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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢ u3uMKe Ha ypOBHE OCHOBHOIO 00Iero oOpa3zoBaHUs
COCTaBJICHa HAa OCHOBE MOJOXEHUN U TpeOOoBaHUU K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOM 00pa3oBaTelbHON MpOrpamMmbl, MPEACTABIEHHBIX B
OI'OC 00O, a Takxe ¢ yu€ ToM ¢ efaepaibHOM paboueil mporpaMmbl BOCIIUTAHUS U
Konuenmuu npenonaBanusi yueoHoro npeamera « Duzukay.

Cogepxanue mporpamMMmbl 1o (¢ u3uke HampaBieHO Ha (¢ OpMUPOBaHHE
€CTECTBCHHOHAYYHOH TPaMOTHOCTH OOYYAIOIIUXCS M OPTaHWU3AIUI0 H3Y4YeHUs
¢ M3uKM Ha NEATEeIbHOCTHOW OCHOBe. B mporpamme mo ¢ M3uKe y4YUTBHIBAIOTCS
BO3MOXXHOCTU y4eOHOro mpeamera B peanuzanuu tpedoBanuit ®I'OC OO0 «
IUTaHUPYEMBIM JIMYHOCTHBIM U METaNpeAMETHBIM pe3yJibTaTaM O0yUeHHs, a TaKKe
MEXIPEIMETHBIC CBSI3M €CTECTBEHHOHAYYHBIX yYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 001I1ero 00pa3oBaHusl.

[Iporpamma o ¢ U3MKe yCTaHABIMBAET paclpeesieHue yueOHOro Marepuana
o rojgamM obydeHus (Mo Kjaccam), mpeajaracT IpUMEpHYIO TOCIeI0BaTehHOCTh
U3yYCHHSI TE€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS IMPEIMETHOTO COACPKAHUS W
y4€Te BO3PACTHBIX OCOOEHHOCTEH 00 ydJaronuxcs.

[Iporpamma mo ¢ u3uke pazpaboTaHa C IENbI0 OKAa3aHUS METOJIUYECKOU
MOMOIIM YUUTEII0 B CO3/IaHUM paboyell mporpaMMbl 0 y4eOHOMY MpEIMETY.

dusuKa ABISETCS CUCTEMOOOPA3YIONMINM IS €CTECTBEHHOHAYYHBIX YIeOHBIX
NpPEIMETOB, TOCKOJIbKY () M3WYECKHE 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U
SBICHHM, W3y4aeMbIX XUMHEH, OWONorued, acTpoHOMHEW U ¢ U3UUECKOM
reorpad ueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYI0 KapTHHY MHpa,
npefocTaBiasier HauOoisiee siCHble 00pas3lbl MNPUMEHEHUS Hay4HOro MeEToja
MO3HAHMS, TO €CTh CIIOCO0Aa MOMYUYEHUsI TOCTOBEPHBIX 3HAHUN O MUDE.

OnHa w3 raaBHBIX 3aJlad () U3UUECKOTO O00pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUsl COCTOUT B () OpMHPOBAHUU €CTECTBEHHOHAYYHON TPAMOTHOCTH U
UHTEpEeca K HayKe y 00y4aromuxcs.

N3ydyenne ¢ u3uku Ha 0a30BOM ypOBHE TMPEIIOJIAracT OBJIAACHHE
CIEIYIOIMMU KOMIETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMU €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

e HAY4YHO 00 SACHIATH SIBJICHUA ;

e OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYUYHOT'O MCCJIEOBAHUS ;

e HHTEPNPETUPOBATH  JaHHbIE W  HUCIOJb30BaTh  HAy4YHbIC
J0Ka3aTenbCTBa AJISl MOJIyUYeHUs! BHIBOJIOB.

Henn wu3ydenus ¢ uU3WMKM HA YPOBHE OCHOBHOTO 0O0IIero o0Opa3oBaHHS
onpezaenenbl B Konmenuuu mnpenojgaBanus ydeOHoro mnpeamera «dusmka» B
oOpa3zoBaTeNbHBIX oOpTraHmzanusax Poccuiickoit ®Denepamuu, pearn3yoOIINX
OCHOBHBIE 0011€00pa3oBaTebHbIE MPOrPaMMbl, YTBEPX AEHHOH pelIeHueM



Konnernn Munuctepcta npocsemienus Poccuiickoit @eaeparuu (IpoOTOKOI OT 3
nexkadps 2019 r. Ne T1K4BH).
Heaun uzyyeHuss GpU3UKM:

npuoOpeTeHre HHTepeca W CTPEeMIIEHUST OOYYaromIUXCS K HayqYHOMY
W3YYCHUIO TPHUPOJBI, Pa3BUTHE WX HHTEIJIEKTyaIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHUE MPEICTABIEHUN O HAYYHOM METOJIe TIO3HAaHUS U () OpMHpOBaHUE
UCCJIEIOBATENIbCKOTO OTHOIICHUS K OKPYXKAIOU[UM SBJICHUS M,

¢ opMHUpOBaHKE HAYyYHOTO MHPOBO33PEHUS KaK pe3yibTaTa H3Y4YCHHS
OCHOB CTPOCHUSI MaTepuu U ¢ YHIAMEHTAIbHBIX 3aKOHOB () U3HKHU;

¢ opMHpOBaHWE TPENCTaBICHUNA O poNu G U3UKU JUIS Pa3BUTUSA JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU W TEXHOJ OTHIA;

pa3BUTHE  TPEACTaBICHUH O  BO3MOXHBIX  chepax  Oymymien
npo(d eccHoHanbHOM ACATEABLHOCTH, CBI3aHHOU C () M3UKOM, MOJTOTOBKA K
nanbHeHIeMy 00 y4eHHIO B 3 TOM HaIlpaBIIEHUU.

JlocTikeHue >TUX Iened mporpamMmbl Mo ¢ U3MKE Ha YpPOBHE OCHOBHOTO
ob1mrero oopa3zoBaHus 00ECIEYMBACTCS PEIICHUEM CIIECAYIOMUX 3a4a4:

npuoOpeTeHne 3HAHWK O JUCKPETHOM CTPOEHWH  BENIeCTBa, O
MEXaHMUYECKHX, TEIUIOBBIX, JJEKTPUYCCKUX, MATHUTHBIX M KBaHTOBBIX
SIBJICHHS X

NpUOOPETCHHE YMEHHUI OIMUCHIBATh M OOBSICHATH () U3UUYECKHUE SIBICHUS C
UCIIOJIb30BaHUEM ITOJIYICHHBIX 3HAHUN;

OCBOCHME METOJIOB pEIICHUS MPOCTEUINUX PacYETHBIX 3aJady C
HCIT0JIh30BaHUEM b U3UIECKUX MOJIETI M, TBOPYECKUX "
MIPAKTUKOOP UEHTHUPOBAHHBIX 3a/adY;

pa3BHUTHE YMEHUH HAOI0IaTh MPUPOHBIC SBICHHUS U BBITIOJIHSATH OMBITHI,
nabopaTopHble pabOTBI M JKCIEPUMEHTAIbHBIE HCCICIOBAHUS C
WCIIOJIb30BaHUEM M3MEPHUTEIbHBIX MPHUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ WH() opmaruelt ( U3MIECKOro Ccoaep KaHUs,
BKJII0Yasi MH(] OPMAIMIO O COBPEMEHHBIX JOCTH)KCHUAX () M3WKH, aHATIU3 U
KpUTHYECKOE OIleHUBaHUE WH( OpMaIUH;

3HAKOMCTBO cO c( epamMu Ipod eCCHOHATbHOU JesTeNbHOCTH, CBSI3aHHBIMU
¢ (wusukoil, W COBPEMEHHBIMH TEXHOJOTHUSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSAX () U3UIECKON HAYKH.

Ha u3yudenne ¢ u3uku (0a30BbI ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIEro

oOpazoBanusi oTBoauTCs 238 wacoB: B 7 Kilacce — 68 yacoB (2 yaca B HeJIEN10), B 8
Kkiacce — 68 JacoB (2 vaca B Henenio), B 9 kimacce — 102 yaca (3 gaca B Henenio).

[Ipennaraemsiii B mporpamme 1o ¢ u3uKe mepedeHp J1adopaTopHBIX padoT H
OMBITOB HOCUT PEKOMEHAATENbHBIM XapaKTep, YUUTENIb JIeTaeT BEIOOp MPOBEICHUS



1abopaTopHBIX PabOT W OMBITOB C YYETOM HHAMBUAYAIbHBIX 0OCOOEHHOCTEH
00yJaromuxcs, CIUCKa dKCICPUMEHTATBHBIX 3aJaHUN, TMpeaIaraeMblX B paMKax
OCHOBHOTO TOCYJapCTBEHHOI'O 3K3aMeHa 10 () U3HUKe.



COJEP KXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ posib B NO3HAHUU OKPYKAKOLIEr0o MUpPa.

dusznka — Hayka O mnpupone. SABiaeHus npuponpl. OU3NUECKUE SIBICHUS :
MEXaHUYECKHUE, TEIJIOBBIE, DJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckne Benu4yuHbl. M3Mepenue ¢ mznmueckux BeauduH. DHU3UYECKHE
npubopsl. [lorpemHocTs n3Mepenuii. MexayHapoaHas CUCTeMa €ANHUII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIe HAyKHM U3YYalOT MPUPOIY.
EcTecTBeHHOHay4YHBI METOJ] MO3HAHUS: HAOJIIOJEHHE, TOCTAaHOBKA HAYYHOI'O
BOIIPOCA, BbIIBH)KEHUE TUIIOTE3, IKCIEPUMEHT I0 NMPOBEPKE TUIOTE3, 00h ICHEHHE
HabIroaeMoro sipienusi. Onucanue G U3MUECKHUX SBJIEHUHI € MOMOIIbIO MOJIEEH.

Jlemoncmpayuu.
1. MexaHuyeckue, TEIUIOBbIE, JJIEKTPUYECKHWE, MAarHUTHbIE, CBETOBbIEC
S BJICHUS.

2. duzunyeckue npuOOPHI U Mpoleaypa NPSIMbIX U3MEPEHUM aHATOTOBBIM U

11¢ poBEIM MPUOOPOM.
Jlabopamopnsie padbomst u onvimel.
1. OrmpeneneHue UEHbI IEIEHUs Kalbl U3MEPUTEIbHOTO Ipubdopa.
2. N3mepenue paccToss HUM.
3. Hzmepenue 006bEMa KUAKOCTH U TBE PJOrO TENa.
4. OmnpeneneHue pa3MepOB MalbIX TEN.
5. 3mepeHne TtemmepaTypbl NPU IOMOIIH KUJIKOCTHOTO TEPMOMETpa U
JaTYAKA TEMIIEPATYPHI.

6. IIpoBeneHne uccieqOBaHUS MO NPOBEPKE TUIIOTE3bl: NAIBHOCTH IOJETA
HIapuKa, MynieHHOro rOpU30HTaIbHO, TEM OOJbIle, YeM OONbIIE BBICOTA
IIyCKa.

Pasznen 2. IlepBoHayajibHbIe CBeICHHSI 0 CTPOCHMH BelIeCTBA.

Crpoenue BemiecTBa: aToMbl M MOJEKYJdbl, HX pa3mepbl. OIbITHI,
JIOKA3bIBAIOIIUE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBuxenue yactul BemiectBa. CBsSI3b CKOPOCTH JBHKEHUS YaCTHI[ C
temneparypoil. bpoyHoBckoe mBmxkenue, aud ¢ y3us. BzammomeircTBue dHacTHIL
BEIIIECTBA: NMPUTS)KEHUE U OTTAIIKUBAHHUE.

ArperatHble COCTOSIHUS BEILECTBA: CTPOCHHUE Ta30B, KMJIKOCTEW M TBE pIBIX
(KpucTanauveckux) Teia. B3auMocBA3b MEXAYy CBOMCTBAMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHMSIX U UX aTOMHOMOJEKYJISPHBIM cTpoeHreM. OcobeHHOCTH
arperaTHblX COCTOSHUM BOJBI.

Hemoncmpauuu.

1. HabGnronenune 6pOyHOBCKOTO ABUKEHUS.



2. HabGnronenue nud ¢ y3um.
3. HaOnronenne  sBacHUM,  OOBSCHAIOMIUXCA  MNPUTSIKCHHEM  WIH
OTTaJIKUBAaHWEM YaCTHIl BEIIECTBA.

Jlabopamopnsie pabomsl u onvimel.

1. Omenka jguaMeTpa aroMa METOAOM psSAJI0B (C  HCHOJIb30BaHUEM

¢ otorpad uit).

2. OnpITHI MO HAOTIOJICHUIO TEIJIOBOTO PACIIMPECHUS Ta30B.

3. OnbIThl O OOHAPYKEHUIO ACHCTBUS CHJI MOJICKYISIPHOTO MIPUTSI)KCHUS .

Pa3nen 3. /IBH:KeHHe U B3aMMOAeiiCTBHE TeJl.

Mexanuyeckoe JBHXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JIBUKEHUE.
Cxopocth. CpenHsisi CKOPOCTh NPHU HEPABHOMEPHOM JBHXKEHUU. Pacu€T mytu u
BpPEMEHU JIBUKCHUS .

SIBneHne wuHepHuU. 3aKOH HHEpUUHU. B3ammopelcTBHE Tell Kak MpHUYMHA
W3MEHEHUS CKOPOCTH JABWXKEHUsS Tell. Macca Kak Mepa HWHEPTHOCTH Tella.
[InotHocTh BemiecTBa. CBSi3h IUIOTHOCTH C KOJMYECTBOM MOJEKYJ B E€IUHHIIEC
00 E&Ma BemecTna.

Cuna Kak XapakTepHUCTHKa B3auMojeulcTBusl Teda. Cuiia ynpyrocTd M 3aKOH
['yka. VI3MepeHune cuiibl C MOMOIIbIO AUHAMOMETpaA. SIBlIeHUE TATOTEHUS U CUiIa
Tsxkectu. Cuia TAXKeCcTu Ha Ipyrux minaHerax. Bec tena. Hesecomocts. Cnoxenue
CWJI, HAlpaBJICHHBIX MO OJHOM mpsiMoi. PaBHomelcTBytomas cuia. Cuiia TpeHus .
TpeHue CKOJMbXKEHUSI U TPEHUE MOKOsA. TpeHue B NpUpPOAE U TEXHUKE.

Jemoncmpayuu.

Habnromenne MexaHHYEeCKOTro ABMKEHUS Tema.
N3mepenre cKopoCTH MPSIMOJIUHEHHOTO JIBUKEHUS .
HaGnronenue siBIeHUS WHEPIIUU.

CpaBHeHHe Macc 10 B3aUMOJIEHCTBHIO Tel.
CrnoxeHue cuil, HapaBJICHHBIX 110 OJHOU TP sIMOIA.
Jlabopamopnsie padomut u onvimel.

1
2
3
4. HabnroneHue M3MEHEHHsI CKOPOCTH IPU B3aUMOJECUCTBUU Tel.
5
6.

1. OmpeneneHne CKOPOCTH PaBHOMEPHOIO JIBHKEHHUs (IIapHKa B KUIKOCTH,
MOJIETIH 3JIEKTPUUYECKOI0 aBTOMOO WIS M TaK Jajee).

2. OmpeneneHue cpenHell CKOPOCTH CKOJbXEHHS Opycka WM IIapuKa o
HAKJIOHHOM IJIOCKOCTH.
Omnpenenexnue MIOTHOCTH TBE PJIOTO Tena.

4. OnbIThl, JAEMOHCTPUPYIOLUINE 3aBUCUMOCTb pacTskeHus (aed opMaiumn)
IPY>KUHBI OT MPHUJI0KEHHON CHUJIBI.

5. OnbITHI, AEMOHCTPUPYIOUIUE 3aBUCUMOCTb CHUJIBI TPEHHUSI CKOJbXKEHHUS OT
BEca Tejla U XapaKTepa COMPUKACAIOUIUXCS MOBEPXHOCTEN.

Paszneua 4. /laBiieHue TBEPABIX TeJI, dKUIKOCTEH U ra3oB.



HaBnenue. CriocoObl yMEHBIIIEHUS U YBEJIWYEHUs AaBiecHUs. [[aBmeHue rasa.
3aBUCUMOCTh JaBlIeHUS Ta3za OT 00bE&ma, Temmeparypbl. llepemada naBieHus
TBEPIABIMU TEJIaMH, XUAKOCTAMU M Tazamu. 3akoH [lackans. IlneBmaTuueckue
MalluHbl. 3aBUCUMOCTb JABJICHUS >KUJIKOCTH OT riyOuHsl. ['mapocratuueckuit
napanokc. Coobmraromuecs cocybl. [ uapaBindecKkue MeXaHU3 MBI.

Atmocd epa 3emnu u armocd epHoe aaBieHue. [IpuyuHBl cyliecTBOBaHUS
BO3ymIHONM o00omouku 3emun. OmbiT Toppuyennu. M3mepenne atmocd epHOTO
JaBJIEHUS. 3aBUCUMOCTh aTMOC( €pHOrO JaBIE€HHUS OT BBICOTHI HaJ YPOBHEM MOPS.
[IpuGops! nns usmMepeHus artmMocd epHOro JAaBJICHUS .

JleyicTBue XKUAKOCTH U ra3a Ha MOTPYXEHHOE B HUX TeJIO. BelTaIKuBaronias
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpauuu.
3aBUCUMOCTD JIaBJICHUS ra3a OT TeMIEpaTypHhl.

[lepenaua naBiaeHUs KUJIKOCTHIO U Ta30M.

Coolmraromnuecs: CoCy/Ibl.

['mopaBnnueckui mpecc.

[IposiBneHue nelcTBUst aTMOC() epHOTO JAaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHUIIBI OT 00bEMa MOTpYXEHHOMW YacCTU
TeNa U MJIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOLIENH CUIIBI BECY BBITECHEHHOM JKUIKOCTH.

8. YcioBHE IUIaBaHUS TEJN: IJIAaBaHWE WM MOTPYKEHUE TEJI B 3aBUCUMOCTH
OT COOTHOIIIEHHUSI TJIOTHOCTEH Tejla U KUJIKOCTH.

Jlabopamopnsie padomut u onvimol.

1. UccnenoBanue 3aBUCUMMOCTH Beca Tejia B BOJIE OT 00h € Ma MOTpyxE HHOM B
XKHUJKOCTh YacTH Teja.

2. OnpeneneHne  BBITAIKMBAIOIICH  CUJIbI, JEUCTBYIOIIEH Ha  TEJO,
NOTPYKE HHOE B KUAKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAKOUIEH CUIIbI, IEHCTBYIOLIEN HA TEIO
B )KUJKOCTH, OT MacChl TeJa.

4. OmnbpIThl, JEMOHCTPHUPYIOUIHNE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI,
NEUCTBYIONE Ha TENO B JKUIAKOCTH, OT O00BEMa MOTPYKEHHOU B
KUIKOCTh YaCTH TE€NA U OT IJIOTHOCTH KUJIKOCTH.

5. KonctpyupoBaHne apeoMerpa WIM KOHCTPYUPOBAHHUE JIOJAKA H
orpeneneHue €€ rpy30mnoab € MHOCTH.

Pa3znes S. PabGoTra U MOIIHOCTBL. DHEpPrus.

Mexanunueckast pabora. MOIIHOCTb.

[IpocThie MexaHM3MBI: pbluar, OJIOK, HaKJIOHHAs IUTOCKOCTh. IlpaBmiio

paBHOBecus pbwiyara. IlpumeHeHue mnpaBuiaa paBHOBECUS pbluara K OJIOKY.
«3omoroe mnpasuwiao» MexaHuku. KIIJI mnpocteix mexanu3zmoB. IIpocTeie
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MEXaHU3MbI B OBITY U TEXHHUKE.

Mexanndeckass dHeprus. KuHeTHdeckas ¢ TIOTCHIMAIbHAS JHEPTHS.
[IpeBparnenne 0JHOTO BUIa MEXAaHUYECKON dYHEPTUU B IPYroi. 3aKOH COXPaHCHUS
YHEPTUHN B MEXAHHKE.

Hemoncmpayuu.

1. [IpumepsI MPOCTBIX MEXAaHU3MOB.

Jlabopamopnsie padomut u onvimoi.

1. Ompenenenue pabOThl CHJIBI TPEHUS NPU PABHOMEPHOM JBHKECHHUM Teia

10 TOPU30HTAIbHOM MOBEPXHOCTH.
2. HccnenoBaHue ycinoBUil paBHOBECHS pblyara.
3. HN3mepenne KIIJ] HaKTOHHOU TTOCKOCTH.

4. M3yyeHue 3aKOHA COXpaHEHUsI MEXaHUYECKOU dHEPTUH.
8 KUIACC

Paznen 6. TenioBblie siBJaeHUS.

OCHOBHBIE TIOJOXKEHUS MOJIEKYJIIpHO-KHHETUUECKON TEOPHUU CTPOEHUS
BemiecTBa. Macca W pasMmepbl aTOMOB M MOJIEKyJd. OMNbIThl, MOATBEPKAAOIINE
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPIOro, MXUAKOTO M Ta3000pa3HOTO COCTOSHHUM BeIIECTBA.
Kpucrannuueckue u amopd uHeie tena. O0bsicHEHUE CBOMCTB ra3oB, *KHJIKOCTEH U
TBEPABIX TEJI HA OCHOBE MOJIOXKEHUW MOJIEKYJIAPHO-KUHETUUYECKOU TEOPHUH.
CMaunBaHue U KanWJISIPHBIC SIBJICHUS . T€MI0BOE paCIIUPEHUE U CKATHE.

Temneparypa. CBsizp TeMmiepaTypbl CO CKOPOCTbIO TEIIOBOIO JBHUKEHUS
yactull. BuyTpennsst sHeprus. CnocoObl U3MEHEHUS BHYTpPEHHEH JHEpTHUU:
TEIIOIEep e1ada 51 COBEpUICHUE paboTHI. Buaet TEIIOMEp €1aYH:
TEIUIONPOBOJIHOCTh, KOHBEKIIHS, U3J1yUYCHHE.

KonudecTtBo TemnoTel. YaenbHas TEMIOEMKOCTh BellecTBa. TermiooOMeH u
TEIJIOBOE paBHOBECHME. YpaBHEHHE TemioBoro OanaHca. I[lnaBinenue u
OTBEpPJCBAHUE KPUCTAIJIMYECKMX BEHIECTB. YElIbHAass TEIJIOTAa IUIABJICHHUS .
[TapooOpa3oBanue u konjaeHcanus. Mcmapenue. Kumenme. YnenbHas Temiora
napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIEPAaTypbl KHUIIEHUS OT aTMOC( epHOro
JIaBJICHHUS .

Bnaxuocts Bo3ayxa.

DHeprus TOIUIMBA. YJeIbHas TEII0Ta CrOpaHus.

[Mpunmuner pa6otsl TeroBbix aurareneit KIIJ rtermmoBoro asurarens.
TemnoBbpie IBUTATENIN U 3aIIMTA OKPYKAIOLIENA CPETIBI.

3aKOH COXpaHEHMS M MPEBpAIlCHHs] YHEPTUHU B TEILUIOBBIX Mpoleccax.

Jemoncmpayuu.

1. HaGnronenue 6pOyHOBCKOTO JBUKECHUS .

2. HabGnronenue nud ¢ y3um.



u

6
7
8.
9

10.
11.
12.
13.

Hab6nroneHnne siBeHUA CMauyuBaHUs M KA PHBIX 5BJICHUH.
Halnronenue TemiaioBoro paciupeHus Teil.

N3meHeHue naBiieHHWs Tra3a NpU U3MEHEHUH 00bEMa M HarpeBaHUM WIIH
OXJIaXKJICHHU.

[IpaBuna uamepeHus: TeMneparyphl.

Buael Tenonepenaun.

OxJaxieHue mpyu COBEPIICHUU pPaboThI.

HarpeBanue npu coBepiieHUH padOThl BHCIIHUMHU CHJIAMH.
CpaBHeHUE TEeII0€ MKOCTEN Pa3JIMYHBIX BEIIECTB.
HabGnroneHne xureHus .

Habnronenue noctossHCTBa TeMIepaTyphl IPHU IJIaBJICHUM.
Mojenu TEeIIOBBIX JIBUTaTEIeH.

Jlabopamopnsie padbomut u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO ICUCTBUSA CHJI MOJIEKYJISIPHOTO MPUTSI)KCHHUS .
OnbITEl MO BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WM caxapa.
OnpITel MO HAOMIOACHHUIO TEIJIOBOTO PACHIMPEHHS Ta30B, XKUAKOCTEH U
TBE PABIX TEII.

Onpenenenue JaBIeHUsT Bo3ayxa B OajioHE HIMPHIIA.

OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh JABIECHHUS BO3JyXa OT €ro
00bEMa M HArpeBaHUsl WU OXJIAXK]ICHUS .

[IpoBepka rumoTe3bl JIUHEHHON 3aBUCUMOCTH JUTUHBI CTOJIOHWKA KUIKOCTH
B TEPMOMETPHUUECKON TpyOKe OT TeMIepaTypHhl.

HaOnronenne wu3MeHeHUss BHYTpEHHEHM OSHEpTHM Telna B pe3yjibTare
Teruionepeaayn 1 padoThl BHEIIHUX CHII.

UccnenoBanue siBneHus TemiooOMeHa MPU CMEIIMBAHUU XOJOJHOM U
rops4eu BOJBI.

Omnpepnenenne KOJIMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOAOW  MpH
TEr1000MeHe ¢ HarpeThIM METAIJIHMUYECKUM U MH/IP OM.

Onpenenenne yaeabHOW TEMI0E€ MKOCTH BELIECTBA.

HccenenoBanue nponecca ucrapeHus.

Onpenenenrie OTHOCUTENbHOW BIIAXXHOCTH BO3/1yXa.

Ornpenenenne yelIbHON TEIUIOTHI TUIABJICHUS JIbAA.

Pa3nen 7. DjaekTpuyecKkue 1 MAarHMTHHIE SIBJICHUS.
Dnekrtpuszamus Ten. JIBa poma dJIEKTpUYSCKUX 3apsAJ0B. BizammojmeicTBue

3apsKEHHBIX Tel. 3akoH KynoHa (3aBHCHMMOCTh CHJIBI  B3aUMOJCHCTBUSA
3apsKEHHBIX TEJ OT BEJIWYUHBI 3apsI0B U PACCTOSIHUS MEXKIY TEJIaMu).

Onekrpuueckoe nose. Hanpsxk€HHOCTh 3iekTpudeckoro mnonsd. IIpuHuun
CyNepHO3 1IN 3JEKTPUUYECKUX MONeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu 3jieKTpuuecKux 3apsiA0B. DJIEMEHTApHbIA 3JEKTPUUYECKUN 3apsij.
Crpoenne aroma. IIpoBogHMKM M JHUDJIEKTPUKU. 3aKOH  COXpaHEHUs
3JEKTPHUUECKOro 3apsija.

DJEKTPUYECKUA TOK. YCIOBHS CYLIECTBOBAHUS SJIEKTPUYECKOIO TOKA.
M cTOYHMKU TOCTOSHHOTO TOKa. JIeHCTBUSA DJIEKTPUUYECKOTO TOKa (TEIIoBOE,
XUMHUUYECKOE, MAarHUTHOE). DJIEKTPUUECKUM TOK B )KHAKOCTSAX U ra3ax.

Onekrpuueckas uenb. Cuima TOKa.  DJIEKTPUYECKOE  HANPSKEHHUE.
ConpoTuBieHUE NPOBOJHUKA. YIEIbHOE CONPOTHUBIEHHUE BellecTBa. 3akoH Oma
st ydactka uenu. [locinemoBatenbHOE W NApallIeIbHOE  COCIMHEHHE
P OBOJIHUKOB.

PaGora u MomHOCTL »3iaekTpuueckoro Toka. 3akoH Jhxoyns—Jlenua.
DJIEeKTpUYECKHUE LIeNH U MOTPEeOUTEN U 3JIEKTPUIECKOi sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTrosiHHBIE ~ MarHuThl.  B3auMonencTBME  MOCTOSIHHBIX  MarHWTOB.
MarunutHoe nosie. MarouTHoe noje 3eMiIu U ero 3Ha4eHue JJIsl )KU3HU Ha 3emile.
OnbiT  Opcrena. MarHuTtHoe ToJie  JJIEKTPUUECKOro Toka. IIpumeHeHwne
3JIEKTPOMATrHUTOB B TEXHUKE. [[eiCTBHE MAarHUTHOTO IO Ha IPOBOJHUK C TOKOM.
DJEeKTpOoaBUTATENh TOCTOSHHOTO TOKa. Vcmonb30BaHME 3JIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCIIOPTE.

OnbiTel @apajnes. SABnenHue snekTpoMarHuTHol unayknuu. [Ipasuno Jlenna.
DJEeKTpOreHeparop. Crioco0nl MOJIy4EHUS 3JIEKTPUUYECKOU SHEPTHH.
DJEeKTPOCTAHIIMU HAa BO300OHOBI S EMbIX UCTOYHUKAX D HEPTHUH.

Jlemoncmpayuu.

DJeKTpu3anus Te.

JIBa pozia 3JIEKTPUYECKUX 3apsA0B U B3aUMOJACICTBHUE 3apsIKEHHBIX TE.
YCTpOMCTBO U IEUCTBUE 3JIEKTPOCKOIA.

DneKkTpocTaThuyecKass UHIYKIIUS.

3aKOH COXpaHEHUS 3JIEKTPUUYECKUX 3apsi/IOB.

[IpOBOIHUMKY U JU3JIEKTPHUKHU.

MopenvpoBaHie CUIOBBIX JIMHUM 3JIEKTPUUECKOTO MO .

HcTOYHMKH TTOCTOSIHHOTO TOKA.
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JleicTBUS 3J1EKTPUYECKOTO TOKA.
. DJEKTPUYECKUN TOK B KHUJIKOCTH.

[
= O

. I'a30BBIN pa3zpsn.

[EEN
N

. I3MepeHne CUiibl TOKa aMIIep METP OM.

[EN
w

. I3mepeHune 31eKTpUuecKoro Harpsi>KkeHUsI BOJIbTMETP OM.
. PeoctaTt 1 marazuH cOnpOTUBIIECHH.
. B3auMoiericTBrue MOCTOAHHBIX MAarHUTOB.

[ o G Y
[ RS

. MOI[GJ'II/Ip OBAaHHUC HCBO3MOXHOCTH Pa3ACIICHUA ITIOJIFOCOB Marnura.



17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHre MarHUTHBIX MOJEUA MOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTtHoe noJyie Toka. JJeKTPOMAarHur.

JlercTBHE MarHUTHOTO TOJISI HA POBOJHUK C TOKOM.

DIEKTPpOABUTATENIb MOCTOSIHHOI'O TOKA.

HccrenoBanue siBIEHUS 3J1E€KTPOMAarHMTHOW MHIYKIHAH.

OnbiTel Papanes.

3aBUCUMOCTh HAIlPpaBJICHUS HWHIYKIIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HHUKHOBEHUS .

DI EKTpOreHepaTop NOCTOSIHHOI'O TOKA.

Jlabopamopnsie padomul u onvimol.

1.

o v o~ W

10.
11.

12.

13.

14.

15.

16.
17.

OnbiTel MO HAOJIOACHMIO »JJIEKTPU3ALUMU Tel MHIYKOUEH U 1pu
CONPUKOCHOBEHMH.

HccnenoBanne AEMCTBUS JJEKTPUYECKOIO ITOJII HA IPOBOJHHUKU H
T3 JIEKTP UKU.

C6opka 1 mpoBepka pabOTHI 3JTEKTPUUECKOI LENU MOCTOS HHOTO TOKa.
W3mepenue u peryiupoBaHUe CHIIbI TOKa.

N3mMepenue u peryaupoBaHue Hamp s KeHUS.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, MAYILIETO 4Y€pE3 PE3UCTOpP, OT
COINPOTUBJICHUS PE3UCTOPA U HANPSI)KEHUsI HA PE3UCTOPE.

OneiTHl, JNEMOHCTPUP YIOLIHE 3aBHCHUMOCTD 3JIEKTPUYECKOTO
CONPOTHUBIICHUS MPOBOAHMKA OT €ro JJIWHBI, IUIOUIaAu IIONEpPEYHOTO
CEYEHMsI U MaTepuaia.

IIpoBepka mpaBwiia CIOXKEHUS HAINPSIKEHUH MPH IOCIEA0BATEIbHOM
COEJIMHEHUH JBYX PE3UCTOPOB.

[IpoBepka mpaBuia IUIsi CUIBl TOKa MNPH MapaljelbHOM COEIWHEHUU
PE3UCTOPOB.

Omnpenenenue paboThl 3JIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTop.
Onpenenenre MOIIHOCTH  JJIEKTPUYECKOTO TOKA, BBIIEISIEMONM Ha
pe3ucrope.

HccnenoBanne 3aBUCMMOCTH CHIJIBI TOKA, MAYLIETO Y€pE3 JIAMIIOUKY, OT
HaNpsIKEHHUsI Ha HEl.

Onpenenenne KII/I HarpeBaTens.

HccnenoBanre MarHuTHOTO B3aUMOJICHCTBUS TTOCTOSI HHBIX MarHUTOB.
N3yyeHue MarHUTHOrO TMOJS  IMOCTOSHHBIX MAarHUTOB IPU  HX
00'b €IMHEHNH U pa3AeilCHUM.

HccrnenoBanue neicTBUS 371EKTPUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OneiTel, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aUMOJACHCTBUS
KaTyIIKM C TOKOM M MarHuTa OT CHJIbl TOKA W HalpaBJIE€HUs TOKa B



KaTyILKE.

18. I3yueHue nercTBUSI MAarHUTHOTO TMOJIE HAa TPOBOJAHUK C TOKOM.

19. KoncTpyupoBanue u u3yueHue paboThl 3JIEKTPOJABUTATEN .

20. Usmepenue KII/] amekTpoaBuraTenbHOM yCTaHOBKH.

21. OnpITBl 1O UCCIEAOBAHUIO SIBJIEHUSA JJICKTPOMArHUTHON WHIYKIIUU:
VCCIICIOBAHUE W3MEHECHUM 3HAYEHUsS W HAIPaBICHUS WHIYKIMOHHOIO

TOKA.
9 KNIACC

Paznen 8. Mexanudyeckue siBJICHUS.
Mexanuueckoe JABmkeHUe. MarepuanbHas Touka. Cucrema oOTcuéTa.
OTHOCHTENTBHOCTh MEXAHWYECKOTO JIB)KEHUSI. PaBHOMEpPHOE MNpsMOJIUHEWHOE
newxeHne. HepaBHoMepHoOe npsMonuHelHoe aABukeHue. CpeaHsasi 1 MTHOBEHHAs
CKOpPOCTb Tejla IMPpU HEPABHOMEPHOM JIBUKCHUH.
VYckopenue. PaBHOyckopeHHOe mpsiMOonuHEHOe JaBuxkeHue. CBOOOJHOE
nageHue. OnsiThl [Nanumnes.
PaBHOMepHOE ABMXKEHHUE O OKpYXHOCTH. Ilepuon m yacTtota oOparieHus .
Jluneiinast 1 yrioBas CKOpocTH. L[eHTpocTpeMUTenbHOE YCKOPEHUE.
[IepBsiit 3axk0H Herotona. Bropoi 3akoH Herotona. Tpernii 3akoH HeroTona.
[IpuHUUI Cynepno3uluu Cui.
Cuna ynpyroctu. 3akoH ['yka. Cusnia TpeHusi: cuiia TPEHUsI CKOJIbXKEHHUsI, Chujla
TPEHUS MOKOS, IPYTHUE BUJIBI TPECHHUS .
Cuna TAXKECTH U 3aKOH BCEMHPHOTO TSATOTEHHs. YCKOpEHHE CBOOOIHOTO
najgeHud. J[Bmwxenue maHeT BOKpyr ComHua. IlepBas kocMuyeckass CKOpPOCTb.
HeBecomocTs u neperpys3ku.
PaBHOBecue marepuanbHOM TOouku. AOGcContoTHO TBEpHoe Teno. PaBHoBecue
TBE PJOro TeNa ¢ 3aKperui€ HHOM OChio BpamieHus. MoMeHT cuibl. LleHTp TsxecTH.
Nmnynsc Tena. U3menenune umnynbsca. Mmnynbce cunbl. 3akOH COXpaHEHHUS
MMITyJibCa. PeakTMBHOE JIBUKEHHUE.
Mexanunueckass pabora M MOIIHOCTh. PaboTa cuil TsaKecTu, yHpyroctw,
TpeHusa. CBsi3b sHepruu u padboTsl. [loTeHManbHAsT YHEPTUA Tella, MOJHSATOrO Hal
MOBEPXHOCTH IO 3eMinH. [loTeHIIMabHAsE SHEPTHUS CKATOU NPYX UHbI. KnHeTnueckas
sHeprusi. TeopemMa 0O KHHETHYECKOW dHEPTUU. 3aKOH COXPAHECHUS MEXaHWYECKOH
JSHEPTUHU.
Hemoncmpauuu.
1. HaOnroneHue MexaHMYECKOrO JIBUKEHUSI Tella OTHOCUTEIbHO Pa3HbIX Tell
OTCYE Ta.

2. CpaBHeHue TyTed W TPACKTOPUM NBUKEHUS OJHOTO M TOrO XKE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJN OTCUE Ta.

3. M3MepeHue CKOpOCTH U YCKOPEHHUS MPSIMOJIMHEUHOTO JBUKEHUS .



8.
9.

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

HccnenoBanne Npru3HAKOB PABHOYCKOPEHHOTO JBUKECHUS .

Hab6nroienre NBYXKEHUS Tella MO OKPY>KHOCTH.

HaGnronenne MexaHUYECKUX SIBICHUM, TMPOUCXOMSIIIUX B CHUCTEME
orcuéta «Tenexka» mpu €€ PaBHOMEPHOM M YCKOPEHHOM JIBUXKEHUU
OTHOCUTEIbHO KaOWHeTa () U3HKH.

3aBUCUMOCTh YCKOPEHHUS Telia OT MAacChl Tejla W JACHCTBYIOIIEH Ha HEro
CHIIBI.

HalGnronenue paBeHcTBa CUil IPU B3aUMOJICHCTBUU TEll.

M3meHeHune Beca Tena Npyu YCKOPEHHOM JBUKEHUU.

[lepenavya ummyibca Npu B3aUMOACHCTBUN TEII.

[Ipeobpa3oBaHus YHEPTUHN NIPU B3AUMOJICHCTBUN TEII.

CoxpaHeHue UMMyJibca MpU HEYIPYTroM B3aUMOJICHCTBUU.

CoxpaHeHue UMITyJibca Ipu abCOMIOTHO YIPYTOM B3aUMOJICUCTBHH.
HalnroieHue peakTUBHOTO JBUKEHUS .

CoxpaHeHre MEXaHUYEeCKON dHepTUu Npu CBOOOTHOM MaJACHHUH.
CoxpaHeHre MEXaHUYECKON Y HEPTUU MIPU JIBHKEHUH TeJla MOJ JeHCTBUEM
P Y>KUHBI.

Jlabopamopnsie padomut u onvimei.

1.

10.

11.

KonctpyupoBanue TpakTa Jjisi pa3roHa M JajdbHEUIIEro paBHOMEPHOIO
JBU)KCHUS IIapUKa WU TEJCKKH.

Omnpenenenue cpeaHeid CKOPOCTH CKOJBbXKEHUS OpycKka WU JIBUKEHUS
HIapyuKa Mo HaKJIOHHOM TJIOCKOCTH.

Omnpenenenne yCKOpeHUs Tella NMPU PaBHOYCKOPEHHOM JIBHXKEHHUH TIO
HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTU OT BPEMEHHU IMPHU PaBHOYCKOPECHHOM
JBIKEHUU 0€3 HayalabHOU CKOPOCTH.

[IpoBepka THMIOTE3BI: €CIAM MPU PaBHOYCKOPEHHOM JBWKEHHH Oe€3
Ha4yaJbHONW CKOPOCTH NYTH OTHOCATCS KaK psAJ HEUETHBIX YHCEN, TO
COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHHU OJIUHAKOBBHI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXXEHHS OT CHIIbI
HOPMAaJIbHOTO JIaBJICHUS.

Onpenenenne kK03 ¢ ¢ UITMEHTA TPEHUS CKOJIbIKCHUS .

Onpenenenne x€CTKOCTH TP YKUHBI.

Onpenenenre padoOThl CWIBI TPEHUSI NMPU PAaBHOMEPHOM JBIKEHUU Teia
10 TOPU30HTATHHON MOBEPXHOCTH.

Omnpenenenue paboThl CHJIBI YOPYroCTH TMpU HoabEME Tpy3a ¢
WCIIOJb30BAaHUEM HEMOJABHUKHOTO U MOJIBHKHOTO 0JIOKOB.

N3y4yeHue 3aKoHa COXpaHEHUS I HEPTHUHU.

Pasznea 9. Mexannueckue KoJ1e0aHUS ¥ BOJIHBI.



KonebarenbHoe neuxkenue. OCHOBHbBIE XapaKTEPUCTUKH KOJIEOaHUi: Tepuos,
4acToTa, aMIUIUTyaa. MareMaTH4ecKuil U NPy KUHHBIM MasTHUKU. [IpeBpaiienue
SHEPTUU NMPU KoJIeOATeTIbHOM JIBUKEHUU.

3aryxatoniue  koneOGanus.  BwiHyxkaennsle — koneOanusi.  Pe3zonanc.
Mexannueckue BoOaHbI. (CBOWCTBA MEXaHMYECKMX BOJH. lIpogonbHble u
nornepeyHbie BOJHBI. J[MWHA BOJHBI MU CKOPOCTh €€ pachmpOCTpaHEHUS.
MexaHnuecKkue BOJIHBI B TBE PJIOM Tell€, CEHCMUYECKUE BOIHBI.

3Byk. ['poMkocTh 3Byka u BbicoTa ToHa. OTpaxenue 3Byka. MHG pa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaGnronenue koneOGaHMii Ten TMOJ ACHCTBUEM CHIIBI TSAKECTH U CHIIBI
YIPYLOCTH.

Habnronenne xonebanuii rpy3a Ha HUTH U Ha TIPYXKUHE.

Hab6nronenue BbIHY X ACHHBIX KOJIEOAHUM U pe30HaHca.

PacnpocTpanenuie nmpooibHBIX U MONEPEUHBIX BOJIH (HA MOJEIN).

HaGutoieHne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHYECKUI PE30HAHC.

ﬂaﬂopamopubw pabomul u onvimol.

1. OmpezeneHue dYacTOThl W TepUoja KoieOaHUN MaTEeMaTUYeCKOro
Mas THHKA.
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2. OmpeneneHue 4acTOThl U TIEPUOJIA KOJIeOAHUM TPYKUHHOTO Mas THHUKA.
3. HccienoBanue 3aBHCUMOCTH MEpHOJIa KOJeOaHU MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. HccnemoBanue 3aBUCUMOCTH TIepHOIa KOJeOaHUH NPy KMHHOTO Masi THHUKA
OT MaccChl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH Mepuoaa KoieOaHuil rpys3a, MOJABEIIEHHOTO K
HUTH, OT MacChl Tpy3a.
6. OmbITBI, JEMOHCTPHPYIONIHME 3aBUCUMOCTh IlepHoJa  KoiebaHui
MPYXUHHOTO MasTHHKA OT MacChl Tpy3a M KE CTKOCTH TP Y)KUHBI.
7. W3Mepenue yckopeHus CBOOOTHOTO MaJCHUS .
Paznen 10. DiaekTpoMarHuTHOE 10JIe M 3JIeKTPOMATHUTHBIE BOJIHbI.
DJEKTPOMArHUTHOE  MOJie.  DJEKTpOMarHUTHbIE  BOJHBI.  CBoMCTBa
DJIGKTPOMArHuTHeIX BOJNH. lllkama siaeKkTpoMarHWTHBIX BOJH. lcmonb3oBaHue
3JEKTPOMATrHUTHBIX BOJH JIJISI COTOBOM CBSI3H.
DJneKkTpoMarHuTHas mnpupoja cBera. CKOpocTh cBeTa. BosHOBBIE CBOMCTBA
CBeTa.
Hemoncmpayuu.
1. CBoWCTBa 3JE€KTPOMATrHUTHBIX BOJIH.
2. BoiHOBBIC CBOMCTBA CBETA.



Jlabopamopnwie padbomut u onvimel.
1. M3ydyeHue CBOWCTB DJIGKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOWIBHOTO

Tened oHa.
Pa3nen 11. CBeToBELI€E IBJICHHUS.
JlyueBas MO/JIEN b CBETA. Ucrounnku  cBera. [Ipsamonunennoe

pacnpocrpanenue csera. 3atMeHust CosHna u JIynel. Otpaxenue ceera. Ilimockoe
3epKajgo. 3aKOH OTPaKCHUsSI CBETA.

IIpenomnenne cBera. 3akoH mpenomieHus cBeTa. I[lonmHoe BHyTpeHHeEe
oTpakeHHe cBeTa. lcrnonb30BaHWE TMOJNHOIO BHYTPEHHETO OTPaXEHHSI B
ONTHUYECKUX CBETOBOJAX.

Jlunza. Xox mnydeir B nuH3e. OnTuueckas cucrema (¢ oToammapara,
MHUKpPOCKONIAa M Teleckoma. I'ma3 Kak onTudeckas CHCTeMa. BIHM30pyKoCTh U
JalbHO30PKOCT.

Paznoxenue Oemnoro cBera B crnekrp. OmnbiTel HberloTona. CroxxeHue
CHEKTpaJbHBIX LIBETOB. Jlucnepcus cpera.

Hemoncmpauuu.

[IpsamonuHeHOE pacpOCTpaHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenune n300pakeHUIl B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3epKanax.
IIpenomnenue cera.

OnTryecKkuii CBETOBO/I.

Xon nydeil B coOuparouien JuH3e.

XoJ ny4deu B pacCeHBaKOLIEH JIMH3E.

ITonydeHnne u300paxeHUi ¢ IOMOIIBIO JIUH3.
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[Tpunnun aeiictBus ¢ oroamnmnapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mopnens rinasa.

11. Pa3znnoxxenue 6e10ro cBeTa B CHEKTP.

12. [Tony4yenue 6enoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX 1[BETOB.

Jlabopamopnsie padomst u onvimel.

1. HccienoBanue 3aBUCMMOCTH yIjla OTpPaXEHUs CBETOBOrO Jiydya OT yriia
NaJICHHUS .

2. M3yueHue xapakTepHUCTUK N300 paKeHUs MpeaMeTa B IUIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCUMOCTH yIJia MPENOMIIEHUSI CBETOBOTO Jy4a OT yrIiia
MaJICHUs] Ha TPAHUIE «BO3AyX—CTEKIO».

4. llonyyenue n3o0paxeHuil ¢ TOMOLIbIO COOUpAIOUIEH JTUH3BI.
Onpenenenue ¢ OKyCHOTO PAcCTOSTHUS U ONTHYECKOW CHJIBI coOuMparoleit
JWH3HI.

6. OnbITHI IO Pa3JIOKEHUIO OEJI0ro CBeTa B CIEKTP.



7. OnbITBl IO BOCHPUSATHIO I[BETa MPEAMETOB IMPU HUX HAOJIOJCHUU yepes
I[BETOBbIE () HIIBTPHI.

Paznen 12. KBaHTOBBIC SIBJICHUS.

OneiTel Pe3epd opna u mimanerapHas mojenb aromMa. Mojaenb atoma bopa.
Hcnyckanue u noryoiieHue cBera atomoM. KBaHTel. JInHEeHYaTbie CIIEKTPHI.

PanuoaktuBHOCTE. Anb(d a, OeTa- u ramma-uznydenusi. CTpoeHUE aTOMHOTO
sanapa. HykmonHas wmozens aromHoro sapa. M3oromsl. PagmoakTuBHBIE
npespanienus. [lepuon nonypacnana aTOMHBIX sIAEp.

AnepHble peakuuu. 3aKOHbl COXpPAaHEHUs 3apsiIOBOIO M MAacCOBOTO YHCEII.
DHeprus CcBSI3W aTOMHBIX sifep. CBsi3b Macchl W dHEpTruH. Peakuuum cuHTe3a H
nenenus saep. Ucrounnku sHepruu ConHIA U 3BE 3.

Anepnas sHepreTuka. JIeHCTBUS paJUOAKTUBHBIX HW3JYUYEHHMHA Ha JKHUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CrnekTpsl U3TYUYEHUS U TOTJIOUICHHUS .

2. CrhekTpsl pa3JIMYHBIX Ta30B.

3. CnekTp BOgopoa.

4. HabGnronenue TpekoB B kamepe Bunbcona.

5. Pabora cu€ TuMKa MOHU3UPYIOUIUX U3JIYYCHUH.

6. Peructpauus m3aydeHUs] IPUPOJHBIX MUHEPATIOB U MPOIYyKTOB.

Jlabopamopnwie padomst u onvimel.

1. HabGnroneHue CIUIOMIHBIX U JIMHEWYATHIX CIIEKTPOB M3J1YUYEHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHHME IHEPTUU YACTHUIBI MO TOPMO3HOMY

nytu (1o ¢ otorpad usim).

3. M3mepenue paanoakTUBHOTO ( OHa.

IHoBTOPHUTEIBLHO-00001IAOIMH MOLYJIb.

[ToBTOpUTENHbHO-0000IIAIOIINI MOAYJb MPEIHA3HAYEH JUIsl CUCTEMAaTU3alluu
u  o000mIeHHs TMPEIMETHOrO  COJACpXKaHUSA U ONbITa  JESTEeNbHOCTH,
npruoOpPeTE HHOro MPU U3YUYEHUH BCEro Kypca () M3UKH, a TakKe Al MOATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (¢ Hu3UKe s o0yyarouuxcs,
BBIOPABIIMX 3TOT Y4eOHBIN TP EIMET.

[Ipn n3y4yeHUn JAHHOTO MOAYJISl PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUbBI
NesTeIbHOCTH, Ha OCHOBE KOTOPBIX 00€CleunBaeTcs IOCTHKEHUE MPEJAMETHBIX U
METalpeIMETHBIX  IUIAHUPYEMBIX  pe3ylabTaToB  oOydeHus, ( opmupyercs
€CTECTBEHHOHAY4YHAasl TPAMOTHOCTh: OCBOCHME HAYUYHBIX METOJOB HMCCJEIOBaHUS
SBJIGHUA TPUPOJbI U TEXHHKH, OBJIAJIEHUE YMEHUAMH OOBSACHATH () M3MUecKue
SBJICHUS, NIPUMEHSS TMOJY4YEHHbIE 3HAHUS, pemarb 3aJadyd, B TOM 4YHUCIE
KaueCTBEHHBIC U I KCIIEPUMEHTANIbHBIE.



[TpuHUIMNIMANbHO JEATEIbHOCTHBIA XapakTep JaHHOTO pa3jiena peaau3yercs
3a c4€T TOro, 4Yro oOydYaromiuecss BBIMOJHAIOT 3aJaHus, B KOTOPBIX UM
IIpEeIT1araeTcs

HAa OCHOBE TMOJYYCHHBIX 3HAHMM pacrno3HaBaTh U HAYyYHO OOBSICHITH
¢ u3nyeckue SABIEHUS B OKPYKAIOIIEH MPUPOJIE U TTOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HayYHbIE METOMbI UCCIENOBaHMs () U3MYECKUX SIBIICHUMN, B TOM
YyyUCIle U1 TPOBEPKU TMIOTE3 U MOJYUYEHUSI TEOPETUUYECKUX BBIBOJIOB;

00BSICHATh HAyYHbIE OCHOBHI HaumOojee BaXHBIX JIOCTHIKEHUH COBPEMEHHBIX
TE€XHOJIOTH, HalpUMeEp, TPAKTUYECKOIO UCIOJIb30BaHUs pa3JIUYHbIX HCTOYHUKOB

SHEPrUM Ha OCHOBE 3aKOHA MPEBpAIllEHUS U COXPAHEHMS] BCEX M3BECTHBIX BHUJIOB
SHEPTHH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

N3yuenune ¢ u3uku Ha ypoOBHE OCHOBHOTO 00IIer0o 0Opa3oBaHMs HAMPaBIIEHO

Ha JOCTHXXCHHUC INYHOCTHBIX, MCTAIIPpCAMCTHBIX W IIPCAMCTHBIX O6p A30BAaTCIbHBIX

pe3yIbTaTOB.

B pe3ynbpTare uzydeHus:  M3MKu Ha YpOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHUs

y oOyuaromierocst 0yayT ¢ opMUpOBaHbI CIEAYIOIINE TUUYHOCTHBIE PE3YIbTAThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHUSA:

- IPOSIBJIEHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKON
¢ n3mveckol HayKH;

- IEHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSM POCCUMCKUX Y4€HbIX-() U3UKOB;

2) rpasKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYKIE€HUH OO0 IIECTBEHHO 3HAYUMBbIX U
ATUYECKUX MPOOJIeM, CBI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM TOCTUKECHHIM
¢ u3uKy;

- OCO3HAHME BAXXKHOCTU MOPAIBHO-3TUYECKUX IPUHLMIIOB B ACSATEIbHOCTH
Y4Y€HOT0;

3) 3cTeTH4eCKOro BOCIIMTAHMSA:

- BOCHPUSTUE 3CTETUUYECKUX KAayeCTB () M3MUECKOM HAyKH: €€ TapMOHUYHOIO
IIOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 TO3HAHMA:

- OCO3HaHHME IIE€HHOCTH () M3MYECKOM HAayKHM KaK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSA MHPA, OCHOBBI PAa3BUTHUS TEXHOJIOI'MM, BaXXHEUILEH COCTABJIAIOLIEH
KyJIbTYpHI;

- pa3BUTHE HAy4YyHOW JI0003HATENBHOCTH, HHTEpPECa K HCCIIEI0BATENbCKOM
Jes1 TENbHOCTH;

5) ¢opvmupoBaHus  KYJbTYPbl 3A0POBbSI H  3MOLHMOHAJBHOIO
0J1aronoJIy4us:

- OCO3HaHUE LEHHOCTH Oe3omacHOro oOpa3za XHU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, Ba)XXHOCTU MpaBuUil O0€30MacHOr0 TMOBEICHUS Ha
TpaHCIOPTE, Ha JAOpOrax, C 3JIEKTPUYECKUM U TEIUIOBBIM 00OpYyIOBaHHUEM B
JOMAlIHUX YCIIOBUSAX;

- ¢ opmMupoBaHHOCTh HaBbIKa ped JeKCHM, TNPHU3HAHUE CBOEro IpaBa Ha
OKOKY M TAaKOTO K€ IpaBa y APYyroro 4eioBeKa;

6) TPy10BOr0 BOCIIMTAHMS:

- aKTHMBHO€ y4YacTH€ B PEIICHWHM NPaKTHMUECKUX 3a7au (B pamMKax CEeMbH,
o0pa3oBarelbHOW OpraHu3aluk, Topojaa, Kpas) TEXHOJOIMYECKOH U
COLIMAILHOW HAMpaBiICHHOCTH, TPEOYIOIMX B TOM 4Yucie U (¢ U3UYECKUX



3HAHUU;

e - MHTEpEC K MPAKTUYECKOMY U3 YUEHHIO PO ecCuil, CBI3aHHbIX C () UZUKOM;

e 7) 3K0JOrn4eCKOro BOCIIUTAHHUSA

e - OpPHCHTAIUsA Ha NMpPHUMEHEHHUE () M3MYECKUX 3HAHUU Ui pCIICHHWS 3a7ad B
00JaCTH OKpY’XKaloIeW cpepl, TUIAHUPOBAHMS TIOCTYNKOB W OLIEHKH UX
BO3MOXHBIX IMOCJIEICTBUM 151 OKPYKAOLIECH CPEJIbI;

e - OCO3HAHWE TI00ATBLHOrO XapakTepa JKOJOTHYSCKHX IPOOJIeM M IyTed uX

pelIeHHs ;
e 8) ajanTanmuM K M3MEHSIIOIIUMCSl YCJOBHMSIM COLMAJIbHOW W NMPUPOIAHOM
cpeabl:
e - MOTPEOHOCTP BO B3aWMOJCHCTBUM IIPH BBINIOJIHCHUU HCCICIOBAHUN M

MPOEKTOB () U3MUECKON HAMPAaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
ApYTHX,

e - TIOBBIIICHHE YPOBHA CBOE€M KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
NesI TN bHOCTb;

e - TOTPEeOHOCTH B () OpMHPOBAHUU HOBBIX 3HAHUM, B TOM 4YHUCIi€ () OpMyTHPOBAThH
U7iey, TIOHSATHUS, TUTIOTE3BI O () UBUYECKUX 00hEKTaxX U SBICHUAX;

e - Oco3HaHHUE Je( UITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEW B 00J1acTH
¢ u3uky;

e - IUIAaHMPOBAHHE CBOETO PAa3BUTUS B MPUOOPETEHHH HOBBIX () U3UUYECKUX
3HAHUU;

e - CTPEMJICHHE aHATU3UPOBAThH U BBISBISITH B3aUMOCBSI3U MPUPOBI, 0OIIECTBA U
PKOHOMHUKH, B TOM YHUCJI€ C UCTOJIb30BaHUEM () M3UUECKUX 3HAHUN;

e - OIEHKAa CBOMX JCHCTBUUA C YYETOM BIHUSHHS HAa OKPYKAWIIYI Cpeny,
BO3MOKHBIX TJ100albHBIX MTOCIEACTBUI.

METAIIPEIMETHBIE PE3YJIbTATHBI

B pesynbrare ocBoeHHMS mporpaMMmbl 10 ¢ M3UKE Ha ypPOBHE OCHOBHOTO
oOmrero o0pazoBaHusa y o0yuaroiierocss 0yayT ¢ OpMUpPOBAaHbI MeTalpeIMeTHbIEe
pe3yJbTaThbl, BKIOYAIOIHE TO3HABaTeIbHbIC YHUBEP CATbHbIC yUeOHbIC JCHCTBUS,
KOMMYHUKATUBHBIC  yHHBEpCaJIbHBIC Y4eOHBIC JICHCTBUS, pETYJISATUBHBIC
YHUBEpCaJIbHbIC YICOHbBIC JICHCTBUS.

Ilo3naBaTe/IbHbIE YHHBEpPCAJbHbIE YUeOHbIe JeiicTBUS

Ba3oBble Jornueckue qecTBHUA:
e BBIABIATh M XapaKTepU30BaTh CYIIECTBEHHbIE TPU3HAKH OO0BEKTOB
(s1BIEHUN);



YCTaHABJIMBATh CYIIESCTBEHHBIN NMPU3HAK KJIacCH( UKAIMHA, OCHOBAHUS IS
00001IIeHNsT ¥ CPaBHEHUS ;

BBISIBIISITh 3aKOHOMEPHOCTH U TPOTHBOPEUHUS B pacCMaTpPUBAEMBIX ( aKkTax,
JAHHBIX U HAOIIIOJCHUSIX, OTHOCAIIUXCS K () U3UYECKHUM S BJICHUS M;
BBISBISITh NPUYHMHHO-CIICJACTBCHHBIC CBSI3U INMPU HM3YYCHHM () M3UUICSCKHUX
SIBJICHUU W TPOIIECCOB, JIeTaTh BBIBOJBI C UCIOJIb30BAHUEM JEAYKTHBHBIX
U WHIYKTUBHBIX YMO3aKJITIOUCHUN, BBIJBUTATh THIIOTE3bI O B3aUMOCBS3SIX
(b U3UYECKUX BEIUYHH;

CaMOCTOSITEILHO BBIOUpATh CHOCOO pemieHus y4yeOHOW ¢ M3UUecKom
3amaun (CpaBHEHUE HECKOJIBbKUX BapUAHTOB PEIICHHUs, BBIOOp HamOoiee
MOJIXOJIIIIIETO C yU4&€TOM CaMOCTOSTEIbHO BBIJICTICHHBIX KPUTEPHUER).

Ba3oBbie uccienoBarejbcKkue 1eCTBHUA:

HCIIOJIb30BaTh BOMPOCKHI KaK MCCIEA0BATENIbCKIUI HHCTPYMEHT MTO3HAHUS ;
MPOBOJUTH 1O CAMOCTOSTEIbHO COCTABJIEHHOMY IIJIaHy OTBIT, HECI OKHBI M
¢ M3UYecKuil JIKCIEPUMEHT, HEOONbIIOe UCCIeI0BaHue () U3UUECKOTro
SIBJICHUS ;

OIlCHUBaTh HA TMPUMEHHUMOCTh M JOCTOBEPHOCTH HWH( opmaIuio,
MOJIYYEHHYIO B XOJI€ UCCIIECIOBAHUS UIIU D KCIIEPHUMEHTA;

CaMOCTOSITEIHHO () OPMYJTUPOBATh 000OIICHUS M BBIBOJBI IO pe3yJbTaTaM
npoBeAE HHOro HaOTIOICHUS, OTbITA, UCCIIEIOBAHNS ;

MPOTHO3UPOBATh  BO3MOXKHOE JalbHEWIIee pa3BUTHE (¢ U3UUYECKUX
MPOLIECCOB, & TAKXKE BBIJIBUTATh MPEINOI0KEHUS 00 UX pa3BUTUH B HOBBIX
YCIOBUSIX U KOHTEKCTaXx.

Pabora ¢ nundopmanueii:

OPUMEHSITh Pa3IWYHbIE METOJbl, MHCTPYMEHTHI U 3aIpOChl IPH MOUCKE U
orOope HMH(}p opMaluu WIHU JA@HHBIX C YYETOM NpPEII0KEHHON yuyeOHOM
¢ M3udecKoi 3a1a4n;

aHAJIM3UPOBaTh, CUCTEMAaTU3UPOBaTh U MHTEPIPETUPOBATH MH( Op MALUIO
pPa3INYHBIX BUIOB U () OPM NPEJCTaBICHUSA ;

CaMOCTOSITEILHO  BBIOMpATh ONTHUMaJbHYIO (¢ OpMy MpeacTaBiIeHUs
uH} OpMalMd W WIJIOCTPUPOBATh peELIaeMble 3a7adyd  HECJOXKHbIMU
CXeMaMu, uarpaMMaMu, MHOHM rpag UKol u UX KOMOMHAIUSMHU.

KoMMmyHMKAaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS:

B X0/€ OOCYXJeHHs Yy4yeOHOro mMarepuaina, pe3yJbTaToB J1abOopaTOpPHBIX
paboT U MPOEKTOB 3aj]aBaTh BOMPOCHI MO CYLIECTBY 00CYKIaeMOil TEMbI U
BBICKA3bIBaTh WJEH, HALlEJICHHbIE HA pEIICHUE 3aJaud U MOJJAep KaHue
OJaroxxenaresbHOCTU OO IIEHUS ;

COTOCTAaBASITh CBOM CYXICHHS C CYXKICHUSIMU JPYTUX YYaCTHHUKOB
auanora, oOHapyXUBaTh pa3JIMYMe U CXOJCTBO MO3UIIHIA;



BBIpaXaTh CBOKO TOYKY 3PEHHUSI B YCTHBIX U MUChMEHHBIX TEKCTAX;
nyOJIMYHO TIPEACTaBISATh PE3YIbTaThl BHITOIHEHHOTO () M3MUYECKOTO OMBITA
(3KCIIepUMEHTA, UCCIIEIOBAHUS, IPOEKTA);

IIOHUMATh U HCHOJIb30BaTh MPEUMYIIECTBA  KOMAaHIHOW U
WHIUBUIyaTbHOW pPabOThl MPH PEIICHUHM KOHKPETHOW () M3UYECKOM
npoOJIEMBI;

MPUHUMATh LIEJIH COBMECTHOM AEATEIIbHOCTH, OPTraHU3O0BbIBATH JICHCTBHS
no e€ JOCTWXKEHHUIO: pachpeneNsiTh poJiu, OOCYXJaTh NPOIECcChl U
pe3ynbTaThl COBMECTHOM paboThl, 000011aTh MHEHUSI HECKONbKUX JIIOJCH;
BBITIOJHSTh CBOIO YacTh PaOOTHI, HOCTUTAsT KAYECTBEHHOTO pe3yjbTara Mo
CBOEMY HANPABIECHUID U KOOPIAMHUPYS CBOM JACHUCTBUS C JIPYTUMH
YJ€HaMU KOMAaH/bI;

OLIEHMBATh KAayeCTBO CBOETO BKJIaJa B OOLIMH MPOIYKT MO KPUTEPUSM,
CaMOCTOSITEJIBHO C() OpMYJTUPOBAHHBIM YYACTHUKAMH B3aHMOJICHCTBUS .

PerynsiTuBHbIEe YHUBepcaIbHbIE y4eOHbIe AeiCTBUSA

CaMOOpFaHI/I3aHHH:

BBISIBIISITh MPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYyalHUsX, TPeOYIOMIHX
JUTSL pereHus ¢ M3UIeCKUX 3HAHUM;

OpPUCHTHPOBATHCSA B  Pa3JIMYHBIX MOAXOJAaX TMPHUHITHSI  PCIICHUHN
(MHIUBHUIyalIbHOE, TPUHATHE PEIICHHS B TPYIIE, MPUHSATHE pelIeHUuM
rpynmnoim);

CaMOCTOSITENILHO COCTABIISITh aITOPUTM pEIIeHUs ¢ U3MUSCKON 3a7auu U
IUIaHA WCCIENOBAHMUS C Y4ETOM HMEIOUIUXCS PECypCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apTyMEHTUPOBATh Ipe/jiaraéMble BApUaHThI PELICHUN;
JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEICHUE.

CaMOKOHTp().]Ib, SMOIMOHAJIbHbIA HHTE/JIEKT:

JaBaTh aJ€KBaTHYIO OLIEHKY CUTYAallMW W MpeajiaraTh IjiaH €€ U3MEHEHUs;
OOBSACHITHL NPUYUHBI  JIOCTHKEHUS  (HEJOCTHKEHMSI) Ppe3yJbTaTOB
NesiTeIbHOCTHU, 1aBaTh OLEHKY MPHUOOPETE HHOMY OIBITY;

BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh (B TOM UHCIE B XOJ BBIMOJIHEHUS
¢ M3UYECKOTO  WCCIIEIOBAaHUSI WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITEIbCTB, HM3MEHUBIIMXCS CHUTyalluid, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJbTaTa IIE€IU U YCIOBUIM;

CTaBUTh ce0s Ha MECTO JAPYroro 4eaoBeKa B XOJE CIOpa WU JUCKYCCHH
Ha HAYYHYIO TeMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JOTUKY APYIOro;
NpU3HABaTh CBOE IMPaBO Ha OMIHMOKY MPU pelieHnd () U3MUECKuX 3a/1a4 Win
B YTBEPKICHHUSIX HAa HAYYHBIE TEMbI U TAKOE K€ MPaBO JIPYroro.



HPEIMETHBIE PE3YJIbTATDBI

K xoniy o6yuyenust B 7 KJjiacce mpeaMeTHBIE pe3yIbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTpaxaTh ¢() OpMUPOBAHHOCTH Y 00 y4aIOIMXCSI YMEHHIA:

UCTIONI30BAaTh  TMOHATHUS: (P HU3WUECKHEe W  XUMHYECKHE  SIBJICHUSA,
HaOIOZICHUE, HKCIIEPUMEHT, MOJeNb, TUIOTEe3a, €IWHUIBI () U3UUYECKUX
BEJIHMYMH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHMs BeulecTBa (TBEpHOE,
KUAKOE, Ta3000pa3HOE), MEXaHHYeCKoe JBWXKEHUE (paBHOMEpPHOE,
HEpaBHOMEPHOE, TMPSMOJIUHEHHOE), TPAaeKTOpUs, PAaBHOJCHCTBYIOIIAsS
cuna,  ned opmanus (ympyrasi,  IuUlacTU4ecKasi),  HEBECOMOCTb,
COOOTIIAIOIINECS COCY/IbI;

pa3nuyath siBiieHUs (qud ¢ y3us, TEIUIOBOC IBM)KCHUE YACTHIl BEIECTBA,
paBHOMEPHOE  JIBIJKEHHE, HEpPaBHOMEPHOE  JBIKEHUE, HWHEPLHUS,
B3aMMOJICHCTBUE Te€J, paBHOBECHE TBEPIBIX TeN C 3aKPEIUIEHHOH OChIO
BpallleHHs, Iepeaaya MAaBJI€HUs TBEPAbBIMU TelaMH, >XUAKOCTAMU U
razamu, armoc( epHOE JaBlieHWE, IUIaBaHWE TeJI, MPEBpAIICHUS
MEXaHUYECKONW DHEPTUH) MO OMHCAHUI0O UX XapaKTePHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE () U3UUECKOE 51BJICHUE;
pacrio3HaBaTh NPOSIBICHHE M3YYCHHBIX () M3MUECKHX SBIEHUM B
OKPYXalIeM MHpE, B TOM 4Yucie () M3UYECKHUe SIBICHUS B TPHUPOJIE:
OpUMEPHl JIBIDKEHUSI C PA3JIMYHBIMU CKOPOCTSIMU B JKMBOW U HEKUBOUN
npupoje, ACHCTBUE CUIBl TPEHUST B MPUPOAE U TEXHUKE, BIUSHUE
aTMoc( epHOro JaBjC€HMS HA KUBOM OpTaHW3M, IUTaBaHUE PBIO, pbluard B
TeJe YeIOBEKa, MPHU dTOM NEPEBOIUThH MPAKTUUECKYIO 3a/1a4y B YUeOHYIO,
BBIJICTISITh CYIIECTBEHHbIE CBOMCTBA (MpU3HAKK) () U3UUECKUX SIBJICHUI;
OIKCHIBATh M3Y4YCHHBIE CBOMCTBA TeNl M () M3MUECKUE SIBIICHUS, UCTIONb3Ys
¢ m3uueckre BeNWYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BpeEMS,
yTh, CKOPOCTh, CPEIHSAST CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSIKECTH, BEC
Tena, cuila TpPEHUs, MAaBieHue (TBEPIOTO Teia, XKHUAKOCTH, Ta3a),
BBITAJIKHUBAIONIAs CUJIa, MeXaHW4ecKass pabdoTa, MOLIHOCTh, IJIEYO CHIIHI,
MOMEHT CWIbl, KO03(¢ () MIMEHT TOJE3HOr0 [JeHCTBUA MEXaHH3MOB,
KHHETUYECKass W TOTCHIMAIbHAS JHEPTHS), NMPU ONUCAHWUU IPaBHILHO
TpakToBaTh () M3MUECKHA CMBICH  HCIONB3YEMBIX  BEIHWYUH, UX
0003HAaYEHUSI W €IUHUIBI (¢ U3UYECKUX BEIWYHH, HAXOAUTH () OPMYIIHI,
CBA3bIBAIOU[HUE aHHYIO () U3UYECKYI0 BEITMYHMHY C IPYIMMH BelUYHMHAMU,
CTpOHTH rpad UKM U3yYCHHBIX 3aBUCUMOCTEH () U3MUECKUX BEITHYUH;
XapaKTepU30BaTh CBOMCTBA Ten, ¢ M3UYECKUE SIBICHHUS M TPOIIECCHI,
UCTIONB3Ys MpaBwiia CIOXKEHUs Chi (BIOJIb OJHOM MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBWIO paBHOBeCHs phrdyara (0J10ka),



«30J10TO€ TMPABUIIO» MEXAHUKH, 3aKOH COXPAHEHHS MEXaHHYECKOU
SHEPTUHU, NPU ITOM JaBaTh CIOBECHYIO () OpMYIUPOBKY 3aKOHa U
3aMKUChIBATh €r0 MAaTEMATUYECKOE BbIPAKECHHUE;

00BSACHATH () U3MUECKHE 5BIEHUS, IPOLIECCHl U CBOMCTBA TeJl, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud MPaKTUKOOPHEHTUPOBAHHOIO Xapakrepa:
BBISBIISATh MPUYHHHO-CIEJCTBEHHbIC CBA3H, CTPOUTh OObsICHeHHE W3 1-2
JOTUYECKUX IIaroB ¢ Oomnopoid Ha 1—2 M3yYEeHHBIX CBOMCTBA () M3MUECKUX
ABJICHUHN, () U3UUECKUX 3aKOHA WJIN 3aKOHOMEPHOCTH;

pewmarb pacu€THblE 3aJauyd B 1—2 JAeMCTBUA, HMCHONB3Yys 3aKOHBI U
¢ opMyInbl, cBsA3bIBatolue (¢ M3UYECKHE BEITMYMHBI: HA OCHOBE aHalmn3a
YCIIOBUS 3aJ]a4Ml 3aMHUChIBATh KPATKOE yCIOBUE, MOACTABIATH () U3UUECKUE
BEJIMYMHBI B () OpMYJIbl U TNPOBOJUTH PACUETHI, HAXOJUTH CIIPABOYHBIE
NaHHble, HEOOXOAUMBIE JIJIsl pelIeHHs 3a/ay, OLCHUBATh PeaUCTUUYHOCTD
MOJIYYCHHOU () U3MUECKOM BETUINHBI;

pacno3HaBaTh MpPOOJEMBbI, KOTOpPbI€ MOXHO PEIIUTh NPU TMOMOIIU
¢ M3UYECKUX METOOB, B ONMCAHUU UCCIIEOBAHMS BBIACISThH IIPOBEPSIEMOE
npeanojio)keHue  (Tumoresy),  pazjivyaTb W HUHTEPIPETHPOBATH
MOJIYYCHHBIH pe3yibTaT, HAXOAUTh OIIMOKH B XOJI€ OIbITa, JAeNaTh
BBIBO/JIBI TI0 €r0 pe3yJibTaTaM;

OPOBOJUTH OMNBITHI MO HAOMIOACHUIO () M3WUYECKHX SBICHUNA WU
¢ n3muecKux CBOMCTB TEN: ¢ opMynHpOBaTH IIpOBEp s EMbIE
P EIOI0XKEHUS, COOMPATh YCTAHOBKY U3 TP EJI0KEHHOTO 000pyA0BaHUS,
3aIMChIBaTh XOJ OMbITa U () OpPMYJTUPOBATH BBHIBOJIBI;

BBITIOJIHATh TMpPSIMblE U3MEPEHMSI PACCTOSIHMSI, BPEMEHM, Macchl Tena,
o0bEMa, CWIBI M TEeMIepaTypbl C HCIOJIb30BaHUEM AaHAJOTOBBIX U
i poBeIX NPUOOPOB, 3aMUCHIBATH IMOKAa3aHUS TMPUOOPOB C YUETOM
3aJJaHHOM a0 COJIOTHOM MOTPEIIHOCTH U3MEP CHU;

IPOBOJUTH MCCIIEAOBAHNE 3aBUCUMOCTHU OJHON () M3UYECKON BETHUYUHBI OT
IpYyrol ¢ UCHOJBb30BAaHUEM NPSMBIX H3MEpPEHUU (3aBHCHUMOCTH MYTH
PaBHOMEPHO JABMXKYIIErocsi Tela OT BPEMEHHM [BIKECHHSI Tea, CHUJIBI
TPEHUS CKOJIBXKEHHS OT Beca Teila, KauyecTBa oOpabOTKH MOBEPXHOCTEH
T€JI U HE3aBUCHUMOCTU CWJIBI TPEHHUS OT IUIOMIAAU CONPUKOCHOBEHUS Tell,
CUJIBl YOPYTOCTH OT YJJIMHEHUS MPYKWHBI, BBITATKUBAIOIIECH CHIIBI OT
00bEMa MOrpyXEHHOW YAaCTH Tejla M OT IUIOTHOCTU JKUIKOCTH, €€
HE3aBHCHUMOCTHU OT IJIOTHOCTH Teja, OT MIYOHWHBI, HA KOTOPYIO TIOTPYKEHO
T€JI0, YCIOBHI IIaBaHUs TEJ, YCIOBUW paBHOBECHUs phlyara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUU Y4YE€OHOIO MCCIENOBaHUs, CcOOUpaTh
YCTAHOBKY M BBITIOJIHATh H3MEPEHUsS, CIENys NpeIT0KECHHOMY IUIaHy,
¢ ukcupoBaTh PE3yAbTATHl TMOJYYEHHOW 3aBUCHUMOCTU () UBUUYECKUX



BEJIMYMH B BUJE MPEI0KEHHBIX TaOJIuUI U rpad UKOB, JIeiaTh BBIBOJBI 11O
pe3yibTaTaM HCCIIe0BaHuUs;

NPOBOJUTh KOCBEHHbIE HM3MEPEHUs () M3MUECKUX BEIUYUH (TIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPJOro Tela, CHila TPEHUS CKOJIbKEHHS,
NaBjieHHEe  BO3JyXa, BbITAIKHUBAIOU[Aas  CWia, JCUCTByloIlas  Ha
NOTPYXKEHHOE B KHUIKOCTh TeNO, K03 (]  MIMEHT TOJIE3HOTO NeHCTBUS
OPOCTBIX MEXaHU3MOB), CJHEIys MPETOKEHHOM MHCTPYKUMU: TPHU
BBINIOJTHEHUM HU3MEPEHUM coOupaTh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIYUCIIATh 3HAYEHUE UCKOMOM BEJIMYHUHBI;

coOJIr0/1aTh NpaBuia TEXHUKU 0e30MacHOCTH Npu padoTte ¢ 1a00paTopHbIM
000pyI0BaHHEM;

yKa3bIBaTh MPUHLMIBI ACUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, AMHAMOMETpP, COOOIIAIOLIHECs COCYylbl, OapoMmerp,
pbIvar, MOABIKHBIN 1 HEMOIBWKHBIA 010K, HAKIIOHHAS TTOCKOCTD;
XapakTepu30BaTh TMPHUHLMIBI JEUCTBUS HM3YYCHHBIX MNPUOOPOB U
TEXHUYECKHX YCTPOMICTB € ONOpOM Ha HX omucaHus (B TOM YHCIE:
NOAIIMITHUKYA, YCTPOMCTBO BOJONPOBOAA, TUAPABIUYECKUNA TIpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOM HACOC, apEOMETP ), UCMONb3YS 3HAHUSA
0 CBOMCTBaxX () MIBUYECKUX SIBIECHUN M HEOOXOJIUMBIE () U3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOJUTH  MpUMEpPHl  (HAXOAuTh  WH(} oOpManuio O  MOpUMepax)
NPaKTUYECKOTO HCIMONb30BaHUS () M3WYECKMX 3HAHUN B MOBCETHEBHOU
KU3HU JUIsl o0ecriedeHus: 0e30MacHOCTH Npu oOpalleHuu ¢ npudopamu u
TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHHUs] 3JI0pOBbs U COOJIIOJIEHUS
HOPM 3KOJOTHYECKOTO MOBEJCHUSI B OKpYXKarollel cpene;

OCYUIECTBIISAITh OTOOp HWCTOYHHMKOB HH(Gopmanuu B HHTepHere B
COOTBETCTBUU C 3aJJaHHBIM MOUCKOBBIM 3aIpOCOM, Ha OCHOBE UMEIOIUXCS
3HaHUA W TMNyTEM CpaBHEHUS PA3JIUYHBIX HMCTOYHUKOB BBIACISTH
uH} opMalio, KOTopas SBISETCS MPOTUBOPEUMBON HIM MOXKET OBIThH
HEJIOCTOBEPHOM;

UCTIONb30BaTh MPHU BHIMOJIHEHUH YYEOHBIX 3aJaHUN HAYyYHO-TIOIYJIS PHYIO
AUTEpaTypy (¢ M3MYECKOro COAEp)KaHHUsS, CIPABOYHBIE MaTepHUAIIBI,
pecypcol cetu UHTepHeT, BlaJeTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus UH() OpMaLMK U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHbIE KpaTKUE MUCbMEHHBIE U YCTHBIE COOOIEHHS Ha
OCHOBE 2—3 HMCTOYHMUKOB MH( opMaiuu ¢ U3UYECKOr0 COJEpKaHUsi, B TOM
yyciie MyO0JIuYHO JAeNaTh KpaTKHe COOOLIeHHS O pe3yjbTaraxX MpPOEKTOB
WIN YyYeOHBIX WCCIENOBaHUI, MNPU OSTOM TPaMOTHO HCIIOJIb30BaTh
U3YYEHHBI TOHATUWHBIN ammapar Kypca () HM3UKH, CONPOBOXKIATH



BBICTYIIJICHUE [P €3 ECHTALUEN;

OpU BBIMIOJIHEHUU Y4YEOHBIX NPOEKTOB M HCCIENOBAHUN pacrpenensTh
00513aHHOCTU B TpYIIE B COOTBETCTBUU C IOCTaBICHHBIMU 3aJadaMH,
CIICIUTh 3a BBINOJHEHUEM IUIaHA [JEUCTBUM, aJEKBAaTHO OLIEHUBATH
COOCTBEHHBI  BKJIaJ B  JEATENBHOCTh  TIPYHNbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xonny o6yuenus: B 8 kiacce npenMerHbsie pe3yibTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTpaxaTh ¢() OpMUPOBAHHOCTh Y 00 yHaIOLUXCSI YMEHUIA:

MCMOJIb30BaTh MOHATHUS: MAacca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKECHHUE
aTOMOB Y MOJIEKYJI, arperaTHbIE COCTOSI HUSl BEIIECTBA, KPUCTAJIUYECKUE U
aMmop(d HbIe Tella, HACBHIIIEHHBIM W HEHACHIIIEHHBIM Tap, BIIAXXHOCTh
BO3/yXa, TEMIIEparypa, BHYTPEHHSAS DHEPrusl, TEIJIOBOW JBUTaTENb,
AJEMEHTapHBIN 3JIEKTPUUECKHUM 3aps I, 3JTEKTPHUUECKOE TOJIE, ITPOBOIHUKHU
Y AU JEKTPUKH, HOCTOSHHBIW 3JIEKTPUUYECKUN TOK, MATHUTHOE IT0JIE;
paznuyaTh sIBJICHUS (TEIJIOBOE pacHIMpEHHUE W CKaTue, TEeIulolepesaya,
TEIJIOBOE PABHOBECHE, CMAaYMBAaHUE, KAIIWJIJISIPHBIEC SIBJICHUsI, UCIIApECHUE,
KOHJIGHCAIIMs, IUIaBlIeHHWe, KpHUCTaniau3anus (OTBEplieBaHHUE), KHUIICHUE,
TeIuIonepeaaya (TeTuIONpP OBOIHOCTD, KOHBEKIIHS , U3J1y4YEHUE),
AJIEKTpU3AUMS TEJI, B3aUMOJICUCTBUAE 3aPAJ0B, AECUCTBUSA 3JEKTPHUUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKAHWE, B3aUMOJCUCTBUE MArHUTOB, JICHCTBUE
MarHUTHOTO TIOJISI Ha TMIPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAST WHIYKITUSA )
[0 ONWCAHUID MX XAPAaKTEpPHbIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOITUX JaHHOE () U3UYECKOE 5BJICHUE;

pacmo3HaBaTh MPOSBICHHE HW3YYCHHBIX () M3WYECKUX SBJICHHHA B
OKpYXalolleM MHUpe, B TOM uucie () HU3UYECKHUE SIBICHUS B TPHUPOIC:
IIOBEPXHOCTHOE HATSIKEHHE M KaNWUISIPHBIE SBIECHUAS B NPHUPOJE,
KpUCTalJibl B mpupoje, uzaydenue ColiHIa, 3amMep3aHue BOJOEMOB,
MOpCKHEe Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, HHEs, CHETa, 3JIEKTPUUECKUE
SABJIICHUS B atMoc( epe, DJIEKTPUIECTBO KHBBIX OpPTaHU3MOB, MarHHUTHOE
nmose 3eMid, JApeid IOIFCOB, POJb MArHUTHOTO IOJNS IS JKM3HU Ha
3emiie, MOJIIPHOE CUSTHUE, PU 3TOM MEPEBOJAUTH MPAKTUYECKYIO 3a7]a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOWCTBAa (MPHU3HAKH) () M3UUECKHUX
SIBJICHUM,;

OMHCHIBATh M3yUYCHHBIE CBOWCTBA TeNl U () U3UUYECKHUE SIBICHHUS, UCIIONb3YS
¢ M3uYecKne BEIMYHHBI (TEMIIepaTypa, BHYTPCHHSI ST dHEPTUS, KOJIHIECTBO
TEIJIOThl, YJEJbHAs TEIUIOEMKOCTh BEILIECTBA, YACAbHASA TEILIOTA
IUIaBJICHUS, YJeldbHas TeIioTa NapooOpa3oBaHMs, yJAelbHas TeIIoTa
CropaHvs TOINIWBA, KO3( G UIIMEHT TIOJIE3HOTO JACHCTBUS  TEIIOBOM
MAIlWHbBI, OTHOCUTEIbHAS BIAXHOCTh BO3AyXa, JJEKTPUYECKUU 3aps,



CHJla TOKAa, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIECHUE IIPOBOJHUKA,
yACIbHOE  CONPOTHBJIECHUE  BellecTBa, pabdoTra W MOIIHOCTH
AIIEKTPUUECKOTO TOKAa), TMpPU ONUCAHUU TMPaBUIBHO TPAaKTOBAThH
¢ M3UYECKHl CMBICI HCIOJNIb3YEMbIX BEJIIMYMH, 0003HAYEHUS U €JIMHUILIBI
¢ M3UYeCKNX BENHMYMH, HAXOOUTh () OPMYJbI, CBSI3bIBAIONIME JaHHYIO
¢ M3MYECKYI0 BEIMYMHY C JPYTUMHU BEIWYMHAMH, CTPOUTH Tpad UKH
W3YYEHHBIX 3aBUCUMOCTEN () U3UUECKUX BEIINYUH;

XapaKTepu30BaTh CBOWMCTBA TeN, () M3UYECKUE SIBICHUS U MPOILECCHI,
UCIIOJIb3Yysl OCHOBHBIE IIOJIOKEHHUS MOJIEKYJIIPHO-KMHETUYECKOU TEOpUHU
CTPOCHHMS BEILECTBA, MPUHIIUII CYNEPHO3ULINHN ToJed (Ha KaueCTBEHHOM
YpOBHE), 3aKOH COXpaHEHUs 3apsija, 3akoH Oma sl yyacTka 1€, 3aKOH
JIxoyns—JleHna, 3aKOH COXpaHEHUs DHEPTUM, IPU ITOM JaBaTh
CIIOBECHYIO () OpMYJIUPOBKY 3aKOHA W 3alUChIBaTh €ro MaTeMaTH4eCcKoe
BBIP A)KCHUE;

00BsACHATH () M3UYECKHE MPOLIECChl U CBOMCTBA Tell, B TOM YHUCJIE U B
KOHTEKCTE CUTyallUud NPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCI €ICTBEHHBIE CBSI3HM, CTPOUTH 00bsiCHEHUE U3 1—2 JTOrMYecKux
aroB ¢ onopoil Ha 1—2 W3y4YeHHBIX CBOMCTBAa () M3UYECKHUX 51BJICHUM,
¢ M3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peumiatb pacu€THbIE 3aJaud B 2—3 JIEUCTBUA, HCHOJNb3Yys 3aKOHbI H
¢ opmynbl, CBsi3BIBaOLIME () M3MUECKHE BEIMYHMHBI: Ha OCHOBE aHAlIW3a
YCIOBUSL 3aJayd 3alHChIBATH KPATKOE YCJIOBHUE, BBISBISATH HEAOCTATOK
JAHHBIX [ pelIeHWs 3ajadd, BbIOWpaATh 3aKOHBI U () OPMYIIHI,
HEOOXOo/MMbIe ISl €€ pelieHusi, MPOBOAUTh pacu€éThl U CpaBHUBATH
MOJIy4YeHHOE 3HaueHue (p U3M4ecKoil BEeTUUYUHbBI C U3BECTHBIMU JIaHHBIMU;
pacmo3HaBaTh MPOOJEMBbI, KOTOPbI€ MOXXHO PEIIUTh TPU TMOMOIIU
¢ M3UYECKNX METOJOB, MCMOJb3Yysl OMUCAHWE HCCIENOBAaHUS, BBIACNSTH
IIPOBEPSIEMOE IPEANOIOKEHUE, OLEHUBATh NPABUIBHOCTh IOPSJKa
IIPOBEACHUS UCCIIEIOBAHUs, I€1aTh BBIBOJIBI;,

NPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (¢ M3UYECKUX SBJICHUM WU
¢ M3WYECKUX CBOMCTB TeN (KamMJIIsIpHBIE 51BJICHHS,, 3aBUCUMOCTD JIaBJ CHUS
BO3JyXa OT ero 00b€ma, TeMreparypbl, CKOPOCTH MPOoIiecca OCTHIBAHUS U
HarpeBaHusi MpPU M3JIYyUYEHUU OT I[BEeTa H3Jydvarolle (moriomaroniei)
MMOBEPXHOCTH, CKOPOCTh HMCHApPEHUs BOJABI OT TEMIIEPATYPHI KUIAKOCTH U
iomaaM €€ TIOBEPXHOCTH, JJICKTpHU3aUusl TeJI W B3aUMOAECHCTBUE
DIEKTPUYECKUX 3apsAJI0B, B3aUMOJCHCTBHE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIU3alusl MarHUTHBIX TII0JIEW IIOCTOSHHBIX MArHUTOB, JEHUCTBUS
MAarHUTHOI'O TIOJISI HA IMPOBOJHHUK C TOKOM, CBOWMCTBa 3JIEKTPOMArHHUTA,
CBOMCTBa JJICKTPOABUTATENS IOCTOSHHOIO TOKa): () OpMyJIUpPOBAThH



poBepseMbIe MPEANoNa0KEeHUsI, COOMpaTh YCTAaHOBKY U3 MPEJI0KEHHOIO
000pyIOBaHMs, OMUCKIBATH XOJ OMbITa U () OpPMYJTUPOBATH BBHIBOJIBI;
BBITIOJHATh  MPSIMbIE  H3MEPEHUS  TEMIIEpaTypbl,  OTHOCHUTENbHOM
BJIIQXXHOCTH BO3/yXa, CHJIbl TOKA, HANpSKEHUS C UCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M NAaTYMKOB () M3UYECKUX BEIUYUH, CPABHUBATH
pe3yabTaThl U3MEPEHUN C y4E TOM 3aJJaHHOM a0COIIOTHOW MOTPCIIHOCTH;
POBOJNUTH MCCIIEAOBAHKUE 3aBUCUMOCTHU OJHON () M3UYECKON BETUYUHBI OT
Opyroi ¢ HCHOJB30BAHUEM TMPSIMBIX HU3MEPEHUH (3aBUCHUMOCTH
CONPOTHUBIICHUS TMPOBOJHUKA OT €ro JJIMHBI, IUIOU[aJHd MOIEPEYHOro
CEYEHMSI M yJIeTbHOI0 CONPOTUBIIECHHS BEUIECTBA MPOBOJHUKA, CHIIBI TOKA,
UAYLIET0 4Yepe3 IPOBOJHUK, OT HANpskKEHUS Ha IPOBOJHUKE,
UCCIIEIOBAaHUE IIOCIENOBATEJIbHOTO W MMAPAIJIEIbHOIO COECIUHEHUMN
IPOBOJAHUKOB): IUIAHUPOBATH HCCJIEIOBaHUE, COOUpAThb YCTAaHOBKY U
BBIMIOJTHATh HM3MEpPEHHsI, CleAysd MNpPeaJokKEeHHOMY IUlaHy, (¢ MKCUpOBATh
pe3yabTaThl MOJIYYEHHONM 3aBUCMMOCTH B BHUAE Tabnull U rpad UKOB,
JienaTh BBIBOJBI [0 PE3YJIbTaTaM UCCIIEI0BAHMUS ;

IPOBOJUTh KOCBEHHbIE H3MEpeHHs () M3UUeCKUX BeNWYMH (yaenbHas
TEII0E MKOCTh ~ BELIECTBA, CONPOTHUBIEHUE MPOBOJHUKA, pabdoTra H
MOIIHOCTh 3JIEKTPHUYECKOI0 TOKAa): IJIAHUPOBATh W3MEpPEHMs, cOOUpaTh
HKCIIEPUMEHTAIbHYIO YCTAaHOBKY, CI€Ays NpPENJOKE€HHOW MHCTPYKIUHU, U
BBIYHUCIISITh 3HAUCHHUE BEJIWYNHBI;

coOJIr01aTh paBuia TEXHUKU 0e30MacHOCTH Npu padboTte ¢ 1a00opaTopHbIM
000pyI0BaHHEM;

XapakTepHu30BaThb NPUHIMUIBI JEHCTBUA U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM Ha HMX omnucaHusi (B TOM YHCIE:
CUCTEMa OTOIIEHUS JOMOB, TMTPOMETp, HapoBas TypOHHA, amIepMeTp,
BOJIBTMETP, CUETUUK DJIEKTPUUECKOM DHEPIHM, 3JIEKTPOOCBETUTENbHbIE
npubOpbI, HarpeBaTeIbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), ITEKTPUUECKUE
peIOXPaHUTEN U, 3J1EKTPOMArHUT, 3JIEKTPOABUTATENb TOCTOSI HHOTO TOKA),
UCHONb3Yysd 3HAHUA O CBOMCTBAX () M3UYECKUX SIBJICHUM U HEOOXOAUMBIE
¢ n3myeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOHCTBA M HU3MEPUTEIbHBIE
npuOopel MO CXeMaM M CXEMaTUYHbIM PUCYHKaM (KUIAKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETpP, TUTPOMETP, ABUTATEIb BHYTPEHHEIO
CrOpaHusi, 3JIEKTPOCKOIl, PEOCTaT), COCTaBIATb CXEMbl 3JEKTPUYECKHX
LENEH ¢ MOoCIeN0BaTeNbHBIM U Napajjie]bHbIM COCAUHEHUEM 3J1EMEHTOB,
pa3nuuas ycioBHbIE 0003HAYEHUS 3JIEMEHTOB 3JIEKTPUUECKHX LIETICH;
NPUBOJUTH  NpUMEpPHl  (HaXOauTh  HWH(}OpManui0 O  MOpUMepax)
NPaKTUYECKOT0 HCIMOJNb30BaHUS () M3WYECKUX 3HAHUN B MOBCEIHEBHOU



KU3HU JUIsl o0ecredeHus: 0e30MacHOCTH Mpu oOpalieHuy ¢ mpudopamMu u
TEXHUYCCKUMH YCTPOHCTBAMH, COXpaHEHHUS 370POBbSI M COOJIOJICHHUS
HOPM 3KOJIOTHYECKOI0 MOBEJCHHS B OKPYKalollel cpee;

OCYIIECTBISITh TMOUCK WH(}opManuu (¢ M3UYECKOTO COJICep)KaHUS B
NuTepHeTe, HAa OCHOBE WMEIONMIMXCA 3HAHUA W IYTEM CPaBHEHHS
JOTIOJTHUTEIbHBIX ~ MCTOYHWUKOB  BBIACIATH HH(D OpMaIuioo, KOTOpas
SIBIISIETCSI TIPOTUBOPEUYUBON MU MOXKET OBITh HEJTOCTOBEPHOM;
UCIIOJIb30BaTh MPH BHITIOJIHEHUU y4Y€OHBIX 3aJlaHUN HAYYHO-TIOIYJISI PHYIO
auteparypy ¢ M3UYECKOTrO  COJEpX aHHsl, CIOpaBOYHbIE MaTepuaibl,
pecypchl cetn MHTEepHET, BIaAeTh NMPHUEMaMU KOHCIIEKTHUPOBAHUS TEKCTa,
npeoOpa3zoBanus WH( OpMaIUU U3 OJHOW 3HAKOBOW CHUCTEMBI B IPYIYIO;
co3/1aBaTh COOCTBEHHbIE NMUCHbMEHHBIE U KPATKUE YCTHBIE COOOIIEHUS,
o0o0mass uH(} OpMalUI0 U3 HECKOJIbKUX MCTOYHUKOB () U3UYECKOIO
CONepXaHWsI, B TOM 4YHCIE MyOJIWYHO TPEICTABISITh PE3YJIbTATHI
MPOCKTHOW WM HMCCIEN0BATENbCKOU NESTEIbHOCTH, MIPU ITOM IPaMOTHO
UCTIIONB30BaTh HW3YYCHHBIW TMOHSATHUHHBIN ammapaT Kypca ¢ U3UKH,
COMPOBOXKAATh BBICTYIIEHUE MpE3EHTAIUEH;

IPU BBIMOJHCHUM YYEOHBIX TPOCKTOB W HCCIENOBAaHUN () M3MUECKHUX
IPOILIECCOB pacrlpeneiasiTb O00s3aHHOCTH B TPYINIE B COOTBETCTBUU C
MOCTABJICHHBIMU 3aJladyaMU, CJIEIUTh 32 BBINIOJHEHUEM IUTaHa JACUCTBUN U
KOPPEKTUPOBAaTh €ro, aJleKBaTHO OLEHHBaTh COOCTBEHHBIM BKJIaJl B
NesITEIbHOCTh TPYIIIBI, BEICTPAUBaTh KOMMYHHUKATHBHOE B3aMMO/ICHCTBHE,
NPOSIBISISI TOTOBHOCTh pa3pemiaTh KOH( JTHUKTHI.

K xonny o6yuenus B 9 kiacce npenMeTHsie pe3ynbTaTsl HA 0a30BOM YpOBHE
JOJI>KHBI OTpaXaTh ¢() OpPMUPOBAHHOCTh y O0YYAIOUIUXCS YMEHHM:

UCIIOJIb30BaTh TOHSTHS: CHCTeMa OTcuéTa, MaTepuaibHas TOUKa,
TPACKTOPHSI, OTHOCUTEIbHOCTh MEXaHUYECKOIro ABWKEHUS, Jed opmarius
(ympyrasi, miacTuyeckasi), TPEHHUE, I[EHTPOCTPEMUTEIbHOE YCKOPEHHE,
HEBECOMOCTb U MEpPEerpy3KH, IEHTP TAKEeCTH, a0CONIOTHO TBEPIOE TENO,
IEHTP TSAKECTH TBEPJAOrO Tejia, paBHOBECHE, MEXaHUYECKUE KoJieOaHusl U
BOJIHBI, 3BYK, HH(} pa3BYK H YJIbTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJHBI,
HIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaJdbHO30PKOCTb,
CHEKTPbI UCITyCKAaHUSI W MOTJOIIeHus, anbd a, 6era- U raMMa-u3J1ydeHus,
U30TOIbI, SiICpHAsT DHEPTETHKA;

pa3nuyath SBICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPsMOJIMHEHHOE
JBUKEHUE, PABHOYCKOPEHHOE NPSMOJIHUHEIHOE ABUKEHHE, CBOOOIHOE
IIaJICHUE TEJ, PABHOMEPHOE JABHKECHHE IO OKPYKHOCTH, B3aUMOJIECICTBUE
T€Jl, PEaKTUBHOE JIBI)KCHHUE, KojeOaTenbHOE JBIKEHHUE (3aTyXarouiue u
BBIHYKJICHHBIE KOJIEOaHUsI), pE30HAHC, BOJHOBOE JIBIKEHHE, OTPaKCHUE



3BYyKa, NPSMOJIHMHENHOE pacupOCTPaHEHHUE, OTPaKEHHWE WM NPEIOMIICHUE
CBETAa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE OEI0ro CBETa B
CIIEKTpP U CJIOXEHUE CIEKTpajJbHBIX IIBETOB, JHCIEPCHUSl CBETAa,
€CTECTBEHHAs pPaJUOaKTUBHOCTH, BO3HUKHOBEHHE JIMHEWYATOrO0 CHEKTpa
U3JIYUYEHHs ) TI0 OMHUCAHUIO UX XapaKTepHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE () U3UYECKOE sIBJICHHUE;

pacno3HaBaTh MPOSIBICHHE HW3YYEHHBIX () M3UYECKUX SBJICHUHA B
OKpyXXarmieM Mupe (B TOM uucie (u3uueckue sBIEHUS B MNPHUPOJIE:
NPWINBBI U OTJIUBBI, ABWKEHHE TU1aHET COTHEYHON CUCTEMBI, pEAKTUBHOE
JBIJKEHUE JKUBBIX OpPTaHU3MOB, BOCIPHUSITHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMHYECKHE BOJHBI, I[yHaMH, 3XO0, I[BeTa Te7,
ONTHYECKHUE SIBJICHHUS B MpuUpoje, OMOIOrMYecKoe IEHCTBHE BUIUMOTO,
yibTpad UOTETOBOTO U PEHTICHOBCKOTO HW3JY4YEHHUI, €CTECTBEHHBIN
pPaIMOAKTUBHBIN () OH, KOCMHYECKHE JYy4d, PaTUOAKTUBHOE H3JTYy4YCHUE
OPUPOAHBIX MHMHEPAJIOB, JCUCTBHE paJAMOAKTUBHBIX H3JIYYEHUN Ha
OpTaHM3M 4YeIOBeKa), MPH ATOM MEPEBOIUTH MPAKTUUYECKYIO 3a/layy B
y4eOHYyI0, BBIACIATH CYIIECTBEHHBIE CBOWCTBA (MpPHU3HAKHU) () M3UUECKUX
SIBJICHUH;

OMHCHIBATh M3yUYEHHBIE CBOWMCTBA Tell U () U3UYECKUE SIBICHHUS, UCIIONb3YS
¢ n3uveckue BENHMYMHBI (CpeaHSisi U MTHOBEHHAash CKOPOCTh Tela Mpu
HEPABHOMEPHOM [IBH)KCHHH, YCKOpEHHE, INEpEeMENIeHUE, MyTh, YIoBas
CKOpPOCTb, CHJIa TpPEHHUSA, CWIa YNPYTrOCTH, CHJIa TSAXKECTH, YCKOpEHHUE
CBOOOJHOTO MaJCHHs, BEC Tela, WMIYJIbC Tela, WUMIYJIbC CHIIbI,
MeXaHW4yeckas pabdoTa W MOIIHOCTh, MOTCHIIMAIbHAS DJHEPIHsl Tea,
NOJHSITOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHAIbHAs JdHEPTUs CHKATOU
NPYXHUHBI, KUHETHYECKass OJHEPTHs, TMOJHAsI MEXaHW4YecKas DJHEpTHs,
NEPUO U YacTOTa KOJIeOaHui, NTMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKA3aTelb MPETOMIICHUS CPEJlbl), IPU ONMUCAHUU
NpaBUJIbHO TPAKTOBaTh () M3MUYECKUN CMBICI HCIONb3yEeMbIX BEJHYHUH,
0003HaYeHUS W €AUHUIBI () U3UYECKHX BEJIWYMUH, HAXOIUTh () OpMYyJIHI,
CBSI3BIBAIOLIME JAHHYIO () M3UUECKYIO BEJIMUYMHY C IPYTMMHU BEIUYUHAMH,
CTpOUTH rpad UKM U3YyUYEHHBIX 3aBUCUMOCTEH () MU3UUYECKUX BEIUYUH;
XapakTepu3oBaTh CBOMCTBA Ted, ¢ M3UYECKUE SIBICHHUS M THPOIIECCHI,
UCIIOJIb3YSl 3aKOH COXpaHEHUs IHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHHS,
OPUHIIUIT CYNEPIO3UIUU CUJI, TPHUHIIUMI OTHOCUTEeNbHOCTH [amuies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUsS HUMITYJIbCa, 3aKOHBl OTPAXKECHUS U
NPEOMIICHHS CBETA, 3aKOHBI COXPAHEHHUs 3apsiI0BOI0 U MaCCOBOI'O YMCEI
IpU SAJAEPHBIX pEAKIUAX, MPU 3TOM JaBaTh CIOBECHYIO () OpMYTHPOBKY
3aKOHA U 3alKChIBATh €r0 MaTEMaTUYECKOE BbIPAXKEHUE;



00BSACHATH () M3MUECKHE MPOIECChl U CBOMCTBA Tell, B TOM YHUCIE U B
KOHTEKCTE CUTYyalluil MPaKTUKOOPHEHTHPOBAHHOIO XapaKTepa: BBISBISTH
P UYMHHO-CJIEJCTBEHHBbIE CBSI3HU, CTPOUTH 00 SICHEHUE U3 2—3 JTOrMYECKUX
IIaroB ¢ OMopod Ha 2—3 U3Yy4YEHHBIX CBOMCTBA () U3MUECKUX 5BJIECHUH,
¢ n3MYecKux 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewmath pacu€THbIE 3aJayd (OmMparouuecs Ha CcUCTeMy U3 2-3
ypaBHEHUI), UCTIOAb3Ys 3aKOHBI U ( OpMYJIbl, CBSI3bIBaIOIINE () U3UUECKHE
BEJIMYMHBI: HAa OCHOBE AaHAJIM3a YCIOBMS 3aJadyd 3alHUChIBaTh KpaTKoOe
yCIIOBHE, BBISIBISITh HEJOCTAIONIME WM U30BITOUHBIE JTaHHBIE, BHIOUPAThH
3aKOHBI U () OpMYyJIbl, HEOOXOAUMBIE JJISI PELIEeHUs!, MPOBOAUTh PACUETHI U
OLICHMBATh PEATHUCTUYHOCTh IOJYYEHHOIO 3HAaueHus ( U3nM4eckoi
BEJINYMHBIL;

pacrno3HaBaTh MpPOOJEMbl, KOTOPbIE MOXHO pEIIHUTh MPH TOMOIIH
¢ M3UYECKUX METOJOB, MCIONb3Yys ONUCAaHUE HCCIENOBaHUS, BbIJIEISThH
OpOBEPSEMOE MPEANON0KEHNE, OLIEHUBaTh IPaBWIBHOCTh MOPsJIKa
IOPOBEACHUS  MCCIENOBAHMS, JelaTb  BBIBOABI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOTIOEHUN U OTBITOB;

OPOBOJUTH OMNBITBI MO HaOMIOACHUIO () U3MUECKUX SBICHUA WU
¢ n3MYeCKUX CBOMCTB Ten (M3ydeHHE BTOpOro 3akoHa HpioToHa, 3akoHa
COXpaHEHMs] 3HEPTHM, 3aBUCUMOCTb Iepuoja KojeOaHUil NpyKUHHOTO
MasiTHHKAa OT MAaccChl Ipy3a U KECTKOCTH MPYXUHBI U HE3aBUCUMOCTb OT
aMIUTUTYJIbI MQJIBIX KOJIEOaHM, P MOJIUHEHHOE pacpoCTpaHEHUE CBETa,
pas3JiokeHrne 0eaoro cBeTa B CIEKTP, U3YUEHUE CBOWCTB M300paKEHUS B
IUIOCKOM 3€pKajle M CBOWCTB HM300pakeHHs NIpeaMera B coOuparolent
JAuH3€, HAOJII0JCHHE CIUIOLIHBIX W JIMHEMYaTbIX CHEKTPOB M3JIYUYCHHUS ):
CaMOCTOSITEIbHO CcOOMpaTh yCTAHOBKY M3 HM30BITOYHOrO Habopa
o0Opyll0OBaHUs, ONHCHIBaTH  XOJ  ONbITAa MW €ro  pe3yibTarhl,
¢ opMyIHpOBATH BBIBOJBI;

IPOBOJUTH MPU HEOOXOAUMOCTH CEPHUI0 MPSMBIX U3MEPEHUH, Ompeenss
cpeqHee 3Ha4YeHHEe H3MepseMol Belu4HMHbl (P OKYCHOE paccTOsHUE
coOuparomieid JHUH3bI), OOOCHOBBIBATH BBIOOP crocoba U3IMEpEHUs
(M3MepuTENbHOrO NpUdOpa);

OPOBOAWTH MCCIEJOBAaHUE 3aBUCUMOCTEM () M3MUECKUX BEIMYUH C
UCIIOJIb30BaHUEM NPSMBIX HU3MEPEHUU (3aBUCHUMOCTh IYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JBMKEHHU Oe3 HadaJibHOM CKOPOCTH, MepHoia
Kone0aHui MaTeMaTU4YeCKOro MasiTHUKAa OT JJMHBl HUTH, 3aBHCHUMOCTH
yria OTpaXXeHUs CBeTa OT yrjla MaJeHHs W yriia mpejJoMJIeHUs OT yria
naJieHus): IUIAHUPOBaTh HCCIENOBAaHUE, CAaMOCTOSITEIBHO COOMpaTh
YCTaHOBKY, () UKCUpOBaThb pPE€3yJbTaThl IOJNYYEHHOH 3aBUCHMOCTH



¢ M3uMvecKuX BEJIWYMH B BHJE TaOIuUIl U rpad UKOB, AenaTh BBIBOIBI IO
pe3yabTaTaM UCCIIEIOBaHNUSA;

IPOBOJIUTh KOCBEHHBIC H3MEpEHHS () M3WMYECKUX BEIHYUH (CpemHss
CKOPOCTh U YCKOpEHHE TeJa MpPU PaBHOYCKOPEHHOM JIBHIKEHUH,
yCKOpeHHe CBOOOIHOTO MaJeHHs, KECTKOCTh MPYXHUHBI, K03( ¢ uireHt
TPEHUS CKOJIBXKEHUs, MEXaHW4ecKas padoTa W MOIIHOCTh, YaCTOTa H
nepuoj]; KojeOaHuW MaTeMaTH4YeCKOTO U TMPYXKUHHOTO Masi THHKOB,
ONnTHYECKass Cuia coOuparwIleil JIMH3bI, PaguOaKTUBHBIN (¢ OH):
IUIaHUPOBaTh U3MEPEHHUsI, COOUPAaTh HKCIEPUMEHTAJIbHYIO YCTAaHOBKY U
BBITIOJTHATh U3MEPCHHUSI, CIICAYS IMPEII0KEHHON WHCTPYKIIUHU, BBIYHCIISThH
3HAYCHHUE BEJIMYMHBI U aHAJTM3UPOBATH MOJIYUYCHHBIE PE3YIbTATHI C Y4E TOM
3a1aHHOM IIOTIP CIIHOCTU U3MEDPCHUM;

co0roaTh paBUiia TEXHUKH 0€30MacHOCTH IpU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

pa3nuvaTh OCHOBHBIC TPU3HAKH HW3YYCHHBIX () U3UYECKUX MOJIENICH:
MaTepuaibHasg TOYka, a0CONIOTHO TBEPIOE TENO, TOYEUHBIH HCTOYHHUK
CBETa, JIyd, TOHKas JIMH3a, IUIaHETapHas MOJENb aTroMma, HYKJIOHHAas
MOJIeJIb aTOMHOTO $1/1pa;

XapaKkTepu30BaTh TPUHIMIBI JCHCTBUS U3YYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM Ha HMX omnucaHusi (B TOM YHCIHE:
CHOUAOMETP, OATUYMKH IMOJIOKEHHUS, PACCTOSIHUS W YCKOPEHHUs, pakera,
IXOJIOT, OYKH, TMEpHUCKON, ¢ OoToammapar, ONTHYCCKHE CBETOBO/IHI,
CIIEKTPOCKOMN, JI03UMETp, Kamepa BunbcoHa), uCHonb3ys 3HaHUS O
cBOiicTBax (M3WUecKHMX SABICHHMM U HeoOXoAumbie (p M3MUecKue
3aKOHOMEpPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATHYHbIC PUCYHKH M3YYEHHBIX TEXHUYECKHUX
YCTPOUCTB, M3MEPHUTEIbHBIX MPUOOPOB W TEXHOJOTHUYECKUX IPOIIECCOB
OpU pEUIeHUU Y4YeOHO-NMPAKTUUYECKUX 3a]ad, ONTHYECKHUE CXEMbI s
MOCTPOEHUSI N300 paXXeHH B MIIOCKOM 3epKajie U coOuparoiie JTuH3e;
NPUBOAUTH  NPHUMEPhl  (HaXOOWUTh  HWH(G OpMAIMI0O O  MpHUMEpax)
NPaKTHYECKOr0 HKCMOJIbh30BaHMs () UBUYECKUX 3HAHUK B TIOBCETHEBHOUN
KHU3HU 1751 o0ecrieueHus: 0e30MacHOCTU MPU OO palleHH: ¢ MpUdopaMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXpaHEHUs 3J0pPOBbsI U COOJIOJCHUS
HOPM 3 KOJIOTHYECKOTO MOBEICHUSI B OKPY KaIOIIel Cpelie;

OCYHIISCTBISITh TMOUCK WHG OpManui () M3UUECKOTO COAEpKaHUS B
HuTepHeTe, caMOCTOATENbHO () OpMyJIUPYs TIOUCKOBBIN 3amPOC, HAXOIUTh
NyTH ONpeeIeHHs] TOCTOBEPHOCTH MOJIYYEHHOW MH( OpMalui HAa OCHOBE
UMEIONINXCS 3HAHUHN W JOTOJTHUTEIhHBIX HCTOYHUKOB;



UCIOJIb30BaTh MPH BBHIMIOJIHEHUU y4€OHBIX 3aJlaHUi HAYYHO-TOIYJISI PHYIO
auTeparypy (G M3MYECKOTO COAEp Xk aHUS, CIOPABOYHBIE MaTE€pHUAIIBI,
pecypcesl cetu MHTEpHET, BIaaeTy MPUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeobpa3oBanus UH() OpMalMK U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIEC MHUCbMEHHbIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(} opMaIui W3 HECKOJbKHX MCTOYHUKOB () U3MUECKOTO COACpIKAHMUS,
nyOIMYHO TIPEACTAaBISATh PE3YIbTaThl MPOESKTHONW WX UCCIIEI0BATENbCKOM
NEATEIIbHOCTH, IPU 3TOM TIPAaMOTHO HCIIOJIb30BAaTh  H3Y4YEHHBIN
NOHSTUMHBIM anmapaT u3ydaemMoro paszeina ¢ M3UKH U CONPOBOXKAATH
BBICTYIUICHHE TIpe3CHTamueil ¢ y4€ToM OCOOEHHOCTEH ayauTopuu
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosan4yecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB H TeM (uu¢posbie)
n/n NPOrpamMMbl Bcero KonTpoabHbt HpakTuyeckn o0pa3oBaTe/bHbIE
e padoThl e padoThbI pecypebi
Pa3znen 1. ®usuka u e€ poJib B NO3HAHUM OKPYKAKOLIET0 MUpa
bubnnoreka [IOK
1.1 ®duzuka - HayKa 0 PHUPOJIE 2 https:/m.eds00.ru/7f41619
4
bub6nunoreka I{OK
1.2 DOU3UYECKHUE BEJTUYUHBI 2 1 https://m.edsoo.ru/7f41619
4
bu6auoreka IJOK
1.3 EctrecTBeHHOHAYYHBI METOJ TO3HAHUSA 2 1 https:/m.edsoo.ru/7f41619
4
Uroro no pazneny 6

Pa3pnen 2. [lepBoHayanbHbIe CBeJIeHUSI 0 CTPOCHUH BelIecTBa

bu6auoreka I{OK
2.1 CrpoeHue BeniecTsa 1 https:/m.edsoo.ru/7f41619
4
. bu6nuoreka IJOK
JIBrKeHue ¥ B3auMO/IEHCTBUE YACTHIL
2.2 2 1 https://m.edsoo.ru/7f41619
BELIECTBA
4
bu6nauorexa LJOK
2.3 ArperatHble COCTOSIHUS BEILECTBA 2 1
https://m.edsoo.ru/7f41619




B

Uroro no pazaeny 5
Pa3nen 3. /IBu:xeHMe M B3aUMo/IelicTBHE TeJl
bub6aunoreka I{OK
3.1 MexaHndeckoe IBMKCHNC 3 https://m.edsoo.ru/7f41619
4
bub6auoreka I{OK
3.2 Huepuus, macca, INIOTHOCTh 4 https://m.edsoo.ru/7f41619
4
bu6auoreka IJOK
3.3 Cuna. Bugsl cun 14 https://m.edsoo.ru/7f41619
4
Uroro no pazneny 21
Pa3pnen 4. /laBienue TBEPABIX TeJl, )KUIKOCTEH U ra3oB
. bubnnoreka [IOK
Hasnenue. [lepenaua naBneHus TBE pAbIMU
4.1 3 https://m.edsoo.ru/7f41619
TeJIaMH, )KUAKOCTSI MU U T'a3aMHu 4
Bbu6nuoreka IJOK
4.2 JlaBieHue >KUIKOCTH 5 https://m.edsoo.ru/7f41619
4
Bbu6nuoreka IJOK
43 Atmoc( epHOE naBieHue 6 https:/m.eds00.ru/7f41619
4
. bubnunoreka I{OK
JleficTBUE XXKUAKOCTH M ra3a Ha
4.4 . 7 https://m.edsoo.ru/7f41619
norpyx€ HHOE B HUX TEIIO 4




Uroro no pazneny

21

Pa3nen 5. PaGora u MomHoCTb. JHEprus

But6nuoreka IJOK
5.1 Pabora 1 MOIIIHOCTE 3 1 https://m.edsoo.ru/7f41619
4
Bbu6auoreka I{JOK
5.2 IIpocTeie MEXaHU3 MBI 5 1 https://m.edsoo0.ru/7f41619
4
bub6aunoreka I{OK
5.3 MexaHuueckasi 3 HEprus 4 1 https://m.edsoo.ru/7f41619
4
Uroro no pazneny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 -

ITPOTPAMME




8 KUIACC

Kouan4yecTBo 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM (undposbie)
°n/n
NPorpamMMmslI Bcero KoHTposbHEI HpaxTuuecku o0pa3oBaTe/ibHbIE
e padoThbl e padoThbI pecype
Paznen 1. TenuioBble siB1eHUA
Bbu6nuoreka IJOK
1.1 CrtpoeHue u cBOMCTBa BelIeCTBA 7 https:/m.edsoo.ru/7f4181c
€
bubnunoreka [IOK
1.2 TermmoBeie mpoLEecchl 21 1 5 https://m.edsoo.ru/7f4181¢
¢
Uroro no pazneny 28
Paspnen 2. DiiekTpuyeckne H MATHUTHBIE SIBJIEHUS
bu6nuoreka I{JOK
DIIeKTpUYecKue 3apsapl. 3apsiKEHHBIE Tena
2.1 . 7 1 https://m.edsoo.ru/7f4181c¢c
U UX B3aUMOJICHCTBHE .
bu6nunoreka I{OK
2.2 [TocTOsIHHBIN 3JIEKTPHUUECKUN TOK 20 2 7 https://m.edsoo.ru/7f4181c¢c
¢
bu6auoreka I{OK
2.3 MarsuTHBIC 5 BJICHUS 6 1 1.5 https://m.edsoo.ru/7f4181c
e
bu6nuoreka IJOK
2.4 DJeKTpOMarHuTHas WHYy KIS 4 https://m.edsoo.ru/7f4181c¢c
e




Uroro no pazneny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 145

[TPOTPAMME




9 KVIACC

Kouan4yecTBo 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM (undposbie)
° n/m
NPorpamMMmslI Bcero Kontpoabns IpakTiyecku o0pa3oBaTe/ibHbIE
e padoThbl e padoThbI pecypebi
Pazgen 1. Mexanunueckne siBJIeHUS
Bbu6nuoreka IJOK
MexaHnueckoe ABHKEHUE U CIIOCOOBI €r0
1.1 10 1 https://m.edsoo.ru/7f41a4a
OITUCAHMUS
6
bubnunoreka [IOK
1.2 BzanmopeiicTBue Ten 20 1 3 https://m.edsoo.ru/7f41a4a
6
bu6aunoreka I{OK
1.3 3aKoHBI COXpaHEHUs 10 3 https://m.edsoo.ru/7f41a4a
6
Uroro no pazneny 40
Pa3zgen 2. Mexannyeckue KoJIe0aAHUS U BOJTHEI
bu6nunoreka I{OK
2.1 Mexannueckue Koyedanus 7 3 https://m.edsoo.ru/7f41ada
6
bu6auoreka I{OK
2.2 Mexanudeckre BOJIHbBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a
6
Uroro no pazaeny 15

Pa3nen 3. DiieKTpOMarHuTHoeE 1o0Jie H 3JIEKTPOMATHUTHbIE BOJIHbBI




DJEKTpOMarHuTHOE MOJ€ U

bu6nuoreka IJOK

3.1 6 https://m.edsoo.ru/7f41a4a
3JIEKTPOMAarHUTHbIE BOJIHbI p
Uroro no pazaeny 6
Paznen 4. CBeToBble siBJIEHUS
Bbu6nuoreka IJOK
4.1 3aKOHBI pacCIpOCTPAHEHUS CBETA 6 https://m.edsoo.ru/7f41a4a
6
bu6nunoreka I{OK
4.2 JIMH3BI ¥ ONTUYECKUE PO OPBI 6 https:/m.edsoo.ru/7f41a4a
6
bu6nunoreka IJOK
4.3 Paznoxenue 6enoro cBera B CIIEKTP 3 https://m.edsoo.ru/7f41a4a
6
Uroro no pazaeny 15
Pa3gen 5. KBaHTOBLIE SIBJICHUSA
bu6nunoreka I{OK
5.1 Hcnyckanne 1 nOrIoLeHre CBETa aTOMOM 4 https://m.edsoo.ru/7f41a4a
6
bubnunoreka [IOK
5.2 CtpoeHue aTOMHOTO s ]ipa 6 https:/m.edsoo.ru/7f41a4a
6
bu6nuoreka IJOK
5.3 SAnepubie peakuuu 7 https:/m.edsoo.ru/7f41a4a
6
Uroro no pazneny 17




Paspnen 6. [loBTopuTe1bH0-00001AK0IIMI MOAYJ/Ib

[ToBTOpenue n 06006 IeHNE COaepKAHUS

Bbu6nuoreka I{JOK

6.1 9 2 https://m.edsoo.ru/7f41a4a
Kypca ¢ u3uku 3a 7-9 xiace 6
Uroro no pazaeny 9
OBIIEE KOJIMYECTBO UACOB I1O 102 27

[TPOTPAMME




IHOYPOYHOE INIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoabHbI
e padoThl

IIpakTnyeckn
e padoThI

Jlara
U3YYeHH
s

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

®uznkKa — HayKa 0 IpUPOJIE.
SBnenust npupoasl. uzudeckue

S BJICHUA

MexaHnndeckue, TeIIOBbIC,
3JIEKTPUIECKHEC, MAaTHUTHBIE,
CBETOBBIC, 3BYKOBBIE 51 BJICHUS

dusnueckre BEITUYUHBI U UX
U3MepeHue

Ypok-uccnenosanue "M3mepenue
TeMIEepaTyphl IPU IOMOIIU
KHUJAKOCTHOIO TEPMOMETPA U JaT4YHKA
Temneparypst”

Kax ¢ n3uka u gpyrue ecTeCTBeHHbIC
HAyK{ U3y4aroT IPUPOY.
EctecTBeHHOHAYUHBIN METOT
no3HaHusA. Onucanne ¢ N3 MIeCKuxX
SIBIICHUH C IIOMONILI0 MOJIeN el

Bbu6nuoreka IJOK
https:/m.edsoo.ru/ff09{72
a

Vpok-uccinenosanue "[IpoBepka
THUIIOTEC3BbI: JAJIbHOCTH moaeTa
mnrapuka, ImynieHHOro ropu3oHTalIbHO,




TeM OOJIbIIIE, YeM OOJIBIIIE BEICOTA
mycka"
Crpoenue BemectBa. ONbITHI, bu6nauorexa [JOK
7 JIOKa3bIBAIOIINE TUCKPETHOE https://m.edsoo.ru/ff09fe 0
CTpPOEHHUE BEIIECTBa a
bu6nunoreka I{OK
8 JBmKeHne 4acTuIl BEIIeCTBa https://m.edsoo.ru/ff0a013
S
Vpok-uccnenoBanue « ONbITH 11O
9 Ha0JTIOICHUIO TETUTOBOTO
pacuIupeHus ra3oBy
10 ArperatHble COCTOSIHHS BEIECTBA
B3anmocBsa3b MeXy CBOWCTBAMHU
BEIIECTB B Pa3HBIX arperaTHbIX
bu6nunoreka I{OK
COCTOSTHHSIX U UX
11 https://m.edsoo.ru/ff0a037
ATOMHOMOJICKYJIIAPHBIM CTPOCHUCM. 8
Oco0eHHOCTH arperaTHbIX COCTOSI HUH -
BOJIbI
MexaHn4ecKoe ABMKCHHUE. Bu6nuoreka IJOK
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE https://m.edsoo.ru/ff0a05¢
IBYDKEHUE 6
bu6nuoreka IJOK
13 Cxopoctb. Enqununipl ckopocTu https:/m.edsoo.ru/ff0a079
c
Bu6nuoreka IJOK
14 Pacuer myTtu 1 BpeMeHU ABHKEHUS https://m.edsoo.ru/ff0al0ae
4




WNuepuwusi. 3 akoH HHEPIIUU. bu6munoreka IJOK
15 BzaumopeiicTBre TeNn Kak NpUYAHA https:/m.edsoo.ru/ff0a0cl
W3MEHEHHS CKOPOCTH JIBFKEHUS Tl 0
16 [ImotHOCTH BemecTBa. Pacuer maccsl bu6nuoreka [OK
1 00beMa Tela 1o €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopartopnas paborta «Omnpenenenne
IJIOTHOCTH TBE PJIOTO TEIa»
" bu6munoreka LJOK
Pemenue 3amaud mo teme "I[lmoTHOCTH
18 " https://m.edsoo.ru/ff0a123
BEIIECTBA c
Cuita KaK XapakTepUCTUKA
19 p3anmoaciicTeus Tea. Cruna
ynpyroctu. 3akoH ['yka
JlabopartopHas pabora «3yuyeHue
20 3aBUCUMOCTH PaCTsI)KECHUS
(ned opmarum) MpysKUHbI OT
NP WI0KEHHOW CHUITBI
21 SIBnenne Tarorenus. Cumaa TSKECTH
CBa3b MEXIY CUJION TAXKECTH U Buonuoreka ]_{OK
22 Maccoit Tena. Bec tena. Pemenue https:/m.edsoo.ru/ff0al77
3aga4 o teMe "Cuia tsaxectu" 8
bu6nunoreka IJOK
Cuna TAXecTH Ha APYTUX IIaHeTax.
23 https://m.edsoo.ru/ff0a150
duznueckne xapakKTepHUCTUKH TUTaHET )
bu6nunoreka IJOK
24 N3mepenue cuin. lunamomeTp https://m.edsoo.ru/ff0al8c
c




bubnaunoreka [IOK

25 Bec Tena. HeBecoMocTh https://m.edsoo.ru/ff0al77
8
CrnoxeHue IByX CHUJI, HAIlpaBJIEHHbBIX Bu6nunoreka IJOK
26 110 OJTHOW NP sIMOM. https://m.edsoo.ru/ff0ala?
PaBHOACHCTBYIOIIAS CHIT 0
27 Pemenne 3amad mo teme
"PaBHOzelcTBYIOIIAsA cui"
bubaunoreka [{OK
TpeHue CKoNbXKEHUS U TPEHHUE MOKOS .
28 https://m.edsoo.ru/ff0alb9
TpeHue B mpuUpoJIe U TEXHUKE .
Jlabopartopnas paborta «13yueHue
3aBUCUMOCTHU CUJIbI TPEHUS bubnuoreka HOK
29 CKOJBKEHHS OT CHIIBI JaBJICHHS U https://m.edsoo.ru/ff0alcc
XapakTepa COMpHUKACAIOIIUXCS 8
MTOBEPXHOCTEN
30 Pemienue 3a1a4 Ha onpeneneHue
PaBHOJICHCTBYIOIIEH CHUIIbI
Pemienue 3agau o remam: «Bec
Bu6nuoreka IJOK
Tena», «I'pad naeckoe n300paxeHue
31 . https://m.edsoo.ru/ff0alde
cmny, « Cuitely, «PaBHOACHCTBYIOMIAS 0
CUIT» -
KonTtponwsnas padora no temam:
«Mexaandeckoe IBUKCHUEY,
32 «Macca, m10THOCTE Y, «Bec Tenay,

«I'pa¢ nueckoe n3o00paxkeHHe CHII»,

«Cunei»




Hasnenue. CiocoObl yMEHbIICHHUS U

bubnaunoreka [IOK

33 https://m.edsoo.ru/ff0a20a
YBEITMUYCHUS JTaBJICHUS p
JlaBnenue raza. 3aBUCUMOCTh bubnaunoreka [{OK
34 JaBIeHUs ra3a oT 00bEMa, https://m.edsoo.ru/ff0a237
TEMIIEPaTyPbI 6
[Tepenaya naBmeHusT TBE pABIMU bubnaunoreka [IOK
35 TeJIaMH, JKUAKOCTSIMHU U ra3aMHu. https:/m.edsoo.ru/ff0a25b
3akon [lackans 0
bu6nunoreka IJOK
JlaBnenue B )XMIKOCTH M rase,
36 . https://m.edsoo.ru/ff0a271
BBI3BAHHOE JCHCTBHUEM CHUJIBI TSIKECTH g
Bu6nuoreka IJOK
Pemienue 3amayd mo teme «/JlaBineHue B
37 https://m.edsoo.ru/ff0a282
JKUIOKOCTHU U rase. 3akoH Ilackams» p
bubnaunoreka [IOK
38 Coo0bmraromuecs: Cocyabl https://m.edsoo.ru/ff0a297
0
bu6nunoreka I{OK
39 I'mppaBnuueckunt mpecc https:/m.edsoo.ru/ff0a313
6
40 ManomeTtpsl. [lopiiHeBoi
JKUJIKOCTHBIM HAcOC
Atmocd epa 3emnu. [Ipuunnst
CYILIECTBOBAHUSI BO31yLIHOMN bu6nuoreka [OK
41 000109k 3 emMau. 3aBHCUMOCTD https:/m.edsoo.ru/ff0a2b5s

aTMoc( epHOTO aBIEHHs OT BBICOTHI
HaJl ypOBHEM MOps

a




Bec Bo3myxa. Atmoc epHOE

bubnaunoreka [IOK

42 https://m.edsoo.ru/ff0a2b5s
JTaBJICHUE
a
bubnaunoreka [IOK
N3mepenne aTMocd epHOTO J1aBJICHUS .
43 https://m.edsoo.ru/ff0a2da
OneiT Toppuueniiu 2
3aBUCUMOCTH aTMOC(] €pHOTO bubaunoreka [IOK
44 JaBJIICHUSA OT BBICOTHI HaJ YPOBHEM https://m.edsoo.ru/ff0a2fc
MopsI 4
Bbu6nunoreka IJOK
Bapomerp-anepoua. Atmocd epHOE
45 P P p Pep https://m.edsoo.ru/ff0a2fc
JaBJICHUE HAa Pa3JIMYHBIX BBICOTAX 4
46 Pemenue 3amau mo teme
"At™mocd epHoe naBneHue"
JlelicTBrE KUIKOCTH U ra3a Ha bubnuoreka I{OK
47 IIOIPYXXEHHOE B HUX TEIIO. https://m.edsoo.ru/ff0a327
Apxumenosa cuiia 6
JlaGopartopnas pabora «Onpenenenne
. bu6nunoreka IJOK
BBITAJIKUBAOIIIEH CHITHI,
43 . o https://m.edsoo.ru/ff0a33f
JEWCTBYIOIIEH Ha TEJI0, TOTPYKEHHOE .
B XHUJKOCTbH» -
JlaboparopHas paboTa 1Mo Teme
bubnunoreka [IOK
«HccnenoBanne 3aBUCUMOCTH Beca
49 . . https://m.edsoo.ru/ff0a351
Tena B BOJIE OT 00 € Ma MOTP Y KEHHOM 1
B KHUJIKOCTb YaCTH TEJIa -
Bu6nuorexa IJOK
50 IImaBanme Ten https://m.edsoo.ru/ff0a3a9

6




JlabopaTopHas paboTa
"KoHCcTpynpoBaHue apeoMeTpa Uiu

51 1
KOHCTPYUPOBaHUE JIOJKU U
omnpeseneHue e€ rpy3omnoasEMHOCTH"
Pemenne 3amgad mo Temam:
Bu6nuoreka IJOK
«IlnaBanue cyzioB.
52 https://m.edsoo.ru/ff0a365
Boznyxonnasanue», «/laBneHnne 4
TBEPJIBIX TEJN, KHUIKOCTEH U ra30B» -
KonTponwsnast pabora no teme
53 «/laBneHue TBEpbIX TeJl, KUAKOCTEH
u ra3zoB» / Bcepoccuiickast
MpoBepoYHas padora
bubnaunoreka [IOK
54 Mexannueckas paboTa https:/m.edsoo.ru/ff0a3f8
2
bu6nunoreka I{OK
55 MoitHOCTh. EAUHULIEI MOLITHOCTH https://m.edsoo.ru/ff0a3f3
2
Vpok-uccnenopanue "Pacuét
56 MONIHOCTH, Pa3BUBAEMOM MIpHU 1
oI € M€ 110 JIeCTHUIIES"
57 IIpocTeie MexaHu3Mbl. Poryar.
PaBHOBecHe cun Ha prruare
Prruaru B TexHuke, OBITY U IPUPOJIE.
bu6nunoreka IJOK
JlabopatopHas paboTa
58 0.5 https://m.edsoo.ru/ff0a478

«HccaemoBanue yci OBHH paBHOBECHUA
pbruara»

€




Pemrenne 3amau mo reMe « YCiIoBus

bubnaunoreka [IOK

59 https://m.edsoo.ru/ff0a48a
PaBHOBECHS pbIYyara 6
Koa ¢ ¢ utimenT none3Horo aecTBus
60 MexaHu3Ma. Jlabopartopnas pabora 0.5
«M3mepenne KIIJI Haki1OHHOM '
TLJTOCKOCTH»
bubnuoreka [{OK
Pemrenune 3amay o teme "Pabdora, &
61 ) https://m.edsoo.ru/ff0adc4
MoIHOCTh, KIT/J] g
Mexannueckas YHEPTHS. bubnuoreka [{OK
62 Kunerndeckas u moTeHIIHAIbHas https://m.edsoo.ru/ff0a425
9HEpTHA 2
. bubnunoreka [IOK
3aKOH COXpAHEHUS MEXaHUYECKOMH
63 https://m.edsoo.ru/ff0a436
IHEpPTUHU
0
VPpOK-3KCIIEpUMEHT 110 TEME
"DJKcrepuMEHTaIbHOE OTpeiesieHre
64 W3MEHEHUS! KHHETUYECKON U |
MOTEHIIUATbHOM Y HEPTUU TIPU
CKaThIBAHUHU TEJIA MO0 HAKIOHHOU
maockocTu"
65 Konrponpsnas paborta no reme
«Pabota u MOIIHOCT. DHEPTHUSA»
. Bu6nunoreka IJOK
PesepBHrIii ypok. PabGoTa ¢ Tekctamu
66 ) " https://m.edsoo.ru/ff0adee
1o TeMe "MexaHn4ecKoe IBUKECHUE p
67 PezepBHblii ypok. PaboTa ¢ Tekctamu bubnuoreka [OK




1o Teme «/laBneHue TBE pabIX Te,
XKHUJIKOCTEH U Ta30oBy /
Bcepoccuiickast mpoBepodnast pabora

https://m.edsoo.ru/ff0a4ffe

PesepBHbIii ypok. PaboTa ¢ Tekctamu

68 o teme "Pabora. MOLIHOCTE. 1
Oneprus"
OBIIEE KOJIMYECTBO HACOB I10 63 19

I[TPOTPAMME




8 KUIACC

Kosun4yecTBO yacos DJIeKTPOHHbIE
Jlara
Ne T undgposbie
eMa ypoka U3YyYCHHU
/i yp Beero KoHTpoabHbI IIpakTn4yeckn y 06pa3oBaTETLHbIE
i
e padoThbI e padoThbl pecypes
OCHOBHBIE TOJTOKEHUS MOJIEKYJISIPHO bubnanoreka [{OK
1 -KMHETUYECKOU TEOPUU U UX 1 https://m.edsoo.ru/ff0a525
OMBITHBIE TIOJATBEP K ICHUS 6
2 Macca u paz3mMep aTOMOB U MOJIEKYJI 1
" bubnuoreka [JOK
Mopnenu TBE p/10TO, )KUIKOTO U
3 . 1 https://m.edsoo.ru/ff0a540
ra3000pa3HOro COCTOS HUI BEIIECTBa .
OO0BsicHEeHNE CBOMCTB TBE pI0TO,
4 KHJIKOTO U Ta3000pa3HOr0 COCTOSI HUM 1
BEIL[ECTBA HA OCHOBE MOJI OKEHUIN
MOJIEKYJISI PHO-KUHETHYECKON Teopuun
bu6nunoreka IJOK
5 Kpucrannuueckue u amop ¢ Hble Tena 1 https:/m.edsoo.ru/ff0a580
0
Bu6nuorexa IJOK
CMaunBaHMe U KaWLJIAPHOCTD.
6 1 https://m.edsoo.ru/ff0a553
IToBepXHOCTHOE HATS KEHHE 0
bubnaunoreka [IOK
7 TerroBoe pacmupeHue U cxxaTue 1 https:/m.edsoo.ru/ff0a5a2
6
2 Temmnepatypa. CBsizb TeMIeparypbl 1

CO CKOPOCTBIO TCIIJIIOBOT'O ABHUXKCHUSA




YaCTHII

Buaytpennss aneprusi. CriocoOs

bubnaunoreka [IOK

9 . https://m.edsoo.ru/ff0a5c6
W3MCHCHHS BHYTPCHHEH 2 HEpTHH 0
bubnaunoreka [IOK
10 Buns! Temnonepenauu https:/m.edsoo.ru/ff0a641
2
Vpoxk-koHd epennus "[IpakTuaeckoe
. Bu6nuorexa IJOK
HCIOJIb30BaHUE TEIJIOBBIX CBOMCTB
11 https://m.edsoo.ru/ff0a65c
BEIIIECTB M MAaTEPHUAIOB B IEIAX 0
aHeprocoOepekeHus" B
Bbu6nuoreka IJOK
KonuuecTtBo TeioThl. YaenbHas
12 https://m.edsoo.ru/ff0a697
TEIIOEMKOCTh p
Bu6nuorexa IJOK
VpaBHeHUE TeI10BOro OanaHca.
13 https://m.edsoo.ru/ff0a708
TennooOMeH U TEIIOBOE paBHOBECHE 2
JlabopatopHas paboTa
" bubnanoreka [{OK
HccnenoBanue siBJISHUS
14 https://m.edsoo.ru/ff0a6a9
TEIJ1000 MeHa IPY CMEITMBAaHUHT g
XOJIOJTHOM U ropsyueit BOAbI" -
PacueT xonudecTBa TEIIOTHI,
15 HEO0OXOIMMOTO JJIsI HAarpeBaHUs Teia
Y BBIJICIISEMOTO UM TIPU OXJI XKICHUU
bubamnoreka [{OK
Jlaboparopnas pa6ota "Onpenenenue 1
16 . " https://m.edsoo.ru/ff0a6bb
yACIbHOMN TEIJI0EMKOCTH BEIlECTBA 0
17 OHeprus TOIUIMBA. YI€IbHAas TEI10Ta bu6nauorexa [JOK




CropaHusa

https://m.edsoo.ru/ffl0a7b5
a

[InaBneHue u oTBEp AEBAHUE

bu6nunoreka IJOK

18 KpUCTAJIIMUECKUX Tell. YJienbHas https://m.edsoo.ru/ff0a71d
TEI10TA [U1AaBJCHUA 2
bubnuoreka [{OK
JlaboparopHas paborta "OnpeneneHue H
19 . \ https://m.edsoo.ru/ff0a72f
YACIABbHOU TCIUIOTHI IIJIABJICHUS JIbJa e
bubnaunoreka [{OK
[TapooOpa3oBaHue U KOHCHCAIIHS .
20 https://m.edsoo.ru/ff0a740
Hcnapenue c
Kunenwue. YnenpHnas temnora
bubnaunoreka [IOK
napooOpa3oBaHUs U KOHICHCAIIUH.
21 https:/m.edsoo.ru/ff0a786
3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS .
0T aTMOC(} €pHOTO J1aBJ CHUS -
Bnaxnocts Bo3nyxa. JlaboparopHas bubnuoreka [{OK
22 pabota "Onpenenenue https:/m.edsoo.ru/ff0a762
OTHOCHUTEIbHOU BIaKHOCTH BO3ayxa" 8
93 Permenne 3agay Ha onpeeneHne
BII2)XHOCTH BO3/IyXa
[TpuHIHITEI pabOTHI TETUTOBBIX
24 neurateneid. [lapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CrOpaHus
KIIJ] TemioBoro aABAraTesns. bubnaunoreka [IOK
25 TermnoBble ABUTaTEIIHN U 3al[UTa https://m.edsoo.ru/ff0a7c7
OKPYKarIlenl cpeIbl c
26 3aKOH COXpaHEHUs U MpeBpalleHus




OHCPTIHUU B TCILNIOBBIX IIpOoHECCax

[ToaroroBka Kk KOHTPOJILHOU paboTe

o teMe "TeroBbIe SIBJICHUS .

bubanoreka [{OK

27 . https://m.edsoo.ru/ff0a83f
W3MeHeHune arperaTHbIX COCTOSI HUM )
BemecTra" -
Kontponwnas pabora o teme bubnuoreka [{OK
28 "Tem1oBele aBieHud. U3 Menenue https://m.edsoo.ru/ff0a86a
arperaTHeIX COCTOSIHUM BelecTa" €
29 Dnexrpuzanus Ten. J[Ba pona
AIIEKTPUUECKUX 3apsiI0B
Vpok-uccienoBanue "DineKTpu3anus
30 TeJ MHAYKIUEH U IpH
COTMPUKOCHOBEHUH"
. Bu6nuoreka IJOK
B3aumopeiicTBre 3apsKeHHBIX TEI.
31 https://m.edsoo.ru/ff0a87e
3akoH Kynona 4
DJIEKTpUIECKOE ToJIe.
bu6nunoreka IJOK
Hanpsi:keHHOCTb 3J1eKTpUUECKOro
32 https://m.edsoo.ru/ff0ag8a0
nonisi. [IpuHIMI cynepno3 uuu .
3JEKTPUYECKUX MOTEN -
Hocurenu snexTpuueckux 3apsiaoB.
33 DOnemenTtapHsbii 3apsaa. CtpoeHue
aToma
Bbu6nunoreka IJOK
[IpoBOHUKY U 1WA JIEKTPUKH. 3 aKOH
34 https://m.edsoo.ru/ff0a8ef
COXpPaHEHHUs 3JIEKTPHUUYECKOTO 3apsiia p
35 Pemienue 3amay Ha npUMeEHEHUE bubnuoreka [{OK




CBOMCTB 3JIEKTPHUECKHX 3apsiI0B

https://m.edsoo.ru/ff0a90c
c

DJIeKTpUYECKUI TOK, YCIIOBHS €ro

bu6nunoreka IJOK

36 Cyl1ecTBOBaHUs . ICTOUYHUKH https://m.edsoo.ru/ff0a95a
3JIEKTPHYECKOTO TOKA 4
bu6nunoreka I{OK
37 JelcTBrs 3TEKTPUYECKOr0 TOKa https://m.edsoo.ru/ff0a96b
2
Vpoxk-uccnenosanue "Jleiictue
38 3 EKTPUYECKOTO MO Ha 1
MPOBOJHUKH U U3 JTEKTPHUKN"
. Bbu6nuoreka IJOK
DJIEeKTpUYECKUH TOK B MeTajiax,
39 https://m.edsoo.ru/ff0a983
KHUIKOCTSAX M razax g
40 DJieKkTpuveckKas 1emb U e€ COCTaBHBIC
4acTH
Cuna toka. JlaboparopHas pabota bubnuoreka I{OK
41 "3MepeHue u peryiupoBaHHUe CUITbI 0.5 https://m.edsoo.ru/ff0a8bd
TOKa" 6
DJIEeKTpUYECKOE HAIp sHKEHHE.
Bu6nuoreka IJOK
BonbTMmetp. JlaboparopHas pabora
42 \ 0.5 https://m.edsoo.ru/ff0a9e 1
N3mepenue u perynupoBaHue 4
HarpsikeHus" B
bu6nuoreka IJOK
ConpoTHBIIEHUE TIPOBOTHUKA.
43 https://m.edsoo.ru/ff0aa73
VenbHOE CONpOTUBIIEHUE BEIIECTBA g
44 JlaGoparopHast paboTa "3 aBUCHMOCTb 1 bu6nuoreka [{OK




QJICKTPUYICCKOTO COIIPOTHUBICHUA
IMPOBOJHUKA OT €TI0 AJIUHBI, IIJIOIIaaNA
IMOIIEP CYHOI0 CCUCHUA U MaTepI/Iana"

https://m.edsoo.ru/ff0aa73
8

3 aBHCUMOCTE CHJIBI TOKA OT

Bu6nuoreka IJOK

45 Hamnpsikenusi. 3akod Oma ans https://m.edsoo.ru/ff0aa44
y4acTKa LEnn a
JlaGoparopnas pabota
"UccneqoBaHue 3aBUCUMOCTH CUJIBI bubnaunoreka [IOK
46 TOKa, UAYIIETO Yepe3 pe3UcCTop, OT https://m.edsoo.ru/ff0aa04
COIIPOTHBIICHHS PE3UCTOPa U e
HanpsKeHUs: Ha pe3uctope”
47 [TocnenoBarenbHOE U MapanieabHOE
COCJIMHEHUS TIPOBOIHUKOB
Jlaboparopnas pabota "[IpoBepka
. bubnanoreka [{OK
MIpaBUJIa CII0KEHUS HAIPsKEHUN Mpu
48 https://m.edsoo.ru/ff0aaas
NOCJI€10BATEI b HOM COEIMHEHUH JABYX g
pe3uctopon” B
JlaGoparopHas pabota "[IpoBepka
bubnaunoreka [IOK
MpaBuIia sl CUIIBI TOKA TIPH
49 https://m.edsoo.ru/ff0aadl
napauxjaenbHOM COSTMHEHUN .
pe3uctopos” -
Pemenue 3amay Ha npUMeHEHUE
bu6nunoreka IJOK
50 3akoHa OMa JJisi pa3IudHOTO
https://m.edsoo.ru/ff0aafla
COCJIMHEHUS TIPOBOTHUKOB
bubnaunoreka [IOK
Pa6oTa 1 MOIIHOCTE 3J71EKTPHUUECKOTO
51 https://m.edsoo.ru/ff0abl2

Toka. 3akoH Jxoyns-Jlenmna

4




JlaGoparopHas pa6ota "Onpenenenue

bu6munoreka IJOK

52 paboThl U MOIITHOCTH 3 JIEKTP UUECKOTO https://m.edsoo.ru/ff0ab3e
ToKa" 0
DJIEeKTpUYECKUE 1IETH U TOTPEOUTEen 1 bubnanoreka [{OK
53 3JIEKTPHUYECKON YHEPTUHU B OBITY. https://m.edsoo.ru/ff0ab66
Koportkoe 3aMbIkanne 0
[ToaroroBka k KOHTPOJIBLHOUW padboTe
o TeMe "DIEeKTPUUECKHUE 3apsi JIbl. bubnaunoreka [IOK
54 3apsiKEeHHbIE TeIa U UX https://m.edsoo.ru/ff0abd2
B3auMogercTBus. [locTtos HHBIN c
3J1EKTPUYECKHUM TOK"
KonTtponwHast pabora no teme
"DeKTpruyecKue 3apsibl.
bu6nunoreka IJOK
3aps KeHHbIE Tena U UX
55 . . https://m.edsoo.ru/ff0abea
B3auMoericTBus. [loctoss HHBIM 2
3JIEKTPpHUUECKUN TOK" / B
Bcepoccuiickas nposepounas pabora
56 [TocTosiHHBIE MarHUTHI, UX
B3aUMOJIEHCTBUE
" bubaunoreka [IOK
VYpok-uccnenosanue "M3ydenue
57 . | https://m.edsoo.ru/ff0ac3d
noJieil MOCTOS HHBIX MarHUTOB 0
MarauTtHoe nmojie. MarauTHoe 1oJjie bubnaunoreka [{OK
58 3eMIIM U ero 3HaueHHue JJIs KU3HHU Ha https://m.edsoo.ru/ff0acOb
3emie a
OmneiT DOpcrena. MaruutHoe nose bu6nanorexa [JOK
59 3JEKTPUUYECKOTO TOKa MarHutHoe https:/m.edsoo.ru/ff0acld

ITI0JIC KaTYIIKH C TOKOM

2




60

[IpumMeHeHue 3 J1eKTPOMArHuToB B
texHuke. JlabopaTopHas pabota
"U3y4yeHue neiCcTBUS MarHUTHOTO
011 Ha MIPOBOJHUK C TOKOM"

0.5

bu6nunoreka IJOK
https://m.edsoo.ru/ff0ac74
a

61

DJIeKTpOoABUraTeN b MOCTOS HHOT'O
Toka. Mcnionb30Banue
3JIEKTPOABUTaTEI e’ B TEXHUYECKHUX
YCTpOMCTBaxX U Ha TPAHCIIOPTE.
JlabopatopHas pabota
"KoHcTpyupoBaHue 1 n3y4eHue
paboThI BIIeKTpoABUTATEN "

bubnaunoreka [IOK
https:/m.edsoo.ru/ff0ac86
C

62

Onbitel @apanesi. 3akoH
3JIEKTPOMArHUTHON MHIyKIIHH.
[IpaBuno Jlenna

63

DnekrporenepaTop. CrocoO b
MOJTYYCHHUS D JICKTPHUUECKON DY HEPTHUH.
DNEKTPOCTaHIINH Ha

BO300HOBJI I EMBIX UICTOYHHKAX

SHEpPTUn

64

[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TeMe "D EeKTpUUYECKUE U
MarduTHEIE SIBJIEHUST "

65

Kontponwnas pabota o teme
"DeKTpUYECKUE U MarHUTHBIE
sIBICHUS"

Bbu6nunoreka IJOK
https://m.edsoo.ru/ff0acbl
4

66

PeszepsHusblii ypok. Pabota ¢ Tekctamu
no teme "TemnoBeie siBIEHUA"

bu6muoreka LJOK
https://m.edsoo.ru/ff0acc5
e




PeszepsHublii ypok. Pabota ¢ Tekctamu
no TeMe "[locTos HHBI I

bu6nunoreka IJOK

67 . | 1 https://m.edsoo.ru/ff0acdc
3JIEKTPHYECKUN TOK" / p
Bcepoccuiickas mpoBepodHas pabora -
68 PesepBHrIii ypok. PaboTa ¢ Tekctamu |
1o Teme "MarauTHbIe sBJICHHS "
OBIIEE KOJIMYECTBO YACOB I1O 68 14.5

I[TPOTPAMME




9 KVIACC

KoJsun4yecTBO yacos DJIeKTPOHHbBIE
Jara
Ne Tema ypoka 3y4de unpposrIe
M HU3y4YeHH
/i yp Beero KoHTpoabHbI IMpakTnyecku y 06pa3oBATETBHbIC
b |
e padoThbl e padoThbl pecypes
| MexaHn4eckoe IBUKEHUE. |
MarepuanbHas TO4Ka
Bu6nunoreka IJOK
Cucrema orcueta. OTHOCUTENbHOCTD
2 1 https://m.edsoo.ru/ff0ad47
MEXaHUYECKOTO ABUKCHHS 4
. bub6nuoreka I{JOK
PaBHOMEpHOE IIPSAMOJIIMHEHHOE
3 1 https://m.edsoo.ru/ff0ad19
JBUKEHUE a
HepaBnomepHoe nipsimoninHeitHOE
4 nBmwxeHue. CpeHssi ¥ MTHOBEHHAs 1
CKOPOCTh
. bu6nnoreka IJOK
[IpsimonnHEelHOE PaBHOYCKOPEHHOE
5 1 https://m.edsoo.ru/ff0ad8d
JIBI)KEHHUE. Y CKOpEHUE 4
CKOpOoCTh TIpSIMOJTMHEWHOTO
6 PaBHOYCKOPEHHOTO JIBUKEHHUS . 1
I'pad uk ckopoctu
JlaGoparopnas pabota "Onpenenenue
bu6mnoreka IJOK
YCKOpEHHUs Tella pU
7 1 1 https://m.edsoo.ru/ff0adbl

PaBHOYCKOPCHHOM JBHKCHHUH TIO
HAKJIOHHOW IUIOCKOCTH"

8




CBO60}IHO€ nmaacHuc TCII. OneITH

JKECTKOCTH IIP YKUHBI»

8
lanunes
PaBHOMeEpHOE BUKEHUE 1O
bu6nnoreka IJOK
okpyxHocTu. [lepuoa u yacrora
9 N https://m.edsoo.ru/ff0ae17
oOparmtenus. JInaeiHast U yriaoBas p
CKOpPOCTH -
10 [lenTpocTpeMuTenbHOE yCKOPEHUE
Ilepseiit 3akoH HbroToHa. Bexrop budmorexa OK
11 https://m.edsoo.ru/fflac61
CHITBI
2
Bropoii 3akoH Herorona. bubmorexa OK
12 . https://m.edsoo.ru/ff0ae72
PaBHojelicTBYIOIIAs cuila .
. b K
Tpertuit 3akoH HeroToHa. noauotexa O
13 https://m.edsoo.ru/ff0ae98
Cynepnio3unus cui )
Bu6nunoreka IJOK
Penrenue 3a1au Ha IpUMEHEHUE
14 https://m.edsoo.ru/ff0aeb6
3akoHOB HrroToHa .
bubauoreka IJOK
15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ff0aeca
2
16 Pemenne 3agau mo teme «Cuia
YIPYTOCTH»
bu6mnoreka IJOK
JlabopaTtopHas paborta «Ormnpenenenue nonuotexa I
17 https://m.edsoo.ru/fflaee2

8




Bu6nunoreka IJOK

18 Cuna Tpenus https://m.edsoo.ru/ff0af73
8
19 Pemenne 3agau o teme «Cuia Bu6nunoreka IJOK
TP EHUA» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabora "Onpenenenue bubnuoreka [OK
k03¢ ¢ uimeHTa TpeHus CKOJbXXKeHus" https://m.edsoo.ru/ff0af8be
Pemrenne 3amad mo teMe "3 aKOHBI
bubnuoreka [IOK
21 Herorona. Cuna ynpyroctu. Cuna
" https://m.edsoo.ru/ff0afb8e
TpEeHUS
Cuna Ts17KeCTH U 3aKOH BCEMUPHOTO bubnunoreka [IOK
22 TATOTEHHUA. YCKOPEHHE CBOO OTHOTO https://m.edsoo.ru/ff0af04
najieHus 4
Ypok-koH¢ epeHuus "JIBrKeHHE Tel
23 BOKPYT IPaBUTAIMOHHOTO LIEHTpa
(Conneunas cuctema). 'anaktuku"
Pemenne 3agaa mo reme "Cuna
Bu6nunoreka IJOK
24 TSI)KECTH Y 3aKOH BCEMHUPHOTO
\ https://m.edsoo.ru/ff0af5{8
TATOTCHUS
25 [lepBas KocMu4eckasi CKOPOCTb. bubnuoreka [OK
HesecoMocTh u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepHaibHOW TOUKH.
AOGCOITOTHO TBE pI0€ TETIO.
i bu6nnoreka IJOK
26 PaBHOBecue TBE pioro tena c
. . https://m.edsoo.ru/ff0afe36
3aKperu1€ HHOH OChIO BpaIllCHHUS .
MowmeHT cunbl. LleHTp TaxecTu
27 PaBHOBecue MaTepHuaIbHOM TOUKHU.




AOGCONTIOTHO TBE pIOE TETIO.
PaBHOBecue TBE p1oro Tena c
3aKpeIu1€ HHOM OChIO BpalleHus.
MowmenT cuibl. LleHTp TsaxecTu

Pemrenue 3aga4q mo reme "MoMeHT

bu6mnoreka IJOK

28 " https://m.edsoo.ru/ff0b02b
cwibl. LleHTp TsKECTH 4
[ToaroroBka k KOHTPOJILHOU paboTe bubnuoreka [IOK
29 1o Teme "MexaHn4yecKoe JBUKEHHUE. https://m.edso0o0.ru/ff0b040
B3aumoneiicrBue Ten" 8
KonrponrsHas pabora no reme bubnunorexa [JOK
30 "MexaHH4eCKOE ABIKCHUE. https://m.edsoo.ru/ff0b06e
B3aumopeiicrBue Ten" c
Wmnynsc tena. Umnynbc cunbl. 3akoH bubnauorexa LJOK
31 COXpaHEHUS] UMITYJIbca. YIIPYroe u https:/m.edsoo0.ru/ffl0b07f
HEyNpyroe B3auMoJIeiCTBHE a
" but6nuoreka I{JOK
Pemenne 3anau no reme "3 akoH
32 " https://m.edso00.ru/ff0b096
COXpaHEHUS MMITYJIbCa .
13 Vpok-koHd epenmus "PeaktuBHOE
JBUKEHUE B IPUPOJIE U TEXHUKE"
bu6mnoreka IJOK
34 Mexanudeckas paboTa 1 MOITHOCTh https://m.edsoo.ru/ff0b0a8
4
Bbu6nnoreka IJOK
PaboTa cuibl TSKECTH, CUITBI
35 https://m.edsoo.ru/ff0b0db

YIOPYTOCTH U CHJIBI TPEHUS

8




JlabopaTtopnas paborta «Omnpenenenue

paboTHI CHIIBI TPEHHS NIPU

36
paBHOMEPHOM JBUXEHHUH TeJa 110
TOPU30HTAJIbHOM TTOBEPXHOCTH
37 CBs13b DHEpPIUU U pabOTHI.
[MoreHnmanbHas SHepTUs
bubnauoreka [{JOK
Kunernueckas sueprusi. Teopema o
38 . https://m.edsoo.ru/ff0b0c3
KHHETUYECKOHN D HepTUHU 5
39 3aKoH COXpaHEHHs YHEPTUU B
MEXaHUKe
bubnuoreka [{OK
Jlabopartopnas pabora «M3ydeHue i
40 https://m.edsoo.ru/ff0b12f
3aKOHa COXPaHEHUs D HEPTUN .
Bu6nunoreka IJOK
KonebarenrHoe ABIKEHNE U €T0
41 https://m.edsoo.ru/ffl0b185
XapaKTePUCTUKU g
bubauoreka IJOK
3aryxaroniue Kojiedanus.
42 https://m.edsoo.ru/ff0b20f
BreinyxneHnsie koneOanus. Pesonanc 0
43 MareMaTu4ecKui U P y>KUHHBIA
Masi THUKU
Vpok-uccienoBanue «3 aBUCUMOCTh bubnuoreka [{OK
44 nepuojaa KojaeOaHui OT KECTKOCTH https:/m.edsoo.ru/ff0b197
MPYKUHBI U MACCHI TPYy3a» a
45 [IpeBpamienue sHepTHH IPU

MeXaHMYECKUX KOJIeO aHug X




JlabopaTtopnas paborta «Omnpenenenue

bu6mnoreka IJOK

46 4acTOThI U NEpHUOAA KoJeOaHHi https://m.edsoo.ru/ff0blae
MPY>KUHHOTO Masi THUKa c
Jlabopatopnas paborta «IIpoBepka
. Bu6nnoreka IJOK
HE3aBUCHMOCTH Iepuoja KojeOaHui
47 https://m.edsoo.ru/ff0b197
rpy3a, MOABEIIEHHOTO K HUTH, OT .
MAaccChl Tpy3a» -
Mexanndeckre BOTHbBI. CBOKMCTBA bubauoreka IJOK
48 MeXaHU4eCKUX BONH. [IpononbHbIe 1 https://m.edsoo.ru/ff0b2 1
MIOTIEP €YHBIE BOJHBI e
Vpoxk-koH( epeHnus "MexaHnueckue
49 BOJIHBI B TBE pJIOM TENE.
CeitcMuueckre BOTHBI"
50 3Byk. Pacmipoctpanenue u oTpaxeHue
3BYyKa
Vpok-uccnenoBanue "Habmroaenue
51 3aBHCHUMOCTH BBICOTHI 3ByKa OT
4acTOThI"
59 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKycTHYeCcKUil pe30oHaHC
bubnuoreka L{OK
Ypok-koH(} epeHLusa "YIbTpa3ByK U 1
53 " https://m.edsoo.ru/ffl0b23¢c
UH(} pa3ByK B IPUPOJIC U TCXHUKE .
[ToaroToBka Kk KOHTPOJILHOM paboTe bu6nuoreka [JOK
54 10 TeMe "3 aKOHBI COXpPAHEHUS . https://m.eds00.ru/ff0b25f
Mexannueckre KouneOaHus U BOJHBI" 0
55 Konrponwsnasg pabora no reme




"3aKoHbI cOXpaHeHUs1. MexaHuYecKue

KOJIeOaHUS M BOJIHBI"

DJEeKTpOMarHuTHOE TOJIE.

bubauoreka IJOK

56 https://m.edsoo.ru/ff0b2ab
DJIeKTPOMAarHUTHBIC BOJIHBI .

57 CBoiicTBa 3JIEKTPOMATrHUTHBIX BOJIH
Vpoxk-koHd epennus "llkana

Bu6nnoreka IJOK

3JIEKTPOMArHUTHBIX BOJH.

58 https://m.edsoo.ru/ff0b2fe
Vcnonb30BaHue 3J1€KTPOMArHUTHBIX p
BOJIH JU1 COTOBOM CBSI3H" -
Vpok-uccnenosanue "M3yuenue bubnunoreka [IOK

59 CBOMCTB 3J1€KTPOMAarHUTHBIX BOJH C https://m.edsoo.ru/ff0b2c6
MOMOII b0 MOOMITBLHOTO Tesned oHa" c
Pemenue 3a1au Ha onpeeneHue

60 YacTOTHI U JJTUHBI 3J1€KTPOMarHUTHOM
BOJTHBI
DJeKTpOMarHuTHas MpHUpoJia CBETA. bubnuoreka [{OK

61 CkopocTh cBeTa. BoiHOBBIE CBOMCTBA https:/m.edsoo.ru/ff0b31d
cBeTa 0
Uctounuku ceeta. [Ipsamonuneitnoe bubnuoreka [{OK

62 pacrpocTpaHeHue cBeTa. 3 aTMeHUs https:/m.edso00.ru/ff0b365
Counnna u JIyHsl 8
3 aKOH OTpaXeHHUs CBETa. 3epkana. Bbubnaunoreka [{JOK

63 Pemenne 3ana4 Ha npUMEHEHHE https://m.edsoo0.ru/ff0b38¢
3aKOHA OTPAXKEHUS CBETA 4

64 [Ipenomiienue cBeta. 3aKkoH bubnunoreka [IOK

npeJIOMIICHHUA CBETA

https://m.edsoo.ru/ff0b3ae




|

[TonHOE BHYTpEHHEE OTpaKeHHE
Bu6nunoreka IJOK
cBeta. Mcronbs30BaHue OJTHOTO
65 https://m.edsoo.ru/ff0b3c5
BHYTPEHHETO OTPAKEHUS B .
ONITUYECKUX CBETOBOJIaX -
JlaGoparopnas pabota
"UccnenoBanue 3aBUCUMOCTH yTiia
66 IIPEJIOMIIEHUS. CBETOBOIO Jly4a OT yria
najJieHUsl Ha rpaHulle "BO3ayX-
crexio""
Vpoxk-koH(} epennus "Mcronb3oBanue
67 TTOJTHOTO BHYTPEHHETO OTPaKEHUS ;
CBETOBOJIbI, OTITUKOBOJI OKOHHASI
CBSI3B"
bu6nnoreka IJOK
68 JImazer. OnTryeckas cuiia JHH3BI https://m.edsoo.ru/ff0b3f2
¢
Bu6nunoreka IJOK
69 [TocTpoenue n300paxeHnit B TMH3aX https://m.edsoo.ru/ff0b444
a
JlaboparopHas pabota "Onpenenenue bubnuoreka [{OK
70 (b OKyCHOTO pacCTOSTHUSI U ONTHYECKOM https:/m.edsoo.ru/ff0b420
CHJIBI COOUMpArOIIeH THH3bI" 6
bu6mnoreka IJOK
Ypox-koH( epeHuus "OnTuyeckue 1
71 " https://m.edsoo.ru/ff0c0a?
JIMH30BBIE IPUOOPBI .
7 I'ma3 xak onTu4yeckas CHUCTEeMa. bu6nuoreka [JOK
3penue https:/m.edsoo.ru/ff0b468




B

Vpoxk-koH¢ epennus "Jled eKThI

73
3penus. Kak coxpanuts 3peHue"
Paznoxenne 6emoro cBera B CIEKTP.

74 OmnbiTel HetoToHA. Croxxenune bubaunoreka [{OK
CIEKTpalIbHBIX LBETOB. JJucnepcus https://m.edsoo.ru/ff0c0f4c
CBETa
Jlaboparopnas pa6ota "OnbITHI 110
pa3IokKEeHHIO OEI0TO CBETA B CIIEKTP U bubnaunoreka [{JOK

75 BOCHPUSITUIO [[BETA IPEIMETOB IIPHU UX https://m.edsoo.ru/ff0cOe2
HaOJII0ICHNUHU Yepe3 LBETOBbIE a
¢ unbpTpH"
Vpok-nipakTukym "BoiaHOBBIE

76 CBOMCTBaA CBETa: JUCIIEPCHS,
nHTepd epernus u qud paknus"

bubnuoreka [{OK

OmnsiTel Pe3epd opna u mmanerapHas &

77 https://m.edsoo.ru/ff0c12a
MOJieJb aToMa g

73 IToctynarsl bopa. Mogens atoma
bopa
Hcnyckanne u nOriaonieHne cBeTa bubnuorexa [JOK

79 aroMoM. KBaunThbl. JInneldaTeie https://m.edsoo.ru/ff0c144
CHEKTPBI c

bubnuoreka [JOK

Ypoxk-npaktukym "Habnronenue 1

80 " https:/m.edsoo.ru/ff0c155
CIEKTPOB UCITyCKAHUS 0

81 PagmoakTUBHOCTE U €€ BUIBI bu6mnoreka IJOK




https://m.edsoo.ru/ff0c167
2

Crpoenue aromHoro siapa. Hykinonnas

bubauoreka IJOK

82 https://m.edsoo.ru/ff0c18a
MOJICTb
¢
PannoakTuBHBIE TTpEBpaICHUS . bubnuorexa [OK
83 https://m.edsoo.ru/ff0clal
H3oTomnsl
4
Pemenue 3amay no reme: buonorexa TIOK
84 " " https://m.edsoo.ru/ff0c1b4
PagnoakTuBHBIE TIp €Bp Il CHUS .
85 [lepuon nonypacnana
Vpok-koHd epennus "PagnoakTuBHBIE bubnunoreka [IOK
86 HU3JIy4eHUS B IPUPOAE, MEIULIVHE, https:/m.edsoo.ru/ff0c212
TeXHUKE" 6
S nepunie peakuu. 3 aKOHBI bubnaunoreka [JOK
87 COXpaHEeHUs 3apsiI0BOI0 U MacCOBOI'O https://m.edsoo.ru/ff0clc5
qucen 8
bubnnorex K
DHeprus CBsA3U aTOMHBIX sijep. CBA3b Omorexa IO
88 https:/m.edsoo.ru/ff0c1d7
MacChl U YHEPTUHU .
29 Pemenue 3anau no treme "SpepHnie
peakuun"
Peakuuu cuHTe3a U AeTICHUS AACP. bubnuorexa OK
90 . https://m.edsoo.ru/ff0cle8
Uctounnku sHeprun ConHIa U 3BE 31 3
91 Vpoxk-koH® epennust "AnepHas




sHepretuka. [elictBus
paJAMOaKTUBHBIX U3J1YUYEHUN HA KUBbHIE
OpTaHU3MBbI"

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TemMe "DJIEeKTPOMarHuTHOE ToJIe.

Bu6nnoreka IJOK

92 https://m.edsoo.ru/ff0c223
DJIeKTpOMAarHUTHBIE BOJHBI. .
KBanToBbie siBmexnus" -
KonTtponsnast pabora no teme

93 "DJIeKTpOMarHuTHOE MOJIE.
DJIEKTPOMArHUTHBIE BOJTHBI.
KBanToBbie siBeHus "
[ToBTOpenue, 00o0IEHNE. bu6mnoreka IJOK

94 JlabopartopHbie pabOTHI 1O KypCy https:/m.edso0.ru/ff0c245
"B3aumoneiictue Tea" a
[ToBTOpeHue, 0600meHue. Pemmenue bubnuoreka [{OK

95 pacYeTHBIX U Ka4E€CTBEHHBIX 3a1a4 I10 https://m.edsoo.ru/ff0c257
teme "TerroBsie mpomecch” 2
[ToBTOpeHue, 0606 menue. Pemenne bubnuoreka [{OK

96 pacCUYETHBIX U KAYECTBEHHBIX 3a/1a4 I10 https://m.edsoo.ru/ff0c2a2
teme "KIIJI TermoBeIX gBurarenacii” 2
[ToBTOpenue, 06o00menue. Pemenne bubnauorexa [JOK

97 pacyeTHBIX U KaUeCTBCHHBIX 3aJa4 110 https://m.edsoo.ru/ff0c2b3
teme "KII] »nmexTpoycTtanoBOK" 0
[ToBTOpeHue, 0606 mIeHNE. bubnuoreka L{OK

98 JlabopartopHbie pabOTHI 1O KypCy https:/m.edsoo.ru/ff0c2¢5
"CBeroBbl€ sIBIE€HUS " 2

99 [ToBTOpenue, 0606menue. Pabora c bu6nuoreka [JOK




TEKCTaMH MO TeMe "3 aKOHBI
COXpaHEHHUs B MexaHuKe"

https://m.edsoo.ru/ff0c2d6
a

[ToBTOpenue, 0606meHue. Pabora c bu6mnoreka IJOK

100 Tekctamu o teme "Komebanus u 1 https://m.edsoo.ru/ff0c2e8
BOJIHBI" 2
[ToBTOpenue, 0606menne. Pabora c bubnuoreka [{OK

101 TeKkcTaMH 110 TeMe "CBETOBEIE 1 https://m.edsoo.ru/ff0c304
SIBIICHUS" 4
[ToBTOpenue, o6o6menne. Pabora c

102 TexcTaMH 1o TeMe "KBaHToBasg u 1

snaepHast ¢ n3uka"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

27
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