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a. Anam 2023-2024 y4yeOHbIii roa



HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3HKEe Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
COCTaBJICHa HAa OCHOBE TMOJIOKCHUU W TpeOOBaHUW K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yu€roM (enepaibHON paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copepxanue mporpaMMmbl 1Mo (U3MKEe HampaBieHO Ha (HOpMUPOBAHUE
€CTECTBEHHO-HAYYHOU T'PaMOTHOCTH OOYYarONIUXCsl M OPraHU3alUI0 H3y4EeHHUS
Gbu3MKKM Ha JEeATETbHOCTHOW OCHOBe. B mporpamme mo (usuke y4YUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu tpedoanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpEeAMETHBIM pe3yJibTaTaM OOYy4YeHHUs, a TAaKKe
MEXKIPEIMETHbIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTI'0 00111eT0 00pa3oBaHusl.

[Iporpamma no gusuke ycraHaBIMBaeT pacnpeerieHue yueOHOro Marepuanina
1o rojgaM o0yuyeHus (1o Kiaccam), MpeajaraeT NpUMEpPHYIO MOCIIeI0BaTENbHOCTD
U3YYCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS IMPEAMETHOTO COJACPIKAHUSI U
y4€Te BO3PACTHBIX OCOOEHHOCTEH 00yUYaroIInXCsl.

[Iporpamma mo ¢usuke paspaboTaHa C IEIbIO OKa3aHUS METOIUYECKOU
TIOMOIITY YYUTETIO B CO3JaHUU pabovei MporpaMMBbI TI0 YIeOHOMY MPEAMETY.

dusnka SABISIETCS  CHCTEMOOOpA3yIOIMMUM ISl  €CTeCTBEHHO-HAyYHBIX
y4eOHBIX TIPEIMETOB, IMTOCKOIBKY (DHM3NYECKHUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SIBJICHUM, H3ydyaeMbIX XUMHUEH, OHOJIOTHMEH, acCTpOHOMHEH U (PU3HMUECKOU
reorpadgueli, BHOCHUT BKJIAJ B €CTECTBCHHO-HAyYHYIO KapTHHY MHPA,
OpeloCTaBIsieT Haubojee sSCHble O00pa3lpl NPUMEHEHHS HAay4dHOrO METOoJa
MO3HAHUS, TO €CTh CITOCO0a MOYYSHUS TOCTOBEPHBIX 3HAHUN O MUPE.

Opnna W3 TIaBHBIX 3a/1ad (PU3UYECKOTO 0Opa3oBaHUS B CTPYKType OOIIETo
o0pa3oBaHus COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaronuxcs.

N3yuyenne Qusukun Ha 0a30BOM ypOBHE MPEAIONiaraeT OBJIAJICHHE
CIEIYIOIUMU KOMIIETEHTHOCTSMH, XapaKTEPU3YIOIIMMU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBJICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNS;

e UHTEPHPETUPOBATH  JIaHHBIE U  HCIOJB30BAaThb  HAy4YHBIE
JI0Ka3aTeIbCTBA JUIsl MOJTYyYEHUS BHIBOJIOB.

[enn wusyueHus ¢GU3NKK Ha YpPOBHE OCHOBHOrO 001Iero o00pa3oBaHMs
onpeznenensl B Konuenuuu mnpenonaBaHus ydyeOHoro mpeamera «®Dusmka» B
oOpa3oBaTenbHBIX opranusamusx Poccuiickoit ®enepaiuu, peamu3yomuUx
OCHOBHBIE  00111€00pa3oBaTEIbHbIE MPOTPAMMBbI, YTBEPKIEHHON peElIeHHEM



Konnerun MunuctepcTBa npocsenienus Poccuiickoit @enepamuu (IpoToKoa oT 3
nekabps 2019 r. No [1K-4BH).
Heau uzyyenuss pusuku:

NpUOOpPETEeHNE WHTEpeca W CTPEeMJICHHsS OOyYaromuxcsi K HaydYHOMY
U3YYEHUIO TPHUPOJIbI, PA3BUTHE HX HMHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJI€ TTO3HAHUS U (popMUpOBaHUE
UCCIIEJIOBATEIBCKOTO OTHOIIICHUS K OKPY KAFOIIUM SIBIICHUSIM;
dbopMupOBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yjbTara H3ydeHUs
OCHOB CTPOCHHS MaTepru U (PyHITAMEHTAITBHBIX 3aKOHOB (DU3HKHU;
dbopMupoOBaHUE TPEACTABICHUNA O PONU (PUMUKH ISl PA3BUTHSA IPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHH;

pa3BUTHE  TPENCTaBICHWH O  BO3MOXHBIX  cdepax  Oymymien
npodeCCUOHATILHON JIeITEIbHOCTH, CBSI3aHHOU ¢ (DU3UKOM, MOJATOTOBKA K
JanbHEHIIeMy oOy4eHHUIO B 3TOM HalpaBJICHUH.

JlocTmkeHrne 3TUX IIeled mporpaMMbl Mo (GHU3WKE Ha YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHusl 00ECIIEYUBACTCS PEIICHUEM CISAYIONTUX 3a1a4.:

NpUOOpPETeHUE 3HAHWA O JIMCKPETHOM CTPOSHUW  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPHUYECKHX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSX;

MPUOOPETCHNE YMEHUN OINMUCHIBATH U OOBSICHATH (DU3UUECKHUE SIBICHUS C
WCITIOJIb30BaHUEM TIOJTYICHHBIX 3HAHU;

OCBOCHHE METOJIOB PEIICHUS MPOCTECUIIUX PACUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3rgecKux MOJIEIIEH, TBOPYECKUX u
MIPAKTUKO-OPUECHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOIIOMAaTh MPUPOIHBIC SBICHUS W BBITIOIHSATH OTBITHI,
nabopaTopHbie pabOTBl M OKCHEPUMEHTAIBHBIE WCCIICIOBAHUS C
HCIOJIb30BAaHUEM U3MEPUTEITHHBIX IPHOOPOB;

OCBOeHHE MPUEMOB paboThl ¢ MHPOpMaIe (HU3HUECKOro COAepKaHus,
BKJTFOYasi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKEHUAX (U3HUKHU, aHAIU3 U
KPUTUYECKOE OlICHHBaHUE MHPOpMAITIH;

3HAKOMCTBO €O cepamu npodecCHoHaIbHON IeSITSIPHOCTH, CBIA3aHHBIMU
C GU3NKON, W COBPEMEHHBIMU TEXHOJOTUSIMH, OCHOBAHHBIMU Ha
JOCTIKEHUAX (QU3UIECKON HAYKH.

Ha wusyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpa3oBanus orBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heneno), B 8
Kiacce — 68 yacoB (2 4aca B Henenwo), B 9 kimacce — 102 gaca (3 gaca B HEIENO).

[Ipennaraemsiii B mporpamme 1o Qpu3nuke NmepedyeHb J1abopaTopHBIX padboT H
OTIBITOB HOCUT PEKOMEHATENIbHBINA XapaKTep, YUUTENb JIeTaeT BEIOOP MPOBEICHHUS



7abopaTopHBIX PAOOT W ONBITOB C YYE€TOM WHAMBUAYAJIbHBIX OCOOEHHOCTEH
o0yyJarommxcs, CIUCKa AKCIICPUMEHTAIBHBIX 3aJIaHiK, IPeaIaraéMblX B paMKax
OCHOBHOTO TOCYJIApCTBEHHOT' 0 K3aMeHa 1Mo (pu3uKe.



COILEPKAHUE OBYYEHUA
7 KIIACC

Paznen 1. @usuka v €€ posib B MNO3HAHUU OKPY:KAOIIEr0 MUPA.

®usuka — Hayka O npupone. SBieHus npupoasl. OuUznuecKue SBICHUS:
MEXaHUYECKUE, TEIUIOBBIE, JIEKTPUUECKNE, MArHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®uznueckue BenuuuHbl. M3mepenue Qusmyeckux BenuyuH. Duznyueckue
npubopsl. [lorpenHocts n3Mepennit. MexayHapoaHasi ccTeMa €IMHUIL.

Kak ¢usuka u jApyrue ecTecTBEHHbIE HAyKd HW3Y4yaloT MPUPOY.
EcrecTBeHHO-HAY4YHBIM METOJ| TMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAyYHOTO
BOMPOCA, BBIJIBIXKEHUE TUIIOTE3, IKCIIEPUMEHT 10 MPOBEPKE TUNOTE3, OOBSICHEHUE
Habro1aeMoro saBieHus. Onrcanue Gu3NIecKuX SBJICHUN C TTOMOILBIO MOJIEIEH.

Jemoncmpayuu.

1. MexaHU4YeCKHE, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SABJICHUS.

2. ®duznueckue nMpuOOpPHI U MPOIEAYpa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(pPOBBIM PUOOPOM.
Jlabopamopnuie pabomul u onvimaul.
1. OmnpeneneHue 1EHbI IeTCHUs MKaIbl U3MEPUTEIBLHOI0 MpUdopa.
2. H3mepeHue paccTosIHUM.
3. U3mepenue o0bEMa KUAKOCTU U TBEPOTO TEa.
4. OmnpeneneHue pa3MepoB MajbIX TEN.
5. N3Mepenue Ttemmeparypbl MpPU MOMOIIM KHUJIKOCTHOIO TEPMOMETpA U
JIaTYNKA TEMIIEPATYPHI.

6. IlpoBeneHue uccienoBaHus IO NPOBEPKE TUIIOTE3bI: NAIBHOCTH IMOJETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIILHO, TEM OOJIbIIe, YeM OOJIBIIIEe BHICOTA
ITyCKa.

Paznen 2. IlepBoHayasibHbIe CBeI€HUSA 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbI, HX pa3Mmepbl. ONbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBukeHne 4actul] BemlectBa. CBs3b CKOPOCTH JBUKEHUSA YaCTHUI[ C
Temmeparypoil. bpoyHoBckoe nBmwxkenue, nuddysus. BzammonenicTBue uacTuil
BEILIECTBA: IPUTSKEHNE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEILIECTBA: CTPOCHHUE Ia30B, KUIAKOCTEH U TBEPIbIX
(KpUCTAIITUYECKUX) Tel. B3auMoCBs3b MEXIy CBONCTBAMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHMSIX U MUX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jemoncmpauyuu.

1. HaGnronenne OpOyHOBCKOTO JIBHIKEHHSI.



2. Habmonenue nuddysun.
3. HaGOmtonmenue  siBmeHUN,  OOBSACHSIONIMXCS  TMPUTSHKEHUEM WU
OTTAJIKUBAHUEM YaCTHIl BEILIECTBA.

Jlabopamopnuie pabomel u onvimel.

1. OuneHka JuaMeTpa aroMa METOAOM psanoB (C  HMCHOJIb30BAHUEM

dbotorpadumuii).

2. OmnbITHI 1O HAOJIIOICHUIO TEIIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThI 1O OOHAPYKEHUIO AEUCTBUS CHJI MOJIEKYJISIPHOT'O MIPUTSAKEHUSI.

Pa3nen 3. /IBuskeHHe U B3aUMO/IeliCTBHE TeJl.

Mexanuueckoe ABWkKEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKEHUE.
Ckopoctb. Cpennsisi CKOPOCTh MPU HEPABHOMEPHOM JBWXEHUHU. Pacuér myTtu u
BPEMEHU JBUKECHUSI.

SIBnenue uHepuuu. 3aKOH WHepHUU. B3auMopeilcTBue Ten Kak NpUYMHA
U3MEHEHHS CKOPOCTH [IBIDKEHHs Teld. Macca kKak Mepa HWHEPTHOCTH Teja.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTU C KOJUYECTBOM MOJIEKYJ B €IUHUIIEC
00BbEMa BelecTBa.

Cuita KaK XapakTepucTHKa B3aumojaercTBus Tei. Cujla ynpyrocTd M 3aKOH
I'yka. M3mepenue cuiibl C MOMOIIBIO AUHAMOMETpa. SIBJICHHE TATOTEHUSI U CUJa
TskecTH. Criia TSKECTH Ha Apyrux aHerax. Bec tena. Hesecomocts. CnoxxeHue
CWJI, HANIPABJIEHHBIX 0 OJHOM NpsiMoM. PaBHomencTByromas cwi. Cuiia TpeHUs.
TpeHue CKOIbXKEHUS U TPEHUE MOKOos. TpeHue B MpUpoie U TEXHUKE.

Hemoncmpayuu.

HaOmnronenre MexaHu4ecKoro JIBUKEHHUS TeJa.

N3mepenne CKOpoCTH MPSIMOJIUHEUHOTO IBUKEHUSI.

HabGnronenue siBjeHUs: HUHEPLIMH.

HaOnronenre n3MeHeHus: CKOPOCTHU MPU B3aUMOJICHCTBUU TE.

CpaBHeHuE Macc 1Mo B3aUMO/ICUCTBUIO TEIL.

CrnoxeHue cuil, HapaBJIEHHBIX 110 OJTHON MPSIMOM.

Jlabopamopnvie pabomel u onvimel.

1. OmnpeneneHne CKOPOCTH PABHOMEPHOTO JABUKEHUS (IIApUKA B KUIAKOCTH,
MOJIEITH DJIEKTPUUECKOT0 aBTOMOOWIISI M TaK J1ajiee).

2. Ompenenenne CpelHel CKOPOCTH CKOJIBKEHUsI Opycka WIM IMIapHKa IO

o Uk wWwN R

HaAKJIOHHOM IJIOCKOCTH.
Ornpenenenue MI0THOCTU TBEPAOTO Tea.

4. OmpITHI, AEMOHCTPHPYIOIIME 3aBUCHMOCTb pacTsDKeHUs (aedopMarivn)
MPY>KUHBI OT MPUII0KEHHOM CHUJIBI.

5. OnbIThl, JEMOHCTPUPYIONIME 3aBUCUMOCTh CHJIbI TPEHUS CKOJIBXKEHUSI OT
BEca Teja U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjienne TBEPABIX TeJI, dKUIKOCTEH U ra3oB.



JaBnenue. CnocoObl YMEHBIIIEHUSI U YBEIMYEHUS JaBieHud. JlaBnenue rasa.
3aBUCUMOCTh JaBJEHHUS Tra3a OT 00bEMa, Temmeparypsl. [lepenada maBieHUsS
TBEPJABIMU TeEJIaMH, >KUAKOCTAMM W ra3amu. 3akoH llackans. IlHeBMatnueckue
MAaIlHbL. 3aBUCHUMOCTb JaBJICHHUS >KUJIKOCTH OT riayOuHbl. ['mapocrarmueckwuii
napanokc. Coobmaromuecs cocynbl. [ uapaBinueckiue MEXaHU3MBI.

AtMmocdepa 3emnu u armocepHoe nasieHue. [Ipuumnbl CcyliecTBoBaHUS
BO3ayImHON 00o0mouku 3emin. OmnbiT Toppuuennu. U3mepenue atMochepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EPHOTO aBJIEHUS OT BBICOTHI HAJl YPOBHEM MODPSI.
[Tpubops! 17151 M3MepeHust aTMOC(hEpHOTo 1aBJICHHUS.

JIeficTBHE KMIKOCTH U ra3a Ha MOrpyKEHHOE B HUX Teno. BreITankuBaromias
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.

Jemoncmpayuu.
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3aBUCHUMOCTb JAaBJIEHUA ra3a OT TEMIEPATYPHI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coob1maronuecs CoCybl.

I'mppasinueckuii mpecc.

[IposiBneHue nelcTBUs aTMOC(PEPHOTO AaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOUIEH CHUJIBI OT 00bEMAa MOrpy:KEHHOW YacTu
T€Jla U TNIOTHOCTH KUJKOCTH.

PaBeHCTBO BBHITAIKHUBAIOIIEH CHJIBI BECY BEITCCHEHHOM KUJIKOCTH.
YcnoBue M1aBaHus TEJl: TJIABAHUE WJIM MOTPYKEHUE TEJI B 3aBUCHUMOCTHU
OT COOTHOIIIEHUS TNIOTHOCTEHN T€Ja U JKUAKOCTH.

Jlabopamophuie pabomul u onvimaul.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tela B BOJIe OT 00bEMa MOTPYyKEHHOM B
YKAJKOCTh YaCTH TEJA.

OnpeneneHue  BBITAJIKUBAIOIIEW CWIbl, JIEUCTBYIOUIEH Ha  TEJO,
IOTPYKEHHOE B KUIAKOCTbD.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEN CUJIBI, IEUCTBYIOLIEH HA TEIIO
B JKAJIKOCTH, OT MacChl Tena.

OneITBl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJIKUBAOLIEH  CHIIBL,
JEHCTBYIONEH Ha TENOo B JKUAKOCTH, OT 00BbEMa TOTPYKEHHOU B
JKUJKOCTb YaCTH T€JIA U OT IUIOTHOCTH KUJKOCTH.

KoHcTpynpoBaHue apeoMerpa WM  KOHCTPYHPOBAHME JIOAKM U
OmpeaesieHue €€ IPy30I0AbEMHOCTH.

Pazgen 5. PaGoTra u MOIIHOCTB. JHEprus.

Mexanunudeckasi pabota. MOITHOCTb.

[IpocTbie MexaHW3MBI: pbluar, OJOK, HaAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. [IpumeHeHue mpaBwiia paBHOBECHS pblyara K OJIOKY.



«3onoroe mnpaBuino» wmexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY ¥ TEXHUKE.

Mexanunueckas oHeprus. KuHernueckas M NOTEHIMaJIbHAsA DHEPTHUS.
[IpeBpalieHre 0OTHOrO BUJIa MEXAaHUYECKOU SHEPTUU B JIPYroi. 3aKOH COXPaHECHUS
SHEPIUU B MEXAHUKE.

Hemoncmpavyuu.

1. IIpumepsl NPOCTHIX MEXaHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue pabOThl CUJIbI TPEHUS MPU PABHOMEPHOM JABUKEHUM Tela

10 TOPU30HTAJIBHOW MMOBEPXHOCTH.

2. HccnenoBaHue yCcioOBHUIl paBHOBECHS pblUyara.

3. Nsmepenue KII/] HaKJIOHHOM IJIOCKOCTH.

4. M3ydeHHe 3aKOHA COXPaHEHUS MEXAHUYECKOW SHEPTUU.

8 KIIACC

Pa3znen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOPUM CTPOCHUSA
BelllecTBa. Macca M pasMepbl aTOMOB M MOJIEKYyJ. OIBITHI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPHH.

Mopnenu TBEPIOro, JKHUIKOTO W Ta3000pa3HOrO COCTOSIHMM BEIIECTBA.
Kpucrannuueckue u amopdusie tena. OObICHEHHE CBOMCTB ra3oB, KUAKOCTEH U
TBEPABIX TEI HAa OCHOBE TOJIOKECHUW MOJIEKYJISIPHO--KUHETUUYECKOW TEOPUH.
CmaunBaHNe U KalTWJUISIPHBIE SIBJICHUS. TeIUIOBOE paCIIMpPEHUE U CKATHE.

Temneparypa. CBsi3p TeMmmepaTrypbl CO CKOPOCTBIO TEIUIOBOTO JIBMKECHUS
gactull. Buyrpenuss osHeprus. CrnocoObl W3MEHEHHUS BHYTPEHHEH DSHEPIHH:
TEIUIoNepeada u COBEpILICHUE paboTHI. Buner TEIUIONEPEIAuH:
TEIUIONPOBOIHOCTh, KOHBEKIIHSI, U3JTyYCHHUE.

KonnuecTtBo TemnoTel. YenbHas TEINIOEMKOCTh BeElIecTBa. TermiooOMeH u
TEIUIOBOC paBHOBECHME. YpaBHEHHWE TeEIJIOBOro Oamanca. I[lnmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMUYECKUX BELIECTB. Y JENbHAsl TEIUIOTA IUJIABJICHUS.
[TapoobpazoBanue u koHaeHcamnus. Mcmapenune. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHUS OT aTMOC(hepHOro
JIaBJICHUS.

BnaxnocTh Bo3myxa.

DHeprus TOIUIUBA. Y IeJbHAs TEIIOTAa CTOPAHUSL.

[Tpunnuner pabotel TermnoBeix aBurarenedt KIIJ[ TeroBoro asurarers.
TennoBplie NIBUTATENN U 3aLIUTA OKPYKAOIIEH CPEJIbI.

3aKOH COXpaHEHMS U MPEBPALECHUS SHEPTUHU B TEIIOBBIX IIPOLIECCAX.

Jemoncmpauuu.

1. HaGmronenue OpoyHOBCKOTO JIBMOKEHUS.
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10.
11.
12.
13.

Hab6nronenune nuddysun.

HabGmronenne siBjeHui CMaYMBaHUS M KaITWJLISIPHBIX SIBJICHUH.
HaOGmro1eHre TerioBoro pacimpeHus Tel.

M3MmeHeHne maBieHUs rasa Ipu M3MEHCHHMH O00bEMa M HAarpeBaHHWM HIIH
OXJIQXKICHUH.

[IpaBuita u3MepeHUst TEMITEPATYPHI.

Bunbl Teronepenaym.

OxJtaxJIeHre IPU COBEPIIICHUU PaOOTHI.

HarpeBanue npu coBepiiieHHH paOOThl BHEITHUMH CHJIAMHU.
CpaBHEHME TEIUIOEMKOCTEHN Pa3IMUHBIX BEIIECTB.
HaGmronenne kumneHus.

HaOlmro1eHre nocTOSHCTBA TEMIIEPATYPhI IPH TIaBJICHUH.
Mojenu TEeIIOBBIX ABUTaTEIEH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnpIThl IO OOHAPYKEHUIO JEHCTBUSA CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJIOB MOBAPEHHOM COJIM WJIN caxapa.
OnpiThl MO HAOTIOJIEHUIO TEIUIOBOI'O PACIIMPEHUS Ta30B, >KUJIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue naBieHus Bo3ayxa B Oa/NIOHE HINPHULIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCTbH JABJIEHUS BO3JAyXa OT €ro
00bEMa 1 HATpEeBaHUS WIN OXJIaKICHUSI.

[IpoBepka runore3sl JIMHEWHON 3aBUCUMOCTH JUTMHBI CTOIOMKA KUIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIEpPaTyphl.

Habnronenne u3MeHEHHs] BHYTPEHHEW SHEpruu Tena B pe3yjbTare
TEIUIoNepeaayy U padoThl BHEIIHUX CHJL.

HccnenoBanue sBICHHS TEIIOOOMEHAa NPH CMELIMBAHUM XOJIOAHOW U
ropsiuen BOJBI.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOIO BOJOM  IpHU
TEII000MEHE C HarpeThIM METAJUINYECKUM [IHITUHAPOM.

Onpenenenue yeabHON TEINIOEMKOCTH BEIIECTBA.

HccenenoBanue nporecca uCapeHusl.

Omnpenenenne OTHOCUTENBHON BJIAXKHOCTH BO3AyXa.

Omnpenenenue yIenbHOM TEIJIOTHI IIaBICHUS JIbJA.

Pazgen 7. JjekTpuvyecKkue 1 MAarHUTHbIE SIBJICHUS.

OnekTtpuzauust Ten. /[[Ba poma snekTpuueckux 3apsaoB. B3aumoneiicTBue
3apspKeHHBIX  Tell. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJT OT BETUYHMHBI 3apS/IOB U PACCTOSIHUS MEXKY TeTIaMu).

Onektpuueckoe mnoie. Hanpspk€HHOCTh snektpuueckoro nofs. IIpuHuumn
CYTNEPIIO3ULIUU IIEKTPUUECKUX MMOJIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snekTpuyecKux 3apsiioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBOOHUMKM U AWDIIEKTPUKH. 3aKOH  COXPaHEHHUS
3JIEKTPUYECKOT O 3apsa.

ONEKTPUYECKUA TOK. YCIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
HNcTouHMKM TOCTOSIHHOTO TOKa. JIeWCTBUS SIEKTPUYECKOTOo TOKa (TEIIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUHN TOK B JKUJKOCTSAX M razax.

Onektpuueckass 1enb. Cuna  Toka.  DIEKTPUYECKOE  HANpPsKEHUE.
ComnpoTuBieHne NPOBOJHUKA. YIEIbHOE CONPOTHBIIEHUE BellecTBa. 3akoH Oma
s ydactka uenu. [locimemoBarenbHOE W MAPAIIIENBHOE  COEIMHEHUE
MIPOBOIHUKOB.

PaGora ® MOIIHOCTH dJeKTpuYecKkoro Toka. 3akoH Jlxoynsa—JIeHna.
DNeKTpUYEecKre ey U MOTPEOUTENH IEKTpUIecKoi sHepruu B ObITy. KopoTkoe
3aMbIKAHHE.

[TocTosiHHbIE ~ MarHuThl.  B3auMOmEHMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJId U €r0 3HAYCHUE JIJIA )KU3HU Ha 3eMUI€.
OnbiT  Opcrena. MarautHoe 1one dJeKTpudeckoro Toka. [Ipumenenue
3JIEKTPOMArHMTOB B TEXHUKE. J[€MICTBME MATHUTHOI'O MOJISI HA MPOBOJHUK C TOKOM.
DJIEKTPOABUIATENb MOCTOSSHHOIO TOKa. MCMosb30BaHME HIEKTPOJBUTATENCH B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. fABnenue anekrpoMarHuTHOM MHAYKIMM. [IpaBuino Jlenna.
DnekTporeHepaTop. CrnocoObl  MONy4eHUs  JJEKTPUUYECKOM  SHEpruu.
DJIEKTPOCTAHIIMN HA BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTHUU.

Hemoncmpayuu.

DnekTpuszanus Tell.
JIBa posia 3MEKTPUUYECKUX 3apsS0B U B3aUMOJCHUCTBUE 3aPSIKEHHBIX TEI.
Y CTpONCTBO M AEUCTBUE HIIEKTPOCKOIIA.
DneKkTpocTaThuyecKas MHYKIIHSL.
3aKOH COXpaHEHUS AIEKTPUUECKUX 3aPs/I0B.
[IpoBOAHUKH U TUDIIEKTPUKHU.
MopnenvupoBanue CWIOBBIX JIMHUM 3JEKTPUIECKOTO OIS
M cTOYHMKY TOCTOSSHHOTO TOKA.
JIeWCTBHUS IIEKTPUUECKOTO TOKA.
. DNEKTPUYECKHUI TOK B KUJKOCTH.
. ['a30BBIM pazps.
. I3MepeHne cuiibl TOKa aMIepMETPOM.
. I3MepeHne 371eKTpUUECKOT0 HAMPSHKEHUSI BOJIbTMETPOM.
. Peoctar u Mmara3vuH cOIpOTUBJICHUM.
. B3aumoseiicTBHE MOCTOSSHHBIX MAarHUTOB.
. MogenupoBaHue HEBO3MOKHOCTH PA3/I€JIEHUS IMOJOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoenupoBaHre MarHUTHBIX MOJIEN TTOCTOSIHHBIX MArHUTOB.

OmneIT Dpcrena.

MarauTHoO€ 1oJjie TOKa. DJEKTPOMarHur.

JlercTBME MAarHUTHOIO T0JI HA MPOBOJAHUK C TOKOM.

DJIEKTPOABUTATEIIH TOCTOSSHHOTO TOKA.

UccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHYKIIHH.

OnbiTel Dapajes.

3aBUCUMOCTh HAIpaBJICHUS HWHIYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimul.

1.

o v~ W

10.
11.

12.

13.

14.

15.

16.

OnpiTel MO HAOMIONCHUIO JJIEKTPU3ALMU TN HUHAYKIUEH | TpHU
COIPUKOCHOBEHUHU.

HUccnenoBanne HAEHUCTBUS DJIEKTPUUECKOTO IO HA MPOBOJHUKU U
JIARJICKTPUKH.

COopka u rpoBepka padOThI JIEKTPUIECKOM IETIH MOCTOSHHOT'O TOKA.
N3mepenue u peryanpoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HAMpsHKEHUSI.

HccnenoBanre 3aBUCUMOCTH CWIBI TOKa, WAYIIETO 4Y€pe3 PEe3UCTOp, OT
COMPOTHUBIICHUS PE3UCTOPA U HANPSHKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOLINE 3aBUCHUMOCTD AIEKTPUYECKOT O
COMPOTHUBIICHUS] TPOBOJIHMKA OT €ro JJIMHBI, IUIOMIAJN TOMEPEYHOTO
CEUCHUS U MaTepuala.

[IpoBepka mpaBWiIa CIOXKEHUS HAMPSHKEHUM MpPU TOCJIEI0BATEIIbHOM
COCIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia IJs CWIbl TOKAa MPU MAPATIIETBHOM COEIUHEHUHN
PE3UCTOPOB.

Omnpenenenue padbOTHI ANEKTPUUECKOTO TOKA, UAYILIETO Yepe3 pe3UcCTop.
OrnpeneneHue MOIIHOCTH DJIGKTPUYECKOTO TOKA, BBIAEIAEMOM Ha
pE3UCTOpE.

HccnenoBanre 3aBUCMMOCTUA CHJIBI TOKA, MAYIIETO Yepe3 JIaMIIOYKYy, OT
HaIpsHKEHUS Ha HE.

Onpenenenune KIIJ] narpeBarensi.

HccnenoBanrie MarHUTHOTO B3aUMOJEHCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydyeHre MarHUTHOTO TIOJNSl TMOCTOSIHHBIX ~ MAarHUTOB IPU  UX
OOBEAMHEHUH U Pa3JICTICHUN.

HccnenoBanue 1elCTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OOBITBI, JAEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIbl  B3aUMOJEHCTBUS
KaTylIKA C TOKOM M MarHura OT CWJIbl TOKa W HANpPaBJICHUS TOKa B
KaTyILKE.

18. MI3yueHue JerlCTBYSI MArHUTHOTO TOJI HA IPOBOJAHUK C TOKOM.

19. KoHcTpynpoBanue u uzydeHue padoThl dJEKTPOIBUTATENS.

20. 3mepenue KII/] anexkrpoaBuraTenbHON yCTaHOBKHU.

21. OnBITBI 1O UCCIEHOBAHUIO SIBICHUS DJIEKTPOMArHUTHOM WHIYKIUU:
UCCIEOBAaHUE W3MEHEHUW 3HAYCHHUS W HANpPaBICHUS HWHAYKIHOHHOIO
TOKaA.

9 KUIACC

Pa3znen 8. Mexanu4yeckue siBJICHUS.

MexaHnnueckoe aABWKeHHE. MarepuanbHass Touka. (Cucrema oOTcuéra.
OTHOCUTENBHOCTh MEXaHMYECKOTO ABWKEHUsS. PaBHOMEpHOE NpsIMOIMHENHOE
nBxeHue. HepaBHOMepHOE npsAMoiIMHENHOE ABMKEeHHE. CpenHsass 1 MTHOBEHHAs
CKOPOCTb TENa MPU HEPABHOMEPHOM JBHKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiMHEWHOe JBHkeHue. CBOOOIHOE
nageHue. OnbiTel [anumes.

PaBHOMepHOE ABMXKEHHE MO OKpYKHOCTH. Ilepuon m yvacrora oOpamieHus.
JIuHeiHas u yrinoBasi CKOpOCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

IlepBoiii 3ak0H HproToHa. Bropoii 3akoH Hetotona. Tpernii 3akon HerotoHa.
[IprHIMD CynIepIO3UIUK CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHUS, CUJla
TPEHMSI TIOKOSI, IPYTUe€ BUbI TPEHUS.

Cuna TSKECTM U 3aKOH BCEMHUPHOTO TITOTEHUSA. Y CKOpEHHE CBOOOIHOIO
nageHus. J[Bwkenue mianer Bokpyr Cosnma. IlepBas kocmMuyeckasi CKOPOCTb.
HeBecomocTs 1 neperpysku.

PaBHOBecue MarepuanbHONl TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPOrO TEJa ¢ 3aKPEIUIEHHON OChIO BpauleHus. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynbe tena. MsMeHeHne umnyibca. MITynbe cuibl. 3aKOH COXPaHEHHS
UMITyJIbca. PEakTUBHOE IBMKEHUE.

Mexanudeckass pabora ¥ MONIIHOCTh. PaboTa CHll TSDKECTH, YNPYrOCTH,
TpeHusi. CBsA3b 3HEpPruu U padoThl. [loTeHManbHas SHEPrUs Tea, MOAHATOrO HaJ
IIOBEPXHOCTHIO 3eMJIH. [loTeHIManbHas sHeprus c:xkatou npyxunbl. Kunernueckas
sHeprus. TeopeMa O KMHETUYECKOW SHEPIUU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEpPrUu.

Jemoncmpayuu.

1. HaGnronenme MexaHMYecKOro JBUKEHHUS Tela OTHOCUTENbHO Pa3HBIX Tell

OTCYETA.
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8.
9.

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

CpaBHeHue mnyTell W TPAEKTOPUN JBHKEHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTEIIBHO Pa3HBIX TEJ OTCUETA.

N3mepeHne CKOpoCTH U YCKOPEHHUSI NPSIMOJIMHENHOTO JBUKECHMUS.
HccnenoBanre Npu3HaKOB PaBHOYCKOPEHHOIO JIBHXKEHUSI.

Hab6nronenue nBrkeHust Teia o OKPY>KHOCTH.

Hab6nronenne MexaHnuecKux sSIBIICHUN, TPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM M YCKOPEHHOM  JIBUKEHUHU
OTHOCHUTENbHO KaOMHETa (PU3UKH.

3aBUCHUMOCTh YCKOPEHMS TEla OT MacChl Tela W JEUCTBYIOLIEH HAa HETrO
CUJIBL.

HabGnronenue paBeHcTBa CHIT TTPU B3aUMOJIEHCTBUM TE.

W3MeHeHne Beca Teaa Ipu YCKOPEHHOM JABHUKEHUM.

[lepenaya umItynbca mpu B3auMOAEHCTBUM TEIL.

[IpeobpazoBaHus SHEPTUU MTPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHue UMIyJibca MPU HEYNPYTOM B3aUMOJICHCTBUMU.

CoxpaHeHure UMITyJibca MpU a0COTIOTHO YIIPYTOM B3aUMOJICHCTBHHU.
HaOGmronenre peakTHBHOTO IBUKEHUSI.

CoxpaHeHrne MEXaHUUECKON IHEPTUM TIPU CBOOOTHOM IaJICHUH.
CoxpaHeHue MeXaHUUEeCKON SHEPTUH TP ABIKEHUH Teja Mo IeUCTBUEM
MPY>KUHBI.

Jlabopamopnuie padbomul u onvimel.

1.

KoHcTpynpoBaHue TpakTa Juisi pasrOHa W JAJbHEUIIEr0 PaBHOMEPHOIO
JBKEHUS IIApUKa WIH TEJIEKKH.

Omnpenenenue cpegHell CKOPOCTH CKOJBXKEHUS OpycKa WM JBYKCHUS
[IapUKa 10 HAKJIIOHHOU IIJIOCKOCTH.

OmnpeneneHue yCKOpEHHsI Tejla MPU PAaBHOYCKOPEHHOM JBHKEHUU 10
HaKJIOHHOM TJTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHM IPH PAaBHOYCKOPEHHOM
JBIDKEHUN 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka TrumoTe3bl: €CIUM MpPU PABHOYCKOPEHHOM JBHKEHUU O€3
HAa4YaJIbHOM CKOPOCTH IIyTH OTHOCATCA Kak psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIAE TPOMEKYTKH BPEMEHH OJJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHMSI CKOJBXKEHHS OT CHIIBI
HOPMAJIbHOT'O JaBJICHMUS.

Omnpenenenue KodhHUIIMEHTA TPEHUS CKOIBKEHUSI.

Onpenenenue )KECTKOCTH MPY>KUHBI.

Omnpenenenue paboThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBIJKEHHU Teia
10 TOPU30HTAIILHON MOBEPXHOCTH.



10. Onpenenenne padOTHl CHIBI YHOPYTOCTH TpU  MOABEME Tpy3a C
MCIIOJIb30BAaHMUEM HEMOJIBIXKHOTO U TTOJIBMYKHOT'O OJIOKOB.

11. MI3yueHue 3aKk0Ha COXPaHEHUS SHEPTUH.

Pazgen 9. Mexanuveckue KoJa1e0aHUs M BOJTHBI.

KonebarensHoe aemxenue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHMIA: TIEpHOI,
4acToTa, aMIUINTYy1a. MareMaTuyecKuil U Mpy>KUHHbIM MasTHUKU. lIpeBpanieHue
SHEPTUU MPH KOJIEOATETHHOM JIBH)KCHUU.

3aryxatonue — koniebaHua.  BolHyknennole — koneOanus.  Pe3onawnc.
Mexannueckue BoiHbl. (CBOMCTBA MEXaHWYECKUMX BOJH. [IpomonbHble U
NomnepeyHble  BOJIHBL. JlIMHA BOJMHBI M CKOPOCTh €€ pacrnpOCTpPaHEHUS.
MexaHnuecKkue BOJIHBI B TBEPAOM TEJE, CEICMUYECKUE BOTHBI.

3Byk. ['poMkocTh 3Byka u BbicoTa ToHa. OTpakenue 3Byka. UHPpa3Byk u
YIIBTPA3BYK.

Jemoncmpayuu.

1. HaOmronenue kosjeOaHUM Ted IO JECUCTBUEM CHUJIBI TSHKECTU U CHIIBI
YIOPYTOCTH.

Hab6ntonenue konebanuii rpy3a Ha HUTH U HA TIPY>KUHE.
HaOmnroneHne BeIHYKICHHBIX KOJI€OaHUM U pe30HaHCa.
PacnpoctpaneHnne npooJibHBIX U MOMEPEYHBIX BOJH (HA MOJEIHN).
HaOmronenre 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI pE30HAHC.
Jlabopamophuie pabomul u onvimaul.
1. OmpeneneHre 4YacTOThl M MEpHoJa KoOJeOaHUM MaTeMaTUYeCKOro
MasiTHHUKA.

2. OmnpenenieHre YacTOTHI U NIepUoia KOJIeOAHU I PY>KUHHOTO MasITHUKA.

3. HccnenoBanue 3aBHCUMOCTH TIepHoO/ia KOineOaHMid MOABEIICHHOTO K HUTH

rpy3a OT IJIMHbI HUTHU.
4. VccnemoBaHue 3aBUCUMOCTH TeproIa KoineOaHuii Py KUHHOTO MasSTHHKA
OT Macchl rpysa.

5. IIpoBepka HE3aBUCHUMOCTH MEPHOJIa KOJEOAHUW TIpy3a, MOJBEIIEHHOTO K
HUTHU, OT MaccChl Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIHME  3aBHUCHUMOCTb  Tiepuoja  KojebaHui
MPYKUHHOTO MasATHUKA OT MAcChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. VI3aMepeHue ycKopeHus CBOOOIHOTO MajeHUsI.

Pazgea 10. DneKkTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

OJEKTPOMAarHUTHOE  MOJie.  DJIEKTpOMarHuTHele  BOdHBL.  CBOMCTBa
AJEKTPOMArHUTHbIX BOJH. [lIkana 3JeKTpOMAarHuTHBIX BOJH. lcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.
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DnekTpoMarHutHas npupojaa cBera. CkopocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETA.

Hemoncmpavyuu.

1. CBOWCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomel u onvimol.

1. W3yueHue CBOWMCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0O MOOMIBHOTO

TenedoHa.

Pa3nea 11. CBeToBBI€ SIBJICHHUS.

JlyueBas  Mmogmenb  cBera.  HMcrounwkum — cBera.  [IpsmonuHenHoe
pacnpocTtpanenue cBera. 3atmenust Connua u JIynsl. OTpaxenue ceera. [1mockoe
3epKano. 3aKOH OTPaXKEHUs CBETA.

[Ipenomnenune cBera. 3akoH mpenomiieHusi cBera. llonmHoe BHyTpeHHEE
OoTpakeHHe cBeTa. Vcmonb3oBaHME TMOJHOIO BHYTPEHHETO OTPaKEHUSI B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xox syuerr B guH3e. OnTuueckas cucteMma (Qortoammapara,
MHKPOCKOIIa M TeJjiecKoma. ['a3 kak omnrThueckas cucrtema. biaum3opykocTe u
JalIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. Omnbitel HpioToHa. CroxeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpssmonHEHOE pacIpOCTPAaHEHUE CBETA.

OtpaxeHue cBera.

[Tonyuenne n300pakeHMl B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomiienue cBera.

OnTuyeckuil CBETOBO/I.

Xon mydeil B cobuparoleii TuH3e.

XOoq Iy4yer B pacCeUBaIOIIEH JIMH3E.

[Tonyuenue n300pakeHUi C TOMOILBIO JIUH3.

[Tpuniun geiicTBus ¢oToarnmapara, MUKPOCKONA U TEJIECKOIIA.

10. Mognens ri1asa.

11. Pa3noxxenue 6emoro cBera B CIIEKT.

12. [Tonydyenue 6em0ro cBeTa MpH CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnvie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPaKEHHUSI CBETOBOIO Jiyya OT yria
MaJICHUS.

2. M3yuenue xapakTepHUCTUK U300pa)KeHHUs MIPEAMETa B TNIOCKOM 3epKalie.

3. HccnepoBaHue 3aBUCHUMOCTH YIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yTJjia
MaJICHUS HAa TPAHULIE «BO31YX—CTEKIIO».
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4. TlonmydyeHue n300paxeHHil ¢ MOMOIIbIO COOMPAIOIIEH JINH3bI.
Omnpenenenue GOKYCHOTO PACCTOSHUS U ONTHYECKOW CHIIBI COOMparoIiei
JIVH3BI.

6. OmBITHI MO PA3JI0KEHUIO OEIOr0 CBETa B CIEKTP.

7. OmbBITHI 1O BOCHPHATHIO IIBETa MPEAMETOB MPHU MX HAOIIONEHUM 4Yepes
[[BETOBBIC (PMIIHTPHI.

Pa3nea 12. KBanroBble IBJICHUS.

Omnwitel Pesepdopna v mnanerapHass Mozenb atoma. Mojenb atoma bopa.
Hcnyckanue u noriomieHne ceera atomoM. KBaHThel. JInHedaTbie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- U raMma-uznydeHusi. CTpoeHre aTOMHOTO
anpa. HykionHas wmopens artomHoro snapa. W3ortonsl. PagmoakTuBHBIE
npeBpauienus. [lepuon nomypacmnajaa aTOMHBIX SIIEDP.

SAnepHble peakiyu. 3aKOHbI COXPAHEHUsS 3apsiI0OBOTO M MAacCOBOTO YHCEN.
DHeprus CBsi3M aTOMHBIX sjep. CBsi3b Macchl W dHeprud. Peakinuu cuHTe3a U
nenenus sanep. Ucrounuku sneprun CosiHIIa U 3BE3.

SAnepnas osHepreruka. [[eWcTBHUS paauMOAKTUBHBIX W3JIYYCHUN HaA HKUBBIC
OpraHU3MBI.

Jlemoncmpayuu.

CHexTpsl U3Ty4eHUS U TOTJIOICHUS.

CrexTpsl pa3Iu4yHbIX Ta30B.

CrnexTp Bogopoza.

Hab6nronenue TpekoB B kamepe BunbcoHa.

Pabota cuéTurka HOHU3UPYIOIIUX U3ITyYCHUH.

Perucrtpanust u3nydeHust IpupoIHbIX MUHEPATIOB U MTPOTYKTOB.

Jlabopamopnuie pabomel u onvimel.

1. HaOnroneHue CIuIomHbIX U JIMHEHYATHIX CIIEKTPOB U3TYYEHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHHUE IHEPTUM YACTHUIBI MO TOPMO3HOMY

nytu (1o gororpadusim).

3. V3Mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpUTENIBLHO-0000 1A IUIT MOAYJIb.

[ToBTOpUTETHEHO--0000IAIOIINI MOMYIJIH MPEIHA3HAUCH JIJISi CUCTEMATU3AIIH
U 0000mIeHUs TMPEIMETHOTO  COACpPX AHUS U ONbITa  JICATEIIbHOCTH,
NpUOOPETEHHOTO TIPH U3YyYEHUHU BCEro Kypca (PU3uKH, a TakkKe JJIs MOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHy 0 (U3HKe i1 00ydYaroluxcs,
BBIOPABIIINX ITOT yU4EOHBIN MPEaMET.

[Ipy “3ydeHHU AAHHOTO MOJYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NESTENbHOCTH, HA OCHOBE KOTOPHIX 00€CIEYMBAETCS JTOCTH)KEHUE MPEIMETHBIX U
METAnpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaTOB  00yuyeHus, (GopMHpYyeTCs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOECHHE HAYyYHBIX METOAOB HCCIIEIOBAHUS
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SIBJICHUA TIPUPOABl M TEXHHUKH, OBJAJICHUE YMEHUSMHU OOBACHATH (HU3NUYECKUE
SIBJICHUSI, TPUMEHSA I[IOJYYEHHbIC 3HAHWs, pelarb 3aJayd, B TOM YHCIIE
Ka4EeCTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.
[IpyHIMIIHANBHO AEATEIbHOCTHBIM XapaKTEP JaHHOIO pa3/ielia peain3yercs
32 CYy€T TOro, uYTO OOy4YarIIHuecs BBIMOJHIIOT 3aJaHusl, B KOTOPHIX UM
npeaaraercs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHUM pacro3HaBaTh M HAYYHO OOBSICHATH
du3nueckue sIBICHUS B OKPYKAIOIIEH MPUPOJIE U MTOBCEIHEBHOM KU3HH;
UCIOJIb30BaTh HAYYHbIE METOJIbI UCCIEAOBAHUS (PU3NYECKUX SIBICHUI, B TOM
YUCIIe IS IPOBEPKU TMIIOTE3 U MOJIYUYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSCHATh Hay4yHbIE OCHOBBI HauOOJie€ BaKHBIX JOCTHXKEHHUHM COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMED, MPAKTUYECKOT 0 UCTIOJIb30BAHUSI PA3JIMYHBIX UCTOYHUKOB
SHEPrMU Ha OCHOBE 3aKOHA IPEBPALICHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB
SHEPIUHU.



IINTAHUPYEMBIE PE3YJIBbBTATBI OCBOEHHUA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA30BAHUA

N3ydenne ¢u3uKku Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMS HaIPaBIICHO

Ha JOCTWKEHUE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

B pe3synbrare uzyuenus QU3MKU HA YPOBHE OCHOBHOI'O 00IIIEr0 00pa3oBaHMS

y obyuaromierocss 0yayT copMHUpOBaHBI CIECIYIOIIME JTUNYHOCTHBIC PE3yIbTaThl B
4acTHu:

1) naTpHOTHYECKOT0 BOCTIMTAHMS

— IIPOSIBJICHUE UHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUUCKOMN
bu3HUecKol HAYKU;

— IIEHHOCTHOE OTHOIIEHUE K JJOCTIKEHHSIM POCCUNCKHUX YUEHBIX--(U3UKOB,;

2) rpaaaHCKOro M IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJICHHH OOIIECTBEHHO 3HAYMMBIX
W OTUYECKHX TMPOOJIeM, CBSI3aHHBIX C TPAKTUYECKAM TNPUMEHEHHUEM
JOCTUKEHUH (PU3HUKY;

— OCO3HaHUE BAXXHOCTH MOPAIBHO--3TUYECKUX MPUHIUIIOB B JEATEIbHOCTH
Y4EHOT0;

3) 3¢TeTHYECKOr0 BOCIIUTAHHUS:

— BOCIIPUSATHE ICTETUYECKUX KAYECTB (PU3MUECKON HAYyKHU: €€ TapMOHHYHOIO
IIOCTPOEHMUS, CTPOrOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMSL:

— OCO3HaHUE IEHHOCTU (PU3NYECKOM HAyKM KAaK MOIIHOIO0 HHCTPYMEHTa
II03HAHUsI MUpPA, OCHOBBI PA3BUTHs TEXHOJIOTUM, BaXHEHIIEH COCTABISAIOLLEH
KYJIbTYPBI;

— pa3BUTHE HAYyYHOM JHOOO3HATENILHOCTH, MHTEpECcAa K HCCIeN0BATEIbCKON
JEATENIbHOCTH;

5) ¢opMupoBaHuUsT  KYJbTYPbl 3I0POBbS H  3MOIMOHAJBHOIO
0J1aromnoJIy4us:

— OCO3HaHUE IIEHHOCTHM Oe30macHoro ooOpa3a >KM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTU TMpaBWJl OE30MacHOr0 IOBEACHUS Ha
TpaHCIIOPTE, HA JIOporax, C JJIEKTPUUYECKHUM U TEIUIOBBIM 00OpYIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopMUpPOBaHHOCTh HaBbIKa pediiekcuH, TMPU3HAHME CBOErO IMpaBa Ha
OLIMOKY M TaKOTO )K€ MpaBa y IPyroro 4eoBeKa;

6) Tpy10BOI0 BOCIMTAHMSI:

— AaKTUBHOE y4yaCTHE B PEIICHUM MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTelbHOM  OpraHu3allui, TopojAa, Kpas) TEXHOJIOTHYECKON W



COLIMANILHON HANPABJICHHOCTH, TPEOYIOMUX B TOM YHCIe U (U3HYECKUX
3HAHMI;

e — HHTEPEC K MPAKTUIECKOMY M3yUCHHIO TIPOhECCHid, CBI3aHHBIX C (DU3UKOM;

e 7)3K0JIOTrHYECKOr0 BOCIIUTAHUA:

e — OpHUCHTAIMS Ha MPUMEHEHUE (PU3MUECKUX 3HAHUU ISl penieHus 3aaad B
00JIaCTU OKpY’Karoled cpenpl, MUIAHUPOBAHUS TOCTYNKOB M OLEHKUH WX
BO3MOXHBIX MTOCTIECTBUMN [ OKPYKAIOIIEH CPEbI;

e — OCO3HaHHME IIO0AJTHLHOIO XapaKTepa SKOJOrMYECKUX MPOOJEM U MyTel ux
pelICHNS;

e 8) amanTanum K U3MEHAIOUIMMCH YCJIOBHSAM COLHUAIBHON U NPUPOTHON
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJICUCTBMU MPU BBHINOJHEHUU HUCCICIOBAHUN U
MPOEKTOB (U3UYECKONW HANPaBICHHOCTH, OTKPBITOCTh OIBITY WU 3HAHUSIM
ApYyTuX,;

e — TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 IMPAKTUUYECKYIO
JICATEIIbHOCTD,

e — TOTPEeOHOCTH B (DOPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHCIIE (OPMYIUPOBATH
W], TIOHATHUS, TUTIOTE3bl 0 GU3UIECKUX OOBEKTaX U SIBIICHUSIX;

e — OCO3HaHHE AePUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH
busuKy;

e — IUIAHMPOBAHUE CBOCTO Pa3BUTHS B TNPHOOPETEHWH HOBBIX (PU3HYCCKHUX
3HAHMI;

e — CTPEMJICHUE aHAJM3UPOBATh U BBISBIISITH B3AaUMOCBSI3U MPUPO/IbI, 00IIIECTBA U
HYKOHOMUKH, B TOM YHCJIE C HCTIOIB30BaHUEM (PU3NUECKUX 3HAHUM;

e — OIICHKAa CBOMX JCHUCTBUM C YYETOM BIIMSHUS HAa OKPYXKAIOIIYI0 CpeEny,
BO3MOJKHBIX TJI00aIbHBIX OCIEICTBHIA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynpTaTe ocBOoe€HHMS mporpaMmbl MO (U3MKE HA YpPOBHE OCHOBHOTO
o0rmero oopa3oBanus y o0ydaromierocsi OyayT copMUpPOBaHBI MeTaNpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MTO3HABATEIHHBIC YHUBEPCATHHBIC YICOHbIE TCHCTBUS,
KOMMYHUKATUBHBIC  yHHUBEpPCAJIbHBIE  Yy4eOHBIC  JICUCTBUS, PETYJISTUBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHSI.

Ilo3naBaTenbHbIe YHUBeEPCAJIbHbIE YUueOHbIe el CTBUSA

Ba3oBhle JJornueckue AeiicTBHA:



BBISIBIIAITH M XapakTEPU30BaTh CYIECTBCHHbIC TMPU3HAKA OOBEKTOB
(s1BIICHMIN);

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIUK, OCHOBAHUS JIJIs
0000111eHNs ¥ CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pacCMaTpUBaEMBbIX (pakTax,
JTAHHBIX U HAOJIFOICHUSIX, OTHOCAIIUXCS K (DU3UYECKUM SIBIICHUSIM;
BBISIBIISATh NIPUYMHHO--CJIC/ICTBEHHbIC CBS3U TPHU HU3YyYECHUU (DU3UUECKUX
SIBIICHUI W MPOIIECCOB, JIENATh BBHIBOJBI C HCIIOJIIb30BAHUEM JICTYKTUBHBIX
¥ WHAYKTUBHBIX YMO3aKIIOUEHHUH, BBIIBUTATh THUIIOTE3bI O B3aUMOCBSI3SIX
(U3NYECKUX BEITUYHH;

CaMOCTOSITEILHO BBIOMpPATh CMOCO0 pelieHus y4eOHoW Qu3nueckoi
3ama4yn (CpaBHEHHE HECKOJIBKHX BApHUaHTOB pEIICHUs, BbIOOp Hambolee
MOXOISIIETO ¢ Y4ETOM CaMOCTOSITEIHPHO BBIJICIICHHBIX KPUTEPHEB).

Bba3oBble nccienoBaTeLCKHE TeHiCTBUA .

UCIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATENIbCKUI MHCTPYMEHT NTO3HAHUS;
MPOBOJUTH MO CAMOCTOSITEIBHO COCTABJIEHHOMY IUIAHY OIBIT, HECIOKHBIM
(buU3MUECKUl HKCIEPUMEHT, HEOONbIIOE UCCIeN0BaHNEe (PUIUYECKOTO
SBJICHUSI,

OLICHMBaTh HAa NPUMEHUMOCTH M JOCTOBEPHOCTh HH(OpMALHIO,
MOJIYYEHHYIO B XO/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSATEIHHO (POpMYyTHPOBATH 00OOIIEHUS U BBIBOJIBI 1O PE3yJbTaTaM
MPOBEIEHHOIO HAOIIOEHUS, OTIbITA, UCCIIEIOBAHUS;

IPOrHO3UPOBATh  BO3MOXKHOE  JaJibHEWIIee pa3BUTHE  (DU3UUECKUX
MIPOLIECCOB, a TAK)KE BBIIBUTaTh MPEANOI0KEHN 00 UX PA3BUTUU B HOBBIX
YCIIOBUSAX U KOHTEKCTAX.

Pabora c nungopmanmeii:

IPUMEHATH Pa3Iu4HbIe METO/bI, NTHCTPYMEHTHI U 3alPOCHI NPU MOUCKE U
orOope HMH(pOpMalMHU WM JJaHHBIX C Y4YETOM MPENIOKEHHOW Yy4eOHOU
bu3ndeckoi 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO
pa3IMYHBIX BUAOB U (OPM IPEICTaBICHMUS,

CaMOCTOSITEILHO ~ BbIOMpaTh ONTUMaJbHYIO (OpMY MpeacTaBICHUS
uHbOpMallMl ¥ WUIOCTPUPOBATh pEIIaeMble 3a7aud  HECIOXKHBIMU
cXeMaMu, I1harpaMMaMi, HTHOU TpaduKoi 1 UX KOMOUHALIUAMHU.

KoMMmyHnKkaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUA:

B XO7€ OOCYXIEHHUS Y4eOHOro maTepualia, pe3yJbTaTOB J1a0OpPaTOPHBIX
paboT M IPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKAAaEMOH TEMbI U
BBICKa3bIBaTh WJI€H, HAIICJICHHBIC HA PEIICHHE 3aJauyd U MOJJepKaHue
0J1ar0XKeIaTeIbHOCTH OOIICHNS;



COMNOCTABJISITh CBOU CYXICHHS C CYXICHUSIMH JPYTHUX YYACTHHUKOB
Juanora, OOHapyKUBaTh Pa3Iu4Ke U CXOJICTBO MO3UIINN;

BBIPAJKATh CBOKO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;
MyOJUYHO MPECTABIATh PE3YIbTAThl BBHITIOIHEHHOTO (PU3NYECKOTO OMBITa
(aKCTIepUMEHTa, UCCTIEA0BaHMS, TIPOEKTA);

IIOHUMAaThb WU HCHOJIb30BaTh  MPEUMYILIECTBA  KOMaHAHOM U
WHIUBUIYaTbHOH pabOThl MPU PEHICHUH KOHKPETHOW (U3MUYECKOU
poOJIeMBI;

MIPUHUMATh LIEJIM COBMECTHOM JEATEIbHOCTH, OPTraHW30BbIBATH JEHCTBUS
no e€ JOCTIKEHMIO: PaclpeleNsTh PO, OO0CYX IaTh MPOLECCH U
pE3YJIbTaThl COBMECTHOM pabOoThI, 000011aTh MHEHHUSI HECKOJIBKUX JTIOJIEH;
BBITIOJIHATH CBOIO YacTh palOThI, JOCTUTAsi KAYECTBEHHOI O pe3yJbTaTa 1o
CBOEMY HAIIPABIICHUID WU KOOPAWHUPYS CBOU [JEUCTBUSA C JIPYTHUMU
YJ€HaMU KOMaH/IbI;

OLICHMBATh Kauye€CTBO CBOETO BKJaJa B OOLIMNA MPOIYKT IO KPUTEPUIM,
CaMOCTOSITEILHO CHOPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aUMO/ICHCTBHUSI.

PerJ]SITI/IBHLIe YHUBEpPCAJIbHLIC y‘leﬁﬂble HeﬁCTBHﬂ

Camoopranusanmus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CHUTYyAIUSAX, TPEOYIOITHUX
JUTS periieHusT GPU3NYeCKUuX 3HAHUH;

OPHUEHTHUPOBATHCS B  PA3JIUYHBIX  TMOAXOAAX TMPHUHATHS  PEIICHHUM
(MHIMBUAYATbHOE, TPHUHITHE PEIICHHWS B TPYIIE, MPUHATHAE pPEIICHUN
rpynmnom);

CaMOCTOSITETTFHO COCTABIISITh AITOPUTM pelIeHUs GU3NUECKON 3a7auu Uiu
IUTaHAa HMCCIEAOBAaHUS C Y4ETOM HMEIOUINXCA PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh MPEAJIaraéMble BApUAHTHI PEIICHUM;
JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬁMOKOHTpOJIb, MOIUOHAJIbLHBIN HHTE/JIEKT:

JlaBaTh aJIEKBaTHYIO OIICHKY CUTYaIluu U TpeJjiarath 1iaH e€ N3MEHCHHUS,
OOBSCHATh TPUYMHBI  JOCTWIKEHUS  (HEIOCTH)KCHHS)  PE3yJIbTaTOB
NeSITeTHLHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh (B TOM YHKCJIE B XOJ BBITIOJHEHUS
(Gbu3NYEeCKOro UCCIENOBaHUS WJIM TPOEKTa) HA OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHHUBIIMXCS CHUTYallMii, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE Pe3yibTaTa IeJIU U YCIOBUSM;

CTaBUThH €05 Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WIW JUCKYCCUU
Ha HAY4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUS U JIOTUKY JPYroro;



MPU3HABATh CBOE MPABO HA OMIUOKY MPHU pelIeHnH GU3NUECKUX 3a71a49 WiIn
B YTBEPXKACHHUSIX HA HAYYHBIC TEMBI U TAKOE K€ MPABO APYToro.

IHPEJMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 KJacce npeaMeTHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIIUXCSA YMEHUM:

UCIIOJIb30BaTh  MOHATHUS: (PU3WYECKHME W  XUMHYECKHE  SBJICHHUS,
HaOJIOZICHUE, HKCIIEPUMEHT, MOJEb, TUIOTEe3a, CAUHUIIBI (HU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHble COCTOSIHUSI BellecTBa (TBEPIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHUYECKOE [IBIDKEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, NPSIMOJMHENWHOE), TPAEKTOPHs, PaBHOJEHCTBYIOIIAS
cuia,  aepopmaunus  (ympyras, — IJIacTUYecKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbL;

paznuuath siBjaeHus (auddysus, TEmIoBoe NBUKEHHUE YACTUIl BEIIECTBA,
pPaBHOMEpPHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKEHUE,  WHEPIus,
B3aUMOJICICTBUE TEJ, PABHOBECUE TBEPHABIX TEN C 3AKPEIJIEHHOM OCHIO
BpallcHus, Tepenada JaBiICHUS TBEPABIMUA TeElIaMH, JKHIKOCTIMH U
razamMd, arMocepHoe JaBlieHWEe, IUIaBaHUE Tell, [peBpalleHUs
MEXaHUYECKOW DHEPTHH) IO OMHCAHUIO MX XapaKTePHBIX CBOWCTB W HA
OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SBJICHUE;
pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3WYECKUX  SIBJICHUUA B
OKPY’)KalollleM MHpe, B TOM 4Hcie (U3UYECKHUE SIBIICHUS B MPHUPOJIE:
MPUMEPHI JIBWKCHHS C PA3IUYHBIMA CKOPOCTSIMH B JKUBOW W HEKHUBOU
pUpOAE, NEUCTBUE CWJIBI TPEHUS B TPHUPOAC W TEXHUKE, BIHSHHC
aTMOoCc(epHOro JaBJICHUS HA JKMBOW OpPraHM3M, IUIaBaHUE PHIO, pblUyard B
TEeJIe YEeIOBEKa, MPU 3TOM NEPEBOIUTH MPAKTUIECKYIO 3a7ady B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOWCTBA (MMPU3HAKHN) (PU3UUECKUX SBIICHUIA;
OINMCHIBATh M3yUYCHHBIC CBOMCTBA TE M (PU3UUYECKUE SBIICHHUSI, UCTIOIB3YS
dbusnueckne BeTWYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpeMS,
MyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIA YIPYTOCTH, CHJIA TSAXKECTU, BEC
Tella, cuila TPEeHUs, AaBjieHHe (TBEPAOro Tela, >KUJIKOCTH, Trasa),
BBITAIKMBAIOIIAs CHUJIa, MEXaHUYEeCKas padoTa, MOIIHOCTb, IJIEYO CHUJIBI,
MOMEHT CWIbI, KO3(P(GUIMEHT TMOJE3HOr0 JEHCTBUSA MEXaHHU3MOB,
KMHETUYECKasi U TIOTCHIMAJIbHAs DHEPrHus), MPU OINKUCAHUM TPABUIHHO
TPakTOBaTh  (PU3UYECKHM  CMBICT  HMCHOJAB3YEMbIX  BEIUYMH, UX
00O3HAaYEHUsI M €IUHUIIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEIMUYMHY C JIPYTUMU BEIMYMHAMH,
CTPOUTH TpahvKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYHH;



XapaKkTepu30BaTh CBOMCTBAa TeN, (pU3MUECKHUE SIBICHHUS M IPOLECCHI,
WCIIOJIb3YSI TIpaBMiIa CJIOXKEHUs CHII (BAOJb OAHOW mMpsMon), 3aKkoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBuJIo paBHOBecHUs pbruara (0Joka),
«30JI0TO€ IPABWJIO» MEXAHHMKH, 3aKOH COXPaHEHUsS MEXaHU4YECKON
SHEpruM, NpPU 3TOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aMMCBIBATH M0 MATEMATUYECKOE BBIPAKEHUE;

OOBCHATH (PU3UYECKUE SBJICHUS, IPOLIECCH] U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMii MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh MPUYUHHO--CJICAICTBEHHBIE CBS3H, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoi Ha 1-2 M3y4EeHHBIX CBOMCTBA (DU3UUECKUX
SBJICHUM, (PU3UUYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemiaTth pacu€THble 3aJadyd B 1—2 JEHCTBUS, HCHOJb3ys 3aKOHBI H
bopMynbl, cBsi3bIBatONIMe (U3MUYECKHUE BEIMYMHBI: HAa OCHOBE aHalu3a
YCIJIOBUSA 3a/1auy 3alUCHIBATh KPATKOE YCIOBUE, MOACTABIATh (GU3HUECKHE
BEJIMYMHBl B (OPMYJIbl M TPOBOAUTH PACUEThl, HAXOJIUTh CIPABOYHbBIC
JTaHHBbIe, HEOOXOAUMBIE JJIs PEIICHUS 3aj]lay, OLIEHUBATh PEAIUCTUYHOCTh
MOJIy4eHHOU (DU3UUECKON BETUYUHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXXHO pPEHIMTh NpH MOMOUIU
(bU3HYECKUX METOJOB, B OIMCAHUH MCCIIEIOBAHUS BBIJIEIATH IPOBEPAEMOE
Npennonoxenue  (TUIoOTe3y),  pa3auMyaTb U HMHTEPIPETHPOBATH
NOJIYYEHHBI pE3yJbTaT, HAXOIWTh OWIMOKA B XOJ€ OIbITa, JENaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

IPOBOJAUTH OMNBITBI IO HAOMIOJNEHUI0 (DU3MYECKUX SIBICHUH WU
buznyeckux CBOICTB TEJL: dbopmynupoBaTh MIPOBEPSIEMBIEC
MPEINON0KEHHUs, COOMPATh YCTAHOBKY U3 MPEII0AKEHHOT0 000pyA0BaHMUS,
3aIlMCHIBATh X0l OMbITa U (DOPMYIHPOBATH BHIBOBI;

BBIIIOJIHATh MpSMbIE W3MEPEHHsI PACCTOSHUSA, BPEMEHHM, Macchl Tea,
00béMa, CUIBI W TEMIEpaTypbl C HCIOIb30BAaHUEM AaHAJOTOBBIX U
UppOBBIX MPUOOPOB, 3aMUCHIBATH IOKa3aHUA MPHOOPOB C YUYETOM
3aJIaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHUN;

MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BETUUMHBI OT
JIpYroil C HCIOJIb30BAHUEM IMPSIMBIX H3MEPEHUH (3aBUCUMOCTH MYTH
PaBHOMEPHO JIBWXKYLIErOCsS Tejla OT BPEMEHM JBWKEHUS TeENa, CHIIbI
TPEHHUS CKOJIBKEHUS OT Beca Tella, KauyecTBa 00pabOTKU MOBEPXHOCTEN Tel
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAJH CONPUKOCHOBEHHUS TEJl, CUIIBI
YOPYTOCTU OT YJIMHEHUsI TPY>KUHbBI, BBHITAJIKWBAIONICH CUJIBI OT 00BbEMa
MOTrPYKEHHOM YacTH Tela M OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCHUMOCTH
OT IUIOTHOCTH T€Ja, OT TNIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJI0, YCIOBUM
IUIaBaHUsl TEJ, YCJIOBUM paBHOBECHs pbluara U OJOKOB), y4acTBOBAaTh B



IUIAHWPOBAHUM y4e€OHOrO HCCIENOBaHUs, COOUpAaTh YCTAaHOBKY W
BBIMIOJIHATh W3MEPEHUs, CIeNysl MPeIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl MOJYYEHHOH 3aBHUCUMOCTH (DUM3UYECKUX BEIMYUMH B BHUJE
NPE/UIOKEHHBIX Ta0null U TpaduKOB, JAeNIaTh BBIBOABI IO pe3yJibTaTaM
UCCIIEIOBAHMSI;

IPOBOJIUTh KOCBEHHBbIE H3MEpPEHHs] (PU3MUECKUX BEIUYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTU U TBEPAOrO Tejla, CUla TPEHHUS CKOJIBXKEHHUS,
JaBJI€HHWE  BO3JlyXa, BbITAIKUBAIOUIas CWia, JEHCTByrollas Ha
HOrpYKEHHOE B KHUJIKOCTh Te€NO, KO3((UIMEHT IOJIE3HOrO JEHUCTBUSA
IOPOCTBIX MEXAaHU3MOB), CJIeAys NPEUIOKEHHOM HMHCTPYKLUUU: TpU
BBIMIOJIHEHUH HU3MEPEHU coOMpaTh SKCIEPUMEHTABHYIO YCTaHOBKY U
BBIUUCIIATH 3HAUEHNUE UICKOMOMW BEIUYMHBI;

CO0JIIO/1aTh MpaBUIJIa TEXHUKU OE€30M1aCHOCTH MpHU paboTe ¢ 1aOOpPaTOPHBIM
000pyI0BaHUEM;

YKa3bIBaTh TPUHIUIBI JACHCTBHUSI MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, JIUHAMOMETpP, COOOILNAIOIIMECS COCYAbl, OapoMmerp,
phIYar, TOJABMKHBINA 1 HETIOABW)KHBIN OJIOK, HAKIIOHHAS TJIOCKOCTB;
XapaKkTepu30BaTh MPHUHIMIBI JEHCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OIMOpPOM Ha WX omucaHus (B TOM YHCIE:
NOJIIMITHAKY, YCTPOWCTBO BOJAOIPOBOJA, THUAPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOM HACOC, ApEOMETP), UCIIOIb3YS 3HAHUS
O CBOWCTBaxX (PU3NYECKUX SIBIICHUA M HEOOXOIUMbIE (PU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJAUTH  MpUMEpPhl  (HAXOAWTH HWHPOPMAIMIO O  IpUMEpax)
NPAaKTHYECKOTO HCHOJIb30BaHUS (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU JJI1 obecriedeHnsi 0€30MacHOCTU MpU OOpalieHuu ¢ mpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 30POBbS U COONIOACHUS
HOPM 3KOJOTMYECKOT0 MOBEAEHUS B OKPYKAIOILIEH CPEJIE;

OCYILIECTBJISATH OTOOp HCTOYHUKOB uH(popManuu B VHTepHeTE B
COOTBETCTBHH C 33JaHHBIM MTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUH M TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBLACIATH
uHPOpPMAIUIO, KOTOpas SBISETCS NPOTUBOPEUMBON WM MOXET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHINOIHEHUH yU4e€OHBIX 3a/laHU HAy4YHO--TIONYJISIPHYIO
auTepaTypy  (pu3Mueckoro copepiKaHMs, CIpPaBOYHbIE MaTepHabl,
pecypcbl cetu HTepHET, BiIajeTh NpUEMaM KOHCIIEKTUPOBAHUSI TEKCTA,
npeodpazoBaHusl UHPOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHbBIE U YCTHBIE COOOLIEHUS Ha
OCHOBE 2—3 UCTOYHUKOB MH(poOpManuu (HU3NUECKOIO COJIEP)KaHUs, B TOM



quclie MyOJIMYHO JelaTh KpaTKUE COOOIIEHHUS O pe3yibTaTaX MPOEKTOB
WIKM y4eOHBIX WCCIENOBAHWN, MPU HSTOM TPAMOTHO HCIOIH30BAThH
W3YYCHHBIM TOHATHUIHBIA ammaparT Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE MPE3CHTALEN;

IpPU BBIMOJTHEHUN Y4YEOHBIX MPOEKTOB W HMCCIEAOBAHHMIA paCIpENemsiTh
00s3aHHOCTU B TPYMIE B COOTBETCTBUHM C TMOCTAaBICHHBIMHU 3aJadyaMu,
CIEAUTh 3a BBIINOJHEHUEM IUIAHA JIEMCTBUM, AaJEKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJAJ B  JIEATEIbHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHHMKAaTHUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAFOIIHX.

K xoniy oOyueHus B 8 kiiacce npeaMeTHble pe3ynbTaThl HA 06a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

WCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUYKECHUE
aTOMOB U MOJIEKYJI, arperaTHbI€ COCTOSHUS BEIIECTBA, KPUCTAUIMUECKUE U
aMmop(HbIe TeJa, HACHIIEHHBIH W HEHACBHIIMICHHBIM TMap, BJIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUECKUM 3apsi]l, FJIEKTPUUYECKOE IMOJIe, TPOBOIHUKU
U JUDJICKTPUKH, TOCTOSHHBIN 2JIEKTPUYECKUM TOK, MATHUTHOE TI0JIC;
paziuuath SBJICHUS (TEIUIOBOE pPACIIMpEHHE M CXKaThe, TeIulomnepenaya,
TEIJIOBOE PAaBHOBECHE, CMAuMBAHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHUE,
KOHJICHCAIMS, IUIaBJICHUE, KpUCTa/uiM3anus (OTBEpAEBaHUE), KHUIICHUE,
TerIonepenaya (TemI0NPOBOAHOCT, KOHBEKIIHUSI, U3IIy4YEHUE),
AJIEKTPHU3AIUs TN, B3aUMOJICUCTBUE 3apAJIOB, ACHCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJCHUCTBUE MATCHUTOB, JICHCTBUE
MAarHUTHOIO MOJsl HA MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHAYKITUS )
M0 OIMCAHMI0 MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3MUECKOE SBIICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3WYECKUX  SBICHUN B
OKpYXaloleM MHpEe, B TOM UHcie (U3UYECKUE SBICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSHDKEHUE M KANWUISIPHbIE SIBICHHUS B MPUPOJE,
KpUCTAJUTBI B mOpupojae, uziaydeHue CoiHIa, 3amMep3aHHe BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JIEKTPUUIECKHE
SBJICHUSI B atMocdepe, IIESKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiu, Jpeid IMOaICOB, PO MarHUTHOTO IOJS JUIS KU3HM Ha
3emiie, MONSIPHOE CUSTHUE, TIPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCNATh CYIIECTBEHHBIE CBOWCTBA (MpU3HAKU) (DUIUUIECKUX
SIBIICHUU;

OIMMCHIBATh M3yYECHHBIC CBOMCTBA TeN M (DU3UYECKUE SBJICHUS, UCIIOIb3YS
bu3nYecKre BEIWYUHBI (TeMIlepaTypa, BHYTPEHHSSA dHEPTHs, KOJIMYECTBO
TEIJIOThI, yJedbHAasl TEIIOEMKOCTh BEIIECTBA, VjACIbHAs TEIIOTa



IUIaBJICHUS, yJENbHAs TEIJIoTa MapooOpa3oBaHusl, yJelbHAs TEIIoTa
CrOpaHusi TOIUIMBAa, KOA((UIMEHT TMOJEe3HOr0 JAEHCTBHUS TEIUIOBOM
MAIllMHbI, OTHOCUTEJIbHAs BIAXHOCTh BO31yXd, JJICKTPUYECKUUA 3apsn,
Cuia TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE IPOBOJHMKA,
yIEIbHOE  CONpOTHUBJIEHUE  BellecTBa, pabora W MOUIHOCTH
AIIEKTPUYECKOI0  TOKAa), TMpU OMNHCAHUM MPaBWIbHO  TPaKTOBATh
¢u3nyecKkuil CMBICI HCHOJB3YEMBIX BEJIMYMH, 00O3HAYEHUS] U €AUHMIIBI
¢u3nyecKux BEIWYMH, HAaXOAUTh (HOPMYJIbI, CBS3bIBAIOLIME JIAHHYIO
(¢u3NYeCKyl0 BEIUYMHY C JPYTUMHU BEIUYMHAMH, CTPOUTH TIpapuKu
U3YyYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapakTepu3oBaTh CBOMCTBAa TeJ, (PU3MUECKHUE SIBIEHHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUSI MOJIEKYJISIPHO--KHHETUYECKONH TEOPUHU
CTPOEHHUsI BEIIECTBA, NPUHLUI CYNEPHO3UIMHU MOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsa, 3akoH Oma JIJIs y4acTKa IenH, 3aKOH
Jxoyns—JleHna, 3aKkOH COXpaHEHMs DHEPrUM, IpPU HTOM JaBaTh
CJIOBECHYIO (OpPMYJIMPOBKY 3aKOHA W 3aIlMChIBATh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3UYECKHE MPOLECChl M CBOMCTBA TE€JI, B TOM YHCIE U B
KOHTEKCTE CUTyallud MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTEPA: BBISABIIATH
NPUYHUHHO-CJIEICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOrH4YecCKuX
[IaroB C OMopodl Ha 1—2 M3yYeHHBIX CBONCTBA (U3UYECKUX SIBICHUI,
(U3HYECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€rHble 3aJadyd B 2—3 JICUCTBUS, HCHOJIB3YsS 3aKOHBI W
dbopmynbl, cBsi3bIBatOIME (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHaIH3a
YCJIOBHUSl 3aJlaud 3allMChIBaTh KPATKOE YCIOBHE, BBISABIATH HEIOCTATOK
JaHHBIX IS pelleHHsl 3aJaud, BbIOUpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOoAMMbIE N7l €€ pelIeHHs, NPOBOAUTH pPACUEThl U CpPABHUBATH
MOJIyYEHHOE 3HAUYC€HHUE (PU3NYECKON BEIUUYHMHBI C U3BECTHBIMU JAHHBIMU;
pacrmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO pPEIIUTh MpPH [TOMOIIU
bu3nYecKuX METONIOB, HCIONb3Yys OMHCAHUE HCCIIEOBAHUS, BBLACTATH
IIPOBEPSIEMOE  IIPEANOJIOKEHNUE, OLEHUBATh IPABWIBHOCTh IOPSIKA
IIPOBEAECHUS UCCIIEIOBAHMS, JAEJIaTh BBIBOBI,

IOPOBOJUTH OMBITHl 1O HAOMIOACHHUIO (U3UYECKUX SIBJICHUN WU
¢bu3nyecKux CBOMCTB Tel (KalUUIApHBIE SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3yXa OT ero oobéma, TeMIepaTrypbl, CKOPOCTU MpPOLEcca OCThIBAHUS U
HarpeBaHusl NpHU M3JIYYEHUU OT IIBETa M3JIydarollei (IOrionaromiei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHHs BOJBI OT TEMIEPATYpPbl KUAKOCTH H
IO €€ IIOBEPXHOCTH, OJJIEKTpHU3alUsg TeI U B3aUMOJEHUCTBUE
IEKTPUYECKUX 3apsAJI0B, B3aMMOJECHUCTBHE IIOCTOSIHHBIX MAarHuToOB,



BU3yalM3allisl MAarHUTHBIX TOJE€H TOCTOSHHBIX MAarHuTOB, JEUCTBUSA
MarHUTHOTO TOJIsI Ha MPOBOAHHMK C TOKOM, CBOMCTBa 3JIEKTPOMArHura,
CBOWMCTBA 3JIEKTPOABUTATENsl MOCTOSHHOIO TOKa): (HOpMYIHpOBaTh
IpOBEpsiEMbIE MPEAIOIIOKEHNs, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO
000py10BaHUsl, ONUCHIBATH X0 OMBITa U (HOPMYIHPOBATH BHIBOBI;
BBIMIOJIHATh ~ MpsIMbIE  U3MEPEHUS  TEMIIepaTypbl, OTHOCHUTEIbHOU
BJIQKHOCTH BO3[yXa, CHUJIbl TOKa, HANPSHKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (PU3MUYECKUX BEIUYHH, CPABHUBAThH
pe3ysbTaThl U3MEPEHUH ¢ YUETOM 3aJJaHHOI a0COMIOTHOM MOTrPeNIHOCTH;
IPOBOJUTH MCCIEIOBAHNE 3aBUCUMOCTH OJHOM (PH3MUECKON BETUYUHBI OT
Ipyroii ¢  HCIONB30BaHHMEM TMpPSIMBIX HU3MEPEHUH  (3aBHCHMOCTD
CONPOTHUBIICHHSI TMPOBOJHUKA OT €ro JJIMHBI, IUIOU[aJd TONEPEYHOro
CEYEHHS M YAETHHOI'O CONPOTUBIICHHUS BELIECTBA MPOBOIHUKA, CHIIBI TOKA,
WAYIIETO Yepe3 TPOBOJAHMK, OT HANpsHKEHUS Ha  TPOBOJHHUKE,
UCCIIEJIOBAHUE TIOCIIEOBATEILHOTO ¥ TapajlIeIbHOTO  COEIUHEHUN
MPOBOJHUKOB): TUIAHUPOBATh HCCIIEOBaHUE, COOMpPATh YCTAHOBKY U
BBITIONHITh W3MEPEHHs], CIeqys MPenjoXEHHOMY IIaHy, (UKCHpOBAThH
pe3yabTaThl TOTYYECHHONW 3aBUCUMOCTH B BHJE TaOnWI U TpaduKos,
JIeNaTh BBIBOJBI 110 PE3yJIbTaTaM MCCIIEOBAHMS,

NPOBOJUTh KOCBEHHBIE HU3MEpEHMs] (PHU3UYECKHX BeNWYuH (yAenbHas
TEINIOEMKOCTh  BEIIECTBA, COMPOTUBJICHHE TPOBOJHWKA, paboTa U
MOIITHOCTh DJIEKTPUUECKOr0 TOKA): IUIAHUPOBATh H3MEPEHHs, COOMpaTh
AKCMEPUMEHTATBHYIO YCTAHOBKY, CIEIys MPEANOKEHHOW WHCTPYKIUH, U
BBIUUCIISTH 3HAYCHUE BEIUYUHBL;

COOJIIO/IaTh MpaBUIIa TEXHUKU OE€30MMacCHOCTH MPHU padoTe ¢ 1abOpaTOpHBIM
000pyI0OBaHUEM;

XapakTepu30BaTh MPHUHIMIBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OIMOPOH HA HMX OMHCAHUA (B TOM 4YHCIE:
cHUCTeMa OTOIUIEHHUS IOMOB, TUTPOMETpP, MapoBas TypOHWHA, aMIepMeTp,
BOJIbTMETpP, CUETUYMK HJIEKTPUUECKOM HHEPTHUH, DJIEKTPOOCBETUTEIHHBIC
npuOOpHkl, HarpeBaTeIbHbIE JIEKTPONPUOOPHI (IPUMEPHI), DIEKTPUUECKUE
PEJOXPAHUTENH, SJICKTPOMArHUT, JIEKTPOIBUTaTENb OCTOSIHHOIO TOKA),
UCIIOJIb3Ysl 3HAHUSA O CBOMCTBax (PM3MUYECKUX SIBJICHUM M HEOOXOIUMbIE
¢duznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA W HM3MEPUTEIbHbIE
npubopel MO CXeMaM M CXEMaTU4YHbIM PUCYHKaM (>KMIKOCTHBIN
TEPMOMETp, TEPMOC, MCUXPOMETpP, THTPOMETP, IBUTATENb BHYTPEHHETO
CrOpaHusi, AJIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMBI 3JIEKTPHUUECKUX



LEenel ¢ MOoCIeN0BATENbHBIM U MAPAJUIEIbHBIM COSAMHEHUEM 3JIEMEHTOB,
pasziuyasi ycJIoBHbIE 0003HAUEHHUS HIIEMEHTOB 3JIEKTPUUECKHX IICTICH;
OPUBOJAUTH  MpUMEphl  (HAXOAWTH HMH(POpMALMIO O  MpPUMEPax)
INPAaKTUYECKOI0 HCIOJIb30BaHUS (DU3MUECKUX 3HAHUNW B IOBCEAHEBHOU
KU3HU JIs1 o0ecrieueHus: 0€30MacHOCTH MpU OOpaIlleHUd ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 300pOBbS U COOJIIOAEHUS
HOPM 5KOJIOTMYECKOT0 TOBEAECHUS B OKPYIKAIOILEH CPEJIE;

OCYILECTBJISATh MOUCK HH(pOpMalMK (QUIUYECKOrOo COAEpKAHHUS B
WNHTepHeTe, Ha OCHOBE UMEIOUIUMXCA 3HAHUH M NYTEM CpaBHEHUS
JIOTIOJIHUTENbHBIX ~ MCTOYHUKOB  BBIACNATH  HMHPOpMAIUIO, KOTOpas
SBJISI€TCS] IPOTUBOPEUNBOM WIIM MOYKET ObITh HETOCTOBEPHOM;
UCIIOJIb30BaTh P BHINOJIHEHUM yUE€OHBIX 3a/laHUi Hay4YHO--TIOMYJISIPHYIO
auTepaTypy  (pu3MUecKoro copepiKaHMs, CIpPaBOYHBIE  MaTepHaIbl,
pecypcel cetr MHTepHeT, BIageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(OPMALMU U3 OJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIE NMHCbMEHHBIE U KpaTKWE YCTHbIE COOOIICHHS,
0000mass wHGOpPMALMIO U3 HECKOJBKUX HMCTOYHUKOB (PU3UUECKOTO
COJEpKAaHMS, B TOM 4YHUCIEe MYOJIMYHO NPEICTaBIATh PE3YJIbTaThl
MPOEKTHOW WIJIM MCCIEAOBATEIbCKOW NEATENbHOCTH, IPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TMOHATHIHBIA anmapaT Kypca (U3UKH,
COIPOBOK/IaTh BBICTYIVICHUE MTPE3ECHTALINEH;

IPU BBINOJHEHUU YUYEOHBIX MPOEKTOB W HCCIAEAOBAHUN (U3UUECKUX
MPOLIECCOB pACHpPENEisaTh OOS3aHHOCTH B TIpPYIIE B COOTBETCTBUM C
MOCTABJIICHHBIMU 3a/1a4aMH, CJIEIUTH 3a BBINOJHEHUEM IUIaHa JEUCTBUI U
KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHHBaTh COOCTBEHHBIM BKJaJ B
JeSITENbHOCTD IPYIIIbI, BEICTPAUBaTh KOMMYHUKAaTUBHOE B3aUMO/IEHCTBHE,
MPOSIBJISiSt TOTOBHOCTH pa3peniatb KOH(DIUKTHI.

K xoHity o0yuenust B 9 kijiacce nmpeIMeTHbIE Pe3yabTaThl HA 6a30BOM YpOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOUTNXCS YMEHHIMA:

WCIIOJIb30BATh TMOHATHS: CHUCTEMA OTCYETA, MaTEepUaIbHAs TOYKa,
TPAeKTOpPHUsI, OTHOCUTEIHLHOCTh MEXAHWYECKOTO NBIDKCHHS, AehopMarius
(ympyrasi, TacTU4ecKasi), TPEHHE, IIEHTPOCTPEMUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M TIEPErPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TETO,
IEHTP TSDKECTH TBEPJOTO TeElla, PAaBHOBECHE, MEXAaHUMUECKHUE KOJIeOaHus 1
BOJIHBI, 3BYK, MH(Pa3BYK U YJIbTPA3BYK, JJICKTPOMArHUTHBIC BOJIHBI,
IKajga 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1alIbHO30PKOCTh,
CIEKTPhI UCITYCKAHUSI U TOTJIONICHHUS, allb(a-, OeTa- U raMMa-u3JIydeHHs,
M30TOIIbI, SIIEpHAsk SHEPTETUKA;



pasznuyarh SIBICHHS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEWHOE
JIBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXKEHHE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE IBHKEHHE 10 OKPY’KHOCTH, B3aUMOJEHCTBHE
TEJl, PEaKTUBHOE JBIKEHUE, KoyieOaTelbHOE ABM)KEHUE (3aTyxarolue U
BBIHYK/ICHHbIE KOJI€OaHUs), PE30HAHC, BOJIHOBOE JBM)KEHUE, OTPaKEHUE
3ByKa, NPSIMOJIMHEWHOE pPacHpOCTPaHEHUE, OTPAKEHUE WU TNPETOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pPa3yIOKEHUE OEJIoro cBeTa B
CHEKTpP U CIOXEHHE CHEKTPAIbHBIX IIBETOB, JHUCIEPCHUS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BO3HUKHOBEHUE JUHEHYATOr0 CIEKTpa
U3ITYYEHHUS) TI0 OMUCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaTh NPOSBICHHE UW3YYCHHBIX (PU3WYECKUX  SBJICHUN B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3NYECKHUE SBIICHHUS B MPUPOJE:
MPWIKUBBI U OTJUBBI, ABMKEHUE T1aHeT COTHEYHOW CUCTEMbI, pEaKTUBHOE
JIBIDKCHUE JKHMBBIX OPraHU3MOB, BOCHPUSITUE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHUE, CEMCMUYECKHEe BOJIHBI, I[yHaMH, 03XO, I[BE€Ta TeJ,
ONTUYECKHE SBJICHUS B MPUPOJE, OUOJIOrMUECKOE NIEWCTBHE BUAMMOTIO,
yIbTPadrOIECTOBOTO W PEHTTEHOBCKOI'O H3JIYYEHHM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (POH, KOCMHYECKHE JIYYH, PaJUOAKTUBHOE H3IIyYECHHE
OPUPOAHBIX MMHEpPAJIOB, JEHCTBUE pPAJMOAKTUBHBIX W3IYyYEHUH Ha
OpraHW3M YeJIOBEKa), MPU 3TOM MEPEBOAHUTH IMPAKTUYECKYIO 3aJaudy B
y4eOHYI0, BBIJCNATh CYUIECTBEHHBIE CBOMCTBa (MpU3HAKU) (DU3UUECKUX
SIBIICHUI;

OIKCHIBATh M3yYEHHBIE CBOMCTBA TN M (PU3NUYECKHUE SBICHUSA, UCTIOIB3YS
(¢u3nuecKrue BEIWYMHBI (CpEOHsIE M MIHOBEHHAs CKOPOCTh Teja IpHU
HEPABHOMEPHOM JIBH)KEHHH, YCKOPEHHE, MEepEeMEIIEHue, IyTh, YIJIoBas
CKOpOCTb, CHJa TPEHMS, CWia YNPYTOCTH, CWIa TSKECTH, YCKOPEHHE
CBOOOJHOrO TAJEHUs, BEC Tela, HUMIYJbC Tela, HMIIYJIbC CHJIbI,
MeXaHh4yeckass paboTa M MOIIHOCTb, TOTEHIMAlbHAs DSHEPTUs Telna,
MOJIHATOIO0 HAaJl MOBEPXHOCTHIO 3€MJIM, NOTEHLIHAIbHAS SHEPIUs CHKATOU
NPYKUHBbI, KHUHETUYECKAs SHEpPrusi, IOJIHAsI MEXAHUYECKash >SHEeprus,
MEepHoJ M 4acToTa KojieOaHuM, NJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, ITOKAa3aTellb MPEIOMIICHHS CPeNbl), IPU ONHMCAHUU
MPaBWIHHO TPAKTOBaTh (PU3MUECKUN CMBICT HCIONIb3YEMbIX BEIUYHH,
00O3HaYeHUsI W ENUHUIIBI (U3NMUYECKUX BEIUYHH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (DU3UYECKYIO BEIMYMHY C JIPYTUMU BEIMYMHAMH,
CTpOUTH TpaUKu N3yUEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEIUYNH;
XapaKTepu30BaTh CBOWCTBA Tel, (U3UUECKUE SBICHUS W TPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPaHEHUs SHEPTHM, 3aKOH BCEMHUPHOI'O TATOTCHUS,



NPUHIIUI  CYMEPIO3UIIMA CHWJI, TPHUHIIMI OTHOCUTEIbHOCTH [ amwmes,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHWsS HMITYJbCa, 3aKOHBI OTPAXKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPaHEHUs 3apsiIOBOTO U MACCOBOI0O YHCEI
NP SIIEPHBIX PEAKIUAX, MPU ATOM JaBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA U 3alUChIBATh €r0 MAaTEMaTHUYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE MPOIECChl W CBOMCTBA TEl, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluil MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATD
NPUYUHHO--CJICJICTBEHHBIE ~ CBSI3W, CTPOUTH OOBsACHeHWEe U3 2-3
JIOTUYECKHX IIAaroB C OMOpOi Ha 2—3 W3YyYEHHBIX CBOWCTBA (PU3NYCCKUX
SIBIICHUH, (PU3NYIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

pemaTth pacdy€THbIE 3amadu  (OomHMparouecss Ha cuUcTeMy wu3 2-3
YpaBHEHU), UCIIONB3Ys 3aKOHBI M (POPMYJIbI, CBSI3BIBAIOIINE (DU3HUCCKUE
BEIMUMHBI: HA OCHOBE aHAIM3a YCJIOBHUS 3a/Jaud 3alHChIBaTh KPAaTKOE
YCIIOBHUE, BBISBIATH HEJOCTAIONINE WIM U30BITOYHBIC JaHHBIC, BHIOUPATH
3aKOHBI U ()OPMYJIBI, HEOOXOIUMBIE NIJISl PEHICHHS, TPOBOAUTH PACcUEThI U
OLICHWBATh PEATMCTUYHOCTh TIOJYYEHHOTO 3HAYeHUs (U3MIecKon
BCJTUYMHBL;

pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pEHIMTh MPH TOMOIIU
(bu3NYECKUX METONIOB, HCIIONB3YysS OMHCAHWE WCCIICOBAHMS, BBIACTATH
IpOBEPSIEMOE  MPEATOIOKEHUE, OICHWBATh TMPABHIBHOCTH TMOPSAKA
NPOBEACHHUSI  HCCIEAOBAaHWA, JelaThb  BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIOICHUH U OTIBITOB,;

OPOBOAUTH OMBITHl MO HAOMIOACHWIO (DU3MUECKHX SIBICHUW WU
(¢u3NYecKUX CBOWMCTB TeNl (M3yyeHUe BTOpPOro 3akoHa HbroTOHa, 3akoHa
COXpaHEHUSl PHEPrHH, 3aBHUCHUMOCTh Nepuojia KoieOaHUu NPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a U XKECTKOCTU MPY>KUHBI U HE3aBUCHUMOCTBH OT
aAMIUTUTYBI MAJIBIX KOJIEOAHMM, TPSIMOJIMHEHOE PAaCIIPOCTPAHEHUE CBETA,
pa3ioxeHne Oenoro CBeTa B CIEKTP, M3YUCHHE CBOWCTB M300paKeHHS B
TJIOCKOM 3€pKajie M CBOWCTB H300paXKEHHWS MpeaMeTa B COOMpAroIieit
JWH3e, HAOIIOJEHUE CIUIOMIHBIX WM JIMHEHYaThIX CIEKTPOB H3ITyUCHHUS):
CaMOCTOSITEILHO ~ COOMpaTh yCTaHOBKY U3 M30BITOYHOrO Habopa
o0OpyaOBaHUs, OINHUCHIBATH XOJl OMbITAa W  €ro  Pe3yJbTaThl,
(GbopMyIMpOBaTH BHIBOJIHI,

IPOBOJIUTH MPU HEOOXOAUMOCTH CEPHIO MPSIMBIX M3MEPEHUi, onpeaenss
cCpenHee 3HAuYeHHE U3MepseMOW BeNMUYUHBI ((OKYCHOE pacCTOsHUE
coOuparomieil JuH3bl), OOOCHOBBIBATH BBIOOp cCHocoba H3MEPEeHHS
(M3MepuTenbHOro npubdopa);

MPOBOJUTH HCCIEIOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEIMYUH C
UCTIOJIb30BAaHUEM TIPSMBIX W3MEpPEHUH (3aBUCUMOCTh MYyTH OT BPEMEHHU



IpU PaBHOYCKOPEHHOM JBIKEHUHM 0O€3 HadyaJbHOM CKOpPOCTH, MEepuoia
Kojie0aHW MaTeMaTUYeCKOro MasTHHKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yria OTPa)KEHUs CBETa OT yriia MaJeHUs W yria MpelioMJIEHUs OT yrja
NaJeHUsA): IUIAaHUPOBATh HCCIEJOBAaHUE, CAMOCTOSITEIbHO COOUpPATh
YCTaHOBKY, (HUKCHUpOBaTh pe3yjiabTaThl IOJYYECHHOW 3aBUCUMOCTH
bu3NUeCKX BEIWMYMH B BHUAE TAOIUIl M TpaduKOB, N1€TaTh BBIBOJBI IO
pe3yJbTaTam UCCIIEIOBAHUS;

NPOBOJUTh KOCBEHHBIC W3MEpEHUs (U3NYECKUX BEIUYHH (CpeTHss
CKOpOCTh W YCKOpPEHHE Tela Tph pPaBHOYCKOPEHHOM JIBIDKCHUH,
YCKOpEHUE CBOOOIHOTO MajeHus, KECTKOCTh MPYKUHBI, KOIPPHUIHECHT
TPEHUS CKOJBKCHHS, MEXaHW4Yeckas paboTa W MOIIHOCTh, YacTOTa M
nepuoa  KoineOaHWM MaTeMaTHYeCKOro W MPYKUHHOTO MAasTHUKOB,
ONTUYECKas cujaa COoOWparomeil JWH3bI, paAHOaKTUBHBIN  (oH):
IUTAHUPOBATh M3MEPEHUs, COOMpaTh JKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBITIONHITh U3MEPEHHUSI, CIEAYs MPEII0KEHHON WHCTPYKIIMU, BBIYUCIATH
3HA4YCHHE BEIMYMHBI U aHATM3UPOBATH MOMyUYEHHBIC PE3YJIbTAThI C YIETOM
3aJJaHHOW TIOTPEITHOCTH U3MEPECHHIA;

COOII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKK W3YYEHHBIX (DU3UUECKHX MOJENeH:
MaTepuaibHasl TOYKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JMH3a, TUIAaHETapHas MOJENbh aToMa, HYKJIOHHAas
MOJIeIb AaTOMHOTO SAIPa;

XapaKTepU30BaTh TPHUHIMIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OIMOpPOH HA WX omucaHus (B TOM YHCIE:
CIHJIOMETP, JaTYUKH TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, TEpHUCKOI, QoToanmapar, ONTHYECKHE CBETOBOBI,
CHEKTPOCKOI, JI03UMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHUSA O
CBOWCTBAaX (PU3MUECKHX SBICHUH M  HEOOXoauMble (PUINIECKUE
3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbl U CXEMATUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX NMPUOOPOB M TEXHOJOTMYECKUX MPOIIECCOB
IpU pElIeHUU Yy4eOHO--MPAKTHUYECKUX 3a/1ad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS U300paKEHUI B IJIOCKOM 3epKajie U coOuparomiei JuH3e;
OPUBOAUTH  NpuUMEphl  (HAXOAUTh  HH(DOpPMAIMIO O  TIpHUMEpax)
IPAaKTUYECKOI'0 HCIOJb30BaHUS (DU3MUECKUX 3HAHUNW B IOBCEAHEBHOU
KU3HMU 1151 o0ecTieueHus1 0€30MacHOCTH IPpH OOpallleHuH ¢ pudopaMu U
TEXHUYECKUMHU YCTPOMUCTBAMH, COXPAHECHUS 3I0POBbI U COONIOACHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHUS B OKPYXKAIOIIEH cperie;



OCYIIECTBJISITh TOUCK HWHpOpManuu (PU3NUECKOTO COJACPKAHUS B
HNuTepHere, caMOCTOSTENBHO (HOPMYIUPYS MOMCKOBBIN 3aMpPOC, HAXOAUTh
MyTH OMNpPENeNeHUs] JTOCTOBEPHOCTH MOTYyUYeHHON MH(pOpMAIIMK Ha OCHOBE
MUMEIOIIUXCS 3HAHUH U JIOTIOJTHUTEIbHBIX UICTOYHUKOB;

UCIIOJIb30BaTh NP BBHIMOTHEHUN YUEOHBIX 3aJJaHUN HayYHO--TIOMYJISPHYIO
auTepatypy  (pu3Muyeckoro - cojepikaHus, CIpPaBOYHBIE MaTepHaIbI,
pecypcel cetu MHTEepHET, BIageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBaHust HHPOPMAITUHU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHBIC MHCHMEHHBIC M YCTHBIE COOOIIECHUS HAa OCHOBE
uHPOpMAIIMU W3 HECKOJIBKUX HCTOYHUKOB (DU3MUECKOTO COJAEpIKAHMUSA,
MyOIMYHO TPEICTABNIATH PE3YIbTAaThl IPOSKTHOW WITH UCCIIEIOBATEIbCKON
NESITENBHOCTH, TMPH OSTOM TIPaMOTHO  HWCIIOJNB30BaTh  HM3yYEHHBIN
MOHATUWHBIA amnmapar H3y4aemMoro pasziena (U3UKH W COMPOBOXKIATH
BBICTYIUICHUE Tpe3eHTaluell ¢ ydéroM OCOOCHHOCTEH ayauTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3iesioB U TeM (uudposbie)
Kourpoabusie | IIpakTnueckue
n/n NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. @u3nka u eé posib B NO3HAHUM OKPY/KAIOLIEr0 MUpPa
but6mmoreka [JOK
1.1 o - 2
VISHIA © HAYRA © TpHpoAe https://m.edsoo.ru/7f416194
1.2 du3nyecKre BeITNIUHBI 2 1 bubmiorexa HOK
https://m.edso0.ru/7f416194
bubmmoreka [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/ MO3HAHUS httos://m.edsoo.ru/7f416194
Hroro o paszneny 6
Paznen 2. IlepBoHayasibHbIE CBEJIeHUS 0 CTPOCHUM BelllecTBA
but6mmoreka [{OK
2.1 C 1
TPOCHHE BetliecTRa https://m.edso0.ru/7f416194
29 JIBMKEeHUE U B3aUMOJICHCTBUE YACTHII 9 1 but6mmoreka [IOK
' BELIECTBA https://m.eds00.ru/7f416194
but6mmoreka [JOK
2.3 A 2
TPOTETHBIC COUTONHIA BEINECTRA https://m.edsoo.ru/7f416194
Hroro o pasaeny )
Paznen 3. J/IBu:keHMe U B3aUMO/IeiicTBHE TeJl
but6mmoreka [JOK
3.1 MexaHn4eckoe JBHKEHUE 3
a https://m.edso0.ru/7f416194
3.2 Wuepnusi, macca, IOTHOCTh 4 1 but6mmoreka [IOK



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

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

bu6mmoreka [JOK

33 (-una. Buast cin 14 2 https://m.eds00.ru/7f416194
Uroro no pazaeny 21
Paznea 4. JlaBiieHue TBEPABIX TeJl, )KUAKOCTEH U ra3oB
41 Hasnenue. [lepenaua naBneHus TBEPILIMU 3 bu6mmotexa [IOK
' TeJIaMH, JKUJIKOCTIMH U Ta3aMH https://m.edsoo.ru/7f416194
but6mmoreka [JOK
42 Jlapnenie XHAKoCTH > https://m.eds00.ru/7f416194
but6mmoreka [JOK
4.3 A 6
TMOCpepHOC AaBiCHHe https://m.edso0.ru/7f416194
44 JlelicTBUE KUJIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bu6mmotexa [IOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pasnea S. Pabora 1 MOIIHOCTBH. DHEPIus
but6mmoreka [IOK
5.1 Pa6 3 1
aboTa H MOTIHOCTD https://m.edso0.ru/7f416194
bubmmoreka [IOK
2 IT 1
> POCTHIE MEXQHISMEL > https://m.edsoo.ru/7f416194
bub6mmoreka [JOK
5. M 4 1
3 CHRATHECKAT SHephHtd https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KonauvecTBo yacos JJIeKTPOHHbIE
HanMenoBaHue pa3/iesioB U TeM undposbie
Ne ni/n P Konrpoasnsie | IIpakTnueckune (1uuhp )
NMporpaMmsblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsbl
Pa3nean 1. TensioBble IBJICHUS
. bubnuorexa [JOK
11 CTpocHue 1 CBOHCTEA BeLICCTBA ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
1.2 T 21 1 5
STJIOBBIC TIPOLECCHl https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pasnen 2. DiiekTpuyeckue 1 MArHUTHbIE SIBJI€HUS
21 DneKTpUYeCcKUe 3apsiibl. 3apssKeHHbBIE Tesa 7 1 bu6mmoteka [IOK
' U WX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.2 I1 i i 20 1 7
OCTOSITHBIN SHCKIPHHCCRII TOK https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
23 MarHutibie ABiCHIA 0 ! 15 https://m.edsoo.ru/7f4181ce
bub6morekxa [JOK
24 C) 4
FICKTPOMATHHTHAR HHAYKINA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68 3 14.5



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

9 KJIACC

KonauvecTBo yacos JJIeKTPOHHbIE
HanmeHoBaHMe pa3/1eJioB U TeEM uudpoBbie
Ne ni/n P Konrpoasnsie | IIpakTnueckune (1uuhp )
NMpPOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
Pa3znen 1. Mexannueckue siBJeHUS
MexaHndecKkoe IBIKEHUE U CIIOCOOBI €T0 bubmuorexa [JOK
1.1 10 1
ONMCaHMs https://m.edsoo.ru/7f41a4a6
Bbub6moreka [JOK
1.2 B i 20 1 3
SanMoeHcTBIe Tel https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 3 bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexannueckue Ko1e0aHusl U BOJTHBI
bubmuoreka [JOK
2.1 MexaHudeckue KojaeOaHus 7 3
https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
2.2 MexaHundeckue BO .3 8 1 3
XAHIHCCRHIC BOIIHL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjIeKTPOMATHUTHOE MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEKTPOMarHuTHOE I0JIE U 6 2 bubmmoreka [IOK
' DJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Paznen 4. CBeToBble ABJIEHUS
4.1 3aKOHBI paCIIPOCTPAaHEHUs CBETA 6 2 bubnuoreka LIOK



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

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

bu6mmoreka [JOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenune 6enoro cBeTa B CEKTP 3 2 bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paznen 5. KBanToBbIe sIBJICHUS
bu6nmoreka [JOK
5.1 n 4 1
CITyCKaHHE U TMOTJIOIIEHUE CBETa aTOMOM https://m.edsoo.ru/7fA1a4a6
but6mmoreka [IOK
5.2 C 6 1
TPOCITHE STOMEOTO Aipa https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.3 SnepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznen 6. IloBTOPUTENBHO-00001IAKO M MOYJIb
6.1 [ToBTOpeHue u 00001IeHNE COAepKAHUS 9 5 bubnuoreka LIOK
' Kypca ¢pu3uku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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




IHOYPOYHOE IINTAHUPOBAHUME

7 KITIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTHyeckue
n/n Bcero u3yyeHusi  oOpa3oBarTeibHbIE
padoThI padoThI
pecypchl
1 ®u3uka — HayKa O PUPOJE. 1
SBnenus npupoabl
2 du3nYECKUe SBICHUS 1
3 dusnueckre BEIMYUHBI U UX 1
HU3MepeHue
VYpok-uccinenosanue "N3mepenne
4 TEeMIIepaTypbl IPU TTOMOIITH 1 1
XKHUJKOCTHOTO TEPMOMETpPA U JaTunKa
TemiepaTypsl"
MeTo1bl HayYHOT' O MTO3HAHUA.
i Bu6 110K
. noIMoTeKa
5 Onucanue PU3NYECKUX SBICHUHN C 1
N https://m.edso0.ru/ff09f72a
MTOMOIIBIO MOJIENeH
VYpok-uccinenosanue "[Ipoepka
6 TUTIOTE3BI: TAIbHOCTh MOJIETA IIapHKa, 1 1
MyIEHHOTO TOPU30HTAIBHO, TEM
0oJbIe, YeM OOJIBIIIEe BHICOTA ITycKa"
) Yy
Ctpoenue BemecTBa. ONbITHI, BuG 1OK
noImoTexa
7 JTIOKa3bIBAIOIINE TUCKPETHOE 1
https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEIlleCTBA
bubmuorexa [JOK
8 JIBM>KEHUE YaCTHII BEISCTBA 1 1

https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

VYpoxk-uccnenopanue «ONbIThI MO

9 HaOJIIOJICHUIO TEIIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHbIe COCTOSHUS BEIIECTBA
OcCoOeHHOCTH arperaTHbIX COCTOSTHHUMA
11 BobI. O000IIEeHUE IO pa3Ieny bubnunoreka [JOK
«IlepBoHauanbHbBIE CBEACHUA O https://m.edsoo.ru/ff0a0378
CTPOSHHUH BEIIECTBA
MexaHn4ecKoe IBIKCHHE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubamorera LOK
https://m.edsoo.ru/ff0a05c6
JIBIDKCHHUE
bu6mmorexa [IOK
13 Cropocts. Eaunus! cropoctu https://m.edsoo.ru/ff0a079c
14 Pacuer iyt 1 BpeMEHU IBUKCHUS bubmmorexa LOK
https://m.edsoo.ru/ff0a0ae4
15 WNunepuusa. Macca — mepa bub6mmorexka LIOK
WHEPTHOCTH TEI https://m.edsoo.ru/ff0a0c10
16 IInotHOCTE BemecTBa. PacdeT Macchl bu6nuoreka [IOK
1 00beMa Tella 1Mo ero TUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIaboparophas pabota «OmnpeneneHne
IJIOTHOCTH TBEPAOTO TEIIa»
18 Pemenue 3amau mo teme "IIIOTHOCTH bu6mmoreka [IOK
BemecTna” https://m.edsoo.ru/ff0al123c
Cuia KaK XapaKTepucTuKa
19 B3auMoaencTeus Teil. Cua
ynpyrocTu. 3akoH ['yka
20 JlabopaTtopHas paborta «3yuenue

3aBUCUMOCTH PACTAKCHUA
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(medopmanuu) Mpy>KUHBI OT
MIPUIIOKCHHOM CHITBI»

21 [[SIBnenne TaroTenus. Cuia TsHXKeCTH
CBsi3b MEX]Ly CUTION TSKECTU U

22 Maccoit Tena. Bec tena. Pemenue bubmmorera [IOK

O ' | https:/m.edsoo.ru/ff0a1778
3aaa4 o teme "Cuiia TsKecTu

23 Cuna TsKecTd Ha IpYyrux IUIaHEeTax. bubnnoreka LIOK
@u3nuecKue XapaKTepUCTUKHU IIIIAHET https://m.edsoo.ru/ff0a1502

but6mmoreka [JOK

24 Nsmepenne cui. lunamomeT

P A p https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK

25 Bec Tema. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HallPaBJICHHBIX
26 10 OJTHOM TPSIMOM bubmorexa LIOK
. p ' https://m.edsoo.ru/ff0ala70
PaBHOpelicTBYIOIIAs CHIT

97 Pemenue 3aga4 mo reme
"PaBHoneiicTByromast cuin”

28 Cuna TpeHus u e€ Bupl. TpeHue B bubnuotexa [JOK
NPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabota «3yuenue
3aBUCHMOCTH CHJIBI TPCHHS

29 CKOJIBKCHHS OT CHJIbI IABJICHHS 1 bubmmorera [IOK

A https://m.edsoo.ru/ff0alcc8
XapaKkTepa COMPUKACAIOIIUXCS
IMOBEPXHOCTEI

30 Pemenue 3amad Ha onpeencHue
PaBHOJICHCTBYIOLLIEH CUIIBI

31 Pemrenue 3agau mo remam: «Bec bubmuorexa [IOK

Tenay, «I'padudeckoe n300paxeHmne

https://m.edsoo.ru/ff0alde0
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cunmy, «Cunbly, «PaBHOAECTBYIONIAS
CHIT»

KonTponbHas pabota no Temam:
«MexaHn4uecKkoe ABHXKEHUE», «Macca,

32 IUIOTHOCTEY, «Bec Tenay,
«['padpuueckoe n3o0pakeHne CUI»,
«Cue»y
33 JaBnenue. CriocoObl yMEHBIIICHUS U bu6mmoreka [IOK
YBEJIMYEHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JaBnenne raza. 3aBUCHMOCTb
34 aBJICHHUSA ra3a OT 00bLEMa bubmorexa HOK
A ’ https://m.edsoo.ru/ff0a2376
TEMIEPATYPhI
Ilepenaua maBieHus TBEPABIMHU
peAdta & PA butmmoreka [JOK
35 TeJIaMH, JKUIKOCTSIMH U Fa3aMH.
https://m.edsoo.ru/ff0a25b0
3akon [lackans
36 JlaBlieHME B )KHJIKOCTH U Ta3e, bu6nuoreka [IOK
BBI3BAHHOE JIEUCTBUEM CHJIBI TSIKECTU https://m.edsoo.ru/ff0a2718
37 Pemrenue 3agad mo reme «/laBnenue B bubnuorexa [IOK
JKUIIKOCTH UM Ta3e. 3akoH Ilackamnsy https://m.edsoo.ru/ff0a2826
bubnuoreka [IOK
38 Co00
OODIHATOTIHECA COCY AR https://m.edsoo.ru/ff0a2970
39 I'mapaBnuueckuii mpecc bubmmorexa TIOK
b p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopmHeBoi
JKUIIKOCTHBINA HAacocC
ATmocdepa 3eMiH U IPUYKHBL €€ bubnuorexa LIOK
41
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmocdepHoe bubnnoreka [IOK
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JaBIIEHUE

https://m.edsoo.ru/ff0a2b5a

N3mepenne aTMochepHOTO AaBJICHUS.

bu6nunoreka [IOK

43 Omnert Toppuuenm https://m.edsoo.ru/ff0a2da8
3aBHCHUMOCTH aTMOC(HEPHOTO
44 JIaBJICHUS OT BBICOTHI HaJl YPOBHEM bubnmorexa [IOK
https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bbapomerp-anepoun. AtmochepHoe bubmuotexa [JOK
JIaBJICHUE Ha Pa3JIUYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agau mo reme "
ATtMmocdepHoe naBieHue"
JlelicTBuE )KUJIKOCTH U Ta3a HA
47 MOTPY>KEHHOE B HUX TEJIO. bubmmorexa LIOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopaTopHas pabota «OnpeneneHue
48 BBITAJIKMBAIOIIEH CHIIBI, bubnuoreka [IOK
JEUCTBYIOLIEH HA TEJIO, IIOIPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJKOCTB)»
JlabopaTopHas paboTa 1o Teme
49 «ccnenoBanne 3aBUCUMOCTH Beca bu6mmorexa [IOK
TEJa B BOAE OT 00BhEMA MOTPYKEHHON https://m.edsoo.ru/ff0a3514
B JKUJIKOCTh YaCTH TEJa»
bubmuorexa [IOK
50 Hnapasiite Ten https://m.edsoo.ru/ff0a3a96
JlabopaTtopHas pabota
51 "KoHcTpynpoBanue apeomeTpa uin
KOHCTPYHPOBAHUE JIOAKHU U
onpeeneHue e€ rpy30no bEMHOCTH"
52 Pemenue 3agau mo remam: «IlnaBanue bubmmoreka [JOK
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cynoB. BoznyxormnaBanue,
«/laBmeHne TBEpABIX TEN, JKUIKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

KontponbHas paboTa mo teme

53 «/laBneHue TBEpABbIX TEIN, KUAKOCTEH

Y Ta30B»
but6mmoreka [JOK

>4 Mexanicckas pagora https://m.edsoo.ru/ff0a3f82

bu6mmorexa [IOK

55 MorHocTs. EuHuits! MOIIHOCTH https://m.edsoo.ru/ff0a3f82
Ypoxk-uccienopanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOIl MIpH 1
noabEMe 1o JecTHUIE"

57 IIpocthie MexaHu3Mebl. Poiuar.

PaBHOBecue cun Ha peruare
Prryaru B TexHuke, ObITY U IPUPOJIE.

58 JlabopartopHas paboTa 05 bubnuotexa [JOK
«HccnenoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
phIuaray

59 Pemenue 3agau no reme «YcioBus bubnuorexa [IOK
paBHOBECHS pblyara https://m.edsoo.ru/ff0a48a6
Koaddunment nosnesnoro aeicTeus
MexaHu3Ma. Jlaboparopnas pabota

60 . 0.5
«M3mepenne KI1J1 HaknoHHOM
IIJIOCKOCTH

61 Pemenune 3agau mo treme "Pabora, bu6mmorexa [IOK
MoirHocTh, KITJT" https://m.edsoo.ru/ff0a4c48

62 Mexanunueckas dHEprusi. bubnnoreka [IOK
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Kunernueckas u moreHIuagbHast
OHCPIusa

https://m.edsoo.ru/ff0a4252

63

3aK0H COXpaHEHUSI MEXaHUIECKOM
SHEPrHU

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIEPUMEHT 110 TEME
"DKcrepuMEHTAIBHOE OIpEIETICHHUE
WU3MEHEHMs KHHETHYECKOH U
MOTEHIMAJIbHON 3HEPTUM MpH
CKaTBhIBAHUH TEJIA [0 HAKIIOHHON
IJI0CKOCTH"

65

KonTponbHas paboTa 1o Teme
«PaboTa 1 MOIIHOCTb. DHEPTUSD»

66

Pabora ¢ TekcTamMu o TEME
"MexaHudeckoe IBKeHue"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

Pabora ¢ Tekctamu 1o Teme
"JlaBieHue TBEPBIX TEJ, JKUIAKOCTEN
" ra3zoB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

68

Pabota ¢ tekcramu o teme "Pabora.
MomiHocTts. DHeprus”

OBIIEE KOJIMYECTBO YACOB I1O
[NPOI'PAMME

68

12
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8 KVIACC

KoauvecTBo yacoB DJIeKTPOHHBIE
Ne Hara nugpossie
Tema ypoka Konrpoabsnsie | IlpakTHyeckue op
n/n Bcero u3ydeHusi ~ oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsbl
OcCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
1 KUHETUYECKON TEOPUH U UX OIBITHHIE 1 bubmorexa [IOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pa3mMep aTOMOB M MOJIEKYJT 1
3 Mogenu TBEPIOTO, JKUIKOTO U 1 bu6nuoreka [IOK
ra3000pa3HOro COCTOSTHUHN BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPIOTO,
4 KHUJIKOTO U Ta3000pa3HOT0 COCTOSTHHIMA 1
BEIIIECTBAa HA OCHOBE MOJIOKEHHI
MOJIEKYJISIPHO-KUHETHUECKON TeOpUH
bubmnoreka IIOK
5 Kpucrannnueckue n amopgHbie TENIa 1
P pd https://m.edsoo.ru/ff0a5800
6 CmaunBaHUE U KallWJUISIPHOCTb. 1 bubmuoteka [JOK
IloBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TertoBoe paciMpeHue U cxaTue 1 bubmorexa LIOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIiepaTypsl CO
8 CKOPOCTBIO TETIOBOTO JIBUKCHHS 1
YacTHUIL
9 Buytpennss sHeprus. CriocoObr 1 bub6mmorexa LIOK
W3MEHEHUS BHYTPEHHEN SHEPTrUn https://m.edsoo.ru/ff0a5c60
10 Buns! Tenonepenaun 1 bu6nuoreka [IOK
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https://m.edsoo.ru/ff0a6412

VYpoxk-koHpepenuus "[Ipakrnyeckoe
HCIIOJIb30BAaHUE TEIUIOBBIX CBOMCTB

bubmuorexa [IOK

11
BEIIECTB U MaTEPHAIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonuuecTBo TEIIOTHL. Y AebHAS bubmuorexa [IOK
TEMIIOEMKOCTh https://m.edso0.ru/ff0a6976

13 YpaBHEHHE TEIUIOBOTO OanaHca. bubmuorexa [IOK
TermooOMeH 1 TEIIIOBOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JlabGopaTopHas pabota

14 "UccnenoBanue siBICHUS bubmuoreka [JOK
TEIJI000MEHA MPU CMENINBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U Topsiueit Boab!"
Pacuer konmuecTBa TEIIOTHI,

15 HE0OX0IUMOTr0 JIJIsl HAarpeBaHUs Teja
Y BBIJICISIEMOTO UM TIPH OXJIAXKICHUN

16 JlabopartopHas pabota "Onpenenenue bubmuotexa [JOK
yZIEeJIbHOM TETIOEMKOCTH BeliecTa" https://m.edsoo.ru/ff0aébb0

17 OHeprus TOIUIMBA. Y IeJbHas TEIIoTa bubnuotexa [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBepAEBaHNE

18 KPUCTAJUTMUECKUX TeJ. Y IeNbHas bubnnorexa LOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA MJIaBICHUS

19 JlabopaTtopHas pabota "Onpenenenne bubnmnoreka [IOK
YAEIbHOM TEIJIOTHI MUIABIEHUA Jiba" https://m.edsoo.ru/ff0a72fe

20 [Tapoobpa3zoBaHue 1 KOHACHCAIHS. bubnmorexa LIOK
Hcnapenune https://m.edsoo.ru/ff0a740c

21 Kunenue. Y nenpHas Temiora bu6nuoreka [IOK
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napooOpa3oBaHus U KOHJICHCAIHH.
3aBUCHMOCTb TEMITEPATYPhl KUTICHUS
OT aTMOC(EPHOTO AABICHUS

https://m.edsoo.ru/ff0a786¢

22

BnaxxnocTs Bo3nyxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCUTEJIBHOM BIAXKHOCTH BO3/yXxa"

bubnuorexa [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenne 3a1a4 Ha OIIpCACIICHUC
BJIAJKHOCTH BO3aYyXa

24

[MpuHIUIE! pabOTHI TETIOBBIX
neurateneii. [lapoBas TypOuHa.
JIBUraTenb BHYTPEHHETO CrOpaHus

25

KII TermoBoro aBuraress.
TernuoBble ABUTATENN U 3aIIATA
OKpY’Karollel cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U MPEBPALCHUS
OHEPIHUU B TCIJIOBBIX IMPOLECCAaX

27

[TonroroBka K KOHTPOIBHOU paboTe
o TeMe "TennoBble BICHUS.
N3menenune arperaTHbIX COCTOSTHUM
BenrecTna"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

Konrtponsnas padora o Teme
"TemsioBele siBJIEHUA. MI3MeHeHMEe
arperaTHbIX COCTOSIHUM BemiecTna'

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

29

Dnektpuzanus Ten. [[Ba pona
IEKTPUIECCKHUX 3aPsI0B

30

VYpok-uccnenoBanue "IneKTpU3anus
T€Jl UHAYKLHUEN U TIpU
COTIPUKOCHOBEHHUH"
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B3anmoneiicTBue 3apsyKeHHBIX TE.

bubmnoreka IIOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUIECKOE TOoJIe.

32 HamnpsxeHHOCTB 3JIEKTpUYECKOT0 bubnmoreka [JOK
noJist. [IpuHIun cynepno3unuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUUECKUX MO
Hocurenu anexrpuyeckux 3apsaoB.

33 DneMeHTapHbIi 3apsaa. CTpoeHue
aToma

34 [IpoBOIHUKY U AWDIIEKTPUKH. 3aKOH bubnuoreka [IOK
COXpaHEHMS AIIEKTPUUECKOro 3apsjia https://m.edsoo.ru/ff0a8ef6

35 Pemienue 3aga4y Ha npuMeHEHUE bubnuoreka [IOK
CBOWCTB JIEKTPUUECKUX 3aPsI10B https://m.edsoo.ru/ff0a90cc
DNEeKTpUYECKUH TOK, YCIOBUS €TI0

36 cymiecTBoBaHus. VICTOUHUKH bubmorexa LOK

https://m.edsoo.ru/ff0a95a4

AIEKTPUYECKOTO TOKA

37 JIefcTBUA DIIEKTPUYECKOTO TOKA brbmorexa LIOK

https://m.edsoo.ru/ff0a96b2

VYpoxk-uccnenoanue "Jleiicteue

38 AJICKTPUYECKOTO TI0JIsI Ha MPOBOIHUKHU 1
U JUAJIEKTPUKH"

39 DJIEKTPUYECKUI TOK B METaslIax, bubmnoreka IIOK
JKUIKOCTSIX U rasax https://m.edsoo.ru/ff0a9838

40 DneKkTpudecKas 1enb 1 €€ COCTaBHbBIE
4acTH
Cuna toxka. JlabopaTopHas paborta BuGmorexa [IOK

41 "N3mepeHue u peryJnupoBaHnUe CUIIbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6
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DJIEKTPUYECKOE HAPSIKEHHUE.
BoasT™metp. JIabopaTopras pabota

bu6mmoreka [IOK

42 "M3MepeHue U peryupoBaHie 05 https://m.edsoo.ru/ff0ade14
HarnpsoKkeHus"

43 CornpoTuBiieHHE TPOBOJIHUKA. bubnuorexa [IOK
VY enpHOE CONPOTUBIICHHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTta "3aBUCUMOCTh

m 3JIEKTPUYECKOTO COITPOTUBIICHUS 1 bubnuotexa [IOK
IPOBOJHUKA OT €ro JJIUHBI, IUIOLIAAN https://m.edsoo.ru/ff0aa738
MOTNIEPEYHOT0 CeUeHUsl U MaTepuana"
3aBHCUMOCTH CHUJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 11 yyacTka bubmmorexa LOK

https://m.edsoo.ru/ff0aa44a

1enu
JlabGopaTopHas pabota
"HccnenoBanue 3aBUCUMOCTH CUJIBI

46 TOKa, UJIYILLEro Yepe3 pe3ucTop, oT 1 bubmmorera [IOK

https://m.edsoo.ru/ff0aa04e

COTIPOTHUBJICHUS PE3UCTOPA U
HanpsbKeHUs Ha pe3uctope”

47 [locnenoBarenbHOE U apauIeIbHOE
COCTMHEHHUS TIPOBOTHUKOB
JIaboparophas pabota "IIpoBepka

48 MPaBUJIA CIIOKEHHS HANPSKEHUN TTPU 1 bubnnoreka [IOK
MOCTIE0BATEIbHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JIaboparopnas pabota "IIpoBepka

49 IpaBuJia JJis CUJIbl TOKA MPU 1 bub6nmorexa LIOK

napajuieIbHOM COeIMHEHUN
pe3uctopon"

https://m.edsoo.ru/ff0aadle
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Pemienue 3aga4y Ha npUMEHEHUE

bub6numorexa [IOK

50 3axkoHa Oma 11 pa3jimyHoro
p https://m.edsoo.ru/ff0aaf8a
COETMHEHUS TIPOBOIHUKOB
51 Pa6ota u MOILITHOCTH AJIEKTPUUECKOTO bubnmoreka [JOK
Toka. 3akoH Jlxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlaboparopHuas pabdora "OmnpeneneHue
52 a60TpLI H Ilz/IOHHII)OCTI/I BJ'IeKTpI/I‘IeCKOFO bubmmorexa HOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
ONeKTpUUECKUE LIENU U ITIOTPEOUTETN
53 DIIEK pnqecxoﬁ SHEPIUU B T61:)IT bubnmorexa [OK
P p Y- https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbIkanne
[ToaroToBka K KOHTPOJIBLHOM padboTe
1o TeMe "DIEKTPUUYECKUE 3apsIIbl.
butmmoreka [JOK
54 3apsKeHHbIE Tena U UX
. . https://m.edsoo.ru/ff0abd2c
B3aumopencTeus. [10CTOSHHBINA
AIEKTPUUECKUM TOK"
KoHnTtponbHas paboTa o teme
"DNEeKTPUUECKUE 3aPSIIbI.
P P bubmuorexa [IOK
95 3apspKeHHBIE Tena U UX
. . https://m.edsoo.ru/ff0abea8
B3aumonencTsus. [10CTOSHHBIN
BJIEKTPUUYECKUN TOK"
56 ITocTosTHHBIE MATHUTEI, X
B3aMOJICHICTBHE
57 VYpok-uccinenosanue "N3zyyenue bu6mmoreka [IOK
MOJIE€HU MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTtHOe noie. MaruHuTHoe noJe
bu6nuoreka [IOK
58 3eMIId U ero 3HaueHue 1 KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

OnbIT Dpcrena. MaruutHoe nose
AJIEKTPUYECKOTO TOKa MarHuTHoe
0JI€ KaTYIIKH C TOKOM

bub6numorexa [IOK
https://m.edsoo.ru/ff0ac1d2

60

[IpuMeHeHne JIeKTPOMarHUTOB B
texauke. JlabopaTopHas pabora
"U3yueHune nencTBUsS MAarHUTHOTO
TOJIsI HA IPOBOJAHUK C TOKOM"

0.5

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

61

OneKTpoJBUraTellb HOCTOSHHOTO
ToKa. Mcnonp30Banue
3JIEKTPOJBUraTENICH B TEXHUUECKUX
YCTPOWCTBAX U HA TPAHCIOPTE.
JlabopaTopHas pabota
"KoHCTpynpoBaHue U U3yUueHHE
paboThI aeKTpogBUraTens"

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

62

OnbiTel @apajes. 3akoH
3JE€KTPOMATHUTHON MHAYKIIUH.
IIpaBuno Jlenna

63

Dnekrporenepatop. CriocoOs

TMOJIYYCHU A BHCKTqueCKOﬁ OHCPIUH.

DJEeKTPOCTaHLIMM Ha
BO300HOBJISIEMBIX UCTOYHHUKAX
SHEpPrUU

64

[ToaroToBka K KOHTPOJIBHOM paboTe
10 TeMe "DIIeKTPpUUECKUE U
MarHUTHBIE SIBIeHUS"

65

Konrponbnas padora no Teme
"DreKTpUUeCcKre U MarHUTHbBIE
sIBJICHUS "

bubmnoreka IIOK
https://m.edsoo.ru/ff0acb14

66

Pabora ¢ TekcTamu 1o Teme

bu6nuoreka [IOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

"TeruioBbIe IBICHUA"

https://m.edsoo.ru/ff0accbe

PaGora ¢ Tekctamu o teme

bu6nunoreka [IOK

67 1
"[locTosiHHBIN AMeKTpUYeCcKuil TOK" https://m.edsoo.ru/ff0acdc6
68 Pabota ¢ TekcTamu 1o Teme 1
"MarHuTHbI€ SIBICHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 145

I[TPOT'PAMME



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

9 KJIACC

KonauvecTBo yacos DJIeKTPOHHbIE
[
‘:;H Tema ypoxa Beero Kontponbnbie | IpakTuyeckue i[:;:eﬂl/lﬂ ﬁg:aﬂzln;:feubnme
padoThI padoTsbI pecype

1 MexaHu4ecKoe TBUKCHHE. 1
MarepuanbHas TOUKa

) Cucrema orcueta. OTHOCUTEIHLHOCTD 1 bu6mmoreka [JOK
MEXaHNYECKOTO ABMKECHUSI https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NpsIMONIMHENHOE 1 bubnuorexa [IOK
TIBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE NpsAMOIUHENHOE

4 neikeHue. CpelHsst © MTHOBEHHAs 1
CKOPOCTh

5 [IpssmMosIMHENTHOE PAaBHOYCKOPEHHOE 1 bu6mmotexa [IOK
JB>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSIMOTHMHEWHHOTO

6 PaBHOYCKOPEHHOT'O JABH)KEHUS. 1
I'padux ckopoctu
JlabopaTtopHas pabota "OnpeneneHue

7 YCKOPEHHs Tesa npu 1 1 bubnuorexa [JOK
PaBHOYCKOPEHHOM JBHKEHHUU IO https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TuI0CKOCTH"

3 CBo0Ooguoe magenue ten. OnbITh 1
lanunes

9 PaBHOMepHOE ABMXKEHUE O 1 bubnuorexa [JOK

OKPY’KHOCTH. HepI/IOI[ Hn 9aCToTa

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

oOparenus. JInneitHas u yriiosas
CKOpPOCTH

10 LleHnTpOocTpeMUTENEHOE YCKOPEHUE
11 Ilepssiit 3akoH HeroToHa. Bexkrop bu6muoreka [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnuorexa [JOK
PaBHopelicTBYyOIIAs cuita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubnuorexa LIOK
Cynepno3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agay Ha npuMeHEHUE bu6mmotexa [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnuoreka [JOK
15 Cua ynpyroctH. 3akon I'yka https://m.edsoz)l.ru/fanecaZ
16 Pemrenne 3agay mo reme «Cuna
YIIPYTOCTH
17 JlabopaTtopHas pabota «OnpeneneHue bu6mmotexa [IOK
YKECTKOCTH MPYKUHBD https://m.edsoo.ru/ff0aee28
bu6mmoreka [JOK
18 Cuna Tpenis https://m.edsoil.ru/fanf738
19 Pewrenne 3angau no reme «Cuna bubnuotexa [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "Omnpenenenne bu6mmotexa [JOK
Kod(puImeHTa TpeHMs CKOIbKECHHS" https://m.edsoo.ru/ff0af8be
Pewrenue 3agau o teme "3akoHbI
21 Hrrotona. Cuna ynpyroctu. Cuna Bubmmoreka [OK
| https://m.edsoo.ru/ff0afb8e
TpPEeHUS
29 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bu6mmotexa [IOK

TATOTCHHsI. Y CKOPEHHE CBOOOHOTO

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

najgeHust

VYpoxk-koHpepenuus "JBrkeHune el

23 BOKPYT TPaBUTALIMOHHOTO LIEHTpa
(Conneunas cuctema). ['amakTukn"

Pemenue 3agad nmo teme "Cuna

24 ec 3?1 OH BCEMHUPHOTO bubmmorexa LIOK
TSOKECTH U 3aKOH

" P https://m.edsoo.ru/ff0af5f8
TATOTCHUS
IlepBas kocMHUUeCKask CKOPOCTb. bu6nuorexa [IOK

25
HesecoMocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuaibHON TOUYKH.

26 AOCOTIOTHO TBEPIOE TEIO. bu6muoreka [IOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHON OChIO BPAILICHUS

27 MowmeHT cunsl. LleHTp TsKECTH

28 Pemenue 3aga4 mo reme "MoMeHT bubmmoreka [JOK
cunbl. Lentp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOIBHOM paboTe MO

29 ) ”MexaHquCKcF))e BI/I)KGEI/IC bubmorexa LOK
TeMe .

. ”H https.//m.edsoo.ru/ff0b0408
B3aumopeiicTBue Ten
KontponbHas paboTa o teme
30 "MeTI; ec (E)e BIDKEHUE bubmorexa LIOK
XaHUYECK .
o 8 " https://m.edsoo.ru/ff0b06ec
B3aumopeiicTBue Ten
Nmmnynbe Tena. Ummynbse cuibl. 3aKoH
31 co Z e nb}c/a Yupyroe u bubmmorexa LIOK
XpaHEHHS UMIT .
P Y . pyr https://m.edsoo.ru/ff0b07fa
HEYNIpYroe B3auMOJICHCTBHE

32 Pemenue 3agad mo reme "3akoH bubnuoreka [JOK
COXpaHEeHus uMIryibca' https://m.edsoo.ru/ffob096c

33 VYpoxk-koH(pepenus "PeakTuBHOE



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
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

JIBOKEHUE B MPUPOJIE U TEXHUKE"

34 Mexanndeckasi paboTa U MOIIIHOCTh bubmmorexa [IOK
https://m.edsoo.ru/ff0b0a84
35 PaboTa cutbl TSKECTH, CHITBI but6mmoreka [IOK
YIOPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUJIBI TPEHUS TIPH
PaBHOMEPHOM JIBHKEHHUH TeJla Mo
TOPU30HTAJILHON IIOBEPXHOCTH
37 CBsi3b DHEpPTUH U PabOTHI.
[lorenumanbHas sHEPrus
Kunernyeckas sueprus. Teopema o bubnuorexa [IOK
38 .
KWHETUYECKOW SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKe
40 JlaGopatopHas pabora «/3y4yenue bu6nuorexa [IOK
3aKOHA COXPaHEHHUS SHEPT U https://m.edsoo.ru/ff0b12fe
41 KonebaTenpHOE TBHIKEHUE U €TI0 but6mmoreka [IOK
XapaKTepUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxaronue KojaeoaHus. bu6mmorexa [IOK
Brinyxnennbsle konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTHueCKuil ¥ NPyKUHHBIN
MasITHUKA
VYpok-uccienoBanue «3aBUCUMOCTh
44 Meproja KoJIeOaHU OT )KECTKOCTH bubmmorera [JOK
https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MACCHI TPy3a»
45 [IpeBpatenuie 3Hepruu npu

MEXAHUYECKUX KOJICOAHUAX



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
https://m.edsoo.ru/ff0b197a

46

JlabopaTtopHas pabora «OnpeneneHue
94acTOTHI U TIEpUOJIa KOJIeOaHMI
MPY’>KUHHOI'O MasTHUKA)

but6mmoreka [JOK
https://m.edsoo.ru/ff0blaec

47

JlabopaTtophas pabota «IIpoBepka
HE3aBUCHMOCTH TIepHOJia KoJeOaHuit
rpy3a, MOJBEIICHHOTO K HUTH, OT
MAacChI Tpy3a»

but6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoaHbI. CBOMCTBA
MeXaHU4ecKux BOJIH. [IpoioabHbIe U
MOTIEPEYHBIE BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHbpepeHius "MexaHndecKue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuyeckue BOJTHBI"

50

3Byk. PacnipocTpaneHue u oTpakeHue
3ByKa

o1

VYpok-uccnenosanue "HabmroneHue
3aBUCUMOCTH BBICOTHI 3BYKa OT
qaCcTOTHI"

52

I'pOMKOCTB 3ByKa 1 BBICOTA TOHA.
AKYyCTUYECKUH PE30HAHC

53

Ypok-koHpepeHus "YIIbTpa3ByK U
nH(ppa3ByK B IpUpOJIe U TeXHUKE"

but6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
Teme "3aKOHbI COXpaHEHHUS.
MexaHnueckue KojaeO0aHust U BOJIHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

Konrponbnas padora o Teme
"3akoHbI cCOXpaHeHHs. MexaHuueckue
KoJieOaHusl U BOJTHBI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

DJIEKTPOMarHuTHOE TOJIE.

but6mmoreka [IOK

56
DJIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/ffOb2abe
S7 CBoiicTBa 3J1€KTPOMarHUTHBIX BOJIH
Ypok-koHbpepenuus "llkana
58 3JIEKTPOMATrHUTHBIX BOJIH. bu6mmoteka [IOK
Hcnonb3oBaHue 3JIEKTPOMarHuTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJI COTOBOI CBA3H"
VYpok-uccinenosanue "N3zydenue
P . 7 bubnuotexa [JOK
59 CBOMCTB AJICKTPOMATrHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
TTOMOIIIbI0 MOOHMIIBHOTO TeedoHa
Pemenue 3a1au Ha onpe/ieieHne
60 9aCTOTHI U JJTUHBI DJICKTPOMAarHUTHOM
BOJIHBI
DneKTpOMarHuTHasi IpPUpPO/Ia CBETA.
61 CxopocTts cBeTa. BomHOBBIE CBOIICTBA bubmmorexa LIOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [Ipsamonuneitnoe
62 aCIpOCTpaHEHUE CBETA. 3aTMCHHUS bubmmorera [IOK
pacrpouip ' https://m.edsoo.ru/ff0b3658
ComHua u JlyHst
3aKOH OTpaXkKeHMsI CBETa. 3epKaJa.
63 Pemenwue 3a1au Ha MpUMEHEHHE bubmmorexa [IOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTpa)KEHUsI CBETa
64 [Ipenomienue cBeta. 3aKoH bu6nuorexa [IOK
MPETOMJIEHHUSI CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcnonb3oBaHne MOTHOTO BHYTPEHHETO bubmmorera [JOK
yIp https://m.edsoo.ru/ff0b3c5c
OTpPaKCHHUS B ONTHUYECKUX CBETOBOIAX
66 JlabopaTtopHas pabota "HccnenoBanue



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

3aBUCUMOCTH yTJia IPECIOMIICHUSA
CBCTOBOI'O Jiyda OT yI'Jla MMaZICHWA Ha

nn

rpaHuLe "BO3yX-CTEKIIO

Ypok-koHdepenus "Mcnonp3oBaHue

67 MOJTHOTO BHYTPEHHETO OTPaKEHHUS :
CBETOBOJIbI, OITUKOBOJIOKOHHASI CBSI3b"
but6mmoreka [IOK
68 Jlunzpl. OnTHYecKas Cuiia JTMH3bI httos://m.edsoo.ru/fob3f2c
. bubnuotexa [JOK

69 [MocTpoenue n300pakeHU B TNH3AX httos://m.edsoo.ru/fobA4da
Jlaboparopnas padora "Omnpenenenne

70 (boxyf:)Horz pachOﬂHmI u OII)'[TI/I‘-ICCKOI\/'I Bubmorexa [IOK

. https://m.edsoo.ru/ff0b4206
CUJIBI COOMpAroNIe JINH3bI"

71 Ypok-koHbpeperuus "OnTuueckue bubnuorexa [JOK
JMH30BbIE IPUOOPHI" https://m.edsoo.ru/ff0cOa7e

72 ['11a3 xak ontuyeckas cuctema. 3peHue bubmorexa OK

https://m.edsoo.ru/ff0b4684

73 VYpok-koHpepenuus "JledexTs
3penust. Kak coxpanuts 3penue"

PasnoxxeHue 6enoro cBeTa B CIIEKT.

74 OnpiTel HetoToHa. Criokenue bubmuoreka [JOK
CIEKTpaJIbHBIX LIBETOB. [Jucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaboparopHast paboTa "OnbITHI 11O
pa3IoKeHUIo OEsIoro CBeTa B CIEKTP U

but6mmoreka [IOK
75 BOCTIPUSITHUIO I[BETA MPEIMETOB MPH UX

HaOJIIOICHUH Yepe3 IIBETOBbIC
¢bunbTpe"

https://m.edsoo.ru/ff0cOe2a



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

VYpoxk-nipaktukym "BosHOBbIE

76 CBOMCTBA CBETA: IUCIICPCHUS,
uHTepdepeHIys u audpakius”
77 Omnsitel Pesepdopaa v miranerapHast bu6mmorexa [JOK
MoOJenb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atoma bopa
Hcnyckanue u morjonieHue cBera
79 aromom. KBanTtel. JIuneituateie bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpoxk-npaktukym "Habmonenue bu6mmoteka LIOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BHIBI bubmorexa LOK
a a https://m.edso0.ru/ff0c1672
82 Crpoenue atomHoOro sipa. Hykionnas bu6mmotexa [IOK
MOJ€Nb https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHbIE IPEBpAILICHUS. bu6nuorexa [IOK
N3otomnsl https://m.edsoo.ru/ffOclal4
84 Pemenue 3anaq o teme: but6mmoreka [IOK
"PaguoaxkTuBHbBIE IpEBpaleHUs" https://m.edsoo.ru/ff0clb4da
85 [Tepuon momypacnazna
VYpoxk-koHdepennus "PagroakTuBHbIC
86 1/13}?1 eHI/I:Ib Bpl'[ UpoJie, MEIUIINHE bubmorexa [JOK
v . PHPOAE, MEAHIIHE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SnepHble peakiu. 3aKOHBI
87 C(J):Ix paHeHIEﬂ 3ausl OBOT'0 M MaCCOBOTO bubmmorera [JOK
P PAA https://m.edsoo.ru/ff0c1c58
qHUCe
88 DHeprus cBA3U aTOMHBIX sifiep. CBs3b bubnuorexa [JOK

MacCChbl U SHCPruu

https://m.edsoo.ru/ff0cld7a



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
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3agau no teme "SnepHeie
peakuun"

90

Peakiuu cunTe3a u neneHus saep.
Ncrounuku sHeprun CoJiHIA U 3BE3]T

bubmmoreka [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koHbpepenus "Anepras
sHepreTuka. JlencTeus
PaAMOAKTUBHBIX U3TyYEHHUH Ha KUBBIE
OpraHu3mbl"

92

[ToaroroBka Kk KOHTPOIBHOM paboTe MO
TeMe "DJIEKTPOMArHUTHOE IT0JIE.
DNEeKTPOMAarHUTHHIE BOJTHBI.
KBanToBBI€ siBieHUA"

bubmmoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KonTtponwsHas pabora 1o Teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHHIE BOJIHBI.
KBanTtoBbie siBneHus"

94

[ToBTOpEeHHE, 0600MIIEHNE.
JIaGopaTopHsbie pabOTHI IO KypCy
"B3aumopencTaue Tea"

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

95

[ToBTOpenue, o6o0meHue. Pemenne
pacyeTHBIX U KAYECTBEHHBIX 3a7a4 110
teme "TeruioBsle mpouecco”

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

96

[ToBTOpenwue, o600meHue. Pemenne
pacyeTHBIX M Ka4YECTBEHHBIX 3a1a4 110
teme "KIIJ] TermoBbIx aBuraresieii”

but6mmoreka [JOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, 0600meHNE. Permenue
pacyYeTHBIX M Ka4YECTBEHHBIX 3a1a4 110
teme "KII/] anekrpoyctanoBok"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

[ToBTOpeHue, 0600ICHNE.

but6mmoreka [JOK
98 JIab o 1 1
" AOOPATOPHPIC pd OHTH 1o KYPey https://m.edsoo.ru/ff0c2c52
CBeTOBLIE SIBICHUS
[ToBTOpenue, 0600meHue. Pabora ¢
99 TEKCTAMU 110 TeME "3aKOHBI 1 bubmmorexa [OK
y https://m.edsoo.ru/ff0c2d6a
COXpaHEHUS B MEXaHUKE
[ToBTOpenue, 0600meHue. Pabora ¢
100 tekctamu 110 teMe "Konebanus u 1 bubmmorexa [OK
| https://m.edsoo.ru/ff0c2e82
BOJIHEL
[ToBTOpenue, o600menue. Padorta ¢
101 TekctaMu 10 TeMe "CBeTOBBIE 1 bubmmorexa [OK
| https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600meHue. Pabora ¢
102 tekcraMmu 1o teMe "KBantoBas u 1
sanepHas pusuka"
OBUIEE KOJIMYECTBO YACOB I10 102 97

[TPOT'PAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYHEHUKA

» ®usuka, 7 knacc/ [lepeimkun A.B., O61ecTBO ¢ orpaHUYeHHON
oTBeTCTBEHHOCTHIO «/[[PODA»; Akninoneproe obiectBo «M3aaTenbCTBO
«IIpocsewmienue»

» dmsuka, 8 knacc/ [epeimkun A.B., O0mecTBO ¢ OrpaHUYCHHON
0TBETCTBEHHOCTHIO «/IPODA»; Akunonepnoe o0ectBo «M3aaTenbcTBO
«IIpocsemienue»

» ®usuka, 9 knacc/ [epeimkun A.B., I'ytauk E.M., O011ecTBO ¢ orpaHiueHHON
0oTBeTCTBEHHOCTHIO «IPODA»; Axninonepnoe o0iectBo «M3aaTebcTBO

«HpOCBGHlCHI/IG»

METOANYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
['ocynapcrBennas o6pazoBatenbHas argopma «Poccuiickas 31eKTpoHHAs

mkona» - Mocksa. - URL: https://resh.edu.ru (/lata obpamenns 31.08.2023)
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