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MNOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKe Ha YypOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30oBaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom ¢eaepaibHOi pabouelt mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanus yueoHoro npeamera « Pu3ukay.

ConmepxxaHue mnporpaMmbl IO (U3HMKE HANpaBlIe€HO HAa (OPMUPOBAaHUE
€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YYEHHs
¢u3MKN Ha JAEATeTbHOCTHOW OcHOBe. B mporpamme mo (usuke y4HUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOTOo mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METApeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30oBaHMUsl.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHusd (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3yYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yJaromuXcs.

[TporpaMmma mo ¢Qu3uke paszpaboTaHa € LEIBIO OKa3aHUS METOIUYECKON
MIOMOIIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

®dusuka SABISETCA  CUCTEMOOOpa3ylolMM JJIi  €CTECTBEHHO-HAyUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIe)KAaT B OCHOBE IPOIIECCOB
U SBIICHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpaduel, BHOCHT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHY MHpa,
NpeloCcTaBsieT HauboJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOTO METOJa
MO3HaHMsI, TO €CTh CIIOC00Aa MOY4YEeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOW TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaronnxcs.

Wzydyenne ¢u3ukun Ha 0a30BOM ypOBHE TMpENIoyiaracT OBJAJCHHE
CIIEYIOIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBIICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4dHBIC
JI0Ka3aTeNbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO OONIEr0 0Opa3oBaHUs
ompenenensl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepersa npoceienust Poccuiickoit @enepanuu (mpoTokosa ot 3
nekaopst 2019 r. Ne TTIK-4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TMPUPOIBI, Pa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (POPMHUpPOBAHUE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPYKAIOIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yabTaTa H3ydYCHHUS
OCHOB CTPOCHHMSI MaTepPHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3UKH IS Pa3BHTHS APYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA;

pa3BUTHEC  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
poeCCHOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel mporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4a4:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUH  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITH (U3UYECKUE SBJICHUS C
UCITOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUI;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PacUyE€THBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOIIOMAaTh IPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble paOOThl M OKCHEPUMEHTAIbHBIE HCCIEAOBAHUS C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIEll PU3HNUECKOTO COAEpKaHUs,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCcCHOHATILHON IeSTeIbHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 yvaca (3 yaca B HEJENIO).



[Ipennaraemsiii B mporpaMmMe no (u3HKe nepeyeHb JabopaTopHbIX paboT u
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PAabOT U OMBITOB C YYE€TOM HMHAWBUIYATBHBIX OCOOEHHOCTEU
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTATBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Paznea 1. ®usuka u e€ poib B IO3HAHUM OKPY:KAOIIEr0 MUPA.

®dusnka — Hayka O mnpupone. SBimeHus npuponabl. PU3NUECKUE SBICHHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbL. M3MepeHue @usnmueckux BeauuyuH. Puznyeckue
npuoopsl. [lorpentHocts u3mepeHunit. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAayKd H3Y4arOT MPUPOIY.
EcTtecTBeHHO-HAy4HBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C OMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U NPOLEAYPa MPAMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOopa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue temmeparypbl HNpH MOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IOJIETA
HIapyKa, MyImeHHOrO0 TOPU30HTAIBHO, TeM OO0JbIlIe, YeM OOJbIlIe BbICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JBm>kenne uactui BemecTBa. CBSA3b CKOPOCTH JBMIKEHHMS YacTHL C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEW M TBEPIBIX
(KpUCTaIIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJEKYJSIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.



Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.

2. Habmonenne nuddysum.

3. HaOmionenue ~ siBneHud,  OOBSACHAIOMIMXCS ~ MPUTSIKEHUEM WM

OTTAJIKMBAHUEM YaCTUIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJOM PSAOB (C  HCIONIb30BaHHUEM

dboTtorpaduii).
2. OnbITHI 10 HAOJIOCHHUIO TETUIOBOT'O PACIIMPEHHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nea 3. JIBuskeHue 1 B3aUMOJAECTBHE TeJl.
Mexanudeckoe ABMKEHUE. PaBHOMEpHOE W HEPaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpelHsAsi CKOpPOCTh MPH HEPAaBHOMEPHOM JBUKEHUH. Pacuér mytu u
BPEMEHU JIBUKECHHUSL.
SlBnenne nHepuMM. 3aKOH HMHEPUUHM. B3aMMoAenCTBHE TEN KaKk NPUYMHA
U3MEHEHUS] CKOPOCTH JBW)KEHHMS Tell. Macca kak Mepa HHEPTHOCTH Tela.
[InotHoCcTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJI B E€IUHULE
o0BbEMa BelleCcTBa.
Cuila Kak XapakTepucTUKa B3auMojeicTBUs Tesl. Cuila ynpyrocTd W 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOUIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Apyrux maHerax. Bec tena. HeBecomocts. Crioxkenune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cuii. Cuiia TpeHUs.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOs. TpeHue B IPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnrogeHue MexaHMYeCKOTro JIBHKEHHUS TeJa.
2. M3mepeHune CKOpOCTH NPSAMOIUMHENHOTO IBHKEHUSI.
3. HaOmronenue siBneHus HHEPIUH.
4. HabmroneHue u3MeHEeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUU TEJI.
5. CpaBHEHHME Macc IO B3aUMOJICHCTBUIO TEI.
6. Cno)xeHue CuJjl, HapaBJIEHHBIX M0 OJHON MPSIMOM.
Jlabopamopusie pabomul u onvimel.
1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOrO ABUXKEHUS (ILIapUKa B )KUAKOCTH,
MOJIEJIH JEKTPUUECKOTO aBTOMOOMIIS U TaK Jiajee).

2. OmpeneneHre CpeHEH CKOPOCTH CKOJBXKEHHS OpycKa WM IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
Omnpenenenue IIOTHOCTH TBEPIOTO TENA.

4. OmbBITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTsbKeHHs (nedopmariun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.



5. OmnbIThl, JEMOHCTPUPYIOIKE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBKEHHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEN.

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

Hasnenue. CriocoObl YMEHBIIEHHS U YBEIMUEHUs AaBiieHus. [laBieHue rasa.
3aBUCUMOCTh JaBJIEHHA raza oT oObéma, TemmepaTypsl. [lepemaua naBneHus
TBEPABIMHU TEJIAMH, KUJIKOCTAMH M Tasamu. 3akoH Ilackana. [lHeBmMaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJEHUS KUJIKOCTH OT TiyOuHbl. ['mapocraTtudeckuit
napajokc. Coobmatomuecs cocynbl. ['uapaBinueckne MEXaHU3MBbl.

Atmocdepa 3emsn u atmocepHoe naBieHue. [IpuuMHBI CylIECTBOBaHMS
BO3QylmHOW oOosouku 3emiu. OnbiT Toppuuermu. M3mepeHue armocdepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC()EpPHOTro JAaBIEHUS OT BBHICOTHI HaJl yPOBHEM MOPAI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

JlelicTBue KUAKOCTU U ra3a Ha IOIPYKEHHOE B HUX TeEJIO. BeITakuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnapanue ten. BozayxomnnaBanue.

Hemoncmpauuu.
3aBUCUMOCTB AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBauyeckuu mpecc.

[IposiBrieHne nercTBUS aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
T€Ja Y IJIOTHOCTH KUJAKOCTH.

S T o
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PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KHUJIKOCTH.

8. YcIioBHME IUIaBaHMS TEN: IUIABAHWE WJIA MOTPYKEHUE TEI B 3aBUCUMOCTHU
OT COOTHOIIICHHUS TNIOTHOCTEH TeJa U KUJIKOCTH.

Jlabopamopusie pabomul u onvimel.

1. HccnenoBanue 3aBUCHMOCTH Beca Teja B BOJIE OT 00bEMa MOTPyKEHHOM B
JKUJIKOCTh YacTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJO,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIICH CUIIbL, JEUCTBYIOIIEN HA TEJIO
B JKMJKOCTH, OT MaccChl Tea.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA MOrpY>KEHHOM B
J)KMIKOCTb YaCTH T€Ja U OT MJIIOTHOCTH KUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa WM KOHCTPYMPOBAHHE JIOAKH H

OIIpELEIIEHUE €€ IPYy30HOABEMHOCTH.



Pa3pnen 5. PaGora 1 MOIIHOCTB. JHeprus.
Mexannyeckast pabota. MOIITHOCTb.
[IpocTble MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecHsl pbluara. [IlpumeHeHHMe IpaBWiIa paBHOBECHsI pbluara K OJIOKY.
«3osnoroe mpaBwio» MexaHukd. KIIJ[ mnpocteix MexanumsmoB. lIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.
Mexanuueckass »Heprus. KuHeTnyeckas M MOTEHUUAJIbHAs JHEPTUS.
IIpeBpaleHye 0THOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.
Jlemoncmpayuu.
1. IIpuMepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja
110 TOPU30HTAIBHON TTOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.
N3mepenne KII/] HakKJIOHHOM IJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPTUH.

8 KIIACC
Paszneu 6. TenuioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO--KHHETUYECKOH TEOPUU CTPOCHHUS
BelecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TI0JIOKEHUS MOJIEKYJIAPHO-KUHETUYECKOU TEOPUH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHMM BeIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObICHEHUE CBOMCTB ra30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUW MOJIEKYJISIPHO--KUHETUHYECKOU TEOPUH.
CmaunBaHue U KallWJUISIPHBIE SIBIICHUS. TEeMIOBOE pacClIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEPruu:
TeIrIonepeaaya 17§ COBEpLICHNE paboThI. Bunsl TEIJIONEPENAYHN:
TEILIONIPOBOJAHOCTD, KOHBEKIIUS, U3IyYEHHUE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BEIIeCTBa. TeriooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcanus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTABJICHHSI.

BrnaxHocTh BO3ayXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.



[Tpunuumner paGotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nBuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEBI.

3aKOH COXpaHEHMs U MPEBPALEHUS SHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpauuu.

1.

2
3
4.
5

L ® N o

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

Hab6mronenune nuddysun.

HaOnroienue siBeHUi cMauMBaHUsI M KalMWIISIPHBIX SIBJICHUN.
HabGnrogenue TemioBoro pacuupeHus Tem.

W3meHenue naBieHUs ra3a MpU U3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIIEPaTypBhl.

Buae! Tennonepenayu.

OxJtaxJiIeHue P COBEPIIICHUHN paOOTHI.

HarpeBanue npu coBepiieHU pabOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xurnenus.

. HabGnrogenue noctosiHCTBA TEMIIEpaTyphl P MJIaBJICHUU.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnBITHI 1O BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OneIThl MO HAOIIOEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiIeHUS BO3yXa B 0a/UIOHE MIMPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJIEHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WIN OXJIAKICHHUS.

[IpoBepka rUMOTE3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MeHEHHsT BHYTPEHHEH OSHEpPruM Tejla B pe3ysibTaTe
Terionepeaayn U paboThl BHEIIHUX CHUJI.

UccnenoBanue sBIEHUSI TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOU M
ropst4er BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJITMHIPOM.

Onpenenenue yaeabHOW TEMITOEMKOCTH BEIIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelnbHON TEIUIOTHI TJIaBJIEHUS JIb/IA.



Pasznen 7. diekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzaums Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsiaoB. B3aumonelicTBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJ OT BEJIMYUHBI 3apS0B U PACCTOSTHUS MEKIY TEIAMH).

Onekrpuyeckoe mnone. Hanpssk€HHOCTE anekTpudeckoro mnosst. IIpuHnmn
CYIIEpPIIO3ULIUN 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUUYECKUU 3apsil.
Crpoenne aroma. IIpoBOmHMKM W JMDJIEKTPUKH. 3aKOH  COXPAHCHMS
IIEKTPUYECKOTO 3apsija.

ONEeKTPUYECKUA TOK. YCIOBHSA CYIIECTBOBAHUS JJIEKTPUYECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpudeckasd nenb. Cuina  TOka.  DIEKTPUYECKOE  HaIPSDKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelIECTBA. 3aKoH Oma
a1 ydactka nenu. llocienmoBarenbHOe W MAapalIEbHOE  COEAMHEHUE
IIPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH JDxoymns—JleHua.
DJeKTpUYECKUe LIeTH U MOTPEOUTENH IEKTPUUECKOM sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3auMoOAEMCTBHE  IOCTOSHHBIX ~ MAarHUTOB.
MarnutHOoe nosne. MarHuTHOE 10J1€ 3€MJIM M €70 3HAYECHUE JUISA )KU3HU Ha 3eMIle.
OneiT  Opcrega. MarautHoe moJie  3JIEKTpUYECKOro Toka. IIpumeHeHue
JIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTpOABUraTeNb IOCTOSIHHOIO TOKa. Mcronbp30BaHHE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHne 3nekTpoMarHuTHOM MHAYKIMH. [IpaBuio Jlenna.

DneKTporeHepaTop. Crioco6b1 MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY HA BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHH.
Hemoncmpauuu.

DJeKTpU3aLus Tell.

JIBa pozia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.

DNeKTpocTaTHIeCcKast HHAYKIHUS.

3aKOH COXPAHEHUSI ICKTPUUECKHUX 3aPsJI0B.

[IpOBOIHUKH U AUBJIECKTPUKH.

MoaenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKM TOCTOSIHHOTO TOKA.

JIeiCTBHS 3IEKTPUYECKOTO TOKA.

10. DIEKTPUUECKUN TOK B JKUIKOCTH.

W X N ke W N e



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

["a30BbIi paspsia.

W3mepeHne Cuitbl TOKa aMIIEPMETPOM.

N3mepeHue 3IeKTpUUeCKOTO HAMPSKEHUST BOJIBTMETPOM.

Peocrtar u Mara3uH conpoTHBIICHUH.

BzanMoelicTBe NOCTOSIHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOXKHOCTHU Pa3/ICACHUS MOJOCOB MAarHUTA.
MopenupoBaHue MarHUTHBIX TOJIEW MOCTOSIHHBIX MarHUTOB.
OnbIT Ipcrena.

MarauTHoe 1oJjie Toka. DJIEKTPOMArHuT.

JleficTBME MarHUTHOTO TOJIsI HAa MMPOBOIHUK C TOKOM.
DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sSIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OmnbiThl Dapajes.

3aBUCMMOCTh HAaIpaBJICHUS HWHAYKIIMOHHOTO TOKAa OT YCJIOBHH €ro
BO3HUKHOBCHHSI.

DIIEKTPOTreHEepaTOP MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o v~ w

10.
11.

12.

13.

OnpITel MO HAOMIOACHUIO DJJICKTPU3AIMHU TeN HWHIAYKIUEH U TpH
COIIPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO MOJISI HA TPOBOJHUKH H
JIARJICKTPUKHU.

COopka u mpoBepka pabOThI AJIEKTPUICCKOMN 1T MOCTOSHHOTO TOKA.
N3Mepenue u peryaupoBaHue CUIIbI TOKA.

N3MepeHue u peryaupoBaHUe HAMPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, WAYIIETO 4Ye€pe3 Pe3UcTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOILINE 3aBUCHUMOCTD AJIEKTPUYECKOTO
CONPOTHUBJICHUS TMPOBOJHUKA OT €ro JJIMHBI, IUIOIIAJA MONEPEYHOIO
CEUYEeHHUs U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HAIMNPSHKEHUM MpU TOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia JJjisi CHJIbl TOKa MPU TAPAJICIBHOM COCIUHEHUU
PE3UCTOPOB.

OmnpeneneHue padboOTHI ANEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, UAYIIETO Yepe3 JaMIIOYKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/] HarpeBarens.



14. MccnenoBanre MarHUTHOTO B3aUMOJACHCTBUS IOCTOSIHHBIX MArHUTOB.

15. I3yueHue MarHUTHOrO TMOJiA TMOCTOSHHBIX MAarHUTOB TMpPU  HUX
00BEIMHEHUH U PA3ICIICHUN.

16. MccnenoBanue AEHCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aUMOJCHCTBUS
KaTylIKH C TOKOM W MAarHuTa OT CHWJIbI TOKa W HaIpaBJICHUS TOKA B
KATYIIKE.

18. MI3ydueHue AeiCTBUS MArHUTHOTO MOJISL HA POBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 uzydeHue padoThl 3JIEKTPOIBUTaATENS.

20. smepenue KII/] anekTpoaBUraresibHOM yCTaHOBKH.

21. OnBITBI IO UCCIEAOBAHUIO SIBJICHUS JJICKTPOMArHUTHON WHIYKIIUU:
WCCIICIOBAHUE W3MEHEHHW 3HAYECHHWS W HAIPaBICHHUS WHIYKIMOHHOTO
TOKa

9 KJIACC

Paznes 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMEpHOE NPSIMOJIMHEHHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHeENHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAs
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiMHEHOe nBrkeHue. (CBoOomHOe
najgenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yacrota oOparieHwus.
JInnerHasa u yriioBasi CKOpocTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

[lepBoiii 3ak0H HetoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CynIeprIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHJla
TPEHUS [TOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TsKECTH U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
nanenus. JBwxkenue mianer Bokpyr Comuna. IlepBasg kocmuyeckas CKOpPOCTb.
HesecoMocTs 1 neperpysku.

PaBHOBecue matepuanbHOl TOuku. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpaineHusi. MomMeHT cuiibl. LIeHTp TskecTH.

Nmnynbe tena. IsMeHeHne umitynbea. IMImynbCc cuitbl. 3aKOH COXPaHEHMS
MMIYJibCa. P€akTUBHOE ABUKEHUE.

Mexannueckass paboTra ¥ MOIIHOCTb. PaboTa cuil TSKECTU, YNPYTroCTH,
TpeHusi. CBs3b dHEPrUM U padoThl. [loTeHIIManbHas YHEPTUS Tela, MOJHATOTO HaJl
ITOBEPXHOCTHIO 3eMiIH. [l0TeHIIManbpHas SHeprus cxKaTtou npyxuHbl. Knunetnueckas



sHeprud. TeopeMa 0 KMHETUYECKOW SHEPrHH. 3aKOH COXPAHEHHS] MEXaHHYECKOU
DHEPI'UH.
Hemoncmpauuu.

1.

o u kAW

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

HaOmronenne MexaHu4ecKoro JBUKEHHUS Tejla OTHOCUTEIBHO Pa3HBIX Tl
OTCUETA.

CpaBHeHue TyTedl W TPAeKTOpUW ABUKEHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKEHHUS.
HccnenoBanue Mpu3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

HaOmronenue aBrKeHUs Teia Mo OKPY>KHOCTH.

HaOmnronenre MexaHW4eCKuX sIBICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexxka» mnpu €€ PaBHOMEPHOM M  YCKOPEHHOM  JBHKCHUH
OTHOCHUTEJIFHO KaOHMHeTa (PU3HKHU.

3aBUCUMOCTh YCKOPEHMSI Tejla OT MAacChl TeJla U JICUCTBYIOIIEH HAa HETO
CHJIBL.

HaOmronenue paBeHcTBa CHIT PU B3aUMOJICUCTBUU TEJL.

N3MeHeHne Beca Tena mpu YCKOPEHHOM JIBUKEHHH.

ITepenava uMiyJsibca Ipu B3aUMOICHCTBUU TEJ.

[IpeoOpazoBaHus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aUMOJICUCTBHH.

CoxpaHeHue UMIyJbca Mpu a0COTIOTHO YIPYTrOM B3aUMOJICHCTBUU.
Halmronenne peakTHBHOTO JIBH)KCHHS.

CoxpaHeHre MEXaHHMYECKON PHEPTHH MPH CBOOOTHOM TTa/ICHUH.
CoxpaHeHrEe MEXaHUUYECKOW SHEPTUM TIPH JIBUKEHHUH TeJia MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa JJisi pa3roHa U JajJbHEWILEr0 PaBHOMEPHOTO
JBM>KCHUS IIAPUKA WIIN TEIIEKKH.

OrnpeneneHue CpeaHeil CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKECHUS
HIapUKA [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela MpU PAaBHOYCKOPEHHOM JBHXKEHUU I10
HAaKJIOHHOM ITUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TruUMOTE3bl: €CIM MpU PABHOYCKOPEHHOM JIBJKEHHH 0€3
Ha4yaJbHOM CKOPOCTU IYTH OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIINE MIPOMEKYTKH BPEMEHH OJIMNHAKOBBI.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT CHJIbI
HOPMAJILHOTO JaBJICHHUS.



Omnpenenenune kodhGUIMEHTa TPEHUS CKOTBKCHUS.
Omnpenenenne KECTKOCTU NPYKUHBI.

9. Ompenenenune pabOTHl CHIIBI TPEHUS MPU PABHOMEPHOM JABIXKCHUHU Tela
110 TOPU30HTAIBHON MIOBEPXHOCTH.

10. Onpenenenue pabOTBl CUJIBI  YNPYrOCTH MpU  NHOABEME TIpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U TIOJBUYKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUIMTy1a. MareMaTu4ecKuil U NpyKUHHbIA MasTHUKU. [IpeBpamienue
DHEPrUU MPH KOJIeOATETbHOM JIBH)KEHHH.

3aryxaomue — konebanus.  BpiHyxaeHHole — kojeOanus.  Pe3onanc.
Mexanuueckue BoOJIHBI. (CBOICTBA MEXAaHMYECKMX BOJH. IIpomonbHble U
IIONIEpEeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€ pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. I'poMKOCTh 3BykKa U BblcoTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
yIIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue konebGaHUil Ten Moja JNEHCTBUEM CHIIBI TSKECTH M CHIIBI
YIOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJIeOaHUH U pe30HaHCca.

PacnpocTpanenue npoAoiabHbIX U MONEPEUYHBIX BOJIH (HAa MOJEINN).

HabmroieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT 4aCTOTBHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimel.

1. OnpeneneHve dYacTOThl W Mepuoja KoJeOaHW MaTeMaTUYeCKOTO
MasTHHKA.

2. Ompenenenrie 4acTOThl U IEpHOJa KOJeOaHU MPY>KUHHOTO MasITHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpHUOJIa KOJeOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka He3aBUCHUMOCTU TepHoJia KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Tpy3a.

6. OmpITbI, JIEMOHCTPUPYIOLUIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHust CBOOOHOTO MaeHHUS.
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Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMarHuTHOE  MoJie.  DJEKTpOMAarHuTHble  BOJHBL.  CBoiicTBa
AIIEKTPOMArHUTHBIX BOJH. lllkana 3JeKTpOMarHUTHBIX BOJIH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.

DIneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

1. W3yuyeHue CBOICTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOWIBHOIO

TenedoHa.

Paszgea 11. CBeToBbIe sIBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsmonunHelriHoe
pactpoctpanenue csera. 3atMenust ConHna u Jlynsl. Otpaxenune ceera. [limockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOoH IpenomieHUss cBera. llomHoe BHyTpeHHee
OTpaXeHHE cBeTa. lcronb30BaHUE TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHYECKHUX CBETOBOJAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpPOCKOIIa M Tejeckona. ['Ja3 kak onTuYeckas cucrema. biau3opykocTh U
JAITbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. Croxkenue
CIEKTPAJIbHBIX LBETOB. J{ucniepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomy4yenune n300pakeHU# B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTryecKuil CBETOBO/I.

Xop tydeil B coOuparonieit JIMH3e.

XoJ JIy4er B pacCErBArOIIECH JIMH3E.

[Toryuenue n300pakxeHuii ¢ TOMOIIBIO JIMH3.

[Tpuniun aeiictBus ¢poToanmapara, MUKpPOCKONA U TEJIECKOIIA.
10. Mopenp riasa.

11. PaznosxeHue 6e10ro cBeTa B CIEKTP.

L X N ok WwWwN e

12. [Tomydyenue 6em0ro cBETa MPH CIOKEHUH CBETa PAa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimaol.



1. HccnepoBaHue 3aBUCMMOCTH yTja OTPAKEHHsI CBETOBOIO Jiydya OT YIUIA

naJeHUs.

2. M3yuyeHue xapakTEpUCTHK U300paKEHUS NIPEAMETA B IUIOCKOM 3€pKaJe.

3. HccnepoBaHue 3aBUCHMOCTH YIUIA MPEJTOMIIEHUS CBETOBOTO JIy4ya OT yIJia

MaJICHNS HA TPAHUIIE «BO3LyX—CTEKIIOM.

4. TlonmyuyeHune n300pakeHHI ¢ MOMOIIBbIO COOUPAIOILEH JTHUH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IpPHU UX HAOJIOJCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

Omnwitel Pesepdopna u mmanerapHas mojenb aroma. Monens aroma bopa.
HcnyckaHue U noroiieHre cBera aroMoM. KBaHThl. JIMHeTuaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nmoiaypacnaga aTOMHBIX sIIEp.

SnepHble peaknuu. 3aKOHBI COXPAHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
DOHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W SHEpPruM. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleMCTBHS paguOaKTHBHBIX HW3IYyYECHHU HA IKUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp Bogopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Peructpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U MIPOTYKTOB.

Jlabopamopusie pabomul u onvimel.

1. HaOnroneHue CrulONIHbIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO--0000MITAONNH MOYJIh IPEIHA3HAYCH JIJII CHCTEMAaTHU3aIu!
u  0000mIeHWS TPEIMETHOTO  COACp)KAHWSA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TPU MU3YUYEHUH BCETO Kypca (PM3HMKH, a TAKXKEe JJIS TMOJATOTOBKHU K



OCHOBHOMY TOCYAQpCTBEHHOMY OJK3aMeHy M0 (Gu3UKe I O00ydaromumxcs,
BBIOPABIINX ATOT yUEOHBIN MPEIMET.

[Tpu M3y4eHNN TAaHHOTO MOJIYJIS PEATU3YIOTCSI U CHCTEMATH3UPYIOTCS BUIBI
JIESITEIIBHOCTH, Ha OCHOBE KOTOPBIX 00ECIIEUYNBACTCS JOCTHIKCHHUE MPEAMETHBIX U
METamNpeMETHBIX ~ IUIAHUPYEMBIX  pe3ylbTaToB  OOydeHHs, (GOpMHUPYETCs
€CTECTBEHHOHAYYHAss TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCICAOBAHUS
SBJICHMA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSIMH OOBACHITH (hU3mdeckue
SIBIICHUS, TIPUMCHsISI TIOJNyYEHHBIC 3HAHUS, peIlaTh 3aJadyd, B TOM 4YHUCIE
KauyeCTBEHHBIC U KCTICPUMEHTAIBHEIE.

[TpuHIMIIHATBFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pasjieia peaau3yeTcs
32 CY€T TOro, 9YT0 OOyYalIIMECs BBIMOIHSIIOT 33JaHus, B KOTOPHIX UM
npeiaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
dbusnueckue SBICHUS B OKPY’KAIOIIEH MPUPO/IEC U TTOBCETHEBHOM JKU3HU;

WCITOJIB30BaTh HAYYHBIC METOJBI UCCICAOBaHUS (DU3HUCCKUX SBJICHUH, B TOM
YHUCIIe JIJIS IPOBEPKH TUITOTE3 U TOJTYUICHHS TEOPETUICCKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIC OCHOBBI HaWOOJIEE BAXHBIX TOCTMDKCHHH COBPEMECHHBIX
TEXHOJIOTHIA, HAIPUMEP, TPAKTUYECKOTO HUCIIOIH30BAHUS PA3IUYHBIX HCTOYHUKOB
HHEPTrUM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
DHEPTHUM.



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

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yNbTATOB.

B pesynbprate nzyueHus GU3MKU HA YPOBHE OCHOBHOI'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMUpOBaHbI CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) mnaTpMoTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3nyuecKkoil HayKu;

— IEHHOCTHOE OTHONIEHHUE K JTOCTUKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpamIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAUMMBIX
U OTUYECKUX TMpOoOJieM, CBS3aHHBIX C TNPAKTUYECKUM TPUMEHEHHUEM
JTOCTHKEHUU (PU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIUIIOB B JESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PU3NUECKOW HAyKd: €€ TapMOHUYHOTO
MOCTPOEHMUS], CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IEHHOCTH (U3MUECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJbTYPBI;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTH, MHTEpPeEca K HCCIEI0BATEIbCKON
NEeATEIIbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro o0pa3a KWU3HHM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXXHOCTU TNPaBWJI OE30MaCHOTO TIOBEIECHUS Ha
TpPaHCTIOPTE, HA JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— ¢c(pOpMUPOBAaHHOCTh HaBBIKA pedJeKCUU, TPU3HAHUE CBOErO IpaBa Ha
OIIMOKY M TAaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTUBHOE y4YacTH€ B pEIICHUWU MPAKTHYECKUX 3ajad (B paMKaxX CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoia, Kpas) TEXHOJOTHYECKOH W



COIMAIbHOW HAIpaBICHHOCTH, TPEOYIOMUX B TOM YHCIE€ U (PU3NIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY H3yUCHHIO MPOdECcCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA TMpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIICHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TOCTYNKOB U OILEHKA UX
BO3MOXKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCS YCJIOBHAAM COLMAJBLHOM U NPHPOIHOH
cpeabl:

e — TMOTPEOHOCTh BO B3aWMOJCUCTBUU NPHU BHIIIOJIHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3UYECKON HAIMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUIM
ApYyTrux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TIOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME JNe(PUIMTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEW B 00JaCTH
du3uKY;

e — IUIAHUPOBAHUE CBOETO PAa3BUTHUS B NPUOOPETCHUM HOBBIX (HUIUUYECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (PU3HUECCKUX 3HAHUMH;

e — OLEHKA CBOMX JCWCTBUM C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOKHBIX TJTOOQIBHBIX ITOCICICTBUH.

METAINIPEIJMETHBIE PE3YJIBTATBI

B pesympraTe OCBOCHHS MporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOTO
oO1mrero oopazoBanus y o0ydarorierocsi OyayT cpopMUpoBaHbl MeTaNPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTNE T03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Yy4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCaIbHbIC yUeOHBIC ICHCTBHS.



ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBnle Jjornueckue aeiicTBUA:

BBISBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbBIE IPU3HAKU OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,

BBISBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JTAaHHBIX U HAOJIIOJICHUAX, OTHOCALIUXCA K (PU3UUECKUM SIBICHUSM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINYECKUX
SBJICHHH W MPOLIECCOB, J€1aTh BBIBOJBI C HCIOJIb30BAHUEM JI€TYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJTUYMH;

CaMOCTOATENIHO BBIOMpPATh CIOCOO pelieHuss y4eOHOW (U3HUECKOM
3alayu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pELIEHMs, BbIOOp Haubosee
MOAXOJSIIET0 C Y4ETOM CaMOCTOSITENIbHO BBIICIIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

MCITIOJIB30BATh BOIPOCHI KaK MCCIIEA0OBATENbCKUN HHCTPYMEHT ITO3HAHUS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIBIT, HECIOXKHBIM
(GU3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUSI,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMALHIO,
NOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENTbHO (hOPMYJIUPOBATH 00OOIIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOAEHUS, OTIbITA, HCCIIEIOBAHUS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKHUX
IPOLIECCOB, a TAKXKE€ BbIIBUTaTh MPEANOIO0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

MPUMEHSTh Pa3IUIHBIC METObI, THCTPYMEHTHI W 3alpPOCHI MPU TTOUCKE H
orOope WHGPOPMAIMM WJIA JIaHHBIX C Y4ETOM TMPEMIOKEHHOU Yy4eOHOU
(bu3nYeCKoM 3a1a9H;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHMUS;

CaMOCTOATENLHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
uHpoOpMaAIIMU W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, IrarpaMmMamMu, HHOU TpauKoi 1 1X KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XOJ€ OOCYXIEHHUS Yy4eOHOro Marepuaya, pe3yJbTaToB JIabOpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMbI U



BBICKA3bIBaTh HJCH, HAIICJICHHBIE HAa PEIICHWE 3aJadyd W TSP KaHHE
0J1aroKeIaTeIbHOCTH OOIICHHUS,

COTOCTaBIISATh CBOM CYXACHUS C CYXKIACHHUSIMH JPYTHMX YYaCTHUKOB
Jauajora, OOHapyXKUBATh Pa3IMIUe U CXOACTBO ITO3HIIHIA;

BBIPQKATh CBOIO TOUYKY 3PCHUS B YCTHBIX U ITMCBMEHHBIX TEKCTaX;
MyOJUYHO MPEICTABIISATh PE3YbTAThl BEITIOJTHEHHOTO (PH3UYECKOTO OMBITA
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHMMAaTh W HCIOJB30BaTh  IMPEUMYINECTBA  KOMaHTHOM MW
WHIUBUIyAIbHOH pa0bOThl TpPH PEIICHUH KOHKPETHOW (DHU3UUICCKOM
poOJIeMBbI;

MPUHUMATh eI COBMECTHOM ACSATEIBHOCTH, OPTAHU30BBIBAThH JICHCTBHUSI
no e¢ JOCTIKCHHIO: pacHpeleisaTh PpOJH, OOCYKIaTh MPOIECCHl |
pe3yJbTaThl COBMECTHOM paboThI, 000011aTh MHEHHSI HECKOJIBKHUX JIFOICH;
BBITIOJIHSATH CBOIO YacTh pa®OThI, TOCTUTAs KAYECTBEHHOT'O pe3yJbTara Io
CBOEMY HAIpaBICHUI0O W KOOPAWHHUPYS CBOM JECUCTBUS C JPYyTUMHU
YJIcHaMH KOMaH/IbI,

OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITEIILHO C(HOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBLIC yqeﬁm,le IleﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIHsIX, TPEOYIOITUX
JUTSL penieHust GU3NICCKUX 3HAHUM;

OpUEHTUPOBATHCS B  PAJMMUHBIX MOAXOAAX MPHUHATHUS  PEIICHUN
(vHIMBUAyaTbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TpyIIon);

CaMOCTOSITENTHO COCTaBJISATh AITOPUTM PelieHusT (GU3UUECKO 3aaun W
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh IIPeIjlaraéMble BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

JIaBaTh aJI€KBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHsS)  Ppe3ysbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B AESATENBHOCTH (B TOM YMCIIE B XOJ BBIIIOJTHEHUS
(Gu3MUEeCKOro HUCCIEJOBAHMS WM TPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYyallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;



CTaBUThH €05 Ha MECTO IPYroro 4eloBeKa B XOJ€ CIopa WIH JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYIOro;
npuU3HaBaTh CBOE MPABO Ha OIMMOKY MPU PEIICHUU (PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHUAX Ha HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 KJacce rpeaMETHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIOJB30BaTh  MOHATUS:  (U3MYECKHME U  XUMHYECKUE  SIBJICHUSA,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHble COCTOSIHUS BellecTBa (TBEpOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOE JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAECKTOPUS, pPABHOAECUCTBYIOIAS
cuna, jaedopmanusa  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuyath siBleHus (Auddy3us, TEMI0BOE JBI)KCHHE YaCTHUIl BEIECTBA,
pPaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJIBIX TEI C 3AKPEIUIEHHON OCBHIO
BpallleHus, INepenaya JJaBiCHUS TBEPABIMU TeEJIaMH, >KHUIKOCTAMH H
razamud, atMochepHOe JaBlieHHWEe, IUIaBaHUE TeJ, MPEBpAIICHUS
MEXaHMYECKOI SHEpPruu) MO ONHCAHUIO UX XapaKTEpHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;
pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX  (DU3WUECKUX  SIBJICHUNA B
OKpYXalollleM MHpEe, B TOM 4HcIe (U3NYECKUE SBICHUS B MPUPOJIE:
MpPUMEPHI JBUKECHHUS C PA3IMYHBIMU CKOPOCTSIMU B JKHMBOW U HEXKUBOU
NpUposie, NCUCTBUE CHUJIBI TPEHUST B MPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJICHUS Ha >KMBOW OpraHu3M, IJIABaHUE pbIO, phluard B
TEeJIe YeJIO0BEKa, MPU 3TOM NEPEBOJIUTh MPAKTUYECKYIO 3a]1a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBICHHM;
ONMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
¢dbuznyeckre BEJIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YNPYTrOCTH, CUJIA TSKECTH, BEC
Tena, CWJla TPEHWs, JAaBieHue (TBEPAOro Tena, KUIAKOCTH, Trasa),
BBITAIKMBAIOIIAs] CHJIa, MEXaHW4YeCKas paboTa, MOUTHOCTh, IUIEYO CHJIBI,
MOMEHT CWIbl, KOI(P(OUIIMEHT TMOJE3HOTO JCHCTBUS MEXaHH3MOB,
KMHETHYEeCKash M TMOTEHIMaIbHAs JHEPTHsi), MPU ONHCAHUU TPaBUIBLHO
TpakToBaTh  (UBUYECKUM  CMBICI  HUCIIOJB3YEMBIX  BEJIWYUH, MX
0003HaueHUs W €IUHUIBI (PU3MUYECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,



CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBICHUS U MPOIIECCHI,
UCIIOJIB3YS MpaBUJIa CIIOKEHUs CUJI (BIOJb OJHOM IpsiMOi), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumena, paBUJIO paBHOBECHs pblyara (0J10Ka),
«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
OHEPrUH, TPU OTOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHAa U
3alMCBIBaTh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallM IPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IPUYMHHO--CIICJCTBEHHBIE CBSA3HM, CTPOUTH OOBSICHEHUE W3 1-2
JIOTHYECKHX IIIaroB C OMOpOi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SIBJIEHUH, PU3NUYECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemiaTe pacy€THble 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
dbopMmyIibl, CBA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCIJIOBHSI 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (DU3NUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4Y€HHOM (PU3NUECKON BEINUNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO pPEIIUTh NpPH MOMOLIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCJIEOBAHMS BBIIEIATH IPOBEPSIEMOE
OpeanoyiokeHne  (TMIoTe3y),  pa3nuyaTb U MHTEPIPETHPOBATH
NOJyYEHHBI pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/IBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMbBITBI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJIL: dbopmyIupoBaTh MIPOBEPSIEMBIEC
IPEIO0JIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000PYA0BaHHUS,
3aIMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOIBL;

BBITIOJIHATD MPSMBIE U3MEPEHUS PACCTOSAHMS, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOM BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PaBHOMEPHO ABWKYLIETOCs TeJa OT BPEMEHM JBHKEHUS Teja, CHIIbI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CWJIBI TPEHHUS OT IUIOLIAAN CONPUKOCHOBEHUS TEJI, CUIIBI
yIOPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTH Tejla U OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTHU



OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJI0, YCIOBUM
IUTAaBaHMSI TEJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  Y4€OHOTO HCCIEAOBaHUA, CcOOUpaTh YCTaHOBKY U
BBITOJIHATh W3MEPEHHUs, CcJelys NpesIOKEHHOMY IUIaHy, (UKCHpPOBAThH
pe3yabTaThl TMOJXYYEHHOW 3aBHCUMOCTU (DU3MYECKHX BEIHMYUH B BUJC
NPEJIOKEHHBIX TaONuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMUS,

IPOBOJIUTH KOCBEHHbIE HW3MEPEHHUs (PU3HMUECKUX BEIUYHH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Tela, CHJIA TPEHHUS CKOJBKCHHS,
JaBJIIEHUE  BO3JyXa, BBITAIKUBAIOIIAS  CHJIA, JEHCTByIoUas  Ha
NOTPYKEHHOE B KHUAKOCTh TeJO0, KOA()(PHUIMEHT MONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEJIOKEHHOW WHCTPYKIUHU: TIpU
BBIMIOJITHEHUM H3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAHOBKY U
BBIUUCIISATh 3HAUEHNE UCKOMOW BEJTUUHHBI;

cOOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MPH padoTe C J1abopaTOpHBIM
o0opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIECS COCYJIbI, OapoMeTp,
phlyar, NOJBUKHBIA U HEMOJBMKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
HNOJUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABINYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIIONb3Ys 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HHU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh  HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUSA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 711 obecrieueHusi 6€30MacHOCTH MPpU 0OpaIieHuu ¢ mprudopaMu 1
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CPABHEHUS PA3JIMYHBIX HCTOYHUKOB BBIICIATH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

UCIIOJIb30BAaTh MPH BHINIOJHEHUHN YUYE€OHBIX 3a/laHUi Hay4YHO--TIOMYJISIPHYIO
auTepaTypy  (pU3MYECKOro  coAepXaHHs, CIPaBOYHbIE MaTepHAabI,
pecypcbl ceti VIHTepHET, BlajgeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;



CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUSA, B TOM
qucie MyOJMYHO AenaTh KPAaTKUE COOOIIEHUS O pe3ysibTaTax MpPOEKTOB
WIM Y4eOHBIX MCCIEIOBaHUM, HPU H3TOM TIPaMOTHO HCIOJIb30BAThH
U3YYEHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COIPOBOXKIATh
BBICTYIUICHUE MTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHUM paclpenesiaTh
O0513aHHOCTH B TpYIIIE B COOTBETCTBUU C IIOCTaBJICHHBIMH 33Ja4aMH,
CIIEUTh 3@ BBINOJHEHHEM IUIaHA JACUCTBUH, aJEKBAaTHO OLIEHUBATh
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TIPYMIbI,  BbICTPAaUBATh
KOMMYHHMKATHBHOE B3aMMOJICHCTBHE, yUUTHIBAsi MHEHUE OKPYKAIOIIHX.

K xoHiy 00yueHus B 8 kjacce npeMeTHbIC pe3yJibTaThl HA 0230BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

HCTIOJIb30BaTh MOHATHUS: Macca U pa3MepPbl MOJIEKYJI, TEIJIIOBOE JIBHKECHHUE
aTOMOB M MOJIEKYJI, arPETraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKHAE U
aMmopdHble TeNa, HACHIIIEHHBIH W HEHACBHIIMICHHBIM TMap, BIAXXHOCTb
BO3/lyXa, TEMIIEparypa, BHYTPCHHSS DSHEPTUs, TEIJIOBOM JBUIATENb,
AJIEMEHTAPHBIA JICKTPUYECKUAMN 3apsil, SJICKTPUUECKOE T10JI€, IIPOBOJIHUKHU
Y IUBJIEKTPUKH, IIOCTOSHHBIN 3JICKTPUYECKAN TOK, MATHUTHOE TIOJIE;
pa3inuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE W CKaThe, TeIionepenaya,
TEIJIOBOE PABHOBECHE, CMAaUMBAaHUE, KANTWUISAPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAITUs, TUIaBJICHUE, KpHUCTa/UIM3anus (OTBEpJEBaHHUE), KHIICHUE,
Temjonepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIIHS, H3JIYyYEHHUE),
AJIEKTPU3ALUS TEJ, B3aUMOAECHUCTBHUE 3apSJ0B, JIEHUCTBUS JICKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsI UHIYKITUS)
[0 OIMCAaHUI0 HX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3UUCECKOE SIBJICHUE;

pacrio3HaBaTh TMPOSIBJICHHE M3YYCHHBIX  (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHUpe, B TOM 4YHucie (U3UYECKHUE SIBIICHUS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKECHUE W KANWULSIPDHBIE SBICHUS B TPHUPOJE,
KpUCTaJUIbl B mOpupoje, uziaydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUCCKUE
sBJICHUST B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuin, Jpedd MoJOCOB, PO MAarHUTHOTO TOJISA JJIS KU3HU Ha
3emiie, NOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7auy B
y4eOHYI0, BBICHSATH CYIIECTBEHHbIE CBOMCTBA (TIpU3HAKH) (PU3UUECKHUX
SIBIICHUM;



OIKCHIBaTh U3yYEHHBIE CBOMCTBA TeN M (PU3UUECKHUE SIBICHUSA, UCTIOIb3YS
¢usznyeckue BEeIMUMHBI (TeMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJTUIECTBO
TEIUIOTBI, YJEJIbHAs TEINIOEMKOCTh BEIIECTBA, VYACNbHAs TEIUIOTA
IUIaBJICHUS, yJlelbHas TeIIoTa NapooOpa3oBaHUs, yJeldbHas TeruioTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJE3HOr0 JACHCTBUS TEIIOBOM
MAIllMHbI, OTHOCUTEJIBHAs BIIAXXHOCTh BO31yXad, JJICKTPUYECKHU 3apsn,
CUJa TOKa, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yIeIbHOE  CONpPOTUBIIEHHWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTr0  TOKAa), TNPH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKU CMBICT HCIOJIb3YEeMbIX BETUYHMH, 0O003HAYEHUS U €IMHUIIBI
buznyecKuX BENUYUH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JAHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaQUKu
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUUNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
WCIIOJIb3Ysd OCHOBHBIE IMOJIOKEHUS MOJEKYISIPHO--KHHETUYECKOM TEOPHUH
CTpPOEHHUS BEIlECTBA, MPUHLHUII CYNEPHO3UIMU TNoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa [l yyacTKa IeNu, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHUs DSHEpPruMM, IIpd 3TOM J1aBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHa M 3alUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTHUPOBAHHOTO XAPAKTEPA: BBISABISATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHUYeCKuX
IaroB ¢ Onopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHH,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelar pacu€THhle 3a7adyd B 2—3 JEWUCTBUS, HCMOJIB3YSd 3aKOHBI U
dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHajIM3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPAaTKOE YCIIOBHE, BBISBIATH HEIOCTATOK
JNAHHBIX U1 pelIeHHs] 3aJadyd, BbHIOMpATh 3aKOHBI U (QOPMYIIHI,
HEoOXoauMble JUIsl €€ peuieHusi, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIYYeHHOE 3HaU€HHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JIAHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEHIMTh MPH [OMOIIU
(Gu3NYECKUX METO/OB, HCIONb3ys OMHCAHHME HCCIIEJOBAHMS, BbIIEIATH
MIPOBEPSEMOE  MPEANOJIOKEHNE, OLECHUBATh IPABWIBHOCTh MOpPSJIKA
MIPOBEICHUSI UCCIIEIOBAHUS, 1€JIaTh BHIBObL;

OPOBOAUTH OMBITHl MO HAOTIOACHUIO (PU3MYECKUX SBJICHUM WM
bu3znyecKrux CBOWCTB TeN (KaNMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHHH OT I[BETa H3JIydarolle (Tmorjoliaromei)



MOBEPXHOCTH, CKOPOCTh MCHAPEHMS BOJBI OT TEMIIEPATYphl KUIKOCTU U
IIOWAAM €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
AIEKTPUYECKUX 3aps/iOB, B3aUMOJECWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaliM3allisi MAarHUTHBIX TIOJIEW TMOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MarHMTHOTO TOJSi HAa TPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTA,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpPMYyIUpPOBATH
IIPOBEPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000pyZ0BaHUs, OMUCHIBATH XO/1 OTbITAa U (HOPMYIUPOBATH BHIBO/IHI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIepaTrypbl, OTHOCUTEIHHOU
BJIQKHOCTH BO3/yXa, CHUJbl TOKa, HAMpPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATH
pe3yabTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
IPOBOJUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
Ipyrol C  HCHOJb30BAaHUEM INPAMBIX HU3MEpPEHUH  (3aBUCUMOCTH
CONMPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJH TONEPEYHOIrO
CEUEHMS U Y/IEJIbHOIO COITPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HANpsDKEHHsT Ha  IPOBOJHUKE,
UCCJIEIOBAHUE IOCIEAOBATENIBHOTO M IAPAUIEIBHOIO  COCAUHEHUHN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIOKEHHOMY IIaHy, (PUKCUPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBHCUMOCTA B BHUAE TaOIUI] U TpaduKOB,
JIeNaTh BBIBOJIBI 110 PE3YJIBTATAM HCCIICIOBAHUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIUYMH (yAelibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IJIAHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIJIOKEHHON MHCTPYKIUU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

COOJTI0IaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
000opy1I0BaHUEM;

XapaKTEepU30BaTh MPUHIMUIBI JEHCTBUSA H3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HX OMUCaHUA (B TOM 4YHUCIHE:
CUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHMHA, aMmIepMeTp,
BOJITMETP, CUETUMK HIIEKTPHUUYECKOW HHEPIUH, 3SJIEKTPOOCBETUTEIBHBIE
npUOOPHI, HArpEeBATENbHbBIE ANEKTPONPUOOPHI (IPUMEPDI), IEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIB3YSl 3HAHMUS O CBOWCTBAax (DPM3MUECKUX SIBICHUI U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuOoOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KUJIKOCTHBIM



TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JBUTATEIh BHYTPEHHETO
CrOpaHusi, JJIEKTPOCKOII, PEOCTaT), COCTaBISATH CXEMBI SJIEKTPUUCCKUX
Iernel ¢ Mmocaea0BaTeIbHBIM U MapauIeIbHBIM COSAMHEHUEM SJIEMEHTOB,
pasnuyas ycIoBHbIC 0003HAUCHHS SJICMEHTOB JJIEKTPUIECCKUX IIETICH;
OPUBOJUTH  MPUMEpPhl  (HAXOAWTh WHPOPMAIMIO O  TIpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHUW B TIOBCETHEBHOM
KU3HU U obecrieyeHus: 6€30MacHOCTU MPH O0paleHUH ¢ MPUOOpaMH U
TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHCHHUS 3II0POBbS U COOIIOJCHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBIISITh TIOMCK HMHPOpPMAIMK  (PU3NYECKOTO COJCpKAHUS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHUH H MYyTEM CpPaBHCHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACISTH  HH(POPMAIMIO, KOTOpas
SBJISIETCS IPOTUBOPEUNBON MM MOXKET OBITh HEJIOCTOBEPHOM;
WCIIOJI30BATh NP BBHIMOJHEHUN YUEOHBIX 3aJaHUM HAYYHO--TIOMYJISIPHYIO
JTUTEPATYpy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAIbI,
pecypchl cetn MaTEpHET, BlageTh mpuéMaMu KOHCIICKTHPOBAHUS TEKCTa,
npeoOpazoBanust ”HGOPMAIIUK U3 OJTHOU 3HAKOBOUM CUCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHbBIC MHCHbMEHHBIE W KPATKHUE YCTHBIE COOOIICHMS,
0000mass wuHGOPMAIIUI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO
CoIepKaHWsl, B TOM 4YHCIE TYOJMYHO TIPEACTABISATh PE3YyIbTaThI
MPOCKTHOM WJIM MCCIIEIOBATEIIBCKON NIEATEITLHOCTH, TPH 3TOM TPAMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA anmapar Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

IpPU BBHIMOJHEHUU YYEOHBIX TMPOEKTOB W HCCIEAOBAHUN (U3HMUECKUX
MIPOIIECCOB PaCHpeesaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTABJICHHBIMU 3a/1a4aMH, CJICJAUTH 3a BBHITIOJHEHUEM IIaHa TCUCTBUM H
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBaTh COOCTBEHHBIA BKJIaa B
NeSATEeILHOCTD TPYIIIbI, BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHIy 00yueHus B 9 kJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIB30BaTh IOHATHUS: CHCTEMa OTCUY€Ta, MarepualbHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHWYECKOTO IBMKEHUS, Aedopmarius
(ympyrasi, mjacTU4eckas), TpeHHe, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M IEpErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJIO,
HEHTP TSKECTH TBEPAOIO Tella, paBHOBECHE, MEXaHUUECKHE KOJCOaHus U
BOJIHBI, 3BYK, HMH(pa3ByK U yIbTPa3ByK, 3JIEKTPOMArHWTHbIC BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIaTbHO30PKOCTbD,



CIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIBL, SIEPHAS] SHEPIETHKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBIKEHUE, PaBHOYCKOPEHHOE IMPSIMOJIMHEMHOE [BHXKEHUE, CBOOOIHOE
najieHUue TeJl, PABHOMEPHOE JIBIKEHUE 10 OKPY>KHOCTH, B3aMMOJICHCTBUE
TeJ, PEaKTUBHOE JBUXKEHUE, KOJeOaTeNIbHOE IBUKEHHUE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKCHUE
3BYyKa, MPSMOJMHEHHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHue 0eoro cBeTa B
CIEKTp M CJOXKEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJHOaKTUBHOCTh, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3ITyYEHHs]) 10 ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (UBUYECKUX SBJICHUUA B
OKpYyXarolmeM Mupe (B TOM 4Yucie (QU3NYECKHE SIBICHUS B MPHUPOJE:
MPUJIUBHI U OTJIMBBI, IBUKEHUE TIaHET COJIHEUHON CUCTEMBI, pEaKTUBHOE
JIBI)KCHUE JKUBBIX OPraHW3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAMH, 03XO, IBETa Tel,
ONTUYECKUE SIBICHUA B MPHUPOJAE, OMOJIOrMUECKOe AEWCTBHUE BUIUMOTIO,
yIbTPaUOIECTOBOTO U  PEHTTCHOBCKOTO U3JIYyYEHHM, €CTECTBEHHBIN
pPaAMOAaKTUBHBIN (OH, KOCMUYECKUE Jy4d, PaJUOAKTHUBHOE H3ITyUEHUE
NPUPOJIHBIX MHUHEpAJOB, JECUCTBUE PAAUOAKTUBHBIX W3IyYEHUH Ha
OpraHW3M YeJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBIICHUI;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCHOIb3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tejla Ipu
HEPAaBHOMEPHOM JBHKEHUH, YCKOPEHHE, TMEPEMEIIECHHE, IMyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSIKECTH, YCKOpPEHHUE
CBOOOJHOTO TMAaJeHusi, BEC Teja, HUMIYJbC Tella, HMIYJIbC CHJIbI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHUAJIbHAS SHEPIHUsl CKATOU
NPYKUHBI, KUHETUYECKAas DSHEpPrus, IOJIHASI MEXAHUYeCKas >SHEeprus,
NEpPHOJI U YacToTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeJIb MPEIIOMJICHUS CPEAbl), IPU OMUCAHUU
MPaBUJIBHO TPAKTOBaTh (DU3MUECKUN CMBICT HCIOJIb3YEMBIX BEIUYHH,
0003HaUeHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3WYECKYIO BEIMYUHY C JAPYTUMH BEITUYHMHAMM,
CTPOUTH TpapUKU U3yUSHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEIIMUUH;



XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIUI CYNEPIO3ULIHMH CHJI, NPUHUUI OTHOCUTENbHOCTH [anmnes,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI UMITYJIbCA, 3aKOHBI OTPAKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsAI0BOTO U MAaCCOBOI'0 YHUCEI
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBACHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TEJI, B TOM 4YHCIE U B
KOHTEKCTE CUTyalllil IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPA: BBIABIIATH
IPUYUHHO--CIIEICTBEHHbIE  CBSI3M, CTPOUTh OOBACHEHHWE U3 2-3
JOTHYECKHX IIIaroB C OMOpPOM Ha 2—3 HM3yUEHHBIX CBOWCTBA (PU3NUYECKUX
SBIICHUH, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pematy pacyéTHble 3adadd (ONUparoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHE, BBISBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JAaHHbIE, BHIOMPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PELIEHUS, TPOBOJUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TIOJYYEHHOTO 3HAueHus (u3nuecKkon
BEJINYMHBL;

pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXXHO pPEIIUTh NpPH MOMOUIA
(U3MYECKUX METOOB, HCIOJb3ySl OMHCAHUE HCCIIEOBAHUS, BBIICISTH
IIPOBEPAEMOE IPEAINOJIOKEHNE, OLIEHUBaTh INPAaBWIBHOCTh MOpsJKa
IIPOBEICHHSI  UCCIIEIOBAHUS, JIENIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3ybTaThl HAOJIOIEHUH U ONIBITOB;

IPOBOJUTH OMbBITHI 1O HAOMIONECHUIO (PU3WYECKUX SBICHUH WU
(bu3MUecKux CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HerloToHa, 3akoHa
COXPAaHEHHUSl HHEPruH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYyKMHHOTO
MasTHHKA OT Macchl Tpy3a M KECTKOCTH NPYXKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYAbl MAJIbIX KOJI€OaHUH, MPSIMOJIMHEMHOE PaCpOCTPAHEHUE CBETA,
pasnokeHne Oenoro CBera B CHEKTpP, U3YUYEHUE CBOMCTB M300pa)kK€eHUs B
IJIOCKOM 3€pKalle U CBOMCTB H300pakKeHHWsl MpeaMeTa B CcOOMparomiei
JUH3€e, HAOMI0JEHHE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpyZoBaHUsl, ONUCHIBATh XOJI OMNbITAa W  €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOJIHI,

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaensis
cCpeqHee 3HAUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHue
coOuparoieii JTUH3bI), OOOCHOBBIBaTH BBIOOp crocoba HW3MepeHus
(M3MepUTENILHOTO PUOOpa);



IPOBOAUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MYECKUX BEIUYMH C
UCIIOJIb30BaHUEM TMPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUHM 0€3 HadalbHOW CKOPOCTH, MEpHoja
KOJIEOaHUI MaTeMaTHueCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaKE€HUs CBETa OT yIJla MaJeHUs U yria MpejoMJIeHUs OT yria
NaJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3MUecKuX BETUYMH B BUAEC TaONMIl U T'papUKOB, JIeJIaTh BBIBOJIBI IO
pe3yibTaTam UCCleI0BaHuUs;

MPOBOJUTH KOCBEHHbIC HU3MEPEHHUS (U3MUECKUX BEJIMYUH (CpeAHss
CKOpPOCTh M YCKOpPEHHE Tela TpHU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUsl, KECTKOCTh MPYKUHBI, KOAI(DPHUIUEHT
TPEHUsI CKOJBXEHUS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuosa KojeOaHMM MAaTeMaTHYeCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTUYECKasl Cuja coOuparomeid JIMH3bI, PaJAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh IKCIEPUMEHTANBHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUH;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKUM M3YYEHHBIX (QPU3NUYECKUX MOJIENeH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJIeJb aToMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/APa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX OmHUcaHusi (B TOM YHUCIE:
CHHUIOMETP, OATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHMs, paKera,
9X0JIOT, OYKH, Mepuckom, (oroanmnapar, ONTHYECKUE CBETOBOJBI,
CIEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI  CXE€MaTHUHbIE PUCYHKH U3YYEHHBIX TEXHUUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHMUYECKHX MPOIECCOB
IpU PEIIeHUH Y4eOHO--MPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBbl IS
MOCTPOEHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparomien JnuH3e;
OPUBOJUTH  MpUMEpbl  (HaXOAWTh  WHGOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU I oOecriedeHusi 0€30MacHOCTU MPU OOpaleHuu ¢ Mpudopamu u



TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHHUSA
HOPM JKOJIOTUYECKOI'O ITOBEICHUS B OKPYKAIOLLEH CPELE;

OCYIIECTBISITh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COJACPKAHUSI B
HHTepHeTe, caMOCTOATENbHO (GOPMYJINPYsI TOMCKOBBIN 3alIpoc, HAXOAUTh
IYTH ONPEENICHUsI JOCTOBEPHOCTH MOJIYyY€HHON MHQOpMAIMK Ha OCHOBE
MMEIOIIMXCS 3HAHUM U JOTOJHUTEJIbHBIX UCTOYHUKOB;

UCITOJIB30BAaTh MPY BBINOJHEHUN YUEOHBIX 3aJaHUI HAyYHO--NOMYJISIPHYIO
JAUTEpaTypy  (PU3MYECKOro CcOAep X aHMs, CIPaBOYHbIE MaTepHabl,
pecypcebl cetu MIHTepHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3oBaHusi HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE
uHPOpPMAIlMM W3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
nyOJIMYHO NPEICTABIATh PE3ybTaThl IPOEKTHOM WM UCCIIEI0BATENbCKON
HNEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  U3YYEHHBIU
NOHATUUHBIM anmapaT W3y4aeMoro paszfena (U3MKd U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosanyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAOLIEro MUpa
1.1 ®dusuka - HayKa o pUpoae 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 du3nyeckne BeININHBI 2 1 bubmmorera [TOK
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO TO3HAHUS 2 1 bubmmorexa [JOK
’ ya s https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHHE Betiectsa https://m.edsoo.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL ) 1 bu6mmoreka [IOK
' BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazmeny 5
Pa3nen 3. /IBu:keHne U B3auMo1eiicTBUE TeJl
bu6mmoreka [IOK
3.1 Mexanudeckoe JKeHHE 3
RAHIHCCROE ABIBEEHH https://m.edsoo.ru/7£416194
3.2 WNuepiusi, Mmacca, MIOTHOCTh 4 1 bu6mmoreka [IOK




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

bu6mmoreka [IOK

33 Cuna. B 14 2
fa. BHABL CHL https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 Hasnenue. [lepenayua gaBiaeHust TBEPABIMU 3 bubnnoreka [HOK
' TEJIaMU, ) KUJIKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4, A
3 TMOC(hepHOe JaBiIeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE MKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasueny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
1 P 1
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> POCTRIE MEXQHHSMEL > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. M 4 1
>3 CXAHITICCKA SHEPTIA https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeruioBble siBjieHUS
bubmuorexa [JOK
1.1 i
Crpochue 1 CBOHCTBA BemiecTha 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CTIOBBIE MPOHECCH https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nes 2. JinekTpuyecKkue H MATHUTHBIC SIBJICHUSA
21 DNeKTpUUYeCcKue 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 I1 i i 2 1
OCTOSIHHBIN AJIEKTPUIYECKUN TOK 0 7 hitps-//m.cdsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AAHTHPIC ABJCHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 9 4
JICKTPOMATHHTHA HHAYKIHA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5




9 KUIIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexannuyeckue siBJeHUs
L1 MexaHn4eckoe JIBHKCHUE U CIIOCOOBI €0 10 1 bu6mmoreka [IOK
) OIIUCaAHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 B3aumonelicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexannuyeckue Koje0aHusi M BOJHbI
bu6nmoreka [JOK
2.1 Mexaaundeckue kKojaeda 7 3
XQHIHCECIKUC KOJIChari https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHn4ecKre BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. Di1eKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBble sIBJIeHMS
4.1 3aKOHBI paCIpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK




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

bu6mmoreka [JOK
4.2
JIMH3BI ¥ OTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 a3MOEHNE OEN0r0 CBETA B CTICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U NMorionieHue cBeTa aToOMOM 4 1 hitps-//m.edsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 Crpoeiie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 slnepHbie peaxiui 7 I I https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
[ToBTOpenue n 0600IIEHHE COIEPIKAHUS bubmmorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27




ITOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
Nen/m  Tema ypoka Bceero DJIeKTPOHHbIE U(POBBIE
o0pa3oBaTejibHbIE PeCypPChI
®du3nka — Hayka o pupoje. SABieHus npupoasl 1
2 Du3nYecKue SBJICHUS 1
Du3nyYeCKUe BEJIMYNUHBI U UX U3MEPEHUE 1
4 VYpok-uccnenosanue "M3mepenne remneparypbl Ipy HOMOLIY KHIKOCTHOTO |
TEPMOMETPA U JAaTUMKA TeMIIepaTyphl"
5 MeTtonbl HaydHOTO MO3HAHUS. Onucanue GU3NISCKUX SBICHUHI C TTIOMOIIBIO | bubmmoreka [JOK
MoJeen https://m.edsoo.ru/ff09f72a
6 Vpok-uccnenosanue "[IpoBepka rumoressl: JadbHOCTh MOJETA IApUKa, |
MYLEHHOTO0 TOPU30HTAJIbHO, TEM 00JIbIle, YeM OOJIbIIIE BHICOTA ITycKa"
7 Crpoenue BemiecTBa. ONbIThL, JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEILIECTBA 1 bubmmorexa [TOK
https://m.edsoo.ru/ff09fe0a
8 JIBMKEeHHE YacTHIl BEIIECTBA 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccienoBanue «ONbITH O HAOIIOJEHUIO TETIOBOTO PACIIMPEHHUSI Ta30B)» 1
10 ArperatHble COCTOSIHHSI BEIIECTBA 1
1 Oco0eHHOCTH arperatHbIX cocTosiHUM Boibl. O000IIEH e IO pa3eny 1 bubmuorexa [IOK
«ITepBoHauanbHBIE CBEAEHUS O CTPOCHHUH BEIIECTBA https://m.edsoo.ru/ff0a0378
12 MexaHnnueckoe ABMKeHUE. PABHOMEpHOE U HEPAaBHOMEPHOE JIBMKEHUE 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
13 Cxopocts. Emusmitpt ckopocTn I https://m.edsoo.ru/ff0a079c¢
14 Pacder myTtu ¥ BpeMEHH IBUKEHUS 1 bubmorexa HOK

https://m.edsoo.ru/ff0a0ae4




bu6mmoreka [JOK

15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN hitps://m.cdsoo.ru/ff0a0c 10
16 [TnoTHOCTH BemecTBa. Pacuer maccel 1 00beMa Tela Mo ero MIOTHOCTH Bubmmorexa LIOK
https://m.edsoo.ru/ff0a0fee
17 JlabGopaTtophast pabora «OrnpezesieHne MI0THOCTU TBEPIOTO TEIay
bubnunoreka [JOK
18 Pemenue 3anau no teme "IlnotHocTh BeniecTBa" hitps-//m.c dSO(I)_.[ru/ £f0a123c
19 Cuna xak xapakTepucTHKa B3auMoaencTsus ten. Cuiia ynpyroctu. 3akoH ['yka
20 JlaboparopHas paboTa «I/IsuyquHe 3aBHCUMOCTH pacTsoKeHHs (aedopMariim)
MPYKUHBI OT MPHUIIOKEHHOUN CHUITBI»
21 [[“IBnenue TsroTenus. Cuia TSKECTH
» CBsi3b MEX1y CHIION TSKECTH U Maccoil Tena. Bec tena. Pemenue 3agau no teme bubmuoreka [JOK
"Cuna Tsixectn" https://m.edsoo.ru/ff0al778
23 Cuiia TskecTu Ha Apyrux miuaHetax. Gusndeckue XapakTepUCTHKHU TIIaHET bubmmorexa [OK
https://m.edsoo.ru/ff0al1502
bubnnorexa [JOK
24 Msmepenne cnn. Jlunamonmerp https://m.edsocl)_.[ru/fanl8cc
bubnunorexa [JOK
2 Bec rena. Hesecomocrs https://m.edsocl)_.[ru/fan1778
26 CrnoxeHue IByX CHJI, HAIIpaBJIEHHBIX 110 OJHON NpsiMOM. PaBHOElCTBYOIIAsS bubnnorexa [JOK
CHUII https://m.edsoo.ru/ff0ala70
27 Pemenue 3agau no reme "PaBHoneicTBytomas cui'”
28 Cwiia TpeHus u €€ Bupl. TpeHue B IPUPOJIE U TEXHUKE Bubmmorexa LIOK
https://m.edsoo.ru/ff0alb9c
79 JlaGopaTtopHas pabota «M3y4ueHue 3aBUCUIMOCTH CHJIBI TPEHUSI CKOJIBKEHUS OT bubnmoreka [JOK
CHWJIBI JABJICHUS U XapaKTEPa CONPUKACAIOIIMNXCS IOBEPXHOCTEN» https://m.edsoo.ru/ff0alcc8
30 Pemenue 3a1au Ha onpeeneHne paBHOAEHCTBYIOIEN CHIIbI
31 Pemenue 3amau mo temam: «Bec tenay, «I padudeckoe n300pakeHrue CU, bubmuorexa [JOK




«Cuiibl», «PaBHOJICUCTBYIOIIAS CUIT»

KontponpHas pabora no Temam: «MexaHndeckoe BUKEHUE», «Macca,

https://m.edsoo.ru/ff0alde0

32
IJIOTHOCTBY, «Bec tenay, «I'padudeckoe nzodpaxenue cuiny, «CUIb»
33 Jasnenne. CriocoObl yMEHBIIICHUS U YBEITUYCHUS JABICHUS bubmmorexa [IOK
’ M M A https://m.edsoo.ru/ff0a20a6
34 JlaBiieHue ra3a. 3aBUCUMOCTD JIaBJICHUS raza OT 00bEMa, TeMIepaTypbl bubmoreia HOK
’ 8 ’ patyp https://m.edsoo.ru/ff0a2376
35 Ilepenaya maBiieHUs TBEPABIMU TEJIAMU, JKUIKOCTSIMU U razaMu. 3axkoH [lackans buGnnorexa LIOK
peaata n pA » HKHTT ’ https://m.edsoo.ru/ff0a25b0
. bubmuoreka [JOK
36 JlaBlieHHE B )KUJIKOCTH U T'a3e, BBI3BAHHOE JICHCTBHEM CHUJIbI TSKSCTH
https://m.edsoo.ru/ff0a2718
bubmuoreka [JOK
37 P .3 I1
elIeHne 3a1ad o Teme «JlaBmenne B )KUAKOCTH 1 ra3e. 3akoH [lackaimsy hitps-//m.cdsoo.ru/ff0a2826
bu6nmoreka [JOK
38 Coo0
OOOIHAOTIHMECA COCY BT https://m.edsoo.ru/ff0a2970
39 I'unpasnmnueckuii mpecc bubmmorexa [IOK
AP P hitps://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBOM )KHUIKOCTHBIN HACOC
. bubmuoreka [JOK
41 AtMocdepa 3eMIH U NPUYUHEI €€ CYIIEeCTBOBAHUS
(bep p ym https://m.edsoo.ru/ff0a2b5a
bubmuorexa [JOK
42 Bec Bo3nyxa. ATMocdhepHOe naBieHne
BO3AYX TMOC(hEpHOC aBICHH https://m.edsoo.ru/ff0a2b5a
bubmuorexa [JOK
43 HN3mepenune atmMocdepHOro gasiie .0 To e
MEPEHHE ATMOCHEpHOTO JaBerm. OnbiT Toppidesim https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTH aTMOC(HEPHOTO JABJICHHS OT BHICOTHI Ha OBHEM MODS bubmorexa LOK
p A AYP p https://m.edsoo.ru/ff0a2fc4
bubnuoreka IIOK
45 Bapomerp-anepoua. ATMocdepHoe AaBICHHE Ha Pa3IMYHBIX BHICOTaX nomorexa 1]

https://m.edsoo.ru/ff0a2fc4




46 Pemenue 3amay o reme " AtmocdepHoe nasieHue"
. bubnmoreka [JOK
47 JlelicTBUE )KUJIKOCTH U Ta3a HAa MOTPYKEHHOE B HUX TEJ0. ApXUMEI0BA CHJIa 1
https://m.edsoo.ru/ff0a3276
43 JlaGopaTtopHas pabota «OnpeaesieHre BbITaTKUBAIONIEH CUIIBI, ACHCTBYIOIIEH bubnmoreka [JOK
Ha TeJIO, HOTPYKEHHOE B )XKUIKOCTh) https://m.edsoo.ru/ff0a33fc
49 JlaboparopHas pabota o reme «lccrnenoBanue 3aBUCUMOCTH Beca Tela B BOJIE bubnmoreka [JOK
0T 00bEMa TIOTPY)KCHHOH B J)KHKOCTH YaCTH TEJIa) https://m.edsoo.ru/ff0a3514
bubmuoreka [JOK
50 [InaBanue ten
https://m.edsoo.ru/ff0a3a96
51 JlabGopaTtopHast pabora "KoHcTpynpoBaHue apeoMeTpa Ui KOHCTPYUPOBAHUE
JIOJIKU M OTIpeJIeNICHHE €€ rPy30MoabEMHOCTH"
57 Pemenue 3anau no remam: «llnaBanue cynos. Bo3ayxonnasanuey, «/laBienue bubmmorexa [IOK
TBEPABIX TEJ, )KUAKOCTEH U ra30B» https://m.edsoo.ru/ff0a3654
53 KontponbHas padoTa o Teme «JlaBieHne TBepabIX TeM, JKUIKOCTEH U Ta30B»
bu6mmoreka [JOK
54 Mexanunueckasi pabota
P https://m.edsoo.ru/ff0a3{f82
bu6mmorexa [IOK
55 MormtHocTh. EquHUIIBEI MOLITHOCTH
" https://m.edsoo.ru/ff0a3{f82
56 VYpok-uccnenoBanue "Pacyér MOIHOCTH, pa3BUBAEMOI PU NOIBEME 110
snectyuie"
57 IIpocteie Mexanu3msl. Peiuar. PaBHOBecHE cvil Ha pblyare
58 Prruaru B TexHuke, ObiTy 1 ipupoje. Jlaboparopnas pabora «MccnenoBanue bubnuorexa [JOK
YCIJIOBUM paBHOBECHSI pbIyara https://m.edsoo.ru/ff0a478e
bubmuorexa [JOK
59 Pemenue 3agau no teme «Y ClOBUS PAaBHOBECHSI pblUara 1
https://m.edsoo.ru/ff0a48a6
60 Koaddumuent nonesnoro nericteus mexanusma. JlaboparopHas padbora
«3mepenune KII/] HakKTOHHOM TIIOCKOCTH
61 Pemenue 3agau no reme "Pabota, momnocTh, KIT/1" bubmuoreka [JOK




https://m.edsoo.ru/ff0a4c48

62 Mexannyeckas sHeprus. Kunernueckas U NoTeHIMAIbHAs SHEPTUSL 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHMSI MEXaHUYECKON IHEPIUU 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT 110 TeME "DKCIIEPUMEHTAIBHOE ONPEEIICHNE U3MEHEHUS
64 KMHETUYECKOW M IMMOTEHIIMAJIbHOM SHEPIUU IIPU CKaThIBAHUU TEJIA 110 HAKJIOHHOU 1
IJIOCKOCTH"
65 KonTtponpHast padora o Teme «PaboTa 1 MOITHOCTB. DHEPTHUS 1
66 PesepBurlit ypok. Pabota ¢ Tekctamu no teme "MexaHudeckoe ABUKeHHE" 1 Eubmorexa IOK
https://m.edsoo.ru/ff0adeec6
67 PesepBurlit ypok. Pabota ¢ Tekctamu no teme "JlaBnenue TBEPABIX Tel, | bubmmoreka [JOK
KUJKOCTEN U ra3oB" https://m.edsoo.ru/ffO0a4ffe
68 Pesepaubrit ypok. Pabora ¢ Tekcramu no teme "Pab6ora. MomHocTs. DHeprus" 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




8 KUIACC

Nen/m Tema ypoka Bcero DJIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl
1 OCHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUHN U UX OIIBITHBIE bubnuoreka [IOK
IIOATBEPKICHUS https://m.edsoo.ru/ff0a5256
2 Macca u pazmep aTOMOB U MOJIEKYJI
3 Mogenu TBEPAOTO, KHUAKOIO U ra3000pa3HOro COCTOSHUI BelllecTBa brbmorexa LIOK
p ’ p https://m.edsoo.ru/ff0a540e
4 OOBsicHeHHEe CBOMCTB TBEPOT0, KHUJIKOTO U ra3000pa3HOr0 COCTOSHUM
BELIECTBA HA OCHOBE IIOJIO)KEHNUI MOJIEKYJIIPHO-KUHETUYECKON TEOPUH
5 Kpucrannuueckue u amopdHble Tena bubmorexa LIOK
P P https://m.edsoo.ru/ff0a5800
6 CMaumnBaHue U KanWUIAPHOCTb. [I0BEpXHOCTHOE HATSKEHUE Bubnrotexa LIOK
PHOCTE. 1I0BEP https://m.edsoo.ru/ff0a5530
7 TeruoBoe paciiupeHue u cxxaTue Bubmmorexa LIOK
p p https://m.edsoo.ru/ff0a5a26
g Temnepatypa. CBsA3b TEMIIEPATYpPHI CO CKOPOCTBIO TEIUIOBOTO IBUKEHUS
YaCTHIL
9 Buytpennss sHeprus. CriocoObl H3MEHEHHsI BHYTPEHHEN SHEPTuu bubnrorexa LIOK
yip pri. yIp P https://m.edsoo.ru/ff0a5c¢60
10 Bunwl Tennonepenauu bubmmorera [TOK
P https://m.edsoo.ru/ff0a6412
1 VYpoxk-koHpepenuus "[IpakTuyeckoe UCIOIb30BaHIE TEIIOBBIX CBOMCTB bubnnoreka [JOK
BEIIIECTB M MaTepUAJIOB B LIEJSIX SHEprocoepexenus" https://m.edsoo.ru/ff0a65c0
but6mmoreka [IOK
12 KonunuecTBo TemnoThl. Y aenpHas TEIIOEMKOCTb

https://m.edsoo.ru/ff0a6976




bu6mmoreka [JOK

13 YpaBHeHHE TEIIOBOro Oananca. TermmooOMeH U TeIIOBOE PaBHOBECHE hitps-//m.cdsoo.rw/ff0a7088
14 Jlaboparopuas padota "VccienoBaHue siBICHUS TEIUIO0OOMEHA TIpU bubnnoreka [JOK
CMEILIMBAHNUN XOJIOIHOU U Tropsiueii Boab!" https://m.edsoo.ru/ff0a6a98
15 Pacuer konmuecTBa TEMIOTH, HEOOXOAUMOTIO I HAarpEBaHUs Tella U
BBIJIEJISIEMOT0 UM MPH OXJIAKICHUU
16 Jlaboparopuas pabota "Onpenenenue yneabHON TEIIOEMKOCTH BelecTBa" Bubmmorexa LIOK
https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIIMBa. Y IeibHas TEII0Ta CrOpaHus bubmmorexa [TOK
https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue u OTBEp/IEBAHNE KPUCTAIUIMYECKUX TeI. Y IeIbHas TEII0Ta bubmmoreka [IOK
ILIABJICHUS https://m.edsoo.ru/ff0a71d2
19 JlaGopatopHnas padora "OnpeneneHue yaelbHONW TEIIOTHI MJIaBJIeHUs Jbaa" bubmorexa LIOK
https://m.edsoo.ru/ff0a72fe
bubnnorexa [JOK
20 ITapooGpazoBanue u koHaeHcaus. Vcnapenue https://m.edsoclfru/ £f0a740c
71 Kunenue. Y nenpHas Temnnora napooOpa3zoBaHus U KOHJEHCAIIMH. 3aBUCUMOCTh bu6mmoreka [IOK
TeMIepaTypbl KUIEHUs OT aTMOC(EPHOTO AABICHHUS https://m.edsoo.ru/ff0a786¢
” Bnaxxnocts Bozayxa. JlabopaTopHas pabora "OnpeneneHre OTHOCUTEIbHON bubmuoreka [JOK
BJIAJKHOCTH BO31yxa' https://m.edsoo.ru/ff0a7628
23 Pemrenue 3a1au Ha onpeeneHne BIaXKHOCTH BO31yXa
24 [Tpuntume! paboThI TEMIOBRIX ABUTaTENe. [lapoBas TypOuHa. JIBurarens
BHYTPEHHETO CrOpaHus
)5 KIIJI rerutoBoro aBuratesns. TenaoBbie JBUTATENH U 3aIUTa OKPYKAIOIIEH bubnmoreka [JOK
cpensl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUs U MIPEBPAILCHHS SPHEPTUHU B TEIJIOBBIX MPOLIECCaX
7 [ToaroroBka kK KOHTPOJILHOM padoTe mo TeMe "TemoBeie siBneHus. 3menenue bubmuorexa [JOK

arperaTHbIX COCTOSIHUM BemecTna'

https://m.edsoo.ru/ff0a83f2




Kontponbnas padota nmo teme "TermoBsie siBjaeHus. MI3MeHeHUE arperaTHbIxX

bu6mmoreka [JOK

28 COCTOsIHMI BemiecTa" https://m.edsoo.ru/ff0a86ae
29 Onektpusanus Ten. [[Ba posa aIeKTpUUECKUX 3apsiioB
30 VYpok-uccnenoBanue "IaeKTpu3anus TeJa UHAYKIUEH U IIpU
COMPUKOCHOBEHUH"
31 B3aumopeiictBue 3apspkeHHbIX Tedl. 3akoH Kynona bubmmorexa LIOK
https://m.edsoo.ru/ff0a87¢e4
1 Dnektpuyeckoe nosie. HanpsxeHHOCTh 351eKTpuyeckoro nois. [punmun bubnunoreka [JOK
CYNEPHO3ULINU IIEKTPUUECKUX TTOJIEH https://m.edsoo.ru/ff0a8a0a
33 Hocutenu snekrpuueckux 3apsioB. DieMeHTapHbli 3apsia. CTpoeHue aroma
34 [IpoBOAHMKY M TUANEKTPUKU. 3aKOH COXPAHEHUSI AIIEKTPUUYECKOTO 3apsiia Bubmmorexa LIOK
https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3a1au Ha IpUMEHEHUE CBOMCTB AEKTPUUECKUX 3apsAI0B Bubmorexa LIOK
https://m.edsoo.ru/ff0a90cc
36 DNEeKTPUUYECKHUI TOK, YCIOBHSI €T0 CyIecTBOBaHMs. McTouHnKM bubnuotexa [JOK
DJIEKTPUUECKOTO TOKa https://m.edsoo.ru/ff0a95a4
37 JIeNCTBUA DIEKTPUYECKOTO TOKA bubmmorexa [OK
https://m.edsoo.ru/ff0a96b2
18 VYpok-uccnenoanue "JleiicTBUE ANEKTPUUECKOTO MOJISI HA TPOBOAHUKH U
JUDJIEKTPUKH"
39 DIEeKTPpUYECKHUI TOK B METAIIJIAX, )KUJKOCTSAX U ra3ax Bubmmorexa LIOK
https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYecKas eNb U €€ COCTaBHbIE YACTH
bubnmoreka [JOK
41 Cuna Toka. JlaboparopHas padora "M3mepeHue u peryaiupoBaHie CHIIbI ToKa" https://m.edSO(I)_.[ru/fan8bd6
42 DnexTpuueckoe HanpshkeHue. Bonbtmerp. Jlaboparopuas pabota "H3mepenue bubnuorexa [JOK
U PETyJIMPOBAHNUE HANIPSKEHUS" https://m.edsoo.ru/ff0a9%¢14
43 ConpoTuBiieHuE MPOBOJHUKA. Y AEIBHOE CONPOTUBJICHUE BEIIECTBA bu6mmoreka [IOK




https://m.edsoo.ru/ff0aa738

44 JlaGopaTopHas paboTa "3aBUCUMOCTH JIEKTPUUECKOTO COMPOTUBICHHS bubnnoreka [JOK
IIPOBOJHMKA OT €T0 JJIMHBI, IUIOIIA U IIONIEPEUYHOr0 CEUEHUs U MaTeprana” https://m.edsoo.ru/ff0aa738
45 3aBUCHMOCTb CUJIbI TOKA OT HAIpsDKEHUs. 3akoH OMa Ji1sl ydacTKa el bubmmorexa [TOK
https://m.edsoo.ru/ff0aa44a
46 JlabGopaTtopHas pabota "VccienoBanue 3aBUCUMOCTH CUJTBI TOKA, UTYIIIETO bubnuoreka [JOK
yepes pe3ucTop, OT COMPOTUBIICHUS PE3UCTOPA U HAMPSKEHUS Ha pe3uctope” https://m.edsoo.ru/ff0aa04e
47 [TocnenoBarenpHOE M NapAIIIEIBHOE COECAMHEHUS IIPOBOIHUKOB
43 JlabopartopHnast pabota "IIpoBepka npaBuia CI0KCHUS HAPSHKCHUH MpU bubnunoreka [JOK
IIOCJIEZI0BATEILHOM COEIMHEHUH JIBYX PE3UCTOPOB" https://m.edsoo.ru/ff0aaa58
49 Jlaboparopnas padota "IIpoBepka mpaBuiia Ajsi CUIIBI TOKA MIPH MapalljieIbHOM bubnmoreka [JOK
COCMHEHHUH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemrenue 3amau na npumeHenue 3akoHa Oma i pa3IuyHOr0 COSTMHEHUS bubnmoreka [JOK
MIPOBOJIHUKOB https://m.edsoo.ru/ff0aaf8a
bu6mmoreka [JOK
51 PaboTa 1 MOIIHOCTE AyeKTpUUecKoro Toka. 3akoH [[xoymnsa-JIenma hitps:/m.cdsoo.ru/f0abl 24
50 JlabopaTopHas pabota "Onpenenenre padoThl 1 MOITHOCTH JIEKTPUUECKOTO bubnmnoreka [JOK
ToKa" https://m.edsoo.ru/ff0ab3e0
53 DReKTpUUeCKUe e U MOTPEOUTENH dIEKTPUIECKON YJHEPTUU B OBITY. bubnuotexa [JOK
Kopotkoe 3aMbikanne https://m.edsoo.ru/ff0ab660
54 [ToaroroBka K KOHTPOIBHOM paboTe MO TeMe "IAEKTPUICCKUEC 3apSJIbI. bubnuorexa [JOK
3apspKeHHBIC Tela U UX B3auMOIeUCTBUS. [I0CTOSHHBIN 2JEKTPUIECKU TOK" https://m.edsoo.ru/ff0abd2c
55 KontponbHas paboTa mo teme "DIeKTpUIecKre 3aps/bl. 3apsHKeHHBIC TeIa U bubnmoreka [JOK
UX B3auUMOJIeHCTBHS. [10CTOSHHBIN JIEKTPUYECKUI TOK" https://m.edsoo.ru/ff0abea8
56 [TocTostHHBIE MArHUTHI, X B3aUMOJCICTBUE
57 VYpok-uccnenosanue "M3ydyeHne noaeil NOCTOSIHHBIX MarHUTOB" brbnrorexa LIOK
https://m.edsoo.ru/ff0ac3d0
58 MaruutHOe 1ojie. MarHuTHOE I10J1€ 3€MJIM U €r0 3HAa4YeHUE JUIA )KU3HU Ha but6mmoreka [JOK




3emite https://m.edsoo.ru/ff0acOba
59 OmnbIT Opcrena. MarHuTHOE 1oJje 3JIEKTPUYECKOro Toka MarHuTHOE 1moJjie | bubnmoreka [JOK
KaTyIIKU ¢ TOKOM https://m.edsoo.ru/ff0ac1d2
60 [TpuMmeHeHHe AMEKTPOMArHuToOB B TexHUKe. JlabopaTopHas pabora "U3yueHue | bubmuoreka [JOK
JEMCTBUSI MArHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM" https://m.edsoo.ru/ff0ac74a
DNEeKTPOABUTaTENb IIOCTOSIHHOIO TOKA. VICII0/Ib30BaHNE AJIEKTPOABUTaTENCH B Bu6 1OK
. noInoTeKA
61 TEXHUYECKHUX YCTpOWCTBaX U Ha TpaHcnopre. JlaboparopHas padora 1 httos-//m.ed 0ACRE
PS://M.€dSO0.ru aco0C
"KoHCcTpynpoBaH#e U H3y4eHUE paOOTHI IIEKTPOABHTATEIS "
62 Omnbitel @apases. 3aKOH 3IEKTpOMarHuTHOM nHAYKUuu. [IpaBuno Jlenna 1
63 Onexrporeneparop. CriocoObl MOTyYSHHS HIEKTPHUECKON YHEPTUH. |
DNEeKTPOCTaHIIMK Ha BO3OOHOBIISIEMBIX HCTOYHHKAX YHEPTUU
64 ITonroToBka Kk KOHTPOJIBHOM paboTe 10 TeMe "DNEeKTPUUECKUE U MarHUTHbBIE 1
sIBJICHUS "
bubnnorexa [JOK
65 KontponbHas pabora no Teme "DiIeKTpudeckue 1 MarHUTHbIE SIBJIeHUs" 1 1
https://m.edsoo.ru/ff0acb14
. bu6nuorexa [IOK
66 PezepBHblil ypok. Pabota ¢ Tekctamu no teme "TerioBele siBiaeHus" 1 1
https://m.edsoo.ru/ff0accSe
67 PezepHblil ypok. Pabota ¢ Tekctamu 1o teme "I10CTOSHHBIN 37IEKTpUYECKUIA | bubnnorexa [JOK
TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. Pabota ¢ Tekctamu 1o teme "MarHuTHbIe SIBICHUS" 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KUIIACC

Ne
o/ Tema ypoka Bcero JJleKTPOHHBbIE HU(PPOBHIE
n
o0pa3oBaTe/ibHbIE PECYPChI
1 Mexanunyeckoe ABukeHue. MarepruanbHas TOYKa
2 Cucrema orcuera. OTHOCUTEIHLHOCTh MEXAHNYECKOI'O IBIKEHUS Eubmorexa IOK
’ https://m.edsoo.ru/ff0ad474
. bubmuoreka [JOK
3 PaBHOMEpHOE NPAMOJIIMHENHOE ABUKEHHUE
https://m.edsoo.ru/ff0ad19a
4 HepaBuomepHoe npsimonuneiinoe apmxkeHne. CpenHsisi 1 MTHOBEHHAs
CKOpOCTh
5 IIpsimonnHeiHOe PaBHOYCKOPEHHOE ABHMKEHHUE. Y CKOPEHHE bubmmorexa [IOK
p p yeKop ’ P https://m.edsoo.ru/ff0ad8d4
6 CKopocTh MPSIMOTIMHEHHOTO paBHOYCKOpeHHOTO aBMkeHwus. [ paduk
CKOpPOCTH
7 Jlaboparopnas padota "Onpenenenue ycKoOpeHus Tena npu bubnuotexa [JOK
PaBHOYCKOPEHHOM JIBJKEHUU 110 HAKJIOHHOM I1ockoctu" https://m.edsoo.ru/ff0adb18
8 CBoOoauoe nmagenune teia. OnsiTe! [ annnes
9 PaBHOMepHOE IBIKEHHUE TIO OKPYKHOCTH. [lepuon u yacTtora obpaiieHus. bu6mmorekxa [OK
JInHenHas u yrioBasi CKOpOCTH https://m.edsoo.ru/ff0ael76
10 LlenTpocTpeMUTENLHOE YCKOPEHHE
" Bbubmmoreka IIOK
11 [Tepssiii 3akoH HetoTOHA. BEKTOP CHIIBI 1
https://m.edsoo.ru/ff0ac612
bu6mmorexa [IOK
12 Bropoii 3akod HerotoHa. PaBHOIEHCTBYIOIIAS cUlIa
p & yio https://m.edsoo.ru/ff0ae72a
. bubnunoreka IIOK
13 Tpertnii 3akon HetoTona. Cyrnepno3uiust Cui &

https://m.edsoo.ru/ff0ae982




bu6mmoreka [JOK

14 Pemrenue 3agad Ha npuMeHeHHe 3ak0HOB HproTOHA
A p https://m.edsoo.ru/ff0aeb6c
bubmuoreka [JOK
15 Cuna ocTu. 3akoH I'yka
yupyr YK https://m.edsoo.ru/ffO0aeca?
16 Pemenue 3anay no teme «Cuina ynpyroctu»
bu6mmoreka [JOK
17 JIaGoparopHas padora «OnpeneieHne )KeCTKOC »
patopHad p T TpeACICHH TKOCTH HPYAUHBI https://m.edsoo.ru/ff0ace28
bubmuorexa [JOK
18 Cuita tpe
e https://m.edsoo.ru/ff0af738
19 Pemtenue 3amau mo reme «Cuita TpEHUS)) bubmorexa LOK
A P https://m.edsoo.ru/ff0afa26
bubmuoreka [JOK
20 JlaGoparopuas padora "OnpeneieHue Koo €eHTa Tpe CKO eHus"
patopHas pabot MPEICIICHHE KOS(HUIUNCHTA TPCHHA CKOJLKCHHUA https://m.edsoo.ru/ff0af8be
bu6mmorexa [IOK
21 P "3 H .C .C "
enieHue 3aja4 rno teme "3akonsl HetoToHa. Cuna ynpyroctu. Cuna TpeHus hitps-//m.cdsoo.ru/ff0afbie
” Cuia TSHKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHUE CBOOOTHOTO bubnuotexa [JOK
naJIcCHUs https://m.edsoo.ru/ff0af044
3 Ypok-koupepenius "J[BukeHUE T€JI BOKPYT TPAaBUTAIIMOHHOTO IIEHTPa
(Conneunas cucrema). ['amaktuxu"
24 Pemenne 3amay mo reme "Cuita TSDKECTH U 3aKOH BCEMUPHOTO TSITOTEHUA" bubmmorexa [IOK
e P https://m.edsoo.ru/ff0af5f8
25 IlepBast kocMuueckas ckopocTh. HeBecOMOCTE U IIEPETPY3KHU bubmorexa LOK
p P ' perpy https://m.edsoo.ru/ff0af33c
26 PaBHOBecue maTepuanbHONW TOUKU. AOGCOTIOTHO TBEPAOE Teno. PaBHOBECHE bubnmoreka [JOK
TBEPAOTO TeJNa C 3aKPEMIEHHON OChIO BpAICHHUS https://m.edsoo.ru/ff0afe36
27 MowmeHnT cuinsl. LeHTp TsKEeCTH
bubnuoreka IHOK
28 Pemrenue 3ampau no reme "MomeHT cuibl. LenTp Tskect" nomorexa 1]

https://m.edsoo.ru/ff0b02b4




[ToaroroBka K KOHTPOJILHOM paboTe Mo TeMe "MeXaHHu4eCKoe TBHKCHHE.

bu6mmoreka [JOK

29 Bzaumogeiictsue ten" https://m.edsoo.ru/ff0b0408
30 KontponbHas padoTa nmo Teme "MexaHnuueckoe qBmkeHue. B3anmopeiicteue bubmuoreka [JOK
Ten" https://m.edsoo.ru/ff0b06ec
31 Nmnynbe Tena. UMmynbe cuiibl. 3aK0H COXpaHEHUs! UMITYJIbca. YTIPyroe u bu6mmoreka [JOK
HEYIIPYTO€ B3aUMOJICHCTBHE https://m.edsoo.ru/ff0b07fa
32 Pemenue 3ana4 no teme "3akoH coxpaHeHUs UMITyJibca" Bubmmorexa LIOK
https://m.edsoo.ru/ff0b096¢
33 VYpoxk-koHpepenuus "PeakTuBHOE ABIKEHHE B IPUPOIE U TEXHHUKE"
34 Mexannyeckas paboTa U MOIITHOCTh E;fg;;fg;gﬁiﬂ)boam
35 PaboTa cuitbl TSXKECTH, CUITBI YIPYTOCTH U CHIIBI TPEHHS Bubmmorexa LIOK
https://m.edsoo.ru/ffOb0db8
36 Jlaboparopnas pabota «Onpenenenue pabOThI CHIIBI TPEHUS TPU
PaBHOMEPHOM JIBM>KEHHUH Tella [0 TOPU30HTAIbHOU MOBEPXHOCTH
37 Cs3b sHEeprun u padoTsl. [loTeHnanbpHas sHeprus
38 Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPTUU bubmmorexa [OK
https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMs SHEPTUU B MEXAHUKE
40 JlabopaTopHas paboTta «/3ydeHue 3aKoHa COXpPaHSHUS YHEPTUN» ngj;;f;iggiﬂ)blzfe
41 KonebartenbHOe IBHKEHUE U €T0 XapaKTEPUCTUKU Bubmmorexa LIOK
https://m.edsoo.ru/ff0b1858
bubnuorexa [JOK
42 3aryxatomue kojebanus. Beinykaennbie konebanus. Pezonanc https://m.edsocL).Iru/ffObZOfO
43 MaremaTuyecKuii ¥ NPy KUHHBIA MASITHUKU
44 Ypok-uccienoBaHue «3aBUCHMOCTh TIEpHO/Ia KOJIeOaHUH OT KECTKOCTH bubnuorexa [HOK

IIPY>KUHBI U MAcChl Ipy3a»

https://m.edsoo.ru/ffOb197a




45 [IpeBparnieHue HEPruy IPH MEXAaHUUECKUX KOJICOaAHUIX
46 Jlaboparopnas padota «OnpeneneHne 4acToThl U epruoia KoneOanui bubnmoreka [JOK
NPY>KUHHOT'O MasgATHUKA» https://m.edsoo.ru/ffOblaec
47 Jlaboparopnas padota «I[IpoBepka HE3aBUCUMOCTH MEPHOJIa KOJICOaHHI bubnunorexa [JOK
rpy3a, HOABELUIEHHOI0 K HUTH, OT MAacCHL Ipy3a» https://m.edsoo.ru/ff0b197a
43 Mexanunyeckue BoiHbI. CBOMCTBA MEXaHMUECKUX BOJH. [IpogosibHbIE 1 bu6mmoreka [JOK
IOTIEPEYHBIE BOJIHBI https://m.edsoo.ru/ffOb21fe
49 Ypok-koHpepeHus "MexaHndecKue BOJIHBI B TBEPAOM Tene. CelicMuieckue
BOJIHBI"
50 3ByK. Pacripoctpanenue u oTpakeHHe 3ByKa
51 Ypok-uccnenoBanue "HaboieHne 3aBUCUMOCTH BBICOTHI 3BYyKa OT 4acTOTHI"
52 I'pomMKOCTb 3ByKa U BbICOTA TOHA. AKYCTHUECKUN PE30HAHC
53 VYpoxk-koHpepeHuus "YipTpa3Byk U HH(Ppa3ByK B IPUPOJIE U TEXHUKE" Bubmmorexa LIOK
https://m.edsoo.ru/ff0b23ca
54 [ToarotroBka Kk KOHTPOJILHOMU paboTe 1Mo TeMe "3aKOHBI COXPaHEHHS. bubnmnorexa [JOK
Mexanunueckre KoneOaHusi 1 BOJHBI" https://m.edsoo.ru/ff0b25{0
55 KonTponbHas padota no Teme "3akoHbI coOXpaHeHUs. MexaHn4ecKue
Kose0aHus U BOJTHBI"
56 DNEeKTPOMarHuTHOE 1oJjie. DIEeKTPOMAarHUTHbIE BOJHBI bubmmorexa [TOK
https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
53 Ypok-koupepenmus "[kana 3neKTpoMarHUTHBIX BOJIH. Mcronb30Banue bubnmoreka [JOK
3J€KTPOMAarHUTHBIX BOJIH JUIsl COTOBOM CBsA3H" https://m.edsoo.ru/ffOb2fe6
59 Ypoxk-uccienopanue "M3yueHne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C bubnuorexa [JOK
MTOMOIIBI0 MOOUIIBHOTO TenedoHa" https://m.edsoo.ru/ff0b2c6¢
60 Pemenue 3anay Ha onpe/esieHre YacTOThl M ITTMHBI AJIEKTPOMArHUTHOU

BOJIHbI




61 DJieKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA bubmuoreka [JOK
cBeTra https://m.edsoo.ru/ff0b31d0
& Ucrounuku cBeta. [IpsiMonuHeitHOe pacpocTpaHeHUE CBETa. 3aTMEHUS bubnmoreka [JOK
ComHia u JIyHsl https://m.edsoo.ru/ff0b3658
63 3akoH oTpakeHus cBeTa. 3epkana. Pemienue 3a1a4 Ha MPUMEHEHHUE 3aKOHA bubnuoreka [JOK
OTpaKEHUs CBETA https://m.edsoo.ru/ff0b38c4
bubnunoreka [JOK
64 [Ipenomienue cBeta. 3aKOH MPEIOMIICHHUS CBETA H
https://m.edsoo.ru/ffOb3aea
65 [TonHoe BHyTpeHHEE OTpa)xkeHue cBera. Mcronb30BaHue MOIHOTO bubnuoreka [IOK
BHYTPEHHETO OTPAXKEHUS B ONITHYECKUX CBETOBOJAX https://m.edsoo.ru/ff0b3c5c
66 Jlaboparopnas padota "HccnenoBaHue 3aBUCMMOCTH yTJIa MPETOMIICHUS
CBETOBOTO JIy4a OT yIJla [aJieHUs Ha IpaHulle "BO31yX-cTekno""
67 VYpoxk-koHpepenuus "Vcnonap30BaHNE MTOJIHOTO BHYTPEHHETO OTPAKEHHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHASI CBSI3b"
bu6mmorexa [IOK
68 JIunzel. OnTryeckas cuiia JIMH3bI
https://m.edsoo.ru/ffO0b3f2c
bu6mmorexa [IOK
69 [Toctpoenue n3obpaxeHuit B TMH3aX
P P https://m.edsoo.ru/ff0bd4da
70 Jlaboparopnast pabota "Onpezenenne GOKyCHOTO pacCTOSTHUS U ONTHYECKOM bubnuotexa [JOK
CHUJIBI COOMpArOIIEH JTNH3HI" https://m.edsoo.ru/ff0b4206
bubmuorexa [JOK
71 VYpok-koupepenius "OnTuyeckue TUH30BbIE TPHOOPHI"
P Peperu pHoop https://m.edsoo.ru/ffOcOa7e
bubnnoreka [JOK
72 I'ma3 kak ontudeckas cucteMa. 3peHue a
https://m.edsoo.ru/ff0b4684
73 VYpok-koHnpepenuus "Jledextsl 3penus. Kak coxpanuts 3penue"
74 Pasnoxxenue 6emoro csera B criekTp. OnbiTel HetoToHa. CrioskeHue bubnmoreka [JOK
CIEKTpaJbHBIX LBETOB. /ucnepcus ceera https://m.edsoo.ru/ff0c0f4c
75 JlabopaTopHas padoTta "OnBITHI IO PA3JIOKEHUIO OEIOT0 CBETa B CIIEKTP U bubmuoreka [JOK




BOCIIPUSATHIO [[BETA MPEIMETOB MIPU MX HAOIIOACHUH Yepe3 [[BETOBBIC
¢bubTper”

Ypok-nipakTukyM "BoJIHOBBIE CBOMCTBA CBETA: NUCTIEPCHs, UHTEphEPEHIIUS 1

https://m.edsoo.ru/ffOcOe2a

76
mudpakius"
bubnmoreka [JOK
77 OmnbiTel Pe3epdopaa u muranerapHas MOJIENb aTOMa https://m.edsoi_.[ru/ffOC12a8
78 [Toctrynatel bopa. Monens atoma bopa
79 Hcnyckanue u nornonienue ceera atomoM. KBaHThI. JInHeWYaTbIe CIEKTPBI Bubmmorexa LIOK
https://m.edsoo.ru/ff0c144c
| bubnmoreka [JOK
80 VYpok-nipaktukym "HabitoieHue cieKTpoB UCIyCKaHus" https://m.edsogru/ffOC1550
81 PagnoakTUBHOCTE U €€ BUILI buGnuorexa LIOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro sapa. Hykinonnast Mmoaens bubmmorexa [OK
https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHbIe peBpanieHus. M3zoromnsl bubmmorexa [TOK
https://m.edsoo.ru/ffOclal4
84 Pemenue 3amau no reme: "PannoakTuBHbIE NpeBpaieHus" bubmmorexa [IOK
https://m.edsoo.ru/ffOc1bda
85 [lepuon nonypacnana
26 Ypok-koHpepeHnnus "PaguoakTuBHbIE U3TYYEHHs B IPUPOJIE, METUIIMHE, bubnnoreka [JOK
TeXHUKE" https://m.edsoo.ru/ff0c2126
87 SAnepubie peakiuy. 3aKOHBI COXPAHEHUS 3apsIOBOTO U MaCCOBOTO YHCEI bubmmorexa [TOK
https://m.edsoo.ru/ffOc1c58
88 OHeprus CBA3M aTOMHBIX sep. CBsA3b MacChl U SHEPTUH bubmmorexa [TOK
https://m.edsoo.ru/ffOc1d7a
89 Pemenue 3agau no reme "Snepueie peakuuun'
90 Peakuu cuntesa u nenenus saep. Ucrounuku snepruu ColiHLA U 3BE3N bubnmoreka [JOK




https://m.edsoo.ru/ffOc1e88

Ypok-koudepennus "SAnepHas s3HepreTuka. [[elcTBUS paguoaKTHBHBIX

o1 U3JIy4YEHU! Ha )KUBbIE OpraHU3MbI" !
9 [ToaroroBka K KOHTPOJILHOM paboTe MO TeMe "DIEKTPOMArHUTHOE TIOJIE. 1 bubnmoreka [JOK
DJIEKTpOMarHuTHbHIC BOJIHBI. KBaHTOBbBIC SABICHUA" https://m.edsoo.ru/ff0c223e
93 KonrtponsHas pabora o Teme "DIeKTpOMarHUTHOE IOJIE. |
DneKTpoMarHuTHbIC BOJIHBL. KBaHTOBBIC siBiICHUS"
94 [ToBTOpenue, 06o6menue. JJaboparopusie paboThI O Kypcy 1 bubnunoreka [JOK
"B3saunmonencreue tea" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, 0606meHne. Pemienue pacyeTHbIX U KaYECTBEHHBIX 3a/1a4 110 1 bubnmoreka [JOK
teme "TemoBsie nmpouecch” https://m.edsoo.ru/ff0c2572
96 [ToBTOpenHue, 0600meHne. Pemenne pacueTHBIX U KAYECTBCHHBIX 3a/1a4 110 | bubnunoreka [JOK
teme "KIIJ] TerioBeIx aBurarenci" https://m.edsoo.ru/ff0c2a22
97 [ToBTOpenue, 06006meHne. PemieHue pacyeTHBIX U KaYECTBEHHBIX 3a/1a4 110 | bubnmnoreka [JOK
teme "KIIJI anexTpoycTaHoBOK" https://m.edsoo.ru/ff0c2b30
08 [ToBTOpenue, 0606menue. Jlaboparopusie paboTsl o Kypcy "CBeToBbIe | bubnuotexa [JOK
SIBJICHUS " https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, o600menne. Pabora ¢ Tekctamu o TeMe "3aK0HbI COXPaHEHUS | bubnunoreka [JOK
B MeXaHUKe" https://m.edsoo.ru/ffO0c2d6a
100 [ToBTOopenue, o600meHne. Pabora ¢ Tekcramu mo teme "Konebanust 1 BOJTHBI" 1 ngﬂ;;?:;igﬁgfoczegz
bubnnoreka [JOK
101 [ToBTOpenue, 06061menue. Pabota ¢ Tekctamu no teme "CBeToBble sBieHUA" 1 https://m.edsocL).Iru/ff0c3044
102 [ToBTOpenue, o6o0menne. Pabora ¢ Tekcramu o Teme "KBaHToBas u simepHast 1
¢buzuka"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

 Ousuka, 7 xmacc/ Ileppimkun A.B., OOmectBo ¢ OrpaHuYe€HHOM
OoTBETCTBEHHOCThIO «JIPODAY»; AknuonepHoe o6mectBo «M3narenscTBo
«IIpocBenieHue»;

 O@wusuka, 8 kmacc/ Ileppimkun A.B., OOmectBo ¢ orpaHuYeHHON
OTBETCTBEHHOCTHIO «J[PODAY»; AxkiuonepHoe o06imecTtBo «M31aTensCcTBO
«IIpocBenieHue;

 Ousumka, 9 xmacc/ Ilepeimkun A.B., T'yrauk E.M., OOmiectBo ¢
OTPAaHUYCHHOU OTBETCTBEHHOCTBIO «J/[PODA»; AKIHOHEpHOE OOIIECTBO
«3narenbctBo «IIpocBemenue».

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

Meroanueckoe nocodue k nepepadorannomy no ®I'OC yuebnuky «dusuka.
7-9 knaccy aBropa A.B. IleppimkuHa.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru/
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