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MMOACHUTEJIBHASA 3AIIMCKA

[lporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOrO o0O0IIero oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUH M TpeOOBaHMU K pe3yiabTaTaM OCBOEHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MNpPOTpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepaibHON pabouel MporpaMMbl BOCIIUTAHUS U
Konuenuun npenoaasanust yaeOHoro npeamera «Duznkay.

Conepxkanue mnporpamMmbl 10 (QH3MKE HampaBlieHO Ha (opMUpOBaHUE
€CTeCTBEHHOHAYYHOH TI'pPaMOTHOCTH OOYYalOIIUXCA M OPraHM3aLUI0 H3yYCHHS
¢u3MKN Ha AESITENbHOCTHOM OcHOBe. B mporpamme mo Qusuke y4MTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanmsauuu TpebdoBanuit ®I'OC OO0
IUTAHUPYEMbBIM JIMYHOCTHBIM U METAINpeIMETHBIM Pe3yJibTaTaM O0yUYeHHs, a TaKxKe
MEXXIIPEIMETHBIE CBSI3U E€CTECTBEHHOHAYYHBIX YYEOHBIX IMPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl.

[TporpamMma no (u3MKe ycTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (Mo Kjaccam), mpeajaraeT IpUMEpPHYIO MOCIe0BaTEIbHOCTD
U3y4eHHUs] TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS IPEIMETHOTO COJICpPKAaHUS U
yu€Te BO3pacTHBIX 0COOEHHOCTEH 00y4JaroIXCsl.

[IporpaMma mo ¢usuke paszpaboTaHa ¢ UEIbI0 OKa3aHUS METOIUYECKON
MOMOIIH YUYUTENIO B CO3/IaHNU pabouel MporpaMMBI 10 y4eOHOMY IIpEeIMETY.

dusuka ABISIETCA CUCTEMOOOPA3YIOUIMM JIJIsl €CTECTBEHHOHAYYHBIX Y4EOHBIX
IPEIMETOB, MOCKOJbKY (HU3UYECKHE 3aKOHBI JIE)KAT B OCHOBE IPOIECCOB U
SABJICHUH, W3y4yaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMUEH U (QU3NUYECKOU
reorpadueil, BHOCHUT BKJaJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHpa,
npenocTaBiseT HauOosiee sCHble OOpa3lpl MPUMEHEHHUS HAyYyHOrO METOo/a
MO3HAHUS, TO €CTh CIIOCO0a MOTyYeHHs TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa U3 IMMaBHBIX 3a7a4 (pU3HuecKoro oOpa3oBaHHs B CTPYKType OOIIEro
0o0pa3oBaHHs COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHON T'PAMOTHOCTH U
UHTepeca K HayKe y 00y4arouxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TpEHIoiaraeT OBJAJECHUE
CIICAYIOUIMIMH KOMIIETEHTHOCTSMH, XapaKTepU3YIOIIUMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

e MHTEPNPETHPOBATh  JAaHHBIE W  MWCIOJIB30BaThb  Hay4yHbIE
JI0Ka3aTeIbCTBA AJIsl TIOJTYUYECHHUS BHIBOJIOB.

Ilenn wu3ydeHuss (u3MKKM Ha YPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHUs
onpeznenensl B KoHuenuuu mnpenogaBanusi yueOHoro mnpenmera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranum3zanuax Poccuiickoii ®@exepanuu, peamru3yrOMIMX
OCHOBHBIE  00I11e00pa3oBaTeNbHbIE MPOrPaMMbl, YTBEPKAEHHOM pelieHueM



Komnernn Munucrepcra npocsenieHus: Poccuiickoit @enepanuu (mpoToKoa ot 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyyeHus pusuku:

npHOOpEeTEHHUEe HHTEpeca W CTPEMJICHHS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKHX
CIOCOOHOCTE;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUS U (popMHpOBaHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIUM SIBJICHUSIM;
dbopMUpOBaHHE HAy4YHOI'O MHPOBO33PEHHs KakK pe3yjbTaTa H3yYeHHUs
OCHOB CTPOCHHS MaTepuu M (PyHIAMEHTAIbHBIX 3aKOHOB (PH3UKH;
(dbopMUpOBaHHE TPEJCTABICHUA O POJIM (U3MKH IS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  MPEACTaBIEHHMH O  BO3MOXHBIX  chepax  Oymymiei
po(heCCHOHAILHOM JIeATEIBbHOCTH, CBI3aHHON ¢ (PM3MKOM, MOArOTOBKA K
JaJbHENIIeMy 00yYeHHUIO B 3TOM HaIlpaBJICHUH.

JlocTrKeHHE 3TUX TIeJIeld MPOorpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOTO
obmrero oopa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICTYIONINX 3a1ay:

npuoOpeTeHne 3HAHUH O JHUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUYECKUX, MATHUTHBIX W KBAaHTOBBIX
SIBJICHUSIX;

npUOOpETEHNE YMEHUN OMHCHIBATh U OOBSCHATH (PU3UUYECKUE SBICHUS C
UCTIOJIb30BaHUEM TIOJYUCHHBIX 3HAHU;

OCBOGHHE METOJIOB pEIICHUS TMPOCTEUINUX pacy€THBIX 3a7ad ¢
UCTIOJIb30BaHUEM buznyecKux MoJIeTieH, TBOPYECKUX "
MPaKTUKOOPUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUW HAOJIOAATh MPUPOIHBIC SIBJICHUS W BBITOIHITH OIBITHI,
nabopatopHble  pabOTBI M AKCIEPUMEHTAIBHBIC HCCICIOBAHUS C
UCTIOJIb30BaHUEM U3MEPHUTEIHHBIX PHUOOPOB;

OoCBOCHHE MPUEMOB paboThl ¢ nHPOpMalel (HU3UIECKOTO CONEepKaHUS,
BKJTFOYAsi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKECHUSX (DM3UKHU, aHAIH3 U
KPUTUYECKOE OIICHUBaHUE WH(OPMAITUH;

3HaKOMCTBO €O c(hepamu npodeccruoHaNTbHON IesSTEIbHOCTH, CBI3aHHBIMU
¢ (u3MKOW, W COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (PU3UIECKON HAYKH.

Ha wusydenue ¢usuku (0a30BbIii ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIETO

o0OpazoBaHust OTBOAUTCS 238 yacoB: B 7 Kiiacce — 68 yacoB (2 yaca B He/IeN0), B 8
KJ1acce — 68 yacoB (2 vaca B Heaenmo), B 9 kiacce — 102 yvaca (3 yaca B HeJZeto).

[Ipennaraemselii B mporpamMmMe 1o (usmuke nepeueHsb J1abopaTopHbIX paboT U
OIBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, yUUTENb JIEJacT BbIOOp MPOBEACHUS



7a00paToOpHBIX PabOT U OMBITOB C YYETOM HUHAUBUAYAIbHBIX OCOOEHHOCTEN
00y4aromuxcsi, CIUCKa SKCIIEPUMEHTANIBHBIX 3aJlaHul, MpesiaraéMblX B paMKax
OCHOBHOTO T'OCYJJapCTBEHHOTO 3K3aMeHa 1o (hu3mKe.



COJAEPXKXAHME OBYUYEHUA
7 KJIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAIOIIEr0 MUPA.

@usnka — Hayka o mnpupone. fBineHus npuponbl. OUNYECKUE SIBICHUA:
MEXaHUUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BeNMUMHBL. M3MmepeHue @u3anueckux BelWyuH. Puznyeckue
npudopsl. [lorpemnocts u3mepennit. MexxayHapo/Hasi CHCTeMa €IMHHIL.

Kak ¢wusuka wu gApyrme ecTeCTBEHHbIE HAyKH H3Y4YalOT TPUPOIY.
EcTecTBeHHOHAyUHbI METOJ TMO3HAHMS: HAOJIOJIEHHE, MOCTAHOBKA HAYyYHOIO
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHUE
HaOmogaemoro siieHus. Onucanue GU3NIEeCKUX SBICHHUMA C TIOMOIIBIO MOJICTIEH.

Hemoncmpauuu.

1. MexaHu4deckue, TEIUIOBbIE, JJIEKTPUYECKHUE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. Dusnyeckue MpuOOPHl U MpoLEaypa NPSIMbIX U3MEPEHUN aHAIOTOBBIM U
(G POBBIM IPUOOPOM.
Jlabopamopuwie pabomul u onvimol.
1. OmpezeneHue LEHbI AJICHUS Kbl U3MEPUTEIBHOTO MpUdopa.
2. N3mepenune pacCTOAHUN.
3. H3mepenue oO0bEéMa )KUIAKOCTH U TBEPJOTO Tea.
4. OnpezneneHue pa3MepoB MaybIX Tel.
5. M3MepeHue Ttemreparypbl MpU NOMOIIM KUAKOCTHOTO TEPMOMETpPA H
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeaeHue uccnenoBaHus MO NMPOBEPKE TMIOTE3bl: NAJbHOCTh MOJIETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JIbIlNe, YeM OOJbINe BHICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIe CBeeHUS 0 CTPOCHNH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, WX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne yactull BemiecTBa. CBSI3b CKOPOCTH JABMIKEHHSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe mBuxenue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: MIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUCTaIIMYeCKUX) Tell. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M MX aTOMHOMOJICKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. Habmronenue 6poyHOBCKOTO JBUXKECHHSI.



2. Habmonenue nuddysun.
3. HaGmionenue  siBneHUN,  OOBSACHSIOMIUXCS ~ NPUTSHDKCHUEM WU
OTTAJIKUBAHUEM YaCTHIL] BELIECTBA.

Jlabopamopnsie padomul u onsimel.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCMOJIb30BAHUEM

dboTorpadwuii).
2. OnbIThI O HAOIIOEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpefiHsisi CKOPOCTh IMPU HEPABHOMEPHOM JBUKEHUHM. Pacuér myTtu u
BPEMEHU JBUKEHUS.
SBnenne uHepUMM. 3aKOH HMHEPLUHU. B3auMoaencTBHE Tell KAk NpPUYMHA
M3MEHEHHSI CKOPOCTH JBWXEHHs Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOoCcTh BemecTBa. CBsI3p IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B E€IMHHUILIC
0o0BbEMa BelecTBa.
Cuna Kak XxapakTepHCTHKa B3auMoaeucTBusa Ten. Cuila ynpyrocTd M 3aKOH
['yka. M3MepeHne cuiibl ¢ MOMOIIBID JUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tema. HeBecomocTs. Croxkenue
CWJI, HallpaBJIEHHBIX MO OJHOM mpsMoil. PaBHozaeicTByromas cwi. Cuia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IpUpPOJE U TEXHUKE.
Jemoncmpayuu.
1. HalnroneHue MexaHHMUECKOTo JIBHXKEHHUS Tela.
2. HM3mepeHune CKOpOCTH NPSMOIMHENHOTO IBUKEHUSI.
3. HaOmronenue siBeHUs HHEPLUU.
4. HaOmroneHne n3MeHEHUs1 CKOPOCTH MPU B3aMMOJIEHCTBUH TEJI.
5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHON MPSMOM.
Jlabopamopuvie pabomul u onvimol.
1. OnpeneneHne CKOPOCTH PaBHOMEPHOI'O JIBHXKEHHMSI (IIApUKa B KUIAKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIIS U TaK Jajee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJIbXKEHHUS Opycka WM IapuKa Mo
HaKJIOHHOUW IIOCKOCTH.
OmnpeneneHue MWIOTHOCTH TBEPIOTO TeNA.

4. ONBITHI, JEMOHCTPUPYIOLIUE 3aBUCHMOCTb pacTsDKEHUA (Aeopmaliim)
MPY>KUHBI OT MTPUII0KEHHON CUIIBL.

5. OnbITBL, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKUIAKOCTEH 1 ra30B.



JlaBnenue. CriocoObl yMEHBINIEHUS U YBETUYCHUS NaBiieHus. JlaBieHue rasa.
3aBUCHMOCTh JaBJEHUS ra3a OT o0BbEMma, TemmepaTypsl. llepemaua naBieHus
TBEPABIMU TEJIAMU, KUJAKOCTSIMU U Tazamu. 3akoH [lackansa. IlHeBmaTmyeckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TIyOMHBI. [ 'mMapocraTnyeckuid
napajaokc. Coobuiaroniyecs: cocysl. ['uapaBnnyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpUUMHBI CylIECTBOBaHUS
BO3aymHONW o6osouku 3emuu. Onbir Toppuuermmu. M3mepenue armocdepHOro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 1151 u3MepeHus: aTMOC(HEpPHOTro J1aBJICHHUS.

JlencTBre KUIKOCTU M ra3a Ha MOTrpy»KEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3myxoruiaBanue.

Hemoncmpauyuu.
3aBUCHUMOCTbh JAABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBneHune neicTBrs aTMOC(PEPHOTO JABICHUS.

3aBUCHUMOCTh BBITAIKHBAIONIECH CHUJIBI OT OOBEMA MOTPYXKEHHOW YacTH
T€JIa ¥ TJIOTHOCTH )KUIKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YCIIOBHE IUIABAHUS TEJN: IUIABAHHWE WA MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEN TEJIAa U AKUIKOCTH.

Jlabopamopnsie padomul u onvimel.

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

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

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

4. OnbITBI, JEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JCHCTBYIOIIEH Ha TEJIO0 B IKHUAKOCTH, OT O0bEMa MOTPYKEHHOU B
KUJKOCTb YaCTH TEJA U OT INIOTHOCTH KUJAKOCTH.

5. KoHcTpyupoBanue apeomerpa WM KOHCTPYMPOBAaHHUE JIOOKH H
OIIpeIEICHUE €€ IPY30II0ABEMHOCTH.

Pa3pnen 5. PaGora 1 MOIIHOCTb. DHeprus.

Mexannueckas paboTta. MoOIIHOCTb.

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

paBHOBecusi pbryara. [IpumMeHeHue mpaBuiia paBHOBECHS pbluara K OJIOKY.
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«3onoroe mnpaBuwino» MexaHukd. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas oHeprusa. KuHernueckas W INOTEHIMalbHAs JHEPIUS.
[IpeBpallieHre OJHOTO BHJIA MEXAHUYECKOW DHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauyuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onsimel.

1. Ompegenenue pabOThl CUIIbI TPEHUS NPU PABHOMEPHOM JBHXKEHUU Teia

10 TOPU3OHTAIBHON MOBEPXHOCTH.

2. HccrnenoBaHue yCcIIOBUM PaBHOBECHS pblyara.

3. Hsmepenue KIIJl HaK1OHHOM NIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON SHEPIUH.

8 KIIACC

Pa3nen 6. TenJioBble siBJIeHMS.

OCHOBHBIC TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJI. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKOU TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO H Ta3000pa3HOTO COCTOSHUN BEIECTBA.
Kpucramnmuueckue u amopdubie tena. OObICHEHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKEHUUA MOJEKYJISIPHO-KUHETUUECKOM TEOPHH.
CmaurBaHUE U KaNWUISIPHBIE sABJICHUS. TenIoBoe pacliupeHue U CoKaTue.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTHIO TEIJIOBOTO JABUYKEHHUS
gacTull. BuyTtpennsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH JHEPTHUU:
Temionepeaaya u COBEpILICHUE paboTHI. Bupr TeIUIoNepeauu:
TEIUIONPOBOAHOCTD, KOHBEKIIMS, U3TYUYCHHE.

KomanyectBo TemnoTel. YaenbHas TEINIOEMKOCTH BEIECTBA. 1eIIO0OMEH U
TEIJIOBOE paBHOBECHWE. YpaBHEHHWE TemIOBOro Oamadca. IlmaBmeHune w
OTBEPJICBAHHE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA I[UIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcnapenue. Kunenue. VYnaenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMochepHOro
JIaBJICHUSL.

BnaxuocTts BO3myXa.

DHeprus TOIUIUBA. Y IeJIbHAsl TeIJIOTa CTOPaHMUSL.

[Ipunuunel pabotsl TermmoBbix aBurarenei KIIJ temmoBoro nBuraresns.
TerioBble ABUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.
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Ha6monenue nuddysnn.

HaOmronenue siBlieHU CMauyuBaHUS U KAaUJUISIPHBIX SIBIICHUIA.
HaOmronenue TenaioBoro pacuiupeHus Ted.

N3meHenne naBieHUs ra3a Mpyd U3MEHEHHMH 00bEMa W HArpeBaHUU HWJIU
OXJIQXKJICHUH.

[IpaBuna u3MepeHus: TeMIepaTypsl.

Bune! Teruionepenauu.

OxytaxIeHUe TIPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiieHUH pabOThl BHEIIHUMU CUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEN Pa3IMUHBIX BEIIECTB.

. HaGmronenue kunenusi.

. HaOnronenne nocTostHCTBA TeMIEpaTyphl IPU MIABICHUU.
13.

Mopenu Teru1oBEIX ABUTATEICH.

Jlabopamopnsie padomul u onsimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBUSI CHII MOJICKYJIIPHOTO TTPUTSDKCHHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WJIM caxapa.
OneITel MO HAOIIOEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, XKUAKOCTEH U
TBEPJIBIX TEJI.

OmnpeneneHue JaBIeHUS BO3IyXa B Oa/NIOHE HITIPHUIIA.

OnbIThI, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUS BO3JlyXa OT €ro
00bEMa 1 HArpEeBaHUS WA OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TEMIIEPATYPhI.

HaOmronenne wW3MeHEHHsT BHYTPEHHEH OSHEprud Tejna B Ppe3ysbTaTe
TEeIJIonepeayr U padOThl BHEITHUX CHJI.

HccnenoBanne sBICHHS TEIIOOOMEHAa TPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOJIBI.

OnpeneneHne  KOJUYECTBA  TEIUIOTHI, IIOJYYEHHOrO BOAOW  MpH
TEIMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

OmnpeneneHue yaelbHON TEMIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OnpenesneHne OTHOCUTEIBLHON BIaXXHOCTH BO3/1yXa.

Onpenenenue yAeabHOW TEMIOTHI MIABICHUS JIbJA.

Pasznen 7. daekTpruyecKue M MATHUTHbIE SIBJICHUS.

Onextpuzauus Teda. J[Ba poxa 3JIEKTpUYECKHX 3apsaoB. B3aumonericTBue
3apsokeHHbIX Tel. 3akoH KyioHa (3aBUCHUMOCTb CWIJIBI  B3aWMOJAEHUCTBUSA
3apsKEHHBIX TEJ OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEX]Y TEIAMH).

Onexrpuyeckoe none. Hanpspk€HHOCTh anexrtpuyeckoro mons. IIpuHoun
CYNEPIIO3HULIMH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUM 3apsil.
Crpoenne aroma. IIpoBOogHMKM W AMBJIEKTPUKH. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIOBHSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKN MOCTOSHHOTO TOKAa. JIEHCTBUS 3IIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KHUIKOCTIX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUUYECKOE  HaIpPSKEHUE.
ConpoTuBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIIEHUE BellecTBa. 3akoH Oma
Uit ydactka nenu. [locnenoBaTenbHOE W MAapajuIeNIbBHOE  COCIUHEHHE
IIPOBOJIHUKOB.

PaGora M MOIIHOCTH JNEKTpUYECKOTO ToKa. 3akoH Jlxoyns—JleHna.
DNeKTpUYECKUE LIeTH U MOTPEeOUTeNn dIEKTpUUecKoi sHepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

IlocTosiHHBIE ~ MarHUTHL.  B3auMoAeiCTBHME  IOCTOSIHHBIX ~ MAarHHUTOB.
MarnuTHOoe nosnie. MarauTHoe noJie 3eMJId U €ro 3Ha4eHHe JUIsl )KU3HU Ha 3eMiIe.
OneiT  Opcrega. MaruuTHoe 1oJie  3JEKTpUYECKOro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. Jl€HICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
OIIEKTPOABUIATENb IOCTOSHHOTO TOKA. [Crmosib30BaHME JJIEKTPOJBHUraTeiIc B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SABieHne 3MeKTPOMArHuTHON HHAyKuuu. [IpaBumno Jlenna.
DnexTporeHeparop. CriocoObl  TMOJIy4eHHS ~ DJCKTPUYECKON  DHEPIHH.
DNEKTPOCTAaHIMU Ha BO30OHOBIISIEMBIX HICTOUHUKAX YHEPTHH.

Jemoncmpayuu.

DJIeKTpU3a1us TeJl.
JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEI.
Y CTpONCTBO U JEHUCTBUE IEKTPOCKOIIA.
OneKkTpocTaTu4ecKas UHIYKIUS.
3aKOH COXPAHEHUS DJIEKTPUYECKUX 3apsI0B.
[TpOBOJTHUKH U TU3IEKTPHUKH.
MopenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B JKUJKOCTH.
. 'a3oBB11 pa3psn.
. I3MepeHne cuitbl TOKa aMIepMETPOM.
. I3MepeHne 2JeKTPUIECKOT0 HaPSHKEHUS BOJIBTMETPOM.
. Peocrar n MmarazuH COIIpOTUBIICHUM.
. B3auMopelicTBrE IOCTOSHHBIX MArHUTOB.
. MonenupoBaHrue HEBO3MOKHOCTH Pa3IE€JICHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHO€ 1oJje ToKa. DJIeKTPOMAarHurT.

JleiicTBrE MarHUTHOTO MOJISE HA POBOJIHUK C TOKOM.

DNEeKTPOABUTaTENb IOCTOSIHHOTO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHON UHAYKIIHH.

OneiTel @apases.

3aBUCHUMOCTh HAIpPABJICHUS WHIAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHUS.

DneKTpOoreHepaTop NOCTOSIHHOIO TOKa.

Jlabopamopuwie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHWIO DJEKTPU3ANMHN TEl WHAYKIHEH W TpHU
CONPUKOCHOBEHHH.

HccnenoBanue AEUCTBUS DSJIEKTPUYECKOTO TMOJS Ha MPOBOJAHHMKU U
JABJIEKTPUKHU.

COopka 1 mpoBepka pabOThI IEKTPUIECKOHN TIENMH TTOCTOSTHHOTO TOKA.
N3mepenure u peryJupoBaHUe CUIIbI TOKA.

H3mepenue u peryianpoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4Yepe3 PEe3UcTop, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAMPSHKEHUST HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD AIEKTPUUYECKOTO
CONPOTHUBIICHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOLIAAU IONEPEYHOTrO
CEUYEeHMS U MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU TOCIEI0BATEIILHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia [Jii CWIbl TOKa MNPU MNapAIIEILHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI IEKTPUUYECKOTO TOKA, HAYIIETO Yepe3 PEe3UCTOP.
OnpeneneHue MOUIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CUJIbI TOKA, MAYIIETO YEPE3 JIAMIIOYKY, OT
HAIPSDKEHUS HA HEW.

Onpenenenue KII/[ nHarpeBares.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
WN3ydyeHne MarHUTHOTO TMOJs TMOCTOSIHHBIX MAarHWTOB TMpU  HUX
00bEIMHEHNH U PA3CICHUH.

HccnenoBanue nedcTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITEL, JI€MOHCTPUPYIOIIHME 3aBHCUMOCTb CHJIBI  B3aUMOJECHCTBHUS
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HaNpaBJEHUs TOKa B
KaTyIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO T0JIL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHE PpabOThI AJIEKTPOIBUTATES.

20. U3mepenue KII/l 351eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITBI 1O  MCCIEIOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
UCCJICIOBAHNE W3MEHECHMI 3HAYCHUS M HAIPABICHHUS HHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3nena 8. Mexannueckue siBJeHHUS.

Mexannueckoe nBWkeHHE. MarepuanbHas Touka. Cucrema OTCUETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBHWKEHUSA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBukeHrne. HepaBHomepHoe npsMonuHenHoe aBuwxeHue. CpeaHss U MTHOBEHHAS
CKOpOCTB TeJla TP HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMOsiMHEHOe aBmxkeHue. CBoOomHOe
najgenue. OnbiThl ['anues.

PaBHoMepHOe nBmkeHHne 1mo OokpyxHocTu. Ileprog m wacrota obpaieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0oH HptoTroHa. Bropoi#t 3akon HeroTtoHa. Tpertuid 3akon HeroToHa.
[IpyHLIMT Cynepno3uLnn CHIL.

Cuia ynpyroctu. 3akoH I'yka. Cuiia TpeHHUs: cujla TPEHUS CKOJIbKEHHUS, CHIIa
TPEHUS NIOKOS, IPYTUE€ BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBuwxenune miaHeT BOKpyr Connuoa. IlepBas kocmuueckass CKOPOCTb.
HeBecomocCTh U neperpysKu.

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

Nmnynbe tena. MIsmMeHeHne uMmiynbca. IMImysabC cuiibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexanudeckass pabora U MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHEpruu u padbotsl. [loTeHnnanpHas SHEPTUs Tena, MOJHATOro Hajl
IIOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHeprus ckatou npyxunsl. Kunernueckas
sHeprus. Teopema 0 KHHETUUYECKON SHEPruu. 3aKOH COXPAHEHUS MEXaHHMYECKOU
DHEPIUH.

Jlemoncmpayuu.

1. HaOnroneHue MEXaHMYECKOro JBH)KEHHS T€Ja OTHOCUTEIBHO PAa3HbIX TENl

OTCYETA.
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8.
9.

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

CpaBHEHHME TyTe W TPAEKTOPUM [BHIKEHHS OJHOTO M TOTO K€ Tela
OTHOCHUTEJILHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUS.
HccnenoBanue npu3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HabGmronenue nBM>KeHUS Tella MO0 OKPYKHOCTH.

Habnronenue MexaHM4eCcKuX SIBACHHUH, MPOMCXOAAUINX B CHCTEME OTCUETA
«Tenexxka» mnpu €€ PaBHOMEPHOM M  YCKOPEHHOM JBHXKCHUU
OTHOCUTEIBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTh YCKOpPEHHUs Tela OT Macchl Tejla W JACHCTBYIOIIEH Ha HEro
CHJIBL.

Habnronenue paBeHCTBa CUIT PU B3aUMOJIEUCTBUM TEIL.

M3meHeHune Beca Tena Npu yCKOPEHHOM JBUKEHUU.

[lepenaua ummnynbca Npu B3auMOICHCTBUY TEll.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEll.

CoxpaHeHHe UMITyJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHre UMITyJIbCa TPHU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
Habmtonenue peakTHBHOTO JIBHXKEHUSI.

CoxpaHeHne MEXaHUYECKOM PHEPTUU MTPU CBOOOIHOM IaJICHHUU.
CoxpaHeHre MEXaHUYECKOW SHEPTUHU MPHU JBUKEHUU Teja MoJ JeHCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBaHue TpakTa Jjisi pa3roHa W JajJbHEUIIIEr0o paBHOMEPHOTO
JBMDKCHUS IIapUKA WIN TEJICKKH.

OmnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS OpycKa WIIM JBHKCHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

Onpenenenre yCKOpPEHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HaAKJIOHHOM MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHH IIPHU PABHOYCKOPECHHOM
JBIDKEHUU 0€3 Ha4aIbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIME TPOMEKYTKH BPEMEHHU OJIMHAKOBBHI.

HccnenoBanre 3aBUCUMOCTH  CHUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUSI.

Omnpenenenne kodhduIreHTa TPEHNUS CKOTBKEHUS.

OmnpeneneHue KECTKOCTH MPYKUHBI.

OmnpeneneHue pabOTHl CUJIBI TPEHUSI MPU PABHOMEPHOM JIBXKCHUU Teja
110 TOPU3OHTAIBHOM MOBEPXHOCTH.



10. Onpenenenue pabOThl CUJIBI  YOPYrOCTH TMpHU TNOABEME TIpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U TOJBUKHOTO OJIOKOB.

11. 3yueHue 3aKkoHa COXpPAHEHMS SHEPTUU.

Pa3znen 9. Mexannueckue KoJ1e0aHUA U BOJIHBI.

KonebarenbHoe nuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHUM: IEPHUO/I,
4acToTa, aMIUINTYa. MaTeMaTHudeCKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenue
SHEPIrUH MPHU KOJICOATETHHOM JBUKCHHUH.

3aryxatomue — kojeOanus.  BwiHyxkaeHHble — KojiebaHusi.  Pe3oHaHc.
Mexannueckne BoOJHBI. (CBoOMCTBAa MeXaHHYeCKMX BOJH. [IpomonbHbie W
NonepeyHbple  BOJHBL. [[IMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUs.
Mexanudeckre BOJIHBI B TBEPJOM TeJle, CEICMUYECKHE BOIHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. Hppa3Byk u
YIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenwe koneOaHWN TeEN IMOA AEHCTBHEM CWIIBI TSHKECTH Y CHJIBI
YIOPYTOCTH.

Habmonenune xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.

HabGnronenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.

PacnipocTpanenuie npoaoabHBIX U ONEPEYHBIX BOIH (Ha MOJEIIN).
Ha0nronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnsie padomul u onvimel.

1. OmpezgeneHre 4YacTOTbl M MEpUOAa KOJEOAHMI MaTeMaTH4ecKoro
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MasTHHKA.
2. OmnpenesneHue 4acTOTHI U IEpUOAa KoJeOaHU MPy>KMHHOTO MasiTHUKA.
3. HccrnenoBanue 3aBUCMMOCTH MEprOa KOIeOaHUH MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NIEPUOAA KOJICOAHUM MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka He3aBUCMMOCTH TepuoAa KojeOaHu# rpysa, MOJABEUICHHOIO K
HUTH, OT MacChl Ipy3a.
6. OnbITbI, JEMOHCTPUPYIOLME  3aBUCUMOCTh  NEpUoAa  KoJeOaHui
IIPY’KUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. U3mepenue yckopeHus: CBOOOTHOTO MaCHHUS.
Pasznen 10. DnekTpoMarauTHoOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.
ONEeKTPOMarHuTHOE  IOJIe.  OJIEKTPOMAarHuTHele  BOJHBL.  CBOMCTBa
NIEKTPOMArHuTHbIX BOJH. Illkama snexkTpomarHUTHBIX BOJIH. Mcmonbs3oBaHue
JIEKTPOMArHUTHBIX BOJIH JUJISl COTOBOM CBS3H.



OnexTpomarHuTHas npupoja csera. CKopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauyuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimul.

1. W3yueHue CBOWCTB SJEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMJIHHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€e AIBJI€HHUS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  [IpsmosmHenHoe
pactipoctpaHenue cBera. 3atMenusi Connina u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJIo. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akOoH MpeaoMieHUs1 cBera. [lonHoe BHyTpeHHee
OTpaKEHUE CBeTa. lICMonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHUX CBETOBOJIAX.

Jlmaza. Xom myweir B JnmH3e. Onrtuueckas cucrema (oroamnmapara,
MHKpPOCKONIa M Tejeckoma. [7a3 kak onrtuyeckas cucreMa. biIM30pykocTh H
JaJIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbiorona. Croxxenue
CIIEKTpaJIbHBIX LBETOB. /ucnepcus ceera.

Hemoncmpauyuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenune n300paxkeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKajiax.
[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

Xon nyuyel B coOuparole JInH3e.

XoJ Iyder B paCCEeUBAIOIIEH JIMH3E.

[Tomyuenue n300pakeHnii ¢ TOMOIIIBIO JIMH3.

[Tpunuun aeicTBus GoroanmapaTa, MUKPOCKOTA U TEJIECKOIA.
10. Mognens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomyyenue 6eoro cBera Mpu CI0KEHUU CBETA Pa3HBIX 1[BETOB.
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Jlabopamopuvie pabomul u onvimol.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPAKEHHUS CBETOBOTO Jiydya OT yIJia
najeHusl.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B IIIIOCKOM 3€pKaje.

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



4. llonmydeHnue n300pa>keHUM C MOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSHUS M ONTHYECKOW CHIIBI COOMparoei
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETA B CIEKTP.

7. OnbIThl O BOCHPUSATHIO IIBETA MPEAMETOB IMpPHU UX HAONIOJACHHH 4Yepes
[[BETOBBIC (DUIIHTPBHI.

Pa3nen 12. KBanToBbI€e SIBJIEHHS.

Oneitel Pe3epdopna v mianerapHass mojenb atoma. Monens atroma bopa.
HcnyckaHue 1 NorioieHre cBera aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oeta- U ramma-usnydenus. CTpoeHue aTOMHOIO
anpa. Hyknonnas wMogens aromHoro sapa. HMszoronmsl. PaauoaxtuBHBIE
npespaiuenus. [lepuoa noiaypacnaga aTOMHBIX sIIEp.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOTO M MAacCOBOIO YHCEIL.
DHeprusi CBA3M aTOMHBIX sjaep. CBA3bp Macchl U dHEpruu. Peakuuu cUHTE3a U
nenenus siaep. Ucrounuku sneprun ConHIA U 3BE3 .

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX HW3JIIYYEHHM Ha JKUBbIC
OpraHU3MBl.

Jemoncmpayuu.

1. CHeKTpbl U3IYyYEHHUS U TOTJIOMICHUS.

2. CHoekTpsl pa3IMYHbIX T'a30B.

3. CnekTtp BogopoJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrtpanus n3nydeHuss NpUPOJHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3TYUYEHUS.

2. HMccnepoBaHue TpPEKOB: U3MEPEHHE SHEPIMU YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢oTtorpadusim).

3. H3mepenue paanoakTuBHOTO (OHA.

IToBTOPUTEIBHO0-0000 1AM MOAYTb.

[ToBTOpUTENHEHO-0000IIAIOIIUN MOAYIIh MIPEAHA3HAYEH JIsI CUCTEMATU3ALNU
U 0000mIeHHS  TPEIMETHOIO  COAEp)KaHUs W OMbITa  JESATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (GU3HMKH, a TAKXKe JJI MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY 10 (u3uke g 0oO0ydJarommxcs,
BBIOpABIINX ATOT YYEOHBIN MPEMET.

[Ipy “3ydeHUN JAHHOT'O MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OeCcneunBaeTCsl JOCTUXKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass ITPAMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEHOBaHUS



SIBJICHUN TPUPOJBI M TEXHUKH, OBJIAJICHUEC YMEHUSIMH OOBICHATH (HU3UYECKUE
SIBJICHUS, TPUMEHsS TMOJIydEeHHbIE 3HAHMS, pelarh 3aJadyd, B TOM YHCIE
KAUYE€CTBEHHbIE U AKCIIEPUMEHTAJIbHBIC.
[TpuHIMNIUATBHO AESTENBHOCTHBIN XapakTep JAaHHOTO pasjiefia peaau3yeTcs
32 CY€T TOro, 4YTOo OOYy4YaroIIMecs BBIMOJHSAIOT 3aJlaHus, B KOTOPBIX UM
peJIaraeTcs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHWUW pacro3HaBaTh M HAYYHO OOBSICHSTH
bu3nueckue BICHUS B OKPYKaIOIIEeH NMPUPOJie U NOBCEAHEBHOM KU3HU;
UCITI0JIb30BaTh HAYYHBIE METO/Ibl HCCIIEOBAaHUS (PU3HUECKUX SIBICHUH, B TOM
qucIie JUIsl MPOBEPKU FUIIOTE3 U MOJYyUYEeHUS TEOPETUUECKUX BHIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HaMOOJEe BAXKHBIX JTOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEP, TPAKTUIECKOTO UCIIOTB30BAHMS PA3IMYHBIX NICTOYHHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
HHEPTHUHU.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIETI'O OBPA3OBAHU A

N3yyenue (u3MKM HA ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HANpaBIEHO

Ha JOCTHMKEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbprare usyuenus Gu3MKU Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus

y oOyuatomierocs OyayT c(popMUpOBaHBI CIIEAYIONIME JTUYHOCTHBIE PE3yJbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOM
(bu3nyeCcKo HAYKH;

- LIEGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

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

- TOTOBHOCTb K aKTUBHOMY y4YacCTHIO B 00CYKJI€HUHU OOIIECTBEHHO 3HAYHMBbIX U
THYECKHUX MPOOJIEM, CBI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JAOCTHKECHHN
(1)5637197

- OCO3HAaHME BAXXHOCTH MOPAIBHO-ITUYECKUX INPHUHLMIIOB B JESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUSITUE ACTETUYECKUX KAayeCTB (PU3NYECKOM HAyKHU: €€ rapMOHHUYHOIO
[IOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

- OCO3HaHUE IEHHOCTH (U3MUECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
II03HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEHMIIEH COCTABIIAIOLIEH
KYJbTYpBI;

- pa3BUTHE HAy4YHOM JHOOO03HATEIBHOCTH, MHTEpECa K MCCIEN0BATENbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOLMOHAJIBLHOIO
Os1aromoJry4usi:

- OCO3HAaHHE IIEHHOCTH O€30MacHOro o00pa3a JKU3HU B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BaXKHOCTH HpaBWJI O€30IIaCHOrO0 IOBEAEHUS Ha
TpPaHCIIOPTE, Ha JIOPOTax, C AJNEKTPUUECKUM U TEIJIOBBIM OOOPYIOBAHHEM B
JOMAIIHUX YCIIOBUSAX;

- c(OopMUPOBAHHOCTb HaBbIKa pe(dekcuu, NpU3HAHUE CBOErO IpaBa Ha
OLIMOKY M TaKOT'O )K€ IIpaBa y Ipyroro 4ejaoBeKa;

6) TPy10BOIr0 BOCTIMTAHMS:

- AKTMBHOE y4YaCTHE€ B PEIICHUM MPAKTUYECKHX 3a1ady (B paMKax CEMBH,
0o0pa3oBaTeNbHOM  OpraHu3allk, TrOpoJia, Kpas) TEXHOJOTHMYECKONH U



COLIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIIMX B TOM 4HCIe U (U3HUECKHX
3HAHUM;

e - HHTEPEC K MPAKTUYECKOMY U3YUCHHIO MPO(PECCHIA, CBA3AHHBIX C (DU3HUKOIA;

e 7)3K0JI0TrH4€CKOr0 BOCIIUTAHUSA:

e - OpPHMEHTALUs HA NpPUMEHEHUE (PU3NYECKUX 3HAHUW Ui pElIeHUs 3a7ad B
o0JacTh OKpY’Kalolled cpenbl, MJIAHUPOBAHUS TIOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCIEACTBUAN I OKPYKAIOIIEH CPEJIbI;

e - OCO3HaHME TIJI00AJBHOIO XapakTepa HKOJIOTMYECKHX IMpoOJIeM M IMyTed ux

peleHus;

e 8) amanTanum K HM3MEHSIOIUMCH YCJOBHAM COUMAJIbHON W NMPHPOIHOH
cpeabl:

e - TMOTPEOHOCTH BO B3aUMOJACHCTBUU TMPU BBIMOJHEHUU HWCCIEAOBAHUN U
IPOEKTOB (DM3MYECKON HAMpPaBICHHOCTHU, OTKPBITOCTh OMNBITY M 3HAHUSAM
APYTHUX,

e - TIOBBIICHHE YPOBHA CBOEM KOMIIETEHTHOCTH 4YE€pe3 MPAKTUUYECKYIO
NEATENIbHOCTD;

e - OTPEOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4ucie GOPMyINpPOBAThH
UJIEH, IOHSITHSL, TUIIOTE3BI O (PU3HUECKUX OOBEKTAX U SIBICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEN B 00JacTH
buzukwy;

e - TIUIAHUPOBAHHWE CBOETO PA3BUTHS B TNPUOOPETEHUH HOBBIX (PUBNUECKUX
3HaHUM;

e - CTPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCHUCTBUM C YYETOM BIMAHMSA Ha OKPYXAIOIIYIO Cpeny,
BO3MO>KHBIX IJI00ATBHBIX OCTIEACTBHIA.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHss TporpaMMbl MO (U3MKE HA YpPOBHE OCHOBHOTO
ob11ero oopa3zoBaHusi y oOy4aromerocs: 0yayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATbHbIC YICOHBIC JEHCTBUSA,
KOMMYHUKATHUBHBIC  yHUBEpPCAJIbHBIC  Yy4eOHBIC  JCHCTBHUSA,  PETYyJISATUBHBIC
YHHUBEpCaJbHbIC yUeOHbBIC TCHCTBHUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Ba3oBble Jjornyeckue JeiicTBHA:
e BBIABIATh W XapPaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKU OOBEKTOB
(s1BNIEHU);



yCTaHABJIMBATh CYIIECCTBEHHBIN MPU3HAK KJacCU(DUKAIIUNKA, OCHOBAHUS JIJIS
0000111eHUs 1 CpaBHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH Y MMPOTHBOPEYMS B pACCMAaTPUBAEMbIX (haKTax,
JAaHHBIX U HAOJIIOICHUSX, OTHOCAIINXCS K (PU3UUESCKUM SIBICHUSM;
BBISIBJSITH  TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HW3YYCHUU (PU3NIECKUX
SIBJICHUI ¥ TPOIIECCOB, JIETaTh BBIBOJBI C UCIOJIB30BAHUEM JCTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIOUCHHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bU3NYECKUX BEITMYHH;

CaMOCTOSITEJILHO BBIOMpAaTh CHOCOO0 pemieHus y4dyeOHOW ¢u3udYecKon
3amaun (CpaBHEHHWE HECKOJBKHMX BAapHAHTOB PEIICHHUs, BHIOOp HamOomee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIBHO BbIICTICHHBIX KPUTEPHEB).

Ba3oBble uccieaoBaTe/ILCKHeE TeHCTBUA:

UCTIOJIb30BATh BOMPOCHI KaK UCCIIE0BATEIbCKUI HHCTPYMEHT ITO3HAHMS;
IPOBOJUTH IO CAMOCTOSITEILHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
¢uznyecKuil 3KCHEPUMEHT, HEOOJIBIIOE UCCIENOBaHHE (DU3HUUECKOTO
SIBJICHUS;

OLICHWBATh HAa NPUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMaIHIo,
HOJYYEHHYIO B X0JI€ UCCIICIOBAHUS WM YKCIIEPUMEHTA;

CaMOCTOATENBHO (HOpMYIHPOBaTH 00OOIIEHNS U BBIBOBI 110 pe3yIbTaTaM
IPOBEAEHHOTO HAOIIO/ICHUS, OIIBITA, UCCIICJOBAHMS,

IPOTHO3MPOBATh BO3MOXKHOE  JaibHEWIee pa3BUTHE  (PUIUUECKUX
IPOIIECCOB, a TAKXKE BBIABUIaTh MPEATNOJIOKEHHUS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBUAX M KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

MPUMEHSTh PA3IUIHBIC METOJbI, HHCTPYMEHTHI U 3aIIPOCHI TIPHU TIOUCKE U
otbope mHMOPMAIMK WM JAaHHBIX C YYETOM TPEIJIOKEHHON ydeOHOMH
dbuznyeckoit 3a1a4u;

aHAJM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAIIHIO
pPa3TUYHBIX BUJOB M (JOPM MIPEACTABICHUS;

CaMOCTOSITEIbHO ~ BBIOMpATh ONTHUMAIbHYIO (OpMy TpeACTaBICHUS
uHQOpMAIIMU W WUTIOCTPUPOBATH peIIaeMble 3aJadydl  HECIOKHBIMHU
cXeMaMHu, IuarpaMMaMu, HHOHW rpaduKor U UX KOMOMHAIMSAMHU.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:

B X0/€ OOCYXIeHHs y4yeOHOro maTepuania, pe3ylbTaToB JabOpaTOpHBIX
paboT U MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYXKIaeMOW TEMBI U
BBICKa3bIBaTh HJIEW, HAICJICHHBbIC Ha pPEIICHHE 3aJaud U TMOAJIepKaHHe
OJ1arokenaTeaIbHOCTUA OOILECHNUS;

COIOCTABJISATh CBOM CYXIEHHS C CYXKICHUSAMU JAPYTUX YYAaCTHHUKOB
nuarnora, 0OHapyKUBATh Pa3IMuMe M CXOACTBO ITO3UITHI;



BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;
nyOIMYHO TPEACTABIATh PE3yIbTaThl BHIMOIHEHHOTO (PU3NYECKOTO OIBITA
(3KCnIEpUMEHTA, UCCIIEOBAHUS, IPOEKTA);

NOHMMAaTh W MCHOJb30BaTh  IMPEUMYILIECTBA  KOMAaHIHOM U
UHAMBUAYAJIbHON paOOThl MNpU PEIIEHUH KOHKPETHOW (QU3ndYecKon
po6JieMbl;

NPUHUMATh LIEJId COBMECTHOM AESATENbHOCTH, OPraHU30BbIBATh JIEUCTBUS
no €€ JOCTHKEHUIO: paclpefesaiTb poiH, OOCYKIaTh IpPOLECCHl HU
pe3yJIbTaThl COBMECTHON pabOTHI, 0000IIATh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBITOJIHATH CBOIO 4acTb pabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yibTara 1o
CBOEMY HAINPABICHUIO W KOOPAUHUPYS CBOU JEUCTBUA C APYTUMHU
YIEHAMHU KOMaHbL;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJaja B OOLIMI HPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIBHO CPOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHbBIC YHHBepcaJbHbIe y4eOHbIe 1eHCTBUS

Camoopranusanus:

BBISIBIIAITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyaIUsAX, TPEOYIOMNX
JUTsl petieHus: GU3NYECKUX 3HaHUM;

OpPUEHTHUPOBATHCA B  PA3IUYHBIX MOJAXOJAX MPUHITHS  pEUICHUHN
(MHIMBUAYaJIbHOE, MPUHSATHE PEUICHUS B TpYINe, NPUHITHE PEIICHUM
IpYyIIION);

CaMOCTOSITENIbHO COCTaBIISTh AITOPUTM pelIeHUs] (PU3NUECKON 3a1aul WIH
IJlaHa HCCIEOBaHUsl C Y4ETOM HMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTUPOBATH MpejiaraeMble BAPUAHTHI PEIICHUN;
JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTpOJIL, MOIUOHAJIBHBbIN HHTE/JIEKT:

JlaBaTh aJ€KBaTHYIO OLEHKY CUTYalluu U peAJiarath IiaH €€ U3MEHEHUS;
OOBACHATH MPUYMHBI  JTOCTMOKEHHUS  (HEJOCTHXKEHHUS) pe3yJbTaToB
NEesATEIbHOCTH, JaBaTh OIIEHKY MIPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JAESATEILHOCTh (B TOM YHUCIE B XOJ BBIOJIHEHUS
(GU3MYECKOTO HWCCIACAOBAHHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITEILCTB, WM3MEHUBIIUXCS CUTYyallMii, YCTAHOBJIEHHBIX OIIUOOK,
BO3HUKIINX TPYHOCTEM;

OIICHMBATh COOTBETCTBUE PE3YJIbTATa L[EIU U YCIOBUSIM;

CTaBUTH ce0S Ha MECTO JIPYroro 4YeJIOBEeKa B XOJE CIOopa WU JUCKYCCUU
Ha HayYHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYIroro;
IPU3HABaTh CBOE MPaBO Ha OMIMOKY MPU pelIeHUuU (PU3NYECKUX 3a/1a4 WU
B YTBEPKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.



INPEAMETHBIE PE3YJIBTATBI

K xonIy 00yuenus B 7 KJacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMECHHUIA:

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME W  XMUMHYECKUE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJelNb, TUIOTEe3a, €AUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUS BellecTBa (TBEpHOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIKEHUE (PaBHOMEPHOE,
HEpPAaBHOMEPHOE, TMPSAMOJMHEHHOE), TPACKTOPHUsA, PaBHOACHCTBYIOIIAS
cuna, gedopmanus  (ympyras, — IUlacTH4YecKasi)),  HEBECOMOCTb,
COOOIIArOITHECs COCY/IbI;

paznuyath sBiaeHUs (AudQy3us, TEMIOBOE IBIKCHHE YACTHUI] BEIIECTBA,
paBHOMEpPHOE  JBW)KCHHE, HEPAaBHOMEPHOE JABWKEHUE, WHEPIUS,
B3aHMOJEUCTBUE TEJI, PABHOBECUE TBEPHBIX TEN C 3aKPEIUVIEHHOW OCHIO
BpalleHus, IMepenaya JAaBieHUS TBEPABIMU TeEJIaMH, >KUAKOCTSIMH U
razamy, arMocdepHoe JaBjieHWe, IUIaBaHUE Tejl, [MpeBpalleHUs
MEXaHUYECKON SHEPTruM) MO OIMUCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIONIUX TaHHOE (PU3UIECKOE SIBJICHUE;
pacno3HaBaTh MPOSIBJIEHUE U3YYEHHBIX (U3MYECKUX  SBJICHHUHA B
OKpY’>KalollleM MHpEe, B TOM 4Hcle (u3nyeckue SBICHHUS B TPHUPOJE:
IpPUMEPBI JABUKEHHUS C Pa3MYHBIMU CKOPOCTSIMH B >KMBOW U HEXKUBOU
npupoje, JACUCTBUE CHUJIBI TPEHUS B TPUPOJE U TEXHUKE, BIIHSHUE
aTMOC(EPHOTO JTaBJICHUS Ha >KMBOW OpraHW3M, IJIABaHHUE PhIO, phlUuaru B
TeJe 4YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/layy B yueOHYIO,
BBIJICJISATh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3HUUECKUX SBJICHUII;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (M3UYECKHUE SBIICHUS, UCIIONB3YS
bu3ndeckue BETWYUHBI (Macca, O00BEM, IUIOTHOCTH BEIIECTBA, BpPEMs,
yTh, CKOPOCTh, CPEIHSSA CKOPOCTh, CHUJIa YIPYTOCTH, CHJIa TSDKECTH, BEC
Tena, Cuia TpeHus, JaBieHue (TBEPAOro Tena, S>KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAS] CHJIa, MEXaHWYECKass paboTa, MOIIHOCTh, MJIEYO CHIIBI,
MOMEHT CWJIbl, KOXD(DHUIMEHT TMOJE3HOTO JEHUCTBUS MEXaHHU3MOB,
KMHETHYECKass W TOTCHIMAIbHAS SHEPTUs), MPU OMHCAHUHM MPABUILHO
TPaKTOBaTh  (U3MYECKUH  CMBIC  HCIOJB3YEeMBIX  BEJIMYMH, HX
0003HaYeHUS U EIUHUIIBI (U3NYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBS3BIBAIOIIME JTAHHYIO (PU3MYECKYIO BETUYUHY C APYTMMH BEJIMYMHAMU,
CTPOUTH TPaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYUH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCIIOJIB3Ys TIpaBUJia CJIOKEHMS CUJI (BAOJb OJHOU MpsiMOit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUIO paBHOBecHs pbluara (0yi0ka),



«30JI0TOE€ TPaBUJIO» MEXAHHMKH, 3aKOH COXPAHEHUS MEXaHHYECKOU
HEPruH, NpPU O3TOM [aBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3MUECKUE SIBIEHMS, IPOLIECCH U CBOWCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPHEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITh NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHUE u3 1-2
JIOTHYECKHX IIaroB ¢ OMOpOM Ha 1-2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WA 3aKOHOMEPHOCTH;

pemiath pacy€THble 3amadyd B 1-2 JEHCTBHs, MCHOJB3Yys 3aKOHBl H
(opMyibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIU3a
YCIIOBUS 33/1a4d 3aIIUCBHIBATh KPATKOE yCIOBHUE, MOJACTABIATh (PU3NUECKHE
BEJIMYMHBI B (OPMYJBI U MPOBOAMTH PAcCUEThl, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PEIICHUs 3a/1ay, OLEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOU (PU3UUECKON BETUYNHBI;

pacno3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXHO pEUIUTh NpPU MOMOLIU
(bu3nYECKUX METOAOB, B OMUCAHUH MCCIIEIOBAaHUS BBIICISATH IPOBEPSIEMOE
NpEeANnojoKeHue  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
IOJIyYEHHBIM pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITA, J€1aTh
BBIBOJIBI 110 €T0 PE3YyJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKHX SBICHUNA WU
buznyeckux CBOICTB TeN: dbopMynupoBaTh IIPOBEPSIEMbIE
IPEIO0JIOKEHUS, COOMPaTh YCTAHOBKY U3 MIPEAJIOKEHHOI0 000pYy10BaHMs,
3aMKChIBATh X0/ ONbITA U POPMYIUPOBATH BBIBOJBL;

BBIIIOJIHATh MPsAMBIE H3MEPEHMS PACCTOSHHS, BPEMEHM, MacChl Tela,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAaHUEM aHAJIOTOBBIX U
mupOBBIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUS MPUOOPOB C Yy4ETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYMHBI OT
IpPYrol C HCIOJb30BAHHEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBWXKYLIEroCs Tela OT BPEMEHW JIBHJKCHHS Tela, CHJIbI
TPEHUsI CKOJIBLKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CUJIBI TPEHUS OT ILIOIIAAN COPUKOCHOBEHUS TEN, CUIIBI
YIOPYTrOCTH OT YAJMHEHUS NPYKHUHBI, BHITAIKMBAIOIIEH CHIIBI OT 00BbEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCHMOCTH
OT TUIOTHOCTHU TeJla, OT IIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUM
IJIaBaHus TeJ, YCIOBUW paBHOBECHs pblyara v OJIOKOB), y4acTBOBATH B
IUIAaHUPOBAHUM  YYEOHOrO UCCJENOBaHMs, CcOOUpaTh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeAys NPENJIOKEHHOMY IUIaHy, (DPUKCHpOBaTh
pe3yabTaThl TMOTYYEHHOM 3aBUCUMOCTH (DU3MUECKUX BEJIMYHMH B BUJC



NPEIIOKEHHBIX TaOMUI] U TpadHKOB, JA€NaTh BBIBOJABI MO pe3yibTaTaM
UCCIIEIOBAHMUS,;

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPIOTO Tena, CUja TPEHHUS CKOJIBXKCHUS,
JaBJICHHE  BO3/AyXa, BBITAJIKUBAIONIAs  CHJIA, JICHCTBYyIOIIAas  Ha
HOrpyXEHHOE B KHUAKOCTh TENO, KO3(PPUIMEHT MOJe3HOro AeHCTBUA
OPOCTBIX MEXaHU3MOB), CIEeAys NPEIIOKEHHOW HWHCTPYKLUUU: TMpH
BBITIOJTHEHUH HW3MEPEHUI CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAaHOBKY W
BBIYUCIISATH 3HAUCHNE NICKOMOW BEJIMUMHBI,

coOIOAaTh MpaBuila TEXHUKN O€30MaCHOCTH TpU paboTe ¢ J1abopaTOPHBIM
obopynoBaHuEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, IMHAMOMETp, COOOIIAIHUecs COCyabl, Oapomerp,
phIYar, MOIBWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTH;
XapaKTepu30BaTh MPUHIUIBI JCUCTBUA U3YYEHHBIX NpUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMNHCAHUA (B TOM YHUCIE:
NOJUINITHUKY, YCTPOMCTBO BOJOINPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEP, IOPIITHEBOW HACOC, apEOMETP ), UCTIOIB3YsI 3HAHUS
0 CBOMCTBax (U3NYECKUX SIBJICHUN W HEOOXOTUMBbIC (PH3UUIECCKHE 3aKOHBI
U 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MpUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHWW B IOBCEIHEBHOM
JKU3HU Il oOecreueHrsi 6€30IacHOCTU MpU oOpalieHuy ¢ npudopaMu U
TEXHHUYECKUMHU yCTPOMCTBAMH, COXPAHECHHS 3I0POBbS U COOIIOICHUSI
HOPM KOJIOTUYECKOTO TOBEJICHHS B OKPY’KaIOIIEH CPe/IE;

OCYHIECTBIISAITh OTOOp HMCTOYHMKOB wuH(opmanmu B HHTepHere B
COOTBETCTBUH C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIITIXCS
3HAHUA W TyTéM CpPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJICIATH
uHpOpMaIMIO, KOTOpas SBISIETCS MNPOTHUBOPEUYUBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISIPHYIO
auTepatypy  (QHU3MYECKOro - CcoAepaHWs, CIPaBOYHBIE MaTEepHAIIbI,
pecypcel cetu MHTEepHET, BiageTh NpuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/aBaTh COOCTBEHHBIE KpAaTKHE MUCHMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpMANUU (PU3UIECKOTO COACPKAHUS, B TOM
qrciie MyOMUYHO JeNaTh KpaTKHe COOOIIECHUS O pe3ysbTaTax IMPOCKTOB
WM Y4eOHBIX WCCIEAOBaHWN, TpPH O3TOM TPaMOTHO HCIIOJIB30BaTh



U3YYCHHBI TOHATHMHBIA ammapar Kypca (U3MKH, COMPOBOXKAATH
BBICTYIUUICHUE ITPE3EHTALIUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAHHUI paclpeneniTh
00s13aHHOCTH B TpPYIIE B COOTBETCTBUU C IOCTaBICHHBIMHU 3a/jayami,
CICIWTHh 3a BBINOJIHCHUEM IIJIaHA JCHCTBUM, aJE€KBaTHO OLICHUBATh
COOCTBEHHBIM  BKJaJA B  JEATENBHOCTh  TPYNINbl,  BBICTPAaUBAThH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOIIUXCSl YMEHHUIN:

UCII0JIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB M MOJICKYJI, arPeTaTHbIE COCTOSHUS BEIIECTBA, KPUCTAITUTMICCKUE U
amop(HBIC TeENa, HACHIIIEHHBIM W HEHACHIIEHHBIM mMap, BIAXHOCTH
BO3/lyXa, TEeMIIeparypa, BHYTPEHHSISI SHEPIUsi, TEIUIOBOM JIBUTaTelb,
AIIEMEHTAPHBIN AJIEKTPUUECKHUU 3apsijl, FIEKTPUUECKOE IO0Je, MPOBOJIHUKI
U IUDJICKTPUKH, IIOCTOSTHHBIN 3JIEKTPUUIECKUN TOK, MATHUTHOE TI0JIC;
pasznuyaTh SBJICHHS (TEIUIOBOE pACIIMpPEHUE W CHKATHeE, TEeIulonepesaaya,
TEIJIOBOE PaBHOBECHE, CMAaYMBAHUE, KANWJUISPHBIE SIBJICHUS, HCTIAPCHUE,
KOHJIEHCAIUsl, IUIABJIEHUWEe, KpHUCTaJUIM3auus (OTBEpJEBaHUE), KHUIICHUE,
Terionepeaaya (TEeTIONpPOBOHOCT, KOHBEKIHS, U3ITy4YEHHUE),
ANIEKTPU3AIUS TEJ, B3aMMOJICHCTBUE 3apSA0B, NEHCTBUS AIEKTPUUIECCKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JECHUCTBUE
MarHUTHOTO TOJSl HA IPOBOJIHUK C TOKOM, AJIEKTPOMArHUTHAS MHAYKIIHS)
[0 ONHCAHUI0 HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

pacmo3HaBaTh MPOSBJICHHE W3YYEHHBIX (U3MUECKUX SBICHUNA B
OKpY)KaloIeM MHpEe, B TOM 4YHCIe (u3ndeckue SBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KamWUIIpHBIE SIBIEHUS B MPHUPOJE,
KpUCTaUIbl B TMpupojae, usinydeHue CoaHIa, 3amMep3aHue BOJIOEMOB,
Mopckue 0pu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
SBJICHUSI B aTMocdepe, JIEKTPUUECTBO JKMBBIX OPTraHW3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid TOJIFOCOB, POJIb MAaTHUTHOTO TOJIS JUIsl JKU3HU Ha
3emuiie, MOJSIPHOE CUSIHUE, MPU 3TOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (U3UUYECKHUX
SIBIICHUH;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (DM3UYECKHUE SBIICHUS, UCIIOIB3YS
bu3nyeckue BeTUUYUHBI (TeMIlepaTypa, BHYTPEHHSI SHEPTUs, KOJIUYECTBO
TEIJIOThI, yJieJbHAs TEIJIOEMKOCTh BEIECTBA, YyJAENbHAs TeruioTa
IUIaBJICHUS, YJeNbHAsg TeIioTa NapooOpa3oBaHUs, ylelbHas TEIioTa
CropaHus TOIUIMBA, KOI(PQPHUIIMEHT TOJNIE3HOTO JIEUCTBUS TEIJIOBOM



MAIlIMHBI, OTHOCHUTEIBHAS BIIAXKHOCTH BO3JAYyXa, JJICKTPUUECKHMN 3apsl,
CWJIa TOKA, JJIEKTPUYECKOE HAMNPSIKECHHE, CONPOTUBICHUE NPOBOJHHUKA,
yIeIbHOE  COMpPOTHBICHHWE  BellecTBa, paboTa W MOIIHOCTh
ANIEKTPUYECKOTO  TOKAa), MpPH  ONHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3MYEeCKUl CMBICH MCIHOJIb3YeMbIX BEJIWYUH, 0003HAUEHHUS U EIUHUIIBI
bU3NYEeCKUX BEJIMYMH, HAXOAWTHh (OPMYJBI, CBS3BIBAIONINE JTAHHYIO
GU3NYECKYI0 BEJIMYMHY C JAPYTHMH BEIWYWHAMHU, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN PU3NYECKUX BEITUYMH;

XapaKTepu30BaTh CBOWCTBA T, (U3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KMHETUUYECKONM TEOpUHU
CTPOCHUSI BEIIECTBA, MPUHIIMI CYNEPHO3UIIMHU TOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsjia, 3akoH OMa i1 yJacTKa LU, 3aKOH
Jxoymsa—JleHnia, 3aKOH COXpAaHEHHWs OSHEPrud, IIpA ITOM J1aBaTh
CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA M 3alHChIBaTh €r0 MaTEMaTUYECKOE
BBIPAKECHUE;

OOBACHITh (M3UYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHUCIE W B
KOHTEKCTE CHUTyallMid MPaKTUKOOPUEHTUPOBAHHOTO XapaKTEpa: BBISBISITH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JOTHYECKUX
miaroB ¢ omnopoi Ha 1-2 u3y4YEHHBIX CBOWCTBA (DU3UYECKUX SIBJICHUMH,
bU3NYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiaTth pacu€THble 3a7ayd B 2—3 JEHCTBUS, HCMOJB3Yysl 3aKOHBI U
bopMyIbl, CBs3bIBAIONIME (PU3NYECKHE BEIUYMHBI: HAa OCHOBE aHalM3a
YCJIOBHUSL 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX I pelleHHs] 3aJadyd, BBIOUpATh 3aKOHBI U (OPMYIIbI,
HEOOXoauMBbIe JUIsi €€ pelieHUs, NPOBOJAUTh PACUETHl M CPAaBHUBATH
MOJIYYeHHOE 3HaUCHHE (PU3NYECKON BETUYHHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(buU3MYEeCKUX METOJ0B, HCIOJb3ysl OMUCAHUE HCCIEIOBAHUSA, BBIACIATDH
MPOBEPSIEMOE  MPEANOJIOKEHUE, OLECHUBATh MPABUIBHOCTh IOPSJIKA
IIPOBEICHUS UCCIICIOBAHMSA, JIEJIATh BHIBOJIBI,

MPOBOJUTH OMBITHI MO HAOMIONCHHWIO (U3WYECKUX SBJICHUA WU
bu3nYecKuX CBOMCTB Tel (KanWUIIPHBIC SIBICHUS, 3aBUCUMOCTb J1aBJICHHUS
BO3/lyXa OT ero o0bEMa, TeMIEpaTypbl, CKOPOCTU IPOIlecca OCThIBAHUS U
HarpeBaHusi MPU M3IYYCHHH OT I1IBETa H3IyYaromie (MOTIonaroiei)
ITIOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOABI OT TEMIIEPATYPbI KUJIKOCTU U
IJIOIAAA €€ TMOBEPXHOCTH, DJJEKTpHU3alWs TEI W B3aWUMOJCHCTBUE
AIEKTPUYECKUX 3apsjioB, B3aUMOJICCTBUE IIOCTOSHHBIX MArHUTOB,
BU3yaJIM3allisl MArHUTHBIX IIOJIEM ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHUTHOI'O TOJISI HAa MPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOICTBa D3JEKTPOJBUTATEN MOCTOSHHOTO TOKa): (POpMYyIUpOBATH
poBepsieMble MPEANOI0KEHHS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHus, ONKUCHIBAThH XO/1 OTBITA U (POPMYITHUPOBATH BHIBOJIBL;
BBITIOJHATh  NOPSIMbIE  WM3MEPEHUSA  TEMIIEPATypbl,  OTHOCUTEIBbHOU
BJI&KHOCTH BO3JyXa, CHJIbI TOKA, HAINpPSHKEHHS C UCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKHX BEIMYMH, CPABHUBATH
PE3YNBTAaThl UBMEPEHUM C YIETOM 33JJaHHOM aOCOTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKOW BEJIMYUHBI OT
JIpPYro C  UCIHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUU  (3aBUCUMOCTh
CONIPOTHUBJIEHUS TPOBOJHHUKA OT €ro JJIMHBI, IUIOWIAJA TOMNEPEYHOrO
CEYEHUs U YACIbHOTO COIPOTUBIICHMS BEIECTBA MPOBOIHUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HANPSKEHUS Ha IPOBOJHUKE,
UCCIICOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COEAUHEHUN
IPOBOJHUKOB): IJIAHUPOBATh MCCIIEJOBAaHUE, COOUpaTh YCTAHOBKY U
BBIMIOJIHATh WM3MEPEHUs, Cilenysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynapTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadHKOB,
JIeJaTh BBIBOJIBI IO PE3YyJIbTaTaM UCCIEAO0BAHMUS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHUs] (PU3NYECKHX BENWYUH (yAeibHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE MPOBOJAHMKA, padoTa U
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAaHUPOBaTh W3MEPEHHs, COOMpPAThH
DKCIEPUMEHTAIIBHYIO YCTAHOBKY, CIEAys NPEMIOKEHHOM MHCTPYKLHH, U
BBIYUCIISITh 3HAYEHUE BEJINYNHBIL;

co0Jr0/1aTh NMpaBuUiia TEXHUKHU 0€30MaCHOCTH MPpHU padboTe ¢ 1ab0opaTOPHBIM
000py/I0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JCUCTBUA U3YYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX OnucaHusd (B TOM YHUCIE:
CHUCTEMa OTOIUICHHS JJOMOB, THTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIBTMETP, CUETUHMK DJIEKTPUYECKOW IHEPTUM, 3JIEKTPOOCBETUTEIIbHbBIC
npuOOpkl, HarpeBaTeIbHBIE AIEKTPONPUOOPHI (IPUMEPHI), IIECKTPUUECKUE
IPENOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIOJIB3YSl 3HAHMUS O CBOWCTBax (PM3MUECKUX SIBICHUN U HEOOXOIUMBIE
bu3nUecKkue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M HW3MEPUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTU4YHBbIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, INCUXPOMETP, TMI'POMETP, ABUIATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX
LENEN C MOCIEA0BATEIbHBIM U MAPAJUIEIbHBIM COEUHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUECKUX LIeTIeH;



NPUBOAWTH  TpUMEPHl  (HAXOAWTh HWHPOPMAIMIO O  MpPUMEpax)
NPaKTUYECKOTO WCIOIb30BaHUS (U3NYECKHX 3HAHUA B ITOBCEIHEBHOM
XKU3HU U1 obecrieueHus: 0€30MacHOCTH MPHU OOpaIllEeHUH C Mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHECHHS 3IO0POBbS U COOIIOICHUS
HOPM DKOJIOTUYECKOTO TMOBEJICHHS B OKPYIKAIOIIEH Cpe/Ie;

OCYIIECTBIIATh TOUCK HWHPOpManuu (U3NYECKOTO COJCpPKAHUSA B
HHTepHeTe, Ha OCHOBE WMEIONIMXCS 3HAaHUH W MyTEM CpaBHEHUS
JIOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIICIATH  WMH(GOpMAIMIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON MIIM MOXKET OBITh HEIOCTOBEPHOIA;
UCIIOJIb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
auTeparypy  (pU3MUYECKOro - COAEpIKaHUs, CIPAaBOYHBIE MaTEpUAIbI,
pecypchl cetn VIHTEpHET, BIaAeTh MpuéMaMi KOHCIEKTUPOBAHHS TEKCTa,
npeoOpazoBaHus HHGOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
co3maBaTh COOCTBEHHBIE NMHCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHMUS,
0000mmasi wHOpMAIMI0O U3 HECKOJbKUX WMCTOYHUKOB (HHU3HUYECKOTO
CONCpXaHHUA, B TOM YHCIE MyOIMYHO TIPEACTABISATh PE3YJIbTAThI
IPOCKTHON HIIM WCCIIEAOBATEIBCKON NESATEILHOCTH, TIPU 3TOM T'PAMOTHO
WCIIOJB30BaTh M3YYCHHBIM IMOHATHHHBIN ammapar Kypca (U3HKH,
COTIPOBOXKIATH BBICTYIIJICHHUE MPE3CHTAIINCH;

IpY BBHIMOJIHEHUH YYEOHBIX MPOEKTOB W UCCIEHAOBAHHMNA (HU3HUYECKHIX
IPOIIECCOB paclpeneisiTb OOS3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33J]Ja4aMHM, CJICIUTh 32 BBIMOJTHCHUEM IUTaHA JCHCTBUMA U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JeSITEIIbHOCTH TPYIIIIBI, BRICTPaNBaTh KOMMYHHKATHBHOE B3aUMO/ICHCTBHE,
IPOSIBJISISI TOTOBHOCTH pa3pemarb KOHPIUKTHI.

K xonIy 0OyueHus B 9 kjacce mpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUH:

UCIIOJB30BaTh IOHATHS: CHCTEMa OTcuéra, MaTepualbHas TOUKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHHUS, Aedopmarius
(ympyrasi, NjacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, LHEHTP TSKECTH, aOCOJIIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPAOIO TEJIa, PABHOBECUE, MEXAHUYECKUE KOJICOAHUS U
BOJIHBI, 3BYK, HMH(pa3ByK M yJIbTPa3ByK, 3JIEKTPOMArHUTHbIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTD,
CHEKTPbl UCITyCKAHUS U TOTJIONIEHUs, ajb(a, OeTa- U raMMa-u3IydeHHUs,
U30TOIIBI, SIICPHAS DHEPTETHKA;

pasnuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MHPSMOJIMHEWHOE [BHKEHUE, CBOOOJHOE
NaJiIEHUE TeJ, PABHOMEPHOE JIBHXKEHHE M0 OKPY>KHOCTH, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE ABM)XCHHE, KOJeOaTeIbHOE NBIKEHUE (3aTyXaloulue u
BBIHY/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBHKCHHE, OTPAKECHHE
3ByKa, NPSIMOJIMHEMHOE paclIpOCTPAHEHUE, OTPAKEHHE U IMPEIOMIICHUE
CBETa, MI0JIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JIOKEHHE OEI0ro CBETa B
CHEKTP U CJOXKEHHE CHEKTPaJIbHbIX IIBETOB, JUCIEPCHUS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHs]) 0 OMMCAHUIO UX XapaKTEPHBIX CBOKWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaThb IPOSIBICHUE HW3YYEHHBIX (PU3MYECKUX SIBICHUNH B
OKpy)XarolieM Mupe (B TOM 4ucie (U3UYECKUE SIBICHUS B IPUPOLE:
IPUIUBBI U OTIUBBI, BUKEHUE Tu1aHeT COJTHEUHOI CUCTEMBI, PEAKTUBHOE
JIBUKCHHE JKUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHHUE, CEUCMUYECKUE BOJHBIL, I[yHaMH, 3XO0, IBETa TeJ,
ONTUYECKUE SBJICHUS B IMPUPOAE, OMOJOTMYECKOE IEHCTBHE BHUIUMOTIO,
yIbTPapUOIECTOBOTO M PEHTITCHOBCKOTO M3JIY4YEHHH, €CTeCTBEHHBIH
pasvoaKkTUBHBIN (POH, KOCMHYECKHE Jy4YHd, PaJHOaKTHUBHOE H3Iy4YCHHE
OPUPOJHBIX MMHEPAJIOB, JCHCTBUE pPAJMOAKTUBHBIX H3IIyYeHUH Ha
OpraHu3M 4YeJIOBEKa), MPU STOM IEPEBOJUTH MPAKTHUYECKYIO 3a7ady B
y4eOHYI0, BBIACNSTh CYUIECTBEHHbIE CBOMCTBa (IPHU3HAKH) (PU3NYECKUX
SIBJICHU;

OTMKCHIBATh U3yUYEHHBIE CBOMCTBA TNl U (U3UUYECKUE SBJICHHS, UCIIONIb3YS
(¢u3znueckue BENWYMHBI (CpEeOHSsI M MIHOBEHHas CKOPOCTb Tena IpHU
HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, MEpEeMElIeHUe, IMyThb, YIJIOBas
CKOpOCTb, CHJIa TPEHHMs, CUja YIPYrOCTH, CUJIA TSXKECTH, YCKOPEHHE
CBOOOAHOTO TMaJeHHUs, BEC TeJa, HUMIYJIbC Tejla, HMITYJIbC CHIIbI,
MeXaHu4yeckas paboTa M MOIIHOCTb, NOTEHUHUATbHAs SHEPrus Teja,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTUs CHKATON
NPYXUHBI, KHUHETUYECKash SHEPrus, IMOJHAS MEXaHWYecKas JHeprus,
NEPUOJ U YacTOTa KojeOaHuM, IMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKAa3aTelb MPEJIOMIICHUS CpPEAbl), IPU OMUCAHUU
IPAaBWJIBHO TPAaKTOBAaTh (PU3MUECKUN CMBICT HCIOJIb3YEMBIX BEJIUYUH,
0003HaueHUA W €AUHMIBI (PU3MUYECKUX BEJIMYUH, HAXOAUTH (DOPMYIIBI,
CBS3BIBAIOLIME JIAHHYIO (PU3MYECKYIO BETUYUHY C APYTMMH BEJIMYMHAMM,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIb3YSl 3aKOH COXPAaHEHUs DHEPIMM, 3aKOH BCEMHUPHOIO TATOTEHUS,
OPUHLMI CYNEPHO3ULUN CWJI, NPUHLUUI OTHOCUTENbHOCTH [anmumies,
3aKkoHbl HbBIOTOHA, 3aKOH COXpaHEHWs] UMIIYJbCa, 3aKOHbI OTPAXEHUS U
IPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOIO U MacCOBOTO YHCEI



OpU SAEPHBIX PEaKIUsAX, MPU I3TOM JaBaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MaTEMAaTHYECKOE BBIPAKECHHUE;

OOBACHATH (PU3MYECKUE MPOLECChl W CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYaIlMil MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTUYECKUX
IIaroB C OMOpod Ha 2-3 U3YyYEHHBIX CBOWCTBA (DU3MUECKUX SIBICHUM,
bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THple 3adaud (omupammuecs Ha cuctemy u3z 2-3
yYpaBHEHHUI ), HUCTIONB3Ys 3aKOHBI U ()OPMYJIIbI, CBSI3bIBAIOIINE (PH3UIECKHE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJadd 3alUChIBaTh KPAaTKOE
YCIIOBHUE, BBISBISATh HEIOCTAIOIINE WM M30BITOYHBIE JTaHHBIC, BHIOUPAThH
3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE JIJISl PEUICHHUs], TPOBOAUTH PACUEThI U
OLICHWBAaTh PEAIUCTUYHOCTh TOJYYEHHOTO 3HAYCHHUS (PUINICCKOU
BEJIMYMHBI,

pacrmo3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXKHO PELIUTh MpPU MOMOIUIH
($u3NYECKUX METO/MOB, HCIOJb3Yysl OMUCAHHE HCCIEeIOBAaHUS, BBIIACIATDH
IpOBEPSIEMOE TPEINOJOKEHNE, OICHUBATh MPABWIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIICJOBaHUS, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHUH 1 OTBITOB,;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
¢usznyecKkux CBOWCTB Tea (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXPAaHEHUs DSHEPTUH, 3aBUCUMOCTb MEpHoAa KoJeOaHWW MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT
aAMIUTATYIBI MAJIBIX KOJICOaHHM, MPSMOIMHEHHOE paclIpOCTPAHCHHE CBETA,
pa3ioxeHue Oelloro CBeTa B CIIEKTP, U3YYEHHE CBOMCTB M300pa’KEHUS B
IJIOCKOM 3€pKajie U CBOWCTB HM300paXeHUs TpeaMeTra B coOuparomei
JauH3e, HAOMIOJeHNE CIUIOMIHBIX W JIMHEHYAThIX CIEKTPOB M3IYUYCHUS):
CaMOCTOSITEJIbHO  coOMpaTh yCTAaHOBKY U3 HW30BITOYHOTO Habopa
o0Opy/sOBaHUs, OINUCHIBATH XOJ  ONBITa M  €ro  pe3yibTaThl,
bopMyIHpPOBaTh BHIBOIBI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, omnpeaensis
CpelHee 3Ha4YeHHE W3MEpsieMOM BeTUYHMHBI ((POKYCHOE pPacCTOSIHHE
cobuparoield JIMH3bI), OOOCHOBBIBATH BBIOOp crmoco0a U3MEpEeHUs
(M3MepUTENHHOTO MPUOOpPa);

IPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTh MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBIDKEHUW 0€3 Ha4yalbHON CKOPOCTH, TEpUojaa
KOJIe0aHUN MaTeMaTH4YeCKOr0 MasTHUKA OT JIJIMHBI HUTH, 3aBUCHMOCTH
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpejoMJIeHHs OT yria



najieHusi): IUIAHUPOBAaTh HCCJIEOBAaHUE, CAMOCTOSTENHO COOMpATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ynbTaThl MOJYYEHHOM 3aBHCHUMOCTH
bu3MYeCKuX BETWYMH B BUJEC TaOMWIl U TpaduKOB, NEJaTh BBIBOIBI IO
pe3yabTaTaM HCCIeI0BaHUS;

IPOBOJIUTH KOCBEHHbIE M3MEpEeHHs] (U3NYECKUX BENIWYMH (CpeaHsas
CKOpPOCTh M YCKOpEHHE Tejla MpH pPaBHOYCKOPEHHOM JIBHXKEHUH,
YCKOpEHHE CBOOOIHOrO MaJieHus, KECTKOCTh MPYKUHBI, KOIPPUIUECHT
TPEHUSl CKOJBXEHHUS, MEXaHW4yeckas paboTa M MOIIHOCTh, 4YacTOTa H
nepuoJl KojeOaHW MaTeMaTH4ecKOro U IPYXHHHOTO MAasTHUKOB,
OnTHYECKass cujia coOuparomer JMH3bI, PaguoOaKTUBHBIA  (POH):
IUTAHUPOBAaTh M3MEPEHHUs, COOMpaTh SKCHEPHUMEHTAIbHYIO YCTaHOBKY U
BBITMIOJIHATh U3MEPEHUS, CIEAys MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEIMYMHBI U AaHATTU3UPOBATH MOYYCHHBIE PE3YIIbTAThI C yUETOM
3aJIaHHOW MOTPEITHOCTH U3MEPEHUN;

coOroAaTh npaBuia TEXHUKUA 0€30MacHOCTH IpH padboTe ¢ 1abopaTOPHBIM
obopynoBaHuEM;

pa3nuyuaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (QPU3NYECKUX MOJIEIeH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPJOE TEJIO, TOYEUHBIH HCTOUYHUK
CBETa, JIyd, TOHKas JIMH3a, IUIaHETapHas MoOJedb aToMa, HYKJIOHHAs
MOJIeJIb ATOMHOTO S/Ipa;

XapaKTepu30BaTh MPUHIUIBI JACWCTBUA U3YYEHHBIX NpUOOPOB W
TEXHUYECKUX YCTPOHCTB C ONOpOM Ha WX OMUCaHud (B TOM YHUCIE:
CHHMJIOMETpP, NATYUKU TIOJIOKEHUS, PACCTOSHUS W YCKOPEHMsS, pakeTa,
9XOJIOT, OYKH, TIEpUCKOI, (QOToanmnapar, ONTUYECKHE CBETOBOJIBI,
CHEKTPOCKOI, JO3UMETp, Kamepa Bumbcona), ucnosb3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SABJICHUM U  HeoOXxonumble (U3HUECKHE
3aKOHOMEPHOCTH;

UCITOJIb30BAaTh CXEMBl U CXEMaTHUYHbIE PUCYHKHU M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJIOTMUECKHUX IPOIECCOB
OpU pPELICHUH Y4eOHO-MPAKTUYECKUX 3a/1ad, ONTHUYECKHE CXEMBbl IS
MOCTPOCHUS N300paKEHHH B IMJIOCKOM 3€pKajie U cOOUparouiei TuH3e;
OPUBOAUTH  MpHUMEpHl  (HAXOAUTh  HWHPOpPMAIMIO O  MpUMepax)
NPaKTUYECKOTO HCMOJIb30BaHUS (U3NYECKHX 3HAHUM B IOBCEIHEBHOM
XKU3HU U1 oOecrieueHus: 6€30MacHOCTH MPU OOpaIlEeHUH C MpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS U COOJIOACHUS
HOPM 5KOJIOTHYECKOT0 TIOBEJICHUS B OKPY>KalolIel cpene;

OCYIIECTBJIATh TOUCK HHpoOpManuu (U3NYECKOTO COJCpKaHUSA B
HuTtepHere, caMOCTOATENHHO (GOPMYIIHPYsI MOMCKOBBIHM 3arpoc, HaXOIUTh



IYTH ONpEJIeNICHUS JOCTOBEPHOCTH TOTYYCHHOW MHPOpPMAIH HA OCHOBE
UMEIOIINXCS 3HAHUH U JOTOJTHUTEIHHBIX UCTOYHUKOB;

WCTIOJIB30BaTh MPH BHITIOJHEHUN YUEOHBIX 3aJIaHUH HAYYHO-TIOMYJISIPHYIO
auTeparypy  (pU3MUecKoro - coaepiKaHus, CIPaBOYHbIE MaTepUabl,
pecypcebl cetu MHTEpHET, BiafeTh MpuéMaMu KOHCIEKTUPOBAHMS TEKCTa,
npeobpazoBaHusi HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIC M YCTHBIE COOOIICHUS Ha OCHOBE
UHPOpPMALIUM U3 HECKOJBKUX HMCTOUYHUKOB (U3NUYECKOTO COJCpKAHMUS,
NyOJIMYHO MPEACTABIATH PE3YIbTaThl IPOEKTHOM MIIM MCCIIEI0BATEIbCKOM
NESITeTbHOCTH, HpPU ATOM TIPAMOTHO  HCIIOJIb30BaTh  M3YUEHHBIH
NOHSATUMHBIN ammapar u3y4aemoro pasjena (U3HKH U COIMpPOBOXKAATH
BBICTYIUICHHE TMPE3CHTAlMe C Y4E€TOM OCOOCHHOCTEH ayJUTOPHU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosanuecTBo 4acon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Koutpoabubie | IlpakTuueckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsI
pecypchbl
Pa3nes 1. ®u3nka u eé posib B NO3HAHUHN OKPY/KAIOIIEro MUpa
bubmunoreka LIOK
1.1 ) - 2
M3HKa - Hayka o fipupoae https://m.edsoo.ru/7f416194
but6mmoreka [IOK
1.2 dusnvecKue Be 2 1
FISHHACCIHE BETMHAIHEL https:/m.edsoo.ru/7f416194
bubmunoreka LIOK
1. E i 2 1
3 CTGCTBGHHOHaquBIH METO/d ITO3HAHUS https://m.edsoo.ru/7f4l6194
Hroro no pazueny 6
Pasznea 2. [lepBoHayaibHbIe CBEJeHUNA 0 CTPOEHUHU BelleCTBA
bubmunoreka LIOK
2.1 CtpoeHue BelecTBa 1
TPOCHHE BEliects https:/m.eds00.ru/7f416194
29 JIBH>KEHME U B3aMMOJICCTBUE YaCTHI] ) 1 bu6nuoreka [IOK
' BEILIECTBA https://m.edsoo.ru/7f416194
bubmunoreka LIOK
2. A 2
3 TPETATHHIE COCTOTHI Bemectna https:/m.edsoo.ru/7416194
Uroro no pazgeny 5
Paznen 3. /IBu:xeHHe U B3auUMo/ielicTBUE TeJl
Bbubmunoreka LIOK
3.1 M 3
CXAMMHCCIOT ABIDICHHC https:/m.eds00.ru/7f416194
3.2 Huepnus, macca, IIIOTHOCTh 4 1 bubmunoreka LIOK




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

but6mmoreka [IOK

33 Crura. Bugst i 14 2 https:/m.edsoo.ru/7416194
Hroro no pasgeny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenaya naBieHus: TBEpIbIMU 3 bubnuoteka [JOK
' TEJIaMH, )KUIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmunoreka LIOK
4.2
Hlapitetine KIAKOCTH > https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.3 A 6
TMOChEpHOE AABICHHC https:/m.edsoo.ru/7416194
44 JlericTBUE KUJKOCTH U T'a3a HA MOTPYKEHHOE 7 3 bu6nuoreka [IOK
' B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Pa3nen 5. PaGoTa 1 MOIIHOCTB. JHEpPrus
bu6mmoreka [IOK
1 P 1
> a60Ta M MOIIHOCTS 3 https:/m.edsoo.ru/7f416194
but6mmoreka [IOK
32 Hpocteie MeXaHH3MEI > ! https:/m.edsoo.ru/7416194
bubmunoreka LIOK
. M 4 1
>3 CXARHICCKad SHEprid https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12




8 KUIACC

KosanuecTBo 4acon DJIeKTPOHHbIE
HanmeHnoBaHMe pa3iesioB U TeM undposbie
Ne n/m P Konrpoabnbie  IIpakTuueckue (mupp )
NPOrpamMmsbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcebl
Pa3gen 1. TensioBble iBJIEHUS
N but6mmoreka [IOK
1.1 CrtpoeHue u CBOICTBa BeLIECTBA 7 hitps://m.cdsoo.ru/7f418 1 ce
Bbubmunoreka LIOK
12 Tenuiosbie mpoueccy! 21 ! > https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 28
Paszgea 2. JiiekTpuyeckre ¥ MAarHMTHbIE SIBJICHUS
)1 DJIEKTpUYECKUE 3apsiibl. 3apsKEHHbIC Tela 7 1 bu6nuoreka [IOK
' U WX B3aHMOJICHCTBHE https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2.2 I1 i i 2 1 7
OCTOIHBIN SHCKIPHHECCIHM TOK 0 https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
2.3 M 6 1 1.5
AHHTHRIC ABJCHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 4
IIICKTPOMArHHTHAS HHYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepsHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5




9 KUIIACC

KosanuecTBo 4acon DJIeKTPOHHbIE
HanmeHnoBaHMe pa3iesioB U TeM undposbie
Ne n/m P Kontpoabubie | IlpakTuueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexann4deckue siBJIeHHUSA
11 MexaHn4ecKoe IBMKCHNE U CIIOCOOBI €T0 10 1 bubmuorexa [JOK
' ONKMCaHUS https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 B i 2 1
3auMoJiencTBIe Tl 0 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3aKOHBI COXpaHe 10 3
KOHBL COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3gen 2. Mexanun4deckue KoJe0aHUA U BOJHBI
but6mmoreka [IOK
2.1 M 0 7 3
CXAHITICCIUC KOJCOAHIA https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
2.2 MexaHn4eckue BO .3 8 1 3
RAHHACCKHAC BOJHBL IBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3znen 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI
31 DJIEKTPOMArHuTHOE TOJIE U 6 ’ bu6nuoreka [IOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
Pa3nen 4. CBeToBbIe IBJICHUS
4.1 3aKOHBI pacIpOCTPAHECHUSI CBETA 6 2 bubmuoteka [JOK




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

but6mmoreka [IOK
4.2 JInH3BI 1 onTHYECKHE TTPHUOOPHI 6 3 hitps://m.cdsoo.ru/7f4 1a4a6
Bbubmunoreka LIOK
4, P 2
3 a3nokeHue 0eIoro CBeTa B CIIEKTP 3 hitps://m.edsoo.rw/7f4 lada6
Hroro no pazueny 15
Pa3gen 5. KBanToBble iBJIeHUSA
Bbubmunoreka LIOK
5.1 Hcnyckanne u morjioneHue cBeTa aroMOM 4 1 hitps://m.cdsoo.ru/7i41ada6
bubmunoreka LIOK
2 1
> Crpoeuue aToMHOro Aapa 6 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
>3 FLACpHEIC peaKiiHH 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pasgeny 17
Pa3nes 6. [loBTOpuTE1bHO-0000 1AM I MOAYJIb
6.1 [ToBTOpEeHME M 0000IIIEHNE COMEPIKAHUS 9 ) bubmuoteka [JOK
) Kypca ¢usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27







IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTtpoabHubie
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3yYeHust

DJIEKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

®dusuKa — HayKa O PUPOJE.
SIBnenuns npuponsl. Gusnyeckue
SIBJICHUSA

duznueckue ABICHUS

dusznuecKue BeTUUYNHBI U UX
U3MepeHne

Vpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IPU IIOMOIIH
KUJAKOCTHOTO TEPMOMETpA U TaTUUKa
TemnepaTrypsl"”

Kaxk ¢usuka u gpyrue ecTeCTBEHHbBIE
HayKH{ U3y4aloT MPUPOTY.
EcrecTBeHHOHAYUYHBIN METOT
no3Hanus. Onrcanue GU3HIeCKuX
SIBJICHUH C TIOMOIILIO MOIeTeH

but6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Ipoepka
TUIOTE3bl: JATLHOCTD MOJIETA IIAPHKA,
MYIEHHOTO TOPU30HTAIEHO, TEM
OoJbIIe, YeM OOJbIIe BEICOTA TTycKa"

Crpoenue BemectBa. OMbITHI,
JTOKA3bIBAIOIIHE TUCKPETHOE

bubmunoreka LIOK
https://m.edsoo.ru/ff09fe0a




CTPOCHUC BCUICCTBA

8 JIBU>KEeHUE YacTHll BEIIECTBA bubnnorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoBanue «OnbITH 11O
9 HaOJIOZICHUIO TETIJIOBOTO PACITUPEHUS
Ta30B»
10 ArperaTHbl€ COCTOSIHUS BEIIECTBA
BzanmocBs3b Mexy CBOMCTBAaMU
BEILIECTB B PA3HBIX arperaTHbIX
11 COCTOSTHUSIX M MIX bubmuoreka [JOK
aTOMHOMOIJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHeIX COCTOSHUN
BOJIBI
MexaHnnueckoe IBHKEHUE.
12 PaBHoMepHOE 1 HEpaBHOMEPHOE bubmorexa LIOK
P P P https://m.edsoo.ru/ff0a05c6
JIIBIOKEHHE
bu6mmoreka [IOK
13 CkopocTh. EqMHUNEI CKOpOCTH
p p https://m.edsoo.ru/ff0a079c¢
14 Pacuer myTtu 1 BpeMeHU ABMIKECHUSI bubnnorexa LIOK
yr p https://m.edsoo.ru/ff0a0ae4
HNueprug. 3akoH HHEPITAN.
15 BSaPII)MOHeﬁCTBHe TenpKaK IpUYNHA bubnnorexa LIOK
p https://m.edsoo.ru/ff0a0c10
M3MEHEHUS CKOPOCTH JIBUKEHUSI TEJ
16 [InotHOCTH BemiecTBa. Pacuer macchl bubmuoteka [JOK
1 00BEMa Telna I10 €ro MJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabora «OnpeneneHue
IIJIOTHOCTH TBEPAOTO TEIIA»
18 Pemenue 3agay mo reme "IIIOTHOCTE bu6mmoreka [IOK




Berecrna"

https://m.edsoo.ru/ff0al23c

Cuna xak XxapakTepuCTHKa

19 B3auMojercTBus Teil. Cuna
ynpyroctu. 3akoH ['yka
JlaboparopHuas pabota «3ydenue
20 3aBUCUMOCTH PACTSKCHUS
(medopmanym) Npy>KUHBI OT
MIPUIIOKEHHOMN CHITBI»
21 SIBnenue tarorenua. Cuia TSKECTH
CBA3b MEXKY CUJION TSKECTH U
. bubmoreka [{OK
22 Maccoi Tena. Bec tena. Pemenne
" " https://m.edsoo.ru/ff0al778
3agad4 mo teMe "Cuiia TsHKecTH
3 Cwita TsKecTH Ha ApYTUX IJIaHEeTax. bubnmoreka [JOK
DuU3NYECKUE XapaKTEePUCTUKU TUIAHET https://m.edsoo.ru/ff0al1502
bu6mmoreka [IOK
24 N3mepenne cui. JlunamMmomeT
p A p https://m.edsoo.ru/ff0al8cc
CrnokeHue IByX CHUJI, HallpaBJIEHHBIX
. X . P bubmuoreka [{OK
25 10 OJTHOM MPSIMOM.
. https://m.edsoo.ru/ff0al778
PaBHOEliCTBYIOIIIASA CHIT
26 Pemienne 3agad 1mo teme bubmunoreka LIOK
"PaBHOelicTBYIOIIAsA CHIT" https://m.edsoo.ru/ff0ala70
7 TpeHue CKONBKEHUS U TPEHUE TTOKOS.
Tpenue B mpupoie U TEXHUKE
JlaGopaTtopHnas pabora «3yuenue
3aBUCUMOCTH CHJIBI TPCHHS
but6mmoreka [IOK
28 CKOJIB)KEHUS OT CHIIBI IaBJICHUS U

XapaxkTepa COIpPUKACAIOIINXCS
ITOBEPXHOCTEMN»

https://m.edsoo.ru/ff0alb9c




Pemenue 3amau o remam: «Bec
Tenay, «I padpuyeckoe n3o0pakeHNe

bubmunoreka LIOK

29
cuny, «Cunsly, «PaBHOACHCTBYIOMIAS https://m.edsoo.ru/ff0alcc8
CHIT»
KonTtponsHnas pabota no Temam:
«MexaHndeckoe JBIKeHHEe», «Macca,
30 IUIOTHOCTEY, «Bec Temay,
«I"padrueckoe n300pakeHUE CHID,
«Cuibe»
31 Hasnenue. CiocoObl yMEHBIIIEHUS U bubmuoteka [JOK
YBEJIMYEHUS NABIICHUSA https://m.edsoo.ru/ff0alde0
1 Pemenne 3agau o teme "JlaBinenue
TBEPABbIX TEN"
JlaBnenue ra3za. 3aBUCUMOCTD
33 JIaBIICHUS raza OT 00bEMa bubmorexa [IOK
’ https://m.edsoo.ru/ff0a20a6
TEMIEPaTyphl
Ilepenaua naBieHus TBEPABIMU
P P bubmoreka [IOK
34 TeJIaMH, XXKUIKOCTSIMH U Ta3aMH.
https://m.edsoo.ru/ff0a2376
3akon Ilackans
35 JlaBneHue B ®KUIKOCTH U Taze, bubnmoreka [JOK
BBEI3BAHHOE IEUCTBUEM CHJIBI TSDKECTU https://m.edsoo.ru/ff0a25b0
36 Pemenue 3agau no teme «/laBinenue B bubmuoreka [{OK
JKUJIKOCTH U ra3e. 3akoH Ilackamsay https://m.edsoo.ru/ff0a2718
but6mmoreka [IOK
37 Coobmiaroniyecs: CoCyabl
HHAIOTH e https:/m.edso0.ru/ff0a2826
38 I'uppapiaudeckuii mpecc bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a2970
39 Manowmertpsl. [lopuiaeBoi bubnuoteka [JOK




JKUJIKOCTHBIA HAacoC

https://m.edsoo.ru/ff0a3136

Atmocdepa 3emnn. [Tpuannbt

40 CYILLECTBOBaHMS BO3AYIIHON

000J109KH 3eMiH
bubmunoreka LIOK

4 Bec posaiyxa. Atmocgeproe pasieine https://m.edsoo.ru/ff0a2b5a

4 N3mepenne arMocepHOTo aBiIeHuUs. bu6nuoreka [IOK
OnbiT Toppuueriu https://m.edsoo.ru/ff0a2b5a
3aBUCUMOCTH aTMOC(HEPHOTO

43 JIaBJICHUS OT BBICOTHI HaJl YDPOBHEM bubmmorexa ITOK

https://m.edsoo.ru/ff0a2da8

Mopst

44 Bapomerp-anepoun. AtmochepHoe bu6nuoreka [IOK
JIaBJICHHUE Ha Pa3IUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4

45 Pemenue 3agau mo teme " bubmuoteka [JOK
ATtmocdepHoe naBieHue" https://m.edsoo.ru/ff0a2fc4
JlelicTBUE )KUIKOCTHU U ra3a Ha

46 MIOTPY’KEHHOE B HUX TEJIO.
ApxumenoBa cuia

47 Pemrenne 3aga4 1mo teme bubmunoreka LIOK
"Apxumenona cumna' https://m.edsoo.ru/ff0a3276
JlaGopaTtopHas pabora «OnpeneneHue

43 BBITAIIKMBAOIIICH CHJIBI, bubmunoreka LIOK
JICUCTBYIOIEH Ha TEJO, MOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKHJIKOCTb)»
JlaGopaTopHas paboTa 1o Teme

49 «Hccnenosanue 3aBUCUMOCTH Beca bu6moreka [IOK

TeJa B BOJIE OT 00BEMaA MOTPYKEHHOM

B X KHUAKOCTB 4aCTH TCIa»

https://m.edsoo.ru/ff0a3514




50

IInaBanue Ten

bubmunoreka LIOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue apeoMeTpa Win
KOHCTPYHPOBAHUE JIOJKH U
omnpeeneHue e€ rpy3onoabEMHoOCTU"

52

Pewenue 3anau o remam: «IlimaBanue
cynoB. Bo3nyxomiaBanuey,
«/laBiIeHME TBEPIBIX TEI, JKUIKOCTEU
Y Ta30B»

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

KonTtponbHas pabora o Teme
«/laBiIeHME TBEPIBIX TEI, JKUIKOCTEU
Y Ta30B»

54

Mexanunueckas pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

MomsocTts. EquHuiisl MomHocT

bubmunoreka LIOK
https://m.edsoo.ru/ff0a3{82

56

VYpok-uccnenopanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM MpHU
oanLEéMe 110 JiecTHuie"

57

IIpocTeie MexaHu3Mbl. Pbryar.
PaBHOBecue cuit Ha ppryare

58

Pbruaru B TexHuKe, OBITY U IPUPOJIE.
JlaboparopHas paboTa
«HMccnenoBanue ycioBHil paBHOBECHS
ppIyara»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

59

Pemenue 3amau mo teme «Y CIIOBUSA
paBHOBeCI/ISI pmqara»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6




60

Koaddunment noneznoro neicTeus
Mexanu3ma. Jlaboparopnas pabota
«M3mepenne K11/ HaknoHHOM
TUIOCKOCTH

0.5

61

Pemrenne 3amau mo reme "Padora,
MoimHocTh, KITJT"

bubmunoreka LIOK
https://m.edsoo.ru/ff0a4c48

62

Mexanuyeckasi SHEpPrus.
Kunernyeckas v noTeHIMagbHas
SHeprus

bubmunoreka LIOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPrUuu

bubmunoreka LIOK
https://m.edsoo.ru/ff0a4360

64

Y PpOK-3KCIIEpUMEHT 110 TEME
"IKCEePUMEHTAIBHOE ONPEICTICHUE
W3MEHEHUSI KHHETUYECKOU U
MOTEHIMATBHOM SHEPTUU NpPU
CKATBhIBAHUHM TeJIa 10 HAKJIOHHOU
MJI0CKOCTH"

65

KonTtponbHas pabora no Teme
«PaboTa 1 MOIIHOCTh. DHEPTHUSD

66

PesepBHrIit ypok. Pabora ¢ Tekctamu
o TeMe "MexaHnuyeckoe IBUKeHUeE"

bubmunoreka LIOK
https://m.edsoo.ru/ff0adee6

67

PesepBHrIit ypok. Pabora ¢ Tekctamu
o TeMe "JlaBneHue TBEPIBIX TEII,
JKUIKOCTEN U ra3oB”

bubmunoreka LIOK
https://m.edsoo.ru/ffO0adffe

68

PeseprubIit ypok. PabGora ¢ Tekctamu
o TeMe "Padora. MOLIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10

68

12
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8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugpossie
Tema ypoka KonTpoabubie  IlpakTuueckue
n/n Bcero u3ydyeHusi  oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
OcCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
1 KWHETUYECKOU TEOPUU U UX OMBITHHIE 1 bubmorexa [TOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEpAOTO, ) KUIKOTO U | bu6nuorexa [IOK
ra3000pa3HOro COCTOSHUN BEIIeCTBa https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSTHUI |
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJISIPHO-KUHETUUECKOU TEOPUH
5 Kpucrannmieckne u amopdHsbie Tena 1 bubmorexa [IOK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KallUJUISIPHOCTb. | bu6nuoreka [JOK
IToBepXHOCTHOE HATsKEHUE https://m.edsoo.ru/ff0a5530
7 TeroBoe paclIMpeHHE U CoKaTUE 1 bubmorexa [IOK
p p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIIEPATYPHI CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 1
YacTHIl
9 Bayrpennss sueprus. CriocoObl | bu6nuoreka [IOK
W3MEHEHUS BHYTPEHHEN SHEPIUU https://m.edsoo.ru/ff0a5c60
10 Bunael Terionepenaun 1 bu6mmoreka [IOK




https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "IlpakTuueckoe
WCTIOJIh30BaHUE TEIIOBBIX CBOMCTB

Bbubmunoreka LIOK

11
BELLECTB ¥ MAaTEPUAIOB B LIENAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "

12 KonnuectBo TemioTel. Y nenbHas bubmuoteka [JOK
TEIMIOEMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHEeHHE TEIJIOBOTO OajlaHca. bubnuoteka [JOK

13 P 1
TennooOMeH 1 TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

14 "UccnenoBanue siBJICHUS bubmuoreka [JOK
TEMI000MEHa TP CMEITUBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boabl"

Pacyer konudecTBa TEIUIOTHI,

15 HEO0XO0AMMOTO JJIsi HarpeBaHus Teja
Y BBIICIISIEMOTO MM TPU OXJIAKICHUU

16 Jlaboparopnas pabota "Onpenenenue bubnmoreka [JOK
yAEIbHON TEIUIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0abbb0

17 OHeprus TOIUIMBaA. Y IeibHas TEII0Ta bubnmoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
IImaBieHue 1 OTBEpIEBAHUE

18 KPUCTAJUTMYECKHUX IT)en VnenbHas bubmorexa [IOK

p e https://m.edsoo.ru/ff0a71d2
TEIUTOTA TUTABJICHUS

19 Jlabopartophast pabora "Onpenenenue bu6nuoreka [IOK
YAEIbHOW TEIUIOTHI IIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBaHue U KOHICHCAIIHSI. bu6nuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwue. Y aenapHas Temnora Bbubmunoreka LIOK




napooOpa3oBaHUs M KOHICHCAIUH.
3aBUCUMOCTD TEMIIEPATYPhl KUTIEHUSI
OT aTMOC(EPHOTO TABICHUS

https://m.edsoo.ru/ff0a786¢

22

BrnaxunocTs Bo3ayxa. JlaboparopHas
pabota "Onpenencure
OTHOCUTEIbHOW BJIAXKHOCTH BO31yXxa"

bubmunorexa LIOK
https://m.edsoo.ru/ff0a7628

23

Pemenwue 3a1a4y Ha onpe/ielieHne
BJIQ)KHOCTH BO3JIyXa

24

[TpuHIUTIBL paOOTHI TETIIIOBBIX
neurateneii. [TapoBast TypOuHa.
JIBUTaTeNh BHYTPEHHETO CTOPAHUS

25

KIIJI TenmoBoro aBuraTes.
TemmoBble ABUTaTEIN U 3aIIUTA
OKpY>Karolle cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHHS U MIPEBPALCHUS
SHEPTUH B TEIJIOBBIX MpoIeccax

27

[ToaroroBka K KOHTPOJILHOU paboTe
o TeMme ""TenaoBnIe ABJICHUS.
H3MmeHeHne arperaTHbIX COCTOSTHUIM
BenecTna"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonrponsHast pabora o Teme
"TennoBele aABieHud. M3menenune
arperaTHbIX COCTOSIHHI BeniecTna"

bubmunoreka LIOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus tei. [[Ba poga
AIEKTPUUICCKUX 3aPSI0B

30

VYpoxk-uccienoBanue "DIeKTpu3anus
TeJl UHAYKIUEH U TIPU
CONPUKOCHOBEHUHU"




B3auMozeicTBue 3apsyKeHHBIX TEIL.

but6mmoreka [IOK

31
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUUECKOE MOJIE.
1 HanpspkeHHOCTD 3JEKTPUUYECKOTO Bu6muotexa [JOK
noss. [IpuHIun cynepno3unuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX TOJIEH
Hocurenu snmekTpuyeckux 3apsiioB.
33 DneMmeHTapHbIi 3apsia. CTpoeHue
aToma
34 [IpoBOIHUKY U TUATEKTPUKH. 3aKOH bubmunoreka LIOK
COXpAaHEHMs DIEKTPUUYECKOro 3apsaaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npUMEHEHUE bu6nuoreka [IOK
CBOMCTB AJIEKTPUUECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUH TOK, YCIOBUS €0
36 cyliectBoBaHusA. IcTOUHMKH bubmorexa [TOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JIeNCTBUA DIIEKTPUYECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue
38 AJIEKTPUYECKOTO MOJIs Ha MPOBOIHUKHU 1
U TADJIEKTPUKA"
39 DJIEKTPUYECKUI TOK B METaslIax, bu6nuoreka [JOK
JKMIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DnekTpryeckas Lielb U €€ COCTaBHbIE
4acTH
Cuna Toka. JlabopatopHas pabora
bu6mmoreka [IOK
41 "N3mMepeHue U peryiupoBaHUE CUIIbI 0.5

TOoKA"

https://m.edsoo.ru/ff0a8bd6




DNEKTPUUECKOE HANIPSHKCHHE.
Bonbsr™merp. JIaboparopnas pabota

bubmunoreka LIOK

42 "H3MepeHune U PeryIupoBaHue 0.5 https://m.edsoo.ru/ff0a9e14
HanpspKkeHus "

43 CornpoTuBieHre TPOBOJHUKA. bubmmoreka [JOK
VY enbHOE CONPOTHBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnast pabota "3aBUCHMOCTH

44 AIEKTPUYECKOTO COMPOTUBIICHUS | bubmmoreka [JOK
MPOBOJIHUKA OT €ro AJIUHBI, TUIOWAIN https://m.edsoo.ru/ff0aa738
MOIEPEYHOI0 CEUCHUSI U MaTepraia"
3aBUCUMOCTD CHJIBI TOKA OT

45 HanpsbkeHud. 3akoH OMa JyIsl ydacTka bubmorexa OK

https://m.edsoo.ru/ff0aa44a

Lenu
Jlaboparopnas pabota
"HccnenoBaHue 3aBUCUMOCTH CUJIEL

46 TOKa, UIYILETO Yepe3 Pe3UCTop, OT 1 Bubnmorexa [IOK

https://m.edsoo.ru/ff0aa04e

COIMPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3uctope”

47 [TocnenoBarenbHOE U MapaICIbHOE
COEMHEHUS IPOBOIHUKOB
Jlaboparopnas padota "IIpoBepka

43 MpaBUJjIa CIIOKEHUS HAMPSKEHUN TTPU | bubmmoreka [JOK
[OCJIEI0BATENBHOM COEIUHEHUH ABYX https://m.edsoo.ru/ff0aaaS8
pe3uctopon”
Jlaboparopnas padota "IIpoBepka

49 MpaBuiia JJisl CUJIbl TOKa PHU | bubmuoreka [JOK

napajjicJibHOM COCANHCHUU
pe3uctopos”

https://m.edsoo.ru/ff0aadle




Pemenue 3agau Ha npuMeHeHUE

50 3akoHa OMa ISt pa3InyHOro bubmiorexa HOK
p https://m.edsoo.ru/ff0aaf8a
COEJIMHEHUS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO bubnmoreka [JOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaboparopHas padora "Omnpenenenue
52 a60TpLI U Ilz/IOH_[IfOCTI/I 3neKTqueCI<oro buGnnorexa LIOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPpUYECKHE e U MOTPEOUTENN
53 DIIEKTPUUECKOI DHEPTUH B OBIT bubmorexa LOK
P p Y hitps://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIIEKTPUUYECKUE 3apsibl.
54 3apsoKeHHBIE TEIA U UX bubmmorexa IOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. IlocTOSHHBIN
AIEKTPUUYECKUN TOK"
KonrponsHast pabora o Teme
"DIEeKTPUUECKHAE 3aPSIbI.
P P bubnuoreka [{OK
55 3apspKeHHBIE Tela U UX
. . https://m.edsoo.ru/ff0abea8
B3aumoercTBus. [1ocTOSIHHBII
AJIEKTPUYECKUM TOK"
56 ITocTosTHHEIC MarHUTEI, X
B3alMOJIECIICTBUE
57 Ypok-uccnenosanue "M3yuenue bubnmoreka [JOK
M0JIeH MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarauTtHoe none. MarauTHoe 1oJjie
bu6mmoreka [IOK
58 3eMJIH U €ro 3HaUueHHe UIA KU3HU Ha

3emite

https://m.edsoo.ru/ff0acOba




59

OmnsIT OpcTena. MarauTHoe nose
ANEKTPUYECKOT0 TOKAa. MarHuTHoe
I10JI€ KaTyIIKH C TOKOM

but6moreka [IOK
https://m.edsoo.ru/ff0ac1d2

60

IIpuMeHeHue 2IEKTPOMarHuToB B
texHuke. Jlaboparopnas pabora
"U3y4yeHue neicTBUS MarHUTHOTO
OJIs1 HA MPOBOJIHUK C TOKOM"

0.5

Bbubmunoreka LIOK
https://m.edsoo.ru/ffOac74a

61

DNEeKTPOABUTATEIh TOCTOSIHHOTO
Toka. Mcnons3oBanue
ANEKTPOABUTaTENCH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
Jlaboparopnas pabota
"KoHcTpynpoBaHue 1 U3y4eHHe
paboThI ekTpoaBuraress"”

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OmnbiTel @apasest. 3akoH
3JIEKTPOMATHUTHON MHIYKLIMH.
[IpaBuno Jlenna

63

Onexrporeneparop. CriocoObl
MOJIYYEHUS JIEKTPUUECKOW SHEPTUH.
DJIEKTPOCTaHIIUM Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEPTUU

64

[ToaroroBka K KOHTPOJILHOM paboTe
110 TeMe "DIJIEKTPUUYECKHUE U
MAarHuTHBIC SBIICHUS"

65

KonrponsHast pabora o Teme
"DJIeKTpUUECKUE U MarHUTHbBIE
SIBJICHUS "

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

66

PesepBHbIit ypok. Pabora ¢ Tekcramu

bubmunoreka LIOK




o teme "TeroBele sBiaeHus"

https://m.edsoo.ru/ffO0accSe

PesepBHbIit ypok. Pabora ¢ Tekcramu

67 o Teme "[locTosiHHBII 1 buomiorexa HOK
. " https://m.edsoo.ru/ff0acdc6
AJIEKTPUYECKUN TOK
68 PesepBHbIit ypok. Pabora ¢ Tekcramu |
1o Teme "MarHuTHbIC SIBIICHUS"
OBUIEE KOJIMYECTBO YACOB I10 63 145
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9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
[
JI:;H Tema ypoka Beero Konrpoasnbie | IlpakTuyeckue i[:;:eﬂﬂﬂ :)lg[()l:ll;(():;:feﬂbnme
padoTbI padoTbI pecypes:

| MexaHndeckoe OBUKEHUE. |
MarepuanbHast TOUKa

) Cucrema orcuera. OTHOCUTEIBHOCTh | bubmuorexa [JOK
MEXaHUYECKOTO IBHKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IIPSIMOJIMHEWHOE | bubnuoreka [IOK
JIBHKCHUE https://m.edsoo.ru/ff0ad19a
HepasHOMepHOE NPsIMOIUHENHOE

4 neukeHue. CpeHsst U MTHOBEHHAs 1
CKOPOCTb

5 [IpsimonuHETHOE PaBHOYCKOPEHHOE | bubmmoreka [IOK
IBUKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh NPSIMOJIMHENHOTO

6 PAaBHOYCKOPEHHOTO JIBH>KECHHSI. 1
I'paduk ckopocTu
JlabopartopHnast paborta "Onpenenenue

7 YCKOpEHHUS Tena Npu | | bubmmoreka [JOK
PaBHOYCKOPEHHOM JBUXEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM muiockocTy"”

8 CBoOomHoe nagenne teil. OIbITH |
lanunes

9 PaBHOMEpHOE NBHXXEHUE 10 | bubanorexka [JOK

okpyxHoctu. [lepuon u yactora

https://m.edsoo.ru/ff0ael76




oOparnienus. JIuneiinas u yriosas

CKOPOCTH
10 [{eHTpOCTpEMUTEIIBHOE YCKOPEHUE
11 IlepBbiit 3ak0oH HproToHa. Bektop bubnuoreka [IOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. bubnuoreka [IOK
PaBHopelicTByrOmas cuiia https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HploToHa. bubmmoreka [IOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ac982
14 Pemrenue 3a1au Ha npuMeHEHUE bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbc
bubmmoreka [JOK
15 Cuia ynpyrocti. 3akon T'yka https://m.edsocI)l.ru/fanecaZ
16 Pemenue 3amgau no reme «Cuia
YOPYTOCTH»
17 JlaGopatopHnas pabora «OnpeneneHue bubnuoreka [IOK
JKECTKOCTH IPYKUHEBD) https://m.edsoo.ru/ff0aee28
bubmmoreka [JOK
18 Cra Tpenus https://m.edSO(I)l.ru/fanﬂ 38
19 Pemenue 3agau no reme «Cuna bubmuorexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlabopartopHnast paborta "Onpenenenue bubnnorexa [HOK
Kod(puimenTa TpeHMUS CKOJIbKCHHS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Hprorona. Cuna ynpyroctu. Cuna bubmorexa HOK
" https://m.edsoo.ru/ff0afb8e
TpeHus
2 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubanorexka [JOK

TATOTEHUA. Y CKOpEHUE CBOOOIHOTO

https://m.edsoo.ru/ff0af044




najcHus

Ypok-koHpepeHus "IBmkeHne Tel

23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conneunas cuctema). ['amakTuxu"
Pemenue 3amgau mo reme "Cuna
24 TSIKECTU Y 3aKOH BCEMHUPHOTO bubmorexa HOK
. P https://m edsoo.ru/ff0afSf8
TATOTEHUS
)5 IlepBas kocMHUeCKasi CKOPOCTb. bubmmoreka [IOK
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
26 PaBHOBecHe MaTepruabHOM TOUKHU bubmorexa HOK
P https://m.edsoo.ru/ff0afe36
AOcomoTHO TBEPOE TEIO.
7 PaBHOBecue TBEpIOTO TENA C©
3aKpEIUIEHHONW OCBIO BPALLICHHUS.
MowmeHnT cuinsl. LeHTp TspKecTH
)3 Pemenue 3agau mo reme "MoOMEHT Bbu6nuoreka [JOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOU paboTe
29 1o TeMe "MexaHn4ecKoe JBHKEHUE bubmmorexa [JOK
. " 8 ' https://m.edsoo.ru/ff0b0408
BsaumMonelicTBue Ten
KontponbHas paboTa mo teme
30 "MexaHn4YeCcKOe IBUKECHUE buGnnorexa LIOK
N | ) https://m.edsoo.ru/ff0b06ec
BsaumMonelicTBue Ten
Nmnynbce Tena. Umnynbe cuibl. 3aK0H
31 COXpaHEHUs UMIyJIbCca. Y IPYroe u bubmorexa HOK
P yibea. yupyr hitps://m.edsoo.ru/ff0b07fa
HEyNpyroe B3auMOJICHCTBUE
1 Pemenue 3agad mo reme "3akoH bubnuorexa [JOK

COXpaHEHHUs uMIyinca'

https://m.edsoo.ru/ff0b096¢c




VYpoxk-koHpepenuus "PeakTuBHOE

33 JBUKEHUE B MPUPOJIE U TEXHUKE"
Bbu6nmuoreka [JOK
34 Mexanunyeckas paboTa U MOIITHOCTb hitps://m.cdsoo.ru/f0b0as4
35 PabGota cHIBI TSDKECTH, CHITBI bubmuorexa [JOK
YIIPYTOCTH U CUIIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlabopartopHnast pabota «Ornpezenenne
36 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBUKEHUU TeJIa 10
TOPU30HTAIILHON TOBEPXHOCTH»
37 CBs3b 9HEPTUH U pabOTHI.
IloTenumanpHas sHEpPIrus
18 Kunernueckas sneprus. Teopema o bubanorexa [HOK
KMHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPTUHU B
MEXaHUKe
40 JlaGopatopnas pabora «M3yuenue bubmmoreka [IOK
3aKOHa COXpaHEHUs SHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe ABMIKEHHE U €TO Bbu6nuoreka [JOK
XapaKTEpUCTUKU https://m.edsoo.ru/ffOb1858
4 3aTyxaromue KojaeOaHusl. Bbubnuoreka [JOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKuii U NPyKUHHBINA
MasiTHUKH
Ypoxk-uccienoBanue «3aBUCUMOCTh
44 nepuo/ia Kojie0aHui OT KECTKOCTH buGnnorexa LIOK
https://m.edsoo.ru/ff0b197a
MPYXUHBI U MaccChl Tpy3a»
45 [IpeBparnieHue sHEprun Ipu




MEXaHUUYECKUX KOJIEOaHUIX

46

Jlaboparopnas pabota «Onpenenenue
YacTOThI U TIepuoja KojaeOaHmi
NPY>KUHHOTO MasiTHUKA

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

47

Jlaboparopnas pabota «IIpoBepka
HE3aBUCHUMOCTH MEPUO0/Ia KoJicOaHui
rpy3a, MOJBEIICHHOTO K HUTH, OT
MacChl Tpy3a»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexanunueckue BoaHEL. CBOMCTBA
MexaHW4ecKux BOJH. [IpomoabHbIC 1
MTOTIEPEYHBIE BOJTHBI

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koudepennus "MexaHu4YecKre
BOJIHBI B TBEPIOM TEJIE.
CeiicMuueckue BOJIHBI"

50

3Byk. PactipocTpaneHue u oTpakeHue
3BYyKa

51

Ypoxk-uccnenoanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acToThI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTUYECKHUI pE30HaHC

53

Ypok-koHpepeHus "YIpTpazByk u
uHOPa3BYK B IPUPOIE U TEXHUKE"

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

54

[ToaroroBka Kk KOHTPOJILHOU paboTe
110 TeMe "3aKOHBI COXPAHEHHUS.
Mexannueckue KoneOaHus U BOJTHEL"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KontponbHas paboTa mo teme
"3aKOHBI COXpaHEeHUs. MexaHndecKue




KOJIEOaHUA U BOJHBI"

DNEKTPOMarHuTHOE I0JIE.

bu6mmoreka [IOK

56
DNEKTPOMarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
VYpoxk-koHpepenuus "lkana
53 3JIEKTPOMATHUTHBIX BOJIH. bubanorexa [HOK
Hcnons30BaHue 3J1€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJISI COTOBOM cBs3H"
Vpoxk-uccienosanue "N3ydenue
P . e bubmuorexa [JOK
59 CBOMCTB 2JICKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIIbI0 MOOHIILHOTO TenedoHa
Pemenue 3amau Ha onpenencHue
60 YaCTOTHI U JJIMHBI JIEKTPOMarHUTHON
BOJIHBI
DneKkTpoMarHuTHasl IpUpoa CBETa.
61 CKkopocTh cBeTa. BomHOBEIE CBOMCTBA bubmmnorera LIOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Uctounnku cBeta. [IpsmonuneitHoe
62 acnpocTpaHeHHe cBeTa. 3aTMEHUS bubmmorexa LIOK
pactipoctp ' hitps://m.edso0o.ru/fi0b3658
Connua u Jlynst
3aKoH OTpa)K€HUs CBETa. 3epKaia.
63 Pemenne 3ama4 Ha NpUMEHEHHE bubmmorexa [IOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA
64 IIpenomiienue cBeta. 3aKkOH bubmmoreka [IOK
MIpEJIOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
ITomHOE BHYTpEHHEE OTPAKCHUES
yip P bubmuorexa [JOK
65 cBera. Mcmoap30BaHue OTHOTO

BHYTPEHHEI0 OTPaXKCHUSI B

https://m.edsoo.ru/ffOb3c5c




OIITHUYCCKUX CBECTOBOJAaX

JlaGopatopunas pabora "HccnenoBanue
3aBUCUMOCTH YIila IPEIOMIICHUS

66
CBETOBOTO JIy4a OT yIJia MaJcHus Ha
rpanuue "Bo3yx-crekno""
Ypok-koHpepennus "Micnons3oBanue
67 MTOJTHOTO BHYTPEHHETO OTPaKCHHUS:
CBETOBO/IBI, OIITHKOBOJIOKOHHAS CBS3b"
bu6mmoreka [IOK
68 JImu3el. OnTudeckas cuia JTUH3bI
https://m.edsoo.ru/ff0b3f2¢
Bbu6nuoreka [JOK
69 [TocTpoenune n300pakeHUl B IMH3aX
P P https:/m.edsoo.ru/ff0bd44a
JlaboparopHast paborta "Onpenenenue Eub 10K
. nOIMOTEKA
70 (hOKYCHOTO PACCTOSIHHS M ONITUYECKON
N S g — https://m.edsoo.ru/ff0b4206
71 Ypok-koupepenius "OnTuyeckue bubnnorexa [HOK
JIMH30BbIe TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
I'ma3 xak onruyeckas cucrema. BuG 10K
noInoTEKA
72 3penue. JdedekTrl 3peHUs B UX
pene. leg P https:/m.eds00.ru/ffOb4684
KOPPEKIIH
Pasnoxxenue 6enoro cBera B CIEKTp.
7 Onzitel Hetorona. Cnoxenue
CHEKTpaJbHBIX I[BETOB. Jlucnepcus
CBeTa
Jlaboparopnas pabota "OnbITHI 11O
74 pa3ioKeHUIo OEoro cBeTa B CHEKTP U bubmmoreka [JOK

BOCHPUATHIO LIBETA IPEIMETOB MPHU UX
HaOJII0/IEHUU Yepe3 I[BETOBbIE

https://m.edsoo.ru/ffOc0f4c




buabTpHI"

VYpok-nipaktukym "BonHoBbIE

bu6mmoreka [IOK

75 I :
CBOMCTEA CBETA. JIMCIICPCI, " https://m.edsoo.ru/ff0cOe2a
uHTephepeHIus U JU(paKIus
76 Omnsitel Pe3epdopaa u rutanerapHas
MOJEJIb aToMa
Bbubnuoreka [JOK
77 I1 bopa. M b
OCTYNATRL bopa. MOACTL aToMa bopa https://m.edsoo.ru/ff0c12a8
Hcnyckanne u morjionieHue cBeTa
78 aromoM. KBanTel. JIuneiiuareie
CHEKTPbI
79 Ypoxk-tipaktukym "Habmronenue bubanorexka HOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c144c
80 PannoakTHBHOCTH U €€ BUIBI buGnnorexa LIOK
A a https://m.edsoo.ru/ff0c1550
81 Crpoenue atomHoOro siapa. Hykinonnas bubmmoreka [JOK
MOJCIIb https://m.edsoo.ru/ff0c1672
20 PapnoaktuBHBIE TpEBpalICHUS. bubnnorexa [HOK
N3otomnsl. [leprnoa nomypacnana https://m.edsoo.ru/ffOc18ac
Pemrenue 3agad mo reme:
83 "PannoaKkTUBHBIE IPEBPAIICHUS bubmmorera IOK
A P "p Hl ) https://m.edsoo.ru/ffOclal4
IIepuon nonypacnana
Vpoxk-koHpepeHus "PagnoakTHBHBIE
84 1/131?1 GHI/IS(Ib BpH UpOoJie, MEIUIIMHE bubmmnorexa IOK
i " PHPOAE, MEIHIL ’ https://m.edsoo.ru/ffOc1b4a
TEXHHUKE
Snepubie peakinu. 3aKOHbI
85 COXpaHEHUs 3apsiIOBOIO U MacCOBOTO

YHCCJI




86

DHeprus CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U SHEPTUun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2126

87

Peakuuu cunTe3a u neneHus suep.
Ncrounuku sHeprun ConHua U 3BE3 ]

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc1c58

88

Ypok-koupepenmus "Anepnas
sHepreTuka. JlencTeus
PaZMOaKTUBHBIX U3JTyYEHUHN Ha JKUBbHIE
OpraHu3Mbl"

bu6nuoreka [JOK
https://m.edsoo.ru/ffOcl1d7a

89

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DJIEeKTPOMAarHuTHOE MoJIe.
DeKTPOMarHUTHHIE BOJHBI.
KBanToBsie siBneHus"

90

KontponbHas paboTa mo teme
"DJIeKTPOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHHIE BOJHBI.
KBantoBsie siBneHus"

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0c1e88

91

[ToBTOpenue, o6o0IICHNE.
JlaboparopHbie pabOTHI IO KypCy
"B3aumopeiictBue ten"

92

[ToBTOpenue, o6o0meHue. Pemenue
pacyeTHBIX ¥ KaYECTBEHHBIX 3a/a4 110
TeMme "B3aumoneiictBue Ten"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c223e

93

[ToBTOpenue, o6o0menue. Pemenue
pacyYeTHBIX M KaYE€CTBEHHBIX 3a7a4 110
teme "TemnoBsie nporecch”

94

[ToBTOpenue, o6o0menue. Pemenue
pacyYeTHBIX M KaYE€CTBEHHBIX 3a7a4 110
teme "KIIJ] TerioBsix aBurarenci"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a




[ToBTOpenue, o6o0meHue. Pemenne

95 aCUYETHBIX U KAa4ECTBEHHBIX 3a/1a4 110 1 bubmorexa LIOK
P A https://m.edsoo.ru/ff0c2572
teme "KIIJI anekTpoycTtaHOBOK"
[ToBTOpenue, o6o0IICHNE.
96 JlaGopatopHble pabOTEI IO KypC 1 Bubmaorexa IIOK
paTop P ypey https://m.edsoo.ru/ff0c2a22
"CBeTOBEI€ gBiIcHU"
[ToBTOpenue, o6o0menue. Pemenue
97 aCUETHBIX M KaUueCTBEHHBIX 3a1a4 I10 1 buGnnorexa LIOK
p 2 https://m.eds00.ru/ff0c2b30
TeMe "CBETOBLIE SIBIIEHUS"
[ToBTOpenue, o6o0menue. Pemenune
pacyYETHBIX U KaUECTBEHHBIX 3a/1a4 10 bubanorexka [HOK
98 " 1 1
Teme "3aKOHbI COXPAaHEHUS B https://m.edsoo.ru/ff0c2c52
Mmexanuke"
[ToBTOopenue, o6o0menue. Pabora ¢
99 TEKCTaMH I10 TeMe "3aKOHEBI 1 bubmorexa LIOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHEHUS B MEXaHHUKE
[ToBTOopenue, o6o0menue. Pabora ¢
100 Tekctamu 1o Teme "Konebanus u 1 Bubmaorexa IIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOopenue, o6o0mmenue. Pabora ¢
101 TekcTaMu 110 TeMe "CBETOBEIE 1 buGnnorexa LIOK
\ https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600meHne. Pabora ¢
102 TekcTaMu 1o TeMe "KBaHTOBas u 1
snepHas pusuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOIT'PAMME







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
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