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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3uKke Ha YpPOBHE OCHOBHOTO o0OmIero o0Opa3oBaHUS
COCTaBJICHa HAa OCHOBE MOJOKEHHW M TpeOOBaHUU K pe3ysibTaTaM OCBOEHHS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30BaTeIbHON HPOrpaMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboueit mporpaMmbl BOCIIUTAHUS U
Konnenmuu npenoaaBanus yueOHoro npeaMera « Ouzmkay.

CopnepxaHue mporpamMmbl MO (U3MKe HampaBieHO Ha (OpPMHpPOBAHUE
€CTEeCTBEHHO-HaYyYHOW TI'PaMOTHOCTH OOYYaroIIMXCsd M OPraHu3aluio HU3yuYeHUs
bu3uMKM Ha JEATEIBPHOCTHOM OCHOBE. B mporpamme mo ¢u3uKe yUUTHIBAIOTCS
BO3MOXXHOCTU y4eOHOro mnpeamera B peanuzanuu TpedoBanuiik ®I'OC OO0
IUIAHUPYEMBIM JTUYHOCTHBIM U METANPEJAMETHBIM pe3ybTaTaM oOy4YeHUs, a TaKKe
MEXIIPEMETHbIE CBSA3M E€CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa30BaHUsI.

[Iporpamma no ¢gu3uke ycTaHaBIMBAET paclpesesieHne yueOHOro Marepuana
no rogam o0y4yeHus (MO Kiaccam), MpeajiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTD
U3Y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS IMPEAMETHOTO COJCP)KaHUS U
yuéTe BO3PaCTHBIX OCOOEHHOCTEH 00yUYaroIIMXCsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LETBI0 OKa3aHUS METOJUYECKOMN
MIOMOIIY YYUTENIO B CO3JJaHUU paboyeil MporpaMMbl IO Y4eOHOMY MPEIMETY.

®du3zrKa SBISETCS CUCTEMOOOPA3YIOUIUM JJI €CTECTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJbKY (DU3MYECKHUE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUN, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomuerd u QGU3HIECKOU
reorpadguei, BHOCUT BKJaJ B €CTECTBEHHO-HAyYHYIO KapTHHY MM,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYSHHsI TOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 TIIaBHBIX 3a1a4 (DU3WYECKOro OOpa3oBaHMsI B CTPYKTYpE OOIIEro
o0pa3oBaHus COCTOUT B (DOPMHUPOBAHUH €CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenue ¢usuku Ha 0a30BOM ypOBHE TIPEIIOJIAraeT OBIAJCHUE
CIEAYIOIINMU KOMIIETEHTHOCTSAMH, XapaKTepU3yIOUMMU €CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTb:

e HAy4HO OOBSCHATDH SBICHUS,
e OIICHHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;
e HHTEPIPETUPOBATH JAHHBIE M HCIOJIb30BaTh HAYYHBIE JIOKA3aTEIbCTBA IS

MOJIYYEHUS BHIBOJIOB.

Henun wusydeHus QGU3NMKH HA YpPOBHE OCHOBHOTO 00IIero o0Opa3oBaHUS
onpenenensl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®Pusuka» B
oOpa3zoBaTelbHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUUX
OCHOBHBIE  0011€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPXKAEHHON pelieHueM
Komnernn MunucrepctBa npocsenieHust Poccuiickoit denepanuu (MpoTOKOJI OT 3
nekadbps 2019 r. Ne TIK-48H).



Ieau nzyyenus GU3NKHU:

e TMPUOOPETCHHWE WHTEpPECAa M CTPEMJICHUS OOyYaIMUXCA K HAyIHOMY
U3YYCHHUIO TIPUPOMABI, Pa3BUTHE WX HWHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

e pa3BHUTHE TPEACTABICHUA O HAYYHOM METOJE IMO3HAHUA W (HOPMHUPOBAHHUE
UCCIICIOBATEIHCKOTO OTHOMICHHUS K OKPY KAIOIITUM SIBJICHUSM;

e (opMHUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KAK pe3yjbTaTa M3YYCHUS OCHOB
CTpOCHUS MaTepUH M PyHIaAMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opMHUpOBaHME TMPEACTABICHUN O pONMM (U3UKKA JUISI Pa3BUTUS JIPYTHX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

e pa3BHUTHE MIPEICTaBIICHUN 0 BO3MOXHBIX  cdepax Oymyiei
npo(eCCHOHATBHON IeATEIBPHOCTH, CBS3aHHOW C (PU3HMKOW, TOJITOTOBKAa K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIPABJICHUHU.

JlocTkeHne 3TUX TIeJIeH MporpaMMBbl 10 (U3MKE Ha YPOBHE OCHOBHOTO OOIIETr0
o0Opa3oBaHHUs 00CCIICUMBACTCS PEIICHUEM CIICAYIONINX 3ada4.

e TNPUOOPETCHHE 3HAHWK O JUCKPETHOM CTPOCHHMH BEIIECTBA, O MCXaHUYCCKHUX,
TEIUIOBBIX, SJICKTPUYCCKNX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TNPUOOPETCHHEC YMCHUW ONKCHIBATH M OOBICHATH (DU3MUYCCKHE SIBIICHHUS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

e OCBOGHHE METOJOB pEHICHHUS MPOCTEHIMX pacyéTHBIX  3agad ¢
UCTIONB30BaHUEM  (U3HYECKUX MOJENeH, TBOPYECKUX ©  IMPAKTHKO-
OpPUCHTHPOBAHHBIX 33/1a4;

e DPa3BUTHEC YMCHHI HAOJIOMATh MPUPOAHBIC SBJICHHUS W BBINOJHATH OIIBITHI,
nabopaTtopHbie  pabOTBl M JKCICPUMEHTAIBHBICE  HUCCICOBAHHUA  C
UCTIOJIh30BAaHUEM H3MEPUTEIBHBIX TPHOOPOB;

e OCBOcHHE TIPUEMOB paboThl ¢ uHpOpMaNUeH (HUINIECKOrO COACPKAHMS,
BKJIFOYasT MHQOPMAIMIO O COBPEMEHHBIX JOCTIDKEHUSAX (PU3UKU, aHAIN3 H
KPUTHUYECKOE OlICHUBaHNE HH(POPMAIINH;

e 3HAKOMCTBO cO chepamu mpodhecCHOHATBHON JESTEIBHOCTH, CBI3aHHBIMU C
(bU3HUKON, U COBPEMEHHBIMH TEXHOJOTHSIMU, OCHOBAaHHBIMHU Ha JIOCTHXKCHHSIX
buznuecKkoi HaAyKH.

Ha wusyuenue ¢usuku (0a30BBIi YpOBEHB) HAa YPOBHE OCHOBHOTO OOIIIETO
obOpazoBanus orBoauTcs 238 dacoB: B 7 kiacce — 68 "acoB (2 Jaca B HEJIEIO), B 8
KJacce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 vaca (3 yaca B HEJENIO).

[Ipennaraemsiii B mporpamMme mo (hU3MKe MEpeueHb JIa0OpaTOPHBIX padoT U
OMBITOB HOCUT PEKOMEHIATEIIbHBIM XapaKTep, YUUTENb JeIaeT BHIOOP MPOBEACHUS
1a00paTOpHBIX PadOT M OMBITOB € YYETOM HMHAMBUIYATBHBIX OCOOEHHOCTEH
00y4Jaromuxcs, COUCKa 3KCIEPUMEHTANbHBIX 3aJaHUi, MpeJjIaraéMblX B paMKax
OCHOBHOT'O TOCYJJAPCTBEHHOT'0 3K3aMeHa 1o (Pu3uke.



COAEPKXAHUE OBYUYEHUA
7 KITIACC

Pasznen 1. ®u3uka u e€ poJib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usuka — Hayka o npupone. SIBieHus npuponbl. PuU3NUYECKUE SABICHUSA:
MEXaHUYECKUE, TEIUIOBBIE, JIIEKTPUUYECKUE, MATHUTHBIE, CBETOBbBIE, 3BYKOBBIE.

Oduznyeckue BeaMUMHbL. M3mepenue ¢usndyeckux BenuyuH. Dusznueckue
npubopsl. [lorpemnocts n3mepennit. MexayHapoaHasi cucTemMa €IuHHIIL.

Kak ¢usuka u Jpyrue ecTecTBeHHblE HAyKHM HW3Yy4yaloT MpPUPOIY.
EcTecTBeHHO-HAY4YHBI METOJ| MO3HAHUA: HAOJIOIEHHE, MOCTAaHOBKAa HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HabOmonaemMoro sBieHus. Onucanue GU3NUEeCKUX SBJICHUN C TOMOIIBIO MOJIETEH.

Jemoncmpayuu.

1. MexaHnuecKue, TeIJIOBbIE, JJIEKTPHUECKIE, MATHUTHBIC, CBETOBBIC SIBIICHUSI.
2. Ousnueckue MPUOOPHI W TPOIEAYpa TPSIMBIX HU3MEPEHH aHAJIIOTOBBIM M
U(GPOBBIM TPUOOPOM.

Jlabopamopnuie padbomwt u onvimot.

Omnpenenenue 1EHbI IeICHUS IIKaJIbl U3MEPUTEITHLHOTO MpUOopa.

HN3mepenne paccTOSTHUM.

N3mepenue 06bE€Ma KUIKOCTH U TBEPAOTO Tea.

Ornpenenenue pa3MepoB MaJIbIX TEIl.

N3mepenue Ttemmepatypsl NpU MOMOIIM SKHAKOCTHOTO TEPMOMETpa H
JaTYMKa TEMIEPATypPHI.

A NS

6. IlpoBenenue wucciaeaOBaHUS TO MPOBEPKE THUMOTE3bl: JAIBHOCTH IMONETA
HIapyKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJibllle, YeM OOJIbIIE BBHICOTA
IycKa.

Pa3znea 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHUHU BellecTBA.

CtpoeHue BemiecTBa: aToOMbl M MOJIEKYJbl, WX pa3Mepbl. OIBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxkenue dactuil BemiecTBa. CBA3b CKOPOCTH JABMIKCHHUS YacTHIl C
TemnepaTypoil. bpoyHoBckoe nBmxenue, auddysus. BzaunmopelicTBue yacTHIl
BEIIECTBA: MPUTSIKECHUE U OTTAJKUBAHUE.

ArperaTtHble COCTOSIHUS BEIIECTBA: CTPOCHUE Ta30B, >KUJIKOCTEH M TBEPIBIX
(kpucTayuiMdyeckux) Teia. B3anMoCBsI3b MEXAy CBOWCTBAMHM BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSHHUSX W MX aTOMHO-MOJICKYJISIPHBIM cTpoeHHeM. OCcOoOeHHOCTH
arperaTHbIX COCTOSSHUI BOJIBI.



emoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO ABUKEHUS.

Ha6monenne nuddysun.

3. Habmronenue siBneHUi, OOBACHAIOMNXCS MPUTSHDKEHUEM WM OTTAJIKUBAHUEM
YJaCTHI BEIIECTBA.

N

Jlabopamopnuie padomut u onvimot.

1. Ouenka guaMeTpa aToMa METOJIOM PSIO0B (C UCTOJIb30BaHUEM (oTorpaduii).
OnbITH IO HAOJTIOJICHUIO TEIIJIOBOTO PACITUPEHUS Ta30B.
3. OnbITHI IO OOHAPYKEHUIO IEHCTBUS CHJI MOJICKYJIIPHOTO MPUTSIKECHUS.

N

Paznen 3. JIBu:keHHe U B3aMMO/IEICTBHE TeJl.

Mexannyeckoe ABWKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JIBUYKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABMKEHUU. Pacuér mytu u
BPEMEHU JIBUKEHUS.

SBnenue wWHepUuU. 3aKOH HHEpUUU. B3auMojeicTBUE Ten Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBM)KEHUsSI Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTH BemiecTBa. CBSI3b IJIOTHOCTU C KOJMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.

Cuiia kak xapakTepucTHKa B3auMozehcTBus Ted. Cuiia ynpyrocTd M 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOILBIO IUHAMOMETpA. SIBIEHHE TATOTEHUS U Cuja
TsokecTd. Cujia TSKECTH Ha Apyrux riaHerax. Bec tena. HeBecomocTs. Crnoxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHune CKONbKEHUS U TPEHUE NOKOs. TpeHue B IMPUPOJIE U TEXHUKE.

Jemoncmpayuu.

HaGmronenre MexaHM4ecKoro IBUKEHHUS TeTa.

H3mepenne CKOpoCTH MPSIMOJIMHEMHOTO JBUKCHUS.
HaGmronenue siBieHUsT HHEPIIHH.

HaGmronenne u3meHeHns CKOPOCTH MPU B3aUMOJICHCTBUU TE.
CpaBHeHuE Macc Mo B3aUMOJICUCTBUIO TEIL.

CrnoxeHue cuil, HallpaBIE€HHBIX 10 OJJHOM MPSMOM.

ok wnE

Jlabopamopnuie padbomot u onvimot.

1. Omnpenenenue CKOPOCTH PaBHOMEPHOI'O IBHMKEHHS (IIapUKa B KUIKOCTH,
MOJEJH JIEKTPUUECKOTr0 aBTOMOOMJIS U TaK JaJiee).

2. Onpenenenue CpemHEd CKOPOCTH CKOJBXKEHHS Opycka WM Iapuka IIo
HAKJIOHHOM IIJIOCKOCTH.

3. OmpeneneHne MIOTHOCTH TBEPIOTO Tea.

4. OnbIThl, JIEMOHCTPUPYIOUIME 3aBUCHUMOCTh pacTskeHus (aedopmaiun)
MPY>KUHBI OT MPUIIOKEHHOU CHIIBI.



5.

OnBbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBKEHUS OT Beca
TEeJa U XapaKTepa COMPHUKACAIOLIUXCS TOBEPXHOCTEM.

Paspnen 4. /laBiieHue TBEPABIX TeJl, dKHUAKOCTEl U ra3oB.
Hasnenune. CriocoObl yMEHBUIEHUS U YBeJIMUEHUs JaBieHus. JlaBieHue rasa.

3aBUCUMOCTh JaBJiEHUS] Taza OT 00bEma, Temmeparyphl. llepemaua naBieHuUs
TBEPABIMU TEJIAMH, JKUAKOCTAMU W razamu. 3akoH Ilackang. [IHeBmaTmueckue
MalllUHbl. 3aBUCUMOCTb JABJIEHUS >XUJIKOCTU OT TiyOuHbl. ['mapoctaTudyeckuit
napagokc. Coolmiaromuecs: cocyibl. [ napaBmnyeckue MeXaHu3Mbl.

Atmocdepa 3eminn u arMmocdepHoe AaBieHue. [IpuymHBI CylecTBOBaHHUS

BO3AyIHON o6Oonoukn 3emnu. OnbiT Toppuuennu. W3mepenue atmocdepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOT0 JIaBJIE€HUsI OT BBICOTHI HAJl YPOBHEM MODS.
[TpuGops! 115t U13MepeHust aTMOCHEPHOTro TaBICHUS.

I[eﬁCTBHe KUAKOCTH M ra3a Ha HOI‘pY)KéHHOG B HUX TCJIO. BBITaJ]KI/IBaIOH_[aSI

(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxoniaBanue.

ok wnE

o ~

Jemoncmpayuu.

3aBUCUMOCTD JIaBJICHUS T'a3a OT TEMIIEPATYpHI.

[Tepenava naBneHus KUJIKOCTHIO U Fa30M.

Coobmiaromuecst COCYIbI.

['mppasnuueckuit mpecc.

[IposiBneHue neicTBUs aTMOC(PEPHOTO TaBICHUS.

3aBUCHUMOCTH BBITAJIKUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Teja |
IUIOTHOCTH JKHUJIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUIIBI BECY BBITECHEHHOW KUJKOCTH.

VYcioBue IUIaBaHus TEN: IUIABAHUE WM MOTPYKEHHE TEI B 3aBUCUMOCTH OT
COOTHOIICHHUS IUIOTHOCTEH TeIa U JKUJIKOCTH.

Jlabopamopnuie pabomot u onvimot.

HccnenoBanne 3aBUCMMOCTH Beca Tella B BOAE OT 00bEMa MOTPYXKEHHOU B
YKUJIKOCTb YaCTH Tela.

OrnpeneneHue BhITAIKUBAIOLIEH CUJIbI, TEUCTBYIOMIEH Ha TENO, IOTPYKEHHOE
B JKUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKHBAIOIIECH CHUJIbI, JEUCTBYIOIIECH HA TEJIO B
KHUJIKOCTH, OT MACCHI TeJa.

OnbITel, JEMOHCTPUPYIONIME  3aBUCUMOCTh  BBITAJIKHMBAIOIIEH  CHJIBI,
JICHUCTBYIOIICH Ha TEJO B JKUIKOCTH, OT 00BEMA MOTPYKEHHON B KUIAKOCTH
YACTH TEJIA U OT TUIOTHOCTH KUJKOCTH.

KonctpyupoBanne apeoMeTrpa Wi KOHCTPYUPOBAHUE JIOAKH U OIPEICICHUE
€€ TPy30MOABEMHOCTH.



5. Pabora 1 MOIIHOCTB. JHEPIrU4.

Mexanundeckas padota. MOIIHOCTb.

[IpocTbie MeXaHU3MBI: pblyar, OJOK, HaKJIOHHAas IUIOCKOCTh. IlpaBuiio
paBHOBecusi pbluara. lIpumeHeHue npaBuia paBHOBECHsS pblyara K OJIOKY.
«3onoroe mpaBwino» MexaHuku. KIIJ mnpocteix wmexanusmoB. Ilpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass oHeprusa. KuHernueckas MW INOTEHUUAJIbHAs DHEPTHS.
IIpeBpaienne 0THOTO BHUJIa MEXAaHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. Tlpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomovt u onvimot.

1. Onpenenenue paboThl CHIIBI TPEHUS NPU PABHOMEPHOM JBUXKEHUHU Tella MO
TOPU30HTAIBHOM ITOBEPXHOCTH.

2. WccnenoBanue yclioBUN paBHOBECHS pblyara.

N3mepenne KII/] HakI0OHHOM INIOCKOCTH.

w

4. V3yueHue 3aKOHA COXPAaHECHUS MEXaHUYECKON DHEPTUU.
8 KUIACC

Pa3nen 6. TenjioBble siBJIeHUS.

OCHOBHBIE TOJIOKEHHUSI MOJICKYJISIPHO--KMHETUYECKOM TEOPUH CTPOCHUS
BelllecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. ONBITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUST MOJICKYJISIPHO-KMHETUYECKOU TEOPUH.

Mopgenn TBEPAOro, JKUAKOTO M Ta3000pa3HOr0 COCTOSHHN BEIIECTRBA.
Kpucramnmueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, KUIKOCTEH H
TBEPBIX TEI HAa OCHOBE IIOJOKEHUU MOJICKYISIPHO--KUHETUYECKON TEOpUH.
CmaunBaHue U KaMWUISIPHBIE sIBJICHUA. TemIoBoe pacuiupeHue U CKaTue.

Temnepatypa. CBs3b TEMIIEpAaTypbl CO CKOPOCTBIO TEIUIOBOTO JBM)KEHUS
gactull. BrHyTpeHHsss sHeprus. CrnocoObl HW3MEHEHHUS BHYTPCHHEH DHEPTHM:
Teronepeaada u COBEPIIIECHUE paboTHI. Buagsr TETJIoNepe1auu
TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JTYYECHHE.

KomnaecTBO TemnoThl. Y AelbHAs TEIUIOEMKOCTH BeIIecTBa. TeriooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerioBoro Oamanca. IlmaBnenue wu
OTBEPJICBAHUE KPHUCTAUNIMYECKUX BEIIECTB. Y AEJIbHAas TEIUIOTAa IUIABJICHUS.
[TapooOpazoBanne u koHmeHcamus. VMcmapenue. Kumenme. YiaempHas TtemnoTa
nmapooOpa3zoBaHus. 3aBUCHMOCTh TEeMIIEpaTypbl KWUIEHUS OT aTMoc(epHOro
JIaBJICHUS.

BnaxHocTs Bo3myxa.

DHeprus TOIJIMBA. Y A€IbHAS TEIJIOTa CTOPAHUA.



[Tpuniuner pabotsl TemnoBbix aBurateneit KIIJ[ temnmoBoro nBurarens.

TenoBbie ABUTATENH U 3aLIUTA OKPYKAIOIIEH CPEJIbI.

o krownE

© oo No

10.
11.
12.
13.

no

10.
11.
12.
13.

3aKoH COXpaHCHUSA U IMTPCBPAIICHUS SHCPIUU B TCIIJIOBBIX ITPOLICCCAX.

Jemoncmpayuu.

HaGmronenre 6poyHOBCKOTO ABUKEHUS.

Ha6monenue nuddysun.

HaGmonenue siBjieHU cMaurBaHUS U KalTWIISIPHBIX SBICHUH.
HaGnronenue TemioBoro paciupeHus Tei.

N3meneHune namieHus rasa Npud U3MEHEHMM OOBEMA M HArpPEBAaHUU WIIH
OXJIQXKJICHUHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabr Teronepenaum.

OxmnakieHue Npu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHn paboThl BHEITHUMH CHUJIAMHU.
CpaBHeHUE TEMIOEMKOCTEN pa3IMYHbIX BEIIECTB.
HaOmnronenue kuneuus.

HaGmroeHre mocTossHCTBA TEMITEpaTyphl MPU TUIABJICHHH.
Moienu TEIUIOBBIX ABUTaTEIEH.

Jlabopamopnuie padbomot u onvimot.

OMBITHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnpITEI MO HAOIIOMCHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, JKHUJIKOCTEH W
TBEPJBIX TEIL.

OmnpeneneHue qaBieHUs BO3yXa B OaJUTOHE IITTPHUIIA.

OMBITBI, TEMOHCTPUPYIOITNE 3aBUCUMOCTD JIaBJICHHS BO3yXa OT €ro o0béma
Y HArpEBAHUS WJIN OXJIAXKICHUS.

[IpoBepka TUNOTE3bl JTUHEHHOW 3aBUCHMOCTH JJTMHBI CTOJIOMKA >KHJIKOCTH B
TEPMOMETPUICCKON TPYyOKE OT TeMIIepaTypHhI.

HaGmonenne w3MeHeHUs BHYTPEHHEH OSHEPrud Tella B PE3yJIbTare
TEIIOTIEpeIaun U pabOThl BHEIITHUX CHIL.

HccnenoBanne sBICHUS TEIUIOOOMEHA IIPU CMEIIMBAHMM XOJIOJHON M
ropstaei BOJBI.

OrnpeneneHue KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJIOM MPU TETIII000OMEHE C
HarpeThiM METAJTINYECKUM LIUITUHIPOM.

Onpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucrnapeHus.

OnpeneneHne OTHOCUTEIILHOW BIaXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TEIJIOTHI IIABJICHUS JIbJA.



Pazgen 7. Jinekrpuyeckre ¥ MATHUTHbBIE SIBJICHUS.

Onektpuzauns Tenl. JIBa pojxa SIEKTpUYECKUX 3apsioB. B3aumopencraue
3apsbKeHHBIX  Tell. 3akoH Kynmona (3aBUCHMOCTH CHJIBI  B3aUMOJCHCTBHS
3apSKEHHBIX TeJ OT BEJIMYHMHBI 3apsAI0B U PACCTOSHUSA MEXKIY TEJIaMu).

Onekrpuueckoe mnoie. HampskEHHOCTh snekTpuuyeckoro mnois. IIpuHnun
CYNEPIO3ULIMHU IEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snmekTpuyeckux 3apsgoB. DJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsii.
Crpoenune aroma. IIpoBOOHMKM M  AMDIIEKTPUKHA. 3aKOH  COXPaHEHUs
ANEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCJIOBUS CYLIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
HNcTtoynuku mOCTOSSHHOTO TOKA. JIEMCTBUS DJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B KUIAKOCTIX U razax.

Onektpuueckass uenb. Cuna  Toka.  DNEKTPUYECKOE  HAIpPSKECHHE.
ConpoTuBieHre MPOBOJHUKA. YIEIbHOE CONPOTHUBIEHUE BellecTBa. 3akoH Oma
s ydactka uenu. llocnenoBaTenbHOE W MApaUIeNIbHOE — COECIMHEHHUE
IPOBOJIHUKOB.

PaGora u MOIIHOCTD 3JNEKTpUYECKOro Toka. 3akoH Jlxoyns—JleHna.
DneKTpUuvecKue enu U MOTPEeOUTENH IIeKTprUIeckoit sHepruu B 6biTy. KopoTkoe
3aMbIKaHUE.

[ToctossHHBIE ~ MarHuThl.  B3auMonelWcTBHE  NOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe nosie. MarHuTHOE nosie 3eMJIM U €ro 3HAUYEHUE [JIs KU3HU Ha 3eMIle.
OneiTr  Opcrega. MarHuTHoe 1ose  3JEKTPUYECKOTro Toka. IIpumeHeHwue
3JIEKTPOMAarHUTOB B TEXHUKE. /[eMICTBUE MAaTrHUTHOI'O IOJISI HA IIPOBOJHUK C TOKOM.
DONEeKTpOJABUraTelb MOCTOSHHOTO TOKa. Vcmonb30BaHUE JIIEKTPOABUTATENEH B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SABneHue 3aeKTpoMarHuTHoOW MHAyKIUU. [IpaBuno Jlenna.
DNeKTporeHepaTop. CrniocoOb1 IIOJTyYEHUSI AIEKTPUYECKOU DHEPIUH.
DNEKTPOCTAHIIMK HA BO30OHOBIISIEMbBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DJIeKTpHU3alus Te.

JIBa poJia 3JIEKTPUYECKUX 3apsI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DneKTpocTaTuyecKasl MHYKIIHSI.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsiI0B.
[IpOBOTHUKH U AUDIEKTPHUKH.

MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrKHM NOCTOSTHHOTO TOKA.

JIelicTBUA 3JIEKTPUYECKOTO TOKA.

DIIEKTPUYECKUN TOK B JKHIKOCTH.

. I'a30BbIi1 pa3psn.

©WooNO O~ wWNE

el
= o



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

25.

©o 0k w

10.
11.
12.

13.
14.
15.

16.

N3Mmepenue CUIlbl TOKa aMIIEPMETPOM.

N3MepeHnne 31eKTpU4eCKOro HapsiKEHUs1 BOJIbTMETPOM.

PeocraTr 1 MarasuH conpoTUBICHUM.

B3aumopenicTBre OCTOSIHHBIX MAarHUTOB.

MoaennpoBaHue HEBO3MOKHOCTH Pa3AEICHU ITOJI0COB MarHuTa.
MoaennpoBaHue MarHUTHBIX I10JIEH ITOCTOSIHHBIX MarHUTOB.
OmneIiT Dpcrena.

MarsuTtHoOe 1ose Toka. DJIEKTPOMArHmT.

JlelicTBME€ MAarHUTHOIO I10JI HA IIPOBOJHUK C TOKOM.
DNEeKTpOJABUraTeb MOCTOSSHHOIO TOKA.

HccnenoBanue sABIEHUS 2JIEKTPOMAarHUTHON UHIYKIUU.

Omnbrtel @apajes.

3aBUCHMOCTh HAIlpaBJIEHHUsS HWHAYKIMOHHOIO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHMUS.

DIeKTporeHepaTop MOCTOSHHOIO TOKa.

Jlabopamopnuie padbomwt u onvimat.

OnpITHl  TIO Ha6JIIO}I€HI/IIO QJICKTpU3allMn  TCJI I/IH)IYKIII/IGﬁ u IIpu

COIMPUKOCHOBCHUM.
HCCJ’IG,IIOB&HI/IG I[GﬁCTBH)I QICKTPHUYCCKOIo 1II0JI1 Ha IMIPOBOAHUKU H
AUBJICKTPHUKHU.

Co6opka u mpoBepka pabOThI JIEKTPUIECKOH 1IETH MMOCTOSHHOTO TOKa.
N3Mmepenue u peryimpoBaHUe CUIIBI TOKA.

N3Mmepenue u peryimpoBaHue HANPSKEHUS .

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, HAYIIErOo Yepe3 pe3ucTop, OT
COINPOTHUBIICHUS PE3UCTOPA U HAIIPSIPKEHUSI HAa PE3UCTOPE.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh AJIEKTPUUECKOTO COMPOTUBIICHUS
MPOBOJHUKA OT €ro JJIMHBI, IJIOIIagu MTOMEPEUYHOro CEYEHUs U MaTepuaia.
[IpoBepka mpaBWia CIOXKEHUS HANPSDKEHUM TIPU  ITOCIEIOBATEILHOM
COEMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia sl CUJIbI TOKa TIpU TapayIeIbHOM COCIMHEHUH
PE3UCTOPOB.

Ornpenenenue padOThI IEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
Onpenenenne MOUTHOCTH 3JIEKTPUUYECKOTIO TOKA, BBIICIISIEMOI HA PE3UCTOPE.
HccnenoBanne 3aBUCMMOCTH CHWJIBI TOKAa, HAYIIETO 4Yepe3 JaMIOYKy, OT
HaIpsSHKEHUS HA HEW.

Onpenenenue KII/[ narpeBaTensi.

HccnenoBanre MarHUTHOTO B3aUMOACHCTBHUS TTOCTOSTHHBIX MarHUTOB.
N3ydyeHnrne MarHUTHOTO MOJISI TOCTOSTHHBIX MarHUTOB MPH UX OOBEIMHEHUH U
pa3aeIeHnH.

HccnenoBanne neMCTBUS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnbIThl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh CHUJIbI B3AUMOJEHCTBUS KAaTYILIKH C
TOKOM M MarHuTa OT CUJIbl TOKA U HallpaBJIEHUS TOKA B KATYIIIKE.

18. U3yueHue AeiicTBUS MarHUTHOTO MOJISl HA IPOBOAHUK C TOKOM.

19. KoHcTpynpoBaHue u u3ydeHue padoThl JIEKTPOABUTATEIS.

20. M3mepenune KII/] anekTpoaBuraTeibHONM yCTAaHOBKH.

21. OnbITel 1O HUCCJIEAOBAHUIO  SABJICHHS  AJIEKTPOMAarHUTHOM  MHIYKIUU:
UCCJIeIOBaHNE U3MEHEHUI 3HaUeHUs U HAIIPABJICHUSI MHIYKIIMOHHOTO TOKa.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JBHKEHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIBPHOCTh MEXAaHMYECKOrO0 JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBr>keHne. HepaBHOMepHOE NpsIMOJIMHETHOE ABMKeHUE. CpeHsas 1 MIHOBEHHAs
CKOpOCTH T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenune. PaBHOoyckopeHHOe mnpsMoinHeiiHoe aBukeHue. (CBoOonHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE nBMMXKEHHUE MO OKpyXHOCTU. llepuoa m yactora oOparieHus.
JIuneliHas u yrioBasi CKOpocTu. LleHTpocTpeMUTENbHOE YCKOPEHUE.

[Tepsbiii 3ak0oH HeroToHa. Bropoi 3akon Hetotona. Tpernit 3akoH HeroTOHA.
[TpuHUHKI CyNIEepIIO3UIUHU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TpeHUSI CKOJIbKEHUS, CHIIa
TPEHUS MOKOS, IPYTUe BUABI TPEHUS.

Cuna TsDKeCTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOIHOTO
nageHud. JBmxkenue mnaHer Bokpyr ConHpa. IlepBas kocMuueckasi CKOPOCTb.
HesecoMocTs u neperpys3ku.

PaBHoBecue marepuanbHOW TOYKH. AOcomtOTHO TBEpAOe Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MoOMeHT cuiibl. LIeHTp TskecTH.

Nmnynbec tena. U3menenne umnynbca. Mnynbc cuibl. 3aKOH COXpaHEHUS
MMITyJibCa. PEakTUBHOE IBUKEHHUE.

Mexanndeckass pabota W MomHOCTh. PaGoTa cunm TsbKeCTH, YNPYTroOCTH,
tperusi. CBsi3b dHEpruu U padotel. [loTeHIManbHAs SHEPTUS TeNa, TOJIHATOTO Haj
ITOBEPXHOCTHIO 3eMIIH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunertnueckas
sHeprusi. TeopeMa 0 KMHETHYECKOW AHEPrUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUH.

Jemoncmpayuu.

1. Habmromenne MEeXaHMYeCKOTO JBWKCHHUS Tela OTHOCHTEIHHO Pa3HBIX Tel
OTCYETa.

2. CpaBHEHHE TyTeH W TPACKTOPUH JBMKEHUS OJHOTO W TOTO K€ Teja
OTHOCHUTEIIBHO PA3HBIX TEJ OTCUETA.

3. H3mepeHne CKOPOCTH U YCKOPEHUS TIPSIMOJIMHEHHOTO ABUKCHUSI.
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HccnenoBanue npu3HAKOB PAaBHOYCKOPEHHOTO JABUKEHUS.

HaGmronenue nBuxeHus Teia no OKpy>KHOCTH.

HalnroneHre MeXxaHUYECKUX SIBICHUM, MPOUCXOJAIIUX B CHUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBHKEHHH OTHOCHUTEIIBHO
KabuHeTa QU3HKH.

3aBUCUMOCTh YCKOPEHHUS TEIA OT MACCHI TeJia U JECUCTBYIOIIEH HA HETO CUJIBI.
HaGmtonenue paBeHcTBa CHUIT IPU B3aUMOJICHCTBUU TEN.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

ITepenaya umirynbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeobpazoBanus HEPTUU NPU B3AUMOJICUCTBUU TEI.

CoxpaHeHue UMNyJbCca MPU HEYNPYTrOM B3aUMOJICUCTBUH.

CoxpaHeHue UMMyJbca nMpu adCOMOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmtonenne peakTHBHOTO ABUYKEHUS .

CoxpaHeHrne MEXaHHUYECKON IHEPTUH TIPU CBOOOTHOM T1aJICHUH.

CoxpaHeHue MEXaHMYECKOW SHEpPruy TpH ABWKEHUHU Tejla MOJ JACHCTBUEM
pY>KUHBI.

Jlabopamopnuie padbomovt u onvimot.

KoHncTpynpoBanue TpakTa i pa3roHa W JAJIBHEHIIET0 pPaBHOMEPHOTO
JIBUKEHHUS IIAPUKA WU TEJIECKKH.

Onpenenenue cpeaHe CKOPOCTH CKOJBXKEHUS Opycka WM JIBXKECHUS
[IapHKa M0 HAKJIIOHHOM IJIOCKOCTH.

Onpenenenue yCKOpeHUsi Tejla IMPU PABHOYCKOPEHHOM [JBH)KEHHHM IIO
HAKJIOHHOM IIJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHH IPU PABHOYCKOPEHHOM
JIBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka rumoTe3sl: €Cliv MpU PaBHOYCKOPEHHOM JBHKEHUHU 0€3 Ha4aJbHON
CKOPOCTH IYTH OTHOCSITCS KaK psAJl HEYETHBIX YUCEN, TO COOTBETCTBYIOILIHE
IPOMEXYTKU BPEMEHH OJIUHAKOBBI.

UccnenoBanne 3aBUCUMOCTHM  CHJIBI  TPEHUS CKOJIBXKEHUS OT  CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenne kodhPUIIMEHTa TPEHUS CKOJIBKEHUS.

Ornpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue pabOThl CHIIbI TPEHUSI MIPU PABHOMEPHOM JBUKEHUU TeJa MO
TOPU30HTAIBHOM MMOBEPXHOCTH.

Onpenenenue pabOThl CWIbl  yOPYrOCTH HOpH  MNOABEME TIpy3a C
UCIIOJIb30BAHUEM HETIOJBH>KHOTO U TIOJIBUAKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUS SHEPTUHU.

Pasznen 9. Mexannueckue KojJe0aHus U BOJHBI.



KonebarenvHoe nmxkeHne. OCHOBHbBIE XapaKTEPUCTUKU KOJEOaAHUMN: IEpUOI,
4acToTa, aMILIATyaa. MaTtemMaTudecKUuii U NPpYKUHHBIA MasTHUKU. [IpeBpainenue
SHEPruu MpH KOJIeOATEIHHOM JBUKEHUU.

3aryxaromue — KoieOaHus.  BbpiHykaeHHble — koneOaHus.  Pe3oHaHc.
Mexannueckue BoiHbl. (CBOMCTBA MeEXaHMYeCKMX BOJIH. [IpomonbHble u
[IOIIEpEeYHble BOJHBI. JlJlMHA BOJIHBI U CKOPOCTH €€ paclupOCTPaHECHUS.
MexaHnnyeckue BOJIHBI B TBEPIAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka W BbicOTa TOoHAa. OTpaxkeHue 3Byka. MH(pa3Byk u
YIIbTPa3BYK.

Jlemoncmpayuu.

1. HaGmronenue xoneOaHUM Ten IIOA AEHCTBUEM CHIIBI TSOKECTH U CHIIBI
yIIPYTOCTH.

HaGmronenne konebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.

HaGuroieHre BBIHYXICHHBIX KOJICOAHUN U Pe30HaHCa.

Pacripoctpanenne mpo10JIbHBIX M MIONIEPEYHBIX BOJIH (Ha MOJICIIH).
HaGuroieHre 3aBUCHMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

AKyCTHYECKHI PE30HAHC.

o0k wn

Jlabopamopnuie padbomot u onvimot.

1. OmpeneneHue 4acTOTHI U IEpHUO/Ia KoJIeOaHU MaTEeMaTHYECKOTO MasiTHUKA.

2. OmpeneneHue 4acTOTHI U NIEPHOAA KOJIEOAHHI MTPYKUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH Teproa KoieOaHWH MOIBENICHHOTO K HHUTH
rpy3a OT JUTUHBI HUTH.

4. HccrnenoBaHue 3aBUCHMOCTH TIepHOAa KOIeOaHUH MPYKUHHOTO MasiTHUKA OT
MaccChbl Tpy3a.

5. TlpoBepka HE3aBHCHMOCTH IepuoOJa KOJeOaHWW Tpy3a, IMOJBEIIEHHOTO K
HUTH, OT MaccChl rpy3a.

6. OnbITHI, TEMOHCTPHUPYIONIUE 3aBUCUMOCTD TIEPHO/Ia KOJIeOaHUN IPYKUHHOTO
MasiTHUKA OT MAacChl Tpy3a  KECTKOCTU MPYKUHBI.

7. V3Mepenue yCKOpeHUs CBOOOTHOTO MaICHUS.

Pazznen 10. Di1eKTpOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMArHUTHOE  ToJie.  DJIEKTPOMarHuTHble  BOJHBIL.  CBOMCTBa
ANEKTPOMArHUTHbIX BOJIH. Illkama »leKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSA3U.

DOnekTpoMarHutHas npupoaa cera. CkopocTh cBera. BoiaHOBbIE CBOiICTBa
CBETa.

Jemoncmpayuu.

1. CaoiicTBa 371€KTPOMArHUTHBIX BOJIH.
2. BoyIHOBBIE CBOMCTBA CBETA.



Jlabopamopnuie padomot u onvimot.

1. VByyeHne CBOWCTB SJICKTPOMATHUTHBIX BOJIH C TOMOIIBI0 MOOHIBEHOTO
TenedoHa.

Paznen 11. CBeToBble sIBJICHHS.

JlyueBas  Mogmenb  cBera.  Mcrounukum — cera.  IlpsAamosnHenHOe
pacnpoctpanenue ceta. 3atMenusi Connna u JIlynsl. Otpaxkenue ceeta. [lnockoe
3epKajio. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenue cBeta. 3akoH mnpenomiieHUs cBeta. [lomHoe BHYTpeHHEe
oTpakeHHe cBeTa. lcnojab30BaHME TMOJMHOTO BHYTPEHHETO OTPaXXEHHSI B
ONTUYECKUX CBETOBOAX.

Jlunza. Xonx nyuedt B smH3e. OnTuyeckas cucreMa (oroanmnapara,
MHUKpPOCKONa U Tejeckomna. [Ja3 kak onThyeckas cucteMa. biau3opykocTh u
JaNbHO30PKOCTb.

Paznoxenue Oemoro cBera B cnektp. Onbitel HptoToHa. CroxeHue
CIEKTpaIbHBIX I[BETOB. Jlucniepcust cBeTa.

Jemoncmpayuu.

[IpssMonMHEHHOE pacpoCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tony4yenue n3zo0paxeHui B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKaiax.
[Ipenomiienue caera.

Onrtryeckuil CBETOBO/I.

Xon mydelt B coOuparomiei JuH3e.

XoJ1 JIydeu B pacCEeHBaroOIICH JTUH3E.

[TomyueHnne n300pa’keHHI C TTOMOIIBIO JTHMH3.

[TpuHuun necTBus ¢goTtoarnmapaTa, MUKPOCKOIIA U TEJIECKOTIA.
Mopens rnasa.

. Paznmoxxenne 6enoro cBeTa B CIEKTP.

. Ilomydenue Genoro cBeTa Mpy CIOKEHUU CBETA Pa3HBIX IIBETOB.

©oo~NOk~WNE
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Jlabopamopnuie pabomot u onvimot.

1. HUccnenoBanue 3aBUCHMOCTH YIJIa OTPa)XE€HUS CBETOBOrO Jiyya OT yIJia
naJCHUs.

2. N3ydeHne xapaKTepUCTHUK U300paKeHHsI TIPEeIMETa B TJIOCKOM 3€pKajle.

3. HccnenoBanne 3aBUCMMOCTH yIjia TPEJIOMIICHHS CBETOBOTO JIyda OT yIJia
NaJIeHUs Ha TPAHULIE «BO31YX—CTEKIIO».

4. Tlonydyenue n3o0paxeHU ¢ MOMOIIBIO COOUPAIONIECH JTHH3HI.

5. Omnpenenenue (POKYCHOTO pacCTOSAHHUS M ONTHUYECKON CHIbl coOMparomieit
JUH3BL.

6. OnbITHI IO Pa3NIOKEHHUIO OEIIOTO CBETA B CIIEKT.



/. OnpITBl MO BOCHPHUATUIO I[BE€TA MPEAMETOB NpPU HUX HAOIIONECHHHM Yepes3
LIBETOBbIE (PUIIBTPHI.

Pa3znen 12. KBanToBbBIE ABJICHUS.

Omneitel Pesepdopna u minaHerapHas monenb aroma. Mojens atoma bopa.
Hcnyckanue u noriouieHrne ceta arToMmoM. KBaHThl. JInHeWYaThie CIIEKTPHI.

PannoaktuBHOCTh. Anbda-, Oeta- U ramma-uznydeHnus. CTpoeHne aTOMHOTO
anpa. Hykimonnas wmoxaens aroMmHoro sapa. HMsoromel. PanuoaktuBHBIE
npeBpauienus. [lepron nomypacnaaa aTOMHBIX SIAED.

SAnepHble peaknuu. 3aKOHbI COXPAHEHHMs 3apsAOBOIO M MacCOBOTO YHUCEI.
OHeprusi CBsi3M aTOMHBIX sifep. CBsA3b Macchl M d3HEpruu. Peakuuum cuHTE3a U
nenenus anep. Ucrounukn sueprun CoJiHIA U 3BE3.

Anepnas sHepreTuka. JIeHCTBUS pPaAUMOAKTUBHBIX HU3JIYYEHUH HaA IKUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

CrexTpsl U31y4YCHUS U TTOTJIOIICHUS.

CrexTpsl pa3IMYHBIX Ta30B.

CnekTp Bogopoa.

HaGmonenue TpekoB B kamepe BuiibcoHa.

Pabora cu€Tyrka HOHM3UPYIONTUX U3TYUCHUH.

Perucrtpanus u3nydeHus: IpUPOIHBIX MUHEPAJIOB U MPOJTYKTOB.

ok wnPE

Jlabopamopnuie pabomot u onvimot.

=

HabmroeHne CriionTHbIX ¥ TMHEHYATHIX CIICKTPOB U3TyUYCHHUS.

2. VccnenmoBanue TPEKOB: U3MEPEHHUE DHEPTHH YACTHUIIBI TI0 TOPMO3HOMY TYTH
(o ororpadusm).

3. N3mepenune paanoakTUBHOTO (POHA.

IToBTOPUTEIHLHO-0000111A KO LIUIA.

[ToBTOpHTEILHO--0000IAIONTNI MOYJIb MMPEIHA3HAYCH JJII CUCTEMaTH3aIlu1
n  0o000OmIeHUs  MPEIMETHOrO  COACPKAHUS W ONbITa  JICATEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YyUCHUU BCEro Kypca (PU3HMKH, a TaKXKe JJIsS IMOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy 110 Gu3HMKe Ui O00ydJaroniuxcs,
BBIOPABIIKX 3TOT YUEOHBIH MpPEIMET.

[Tpy U3ydYeHUU JAHHOTO MOAYJS PCANTHM3YIOTCS M CHCTEMAaTH3UPYIOTCS BHIBI
JCATCIBHOCTH, HA OCHOBE KOTOPBIX O00CCIIEUMBACTCS JOCTHIKCHHE MPEIAMETHBIX M
METAlpeJIMETHBIX  IUIAHUPYEMBIX  PE3yJIbTaTOB  OOy4YeHHs, (pOopMHUpYyeETCS
CCTCCTBCHHOHAYYHAs! TPAaMOTHOCTh: OCBOCHHEC HAYYHBIX METOAOB HCCIICIOBAHHS
SIBIICHUA TPHPOABI M TEXHHKH, OBJIAICHUC YMEHHUSAMH OOBSCHATH (DH3HUUYECKUE



SIBJICHUSI, NPUMEHSAS IIOJyYCHHbIC 3HAaHUs, pelarh 3aJayd, B TOM YHCIE
KAaYECTBECHHBIC U DKCIICPUMEHTAJIbHbIE.

[IpyHIMNIHANBHO NEATENBHOCTHBIM XapaKTep AAHHOTO pasjeia peain3yercs
32 Ccu€T TOro, 4YTO OOYyYaroIIMecs BBIMOJTHSAIOT 3aJaHusl, B KOTOPBIX WM
IpeIaraeTes:

HA OCHOBE TMIOJYYCHHBIX 3HAHUN paclo3HaBaTh M HAYYHO OOBICHATH
dbu3nUecKue sIBJICHUS B OKPY KAIOIICH MPUPOJIC U MOBCETHEBHOM KU3HH;

UCIIOJIH30BaTh HAYYHbIE METOAbI UCCIEOBaHUS (PU3NUECKUX SBJICHUMN, B TOM
YHUCIIe 1S IPOBEPKU TUIIOTE3 U MTOJYYEHUS TEOPETUUECKUX BBIBOOB;

OOBSICHSITh HAyYHBIE OCHOBBI HamOoOJIee BaXKHBIX JOCTHKEHUN COBPEMEHHBIX
TE€XHOJIOTUM, HAIPUMEDP, MPAKTUYECKOTO MCIIOJb30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA NPEBPALUCHUS U COXPAHEHHS BCEX M3BECTHBIX BHUJIOB
SHEPTUMU.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA NTPOI'PAMMBI 11O
®OU3UKE HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUSA

N3ydenne ¢u3mku Ha ypoBHE OCHOBHOIO 00Iero oOpa3oBaHUs HAIPaBJICHO

Ha JIOCTHXKEHWE JIMYHOCTHBIX, METANPEIMETHBIX U MPEMETHBIX 00pa30BaTEIbHBIX

pPE3YyIBTATOB.

B pesynbrare u3yuenus (UMK Ha yPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs

y oOyudaromierocsi OyayT cOpMUpPOBaHbI CIEAYIONIUE JINYHOCTHBIE PE3YJIbTAaThl B

YacTHu:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

— TPOSABICHUE MHTEpPECAa K HUCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMN
bu3uIecKol HAYKH;

— IIEHHOCTHOE OTHOIIECHHE K JOCTUKEHUSM POCCUUCKUX YUEHBIX--(DU3UKOB;

2) rpa:KIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTb K aKTUBHOMY yYacCTHIO B OOCYKJIEHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM TOCTIKCHHIM
buzuky;

— OCO3HAHUE BAXHOCTU MOPAIBHO--3TUYECKUX IPUHIMUIIOB B JEATEIBbHOCTH
Y4EHOI0;

3) 3cTETHYECKOr0 BOCIIUTAHUA:

— BOCIPUATHE JCTETUUYECKUX KadeCTB (PU3MUECKOW HAyKU: €€ TapMOHUYHOTO
MIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH ;

4) HEHHOCTH HAYYHOI'0 MO3HAHUA:

— OCO3HaHUE LIEHHOCTH (PU3NUYECKON HAYKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHENIIEH COCTABIISIONIEN KYJIbTYPHI,

— pa3BUTHE HAY4YHOU JIOOO3HATEIBHOCTH, HHTEpPECa K HCCIIEIOBATEIbCKOMN
JNEATENbHOCTH;

5) popmupoBaHus KyJbTYPHI 30POBbS U IMOLUMOHAJIBHOI0 0JIATOIIOJIYYHS:



— OCO3HaHUE I1IEHHOCTH Oe30macHOro o0pa3a JKU3HMU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU MpaBuUi O€30MacHOrO TOBEJEHUS Ha
TpaHCIOPTE, Ha JOporax, C DJIEKTPUUYECKUM M TEIUIOBHIM OO0OPYTOBAaHHUEM B
JIOMAIITHAX yCIIOBUSX;

— chOpMUPOBAaHHOCTH HaBbIKA pedIEKCUU, TPU3HAHUE CBOETO MpaBa Ha OMIHOKY U
TaKOro0 )K€ MpaBa y IPyroro 4eaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— aKTUBHOE Yy4yacTHE€ B PEIICHUU TMpaKTUYECKUX 3a7ady (B paMKaxX CEMbH,
oOpa3oBaTebHON  OpraHu3alMy, Topoja, Kpas) TEXHOJOTMYECKOW W
COIMAIbHOM HAMPaBJIECHHOCTH, TPEOYIOMIUX B TOM YHCJIEC U (PU3UUECKUX 3HAHUM;

— MHTEPEC K MPAKTUYECKOMY U3YUEHUIO MPOoQecChii, CBI3aHHBIX C (DU3UKOI;

7) 3K0JIOTHY€eCKOT0 BOCTIUTAHMS:

~ OpHUCHTaNMs HAa TNpUMEHEHWE (U3WYCCKUX 3HAHWK [JIS pelIeHUs 3a1ad B
o0JlacTl OKpYXKalIIeh cpebl, IUIAaHUPOBAaHUS TIOCTYIIKOB M OIICHKU WX
BO3MOKHBIX TTOCJICICTBUH JJISl OKPY>KAIOIIEH CPeIbl;

— OCO3HaHWE TJIOOAJTBHOTO XapakTepa JKOJOTUYECKHX MpoOJieM M MyTed HuX
pelieHus;

8) amanTauMu K M3MEHSIIOIIMMCS YCJOBHSIM COUMAJIBLHOW M TNPUPOIHOM

cpeabl:

— MOTPeOHOCTh BO B3aMMOJIEHCTBUU TP BBHIIIOJHEHUH UCCIIEIOBAHUM U MPOEKTOB
¢bu3nuecKkoi HaMpPaBIECHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSM JPYTHX;

— TIOBBIIIEHHE  YPOBHS  CBOEM  KOMIIETEHTHOCTH  4epe3  MPaKTHYECKYIO
NeSITEeBHOCTD;

— TmoTpeOHOCTh B ()OPMUPOBAHMM HOBBIX 3HAHUH, B TOM uHuciie (OPMYIHPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bI O QU3HUUECKUX OOBEKTAX U SBICHUSX;

— OCO3HaHue JePUIMTOB COOCTBEHHBIX 3HAHWM M KOMIIETEHTHOCTEH B 00JacTh
[1)76370 478

— IUIAHUPOBAHHUE CBOETO Pa3BUTHS B MPUOOPETEHUU HOBBIX (DU3MUECKUX 3HAHUMH;

— CTpeMJICHHE aHAJIM3UPOBATHh W BBHISBISATH B3aUMOCBS3HM MPUPOJIBI, OOIIECTBA H
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (DU3UUECKUX 3HAHUM;

— OLIEHKAa CBOUX JCHUCTBUA € YYETOM BIHSHUA HAa OKPYXKAIOIIYIO Cpeny,
BO3MOYKHBIX TJIOOAIBHBIX MTOCIIEICTBHIMA.

METANPEIMETHBIE PE3YJIBTATbBI

B pesynbraTe OcCBOGHHS TpOrpaMmbl MO (PU3NKE HAa ypPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y o0ydaromierocs OyayT copMupoBaHbl MeTanpeIMeTHbIE
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIHbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBYS,
KOMMYHUKAaTHUBHbIE  yHHMBEpCaJbHbIE  Yy4eOHbIE  JIEUCTBUSA, PErYyJIATUBHBIC
YHUBEpCAJIbHbIC YUEOHbBIC JIEUCTBUSI.

ITo3znaBaTebHBIE YHUBEPCAJIbHBIC yqeﬁnble I[Ci’iCTBHH



ba3oBble JIoruuecKkune I[CﬁCTBHHZ

BBISIBIIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKN OOBEKTOB (SABICHUH);
yCTaHaBIMBATh CYIIECTBEHHBIM NPU3HAK KIACCU(UKALWN, OCHOBAHMSA IS
0000111eHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M TMPOTHBOPEYMS B paccMaTpUBAEMBIX (akTax,
TaHHBIX U HAOIIOJICHUSIX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;

BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W TMPU  W3YYCHUU (PUINIECKUX
SBIICHUI W TMPOIIECCOB, JIENaTh BBIBOABI C MCIOIH30BAHHEM JCTYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOYCHHI, BBIABUTATh THUIOTE3Bl O B3aMMOCBS3SIX
(GU3NYIECKNX BEIHYNH;

CaMOCTOSITETTLHO BBIOMPATh CHOCO0 pelieHus yueOHON (U3MYecKoi 3amadun
(cpaBHEHHE  HECKOJIIBKMX  BAapHaHTOB  peIICHHs, BBIOOp  Hamboiee
MOIXO/ISIIIIET0 ¢ Y4ETOM CaMOCTOSTENIEHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbCKIeE AeMCTBUS.

UCITIOJIB30BaTh BOMIPOCHI KaK UCCIICI0BATEIbCKUI HHCTPYMEHT MMO3HAHUS,
IIPOBOJIUTH MO CAMOCTOSATEIBHO COCTaBJICHHOMY IIJIAHY OIBIT, HECJIOKHBIM
¢u3nyueckuii  AKCIEpUMEHT, HeOOoJbIIOe HCcleloBaHue (U3HUECKOro
SIBJICHUS,

OLICHMBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(GOPMAIINIO, TTOTYYSHHYIO
B XOJI€ MCCJIEIOBAHUS UITU IKCIIEPUMEHTA;

CaMOCTOATEIHHO (OPMYIHPOBATH OOOOIIEHUSI U BBIBOJBI MO pe3yibTaTam
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIICOBAHMS;

IPOTHO3UPOBATH BO3MOXKHOE JasbHEHIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB,
a TaKKe BBIIIBUTATh MPEJIONIOKEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHSX U
KOHTEKCTaXx.

PabGora ¢ undgopmanmei:

NPUMEHSTh PA3JIHYHbIE METOJIbI, HHCTPYMEHTBHI U 3alpOChl MPU TOWCKE U
orOope wWHPOPMAIIMM WA JAaHHBIX C YYETOM TMPEIIOKEHHOW YyUueOHOM
bu3nveckoi 3a1a4m;

aHAM3UPOBATh, CUCTEMATHU3UPOBATh WM HWHTEPHPETUPOBATH HHQPOPMAIIUIO
Pa3TUYHBIX BUJOB U (POPM TIPEACTABICHHUS,

CaMOCTOSITEILHO  BbIOMpATh  ONTUMANbHYIO  (QopMy  TIpencTaBIICHUS
nHGOPMAINH U WLTIOCTPUPOBATH PEIIaeMbIC 3a/1a4l HECIIOKHBIMUA CXEMaMH,
auarpaMMaMu, HHOW TpaduKoi 1 X KOMOMHAIUSMHU.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA:

B X0J1€ 00CYX/IeHUsI y4eOHOro MaTepuania, pe3yJbTaToB JJa0OpaTOPHBIX PadbOT
U TMPOEKTOB 3aJaBaThb BOMNPOCHl IO CYHIECTBY OOCYXKJ1aeMOM TEeMbl H
BBICKA3bIBaTh WJCH, HAIICJICHHBbIE HAa PEIICHUE 3aJaud U TOJJep>KaHue
0J1aroKeaaTeIbHOCTH OOIICHHS,



COTIOCTABIISITh CBOM CYXKACHHSI C CYXACHUSAMHU JIPYTHX YYaCTHUKOB TUANIOTA,
OOHaApYXHUBATh Pa3IN4Ne U CXOJICTBO MO3UIIHIA;

BBIPAKAaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U MMMCbMEHHBIX TEKCTAX;

nyOIMYHO TPEACTABIATH PE3YJIbTAThl BBINOJIHEHHOTO (PU3NYECKOTO OIBITA
(9KCTIEPUMEHTA, UCCIIEIOBAHMSI, IPOCKTA);

NOHMMATh ¥ HCIONH30BATh MPEUMYIIECTBA KOMAHAHON M WHIWBUIYaTbHOU
paboThl MpU PelIeHUH KOHKPETHON (PU3UUEeCKOil MpoOIeMbl;

NPUHUMATH eI COBMECTHOW NIeATETHbHOCTH, OPTaHU30BbIBATh JACHCTBUS T10
e€ JOCTMKEHUIO: paclpelesiTh POiu, 00CYKIaTh MPOLECCHl U Pe3yIbTaThl
COBMECTHOM paboThI, 0000111aTh MHEHUSI HECKOJIBKHX JIIOJICH;

BBITIOJIHATh CBOIO YacTh Pa0OThI, JOCTUTAs KAa4eCTBEHHOTO pe3yJbTaTa II0
CBOEMY HAIIPaBJICHUIO U KOOPAMHHUPYS CBOU JEHCTBHSI C IPYTHMH WiICHAMHU
KOMaH/Ibl;

OIICHWBATh KauyeCTBO CBOEr0 BKJAJa B OOIMMH TPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENTFHO C(HOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTUBHbIC YHHBepPCAJIbHbIE y4eOHbIEe NeHCTBHUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX U YUYEOHBIX CUTYallUIX, TPEOYIOINX IS
perieHus: GU3NUEeCKUX 3HAHUM;

OPUEHTUPOBATHCS B  PaA3IUYHBIX  MOAXOJAaX  MPUHATUS  PEIICHHM
(MHOIMBUIyaJIbHOE, TPHUHSATHE pEIICHUS B TPYMIe, NPUHSATHE PEIICHU
TPYIION);

CaMOCTOSITEJILHO COCTABJISATh AJITOPUTM peEIIeHUs (PU3NYECKON 3amaud WIH
IUTAaHA HWCCIEAOBAHHUS C YYETOM HMMEIONIUXCS PECypcoB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHUIH;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PCIICHHE.

CaMOKOHTpO.HI), AMOIMOHAJIbHBbIN NHTEJIEKT:.

JlaBaTh aJICKBATHYIO OLICHKY CUTYaIlMU U MIPEJIaraTh IUIaH €€ U3MECHEHUS;
OOBSICHATh  MPUYMHBI  JIOCTYOKEHHUS  (HEJOCTMIKCHHUS)  Pe3yJbTaToOB
NEATEIILHOCTH, JaBaTh OLICHKY MPHOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTh (B TOM YHCJIE B XOJ BBIIOJHECHUS
(H3UIECKOTO UCCISAOBAHUS WU MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITCIIHCTB,
U3MCHUBIINUXCS  CHUTyalldd,  yCTAHOBJICHHBIX  OIMMOOK,  BO3HHUKIIHX
TPYJAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSM;

CTaBUTh C€OS HA MECTO JAPYroro 4eJoBeKa B XOJI€ CIopa WX JTUCKYCCHH Ha
HAY4YHYIO0 TEMY, IOHUMATh MOTHUBbI, HAMEPEHUS U JIOTUKY APYTOro;
MpY3HaBaTh CBOE MPaBO Ha OIMIMOKY MPH pelIeHUH (U3NYECKUX 3a7a4 WU B
YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JPYTOrO.



NPEAMETHBIE PE3YJIBTATBI

K koHiy oOydenust B 7 kjiacce npeMeTHbIC pe3yJIbTaThl HA 0230BOM ypOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

UCIIOJIH30BATh MOHATHS: (PU3MUECKUE U XUMHUYECKUE SIBJIICHUsI, HaOJI0ICHHUE,
OKCIEPUMEHT, MOJIEb, THUIOTE3a, €IWHUIIBI (PU3MUECKUX BEIUYUH, aTOM,
MOJIEKYyJla, arperatHble  COCTOSIHMSI  BellecTBa  (TBEpHOE,  KUAKOE,
razoo0pa3Hoe), MEXaHMYECKOE NBHKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
OpSMOJIMHEHHOE), TPaeKTOpHUs, paBHOJEUCTByIomAs cuia, Aedopmanus
(ynpyras, miacTuyeckas), HeBECOMOCTb, COOOIAIOIINUECS COCY/IbI;

paznuuath siBiieHUs (nuddy3us, TEMIoBOE NBUKEHUE YaCTHI[ BEIIECTBA,
paBHOMEpHOE  JIBUXKEHHWE,  HEpPaBHOMEpDHOE  JIBI)KCHUE,  HMHEpIUS,
B3aMMOJICVCTBUE TEJ, PABHOBECHME TBEPABIX TEI C 3aKPEIUVIEHHOM OCHIO
BpallleHus, nepeaaya JaBlIeHUs] TBEPABIMU TEJIaMH, JKUJIKOCTSIMU U Ta3amu,
aTMoc(pepHOE JlaBlieHWe, IUIaBaHHWE TeJ, MPEBpaAlICHUs MEXaHWYeCKOH
SHEPIruM) MO OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHUE U3YUEHHBIX (PM3UYECKUX SIBICHUN B OKPYIKAIOIIEM
MHUpE, B TOM uucie (pu3nueckue sBJICHUS B MPUPOE: TPUMEPHI ABUKEHHUS C
pPa3IMYHBIMUA CKOPOCTSIMH B >KMBOM M HEXHUBON NPUPOJE, AEHCTBHE CHIIBI
TPEeHHs B MIPUPOJIE U TEXHHUKE, BIUSHUE aTMOC(EpPHOTO AaBICHUS Ha KUBOU
OpraHusM, IJIaBaHHE PbIO, phIUArd B TEJIE€ YEJOBEKa, MPHU ATOM IMEPEBOAUTH
NPAKTUYECKYI0 3a/layy B Yy4eOHYI0, BBLACIATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HAKM) GU3HMYECKUX SBIICHHM;

ONKCHIBATh M3yUYEHHBIE CBOMCTBA TeN W (U3MUYECKHE SIBICHUS, UCIOJB3YS
dusnueckre BeNIUYUHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMs, IyTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIa TSHXKECTH, BEC TE€Ja, CUjla
TpEeHUs, aBlIeHUE (TBEPAOro Tesa, >KUAKOCTH, Ta3a), BHITAJKUBAIOIIAsA CHUIIA,
MexaHudeckass paboTa, MOIIHOCTh, IUIEUYO CHJIBI, MOMEHT  CHJIBI,
KO3} (OUIIMEHT TOJE3HOTO JCHCTBUS  MEXaHU3MOB, KHHETHYECKas |
NOTEHIMAJIbHAs  SHEpPrusi), MNpH ONUCAHUU MPABUIBHO TPAKTOBATH
(Gu3HUECKHl CMBICT UCIOJIb3YeMbIX BEIMYHH, UX O003HAYEHUS U CIUHUIIBI
¢u3nuecKknuX BEIWYWH, HAXOAUTh (OPMYIbI, CBSA3BIBAIOIINE JJTAHHYIO
¢u3nUecKyl0 BENWYMHY C JAPYTUMH BEIHYMHAMH, CTPOHUTH TpaduKH
U3YUYEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEJIUYMH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3WYECKHUE SABICHUS W TPOIECCHI,
UCIIONIB3Ysl MpaBWiIa CIOXKEHUS CHil (BAOJb OJHOM mpsAMoi), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, NmpaBUJIO paBHOBecHsl pbiuara (0i0Ka),
«30JI0TOE MPABUIIO» MEXaHUKH, 3aKOH COXPAHEHUSI MEXaHWYECKOW IHEPTHH,
IpU 3TOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHAa M 3alUCHIBATH €T0
MaTeMaTH4eCKOE BbIPAKEHUE;



o OOBACHATH (PU3HUECKHUE SBJICHUS, TPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTYallMil MPaKTHUKO-OPHUEHTHUPOBAHHOI'O XapaKTepa: BbIABIATH
MPUYUHHO-CIIE/ICTBEHHbIE CBS3H, CTPOUTH OOBIACHEHHE W3 |—2 JIOrMYECKHUX
iaroB ¢ Onopod Ha 1—2 WH3y4YEHHBIX CBOMCTBAa (PU3MYECKUX SIBICHUH,
(u3MUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e pemath pacuéTHble 3a7auu B 1—2 AeMCTBUS, UCHIONB3YS 3aKOHBI U (POPMYIIHI,
CBs3bIBAIOIINE (PU3MUYECKUE BEJIMYMHBI: Ha OCHOBE aHaJIM3a YCIIOBUS 3aJauyM
3aMMChIBaTh KPATKOE YCJIOBHUE, NOJCTaBIATh (PU3MYECKHUE BEJIMYUHBI B
GopMynbl W NPOBOJAUTH pacy€Tbl, HAXOJIUTh CIPABOYHBIC JIAHHBIE,
HEO0OXOIMMBIE ISl PeIlieHUs 3a]1ad, OLICHUBATh PEATMCTUYHOCTh MOJYYEeHHOM
(du3nuecKoi BETUYUHBL;

e pacmo3HaBaTh NPOOJIEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpU MOMOIIU
(¢u3MUeCKX METOJ0B, B OMUCAHUU HCCIEIOBAaHUS BBIICIATH MPOBEPSIEMOE
peanoyioxkeHue (runoresy), pazindyarbh U UHTEPIPETUPOBATH MOTYUYEHHBIH
pe3yNbTaT, HAXOJUTh OIIMOKA B XOJE ONBITA, JAENaTh BBIBOJABI 1O €ro
pe3yabpTaTam;

e IPOBOJUTH OMBITHI IO HAOTIOJECHUIO (PU3MUECKUX SBJICHUM WK (PU3NUECKUX
CBOMCTB Tei: (hOpMyJIUpOBaTh MPOBEPSIEMbIE MPEIINOIOKEHUS, COOUpPATh
YCTAaHOBKY W3 TPEIJIOKEHHOTO 00O0pYyIOBaHMS, 3alHCHIBATh XOJI OIbITa U
(bopMyIHpOBaTH BHIBOBI

e BBINIOJIHATH MPSIMbIE U3MEPEHUS PACCTOSTHUS, BPEMEHH, MacChl Tella, 00bEMa,
CWIBl M TEMIIEpaTyphl C UCIOJb30BAaHUEM AaHAJIOTOBBIX M HUMPOBBIX
npuOOpoB, 3aMUChIBaTh IOKa3aHUS MPUOOPOB ¢ YYETOM  3aJaHHOM
a0COJIFOTHOM TIOTPENTHOCTH U3MEPECHUN;

e TPOBOJUTH HMCCIEIOBAHWE 3aBHUCHUMOCTH OJHOW (DU3UYECKOW BEIUYUHBI OT
OpPYrol € UCHOJb30BAaHUEM NPSIMBIX HW3MEPEHUN (3aBUCUMOCTH IIyTH
PAaBHOMEPHO JIBIXKYILIETOCS Te€Jla OT BPEMEHH ABUKEHHUS Teja, CUJIbl TPEHUS
CKOJILKEHMsSI OT Beca Tella, KauecTBa OOpaOOTKM TMOBEPXHOCTEH Tel H
HE3aBHCUMOCTH CWJIBl TPEHHS OT IUIOLIAJU COINPUKOCHOBEHUS TEJ, CHJIBI
YIPYrOCTH OT Y/JIMHEHUS TPYKHHBI, BBITAIKUBAIOMIEH CHUJIBI OT O0BEMA
NOrpyKEHHOM YacTH TeJa U OT IUVIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTU OT
IUIOTHOCTH TeJa, OT IJIyOWHBI, HA KOTOPYIO IOTPYXKEHO TENO, YCJIOBHI
TUTABaHUS TEJ, YCJIOBUM paBHOBECHS pbhlyara W OJIOKOB), y4acTBOBaTh B
IUITAaHUPOBAHUU Y4e€OHOTO MCCIIEeIOBaHMsI, COOMpPATh YCTAHOBKY M BBITIOJHATH
U3MEpEHUs, cleAys MpeJJIOKEHHOMY IUIaHy, (UKCHpPOBATh PE3YJIbTAThI
IOJIyYEHHON 3aBHCHUMOCTH (PU3UYECKHUX BEJIMYMH B BUJE MPEIIOKEHHBIX
TaOynIl ¥ TPaUKOB, AEIATh BEIBOIBI IO PE3yIbTaTaM MCCIICIOBAHUS;

e IIPOBOJUTH KOCBEHHBIE H3MEPEHUS (PU3MYECKHX BEIUYHMH (IUIOTHOCTH
BELIECTBA XUJAKOCTU M TBEPAOrO TEJA, CUJIA TPEHUS CKOJBXEHUS, JaBICHHUE
BO3/1yXa, BHITAJIKUBAIOIIAS CHJIA, IEUCTBYIOLIAsl HA MOIPYKEHHOE B )KUJIKOCTh
Ten0, KOA(QPUUUEHT MOJE3HOTO JEUCTBUS MPOCTHIX MEXaHU3MOB), Cleays



NPEIJIOKEHHOW WHCTPYKIIMUA: TIPYU BBIIOJIHEHUH HW3MEpPEHUN colOuparthb
AKCIIEPUMEHTANTBHYIO YCTAHOBKY M BBIYUCIIATH 3HAYCHHE HCKOMOI BETMYHHBI;

e CcOOJIO/IaTh MpaBUJla TEXHUKU O€30MACHOCTU MpHU padoTe ¢ J1abOopaTOPHBIM
000py10BaHUEM;

e YKa3bIBaTh MPUHIIUIBI ACHCTBUS MPUOOPOB U TEXHHUECKUX YCTPONCTB: BECHI,
TEPMOMETp, AUHAMOMETP, COOOIIAIOIINECs COCYAbI, OapoMeTp, phlyar,
TOJIBMKHBIN U HETIOABM)KHBIN OJIOK, HAKIIOHHAS TNIOCKOCTB;

e XapaKTepHU30BaTh MPUHIIUIBI ACHCTBHS U3yUYEHHBIX TPUOOPOB M TEXHUUECKHUX
YCTPOWCTB C OMOpPOH Ha WX OMUCaHUsA (B TOM 4YHCIE: TMOAIIUIHHAKH,
YCTPOWCTBO BOJONPOBOJA, THAPABIMYECKUN MPEcC, MAaHOMETpP, BBICOTOMED,
MOPIITHEBON HAcOC, apeoMETp), UCTONb3ys 3HAHUS O CBOMCTBaX (pU3MUECKHX
SBIICHUI 1 He0OX0IMMBbIe (PU3MUECKHe 3aKOHBI i 3aKOHOMEPHOCTH;

e TIPUBOAWTH MPUMEPHI (HAXOJUTh HHPOPMAIUIO O MPUMEPAX) MPAKTUIECKOTO
UCTIONB30BaHMsI  (U3MYECKUX 3HAHUA B TOBCEJIHEBHOW O KM3HH IS
obecrniedeHuns: 6€30MaCHOCTH TPU OOPAIEHUH ¢ IPUOOpPAMU U TEXHUIECKUMU
yCTPOWCTBAMH, COXPaHEHUS 37J0POBBSI M COOIIOJICHHSI HOPM SKOJIOTHYECKOTO
MIOBEJICHUS B OKPYKaIOIIEH Cpee;

e OCYIIECTBIATH OTOOp WCTOYHMKOB wHopMmanuu B HHTepHeTE B
COOTBETCTBHM C 3aJIaHHBIM IOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOIIUXCS
3HAHMM W TYyTEM  CpPAaBHEHMs]  PA3NIMYHBIX HMCTOYHUKOB  BBIICIATH
uHpOpMAIIMIO, KOTOpasi SBISETCA MPOTHUBOPEYUBOM WU MOXKET OBITh
HEJ0CTOBEPHOI;

e HCIIOJIb30BaTh IPHU BBIMOTHEHUH YYEOHBIX 3aJlaHUN HAyYHO--TIOMYJISPHYIO
AUTEpaTypy (U3MUECKOTO COJAEpkKaHUs, CIPAaBOYHBIE MaTepHaNbl, PECypChl
cetu  MHrepHer, Bmamerb Npu€MaMU  KOHCIEKTUPOBAHHUS  TEKCTAa,
npeoOpazoBaHus HHGOPMAITUY U3 OJIHON 3HAKOBOW CHCTEMBI B IPYTYIO;

e CO371aBaTh COOCTBEHHBIE KPATKWE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 HCTOYHUKOB HH(pOpMAIu (PU3HUECKOTO COJICpKAHUS, B TOM
qucie myOJauYHO JAefaTh KpaTKUe COOOIICHUS O pe3ysbTaTaxX MPOEKTOB WU
y4eOHBIX HCCIEIOBAaHUM, MPU 3TOM IPaMOTHO HCHOJIb30BaTh H3yUEHHBIN
NOHSATHMHBIA  ammapar Kypca (U3UKHA, COMPOBOXKIATh BBICTYIJICHHE
IIPE3EHTALNEN;

e IPU BBHINOJHEHUH YYEOHBIX TPOEKTOB M HCCIEJOBAHUN pacHpeenaTh
00s3aHHOCTH B TpPYIIE B COOTBETCTBHUH C IIOCTABICHHBIMM 3aJja4aMH,
CIeNUTh 32 BBHINIOJHEHWEM TUTaHA JEHCTBUW, aJEKBAaTHO OICHUBATH
COOCTBEHHBI  BKJIaJ B  JCSATENBHOCTh  TPYNNBL,  BBICTpAaUBaTh
KOMMYHUKAaTUBHOE B3aUMOJICCTBUE, YIUTHIBASI MHEHUE OKPYKAIOIIUX.

K koHiy oOyuenusi B 8 kjiacce npeMeTHbIe pe3yJbTaThl HA 0230BOM ypOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e HCIIOJIB30BaTh MOHSATHS: Macca W pa3Mepbl MOJIEKYJ, TEILNIOBOE JIBUKECHUE

aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUSI BENIECTBA, KPUCTAJUIMYECKUE U



aMmopdHbIe Teja, HACHIIIIEHHBIN U HEHACHIIICHHBIA Map, BIAXKHOCTh BO3/yXa,
TEeMIlepaTypa, BHYTPECHHSSI DHEPTHs, TEIJIOBOW JBUTaTelNb, JIEMEHTAPHBIN
ANEKTPUUYECKUI 3apsij], JIECKTPUUECKOE MOJE, MPOBOAHUKU U AUICKTPUKH,
MOCTOSIHHBIMN BJIEKTPUUECKUN TOK, MATHUTHOE I10JIE;

paznuuath sIBJIEHUsA (TEIUIOBOE pacUIMpeHHWe U CKaThe, Teruionepeaaya,
TEIJIOBOE pPaBHOBECHE, CMauyMBaHUE, KaMWIUISPHBIC SIBJICHUS, HCIApCHHUE,
KOHJIGHCAIIUS, IUJIaBJIEHWe, KpucTaum3anus (OTBEpACBaHUE), KUIICHHUE,
Terionepenaya (TemIONpPOBOIHOCTb, KOHBEKIIUS, U3IyUEHHUE), dIEKTPU3AIUS
TeJ, B3aUMOJICHCTBUE 3apsiioB, JNEUCTBUS AJIEKTPUUYECKOrO TOKA, KOPOTKOE
3aMbIKaHHUE, B3aUMOJCHCTBHE MAarHUTOB, JEHUCTBME MArHUTHOTO IOJS Ha
MPOBOJIHUK C TOKOM, DJICKTPOMArHUTHASI HMHAYKIUSI) IO ONHCAHUI0 UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIMBITOB, JEMOHCTPUPYIOIIUX JTaHHOE
(du3nueckoe BICHUE;

pacrio3HaBaTh MPOSIBIICHUE U3YUEHHBIX (PM3UYECKHUX SIBICHUN B OKPYIKAIOIIEM
MUpEe, B TOM uucie (U3UYecKue SBICHHUS B MPUPOJE: IMOBEPXHOCTHOE
HATSDKEHUE W KaNWULIPHBIC SBJICHUS B MPUPOJE, KPUCTAIIBI B TMPHUPOJIE,
usnydenue CoHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3bI, 0Opa3oBaHME
pOCBI, TyMaHa, WHes, CHera, OJJICKTpUYECKHE SBIEHUS B armocdepe,
AJIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MarHUTHOE ToJe 3eMiu, Jpeid
TIOJIFOCOB, POJIb MAarHUTHOTO TOJIS JJIA KU3HHM Ha 3emiie, MOJISIPHOE CUSHHUE,
IpU OTOM TEPEBOJUTH TMPAKTHYECKYIO 3aJady B Y4eOHYIO, BBIJCIATH
CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKHN) (PU3UUECKUX SBICHUM;

OMHUCHIBATh M3yYCHHBIE CBOMCTBA TeN M (DU3WUYECKHE SIBICHUS, HCIOIb3Ys
bu3uYecKkue BEIMYUHBI (TeMIepaTypa, BHYTPEHHsISI SHEPrus, KOJUYECTBO
TEIJIOTHI, yIeNbHAS TEIUIOEMKOCTh BEIIECTBA, YCIbHAas TEIUIOTa IIJIaBJICHUS,
ylIellbHas TeIyIoTa mapooOpa3oBaHus, yAeIbHAs TEIJIOTa CrOpaHus TOILINBA,
KOA()(PUIIMEHT TIOJIE3HOTO JSHCTBHUS TEIJIOBOM MAIMHBI, OTHOCHUTEJIbHAS
BJIQXXKHOCTh BO3/yXa, DJJICKTPUYECKUM 3apsji, CHJIAa TOKa, JJIECKTPUUYECKOE
HaIpSKEHUE, COMPOTHBJICHUE MPOBOJHUKA, YAEJIbHOE COMNPOTUBICHUE
BEIllECTBa, pab0OTa M MOIIHOCTh 3JIEKTPUYECKOTO TOKA), MPU OMUCAHUH
NPaBWIBHO TPAKTOBATh (PU3WYECKUN CMBICI UCIOJIb3yEMbIX BEIUYUH,
0003HAaUeHUsI W €IUWHUIBI (U3HYECKUX BEJIMYMH, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIONINE JTaHHYI0 (U3UYECKYIO0 BEIMYUHY C JIPYTUMHU BEITUYMHAMH,
CTpOUTH Tpah VKU N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIMYHH;
XapaKTepu30BaTh CBOWCTBA Tei, (U3MYECKUE SBIECHUS U MPOIIECCHI,
UCIIOJIb3YSl OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKON TEopHu
CTPOCHMSI BEUIECTBA, MPUHUMUII CYNEPHO3ULMHU TMOJeH (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsiga, 3akoH Oma uisl ydacTka LelH, 3aKOH
Jxoynsi—JleHna, 3aKOH COXpaHEHHUs SHEPruu, IMPHU 3TOM JaBaTh CIOBECHYIO
GbOopMyITHUPOBKY 3aKOHA U 3aMKCHIBATH €T0 MATEMAaTUYECKOE BBIPAKEHUE;



o OOBACHATH (PU3MUYECKHE MPOLECChl W CBOICTBA T€Jd, B TOM 4YHUCIE U B
KOHTEKCTE CHUTYallMil MPaKTHUKO-OPHUEHTHUPOBAHHOI'O XapaKTepa: BbIABIATH
MPUYUHHO-CIIE/ICTBEHHbIE CBS3H, CTPOUTH OOBIACHEHHE W3 |—2 JIOrMYECKHUX
iaroB ¢ Omnopod Ha 1—2 WH3y4YEHHBIX CBONCTBAa (PU3MYECKUX SIBICHUH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemarth pacuéTHbIe 3a7auu B 2—3 ACHCTBUS, UCIOJB3YS 3aKOHBI U (POPMYIIHI,
CBs3bIBAIOIINE (PU3MUYECKUE BEJIMYMHBI: Ha OCHOBE aHaJIM3a YCIIOBUS 3aJauyM
3aMMChIBATh KPATKOE YCIIOBUE, BBIABISATH HEAOCTATOK JAHHBIX JJISl PELICHUS
3a/1a4M, BHIOMpPATh 3aKOHBI U (OPMYJIbI, HEOOXOJIUMBIC sl €€ pEeIICHHUS,
OPOBOAUTH pacu€Tbl W CpPAaBHUBATH MOJYYEHHOE 3HadeHHe (HU3NUECKO
BEJIMYMHBI C U3BECTHBIMU JJAHHBIMH;

e pacmo3HaBaTh NPOOJIEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpU MOMOIIU
(¢u3MUEeCKUX METO/OB, HCIOJIb3ysl OINWCAHUE WCCIEAOBAHMS, BBIICIATH
IPOBEPSIEMOE  NPEANOJ0KEHUE, OLEHUBAaTh  IPABUJIBHOCTh  MOPSAKA
IPOBEACHUS UCCIIEIOBAHMUS, 1€JIaTh BHIBOJIBL;

e IPOBOJUTH OMBITHI IO HAOTIOJECHUIO (PU3MUECKUX SBJICHUM WM (PU3NYECKUX
CBOMCTB TeJ (KanmuUISIpHbIE SBJICHHS, 3aBUCUMOCTh JaBJICHHUS BO3/1yXa OT €Tro
0o0BEMa, TeMIepaTyphl, CKOPOCTH IpOIlecca OCTHIBAHUS M HArpeBaHUs TPH
U3JIYYEHUU OT I[BETA M3JIY4arollei (MOriomarnieil) TOBEPXHOCTH, CKOPOCTh
UCIIApEHUs BOJBI OT TEMIEPaTyphbl )KUAKOCTU U IUIOLIAINA €€ MOBEPXHOCTH,
JNEKTpU3alus Tel W B3aUMOJACHCTBUE  DJIEKTPUYECKUX  3aps/OB,
B3aUMOJECHCTBHE IMOCTOSIHHBIX MAarHWTOB, BU3Yyalu3alldsg MAarHUTHBIX TOJIEH
MNOCTOSIHHBIX MAarHUTOB, AEHCTBUSI MATHUTHOTO MOJII HA TIPOBOJIHUK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJIBUTATEINS IOCTOSIHHOTO TOKA):
dbopMynHpoBaTh MPOBEPSIEMBbIE MPEIIONIOKEHUS, COOMpPATh YCTAHOBKY U3
IPEJIOKEHHOTO 00OpYAOBaHMsI, OMHUCHIBATH XOJ| ONBITa M (HOPMYyITUPOBATH
BBIBOJIbI;

e BBINOJHATH IPSIMbIE MU3MEPEHHUSI TEMIEPaTypbl, OTHOCUTEIbHON BJIAXHOCTHU
BO3/lyXa, CHJIbl TOKA, HAIPSDKEHUSI C UCIIOJIB30BAaHUEM aHAJIOTOBBIX TPHUOOPOB
U J1aTYMKOB (PU3UYECKUX BEIMYMH, CPABHHUBATh DPE3YyJbTaThl M3MEPEHUU C
y4€TOM 3aJJaHHON a0COIIOTHON MOTPELIHOCTH;

e IPOBOJUTH HCCIEAOBAHHWE 3aBUCUMOCTH OJHOHM (PU3MUECKON BEIUYUHBI OT
ApPyroi ¢  HCHOJb30BAaHHEM  MPAMBIX  M3MEpPEHUH  (3aBUCUMOCTH
CONPOTHUBIIEHUS MPOBOJHUKA OT €ro JUIMHBI, IJIOIAX NOMEPEYHOr0 CEYEHUS
U YJEJIbHOTO CONPOTHUBIICHMS BEIIECTBA MPOBOJHMKA, CHJIBI TOKA, MIYILETO
yepe3 IpPOBOJHUK, OT HANpsSDHKEHUS Ha IMPOBOJHMKE, MCCIIEIOBAaHUE
[OCJIEJOBATEIBHOIO W MMapajuleJbHOTO  COEIMHEHWH  IMPOBOJHHUKOB):
IUIAHUPOBATh UCCIIEN0BAHUE, COOMPATh YCTAHOBKY M BBINOJIHATH U3MEPEHUS,
cienysl MNPEAJIOKEHHOMY IUIaHy, (PUKCHPOBATh pPE3YJbTAThl IOTYYEHHOM
3aBUCUMOCTH B BUJE TaONHIl U rpauKoB, AEJaTh BBIBOJBI 110 pe3yibTaTaM
HCCJIEI0BAHMS;



MPOBOJIUThL KOCBEHHBIE W3MEpeHUs (HU3UYECKUX BeIWYWH (yIoenbHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTHUBIICHUE MPOBOJAHKMKA, pab0Ta WU MOITHOCTh
ANEKTPUIECKOTO TOKA): TTAHUPOBATH U3MEpCHUS, cobupath
AKCIIEPUMEHTATBHYIO YCTAHOBKY, CIEAys TMPEIJIOKCHHOW WHCTPYKIHH, W
BBIYHCIISATH 3HAUCHHUE BEIIMYNHBI,

coOI01aTh MpaBujla TEXHUKU O€30MacCHOCTH MpH padoTe ¢ JabopaTOpHBIM
000opyI0BaHUEM;

XapaKTepU30BaTh IPHUHIIUIIBI JEHCTBUS U3yYCHHBIX MPUOOPOB U TEXHUICCKUX
YCTPOMCTB C OMOpOW Ha WX OMHCAHHUSA (B TOM YHCIIE: CHCTEMa OTOIUICHHS
JIOMOB, THTPOMETp, TapoBas TypOWHA, aMIIepMETP, BOJBTMETp, CUYETUMK
ANIEKTPUYECKOW SHEPTHH, DJICKTPOOCBETUTEIbHBIC MPUOOPHI, HArPEeBATEIHHBIC
AIIEKTPOITPUOOPHI (mpumepsi), IICKTPUYCCKHE IPEIOXPaHUTEIH,
AIIEKTPOMArHUT, JICKTPOBUTATENIb TOCTOSTHHOTO TOKA), UCIIOJIB3YsI 3HAHUS O
CBOMCTBAX  (PU3WYCCKUX  SBICHUH HM  HEOOXOJMMBIE  (PU3HUCCKHC
3aKOHOMEPHOCTH;

pacmo3HaBaTh IPOCTHIC TEXHUYECKHE YCTPOHCTBA W HW3MEPUTCILHBIC
nprOOpPHI MO CXeMaM M CXEMAaTHYHBIM PUCYHKaM (JKUIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETpP, THIPOMETp, JBHIaTeIh BHYTPEHHEIO CrOpaHus,
AJIIEKTPOCKOI, PEOCTaT), COCTABJSATh CXEMBI JJIEKTPUUECKUX ILererd C
MOCJIEIOBATENIbHBIM U TMapajuIeNbHBIM COCIMHEHUEM D3JIEMEHTOB, pa3iinyas
yCIIOBHBIE 0003HAYEHUS AIIEMEHTOB AJIEKTPUUYECKUX IIEeTIeH;

IPUBOJUTH MPUMEPHI (HAXOAUTh HH(MOPMAIUIO O IPUMEPax) MPaKTHUECKOTO
UCIIOJIb30BaHUs  (PU3MYECKUX 3HAHMM B TOBCEIHEBHOW JKHU3HHM  JUIS
obecrieueHus1 OE30MMACHOCTH TIPU OOpaIeHUH ¢ MPUOOPAMH M TEXHUUYCCKUMH
YCTPOMCTBAMHU, COXPAHEHUS 3/I0POBbSI I COOJIIOCHHS HOPM IKOJIOTHYECKOTO
TIOBE/ICHMSI B OKPYKAIOIIEH cpelie;

OCYHIECTBIISITH MOMCK MHOpMaIuu Gpu3ndeckoro coaepxkanus B MHtepHere,
HA OCHOBE HMEIOIIMXCSA 3HAHUM M IMyTEM CpaBHEHUS JOMOJIHUTEIbHBIX
UCTOYHUKOB BBIJEIATh WH(MOPMAIMIO, KOTOpas SIBISETCS MPOTHBOPEUMBOM
WJIH MOXKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh TMPHU BBITIOJIHEHUH Y4YEOHBIX 3aJaHUil HAYYHO--TIOMYJISPHYIO
auTepaTypy (U3MUECKOTO COJIEpkKaHUs, CIPAaBOYHBIE MaTE€pPHANbI, PECypChl
cetm MHTepHer, Bmamerb NpUéMaMU  KOHCTICKTUPOBAHHUS  TEKCTa,
npeoOpazoBaHust HHGOOPMAITUU U3 OJHOU 3HAKOBOI CHCTEMBI B IPYTYIO;
co3naBaTh COOCTBEHHBIC IMHCHMEHHBIE W KpPATKHE YCTHBIE COOOIICHWS,
0600mass wHQOpMaNHMIO W3 HECKOJBbKHX HMCTOYHHUKOB  (PU3UUICCKOTO
CoJlepKaHMsl, B TOM YHUCJE MyOIMYHO MPEJCTABIATh PE3YIbTATHl MMPOCKTHOM
WM WCCIICIOBATEIIBCKOW NEATETLHOCTH, TIPH 3TOM TPaAaMOTHO HCIOJI30BATh
W3YUYCHHbIH TOHSATUMHBIM  ammapar Kypca (HU3UKH, CONPOBOXKAATh
BBICTYIIJICHUE TIPE3CHTAIUCH;



e IIPU BBHIIIOJIHEHUH Y4YE€OHBIX MPOEKTOB U HCCIEAOBaHUN (U3UYECKUX
MPOLIECCOB  pacHpeneisaTh OO0sf3aHHOCTH B TIpPYIIE B COOTBETCTBUU C
ITIOCTaBJICHHBIMM 3aJla4aMM, CIICIUTH 34 BBIIIOJIHEHWEM IUIAHA ACHUCTBHA M
KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAad B
NEATEIIbHOCTh TPYIIIbI, BBICTPAMBATh KOMMYHHKATHBHOE B3aUMOJECHCTBHUE,
IPOSIBIISASI TOTOBHOCTD pa3periarb KOHQIUKTHI.

K koHiy oOydenust B 9 kjiacce npeIMeTHbIC pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOMIUXCS YMEHUM:

e HCIOJIb30BATh MOHATHS: CUCTEMA OTCUETA, MaTepUaIbHas TOYKA, TPACKTOPHS,
OTHOCHUTEJIBHOCTh ~MEXaHMYECKOTO JBWXeHus, jAedopmanus (ympyras,
IJIaCTUYECKasi), TPeHHE, IEHTPOCTPEMHUTEILHOE YCKOPEHHE, HEBECOMOCTh U
NEePErpy3Ku, LEHTP TSKECTH, aOCOMIOTHO TBEPAOE TENO, IEHTP TIKECTH
TBEPJIOTO Tejla, PABHOBECHE, MEXaHMYECKHUE KOJeOaHWs U BOJIHBI, 3BYK,
uHpa3ByK HW  YyJIbTPa3BYK,  DJJEKTPOMArHUTHBIC  BOJIHBI,  IIIKaJa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJMU30PYKOCTh U JAIIBHO30PKOCTh, CIEKTPHI
UCITyCKaHUSI W TIOTJIONIEHHUs, ajdb(da-, 6eTa- U raMMa-u3aydeHus, U30TOIIHI,
siZIEpHast SHEPTeTUKA;

e pasznuuaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJUHEHHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIIMHEWHOE JBW)XEHHE, CBOOOJHOE
naJieHUE TeJl, PABHOMEPHOE JABUKEHHE 10 OKPYKHOCTHU, B3aUMOJEHCTBHUE TEN,
pEaKkTUBHOE JBWXKEHHUE, KojebaTeapHOe JBIDKEHHE (3aTyxalouue |
BBIHYXKJCHHBIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBHKEHHUE, OTPaKEHHE
3BYyKa, NMPSMOJMHENHOE paclpOCTPaHEHUE, OTPAXKEHUE U MPETOMIIEHUE CBETA,
MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3JIOKEHHE OEJIOro CBETa B CIIEKTP U
CIOKE€HHE  CIEKTPAJIIbHBIX IIBETOB, JHUCIEPCHUS CBETa, €CTECTBEHHAas
PaauO0aKTUBHOCTh, BO3HUKHOBEHHUE JIMHEMYATOrO0 CIEKTpa H3JIYy4YEeHUs) IO
OMMCAaHUIO HX  XAPAKTEPHbIX CBOWCTB M HAa  OCHOBE  OIBITOB,
JEMOHCTPUPYIOIMHX JaHHOE (PU3NYECKOE SBIICHUE;

e pacmo3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3MUECKUX SBICHUNA B OKPYKAIOIIEM
mupe (B TOM uucie (U3HUECKHe SIBICHHS B MPUPOJIC: MPHUIUBBHI U OTIUBHI,
nBukeHre MiaaHeT COJHEYHOM CHCTEMBI, PEaKTUBHOE JABUKEHUE MKUBBIX
OpPraHu3MOB,  BOCHPHUSTHE  3BYKOB  JKMBOTHBIMH,  3€MIICTPSICEHHUE,
CEeCMHYECKHE BOJHBI, I[yHAaMH, 3XO, I[B€Ta Te€J, ONTHUYECKUE SIBICHUS B
npupoje, OHOJOrMYecKoe [EWCTBUE BUJAMMOIrO, YIbTPa(HUOIETOBOIO H
PEHTIE€HOBCKOTO  M3JIyYEHHH, €eCTEeCTBEHHBI  paAuOakTUBHBIA  (OH,
KOCMHYECKUE JIyYd, PAJANOAKTUBHOE H3JIYYEHUE MPUPOJHBIX MHUHEPAJIOB,
NEUCTBHE PANMOAKTUBHBIX HW3JIYYEHUU HAa OpPraHU3M YeJIOBEKa), MPU ITOM
MEPEBOJUTh MPAKTUYECKYIO 3a/lauy B Y4YEOHYIO, BBIJICISATH CYIIECTBEHHBIC
CBOMCTBa (MpU3HAKKN) PU3HUECKUX SBJICHUMH;

e OIKCHIBATh M3YYEHHBIE CBOMCTBA TEN W (PUIMUECKUE SBJICHUS, HUCHOJb3Ys
dbu3uyeckue BeNUYMHBl (CpelHsii M MIHOBEHHass CKOPOCTh Tejla IMpu



HEPaBHOMEPHOM JIBIDKCHHH, YCKOpPEHHWE, TepeMeIIeHne, IyTh, YTrioBas
CKOpPOCTh, CHJIa TPEHHS, CHja YOPYrOCTH, CHJA TSDHKECTH, YCKOPCHHE
CBOOOJTHOTO TANEHHUS, BEC Tela, UMIYJIbC Tela, WMITYJIbC CHIIBI,
MExXaHW4ecKass paboTa W MOIIHOCTh, TIOTEHIMATbHAS JHEPrUs Tea,
MOJTHATOTO HaJ TOBEPXHOCTBIO 3€MJIM, IOTCHIIMAIBHAS DHEPTHs CXKATOU
NPYXUHBI, KHHETUYECKasT SHEPTHsI, TIOJTHAS MEXaHUYeCKash SHEPTHS, TIEPUOT U
JacToTa KojeOaHWi, JJIWHA BOJHBI, T'POMKOCTh 3ByKa W BBICOTa TOHA,
CKOpPOCTh CBETa, II0Ka3aTeib MPEIIOMJICHUS CpeIbl), TPH ONMHCAHHUH
NPAaBWIBHO TPAKTOBaTh (PU3WYECKUIA CMBICT HCIIOJIB3yeMbIX BEIIMYHH,
0003HAUEHUST W CIUHUIBI (U3MYCCKUX BEJIMYMH, HAXOJIUTh (OpPMYIIHI,
CBSI3BIBAIONINE JAaHHYIO (DU3MYECKYI0 BEJIMYMHY C JAPYTUMH BEIWYHMHAMU,
CTPOUTH TpaMKN N3YICHHBIX 3aBUCHMOCTEH (PU3NYECKUX BEITUYHH,
XapaKTepu30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS W IPOIECCHI,
UCIIONIb3YsI 3aKOH COXPAaHCHHSI DHEPrUH, 3aKOH BCEMHPHOI'O TATOTCHMS,
NPHUHIIAIT CYTIEPIIO3UIIMHA CHJI, IPUHIIAIT OTHOCUTEIBHOCTH [ ajuiiesi, 3aKOHBI
HproTOHA, 3aKOH COXpaHCHUS UMITYJIbCA, 3aKOHBI OTPAKEHUS M TIPCIIOMIICHUS
CBETa, 3aKOHBI COXPAHCHHS 3apsJIOBOTO M MAacCOBOTO YHUCEN TPH SICPHBIX
peaknusx, TpPH OSTOM JIaBaTh CJIOBECHYI (OPMYJIUPOBKY 3aKoHa U
3aMKChIBATh €r0 MATEMATHYECKOE BHIPAKEHUE;

OOBSACHATH (HU3MUECKUE TMPOIECChl U CBOWMCTBA T, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISTH
PUYUHHO-CIIEJICTBEHHBIE CBSI3H, CTPOUTh OOBACHEHHE W3 2—3 JIOTMYECKHX
mIaroB ¢ omopoil Ha 2-3 U3Y4YEHHBIX CBOMCTBAa (DU3UYECKUX SBICHUMH,
(bu3MUECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

peliath pacu€THble 3a/a4M (OMUPAIOIIMECS HA CUCTEMY W3 2—3 ypaBHEHHUN),
UCIIOJNIb3Ys 3aKOHBI M (POPMYIIbI, CBSI3BIBAIONINE (PU3MUECKHE BEIMYMHBI: HA
OCHOBE aHallM3a yCIOBUS 3aJa4d 3allUCHIBATh KPATKOE YCIOBUE, BBISBIATH
HEJIOCTAIONIe WJIM HW30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI W (OPMYJIBI,
HEOOXOMUMBIE IS PEIICHHs, TPOBOAUTh pacu€Thl U  OIEHUBATH
PEATMCTUYHOCTH TIOTYYEHHOTO 3HAUCHUS (PU3NIECKOI BEITMYUHEI;
pacmo3HaBaTh TPOOJEMBI, KOTOPHIE MOXKHO PpEIIUTh TPHU OMOIIU
¢u3nUeCKX METO/OB, HCIIONB3Yys OIMCAHUE WCCIEOBAaHUS, BBIJEIATh
npoBepsieMOE  TMPEIONIOKEHHE,  OICHWBATh  MPABUIBHOCTH  TMOPSJIKA
NIPOBEJICHUS UCCIIEIOBAHUS, I€TIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThI
HaOJIFOJIEHUH U OIBITOB;

MIPOBOAMTH OTBITHI IO HAOTIOACHUIO (PU3NUYECKUX SBICHUU WU (HU3UIECCKUX
CBOMCTB Ten (M3ydeHUE BTOPOro 3akoHa HBIOTOHA, 3aKOHA COXPAaHEHUS
DHEPTUH, 3aBUCUMOCTh TMEpPHOJa KOJeOaHWN MPYKUHHOTO MasTHUKA OT
MAacChl Tpy3a M )XECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT aMILTUTY IBI MaJIBIX
KoJIeOaHMi, TPSMOJIIMHEWHOE PacIpOCTpaHEHUE CBETA, PA3NIOKEHHE OEIIoTro
CBETa B CIEKTP, M3yYCHHUE CBOWCTB W300pPAKECHHUS B TUIOCKOM 3EpKajie u



CBOICTB HM300pakeHUA MpeaMera B coOuparouied JHuH3€e, HaOIIoAeHHe
CIUIOUIHBIX W JIMHEHYATHIX CIIEKTPOB U3JYUYEHHUSI): CAMOCTOATEIBHO COOUPAThH
YCTAaHOBKY U3 M30BITOYHOrO Habopa 000pyAOBaHMs, OMUCHIBATH X0/ ONbITA U
€ro pe3yJbTaThbl, POPMYIUPOBATH BHIBOBL;

OPOBOAUTH NHPU HEOOXOAMMOCTH CEpUI0 MPAMbBIX H3MEPEHHH, OIpeaesss
CpelHee 3HAuYeHHe M3MepseMod BenuyuHbl ((DOKYCHOE paccTOsSHHE
coOuparomiel  JuH3bI), OOOCHOBBIBATH BBIOOpP  croco0a  H3MEpeHUs
(u3MepuTenbHOro NMpudopa);

OPOBOAUTH  HUCCJIEJAOBAHME  3aBUCUMOCTEH  (U3MYECKUX  BEIUYMH C
UCIIOJIb30BAaHUEM MPAMbBIX HU3MEPEHUH (3aBUCMMOCThH MYTH OT BPEMEHHU MpPH
PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HayaJIbHOW CKOPOCTH, EpHoJIa KojJeOaHu
MaTEMaTUYECKOr0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKEHUS
CBETa OT yIJIa MaJIeHUsl M yIJia MpeJoMJIeHUs OT YIJia MaJIeHus ): INIAHUPOBATh
UCCJIEIOBAHNE, CAaMOCTOSITEIbHO COOMpaTh yCTaHOBKY, (DUKCUPOBATH
PE3yNbTAThl MOJYYEHHON 3aBUCUMOCTU (PU3HUYECKUX BEJTUYHMH B BHUJIE TaOJIHUIL
U TpaUKOB, JIeTaTh BBIBOJIBI IO PE3YJIbTATAM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE MU3MEPEHUSI (PU3NUECKUX BETUUYMH (CPEAHSSI CKOPOCTh
U YCKOpEHHE TeJa MPU PABHOYCKOPEHHOM JBUKEHHUH, YCKOPEHUE CBOOOIHOTO
najeHusi, JKECTKOCTh NPYXUHBI, KOIDPUIMEHT TpPEHUs CKOIBKEHHUS,
MexaHuudeckass paboTra M MOIIHOCTh, 4YacToTa W Mepuoi KoseOaHuit
MaTEMaTUYECKOTO U TNPYKUHHOTO  MAasTHUKOB, ONTHYECKas  CHJia
coOuparoiel JUH3bI, PaJAMOAKTUBHBIA (OH): TUIAHUPOBATH H3MEPEHHUS,
coOUpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIIIOJHATH U3MEPEHUS, CIETYsI
NPENJIO)KEHHONW  MHCTPYKIUM,  BBIYUCIATH  3HAYCHHE  BEIUYUHBI U
aHAM3UPOBATH MOJYYCHHBIE PE3YIbTaThl C YUYETOM 3aJIaHHOW MOTPEIIHOCTH
U3MEPECHUI;

coOJIro1aTh TIpaBHJIa TEXHUKH OE€30MacCHOCTU MpH padore ¢ 1abopaTopHBIM
000py10BaHUEM;

pa3iauyaTh OCHOBHBIE TPU3HAKM HM3YYEHHBIX (PU3UUYECKHX MOJENIEH:
MaTepuanbHas TOYkKa, aDCOIIOTHO TBEPAOE TEJIO, TOUCYHBIH UCTOYHUK CBETA,
Jqyd, TOHKas JIMH3a, IJIaHETapHas MOJelb aToMa, HYKJIOHHAas MoJeib
aTOMHOTO s1pa;

XapaKTepHU30BaTh MPUHIUIBI JCHCTBHS U3yUYE€HHBIX TPUOOPOB M TEXHUUECKHUX
YCTPOICTB C ONOPOW Ha UX ONUCAaHHA (B TOM 4YMCIIE: CHUIOMETP, JATUUKHU
IOJIO)KEHMSI, PACCTOSHUS M YCKOPEHHMs, PAKEeTa, IXOJIOT, OYKH, IMEPHUCKOIL,
¢oToanmapaT, ONTHUYECKHE CBETOBOJABI, CIIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), ucmonb3ys 3HaHHA O CBOWCTBaX (PU3WYECKUX SBICHUA U
HeoOXouMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbl U CXEMATHYHBIE PUCYHKH H3YUYCHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJIOIMYECKUX IPOLIECCOB MPHU



pelIeHnr yueOHO--TIPAaKTUYECKUX 3a71a4, ONTUYECKUE CXEMBI JUISI TIOCTPOCHHS
M300paKeHU B TJIOCKOM 3€pKayie ¥ COOUpAIOIIeH JINH3E;

MPUBOJUTH NMPUMEPHI (HAXOIUTh MH(POPMALIMIO O MPUMEpPaX) MPAKTUUECKOTO
WCIIONB30BaHUSl  (DM3MUYECKUX 3HAHUM B TOBCEJHEBHOW OJKU3HU IS
oOecrieueHus: 6€30MacHOCTU PU OOpaALIEHUHU C TPUOOPAMU U TEXHUYECKUMHU
yCTPOWCTBAMH, COXPaHEHUS 37J0POBBSI M COOIIOJICHISI HOPM SKOJIOTHUECKOTO
IOBEJCHUS B OKPYXKAIOLIEH CPELE;

OCYILECTBIIATH MOUCK MHPOpMaIu (HU3HMIECKOro coaepkanus B MHTepHeTE,
CaMOCTOSITENFHO ~ (pOpMYNHpysl TOUCKOBBIA  3alpoc, HAXOIUTh TYTH
OTpe/eNeHUs] JIOCTOBEPHOCTH TONyYeHHOW WH(GOpMalnud Ha OCHOBE
UMEIOIINXCS 3HAHUH U IOTIOJTHATEIBHBIX HICTOYHUKOB;

UCTIOJh30BaTh MPHU BBIMOJHEHWN YYEOHBIX 3a/JlaHUil Hay4YHO--TIOMYJISPHYIO
AUTEpaTypy (U3NYECKOTO COJEpIKaHUs, CIPABOYHBIE MAaTEPHAIbI, PECYpPCHI
cetm  UHTepHeT, BiameTh NpuéMaMM  KOHCIICKTUPOBAaHUS  TEKCTa,
npeoOpazoBaHus HHPOPMAIHU U3 OJJHOW 3HAKOBOW CHCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE
UHPOpPMAIIMK M3 HECKOJIBKMX HWCTOYHUKOB (DU3MUECKOTO COJACPIKAHMUSA,
NyOJIMYHO TIPEACTaBIATh PE3yabTaThl MPOSKTHOW WM HCCIIEIOBATEIbCKON
JESITeIbHOCTH, MPU 3TOM I'PAMOTHO MCIIOJIb30BATh M3YUEHHBIM MOHATUHHBIN
anmapaT HM3y4yaeMoro pasjena (U3MKM U COINpPOBOXKJATh BBICTYIICHUE
npe3eHTanuei ¢ yaéToM 0coOEHHOCTEN ayIUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE
7 KITIACC

KoandecTBo 4acoB

DJIeKTPOHHBIE (HU(PPOBHIE)

Ne n/m HaumeHoBaHuUe pa3/iesioB M TeM NMPOrpaMMbIl Beero KonTpoabHbIe IIpakTHYecKHe 06 pA30BATETLHBIE PeCYPCI
PadoThI padoThI
Pazgen 1. @usuka v eé poJib B NO3HAHMH OKPYKAIOIIEro MUpPa
1.1 dusmka - HayKa 0 MPUPOIE 2 1 https://m.edsoo.ru/7f416194
1.2 DU3HUECKUE BETMYUHEL 2 1 https://m.edso0.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIA METO/T MO3HAHUSI 2 1 https://m.edsoo.ru/7f416194
Hroro no pazueny 6
Paznen 2. IlepBoHayaibHble CBeIeHUS 0 CTPOCHHMH BelllecTBA
2.1 CtpoeHue BelecTsa 1 https://m.edsoo.ru/7f416194
2.2 JIBu>KeHHe U B3aUMOZIEHCTBUE YaCTHIL BEIIECTBA 2 1 https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSTHHUS BEIIECTBA 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pasnen 3. JIBuikeHune U B3auMojeiicTBue Tej
3.1 MexaHUYEeCKOE IBIKEHUE 3 https://m.edso0.ru/7f416194
3.2 Wueprums, Macca, IIOTHOCTb 4 1 https://m.edsoo.ru/7f416194
3.3 Cuna. Bugsl cun 14 1 2 https://m.edsoo.ru/7f416194
HUroro no pazaeny 21
Pa3nen 4. JlaBjieHue TBEPABIX TeJl, JKUAKOCTEH M Ta30B
41 Hanenue. [lepenaua naBnenus TBEPABIMU TENAMH, 3 https://m.eds0o.ru/7f416194
KHUJKOCTSMH U Ta3aMH
4.2 JlaBieHue KUAKOCTH 5 https://m.edsoo.ru/7f416194
4.3 ATMochepHOE TaBIeHe 6 https://m.edsoo.ru/7f416194
4.4 JleficTBrE )HUAKOCTH U I'a3a Ha MOTPYKEHHOE B HAX TEIIO 7 3 https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pa3nen S. Padora 1 MOIHOCTDb. JHEprust
5.1 Pa6ora 1 MOIHOCTH 3 1 https://m.edso0.ru/7f416194
5.2 IpocTeie MEXaHU3MBI 5 1 https://m.edsoo0.ru/7f416194
5.3 MexaHuuecKast JHEpIrHsi 4 1 1 https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O TTPOT'PAMME 68 2 13



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

8 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHbIE
Ne (uudgposbie)
HanmenoBanue pa3iesioB 4 TeM NPOrpaMMbl Kontpoabubie | IlpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUS
. bubnuoreka [JOK
11, C 7 1
TPOCHHE H CROHCTRA BEMliecTsa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
12| T 21 1 5
CIDIOBHIE HPOUCCCHl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS
21 DIIEKTPUYECKHE 3apAibl. 3apsKEHHbBIE Tela U UX 5 1 bubnuoreka [IOK
' B3aUMOJICIICTBIE https://m.edsoo.ru/7f4181ce
2.2 | TlocTosSTHHBIN SEKTPUUECKUN TOK 20 7 bubmorexa [IOK
https://m.edsoo.ru/7f4181ce
2.3 | MarsuTHbIC SIBICHUS 6 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
241 DO 4 1
JICKTPOMATHITTHA MK https://m.edsoo.ru/7f4181ce
Uroro mno pazueny: 37
PezepBHOC Bpems: 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 14.5



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

9 KUIIACC

KoanuecTBo yacoB

lijil-; HaumenoBanue Pa3aeaoB M TEM NPOrpaMMbl Beero Kor;lpﬁ(()).r::l,le Hpa::ﬁp:;iilme (?g; ;Zifﬁ;fnﬁgqgfg;;g
Pazjnen 1. Mexanuveckue siBJeHUs

1.1 |Mexanudeckoe IBM>KCHHUE U CIIOCOOBI €ro OMUCAHUS 10 1 1 https://m.edsoo.ru/7f41a4a6

1.2 |B3aumopelcTBHe Tel 20 3 https://m.edsoo.ru/7f41a4a6

1.3 |3akoHBI cOXpaHCHHS 10 3 https://m.edsoo.ru/7f41a4a6

Wroro mo pazueny 40

Paznen 2. Mexanuveckne KoJieOaHUS U BOJHbI

2.1 |MexaHu4eckue KoJeOaHus 7 3 https://m.edsoo.ru/7f41a4a6

2.2 |MexaHWYeCKHe BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6

Hroro mo pazgeny 15

Paspgen 3. DileKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI

3.1 | DeKTpOMarHuTHOE MOJIE U DJIEKTPOMArHUTHBIC BOJTHBI 2 https://m.edsoo.ru/7f41a4a6

Hroro no pazneny

Pa3nen 4. CBeToBbI€ SIBJICHUSA

4.1 |3akOHBI pacIpOCTPaHEHHUs CBETA 6 2 https://m.edsoo.ru/7f41a4a6

4.2 |JIuH3BI U ONITUYECKUE MPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6

4.3 |Pa3noxxenue 6eaoro cBeTa B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6

Hroro no pazgeny 15

Pa3nes 5. KBanToBbI€ sIBJICHUSI

5.1 |McnyckaHue U TOTJIOIIEHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6

5.2 |CtpoeHue aTOMHOTIO siJipa 6 1 https://m.edsoo.ru/7f41a4a6

5.3 |SInepHbIC peakiuu 7 1 https://m.edsoo.ru/7f41a4a6

Hroro no paszneny 17

Pa3nea 6. IloBTopuTe1bHO-0000 A0 M MOTYJIb

6.1 ‘HOBTOpeHI/Ie 1 00600111eHHne coJiepKaHus Kypca hu3nku 3a 7-9 kiacce 9 1 2 ‘https:// m.edso00.ru/7f41a4a6

Wtoro mno pazneny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27 ‘



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

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
N Koun4yecTBo yacos DJIeKTPOHHBbIE
°
Tema ypoka KonTposabubiellpakTHyecKkne Aara undposbie
n/n Bcero H3y4YeHUs
padoThI padoThI odpa3oBaTejibHbIE
pecypcsbl
1 |®usuka — nayka o npupoje. SIBIeHHs IPUPOIBI
2 |Mdusnyeckue SABICHUS 1
3 | Dusuyeckre BEIMYUHBI M MX U3MEPEHUE
4 Ypok-uccnenosanue "M3mepenne reMneparypsl Ipu IMOMOIIN 1 1
KUJKOCTHOTO TEPMOMETpA U JATYMKA TEMIEpaTypsl"”
5 MeTOJII)E Hay4qHOTO NMO3HAHUA. Onucanue pusnueckux 1 https://m.eds00.ru/ff09F72a
SIBJICHU C TIOMOIIIBbIO MOJeNel
VYpoxk-uccnenoanue "[IpoBepka runoTe3bl: JaIbHOCTD MOJIETA
6 mapuka, MyImEHHOr0 TOPU30HTANLHO, TEM OOJBIIE, YEM 1 1
OoJibIe BBICOTA ITycKa"
7 Crpoenue BemectBa. OMNbITHI, JOKa3bIBAIOIINUE TUCKPETHOE 1 https://m.edsoo.ru/ff09fe0a
CTpOEHHE BeIlleCTBa
8 |JIBMKeHHUE 4acTHIl BEIECTBA 1 https://m.edsoo.ru/ff0a013e
9 VYpok-uccienoBanue «OnbITH 10 HAOIIOACHUIO TEIIJIOBOTO 1 1
paciupeHus ra30B»
10 |ArperaTnele cocTosHMs BelecTBa 1
11 Oco0eHHOCTH arperatHeIX COCTOSIHUM BOJIbl. O000IIIeHKE TIO 1 https://m.eds00.ru/ff0a0378
pazneny «llepBoHauanbHbIe CBEACHUS O CTPOCHHUU BEUIECTBA
12 Mexannyeckoe IBUKeHUE. PaBHOMEpHOE 1 HEpaBHOMEPHOE 1 https:/m.edsoo.ru/ff0a05c6
JBMO)KEHUE
13 | Ckopocts. Equnuisi ckopoctu https://m.edso0.ru/ff0a079c
14 |Pacuer nmyTi 1 BpeMeHH IBHKEHUS https://m.edsoo.ru/ff0a0ae4
15 |Muepumst. Macca — mMepa MHEPTHOCTH Tel 1 https://m.edsoo0.ru/ff0a0c10



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

IInoTHOCTE BemecTBa. PacueT Maccel u 00beMa Tejia o ero

16 https://m.edsoo.ru/ff0a0fee
TJIOTHOCTH

17 Jlaboparopras pabota «Onpe/eneHre IIOTHOCTH TBEPIOTO
Tena»

18 |Pemenue 3agau mo teme "IloTHOCTH BemecTBa" https://m.edsoo.ru/ff0al23c

19 Cuia Kak XapaKTepucTrka B3aumoaercTsus Tein. Cuiia
ynpyrocTtH. 3akoH I'yka

20 Jlaboparopnas padota «3yueHue 3aBUCUMOCTH PACTHKEHUS
(meopmaiyin) Npy>KUHBI OT MPUIIOKEHHOU CHITBI»

21 |[[SIBnenue Tarorenus. Cuna TSHKECTH

29 CBsI3b MEXTy CHIION Tspx'e':cm 1 Maccoi Iena. Bec Tena. https:/m.edsoo.ru/ff0al778
Pemenue 3agad o treMme "Cuiia TsDKeCTH

23 Cuita TskecTH Ha Apyrux iaHetax. @usndeckue hitps://m.eds00.ru/f0a1502
XapaKTEPUCTHKH TUIAHET

24 |Usmepenue cui. [[MAHAMOMETD https://m.edsoo.ru/ff0al8cc

25 |Bec Tena. HeBecomocTs https://m.edsoo.ru/ff0al778

26 CJ‘IO)KGHI/Ive JIBYX CHJI, HAIIPaBJIEHHBIX 110 OJTHOM MPSIMOH. httos://m.edsoo.ru/ff0ala70
PaBHOielicTBYIOIIAS CHIT

27 |Pewenue 3an1au no teme "PaBHojeicTByromas cun'

28 |Cuna tpenus u €€ Bujbl. TpeHUe B IPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c

2 JlaboparopHas pabota «/3yueHue 3aBUCUMOCTH CUJIbI TPEHUS Bu6morexa [OK
CKOJIbKEHUS OT CUJIBI IaBJICHUS U XapakTepa

A  xap P https://m.edsoo.ru/ff0alcc8

COTMPUKACAIOLIUXCS MOBEPXHOCTEM»

30 |Perienue 3a1a4 Ha ONPEIETIEHUE PABHOACHCTBYIONIEN CHIIBI

31 Pemenue 3aau no Temam: «Bec Tenay, <f1“ paduueckoe https://m.edsoo.ru/ffoalde0
nzo0paxenue cunmy, «Cuinbly, «PaBHOEHCTBYIONIAS CHIDY

32 |IpoMeKyTOUHBI KOHTPOIb.

33 | Tasnenue. CriocoObl yMEHBUICHUS ¥ YBEIMUEHHS JABJICHUS https://m.edsoo.ru/ff0a20a6

34 |MaBieHue rasa. 3aBHCHMOCTH JIaBIICHUS Ta3a OT 00bEMa, https:/m.edsoo.ru/ff0a2376

TeMIepaTyphbl
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Hepe):[aqa JaBJICHUA TBépIIBIMI/I TCJIaMHU, XUAKOCTAMHU U

35 1 https://m.edsoo.ru/ff0a25b0
razamu. 3akoH Ilackais

3p |/laBICHUE B JKUIKOCTH M Ia3e, BRI3BAHHOC ACHCTBHCM CHIIBI 1 https://m.edsoo.ru/ff0a2718
TSHKECTH

37 Pemenue 3anau 1o teme «JlaBjieHue B )KUJAKOCTH U Tas3e. 1 https://m.edso0.ru/f0a2826
3axon [lackamsa»

38 |Coobmaromuecs cocybl 1 https://m.eds00.ru/ff0a2970

39 |'uapaBnmueckmii mpecc 1 https://m.edsoo.ru/ff0a3136

40 |ManomeTtpsl. TTopIIHEBO# KHUAKOCTHBIN HACOC 1

41 | Armocdepa 3eMid ¥ TIPUYUHBI €€ CYIECTBOBAHKS 1 https://m.edsoo.ru/ff0a2b5a

42 |Bec Bo3zayxa. AtmocdepHOE naBlIcHUE 1 https://m.edsoo.ru/ff0a2b5a

43 |Usmepenne armocdeproro napnenns. Onbir Toppuuenm 1 https://m.edsoo.ru/ff0a2da8

44 |38BHCHMOCTb aTMOC()EPHOTO JIABIICHHS OT BEICOTHI HaJl 1 https://m.edsoo.ru/ff0a2fca
YPOBHEM MOPSI

45 Bapomerp-anepouns. ATMocdepHOe JaBiIeHUE HA Pa3IMYHBIX 1 https://m.edsoo.ru/ff0a2fcd
BEICOTAaX

46 Pewenue 3aga4 o reme " AtmocdepHoe napieHue" 1

47 |ACHCTBHE XKUIKOCTH ¥ Ta3a HA IOTPYKEHHOE B HUX TEIIO. 1 https:/m. edsoo.ru/ff0a3276
ApxumMmeJioBa cuia

48 Ha6opaTc3pHa;1 pa6ovTa «OmpeeneHre BbITAIKABAIOLIEH 1 https://m.edsoo.ru/ff0a33fc
CHJIBI, JEWCTBYIOILEH Ha TEJIO, OIPYKEHHOE B KUIKOCTD

4o JlaGoparopHas pa60Tz:3 o Teme «I/Iccnez[olsaHHe 3aBUCUMOCTH . BuGnuotexa LIOK
Beca Tejla B BOJIE OT 00BEMA MOIPY/KEHHOM B KHMIKOCTh YaCTH htts://m.edsoo.ru/ff0a3514
Tena

50 |ITnaBanue Tem. 1 https://m.edsoo.ru/ff0a3a96

51 |Jlaboparophas pabora "KoHCTpynpoBaHue apeomMeTpa Wi 1
KOHCTPYMPOBAHHUE JIOJKU U ONPEJICIICHUE €€ rpy30noIbEMHOCTH .

5o |Pemenne 3azad no Temam: «BOSI[YXOHJ‘IaBaHI:Ie. [MnaBanue 1 https://m. edsoo.ru/ff0a3654
CY/I0BY», «JlaBJIeHHE TBEPABIX TEN, JKUIAKOCTEH 1 Ia30By.

53 |CamocrosrenbHas pabota «Bosmyxomnasanue. [lnaBanue 1
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Cy0OB», «JlaBlieHHE TBEPJIBIX TEJI, )KUJIKOCTEN U Ta30BY.

94 |Mexanunyeckas paboTa. https://m.edsoo.ru/ff0a3f82
55 |MommHocTh. EAMHUIBI MOIITHOCTH. 1 https://m.edsoo.ru/ff0a3f82
56 VYpok-uccienoBanue "Pacyér MOIIHOCTH, pa3BUBAEMOM Npu 1 1
noabEME 10 JecTHULE" .
S7 |TIpocTteie MexaHU3Mbl. Pbryar. PaBHOBecHe CHII Ha phlyare. 1
58 Pbruaru B TexHuke, 61,1T}i u npupoje. JlabopatopHas padoTta 1 0.5 https://m.edsoo.ru/ff0ad78e
«MccreoBanue yCIOBUI PaBHOBECHS pblUaray.
59 |Pemenue 3ama4 1o TeMe «YCIOBUS PABHOBECHS PhlUara. 1 https://m.edsoo0.ru/ff0a48a6
KoaddumumenT mosesnoro aecTBusi MexaHu3Mma.
60 |Jla6oparopras padora «M3mepenue KI1J] HakIOHHOM 1 0.5
TUTOCKOCTH.
61 |Pemenue 3amau no teme "Pa6ora, momHocTs, KIT/T" 1 https://m.edsoo.ru/ff0a4c48
62 |Mexannueckas sneprusi. Knnernueckas n OTCHIMANBHAs 1 https://m.edsoo.ru/ff0a4252
SHEPTHSL.
63 |3akoH coxpaHeHUs] MEXaHUYECKOW SHEPTHH. 1 https://m.edsoo0.ru/ff0a4360
YPOoK-3KCIIEpUMEHT 10 TeMe " IKCIIEpUMEHTAITBLHOE
64 |omnpenenenne u3MeHeHHs KUHETHYECKON U MOTEHIUATLHON 1 1
SHEPTUH TPU CKATHIBAHWUH TEJA [0 HAKIIOHHOW MIOCKOCTH".
65 |MiTOoroBbIii KOHTPOJIb. 1
66 E’GSGpBHBII/I ypok. PaGota ¢ "TeKCTaMI/I 0 TeMe 1 https:/m.edsoo.ru/ff0adeed
Mexanudeckoe aBrxeHne".
67 Pe?epBHbII/I YPOK. Pa60T'ii ¢ TEKCTAMH IO TeMe JlaBneHue 1 https://m.edsoo.ru/ff0adffe
TBEP/IBIX TEJI, JKUIKOCTEH U ra3oB'.
68 PesepBHriit ypok. Pabota ¢ Texkcramu o teme "PaboTa. 1
MomHOCTB. DHeprus'.
OBIIEE KOJIMYECTBO YACOB IIO ITPOIT'PAMME 68 12
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8 KUIIACC

Ne KonunuyectBo 4yacos DJIEeKTPOHHbIE
n/n Tema ypoxa Bcero KonrpoubsHnsie IlpakTtuyeckue Aara - jindposbie
H3yuyeHusi 00pa3oBaTejibHbIe
padoThI padoThI pecypest
00630p matepuana 7 kinacca 1 https://m.edsoo.ru/ff0a5256
BxoaHo# KOHTPOJIB. 1 1
OcHOBHBIE TIOJIO’KEHUST MOJIEKYJIIPHO-KUHETUUECKON TEOPUH U
3 HX ONBITHBIE TOATBEPKAEHUS. Macca u pa3Mep aTOMOB U 1 bubnuoreka [JOK
MoJieKkys. Mojenu TBEpIOro, KHUAKOTO U Ta3000pa3HOTOo https://m.edsoo.ru/ff0a540e
COCTOSTHUM BeIlecTBa
OObsicHEHHE CBOMCTB TBEPOTO, KUJIKOTO M Ta3000pa3HOTO
4 |cocTosHUII BellecTBa Ha OCHOBE MOJIOKEHUH MOJIEKYIISIPHO- 1
KMHETUYECKON TEOPUH
Kpucrannmaeckue u amopdabie Tena https://m.edsoo.ru/ff0a5800
CmaunBaHue U KanuuIsIPHOCTh. [I0BEepXHOCTHOE HATSIHKEHUE 1 https://m.edsoo.ru/ff0a5530
TernoBoe pacuipeHue U cxaTue https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBs3b TEeMIIEpaTypbl CO CKOPOCTHIO TEIIOBOTO 1
JIBUKCHUS YACTHII
9 Bayrpennss sueprus. CriocoObl ”3BMEHEHHS BHYTPEHHEH 1 bubnuoreka [JOK
SHEpPruu https://m.edsoo.ru/ff0a5c60
10 |Bunel Teruionepeaaun 1 https://m.edsoo.ru/ff0a6412
1 Ypok-koHpepennus "[IpakTiudeckoe UCHOIb30BAHUE TETIJIOBBIX 1 1 bubnnoreka [JOK
CBOMCTB BEIIIECTB M MAaTEPUAJIOB B IEJISAX dSHEPTrocOepekeHus " https://m.edsoo.ru/ff0a65c0
12 |KomndecTBO TEIIOTHL Y AelbHas TEMIIOEMKOCTh 1 https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHe TeroBoro 6ananca. TermooOMeH 1 TEeIIoBoe 1 bubnuoreka [IOK

paBHOBECHE

https://m.edsoo.ru/ff0a7088
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Jlaboparopras pabota "HccnenoBanue sIBICHUS TEMIOOOMEHa

bubmuoreka [JOK

14 IIPY CMELIMBAHUM XOJIOJAHOM U ropsiueit Bos!" https://m.edsoo.ru/ff0a6a98
15 Pacuer konuyecTBa TEIIOTHI, HEOOXOUMOTO JJIS HArPEBAHUS
TeJa ¥ BBIACIISIEMOr0 UM MPHU OXJIaKICHUU
16 Jlaboparoprast pabota "OrnpeneneHue yuenbHOW TEII0EMKOCTH bubmmoreka [JOK
BelecTna" https://m.edsoo.ru/ff0a6bbQ
17 |DHeprus TormBa. Y aenbHas TEMJIOTa CTOPAHUS https://m.edsoo.ru/ff0a7b5a
18 [InaBneHne n oTBEpAEBaHUE KPUCTATUIMYECKUX TEN. Y I€TIbHAS bubnnorexa [JOK
TEIUIOTA TUIABJICHUS https://m.edsoo.ru/ff0a71d2
19 JlabopaTtopHas pabota "OnpeneneHne yaeabHON TETUIOThI bubmuorexa [JOK
IJIaBJIeHNA Jbaa" https://m.edsoo.ru/ff0a72fe
20 |[TapooOpazoBanue u KoHAeHCaus. Vicnapenue. https://m.edsoo.ru/ff0a740c
Kunenue. Y aenpHas Temiota mapooOpa3oBaHus 1
21 xoHpaeHcanuu. 3aBUCUMOCTb TEMIEPATYPhI KUIIEHUS OT Bubmmorexa [IOK
ATMOC(IEPHOTO JABICHILS. https://m.edsoo.ru/ff0a786¢c
99 Bnaxxnocts Boznmyxa. JlabopaTopHas padota "OnpeneneHue bubnuoreka [IOK
OTHOCHUTEJILHOU BIQXKHOCTH BO3ayXxa'. https://m.edsoo.ru/ff0a7628
23 |PemieHue 3a1a4 Ha OINpe/IeieHUE BIaXXHOCTH BO3yXa.
24 [Tpunnune! paboTe! TemaoBbiX aurareneif. [laposas TypOuna.
JIBurarenb BHYTPEHHETO CrOpaHUSI.
o5 KII] TermoBoro aurateis. TenaoBbie ABUTATEIN U 3alllUTa bubnuoreka [JOK
OKpYXarolen cpeapl. https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEeHHsI U MPEBPALECHHS SHEPTUU B TEILIOBBIX
rporeccax.
97 ITonroToBka Kk KOHTPOJBHON paboTe 1o Teme "TemnoBble bubnuoreka [IOK
siBieHUs. MI3MeHeHe arperaTHbpIx COCTOSIHUN BelecTBa. https://m.edsoo.ru/ff0a83f2
28 |IIpoMe:KyTOYHBII KOHTPOJIb. https://m.edsoo.ru/ff0a86ae
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29

Onexrpuzanus Tei. JBa poaa 3JIeKTPUYECKHUX 3apsI0B.

VYpok-uccienoBanue "DnekTpusanus TeJl UHAYKIUEH U IpU

30 " 1
CONPUKOCHOBEHUHU".
31 |BsammopelicTBHe 3apsHKeHHBIX Tell. 3akoH KymoHa. https://m.edsoo.ru/ff0a87e4
32 Dnektpuyeckoe nosie. HanpsskeHHOCTh AJIEKTPUUECKOTo MOJIs. bubnuorexa [JOK
[IpuHIHI Cynepro3uum JIEKTPUYECKHUX MTOJIEH. https://m.edsoo.ru/ff0a8ala
33 Hocurenu snextpuueckux 3apsiioB. DJIEeMEHTapHBIN 3apsi.
Crpoenue aToma.
34 [IpoBOJHUKY U TUAIEKTPUKU. 3aKOH COXPAHEHUS bubnnorexa [JOK
AIEKTPUYECKOTO 3apsia. https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3ana4 Ha IPUMEHEHUE CBOMCTB ANEKTPUUECKUX bubmuotexa [JOK
3apsa0B. https://m.edsoo.ru/ff0a90cc
36 DIIEKTPUYECKHI TOK, YCIOBUS €r0 CylllecTBOBaHUA. VICTOUHUKH bubmuorexa [JOK
AIEKTPUYECKOTO TOKA. https://m.edsoo.ru/ff0a95a4
37 | JleficTBUS AIIEKTPUUECKOTO TOKA. https://m.edsoo.ru/ff0a96b2
38 Ypok-uccnenoBanue "JlelcTBUE AIEKTPUUECKOTO MOJIS HA 1
MPOBOJIHUKYU U JUAJIEKTPUKHU" .
39 |DneKkTpuYeCKUil TOK B METaJIJIaX, KUJIKOCTAX U ra3ax. https://m.edsoo.ru/ff0a9838
40 |DnexTpuueckas ernb U €€ COCTaBHbBIC YaCTH
41 Cuna Toka. JlabopaTopHnas padora "M3mepenue u 05 bubnuoreka [JOK
peryaupoBaHue CUIIbl TOKa" https://m.edsoo.ru/ff0a8bd6
42 DnexTpuueckoe HanpshkeHue. Boastmerp. JlaboparopHas 05 bubnnoreka [JOK
pabota "U3mepenue u perynvpoBaHue HarpsbkeHus" https://m.edsoo.ru/ff0a%e14
43 ConpoTusieHNe MPOBOJHNKA. Y IEIBHOE CONTPOTUBIICHHE bubnuoreka [JOK
BeIllecTBa https://m.edsoo.ru/ff0aa738
44 JlaGopaTopHas pabora "3aBHCHMOCTb 3JIEKTPUUIECKOTO 1 bubnuoreka [IOK

COIIPOTUBJICHUS ITPOBOJHUKA OT €T0 UIMHBI, IJIOIAAN

https://m.edsoo.ru/ff0aa738
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MIOIIEPEYHOI0 CEYEeHUs U MaTepuana”

45

3aBUCUMOCTD CUJIBI TOKA OT HampspKeHus. 3akoH OMa Jyist
y4acTKa Ienu

bubmuoreka [JOK
https://m.edsoo.ru/ff0aa44a

46

Jlaboparopras padota "VccinenoBanue 3aBUCUMOCTH CHITBI
TOKa, UIYIIEr0 Yepe3 PE3UCTOp, OT COMPOTUBIICHUS PE3UCTOPA
Y HalpsDKEHUs Ha pe3uctope”

bubmmoreka [{OK
https://m.edsoo.ru/ff0aa04e

47

IlocnenoBarenbpHOE U napaajaCJIibHOC COCAUHCHUA ITPOBOAHHUKOB

48

Jlaboparopnas padota "[IpoBepka mpaBuia CI0KEHHS
HaprDKeHI/Iﬁ IIpU MOCJICAOBATCIIBHOM COCIUHCHNHU IBYX
pe3uctopon”

bubmmoreka [{OK
https://m.edsoo.ru/ff0aaas8

JlabopaTtopHnas pabota "IIpoBepka mpaBuia isl CUIIBI TOKA TIPH

bu6moreka [IOK

49 [apajuIeJIbHOM COEIMHEHUH PEe3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemrenne 3anau Ha npumenenue 3akoHa OMa 11 pa3IM4HOro bubnuoreka [IOK
COEJIMHEHUS TPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AIIEKTPUUECKOTO TOKa. 3akoH JIkoyis- bubnuoreka [IOK
Jlenna https://m.edsoo.ru/ff0ab124
59 JlaGopaTtopHas pabota "Onpenenenrue padoThl 1 MOITHOCTH bubnuoreka [JOK
3JIEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DNEeKTPUUYECKUE LIETH U MMOTPEOUTEITN AIEKTPHUIESCKON SHEPT U bubnuoreka [JOK

53

B ObITy. KOopoTkoe 3ambIkaHue

https://m.edsoo.ru/ff0ab660

54

[ToaroToBka K KOHTPOJBHOU paboTe 1Mo TeMe "IINEKTPUIECKIEe
3aps/ibl. 3apsyKEHHBIE TEJla U UX B3aUMOJICHCTBHSL.
[TocTostHHBIN 25IeKTpUYECKHT TOK"

bubnuoreka [JOK
https://m.edsoo.ru/ff0abd2c

55

CamocTtosarenbHas paboTa o Teme "DIeKTpHUecKue 3apsbl.
3apspKeHHbIE Tela U UX B3auMoaercTBus. [locTosIHHBIN
ANEKTPUYECKUH TOK"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0abea8

56

IlocTosiHHEIE MAar"uThbl, uX B3aMMOJCHCTBHE

57

VYpok-uccnenosanue "M3ydenne mosei NoCTOSHHBIX

bu6mmoreka [JOK
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MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MarnuTHO€ 1osie. MaraHuTHOE 110JIe 3eMJIM M €T0 3HAUYCHHE TSI 1 bubmuoreka [JOK
’KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
59 OmnbIT OpcTena. MarHuTHOE MOJIE JIEKTPUUECKOTO TOKA 1 bubnuorexa [JOK
MarsuTHO€ 10JIe KaTyIIKH ¢ TOKOM https://m.edsoo.ru/ff0acld2
[IpumeHeHue 1eKTpOMarHuToB B TeXHUKE. JlabopaTopHas
60 |pabota "M3ydeHue neiicTBUS MarHUTHOTO TIOJISL HA POBOAHUK | 1 0.5 bubnuorexa LIOK
. https://m.edsoo.ru/ff0ac74a
C TOKOM
DneKTpoABUraTesb NOCTOSIHHOTO ToKa. Mcrnonb30Banue
61 JJIEKTPOIBUraTeNel B TEXHUYECKUX YCTPOMCTBAX U Ha 1 bubnuoreka [IOK
TpaHcnopte. Jlaboparopnas padora "Koncrpyuposanue u https://m.edsoo.ru/ff0ac86¢c
n3ydeHue paboThl AEKTPOABUTATENS "
62 Omnbitel @apazest. 3aKOH 3JIEKTPOMArHUTHOW WHTKIUU. 1
[IpaBuio Jlenna.
OnekrporeHeparop. CrocoObl MOTYyUEHUS IMEKTPHUICCKO N
63 |[PHEpruu. DIEKTPOCTAHIIUN Ha BO3OOHOBIISIEMBIX UCTOYHHKAX 1
SHEpPruu
64 [ToaroroBka K KOHTPOJILHOM paboTe 1Mo TeMe "IIEKTPHUICCKUE 1
Y MarHUTHBIE SIBJICHUS"
65 HTOroBblii KOHTPOJIb. 1 https://m.edsoo.ru/ff0acb14
66 PezepHblit ypok. Pabota ¢ Tekctamu no teme "TeruioBsie 1 bubmmorexa LIOK
ABJICHUA" https://m.edsoo.ru/ff0acc5e
67 PesepBHblit ypok. Pabota ¢ Tekctamu 1o teme "IlocTOsHHBIN 1 bubmmorexa LIOK
AJIEKTPUYECKU TOK" https://m.edsoo.ru/ff0acdc6
68 PezepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme "MaruutHsie 1
siBIeHUS"
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9 KUIIACC

KoanuecTBo yacoB

DJIeKTPOHHBbIe U POBBIE

No Hdara
w/n Tema ypoka Beero Kontponbsneie | IIpakrnueckune e o0Opa3oBaTeJibHbIE
padoThI padoThI pecypcbl
1 |O0630p maTepuaina 8 kiacca. 1
2 |BX0/1HOIi KOHTPOJIb. 1 1
Mexanudeckoe aBuxeHue. MartepuanbHas Touka. Cucrema bubmmoreka [{OK
3 |orcuera. OTHOCUTEIILHOCTh MEXaHHYECKOTO JBHKCHUSI. 1 https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NPAMOJIIMHENTHOE ABUKEHUE https://m.edsoo.ru/ff0ad19a
4 HepaBnoMepHoe npsamosnnHeitHoe apukenne. CpeaHss u 1
MTHOBEHHAsI CKOPOCTh
5 |IIpsimosiMHEHOE PaBHOYCKOPEHHOE JBM)KCHHE. Y CKOPEHHE 1 https://m.edsoo.ru/ff0ad8d4
5 CKOpOCTh MPSMOJIMHEHHOTO PABHOYCKOPEHHOTO JIBHYKCHUSI. 1
I'paduk ckopoctu
7 JlabopaTtopHnas pabota "OnpeneneHue yCKO[ZeHI/ISI Tena H'I‘)I/I 1 1 httos://m.edsoo.ru/ff0adbi8
PaBHOYCKOPEHHOM JABMKEHUU IO HAKJIOHHOM IJIOCKOCTH
8 |CBoOognoe nmanenue tein. OneiTel [ anunes 1
9 PaBHoMepHOE I[BI/I)‘I’(CHI/IC no okpyxHoctu. Ilepuosa u yacrora 1 httos://m.edsoo.ru/f0ae176
oOpartenus. JIuneltHast 1 yrioBasi CKOPOCTH
10 |[leHTpOCTpEeMHTEIBHOE YCKOPEHHE 1
11 |Ilepserii 3akoH HeroToHa. Bektop cuibl 1 https://m.edsoo.ru/ff0ae612
12 |Bropoii 3akon HptoToHa. PaBHOEliCTBYIOIIAs CHTa 1 https://m.edsoo.ru/ff0ae72a
13 |Tperuii 3axon Hptotona. Cynepno3unus cui 1 https://m.edsoo.ru/ff0ae982
14 |PemieHue 3a1a4 Ha IpUMEHEHUE 3aKOHOB HproTOHA 1 https://m.edsoo.ru/ff0aeb6c
15 |Cuna ynpyroctu. 3akoH ['yka 1 https://m.edsoo.ru/ffO0aeca?
16 |Pemenue 3agay no reme «Cuia ynpyrocti» 1
17 |JlaGopaTopHas paborta «OnpeaenaeHne )KeCTKOCTH MPYKUHBD) 1 1 https://m.edsoo.ru/ff0aee28
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18 |Cuna tpenus https://m.edsoo.ru/ff0af738
19 |Pemenue 3amgau no teme «Cuia TpeHU https://m.edsoo.ru/ff0afa26
20 Jlaboparoprast pabota "Onpenencaue kodhduimeHTa TpeHus bubnmoreka [JOK
CKOJIb)KeHus" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau o reme "3akonsl Hetorona. Cumna ynpyrocru. bubnuoreka [JOK
Cuna tpenus" https://m.edsoo.ru/ffOafb8e
Cura TSHKeCTH U 3aKOH BCEMUPHOTO TATOTEHUs. Y CKOpEeHHUe bubnuorexa [JOK

22

CBOOOIHOTO MaIEHUS

https://m.edsoo.ru/ff0af044

23

VYpok-koHpepennus "JIBmkeHne Ten BOKpYyr rpaBUTallHIOHHOTO
nentpa (Comneunas cucrema). [amakTukn"

24

Pemenue 3agau no reme "Cuiia TSKECTH M 3aKOH BCEMUPHOTO
TATOTEHUS"

bu6moreka [IOK
https://m.edsoo.ru/ff0af5f8

25

[lepBas kocmuueckas ckopocTb. HeBeCOMOCTh U neperpy3ku

https://m.edsoo.ru/ff0af33c

26

PaBHOBecue MaTeprabHOW TOYKH. AOCOTIOTHO TBEPAOE TETIO.
PaBHOBecue TBEPIOTO Tea € 3aKPETUIEHHO W OChIO BpallleHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0afe36

27 |MowmenTt cunbl. LleHTp TsKECTH

28 |Pemenne 3aga4 o teme "MomeHT cuibl. LleHTp TspkecT" https://m.edsoo.ru/ff0b02b4

29 [ToaroroBka K caMoCTOSATENbHON paboTe 1o TeMe bu6mmoreka [JOK
"Mexanndeckoe IBukeHue. Bzaumonencraue Tea" https://m.edsoo.ru/ff0b0408

30 CamocrosTensHas paboTa 1mo Teme "MexaHu4ecKoe ABUKEHUE. bu6mmoreka [JOK
Bsaumonetictue Tea" https://m.edsoo.ru/ffOb06ec
Nmnynse Tena. UMnysabe cuiibl. 3aKOH COXPAHEHUS UMITYIbCA. bubnuoreka [JOK

31

VYnpyroe u Heynpyroe B3auMo/ieiicteue

https://m.edsoo.ru/ffOb07fa

32

Pemenue 3anau no Teme "3aKOH COXpaHEHUs UMITyJbca"

https://m.edsoo.ru/ff0b096¢c

33

Ypok-koHpepenius "PeakTuBHOE ABMKEHUE B IPUPOJIE U
TexHuke"

34

MexaHuueckas pa60Ta 1 MOITHOCTB

https://m.edsoo.ru/ff0b0a84
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35

PaboTa cuibl TSDKECTH, CUIIBI YIPYTOCTH U CHIIBI TPEHHS

https://m.edsoo.ru/ff0b0db8

36

Jlaboparopras pabota «Onpenenenrue paboThl CHUIIBI TPEHUS
[P PABHOMEPHOM JIBUKEHUH TeJja 10 TOPU30HTAIILHON
MTOBEPXHOCTH

37

Casi3b 2HEepruu u padoTsl. [loTeHIManbHas YHEPTUS

38

Kunernueckas sneprus. Teopema 0 KHHETUYECKON SJHEPIUU

https://m.edsoo.ru/ff0b0c32

39

3aKkoH COXpaHCHU DQHCPIUU B MEXaHUKC

40

JlaGoparopnas padota «/3y4deHue 3akoHa COXpaHEHHS
SHEPT U

bubmmoreka [{OK
https://m.edsoo.ru/ff0b12fe

41

KonebartenbHoe ABM)KEHUE U €T0 XapaKTePUCTUKU

https://m.edsoo.ru/ff0b1858

42

3aryxatomue kosnebanus. Beinykaennbie konebanus. Pezonanc

https://m.edsoo.ru/ff0b20f0

43

MareMaTtnueckuii 1 NIpyKMHHBIM MAsITHUKH

44

Ypok-uccnenoBanue «3aBUCUMOCTD TIEPHOIa KOJICOAHHH OT
YKECTKOCTHU MPYKUHBI U MacChl TPy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45 |TlpeBpaiieHre SHEPTHH IMPU MEXaHUIECKUX KOJICOAHUSIX

46 JlabopaTtopHnas padota «OmnpeneneHrne 4acTOThl U IEPHO/Ia bubnuoreka [IOK
KOJIeOaHUH TTPYKUHHOTO MasiTHUKA https://m.edsoo.ru/ff0blaec

47 JlaGopaTtopHas pabota «IIpoBepka HE3aBUCUMOCTH IeprUoaa bubnuoreka [JOK
KoJieOaHUH Tpy3a, MOABEIICHHOTO K HUTH, OT MacChl Tpy3a» https://m.edsoo.ru/ff0b197a
Mexannyeckue BoJIHbL. CBONMCTBA MEXaHUYECKUX BOJIH. bubmmorexa LIOK

48

HpO,Z[OJ'ILHBIC U IIOIICPCYHBIC BOJIHbI

https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepenus "MexaHHIeCKHe BOJTHBI B TBEPIOM TelIC.
CelicMuuyecKU€e BOJIHEI"

50

3Byk. PacnipocTpanenue u oTpaxkxeHue 3ByKa

51

Ypok-uccnenoBanue "HabmoaeHre 3aBUCUMOCTH BBICOTHI
3ByKa OT 4acTOTHI"

52

rpOMKOCTB 3BYKa 1 BbICOTA TOHA. AKYCTI/I‘IGCKI/II‘/’I PE30HAHC
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53

VYpox-koHpepenuus "YnbpTpa3sByk U HHPpa3ByK B IPUPOJIE U
TEeXHUKeE"

https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1o TeMe "3aKOHBI
coxpaHeHus. MexaHn4ecKre KoJIeOaHus U BOJTHBI"

https://m.edsoo.ru/ff0b25f0

55

IIpoMe:KyTOYHBII KOHTPOJIb.

56

DNEeKTPOMarHUTHOE MoJjie. DIEKTPOMArHUTHBIE BOJHBI

https://m.edsoo.ru/ffOb2abe

57

CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.

58

Ypoxk-koupepennus "lllkana 371€KTpOMarHUTHBHIX BOJIH. "
Hcnons3oBanue 37€KTPOMArHUTHBIX BOJIH VISl COTOBOM CBSI3U

https://m.edsoo.ru/ff0b2fe6

59

Ypok-uccnenoBanue "M3ydyeHne CBOMCTB AIEKTPOMAarHUTHBIX
BOJIH C TIOMOII[BI0 MOOMIIBHOTO Tenedona"

https://m.edsoo.ru/ff0b2c6c

60

Pemenue 3aga4 Ha onpeieIeHUe YacTOThl U JITTUHBI
AIEKTPOMArHUTHOM BOJIHBI

61

DJleKTpoMarHuTHas npupoaa ceera. CKOpoCcTh CBETA.
BosHOBEIE CBOIICTBA CcBETA

https://m.edsoo.ru/ff0b31d0

62

Uctounuku ceta. [IpsAMonHETHOE pacCIpOCTPAHEHUE CBETA.
3atmenus CosiHna u JIyHsl

https://m.edsoo.ru/ff0b3658

63

3aKOoH OTpaKeHUSs cBeTa. 3epkaia. Pemienue 3a1ay Ha
MIPUMEHEHHE 3aKOHA OTPAKEHUSI CBETa

https://m.edsoo.ru/ff0b38c4

64

HpeJ'IOMJ'ICHI/IC cBeTa. 3aKOH IMPECIOMJIICHUA CBETA

https://m.edsoo.ru/ff0b3aea

65

ITonnoe BHYTPCHHCC OTPAXKCHUC CBCTA. Hcnonp3oBanue
IOJIHOT'O BHYTPCHHET'O OTPAXKCHUS B OIITUICCKHUX CBETOBOAAX

https://m.edsoo.ru/ff0b3c5c

66

Jlaboparopnas pabota "HccnenoBanue 3aBUCUMOCTH yIiia
MPEJIOMIIEHUS CBETOBOTO JIy4ya OT YIJia MaJIeHUsl Ha TpaHulle

nn

"Bo3yx-cTexso"".

67

Ypok-koHpepenus "Vcnonb30BaHre MOTHOTO BHYTPEHHETO
OTPa)KEHHUS: CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBA3B"
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68

JInu3el. Onrudeckas cuia JIUH3bI

https://m.edsoo.ru/ff0b3f2c

69

[TocTpoenne n300paxeHUH B TMH3AX

https://m.edsoo.ru/ff0b444a

Jlaboparoprast pabota "Onpenenenue HOKyCHOTO pacCTOSHUS

70 . . 1 https://m.edsoo.ru/ff0b4206
1 ONTUYECKOM CUJIbl coOMparorie JTUH3b"
71 ' Ypok-koHbpepeHnus "Ontuyeckue JIMH30BbIE TPUOOPHI" 1 https://m.edsoo.ru/ffOcOa7e
72 T'ma3 kak onTHYecKasi CUCTeMa. 3peHne https://m.edsoo.ru/ff0b4684
73 | Ypok-koHdpepenuus "Jledexts! 3perns. CoxpaHuTh 3peHue”
T4 | Coomenne cnextptoma oeton Tuctepens coer ! e
JlabopaTtopHast pabota "OMBITHI 1O Pa3JI0KEHUIO OEIOTO CBETa
75 |B cHeKTp U BOCHPHUATHUIO 1IBETA MTPEIMETOB Mpu UX HaOmoaeHun, 1 bubamorera LOK
depes BeToBbIe GUIHTPE" https://m.edsoo.ru/ff0cOe2a
76 VYpoxk-npaktukyM "BoJiHOBBIE CBOMCTBA CBETA: AUCTIEPCUS, 1
uHTepdepeHius u qudpaxuus”
77 |OnbiTel Pezepdopaa u nmanerapHas MoJIeIb aToMa https://m.edsoo.ru/ff0c12a8
78 |ITocrynatel bopa. Monens aroma bopa
79 I/ICHy(jKaHI/IC U TIOTJIOIIEHHE CBEeTa aTOMOM. KBaHTHI. 1 httos://m.edsoo.ru/ffcL44c
JluneiuaThie CIIEKTPHI
80 | Ypoxk-mpaktukym "HaOroneHue CieKTpoB UCmyckaHus" 1 https://m.edsoo.ru/ff0c1550
81 |PamnoakTUBHOCTE U €€ BUIBI 1 https://m.edsoo.ru/ff0c1672
82 |Crpoenue atoMHOro sipa. Hyknonnas mojaens 1 https://m.edsoo.ru/ff0c18ac
83 |PammnoaktuBHBIC npeBpareHus. M30Tomb 1 https://m.edsoo.ru/ff0clal4d
84 |Pemenue 3a1a4 o Teme: "PaaroakTuBHBIC peBpanieHus" 1 https://m.edsoo.ru/ff0clb4a
85 |Ilepuon momypacnaaa 1
86 YpOK-KOH(pepeHum["”PaI[HoaKTI/IBHHe U3ITy4YeHUsI B TIPUPOJIE, 1 httos://m.edsoo.ru/ff0c2126
MEJHIINHE, TEXHUKE" .
87 | SlnepHble peaknuu. 3aKOHBI COXPaHEHUS 3apsIOBOrO U 1 https://m.edsoo.ru/ff0c1c58
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MaCCOBOI'0O YHUCCII.

88 |DHeprus cBs3u aTOMHBIX siiep. CBs3b MAacChl M SHEPTHH. 1 https://m.edsoo.ru/ffOcld7a
89 Pemenwme 3amau no Teme "SnepHsie peakuun'. 1
Pea CUHTE3a U Jiese ep. Ucto JHE
90 i HHT 1 ACICHIDLAACD. FICTORHHIII SHEPTHH 1 https://m.edsoo.ru/ff0c1e88
Comnniia u 3BE371.
01 Ypoxk-koudepenuus "AnepHas sHepreTrka. JlelcTBus 1 1
PaJIMOAKTUBHBIX U3ITyYeHUH HA KUBBIC OPraHU3MBbI".
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TEMeE
92 "aneKT OMaFHI/ITHOI; noJie SIJ)EK OMAarHUTHBIC BOJTHBI 1 bubmorexa HOK
P \ ’ P ’ https://m.edsoo.ru/ff0c223e
KBanToBsie sBineHus".
93 CamocrosTensHas padboTa 1mo TemMe "DJIeKTPOMarHuTHOE TIOJIE. 1
DJIEKTpOMAarHuTHbHIE BOJIHBI. KBaHTOBBIE ABIEHUA".
IToBTOpenue, o6001meHue. Jlaboparo e pabo (o] c
9 |, i an B I,{,H PATOPHEE PAOOTRITO KypY 1 1 https://m.edsoo.ru/ff0c245a
Bsaumonelictue Tea".
95 [ToBTOpEeHME, 0600IICHNE. PeH'I'eHI/Ie PacYeTHBIX U ) 1 httos://m.edsoo.ru/ff0c2572
KaueCTBEHHBIX 33/1a4 M0 TeMe "TernnoBbie MpoLeccsl
I1 enue, o0oomeHue. Pemenue e
gp | OCTOPCHIE, ODODIIEHH 1 CES PACHBTHR 1 . 1 https://m.edsoo.ru/ff0c2a22
KadecTBeHHBIX 3a1a4 no TeMme "KIIJI TemmoBeix aBurarenei".
97 |ToroBbIii KOHTPOJIb. 1 https://m.edsoo.ru/ffoc2b30
98 |Jlabopatopnbie paboThI 10 Kypcy "CBeTOBbBIC SBIICHUA". 1 1 https://m.edsoo.ru/ff0c2c52
99 |IloBTOpenue, 06001IIEeHHE. "3aKOHBI COXpAaHEHHS B MEXaHHKE". 1 https://m.edsoo.ru/ff0c2d6a
100 |IToBTOpenue, 0600meHue. "Konebanus u BoIHbBI". 1 https://m.edsoo.ru/ff0c2e82
101 |IToBTOpenue, 0600meHue. "CBeTOBbIC ABICHUS" . 1 https://m.edsoo.ru/ff0c3044
102 |IToBTOopenue, o6o6meHne. "KBanToBas u siiepHas pusuka'. 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka (B 3 yactsix), 7 kinace/ 'ennenmreiin JI.J., bynatosa A. A.,
Kopuunses 1U.H., Komkuna A.B.; nox pegakuueit Opiosa B.A., O0miecTBo ¢
orpannueHHON 0TBeTCTBeHHOCThIO « BMHOM. JlabopaTopus 3HaHUIIY;

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHAJIBI IUIAA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET
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