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MNOACHUTEJIBHASA 3AIINCKA

[lporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUH M TpeOOBaHMU K pe3yiabTaTaM OCBOEHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MNpPOTpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom deaepaibHON paboudel MporpaMMbl BOCIIUTAHUS U
Konuemnun npenoaasanust yaeOHoro npeamera «Duznkay.

Conepxanue mporpamMmbl 10 (QHU3MKE HampaBlIeHO Ha (opMUpOBaHUE
€CTeCTBEHHOHAYYHOH TI'pPaMOTHOCTH OOYYaIOIIUXCA M OPraHM3aLUI0 H3yYeHHS
¢u3MKN Ha AESITeNbHOCTHON OcHOBe. B mporpamme mo ¢Qusuke y4MTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanmsauuu TpeboBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METaINpeIMETHBIM Pe3ysbTaTaM O0y4YeHHs, a TaKKe
MEXXIIPEIMETHBIE CBSI3U E€CTECTBEHHOHAYYHBIX YYEOHBIX INPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111€T0 00pa30BaHusl.

[Tporpamma no ¢u3MKe ycTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (Mo Kjaccam), mpejaraeT NpUMEpHYIO MOCIe0BaTEIbHOCTD
U3y4eHHs] TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS IPEIMETHOTO COJICpKAaHUSA U
yu€Te BO3pacTHBIX 0COOEHHOCTEH 00ydaronIuXcsl.

[TporpaMmma mo Qu3uke paszpaboTaHa ¢ LEIbI0 OKa3aHUS METOIUYECKON
MOMOIIH YUYUTENIO B CO3/IaHNU pabouel MporpaMMBl 10 y4eOHOMY IIPEeIMETY.

dusuka ABISIETCS CUCTEMOOOPA3YIOUIMM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJbKY (HU3UYECKHE 3aKOHBI JIE)KAT B OCHOBE IIPOIECCOB MU
SABJICHUH, W3y4yaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMUEH U (DU3UUECKOU
reorpaduell, BHOCUT BKJaJ B €CTECTBEHHOHAay4YHYI0 KapTHHY MHpa,
npenocTaBiseT HauOosiee sCHble OOpas3lpl MNPUMEHEHHUS HAyYHOTO METOo/a
MO3HAHUS, TO €CTh CII0CO0a MOTy4eHHs TOCTOBEPHBIX 3HAHUN O MUpE.

OpnHa U3 IMMaBHBIX 3a7a4 (pU3HUecKoro oOpa3oBaHHs B CTPYKType OOIIEro
o0pa3zoBaHMsi COCTOMT B (POPMUPOBAHWUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEepeca K HayKe y 00y4JarouIuxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TIpENINoiaraeT OBJAJECHUE
CIICAYIOUIMMH KOMIIETEHTHOCTSAMH, XapaKTepU3YIOIIUMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIECIOBAHMS;

e MHTEPNPETHPOBATH  JaHHBIE W  MWCIOJIB30BaTh  Hay4yHbIE
JI0Ka3aTeIbCTBA AJIsl TIOJTYYECHHUS BHIBOJIOB.

Ilenn wu3ydeHuss (u3MKKM Ha YpPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHUs
onpeznenensl B KoHuenuuu mnpenogaBaHusi yueOHoro mpenMera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranum3anusx Poccuiickoit ®@exepanuu, peamu3yrOIIMX
OCHOBHBIE  00I11€00pa3oBaTeNbHbIE IMPOrPaMMbl, YTBEPKIAEHHOM pelieHueM



Komnernn Munucrepersa npocseienust Poccutickoid @enepanuu (MpoToKoa oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyyeHus pusuku:

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

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IO3HAHUS M (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPYKAIOIUM SIBJICHUSIM;
dbopMHUpOBaHHE HAYYHOI'O MHPOBO33PEHHs KaK pe3yjbTaTa H3yYeHHUs
OCHOB CTPOCHHS MaTepuu ¥ (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;
(dbopMUpOBaHHE TPEJCTABICHUA O POJIM (U3MKH IS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTH;

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

JlocTrKeHHE 3TUX TIeJIeld MPOrpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
obmero oopa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICTYIOIINX 3a/1aY:

npuoOpeTeHne 3HaHUW O JUCKPETHOM CTPOSHHM BEUIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKMX, MArHUTHBIX M KBAaHTOBBIX
SBIICHUSX;

npuoOpeTeHNe YMEHHUI OMHUCHIBATh U OOBSICHATH (PU3MUECKHE SBICHUS C
UCIIOJIb30BAHUEM TOJTyUYEHHBIX 3HAHUH;

OCBOCHHME METOJIOB pELIeHUs MPOCTEHIIMX pacu€THBIX 3aJady C
UCTIOJIb30BAaHUEM dusnueckux MoOJIeIeH, TBOPYECKUX u
IPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOMIOAATh MIPUPOJIHBIEC SBJICHUS U BHITOIHATH OMBITHI,
nabopaTopHble paOOTBI M ADKCIEPUMEHTAIbHbIE HWCCIEAOBAHUS C
UCITIOJIb30BAHUEM M3MEPUTENBHBIX IPHOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ nHPOpMaIel (HU3NIECKOTO CONEepKaHUS,
BKJItOUasi THPOPMAIMIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIIU3 U
KPUTHYECKOE OlIeHWBaHKE HH(POpMAIIUY;

3HaKOMCTBO cO cepaMu npodecCHoHANbHON AeATeIbHOCTH, CBA3aHHBIMU
C (Qu3MuKOW, M COBpPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JOCTHKEHUIX (PU3HUECKON HAYKH.

Ha wusydenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

obOpa3oBaHust OTBOAUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 yaca B HefIeN0), B 8
KJacce — 68 yacoB (2 vaca B Hezenmo), B 9 kiacce — 102 yvaca (3 yaca B HeZeto).

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



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



COJEPXKXAHHME OBYUYEHUA
7 KIIACC

Pazngen 1. ®usuka v e€ poJib B IO3HAHUHU OKPYIKAKIEro MUpa.

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

®duznueckre BeNMUMHBL. M3MmepeHue @u3anueckux BelWyuH. Puznyeckue
npudopsl. [lorpemnocts u3mepennit. MexxayHapoHasi cicTeMa €IMHHII.

Kak ¢wusuka wu gapyrme ecTeCTBEHHbIE HAyKH H3Y4YaloT TMPUPOY.
EcTecTBeHHOHAyUHbI METOJ TMO3HAHMS: HAOJIOJIEHUE, MOCTAHOBKA HAYyYHOIO
BOIIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHHE
HaOmoaemoro siieHus. Onucanue GU3NIEeCKUX SBICHHUHA C TIOMOIIBIO MOJICTIEH.

Hemoncmpauyuu.

1. MexaHu4deckue, TEIUIOBbIC, JJIEKTPUYECKHUE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.
2. ®usnyeckue MpuOOPHl U MpoLeypa NPSIMbIX U3MEPEHUN aHAIOTOBBIM U
(G POBBIM IPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpezeneHne LEHbI AJICHUS Kbl U3MEPUTEIBHOIO MpUdopa.
2. N3mepenune pacCTOAHUN.
3. Hsmepenue oObEéMa )KUIAKOCTH U TBEPJOTO Tea.
4. OnpezneneHue pa3MepoB MajbIX TE.
5. M3mepeHue Ttemreparypbl MpU NOMOIIM KHAKOCTHOIO TEPMOMETpPA H
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeaeHue uccnenoBaHus MO MPOBEPKE TMIOTE3bl: NAJbHOCTh MOJIETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JIbIINe, YeM OOJbIe BHICOTA
IyCKa.

Pa3znen 2. [lepBoHauajibHbIe CBeeHUS 0 CTPOCHNH BelleCTBA.

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

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

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUCTaIIMYEeCKUX) Tell. B3auMOCBSI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbhIX COCTOSHUSAX M MX aTOMHOMOJICKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Hemoncmpauuu.

1. HabnroneHnue 6poyHOBCKOTO JBUXKECHHUS.



2. Habmonenue nuddysum.
3. HaGmonenue  siBneHUM,  OOBSACHSIOMIUXCS  MNPUTSHDKCHUEM WU
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopnsie padomul u onvimel.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCIOJIb30BAaHUEM

dboTorpadmuii).
2. OnbITHI O HAOTIOJEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeliHsisi CKOPOCTh NMPU HEPABHOMEPHOM IBUKEHUHU. Pacuér myTtu u
BPEMEHU JBUKEHUS.
SBneHne uHepUMM. 3aKOH HMHEPLUUHU. B3auMmoaencTBHe Tesl Kak NpPUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHoCcTh BemecTBa. CBSI3p IUIOTHOCTH C KOJMYECTBOM MOJIEKYJI B €IWHHULIE
0o0BEMa BelecTBa.
Cuna Kak XapakTepHCTHKa B3auMoaeucTBusa Ten. Cuila ynpyrocTd M 3aKOH
['yka. M3Mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpPA. SIBIEHUE TITOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tema. HeBecomocTs. Croxkenue
CWJI, HallpaBJIEHHBIX MO OJHOM mpsMoil. PaBHozeicTByromas cwi. Cuia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IpUPOJE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHHMUECKOTo JIBHXKEHUS Tela.
2. HM3mepeHune CKOPOCTH NPSMOIUHENHOTO IBUKEHUS.
3. HaOmronenue siBeHUsI HHEPLUU.
4. HaOmroneHne u3MeHEHUs1 CKOPOCTH MPU B3aMMOJIEHCTBHH TEJI.
5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue cuJjl, HalpaBJIEHHBIX 110 OJHON MPSMOM.
Jlabopamopuwie pabomul u onvimol.
1. OmpezneneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMSI (IIApUKa B XKUIKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOUIIS U TaK Jajee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJIbXKEHUS Opycka WM IapuKa Mo
HaKJIOHHOU IUIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPIOTO TeNA.

4. ONbITHI, JEMOHCTPUPYIOLIUE 3aBUCHMOCTb pacTsDKEHUA (AeopMaliim)
MPY>KUHBI OT MIPUII0KEHHON CUIIBI.

5. OnbITBL, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS MOBEPXHOCTEM.

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



JaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUUYCHUS aBiieHus. JlaBieHue rasa.
3aBUCHMOCTh JaBJIEHUS raza oT o0BEma, TemmepaTypsl. llepemaua naBieHus
TBEPABIMUA TEJNAMU, KUIAKOCTSIMU U Tazamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTH JABJIEHUS >KUJIKOCTH OT TIyOMHBL. ['mapocraTmyeckuid
napajaokc. Coobuiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3MBbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpuuMHBI CylIECTBOBaHUS
Bo3aymHOW o6osouku 3emnu. Onbit Toppuuemnmu. M3mepenue armocdepHOro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOI0 JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 1151 U13MepeHus: aTMOC(HEpPHOTro J1aBJICHHUS.

JlencTBrEe KUIKOCTH M ra3a Ha MOTrPYyKEHHOE B HUX TeJIO. BeITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3gyxoriaBanue.

Hemoncmpauyuu.
3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBnenune neicTBrsl aTMOC(PEPHOTO JABICHUS.

3aBUCHUMOCTh BBITAIKHBAIONIECH CHUJIBI OT OOBEMA MOTPYXKEHHOW YacTH
T€Ja U TIIOTHOCTH )KUIKOCTH.

PaBeHCTBO BhITATKMBAOLIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

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

Jlabopamopnsie padomul u onsimel.

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

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

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

4. OnbITBI, JEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JEHCTBYIOIE Ha TEJI0 B IKHUIKOCTH, OT O0BbEMa MOTPYKEHHOU B
KUJKOCTb YACTH TEJA U OT INIOTHOCTH KUAKOCTH.

5. KoHcTpyupoBanue apeomerpa UWIM KOHCTPYMPOBAaHHUE JIOOKH W
OIIpeIeIEHUE €€ IPY30II0ABbEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTb. DHeprus.

Mexannueckas paboTa. MoIIHOCTb.

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

paBHOBecusi pbryara. [lpumeHeHue mpaBuiia paBHOBECHUsS pbluara K OJIOKY.
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«3onoroe mpaBwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpoctbie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckass odHeprua. KuHetnueckas M IMOTEHUWAJIbHAs JHEPTUS.
[IpeBpallieHre OJHOTO BHJIA MEXAHUYECKOW DHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHKE.

Hemoncmpauyuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

1. Ompegenenue pabOThl CUIIbI TPEHUS NPU PABHOMEPHOM JBHXKEHUU Teia

10 TOPU3OHTAIBHON MOBEPXHOCTH.

2. HccrnenoBaHue yCcIIOBUU PaBHOBECHS pblyara.

3. Hsmepenue KIIJl HaK1OHHOM NIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON SHEPIUH.

8 KIIACC

Pa3nen 6. TenJioBble siBJIeHUS.

OCHOBHBIEC TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOpPUU CTPOECHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKOU TEOPUHU.

Mopaenu TBEPAOro, JKHUAKOTO W Ta3000pa3HOTO COCTOSIHUM BEIECTBA.
Kpucramnmuueckue u amopdubie tena. OObICHEHWE CBONCTB Ia30B, KUJKOCTEH U
TBEPABIX TEJ HA OCHOBE TOJIOKCHUUA MOJEKYJISIPHO-KUHETUYECKOM TEOPHH.
CmaurBaHUE U KaOWJUISIPHBIE ABJIEHUS. TenIoBoe paclinpeHue U CKaTue.

Temneparypa. CBsizb TemIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUYKEHHUS
gactull. BuyTtpennsisi sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH JHEPTHUU:
Temionepeaaya u COBEpIIICHUE padoTHI. Buasl TeIUIoNepeauu:
TEIIONPOBOJHOCTb, KOHBEKIIMS, U3TYUYCHHE.

KomanyectBo TemnoTel. YaenbHas TEINIOEMKOCTH BEIECTBA. 1eIIO0OMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHWE TEIUIOBOTO Oamanca. [lmaBrmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcmapenue. Kunenue. VYnaenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpATyphl KHUIIEHUS OT aTMochepHOro
JIaBJICHUSL.

BnaxuocTts BO3yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIIOTa CTOPaHMUSL.

[Ipunuunel pabotsl TermaoBbix aBurarenei KIIJ temmoBoro nuraresns.
TerioBble ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHHS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HabmnroneHue 6pOyHOBCKOTO JBUKECHHUS.
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Ha6monenue nuddysun.

HaOmronenue siBiieHU CMauyuBaHUs U KaUJUISIPHBIX SIBIICHUIA.
HaOmronenue TenaioBoro pacuiupeHus Ted.

N3meHenne naBieHUs ra3a Mpyd U3MEHEHHH 00bEMa W HArpeBaHUU WJIU
OXJIQXKJICHUH.

[IpaBuina u3MepeHust TeMIeparypsl.

Bune! Teruionepenauu.

OxytaxIeHUe TIPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEN Pa3IMUHbBIX BEIIECTB.

. HaOmronenue kunenus.

. HaOnronenne nocTostHCTBA TeMIepaTyphl IPU MIABICHUU.
13.

Mopenu Teru1oBEIX JIBUTATEIICH.

Jlabopamopnsie padomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

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

OmnpeneneHue JaBIeHUS BO3IyXa B Oa/NIOHE HITIPHUIIA.

OnbITEI, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUS BO3JAyXa OT €ro
00bEMa 1 HArpEeBaHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TEMIIePATyPhI.

HaOmronenne wu3MeHEHHsT BHYTPEHHEH OSHEprud Tejna B pe3ysbTaTe
TEeIJIoNepeau U padOThl BHEITHUX CHJI.

HccnenoBanne SBICHHS TEIIOOOMEHAa TPHU CMEIIUBAHUHM XOJIOJHOW W
ropsiueu BOJIBI.

OnpenesneHue  KOJUYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEIJI000MEHE C HArPEThIM METALTUICCKAM ITAITUHIPOM.

OmnpeneneHue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OnpenesneHne OTHOCUTEIBLHOM BIaXKHOCTH BO3/1yXa.

Onpenenenue yAaeabHOW TEMIOTHI MIABICHUS JbJA.

Pa3znen 7. diaekTpruyecKue M MATHUTHbIE SIBJICHUS.

Onextpuzauus Teda. J[Ba poxa 3JIEKTpUYECKHX 3apsioB. B3aumonelicTBue
3apsoKeHHbIX Tel. 3akoH KyioHa (3aBUCMMOCTb CWIJIBI  B3aMMOJAEWUCTBHUSA
3apsKEHHBIX TEJI OT BEJIMUYMHBI 3apSAJI0B U PACCTOSHUS MEXY TEIaMM).

Onexrpuyeckoe none. Hanpspk€HHOCTh anextpuyeckoro mons. IIpuHoun
CYNEPIIO3HULINH dJEKTPUUECKUX MOJIEH (HAa KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DIEMEHTapHBIA JIEKTPUUYECKUM 3apsl.
Crpoenne aroma. IIpoBogHMKM W AMAJIEKTPUKH. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3aps/a.

ONEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKN MOCTOSHHOTO TOKA. JIEHCTBUS 3IIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KHUAKOCTIX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUYECKOE  HaIpSKEHUE.
ConpoTuBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIIECHUE BewlecTBA. 3akoH Oma
Uit ydactka nenu. [locnmenoBaTenbHOE M MApauIENIbBHOE  COCIUHEHHE
IIPOBOJIHUKOB.

PaGora u MOIIHOCTH 3NEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHna.
DNeKTpUYECKUe LeTH U MOTPEeOUTeNn dIEKTprUUecKoi sHepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

[locTosiHHBIE ~ MarHUThl.  B3auMOAECHCTBHME  IOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarauTHoe noJie 3eMJId ¥ €ro 3Ha4eHHe JUIsl )KU3HU Ha 3eMIIe.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTpUYECKOro Toka. I[IpumeHeHue
JIEKTPOMArHUTOB B TEXHUKE. Jl€MICTBME MArHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
OJIIEKTPOABUIATENb IOCTOSHHOTO TOKA. [Crmosib30BaHME JIIEKTPOJBUraTeiac B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SABieHne 31eKTpOMarHuTHON HHAyKuuu. [IpaBumno Jlenna.
DneKTporeHeparop. CrocoObl  TOJIy4eHHUS ~ DJCKTPUYECKON  DSHEPIHH.
DNEeKTPOCTAaHIMU Ha BO30OHOBIISIEMBIX HICTOUHUKAX SHEPTUHU.

Jemoncmpayuu.

DJIeKTpU3a1us TeJl.
JIBa poJia 2JIEKTPUYECKUX 3aps/I0B U B3aUMOJIEHCTBHE 3apsHDKEHHBIX TEJL.
Y CTpONCTBO U JEHUCTBUE MIEKTPOCKOIIA.
OneKkTpocTaTu4ecKas MHIYKIUS.
3aKOH COXPAHEHUS DJIEKTPUYECKUX 3aps10B.
[TpOBOJTHUKH U TU3IEKTPHUKH.
MopenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B JKUJKOCTH.
. 'a3oBB11 pa3psa.
. I3MepeHne CUITbl TOKa aMIIEPMETPOM.
. I3MepeHne 21eKTpUIECKOr0 HalPsHKEHUS BOJIBTMETPOM.
. Peocrar n MmarazuH CONpOTUBIICHUMN.
. B3auMopelicTBuE IOCTOSHHBIX MArHUTOB.
. MonenupoBaHue HEBO3MOXHOCTH Pa3JIeJICHUs MOJIOCOB MarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHuEe MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHO€ MoJje ToKa. DJIeKTPOMAarHurT.

JleiicTBrE MarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTpOABUTaTENb IOCTOSIHHOIO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHIYKLWU.

OneiTel @apases.

3aBUCHMOCTh HAIpPABJICHUS MHAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOIO TOKa.

Jlabopamopuwie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONACHHWIO DJEKTPU3ANMK Tel WHAYKIHEH W TpHU
CONPUKOCHOBEHHH.

HccnenoBanre AEUCTBUSL DJIEKTPUUYECKOTO TMOJS HAa TMPOBOJHHMKU U
JABJIEKTPUKHU.

COopka 1 mpoBepka pabOThI IEKTPUIECKOMN IIENH TTOCTOSTHHOTO TOKA.
N3mepeHure u peryJupoBaHUe CUIIbI TOKA.

N3mepenue u peryianpoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4Yepe3 PEe3UcTop, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAMPSHKEHUS HAa PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD AIEKTPUUYECKOTO
CONPOTHUBIIEHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOLIAAU IONEPEYHOTrOo
CEUYEeHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU TOCIEI0BATEIIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia [Jii CWIbl TOKa MPU MNapaJIEILHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI IEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.
OnpeneneHue MOUIHOCTU AJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanrie 3aBUCMMOCTH CUJIbI TOKA, MAYIIETO YEpe3 JIAMIIOYKY, OT
HAPSDKEHUS HA HEW.

Onpenenenue KII/[ nHarpeBares.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJs TOCTOSIHHBIX ~MAarHUTOB TMpU  HUX
00BbEIMHEHNH U PA3CICHUH.

HccnenoBanue nedcTBUS 3JIEKTPUYECKOTO TOKa HA MATHUTHYIO CTPETIKY.



17. OnbITEL, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJBl  B3aHUMOJEHCTBHUS
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HaNpaBJEHUs TOKa B
KaTyIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO T0JI HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHuE U N3y4eHHE pabOThI AIEKTPOIBUTATES.

20. M3mepenue KIIJl 35eKTpoaBUTaTeIbHOM YCTAaHOBKH.

21. OnbITEI 1O  MCCIENOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
UCCJICIOBAHNE W3MCHECHMM 3HAYCHUS M HAIPABICHHUS HHAYKIUOHHOIO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexannueckoe JaBWKeHHE. MarepuanbHas Touka. Cucrema OTCUETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBHWKEHUSA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBrkeHue. HepaBHomepHoe npsMonuHeiHoe aBuwxkeHue. CpeaHsas U MTHOBEHHAS
CKOpOCTb TeJla TP HEPABHOMEPHOM JIBHKCHUH.

VYckopenue. PaBHOyckopeHHOe TMpsiMOsiMHEHOe aBmkeHue. CBoOomHOe
najgenue. OnbiThl ["anumes.

PaBHoMepHOEe nBmkeHHE MO OKpyx)HOcTU. Ileprog m wacrota obpaieHus.
JIunenHas u yrioBast CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0oH HptoTroHa. Bropoit 3akon HeroTtoHa. Tpertuid 3akon HeroTtoHa.
[IpyHLIMN Cynepno3uIUN CHJL.

Cuia ynpyroctu. 3akoH I'yka. Criia TpeHHUs: cujla TPEHUS CKOJIbKEHHUS, CHUIIa
TPEHUS NIOKOS, IPyTUe BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOIO
najgeHus. JIBuxenune mianetr BOKpyr Connua. IlepBas kocmuueckasi CKOpPOCTb.
HeBecomocCTh U neperpysKu.

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

Nmnynbe tena. IsmMeHenne mMmiynbca. IMImyabe cuiibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexanudeckass pabora ¥ MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHEpruu u padbotsl. [loTeHnnanpHas SHEPrUs Tena, MOJHATOro Hajl
IIOBEPXHOCTHIO 3eMin. [loTeHManbHas sHeprus ckatou npyxunsl. Kunernueckas
sHeprus. Teopema 0 KHHETUUYECKON SHEPruu. 3aKOH COXPAHEHUS MEXaHMYECKOU
DHEPIUH.

Jlemoncmpayuu.

1. HaOnropeHue MEXaHMYECKOro JBH)KEHHS T€Ja OTHOCUTEIBHO PAa3HBIX TEN

OTCYETA.
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8.
9.

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

CpaBHEHHE TyTe W TPAEKTOPUN JBUKEHHUS OJHOTO M TOrO € Tela
OTHOCHUTEJILHO PA3HbIX TEJ OTCUETA.

W3mepenne cKopocTy U YCKOPEHHSI IPSMOJIMHEHHOTO TBUKECHHUSL.
HccnenoBanue npu3HaKOB PaBHOYCKOPEHHOTO JABUKEHUS.

HabGnronenue nBM>KeHUS Tella MO OKPYKHOCTH.

Habmonenne MexaHn4ecKux sIBICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexxka» mnpu €€ paBHOMEPHOM © YCKOPEHHOM JIBI)KCHUU
OTHOCUTEIILHO KaOuHEeTa QU3HKHU.

3aBUCMMOCTh YCKOpPEHHUS Tela OT MacChl Tejla W JACHCTBYIOIIEH Ha HEro
CHUJIBL.

Habmronenne paBeHCcTBa CUJI IPU B3aWMOACUCTBUHU TEIL.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKECHHU.

[lepenaua ummnynbca npu B3auMOICHCTBUU TEll.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEll.

CoxpaHeHre UMITyJIbCa TPU HEYTPYTOM B3aWMO/ICHCTBUU.

CoxpaHeHre UMITyJIbCa TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
HaGmronenue peakTHBHOTO JIBHIKEHUS.

CoxpaHeHne MEXaHUYECKOM PHEPTUU MTPU CBOOOAHOM IaJICHUU.
CoxpaHeHre MEXaHUYECKOW SHEPTUHU MPHU ABUKEHUU Teja MoJ JeHCTBUEM
TPY>KUHBI.

Jlabopamopuwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JajdbHEHIIEro paBHOMEPHOTO
JIBUKCHHMSI IAPUKA WITH TEIIEHKKH.

OmnpeneneHrue cpeaHE CKOPOCTH CKOJIBKEHHUS OpyCKa WM JIBHDKEHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

Onpenenenre yCKOpPEHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TIOCKOCTH.

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

[IpoBepka THUIIOTE3bI: €CIM TPHU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH ITYyTH OTHOCATCS KakK psAJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJTMHAKOBHI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT  CHIIBI
HOPMAJILHOTO JaBJICHHUSI.

Omnpenenenne koddduIreHTa TPEHNUS CKOTBKEHUS.

Omnpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre pabOThI CUIIBI TPEHHUS MPU PAaBHOMEPHOM JIBIIKEHUU Tela
110 TOPU3OHTAIEHOM MOBEPXHOCTH.



10. Onpenenenue pabOTHl CUJIBI  YOPYTOCTH MpU TOABEME Tpy3a C
UCIOJIb30BaHMEM HETOABUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpPAHEHHS SHEPTUU.

Pa3znen 9. Mexannueckue KoJ1e0aHUA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUI: IEPHOJ,
4acToTa, aMIUINTYJa. MaTeMaTudecKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenue
SHEPrUH MPHU KOJICOATETbHOM JBUKCHHUH.

3aryxaomue — koiebanus.  BbiHyxkaeHHble — kojebaHus.  Pe3zoHaHc.
Mexanndeckue BosiHbl. (CBOMCTBa MexaHUM4eckux BOJH. [IpomoneHele n
IIOTIEpEYHbIE  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHudecKkre BOJIHBI B TBEPJOM TeJle, CEICMUYECKHE BOJHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UHdpa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

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

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabiroieHue BbIHYKIEHHBIX KOJIE0aHUI U pe30HaHCA.

Pacnipoctpanenne npoJoabHbIX U MONEPEYHBIX BOJH (Ha MOJETH).
Ha0nronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnsie padomul u onvimel.

1. OnmpeneneHue YacTOThl W Mepuoja KoJieOaHMM MaTeMaTHYeCKOIo
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MasTHHKA.
2. OmnpenerneHue 4aCTOTHI U IEPUOAa KOJIeOaHUN MPY>KMHHOTO MasiTHUKA.
3. HccrnenoBanue 3aBUCMMOCTH MEprOa KOIeOaHUH MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NIEPUOAA KOJICOaHUM MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka He3aBUCMMOCTH TepuoAa KojeOaHu# rpysa, MOJABEUICHHOIO K
HUTH, OT MacChl Tpy3a.
6. OnbITbI, JEMOHCTPUPYIOLME  3aBUCHUMOCTh  NEpUoAa  KoJeOaHU
IIPYKUHHOTO MasATHUKA OT MAcChl Ipy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHust CBOOOTHOTO MaCHHUS.
Pasznen 10. DnekTpoMarauTHoOe 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.
ONEeKTPOMarHuTHOE  IOJIe.  OJIEKTpOMAarHuTHele  BOJHBL.  CBOMCTBa
IEKTPOMArHuTHeIX BOJH. Illkama snexTpomarHUTHBIX BOJIH. lcmonb3oBaHue
JIEKTPOMArHUTHBIX BOJIH JUJISl COTOBOM CBS3H.



OnexkTpomMarHuTHas npupoga ceera. CKopocTh cBeTa. BOgHOBBIE CBOICTBa
CBeTA.

Hemoncmpauyuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3yuenue CBOWCTB SJEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMJIHHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€e ABJI€HHUS.

JlyueBas  moxpenp  cBera.  Mcrounuku ~ cBera.  [IpsmonmHenHoe
pactipoctpanenue cBera. 3atMenusi Connina u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKajio. 3aKOH OTPaKEHMSI CBETA.

[Ipenomnenue cBera. 3akoH IMpeaomieHus cBera. [lonHoe BHyTpeHHee
OTpaKEHUE CBeTa. lICHNOnap30BaHME TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xom mnyweir B 1nmH3e. OnrTuueckas cucrema (oroamnmapara,
MUKpOCKONa M Tejeckona. ['ma3 kak onruueckas cucrema. biM30pykKocTh U
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpsiMmosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

OnTuyecKuil CBETOBO/I.

Xon nyuyel B coOuparolei JImH3e.

XoJ Iyder B paCCEUBAIOIIEH JIMH3E.

[Tomy4yenune n300pakeHUH C TOMOIIBIO JTUH3.

[Tpunuun aeicTBus GoroanmapaTa, MUKPOCKOTA U TEJIECKOIIA.

10. Mopmens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomy4yenue 6eoro cBera Mpu CI0KEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopuwie pabomul u onvimol.

1. HccnmenoBaHne 3aBHCUMOCTH yIyia OTPa)K€HUS CBETOBOIO Jiydya OT yria
NaJICHUS.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B IIIOCKOM 3€pKaJe.

3. HccnenoBaHue 3aBUCHMOCTH YIJIA MPEJIOMIIEHUSI 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 COOMparoIei
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETa B CIEKTP.

7. OnbITHl O BOCHPUSATHIO IIBETA MPEAMETOB IMpPHU WX HAOJIOJACHHHM 4Yepes
I[BETOBBIE (DPUIIHTPBHI.

Pa3nen 12. KBanToBbI€e SIBJIEHHS.

OneiTel Pe3epdopna u mianerapHass mojenb atoma. Monens atroma bopa.
HcnyckaHue 1 NOrioieHre cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oeta- U ramma-usnydenus. CTpoeHue aTOMHOIO
anpa. Hyknonnas wMogens aromHoro sapa. HMszoromsl. PaagnoaxtuBHBIE
npespaiuenus. [lepuoa noxypacnaga aTOMHBIX sIIEp.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOTO M MAacCOBOIO YHCEIL.
DHeprusi CBA3M aTOMHBIX saep. CBA3bp Macchl U dHepruu. Peakuuu cuHTE3a U
nenenusd siaep. Ucrounuku sneprun ConHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHS pPaaMOaKTUBHBIX HW3JIIYYEHHW Ha JKUBbIC
OpTaHU3MBl.

Jemoncmpayuu.

1. CHeKTpbl U3IYyYEHHS U TOTJIOMICHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BogopoJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. PaboTta cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrtpanus n3nydeHuss NpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuwie pabomul u onvimul.

1. HaOnroneHue CrulONIHBIX M JIMHEWYAThIX CIIEKTPOB U3JIy4YECHHUS.

2. HMccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPIMU YaCTULBI 10 TOPMO3HOMY

nyTH (o ¢poTtorpadusim).

3. H3mepenue paanoakTuBHOTO (oHA.

IToBTOPUTEIBHO-0000 1AM MOAYTb.

[ToBTOpUTENHEHO-0000IIAIOIMINN MOAYIIh MIPEAHA3HAYEH JJIsI CUCTEMATU3ALNU
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWsT W OMbiTa  JCSATEIbHOCTH,
IPUOOPETEHHOTO MPU U3YUYEHHUH BCETO Kypca GU3HMKH, a TAKXKe AJI MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY 10 (u3uke s OoO0ydJarommxcs,
BBIOpABIINX ATOT YYEOHBIN MpPEMET.

[Ipy “3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OecneunBaeTCsl JOCTUXKEHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (opmupyercs
€CTECTBEHHOHAY4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEHOBAHUS



SIBJICHUM TIPUPOJLI M TEXHUKH, OBJIAJICHUEC YMCHHSIMHU OOBSICHATH (PU3MUECKHE
SIBJICHUS, TPUMEHsS TMOJIydYEeHHbIE 3HAHMS, pellaTh 3aJaud, B TOM YHCIE
KAue€CTBEHHbIE U AKCIIEPUMEHTAJIbHBIC.

[TpuHIMNIUATBHO AESATENBHOCTHBIN XapakTep JAaHHOTO pasjieia peaau3yeTcs
32 CY€T TOro, 4YTO OOYy4YaroIIMecs BBIMOJHSAIOT 3aJlaHusd, B KOTOPBIX UM
peJIaraeTcs:

HAa OCHOBE TIOJIyYCHHBIX 3HAHWUW pacro3HaBaTh M HAYYHO OOBSICHITH
bu3nyeckue IBJIECHUS B OKPY>KaIOIIEH MPUPO/Ie U TOBCEAHEBHOM KU3HMU;

UCII0JIb30BaTh HAYYHbIE METOJIbl MCCIIEJOBAaHUSI (PU3HUECKUX SIBICHUH, B TOM
qucIie JUIsl IPOBEPKU FUIIOTE3 U MOJyUYEHHSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HAMOOJEE BAXKHBIX JTOCTHIKEHUN COBPEMEHHBIX
TEXHOJIOTHIA, HAPUMEP, TPAKTUIECKOTO UCIIOIB30BAHMS PA3IMYHBIX NICTOYHUKOB
HHEPruM Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
HHEPTUHU.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue (u3MKM Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HAMpPaBICHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrare usyuenus Gu3MKU Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHus

y oOyyaromierocs OyayT cpopMUpOBaHbI CIEAYIONIME JTUYHOCTHBIE PE3yJbTaThl B
YacTH:

1) naTpHOTHYECKOro BOCIIMTAHUS:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOM
(bu3nYeCcKoi HAYKH;

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

2) rpa;KIaHCKOr0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTb K aKTUBHOMY y4YacCTHIO B 00CYKJI€HUU OOIIECTBEHHO 3HAYHMBbIX U
ATHUYECKHUX MPOOJIEM, CBI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JAOCTHUKCHUN
(1)5637197

- OCO3HAaHHME BAXXHOCTU MOPAJIBHO-ITUYECKUX INPHUHLMIIOB B JESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUSITUE ICTETUYECKUX KAayeCTB (PU3NYECKOM HAyKH: €€ rapMOHHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

- OCO3HaHUE IEHHOCTH (U3MUYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEHMIIEH COCTABIIAIOLIEN
KYJbTYpBI;

- pa3BUTHE HAY4YHOM JHOOO03HATEIBHOCTH, MHTEpECa K MCCIEN0BATEIbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOLMOHAJIBLHOIO
OJ1aromoJry4ust:

- OCO3HAaHHE IIEHHOCTH O€30MacHOro o00pa3a JKU3HU B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BaXKHOCTH NpaBWJI O€30IIaCHOrO0 MOBEAEHUS Ha
TPaAHCIIOPTE, Ha JIOPOTax, C AJNEKTPUUECKUM U TEIJIOBHIM OOOPYIOBAHHUEM B
JOMAIIHUX YCIIOBUSAX;

- c(pOpMHUPOBAHHOCTb HaBbIKa pe(dekcuu, NpU3HAHUE CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ IIpaBa y Ipyroro 4ejaoBeKa;

6) TPy10BOIr0 BOCTIMTAHMS:

- AKTMBHOE y4YaCcTHE€ B PEIIECHUU MPAKTUYECKHX 3a1ady (B paMKax CEMBH,
o0pa3oBaTeNbHOM  OpraHW3allli, TrOpoJia, Kpas) TEXHOJOTHMYECKOH U



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

e - HHTEPEC K MPAKTUYECKOMY U3YUECHHUIO MPOodecchii, CBA3aHHBIX C (PU3UKOM;

e 7)3K0JI0TrH4€CKOr0 BOCIIUTAHUSA:

e - OpPHMEHTALUs HA NPUMEHEHUE (PU3NYECKUX 3HAHUW JUId pELICHUs 3aj1ad B
o0JacTh OKpY’Kalollel cpenbl, MUIAHUPOBAHUS IOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCIEACTBUN I OKPYKAIOIIEH CPEJIbI;

e - OCO3HaHME TIJI00AJBHOIO XapakTepa HKOJIOTMUYECKHX IpoOJIeM M IMyTed ux

pelieHus;

e 8) agmanTanuu K HU3MEHSIOIIMMCSH YCJOBHUSAM COLUAJBHON M NMPHUPOTHON
cpeabl:

e - MOTPEOHOCTH BO B3aUMOJCHCTBUU TMPU BBIMOJHEHUU WCCIEAOBAHUN U
MPOEKTOB (HU3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYIux,

e - TIOBBIIEHHE YPOBHSA CBOECM KOMIIETEHTHOCTH 4YE€pe3 MPaAKTUUYECKYIO
eI TeIbHOCTD;

e - OTPEOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4ucie GOpMyIUpOBaTh
UJ1€U, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

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

e - IUIAHUPOBAHHE CBOETO PA3BUTHS B MNPUOOPETCHUH HOBBIX (PUBNUECKUX
3HaHUM;

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

e - OIIEHKA CBOMX JCHUCTBUM C YYETOM BIMAHMSA Ha OKPYXAIOIIYIO Cpeny,
BO3MO>KHBIX INI00ATBHBIX TOCIEACTBHIA.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHss TporpaMMbl MO (U3MKE HA YpPOBHE OCHOBHOTO
ob11ero oopazoBanus y oOydaromerocs: 0yayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATbHbIC YICOHBIC JEHCTBIA,
KOMMYHUKATHBHBIC ~ yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBHUSA,  PETYJISATUBHBIC
YHHUBEpCaIbHbIC yueOHbIC TCHCTBHUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornyeckue AeicTBHA:
e BBIABIATH W XapaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BNIEHUI );



yCTaHABJIMBATh CYNIECTBEHHBIA MPHU3HAK KJIacCU(PUKAIIUNA, OCHOBAHHUSI JJIS
0000111eHUs 1 CpaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH Y MTPOTHBOPEUMS B pACCMAaTPUBAEMbIX (haKTax,
JAaHHBIX U HAOJIIOICHUSAX, OTHOCAIINXCS K (PU3UUESCKUM SIBICHUSIM;
BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIC CBS3M TMPH U3YYCHUU (PUINUCCKUX
SIBJICHWA W TPOIIECCOB, JIeJaTh BHIBOJBI C MCIOJb30BAaHUEM JCTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKJIIOUCHHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bU3NYECKUX BETMYHH;

CaMOCTOSITEJILHO BBIOMpAaTh CHOCOO0 pelieHus y4dyeOHOW ¢u3udYecKon
3amaun (CpaBHEHHWE HECKOJBKHMX BAapHAHTOB PEIICHHUs, BHIOOpP HambOomee
HOJIXOJISIIETO ¢ yUETOM CaMOCTOSATEIBHO BbIICTICHHBIX KPUTEPHEB).

Ba3oBble uccieaoBaTe/LCKHeE TeHCTBUA:

MCTIOJIb30BATh BOMPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT ITO3HAHMS;
IPOBOJUTH IO CAMOCTOSITEIbHO COCTABICHHOMY IUIaHY OIIBIT, HECJIOKHBIN
¢uznyecKuil SKCHEPUMEHT, HEOOJIBIIOE UCCIENOBaHHE (DU3UUECKOTO
SIBJICHUS;

OLICHWBATh HAa NPUMEHHMOCTh U JOCTOBEPHOCTh HH(pOpMaIHIO,
MOJYYCHHYIO B X0JI€ UCCIIEIOBAHUS WM YKCIIEPUMEHTA;

CaMOCTOATENBHO (HOpMYIHPOBaTH 00OOIIEHNS U BBIBOBI 110 pE3yIbTaTaM
POBEAEHHOTO HAOIIOICHUS, OIIBITA, UCCIICJOBAHMS,

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

Pabora ¢ undpopmanmeii:

MPUMEHSTh PA3TUIHBIC METObI, THCTPYMEHTHI U 3aIPOCHI TIPU TOUCKE U
otbope mHMOPMAIMK WM JAaHHBIX C YYETOM TPEIJIOKEHHON ydeOHOMH
dbuznyeckoi 3a1a4u;

aHAJM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAIIHIO
Pa3TUYHBIX BUJOB M (JOPM MIPEACTABICHHS;

CaMOCTOSITEIbHO ~ BBIOMpATh ONTHUMAIbHYIO (OpMy MpeACTaBICHUS
uHQOpMAIMU W WUTIOCTPUPOBATH peIIaeMble 3aJadydl  HECIOKHBIMU
cXeMaMHu, IuarpaMMaMu, HHOHW rpaduKoi U UX KOMOMHAIMSAMHU.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YUeOHbIe NeiCTBUSA:

B X0/€ OOCYXIEeHHs y4yeOHOro maTepuania, pe3ylbTaToB JabOopaTOpHBIX
paboT U MPOEKTOB 3a7aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOU TeMbI U
BBICKa3bIBaTh HJIEW, HAICJICHHBbIC HA pEIICHHE 3aJaud U IMOAJIepKaHHe
OJ1arokenaTeabHOCTUA OOILIECHNUS;

COIOCTaBJISATh CBOM CYXIEHHS C CYXKICHUSAMU JAPYTUX YYAaCTHHUKOB
nuanora, 0OHapyKUBATh Pa3INUne M CXOACTBO ITO3UITHI;



BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOIMYHO TPEACTABISATh PE3yIbTaThl BHIMOIHEHHOTO (PU3NUYECKOTO OIBITA
(3KCnIEpUMEHTA, UCCIIEJOBAHUS, IPOEKTA);

NOHMMAaTh W MCHOJb30BaTh  MPEUMYILIECTBA  KOMAaHIHOM U
UHAMBUIYAJIbHONM paOOThl MpU PEIIEHUU KOHKPETHOW (QU3ndecKon
pobJieMbl;

NPUHUMATh LIEJIM COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh JIEHCTBHS
no €€ JOCTHKEHUIO: paclpelessiTb poiH, OOCYKIaThb IpPOLECCHl HU
pe3yJIbTaThl COBMECTHON pabOThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBITNOJIHATH CBOIO 4acThb pabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yibTara 1o
CBOEMY HAINPABICHUIO W KOOPAUHUPYS CBOU JECHUCTBUA C APYTUMHU
YIEHAMHU KOMaHbL;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJIaja B OOLIMM NPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIBHO CPOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS

Camoopranusanus:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CHUTyalMsIX, TPEOYIOIINX
JUIs pelieHus (pU3NUECKUX 3HaAHUI;

OPUEHTHPOBATbCS B  Pa3IMYHBIX MOAXOAAX MPUHATUS  pELICHUH
(MHOUBUYaJIbHOE, NMPUHATHE DPELICHUS B IpyNIe, NPUHATHE pELICHUN
TpyIIION);

CaMOCTOSITENIbHO COCTABIISATh AITOPUTM PEIIeHUs PU3NUECKON 3a1a4u WU
IUIAHAa HMCCJICJOBAHUSA C Y4YETOM HMMEIOIIUXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATh MpeJiaracMble BApUAHThI PEIICHUN;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJIL, MOIUOHAJIbHBbIN HHTE/LJIEKT:

JlaBaTh aJ€KBaTHYIO OLEHKY CUTYalluu U MpeAJiarath 1jiaH €€ U3MEHEHUS;
OOBACHATH MPUYMHBI  JTOCTMOKEHHUS  (HEJOCTHXKEHHUS) pe3yJbTaToB
NEesATEIbHOCTH, JaBaTh OIIEHKY MIPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JAESATEILHOCTh (B TOM YHUCIE B XOJ BBIOJIHEHUS
(GU3MYECKOTO WCCIAEAOBAHHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CHUTYyallMii, YCTAHOBJIEHHBIX OIIUOOK,
BO3ZHUKIINX TPYIHOCTEM;

OIICHMBATh COOTBETCTBUE PE3yJIbTaTa L[EIN U YCIOBUSIM;

CTaBUTH ce0s Ha MECTO JIPYroro 4YejOBEeKa B XOJE CIopa WU JUCKYCCUU
Ha HayYHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYTrOTo;
NPU3HABAaTh CBOE MPaBO HA OMIMOKY MpPU pelIeHUuU (PU3NYECKUX 3a/1a4 WU
B YTBEPKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.



INPEAMETHBIE PE3YJIBTATBI

K xonIy o0yuenus B 7 KJjacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMECHHUI:

UCIIOJIb30BaTh  MOHATHS:  (PU3MYECKHME W  XMUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIOTEe3a, €AUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHbleé COCTOSIHUS BellecTBa (TBEpHOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSAMOJMHEHHOE), TPACKTOPHUsA, PaBHOACHCTBYIOIIAS
cuna,  gedopmanus  (ympyras, — IUlacTH4YecKasi),  HEBECOMOCTb,
COOOIIarITUECs COCY/IbI;

paznuyath sBiaeHUs (AudQy3us, TEMIOBOE IBIKCHHUE YACTHUIl BEIIECTBA,
paBHOMEpPHOE  JBW)KCHHE, HEPAaBHOMEPHOE  JABWKEHUE, WHEPIUs,
B3aUMOJICUCTBUE TEJI, PABHOBECUE TBEPHBIX TEN C 3aKPEIUVIEHHOW OCHIO
BpalleHus, IMepenaya JaBiCHUS TBEPABIMU TeEJIaMH, >KUAKOCTSIMHU U
razamy, arMocdepHoe JaBlieHWEe, IUIaBaHUE Tejl, [peBpalICHUs
MEXaHUYECKON SHEPTruu) MO OINMUCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIONTUX TaHHOE (PM3UYECKOE SIBICHHUE;
pacno3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3MYECKUX  SBJICHUHA B
OKpY’>KalollleM MHpe, B TOM uHcle (uanyeckue SBICHHUS B TPUPOJE:
OpPUMEPBI JBUKEHHUS C PA3IMYHBIMU CKOPOCTSIMU B JKMBOM U HEXUBOU
npupoje, JACUCTBUE CHUJIBI TPEHUS B TPUPOJE U TEXHUKE, BIIHSHUE
aTMOC(EPHOTO JTaBJICHUS Ha >KMBOW OpraHW3M, IJIABaHUE PhIO, phlUuaru B
TeJe 4YeJIOBeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/layy B yueOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3HUUECKUX SBJICHUI;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (M3UYECKHUE SBIICHUS, UCIIOIB3YS
bu3ndeckue BETWYUHBI (Macca, O00BEM, IUIOTHOCTH BEIIECTBA, BpEMs,
yTh, CKOPOCTh, CPEIHSSA CKOPOCTh, CHUJIa YIPYTOCTH, CHJIa TSDKECTH, BEC
Tena, Cwia TpeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAS] CHJIa, MEXaHWYECKas paboTa, MOIIHOCTh, MJIEYO CHIIBI,
MOMEHT CWJIbl, KOXD(DHUIMEHT TMOJE3HOTO JEHUCTBUSI MEXaHHU3MOB,
KMHETHYECKasT W TOTCHIMAIbHAS SHEPTUs), MPU OMHCAHUHM MPABUIHHO
TPaKTOBaTh  (U3MYECKUH  CMBIC  HWCIOJB3YEeMBIX  BEJIMYMH, HX
0003HaYeHUS U EIUHUIIBI (U3NYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBS3BIBAIOILIME JIAHHYIO (PU3MYECKYIO BETUYMHY C APYTMMH BEJIMYMHAMU,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYNH;
XapaKTEePU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHMS CUJI (BAOJb OJHOW MpsMoit), 3akoH ['yka,
3akoH Ilackains, 3akoH Apxumena, MpaBUJIO paBHOBECHs pbryara (0yoka),



«30JI0TOE€ TMPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruH, NpPU O3TOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BHIPAKEHUE;

OOBACHATH (PU3MUECKUE SIBIECHMS, IPOLIECCH U CBOWCTBA TEJl, B TOM UYHUCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITH PUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OObACHEHUE u3 1-2
JIOTHYECKHX IIIAaroB ¢ OMOpPOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WIN 3aKOHOMEPHOCTH;

pemiate pacy€THble 3amadyd B 1-2 JEHCTBHs, MCHOJB3Yys 3aKOHBl H
(GopMyiibl, CBs3bIBarOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIM3a
YCIIOBUS 33/1a4 3aIIUCBhIBATh KPATKOE yCIOBHUE, MOACTABIATh (PU3NUECKHE
BEJIMYMHBI B (OPMYJBI U MPOBOAUTH PACUEThl, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PELICHUs 3a/1ay, OLEHUBATh PEATMCTUYHOCTD
MOJTY4YeHHON (PU3UUECKOI BETUYNHBI;

pacrmo3HaBaTh MPOOJEMBbl, KOTOpPblE MOXKHO PEUIUTh TMPU MOMOIIH
($u3NYECKUX METOAOB, B OTUCAHUH MCCIIEIOBAaHUS BBIICIATH IPOBEPSIEMOE
NpEeANnojoKeHue  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
IOJIyYEHHBIM pe3y/lbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITA, J€1aTh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKHX SBICHUNA WU
bu3IIecKuX CBOMCTB Tel: dbopMyIMpOBaTH MpOBEPsiEMbIEC
IPEIO0JIOKEHNS, COOMPaTh YCTAHOBKY U3 MIPEIJIOKEHHOI0 000pYy10BaHMs,
3aMKChIBATh XOJ1 ONbITA U POPMYIUPOBATH BBIBOJBL;

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

IPOBOANUTH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYMHBI OT
JIpPYrol € HCIOJb30BAHHEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PAaBHOMEPHO JBWXKYIUErOoCs Tela OT BPEMEHHU JIBHXKCHMS Teia, CHUJIb
TPEHUsI CKOJIBLKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCHUMOCTH CUJIBI TPEHUS OT IIOIIAAN COPUKOCHOBEHUS TEN, CUIIBI
YIOPYTrOCTH OT YAJMHEHUS NPYKHUHBI, BHITAIKMBAIOIIEH CUIIBI OT 00BEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTHU >KUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT MIyOHHBI, HA KOTOPYIO MOTPY>KEHO TEJNO0, YCIOBUN
IJlaBaHus TeJ, YCJIOBUW paBHOBECHs pblyara v OJIOKOB), y4acTBOBATh B
IUIAHUPOBAHUM  YYEOHOrO UCCJENOBaHMS, COOUpaTh YCTAaHOBKY U
BBINIOJIHATh W3MEPEHHUs], CIEAys NPENJIOKEHHOMY IUIaHy, (pUKCHpOBaTh
pe3yabTaThl MOMYYEHHOM 3aBUCHUMOCTH (DU3MUECKUX BEJIUMYMH B BUJC



NOPEIJIOKEHHBIX TaOnuil U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMUS;

IPOBOANTH KOCBEHHBbIE H3MEpeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPAOrO TeNa, CHJIA TPEHHUSI CKOJIBKCHHS,
JaBJIGHUE  BO3JyXa, BBITAIKMBAIONIAS  CHJA, JIEHCTByIOLIas  Ha
HOTpYXKEHHOE B KHUAKOCTh TENO, KO3(PPUIMEHT MOJIe3HOro AeHCTBUA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEJIOKEHHOW HWHCTPYKUUHU: TIpU
BBITIOJTHEHUH HW3MEPEHUI CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIISATH 3HAUEHUE HCKOMOM BEJIINYHHBI,

coOuII0/1aTh MpaBUIIa TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
obopynoBaHuEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, IWHAMOMETp, COOOINAIOLINECS COCylbl, OapoMmerp,
phIyar, MoABMKHBINA M HEMOIBM)KHBIN OJIOK, HAKJIOHHAS TNIOCKOCTH;
XapaKTepu30BaTh MPUHIUIBI JACWCTBUA U3YYEHHBIX NPUOOPOB W
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha HX OMNHCAHUA (B TOM YHUCIE:
NOJUINITHUKY, YCTPOMCTBO BOJOINPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMED, MOPIIHEBOI HACOC, ApEOMET), UCTIONb3Ys 3HAHUS
0 CBOICTBax (PM3NYECKUX SIBICHUN M HEOOXOauMble (U3NUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MpUMEpax)
NPaKTUYECKOTO HCMOJb30BaHUS (U3NYECKHX 3HAHUM B IOBCEIHEBHOM
JKU3HU Il oOecrieueHrsi 6€30IacHOCTU MpU oOpalieHuy ¢ npudbopaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHUS 370POBbS U COOJIIOJCHUSA
HOPM KOJIOTUYECKOTO TMOBEJICHUS B OKPY’KaIOIIEH CPe/IE;

OCYHIECTBIISATh OTOOp HMCTOYHMKOB wuH(opmanmu B HHTepHere B
COOTBETCTBUU C 331aHHBIM [TOMCKOBBIM 3aIlIpOCOM, Ha OCHOBE UMEIOIINXCS
3HaHUH W TYTEM CpaBHEHUS pPa3IMYHBIX HMCTOYHUKOB BBIIEIATH
uHpOpMaIMIO, KOTOpas SBISIETCS MNPOTHUBOPEYUBONM HIM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
auTeparypy  (pU3MuUecKoro - coaepiKaHus, CIPaBOYHbIE MaTepUabl,
pecypcebl cetu MHTEpHET, BiafeTh MpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/aBaTh COOCTBEHHBIE KpAaTKHE MUCHMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHMKOB MH(pOpMAIK (PU3NUIECKOTO COACpKAHUSA, B TOM
quciae MyOJMYHO JAeNaTh KpaTKUe COOOLIEHHSI O pe3ylbTarax MpPOEKTOB
WIN y4eOHBIX HCCIEOBAHUH, TNPU 3TOM TPAMOTHO HCIOJIb30BATh



W3YYCHHBbI TOHATUWHBIN anmapaT Kypca (U3MKH, COIMPOBOXKAAThH
BBICTYIUUICHUE MTPE3EHTALIUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAHUM pacHpeneniTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTaBJICHHBIMHU 3a/ayami,
CICIWTHh 3a BBINOJIHCHUEM IIIaHA JEHCTBUM, aJEKBaTHO OLICHUBATh
COOCTBEHHBI  BKJaJA B  JEATEIBHOCTh  TPYMIbl,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeMeTHbIE pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUIM:

UCIIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB U MOJICKYJI, arPETaTHBIC COCTOSHUS BEIIECTBA, KPUCTAJUTMUECKHUE U
amop(HBIC TeENa, HACHIIIEHHBIM ¥ HEHACHIIEHHBIM mMap, BIAXHOCTH
BO3/lyXa, TEeMIleparypa, BHYTPEHHsISI SHEPIUsi, TEIUIOBOM JIBUTaTeb,
AIIEMEHTAPHBIN AJIEKTPUUECKHUU 3apsijl, FIEKTPUUECKOE IO0JIe, MPOBOJIHUKI
U IUDJICKTPUKH, TIOCTOSHHBIN 3JIEKTPUIECKUN TOK, MATHUTHOE TIOJIC;
pasznuyaTh SBJICHHS (TEIUIOBOE pACIIMpPEHUE W CHKATHeE, TEeIulonepesaaya,
TEIJIOBOE pPaBHOBECHE, CMAUYMBAHUE, KANWJUISPHBIE SIBJICHUS, HCTIAPCHUE,
KOHJIEHCAIMsl, IUIABJIEHHWEe, KpHUCTaJUIM3auus (OTBEpJEBaHUE), KHUIICHUE,
TerJionepeaaya (TEeTIONPOBOHOCTb, KOHBEKIHS, U3ITy4YEHHUE),
ANIEKTPU3AIUS TEJ, B3aUMOJICHCTBUE 3apSI0B, NEHCTBUS AIEKTPUIECCKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JECHCTBUE
MarHUTHOTO TOJSl HA TPOBOJIHUK C TOKOM, AJIEKTPOMATrHUTHAS MHAYKIIHS)
0 ONHCAHUI0 HUX XapaKTEePHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHUE;

pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3MUECKUX SBICHUNW B
OKpY)KaloIeM MHpEe, B TOM 4YHCIe (u3nyeckue SBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KamWUIIpHbIE SBIEHUS B MPHUPOJE,
KpUCTaUIbl B TMpupojae, usinydenue CoiHIa, 3amMep3aHue BOJIOEMOB,
Mopckue 0pu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPUUECKHE
SBJICHUSI B aTMocdepe, IJIEKTPUUECTBO JKMBBIX OPTraHW3MOB, MarHUTHOE
nosie 3emMiH, Jpeid TOJIFOCOB, POJIb MAaTHUTHOTO TOJISA JUIsl JKU3HU Ha
3emuie, MOJISIPHOE CUSIHUE, MPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIC CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHUH;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (M3UYECKHUE SBIICHUS, UCIIOIB3YS
bu3nyeckue BeTUUYUHBI (TeMIlepaTypa, BHYTPEHHSI SHEPTUs, KOJIUYECTBO
TEIJIOThI, yJieJbHAs TEIIOEMKOCTh BEIECTBA, YyJAENbHAas TeruioTa
IUIaBJICHUS, yJlelbHAs TeIioTa NapooOpa3oBaHUs, ylelbHAas TeIuioTa
CropaHus TOIUIMBA, KOAI(PQPUIIMEHT TOJIC3HOTO JEUCTBHUS TEIUIOBOM



MAIlIMHBI, OTHOCHUTEJbHASI BIIAXKHOCTHb BO3AYyXa, JJIEKTPUUYECKUN 3aps,
CWJIa TOKA, JJIEKTPUYECKOE HAMNPSIKECHHE, CONPOTUBICHUE NPOBOJHHUKA,
yIeIbHOE  CONpPOTHBICHHWE  BellecTBa, paboTa W MOIIHOCTh
ANIEKTPUYECKOT0  TOKAa), MpPH  ONHCAHUM MNPaBUIBLHO  TPAKTOBATh
(bu3MYEeCKUl CMBICH MCIOJIb3yeMbIX BEJIWYWH, 0003HAUEHUS U €IUHUIIBI
bU3NYeCKUX BEIMYUH, HAXOAWTHh (OPMYJIBI, CBS3BIBAIONINE JTAHHYIO
GU3MYECKYI0 BEJIMYMHY C JAPYTHMH BEIWYWHAMH, CTPOUTH Tpaduku
W3YUYEHHBIX 3aBUCUMOCTEHN (PU3UUYECKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KNHETUUYECKONM TEOpUHU
CTPOCHUSI BEIIECTBA, MPUHIMI CYNEPHO3UIIMHU TOJIel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiaa, 3aKoH OMa 1 yJacTKa LEeNu, 3aKOH
Jxoyma—JleHnia, 3aKOH COXpAaHEHWs OSHEPrud, IIPU ITOM J1aBaTh
CJIIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA M 3alHUChIBaTh €r0 MaTEMaTUYECKOE
BBIPAKECHUE;

OOBACHITh (M3MYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHCIE W B
KOHTEKCTE CHUTyallMid MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISITH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JOTHYECKUX
miaroB ¢ omnopoi Ha 1-2 U3y4YEHHBIX CBOWCTBA (DU3UYECKUX SIBJICHUH,
(bU3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemath pacu€THble 3a7ayd B 2—3 JCHCTBUS, HCHOJB3Yysl 3aKOHBI U
dbopMyIbl, CBs3bIBatONIME (PU3NYECKHE BEIUYMHBI: HA OCHOBE aHAJIM3a
YCJIOBHUSL 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX I pelleHHs] 3aJayd, BbBIOUpATh 3aKOHBI U (OPMYJIbI,
HEOoOXoauMbIe JUIsi €€ pelIeHUs, NPOBOJAUTHL PACUETHl M CPAaBHUBATH
MOJIYYCHHOE 3HaUCHHE (PU3NUECKON BETUYHHBI C U3BECTHBIMH JTAHHBIMU;
pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(bU3MYECKUX METOJOB, HCIOJb3ysl OMUCAHUE HCCIENOBAaHUSA, BBIACISAThH
IIPOBEPSIEMOE  MPEANOJIOKEHUE, OLECHUBATh IMPABUJIBHOCTH IOPSJIKA
IIPOBEICHUS UCCIICIOBAHUS, JIEJIATh BHIBOJIBI,

MPOBOJUTH OMBITHI MO HAOMIONCHUIO (U3WYECKUX SBJICHUA  WITU
bu3HYecKuX CBOMCTB Tel (KanWUIIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHHUSI
BO3J/lyXa OT €ro o0bEMa, TeMIEpaTypbl, CKOPOCTU IMPOIlecca OCThIBAaHUS U
HarpeBaHusl MPU H3IYYCHHH OT I1BETa H3IyYarome (MOorIonaroiiei)
ITIOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOABI OT TEMIIEPATYPbl KUJIKOCTU U
oA €€ TMOBEPXHOCTH, DJJEKTPHU3alrs TEI W B3aUMOJEHCTBUE
AIEKTPUYECKUX 3apsijioB, B3aUMOJICCTBUE IIOCTOSHHBIX MArHUTOB,
BU3yaJIM3allisl MArHUTHBIX IIOJIEM ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHUTHOI'O TOJISI HAa MPOBOJAHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuTa,



CBOMCTBAa DJIGKTPOABUTATENISI TIOCTOSHHOTO TOKa): (HOpMyIupoBaTh
IPOBEPSIEMbIC MPEOJIOKEHHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHMs, OMMCHIBATH XOJ1 OMBITA U (POPMYIUPOBATH BHIBOIHI;
BBITIOJHATh  NOPSIMbIE  WM3MEPEHUS  TEMIIEPATypbl,  OTHOCUTEIBbHOU
BJIQKHOCTH BO3JyXa, CHJIbI TOKA, HAIpPSHKEHHS C UCIOJIb30BAHUEM
aHAJIOTOBBIX TPHOOPOB M JATYMKOB (DU3UYECKUX BEIMYUH, CPAaBHUBATH
PE3YNBTAaThl U3BMEPECHUM C YIETOM 33JJaHHOM aOCOTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
IpPYrol C  UCIHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONIPOTHUBJIEHUS TPOBOJHHUKA OT €ro JJMWHBI, IUIOMIAJA TOIEPEYHOrO
CEUCHMS U YAEIBbHOTO CONMPOTHUBJIEHUS BELIECTBA MPOBOJIHUKA, CHIIBI TOKA,
UIYyLIEr0 4Yepe3 MNPOBOAHUK, OT HANPSKEHUS HA NPOBOJHUKE,
UCCIIEOBAHUE IIOCHEAOBATEIBHOIO M  MAPAJUIEIBHOTO  COEAUHEHUN
IPOBOJHUKOB): IJIAHUPOBATh MCCIIEOBAaHUE, COOUpaTh YCTAaHOBKY U
BBHITIOJIHATh W3MEPEHUsI, CICAys NPENJIOKCHHOMY IUIaHy, (DUKCHpOBaTh
pe3yNbTaThl TIOJYYCHHOW 3aBHCHUMOCTH B BHUIE TaOMUI[ W TpapuKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTATaM HCCIIEA0BAHUS,

IPOBOJUTh KOCBEHHbIE HW3MEPEHUs] (PU3NYECKUX BEIUYUH (yAeibHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE MPOBOJHMKA, padoTa U
MOIITHOCTh JJICKTPUUYECKOTO TOKA): IJIAHUPOBATh W3MEPEHHs, COOUpaTh
DKCIIEPUMEHTAIBHYI) YCTAHOBKY, CIEIys MPEIIOKECHHON UHCTPYKIUHU, U
BBIYUCJIISTh 3HAYEHUE BEJINYNHBIL;

co0Jr0/1aTh MpaBuUiia TEXHUKHU 0€30MaCHOCTH MPpHU padboTe ¢ 1ab0paTOPHBIM
000opyI0BaHUEM;

XapaKTEepPU30BaTh MPHUHIIUIBI  JEHCTBUS W3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX OMUCaHHs (B TOM YHCIIE:
CHUCTEMa OTOIUIEHHS JJOMOB, THTPOMETp, MapoBasi TypOWHA, aMmIepMeTp,
BOJIBTMETP, CUETUHMK DJIEKTPUUYECKOW IHEPTUM, 3JIEKTPOOCBETUTEIIbHbBIC
pUOOPHI, HATPEBATEIBHBIC IICKTPONPUOOPHI (MPUMEPHI), ITCKTPHUICCKUE
MPEAOXPAHUTEIIN, IEKTPOMATHUT, 3JIEKTPOJIBUTATENh TOCTOSIHHOTO TOKA),
UCIIOJIb3YysI 3HAHUS O CBOWCTBAX (PU3MUECKUX SBICHUNW U HEOOXOIUMBIE
dbuznyeckre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M HW3MEPHUTEIbHBIC
npubOpel O CXeMaM ¢ CXEMaTUYHBIM PHUCYHKaM (3KUJIKOCTHBIN
TEPMOMETP, TEPMOC, IMCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX
LEINEN C MOCIEA0BATEIbHBIM U MAPAJUIENbHBIM COEUHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUYECKUX LIeTeH;



NPUBOAUTh  NpUMEPHl  (HAXOAWUTH HWHPOpPMAIMIO O  TpUMepax)
NPaKTUYECKOTO WCIOIb30BAHUS (U3NYECKHX 3HAHUA B ITOBCEIHEBHOM
XKU3HU 11 oOecrieueHus: 6€30MacHOCTH MPU OOpaIllEeHUH C MpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHECHHS 3I0POBbS U COOIIOICHUS
HOPM DKOJIOTUYECKOTO TTOBEJICHHS B OKPYIKAIOIIEH Cpe/Ie;

OCYILIECTBIIATh TIOUCK HWHPOpManuu (U3NYECKOTO COJCpPKAHUSA B
WHTepHeTe, Ha OCHOBE WMEIONIMXCS 3HAHUH W MyTEM CpaBHEHUS
JIOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIICISATH  WMH(GOPMAILMIO, KOTOpas
SIBIISIETCS] IPOTHUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOIA;
UCTIOJIb30BaTh MPH BBIMOJTHEHUN YYEOHBIX 3aJlaHUH HAyYHO-TIOMYJISIPHYIO
auTeparypy  (pU3MYECKOro - CcoAepiKaHWs, CIPAaBOYHBIE MaTEpUAbI,
pecypchl cetn VIHTEpHET, BIaAeTh MpuéMaMi KOHCIIEKTUPOBAHHS TEKCTa,
npeoOpazoBaHus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co31aBaTh COOCTBEHHBIC NMHCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHHUS,
0000mmasi wHOpMAIMI0O U3 HECKOJbKUX MCTOYHUKOB (HHU3UUECKOTO
COJCpXaHHUA, B TOM YHCIE MyOIMYHO TPEACTABISATh PE3YJIbTAThI
NPOCKTHON HIIM MCCIIEOBATEIBCKON NEATEILHOCTH, TIPU 3TOM T'PAMOTHO
WCIIOJB30BaTh M3YYCHHBINM TIMOHATHHHBIN ammapar Kypca (U3HKH,
COTIPOBOXKIATh BBICTYIIJICHHUE MPE3CHTAIUCH;

IpY BBHIMOJHEHUH YYEOHBIX MPOEKTOB W UCCIEHOBAHWMHA (HU3HUYECKHIX
IPOIIECCOB paclpenesiTb OOS3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33J]Ja4aMH, CJICIUTh 32 BBIMOJTHCHUEM IUIaHA JCHCTBUHA U
KOpPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJIaJa B
JeSITEIIbHOCTh TPYIIIIBI, BRICTPANBaTh KOMMYHHKATHBHOE B3aUMO/ICHCTBHE,
IPOSIBJISISI TOTOBHOCTH pa3peniaTb KOH(INKTHL.

K xonIy 00yueHus B 9 kjacce mpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

UCIIOJIb30BaTh IOHATHS: CHCTeMa OTcuéra, MaTepualbHas TOUKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHHUS, Aedopmarius
(ympyrasi, NjgacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, LUEHTP TKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPAOIO TEJla, PABHOBECUE, MEXAHUYECKUE KOJICOAHUS U
BOJIHBI, 3BYK, HMH(pPa3ByK M yIJIbTPa3ByK, 3JIEKTPOMAarHUTHbIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTh,
CHEKTPbl UCITyCKAHUS U TOTJIOIIEHUs, aib(a, OeTa- U raMMa-u3IydeHHUs,
U30TOIIbI, SIZIEPHAS DHEPTETHKA;

pasnuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE IPSMOJIMHENHOE [BHKEHUE, CBOOOJHOE
NaJEHUE TeJl, PABHOMEPHOE JIBHXKEHHE M0 OKPY>KHOCTH, B3aUMOJICHCTBUE



TeJ, PEAKTUBHOE JIBIDKCHHE, KOJIeOATEIhbHOE JBMKEHHE (3aTyXaromiue u
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBHKEHHE, OTPAKECHHE
3ByKa, NPSIMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHHE U IMPEIOMIICHUE
CBETa, MI0JIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JIOKEHHE OEI0ro CBETa B
CHEKTP M CJOXXEHHE CHEKTPaJIbHbIX IIBETOB, JUCIEPCHUS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHME JIMHEWYATOrO CIIEKTpa
U3TTy4YEHUS) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB,
JEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaThb NPOSIBICHUE HW3YYEHHBIX (PU3MYECKUX SIBICHUNH B
OKpy)XarolieM Mupe (B TOM uucie (U3MYECKUE SIBICHUS B IPUPOAE:
IPUIUBBI U OTIUBBI, IBIKEHUE Tu1aHeT COTHEUHOM CUCTEMBI, PEAKTHBHOE
JIBUKCHHE JKUBBIX OpPraHU3MOB, BOCIPHUSATHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHHUE, CEUCMUYECKUE BOJIHBIL, I[yHaMH, 3XO0, IBeTa TeJ,
ONTUYECKUE SBJICHUSI B NPUPOAE, OMOJOTMYECKOE IEMCTBHE BHUIUMOTO,
yIbTPapUOIETOBOTO M PEHTITEHOBCKOTO H3JIY4YeHHH, €CTeCTBEHHBIH
pasvoaKkTUBHBIN (POH, KOCMHYECKHE Jy4YHd, PaJHOaKTHUBHOE H3Iy4YCHHE
OPUPOJHBIX MMHEPAJIOB, JCHCTBUE pPAJMOAKTUBHBIX H3IIyYeHUH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIACNSTh CYUIECTBEHHbIE CBONCTBa (IPHU3HAKH) (PU3NYECKUX
SIBIICHUM;

OTMHCHIBATh U3yUYEHHBIE CBOMCTBA TeNl U (U3UYECKUE SBIICHHUS, UCIIONIb3YS
(¢u3nueckue BENWYMHBI (CpEeOHSsI M MIHOBEHHas CKOPOCTh Tela IpHU
HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, MEepEeMElIeHUE, IyThb, YIJOBas
CKOpOCTb, CHJIa TPEHHMs, CuUja YIPYrOCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOAHOTO TMaJeHUs, BEC TeJa, HUMIIYJIbC Tejla, HMITYJIbC CHIIBI,
MeXaHW4yeckas paboTa M MOIIHOCTb, NOTEHLHMAlbHAs SHEPrusl Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIUAIbHAS SHEPTUs CHKATOU
NPYXUHBI, KHHETUYECKash SHEPrus, IMOJHAs MeXaHWdecKas JHEprus,
NEPUOJ U YacTOTa KojeOaHuM, IMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKAa3aTellb MPEJIOMIICHUS CPEeAbl), IPU OMUCAHUU
IPAaBWJIBHO TPAaKTOBATh (DU3MUECKUN CMBICT HCIOJIb3YEMBIX BEJIUYUH,
0003HauUEHUA W €AUHMIBI (PU3MUYECKUX BEJIMYUH, HAXOAUTH (DOPMYIIBI,
CBS3BIBAIOIIME JTAHHYIO (PU3MYECKYIO BETUYUHY C APYTMMHU BEJIMYUHAMU,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIb3YSl 3aKOH COXPAaHEHUsl DHEPIMM, 3aKOH BCEMHUPHOIO TATOTEHUS,
OPUHLMI CYNEPHO3ULUN CWJI, MPUHLUUI OTHOCUTENbHOCTH [anmuies,
3aKkoHbl HbBIOTOHA, 3aKOH COXpaHEHWs] UMIIYJbCa, 3aKOHbI OTPAXEHUS U
IPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsIIOBOIO U MacCCOBOTO YHCEN



OpU SACPHBIX PEAKIUSIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa U 3aIIUCBIBATh €r0 MaTEMAaTHYECKOE BBIPAXKECHHUE;

OOBACHATH (PU3MYECKHE MPOLECChl W CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYaIlMil MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
PUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 TOTUYECKUX
IIaroB C OMOpOd Ha 2—3 U3YyYEHHBIX CBOWCTBA (DU3MUECKUX SIBICHUM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THbple 3a7aud (OmUparoImuecs Ha cucteMy U3 2-3
ypaBHEHHUI ), HUCTIONB3Ys 3aKOHBI U ()OPMYIIbI, CBSI3bIBAIOIINE (PU3UIECKIEC
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3alUChIBaTh KPAaTKOE
YCIIOBHUE, BBISBIATH HENOCTAIOIINE WM W30BITOYHBIE JTaHHBIC, BHIOUPAThH
3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE JIJISl PEUICHHUS], IPOBOAUTH PACUEThI U
OLICHWBATh PEAIUCTUYHOCTh TOJYYEHHOTO 3HAYCHHUS (PUINICCKOU
BEJIMYMHBI,

pacrmo3HaBaTh MPOOJEMBbl, KOTOpPbIE MOXKHO PELIUTh MpPU MOMOIIH
($u3NYECKUX METO/IOB, MCIOJb3Yysl ONMUCAHHE HCCIEIOBAHUS, BBIIACIATDH
IpOBEPSIEMOE TPEIINOJOKEHNE, OICHUBATh MPABWIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCICAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHUH U OTBITOB,;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKHX SBICHUNA WU
¢uznyecKkux CBOWCTB Tea (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXPAHEHUS DSHEPTUH, 3aBUCUMOCTh MEpHOAa KOJeOAHWN MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOAHWM, MPSMOIIMHEHHOE paclIpOCTPAHCHHE CBETA,
pas3ioxeHue Oelloro CBeTa B CIIEKTP, U3YUYEHHE CBOMCTB M300pa’KEeHUS B
IJIOCKOM 3€pKajie U CBOMCTB HM300pakeHUs NpeaMera B coOuparomei
JvH3e, HAOMIOJeHNE CIUIOMIHBIX M JIMHEHYAThIX CIEKTPOB M3IYUYCHUS):
CaMOCTOSITEJIbHO  coOMpaTh yCTaHOBKY U3 HW30BITOYHOTO Habopa
o0Opy/lOBaHUsA, OMNUCHIBATH  XOJ  ONBITa M  €ro  pPe3yibTarhl,
(dbopMyIHpOBaTh BHIBOIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, ompeaensis
CpemHee 3Ha4YeHHWE W3MEpsieMON BeTUYHMHBI ((POKYCHOE pPacCTOSIHHE
cobuparomield JIMH3bI), OOOCHOBBIBATH BBIOOp cHoco0a U3MEpEeHUs
(M3MepUTENHHOTO MPUOOpPa);

OPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTHh MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBIDKEHUW 0€3 HayalbHON CKOPOCTH, TEpUoaa
KOJIe0aHUN MaTeMaTHYeCKOr0 MasTHUKA OT JIJIMHBI HUTH, 3aBUCHMOCTH
yria OTpakeHUsl CBETa OT yrja MaJeHUs W yria MpeIoMJIeHHs] OT yria



NaJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOUpAaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOM  3aBUCHUMOCTH
bu3NYeCKuX BETWYWH B BUJEC TaONHII U TpaduKOB, NETaTh BBIBOILI IO
pe3yabTaTaM HCCIeI0BaHUS;

IPOBOJIUTH KOCBEHHbIE M3MEpEHHs] (U3UYECKUX BENIWYMH (CpeaHsas
CKOPOCTh M YCKOpEHHE Tejla TMpH pPaBHOYCKOPEHHOM JIBHXKEHUH,
YCKOpEHHE CBOOOIHOrO MajeHus, *KECTKOCTh MPYKUHBI, KOAPPUIIUECHT
TPEHUSl CKOJBXEHHUS, MEXaHW4yeckas paboTa M MOIIHOCTh, 4YacToTa H
nepuosl KojeOaHM MaTeMaTH4ecKoro U IPYXHHHOTO MAasTHUKOB,
ONTHYECKash cujla coOuparomer JMH3bI, PaguOaKTUBHBIN  (POH):
IUTAHUPOBAaTh M3MEPEHHUs, COOUpaTh SKCHEPHUMEHTANIbHYIO YCTaHOBKY U
BBITMIOJIHATh U3MEPEHHS, CIEIysI MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEIMYMHBI U AaHATTU3UPOBATH MOJYYCHHBIE PE3YIIbTAThI C YUETOM
3aJIaHHOM MOTPEITHOCTH U3MEPEHUH;

coOroAaTh MpaBuia TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1abopaTOPHBIM
obopynoBaHuEM;

pa3nuyuaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (QPU3UYECKUX MOJEIeH:
MaTepHaibHas TOYKa, aOCONIOTHO TBEPJOE TEJIO, TOYEUHBIH HCTOUYHUK
CBETa, JIyd, TOHKas JIMH3a, IUIAaHETapHas MOJEeNb aToMa, HYKJIOHHAA
MOJIeJIb ATOMHOTO /Ipa;

XapaKTepu30BaTh MPUHIUNBI JCUCTBUS HU3YYEHHBIX NpUOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpOM Ha WX OMUCaHud (B TOM YHUCIE:
CHHMJIOMETpP, NATYUKU TIOJIOKEHUS, PACCTOSHUS W YCKOPEHMsS, pakeTa,
9XOJIOT, OYKH, TIEpUCKOI, (QOToanmapar, ONTUYECKHE CBETOBOJIBI,
CHEKTPOCKOI, JO3UMETp, Kamepa BunbcoHna), ucnoib3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SBICHUM U  HeoOXonumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCITOJIb30BAaTh CXEMBl U CXEMaTHUYHbIE PUCYHKHU M3YUYEHHBIX TEXHHYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTMUECKHUX IPOIECCOB
OpU pPELICHUH Y4eOHO-MPAKTUYECKUX 3a/]ad, ONTHUYECKHE CXEMBbI IS
MIOCTPOCHUS N300paKEHUH B IIIOCKOM 3€pKajie U COOMpAIOIIEH JTNH3E;
OPUBOAUTH  MpHUMEpHl  (HAXOAWUTh  HWHPOpPMAIMIO O  MpUMepax)
NPAaKTUYECKOTO HCMOIb30BaHUS (U3NYECKUX 3HAHUM B IOBCEIHEBHOM
AKU3HU U1 obecrieueHus: 6€30MacHOCTH MPHU OOpaIlEeHUH C MpudopamMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHUS 3/I0pOBbS U COOJIOACHUS
HOPM 9KOJIOTUYECKOT0 TIOBEJICHUS B OKpPY>KalolIeH cpee;

OCYIIECTBJIATh TOUCK HUHpoOpManuu (U3NYECKOTO COJCpKAHUSA B
HutepHere, caMOCTOATENHHO (OPMYIIHPYsI MOMCKOBBIHM 3arpoc, HaXOIUTh



IYTH OINpPEEIICHUS TIOCTOBEPHOCTH TOTYYCHHOW MH(pOpPMAIH HA OCHOBE
UMEIOIINXCS 3HAHUH U JOMOJTHUTEIBHBIX UCTOYHUKOB;

WCTIOJIB30BaTh MPH BBITIOJHEHUN YUEOHBIX 3a/laHU HAYYHO-TIOMYJISIPHYIO
auTeparypy  (pU3MUEcKOoro - CoaepiKaHus, CIPAaBOYHbIE MaTepUabl,
pecypcebl cetu MHTEpHET, BiafeTh MpuéMaMu KOHCIEKTUPOBAHMS TEKCTa,
npeobpazoBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIE COOOIICHUS Ha OCHOBE
MHPOpPMALIUM U3 HECKOJBKUX HCTOYHUKOB (PU3NUYECKOTO COJCpKAHUA,
nyOJIMYHO MPEACTABIATH PE3YJIbTaThl IPOEKTHOM MIIM MCCIIEI0BATEIbCKOM
NESITeIbHOCTH, TpPU ATOM TIPaMOTHO  HCIIOJIb30BaTh  M3YYEHHBIH
NOHSATUMHBIN ammapar u3y4aemoro pasjena (U3UKH U COINpPOBOXKAAThH
BBICTYIUICHHE TMPE3CHTAlMe ¢ Y4E€TOM OCOOCHHOCTEH ayJUTOpHU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudgposrbIe)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. ®u3nka u eé posib B NO3HAHHHN OKPY’KAIOIIEro MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3MKA - Hayka 0 fpupose https://m.edsoo.ru/7f416194
bubmunoreka LIOK
1.2 o 2 1
VISHHCCIHE BETHAMHEL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHay4HBIN METO/ MMO3HAHUS 2 1 bubmmorexa LIOK
’ yi A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6

Pasznea 2. [lepBoHayaibHbIe CBEJeHUNA 0 CTPOEHUHU BelleCTBA

2.1 Ctpoenue BemiecTna 1 bubmorexa LIOK
) p m https://m.edsoo.ru/7f416194
5 JIBr>KeHUE 1 B3aUMOJICMCTBHE YACTHI] ) 1 bubmoreka [{OK
’ BEIIECTBA https://m.edsoo.ru/7f416194
Bbubmunoreka LIOK
2.3 A 2
TPCTATHDIE COCTOMMITE BEMectBa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHHe U B3auUMo/ielicTBUE TeJl
Bbubmunoreka LIOK
3.1 M 3
CXAHUHICCKOT ABIDKCHHC https://m.edsoo.ru/7f416194
32 WNuepuus, macca, IOTHOCTh 4 1 Bbubmunorexa LIOK




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

bu6moreka [IOK

. .B 14 2
33 Cuna. Bupet cun https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Jasnenue. llepenaya naBnenus: TBEpAbIMU 3 bu6nuoreka [IOK
’ TeJlaMH, )XKUAKOCTSIMHU U Ta3aMu https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.2 JlaBienne KuAKOCTH > https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.3 ATnmocepHoe raBeHIe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE ®KUIKOCTH U T'a3a HA MOTPYKEHHOE 7 3 bu6nuoreka [IOK
’ B HUX T€JIO https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nesn 5. PaGoTa 1 MOIIHOCTB. JHEpPrus
but6mmoreka [IOK
> Pabora i momeoCTS 3 ! https://m.edsoo.ru/7f416194
but6mmoreka [IOK
32 Hpocrere mexanm3mb! > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
. M 4 1
>3 CXAHHHCCKAL SHEPTI https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepsHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne n/m P Konrtpoabsnbsie IIpakTnueckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
Pa3znen 1. TenioBble siBJIeHUS
1.1 C ICTBA BEILIECTBA 7 Bubmmorexa [IOK
' TPOCHHE 1 CBONCTRA Betl https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
1.2 Teroneie mpoueccs! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pasznea 2. diiekTpuyeckre 1 MAarHMTHbIE SIBJICHUS
DIIeKTpUUYECKHE 3apsiabl. 3apssKEHHbIE Tesla bu6nuoreka [JOK
2.1 . 7 1
U UX B3aUMOJCHCTBUE https://m.edsoo.ru/7f4181ce
N N but6mmoreka [IOK
2.2 IIoCTOSIHHBIN 3JIEKTPUYECKUM TOK 20 2 7 hits://m.cdsoo.rw/7 4181 ce
but6mmoreka [IOK
. 1 1.
2.3 MarmuTHbIC ABICHAS 6 > https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
. 4
24 IMEKTPOMATHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne n/m P Konrtpoabsnbsie IIpakTnueckue (upp )
NMporpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
Paznen 1. Mexann4yeckue siBJeHUsI
L1 MexaHn4eckoe JIBMKCHUE U CIIOCOOBI €T0 10 1 bubmuoreka [JOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1.2 B i 20 1 3
SanmMoencTBie el https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3 10 3
AKOHDL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJHbI
but6mmoreka [IOK
2.1 M
CXAHMUCCKHE KOEOaHH / 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
2.2 MexaHudeckue BO .3 8 1 3
XAHMHACCKHC BOJHBL IBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3nen 3. DjeKTpoMarHuTHOE MOJie H 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMArHuTHOE MOJIe U 6 5 bu6nuoreka [JOK
' DJIEKTPOMArHUTHBIC BOIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI PaCIPOCTPAaHEHHUS CBETA 6 2 bubmuoreka [JOK




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

but6mmoreka [IOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f4 1ada6
bubmunoreka LIOK
4.3 Paznoxxenue 6enoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.r/7f4 1adat
Hroro no pazneny 15
Pa3nen 5. KBanToBble iBJIeHUSA
bubmunoreka LIOK
5.1 Hcnyckanue v mOraonieHrue CBeTa aToMOM 4 1 hitps://m.cdsoo.ru/741ada6
bubmunoreka LIOK
32 (CTpoeHe aTOMHOTO s1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
33 FlaepHbie peaxui ! ! https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17
Pa3nes 6. [loBTOpuTEIbHO-0000 1AM MOAYJIb
6.1 [ToBTOpeHue u 06001IeHNE COAepKAHUST 9 ) bubmmoreka [JOK
’ Kypca Gpusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27




ITOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

KonTposabubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YyYeHHs

DJIEKTPOHHbIE
uugpossie
o0pa3oBaTe/ibHbIE

pecypchl

®dusuka — HaykKa O IPUPOJE.
SBnenus npupoabl. Puzndeckre
SIBIICHUS

MexaHnu4ecKue, TeILUIOBEIE,
3JIEKTPUYECKNUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJIICHUS

®dusnueckue BEIMUUHBI U UX
nu3MepeHue

Ypoxk-uccienoanue "M3mepenue
TEeMIIepaTypbl MPY MOMOIIH
AKHUJKOCTHOTO TEPMOMETpPA U JaTUHKa
TemnepaTrypsl"

Kaxk ¢usuka u qpyrue ecTeCTBEHHbIE
HayK{ U3y4aloT MPUPOTY.
EcrecTBeHHOHAYUYHBI METOT
no3Hanus. Onucanue GU3NIECKuX
SIBJICHUH C TIOMOIILIO MOJIeIeH

bubmunoreka LIOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienoanue "l[IpoBepka
TUIOTE3bI: JATbHOCTD MOJIETA IIApHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJpIIie, YeM OOJIbIlIe BBICOTA ITycKa"




Crpoenue BemecTBa. ONbITHI,

7 JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE bubmorexa [TOK
https://m.edsoo.ru/ff09fe0a
BEIIeCTBA
8 JIBr>xeHne 4acTHIl BEIIEeCTBA bubmmorexa LOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccienoBanue «OnbITH 1O
9 HaOJII0JICHUIO TETJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSTHUSI BEIIECTBA
B3auMocBs3b Mexay cBOCTBaMU
BEILIECTB B PAa3HBIX arperaTHbIX
1 COCTOSTHUSIX U MX bubmuoreka [IOK
ATOMHOMOJIEKYJISIPHBIM CTPOEHHUEM. https://m.edsoo.ru/ff0a0378
Oc00EHHOCTH arperaTHbIX COCTOSTHUHN
BOJIBI
MexaHu4ecKoe JBHKCHHE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBUKCHHUE
bubmunoreka LIOK
13 Cropocte. Enuuipt ckopoctu https://m.edsoo.ru/ff0a079¢
14 Pacuer nmyTu 1 BpeMeHM ABUKEHUS bubmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
Hnepums. 3aKoH UHEPIIUH.
15 B3a1/11)M01[eI7ICTBHe TeJIpKaK MpUYrHa bubnnorexa LIOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBUKEHUS TEIl
16 IInotHOCTH BeliecTBa. PacueT Macchl bubmuoreka [JOK
1 00beMa Tejia 10 ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnast pabota «Onpezaenenne




INIOTHOCTHU TBép,I[Ol"O TE1a»

Pertennie 3agau mo reme "ImoTHOCTE

bubmunoreka LIOK

18 BemecTna" https://m.edsoo.ru/ff0al23c
Cuta Kak XapakTepucTUKa
19 B3aumoieiicTus Ten. Cuma
ynpyroctu. 3akoH ['yka
Jlaboparopnast padota «3yuenue
20 3aBUCUMOCTH PACTSHKCHUS
(medopmanun) NpyxUHBI OT
IIPUIIOKEHHOHN CUIIBD»
21 SBnenne TaroreHusd. Cumia TSKECTH
CBsi3b MEX]1y CHIION TSKECTH U
22 Maccoii tena. Bec tena. Pemenue bubmorexa [IOK
https://m.edsoo.ru/ff0al778
3aga4 o treMme "Cuna Tsoxkectn"”
3 Cuiia TsSKeCcTH Ha APYTrHX IJIaHeTax. bu6nuoreka [JOK
du3nyecKue XapakTepUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
but6mmoreka [IOK
24 HMswepenne e Jlunamomerp https://m.edsoo.ru/ff0al 8cc
bu6mmoreka [IOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
CroxxeHue IByX CHJI, HalpaBJICHHBIX
26 0 OJHOH Hﬂpﬂi,/[)i)f/'l. ’ bubmmorexa [OK
. https://m.edsoo.ru/ff0ala70
PaBHozelcTByIOIMAs CUIT
7 Pemrenue 3agad mo reme
"PaBHOnelicTBYIOIIAS CUT"
)% TpeHne CKONbKEHUs U TPEHUE MOKOSI. Bubmuotexa [JOK
Tpenue B mpupoie U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopnas pabora «M3yueHue Bu6muotexa [JOK 1




3aBUCUMOCTH CUJIbI TPEHUS
CKOJIbJKEHUS OT CUJIbI 1aBJIEHUS U
XapakTepa CONpPUKACAIOIIUXCS
IMOBEPXHOCTEI

https://m.edsoo.ru/ff0alcc8

Pemenwue 3a1a4y Ha onpe/ieiieHNe

30 PaBHOJICMCTBYIOIIECH CUIIBI
Pemenue 3anau mo remam: «Bec

31 tenay, «I['paduueckoe n3obdpaxxkeHue bubmmoreka [JOK
cuny, «Cuibly, «PaBHOAEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHI»

KonrponsHas pabora no remam:
«Mexannueckoe ABWKEeHHEY, «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«"paduueckoe n300paKeHUE CHITY,
«Cunbi»

3 JaBnenue. CriocoObl yMEHBIIICHUS U bubnmoreka [JOK
YBEJIUYCHUS NaBICHUSA https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTh

34 IaBJIEHH Ta3a OT 00bEMA, bubmorexa HOK

https://m.edsoo.ru/ff0a2376
TEeMIIEPATypPhI
[Tepemaya naBieHUs TBEPIBIMU
35 TGJ‘II;MI/I, JKUIKOCTSIMUA U Ir)asaMI/I. 3akoH bubmmorexa LOK
https://m.edsoo.ru/ff0a25b0
ITackans

16 JlaBneHne B )KMAKOCTH U rase, bubmunoreka LIOK
BBEI3BAHHOE JICHCTBUEM CHJIEI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o teme «JlapieHue B bubmuoteka [JOK
JKUIKOCTH U rase. 3axoH ITackamsa» https://m.edsoo.ru/ff0a2826

38 Coobmarommecst cocy bl but6mmoreka [IOK




https://m.edsoo.ru/ff0a2970

but6mmoreka [IOK

39 Iunpa €CKHH Tpecc
HAPABIHCCIIH 1P https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuiHeBon
JKHUJIKOCTHBIM HAcoC
Atmocdepa 3emin. [TpudauHsb
CYIIIECTBOBAHUS BO3IYIIHOU
41 O}6II:J'IO‘IKI/I 3emin 3aByIf(-DII/IMOCTI> bubmorera [IOK
’ https://m.edsoo.ru/ff0a2b5a
aTMoc(epHOTro JaBICHUS OT BBICOTHI
HaJ YpOBHEM MOps
bu6mmoreka [IOK
42 B A
ec Bo3ayxa. ATMocepHoe TaBiIcHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocepHOTo MaBIeHUs. bu6nuoreka [IOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI HQ, OBHEM bubmorexa HOK
A AP https://m.edsoo.ru/ff0a2fc4
MOps
45 Bbapomerp-anepoua. AtmocdepHoe Bu6muotexa [JOK
JABJICHUE HA PA3IMYHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agad mo reme
"ATmocdepHoe naBneHue"
JleiicTBuE )KUIKOCTH U Ta3a Ha
47 mor €HHOE B HUX TEJIO bubmorexa HOK
Py ) https://m.edsoo.ru/ff0a3276
ApxumMenoBa cuia
Jlaboparopuas pabota «Onpenenenue
43 BBITAJIKUBAIOIICH CHIIBI, bubmunoreka LIOK

JNEWCTBYIOLIEH HA TEJIO, TOTPYKEHHOE
B KHUJIKOCTb)»

https://m.edsoo.ru/ff0a33fc




49

Jlaboparopnast paboTta 1mo Teme
«MccnenoBanue 3aBUCHMOCTH Beca
TeNa B BOJE OT 00bEMa MOTpyKEHHOM
B KHUJAKOCTb YacTH TEJIa»

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTtopHnas pabota
"KonctpyupoBanue apeoMmerpa wiu
KOHCTPYHUPOBAHUE JIOAKU U
onpeeneHue e€ rpy30no bEMHOCTH"

52

Pemrenue 3agaud mo remam: «IlimaBanue
cynoB. BoznyxomiaBanuey,
«/laBiieHHE TBEPABIX TEJ, )KUIKOCTEH
H Ta30B»

bu6moreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckast pabora

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3{82

54

MorHocTs. EquHUITBI MOIITHOCTH

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccnenoranue "Pacuér
MOIIIHOCTH, Pa3BUBAaEMOM IIPU
noabEMe 1o jgecTHuue"

56

[IpocTeie MexaHnu3mbl. Poryar.
PaBHOBecue cui Ha peiuare

57

KonrtponsHast pabora o Teme
«/laBieHue TBEpABIX TN, KUIKOCTEH
1 ra3oBy» / Beepoccwuiickas
poBepoyHas padbora

58

PesepBHbIit ypok. Pabora ¢ Tekcramu
1o Teme «JlaBnenue TBEPABIX TEl,

bubmunoreka LIOK
https://m.edsoo.ru/ff0a4ffe




XKUJKOCTEH U Ta30B» / Beepoccuiickas
npoBepouHas paboTa

59

Poruaru B TexHuke, ObITY U IPUPO/IE.
JlabopaTtopHnas pabota
«MccnenoBanue yciioBHil paBHOBECHS
phIyara»

0.5

bubmunoreka LIOK
https://m.edsoo.ru/ff0a478¢e

60

Pemenue 3amay mo TemMe «Y CIOBUA
paBHOBECHsI pbIyara

bubmunoreka LIOK
https://m.edsoo.ru/ff0a48a6

61

KoaddutimenT nonesnoro neicTBust
Mexanu3Mma. Jlaboparopnas pabora
«M3mepenne KI1/] HaknoHHOM
TUTOCKOCTH

0.5

62

Pemrenne 3agau mo teme "Pabora,
MorutHoctb, KIT/1"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexanuyeckasi SHEpTHSL.
Kunernueckast 1 moTeHIaIbHAS
SHEprus

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

64

3aKOH COXpaHEHHUS MEXaHUYECKOU
SHEPTUU

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

65

YPOK-3KCIIEPUMEHT 110 TEME
"DKCIepUMEHTAIbHOE ONIPENETICHUE
W3MEHCHUS KUHETUYECKOU U
MOTEHIMATBHON SHEPTUU MPU
CKAaTBIBAHWUHM T€JIa IO HAKIIOHHON
IIJIOCKOCTH"

66

KonrtponsHast pabora o Teme
«PaboTa 1 MOIIHOCTH. DHEPTHSI»

67

PeseprubIil ypok. PabGora ¢ Tekcramu

but6mmoreka [IOK




o teMme "MexaHnueckoe IBIKeHue"

https://m.edsoo.ru/ff0adeebd

PesepBHbIit ypok. Pabora ¢ TekcTamu

68 o teMe "Padorta. MOMIHOCTE. 1
Oneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME




8 KUIACC

KosanuyecTBo 4acon DJIeKTPOHHbIE
Ne Hara uugpossie
Tema ypoka Kontpoabnbie IlpakTuyeckue
n/n Bcero u3ydyeHusi  oOpa3oBaTeJIbHbIE
padoTbI padoThI
pecypcsl
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa [IOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEpIOTO, JKUAKOTO U | bubmunoreka LIOK
ra3000pa3HOr0 COCTOSTHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPOTO,
4 KHUJKOTO U Ta3000pa3HOTO COCTOSTHUI |
BEIIECTBA Ha OCHOBE IMOJIOKEHUU
MOJIEKYJISIPHO-KUHETHUECKON TEOpUH
5 Kpucrannuueckue u amopgHbIe Tena 1 bubmmorexa LIOK
P p https://m.edsoo.ru/ff0a5800
6 CMaumnBaHuE U KalWUISPHOCTD. | Bu6muotexa [JOK
[ToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TeroBoe paclIMpeHHE U CoKaTUE 1 Bubmmorexa [IOK
p p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsizb TEMIIEPATYPHI CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YacTHIL
9 Bayrpennss sueprus. CriocoObl | bu6nuoreka [IOK
U3MEHEHUs BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0aSc60
10 Buael rerionepenauu 1 bu6mmoreka [IOK a




https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "IIpakTuueckoe
HUCIIOJIb30BaHUE TEIIOBBIX CBOMCTB

bu6mmoreka [IOK

11
BELIECTB U MAaTEPUAIIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonnuectBo TemioTel. Y nenbHas bubmuoreka [JOK
TEIUIOEMKOCTb https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIIOBOTrO OaiaHca. Bu6muotexa [JOK
TennooOMeH U TEMIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

14 "HccnenoBaHue IBIEHUS bubmunoreka LIOK
TEII000MEHa TP CMEITMBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW Y Topstaeit BOAbI"
Pacuer xonuyecTBa TEMIOTHI,

15 HEO0XO0AMMOTO JJIsi HarpeBaHus Teja
Y BBIJICTISIEMOTO UM TIPH OXJIAXKICHUN

16 JlabopartopHast pabora "Onpenenenue bu6nuoreka [IOK
yAEIbHON TEIUIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToMBa. Y IeibHas TEIIoTa bubnmoreka [JOK
CropaHust https://m.edsoo.ru/ff0a7b5a
[ImaBienue u oTBEpACBaHUE

18 KPHUCTAIINUECKUX I;en VYnenpHas bubmmorexa [OK

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

TEIIOTA TJIABJICHUS

19 Jlabopartopnast pabora "Onpenenenue bu6nuoreka [JOK
yAEJIbHOU TEIJIOTHI MJIaBICHUS JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHAEHCAIHSI. bubnmoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwue. Y aenapHas Temnora Bbubmunoreka LIOK )




napooOpa30BaHUs U KOH/ICHCAIIUH.
3aBUCUMOCTD TEMIIEPATYPhl KUTIEHUSI
OT aTMOC(EPHOTO TABICHUS

https://m.edsoo.ru/ff0a786¢

22

JIAXKHOCTb BO31yXa. TOpHAast
Baaxnoc o3ayxa. JJaboparopHa
pabora "OnpeneneHue
OTHOCUTEIBbHOW BJIAXKHOCTH BO3/1yXxa"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3ama4d Ha OMpCACIICHUC
BJIAXKHOCTH BO3JyXa

24

[TpuHIUIBI paOOTHI TETIJIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBUraTenb BHYTPEHHETO CTOPaHUs

25

KIIJI TenmoBoro aBUraTes.
T€HJ'IOBBI€ ABUTaTCJIN U 3allIUTa
OKpY>Karolleu cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHHS U MPEBPALICHUS
SHEPTUH B TEIUIOBBIX MPOIIECcCax

27

[ToaroroBka K KOHTPOJILHOU paboTe
1o TeMme ""TenaoBnIe ABJICHUS.
H3MeHeHue arperaTHbIX COCTOSHUN
BenrecTna"

bubmunoreka LIOK
https://m.edsoo.ru/ff0a83{2

28

KonrponsHast pabora o Teme
"TeruioBble ABiIcHUA. I3MeHEeHUE
arperaTHbIX COCTOSTHUI BeecTa"

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

29

Dnektpuzanus Ten. [[Ba pona
AIEKTPUUECKUX 3aPSI0B

30

VYpoxk-uccienoBanue "DieKTpu3anus
TeJl UHAYKIUEH U TIPU
CONPUKOCHOBEHUHU"




B3anmoneiicTBue 3apsyKeHHBIX TEII.

but6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DJIEKTPUYECKOE MOJIE.
1 HanpsikeHHOCTB AJIeKTPUYECKOro bubmmoreka [JOK
noss. [IpuHImMn cynepno3uimu https://m.edsoo.ru/ff0a8a0a
AJIEKTPUYECKHUX TOJIEH
Hocutenu snekTpuueckux 3apsiioB.
33 DneMmeHTapHbIi 3apsia. CTpoeHue
aToma
34 IIpoBOAHMKY M TUANEKTPUKH. 3aKOH bu6nuorexa LIOK
COXPaHEHUs JIEKTPUYECKOTO 3apsAaa https://m.edsoo.ru/ff0a8ef6
15 Pemenue 3aga4 Ha npUMEHEHUE bu6nuoreka [IOK
CBOMCTB JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUH TOK, YCIOBUS €0
36 cyluiecTBoBaHusA. IcTouHnKH bubmorexa [IOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 JlericTBUA SIEKTPUYECKOTO TOKA bubmorexa [IOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AJIEKTPUYECKOTO MOJI Ha MPOBOIHUKHU 1
U TADTIEKTPUKA"
39 DNEeKTpUYECKUI TOK B MEeTaJlIax, bubnmoreka [JOK
JKMJIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnekTpruyeckas Lielb U €€ COCTaBHbIE
4acTH
Cuna Toka. JlabopatopHas pabora
bubmunoreka LIOK
41 "HU3MmepeHue u peryaupoBaHUe CUITbI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6 )




DJIEKTPUYECKOE HAMPSIKEHHUE.

4 Bonbsr™merp. JIaboparopnas pabota 0.5 bu6nuoreka [JOK
"U3mepeHue u peryiupoBaHue https://m.edsoo.ru/ff0a9e14
HanpspKkeHus "

43 ConpoTtuBieHrEe MPOBOJHUKA. bu6nuoreka [IOK
VY enbHOE CONPOTHBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTh

44 AIEKTPUYECKOTO COMPOTUBIICHUS | bubmmoreka [JOK
MMPOBOJHUKA OT €r0 JJIUHBI, IUIOIIAIN https://m.edsoo.ru/ff0aa738
MOIEPEYHOI0 CEUCHUSI U MaTepraia"
3aBHCUMOCTb CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1715 ydacTka bubmmorexa LIOK

https://m.edsoo.ru/ff0aa44a
Lenu
Jlaboparopnas pabota
"HccnenoBanue 3aBUCUMOCTH CUJIEL
46 TOKa, UIYILETO Yepe3 PEe3UCTop, OT 1 bubmorexa [IOK
https://m.edsoo.ru/ff0aa04e
COMPOTHUBIICHUS PE3UCTOPA U
HanpsbKeHus Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaICIbHOE
COCTMHEHUS TIPOBOTHUKOB
Jlaboparopnas padota "IIpoBepka

43 MpaBuJia CIOKECHHS HANPSKEHUH TTPU 1 bu6nuoreka [JOK
[IOCIEA0BATEIBHOM COCIUHEHNUHN IBYX https://m.edsoo.ru/ff0aaas58
pe3uctopos"

Jlaboparopnas padota "IIpoBepka
49 MpaBuiia JJisl CUJIbl TOKa PHU 1 bubmuoteka [JOK

napajyuieIbHOM COeTMHEHUU
pe3uctopos”

https://m.edsoo.ru/ff0aadle




Pemienue 3aga4 Ha npUMEHEHUE

50 3akoHa Oma g pa3aInyHoOro bubmuorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COEJIMHEHUS TIPOBOJHUKOB
51 PaGoTta u MOILITHOCTD ANEKTPUUYECKOTO bubnmoreka [JOK
ToKa. 3akoH J[xoynsa-Jlenma https://m.edsoo.ru/ff0ab124
JIaGoparopuas padora "Omnpenenenne
52 3.60"11“)51 u I1:401111focm 3J1eKTquec1<0ro Bubmzorexa LIOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTpUUECKUE [N U TOTPEeOUTENN
53 DIIEKTPUUECKOI DHEPTUU B OBIT BrbmaoTexa LIOK
P p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
54 ITocTosTHHEIC MAarHUTEI, X
B3aHMOJIeHCTBHE
55 Ypok-uccnenosanue "M3yuenue bubnmoreka [JOK
MOJIEW ITOCTOSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1oJjie. MarHuTHoOE 1101
bubmunoreka LIOK
56 3eMiId 4 €ro 3HaueHue g KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emiie
[ToaroroBka K KOHTPOJILHOM paboTe
110 TeMe "DIJIEKTPUUECKHUE 3apsi/Ibl.
57 3apsoKeHHBIE TEIA U UX BrbmaoTexa [IOK
P . . https://m.edsoo.ru/ff0abd2¢c
B3aumoercTBus. [10CTOSIHHBII
AIEKTPUUYECKUN TOK"
KonrponsHast pabora o Teme
"DIEeKTPUUECKHAE 3aPSIbI.
P P but6mmoreka [IOK
58 3apspKeHHBIE Tela U UX

B3aumoencTBus. [locTostHHBIN
anekTpuueckuii Tox" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8




poBepoyHas pabora

59

PesepBHbIit ypok. Pabora ¢ TekcTamu
o teme "[locTosHHBII
aneKTpudeckuid ToK" / Beepoccuiickas
poBepoyHas pabora

bubmunoreka LIOK
https://m.edsoo.ru/ff0acdc6d

60

OmnsIT Opcrena. MarauTHoe nose
ANEKTPUYECKOr0 TOKa MaruutHoe
10JI€ KaTyIIKHU C TOKOM

bubmunoreka LIOK
https://m.edsoo.ru/ff0ac1d2

61

[TpuMeHeHHe IIeKTPOMArHuTOB B
texHuke. Jlaboparopnas pabora
"N3y4yeHue neiicTBUSI MarHUTHOTO
I10JI HA IIPOBOJIHUK C TOKOM"

0.5

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

62

QHGKTpOI[BI/II‘aTeJIB IHOCTOAHHOI'O
ToKa. Mcrons30Banue
BHGKTpOHBHFaTGHGﬁ B TECXHUYCCKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
Jlaboparopnas pabota
"KoHcTpynpoBaHue U U3y4eHue
paboTHI AJIEKTpOABUTATENS "

bubmunoreka LIOK
https://m.edsoo.ru/ff0ac86¢

63

OmnbiTel @apasest. 3akoH
3JIEKTPOMATHUTHON MHIYKLIVH.
[IpaBuo Jlenna

64

Onexrporeneparop. CriocoObl
MOJTyYCHHUS AJIEKTPHUECKONW IHEPTUU.
DNeKTpOCTaHIIUHU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUU

65

[ToaroroBka K KOHTPOJIBHOU paboTe
110 TeMe "DIJIEKTPUUECKHUE U




MATrHUTHBIC SIBJICHUS"

KonrponsHast pabora o Teme

66 "DJIeKTpHUUECKUE U MarHUTHBIE 1 bubnnorexa LIOK
p" https://m.edsoo.ru/ff0acb14
SIBJICHUS
PezepBHblil ypok. Pabora ¢ Tekctamu bu6nuorexa [IOK
67 1
o teme "TemnoBsie sBiaeHus" https://m.edsoo.ru/ff0acc5e
68 PesepBHbIit ypok. PaGora ¢ Tekcramu |
10 TemMe "MarauTHeie SIBJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 14.5

I[TPOI'PAMME




9 KUIIACC

KosanuyecTBo 4acon DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Koutpoabsnbie IIpakTuyeckue
n/n Bcero u3yyeHusi o0pa3oBaTesbHbIE
padoThI padoTbI
pecypcsl

1 MexaHnndeckoe JBHKEHUE. 1
MarepuanbHast TOUKa

) Cucrema orcuera. OTHOCUTEIBHOCTh 1 bubmuorexa [JOK
MEXaHUYECKOI'0 JABMIKCHMUS https://m.edsoo.ru/ff0ad474
PaBHOMeEpHOE psIMOJIMHEWHOE bubmmoreka [JOK

3 1
JIBUKECHUE https://m.edsoo.ru/ff0ad19a
HepasHOMepHOE NpsIMOIUHENHOE

4 nBukeHue. CpeHssi U MTHOBEHHAs 1
CKOPOCTH

5 [IpsamosnHENHOE PAaBHOYCKOPEHHOE 1 bubanorexka HOK
JIBHKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh PSMOJMHENHOTO

6 PaBHOYCKOPEHHOTO JIBOKCHUS. 1
I'paduk ckopocT
JlaGopatopHnas pabora "Onpenenenue

7 YCKOpEHHUS Tena Npu | | bubmmoreka [JOK
PaBHOYCKOPEHHOM JBUKEHHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1uiockocTu"”

2 CBobOoaHoe nagenue Ten. OnbITh |
lanunes
PaBHOMEpHOE ABUKEHUE 110 bubnuoreka [IOK

9 1
oKpyxHOCTH. [lepuon u wacrora https://m.edsoo.ru/ff0ae176 -




oOpamienus. JInaeiHas u yrioBas

CKOPOCTH
10 [lenTpoCcTpeMUTETBLHOE YCKOPEHHUE
1 IlepBbiit 3akoH HproToHa. Bektop bubnuoreka [IOK
CHJIBI https://m.edsoo.ru/ff0ac612
12 Bropoii 3akon HeroTona. bubnnorexa [HOK
PaBHOelicTByIOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HploToHa. bubmmoreka [IOK
Cynepno3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHeHUE bubanorexka HOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
bubnnorexa [HOK
15 Cua ynpyrocti. 3akon T'yka https://m.edsocI)_.Iru/fanecaZ
16 Pemrenue 3agad mo teme «Cuiia
YOPYTOCTH»
17 Jlaboparopnas pabota «Onpenenenue bubmmoreka [JOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmmoreka [JOK
18 Cra Tpenns https://m.edsof)l.ru/fﬂ)aﬂ 38
19 Pemenue 3agau mo teme «Cuna Bbu6nuoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpexnenenue bubnuoreka [IOK
K03 (ULIMeHTa TPEHUS CKOJIbKEHUs" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Hprorona. Cuna ynpyroctu. Cuna bubmmorexa [TOK
S— https://m.edsoo.ru/ff0atb8e
2 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubmmoreka [JOK

TATOTEHUS. Y CKOpEHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044




majeHust

Ypok-koHpepenus "[IBmkeHne Tel

23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemenne 3amad no teme "Cuna
24 TSHKECTU M 3aKOH BCEMHUPHOTO bubmorexa LIOK
" P https://m.edsoo.ru/ff0af5{8
TSATOTEHHUS
IIepBas kocMHU4eCKask CKOPOCTb. bubnuoreka [IOK
25
HesecomMocTs u neperpysku https://m.edsoo.ru/ff0af33¢
PaBHOBecHe MaTepruabHOM TOUKHU.
AOGCOIIOTHO TBEPIOE TEIIO.
26 PaBHoBecue TBEpIOTO TEIA C bubmorexa LOK
. % p https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BPAILICHUS.
MowmeHnT cuisl. LeHTp TsoKecTH
PaBHOBecHEe MaTepruabHOM TOUYKH.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHONW OCBIO BPALLICHHUS.
MowmeHnT cuisl. LleHTp TspKecTH
)3 Pemenue 3amau mo teme "MoMeHT Bbu6nuoreka [JOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToarotroBka Kk KOHTPOJILHOM paboTe 1Mo
29 TeMe "MexaHU4ecKoe IBIKEHUE buGnnorexa LIOK
. | ’ https://m.edsoo.ru/ff0b0408
BsaumMonelicTBue Ten
KonrponsHast pabora o Teme
30 "MexaHHYeCKOe IBHKEHUE bubmmorera IOK
N | ' https://m.edsoo.ru/ff0b06ec
BiaumopeiicTBue Ten
31 Nmnynbce Tena. Umnynbe cuiibl. 3aK0H bubmuorexa [JOK




COXPAHEHHUS UMITyJIbCa. YIIPYroe nu
HEYIPYroe B3auMOJECHCTBHE

https://m.edsoo.ru/ff0b07fa

Pemrenue 3agad mo reMme "3akoH

Bbubnuoreka [JOK

32 COXpaHEHUs umMnyJsbca" https://m.edsoo.ru/ff0b096¢
3 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
bubanorexka [HOK
34 Mexanunueckasi paboTa U MOIIHOCTh hitps://m.c dsogru JEf0b0a84
35 PaboTa crIbl TSKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH U CUIIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnast pabota «Onpezaenenne
16 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBHKEHUH TeJja 10
TOPU30HTAIILHON TOBEPXHOCTH»
17 CBs13b HEPTUU U PaOOTHI.
[ToreHmmanpHas 3HEprust
38 Kunernueckas sneprus. Teopema o bubnnorexa [HOK
KUHETHUYECKON SHEPrUuun https://m.edsoo.ru/ff0b0c32
19 3aKOH COXpaHEHHS YHEPIUU B
MEXaHUKe
40 Jlaboparopnas pabota «M3yueHue bubmmoreka [JOK
3aKOHA COXPAHEHUS YIHEPTUM https://m.edsoo.ru/ff0bl12fe
A1 KonebaTenpHOE IBMIKEHUE U €TI0 bubmuorexa [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojaeOaHusl. bubnnorexa [HOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20£0
43 MaremaTuyecKuii U PYyKUHHBINA

MassTHUKHU




44

Ypoxk-uccienoBanue «3aBUCUMOCTh
neproja KoJleOaHuii OT KECTKOCTH
MPY>KUHEL X MACCHIL IPy3a»

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

45

[IpeBpaiienue sHepruu npu
MEXaHUYECKUX KOJIEOaHUSIX

46

Jlaboparopnas pabota «Onpenenenue
YacTOThI U TIepuoja KojaeOaHmi
MPY>XKHHHOTO MasiTHAKA

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0blaec

47

Jlaboparopnas pabota «IIpoBepka
HE3aBUCHUMOCTH MEPUO0/Ia KoJicOaHui
rpys3a, IOABELIEHHOIO K HUTH, OT
MAaccChl Tpy3a»

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

48

Mexaunueckue BoiaHbL. CBOMCTBA
MeXaHU4eCcKHuX BOJIH. [IponosibHbIE 1
MOIEPEYHBIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koupepennus "MexaHuYecKre
BOJIHBI B TBEPJOM TEJIE.
CeiicMuueckue BOJIHBI"

50

3Byk. PactipocTpaneHue u oTpakeHue
3BYyKa

51

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

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTUYECKHUI pE30HaHC

53

Ypok-koudepenius "YIpTpa3sByK u
MH(]Pa3BYK B MPUPOJIC U TEXHUKE"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOILHOM paboTe 1Mo

Bbu6nmuoreka [JOK




Teme "3aKOHbBI COXPaHECHUS.
Mexannueckue KoeOaHus U BOJIHBL"

https://m.edsoo.ru/ff0b2510

KontponbHas paboTa mo teme

55 "3aKoHBI COXpaHEeHHs. MexaHndecKue
KoJieOaHUs U BOJTHBI"
56 DNEeKTPOMarHuTHOE MoJe. bubmmoreka [JOK
DNeKTpOMarHUTHbIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
Ypok-koudepennus "llkama
58 3JEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonp30BaHmne 31€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JI COTOBOI CBA3H"
VYpok-uccnenosanue "M3yuenne
. bubmuorexa [JOK
59 CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MTOMOIIbI0 MOOHIIBHOTO TenedoHa
Pemrenue 3anau Ha onpeneneHue
60 4acTOTBI U IJIMHBI AIEKTPOMarHuTHOU
BOJIHBI
DeKTpOMarHuTHas MPUpo/ia CBETA.
61 CxopocTtb cBeta. BonHoBbie cBOMCTBA bubmmorexa [TOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Uctounnku cBeta. [Ipsamonuneitnoe
62 acIpoCTpaHEHUE CBETa. 3aTMEHUS bubmmorexa [TOK
pacpoctp ' https://m.edsoo0.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KEHHs CBETA. 3epKaia.
63 Pemnrenue 3agad Ha npruMeHEHNE buGnnorexa LIOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTpPaKEHUsI CBETa
64 [Ipenomnenue cera. 3aKkoH bubmmoreka [JOK




IMPECIOMIICHUS CBETA

https://m.edsoo.ru/ff0b3aca

ITonHOE BHYTpEHHEE OTPaXEHUE CBETA.

Bbubnuoreka [JOK

65 Hcnonb3oBaHue MoIHOTO BHYTPEHHETO httos://m.ed IFOb3c5
ps://m.edsoo.ru. cSc
OTpPaXEHHUS B ONTHUYECKUX CBETOBOAAX
JlaGopatopnas pabora "HccnenoBanue
66 3aBHCHMOCTH YTJIa IPETOMIICHUS
CBETOBOTO JIy4a OT yrJia MaJcHus Ha
rpanuue "Bo3ayx-crekiao"
Ypok-koHpepennus "Micnonp3oBaHue
67 MOJIHOTO BHYTPEHHETO OTPAKEHUSI:
CBETOBO/IbI, OITUKOBOJOKOHHAS CBSI3b"
bu6mmoreka [IOK
68 JIunzel. OnTuueckast cuiia TUH3bI
https://m.edsoo.ru/ff0b3{2¢
Bbu6nuoreka [JOK
69 [TocTpoenue n300paKeHM B THH3AX
P P https://m.edsoo.ru/ff0b444a
JlaGopatopHnas pabota "Onpenenenue
. bubmuorexa [JOK
70 (hOKYCHOTO PacCTOSIHUS U ONTHYECKON . 1
CHTE CobHparomeii TH3b" https://m.edsoo.ru/ff0b4206
71 Ypok-koupepenius "OnTuyeckue bubanorexka HOK
JIMH30BbIe TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
bubnnorexa [HOK
72 I'ma3 kak ontuyeckasi cucteMa. 3peHue 1
https://m.edsoo.ru/ff0b4684
7 Ypok-koudepennus "Jled ekt
3penus. Kak coxpanutsb 3peHue"
Pasnoxxenue 6enoro cBera B CIEKTp.
74 OnbiTel HetoToHa. Crioxkenue bubmuorexa [JOK

CHEeKTpaJibHBIX I[BEeTOB. [lucnepcus
cBeTa

https://m.edsoo.ru/ff0c0f4c




JlaboparopHnast pa6ota "OMBITHI 11O
Pa3oKeHUIo OEJI0ro CBeTa B CIIEKTP U

bu6mmoreka [IOK

75 BOCIIPUATHUIO LIBETA IPEIMETOB IIPU UX hitps://m.cdsoo.rw/fl0c0e2a
HaOJIOICHNH Yepe3 LBETOBbIC
¢buabTpHI"
VYpoxk-npaktukym "BosHOBBIE
76 CBOICTBa CBETA: AMCIIEPCHS,
uHTephepeHys u audpaxus"
77 OmnsiTel Pesepdopaa u mianerapHas bubmmoreka [JOK
MOJeIb aToMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moaens aroma bopa
Hcnyckanue 1 morjoneHne cBera
79 atomoM. KBauTel. JInneiuateie bubmorexa HOK
https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 VYpok-nipaktukym "Habnronenue bubmmoreka [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUIIEI buGnnorexa LIOK
https://m.edsoo.ru/ff0c1672
2 Crpoenue atomHoro siapa. Hykinonnas bubmmoreka [JOK
MOJIENTh https://m.edsoo.ru/ff0c18ac
23 PannoaktuBHbIE TpEBpaALICHUS. bubnnorexa [HOK
H3oTtomnsl https://m.edsoo.ru/ff0clal4
24 Pemenwne 3agau mo teme: bubmuorexa [JOK
"PagmnoakTrBHBIE NTpEeBpaILIcHUS " https://m.edsoo.ru/ff0c1b4a
85 [lepuon nmonypacnana
Ypok-koupepenius "PagnoakTuBHBIC BuGmiorexa LOK
86 W3JIy4eHUS B IPUPOJIE, MEIUIIMHE,

TexHuke"

https://m.edsoo.ru/ff0c2126 ¢

oY




S nepHble peakuru. 3aKOHbI

87 COXpaHEHUs 3apsiIOBOTO U MacCOBOTO bubmmorexa [TOK
P P https://m.edsoo.ru/ff0c1¢c58
qucen
28 OHeprus CBA3U aTOMHBIX saep. CBsA3b bubmmoreka [JOK
MAacChl ¥ SJHEPTUU https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3amgau no reme "Snepuoie
peakuuun"
Peakuuu cunrtesa u neneHus saep. bubanorexka [HOK
90 N
Ucrounnku sueprun ConHLA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koudepennus "AnepHas
91 sHepreTuka. JleicTus
PaZMOaKTUBHBIX U3JyYEHUHN Ha JKUBbHIE
opraHu3msl"
[ToaroToBka K KOHTPOJILHOM paboTe MO
9 TeMe "DIEKTPOMarHuTHOE IOJI€. bubmmoreka [JOK
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanTtoBsie siBneHus"
KonrponsHast pabora o Teme
93 "DNEeKTPOMAarHUTHOE MOJIE.
DNEeKTPOMarHUTHHIE BOJHBI.
KBanTtoBsie siBneHus"
[ToBTOpenue, o6o0IICHNE.
94 JlaGoparopHble paboThI IO KypC bubmorexa HOK
" P pu P " Pey https://m.edsoo.ru/ff0c245a
B3anmoperictBue ten
[ToBTOopenue, o6o0meHue. Pemenne
95 ACUYETHBIX M KaYECTBEHHBIX 3aJa4 10 bubmmorexa [OK
P " " https://m.edsoo.ru/ff0c2572
teme "TernoBeie NpoLECCH
96 [ToBTOpenue, o6o0menue. Pemenue bu6mmoreka [IOK




pacyYeTHBIX M KaYE€CTBEHHBIX 3a7a4 110
teme "KIIJ] TerioBsix aBurarenci"

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0menue. Pemenue

Bbubnuoreka [JOK

97 pacyYETHBIX U KQUECTBEHHBIX 3a/a4 10 1 hitps://m.cdsoo.rw/f0c2b30
teme "KIIJI anekTpoycTanoBok"
[ToBTOpenue, o6o0IICHNE.
98 JIaGopatopHble pabOTEI 10 KypC 1 1 Bubmorexa IIOK
" paTop P " ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBBIE SIBJICHUS
[ToBTOopenue, o6o0menue. Pabora ¢
99 TEKCTaMH I10 TeMe "3aKOHBI 1 bubmorexa LOK
| https://m.edsoo.ru/ff0c2d6a
COXPAHEHUS B MEXaHHUKE
[ToBTOpenue, o600meHne. Pabora ¢
100 tekcramu 1o teMe "Koiebanus u 1 bubmorexa LOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o600meHne. Pabora ¢
101 TekcTaMu 110 TeMe "CBETOBEIE 1 bubnnorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOopenue, o6o0menue. Pabora ¢
102 TekcTaMu 1o TeMe "KBaHTOBas u 1
snepHas pusuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

[NPOT'PAMME




IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJIbTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBbHOM MPOI'PAMMbBI OCHOBHOI'O
OBIIEIO OBPA3OBAHMUS

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbHON MPOrPAMMbI OCHOBHOTI'0 0011ero 00pa30BaHUus

1.1

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATHUSA

1.2

pasiindaTtb SABJICHUA 110 OMHMCAHHUIO HX XapaKTCPHBIX CBOICTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bHBH‘-IGCKOG SIBJICHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (U3UUECKUX SBICHUH B
OKpY’KalollleM MHpE, B TOM 4Yucie (PU3NYECKUE SIBICHHUS B MPUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 337ayy B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UICCKUX SBICHUIN

1.4

OIMCHIBATh HW3y4YCHHBIE CBOMCTBA Tel M (HU3MYECKHE SBICHHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYUHBI, ITPU OIMUCAHUM MPABUIBHO
TPAaKTOBaTh (PU3MYECKUH CMBICT HCHONB3YeMbIX BEIUYUH, HUX
0003HaueHHSI ¥ €AUHUIBI (PU3MUECKUX BETUYMH, HAXOAUTh (HOPMYIIHI,
CBSI3BIBAIOINME JAHHYIO (U3MYECKYI0 BEJIWYMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTh  TpapUKd  M3YYEHHBIX  3aBHCUMOCTEH

(bU3UYECKUX BEITHYHUH

1.5

XapaKkTepru30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U MPOIECCHI,
UCIIONB3Yysl M3YYEHHBIE 3aKOHBI, IPU OTOM JaBaTb CIOBECHYIO
(GopMyTHpPOBKY 3aKOHa ¥ 3alUChIBaTh €ro MaTeMaTHYecKoe

BbIpaXXKEHHE

1.6

OOBACHATh (PU3NYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TENl, B TOM
yhclle M B KOHTEKCTE CHUTyallMii IPAaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbIABIATH I[PUYUHHO-CIEICTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 JIOTMYeCKHX IIaroB ¢ omopod Ha 1 — 2
U3y4EHHBIX CBOMCTBA (PM3MUYECKUX ABICHUH, PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTHU

1.7

peuaTth pacu€THble 3aiaud B 1 — 2 nelcTBUSI, UCMOIb3YSl 3aKOHBI U




dbopMyIibl, cBsI3bIBaIONINE (PHU3HMUECKHUE BEIMYMHBI: HA OCHOBE aHAJIN3a
YCIOBHSI 3aJayd 3alUChIBaTh KPATKOE YCIIOBHUE, IMOACTABISAThH
buznyeckue BeNIUYNHBI B POPMYJIIBI U MPOBOJUTH PacuéThl, HAXOAUTH
CIIPaBOYHbBIC JaHHBIC, HEOOXOAMMBIE /ISl PEIICHUS 3a]a4, OIICHUBATH

PEaATUCTUYHOCTD MOTYYEHHON (PU3HMUECKOM BEIIMUNHBI

1.8

pacro3HaBaTh IMPOOJIEMBI, KOTOPhIE MOXHO PEHIUTh TPU TTOMOIIH
q)HBI/IquKI/IX MECTOAOB, B OIMMCaHUU HUCCICOOBAaHUA  BbIACIIATH
MpoBEpsieMOe  TPEANnojoxkeHue  (Tumoresy),  pasnauyaTtb  H
UHTEPIPETHPOBATh TONYYEHHBIH pe3yibTaT, HAaXOAWUTh OIIMOKH B

XO0J¢€ OIibITa, ACJIaTh BEIBOJEI I10 €0 pE3yjibTaTaM

1.9

IPOBOANTH OMNBITHI MO HAOMIONCHNIO (M3UYECKUX SBICHUH WIH
¢u3mueckux  CBOMCTB  Ten:  (OpMyIupoBaTh  MPOBEPSiEMbIC
IPEANONIOKEHUS,, COOMpaTh  YCTAaHOBKY M3  INPEIUIOKECHHOTO

000pyI0BaHUs, 3aUCHIBATH X0 OMbITa U (POPMYIUPOBATH BHIBOJIBI

1.10

BBITIOJIHATE IMPAMBIC HU3MCPCHUSA C HUCIOJIB30BAHUCM AHAJIOTOBBIX H
M(ppoBBIX MPUOOPOB, 3aNKCHIBATh IMOKAa3aHUS MPUOOPOB C YUETOM

3aJaHHOH a0COJIIOTHOM MOTPEIHOCTH U3MEPEHUN

MPOBOJIUTh  WCCJEAOBAaHUE 3aBUCHUMOCTH  OJHOW  (DU3UYECKOM
BEIIMYUHBl OT JPYro C HCIOIb30BAHUEM MPSAMBIX H3MEPECHUI,
y4acTBOBaTh B IUTAHMPOBAHMHM YYEOHOTO HCCIEAOBaHUS, COOMpaTh
yCTaHOBKy W BBIIIOJIHATH I/I3MepeHI/I$I, cnez[y;l Hpe,Z[.HO)KeHHOMy HJIaHy,
(GUKCUPOBATh PE3YNHTATHl TOJYYCHHOM 3aBUCUMOCTH (PU3MUECKHUX
BCJIMYHUH B BUJIC Hp@I[JIO)KeHHBIX Ta6JII/II_I n I‘pa(bI/IKOB, JcJiIaTb BBIBOJbI

I10 pE€3yjibTaTaM HMCCICIOBaHUA

1.12

IPOBOJIUTh KOCBEHHBIE H3MEPEHHs (PU3MUECKUX BEIUYUH, CIEays
NPEeUIOKEHHONW MHCTPYKIMH: MIPU BBIMOJHEHUH U3MEPEHUI coOupaTh
JKCIIEPUMECHTAIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAYEHUE HCKOMOU

BCJINYHHBI

1.13

coOmoaTh MpaBuUja TEXHUKUM Oe3omacHOCTH Tpu  pabore ¢

1abopaTOpHBIM 000PYI0BAaHUEM

1.14

yKa3plBaTh NPHUHIUIBI JACHCTBUS NPUOOPOB M  TEXHUUYECKHX
YCTPOMCTB, XapaKTepU30BaThb IPUHLMIBI JCUCTBUSA HM3YYECHHBIX
npuOOpPOB M TEXHUYECKMX YCTPOMCTB € MOMOLIBIO HMX OIHUCAHHUA,
UCTONB3ysl 3HAaHUA O CBOMCTBax  (PU3MYECKHX  SIBICHUH U

HeoOXoauMbIe (PU3NUYECKHE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

NPUBOAUTH TPUMEPHl (HAXOAUTh HWH(POpPMANUIO O TMpUMEpax)
NPaKTUYECKOT'0 UCTOIb30BaHUS (PM3NYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HU g oOecriedeHus: 0e30MacHOCTH TIpH  OOpalieHuu ¢
npubopaMy U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 310POBbs U

cOOI0OZICHHSI HOPM SKOJIOTHUECKOT0 TIOBE/ICHHUS B OKpYKaloIlIel cperie

1.16

OCYILECTBIIATh OTOOP MCTOYHMKOB MH(pOpMauuu B ceTu MHTepHeT B
COOTBETCTBUM C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIONINXCA 3HAHUM W IyTEM CPAaBHEHUS Pa3IUYHBIX HMCTOYHHMKOB
BBIJICJIATE MH()OPMAINIO, KOTOpasi SBISETCSd HPOTHBOPEUMBON HIIU

MOXET OBITh HEZOCTOBEPHOI

1.17

UCIIOJIb30BaTh pu BBIIIOJIHCHUH y4eOHBIX 3a1aHAI
HAYYHOIIONYJISIPHYIO ~ JIUTEeparypy  (pu3mueckoro  cojep:kKaHus,
CIIpaBOYHBIE MaTEpHaNIbl, pecypcbl ceTh VIHTepHeT, BIaAeTh
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMALIUU

13 OJIHOW 3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

co3/aBaTh COOCTBEHHbIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBe 2 — 3 HCTOYHHKOB HH(pOpMauu (HU3NIECKOTO
CoJlep’KaHus, B TOM YHCIe MyOJUYHO JielaTh KpaTKue COOOUICHHS O
pe3yabTaTax MPOEKTOB WM YYEeOHBIX HCCIEIOBaHUNA, MpPHU 3TOM
rpaMOTHO HCIOJIb30BaTh M3YYEHHBIM MOHATUMHBIN ammapar Kypca

(u3uKH, COMPOBOXKIATH BHICTYINICHHUE MTPE3CHTAIIEH

1.19

IIPU BBITIOJTHEHUH Y4EOHBIX NMPOEKTOB U MCCIEAOBAHUN pacIpeesTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 33/1a4aMH,
CIIEIUTH 3a BBHINOJHEHHEM IlJIaHa NEeHUCTBUM, a/JIeKBaTHO OIICHMBAThH
COOCTBEHHBI BKIJIaJ] B JCATCILHOCTh TPYIIBL, BBICTPAMBATH
KOMMYHHUKaTHBHOE B3alMO/ICICTBHE, YUUTHIBAs MHEHHUE

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbHON MPOrPaMMbI OCHOBHOT'0 001Iero 00pa30BaHUs

1.1

HCIIOJBb30BaTh ITOHATHUSA

1.2

pasiindaTtb SABJICHHUA 110 OIMHMCAHUIO HX XapaKTCPHBIX CBOICTB W Ha




OCHOBE OTIBITOB, IEMOHCTPUPYIOIIMUX JAHHOE (PU3NYECKOE SBIICHUE

1.3

pacmo3HaBaTh MpPOSBIECHUE W3YYCHHBIX (U3MUECKUX SIBICHUNA B
OKpY’KaloIlleM MHpE, B TOM 4Yucie (U3NYECKUE SIBICHUS B MPHUPOJE,
IPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a]auy B y4yeOHYIO, BBIICISThH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKH) (PU3HUECKUX SIBICHUN

1.4

OMKCHIBATh H3YYCHHBIC CBOHCTBA Ten U (PU3UYECKHE SBICHUS,
UCTIONB3Yysl (U3WYCCKHE BEIMYUHBI, TP OIUCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MYECKUN  CMBICT  HUCIOJB3YEMBIX  BEJIHYUH,
0003HaYCHHS U CAMHUIIBI PU3UUIECKUX BEITUWYNH, HAXOAUTHh (DOPMYJIBI,
CBS3BIBAIOIIME JaHHYI (U3MYECKYI0 BEIUYHHY C JPYTHMH
BEJIMYMHAMHU, CTPOUTh TpapUKd  HM3YYCHHBIX  3aBHCHUMOCTEH

(bU3HYECKUX BEIUYNH

1.5

XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U MPOIECCHI,
UCIIONB3Yysl M3YYEHHBIE 3aKOHBI, IPU HTOM JaBaTb CIOBECHYIO
(GopMyTHpPOBKY 3aKOHa ¥ 3alUChIBaTh €ro MaTeMaTHYecKoe

BbIpaXXKEHHE

1.6

06’[>$ICH$ITI> (bI/IBI/I‘IeCKI/Ie MponecCol U CBOIICTBa TCJI, B TOM 4YUCJIC U B
KOHTEKCTE CUTyallud MpPaKTUKO-OPMEHTUPOBAHHOTO  XapakTepa:
BBIABJIATH NPUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTH O6’b$ICHeHI/I€ n3 1
— 2 JIOTMYECKUX IIaroB ¢ MOMOIIbI0 | — 2 HM3y4YEeHHBIX CBOWCTBA

¢u3nUecKux SBICHUH, GPU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

peuaTth pacu€THble 3a7aud B 2 — 3 NEHCTBUSI, UCIOIb3YSl 3aKOHBI U
bopMyiibl, cBs3bIBaIONINE (DU3HMUECKHUE BEIMYMHBI: HA OCHOBE aHAJIN3a
YCIJIOBHS 33/1a4M 3aMUChIBATh KPATKOE YCIOBUE, BBISBIISITH HEOCTATOK
JaHHBIX JJI1 pelIeHHs] 3a7add, BbIOMpaTh 3aKOHBI U (HOPMYIHI,
HEOOXoAuMBIE Al €€ pelleHus, MPOBOAUTh PACUEThl U CPABHUBATH
MOJIyYUeHHOE 3HAaueHUue (PU3NYECKOW BEJIMYMHBI C U3BECTHBIMHU

JaHHBIMH

1.8

pacro3HaBaTh IMPOOJIEMBI, KOTOPhIE MOXHO PEIIUTh MPU TTOMOLIH
(U3NYECKUX METOJIOB, UCIOJIb3Yys ONMCAHUE UCCIIEJOBAHUS, BBIACTAT
IIPOBEPSEMOE IPEAIOI0KEHUE, OLEHUBATh IPABUIBHOCTH IOPSIKA

MIPOBE/ICHUS UCCIICIOBAHUS, JIETaTh BHIBOIBI

1.9

IPOBOANTH ONBITHI MO HAOMIONCHNIO (M3UYECKUX SBICHUH WIH
¢u3uueckux  CBOMCTB  Ten:  (OpMyIupoBaTh  MPOBEPsieMbIE

NPENIONIOKEeHNUs, coOUpaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO




000py/I0BaHusl, ONUCHIBATh X0/ ONbITAa U POPMYIUPOBATEH BHIBOIBI

1.10

BBINIOJIHATDL IPSAMBIE HM3MEPEHUS C HCIOIb30BAHMEM aHAJOTOBBIX
npuOOPOB U AATYMKOB (PU3MYECKUX BEIMUYHH, CPABHUBATH PE3YJIbTaThI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH

MPOBOJIUTh  HWCCJEAOBAaHUE  3aBUCHUMOCTH  OJHOW  (DPU3UYECKOM
BCJIMYUHBI OT I[perI\/'I C MHCIIOJIB30BAHUCM HpHMBIX H3M€p€HHI>'IZ
MJIAaHUPOBATh HCCIAEAOBAaHUE, COOMPATh YCTAHOBKY W BBITIOJHATH
U3MEpeHus, cienysd  IpeIoKeHHOMY  IUIaHy,  (ukcupoBaTth
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH B BUJE TaOIWIl U TPaPHUKOB,

ACJIaTh BbIBOJBI 1O PE3YyJIbTaTaM UCCICAOBAHUA

1.12

NPOBOAWTh  KOCBEHHBIE  HM3MEpPEeHHs]  (PU3NYECKUX  BEIWYMH:
IUTAHUPOBATh U3MEpPEHUs, COOMpATh KCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys TpPEeAJIOKEHHOM MHCTPYKLUMHM, W BBIYUCIATH 3HAUCHHUE

BCIIMYHUHBI

1.13

coOmoaTh MpaBuUja TEXHUKUM Oe3omacHOCTH Tpu  pabore ¢

1abopaTOpHBIM 000PYI0BAHUEM

1.14

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPON Ha HUX OIHUCAHUS, HUCIOJIb3Ys
3HaHHA O CBOMCTBaX (U3MUECKUX SBICHUM U HEOOXOAMMBIE

¢du3nUeckre 3aKOHOMEPHOCTH

1.15

Ppacro3HaBaTh MPOCTBIC TCXHHUYCCKUC yCTpOﬁCTBa U HU3MCPUTCIILHBIC
HpI/I60pI)I o CX€MaM U CXCMAaTHYHBIM PUCYHKaM, COCTaBJIATH CXCMBbI
SJICKTPHUYCCKUX Lerneil ¢ IOoCIeIOBaTeIbHBIM U napaJijicJIbHbIM
COCAMHCHUEM 9JICMCHTOB, pasinvdas YCIOBHEIC 0003HaUYCHHUST

9JICMCHTOB 3JICKTPHUYCCKUX Heﬂeﬁ

1.16

OPUBOIUTL TPUMEPHl  (HaXOOUTh WHPOPMAIUIO O MPUMEPAX)
MPaKTUYECKOTO UCTOIh30BaHUS (PU3NICCKUX 3HAHUI B MMOBCETHEBHOM
KU3HU Juig  obOecriedeHusi 0Oe30macHOCTH Tpu  oOpalieHuud ¢
npubOpaMy U TEXHHYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

cOOJIIO/ICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKAroIleH cpene

1.17

OCYIIECTBIISATh MOUCK MHPOPMAITUU (PU3UIECKOTO COJACPIKAHUS B CETH
NHTepHeT, HAa OCHOBE HUMEIOUIUMXCA 3HAHUM U MYTEM CpPaBHEHUS
JOIIOJIHUTCIIbHBIX HCTOYHUKOB BBIACIATH I/IH(bOpMaI_[I/IIO, KOTOpasa

SBJISIETCS IPOTUBOPEUUBON MM MOKET OBITH HEJOCTOBEPHOM

1.18

UCMOJBb30BaTh NPU  BBIMOJHEHUM YYEOHBIX 3aJaHHil  Hay4yHO-




HOMYJSIPHYIO JINTEPaTypy (U3MYECKOrO COIEpKAHUSA, CIPAaBOYHBIE
Marepuaisl, pecypcbl ceru MHTepHeT; BiageTts  npUEMaMHU
KOHCIIEKTUPOBAHMs TEKCTa, IIpeoOpa3oBaHus MHPOpPMALUU U3 OJHON

3HAKOBOU CHUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIEC MMCbMEHHBIE U KPATKHE YCTHBIE COOOIICHUS,
00006m1ast wHGOPMAIMIO M3 HECKOJbKMX HCTOYHHUKOB (PU3MUECKOTO
COJepKaHUsA, B TOM 4YHUCIE MYyOJIMYHO TPEACTABIATH PE3yJIbTaThl
IIPOEKTHOM HJIM HCCIENOBATCIbCKON NEATEIBHOCTH, IIPH  3TOM
IPAMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IOHATUWHBIN ammapar Kypca

(bu3KKY, COMPOBOXKIATH BHICTYIIJICHHE MPE3eHTaI[Uei

1.20

IPU BBIMIOJHEHUN Y4YEOHBIX MPOEKTOB M MCCIEAOBaHUN (U3UUYECKUX
MPOIIECCOB PACHPEEeNITh 00S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEIUTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, aJAeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJIaJ] B JEATENbHOCTb TIPYIIBL, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aMMOJCHCTBHE,  MPOSABISIA  TOTOBHOCTh

paspemniath KOH(PJIUKTHI

9 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbHON MPOrPaMMbI OCHOBHOTI'0 00111ero 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUYCHHBIC ITOHATUSA

1.2

pasiindaTtb SABJICHHUA 110 OIMHMCAHUIO HX XapaKTCPHBIX CBOICTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bHBH‘-IGCKOG SIBJICHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (U3UUECKUX SBICHUH B
OKpY’KalollleM MHpE, B TOM 4Yucie (U3NYECKUE SIBICHHUS B MPHUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 337ady B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3UICCKUX SBICHUN

1.4

OIMCHIBATh HW3y4YCHHBIE CBOMCTBA Tel M (HU3MYECKHE SBICHHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYUHBI, TPU OIMUCAHUU MPABUIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIOJB3yEeMBIX  BEJIMYMH,
0003HaueHHSI ¥ €AUHUIIBI (PU3MUECKUX BETUYMH, HAXOAUTh (HOPMYIIHI,

CBS3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIUYMHY C JPYTHUMH




BEJIMYMHAMHU, CTPOUTh  TIpaUKd  M3YUYEHHBIX  3aBUCHUMOCTEH

(bU3HYECKUX BEITUYNH

1.5

XapaKkTepu30BaTh CBOMCTBA TeJ, (PM3MUECKUE SIBICHUS U MPOIECCHI,
UCIIONB3Ysl M3YYEHHBIE 3aKOHBI, IPU OTOM JaBaTb CIOBECHYIO
(GopMynTMpPOBKY 3aKOHa ¥ 3alUChIBaTh €ro MaTeMaTHYecKoe

BbIpaXXKEHHE

1.6

OOBSCHATH (PU3MUYECKHE MPOLECCH M CBOMCTBA TN, B TOM YHUCIIE U B
KOHTEKCTE CUTyallUd MPaKTUKO-OPMEHTHUPOBAHHOIO  XapakTepa:
BBISBIISATh IPUUUHHO-CIIEICTBEHHBIE CBS3U, CTPOUTHh OOBSICHEHUE U3 2
— 3 JIOTMYECKHX WIaroB C NOMOIIbIO 2 — 3 HM3YYEHHBIX CBOHCTBA

buznyecKux sIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemaTh pacy€éTHbIC 3amavd (ONMHMparIIHMecss Ha cucTemMy u3 2 — 3
YpaBHEHMIi), HCIONB3Ys 3aKOHBI U  (OPMYINbI, CBSI3bIBAIOIINE
¢usznyeckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3alIUCbIBATL  KPATKOC  YCJIOBHC, BBIABJIATH HCAOCTAIOIINC WA
M30BITOYHBIC JAHHBIE, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE
AJig pelICHud, IMPOBOAWTH paC‘-IéTBI U OLCHHUBATHL PCAIMCTUYHOCTH

MOJIyYEHHOT0 3HAaUYeHUS (PU3HUECKON BEITUUUHBI

1.8

pacrio3HaBaTh MPOOJIEMbI, KOTOpPBHIE MOXXHO PEIIUTh MPH ITOMOIIH
(u3HUECKUX METOOB, MCIOJb3Ysl ONUCAHUE HCCIEAO0BAHUS, BBIAEIAThH
IIPOBEPSIEMOE IPEAIIONIOKEHUE, OLICHUBATh IIPABUIBHOCTh IOPSIKA
IIPOBEICHHUS UCCIEAOBAHUA, [EJIaTh BBIBOABI, HWHTEPIPETUPOBATH

pe3yabTaThI HAOIOICHHIA U OTIHITOB

1.9

IOPOBOIUTH OMBITHI 1O HAOMIOACHUIO (PU3MUECKUX SIBICHUH MU
(GHU3MYECKUX CBOWCTB TEN: CAMOCTOSATENILHO COOMpATh YCTAHOBKY H3
U30BITOYHOTO Habopa 00OpYyIOBaHHS, ONMUCHIBATH XOJ| OIBITA U €ro

pe3ynbTathl, GOpPMYIUPOBATH BHIBOIBI

1.10

NPOBOIUTh TPH HEOOXOJVUMOCTH CEPHUI0 TMPSIMBIX HM3MEPECHHUH,
ompenenss cpenHee 3HauCHUE H3MepseMOl BeIMYUHBI ((POKyCHOE
paccTosiHue CcOOMparoIie JMH3bI), 00OCHOBBIBATH BHIOOp crocoda

U3MEpEeHUs (M3MEPUTEIBHOTO TPHOOpa)

NPOBOJIUTH HCCIENOBAaHUE 3aBHUCUMOCTEH (DU3MYECKHX BEIUYUH C
UCTIONIb30BAaHUEM IPSIMBIX M3MEPEHUIl: IIaHWPOBATh HCCIIEIOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHPOBATh pPE3yJIbTaThl

nonyquHoﬁ 3aBUCHUMOCTH (bI/ISI/I‘IeCKI/IX BCJIIMYHH B BHJC Ta6J'II/IHI/I




rpaduKoB, neaTh BIBOJIBI 110 pe3yIbTaTaM UCCIIEOBAHUS

1.12

IPOBOAUTh  KOCBEHHBIE  HM3MEpPEeHHs]  (U3NYECKUX  BEIUYMH:
IUTAHUPOBATh M3MEpPEHHs], cCOOUPaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
Y BBINOJHATH HM3MEPEHHUs, Cleays MpPeUI0KEHHON HWHCTPYKILIHH,
BBIUNCIIATh 3HAYEHHME BEIMYMHBI M AHAJIU3UPOBATH IIOJIyYEHHBIE

pe3yJIbTaThl C YY4ETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOmoaTh MpaBWJIa TEXHUKH O€30MacHOCTH TMpu  padore ¢

71a0opaTOpHBIM 000pyIOBaHUEM

1.14

pa3nuyaTh OCHOBHBIC NMPHU3HAKK HM3YYCHHBIX (PU3UUECKUX MOJICIICH:
MaTepuaibHas TOuka, a0COMOTHO TBEPAOE TENO, TOUEUHBIH UCTOYHHUK
CBETa, JIyd, TOHKas JIMH3a, IJIAaHETapHas MOJE]b aToMa, HYKJIOHHAs

MOJIeJIb AaTOMHOTO SIIpa

1.15

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YUYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOPOM HAa HX OIHUCAHHUS, HCIONIb3Ys
3HaHUS O CBOMCTBaX (PU3MYECKHX SBICHUHA ¥ HEOOXOJAMMBIE

bu3nIecKue 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTUYHbIE PUCYHKH H3YyYEHHBIX
TEXHUUYECKUX YCTPOMCTB, MU3MEPUTENBHBIX npubopoB u
TEXHOJIOTHYECKHUX IPOLIECCOB MPH PEUICHUH Y4eOHO-MPaKTHUUECKUX
3a[a4, ONTHYECKUE CXEMBI JJIS TOCTPOEHUS N300pakeHUH B TIIOCKOM

3epKaJie ¥ COOMPAIOIIEH JTHH3e

1.17

NPUBOAUTH TPUMEPHl (HAXOAUTh HWH(POpPMAIUIO O MpUMEpax)
NPaKTUYECKOT'0 UCTOIb30BaHUS (PM3NYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HU I oOecriedeHusi 0Oe30MacHOCTH TpH  OOpalieHuu ¢
npubopaMy U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 310POBbs U

coOI0ICHHSI HOPM SKOJIOIMUYECKOT0 TIOBEJIEHHUS B OKPYKaloIlIel cpeie

1.18

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3UUECKOTO COEPIKAHMSI B CETH
WnTepHer, camocTOATENbHO (OpMyTupysi TOMCKOBBIH  3ampoc,
HaXOOUTb IIyTM  ONpPENEICHHUS  TOCTOBEPHOCTH  IOJyYEHHOU
UHPOpPMALIMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOTOJIHUTEIBHBIX

HCTOYHUKOB

1.19

UCIIONIb30BaTh IPH  BBHIMOJIHEHMHM YYEOHBIX 3aJaHUN  HaydHO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COJIEpKaHUs, CIPaBOYHBIC
Marepuansl, pecypcbl ceth MHTepHeT; BiageTe NpUEMAMHU

KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBanuss WHPOPMALUU U3 OJHON




3HAKOBOMW CHUCTEMBI B IPYTYIO

1.20

co3/laBaTb COOCTBEHHBbIE IHCHMEHHBIE U YCTHBIE COOOIICHHUS Ha
OCHOBe HWH(pOpPMAIlMM M3 HECKOJBKUX MCTOYHHKOB (DPU3NYECKOTO
coJlep)KaHusl, MyOJIMYHO MPEICTaBISTh Pe3yJbTaThl MPOEKTHON WU
UCCIIEIOBATEIbCKON  AEATENBbHOCTH, IpPU  3TOM  T'PaMOTHO
MCIIOJIb30BaTh M3YYEHHbIN MOHATUHHBINA anmapaT U3y4aeMoro pasjaeina
(GU3UKKM W CONMPOBOXKIATh BBICTYIUICHHE MpPE3CHTAlMe C y4EéToM

0COOEHHOCTEH ayTUTOPHH CBEPCTHUKOB

1.21

IPU BBIMIOJHEHUN Y4YEOHBIX MPOEKTOB M MCCIEAOBAaHUN (U3UUYECKUX
MPOIIECCOB PACHPENENSITh O0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEIUTh 34 BBINOJHEHUEM IUIAHA
JEUCTBUA U  KOPPEKTHUPOBaTh  €ro, aJAeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJIaJ] B JESATENbHOCTb TPYIIBL, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aMMOJCHCTBHE,  MPOSABISIE  TOTOBHOCTh

paspemniaTh KOH(PJIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
pasnena

Kon
3JIEMEHTA

IIpoBepsiemble 31eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B TO3HAHUU OKPYXAIOIIET'O MHUPA

1.1

®uznka — Hayka O mnpupone. SBIEHUS NPUPOABI.
dusuyeckue SABJICHUSA: MCXaHHNYCCKHCEC, TCIIJIOBBIC,

OJICKTPUYCCKUE, MArHUTHBIC, CBETOBBIC, 3BYKOBELIC

1.2

®dusndeckue BenWuuHBL.  M3Mmepenue  puznueckux
BennunH.  Ousnueckue  mpubopel.  IlorpemHocTh

n3MepeHuil. MexxayHapoiHasi CUCTEMA €IMHUIL

1.3

EcrecTBeHHOHAy4HBIH METO/A TO3HAHHS: HAOIIOJICHHE,
IIOCTAaHOBKaA Haquoro BOHpOCﬁ, BBIABHXCHHNEC THUIIOTEC3,
SKCTIIEPUMEHT 1O TMPOBEPKE THUIOTE3, OOBICHCHHE

HAOJIFOJAEMOT0 SIBJIECHUSA

1.4

Onucanne PU3NUECKUX SIBICHUM C TTOMOIIBIO MOAEIEH

1.5

[IpakTuueckue pabOTHI:

HiHtPar#H##l13mMepenne pacCcTOSIHUIM.
###Par###I3mepenne 00bEMa KHAKOCTH W TBEPAOTO
Tena.

#H##HPar##H#OnpenesieHre pa3MepoB MaJbIX TeJl.
##HtPar##H#l13mepeHne  TemnepaTypsl IpH  [TOMOLIA

KUJKOCTHOTO TEPMOMETpA U JTaTUUKA TEMIIEPaTyphbl

ITEPBOHAYAJIbHBIE CBEJIEHW A O CTPOEHNHN BELIIECTBA

2.1

#H##Par###(CTpoeHue BEIIECTBA: aTOMbl U MOJIEKYJIbI, UX
pasMepsl.  OmBITBI,  J0Ka3bIBAOIIUE  JUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

#iHPar#H ]| BukeHune YACTHUII BEIIECTBA. CBs3b
CKOPOCTH  JBWIKEHUS  YacTUIl C  TEeMIepaTypou.

bpoyHoBckoe nBmxenue, muddy3us

23

B3aHMO,Z[€I>'ICTBI/Ie YacCTulLl BCUICCTBA: ITPUTIAKCHUC U

OTTAJIKUBAaHHUEC

24

#H##Par### ArperaTHple COCTOSIHUSI BEILIECTBA: CTPOEHUE

ra3oB, XHJIKOCTeH W TBEPABIX (KPUCTAUIMYECKUX) TEl.




B3anmocBsA3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX
aI‘peFaTHBIX COCTOSHUAX U UX aTOMHO-MOJIeKy.HHpHBIM

CTPOCHUEM

2.5

Oco0EHHOCTH arperaTHBIX COCTOSIHUN BOIBI

2.6

[IpakTrueckue pabOTHI:

#H##Par###01enka quaMerpa aToMa METOJIOM PSJ0B (C
ucronb3oBanueM pororpaduii).

H##HHPar#H##OnbITBL 1O  HAOMIONEHUIO  TETUIOBOTO
pacipeHus ra3oB.

HH#HPar###OnpITel O OOHApY)KEHUIO JCWUCTBUS CHII

MOJIEKYJISIPHOTO MPUTSKEHUS

JIBUKEHUE U B3AMMOJIEUCTBUE TEJI

11 MexaHudeckoe JIIBIKECHHUE. PaBHOMepHOE Hu
' HEpPaBHOMEPHOE JIBUIKEHHE
#H##Par###CKopOoCTb. Cpennsis CKOpOCTh npu
3.2 HEPaBHOMEPHOM JIBWKE€HUHU. Pacdy€r myTu M BpeMeHH
JBUKCHUS
SlBnenne uHepruu. 3akoH HUHepuUUH. B3aummopeicTBue
33 TeJ Kak MPUYMHA MU3MEHEHUS CKOPOCTH JBUXKEHHUS TeJl.
Macca kak Mepa HUHEpPTHOCTH Teja
34 #HH#HPar### InotHoCcTs, BemecTBa. CBA3L INUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B eIMHUIIe 00BEMA BeIecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOAEHCTBUS TEN
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOIUIbIO AMHAMOMETpPA
37 ###Par###IBnenue Tarorenuss u cuna TsokecTdu. Cuna
' TSDKECTH Ha Jpyrux miaHerax. Bec tena. HeecomocTh
38 Cuna tpenus. TpeHHE CKOJNBXKEHUS W TPEHUE TOKOA.
' Tpenue B IpUpoe U TEXHUKE
3.9 H#HPar#H##Clio)KeHne CUJI, HANpaBICHHBIX [0 OJHOMN
' npsiMoid. PaBHOIEHCTBYIOIIIAS CHIT
[IpakTrueckue pabOTHI:
3.10 OnpeneneHue CKOPOCTHM  PaBHOMEPHOTO  JBM)KCHMUS

(mapuka B OKUAKOCTH, MOJEIHU  DIIEKTPUUYECKOIO




aBToMoOMWIT W Tak ganee). OnpeneneHue CpemHen
CKOPOCTH CKOJIbKEHHUS Opycka WIH IIapuka IIo
HaKJIOHHOM  IUIOCKOCTH. OmpeneyieHrue  IUIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOLIHE
3aBUCUMOCTh pacTsDKeHUs (nedopmariuu) Mpy>KHuHBI OT
NPUWIOKEHHON  cuibl.  ONBITBL, JEMOHCTPHUPYIOLIUE
3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHsI OT Beca Tella U

XapakTepa CONPHKACAIONINXCS TIOBEPXHOCTEH

DusnyecKue SABICHUS B NPUPOJE: IPUMEPHI JBUKCHHUS C

3.11 pa3JIMYHBIMU CKOPOCTSIMU B KMBOW M HEKHBOW MPUPOJIE,
NEMCTBUE CUIIBI TPEHUS B IIPUPOAE U TEXHUKE
3.12 TexHuueckue ycTponucTBa: AMHAMOMETP, OJIIMITHUKI

JIABJIEHME TBEP/IBIX TEJI, )KUJIKOCTEI U TA30B

Hasnenune TBEpHoro tena. CrnocoObl yMEHBIIEHUS U

+ YBEJIUYCHUS TABICHUS
42 JlaBieHue raza. 3aBUCUMOCTD JIaBIICHUS ra3a OT 00bEMa,
' TEMIIepaTypbl
43 Ilepenaua naBieHHst TBEPABIMM TEIAMH, KUIAKOCTIMU U
' razamu. 3akoH [lackais. [lHeBMaTHYeCKHE MAILIMHBI
3aBUCHMOCTh  JABJIICHUS JKUJKOCTH OT  TUIyOWHBI.
4.4 ['uapoctatudeckuii mapagokc. CooOIaronmecs: CoCyabl.
I'mapaBnuueckre MexXaHU3MbI
ATtmocdepa 3emnu u atMocdepHoe naBiieHue. [IpuanHbl
45 CyIIIECTBOBaHUS BO3AYIIHON 00070ukn 3emud. OmbIT
' Toppuuemnnu. 3aBUCUMOCTh aTMOCHEPHOTO JABICHUS OT
BBICOTBI HaJ| YDPOBHEM MOPSI
46 N3mepenne armocdepHoro naeneHus. [IpuGopbr ms
' U3MepeHus aTMOC(HEPHOro AaBJICHUS
JlelicTBUE KUIKOCTHM M Ta3a Ha MOTPYKEHHOE B HHX
4.7 Teno. BeiTankuBawomas (apxuMmenoBa) cuiia. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3ayxomnnaBanue
49 [IpakTrueckue pabOTHI:

I/ICCHGI[OBaHI/Ie 3aBUCMUMOCTH B€Ca T€Ja B BOJC OT




00béMa TMOTPYXKEHHONW B KUIKOCTh YacTH Tela.
OrnpezenieHne BBITAIKUBAIONICH CUJIbI, IEUCTBYIONIEH Ha
TEN0,  NOrpyx€éHHoe B  kuiakocTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAOLIEH CHUJIbI, JECHCTBYIOLIEH
Ha TeIO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAJIIKMBAIOLLEH
CHUJIBI, JEUCTBYIONIEH Ha TEJIO B >KHAKOCTH, OT 00BEMa
MOTPYKEHHOM B KUJKOCTh YaCTH Te€Ja U OT IUIOTHOCTH
KUJKOCTH. KoHcTtpynpoBanue  apeomerpa Wi

KOHCTPYMpPOBaHUE  JIOJKM W  OOpeleseHue  eé

Ipy30I10AbEMHOCTH

®usnueckue  SABICHHUS B IPHUPOAE: BIIUSIHUE
4.10 aTMoc(hepHOro NaBJIeHHS Ha KUBOM OpPraHU3M, TJIaBaHHE

pBIO

TexHu4YecKkne yCTPOMCTBA: COOOMIAIOIIMECS COCYIBI,
411 YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKHN Mpecc,

MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeoMmerp

PABOTA, MOITHOCTD, DOHEPT'UA

5.1 Mexanundeckas pabora
5.2 Mexanuueckas MOIIHOCTE
53 [IpocTeie  MexaHU3MBL: pblyar, OJIOK, HaKJIOHHAs
' I0cKOCTh. [IpaBuiio paBHOBECHS pblyara
54 [IpumeneHue mpaBusa paBHOBECHs phlyara K OJ0Ky
«3on0Toe  mpaBwio»  MexaHukd.  Koadouiment
5.5 IIOJIE3HOTO JNEUCTBUS MEXaHU3MOB. IIpocTeie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 IToTeHManbHas SHEPTrUuM TeJa, MOJHITOr0 HaJl 3eMIIEH
5.7 Kunernueckas sHeprus
53 [lonnas mexaHuueckass SHEprus. 3aKOH H3MEHEHHUS H
' COXpaHEHHUSI MEXaHUUYECKOU SHEPTUH
[IpakTuyeckue paboOTHI:
5.9 ###Par###Onpeneneare pabOTBl CHIIBI TPEHUS TIPH

PAaBHOMCPHOM OBWXXCHUH TCJIa II0 FOpH3OHTaJIbHOI>'I




noBepxHoctu. MccienoBanue yclOBUM  paBHOBECHS
ppuara. Msmepenune KIIJI HakJIOHHOM IJIOCKOCTH.

N3ydeHune 3aKkoHa COXpaHEHUs] MEXaHUYECKOM YHEPTUH

Ouznyeckue SBICHUS B TMPUPOJIE: pbIYaru B Tele

5.10

YyesjoBeKa

TexHuueckne yCTpOMCTBA: pblyar, MOABUKHBIA U
5.11 HETOABMKHBIM OJIOKW, HAKJIOHHAS TIJIOCKOCTh, MPOCTHIC

MEXaHU3MBI B ObITY




8 KVIACC

Kon Kon
IIpoBepsiemble 3JIeMEHTHI COlePKAHUS
pasnena 3JIeMeHTa
TEIIVIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHHSI  MOJIEKYJISPHO-KMHETUYECKOM
61 TEOpUH CTPOCHMS BellecTBa. Macca M pa3Mepsl
' MoJsieKyl.  OmbITBl, NOATBEP)KIAIOLUIME  OCHOBHBIE
I0JIOXKEHUS. MOJIEKYIISIPHOKHHETUYECKON TEOPUU
Mogenu  TBEPAOro, OJKUAKOTO W Ta3000pa3HOro
6.2 cocTosiHMM BemiecTBa. Kpucrammuueckue u amop¢HbIe
Tena
OOBbsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX TeI
6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJISIPHOKMHETHYECKON
TEOpUU
6.4 CMaunBaHuE U KalWIISPHBIE SIBICHUS
6.5 TerioBoe paclIupeHHe U CxKaTHE
6 66 Temneparypa. CBsi3b TeMIeEpaTypbl CO CKOPOCTHIO
. TEIJIOBOTO ABM)KECHHS YaCTHII
67 Bayrtpennss sneprus. CriocoObl U3BMEHEHUsI BHYTPEHHEH
. SHEPIUu: TeIIonepeada U CoBepiieHue padoThl
68 Bunel temonepenauyn: TENJIONPOBOJHOCTh, KOHBEKLIUS,
. U3JIy4eHue
KonnuectBo  TemioTel.  YaenbHas — TEMJIOEMKOCTh
6.9
BELICCTBA
TennmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOrO OajaHca
611 IInaBneHne U OTBEpAEBAHNE KPUCTAUNINYECKUX BEILECTB.
' VY nenpHas TEIIIOTA MJIaBICHUS
[TapooOpazoBanne ¥  KoHAeHcanus. Vcmapenue.
6.12 Kunenne. VYpenpHas  Temora  mapooOpa3OBaHMS.

3aBUCHUMOCTh TEMIIEpaTypbl KUIMIEHUS OT aTMOC(HEPHOTO




JaBJICHU A

6.13

Bnaxnocts Bo31yxa

6.14

DHeprus TOIUIMBA. Y IeJbHAas TEMJI0Ta CrOPaHUs

6.15

[Mpuanumer  pabotel  TerioBbix — aBurareneit  KITJ]
TEMIOBOTO ABHUTATElIsl. TeIIoBbIe NBHUTATEIHN W 3allATa

OKpY>KaloIleu cpeibl

6.16

3aKOH COXpaHEHUS U MPEBpAIlCHUs SHEPTUU B TEIUIOBBIX

mporeccax

6.17

[IpakTuyeckue pabOTHI:

HHHPar###OnBITEI IO  OOHAPY)KEHUIO JIEWCTBHS CHII
MOJIEKYJISIPHOTO MPUTSKEHHUSI.

HH#H#Par###0ONBITBL MO BBIPAIIMBAHMIO  KPHUCTAIOB
IIOBapEHHOM COJIM WM caxapa.

#HHPar###OnbITEH o HaAOJIFOIEHUTO TEIJIOBOTO
paciipeHus ra3oB, )KUJIKOCTEeH U TBEPABIX TEl.
#HH#HPar#H#Onpenenene AaBiIeHUs Bo3/lyXa B OajuloHe
HITIpUIIA.

HHHPar##H##ONBITHL, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh
JaBJICHHUS BO3[yXa OT €ro o0bEMa M HarpeBaHUs WU
OXJIQXKICHHUSI.

###Par### IpoBepka TUNOTE3bl JTUHEHHON 3aBUCUMOCTHU
JUIMHBI CTOJIOMKA JKMJIKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIiepaTyphl.

#H#HPar#t#Habmonenue U3MEHEHUS BHYTpEHHEH
SHEPTUU Tela B pe3ylbTaTe TeIuionepenadn u padboThl
BHEUTHUX CHUIL.

###Par###lIccnenoBanue SIBJICHUS TEIUIOOOMEHa TpHU
CMEILIMBAaHUH XOJOJAHOU U rOpsYer BOJIBI.
#HHHPar###Onpenenenune KOJIMYEeCTBa TETUIOTHI,
MOJIYyYEHHOTO BOJOW MpH TEMJI00OMEHE C HarpeTbhiM
METAITUYECKUM LIUITUHAPOM.

#HHPar###Onpenenene  yIenbHOM — TEIUIOEMKOCTH

BCIIICCTBA.




#i#H#Par###lccnienoBanue npouecca UCapeHusl.
#H#Par##H#OnpeneieHue  OTHOCUTEIBHON  BIAXKHOCTH
BO3/yXa.

##HPar###OnpeneneHre yaenbHON TEMIOThI IUIaBJICHUS

JIbaa.

6.18

dusuyeckue SBICHUS B MPHUPOJAC: TOBEPXHOCTHOE
HaTsKCHUC W KAallWUIAPHBIC SBJICHUA B HOPUPOAL,
KpUCTaJUTBI B Ipupoae, u3inydenue CoiHIa, 3aMep3aHue
BOJI0OEMOB, MOpPCKHE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

HWHes, CHera.

6.19

TexHuueckue  yCTPOMCTBA:  KANWUISIPbL, MPUMEPHI
WCIOJIb30BAaHUS KPUCTAIIOB, >KMJIKOCTHBIA TEPMOMETP,
AaTYUK TEMIICpaTypbl, TCPMOC, CHCTCMaA OTOIIJICHUA
JIOMOB, THTPOMETPBI, ICUXPOMETp, MapoBas TypOuHa,

JIBUTATEb BHYTPEHHETO CTOPaHUSI.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Tei. J[Ba poaa 3JIeKTpUUYECKUX 3apsI0B
B3aumopeiictBue 3apsokeHHBIX Ten.  3akoH  KynoHa

7.2 (3aBUCHUMOCTB CHJIBI B3aUMOJICHCTBUS 3apsSKEHHBIX TEll OT
BEJIMYMHBI 3apsAI0B U PACCTOSHUS MEX]TY TEIAMU)
DnekTpuyeckoe nosie. Hanpssk€HHOCTh 3JIEKTPUYECKOTO

7.3 noss. lIpyHOUD Cyneprno3uiuu JIEKTPUYECKUX I0JIEH
(Ha KaYECTBEHHOM YpPOBHE)
Hocurenu »siekTpuyeckux 3apsaoB. DJIEMEHTapHbIN

7.4 anexkTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
JUAJIEKTPUKU

7.5 3aKOH COXpaHEHMs PJIEKTPUUECKOTO 3apsiia

6 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYUIECTBOBaHMUS

. AIEKTPUYECKOTO TOKA. MICTOUHNMKHN MOCTOSHHOIO TOKa

HevictBus BJIEKTPUYECKOTO TOKa (TerutoBoe,

7.7 XUMUYECKOE, MAarHuTHOE). OJEKTPUYECKUUA TOK B

KHUAKOCTAX U Ira3dax




Onextpuueckas uenb. Cuwia TOKa. OJIEKTPUUECKOE

7.8

HalpshKEHUe

ConpoTuBieHnue IIPOBOJIHUKA. VY nensHoe
7.9

CONPOTHUBIICHNE BEILIECTBA
7.10 3akon OMa 1J1 yyacTKa Lenu

[locnenoBarenpHOE W HapaIEIbHOE  COEJUHEHUE
7.11

MIPOBOJIHUKOB

PaGorta ®m MOIIHOCTH SJEKTPUUYECKOTO TOKA. 3aKOH
7.12

Jxoynsa — Jlenua

DNEeKTpUYECKHE IMEeNH W TMOTPEOUTENN SICKTPUICCKOMN
7.13

sHepruu B ObITy. KopoTkoe 3amblkaHue

[TocrosnHble MarHuTHl. B3auMopaelcTBUE MOCTOSHHBIX
7.14

MarHuTOB

MaruuTtHOoe T107e. MarHuTHoe TIojie 3eMJId U €ro
7.15

3HAYEHME JUIS )KU3HU Ha 3emiie

OmneIT Opcrena. MaruutHoe 1oJie 3JIEKTPUUECKOTO TOKA.
7.16

[IpuMeHeHne 37EKTPOMarHuTOB B TEXHUKE

JlelicTBUE€ MarHUTHOIO IIOJISI HA IMPOBOJHUK C TOKOM.

DJIEKTPOABUTATENb MOCTOAHHOTO TOKa. Mcmosb3oBaHue
7.17

AJIEKTPOJIBUTATENICN B TEXHUYECKHX YCTPOMCTBAX M Ha

TpPaHCIIOPTE

OnbiTel  @apaged.  SIBieHUE  BIEKTPOMArHUTHOMN
7.18

unaykiuu. [Ipasuno Jlenna

DJIEKTPOTreHEPaTOP. Crioco0mr MOJTYyYEHUS
7.19 AJIEKTPUYECKON SHEPIruu. DJIEKTPOCTAHLINH Ha

BO300HOBIISIEMBIX ICTOYHHKAX YHEPTUU

[TpakTrueckue pabOTHI:

OnpIThl 10 HAOTIOACHUIO JIEKTPU3ALUHN TEJ UHIYKIUEH

Y TIPU CONPUKOCHOBEHHH.
7.20

HccnepoBanue JEHUCTBHUS  DJIEKTPUYECKOrO IOJISL  Ha
MIPOBOJHUKYU U JUDIIEKTPUKH.

COopka ® mIpoBepKa pabOTHl DJIEKTPUUYECKON IETH




IIOCTOSIHHOT'O TOKA.
W3Mmepenue u peryJInpoBaHue CHJIbI TOKA.

W3mepenue U peryInpoBaHue HAIIPSHKECHHUS.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, MAYILETO Yepe3
pPE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U HANPSHKEHUS
Ha PE3UCTOpE.

OnbITsI, JEMOHCTPHUPYIOIIHE 3aBHCUMOCTb
ANEKTPUYECKOTO CONPOTHUBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, IIJIOLAAN NTONEPEYHOr0 CEYEHNs U MaTepuaa.
[IpoBepka mpaBuia CIOXKEHHS HANPSOKEHUA TIpU
IIOCJICOBATEIPHOM  COCIMHEHUU JBYX PE3MCTOPOB.
IIpoBepka mpaBuiia A1 CWJIbI TOKa IpU HapaiieIbHOM
COoeMHEHUN  pe3ucTopoB.  Ompenenenue  pabOTHI
JNEKTPUYECKOTO TOKA, HMIYIIEro 4Yepe3 Ppe3ucTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOTO  TOKA,
BBIICIISIEMON Ha pe3ucrope. Mcecnenosanue 3aBUCUMOCTH
CWJIbI TOKA, UAYLIETO YEPE3 JaMIIOUYKy, OT HalpsKEHUS
Ha Hell. Onpenenenne KIIJ] narpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJEHCTBUS ITOCTOSHHBIX MArHUTOB.
W3y4yeHre MarHuTHOTO MOJIsl IOCTOSIHHBIX MarHUTOB MpU
uxX oO0beAMHEHUM U  pasjeneHun. McciemoBaHue
JEHCTBHS DJIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OneITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTH  CHJIBI
B3aMMOJCHCTBUS KAaTyIIKH C TOKOM M MarHuTa OT CHJIbI
TOKa W HalpaBleHMs ToKa B Karymke. l3ydeHue

HGﬁCTBHH MAariuMTHOIrO IoJjii Ha IMPOBOJHUK C TOKOM.

KouncrpymnpoBanue u U3y4eHue paboThI
3JIEKTPOJIBUTATEIS. Nsmepenne KITJ
BHGKTpOHBHFaTeﬂbHOﬁ YCTaHOBKH. O1BITE 110

HUCCICIOBAHHUIO ABJICHUA BHGKTpOMaFHHTHOﬁ HWHAYKIHUU:
HUCCICJ0OBaHUC W3MCHEHMH 3HAaYeHHUSI U HaIpaBJICHUA

WHIYKIIMOHHOTO TOKA

7.21

Ouznyeckue SBIEHUS B MPUPOJE: AIEKTPUUYECKUE




ABICHUST B  aTtMocdepe, DIEKTPUYECTBO  JKUBBIX
OpraHW3MOB, MarHUTHOE TOJIe 3eMJId, Iper( MOFOCOB,
POJIb MAarHUTHOTO TOJIS AJIs )KM3HU Ha 3eMJie, MOJIIPHOE

CHUAHUC

7.22

TexHHUeCKHE YCTPOMCTBA: BJIEKTPOCKOIN, amIepMeTp,
BOJITMETP, PEOCTaT, CYETYUK DJICKTPUUYECKON DHEPIUU,
3JIEKTPOOCBETUTENFHBIE  MPUOOPBI,  HarpeBaTelbHbIC
AIEKTPOIPUOOPHI (mpumeps), AIEKTPUICCKHE
MPEAOXPAHUTENH, DJIEKTPOMArHUT, 3JEKTPOJBUIATEIb

MMOCTOAHHOI'O TOKA, rCHCPATOP IMMOCTOAHHOI'O TOKA




9 KVIACC

Ko Kop anementa IIpoBepsieMble 2IEMEHTHI COACPHKAHUS
paznena
MEXAHUWUYECKHUE SABJIEHUA

Mexanuyeckoe IBHKEeHHE. MarepuanbHas — TOYKA.

51 Cucrema orcuéra

8.2 OTHOCHUTEIBHOCTE MEXaHUYECKOTO IBUKCHUA

8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
###Par###HepaBHOMepHOE NPSIMOJIMHEMHOE JBUKEHUE.

8.4 CpenHsis M  MIHOBEHHass CKOPOCTb Tela  MpH
HEPABHOMEPHOM JBUKEHUH
Yckopenue. PaBHOyCKOpEHHOE IPSMOJIMHEMHOE

52 JBUYKEHUE

8.6 #A##Par###(CBoOoqHOe manenne. OneITe! [ anmines
#H##Par##HPaBHOMepHOE JBH)KEHUE II0 OKPYKHOCTH.

8.7 [lepuon m yacrota oOpamenusi. JIuneitHas u yrioBas
ckopoctu. LleHTpocTpeMuTenbHOE YCKOPEHHE

8 8.8 [TepBsIii 3akoH HproTOHA

8.9 Bropoii 3akon HetoTona

8.10 Tpertuii 3akon HeroToHa

8.11 HHHParf##] [pyHIMI cyneprno3nuu CUil

8.12 Cuna ynpyroctu. 3akoH ['yka
#HHPar###Cuiia  TpeHMs: CWiIa TPEHUS CKOJBXKEHUS,

813 cuiia TPEHUs MOKOs, APYrue BUIbl TPEHUS
##H#Parf##Cila  TSDKECTM W 3aKOH  BCEMHUPHOIO

814 TATOTEHHUA. Y CKOpEeHUe CBOOOIHOTO MaIeHus
Jemwxenue  mmaHer  Bokpyr  Cosnnpma.  Ilepsas

815 KocMHu4ecKasi CkopocTb. HeBecoMoCTh U eperpy3ku
PaBHOBecue MaTtepuaabHON TOYKH. AOCOIIOTHO TBEPIOE

8.16 oo

217 #H##Par##HPaBHOBecue TBEPIIOrO Tella € 3aKPEIIEHHON

0Cb10 BpauieHuss. MomeHT cuibl. LIeHTp TsxecTn




8.18

Nmnynbce Tena. M3menenue nmnynbca. UMmynbe cuiibl

8.19

3aKOH COXpaHEHHS UMITYJIbCca

8.20

#HHPar###PeakTUBHOE NBIDKEHUE

8.21

Mexannueckasi paboTa U MOIIIHOCTb

8.22

Pabora cun Tsxkectn, ymnpyroctd, TpeHus. CBs3b

SHEpPruu 1 paboThl

8.23

[ToTennmanpHass dSHEpPrust Tena, TMOTHATOTO  HaJ

MMOBEPXHOCTHIO 3eMIIn

8.24

IToTennmanpHas YHEPTUs CKATOU MPYKUHBI

8.25

##H#Par###Kunernueckass  sHeprus.  Teopema o

KUHETHUYECKON SHEPTUn

8.26

HH#Par###3aKkOH COXpaHEHHSI MEXaHUYECKOM SHEPrUr

8.27

[TpakTrueckue pabOTHI:

Omnpenenenrue cpeaHel CKOPOCTH CKOJBKECHHs OpycKa
WIA JBWKEHUS IIAapUKa MO HAKJIOHHOW TIUIOCKOCTH.
OmnpeneneHrue yCKOpPEHUsl Tesla IPU PaBHOYCKOPEHHOM
JBYDKEHUH 110 HAKJIOHHOW TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHHU IpH
PaBHOYCKOPEHHOM JIBM)KCHUU 0€3 HaualbHOM CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TP PaBHOYCKOPEHHOM
IBIDKEHUHM 0€3 HAdaIbHOW CKOPOCTH TYTH OTHOCSITCS
KaK psA HEUYETHBIX 4YHCEI, TO COOTBETCTBYIOIIHUE
MIPOMEKYTKH BPEMEHHU OJTTHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIbKCHHS
OT CWIBl HOpPMaJbHOTO JaBiecHus. OmnpexnencHue
KodpduuueHTa TpeHHs CKoubxkeHus. OmnpeneneHue
KECTKOCTH TpYXuHBL. OrmpeneneHne padbOThl  CHIIBI
TPEHUsT TIPU PABHOMEPHOM JBIDKCHHH Tela IO
TOpPU3OHTANBHON TMOBepXHOCTU. OmnpeneneHue padOThI
CHJIBI ~ YOPYroCTM  TpU  TOIbEME  rpy3a ¢
UCTOJb30BAHUEM  HEMOABI)KHOTO M MOJABH)KHOTO

OJIOKOB

8.28

dusndyeckue SBICHUS B npupoac: MpUINBbI U OTJIUBEI,
JABHOKCHHUEC IIJIAHET ConaeyHoH CUCTCMbI, PCAKTUBHOC

ABHUXXCHHUC KHUBBIX OPTaHU3MOB




8.29

TexHuueckue  yCTpPOMCTBA:  CHOHAOMETpP, JaTYUKHU

II0JIO’KEHHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHWYECKUE KOJIEFAHHMA 1 BOJIHBI

9.1

KonebarensHoe namxenne. OCHOBHBIE XapaKTEPUCTHKH

KOJIeOaHUH: TIepHO/I, YaCTOTa, aMILIUTY/Ia

9.2

MaremaTuueckui u NPYKUHHBIN MAasITHUKH.

[IpeBparenue sHepruu Npu KoiaeOaTeIbHOM JABHKEHUN

9.3

3aryxatomue KosebaHus. BpIHYXIeHHblE KoJjeOaHMs.

Pe3onanc

94

Mexaunueckie BOJHBI. CBOIICTBA MEXaHUYECKUX BOJIH.
[IpononbHbIE W TONEpeYHbIE BOMHBI. [[TMHA BOJHBI U
CKOpOCTb €€ pacrnpocTpaHeHUsl. MexaHn4eCKHEe BOJIHBI B

TBEPIIOM Telle, CEHCMUYECKIE BOJIHBI

9.5

3ByK. ['poMKOCTB M BbICOTa 3BYKa. OTpakeHUE 3ByKa

9.6

Nudpa3Byk u ynbpTpa3Byk

9.7

[TpakTrueckue pabOTHI:

OmnpeneneHue 4acToThl W Iepuoja  KoseOaHui
MaTeMaTHYECKOTO MasiTHHKA.

Omnpenenenue 4acToThl W Iepuoja  KoseOaHui
MPY>XKHHHOTO MasiTHUKA

HccnenoBanne 3aBUCMMOCTHM  TiepuoAa  KoJjeOaHui
MOJBEIICHHOTO K HHUTH Tpy3a OT JJIMHBI HHTH.
HccnemoBanne 3aBUCMMOCTH  TiepuoAa  KoJjeOaHui
NPY)XHUHHOTO MasTHUKa OT Macchl rpysa. lIpoBepka
HE3aBHCHUMOCTH nepuoaa KosebaHui rpysa,
MOJIBEIICHHOTO K HUTH, OT MacChl Ipy3a M KECTKOCTH

npyXuHsl. I3mepenue yckopeHus cBOOOIHOTO MaieHUs

9.8

®usnueckue SBJICHUS B MPUPOJIE: BOCHPUATHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHUE, CEMCMHYECKUE BOJIHBI,

IIyHaMH, X0

9.9

TexHnueckne YCTPOMCTBA: 3XOJIOT, HCIOJb30BAHUE

yIBTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMATHUTHBIE BOJIHBI.




CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH

11

10.2 [IIxana »neKTPOMAarHUTHBIX BOJIH
103 DJIeKTpOoMarHuTHas npupoja cBera. CKOpPOCTh CBeTa.
. BoustHOBBIE CBOIICTBA CBETA
[IpakTuyeckue pabOTHI:
10.4 N3ydyeHne CBOWMCTB  JJIGKTPOMAarHUTHBIX BOJH C
MOMOIIIBI0 MOOUITFHOTO TenedoHa
dusnyeckue SBICHUS B MNPUPOAC: OHOIOTHUECKOE
10.5 NEUCTBUE BUIMMOTO, yIbTparOIETOBOTO u
PEHTIEHOBCKOI'O U3JIy4eHUN
10.6 TexHuueckue YCTpOMCTBA: HCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH /ISl COTOBOM CBS3U
CBETOBBIE ABJIEHUA

11.1

JlydeBas monens cBera. MIcTouHMKHY cBETa

11.2

IIpssMonMHENHOE pacIpOCTPAaHEHHUE CBETA

11.3

Otpaxenue ceta. [Imockoe 3epkano. 3aKOH OTpaKEHUS

CBCTa

11.4

IIpenomsienne cBera. 3aKOH IIPEIOMIIEHHSI CBETA.

[TomHOE BHYTpEHHEE OTPAKEHUE CBETA

11.5

JIunza. Xox nyyei B IMH3E

11.6

Onrtuyeckast cucrema ¢oroarnmnapara, MHKPOCKONA H

TCIICCKOIIa

11.7

I'ma3 kaxk omnTudeckas cucrema. biHM30pykocTs H

AaJIbHO30PKOCTH

11.8

Paznoxenune 6enoro ceera B cnektp. OnbiTel HhioTOHA.

CrnoxxeHue cieKTpalibHBIX 1IBETOB. Jlucnepcus cBeTa

11.9

[TpakTuyeckue pabOTHI:

#i#Par###ccnenoBanue 3aBUCHUMOCTH yria
OTpa)KEHUsI CBETOBOT'O JIy4a OT yIyla MaACHHs.
#HH#HPar#H#13yueHne  XapakTepUCTHK  W300paKeHHs
IpeaMeTa B INIOCKOM 3epKaje.

#i#Par###lccnenoBanue 3aBUCUMOCTH yria
IPENOMJICHHSI CBETOBOTO JIy4a OT yIjla TAaJeHUs Ha

IrpaHHUIIC «BO3AYX — CTCKIIO».




###Par### lonyuyenne wW300paKeHUH C  TTOMOIIBIO
coOuparoIei JTMH3HI.

###Par###Onpeneneane  (HOKYCHOTO pacCTOSIHUS U
OINITUYECKOM CHJIBI COOMpArOIEH JTUH3BL.
HHHPar##H#ONBITEL 0 Pa3lIOKEHUIO OEJIoro CBETa B
CHEKTP.

HHHPar##H#ONBITHL 110 BOCHPHUSTHIO IIBETA MPEIMETOB

pU UX HaOJIOCHUH Yepe3 BETOBbIE (DUIBTPHI

dusnyeckue ABiIeHUs B npupone: 3atmeHus CoiHia u

11.10 JlyHbBI, 11BETA TEIN, ONTHYECKHE SIBJICHHS B arMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)

11.11 Texnuyeckue YCTPOMCTBA: OYKH, [IEPUCKOIL,

' ¢dboToanmnapar, ONTUHYECKHUE CBETOBO/IbI
KBAHTOBGIE SABJIEHUA

11 Oneitel Pezepdopna u mnaHerapHas MoOJETb aToOMa.
) Moaens aroma bopa

192 Hcnyckanve m morjiomeHue cBera atoMoM. KBaHTBHLI
' JInHeluaTeie CIIEKTPBI

12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- U raMmMa-u3IydeHHs

124 Crpoenune aromHoro sapa. HykinoHHas Moxenb
' aToMHOTO siapa. M30Tomnbl

15 PagnoaktuBubie mpeBpamienus. [lepuwon monypacnana
' ATOMHBIX SIJIEP

12 126 SAnepHble peakuuy. 3aKOHBI COXPAHEHHUS 3apsiiOBOTO U

' MacCOBOI'0 YUCEI

12.7 OHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl U SHEPTUU

128 Peaknuu cunresa u nenenus sanep. McrouHuku sHepruu
) CouHIia u 3831

129 Snepnas osHepretuka. JleiicTBHE  paguOaKTUBHBIX
' M3JIy4eHUH Ha )KUBbIE OPraHU3MBbI

[IpakTuyeckue pabOTHI:
1210 HaGmronenne CrulomHbIX W JIMHEHYATBIX  CIHEKTPOB

U3JIy4CHHUS.

HccnenoBanne TpeKOB: M3MEPEHHE SHEPTUM YaCTHIIBI




110 TOPMO3HOMY TyTH (110 poTorpadusim).

W3mepenue paanoakTHBHOTO (GoHA

12.11

@usnueckue SBICHUSA B INPUPOAE: €CTECTBCHHBIN
PaauOAKTUBHBIN ¢omn, KOCMHUYECKHE JIy4H,
paAMOaKTUBHOE U3JIYyYEHUE NPUPOIHBIX MHUHEPAJIOB,
JNEUCTBUE PAAMOAKTUBHBIX H3JIYyYCHHH Ha OpraHu3M

YCJI0BCKAa

12.12

Texnuyeckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUYaTIbHBIN JO3UMETP, KaMepa Bunbcona




IMPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTam
0230BOr0 ypOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bHOM
NPOrpaMMbl OCHOBHOI0 0011ero odpasoBanust Ha ocHoBe PI'OC

[lonumanme ponu  GU3MKK B HAyyHOM  KapTUHE  MUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBSA3HU
U II03HABAEMOCTH SIBIEHMW MPUPOJBI, O POJIM DKCIEPUMEHTa B
buszmke, o cucTeMooOpa3ymomieli poau (UMK B Pa3BUTHUHU
€CTeCTBEHHBIX HAyK, TEXHUKH M TEXHOJOTUH, 00 SBOJIOLUHU
(GU3UYECKUX 3HAHWK M WX POJU B IICJIOCTHOM €CTECTBEHHOHAYYHOU
KapTHUHE MHUpA, O BKIJAJEC POCCHUHCKUX U 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHUE IMPOIIECCOB OKPYKAIOIIETO

MUpa, pa3BUTHUE TEXHUKH U TEXHOJOTUH

3HaHUs O BHJAAX MaTepuM (BEIIECTBO M TMOJE), O JABUKEHUU KakK
croco0e CyIIeCTBOBAHUS MaTepruu, 00 aTOMHO-MOJICKYJISIPHON TEOPHH
CTPOCHHUSI BellecTBa, O (U3NYECKOH CYIIHOCTH SBJICHUN HPUPOIBI
(MEXaHUYECKHX, TEIJIOBBIX, JJIEKTPOMAarHUTHBIX U KBaHTOBBIX);
YMEHUE pa3audarh SIBJICHUS 110 OMHCAHUIO UX XaPAKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX TaHHOE (PU3NUEcKOe SBICHHUE;
YMEHHUE paclio3HaBaTh MPOSBICHUE U3YyYCHHBIX (PH3UUECKUX SBICHUN
B OKpYXalOlIeM MHpe, BBbIIEISAS UX CYIIECTBEHHBbIE CBOMCTBa

(mpu3HaKH)

Bnanenve ocHOBaMM MOHSATHIHOIO ammapara M CHUMBOJHUYECKOTO
s3bIKa (PU3UKHM W WCIOJB30BaHWE UX JUISl pElICHHs Y4eOHBIX 3ajad;
YMEHHE XapaKTepH30BaTh CBONCTBA Ted, (U3UYECKUE SIBICHUS U

MponeCCChl, UCIIOJIb3Ys q)YHI[aMeHTaJIBHBIG 1 OMIIUPHUICCKUC 3aKOHDbI

YMeHue onmmchIBaTh HN3YUCHHBIC CBOMCTBA TEN U (1)I/I3I/I‘-IGCKI/IG SIBJICHHU A,

HCIIOJIB3Ys (bnznqecm/le BCJIIMYHUHBI

Brnagenne OCHOBaMHM METOZOB HAay4HOTO TIIO3HAHUS C Yy4ETOM
coOuIto/IeHHsI TIpaBUil O€30MacHOro TpyJa: HaONoeHHE (PU3NIECKUX
SBJICHUMN:

YMEHHUE CaMOCTOSITENIbHO COOMpPaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY




U3 JaHHOTO Habopa 00OpYyIOBaHMS MO WHCTPYKLIHMH, OMHUCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3yIbTAThI, (HOPMYIHPOBATH BBIBOIBI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUM (PU3NYECKUX BEIUYUH:
YMCHUC IJIaHUPOBATH HU3MCPCHUA, CaMOCTOATCIIBHO CO6I/IpaTb
SKCIIEPUMEHTANIbHYI0 YCTAHOBKY IO HHCTPYKLHH, BBIYUCIATH
3HAYCHHUC BCJIMYUHBI U AHAJIM3UPOBATL IMOJIYYCHHBIC PE3YJIbTAThI C
Y4ETOM 3aIaHHOM MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUI;
IMPOBCACHUC HECIIOKHBIX SKCIICPUMCHTAJIbHBIX I/ICC.HGI[OBaHI/II\/'I;
CaMOCTOSITENIbHO ~ COOMpaTh OKCHEPUMEHTAIbHYIO YCTaHOBKY H
MMpOBOAUTH HUCCIICO0OBAaHUC 10 HHCTPYKINHU, MNpCaACTaBJIATH
MOJIyYE€HHBIE 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BUJE TaOIULl U
rpauKOB, YUUTHIBATh MOTPEIIHOCTH, JIEJIaTh BHIBOJBI 10 pe3yIbTaTaM

HCCICOO0BaHUA

[TonnManue  XapakKTepHBIX  CBOWMCTB  (DU3WUYECKUX  MOJENeH
(MarepuanbHas TOYKa, aOCONIOTHO TBEPIOE TENO, MOJEIH CTPOCHUS
ra3oB, KHJAKOCTEH M TBEPIBIX Tel, IJIAHETapHas MOJENIb aToMa,
HYKJIOHHagd MOJCJIb aTOMHOI'O ;Iz[pa) U YMCHUC NPHUMCHATH HUX IJId

00BSICHEHUS (PU3UIECKUX MPOIECCOB

YMmenue OOBSACHATH (U3MUECKHE MPOIECCHl M CBOMCTBA TEl, B TOM
Yyuciae M B KOHTEKCTE CHUTYallMi TNPaKTHKO-OPHEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIBIISTH IPUIMHHO-CIICICTBEHHBIE CBS3H U
CTPOUTH OOBSICHEHHE C ONOPON Ha U3yUEHHBIC CBOMCTBA (PU3NUECKUX

ABJICHUH, PU3NYECKUE 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIH

YMenne pemath pacuéTHple 3agaun (Ha Oaze 2 — 3 ypaBHEHUN),
UCTIONB3Ysl 3aKOHBI U (OpMYJBl, CBS3BIBAIONINE  (PU3UUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATH KPATKOC YCJIOBHUC 3a/1ayil,
BBISIBIISITh  HEJOCTAIONINE JaHHBbIC, BHIOMPATh 3aKOHBI M (OPMYIIHI,
HGO6XOI[I/IMBI€ JJIA eé PCIICHM, NUCIIOJIb30BATL CIIPABOYHBIC JAHHBIC,
NPOBOIUTHh PACYETHl M OICHUBATH PEATUCTHYHOCTH IOJYYEHHOTO
3Ha4YeHUs (PU3MUECKOW BEIMYUHBI; YMEHHUE OINPENEeNATh Pa3MepHOCTh

buznyecKoil BeTNYNHBI, TOTYYEHHON IPU PEIICHUH 3aaun

YMeHne XapakTepu30BaTh IMPUHLUIBI  JCUCTBHS  TEXHUYECKHX
YCTPOMCTB, B TOM YHCJI€ OBITOBBIX NPUOOPOB, M MPOMBIIIJICHHBIX
TEXHOJIOTHYECKHUX IIPOLECCOB M0 MX OMMCAHMIO, UCIIOJIB3YSl 3HAHUSA O

CBOWCTBaX (PU3MUECKUX SIBICHUH M HEoO0XoauMmble (QU3HUECKue




3aKOHOMEPHOCTH

10

YMeHHe WCHoibh30BaTh 3HAaHUS O (PU3WUECKUX SBICHHUAX B
NOBCEAHEBHOM KM3HM Uil  oOecrieyeHHs O€30IacHOCTH NP
oOpamieHun ¢ OBITOBBIMH ~ TNPUOOpaMU U TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/0pOBbS U  COOJIOACHUS HOPM
9KOJIOTUYECKOTO TMOBEIEHHUSI B OKpYXKAaloIIed cpene; TOHUMaHHE
HEOOXOMMOCTH TPUMEHEHHS JOCTHKCHMH (PHU3UKH U TEXHOJIOTHH

IJI1 palfiuOHAJIBHOT'O ITPUPOJA0IIOJIB30BAHNA

11

OneiT mOMCKa, NpeoOpa3oBaHUA U TPEACTaBICHUS HHPOPMAILIU
(U3UUECKOro CoAep)KaHus C HCIOJIb30BaHHEM HH(pOPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMI; YMEHHE OLEHUBATh JOCTOBEPHOCTH
MOJyYeHHOW WH(POpPMAIMM Ha OCHOBE UWMEIONIUXCS 3HAHUN U
JOTIOJIHUTEIBHBIX ~ MCTOYHUKOB, YMEHHE  HCHOJb30BaTb  IPHU
BBIMOJIHEHUH YYEOHBIX 33/JaHUl HAy4HO-TIOMYJSAPHYIO JHUTEPaTypy
(bu3NYECKOro CONEp:KaHUs, CIPaBOYHbIE MaTepuaibl, PECYpChl CETU
WntepHer; BnaneHue 0a30BBIMM  HaBbIKaMHM  IIpeoOpa3oBaHuUs
nHpopManuu W3 OJHOW 3HAKOBOM CHCTEMBI B JIPYIyl0; YMCHHE
co3/1aBaTh COOCTBEHHBbIC NHCbMEHHBIE U YCTHBIE COOOIICHHS Ha

OCHOBE I/IH(l)OpMaHI/II/I N3 HECKOJIbKHMX HCTOYHHKOB




INHEPEYEHDB 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kon

IIpoBepsieMblil 3JIeMEHT COIepPsKAHUA

MEXAHUWYECKUE ABJIEHUA

1.1

Mexannueckoe naBuxkeHue. MarepuanbHas Touka. Cucrema  orcuéra.

OTHOCHUTECIBLHOCTh JABUXXCHUA

PaBHOMepHOE 1 HepaBHOMepHOe nBHKeHUE. CpenHas ckopoctb. Dopmyna mms

1.2 BBIYHCIICHHSI CpEJTHEN CKOpPOCTH: V = S/t
PaBHOMEpHOE TIPSIMOJMHEWHOE JBMKEHUE. 3aBUCHUMOCTH KOOPAHMHATHI Tela OT
BPEMEHH B CIy4ae paBHOMEPHOTO MPSIMOJIMHEWHOTO IBUKEHUS:
13 (1) =x,+ut
['paduku 3aBUCHMOCTH OT BpPEMEHHU [UIsl MPOEKIHMH CKOPOCTH, MPOEKIUN
NepeMeNIeHNs, TYyTH, KOOPAWHATHl TPU PABHOMEPHOM TMPSIMOJMHEHHOM
JBUKEHUHI
3aBUCHUMOCTh KOOPJIMHATHI Tejla OT BPEMEHM B Ciy4yae pPaBHOYCKOPEHHOTO
PSIMOJTMHEHHOTO JBUKCHUS:
2
Sl =v,, #1+a,* ;
2
@opmMynbsl UISI TPOCKIIUU TEPEMEIICHUS, MPOCKIIUU CKOPOCTH H IPOCKITUH
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKCHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U_r('f) =Upy T4, 1,
a,(f)=canst,
Ql.‘c2 - lel :zaxsr
['paduku 3aBUCHUMOCTH OT BPEMEHH MJIsi MPOCKIUU YCKOPEHHUS, MPOCKIUU
CKOPOCTH, TPOEKIUU TMEepPEeMEIICHUsI, KOOPAUHATHl TPU PABHOYCKOPEHHOM
IPSIMOJIMHEHHOM JABUKEHUU
CBoOonHoe mageHue. DopMyIibl, OMUCHIBAIOIINE CBOOOIHOE TMAJCHHE TEla IO
1.5 BEpPTUKANU (IBWKEHUE Teja BHHU3 MM BBEPX OTHOCUTEIBHO MOBEPXHOCTH

3emnn). I'paduku 3aBUCUMOCTH OT BpPEMEHH ISl TMPOEKUUH YCKOPCHHS,




MPOEKIIMA CKOPOCTH ¥ KOOPJIWHATHI TIPH CBOOOJHOM TAJEHUW Teja TI0

BEPTUKAIIH

1.6

CkopocTh pPaBHOMEPHOIO JBM)KEHHS Tella 1O OKpyKHOCTH. Hampasienue
CKOpOCTH.

®opmyna sl BBIUUCICHUS CKOPOCTU 4YEpEe3 PaauyC OKPYKHOCTHU U TEPUOL]

oOparreHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBiieHne II€HTPOCTPEMUTENIHBHOTO

yckopeHus. @opMyiia U1l BBIYUCICHUS YCKOPEHUS:

dopmyra, CBSI3BIBAIONIAS IEPUOJT M YACTOTY OOpAICHUS:

Vo= ?

1.7

Macca. I1notHocts Bemecta. @opmyia A BBIYUCICHUS ITIOTHOCTH:

_m

P=7

1.8

Cuna — BektopHas pusndeckas BenuurHa. CIoKeHUE CHIT

1.9

SIBnenue nnepuuu. llepssiii 3akoH HeroToHa

1.10

Bropoii 3akoH HeroToHa:
F=m-a

CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHHUS TENNa U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha

TCII0

1.11

Bzaumopeiicteue Ten. Tperuit 3akon HproToHa:

Fy y=—-F

1.12

Tpenue nokos U TpeHue ckoibxeHus. opmyna A BHIYUCICHUS MOIYIISI CHIIbI

TPCHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmarust tena. Ympyrue u Heympyrue nedopmanuu. 3aKOH YHOPYyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BcemupHoe Tsrorenue. 3aKk0H BCEMUPHOTO TSITOTCHUS:

my -M,
F=G L1 _2
R
Cwita TsbkecTd. Y CKOpeHHe CBOOOIHOTO TafCHUSI.
dopmyia a7 BHIYUCICHUS CHIIBI TSKECTH BOIHM3H nmoBepxHocTH 3emin: F = mg.
JBmxenue mimanet Bokpyr CousHia. [lepBas kocMudeckasi CKOpOCTb.

HesecomocTs u neperpysku

1.15

NwMmynbe Tena — BekTopHast Gu3nUYecKas BeTHUHHA.
P=mi

Nmnynbe cuctemsl Ten. M3menenne umnyinbca. IMIynbe CUiibl

1.16

3aKOH COXpaHCHHSI HMITYJIbCA JTSI 3aMKHYTON CHCTEMBI TEJ:
D=0, i, U, =const

PeaxkTtuBHOE nBUXKEHNE

1.17

Mexanuueckast pabota. @opmyna Asisi BBIMUCICHHS paOOThI CHIIBL:

A=Fsooscx

Mexannueckass MOITHOCTE:

=24
I

1.18

Kunernueckas u MNOTCHIHMAJIbHAA SHCPIUs. CDOpMy.Ha JJIA BBIYUCIICHUA

KMHETUYECKON YHEPTUH:

H!Uz
Ep=—r

Teopema o kuHeTHUYECKOM 3HEpPTUK. DopMyria sl BHIYUCIECHUS TOTEHIUATBHON




OHCPIrum T€jia, IOJHATOIO

Haxg 3eMIIEH:

E,=mgh

Mexanuyeckasi SHEpPIrus:

E=E;.+E »

L19 3aKOH COXPaHEHHSI MEXaHUYECKOM sHepruu. Gopmyiia sl 3aKOHA COXPaHEHUS
MEXaHUYECKON YHEPIUU B OTCYTCTBHE CWJI TpeHUs: E = const.
[IpeBpalieHre MEXaHMYECKOW SHEPIUH NPHU HAJTMYUU CUIIBI TPEHHUS.
[IpocTbie MexaHU3MBI. «3070TOE IPABUIO» MEXAHUKH.

Poruar. Mowmenrt cunsi: M - FL.
VYcnoBue paBHOBECHUS pblyara:
M +M +..=0
1.20
[MoxBrxHEIN 1 HenmoABKHBIN 010ku. KIT/] mpocThIXx MEXaHU3MOB,
= Aﬂmma
A‘S&TI:E"IBEE&H
[aBiienue TBEpIOTO TENA.
®opmyrna /17151 BBIYUCIICHUS TaBICHUS TBEPIOIO Tena:
F
pP= G

191 JlaBnenue raza. ATMocdepHOe TaBiIcHUE.

' I'mapocraTuyeckoe naBieHre BHYTPHU KUAKOCTH.
@opMyina 17151 BBIYMCICHHS 1aBJICHHUS BHYTPHU KUIKOCTH:
P=P+Dy,

1.22 3akoH [lackans. ['mnpaBnuueckuii mpecc
3akoH Apxumena. Popmyna sl ONPEIACICHHUS BBITAIKUBAIOIIEH CHJIBI,
JEHCTBYIOLEH Ha TENO, NOTPYKEHHOE B )KUJIKOCTb UJIHU T'a3:

1.23

F_jlm_ =pgV

Ycnopue nmiapaHus Teja. [lnaBanue CYZAOB M BO3AYXOILIaBaAHUC




1.24

Mexanudeckue KojeOaHus. AMIUIMTY[a, TEPUOA M dYacToTa KoJIeOaHHi.

®dopmyiia, CBSI3bIBAIOLIAS YACTOTY M MEPUOJ KOJICOAHUI:

1.25

Marematuueckuil ¥ NpPYKUHHBIM MasTHUKU. [IpeBpamienue sHeprum Ipu

KoJIe0aTeIbHOM JABHWXXCHHUU

1.26

3aryxatomue konaebanus. BeiHykaeHHbie konebanus. Pezonanc

1.27

MexaHndecKrue BOJIHEL. HponoanHe N IIOIIECPCUYHLIC BOJIHEI. ﬂJ’II/IHa BOJIHbI U

CKOPOCTb PaCIpOCTPAHCHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'DaHUIIE

IBYyX cpell. H(ppa3ByK U ylnbTpa3ByK

1.29

IIpaxmuueckue pabomoi

N3mepenne cpenHell IUIOTHOCTH BELIECTBA; APXHUMEINOBOM CHIIBL, KECTKOCTH
OPYXKHUHBL, KO3(PPUIIMEHTa TPEHUSI CKOJIBXEHUS; paOOThl CHJIbI TPEHHS, CHIIbI
YIPYTrOCTH; CPEIHEW CKOPOCTH JIBHXKEHHS OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHus: Opycka Npu JBM)KEHHUH IO HAKJIOHHOW IUIOCKOCTH; YacTOThl H
nepuoAa KoyieOaHUM MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl U IepHoja
KOJICOAHUH TPYKMHHOTO MasiTHUKA,; MOMEHTA CHJIbI, IEMCTBYIOIIEr0 Ha phlyar;
paboThl CHJIBI YNPYroCTH HpHU MOABEME TIpy3a C IOMOIIbIO HEMOIABUKHOIO
650Ka; pabOTHI CUJIBI YIPYTOCTH IPU NOABEME TPYy3a C MOMOUIBIO MOABHKHOTO
OJ10Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOH CHIIBI OT 00BEMa MOTPYKEHHOM
YacTH TeJIa U OT IJIOTHOCTHU KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CHUIIbI
OT MAcChl TeJa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJILHOTO JaBJICHUS U OT
poAa MOBEPXHOCTH; CUJbI YIPYTOCTH, BO3HUKAIOUIEH B IMPYKHUHE, OT CTEHEHU
negopManuu MpYKUHBI, YCKOPEHUs1 OpycKa OT yrjla HAaKJIOHA HarpaBIISIOLICH;
nepuoa (4acToThl) KoyseOaHUl HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEpHOJa
KOJICOAHUH TMPY)KUHHOTO MAasATHUKA OT MAcChl Ipy3a U KECTKOCTH NPYKUHBI;
HCCJIEIOBAaHUE HE3aBHCUMOCTH TIEpHOoJa KOJIeOaHU HUTSHOTO MAasTHHUKA OT

Maccsl rpysa. [IpoBepka ycioBus paBHOBECHS pbluara

1.30

QDuzuueckue s61eHUA 6 npupode: TIPUMEPHl JBUKEHHUS C pa3IMYHBIMU
CKOPOCTSIMU B )KMBOW M HEXKUBOU MPUPOJIE, IEUCTBUE CUIIbI TPEHUS B IPUPOJIE U

TCXHUKC, MPWIMBbBI W OTJIUBBI, JABUKCHHUC IUIAHCT ConHeyHon CHUCTCMBEI,




pPEaKTUBHOE IBM)KEHHE JKMBBIX OPraHU3MOB, PbIYard B TEJI€ YEIOBEKa, BIUSAHUE
aTMOC(EepHOro JaBJCHUS HA JKUBOM OpraHu3M, IUIaBaHUE pbIO, BOCHIpUSTHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPACCHUC, celicMUYecKue BOJIHBI, IYHaAMH, 3XO

Texnuueckue ycmpoﬁcmea: CIIMAOMECTP, OATYHUKH IIOJOKCHHUA, paCCTOAHUA H
YCKOPCHUA, OUHAMOMCTp, MNOAIIUIIHUKH, PAKCThI, pbI4ar, HOI[BI/I)KHHI\/'I n

HGHOI[BI/I}KHI)II\/'I 6J'IOKI/I, HAKJIOHHAasA IIJIOCKOCTb, IPOCTBIEC MCXAaHHU3MbI B 6BITy,

131 COOOIIaroIUeCs: COCYABl, YCTPOWCTBO BOJOMPOBOAA, THUAPABIUYECKHI TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
UCIIOJIb30BaHUE YIbTPa3BYKa B OBITY 1 TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUSI  MOJEKYJISIPHO-KUHETHUYECKOM  TEOpUU  CTPOCHHUS

2.1 BemecTBa. Monenu TBEPAOTO, KUAKOTO M ra3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrannuyeckue u amopdHsie Tena

55 JBrxenne wyactun BemectBa. CBSA3b CKOPOCTHM  JBUIKEHUS YacTUL C

' Temrneparypoil. bpoyHoBckoe nBmxenue, uddy3us

23 CMaunBaHue U KaWUISPHbIE SIBICHUS

24 TennoBoe pacIIMpeHHE U CKaTUE

2.5 TermmoBoe paBHOBECHE

26 Buytpennsst sHeprus. Pabora u Teruionepenada Kak CIOCOOBI M3MEHEHUS

' BHYTPEHHEHN YHEPTUU

2.7 Buael Temionepenaydn: TemIONPOBOIHOCTb, KOHBEKIIHS, U3JTyUEHUE
HarpeBanue wu oxnaxnenue Tten. KomumuecTBo  TemnoTel. Y jenbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpAaHEHHUs PHEPrUU B TEIUIOBBIX MpoOlEccax. YPaBHEHUE TEIJIOBOrO
OanaHca:

2.9
O +0, +..=0
Hcnapenue u koHzaeHcauus. M3MeHEHHME BHYTPEHHEHW SHEPrUM B MPOLIECCE

510 UClapeHuss M KoHAeHcauuu. KuneHwe IKHIKOCTH. YJenbHas TemioTa

' napooOpa3oBanus: L = O/m

2.11 Brnaxnocts Bo3myxa




2.12

[InaBnenne wu Kpuctayuzanus. 3MeHeHHe BHYTPEHHEH JHEpPruud npu

IJIaBJICHUU U KPpUCTAJUIU3AllUN. Y,Z[G.HBHaﬂ TCIJIOTA IIJIaBJICHUA:

2.13

BHyTpeHHHH OHCPIUsA CropaHus TOIJIMBA. Y;[eana;I TCIJIOTA CropaHus TOIJINBA:

q=0/m

2.14

[Ipunuuns! pabots! TemoBbix apuratencit. KI1/1 reruioBoro apuratens

2.15

IIpakmuueckue pabomul

W3mepeHue yAenpHOM TEMIOEMKOCTH METAUIMYECKOTO LMWIMHAPA; KOJIMYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOH KOMHATHOH TemmepaTypbl (UKCHPOBAHHOM
MacChl, B KOTOPYIO OIIyIIEH HArpeTblii LWIMHIP; KOJHMYECTBA TEIUIOTHI,
OTJAHHOI'0 HAarpeTbIM LWJIMHIPOM, IIOCJIE OIYCKAHMS €ro B BOAY KOMHATHOM
TEMIIEPATYpPbl; OTHOCUTENBHOW BJIAXKHOCTH BO3AYyXd; YACIBHOW TEIUIOTHI
IIaBiaeHUs Jibaa. lMcciaenoBaHue HM3MEHEHHs TEMIIEpaTypbl BOABL  IIPU
pa3IMYHBIX YCIOBUSX; SIBICHUS TEINIOOOMEHA IMPU CMEIIMBAHUU XOJOAHOM M

ropsiueii BOZpI; Iporiecca HCrapeHust

2.16

Qusuueckue A61eHUs 6 npupooe: TIOBEPXHOCTHOE HATSKEHHE U KalMUIIpHBbIC
SIBIIEHUS B NPUPOJE, KpPUCTAJLIBl B mpupoje, usnydeHue CoiHlla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa, WHEsl, CHera

2.17

Texnuueckue ycmpoucmea: KalWUIApbl, IPUMEPBI UCIOIb30BAHUS KPUCTAIIOB,
KUAKOCTHBIM TEPMOMETp, JAaTUMK TEMIEPATyphbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBasi TypOuHa, IBUraTellb BHYTPEHHETO

CrOpaHHus

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

OnekTpusanus Ten. /[Ba Buia 31eKTpUUYECKUX 3apsia0B

32

B3aumonericTBue 3apspkeHHBIX Tenl. 3akoH Kynona

33

3aKOH COXpaHEHUs DIIEKTPUIECKOTO 3apsiia

3.4

Onektpuyueckoe tmone. Hanpspk€HHOCTh  anekTpuyeckoro moiis. Ilpunnmn

CYNEPIIO3UIUH JIEKTPUUECKUX IM0JIeH (Ha KAYeCTBEHHOM YPOBHE)

3.5

Hocurenn osnexrpuyeckux 3apsanoB. [leficTBHE DIIEKTPUYECKOrO IO Ha

aeKTpuyecKkue 3apsiabl. [IpOBOTHUKN U AUDIEKTPUKHU

3.6

[TocTossHHBIN 37eKTpUYecKHil TOK. JleicTBUs 35iekTpuyeckoro Toka. Cuia Toka.




Hanpsixenue.
I=q/t, U=A4/4

DJIEKTPUIECKOE COMPOTUBIICHUE. Y ICITFHOE JIEKTPUIECKOE COMPOTHUBIICHHE:

3.7 R =pl/S
18 3akon Oma mJ1s yyacTka anektpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COCTUHEHHUE IPOBOAHUKOB:
I =I,.U=U+U,; R=R,+R,
1 1 1 2
3.9 [TapannenbHOE coeIMHEHNE TPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;:I=1+1; Rzi.
2 2 P
CwmenianHble COEIMHEHUS! TPOBOIHUKOB
Pabora u moutHOCTH 31eKTpHUecKoro Toxka. A = Ult, P = Ul
3.10
3akoH [[>oyinst — Jlenna:
3.11 0= 12 ‘R-t
312 OnbiT Opcrena. MarHuTHOE IMOJie TPSIMOTO IMPOBOJHHMKA C TOKOM. JIMHHMM
MarHUTHOW WMHIYKIIHH
313 MarautHoe T1I0JIE TIOCTOSHHOrO MarHmTta. Bs3amMmomelicTBHE NOCTOSHHBIX
MarHuToB
3.14 JleficTBHE€ MarHUTHOTO I0JISL HAa IPOBOJHUK C TOKOM
3.15 OnbiTel Papajnes. SABneHue 351eKTpoMariuTHoW nHAYKIMU. [IpaBuino Jlenma
Ilpakmuueckue pabomol
U3mepeHue  3NEKTPUYECKOTO  CONPOTUBIICHUSI  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUUYECKOTO TOKA; PaOOTHI DJIEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOUIETO B IPOBOJIHHUKE

(pe3ucTopsl, JaMIo4Ka), OT HAIpsHKEHUST Ha KOHIaX IMPOBOJIHUKA; 3aBUCUMOCTH
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHUKA, IUIOMIA/IA €r0 MOMEPEYHOr0 CEUEHUS U

YACIBHOTO COIIPOTUBJIICHUA.




[TpoBepka mpaBuia Ui AJIEKTPUUYECKOTO HANPSHKEHUS MPU MOCIEeI0BATEIbHOM
COCIMHEHUHU TMPOBOJHHUKOB; MpaBWIA ISl CUJIBl 3JIEKTPUUECKOTO TOKa MpH

napajuieIbHOM COEIMHEHUU TPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue A61eHUs 6 npupoode: SIEKTPUUECKHE SBICHHUS B arMmocdepe,

3.17 AIIEKTPUYECTBO JKMBBIX OPTaHU3MOB, MAarHUTHOE T0JIe 3eMiId, Ipeld MoIocoB,
POJIb MAarHUTHOTO TOJIS 7S )KU3HHU Ha 3emIie, MOJISIPHOE CUSIHUE
Texnuyeckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, peocTart,
CUCTYMK  DJIGKTPUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTENbHBIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPOTPUOOPHI (mpumepsI), AJICKTPUUYECKUE
OpEeIOXPAaHUTENH, DSJIEKTPOMArHHUT, OJJICKTPOJBHUTaTEeNb IOCTOSHHOTO TOKA,
reHepaTop MOCTOSIHHOTO TOKa
3.19 OneKkTpoMarHuTHele BOJHBIL. [1Ikana 351eKTpOMarHuTHEIX BOJIH
3.20 JlydeBasa mozenb cBeta. [IpsamonnHeiHOE pacipoCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [1mockoe 3epkaino
3.22 [Ipenomiienne cBera. 3aKOH NPEIOMIIEHUS CBETA
3.23 Hucnepcus ceera
394 JInnza. Xox nyueir B nuH3e. POKycHOE paccTosiHUE JIMH3BL. OnTHUYEcKas cuiia
' auH3el: D = 1/F
3.25 ['na3 kak ontuyeckas cucrema. Onruyeckue npudopsl
Ilpakxmuueckue pabomul
###Par###I3MepeHre  ONTUYECKON CHUIIBI coOuparomiell JUH3BI, (OKYCHOTO
paccTosiHus coOMparoIei TMH3bI (10 CBOHCTBY paBEHCTBA Pa3MEpOB MPEAMETa U
M300paXeHHs, KOTJa MPEAMET PACIOJIOKEH B JIBOWHOM (OKyCe), MOKa3aTels
3.26 MPEJIOMJICHUS CTEKJIA.
###Par###IccnenoBanne CBOMCTBA HM300paKEHUs, TMOTYYECHHOTO C TOMOIIBIO
coOuparomiel JTHH3bI, U3MEHEHUS (OKYCHOTO pPACCTOSHHUS JIBYX CIOXKEHHBIX
JIMH3; 3aBUCHUMOCTHU yrja HpeJoMJICHUS CBETOBOTO Jiydya OT yIja MaJeHus Ha
TPaHUILIE «BO3JIYX — CTEKIIO»
307 Quzuueckue saenenusi ¢ npupode. 3armeHuss ConHua u JlyHbl, 1Beta Te,
' ONTHYECKHUE sIBJICHUS B aTMoc(epe (11BeT Heba, pedpakius, pamgyra, MUpax)
308 Texnuueckue ycmpoticmeéa: OUYKH, TEPUCKOI, QoToanmnapar, ONTHYECKUE
. CBETOBOJIBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PagnoaktuBHOCTh. Anb(a-, Oera-, raMmma-u3nyueHus. Peakuuu anbga-u Oera-




pacnana

4.2 OmneiTer Pe3epdopna o paccesanio anbba-gactuil. [nanerapHas Moaenb aToma

4.3 CocrtaB aroMHOrO0 sifpa. M3otormsl

4.4 [lepuon monypacnana aTOMHBIX SIAEP

4.5 SnepHble peakiu. 3aKOHbI COXPAHEHUS 3apsS0BOTO U MAaCCOBOTO YUCEN
Qusuueckue A61eHUs 6 npupode. €CTECTBEHHBIH paJMOAKTUBHBIM (OH,

4.6 KOCMHUYECKHE JIy4d, pPaJMOAKTUBHOE W3JIy4EHUE NPUPOJHBIX MHHEPAJIOB,
JEHCTBUE PAAUOAKTUBHBIX U31y4YECHUN HA OPraHU3M 4Y€I0BEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUAYAIBHBIN JO3UMETpP, KaMepa

Bunbcona, sinepHas sHepreTrka




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Gdusuka, 7 knacc/ [epeimkun .M., IBanoB A.U., Mocksa: «IIpocBemieHuey.,
2022.

» Gusuka, 8 knacc/ [epeimkun U M., BanoB A.U., Mockga: «IIpocBemenuey.,
2022.

» dusuka, 9 xknacc/ [epeimkun U.M., I'ytauk E.M., Banos A.U., [Terposa
M.A., Mockaa: «IIpocBemienney., 2024.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

7 KIIACC

1.Paboyas mporpamma.

2. [Iporpammbl ocHOBHOTO 00111er0 oOpazoBanus. Puznka. 7 — 9 Kiaccel
(aBTopsl: A.B.Ilepoeimikun, H.B. ®unonouy, E.M. I'yTHUK).

3. Pabouas tetpanp no ¢pusuke 7 knacc k yueoHuky A.B. [1€ppimkuna «Puzuka 7
KJIACC»

4. ®uzuka, 7 xknacc/ [leppimkud .M., UBanos A.U., Mocksa: «IIpocBernieHue.,
2022.

5. épbrmmn A.B. COopHUK BOIPOCOB U 3a/1a4 1o ¢usuke. 7-9 k1. — M.:
«9K3AMEH», 2025. -272c.

8 KIIACC

1. Pabouas nporpamma.

2. [IporpamMbl OCHOBHOTO 00111eT0 00pazoBaHus. duzuka. 7 — 9 KIaccel
(aBTopel:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas terpaap no ¢pusuke § kinacc k yueoOHuky A.B. [1éppikuna «dusnka
8 Kyaccy

4. ®duzmuka, 8 knacc/ Iepeimkua M M., IBanoB A.U., Mocksa: «IIpocBemieHuey.,
2022.

5. [léppinn A.B. COOpHUK BOIIPOCOB U 3a1a4 1o gusuke. 7-9 ki1 — M.:
«OK3AMEHY, 2025. -272c.

9 KJIACC

1. PaGouast mporpamma.

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pazoBanus. Pusuka. 7 — 9 KIaccel
(aBTopsl: A.B.Ileppimikun, H.B. ®unonosuy, E.M. ['yTHUK).



3. Pabouas tetpaap no gusuke 9 knacc k yueOHuky A.B. [1éppimkuna «Pusnka 9

KJIaccy
4. ®usuka, 9 knacc/ [lepeimkud .M., I'ytauk E.M., IBanoB A.W., [letpoBa
M.A., Mockga: «IIpocsemenue»., 2021.

5. épprmmn A.B. Co0opHUK BOPOCOB U 3a1a4 1o ¢pusuke. 7-9 k1. — M.:
«OK3AMEHY, 2025. -272c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

7 KIIACC .

l.

bubnuoreka — Bc€ o npeamety «Pusuka». — Pexxum nocryna:
http://www.proshkolu.ru
BuneoonsiTe! Ha ypokax. — Pexum noctyna: http://fizika-class.narod.ru

. Enunas komnexmus undpoBbix 00pa3oBaTeIbHbIX pecypcoB. — Pexxum

noctymna: http://school- collection.edu.ru

WHuTepecHble MaTepralibl K ypokaM (PU3UKHU TIO TEMaM; TECTHI 10 TeMaw;
HarJIsAHbIC TOCO0Us K ypokaM. — Pesxkxum goctyma: http://class-
fizika.narod.ru

[Mudpossie oOpazoBaTenbHBIE pecypchl. — Pexxum qocryma:
http://www.openclass.ru

OnexTpoHHbIE yUeOHHUKH 10 (usuke. — Pexxum nocryna:
http://www.fizika.ru

8 KIIACC

1. bubnuoteka — Bc€ no npeamery «dusuka». — Pexxum ocrtymna:

http://www.proshkolu.ru

2. BuneoonsiTsl Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

3. Enunas kosuteknus nudpoBbIX 00pa30BaTeIbHBIX PECYPCOB. — Peskum
nocryna: http://school- collection.edu.ru

4. nTepecHble MaTepralibl K ypokaMm (PU3UKU MO TeMaM; TECTHI 110 TEMaM;

HarJsAHbIe TocoOUs K ypokam. — Peskum focrtymna: http://class-fizika.narod.ru




5. Hudposeie oOpazoBaTenbHBIE pecypchl. — PexxuMm qoctyma:
http://www.openclass.ru

6. DnexTpoHHbIe yueOHUKHY 10 pusmke. — Pexum nocryna: http://www.fizika.ru

9 KIIACC

1. BuneoonsiTel Ha ypokax. — Pexxum goctymna: http://fizika-class.narod.ru

2. Enunas koJuteKius u@poBbIX 00pa3oBaTeIbHBIX PeCypcoB. — Pexum
nocryna: http://school- collection.edu.ru

3. I/IHTepCCHBIC MaTCpHUuaJIbl K YPOKaM (I)I/IBI/IKI/I 10 TEMaM, TCCTHI I1I0 TEMaM,

HarJIsAHbIE TOCOOUS K ypokaM. — Pexxum noctymna: http://class-fizika.narod.ru

4. Iludposeie 00pazoBaTelbHBIE pecypchl. — PekuM mocTymna:
http://www.openclass.ru

5. DnexTpoHHbIe yueOHUKH 110 ¢usuke. — Pesxxum nocryna: http://www.fizika.ru

6. Aucranmmonnas mikosa Ne368 http://moodle.dist-368.ru/ OTKpBITHIH Ki1acc.
CeteBoe obpazoBarenbHOe coob1IecTBO. http://www.openclass.ru/node/109715

7. ®enepanbHbIN IEHTP HHPOPMAITMOHHO-00Pa30BaATEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

8. Aunmarmu pusnueckux o0beKToB. http://physics.nad.ru/

9. XKusas ¢usuka: oOyqaromias nporpamma. http://www.intedu.ru/soft/fiz.html
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