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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 10 (QU3MKE Ha YypOBHE OCHOBHOTO OOIIEro 00pa30BaHUSA
COCTaBJicHa Ha OCHOBE TOJIOKEHUW M TpeOOBaHUU K pe3ysibTaraM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MpPOTpaMMBbI, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepaibHON pabouel mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yaeoHoro npeamera « Dusznkay.

Conmepxanne mporpaMmbl MO (DM3WKE HAMpPaBICHO Ha (OPMUPOBAHHE
€CTECTBCHHO-HAYYHONH TPAMOTHOCTH OOYYArOMIMXCS W OPTaHU3AIMI0 H3y4eHUs
¢u3MKN Ha AEITENbHOCTHON OcHOBe. B mporpamme mo Qusuke y4HTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanmzauuu TpeboBanuit ®I'OC OO0
TUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM PE3yJIbTaTaM OOYUYCHHsI, a TAKKE
MEXKTPEIMETHBIE CBSI3W €CTECTBEHHO-HAyYHBIX Y4YEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00TIIeT0 00pa30BaHUAI.

[TporpamMma no ¢u3MKe ycTaHaBIUBAET paclpesesieHue yueOHoro MaTepuana
1o rojgam oOyueHus (Mo Kjaccam), mpejaraeT IpUMEpPHYIO MOCIeI0BaTEIbHOCTD
U3YYCHUS TeM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJEp)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUarONIXCS.

[IporpamMma mo Qu3uke paszpaboTaHa C LETbIO OKa3aHUS METOIUYECKOM
MOMOIIH YYUTENIO B CO3/IaHNU pabouel MporpaMMBbl 10 y4eOHOMY IIpeIMETY.

®duzuka SBISIETCA  CHCTEMOOOPAa3yOIIMM Ui €CTeCTBEHHO-HAayYHBIX
y4eOHBIX MTPEIMETOB, TOCKOIBKY (hM3MUECKHE 3aKOHBI JIeXKAT B OCHOBE TIPOIIECCOB
W SBJIICHWM, M3ydYaeMbIX XUMHUEH, Ouosnoruei, acrpoHomued u QGU3UYECKOU
reorpaduell, BHOCHT BKJaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa,
npenocTaBiseT HauOosee sCHble OOpas3lpl MPUMEHEHHUS HAyYyHOTO METOo/a
MO3HAHMS, TO €CTh CII0C00a MOTYYSHHS TOCTOBEPHBIX 3HAHHUI O MHpE.

OnHa w3 TJIaBHBIX 3a7ad (pU3UYECKOro OOpa3oBaHHS B CTPYKType OOIIEro
oOpa3zoBaHusi COCTOMT B (POPMHUPOBAHWU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH W
UHTepeca K HayKe y 00y4yarouuxcs.

N3yyenne ¢usnku Ha 0a30BOM ypOBHE TIpEnAIoiaraeT OBJAJEeHUE
CIIEYIOIIUMHA KOMITIETEHTHOCTSMHU, XapaKTePU3YIOIMIMMH €CTeCTBEHHO-HAYUIHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOEHHOCTU HAYYHOTO UCCIIEIOBAHUS;

e UHTEPIPETHPOBATH  JAaHHbIE W  HWCIONB30BaTh  HAYYHBIC
JI0Ka3aTeNbCTBA JUIS TTOTYYCHHSI BBIBOJIOB.

[lemn wu3ydeHuss (QU3MKM Ha YypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA
onpeznenensl B Konuenuuu mnpenogaBanusi yueOHoro mnpenMera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranumszanusx Poccuiickoit ®Dexepanuu, peamru3yOIIMX
OCHOBHBIE  00II€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPXKIEHHOW pEIICHHEM



Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (MpoTOKoJ OT 3
nexadpst 2019 r. Ne [1K-4BH).
Hean usyyeHus pusuku:

npHOOpEeTEHHE HHTEpeca W CTPEMJICHHS OOYdYaloIIUXCS K HaydHOMY
U3YYCHUIO TMPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKHX
CIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (pOpMHpOBaHHE
UCCIIeIOBATEILCKOIO OTHOIICHHUS K OKPYIKAIOLIUM SIBJICHHSIM;
dbopMUpOBaHHE HAy4YHOI'O MHPOBO33PEHHs KakK pe3yjbTaTa H3ydeHHUs
OCHOB CTPOCHHS MaTepuu ¥ (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;
(dbopMUpOBaHHE TPEJCTABICHUA O POJIM (U3MKH IS Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTaBICHHH O  BO3MOXHBIX  chepax  Oymyiiei
po(heCCHOHANILHOM JIeATEIbHOCTH, CBA3aHHON ¢ (PU3MKOM, IOArOTOBKA K
JaJbHeNIIeMy 00yYeHHIO B 3TOM HaIlpaBJICHUH.

JlocTrKeHHE 3THUX IIeJIed MpOorpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
obmero oopa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICTYIONINX 3a/1ay:

npuoOpeTeHne 3HAaHMW O JUCKPETHOM CTPOSHHM  BEUIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKMX, MArHUTHBIX M KBAaHTOBBIX
SBIICHUSX;

npuoOpeTeHne YMEHHUI OMHUCHIBATh U OOBSICHATh (PU3UUECKHE SBICHUS C
UCTIOJIb30BAHUEM TOJTyUYEHHBIX 3HAHUH;

OCBOCHHME METOJIOB pELICHUs MPOCTEHINIMX pacu€THBIX 3aJady C
UCTIOJIb30BAHUEM duznueckux MO/, TBOPYECKUX u
NPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUI HAOIIOAATh IPUPOIHBIEC SBJICHUS U BHIOIHATH OMBITHI,
nabopaTopHble paOOTBl U AKCHEPUMEHTAIbHbIE HCCIEAOBAHUS C
UCTIOJIb30BAHUEM M3MEPUTENBHBIX IPHOOPOB;

OoCBOCHHE MPUEMOB paboThl ¢ nHpOpMaluel (HU3NIECKOTO CONepKaHUS,
BKJItOUYasi ”HPOPMAIMIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIIN3 U
KPUTHYECKOE OlIeHHBaHKE WH(POpMALUY;

3HaKOMCTBO cO cepaMu npodhecCHOHANbHON AeATeNbHOCTH, CBA3aHHBIMU
C (Qu3MNKOi, M COBpPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JOCTHKEHUIX (PU3HUECKON HAYKH.

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

o0Opa3oBaHust OTBOAUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 vaca B HefIeN0), B 8
KJacce — 68 yacoB (2 vaca B Heaenmo), B 9 kiacce — 102 ygaca (3 yaca B Henelo).

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



7ab0opaTOpHBIX PabOT W OMBITOB C YYETOM WHIMBHIYATBHBIX OCOOCHHOCTEH
00ydJaronmxcsi, CUCcKa SKCIEPUMEHTABHBIX 3aJaHui, TpeiaraéMplx B paMKax
OCHOBHOTO I'OCYJJapCTBEHHOTO 3K3aMeHa 1o (pu3mKe.



COJAEPXAHUME OBYUYEHUA
7 KJIIACC

Paznen 1. ®usuka u e€ poJib B IO3HAHUHU OKPYIKAKILEro MUpa.

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

®duznueckre BeMMUMHBL. M3MmepeHue @u3anyueckux BelUyuH. DuUznyeckue
npudopsl. [lorpemnocts u3mepennit. MexxayHapogHasi CHCTeMa €MHHIL.

Kak ¢wusuka wu pApyrue ecTeCTBEHHbIE HAyKH H3Y4YalOT TMPUPOY.
EcTecTBeHHO-HAYUYHBIM METOJl TMO3HAHMS: HAONIOACHHE, MOCTAaHOBKA HAy4YHOT'O
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHUE
HaOmromaemoro siieHus. Onucanue GU3NIEeCKUX SBICHHUHA C TIOMOIIBIO MOJIETIEH.

Hemoncmpauyuu.

1. MexaHn4deckue, TEIUIOBbIE, JJIEKTPUYECKHWE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.
2. ®usnyeckue MpuOOPHl U MPOLEIypa NPSIMbIX U3MEPEHU aHAJIOTOBBIM U
(G POBBIM TPUOOPOM.
Jlabopamopuwie pabomul u onvimol.
1. OmpezeneHue LEHbI ACJICHUS Kbl U3MEPUTEIBHOIO MPUOopa.
2. N3mepeHune pacCTOAHUN.
3. H3mepenue oO0bEéMa )KUIAKOCTH U TBEPJOTO Tea.
4. OnpezneneHue pa3MepoB MajbIX TE.
5. M3mepenue Ttemmeparypsl IMPU NOMOIIM XKHUJIKOCTHOTO TEPMOMETpa WU
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeaeHue uccnenoBaHus MO MPOBEPKE TMIOTE3bl: NAJbHOCTh MOJIETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JbIlNe, YeM OOJbIle BHICOTA
IyCKa.

Pa3znen 2. [lepBoHauajibHbIe CBEeeHUS 0 CTPOCHNH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>kenue dactull BemiecTBa. CBsI3b CKOPOCTH JABMIKEHHS YacTHI[ C
Temriepatypoil. bpoyHoBckoe mBuxenue, nuddysus. BzammomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUcTaIMYecKux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHBIX COCTOSIHHMSIX M X aTOMHO-MOJIEKYJSIpHBIM cTpoeHrueM. OCcOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJbI.

Hemoncmpauuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUSI.



2. Habmonenue nuddysumn.
3. HabGmomenue  sBmeHuid,  OOBSACHSIONMIMXCS  TMPUTSHKEHUEM  WJIHU
OTTAJIKUBAHUEM YaCTHIL] BELIECTBA.

Jlabopamopnsie padomul u onsimel.

1. OueHka JuaMeTrpa aroMa METOJOM DpSAOB (C  MCMOJIb30BAaHUEM

dotorpaduii).
2. OnpIThI O HAOTIOEHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAeHCTBHE TeJl.
Mexannueckoe [BWXKEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM ABMKEHHH. Pacuér mytu u
BPEMEHU JBUKEHHUSI.
SBneHne uHEpUMM. 3aKOH HMHEPLUHU. B3auMoaencTBHe Tel KAk NpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOoCTh BemecTBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B €IMHHUILIC
0o0BEMa BelIecTBa.
Cuna Kak XxapakTepHCTHKa B3auMoJedcTBUs Ted. Cuila ynpyrocTd M 3aKOH
['yka. M3Mepenne cuiibl ¢ MOMOIIBI AUHAMOMETPA. SIBICHUE TIATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Crnoxkenue
CWJI, HaIlpaBJIEHHBIX MO OJHOM mpsmoil. PaBHopeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHue B NpUPOJIE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHHMUECKOTro JIBHXKEHHS Tela.
2. HM3mepeHune CKOpOCTH NPSAMOIMHENHOTO IBUKEHUS.
3. HaGmionenue siBneHUs HHEPIUU.
4. HabmroneHue u3MeHeHUs: CKOPOCTH MPHU B3aUMOACHCTBUU TEJL.
5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHON MPSMOM.
Jlabopamopuwie pabomul u onvimol.
1. OmpezaeneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMSI (IIApUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJbXKEHHUS Opycka WIIM IapuKa o
HAKJIOHHOMW IIOCKOCTH.
OnpeneneHue MWIOTHOCTH TBEPIOTO TeNA.

4. ONbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsDKEHUA (Aedopmaliim)
NPY>KUHBI OT MIPUII0KEHHOMN CUJIBI.

5. OnbITBL, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKUIAKOCTEH 1 ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBETUYCHUS JaBiieHus. JlaBineHue rasa.
3aBUCMMOCTh JaBJIEHUSI ra3a OT o0BEMma, TemmepaTypwl. llepemaua naBieHus
TBEPABIMU TEJIAMU, KUIAKOCTSIMU U Tazamu. 3akoH [lackansa. IlHeBmaTmyeckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS >KHJIKOCTH OT TIIyOWHBI. [ 'mapocratnyeckuid
napajaokc. Coobuiaronirecs: cocysl. ['uapaBnnyeckue MeXaHU3MBbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpuUMHBI CylIECTBOBaHUS
BO3aymHONW obosouku 3emuu. OnwiTr Toppuuermnu. M3mepenue armocdepHOro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSL.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpHOTro J1aBJICHHUS.

JlencTBre KUIKOCTH M ra3a Ha MOTrPyKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3nyxoriaBanue.

Hemoncmpauyuu.
3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBneHUs )KUIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBneHune neicTBrs aTMOCPEPHOTO ABICHUS.

3aBUCHUMOCTh BBITAIKHBAIONIECH CHUJIBI OT OOBEMA MOTPYXKEHHOW YacTH
TE€Ja U MIIOTHOCTH )KUAKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YCIIOBHE IUIABAHUS TEJ: IUIABAHHWE WM MOTPYKEHUE TEI B 3aBUCUMOCTHU
OT COOTHOLIEHUS MJIOTHOCTEN TEJa U AKUIKOCTH.

Jlabopamopnsie padomul u onsimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIE OT 00bEMaA MOTPyKEHHOM B
YKUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJKHUBAIOLIEH CHIIbI, JIEWCTBYIOIIEW Ha  TEO,
MOTPYKEHHOE B JKUJIKOCTb.

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

4. OnpITBI, JEMOHCTPUPYIOIIUME 3aBUCMMOCTb BBITAJKUBAIOIICH  CHIIBI,
JCHCTBYIOIE Ha TEJI0 B JKHUAKOCTH, OT O0BbEMa MOTPYKEHHOU B
KUJKOCTb YaCTH TEJA U OT IJIOTHOCTH KUAKOCTH.

5. KoHcTpyupoBanue apeoMerpa UWIM KOHCTPYMPOBAaHHUE JIOOKH U
OIIpEeNIETIEHUE €€ IPY30II0ABEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas paboTta. MoOIIHOCTb.

[IpocTtbie MexaHU3MbI: pbluar, OJIOK, HAKJIOHHAs IIOCKOCTh. [IpaBuio

paBHOBecusi pblyara. [IlpuMeHeHue mpaBuiia paBHOBECHUS pbluara K OJIOKY.
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«3onoroe mnpaBuwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas oHeprusa. KuHernueckas W INOTEHIMaNbHAs JHEPIUS.
[IpeBpallieHre OHOTO BH/IA MEXAHUYECKOW DHEPTUH B APYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauyuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnsie padomul u onsimel.

1. Ompenenenue pabOThl CUIIbI TPEHUS MPU PABHOMEPHOM JBUKEHUU Teia

10 TOPU3OHTAIBHON MMOBEPXHOCTH.

2. HccrnenoBaHue yCIIOBUM PaBHOBECHS pblyara.

3. Hsmepenue KIIJl HaK1OHHOM NIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON SHEPIUU.

8 KIIACC

Pa3nen 6. TenjioBblie siBJIeHUS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISPHO--KUHETUYECKOM TEOPUM CTPOCHUS
BeliecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. OmNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TTOJI0KEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO H Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnmuueckue u amopdubie tena. OObICHEHHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJEKYJIIPHO--KHHETUYECKON TEOPUH.
CmaurBaHU€ U KaOWUISIPHBIE sABJIEHUS. TenaoBoe pacliupeHue U CkaTue.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTHIO TEIJIOBOTO JABUKEHHUS
gactull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHs] BHYTPEHHEH HHEPTUU:
Terionepeaaya u COBEpIIICHUE padoTHI. 33791131 TeIUIoNepeaauu:
TETJIONPOBOJAHOCTb, KOHBEKIIUS, U3TYUYCHHE.

KomanyectBo TemnoTel. YaenabHas TEINIOEMKOCTH BEIECTBA. 1eMI000MEH U
TEIJIOBOE paBHOBECHWE. YpaBHEHHE TemIoBOro Oamadca. IlmaBieHune w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcmapenue. Kunenue. YiaenpHas Ttemiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpATyphl KHUIIEHUS OT aTMOChEepHOTo
JTaBJICHUS.

BnaxnocTts BO3myXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPaHMUSL.

[Ipunuunel pabotsl TermoBbix aBurarenei KIIJ[ temmoBoro asurarens.
TeroBble ABUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HabnroneHue 6poyHOBCKOTO JBUKECHHUS.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmronenue siBnennii cMauyMBaHUS U KaNWJUIIPHBIX SBICHUN.
HaGmronenue TennoBoro pacmpeHust Tedl.

M3meHenne naBieHUs Ta3a MpU U3MEHEHUH 00bEMa W HArpeBaHUU WJIU
OXJIQXKJICHHUH.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Bune! Teruionepenauu.

OxytaxIeHUe TIPU COBEPIIIEHUN PaOOTHI.

HarpeBanue npu coBepiieHUU pabOThl BHEIIIHUMU CHJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.
Habaronenue kumnenus.

HaGmronenue noctossHCTBa TeMIepaTyphbl IPH TUIABIICHUN.
Mopenu TerioBBIX ABUTATENICH.

Jlabopamopnsie padomul u onsimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OMnbITHI IO BBIPAIIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WJIM caxapa.
OneITel MO HAOIIOMEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, KUIAKOCTEH W
TBEPJIBIX TEJI.

OmnpeneneHue JaBIeHUs BO3IyXa B Oa/NIOHE HITIPHUIIA.

OnbITEI, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUS BO3JyXa OT €ro
00bEMa 1 HArPEeBaHUS WA OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUECKOUN TPYOKE OT TEMIIePATYPhI.

HaGmronenne wW3MeHEHHsT BHYTPEHHEH OSHEprud Tejla B pe3ysbTaTe
TEeIJIoNepeay U padOThl BHEITHUX CHUJI.

HccnenoBanne sBICHHS TEIUIOOOMEHAa TMPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOJIBI.

OnpenesneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

OnpeneneHue yaelnbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OnpenesneHne OTHOCUTEIBLHOM BIaKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABICHUS JbJA.

Pa3znen 7. DinekTpryecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poxa 3JIEKTpUYECKHX 3apsaoB. B3aumonericTBue
3apsokeHHbIX Tel. 3akoH KyioHa (3aBUCUMOCTb CWIJIBI  B3aWMOJAEWUCTBHUSA
3apsKEHHBIX TEJI OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEX]Y TEIaMH).

Onexrtpuyeckoe none. Hanpspk€HHOCTh anextpuyeckoro mons. I[lpuHoun
CYNEPIIO3HULINH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsigoB. DJIEMEHTapHBIA JIEKTPUUYECKHUM 3apsl.
Crpoenne aroma. IIpoBOOHMKM W AMDIIEKTPUKU. 3AaKOH  COXpPAHEHUs
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
HcTOYHMKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KHUAKOCTIX U ra3ax.

Onektpuueckass uenb. Cuia Toka.  DJIEKTPUYECKOE  HaIpSKEHUE.
ComnpoTuBiieHHE NPOBOJHMKA. YEIBbHOE COMPOTUBJIEHUE BEHleCTBA. 3akoH Oma
o ydactka uenu. llocnemoBarenbHOoe UM mapajuieIbHOE  COEOUHEHHE
MIPOBOJHUKOB.

PaGora u MOIIHOCTH 3NEKTpUYECKOTO ToKa. 3akoH Jlxoyns—JleHna.
DNeKTpUYECKUe LeTH U MOTPeOUTeNn dEKTpruuecKoi suepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  IMOCTOSSHHBIX ~ MAarHUTOB.
MarnutHOoe nosie. MarauTHOe noJie 3eMJId U €ro 3HaueHHe JUIsl )KU3HU Ha 3eMiie.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTPUYECKOro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. Jl€MICTBME MAarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOTO TOKa. Vcronb30BaHME SIEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCHIOPTE.

Oneitel @apanes. SABieHne 31eKTpoMarHuTHON nHaykuuu. [IpaBuno Jlenua.
DneKTporeHeparop. CrocoObl  TMOJNIy4eHHUS ~ DJCKTPUUYECKON  DSHEPIHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HCTOYHUKAX SHEPTHUU.

Jlemoncmpayuu.

DJIeKTpU3aLus TEJl.
JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpONCTBO 1 JEHUCTBUE MIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] HHAYKIHUS.
3aKOH COXPAHEHUS IIEKTPUUECKUX 3aPSI0B.
[TpOBOJTHUKH U TUBIEKTPHUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cToOUYHMKHN TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B KUJIKOCTH.
. 'a3oBb11 pa3psa.
. I3MepeHne cuitbl TOKa aMIIepMETPOM.
. I3MepeHne 31eKTpUIEeCKOTO HANPSKEHUS BOJIbTMETPOM.
. Peocrar n MmarazuH COIpOTUBIICHUHN.
. B3anmoeiicTBre MOCTOSIHHBIX MarHUTOB.
. MonenupoBanrue HEBO3MOKHOCTH Pa3I€JICHUs MOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHuEe MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHO€ MoJje ToKa. DJIeKTPOMAarHuT.

JleiicTBrE MarHUTHOIO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTpOABUTaTENb IOCTOSIHHOIO TOKA.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON UHAYKIIHH.

OneiTel @apasnes.

3aBUCHMOCTh HANpPABJIEHUS HWHIAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUSI.

DneKTpOoreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopuwie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHWIO DJEKTPU3ANMK TEl WHAYKIUECH W Tpu
CONPUKOCHOBEHHH.

HccnenoBanre AEMCTBUSL DSJIEKTPUUYECKOTO TMOJS Ha TMPOBOJHHMKU U
JABJIEKTPUKHU.

COopka 1 mpoBepka pabOThI IEKTPUIECKOMN TIEMH TTOCTOSTHHOTO TOKA.
N3mepenure u peryJupoBaHUe CUJIbI TOKA.

H3mepenue u peryianpoBaHue HaMpsKEHUs.

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

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD AIEKTPUUYECKOTO
COMNPOTHUBIIEHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAN IOMEPEYHOrO
CEUYEeHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU  TOCIEI0BATEIIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia i CWIbl TOKa MPU MHapaUIeIbHOM COEIMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOp.
OnpeneneHue MOUIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CUJIBI TOKA, UAYIIETO YEPE3 JIAMIIOYKY, OT
HANPSDKEHUS HA HEW.

Onpenenenue KII/] HarpeBares.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
WN3yuyeHne MarHUTHOTO TMOJs TOCTOSIHHBIX MAarHUTOB TMPU  HUX
00bEIMHEHNH U PA3JCICHHH.

HccnenoBanue nedcTBUS 3JIEKTPUYECKOTO TOKa HA MATHUTHYIO CTPEJIKY.



17. ONBITHL, JIE€MOHCTPUPYIOIIME 3aBHCHUMOCTh CHJIBl  B3aUMOJECHCTBHUSA
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HaNpaBJEHUs TOKa B
KaTyILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO T0JIL HA ITIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHE PabOThI AJIEKTPOIBUTATES.

20. U3mepenue KIIJl 35eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
VCCJIEIOBAHNE W3MEHEHMI 3HA4YCHUS M HANPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KJIACC

Pa3znea 8. Mexannueckue siBJeHHUS.

Mexanndeckoe paBwkeHue. MarepuanpHag Touka. (Cucrema OTCUETa.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpHOE NpPSIMOJIMHEWHOE
nBrkeHrne. HepaBHomepHoe npsMonuHenHoe aBuwxkeHue. CpeaHss 1 MTHOBEHHAA
CKOpOCTb T€Jla TP HEPAaBHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOE mNpsMOJIMHENHHOEe aABMKeHHe. CBoOOmHOE
nagenue. OnsITel ['anues.

PaBHoMepHOe aBmkeHHE MO OKpyx)HOcTU. [leprog m vacrota obpaieHus.
JlunenHas u yriioBast CKOpOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0H HbptoToHa. Bropo#t 3akon HeroTtoHa. Tpetuid 3akon HeroToHa.
[TpuHIMI CyNIepIIO3ULIUA CHJL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuna TpeHHs: CHla TPEHUS CKOJIBKEHUs, CHAJIa
TPEHUS TIOKOS, IPYTUE BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOIHOTO
nageHus. Jlswxkenue ruta”Her Bokpyr ComnHpa. llepBas kocMmuueckass CKOPOCTb.
HesecoMocCTh 1 nieperpysKu.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpaleHuss. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynbe tena. IsmMeHeHne uMmiynbca. Mmysabe cuiibl. 3aKOH COXpaHEHUs
uMIysbca. PeakTuBHOE JBUKEHUE.

Mexanuueckass pabora M MOIIHOCTh. Pabora cui TsKeCTH, YHpPYrocTH,
Tperust. CBs3b dHepruu u padbotsl. [loTeHnnanbHas sHEprus Tea, NOJHATOrO Haj
IIOBEPXHOCTHIO 3eMJn. [loTeHManbHas dHeprus c:kaTtou npykuHel. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOM SHEPIHMHM. 3aKOH COXPAHEHUS MEXaHMYECKOU
DHEPIHUU.

Jlemoncmpayuu.

1. HaGmroneHne MexaHMYECKOTrO JABM)KEHHUS Tella OTHOCUTENIBHO Pa3HBIX Tel

OTCYETA.



o vk~ w

9.

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

CpaBHEHHE TyTe W TPAEKTOPUN JBUKEHHUS OJIHOIO M TOrO € Tela
OTHOCHUTEBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanve Npu3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HabiroieHue nBUKEHUs Tella 0 OKPYKHOCTH.

Habmonenne MexaHu4ecKux sIBICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM W  YCKOPEHHOM JBHYKEHUU
OTHOCUTETLHO KaOMHETa (PU3HKH.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl TeJa U ACUCTBYIOIIEH HAa HEro
CHJIBL.

Habmronenne paBeHcTBa CUJI IPU B3aWMOACHCTBUHU TEJL.

M3meHeHune Beca Tenna Npu yCKOPEHHOM JBUKEHUU.

Ilepenada uMIrynbca npy B3aMMOACUCTBUY TEIL.

ITpeoOpa3oBaHus SHEPTUU NPU B3aUMOAECHCTBUM TE.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHre UMITyJIbCca TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUH.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHre MEXaHUYECKON YHEPIHH ITPU CBOOOIHOM IaICHUHU.
CoxpaHeHHE MEXaHUYECKOW SHEPTUH NIPU JBUKEHUH Teja MO JEHCTBUEM
IPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

1.

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

OmnpeneneHrue cpeAHE CKOPOCTH CKOJIBKEHUS OpyCKa WIIM JIBHDKEHUS
IIapyKa Mo HAaKJIOHHOM TIOCKOCTH.

Onpenenenve yCKOpPEHHS Tela TPU PABHOYCKOPEHHOM JIBYDKCHHH TIO
HAKJIOHHOH TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PAaBHOYCKOPCHHOM
JBIDKEHUU 0€3 Ha4aIbHOU CKOPOCTH.

[IpoBepka THUIMOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH ITYyTH OTHOCATCS KakK psAJ HEYETHBIX UYHCEI, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne kodduIeHTa TPEHNUS CKOTBKEHUS.

Omnpenenenue KECTKOCTU TPYKUHBI.

Omnpenenenre pabOTHI CUIIBI TPEHUS NPU PAaBHOMEPHOM JBIKCHUHU Tella
10 TOPU3OHTATEHOM MMOBEPXHOCTH.



10. Onpenenenre pabOTHl CUJIBI  YOPYTOCTH TMPU TOABEME Tpy3a C
UCIIOJIb30BaHNEM HETOIBUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. I3ydyeHune 3aKk0Ha COXpaHEHUS YHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: IEpHOJ,
4acToTa, aMIUINTYa. MaTeMaTHudecKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenue
SHEPrUH MPHU KOJIeOATETFHOM BUKEHUH.

3aryxaomue — koiebaHus.  BbiHyxkaeHHble — konebaHus.  Pe3zoHaHc.
Mexanndeckue BosiHbL. (CBOMCTBa MexaHUM4ecKux BOJH. [IpomoneHele n
IIONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHnuecKkre BOJIHBI B TBEPIOM TeJIE, CEHCMUYECKNE BOJIHBI.

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

Jlemoncmpayuu.

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

Ha6monenune xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
HabiroieHue BbIHYKI€HHBIX KOJIE0aHUI U pe30HaHCA.
PacripocTpanenne npoJoabHBIX U IONEPEYHBIX BOJH (Ha MOJETH).
Habmronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

o Uk w N

AKyCTHYECKHI1 pe30HaHC.
Jlabopamopnsie padomul u onsimel.
1. OmpezgeneHre 4YacTOThl M MEpUOAa KOJEOAHMI MaTeMaTH4ecKoro
MasTHHUKA.
2. OmnpeneneHue 4aCTOTHI U IEpUOa KOJeOaHUN MPY>KMHHOTO MasiTHUKA.
3. HccrnenoBanue 3aBUCMMOCTHU Teproia KoueOaHUil MOABEIIEHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH MEepUOIa KOleOaHU NPy KUHHOTO MasSTHUKA
OT Macchl rpys3a.
5. IIpoBepka He3aBUCMMOCTH TiepuoAa KojeOaHui rpysa, MOJIBEUICHHOIO K
HUTH, OT MacChl Ipy3a.
6. OmbIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KoJjeOaHuil
NPY>KUHHOTO MAasATHUKA OT MACChI TPy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHus CBOOOTHOTO MaCHHUS.
Pa3nen 10. DiekTpoOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE  MoJjie.  DJIeKTpOMarHuTHele  BoJHBL.  CBoiicTBa
AJIEKTPOMArHuTHbIX BOJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmosnb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoga ceera. CKopocTh cBeTa. BogHOBBIE CBOICTBA
CBeTA.

Hemoncmpauyuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuwie pabomul u onvimol.

1. W3yuenue CBOWCTB SJIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMJIHHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€e ABJI€HHUS.

JlyueBas  moxpenp  cBera.  Mcrounuku ~— cBera.  [IpsmonmHenHoe
pacrnipoctpanenue ceera. 3atMenusi Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH IMpeaomieHUs cBera. [lonmHoe BHyTpeHHee
OTpaKEHUE CBeTa. VCrmonp30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHUX CBETOBOJIAX.

Jlmaza. Xom myweir B JnmH3e. Onruueckas cucrema (oroamnmapara,
MHKpPOCKONIAa M Tejeckomna. [7a3 kak onTtuyeckas cHUCTeEMA. BIM30pyKOCTh U
JaJTbHO30PKOCTb.

Paznoxenune Oenoro cBera B crnektp. OmnbiTel Hbiorona. Croxxenue
CIIEKTPAJIbHBIX LIBETOB. /ucniepcus cBeTa.

Hemoncmpauyuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

Xon nyuyei B coOMparole JInH3e.

XoJ Iyder B paCCEeUBAIOIIEH JIMH3E.

[Tomyuenue n300pakeHnii ¢ TOMOIIBIO JIMH3.

[Tpunuun geicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.
10. Mogzens rnasa.

11. Pa3noxenue 6e50oro cBera B CIEKTP.

12. [lomy4yenue 6eoro cBera Mpu CI0KEHUH CBETA Pa3HBIX I[BETOB.

W P N DU A WD E

Jlabopamopuwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yrja OTpPa)KE€HUs CBETOBOrO Jiydya OT yrjia
najieHusl.

2. M3yueHue xapakTEepUCTHK U300PAKEHUS MPEAMETA B IIIIOCKOM 3€pKaJe.

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



4. Ilomydenue n300paxeHui ¢ TOMOIIBIO COOMPAIOIEH JIUH3BI.

5. Ompenenenne (POKyCHOTO PacCTOSIHUS U ONTHUYECKOW CHIIBI COOMparoIen
JIMH3BL.

6. OIBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETa B CIEKTP.

7. OnbITHl IO BOCHPUSATHIO IIBETA MPEAMETOB MPHU UX HAOIIOJACHUH 4Yepes
[[BETOBBIE (DUIIBTPBHI.

Pa3nen 12. KBanToBbIe siBJIeHHS.

Oneitel Pe3epdopna v mianerapHas mojenb atoma. Monens aroma bopa.
HcnyckaHue v norioieHre cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- u ramma-uznydeHusi. CTpoeHrue aTOMHOIO
anpa. Hyknonnas wMogens aromHoro sapa. HMszoronmsl. PaanoaxtuBHBIE
npespaienus. [lepuon nmonypacnana aTOMHBIX 1€Ep.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOIO M MacCOBOTO YHCEIL.
DHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U SHEpruu. Peakuuu cUHTE3a U
nenenusd siaep. Ucrounuku sneprun ConHIA U 3BE3 .

Snepnas sHepreruka. JleMCTBHsS paaMOAKTUBHBIX H3JIIYYEHHW HA IKUBBIC
OpraHU3MBl.

Jlemoncmpayuu.

1. CHeKTpbl U3IYyYEHHS U TOTJIOMICHUS.

2. CnekTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BomOpoOJa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. PaboTta cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrtpanus n3nydeHus: pUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuwie pabomul u onvimol.

1. HaOmroneHue CIIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3TYyUYEHUSI.

2. HMccnepoBaHue TpPEKOB: M3MEPEHME SHEPIUM YACTULBI MO TOPMO3HOMY

nyTH (1o ¢poTtorpadusim).

3. W3mepenue pagnoakTuBHOTO (hoHA.

IToBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO--00001IAOLTNIT MOTYTb TPEITHA3HAYEH AJISl CUCTEMAaTH3AINH
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWs M OMbITa  JAESTEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (GU3HMKH, a TAKXKe AJI MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHy 1o (u3nuke s 0O0ydJarommxcs,
BBIOpABIINX ATOT YUEOHBII MpEaMET.

[Ipy “3ydeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OecreunBaeTCsl JOCTUXKEHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTH: OCBOCHHE HAy4HBIX METOAOB HCCIIEIOBAHUSA



SIBJICHUM TIPUPOJLI M TEXHUKH, OBJIAJICHUEC YMEHHSIMHU OOBICHATH (PU3MUECKHE
SIBJICHUS, TPUMEHsS TOJIydEHHbIE 3HAHMS, pellarh 3aJaud, B TOM YHCIE
KAuE€CTBEHHbIC U AKCIIEPUMEHTAJIbHBIC.

[TpuHIMNIUATBHO AESTENBHOCTHBIN XapakTep JAaHHOTO pasliefia peaju3yeTcs
32 CY€T TOro, 4YTO OOYyYaIOIIMECs BBIMOJHSAIOT 3a/laHus, B KOTOPBIX UM
npeaiaraeTcs:

HAa OCHOBE TIOJIyYCHHBIX 3HAHWUW pacmo3HaBaTh M HAYYHO OOBSICHITH
bu3nUecKkue BJIEHUS B OKPY>KaIOIIEeH MPUPO/Ie U TTOBCEAHEBHOM JKU3HMU;

UCITIOJIb30BaTh HAYYHBIE METO/Ibl MCCIIEJOBAaHUSI (PU3HUECKUX SIBICHUH, B TOM
qucIie JUIsl IPOBEPKU FUIIOTE3 U MOJYUYEHHSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HAMOOJEe BAXKHBIX JTOCTHIKEHUN COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, TPAKTHUECKOTO MCIO0JIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
SHEPTUHU.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKyd Ha ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HAMpPaBIECHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yJIbTaTOB.

B pe3ynbrare u3yuenus (U3MKA HA YPOBHE OCHOBHOTO 00I11Iero 0Opa3oBaHus

y oOyuatomierocs OyayT cpopMUpOBaHbI CIEIYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B
4acTH:

1) naTpuOTHYECKOro BOCIIMTAHUS:

— IPOSBJIICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUICKOMN
(du3nuecKoil HayKu;

— [IEHHOCTHOE OTHOLICHHE K TOCTHKEHUSIM POCCUICKUX YUEHBIX--(DU3UKOB;

2) rpa:KIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJIE€HUU OOLIECTBEHHO 3HAUMMBbIX
U OTUYECKHX IMpoOJeM, CBSI3aHHBIX C [PAKTUYECKUM IPUMEHEHHEM
JTOCTUKEHUM (PU3UKH;

— OCO3HAaHWE BAKHOCTH MOPAJIBHO--3TUYECKUX IPHUHIMUIIOB B JAESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUATUE 3CTETUYECKUX KAuecTB (PU3NYECKOM HayKu: €€ rapMOHHUYHOIO
[IOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

— OCO3HAaHUE IIEHHOCTM (U3NYECKOM HAyKM KaK MOIIHOIO HHCTPYMEHTa
II03HaHUS MHMPA, OCHOBBI Pa3BUTHs TEXHOJOTHH, BaXKHEHIIEH COCTAaBIISIOLIEH
KYJIbTYDBI,

— pa3BUTHE HAy4HOH JII0003HATENPHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0pPOBbS MU  3MOLMOHAJBLHOIO
OJ1aronoJryyus:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpa3a JKU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJI O€30MacHOr0 TMOBEACHUSA Ha
TpaHCIOPTE, Ha JIOPOrax, C AIEKTPUYECKUM U TEIJIOBBIM OOOPYJAOBAHHUEM B
JOMAIIHUX yCIIOBUSAX;

— c(hOpMUPOBAHHOCTh HAaBBIKA peQIIEKCHH, MPHU3HAHUE CBOErO IpaBa Ha
OIIMOKY U TAKOTO K€ MpaBa y APYroro 4yejaoBeKa;

6) Tpy10BOIr0 BOCIMTAHUS

— AKTHBHOE Yy4YacTHE€ B PELICHUM IMPAKTHYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHMW3alldd, Topoja, Kpas) TEXHOJOTHYECKOW |



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIHUX B TOM 4YHCIE M (PUIUUECKHX
3HAHUM;

e — MHTEpEC K IPAKTUUYECKOMY U3YUEHHIO PO eccuil, CBSI3aHHBIX C (PU3UKOIL;

e 7)3K0JI0TrH4€CKOr0 BOCIIUTAHUSA:

e — OpHUEHTALMs Ha NpUMEHEHHE (U3MUYECKUX 3HAHMM JJI1 peuleHus 3a1ad B
o0JacTh OKpY’Kalolllel cpenbl, MJIAHUPOBAHUS TMOCTYNKOB M OLEHKH HX
BO3MOYHBIX ITOCJIEICTBUN JUIs1 OKPY KAIOILLEN CPEIbI;

e — OCO3HaHHE TI00aTbHOIO XapaKTepa SKOJIOTHYECKHX MpoOJieM M MyTel ux
peleHns;

e 8) amanTranuM K M3MEHAIOIMMCH YCJIOBMAM COUMAJTbHON U NPHPOIHOH
cpeabl:

e — TMOTPEeOHOCT, BO B3aWMOJACWCTBUM IPH BBHINOJIHEHUU HCCIECIOBAaHUN H
MPOEKTOB (PU3MUECKON HAIMPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUAM
IPYIUX;

e — TIIOBBIICHWE YPOBHS CBOEM KOMIIETEHTHOCTH YEpe3 IPAKTHYECKYIO
NEATEIIbHOCTD;

e — IOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Kciie GOpMYJINPOBATh
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e — OCO3HaHME AeHUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTh
buzukwy;

e — IUIAHUPOBAHHUE CBOETO PA3BUTUS B MPHOOPETEHHWU HOBBIX (UINYECKUX
3HaHUM;

e — CTPEMJICHHE AaHAJU3UPOBATH U BBISIBIISITh B3aUMOCBSI3U IIPUPO/IbL, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

e — OLEHKA CBOMX JEWCTBHM C YYETOM BIMSHHMS Ha OKPYXKAIOLIYIO Cpeny,
BO3MO>KHBIX IJI00ABHBIX TOCIEACTBHIA.

METAINIPEJMETHBIE PE3YJIBTATbBI

B pesynpraTe ocBOeHUMS TporpamMmbl 1Mo (pU3MKE HA YPOBHE OCHOBHOTO
ob11ero oopa3zoBanus y oOy4aromerocs: 0yayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEILHBIC YHUBEPCATIbHBIC yUeOHbBIC TCHCTBUS,
KOMMYHUKATHUBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBUSA, PETYJIATUBHBIC
YHUBEpCaIbHbIC YIeOHbIE TCUCTBUSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

Bba3oBble JJornueckue 1eiicTBUA:



BBISIBJSITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKH OOBEKTOB
(siBNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(DUKALUN, OCHOBAHUS IS
000011IeHUs ¥ CPaBHEHHUS;

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 J€AYKTUBHBIX
U MHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBS3SIX
(u3nYECKUX BEINYMH;

CaMOCTOSITENIbHO BBIOMpaTh CHOCOO pemeHus: ydeOHOW (PU3NYEeCcKOit
3a7aun (CpaBHEHUE HECKOJIbKMX BapHUaHTOB pEIIEHUs, BHIOOp Hambosee
HOJIXOJSIIETO ¢ yUETOM CaMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPHEB).

Ba3oBbIe uccieaoBaTe/LCKHeE JeCTBUA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIEN0BATENbCKIII MHCTPYMEHT TO3HAHMS,
IPOBOAUTD IO CAMOCTOSITEILHO COCTABIIEHHOMY IIJIaHY OIBIT, HECIOXKHBIN
¢uznyecKkuit 3KCHEPHUMEHT, HEOOJIbIIOE UCCIENOBaHHE (DU3UUECKOTO
SIBIICHUS;

OIICHWBAaTh Ha TPHUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMaImro,
MOJyYEHHYIO B XO/I€ MCCIIEIOBAaHUS MII HKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI IO PE3yIbTaTam
IPOBEEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHElWIee pa3BUTHE  (PUIUIECKUX
IIPOIIECCOB, & TAK)KE BBIIBUTATh MPEITIONOKEHUSI 00 UX pa3BUTHH B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:

NPUMEHSTh Pa3IMYHbIC METObI, HHCTPYMEHTBI U 3alPOCHI MPH MOUCKE H
orbope MH(OPMAIMK WM JAHHBIX C YYETOM MPEJIOKECHHON Y4eOHOM
bu3ndecKoil 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATH WH(POPMAITUIO
pa3IMYHBIX BUIOB U ()OPM IIPEICTABICHHS,

CaMOCTOSITEJIbHO ~ BBIOMpPATh ONTUMANBbHYIO (OpPMYy  TpPEACTABICHHUS
UHpOpPMAIIMM W WUIIOCTPUPOBATh pelIacMble 3aJa4d  HECJIOKHBIMU
CXEeMaMH, ArarpaMMaMH, HHOU TpadUKON U MX KOMOWHAIIHSIMH.

KoMMyHHMKaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe N1eliCTBHA:

B X0Ji¢ OOCYXICHMS ydeOHOro maTepuaia, pe3yJbTaToB JadOopaTOPHBIX
padoT U MPOEKTOB 3a/aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMO TEMbI U
BBICKA3bIBaTh HJICH, HAllCJICHHbIC HA PEIICHHE 3aJauyd U IO KaHHe
0J1aroxeaTeILHOCTH OOIICHUS,



COMOCTABJISATh CBOU CYXIEHHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB
Juanora, oOHapyXKHBaTh Pa3IU4Me U CXOACTBO MO3UIIHI;

BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
nyOJIMYHO NPEACTABISATh PE3YIbTATHI BBIIIOJHEHHOIO (PU3NYECKOTO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOH  H
WHAMBUAYAIbHONH pabOThl MpU PEIICHUH KOHKPETHOM (U3NYECKOM
poOJIeMBbI;

NPUHUMATD LIEJIM COBMECTHOW NIE€ATEIbHOCTH, OPraHU30BBIBATH JIE€WCTBUSA
no €€ JMOCTHKEHUIO: paclpefesiTb poiH, OOCYKIaTh MpPOLECCHl HU
pe3yabTaThl COBMECTHOM pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh pabOThI, TOCTUrasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HAIpaBJICHUIO M KOOPIMHUPYS CBOM JEHCTBUS C APYTUMH
YJIeHaMU KOMaH/1bl;

OILICHMBATh KAa4€CTBO CBOETrO BKJa/Ja B OOUIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTMPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISATH MTPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYAIHsX, TPEOYIOLIMX
11 petieHns GU3NYeCKUX 3HAHMIA;

OPUEHTHPOBATHCS B  PA3jIMYHBIX TMOAXOAAaX TMPUHATUS  PEUICHHUM
(MHOUBUYaJIbHOE, MPUHSATHE PEIICHUS B TPyMIe, NPUHATHE PEIICHUN
IPYIIION);

CaMOCTOSTENILHO COCTABJISATH AITOPUTM pelieHus GU3nYecKon 3a1aun Win
IUTaHa HMCCIIEOBAHUA C YYETOM MMEIOIIMXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTHPOBATh MpeiaraeMble BApUAHThI PEIICHUI;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOIUOHAJIbHbIN HHTEJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IIpeajiaraTh IUIaH €€ U3MECHEHUS;
OOBSCHATHP TPUYUHBI  JOCTIKEHUS  (HENOCTIKEHHUS) pPe3yJbTaToB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCIIE€ B XOJ BBIOJHEHUS
(u3MYECKOTO MCCIEJOBAaHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBIIUXCS CHUTYyallMil, YCTaHOBJIEHHBIX OIINOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTh ce0sl Ha MECTO JPYroro 4ejoBeKa B XOJE CHopa WIN JUCKYCCUU
Ha HAay4HYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMS U JIOTUKY IPYIroro;



npu3HaBaTh CBOE MPaBO Ha OMMOKY IPU peHIeHUH PU3NYECKUX 33134 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MIPABO APYTOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 7 KJacce peAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUI:

UCIIOJB30BaTh  TMOHATUS:  (U3UYECKHME M  XUMHYECKHE  SIBJICHUS,
HaOIOICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, CAUHUIBI (DU3UIECKUX
BEJIMUMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BelllecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBIDKEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHEHHOE), TPACKTOPHUs, PaBHOJCUCTBYOIIAS
cha, nedopmarnus (ympyras, MJIacTUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIbI;

paznuyath sBiacHUS (AuQQy3us, TEIOBOE IBIKCHHE YACTHUIl BEIECTBA,
PaBHOMEpPHOE  JBWI)KCHUE, HEPABHOMEPHOE  JBWKECHUE, HHEPIHA,
B3aUMOJICMCTBUAE TEJI, PABHOBECHUE TBEPABIX TEN C 3aKPEIUVIEHHOU OCBHIO
BpallleHUsI, Tepefadya MAaBiCHUS TBEPABIMH TelaMH, XKUIKOCTAMU U
razamm, arMoc(epHOe [aBJICHWE, IUIaBaHWE TeJ, MPEBpaIICHUs
MEXaHUUYECKON SHEpPruu) MO ONMHMCAHUI0 WX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, ICMOHCTPHUPYIOIINX TJaHHOE (PU3NUECKOE SBJICHHE;
pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJIECHUM B
OKpYXKaloleM MHpe, B TOM 4YHCiIe (PU3NYecKue SBICHHUS B TPHUPOJE:
NpPUMEPBI IBUKEHUS C PA3IMUYHBIMU CKOPOCTSAMHU B KMBOM U HEXKUBOU
NpUPOAE, NCUCTBUE CHUJIbI TPEHUS B MPUPOJEC U TEXHUKE, BIIUSIHUE
aTMOC(EpHOro JaBJEHUS Ha XWBOW OpraHu3M, IJIaBaHUE PbIO, pblyarv B
TeJIe YeJIOBeKa, MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 33/1auy B y4eOHYIO,
BEIICNIATH CYIIIECTBEHHBIE CBOMCTRA (MPU3HAKN) (PM3UUECKUX SBICHHM;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (DM3UYECKUE SBIICHUS, UCIIOIB3YS
dbuznyeckre BEJIMYUHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEJIHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIA TSKECTH, BEC
Tena, CWJla TPEHWs, JAaBieHue (TBEPAOro Tena, KUIAKOCTH, Trasa),
BBITAIKMBAOIIAs] CHJIa, MEXaHW4YECKass paboTa, MOIIHOCTh, TUIEYO CHUIHI,
MOMEHT CHJbl, KO3(POUIIMEHT TMOJE3HOr0 JEHCTBUS MEXaHH3MOB,
KMHETHYEeCKass M TOTEHIMalbHas SHEPrus), MPU OMHUCAHUU IPABHIHHO
TpakToBaTh  (U3UYECKHM  CMBICI  HUCIIOJIB3YEeMBIX  BEJIWYUH, HX
0003HaUeCHUS W EAWHUIIBI (U3UYECKUX BEIWYWH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIONINE JTAHHYIO (PU3MUYECKYI0 BETUYMHY C APYTHMH BEIUYNHAMH,
CTPOUTH TPaPUKHU U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYMH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHUS CUII (BAOJIb OJHOW IpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBecHs pbiyara (0510ka),
«30JI0TO€ MpaBUJIO» MEXAHMKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
DHEPruM, NpPU O3TOM [JaBaThb CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (pU3MUECKHE SBJICHHUS, MPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyalMil MPaKTUKO-OPUEHTHPOBAHHOIO XapakKTepa:
BBISIBJISITh IIPUYMHHO--CJIECTBEHHBIE CBA3HM, CTPOUTHh OOBSICHEHHE U3 1-2
JOTMYECKHX ILIAaroB ¢ ONOpPOM Ha 1-2 M3yuyeHHBIX CBOWCTBA (PU3NYECKUX
SABJICHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3amadyd B 1—2 JEHCTBUA, MCHOJB3YsS 3aKOHBI U
(opMyiibl, CBs3bIBarOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIU3a
YCIIOBHS 331a4 3aIIUCBIBATh KPATKOE yCIOBUE, MOACTABIATh (PU3NUECKHUE
BEJIMYMHBI B ()OPMYNBI U TMPOBOAUTH PACUETHl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE I PEIICHUS 3a/1a4, OLIEHUBATh PEATMCTUYHOCTD
NOJy4YeHHOUM (PU3NUECKON BEJIMYMHBI,

pacrno3HaBaThb MpPOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh IpU HNOMOUIH
(u3NYECKUX METOOB, B OIMCAHUM MCCIIE0BAaHUS BbIIEIATh IPOBEPSIEMOE
NpEeANnojoKeHue  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
MOJyYEeHHBIM pe3ynbTaT, HAXOAUTh OIIMOKM B XOJAE OIbITa, Je1aTh
BBIBO/IbI 10 €T0 PE3yJIbTaTaM;

OPOBOAUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUA WIH
duznyeckux CBOICTB TeN: (opMyIupoBaThH pOBEpsiEMbIE
IPENOJIOKEHUS, COOMPAaTh YCTAHOBKY U3 MPEANIOKEHHOT0 000pYy10BaHMUS,
3aIKChIBaTh XOJ1 OMbITa U (POPMYIHPOBATH BHIBOJIBL;

BBINIOJIHATh MpPSMbIE HM3MEPEHUS pACCTOSHUS, BPEMEHM, MAaccChl Tela,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM aAHAJIOIOBBIX H
upOBBIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUS MPUOOPOB C y4ETOM
3aJJaHHOW aOCOIOTHOW MOTPEIIHOCTH U3MEPEHUH;

IPOBOJANUTDH MCCIEAOBAHNE 3aBUCIMOCTH OJHOM (DM3HUECKON BETMYUHBI OT
JIPYrofl C HCIOJB30BAHMEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTH ITIyTH
PaBHOMEPHO JBIKYILIETOCS Tejla OT BPEMEHM JABM)KEHUS Teja, CHIIbI
TPEHUsI CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCHUMOCTH CUJIbI TPEHUSA OT IIOIIAAN CONPUKOCHOBEHUS TEN, CHIIbI
YyIOPYroCTH OT YAJMHEHUS MPYKHUHBI, BHITAIKMBAIOLIEH CUIIBI OT 00BbEMa
NOrpyKEHHON YacTU Tejla U OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTHU Te€Ja, OT MIyOMHBI, HA KOTOPYIO MOTPY’KEHO TEJO0, YCIOBUM
IUTaBaHMSI TEJl, YCJIOBMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B



IUTAHUPOBAaHUM  Y4€OHOTO HCCIEAOBaHUSA, COOHUpaTh YCTAHOBKY H
BBITMIOJHATh M3MEpPEHUs, CJenys MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl TMOTYYEHHOM 3aBHUCHUMOCTH (DU3HUECKUX BEJIHMYUH B BUJC
NPEUIOKEHHBIX TaOMuI] U TpaduKOB, JENaTh BBIBOABI M0 pe3yJbTaTaMm
UCCIIEIOBAHMS;

IPOBOANTH KOCBEHHBIE HU3MEpEeHHs (PU3MYECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTU W TBEPIOTO Tena, Cuja TPEHHUS CKOJBXKECHHUS,
JaBJIEHUE  BO3JyXa, BBITAIKUBAIOIIAS  CHJA, JIEHCTByIOIIas  Ha
HOTPYKEHHOE B JKUIKOCTb TeNO, KOd(PQHUIMEHT MOJEe3HOro eHCTBUA
IOPOCTBIX MEXaHU3MOB), CIeAysl TMPEAJIOKEHHON MHCTPYKIUH: MpU
BBIMIOJTHEHUH HW3MEPEHUl COOMpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY H
BBIUUCIISTH 3HAUEHNE NICKOMOW BEJIMYMHBI,

coOuII0/1aTh MpaBUIIa TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000py/I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, AMHAMOMETp, COOOINAIOIINEcs COCyAbl, OapoMeTp,
phIYar, NOJABMKHBIA U HETIOJABUKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTB;
XapaKkTepu30BaTh NPUHIUMBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOpOM Ha WX ONUCaHui (B TOM YHUCIIE:
HNOJUINITHUKY, YCTPOMCTBO BOJOINPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEp, MOPITHEBOW HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS
0 CBOICTBax (PM3MYECKUX SIBICHUN M HEOOXOaUMble (U3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpPHl  (HAXOAWTh  WHPOpPMAIMIO O  MpUMeEpax)
NPAKTHYECKOTO HCIOJIb30BaHUA (PU3UUECKUX 3HAHUNW B TMOBCETHEBHOM
XKU3HU 1)1 obecrieyeHus: 0€30MacCHOCTU MPH OO0paIlEeHUH C MPUOOpamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 370POBbS U COOJIIOJCHUSA
HOPM 9KOJIOTUYECKOT0 TIOBEJICHUS B OKPY’KaIOIIeH Cpeie;

OCYHIECTBIISAITh OTOOp HMCTOYHUKOB wuH(opMmanmu B HHTepHere B
COOTBETCTBUH C 33JJaHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE NUMEIOIIUXCS
3HaHUW M TYTEM CpPABHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
UHpOpMALINIO, KOTOpas SBJSIETCS MPOTHBOPEUYMBOM WM MOXKET OBITH
HEOCTOBEPHOM;

UCIIOJIb30BAaTh MPH BHITIOJHEHUN YU€OHBIX 3a/laHUN HAYYHO--TIOMYJISPHYIO
auTepaTypy  (pU3MUYECKOro CoAepXKaHHs, CIPaBOYHbIE MaTepHAaIbI,
pecypebl cetu MHTEpHET, BiafeTh MpuéMaMu KOHCIEKTUPOBAHMS TEKCTa,
npeoOpa3oBaHusl HHPOPMALIMU U3 OAHOM 3HAKOBOI CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE KpaTKHE MHCbMEHHBIE U YCTHBIE COOOILICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpPMALUU (PUIUUECKOTO COACPKAHUSI, B TOM



qyclie MyOJUYHO JeNaTh KpaTKhe COOOIIEHHUs O pe3ysbTaTax MpPOEKTOB
WK Y4eOHBIX HCCIEJAOBaHUM, MPH H3TOM TPaMOTHO HCIIOJIb30BATh
U3YYCHHBbI TOHSATUWHBIN anmapaT Kypca (U3HMKH, COINpPOBOXAAThH
BBICTYIICHUE ITPE3CHTALUECH;

IPU BBINOJHEHUM YYEOHBIX MPOEKTOB M HCCIEIOBAHUI paclpenesiarh
00sI3aHHOCTH B TPYIIE B COOTBETCTBUU C TMOCTaBJICHHBIMHU 3aJayamH,
CIEAUTh 34 BBINOJHEHUEM IUIAHA JCUCTBHMM, aJEKBAaTHO OLICHWBATh
COOCTBEHHBIM  BKJaJA B  JEATENBHOCTb  IPYyMINbl,  BBICTPAaWBAThH
KOMMYHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHCHHUE OKPYKAIOIIMX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaThb C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCSl YMEHUM:

UCIOJIb30BaTh TOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKECHHE
aTOMOB M MOJIEKYJI, arpEraTHble COCTOSIHUS BELIECTBA, KPUCTAIIIMYECKUE U
amop(Hble Tela, HACBILEHHBIH W HEHACHIIICHHBI Map, BIIAXXHOCTb
BO3/lyXa, TeMIepaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOM JBUTAaTEb,
AIIEMEHTAPHBIN JEKTPUUECKUN 3apsif, HNEKTPUUECKOE TMO0JIe, MPOBOIHUKU
U TURJICKTPUKH, TOCTOSHHBIN 3JIEKTPUUYECKUN TOK, MArHUTHOE TOJIE;
pasnuyath SIBICHUS (TEIJIOBOE pacIIMPEHUE U C)KaTHe, Tellonepesaya,
TEIUIOBOE PaBHOBECHE, CMAauMBAHUE, KAWIISPHbBIE SIBICHUS, UCIIAPEHUE,
KOHJCHCAllMsA, TJIABICHHE, KpUCTaiM3auus (OTBEpIEBaHUE), KUIICHUE,
TeIruIonepeaaya (TEerIonpOBOHOCTb, KOHBEKIINS, U3ITy4YEHHE),
AIIEKTpU3aLUs TeJl, B3aUMOJICHCTBUE 3apsA]I0OB, AEUCTBUS AIIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aUMOJEHCTBUE MArHUTOB, JCHCTBHE
MarHUTHOTO T0JIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAsI MHAYKIIMS)
0 OMNUCAaHUI0 UX XapaKTEPHbIX CBOMCTB W HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaThb IPOSIBICHUE HW3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpY)KaroIlleM MHpE, B TOM YHCIE (PU3NYECKUE SIBICHUS B IPUPOAE:
MOBEPXHOCTHOE HATSXKEHUWE U KalWUIApHBIE SBIEHUS B TPHUPOJE,
KpUCTAJUIBl B Tpupone, usnydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MopcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
SBJIEHUSI B aTMoc(epe, DJIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3eMiM, Apeld MOJIIOCOB, polb MAarHUTHOIO MOJS JJs JKU3HM Ha
3emiie, MOJIIPHOE CHUSIHUE, MPU 3TOM MEPEBOIUTH MPAKTUUECKYIO 337a4y B
yueOHYI0, BBIICNATh CYLIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PU3NUECKUX
SIBJICHUU

ONKCHIBATh U3yUEHHBIE CBOMCTBA TENl U (PU3NUYECKUE SIBJICHMS, UCIIONIb3YS
(u3nyeckue BEIMUMHBI (TEMIEpATypa, BHYTPEHHSS SHEPTUsl, KOJIUYECTBO
TEIUIOThI, yJedbHas TEIJIOEMKOCTh BELIECTBa, YyAENbHAs TEIUIOTa



IUTaBIICHUS, yJelbHasl TEIJIoTa MapooOpa3oBaHusl, yJeNbHAs TEIJIoTa
CrOpaHMsl TOIUIMBA, KOI(PPHUIMEHT TOJE3HOTO JEHCTBUS TEIUIOBOU
MalIuHbl, OTHOCUTEJIbHAS BIAXXHOCTh BO31yXa, AJIEKTPUYECKUN 3apsl,
CWJIa TOKa, DJIEKTPUYECKOE HAIpPSKEHHE, CONPOTUBIEHUE IPOBOJHMKA,
yIEIbHOE  CONPOTHUBIIEHHWE  BewlecTBa, paboTta M MOIIHOCTb
IIEKTPUYECKOr0  TOKA), MpPH ONHCAHUM MPaBUIBHO  TPAKTOBATh
($u3nYECKUit CMBICIT HCIOJIb3YEMBIX BEIUYHMH, 00O3HAYEHUS U €IUHUIIBI
(¢u3nyeCKUX BEIMYUH, HAXOAUTh (HOPMYIbI, CBSA3BIBAIOLIME JaHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTMMHU BEJIMYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCITIOJIb3Ysl OCHOBHBIE MOJIOKEHHUS MOJIEKYJSIPHO--KHHETUYECKONH TEOPUH
CTPOECHMS BEIIECTBA, MPUHLMUII CYNEPHO3ULUHN MOJEeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAaa, 3akoH Oma i yyacTKa LN, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHUsT DSHEpPruM, IpU 3TOM JaBaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alUCHIBATh €0 MAaTeMaTHYEeCKOe
BBIPAKEHHE;

OOBACHATh (PU3MUYECKUE IPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYyalMil PaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BhISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTUYECKUX
IIaroB C OMOpod Ha |—2 W3yYeHHBIX CBOWCTBA (DU3MUECKUX SIBICHUM,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemate pacu€THele 3ajaud B 2—3 JEHCTBUS, HCHOJb3ys 3aKOHbI U
(opMyiibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIMYMHBL: Ha OCHOBE aHAIU3a
YCIIOBHSI 3a/ladyd 3alUChIBaTh KPATKOE YCIOBHE, BBISBIATH HEIOCTATOK
JaHHBIX [ peleHus 3a7aud, BbBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEoOXOquMble il €€ pelleHHs, NPOBOAMTH pPAacu€Tbl M CpPaBHUBATH
HOJIyYEHHOE 3HauU€HUE (PU3NYECKON BETMUNHBI C U3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO PEUIUTh MpPU TOMOIIH
($u3NYECKUX METOMOB, MCIOJb3Yysl OMUCAHHE HCCIENIOBAaHUS, BBIICIATDH
IPOBEPSIEMOE MPEAINOJIOKEHNE, OLEHUBaTh MPABWIBHOCTh MOpPsIKa
IIPOBEJICHUS MCCIIEI0BaHNUs, 1€J1aTh BbIBOBL;

IPOBOAUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUW WIH
du3nyecKux CBOWCTB TN (KaMWJUISIPHBIE SIBICHUS, 3aBUCUMOCTD JaBIICHUS
BO3/yXa OT ero o0béma, TemMreparypbl, CKOPOCTH IPOLIECCa OCTHIBAHUS U
HarpeBaHusi IpU M3IYYEHHH OT I[BETa M3JIydarolle (IOTJIOLIAoLIeil)
IOBEPXHOCTH, CKOPOCTh UCHAPEHUsl BOJBI OT TEMIIEPATypbl KUJIKOCTH U
wiomanu €€ TOBEPXHOCTH, DJEKTpHU3alMUs Tel U B3aUMOJCHCTBHE
IIEKTPUYECKUX  3aps/iOB, B3aUMOJEWCTBUE TMOCTOSHHBIX MAarHUTOB,



BU3YyaJM3allMsl MAarHUTHBIX TIOJIEW IIOCTOSIHHBIX MAarHUTOB, JE€UCTBUS
MarHUTHOIO MOJs Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOICTBA 3JIEKTPOJBUTATENsI IOCTOSHHOTO TOKa): (OpMyIMpOBAThH
poBepsieMble MPEINOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHus1, OMKUCHIBATH XO/1 ONBITA U (POPMYIUPOBATH BHIBOIBI;
BBIIOJIHATh ~ MPSAMbBIE  W3MEPEHHS]  TEMIEPATYPbl,  OTHOCHTEIbHOMN
BJQXHOCTH BO3/yXa, CHJIbl TOKA, HANPSOKEHUS C MCHOJb30BAHHEM
aHAJIOrOBBIX NPUOOPOB U JATYMKOB (DU3MUYECKUX BEIMYMUH, CPaBHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3a/JaHHON a0COTIOTHON MOTPEIIHOCTH;
IPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (PM3HUECKOM BEIUYHUHBI OT
JpPYyroi C  UCIHOJIb30BAHUEM TMpPSMBIX HM3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBIIEHUSI MPOBOJHHUKA OT €ro JUIMHBI, IUIOMIAAM MONEPEYHOTO
CEUYEHUS U YAEIbHOTO CONPOTUBIICHHS BEIIECTBA MPOBOIHNUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HANpPKEHUS Ha IPOBOJHUKE,
UCCJIEIOBAHUE TOCIEAOBATENBHOTO M  MApajuIeJbHOTO  COEAUMHEHUI
IPOBOJHMKOB): IUIAHUPOBATh HCCIEIOBAaHHE, COOMPATH YCTAHOBKY U
BBITMIOJHATh M3MEpPEHUs, CJlenys MPEeANoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl M TrpaduKoB,
JI€JaTh BBIBOJIBI IO PE3YyJIbTATaM UCCIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE HU3MEpPEHHUS (PU3NYECKUX BeIUYMH (yAelbHas
TEIUIOEMKOCTh  BEILIECTBAa, COMNPOTUBICHHE MPOBOJAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh W3MEPEHHUs, COOUpaTh
DKCHEPUMEHTAIIbHYIO YCTAHOBKY, CIEAyS MPEMJIOKEHHOW MHCTPYKLUHH, U
BBIYUCJIISITh 3HAYEHUE BEJINYNHBIL;

co0roAaTh nmpaBuja TEXHUKU 0€30MacHOCTH IpU padboTe ¢ 1ab0paTOPHBIM
obopynoBaHuEM;

XapaKTepU30BaTh NPUHIMIBI  JEHCTBUA U3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha MX oOmnucaHus (B TOM YHUCIE:
CHUCTeMa OTOIUICHHS JOMOB, TMTPOMETp, MapoBasi TypOWHA, aMIEpPMETD,
BOJIbTMETP, CUETYMK HIIEKTPUYECKOW HHEPIUHU, SJIEKTPOOCBETUTEIIbHbBIE
npuOOpkl, HarpeBaTeIbHBIE AIEKTPONPUOOPHI (IPUMEPHI), SMEKTPHUUECKUE
PEIOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOABUTATENb OCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUSI O CBOWCTBAaX (PU3MUECKUX SIBICHUW U HEOOXOIUMBbIE
¢duznyecKkre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTHIE TEXHHUYECKHE YCTPOWCTBA M H3MEPHUTEIIbHBIE
npubOpel MO CXeMaM M CXEMaTU4YHbIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TMIPOMETP, IBUTATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIN, PEOCTaT), COCTABIATh CXEMbl 3JIEKTPUUYECKUX



Heneil ¢ mocinea0BaTeNbHbBIM U MapaJlIeIbHBIM COCTUHEHHEM 3JIEMEHTOB,
pasznunyasi ycJIoBHbIE 0003HAUEHUS FIIEMEHTOB 3JIEKTPHUUECKHX IIeTIeH;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MPUMEPaAX)
NPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHUW B IOBCEIHEBHOM
KU3HU Il oOecreueHusi 6€30IacHOCTU MPpU OOpallieHuud ¢ IprudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS U COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEH cpee;

OCYIIECTBIISATh TOWCK HWHPOpMAuu  (U3HYECKOTO COJEp)KaHUs B
WuTepHeTe, Ha OCHOBE HWMEIOIIUXCS 3HAHUW HW TYTEM CpaBHEHUSA
JIOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIICISATH  WMH(GOpMAIMIO, KOTOpas
ABIIAETCS IPOTUBOPEUNBON HUIIH MOXKET OBITh HEAOCTOBEPHOI;
UCIIOJIb30BAaTh MPH BHITIOJHEHUU YUY€OHBIX 3a/laHUN HAYYHO--TIONMYJISPHYIO
auTepatypy  (QU3MYECKOro  CoAepaHWs, CIPaBOYHBIE MaTEepHAIIbI,
pecypcel cetu MHTEpHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3iaBaTh COOCTBEHHBIE NMUCHbMEHHBIE M KpaTKUE YCTHBIE COOOIIEHUS,
0000mmasi wWH(pOpPMAIMIO W3 HECKOJbKMX WMCTOYHUKOB (DU3UIECKOTO
CONlEp)KaHWs, B TOM YHCIE MMYyOJWYHO TIPEJACTABIATh PE3yIbTaThI
MIPOEKTHON WJIM KCCIIEeNOBATENbCKON JESITeIbHOCTH, MPU 3TOM T'PAaMOTHO
UCIIONIb30BAaTh M3YYCHHBIM TMOHATUWHBIA ammapar Kypca (U3HKH,
COTPOBOXAATh BBHICTYIIJICHHE MPE3EHTAIUEH;

IPU BBITIOJIHEHUN YYEOHBIX TPOEKTOB U HCCICIOBAHUN (PU3NICCKUX
IPOIIECCOB pacTpeeNATh OOS3aHHOCTH B TPYMIE B COOTBETCTBUU C
MIOCTaBJICHHBIMU 33JJa4aMH, CJICIUThH 32 BBIMOJTHEHUEM IUIaHA JCHCTBUHA U
KOPPEKTUPOBATh €ro, aJEeKBAaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTD TPYIIIIBI, BHICTPANBaTh KOMMYHHKATUBHOE B3aUMO/ICHCTBHE,
IIPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(INKTHI.

K xoHIy 00yueHus B 9 kJacce rpeaMeETHbIE pe3ybTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCSl YMEHUM:

UCIIONB30BaTh IOHSATHSA: CUCTEMa OTCYE€Ta, MATepHAIbHAs TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBHKEHHUS, Ae(opmarius
(ympyrasi, mjacTU4ecKas), TpPEHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh U TEPErpy3KH, LIEHTP TSKECTH, aO0COIIOTHO TBEPIOE TEIO,
HEHTP TSKECTH TBEPAOTO Tesla, PABHOBECHE, MEXaHUYECKUE KOJICOaHUS U
BOJIHBI, 3BYK, HMH(pPa3ByK M yIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IKaja 3JEeKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAAIbHO30PKOCTD,
CHEKTPhI UCITYCKaHUsI U MOTJOLIEHus, anbda-, 0eTa- 1 raMMa-u3IydeHus,
W30TOIIbI, SIAIEPHAs SHEPIETUKA,



paznuyaTh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE [BIDKEHUE, CBOOOIHOE
najicHue TeJ, PABHOMEPHOE JBIKCHHE 110 OKPY)KHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE IBW)XCHHE, KOoJeOaTeapbHOe NBIDKEHHE (3aTyxaroliue M
BBIHYK/ICHHBIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBMKCHHE, OTPAKCHHE
3ByKa, MPSIMOJIMHEWHOE PACIpPOCTPAHEHUE, OTPAKECHHE W MPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHE CBETA, PA3I0KEHHE OEJI0ro CBETa B
CIEKTp ¥ CJOXXEHHE CHEKTPAJIbHBIX IIBETOB, JUCIEPCHUS CBETA,
€CTECTBCHHAsl PaJIMOAKTUBHOCTh, BOZHUKHOBEHHE JIMHEHYATOTO CIIEKTpa
U3ITy4YEHUS) TI0 ONTMCAHHIO MX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JTEMOHCTPUPYIONTUX JTaHHOE (PU3HYECKOE SIBIICHHE;

pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3MUECKUX SBICHUNA B
OKpy)XaromeMm Mupe (B TOM dYHucie (U3MYECKHUe SIBICHHUS B IMPHUPOJC:
NIPUIUBBI U OTIUBHI, BIKEeHUE TuTaHeT COTHEYHON CUCTEMBI, PEaKTHBHOE
JBIDKEHUWE JKUBBIX OPTaHU3MOB, BOCHPUSTHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHUCMUYECKHe BOJHBI, I[yHAMH, 3X0, IIBeTa T,
OTNITHYECKHUE SIBJICHUS B TMPHUPOJE, OMOJOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPapUOIETOBOTO M PEHTICHOBCKOTO M3JIY4YCHHH, €CTECTBEHHBIH
paOaKTUBHBIN (OH, KOCMHUYECKHE Iy4d, PaJHOaKTHBHOE H3ITy4CHHE
NPUPOAHBIX MHHEPAJIOB, JEWCTBHE PAJAMOAKTHUBHBIX W3Iy4YeHUNH Ha
OpraHW3M YEJOBEKa), MPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBJICHUU

OTMHCHIBATh U3yUYEHHBIC CBOMCTBA TNl U (GU3MUYECKUE SBJICHHUS, UCIIOIb3YS
dbu3ndeckue BENMWYWHBI (CpPEemHsSIsI U MTHOBEHHAsT CKOPOCTh Teia MpH
HEPAaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, TEPEMENICHUe, MyTh, YTIIOBas
CKOpOCTh, CHJIa TPEHHS, CWJa YIPYTOCTH, CHJIA TSHKECTH, YCKOPECHHE
CBOOOMHOTO TMAaJeHUs, BEC Tela, HWMITYJIbC TeJa, WMITYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS DSHEPTHs Tena,
MOHSITOTO HAJl TMOBEPXHOCTHIO 3€MJIM, MOTCHITMATBHAS DHEPTUS CXKATOU
NPYXKWHBI, KHHETHYECKash SHEPrus, IOJIHAs MEXaHWYeCKas DSHEprus,
NIEPUOJ U YacTOTa KojeOaHWH, IJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEJIOMIICHUS CPEAbl), TIPU OMUCAHUH
MPaBUJILHO TPAKTOBAaTh (M3UYECKUN CMBICT WCIOJIb3YEMbIX BEIIMYHH,
0003HaUCHUS W EAWHUIIBI (U3UYECKUX BEIWYWH, HAXOAUTH (POPMYIIHI,
CBSI3BIBANOINME TAaHHYIO (U3MUYECKYIO BETUYHMHY C IPYTHMH BEIMYHWHAMM,
CTPOUTH TPaPUKH N3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKHUX BEIHUNH;
XapaKTepu30BaTh CBOMCTBa Tel, (PU3WYECKUE SBICHUS W MPOIIECCHI,
UCIIOJIB3YsI 3aKOH COXPAHEHUs JHEPTHUH, 3aKOH BCEMUPHOTO TATOTEHUS,



NPUHIUI  CYNEPHO3UIUN CHJI, NPHHIUI OTHOCUTENbHOCTH [ ammies,
3akOHbl HBIOTOHA, 3aKOH COXPAaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKCHUS U
NPETOMJICHUS CBETa, 3aKOHBI COXPAHEHHS 3apsAA0BOIO U MAaCCOBOTO YHUCEI
IpU SACPHBIX PEAKIHSIX, MPU ITOM JaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA W 3aIllMChIBATh €r0 MaTEMaTHIECKOE BBIPAKECHHCE,

OOBSCHATH (DU3UYECKHE IMPOIECCHl M CBOMCTBA TN, B TOM YHCIE W B
KOHTEKCTE CUTYalMi MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISBISTH
NPUYUHHO--CJICICTBEHHBIC  CBSI3M, CTPOUTh OOBSICHeHHEe U3 2-3
JIOTHYECKHX IIaroB ¢ OMOpPOW Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UUYCCKUX
SIBIICHUH, PU3NIECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemiatb pacy€THble 3amadd  (OmMparoluecs Ha cucteMy u3 23
YpPaBHEHMIA), HCIIONIB3YsI 3aKOHBI M (DOPMYIIBI, CBS3BIBAIONINE (DU3NICCKHE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIOBUS 3aJaud 3alUChIBaTh KPAaTKOE
YCIIOBHUE, BBISBISATh HEIOCTAIOIINE WM W30BITOYHBIE JaHHBIC, BHIOUPAThH
3aKOHBI ¥ (POPMYIIBI, HEOOXOAUMBIC IJIsl PEIICHUs, IIPOBOAUTH PACUYETHI U
OLICHUBATh PEATUCTHYHOCTh TIOJYYCHHOTO 3HA4YeHHS (DU3HUYECKOU
BCJIMYMHBI,

pacrmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXXHO PEIIUTh TPU TOMOIIH
(GU3MYECKUX METO/OB, HCIIOJIB3Yysl OMUCAHHWE HWCCICIOBAHUS, BBIICIATH
NpOBEPSEMOE  TIPEAINOJIOKEHUE, OIEHUBATh TMPABWIBHOCTD  IOPSIKA
NPOBEICHUSI  WCCIENOBaHMS, JeNaTh BBIBOJBI, HHTEPIPETHPOBATH
PE3yNbTaThl HAOIOICHUHN U OTBITOB;

NPOBOANUTH OMBITHl 1O HAOMIOACHWIO (PU3UYECKUX SBICHUNA WA
du3nyecKuX CBOWCTB Ten (M3y4eHHE BTOPOro 3aKkoHa HproTOHA, 3akoHa
COXpaHEHHsI SHEPIHH, 3aBUCHUMOCThH IEpPHOAa KoJeOaHWid TpPYKUHHOTO
MasiTHHKa OT MAacChl TPy3a M KECTKOCTH MPYKUHBI M HE3aBUCHMOCTH OT
aMIUTATYIBI MaJIBIX KOJICOAHWH, MPSMOIMHEHHOE paclIpOCTPAHEHHE CBETA,
pasnoKeHue OeNoro cBera B CIIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IJIOCKOM 3€pKajie U CBOWCTB HM300pakKeHHUsI TpeaMera B coOuparomieit
JWH3e, HAOIIOJCHUE CIUIONIHBIX W JIMHEHYATBIX CIIEKTPOB H3ITyUSHHUS):
CaMOCTOSITENIbHO  COOMpaTh YCTaHOBKY U3 HM30BITOUHOrO Habopa
o0Opy/lOBaHWs, OINUCHIBATH XOJ ONbITAa W  €ro  pe3yibTaThl,
(dbopMyIUpOBaTh BHIBOJIBI;

IPOBOJUTH NP HEOOXOAMMOCTH CEPHUIO MPSIMBIX HU3MEPEHHH, ONpeaersis
CpenHee 3Ha4YeHHE U3MEpsieMOM BeTUYMHBI ((POKYCHOE pacCTOSIHHUE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BHIOOp crHoco0a U3MEpEeHUs
(M3MEpUTENBHOTO TTPUOOpA);

NPOBOANTH HCCIEAOBAaHHWE 3aBUCHUMOCTEH (M3MUECKHX BEIUYHMH C
UCTIOJI30BAHUEM TPSMBIX HM3MEPEHHH (3aBUCUMOCTH IYyTH OT BPEMEHU



IpU PaBHOYCKOPEHHOM [BIKEHUU 0€3 HayalbHON CKOPOCTH, NEpUoAa
KOJIe0aHUN MaTeMaTU4YeCKOro MasiTHUKAa OT AJUHBI HUTH, 3aBUCHUMOCTH
yria OTpakeHUsl CBETa OT yria MaJeHUs W yria MpejoMJIeHHs] OT yria
najieHus1): IUIAHUPOBAaTh MCCIEIOBAaHUE, CaMOCTOSITENBHO COOUpaTh
YCTaHOBKY, (PUKCHpOBaTh pe3yJbTaThl MOJIYYEHHOM  3aBUCHMOCTH
bu3NYeCKuX BETWYMH B BUJIEC TaONWIl U TpaduKOB, NENIaTh BBIBOIBI IO
pe3yabTaTam HCCIeI0BaHNUS;

IPOBOJUTH KOCBEHHbIE H3MEPEHHUs (U3MYECKUX BEIUYMUH (CpEeaHss
CKOPOCTb M YCKOpPEHHE Tejla TpHU PaBHOYCKOPEHHOM JBUKEHUH,
YCKOpPEHHE CBOOOJHOTO MaJeHUs], KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKEHMs, MEXaHHueckas paboTa M MOIIHOCTb, 4acTOTa H
nepuoa KojeOaHWW MaTeMaTUYecKoro W TMPYKMHHOTO MAasiTHUKOB,
onTHYecKass cuja coOuparoumed JHMH3bl, pPagUOAKTUBHBIA  (HOH):
IUIAaHUPOBATh M3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAysI MPEII0KEHHON MHCTPYKIIUH, BBIYUCIATD
3HaYCHHE BEJIMYUHBI U aHAJIM3UPOBATH MOTYUYECHHBIE PE3yNbTaThl C YUYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

co0Jro/1aTh MpaBuUiia TEXHUKHU 0€30MACHOCTH MPpHU padboTe ¢ 1ab0paTOPHBIM
000pyI0BaHUEM;

pa3nuyuaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (QU3NYECKUX MOJIEIeH:
MaTepuajbHas TOuYKa, aOCONIOTHO TBEPIOE TENO, TOUYEUHBIM HCTOYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJeNb aToMma, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh NPHUHIMUIBI  JEHCTBUA U3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX ONucaHud (B TOM YHUCIE:
CIOUJIOMETp, NaTYMKH T[OJIOKEHUS, PACCTOSHUS M YCKOPEHUs, pakeTa,
9XOJIOT, OYKH, TMepuckomn, (Qoroanmnapar, ONTHYECKUE CBETOBOJBI,
CHEKTPOCKOI, JO3UMETp, Kamepa BunbcoHa), HCHOJB3Yysd 3HAHUS O
CBOMCTBaX (U3MYECKUX SABICHUM U  HeoOXomumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH H3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTHMUYECKUX IMPOILECCOB
IpU pElIeHUH Y4eOHO--MPAKTHUYECKUX 3a7ad, ONTHYECKUE CXEMBI st
MIOCTPOCHUS N300paXKEHMI B IIIOCKOM 3€pKajie M COOMpAIOIIEH TNH3E;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  MH(MOPMALMIO O  MPUMEPaX)
MPaKTUYECKOTO MCMOIb30BAHMS (DU3MYECKUX 3HAHUM B TOBCEIHEBHOMN
JKU3HU I oOecreueHusi 6€30IacHOCTU MpU OOpallieHuud ¢ IprudopaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIEH cpee;



OCYIIECTBIISITh MOMCK HHpopManuu (U3NYECKOTO COJEpKaHUS B
HNuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI TOMCKOBBINA 3aMpoc, HAXOAUTh
NyTU OMPEENIeHUs] JOCTOBEPHOCTH MOJIYYEHHON MH(POpPMAIMN Ha OCHOBE
MMEIOLIMXCS 3HAHUN U JOTIOJIHUTEIbHBIX NCTOYHUKOB;

UCIOJIb30BAaTh MPHU BHIMOJHEHUN YUEOHBIX 3aJaHUl HayYHO--TIOMYJISIPHYIO
auTepaTypy  (pU3MYECKOro  COAepXkKaHHs, CIPAaBOYHbIE MaTepHAalbI,
pecypcebl ceti IHTEepHeT, BllafeTh NPpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIICHUS HAa OCHOBE
uH(pOpMaIMU U3 HECKOJbKMX MCTOYHUKOB (PU3MUECKOrO COJIepKaHus,
nyOIMYHO NMPEICTABIATh PE3yIbTaThl IPOEKTHOMN MM MCCIEA0BATEIbCKOM
NEATEIbHOCTH, TMpPU 3TOM TIPaMOTHO  HCIIOJIb30BAaThb  HM3yYEHHBIN
NOHATUUHBIN anmapatr u3ydyaeMoro pasjaena (U3UKA U CONPOBOXKIAThH
BBICTYIUIGHUE TMpe3eHTaluell ¢ Y4&€ToM OCOOEHHOCTEH ayAuTOpUU
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosmn4yecTBo 4acos JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kontpoabnbie IIpakTuueckue
n/n NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypcsl

Pazgen 1. ®usnka u e€ posib B NO3HAHUU OKPYKAIOLIEr0 MUpa

Bbubnuoreka [JOK
L1 Pusuka - Hayka o npupoze 2 0 0 https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
1.2 (o)) 2 0 1
HBHHICCKHC BEIHIHBL https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1. E 7 2 1
3 CTECTBEHHOHAYYHbII METO/| ITO3HAHUS 0 hitps://m.cdsoo.ru/7 416194
Hroro no pazneny 6

Pasnen 2. [lepBoHayaibHbIe CBeJeHUS 0 CTPOCHNH BelleCTBA

bu6mmoreka [IOK
2.1 1
Crpocine peliecTsa 0 0 https://m.edsoo.ru/7f416194
29 JIBH>KEHUE U B3aMMOJICCTBUE YaCTHI] ) 0 1 bubanorexa HOK
’ BEILIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2 0 0
TPEraTHLIC COCTOANMA BetlecTba https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHne U B3auMo/ieiicTBHe TeJ
3.1 MexaHudeckoe JBHXKEHUE 3 0 0 bubmorexa HOK

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

32 Nuepuusi, Macca, IIIOTHOCTh 4 0 1 bu6mmoreka [IOK




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

bubmnorexa [JOK

3.3 Crna. Buget cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U ra3oB
41 [asnenue. Ilepenaua naBnenus TBEPABIMU 3 0 bubmmoreka [JOK
’ TeJIaMH, )KUJKOCTSIMHU M Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenue xuakocTn > 0 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATMocepHoe napeHHe 6 0 https://m.edsoo.ru/7f416194
44 JleficTBHE )KUIKOCTH U ra3a Ha NOTPYKEHHOE 7 3 bubmmoreka [JOK
’ B HUX TEJO https://m.edsoo.ru/7f416194
Hroro o pazaeny 21
Pazgen S. PaboTa 1 MOIIIHOCTB. JHEPIUst
bubmnorexa [JOK
. 1
>1 Pabota u mommocts 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
32 TpocThie mexanm3Mb1 > ! https://m.edsoo.ru/7f416194
bubmuorexa [JOK
>3 Mexanmeckas sueprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
Pe3epBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12




8 KVIACC

KoJsun4yecTBo 4acos JJIeKTPOHHBbIE
HanmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne i/l P Konrpoabnbsie IIpakruueckue (witpp )
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. TensioBble siBJIeHUSA
Bbubnuoreka [JOK
1.1 C i 7 1 0
TPOCHIE 1 CBOMCTRA BellecTha https://m.edsoo.ru/7f4181ce
Bbubnuoreka [JOK
1.2 T 21 1 5
CTIIOBLIE MPOHECCht https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nes 2. DiiekTpryeckne 1 MAarHUTHBIE SIBJICHUS
bu6mmoreka [IOK
2.1 IT i i 20 1 7
OCTOSIHHBIN AJICKTPUYECKUN TOK hitps-//m.edsoo.ru/7f4 181 ce
2 DnekTpruyecKue 3apsibl. 3apsKEHHBIE Tella 7 0 1 bubmmoreka [JOK
’ W UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
Bbu6nuoreka [JOK
2.3 M 6 1 1.5
AUHHTHRIC ABJCHIA https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
2.4 C) 4 1 0
JICKTPOMATHHTHA HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Pasznen 3. HazBanme
Hroro 0
PesepBHoe Bpems 3




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

14.5




9 KVIACC

KoJsun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM nudgpoBbie
Ne i/l P Konrpoabnbsie IIpakruueckue (witpp )
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUS
L1 MexaHH4eCKOe JIBMKCHUE U CIIOCOOKI €TI0 10 ] 1 bubnuoreka [JOK
' OIMCaHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAIMOSICHCTBHC T https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
1.3 3aKOHBI COXpaHe 10 0 3
HIbl COXpAnCHHA https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pa3zgen 2. Mexannueckune KoJ1e0aHus M BOJHBI
Bbu6nuoreka [JOK
2.1 Mexaandeckue Kojaeda 7 0 3
RARIHCCRIC KOACOATHA https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [JOK
2.2 M .3 8 1 3
CXAHIHECKUE BOTIHEL. SBYI https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pa3zgen 3. DiieKTpPOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHBI
31 DIEeKTPOMarHuTHOE MOJE U 6 0 ) bubmmoreka [JOK
’ 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3gen 4. CBeToBbIE AIBJIEHUSA
4.1 3aKOHBI paclpoOCTPAHEHUSI CBETA 6 0 2 bubmmoreka [JOK




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

bubmuorexa [JOK
4.2 JIuH3BI 1 oNTHYECKHE TPHUOOPHI 6 3 hitps://m.cdsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznosxenune 6emoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/7f41ada6
Hroro no pazneny 15
Pazaen 5. KBaHTOBBI€ SIBJI€HUS
bu6mmoreka [IOK
5.1 Hcnyckanne u norioneHue cBeTa aroMoM 4 1 hitps://m.cdsoo.ru/7 41 adat
bu6mmoreka [IOK
32 CTpoenne aTOMHOrO spa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 1
5.3 JIEPHBIE PEAKIIUU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
Pa3zgea 6. [loBTOpUTEILHO-0000 1AM MOYJIb
[ToBTOpeHue u 0000IIEHNE COIEPIKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢husuku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
Kosun4yecTBo 4acos JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bceero H3yuyeHusi oOpa3oBaTejibHbIE
padoThbI padoTsI pecypesI
| ®du3nKka — HayKa O PUPOJIE. | 0 0
SIBneHus npupoabl
2 ®dusnuecKkue SBICHUS 1 0 0
dusnuecKue BEIUYUHBI U UX
3 1 0 0
U3MEPEHHUE
Ypok-uccnenopanue "M3mepenue
4 TEeMIEPaTyphl PU TOMOIIH 1 0 1
YKUJKOCTHOTO TEPMOMETpPA U IaTUMKa
TeMIepaTypsl"”
MeTto/1bl Hay4HOTO TTO3HAHMS.
5 Onucanne PU3NUECKHUX SIBJICHUMN C 1 0 0 bubmmorexa [TOK
. https://m.edsoo.ru/ff09f72a
MOMOIUIBIO MOJIeeH
VYpok-uccnenosanue "[Ipoepka
6 TUIOTE3bl: JAbHOCTD MOJIETA IIAPHKA, 1 0 1
MYIEHHOTO TOPU30HTAIBHO, TEM
OoJtbirie, yeM OOoJIbIIe BRICOTA MycKa'
Crpoenue BemiectBa. ONbITHI,
7 JIOKa3bIBAIOLIUE JUCKPETHOE 1 0 0 bubmmorexa [IOK
P https://m.edsoo.ru/ff09fe0a
CTpOEHHE BEIeCTBa
bubmmoreka [JOK
8 JIBr>KeHHE YacTHUIl BEIeCTBa 1 0 0 1

https://m.edsoo.ru/ff0a013e




VYpok-uccnenoanue «OMbITHI 110

9 HaOJIOZICHUIO TETIJIOBOTO PACITUPEHUS
ra3oB»
10 ArperaTHbl€ COCTOSIHMSI BELLIECTBA
Oco0EHHOCTH arperaTHBIX COCTOSTHUN
1 BozbI. O000IIEHNE TI0 pa3aeny bubmuorexa [JOK
«ITepBoHauanbHbIE CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUH BEILIECTBAY
Mexannueckoe OBUKEHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmmorexa [IOK
https://m.edsoo.ru/ff0a05¢6
JIBYDKCHUE
Bbu6mmoreka [JOK
13 CKkopocTE. EJHHHIB! CKOPOCTH https://m.edsoo.ru/ff0a079¢
14 PacyeT myTu 1 BpeMeHU ABUKECHUS bubmorexa HOK
https://m.edsoo.ru/ff0a0ae4
15 HNuepuns. Macca — mepa bubmmoreka [JOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemecTBa. PacueT Macchl Bbu6nmuoreka [JOK
1 00beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGoparopHas pabota «OnpezneneHue
TUTOTHOCTHU TBEPJIOTO TETIa
18 Pemenne 3amau no teme "IInoTHOCTE Bbu6nmuoreka [JOK
BemecTBa" https://m.edsoo.ru/ff0al23c
Cuita Kak XxapakTepUCTHKA
19 B3auMojieiicTBus Ten. Cuita
ynpyroctu. 3akoH ['yka
20 JlaGopatopHas pabora «3yueHue

3aBUCHMOCTHU PACTAKCHUA




(meopmanym) IpyKUHBI OT
MPUIIOKEHHOMN CHITBI»

21 [[“1Bnenue Tsarorenus. Cuiia TSKeCTU
CB43b MEXKY CUJION TSKECTH U
. bubmuorexa [JOK
22 Maccoi Tena. Bec tena. Pemenne
| " https://m.edsoo.ru/ff0al778
3a1a4 o teme "Cuia TSKeCTH

” Cuiia TSKeCTH Ha JPYTruX IJIaHeTax. bubmmoreka [JOK

DuU3NYECKUE XapaKTEPUCTUKU TUIAHET https://m.edsoo.ru/ff0al1502
Bbu6nmuoreka [JOK
24 N3mepenne cun. JluHaMoMeT
p A P https://m.edsoo.ru/ff0al8cc
Bbubnuoreka [JOK
25 Bec Tema. HeBecomocTh
https://m.edsoo.ru/ff0al778
CrnokeHue IByX CHUJI, HallpaBJIEHHBIX
26 10 OJTHOM II ;Iii)ﬁ ’ bubmorexa [IOK
o P ) https://m.edsoo.ru/ff0ala70
PaBHOEliCTBYIOIIIASA CHIT

27 Pemenue 3amau mo reme
"PaBHonelicTBytOMMAst cuit”

)3 Cuna tpenus u e€ Buanl. Tpenue B bubmuorexa [JOK
NIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3yueHue
3aBUCHMOCTH CHJIBI TPEHUS

29 CKOJIB)KEHUS OT CHIIBI IaBJICHUS U bubmorexa LIOK

a https://m.edsoo.ru/ff0alcc8
XapakTepa CONMPUKACAOITIXCS
MTOBEPXHOCTEM

30 Pemienue 3agau Ha onpeneneHue
PaBHOACHCTBYIONIEH CUIIBI

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

tenay, «['papuueckoe n3obpaxenue

https://m.edsoo.ru/ff0alde0




cuny, «Cunsly, «PaBHOACHCTBYIOLIAS
CHII»

KonTtponbHas pabota no Temam:
«Mexanudeckoe JBIXKeHUEY, «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['papuueckoe n3odpaxxeHue cui,
«CHnbl»
JHasnenue. CriocoObl yMEHbBIIICHUS U bubanorexa [HOK
33
YBEJIUYECHUS TaBJICHUSA https://m.edsoo.ru/ff0a20a6
JlaBiaeHue raza. 3aBUCUMOCTD
34 aBJICHUs ra3a OT 00bLEMa bubmmnorexa [IOK
A ’ https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
Ilepenmaua maBiaeHNUS TBEPIABIMHA
35 Tenl;l\fn mi KOCTSIMH B Ir)ziaMI/I bubmorexa LIOK
> KU ) https://m.edsoo.ru/ff0a25b0
3akon ITackans
36 JlaBneHue B ®KUIKOCTH U Taze, bubmmoreka [JOK
BBI3BAHHOE JIEUCTBUEM CHJIBI TSDKECTHU https://m.edsoo.ru/ff0a2718
37 Pemienne 3anga4 mo teme «JlapieHue B bubnuorexa [JOK
SKUIKOCTH U Tra3e. 3axoH ITackamsa» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 CooOmaromuecs coc
HHarommecs s https://m.edsoo.ru/ff0a2970
39 T'unpasimnueckuii mpecc bubmmnorera IOK
AP p https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsi. [TopuiaeBoit
JKUJKOCTHBIN HAcOC
A1 ATMocdepa 3emMiu U IPUIHHBI €€ bubmmoreka [JOK
CYIIIECTBOBAHMUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. ATmochepHoe bubmmoreka [IOK




JIaBJICHUE

https://m.edsoo.ru/ff0a2b5a

N3mepenune atMmochepHOTO TaBJICHUS.

bu6mmoreka [IOK

43 Omneit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 JIaBJICHUSI OT BBICOTHI HaJl YPOBHEM buGnnorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bapomerp-anepouns. AtmochepHoe bubmmoreka [IOK
JIABJICHHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amgau no reme "
ATtmocdepHoe naBieHue"
JleicTBue )KUAKOCTH U raza Ha
47 MOTPYKEHHOE B HUX TEJO. bubmorexa HOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHas pabota «OnpeneneHue
43 BBITAIIKMBAOIIECH CHJIBI, Bbu6nmuoreka [JOK
JICUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKHJIKOCTb)»
JlaboparopHast paboTa 1o Teme
49 «ccnegoBanye 3aBUCHMOCTH Beca Bbu6nuoreka [JOK
TeJa B BOJIE OT 00bEMa MOTrpyKEHHOMN https://m.edsoo.ru/ff0a3514
B )KMJIKOCTb YaCTH TeJIa»
Bbubnuoreka [JOK
30 lnaanue Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHas paboTa
51 "KoHcTpynpoBaHue apeoMeTpa Win
KOHCTPYHPOBAHUE JIOJKH U
omnpezaeneHue €€ rpy30noabEMHOCTH"
52 Pemenue 3anau o remam: «lInaBanue bubmuorexa [JOK




cyn0B. Bo3nyxonnaBaHuey,
«/laBneHue TBEpABIX TN, KUIKOCTEH
1 Ta3oBy

https://m.edsoo.ru/ff0a3654

KonTtponbHas pabora o Teme

53 «/laBiIeHHE TBEPIBIX TEI, JKUIKOCTEU 0
Y Ta30B»
bu6mmoreka [IOK
>4 Mexarmiecias pabora 0 https://m.edsoo.ru/ff0a3{82
Bbu6nmuoreka [JOK

55 MomnocTts. EquHUNEI MOITHOCTH 0 hitps://m.cdsoo.ru/f0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIIIHOCTH, Pa3BUBAEMOU NIpU 1
oabLEME 110 JiecTHuUIlEe"

57 IIpocTsie MexaHu3Mel. Poryar. 0
PaBHOBecue cuit Ha ppruare
Poryaru B TexHuke, ObITY U IPUPO/IE.

58 JlaGopaTtopHnast pabota 0.5 bubnnorexa [HOK
«HccnenoBanue ycioBuil paBHOBECHS https://m.edsoo.ru/ff0a478e
peraara»

59 Pemenue 3aga4 no teme «Y cioBus 0 bubmuorexa [JOK
PaBHOBECHS phlUara» https://m.edsoo.ru/ff0a48a6
Koaddunment noneznoro neicTBust
Mexanu3ma. Jlaboparopnas pabota

60 . 0.5
«M3mepenne K11/ HakinoHHOM
IJIOCKOCTH

61 Pemenue 3amau mo reme "Pabora, 0 bubmuorexa [JOK
MortHocTh, KIT/" https://m.edsoo.ru/ff0a4c48

62 Mexanuyeckasi SHEpPrus. 0 bubmuorexa [JOK




Kunernyeckas v noreHuuaibHas
SHeprus

https://m.edsoo.ru/ff0a4252

63

3aK0OH COXpaHEHUsI MEXaHUYECKON
SHEPTUU

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

64

YPpOK-3KCIIEpUMEHT 110 TEME
"DKCEePUMEHTAIBHOE ONPEICTICHUE
U3MEHEHUs KUHETUYEeCKOU 1
NOTEHIMATBHON SHEPTUU NPU
CKATBhIBAHUHM TeJIa 10 HAKJIOHHOU
JI0CKOCTH"

65

KoHnTponbHas pabota mo Teme
«PaboTta 1 MOIIIHOCTh. DHEPTHUS

66

Peseprubrit ypok. PabGora ¢ Tekctamu
o TeMe "MexaHnuyeckoe IBUKeHue"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0adee6

67

Hrorosast KOHTpoOJbHASA paboTa

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHeIit ypok. Pabora ¢ Tekctamu
o TeMe "Pabora. MoIHOCTb.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

12




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hdara uudgposbie
Tema ypoka KonrTpoabusbie IIpakTuueckue
n/n Bcero H3yuyeHuss oOpa3oBaTeiibHbIE
padoThI padoTsbI
pecypchbl
OCHOBHBIE TIOJIOKEHHST MOJICKYJISIPHO-
1 KHHETHYECKON TEOPHH 1 UX OIBITHBIC 1 0 0 bubmorexa [TOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Bxonnas koHTpOJIbHAS paboTa 1 1 0
Macca u pazmep aTOMOB U MOJIEKY.
3 Mopenu TBEPAOTO, KUAKOTO U 1 0 0 bubmorexa HOK
P ’ N https://m.edsoo.ru/ff0a540e
ra3000pa3HOro COCTOSIHUH BEIIECTBA
OOBsicHeHHE CBOMCTB TBEPIOTO,
4 KUJIKOTO U Ta3000pa3HOT0 COCTOSTHUM ) 0 0
BEIIECTBA HA OCHOBE MOJIOKEHUM
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
bu6mmoreka [IOK
5 Kpucrannmuecknue u amop@HEIC Tena 1 0 0
P pd https://m.edsoo.ru/ff0a5800
6 CmauyuBaHue 1 KallWUISIPHOCTb. 1 0 0 bubanorexka HOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bu6mmoreka [IOK
7 TennoBoe paclMpeHne 1 CKaTUE 1 0 0
P p https://m.edsoo.ru/ff0a5a26
Temneparypa. CB43b TeMIEpaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUKEHHUS 1 0 0
YaCTHIL
9 Baytpennss sueprusi. CriocoOb1 | 0 0 bubmmoreka [JOK

M3MEHEHUS BHYTpEHHEN SHeprun

https://m.edsoo.ru/ff0a5c60




Bbu6nmuoreka [JOK

10 Bunae! renonepenaun httos://mLed 026412
ps://m.edsoo.ru/ff0a

VYpok-koupepennus "Ilpaktuueckoe

1 HCIIOJIb30BAHME TEIMJIOBBIX CBOMCTB bubmuorexa [JOK
BEIIECTB U MAaTEPHUAIIOB B LIENISAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KoaunuecTBo TemnoTsl. Y aenbHas Bbu6nmuoreka [JOK
TETIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEeHHE TEIJIOBOTO OaaHca. bubnnorexa [HOK
TennooOMeH U TEmI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnas pabota

14 "UccnenoBaHue sSBICHUS bubmuorexa [JOK
TEII000MEHA MPU CMEIIMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U ropsiueit BoAbI"
Pacuer konmdecTBa TEIIIOTHI,

15 HEO0OXOAMMOTO JIJIsi HarpeBaHUs Tena
Y BBIICIISIEMOTO UM MPU OXJIAKIECHUN

16 JlaGopatopHas pabota "OnpezneneHue bubmmoreka [IOK
yAEIbHON TEIJIOEMKOCTH BelecTna" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeJbHas TEIIoTa bubnnorexka [HOK
CropaHus https://m.edsoo.ru/ff0a7b5a
II;maBneHue 1 oTBEpAEBaHUE

18 KPUCTALIINYECKUX "P;en VnenpHasg bubmorexa LOK

P ' https://m.edsoo.ru/ff0a71d2

TEIJIOTA TUIABJICHUS

19 JlaboparopHas padota "Onpenenenue bubmmoreka [JOK
YAEIbHOM TEIJIOTHI TUIaBIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHICHCAIHUS. bubnuoreka [IOK

Hcnapenue

https://m.edsoo.ru/ff0a740c




21

Kunenue. y[[eJ'IBHaSI TCIJIOTAa
napooOpa3oBaHMs U KOHJCHCAIUH.
3aBUCUMOCTh TEMIIEPATyPhl KUTICHHS
OT aTMOC(epHOTO JaBICHUS

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

BrnaxnocTs Bo3ayxa. Jlaboparopras
paborta "OnpenencHue

OTHOCHUTEIIBHON BIAXKHOCTH BO3ayXxa

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3anau Ha onpenenenne
BJIQYKHOCTH BO3/yXa

24

[TpuHIUIB pabOTHI TETIIOBBIX
nsurateneit. [lapoBas TypOuna.
JIBuraTens BHYTPEHHETO CTOPaHUs

25

KIIJI TenoBoro ABurares.
TemnaoBble ABUTATEIN U 3alllATa
OKpYXKarolleil cpebl

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsI U ITPEBPALLICHUS
OHCPIUuHr B TCIJIOBLIX ITPOLECCAX

27

[ToaroToBKa K KOHTPOJIBHOM paboTe
o TeMe ""TennoBble SIBICHUS.
M3meneHue arperaTHbIX COCTOSIHUI
BeriecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83{2

28

KoHnTtponbHast paborta mmo Teme
"TernoBrle ABiIcHNA. I3MeHeHNE
arperaTtHbIX COCTOSIHUH BelecTra'

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

29

OnekTpusanus tein. J[Ba poaa
AJIEKTPUUCCKUX 3aPsI0B

30

Ypok-uccienoBanue "OnexkTpusanus
TeJ UHAYKIUEN U IIPU




CONPUKOCHOBEHUN"

BzanmopeiicTBre 3apsyKeHHBIX TEII.

bu6mmoreka [IOK

31 3akoH Kynona 0 https://m.edsoo.ru/ff0a87e4
DJIEKTPUUYECKOE MOJIE.
1 HanpsiskeHHOCTB 2EKTPUYECKOTO 0 bubmmoreka [JOK
nosst. [IpuHImn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
BIIEKTPUYECKUX TMOJIEH
Hocurenu snekTpudeckux 3apsaos.
33 OnemeHTapHbii 3apsia. CTpoeHue 0
aToma
34 [IpoBOAHMKY U INUANEKTPUKU. 3aKOH 0 bubmmoreka [IOK
COXpaHEHUs EKTPUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
15 Pemenue 3aga4 Ha TpUMEHEHUE 0 bubnnorexka [JOK
CBOMCTB 3JICKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUYECKUI TOK, YCIOBHUS €TI0
36 cymiectBoBanus. ICTOUHMKH 0 bubmmorexa [TOK
https://m.edsoo.ru/ff0a95a4
IIEKTPUUYECKOTO TOKA
. bubmuorexa [JOK
37 JlelicTBUS 3JIEKTPUYECKOTO TOKA 0 hitps-//m.cdsoo.ru/f0a96h2
VYpok-uccnenoanue "JlelicrBue
38 3JIEKTPUYECKOTO MOJI Ha MPOBOIHUKH 1
U TADJICKTPUKH"
39 DIEKTPUUYECKHI TOK B METaILJIaX, 0 bubmmoreka [JOK
JKHUIKOCTSIX U ra3zax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas LUenb U e€ COCTaBHbIE 0
4acTH
A1 Cuna toka. JlabopaTopHas pabota 0.5 bubmmoreka [JOK

"U3Mepenne u peryaupoBaHUe CUITbI

https://m.edsoo.ru/ff0a8bd6




ToKa"

DIIEKTPUUYECKOE HANIPSIKEHHUE.
BoasTMmerp. JIaboparoprast pabota

bu6mmoreka [IOK

42 "N3mepenue u peryaupoBaHue 0-5 https://m.edsoo.ru/ff0a%¢14
HanpspkeHus"

13 ConpoTuBiieHUE MPOBOJHUKA. 0 bubanorexa HOK
VY ienpHOE CONPOTHUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas pabota "3aBUCUMOCTh

44 3JIEKTPUYECKOTO CONMPOTUBIICHUS | bubmmoreka [JOK
IIPOBOJHUKA OT €T0 JUIMHBI, IUIOLIAIN https://m.edsoo.ru/ff0aa738
MIONIEPEYHOI0 CEYEHUsI U MaTepuana"
3aBUCUMOCTD CUJIBI TOKA OT

45 HanpsbkeHud. 3akoH OMa J1sl ydacTka 0 bubmorexa [TOK

https://m.edsoo.ru/ff0aad44a

nenu
JlaboparopHas paboTa
"UccnenoBaHue 3aBUCUMOCTH CHUJIBI

46 TOKa, UIYILEr0 Yepe3 Pe3ucTop, OT 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pesucrope”

47 [TocnenoBarenbHOE U apalIeIbHOE 0
COEIMHEHUS TTPOBOTHUKOB
JlaGopaTtopHnas padora "IIpoBepka

43 MpaBUJIA CIIOKEHUS HAMIPSHKEHU TTPU 1 bubanorexa [HOK
[IOCIEA0BATEIbHOM COEIUHEHUHN IBYX https://m.edsoo.ru/ff0aaas58
pe3uctopos"
JlaboparopHas padota "IIpoBepka

49 npaBlfna ,Z[IJ)'I}I CI/IIJ)'IBI TOKa nf)n ’ 1 bubmorexa HOK

napauiCiIbHOM COCAUHCHU N

https://m.edsoo.ru/ff0aadle




pe3uctopos"

Pemenue 3aga4 Ha IpUMEHEHUE

50 3akona OMa i1 pasiInyHOTrO bubmorexa LOK
p https://m.edsoo.ru/ff0aaf8a
COETMHEHUS IPOBOTHUKOB
51 PaGoTta u MOIITHOCTD 3IEKTPUUYECKOTO bubmmoreka [JOK
ToKa. 3akoH Jlxoymnsa-Jlenua https://m.edsoo.ru/ff0ab124
JlaGoparopHas padora "Onpenenenue
52 a60TpLI u I;/[omlfocm aneKTqueCKoro buGnnorexa LIOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DNEKTPUYECKHE MU U MOTPEeOUTENn
53 DIIEKTPUUECKOM SHEPTUH B OBIT bubmorexa LOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanue
[ToaroToBKa K KOHTPOJIBHOM paboTe
10 TeMe "DIIeKTPUUECKHE 3apsi/Ibl.
54 3apsoKeHHBIE TEla U UX bubmorexa LOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoaercTaus. I1oCcTOSHHBII
3JIEKTPUUYECKUNA TOK"
KoHnTtponbHast paborta mo Teme
"DnexkTpuueckue 3apsabl.
55 3apsoKeHHBIE Tela U UX bubmorexa LOK
P . . https://m.edsoo.ru/ff0abea8
B3aumoaercTaus. [1oCcTOSHHBII
3JIEKTPUUYECKUNA TOK"
56 ITocTosTHHBIE MATHUTEI, UX
B3aUMOJICUCTBUE
57 VYpok-uccnenosanue "M3yuenue bubmmoreka [JOK
MTOJIEH TTOCTOSTHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
53 MaruauTHoe nosie. MaraHuTHoOe 1oJe bubmuorexa [JOK

3eMIIM U €ro 3HauCHUE JUIA XKU3HU Ha

https://m.edsoo.ru/ff0acOba




3emiie

59

OnbIT OpcTeaa. MarauTHoe nose
3JIEKTPUYECKOT0 ToKa MarauTHoe
M0JIE KaTYIIKH C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

60

[IpuMeHeHne JIeKTPOMAarHuTOB B
texHuke. Jlaboparopnas pabora
"U3ydyeHue nericTBUsS MAarHUTHOTO
10JIs1 HA TIPOBOJIHUK C TOKOM"

0.5

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

61

DNEeKTPOABUTATEIb TOCTOSIHHOTO
Toka. Mcrons3oBanue
JEKTPOABUTaTENNEeH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaboparopHas paboTa
"KoHCTpynpoBaHuE U U3yUEHHE
paboThI 31eKkTpoaBUrarTens”

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

62

OnbiTel Papajes. 3aKOH
3JIEKTPOMArHUTHON MHIYKIIUH.
IIpaBuio Jlenna

63

Onektporereparop. CrocoOs

MOJTyYEHUS JIEKTPUUECKOW SHEPTUH.

DJIEKTPOCTAaHIIMK Ha
B0306HOBJI$IGMI>IX HNCTOYHHUKaAX
SHEPIruun

64

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe "DIJIEKTPUYECKUE U
MarHuTHBIC SIBJICHUS"

65

KonTtponbHas pabora o Teme
"DNeKTpUUYECKUEe U MATHUTHBIE
SABJICHUS"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0acb14




66 PesepBHblit ypok. Pabota ¢ Tekctamu ) 0 bubmmoreka [IOK
1o Teme "TemioBsle sBncHuUs" https://m.edsoo.ru/ff0accSe
Bbu6nmuoreka [JOK
67 n 1
TOrOBasl KOHTPOIIbHAA PadOTa 0 https://m.edsoo.ru/ff0acdc6d
PesepBHeIit ypok. Pabora ¢ Tekctamu
68 " " 1 0
1o TeMe "MarHuTHbIC SIBJICHUS
OBIIEE KOJIMYECTBO YACOB I10 68 14.5

I[TPOIT'PAMME




9 KVIACC

KosnyecTBO 4acoB DJIeKTPOHHbIE
]
‘:;n Tema ypora Bcero Konrpoabueie  Tpaxruieckue il:;:eﬂlflﬂ :g:azzz:fenbﬂue
padoTsI padoTbI pecypen

| Mexannueckoe OBHKEHUE. | 0 0
MarepuanbHasi TOUKa

) Cucrema orcueta. OTHOCUTEIBLHOCTh 1 0 0 bubmunoreka LIOK
MEXaHUYECKOIO JIBUKEHUS https://m.edsoo.ru/ff0ad474

bubmunoreka LIOK

3 Bxomnast koHTposibHas paboTa. 1 1 0 hitps://m.cdsoo.ru/ff0ad19a
PaBHOMEpPHOE ITPAMOJIMHENHOE

4 neuxenue. HepaBaomepHoe 1 0 0
npsiMoJIMHeHoe JBukeHue. Cpenusis
Y MTHOBEHHAs! CKOPOCTb

5 [IpsimonHENHOE PAaBHOYCKOPEHHOE 1 0 0 bubnuoreka [JOK
JBH>KEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh NPAMOJIMHEITHOTO

6 PaBHOYCKOPEHHOTO JIBUKEHUS. 1 0 0
I'padux ckopoctu
JlaGopaTtopHas pabota "Onpezaenenue

. YCKOPEHHUS TeNa pu | 0 | bubmmoreka [JOK
PaBHOYCKOPEHHOM JBUKEHUH I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM Iu1ocKocTh"
CBobOonHoe nageHue Tei. OnbITh

8 1 0 0
[Nanunes

9 PaBHOMEpHOE IBHXKEHUE 110 1 0 0 bubmmoreka [JOK




okpy>kHocTH. [lepros u yacrora
obparenus. JInHeitHas U yrioBas
CKOPOCTH

https://m.edsoo.ru/ff0ael76

10 LleHTpOCTpEMUTENIBHOE YCKOPEHUE
1 [IepBeiii 3axkon HeroTona. Bektop bubmmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bbubmuotexa [JOK
PaBHOelicTBYIOIIAs cuia https://m.edsoo.ru/ff0ac72a
13 Tpernii 3akoH HproTOHA. bu6nuorexa [IOK
Cynepniozunus cun https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npUMEHEHUE bubmunoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
15 Cha ynipyrocti. 3akon I'yka Etptlfsj?/ljgfee;sifgimaecﬂ
16 Pemenue 3agay mo reme «Cuna
YIPYTOCTH
17 JlaGopatopHas pabota «OnpezneneHue bu6nuorexa [IOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0ace28
bu6nuoreka [JOK
18 Cha TpeHHs https://m.edsogm/fanﬂ38
19 Pemenne 3agau mo teme «Cua bubnuoteka [JOK
TPEHUSD» https://m.edsoo.ru/ff0afa26
20 JlaboparopHas paboTta "Onpenenenue bubmmoreka [JOK
Kod(uimenTa TpeHU CKOIbKEeHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3agau no reme "3aKkoHbI
21 Herorona. Cuna ynpyroctu. Cuna bubmmorexa LIOK
| https://m.edsoo.ru/ff0atb8e
TpPEeHHUS
22 Cuna TspKeCTH M 3aKOH BCEMHUPHOTO Bubmuotexa [JOK




TATOTEHUS. Y CKOPEHUE CBOOOTHOTO
HaeHUs

https://m.edsoo.ru/ff0af044

VYpoxk-koHpepenuus "/[Bmkenue ten

23 BOKPYT I'PABUTAL{MOHHOTO LICHTPA
(Conueunast cucrema). ['amaktuku"
Pemenne 3agay mo teme "Cuia
24 TSYKECTU U 3aKOH BCEMUPHOTO Bubmmorexa [IOK
" p https://m.edsoo.ru/ff0af5{8
TATOTEHUS

’5 [IepBasg kocMHUeCKasi CKOPOCTb. bubmmoreka [JOK
HeBecoMocTh 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepuaJbHOW TOYKHU.

%6 AOGCOmMIOTHO TBEPAOE TEIO. bubmmoreka [JOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKPEIIEHHOI OChIO BpaIllCHUS

27 MowmeHT cuisl. LleHTp TsKRECTH

)3 Pemenne 3amau mo teme "MoMeHT bub6munoreka LIOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOILHOU paboTE MO

29 TeMe "MexaHUUeCKOe IBUKEHUE buGnnorexa [IOK

. ., ' https://m.edsoo.ru/ff0b0408
BsanMmonelicTBue Ten
KonTtponsHas pabora o teme
30 "MexaHUYEeCKO€e IBIKEHUE bubmmorexa LOK
. | ’ https://m.edsoo.ru/ff0b06ec
BzaumopeiictBue Ten
Nmnynbce Tena. Ummnynbse cuibl. 3aK0H
31 COXPAHEHUS UMITYJIbCA. YIIPYTroe U Bubmmorexa [IOK
p M o pyr https://m.edsoo.ru/ff0b07fa
HEYNpPYroe B3auMoeicTBIE
1 Pemenne 3amau nmo Teme "3akoH bubmunoreka LIOK

COXpaHEHUs uMIyJbca'

https://m.edsoo.ru/ff0b096¢




VYpok-koudpepenuus "PeakTuBHOE

33 JIBU>KEHUE B IPUPOJIE U TEXHUKE"
bubmunoreka LIOK
34 Mexannueckas paboTa U MOIIIHOCTh hitps://m.cdsoo.ru/f0b0as4
35 PaboTa CHIIBI TSKECTH, CHIIBI bubnuoteka [JOK
YIOPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas padora «OnpeneneHue
36 paboThI CUIIBI TPEHUS TTPU
PaBHOMEPHOM JIBH)KEHUU TeJa 110
TOPU30HTAILHON MTOBEPXHOCTH
37 CBs13b DHEpruu U PabOTHI.
[ToTeHmanpHas HEPTUst
18 Kunernueckas sueprus. Teopema o bubmmoreka [JOK
KUHETUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKE
40 JlaboparopHas pabota «3yuenue bubmmoreka [JOK
3aKOHA COXPAHEHUS SHEPTUN https://m.edsoo.ru/ff0b12fe
A1 KonebarenbHoe IBUKEHHUE U €TO bubmunoreka LIOK
XAPAKTEPUCTUKA https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoieOaHusl. bu6nuoreka [IOK
Breinyxxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b2010
13 MaremaTuuecKkuii U py>KUHHBIN
MasiTHUKU
VYpok-uccnenoanue «3aBUCUMOCTb
44 nepuoaa KoaebaHui OT KECTKOCTH buGnnorexa LIOK
https://m.edsoo.ru/ff0b197a
NPYKUHBI U MacChl Ipy3a»
45 [IpeBpaiienue 3uepruu npu




MEXAHUYECKUX KOJIeOaHUIAX

46

JlaGopaTtopHas pabota «OnpeneneHue
YacTOTHI U TIeprUoIa KojeOaHui
MPYKHHHOTO MasiTHUKA»

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

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCHMOCTH TIEPHOJIa KOJIeOaHM
rpy3a, MOJBEIICHHOTO K HUTH, OT
MAaccChl Tpy3a»

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

48

Mexannueckue BoiaHbl. CBOMCTBA
MexaHW4YeCcKuX BOJH. [IpomonbpHbIC 1
MOTIEPEYHBIE BOJIHBI

bubmunoreka LIOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenuus "MexaHnueckue
BOJIHBI B TBEPAOM TEIIE.
CeilicMuueckre BOTHEI"

50

3Byk. Pacnipoctpanenue u oTpaxeHnue
3ByKa

51

VYpoxk-uccnenosanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOTH"

52

['poMKOCTb 3ByKa U BbICOTA TOHA.
AKYCTHYECKUI PE30HAHC

53

Ypok-koHpepenmus "YapTpazByk u
UH(PaA3BYK B IPUPOJAE U TEXHHUKE"

bub6munoreka LIOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBKa K KOHTPOJILHOM paboTe MO
TeMe "3aKOHbI COXPAHEHHUSI.
Mexannueckue KoneOaHus: U BOJTHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2510

55

KoHnTtponbhas pabora mmo Teme
"3aKkoHbI coxpaHeHHs. MexaHnueckue




KOJIeOaHus U BOJHBI"

DJIEKTPOMArHuTHOE MOJIE.

but6mmoreka [IOK

56
ONEKTPOMAarHUTHHIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoMCTBA 2JIEKTPOMAarHUTHBIX BOJH
Ypok-konpepenuus "[lkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 31EKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOM CBA3U"
VYpoxk-uccnenosanue "N3yuenue
P N - but6mmoreka [IOK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MOMOIIBI0 MOOMIBHOTO TesedoHa
Pemenue 3a1au Ha onpeenenme
60 YaCTOThI ¥ JJIMHBI 3JIEKTPOMarHuTHOM
BOJIHBI
DneKTpOMarHuTHast MPUPO/Ia CBETA.
61 Cko OI()ZTB cBeTa BOJ‘II];)OII;I)Ie CBOICTBA bubmmorexa LIOK
p ) https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [Ipsmonunennoe
62 acIpoCTpaHEHUE CBETa. 3aTMEHUS bubmorexa [IOK
pacipoctp ' https://m.edsoo.ru/ff0b3658
Counnia u JIyHsl
3aKoH OTpa)K€HUs CBETa. 3epKaja.
63 Pemienue 3a1au Ha mpuMEHEHUE Bubmmorexa [IOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETA
64 [Ipenomnenue cpera. 3aKOH bu6nuoreka [JOK
MIPEIOMIICHUS CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHHE CBETA.
bubmunoreka LIOK
65 Hcnonp30BaHne MOJHOTO BHYTPEHHETO

OTpaXCHUSA B OIITUYCCKUX CBETOBOJAaX

https://m.edsoo.ru/ff0b3c5¢c




JlaGopatopHas pabota "HccnenoBanue
3aBHCHMOCTH YTJIa [IPEIOMIICHHS

06 CBETOBOTI'O JIy4a OT yIJia MaJeHus Ha
rpanuiie "Bo3gyx-crekino""
VYpoxk-koudpepenuus "McnonbzoBanue
67 MIOJTHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS CBS3b"
bub6munoreka LIOK
68 JIunzel. OnTHyeckas cuiia JTUH3bI hitps//m.cdsoo.ru/fOb3f2c
. bubmuoreka [{OK

69 [TocTpoenue n3o0pakeHU B TMH3AX hitps://m.cdsoo.ru/f0bdd4a
JlaboparopHas pabota "OnpeneneHue

70 (bOKyI:HorE paCETOﬂHI/ISI u OI:'ITHHGCKOfI bubmorexa [JOK
CHEI cobparomedi b https://m.edsoo.ru/ff0b4206

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

72 I'na3 xak onrtuyeckas cucrema. 3peHue bubmmorera LOK

https://m.edsoo.ru/ff0b4684

7 VYpok-koHpepenius "JlepexTs
3penusi. Kak coxpanutsb 3penue"

Paznoxxenue 6emnoro ceera B CEKTP.

74 OnbiTel HetoTOHA. CriokeHne bubmuoreka [{OK
CIIEKTpabHBIX 1[BETOB. /Jucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopaTopHnas padota "OMBITHI 11O
Pa3oKEeHUI0 OENIOro CBEeTa B CHEKTP U BuGmorexa LIOK

75 BOCIIPUSITHIO IIBETA MPEIMETOB MIPHU UX

HaOJIFOICHUH Yepe3 IIBETOBEIC
buabTpH"

https://m.edsoo.ru/ff0c0e2a




VYpok-npaktukym "BoaHoBble

76 CBOICTBA CBETA: JUCIIEPCHUS,
uHTephepeHius u qudpaxuus”
77 OmnsiTel Pe3epdopaa v mranerapHast bu6nuoreka [IOK
MOJIe]Ib aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
Hcenyckanue u MOmoneHue cBera
79 aromoM. KBanTel. JInHedaTnie bubmmorexa [IOK
) ’ https://m.edsoo.ru/ff0c144c
CIIEKTPBI
20 Ypok-npaktukym "Habnronenue bu6nuoreka [JOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BUIIBI bubmorexa HOK
A A https://m.edsoo.ru/ff0c1672
Ctpoenne atromHoro siapa. Hykinonnas bu6nuoreka [JOK
82
MOJIC]Ib https://m.edsoo.ru/ff0c18ac
23 PannoaktuBHBIE peBpaleHus. bubmmoreka [JOK
H3oTonbl https://m.edsoo.ru/ff0clal4
%4 Pemienue 3agau mo teme: bubmunoreka LIOK
"PanuoakTuBHBIEC MpeBpaieHus" https://m.edsoo.ru/ff0c1b4a
85 Ilepuon monypacnana
Vpoxk-koHdepenius "PagrnoakTHBHBIE
86 I/KS'I eHm([b Bpl'I ; oJic MI; WITUHE bubmorexa [IOK
yi | PHPOLE, MEIHIIHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
SlnepHble peakIuy. 3aKOHBI
87 ccf[x paHeHESI 3au51 OBOT'0 U MacCOBOI'O bubmorexa LOK
p P https://m.edsoo.ru/ff0c1c58
qHCcell
28 DHeprusi CBI31 aTOMHBIX sifiep. CBs3b bu6nuoreka [JOK

MacCChbl 1 SHCPIruun

https://m.edsoo.ru/ff0c1d7a




&9

Pemenue 3agau no reme "SnepHeie
peakuun"

90

Peakuuu cunTe3a u neneHus saep.
Wcrounuku sneprun ConHua u 3BE311

but6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koHpepennus "AnepHas
sHepreTuka. JlencTus
PaAMOaKTUBHBIX U3JIyU€HUN Ha JKUBbBIE
OpraHu3msl"

92

[ToaroToBKa K KOHTPOJILHOM paboTe MO
TeMe "DIEeKTPOMAarHUTHOE MOJIe.
ONeKTPOMarHUTHBIE BOJIHBL.
KBanTtoBbI€ siBIECHUS"

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

93

KoHnTtponbhast pabota 1mo Teme
"DEeKTPOMarHuTHOE MOJIE.
ONeKTPOMarHUTHBIE BOJIHBL.
KBanrtoBbI€ siBeHUS"

94

[ToBTOopenue, o6oOIICHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"Bzaumonencrtaue tea"

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

95

[ToBTopenue, 0000meHue. Pemenne
pacyeTHBIX U KaYeCTBEHHBIX 3aJ1a4 110
teme "TeroBble npouecchbl”

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

96

[ToBTOpenue, 0600IeHNE. Permenune
pacYeTHBIX U Ka4eCTBEHHBIX 3a]1a4 110
teme "KII/] TerioBbIx aBUTaTenei"

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

97

[ToBTOpenue, 0600eHNE. Permenune
pacyeTHBIX U KaUeCTBEHHBIX 3aJ1a4 110
teme "KII/] snexkrpoycTanoBok"

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




[ToBTOpenue, oboOIICHNE.

bubmunoreka LIOK

98 JlaGopaTopHbie pabOTHI 1O KypCy 1 1 hitps://m.cdsoo.ru/flc2es?2
"CBeTOBEIE ABJICHUA"
bubmunoreka LIOK
99 Wroroas KOHTpoJbHASA padoTa. 1 0 hitps://m.cdsoo.rw/f0c2d6a
IT , 0000 . PaGora c
100 Teii(;ifﬁz :elv?e {'J;f:;e%aﬂi; E 1 0 bubmorexa [IOK
) https://m.edsoo.ru/ff0c2e82
BOJIHEI
IT , 0000 . Pab
o | oo e e | 0
" https://m.edsoo.ru/ff0c3044
SIBJIEHUS
[ToBTOpenue, 0600meHue. Pabora ¢
102 TekcTaMmu 110 TeMe "KBanroBas u 1 0
sanepHas pusuka'
OBHIEE KOJIMYECTBO YACOB I10O 102 )3

ITPOITPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

» dusuka, 7 knacc/ [epeimkua A.B., OG11ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «J[PODAY»; AxumonepHoe o61mecTBo «3maTeascTBo
«IIpocsemenue»

» Gusuka, 8 knacc/ [eppimkuna A.B., OGIIeCTBO ¢ OrpaHUYEHHOMN
O0TBETCTBEHHOCTHIO «J[PODAY; AkinonepHoe odiectBo «M3aaTenscTBO
«IIpocsemieHue»

» dusuka, 9 knacc/ [lepeimkud A.B., ['yrauk E.M., O611ecTBO ¢ OrpaHMuYeHHOM
OTBETCTBEHHOCTHIO «/[PODAY; AxnimonepHoe o61mecTBo «3maTenscTBo

«IIpocsemenune»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

YMK ®usuka 7-9 kn. [leppimkun A.B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

bu6mmoreka IJOK






