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TOACHUTE/IBHAA 3ATIMCKA

[IporpaMmma 10 (QU3MKE Ha YypOBHE OCHOBHOTO OOIIEro 0oO0pa30BaHUSA
COCTaBJicHA Ha OCHOBE MOJIOKCHUW M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHON MpPOTpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepaibHON paboudel MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanusi yaeoHoro npeameta «Ou3nkar».

Conmepxanne mporpaMmbl MO (DU3WKE HAMpPaBlIeHO Ha (OPMUPOBAHHE
€CTECTBCHHO-HAYYHOH TPAMOTHOCTH OOYYArOMIMXCS W OPTaHU3AIMI0 H3y4eHUs
¢u3MKN Ha AESITENbHOCTHON OcHOBe. B mporpamme mo Qusuke y4HTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpeamera B peanusauuu TpeboBanuit ®I'OC OO0
TUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJIbTaTaM OOYUYCHHsI, a TAKKE
MEXKTPEIMETHBIE CBSI3U €CTECTBEHHO-HAYyUHBIX Y4YEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00IIIeTO 00pa30BaHMUS.

[Tporpamma no ¢u3MKe ycTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
no rojgam oOyueHus (Mo Kjaccam), mpejiaraeT IpUuMEpHYIO MOCIe0BaTeIbHOCTD
U3YYCHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJCp)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUarOIIIXCS.

[IporpamMma mo Qusuke paszpaboTaHa C LETbIO OKA3aHUS METOIUYECKOM
MOMOIIH YYUTEIIO B CO3/1aHUU padouell mporpaMMBbl 10 y4eOHOMY MTPEIMETY.

®duzuka SABISIETCA  CHCTEMOOOPAa3ymIIMM Ui €CTeCTBEHHO-HAayYHBIX
y4eOHBIX MPEIMETOB, TTOCKOIBKY (hM3MUECKHE 3aKOHBI JIeXKAT B OCHOBE TIPOIIECCOB
W SBJIICHWM, M3y4YaeMbIX XUMHUEH, Ouosoruei, acrpoHomued u GU3NYECKOU
reorpaduell, BHOCHUT BKJaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa,
npenocTaBiseT HauOosee sCHble OOpas3lpl MPUMEHEHHUS HAyYyHOTO METOo/a
MO3HAHMS, TO €CTh CII0CO0a MOTYYSHHS TOCTOBEPHBIX 3HAHHUA O MHpE.

OnHa w3 TWIaBHBIX 3a7ad (pU3UYECKOro OOpa3oBaHHUS B CTPYKType OOIIEro
o0pa3zoBaHusi COCTOMT B (POPMHUPOBAHWUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH W
UHTEepeca K HayKe y 00y4JarouIuxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TIpEHAINojiaraeT OBJIAJECHUE
CIIEIYIOIUMHA KOMITETEHTHOCTSAMHU, XapaKTePU3YIOIMIMMH €CTeCTBEHHO-HAYUIHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBICHUS;

e OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

e UWHTEPIPETHPOBATH  JAaHHBIE W  HCIOJB30BaTh  HAYYHBIC
JI0Ka3aTeNbCTBA JUIS TTOTYYCHHS BHIBOIOB.

[lemn wu3yueHuss (GU3MKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA
onpeznenensl B Konuenuuu mnpenogaBanusi yueOHOro mpenmera «@Dusumka» B
oOpa3oBaTenbHbIX oOpranm3anusx Poccuiickoit ®epepanuu, peamu3yOIINX
OCHOBHBIE  00II€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPXKIEHHOW pEIICHHEM



Komnernn Munucrepcersa npocsemienust Poccuiickoin @enepanuu (IpoToKoJI OT 3
nekaopst 2019 r. Ne ITIK-4BH).
Hemu u3yyenust pu3uKu:

IpHOOpEeTEHUE HHTEpeca W CTPEMJICHHS OOYYaloIIUXCS K HaydHOMY
U3YYCHUIO TMPUPOJBI, Pa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEWN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (popMHpOBaHUE
UCCIIeIOBATEILCKOIO OTHOIICHHUS K OKPYIKAIOLIUM SIBJICHHSIM;
dbopMUpOBaHHE HAy4YHOI'O MHPOBO33PEHHs KaK pe3yjbTaTa H3yYeHHUs
OCHOB CTPOCHHS MaTepuu ¥ (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;
(dopMUpOBaHHE TPEJCTABICHUA O POJIM (U3MKH IS Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTaBIEHHH O  BO3MOXHBIX  chepax  Oymyiiei
po(heCCHOHAILHOM JIeATEIbHOCTH, CBA3aHHON ¢ (PU3MKOM, IOArOTOBKA K
JaJbHENIIeMy 0OyYEeHHIO B 5TOM HaIIPaBJICHUU.

JlocTrKeHHE 3THUX TIeJIed MPOrpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
obmrero oopa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIOTNX 3a/1a4:

npuoOpeTeHue 3HAHUW O JUCKPETHOM CTPOSHHHM BEUIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKHX, MArHUTHBIX M KBAaHTOBBIX
SBIICHUSX;

npuoOpeTeHne YMEHHUI OMHUCHIBATh U OOBSICHATh (PU3UUECKHE SBICHUS C
MCTIOJIb30BAHUEM TOJTyUYEeHHBIX 3HAHUH;

OCBOCHHME METOJIOB pELIeHUs MPOCTEHINMX pacu€THBIX 3aJady C
UCTIOJIb30BAHUEM dusnueckux MoOJIeIeH, TBOPYECKUX u
PAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUI HAOMIOAATh MPUPOIHBIEC SBJICHUS U BBIIOIHATH OMBITHI,
nabopaTopHble paOOTBl U AKCIEPUMEHTAIbHbIE HCCIECAOBAHUS C
MCTIOJIb30BAHUEM M3MEPUTENBHBIX IPHOOPOB;

OocBOeHHE MPUEMOB PaboThl ¢ MHPoOpMaler (HU3UIECKOTO COJMEp KaHMUS,
BKJItOYasi ”HPOPMAIMIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIN3 U
KPUTHYECKOE OlIEHHBaHKE WH(POpMALUY;

3HAaKOMCTBO cO cepaMu npodhecCHOoHANTbHON AeATeNbHOCTH, CBA3aHHBIMU
Cc (Qu3MuKOi, M COBpPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUSIX (PU3UUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO

o0pa3oBaHusi OTBOAUTCS 238 yacoB: B 7 ki1acce — 68 yacoB (2 yaca B HEJIeN0), B 8
Kiacce — 68 yacoB (2 yaca B Hezenw), B 9 kitacce — 102 yaca (3 yaca B HEJIEINIO).

[Ipennaraemslii B mporpamMmMe 1o (usmnke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENbHBIN XapaKTep, YUUTeNb AeJaeT BbIOOp MPOBEICHUS



7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHAMWBHUIYATbHBIX OCOOEHHOCTEM
00y4aromuxcsi, CUCKa SKCIIEPUMEHTANBHBIX 3aJlaHul, MpeiaraeMblX B paMKax
OCHOBHOTO I'OCYJapCTBEHHOTO 3K3aMeHa MO0 (hU3HKeE.



COIEPKAHUE OBYYEHUA
7 KJIACC

Paznen 1. ®usnka u €€ posib B IO3HAHUM OKPY/KAIOIIEr0 MUpA.

@usnka — Hayka o mnpupone. fABineHus npuponbl. OU3NUYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUMHBIL. M3MmepeHue @u3nueckux BelWyuH. DuUznyecKue
npudopsl. [lorpemnocts n3mepennit. MexxayHapogHasi CHCTeMa €IMHHII.

Kak ¢wu3uka wu pApyrue ecTeCTBEHHbIE HAyKH H3Y4YalOT TPUPOIY.
EcTecTBeHHO-HAY4YHBIM METOJl TMO3HAHMS: HAOJIOACHHE, MOCTAaHOBKA HAy4YHOT'O
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUINOTE3, 00BICHEHUE
HaOmomaemoro siieHus. Onucanue GU3NIEeCKUX SBICHHUHA C TIOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHn4deckue, TEIUIOBbIC, JJIEKTPUYECKHUE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. ®usnyeckue MpuOOPHl U MPoLEypa NPSIMbIX U3MEPEHU aHAJIOrOBBIM U
(G pPOBBIM TPUOOPOM.
Jlabopamopnwie pabomul u onvimel.
1. OmpezeneHue LEHbI AJICHUS KAl K3MEPUTEIBHOTO MpUoopa.
2. N3mepenue paccTossHui.
3. H3mepenue oO0bEMa XUAKOCTH U TBEPIOTO Tea.
4. OnpezneneHue pa3MepoB MajbIX TEN.
5. M3mepenue Ttemmeparypbl IMPU NOMOIIM KHUJIKOCTHOTO TEPMOMETpaA WU
JaTYuKa TEMIIEPaTypBhl.

6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE TMIOTE3bI: NAJbHOCTh MOJIETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JIbIlNe, YeM OOJbIle BHICOTA
ITyCKa.

Paznen 2. IlepoHayaiibHbIE CBel€HHsI O CTPOEHUH BelllecTBa.

CrpoeHne BemiecTBa: aTrOMbl M MOJIEKYJIbl, HX pa3mepbl. OINbIThI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOEHUE BEILIECTBA.

JBr>kenne yactull BemiecTBa. CBsI3b CKOPOCTH JABMIXKEHHSI YacTHI[ C
Temriepatypoii. bpoyHoBckoe aBuxenue, nuddysus. BzammomeicTBue dacTuil
BEILIECTBA: MTPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, KUAKOCTEU U TBEPABIX
(KpucCTaIIM4ecKnXx) Tesl. B3anMoCBs3bp MEXKIy CBOWCTBAMH BEUIECTB B Pa3HBIX
arperaTHbBIX COCTOSIHHMSIX M MX aTOMHO-MOJEKYJSIpHBIM cTpoeHrueM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Hemoncmpauuu.

1. HabmroneHnue 6pOyHOBCKOTO JBHKCHHUSI.



2. Habmonenue nuddysun.
3. HaGmonenue  siBneHuid,  OOBACHAIOMIMXCS  MNPUTSDKEHUEM  HWIIK
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopnsie padomul u onvimol.

1. OueHka JuWaMeTpa aroMa METOAOM psIoB  (C  UCIIOJIb30BAHUEM

dotorpaduii).
2. OnpIThI O HAOTIOEHUIO TEJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3znen 3. /IBu:keHue U B3auMo/1eiicTBHeE TeJl.
Mexannueckoe [BUXKEHUE. PaBHOMEpDHOE M HEPAaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPABHOMEPHOM ABMKEHHH. Pacuér mytu u
BPEMEHU JBUKEHUS.
SBneHne uHEpUMHU. 3aKOH HMHEPLUHU. B3auMoaencTBHe Tell KaKk NpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOoCTh BemecTBa. CBsI3p IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B E€IMHHULIC
0o0BEMa BeIIecTBa.
Cuna Kak XapakTepHCTHKa B3auMoJedcTBUs Ted. Cuila ynpyrocTd M 3aKOH
['yka. M3mMepeHne cuiibl ¢ MOMOILIBIO JUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tema. HeBecomocTs. Crnoxkenue
CWJI, HaIlpaBJIEHHBIX MO OJHOM mpsMoil. PaBHopeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B MPUPOAE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHMUeCcKOro JIBMXKEHHS Tela.
2. HM3mepeHune CKOpOCTH NPSAMOIMHEWHOTO IBUKEHUS.
3. HaGmronenue siBIeHUS UHEPIIUH.
4. HabmroneHve n3MeHeHus: CKOPOCTH MPH B3aUMOJICHCTBUU TEJl.
5. CpaBHEHHME Macc M0 B3aUMOJIECHCTBUIO TEIL.
6. Cno)xeHue CuJjl, HalpaBJIEHHBIX M0 OJHON MPSMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpeneneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMSI (IIApUKa B KUIAKOCTH,
MOJIEJIH 3JEKTPUUECKOTO aBTOMOOMIIS M TaK Jlajee).

2. Ompenenenue CpeHEN CKOPOCTH CKOJbXKEHUS Opycka WM IapuKa o
HAKJIOHHOUW IIOCKOCTH.
OmnpeneneHue MWIOTHOCTH TBEPIOTO TeNA.

4. OmbITBI, JEMOHCTPUPYIOIUE 3aBUCUMOCTb paCTSHKeHHS (IedopMarium)
NPY>KUHBI OT MIPUII0KEHHON CHUIIBI.

5. OmbITBI, JEMOHCTPUPYIOIIHME 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznea 4. laBinenne TBEPABIX TeJl, AKUAKOCTEH U ra3oB.



JaBnenue. CriocoObl yMEHBIICHUST ¥ YBEITUUYCHUS JaBiieHus. JlaBineHue rasa.
3aBUCMMOCTh JaBJIEHUS ra3a oT o0BbEMma, TemmepaTyphl. llepemaua naBieHus
TBEPABIMU TEJAMU, KUJAKOCTSIMU U Tazamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS >KUJIKOCTH OT TIIyOWHBI. [ 'mMapocraTnyeckuid
napaaokc. Cooburaroniyecs: cocysl. ['MapaBiuyeckie MeXaHUu3Mbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpuuMHBI CylIECTBOBaHUS
BO3aymHONW o6osouku 3emiu. OnbiTr Toppuuermnu. M3mepenue armochepHOro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U3MepeHus: aTMOC(HEpPHOTro J1aBJICHHUS.

JlencTBre KUIKOCTU M ra3a Ha MOrpyKEHHOE B HUX TeJIO. BeITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD AABJIEHUS ra3a OT TEMIEPATYpPBhI.

[lepenaya gaBiaeHUs )KUIKOCTBIO U Ta30M.

Coobmiaromuecs: COCybl.

['mppaBnuuecknii mpecc.

[IposiBnenue nericTBrsi aTMOC(EPHOTO JaBICHUSI.

3aBUCHUMOCTh BBITAIKHBAIOIIECH CHUJIBI OT OOBEMA MOTPYXKEHHOW YacTH
T€Ja U MJIOTHOCTH KUIKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YCIIOBHE IUIABAHUS TEN: IUIABAHHWE WIIM MOTPYKEHUE TEJT B 3aBUCUMOCTHU
OT COOTHOLIEHUS MJIOTHOCTEN TEJa U KUIKOCTH.

Jlabopamopnsie padomul u onvimul.

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIe OT 00bEMaA MOTPYKEHHOM B
YKUJIKOCTh YaCTH TeJa.

2. OnpeneneHue  BHITAJIKUBAIOIICH CWIbl, JEHUCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIbI, IEMCTBYIOLIECH HA TEJO
B JKMJKOCTH, OT MacChl Tea.

4. OnbIThI, JEMOHCTPUPYIONIUME 3aBUCUMOCTb BBITAJKUBAOIICH  CHIIBI,
JEHCTBYIOIE Ha TEJIO0 B JKHUAKOCTH, OT O00bEMa MOTPYKEHHOU B
KUJKOCTb YaCTH TEJA U OT IFIOTHOCTH KUAKOCTH.

5. KoHcTpyupoBanue apeomMerpa UM KOHCTPYMPOBAaHHE JIOOKH U
OIIpENIEIEHUE €€ IPY30II0ABEMHOCTH.

Pa3nen 5. Pabora u MomHoCTb. JHEpIrus.

Mexannueckas padbota. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio

paBHOBecusi pbryara. [IpuMeHeHue mpaBuiia paBHOBECHUsS pblyara K OJIOKY.
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«3omnoroe mpaBuwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY ¥ TEXHHUKE.

Mexannueckass odHeprusa. KuHeTnueckas W MNOTEHUUAIbHAS SHEPTHUSL.
[IpeBpainieHre ogHOTO BHUIa MEXAHUYECKOM SHEPTUM B APYTror. 3aKOH COXPAHEHUS
SHEPryuu B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimul.

1. Ompenenenre paOOThl CHJIBI TPEHUS MPU PABHOMEPHOM JABMIKEHHUM Tella

110 TOPU3OHTAIILHON MTOBEPXHOCTH.

2. HccnenoBaHue yclIOBUM PaBHOBECHS pblyara.

3. H3smepenue KIIJl HaKTOHHOM NIIIOCKOCTH.

4. M3ydeHue 3aKOHa COXPAHECHUSI MEXaHUUYECKON SHEPTUH.

S KJIACC

Pa3znen 6. TemioBble sIBJIeHUS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUM CTPOCHUS
BeliecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJd. OMNbIThI, NMOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.

Mopenu TBEPAOTO, JKHAKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnmuueckue u amopdubie tena. OObICHEHHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJEKYIIPHO--KHHETUYECKON TEOPUHU.
CmaurBaHUE U KaOWJUISIPHBIE ABJIEHUS. TEnaoBoe paciupeHrue U CokaTue.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTHIO TEIJIOBOTO JABUKEHHUS
gactull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHs] BHYTPEHHEH HHEPTUU:
Temionepeaaya u COBEpIIICHUE paboOThI. Bunpr TeIUIoNepeayu:
TEIJIONPOBOJAHOCTb, KOHBEKIIMS, U3TyUYCHHE.

KonnuecTBo TemioTel. YenpHas TEIMIOEMKOCTh BelecTBa. TeImIooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIIOBOro Oamadca. IlmaBmeHue w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcnmapenue. Kunenue. YnaenpHas Ttemiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMOC(hEpHOTo
JIaBJICHUSL.

BnaxuocTts BO3myXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPaHMUSL.

[Ipunuunel pabotsl TeroBbix aBurarenei KIIJ[ TemmoBoro asuraresns.
TerioBble ABUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jlemoncmpayuu.

1. HabmroneHnue 6poyHOBCKOTO JBHKCHHUS.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmronenue siBneHnii cMauyMBaHUS U KaNWLIIPHBIX SBICHUN.
HaGmronenue TerioBoro pacimmpeHus Ted.

M3meHeHne naBieHUs Ta3a MpU U3MEHEHUH 00bEMa W HArpeBaHUU WJIU
OXJIQXKICHUH.

[IpaBuiia u3MepeHus TEMIIEPATYPHI.

Bune! Terionepenauu.

OxytaxIeHue TIPU COBEPIIICHUU PaOOTHI.

HarpeBanue npu coBepiieHuu pabOThl BHEIIIHUMU CHUJIAMU.
CpaBHeHHE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
Habaronenue kurenus.

Ha6mronenue nmoctossHCTBa TeMIepaTyphbl IPH TUIABIICHUU.
Mopenu Teru1oBBIX ABUTATEIICH.

Jlabopamopnsie padomul u onvimul.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OMnbITHI O BBIPALIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WJIUA caxapa.
OneITel MO HAOIIOMEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, KUIAKOCTEH W
TBEPJBIX TEIL.

OmnpeneneHue JaBIeHUS BO3IyXa B Oa/JIOHE HITIPHUIIA.

OnbITEI, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUS BO3JyXa OT €ro
00bEMa 1 HArpeBaHUS WM OXJIAKICHUS.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKUIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TEMIIePATYPhI.

HaOmronenne wW3MeHEHHST BHYTPEHHEH OSHEprud Tejna B Ppe3ysbTaTe
TEIJIonepeay U padOThl BHEITHUX CHJI.

HccnenoBanne sBICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOIBI.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEMJI000MEHE C HATPETHIM METALTUICCKUM ITAITUHIPOM.

OnpeneneHue yaenbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne mpouecca UCIApEHUS.

OnpenesneHne OTHOCUTEIBLHOM BIAKHOCTH BO3/1yXa.

Onpenenenue yAeabHOW TEMIOTHI MIABICHUS JIbJA.

Paznen 7. Jnekrpuyeckue M MATHUTHBIE SIBJICHMS.

Onextpuzauus Tena. J[Ba poxa 3JIEKTpUYECKHX 3apsaoB. B3aumonelicTBue
3apsDKEHHBIX  Tell. 3akoH KysnoHa (3aBUCHMOCTB  CHJIBI  B3aMMOJEHCTBUSA
3apsUKEHHBIX TEJl OT BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEXKY TEIIAMH).

Onexrpuyeckoe mnone. Hanpspk€HHOCTh dnexTtpuyeckoro mons. IIpuHoun
CYHEPHO3ULIMU HJIEKTPUUECKUX ITOJIEN (HA KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTapHBIA JIEKTPUUYECKHUM 3apsl.
Crpoenne aroma. IIpOBOOHMKM W AMDJIEKTPUKU. 3aKOH  COXPAHEHUs
AIEKTPUYECKOTO 3apsAaa.

OJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIIEKTPUYECKOrO TOKa.
HMCTOYHMKM TOCTOSHHOTO TOKa. J[eMCTBUSI AIEKTPUYECKOrO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KUAKOCTIX U ra3ax.

Onektpuueckass uenb. Cuia Toka.  DJIEKTPUYECKOE  HaAIMpSKEHUE.
ComnpoTuBiieHHE NPOBOJHMKA. YIEIbHOE CONMPOTUBJIEHHE BEHIECTBA. 3akoH OMma
o ydactka uenu. llocnemoBatenbHOoe W mapajuieIbHOE — COEOUHEHHE
IIPOBOJIHUKOB.

PaGora u MOIIHOCTH 3NEKTpUYECKOTO ToKa. 3akoH Jlxoyns—JleHna.
DNeKTpUYECKUe LIeTH U MOTPeOUTeNn deKTpruuecKo suepruu B ObiTy. KopoTkoe
3aMbIKAHUE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  IMOCTOSHHBIX ~ MAarHUTOB.
MarnuTtHOe nosie. MarHuTHOe 1oJie 3eMJIM U €ro 3Ha4eHHUE IS J)KU3HU Ha 3emiie.
OneiT  Opcrega. MaruuTHoe 1oJie  3JEKTPUYECKOro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. JleIICTBME MArHUTHOT'O MOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOTO TOKa. Vcronb30BaHME SIEKTPOJBUTATENIC B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SABieHne 3MEKTPOMArHuTHON HHAyKUuU. [IpaBuno Jlenna.
DneKTporeHeparop. CriocoObl  MONy4eHHUST ~ DICKTPUUECKOH  DHEPIHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3aLus Tell.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3AUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpONCTBO M JEUCTBUE ANEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] MHAYKIHS.
3aKOH COXPAaHEHUS IIEKTPUUECKUX 3aPsI0B.
[TpOBOJTHUKH U TUBJEKTPUKH.
MopnenupoBaHue CHIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIA.
M cTOUYHMKHN TOCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKUJIKOCTH.
. 'a3oBb11 pa3psia.
. I3MepeHne CUIIbl TOKa aMIIEPMETPOM.
. I3MepeHne 3eKTpUYeCKOTO HANPSKEHUS BOJIbTMETPOM.
. Peocrar n marasuH cOIpOTUBIICHUN.
. B3anmoeiicTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3JeJIeHNUs ITOJ0COB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHue MArHUTHBIX MOJEH MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHO€ 1oje ToKa. DJIEKTPOMAarHurT.

JleiicTBrE MarHUTHOTO NOJISl HA IPOBOJIHUK C TOKOM.

DNeKTpOABUTaTENb IOCTOSIHHOTO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHON UHAYKIIHH.

OneiTel @apasnes.

3aBUCHUMOCTh HANpPABJIEHUS HHIYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUSI.

DNEeKTpOreHepaTop MOCTOSTHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHWIO DJEKTPU3ANMK TEl WHAYKIUECH W Tpu
COMPUKOCHOBEHHH.

HccnenoBanure MAEUCTBUSL DSJEKTPUYECKOTO TMOJS Ha TMPOBOJHHMKU U
JABTIEKTPUKHU.

COopka u mpoBepka pabOThI IEKTPUIECKOMN TIEMH TOCTOSTHHOTO TOKA.
N3mepenue u peryupoBaHUe CUJIbl TOKA.

N3mepenue u peryianpoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4epe3 PEe3UcTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAMPSHKEHUSI HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD ANEKTPUYECKOTO
COMNPOTHUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAN TOMEPEYHOrO
CEUYEeHUS U MaTepHaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU TOCIEI0BATEIILHOM
COEIMHEHHH JIBYX PE3HCTOPOB.

[IpoBepka mpaBWia i1 CWIbl TOKa MPU MHapaUIeIbHOM COEIMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOP.
OnpeneneHue MOUIHOCTU AJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CUJIBI TOKA, MAYIIETO YEPe3 JIAMIIOYKY, OT
HANPSDKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBares.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJs TOCTOSIHHBIX MAarHUTOB TMPU  HUX
00bEIMHEHNH U PA3CICHUH.

HccnenoBanue nedcTBUS 3JIEKTPUYECKOTO TOKa HA MATHUTHYIO CTPEJIKY.



17. ONBITEL, JIE€MOHCTPUPYIOIIKME 3aBHCHUMOCTh CHJBl  B3aUMOJECHCTBHUSA
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HaNpaBJEHUs TOKa B
KATYILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHue padoThl AIEKTPOABUTATENS.

20. U3mepenue KII/l 351eKTpoABUTaTENbHON YCTAHOBKH.

21. OnbITEI IO MCCIENOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
VCCJIEIOBAHNE W3MEHECHMI 3HAYEHUS M HAMPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHSA.

Mexanndeckoe paBwkeHue. MarepuanpHag Touyka. (Cucrema OTCU€Ta.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBHWKEHUs. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBukeHrne. HepaBHoMepHoe npsMonuHeiHoe aBumxkeHue. CpeaHss U MTHOBEHHAS
CKOPOCTb T€J1a IPH HEPABHOMEPHOM JIBH>KEHHH.

VYckopenue. PaBHOyckopeHHOe mNpsMOJIMHENHHOE aABMKeHHe. CBoOOIHOE
nagenue. OnsITel ['anues.

PaBHoMepHOe nBmkeHHe Mo OKpyxkHocTu. Ileprog m wacrota obpaieHus.
JIunenHas u yrioBast CKOpocTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHUE.

ITepsbiii 3ak0H HbproToHa. BTopo#t 3akon HeroTtoHa. Tpetuit 3akon HeroToHa.
[TpyuHIMI CyNIEpIIO3ULIUA CHJL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuna TpeHHs: CHIa TPEHUs CKOJIBKEHUS, CHJIa
TPEHUS NIOKOS, IPYTU€ BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nageHus. Jlwxkenue rura”er Bokpyr Comnpa. IlepBas kocMuueckass CKOPOCTb.
HesecoMocCTh 1 nieperpysKu.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MOMeHT cuiibl. LleHTp TsixecTu.

Nmnynbe tena. IsmMeHenne uMmiynbca. IMmysabe cuiibl. 3aKOH COXpaHEHUs
UMITyJIbca. PEakTUBHOE ABUKEHUE.

Mexanuueckass pabora M MOHIHOCTh. Pabora cui TsKecTH, yHpyrocTH,
Tperust. CBs3b dHepruu u padbotel. [loTeHnnanbHas sHEprUs Teja, NOJHATOTO Hal
IIOBEPXHOCTHIO 3eMin. [loTeHIManbHas dHeprus ckaTtou npykuHel. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOM SHEPTHHM. 3aKOH COXPAHEHUS MEXaHMYECKOU
DHEPIHUU.

Jemoncmpayuu.

1. HaGmroneHne MexaHMYECKOTrO JABM)KEHHUS Tella OTHOCUTENIBHO Pa3HBIX Tel

OTCYETA.
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9.

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

CpaBHEHHE TyTe W TPAEKTOPUN JBUKEHHUS OJIHOIO M TOr0O € Telna
OTHOCHUTEBHO PA3HBIX TEJI OTCYETA.

N3mepenne CKOPOCTH M YCKOPEHUS MTPSIMOJIMHEMHOTO IBUYKEHHUS.
HccnenoBanve Npru3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HabiroieHue 1BUKEHUS Tella O OKPYKHOCTH.

Habmonenne MexaHn4ecKux sIBICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Temexxka» npu €€ PAaBHOMEDHOM M  YCKOPEHHOM  JBHKCHUH
OTHOCUTEIFHO KaOMHETa (PU3UKH.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl Te€Jla U ACUCTBYIOIIEH HAa HEro
CHJIBL.

Habmronenne paBeHcTBa CUIT IPU B3aUMOICHCTBUU TEJl.

M3meHeHue Beca Tena npu yCKOPEHHOM JBUYKEHUU.

Ilepenada uMIrynbca npy B3aMMOACUCTBUY TEIL.

ITpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUM TEJ.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHre UMITyJIbCca IPU a0COTIOTHO YIPYTOM B3aUMO/ICHCTBUU.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHre MEXaHUUECKON SHEPTUU IIPU CBOOOJHOM IMAJICHUM.
CoxpaHeHHE MEXaHUYECKOW SHEPTUHU NIPU JBUKEHUU Teja MO JEHCTBUEM
IPY’KUHBI.

Jlabopamopnvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JadbHEHIIEro paBHOMEPHOTO
JIBUKCHHMSI IIAPUKA WITH TEIIEHKKH.

OmnpeneneHrue cpeaHE CKOPOCTH CKOJIBKEHHUS OpyCcKa WIIM JIBHDKEHUS
IIapyKa MO HAKJIOHHOM TUIOCKOCTH.

Onpenenenne yCKOpPEHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PAaBHOYCKOPCHHOM
JBIDKEHUU 0€3 Ha4aIbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX UYHCEI, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHH OJMTHAKOBHI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT  CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne kodhuIeHTa TPEHUS CKOTBXKEHUS.

Omnpenenenre XECTKOCTH TPYKUHBI.

Omnpenenenre pabOTHI CUIIBI TPEHUS NPU PAaBHOMEPHOM JBIKCHUU Tella
110 TOPU3OHTAILHOM MOBEPXHOCTH.



10. Onpenenenre pabOTHl CUJIBI  YOPYTOCTH MpPU  TOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOIBUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. 3yueHue 3aKk0Ha COXpPAHEHHS SHEPTUU.

Pa3zgen 9. Mexannueckue KoJ1e0aHus ¥ BOJTHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUI: IEPHOJ,
4acToTa, aMIUINTYa. MaTeMaTudeCKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenue
SHEPrUU MPH KOJIEOATETHHOM JIBHKECHHH.

3aryxapomue — koiebaHus.  BbeiHyxkaeHHble — konebaHus.  Pe3oHaHc.
Mexanndeckue BosiHbL.  (CBOMCTBa MexaHM4eckux BOJH. [IpomoneHele n
IIONEpEYHble  BOJIHBL. /[[nMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHudeckre BOIHBI B TBEPJOM TeJle, CEICMUYECKHE BOJHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UHppa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenwe koneOaHWN TEN MOJ IEHCTBUEM CWIIBI TSHKECTH U CHIIBI
YIOPYTOCTH.

Habmonenune xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
HabiroieHue BbIHYKIEHHBIX KOJIEOaHUM U PE30HAHCA.
PacnpocTpanenye NpoaoabHBIX U NONEPEYHBIX BOJIH (HA MOZEIIHN).
Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI1 pe30HaHC.
Jlabopamopnsie padomul u onvimul.
1. OmpeneneHue dYacTOThl W Mepuoja KoJieOaHMM MaTeMaTHYeCKOIo
MasiTHHKA.

2. OmpeneneHue 4acTOThl M NEPHOJA KOJIEOAHUI NPYKUHHOTO MASITHUKA.

3. HccnenoBanue 3aBUCUMOCTH NEpHOJia KOJIEOAHHM MOABEMIEHHOIO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NIEPUO/A KOJICOAHUM MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka He3aBUCMMOCTH TepuoAa KojeOaHui rpysa, MOJABEUICHHOIO K
HUTH, OT MacChl Ipy3a.

6. OnbITbI, JIEMOHCTPUPYIOLME  3aBUCUMOCTh  N€pHUOAa  KoJeOaHWi
IIPYKUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHust CBOOOTHOTO MaeHUsI.

Pazgea 10. dinekrpoMaraurHoe moJjie u 3JIeKTpOMarHMTHbIE BOJIHBI.

ONEeKTPOMarHuTHOE  IOJIe.  OJIEKTpOMAarHuTHele  BOJHBL.  CBOlCTBa
JIEKTPOMArHuTHeIX BOJH. Illkama snexTpomarHMTHBIX BOJIH. lcmosnb3oBaHue
JIEKTPOMArHUTHBIX BOJIH JUJISl COTOBOM CBSA3H.
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OnexkTpoMarHuTHas npupoga ceera. CKopocTh cBeTa. BOgHOBBIE CBOICTBA
CBETA.

Jemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie pabomul u onvimel.

1. W3yuenue CBOWCTB SJIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMIHHOTO

tenedoHa.

Pa3gen 11. CeeroBble fiBJICHNS.

JlyueBas  moxpenp  cBera.  Mcrounuku ~— cBera.  [IpsmonuHeinHoe
pacrnipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus1 cBera. [lonHoe BHyTpeHHee
OTpaKEHUE CBeTa. lCrnonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHUX CBETOBOJIAX.

Jlmaza. Xom myweir B 1nmH3e. Onrtuueckas cucrema (oroamnmapara,
MHKpPOCKONIa M Tejeckomna. [7a3 Kak onTuyeckas cHUCTeEMA. BIM30pyKOCTh U
JNaJTbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbiorona. Croxxenue
CIIEKTpaJIbHBIX LIBETOB. J{ucniepcusi cBeTa.

Jemoncmpayuu.

[IpsiMosMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenune n300paxkeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTuyecKkuid CBETOBO/I.

Xon nyuyei B coOuparolei JImH3e.

XoJ Iyder B pacCEeMBArONIEH JIMH3E.

[Tomyuenue n300pakeHUt ¢ TOMOIIBIO JTUH3.

[Tpunuun aeicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIIA.
10. Mognens rnasa.

11. Pa3noxenue 6e0oro cBeTa B CIEKTP.

12. [lomy4yenue 6e5oro cBera Mpu CI0KEHUH CBETA Pa3HBIX 1[BETOB.

W X N DU A WD E

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yrja OTpa)K€HUs CBETOBOrO Jiydya OT yrjia
naJCHUsl.

2. M3yueHue xapakTepUCTUK U300paKeHUs MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCHUMOCTHU yriia MPEJOMIICHUS] CBETOBOIO Jy4a OT yria
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».



4. IlomydeHnue n3o0paxeHuit ¢ MOMOIIbIO COOUPAIOIIEH JTUH3BI.

5. Ompenenenue (POKyCHOTO PacCTOSIHUS U ONTUYECKOW CHIIBI COOMparoIen
JIH3BI.

6. OINBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETAa B CIEKTP.

7. ONbITHl IO BOCHPUSATHIO IIBETA MPEAMETOB MPHU WX HAONIOJACHUM 4Yepes
[[BETOBBIE (DPUIIBTPHI.

Pa3zgen 12. KBanroBble siBj1eHus.

OneiTel Pe3epdopna v mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue u norjiouieHre cBera aroMoM. KBaHThl. JIMHEHYaThle CIEKTPBI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- U raMma-uznydeHusi. CTpoeHrue aTOMHOIO
anpa. Hyknonnas wMogens aromHoro sapa. HMszoronmsl. PaauoaxtrBHBIE
npespaienus. [lepuon nomypacnana aTOMHBIX sA1€p.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsAO0BOIO M MAacCOBOTO YHCEIL.
DHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U SHEpruu. Peakuuu cuHTE3a U
nenenus siaep. Ucrounuku sHeprun CoaHIa U 3BE3.

Snepnas sHepreruka. JleMCTBHsS pPaaMOAKTUBHBIX HW3JIIYYEHHW HA IKUBBIC
OpraHU3MBl.

Jemoncmpayuu.

1. CrnekTpbl U3JIYyYEHHUS U MOTJIOIICHUS.

2. CnexTpsl pa3IMYHbIX T'a30B.

3. CnekTtp BogopoJa.

4. HabGmoneHnue TpekoB B kamepe BuibcoHa.

5. PaboTta cu€Tunka HOHU3UPYIOIIUX U3TyYCHUH.

6. Perucrtpanus n3nydeHus: NpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaOmroneHue CIIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3TYyUYEHUSI.

2. HMccnepoBaHue TpPEKOB: M3MEPEHUE SHEPIMM YACTULBI MO TOPMO3HOMY

nyTH (o ¢oTtorpadusim).

3. W3mepenue paanoakTuBHOTO (oHA.

IToBrOpHTE/ILHO-00001HAIOIIMIT MOTYJIb.

[ToBTOpHUTENHEHO--00001IAOLITNIT MOTYJTb TPEIHA3HAYEH /JISl CUCTEMAaTH3AIH
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWs W OMbITa  JAESTEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (GU3MKH, a TAKXKe AJI MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY 1O (Qu3nuke s 0oO0ydJaromnmxcs,
BBIOpABIINX ATOT YYEOHBIN MPEIMET.

[Ipy “3ydeHUU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00OECHeunBaeTCsl JOCTUXKEHUE MPEIMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEHOBAHUS



SIBJICHUM TIPUPOJBI M TEXHUKH, OBJIAJICHUEC YMEHHSIMHU OOBICHATH (PU3MUECKHE
SIBJICHUS, TPUMEHSS TOJIydEeHHbIE 3HAHMS, pellaTh 3aJaud, B TOM YHCIE
KAuE€CTBEHHbIC U AKCIIEPUMEHTAJIbHBIEC.

[TpuHIMNIUATBHO AESTENBHOCTHBIN XapakTep JAaHHOTO pasjiefia peaju3yeTcs
328 CY€T TOro, 4YTO OOYy4YalOIIMECs BBIMOJHSIIOT 3a/laHus, B KOTOPBIX UM
peaaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWUW pacro3HaBaTh M HAYYHO OOBSICHITH
bu3nyeckue BIEHUS B OKPY>KaIOIIEH MPUPO/Ie U TTOBCEAHEBHOM KU3HU;

UCIOJIb30BaTh HAYYHBIE METO/Ibl MCCIIEIOBAaHUSI (PU3HUECKUX SIBIICHUH, B TOM
qucIie JUIsl IPOBEPKU FUIIOTE3 U MOJyUYEeHHSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HAMOOJEe BAXKHBIX JOCTHIKEHUN COBPEMEHHBIX
TE€XHOJIOTU, HAIPUMEP, TPAKTHUECKOTO UCIO0JIb30BaHUS PA3JIMYHBIX UCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
HHEPTUU.



IVIAHUPYEMbBIE PE3YJIBTATBI OCBOEHUA ITPOIPAMMBI 110 ®MBUKE HA
YPOBHE OCHOBHOI O OB O ObPA30OBAHUA

N3yuyenue (u3MKM Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HAMpPaBICHO

Ha JOCTHMKEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrare usyuenus (pU3MKA HA YPOBHE OCHOBHOTO 00I1Iero 0Opa3oBaHus

y oOyuatomierocs OyayT cpopMUpOBaHbI CIIEAYIONIME JTUYHOCTHBIE PE3yJIbTaThl B
4acTH:

1) narpuoTH4ecKOro BOCIIMTAHMS:

— MPOSIBJIEHHE MHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON
(du3nuecKoil HayKu;

— [IEHHOCTHOE OTHOLICHHE K TOCTHKEHUSM POCCUICKUX YUEHBIX--(U3HUKOB;

2) rpa’kIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJI€HHU OOLIECTBEHHO 3HAUMMBbIX
U OITUYECKMX IMpoOJeM, CBSI3aHHBIX C [PAKTUYECKUM IPUMEHEHHEM
JTOCTUKEHUM (PU3NKH;

— OCO3HaHHE BaXXHOCTU MOpPAIbHO--3TUYECKUX MPUHLMIIOB B JESATEIBHOCTU
YYEHOT0;

3) 3cTeTH4ecKoro BOCIMTAHUS:

— BOCHPUATUE 3CTETUUYECKUX KAuecTB (PU3NYECKOM HayKu: €€ rapMOHHUYHOIO
IIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JTJAKOHUYHOCTH;

4) 1eHHOCTH HAYYHOIO TO3HAHUS:

— OCO3HAaHUE ILIEHHOCTU (U3NYECKOM HAyKM KaK MOIIHOIO HHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHs TEXHOJOTHH, BaXKHEHMIIEH COCTABIIIOLIEH
KYJIBTYPBI;

— pa3BUTHE HAy4HOH II0003HATENIPHOCTH, MHTEpEca K HCCIEA0BaTEIbCKOM
NEeSATENbHOCTH;

5) popMupoBaHus KyJIbTYPbI 310POBbS U SMOIUOHAIBHOI0 0JIAr0NOyqHsi:

— OCO3HAHME LIEHHOCTH Oe30macHoro o0Opas3a JKU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH TMpaBHJI O€30MacHOr0 TMOBEACHUSA Ha
TPaAHCIIOPTE, Ha JIOPOTax, C ANEKTPUUECKUM U TEIJIOBHIM O0OPYIOBAHHUEM B
JOMAIIHUX yCIIOBUSX;

— c(hOpMUPOBAHHOCTh HaBBIKA peQIEKCHH, MPU3HAHUE CBOEro IpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa y APYroro 4yejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHMA:

— AKTHBHOE Yy4YacTHE€ B PEIICHUM MPAKTHYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHu3alUd, TIOpoJa, Kpas) TEXHOJIOTMYECKOM U



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIMUX B TOM 4YHCIE U (PUIUUECKHX
3HaHUM,

e — MHTEpEC K MPAKTUYECKOMY U3YUYEHHIO TPOo(eccHil, CBI3aHHbBIX C (PUMUKOM;

e 7) 3K0JI0rM4€CKOro BOCIHTAHUS:

e — OpHUEHTAlMS HA MPUMEHEHUE (U3MYECKUX 3HAHMM JUIs penieHus 3ajad B
o0JacTu OKpY’Kalolllel cpenbl, MJIAHUPOBAHUS TMOCTYNKOB M OLEHKH HX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPY>KAIOILIEH CPeJIbl;

e — OCO3HaHME TI00aTbHOIO XapaKTepa SKOJOTHMYECKHX MpoOJieM M MyTel ux
peLIeHMS;

e 8) agamramym K W3MEHSAIONMMCS YCJIOBHAM COUMAJIBHOW W NPUPOAHOM
cpeabl:

e — MOTPEeOHOCTHP BO B3aWMOJACWCTBUM IPH BBINOJIHEHUU HCCIEIOBAaHUN H
MPOEKTOB (PU3MUECKON HAIMpPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUAM
IPYTUX;

e — TIOBBIIEHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
NEeSATENBHOCTD;

e —MOTPEOHOCTH B JOPMUPOBAHUYU HOBBIX 3HAHUI, B TOM YUCie (OPMYITHPOBATH
UJeH, IOHATUS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e — OCO3HaHHE AeHUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTh
buzukuy;

e — IUIAHUPOBAHHE CBOETO PA3BUTUS B MPHOOPETEHHWU HOBBIX (UINYECKUX
3HAHUU;

e — CTpEMJICHUE aHAIM3UPOBATH U BBISIBIISITH B3aUMOCBSI3U MIPUPO/IbI, 00I1IECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIOJIb30BAaHUEM (DU3UUECKUX 3HAHUM;

e — OLEHKAa CBOMX JEWCTBUA C YYETOM BIUSHHMS HA OKPYKAIOUIYIO Cpeny,
BO3MO>KHBIX INI00AIBHBIX MOCIEACTBHIA.

METAIPE/IMETHBIE PE3YJIBTATBI

B pesynpraTe ocBOEHUS TporpamMmbl 1Mo (pU3MKE HA YPOBHE OCHOBHOTO
ob1iero obpa3oBanus y odyyaromierocs OyayT copMUpOBaHbI MeTaNpeaMeTHbIe
pe3yJbTarhl, BKIIOYAIOIINE MO3HAaBaTeIbHbIC YHUBEPCAIbHbIC YUCOHbBIC NCHCTBUS,
KOMMYHUKATHUBHBIC  yHUBEpPCAIbHBIC  y4eOHBIC  JCHCTBUSA, PETYJIATUBHBIC
YHUBEpCAIbHBIC yIeOHBIE TCHCTBUS.

Ilo3HaBaresibHbIE YHHBEPCAIbHbIE yUeOHbIe [1eiCTBUS

Ba3oBble Jiornueckue aecTrBUs:



BBISIBJSITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKH OOBEKTOB
(sIBJICHUN);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(UKALUN, OCHOBAHUS IS
000011IeHUs ¥ CPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PaCCMATPUBAEMBIX (PaKTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCALINXCA K (PU3UUECKUM SIBICHUSM;
BBISIBJISITH NPUYUHHO--CJIEICTBEHHBIE CBSI3U MPU H3YyUYEHUU (U3NYECKUX
SIBJIEHUI U NPOLIECCOB, JI€JaTh BBIBOJBI C MCIIONb30BAHUEM JEAYKTHUBHBIX
U MHAYKTUBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIbHO BBIOMpaTh CHOCOO peleHus: yueOHOW (PU3NYEeCcKOit
3a7aud (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIIEHUs, BHIOOp Haumbosee
HOJXOJSIIETO C YUETOM CAMOCTOATEIbHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBareJIbCKUE AeCTBUSA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIEN0BATENbCKIIT MHCTPYMEHT O3HAHMS;
IPOBOAUTH IO CAMOCTOSITEIBHO COCTABIIEHHOMY IIJIaHY OIBIT, HECJIOXKHBIN
¢uznyecKuit 3KCHEPUMEHT, HEOOJbIIOE UCCIENOBaHHE (DHU3MUECKOTO
SIBIICHUS;

OIICHWBAaTh HAa TPHUMEHUMOCTh W JOCTOBEPHOCTh HH(pOpMaImro,
MOJyYEHHYIO B XO/I€ MCCJIEIOBAaHUS MM HKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO pE3yIbTaTam
IPOBEAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHMS,

NPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKUX
IIPOIIECCOB, a TAaK)KE BBIIBUTATh MPEIONOKEHUSI 00 UX pa3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

MPUMEHSATh Pa3IMIHbIC METOJbI, HHCTPYMEHTBI M 3aIIPOCHI TP TIOMCKE U
otObope mHGOPMAIMK WM JaHHBIX C YYETOM TNPEII0KCHHOH y4eOHOH
dbu3ndecKoi 3a1a4u;

aHAIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
pPa3TUYHBIX BUJOB M (JOPM MIPEACTABICHUS;

CaMOCTOSITEJIbHO ~ BBIOMpATh ONTHMAJIbBHYIO (OopMy MpeACTaBICHUS
uHQOpMaAIMl W WUIFOCTPUPOBATh pelIaeMble 3aJladyd  HECIOKHBIMHU
cXeMaMu, IuarpaMMaMu, HHOU rpaduKoi U UX KOMOMHAITUSIMU.

KomMyHHKaTHBHBIE YHMBEPCAJIbHbIE Y4eOHbIe [1elCTBHS:

B X0Jie OOCYXICHHS ydeOHOro maTepuaia, pe3ysbTaToB Jad0paTOPHBIX
padoT U MPOEKTOB 3a/aBaTh BOMPOCHI IO CYIICCTBY 00CYKAaeMO TEMbI U
BBICKA3bIBaTh HJICH, HAIlCJICHHbIC HA PEIICHHE 3aJaud U IO KaHHE
0J1aroKeaaTeabHOCTH OOILEHNS,



COMOCTABJISITh CBOU CYXIEHHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB
Juanora, oOOHapyXKMBaTh Pa3IU4Ue U CXOACTBO MO3UIIHIA;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
nyOJIMYHO NPEACTABIATh PE3YIbTATHI BBIIIOJHEHHOIO (PU3NYECKOTO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOH  H
WHAMBUAYAIbHON pabOThl MpU PEIIEHUH KOHKPETHOW (U3NYECKOM
poOJIeMBbl;

NPUHUMATD LIEJIM COBMECTHOW NI€ATEIbHOCTH, OPraHU30BbIBATH JIE€HCTBUSA
no €€ JMOCTHKEHUIO: paclpefesiTh poiH, OOCYKIaTh MpPOLECCHl HU
pe3yabTaThl COBMECTHOM pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFO/ICH;
BBITIOJHATH CBOIO YacTh pabOTHI, TOCTUrasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HAIpPaBJICHUIO M KOOPJIMHUPYS CBOM JEHCTBUS C APYTHUMH
YJIEHaMU KOMaH/1bl;

OILICHMBATh KAa4eCTBO CBOErO BKJaJa B OOUIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PerynsituBHbIe yHUBepCAIbHbIE ydeOHbIe /1eil CTBUs

Camoopranusanusi:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M Y4E€OHBIX CUTyalMsIX, TPEOYIOLINX
JUI pelieHus (U3NYECKUX 3HaAHU;

OpUEHTHPOBATHCS B  PA3JIMYHBIX TMOAXOAAaX TMPUHATUS  PELICHUM
(MHOUBUYyaJbHOE, TPUHSATHE DPEIICHUS B TPYMINe, NPUHATHE PEIICHUN
rpyNmnon);

CaMOCTOSITEJIBHO COCTABJISATh AITOPUTM pEIIeHUsT (PU3NUECKON 3a1aul WIH
IUTaHAa HUCCIIEJOBAHUA C YYETOM MMEIOIIMXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh MpeJiaraeMble BApUAHThI PEIICHU;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOLHOHAILHBIM MHTEJLIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyallMy U IIpeajiaraTh IUIaH €€ U3MECHEHUS;
OOBSCHATHP TPUYUHBI  JOCTIDKEHUS  (HENOCTIIKEHHUS) pe3yJIbTaToB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTHUBBI B JCATEIBHOCTH (B TOM YMCIIE B XOJ BBIIIOJIHECHUS
(u3MYECKOT0 HUCCIEJOBAaHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
0OCTOSITENILCTB, W3MEHUBIIUXCA CHUTYyallMil, YCTaHOBJIEHHBIX OILIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YyJIbTATA LIEIU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJE CHopa WIN JUCKYCCUU
Ha HAy4HYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMS U JIOTUKY IPYroro;



npuU3HaBaTh CBOE MPaBO Ha OMMOKY MPU pelIeHUH PU3NYECKUX 33134 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI M TAKOE YK€ MPABO IPYroro.

IMPEJIMETHBIE PE3YJIBTATBI

K xoniy o0ydyeHust B 7 kiiacce npeaMeTHbIe pe3yabTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUI:

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHME W  XMUMHYECKUE  SIBJICHUS,
HaOJIOICHUE, JKCIEPUMEHT, MOJENb, TUIOTE3a, CAMHUIBI (DU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSIHMA BElECTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYECKOe JBHWXKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPAMOJIMHENHOE), TPACKTOPHUS, PABHOJACUCTBYIOLIAS
CuIa, nedopmarnms (ynpyras, IUIACTUYECKAs), HEBECOMOCTb,
COOOIIAOIINECS COCYIbI;

paznuyath sBiAeHUS (MuQQy3us, TEIJIOBOE IBIKCHHE YACTHUIl BEIECTBA,
PaBHOMEPHOE  JIBH)KECHUE, HEPAaBHOMEPHOE  JBWIKEHHE, WHEPLHS,
B3aUMOJICHCTBUE TEJI, PABHOBECUE TBEPIABIX TEN C 3aKPEIUIEHHOW OCHIO
BpAalllCHUA, IIepeada MAaBJICHUS TBEPABIMUA TEIAMH, KUIAKOCTIMHU U
razamm, arMoc(epHOe [aBlICHWE, IUIaBaHWE TeJ, MPEeBpaIIeHUs
MEXaHUYECKON SHEpPruu) IO ONKMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX TaHHOE (PU3UUECKOE SIBJICHUE;
pacno3HaBaTh MPOSIBICHUE U3YYEHHBIX (U3MYECKUX  SBJICHUHA B
OKpYXKaloIleM MHpe, B TOM 4YHCie (Pu3ndecKkue SBICHHUS B TPHUPOJE:
MIPUMEPHI JIBUKECHUS C PA3JIMYHBIMUA CKOPOCTSMH B KHBOM W HEXKHUBOU
NPUPOJIE, NEUCTBUE CHUJIbI TPEHUS B MPUPOAE U TEXHHUKE, BIHSHUE
aTMOC(EpHOro JIaBJICHUsI Ha KMBOM OpraHU3M, IUIABaHUE PbIO, pblYaru B
TeJIe 4eJIOBeKa, MPU 3TOM NMEPEBOAUTH MPAKTUUYECKYIO 33/1auy B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHBIE CBOWCTBA (MPU3HAKHN) (PU3UUECKUX SBICHUIA;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (hM3UYECKHUE SBIICHUS, UCIIOIb3YS
dbu3nyeckue BeTMYUHBI (Macca, O00BEM, IUIOTHOCTH BEIECTBA, BpEMs,
yTh, CKOPOCTh, CPEAHSS CKOPOCTh, CUJIA YIPYTOCTH, CHJIA TSKECTH, BEC
TeJla, CUjla TpPEHUdA, JAaBlIeHUWE (TBEPAOTO TEa, JKUAKOCTH, Tasa),
BBITAIKMBAIOIIAST CHJIa, MEXaHWYECKass paboTa, MOUTHOCTH, TUICYO CHUIBI,
MOMEHT CHJbl, KO3((UIMEHT TMOJE3HOr0 JEHUCTBUSI MEXAHU3MOB,
KMHETUYECKass M TOTCHLMANIbHAs DHEPIHsi), NMPU OMUCAHUU IPABHIIBHO
TpakTOBaTh  (U3MYECKUI  CMBICA  HUCIHOJIb3YEMbIX  BEJMYMH, HX
0003HAUCHUS W EAWHHIBI (U3UYECKUX BEIWYWH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIIME JTAHHYIO (PU3MUYECKYI0 BETUYMHY C APYTHMH BEIUYMHAMH,
CTPOUTH IPaPUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIMYUH;



XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SBICHUS U MPOIIECCHI,
VCMOJIb3YSl IIPaBUia CIOXKEHUS CUJ (BAOJIb OJHOW IPSIMOM), 3aKOH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBecHs pbiuara (6y10ka),
«30JI0TO€ IIPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHH4ECKOU
DHEPruM, NpPU HSTOM [JaBaThb CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa U
3aIUCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (pU3MUECKHE SBJICHHUS, MPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallull NPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IIPUYMHHO--CJIEACTBEHHBIE CBS3H, CTPOUTh 00bSICHEHHE U3 1-2
JOTMYECKHX ILIAaroB ¢ ONOpPOM Ha 1-2 M3yuyeHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiatb pacu€rHble 3amadyd B 1-2 JEHCTBUA, MCHOJB3YS 3aKOHBI W
(GopMyIibl, CBs3bIBAKOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIU3a
YCIIOBHS 331a4 3aIIUCBIBATh KPATKOE YCIOBUE, MOJACTABIATh (PU3NUECKHUE
BEJIMYMHBI B (OPMYNBI U TMPOBOAHUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE I PEIICHUs 3a/1a4, OLEHUBATh PEATMCTUYHOCTD
MOJTy4YE€HHOM (PU3NUECKON BEJTMYMHBI,

pacrno3HaBaThb MpPOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh IMpU HNOMOUIH
(u3NYECKUX METOOB, B OIMCAHUM MCCIIE0BAaHUS BbIIEIATh IPOBEPSIEMOE
INPEANONIOKEHHE  (THUIIOTE3y),  pas3iInyarb M UHTEPIPETUPOBATH
MOJyYEHHBI pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITa, Je1aTh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;

OPOBOANUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUW WIH
duznyeckux CBOMCTB Te: (opMyIupoBaTh IPOBEpsEMbIE
IPENOJIOKEHUs, COOMPaTh YCTAHOBKY U3 MPEANIOKEHHOT0 000pYy/10BaHMUS,
3aIMChIBaTh XOJ1 OMbITa U (POPMYIHPOBATH BHIBOJIBL;

BBIIOJIHATHh MPsAMBIE H3MEPEHMS PACCTOSHHUSA, BPEMEHM, MAacChl Tela,
0o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM aAHAJIOIOBBIX U
upoOBBIX MPUOOPOB, 3aMUCHIBATH IOKa3aHHUS MPUOOPOB C Yy4ETOM
3aJJaHHOW a0COIIOTHON MOTPEIIHOCTH U3MEPEHUH;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCIMOCTH OJHOM (DU3HUECKON BEJTMYUHBI OT
IPYroll C HCIOJIb30BAHMEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PAaBHOMEPHO JABWXKYILEroCsl Tela OT BPEMEHU JBHXKCHHUS Teja, CHUJIbI
TPEHUsI CKOJIBLKEHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHWJIBI TPEHHUsI OT IUIOLIAAN CONPUKOCHOBEHHUS TEJ, CUIIbI
YIOPYroCTH OT YAJMHEHUS NPY>KHUHBI, BHITAIKUBAIOLIEH CUIIBI OT 00BbEMa
NOTPYKEHHON 4acTH TeJla ¥ OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCHMOCTH
OT IUIOTHOCTHU Te€Ja, OT MIyOMHBI, HA KOTOPYIO MOTPY’KEHO TEJO0, YCIOBUU
IUTAaBaHMSI TEJl, YCJIOBHMM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B



IUTAHUPOBAaHUM  Y4€OHOTO HCCIEAOBaHUSA, COOUpaTh YCTAHOBKY H
BBITMIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl MOTYYEHHOM 3aBUCHUMOCTH (DM3MUECKUX BEIHMYUH B BUJC
NPEUIOKEHHBIX TaOMuI] U TpaduKOB, JENaTh BBIBOJABI M0 pe3yJIbTaTaMm
UCCIIEIOBAHMS;

IPOBOAUTH KOCBEHHBbIE HU3MEpeHHs (PU3MYECKHX BEIUYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Tela, CuUja TPEHHS] CKOJIBKEHHUS,
JaBJIeHUE  BO3JyXa, BBITAIKUBAIONIAS  CHJA, JIEHCTBYIOLIas  Ha
HOTPYKEHHOE B JKHUIKOCTb TeNO, KOI(PQHUIMEHT MOJEe3HOro MeHCTBUA
IOPOCTBIX MEXaHU3MOB), CIeAysl TMPEAJOKEHHON MHCTPYKIUH: MpU
BBIMIOJTHEHUH HW3MEPEHUl CcOOMpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY H
BBIUUCIISATH 3HAUEHNE NICKOMOW BEJIMUMHBI;

co0uII01aTh MpaBUIIa TEXHUKU OE€30MacHOCTH MPHU paboTe C 1abopaTOpHBIM
000py/I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, AMHAMOMETp, COOOIIAIOIIUEcs COCyAbl, OapoMmerp,
phIYar, NOJABMKHBIA U HETIOABUKHBIN OJIOK, HAKJIIOHHAS TNTIOCKOCTB;
XapaKkTepu30BaTh NPUHIUMBI  JEHCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOpOM Ha HX ONUCaHui (B TOM YHUCIIE:
NOJUINITHUKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIUYECKUN  Ipecc,
MaHOMETp, BEICOTOMEp, MOPITHEBOW HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS
0 CBOICTBax (PM3NYECKUX SIBICHUN M HEOOXOaUMble (U3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpHl  (HAXOAUTH  HWHPOpPMAIMIO O  MpUMeEpax)
IPAKTHYECKOTO HCIOJIb30BaHUA (PU3UUECKUX 3HAHUNW B TMOBCETHEBHOM
XKU3HU JJ1 oOecrieueHus: 0€30MacHOCTH MPH OOpalleHuH ¢ MpUOOpamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 370POBbS U COOJIIOJCHUSA
HOPM 5KOJIOTUYECKOT0 TIOBEJICHUS B OKPY’KaIOLIeH Cpeie;

OCYHIECTBIISAITh OTOOp HMCTOYHMKOB wuH(opMmanmu B HHTepHere B
COOTBETCTBUH C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIUXCS
3HaHUW M TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
UHpOpMaLINIO, KOTOpas SBJSIETCS MPOTHBOPEUMBOM WM MOXKET OBITH
HEOCTOBEPHOMU;

UCIIOJIb30BAaTh MPH BHITIOJHEHUN YUY€OHBIX 3a/laHUi HAYYHO--TIONMYJISPHYIO
auTepaTypy  (puU3MUYEecKoro - coiepxaHHs, CIpPaBOYHbIE MaTepHAabI,
pecypcbl cetu MHTEpHET, BiajgeTh NpuéMaMu KOHCIIEKTUPOBAHHS TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OJAHOM 3HAKOBOI CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE KpPAaTKHE MHCbMEHHBIE U YCTHBIE COOOILICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpPMALUU (PUIUIECKOTO COACpPKAHUS, B TOM



qyclie MyOJUYHO JeNaTh KpaTKhe COOOIIEHHUs O pe3ysbTaTax MpPOEKTOB
WK Y4eOHBIX HCCIEJAOBaHUM, MpPH H3TOM TPaMOTHO HCIIOJIB30BAThH
U3YYCHHBI TOHATUWHBIN ammapaT Kypca (U3MKH, COINpPOBOXAAThH
BBICTYIICHUE IIPE3CHTALUCH;

IPU BBIIOJHEHUM YYEOHBIX MPOEKTOB M HCCIEIOBAaHUI paclpenesiarh
00sI3aHHOCTH B TPYIIE B COOTBETCTBUU C TMOCTaBJICHHBIMHU 3a/Jayami,
CIEAUTh 34 BBINOJHEHWEM IUIAHA JCUCTBHMM, aJEKBAaTHO OLICHWBATh
COOCTBEHHBIM  BKJaJA B  JEATENBHOCTb  IPYyNINbl,  BBICTPAaWBAThH
KOMMYHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHCHHUE OKPYKAIOIIMX.

K xoniy o0ydyeHust B 8 kiiacce npeaMeTHbIe pe3yabTaThl HA 0230BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCSl YMEHUM:

MCMOJIB30BaTh MOHITUA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE ABUKECHUE
aTOMOB U MOJIEKYJI, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAINIMYECKUE U
amop(Hble TeJa, HACBHIIEHHBIM KM HEHACHIEHHBIM Map, BIAXHOCTb
BO3/yXa, TEMIIEparypa, BHYTPEHHSS OSHEPTHs, TEIJIOBOW JBUIATENb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, SJEKTPUUECKOE TOJIE, TPOBOJHUKHU
U JUAJEKTPUKH, TOCTOSIHHBIN 3JIEKTPUUYECKUIN TOK, MATHUTHOE T10JIE;
pa3nuyarh ABJIEHUSA (TEIJIOBOE PACIIMPEHHUE W C)KaTUeE, TEIUIoNepenaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHUE, KAWJUISIPHBIE SIBJICHUS, UCIIAPEHHE,
KOHJEHCALUs, IUIABIICHUE, KpUCTAUIM3alus (OTBEPIECBAHUE), KHUIICHUE,
Tenjonepeaaya (TEnIOnpPOBOIHOCTb, KOHBEKIIUS, V3JIy4YCHUE),
AIEKTpU3aLUs TEJ, B3aUMOJICUCTBUE 3apANIOB, AEHUCTBHS DJIEKTPUYECKOTO
TOKAa, KOPOTKOE€ 3aMbIKaHHE, B3aUMOJCHCTBUE MATrHHUTOB, JCHCTBHE
MAarHMTHOTO TOJIS HAa IPOBOJHHUK C TOKOM, 3JIEKTPOMATHUTHAS UHIAYKIINS)
[0 ONHUCAHUID HUX XAPAKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIONTUX JTaHHOE (PU3HUECKOE SIBIICHHE;

pacro3HaBaTh MPOSIBJIEHUE U3YYEHHBIX (U3MYECKUX  SBJICHUHA B
OKpY’>KalollleM MHpe, B TOM 4HCle (PU3NYecKHue SIBICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUISIpHbIE SIBJIIGHHST B MPUPOJE,
KpUCTAJUIbI B mpupojae, uznydeHue CoJiHIA, 3amMep3aHHe BOJIOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JIEKTPHUUECKHE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid MOJIFOCOB, POJIb MATHUTHOTO TOJIA JUIsl JKM3HU Ha
3emiie, MOJSIPHOE CHUSIHUE, IPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIACHATH CYIIECTBEHHBIE CBONCTBA (IPHU3HAKH) (PU3NUECKHUX
SIBJICHUH

ONKCHIBaTh U3YUYECHHbIE CBOMCTBA TeN U (PU3UYECKHUE SIBJICHUS, UCIIONb3YS
bu3nueckue BeTUUYUHBI (TeMIlepaTypa, BHYTPEHHSI SHEPTUs, KOJIUYECTBO
TEIUIOTHI, yJElIbHAg TEIUIOEMKOCTh BELIECTBA, YJIEJIbHAs TEIUIOTa



IUTaBIICHUS, yJelbHas TEIIoTa MapooOpa3oBaHusl, yJeNbHAs TEIJIoTa
CrOpaHMsl TOIUIMBA, KOI(PPHUIMEHT TOJE3HOTO JEHCTBUS TEIUIOBOU
MAIllMHbI, OTHOCUTEIBHAS BIIAXKHOCTb BO31yXa, AJIEKTPUYECKUHN 3apsih,
Cuja TOKa, DJIEKTPUYECKOE HANPsIKEHHE, CONPOTUBIICHUE IPOBOJIHHUKA,
yIEIbHOE  CONpPOTHBIEHHWE  BewlecTBa, paboTta M MOIIHOCTb
NIEKTPUYECKOr0  TOKAa), IIPpH  ONHWCAHWUM  TNPABUIBHO  TPAKTOBATh
($u3nYECKU CMBICI KCIIOJIb3YEeMbIX BEJIWYHH, 0003HAUEHUS U €IUHUIIBI
(¢u3nyeCKUX BEIMYUH, HAXOAUTh (HOPMYIbI, CBS3BIBAIOIIME JaHHYIO
(U3NYECKYI0 BEIMYMHY C JpPYTMMH BEJIMYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SBICHUS U MPOIIECCHI,
UCIIOJIb3Yysl OCHOBHBIE IIOJIOKEHUSI MOJEKYJSPHO--KHHETUYECKOM TEOPHUH
CTPOCHHsI BELIECTBA, IMPHUHIMI CYNEPIIO3ULHN I0JeH (HAa KaYECTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMA 3apsaa, 3akoH OMa 1 yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMS JHEPIWM, IPU OTOM JaBaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alUCHIBATh €0 MAaTeMaTHYECKOE
BBIPAKEHUE;

OOBACHATh (PU3HYECKHE IPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyalllil IPAaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 TOTUYEeCKuX
[IaroB ¢ OmMopod Ha 1-2 W3yYeHHBIX CBOWCTBA (DU3MUECKUX SIBICHUM,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemiate pacy€THbIE 3amadyd B 2-3 JEHCTBHs, MCIOJB3Yys 3aKOHBl H
(GopMyiibl, CBs3bIBANOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIU3a
YCIOBHUSL 3a/1a4d 3alMCBhIBATh KPATKOE YCJIOBHE, BBIABIATH HEIOCTATOK
JaHHBIX JJIs peleHus 3a7audd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXOoquMble A €€ pelleHHs, NPOBOAMTH pPacu€Tbl M CpPaBHUBATH
NOJIyYEHHOE 3HauU€HUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PpEUIUTh MPU TOMOIIH
($u3NYECKUX METO/MOB, HCIOJb3Yysl OMUCAHHE HCCIEeNIOBAaHUS, BBIIACIATDH
IIPOBEPSAEMOE  IPEAIOIOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
IIPOBENICHMSI UCCIIEIOBAHUS, JAEJIaTh BBIBOJBI,

OPOBOANUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUW WIH
(du3nyeCKuX CBOWCTB TN (KaMWJUISIPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT €ro o0béma, TemMrepaTypbl, CKOPOCTH IPOLIECCa OCTHIBAHUS U
HarpeBaHUs IIPU M3JIyYCHMHM OT [BETa M3JIy4Yarolle (IOrIomaromen)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHUS BOJABI OT TEMIIEpPATyphbl KUIKOCTU U
IVIOWAA €€ IIOBEPXHOCTH, OJIEKTpHU3alus Tel MW B3aUMOJACUCTBUE
NIEKTPUYECKUX  3apsAll0B, B3aWMMOJEWUCTBUE IIOCTOSHHBIX MAarHHUTOB,



BU3yaJIM3allMsl MArHATHBIX IIOJIEM ITOCTOSIHHBIX MAarHWTOB, JEHUCTBUS
MAarHuTHOTO TOJII Ha NPOBOJHMK C TOKOM, CBOMCTBA JJIEKTPOMArHMTA,
CBOICTBA 3JIEKTPOJBUTATENsI IOCTOSHHOTO TOKa): (OpMyIUpOBATH
pOBEpsieMbIe MPEINOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHUs, OMKUCHIBATH XO/1 ONBITA U (POPMYIUPOBATH BHIBOIbI;
BBIIIOJIHATD ~ NPSIMBIE  WU3MEPEHUs  TEMIIEPATypbl,  OTHOCHUTEJIBHOU
BJI&XHOCTH BO3/yXa, CHJIBI TOKA, HAIPSIKEHUS C HCIOJIb30BaHUEM
aHAJIOrOBBIX NPUOOPOB U JATYMKOB (DU3MUYECKUX BEIMYMUH, CPaBHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3a/JaHHON a0COTIOTHON MOTPEIIHOCTH;
MPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (PM3HUECKON BETUUYHUHBI OT
APYroM C  HCIIOJB30BAaHMEM  IIPSAMBIX  HM3MEPEHHU  (3aBUCHUMOCTH
COIIPOTHUBJIEHUS IPOBOJHMKA OT €ro JUIMHBI, IUIOIIAAN IIONEPEYHOIO
CEUYEHUS U YAEIbHOTO CONPOTUBIICHHS BEIIECTBA MPOBOJIHNUKA, CHIIBI TOKQ,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HANpPsKEHUS Ha IPOBOJHUKE,
VCCIICAOBAHUE IOCIEAOBATEIBHOIO M  MAapAJUIEIBHOIO  COEAUHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIEIOBAHHE, COOUPATh YCTAHOBKY U
BBITMIOJHATh M3MEPEHUs, Cilenys MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJe TaOMUIl M TrpaduKOB,
JI€JIaTh BBIBOJIBI IO PE3YyJIbTATaM UCCIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE HU3MEpPEHHUS (PU3NYECKUX BeIUYMH (yAelbHas
TEIUIOEMKOCTh  BEIIECTBAa, COMPOTUBICHHE NPOBOAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh H3MEPEHHUs, COOUpaTh
DKCHEPUMEHTAIIbHYIO YCTAHOBKY, CIEAys MPEMJIOKEHHOW MHCTPYKLIHH, U
BBIYUCJIISITh 3HAYEHUE BEJINYNHBI;

co0roAaTh nmpaBuja TEXHUKUA 0€30MacHOCTH IpH padboTe ¢ 1a0opaTOPHBIM
obopynoBaHUEM;

XapaKTepU30BaTh NPUHIMIBI  JEHCTBUA U3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIMOPOM Ha MX ONUCAaHHUS (B TOM YHCIIE:
CHUCTeMa OTOIUICHHS JOMOB, TMTPOMETp, MapoBasi TypOWHA, aMIEpMETD,
BOJIBTMETP, CUETUMK DJIEKTPUYECKONW IHEPIUM, DJIEKTPOOCBETUTEIIbHBIC
npuOOpkI, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IEKTPHUUECKHE
MPENOXPAHUTEIIN, DJIEKTPOMATHUT, 3JIEKTPOJBUIATENb NOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWCTBAX (PU3MUECKUX SIBICHUW U HEOOXOIUMBbIE
duznyeckue 3aKOHOMEPHOCTH;

pacIio3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA M HW3MEPUTEIIbHBIC
npuboOpel MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, THIPOMETP, ABUTATENIb BHYTPEHHETO
CrOpaHHMs, BJIEKTPOCKOIl, PEOCTAT), COCTABIATH CXEMbI AJIEKTPUUYECKHUX



Heneil ¢ mociuea0BaTebHbBIM U MapalljIeIbHbIM COCTUHEHHEM 3JIEMEHTOB,
paznuuasi ycIoBHbIE 0003HAUCHUS FIIEMEHTOB 3JIEKTPUUECKUX IIeTeH;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  HHGOPMALMIO O  MpPUMEPax)
NPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHWW B IOBCEIHEBHOMU
KU3HU Il oOecreueHusi 6€30IacHOCTU MpU OOpallieHuud ¢ IprudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3/I0pPOBbS U COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEH cpee;

OCYIIECTBIISATh TOWCK HWHpOpMAuu  (U3HUYECKOTO COJEp)KaHUs B
WuTepHeTe, Ha OCHOBE HWMEIOIIUXCS 3HAHUW HW TYyTEM CpaBHEHUSA
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIICISATH  WMH(GOpMAILMIO, KOTOpas
ABIIETCS IPOTUBOPEUNBON MIIH MOXKET OBITh HEAOCTOBEPHOI;
UCIOJIb30BATh MPH BHITIOJHEHUN YU€OHBIX 3a/laHUN HAYYHO--TIONMYJISPHYIO
auTepaTypy  (QU3MYECKOro - coAepKaHWs, CIPaBOYHBIE MaTEepHAIIbI,
pecypcel cetu MHTEpHET, BlIageTh NpuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3iaBaTh COOCTBEHHBIE NMUCHbMEHHBIE M KpaTKUE YCTHBIE COOOIIEHMUS,
0000mmasi wHpOpPMAIMIO W3 HECKOJbKHX WMCTOYHUKOB (DU3UIECKOTO
CONlEp)KaHUs, B TOM YHCIE MYyOJWYHO TIPEIACTABIATh PE3yIbTAThI
NIPOEKTHON WJIM KCCIEeNOBATEIbCKON JESITeIbHOCTH, P 3TOM T'PAMOTHO
UCIIONIb30BaTh M3YYCHHBIM TOHATUHHBIA ammapar Kypca (U3HKH,
COTPOBOXAATh BBICTYIIJICHHE MPE3EHTAINEH;

IPU BBITIOJIHEHUN YYEOHBIX TPOEKTOB U HCCICIOBAHUN (PU3NUCCKUX
MIPOIIECCOB pacTpeeNaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUHU C
MIOCTaBJICHHBIMU 33J]Ja4aMH, CJICIUThH 3a BBIMOJTHEHUEM IUTaHA JCHCTBUHA U
KOPPEKTUPOBAaTh €ro, aJEeKBAaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTD TPYIIIBI, BRICTPAUBAaTh KOMMYHHKATUBHOE B3aUMO/ICHCTBHE,
TIPOSIBIISS TOTOBHOCTH pa3peniaTh KOH(DIUKTHI.

K xoniy o0ydyeHust B 9 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCSl YMEHUM:

UCIIONB30BaTh IOHSATHA: CUCTEMa OTCYE€Ta, MATepHAIbHAsA TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHHUS, Ae(opmarius
(ympyrasi, mnjacThyeckasi), TPEHHE, LEHTPOCTPEMHUTEINBHOE YCKOPEHUE,
HEBECOMOCTh U TEPErpy3KH, LEHTP TSKECTH, aOCONMIOTHO TBEPIOE TEIO,
LEHTpP TSHKECTH TBEPJOTO TENA, PABHOBECHE, MEXaHUYECKUE KOJEOAHUS U
BOJIHBI, 3BYK, HMH(pPa3ByK M yIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
HIKajga 3JEeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAAJIbHO30PKOCTD,
CHEKTpbI UCITYCKaHUs U MOTJOLIEHus, anbda-, 0eTa- U raMMa-u3IydeHus,
W30TOIIbI, IIEPHAs SHEPTETHKA;



pa3nuyaTh SABJICHHS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSMOJUHENHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWHOE [BIKEHUE, CBOOOIHOE
MaJICHUE TEJI, PABHOMEPHOE JBHKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, peaKTUBHOE JBHKEHUE, KOjeOaTeabHOE JIBH)KEHHUE (3aTyXaroliue |
BBIHYKJICHHBIE KOJieOaHUsI), PE30HAHC, BOJHOBOE JBUKEHUE, OTPAXKEHUE
3ByKa, MNPSIMOJIMHEWNHOE PAaCHPOCTPAHECHHUE, OTPAKECHUE M MPEIOMIICHUE
CBETAa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOr0 CBETa B
CIIEKTp Y CJIOKEHME CIEKTPAJIbHBIX IIBETOB, JUCIEPCHUS CBETa,
€CTECTBEHHAsA PaJMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOrO CIEKTpa
W3JIyUYEHUS) MO0 OMMCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JTEMOHCTPUPYIONTUX JTaHHOE (PU3HYECKOE SIBIICHHE;

pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3MUECKUX SBICHUNW B
OKpyXXaroleM Mupe (B ToM uucie (U3HUYECKHE SBJICHUS B IPUPOJIE:
MPUJIUBBI U OTJIMBBI, IBUKEHHUE TUIAaHET COJTHEYHOW CUCTEMBI, PEAKTUBHOE
JBUKEHHE JKHBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSACEHUE, CEUCMUYECKHE BOJIHBI, I[yHAMH, 03XO, IBETa Tel,
OTNITHYECKHUE SIBJICHUS B TMPHUPOJIE, OMOIOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPadUOJIETOBOIO U PEHTICHOBCKOTO HM3IyYCHHH, €CTECTBEHHBIM
paavoaKTUBHBIA (POH, KOCMUYECKHE Jy4H, PaJUOAKTUBHOE H3IyUYCHHE
MPUPOAHBIX MHUHEPAIOB, JACHUCTBUE PAJUOAKTUBHBIX M3JIYYEHHH Ha
OpPTraHu3M YEJIOBEKa), MPU ITOM IEPEBOAUTH IMPAKTUYECKYIO 3aJa4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpU3HAKH) (U3UUYECKHUX
SIBJICHUH

ONHUCHIBATh M3YYCHHBIE CBOMCTBA Tel M (hU3UUYECKHUE SBIICHUS, UCIIONB3YS
dbu3ndecKkue BENMUYWHBI (CpPEemHSsI U MTHOBEHHAs CKOPOCTh Teia MpHU
HEPAaBHOMEPHOM JIBUKCHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIIIOBas
CKOpPOCTh, CHWJIa TPEHMS, CUJa YIPYrOCTH, CHUJIA TSIXKECTH, YCKOPEHHUE
CBOOOJHOTO TMaJeHUs, BeC Tejla, HUMITYJIbC Tela, HWMIYJIbC CHUJIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS DSHEPTusl Tena,
MMOJHATOTO HaJ MOBEPXHOCTBHIO 3€MJIM, MOTCHUUAIbHAA JHEPIUsl CHKATOU
MPYKUHbI, KUHETHYECKAs DJHEPrus, I[IOJHAs MEXAHUYECKAsT DSHEPIus,
MepUOoJ M 4acToTa KojeOaHu, JIMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEJIOMIICHUS CPEJbl), IPU ONMCAHUU
MPaBUJILHO TPAKTOBATh (M3MYECKUN CMBICT HCIOJIb3YEMbIX BEIIUYHH,
0003HaUCHUS W EAWHHIBI (U3UYECKUX BEIWYWH, HAXOAWTH (POPMYIIHI,
CBSI3BIBAIONIME JaHHYI (PU3MYECKYIO BEJIUYMHY C APYTUMU BEJUYHUHAMH,
CTPOUTH TPaPUKH U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYMH;
XapaKTepru30BaTh CBOMCTBA TeJ, (U3UYECKHE SBJICHUS W TMPOIIECCHI,
WCMOJIb3YSl 3aKOH COXPAaHCHUS SHEPIrUH, 3aKOH BCEMHUPHOTO TATOTECHUS,



NPUHIUI  CYNEPHO3UIUN CHJI, NPWHIUI OTHOCUTENbHOCTH [ ammies,
3akOoHbl HpIOTOHA, 3aKOH COXpaHEHHs] UMITYJIbCa, 3aKOHBI OTPAKEHUS U
IPEIOMJICHUS] CBETA, 3aKOHBI COXPAHEHHS 3apsAA0BOI0 U MAaCCOBOTO YHUCEI
IpHU SACPHBIX PEAKIHSIX, MPU ITOM JaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA W 3allMChIBATh €r0 MaTEMaTHIECKOE BBIPAKECHHCE,

OOBACHATH (U3MYECKHE MPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYyaIMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATDH
NPUYUHHO--CJICJICTBEHHBIE ~ CBSI3M, CTPOUTh OOBACHeHHWE U3 2-3
JIOTUYECKHX IIaroB ¢ OMOpPOH Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3WUCCKUX
SIBIICHUH, PU3NIECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemiatb pacy€THble 3adadd  (omMparoluecs Ha cucreMy u3  2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (OPMYIIbI, CBSI3bIBAIOINE (PU3UUECKHE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3alUChIBaTh KPAaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM W30BITOYHBIE JaHHBIC, BHIOUPAThH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE IJISl PEUICHHs], TPOBOJUTH PACUETHI U
OLICHWBATh PEATUCTUYHOCTH TMOJYUYEHHOTO 3HAYCHHsS] (PU3NUECKOU
BEJIMYUHBI;

pacmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXXHO PpEIIUTh TPU OMOIIH
(U3MYECKUX METO/OB, HCIIOJIB3Yysl OMUCAHWE HCCICIOBAHUS, BBIICIATH
IpOBEPSIEMOE TPEINOJOKEHNE, OICHUBATh MPABHWJIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUS, JeNaTb BBIBOJABI, HHTEPIPETUPOBATH
PE3yNIbTaThl HAOMIOCHUH U OIBITOB;

NPOBOJAUTH OMBITHl 1O HAOMIOACHWIO (PU3UYECKUX SBICHUNA WA
du3nYecKuX CBOWCTB Ten (M3y4deHHE BTOPOro 3akoHa HproTOHa, 3akoHa
COXPAHEHUS SHEPTUH, 3aBUCHUMOCTb MEpHOoAa KOJEOAHWN MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MaJIbIX KOJIEOaHWH, PSIMOIMHEHHOE PACTIPOCTPAHCHHE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
MJIOCKOM 3€pKajie M CBOWCTB HM300pakKeHUsl TpeaMera B coOuparomieit
JuH3e, HAOMIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB HU3IYUYEHUS):
CaMOCTOSITENIbHO  COOMpaTh YCTaHOBKY U3 HM30BITOUHOrO Habopa
o0Opy/MOBaHUs, OINUCHIBATH XOJ ONbITAa H  €ro  pe3yibTaThl,
(GbopMyIUpOBaTh BHIBOJIBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OMpeesiss
CpelHee 3Ha4YeHHE U3MepsieMOM BeTUYMHBI ((POKYCHOE pacCTOSIHHUE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BHIOOp crHoco0a U3MEpEeHUs
(M3MEpUTENHHOTO TTPUOOpA);

NPOBOJNTH HCCIEAOBAaHHWE 3aBUCHUMOCTEH (M3MUECKUX BEIUYHMH C
UCIIOJIb30BAaHUEM NPSAMBIX HM3MEPEHUN (3aBUCHMOCTbh MYTH OT BPEMEHH



IpU PaBHOYCKOPEHHOM [BIKEHUU 0€3 HayalbHON CKOPOCTH, NEpUOAa
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKAa OT AJUHBI HUTH, 3aBUCHUMOCTH
yria OTpakeHUsl CBETa OT yrja MaJeHUs W yria MpejoMJIeHHs] OT yria
najieHus1): IUIAHUPOBAaTh MCCIEJOBAaHUE, CaMOCTOSITENBHO COOUpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJTYYEHHON  3aBUCHMOCTH
bu3NYecKuX BETWYWH B BUJEC TaONHI U TpaduKOB, IEJaTh BBIBOIBI IO
pe3yabTaTam HCCIeA0BaHNUS;

IPOBOJUTH KOCBEHHbIE H3MEPEHHUS (U3MYECKUX BEIUYUH (CpEAHss
CKOPOCTb M YCKOpPEHHE Tejla TpU PaBHOYCKOPEHHOM JBUKEHUH,
YCKOpPEHHE CBOOOJIHOTO MaJeHUs], KECTKOCTh MPY>KUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKEHMs, MEXaHHueckas paboTa M MOIIHOCTb, 4acTOTa H
nepuoa KojeOaHMH MaTeMaTHYecKoro W MPYKUMHHOTO MAasTHUKOB,
onTHYecKass cuja coOuparoumedl JHMH3bl, pPagUOaKTUBHBIA  (HOH):
IUIAaHUPOBATh M3MEPEHUs, COOMPATh SKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBITMIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HaYCHHE BEJIMYUHBI U aHAJM3UPOBATH MOJTYUYECHHBIE PE3YNbTaThl C YUYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

coOJro1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MpHU paboTe ¢ 1abopaTOPHBIM
000py/I0BaHUEM;

pa3nuuaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (QPU3NYECKUX MOJIEIeH:
MaTepuajbHas TOuYKa, abCONIOTHO TBEPIOE TENO, TOYEUHBIM HCTOYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAaHETapHas MOJeNb aToma, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh NPUHIMUIBI  JEHCTBUA U3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIIOPOM HAa HMX ONUCAaHHUSA (B TOM YHCIIE:
CHOUJOMETp, NaTYMKH TOJIOKEHHUS, PACCTOSHUA M YCKOPEHHs, pakeTa,
9XOJIOT, OYKH, TMepuckomn, (Qoroanmnapar, ONTHYECKHUE CBETOBOJIBI,
CIEKTPOCKOI, JO3UMETp, Kamepa BunbcoHa), HMCHOJB3Yysd 3HAHUS O
CBOMCTBaX (U3MYECKUX SABICHUM U  HeoOXxomumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH H3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTHMUECKUX IMPOIECCOB
IpU pElIEHUU Y4eOHO--MPAKTHUYECKUX 3a7ad, ONTHYECKUE CXEMBI st
MIOCTPOCHUS N300paXKEHHH B IIIOCKOM 3€pKajie U COOMpAIOIIE TNH3E;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MpPUMEPax)
MPaKTUYECKOTO MCMOJIb30BAHUS (DU3MYECKUX 3HAHUM B TMOBCEIHEBHOMN
KU3HU JJIs1 oOecreueHusi 6€30IacHOCTU MpU oOpalieHuud ¢ IpudopaMu H
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHS 3J0pPOBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJACHHS B OKPY>KaIOIIEH cpee;



OCYHIECTBIISAITh TMOMCK HHpopManuu (U3NYECKOTO COJEpKaHUS B
HNuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3aMpoc, HAXOAUTh
NyTH OMpEeNIeHUs] JOCTOBEPHOCTH MOJIYYEHHON MH(POpPMAIMN Ha OCHOBE
MMEIOLIMXCS 3HAHUN U JOTIOJIHUTEIbHBIX NCTOYHUKOB;

UCIIOJIb30BATh MPHU BHIMOJHEHUN YYEOHBIX 3aaHUl HayYHO--TIOMYJISIPHYIO
auTepaTypy  (pU3MUYECKOro CcoAepXaHHs, CIpPaBOYHbIE MaTepHAalbI,
pecypcbl cety MIHTEpHeT, BllageTh NpUEMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uHhOpMaIMU K3 HECKOJbKUX MCTOYHUKOB (PU3UYECKOrO COJIEep KaHUs,
nyOIMYHO TPEICTABIATh PE3yIbTaThl IPOESKTHOM MM MCCIEA0BATEIbCKOM
NEATEIbHOCTH, TMpPU 3TOM TIPaMOTHO  HCIIOJb30BAaThb  HM3yYEHHBIN
NOHATUUHBIN anmapar u3ydyaeMoro pasjena (U3UKA U CONPOBOXKIAThH
BBICTYIUIGHUE Mpe3eHTaluell ¢ Y4€ToM OCOOEHHOCTEH ayAauTOpUU
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosmn4yecTBo 4acos JJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3/iesioB U TeM (uudpoBbIe)
Kourpoabubie IIpakTnueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1. ®usuka u e€ poJib B MO3HAHNH OKPY:KAIOIIEro MUpPa
Bbu6nmuoreka [JOK
1.1 ) - 2
YIS = HAYKA O HpHpone https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 ) 2 1
VISHTHICCIHIE BEHHMHEL https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.3 E i 2 1
CTCCTBCHHOHAYYHBIM MCTO/J IMTO3HAHUA https://m.edsoo.ru/7f416194
Uroro mo pazaeny 6
Pasnen 2. [lepBoHayaibHbIe CBeJeHNS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 1
CTpoetiie belliectsa https://m.edsoo.ru/7£416194
29 JBH>KeHME U B3aMMOJICCTBUE YaCTHI] ) | bubanorexa [HOK
' BELIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPCTATHRIC COCTOTHIA BeMecTna https:/m.edsoo.ru/7f416194
Hroro mo pazneny 5
Paznen 3. /IBu:keHne u B3auMo/ieiicTBae TeJ
bu6mmoreka [IOK
1 M
3 CRATITCCROC ABIDREHIC 3 https://m.edsoo.ru/7£416194
3.2 Nuepuusi, Macca, IIIOTHOCTh 4 1 bu6mmoreka [IOK




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

bubmuorexa [JOK

3.3 Cuna. Buppt cnn 14 2 htps:/m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH 1 ra3oB
41 [anenue. Ilepenaua naBnenus TBEPABIMU 3 bubmmoreka [JOK
' TEJIaMHU, ) KUAKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 JlaBIieHHe HuKOCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATmoC(hepHOe aBeHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE )KUIKOCTH U ra3a Ha NOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro o pasaeny 21
Pazgen S. PaboTa 1 MOIIIHOCTB. JHEPIUs
bubmuorexa [JOK
. 1
> PaboTa n momHOCTS 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
32 Hpocreie Mexamm3mb! > ! https://m.edsoo.ru/7f416194
bubmuorexa [JOK
>3 Mexannueckas SHeprus 4 ! htps:/m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJITMYECTBO YACOB I10 I[TPOI'PAMME 68 12




8 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM un¢ppoBbIe
Ne n/m P Kourpoabubie IIpakTuyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paszned 1. TemioBbie ABJICHUSA
1.1 CtpoeHue U CBOMCTBA BEIIECTBA 7 bubmmorexa [TOK
’ p m https://m.edsoo.ru/7f4181ce
Bbu6nuoreka [JOK
1.2 Tenuiosbie mpoueccy! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nes 2. DiekTpuyeckne 1 MArHUTHBIE SIBJICHUS
51 DneKkTpruyecKue 3apsiabl. 3apsHKEHHBIE Tella 7 | bubmmoreka [JOK
' U UX B3aUMOJEICTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOAHHBIN NEKTPUUECKUN TOK 20 1 7 hitps://m.cdsoo.ru/ 7418 1 ce
Bbu6nuoreka [JOK
2.3 M 6 1 1.5
AHITHBIC ABICHI https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 C) 4
JICKTPOMATHHTHAS HEAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumMeHoBaHue pa3aeyioB H TeM (mudposbie)
Ne n/m P Kourpoabubie IIpakTuyeckue p
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. Mexannuyeckue siBJIeHUSA
L1 MexaHH4eCKOe JIBMKCHUE U CIIOCOOKI €TI0 10 | bu6nuoreka [JOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 BzaumoneiictBue e 20 1 3
HMOACHCTBIE TET https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
1.3 3aKOHEBI COXpaHe 10 3
HBL COXpaHehi https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pasznea 2. Mexann4yeckue KoJ1e0aHUA U BOJTHBI
Bbu6nmuoreka [JOK
2.1 MexaHndeckne Kojaeda 7 3
XAHHMHCCKAC KOICOat https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [JOK
2.2 MexaHu4ecKue BO .3 8 1 3
RAHHIHCCRUC BOTHBL. IBYK https://m.edsoo.ru/7f41a4a6
Htoro no pasneny 15
Paznen 3. DiieKTpOMarHuTHoOE 10Jie M 3J1eKTPOMArHUTHbIE BOJIHbBI
31 DIEeKTPOMarHuTHOE MOJE U 6 ) bubmmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3znea 4. CBeToBbIe IBJICHUSA
4.1 3aKOHBI paclpoOCTPAHEHUsI CBETa 6 2 bubmmoreka [JOK




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

bubmuorexa [JOK
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 3 hitps-//m.edsoo.ru/74 1a4a6
bu6mmoreka [IOK
4.3 Paznosxenune 6emoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/7i41ada6
Hroro mo pazaeny 15
Pasznen 5. KBanTOBBIE SIBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue v morioueHue cBera aroMoM 4 1 hitps-//m.edsoo.ru/74 1a4a6
bu6mmoreka [IOK
32 (TpoCHHE aTOMHOTO 1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 7 1
5.3 JIEPHBIE PEAKIIUU https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Paznen 6. [loBTOpHuTEIHHO-00001AIOIIHIT MOAYIb
[ToBTOpeHue u 0000IIEHNE COIEPIKAHUS bubnumoreka [IOK
6.1 9 2
Kypca ¢hus3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IHHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero U3y4yeHusi o0pa3oBaTe/bHbIE
padoThbI padoTsI pecypesI
| ®du3nKa — HayKa O PUPOJIE. |
SIBneHus npupoabl
2 ®dusnyeckue SABICHUS 1
3 dusnuecKue BEIUYUHBI U UX |
U3MEpPEHHUE
Ypok-uccnenopanue "M3mepenue
4 TEeMIEPATyphl IPU TOMOIIH | |
YKUJKOCTHOTO TEPMOMETpPA U IaTUMKa
TeMIepaTypbl"”
MeTo/1bl Hay4YHOTO MMO3HAHUS.
5 Onucanne PU3NUECKHUX SIBJICHUN C 1 bubmmorexa [TOK
. https://m.edsoo.ru/ff09f72a
MOMOMUIBIO MOJIeeH
VYpok-uccnenosanue "[Ipoepka
6 TUIOTE3bl: AAbHOCTD IMOJIETA IIAPHKA, | |
MYIEHHOTO TOPU30HTAIBHO, TEM
OoJibirie, 4yeM OOJIbIIe BHICOTA IMycKa"
Crpoenue BemectBa. ONbITHI,
7 JIOKA3bIBAIOLIME TUCKPETHOE 1 bubmmorexa [TOK
p https://m.edsoo.ru/ff09fe0a
CTpOEHHE BEIeCTBa
8 JIBU>KEeHUE YacTHll BEIIECTBA 1 bubnnorexa LIOK
https://m.edsoo.ru/ff0a013e




VYpok-uccnenoanue «OMbITHI 110

9 HaOJIOZICHUIO TETIJIOBOTO PAaCIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHMSI BELLIECTBA
Oco0EHHOCTH arperaTHBIX COCTOSTHUN
1 BozbI. O000IIIEHNE TI0 pa3aeTy bubmuorexa [JOK
«IlepBOHayYaIbHbBIEC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOEHUHU BEIIECTBA»
MexaHnnueckoe OBUXKEHUE.
12 PaBHOMEpHOE U HEpABHOMEPHOE bubmmorexa [TOK
https://m.edsoo.ru/ff0a05c6
JIBIKCHUE
bubmuorexa [JOK
13 CKkopoCTE. EHMHHIB CKOPOCTH https://m.edsoo.ru/ff0a079¢
14 PacyeT myTu 1 BpeMeHU ABUKECHUS bubmorexa HOK
https://m.edsoo.ru/ff0a0ae4
1 HNuepuns. Macca — mepa bubmmoreka [JOK
WHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
16 [InoTHOCTH BemiecTBa. Pacuer Macchl bubmuorexa [JOK
1 00beMa TeJja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
7 JlaboparopHas pabota «Onpenenenue
MJIOTHOCTU TBEPAOTO Tela»
18 Pemenne 3amau no teme "IInoTHOCTE bubmuorexa [JOK
BemecTBa" https://m.edsoo.ru/ff0al23c
Cuita Kak XxapakTepUCTHKA
19 B3auMoiecTBus Tei. Cuia
ynpyroctu. 3akoH ['yka
20 JIabopatopHas pabota «3ydyenue

3aBUCHUMOCTHU PACTAKCHUA




(medopmanuun) NpyKUHbI OT
MPUIIOKEHHOMN CHITBI»

21 SIBnenue tarorennsa. Cuia TSHKECTH
CBA3b MEXKY CUJION TSKECTH U
. bubmuorexa [JOK
22 Maccoi Tena. Bec tena. Pemenne
.\ \ https://m.edsoo.ru/ff0al778
3a1a4 o teme "Cuia TSHKECTH

3 Cuiia TSKeCTH Ha APYTHX IJIaHeTax. bubmmoreka [JOK
Du3nyYecKue XapakKTepUCTUKH TUIAaHET https://m.edsoo.ru/ff0a1502

bu6nmuoreka [JOK

24 N3mepenne cun. JluHaMoMeT

P A P https://m.edsoo.ru/ff0al8cc
bu6nmuoreka [JOK

25 Bec Tema. HeBecomocTh

https://m.edsoo.ru/ff0al778
CiioxeHHue IBYX CHUJI, HAIIPaBJIEHHBIX
. X . P bubmuorexa [JOK

26 10 OJTHOM MIPSIMOM.

N https://m.edsoo.ru/ff0ala70
PaBHOElicTBYIOIIASA CHIT

27 Pemenue 3amau mo reme
"PaBHOzelcTBYIOIIAs cu”

)3 Cuna tpenus u e€ Buanl. Tpenue B bubmuorexa [JOK
MIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabora «M3yueHue
3aBUCUMOCTH CHJIBI TPEHUS

29 CKOJIBKEHHUS OT CHJIBI TaBJICHUS U bubmorexa [IOK

a https://m.edsoo.ru/ff0alcc8
XapakTepa CONMpUKACAIOIINUXCS
MTOBEPXHOCTEM»

30 Pemienue 3a1au Ha onpeneneHue
PaBHOJACHCTBYIONIEH CUIIBI

31 Pemenue 3anau o temam: «Bec bubmuorexa [JOK

Tenax», «['papuueckoe n3odbpaxenue

https://m.edsoo.ru/ff0alde0




cuin», «Cunsl», «PaBHOACHCTBYIOIIAS
CHUII»

KonTtponpHas pabota no Temam:
«Mexannueckoe IBUKeHHE», «Macca,

32 IJIOTHOCTh», «Bec Tena»,
«['paduueckoe nzodpakeHNe CUII»,
«CHIbI»
JHasnenue. CriocoObl yMEHbBIIICHUS U bubnnorexa [HOK
33
YBEJIMYECHUS TaBIICHUS https://m.edsoo.ru/ff0a20a6
JlaBieHwne raza. 3aBUCUMOCTD
34 aBJICHHS ra3a OoT 00bLEMa bubmmorera OK
g ’ https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
Ilepemaua naBiaeHUS TBEPIBIMHA
35 Tenl;l\fn mi KOCTSIMH U Ir)zft[mMI/I bubmorexa LIOK
> KA ' https://m.edso0o.ru/ff0a25b0
3akon ITackams
36 JlaBlieHME B )KUJIKOCTH U Ta3e, Bbu6nuoreka [JOK
BBI3BAHHOE JIEUCTBUEM CHJIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemienne 3agad o teme «JlapineHue B bubmuorexa [JOK
JKHIKOCTH U rase. 3akoH Ilackams» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 CooOmaromuecs coc
HIGTOUHCER COCY AR https://m.eds0o.ru/ff0a2970
39 T'unpasimuueckuii mpecc bubmmnorera [IOK
AP P https://m.edso0o.ru/ff0a3136
40 ManowmeTtpsi. [TopuiaeBoit
SKHUIKOCTHBIN HAcOC
41 ATMocdepa 3eMiu ¥ IPUUYHHBI €€ bubmmoreka [JOK
CYILIECTBOBAHUSA https://m.edsoo.ru/ff0a2bSa
42 Bec Bo3nyxa. ATmochepHoe bubmmoreka [IOK




JIaBJICHUE

https://m.edsoo.ru/ff0a2b5a

N3mepenune atMmochepHOTO TaBICHUS.

bu6mmoreka [IOK

43 Omnbit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 JIaBJICHUSI OT BBICOTHI HaJl YDPOBHEM bubnnorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bapomertp-anepouns. ATmochepHoe bubmmoreka [IOK
JaBJICHVE HA Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemienue 3agau o teme "
ATtmocdepHoe naBrieHue”
JleicTBUE KUAKOCTH U raza Ha
47 MOTPYKEHHOE B HUX TEJO. bubmorexa HOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopatopHas pabota «OnpeneneHue
43 BBITAJIKMBAIOIICH CHIIBI, Bbu6nmuoreka [JOK
JICUCTBYIOIIEH Ha TEJO, OTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B )KHJIKOCTb»
JlaboparopHast paboTa 1o Teme
49 «HccnenoBanue 3aBUCHMOCTH Beca Bbu6nmuoreka [JOK
TeJa B BOJIE OT 00bEMa MOTrpyKEHHOMN https://m.edsoo.ru/ff0a3514
B )KHJIKOCTb YacCTH TeJla»
Bbu6nmuoreka [JOK
>0 [nasanue Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHas paboTa
51 "KoncTpynpoBanue apeoMeTpa Win
KOHCTPYHPOBAHUE JIOJKH U
onpezaeneHue e€ rpy30noabEMHOCTH"
52 Pemenue 3agau mo remam: «IlnaBanue bubmuorexa [JOK




cyn0B. Bo3nyxonnaBaHue»,
«/laBneHue TBEpAbIX TEN, )KUAKOCTEH
H Ira3oB»

https://m.edsoo.ru/ff0a3654

KonTtponbHas pabora o Teme

53 «JlaBneHue TBEpABIX TEN, KUIKOCTEN
" ra3oB»
bu6mmoreka [IOK
>4 Mexanireckas pabota https://m.edsoo.ru/ff0a3f82
Bbu6nmuoreka [JOK

53 MorrgoeTs. EHHHIE MOIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIIIHOCTH, Pa3BUBAEMOM NIpU 1
MOabLEME 10 JIECTHHIIE"

57 IIpocTsie MexaHu3Mel. Poryar.

PaBHOBecue cuit Ha ppruare
Poruaru B TexHuke, ObITY U IPUPO/IE.

58 JlaGopaTtopHnas pabota 0.5 bubanorexka [HOK
«MccnegoBanue yCciIOBHI paBHOBECHS https://m.edsoo.ru/ff0a478e
phruara»

59 Pemenue 3amay nmo teme «YcioBus Bbu6nuoreka [JOK
paBHOBECHS peIyara» https://m.edsoo.ru/ff0a48a6
Koaddunment noneznoro neicTBus
Mexanu3ma. Jlaboparopnas pabota

60 . 0.5
«N3mepenne KI1JI HakioHHON
IIJIOCKOCTH»

61 Pemenue 3ampa4d mo reme "Pabora, bubmuorexa [JOK
MortHocTh, KIT/" https://m.edsoo.ru/ff0a4c48

62 MexaHnnueckasi SHeprusl. bubmuorexa [JOK




Kunernueckas v noreHuuaibHas
SHeprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUsI MEXaHUYECKON
SHEPTUU

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

64

YPpOK-3KCIIEpUMEHT 10 TEME
"DKCIEPUMEHTAIBHOE ONPEICTICHUE
U3MEHEHUs KUHETUYEeCKOU 1
NOTEHIUATBHON SHEPTUU NPU
CKATBhIBAHHUHM TeJIa 110 HAKJIOHHOU
MJIOCKOCTH"

65

KoHnTtponbHas pabota 1mo Teme
«PaboTa u MOIHOCTE. DHEPTHS»

66

Peseprubriit ypok. Pabora ¢ Tekctamu
o TeMe "MexaHnuyeckoe IBUKeHUE"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBHeIit ypok. Pabora ¢ Tekctamu
1o teMe "JlaBineHue TBEPABIX TE,
KUJKOCTEN U ra3oB”

bu6mmoreka [IOK
https://m.edsoo.ru/ffOa4ffe

68

PeseprubIil ypok. Pabora ¢ Tekctamu
o TeMe "Pabora. MoIHOCTb.
Ouneprug"

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

12




8 KVIACC

KouunyecTBo 4yacoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero U3y4yeHusi o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypchbl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX OMBITHBIC 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBEpIOro, JKUAKOTO U | bu6mmoreka [IOK
ra3000pa3HOro COCTOSIHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOWCTB TBEPIOTO,
4 KHUJKOTO U ra3000pa3HOro COCTOSTHUM |
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
5 Kpucrannmaeckue u amopdHsbie Tena 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5800
6 CmauyuBaHue 1 KallWUISPHOCTb. | bubanorexka [HOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe pacliupeHue U coxaTue 1 bubmmorexa [TOK
P p https://m.edsoo.ru/ff0a5a26
Temneparypa. CB43b TeMIEpaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUKEHUS 1
YaCTHII
9 Buytpennsist sneprust. Crioco0Obt | bu6mmoreka [IOK
W3MEHEHUSI BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buns! Tennonepenaun 1 bubmmoreka [IOK




https://m.edsoo.ru/ff0a6412

VYpoxk-koudepenuus "[IpakTuueckoe
UCIIOJIb30BaHUE TEIIOBBIX CBOMCTB

Bbu6nuoreka [JOK

1 BELLECTB U MAaTEPUAIIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

2 KoauuecTBo TemnoTsl. Y aenbHasS Bbu6nmuoreka [JOK
TEMIIOEMKOCTD https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIUIOBOTO OallaHca. bubnnorexka [HOK
TennooOMeH U TEmI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnas pabota

14 "UccnenoBaHue sSBICHUS bubmuorexa [JOK
TEIJI000MEHa MTPU CMEITMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U ropsiueit BoAbI"
Pacuer konuuecTBa TEIIOTHI,

15 HEO0OXOAMMOTO JIJIsi HarpeBaHUs Tena
U BBIJICISIEMOTO UM MPU OXJIAXKIEHUU

16 JlaGopatopHas pabora "OnpezneneHue bubmmoreka [IOK
yEJIbHON TEMJI0EMKOCTH BeliecTBa"” https://m.edsoo.ru/ff0a6bb0

7 DHeprus ToMBa. Y IeabHas TernjaoTa bubnnorexka [HOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBienue u oTBEpAEBAHUE

18 KPUCTAJUIMYECKUX TEJ. Y AebHas bubnnorexa LIOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIaBJICHUS

19 JlaGopatopHas pabota "OnpezneneHue bubmmoreka [IOK
YAEIBHOM TEIJIOTHI TIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHACHCAIHUS. bubnumoreka [IOK
Hcnapenne https://m.edsoo.ru/ff0a740c

21 Kunenune. Y nennHas Temiora bu6mmoreka [IOK




napooOpa3oBaHUs ¥ KOHJCHCAIIUH.
3aBHCUMOCTh TEMIIEPATYPhl KUTICHHS
OT aTMOC(epHOTO JaBICHUS

https://m.edsoo.ru/ff0a786c¢

22

BrnaxnocTs Bo3ayxa. JlaboparopHas
paborta "OnpenencHue
OTHOCHUTEJIbHOM BIAXKHOCTU BO3ayXa"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3a1au Ha onpe/ieicHue
BJIQXKHOCTH BO3]IyXa

24

[TpuHIUIB paOOTHI TETIIOBBIX
nsurareneid. [lapoBast TypOuHa.
JIBuraTens BHYTPEHHETO CTOPaHUs

25

KIIJI remioBoro ABUraress.
TemnoBble ABUraTeNy U 3alIUTa
OKpYKarOIIEH Cpesibl

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHMsI U ITPEBPALLICHUS
OHCPIUH B TCIJIOBLIX ITPOLECCAX

27

[ToaroToBKa K KOHTPOJIBHOM paboTe
o TeMe "TennoBeIe ABICHUS.
W3meHeHune arperaTHbIX COCTOSHUI
BemiecTa”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KoHnTtponbHast pabota 1mo Teme
"TennoBrle sABIeHUA. 3MeHeHne
arperaTHbIX COCTOSIHUI BelecTna”

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

29

OnekTpusanud tein. /[Ba poaa
AJIEKTPUICCKUX 3aPSI0B

30

Ypok-uccienoBanue "OnexkTpu3anus
TeJ UHAYKIUEN U IIPU
CONPUKOCHOBEHUU"




B3anmonencTere 3apssKeHHBIX TEIL

bu6nmuoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUYECKOE MOJIE.

1 Hanpsi>keHHOCTB JIEKTPUYECKOTO bubnuoreka [IOK
nonst. [IpuHImn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX T1OJIEH
Hocurenu s5ekTpuyeckux 3apsiios.

33 OnemeHTapHbIN 3apsan. CTpoeHue
aToMa

34 [IpoBOIHUKY M TUAIEKTPUKU. 3aKOH bu6nmuoreka [JOK
COXPAaHEHUS DIEKTPUYECKOT0 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemienue 3a1au Ha npuMEHEHUE bubmmoreka [JOK
CBOMCTB AJIEKTPUUECKUX 3apsia0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIOBUS €TI0

36 cymecTBoBaHus. MlcTouHnKn bubmmorexa LOK

https://m.edsoo.ru/ff0a95a4

IIEKTPUUYECKOTO TOKA

37 JIefCTBHS DIIEKTPUYECKOIO TOKA bubmmorexa LOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenoanue "JlelictBue

38 AJEKTPUYECKOTO MOJIsI HA TPOBOAHUKHI 1
U JUDJIEKTPUKHU"

39 DJIEKTPUYECKUH TOK B MeTasuiax, bubanorexka [HOK
KHUAIKOCTSX U ra3zax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Lenb U €€ COCTaBHbIE
4acTH
Cuna toka. JlabopaTopHas paborta

41 "M3MepeHune U peryinpoBaHue CUIIbI 0.5 bubmmorexa LHOK

ToKa"

https://m.edsoo.ru/ff0a8bd6




DNeKTpUYecKoe HapsHKEHUE.
Bonsr™etp. JTaboparopHas padoTa

Bbu6nmuoreka [JOK

42 "N3Mepenne u peryampoBaHue 0.5 https://m.edsoo.ru/ff0a%e14
HarpsoKeHus"

43 CornpoTuBieHUE TPOBOJHUKA. bubmmoreka [JOK
VY 1enpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas paboTta "3aBUCUMOCTh

44 3JIEKTPUYECKOTO CONMPOTUBIICHUS | bubnnorexa [HOK
[IPOBOJHUKA OT €r0 JIMHBI, ILIOa N https://m.edsoo.ru/ff0aa738
IOTIEPEYHOI0 CEUYEHNUs U MaTepuana"
3aBUCHUMOCTh CHJIbI TOKA OT

45 HanpspbkeHud. 3akodH OMa J1sl ydacTka bubmorexa HOK

https://m.edsoo.ru/ff0aa44a

Henu
JlaGopaTtopHnas pabota
"NccneqoBanue 3aBUCUMOCTH CHIIBI

46 TOKa, UAYILIETO Yepe3 PE3UCTOp, OT 1 bubmorexa HOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpsKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHUS IPOBOIHUKOB
JlaboparopHas pabota "IIpoBepka

43 IIPaBUJIa CJIOKEHUSI HAIIPSDKEHUH TTPU | bubmmoreka [IOK
[I0CJIEA0BATEIbHOM COSIMHEHUU IBYX https://m.edsoo.ru/ff0aaa58
pe3ucropon”
JlaboparopHas pabota "lIIpoBepka

49 npaBuja JJis CUJIbl TOKA MPU | Bbu6nmuoreka [JOK

napauiC/IbHOM COCAUHCHUN
pe3ucropon”

https://m.edsoo.ru/ffOaadle




Pemenue 3aga4u Ha npuMeHEHUE

50 3akoHa OMa 11 pasiimyHoro bubnnorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB AIMEKTPUYECKOTO bubanorexka [HOK
Toka. 3akoH Jlxxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
JlaGopaTtopHas pabota "Onpenenenue
52 a00THI U MOILHOCTH JJIIEKTPUUECKOTO bubmorexa LOK
P Y P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUUYECKHE TIETTH U IIOTPEONTENH
53 DJIEKTPUUECKOMH DHEPTUU B OBIT bubmorexa LIOK
p P Y hitps://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikaHue
[ToaroroBka Kk KOHTPOJILHOU padboTe
1o TeMe "DIJIEKTPUUYECKHUE 3apsIIbl.
54 3apsiKeHHBIE Tela U UX bubmorexa LIOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoaercTBus. [1oCTOSHHBII
BIIEKTPUYECKHUM TOK"
KontponbHas pabora o Teme
"DNeKTpUUYECKUE 3apsibl.
55 3apsiKeHHBIE Tela U UX bubmorexa LIOK
P . . https://m.edsoo.ru/ff0abea8
B3aumoaercTBus. [1ocTOSHHBII
3IIEKTPUYECKHUM TOK"
56 TTocTOsTHHBIE MATHUTEL, UX
B3aUMOJICHCTBHE
57 VYpok-uccnenosanue "N3yuenue bubnnorexka [HOK
MOJIEH TTIOCTOAHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauntHoe nose. MarautHoe 1oie
bu6mmoreka [IOK
58 3eMJIH U €ro 3HaueHue IS )KU3HU Ha

3emiie

https://m.edsoo.ru/ff0acOba




59

OmneiT OpcTena. MaruuTtHoe 1nosie
JIEKTPUUECKOro Toka MarHuTHoe
10JI€ KaTYIIKH C TOKOM

bu6nmuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

60

[IpumeHeHne AIEKTPOMArHuToOB B
texHuke. Jlaboparopuas pabota
"N3y4yeHue neiicTBUS MarHUTHOTO
OJIs1 Ha MPOBOJHUK C TOKOM"

0.5

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ac74a

61

3H€KTpOZ[BI/IFaT€JIb IIOCTOAHHOI'O
Toka. Mcnons3oBanue
BHGKTpOHBHFaTeHeﬁ B TCXHHUYCCKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlaGopaTtopHnast pabota
"KoHcTpynpoBaHue U u3ydyeHue
paboTHI DJIEKTPOBUTATENS "

bu6nmuoreka [JOK
https://m.edsoo.ru/ff0ac86¢

62

Onbrtel @apazes. 3akoH
3JIEKTPOMArHUTHOM MHIYKIIUU.
[TpaBuio Jlenna

63

Onexrporeneparop. CrocoOs
HOJTYYEHUS HICKTPUIECKON IHEPTHH.
DNeKTpoCTaHIMHU Ha
BO300HOBJISIEMBIX UCTOYHUKAX
SHEPrun

64

[ToaroroBka Kk KOHTPOJILHOU padboTe
1o TeMe "DJIEKTPUUECKHE U
MarHuTHbIE IBJIEHUS"

65

KoHnTtponbhas paborta mo Teme
"DNIeKTpUUECKUE U MATHUTHbBIE
sIBJIeHUS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

66

Peseprubliit ypok. Pabora ¢ Tekctamu

bu6mmoreka [IOK




o teme "TemnoBsie ABIcHUS"

https://m.edsoo.ru/ffOaccSe

Peseprubiit ypok. Pabora ¢ Tekctamu

67 Ho Teve ”HOCTUOHHH,ITIFI ! ngggifsgsigrc:};macd%
3JIEKTPUUYECKUN TOK
68 PeseprubIit ypok. Pabora ¢ Tekctamu |
1o TeMe "MarHuTHsbie sIBICHUS "
OBIIEE KOJIMYECTBO YACOB I10 68 14.5

ITPOTPAMME




9 KVIACC

KounyecTBOo 4acoB DJIeKTPOHHBbIE
(]
‘:}-n Tema ypoka Bcero Konrpoakueie  ITlpaxruieckue il:;:eﬂﬂﬂ :g[?al;zz:fenbﬂme
padoTsI padoThI pecypen

| Mexannueckoe OBUKEHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuoreka [IOK
MEXaHHYECKOI'O IBHUKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITPAMOJIMHENHOE | bubnuorexa LIOK
JBHXKCHUE https://m.edsoo.ru/ff0ad19a
HepaBnomMepHoe npsiMOTIUHEITHOE

4 nBrxeHue. CpeaHsis 1 MTHOBEHHAs! 1
CKOPOCTb

5 [IpssMonnHEITHOE pABHOYCKOPEHHOE | bubmmoreka [JOK
JIBI)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb MPSAMOJIMHEIHOTO

6 PaBHOYCKOPEHHOI'O ABM)KEHHUS. 1
I'padux ckopoctu
JlaGopaTtopHast pabota "Onpezaenenne

7 YCKOPEHHUS TeJa npu | | bu6nuoreka [IOK
PaBHOYCKOPEHHOM JIBHXEHHUU I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MI0cKOCTH"

g CBoOoguoe magenne teir. OIbITH |
[Nanunes

9 PaBHOMEpHOE ABMXKEHUE TTO | bubmmoreka [JOK

okpyxHocTH. [lepuoa u yactora

https://m.edsoo.ru/ff0ael76




oOpamienus. JIuneinas u yriaosas

CKOPOCTH
10 LleHTpOCTpEMUTENIBHOE YCKOPEHUE
1 [IepBeiii 3axkoH Herotona. Bektop bubmmoreka [JOK
CHUIIBI https://m.edsoo.ru/ff0ae612
2 Bropoii 3akoH HeroTona. Bubmuorexa [JOK
PaBHOelicTBYIOIIAsA cra https://m.edsoo.ru/ff0ae72a
13 Tpertwnii 3akon HeroToHa. bu6nuoreka [JOK
Cynepno3unust Cui https://m.edsoo.ru/ff0ac982
14 Pewenne 3a1au Ha npuMeHeHNe bubmmoreka [JOK
3akoHOB HproToHa https://m.edsoo.ru/ff0aeb6ec
15 Cuna ynpyroctu. 3axou I'yka ngs?iiffciifg/fmaecﬂ
16 Pemenue 3amgau no reme «Cuiia
YIIpYroctu»
7 JlaboparopHas pabota «Onpenenenue bubmuoteka [JOK
JKECTKOCTH IPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuotexa [JOK
18 Cuna Tpetiis https://m.edsocL).Iru/fanf738
19 Pemenne 3agau mo teme «Cuna bubnuotexa [JOK
TPEHUSA» https://m.edsoo.ru/ff0afa26
20 JlaboparopHas pabota "Onpenenenue bubmmoreka [JOK
Kod(puImenTa TpeHU CKOIBKCHUS " https://m.edsoo.ru/ff0af8be
Pemienue 3agau no reme "3aKoHbI
21 Herorona. Cuna ynpyroctu. Cuna bubmmorera LOK
\ https://m.edsoo.ru/ff0afb8e
TpeHUs
2 Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubnuoteka [JOK

TATOTEHUS. Y CKOPEHUE CBOOOTHOTO

https://m.edsoo.ru/ff0af044




naJacHus

Ypoxk-koHpepennus "JIBuxeHue Ten

23 BOKPYT I'PAaBUTALMOHHOTO LICHTPA
(Conneunas cucrema). ['amakTuku"
Pemenne 3agay mo reme "Cuiia
24 TSYKECTU U 3aKOH BCEMUPHOTO Bubmmorexa [IOK
; P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

)5 [lepBas kocMHUecKasi CKOPOCTb. bubmmoreka [JOK
HeBecoMocTh 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepUAIBHOW TOYKH.

%6 AOGCOIIIOTHO TBEPAOE TEIO. bubmmoreka [JOK
PaBHOBecue TBEpIOro TENA C https://m.edsoo.ru/ff0afe36
3aKpEIIEHHOI OChIO BpalllEHUSI

27 MowmenT cunsl. LienTp Tsxectn

)3 Pemenne 3amau mo teme "MoMeHT bubmunoreka LIOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOILHOU pabOTE MO

29 TeMe "MexaHn4ecKoe IBUKEHHE bubmorexa [JOK

. fa ' https://m.edso00.ru/ff0b0408
BzaumopeiictBue Ten
KonTtponbHas pabora o Teme
30 "MexaHu4ecKkoe ABUKEHUE bubmorexa [TOK
. A . ' https://m.edsoo.ru/ff0b06ec
BzaumopeiictBue Ten
Nmnynbce Tena. Umnynbe cuibl. 3aK0H
31 COXpaHEHHUs UMITyJIbCa. Y IPYroe U Bubmmorexa [IOK
P yibea. SHpyr hitps://m.edsoo.ru/ff0b07fa
HEYIIPYroe B3auMO/IeHCTBUE

1 Pemenne 3amau nmo Teme "3akoH bubmunoreka LIOK
COXpaHEHUs UMIyJibca" https://m.edsoo.ru/ff0b096¢c

33 VYpok-koHdpepenuus "PeakTuBHOE




JBUKEHUE B IPUPOJE U TEXHUKE"

34 Mexannueckas paboTa U MOIIIHOCTh Bubmmorexa [IOK
https://m.edsoo.ru/ff0b0a84
35 Pabora criiibl TSKECTH, CUIIBL but6mmoreka [IOK
YIPYTOCTH U CHJIBI TPEHUSA https://m.edsoo.ru/ffO0b0db8
JlaGopaTtopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH TeJIa 110
TOPU30HTAILHON ITOBEPXHOCTU»
37 CBs13b DHEpTUU U PabOTHI.
[ToTeHmanpHas SHEPTUst
18 Kunernueckas sueprus. Teopema o bubmmoreka [JOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHMS YHEPTHUH B
MEXaHUKe
40 JlaGopaTtopHnas pabora «M3yuenue bubmmoreka [JOK
3aKOHA COXpaHEHUs SHEPTUM» https://m.edsoo.ru/ffOb12fe
4l KonebarenbHoe IBUKEHHUE U €TO bubmunoreka LIOK
XapaKTCPUCTUKH https://m.edsoo.ru/ffOb1858
42 3aryxaromye KojaeOaHusl. bu6nuoreka [JOK
Breinyxxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuueckuii ¥ mpy>KUHHBIN
MasTHUKU
VYpok-uccnenoanue «3aBUCUMOCTb
44 nepuoaa KoaebaHui OT KECTKOCTH buGnnorexa LIOK
https://m.edsoo.ru/ffOb197a
NPY>KUHBI U MacChl rpy3a»
45 [IpeBpamienue 3Hepruu npu

MEXAHUYECKUX KOJIeOaHUIX




46

JlaGoparopHas pabota «OnpezneneHue
YacTOTHI ¥ [IepHO/ia KoJieOaHNi
HPY)KUHHOTO MasiTHUKa»

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

47

Jlaboparophnas pabota «I[IpoBepka
HE3aBUCHMOCTH TIEPUOJIa KOJICOaHHI
rpysa, IOABELICHHOI0 K HUTH, OT
Macchl Tpy3a»

bub6mmnoreka LIOK
https://m.edsoo.ru/ffOb197a

48

Mexaunueckue BoiHbl. CBOMCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
TMIOIIEPEYHBIE BOJIHBI

but6mmoreka [IOK
https://m.edsoo.ru/ffOb2 1fe

49

Ypok-koH(pepennus "MexaHn4ueckue
BOJIHBI B TBEPAOM TEIIE.
CeiicMuueckue BOIHBI"

50

3Byk. PacnpocTpaHenue u oTpakeHne
3ByKa

51

Ypok-uccnenosanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOThH!"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

VYpoxk-koHpepenuus "YabTpa3ByK u
nH(]pa3ByK B IPUPOJIE U TEXHUKE"

bubmunoreka LIOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOILHOU paboTE MO
TeMe "3aKOHBI COXPaHEHHUSI.
Mexannueckue KoieOaunsa U BOJIHE!"

bubmunoreka LIOK
https://m.edsoo.ru/ff0b25f0

55

KonTtponbHas pabota o Teme
"3akoHbI cOXpaHeHHUsl. MexaHnueckue
KoJ1e0aHusl U BOJHBI"




DNEKTPOMarHuTHOE MOJIE.

bubmunoreka LIOK

56
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH
VYpoxk-koupepennus "[kana
58 3JIEKTPOMAarHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonp30BaHne 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOM CcBs3U"
VYpoxk-uccinenosanue "M3yuenne
P . i bubmuoreka [IOK
59 CBOMCTB 3JIEKTPOMarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢
MTOMOIIIbI0 MOOMIIBHOTO TeedoHa
Pemenue 3a1au Ha onpe/ieeHne
60 YacTOTHI U JAJIMHBI 3JIEKTPOMarHUTHOU
BOJIHBI
DNeKTpOMarHuTHasi Ipupoja CBeTa.
61 Cko OIZTB cBeTa Bongogme CBOMCTBa Bubmmorexa [IOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Uctounuku cBeta. [IpsiMonuueitHoe
62 acrpocTpaHEHHE CBeTa. 3aTMEHUS bubmorexa [TOK
pactipoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)K€HUs CBETA. 3epKajia.
63 Pemenue 3amay Ha npuMeHeHne buGnnorexa LIOK
P https://m.edsoo.ru/f0b38c4
3aKOHA OTPaKEHUsI CBETa
64 [Ipenomiienne cBeta. 3akoH Bbubmuorexa [JOK
[IPEJIOMJIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcnonp3oBanue MogIHOTO BHYTPEHHETO bubmorexa [OK
yIp https://m.edsoo.ru/ff0b3c5c
OTPaKCHUS B ONTHYECKUX CBETOBOAAX
66 JlaGopaTtophas paborta "HcciaenoBanue




3aBHCHMOCTH YIJIa IIPEJIOMIIEHUS
CBETOBOTO JIy4a OT yTIJIa MMaJIecHUus Ha
rpaHuiie "Bo3ayx-cTekino""

VYpok-koudpepenuus "McnonapzoBanue

67 MOJTHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBOJIbI, OIITHKOBOJIOKOHHAS CBA3L"
but6mmoreka [IOK
68 JIunzel. OnTryeckas cuiia JIMH3bI hitps/m.cdsoo ru/fOb3E2c
. bubmuoreka [IOK

69 [MocTpoenue n3obpaskeH B TMH3aX hitps://m.cdsoo.ru/ff0bddda
JlaboparopHas pabota "Onpenenenue

70 q)OKyIc)HorI()) paCfTOSIHI/ISI U olzlmqecxoﬁ bubmmorexa LIOK

. https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAFOIICH JTUH3BI"

71 Ypok-koH(pepenmus "OnTudeckue bu6nuoreka [IOK
JMH30BbIe TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

but6mmoreka [IOK

72 I'na3 xak ontuyeckas cucrema. 3peHue hits://m.cdsoo.ru/ffObA634

73 VYpoxk-koupepennus "JledexTo
3penus. Kak coxpanuts 3peHue"

Paznoxxenue 6enoro cBera B CEKT.

74 OnbiTel HetoTOHA. CriokeHne bubmuoreka [{OK
CIIEKTpaJbHBIX I[BETOB. /ucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaboparopHast pabota "OnBITHI 11O
Pa3IoKEeHUI0 OEJIOTo CBEeTa B CHEKTP U

bubnunoreka LIOK
75 BOCTIPUATHUIO LIBETA IPEIMETOB MPH UX

HaOJTIOICHUY Yepe3 1[BETOBEIC
bunbTphI"

https://m.edsoo.ru/ffOcOe2a




VYpok-npaktukym "BoaHoBble

76 CBOMCTBA CBETA: TUCTICPCHSI,
uHTephepeHIus u qudpaxius "
77 OmnsiTel Pesepdopaa v mranerapHast bubnuoreka [IOK
MOJICJIb aTOMa https://m.edsoo.ru/ffOc12a8
78 [Tocrynatel bopa. Moaens atoma bopa
Hcnyckanue 1 MOmIoneHue cBera
79 atomoM. KBaHTebl. JInHeluaTeie bubmmorexa LIOK
’ ) https://m.edsoo.ru/ff0c144c
CHEKTPbI
20 Ypok-npaktukym "Habnronenue bubnuoreka [JOK
CHEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTH U €€ BUABI bubmorexa [OK
A A https://m.edsoo.ru/ffO0c1672
2 Ctpoenue atromHoro siapa. Hykinonnas bu6nuoreka [IOK
MOJECIb https://m.edsoo.ru/ffOc18ac
23 PannoaktuBHBIE peBpaleHus. bubmmoreka [JOK
N3oTorsl https://m.edsoo.ru/ffOclal4
84 Pemienue 3agau mo teme: bubmunoreka LIOK
"PaguoakTuBHBIE IPEBpaIICHNS" https://m.edsoo.ru/ffOc1bda
85 [Tepuon momypacnana
VYpok-koH(pepenuus "PaguoakTuBHbIC
86 I/KS'I eHm([b Bpl'I upojie, MEAUIINHE bubmmorexa LIOK
YCHMA B HIPHPOXE, MEIMILTE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
S nepuble peakuuu. 3aKOHbI
87 cox paHeHESI 3apsJI0BOrO U MacCOBOTO bubmorexa [JOK
p pAl https://m.edsoo.ru/ffOc1c58
yucen
28 DHeprusi CBI31 aTOMHBIX sifiep. CBs3b bu6nuoreka [JOK

MacCChbl 1 SHCPIruun

https://m.edsoo.ru/ffOc1d7a




89

Pemenue 3amgau no reme "SnepHeie
peakuun"

90

Peakuuu cuHTe3a u neneHus saep.
Wcrounuku sneprun ConHua u 3BE371

but6mmoreka [IOK
https://m.edsoo.ru/ffOc1e88

91

VYpoxk-koHpepennus "AnepHas
sHepreTuka. JlencTus
PaAMOaKTUBHBIX U3JIyU€HUN Ha JKUBbBIE
OpraHu3mbl"

92

[ToaroToBKa K KOHTPOJILHOM paboTe MO
TeMe "DIEeKTPOMAarHUTHOE MOJIE.
ONeKTPOMarHUTHBIE BOJIHBL.
KBaHTOBBIC sIBJIEHUS"

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

93

KoHnTtponbHas pabota 1mo Teme
"DEeKTPOMarHuTHOE MOJIE.
ONeKTPOMarHUTHBIE BOJHBL.
KBanTOBBIC sIBIIEHUS"

94

[ToBTOpeHnue, 06001IeHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"BzaumonencTue Tea"

bu6munoreka LIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTopenue, 06001eHue. Perenne
pacyeTHBIX U KaYeCTBEHHBIX 3a/1a4 110
Teme "TenoBble npouecchl”

bu6munoreka LIOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, 0600IeHNE. Permenune
pacYeTHBIX U Ka4eCTBEHHBIX 3a]1a4 110
teme "KIIJ] TerioBsIX qBUTaTeNei”

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

97

[ToBTOpenue, 0600IeHNE. Permenune
pacyYeTHBIX U KaUeCTBEHHBIX 3aJ1a4 110
teme "KII/] snexkrpoycTtanoBok"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2b30




[ToBTOpeHnue, 06001IeHNE.

bubmunoreka LIOK
o8 {Ia6opaTopHHe pa60”TH 1o Kypey I I https://m.edsoo.ru/ff0c2¢c52
CBeTOBLIE SIBJICHUS
[ToBTOpenue, 0606meHue. Pabota ¢
99 TEKCTaMU 110 TeMe "3aKOHBI 1 buGnnorexa LIOK
" https://m.edsoo.ru/ff0c2d6a
COXpPaHEHHUsS B MEXAHUKE
[ToBTOpenue, 0600meHue. Pabora ¢
100 texcramu 1o teMe "Koiebanus u 1 bubmmorexa LOK
\ https://m.edsoo.ru/ff0c2e82
BOJIHEL
[ToBTOpenue, 0600meHue. Pabora ¢
101 TekcTaMu 110 TeMe "CBEeTOBEIE 1 bubmmorexa LOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, 0600meHue. Pabora ¢
102 TekcTaMu 1o TeMe "KBaHTOBasg n 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOT'PAMME







YYEGHO-METOINMYECKOE OBEAIEYEHNE OBPA30BATE/IBHOI O ITPOLIECCA
OBSBATE/IBHBIE YUYEBHBIE MATEPUAJIBI /TS YYEHUKA

» ®usuka, 9 knacc/ [lepoikua A.B., I'ythuk E.M., O61iecTBoO ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe odiecTBo «M3aaTenbcTBO

«IIpocBenienue»

METOIMYECKME MATEPUAJIBI VIS YYUTE A

INPPOBBIE OGPA30OBATE/IBHBIE PECYPCBIN PECYP(HI CEIN MHTEPHET

POl
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