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MNOACHUTEJBHASA 3AIINCKA

[lporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUH M TpeOOBaHMU K pe3yiabTaTaM OCBOEHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTeNbHON MpPOTpaMMbl, IMPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuétom ¢eaepaibHON paboueli MporpaMMbl BOCIIUTAHUS U
Konuemnun npenoaasanust yaeOHoro npeamera «Ouznkay.

Conepxkanue mnporpamMmbl 10 (QH3MKE HampaBleHO Ha (opMUpoBaHUE
€CTeCTBEHHOHAYYHOH TI'pPaMOTHOCTH OOYYalOIIUXCAd M OPraHM3aLUI0 H3yYCHHS
¢u3MKN Ha JAESITeNbHOCTHON OcHOBe. B mporpamme mo Qusuke y4MTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpeamera B peanmsanuu TpeboBanuit ®I'OC OO0
IUTAHUPYEMbIM JIMYHOCTHBIM U METaINPEeIMETHBIM Pe3yJibTaTaM O0yUYeHHUs, a TaKxKe
MEXXIIPEIMETHBIE CBSI3U E€CTECTBEHHOHAYYHBIX YYEOHBIX IMPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111€T0 00pa30BaHusl.

[TporpamMma no (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHoro MaTepuana
no rojgam oOyueHus (Mo Kjaccam), mpejiaraeT IpUMEpHYIO MOCIe0BATEIbHOCTD
U3y4eHHs] TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS IPEIMETHOTO COJICpKAHUSA U
yu4€Te BO3pacTHBIX 0COOEHHOCTEH 00yJaroIXCsl.

[TIporpaMmma mo Qusuke paszpaboTaHa ¢ LEIbI0 OKa3aHUS METOIUYECKON
MOMOIIH YYUTENIO B CO3/IaHNU pabouel MporpaMMBl 10 y4eOHOMY IIpEeIMETY.

dusnka ABISIETCA CUCTEMOOOPA3YIOUIMM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJbKY (HU3NYECKHE 3aKOHBI JIE)KAaT B OCHOBE IIPOIECCOB U
SABJICHUH, W3y4yaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMUEH U (QHU3UUECKOM
reorpaduell, 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 3a1a4 (pu3nuecKoro oOpa3oBaHHsS B CTPYKType OOIIEro
o0pa3oBaHHs COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHON T'PAMOTHOCTH U
UHTepeca K HayKe Y 00y4yarouuxcs.

W3yyenne ¢usuku Ha 0a30BOM ypOBHE TpENAINoiaraeT OBJAJEHUE
CIICAYIOUIMMH KOMIIETEHTHOCTSMH, XapaKTepU3YIOIIUMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTB:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

e MHTEPNPETHPOBATh  JAaHHBIE W  HCIOJIB30BaTh  Hay4yHbIE
JI0Ka3aTeIbCTBA JJIsl TIOJTYUYECHHUS BHIBOJIOB.

Ilenn wu3ydeHuss (u3MKM Ha YpPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHUs
onpeznenensl B KoHuenuuu mnpenogaBaHusi yueOHoro mpenMera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranum3anusx Poccuiickoit ®@exepanuu, peamTu3yrOIIMX
OCHOBHBIE  00I11€00pa3oBaTeNbHbIE MPOrPaMMbl, YTBEPKIAEHHOM pelieHueM



Komnernn Munucrepcrsa npocseienust Poccutickoii @enepanuu (poToKoa oT 3
nekaopst 2019 r. Ne ITK4BH).
Hean usyyenus pusuku:

NpHOOpEeTEHHEe HHTEpeca W CTPEMJICHHS OOYYaloIIUXCS K HaydHOMY
U3YYCHUIO TMPUPOJBI, PA3BUTHE HX HMHTE/UIEKTYaJIbHBIX M TBOPYECKHUX
COCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (popMHpOBaHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOI'O MHPOBO33PEHHs KaK pe3yjbTaTa H3yYeHHUs
OCHOB CTPOCHHS MaTepuu ¥ (PyHIaAMEHTAIbHBIX 3aKOHOB (PH3UKH;
(GopMUpOBaHNE TPEJCTABICHUA O POJIM (U3MKH IS Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHII;

pa3BUTHE  MPEACTaBIEHHMH O  BO3MOXHBIX  chepax  Oymyiiei
1po(heCCHOHANILHOM JIeATEIbHOCTH, CBI3aHHON ¢ (PM3MKOM, MOArOTOBKA K
JabHeNIIeMy 00yYeHHIO B 3TOM HaIlpaBJICHUH.

JlocTrKeHHE 3TUX IIeJIeld MpOorpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
obmrero oopa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICTYIONINX 3a/1aY:

npuoOpeTeHne 3HAaHUW O JUCKPETHOM CTPOSHHM BELIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKMX, MArHUTHBIX M KBAaHTOBBIX
SBIICHUSX;

npuoOpeTeHNe YMEHHUI OMHUCHIBATh U OOBSICHATH (PU3UUECKHE SBICHUS C
MCTIOJIb30BAHUEM TOTyUYEHHBIX 3HAHUMH;

OCBOCHHME METOJIOB pELIeHUs MPOCTEHINIMX pacu€THBIX 3aJady C
UCTIOJIb30BAHUEM duznueckux MO/, TBOPYECKUX u
IPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIIOAATh IPUPOJIHBIC SBJICHUS U BBIOIHATH OMBITHI,
nabopaTopHble paOOTBI U DKCIEPUMEHTAIbHbIE HWCCIECAOBAHUS C
MCTIOJIb30BAHUEM MU3MEPUTENBHBIX IPHOOPOB;

OoCBOCHHE MPUEMOB paboThl ¢ nHPOpMalmel (HU3UIECKOTO CONEepKaAHUS,
BKJItOUYasi ”HPOPMAIMIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIIU3 U
KPUTHYECKOE OlIeHWBaHKE UH(OpMAIUY;

3HaKOMCTBO cO cepaMu npodecCHOoHANbHON AeATeIbHOCTH, CBA3aHHBIMU
C (Qu3MNKOW, M COBpPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JOCTHKEHUIX (PU3HUECKON HAYKH.

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

o0pazoBaHust OTBOAUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 vaca B HeJIeN0), B 8
KJacce — 68 yacoB (2 vaca B Heenmo), B 9 kiacce — 102 ygaca (3 yaca B HeJZento).

[Ipennaraemslii B mporpaMmMe mno (usmke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, YUUTeNb IeJaeT BbIOOp MPOBEICHUS



71a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIWBUIYAITBHBIX OCOOEHHOCTEH
00y4aromuxcsi, CUCKa SKCIIEPUMEHTANIBHBIX 3aJlaHul, MpeiaraeMblX B paMKax
OCHOBHOTO I'OCYJJapCTBEHHOTO 3K3aMeHa 1o (hu3mKe.



COJEPKXAHME OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka v €€ poJib B IO3HAHUHU OKPYIKAKIIEro MUpa.

@usnka — Hayka o mnpupone. fBineHus npuponbl. OU3NYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, DIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BeNMUMHBL. M3MepeHue @u3anyueckux BelWYuH. Puznyeckue
npudopsl. [lorpemnocts u3mepennit. MexxayHapoHasi cicTeMa €IMHHIL.

Kak ¢wu3uka wu gApyrme ecTeCTBEHHbIE HAyKH H3Y4YaloT TMPUPOY.
EcTecTBeHHOHAyUHbI METOJ TMO3HAHMS: HAOJIOJIEHHE, MOCTAHOBKA HAYyYHOIO
BOIPOCA, BBIIBMYKEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, O0BICHEHUE
HaOmogaemoro siieHus. Onucanue GU3NIEeCKUX SBICHHUH C TIOMOIIBIO MOJICTIEH.

Jlemoncmpayuu.

1. MexaHu4deckue, TEIUIOBbIC, JJIEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.
2. Dusnyeckue MpuOOPHl U MpoLEaypa NPSIMbIX U3MEPEHUN aHAIOTOBBIM U
(G POBBIM IPUOOPOM.
Jlabopamopnsie padomul u onsimel.
1. OmpezeneHue LEHbI AJICHUS Kbl U3MEPUTEIBHOTO MpUdopa.
2. N3mepenune pacCcTOAHUN.
3. H3mepenue oO0bEéMa KUIAKOCTH U TBEPJOTO Tea.
4. OnpezneneHue pa3MepoB MasbIX Tel.
5. M3mepenue Ttemrmeparypbl MpU HOMOLIM KHAKOCTHOIO TEPMOMETpA H
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE TMIOTE3bl: NAJbHOCTh MOJIETA
IIapuKa, MyImEeHHOTO TOPU30HTAIBHO, TeM OO0JIbIlNe, YeM OOJbIle BHICOTA
IyCKa.

Pa3znen 2. [lepBoHayajibHbIe CBeeHUS 0 CTPOCHNH BelleCTBA.

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

JBr>kenne dactull BemiecTBa. CBSI3b CKOPOCTH JABMMKEHHSI YacTHI[ C
Temriepatypoii. bpoyHoBckoe aBuxenue, nuddysus. BzammomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEU U TBEPABIX
(KpUCTaIIMYecKux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSAX M MX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HabmroneHnue 6poyHOBCKOTO JBUXKECHHUS.



2. Habmonenue nuddysum.
3. HaGmonenue  siBneHuid,  OOBACHAIOIIMXCS  MPUTSDKEHUEM WK
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCMOJIb30BAaHUEM

dboTorpaduii).
2. OnpIThI IO HAOTIOEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBukeHHe U B3aUMOAeHCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeqiHssi CKOPOCTh NMPU HEPABHOMEPHOM ABUKEHHHM. Pacuér myTtu u
BPEMEHU JBUKEHUS.
SBnenne uHepUMM. 3aKOH HMHEPLUUHU. B3auMoaencTBHe Tesl KAk NpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHs Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBSI3p IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B €IMHHULIE
o0BEMa BelecTBa.
Cuna Kak XapakTepHCTHKa B3auMoaeucTBus Ten. Cuila ynpyrocTd M 3aKOH
['yka. M3Mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpPA. SIBICHUE TIATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tema. HeBecomocTs. Croxkenue
CWJI, HallpaBJIEHHBIX MO OJHOM mpsMoil. PaBHozaeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IPUPOJE U TEXHUKE.
Hemoncmpauyuu.
1. HaGnroneHue MexaHHMUECKOTO JIBHXKEHHUS Tela.
2. HM3mepeHune CKOpOCTH NPSAMOIUHENHOTO 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 MPSIMOM.
Jlabopamopnsie padomul u onsimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMSI (IIApUKa B XKUIKOCTH,
MOJIEJIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJIbKEHHUS Opycka WM IapuKa Mo
HaKJIOHHOUW IIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPAOro Tela.

4. ONbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsDKEHUA (AedopMmaliim)
MPY>KUHBI OT MIPUII0KEHHON CUIIBI.

5. OnbITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKUIKOCTEH U ra30B.



JaBnenue. CriocoObl yMEHBIICHUSI ¥ YBEITUYCHUS NaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJIEHUS ra3a OT o0BEma, TemmepaTyphl. llepemaua naBieHus
TBEPBIMU TEJAMU, KUJAKOCTSIMU U TazaMu. 3akoH [lackansa. IIHeBmaTmyeckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TIyOMHBL. ['mapocraTmyeckuid
napajaokc. Coobuiaronirecs: cocysl. ['uapaBnuyeckue MeXaHu3MBbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpuuMHBI CylIECTBOBaHUS
BO3aymHONW ob6osouku 3emau. Onbit Toppuuemnmu. M3mepenue armocdepHOro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOTro J1aBJICHHUS.

JlencTBrEe KUIKOCTH M ra3a Ha MOTrPyKEHHOE B HUX TeJIO. BeITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3myxoruiaBaHue.

Jlemoncmpayuu.
3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmaromuecs CoCy/Ibl.

['mppaBnuyeckuii mpecc.

[IposiBneHune neicTBrst aTMOC(PEPHOTO TABICHUS.

3aBUCHUMOCTh BBITAIKUBAIOIIECH CHJIBI OT OOBEMA MOTPYXKEHHOW YacTH
T€Ja U MIIOTHOCTH )KUAKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YcCIIOBHE IUIABAHUS TEJN: IUIABAHHWE WA MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEN TEJA U AKUJKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMa MOTPyKEHHOM B
YKUJIKOCTh YaCTH TeJa.

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

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOILIECH CUIIbI, IEMCTBYIOLIECH HA TEJO
B JKMJKOCTH, OT MAacChl Tea.

4. OnbITBI, JEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JEHCTBYIOIE Ha TEJIO0 B IKHUIAKOCTH, OT O00BbEMa MOTPYKEHHOU B
KUJKOCTb YaCTH TEJIA U OT INIOTHOCTH KUIAKOCTH.

5. KoHcTpyupoBanue apeomMerpa UWIM  KOHCTPYMPOBAaHHUE JIOOKH H
OIIpelIeICHUE €€ IPY30II0ABEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas paboTta. MoOIIHOCTb.

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

paBHOBecusi pblyara. [IpumMeHeHue mpaBuiia paBHOBECHsS pbluara K OJIOKY.
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«3onoroe mpaBwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpoctbie
MEXaHU3MBbI B OBITY ¥ TEXHHUKE.

Mexannueckas oHeprusa. KuHernueckas W TNOTEHIMaNbHAs JHEPIUS.
[IpeBpanieHre 0HOTO BHUIa MEXAHUYECKOM SHEPTUM B APYTrOr. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHKE.

Jlemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimol.

1. Ompegenenue pabOThl CUIIbI TPEHUS NMPU PABHOMEPHOM JBHXKEHUU Teja

10 TOPU3OHTAIBHON MOBEPXHOCTH.
2. HccrnenoBaHue yCIIOBUM PaBHOBECHS pblyara.
3. Hsmepenue KIIJl HaK1OHHOM NIIOCKOCTH.

4. M3ydeHue 3aKkOHA COXPaHEHUS MEXaHUYECKOU JHEPIUM.
8 KUIACC

Pa3nen 6. TenjioBble siBJIeHHS.

OCHOBHBIEC TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BeliecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJI. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKOU TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnmuueckue u amopdubie tena. OObICHEHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKCHUUA MOJEKYJISIPHO-KUHETUUECKOM TEOPUH.
CmaurBaHUE U KaOWUISIPHBIE ABJICHUS. TENI0BOe paclIMpeHUE U CKaTHUe.

Temneparypa. CBsizb TemIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUYKEHHUS
gactull. BuyTtpennsisi sHeprusi. CrnocoObl HW3MEHEHHS BHYTPEHHEH DHEPTHUU:
Temionepeaaya u COBEpILICHUE paboTHI. Bupr TeIUIoNepeAauu:
TEIUIONPOBOJAHOCTb, KOHBEKIIMS, U3TYUYCHHE.

KomanyectBo TemnoTel. YaenabHas TEINIOEMKOCTH BEIECTBA. 1eIIO0OOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OanaHca. IlinaBneHue u
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcmapenue. Kunenue. YiaenpHas Temiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMochepHOTo
JIaBJICHUS.

BnaxHocTts BO3yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPAHMUSL.

[Ipunuunel pabotsl TermmoBbix asurarenei KIIJ temmoBoro nuraresns.
TerioBble ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jlemoncmpayuu.

1. HabmnroneHue 6poyHOBCKOTO JBUXKECHHUS.
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Ha6monenue nuddyszun.

HaOmronenue siBlieHUI CMauyuBaHUS U KAaWJUISIPHBIX SIBIICHUIA.
HaOmronenue TenaoBoro pacuiupeHus Ted.

W3meHenne naBieHUs ra3a Mpyd U3MEHEHUM 00bEMa W HArpeBaHUU HWJIU
OXJIQXKJICHUH.

[IpaBuna u3MepeHus: TeMIepaTypsl.

Bune! Teruionepenauu.

OxytaxIeHUe IPU COBEPIIIEHUN PaOOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEN Pa3IMUHbBIX BEIIECTB.

. HaOmronenue kunenusi.

. HaOnronenne nocTostHCTBA TeMIEpaTyphl IPU IIABICHUU.
13.

Mopenu TerioBEIX IBUTATEIICH.

Jlabopamopuwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBUSI CHII MOJICKYJIIPHOTO TIPUTSDKCHHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJIIOB OBAPEHHOM COJIM WJIM caxapa.
OneITel MO HAOIIOIEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, XKUIAKOCTEH U
TBEPJBIX TEJI.

OmnpeneneHue JaBJIeHUs BO3IyXa B Oa/JIOHE HITIPHUIIA.

OnbIThI, AEMOHCTPUPYIONIME 3aBUCUMOCTH JaBJIEHUS BO3JIyXa OT €ro
00BbEMa 1 HArpEeBaHUS WA OXJIAXKICHUSI.

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

HaGmronenne wW3MeHEHHST BHYTPEHHEH OSHEpPrud Tejna B pe3ysibTaTe
TEeIIonepeayr U padoThl BHEITHUX CHUJI.

HccnenoBanne sBJICHHS TEIIOOOMEHAa TPH CMEIIUBAHUHM XOJIOJHOW W
rOpsAYEr BOJBI.

OnpeneneHue  KOJUYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEIMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

OmnpeneneHue yaelnbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OnpenesneHne OTHOCUTEIBLHOM BIaXXHOCTH BO3/1yXa.

Onpenenenue yAaeabHOW TEMIOTHI MIABICHUS JIbJA.

Pasznen 7. diaekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poxa 3JIEKTpUYECKHX 3apsaoB. B3aumonercTBue
3apsoKeHHBIX Tel. 3akoH KyioHa (3aBUCUMOCTb CWIJIBI  B3aWMOJAEWUCTBHSA
3apsKEHHBIX TEJ OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEXY TEIAMM).

Onexrpuyeckoe mnone. Hanpspk€HHOCTh anexTpuyeckoro mons. IIpuHoun
CYNEPIIO3HULINH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DIEMEHTapHBIA 3JIEKTPUUYECKUM 3apsl.
Crpoenne aroma. IIpoBOogHMKM W AMDJIEKTPUKH. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKAa.
HcTOYHMKN TMOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KHUIAKOCTIX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUUYECKOE  HaIpPSKEHUE.
ConpoTHuBIECHUE MPOBOJHUKA. Y AEIBHOE COMPOTHBIICHHE BeliecTBa. 3akoH OMma
ans ydactka uenu. llocinenoBarenbHOoe W mapajuleIbHOE — COSOUHEHHE
IIPOBOJHUKOB.

PaGora u MOIIHOCTH 3NEKTpUYECKOTO ToKa. 3akoH Jlxoyns—JleHna.
DNeKTpUYEeCKre eNH U MOTPeOUTeNn dIeKTpruuecKo suepruu B 0biTy. KopoTkoe
3aMbIKAHUE.

[locTosiHHBIE ~ MarHuThl.  B3aumomeicTBHE  IMOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe 1osie. MarauTHoe noJie 3eMJId U €ro 3Ha4eHHe JUIsl )KU3HU Ha 3eMile.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTpPUYECKOro Toka. [IpumeHeHue
JIEKTPOMArHUTOB B TEXHUKE. Jl€MICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOTO TOKa. VCronbp30BaHME S3JIEKTPOJBUIATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

OneiTel @apanes. SABieHne 3MEKTPOMArHuTHON HHAyKuuu. [IpaBumno Jlenna.
DneKTporeHeparop. CrocoObl  TOJIy4eHHUS ~ DJJCKTPUYECKON  DHEPIHH.
DIEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Hemoncmpauyuu.

DJIeKTpU3a1us TeJl.
JIBa poJia 2JIEKTPUYECKUX 3aps/I0B U B3aUMOJIEHCTBHE 3apsKEHHBIX TEJL.
Y CTpONCTBO 1 JEUCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] HHAYKIHS.
3aKOH COXPAHEHUS AIEKTPUUECKUX 3aPSAI0B.
[TpOBOJTHUKH U TU3IEKTPHUKH.
MopnenupoBaHue CHIIOBBIX JINHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKUJIKOCTH.
. 'a3oBB11 pa3psn.
. I3MepeHne Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUYEeCKOTO HANPSKEHUS BOJIbTMETPOM.
. Peocrar 1 marazuH COIpOTUBIICHUH.
. B3anmoeiicTBre MOCTOSIHHBIX MarHUTOB.
. MonenupoBaHrue HEBO3MOKHOCTH Pa3IE€JICHUs MOJIOCOB MAarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHuEe MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHO€ MoJje ToKa. DJIEKTPOMAarHuT.

JleiicTBrE MarHUTHOTO MOJISE HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATENb IOCTOSIHHOIO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHON UHAYKIIHH.

OneiTel @apajes.

3aBUCHMOCTh HAIpPABJIEHUS WHIAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUS.

DneKTpOoreHepaTop NOCTOSIHHOIO TOKa.

Jlabopamopnsie padomul u onvimel.

1.
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10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHWIO DJEKTPU3ANMHN TEl WHAYKIUEH W Tpu
CONPUKOCHOBEHHH.

HccnenoBanue AEUCTBUSL SJIEKTPUYECKOTO TMOJS Ha MPOBOJAHHUKU U
JTUDJICKTPUKH.

COopka 1 mpoBepka pabOThI IEKTPUIECKOHN TIEMH TTOCTOSTHHOTO TOKA.
W3mepenne u peryaupoBaHue CHIIbI TOKA.

N3mepenue u peryianupoBaHie HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Yepe3 PEe3UcTop, OT
CONIPOTHBJIEHUS PE3UCTOPA U HAMPSKEHUSI HAa PE3UCTOPE.

OnbITHI, JTEMOHCTPHUPYIOITUE 3aBUCUMOCTD AIEKTPUUYECKOTO
CONPOTHUBIIEHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOLIAAU IONEPEYHOTO
CEUYEeHMS U MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU MOCIEI0BATEIIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJIS CHJIBI TOKAa MPH MapaUieIbHOM COCIWHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI IEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOP.
OnpeneneHue MOUIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrTope.

HccnenoBanrie 3aBUCMMOCTH CUJIbI TOKA, UAYIIETO YEPE3 JIAMIIOYKY, OT
HANPSDKEHUS HA HEW.

Onpenenenue KIIJ[ HarpeBarers.

HccnenoBanrie MarHUTHOTO B3aUMO/ICHCTBUS TTIOCTOSTHHBIX MarHUTOB.
W3ydeHne MarHUTHOTO TIOJSI  MOCTOSHHBIX ~MAarHUTOB TMPU X
00bEIMHEHNH U PA3CICHUH.

HccnenoBanue nedcTBUS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPETIKY.



17. ONBITBL, JIEMOHCTPUPYIOIIWE 3aBUCUMOCTh CHJbl  B3aHUMOJEHCTBHUS
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HaNpaBJEHUs TOKa B
KaTyILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO T0JIsL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUe U N3y4eHHE pabOThl AIEKTPOIBUTATES.

20. U3mepenue KIIJl 351eKTpoABUTaTENIbHOW YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
VCCJICIOBAHNE W3MCHECHMI 3HAYCHUS M HANPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexannueckoe JaBWKeHHE. MarepuanbHas Touka. Cucrema OTCUETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBukeHue. HepaBHoMepHoe npsMonuHenHoe aBuwxkeHue. CpeaHss 1 MTHOBEHHAs
CKOpOCTb T€Jla TP HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMOsMHEHOe aBmxkeHue. CBoOomHOe
nagenue. OnbiTel ['anumes.

PaBHoMepHOEe aBMkeHHME MO OKpyx)HOcTU. [leprog m wacroTa obpaieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0H HptoTroHa. Bropoi#t 3akon HeroTtoHa. Tpertuit 3akon HeroToHa.
[IpyHLIMT CynepnoO3uIUN CHIL.

Cuia ynpyroctu. 3akoH ['yka. Criia TpeHHUsI: cujla TPEHUS CKOJIbKEHHUS, CUIIA
TPEHUS NIOKOS, IPyTUE€ BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TSATOTEHHUS. YCKOpEHHE CBOOOIHOIO
najgeHus. JIBumxenune miaHeT BOKpyr Connuoa. IlepBas xocmMuueckass CKOPOCTb.
HeBecomocTh U neperpysKu.

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

Nmnynbe tena. IsMeHeHne uMmiynbca. UMImysabC cuiibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexanudeckass pabora ¥ MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
Tperust. CBa3b dHEpruu u padbotsl. [loTeHnnanpHast SHEPTUs Tena, MOJHATOro Hajl
IIOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHeprus ckatou npyxunsl. Kunernueckas
sHeprus. Teopema 0 KHHETUYECKON SHEPruu. 3aKOH COXPAHEHUS] MEXaHMYECKOU
DHEPI'UH.

Hemoncmpauyuu.

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

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

CpaBHEHHE TyTe W TPAEKTOPUN JBHUKEHHUS OJHOTO M TOrO € Tela
OTHOCHUTEBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUS.
HccnenoBanye Npru3HaAKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HabiroieHue nBUKEHUs Tella 0 OKPYKHOCTH.

Habnronenue MexaHM4eCcKuX sIBJACHUH, MPOUCXOIAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM H YCKOPEHHOM JBH)KEHHUU
OTHOCUTENILHO KaOuHeTa QU3HKHU.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl Te€Ja U ACUCTBYIOIIEW HAa HEro
CHJIBL.

Ha0ntonenue paBeHCcTBa CUJI IPU B3aUMOJICHCTBUU TEIL.

M3meHenue Beca Tesna pyu yCKOPEHHOM JBHKECHUH.

Ilepenada uMIrynbca npy B3aMMOACUCTBUY TEIL.

ITpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUM TE.

CoxpaHeHHe UMITyJIbCa IPU HEYIIPYTOM B3aWMOJEHCTBUU.

CoxpaHeHHe UMITyJIbCa TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
Ha0nronenue peakTMBHOTO JIBUYKEHUS.

CoxpaHeHre MEXaHUYECKON YHEPTHH ITPU CBOOOTHOM MaICHUH.
CoxpaHeHHE MEXaHUYECKON SHEPTHUH NIPU JBUKEHUU Teja MO JEHCTBUEM
IPYKUHBI.

Jlabopamopnsie padomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Jjisi pa3roHa W JajJbHEUIIIEr0 paBHOMEPHOTO
JBWDKCHUS IIapUKA WIN TEJICKKH.

OmnpeneneHue CpeaHEl CKOPOCTH CKOJIBKEHHUS OpycKa WIIM JBIKCHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

Onpenenenre yCKOpPEHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HaAKJIOHHOM MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMyTH OT BPEMEHH IIPH PABHOYCKOPECHHOM
JBIKEHUU 0€3 Ha4aIbHOW CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTH  CUJIBI  TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodhuIreHTa TPEHNUS CKOTBKEHUS.

OmnpeneneHue KECTKOCTH MPYKUHBI.

OmnpeneneHue pabOTHl CUJIBI TPEHUSI MPU PABHOMEPHOM JIBH)KCHUU Teja
110 TOPU3OHTAIBHOM MMOBEPXHOCTH.



10. Onpenenenue pabOTBl CUJIBI  YOPYTOCTH MpPU TOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOABUKHOTO U TOJIBUKHOTO OJIOKOB.

11. I3ydyeHune 3aKk0Ha COXpaHEHUS YHEPTHUH.

Pa3znen 9. Mexannueckue KoJ1e0aHUA U BOJIHBI.

KonebarenbHoe nuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUI: IEPHO/,
4acToTa, aMIUINTyJa. MaTeMaTndecKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenue
SHEPTrUH MPHU KOJICOATETHHOM IBUKEHUH.

3aryxatomue  koieOanus.  BwiHyxkaeHHble — KojieOaHus.  Pe3oHaHc.
Mexannueckne BoOJHBI. (CBoiicTBAa MeXaHHYeCKMX BOJH. [IpogonbHble W
NonepeyHple BOJHBL. [[IMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUs.
MexaHudecKkre BOJIHBI B TBEPJOM TeJle, CEICMUYECKHE BOJHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UHpa3Byk u
YIBTPa3BYK.

Hemoncmpauyuu.

1. HaOmromenwe koneOaHWi TeE IMOA AEHCTBHEM CHIIBI TSHKECTH Y CHJIBI
YIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.
HabGnronenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.
PacnipocTpaneHnue npo10JibHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).
HaOnronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
AKyCTHYECKHI1 pe30HaHC.
Jlaﬁopamopnbw pabomul u onvimaol.
1. OmpegeneHre 4YacTOTbl M IEpUoOAa KOJEOAHMM MaTeMaTH4ecKoro
MasiTHUKA.

2. OmnpeneneHue 4acTOTHI U IEpUOAA KOJIeOaHUH MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH MEpUOoa KOIeOaHUH MOABEIIEHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEepUOa KOeOaHUN NPy KUHHOTO MasgTHUKA
OT MaccChl Ipy3a.

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

6. OmbIThI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb Mepuoja  KoJjeOaHuil
NPYKUHHOTO MasiTHUKA OT MACChI IPpy3a U )KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus CBOOOTHOTO MaeHHUS.

Pasznen 10. DnekTpoMarauTHoOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  ToJie.  ODJEKTpOMarHuTHble  BOJHBL.  CBONCTBa
ANEKTPOMArHuTHbIX BOJH. lllkana snexkTpoMarHuTHbIX BOJH. Mcmosb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.
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OnexTpomMarHuTHas npupoga ceera. CKopocTh cBeTa. BOgHOBBIE CBOICTBa
CBeTa.

Jlemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie padomul u onvimel.

1. W3yuenue CBOWCTB SJIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIHHOTO

tenedoHa.

Pa3znen 11. CBeToBbI€e ABJI€HHUS.

JlyueBas  moxpenp  cBera.  Mcrounuku ~— cBera.  [IpsmonmHenHoe
pacrnipoctpanenue cBera. 3atMenusi Connina u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKajio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOoH TMpeaomieHUs1 cBera. [lonHoe BHyTpeHHee
OTpaKEHUE CBeTa. VICMOnap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAX.

Jlmaza. Xom myweir B 1nmH3e. Onruueckas cucrema (oroamnmapara,
MUKpOCKONa M Tejeckona. ['ma3 kak onrThueckas cucteMa. biInM3opykKocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hblorona. CroxeHue
CIIEKTPAJIbHBIX IIBETOB. /ucnepcus ceera.

Jlemoncmpayuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tonyyenue n300paxkeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

Xon nyuyei B coOuparolie JIMH3e.

XoJ yder B paCCEeUBAIOIIEH JIMH3E.

[Tomyuenue n300pakxeHnii ¢ TOMOIIIBIO JIMH3.

[Tpunuun aeictBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Moaens rinasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomy4yenue 6eoro cBera Mpu CI0KEHUU CBETa Pa3HBIX 1[BETOB.

Jlabopamopnsie padomul u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yrja OTpPa)KE€HUsS CBETOBOrO Jiydya OT yrJia
NaJICHUS.

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

3. HccnepoBaHue 3aBUCHMOCTH YIUIA MPEJTOMIIEHUS CBETOBOTO JIy4ya OT yIJia
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».
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4. Ilomydenue n300paxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3HI.
Omnpenenenre (HOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMparoei
JIVH3BI.

6. OIbITHI 1O Pa3JI0KEHUIO OETIOro CBETA B CIEKTP.

7. OnbIThl O BOCHPUSATHUIO IIBETA MPEAMETOB IMpPHU UX HAOJIOJACHHH 4Yepes3
[[BETOBBIC (DPUIIBTPBHI.

Pa3nen 12. KBanToBblIe siBJIeHHS.

OmnwiTel Pe3epdopna u mianerapHass mojenb atoma. Monens atroma bopa.
HcnyckaHue v NorioieHne cBera aroMoM. KBaHThl. JIMHEHYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oeta- U ramma-usnydenus. CTpoeHue aTOMHOTO
anpa. Hykinonnas wMozens aromHoro sapa. HMszoromsl. PaanoaxtuBHBIE
npespaiuenus. [lepuoa noiaypacnaga aTOMHBIX sIIEp.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSA0BOTO M MAacCOBOIO YHCEIL.
DOHeprusi CBA3M aTOMHBIX sjaep. CBA3b Macchl U dHepruu. Peakuuu cUHTE3a U
nenenusd siaep. Ucrounuku sneprun ConHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX HW3IIYYEHHM Ha JKUBbIC
OpTaHU3MBl.

Hemoncmpauyuu.

1. CHeKTpbl U3IYyYEHHUS U TOTJIOMICHUS.

2. CHoekTpsl pa3IMYHbIX T'a30B.

3. CnekTtp BogopoJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. PaboTta cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrtpanus n3nydeHus: pUPOJHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnsie padomul u onvimel.

1. HaOnroneHue CruIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIy4YECHHUS.

2. HMccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPIMU YaCTULBI 10 TOPMO3HOMY

nyTH (1o ¢poTtorpadusim).

3. W3mepenue paanoakTUBHOTO (OHA.

IToBTOPUTEIBHO-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO-0000IAOMINKA MOYJIb TPEAHA3HAYEH JJII CHCTEMAaTU3aluu
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWs M OMbiTa  JESTEIbHOCTH,
IPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (GU3MKH, a TAKXKe JJI MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHy 10 (u3uKe i 00ydaromuxcs,
BBIOpABIIMX ATOT YUEOHBII MpeaMeET.

[Ipy “3ydeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OECHeunBaeTCsl JOCTUXKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass T'PaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIIEHOBAHUS



SIBJICHUM TPUPOJLI M TEXHUKH, OBJIAJICHUEC YMCHHSIMHU OOBSICHATH (PU3MUECKHE
SIBJICHUS, TPUMEHsS TMOJIydEeHHbIE 3HAHMS, pelarh 3aJadyd, B TOM YHCIE
KAuE€CTBEHHbIE U AKCIIEPUMEHTAJIbHBIC.

[TpuHIMNIUATBHO AESTENBHOCTHBIN XapakTep JAaHHOTO pasjiefia peaju3yeTcs
32 CYy€T TOro, 4YTO OOYyYalONIMECs BBIMOJHSAIOT 3aJlaHusd, B KOTOPBIX UM
IpeJIaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWUW pacro3HaBaTh M HAYyYHO OOBSICHATH
bu3nUecKkue BICHUS B OKPYKaIOIIEeH NMPUPOJie U OBCEAHEBHOM KU3HU;

UCITI0JIb30BaTh HAYYHbIE METO/Ibl MCCIIEOBAaHUSI (PU3HUECKUX SIBICHUH, B TOM
YuCcIie JUIsl MPOBEPKU FUIIOTE3 U MOJYyUYEHUS TEOPETUUECKUX BHIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HaMOOJEe BaXKHBIX JTOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTHIA, HAPUMEP, TPAKTUIECKOTO UCIIOIB30BAHMS PA3TMYHBIX UCTOYHHUKOB
HHEPruM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
HHEPTUHU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHU A

N3yuyenue (u3MKyM Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HAMpPaBICHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHbIX
pE3yJIbTaTOB.

B pesynbrare usyuenus Gu3MKM Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs OyayT copMUpOBaHBI CIEIYIONIME JTUYHOCTHBIE PE3yJbTaThl B
4YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
(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
ATHYECKHUX MPOOJIEM, CBI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JAOCTHUKCHUN
(1)5637197

- OCO3HAaHHME BAXXHOCTH MOPAIBHO-ITUYECKUX INPHUHLMIIOB B JESITEIBHOCTH
YYEHOrO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUSITUE ICTETUYECKUX KAayeCTB (PU3NYECKOM HAyKHU: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

- OCO3HaHUE IEHHOCTH (U3MUYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHMH, BAXKHEHMIIEH COCTABIIAIOLIEH
KYJIbTYDBI,

- pa3BUTHE HAy4YHOM JIHOOO03HATEIBHOCTH, MHTEpECa K MCCIEN0BATEIbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOLUMOHAJIBLHOIO
OJ1aromoJry4usi:

- OCO3HAaHHE LIEHHOCTH O€30MacHOro o00pa3a JKU3HU B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BaKHOCTH NpaBWJI O€30IIaCHOrO MOBEAEHUS Ha
TpPaHCIIOPTE, Ha JIOPOTax, C AJNEKTPUUECKUM U TEIJIOBHIM O0OPYIOBAHHUEM B
JOMAIIHUX YCIIOBUAX;

- c(popMUPOBAHHOCTb HaBbIKa pe(daekcuu, NpU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TaKOTO K€ IIpaBa y IpYyroro 4yejaoBeKa;

6) Tpy10BOIr0 BOCTIMTAHMS:

- AKTMBHOE y4YaCTHE€ B PEIIECHUU MPaKTUYECKHX 3a1ady (B paMKax CEMBH,
0o0pa3oBaTeNbHONM  OpraHW3alld, TrOpoJia, Kpas) TEXHOJOTHMYECKOH U



COLIMAJIbHOW HANpPaBJIEHHOCTH, TPEOYIOIMX B TOM YHCIE M (PUIUUECKHUX
3HAHUM;

e - HHTEPEC K MPAKTUYECKOMY U3YUCHHIO MPOQPECCHIA, CBA3AHHBIX C (DU3HUKOI;

e 7)3K0JI0TrH4€CKOr0 BOCIIUTAHUSA:

e - OpPHEHTALUs HA NPUMEHEHUE (PU3NYECKUX 3HAHUW Ul pElIeHUs 3ajad B
o0JacTl OKpY’Kalolllel cpenbl, MJIAHUPOBAHUS TIOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCJIEACTBUAN I OKPYKAIOIIEW CPEJIbl;

e - OCO3HaHME IJI00AJBHOIO XapakTepa HKOJIOTMYECKHX IMpoOJiIeM M IMyTed ux

peleHus;

e 8) ajmanTanuMm K M3MEHSIOIIUMCH YCJOBHAM COUMAJIbHON W NMPHPOIHOH
cpeabl:

e - MOTPEOHOCTh BO B3aUMOJACHCTBUU TPU BBIMOJHEHUU HWCCICAOBAHUN U
MPOEKTOB (PU3UYECKON HAIMpPaBIECHHOCTH, OTKPBITOCTh OMNbBITY W 3HAHUSIM
APYTHX,

e - TIOBBIICHHE YPOBHA CBOE€M KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO
NEATENIbHOCTD;

e - MOTPEOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4ucie GOpMyIUpOBATh
UJEH, IOHSTHSL, TUIIOTE3BI O (PU3HUECKUX OOBEKTaX U SIBJICHUSX;

e - OCO3HaHME ACPUIMUTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH B 00JacTH
buzukwy;

e - IUIAHUPOBAHHE CBOETO pPA3BUTHS B TNPUOOPETEHUH HOBBIX (PUINYECKUX
3HaHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

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

METAINIPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOEHHUS TpOTrpaMMbl MO (U3UKE HAa ypPOBHE OCHOBHOTO
ob11ero oopa3zoBaHus y oOy4aromierocs: 0yayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TTO3HABATEILHBIC YHUBEPCATIbHbIC YICOHBIC JECHCTBUS,
KOMMYHUKATHUBHBIC  yHUBEpPCAJIbHBIC  Yy4eOHBIC  JCHCTBUSA,  PETYJIATUBHBIC
yYHHUBEpCaJbHbIC yUeOHbIC TCHCTBHUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJornueckue a1eiicTBHA:
e BBIBIATh W XapaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKU OOBEKTOB
(siBNIEHU );



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIaCCU(PUKAIIUNA, OCHOBAHHUSI JIJIS
0000111eHUs 1 CPaBHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH Y MIPOTHBOPEUMS B pACCMAaTPUBAEMbIX (haKTax,
JAaHHBIX U HAOIOICHUSAX, OTHOCAIITNXCS K (PU3UUESCKUM SIBICHUSM;
BBISIBJSITH  TTPUYMHHO-CJICICTBEHHBIC CBS3M TPH HW3YYEHUU (PU3NIECKUX
SIBJICHUM ¥ TPOIIECCOB, JIeTaTh BHIBOJBI C UCIOJIb30BAHUEM JCTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKJIIOUCHHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bU3UYECKUX BEITMYHH;

CaMOCTOSITEJIbHO BBIOMpAaTh CHOCOO0 pelieHus y4dyeOHOW ¢u3udecKon
3amaun (CpaBHEHHWE HECKOJBKMX BAapHAHTOB PEIICHHUs, BHIOOpP HamOomee
HOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIBHO BbIICTICHHBIX KPUTEPHEB).

Ba3oBble uccieaoBaTe/ILCKHeE TeCTBUA:

UCTIOJIb30BATh BOMPOCHI KAK UCCIIE0BATEIbCKUI HHCTPYMEHT ITO3HAHMS;
IPOBOJUTH IO CAMOCTOSITEIHHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
¢u3nyecKuil SKCHEPUMEHT, HEOOJIBIIOE UCCIENOBaHHE (HU3UUECKOTO
SIBJICHUS;

OLICHWBATh HAa NPUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMaIHIO,
HOJYYCHHYIO B X0JI€ HCCIIEIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOATENBHO (HOpMYIHPOBaTH 00OOIIEHNS U BBIBOBI 110 pe3yIbTaTaM
IPOBEAEHHOTO HAOIIOICHUS, OIBITA, UCCIICJOBAHMUS,

IPOTHO3MPOBATh BO3MOXKHOE  JajbHEeWIIee pa3BUTHE  (PUIUYECKUX
IPOIIECCOB, a TAKXKE BBIABUTaTh MPEATNOJIOKEHHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSAX M KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh PA3INIHBIC METOJbI, HHCTPYMEHTHI U 3aIIPOCHI TIPHU TIOUCKE U
otbope mHMOPMAIIMK WM JAHHBIX C YYETOM TPEIJIOKEHHON y4eOHOMH
dbuznyecKoi 3a1a4u;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBaTh M MHTEPIIPETUPOBATh MH(POPMAIIHIO
pPa3TUYHBIX BUJOB U (POPM MPEACTABICHHS;

CaMOCTOSITEIbHO ~ BBIOMpATh ONTHUMAJbHYIO (OpMy MpeACTaBICHUS
uHQOpMAIIMU W WUTIOCTPUPOBATH pelIaeMble 3aJaddl  HECIOKHBIMHU
cXeMaMHu, IuarpaMMaMu, HHOU rpaduKol U UX KOMOMHAIMSAMHU.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:

B X0/€ OOCYXIeHHsI yuyeOHOro maTepuana, pe3ylbTaToB JabOpaTOpHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00OCYX AaeMOM TEMBI U
BBICKa3bIBaTh HJIEW, HAICJICHHbIC Ha pPEIICHHE 3aJaud U IOAJIepKaHHe
OJ1arokenaTeabHOCTUA OOILECHNUS;

COIOCTABJIATh CBOM CYXIEHHS C CYXKICHUSAMU JAPYTUX YYAaCTHUKOB
Juanora, oOHapyXHBaTh pa3IU4KMe U CXOACTBO MO3UIIHIA;



BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOIMYHO TPEICTABIATh PE3yIbTaThl BBIMOIHEHHOTO (PU3NYECKOTO OMBITA
(3KCnIEpUMEHTA, UCCIIEOBAHUS, IPOEKTA);

NOHMMAaTh W MCHOJb30BaTh  IMPEUMYIIECTBA  KOMAaHIHOM U
UHAMBUAYAJIbHON paOOThl MpPU PEIIEHUU KOHKPETHOW (QU3ndecKon
npobJieMbl;

IPUHUMATh LIEJId COBMECTHOM AESATENbHOCTH, OPraHU30BbIBATh JIEUCTBUS
no €€ JMOCTHKEHUIO: paclpelesiiTh poiH, OOCYKIaTh IpPOLECCHl HU
pe3yJIbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUS HECKOJIBKUX JIFO/IEH;
BBITOJIHATH CBOIO 4acTb PabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yibTara 1o
CBOEMY HANPABICHUIO W KOOPAUHUPYS CBOU JEUCTBUA C APYTUMHU
YIEHAMH KOMaHbL;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJIaJa B OOLIMM NPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.

PerynsiTuBHbBIC YHHBepcaJbHbIe y4eOHbIe 1eHCTBUS

Camoopranusanus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyalMsIX, TPEOYIOIINX
JUI pelieHus (U3NYECKUX 3HaAHU;

OPUEHTHPOBATbCS B  Pa3IMYHBIX MOAXOAAX MPUHATUS  pELICHUN
(MHOUBUYaJdbHOE, NMPUHATHE PEIICHUS B IpyNIe, NPUHATHE pELICHUN
rpyNIon);

CaMOCTOSITENIbHO COCTaBIISTh AITOPUTM pelIeHUsT PU3NUECKON 3a1aul WIH
IUTAHAa HMCCIIEJOBAHUSA C Y4ETOM HMMEIOIIUXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh NpeJiaracMble BApUAHThI PEIICHUN;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJIL, IMOIUOHAJIBLHBbIN HHTE/JIEKT:

JlaBaTh aJ€KBaTHYIO OLEHKY CUTYallMu U MPeAJiarath 1jiaH €€ U3MEHEHUS;
OOBACHATH TMPUYMHBI  JTOCTMOKEHHUS  (HEJOCTHXKEHHUS) Ppe3yJbTaTOB
NEeSATEIbHOCTH, JaBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY;

BHOCHUTbh KOPPEKTHUBBI B JAEATEILHOCTH (B TOM YHUCIIE B XOJ BBIOJIHEHUS
(GU3NYEeCKOTO WCCAEAOBAHHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CHUTYyallMii, YCTAHOBJIEHHBIX OIIUOOK,
BOZHUKIINX TPYIHOCTEM;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA L[EIU U YCIOBUSIM;

CTaBUTH ce0s HA MECTO IPYroro 4YeJIOBEeKa B XOJE CIOopa WU JUCKYCCUU
Ha HayYHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYIroro;
NPU3HABaTh CBOE MPaBO Ha OMIMOKY MpPU pelieHUur (PU3NYECKUX 3a/1a4 WU
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.



INPEAMETHBIE PE3YJIBTATBI

K xoHniy oOyuenus B 7 kjiacce npeIMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCSl YMEHUI:

UCIIOJIb30BaTh  MOHATHS:  (PU3MYECKHME W  XUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIOTEe3a, €AUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUS BellecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSIMOJMHEHHOE), TPACKTOPHUsA, PaBHOACHCTBYIOIIAS
cuna, gedopmanus  (ympyras, — IUlacTH4YecKas),  HEBECOMOCTb,
COOOIIarITHeCs COCY/IbI;

paznuyath sBiaeHUs (AudQy3us, TEIIOBOE IBIKCHHUE YACTHUIl BEIIECTBA,
paBHOMEpPHOE  JBW)KCHHE, HEPAaBHOMEPHOE  JABWKEHUE, WHEPIUs,
B3aUMOJEUCTBUE TEJI, PABHOBECUE TBEPIABIX TEN C 3aKPEIUIEHHOW OCHIO
BpallleHus, IMepenaya JJaBiCHUS TBEPABIMU TeEJIaMH, >KUAKOCTSIMHU U
razamy, arMocdepHoe JaBjieHHWe, IUIaBaHUE Tejl, MpeBpalleHUs
MEXaHUYECKON SHEPTruu) MO OIMHCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIONIUX TaHHOE (PU3UIECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3MYECKUX  SBJICHHUA B
OKpY’>KalollleM MHpEe, B TOM uHcle (u3nyeckue SBICHHUS B TPHUPOJE:
IpPUMEPBI JABUKEHHUS C Pa3IMYHBIMU CKOPOCTSIMHU B >KMBOW U HEXKUBOU
npupoje, JCUCTBUE 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,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUIA;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (M3UYECKUE SBIICHUS, UCIIOIB3YS
dbu3ndeckue BETWYMHBI (Macca, O00BEM, TUIOTHOCTH BEIIECTBA, BpEMs,
yTh, CKOPOCTh, CPEIHSSA CKOPOCTh, CHUJIa YIPYTOCTH, CHJIa TSDKECTH, BEC
Tela, Cwia TpEeHus, JaBieHue (TBEPAOro Temna, >KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAS] CUJIa, MEXaHWYECKas paboTa, MOIIHOCTh, MJIEYO CHIIBI,
MOMEHT CWIbl, KOXD(HUIMEHT TOJE3HOTO JEHUCTBHUSI MEXaHH3MOB,
KWHETHYECKas W TOTCHIMAIbHAS SHEPTUs), MPU OMHCAHUHM MPABUIHHO
TPakToOBaTh  (U3MYECKUI  CMBICA  HUCHOJIb3YEMBIX  BEJIMYMH, HX
0003HaYeHUA U EIUHUIIBI (U3NUYECKUX BEIMYMH, HAXOIUTh (HOPMYIIbI,
CBS3BIBAIOIIME JIAHHYIO (PU3MYECKYIO BETUYMHY C APYTMMHU BEJIMYMHAMU,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIINYNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
WCIIOJIB3Ys TIpaBUJia CJIOKEHMS CUJI (BAOJb OJHOU MpsMOit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBeCHs pbryara (0soka),



«30JI0TOE€ MPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOM
SHEPruH, TPU O3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BHIPAKEHUE;

OOBACHATH (PU3MUECKUE SBIEHMSI, IPOLIECCH U CBOWCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE CHTyalud IPaKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHUE u3 1-2
JIOTHYECKHX IIIAaroB ¢ OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WA 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B 1-2 JEHCTBHs, MCHOJB3Yys 3aKOHBl H
(opMyibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIU3a
YCIIOBUS 33/1a4M 3aIIUCBHIBATh KPATKOE YCIOBHUE, MOJACTABIATh (PU3NUECKHE
BEJIUYMHBI B (OPMYJBI U MPOBOAHUTH PACUEThl, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PEIICHUs 3a/1ay, OLEHUBATh PEAIMCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKO BETUYUHBI;

pacrmo3HaBaTh MPOOJEMBbl, KOTOpPbIE MOXKHO PELIUTh MPU MOMOIUIH
(bu3nYECKUX METOAOB, B OTMCAHUH MCCIIEIOBAaHUS BBIICTSATH IPOBEPSIEMOE
NpEeAnojoKeHue  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
IIOJlyYEHHBIM pe3y/lbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITA, J€1aTh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKUX SBICHUNA WU
buznyeckux CBOICTB TeN: dbopMynupoBaTh IIPOBEPSIEMbBIE
IPEIO0JIOKEHNS, COOMPaTh YCTAHOBKY U3 MIPEIJIOKEHHOI0 000pYy10BaHMs,
3aMKChIBATh X0/ ONbITA U POPMYIUPOBATH BBIBOJBL;

BBIIOJIHATh MPsAMBIE H3MEPEHMS PACCTOSHHUS, BPEMEHM, MacChl Tela,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAaHUEM aHAJOTOBBIX U
mupoBBIX MPUOOPOB, 3aMUCHIBATh IOKa3aHHUS MPUOOPOB C Yy4ETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUH;

IPOBOANUTH MCCIEAOBAHNE 3aBUCUMOCTU OJHOM (PU3MUECKON BETUYMHBI OT
JIpPYrol € HCIOJb30BAHHEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO JIBMXKYLIErOCs TeJla OT BPEMEHW JIBJKEHHS Tela, CHJIbI
TPEHUsI CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CUJIBI TPEHUS OT IIOIIAAN COIPUKOCHOBEHUS TEN, CUIIBI
YIOPYTrOCTH OT YAJMHEHUS NPYKHUHBI, BHITAIKMBAIOIIEH CHIIBI OT 00BbEMa
NOTPYKEHHON YacTH TeJla ¥ OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCHUMOCTH
OT IUIOTHOCTHU TeJla, OT IIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUM
IJlaBaHus TeJ, YCIOBUU paBHOBECHs pblyara v OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  YYEOHOrO UCCJEIOBaHMS, CcOOUpaTh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEAys NPENJIOKCHHOMY IUIaHy, (PUKCHpOBaTh
pe3yabTaThl MOTYYEHHOM 3aBUCHUMOCTH (DU3MUECKUX BEJIMYMH B BUJC



NPEIJIOKEHHBIX TaOnuil U TpadUKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMUS;

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPIOTO Tena, Cuja TPEHHUS CKOJIBXKCHUS,
JaBJICHUE  BO3/AyXa, BBITAJIKUBAIONIAs CHJIA, JICHCTBYyIOIIas  Ha
HOTpyXEHHOE B KHUAKOCTh TENO, KO3(PPUIMEHT MOJEe3HOro AeHCTBUA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKUUHU: TpU
BBITIOJTHEHUH HW3MEPEHUI CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAaHOBKY W
BBIUUCIISTH 3HAUCHNE NICKOMOMW BEJIMUHHBI,

coOIOAaTh MpaBuiia TEXHUKN O€30MaCHOCTH TpU paboTe C 1abopaTOPHBIM
obopynoBaHuEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, IMHAMOMETp, COOOIIAIKUecs COCyabl, Oapomerp,
phIYar, MOIBWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTB;
XapaKTepu30BaTh MPUHIUIBI JACUCTBUA U3YYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMNHCAHHUA (B TOM YHCIE:
NOJUINITHUKY, YCTPOMCTBO BOJONPOBOJA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEP, OPITHEBOW HACOC, apEOMETP ), UCTIOIB3YsI 3HAHUS
O CBOMCTBaxX (pM3MYECKUX SIBICHUN W HEOOXOAUMBbIC (PH3UIECCKHE 3aKOHBI
U 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MpPUMEPax)
IPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHUW B TOBCEIHEBHOM
JKU3HU Il oOecrieueHrsi 6€30IacHOCTU MpU oOpalleHuy ¢ npudopaMu U
TEXHUYECKHUMU YCTPOMCTBAMH, COXPAHECHHS 3IO0POBbS U COOIIOIACHUSI
HOPM 3KOJIOTUYECKOTO TMOBEJICHHS B OKPY’KaIOIEH Cpe/Ie;

OCYHIECTBIISAITh OTOOp HMCTOYHMKOB wuH(opmanuu B HHTepHere B
COOTBETCTBUH C 33J]JaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOITIXCS
3HAHUA W TyTéM CpPaBHEHHUS PA3JIUYHBIX HCTOYHUKOB BBIJICIATH
uHpOpMaIMIO, KOTOpas SBISIETCS MNPOTHUBOPEUYUBONM WM MOMKET OBITH
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
auTepaTypy  (QHU3MYECKOro  CcoAepaHWs, CIPaBOYHBIE MaTEepHAIIbI,
pecypcel cetu MHTEepHET, BiageTh NpuéMaMu KOHCIICKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
cO3/aBaTh COOCTBEHHBIE KpPAaTKHE MUCHMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpMANUU (PU3UIECKOTO COACPKAHHS, B TOM
qrciie MyOJUYHO JeNaTh KpaTKHe COOOIICHUS O pe3ysbTaTax IMPOCKTOB
WM Y4eOHBIX HWCCIEAOBaHWN, MpPH D3TOM TPaMOTHO HCIIOJIB30BATh



U3YYCHHBbI TOHATUWHBIN anmapaT Kypca (U3HMKH, COINpPOBOXAAThH
BBICTYIUICHUE NTPE3EHTALIUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAHUM pacHpeneniTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTaBICHHBIMHU 3a/layami,
CICIWTHh 3a BBINOJIHCHUEM IIJIaHA JCHCTBUM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJaJA B  JEATENBHOCTh  TPYMIbl, BBICTPAaUBAThH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHIy 00yueHus B 8 kiacce rnpeaMeTHbIE pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHHUI:

UCIIOJIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB U MOJICKYJI, arpeTraTHbIC COCTOSHUS BEIIECTBA, KPUCTATUIMUECKHUE U
amop(HBIC TeNa, HACHINIEHHBIM W HEHACHIIIEHHBIM Map, BIAXHOCTH
BO3/lyXa, TeMIleparypa, BHYTPEHHsISI SHEPIUsi, TEIUIOBOM JIBUTaTEb,
AIIEMEHTAPHBIN AJIEKTPUUYECKHUU 3apsijl, FIEKTPUUECKOE o€, MPOBOJIHUKU
U IUDJICKTPUKH, TIOCTOSTHHBIN 3JIEKTPUIECKUN TOK, MATHUTHOE TIOJIC;
pasznuyaTh SBJICHHS (TEIJIOBOE pACIIMpPEHUE U CHKATHeE, TEeIulonepeaaya,
TEIJIOBOE€ PaBHOBECHE, CMAYMBAHUE, KAWJUISPHBIE SIBJICHUS, HCTIApCHUE,
KOHJIEHCAIMsl, IUIABJIEHUWEe, KpHUCTAJUIM3auus (OTBEpJEBaHUE), KHUIICHUE,
TerJIonepeaaya (TEeTIONpPOBOHOCTb, KOHBEKIHS, U3ITy4YEHHUE),
AIIEKTPU3AIUS TEJ, B3aUMOJICHCTBHUE 3apSAI0B, NEHCTBUS AJIEKTPUUIECCKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JECHUCTBUE
MarHUTHOTO TI0JIS Ha TIPOBOJIHUK C TOKOM, AJICKTPOMArHUTHAS WHIYKITUS)
0 ONHCAHUI0 HUX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JTaHHOE (PU3HUECKOE SBIICHHUE;

pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3MUECKUX SBICHUNW B
OKpY)KaIoIeM MHpEe, B TOM 4YHCIe (u3nyeckue SBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUIApHBIE SBJICHUA B MPUPOJE,
KpUCTaUIbl B TMpupojae, usiydeHue CoaHua, 3amMep3aHue BOJIOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPUUECKUE
SBJICHUSI B aTMocdepe, DJIEKTPUUECTBO JKMBBIX OPTraHW3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid TOJIFOCOB, POJIb MATHUTHOTO TOJISA JUISl JKM3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MPU 3TOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECCTBEHHBIE CBOMCTBa (MpHU3HAKH) (U3UUYECKHUX
SIBJICHUM;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (M3UYECKUE SBIICHUS, UCIIOIB3YS
bu3nueckue BeTUYUHBI (TeMIlepaTypa, BHYTPEHHSI SHEPTUs, KOJIUYECTBO
TEIJIOThI, yJieJbHAs TEIJIOEMKOCTh BEIECTBA, YyJAENbHAs TeruioTa
IUIaBJICHUS, YJleNbHAs TeIloTa NapooOpa3oBaHUs, ylelbHAs TeIioTa
CropaHus TOIUIMBA, KOI(PPHUIIMEHT TOJIE3HOTO JIEUCTBUS TEIJIOBOM



MAIlIMHBI, OTHOCHUTEJbHAS BIIAXKHOCTb BO3AYyXa, JJIEKTPUUYECKUN 3aps,
CHWJIa TOKA, JJIEKTPUYECKOE HAMNPSIKECHHE, CONPOTUBICHUE NPOBOIHHUKA,
yIeIbHOE  CONpPOTHBICHHWE  BellecTBa, paboTta W MOIIHOCTh
ANIEKTPUYECKOTO  TOKAa), MpPH  OMNHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3MYEeCKUl CMBICH MCIOJIb3yeMbIX BEJIWYUH, 0003HAUEHUS U EIUHUIIBI
bU3NYeCKUX BEIMYMH, HAXOAWTHh (HOPMYJIBI, CBS3BIBAIONINE JTAHHYIO
GU3NYECKYI0 BEJIMYMHY C JAPYTHMH BEIWYWHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BETUYMH;

XapaKTepu3oBaTh CBOWCTBA TeJd, (U3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KNHETUUYECKONM TEOpUHU
CTPOCHUSI BEIIECTBA, MPUHIIMI CYNEPHO3UIIMU T0JIeH (HA KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa i1 yJacTKa LENu, 3aKOH
Jxoymsa—JleHnia, 3aKOH COXpAaHEHWs DJSHEPrud, IIPpA ITOM J1aBaTh
CJIIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA M 3alHUChIBaTh €r0 MaTEMaTUYECKOe
BBIPAKECHUE;

OOBACHITh (M3UYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHUCIE W B
KOHTEKCTE CHUTyalMid MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIISITH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JOTHYECKUX
miaroB ¢ omnopoi Ha 1-2 U3y4YEHHBIX CBOWCTBA (DU3UYECKUX SIBJICHUMH,
(bU3NYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemaTth pacu€THble 3a7ayd B 2—3 JCHCTBUS, HCHOJB3Yys 3aKOHbI U
dbopMyIbl, CBs3bIBaIONIME (PU3NYECKHE BEIUYMHBI: HAa OCHOBE aHalM3a
YCJIOBHUSL 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX I pelleHHs] 3aJadyd, BBIOUpATh 3aKOHBI U (OPMYJIbI,
HEOoOXoauMbIe JUIsi €€ pelieHUs, NPOBOJAUTH PACUEThl M CPABHHUBATH
MOJIYYCHHOE 3HaUCHNE (PU3NYECKON BETUYMHBI C U3BECTHBIMH JTAHHBIMU;
pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(bU3MYECKUX METOJOB, HCIOJb3Yysl OMUCAHUE HCCIEIOBAHUSA, BBIACISAThH
IPOBEPSIEMOE  MPEANOJIOKEHUE, OLECHUBATh MPABUIBHOCTh IOPSJIKA
IIPOBEICHUS UCCIICIOBAHUSA, JIEJIATh BHIBOJIBI,

MPOBOJUTH OMBITHI MO HAOMIONCHWIO (U3WYECKUX SBJICHUA WITU
(bu3MYecKUX CBOMCTB Tel (KanWUIIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHHUSI
BO3JlyXa OT ero o0bEMa, TeMIEpaTypbl, CKOPOCTH MpPOIlecca OCThIBAaHUS U
HarpeBaHusi MPU M3IYYECHHH OT IIBETa H3IyYaromer (MOorIonaroiei)
ITIOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOABI OT TEMIIEPATYPbI KUJIKOCTU U
oA €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEI U B3aWUMOJCHCTBUE
AIEKTPUYECKUX 3apsijioB, B3aUMOJICCTBUE TIOCTOSHHBIX MArHUTOB,
BU3yaJIM3allisl MArHUTHBIX IIOJIEM ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHUTHOI'O TOJISI HAa MPOBOJAHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuTa,



CBOMCTBAa DJIGKTPOABUTATENSI TIOCTOSHHOTO TOKa): (HOpMyIupoBaTh
MIPOBEPSEMbIC MPEIOJIOKEHHUS, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO
000pyI0BaHMs, OMIMCHIBATH XOJ1 OMBITA U (POPMYIUPOBATH BHIBOIHI;
BBITIOJHATh  NOPSIMbIE  WM3MEPEHUS  TEMIIEPATypbl,  OTHOCUTEIBbHOU
BJI&JKHOCTH BO3JyXa, CHJIbI TOKA, HANpPSHKEHHS C UCIOJIb30BAHUEM
aHAJIOTOBBIX TPHOOPOB M JATYMKOB (DU3UYECKUX BEIMYMUH, CPABHUBATH
pEe3yAbTaThl UBMEPEHUN € YUETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMUYUHBI OT
IpPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONIPOTHUBJIEHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOIAJHA TOIEPEYHOrO
CEUCHMS U YAEIBbHOTO CONMPOTHUBJIEHUS BELIECTBA MPOBOJIHUKA, CHIIBI TOKA,
UIyLIEro 4Yepe3 MNPOBOAHUK, OT HANPSKEHUS Ha NPOBOJHUKE,
UCCIIEOBAHUE IIOCHEAOBATEIBHOTO M  MAPAJUIEIBHOTO COEAUHEHUN
IPOBOJHUKOB): IJIAHUPOBATh MCCIIEOBAaHUE, COOMpaTh YCTAaHOBKY U
BBHITIOJIHATh M3MEPEHUsI, CICAys NPEIJIOKCHHOMY IUIaHy, (hPUKCHpOBaTh
pE3yNbTaThl TIOJYYCHHOW 3aBHCHUMOCTH B BHUJIE TaOMUI[ U TpapuKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTATAM MCCIEA0BAHUS,

IPOBOJUTh KOCBEHHbIE HW3MEpPEHUs] (PU3NYECKHX BeIWYUH (yAeibHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE TMPOBOJAHHMKA, pabdoTa U
MOIIIHOCTh JJIGKTPUYECKOTO TOKA): IJIAHUPOBATh W3MEPEHHUs, COOUpaTh
DKCIIEPUMEHTAIBHYI0 YCTAHOBKY, CIEIys MPEIIOKECHHON UHCTPYKIUHU, U
BBIYHUCJIISITh 3HAYEHUE BEJINYNHBIL;

coOJro/1aTh NMpaBuiia TEXHUKHA 0€30MaCHOCTH MPHU padboTe ¢ 1ab0paTOPHBIM
000py/TI0BaHUEM;

XapaKTEepPU30BaTh MPHUHIIUIBI  JEHCTBUS W3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX oOmucaHus (B TOM YHCIIE:
CHUCTEMa OTOIUICHHS JIOMOB, THTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIBTMETP, CUETUHMK DJIEKTPUUYECKOW HHEPTUM, 3JIEKTPOOCBETUTEIIbHBIC
pUOOPHI, HATPEBATEIIbHBIC IEKTPONPUOOPHI (MPUMEPHI), ITCKTPUICCKUE
MPEAOXPAHUTEIIN, IIEKTPOMATHUT, 3JIEKTPOJIBUTATENbh TOCTOSIHHOTO TOKA),
UCIIOJIb3Yysl 3HAHUS O CBOWCTBaX (PU3MUECKUX SBICHUNW U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTBIE TEXHUYECKUE YCTPOMCTBA M HW3MEPUTEIIbHBIC
npubOpel O CXeMaM M CXEMaTUYHBIM PUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETP, TEPMOC, IMCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX
LEINEN C MOCIEA0BATEIbHBIM U MAPAJUIENbHBIM COEUHEHUEM 3JIEMEHTOB,
pasnuyasi ycJIoBHbIE 0003HAYEHUS DJIIEMEHTOB JIEKTPUUYECKUX IIeTIEH;



NPUBOAUTh  NpUMEPHl  (HAXOAWUTH HWHPOpPMAIMIO O  TpUMepax)
NPaKTUYECKOTO WCMOIb30BaHUS (U3NYECKUX 3HAHUA B ITOBCEIHEBHOM
XKU3HU U1 oOecrieueHus: 6€30MacHOCTH MPU OOpaIllEeHUH C MpudopamMu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHECHHS 3I0POBbS U COOIIOIACHUS
HOPM DKOJIOTUYECKOTO TTOBEJICHUS B OKPYIKAIOIIEH Cpe/Ie;

OCYILIECTBIIATh TIOUCK HWHPOpManuu (U3NYECKOTO COJCpPKAHUS B
HHTepHeTe, Ha OCHOBE WMEIONIMXCS 3HAHUH W MyTEM CpaBHEHUS
JIOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIICIATH  WMH(GOPMAIMIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYMBON MIIM MOXKET OBITh HEIOCTOBEPHOI;
UCTIONIb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUH HAyYHO-TIOMYJISIPHYIO
auTeparypy  (pU3MUYEcCKOro - coAepiKaHUs, CIPAaBOYHBIE MaTEpUAbI,
pecypchl cetn VIHTEpHET, BIaAeTh MpuéMaMi KOHCIIEKTUPOBAHHS TEKCTa,
npeobpazoBaHus HHGOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
co31aBaTh COOCTBEHHBIE NMHCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHHUS,
0000mmasi wHOpMAIMI0O W3 HECKOJbKUX MCTOYHUKOB (HHU3UUECKOTO
COJCpXaHHUA, B TOM 4HCIE MyOIMYHO TIPEACTABISATh PE3YJIbTAThI
NPOCKTHON HIIM MCCIIEAOBATEIBCKON NESATEIbHOCTH, TIPU 3TOM T'PAMOTHO
UCIIOJB30BaTh M3YYCHHBINM TMMOHATHUHHBIN ammapar Kypca (U3HKH,
COTIPOBOXKIATH BBICTYIIJICHHUE MPE3CHTAIINCH;

IpY BBHIMOJIHEHUH YYEOHBIX MPOEKTOB W WCCIEAOBAHHNA (DU3HUYECKHIX
IPOIIECCOB paclpeneisiTb OOS3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33J]Ja4aMH, CJICUTh 32 BBIMOJTHCHUEM IUTaHA JCHCTBUMA U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JESITEIIbHOCTH TPYIIIIBI, BRICTPANBaTh KOMMYHHKATHBHOE B3aUMO/ICHCTBHE,
IPOSIBJISISI TOTOBHOCTH pa3pemarb KOHQIUKTHI.

K xonIty 0OyueHus B 9 kjacce nmpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUH:

UCIIOJIb30BaTh IOHATHS: CHCTEMa OTcuéra, MaTepualbHas TOUKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBHKEHHUS, Aedopmarius
(ympyrasi, MjgacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, HEHTP TSKECTH, aOCOJIIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPAOIO TEJla, pABHOBECUE, MEXAHUYECKUE KOJICOAHUS U
BOJIHBI, 3BYK, HMH(pa3ByK M yJIbTPa3ByK, 3JIEKTPOMAarHUTHbIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTD,
CHEKTPbl UCITyCKAHUS U TOTJIOIIEHUs, ajbda, OeTa- U raMMa-u3IydeHHUs,
U30TOIIBI, SIICPHAS DHEPIETHKA;

pa3nuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSAMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE IPSMOJIMHEWHOE [IBHKEHUE, CBOOOJHOE
NaJIEHUE TeJl, PABHOMEPHOE JIBHXKEHHE M0 OKPY>KHOCTH, B3aUMOJIECHCTBUE



T€J, PEAKTUBHOE JIBIDKCHUE, KOJIeOATEIhbHOE ABMKEHHE (3aTyXaromniue u
BBIHY/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBHKEHHE, OTPAKECHHE
3ByKa, NPSIMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHHE U IMPEIOMIICHUE
CBETA, M0JIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JIOKEHHE OEI0ro CBETa B
CHEKTP M CJOXXEHHE CHEKTPaJIbHbIX IIBETOB, JUCIEPCHUS CBETAa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHHME JIMHEHYATOrO CIIEKTpa
U3ITYy4YEHUS) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaThb IPOSIBICHUE HU3YYEHHBIX (PU3UYECKUX SIBICHUH B
OKpy)XarolieM Mupe (B TOM 4ucie (U3NYECKUE SIBICHUS B IPUPOLE:
IPUIUBBI U OTIUBBI, IBUKEHUE Tu1aHeT COJTHEUHOM CUCTEMBI, PEAKTUBHOE
JIBUKCHHE JKUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHHUE, CEUCMUYECKUE BOJHBIL, I[yHaMH, 3XO0, IBeTa TeJ,
ONTUYECKUE SIBJIECHMSI B INPUPOAE, OMOJOTMYECKOE IEHCTBHE BHUIUMOTO,
yIbTPapUOIETOBOIO M PEHTITCHOBCKOTO H3JIY4YeHHH, €CTeCTBEHHBIH
pazvoOaKTUBHBIN (POH, KOCMHYECKHE Jy4YHd, PaJHOAaKTHUBHOE H3Iy4YCHHE
OPUPOJHBIX MMHEPAJIOB, JCHCTBUE pPAJMOAKTUBHBIX H3JIyYeHUH Ha
OpraHu3M 4YeJOBEKa), MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIACNSTh CYUIECTBEHHbIE CBOMCTBa (IPU3HAKH) (PU3NYECKUX
SIBIICHU;

OIHCHIBATh U3yUYEHHBIE CBOMCTBA TNl U (U3UYECKUE SBICHHS, UCIIONIb3YS
(¢u3znueckue BENWYMHBI (CpEeOHSAss M MIHOBEHHas CKOPOCTh Tela IpH
HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, MEpEeMElIeHHUE, IMyThb, YIJIOBas
CKOPOCTb, CHJIa TPEHHMs, CuUja YIPYrOCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMaJeHMUs, BEC Teja, HUMIYJIbC Tejla, HMITYJIbC CHIIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, NOTEHLHUATbHAas SHEPrusl Tena,
NOJHITOrO0 HaJl TMOBEPXHOCTHIO 3€MIJIM, MOTEHIMAIbHASI SHEPTUs CHKATOU
OPYXXHUHBI, KHHETUYECKas DSHEprus, IOJHAs MEXaHUYecKas DHHEprus,
NEPUOJ U YacTOTa KojeOaHuM, IMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKAa3aTelb MPEJIOMIICHUS CPEAbl), IPU OMUCAHUU
IPAaBWJIBHO TPAaKTOBAaTh (DPU3MUECKUNH CMBICT HCIOJb3YEMBIX BEJIUYUH,
0003HauUeHUA W €AUHMIBI (PU3MYECKUX BEJIMYUH, HAXOAUTH (DOPMYIIBI,
CBS3BIBAIOLIME JITAHHYIO (PU3MYECKYIO BETUYUHY C APYTMMH BEJIMYMHAMU,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3YSl 3aKOH COXPAaHEHUs DHEPIMM, 3aKOH BCEMHUPHOIO TATOTEHMUS,
IOPUHLMII CYNEPHO3ULUN CWJ, NPUHLUUI OTHOCUTENbHOCTH [anmuies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHWs] UMIIYJIbCA, 3aKOHbI OTPAXXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOIO M MacCCOBOTO YHCEI



IpU SACPHBIX PEAKIHSIX, MPU 3TOM JAaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MaTEMAaTHYECKOE BBIPAXKECHUE;

OOBSACHATH (PU3MYECKHE MPOLECChl U 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 CBOMCTBA (DU3UUECKUX SIBICHUM,
bu3nyECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pematb pacu€THbple 3a7aud  (OmUparoIuecs Ha cucreMy u3  2-3
yYpaBHEHHUI ), UCTIONB3Ys 3aKOHBI U ()OPMYIIbI, CBSI3bIBAIOIINE (PU3UIECKIE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3alUChIBaTh KPAaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WM M30BITOYHBIE JTaHHBIC, BHIOUPAThH
3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE JIJISl PEUICHHUs], TPOBOAUTH PACUEThI U
OLICHWBAaTh PEAIUCTUYHOCTh TOJYYEHHOTO 3HAYCHHUS (PUINICCKOU
BEJIMYMHBI,

pacrmo3HaBaTh MPOOJEMBbl, KOTOpPbIE MOXKHO PELIUTh MPU MOMOIUIH
(Gu3NYECKUX METOMOB, MCIOJb3Yysl OMUCAHHE HCCIENOBAaHUS, BBIICIATDH
IpOBEPSIEMOE TPEINOJOKEHNE, OICHUBATh MPABWIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCICOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOICHUH U OTBITOB,;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKUX SBICHUNA WU
¢usznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXPAaHEHUS DSHEPTUH, 3aBUCUMOCTh MEpHOAa KOJeOaHWW MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTH MPYXKUHBI U HE3aBUCUMOCTh OT
aAMIUTATYIBI MAJIBIX KOJICOaHUH, MPSMOIIMHEHHOE paclpOCTPAHEHHUE CBETA,
pas3ioxeHue Oelloro CBeTa B CIIEKTP, U3YYEHHE CBOMCTB HM300pa’KEHUS B
IJIOCKOM 3€pKajie U CBOWCTB HM300pakeHUs TpeaMera B coOuparomiein
JuH3e, HAOMIOJeHNE CIUIOMIHBIX M JIMHEHYAThIX CIEKTPOB W3ITYUYCHUS):
CaMOCTOSITEJIbHO  coOMpaTh yCTaHOBKY U3 H30BITOYHOTO Habopa
o0Opy/lOBaHUsA, OMUCHIBATH  XOJ  ONBITa M  €ro  pe3yibTarhl,
(dbopMyIHpOBaTh BHIBOIBI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, omnpeaensis
CpemHee 3Ha4YeHHWE W3MEpsieMOd BeTUYHMHBI ((POKYCHOE pacCTOSIHHE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BBIOOp crHoco0a U3MEpEHUs
(M3MepUTENHHOTO MPUOOpa);

OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIONIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTh MYTH OT BPEMCHH
IpU PaBHOYCKOPEHHOM JIBIDKEHUH 0€3 HayalbHON CKOPOCTH, TEpUojaa
KOJIe0aHUN MaTeMaTH4YeCKOrO0 MasiTHUKA OT IJIMHBI HHUTH, 3aBUCHMOCTH
yria OTpak€HUsl CBETa OT yrja MaJeHus W yria MpeaoMJIeHHs] OT yria



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW 3aBUCHMOCTH
bu3NYeCKuX BETWYMH B BUJEC TaONHII U TPadUKOB, IEJaTh BBIBOIBI IO
pe3yabTaTaM HCCIeI0BaHUS;

IPOBOJIUTH KOCBEHHbIE M3MEpEHHs] (U3NYECKUX BENIWYHH (CpeaHsas
CKOpPOCTh M YCKOpEHHE Tella MpH pPaBHOYCKOPEHHOM JIBHXKEHUH,
YCKOpEHHE CBOOOJHOTO MaJeHUs, XKECTKOCTh MNPYXKHUHBI, KOAIPPUIIUEHT
TPEHUSl CKOJBKEHHUS, MEXaHW4yeckas paboTa M MOIIHOCTh, 4YacTOTa H
nepuosl KojeOaHW MaTeMaTH4ecKoro U IPYXHHHOTO MAasTHHKOB,
ONTHYECKas cujia coOuparomer JHWH3bI, PaguoaKTUBHBIA  (POH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh SKCHEPHUMEHTAIbHYIO YCTAaHOBKY U
BBITMOJHATh U3MEPEHUS, CIEaysI MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEIMYMHBI U AaHATTU3UPOBATH MOJYYCHHBIE PE3YJIbTAThl C YUETOM
3aJIaHHOW MOTPENTHOCTH U3MEPEHUH;

co0roAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1ab0paTOPHBIM
obopynoBaHuEM;

pa3nuyaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (QPU3NYECKUX MOJIEIeH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPJOE TEJIO0, TOYEUHBIH HCTOUYHUK
CBETa, JIyd, TOHKas JIMH3a, IUIaHETapHas MOJeNb aTOMa, HYKJIOHHAA
MOJIeJIb ATOMHOTO SIJIpa;

XapaKTepu30BaTh MPUHIUIBI JACUCTBUA U3YYEHHBIX NpUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOpOM Ha WX OMUCaHud (B TOM YHUCIE:
CHHJIOMETpP, NaTYUKU TIOJIOKEHUS, PACCTOSHUS W YCKOPEHHsS, pakeTa,
IXOJIOT, OYKH, TIEPUCKOI, (QOToanmapar, ONTUYECKHE CBETOBOJIBI,
CHEKTPOCKOI, JO3UMETp, Kamepa Bumbcona), ucnoib3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SABICHUM U  HeoOXxonumble (U3HUECKHE
3aKOHOMEPHOCTH;

UCTIOJIb30BAaTh CXEMBl U CXEMaTHUYHbIE PUCYHKHU M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJIOTMUECKHUX IPOIECCOB
OpU pPELICHUH Y4eOHO-TIPAKTHYECKHX 3a/1ad, ONTHUYECKHE CXEMBbI IS
MOCTPOCHUS N300paXKEHHI B IIIOCKOM 3€pKajie M COOMpAIOLIEH JINH3E;
NPUBOAUTH  NpHUMEpHl  (HAXOAUTh  HWHPOpPMAIMIO O  MpUMepax)
NPAaKTUYECKOTO HCMOJb30BaHUS (U3NYECKUX 3HAHUM B IOBCEIHEBHOM
XKU3HU U1 oOecrieueHus: 0€30MacHOCTH MPU OOpAaIlEHUH C MpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOJIIOACHUS
HOPM 9KOJIOTUYECKOT0 TIOBEJICHUS B OKpY>KalolIeH cpene;

OCYIIECTBJIATh TOUCK HHpoOpManuu (U3NYECKOTO COJCpKAaHUSA B
HNuTtepHere, caMOCTOATENHHO (GOPMYIIHPYs MOMCKOBBIHM 3arpoc, HaXOIUTh



IYTH OINpPEEIICHUS TOCTOBEPHOCTH TOTYYCHHOW MH(pOpMAIMH HA OCHOBE
UMEIOIINXCS 3HAHUH U JOTOJTHUTEIBHBIX UCTOYHUKOB;

UCTIOJIB30BaTh MPH BBITIOJHEHUN YYEOHBIX 3aJlaHU HAYyYHO-TIOMYJISIPHYIO
auTepatypy  (pU3MuUecKoro - coaepiKaHus, CIPaBOYHbIE MaTepUalbl,
pecypcebl cetu MHTEpHET, BiafeTh MpuéMaMu KOHCIEKTUPOBAHMS TEKCTa,
npeobpazoBanus HHGOPMALMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIC M YCTHBIE COOOIICHUS Ha OCHOBE
UHPOpPMALlUM U3 HECKOJBKUX HMCTOUYHUKOB (U3NUYECKOTO COJCpKAHUA,
nyOJIMYHO MPEACTABIATH PE3YIbTaThl IPOEKTHOM MITH MCCIIEI0BATEIbCKOM
NESITeTbHOCTH, MPU ATOM TIPaMOTHO  HCIIOJIb30BaTh  M3YYEHHBIH
NOHATUMHBIN ammapar u3y4aemoro pasjena (U3UKH U COIMpPOBOXKAAThH
BBICTYIUICHHE TMPE3CHTAlMe ¢ Y4E€TOM OCOOCHHOCTEH ayJUTOpHU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Koutpoabsubie IIpakTuyeckue
n/n NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. ®usuka u €€ posib B MO3HAHUU OKPYKAKOIIEr0 MUpa
bubmunoreka LIOK
1.1 ®dusnka - HayKa 0O oae 2
HI3HKa - HayKa O pHpO https://m.edsoo.ru/7f416194
1.2 DOU3NIECKUE BETUYNHBI 2 1 bubmorera [IOK
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHEIN METO/I IIO3HAHUS 2 1 bubmorexa [IOK
) ya A https://m.edsoo.ru/7f416194
Uroro no pazgeny 6

Pa3nen 2. [lepBoHayaibHbIe CBeeHHS 0 CTPOCHUH BelleCTBA

2.1 CrpocHue BelecTBa 1 bubmorera [IOK
) P m https://m.edsoo.ru/7f416194
29 JIBr>KeHUE 1 B3aUMOJIEVICTBHE YAaCTHI] 5 1 bu6nuoreka [IOK
' BEILIECTBA https://m.edsoo.ru/7f416194
but6mmoreka [IOK
2.3 ArperaTHbie COCTO elrecTBa 2
TPEratib! ORI BEMECTS https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE Tel
but6mmoreka [IOK
3.1 M 3
CXAHITICCROC ABIDKCHHC https://m.edsoo.ru/7f416194
3.2 WNuepius, macca, IOTHOCTh 4 1 but6mmoreka [IOK



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

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

Bbubmunoreka LIOK

3.3 Cuna. B 14 2
HIa. BHIBL CHL https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 JaBnenue. llepenaua naBiaeHus: TBEPAbIMU 3 bubmmoreka [JOK
’ TeJlaMHM, )KUJKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmunoreka LIOK
4.2 Jlanenue xKuaKoctn > https://m.edsoo.ru/7f416194
Bbubmunoreka LIOK
4.3 ATmocepHoe napneHue 6 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTU U T'a3a Ha IOTrPYKEHHOE 7 3 bubmmoreka [JOK
’ B HHUX TEJO https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Pa3znea S. Pabora u MOIIHOCTB. JHeEPrus
Bbubmunoreka LIOK
.1 P 1
> a00Ta M MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bubmunoreka LIOK
32 HpocThie mexanm3MbI > ! https://m.edsoo.ru/7f416194
5.3 Mexanuyeckasi SHEPTUS 4 1 bubmmorexa LIOK
https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KUIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3aeioB U TeM unppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
Pa3gen 1. TensioBble iBJICHUS
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa [IOK
' P - https://m.edsoo.ru/7f4181¢ce
bubmunoreka LIOK
1.2 T 21 1 5
CTUIOBBIC HPOLECCH https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 28
Pa3nes 2. DiekTpuyecKue M MATHUTHBIC SIBJICHHSA
)1 DIIeKTpUYECKUE 3apsiabl. 3apsyKEHHbIE TEJa 7 1 bubnmoreka [JOK
’ 1 WX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubmoreka [IOK
2.2 IToCTOAHHBIN JIEKTPUUYECKUIN TOK 20 1 7 hitps://m.cdsoo.ru/ 74181 ce
2.3 MarHuTHbIE SIBIICHUS 6 1 1.5 bubmorexa [IOK
https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 C) 4
FICKTPOMATHHTHAT HHAYIKLHA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KUIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJIeHUSA
L1 MexaHn4ecKOoe IBUKCHUE U CIIOCOOBI €TI0 10 1 bubmunoreka LIOK
' ONKMCaHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAUMOAICHCTRHAC Tei https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1.3 3aKOHBI COXpaHe 10 3
Hbl COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3gen 2. Mexann4deckue KoJe0aHUA U BOJHBI
bubmunoreka LIOK
2.1 Mexanudeckue kojeda 7 3
RAMHIHCCRIE KOAChamA https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
2.2 MexaHn4ecKue BOJTHBL. 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zgea 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI
11 DIIEKTPOMAarHuTHOE MOJE U 6 ) bubnmnoreka [JOK
’ 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3nen 4. CBeToBbIe IBJICHUS
4.1 3aKOHBI paCpOCTPAHEHHUS CBETA 6 2 bubmmoreka [JOK



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

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

bubmunoreka LIOK
4.2 JIuH3bI U onTHYECKUE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f4 1ada6
43 Paznoxenue 6enoro cBeta B CIIEKTP 3 2 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBanToBbIe siBJIeHUS
but6mmoreka [IOK
1 " 4 1
5 CIyCKaHHUE U MOTJIONICHHE CBETa aTOMOM hitps://m.cdsoo.r/7f4 1adat
but6mmoreka [IOK
2 1
> Crpocine aTomHOro A1pa 6 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
. s 1
>3 AICPHRIC peatiti / https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznea 6. [loBTOpUTEIHHO0-00001IAKOIMH MOYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 5 bu6nuorexa [IOK
' Kypca dusuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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




IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

KonTtpoabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

®du3uka — HayKa O PUPOJIE.
SABnenus npupoasl. Gusnueckue
SIBJICHUS

Mexanndeckue, TSIUIOBEIE,
ANEKTPUICCKHE, MAaTHUTHBIC,
CBETOBBIE, 3BYKOBBIC SIBJICHUS

dusnueckue BEJIMYUHBI U UX
M3MEpeHUE

VYpok-uccnenosanue "M3mepenue
TeMIIepaTypbl IPH MTOMOIIX
KHUJIKOCTHOTO TEPMOMETpPA U JATUHKA
TeMIeparypsl”

Kak ¢usuka u apyrue ecTeCTBEHHBIE
HAaYKH U3Y4arOT IPUPOLY.
EcrecTBeHHOHAYUYHBIN METO/T
no3Hanus. Onucanue GU3NIECKUX
SIBJIEHUU C IIOMOIILIO MOJEIeH

but6mmoreka [IOK
https://m.edsoo.ru/ff09{72a

VYpok-uccnenosanue "l[Iposepka
TUIOTE3bI: JaTbHOCTD MOJIETA MIAPHKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM
0oJbIIe, YeM OOJIbIIIe BEICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

7 JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE bubmorexa HOK
https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBU>KeHUEe 4yacTUIl BENECTBA buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OMnbITHI 11O
9 HAOII0ICHUIO TETUIOBOTO PACIIUPEHUS
ra3oB»
10 ArperatHble COCTOSIHUS BEIIECTBA
B3anmocBsA3b MEX1y CBOMCTBAMU
BEIIIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX M UX bubnuoreka [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJIbI
MexaHndeckoe OBUKEHUE.
12 PaBHOMEpHOE U HEpAaBHOMEPHOE bubmorexa OK
https://m.edsoo.ru/ff0a05c6
JIBI)KCHUE
bu6mmoreka [IOK
13 Ciopocts. EMMHUILEL ckopocTH https://m.edsoo.ru/ff0a079¢
14 Pacuer nyty ¥ BpeMEHU IBUKCHUSA bubmmorexa LHOK
https://m.edsoo.ru/ff0a0ae4
Nueprs. 3axkoH HHEPITAU.
15 B3aI/II)Moz[eI710TBI/Ie TeJ'IpKaK MpUYUHA bubmmorexa LOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHXKCHUS TeEl
16 [InmoTHOCTH BeniecTBa. Pacuer Macchl u bubmuoreka [IOK
oObeMa Tea 1o €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenenue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IIJIOTHOCTU TBEPAOTO TEIIA»

Pemrenue 3agad mo treMme "IIOTHOCTE

bu6mmoreka [IOK

18 BemecTna" https://m.edsoo.ru/ff0al23c
Cuna Kak xapakTepucTHKa
19 B3auMoercTeua Ten. Cuia
ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «3yueHue
20 3aBUCUMOCTH PACTSDKCHUS
(medopmanum) Mpy>KUHBI OT
MPUITOKEHHON CHJTBI»
21 SIBnenue tarorenus. Cuiia TSHKECTU
CBs3b MEXKY CUIION TSKECTH U
22 Maccoi Tena. Bec Tena. Pemenue bubmorera [IOK
https://m.edsoo.ru/ff0al778
3aga4 o teme "Cuna Tsokect"
3 Cuta TsKeCTH Ha APYTHX IJIaHeTax. bubmmoreka [JOK
Du3nyYecKne XapaKTepUCTUKH TIAHET https://m.edsoo.ru/ff0al502
Bbubmunoreka LIOK
24 Msmeperne cuit. Jlnamomerp https://m.edsoo.ru/ff0al 8cc
Bbubmunoreka LIOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
Cl1o)KeHHe IBYX CHII, HAIPaBJICHHBIX
26 110 OJHOU Hiﬂ?\l/l):)ﬁ. ’ bubmorexa [IOK
. https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYIOIIIAS CHIT
27 Pemenue 3anau o teme
"PaBHoneiicTByromas cui"
73 TpeHue CKOIbKEHUS U TPEHUE TTOKOSI. bu6nuoreka [IOK
Tpenue B npupoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopnas padota «13yuenue bubnuoteka [JOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CUJIbI TPCHUA
CKOJIbKEHUS OT CHJIBI IaBJICHUS U
XapakTepa COMpUKaCaIOIINXCs
MOBEPXHOCTEI»

https://m.edsoo.ru/ff0alcc8

Pemenue 3ama4d Ha OMpCACIICHUC

30 PaBHOJICUCTBYIOIIEH CUIIBI
Pemrenue 3agaud mo temam: «Bec

31 tenay, «['padpudeckoe n3obpaxenue bu6nuorexa [IOK
cuny, «Cuiby, «PaBHoaeicTByoas https://m.edsoo.ru/ff0alde0
CHIT»

KontponbHas padoTa mo TeMam:
«MexaHndecKkoe ABHKEeHHE», «Macca,

32 ILIOTHOCTHY, «Bec Temay,
«['paduueckoe n300pakeHUe CUi,
«Cunbi»

13 Hasnenue. CriocoObl yMEHBITICHUS U bubnuotexa [JOK
YBEJIWYCHUS JTABICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenwne raza. 3aBUCUMOCTb

34 JIaBJICHHS Ta3a OT 00bEMa, buGnnorexa LIOK

https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
[Tepenaua naBneHus: TBEPABIMU
35 TeJIpaMI/I, JKUJAKOCTSIMHA U II)‘a3aMI/I. 3akoH bubnnorexa LIOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBiieHUE B KUJKOCTH U Tase, bu6nuoreka [JOK
BBI3BAaHHOE ACUCTBUEM CHUJIBI TSKECTHU https://m.edsoo.ru/ff0a2718

17 Pemenue 3agau no reme «/laBinenue B bubmuoreka [{OK
JKUIKOCTH U rase. 3akoH [lackaisy https://m.edsoo.ru/ff0a2826

38 CooOrarommecs cocyabl bubmmoreka [JOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bubmunoreka LIOK

39 I'mapaBnmdaecknii mpecc
b p https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [TopuineBoit
SKUIKOCTHBIN HAacocC
Atmochepa 3emin. [Tpuyannb
CYIIIECTBOBAHUS BO3 HO# 000JIOUKH
41 3213114 3aBI/ICI/IMOCT§};.1:MOC(1)C HOTO bubmmorexa LIOK
) p https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HAJI YPOBHEM
MOpst
Bbubmunoreka LIOK
42 Bec Bo3ayxa. ATMocdepHOE TaBlIeHIE
BO3AYX T™OC(EpHOE AaBNCH1 https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMochepHOTO JaBICHUS. bubmmoreka [JOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTBH aTMOC(EPHOTO
44 aBJICHUSA OT BBICOTHI HA, OBHEM bubmmorexa [OK
A AYP https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bapometp-anepouna. Atmocdeproe bu6nuoreka [IOK
JIABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme "
AtMocdepHoe naBienue"
JlelicTBue ®UIKOCTH U ra3a Ha
47 oor €HHOE B HUX TEJIO bubmmorexa [OK
Py ) https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopatopHas pabora «OrmpenencHue
48 BBITaJII)KI/IBEIO 5171 CHIIBI G§CTB fo1ei bubmmorexa [OK
M > A yiom https://m.edsoo.ru/ff0a33fc
Ha TeJo, MOTPYKEHHOE B KHUIKOCTh)
49 JlaboparopHnast pabota 1mo Teme bubnuoreka [JOK



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

«MccnenoBanue 3aBUCHMOCTH Beca
Tesa B BOJE OT 00bEMa MOTPYyKEHHOM
B KHUJIKOCTb YacTH Tea»

https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

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

51

Jlaboparopnas pabota
"KoHcTpynpoBaHue apeoMeTpa Win
KOHCTPYHUPOBAHHE JOAKHU H
omnpezaeeHue e€ rpy30noabEMHOCTH"

52

Pewmenne 3anau no remam: «llimaBanue
cynoB. BoznyxomaBaHuey,
«/laBiieHHE TBEPABIX TEJ, )KUIKOCTEH
Y Ta30B»

bubmunoreka LIOK
https://m.edsoo.ru/ff0a3654

53

KonrponsHast pabora o Teme
«/laBiieHHE TBEPABIX TEJ, )KUIKOCTEH
1 Ta3oBy/Bceepoccuiickast
poBepoyHas paboTa Mpu MPOBEACHUN
C MCIIOJIb30BaHUEM KOMITBIOTEpA

54

Mexanunueckast pabota

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

55

MomntHocTth. EquHUIEI MOIITHOCTH

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

56

VYpok-uccnenoranue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MPHU
noabéMe o jectyuie"

57

IIpocteie MexaHu3Mbl. Peryar.
PaBHOBecue cui Ha ppiuare

58

Pbruaru B TexHuKe, OBITY M IPUPO/IE.
JlabopartopHnas pabota

0.5

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



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

«HccnenoBanue ycloBH paBHOBECHS
pbIyara»

59

Pemenue 3amay mo TemMe «Y CIOBUA
paBHOBeCI/IH pblqara»

but6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

60

Koaddunuent nonesnoro aecTeus
Mexanusma. JlaboparopHas padota
«M3mepenue KII/ HakinoHHOM
TJIOCKOCTH

0.5

61

Pemenue 3agau mo teme "Pabora,
mortHocTh, KITI"

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

62

Mexanuyeckas dHeprusi.
Kunernueckas ¥ noTeHIMaIbHAS
JHEprus

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

63

3aKOH COXpaHEHHUS MEXaHUYECKOU
SHEPTUU

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpPUMEHT 10 TEME
"DKCIEPUMEHTAIBHOE ONPEICTICHUE
M3MEHEHUS KUHETUYECKOU 1
MOTEHIMATBHON SHEPTUU MPU
CKAaTBIBAHUHM TE€Ja IO HAKJIOHHOU
MJI0CKOCTH"

65

KontponbHas paboTa mo teme
«PaboTa ¥ MOIIIHOCTE.
Oueprusi»/Beepoccuiickas
poBepouHas paboTa Mpu MpOBEACHUN
Ha OyMa)>KHOM HOCHTEIEe

66

PesepBHbIit ypok. Pabora ¢ Tekcramu
o teMme "MexaHnueckoe IBmkeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adee6d



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

PesepBHeIit ypok. Pabora ¢ Tekcramu

67 o Teme "JlaBiieHue TBEPBIX TE, 1 Bubmzorexa LIOK
. " https://m.edsoo.ru/ff0a4ffe
KUIKOCTEN U Ta30B
PesepBHbIit ypok. Pabora ¢ TekcTamu
68 o TeMe "Pabora. MoutHOCTb. 1
Oneprus"
OBUIEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME



https://m.edsoo.ru/ff0a4ffe

8 KUIIACC

Kosaun4yecTBo 4acos DJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabsubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTsI padoThI
pecypcsl
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
. but6mmoreka [IOK
1 KMHETUYECKON TEOPUU U UX ONBITHBIE 1
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mogenu TBEpAOTO, JKUIKOTO U 1 bu6nuorexa LIOK
ra3000pa3HOro COCTOSIHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPIIOTO,
4 KHUJKOTO U ra3000pa3HOro COCTOSTHUM 1
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
5 Kpucrannmaeckue u amopdHsbie Tena 1 bubmorexa OK
P P https://m.edsoo.ru/ff0aS800
6 CmauyuBaHue Y KallWUISPHOCTb. 1 bu6nuoreka [IOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIIMpeHNe U CKaTUE 1 bubmmorexa LIOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CB43b TEMIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUKEHUS 1
YacTUIL
9 Buytpennsist sneprust. Crioco0obt | Bu6muotexa [JOK
W3MEHEHUS BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buns! Tennonepenaun 1 Bu6muotexa [JOK



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

https://m.edsoo.ru/ff0a6412

11

Ypoxk-koudepenuus "[IpakTuueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOMCTB
BEILIECTB U MAaTEpUAJIOB B LIEJISIX

bubmunoreka LIOK
https://m.edsoo.ru/ff0a65c0

sHeprocOepekeHus"
12 KoauuectBo Temnotsl. Y acnbHasA bubmunoreka LIOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIUIOBOTO OallaHca. bu6nuoreka [IOK
TemnooOMeH ¥ TEIMJIOBOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JlaGopaTtophast pabota "HcciaenoBanue
14 SIBJICHHSI TETUIOOOMEHA MpHr bubnuoteka [JOK
CMEIIMBAaHUM XOJOAHOMN U TOpsAYEH https://m.edsoo.ru/ff0a6a98
BOJBI"
Pacuer konuvecTBa TEIIIOTHI,
15 HEO0OXOIMMOTO /I HarpeBaHUs Tea u
BBIJICIIIEMOTO MM TPU OXJIAXKICHUN
16 JlabopatopHas pabota "OnpezneneHue Bu6muotexa [JOK
yEJIbHOU TEIJI0EMKOCTH BenlecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToMBa. Y IeabHas TemaoTa bu6nuoreka [IOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenune u oTBEpAECBaAHUE
18 KPHUCTAJUIMYECKUX I;:n. VnenpHasg bubnnorexa LIOK
https://m.edsoo.ru/ff0a71d2
TEIJIOTA TUIABJICHUS
19 JlabopatopHas pabota "OnpezneneHue Bu6muotexa [JOK
YAEIbHOM TEIUIOTHI TUIaBIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 Eap006pa30BaHHe U KOHJICHCALUs. 1]?1/16)1/1//10Te(11<z:1 LIO/I;O o
criapeHue ttps://m.edsoo.ru/ff0a/40c
21 Kunenune. Y nennHas Temiora bu6mmoreka [IOK



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

napooOpa3oBaHUs M KOHICHCAIIHH.
3aBHCUMOCTh TEMIIEPATyPhl KUTICHHS
OT aTMOC(epHOTO JaBICHUS

https://m.edsoo.ru/ff0a786¢

22

BrnaxnocTts Bo3ayxa. JlaboparopHas
paborta "OnpenencHue
OTHOCUTEJIbHOM BIAXXKHOCTU BO3ayXxa"

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

23

Pemenue 3a1a4u Ha onpe/ieicHIe
BJIQXKHOCTH BO3/1yXa

24

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

25

KIIJI remioBoro aBUraTesns.
TenuioBble ABUTATENH U 3allUTa
OKpYKarloIleil cpebl

bubmunoreka LIOK
https://m.edsoo.ru/ff0a7c7c¢c

26

3aKOH COXpaHEHMsI U ITPEBPALLICHUS
OHCPIUHr B TCIJIOBBIX ITPOLECCAX

27

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe ""TennoBbIe SABICHUS.
W3meHeHune arperaTHbIX COCTOSIHUI
BemiecTna"

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

28

KoHnTtponbHas paborta mo Teme
"TenoBrle sBIeHUA. M3MeHenne
arperaTHbIX COCTOSIHUM BemecTna'

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

29

OnekTpusanusd tein. /[Ba poaa
AJIEKTPUICCKUX 3aPsI0B

30

Ypok-uccienoBanue "OnexkTpusanus
TeJ UHAYKIUEN U IIPU
CONPUKOCHOBEHUU"



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

B3anmonencTere 3apsyKeHHBIX TEIL.

Bbubmunoreka LIOK

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

0 Hanpsi>keHHOCTB IEKTPUYECKOTO bu6nuorexa [IOK
nosist. [IpuHnun cynepno3suuuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX TOJIEH
Hocurenu snekTpudeckux 3apsaoB.

33 OnemeHTapHbIN 3apsan. CTpoeHue
aToMa

14 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bubmunoreka LIOK
COXPaHEHUS ANEKTPUUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemienue 3agau Ha mpuMeHEHUE bubnmoreka [JOK
CBOMCTB AJIEKTPUUECKUX 3apsA0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIOBUS €TI0

36 cymectBoBanus. MlcTouHuKM bubmmorexa LHOK

https://m.edsoo.ru/ff0a95a4

IIEKTPUUYECKOTO TOKA

37 JIefiCcTBHS DIIEKTPUYECKOIO TOKA bubmmorexa LHOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenoanue "JlelictBue

38 IJEKTPUYECKOTO MOJIsI HA TPOBOAHUKHI 1
U AUAJIEKTpUKHU"

19 DIIEKTPUUYECKUH TOK B METasIax, bu6nuoreka [IOK
JKUIIKOCTSIX U ra3zax https://m.edsoo.ru/ff0a9838

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

41 "N3MepeHue U peryinpoBaHue CUIIbI 0.5 bubmmorexa LHOK

ToKa"

https://m.edsoo.ru/ff0a8bd6



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

DNEKTpUYECKOe HAMPSHKEHUE.
Bonsr™etp. JTaGoparopHas padoTa

Bbubmunoreka LIOK

42 "M3MepeHune U peryJupoBaHue 0.5 https://m.edsoo.ru/ff0a9¢14
HarpskeHus"

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

44 3JIEKTPUYECKOTO CONMPOTUBIICHUS 1 bu6nuoreka [IOK
NPOBOJHUKA OT €ro JUIMHBI, IUIOIAAN https://m.edsoo.ru/ff0aa738
NIOTIEPEYHOr0 CEUeHUs U Marepuana”
3aBUCHUMOCTH CHJIBI TOKA OT

45 HanpspbkeHud. 3akoH OMa J1sl ydacTka bubmorexa OK

https://m.edsoo.ru/ff0aa44a

1enu
JlaGopaTtopHast pabdorta "HcciaenoBanue
3aBHCUMOCTH CHUJIBI TOKA, UYIIETO

46 4yepes pe3ucTop, OT CONMPOTUBIICHUS 1 bubmorexa OK

https://m.edsoo.ru/ff0aa04e

pe3ucTopa u HanpsHKEHUs Ha
pe3ucrope"

47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHUS IPOBOIHUKOB
JlaboparopHas pabota "IIpoBepka

43 IIPaBUJIA CJIOKEHUSI HAIIPSDKEHUH TTPU 1 Bu6muotexa [JOK
MOCIIEIOBATEIIFHOM COCAUHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3ucropon"
JlaboparopHas pabota "IIpoBepka

49 npaBuja JJis CUJIbl TOKA MPU 1 bubmunoreka LIOK

napauiCJIbHOM COCAUHCHUN
pe3ucropon"

https://m.edsoo.ru/ff0aadle



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

Pemenue 3aga4u Ha npuMeHeEHUE

50 3akoHa OMa JJIs1 pa3IndYHOro buGnnorexa LIOK
P https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB IMEKTPUUIECKOTO bu6nuoreka [IOK
Toka. 3akoH Jlxxoyns-Jlenua https://m.edsoo.ru/ff0ab124
JlaGopaTtopHas pabota "Onpezaenenue
52 paboTHl ¥ MOIIIHOCTH AJIEKTPUIECKOTO bubmorexa OK
" https://m.edsoo.ru/ff0ab3e0
TOKa
DIIeKTPUUECKHE IIETTH U IIOTPEONTENH
53 DJIEKTPUYECKOM SHEPTUH B OBIT bubmmorexa [IOK
P P Y https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikaHue
[ToaroroBka K KOHTPOJILHOU padboTe
1o TeMe "DIIEKTPUUYECKUE 3apsIIbl.
54 3apspKeHHBIE Tejla M UX bubmmorexa [IOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMoercTBus. [locToTHHBIH
3IEKTPUYECKHI TOK"
KonTtponbHas pabora o Teme
"DNeKTpruUECcKue 3apsabl.
3apsKEHHbIE Tela U UX
. . bubmuoreka [{OK
55 B3auMoencTBU. I10CTOSIHHBIHN
o " o https://m.edsoo.ru/ff0abea8
aeKkTpudecKkuii ToK'"/Becepoccutickas
poBepoYHas paboTa pu MPOBEICHUU
C UCIOJIb30BAaHUEM KOMIIbIOTEpA
56 ITocTosTHHBIE MATHUTEI, UX
B3aUMOJICHCTBHE
57 VYpok-uccnenosanue "N3yuenue bubmmoreka [JOK
MOJIEH MOCTOSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
bubanoreka IJOK
58 MaruauTtHoe mojie. MarauTHoe 1moje 1

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

3€MJII/I 1 €ro 3HAYCHUC IJId )KU3HU Ha
3emiie

59

OmneiT OpcTena. MaruuTtHoe 1oiie
JEKTPUYECKOr0 ToKa MaruutHoe
10JIE€ KaTyILIKH C TOKOM

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

60

[TpuMeHeHne 371eKTPOMAarHuToB B
texHuke. Jlaboparopnas pabora
"N3y4yeHue neicTBUS MarHUTHOTO
10JIs1 HA IPOBOJIHUK C TOKOM"

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DJEeKTPOIBUTATEND TOCTOSIHHOTO
ToKa. Mcnonb3oBanue
JIEKTPOJBUTaTENIeH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaboparopHas paboTa
"KoHCTpynpoBaHUE U U3yUEHHE
paboThI 31ekTpoaBUTaTeNns”

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

62

OnbiTel Papajes. 3aKoH
3JIEKTPOMArHUTHOM MHIYKIIUU.
IIpaBuio Jlenna

63

OnektporeHeparop. CrocoObl
MIOJTYYCHUS DIIEKTPHUECKON IHEPTUH.
DIEKTPOCTAHIIUN Ha BO3OOHOBIISIEMBIX
UCTOYHUKAX SHEPTUU

64

[ToaroToBKa K KOHTPOJILHOM paboTe
1o TeMe "DIIEKTPUUYECKUE U
MAarHuTHBIE SIBJICHUS"

65

KonTtponsHas pabora o Teme
"DeKTpUYECKUEe U MAarHUTHBIE
sBiieHus"/Beepoccuiickas

bubmunoreka LIOK
https://m.edsoo.ru/ff0acb14



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

poBepoYHas paboTa pu MPOBEICHUU
Ha OyMa)KHOM HOCHUTEJIE

PesepBHblit ypok. Pabota ¢ Tekctamu bu6nuorexa [IOK

66 1
o TeMe "TennoBrie ABICHUS" https://m.edsoo.ru/ff0acc5e
Peseprublit ypok. Pabora ¢ Tekctamu

67 o Teme "IlocTosTHHBIM 1 bubmorera [IOK

. " https://m.edsoo.ru/ff0acdc6d

AJIEKTPUICCKUNA TOK

68 Peseprubiit ypok. Pabora ¢ Tekctamu 1
o TeMme "MaruuTHeie SIBJIcHUS"

OBUIEE KOJIMYECTBO YACOB I10 68 145

[NPOT'PAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KUIIACC

KoJsun4yecTBo 4acos DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Kontpoabusie — Ipakrueckue fa[:;?ennﬂ :gl?;l;(;z:feﬂbnme
padoThI padoTsI pecypen

| MexaHndeckoe OBMKEHUE. 1
MarepuanbHasg TOUKa

) Cucrema orcuera. OTHOCUTEIHLHOCTD | bubmuorexa [JOK
MEXaHNYECKOT'0 JIBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JIBUJKEHUE https://m.edsoo.ru/ff0ad19a
HepaBnomepHoe npsiMoMHETHOE

4 nBrokeHue. CpenHsisi U MTHOBEHHAs 1
CKOPOCTb

5 [IpssMonHENHOE paBHOYCKOPEHHOE 1 bubmmoreka [JOK
JBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh NPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTI'O ABHKEHUS. 1
I'padux ckopoct
Jlaboparophast paborta "Onpenenenue

7 YCKOpEHHUsI Tea npu | 1 bubanorexka [HOK
PaBHOYCKOPEHHOM ABUXEHUU T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTu"

2 CBoOomHoe nagenne teix. OIbITH 1
lanunes

9 PaBHOMeEpHOE ABMXKEHUE TTIO 1 bubmmoreka [JOK
okpyxkHocTH. [lepnon u yacrora https://m.edsoo.ru/ff0ae176



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

oOparmienus. JIuneiinas u yriosas

CKOpPOCTH
10 [{eHTpOCTpEMHUTEIIBHOE YCKOPEHUE
1 [IepBe1it 3akoH HeroToHa. BekTop bubmmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ac612
12 Bropoii 3akoH HeroToHa. bubmmoreka [IOK
PaBHopelicTByrOImas cuiia https://m.edsoo.ru/ff0ae72a
13 Tpetwuii 3akon HproTona. bubanorexa [HOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npUMEHEHUE Bbu6nuoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbc
bubmmoreka [JOK
15 Cuia ynpyrocti. 3akot T'yka https://m.edsocl)l.ru/fanecaZ
16 Pemenue 3ampau no reme «Cuiia
YIPYTOCTH»
17 JlaGopatopHnas pabora «OnpeneneHue bubnuoreka [IOK
JKECTKOCTHU IPYKUHBD) https://m.edsoo.ru/ff0aee28
bubanorexka [HOK
18 Cuia TpeHHs https://m.edsof)_.lru/fﬂ)aﬂ 38
19 Pemenne 3agau mo teme «Cuia bubmuorexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 Jlaboparopuas pabota "Onpenenenue bubmmoreka [JOK
Kod(puimenTa TpeHMUS CKOJIbKCHHS" https://m.edsoo.ru/ff0af8be
Pemenue 3agau no reme "3akoHbI
21 Herorona. Cuia ynpyroctu. Cuna bubmmorexa LHOK
" https://m.edsoo.ru/ff0afb8e
TpEHUS
” Cuna TsKeCTH U 3aKOH BCEMUPHOTO bubmuorexa [JOK

TATOTEHUA. Y CKOpEHUE CBOOOIHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

najcHus

Ypok-koupepenius "JIBuxeHue T

23 BOKPYT T'PaBUTALIMOHHOTO LIEHTPA
(Conmueunas cucrema). ['amaktuxu"
Pemrenue 3agad mo teme "Cuia
24 TSDKECTH U 3aKOH BCEMUPHOTO bubmorexa HOK
\ https://m.edsoo.ru/ff0af5f8
TATOTEHUS
)5 [IepBasg kocMHUecKasi CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepraIbHOW TOYKHU.
AOcomoTHO TBEPOE TEIO.
26 PaBHOBecue TBEpIOTO TENA C© bubmorexa [TOK
. " p https://m.edsoo.ru/ff0afe36
3aKperIEHHON OChIO BpaLCHHUSI.
MowmeHT cuibl. LleHTp TskecTn
PaBHOBecue MaTepraIbHOW TOYKHU.
AOcomoTHO TBEPOE TEIO.
27 PaBHOBecue TBEpIOTO TENA ©
3aKPEIUIEHHON OChIO BpAILICHUS.
MowmeHnT cuibl. LleHTp TskecTn
73 Pemenue 3agad mo reme "MomeHT bubmuorexa [JOK
cwibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe MO
" bubmuorexa [JOK
29 TeMe "MexaHudecKoe NBUKECHHUE.
. " https://m.edsoo.ru/ff0b0408
B3aumopeicteue ten
KontponbHas paboTa mo teme
" bubmmoreka [IOK
30 Mexannueckoe OBU)KEHUE.
. " https://m.edsoo.ru/ff0b06ec
BsaumMonelicTBue Ten
31 Nmnynec Tena. Umnymnse cuiel. 3aKoH bubmmoreka [IOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHEHUs UMITYJIbCa. YIIPYroe u
HEYIPYTo€ B3aUMOJICHCTBHE

https://m.edsoo.ru/ff0b07fa

Pertennie 3agau mo reme "3akoH

bu6mmoreka [IOK

32 COXpaHEHUs UMITyjbca" https://m.edsoo.ru/ff0b096¢c
13 Ypok-koupepenius "PeakTuBHOE
JBH)KEHUE B MPUPOJIE U TEXHUKE"
bubmmoreka [JOK
34 Mexanunyeckas paboTa U MOIITHOCTb hitps://m.c dsof)l.ru JE0b0aS4
35 PaboTa cwitbl TSKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH U CHUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «Onpenenenue
36 paboThI CUITBI TPEHUS TIPH
PaBHOMEPHOM JIBHXKEHUH TeJa 10
TOPU30HTAILHOM MOBEPXHOCTH»
37 CBs3b 9HEPTUH U pabOTHI.
IloTenumanpHas sHEpPIrust
13 Kunernueckas sneprus. Teopema o bubmmoreka [JOK
KUHETUYECKON SHEPTUn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPTUHU B
MEXaHHUKe
40 JlaGopatopnas pabora «3yueHue bubnumoreka [IOK
3aKOHA COXPAaHEHUs IHEPT U https://m.edsoo.ru/ff0b12fe
A1 KonebaTenpHOE TBUKEHUE U €T0 bubmuorexa [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxaromnume KoiebaHusl. bubmmoreka [IOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20£0
43 MareMaTH4ecKuil ¥ NPy KUHHBIA

MassTHHUKH



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccnenoBanue «3aBUCUMOCTh
nepuoja KojiebaHuii OT KECTKOCTH
MIPYXUHBI U MaccChl Tpy3a»

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0b197a

45

IIpeBpaiienue 3Hepruu npu
MEXAHUYECKUX KOJIEOaHUIX

46

JlaboparopHnast pabota «Onpezenenne
YacTOTHI U TIEpHOJIa KOJIeOaHH
MPY>KUHHOI'O MasTHUKA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0blaec

47

Jlabopartopnast pabora «I[IpoBepka
HE3aBUCHMOCTH TIEepHo/ia KoJieOaHuit
rpy3a, HOJBEIIEHHOTO K HUTH, OT
MAacchl Tpy3a»

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

48

Mexauunueckue BoaHEL. CBOMCTBA
MexaHW4ecKux BOJH. [IpomoabHbIe 1
MTOTIEPEYHBIE BOJTHBI

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

49

Ypok-koHpepeHmus "MexaHndeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOIHBI"

50

3Byk. PacnipocTpaneHnue u oTpaxeHue
3BYyKa

51

Ypok-uccnenosanue "HabmroneHue
3aBUCHMOCTH BBICOTHI 3ByKa OT
JaCTOTHI"

52

I'pomMKOCTb 3ByKa U BHICOTA TOHA.
AKYCTUYECKUH PE30HAHC

53

Ypok-koHpepeHus "YIpTpa3Byk u
nHOPa3BYK B IPUPOIE U TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJILHOM paboTe MO

bu6mmoreka [IOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

TeMe "3aKOHBI COXPAHECHHUS.
MexaHndeckue KoJie0aHusa U BOJIHEL"

https://m.edsoo.ru/ff0b2510

KonrponsHas pabora o Teme

55 "3akoHbI cOXpaHeHus1. Mexanndeckue
KoseOaHus U BOJTHBI"
56 DJIEKTPOMAarHuTHOE MOJIE. bubanorexa [HOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJH
VYpoxk-koHpepenuus "lkana
58 3JIEKTPOMATHUTHBIX BOJIH. bubanorexa HOK
Hcnons30BaHue 3J€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH /111 COTOBOM CBsI3H"
Ypoxk-uccienoanue "M3yuenne
. bu6mmorexa [IOK
59 CBOMCTB AJIECKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MOMOIIBI0 MOOUITFHOTO TenedoHa
Pemenne 3amau Ha onpenenenue
60 YaCTOTHI U JJIMHBI SJIEKTPOMarHUTHON
BOJIHBI
DneKkTpoMarHuTHasi IpUpoaa CBeTa.
61 CxkopocTts cBeta. BonHOBBIE cBOMCTBA buommorexa IOK
P ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [Ipsmonuneinoe
62 acIpocCTpaHEHHUE CBeTa. 3aTMEHUS bubmorexa [TOK
pactpocIp ' https://m.edsoo.ru/ff0b3658
ComHua u JIyHbl
3aKoH OTpa)K€HUs CBETA. 3epKaia.
63 Pemrenue 3a1au Ha npuMeHeHUE bubmmorexa [OK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA
64 [Ipenomnenue cBera. 3akoH bubmuorexa [JOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

MMpCIOMJICHUS CBCTA

https://m.edsoo.ru/ff0b3aca

[TomHOE BHYTpEHHEE OTPAKEHUE CBETA.

bu6mmoreka [IOK

65 Hcnonbs3oBaHue MOIHOTO BHYTPEHHETO
OTpaKEHHsI B ONTHYECKMX CBETOBOIAX bps: medsvoy ifibdcie
Jlaboparopnast pabora "HcciaenoBanue
66 3aBHCHMOCTH YIJla IPEIOMIICHUS
CBETOBOTO JIy4a OT yrJia MaJeHus Ha
rpanuue "Bo3yx-crekno""
VYpok-koupepennus "Micronp3oBanue
67 MOJHOTO BHYTPEHHETO OTPAXKEHHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHASI CBSI3b"
Bbu6nuoreka [JOK
68 JInu3el. OnTrueckast cuiia TMH3bI hitps:/m.cdsoo.ru/fOb3f2c
. bu6mmorexa [IOK
69 [TocTpoenue n3o0pakeHUi B JTMH3AX hitps:/m.cdsoo.ru/fl0b4dda
Jlaboparopnast paborta "Onpenenenue
70 (hOKYCHOTO PACCTOSIHHS M ONITUYECKON bubmorexa HOK
CHTBI cOBUpaIOmel MHH3b" https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepeHmus "OnTudeckue bubmmoreka [JOK
JIUH30BBIC TIPUOOPHI" https://m.edsoo.ru/ff0c0a7e
72 I'na3 kak ontudeckas cucreMa. 3peHue buommorexa HOK
https://m.edsoo.ru/ff0b4684
7 Ypok-koHpepenius "edexTo
3penus. Kak coxpanurts 3peHue"
Pasnoxxenue 6enoro ceera B CIEKTp.
74 OnbiTel HetoToHa. Crioxkenue bubmuorexa [JOK

CIIEKTpaJIbHBIX LIBETOB. [[ucnepcus
CBETa

https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
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https://m.edsoo.ru/ff0c0f4c

Jlaboparopnas pabota "OnbITHI 11O
Pa3IOKEHHUIO OEJIOTO CBETA B CIICKTP U

Bbu6nmuoreka [JOK

75 BOCIIPUSATHIO I[BETA MPEIMETOB IIPU UX hitps://m.cdsoo.ru/fl0c0e2a
HaOJII0/IEHUH Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukym "BonHoBbIE
76 CBOICTBA CBETA: JUCIIEPCHS,
uatephepennus u qudpakmus"
77 Omnsitel Pe3epdopaa u ruranerapHas bubnnorexa [HOK
MOJedb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
Hcnyckanue U NMOIIOLIEHUE CBETA
79 atomoM. KBaHThbl. JInHeluaTeie buommorexa HOK
https://m.edsoo.ru/ff0c144c
CHEKTPbI
20 Ypoxk-nipaktukym "Habmronenue bubnnorexa [HOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PangnoakTUBHOCTE U €€ BUIBI bubmmnorexa LIOK
https://m.edsoo.ru/ff0c1672
2 Crtpoenue atomHoro sapa. Hykionnas bubanorexka [HOK
MOJETb https://m.edsoo.ru/ff0c18ac
23 PannoaktuBHBIE TpEBpaLICHUS. bubmmoreka [JOK
N3oTonsl https://m.edsoo.ru/ff0clal4
’4 Pemenue 3agau mo Teme: Bbu6nuoreka [JOK
"PanuoakTuBHBIE peBpamieHus" https://m.edsoo.ru/ff0c1b4a
85 [Tepuon monypacmnana
VYpoxk-koHpepenuus "PagroakTuBHbIE Bu6miorexa LOK
86 W3JIy4CHHS B PUPOJE, METULIUHE,

TeXHuKe"

https://m.edsoo.ru/ff0c2126
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87

Snepubie peakunu. 3aKOHbI
COXpPaHEHHUS 3apsA0BOI0 U MacCOBOTO
qucen

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c1c58

88

DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U SHEPTUu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3agau no reme "SAnepHeie
peakuun"

90

Peakiiuu cuHTe3a M eNeHUS aep.
Uctounuku suepruu ColiHIA U 3BE3]

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koHpepenmus "Aneprnas
sHepreTuka. JlencTus
pPaarOaKTUBHBIX I/ISJIYLIGHI/II\/'I Ha XUBBIC
OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOILHOMU paboTe 1Mo
TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanToBbIC s1BI1eHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223¢e

93

KontponbHas paboTa mo teme
"DJIeKTPOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBantoBsie siBeHus"

94

[ToBTOpeHme, 0600IIEHNE.
JlabopaTtopubie paboThI 1O KypCcy
"B3zanmMonencTBue Tea"

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

95

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

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6o0meHue. Pemenue

Bbu6nuoreka [JOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
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https://m.edsoo.ru/ff0c2572

paC‘IeTHBIX 1 KA4CCTBCHHABIX 3a/1a4 110
teme "KIIJ] TennoBeIx apuraresnecit'”

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o0o0meHue. Pemenue

bu6mmoreka [IOK

1
97 pacUeTHBIX U Ka4eCTBEHHBIX 3a]1a4 110 https:/m.cdsoo.r/f0e2b30
teme "KIIJI anekTpoycTaHOBOK"
[ToBTOpeHme, 0600IIEHNE.
98 JIaGoparopHble pabdOTEI IO KypC 1 1 bubmnorexa LIOK
" patop P " pey https://m.edsoo.ru/ff0c2¢52
CBeTOBLIE SIBICHUS
[ToBTOpenue, 0600meHne. Pabora ¢
99 TEKCTAMH 110 TeMe "3aKOHBI 1 bubmorexa LIOK
| https://m.edsoo.ru/ff0c2d6a
COXpaHEHUs B MEXaHHUKE
[ToBTOpenue, o6o0menue. Pabora ¢
100 Tekcramu 1o teme "Koiebanus u 1 bubmorexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOopenue, o6o0menue. Padora ¢
101 TekcTamu 110 Teme "CBeTOBEBIE 1 bubmmorexa IOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600meHne. Pabora ¢
102 TekcTamu 110 Teme "KBanToBas u 1
sanepHas Gpusuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOIT'PAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» ®usuka 7 xknacc/ [leppimkun .M., I'ytauk E.M., VIBanos A.U. u np.
AxunonepHoe obmectBo «M3narensctBo «IIpocsemenne»
» Gusuka 8 knacc/ [epeimkud .M., I'ytauk E.M., IBanoB A.U. u np.
AxunonepHoe obmectBo «M3narensctBo «IIpocsemenne»
» ®uzuka 9 xnacc/ [leppimkun .M., I'ytauk E.M., VIBanos A.U. u np.

Axunonepnoe o6mectBo «M3narensctBo «IIpocBemenne

METOAUYECKHUE MATEPUAJIBI IUISA YUUTEJIA

*Tectr mo pusuke. 7 knacc. A.B. UeboTapera

*KoHTponpHBIE U camocTOsITeNNbHBIE paboThI 1o u3uke. 7 kimacc. O.U. I'pomiieBa
*Tectsl o gusuke. 8 kinacc. A.B. UeGoTapena

*KoHTponpHBIE U caMOCTOSITeNIbHBIE paboThI 110 dusmke. 8 kimace. O.U. 'pomiiena
*Tectsl o gusuke. 9 kmacc. A.B. YeGoTapena

*KoHTponpHBIE U camocTosITeNbHBIE paboThl TIo pusuke. 9 kmacc. O.U. I'pomiieBa
HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
NUHTEPHET

*OnektpoHHas popma yueOHnka «dusmka. 7 Kiaccy
*OnexTponHas popMma yueOHnKa «Dusnka. 8 Kimace»

*OnexTponHas Gpopma yueOHnKa «Dusnka. 9 kimace»
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