MHWHHUCTEPCTBO IMPOCBEIIEHUS POCCUIICKOM ®EJEPAIINU
MunucrepcTBo 00pa30BaHUA U MOJIOIC:KHOM MOJMTUKHA CBepAJIOBCKOM 00/1aCcTH
YacTHoe 0011€00pa3oBaTe/ibHOE YUPEKICHUE

Cpennsisi 001eodpasoBarebHas mkoJaa « Magpay»

PACCMOTPEHO YTBEPXJIEHO

Ha MEeJarornueckoM COBETE Hupexrop HOY COII
Oy COUI "Ungpa" "Unugpa"

[Ipukas Nel H.H.AreeBa
ot «31» aBrycra 2023 r. [Tpukaz Ne65

ot «31» aBrycra 2023 .

OOKYMEHT MOAMMCAH
3NEKTPOHHOWM
NnoanvcCLIO

Ceptudpmkar:
0131D95300F1AFB29042720517CA0179A5
Brageneu: ATEEBA HATAJITbA HUKOJIAEBHA
Hencteutenen: ¢ 27.04.2023 go 27.07.2024

.

PABOYAS [IPOTPAMMA
(ID 413922)

yueOHoro npeamera «®@usuka. ba3oBblii ypoBeHb»

U1 oOygarommxcst 7-9 KiaccoB

Exatepun0oypr 2023



HOACHUTEJBHASA 3AITUCKA

[Iporpamma mo ¢u3uke Ha YpPOBHE OCHOBHOrO 00Iero oOpa30BaHMsI COCTAaBJIEHA Ha
OCHOBE TOJIO)KEHUU U TpeOOBAaHMM K pe3ysibTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHO
oOpa3oBarenbHOM mporpammbl, mpeactaBieHHbix B DPI'OC OO0, a Takxke ¢ ydéroMm
dbenepasibHON paboueld TporpamMmbl BocmuTaHus u KoOHIENMIIUKM TpernofaBaHus y4eOHOTO
npeamera «Pru3uKay.

Conepxanue  mporpamMMbl 1o (U3MKE ~ HampaBieHO  Ha  (opMUpoOBaHHE
€CTECTBEHHO-HAYYHON TI'PAMOTHOCTH OOYYAIOIIMXCS M OpPraHU3alMI0 H3yuyeHUs (U3UKU Ha
JesITeIbHOCTHON OcHOBe. B mporpamme mo ¢u3nke yUWTHIBAIOTCS BO3MOXKHOCTU Y4YEOHOTO
npeamera B peanmusamum  TpedboBaHuit ®I'OC OOO Kk mMmIaHUPYeMBIM JHUYHOCTHBIM U
METalpeAMETHBIM  pe3yjbTaTaM  OOydeHHWs, a  TakKe  MEXKIPEAMETHBIC  CBS3U
€CTECTBEHHO-HAYYHBIX yUe€OHBIX MTPEAMETOB Ha YPOBHE OCHOBHOT'O 00I1IETr0 00pa30BaHMUsl.

[Iporpamma mno (¢u3MKe yCTaHABIMBAET paclpejielieHne yuyeOHOro marepuaia 1o rojam
oOyuenust (1o Kjiaccam), NpeajaraeT MPUMEPHYIO IOCIEI0BATENbHOCTh HM3YyYEHHUS TEM,
OCHOBaHHYIO Ha JIOTUKE pa3BUTHUS TMPEIMETHOTO COJEpKaHUS U Y4€Te€ BO3PACTHBIX
0COOEHHOCTEH 00yUaroIUXCH.

[Iporpamma no pusuke pazpadoTaHa C 1EJIbI0 OKa3aHUSI METOJUYECKON TOMOIITU YUYUTEITIO
B CO3/IaHUU paboyeil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®usnka SABIAETCS  CHUCTEMOOOPA3yIOIMIMM  JJIi  €CTECTBEHHO-HAy4YHBIX  YUEOHBIX
MPEAMETOB, TOCKOJIbKY (DU3MYECKHE 3aKOHBI JIEKaT B OCHOBE IIPOLECCOB M SIBJICHUI,
M3y4aeMbIX XHUMHEH, Onoyiorueil, actpoHoMued U ¢Gpuznueckor reorpadueii, BHOCUT BKJIAJl B
€CTECTBEHHO-HAYYHYIO KapTUHY MUPa, IPEIOCTaBIsieT Hanboee iCHbIe 00pa3Ibl TPUMEHEHUS
Hay4YHOI'0 METOJA MO3HAHUS, TO €CTh CIOCO0A MOJYYEHHS TOCTOBEPHBIX 3HAHUN O MUPE.

OpnnHa W3 TIaBHBIX 33/a4 (U3HUECKOro 00pa30BaHMS B CTPYKType o0miero oOpa3oBaHHs
COCTOUT B (OPMUPOBAHMM €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTM W HWHTEpeca K Hayke Yy
0o0yJarommxcs.

N3yuenne ¢usukn Ha 0a30BOM ypOBHE TMPEIIOJIaracT OBJIAJIEHHUE CIEAYIOIUMU
KOMIIETEHTHOCTSAMHM, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

- HAYYHO OOBSICHSITD SIBJICHUS;

- OIIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO HCCIICIOBAHUS;

- MHTEpPHPETUPOBATh [IaHHBIE M HCIIOJIb30BaTh HAYYHBIE [0KA3aTENbCTBA JJISl IOJTYyYCHUS
BBIBOJIOB.

Lenu wm3ydyeHus: (pU3MKM HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs OMNpPEAENICHbI B
Konnenuuu npenogaBanust yaueoHoro npeamera «Pusznka» B 00pa3oBaTEIbHBIX OpraHU3aIMsIX
Poccuiickori ®enepanuu, peaqu3yONMX OCHOBHBIE 0011€00pa3oBaTelbHbIE MPOTPAMMBI,
yTBepkAEHHON pemienneM Komermm MunucrepcerBa npocsenienus Poccuiickont @enepannun
(mpotokod ot 3 nekadbps 2019 r. Ne [1IK-4BH).

eau ndyyenus GuU3NKH:

- IpUOOpETEeHHE MHTEpPeca U CTPEMJICHHS OOydYaroUIUXCs K HAYYHOMY HM3YYEHUIO MPHUPOIBI,
Pa3BUTHE X WHTEJUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

- pa3BUTHE TPEJCTABIEHWNA O HAYYHOM MeETojA€ To3HaHuUA U (popmMupoBaHHe
HCCIIEIOBATENICKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;



- (opMUpOBaHHE HAYYHOIO MHPOBO33PEHHUS KaK pe3yibTaTra H3Y4YeHHs] OCHOB CTPOCHHS
MaTepuu U PyHIaMEHTAILHBIX 3aKOHOB (DH3HKU;
- (hoopMUpOBaHUE MPEACTABICHUN O poiau GU3UKHU JJIsl Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJOTUH;
- pa3BUTHE TMPEACTABICHHM O BO3MOXHBIX cdepax Oyaymeld npodeccruoHambHOM
JESITeIbHOCTH, CBSI3aHHOW C (PU3MKOM, MOATOTOBKA K JAalbHEHIIeMy OOY4YeHHIO B 3ITOM
HaIpPAaBJICHUH.

JlocTikeHrue STUX 1eJied mporpaMMbl MO (U3MKE HA YpPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHUs 00ECIICUMBACTCS PEIICHUEM CIEAYIOIMNX 3a/1ay:
- mpuoOpeTeHne 3HaHWM O JUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXAHUYECKUX, TEIUIOBBIX,
AIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
- MpUOOpEeTeHNEe YMEHUN OMHUCHIBATH U OOBICHATH (PU3NUYECKUE SIBICHUS C MCIOJIB30BAaHUEM
MOJIYYCHHBIX 3HAHUH;
- OCBOCHHME METOJIOB PEIICHUS MPOCTEUIITNX PACUETHBIX 33]1a4 C UCHOJIb30BaHUEM (DU3NYECKUX
MoOJIeTIel, TBOPUECKUX U MPAKTUKO-OPHUEHTUPOBAHHBIX 3a/1a4;
- pa3BUTHE YMEHUU HAONIOAAaTh MPUPOJHBIC SIBICHHUS W BBITIOTHATH OMBITHI, JTAOOpaTOpPHBIE
pabOThI ¥ SKCIIEPUMEHTAIIbHBIE UCCIIEIOBAHUS C UCIIOIH30BAHUEM U3MEPUTEILHBIX TPUOOPOB;
- OCBOEHHE TNpUEMOB paboTel ¢ uHPoOpManUel (QU3NUECKOrOo COJEp)KaHus, BKIHOYAs
HH(DOPMAIMI0O O COBPEMEHHBIX JOCTIKEHUSX (U3HMKH, aHAIM3 U KPUTUYECKOE OIICHUBAHUE
uH(popmanuu;
- 3HaKOMCTBO €O cdepamu NpodecCHOHATBLHON JEATEIbHOCTH, CBS3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha JIOCTUKEHUSX (PU3NUECKON HAYKHU.

Ha usydyenue ¢usuku (0a30BbIi ypOBEHb) HA YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHMs
oTBoauTCH 238 "acoB: B 7 kitacce — 68 yacoB (2 yaca B Heflen0), B 8 kKitacce — 68 gacoB (2 Jaca
B HeJento), B 9 kitacce — 102 yaca (3 yaca B HeIeIO).



COILEPKXAHUE OBYYEHUA
7 KIIACC

Pasznen 1. ®u3uka u e€ poJsib B NO3HAHUM OKPYKAIOLIEro MUpa.

®duznka — Hayka o npupoje. fAsnenus npupoasl. GrU3nUecKue SBICHUS: MEXaHUYECKUE,
TEIJIOBBIE, YIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

duznyeckue BeNWYHHBI. V3Mmepenue ¢usnueckux BenuyuH. Pusznyeckue NPUOOPHI.
ITorpemHocTs M3MEpEHU. MeXayHApOHAS CUCTEMA EUHNILI.

Kak ¢usuka u gpyrue ecrecTBEHHblE HAyKH M3ydaroT npupoay. EcTecTBeHHO-Hay4yHBIN
METOJ] TO3HaHWs: HaOJIOJEHHE, IMOCTAaHOBKAa HAYYHOIO BOIIPOCA, BBIJIBHKEHUE THIIOTES,
HKCIIEPUMEHT 110 TIPOBEpPKE TUIOTE3, OOBsICHEHHE HalIoAaeMoro sieiaeHus. OnucaHue
bu3NYECKUX SIBICHUHN C TTOMOIIIBIO MOJIEIIEH.

JHemoncmpayuu.
1. MexaHn4yecKue, TEMIOBBIE, IIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIEC SIBJICHUS.
2. ®duznyeckre MpUOOPHI U TPOIEAYypa MPSMBIX HU3MEPEHHI aHAIOTOBBIM U IUGPOBBIM
IpUOOPOM.

Jlabopamopnwie pabomel u onvimol.

OmnpeneneHue UeHbl ASJICHUS MKl U3MEPUTEIHHOTO TTpUdopa.

N3mepeHne pacCcTOSHUIM.

N3mepenne 00bEMa JKUIIKOCTU U TBEPAOTO TeNa.

Onpenenenue pasMepoB MajbIX TEIL.
Pa3znean 2. IlepBoHayasibHbIe CBeIeHUS 0 CTPOCHUH BelleCTBA.
CrpoeHue BellecTBa: aTOMbl M MOJIEKYJBI, HX pa3Mepbl. OMNbITHI, JOKa3bIBAIOIINE
JTUCKPETHOE CTPOEHUE BEIIECTBA.

JIBr>kenne yactull BemiecTBa. CBsI3b CKOPOCTH JBWKEHHUSI YACTUI[ C TEMIEPaTypoil.

BpoynoBckoe aBwxkenue, auddysus. BzaumonaeicTBUe YacTHI] BEIIECTBA: MPUTKEHUE U
OTTaJIKUBAHUE.
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ArperaTHble COCTOSIHMSI ~BEILECTBA: CTPOCHUE Ta30B, KUIKOCTEHM U  TBEPABIX
(kpucTayummyeckux) Ten. B3auMocBsI3b MEXIy CBOMCTBAMH BEIIECTB B PAa3HBIX arperaTHBIX
COCTOSIHUSIX M MX aTOMHO-MOJICKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTU arperaTHbIX COCTOSIHUMN
BO/IBL.

Jlemoncmpayuu.
1. Hab6mronenne OpoyHOBCKOTO JIBHIKEHUS.
2. Hab6mronenue nuddysuu.
3. HaOmronenue sBieHUM, OOBSCHSIOUIUXCA MNPUTSKEHUEM WM OTTAJIKUBAHUEM YacCTHIL
BEIIIECTBA.
Jlabopamopnsie padbomuel u onvimol.
1. OreHKa quaMeTpa aToMa METOJIOM PSAO0B (C MCIOJIb30BaHHEM (oTorpaduii).
2. OnbITH IO HAOIOJIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3. OnpIThl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.



Pa3nen 3. JIBu:KeHHe U B3aUMO/IeCTBHE TeJl.

MexaHnuueckoe JBWKEHUE. PaBHOMEpHOE M HepaBHOMEpHOe aABMkeHue. CKOpOCTb.
Cpennssi CKOpOCTh IIPYU HEPABHOMEPHOM ABWKEHUU. Pacd€r myTu U BpeMEeHU IBU>KECHHS.

SBnenne uHepuuu. 3aKOH MHEpUMM. B3amMoaelcTBHE Ten Kak IPUYMHA W3MEHEHMS
CKOpPOCTH JBW)XEHMS Tel. Macca - mepa umHepTHOocTH Tena. IlmoTtHocTs BemectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €UHUIIE 00bEMA BEIIIECTBA.

Cunma Kak XxapakTepHCTHKa B3aumojaedcTBug Ten. Cuia ynpyroctd u 3akoH ['yka.
N3mepenne cuilbl ¢ NOMOINBIO JTMHAMOMETpa. SIBieHue TAroreHus u cuna Tsokectu. Cuia
TSOKECTH Ha JApyrux IuiaHerax. Bec tena. HeBecomocts. CroxkeHue cui, HalpaBJICHHBIX I10
oHOM npsiMoii. PaBHoelcTByromas cui. Cumna TpeHus. TpeHue CKOIbXEHUS! U TPEHUE MOKOA.
TpeHue B mpupoae U TEXHUKE.

JHemoncmpayuu.

1. Hab6nrogenne MexaHnuecKoro JIBHKEHUS TeNa.
2. N3mepeHne CKOpOCTH NMPSIMOJIMHENHOTO JBUKEHHS.
3. HaOnronenue siBneHust HHEPIIUH.
4. HaOmnronenune n3aMeHeHus CKOpOCTU MPU B3aUMOJICUCTBUU TEIL.
5. CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TEL.
6. CrnoxeHue CUJl, HallpaBJICHHBIX MO0 OJTHOM MPSMOM.
Jlabopamopnuie pabomol u onvimol.
1. OmnpeneneHue CKOPOCTH PABHOMEPHOIO JIBMKEHHUS (IIapuKa B KUIAKOCTH, MOJIEIH
AJIEKTPUUYECKOTO aBTOMOOUJIS U TaK J1ajiee).
2. Omnpenenenue cpelHed CKOPOCTH CKOJBXEHUs OpycKka WM IapuKa IO HAKJIOHHOU
IIJIOCKOCTH.
3. OmnpeneneHue mI0THOCTH TBEPAOTO Tea.
4. OMnBbITEI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbkeHus (Aedopmanuu) MpYKUHBI OT
MIPUIIOKEHHOUN CHUIIBL.
5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh CUJIBI TPEHUSI CKOJIBKEHHS OT Beca Tejla U

XapakTepa COMpPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKUIKOCTE M ra30B.

Hasnenne. CnocoObl yMEHBIIEHMS U yBeJIMYEHHUs JaBieHus. JlaBiaenue rasa.
3aBUCUMOCTh JIaBJIeHUs Ta3a OT o0BbEma, Temmeparypbl. l[lepemava maBieHus TBEPABIMU
TeJlaMH, KUAKOCTAMU WM ra3amu. 3akoH [lackans. ITHeBMaTMueckne MalivHBI. 3aBUCUMOCTH
JABJIEHUS >KMJIKOCTH OT IIyOuHBIL. ['mapocrarnueckuil mapagokc. CooOmiaronuiecs: cocyabl.
['unpaBnuyeckre MEXaHU3MBI.

Atmocdepa 3eman u atmochepHoe AaBieHue. [IpUYMHBI CyIIeCTBOBAHHSA BO3IYIIHOM
ob6onouku 3emiu. OmbiT Toppuuennu. M3mepenue aTmMochepHOro MaBiieHHsA. 3aBUCHMOCTH
aTMOC(EpHOro JaBJIEHUS OT BBICOTHI HaJ YypoBHeM Mops. Ilpubopbl mng uzMepeHus
aTMOoc(epHOro JaBJICHUS.

JleficTBUE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Teso. BriTankuBaromas (apxumeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozgyxomiaBanue.

Jemoncmpayuu.

1. 3aBUCHUMOCTbD JABJICHUS ra3a OT TEMIIEPATYPHI.



[lepenaua naBieHUs )KUIKOCTBIO U Ta30M.
Coolmiaromuecs cocyabl.
['mapaBauueckuu mpecc.
[IposiBienue nelcTBUsl aTMOCHEPHOTO JABICHUS.
3aBUCUMOCTH BBITAJIKUBAIOIICH CUJIBI OT 00bEMa MOTPYKEHHON YaCTH TeJa U IIOTHOCTU
AKUJKOCTH.
7. PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUJIKOCTH.
8. VYcmoBue 1iaBaHMsS TEN: IJIABAHWUE WM TOTPYKEHHE TEI B 3aBUCUMOCTH  OT
COOTHOILICHHS TUIOTHOCTEN TeJa U JKUJKOCTH.
Jlabopamopnwie pabomel u onvimol.
1. HccnenoBanre 3aBUCMMOCTUA Beca Tela B BOJIE OT 00bEMA MOTPYXKEHHOU B KUAKOCTH
YacTH Tela.
2. OnpeneneHue BBITAJIKUBAIOIIEH CHIIBL, JCHCTBYIOIIEHM Ha TeEJO, MNOTPYyKEHHOE B

SAN A

KUIKOCTb.
3. OnbITEI, TEMOHCTPUPYIOIIHAE 3aBUCUMOCTH BBITAIIKMBAIOLIEH CHJIbI, JCUCTBYIOIIEH Ha
TEJIO B XHUJAKOCTH, OT OOBEMa MOTrpYyKEHHOM B >KHAKOCTb YaCTU TeJa U OT IUIOTHOCTU
KUIKOCTH.

Pa3znesn S. PaGoTra 1 MOIIHOCTB. JHEPrHUs.

Mexanuueckas padota. MOIIHOCTb.

[IpocTbie MeXaHU3MBI: pbluar, OJIOK, HAKJIOHHAasg IUIOCKOCTh. [lpaBuio paBHOBecHs
pbiuara. [IpumeHeHre npaBuia paBHOBECHS pbldara K OJIOKy. «30J0TO€ MPaBUIIO» MEXAHUKH.
KII/I npocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. KuHeTmueckas W TOTEHIMalbHass »Heprus. lIpeBparmieHue
OJTHOTO BMJIa MEXaHUYECKOM YJHEPTUU B IPYTOW. 3aKOH COXPAHEHHUS JHEPTUH B MEXAHUKE.

Hemoncmpauuu.
1. [Ipumepsl IPOCTHIX MEXAHU3MOB.
Jlabopamopnwie pabomuel u onvimol.
1. OnpeneneHue pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM JBWIKCHMHM Teja IO
TOPU30HTAIBHON NOBEPXHOCTH.
2. HccnenoBanue ycioBUNA paBHOBECHUS pblyara.
3. N3mepenue KII/[ HakIIOHHOW MIIOCKOCTH.
4. N3ydeHune 3aKk0Ha COXpaHEHUSI MEXAHUYECKON YHEPIHUH.
8 KIIACC

Pa3nea 6. TenjioBbIe AIBJIEHUS.

OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO--KUHETUUECKON TEOPUU CTPOEHUS BelecTBa. Macca
U pa3Mepbl aTOMOB H MOJEKyJd. OMNbITbl, NOATBEPXKAAIONIME OCHOBHBIE TTOJIOKEHUS
MOJICKYJISIPHO-KUHETUYECKOU TEOPUH.

Mopaenu TBEPIOTO, )KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BemecTBa. Kpucrammmaeckue u
amopdHbie Tena. OObSICHEHHWE CBOWCTB Ta30B, JKUJIKOCTEH U TBEPABIX TEJI Ha OCHOBE



MOJIOKEHUN MOJEKYJSIPHO--KUHETUYECKON Teopuu. CMayuBaHUE U KaNWUIAPHBIC SIBJICHUSA.
TennoBoe paclIMpeHne U CKaTHE.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIJIOBOIO JBHXKEHHUSI YaCTHII.
Buytpennsis sHeprus. CrnocoObl H3MEHEHHMS BHYTPEHHEM »SHEpruu: Terulonepenada u
coBepIieHre paboThl. Buapl Terionepeaadn: TEMIOMPOBOIHOCTb, KOHBEKITUS, U3TyUYEHHUE.

KonuyecTtBo TemnoThl. YaenabHas TEMIOEMKOCTh BelllecTBa. TemIooOMEH MU TeIIOBOE
paBHOBecHE. YpaBHEHHE TEIUIOBOro OanaHca. [lnaBieHue um oTBep/eBaHME KPUCTATTUYECKUX
BEILIECTB. YeNbHas TeryioTa IuiaBiaeHusa. [lapooOpasoBanune u koHaeHcanus. Mcnapenwue.
Kunenue. YnenbHas Ttemsora mapooOpa3oBaHHs. 3aBUCHUMOCTh TeMIIEpAaTyphbl KHUIICGHHS OT
aTMOC(EPHOTO JTaBJICHU.

BnaxHocTts Bo3myXa.

DHeprusi TOIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.

[Tpunnmner padotel TermnoBbix aBurarenei KIIJ[ temioBoro asuratens. TeroBbie
JIBUTATEIIU U 3alIMTa OKPYKAIOIIECH CpeIbl.
3aKOH COXpaHEHUS U MPEBPAILCHUS PHEPTUU B TETUIOBBIX MPOIIECCaX.

Jlemoncmpayuu.
HaoGmronenre 6poyHOBCKOTO JIBUKEHUS.
Hab6monenue nuddysuu.
HaOGmronenne siBiieHni cMauMBaHUs M KaITWJIISIPHBIX SIBJICHUH.
HaOnronenue TenioBoro pacimpeHus Ted.
W3meHeHne naBieHus raza npu U3MEHEHUU 00bEMa U HarpeBaHUU U OXJIAXKICHUH.
[IpaBuna u3MepeHus: TEMIIEPaTyphI.
Buae! Tennonepenayu.
OxJta)kieHue Ipyu COBEPIIEHUH pabOTHI.
HarpeBanue npu coBepiiieHUH paboThl BHEIIHUMU CUJIaMHU.
CpaBHEHME TEIUTOEMKOCTEN PAa3IMYHBIX BEIIECTB.
HabOmronenue kumeHusl.
Hab0mroieHre mocTostHCTBa TeMIepaTyphl IPH TUTaBICHHUH.
Mopaenu TEeIIOBEIX IBUTATEIICH.
Jlabopamopnwie pabomel u onvimol.
1 OMnBITEI MO OOHAPYKEHUIO ISUCTBUS CHUIT MOJICKYJISIPHOTO TIPUTSKCHHMS.
2 OnbITHI 110 BBIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM MJIU caxapa.
3. OnbITEI 1O HAOJIOCHUIO TEIVIOBOT'O PACIIUPCHHMS Ta30B, KUIKOCTEH M TBEPABIX TEI.
4
5
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Omnpenenenne AaBlIeHUs BO3AyXa B 0aJUIOHE IIITPULIA.
OneIThl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTb JIaBJIEHHS BO3AyXa OT ero oObéMa u
HarpeBaHMs WIM OXJIaXIACHUS.

6. [IpoBepka rHUIOTE3bl JHMHEHWHOW 3aBHCUMOCTH JUIMHBI CTOJOMKA JKUJIKOCTH B
TEPMOMETPUUECKOM TPYOKe OT TeMIepaTyphl.

7. HaOmronenne u3MeHEHUsT BHYTPEHHEHW SHEpruu Teja B pe3ysbTaTe TeIlonepeaaduu u
pPabOThI BHEITHUX CHII.

8. HccnenoBanre SBICHUS TEIUIOOOMEHA MPY CMEIIMBAHUM XOJIOIHON 1 TOPSTYCH BOJIBI.

9. Onpenenenre KOJTUYECTBA TEIJIOTHI, TOJYYEHHOTO BOJOMW MPHU TEIIOOOMEHE C HArPEThIM

MCTAJNIMYCCKUM LMUJIIMHIPOM.



10.  OmnpexeneHue ynelbHON TEIIIOEMKOCTH BEIIECTRA.
11.  HccnepoBaHue mpouecca UCIapeHUsL.

12.  OmnpeneseHUE OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.
13.  OmnpeneneHue yeIbHON TEIUIOTHI IIABICHUS JIbJA.

Pa3znen 7. JaekTpuyecKue U MATHUTHbIE SIBJICHUS.

Onextpuzanus Ted. J[Ba poja 3IEKTpUUYECKUX 3apsAnoB. B3zanmMopeilcTBue 3apsKeHHBIX
ten. 3akoH KyrnoHa (3aBUCHMOCTH CHUJIBI B3aMMOJICHCTBUS 3apSKEHHBIX TENl OT BEITUYMHBI
3apsAJI0OB U PACCTOSIHUS MEXKY TEJIaMu).

Onextpuyeckoe nose. Hanpsok€HHOCTE anekTpudeckoro nois. [IpuHuun cynepno3unuu
ANEKTPUYECKUX IMOJIEHN (Ha KAYUECTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTapHbIA 3nekTpudeckuid 3apsn. CrtpoeHue
atoma. [I[poBOAHUKH U TUAIIEKTPUKU. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsiia.

DJIEKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHMUS JJIEKTPUYECKOTO TOKa. HMCTOYHMKM
MOCTOSIHHOTO TOKa. JIeHCTBHS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHUTHOE).
DIIEKTPUYECKHUM TOK B )KUIKOCTSAX U ra3ax.

Onextpuyeckasd uenb. Cuma TOKa. ONeKTpuueckoe HampspkeHue. CoNpOoTHBIICHUE
IIPOBOJIHMKA. YJIEJIbHOE CONPOTUBIICHHE BenlecTBa. 3akoH OMa i ydacTKa LEelH.
ITocnenoBarenbHOE U ITapajuIeIbHOE COCIUHEHUE ITPOBOJIHUKOB.

PaboTa 1 MOIIHOCTB 3JEKTPUUYECKOTO TOKA. 3akoH [[xoyns—JleHna. DnekTpuueckue uenu
Y IOTPEOUTENH IEKTPUUYECKOM 3HEpruu B ObITy. KopoTkoe 3aMbIkaHMe.

[ToctostHHbIE MarHuThl. B3auMoJelrcTBHE MOCTOSIHHBIX MAarHuTOB. Mar"HuTHoe ImOJIE.
MarauTtHOe noJjie 3eMJIM U €ro 3HayeHue JUIsA Ku3HU Ha 3emuie. OnbsIT Dpcrena. MarHutHoe
TMOJIE AIIEKTPUUYECKOTO TOKa. [[pyuMeHeHre 3JIEKTPOMArHUTOB B TEXHUKE. [[€MICTBME MATHUTHOTO
IoJsl Ha TPOBOJHUK C TOKOM. OJIEKTPOJBHUIATENb IIOCTOSHHOTO ToOKa. lcmonb3oBaHue
ANEKTPOABUTATEIIEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  @apanes. SIBieHWe BIEKTPOMArHUTHOW UMHAYKuuMH. IlpaBuio JleHna.
Onexrporenepatop. CrnocoObl MOMYyYEHUS AIIEKTPUUYECKOW SHEPruu. OJNEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX UCTOYHHUKAX SHEPIHH.

Hemoncmpauuu.
DJeKTpu3anus Ted.
JIBa poza 3JIEKTpUUYECKUX 3apsAa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE EKTPOCKOTA.
DJIEKTPOCTATUYECKAS] UHAYKIHS.
3aKOH COXPAHEHUS INEKTPUUECKUX 3aPAIO0B.
[TpoBOTHUKH W TUDJICKTPUKHU.
MoaenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TTOJIA.
M cTOYHMKM TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
DJIEKTPUYECKHUM TOK B KUIKOCTH.
["a30BbIi1 pa3psia.
M3mepeHne Cuitbl TOKa aMIIEPMETPOM.
N3mepeHne 2IeKTpUIeCKOTO HAMPSKEHUS BOJIbTMETPOM.
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14.  PeocraTr m MarasuH CONPOTUBJIEHUN.
15.  B3auMmojeicTBHE NOCTOSIHHBIX MarHUTOB.
16.  MoaenupoBaHrue HEBO3MOXKHOCTH Pa3/ICICHUS TTOJIIOCOB MAarHUTA.
17.  MojaenupoBaHW€e MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
18. OnbIT IpcTena.
19.  MarauTHoe noJie ToKa. DIeKTPOMarHur.
20.  [lelicTBHE MarHUTHOTO IOJI HA TPOBOJHUK C TOKOM.
21.  DJEKTPOJBUTATEIb MOCTOSIHHOTO TOKA.
22. HccnenoBanue ABiIEHUS JIEKTPOMATHUTHONW UHAYKIIHH.
23.  Omnbrtel @apajes.
24.  3aBUCHUMOCTb HalpaBJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBHUI €r0 BO3SHUKHOBEHHUS.
25.  DIEKTpOoreHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnwie pabomuel u onvimol.

1. OnpIThl IO HAOTIOJIEHUIO SJEKTPU3ALMH T UHAYKIIMEH U MPU COIPUKOCHOBEHHH.

2. HccnenoBanre neWCTBHS SJIEKTPUUECKOTO OISl HA POBOJTHUKYU M THDJICKTPUKH.

3. COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.

4. W3mepenune u peryampoBaHie CUIIbI TOKA.

5. N3mepenune u peryanpoBaHue HAMPSHKEHUS.

6. HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MJIYIIETO YEpe3 PE3UCTOP, OT COMPOTUBIICHUS
pE3UCTOpa U HAIPSHKCHUS Ha PE3UCTOPE.

7. OnBITHI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTD JIEKTPUICCKOTO COMPOTHBIICHUS IIPOBOTHUKA
OT €ro JITMHBI, TJIOIIAU TOTEPEYHOr0 CEUYCHUS U MaTepHuaa.

8. [IpoBepka npaBuiia CIOKEHHs HAMPSHKEHUHM MPHU MOCIEI0BATEILHOM COSAMHEHUHN JBYX
PE3UCTOPOB.

9. [TpoBepka mpaBuiia AJsl CHITBI TOKA TIPH MapalJIeIbHOM COSAMHEHUH PE3UCTOPOB.

10.  OmnpepeneHue padOThI JIEKTPUUECKOTO TOKA, UAYLIETO YEPE3 PEIUCTOP.

11.  OnpezaesieHHEe MOLIHOCTH 3JIEKTPUYECKOr0 TOKA, BBIAEISIEMON Ha PE3UCTOPE.

12.  HccnepoBaHue 3aBUCHMOCTH CHIIBI TOKA, HIYILETO YEPE3 JIAMIIOUKY, OT HAaIPsDKEHUS Ha
HEW.

13.  Omnpenenenne KIIJ[ Harpesares.

14.  HccnepoBaHre MarHUTHOTO B3aUMOJIEWCTBUS TIOCTOSIHHBIX MarHUTOB.

15.  V3yyeHue MAarHWTHOrO TMOJSI TOCTOSHHBIX MAarHUTOB IMPU HUX OOBEIAWHEHUH WU
pazzieneHuu.

16.  HMccnenoBanue nercTBUSA DIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OnbIThl, IE€MOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJICUCTBUS KATYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKA U HaIllpaBJICHUS TOKA B KaTYILKE.

18.  M3yuyeHue A€MCTBUS MarHUTHOT'O MOJISL HA IPOBOJHUK C TOKOM.

19.  KoHcTpynpoBaHue U n3ydeHue padoThl JJIEKTPOABUTATES.

20.  Uzmepenue KII/I 351eKTpOABUTaTENBHON YCTAHOBKH.

21.  OmnbITel MO HKCCIAEAOBAHUIO SIBIICHHUSI SJIEKTPOMArHUTHOW MHIYKLIHMH: HCCIIETOBAaHUE
VM3MEHEHUH 3HaYEHUS U HAIPABJICHHS] MHAYKIIMOHHOTO TOKA.



9 KUIIACC

Pa3nea 8. Mexannueckue siBJIEHHUS.

Mexannueckoe ABWKeHHE. MatepuanbHas Touka. Cucrtema orcuéra. OTHOCUTENBHOCTh
MEXaHMYECKOTO JBW)KEHUSA. PaBHOMEpHOE NpsAMOIMHENWHOE JBH)KEHHE. HepaBHOMepHOe
NpsSIMOJIMHEHOE JABWXKeHHe. CpellHsii U MTHOBEHHAs CKOPOCTh Tejla MpU HEPaBHOMEPHOM
IBHKCHUU.

Yckopenue. PaBHoyckopeHHOE npsAMoiHeitHoe nBkeHre. CBoOoHoe nageHue. OnbIThl
lanunes.

PaBHoMepHOE nBukeHUE N0 OKpyxkHOCTHU. Ilepron m dactora oOpaienus. JluneitHas u
YTII0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHUE.

IlepBoiit 3akoH HrroToHa. Bropou 3akoH Hetotona. Tperun 3akoH Herorona. [IpuHimmn
CYyHEPHO3ULINY CHUII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cujia TPEHHUSI CKOJBXEHHUSI, CUja TPEHUs
MOKOSI, APYTHUE BUJIBI TPEHHUSI.

Cuna TSDKECTM M 3aKOH BCEMHPHOTO TITOTEHHUS. Y CKOpeHHE CBOOOJHOrO TajcHUS.
JBmwxenne maHer BOKpyr Connua. IlepBas kocMuueckas ckopocTb. HeBecoMocTh
IIEPErPy3KH.

PaBHOBecue maTepuanbHON TOUKU. AOCOMIOTHO TBEP0€E TEeno. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIUIEHHOM OChIO BpalieHus. MomeHT cuibl. LleHTp TskecTw.

Nmnynec Ttena. M3menenne umiynbca. IMmynbe cuibl. 3aKOH COXPAaHEHUS HMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Mexanuueckass pabota U MOUIHOCTb. PaboTa cui TshKecTHw, ynpyroctH, TpeHusa. CBs3b
sHepruu u pabotel. [loTeHManbHast >HEprus Teja, MOJHSATOrO HaJl MOBEPXHOCTHIO 3EMIIH.
[lorenunanbHass dSHEprus cxarou npyxkuHbl. Kunernueckas dHeprus. Teopema o
KUHETUYECKON 3HEpTruu. 3aKOH COXPaHEHUsI MEXAHUYECKON SHEPTUH.

Jemoncmpayuu.
1. HaOmronenne MexaHn4ecKoro ABUKEHHUSI TeJla OTHOCUTENIHO Pa3HBIX TEJI OTCUETA.
2. CpaBHEHME NyTE€d M TPACKTOPUM ABMKEHHS OJHOTO M TOTO XK€ TeJda OTHOCUTEIBHO
pa3HBIX TEJI OTCYETA.
3. N3mepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKEHHS.
4. HccnenoBanne Mpu3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.
5. HaOmnronenune ABMKEHUsI TeJla M0 OKPYKHOCTH.
6. HaOmronenne MexaHMYECKUX SIBJICHUH, MPOUCXOASANIMX B cucTeMe OoTcuéra «Tenmexkay
pHu €€ paBHOMEPHOM M YCKOPEHHOM JIBH>KEHHHM OTHOCHUTENIbHO KaOuHeTa (PU3UKH.
7. 3aBUCHUMOCTh YCKOPEHUS TeJla OT MACCHI TeJla U ICMCTBYIOIIEH Ha HETO CUJIBI.
8. HaOmronenue paBeHcTBa CUII PU B3aUMOJICUCTBUM TEI.
9. N3MeHeHune Beca Tena npu YCKOPEHHOM JIBUKEHHH.

10. Ilepemaua ummysnbca Ipu B3aUMOJCHCTBUU TEIL.

11.  IIpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUH TEIL.

12.  CoxpaHeHuE UMITyJIbCa MPU HEYIIPYTrOM B3aUMO/ICUCTBUU.

13.  CoxpaHeHHe UMIYJIbCa TPU A0COIIOTHO YIIPYTrOM B3aUMOJIEHCTBUU.
14.  HaOmroneHue peakTUBHOTO JIBHYKEHUS.



15.  CoxpaHeHuEe MEXaHUYECKOW YHEPTUH MPU CBOOOTHOM TaJICHUHU.
16.  CoxpaHeHHEe MEXaHUYECKOW YHEPTUH MPH IBIKCHHUH TeJla TI0JT JCHCTBUEM MPY>KUHBI.
Jlabopamopnuie padbomel u onvimol.

1. KoHcTpynpoBanue TpakTa Ui pa3sroHa W JajJbHEHIIEro pPaBHOMEPHOIO JIBHIKEHUS
IIapUKa WIN TEJIEKKH.

2. Omnpenenenne cpenHel CKOPOCTU CKOJBKEHUA Opycka WM JBMKCHHS IIapuKa II0
HAaKJIOHHOW IUIOCKOCTH.

3. OmnpeneneHne yCKOpEHUs Tela MpPU PaBHOYCKOPEHHOM JABM)KEHHUU I10 HAKJIOHHOM
IUIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH NPU PABHOYCKOPEHHOM JBMKEHHM 0e€3
HA4YAJIbHOM CKOPOCTH.

5. [TpoBepka rUIMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBMKEHHM 0€3 Ha4yadbHOW CKOPOCTHU

IIYTU OTHOCATCA KaK pPsa HCUYETHBIX YUCCJI, TO COOTBCTCTBYIOHIUC IIPOMCIKYTKH BPCMCHHU
OJAHMHAaKOBBEI.

6. HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHUS OT CHJIbl HOPMaJIbHOTO
JaBJICHUS.

7. Onpenenenue kodhGUIEHTa TPEHUST CKOJIBKCHUS.

8. Onpenenenue KECTKOCTH NPYKUHBI.

9. Onpenenenue pabOThl CWJIBI TPEHUS TIPU PABHOMEPHOM JIBHKEHUU Tejla IO

TOPU30HTAIBHON TOBEPXHOCTH.

10.  Omnpegnenenue paOOTBI CHJIBI YHPYIOCTH IIpU IOABEME TIpy3a C MCHOJIb30BaHUEM
HEMOJIBUYKHOTO U MOJIBUKHOTO OJIOKOB.

11.  M3ydeHue 3aKOHa COXpAaHEHUS SHEPIUU.

Pa3nen 9. Mexannueckue KoJieOaHUS U BOJIHBI.

KonebarenbHoe nBmxeHue. OCHOBHbIE XapaKTEPUCTUKU KOJEOAHW: MEepuoj, 4acToTa,
aMIuiMTyna. MaremMaTuyecKuid W TPYXKUHHBIM MasATHUKU. [IpeBpaienue »sHeprum Ipu
KOJIeOaTeIbHOM JIBUKEHUHU.

3aryxaronue kosieOanus. BeiHyx)eHHble koyeOanus. Pezonanc. MexaHn4yeckue BOJIHBI.
CBolicTBa MEXaHWYECKUX BOJIH. [IpoaoibHBIE U MTONIEPEYHBIE BOJHBI. [[JTMHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MexaHnuecKue BOJHBI B TBEPJOM TEJE, CEICMUYECKUE BOTHBI.
3Byk. ['poMKOCTB 3ByKa 1 BeicOTa ToHA. OTpakeHue 3Byka. Mudpa3Byk u yabTpa3ByK.
Jlemoncmpayuu.

HabGnronenue xonedanuii Ted MOJ AEMCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6nronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
Hab6nronenune BRIHYKICHHBIX KOJICOAHHM U pEe30HAHCA.
Pacnpoctpanenrie npo0ibHBIX U MOMEPEYHBIX BOJH (HA MOJAEIH).
HaOmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHUI PE30OHAHC.
Jlabopamopnvie pabomel u onvimol.
Omnpenenenne 4acTOTHI U MEPUOIA KOJICOaHUI MaTEMAaTHIECKOTO MasTHUKA.
Omnpenenenne 4acTOThI U MEPUOIA KOJIeOaHUN IPYKUHHOTO MasiTHUKA.
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3. HCCJ’IGI{OB&HI/IC 3aBUCUMOCTHU IICpUoaa KOJICOaHUH MMOJABCIICHHOI'O K HHUTH Ipy3a OT
JAJIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH MepuoAa KoieOaHWi MNpPYyKMHHOTO MasTHHUKA OT MaccChl
rpysa.

5. [IpoBepka HE3aBUCUMOCTH MEepHOJia KoJieOaHUM Ipy3a, MOJBEIIEHHOTO0 K HUTHU, OT MacChl
rpy3a.

6. OMnBbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh MEPUOIAa KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT MAacChl Tpy3a U )KECTKOCTH NPY>KUHBI.

7. N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

Pa3znes 10. D1eKTpOMArHUTHOE 1M0JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE MoJie. DJIEKTPOMArHUTHbIE BOIHBI. CBOWCTBA AJIEKTPOMArHUTHBIX
BonH. [llkama 5yeKTpOMarHUTHBIX BOJH. MCMONb30BaHUE 3IIEKTPOMArHUTHBIX BOJH IS
COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoaa ceera. CKOpocTh cBeTa. BoiHOBEIE CBOMCTBA CBETA.

Jemoncmpayuu.
1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BomnHOBBIE CBOMICTBA CBETA.

Jlabopamopnuie pabomol u onvimol.
1. N3yyeHue CBOMCTB JIEKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOUIIBHOTO TeNeoHA.
Paznen 11. CBeToBble IBJICHUS.
JIlyueBass Monenb cBera. McrouHuku cBera. IIpsAMoivHEHOE pacnpoCTpaHEHUE CBETA.
3atmenus Connua u JIynsl. Otpaxenue ceta. [1nockoe 3epkano. 3akOH OTpaKEHUs CBETA.
[Ipenomiienue cBeTa. 3akoH npenomieHus cBera. [[olHOe BHyTpEeHHEE OTpaKEHUE CBETA.
Hcnonb30BaHue MOJHOTO BHYTPEHHETO OTPAKEHHUS B ONTHYECKUX CBETOBOJAX.
JIunza. Xon nydeit B nuH3e. OnTuyeckas cucteMa ¢oToarmapaTa, MHKPOCKONA U
Teneckona. ['na3 kak ontudeckas cuctemMa. bim3opykocTh U 1allbHO30PKOCTb.
Paznoxenue Oenoro cBera B crekTp. OmnbiTel HbtoTona. CrokeHHE CHEKTPaTbHBIX
uBeToB. Jlucnepcus ceera.
Hemoncmpauuu.
[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.
[Tony4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.
Ontuyeckuii CBETOBO/I.
Xona mydeil B cobuparomieii JnH3e.
XO0J y4yelr B pacCenBarOIIEeH JIMH3E.
[TonyueHnne n300paskeHU C TOMOIIBIO JTUH3.
[Tpunun aeiictBus poToanmnapara, MUKpPOCKOIA U TEJIECKOIA.
Mopenb riasa.
Pasnosxenune 6enoro cBera B CEKTP.
[Tomy4yenue 6emoro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopnvie pabomel u onvimol.
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1. HCCJ’IGI{OB&HI/IC 3aBHUCUMOCTHU yTIJida OTPAXKCHHA CBETOBOI'O JIy4da OT yIJid ITaACHH:.

2. N3yyenune xapakTeprucTUK N300paXeHus MPeIMeTa B TNIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH YTJla TPEJIOMJICHHS CBETOBOTO Jiyya OT yIJia MaJeHHUsS Ha
TPaHUIIE «BO3TYyX—CTEKIION.

4. [Tomyuenune n300pakeHnid ¢ TIOMOIIIBIO COOMPAIOIIEH JTNH3HI.

5. Omnpenenenre GOKYCHOTO PACCTOSIHUS M ONTHUECKON CHIIBI COOMPAIOIIEH JINH3HI.

6. OMBITHI 110 Pa3NI0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. OneIThl MO BOCHPHUATHIO IIBETAa MPEAMETOB NpHU HMX HAOIIOJEHWU Yepe3 IIBETOBbIC
(UIBTPHI.

Pa3zpnes 12. KBanTOBBIE SIBJICHHS.

Omnsitel Pe3epdopna u mmanerapuas monens aroma. Moaens atoma bopa. Mcnyckanue u
noryionieHue ceeta aroMmoM. KBaHThl. JInHEYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(da-, Oeta- M Tamma-uziaydeHus. CTpoeHue aTOMHOrO sfapa.
Hyknonnas mopene aromHoro sigpa. M3oromsl. PamumoaktuBHbIE mnpeBpamienus. l[lepuon
MOJypacrajia aTOMHBIX SAEP.

SAnepHble peakyi. 3aKOHbI COXPAHEHHS 3apsJ0BOTO U MaCCOBOTO YHCEI. DHEPIUs CBS3U
aTOMHBIX siaep. CBs3b Macchl M 3HEpPruu. Peakuuu cuHTe3a W AeneHus saep. McTouyHukmu
sHeprun ConHua v 3BE3.

AnepnHas sHepreTuka. [[elicTBUsA paguOaKTUBHBIX U3IyYEHHUN HA JKUBBIE OPraHU3MBI.

Jemoncmpayuu.

1. CrHeKTpbl U3ITy4YEHHUSI U ITOTJIOLICHUS.

2. CreKTpbl pa3IMYHbIX ra30B.

3. CnekTp Bogopoaa.

4. HabGnronenue TpekoB B kamMmepe Buibcona.

5. PaboTta cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

6. Peructpauus uznydeHus NpupoaHbIX MUHEPAJIOB U IPOITYKTOB.
Jlabopamopnwie pabomuel u onvimol.

1. HabnrogeHune CrionHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBanre TPEKOB: H3MEPEHHE HHEPrUM 4YacTULbl O TOPMO3HOMY NyTH (MO

dboTorpadusim).

3. W3mepenne paaioakTUBHOTO (OHA.

IHoBTOpUTEIABLHO-00001AIOIINI MOIYJIb.

[ToBTOpHTENHEHO--0000IAIOMINI  MOIYJIp TpEAHA3HA4YeH I CHCTEMAaTH3allud |
0000IIeHnsI TPEIMETHOTO COJEPKAHMSI M OMbITa JEATCILHOCTH, NPUOOPETEHHOTO TPHU
M3YYEHUU BCEro Kypca (U3HMKH, a TAKXKe JJIsi TOATOTOBKHM K OCHOBHOMY TOCYAapCTBEHHOMY
sK3aMeHy 1Mo (HU3uKe sl 00yUJarOIIUXCs, BEHIOPABIINX 3TOT yUSOHBIHN MPEMET.

[Ipy wW3ydeHUHM JAHHOTO MOAYJIS PCANM3YIOTCA H  CHUCTEMATHU3UPYIOTCS  BHUIBI
NCATETPHOCTH, HAa OCHOBE KOTOPBIX OOECIEYMBACTCSA JOCTHDKCHHE TIPEIAMETHBIX U
METaIPEAMETHBIX TUIAHUPYEMBIX PE3yIbTaTOB 00y4YeHHUs, (GOPMHUPYETCS €CTECTBCHHOHAYYHAs
IPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIEAOBAHUS SBICHUN MPUPOABI M TEXHUKH,
OBJIAJICHUE YMEHUSIMH OOBACHATh (DU3MYECKUE SIBIICHUS, TPUMEHSS TOJyYCHHBIC 3HAHUS,
pemarTh 3a7a4M, B TOM YHCIIC KAa4eCTBCHHBIC U DKCIIEPUMEHTAIbHBIC.



[IprHIMNIMATBHO AEATENIBHOCTHBIM XapaKTep JaHHOTO pa3zielia peaausyercs 3a CU€T TOro,
YTO 00YyUaIOIUECs BBIMOIHSIIOT 331aHNS, B KOTOPBIX UM MPEJIaraeTcs:
Ha OCHOBE IOJyYEHHBIX 3HAaHUH PacllO3HABATh U HAYYHO OOBSCHATH (PU3NUECKUE SIBICHUS
B OKPY’KaroIllEeH MPUPOJIE U IIOBCETHEBHON KU3HY;
UCIOJIb30BaTh HAyYHBIE METO/bl UCCIEN0BaHUS (U3NUYECKUX SIBJICHUN, B TOM YHCIIE Ui
IIPOBEPKHU TUIIOTE3 U MOJYYEHUS TEOPETUYECKUX BBIBOOB;
OOBSACHATh HAy4YHBIE OCHOBBI HamOOJie€ BaKHBIX JIOCTHKEHHI COBPEMEHHBIX TEXHOJIOTHH,
HaIpuMep, MPAaKTHYECKOrO0 HCIOJIb30BAHUS PA3JIMYHBIX HWCTOYHUKOB HSHEPIUHM HAa OCHOBE
3aKOHA MPEBPALIEHUSA U COXPAaHEHUS BCEX U3BECTHBIX BU0B JHEPIHH.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOT'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

WN3yuenne ¢u3ukun Ha ypOBHE OCHOBHOTO 00mIero oO0pa3oBaHWs HAMpaBIICHO Ha
TOCTIKCHUE TUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3YIbTATOB.

B pesymprare wusydenus ¢GU3NKM HA YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHS ¥y
oOyuarorierocst 0yayT copMUPOBaHBI CIEAYIOIINE TUYHOCTHBIE PE3YJIbTAThHI B YACTH:
1) naTpUOTHYECKOT0 BOCTIMTAHMS:
— TPOSIBJICHHE MHTEpPeca K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOHN (uznueckon
HayKU;
— IIEHHOCTHOE OTHOIIICHUE K IOCTHKEHUSIM POCCUUCKUX YIEHBIX--(DU3HKOB,;
2) rpamaaHCKOro M JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:
— TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYXJIEHHHM OOIIECTBEHHO 3HAYMMbBIX M ITHYECKUX
po0sieM, CBS3aHHBIX C MPAKTUUYECKUM IPUMEHEHUEM JOCTUKEHUN (DU3UKY;
— OCO3HAHHME BaXXHOCTU MOPAJIbHO--3TUYECKUX MPUHIIUIOB B AEATEILHOCTU YUEHOTO;
3) 3cTEeTH4eCKOTr0 BOCIIUTAHMSA:
— BOCHPUATUE ACTETUUECKUX KauecTB (HU3MYECKOM HayKu: €€ TapMOHMYHOIO MOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'O NMO3HAHMSL:
— OCO3HaHHE IIEHHOCTU (PU3WYECKOW HAyKH KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BAXKHEUIIIEH COCTABIISIONUIEH KYJIbTYPHI;
— pa3BUTHE HAYYHOU JIFOOO3HATEIIBHOCTH, MHTEPECA K UCCIIEI0OBATEIbCKOMN AESTEIbHOCTH;
5) dopmupoBaHus KyJbTYPHI 310POBbSI H IMOIIUOHAIBHOTO0 0JIATONOJIYyYHA:
— OCO3HaHME IIEHHOCTH 0€30MacHOro 00pas3a *KU3HU B COBPEMEHHOM TE€XHOJIOTHYECKOM MUDE,
BKHOCTH TIpaBuJI 0€30MacHOT0 MOBEACHHS HA TPAHCIOPTE, HA JOPOTax, C AJIECKTPUUYECKUM U
TEIUIOBBIM 000pPYOBAaHUEM B JOMAIIHUX YCIOBUSIX;
— chOpMHUPOBAHHOCTh HaBBbIKA peieKCHH, MPU3HAHUE CBOETO IpaBa HAa OMIMOKY U TaKOTO Ke
npaBa y Apyroro 4eJjaoBEKa;
6) Tpy10BOT0 BOCIIMTAHMSI:
— aKTHMBHOE Y4YaCTHE€ B PEIICHUHU MPaKTUYECKUX 3a/ad (B paMKax CeMbH, 00pa3oBaTEIbHOU
OpraHu3aIllH, TOPoa, Kpasi) TEXHOJIOTHYECKOU U COLMAbHOM HAMPaBJICHHOCTH, TPEOYIONTUX B
TOM YHCIie U (PU3NUECKUX 3HAHUM;
— WHTEPEC K MPaKTUUECKOMY U3Yy4YeHUI0 npodeccui, CBSI3aHHbIX C (PU3UKOI;
7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:
— OpHUCHTallus Ha MpuUMeHeHHe (U3MYECKUX 3HAHUW ISl pelieHus 3aaad B o0JiacTu
OKpY>Karolllel cpelibl, IIIaHUPOBAHUS MOCTYIKOB U OLIEHKU MX BO3MOXHBIX MOCIEACTBUM JIs
OKPYKarOUIEU CPEIbL;
— OCO3HaHME TII00ATBFHOTO XapaKTepa YKOJIOTHIECKUX MPOOJIeM U MTyTeH X PEIICHHUS;
8) ajanTanuu K U3MEHAIONIUMCH YCIOBUAM COLUAILHOU U MPUPOJIHOM Cpebl:
— MOTPEOHOCTH BO B3aUMOJICCTBUY TP BHITIOJIHEHUU UCCIICIOBAaHUHN U MTPOEKTOB (DU3UIECKOM
HaIPaBJICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JIPYTHX;
— TIOBBIIIIEHUE YPOBHS CBOECH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO ACATEIbHOCTD;



— ToTpeOHOCT, B (OPMHUPOBAHMHM HOBBIX 3HAHWM, B TOM uwucie (HOpMyIupoBaTh HIEH,
TIOHSTHS, TUIIOTE3bI O (PU3UYECKUX OOBEKTAX U SABICHUIX;

— OCO3HaHue 1e(PUIHUTOB COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEHN B 00JIaCTH (PU3UKU;

— IJTAHUPOBAHKE CBOETO PAa3BUTHUS B MPUOOPETEHUH HOBBIX (DU3UYECKUX 3HAHMIA;

— CTpEMJICHUE aHAJM3UPOBATh U BBISIBIATH B3aMOCBSI3H MPUPOIbI, OOIIECTBA M SKOHOMUKH, B
TOM YHCJI€ C UCIIOJIb30BaHUEM (PU3MUECKUX 3HAHUIA,

— OLIEHKa CBOUX JEMCTBUH C y4€TOM BIHMSHHMS Ha OKPYXKAIOIIYI0 CpEAy, BO3MOXKHBIX
IJ100aJIbHBIX TTOCIIEACTBUH.

METANIPEAMETHBIE PE3YJIBTATBI

B pesynpTate ocBoeHHss mporpamMmbl MO (U3MKE Ha YpPOBHE OCHOBHOTO OOIIETO
oOpazoBaHust y oOyuatouierocss OyayT cQOpMUPOBaHbl MeTampeAMeTHbIe Pe3yJibTaThl,
BKJIIOYAIOLIUE [103HABATEIbHBIE YHHUBEpPCAIbHbIC Y4YEOHbIE JEUCTBUS, KOMMYHHKAaTHUBHBIC
YHHUBEpCaJbHbIe yueOHbIC ICUCTBUSA, PETYIATUBHBIC YHUBEPCATbHbIC yUeOHbIE TEUCTBUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Bba3oBble Jioruyeckue aeiicTBUS:
- BBISIBJISITh M XapaKTEpU30BaTh CYLIECTBEHHbIE IIPU3HAKU OOBEKTOB (SIBJICHUI);
yCTaHaBIMBATh CYIIECTBEHHbIN MpHU3HAK KiIaccUu(UKAIMM, OCHOBaHUS Juisl OOOOLIEHUS U
CpaBHEHUS,
- BBIABJIATH 3aKOHOMEPHOCTH M TPOTHBOPEYMS B paccMaTpUMBaeMbIX (akTaxX, NaHHBIX U
HAOIIO/ICHUSX, OTHOCSIINXCS K (PU3MUECKUM SIBIICHUSIM;
- BBIABIIATh IPUYUHHO--CJICJICTBEHHBIE CBSI3M MPU HU3YYEHUU (PU3UYECKUX SBJICHUH U
IpOLECCOB, JeNaTh BBIBOABI C  HCIOJB30BaHUEM JIEAYKTHBHBIX W  HMHIYKTUBHBIX
YMO3aKIIOYeHN, BBIIBUTATh TUTIOTE3BI O B3AUMOCBS3AX (PU3NUCCKUX BEITUUHH;
- CaMOCTOSITEJIbHO BBIOMpaTh CHOcO0 penieHus yueOHou (u3mveckoil 3aaauu (CpaBHEHHE
HECKOJIbKMX BapUaHTOB pElIeHUs, BHIOOp Hanbosiee MOAXOIALIET0 C YYETOM CaMOCTOSATEIbHO
BbIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:
- UCTIOJIb30BaTh BOMPOCHI KaK MUCCIIEA0BATENbCKIUI MHCTPYMEHT TIO3HAHMS,
MPOBOANTH IO CaMOCTOSITEIbHO COCTaBICHHOMY IUIAHY OIBIT, HECIOXHBIA (DU3HUeCcKuid
AKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHUE (DU3UICCKOTO SIBJICHNUS,
- OIICHMBaThb Ha MNPUMEHUMOCTb M JOCTOBEPHOCTh HH(POpPMAIMIO, MOIYYEHHYIO B XOJ€
WCCIICTOBAHMS WM DKCTIEPUMEHTA,;
- CaMOCTOSITENIBHO (POPMYTUPOBATH OOOOIICHWS W BBIBOJBI MO pe3yiabTaTaM IMPOBEIEHHOTO
HAOIIO/ICHUS, OTIBITA, MCCIICOBAHNUS;
- MPOTHO3MPOBATH BO3MOXKHOE JalibHEHIIee pa3BUTHE (UBUYECKUX MPOIECCOB, a TaKXKe
BBIIBUTATh MPEINON0KEHUS 00 UX PA3BUTUU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undopmanmeii:
- TPUMEHITh pa3IUYHbIE METOAbl, MHCTPYMEHTHI M 3alpochl MpH TOUCKE U OTOOpe
uH(GOpPMaLlMU WIK JaHHBIX ¢ Y4ETOM IMPEAoKEeHHON yueOHO! (hr3nuecKoi 3a1auu;



- aHAJIM3UPOBATH, CHCTEMATU3UPOBATh U MHTEPIIPETUPOBATH MHPOPMALIMIO PA3IMYHBIX BUJIOB U
(dhopm mpeacTaBICHUS;
- CaMOCTOSITeNIbHO BBIOMpaTh ONTUMANbHYIO (GOpMYy TpeacTaBieHus HUHpOpMaUU WU
WUTIOCTPUPOBATH PEIllaeMble 3a1a4i HECIOKHBIMUA CXEMaMH, IMarpaMmMaMu, HHOH rpadukoil u
X KOMOMHALIMSIMU.

KoMMyHHKAaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe TeHCTBUS:
- B X0JIe¢ oOCyXJIeHHusI y4eOHOTO MaTepHasia, pe3yJbTaToB JIA00OPATOPHBIX pabOT U MPOCKTOB
3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCYK/1aeMOW TeMbl U BBICKa3bIBaTh UJCH, HAllCJICHHBIC Ha
penieHue 3a7a4u 1 nojjiepkaHue 0JaroxenaTeIbHOCTH OOIEHUS;
- COINOCTAaBIISITh CBOM CYXJACHUS C CY)KIEHUSMHU JPYTUX yYACTHUKOB AMANIOra, OOHApYKUBATh
pas3nuyue U CXOJCTBO O3,
- BBIp@XXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;
- MyOJIMYHO MPEJCTABISATh PE3YNbTAThl BBIMIOJHEHHOTO (DU3NYECKOTro OmbiTa (IKCIEPUMEHTA,
UCCJIeIOBAHUS, IPOCKTA);
- MOHUMATh W HWCIOJB30BaTh NMPEUMYIIECTBA KOMAaHIHOW W HMHIWBHUIYaTbHOW pabOTHI MpH
pELIEHUN KOHKPETHOU (PU3NYEeCcKOoi poOIeMBbl;
- IPUHUMATD 1I€JI1 COBMECTHOM AEATEIbHOCTH, OPIraHU30BbIBATh JACHCTBUS MO €€ JOCTUKEHUIO:
pacnpenenarTb poju, 00CyXJaTh MPOLECChl W PE3yJbTaTbl COBMECTHOW paboThl, 0000IIaTh
MHEHHUSI HECKOJIBKUX JTIOJICH;
- BBIMIOJIHATH CBOIO 4YacTh pPabOThI, JOCTHras KaueCTBEHHOTO pe3ylbTara II0 CBOEMY
HAIPABIICHUIO U KOOPAMHUPYS CBOM JCUCTBUSA C APYTUMHU WICHAMH KOMAH/IbI;
- OLICHMBAaTh KAayeCTBO CBOEr0 BKJIaJa B OOUIMM MPOAYKT MO KPUTEPHUSM, CAMOCTOSTEIBHO
c(hOpMyYIUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHUSI.

PerynsiTuBHbIC YHHBEpPCAJbHbIE Y4eOHbIE 1CHCTBUS

Camoopranusamnus:
- BBIABJIATH NMPOOJEMbl B KU3HEHHBIX M YYEOHBIX CUTYyalUAX, TPEOYIOIIMX Ul pPELICHUS
(bu3MYEeCKUX 3HAHUM;
- OPUEHTHUPOBATHCS B PA3NIMYHBIX MOAXOAAX MPUHATHUS PEIIEHUN (MHAUBUAYAIbHOE, TPUHATUE
pelIeHus B Tpynie, IpUHATHE PELICHU Tpynoi);
- CaMOCTOSATEIbHO COCTAaBJISITh AQITOPUTM peuieHus (U3MYEeCKOW 3ajaud WM IUIaHa
UCCIEOBaHUS C Y4€TOM HMEIOIIMXCA PECypcoB W COOCTBEHHBIX BO3MOXHOCTEW,
apryMEeHTUPOBATh Mpe/jiaraéMble BApUaHThI PEIICHMI;
- IefaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:
- 1aBaTh aJICKBaTHYIO OLICHKY CUTyalluy W IpeajiaraTh IUIaH €€ U3MEHEHMUS;
- OOBACHATH NPUYUHBI JOCTHXKEHHS (HEIOCTHKEHUS) pPE3yJIbTaTOB JEATEIbHOCTH, JaBaTh
OLICHKY MPUOOPETEHHOMY OIBITY;
- BHOCHUTb KOPPEKTHBBI B JESATEIBHOCTH (B TOM 4YHCIE B XOJ BBINOJIHEHHUS (U3UYECKOTO
HCCJIEIOBaHMsI UM TMPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENbCTB, M3MEHUBILUXCS CUTYallUi,
YCTaHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;
- OLIEHUBATh COOTBETCTBUE PE3yJIbTAaTa LEIU U YCIOBUSIM;



- CTaBUTh ce0s1 HA MECTO JIPYroro 4eloBeKa B XOJE CIOpa WM AUCKYCCUM Ha HAy4YHYIO TEMY,
IIOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;

- NIPU3HABaTh CBOE MPABO HAa OMIMOKY MpPH pelieHUH (GU3MUECKUX 3a/1a4 WM B YTBEPKIACHUSIX
Ha Hay4YHbIE TEMBI M TAKOE K€ IIPABO APYTOro.

HNPEIMETHBIE PE3YJIBTATHI

K koHiy o0yuenus B 7 kjacce IpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpaxaTh CHOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUH:
- UCIOJIb30BaTh MOHATHUA: (PU3MUECKHE U XUMHUYECKHUE SIBJICHUS, HAOIIOJACHHUE, SKCIIEPUMEHT,
MOJIeJIb, TUIIOTE3a, SAUHUIIBI (DU3UUYECKUX BEITUYHMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemiecTBa (TBEpPIOE, JKUJKOE, ra3000pa3HOE), MeXaHWYecKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, TNPSIMOJUMHEHHOE), TPAeKTOpHs, paBHOJACHCTByOIas cuia, aedopmarus
(ympyras, miacTu4eckas), HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;
- pasznuyath siBieHus (AuQQy3us, TEIIOBOE IBIKEHHUE YAaCTHI[ BEIECTBA, PaBHOMEPHOE
JBWKEHUE, HEPABHOMEPHOE JIBH)KEHHE, MHEPLIMS, B3aUMOJEHCTBUE TEJl, PABHOBECUE TBEPIBIX
TEJ C 3aKPEIUIEHHON OChIO BpAIllCHHUs, Epe/iada JaBICHUS TBEPAbIMU TEIaMU, KUIAKOCTAMHU U
razamu, atMoc(epHoe JaBlieHWE, IJIaBaHWE TeJl, MPEBPAIICHUS MEXaHWYECKON SHEPTUu) 10
ONMMCAHUI0 MX XapaKTepHbIX CBOWCTB M HA OCHOBE ONBITOB, AEMOHCTPUPYIOIIMX JaHHOE
(u3HUECKOe SIBICHHUE;
- pacrno3HaBaTh MPOSBICHUE M3YUYEHHBIX (DU3UUYECKUX SBJICHHUIA B OKPYXKAIOLIEM MHPE, B TOM
yucie (Qpu3ndeckue SBICHUSI B MPUPOJIE: MPUMEPHI IBIKEHUS C PA3TUYHBIMU CKOPOCTSIMHU B
KUBOW W HEXKUBOM MPUPOJE, NECUCTBUE CUJIbl TPEHUS B NPUPOJE M TEXHUKE, BIHSHUE
aTMOC(EpHOro JIaBJICHUs HA KUBOW OpraHu3M, IIaBaHUE PbIO, phlUard B TeJie YEJIOBEKa, Mpu
ATOM NEPEBOJUTH NPAKTUUYECKYIO 3aJady B Yy4eOHYIO, BBIJEIATh CYIIECTBEHHBIE CBOMICTBA
(mpu3zHaku) GU3NIECKUX SIBJICHUM;
- ONHUCHIBATh W3YYCHHBIE CBOWCTBA TeNl W (U3UYECKUE SIBJICHUS, HUCIOJIB3YsS (PU3MUECKHE
BEJIMUYMHBI (Macca, 00bEM, TUIOTHOCTh BEILECTBA, BpeMs, MyTh, CKOPOCTh, CPEAHSSI CKOPOCTH,
CUJia yNpyrocTH, CUJIa TSHKECTH, BEC TeJla, CUJIa TPEHUs, NaBJeHHue (TBEPAOro Tela, )KUJIKOCTH,
ra3a), BBITAJIKMBAIOIIAs CHJIa, MEXaHUYecKas padoTa, MOIIHOCTb, MJIEYO CHUJIbI, MOMEHT CHUJIBI,
KOO PUITMEHT TOJIE3HOTO JEHCTBUS MEXaHH3MOB, KHHETUYECKas U MOTEHIMATbHAS SHEPTHS),
Py OMHCAHUHM TPABWIBHO TPAKTOBATh (DU3MUECKUI CMBICI HCIOJIb3YEMBbIX BEJIMYUH, HUX
0003HaYEHUSI U €IUHUIBI (PU3UYECKUX BEJIIMYUH, HAXOIUTh (DOPMYIIbI, CBS3BIBAIOIINE TAHHYIO
(bU3UYECKYI0 BEIMYUHY C APYTUMU BETUYUHAMHU, CTPOUTH rpa)MKy U3YYEHHBIX 3aBUCUMOCTEN
(hU3MYECKUX BEIUNYHH;
- XapaKTepu30BaTh CBOWCTBa Tell, (DU3UYECKUE SIBICHUS W TPOIECCHI, UCIONB3YsS IpaBUia
CIOXKEeHUsl cull (BIOJMb OJHOW mpsiMoil), 3akoH ['yka, 3akoH I[lackans, 3akoH Apxumena,
MpaBUJIO paBHOBeCcHs phluara (0JI0Ka), «30JI0TOE MPaBUJIO» MEXAaHUKH, 3aKOH COXpaHEHUs
MEXaHUYECKON SHEPTuu, MpU 3TOM J1aBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aMUCHIBATH
€ro MaTeMaTUYECKOE BhIPAKECHUE;
- 0OBSICHATh (PU3HUECKHUE SIBJICHUS, TPOIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalluid MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABISATh MPUUYUHHO--CICACTBEHHbBIC
CBS3H, CTPOUTH O0BSICHEHUE U3 |—2 TOTMYECKUX IIAroB ¢ ONOpoil Ha 1—2 MU3y4yeHHbIX CBOMCTBA
(bu3nyecKux sIBICHUN, GU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;



- pemaTh pacu€THbIC 3a7a4u B 1—2 NEWCTBUS, UCTIONB3YS 3aKOHBI U (DOPMYIIBI, CBSI3BIBAIOIIHNE
(¢r3MYecKrue BEJIMYMHBI: HA OCHOBE aHAJM3a YCJIOBHS 3aJa4yd 3alUChIBATh KPATKOE YCIOBHE,
NOJICTAaBIIATh (PU3UYECKHE BEIMYMHBI B (OPMYNIBI W TPOBOAUTH pAcCU€Thl, HAXOIUTh
CIIPaBOYHBIC JIaHHBIC, HEOOXOJIUMBbIC JJII PEHIeHUs 3a7ad, OIEHUBATH PEATHCTHUYHOCTH
NOJIyYeHHOU (PU3NYECKON BETUUHHBL;

- pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh MPHU MOMOIU (HU3UIECKUX METOJOB, B
OMMCAaHUU HCCJIEIOBAHUS BBIICIATH IMPOBEPSEMOE MPEAINONOKEeHHE (TUMOTE3Y), pa3indarh U
UHTEPIPETUPOBATH MOJIYYSHHBIH pe3yabTaT, HAXOUTh OIIMOKHU B XO€ OMbITA, J€IaTh BHIBOJIbI
0 €T0 pe3yJbTaTaM;

- MPOBOJIUTH OMBITHI MO HAOIIOAEHUIO (PU3NYECKUX SBICHUN WM (PU3NYECKUX CBOWCTB TEIN:
(GhopMyIUPOBaTh MPOBEPSIEMBIC MPEINOJIOKEHHUS, COOMpaTh YCTAaHOBKY W3 MPEIOKEHHOTO
000OpyI0BaHUS, 3aMMUCHIBATH XOT OTBITAa U ()OPMYITHUPOBATH BHIBOIHI,

- BBINOJHATH MPSIMbIE WU3MEPEHHS] PACCTOSHUS, BPEMEHH, MacChl Tella, 00bEMa, CHIIBI U
TEMIIEpaTyphl C UCIIOJIH30BAHUEM AHAJIOTOBBIX U ITU(GPOBBIX MPUOOPOB, 3aMKUCHIBATH MOKA3aHUS
MPpUOOPOB C YUETOM 33JaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUIA;

- TPOBOJUTH HCCJIEAOBAHWE 3aBUCUMOCTH OJHOM (HU3MYECKOM BEIMYHUHBI OT JPYrou ¢
MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBIKYIIETOCS TeJa OT
BPEMEHHU JIBIDKCHHS Teja, CUJIbl TPEHHUs CKOJIBKEHMsSI OT Beca Tella, KadecTBa 0OpaboOTKu
MMOBEPXHOCTEH TeJI U HE3aBUCUMOCTH CHUJIBI TPEHUS OT ILJIOIIA A COMPUKOCHOBEHUSI TEJl, CUJIbI
YOPYTOCTH OT YJIMHECHHS TPYKUHBI, BBITAJTKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTh
TeJla U OT IUIOTHOCTH XKUJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTU Te€ja, OT TIIyOWHBI, Ha
KOTOPYIO MOTPYXKEHO TEJIO, YCIOBUMN TUIABaHMSI TEJ, YCIOBHI pPaBHOBECHUS phluara U OJIOKOB),
y4acTBOBaTh B TJIAHUPOBAHUM Y4YEOHOTO HMCCIIEIOBAaHUS, COOMpPATh YCTAHOBKY U BBINOJIHSTH
U3MEpEHUs, Cleaysd NPeAJIOKEHHOMY IUIaHy, (UKCUPOBATh pPe3yJIbTaThl MOJTYYEHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIUYMH B BUJIC MPEIJIOKECHHBIX TaOiull U TrpaduKoOB, JeNaTh
BBIBO/IbI IO pe3yJIbTaTaM UCCIIEOBAHMUS;

- IPOBOJIUTH KOCBEHHBIE U3MEPEHUST (PU3MUECKUX BETUYHH (TUIOTHOCThH BEIIECTBA JKUJKOCTU H
TBEPJOTO TENa, CUJa TPEHUS CKOJIBKEHHUS, JaBJICHHE BO3/yXa, BBITAIKUBAIONIAS CHIIA,
NEUCTBYIOIIAsi Ha TMOTPYKEHHOE B KUIKOCTh TeO, KOI(PQUIMEHT TMOJIE3HOrO JEeUCTBUS
MPOCTBIX MEXaHU3MOB), CIIEys TMPEIOKEHHOW WHCTPYKIIMU: TIPU BBITIOJHEHUN H3MEpPEHUN
coOUpaTh IKCIIEPUMEHTATIBHYIO YCTAHOBKY U BBIYUCIISITH 3HAYECHUE UCKOMOM BEJTMYUHBI;

- cOOJIIOIaTh MPpaBUIIa TEXHUKU O€30MaCHOCTH MPHU paboTe C 1abopaTOPHBIM 000PYI0OBAHUEM;

- YKa3bIBaTh MPUHIUIBI JCUCTBUS MPUOOPOB W TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JTMHAMOMETP, COOOIIAIOIINECS COCYIbI, 0APOMETP, phluar, MOJBMKHBIM U HEMOJABUKHBIN OJIOK,
HAaKJIOHHAs MJI0CKOCTb;

- XapaKTepHU30BaTh MPUHIIUIBI JICUCTBUS M3YyYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOHCTB C
omopoi Ha wuX omnucaHus (B TOM 4YHCIE: TMOAIIUITHUKH, YCTPONUCTBO BOIOMPOBOJA,
TUAPABINYECKUNA TIPECC, MAHOMETpP, BBICOTOMEp, MOPILIHEBOM HACOC, apeoMETp), UCIOIb3Ys
3HAHUS O CBOMCTBAaX (PU3WYECKUX SBICHUH U HeEoOXoauMble (U3MYEeCKue 3aKOHbI U
3aKOHOMEPHOCTH;

- IPUBOJIUTH TIPUMEPHI (HAXOAUTHh WH(DOPMAIHIO O IPUMEPaX) MPAKTUIECKOTO MCTIOIb30BAHUS
(bU3UYEeCKUX 3HAHUN B TTOBCEAHEBHOM KU3HU JJIsl 0OecreueHns 0€30macHOCTH MPU 00palieHuu



Cc mpubopaMu M TEXHUYECKUMH YCTPONCTBAMHU, COXPAaHEHHUS 3/I0POBbS U COOIIOACHHS HOPM
AKOJIOTMYECKOTO NOBEACHMS B OKPYXKAIOLIEN CPEE;
- OCYILECTBJIATh OTOOpP MCTOUYHMKOB MH(popmauuu B IHTEpHETE B COOTBETCTBUHU C 3a/1aHHBIM
IIOUCKOBBIM 3allpOCOM, Ha OCHOBE HUMEIOIIMXCSA 3HAHUNW M MYTEM CpPAaBHEHUS PA3IUYHBIX
MCTOYHUKOB BBIJACNATh MH(POPMALIMIO, KOTOpas SIBISETCS MPOTUBOPEUMBON MM MOXKET OBITh
HEJIOCTOBEPHOM;
- WCIOJIb30BaTh IPH BBINOJIHEHUH YYEOHBIX 33JaHUN HAYYHO--TIOMYJIAPHYIO JIUTEPATYpPY
(U3NYECKOTO COJEpXKaHUs, CIIPAaBOYHbIE MaTepualbl, pecypcbl ceT VIHTepHeT, BilaleTh
npuéMaMy KOHCIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHMsl MHPOpMAIMM U3 OJHOM 3HAKOBOH
CUCTEMBI B IPYTYIO;
- co3JaBaTh COOCTBEHHBIE KpaTKHE NHCHbMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
HMCTOYHUKOB HMH(OpMaIMK PU3NIECKOTO COJIEPKaHMUs, B TOM UKCie MyOIHYHO AeNaTh KpaTKue
COOOILIEHUSI O pe3yJbTaTax MPOEKTOB WM YYEOHBIX HCCIEJOBaHWM, IPHU HTOM IPaAMOTHO
UCIOJIb30BaTh U3yUEHHBI TOHATUHHBIA annapar Kypca (pU3HMKH, CONPOBOXKAATh BBICTYIUICHHUE
MPE3CHTAIUEN;
- TIPY BBINIOJIHEHUU YYEOHBIX MPOEKTOB U MCCIEIOBAaHUN paclpeAesisaiTh 00SI3aHHOCTH B TPYIIIE
B COOTBETCTBUM C ITOCTaBJICHHBIMM 3a/a4aMH, CIECIUTH 3a BBINOJHEHHUEM IUIaHa JEHCTBH,
aJIeKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATENbHOCTh TIPYIIbl, BBICTPAUBAThH
KOMMYHHKAaTUBHOE B3aHUMOJICHCTBHE, YUUTHIBAs MHECHHE OKPYKAOLIHX.

K koHly o0yueHus B 8 kjiacce mpeIMeETHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:
- HCTIOJIB30BaTh MOHTHS: Macca U pa3MepPbl MOJIEKYJI, TEIUIOBOE ABMIKEHUE aTOMOB U MOJIEKYII,
arperaTtHbleé COCTOSIHUSI BELIECTBA, KPUCTAIIIMYECKHME U aMOp(HbIE Teja, HACBHIILIEHHBIA U
HEHACBIIICHHBIA Tap, BJIAXHOCTh BO3AYyXa, TEMIIEpAaTypa, BHYTPEHHSS HSHEPrUs, TEIJIOBOU
JBUTATENb, 3JEMEHTApPHBIA DSJEKTPUUYECKUN 3apsijl, SJIEKTPUUYECKOE I10Jie, MPOBOJAHHUKU U
JTUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUYECKUNA TOK, MArHUTHOE TOJIE;
- pasinuaTh SBJICHHA (TEIJIOBOE pacClIMpPEHHE M CKaTHe, TeIUIonepeaaya, TeIIoBOe
paBHOBECHE, CMauyMBaHUE, KAaWUISPHBIC SIBICHUS, WCIIAPEHUE, KOHJEHCAlHWs, IUIABJICHUE,
KpucTajuM3anus (OTBEpJEBaHUE), KUNIEHUE, Teronepenaya (TerionpoBOIHOCTh, KOHBEKIIUS,
U3IIy4YEeHHE), DJEKTPU3ALMS Tel, B3aUMOJEHUCTBHE 3apsOB, ACUCTBUS SJIEKTPUUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHUE, B3aUMOJICHCTBUE MATHUTOB, IEHCTBHE MAarHUTHOTO ITOJISI HA POBOJAHUK
C TOKOM, 3JICKTPOMAarHuTHasi MHIYKIHUS) 110 ONUCAHUIO UX XapaKTEPHBbIX CBOWCTB U Ha OCHOBE
OTIBITOB, JJEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;
- pacrno3HaBaTh MPOSIBIEHUE M3YYEHHBIX (DU3UUYECKUX SBJICHUNA B OKpPYKAlOLIEM MHpE, B TOM
yucie (pU3nYecKue ABJICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSHKEHUE W KalUJUISIPHBIE SIBJICHUS B
pUpoJie, KPUCTAIUIBI B IIpUpoae, uznydenue ConHIa, 3aMep3aHue BOJAOEMOB, MOPCKUE OpU3BI,
oOpa3oBaHM€ pOCHI, TyMaHa, WHes, CHera, OJJIEKTpUYECKHE SBICHUS B aTrMocdepe,
ANIEKTPUYECTBO >KMBBIX OPraHU3MOB, MarHuUTHOE ToJie 3eMiiM, Jpeid TMOIICOB, pPOJb
MAarHUTHOTO TIOJIA JUJISl KU3HM Ha 3emiie, MOJISIPHOE CHUSHHE, MPU HSTOM MEPEBOJIUTH
MPaKTUYECKYI0 3a/Jadyy B Y4YeOHYI0, BBIJIEIATh CYILIECTBEHHbIE CBOMCTBA (MpPU3HAKU)
(U3UYECKUX SIBICHHUI;
- ONKCHIBaTh HM3yUYEHHBIE CBOMCTBA Tel M (PU3MYECKHE SIBICHUS, HCIOJIb3Ys (PU3NUYECKHUE
BEJIMYMHBI  (TeMIlepaTypa, BHYTPEHHSI SHEPIus, KOJMYECTBO  TEIJIOTHI, yJeJIbHas



TEIJIOEMKOCTh BEILIECTBA, YAEJIbHAS TEIUIOTA [JIABJIEHUS, yIeJbHas TeIUIOTa Napoo0pa3oBaHus,
yaenIbHas TEIUIOTa CTOPaHus TOTUIMBA, KOA(P(GUIIMEHT MOJIE3HOrO ACUCTBUS TEIJIOBOM MAIIMHBI,
OTHOCUTEJIbHAS BJIAXHOCTb BO3[yXd, JJICKTPUYECKUN 3apsl, CWIA TOKAa, JJIEKTPUYECKOE
HanpsHKEHUE, CONPOTHUBIICHWE IPOBOJHMKA, YAEIbHOE CONPOTHUBIIEHUE BEIIECTBA, padoTa U
MOIIIHOCTb AJIEKTPUYECKOTO TOKA), IPU OMHCAHUU IMPABUIIBHO TPAKTOBAaTh (PU3MUECKUI CMBICI
UCIOJIb3YEMBIX BEJIMYUH, 0003HAUCHUS U €IUHUIBI (DU3HUUECKUX BEJIMUMH, HAXOAUTH (DOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYI0 (PU3WYECKYIO BEJIMYMHY C APYTMMH BEJIMYMHAMH, CTPOUTH TpapuKu
M3YyYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIHYNH;

- XapaKTepu30BaTh CBOICTBa Tell, (PU3MUYECKUE SIBJICHUS W IPOLECCHI, UCIOJB3YSl OCHOBHBIE
IIOJIOKEHUSI ~ MOJIEKYJISIPHO--KMHETUYECKOM  TEOpPUM  CTPOCHHUSA  BEIIECTBA,  ITPUHLHAII
CYIIEpPIIO3UIIMH T0JIEW (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHHUd 3apsa, 3akoH Oma IS
ydJacTka uenu, 3akoH J[xoyms—JIeHma, 3aKOH COXpaHEHHs DHEPruM, IpU 3TOM JaBaTh
CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3aIIUCBIBATH €0 MaTEMATHUECKOE BBIPAXKECHHUE;

- OOBACHATH (PU3MUECKHE TPOLECCHl U CBOMCTBA TEJ, B TOM YHCJE U B KOHTEKCTE CUTYyal[Uil
IIPAKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBIABIATH PUYUHHO-CICICTBEHHBIE CBA3U, CTPOUTH
00BbsCHEHHE U3 1—2 JOrMYecKux MAaroB ¢ ONOpod Ha 1—2 WM3y4YEHHBIX CBOMCTBA (PU3NYECKHUX
ABJICHUH, PU3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

- pemiath pacu€THbIC 3aJa4l B 2—3 AEMCTBUSI, UCIIOJIb3YSl 3aKOHBI U (POPMYJIbI, CBSA3BIBAOIINE
¢u3nueckrue BEIMYMHBL: HA OCHOBE aHAJM3a YCJIOBHS 33Jaud 3allUChIBaTh KPAaTKOE YCIIOBUE,
BBISIBJIATh HEJOCTATOK J@HHBIX JJIA pEelIeHus 3aJadd, BBIOMpaTh 3aKOHBI U (OPMYJIBL,
HE0OXoAuMbIEe JJid €€ pelieHus, MPOBOJUTHh PAcuy€Tbl U CPABHUBATH IOJYYEHHOE 3HAYEHUE
(¢u3nUYeCcKoil BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

- pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXKHO PEUIUTh MPH MOMOIIU (U3NYECKUX METOJIOB,
HCHOJIB3Ysl OIKMCAHUE HCCIEAOBAaHMSA, BBIACIATH MPOBEPAEMOE MPEANOJIOKEHUE, OLECHUBATH
[IPaBUJILHOCTH NOPSIKA IPOBEACHUS UCCIIEA0BAaHNS, AEIaTh BBIBOIBI;

- NPOBOAMTH OMbBITHI MO HAOMIOJECHUIO (U3MYECKUX SIBJICHUN WM (U3UYECKUX CBOMCTB TeNl
(kanmwIsipHbIE SIBJICHMSI, 3aBUCHUMOCTH JABJICHHS BO3IyXa OT €ro o0béMa, TemIepaTyphl,
CKOpPOCTH IIpOLIECCAa OCTBIBAHMWS M HArpeBaHUs INPU M3IYyYEHUH OT LBETA W3JIydaroulen
(mornomaromiei) MOBEPXHOCTU, CKOPOCTh HCHAPEHUs BOJABI OT TEMIIEpaTypbl KUAKOCTH U
IJIOIIAAN €€ TMOBEPXHOCTH, DJIEKTPU3ALMs TEJI WM B3aUMOIECHCTBHE DIJIEKTPUUECKHX 3apsiioOB,
B3aMMOJICHCTBUE IIOCTOSHHBIX MAarHUTOB, BU3Yyaju3alys MAarHUTHBIX IOJIEH IOCTOSHHBIX
MAarHATOB, JEUCTBUS MAarHUTHOTO IIOJIS HA IPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHWTA,
CBOMCTBA  DJJIEKTPOABUIATENsl  IOCTOSIHHOIO  TOKa):  (pOpMYyJIUpOBaTh  IpPOBEpsieMble
MPEANOJIOXKEHNs, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO OO0OpYAOBaHUS, OIMUCHIBATH XOJI
onbITa U GOPMYIUPOBATH BHIBOJIBI;

- BBINOJIHATBH IPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHOW BIIAJKHOCTH BO31yXa, CHJIBI
TOKa, HAaNpsDKEHHS C HCIOJB30BAaHHMEM AaHAJOTOBBIX MPUOOPOB M JATYUKOB (PUIUUYECKUX
BEJINYMH, CPABHUBATH PE3YyJIbTaThl U3MEPEHUN ¢ YUETOM 3aJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJIUTh MCCIIEIOBAHWE 3aBHUCHUMOCTA OJIHOM (PU3MYECKOM BEJIMYMHBI OT JPYrol c¢
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUH (3aBUCHUMOCTb COIPOTHUBIICHHS] MPOBOAHUKA OT €ro
JUITAHBI, TUIOLIAAN IIOIIEPEYHOIO CEYEHUS U YIEIBHOIO COIIPOTUBIICHUS BEIECTBA IPOBOJIHUKA,
CUJIBI TOKa, MAYILETrO 4Yepe3 MPOBOAHUK, OT HANPSHKEHUS Ha IMPOBOJHHUKE, HUCCIEIOBAHUE
MOCJIEIOBATEILHOTO M MApajuIeIbHOTO  COEIMHEHMM  MPOBOJHMKOB):  MJIAHUPOBATH



HCCIe0OBaHNE, COOMpPATh YCTAHOBKY W BBIMIOJHATH W3MEPCHHUs], CIEAYS MPEIIOKECHHOMY
IaHy, (pUKCHpPOBATh PE3yJbTATHl TMOJYYCHHOW 3aBUCHUMOCTH B BHUAE TaOmWIl U rpaduKoB,
JIeNIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEOBAHUS;
- MPOBOJUTH KOCBEHHBIE M3MEpeHHUs (GU3MYECKUX BENIUYUH (ylelabHas TEMI0EMKOCTh
BEIIECTBA, COIPOTHUBJICHHE IMPOBOJIHUKA, pabOTa U MOIIHOCTh JJIEKTPUUYECKOTO TOKA):
IUTAHUPOBATh U3MEPEHHsI, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIEIys MpeaoKeHHON
WHCTPYKITUH, ¥ BBIYUCIIATH 3HAUCHNE BETUINHBL;
- cO0JIIOIaTh MPaBUJIA TEXHUKU O€30MaCHOCTH NP paboTe € 1abopaTOPHBIM 000PYI0BAHUEM;
- XapaKTepHu30BaTh MPUHIUIBI JIEUCTBUS M3YyUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OTOpOM Ha WX OMUCaHHs (B TOM 4YHCIE: CUCTeMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBas
TypOuHa, aMIEPMETpP, BOJIBTMETpP, CUETUUK DIIEKTPUUECKOU IHEPTHU, DIIEKTPOOCBETUTEIHHBIC
npuOOpbI, HarpeBaTelIbHBIE AIIEKTPONPUOOPH (MPUMEPHI), SICKTPUUECKUE MPETOXPAHUTEIH,
AIIEKTPOMATHUT, SJEKTPOJBHUTaTENb MOCTOSHHOTO TOKA), HMCHOJb3Yys 3HAHMUS O CBOWCTBax
bu3nUecKuX SIBJICHUN U HEOOXOUMbIE PU3NYECKHUE 3aKOHOMEPHOCTH;
- pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOICTBA U M3MEPUTEIbHBIE IPUOOPHI IO CXeMaM U
CXEeMaTHYHBIM pUCYHKaM (KHJAKOCTHBIH TEPMOMETP, TEPMOC, TICHXPOMETpP, THTPOMETP,
JIBUTATENIb BHYTPEHHETO CrOpPaHus, dJIEKTPOCKOI, PEOCTAaT), COCTABIIATH CXEMBbI AIEKTPUUECKUX
Hernen ¢ mocyieoOBaTeIbHBIM U MapajliebHBIM COCIMHEHUEM 3JIEMEHTOB, pa3jinyasi YCIOBHbBIC
0003HAYEHHUS HIEMEHTOB JIEKTPUUECKHX 1IeTICH;
- IPUBOJIUTH TIPUMEPHI (HAXOAUTHh WH(POPMAITHIO O TPUMEPaXx) MPAKTUIECKOTO HCIIOIh30BAHHUS
(hU3nYeCKUX 3HaHUI B MOBCEIHEBHOM XKM3HU )11 00ecTieueHus1 0€30MacHOCTH MPpU 00palieHuu
c mpubopamMu U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 3/I0POBbsl U COOJIOJIEHUS HOPM
HKOJIOTMYECKOTO MOBEJCHUS B OKpPY’KaIOLIEH Cpee;
- OCYUIECTBJIATH MOUCK WH(pOpManuu (U3HUECKOTO cojepkanusi B VHTepHETe, HAa OCHOBE
UMCIOIIMXCSA 3HAHUH W TMyTEM CpPaBHEHUS JIOMOJHHUTEIBHBIX HMCTOYHUKOB BBIJICTATH
nH(DOpMAITHIO, KOTOPAsI SIBISAETCS IPOTHUBOPEUYUBON UITH MOKET OBITh HEJTOCTOBEPHOM;
WCIIOJIb30BaTh TPU BBHITIOJIHEHUHM Y4YEOHBIX 3aJlaHui HAyYHO--TIOMYJISIPHYIO JUTEPATYpPy
(U3UYECKOTO COJIep)KaHMs, CIpPAaBOYHBIE MaTepualbl, pecypcbl ceTu HHTepHeT, BlajgeTh
npuéMaMu KOHCIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHUs HHPOPMALMHM M3 OJHOM 3HAKOBOU
CHUCTEMBI B IPYTYIO;
- co3laBaTh COOCTBEHHBbIC IHCHMEHHBIE M KpaTKWE YCTHBIE COoOIIeHus, 00001as
UH(DOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (DM3UYECKOTO COACPIKAHUS, B TOM YHCIIE MyOIMIHO
MPEACTABIATh PE3yJIbTAaThl MPOEKTHOW WM HCCIEAOBATENBCKONW JIESITEIIBHOCTH, TPH 3TOM
IPaMOTHO HCIOJIb30BaTh W3YYCHHBIM TOHATHHHBIA ammapaT Kypca (DU3WKH, COMPOBOXKIATH
BBICTYIUJIEHUE MPE3EHTALUEM;
- TIPY BBITIOJIHEHNUHN YYE€OHBIX MMPOCKTOB M UCCIEIOBAHNN (DU3UIECKUX TPOIECCOB PACTIPEALCIIATh
00S3aHHOCTH B TpYIINE B COOTBETCTBUM C TIOCTABJICHHBIMH 3aJayaMH, CICIUTHh 3a
BBITIOJITHCHHEM IIJIaHA JICWCTBHM M KOPPEKTUPOBATh €ro, ajeKBaTHO OIICHWBATH COOCTBEHHBIN
BKJIaJT B JEATEIBHOCTh TPYMIIbI, BBICTPAUBATh KOMMYHHKATHBHOE B3aWMOICHCTBHUE, TPOSIBIIASL
TOTOBHOCTH pa3peniaTh KOH(JIUKTHI.

K koHiy oOyuenus B 9 kjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YUAIOIIUXCS YMEHU:



- HWCMOJIb30BaTh IMOHATHS: CUCTeMa OTCU€Ta, MaTepualbHasi TOYKa, TPaeKToOpus,
OTHOCUTEIIFHOCTh MEXaHWYECKOTO ABMXKEHUS, nedopmarnus (yrnpyras, miaacTHIecKas), TpEeHue,
IEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh M MEPErpy3KH, HEHTP TSIKECTH, aOCOIIOTHO
TBEP/IOE TEJIO0, LIEHTP TSKECTH TBEPAOrO Tejla, PaBHOBECHE, MEXaHWYECKHEe KojaeOaHus u
BOJHBI, 3BYK, HWH(pPa3ByK U  YJIbTPa3ByK, dJEKTPOMArHUTHBIC  BOJHBI,  IIIKaja
AIEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTh, CHEKTPHI WCITYCKAHUS U
MOTJIONICHHUS, anb(da-, 6eTa- 1 TaMMa-u3TydeHUs, U30TOTBI, SAepHAsT YHEPTETHKA;

- paznmuuarh sBJIEHUS (pPaBHOMEPHOE W HEpPaBHOMEPHOE IMPSMOJUHEHHOE JBH)KCHUE,
PaBHOYCKOPEHHOE TPSMOJUHEHHOE JBIDKCHHE, CBOOOJHOE TMaJcHUE TeJ, pPaBHOMEPHOE
JNBIKEHUE MO OKPY>XKHOCTH, B3aMMOJICHCTBUE TEJ, PEAKTUBHOE JBHKEHHE, KOJIeOATEIbHOE
JBIDKCHUE (3aTyXalolllie W BBIHYXKJCHHbIC KOJIeOaHMsI), PE30HAHC, BOJHOBOE JBUXEHUE,
OTPXKEHHUE 3BYKa, MPSIMOJIMHEHHOE pAaCHpOCTPAHEHHE, OTPAKEHUE W MPEJIOMIICHHE CBETa,
MOJITHO€ BHYTPEHHEE OTPaKCHHE CBETa, paslioKeHHe OEJIoro CBeTa B CIEKTP M CIIOXKEHHUE
CIIEKTPAJIbHBIX IIBETOB, JHMCIEPCHSI CBETa, €CTECTBEHHAs PaJMOAKTUBHOCTH, BO3ZHHMKHOBEHHUE
JUHEWYATOro CIEKTpa HW3JIyYEHHUs) MO OMUCAHUI0 MX XAPAaKTEPHBIX CBONCTB M HAa OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIINX JJAHHOE (PU3UUECKOE SIBJICHUE;

- pacmo3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3WYECKHUX SIBIICHHHM B OKpY’KaroleM Mupe (B TOM
guciae GU3NYECKUE SBJICHUS B MPHUPOJE: MPWIMBLI U OTJIMBBI, ABIKEHHUE IUIaHeT CoJIHEUHOU
CHUCTEMBI, PEAKTUBHOE JIBUKCHHE >KMBBIX OPTaHU3MOB, BOCHPUSTHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHHE, CEMCMUYECKHE BOJIHBI, I[yHAMH, 3XO, ILIBETa TEJ, ONTUYECKUEC SIBJICHUS B
npupoje, OUOJOTUYECKOE JEHCTBHE BHUJIMMOTO, YJIbTPa(pUOIETOBOTO W PEHTTEHOBCKOTO
W3JIYYEeHUM, €CTCCTBCHHBIM paJMOAKTUBHBIA (POH, KOCMHUUYECKHE Jy4H, PaJHOaKTUBHOE
W3JIy4Y€HUE TPUPOJHBIX MHUHEPAIOB, JCHUCTBUE PAAUOAKTHUBHBIX H3JIy4YCHHUU HAa OpraHu3M
YeJI0BeKa), MPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO 3a/1a4y B yU€OHYIO, BBIICIISITh CYIlIECTBEHHbIC
CBOMCTBA (MpU3HAKHN) GU3UYECKUX SIBICHUN;

- ONKCHIBaTh W3YUYCHHBIC CBOMCTBA TeJl U (PUIMUECKUE SIBJICHUSA, HCHOJB3Yys (HU3MUECKUE
BEJIMUYMHBI (CpEIHSIsI W MIHOBEHHAs CKOPOCTb Teja TPH HEPaBHOMEPHOM JIBHKEHUH,
YCKOpEHHE, TepeMelleHrne, MyTh, YIJIOBas CKOPOCTh, CHUJIa TPEHHUS, CHJa YINPYrocTd, Cuja
TSDKECTH, YCKOPEHHE CBOOOJHOTO MajJeHus, BeC Tejla, UMIYJIbC Tejla, HMIYJIbC CHUJIBI,
MeXaHuueckas paboTa U MOIINHOCTh, MOTEHIMAJIbHAS DJHEPrusi Tejia, MOAHATOTO Hal
MOBEPXHOCTHIO 3E€MJIM, MOTCHIMAJIbHAS SHEPTUsl CXKATOM MNPYKUHBI, KHHETHYECKas SHEprusl,
MoJTHAsT MEXaHWYeCKas SHEPrus, MEpPHoJl M 4YacToTa KoJieOaHWM, JJIMHA BOJIHBI, TPOMKOCTH
3ByKa W BBICOTa TOHA, CKOPOCTb CBETa, MOKAa3aTelb IMPEIOMJICHHUS CpEeJibl), MPU OMMCAHUU
MPaBWJIBHO TPAKTOBATh (PU3MUECKUNA CMBICIT UCTIONB3YEMbIX BEJIMUMH, 0003HAUYCHUS U €TUHUILIBI
(hU3MYECKUX BEIUYMH, HAXOJIUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEJIUUHHY C
JIPYTUMU BEJTMYMHAMHE, CTPOUTH TpaduKK U3yUEHHBIX 3aBUCUMOCTEN (DU3NIECKUX BEIIMYUNH;

- XapaKTepu30BaTh CBOWCTBA TeJ, (PU3UUYECKHE SIBJIICHWS M TPOIIECCHI, HCIONB3YS 3aKOH
COXpPaHEHUS DHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHITUI CYNIEPIIO3UIIUU CHJI, TIPUHIIUIT
OoTHOocUTEeNbHOCTH [amumiesi, 3akoHbl HbBIOTOHA, 3aKOH COXpPAaHEHHS WMIYJIbCa, 3aKOHBI
OTPKECHUS U TIPEJIOMJICHUS] CBETA, 3aKOHBI COXPaHEHHUs 3apsIOBOT0 M MAcCOBOI0 YKCEN MPHU
SJIEPHBIX PEAKITUSAX, TPH ATOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA M 3aMHCHIBATH €O
MaTEMaTU4YECKOE BhIPAKECHHUE;



- OOBSCHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCII€ U B KOHTEKCTE CUTyallui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUNHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTD
00BbsICHEHHE U3 2—3 JOTMYECKUX IIAroB ¢ OMOPOM Ha 2—3 M3yUYEHHBIX CBOMCTBA (PU3MUYECKHUX
SABJICHUM, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

- pemaTh pacu€THblE 3ajayu (ONMUparolMecs Ha CHCTeMY W3 2—3 ypaBHEHHI), HCIONb3Ys
3aKOHBI M (OPMYJIbI, CBA3BIBaIOIIME (PU3MUECKHE BEIWYHHBI: HA OCHOBE aHAIM3a YCIOBUSA
3aJjayy 3alMChIBaTh KPAaTKOE YCIOBUE, BBISBISATH HEIOCTAIONIME WU HU30BITOYHBIC JaHHBIC,
BBIOMPATH 3aKOHBI ¥ (OPMYIIbl, HEOOXOAUMBIE JIJIsl PEIICHHUS, IPOBOAUTH PACUETHI U OLICHUBATh
PEATUCTUYHOCTD MOJIYYEHHOTO 3HAUCHHS (PU3HMUECKON BEJIMYUHBI,

- pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOXXHO PEUIUTh MPH MOMOIIM (U3NYECKUX METOJIOB,
UCIIONIb3YSl OMUCAHHE WCCIEOBAHMS, BBIICIATH MPOBEPSEMOE MPEANOJIOKEHUE, OLICHHWBATDH
MPaBIJIBHOCTh TMOPSJKA MPOBEICHUS HCCIEAOBAHUA, JAENaTh BBIBOABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOACHUHN U OTBITOB;

- MPOBOAUTH OMbBITHI MO HAOMIOJECHUIO (QU3MYECKUX SBICHUN WM (U3HMUYECKUX CBOMCTB Tel
(u3yueHue BTOpOro 3akoHa HpI0TOHA, 3aKOHA COXpaHEHUS SHEPTUH, 3aBUCHMOCTH TEpUOa
KoJe0aHu# MPY>KUHHOTO MasTHUKA OT MAacChl TPy3a U KECTKOCTHU MPY>KUHBI U HE3aBUCUMOCTD
OT aMIUTUTYJbl MaJbIX KoJeOaHUM, MPSIMOJIMHEMHOE paclpoCTpaHEHHE CBETa, Pa3IoKEHUE
0enoro cBeTa B CHEKTpP, M3YYEHHE CBOMCTB M300pa)K€HMsI B IUIOCKOM 3€pKaje U CBOMCTB
n300paxeHusl mIpeaMeTa B coOuparollei JMH3e, HaONIO/IEHUE CIUIOUIHBIX M JIMHEHYaThIX
CIIEKTPOB M3JyUYEHHS): CaMOCTOSTENIbHO COOMpaTh YCTAaHOBKY W3 M30BITOYHOrO Habopa
000pyIOBaHUs, OMUCHIBATH X0/ OTBITA U €r0 Pe3yIbTaThl, POPMYIHUPOBATH BHIBOIBL,

- IPOBOJUTH MPU HEOOXOJIUMOCTU CEPHUIO MPSIMBIX U3MEPEHUM, ONpEess CpeHee 3HauCHue
U3MepseMoil BeMUYHHBI (POKYCHOE paccTOsiHUE cOOUparoilel JIMH3bI), 00OCHOBBIBATH BBHIOOP
croco6a u3MepeHus (M3MEPUTEILHOTO TPrdopa);

- IPOBOJUTH MCCIIEAOBAHNE 3aBHCUMOCTEH (PU3NYECKUX BEITUYHMH C MCIMOJIB30BAHUEM TPSIMBIX
U3MepeHHil (3aBUCUMOCTh MYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JBMKCHHH 0€3 HadaabHOU
CKOPOCTH, Mepuojia KojeOaHuid MaTeMaTH4ecKoro MasiTHUKA OT JJUHBl HUTH, 3aBUCUMOCTHU
yIiia OTPaKEHMsI CBETa OT yriia MaJeHus U yriia MpeJOMIICHHs OT YTJia MaJieHus]): TUITAHUPOBATh
HCCJIEIOBaHHE, CAMOCTOSITEIbHO COOMpaTh YCTAaHOBKY, (PUKCUPOBATHh PE3yabTaThl OTYyUYECHHOU
3aBHCHUMOCTH (U3WYECKUX BEIMYUH B BHIE TaOMUI ¥ TpaduKOB, JeNaTh BBIBOABI TIO
pe3yJibTaTaM MCCIIe0BAHNUS;

- IPOBOJMUTH KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEIUYUH (CpElHss CKOPOCTh U YCKOpPEHHE
Tela MpU PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHHE CBOOOJHOTO NaJACHUs, KECTKOCTb
MPY>KUHBI, KOOQPUIMEHT TPEHUSI CKOJIBKEHHSI, MEXaHUYeCcKask padoTa U MOILHOCTh, YaCTOTa U
nepuoj; KoyJieOaHW MaTeMaTHYeCKOTO U TMPYXUHHOTO MAasTHHKOB, OITHYECKas CHia
coOuparomieid  JUH3bI, PAAUOAKTUBHBIN  (OH): TUIAHUPOBATH M3MEpEHHUs, coOupath
HKCIIEPUMEHTAJIbHYI0O YCTAaHOBKY U  BBINOJHATH HU3MEPEHUs, Cilenys MperoKEeHHOU
WHCTPYKIIMHU, BBIUYUCISATh 3HAYCHHWE BEJMYMHBI M aHAJM3UPOBATH MOJyUYEHHBIE PE3yNIbTATHI C
YYETOM 3aJaHHOU NOTPEIIHOCTH U3MEPECHUN;

- cO0JII0IaTh MPaBUJIA TEXHUKU O€30MaCHOCTH MpHU paboTe C 1abopaTOpHBIM 000PYI0BAHUEM;
pa3ianyaTh OCHOBHBIE MPHU3HAKM H3YYEHHBIX (M3MUYECKUX MOJeNiei: MaTepuaibHas TOUKa,
abCOMIOTHO TBEPJOE TENO0, TOYEUYHBIH HCTOYHUK CBETa, Jy4, TOHKAas JIMH3a, IUJIaHETapHas
MOJIeTIb aTOMa, HYKJIOHHAs: MOJIeTTh aTOMHOTO S/Ipa;



- XapaKTepHu30BaTh MPHUHIIMIBI JEHCTBUS U3YYCHHBIX MPHUOOPOB M TEXHUYECKUX YCTPOWCTB C
OMOpOM HAa MX ONUcaHus (B TOM YHCIIE: CIHIOMETP, NATYUKU IOJOKEHHUS, PACCTOSIHUS U
YCKOpEHUs, pakKeTa, 3XOJIOT, OYKH, IEepUcKon, (oToanmapar, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKON, TO3UMETp, KaMepa BuiibcoHa), MCHOIB3ysl 3HAHUS O CBOWCTBAX (PU3MUYECKUX
SBJICHUN 1 HEOOXO0IMMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

- HCIIOJb30BAaThb CXEMbl M CXEMATHYHBIE PUCYHKH HM3YyYEHHBIX TEXHUYECKHUX YCTPOMCTB,
U3MEPUTENIbHBIX TPUOOPOB U TEXHOJOTMYECKUX TMPOLIECCOB TMPH PEIICHUH Yy4eOHO--
INPAaKTUYECKUX 3aj]a4, ONTUYECKUE CXEMBI I IOCTPOEHUS N300pakKeHUH B IJIOCKOM 3€pKajie U
coOuparoIei JIMH3E;

- IPUBOJUTH MPUMEPHI (HAXOAUTh HHPOPMAIIHIO O MPUMEPAX) MPAKTHUECKOTO HCTIONIb30BAHMUS
bu3nyecKrX 3HaHUH B MOBCEAHEBHOMN XKHU3HU I 0OecreueHus: 6e30MacHOCTH IpU 0OpaleHUN
¢ mpubopaMu U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/I0POBbA U COOIIOJCHUS HOPM
HKOJIOTMUYECKOTO MOBEJCHUS B OKPY’KaIOLLEH CpeIe;

- OCYUIECTBJIATb IOMCK HMHpoOpMamuu (Qusuueckoro coxaepkanus B  HMHTepHere,
CaMOCTOATENbHO  (QOPMYJIUpPYs TOUCKOBBIM  3alpoC, HAXOAUTh NYTH  ONpeneseHUs
JOCTOBEPHOCTH MOJYYEHHON MH(OpMAIIMU HA OCHOBE MMEIOLIUXCS 3HAHUN U JOTIOJTHUTEIbHBIX
VCTOYHHKOB;

- UCIOJB30BaTh IpPHU BBINOJHEHUU YYEOHBIX 3aJaHUl Hay4yHO--TIOMYJISIPHYIO JIUTEpaTypy
(Gu3MYECKOTO COJEpXKaHUs, CIPAaBOUYHbIE MaTepHualibl, pecypchbl ceTh VIHTepHEeT, BlIaaeTh
npuéMaMu KOHCIIEKTUPOBAHMUS TEKCTa, MpeoOpa3oBaHUs HMH(POpMAUMU U3 OJHOM 3HAKOBOU
CUCTEMBI B IPYTYIO;

- CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE M YCTHBIE COOOLIEHHMsS HAa OCHOBE MH(pOpPMALUU U3
HECKOJIBKUX MCTOYHHUKOB (DM3UYECKOTO COJEp)KaHUs, MyOJUYHO MPEACTaBIATh PE3YJbTaThl
MPOEKTHOM WM UCCIEN0BATEIbCKON NIEATEIbHOCTH, IMPU A3TOM TPAMOTHO HCIOJIb30BATh
M3YYEHHBIM TMOHATUMHBIA ammaparT MW3ydyaemoro pasjaena (U3MKM U COMPOBOXKIAThH
BBICTYIUJICHHUE MTPE3EHTALNEN ¢ YUETOM OCOOEHHOCTEN ayJMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne  HaumeHoBaHue
(undposbie)
n/  pa3sgesioB H TeM Becer  Kourtpoubu IpakTHyeck
oOpa3oBaTejibHbIE
1| NporpamMMmel 0 ble padoThI ue padoThl
pecypcsbl
Pa3znes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
DU3IKA - HAVKE O bubmuoreka [JOK
1.1 e 2 https://m.eds00.ru/7f416
pUpoe 194
DUSHUCCKIE bubmuoreka [JOK
1.2 2 1 https://m.edsoo.ru/7f416
BEJIMYUHBI
194
EcrecTBeHHOHay4H bubnuorexa [JOK
1.3 BIi METOJI 2 1 https://m.edsoo.ru/7f416
MO3HaHUs 194
Utoro no pazneny 6

Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHUH BellecTBA

Crpoctie bubmuorexa [JOK
2.1 p 1 https://m.edsoo.ru/7f416
BeEllleCTBa
194
JIBrxenue u bubnunoreka [JOK
2.2 B3aNMOJIEHCTBUE 2 1 https://m.edsoo.ru/7f416
YaCTHI] BELIECTBA 194
ArperatHble bubnuoreka [IOK
2.3 COCTOSTHUS 2 https://m.edsoo.ru/7f416
BeIlleCTBa 194
Hroro no paszneny 5
Paznen 3. /IBuskeHne U B3auMo/ieiicTBue Tej
MexaHu4eckoe bubmorexa [JOK
3.1 3 https://m.edsoo.ru/7f416
JIBIDKEHUE
194
WHeprms, Macca bubmuorexa [JOK
3.2 pH, ’ 4 1 https://m.edsoo.ru/7f416
IUIOTHOCTD
194
bu6mmorexa [IOK
3.3 Cua. Bunsr cun 14 1 2 https://m.edsoo.ru/7f416

194



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

Hroro no pazneny 21

Pasznen 4. /laBjieHre TBEPABIX TeJl, )KMAKOCTEH U ra3oB

[laBiienue.
Ilepenaua
,Z[a]fHeHI/ISI bu6mmoreka [IOK
4.1 . 3 https://m.edsoo.ru/7f416
TBEPJILIMU TEIIAMH, 104
JKUIKOCTSIMH U T
razamu
Jlasenue bubmuoreka [JOK
4.2 5 https://m.edsoo.ru/7f416
JKUIKOCTHU 104
bubmuoreka [JOK
AtMochepHOEe
43 dep 6 https://m.eds00.ru/7f416
JTaBJICHUE 194
elicTBHE
ﬁnzu(ocm U ra3a Ha bubmaorexa LIOK
4.4 . 7 1 3 https://m.edsoo.ru/7f416
MOTPYXEHHOE B 194
HUX TEJI0 -
Utoro no pazneny 21

Pa3nea 5. PaGoTa n MoHOCTBH. JHEprus

Pabora u bubnmnoreka [JOK
51 3 1 https://m.edsoo.ru/7f416
MOII[HOCTb
194
ITpocTsie bubnnorexa [HOK
5.2 0 5 1 https://m.edsoo.ru/7f416
MCXAaHHU3MBbI
194
Mexanuyeckas bub6nmnorexa IIOK
5.3 4 1 1 https://m.edsoo.ru/7f416
SHEprus 104
Hroro no pasneny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO
YACOBIIO 68 3 12
ITPOI'PAMME



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
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8 KVIACC

I[TPOT'PAMME

KoanuecTBo yacos JJIeKTPOHHbIE
Ne HaumenoBanmue
(undposbie)
n/ | pasienoB U TeM Becer  Konrpoububl  IIpakTuueck
o0pa3oBaTeJibHbIE
n NMPorpamMmbl 0 € padoThI ue padboThbl
pecypcsbl
Paznen 1. TensioBuIe ABJICHUSA
Crpoenue u bubnnoreka [HOK
11 CBOMCTBA 7 https://m.edsoo.ru/7f4181
BEIIIeCTBA ce
TelLIoBLIC bu6mmoreka [IOK
1.2 21 1 5 https://m.edsoo.ru/7f4181
MIPOLIECCHI co
Utoro no pazneny 28
Paznen 2. DaekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DIIEKTpUYECKHE
3apsiIbl. bubnuorexa [JOK
2.1 3apspKEeHHbIE Tenna 7 1 https://m.edsoo.ru/7f4181
U UX ce
B3aWMO/ICHICTBUE
[TocTrossHHBIM bu6mmoreka [IOK
2.2 IIEKTPUYCCKUI 20 1 7 https://m.edsoo.ru/7f4181
TOK ce
MArHHTHLL bu6mmoreka [IOK
2.3 6 1 1.5 https://m.edsoo.ru/7f4181
SIBIICHUS
ce
DJIEKTPOMAarHuTH bubmorexa HOK
24 P 4 https://m.edsoo.ru/7f4181
ast UHAYKLIUS co
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
68 3 145
YACOBIIO



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

9 KVIACC

KonunuectBo 4yacos DJIEeKTPOHHBIE
Ne HaumeHnoBaHue
(undposbie)
n/ | pasienoB U TeM Becer  Konrpoibu IpakTHyeck
o0pa3oBaTeJibHbIE
I nporpaMmMabl 0 ble padoThbI ue padoThbl
pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
Mexanuueckoe
JE—— bu6mmoreka [IOK
1.1 10 1 https://m.edsoo.ru/7f41a4
CHOCOOBI €T0 a6
ONHCAHUS T
BzaumoneiictBue bubmorexa LHOK
1.2 20 1 3 https://m.edsoo.ru/7f41a4
TN
a6
3aKOHbL bubmuoreka [JOK
1.3 10 3 https://m.edsoo.ru/7f41a4
COXpaHCHHUS
a6
Utoro no pazneny 40
Pa3gen 2. Mexann4yeckue KoJe0aHUA ¥ BOJHBI
MexaHuveckue bubmorexa LOK
2.1 7 3 https://m.edsoo.ru/7f41a4
KOJIEOAHUS
a6
Mexann4deckue bubmorexa [TOK
2.2 8 1 3 https://m.edsoo.ru/7f41a4
BOJIHBI. 3BYK
a6
Hroro no paszneny 15

Paznen 3. 3J'IeKTp0MaFHI/ITHO€ OJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

DNIeKTpOMarHuTH
e Toe I bubmuorexa [JOK
3.1 6 2 https://m.edsoo.ru/7f41a4
DJIEKTPOMArHUTH a6
bI€ BOJIHBI T
Hroro no paszneny 6
Paznen 4. CBeToBbI€ sIBJIEHHSI
3aKOHbI bu6mmoreka [IOK
4.1 pacnpocTpaHEHUs 6 2 https://m.edsoo.ru/7f41a4
CcBETa ab
JIuH3BI 1 bu6mmorexa [IOK
4.2 ONTUYECKHE 6 3 https://m.edsoo.ru/7f41a4
npudopbI a6



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

I[TPOT'PAMME

Paznoxenue bubmuorexa [JOK
4.3 Oenoro ceera B 3 2 https://m.edsoo.ru/7f41a4
CIIEKTP a6
Hroro no pazaeny 15
Pasznen 5. KBanToBbIE SIBJICHUA
Hcnyckanue u bubnmoreka [JOK
5.1 ITOTJIOIICHHEC 4 1 https://m.edsoo.ru/7f41a4
CBE€Ta aTOMOM a6
CroocHIMe bu6mmoreka [IOK
5.2 P 6 1 https://m.edsoo.ru/7f41a4
ATOMHOTO SiIpa
ab
Sepibie bu6mmoreka [IOK
53 p 7 1 https://m.edsoo.ru/7f41a4
peakuuu
ab
Hroro no pazneny 17
Pasnen 6. IloBTopuTe1bHO-00001a0IIUIT MOAY/Ib
[ToBTOpenue n
00001IEeHE bu6mmoreka [IOK
6.1 COJIepKAHUS 9 2 https://m.edsoo.ru/7f41a4
Kypca QU3MKH 32 a6
7-9 knacc
Wroro mo pazneny 9
OBIIEE
KOJIMYECTBO
102 27
YACOB IIO



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
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HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTunyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThbI padoTbI pecypenI
1 ®du3nka — HayKa 0 IpUpo/Ie. 1
SBnenus npupobl
2 dusnyeckue SABICHUS 1
3 dusnyuecKkne BeTUYUHbBI U UX 1
U3MEPEHUE
VYpok-uccnenosanue "M3mepenue
4 TeMIIepaTypbl IPU MOMOIIN 1 1
KUJKOCTHOTO TEPMOMETpA U JaTUHKa
TeMmeparypbl"”
Metoabl Hay4HOTO MTO3HAHMUSL.
5 Onucanue GpU3MUECKUX SBICHUH C 1 bubnuorexa LIOK
N https://m.edsoo.ru/ff09f72a
MOMOIIBIO MOJIeTIEN
VYpoxk-uccienoanue "l[IpoBepka
6 TUIIOTE3bI: JAJILHOCTh MOJIETA IIAPUKA, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
Oosblire, yeM OoJble BHICOTA ITycKa"
Crpoenue BemecTBa. ONbITHI,
7 JTIOKA3bIBAIOIIUE JTUCKPETHOE 1 bubmmorexa LOK
https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEILECTBA
bu6mmoreka [IOK
8 JIBI>KCHUE YaCTHUII BEIICCTBA 1

https://m.edsoo.ru/ff0a013e



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

Ypok-uccnenoanue «OnbITHI 11O

9 HaOJIIOJICHUIO TETJIOBOTO PACITUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUS BEILIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUMN
1 BoJibI. O000IIIEHHE 10 pa3eTy bubnuorexa [JOK
«IlepBoHauagbHbBIC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEIIECTBA»
MexaHuueckoe TBUKEHHE.
12 PaBHOMEpHOE M HEPaBHOMEPHOE bubmorexa LHOK
https://m.edsoo.ru/ff0a05c6
JIBUKCHHE
bu6mmoreka [IOK
13 CKopocts. EAMHHLEL CKopoCTH https://m.edsoo.ru/ff0a079c
14 Pacyer nmytu 1 BpeMEeHM BUKEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa bubnnorexka [JOK
MHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmoreka [IOK
1 o0beMa Tesa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue
MJIOTHOCTH TBEPIOTO TEJay»
18 Pemenue 3amad nmo teme "[LnoTHOCTH bu6mmorexa [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cuita kak XapakTepHUCTHKA
19 B3auMoeicTBus Ten. Cumna
ynpyrocty. 3akoH ['yka
20 JlabopaTtopHas paborta «3ydeHue

3aBUCHUMOCTH PACTAXKCHUA



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

(nedopmanun) NpyXxUHBI OT
HPUIOKEHHOM CHIIBI»

21 [[“IBnenue Tsrorenus. Cuiia TSXKECTH
CBs3b MEXKY CUJION TSKECTH U

22 Maccoii Tena. Bec Tena. Pemienue bubmmorexa LIOK

e ' | https://m.edsoo.ru/ff0al778
3ana4 1o reme "Cua TSKecTH

93 Cuia TsSKeCTH Ha APYTHX IJIaHeTax. bubnuorexa [JOK
Du3NYECKUE XapaKTEPUCTUKHU TIAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 Nsmepenne cuit. JluHamomeT

P A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec Tema. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HallpaBJIEHHBIX
26 10 OJTHOM TPSIMOI bubmorexa [JOK
2P ' https://m.edsoo.ru/ff0ala70
PaBHOpelicTBYIOAs CHIT

97 Pemenue 3agau no reme
"PaBHonelicTByroMmIast crt"

28 Cuia TpeHus u e€ Bubl. TpeHue B bubnunorexa [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabota «3ydeHue
3aBUCHUMOCTH CHIIbI TPEHHS

29 CKOJIb)KEHUS OT CUJIbI IaBJICHUS U bubmorexa HOK

A https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIINXCS
ITOBEPXHOCTEW»

30 Pemenue 3agad Ha onpeneneHue
PaBHOJECUCTBYIOLIEH CUIIBI

31 Pewrenne 3amau no remam: «Bec bubnmoreka [JOK

Tenay, «I'paduueckoe n3oOpaxeHne

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

cuy, «Cuibly, «PaBHOIEHCTBYIOIAS
CHII»

KonrponsHas padora no remam:
«MexaHn4eckoe JBKeHUE», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['paduueckoe n3o0pakeHne CUI»,
«Cunel»

33 Jasnenne. CriocoObl yMEHBIIICHUS U bubnnoreka [JOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD

34 aBJIeHUs ra3a oT 00bEMa bubnmorexa [IOK
a ’ https://m.edsoo.ru/ff0a2376
TEeMIIEPATypPhI
Ilepenada naBieHust TBEPALIMU

35 Tenpal\fn nclil KOCTSIMH U f")aHSaMI/I bubmorexa HOK

> KHA ’ https://m.edsoo.ru/ff0a25b0
3axoH ITackans

36 JlaBiieHWE B )KUJKOCTH U Ta3e, bubnuoreka [JOK
BBEI3BAHHOE JIEUCTBUEM CHIILI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3aigaud nmo teme «/laBnenue B bubmuorexa [JOK
’KMIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826

bubmuorexa [JOK

38
Coobmaromuecs cocyp! https://m.edsoo.ru/ff0a2970

39 I'unpasamuecknii mpecc bubmorexa LOK

P p https://m.edsoo.ru/ff0a3136

40 Manomerpsl. [lopuiaeBoi
JKUJIKOCTHBIA HAcOC
ATmochepa 3eMiIM U IPUYKHBL € bubnnorexka [JOK

41
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a

42 Bec Bo3ayxa. ATmocdepHoe bubnmuorexa [JOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

N3mepenue atMochepHOro AaBJICHUS.

bu6mmoreka [IOK

43 Omneit Toppuuemiu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCThH aTMOC(HEPHOTO
44 JABJICHUS OT BBICOTHI HAJl yPOBHEM bubmmorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 Bapomerp-anepoua. AtmocdepHoe bubnnorexa [HOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amau o reme "
ATmocdepHoe naBneHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEJIO. bubmmorexa [JOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnast pabota «Ornpezaenenue
48 BBITATKUBAIOIIEH CUJIIBI, bu6mmoreka [IOK
JIEHCTBYIOLIEH HA TEJIO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTH)»
Jlaboparopnast pabota 1mo Teme
49 «MccneqoBanne 3aBUCMMOCTH BeCa bubnuoteka [JOK
TeJa B BOJIE OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJIKOCTb YacTH TEJIa»
bu6mmorexa [IOK
S0 llnapattite Ten https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabota
51 "KoHcTpynpoBaHue apeomeTpa win
KOHCTPYHPOBAHUE JIOJKH H
onpeereHue e€ rpy30no bEMHOCTH"
52 Pemenue 3amay mo remaMm: «[lnaBanue bu6mmoreka [IOK



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

cynoB. Bo3nyxoruiaBanue,
«/laBieHue TBEPABIX TEN, )KUIKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

KonrtponsHas pabora o teme

53 «/laBrieHue TBEpIBIX TEM, JKUIKOCTEH

Y Ta30B»
bubmuorexa [JOK

>4 Mexanriecias padora https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK

> Mormg0CT®. EAHHaTE: MOmEoCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOI1 ITPH 1
noabéMe o Jiectauie"

57 [Ipocteie MexaHu3MBI. Phryar.

PaBHOBecue cun Ha peiyare
Pbruaru B TexHuke, ObITY U IPUPO/IE.

58 JlaGopatopHnas pabora 05 bubnuoreka [IOK
«HMccnenoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
phIuara

59 Pemenue 3anau o teme «Y cloBus bu6mmorexa [IOK
PaBHOBECHS pbl4yara» https://m.edsoo.ru/ff0a48a6
Koaddumment nonesnoro necTpust
Mexanu3ma. Jlaboparopnas pabota

60 . 0.5
«M3mepenue KII/ naknonHOM
MIJIOCKOCTH

61 Pemenue 3amaa mo teme "Pabora, bubmuorexa [JOK
mortaHocTh, KITI" https://m.edsoo.ru/ff0a4c48

62 Mexanuyeckas SHEprusl. bubnmoreka [JOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

Kunernyeckas v noTeHuaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

64

65

66

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

YPOK-3KCIIEpPUMEHT I10 TeEMe
"DKCIEpUMEHTAIBHOE ONPEICIICHUE
W3MEHEHUS KUHETUYECKOU 1
MOTEHIIMATILHON SHEPTUU TIPU
CKaThIBAaHUHM TEJIA MO0 HAKJIIOHHOM
MJI0OCKOCTH"

KontponbHas paboTa mo teme
«PaboTa 1 MOIIHOCTb. DHEPTHUs»

PesepBHrlit ypok. Pabota ¢ Tekctamu
o Teme "MexaHndeckoe JIBIKeHHE"

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

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

67

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMe "JlaBieHue TBEPABIX TeN,
JKUIKOCTEN U Ta30B"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHrlit ypok. Pabora ¢ TekcTamu
o teMe "Padota. MOLIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TOJIOKEHUST MOJIEKYJIIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOT0 COCTOSIHHIMA 1
BEIIIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJIIPHO-KUHETUUECKOU TEOPUH
bu6nmoreka [JOK
5 Kpucrannmueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciliupeHue u cxaThue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHUII
9 Buytpennss sueprusi. Crioco6st 1 bubnnorexka [JOK
U3MEHEHUs BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buapl Teronepenaun 1 bu6mmoreka [IOK



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

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEIIIECTB U MaTEPHUAIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHEe TEIIOBOrO OanaHca. bubnnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabora

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEI1I000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoabI"
Pacyer konmuecTBa TEIOTHI,

15 He0o0XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU

16 JlaboparopHast pabota "Onpenenenue bubnuotexa [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIIMBa. Y IeibHas TEIioTa bubnmnoreka [JOK
cropanus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u OTBEpACBAHHE

18 KPUCTAJUTMYECKUX Tell. Y AelbHast bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIIEHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
yE€IbHOM TEIUIOTHI TUIaBJIeHUs JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienue. Y nenpHas temiora bubmuoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs M KOHJICHCAIUH.
3aBUCHMOCTh TEMIIEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCHUTEJIbHOM BJIaXKHOCTH Bo3ayXa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3amay Ha OIIpCACIICHUC
BJIAJKHOCTH BO3yXa

[TpuHIMIBI paOOTHI TETIIOBBIX

nsurareneif. [lapoBast TypOuHa.
JlBurarenb BHYTPEHHETO CTOPaHUs

25

KII/ TermmoBoro nBurarens.
TenoBble ABUTATENN U 3aILIATA
OKpY’Karolenl cpebl

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

26

27

28

29

3aKOH COXpaHEHMSI U MTPEBPALLICHUS
OHCPTIYH B TCIJIOBBIX IMPOIECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BelrecTna"

KonTponbHas pabota mo teme
"TermmnoBble siBIcHUA. 3MeHeHne
arperaTHbIX COCTOSIHMI BeriecTa"
Dnektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJl UHAYKIMEH U IPU
CONPUKOCHOBEHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3aumMozeicTBue 3apsyKeHHBIX TEIL.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYECcKoe MoJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocurenu snexTpuueckux 3apsiioB.
33 OnemeHTapHbI 3apsn. CtpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JIEKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKU TOK, YCIIOBUS €r0
36 cymectBoBanus. Mcrounnku bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOTHUKH 1
U JUDJIEKTPUKA"
39 DNEeKTpUYECKUM TOK B MeTaJlIax, bubnmnoreka [JOK
JKUJKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas LUenb U e€ COCTaBHbIE
4acTu
Cuna Toxka. JlabopaTtopHas pabora
bubmuorexa [JOK
41 "U3mepeHue u peryJIupoBaHUe CHUITBI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HANIPSKEHUE.
BoasT™metp. JIaboparopHas pabota

bubmuoreka [JOK

42 "M3MmepeHue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHIE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTH

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €T0 JJIMHBI, TUIOIIAIH https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH OMa 11 yd4acTka bubnmorexa [IOK

https://m.edsoo.ru/ff0aad4a

Lemnu
JlaGopatopHnas pabora
"HccnegoBanue 3aBUCUMOCTH CUJIBI

46 TOKa, UIYILETO Yepe3 PE3UCTOP, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

47 [TocnengoBarenbHOE U MapaieIbHOE
COETMHEHUS TIPOBOIHUKOB
JlabopaTtopHas pabora "IIpoBepka

48 MIpaBUJIA CIIOXKEHUS HANIPSHKEHUN ITPU 1 bubnnoreka [JOK
IIOCJIEI0BATEIILHOM COCIMHEHHUU JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopaTtopHas padora "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU 1 bubnnorexka [JOK

napajuieIbHOM COeAMHEHUU
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3a1a4 Ha npuMEHEHUE

50 3akoHa Oma 1 pa3InyHoOro bubnnorexa [IOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopHas padora "Onpenenenue
52 a60TpLI u II:/IOH_IPII)OCTI/I 3JIeKTpI/IquK0r0 Bubmaorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIS U MTOTpeOuTen
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmmorexa [TOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
[ToaroroBka Kk KOHTPOJILHOI paboTe
o TeMe "DIeKTpUUECKHUE 3apsabl.
54 3apsoKeHHbBIE TeJl;)a U UX ’ bubmmorexa [TOK
P o . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [10CTOSIHHBIH
ANEKTPUYECKUN TOK"
KonTponbhas pabota no teme
"DHEeKTPUUECKHE 3aPSIIbI.
55 3a H)KCI;IHBIG Tea I/IpI/IX bubmmorexa [TOK
P o . https://m.edsoo.ru/ff0abea8
B3aumoercTBusl. [10CTOSIHHBIN
AIEKTPUUYECKUN TOK"
56 ITocTossHHBIE MATHUTEI, HX
B3aUMOJIENCTBUE
VYpok-uccnenosanue "M3ydenue bubnmnoreka [JOK
57 N "
I10JIEN TTIOCTOSIHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
bu6nmoreka [JOK
58 3eMJIH U €ro 3HaYeHue JUIS )KA3HU Ha

3emie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
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59

OmnsIT OpcTena. MarHuTHoe nojie
JIEKTPUUYECKOro Toka MarHutHoe
10JI€ KaTyIIKU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpuMeHeHue >eKTPOMarHiuToB B
texHuke. JJaboparopuas pabora
"N3y4yeHue neicTBUSI MarHUTHOTO
T0JIs1 Ha MPOBOJHUK C TOKOM"

0.5

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

61

DNEeKTPOABUTATEIb IOCTOSIHHOTO
ToKa. Mcnons3oBanue
ANEKTPOABUTaTEIeH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGoparopHnas pabota
"KoHcTpynpoBaHue u usyueHue
paloThI eKkTpoaBUraTesns"”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

Omnbrtel @apases. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenna

63

Onektporereparop. Crocoos
MOJTYYCHUS DICKTPUICCKON SHEPTHH.
DNEeKTPOCTAHIIUN Ha
BO300HOBIIIEMBIX UCTOYHUKAX
SHEPTUU

64

65

[ToaroroBka K KOHTPOJILHOM paboTe
o TeMe "DIIEKTPUYECKUE U
MarHvuTHBIC SBICHUS"

KonrtponsHas pabora no teme

"DNeKTpuUeCcKue U MarHUTHBIE
sIBJICHUS"

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBHelIit ypok. Pabora ¢ Tekctamu

bubmuorexa [JOK



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

o teme "TeroBele sBiaeHus"

https://m.edsoo.ru/ff0accse

PesepBHbIil ypok. Pabora ¢ TekcTamu

R . bubmuorexa [JOK
o7 HO TEME HOCTUMHH,I: " 1 https://m.edsoo.ru/ff0acdc6
AIEKTPUUYECKUN TOK
68 PesepBHbIii ypok. Pabora ¢ Tekctamu 1
1o Teme "MarHuTHsble siBiIeHUs"
OBUIEE KOJIMYECTBO YACOB I10
- 68 14.5

[MTPOI'PAMME
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9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Konrporenpie  IMpakriieckue II/I[:;:CHHS[ :)l;l:)l;l;zf:;feﬂbﬂue
padoThI padoThI pecypeni

1 MexaHnuecKoe JBI)KEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe npsiMoIMHENRHOe

4 nBukeHue. CpeHsst U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUS Teja Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

8 CBobonnoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6nuorexa [IOK

okpyxHocTH. [lepuon u yacrora

https://m.edsoo.ru/ff0ael76



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

oOpamienus. JIuneiinas u yriosas

CKOpPOCTH
10 LleHTpOCTpEMUTENHHOE YCKOPCHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6muotexa [JOK
PaBHOpelicTBYIOIIAS cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
5 | Cuna ympyroema. Saxon Iyxa im0tz
16 Pemenue 3anay no teme «Cuna
YIIPYTOCTHY
17 Jlaboparopnas pabota «Ornpezaenenue bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bubnunorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "Onpenencaue bubnuotexa [JOK
KO3 PHUIIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Hrrorona. Cuna ynpyroctu. Cumna bromorexa LIOK
. https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuia TSKeCTH U 3aKOH BCEeMUPHOTO bubnmoreka [JOK

TATOTEHUS. Y CKOpEHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044
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HaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT T'PaBUTAIIMOHHOTIO LIEHTpa
(Conneunas cucrema). 'amaktuxu"
Pemrenue 3agad mo treme "Cuia
24 TSDKECTU U 3aKOH BCEMHUPHOTO bubnxorexa LTOK
| P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [lepBas kocMHUYecKasi CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIBHONW TOYKHU.
AOGCOTIOTHO TBEPIOE TEIIO. bubmmoreka [JOK
26 N
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKperIEHHON OChIO BpAIICHUS
27 MowmenT cuinsl. LeHTp TspKecTH
28 Pemenue 3agad nmo reme "MomeHT bubmmoteka IIOK
cunbl. L{enTp TsxkecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOM paboTe MO
29 TeMe "MexaHN4ecKOe IBIKEHNE bubmorexa HOK
. ’ https://m.edsoo.ru/ff0b0408
Bzanmoneiicrue ten"
KonTponbhas pabota no teme
30 "MexaHH4YeCKOe JIBIKEHUE buomorexa LIOK
. g | ’ https://m.edsoo.ru/ffOb06ec
BzaumopeiicTBue Ten
Nmnynec Tena. Umnynse cuiibl. 3aKoH
31 COXpaHEHHUs UMITyJbca. YIPYroe u buomorexa LIOK
p y o pyT https://m.edsoo.ru/ffOb07fa
HEYMPYroe B3auMOJICHCTBIE
Pemenue 3agad mo reme "3akoH but6mmoreka [IOK
32 "
COXpaHEHUsl UMITYJIbCa https://m.edsoo.ru/ff0b096¢c
33 Ypok-koupepenius "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
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https://m.edsoo.ru/ff0b07fa
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JBUKEHHE B IPUPOJAE U TEXHUKE"

34 Mexannueckasi paboTa U MOITHOCTh bubmmorexa LIOK
P B https://m.edsoo.ru/ffob0a84
PaboTa cHIIbI TSKECTH, CHIIBI bubmuorexa [JOK
35
YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBUKEHHUH Teja 1o
TOPU30HTAJILHOM TOBEPXHOCTH
37 CBsi3b DHEPrUH U PadOTHI.
[ToTenuuanpHas sHeprus
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 .
KUHETHYECKON SHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUH B
MEXaHHUKe
40 JlaGopatopnas pabora «M3yueHue bubmmnoreka HOK
3aKOHA COXPaHEHUS YHEPIrUm» https://m.edsoo.ru/ffOb12fe
41 KonebarensHoOE IBUKEHNUE U €TO bubmmoteka IIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOaHusl. bubmmoreka [JOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ Npy>KUHHBINA
MasTHUKH
VYpok-uccienoBanue «3aBUCUMOCTh
44 nepuo/ia KojiebaHuM OT KECTKOCTH bubmorexa [TOK
PHOA https://m.edsoo.ru/ff0b197a
MIPYXUHBI U Macchl rpy3a»
45 [IpeBpatienue sHepruu npu

MeXaHHYECKHX KOJIeOaHUIX



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

Jlaboparopuas pabota «Onpenenenue
YaCTOTHI M TIEpHO/Ia KoJeOaHu i
PY)KUHHOTO MasTHHUKa»

bubnunoreka LIOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJIeOaHui
rpy3a, HOABELUIEHHOTO K HUTH, OT
MacChl Tpy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ffOb197a

48

49

50

Mexaunueckue BoJHBL. CBOWCTBA
MeXaHU4eCKHuX BOJIH. [IponosibHbIE 1
MOIEPEYHBIE BOJTHBI

Ypok-koupepenmus "MexaHnnyeckue
BOJIHBI B TBEPJIOM TeEJIE.
Ceiicmuueckue BOJTHBI"

3ByK. PacnipocTpanenue u oTpaxkeHue
3ByKa

bubnuoreka [IOK
https://m.edsoo.ru/ffOb21fe

o1

VYpok-uccnenosanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC
Ypok-koHpepeHus "YIbTpa3ByK u
UHOPA3BYK B IPUPOJE U TEXHHUKE"

but6mmorexa [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOILHOM paboTe MO
TeMe "3aKOHBI COXPaHEHHSI.
Mexanunueckue kojaeOaHus U BOJHBI"

but6mmorexa [IOK
https://m.edsoo.ru/ffOb25f0

55

KonTponbhas pabota no teme
"3aKoHBI COXpaHEeHHs. MexaHndecKue
KoJieOaHUs 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

DNeKTPOMarHuTHOE IoJIe.

bubnunoreka LIOK

56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
o7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-koudepennus "llkana
58 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI CBA3H"
Vpok-uccnenosanue "MU3yuenue
P . 7 bubnuorexa [IOK
59 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
| https://m.edsoo.ru/ff0b2c6¢c
MTOMOIIIbI0 MOOHMIIBHOTO TeedoHa
Pemenue 3agau Ha onpeneneHue
60 9aCTOTHI U JUTMHBI 3JICKTPOMAarHUTHOU
BOJIHBI
OneKTpoMarHuTHas IpUpo/Ia CBETA.
61 Cxko TOIZTB cBeTa Bomliosme CBOIiCTBa bubmorexa LHOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounnku ceera. I[IpsaMonuneitHoe
62 acnpocTpaHeHHe cBeTa. 3aTMEHUS bubmorexa LIOK
Pactipoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpakeHMS CBETa. 3epKaa.
63 PemeHHep3a,uaq Ha I I/IMeHelime bubmmorexa TIOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETa
64 [Ipenomiienue cBeta. 3aKoH bu6muoreka [IOK
MPEJIOMJIEHUSI CBETA https://m.edsoo.ru/ff0b3aea
ITonHoe BHyTpEeHHEE OTPAKEHHE CBETA.
65 chonwmszzle HOHHorpo BHYTPEHHETO bubmrorexa LIOK
yIp https://m.edsoo.ru/ff0b3c5c
OTpPa)KEHHUS B ONMTHYECKUX CBETOBOIAX
66 Jlaboparopnas pabota "HccrnenoBanmue



https://m.edsoo.ru/ff0b2abe
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3aBUCUMOCTH YTJIa MPETOMIICHUS
CBETOBOTO JIy4a OT yTIJIa [aJIcHUs Ha
rpaHule "BO3ayX-CTEKJIO

nn

Ypok-koHpepennus "Micnons3oBaHue

67 IIOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, OIITUKOBOJOKOHHAS CBS3b"

68 Jlua3zel. OnTudeckas CHiia JIMH3BI bubmorexa [JOK

https://m.edsoo.ru/ff0b3f2c

69 [TocTpoenne n300pakeHHiA B TMH3AX bubmorexa OK

https://m.edsoo.ru/ff0b444a
JlaGopatopHnast padota "Onpenenenue
PaTOpHai p P N bubnunoreka LIOK
70 (hOKYCHOTO PACCTOSIHUS M ONTHYECKOMN
. " https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOLEei INH3bI

7 Ypok-koupepeniusa "OnTuyeckue bubnnorexa [JOK
JIUH30BBIE TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e

72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmorexa HOK

https://m.edsoo.ru/ff0b4684

73 VYpoxk-koHpepenuus "Jledexrsr
3penus. Kak coxpanuts 3penue"

Pa3noxxeHue 6enoro ceera B CIEKT.

74 Omneitel HetoTona. Cnoxxenue bubnuotexa [JOK
CIEKTpaIbHBIX UBETOB. [Jucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
JlabopaTtopHas padoTta "OMBITHI 11O
pas3ioXeHuto 6e10ro cBeTa B CIEeKTp U

but6mmorekxa [IOK
75 BOCTIPUSATHIO 1IBETA IPEIMETOB MPH HX

HaOJIOICHNH Yepe3 [BETOBbIC
¢buabTphl"

https://m.edsoo.ru/ff0cOe2a
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https://m.edsoo.ru/ff0b4684
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VYpok-nipaktukym "BonHoBbie

76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepenus u qudpakums’"
77 Omnsitel Pe3epdopaa u ruranerapHas bubnmnoreka HOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
Hcnyckanue u OrIoneHue cBera
79 atomoM. KBanTel. JInHeluaTeie bubmmorexa [IOK
' ’ https://m.edsoo.ru/ff0c144c
CHEKTPBI
VYpok-npaktukyMm "Habnrogenue bubnnorexa [JOK
80 "
CIEKTPOB UCIIYCKaHUs https://m.edsoo.ru/ff0c1550
81 PamnoakTBHOCTE U €€ BHIBI bubmmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siipa. Hykinonnas bubnnorexa [JOK
82
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE NIpEBpALICHUS. bubmmnoreka HOK
N3oTomnsl https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bubmmoteka IIOK
"PannoakTuBHBIE peBpalieHus" https://m.edsoo.ru/ffOclb4a
85 [lepuoa nmonypacnana
Ypoxk-koH(pepenius "PainoakTuBHbIE
86 1/13131 CHI/IS(Ib Bpn ; oze Mﬂe 17000303 (S Bubmmorexa [IOK
i | PHPOE, MEAIITE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SAnepHeie peakuu. 3aKOHBI
87 ccilx paHeHESI 3aH$1 OBOT'O M MAacCOBOT'O bubmorexa [TOK
P AR https://m.edsoo.ru/ff0c1c58
qucel
88 OHeprus CBA3U aTOMHBIX saep. CBs3b bubnmoreka [JOK

MAacCCBI 1 DHEPIruu

https://m.edsoo.ru/ffOcld7a
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89

Pemenue 3apau no reme "Snepueie
peakuun"

90

91

92

93

Peakuuu cunTe3a U 1eneHus s1ep.
Ncrounuku sHeprun ConHua v 3BE311
Ypok-koudepennus "SAnepHas
sHepreTuka. JleicTBus
PaZMOaKTUBHBIX U3ITy4YEHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNEeKTPOMarHUTHbIE BOJHBI.
KBantoBsie siBneHus"

KontponbHas paboTa mo teme
"DIeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHuTHbIE BOJHBI.
KBanToBbic sBneHUS"

bubnmoreka [IOK
https://m.edsoo.ru/ff0c1e88

bubnunoreka LIOK
https://m.edsoo.ru/ff0c223e

94

[ToBTOpenue, o600IIEHNE.
JlaGopaTopHble pabOThI 110 Kypcy
"B3aumonericteue ten"

bubmmoteka IIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6o0menue. Pemenue
pacquHHx 1 KAQ4YCCTBCHHBIX 3a1a4 I10
teme "TemnoBsie mporecch”

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c2572

96

97

IToBTrOopenue, o6o0menue. Pemenne
pacUYeTHBIX M KaYeCTBEHHBIX 3a/1a4 I10
teme "KIIJ[ TerioBsix nqurarenei"

IToBTrOopenue, o6o0menue. Pemenue
pacyeTHBIX ¥ KaYECTBCHHBIX 33]1a4 I10
teMe "KIIJI[ anekTpoycTaHOBOK"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2a22

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
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[ToBTOpenue, o6o0mIeHNE.

bubnunoreka LIOK
%8 ‘J‘Ia6opaTop HbIC pa60"TH 1o Xypey 1 1 https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBICHUS
[ToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHEI 1 buGnuorexa [IOK
. https://m.edsoo.ru/ffOc2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, 0600meHue. Pabora ¢
100 Tekcramu 1o teMe "Koiebanus u 1 bubnnorexa [JOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TeKkcTaMH 110 TeMme "CBeTOBEBIE 1 bubnnorexa [JOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o600meHne. Pabora ¢
102 TekcTaMH 110 TeMme "KBaHnToBas u 1
sanepHas Gpusnka"
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 7 knacc/ [epeimkun .M., BanoB A.U., AKiinoHepHOE 00I11ECTBO
«M3marensctBo «IIpocBemenue»

» dusuka, 8 knacc/ [eppimkua .M., IBanoB A.U., AknimonepHOE 00IIeCTBO
«M3marensctBo «IIpocBemenue»

» dusznka: 9-i kacc: 0a30BbIN YPOBEHb: yueOHHUK, 9 knacc/ [lepoimkun U. M.,
['ytauk E. M., VIBanoB A. U., [TerpoBa M. A., AkiinonepHoe oOIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1. Coopnuk 3a1au o pusuke: 7-9 knacc: k yueOHukam A. B. TI€prpimikuna u ap.
«Duzuka. 7

Kiacey, «dusnka. 8 kinace», «duszuka. 9 kimacey/ A. B. Ilépeimkun; I.A.
Jlonmosa. — 9-¢

u3aaHue, nepepadboTaHHoe U onoHeHHOE. — M.: 3narenbcTBo «DK3aMEeH»,
2013.-269. (cepus

«Y4eOHO-METOIMYECKUI KOMILJIEKT)

2. IunakTruueckue MaTepuaibl. 7 kiacc; K yueonuky A.B. II€pprmkuna
«Dusmka. 7 kmacey/ A.

E. Mapon, E. A. Mapon.- M. [Ipoda, 2013.



3. Meroanueckoe nocobue. 7 kiacc; k yueoOnuky A.B. [1€primkuna «dusuka. 7
kiace»/ A. H.

B. ®unonosuu.- M. Ipoda, 2013.

4. Tectsl. 7 knacc; k yueOHuky A.B. [1€prpimkuna «duznka. 7 kinace»/ A.B.
YeboTtapena.- M.

Oxk3amen, 2013.

5. Tectsl. 8 kinacc; k yueOHuky A.B. II€ppimkuna «dusuka. 8 kmacey/ A.B.
YeboTapena.- M.

Ok3ameH, 2015.

6. Tectsl. 9 kiacc; k yueOHuky A.B. [1épprmkuna «dusuka. 9 xkinacen/O.1.
['pomuena.- M.

Ok3amen, 2013.

7. COOpHHK Ka4eCTBEHHBIX 3aJ1a4 1o ¢usuke: 7-9 kinacc: A. E. Mapow, E.A.
Mapon. — M.:

N3narensctBO «lIpocBemenue - 239.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

UHTEPHET
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