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MHOACHUTEJIBHAS 3AIIUCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEero o00pa3zoBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00Opa30BaTeIbHON MPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€ToM (penepanbHON paboyeil mporpaMmMbl BOCIIUTAHUS U
Konunenmuu npenogaBanus yueOHoro npeaMera «Gusznka.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBlIeHO Ha (opMupoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YalOMIMXCA W OpraHU3alui0 H3yYEHHUS
bu3uKM Ha JEATEIBLHOCTHOM OCHOBE. B mporpamme mo ¢u3uKe yUUTHIBAIOTCS
BO3MOXHOCTH y4yeOHoOro mpenMera B peanuzauuu tpedboanuiit GI'OC OO0 k
IJIAHUPYEMbBIM JTUYHOCTHBIM U METANPEJAMETHBIM pe3yjbTaTaM 00yUYeHHs, a TaKXKe
MEXIIPEMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsI.

[Iporpamma no ¢u3uke ycraHaBIMBAeT pacnpeeieHre yueOHoro Marepuaia
no rogaMm o0yyeHus (o Kiaccam), MpeyiaraeT NpUMEPHYIO MOCIEI0BATEIbHOCTD
U3Y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUSI MPEIMETHOTO COJCpKaHUA U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMUXCSl.

[Iporpamma 1o ¢usmuke pazpaboTaHa ¢ IEJIbI0 OKa3aHUsS METOJUYECKOM
MOMOIIY YYUTENIO B CO3J]aHUU paboyeil mporpaMMbl 10 y4eOHOMY MPEIMETY.

dusnka ABIAETCS CHCTEMOOOPA3YIOIINM JIJIsSi €CTECTBEHHOHAYYHBIX YYEOHBIX
PEIMETOB, TIOCKOJBbKY (HU3MdYecKkne 3aKOHBI JI€KAaT B OCHOBE MPOIECCOB H
SBJICHUH, W3ydyaeMbIX XUMHEH, Ouosorued, acrpoHomued u ¢GUIHIECKOU
reorpagued, BHOCHT BKJIAJ B E€CTECTBEHHOHAyYHYIO KapTUHY  MHpa,
npenocTaBisieT Haubosee siCHble 00paslbl MPUMEHEHUS HaydyHOTO MeEToja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYEeHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOro oOpa3oBaHHUS B CTPYKTYype OOIIETO
o0pa3oBaHus COCTOMT B (DOPMUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU U
MHTEepeca K HayKe Yy 00yJaronmxcs.

N3yuenne Qusukn Ha 6a30BOM ypOBHE IMpEAIoaraet OBJAJCHUC
CIEAYIOINMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTb:

e Hay4HO OOBSACHSTDH SIBICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHUS;

e HHTEPIPETHUPOBATH  JIaHHBIE W UCIOJIB30BATH  HAYYHBIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Henun wusyuyenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenogaBanusi ydyeOHoro mnpeamera «®Pusuka» B
oOpa3oBaTenbHBIX oOpraHusanusx Poccuiickoit ®Denepainuu, peamu3yONIux
OCHOBHBIE  00I1€00pa30BaTeIbHbIE MPOTPAMMBI, YTBEPXKAEHHON pelieHueM
Komnernun MunucrepcTBa npocsernieHust Poccuiickoit denepanuu (MpoTOKOI OT 3
nekadbps 2019 r. Ne T1IK4BH).



eau nzyyenus: (pusuMKu:

MPUOOPETCHHE WHTEpPEca W CTPEMJICHHS OOYYaromuxcsi K HaydYHOMY
W3YYCHUIO TIPUPOIBI, PA3BUTHC WX HHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUS B (DOPMHUPOBAHHE
MCCJIEI0BATEILCKOTO OTHOMIEHUS K OKPYKAIOITUM SIBIICHUSM;
dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa HW3ydeHUs
OCHOB CTPOCHHMSI MaTepur U (PyHIAMEHTATBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPENCTABICHUH O PONHM (PU3UKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE  TPEACTABICHHWM O  BO3MOXHBIX  cdepax  Oymymiei
npo(eCCHOHATBLHON ACATEIBHOCTH, CBSI3aHHOW C (PU3MKOM, MOJTOTOBKA K
JaNbHEHIIEeMY OOYYCHHIO B ’TOM HAIPABJICHUU.

I[OCTI/I}KCHI/Ie 9THUX ueneﬁ nporpaMmsbl 110 (I)I/ISI/IKC Ha YPOBHC OCHOBHOTO
O6H.ICI‘O 06p2130BaHI/I$I obecrieunBaeTcs peIICHUECM CIICAYIOIUX 3a1aY.

NpHOOpPETeHHEe 3HAHWW O JIMCKPETHOM CTPOSHWUW  BEIECTBa, O
MEXaHMYCCKHUX, TETUIOBBIX, JJICKTPUYCCKHX, MAarHUTHBIX M KBaHTOBBIX
SIBJICHUSX;

IPHOOPETCHUE YMEHUH OIMUCHIBATH U OOBSICHATH (PM3MUCCKHUC SBICHHS C
UCII0JIb30BAHUEM TIOJyYCHHBIX 3HAaHUH;

OCBOGHHE METOJIOB pCIICHUS TMPOCTEHUINX pacu€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux Mojienei, TBOPYECKUX "
NPaKTUKOOPUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUI HaOIIONATh MPUPOIHBIC SBICHUS W BHITIOIHITH OTBITHI,
nabopaTtopHble pabOTBl W  IKCIEPUMEHTANbHBIE HCCIEIOBAHUA C
UCTIOJIh30BaHUEM H3MEPUTEIBHBIX TPHOOPOB;

ocBOCHHUE TPUEMOB pabOThl ¢ MHpOpPMAIMe (U3UIECKOTO COIEpKaHuUs,
BKJTFOYasi HHQOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSAX (DU3UKH, aHATIU3 U
KPUTHYECKOE OICHUBAaHUE HH(OPMAIIWH;

3HAKOMCTBO €O cepamMu mpodecCHoHaATBHOMN EeSITSIBPHOCTH, CBI3aHHBIMHU
¢ (Gu3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTIKEHUAX (PU3UUECKON HAYKH.

Ha um3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HENEN0), B &
KJacce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HEJENIO).

[Ipennaraemsiii B mporpaMMe 1o GU3HKE MEePeUYeHb JT1ab0paTOPHBIX padboT H
OMBITOB HOCUT PEKOMEHIATEIIbHBIM XapaKTep, YUUTENb JeIaeT BHIOOP MPOBEACHUS
7a00paTOpHBIX PadOT M OMNBITOB € YYETOM HHAUBUIYAIBHBIX OCOOEHHOCTEH
0oOy4Jarommxcs, CIHUCKa IKCIEPUMEHTANBHBIX 3aJaHWi, MpeajiaraeMbIX B paMKax
OCHOBHOT'O TOCYJIJApCTBEHHOT'0 K3aMEHa M0 (PU3HKE.



COILEPKAHUE OBYUEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ pojib B NO3HAHUM OKPYKAKOLIET0 MHUPA.

®usuka — Hayka o mnpupone. JSBneHus npuponabl. DPU3UYECKUE SBICHUS:
MEXaHNYECKHUE, TEMIIOBBIE, DJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BeaUUUHbL. 3Mepenue ¢usznueckux BeaMuMH. DuU3NYECKHE
npubopsl. [lorpemnocts n3mepennit. MexxayHapoiHasi cicTeMa €IMHULL.

Kak ¢usuka u Jpyrue  ecTecTBEHHblE HAyKM  M3Y4alOT  MPUPOJY.
EctecTBeHHOHAYUYHBIM MeETOJ TO3HAHUS: HAOMIOJEHHWEe, T[OCTAaHOBKA HAYYHOI'O
BOMNPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT [0 MPOBEpPKE TUIIOTE3, OOBSICHEHHUE
HabmonaemMoro sBieHus. Onucanue GU3NUeCcKUX SBJICHUN ¢ TOMOIIBIO MOJIEeH.

Jemoncmpayuu.

1. MexaHHuYeCKHUE, TEIJIOBBIE, JIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®dusznueckue TPUOOPHI W MPOIEAypa MPSIMBIX HW3MEPEHUN aHAJOTOBBIM H

U(GPOBBIM TPUOOPOM.
Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHue EHbI IeIEeHUs IKaJIbl U3MEPUTETHLHOTO pUdopa.
2. H3MepeHune paccTOsTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO TEa.
4. OmpeneneHue pa3MepoB MaJIbIX TEJL.
5. M3mepeHue TeMnepaTypsl IpU MOMOIIH KUJIKOCTHOTO TEPMOMETPA U JaTUUKa
TEMIIEPATYPBI.

6. lIpoBemenue wucciaenoBaHUS MO MPOBEPKE THUIIOTE3BI: JAJBHOCTH IIOJETA
[IapvKa, MyIIEHHOTO0 TOPU30HTAJIbHO, T€M OOJibllle, YeM OOJblle BBICOTA
IycKa.

Pa3znea 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHUH BelleCTBA.

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, TOKAa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHne dyactull BeniecTBa. CBSI3b  CKOPOCTH  JIBUKEHUS YacTUIl C
TeMrieparypoil. bpoyHoBckoe aBwkeHume, mauddysus. BzaumoneicTBue dacTHIT
BEIIECTBA: MPUTSXKEHNUE U OTTAIIKUBAHHUE.

ArperaTtHble COCTOSIHMsI BEIIECTBA: CTPOCHUE TIa30B, JKUIKOCTEM M TBEPIBIX
(kpucTamnyeckux) Tell. B3auMOCBSI3b MEXAy CBONCTBAMH BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX W WX AaTOMHOMOJIEKYJISPHBIM CcTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.

2. HaGmonenue nuddysumn.



3. HaOmronenue sBieHUM, OOBSICHAIONIUXCS MPUTSIKEHUEM WU OTTaJIKWBaHUEM
YaCTHUI] BELIECTBA.
Jlabopamophule padomot u onvimot.
1. OrleHKa TUaMeTpa aToMa METOJIOM PsAZIOB (C ucroib3oBaHueM Qororpaduii).
2. OnbITHI 11O HAOJIIOJEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.
Paznen 3. /IBukenue u B3anMoieiicTBHeE TeJl.
Mexannyeckoe JBH)KEHHME. PaBHOMEpHOE UM HEPABHOMEPHOE JIBUYKECHUE.
Cxopoctb. CpeaHsisi CKOPOCTh NpPU HEPABHOMEPHOM JBMKEHUU. Pacuér nytu u
BPEMEHHU JIBHIKCHUS.
SBnenne wuHepUMH. 3aKOH HWHEpUUU. B3auMoneilcTBue Tel Kak MpUYUHA
U3MEHEHUSI CKOPOCTH JIBMKEHMS Tell. Macca Kak Mepa MHEpTHOCTH Tena. [oTHoCTh
BemecTBa. CBsI3b INIOTHOCTH C KOJMYECTBOM MOJICKYJI B €IMHUIIE 00bEMa BEIIECTBA.
Cuna kak xapakTepucTHKa B3auMoaencTBus Tes. Cuiia ynpyrocty u 3akoH ['yka.
N3Mepenne cuiibl ¢ MOMONIBIO AMHAMOMETpPA. SIBJICHHME TIATOTEHUS W CUJIa TSKECTH.
Cuna tsxectn Ha aApyrux 1uiaHetax. Bec Ttema. HeBecomocTh. CrokeHue cui,
HaIlpaBJIEHHBIX MO OAHOM mpsMoi. PaBHoxeicTByromas cwi. Cuna tpeHus. TpeHue
CKOJIBKCHUS U TpeHUE MOoKos. TpeHue B MPUPOJIC U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. H3MepeHHe CKOpOCTH MPSAMOJIUHENHOTO JBUKECHHUS.
3. HaGmronenue siBjeHUs: HHEPIIUH.
4. HaOmroneHnne u3aMeHeHHs] CKOPOCTH TP B3aUMOJICHCTBUU Tell.
5. CpaBHEHHME Macc 10 B3aUMOJEHCTBUIO TEI.
6. Clio)eHue CUJl, HalpaBJICHHBIX MO OJHOMN MPAMOIA.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTM PABHOMEPHOIO [BMKEHHUS (IIapvKa B KUJIKOCTH,
MOJIEITH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpeneneHue cpeaHel CKOPOCTH CKONBXEHHs Opycka WM IIapuKa Io
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBHCHUMOCTh pacTsDKeHus (aedopmarnun)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnpITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIBKEHHUS OT Beca
TeJa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3nen 4. JlaBjieHue TBEPABIX TeJl, dKUIKOCTEH U ra30B.

HNasnenue. CrnocoObl YMEHBIIEHUSI W YBEJIMYEHHUsS JaBieHus. J(aBieHue rasa.
3aBUCHMOCTh JIaBJIICHUSI Ta3a OT oO0béma, TemmnepaTypbl. llepegaua naBneHus
TBEPABIMM TEJIAMHU, JKUIAKOCTAMUA M TazamMu. 3akoH Ilackans. IIneBMaTmueckue



MalluHbl. 3aBHUCHUMOCTb JaBJIEHHUA KUAKOCTH OT TaHyOuHbl. [‘mapoctaTuueckuit
napanokc. Coobmiaromuecs cocyasl. [ napaBiuyeckue MEXaHU3Mbl.

Atmochepa 3emnu u arMmocepHoe gaBieHue. [IpudyuHbI CyliecTBOBaHUS
BO3AyIIHOM o60onoukn 3emun. OmnbiT Toppuuemu. M3mepenue armocdepHOro
JaBieHUsl. 3aBUCHUMOCTb aTMOC(EPHOro AaBJICHHSI OT BBICOTHI HAJ YPOBHEM MOpS.
[Tpubops! 1151 M13MepeHus: aTMOc(HEepHOro AABJICHHUS.

JlelicTBHE JXMAKOCTH M Ta3a Ha IIOIPYKEHHOE B HUX Teno. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.

S T o

~

3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaua naBneHHs KUIKOCTHIO U Fa30M.

CooOmatoiuecs cocybl.

I'mppasinueckuii npecc.

[IposiBnenue neicTBus aTMOC(PEPHOTO TaBICHUS.

3aBUCUMOCTD BBITATKUBAIONICH CUIIBI OT 00BbEMA MOTPYKEHHOM YacTu Tena u
IJIOTHOCTH YKUJIKOCTH.

PaBeHCTBO BBITAIIKMBAIOLIEHN CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue 1uiaBaHus TeJl: IJIABAaHWE WK IOTPYKEHUE TEJl B 3aBUCUMOCTHU OT
COOTHOIIEHUS TUIOTHOCTEN TEJIA U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1.

HccnenoBanne 3aBUCUMOCTH Beca Teja B BOJIE OT 00BbEMA MOTPYKEHHOU B
YKUJIKOCTh YacTH Tela.

OrnpenenieHue BBITAIIKMBAIONICH CUJIBI, JEUCTBYIOIIECH Ha TEJO, MOTPYKEHHOE
B JKUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIECH CHJIbI, JEUCTBYIOIICH HA TEJIO B
YKUJIKOCTH, OT MacChI Tea.

OnbIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOIIEH  CHJIBI,
JEHUCTBYIOIIEH HAa TEJIO B KUIAKOCTH, OT 00BEMA MOTPYKEHHON B JKUIKOCTH
YaCcTH TeJIa U OT INIOTHOCTH KUJIKOCTH.

KonctpynpoBanue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKUA U ONPEACITCHUE
€€ TPYy30M0AbEMHOCTH.

Paznen 5. PaGora u MOIIHOCTb. DHEpPrusi.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecusi ppiuara. [IprmMeHeHne mpaBuiia paBHOBECHUSI pbluara K OJIOKY. «30J0TO€
npaBuiio» mexaHuku. KIIJ mpocteix mexanusmoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHHUKE.



Mexannueckass sHeprus. KuHeTmyeckas W NOTEHUHWANIbHAsT  DHEPTHUSL.
IIpeBpameHne OAHOrO BUAA MEXAHWYECKOM SHEPTMU B JIPYrod. 3aKOH COXPaHEHHUS
SHEPrUU B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padomot u onvimot.

1. OmpeneneHue pabOThl CUIbI TPEHHUS TPU PABHOMEPHOM JABHIXKEHUM TeJa IO

TOPU30HTAJILHOM ITOBEPXHOCTH.
2. HccnenoBanue ycnoBHil paBHOBECHUS pbluara.
N3mepenue KII/I HakJIIOHHOM MJIOCKOCTH.
4. M3ydeHune 3aKOHA COXPAaHECHHSI MEXAHUYECKON SHEPIHUMU.
8 KIIACC

Pa3znen 6. TeruioBbie siBJIeHUS.

OCHOBHBIE  TOJIOXKEHHUS  MOJICKYJISIPHO-KUHETUYECKOM  TEOpPUU  CTPOCHUS
BelecTBa. Macca W pasMepbl aTOMOB M MoJieKyd. OTMBIThL, MOATBEPKIAIOLINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mopgenun TBEPAOrO, OKUJIKOTO ¢ Tra3000pa3HOTO COCTOSHUM  BeIEeCTBA.
Kpucrannuueckue u amopdusie Tenma. OOBICHEHUE CBOMCTB Ta30B, JKHJIKOCTEH H
TBEPABIX TEJI HA OCHOBE TMOJOXEHUM MOJICKYJSIPHO-KMHETUUYECKOU TEOpHHU.
CmauuBaHue U KamWUISIPHBIE siBJICHUA. TemIoBoe pacuIupeHue U CKaTHe.

Temnepatypa. CBA3b TEMIIEPATYPbl CO CKOPOCTHIO TEIJIOBOTO JBM)KEHHUS YACTHUII.
Brytpennsis sneprus. CriocoObl M3MEHEHUs BHYTPEHHEH SHEPruu: TeIulonepeaada u
coBepiieHue paboThl. Buapl Temonepegayd: TEIIOMPOBOIHOCTh, KOHBEKIIHS,
U3JIy4YCHHUE.

KomngectBOo TemnoTel. YaenpHas TEIUIOEMKOCTh BeEIIECTBA. 1e€II000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIIOBOro OanaHca. IlmaBneHue m oTBepicBaHHE
KPUCTAJUTMYCCKUX BEIIECTB. Y enbHas TerioTa IaBieHus. [lapoobpa3oBanue u
koHneHcarus. HWcmapenme. Kumenwe. VYnaenpHas TemioTra MmapooOpa3oBaHUS.
3aBUCHMOCTH TEMIIEPATyPhl KHIICHUS OT aTMOC(EPHOTO JTaBICHUS.

BnaxHocTbs Bo3myxa.

DHeprus TOIIuMBa. Y elbHas TEIJIOTa CrOpaHHUs.

[Mpuamuner  paboter TeruioBbix aABuratenei KIIJ[ TtemmoBoro mBurartess.
TermnoBble IBUTATENIN U 3aIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPAICHUS SHEPTUH B TEIIOBBIX MPOIIECCaX.

Jemoncmpayuu.

1. HaOmromenne 6poyHOBCKOTO JIBUIKCHHS.

2. Habmonenune quddysun.

3. HaOGmronenue siBeHU CMaurMBaHMS U KaITMJUISPHBIX SBICHUM.

4. HaOmromeHue TEmaoBOro paciIupeHust Tel.



5. M3MeHeHue naBiieHUs rasa MpU HU3MEHEHUU O0BbEMA M HArpeBaHUU WIIH
OXJIaXKJIECHUU.

6. lIpaBuiia uamMepeHust TEMIEPATYPHI.

7. Bunasl Temuonepenayu.

8. OxyaXkJieHHe Mpu COBEPLIEHUU PAOOTHI.

9. HarpeBanue npu coBepiieHuU pabOThl BHEIITHUMU CHJIAMH.

10. CpaBHEHHE TEIIOEMKOCTEN Pa3JINYHBIX BELIECTB.

11. HabGnronenue kumneHusl.

12. HaGmroieHre moCTOSTHCTBA TeMIEpaTyphl IPH TUIABICHUH.

13. Mojies1 TEIUIOBBIX ABUTATEIIEH.

Jlabopamopnuie padbomut u onvimot.

1. OmnbITHI IO OOHAPYKEHUIO IEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTIKCHHUS.

2. OnbIThI IO BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.

3. OnpITel MO HAOIOJCHUIO TEIJIOBOTO PACIIMPEHUS] Ta30B, KUIKOCTEH W

TBEPABIX TEI.
4. OmnpenesneHue AaBICHUS BO3AyXa B OAJIJIOHE IITIPUIIA.
OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJIECHUS BO3JyXa OT €ro o0béma
Y HarpeBaHUs WIN OXJIAXKICHUSI.

6. [IpoBepka rumoTe3bl TUHEHHON 3aBUCUMOCTH JIJIMHBI CTOJOMKA >KHIKOCTU B
TEPMOMETPUYECKOI TPYOKE OT TeMIiepaTyphl.

7. HaGmtogenue w3MeHeHMs BHYTpPEHHEW »HHeEprum Tejga B pe3ysbTare
TEIUIoNepeaaun U paboThl BHEIIHUX CHUII.

8. HccnenoBanue sBI€HHS TeIJIOOOMEHAa TIPU CMEIIMBAHUU XOJOJIHOM W

ropsiueu BOJIBL.

9. OmpeneneHne KOJIUYECTBA TEIJIOTHI, MOJYYEHHOTO BOJIOM IIPH TETNIOOOMEHE C

HarpeThbIM METAJUIMYECKUM LHJIMHIPOM.

10. OnpeneneHue yAaenbHON TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca ucrnapeHus.

12. OnpenieIeHne OTHOCUTEIBHOM BIIAXKHOCTU BO3AYyXa.

13. OnpeneneHue yAenabHOM TEIUIOTHI IJIaBJIEHUS JIbJIA.

Pa3zpnen 7. JinekTpuyeckne U MATHUTHbBIE SIBJICHHS.

Onektpuzauust Teda. [[Ba poja 3IEeKTpUYECKUX 3apsaoB. BzaumoneiicTBue
3apspKeHHBIX Tesl. 3akoH KyrnoHa (3aBUCMMOCTBH CHIIBI B3aUMOJCHCTBUS 3apsiKEHHBIX
TE€J OT BEJIMYUHBI 3aPSII0B U PACCTOSHUS MEK/y T€JIaMH ).

Onektpuueckoe mnoisie. Hanpsok€HHOCTh 3nekTpudeckoro mnonis. [lpuHuun
CYNEepHO3ULUHU dIEKTPUUECKUX MOoJIel (Ha KAYECTBEHHOM YPOBHE).

Hocutenu »nekTpudeckux 3apsaioB. DJIEMEHTapHbIM 3IEKTPUYECKUN 3apsl.
Crpoenne atoma. [IpoBOOHUKN M AUANEKTPUKHA. 3AKOH COXPAHECHUS JIEKTPUUECKOTO
3apsja.



DJIEKTPUYECKU TOK. YCIIOBUSL CYIIECTBOBAaHMS  DIIEKTPUYECKOIO  TOKa.
Nctounukn mOCTOSTHHOTO ToKa. JIeHCTBHUSI AJIEKTPUUYECKOTO TOKa (TEIJIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIIEKTPUUYECKUM TOK B KUJKOCTAX U razax.

Onektpuueckas nenb. Cuina Toka. DIEKTpUYecKoe HanpskeHUe. CONpOTUBIICHHE
MPOBOJHUKA. YJIEIbHOE CONPOTUBIICHUE BellecTBa. 3akoH Oma [Jid ydacTKa LIEMu.
[TocnenoBaTenbHOE U MapalIeIbHOE COEAUHEHNE MPOBOIHUKOB.

Pabota wu MomHOCTh 3JekTpuueckoro Toka. 3akoH JDxoyms—Jlenua.
DneKTpuvecKue Ienu U MOTPeOUTENnu 3JIeKTpUuYecKord sHepruum B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE MarHUTHI. B3anMoaeicTBUE MOCTOSIHHBIX MarHuTOB. MarHuTHOE
nosie. MarauTHoe 1nosie 3eMJIM M €ro 3Ha4eHue JJis Ku3HU Ha 3emuie. OnbeIT Dpcrena.
MarauTHoe 1moJie JIEKTPUUYECKOro Toka. [IpuMeHeHue 3JIEeKTPOMArHuTOB B TEXHUKE.
JlelicTBME€ MAarHUTHOTO TOJIsl HA MPOBOJHUK C TOKOM. DJIEKTPOABUTATENIb TOCTOSHHOTO
Toka. Mcnonb30BaHUE DBIEKTPOABUTATENIE B TEXHUYECKUX YCTPOWCTBAX M Ha
TPaHCIOPTE.

OnbiTel @apajess. SBieHUE 3IEKTpOMarHUTHOW UHAYKUMH. [IpaBuno Jlenua.
Onektporenepatop. CrocoObl MOTYyUESHUs IEKTPUUECKON SHEPTUU. DJICKTPOCTAHITUN
Ha BO30OHOBJISIEMBIX UCTOYHUKAX SHEPTHUH.

Jemoncmpayuu.

DneKkTpu3anus Tell.
JIBa poja 3JIEKTPUUECKUX 3apsAJI0B U B3aUMOJIECTBUE 3aPSKEHHBIX TEJL.
YCTpOMCTBO U IEMCTBUE AJIEKTPOCKOIIA.
DneKkTpocTaTuyecKasl NHIYKIIHS.
3aKOH COXpaHEHUS ANEKTPUUYECKHUX 3apsia0B.
[IpoBOAHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUECKOTO IMOJIA.
HcToyHrMKH TOCTOSHHOTO TOKA.
JIeCTBUS 3IIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30BB11 pa3psn.
. I3MepeHune Cuitbl TOKa aMIepMeETPOM.
. I3MepeHune 3eKTpUYECKOTO HAIPSKEHHS BOJIbTMETPOM.
. PeocTtaTt 1 MmarazuH COnpOTUBIICHUMN.
. B3aumopencTBre NOCTOSIHHBIX MATHUTOB.
. MonenrpoBaHre HEBO3MOXKHOCTH Pa3EICHHS MTOI0COB MATHUTA.
. MozennpoBaHre MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.
. OnwIT Dpcrena.
. MarauTHO€E noJie ToKa. DJIEKTPOMAarHuT.
. JlelicTBHE MarHUTHOTO MOJIS1 HA TPOBOAHUK C TOKOM.
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21
22
23

24.

25

OIEKTPOABUraTeNb IIOCTOSSHHOTO TOKA.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

Omnerter ®apanest.

3aBUCHMOCTbh  HAIIPaBJICHWS HMHAYKIIMOHHOTO TOKAa OT YCIOBUH €ro
BO3HUKHOBEHMUS.

DIEeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

S

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnpiTel 1O  HAOMIONEHUIO DJEKTpU3ALMU TeJl HUHIAYKUMEeH U T1pu

CONPUKOCHOBEHUHU.
HccnenoBanure fAeMCTBUS  DJIEKTPUUECKOTO TIOJs HAa TMPOBOJAHHMKU U
TUDJIEKTPUKH.

COopka u npoBepka padbOThI AJIEKTPUUECKOH MK MOCTOSTHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.
N3Mmepenne u peryimpoBaHue HAMPSKEHUS.
HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4YEpPE3 PpPE3UCTOp, OT
COINPOTHUBIICHUSI PE3UCTOPA U HAIIPSIKEHUSI HA PE3UCTOPE.
OnbITHI, AEMOHCTPUPYIONIUE 3aBUCHUMOCTD AJIEKTPUUECKOTO COMPOTUBIICHUS
MPOBOJHUKA OT €ro JJIMHBI, TUIONIAAN MTONEPEYHOr0 CEYEHHUs U MaTepuania.
[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUH TMPU  MOCIEAOBATEIBHOM
COEMHEHNH JIBYX PE3UCTOPOB.
[IpoBepka mnpaBwia [ CHJIbl TOKAa MpPU MAPAJUIEIbHOM COEIUHEHUU
PE3UCTOPOB.
Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYILIETO YepPe3 PE3UCTOP.
Ornpenenenne MOUTHOCTH 3JIEKTPUUYECKOIO TOKA, BBIAEIISIEMOI HA PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa, WAYILIETO 4YEpe3 JaMIIOUKy, OT
HanpsHKEHUS Ha HEW.
Onpenenenue KII/ narpeBatens.
HccnenoBanre MarHUTHOTO B3aUMOAEHCTBHUS TOCTOSIHHBIX MATHUTOB.
N3yyenne MarHuTHOTO TOJIS MOCTOSIHHBIX MAarHUTOB MPU UX OOBbEIUHEHUU U
pa3aeIeHUH.
HccnenoBanne AeUCTBUS SJIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI B3aUMOJCHCTBHS KaTYIIKU C
TOKOM Y MAarHUTa OT CUJIbI TOKA U HAIMIPABJICHMS TOKA B KaTYIIIKE.
N3ydenne 1eicTBrsi MAarHUTHOTO MOJIS HA MTPOBOJHUK C TOKOM.
KonctpyupoBanue u uzyueHue padoThl AJIEKTPOABUTATENS.
N3smepenne KII/] anekTpoaBUraTebHOM yCTAHOBKH.
OneIThl MO  HCCIEIOBAHUIO  SABJICHUS  AJIEKTPOMArHUTHOW  WMHIYKIHU:
WCCJIEIOBAHUE U3MEHCHUI 3HAYEHUS M HAIIPABJICHUSI MHIYKIIMOHHOTO TOKA.

9 KUIACC



Paznen 8. Mexanuueckue siBJ1eHHUS.

Mexannueckoe  nBwkeHue. MarepuanpHag Touka. (Cucrema  OTCYéTa.
OTHOCUTENBPHOCTh MEXAaHMYECKOTO JBHMXKEHUSA. PaBHOMEpHOE NIPSAMOIMHENHOE
nBrkeHne. HepaBHOMepHOe mNpsMOIMHENWHOE nBMXKeHWe. CpenHsss W MIHOBEHHAas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenune. PaBHOyckopeHHOe mpsMoiuHeiiHoe — aBuxkeHue. CBoOOgHOE
nagenue. OnsITel ['anumes.

PaBHOMepHOE [BHXXKEHHME MO OKpyXHOCTU. Ilepuong u wactora oOpamieHus.
JIuneliHas u yrioBasi CKOpocTU. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

ITepBeiit 3axkoH Hprorona. Bropoi 3akon Herorona. Tperuin 3akoH HeroToHa.
[IpuHOKN CyNEpIIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHJIa TPEHUS CKOJbXKEHUS, CUia
TPEHUS MOKOS, IPYyTUe BUABI TPEHUS.

Cuna TsDKECTM W 3aKOH BCEMHPHOTO TSTOTEHHUA. YCKOpPEHHE CBOOOJHOIO
nafgeHusd. JIpwxkenune muaner Bokpyr Connpa. IlepBas kocMmuueckass CKOPOCTb.
HesecomocTts u neperpys3ku.

PaBHoBecue marepuanbHOM TOUKH. AOcomOoTHO TBEpPAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MOMeHT cuibl. LIeHTp TskecTH.

Nmnynec tena. M3Mmenenue wumnynbca. MMmynbc cuiibl. 3aKOH COXpaHEHUS
uMITyJibca. PeakTuBHOE IBHKEHUE.

Mexanndeckasi paboTta U MOIIHOCTh. PaboTa CHUJT TSKECTH, YNPYTrOCTH, TPEHHUS.
Csa3zp nsHeprun W pabotel. [loTeHIManbHas SHEpPrus Tena, MOAHATOTO HaJ
IIOBEPXHOCTHIO 3eMJIM. [loTeHumanbHas 3HEprus cxarou npykuHel. KuHeTtnueckas
sHeprus. Teopema O KHUHETUYECKOM HHEPruu. 3aKOH COXPAHEHUS MEXaHWYECKOM
SHEPIUHU.

Jemoncmpauuu.

1. HaGmronenne MeXaHUYECKOTO MBIM)KCHHS Tella OTHOCHTENIBHO Pa3HBIX Tell

OTCYETA.

2. CpaBHeHHME NyTE€d M TPACKTOPUM ABMKEHUS OJHOTO M TOTrO XKe Tena
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3mepenue CKOpoCTH U YCKOPEHHUSI IPSIMOJIMHENHOTO JBHKEHMUS.
HccenenoBanne Npu3HakoB PAaBHOYCKOPEHHOIO IBUKCHUS.

Habmronenue nBr>keHus Tena Mo OKPYKHOCTH.

Habmionenne MexaHHMUECKHX SIBICHUN, MPOUCXONALIUX B CHUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBM)KEHUH OTHOCUTEIBHO
KaOuHeTa (QU3HKH.

3aBUCUMOCTb YCKOPEHUS TEJIa OT MAcChl TeJa U AEHCTBYIOIIENH HA HETO CHJIBL.
HaGntonenne paBeHcTBa CUIT IPU B3aUMOJICHCTBUU TEN.

N3meHeHnne Beca Tena npu yCKOPEHHOM JBHKECHHM.
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10.
11.
12.
13.
14.
15.
16.

IIepenaya umiynbca Ipu B3aUMOJECHCTBUU TEIL.

[IpeoGpa3zoBaHusl SHEPTUU NIPU B3AUMOJIEHCTBUHU TEN.

CoxpaHeHne UMITyJIbCa PU HEYIIPYTOM B3aUMOJICHCTBUN.

CoxpaHeHHe UMITyJIbCa IIPU a0COIIOTHO YIPYTrOM B3aUMOJEHCTBUU.
HaGmionenre peakTUBHOTO IBH>KEHHUS.

CoxpaHeHre MEXaHUYECKOM 3HEpruu Npy CBOOOITHOM NaJACHHUH.

CoxpaHeHrne MEXaHWYECKOW DHEpPruM NpU IBWKECHHM Tea MOJ ACHCTBHEM
IIPY’KUHBI.

Jlabopamopnuie padbomot u onvimot.

1.

10.

11.

KonctpyupoBanue TpakTta g pa3roHa W JAJbHEHIIET0 PaBHOMEPHOTO
JBHO>KEHUS IIAPUKA WM TEIEKKH.

Omnpenenenue cpeHel CKOPOCTU CKOJBKEHHS OpyCKa WM IBUKEHUS IIapuKa
110 HAKJIOHHOM INIOCKOCTH.

OmnpeneneHue YCKOpEHHUsI Tella TPU PABHOYCKOPEHHOM JBHXKEHUU TI0
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYTHU OT BPEMEHH MPHU PABHOYCKOPEHHOM
NBIDKCHUH 0€3 HayaJIbHOW CKOPOCTH.

[TpoBepka rUMOTE3bI: €CITU MPU PABHOYCKOPEHHOM JIBUKEHUHU 0€3 Ha4YaJIbHOM
CKOPOCTU IMYTH OTHOCSTCA KakK psiJi HEYETHBIX YUCEJ, TO COOTBETCTBYIOIINE
MPOMEKYTKH BPEMEHU OJIUHAKOBBI.

UccnenoBanne 3aBUCMMOCTH CWJIBI TPEHHUS CKOJBXKEHHUS OT  CHJIbI
HOPMAaJIbHOT'O JaBJICHUSI.

Omnpenenenue kodphuMeHTa TPEHUS CKOJTbXKEHUS.

Ornpenenenue )KECTKOCTU MPY>KUHBI.

Omnpenenenue pabOTHl CUJIBI TPEHUS NMPU PAaBHOMEPHOM JIBHIKECHUHU Teja I10
TOPU30HTAIIBHOW MOBEPXHOCTH.

Omnpenenenue pabOTBl  CHUJIBI  YIPYTOCTH MPU  TMOABEME Tpy3a C
VICIIOJIb30BAHUEM HEMOABHMKHOTO U IOJIBMIKHOTO OJIOKOB.

N3yueHue 3akoHa COXpAHEHUS SHEPTUU.

Pa3znen 9. Mexanu4veckue KoJe0aHUS U BOJIHBI.

Konebarensnoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUM: MEpUO,
4acToTa, aMIUIATyJda. MaremaTudecKuii W NpPYKMHHBIM MaATHUKHU. [IpeBpamieHue
SHEPIUM MpH KOJIeOATEIHbHOM JIBUKEHUU.

3aryxaromnue konebanus. Berayxknennsie konebanus. Pesonanc. Mexanndeckue
BOJIHBI. CBOMCTBa MeXaHMYECKUX BOJIH. [IpomonbHbIe U mornepeyHbie BOJHBI. J{nrHa
BOJIHBI U CKOPOCTh €€ pacmpocTpaHeHHs. MexaHW4yecKue BOJIHBI B TBEPAOM TEIE,
CEHCMUYECKUE BOJIHBL.

3Byk. I'poMkocTh 3Byka u BbicoTa ToHa. OtpaxenHue 3Byka. MHpasByk u

YIBTPa3BYK.



Jemoncmpayuu.

1. HaOmronenune xoneOaHuii Ten moa JEHCTBHEM CHJIBI TSIXKECTH W CHIIBI
YIPYTOCTH.

HaGmonenue konebanuii rpy3a Ha HUTH U Ha TPYKHUHE.

HaGmroneHre BoIHYKICHHBIX KOJIEOAHUM U pe30HaHCa.

PacnpocTpanenue npooJibHBIX U MONEPEYHBIX BOJH (Ha MOJCIIH).
HaGmroneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnuie padbomot u onvimot.

1. OmpeneneHue 4acTOThl M MEpHo/ia KojieOaHU MaTeMaTUUeCKOTO MasTHUKA.

2. OmnpenenieHre 4acTOTHI U IEpHO/1a KOJIeOaHUH TPY>KMHHOTO MasTHHUKA.

3. HccnenoBaHue 3aBUCMMOCTU Tepuoja KOJIeOAHUN MOJBEIICHHOTO K HUTH
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rpy3a OT JJIUHBI HUTH.
4. WccnenoBaHue 3aBUCHMMOCTH TEpHOJia KoJieOaHUI NMPYKUHHOT'O MasTHUKA OT
MacChl Tpy3a.
5. IlpoBepka HE3aBUCUMOCTH IepuUoOJa KoJeOaHUW Tpy3a, MOABEHIEHHOTO K
HUTH, OT Macchl Tpy3a.
6. ONBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh NEPHOJIa KOJICOAHHUI TPYKUHHOTO
MasiTHUKA OT MacChl I'py3a U KECTKOCTHU MPYKUHBI.

7. V3MepeHne yCcKOpeHUs: CBOOOIHOTO TaIeHHUS.

Paznen 10. DyieKTpOMarHuTHoOE 10JIe U 3JIeKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMArHUTHOE ToJie. DIEeKTPOMarHUTHBIC BOJIHBI. CgolicTBa
AJEKTpOMarHuTHHIX BOJH. Illkama »iaexkTpoMarHUTHBIX BOJIH. Vcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.

DJIeKTpOMaruuTHas npupojia cBera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Jemoncmpauuu.

1. CBoMCTBa 2JIECKTPOMAarHUTHBIX BOJIH.

2. BoisiHOBBIE CBOWCTBA CBETA.

Jlabopamophuie pabomot u onvimot.

1. M3yyeHue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH C TOMOINBIO MOOWJIBHOTO

TenedoHa.

Pa3nen 11. CBeToBbBIE IBJICHUS.

JlyueBass mogens cBera. Mctounuku cBera. [IpsamMonnHENHOE pacnpOoCTpaHECHUE
ceera. 3atMenust ConHua u Jlynel. Otpaxkenue cBera. Ilnockoe 3epkano. 3akoH
OTpa)KE€HHUsI CBETA.

[Ipenomnienne cBeta. 3akoH mpesnomiieHUs cBeta. [lomHOe BHYTpeHHee
oTpakeHue cBeTa. Mcrnonab30BaHKE MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX
CBETOBO/IAX.



JIunza. Xox aydeil B muH3ze. OnTudeckas cucreMa ¢oroamnmnapara, MUKpOCKoNa U
Teneckona. ['na3 kak ontuyeckas cucteMa. bim3opykocTs U JanbHO30PKOCTb.

Paznoxxenne Oemoro cBera B chnekrp. Omnbitel  HetoTona. Croxxenue
CIIEKTPaJIbHBIX IBETOB. J(ucnepcus ceera.

Jemoncmpayuu.
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[IpsAMonHEHHOE pacpoCTpaHEHUE CBETA.

OTtpaxkeHue cBera.

[TonyueHnne n300pa>keHN# B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cpera.

OnTuueckuii CBETOBO/I.

Xop mydelt B coOuparoiiei JuH3e.

XoJ JIydeu B pacCEeHUBarOIIECH JTUH3E.

[TonyueHnue n300pa>keHH C TOMOIIBIO JTMH3.

[Tpunuun neicTBus goTtoarnmapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Mopenb riasa.

11. PaznoxxeHue 6eoro cBeTa B CIIEKTP.

12. [Tonydenue 6ey0ro cBETA MIPH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie padbomot u onvimot.

1.

HccrenoBanre 3aBUCHMOCTH yTila OTPaKEHUS CBETOBOTO JIyda OT yrja
Na/ICHUS.

W3ydeHne XxapakTepUCTUK H300paKEHUS TIPeIMETa B INIOCKOM 3epKaJie.
HccrenoBanre 3aBUCUMOCTH yrila TPEJIOMIICHHUS CBETOBOTO Jyda OT yrija
NaJICHUs HA TPAHUIIE «BO3TYX—CTEKIION.

[Tomyuenne n300pa’keHHH C TOMOIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenne (GOKYCHOTO PACCTOSHHUS M ONTHYECKON CHIIBI COOMparoIei
JIMH3HL.

OTBITHI ITO Pa3TIOKEHUIO OCIIOTO CBETA B CIIEKTP.

OneITHl 1O BOCTPUATHUIO IIBETa MPEIMETOB NpPHU WX HAONIOJACHHUH dYepe3
I[BETOBBIC (PMIIHTPHI.

Pa3nen 12. KBanToBbI€ IBJICHHUS.

Onwitel Pesepdopna u mnanetapnas Moaenb atoma. Mogens atoma bopa.
Hcnyckanue u nornoiieHne ceeta atomoM. KBaHThI. JIMHEHYaThie CIIEKTPHI.

PannoaktuBHOCTh. Anb(a, OeTa- u ramma-u3nydenus. CTpoeHue aTOMHOTO s1pa.
Hyxnonnass mopzens aromHoro sapa. M3ortombel. PaguoakThBHBIE TpeBpalleHUS.
[Tepuon nomypacnajga aTOMHBIX SIAEP.

SAnepHble peakiuu. 3aKOHBI COXPaHEHMS 3apsSJOBOTO M MAacCOBOIO YHCEI.
DHeprus CBsA3M aTOMHBIX siaep. CBs3b MAacChl U DHEPrUU. Peakiium cuHTE3a U JACICHUS
anep. Ucrounuku sHeprun ConHUa U 3BE3T.



SnepHas oHepretuka. JleWCTBUA pagMOAKTUBHBIX W3JIYYCHHUU HAa JKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Iy4EHUs U MOTJIOIEHHUS.

2. CrekTpsl pa3InyHbIX I'a30B.

3. Cnekrtp Bomopoza.

4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOUIUX U3ITYUEHUH.

6. Peructpanus uznyyeHus NpUpOAHBIX MUHEPAJIOB U MMPOAYKTOB.

Jlabopamopnuie padbomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3TyUYEHUSI.

2. HccrnenoBaHue TPEKOB: U3MEPEHUE DHEPIUM YACTHUIIBI IO TOPMO3HOMY IYTH

(mo ororpadusim).

3. M3mepenue paguoakTUBHOTO (PoHa.

IHoBTOpPHUTEIBLHO-0000 1AM MOXYJIb.

[ToBTOpUTETHEHO-0000IIAIOIINNA MOYJIb TPEIHA3HAUYECH Ui CUCTEMATU3allUU U
0000111eHHs TPEIMETHOTO COJIEPKAHMS U OTbITa NEATEILHOCTH, TPUOOPETEHHOTO TPU
U3yYeHHH BCEro Kypca (U3MKH, a Takke Jis TMOATOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY J3K3aMeHy M0 ¢u3HuKe s OOydYaroIuXCs, BBIOPABIIUX 3TOT
y4eOHBIN MpeaMeT.

[Ipn u3yyeHUrM AAHHOTO MOAYJS PEATU3YIOTCSI U CHCTEMATU3UPYIOTCS BHJIBI
JEeSTENHbHOCTH, Ha OCHOBE KOTOPBIX OOECHeYMBAETCA AOCTHIKEHUE NPEIMETHBIX U
METAlpEeIMETHBIX  IUIAHUPYEMBIX  PE3yJIbTaTOB oOy4eHus, dbopmupyeTcs
€CTECTBEHHOHAy4YHasl TPAMOTHOCTh: OCBOEHUE HAyYHBIX METOJIOB HCCIIEIOBAHUS
SABJIICHUNM TPUPOJBI M TEXHUKH, OBJAJCHHUE YMEHUAMH OOBICHATH (usmdeckue
SABJICHUS, IPUMEHSIS TIOJyYECHHbIC 3HAHMS, PEIIaTh 33/1a4l, B TOM YHCJIE KaYECTBEHHbBIE
U DKCIIEPUMEHTAbHBIE.

[IpyHIMNMANBHO ACATEIBHOCTHBIM XapakTep JAHHOIO paszela pean3yeTcs 3a
CY€T TOr0, YTO OOYYAOIIMECS BBINOIHAIOT 3a1aHKs, B KOTOPBIX UM IIPEIIaracTcs:

Ha OCHOBE IMOJIyUYEHHBIX 3HAaHUN PACIO3HABATh U HAYYHO OOBICHATH (PU3NYECKUE
SIBJIEHUSI B OKPY KAIOLIEH NPUPOJIE U TOBCETHEBHOM )KU3HMU;

UCMOJIb30BaTh HAY4YHbIE METOJAbl HCCIIEOBaHMUS (PU3UUYECKUX SIBJICHHUM, B TOM
YUCJIE I MPOBEPKU THIIOTE3 U MOJYYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSICHATH HAay4YHbIE OCHOBBI HauOojiee BaXHBIX JOCTHKEHHUH COBPEMEHHBIX
TEXHOJIOTUM, HAIPUMEp, MPAKTUYECKOTO0 MCIOJIB30BAHMS PA3JIMYHBIX HCTOYHHUKOB
DHEPIMM Ha OCHOBE 3aKOHA NPEBPALICHUS M COXPAHEHUS BCEX H3BECTHBIX BHJIOB
DHEPIUH.



IJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

N3yuyenue pu3uku Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3zoBaHUs HAINpPaBICHO Ha

JOCTH)KEHUE JIMYHOCTHBIX, METAMpPEAMETHBIX M MPEIMETHBIX 00pa3oBaTEIbHBIX
pE3yJIbTATOB.

B pesynbTaTe uzyuenus pu3MKu Ha YpPOBHE OCHOBHOTO OOIIETO O0Opa3oBaHUS Y

oOyyaroierocst 0ynyT chopMUpOBaHbI CIAEAYIONINE TUYHOCTHBIC PE3yJIbTaThl B YACTHU:

1) naTpMOTHYECKOr0 BOCIIUTAHUSA:

- IIPOSIBJICHUE HMHTEpPEca K UCTOPUUM U COBPEMEHHOMY COCTOSHUIO POCCUNCKOU
(du3nuecKon HayKu;

- LIGHHOCTHOE OTHOILIEHUE K IOCTHXKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa:kKIaHCKOro U 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

- TOTOBHOCTh K aKTMBHOMY Y4YacTHIO B OOCYKJE€HUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MpOOJEM, CBSI3aHHBIX C NPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHHUI
buzuky;

- OCO3HAaHUE BAXXHOCTH MOPAJBHO-ITUYECKUX MPUHIIUIOB B JIESITEIBHOCTH
Y4EHOTI0;

3) 3¢TeTHYECKOr0 BOCIMTAHUS

- BOCHpPHATHE 3CTETUYECKUX KayecTB (U3MUECKOW HAyKU: €€ TapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

- OCO3HAHUE IIEHHOCTH (PU3NYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MUpa, OCHOBBI Pa3BUTHS TEXHOJOTHI, BaXKHENIIEH COCTABIIAIOIIEN KYIbTYPbI;

- pa3BUTHE HAy4yHOU JIOOO3HATENBHOCTH, HWHTEpPEca K HCCIEAOBATEIbCKOM
NEeATEIbHOCTH;

5) popmupoBaHusi KyJbTYPbI 3/I0POBbSI M IMOLMOHAIBHOT0 0JIATONOIYYHSI:

- OCO3HaHHWE IIEHHOCTH Oe3omacHOro o0Opaza »JKM3HH B  COBPEMEHHOM
TEXHOJOTHYECKOM MHpE, BaXHOCTU TIPaBWJI OE30MacCHOTO TMOBEJCHUS Ha
TPAaHCIIOPTE, HA JOpOrax, C OJJIEKTPUUYECKHMM U TEIUIOBBIM OOOpYJIOBaHUEM B
JOMalIHUX YCIOBUAX;

- c¢OpMUPOBAHHOCTh HaBbIKa peQIeKCHH, MPU3HAHUE CBOETO IpaBa Ha OLUIMOKY M
TAKOI'0 X€E IpaBa y Jpyroro 4eloBeKa,;

6) Tpy10BOr0 BOCIIMTAHMS:

- AKTMBHOE YYacTH€ B PEIICHUU NPAaKTHUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeIbHOM OpPTaHMU3aIlui, TOPOJa, Kpasi) TEXHOJOTHUYECKOW W COIMATBHOM
HAIpPaBJICHHOCTH, TPEOYIOUINX B TOM YHUCIIE U (PU3NMUECKUX 3HAHMIA;

- HHTEpeC K MPAKTUUECKOMY U3yUEHHIO Mpodeccuil, CBSI3aHHBIX ¢ (HU3UKOI;

7) 3K0JIOrn4eCKOro BOCIIMTAHMS

- OpUEHTALIUS Ha TPUMEHEeHHE (PU3NYECKUX 3HAHUM JIJIsl peIleHUs 3a/1a4 B 001acTH
OKpYXarolen cpefpl, [UIAHUPOBAHUS IIOCTYNIKOB M OLEHKHM HX BO3MOKHBIX
MOCJIEICTBUI JIJIs1 OKPY’KAIOIIEN CPEbI;



- OCO3HaHWE TrJI00aJbHOTO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed Hux

pelIeHHUS;

e 8) amanTauMm K M3MEHAIOIMUMCH YCJIOBHAM COLMAJIBHON M NPHPOIHOH
cpeabl:

e - MOTPEOHOCTH BO B3aMMOJEUCTBUM MPU BBIMOIHEHUH UCCIEIOBAHUNA U MPOEKTOB
(u3nuecKkoi HapaBIEHHOCTHU, OTKPBITOCTh ONbBITY U 3HAHUSM JIPYTHUX;

e - NIOBBILIEHUE YPOBHA CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO €SI TEIbHOCTD;

e - MOTPEeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHHWI, B TOM 4YHcCle (POPMYJIUPOBATH
UJIeH, IOHATHUS, TUTIOTE3bI O (PU3UUYECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHME AePUIUTOB COOCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEH B 00JIaCTH
buzuky;

e - IUTAHMPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUIA;

e - CTpeMJICHME aHAJU3UPOBATh U BBISBISITH B3aUMOCBS3M MPHUPOIBI, OOLIECTBA U
HSKOHOMMKH, B TOM YUCJIE C UCIOJIb30BaHHEM (QU3HUECKUX 3HAHUIA;

e - OLEHKAa CBOMX [JEUCTBMM C YYETOM BIMSAHHMS Ha OKPYXaKIIYK Cpexay,

BO3MOXKHBIX TJIOOAJIBHBIX MTOCIIEICTBHIA.
METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMMbl 10 (U3MKE HA YPOBHE OCHOBHOT'O OOIIETO
oOpazoBanuss y oOyuyaromerocss OyayT chopMHUpOBaHBI  MeTamnpeaMeTHbIE
pPe3yJbTaThl, BKIIOYANOININE IMO3HABATEIbHBIC YHHBEpCaIbHBbIC Y4eOHBIC IEHUCTBUS,
KOMMYHUKATHBHBIE  YHHUBEpCalbHbIe  y4eOHBIE  JIEHCTBUS,  PETYJIATHBHBIC
YHHUBEpCAIbHBIC YIeOHbIC IEHCTBUSI.

Ilo3naBaTe/ibHbIe yHUBEPCAJIbHbIE YyUeOHbIE JeiicTBUS

ba3oBble Jiorn4ecKkue 1ecTBUA:

e BBIIBJIATH U XapaKTEPU30BATh CYIIICCTBEHHBIC MIPU3HAKN OOBEKTOB (SIBJIICHUI);

e YCTaHABJIMBATH CYIIECTBEHHBIH MpU3HAK KIacCH(PUKAIIMH, OCHOBAaHMS JUIS
000011IeHNs 1 CPAaBHEHUS,

e BBIIBIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B pacCMaTpuUBaeMbIX (pakTax,
JTAHHBIX W HAOJIOICHUSAX, OTHOCAIINXCS K (PU3NUSCKUM SBIICHUSIM;

e BBUIBIISATH TNPUYUHHO-CIEACTBEHHBIE CBSI3M TPU U3YUYECHUH (HUIUIECKUX
SIBJICHUW U TPOILIECCOB, AENAaTh BBIBOJABI C HUCIOJIb30BAHUEM JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUYCHUH, BBIJIBUTaTh THIOTE3bl O B3aUMOCBA3AX
(bU3UIECKUX BEIINYNH;

e CAMOCTOSITENIbHO BBIOMpPAaTh CHOCOO pelieHus yuyeOHOH (ui3nueckod 3anaudu
(cpaBHEHHE HECKOJIBKMX BAPUAHTOB pPEIICHUS, BEHIOOP HAanOOoJIee OIXO0SAIIETO
C YU4€TOM CaMOCTOATENILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejbckne 1eiCTBUSA

e HCHOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIBCKUN HHCTPYMEHT MO3HAHMUS;

e TMPOBOAUTH MO CAMOCTOSITEIBHO COCTaBIICHHOMY IUIAHY OIBIT, HECJIOXKHBIN
(bU3NUECKU SKCTIEPUMEHT, HEOOJIBIIIOE UCCIEIOBaHNE (PU3UYECKOTO SBJICHUS,



OIICHUBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTH MH(POPMAIINIO, MOJTYYCHHYIO
B XOJI€ UCCIICIOBAHUS I DKCIIEPUMEHTA;

CaMOCTOSITETbHO (POPMYIUPOBaTH OOOOIIEHUS U BBIBOJBI MO pe3yjbTaTam
MPOBEIEHHOTO HAOIIOACHHUS], OIIbITA, UCCIIECOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalibHEMIIee pa3BuTHe (HU3UYECKUX MPOIECCOB,
a Tak)Ke BBIABUTATH MPEIINOJIONKEHUS 00 UX Pa3BUTHUU B HOBBIX YCIOBUSX U
KOHTEKCTaXx.

Pab6ora ¢ undgopmanmeii:

OPUMEHSTh pa3ju4Hble METObl, MHCTPYMEHThl M 3alpoChl MPHU IOUCKE U
orOope uHGMOpPMAIMM MM JAHHBIX C YYETOM MPEIIOKEHHON Yy4yeOHOU
dbuznyeckoi 3anauu;

aHAIM3UPOBATh, CHCTEMATH3UPOBATh M HWHTEPIPETUPOBATH HWH(GOPMAIIHIO
pPa3IUYHBIX BUIOB U (POPM IPEACTABICHHUS;

CaMOCTOATENLHO  BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  NPEJICTABICHUS
uHbOpMAIMKM U WLTIOCTPUPOBATH pelllaeMble 3aJja4l HECIOKHBIMU CXEMaMHU,
auarpaMMaMu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMHU.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

B X0JI¢ OOCYXKJIeHUsI Y4EOHOr0 MaTepHalia, pe3yIbTaToB JJab0paTOpPHBIX padoT
U TIPOCKTOB 3aJIaBaTh BOMPOCHI TI0 CYIIECTBY OOCYXIaeMOW TEMBI H
BBICKA3bIBaTh WJICH, HAIICJICHHBIC Ha pEIICHHE 3a7a4d M TOJJIepKaHHe
0J1aro’KeaaTeabHOCTH OOIIEHHS,;

COTIOCTABJISITh CBOM CYXKJICHHS C CYXIEHUSAMH JPYTHX yYYaCTHHKOB JUAJIOTa,
O0OHapYUBATh Pa3IMINE U CXOJCTBO MMO3UITUN;

BBIPQ)XAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M TUCBMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABIATh PE3YIbTATHl BBHIMTOJIHEHHOTO (DU3WYECKOTO OIbITa
(9KCIIEpUMEHTa, UCCIICIOBAHUS, IPOCKTA);

MOHUMAaTh W KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON M WHIWBHIYaJbHOU
paboOTHI MPH PEIICHUN KOHKPETHOM (HU3UIECKON MPOOIIEMBI;

PUHUMATH 1IEJIM COBMECTHOM JEATEIIBHOCTH, OPTaHU30BBIBATh JICUCTBUS I10
e€ JIOCTHIKEHHUIO: paclpesesaTh POu, OOCYKIaTh IPOIECCHI U PE3YyIbTaTh
COBMECTHOU pabOTHI, 000011aTh MHCHHUS HECKOJIBKUX JTHOJICH;

BBITIOJIHSITh CBOIO 4YacTh PabOTHI, JOCTHTas Ka4eCTBEHHOI'O pe3yibTaTa II0
CBOEMY HAIIPaBJICHHIO W KOOPAUHUPYS CBOM ACHCTBHUS C JAPYTHMH WICHAMHU
KOMAaH/IbI;

OIICHWBAaTh KAa4eCTBO CBOCTO BKJIajJa B OONIMH MPOJYKT IO KPUTEPHSIM,
CaMOCTOSITEILHO C(HOPMYIMPOBAHHBIM YUYaCTHUKAMH B3aMMOJICHCTBHS.

PeryasiTuBHBbIC YyHHBepcaJIbHbIe Y4eOHbIE 1eHCTBUA

CﬁMOOpFaHI/I3aIII/ISI:

BBISIBJIATH TPOOJIEMBI B JKM3HEHHBIX U YUEOHBIX CUTYalMSIX, TPEOYIOIUX JJIs
peleHns pU3NUeCKuX 3HaHUM;



OpUEHTUPOBATBCS B  pA3JIMYHBIX  MOAXOAAX  MPUHATHS  PELICHUU
(MHOMBHUIyalIbHOE, TNPUHATHE pEIIEHUs B TpyIIe, NPUHATHE pPELICHUN
rpynmnoim);

CaMOCTOSITEJIbHO COCTaBJIATh QJITOPUTM pEUICHUs (PU3UYECKOM 3aJaud WU
IUIAHA HCCIIEN0BaHUs C Y4YETOM MMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/ijiaraéMble BApUAHThI PEIICHHUI;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

JlaBaTh aJI€KBATHYIO OLIEHKY CUTYAllMH U MpeJiarath iaH e€ U3MEHEHUs;
OOBSACHATh  NPUYMUHBI  JIOCTHKEHHS  (HEJOCTHIXKEHHS)  PE3YJIbTaTOB
NeSTEIbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCII€ B XOJ BBINOJHEHUS
(u3MUECKOro UCCAEAOBAHMS WIIM MPOEKTa) HA OCHOBE HOBBIX OOCTOSATENBCTB,
U3MEHMBIIMXCA  CUTyallud,  YCTAHOBJEHHBIX  OIIMOOK,  BO3HMKIIUX
TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3YJIbTAaTa LIEJIU U YCIOBUSIM;

CTaBUThb ce0s Ha MECTO APYroro 4ejoBeKa B XOJ€ CIOpa WM AUCKYCCHU Ha
HAY4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTHKY JIPYroro;
NpU3HABaTh CBOE MPaBO Ha OMIMOKY MpHU PEHICHUH (PU3MYECKHUX 3a/1ad WU B
YTBEPKJICHUAX HAa HAyYHBIE TEMBI U TAKOE K€ IIPABO JAPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy oOydenuss B 7 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh MOHATUS: (PU3NYECKUE U XUMHUYECKUE SIBIICHUS, HAOIIOICHHE,
AKCIIEPUMEHT, MOJENb, TUIOTE3a, €IUHUIIBI (PU3NYECKUX BEITWYUH, aTOM,
MOJIEKYJIa, arperatHble  COCTOSIHHMS ~ BemlecTBa  (TBEpHAOE,  KUIKOE,
ra3oo0pa3Hoe), MEXaHM4YeCKOoe JBIKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
NpSIMOJTMHEHHOE), TPAeKTOpUs, pPaBHOACHCTByOMas cwia, aehopMaius
(ympyrasi, TulacTU4ecKasi), HeBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

paznuyarh sBieHus (quddys3us, TEIIOBOE [BIKEHHWE YaCcTHI[ BEIIECTBA,
PaBHOMEpPHOE  JIBHYKCHME, HEPAaBHOMEPHOE  JBUXKEHUE, UHEpLUs,
B3aMMOJICICTBUE TEJI, PABHOBECHUE TBEPABIX TEJN C 3aKPEIUIEHHOW OCBHIO
BpallleHus, Nepeaada AaBiICHUs TBEPABIMHU TelIaMH, JKUJKOCTSIMU M Ta3aMu,
aTMoc(pepHOE JaBJICHHE, IUJJaBaHWE TeEJ, TMPEBPAIICHUS MEXaHUYECKOU
SHEPIruM) MO OIMHCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIMHX JaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh NMPOSBICHUE U3YYCHHBIX (DU3UUECKUX SBICHUN B OKPYKAIOIIEM
MHpE, B TOM 4ucle (U3NUECKUE SIBJICHUS B MPUPOJE: MPUMEPHI JBUKECHUS C
Pa3IMYHBIMUA CKOPOCTSIMM B KMBOW W HEXUBOW NPUPOJE, ACHUCTBUE CHUIIBI
TPEHUsl B MPUPOJE U TEXHUKE, BIUSIHUE aTMOC(PEPHOrO J1aBJICHUS Ha >KUBOU
OpraHu3M, IUJIaBaHHWE pbIO, pblYarv B TeJI€ YeJOBEKa, MPU 3TOM IMEPEBOJIUTH



MPAaKTUYECKYIO0 3a/lauy B Y4YeOHYIO, BBIACIATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKM) PU3NYECKUX SBJICHUN;

OMUCHIBATh M3YUYEHHBIE CBONCTBA Tel U (PU3UUECKUE SIBJICHUS, HUCIOIb3YS
dbuznveckue BeTUYUHBI (Macca, 00bEM, MIIOTHOCTH BEIIECTBA, BPEMS, MYTh,
CKOPOCTb, CPEJHsA CKOPOCTh, CHJIA YIIPYTOCTH, CUJa TAKECTH, BEC Tesa, CUIIA
TpeHusl, JaBjieHue (TBEPAOro Tela, KUJIKOCTH, raza), BhITAJIKUBAIONIAS CUJIa,
MexaHuueckasi paboTa, MOITHOCTb, MJIEYO CHJIbI, MOMEHT CUJIbI, KO PUIIUEHT
MOJIE3HOTO JICUCTBUSI MEXaHU3MOB, KHUHETUYECKasl U TTOTCHIMAIbHAS YHEPTHSA ),
IpU ONHCAHUU TPABWIBHO TPAKTOBATh (DU3UYECKUM CMBICI HCIOIb3YEeMbIX
BEJIMYUH, UX OOO3HAUCHMUS] W EIUHUIBI (DU3NYECKUX BEIWYUH, HAXOIUTh
dbopmynbl, CBS3BIBAIONIME JaHHYIO (U3UYECKYIO BEIMYUHY C JPYTUMU
BEeJIMYMHAMH, CTPOUTH TpadUKd H3YUYCHHBIX 3aBUCUMOCTEH (PUBHMUECKUX
BEJINYUH;

XapaKTepu3oBaTh CBOMCTBAa Tell, (U3UYECKUE SBICHUS M IPOLIECCHI,
UCIIONIB3Ysl TIpaBWJIa CJIOXKEHHS CWl (BIOJIbL OJHOM mpsimMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, MpaBUJIO paBHOBecusi pbryara (OJoka),
«30JI0TO€ TMPaBUJIO» MEXaHUKH, 3aKOH COXPAHECHHS MEXaHMYECKOW SHEPIHH,
OpU 3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3aMUCHIBATH €ro
MaTeMaTHYE€CKOE BhIPaKEHUE;

O00BSACHATH (PU3MUECKUE SBJICHUS, TPOIECCHI U CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallMil MPaKTHKOOPHUEHTUPOBAHHOIO XapaKTepa: BbISABIATH
NPUYUHHO-CIIEJICTBEHHBIE CBS3M, CTPOUTh OOBACHEHHE M3 |—2 JOTHYECKUX
miaroB ¢ omnopod Ha |—2 H3yYEHHBIX CBONCTBA (PU3UYECKUX SIBICHUM,
bu3MUECKNX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiath pacyéTHbIC 3a/aud B 1—2 NEWCTBHS, UCTIONB3YS 3aKOHBI U (POPMYIIHI,
CBsI3BIBAIONINE (PU3MUYECKHE BEIMYMHBI: HA OCHOBE aHAlM3a YCJIOBUS 3aJa4d
3aMKUChIBaTh KPATKOE YCJIOBHE, IMOJACTABIATh (U3UYECKUE BEIMYUHBI B
dbopMynbl W TPOBOJIUTH PACU€Thl, HAXOAUTh CIPABOYHBIC JaHHEIE,
HEOOXOMMBIE JIsi PEIICHMs 3a/1a4, OLICHUBATh PEATUCTUUYHOCTH MOJTYYSHHOU
(bH3UIECKO BEIMUNHBIL;

pacrno3HaBaTh MPOOIEMbI, KOTOPHIE MOYKHO PEIIUTh MPU MOMOIIN (PU3NIECKUX
METOAOB, B  OINHWCAHUU  MCCJIEAOBAHUA  BBIACIATH  IMPOBEPSEMOE
npeanoiokeHue (TUNoTe3y), pa3indyarb U UHTEPIPETUPOBATH IMOTYUYECHHBIN
pe3yibTaT, HAXOAUTh OIIMOKA B XOJE€ ONbITa, JAENaTh BBIBOABI IO €0
pe3yibTaTam;

IPOBOJUTH OMBITHI 1O HAOTIOAEHUIO (DU3UYECKUX SBICHUN WIH (HU3UICCKUX
CBOMCTB Te€i: (QOpMYIUPOBATH NPOBEPSIEMbIE MPEANOTIOKEHUS, COOUPaATh
YCTAHOBKY W3 MPEIJIOKEHHOTO OOOpYyAOBaHUS, 3aMHUCHIBATh XOJI OMbITA U
(GbopMyIHUpPOBATH BHIBOJIBI;

BBITIOJIHSITh MPSMbIE U3MEPEHUSI PACCTOSIHUSA, BPEMEHHU, MAcChl Tella, 00bEMA,
CWJIbl M TEMIIEpaTypbl C HCIOJIb30BAHHEM aHAJIOTOBBIX W LHU(PPOBBIX
npuOOpOB, 3alUChIBATh [OKa3aHUs MNpPUOOPOB ¢ y4ETOM  3aJlaHHOU
a0COJIFOTHOM MOTPENTHOCTU U3MEPEHUM;



MPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTH OJHOM (DU3MUECKOW BEIMYMHBI OT
JIPYrol C UCHOJIL30BAHUEM TMPSMBIX HU3MEPEHUN (3aBUCUMOCTU MYTH
PaBHOMEPHO ABWKYILIETOCA TeJIa OT BPEMEHU IBHKEHUS TEJd, CUIIbI TPEHUSA
CKOJBKEHUSI OT Beca TeJjla, KayecTBa OOpabOTKM TMOBEPXHOCTEM Ten W
HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOIAJN CONPUKOCHOBEHUS TEIN, CHUJIBI
YOPYrOCTH OT YIJIMHEHUS TPYKUHBI, BBITAIKUBAIONIEH CWIBI OT 00BEMa
MOrPYKEHHOM YaCTU Te€JIa U OT IUIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTU OT
IJIOTHOCTU TeJa, OT TJIyOWHBI, HAa KOTOPYIO MOTPY>KEHO TEeJO, YCIOBUM
IJIaBaHUsl TeJ, YCJIOBUN paBHOBECHs phluara M OJIOKOB), y4acTBOBaTb B
MJIAHUPOBAHUU Y4E€OHOT'O UCCIEOBAHUSI, COOMPaTh YCTAHOBKY U BBITIOJHSTH
U3MEPEHUs, Cleays MPEeAJIOKEHHOMY TIUIaHy, (UKCUpPOBATH pPe3yJbTaThl
MOJIYYEHHON 3aBUCUMOCTH (DU3WUYECKUX BEIUYHUH B BHUAC MPEITIOKCHHBIX
TaOIUI] U TpaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEIOBAHNS,
IPOBOJIUTh KOCBEHHbIE H3MEpeHUsi (U3NYECKUX BEIUYUH (TUIOTHOCTH
BEILIECTBA XKUJIKOCTU M TBEPJIOrO TeJia, CUJIA TPEHUS! CKOJbXKECHUS, aBICHUE
BO3/1yXa, BHITAJIKUBAIOIIAS CUJIA, ICHCTBYIONIAA HA MOTPYKEHHOE B AKUJKOCTh
Ten0, KOd(PGUIMEHT MOJE3HOTr0 MEUCTBUSI MPOCTHIX MEXaHU3MOB), CIEAYS
IMPEIJIOKEHHON HHCTPYKIIMU: TPU BBITIOJHEHUU HW3MEPEHUM coOupath
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIATH 3HAUEHUE UCKOMOU BEJIUYMHBI;
coOIoaTh MpaBUiia TEXHUKU O€30MaCHOCTH MpHU paboTe ¢ JabopaTOpHBIM
000pya0OBaHUEM;

yKa3blBaTh MPUHIUIIBI 1€UCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOUCTB: BECHI,
TEPMOMETpP, IUHAMOMETp, COOOIIAIONIMECS COCYAbl, OapoMeTp, phlyar,
MOJIBWKHBIN M HETIOJIBUXKHBIHN OJIOK, HAKJIOHHAS TUIOCKOCTB;

XapaKTepu30BaTh MPUHIUIIBI JEHCTBUS U3YYCHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOWCTB C OMNOPOM Ha HX oOnucaHus (B TOM 4YHCIE: MNOAIIMITHUKH,
YCTPOMCTBO BOJONPOBOJA, THMAPABIMYECKUN IPECC, MAHOMETP, BBICOTOMED,
MOPITHEBOM HACOC, apPEOMETP), MCIIOJIb3Ysl 3HAHUS O CBOMCTBaX (hPM3MUECKUX
SBJICHUN U HE0OXoauMbIe (pU3nYecKre 3aKOHBI U 3aKOHOMEPHOCTH;
IPUBOJUTH MPUMEPHI (HAXOAUTh UH(POPMALIUIO O TIPUMEPAX) MPAKTUYECKOTO
UCTIONIb30BaHUS  (PU3MYECKUX 3HAHWA B TOBCEIHEBHOW JKM3HU A
oOecrieueHusi 0€30MACHOCTH MPU OOpaIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPONCTBAMHU, COXPAHEHHUS 37I0POBbSI U COOJIIOJCHHSI HOPM HKOJIOTHYECKOTO
MTOBEJCHUS B OKPYKAIOIIEH CPEE;

OCYIIECTBIISITH OTOOp UCTOYHUKOB MH(pOpMmaluu B IHTepHETE B COOTBETCTBUU
C 3aJJaHHBIM MOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOLINUXCS 3HAHUU U MYTEM
CpPaBHEHHUSI PA3UYHBIX WCTOYHUKOB BBIICTATH HMHPOPMAIIUIO, KOTOpas
SIBJISIETCSI MPOTUBOPEYUBOM UIIU MOXKET OBITh HEIOCTOBEPHOM;

WCIOJIB30BaTh NPHU BBINOJHEHUU Y4YEOHBIX 3aJaHUl HayYHO-TIOMYJISPHYIO
auTepaTypy (puznueckoro coiep)kaHusi, CHpPaBOYHbIE MaTEpHalbl, PECYPCHI
cetru  HMHTepHer, Bimaxetb NOpuéMaMy  KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHus HHGOPMAIMU U3 OJTHOM 3HAKOBOU CUCTEMBI B IPYTYIO;



e CO3/1aBaTh COOCTBEHHBIC KpaTKHE NUCHMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—-3 HUCTOYHMKOB HH(pOpMaIuu (HU3NYECKOr0 COJEpKAHUSA, B TOM
yucie myOJu4yHO JenaTh KpaTKue COOOIICHUSI O pe3ysibTaTax MPOEKTOB HIIH
y4eOHBIX HCCIICIOBAHUN, MPU STOM TPAMOTHO UCIIOJIH30BATh HM3YUYECHHBIN
MOHATUMHBIA  ammapaT Kypca (U3HKH, COMPOBOXKAATh  BBICTYILJICHUE
IIPE3CHTALNEN;

e TMPU BBHINOJHEHUH YYEOHBIX TMPOEKTOB M HCCICIOBAHUN PpacHpeneiaTh
00s13aHHOCTHU B TPYIINE B COOTBETCTBUU C IMOCTABJICHHBIMU 3aJla4aMu, CIEIUTh
3a BBITIOJIHEHUEM IIJIaHa JEUCTBUHM, aJIeKBATHO OIICHUBATh COOCTBEHHBIN BKJIa/
B JICSITEIBbHOCTh TPYIIIbI, BHICTPANBATH KOMMYHUKATUBHOE B3aHMMOJCHCTBUE,
YUYUTBHIBAas MHEHUE OKPYKAIOIIUX.

K xonmy oOydyenuss B 8 kiiacce npeaMeTHbIe pe3ysibTaThl Ha 6a30BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYYAIOIIUXCS YMEHUM:

e HCHOJIb30BAaTh NOHATHA: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKECHUE
aTOMOB M MOJIEKYJ, arperaTHbI€ COCTOSIHUSI BEIIECTBA, KPUCTAIUIMYECKUE U
aMmopdHbIe Tella, HACHIIICHHBIM U HEHACHIIIIEHHBIN Map, BIAXKHOCTh BO3/yXa,
TeMIrepaTypa, BHYTPEHHSAS SHEpPrusi, TEIJIOBOW JBHUIaTeNib, 3JIEMEHTAPHBII
DJICKTPUYECKUN 3apsifl, DIEKTPUYECKOE I0JIe, MPOBOJHUKU U IAUDIICKTPUKH,
MOCTOSIHHBIN AJEKTPUUECKUIN TOK, MarHUTHOE TOJIE;

e pa3nmMyaTh SBJICHUS (TEIUIOBOE pACIIMPEHUE U CXaTue, Telionepeaaya,
TEILUIOBOE DPABHOBECHE, CMayMBAaHUE, KallWUIAPHBIE SIBICHUs, HCIAapeHue,
KOHJICHCAIUs, IUIaBJIEHUE, KpHUCTaUIM3anus (OTBEp/eBaHME), KHUIICHUE,
Teronepenayda (TENJIONPOBOIHOCTb, KOHBEKIIMS, U3IYyUYECHHE), IIEKTPU3ALUS
TEJl, B3aUMOJCUCTBUE 3apPsA0B, JIEUCTBUS DIIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE€, B3aUMOJCHUCTBUE MAarHuWTOB, JEMCTBHE MAarHUTHOTO MOJISI Ha
IPOBOJTHUK C TOKOM, JJIEKTPOMAarHUTHAasi HWHAYKUHWA) [0 OINHCAHUI0 HX
XapakTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOLIMX HJAHHOE
bu3uvecKoe SBICHUE;

e pacmo3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3MUYECKUX SBICHUN B OKPYKAIOIIEM
MUpEe, B TOM uyucie (GU3NUECKHE SBICHUS B MPUPOJE: IMOBEPXHOCTHOE
HaTSOKEHUE W KallWUISIPHBIE SBJICHUS B NPUPOJE, KPUCTAIUIBI B IPUPOJE,
nznyuenne CoiHIla, 3aMep3aHue BOJAOEMOB, MOPCKHE Opu3bl, 0Opa3oBaHUE
poChl, TymaHa, WHEs, CHera, »JJEKTpUYECKHUE SBJICHHUS B aTMocdepe,
AIIEKTPUYECTBO JKUBBIX OpPraHW3MOB, MAarHUTHOE ToNe 3emiu, Jpeid
MOJIFOCOB, POJb MAarHUTHOIO MOJS JJIS KU3HU Ha 3emiie, MOJISPHOE CHUSIHUE,
OpyU 3TOM [EPEBOJUTHh MPAKTUYECKYIO 3ajlayy B Y4YeOHYIO, BBLACISTH
CYIIIECTBEHHBIE CBOMCTBA (TpU3HAKN) (PU3UIECCKUX SIBICHHIA;

e ONHUCHIBAaTh M3YUYEHHBIC CBOWCTBAa Tel W (DU3UYECKUE SIBICHHS, HCIIONB3YS
dbu3nUecKkue BEJIUYUHBI (TeMIepaTypa, BHYTPEHHSS SHEPrusi, KOJIMYECTBO
TEIUIOTHI, YAEJIbHAS TEIUIOEMKOCTh BELIECTBA, YJEJIbHAS TEIUIOTA ILJIABICHUS,
ylelibHasi TeIioTa napooOpa3oBaHus, yAelbHasl TEIUIOTa CrOPaHUs TOIUIMBA,
KO3(DPUIMEHT TMOJE3HOr0 JIEUCTBUSL TEIJIOBOM MAalIWHbBI, OTHOCUTEIbHAs
BJI&XKHOCTh BO3/1yXa, OJIEKTPUYECKUU 3apsll, CHJIAa TOKA, JJIEKTPUYECKOE



HANpsOKEHUE, COMPOTUBJICHHE TMPOBOJHUKA, YIEIHHOE COMPOTHUBIICHUE
BelIecTBa, paboTa M MOIMHOCTH JJIEKTPUYECKOTO TOKa), MpPHU OMUCAHHUH
NPaBWJIBHO TPAKTOBaTh (PU3UYECKUI CMBICT HCIOJIB3YEMbIX BEIUYHH,
0003HaueHusT M €JUHULBl (U3UYECKUX BEIWYUH, HAXOAHUTH (HOPMYJIBI,
CBSI3BIBAIONINE JAHHYIO (U3MUYECKYI0 BEIMYMHY C JIPYTUMH BEIUYUHAMH,
CTPOHTH IrpapvKN U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BETNYNH;
XapaKTepu30BaTh CBOWCTBAa TeJl, (UINYECKUE SBICHUS U MPOIECCHI,
UCTIOJB3Ysl OCHOBHBIE TMIOJIOKCHHS MOJIEKYJISIPHO-KUHETHUECKON Teopuu
CTPOCHHS BEIIECTBA, MPHUHIMII CYMEPHO3UIMH TMoyied (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHus 3apsaa, 3akoH OMa ajig yyacTKa ILeNH, 3aKOH
Jlxoyns—JIeHna, 3aK0OH COXpaHEHUS DHEPIHH, MPH 3TOM J1aBaTh CIOBECHYIO
(GopMyTUPOBKY 3aKOHA U 3aIMCHIBATH €T0 MAaTEMAaTUIECKOE BBIPAKEHHE;
OOBSCHATh (PU3MUECKHE MPOIECChl M CBOWCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE€ CHTYyallii NPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYMHHOCIICICTBEHHBIC CBSI3M, CTPOUTH OOBSICHEHHE U3 1—2 JOTHYECKHX
IIaroB C OMOpod Ha |-2 W3YYCHHBIX CBOWCTBA (PU3UYECKUX SIBICHUH,
(U3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemaTts pacy€THBIE 3a7a4d B 2—3 JCHCTBHSI, HCIIONB3Ysl 3aKOHBI 1 (JOPMYJIBI,
CBSI3BIBAIONINE (PU3UYECKHE BEIMYMHBI: HA OCHOBE aHallM3a yCIOBHS 3a/1a4yM
3aMKUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK NAHHBIX JIS PEIICHHUS
3a/layu, BBIOMpATh 3aKOHBI W (OPMYJBI, HEOOXOAUMBIE JIsi €€ pelIeHHS,
IPOBOAUTH pacy€Thl W CpPaBHUBATh IIOJyYEHHOE 3HAa4YeHUE (PU3NUYECKOU
BEJIMYUHBI C U3BECTHBIMU JAHHBIMH;

pacrno3HaBaTh MPoOJIEMbI, KOTOPhIE MOYKHO PEIIUTh MPU MOMOIIU (PU3HUECKUX
METOJIOB, HCIIOJb3Ysl OIMCAHWE KCCIEIOBAaHMS, BBIJCIATh MPOBEPIEMOE
NPENNONIOKEHUE,  OICHMBAaTh  MPABWJIBHOCTh  MOPSAKAa  MPOBEICHUS
UCCJICIOBAHUS, JIENAaTh BHIBOBL;

IIPOBOJIUTH ONBITHI 1O HAOIIONCHHUIO (U3UUYECKHUX SBICHUA WU (HU3UICCKUX
CBOMCTB Tel (KamWJUIAPHBIC SIBICHUS, 3aBUCUMOCTh JIaBIICHUS BO3/lyXa OT €ro
00bEMa, TemmepaTypbl, CKOPOCTH MpOIlecca OCThIBAHHMS W HAarpeBaHUs MpPU
U3JIy4eHUH OT LBETa M3Jydaroleil (Moryomaroomnieil) TOBEpXHOCTH, CKOPOCTh
UCTapeHusl BOJbl OT TeMIepaTyphl KUAKOCTU U IUIOMIAAU €€ MOBEPXHOCTH,
QNIEKTpU3aluss  Tel U B3aUMOJCHCTBHE  DJIEKTPUYECKHX  3apsiioB,
B3aMMO/ICUCTBHE TOCTOSIHHBIX MAarHUTOB, BU3yaJlW3alldsg MAarHUTHBIX MOJ€i
MOCTOSIHHBIX MarHUTOB, ACMCTBHUS MarHUTHOTO MOJISl HA MPOBOJAHHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHWTa, CBOMCTBA 3JEKTPOABUTATENSI TIOCTOSIHHOTO TOKA):
GopMynupoBaTh NPOBEPSIEMbIE TNPEANOIOKEHHUS, COOMpaTh YCTAHOBKY U3
NPEIOKEHHOTO 00O0pYy/IOBaHUS, OMUCHIBATh XOJA OMNbITa U (HOPMYIHPOBATH
BBIBO/IBI;

BBITIOJIHATD TPSIMbIE WU3MEPEHHsI TEMIIEpPaTypbl, OTHOCUTEIHHOW BIAKHOCTH
BO3/yXa, CHJIBI TOKA, HAMPSDKEHUS C MCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB
U JaTYNKOB (PU3MUECKHX BEIUYMH, CPaBHUBATh PE3YJbTaThl HM3MEPEHUH C
y4€TOM 3aJJaHHON a0COJIFOTHON MOTPELIHOCTH;



MPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTH OJHOM (DU3MUECKOW BEIMYMHBI OT
IpYyrol  C  UCHOJB30BAHMEM  MPSAMBIX  U3MEPEHUN  (3aBUCUMOCTH
CONPOTHUBJICHUS] TPOBOJAHUKA OT €ro JIJIMHBI, IJIOMIAJAN MOMEPEYHOTO CEUCHUS
U YAEJIbHOIO CONPOTHUBIICHHS BELIECTBA MPOBOJHUKA, CHJIBI TOKA, WIYILIETO
yepe3 TMPOBOJHUK, OT HAMpPsSOKEHUST Ha TMPOBOJHUKE, HUCCIETOBAHUE
NOCJEOBATEIBHOTO W MapajuleJIbHOIO  COCIMHEHUHA  MPOBOJHUKOB):
MJIAaHUPOBATh UCCIICIOBAHUE, COOMPATh YCTAHOBKY U BBIMOJIHITH U3MEPEHUS,
cienys NPEIIOKEHHOMY IUIaHy, (UKCUPOBATH PE3YNbTaThl MOJYYEHHOU
3aBUCUMOCTHU B BUJE TaOJMI] U TpaduUKOB, JeIaTh BBHIBOJLI MO pe3yjbTaTaM
UCCIIEI0BaHUS;

MPOBOJIUTh KOCBEHHBIE M3MEPECHHUS (PU3MYECKUX BEIUYUH (yAesbHas
TEIIOEMKOCTh BELIECTBA, COMPOTHUBIICHUE MPOBOJHUKA, pabOTa U MOIIHOCTh
ANEKTPUUECKOTO TOKA): MJIAaHUPOBATH U3MEpEHUs, cobuparhb
AKCTIEPUMEHTATIBHYI0 YCTAaHOBKY, CIEeIys TMPEIJI0KCHHOM WHCTPYKIUU, H
BBIYHCIISITE 3HAUCHUE BEJTUYUHBI;

coOI01aTh MpaBUiia TEXHUKU O€30MaCHOCTH MpU paboTe ¢ J1adopaTopHBIM
000py/TI0BaHUEM;

XapaKTEePU30BaTh MPUHITUIIBI TEUCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOpPOl Ha WX OMUCaHUs (B TOM YHCIE: CHUCTeMa OTOILICHHUS
JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUYETUMK
AIEKTPUUECKOU SHEPTHH, dJIEKTPOOCBETUTENbHBIE TPUOOPHI, HarpeBaTeIbHbIE
ANEKTPONPUOOPHI (mpumepsr), ANEKTPUUYECKHE NpEAOXPAHUTENH,
ANEKTPOMArHuUT, AJIEKTPOJIBUTATENb TOCTOSIHHOTO TOKA), UCIOJb3Yys 3HAHUS O
CBOMCTBaXx  (U3MUECKUX  SIBICHHMHM W  HeoOXxomumble  (pusmyeckue
3aKOHOMEPHOCTH;

pacno3HaBaTh NMPOCTHIE TEXHUYECKHE YCTPOUCTBA U U3MEPUTEIbHBIE MPUOOPHI
[0 CX€MaM M CXEMAaTU4YHbIM PUCYHKaM (3KHUJKOCTHBIM TEPMOMETpP, TEPMOC,
IICUXPOMETp, TUTPOMETP, JBUraTellb BHYTPEHHETO CrOpaHUs, 3JIEKTPOCKOIL,
peoCcTaT), COCTaBIATh CXEMbI AJIEKTPUUYECKUX LENEW € MOCIEeA0BATEIbHBIM H
napajiyIeIbHBIM COCIMHEHUEM DJIEMEHTOB, pas3iinyasi YCIOBHBIE 00O3HAUYCHUS
AJIEMEHTOB AJIEKTPUUECKUX 1IENEH;

IPUBOJUTH MPUMEPHI (HAXOAUTH UH(POPMALIUIO O TMPUMEPAX) MPAKTUYECKOTO
UCTIONIb30BaHUs  (PU3MYECKUX 3HAHWA B TOBCEJHEBHOW JKM3HU JUIA
oOecrieueHusi 0€30MACHOCTH MPU OOpaIleHUH ¢ MPUOOpPaAMU U TEXHUYECKUMU
YCTPOMCTBAMU, COXPAaHEHHUS 370POBbS M COOJIIOICHUS HOPM JKOJIOTUYECKOTO
MTOBEJCHUS B OKPYKAIOIIEH CPEIE;

OCYHIECTBIISITh TTOUCK HH(popmaruu pusndeckoro cojaepxkanus B MaTepHeTe,
HA OCHOBE HUMEIONIMXCS 3HAHUW W MyTEM CpPaBHEHHS JOMOJHHUTEIIbHBIX
HMCTOYHUKOB BBIJIENATh HHPOPMAIUIO, KOTOpas SBISIETCS MPOTHUBOPEUUBOI
WJIA MOXKET OBITh HEJJOCTOBEPHOI;

WCIIOJIb30BaTh MPHU BBINOJHEHUU Y4YE€OHBIX 3aJaHUN HayYHO-TIOMYJISPHYIO
auTepaTypy (pusznueckoro coaep)kaHusi, CHpPaBOUYHbIE MaTEpHUalbl, PECYPCHI



cetu  MHTepHer, Biagerp NpuéMaMH  KOHCHEKTUPOBAHHUS  TEKCTa,
npeoOpa3zoBaHus HH(POPMALUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHbIE IMCBMEHHbIE M KpaTKUE YCTHBIE COOOILEHUS,
o0o0miass  uHGOpPMAIMIO U3  HECKOJIBKMX HMCTOYHUKOB  (PU3UUECKOTO
collepKaHMsl, B TOM YHUCJE MyOJMYHO MPEACTAaBIATh PE3YIbTaThl NIPOEKTHOU
WIM HCCIIEIOBATENIbCKON NESITENBHOCTH, MPU 3TOM T'PAMOTHO MCIOJIB30BATh
U3YYCHHbIH  MOHATUHHBIM  anmapar Kypca  (U3HKH, CONPOBOXKIAThH
BBICTYILJICHUE IIPE3EHTALUEH;

OpU  BBINOJIHEHUM Y4YEOHBIX TMPOEKTOB M HCCIEIOBAaHUM (HU3MUECKUX
OPOLECCOB pacHpelesisiTh O00S3aHHOCTH B TIpyldrne B COOTBETCTBUU C
NOCTaBJIECHHBIMU 33/1a4aMM, CJIEAUTH 32 BBINOJHEHHEM IUIaHA ACHCTBUUA WU
KOPPEKTHpPOBaTh €ro, AaJeKBaTHO OILICHUMBaTh COOCTBEHHBIM BKIJIAJ B
JEeSATENbHOCTh TPYMIbl, BBHICTPAMBATh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBHE,
IPOSIBIISASI TOTOBHOCTD pa3periaTb KOHPIUKTHI.

K xoniy oOydenust B 9 kjacce npeiMeTHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMUXCS YMEHUM:
UCIIOJIB30BATh MOHSATHUS: CUCTEMA OTCUETA, MaTepuajbHas TOYKA, TPACKTOPUS,
OTHOCUTEJIBHOCTh ~MEXaHWYECKOTO JBMXKeHHs, nedopmanus (ympyras,
IUTACTUYECKAsl), TPEHHE, LEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U
Heperpy3ku, LEHTP TSHKECTH, aOCOIIOTHO TBEPAOE TEJO, LEHTP TAKECTH
TBEPJIOTO Teja, paBHOBECHE, MEXaHWYECKHE KOjeOaHus M BOJHBI, 3BYK,
UHQpPa3ByK M yIAbTPa3ByK,  DJIEKTPOMAarHUTHBIE  BOJIHBI,  IIKaja
AJIEKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh M AATbHO30PKOCTb, CIIEKTPHI
UCIYyCKaHHs M TOIJIOIIEHUus, ajb(a, Oera- U ramMma-u3iIyd4eHHs, HU30TOIbI,
AJlepHasl PHEPreTUKA;

paznuyarh SABIEHUSA (PaBHOMEPHOE M HEPABHOMEPHOE IPSIMOJMHENHHOE
IBIDKEHUE, PaBHOYCKOPEHHOE TNPSIMOJIMHEWHOE JBH)KEHUE, CBOOOJHOE
naJicHUE TEJI, PABHOMEPHOE JBUKEHUE 110 OKPYKHOCTH, B3aUMOJICUCTBUE TEI,
pEaKTUBHOE JIBWJKEHHE, KosiebaTellbHOE JBM)KEHHME (3aTyXxamolue U
BBIHYKJICHHbIE KOJE€OAaHMsI), PE30HAHC, BOJHOBOE JBIKEHHUE, OTPAKEHUE
3ByKa, IPSIMOJIMHEWHOE pacCIpOCTPAHEHUE, OTPAXKEHHUE U MPEJIOMIICHUE CBETA,
[IOJIHOE BHYTPEHHEE OTPaKCHHE CBETA, PA3JIOKEHUE OEJI0ro CBETa B CHEKTP U
CIIOKEHUE  CHEKTPAJBHBIX LBETOB, JUCIEPCHS CBETA, €CTECTBEHHAs
PaAMOaKTUBHOCTb, BO3HUKHOBEHUE JIMHEMYATOrO CIIEKTpAa HW3JIYy4YECHHs) I10
OMMCAHMIO MX  XapaKTEpHbBIX CBOWCTB M HAa  OCHOBE  OIIBITOB,
JEMOHCTPUPYIOLIUX TaHHOE (PU3UUECKOe SBICHHE;

pacrno3HaBaTh MPOSIBICHUE U3YYEHHBIX (PU3MUECKUX ABICHUIN B OKpPYKAIOIIEM
MUpe (B TOM 4HuClEe (PU3NYECKHE SIBICHHUS B MPUPOJE: MPWINBBI U OTJIMBBI,
nBrkeHue TutaHeT COJHEYHOW CHUCTEMBI, PEAKTHUBHOE JIBUJKEHUE MKUBBIX
OpraHU3MOB,  BOCHpPHUSTHE  3BYKOB  JKMBOTHBIMHM,  3€MJIETPSICEHHE,
CEHCMUYECKUE BOJHBI, ILIyHAMH, 3XO, LBETa Te€J, ONTHYECKHE SIBICHUS B
npupoAe, OHOJOTHYECKOe JIeWCTBUE BUIAUMOIrO, YIbTPaUOJIETOBOIO MU
PEHTIE€HOBCKOTO  U3JIyYEHUM,  €CTECTBEHHbIM  PaJMOAKTUBHBIM  (OH,



KOCMUYECKHUE JIy4d, PAJUOAKTUBHOE H3JyY€HHE MPUPOJHBIX MHHEPAJOB,
JEUCTBUE PAJUOAKTUBHBIX HM3JIyYEHUH HA OpraHU3M YEJOBEKa), MPU 3TOM
MEPEBOIUTh NMPAKTUYECKYIO 3a7adyy B Yy4eOHYIO, BBIACIATH CYILIECTBEHHbBIE
CBOICTBA (MpU3HAKK) (PU3HUECKUX SBICHUI;

ONKCHIBATh M3YYCHHBIE CBOMCTBA T€A W (PU3MYECKHE SIBJICHUS, HCIOIb3Ys
dbuzudeckue BEIUMYUHBI (CPEIHsII W MIHOBEHHash CKOpPOCTh Tejlla IpHU
HEPABHOMEPHOM JIBUKEHHH, YCKOpPEHHUE, I€peMeIleHue, IMyTh, YIioBas
CKOpPOCTb, CHWJIa TpPEHHs, CHUJla YIPYrOCTH, CHUJIa TSDKECTH, YCKOpPEHHUE
CBOOOJIHOTO Ma/ICHMsI, BEC TeJla, UMITYJIbC T€Ja, UMITYJIbC CUJIbl, MEXaHUYECKas
paboTta W MOIIHOCTh, NOTEHLMAJIbHA DSHEPrus Tejla, MOJHATOrO HaJ
MOBEPXHOCTHIO  3€MJIM, TOTCHIMAJIbHAS DHEPrusi CHKATOM  MPY>KUHBI,
KUHETUYECKasl HEeprusi, MoJiHas MEXaHW4yecKas HHeprus, MepuojJl U 4acToTa
KosieO0aHUi, JJIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA,
noKa3arejb NPEJOMIICHHUS Cpelbl), IPU OMHCAaHUM TMPABUIBHO TPAKTOBATH
(bU3UYECKU CMBICT UCIOJb3YEMbIX BEJIIMYUH, OOO3HAYECHHUS U €IUHUIIBI
bU3MYeCKUX BEJIWYUH, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIINE JIAHHYIO
GU3MYECKYI0O BEJIMYMHY C JIPYTUMH BEJIMYMHAMHU, CTPOUTH TpaduKu
W3YUYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIIUYNH;

XapaKTepu3oBaTh CBOMCTBAa Tell, (U3UYECKUE SBICHUS U IPOLECCHI,
UCIIONIb3Ys 3aKOH COXPAaHEHHUS SHEPTUM, 3aKOH BCEMHUPHOIO TATOTEHUS,
NPUHIIMIT CYNEPIO3UIUN CHJI, TPUHIIUI OTHOCUTENBHOCTH [ 'anmuiiesi, 3aKOHBI
HproTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3AKOHBI OTPAKEHUS U MPETOMICHHS
CBETa, 3aKOHBI COXPAaHEHHUS 3apsSI0BOTO M MAacCOBOI'O YHUCEN TPHU SACPHBIX
peakuusx, Mpu 3TOM J1aBaTh CIOBECHYIO (HOPMYIUPOBKY 3aKOHA U 3aMUCHIBAThH
€ro MaTeMaTUYeCKOE BBIPAKEHUE;

OOBSACHATh (DU3UYECKHE TPOLIECCHl M CBOWCTBA TEl, B TOM YHCIE€ U B
KOHTEKCTE CHUTyalluidi MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH
MPUYUHHO-CIIEJICTBEHHBIE CBS3M, CTPOUTh OOBACHEHHE M3 2—3 JOTHYECKUX
IIaroB ¢ OMOpoM Ha 2-3 H3YYCHHBIX CBOWCTBA (PU3HYECKUX SIBJICHUM,
(Gu3nYeCcCKX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTth pacu€THble 3a/laud (OMHUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHU),
UCTIONIb3Ys 3aKOHBI U (POpMyIIbI, CBS3BIBaIONIME (PU3MYECKHUE BEIMYMHBI: HA
OCHOBE aHalM3a YCJIOBHS 3a/laud 3alUChIBaTh KPATKOE YCIOBHUE, BBIABISATH
HEJOCTAIONINE WM HW30BITOYHBIE [aHHBIC, BHIOMPATh 3aKOHBI U (DOPMYIIBI,
HEOOXOIMMBIE Il pEelIeHUs, TMPOBOAUTH Ppacu€Thl W  OIICHUBATh
PEATMCTUYHOCTH TIOTYYEHHOTO 3HAUCHUS (PU3NIECKOI BEITMYUHEI;
pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEUIUTH MPU MOMOIIN (HU3NYECKUX
METOJOB, HCHOJb3Yysl OINUCAHWE WCCIEIOBAaHUS, BBIJIENATh MPOBEPSIEMOE
MPEANOJIOKEHUE,  OIEHMBATh  MPABUJIBHOCTh  TOPSIAKA  MPOBEICHUS
UCCIIeIOBaHuUsI, JeaTh BbIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOEHUM
Y OTIBITOB;

MIPOBOJIMTH OIBITHI 10 HAOIIOACHUIO (DU3NUECKUX SBJICHUN WU (PUINYECKUX
CBOMCTB TeNl (M3yueHHE BTOpOro 3akoHa HbIOTOHa, 3akoHa COXpaHEHUs



SHEPruu, 3aBUCUMOCTh NEPHOJA KOJeOaHUI NMPYKUHHOTO MAsITHUKA OT MacChl
rpy3a ¥ KECTKOCTH TPYKUHBI M HE3aBUCHMOCTh OT aMIUIMTYABl MajbIX
KOJIeOaHHM, MPSMOJIMHENHOE pacHpOCTpaHEHUE CBETa, PA3I0XKEHUEe Oenoro
CBETa B CIIEKTP, U3YUYEHHE CBOWCTB H300paXEHHs B IJIOCKOM 3€pKajie U
CBOICTB M300pakeHus1 npeaMera B coOuparoleld JHH3e, HaOI0aeHue
CIUIOUIHBIX W JMHENYaThIX CIEKTPOB M3JIYUEHHUsS): CAMOCTOSITEIbHO cOOUpaTh
YCTAaHOBKY W3 M30BITOYHOI'O Habopa 000pyI0BaHUs, ONMUCHIBATH X0l OIbITa U
€T0 pe3ynbTaThl, (OPMYITHPOBATH BHIBOIBI;

IPOBOJIUTH MPHU HEOOXOIUMOCTH CEPHIO MPSIMBIX H3MEPEHHH, Ompeaemnsis
CpelHee 3HAueHUE u3MepseMod BedauuuHbl ((PoKycHOe paccTosiHue
coOuparouieii  JIMH3bI), OOOCHOBBIBATH  BBIOOp cmocoba  M3MepeHus
(u3MepuTenbHOro nNpudopa);

OPOBOAUTH  MCCIIEIOBAaHUE  3aBUCUMOCTEM  (QU3MYECKUX  BEIMYHMH C
UCTIOJIB30BAaHUEM MPSMBIX W3MEpPEHUH (3aBUCUMOCTH MYyTH OT BPEMEHU TpHU
PaBHOYCKOPEHHOM JBM)XEHHHU 0€3 HayaJlbHOM CKOPOCTH, Mepuojaa KojieOaHun
MaTeMaTUYECKOTO MasTHUKA OT JIJTMHBI HUTH, 3aBUCHMOCTU YTJIa OTPAKCHHSI
CBETa OT yrIjla MaJIeHus U yria MpeaoMJIeHUs OT yrJia MajJeHus): TUIAHUPOBATh
UCCJIEIOBAaHME, CaMOCTOSITEIbHO CcOOMpaTh  YCTAaHOBKY, (DUKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DM3MUECKUX BEJIMYUH B BUC TAOJIHII
U TpaUKoOB, JIeJaTh BBIBOJIBI IO PE3YJIbTATaM HCCIIEIOBAHUS;

IPOBOANTH KOCBEHHbIE M3MEPEHUS (PU3NYECKUX BEIUYUH (CpeqHsIE CKOPOCTh
U YCKOPEHHE Tella MPU PAaBHOYCKOPEHHOM JIBHXKEHHH, YCKOPEHUE CBOOOIHOTO
najgeHusi, KECTKOCTh MPYXKHUHBI, KOIPOUIMEHT TPEHUsT CKOJIbKEHUS,
MexaHuueckass paboTa W MOIIHOCTh, YacTOTa W TEPHOJ KoJieOaHUU
MaTEMaTUYECKOTO U MPYKMHHOT'O MasiTHUKOB, ONTHYECKasl CHJIa COOMpPArOIIei
JWH3bI, PAaJUOAKTUBHBIA (OH): IUIAHUPOBATH H3MEpPEHUs, CcoOupaTh
OKCIIEPUMEHTATBHYI0  YCTAHOBKY U  BBINOJHATH HM3MEPEHUS,  CIEIys
NPENJIO)KEHHON  WHCTPYKIMHM,  BBIUMCIATH  3HAUYEHHWE  BEIUYUHBI |
AHAM3UPOBATH IMOJYUYEHHBIE PE3YIbTaThl C YYETOM 3aJaHHOW MOTPEHIHOCTU
U3MEPEHHU;

coOI0IaTh MpaBHiia TEXHUKU OE30MAaCHOCTH MpU paboTe ¢ JabopaTOPHBIM
000pyTI0BaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKM M3YUYCHHBIX (PU3NYECKUX  MOJEIeH:
MaTepualnbHas TOYKa, aOCOJMIOTHO TBEPJOE TEJIO0, TOUCUHBIN UCTOYHHUK CBETA,
Jqyd, TOHKas JIMH3a, IUIaHETapHas MOJEIb AaToMa, HYKJIOHHas MOJEIb
aTOMHOTO S1pa;

XapaKkTepHu30BaTh IPUHLHUIIBI JCHCTBHUS N3YYEHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOWCTB C OMOpPOM Ha MX OMUCAHUS (B TOM YHCIE: CIIUIOMETpP, AATYHKHU
MOJIOKEHUS, PACCTOSHUS M YCKOPEHHS, pakeTa, JXOJIOT, OYKH, MEPUCKOII,
¢oToanmapaT, ONTHYECKHE CBETOBOABI, CHEKTPOCKON, JO3MMETp, Kamepa
Buiibcona), ucmonb3yst 3HaHHMS O CBOWCTBaX (PU3MUECKUX SBICHUU U
HeoOXouMbIe (PU3NUYECKUE 3aKOHOMEPHOCTH;



MCIIONIb30BaTh CXEMBl W CXEMAaTHUYHBIE PUCYHKH HM3YyYCHHBIX TEXHHUECKHUX
YCTPOWCTB, W3MEPUTENbHBIX MPUOOPOB M TEXHOJOTHYECKHX IMPOIECCOB MpHU
peleHnr y4eOHO-TIPaKTHUECKUX 3a]a4, ONTHUYECKHE CXEMBI JJIsl TOCTPOCHUS
M300paKeHU B TNIOCKOM 3€pKayie ¥ COOUpAIOIIeH JINH3E;

MPUBOJUTH MPUMEPHI (HAXOAUTh MH(POPMALIMIO O MpUMEpax) MPaKTHUYECKOro
UCTIONB30BaHMs  (PU3MUECKMX 3HAHWA B TIOBCEJHEBHOW IKM3HU IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpALEHUH C MPUOOPAMU U TEXHUUYECKUMU
yCTPOWCTBAMH, COXPAHEHHUS 30POBbsI U COOMIOACHHSI HOPM DKOJIOTHUYECKOTO
IIOBEJCHUS B OKPYXKAIOILIEH CPELE;

OCYILECTBIIATh MOUCK MHQPOpMAIK (PU3NIECKOTO cojepkaHus B MHTepHeTe,
CaMOCTOSITETFHO ~ (OPMYITUPYST TMOUCKOBBIA  3ampOC, HAXOAWUTh IYTH
OTIpe/IeNICHUs] TOCTOBEPHOCTH IMOJNYYeHHOH WH(GOpMalnud HAa OCHOBE
UMEIOIINXCS 3HAHUH U IOTIOJTHATEIBHBIX HICTOYHUKOB;

UCTIOJIh30BaTh IPH BBITIOJHEHUN YYE€OHBIX 3aJaHUi HAYYHO-TIOMYJISIPHYIO
auTeparypy (pu3MuUecKkoro conepikKaHus, CIPAaBOYHBIE MaTepHalbl, PECYPCHI
cetm  MHTepHer, BiameTh NpuéMaMU  KOHCICKTHPOBAaHUS  TEKCTa,
npeobpazoBaHus HHPOPMAIHU U3 OJJHOW 3HAKOBOH CHUCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBCHHBIC TNHCHMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE
UHPOpPMAIIMM W3 HECKOJBKUX HWCTOYHHKOB (PH3MYECKOrO COJEpKaHus,
NyOJIMYHO NPECTaBIATh PE3yJbTaThl MPOEKTHONW MM HCCIEA0BATEIbCKOM
JESTeNIbHOCTH, MPU 3TOM TPaMOTHO HCII0JIb30BaTh MU3YYEHHBIM MOHATHUHHBIN
anmapaT HM3y4aeMoro paszieia (QU3MKH M COINPOBOXKJIATh BBICTYIIJICHHE
npe3eHTanuei ¢ yaéToM 0coOOEHHOCTEN ayIUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iaejioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [IOK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmmorexa [OK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I MO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 CtpoeHue Bele 1
TPOCHEE BemectEa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 4 1 bu6mmoreka [JOK



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

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

bubmuoreka [JOK

. .B 14 2
33 (uta. Buat cin https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
Jlaprierue KuAKOCTH > https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pabota 1 MomHOCTS 3 . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTHIE MEXAHHSMEL https://m.eds00.ru/7f416194
5.3 MexaHudeckas SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12



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

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUs
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MATHUTHbBIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITHAN My KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 3 14.5



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

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazgen 1. Mexanunueckue siBJIeHUS
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
1.1 10 1
ONIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumopeiicTBue e 20 1 3
MMONCHCTBIE T https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
buo OK
2.1 Mexanudueckue KoJjieOaHus 7 3 uommorexa L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Paznen 4. CBeTOBBIE SIBJEHHS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK



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

bubmuoreka [JOK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P 2
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
A 4 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. | 7 1
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27



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

7 KJIACC

n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

®du3nKa — Hayka O MPUPOJIE.
SABnenus npupoasl. dusnyeckue
SIBJICHUS

MexaHn4decKkue, TeIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SBJICHUS

duznueckue BEITMUYNHBI U UX
M3MEpeHHE

Ypok-uccnenoanue "N3mepenne
TEMIEPATyphl PU TOMOIIN
AKHUJKOCTHOTO TEPMOMETpA U JaTUHKa
TemnepaTrypsr"”

Kak ¢u3uka u gpyrue ecTeCTBEHHbIE
HayKH U3y4aloT IPUPOY.
EcTtecTBeHHOHAYYHBIN METOT
no3Hanusa. Onucanue GU3NIECKUX
SIBJIEHUH C IIOMOIIILIO MOZEIEH

bubmuoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: AAJIBHOCTD IOJIETA IIAPHKA,
MYLEHHOTO TOPU30HTAJIBHO, TEM
Oosble, yeM 0oJIble BhICOTa MmycKa'”



https://m.edsoo.ru/ff09f72a

Crpoenue BemectBa. OIMBITHI,

bubmuoreka [JOK

7 JIOKa3bIBAIOIIUE JUCKPETHOE CTPOCHUE httos://m.edsoo.ru/ff09fe0a
BEIIIECTBA
8 JIBY>KeHHE YacTHII BEIeCTBa bubnmorera [TOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanne «OnbITHI MO
9 HaOJIIOZCHUIO TEIIJIOBOTO PACIIMPEHUS
Ta30B»
10 ArperatHble COCTOSIHHS BEIIECTBA
B3anMocBs3bp MeXTy CBOMCTBAMU
BEIIECTB B PA3HBIX arperaTHBIX
11 COCTOSIHHSIX M HX bubnuorexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OcoOEHHOCTH arperaTHhIX COCTOSTHUN
BO/IBI
Mexannueckoe OBMKEHHUE.
12 PaBHOMEpPHOE M HEpaBHOMEPHOE bubmorexa TOK
https://m.edsoo.ru/ff0a05c6
JBIKCHUE
bu6mmoreka [JOK
13 CKopocTs. EMHHLEL cKopocth https://m.edsoo.ru/ff0a079c
14 Pacyer nmytu u BpeMeHU JABUKEHUS Eubmorexa HOK
https://m.edsoo.ru/ff0a0ae4
Wuepnus. ?aKOH WHEPIUH. BuGmorexa [IOK
15 B3anmMoelicTBre Ten Kak MpuYruHa
https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBIDKCHHS Tl
16 [InotHOCTH BemiecTBa. Pacuer Maccel u bubmuoreka [JOK
o0beMa Tela 1o ero TIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIaGopatopHas pabota «Onpenenenue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IIJIOTHOCTH TBEPJOTO TEJIA»

Pemenue 3agag mo reme "ImoTHOCTE

bubmuoreka [JOK

18 BelecTa" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepucTuKa
19 B3auMoeiicTBus ten. Cuna
ynpyroctu. 3akoH ['yka
JlabopaTtopHnas pabota «3yuenue
20 3aBUCHMOCTH PACTSKCHHS
(medopmarnyiv) Ipy>KMHBI OT
MPUIIOKEHHON CUIIBI»
21 SIBnenne TaroTenus. Cuia TSHKECTH
CBs3b MEXY CUIION TSKECTH U
22 Maccoii Tena. Bec Tema. Pemenue bubmorexa OK
https://m.edsoo.ru/ff0al778
3aza4 o teme "Cuia tsokecta"”
23 Cuna TsKeCTH Ha IPYTruX IUIaHeTax. bubnuoreka [IOK
DU3NYECKUE XaPAKTEPUCTUKH TJTAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hsmepertne cit. JitHaMoMeTp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec Tena. Hepecomocts https://m.edsoo.ru/ff0al1778
CrnosxeHue IByX CHJI, HallpaBJICHHBIX
26 10 OJHOM niﬂ?\i)ﬁ. ’ bubmotera [JOK
. https://m.edsoo.ru/ff0ala70
PaBHopelicTBYIOIAs CHIT
97 Pemenue 3aau o teme
"PaBHogeiicTByrOmas cuin”
08 TpeHne ckoJIbKEHUS U TPEHUE MOKOSI. bubnuoreka [IOK
Tpenue B pupoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JIaGopatopHas pabota «/3yuenue bubnuoreka [IOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBHCUMOCTHU CHJIBI TPEHUS
CKOJIbKEHUS OT CUJIbI IaBJIEHUS U
XapaKTepa CONPUKACAOIINXCS
IMOBEPXHOCTEIN

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJEHCTBYIOIIEH CHJIIbI
Pemenue 3amau o remam: «Bec

31 tenay, «I'paduueckoe nzoOpaxeHue bubnuorexa [JOK
cuy, «Cunbly, «PaBHOAEHCTBYOMIASA https://m.edsoo.ru/ff0alde0
CHID»

KonTtponsHas pabota no temam:
«Mexannueckoe ABKEeHHUEY, «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I"padudeckoe n300paKeHUE CHIDY,
«Cunbi»

33 Jasnenue. CiocoObl yMEHBITICHUS U bubmuorexa [JOK
YBEIIMYCHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBieHue raza. 3aBUCUMOCTD

34 JaBJICHHM ra3a oT 00bEMa, bubmnorexa [IOK

https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
[Iepenaua naBiieHUS TBEPABIMH
35 TenI;th )KE,HKOCT)IMI/I u 113:38.MI/I. 3akoH bubmorexa LIOK
’ https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBlieHHE B *KUAKOCTH U Ta3e, bubmuoreka [JOK
BBI3BAHHOE JCUCTBHUEM CHJIBI TSLKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau no teme «JlaBieHue B bubmuoreka [JOK
JKUJIKOCTH U Ta3e. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2826

38 Coobmarormumecs: cocybl bubnuoreka [IOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bubmuoreka [JOK

39 I'napapmirieciuit npece https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuiHeBoi
KUJIKOCTHBIM HACOC
Atmocdepa 3emun. [Tpuannen
CYILIECTBOBAHUS BO3 HOM 000J710YKH
41 33e,11\tllnn. 3aBI/ICI/IMOCT§}::MOC(1)€pHOFO brommorexa [OK
https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HaJI yDOBHEM
MOpS
bu6moreka [IOK
42 Bec Bo3myxa. ATmMocdepHoe naBiieHHe httos://m.edsoo.ru/ff0azbsa
43 N3mepenune arMochepHOTO TaBICHUS. bubnuorexa [JOK
OnbiT Toppuuesiu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 JABJICHUS OT BBICOTHI HaJl YPOBHEM bubmorexa LOK
https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepous. AtmocdepHoe bubnuoreka [JOK
JTABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amay nmo reme "
AtMmocdepHoe naieHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEJO. Bu6mmorexa LIOK
https://m.edsoo.ru/ff0a3276
ApxumenioBa cuia
JlaGopaTopHas pabora «OnpenencHue
48 BLITaJl'IDKI/IBI:IOH_[epI\/’I CHUIEI, I[efllr)CTI;onmeﬁ bubmnorexa [IOK
https://m.edsoo.ru/ff0a33fc
Ha TeJo, MOTPYKEHHOE B KUIAKOCTH)
49 JIaGopatopHas paboTa 1o Teme bubnuoreka [IOK



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

«MccnenoBanue 3aBUICUMOCTH Beca
TeJa B BOJIE OT 00BbEMa OTPYKEHHO
B JKUJKOCTb YacTH TEJIa»

https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

bu6mmorexa [{OK
https://m.edsoo.ru/ff0a3a96

51

Jlaboparopuas paboTa
"KoncTpynpoBaHue apeomeTrpa win
KOHCTPYUPOBaHUE JTOIKU U
omnpeneneHue e€ rpy30mnoabEMHOCTH"

52

Pemenne 3amgau no temaM: «I1naBanne
cyaoB. BozayxomniaBanuey,
«/laBrmeHne TBepIBIX TEIN, JKUIKOCTEH
H Ta30B»

bu6moreka [IOK
https://m.edsoo.ru/ff0a3654

53

KonTtponsHas padoTa o teme
«/laBneHue TBEpAbIX TEN, KUIKOCTEH
1 razoB»/Bcepoccutickas
poBepoyHasi paboTa MpH MPOBEACHUN
C UCIMOJIb30BaHHEM KOMITbIOTEpA

54

Mexanunyeckas pabota

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

55

MomHocTts. EauHuIe MOTHOCTH

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

56

Ypok-uccnenoanue "Pacuér
MOIITHOCTH, pa3BUBAaEMOM TIPH
noanéMe mo Jjectauie"”

57

[Ipocteie Mexanu3Mbl. Poryar.
PaBHOBECHE cuit Ha peruare

58

Pbruaru B TexHMKe, OBITY M IPUPO/IE.
JIaGoparopHas paboTa

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

«HMccnenoBanue yciOBH paBHOBECHS
ppIyara»

59

Pemenne 3a1au 1o reme «YcI0BUS
paBHOBeCI/Ifl pmqara»

bub6mmorexa [{OK
https://m.edsoo.ru/ff0a48a6

60

KoaddurmenT noneznoro aencTBus
MmexanusMma. Jlaboparopnas padota
«3mepenue KII/] HakinoHHOM
TUTOCKOCTH

0.5

61

Pemenne 3amag mo teme "Pabora,
mortHocTh, KIT"

bubmmoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

Mexanudeckast SHEpTHsl.
Kunernueckas n moTeHuManbHas
SHEPrus

bu6moreka [IOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHUsI MEXaHUYECKOM
SHEpPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT IO TEME
"DKCEepUMEHTAIBHOE OTIPEICIICHUE
W3MEHEHUS KHHETUYECKON U
MOTEHIMATILHOU SHEPTUH PU
CKaThIBaHUH TeJIa 110 HAKIOHHOM
II0CcKoCTH"

65

KounTtponbHas pabora o teme
«PaboTa 1 MOIIIHOCTb.
Dueprus»/Beepoccuiickas
MpoBepoyHasi paboTa MpH MPOBEACHUN
Ha OyMa)KHOM HOCHUTEJIe

66

PesepBHeIit ypok. PaboTta ¢ TekcTamu
o TeMe "MexaHnueckoe aBHKeHue"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ee6



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

PesepBHeIit ypok. PaboTta ¢ Tekcramu

" .. bu6mmoreka [IOK
67 o Teme "JlaBiieHue TBEPBIX TE, 1
. " https://m.edsoo.ru/ff0a4ffe
YKUJIKOCTEH U Ta30B
PesepBubIit ypok. PaboTta ¢ Tekcramu
68 o Teme "PaboTa. MOIIHOCTb. 1
Oueprus"
OBUIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME



https://m.edsoo.ru/ff0a4ffe

8 KIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne ara uugpoBbie
Tema ypoka Konrpoiabubie | IlpakTHyeckue A op
n/n Bcero u3yueHusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
TIOITBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJI 1
3 Monenu TBEpIOTO, KUAKOTO U 1 bubnnorexa [JOK
ra3000pa3HOr0 COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OO0bscHeHue CBOICTB TBEPIOTO,
4 YKUJIKOTO U Ta3000pa3HOTO COCTOSTHUI 1
BEIIECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJISIPHO-KHUHETHYECKON TEOPUH
bu6mmoreka [IOK
5 Kpucrannuueckue u amopdHsle Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanUJUISIPHOCTD. 1 bubnuoreka [JOK
[ToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIIMpeHne U CKATHE 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIIEpaTyphl CO
8 CKOPOCTBIO TEILIOBOTO JIBUYKEHUS 1
YacTHII
9 Buytpennss sneprusi. Crioco6sl 1 bubnnoreka [JOK
U3MEHEHUs BHYTPEHHEHN SHEPruun https://m.edsoo.ru/ff0a5c60
bu6mmoreka [JOK
10 Buas! Tennonepenaun 1
A ped https://m.edsoo.ru/ff0a6412
1 Ypok-koHpepenmus "[IpakTudeckoe 1 1 bubnunoreka [JOK

HCII0JIb30BaHNE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

BCIICCTB U MAaTCPUAJIOB B LICIIAX
sHeprocoOepexeHus"

KonmuecTBo TEIIOTHI. Y IeIbHAs

bubmuoreka [JOK

12 TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHEHHE TEIIOBOTO OanaHca. bubnuorexa [JOK
TennooOMeH 1 TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas padota "HMccrnenoanue

14 SIBJICHUS TEIUIOOOMEHA TIPH bubnuorexa [JOK
CMELIMBAHUM XOJIOJHOW U ropsden https://m.edsoo.ru/ff0a6a98
BOBI"
Pacuer xonmdecTBa TEILIOTHI,

15 HE0OX0IMMOTO JIJIsl HarpeBaHus Teja u
BBIJISSIEMOTO UM TIPH OXJIAXKICHUH

16 JlabopaTtopHnas pabota "Onpenenenue bubmuorexa [JOK
YAEIbHOU TETIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y enbHas TemioTa bubnuoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[naBnenue u oTBEpICBaHUE

18 KPUCTAJUTMYECKUX TeJ. Y IeTbHas bubmmorexa LOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TJIABJICHUS

19 JlaGopaTtopHnas pabdorta "OnpeneneHue bubnunoreka [JOK
yACJIbHOM TEIJIOTHI IIaBICHUA Jibja" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3oBanre U KOHICHCAIIHSL. bubnunoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. ¥YaenpHas TemioTa

21 napooOpazoBaHus U KOHJCHCAIIUH. bubnunoreka [JOK
3aBUCHUMOCTb TEMIIEPATYPbl KAIIEHUS https://m.edsoo.ru/ff0a786¢c
OT aTMOC(EepHOTO TaBICHUS
Brnaxxnocts Bo3nyxa. JlabopaTopHas BuGmmorexa [OK

22 pabota "Ormnpenenenue

OTHOCHUTEIbHOMN BIAXKHOCTH BOSII}IXa"

https://m.edsoo.ru/ff0a7628



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
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https://m.edsoo.ru/ff0a786c
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23

Pemenue 3agau Ha onpeneneHue
BJI&KHOCTH BO3/lyXa

24

[TpuHIMTIBI paOOTHI TETIIIOBBIX
neurareneif. [TapoBas TypOuHa.
JIBurarens BHyTPEHHErO0 CTOPAHMS

25

KII/ TermoBoro aBurates.
TerutoBble IBUTATENH U 3aIATA
OKpYKaroIllen cpeibl

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMs U MpeBpalleHUs
OHCPTIYH B TCIJIOBBIX IMPOLECCAX

27

[ToaroroBka K KOHTPOJILHOM paboTe
o teMe "TermioBrie IBICHUS.
N3menenune arperaTHbIX COCTOSTHUI
BemecTa"

bu6moreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas paborta o teme
"TemnoBreie sBeHus. 3Menenne
arperaTHbIX COCTOSIHMI BellecTa"

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

29

DnekTpusanus e [[Ba poga
ANEKTPUYECKUX 3apSAI0B

30

Ypok-uccienoBanue "DieKTpusaius
TEeJ UHIYKIHEH U MpH
COIIPUKOCHOBEHUH"

31

B3aumopelicTBue 3apsKeHHBIX TEIl.
3akoH Kynona

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

32

SHCKTpI/I‘ICCKOC I10JIC.
HaprI)I(CHHOCTb QJICKTPUYICCKOI'O
T10JIA. HpI/IHHI/IH CYIEepIio3nuun
QJICKTPUYICCKUX mojen

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

33

Hocutenu snexTprudeckux 3apsioB.
OnemeHTapHbli 3apsan. CtpoeHue
aToma



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

34 [IpoBOIHUKY U TUAIIEKTPUKU. 3aKOH bubmuoreka [IOK
COXpaHEHUs IEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemienue 3a1a4 Ha mpuMeHeHUE bubnmoreka [JOK
CBOMCTB 3JIEKTPUYECKHUX 3aPs/I0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUHN TOK, YCIOBHUS €ro

36 cymectBoBaHus. VIcTOUHUKH brbmmorexa LOK

https://m.edsoo.ru/ff0a95a4
AIEKTPUUECKOTO TOKA
37 JlefcTBHS SIIEKTPUUECKOTO TOKA brbmmorexa [OK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "JleiictBue

38 AIIEKTPUYECKOTO TIOJIST Ha TPOBOJHUKH 1
U JUDJIEKTPUKH"

39 DIIEKTPUYECKHI TOK B METajuIax, bubnuorexa [JOK
JKUJIKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKas 1enb U €€ COCTaBHbBIC
4acTu
Cuna Toka. JlabopaTopHas padora

41 "U3mepeHue u peryaupoBaHue CUIIBI 0.5 bubmorexa IOK

" https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTpUYECKOE HAMpsKEHHE.

42 Boabtmerp. JlaboparopHas padoTa 05 bubnuoreka [JOK
"M3mepenue u peryampoBaHue https://m.edsoo.ru/ff0a%e14
HanpspKeHus"

43 ConpoTHuBieHUE NPOBOJHUKA. bubnunoreka [JOK
Y 1enbHO€ COMPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCUMOCTh

44 ANEKTPUYECKOTO COMPOTUBIIEHUS 1 bubnuoreka [JOK
MIPOBOJIHUKA OT €r0 JUIMHBI, IUIOLIAI1 https://m.edsoo.ru/ff0aa738
MOINEPEYHOI0 CeUEHUs U Marepuana"

45 3aBUCUMOCTD CUJIBI TOKA OT bubmuoreka [JOK

HaIps’KCHUA. 3akon Oma U ydaCTKa

https://m.edsoo.ru/ff0aa44a
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eI

JlaboparopHas padota "MccrnenoBanmne
3aBHUCHMOCTHU CUJIBI TOKA, UAYHICTO

46 gepes pe3nucTop, OT CONMPOTUBIICHUS Bubmmorexa LIOK
pe3 b p, p https://m.edsoo.ru/ff0aa04e
pe3ucTopa U HANPSDKCHUS Ha
pesucrope"
47 [TocnenoBarenbHOE U ApAIIICIBHOE
COETMHEHUS TIPOBOTHUKOB
JlabopaTtopHnast pabota "IIpoBepka
48 IIpaBUJIA CIIOKEHUS HANPSDKEHUN IIPU bubnnorexa [JOK
IIOCJIE0BATEIIEHOM COETMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlabopaTtopHnas pabota "IIpoBepka
49 MpaBUJIA I CUJIBI TOKA IPU bubnuoreka [IOK
MapajuieJIbHOM COEIMHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3aga4 Ha npuMeHEHUE
50 3akoHa Oma 1 pasiInyHoro bubmorexa LOK
p https://m.edsoo.ru/ff0aaf8a
CO€JIMHEHUS MPOBOIHUKOB
51 PaboTa 1 MOIIHOCTH AJIEKTPUUECKOTO bubnunoreka [JOK
Toka. 3akoH Jxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopaTtopnas padora "Ompeneienue
52 a60TI;1 u fdomlfocm BJIeKTpI/I‘IeCKOFO Eubmorexa HOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DneKTpUYecKue IenH U MOTpeOuTenu
. bubmuoreka [JOK
53 AIIEKTPUYECKOM SHEPTUU B OBITY.
https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikanmne
[ToaroToBka K KOHTPOIBHOM paboTe
54 10 TeMe "DNEKTPUUYECKUE 3apsI/ibI. bubnuoreka [IOK

3apsKeHHbIE TeJa U UX
B3anmMoaeiicTeus. IlocToSHHBIN

https://m.edsoo.ru/ff0abd2c
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AIEKTPUUECKUHN TOK"

55

KonTtposnsHas paboTa o teme
"DneKTpuuecKue 3apsapl.
3apspKeHHBIC TeJla U UX
B3aumoaecTBUs. [TocTOSTHHBIN
anexTpudeckuii Tox'"/Beepoccuiickas
MpOBEpOYHasi paboTa MpH MPOBEACHUU
C MCIIOJIb30BAaHUEM KOMITBIOTEPA

bub6mmorexa [{OK
https://m.edsoo.ru/ff0abea8

56

ITocTosTHHBIE MarHuTHI, UX
B3aUMO/JEHCTBUE

57

VYpok-uccnenosanue "N3yuenue
OJIEN TIOCTOSHHBIX MArHUTOB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

58

MarnutHoe mmojie. MarguTHoe IoJie
3eMIIH ¥ ero 3HaueHue I >KH3HU Ha
3emie

bu6moreka [IOK
https://m.edsoo.ru/ff0acOba

59

OnbIT OpcTena. MarautHoe nose
ANEKTPUIECKOTO ToKa MarHuTHoe
T0JI€ KaTYIIKH C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld2

60

[IpuMeHeHue 37eKTPOMarHiuToB B
texHuke. JlabopaTtopHas padora
"U3ydeHue nelcTBUS MarHUTHOTO
10JI Ha MPOBOJIHUK C TOKOM"

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

61

DeKTpoIBUTaTEeNb OCTOSIHHOTO
Toka. Mcnonb3oBanue
JIEKTPOJBUraTesieil B TEXHUYECKUX
YCTpOMCTBaX M Ha TPAHCIOPTE.
JlaGoparopHas paboTa
"KoHcTpynpoBaHue U U3y4eHue
paloThI 3IeKTpoBUTaTENS"

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

62

Omnbitel @apajes. 3aKoH
AIEKTPOMArHUTHOM MHIYKIUH.
IIpaBuio Jlenna



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

OnextporeHepatop. CriocoObt
63 MIOJIY4YEHUS NIEKTPUUECKOU S3HEPIUU.

DNEKTPOCTAHIIUU Ha BO3OOHOBIISIEMBIX
HCTOYHHUKAX SHCPIruun

[ToaroroBka Kk KOHTPOJIBHOM paboTe
64 o TemMe "DIEeKTPHUUECKUe U
MAarHuTHBIC SBJICHUS"

KonTponsHas pabora o teme
"DJIeKTpUUECKHEe U MAarHUTHBIC

65 spneHus"/Beepoccuiickas
MpoOBEpOYHasi paboTa MpH MPOBEICHUN
Ha OyMa)KHOM HOCHTEJIEe

bubmmoreka [{OK
https://m.edsoo.ru/ff0ach14

66 PesepBHblit ypok. Pabota ¢ Tekctamu

no teme "TerioBbie ABIeHUS"

bu6moreka [IOK
https://m.edsoo.ru/ff0acc5e

PeseprubIit ypok. PaboTta ¢ Tekcramu
67 o teme "llocTostHHBIN
AIEKTPUYECKUN TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

PesepBubIit ypok. PaboTta ¢ Tekcramu

68 n n
o Teme "MarHuTHbBIC SIBJICHUS

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68

145



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

9 KIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
‘:;11 Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:eﬂnﬂ :)Igg)al;?)l;:::enbﬂme
padoTsbI padoThI pecypest

1 MexaHnueckoe JBHKEHHUE. 1
MarepuanbHas TOUKa

9 Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmmoreka [{OK
MEXAaHUYECKOT'O IBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [IOK
NIBHKEHNE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOTUHENHOE

4 nekeHne. CpeqHsss © MTHOBEHHAS 1
CKOPOCTh

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1
I'paduk ckopoctr
JlaboparopHnas padota "Onpenenenue

7 YCKOPEHHUS Tea Mpu 1 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM JIB’KEHHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1uiockocTh"

8 CBoOoHOoe nagenue Tei. OMmbIThI 1
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO 1 bubnuorexa [IOK

OKPYXHOCTH. HepI/IOI[ " 4acToTa

https://m.edsoo.ru/ff0ael76



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

oOpamienus. JIuneiHas u yriaosas

CKOPOCTHU
10 LenTpocTpeMHUTENbHOE YCKOPEHUE
11 IIepseiit 3akoH HeroTona. Bexrop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnnorexa [JOK
PaBHOelicTBYIOIIAs cHIla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnnorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMeHEHUE bubmuorexa [JOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyrocti. 3akor I'yka https:// m.edso;I ru/ff0aeca2
16 Pemenue 3agaq mo teme «Criia
YOPYTOCTH»
17 JlabopaTtopHas pabora «OnpenenecHue bubnuoreka [IOK
YKECTKOCTHU MPY>KUHBI» https://m.edsoo.ru/ff0aee28
bubnmuoreka [JOK
18 Cuna Tpettis https:// m.edsoc%.I ru/ff0af738
19 Pemenne 3agay mo teme «Cuia bubnmuoreka [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 JlaboparopHas padota "Onpenenenue bubnnoreka [JOK
ko3 duimenTa TpeHUS CKOIBKCHUS" https://m.edsoo.ru/ff0af8be
Pemenne 3agau no teMe "3aKOHEBI
21 Herorona. Cuna ynpyrocru. Cuna Bubmiorexa LIOK
" https://m.edsoo.ru/ff0afb8e
TpPEeHUS
29 Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubnunoreka [JOK

TATOTEHHSL. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



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

najacHus

VYpoxk-koHpepenuus "JIBkeHne el

23 BOKPYT TPaBUTALIMOHHOTO I[EHTpa
(Conneunas cucrema). ['anaktuku"
Pemenue 3agau mo reme "Cuna
24 TSOKECTU U 3aKOH BCEMUPHOTO bubmorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [IepBas kocMu4eckast CKOPOCTb. bubnuorexa [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecne MmaTepuanbHOM TOUKH.
AOGCOoTFOTHO TBEPI0E TEIIO.
26 PaBsHOBecue TBEpIOTO TENA C bubmmorexa [TOK
N P https://m.edsoo.ru/ff0afe36
3aKpETUIEHHON OChIO BPAIIICHHUS.
MowmeHnT cunsl. LlenTp TsixecTu
PaBHOBeCcue MaTepuaIbHON TOYKH.
AOGCOIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpAOTO TENa C
3aKpEeIIEHHOW OChIO BpalllEHUsI.
MowmeHnT cuisl. LlenTp Tsxectu
08 Pemenne 3agau o reme "MoMeHT bubnmuoreka [JOK
cunbl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJILHOM paboTe MO
" bubnnoreka [JOK
29 TeMe "MexaHN4eCKOe IBUKEHUE.
N " https://m.edsoo.ru/ff0b0408
BsaumoneiictBue Ten
KonTponsHas pabota o Teme
| bu6mmoreka [JOK
30 MexaHnudeckoe JBUKEHUE.
. " https://m.edsoo.ru/ffOb06ec
BzaumoneiicTBue Ten
31 Nmnynsc Tena. Ummynse cuisl. 3akoH bubnuorexa [IOK



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

COXpaHEHUs UMITYJIbCa. YIIPYroe U
HEYIIPYroe B3auMOJCHCTBUE

https://m.edsoo.ru/ffOb07fa

Pemenue 3amaq mo reme "3akou

bubmmoreka [{OK

32 COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koudepenuus "PeaktuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bubnuorexa [JOK
34 Mexanuveckasi paboTa U MOIITHOCTh httos://m.e dSO(])_.Iru /f0b0aS4
35 PabGoTta cuibl TSDKECTH, CHITBI bubmmoreka [{OK
YOPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpenenecHue
36 paboThI CUJIBI TPEHUS TIPU
PaBHOMEPHOM JBHKEHUU TeJIa 10
TOPU30HTAIBHOM MOBEPXHOCTU»
37 CBs13b HEPrUU U pabOTHI.
[TorenumanpHas S3HEPTUS
38 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KUHETUYECKON SHEPrUuun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHUsI SHEPTUU B
MEXaHHUKe
40 JlaboparopHas pabota «/3yuenue bubnnoreka [JOK
3aKOHA COXPaHCHUS SHEPTUN https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe ABMIKEHHE U €TO bubnuoreka [JOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaroiue KoueOaHus. bubnunoreka [JOK
Breinyxkaennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuii U IpyKUHHBII

MasATHUKH



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpoxk-uccnenopanue «3aBUCUMOCTb
nepro/ia KojiebaHuil OT KECTKOCTH
IIPY>KUHBL ¥ MacChL Ipy3a»

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

45

[IpeBpanienue 3Hepruyu npu
MeEXaHNYECKNX KOJIEOaHUIX

46

Jlaboparopuas pabota «Onpenernenue
4acTOTHI U IEpUOAA KoJieOaHu
MPYKUHHOTO MasSTHHKA»

bubmmoreka [{OK
https://m.edsoo.ru/ff0blaec

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCUMOCTH ITepHOo/1a KoJIeOaHuit
rpy3a, IOABCHICHHOTO K HUTH, OT
MAacChl TPy3a»

bu6moreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHH4eCKUX BOJIH. [IpoonbpHbIE 1
MOTIEPEYHBIE BOJHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypoxk-koudepennus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuueckue BOJHEI"

50

3Byk. PactipocTpaHeHue v 0TpakeHue
3ByKa

51

Ypok-uccnenopanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3BYKa M BBICOTA TOHA.
AKyCTHUECKHI PE30HAHC

53

Ypok-koHpepeHmus "YnpTpa3ByKk u
nH(Pa3BYK B IPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

IloaroroBka k KOHTpOJ’IbHOﬁ pa60Te 18(0)

bu6mmoreka [JOK



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

Teme "3aKOHbI COXPaHEHHUSI.
Mexannueckue KojieOaHus U BOJIHEL"

https://m.edsoo.ru/ff0b25f0

KonTtposneHas paboTa o teme

55 "3akoHbI cOXpaHeHus1. MexaHu4eckue
KoJieOaHUs U BOJIHBI"
56 DIEeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
o7 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH
Ypok-konpepenuus "Llkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
Hcnonb30BaHUE 3IE€KTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJIs COTOBO# cBs3H"
VYpok-uccnenoanue "N3yueHne
. bu6mmoreka [IOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIIBI0 MOOMIIBHOTO TenedoHa
Pemenue 3agau Ha onpeneeHue
60 YaCTOTHI U JUTMHBI DJIEKTPOMAarHUTHOM
BOJIHBI
DNeKTpOMarHuTHas pUpojia CBETa.
. bu6mmoreka [JOK
61 CkopocTth cBeTa. BomHOBBIE CBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Hctounuku ceta. [IpsamonnnHeitnoe
62 acIpOCTpPaHEHUE CBETA. 3aTMCHUS bubmmorexa [JOK
pacHpocTp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynsl
3aKOH OTpakKeHUs CBETa. 3epKaia.
63 Pemenue 3agau Ha IpUMeEHEHHE bubmnorexa [IOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHSI CBETa
64 IIpenomnenue cBera. 3akoH bubnuorexa [IOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

MpCIOMIICHUSA CBCTA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

65 Hcnonp30BaHue MOTHOTO BHYTPEHHETO bubmorexa LHOK
https://m.edsoo.ru/ff0b3c5c
OTPaXCHHSI B ONITHYECKUX CBETOBOAX
JlaboparopHas padota "HMccrnenoanue
66 3aBUCHUMOCTH yIJia MPETOMIICHUS
CBETOBOTO JIy4ya OT YIJIa MMaJIeHus Ha
rpanuue "Bo3yXx-cTexsio""
VYpoxk-koupepennus "VcnonpzoBanue
67 MTOJTHOTO BHYTPEHHETO OTPAYKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBA3b"
bu6moreka [IOK
68 Jlun3el. OnTHYecKast Crjia JIMH3BI httos://m.edsoo.ru/fOb3f2c
. bu6mmoreka [IOK
69 [TocTpoenne n3o0pakeHUH B TMH3AX httos://m.edsoo.ru/ffobA4da
JlaGopaTtopHas padora "Omnpeneneaue
70 (prKyEHorE paCETOSIHI/IH " oI;[TI/IquKoﬁ bubmorexa OK
. https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIEH JTUH3BI"
71 Ypok-koHpepenius "OnTuyeckue bubnuoreka [JOK
JINH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak ontuyeckas cucreMa. 3peHue Bu6mmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koupepennus "ledexTs
3penus. Kak coxpanuts 3peHue"
Pa3noxxenue 6enoro cBeTa B CIEKT).
74 OnbiTel HhtoTOHA. CrioxkeHnne bubmuoreka [JOK

CIICKTpAJIbHBIX IBETOB. I[I/ICHepCI/ISI
CBCTa

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

JlaboparopHas pabota "OnbITEI 11O
Pa30KEeHUI0 OEJI0T0 CBEeTa B CIEKTP U

bu6mmoreka [{OK

75 ocC 10 LIBETA MPEIMETO
BOCTIPIDITHIO HBCTa HPE/METOB TpH HX https://m.edsoo.ru/ff0c0e2a
HaOJI0IEHUH Yepe3 [BETOBEIC
¢bwtbTph"
Ypok-npaktukym "BosHOBbIE
76 CBOWCTBaA CBETa: TUCTICPCHS,
uHTepdepeHus u nuppaxaus'
77 Omnbitel Pesepdopna u mianerapHast bubnuorexa [JOK
MO/JIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
Hcnyckanue u MoTJIOMEeHHEe CBETa
. bubmuorexa [JOK
79 aromoMm. KBanThl. JInHeituaTeie
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
80 VYpoxk-nipaktukym "HabGmonenne bubnuoreka [IOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH M €€ BHJIBI bubmorexa OK
A A https://m.edsoo.ru/ff0c1672
82 Crpoenne atomHoro sapa. Hykimonnas bubnuoreka [JOK
MOJENb https://m.edsoo.ru/ff0cl8ac
83 PanuoakTtuBHBIE TPEBpAILICHUSL. bubnnoreka [JOK
N3oTormbl https://m.edsoo.ru/ff0clal4
84 Pemenne 3a1au o teme: bubnuoreka [JOK
"PagnoakTuBHbBIE NpeBpalieHus" https://m.edsoo.ru/ff0clb4a
85 [lepnon nomypacnana
Ypoxk-koHdepenius "PaguoakTuBHbIC
P eperiu 8 bubnmuoreka [JOK
86 U3JIy4eHUs B IPUPOJIE, MEIULIUHE,

TeXHUKE"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

87

SnepHbie peakuu. 3aKOHBI
COXPAaHEHHUS 3apsJ0BOI0 U MacCOBOIO
quce

bubmuoreka [JOK
https://m.edsoo.ru/ff0c1c58

88

DHeprusi CBSI3u aTOMHBIX sifiep. CBsi3b
MacChl U SHEPrUu

bubmmoreka [{OK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3amgau no reme "AnepHeie
peakuun"

90

Peakium cuHTE3a M JETICHUS SEP.
Wcrounuku sHeprun ConHua u 3BE311

bubmmoreka [{OK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTBus
paaOaKTUBHBIX U3IYYEHUI Ha )KUBbIC
OpraHu3mbl"

92

[ToaroroBka K KOHTPOJBHOM paboTe MO
TeMe "DIEeKTPOMAarHuTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJHBL.
KBanToBbIe siBIeHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KounTponbnas pabora o teme
"DeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJHBL.
KBanToBsbIe siBIeHUS"

94

[ToBTOpEHME, 0OOOIICHNE.
JlaGopatopHbie pabOTHI IO KypCy
"BzaumonaeiictBue ten"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c245a

95

IToBTOpenue, o0oOmeHue. Pemenne
pacyeTHBIX M Ka4eCTBEHHBIX 33]1a4 110
teme "TemnoBble mpouecco”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

96

IToBTOpenue, o0oOmenue. Pemenne

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyeTHBIX M KaYECTBEHHBIX 3aa4 10
teme "KII/] TeroBeix aBuraTenei"

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0menue. Pemenne

bubmmoreka [{OK
97 paCyYETHBIX U KQUECTBEHHBIX 3a/1a4 10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoycTtaHOBOK"
[ToBTOpenue, oboOIICHNE.
98 JIaboparopHbIe pabOTHI IO KypC 1 1 bubmmorera [JOK
" P " Y https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
[ToBTOpenue, 0606menue. Pabora c
99 TEKCTAMU 110 TeMe "3aKOHBI 1 bubnmorexa LOK
. https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MEXaHHUKE
[ToBTOpenue, o6o6menue. Pabora ¢
100 texctamu 1o teme "Konebanus u 1 bubmmorexa [OK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Pabora ¢
101 TekcTamu 1o TeMe "CBeToBbIE 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c3044
SIBJICHHUS
[ToBTOpenue, o6o6menue. Paborta ¢
102 TekctaMu 1o TeMe "KBantoBas u 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka 9 knacc/ [epeimkun U.M., I'ytauk E.M., Banos A.U. u np.

AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



