJIOB, B3aMMOJICMCTBHE MOCTOSHHBIX MAarHUTOB,
BHU3yaJIN3alllsl MATHUTHBIX MOJIEd NOCTOSHHBIX MAarHUTOB, JEHCTBUS



MAarHUTHOrO TOJI Ha IMPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHMTaA,
CBOMCTBa DJIEKTPOABUTATENII TOCTOSHHOTO TOKa): (OopMyJIUpOBaTh
IPOBEPSEMbIE MPEAIOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEJI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/I OTBITa U (POPMYITHPOBATH BHIBOBI;
BBIIIOJIHATH MPSMBIE U3MEPEHHS TEMIIEPATYPbI, OTHOCUTEIBHON BIAXKHOCTH
BO3/1yXa, CHJIbI TOKa, HANpPSDKEHUS C HCIOJIb30BAaHUEM aHAJIOTOBBIX
npuOOpPOB W JATYMKOB (PU3MUECKUX BEIUYMH, CPABHUBATH PE3YIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

POBOJUTDH MCCIEAOBAHNE 3aBUCUMOCTH OAHON (PU3NUECKON BETMYUHBI OT
JIpPYrol C  HCIOJb30BAHUEM MPSIMBIX  H3MEPEHHH  (3aBHCUMOCTD
CONPOTHUBJIEHUSI TPOBOJHHWKA OT €ro MJIMHBI, IUIOMIAJAX TONEPEUYHOTO
CEYEHMS U YACIBHOIO CONPOTHUBIIEHUS BEIIECTBA POBOAHUKA, CHJIBI TOKA,
UAYLIEr0 4Yepe3 MNPOBOAHUK, OT HaNpsSHKEHUS Ha MPOBOJHUKE,
WCCIICOBAHUE IOCIEAOBATEIBHOIO W MApPaJUICIIbHOTO  COECIWHEHUMN
IPOBOJHUKOB): IUIAHUPOBATh HCCIEOBaHUE, COOUpaTh YCTaHOBKY M
BBINIOJIHATh WU3MEpPEHUs, CIeays MNPEAJIOKEHHOMY IUIaHy, (DUKCHUpPOBATh
pe3ynbTaThl MOJIYYEHHOU 3aBUCUMOCTH B BUJE TaOIUI U rpauKOB, Je1aTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIEI0BAHMUS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHHS (U3MUECKUX BENIUYUH (yIeiabHas
TEIUIOEMKOCTh ~ BEILIECTBA, COMNPOTHUBIIEHUWE MPOBOJHUKA, paboTa U
MOIIHOCTh 3JIEKTPUYECKOrO0 TOKA): IJIAHUPOBAaTh HM3MEPEHHUs, COOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIE€ysl MPEIJIO)KEHHON HWHCTPYKLUHUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

COOJTI0IaTh MpaBUiia TEXHUKUA 0€30MaCHOCTH MPpHU paboTe ¢ 1abopaTOPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHUUIBI  JEHCTBUS M3Y4YEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HA UX OMHUCAHUSA (B TOM YHCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TapOBasi TypOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK IJIEKTPUYECKOM DSHEPIUH, 3IIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTeIIbHbIC AIEKTPONIPUOOPHI (mpumepsl), AJIEKTPUUYECKUE
NPEIOXPAHUTENH, HIEKTPOMATHUT, JIEKTPOJIBUTATEIb TOCTOSHHOIO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBaX (PUBMUYECKHUX SIBJICHUN U HEOOXOJMMBbIE
bu3nueckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOMCTBA W HU3MEPUTEIbHBIC
npuOOpPHI IO CXEMaM U CXEMaTHUYHBIM PUCYHKaM (KUAKOCTHBIN TEpPMOMETP,
TEPMOC, TCUXPOMETP, TUTPOMETP, JBHUrareib BHYTPEHHErO CrOpaHMs,
AJEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUUYECKUX Lenen ¢
NOCJIEOBATEIBHBIM U NAPAJUIEIBHBIM COEIMHEHUEM 3JIEMEHTOB, pa3inyasi
yCIIOBHBIE 0003HAYEHHSI SJIEMEHTOB JIEKTPUUECKUX LIETIEH;



OPUBOJUTH  MpUMEPHl  (HAXOAUTh  HMHGMOpPMALMIO O  MpPUMEpPaAX)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3UUYECKUX 3HAHUM B IIOBCEIHEBHOM
KU3HU Ui obecrieueHus: 6€30MacHOCTH MPHU OOpaIlleHUH ¢ MpudbopamMu u
TEXHUYECKUMHU yCTPOUCTBAMU, COXPAHEHUS 370POBbs U COOTIOACHNUS HOPM
HKOJIOTUYECKOTO TOBEACHUS B OKPYXKAIOILEH CPEIE;

OCYILECTBIATh NOMUCK HHpopManuu (U3MUECKOTO COJIEpKAHUSA B
WHTepHeTe, Ha OCHOBE HMEIOIIMXCS 3HAHMM U MYyTEM CpaBHEHUS
JIOTIOTHUTEIBHBIX MCTOYHUKOB BBICTSATH HHPOPMAIUIO, KOTOPAsl ABJIACTCS
POTUBOPEYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIIOJIHEHUHU Y4€OHBIX 3aJaHUN HAYyYHO--IIOMYJIIPHYIO
JAUTEpaTypy (PU3NUECKOr0o COJIEpKaHus, CIPABOYHbIE MaTEPUAIIbI, PECYPCHI
cetu HMHTepHer, BinageTh NpUEMAMM KOHCIEKTHPOBAHUS  TEKCTA,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbIE NMUCBMEHHBIE M KpPAaTKUE YCTHBIE COOOILEHUS,
00o0mias WHMOPMALKIO U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOTO
COJIEpKaHMsI, B TOM YMCJIE IyOINYHO IPEJCTABIATH PE3YIbTAaThl IPOEKTHOM
WM UCCIIEA0BATENIbCKON JESTENBHOCTH, IPU ’TOM I'PAMOTHO HUCIIOIb30BATh
W3YYEHHBIM MOHATUHHBIM ammapaT Kypca (DU3UKH, COIMNPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALIAEH;

IOPU BBIIIOJIHEHUU YYEOHBIX IPOEKTOB M HCCIEAOBaHUN (PU3MUECKUX
IPOLIECCOB pachlpeenaTh OOA3aHHOCTH B TIpPyHIe B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMHM, CJIEAUTH 32 BBINOJHEHUEM ILJIaHA JACHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBATHO OIEHMBAaTh COOCTBEHHBI BKJIAaJ B
NEeATEIbHOCTh TPYIIIbI, BEICTPAMBATh KOMMYHUKATUBHOE B3aUMOJIEHCTBHE,
IPOSIBIISSE TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koH1y 00yueHust B 9 kjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHArOUIUXCSI YMEHHUIA:

UCIIOJB30BaTh TMOHATHUSA: CHUCTeMa OTCY€Ta, MaTepuajbHas TOYKa,
TPaeKTOpPHs, OTHOCUTEILHOCTh MEXaHUYECKOTO ABMKEHUS, nedopmarus
(ympyrasi, TnjaacTh4yeckas), TPEHHE, IEHTPOCTPEMUTEIBLHOE YCKOpPEHHE,
HEBECOMOCTh M NEPErpy3Kd, LEHTP TSKECTH, a0CONIOTHO TBEPAOE TEJO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXAaHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, HH(PPA3BYK U YIBTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IIIKajIa
AJIEKTPOMATrHUTHBIX BOJIH, CBET, OJHM30PYKOCTh M JaJIbHO30PKOCTb,
CIEKTPBI UCITYCKAHUS M TOTJIONIEHUS, anb(a-, 0eTa- U TaMMa-u3IydeHus,
W30TOIIbI, Si/IEpHAsi SHEPIeTHKA,

pa3nuyarh SBJIEHUS (paBHOMEPHOE M HEpPaBHOMEpPHOE MPSMOJUHEHHOE
JBIDKEHUE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE IBWXEHHE, CBOOOIHOE
NaJICHUE TeJl, PABHOMEPHOE JIBUKEHUE MO OKPYKHOCTH, B3aUMOJIEHCTBUE



TeJ, PEAKTUBHOE NBIKCHHE, KOJIeOaTeIhbHOE ABMKEHHUE (3aTyXarolue u
BBIHYKJICHHbIE KOJIeOaHUsI), PE30HAHC, BOJHOBOE IBUKEHUE, OTPAKEHUE
3ByKa, NPSMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHUE W IPEIOMIICHUE
CBETA, [TOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOro CBeTa B
CHEKTP M CJOKEHHE CIEKTPaJbHbIX IBETOB, JHCIEPCUS CBETA,
€CTECTBEHHAsl PaJANMOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEMUYATOTO CIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTePHBIX CBOWCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHHA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3MUECKHe SBICHUS B MPHUPOJE:
NPWIUBBI U OTJIMBBI, JIBUKEHUE T1aHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JBIDKEHUE JKUBBIX OpPTraHW3MOB, BOCHPHUSITHE 3BYKOB IKHUBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBL, I[yHaMH, 53XO0, LIBETa Tell,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJOTMYECKOE IEHCTBUE BHIIUMOIO,
yIbTPa(PUOIETOBOTO U PEHTTEHOBCKOTO H3IY4YEHUH, €CTeCTBEHHBIN
PaIMOAaKTUBHBIN (DOH, KOCMHUYECKHUE JIy4H, PATUOAKTUBHOE H3IIYUYCHHE
NPUPOAHBIX MHHEPAJIOB, JECUCTBUE PAJUOAKTUBHBIX W3JIyYCHHH Ha
OpraHu3M YeJIOBEKa), IPU STOM IEPEBOAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJEISATH CYIIECTBEHHbIE CBOWCTBA (MPU3HAKU) (PUBHMUECKUX
SIBIICHUM;

OMKCHIBATh U3YyUCHHBIE CBOMCTBA Tel M (PU3HUECKHUE SBJICHUS, UCIIOJIb3YS
dbu3ndecKkue BENMWYWHBI (CpPemHSsI W MTHOBEHHAs CKOpPOCTh Tejia MpH
HEPaBHOMEPHOM JBW)XEHUHU, YCKOPEHHE, NMEpEeMElIeHHe, MyThb, yrioBas
CKOPOCTb, CHUJIa TPEHHUS, CHUJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOpPEHHeE
CBOOOJHOTO TMaJeHUsA, BEC TeJla, HWMIIYJIbC TejJla, HUMIIYJIbC CHJIbI,
MexaHu4eckas paboTa M MOIIHOCTh, IOTEHIMAJIbHAS DJHEPrusi Tea,
NOJHITOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIUAIbHAS SHEPIUs CKATOU
TIPYKUHBI, KHHETUYECKast SHEPT U, TTOJTHAS MEXaHUIECKast SHEPT U, TEPHO,T
U YacToTa KoJjeOaHWi, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa TOHA,
CKOpPOCTb CBETa, IOKAa3aTellb MPEJIOMIICHUS CPEIbl), MPU ONMUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3UYCCKUN CMBICI HCIOJIB3YEMBIX BEIMYHH,
0003HaYeHUsI W E€AUHMIBI (PU3UYECKUX BEJIMYMH, HAXOIUTh (OPMYIIbI,
CBS3BIBAIOLIUE JAHHYIO (DU3WYECKYIO BEIMYMHY C JAPYTUMH BEJIUYHMHAMM,
CTPOUTH TpaPUKN N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUUHH;
XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3NUYECKHE SBICHUS W TIPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHHUS SHEPIHH, 3aKOH BCEMHUPHOTO TATOTEHUS,
TPUHITUN  CYTICPIIO3WIIMK  CUJI, TPUHIMII OTHOCUTENbHOCTH [ amwmes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpAaHEHUS HUMITYJIbCA, 3aKOHBI OTPAKECHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHHMSI 3apSAI0BOTO U MACCOBOTO YHUCEN



IpU SAEPHBIX PEAKIUSIX, IPU ATOM JaBaTh CJIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MaTEMATHUECKOE BBIPAXKECHHUE;

OOBSCHATh (PU3UYECKUE TPOIECChl U CBOMCTBA TeJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyaI[il MPaKTUKO-OPUECHTUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHUECKUX
IIaroB C OMOpPOM Ha 2—3 W3YYEHHBIX CBOWCTBAa (PU3UUECKUX SBIICHUH,
($u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THbIC 3a7a4d (OMUPAIOIIUECS HAa CUCTEMY U3 2—3 ypaBHEHH),
UCTIOJIB3YS 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE (PHU3NUECKIE BETUYNHBI: HA
OCHOBE aHaJIM3a yCJIOBUS 3aJ]aul 3alUChIBaTh KPATKOE yCIOBUE, BBISABIIATD
HEJOCTAIOUINE UM U30BITOYHBIEC JAHHBIE, BBIOMPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJUMbIE Il PEIICHUs, TMPOBOJUTH pacuy€Tbl U OLEHUBATh
PEATUCTUYHOCTD OTYYCHHOTO 3HAUEHUST (PU3NUECKON BETNUHHBI;
pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO pPEIIUTh MPH MOMOIIU
($uU3NYECKUX METO/OB, MCIOJIb3Yysl ONUCAHUE MCCIEI0BaHUS, BBIICISTH
IpOBEPSIEMOE  MPEIINOJIOKEHNE, OLEHUBATh MPABUIBHOCTh MOpPSAKA
NPOBEJCHUSI  WCCIICJIOBAaHMS, JIe€laThb BBIBOABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIOIEHUH 1 OTBITOB;

IPOBOJAUTH OMBITBI TIO0 HAOMIOAEHUIO (PU3WYECKUX SBICHUN WU
(¢u3nyecKkux CBOWCTB Ted (M3ydeHHE BTOporo 3akoHa HbroTOHA, 3akoHa
COXPAaHEHHUsl SHEPTUM, 3aBUCUMOCTb IEpHOJa KOJIEOaHUM MNpYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTATYAbl MaJIbIX KOJeOaHUM, MPSIMOJIMHENHOE pacIpOCTpaHEHUE CBETA,
pasnokeHue 0eyoro CBeTa B CHEKTP, U3yUYCHHE CBOMCTB M300PAKECHUS B
IUIOCKOM 3€pKajle M CBOICTB H300pa)keHUs MpeaMeTa B coOuparoleit
JUH3€e, HAOJIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB H3JIy4EHUs):
CaMOCTOATENILHO  COOMpaTh YCTAaHOBKY M3 HM30BITOYHOro Habopa
000pyIOBaHUs, OMMCHIBATH XOJI OTBITA M €T0 Pe3yIbTaThl, (HOPMYINPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEpPEHUH, ompeaenss
CpellHee 3HayeHue u3MepsieMoil BenuuuHbl ((POKYyCHOE paccTosHue
coOuparolel JIMH3bl), OOOCHOBBIBATH BBIOOp croco0a H3MEpeHUs
(M3MepUTEILHOTO PHOOpPa);

OPOBOAUTH HCCIEAOBAHUWE 3aBUCUMOCTEH (PU3MUECKHX BEJIUYHH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHU (3aBUCUMOCTbH ITyTH OT BPEMEHU NPU
PaBHOYCKOPEHHOM JBWKCHHH 0€3 HadalbHOW CKOpPOCTH, TIepUoja
KOJIe0aHU MaTeMaTHYeCKOT0 MasTHUKA OT AJUHBI HUTH, 3aBHCHUMOCTH
yria OTpakeHUs CBETa OT yrjla MajJeHUs U yria MpejJoMJICHUs OT yria
naJieHns): TUIAaHUPOBATh UCCIIEI0BAaHUE, CAMOCTOATEIBLHO COOUPaTh



YCTaHOBKY, (PUKCHUPOBAaTh pe3ydbTaThl IOJYYEHHOH 3aBUCHUMOCTHU
bu3nUecKux BETUYMH B BUJIEC TaONMI] U rpadUKOB, JAeNiaTh BBIBOJBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOJANTH KOCBEHHbIE M3MEpEHUsA (U3NUECKUX BEIMUYUH (CpemHsis
CKOpPOCTh U YCKOPEHHE TeJa IPU PAaBHOYCKOPEHHOM JBUKEHHUH, YCKOPEHHE
CBOOOJHOTO TaJCHMs, >KECTKOCTh TMPYXKHUHBI, KOAXDOUIMEHT TpeHus
CKOJIBKEHHS, MeXaHuueckass paboTa M MOIIHOCTh, 4acTOTa U TEPHOJ
KOJIE0aHUN MaTeMaTUYeCKOr0 WU MPYKUHHOTO MAasSTHUKOB, OINTHYECKas
CHJIa COOWpAaroIIe JWH3BI, pPaTUOAKTUBHBIA (OH): TUIAHUPOBATH
U3MEpPEHUs], COOUpPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBINOJIHATH
U3MEpEHUs, ClIeys] MPEeaO)KEeHHOW HMHCTPYKIMU, BBIYUCIATH 3HAYCHUE
BEJIMYMHBI U aHAJTU3UPOBATH MOJIyYEHHBIE PE3YIbTAThl C YUYETOM 3a/1laHHOM
MIOTPEIIHOCTHA U3MEPEHNN;

coOJII01aTh MpaBUiia TEXHUKUA 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOpPHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE IPU3HAKW HU3YYEHHBIX (DU3HUECKUX MOJEIEH:
MaTepuagbHas TO4YKa, aOCOJIIOTHO TBEPIOE TENO, TOUYECUHBIA HCTOYHHK
CBETa, JIy4, TOHKAas JTMH3a, [JITaHeTapHas MOJEIb aTOMa, HYKJIOHHAsI MOJIENb
aTOMHOTO SIJIpa;

XapaKkTepu30BaTh MPUHIUNBI JACUCTBUA HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX omnucaHus (B TOM YHCIE:
CIHUIOMETP, NATYUKH TOJIOKEHHUS, PACCTOSHUA W YCKOPEHHs, pakera,
9XOJIOT, OYKH, TMepHucKom, (oToanmapar, ONTUYECKHE CBETOBOJPDI,
CHEKTPOCKON, JO3UMETp, Kamepa BumbcoHa), uCHoib3ys 3HaHHUS O
CBOMCTBAaX (U3NYECKUX SBJICHUM W HEOoOXoaumble (HU3UYECKUE
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI M CXEMATHYHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHYECKHX IPOIIECCOB
OpU pElICeHUH Yy4yeOHO--MPAKTUYECKUX 3a/ay, ONTUYECKHE CXEMBl IS
NOCTPOEHHUS N300paXKeHH B IMJIOCKOM 3epKajie U coOuparomiei JuH3e;
OPUBOIUTH  MPUMEpPHl  (HAXOAUTh  HHGMOpPMAIMIO O  MpPUMEpPax)
MPAKTHYECKOTO HCIMOJb30BaHNsA (PU3UYECKUX 3HAHWA B TIOBCEIHEBHOM
KU3HU JJi1 obecrieueHus] 6€30MacHOCTH MPHU OOpaIlleHNH ¢ MpUdopaMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUS 370POBbs U COOTIOACHNUS HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKpY>KaIoIEeH Cpeie;

OCYIIECTBIISITh TOWCK WHGOpManuu  (U3HUECKOTO COJICp)KaHUA B
HuTepHeTe, caMOCTOATEIHHO (HOPMYITHPYsI TIOMCKOBBINA 3aMpocC, HAXOAUTh
NyTU ONPEENICHUs] JOCTOBEPHOCTH MOIYYeHHON MH(POpPMallMU Ha OCHOBE
UMEIOLINXCS 3HAHUN U TIOTIOJTHUTENIbHBIX HCTOYHUKOB;



UCIOJIb30BaTh MPH BBIMIOJHEHUU YU€OHBIX 33JaHUN HAYYHO--TIOMYJISPHYIO
JAUTEpaTypy (PU3MUECKOIO COJIEpKaHus, CIPABOYHbIE MaTEpUAIIbI, PECYPCHI
cetu VHrepHer, BnaxgeTp NpPUEMAMM KOHCIIEKTUPOBAHHS  TEKCTA,
npeobpazoBanus HHGOPMAIIUU U3 OJJHOM 3HAKOBOW CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIC W YCTHBIE COOOILEHUS HA OCHOBE
UHpOpPMAIlMM U3 HECKOJIBKMX MCTOYHUKOB (PU3NYECKOTO COJIEpiKaHus,
nyOIMYHO NPEACTABIATh PE3yIbTAaThl IPOCKTHON MIIM MCCIEA0BATEIbCKOM
NEATENIbHOCTH, IIPU  3TOM  I'PaMOTHO  HCIIOJb30BaTh  W3YYEHHBIN
NOHSATUWHBIN ammapaT H3y4yaeMoro pasjeia (U3UKH U CONPOBOXKIATh
BBICTYIUICHHE MpEe3eHTaluel ¢ yd4é€ToM OCOOEHHOCTEM ayJuTOpPHUH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

Ne  HaumeHoBaHue pa3iesioB U
n/m  TeM NPOrpamMmbl

KoanyecTBOo 4acoB

Bcero
padoThI

KoHTpoJbHbIE

IIpakTH4eckue
padoThI

JIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

Bunnl

e TeJIbHOCTH
00y4arouuxcs ¢
yueToM padoueit
NPOrpaMmbl
BOCIIMTAHUS

Pa3nes 1. ®u3nka u e€ poJib B NO3HAHMHU OKPY:KAKOIIEro MUp

11 ®du3uka - Hayka 0 pUpoae

bubmmnorexa [JOK

https://m.edso0.ru/7f416194

Owvanor,
HanpaB/IeHHbIW Ha
BOoCMnpuATUE
3CTETUYECKMUX
KauyecTsB ¢pu13nyecKkomn
HayKu: eé
rapMOHWUYHOTO
NOCTPOEHMUS,
CTPOrocTu, TOYHOCTH,
JNIAKOHUYHOCTW.
PacnosHaBaHue

"

Knaccuduraums
dn3nyeckmx
ABNEHUN:
MEXaHWUYECKMX,
TENNOBbIX,
3NEKTPUYECKUX,
MarHUTHbIX U
CBETOBbIX.



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

1.2

duznueckre BEINUYNHBI

bu6nunorexa [JOK

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

MpaKTukym,
HanpaB/eHHbIM Ha
pa3BUTME HAYYHOM
Nto603HATENBHOCTH,
WMHTepeca K
nccnenoBaTeNbCKon
[EeATeNbHOCTMU.
N3mepeHune
JINHENHbIX pa3MepoB
Ten u

NPOMEKYTKOB
BPEMEHMU C YYETOM
NnorpewwHocTen.

1.3

EcrecTtBeHHOHAYUYHBIN METO
MO3HaHUA

bubmmnorexa [JOK

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

MpaKTuKym,
HanpaB/IeHHbIN Ha
pa3BUTUE Hay4YHOM
Nto603HATENBHOCTH,
WHTepeca K
nccneaoBaTesIbCKom
AeATeNbHOCTH.
MNposegeHne
nccnenoBaHnA no
NpPoBepKe Kakown-
nmbo runoTesbl.

Hroro no paszneny

6

Pa3nen 2. [lepBoHayajibHbIE CBeIEHUSI O CTP

OCHHH BelleCTBa

2.1

Crpoenue BeriecTBa

1

0

but6mmoreka [JOK

https://m.edso0.ru/7f416194

Anckyceuna o]
notpebHoCTH B



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

dbopmmpoBaHuu
HOBbIX 3HaHW, B

TOM yncne
dopmynmpoBatb
naen,

NOHATNA, TUNNOTE3bI

o} dn3nYECKUX
obbeKTax "
ABNEHUAX;
HabnopeHue 7
WHTepnpeTaums
OnbITOB,
CBUAETENbCTBYOWMX
06 aTOMHO-
MONEKYNAPHOM

CTPOEHMM BeLlecTsa:
OnbITbI c
pacTBopeHMem
pas/IMYHbIX BELECTB
B BOZE.

2.2

JIBH>xeHue 1 B3aUMOJICHCTBHE
JACTHI[ BENIECTBA

bubnunorexa [IOK

https://m.edso0.ru/7f416194

becepa o
noTtpebHOCTH BO
B3aMMOAENCTBUM
npw BbINOSIHEHUM
nuccnenoBaHuUi u
NPOEKTOB
¢dunsnyeckol
HanpaB/JIEHHOCTH,

OTKPbITOCTb ONbITY U



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

3HAHUAM APYrux
MNposegeHne n
0b6bACHEHWE ONbITOB
no

0obHapyXeHuto cun
MONEKYNSAPHOrO
NPUTAXKEHUA U
OTTa/IKNBAHMUA

2.3

ArperaTHble COCTOSHUS
BEILECTBA

bu6nunorexa [IOK

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

becepa o
roTOBHOCTHU K
aKTUBHOMY
yyactuio B
obcyKaeHun
obuiecTtBeHHo-
3HaAYUMBbIX 7
3TUYECKMUX
npobnem,
CBA3aHHbIX C
NPaKTUYECKUM
npUMeHeHnem
OOCTUXKEHNI
dU3nKu;
YcTtaHoBneHue
B3aMMOCBSA3U
mexay
ocobeHHOCTAMMU
arperaTHbIx
COCTOAHMI BOAbI U
CyLLecTBOBaHMEM
BOAHbIX
OpraHnU3mMoB

(MC - 6uonorus,



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

reorpa¢usn)

Uroro no pazneny

5

Paznen 3. /IBuskeHHe U B3aHMOJAEHCTBHE TeJl

3.1 Mexaunueckoe IBUKEHUE

bu6mmorexa [IOK

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

AKTUBHOE yyacTue B
peweHnn
NpPaKTUYeCcKnx 3aaad
(B pamKax cembm,
obpasoBaTtenibHOM
opraHusauuu,
ropoja, Kpas)
TEXHOJIOTUYECKOM U
coumanbHowm
HanpaB/IEHHOCTY,
Tpebyowmx B TOM
yncne n GpU3nYeCcKnx
3HAHWN.
OnpepeneHune
CKOpoCTU
paBHOMEPHOrO
OBUXeHUn (WwapuKa
B XKMJKOCTK, Moaenu
3NeKTpUYecKoro
asTomobuna n T.4.).
OnpepeneHune
cpegHeit ckopocTu
CKOJIb}KeHuA bpycKa
WAU LIapUKa No
HaK/JIOHHOM



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

NNOCKOCTH

3.2

I/IHepHI/IH, Macca, IIJI0THOCTDb

bu6mmorexa [IOK

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

MpoeKTHble 3a8a4n C
opueHTaumen Ha
npuMeHeHne
dU3NYECKUX 3HAHUI
ONs pelleHus 3agad
B8 0b6nactu
OKpYyrKatowen
cpeapbl,
NJaaHMPOBAHMSA
NOCTYMKOB M OLEHKMU
NX BO3MOMHbIX
nocneacTenimans
OKpYyrKatowen
cpeapbl.
Ob6bsacHeHMe U
NPOrHo3npoBaHue
ABNIEHUN,
06ycnoBAEHHbIX
MHepuuen,
Hanpumep, 4To
NPOUCXOANT NP
TOPMOXKEHUU UK
pes3komMm mMmaHeBpe
aBTOMObBUASA,
noyemy
HEBO3MOXHO
MIHOBEHHO
npekpatTUTb
OBUXKEHWe Ha



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

Besiocunene nnm
CamoKaTe U T. 4.

3.3

Cuia. Buner cun

14

bubnuoreka [JOK

https://m.edsoo0.ru/7f416194

PassuBatouwme
y4yebHble 3a4a4m Ha
NOBbILIEHWNE YPOBHS
cBoel
KOMMNETEHTHOCTU
yepes NPaKTUYECKYHo
[eaTeNlbHOCTb
AHanuns
NPaKTUYECKNX
CUTyaUUin, B KOTOPbIX
nponsnseTcs
AencrTeme cunbl
ynpyroctu
(ynpyroctb maua,
KPOCCOBOK, BETOK
nepesa u ap.).
O6bsAcHeHue
opbuTanbHoro
OBVXKEHUA NaaHeT
C UCNO/Ib30BaHMEM
ABNEHUNA TATOTEHUA
W 3aKOHAa UHEepLMN.

Uroro no pazneny

Pa3nen 4. laBiienune TBEPABIX TeJ, )KUAKOCTEN U ra3oB

21

4.1

Hasnenue. Ilepenaua naBneHust

TBEPABIMU TEJIAMH,

KHUOKOCTAMH U Tra3aMu

bu6nunorexa [JOK

https://m.edso0.ru/7f416194

becepa o
notpebHoCcTU B
dbopmmpoBaHuK



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

HOBbIX 3HaHW, B
TOM yuncne
dopmynmpoBaTtb
naeu,

NOHATUSA, TMNOTE3bI O
dur3nYecKnx
obbeKTax u
ABNIEHUAX.
N3yyeHune
ocobeHHocTel
nepeaayv gaBneHns
TBEPAbIMM TEeNaMU,
KUOKOCTAMU U
rasammu

4.2

I[aBJICHI/IC KHUAKOCTHU

but6mmoreka [JOK

https://m.edso0.ru/7f416194

AKTUBHOe yyacTue B
peleHun
NpaKTUYeCcKNX 3amau
(B pamKax cemby,
obpasoBaTtenbHOM
opraHusaumu,
ropoja, Kpas)
TEXHOI0MMYECKOM U
coumnanbHom
HanpaB/IeHHOCTY,
Tpebylowux B TOM
yncne n GpUsnYecKmx
3HaHWN.

AHanms un
0b6bACHEHUE
NPaKTUYECKMX
cuUTyaumi,



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

LEeMOHCTPUPYIOLLUX
nposBs/ieHne
AaBneHus
HXNAOKOCTU N 3aKOHa
Mackana, Hanpumep
npoLLEeccos B
OopraHusme npu
rnyboKoBOLHOM
HbIPAHUN

4.3

ATtMocepHoe aBieHne

bu6mmorexa [IOK

https://m.edso0.ru/7f416194

MpakTUKym c
opueHTaumel Ha
npumeHeHune
dU3MYECKUX 3HAHMI
ONA peleHuns 3agad
B 061acTu
OKpyKatoLLei
cpeapbl,
NJaaHMPOBAHMS
NOCTYMKOB U OLEHKM
NX BO3MOMHbIX
nocneacTBUNANA
OKpYy»KatoLein cpeabl
ObbAcHeHue
CyLLECTBOBAHMA
atmocdepsbl Ha
3emne 1 HEKOTOPbIX
nnaHeTax uau eé
OTCYTCTBUA Ha
APYrux nnaHeTax u
JlyHe



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

4.4

HeﬁCTBHe KHNIAKOCTH M Ira3a Ha
HOFp}I)KéHHOC B HHUX TCJIO

bubnuoreka [JOK

https://m.edsoo0.ru/7f416194

Ownanor o
NOBbILIEHME YPOBHSA
cBoel
KOMMETEHTHOCTU
Yyepes NpPaKTUYECKYHO
[eATeNbHOCTb.
MNposegeHne n
obcyxaeHne
OnbITOB,
OEMOHCTPUPYHOLLNX
33aBMCUMMOCTb
BbITA/IKMBAlOLEW
CUANbI, AehcTBYIOLWEN
Ha TeNOo B XXUAKOCTH,
oT 06bEMa
Norpy*KEHHOM

B YKMAKOCTb YacTu
TeNla U OT NJIOTHOCTH
HKUOKOCTH.

Uroro no pazneny

21

Pa3nen 5. Pabora u MomHOCTB. DHEprus

5.1

PaGora u Mo1rHoCTh

bubnunorexa [IOK

https://m.edso0.ru/7f416194

MNnaHupoBaHue
CBOEro pasBuTHA B
npuobpeteHumn
HOBbIX GU3NYECKNX
3HaHWM
3KcnepumeHTabHOE
onpeaenexHve
MeXaHuyeckom



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

paboTbl cuAbI
TAXKECTU NpU
nageHuu Tena u
CUNbI TPEHUSA

npv paBHOMEpPHOM
nepemeLLeHnn Tena
Mo rOPU30HTa/IbHOM
NMOBEPXHOCTM

5.2

[IpocTeie MexaHU3MBI

bubmuoreka [JOK

https://m.edsoo0.ru/7f416194

AKTUBHOE yyacTue B
peweHnn
NpPaKTUYeCcKnx 3agad
(B pamkax cembm,
obpasoBaTtenibHoOM
opraHusauuu,
ropoja, Kpas)
TEXHOI0MMYECKOM U
coumanbHowm
HanpaB/IEHHOCTY,
Tpebylowmx B TOmM
yncne n GpU3nNYeCcKmx
3HAHWN.
OnpepeneHune
BbIMIpPbILLA B CUIE
NPOCTbIX
MeXaHM3MOB Ha
npumepe pblyara,
NOABUXKHOIO U
HEenoABWKHOTO
6/10K0B, HAKNOHHOW
NJI0CKOCTH



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

5.3 | MexaHuueckas SHEPrus

bu6nmorexa [IOK

https://m.edsoo0.ru/7f416194

OuncKkyccna 06
MHTepece K
NPaKTUYeCcKomy
N3YYEHUIO
npodeccuin,
CBA3AHHbIX C
dun3nKoI.
ObcyxaeHne rpaHuLy,
NPUMEHMUMOCTH
3aKOHa COXPaHeHUs
3Hepruun.

Wroro no pazpeny

PesepBHOE Bpems

OBIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

12

68

12



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

8 KJIACC

Ne

HaunmenoBaHmue pa3aeioB

n/n ¥ TeM NPOrpaMMmbl

KoaudecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JIEeKTPOHHBIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchI

Buabl gesTebHOCTH
o0yyaromuxcs ¢
yueToM padoueit
NPOrpaMmbl
BOCIIUTAHUS

Pasznen 1. TenjioBbIe iBJIeHUA

11

CtpoeHue u CBOICTBa
BelecTBa

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce

Becepa o roTOBHOCTU K
aKTMBHOMY Yy4acTuio B
obcyKaeHun
06LEeCcTBEHHO-3HAYNMBbIX
W 3TUYECKMUX Npobaem,
CBA3AHHbIX C
NpPaKTUYECKUM
NPUMeHeHnem
OOCTUXKEHNN GUIUKMN.
Ob6bAcHeHWe ponu
KanuUANSAPHbIX ABNAEHUI
A9 NOCTYNeHMA BOAbI B
OpraHM3m pacTeHui.
HabnoaeHue,
nposeaeHue n
06bACHEHWEe OMNbITOB NO
HabnoaeHN0 TENIOBOTO
paclMpeHns rasos,
KUAKOCTEN U TBEPADIX
Ten. ObbAcHeHue
coxpaHeHus obbéma
TBEPAbIX TEN, TEKYYECTH



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

XUAKOCTU (B TOM uncne,
pasHULbI

B TEKYYECTU ANA PasHbIX
UAKocTel), AaBneHuns
rasa.

1.2

TernoBble IPOLIECCHI

21

bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce

MpoeKTHbIe 3a4a4m C
opueHTaumen Ha
npumMmeHeHne GU3NYECKUX
3HAHWI ANA pelweHuna
3aga4 B obnactu
OKpYyKatoLLel cpeapl,
NJIaHNPOBAHWUSA NOCTYMKOB
N OLLEHKW UX BO3MOXKHbIX
nocneacTsunin ans
OKpy:Katowein cpeabl
AHanus cuTyaumii
NPaKTUYECKOro
NCNo/Ib30BaHMA TENIOBbIX
CBOICTB BeLLecTB U
MaTepuanos, Hanpumep, B
uenax
aHeprocbepereHus:
Tenaounsonaums,
sHeprocbeperatowme
KpbILy,
TEPMOAKKYMYNATOPbI U T.
A

ObcyxaeHue
3KOJIOrMYECKUX
nocneacTsnia



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

NCMNONb30BaHUA
ABUraTenen BHyTpeHHero
CropaHus, TenJ0BbIX U
TMAPO3/EKTPOCTAHLUMMA

Uroro no pazneny

Paznen 2. DnekTpuyeckue u Mar

28

HUTHBIC

ABJICHUA

2.1

DneKTpuYecKue 3apsabl.

3ap$[)KeHHBIe TCJIa U UX
B3aHMOJICHCTBHE

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

PasBuBatoLme yyebHblie
cUTyaumuu B
noTpebHocTU BO
B3aMMOLENCTBUM  NpU
BbINO/IHEHWUU
nccnenoBaHUin 7
NPOEKTOB  pU3nNYECcKomn
HanpaB/IEHHOCTY,
OTKPbLITOCTb  OMbITY MU
3HAHUAM APYruX;
NoBblLLIEHME YPOBHSA CBOEM
KOMNETEHTHOCTUN Yepe3
NPaKTUYECKYIO
OeATeNbHOCTb.
HabntogeHune u
nposegeHne onbIToB

Mo 3NeKTpusaLmm Ten npum
COMPUKOCHOBEHUM U
NHAYKLUMeEN

2.2

ITocTosiHHBIH
BJIEKTPUYECKUM TOK

20

bubnunorexa [JOK
https://m.edsoo.ru/7f4181ce

Becesja o0 ocosHaHue
aednumTos

COBCTBEHHbIX 3HAHUI U
KOMMEeTeHTHOCTEMN B



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

obnactu GU3MNKHY;

OCO3HaHHUE
LIEHHOCTH 0€30IaCcHOI0
obpaza KA3HA B
COBPEMEHHOM
TEXHOJIOTHUECKOM
MUpE, BaXXHOCTH MPABUI
0e30IacHOr0 MOBEICHHUS
Ha  TpaHCIOpTe, HAa

Joporax, c
AIEKTPHYECKUM u
TCIIJIOBBIM
000pynoBaHUEM B
JOMAaIIHUX yCJIOBHUAX.

OOBsiICHEHHE YCTPOWCTBA
Y NIpUHLIMIA JAEHACTBUS
JIOMAaIITHUX

3JIEKTPOHAT PEBATEIBHBIX
npubopoB. OObsicHEHHE
MPUIMH KOPOTKOTO
3aMBIKaHUSl U TPUHLIUIA
JIeHCTBUS IJIABKUX
HpEAOXPaHUTENEH.
Pewenne 3a7a4 c
HCIIOJIb30BaHUEM 3aKOHA
Jxoyns—JIenia

2.3

MarsuTHEBIC SIBJICHUS

1.5

bubnunorexa [IOK
https://m.edsoo.ru/7f4181ce

becepa c
OopueHTaumA Ha
npMMeHeHue

dU3NYECKUX 3HAHUIM ana
peleHms 3amau B



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

obnactn  okpyatowen
cpeapbl, NJIaHMPOBAHUA
MOCTYMNKOB M OLEHKU MX
BO3MOXHbIX
nocneacTeuii ana
OKpYyrKatoLel cpeabl;
0CO3HaHwWe rnobanbHoro
XapaKTepa 3KONOTMYECKMX
npobaem u nyTen nx
peleHus.

AHanus cuTyaumm
npaKTU4YecKkoro
NpPUMeHeHuA
3NEKTPOMArHuTOB (B
ObITOBbIX TEXHUYECKMX
YCTPONCTBAX,
NPOMbILIAEHHOCTH,
MeaULUNHE).

2.4

DJIEKTpOMarHuTHast
WHTYKITHS

bubnunorexa [JOK
https://m.edsoo.ru/7f4181ce

[Ownanor 06 oco3HaHue
LEeHHOCTM GU3MYECKO
HaYKW Kak MOLLHOro
WMHCTPYMEHTa No3HaHuA
MWpPa, OCHOBbI Pa3BUTUA
TeXHONOr1I, BaxkHelLwen
COCTaBAAOLWEN KYNbTYPbl.
OnbITbl NO UCCNEA0BAHMUIO
ABNEHUSA
3/1eKTPOMArHUTHOM
WMHAYKUMU: UccnefoBaHue
M3MEHEHUI 3HAYEHUSA U
Hanpas/eHuA



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

WMHAYKLMOHHOrO TOKa

Uroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME

37

68

14.5




9 KJIACC

Ne

HaunmenoBaHmue pa3aeioB

n/n ¥ TeM NPOrpaMMbl

KoaudecTBO 4acoB

Bcero
padoThI

KoHnTpoJbHbie

IIpakTH4eckue
padoThI

DJIEeKTPOHHbBIE
(undposbie)

oOpa3oBaTe/ibHbIE

pecypchI

Buabl
AesiITeJIbHOCTH
00y4arouuxcs ¢
yueToM padoueit
NPOrpamMMbl
BOCIIMTAHUS

Paznen 1. Mexannuyeckue siBJeHUS

11

MexaHuueckoe IBMKEHUE U

CIOCOOBI €ro OMMUCAHUSA

10 0

bu6mmoteka [IOK

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

Aunckycecma o
OCO3HAHWE LEHHOCTH
dU3NYECKOM HAYKM KaK
MOLLIHOTO MHCTPYMEHTA
NO3HaHWA MUPa,
OCHOBbI Pa3BUTUSA
TEXHOJIOTUHA,
BaXKHeuLwewm
cocTaBasouwein
KY/IbTYpbl.
Ob6cyxaeHme rpaHu,
NPUMEHNUMOCTU
mozaenu
«MaTepuanbHasn
TOYKa».

Onucanue
MeXaHUYeCcKoro
ABUKEHUS
pPa3NMYHbIMU
cnocobamm
(ypaBHeHWe, Tabnnua,



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

rpaduk).

AHaNN3 XKN3HEHHbIX
CUTyauMii, B KOTOPbIX
npoAsnaeTca
OTHOCUTENbHOCTb
MeXaHW4yecKoro
OBUKEHUA.

1.2

B3aumonelictBue Ten

20

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

AKTUBHOE y4yacTHE B
peleHnn
MPaKTUYECKUX 3aaad
(B pamkax ceMbH,
obpa3zoBarenbHON
OpraHu3aIyH,
ropoja, Kpas)
TEXHOJIOTHYECKOH U
COLIMAJIbHOU
HaTpaBJICHHOCTH,
TpeOyIOIMX B TOM
quciae U (HU3NIECKUX
3HAHWM;

Anxanus IBVKEHUS
HEOECHBIX Tel IIOJ
JIeicTBUEM CHIIBI
TATOTEHUS

(c  wucmomp30BaHUEM
JIOMOHUTEILHEIX
HCTOYHHUKOB
WHPOPMAITUH).

1.3

3aKOHBI COXPaHEHHUS

10

bu6nunorexa [JOK
https://m.edsoo.ru/7f41a4a6

Ctpemnenue
aHaNM3MpoBaTb "



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

BbIABNATb
B3aMMOCBA3U
npupoasl, obuiecTea
7

3KOHOMMWKM, B TOM
yncnec
NCNo/Ib30BaHNEM
dU3NYECKMX 3HAHUN.
AHanus cutyaumin B
OKPY*KatoLWen XN3HU C
NCNO/Ib30BaHNEM
3aKOHa CoXpaHeHuA
UMnynbca.
PacnosHaBaHue
AB/NEHUA PEaKTUBHOIO
ABUXKEeHMA B Npupoae

N TEXHUKeE.
Hroro no pazneny 40
Pa3znen 2. Mexannueckne KoJ1e0aHUs U BOJTHBI
MoTpebHoCTb B
dopmunpoBaHum

2.1 MexaHuuecKkue KoJieOanus

bubnunorexa [JOK
https://m.edsoo.ru/7f41a4a6

HOBbIX 3HAHWI, B TOM
yncne
dopmynmpoBatb
naem,

MOHATUA, TMNOTE3bI O
dur3MYecKknx obbeKTax
N ABNEHUAX;
HabnopeHve
KonebaHuit nog,



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

aencremem cun
TAMKECTU U YyNPYroctTm un
obHapyrKeHue
NoAo06HbIX KonebaHui
B OKPY’KatloLLLeM MUpe.
AHanus KonebaHni
rpysa Ha HATU U Ha
npyxuHe.
OnpeaeneHune 4acToTbl
KonebaHu
MaTeMaTHUYeCKoro 1
NPYKUHHOIO
MaATHUKOB.

2.2

Mexannueckre BOJIHBI.
3BYyK

but6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

pynnoBsble NpoeKTbl €
opueHTaumnen Ha
npumeHeHne
dU3NYECKMX 3HAHUN
ON1A pelleHnn 33434 B
061acTn OKpyrKatoLLei
cpesbl, NJ1aHMPOBaAHMUA
MOCTYMKOB U OLEHKM UX
BO3MOXHbIX
nocneacTsnmansa
OKpYy’KatoLwen cpeapl
O6Hapy:KeHue u
aHa/In3 BOJIHOBbIX
ABNEHWI B
OKpyrKatoLem mupe.
HabnopeHue
33aBMCMMOCTM BbICOTbI



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

3BYKa

OT YacToThbl (B TOM
yucne, c
MCMNONb30BaHUEM
MY3blKabHbIX
WMHCTPYMEHTOB).
HabntoaeHue u
06bACHEHWE ABAEHNA

aKyCTUYecKoro
pe3oHaHca
Wroro no pazneny 15
Pa3nesn 3. D1eKTPOMATHUTHOE 1M0JIe U DJIEKTPOMATHUTHBIE BOJIHBI
PassuBatowme

3.1

3J'ICKTpOMaFHI/ITHOG IoJIE U
OJICKTPOMATHUTHBIC BOJIHBI

but6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

y4yebHble cuTyaumm Ha
0CO3HaHUe LeHHOCTH
bu13MYeCcKO HayKM Kak
MOLLLHOTO MHCTPYMEHTA
No3HaHUA Mupa,
OCHOBbI Pa3BUTKSA
TEXHONOruUN,
BaXKHenLwen
cocTaBAloLWEN
KY/IbTYpbl.

AHanuns TeKcTos,
ONKMCbIBatOLLMNX
NposBAEHUS
3/1eKTPOMArHMTHOro
N31y4yeHua B NPUpPoLE:
YKMBblE€ OpraHM3Mbl,



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

U3/1y4eHns HebecHbIX
Ten (cmbicnoBoe
yTeHue).
PacnosHaBaHue u
aHan3 PasANYHbIX
NpPUMeHeHNN
3/1EKTPOMArHUTHbIX
BOJIH B TEXHUKE.

Uroro no pazpeny

Pa3pnen 4. CBeroBble SIBJICHUA

4.1

3aKOHbI PacCpPOCTPAHEHUS
cBeTa

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

becepa o BocnpuaTtne
3CTETUYECKMX KauyecTB
¢bur3nyeckon Hayku: eé
rapMoOHUYHOTO
NoCTPOEeHUs,
CTPOrocCTu, TOYHOCTH,
JNTAaKOHUYHOCTW.
HabntoaeHue onbITos,
OEMOHCTPUPYHOLLNX
ABNEeHue
NPSMOANHENHOro
pacnpocTpaHeHus
cBeTa (BO3HUKHOBEHME
TEHW U MNONYTEHMU),

N X UHTepRpeTauma ¢
NCNo/ib30BaHMEM
NMOHATUA CBETOBOTO
nyva.

ObbacHeHMe U



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

MmoaennpoBaHue
CO/IHEYHOTrO U IYHHOTO
3aTMEeHUN.

4.2

JIMH3BI U ONITUYECKHUE
prOOpbI

bu6nunorexa [IOK
https://m.edsoo.ru/7f41a4a6

AKTHBHOE ydYacThe B
pereHun
MPAKTUYECKUX 3a]au
(B pamKax ceMbH,
obpa3oBarenbHON
OpTraHM3aINH,

ropoja, Kpas)
TEXHOJIOTUYECKONH U
COILMATbHON
HaIrpaBJICHHOCTH,
TpeOyIOIMHUX B TOM
qucie U GU3NIECKUX
3HAHUH,

NHTepec K
npaKkTU4eckomy
n3y4yeHuto npodeccuii,
CBAA3aHHbIX C PU3MKOIA.
AHanms ycTpoicTea u
nNpUHLMNA AEeNCTBUSA
HEKOTOPbIX ONTUYECKUX
npubopos:
¢doToannapara,
MWKPOCKONa,
Teneckona.

MN3yueHne moaenu
rn1asa Kak onTuYecKom
cucTembl. AHanus
ABNEHUI



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

6/1M30pyKOCTH U
0aNbHO30PKOCTH,
nNpUHUMNa aencTema

4.3

Pasnoxxenue 6enoro csera B
CIIEKTP

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

0YKOB

becepa o
notpebHocTH B
dopmupoBaHum

HOBbIX 3HaHW, B TOM
ynucne
dopmynmpoBaTtb
naen,

NOHATUA, TMNOTE3bI O
dun3nMyecknx obbeKTax
N ABNEHUSAX.
MposeneHune un
06bACHEHWE ONbITOB
Nno BOCNPUATHUIO LiBETA
npeAMEeTOB Npu UX
HabnofgeHun yepes
uBeToBble GPUNLTPbI
(uBEeTHbIE OYKM

Uroro no pazneny

Pa3zgen 5. KBauToBble ABJIeHUSA

15

5.1

I/ICHYCKEIHI/IC 1 IOrJIOmCHUC
CB€Ta aTOMOM

but6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

becepa o]
OCO3HaHMe LEeHHOCTH
du3nYecKkom  Hayku
KaK MOLLHOTO
WHCTPYMEHTa
NO3HaHMA MUpPa,
OCHOBbI pa3BuTmA



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

TEXHOJ/I0TUMA,
BaXKHeNLWwen
cocTaBAfAloLen
KyNbTYypbl;

pa3BUTME HAYYHOM
Nt0603HaTeNbHOCTH,
WHTepeca K
nccnenoBaTesibCKoM
OEeATeNbHOCTH.
ObcyxxaeHune
npoTUBOPEYMI
naaHeTapHoOM MoLenu
aTOMa M OCHOBaHMM
ana runotesbl bopa o
CTaUMOHApPHbIX
opbuTax 31eKTPOHOB

5.2

Crpoenue aToMHOrO s71pa

bubnunorexa [JOK
https://m.edsoo.ru/7f41a4a6

MNnaHnpoBaHue
CBOEro passuTMA B
npuobpeteHumn
HOBbIX  PU3NYECKMX
3HaHWI; cTpemneHne
aHaM3MpoBaThb "
BbIAB/ATD
B3aMMOCBA3M
npupoapl, obuwectsa
"

3KOHOMWKM, B TOM
yncne ¢
NCNONb30BaHUEM
dU3NYECKNX 3HAHUIA.
Ob6cyxaeHune



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

BO3MOXHbIX TMNoTe3 0
MOZENAX CTPOEHUSA
agpa.

OnpegeneHue cocTasa
A4ep no 3afaHHbIM
MaccoBbIM 1
3apAS0BbIM YMCAAM U
MO NOJIOKEHUIO B
nepuoamnyeckom
CUCTEME 3/IEMEHTOB.

5.3

S nepHbie peakunu

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

lpynnoBble MPOEKTbI
C OpueHTaumel Ha
npumeHeHne
dU3NYECKUX 3HAHUI
ONA peweHns 3agad
B obnactu
OKpYy»KatoLwemn cpeapl,
NAaHUPOBaAHWUA
MOCTYNKOB 1 OLLEHKM
nx BO3MOMHbIX
nocneacTsui ans
OKpYy*KatoLen cpeapl;
0CO3HaHue
rnobanbHoOro
XapakTepa
3KONOTNYECKNX
npob6aem u nyTen mx
peLeHus.
ObcyxaeHue
nepcnekTns
NCMONb30BaHMUA



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

ynpasasemoro
TeEpMOALEPHOro
CUHTe3a.

ObcyxaeHune
NpPeMMyLLECTB U
3KONOTNYECKUX
npobnem, CBA3aHHbIX C
A0epPHON SHEePreTUKom

Uroro no pazpeny

Pa3nes 6. [loBTOpuTEIbHO-0000111a101MIT MOTYJ/Ib

17

6.1

[ToBTOpenue u 06061IeHNE
cozIepKaHus Kypca (PU3UKH
3a 7-9 xnacc

bubmmnorexa [JOK
https://m.edsoo.ru/7f41a4a6

Ounckyccnn 06
OCO3HaHWe  LLEeHHOCTU
dU3NYECKOM HayKKN KaK
MOLLHOTO MHCTPYMEHT]

No3HaHuA MKpa,
OCHOBbI pa3BuTUA
TexXHONOorun,
BaXKHeMlLwewn
cocTaBasouwein
KY/IbTYpbl;

pa3BUTME HAy4YHOM
N0603HATENbHOCTH,
MHTepeca K
nccnenoBaTebCKom
neATenbHoCTH,

PelweHne pacyéTHbIX
3aZiay, B TOM yucne
npeAnonaraoLmx
NCNo/sib30BaHUe
dusnyeckuxmoaenen n
OCHOBAHHbIX Ha
CoAeprKaHUu



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

pasnnyHbIX pas3aenos
Kypca GU3nKM.

Uroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102

27




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosmuecTBo yacoB DJIeKTPOHHBIE
° OBbIE
Tema ypoka Kourpoabhbie| IlpakTuueckue UHPpPOBEI
n/u Bcero o0pasoBaTe/bHbIe
padoThI padoThI
pecypcsbl

®du3nka — HayKa 0 IpUpo/Ie.

1 . PHpoL 1 0 0 https://infourok.ru/
SIBnenust npupoabl

2 dusnyueckue sIBICHUS 1 0 0 https://infourok.ru/

3 DOu3nvecKre BEIMYUHBI U UX 1 0 0 http://class-
U3MepeHue fizika.narod.ru/07 class.htm
Ypoxk-uccienoBanue
"N3mepenue TemnepaTypsl Ipu

4 TTOMOIITH JKUKOCTHOTO 1 0 1 Mty /7 elass:

fizika.narod.ru/07 class.htm

TEPMOMETPA U JATUHKA
TeMIEpaTyphl"”
MeToapl HAy4YHOTO TTO3HAHMSL.

5 Onucanue Gu3UIeCKIX 1 0 0 bubmorexa [IOK

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

SIBJICHUH C TOMOILIBbIO MOJIENei
Ypoxk-uccienoBanue
"[IpoBepka runoTes3sl:
JaJIbHOCTH I10JIETA [IapUKa,

6 1 0 1 https://resh.edu.ru/
MYIIEHHOTO TOPU30HTAIBHO,
TeM OOoJIbIlIe, YeM OOJIbIIE
BbICOTA ITycKa"

7 Crpoenue BemecTBa. ONbITHI, 1 0 0 bu6muoreka [IOK
JIOKa3bIBAIOLINE TUCKPETHOE https://m.edsoo.ru/ff09fe0a



https://infourok.ru/
https://infourok.ru/
http://class-fizika.narod.ru/07_class.htm
http://class-fizika.narod.ru/07_class.htm
http://class-fizika.narod.ru/07_class.htm
http://class-fizika.narod.ru/07_class.htm
https://m.edsoo.ru/ff09f72a
https://resh.edu.ru/
https://m.edsoo.ru/ff09fe0a

CTPOCHHUC BCIUICCTBA

8 JIBM>KEHUE YacCTHII BEIIECTBA bubmmorexa [IOK
Hset https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OMnbIThI
9 10 HAOJIFOIEHUIO TEIIIOBOIO https://resh.edu.ru/
paCHIMPEHHUS Ta30BY
10 ArperaTHble COCTOSTHUS http://class-
BElIEeCTBa fizika.narod.ru/07 class.htm
OCoOEHHOCTH arperaTHbIX
cocTostHUH Boabl. O000IIEHE
bubnnoreka [IOK
11 o paszaeiny «llepBoHavanbHbIE
https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOEHUU
BEILECTBAY
MexaHHU4UecKOe OBIKEHUE.
12 PaBHOMEpHOE U bubnnorexa [TOK
p https://m.edsoo.ru/ff0a05c6
HEPaBHOMEPHOE JBUKEHNE
bubnuoreka [JOK
13 C .E
KOPOCTE. EAHHULBI CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer iyt 1 BpeMeHH bubnnoreka [JOK
JBIKCHUS https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. Macca — mepa bubmmoreka [IOK
WHEPTHOCTH Tell https://m.edsoo.ru/ff0a0c10
IImoTHOCTE BemiecTBa. Pacuer
16 Macchl 1 00bEMA TeJIa 0 €ro bubnnorexa [IOK
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlaGopatopHas paboTa
17 «OrmpesiesieHue IOTHOCTH https://resh.edu.ru/

TBEPAOTO TENA»



https://m.edsoo.ru/ff0a013e
https://resh.edu.ru/
http://class-fizika.narod.ru/07_class.htm
http://class-fizika.narod.ru/07_class.htm
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://resh.edu.ru/

Pemenue 3agay no reme

bu6nunorexa [IOK

18 "[InoTHOCTH BemiecTBa" https://m.edsoo.ru/ff0al123c
Cuiia KaK XapaKTepuCTUKa
19 B3auMoaercTeug Tei. Cuiia https://infourok.ru/
ynpyroctu. 3akoH ['yka
JlaGopaTopHas pabora
«3yueHune 3aBUCUMOCTHU
20 pactsokenus (aedopmarivn) https://resh.edu.ru/
MIPY>KUHBI OT MPUII0KEHHOMN
CHUJIBD»
21 [[“IBnenue TsroTenus. Cuna http://class-
TSKECTH fizika.narod.ru/07 class.htm
CBs13b MEX]ly CHIION TSKECTH U
99 Maccol tena. Bec Tena. bu6nuoreka [JOK
Pemenne 3agau o Teme "Cuna https://m.edsoo.ru/ff0al778
TsKeCTH"
Cuna TsKecTy Ha X
23 TJIaHeTax. d)mnqezclzl:(i bubmorexa LIOK
https://m.edsoo.ru/ff0a1502
XapaKTEPUCTUKHU TIJIAHET
but6mmoreka [JOK
24 Mswepenne ci. lntamomerp https://m.edsoo.ru/ff0al8cc
but6mmoreka [JOK
25 Bec Tena. Hevecomocts https://m.edsoo.ru/ff0a1778
Crnosxenue 1ByX cui,
HAMpaBJIEHHBIX MO OJTHOM but6mmoreka [JOK
26 N N
npsMoi. PaBHOENCTBYIOIIAS https://m.edsoo.ru/ff0ala70
cui
27 Pemenue 3amgad mo treme tps:/ /phys-

oge.sdamgia.ru/



https://m.edsoo.ru/ff0a123c
https://infourok.ru/
https://resh.edu.ru/
http://class-fizika.narod.ru/07_class.htm
http://class-fizika.narod.ru/07_class.htm
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://phys-oge.sdamgia.ru/
https://phys-oge.sdamgia.ru/

"PaBHoneiicTByromas cui"

28

Cuna TpeHus u €€ BUJIbL.
Tpenue B npupoje u TEXHUKE

bu6nuorexa [JOK
https://m.edsoo.ru/ff0alb9c

29

Jlaboparopnas pabota
«M3yveHune 3aBUCUMOCTH CHITBI
TPEHUS CKOJIBLKCHHSI OT CHITBI
JaBIICHUS U XapaKTepa
COIPHUKACAOLIIXCS
IMOBEPXHOCTEIN»

bu6nuorexa [JOK
https://m.edsoo.ru/ff0alcc8

30

Pemrenue 3aga4d Ha
onpeereHue
PaBHOJEHCTBYIOLIEH CUIIbI

https://phys-
oge.sdamgia.ru/

31

Pemenue 3amau o remam:
«Bec Tenay, «I'paduueckoe
n3o0paxkeHue cuiny, «Cuisy,
«PaBHOIENCTBYIOIIAS CUI»

bu6nuoreka [JOK
https://m.edsoo.ru/ff0alde0

32

KonTponbHas pabota mo
TeMaM: «MexaHn4ecKoe
NIBIOKEHHEY, «Macca,
IUIOTHOCTHY, «Bec Tenay,
«I"paduyeckoe n3o0pakeHne
cuiny», «CUnb»

https://resh.edu.ru/

33

JNasnenue. CriocoObl
YMEHBIIICHUS ¥ YBEITUUCHUS
JABJICHHUS

bu6nuorexa [JOK
https://m.edsoo.ru/ff0a20a6

34

JlaBiieHue ra3a. 3aBUCUMOCTD
JIaBJICHHS Ta3a OT 00bEMa,
TEeMIIEPATYPhI

bu6nuorexa [JOK
https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://phys-oge.sdamgia.ru/
https://phys-oge.sdamgia.ru/
https://m.edsoo.ru/ff0a1de0
https://resh.edu.ru/
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

[Tepenaua naBiieHUs: TBEPABIMU

35 TeJIaMH, KHIKOCTIMH U bubmorexa LIOK
’ https://m.edsoo.ru/ff0a25b0
razamu. 3akoH Ilackais
JlaBiieHUE B XKUJKOCTH U Tase,
36 BBI3BAaHHOE JCHCTBUEM CHIIBI buGnnorexa [IOK
https://m.edsoo.ru/ff0a2718
TSKECTU
Pemenue 3amad mo treme
37 «/laBieHre B )KUAKOCTH U Ta3e bu6 norexa [IOK
A ' https://m.edsoo.ru/ff0a2826
3akon [lackamsy»
bubmuorexa [JOK
38 Coobmarommuect cocynp: https://m.edsoo.ru/ff0a2970
39 I'uapaBIryYecKuii mpecc bubmoreia HOK
P p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [TopiHeBon http://class-
JKHUJIKOCTHBIA HAcoC fizika.narod.ru/07 class.htm
41 AtMocdepa 3emiit U IPUIUHBI bubnmnoreka [JOK
€€ CyLIeCTBOBaHUs https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmocdepHoe bubnuorexa [JOK
JIaBJICHHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocdepHOTo bubnmoreka [JOK
nasnenus. OnsiT Toppuyennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTB aTMOC(HEepHOTO
44 JABJIEHUS OT BBICOTHI HAJL Bubmorexa LJOK
https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOPs
Bbapomerp-anepou.
45 AT}?VIOC(b: Hoepz[aBneHHe Ha bubmorexa LIOK
p https://m.edsoo.ru/ff0a2fc4
Pa3IMYHBIX BBICOTAX
46 Pemenue 3amay mo reme " http://class-



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
http://class-fizika.narod.ru/07_class.htm
http://class-fizika.narod.ru/07_class.htm
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
http://class-fizika.narod.ru/07_class.htm

AtmochepHoe naBieHue”

fizika.narod.ru/07 class.htm

JeiicTBuE )KUIKOCTH U Ta3a Ha

47 IOTPYKEHHOE B HUX TEJIO bubmorera [IOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumMenoBa cuiia
JlaGopaTopHas pabora
«Onpezeneiie bub6nunorexa [IOK
48 BBITAJIKUBAIOIIEH CUIIBL,
. Ill https://m.edsoo.ru/ff0a33fc
JCHCTBYIOIICH HA TEO,
MOTPYKEHHOE B KUKOCTH)
Jlaboparopnas paboTa 1o Teme
«MccaegoBanne 3aBUCUMOCTH
N bu6mmoteka [{OK
49 BoGA TE B BOC 0T 005EMa https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B JKUIKOCTh — :
YacTH Tellay
bu6mmoreka [IOK
50 [InaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlabopaTopHas paboTta
"KoHcTpynpoBanue apeomerpa
51 WA KOHCTPYUPOBAHHE JIOJKHU H https://resh.edu.ru/
OIpeieIIeHuE €€
Ipy30M0bEMHOCTH"
Pemenne 3amad mo TemMam:
«IInaBanue cymos. BuGmrorexa LOK
52 B
OSAYXOTITABARHCED, https://m.edsoo.ru/ff0a3654
«/laBieHne TBEpABIX TEM,
JKHUJIKOCTCH U Ta30B»
KonrponsHas padora no reme
53 «JlaBiIeHye TBEPABIX TEll, https://resh.edu.ru/

JKUIKOCTEH U ra3oBy



http://class-fizika.narod.ru/07_class.htm
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://resh.edu.ru/
https://m.edsoo.ru/ff0a3654
https://resh.edu.ru/

bu6nuoreka [JOK

0
>4 Mexanmeckas pabora https://m.edsoo.ru/ff0a3f82
55 MormutHoctb. Equauiiet 0 bubmuoreka [JOK
MOIIIHOCTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccienopanue "Pacuér
56 MOII[HOCTH, Pa3BUBACMOI PH 1 https://resh.edu.ru/
MobEME 10 JiecTHUIIE"
57 IIpocThie Mexanu3Mbl. Poiyar. 0 http://class-
PaBHOBecue cuit Ha pplyare fizika.narod.ru/07 class.htm
Prruaru B TexHuke, OBITY U
58 npupoe. JlaboparopHas 05 bubmuorexa [JOK
pabota «MccnenoBanue ' https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHSI pbIYara
Pemenue 3agaud no treme
59 «YcnoBus gBHOBeCI/ISI 0 bubmoreia HOK
p https://m.edsoo.ru/ff0a48a6
peIyara»
Koadduunent noneznoro
JNEUCTBUS MEXaHU3Ma.
60 Jlaboparopnas paboTa 0.5 https://resh.edu.ru/
«3mepenue KII/ naknonHOM
TJTIOCKOCTHY
61 Pemenue 3agau mo teme 0 bu6nuorexa [JOK
"Pabora, momaocTh, KIT/" https://m.edsoo.ru/ff0a4c48
MexaHudeckasi SHEPTHsl.
62 Kunernueckas u ’ 0 bubmmorexa [JOK
https://m.edsoo.ru/ff0a4252
MOTEHITUATbHAS DPHEPTHUS
63 3aKOH COXpaHEHUs 0 bu6muoreka [IOK

MEXaHUYECKOU DHEPTUU

https://m.edsoo.ru/ff0a4360



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://resh.edu.ru/
http://class-fizika.narod.ru/07_class.htm
http://class-fizika.narod.ru/07_class.htm
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://resh.edu.ru/
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT 1O TEME
"DKCnepUMEHTaIbHOE
ONpeACIICHUE U3MEHECHUS
KHHETHYECKON B
MOTEHIMATBHON SHEPTUH TIPU
CKaTBIBAaHHUH TEJIA 10
HaKJIOHHOM IIOCKOCTH"

https://resh.edu.ru/

65

KonrponsHas padora mo reme
«PaboTta 1 MOIITHOCTB.
DOHeprus»

https://resh.edu.ru/

66

PesepBHblit ypok. Pabora ¢
TEKCTAMH 110 TEME
"MexaHnueckoe aBrKeHue"

bubnnoreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

PezepeHbiii ypok. Pabora ¢
TeKcTaMHu 110 Teme "JlaBiieHue
TBEPJBIX TN, )KUJIKOCTEH U
razoB"

bu6nuoreka [JOK
https://m.edsoo.ru/ffOa4ffe

68

PezepBHblit ypok. Pabota ¢
TekcTaMH 1o TeMe "PaboTa.
MomiHocTh. DHeprus"

OBUIEE KOJIMYECTBO YACOB
I10 [TIPOI'PAMME

68

12



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

8 KJIACC

KoaunuyecTBO 4acoB

DJIEeKTPOHHbIE
? Tema ypoka Konrpoabubie, IIpakTuyeckue 1HppoBbie
n/u Bcero o0pasoBaTe/bHbIe
padoThI padoThI
pecypchl
OCHOBHbIE MOJ0XKEHUS
1 MOJIEKYJIIPHO-KHUHETUYECKOU 1 0 0 bubnmnorexka HOK
TEOPHUH U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
HOJTBEPKICHUS
Macca u pa3mep aToMOB U
2 PASHEP 1 0 0 https:/resh.edu.ru/
MOJIEKYT
Mogenu TBEPIAOIO, KUIKOTO U
3 ra3§06 a3HoI:“i[) COCTO;III{IHIZ 1 0 0 bubmorexa [TOK
P https://m.edsoo.ru/ff0a540e
BelIeCTBa
OOBbsicHeHHE CBOMCTB
TBEPAOTrO, )KUJIKOTO U
ra3o00pa3HOro COCTOSTHUI
4 P 1 0 0 https://resh.edu.ru/
BEIIECTBA HA OCHOBE
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU Teopun
5 Kpucrannuueckue u amopgHbie 1 0 0 bu6mmoreka [IOK
Tela https://m.edso0.ru/ff0a5800
5 CmauvBaHue M KalWJUBIPHOCTb. 1 0 0 bubnmoreka [JOK
[ToBepxHOCTHOE HaATsKEHNE https://m.edsoo.ru/ff0a5530
7 TemuoBoe pacimupenue u 1 0 0 bu6mmoreka [IOK
coKaTHe https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs3b 1 0 0 https://resh.edu.ru/



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

TeMIIepaTypbl CO CKOPOCTHIO
TCIIJIOBOI'O ABMXKCHUS YaCTHUIL

BuyTpenHss sHeprusi.

bu6nunorexa [IOK

9 Croco0bl U3MEHEHHUS
N https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEH dHepruu
bub6nmmorexa [IOK
10 B erionepeaa
AR TETLIONCPE/IAtH https://m.edsoo.ru/ff0a6412
Ypok-koH(bepeHus
"[IpakTHuecKoe UCIIOIb30BaHUE
. bubmuorexa [JOK
11 TEIJIOBBIX CBOMCTB BEIIECTB U
https://m.edsoo.ru/ff0a65c0
MaTepHUasoB B IEISIX
sHeprocoepexeHus"
12 KonanuecTBO TEIUIOTHI. bubmuorexa [JOK
VYV nenvHaAsS TEMIOEMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOTO
13 6ananca. TemroooMeH u Bubmorexa ITOK
' https://m.edsoo.ru/ff0a7088
TEIJIOBOE PAaBHOBECHE
JlaGopatopHnas pabora
1 "UccnenoBanue siBJICHUS bu6mmoreka [IOK
TEMI000MeHa MPU CMEUTUBAaHUHT https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit Boabl"
Pacuer koanMdecTBa TEIIOTHI,
HEe00XO0IMMOTr0 IS HarpeBaHUs
15 P https://resh.edu.ru/
TeJa U BBICTSIEMOTO UM MPU
OXJIAXKIECHUH
JlabopaTopHas pabota
" . but6mmoreka [JOK
16 Onpenenenne yaeabHOU

TEIUNIOEMKOCTH BelecTsa"

https://m.edsoo.ru/ff0a6bb0



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://resh.edu.ru/
https://m.edsoo.ru/ff0a6bb0

DHeprus ToIMBa. Y aenbHas

bu6nunorexa [IOK

17
TEIIOTa CTOPAHUS https://m.edsoo.ru/ff0a7b5al
[1naBnenue u oTBEpACBaHME

18 KPUCTAJUTMYECKUX TEJl bubmmorexa [IOK

P ' https://m.edsoo.ru/ff0a71d2
VY aenpHas TEIIOTA MJIaBICHUS
JlaGopaTopHas pabota
19 "Onpenenenue yaenabHOMU bubnnorexa LIOK
" https://m.edsoo.ru/ff0a72fe
TEIUIOTHI TJIaBJICHUS JIbJA

20 [TapoobpazoBanue u bubnuoreka [IOK
KoHeHcanus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temnora
napooOpa3zoBaHus U

bubmuorexa [JOK
21 KOHJIEHCallUU. 3aBUCUMOCTh
https://m.edsoo.ru/ff0a786¢c
TEMIEPaTyphl KUTIEHUS OT
aTMOC(EpHOTO TaBJICHUS
Brnaxxnocts Bo3ayxa.

99 JlaboparopHnast pabota bubmuoreka [JOK
"OnpeneneHne OTHOCUTENbHOU https://m.edsoo.ru/ff0a7628
BJIQ)KHOCTH BO3ayXa"

Pemrenue 3agaq Ha

23 | ompeseneHUE BIAKHOCTH https://resh.edu.ru/
BO3yXa
[TpuHIMIIBI pabOTHI TETIIIOBBIX
nsurareineif. [laposas TypOuHa.

24 P P https://resh.edu.ru/
JIBurarensr BHYTPEHHETO
CTOpaHHS

o5 KII/I TermoBoro nBuraTess. bubnauoteka [JOK

TeroBeie JABUTaTCIIN U 3allluTa

https://m.edsoo.ru/ff0a7c7c



https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0a7c7c

OKpY>Karollen cpeJibl

3akoH COXpPaHCHUA U

26 MpEeBpAIICHHs YHEPTUH B https://resh.edu.ru/
TEIUIOBBIX IMPOIIeccax
[ToaroToBka K KOHTPOJILHOM
pabote mo Teme "TemnoBsie
bu6nmorexa [IOK
27 siBlIcHUsA. M3meHeHue
. https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSTHUI
BemecTBa"
KonTponbhas padota no teme
28 "TemnoBble SIBICHUS. bubnnoreka [IOK
N3menenue arperaTHbIx https://m.edsoo.ru/ff0a86ae
COCTOSHUH BemiecTna"
DnekTpusanus Tel. /[Ba poaa
29 przat lea por https://resh.edu.ru/
ANEKTPUUYECKUX 3apSIOB
Ypoxk-uccienoBanue
30 "JJIeKTpHU3aIUS TEJl MHIYKIIHEH https://resh.edu.ru/
U IIPA CONIPUKOCHOBEHHUH"
31 B3aumMoeiicTBre 3apssKeHHBIX bu6nuoreka [JOK
ten. 3akoH Kyrnona https://m.edsoo.ru/ff0a87e4
DNEKTPUUECKOE TOJIE.
HanpsixeHHOCTD
but6mmoreka [JOK
32 ANEKTPUUIECKOTO TTOJTSL.
https://m.edsoo.ru/ff0a8a0a
[TpuHIMI cynepno3uun
BJIEKTPUYECKUX MOTEH
Hocwurenu snexTpudeckux
33 | 3apsam0B. DIEMEHTapHbIH 3apsl. https://resh.edu.ru/

Ctpoenue aToma



https://resh.edu.ru/
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://resh.edu.ru/

[IpOBOIHUKY U TUBIEKTPUKH.

bu6nuoreka [JOK
34 3 0
AKOT COXPAHCHITL https://m.edsoo.ru/ff0a8ef6
ANEKTPUYECKOTO 3apsaa
Pemenue 3aga4 Ha npuMeHEeHUE
35 CBOMCTB AJIEKTPUYECKUX 0 bubmoreia HOK
https://m.edsoo.ru/ff0a90cc
3aps/i0B
DNEKTPUYECKHI TOK, YCIOBHS

36 €ro CylmeCTBOBaHHS. 0 bubnmnoreka [IOK
M cTOouHMKH 3TIEKTPUYECKOTO https://m.edsoo.ru/ff0a95a4
TOKa

37 JIeCTBUSI DIEKTPUUECKOTO 0 bubnnorexka HIOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoBaHue
"JleficTBUE 3IEKTPUUECKOTO

38 A P 1 https://resh.edu.ru/
TIOJIsI HA TIPOBOJAHUKHU U
TUBJIEKTPUKN"

39 DNEeKTpUYECKUN TOK B 0 bubnnoreka [IOK
MeTaJiax, JKHJIKOCTIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKas 1enb U e€ 0
COCTaBHBIC YACTH
Cuna toka. JlabopaTopHas

41 abora "M3mepenue u 0.5 brbmorexa [JOK
P P " ' https://m.edsoo.ru/ff0a8bd6
pEeryJIupoBaHUe CUITBI TOKA
DIEeKTPUUYECKOE HAIIPSKEHUE.

42 BoasT™metp. JIabopaToprast 05 bubnuotexa [JOK
pabota "U3mepenue u ' https://m.edsoo.ru/ff0a9e14
peryiaupoBaHue HarpsiKeHus"

43 ConpoTHBICHHE POBOIHHKA. 0 bubnauoteka [JOK



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://resh.edu.ru/
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14

VY nenbHoe CONPOTUBIICHHE
BEIIECTBA

https://m.edsoo.ru/ff0aa738

44

JlaGopaTopHas pabota
"3aBUCUMOCTb JIEKTPUUYECKOTO
COMPOTHUBIICHUS ITPOBOJIHUKA OT
€ro JJIUHbI, TUIOIIA U
MONIEPEYHOT0 CEYEHUS U
Marepuaia"

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTH CUJIBI TOKA OT
HanpspbkeHus. 3akoH Oma juist
y4acTKa 1ernu

bubmuorexa [JOK
https://m.edsoo.ru/ff0aad44a

46

Jlaboparopnas pabota
"UccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMPOTUBICHUS
pe3ucTopa M HANPSKCHHS Ha
pe3ucrope"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa04e

47

IlocnenoBaTtenbpHOE U
nmapajijiCJIbHOC COCANHCHHUA
IIPOBOAHHUKOB

https://resh.edu.ru/

48

JlabopaTopHas pabota
"IIpoBepka npaBuiia CIOKEHUS
HaIpsHKEHUN IIPU
MOCJIeI0BATEIHLHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

bu6nuorexa [JOK
https://m.edsoo.ru/ff0aaa58

49

JlabopaTopHas pabota
"IIpoBepka npaBuia AJisi CHIIbI
TOKa MpHU NapajieIbHOM
COEAMHEHHUH PEe3UCTOPOB"

but6mmoreka [JOK
https://m.edsoo.ru/ff0aadle



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

Pemenue 3aga4 Ha npuMeHEeHUE

50 3akoHa OMa /1711 pa3ImyHOro bubmoreia HOK
P https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS POBOIHUKOB
Pabora u momtHOCTH
bu6nuoreka [JOK
51 3JEKTPUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
Jlaboparopnas pabota
52 "Onpenenenue padboThl U bubnmnoreka [IOK
MOIIHOCTH 3JIEKTPUYECKOTO https://m.edsoo.ru/ff0ab3e0
TOKa"
DneKTpuYecKue Henu 1
53 MOTPEOUTENHN IIEKTPUICCKOM bubnnorexka HIOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
IToaroroBka Kk KOHTPOJIBHOMN
pabote 1o Teme
54 "DnexTpudeckue 3apsasl. bubnnoreka [IOK
3apspKeHHBIC TeJla U UX https://m.edsoo.ru/ff0abd2c
B3aumoaercTBus. [TocTosHHBII
ANEKTPUUYECKUN TOK"
KonTponbnas pabora no teme
"DNIeKTpUUECKHUE 3apsIbl.
55 3a H)KCII)-IHBIC Tena Hpnx bubmorexa [IOK
P . . https://m.edsoo.ru/ff0abea8
B3auMoeicTBusA. [locTOSHHBIN
AIEKTPUUYECKUN TOK"
[TocTosiHHBIC MAarHUTHI, X
56 y https://resh.edu.ru/
B3aNMO/IEIICTBIE
57 Ypok-uccienoBanue bubnmoreka [JOK

"N3y4yeHue nosei NocTOSHHbBIX

https://m.edsoo.ru/ff0ac3d0



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

MaraurToB"

58

MaruutHoOe nojie. MarHuTHoe
oJIe 3EMIIM U €T0 3HAYEHHE
JUTSL SKU3HU Ha 3eMile

bu6nmorexa [IOK
https://m.edsoo.ru/ff0acOba

59

OnbIT OpcTrena. MarouutHoe
T0JI€ AJEKTPUUYECKOTO TOKA
MarauTtHoe 1ose KaTyIiKH ¢
TOKOM

bu6nuorexa [JOK
https://m.edsoo.ru/ff0acld?2

60

[IpuMeHeHue 371eKTPOMarHuTOB
B TexHuke. JlabopaTopHas
paborta "H3ydyenue neicTBus
MarHMTHOTO MOJIS Ha
MPOBOJHUK C TOKOM"

0.5

bubnnoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEIND
IIOCTOSIHHOTO TOKA.
Hcnons3oBanue
3JIEKTPOJIBUTATENCH B
TEXHUYECKHUX YCTPOMCTBAX U Ha
TpaHcnopre. JlabopaTopHas
pabota "KoHcTpynpoBanue u
n3ydyeHue paboThbl
3eKTpoaBUrarens"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86c

62

OmnsiTel Dapanes. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
[IpaBuno Jlenua

https://resh.edu.ru/

63

Dnektporereparop. Crocoos
MOJYYEHUS AIEKTPUUECKON

SHEPruu. DIEKTPOCTAHLIUU Ha
BO300OHOBJISIEMBIX HCTOUHUKAX

https://resh.edu.ru/



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://resh.edu.ru/
https://resh.edu.ru/

SHEPrUu

64

[ToaroToBka K KOHTPOJIBLHOM
pabore 1o Teme
"JJIeKTpUUECKUE U MAarHUTHbBIC
SIBJICHHS"

https://resh.edu.ru/

65

KonTponbnas pabora no teme
"DJIeKTpUUECKUE U MAarHUTHBIC
SIBJICHUS "

bu6nmorexa [IOK
https://m.edsoo.ru/ff0acb14

66

PesepsHsiii ypok. Pabora ¢
TekcTaMmu 110 TeMe "TerutoBeie
sBJIeHUs"

bubnnoreka [IOK
https://m.edsoo.ru/ff0accbe

67

PesepBHblit ypok. Pabora ¢
TEKCTaMH 110 TeMe
"IToCTOSIHHBIN MEKTPUUYECKUI

TOK"

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

68

PezepeHbiii ypok. Pabora ¢
TEKCTaMU I10 TeMe "MarauTHele
sSBJIeHUS"

OBIIEE KOJIMYECTBO YACOB
I10 [TIPOI'PAMME

68

145



https://resh.edu.ru/
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoaudecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Tamnnes

Tema ypoka Kontposbubie I[IpakTuueckue
n/n Bcero oOpa3oBaTesibHbIE PeCypPChl
padoThI padoThI
Me €CKOe €HUE.
1 RAHHHECROE ABKEHH 1 0 0 https://resh.edu.ru/
MarepuanbHas TOUKa
Cucrema otcyera.
2 OI;HZCETenTI,HOCTL 1 0 0 bubmmorexa [IOK
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO IBUKEHUS
3 PaBHOMeEpHOE nIpsiIMOJIMHEWHOE 1 0 0 bubnmoreka [JOK
BIDKEHUE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOITUHENHOE
4 nBkenue. CpenHsas u 1 0 0 https://physoge.sdamgia.ru/
MT'HOBEHHAsl CKOPOCTh
[Ipsamonunerinoe
5 53};1\:) T;I; €HHOE JABM)KCHUE 1 0 0 bubnmorexa [IOK
p yCrop g ' https://m.edsoo.ru/ff0ad8d4
Yckopenue
CxopocTh MPSIMOJIMHEHHOTO _ d -
6 PaBHOYCKOPEHHOTO JIBHKEHUSI. 1 0 0 hitps://physoge.sdamagia.ru
I'paduk cxopoctu
JlaGopatopHnas pabora
"OnpeneneHne yCKOpeHus Tea
7 T I/Ip alllsHo CKOyeHHI;M 1 0 1 bubmorexa [TOK
pup yerop . https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKIIOHHON
IJIOCKOCTH"
CBoboaHoe nagenue Ten. OnbIThI )
8 1 0 0 https://physoge.sdamgia.ru/



https://resh.edu.ru/
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://physoge.sdamgia.ru/
https://m.edsoo.ru/ff0ad8d4
https://physoge.sdamgia.ru/
https://m.edsoo.ru/ff0adb18
https://physoge.sdamgia.ru/

PaBHOMEpHOE ABMKEHUE 110
OoKpykHOCTH. Ilepron u yacrora

bu6nuoreka [JOK

? oOpamienus. JInaeiHas u yriioBas https://m.edsoo.ru/ff0ael76
CKOPOCTH

10 LleHTpOCTpEMHUTETBHOE https://physoge.sdamgia.ru/
yCKOpeHue

1 [IepBeiii 3akon HeroTona. Bektop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612

12 Bropoii 3akoH HeroToHa. bubnuoreka [IOK
PaBHopelicTByIOIIAs cua https://m.edsoo.ru/ff0ae72a

13 Tpernii 3akoH HproToHA. bubnuorexa [IOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982

14 Pemrenue 3a1au Ha mpumMeHeHue bubnmnoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c

bu6nuoreka [JOK

15 Cuna ynpyroctu. axon I'yxa https://m.edsoo.ru/ff0aeca2

16 Pemenue 3amau mo treme «Cuita https://physoge.sdamgia.ru/
YIOPYTOCTH
Jlaboparopnas padota

17 On IZ Te I;inzrzxeCTTKOCTH bubmioreia LIOK
«rpeaen https://m.edsoo.ru/ff0aee28
TIPYKUHBDY

bu6nuorexa [JOK

18 Cra TpeHus https://m.edsoo.ru/ff0af738

19 Pemenue 3agau nmo reme «Cuna but6mmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTopHas paboTta

20 "Onpenenenue kodddunrenta Bubnmorexa [IOK

TPEHUs CKOJIbXKEHUs"

https://m.edsoo.ru/ff0af8be



https://m.edsoo.ru/ff0ae176
https://physoge.sdamgia.ru/
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://physoge.sdamgia.ru/
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be

Permrennie 3agad mo reme "3aKOHBI

21 Herotona. Cuna OCTH buomorexa LIOK
bro . ypyr ' https://m.edsoo.ru/ffOafb8e
Cuna tpeHus
Cuiia TSKEeCTH U 3aKOH
22 BCEMHUPHOTO TATOTECHHUS bubmmorexa [JOK
P ‘ https://m.edsoo.ru/ff0af044
Y ckopenue cBOOOIHOTO MaICHUS
Ypok-koupepenuus "JBimkeHue

93 TEJ BOKPYT I'PaBUTAIMOHHOTO
uentpa (CosHeyHas cucrema).
lanaxktuku"

Pemenue 3amau nmo teme "Cuna
24 TSDKECTU U 3aKOH BCEMUPHOTO bubmoreia HOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 [lepBas kocMHuuecKas CKOPOCTb. bubnuoreka [IOK
HesecomocTs n neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuanbHONW

26 TOYKH. AOCOIIOTHO TBEPOE bubnmnoreka [JOK
Teio. PaBHoBecHe TBEPAOTO Tena https://m.edsoo.ru/ff0afe36
C 3aKPEIIEHHON OCBIO BPALLEHUS

27 MowmenT cuibl. LleHTp TshrecTn https://resh.edu.ru/

28 Pemenue 3agay mo teme bu6nuorexa [JOK
"MowmenT cuibl. LlenTp Tsxectn” https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM

29 pabore o Teme "MexaHnueckoe bubnuotexa [JOK
IBIKeHUe. B3aumoneiicreue https://m.edsoo.ru/ff0b0408
Ten"

30 KonTponbhas pabora no teme bubmmoreka [JOK

"MexaHn4YeCcKOe IBUKEHUE.

https://m.edsoo.ru/ff0b06ec



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
https://resh.edu.ru/
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

Bs3aumoneiictBue ten"

Nmnynbe Tena. UMnynbe cubl.
3aKOH COXpaHEHHs UMITYJIbCA.

bu6nuoreka [JOK

31 Yupyroe u HEynpyroe https://m.edsoo.ru/ffOb07fa
B3aHMOJIECICTBUE
Pemenue 3amau mo teme "3akoH bu6nuoreka [JOK

32 "
COXpaHEHUs1 UMITYJIbCa https://m.edsoo.ru/ff0b096¢c
VYpoxk-koHbepernnus "PeakTuBHOE

33 P depenn ) https://resh.edu.ru/
JBIKEHUE B IIPUPOJIC U TEXHUKE

34 Mexanunueckas pabota u bubnuorexa [IOK
MOIIHOCTb https://m.edsoo.ru/ff0b0a84

35 PaboTa CHIIBI TSKECTH, CHIIBI bubmuorexa [JOK
YOPYTOCTU U CUJIBI TPEHUS https://m.edsoo.ru/ffob0db8
JlaGopatopHas paboTa
«OrnpeneneHue padoOThI CUIIBI Iioh .

36 TPEHHMS IPH PABHOMEPHOM https://physoge.sdamgia.ru/
JBIDKEHUH TeJIa 10
TOPU30HTAILHOM TOBEPXHOCTHY
CBs13b DHEPrUU U PadbOTHI.

37 PHIITH P https://resh.edu.ru/
[TorenumanpHas sHEPrUs
Kunernueckas sneprus. Teopema bu6mmoreka [IOK

38 .
0 KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
3aKOH COXpaHCHHS YHEPIHH B

39 P P https://resh.edu.ru/
MEXaHHKe
Jlaboparopnas pabora

40 «3 peHI/II; 3aK§Ha COXpaHEHUS bubmmorexa LIOK

ye p https://m.edsoo.ru/ffOb12fe

SHEPTUNY

41 KonebarenbHoe IBUKEHHE U €TO bu6nuorexa [JOK



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://resh.edu.ru/
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://physoge.sdamgia.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0b0c32
https://resh.edu.ru/
https://m.edsoo.ru/ff0b12fe

XapPaKTCPUCTHKHU

https://m.edsoo.ru/ff0b1858

3aTyxatromue KojieOaHusl.

42 BrinyxneHuble KojIeOaHus Brbmorexa LIOK
i ' https://m.edso00.ru/ff0b20f0
Pe3onanc
MaremaTuyecKuii U NPy KUHHBINA
43 by https://resh.edu.ru/
MasTHUKH
Ypoxk-uccienoBanue
44 «3aBUCUMOCTD IIEPHOJA bubnuoreka [IOK
KOJIeOaHUM OT KECTKOCTH https://m.edsoo.ru/ff0b197a
MIPYXUHBI U MAacChl TPy3a»
[IpeBpatenue sHepruu Npu
g5 | PeRPam prim I https://resh.edu.ru/
MEXaHMYECKUX KOJIeOaHUIX
Jlaboparopnas pabota
«OrnpeneneHne 4acToThl U bubnnoreka [JOK
46 .
nepuoia KoseOaHui https://m.edsoo.ru/ffOblaec
MPYXKUHHOTO MasSiTHUKa»
Jlaboparopnas pabota
«IIpoBepka HE3aBUCUMOCTH
47 nepuo/ia KojiebaHuit rpysa bubmorera [IOK
’ https://m.edsoo.ru/ff0b197a
MOJIBEIIIEHHOTO K HUTH, OT MacChl
rpy3a»
Mexanunueckue BojHbI. CBOMCTBa
48 MEXaHHYECKHX BOJIH. bu6nuorexa [JOK
[IponosibHBIE U MTOTIEPEYHbIE https://m.edsoo.ru/ffOb21fe
BOJTHBI
VYpoxk-koHpepeHuus
49 "MexaHN4YeCKHE BOJIHBI B

TBEPAOM Tene. CelicMuyeckue



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://resh.edu.ru/
https://m.edsoo.ru/ff0b197a
https://resh.edu.ru/
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

BOJTHEI"

3Byk. PactipocTpanenue u

50 https://resh.edu.ru/
OTpa)K€HUE 3BYyKa
Ypoxk-uccienoBanue

51 "Habro1eHre 3aBUCUMOCTH https://resh.edu.ru/
BBICOTHI 3ByKa OT YaCTOTHI"

I'poMKOCTB 3ByKa M BbICOTA TOHA.

52 | P K https://resh.edu.ru/
AKYCTHUYECKHI pe30HaHC
Ypok-KoH(pepeHIHs

53 "SI’)JH)T asB(b pn I/IHHq) a3BYK B bubnnorexa [IOK

PasByx ,I,) e https://m.edsoo.ru/ff0b23ca
MIPUPOJIC U TEXHHUKE
IToaroroBka Kk KOHTPOJIBHON

54 pabote mo Teme "3aKoHBI bubnmnoreka [JOK
coxpaHeHus. MexaHndeckue https://m.edsoo.ru/ff0b25f0
KoJieOaHHS ¥ BOJTHBI"

KonTponbHas padota no teme

55 | | JAKOHBI COXPAaHEHH. https://phys-oge.sdamgia.ru/
Mexaandeckue KojaeOaHus u
BOJIHBI"

56 DNEKTPOMarHuTHOE MOJIE. bu6moreka [IOK
DNEeKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
CBoMCTBa AJIEKTPOMArHUTHBIX

57 P https://resh.edu.ru/
BOJTH
Ypok-koupepenmus "[lkana
AJIEKTPOMArHUTHBIX BOJIH. Bubs OK

58 Hcnons3oBanue nommoreka L

AJICKTPOMArHUTHBIX BOJIH JIJISI
COTOBOI1 CBA3N"

https://m.edsoo.ru/ffOb2fe6



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://phys-oge.sdamgia.ru/
https://m.edsoo.ru/ff0b2abe
https://resh.edu.ru/
https://m.edsoo.ru/ff0b2fe6

VYpok-uccnenosanue "M3yuenue
CBOMCTB 2JICKTPOMArHUTHBIX

bu6nuoreka [JOK

o9 BOJIH C IOMOIIbIO MOOMIJIBHOTO https://m.edsoo.ru/ffOb2c6c
tenedona”

Pemenue 3ana4 Ha onpeneieHue ) .

60 | 4acTOTB M ATHHBI https://physoge.sdamgia.ru/
3JIEKTPOMATHUTHOMN BOJIHBI
DneKTpOMarHuTHas MPUPoIa

61 BETa pCKO OCTb CBeTz i bubmiorexa LLOK
¢ ) p . ' https://m.edsoo.ru/ffOb31d0
BonHoBbIe cBoliCTBa cBETa
HcTounuku cBera.

62 [IpsimonuneitHoe bubnnorexka HOK
pacrnpocTpaHEeHHE CBETA. https://m.edsoo.ru/ff0b3658
3armennsa Connua u JIyHb!
3aKOH OTpa)KEHHUS CBETA.

63 3epkana. Pemenue 3a1au Ha bubnuorexa [JOK
IIPUMEHEHHE 3aKOHA OTPaKCHUS https://m.edsoo.ru/ffOb38c4
cBeTa
[Ipenomiienue cBeta. 3aKoH bu6muoreka LIOK

64
IIPEJIOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
IlosnHOE BHYTpEHHEE OTpaKEHNE

65 cBera. Mcnonb30BaHuE MOITHOTO bubnuotexa [JOK
BHYTPEHHETO OTPAXKEHHUS B https://m.edsoo.ru/ff0b3c5c
ONITHYECKUX CBETOBOAAX
JlabopaTopHas pabota
"HccnmenqoBanne 3aBUCHMOCTH

66 yIJia MPEJIOMIICHHSI CBETOBOTO https://resh.edu.ru/

Jyda OT yIIa aJeHus Ha
rpanule "Bo3ayx-crexyio""



https://m.edsoo.ru/ff0b2c6c
https://physoge.sdamgia.ru/
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://resh.edu.ru/

VYpoxk-koHpepeHuus
"M crionn30BaHUe IOIHOTO

67 BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBA3B"
bu6nuorexa [JOK
68 JI .0
FIHEBL ATHIHCCKAT CHUIA M https://m.edsoo.ru/ffOb3f2c
69 [Toctpoenue n3odpaxeHuii B bubnuoreka [IOK
JIMH3aX https://m.edsoo.ru/ffOb444a
JlaGopaTopHas pabora
20 "Onpenenenue GOKyCHOTO bubnuorexa [IOK
pacCTOAHUS U ONITUYECKOM CUJIBI https://m.edsoo.ru/ff0b4206
cobuparomeii JTUH3b1"
Ypok-koH(pepeHIus
" P dep bu6mmoreka [IOK
71 OrnTuyeckne TUH30BbIC
" https://m.edsoo.ru/ffOc0a7e
npubopsI
79 I'na3 xak onTuyeckas cucrema. bubnuoreka [JOK
3penHue https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenius "legexTs
3penus. Kak coxpanuts 3penue”
Pasnoxxenue 6enoro csera B
74 cnektp. OneiTel HeroTOHA. bubnmoreka [JOK
CrnoskeHue CeKTpaabHbIX https://m.edsoo.ru/ffOcOf4c
uBeToB. Jlucnepcus cBera
JlabopaTopHas padota "OmnbIThI
0 pa3NoKEHUI0 OENoro cBeTa B
but6mmoreka [JOK
75 CIIEKTpP U BOCIIPUATHIO LIBETA

MIPEIMETOB NP UX HAOIIOICHUN
yepe3 [BETOBbIC (PHIIBTPHI"

https://m.edsoo.ru/ffOcOe2a



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

VYpok-nipaktukym "BonHoBble

76 CBOMCTBA CBETA: IUCIIEPCHUS, https://infourok.ru/
uHtephepeHus u qudpaxus”
77 Omnsite Pesepdopna u bubnnoreka [IOK
IJIAHETapHAas MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
I1 bopa. M
78 octynatel bopa. Monens atoma httos://infourok.ru/
bopa
Hcnyckanue u noryonieHue
79 cBeTa aroMoM. KBaHTHI bubmorexa HOK
. ' ’ https://m.edsoo.ru/ff0c144c
JInHenyaTpie CeKTpbI
80 VYpoxk-mipaktukym "Habmtonenue bubnuorexa [IOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PaanoakTMBHOCTH 1 €€ BUJIbI bubmorexa [OK
A A https://m.edsoo.ru/ff0c1672
82 CrtpoeHue aTOMHOTO sifipa. bubnmnoreka [JOK
Hyxnonnas monens https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIEC IPEBpALICHUS. bubnnoreka [IOK
N3otomsr https://m.edsoo.ru/ffOclal4
84 Pemenue 3aga4 mo teme: bubnuoreka [JOK
"PannoakTuBHBIE TpeBpalicHUs " https://m.edsoo.ru/ff0clb4a
85 Tlepuon momypacmaa https://resh.edu.ru/
Ypoxk-koH(DepeHIus
86 "PpaﬂnoaKT(ll)/IBrl){He U3IIy4YEHUS B bubmorexa LIOK
i " https://m.edsoo.ru/ff0c2126
MIPUPOJIC, METUIINHE, TEXHUKE
S nepHble peakuuu. 3aKOHBI
87 ccjlx paHeHII/:I)SI 3aHSII[0BOFO u bubmorexa TIOK
P P https://m.edsoo.ru/ff0c1c58
MacCOBOI'0 YHCET
88 DHeprus CBA3U aTOMHBIX SIZIEp. bubmmoreka [JOK



https://infourok.ru/
https://m.edsoo.ru/ff0c12a8
https://infourok.ru/
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://resh.edu.ru/
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58

CBs13p Macchl U SHEPTUU

https://m.edsoo.ru/ffOcld7a

Permrenue 3agad mo reme

89 " " https://fipi.ru/oge
S nepHbie peakuuun
Peaknuu cuHTe3a U JeeHUA
90 snep. UcTOYHUKY DHEPTUH Bubmrorexa OK
P: . p https://m.edsoo.ru/ffOc1e88
CouHiia 1 3831
Ypok-koudepenmus " nepras
sHepreruka. JleficTBus

91 P A . https://infourok.ru/
pPaJIMOAKTUBHBIX U3ITy4YEeHUHN Ha
JKHBBIE OpraHu3Mbl"

[ToaroroBka K KOHTPOJILHOM
pabore 1o Teme
" bu6nunoreka [JOK
92 DIEKTPOMAarHuTHOE TIOJIE.
https://m.edsoo.ru/ff0c223e
DNeKTPOMarHUTHHIE BOJHBI.
KBaurtoseie ssinenus"
KonTponbHas pabota mo Teme
"JJIEKTPOMArHUTHOE MOJIE.

93 p https://infourok.ru/
DNeKTPOMarHUTHHIE BOJHBI.

KBanrtoseie aBienusa"
[ToBTOpenue, 0600IIEHNE.

94 JlaboparopHbie pabOTHI IO KypC Bubmorexa TIOK
" N " Y https://m.edsoo.ru/ff0c245a

Bsaunmoneiictsue ten
[ToBTOpenue, 0600IIEHNE.

95 Pemenue pacueTHbIX U bubmuoreka [IOK
Ka4eCTBEHHBIX 3a7a4 110 TEME https://m.edsoo.ru/ff0c2572
"TemnoBsie nmpouecch”

9 [ToBTOpenue, o6o0IIeHNE. bu6nuorexa [IOK

Pemrenne pacueTHbIX U

https://m.edsoo.ru/ff0c2a22



https://m.edsoo.ru/ff0c1d7a
https://fipi.ru/oge
https://m.edsoo.ru/ff0c1e88
https://infourok.ru/
https://m.edsoo.ru/ff0c223e
https://infourok.ru/
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

Ka4eCTBEHHBIX 3a]1a4 10 TEME
"KII/I TenoBbIX nBurarencit”

[ToBTOpEeHME, 0000IIECHNE.

97 Pemenue pacueTHbIxX U 1 0 bubnnoreka [IOK
Ka4eCTBEHHBIX 3a/a4 110 TEME https://m.edsoo.ru/ff0c2b30
"KII/I snexTpoycTaHOBOK"

[ToBTOpEeHME, 0600IICHHE.

98 JlaboparopHbie pabOThI 11O KypCy 1 1 bubmoreia HOK

" " https://m.edsoo.ru/ff0c2c52
CBeToBbI€ SBIICHUS
[ToBTOpenue, o6o0IEHNE.

99 Pabora ¢ TekcTamu 1o Teme 1 0 bu6nmmorexa [JOK
"3aKOHBI COXpaHEHHUS B https://m.edsoo.ru/ff0c2d6a
MeXaHHuKe"

[ToBTOpeHnue, 06061IEeHNE.
bu6mmoreka [IOK

100 | Pabora ¢ TekcTamu 1Mo TEMeE 1 0

" " https://m.edsoo.ru/ff0c2e82
Konebanus n BOJIHBI
IToBTOpenue, o6o0IIEHNE.

101 | Pabora c TekcTamu Mo TeMe 1 0 bubmoreia HOK

" " https://m.edsoo.ru/ff0c3044
CBeToBBIC SBICHUS
IToBTOpenue, o6o0IEeHNE.

102 | Pabota ¢ TekcTaMu IO TEME 1 0 https://fipi.ru/oge

"KBanToBas u snepHas pusuka'
BIIEE KOJIMYECTBO YACOB I1
OBbII] OoJ1 CTBO YACOB IIO 102 97

[TPOT'PAMME



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://fipi.ru/oge

YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYEHUKA

» ®u3uka: 7-if kinacc: 6a30BbIN YpoBeHb: yueOHUK, 7 kinacc/ [leppimkun U.M.,
NBanoB A.U., AxunonepHoe o6mectBo «M3narensctBo «IIpocsenienue

» duszuka: 8-i kiacc: 0a30BbIM YPOBEHB: yueOHHUK, 8 kiacc/ [Tepoimkund 1. M.,
NpanoB A. 1., AkitmonepHoe o61miectBo «M3marensctBo «IIpocBemnienner»

» Gusuka: 9-i knacc: 6a30BbIN ypoBeHb: yueOHUK, 9 kinacc/ [lepoimkun U. M.,
I'yrauk E. M., IBanoB A. ., [TerpoBa M. A., AKIinoHepHOE 00IIECTBO

«3parensctBO «lIpocBenienne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJISA
[Tepwimkun. usuka. 7,8,9 kinacc. CamocTosTeTbHBIE U KOHTPOJIbHBIE PAOOTHI

(Mapomn)

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/

https://phys-oge.sdamgia.ru/

https://fipi.ru/oge

https://infourok.ru/

http://class-fizika.narod.ru/07 class.htm



https://resh.edu.ru/
https://phys-oge.sdamgia.ru/
https://fipi.ru/oge
https://infourok.ru/
http://class-fizika.narod.ru/07_class.htm










