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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBAaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM YypOBHE OCHOBHOH 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOIIMXCS W OPraHU3ALMIO0 H3yYCHHS
(GU3MKKM Ha JESITENIbHOCTHOM OCHOBe. B mporpamme mo (u3uke y4duTHIBAIOTCS
BO3MOXKHOCTH yueOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeieieHue yueOHOro MaTepuana
1o rogam oOyueHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHUS TEM, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUA IPEIMETHOIO COACPKAaHUA U
y4ETE BO3PACTHBIX OCOOCHHOCTEM 00yJaroIuXCsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ UEIbI0 OKa3aHUS METOAUYECKOU
NOMOIUIM YYUTEIIO B CO3/IaHUU pabouelt MporpaMMsbl 0 y4eOHOMY IPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3Yy4YaeMbIX XUMHEH, OMOJ0ruen, acTpOHOMUEN 1 pu3HUecKoil reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MHUpa, MNPEIOCTaBiseT Hauboliee sICHbIC
oOpasibl MPUMEHEHHs] HAYYHOTO0 METOJa MO3HAaHMsI, TO €CTh CI0C00a MOIyUYeHHUS
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Onna W3 TiaBHBIX 3a7a4 (PU3MUEeCKOTo OO0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUM €CTECTBEHHOHAYYHOW TPAaMOTHOCTH M
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usukun Ha 0a30BOM ypOBHE MPEINOJIaraeT OBJAJCHHE
CIIEIYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTH:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMS;

e HHTEpPIPETHPOBATH  JIAHHBIE W  MCIOJb30BaThb  HAy4YHbIE
JI0Ka3aTeJIbCTBA JIJIsl OJTy4YEHHS BBIBOJIOB.

[lenu wusyueHus ¢GU3MKA HaA YpPOBHE OCHOBHOrO 001Iero o0Opa3oBaHMs
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro npenmera «Dduszuka» B
oOpa3oBaTenpHBIX opraHuzauusx Poccuiickoit @Denepanuu, peanu3yroIIUX



OCHOBHBIE  0011€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPKACHHON pelICHUEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poTokosa oT 3
nexadpst 2019 r. Ne [1K4BH).

Heau uzyyenust puU3MKU:

npuOOpeTeHNE WHTEpeca M CTPEMIICHHS OOydYaronmxcsi K HaydYHOMY
W3YYCHUIO TPUPOJIBI, PAa3BUTHE WX HHTCIUICKTyIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUI O HAYYHOM METO]IC MO3HAHUS M (DOPMUPOBAHHE
HCCJICIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;
¢dbopMHpOBaHKE HAYIHOTO MUPOBO33PEHUS KaK Pe3yIbTaTa U3y4eHHsI OCHOB
CTpOEHUS MaTepu U QyHIAMCHTAIBHBIX 3aKOHOB (DM3UKU;
dbopMHpoBaHUE TPEACTABICHUN O Poiu (GU3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyaymen
npo¢eCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOM, MOJTOTOBKA K
nanbHenIeMy o0y4eHHI0 B 3TOM HaIPaBIICHUH.

JlocTrkeHne 3TUX IIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

NpUOOpPETEeHUE 3HAHWA O JWCKPETHOM CTPOSHWW  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npUOOpETEeHNE YMEHUN OMUCHIBATH U OOBSICHATH (DU3UUECKHUE SBICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHHUS MPOCTEUIIUX PACUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM buznIecKux MOJICIICH, TBOPYECKHUX u
MIPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOII0AaTh IPUPOHBIC SBICHUS U BBHITIOJHSATH OTIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAIbHBIE HCCICIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHUE MPUEMOB pabOThl ¢ UH(pOpMaIuend (PU3NIECKOTO COACpKAHUS,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JIOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCcCHUOHATIBHON JAeSTEILHOCTH, CBI3aHHBIMU
C (GU3MKON, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKOM HAYKH.

Ha wusyuenue ¢usuku (0a30Bblii YpOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HenEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hejenmo), B 9 kinacce — 102 ygaca (3 yaca B HeJeno).



[Ipennaraemslii B mporpamMmMe no (pu3HKe mepedeHpb JabopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEACHHUS
7a00paTOpHBIX pPabOT U OMBITOB € YYETOM WHAMBUIYAJIbHBIX OCOOEHHOCTEMH
o0yyYaromuxcs, CHUCKa SKCIEPUMEHTATBHBIX 3a/laHui, MpearaeMbplX B pamKax
OCHOBHOTI'O F'OCYAapCTBEHHOTI'0 3K3aMEeHa M0 (pU3UKE.



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B NO3HAHUU OKPY KAI0IIEero Mupa.

@usnka — Hayka o mnpupone. fABneHus npupoabl. PUZHYECKHUE SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®dusnueckne BenuuyuHbL. 3Mepenne Qu3nmueckux BenudyuH. DU3NYECKUE
npudopsl. [TorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u japyrue ecTecTBEHHbIE HAyKH HW3Y4aloT IPUPOIY.
EcTecTBeHHOHAYUHBIIT METOJl TO3HAHWA: HAOJIOJEHUE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIMOTE3, DKCIIEPUMEHT MO MPOBEPKE THUIOTE3, OOBSICHEHNE
HaOroaemMoro sipjieHus. Onucanne GU3NIeCKUX SBJICHUHN C TIOMOIIbIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUJIOBBIE, JJIEKTPUYECKUE, MATrHUTHBIC, CBETOBbBIC
SBJICHUSL.

2. ®duznueckue npuOOPHl U MPOLEAYpa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
1M(POBBIM NPUOOPOM.

Jlabopamopnvie pabomel u onvimel.

1. OmpeneneHue NEHbI NeEHUS IKAIbl U3MEPUTEILHOTO TTpHdOpa.

2. M3mepenue paccTOsTHUN.

3. H3mepenue o0bEMa )KUAKOCTU U TBEPJOTO Tea.

4. OmnpeneneHne pa3MepoOB MaJlbIX TE.

5. M3mepenue Temmeparypbl NpH MOMOIIU >KUIKOCTHOTO TEPMOMETpa U
JaTYuKa TEMIIEPATYPBHI.

6. IIpoBenenue uccienoBaHus MO MPOBEPKE TUIIOTE3bI: JAIBHOCTH IMOJETA
apuka, MyImeHHOT0 TOPU30HTAILHO, TeM OOoJibllle, YeM OOJIbIlle BhICOTA
mycKa.

Paznen 2. IlepBoHayajibHbIEe CBEIE€HUS 0 CTPOEHUM BelllecTBa.

CrpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, WX pa3Mmepbl. OIMbITHI,

JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBrkenue dacTtull BemecTBa. CBS3b CKOPOCTH JBUKEHUSI YAaCTHUI[ C
TeMriepatypoii. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE ra30B, KUJIKOCTEN W TBEPIBIX
(KpUCTAITMYECKUX) Tell. B3auMOCBSI3b MEXIy CBOMCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. HabnroneHnue 6pOoyHOBCKOTO JBUXKCHHUS.



2. Habmonenne nuddysum.
3. HabGmonenue ~ siBmeHUi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuaMerpa aroMa METOAOM PsAOB (C  HCIOJIBb30BAaHUEM

dboTorpadwuii).

2. OmnbITHI 10 HAOJIOACHHUIO TEMIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHHe H B3aUMOAeCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHKEHUU. Pacuér myTtu u
BPEMEHU JIBUKEHHUS.

SIBnenne uHEpUMM. 3aKOH HMHEPUUH. B3aummopaeicTBHE TeNl Kak NpUYHHA
U3MEHEHUS] CKOPOCTH JBW)XKEHHs Tell. Macca Kak Mepa HMHEpPTHOCTH Tela.
[InotHocTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BelllecTBa.

Cuila Kak XapakTepucTUKa B3auMozeicTBus Tenl. Cuina ynpyroctd M 3akoH
I'yka. 3mMepeHue Cuiibl ¢ MOMOLIBIO AUHAMOMETpA. SBJICHUE TIATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux miaHerax. Bec tena. Heecomocts. Crioxenne
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHoxeWcTByromas cuil. Chila TpeHUsI.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.

Hemoncmpauuu.

Habmroienue MexaHu4eckoro JBUKEHHs Tejla.
N3mepeHne cKopoCcTH NMPSAMOIMHENHOTO IBH>KEHHUS.
HabGnronenue siBjeHUs] UHEPLIMH.

CpaBHEHHE Macc 0 B3aUMOJIECHCTBHIO TEJL.
CrnoxxeHue CuJl, HalpaBJICHHbBIX 110 OJHON MPSIMOIA.

Jlabopamopnwie pabomul u onvimol.

1. OmnpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHHMSI (IIApUKa B KUIAKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIISL M TaK Jiajee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJBbKEHHUs Opycka WIM IIapHKa I10
HAaKJIOHHOM IJIOCKOCTH.

1
2
3
4. HaOmronenue n3aMeHeHUs! CKOPOCTH TTPH B3aUMOJICHCTBUU TE.
5
6.

OmnpeneneHue IIOTHOCTH TBEPIOTO Tea.

4. OmbIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbKeHus (aedopmariyn)
IPYKUHBI OT IPUIOKEHHOU CHJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCSI TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JaBnenue. CrnocoObl yMEHBIIEHUS U YBEIUYEHHMs JaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0bEma, Temneparypsl. llepemaua naBneHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocraTmueckuit
napanokc. Coobmaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

AtMmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3yIIHONM 00o0sioukn 3emiu. OmnbiT Toppuuemnu. M3mepenue arMmochepHOro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEpPHOTO 1aBJICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. BozayxoriaBaHue.

Hemoncmpauuu.
3aBUCUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs )KUIKOCTHIO U Ta30M.
Coobmiaroiuecst CoCcy/ibl.
['mppaBnuyeckuii mpecc.
[TposiBnenue nefcTBus aTMOCHEPHOTO JTaBICHMUSL.
3aBUCHUMOCTH BBITAJIKMUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH Tela
Y TUIOTHOCTH >KHUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YCJOBHE IUIaBaHUS TEJI: TIJIABAHUE WIIH MTOTPYKEHUE TEJl B 3aBUCUMOCTHU OT
COOTHOILIEHHMSI INIOTHOCTEN TeJa U )KUJIKOCTH.
Jlabopamopnvie pabomel u onvimel.
1. HccnepoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOHN B
MKUIKOCTh YaCTH Tea.
2. OmnpeneneHue  BBITAJIKUBAIOMICH  CWIbL, JEHUCTBYIOLIEH Ha  TeEJo,
IIOrPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOILIEH CUIIbI, IEUCTBYIOILIEN HA TEJO
B KHUJKOCTH, OT MacChl TeJa.
4. OnbITBI, AEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAIKUBAIOIICH CHIIBI,
JIEUCTBYIOIIEH Ha TEJIO B )KUIKOCTH, OT 00bEMA MOTPYKEHHOM B JKUIKOCTD
YaCcTHU TeJla U OT IUIOTHOCTHU KUJIKOCTH.
5. KoncrpyupoBanue apeomeTpa WM KOHCTPYUPOBAHHME JIOJAKH H
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pa3pnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannyeckast pabota. MOIITHOCTb.

[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. [IpumeHeHue npaBusiia paBHOBECHs phlyara K 0JI0Ky. «30J10TOe
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npasuiio» Mexanuku. KIIJI mpocteix Mexanu3amMoB. [IpocTbie MexaHU3MBI B OBITY U
TEXHHUKE.

Mexannueckass dHeprus. KuHeTmueckas W TNOTEHUHUAIbHAS DHEPTHS.
[IpeBpalieHre OTHOTO BH/Ia MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimel.

1. Omnpepenenue pabOThI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJia 10

TOPU30HTATIBbHON NOBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblyara.
3. Hamepenue KIIJI HaKIOHHOM MIOCKOCTH.

4. H3yuyeHHe 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.
8 KVIACC

Paspnen 6. TenuioBbie sIBJICHHA.

OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJISIPHO-KMHETHUECKOH TEOPUU  CTPOCHMS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. OINbIThI, TOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOU TEOPUH.
CmauuBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BHyTpenHsis sHeprus. CnocoObl W3MEHEHHsS BHYTPEHHEH BSHepruu:
TeIUIoNepeauya U CoBepiieHne padoTel. Buabl Terionepenadyn: TEMIONPOBOIHOCTD,
KOHBEKIIUS, U3IIyYEHUE.

KomnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€ImJIOO0OMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJelbHasg TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamws. Mcmapenune. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMoc(epHOTo
JTaBJICHHS.

BrnaxHocTs BO31yXa.

OHeprus TOIJIMBa. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Mpunuumner pabotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nsuratens.
TennoBble ABUTATENMN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpAaHEHUS U MPEBPAILEHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.
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HaGnronenrie OpoyHOBCKOTO ABUKEHUS.

Hab6mronenune nuddysun.

HabmroieHue siBleHU CMaYMBaHUSI U KaWJUIAPHBIX SBJICHHIA.
HabmroieHue TemmoBoro pacupeHust Te.

V3meHenne naBieHUS Ta3a MPU U3MEHEHHH 00bhEMa M HArPEBaHWH WIIA
OXJIXKICHUU.

[TpaBuiia u3MepeHHs TEMITEPaTyPhI.

Buner Teronepenadm.

OxJakIeHue TPy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiieHHH padOTH BHEITHUMHU CHUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habmoienue kunenus.

. HabmoieHue nocTostHCTBa TeMIEpaTyphl PH TIaBJICHUH.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnbITHI 110 BBIPAIIMBAHUIO KPUCTAIIOB OBAPEHHOM COJIM MJIM caxapa.
OnbITEl TI0 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, JKUJIKOCTEH H
TBEPABIX TEIL.

OmnpeneneHue AaBieHUs BO3yXa B OJTOHE MITPUILA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTb JABJICHUS BO3JyXa OT €ro
00béMa M HarpeBaHUs W OXJIAKICHHS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MeHEHHs BHYTPEHHEH DSHEpPruuM Tejla B pe3ysibTaTe
TeruIonepeaayr U paboThl BHCITHUX CHJI.

HccnenoBanre SBICHUS TEIUIOOOMEHA IIPH CMEIIMBAHWUM XOJIOTHON M
ropsiueu BOJIBI.

OmnpeneneHne  KOJWYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOW  IpHU
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITMHIPOM.

OnpeneneHue yaelbHON TEIIIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca uCrapeHusl.

OrnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/TyXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABJICHUS JIbJA.

Pa3znen 7. diekTpryecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsioB. B3aumonelicTBue
3apsOKEHHBIX Tel. 3akoH KysnoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apsKEHHBIX TEJ OT BEJIMYUHBI 3apsJI0B U PACCTOSTHUS MEKIY TEIAMH).



OnekTpuueckoe mnoje. Hanpspk€HHOCTH 3nekTpuueckoro mofs. [lpuHiun
CYHEPHO3UILIUN IIEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuyecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUANA 3apsl.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DNEKTPUYECKU TOK. YCIOBUSI CYILIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
M cTOYHUKN TIOCTOSIHHOTO ToKa. JIeMCTBUSL AJIEKTPUYECKOro Toka (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpuyeckas uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBieHHE MPOBOJHUKA. Y IEIBHOE COMPOTHUBJICHUE BEIIECTBA. 3aKOH Oma
IS ydacTka nenu. [locnegoBarenbHoe U MapauieIbHOE COETMHEHNE MPOBOIHUKOB.

PaGota ® MOIHOCTH dJeKTpuueckoro Toka. 3akoH J[[xoyns—JleHna.
DneKTpuYecKre Ienu U MOTPEeOUTENN dIECKTPUIECKOM sHeprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTtostHHBIE MarHuTHL. B3anmoaencTBUE MOCTOSSHHBIX MATHUTOB. MarHuTHOE
noje. MarautHoe moJsie 3eMJId M €ro 3HayeHWe I Ku3Hu Ha 3emuie. OnbIT
Opcrena. MarHuTHOE MOJI€ NEKTPUUYECKOrO TOKa. [[puMeHeHne 31eKTpOMarHuToB
B TeXHUKeE. J[€iICTBHE MarHUTHOIO OJIsI HA TPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb
MOCTOSAHHOTO TOKa. Mcrnonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHUX
YCTPOMCTBAX M Ha TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekTpoMarHuTHOM uHAYKUMK. [IpaBuno Jlenua.
DneKTporeHepaTop. Crioco6bl MOy YEHUS AIEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY Ha BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DJeKTpU3anus Tell.
JIBa pozia 3JIEKTpUUYECKUX 3apsS0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DJIEKTpOCTaTUYECKAs UHAYKIIUS.
3aKOH COXPAHEHUSI ICKTPUUECKUX 3aPsJIOB.
[IpOBOIHUKH U AUBJIECKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKYN TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B KUJIKOCTH.
. 'a3oBB11 pa3psa.
. U3mepenne cuiibl TOKa aMIEPMETPOM.
. U3Mmepenne 351eKTpuIeCcKOoro HanpsKeHUs: BOJIbTMETPOM.
. Peocrar 1 MmarasuH COpOTHUBIICHUM.
. B3anmoeiicTBre MOCTOSSHHBIX MAarHUTOB.
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16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ACICHUS MTOJIOCOB MATHUTA.
MopenupoBaHuE MarHUTHBIX TIOJIEW MOCTOSHHBIX MarHUTOB.
OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.
DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHYKIIWH.

OnbiTl Dapajnes.

3aBUCMMOCTh HAIpaBJICHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBUH €Tro
BO3HUKHOBEHHS.

DJIEKTPOrE€HEePATOP MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomel u onvimel.

1.

o v oA W

10.
11.

12.

13.

14.

15.

16.

OnbiTel 1O HAOMIOACHUIO JNEKTPU3ALMU TeJl HHAYKIUEH U mpH
CONPUKOCHOBEHHH.

HccnenoBanne JEHMCTBUS  DJIEKTPUYECKOIO IIOJISI HA IPOBOJHUKHA U
JUDJIEKTPUKH.

CO6opka u npoBepka padOoThI JIEKTPUUECKOM LIETTH TOCTOSTHHOTO TOKA.
M3mepenne U peryaupoBaHHue CHIIbI TOKA.

N3mepenne U peryaupoBaHue HAMPSKEHNUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYIIEr0 4Y€pe3 pe3ucTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJH IONEPEYHOIO
CEUEHHMS U MaTepuara.

[IpoBepka mpaBuiia CIOXKEHHUS HANPSHKEHUH MpU MOCIEAOBATEIIbHOM
COEJIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia g CWJIbI TOKa NPU NapaJyIeIbHOM COEIWHEHUN
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  3JEKTPUYECKOTO TOKa, BBIACISIEMOW Ha
pe3ucrTope.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA, WIYILIETO 4Y€pe3 JIAMIIOYKY, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KII/[ nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBHS TIOCTOSIHHBIX MarHUTOB.
M3yueHne MarHuTHOTO IOJIS IOCTOSTHHBIX MAarHUTOB IPU UX 00bEINHEHNUN
Y Pa3ACIICHUN.

HccenenoBanue NEHCTBHS DJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITEL, JI€MOHCTPUPYIOIIME 3aBHCHUMOCTh CHJIBI  B3aWMOJEHCTBUS
KATYILIKU C TOKOM M MArHUTA OT CUJIbI TOKA U HAIIPABJICHUs TOKA B KATYIIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3ydeHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KIIJI anmekTpoaBUraTeIbHOl yCTaHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KITACC

Pazngesn 8. Mexanuveckue siBJICHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHOe npsiMmonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBMKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiuHEWHOe BikeHue. (CBoOoaHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMX’EHUE MO OKpY>KHOCTH. llepron u yacrota oOparieHus.
JIuneiHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproTtoHa. Bropon 3akoH Herorona. Tpetuit 3akon HeroToHa.
[IpuHIMIT CyNEpHIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HeBecoMocCTh 1 nieperpysku.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynbec tena. Mi3menenne mmmyibea. UMmysibe cuiibl. 3aKOH COXPaHEHUs
MMITyJibCa. PeakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaIbHAS PHEPTUS TEJIa, OHIATOrO HaJl
MOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHast SHEprus CxKaTou NnpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Jlemoncmpayuu.

1. HalnrogeHune MexaHMuecKoro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHeHue TyTed W TPAeKTOpUW ABUKEHHS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJILHO Pa3HbIX TEJl OTCYETA.

N3MepeHne CKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHMUS.
HccnenoBanre Npu3HaKOB PaBHOYCKOPEHHOTO JIBUXKECHUSI.

HaOnronenue ABUKEHUSI Tella M0 OKPYKHOCTH.

HaOnronenne MexaHu4eCcKuX sIBICHUN, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
KaOuHeTa (QU3UKH.

3aBUCHUMOCTh YCKOPEHUS T€Ja OT MAcChl T€ja M JIEWCTBYIOLIEH HAa HETO
CHUJIBI.

HaOmronenue paBeHcTBa CUII PU B3aUMOJICUCTBUU TEIL.

M3MeHeHne Beca Tela Py YCKOPEHHOM JBUKECHUH.

[lepenaya uMItyabca pu B3aUMOJEHCTBUM TE.

[IpeobpazoBanus SHEPTUM MPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHre UMITYJIbCca MPU HEYTIPYTOM B3aUMOICHUCTBUM.

CoxpaHeHne UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
Hab6nrogenune peakTUBHOTO ABUKECHUSI.

CoxpaHeHre MEXaHUYECKOM IHEPTUU TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHrE MEXaHUYECKOW SHEPTUM TTPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopnvie pabomel u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJIBHEWIIEro paBHOMEPHOIO
JBHKEHUS [IAPUKA WIH TEJIEKKU.

OrnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUS Opycka WU JABUKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela NPU PABHOYCKOPEHHOM JBHKEHHUU I10
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHHU MPHU PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TruUIOTE3bl: €CIM MpU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HAa4aJIbHOW CKOPOCTH IIYTH OTHOCATCA Kak psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE MPOMEXKYTKH BPEMEHH OJUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBXKEHUS OT CHUJIbI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenre KO3PPUIMEHTA TPEHUS CKOIBKEHHUS.

Omnpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenre padoThI CUJIBI TPEHUS IPY PABHOMEPHOM JIBUXKEHUU TEJa I10
TOPU30HTAIBHON TOBEPXHOCTH.



10. Onpenenenne pabOTBl CHJIBI  YIPYTOCTH MpU  NOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOJABUKHOTO OJIOKOB.

11. I3y4yeHue 3aKk0Ha COXPAHEHUSI SHEPTUU.

Pa3znen 9. Mexannueckune KoJie0aHus M BOJIHBI.

KonebatenbHoe aBmxenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJIEOaHUIt: TIepro,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpanienue
HHEPTUU MPH KOJIeOATEIHLHOM JIBHIKCHHH.

3aryxatomue — koneOanus.  BwiHyxaeHHble — kojieOaHusi.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUMX BOJIH. IIpoposibHble U
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3ByKa U BbicoTa TOoHa. OTpakeHue 3Byka. H(ppa3Byk u
yJIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MOJX JEHUCTBUEM CHUJIBI TSHKECTU U CHIIBI
YOPYTOCTH.

Habmonenue konebanuii rpy3a Ha HUTU U Ha MPYKUHE.
HabGmroienne BeIHYXICHHBIX KOJICOAHUM U pe30HaHCa.
PacnipocTpaneHnue npo10bHbIX U NONEPEYHBIX BOJIH (HA MOJIEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI pe30HAHC.
JIaﬁopamopubze pabomul u onvimol.
1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpepneneHuie 4acTOThl U IEPHOJA KOIeOaHUH MPYKUHHOTO MAATHHKA.

3. HccnenoBaHue 3aBUCUMOCTH MepUoJia KOJIeOaHUM MOABEIIEHHOTO K HUTH

rpy3a OT IJIMHbI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEpUOIA KOeOaHUN MPYKMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTU TEpHOJia KoieOaHul Ipy3a, MOJBEIIEHHOTO K
HUTH, OT Macchl Ipys3a.

6. OmbITBI, JEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a M KECTKOCTU MPY>KUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.

Pasznen 10. DiiekTpoMaraHuTHoe 1oJie M 3JIeKTPOMATHUTHBIE BOJIHBI.

DONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHele  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 3JeKTpOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.
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OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoNHOBBIE CBOWCTBa
CBETA.

Hemoncmpauyuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

tenedoHa.

Pa3gen 11. CBeToBbI€ AIBJIEHHUS.

JlyueBas  momenr  cBera.  HMcrounmkm — cBera.  [IpsamosmmHenHOe
pacrpoctpanenue csera. 3atMenus Connna u Jlynel. Otpaxenune ceera. [lnockoe
3epKaJIo. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH npeslomyieHUs cBera. [lomHoe BHyTpeHHeEe
OTpakeHue cBeTa. lcronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaKEHUS B
ONTUYECKUX CBETOBOAAX.

JIunza. Xop nyued B inH3e. Ontuyeckas cucrema (poToarnmnapara, MUKpOCKOIa
u Teseckona. a3 kak ontuyeckas cucreMa. biim30pyKoCTh U 1aabHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HbetoToHa. Croxkenwue
CHEKTpalbHBIX BETOB. Jluciepcust cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tonrydyenue n300pakeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomnenue ceera.

OnTudecKkuii CBETOBO/I.

Xon myueil B cobuparomieil JnH3e.

XO0J Iy4Yer B pacCenBaIOIIEH JINH3E.

[Tonyuenue n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. PaznosxeHue 6e10ro cBeTa B CHEKTP.

12. [Tomyuenue 6enoro cBeTa Npu CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopuvie pabomul u onvimeol.

1. HccnepoBanue 3aBUCUMOCTH yTila OTPAKEHHUS CBETOBOTO Jiyya OT YIJia
naJeHUsl.

2. W3ydeHue xapakTepUCTHK H300pakeHUs IpeIMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yIija MPEIOMIIEHUS CBETOBOTO JIyda OT yIJIa
MaJICHUS HA TPAHUILIE «BO3LYyX—CTEKIIO».

4. TlonmydeHue M300paKEHHM C MOMOIIbIO COOUPAIOIIEH JTHUH3BI.
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5. Omnpenenenrie POKYCHOrO PacCTOSIHUS M ONTHYECKOW CUJIbI COOMPAIOIIEH
JIVMH3BI.

6. OIMBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETa B CIIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH UX HAOJIONCHUM 4Yepes3
[[BETOBBIC (DPUIIHTPHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna v miuanerapHas Mozenb atoma. Monens aroma bopa.
HcnyckaHue v NoriomeHne cBeta aroMoM. KBaHThI. JIMHeTuaThle CEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmoxpens aromHoro sAnpa. HWszoromsl. PaanoaxtrBHBIE
npespatenus. [lepron nmomypacnana aTOMHBIX SI€ED.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
DHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3T.

Snepnas sHepreruka. J[eWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA >KUBBIE
OpTraHU3MBI.

Hemoncmpauuu.

1. CHekTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CnekTpbl pa3IuyHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMINUX U3TYyUEHUN.

6. Perucrtpanus uzinydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaOnroaeHue CIIONIHBIX U TUHEHYATHIX CIIEKTPOB U3JIyUYEHUS.

2. HccienoBanne TPEKOB: U3MEPEHHE SHEPrUM YaCTHULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (hoHa.

IToBTOpPHUTEIHLHO-00001IAO I MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJb MIPEAHA3HAYEH JI CUCTEMAaTHU3aluu
1 00001IeHNs TPEAMETHOTO COICPKAHUS U OIBITA IEATeITILHOCTH, TPUOOPETEHHOTO
Ipy U3YYCHUH BCEro Kypca (U3MKH, a TakKe Il MOJATOTOBKM K OCHOBHOMY
rOoCyJIapCTBEHHOMY JK3aMEHY 1o (pusuke ajis 00y4arommxcsi, BIOPABIIUX ITOT
y4eOHbII IpeIMeT.

[Ipr M3ydyeHUn NaHHOTO MOMYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeATETLHOCTH, HA OCHOBE KOTOPBIX 00ECTeUnBACTCS JOCTIKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  OoOydeHus, GopMHupyeTrcs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pu3myeckue



ABJICHHSI, TPUMEHSA I[IOJyYEHHbIC 3HAHWS, pelaTh 3aJadyd, B TOM YHCIIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.
[IprHIMIIMATBEHO JESATEIRHOCTHBIN XapaKTep JAHHOTO pa3zeia peaanu3yeTrcs 3a
C4€T TOTO, 4TO OOYHYAIONINECS BBIMOIHAIOT 3aJaHUs, B KOTOPBIX UM IpeJiaracTcs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTbh W HAyYHO OOBICHSTH
bu3ndecKue SBICHUS B OKPYIKAIOIICH MPUPO/IC U TTIOBCETHEBHOM JKU3HMU;
UCII0JIb30BaTh HAYYHbIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
YycIie IS IPOBEPKU THIIOTE3 U MOJIYUYECHUS] TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh Hay4yHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHHM COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMEDP, MPAKTUYECKOTO UCITOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
SHEPIrUH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUSI BCEX MU3BECTHBIX BHUJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

Nzyuenne (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JOCTH)XCHHC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX W ITPCAMCTHBIX O6p330BaTeJIBHBIX

pe3yIbTaToB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUs

y oOyyatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YaCTHU:

1) naTpUOTHYECKOTr0 BOCIIMTAHMS:

- NPOSIBJICHUE UHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON
bu3ruecKol HayKu;

- IICHHOCTHOE OTHOIIEHUE K JOCTHKCHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpakIaHCKOIr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

- TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYKJICHUU OOIIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUHN
busuKy;

- OCO3HaHUE BAXHOCTH MOPAIBHO-3THUYECKHUX IPUHLUIOB B JEATEIBHOCTH
YYEHOrO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCTIPUSITHE ICTETHMUYECKHX Ka4eCTB (PU3MYECKON HayKu: €€ TapMOHUYHOTO
IIOCTPOEHHUS], CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKH KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI PAa3BUTHsI TEXHOJIOTHUM, BaXXKHEMIIEH COCTABIIAIOLLICH

KyJbTYpBbI;
- pa3BUTHE HAy4HOH JIO003HATENBHOCTH, HHTEpPECAa K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;
5) ¢opmupoBaHusi  KYJbTYPbl 3I0POBbSI W  3MOLMOHAJIBHOIO
Os1aromoJryums:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTH TpaBUI OE30MacHOTO TOBEACHHUS Ha
TPaHCIIOPTE, HA JOpPOTrax, C IJIEKTPUUYECKHUM U TEIUIOBBIM OOOpPYIOBaHUEM B
JOMaITHUX yCIIOBUSX;

- cOpPMHUPOBAHHOCTH HaBbIKA pedIeKCcrH, MPU3HAHUE CBOETO MpaBa Ha OIIHUOKY
Y TaKOTO K€ MpaBa y IPyroro 4YeJI0BeKa;

6) TPy10BOI0 BOCTIMTAHMS



- aKTUBHOE Yy4YacTHE B pPEUICHUM MNPAKTUYECKUX 3a1ad (B paMKax CEMbH,

o0pa3oBaTEeNbHOM  OpraHM3aldM, TOpojJia, Kpas) TEXHOJIOTUYECKOW U

COILIMAJIbHON HAMPABIEHHOCTH, TPEOYIOIIMX B TOM YKCIIe U (PU3UUECKUX 3HAHUM;

e - MHTEPEC K MPAKTUYECKOMY U3yUCHHUIO NMpodhecCuid, CBI3aHHBIX C (PU3UKOM;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIWS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEIICHUs 3aaad B
00JIaCTH OKpY’KaloIIeW cpenbl, TUJIAaHUPOBAHMUSI TOCTYIKOB U OLEHKH UX
BO3MOXHBIX MOCJIEJICTBUM JJIsl OKPYKAIOIIEH CPeibl;

e - OCO3HAHHE IIOOATBHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIEeM M IMyTed HX

pelieHus;

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJOBHUSAIM COLMAJIBLHOM U NPHUPOIHOU
cpeabl:

e - IIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCISIOBAaHUM U
MPOEKTOB (PU3NYECKOM HAIMpPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
ApYyTrux,

e - TIOBBIICHHE YPOBHA CBOEH KOMIIETCHTHOCTH YEpE3 IPAKTUYECKYIO
JICSITEIbHOCTD;

e - MOTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYITHPOBATH
WJIeU, TIOHSATHUSI, TUTIOTE3bI O PU3NYECKUX O0OBEKTaX U SIBJICHUSAX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JaCcTH
busuKy;

e - [UIAHUPOBAHUE CBOETO PA3BUTHSI B IPUOOPETEHUH HOBBIX (PU3UUECKHUX 3HAHUN;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3AMMOCBSI3U MPUPOJIbI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e - OIIEHKA CBOMX JCHCTBHM C YYETOM BJIUSHHS HA OKPYXKAIOUIYIO Cpeny,
BO3MOYKHBIX TJI00QTBHBIX TTOCIICICTBUN.

METANPEAMETHBIE PE3YJIbTATBI

B pe3ynbTare ocBoeHMs pOrpaMMBbl IO PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuaromierocss OyayT chOpMHpPOBAaHBI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTEeIbHbIC YHUBEPCATbHBIC YUCOHbIE 1eHCTBUS,
KOMMYHHUKATHBHbIE  YHUBEpCaJbHble  y4eOHble  JCWUCTBUSA,  PETyJISTHUBHbBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBHUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

Bba3oBble JJornueckue a1eiicTBUA:
e BBIABIAThP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BNIEHU );



yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(UKALUN, OCHOBAHUS IS
0000IIIeHHS U CPaBHEHHS,;

BBISIBJIATH 3aKOHOMEPHOCTHU U TIPOTUBOPEYHSI B pACCMAaTPUBAEMBIX (haKTaXx,
JAHHBIX ¥ HAOIIOJCHUAX, OTHOCIIIUXCA K (PU3NYECKUM SBICHUSM;
BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIE CBS3M NPHU H3YUYEHUU (PUINUECKUX
SIBIICHUI U TIPOIIECCOB, JIENIATh BHIBOBI C UCIIOJIb30BAHUEM JICTyKTUBHBIX U
WMHIYKTUBHBIX YMO3AKJIIOUEHHUH, BBIABUTaTh THUIIOTE3bl O B3aMMOCBS3SIX
(U3NUECKUX BETUYNH;

CaMOCTOSITENILHO BBIOMPATh crioco0 perieHus: yaeOHo# pusnueckoii 3a1a4uu
(cpaBHEHME HECKOJIbKMX BAapHAHTOB pEIICHMs, BbBIOOp HaumOoliee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCITOJIB30BATh BOIPOCHI KaK MCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHYy OIIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTh HH(POPMALHIO,
NOJIyYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
IPOBEIEHHOTO HAOIIOAEHUS, OTbITA, HCCIIEIOBAHUS;

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAK)KE€ BbIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSATh Pa3IUIHBIC METObI, MTHCTPYMEHTHI U 3aIpPOCHI MPU MTOUCKE H
orOope WHGPOPMAIMKM WIA JAHHBIX C Y4ETOM TMPEIIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOSATEIILHO  BBIOMpAaTh ONTUMAJIbHYIO (GOpPMY TIPEICTaBICHUS
nHpoOpMaMu W WUIIOCTPUPOBATh pelIaeMble 3aJadyd  HECIIOKHBIMU
CXeMaMH, IrarpaMMaMH, HTHOW rpadukoii 1 UX KOMOWHAITUSMH.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIC JeHCTBHUS:

B XOJ€ OOCYXXIeHusi y4yeOHOro Marepuania, pe3yJibTaToB JIabOpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOIl TEMBbI U
BBICKA3bIBaTh HJEU, HAIlEICHHbIE HA DEIICHUE 3aJaud U TMOIACpKaHHE
0J1aroKeNIaTeIbHOCTH OOIICHHUS,

COIOCTAaBJIATh CBOM CYXICHHUS C CYXACHUSMH JIPYIHMX YYaCTHUKOB
nuanora, 0OHapy>KUBaTh pa3INune U CXOACTBO MO3UIINUI;



BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;
myOJIMYHO TPECTABIATh PE3yIbTaThl BHIIOTHEHHOTO (PU3UYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

INOHMMATh U UCIOJIb30BATh IPEUMYIIECTBA KOMAaHIHOM U MHIUBUIY aJIbHOU
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NYIECKOM MPOOIEMBI;

IPUHUMATh LIEJIM COBMECTHOW AESTENBHOCTH, OPTaHU30BBIBATH JEHCTBHUS
no €€ JOCTHKEHUIO: paclpedesaiTh poiH, OOCYKIaTh MpPOLECCHl U
pe3yNbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBITNOJIHATH CBOIO 4acTh pabOThI, JOCTUTasi KAUECTBEHHOTO pE3yJIbTaTta 1o
CBOEMY HAIIPABJIECHUIO U KOOPAUHUPYS CBOU JACUCTBUS C IPYTUMU YWICHAMH
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSAM,
CaMOCTOSITENILHO C(POPMYIMPOBAHHBIM yUaCTHUKAMU B3aUMOJECHCTBHUSL.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusauus:

BBISIBJIATH NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIUX
JUIS pelieHns (pU3NUeCcKux 3HaHU;

OPUEHTUPOBATBCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHIMBUAYaJbHOE, TPHUHITHE PEIICHUs B TPYIE, MPUHATHE PEIICHUN
rpyIIoi);

CaMOCTOATENILHO COCTABJISTH AITOPUTM pelIeHUs GU3HUECKON 3aa4ul WIIH
IUTaHAa HMCCIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIJIAaracMble BAPUAHThI pELICHUN;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh AJICKBATHYIO OLICHKY CUTYallH U IPEJIarath MiaH €€ N3MEHEHUS;
OOBSCHATh TPHUYMHBI  JOCTIDKEHUS  (HEIOCTHIKEHHS) PE3yJIbTaTOB
NeSTeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTHUBBI B JCATEILHOCTH (B TOM UHWCIIE B XOJ BBITIOJHEHUS
(GU3UYECKOTO  HCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHHBIIMXCS CHUTYallMid, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYAHOCTEW;

OIIEHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh CeOs1 HA MECTO JIPYTOro YeaoBeKa B XO/Ie CIiopa WK JUCKYCCUU Ha
HAay4YHYIO TEMY, IOHUMATh MOTHUBbI, HAMEPEHUS U JIOTUKY JIPyTOro;
MPU3HABATh CBOE MPABO HA OMMOKY MPHU perieHNH (HU3NISCKUX 33714 UK
B YTBEPXKIACHUIX HA HAYYHBIC TEMbI U TAKOE K€ MTPABO JIPYTOro.



INPEAMETHBIE PE3YJIbTATBI

K xoHIy 00yueHus B 7 KkJacce rpeAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

UCIOJB30BaTh  MOHATUS:  (U3MYECKHME U  XUMHYECKUE  SBJICHUSA,
HaOJI0ICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHUSI BeulecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMWKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJMHENHOE), TPAEKTOpHUs, pPaBHOACHCTBYIOIIAs
cuna, jaedopmanusa  (ympyras,  IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuyath siBieHus (Auddy3us, TEII0BOE JBIKEHHE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE JABWKEHUE, HWHEpLus,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpallleHUs], Tepeiaya JaBIeHUs TBEPABIMU TE€JIAMU, KUJKOCTSIMU U ra3aMu,
aTMOCc(pepHOE J1aBJICHUE, IUIABAHHME TEJ, MPEBPAICHUS MEXaHUYECKOU
HHEPTUHU) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpYXalolleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C PA3IMYHBIMU CKOPOCTSMH B JKMBOM M HEXKUBOU
NpUPOJIC, NECUCTBUE CUJIBl TPEHUSI B MPUPOAE U TEXHUKE, BIIHUSHUE
aTMOC(EpHOro J1aBJICHUs Ha KMBOW OpraHU3M, IUIABAHHE PbIO, pblUuaru B
TeJIe YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33]auy B yUeOHYIO,
BBIICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHIM;
OINMKCHIBATh U3yUYCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHHUS, UCTIOTB3YS
¢bu3nuecKue BeIMUrHbI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMSI, Ty Th,
CKOPOCTb, CPEJIHsIsA CKOPOCTb, CHJIa YIIPYTOCTH, CUJIa TSXKECTH, BEC Tela,
cujia TpeHus, AaBjaeHue (TBEPAOro Teja, KUJIKOCTH, Ta3a), BRITAIKUBAIOIIAs
CWJIa, MEXaHW4Yeckass pabdoTa, MOIIHOCTh, TJIEYO CHJIBI, MOMEHT CHIIBI,
KOO PUIIMEHT TOJIE3HOTO JEHCTBUS MEXAHW3MOB, KHHETHYECKas W
MOTEHIIUAJIbHAST DHEPTusi), MpPU OMUCAHUMU TMPABWIHHO TPAKTOBATh
(bU3UYECKUIT CMBICI UCTIOJIB3YEMBIX BEIUYNH, UX 0003HAUCHUS U €IUHUIIBI
GbU3MYeCKUX BEIMYMUH, HAXOAUTHh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(GU3NYECKYI0 BEIWYMHY C JAPYTMMH BEITWYMHAMHU, CTPOWUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH,

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl TIpaBuja CIOXKEHUs cuil (BAOJb OAHOW mpsMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, mpaBUJIO paBHOBecus pbryara (0Joka),



«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
OHEPruH, TPU DTOM [aBaTh CIOBECHYIO (OpPMYIHMPOBKY 3aKOHA U
3aIIUCBIBATh €T0 MATEMATUYECKOE BBIPAKECHHUE;

OOBSACHATH (PU3UYECKHUE SBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud NPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIIATH NIPUYMHHO-CIICACTBEHHBIC CBSI3HU, CTPOUTH OOBSICHEHHE n3 1-—2
JIOTUYECKUX I11aroB ¢ Omopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemarb pacy€THbIE 3anadyd B 1—2 JEHCTBUS, HCHOJIb3YS 3aKOHBI H
dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJINM3a
YCJIOBHS 33/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BENTUYUHBI B (DOPMYJIBI M TPOBOJUTH PACUYEThl, HAXOJUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI PEUICHUs 3a/1ay, OIICHUBATh PEATMCTUYHOCTh
NOJIyYeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOKHO pEIIUTh NpPH MOMOLIA
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
MPEANoJoKeHre (TUMOTE3Y ), pa3iniaTh U HHTEPIPETUPOBATH IMOTYUYEHHBIH
pe3yabTaT, HaXOAUTh OLIMOKM B XOJE OIbITA, JEJIaTh BBIBOABI IO €r0
pe3yJibTaram;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WIH
¢duznyecKux CBOMCTB Tel: (HOPMYIHPOBATH IPOBEPSIEMbIE ITPEATIOI0KEHHUS,
coOupaTh YCTAaHOBKY M3 MPEJI0KEHHOIO 000pY1I0BaHUS, 3alUChIBATh X0
ombITa U (OPMYITUPOBATH BHIBOIBI,

BBITIOJIHATD MPSMbIE U3MEPEHUS PACCTOSAHMUS, BPEMEHH, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
M(POBBIX TMPUOOPOB, 3aAMUCHIBATH IIOKa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHUI;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPSAMBIX HM3MEPEHUN (3aBUCUMOCTU MyTH
PaBHOMEPHO ABMKYIIETOCS TEIA OT BPEMEHH IBMKEHUS TEJA, CUIIbI TPEHUS
CKOJIbKEHHUSI OT Beca Teja, KadecTBa OOpabOTKH MOBEPXHOCTEM Ten u
HE3aBUCUMOCTH CHUJIbl TPEHUS OT IUIOIIAJN CONPUKOCHOBEHUS TEJI, CHJIbI
YIOPYTrOCTH OT YJJWHEHUs MPY>KUHBI, BBHITAJIKUBAIONIEH CUIIBI OT 00BhEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJIO, YCIOBUM
IUTAaBaHMSI TEJ, YCJIOBHMI paBHOBECHsS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUSA, COOUpaThb YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIeNys NPEeJIO)KEeHHOMY IJIaHy, (DUKCUPOBATH
pe3yabTaThl TMOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEIIMYUH B BUJE



NPEJIOKEHHBIX TaONuIl U TpaduKOB, JAENaTh BBIBOJBI MO pe3yJibTaTaM
UCCIIETOBAHMUS,

IPOBOJUTH KOCBEHHBIE H3MEpPEHMs] (PU3MUECKUX BEIUYUH (IJIOTHOCTH
BELIECTBA )KHUJIKOCTHU U TBEPAOIO TeJa, CUJIa TPEHUS CKOJIbKEHUS, TaBICHNE
BO3/lyXa, BBITAJIKHUBAIOUIAsl CUJa, JCHCTBYIOIIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JNEWCTBUSA  MPOCTHIX
MEXAaHU3MOB), CJeaysl NPEJIOKEHHOW HHCTPYKLUMU: TNPU BBINOIHEHUU
U3MEpPEHUI coOupaTh SKCHEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HAYEHUE UCKOMOU BEJINYUHBL;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
0o00py10BaHUEM;

yKa3bIBaTh MHPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIONIECS COCYJbI, OapoMeTp,
phIYar, MOIBWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM HAa WX OmHUcaHusi (B TOM YHUCIE:
HNOJUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3Ys 3HAHUS
0 CBOMCTBax (PU3MUECKHUX SIBJICHUN U HEOOXOIUMBbIE (PU3HUYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH,

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 7151 obecrieueHusi 0€30MacHOCTH Mpu oOpaIrieHuu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUSI 3I0POBbS U COOIIOICHUS HOPM
IKOJIOTUYECKOTO TTOBEJICHUS B OKPY’KaIOIIEH Cpeie;

OCYIIECTBISATh OTOOp HCTOYHUKOB uHH(popmauuu B VHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYTEM CpPaBHEHUS pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YUY€OHBIX 3aJlaHUl HAyYHO-TIOMYJISIPHYIO
JAUTEpaTypy (HPU3HUECKOTO COAepKaHMsl, CIIPAaBOYHbIE MaTepUabl, pECYpPChI
cetu MHTepHeT, BIaAeTh NpuUEMaMH KOHCTIEKTHPOBAaHUS  TEKCTa,
npeoOpa3zoBaHusa UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUSA, B TOM
qHCclie MMyOJIMYHO JIeJaTh KpaTKUe COOOIIEHUSI O Pe3yIbTaTax MPOEKTOB WIIH
y4€OHBIX HCCIEN0BAaHUI, IPU ATOM IPaMOTHO MCIOJB30BaTh M3yUEHHBIN



MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBAHUM pacrpeieisTh
00s3aHHOCTH B TPyMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajauaMH,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JICMCTBUM, AaJCKBATHO OIICHUBATH
COOCTBEHHBIH  BKJaJ B  JCATEIBHOCTh  TPYIIbl, BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCITI0JI30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJI, TEIUIOBOE JBU)KEHHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILECTBA, KPUCTATUINYECKHUE U
amop(HbIe Tela, HACBHIEHHBIH U HEHACHIIICHHBI Map, BIIAXHOCTb
BO3/1yXa, TeMIepaTypa, BHYTPEHHSS HHEpPrusi, TEIUIOBOM JBUraTelb,
AIIEMEHTAPHBIN 3JIEKTPUYECKHUM 3apsijl, JIEKTPUUECKOE TO0JIEe, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
paznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE U CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIIPHBIE SBJICHMS, UCIIAPEHUE,
KOHJICHCAllMs, IJIaBJI€HHUE, KpUCTAIIM3alus (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaada (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3ITy4YECHHE),
AIEKTpU3aLMs TeNl, B3aUMOJEHCTBUE 3apsA0B, JEHCTBUS JIEKTPUUYECKOIO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aWMOJCHCTBUE MAarHUTOB, JEWCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKIIKSA)
[0 ONHCAHWID HX XapaKTEpPHbIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JAHHOE (PU3HUECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MYECKUX SBIEHUNH B
OKpYy’)XKalollleM MHupe, B TOM 4YHcie (U3HUECKUE SIBICHUS B TMPUPOJIE:
NOBEPXHOCTHOE HATSHXKEHHWE U KalWULIpHBbIE SBJICHUS B MPHUPOJE,
KpUCTaUlbl B Tmpupoze, usnydenue ConHIla, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsI, CHETa, AEKTPUUECKUE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3emii, Apei @ MoIroCcoB, pojIb MArHUTHOTO MOJIS JUIs )KU3HU Ha 3eMiie,
NOJIIPHOE CHUSHHE, NPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/ady B
y4eOHYI0, BBIACNSTh CYLIECTBEHHbIE CBOMCTBa (TIpU3HAKH) (PU3MUYECKUX
SIBIICHU;

OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NUYECKHUE SIBICHUSA, UCTIOIb3YS
¢duznyeckue BEeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS YHEPTHsl, KOJTUIECTBO
TEIUIOTHI, yJEeJbHasg TEIJIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUTABJICHUS, YJI€lbHAsl TEIJIOTa IapooOpa3oBaHus, YJElbHas TEIMIoTa
CrOpaHHs TOIIMBA, KO3()(UIMEHT MOJE3HOro JCHCTBUS TEIJIOBOM



MAaIllMHbI, OTHOCUTEIIbHAS BIIAJKHOCTD BO3/1yXa, dJIEKTPUUECKUH 3apsl, CHIIa
TOKA, DJEKTPUYECKOE HAIpPSIKEHHWE, COIPOTUBJIECHHUE IPOBOIHUKA,
YAEIBHOE CONPOTUBIICHUE BEILIECTBA, pA00Ta U MOIIHOCTb JIEKTPUUECKOTO
TOKa), NpHU ONHCAHUU TPABUIBHO TPAKTOBATh (PU3NYECKUH CMBICI
UCIOJIb3YEMBIX BETUYMH, 0003HAYCHUS U €AUHHIIBI (PU3MUECKUX BETUYHH,
HaXOAUTh (DPOPMYJIBI, CBSI3BIBAIOIIUE NaHHYIO (U3NYECKYIO BEIUYUHY C
IPYTMMH BEJIMYMHAMH, CTPOUTh TIpadUKM H3YYEHHBIX 3aBUCUMOCTEU
(u3NYECKUX BEJIMUMH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHS U IPOLECCHI,
WCIIOJIb3Ysl OCHOBHBIE IOJIOKEHUS MOJEKYIAPHO-KHHETHYECKOW TEOPUH
CTPOEHHS BEIEeCTBA, MPUHLHUII CYNEPHO3UIMU ToJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMa A yJacTKa LEenu, 3aKOH
Jxoyia—JIeHna, 3aKk0H COXpaHEHHUs DHEPTUH, IIPU 3TOM 1aBaTh CIOBECHYIO
(OpMYITUPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHYECKOE BBIPAXKECHHUE;
OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi NPAKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1aroB ¢ Omnopoi Ha 1-2 W3y4EeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHI,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIn3a
YCJIOBUS 3a/lauyd 3allMChIBAaTh KPATKOE YCIIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs  pelIeHWs 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEeoOXoauMble JUisl €€ peleHus, NPOBOJUTh PACUETHl M CPABHUBATh
MOJIyYeHHOE 3HaU€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMH JJTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO pPEIIMTh MPH MOMOIIU
(Gu3NYECKUX METO/OB, MCIONb3YysI OMHCAHME HCCIECIOBAHMS, BbIICIATH
IIPOBEPSEMOE  MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPSAIKA
IIPOBEJCHHUSI UCCIIEN0BAHUs, J€JIaTh BBIBOIBI;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
(buznyecKux CBOWCTB TN (KaNMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD J1aBJICHUS
BO3/yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHWsl MpPU MU3IYyYEHUH OT LBETa H3Iydaromen (MOrJIONIaroIei)
ITOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYPbl KUAKOCTU U
IIomAaan €€ IOBEPXHOCTH, DJJEKTPHU3alWs TEl W B3aWUMOJEUCTBUE
DNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3al¥si MArHUTHBIX IIOJIE€M ITOCTOSIHHBIX MAarHUTOB, JEHUCTBUSA
MAarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMATHWUTA,
CBOMCTBA DJIEKTPOJABUIATENsl IOCTOSHHOIO TOKa): (OpMYJIMpPOBATH



IIPOBEPSAEMbIE MPEANOJIOKEHHS, COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0OBaHUs, OMUCHIBATH XO/I OTbITa U (DOPMYJIHPOBATH BHIBOIBI;
BBITIOJIHSATH MIPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHOM BIIAYKHOCTH
BO3/yXa, CHJIbI TOKA, HANPSDKEHUS C MCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUECKUX BEIMYHH, CPAaBHUBATH PE3yJbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH;

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYyrol C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUEHMS U YACIBHOIO CONPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4epe3 MPOBOAHUK, OT HAOpsDKEHUs Ha  POBOJIHUKE,
UCCJIENOBAHUE TIOCIEHOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIEJOBAaHUE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEJIO)KEHHOMY IUIaHy, (DUKCUPOBATH
pe3yabTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUE TAOIUI] U TPaPUKOB, 1e/1aTh
BBIBO/IbI IO pE3YJIbTaTaM UCCIIEI0BAHMUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yJesibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHMKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpAaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CII€ysl MPEIIOKEHHON MHCTPYKIUH, U
BBIYMCIIATH 3HAUEHUE BEJIMYNHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
o0opy10BaHUEM;

XapaKTepU30BaTh MPUHIMUIBI JEHCTBUA H3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HA MX ONMUCAHUs (B TOM UKCIIE: CUCTEMA
OTOIUIEHUSI JOMOB, TUTPOMETD, MapoBasi TypOUHa, aMIIEPMETP, BOJIBLTMETP,
CUETYMK IJIEKTPUYECKOM DSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpuMepsl), AIEKTPUYECKUE
NPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3WYECKHUX SIBJICHUH UM HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
pUOOPHI IO CXEMaM M CXEMAaTHUYHBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AIIEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMbl SJIEKTPUUYECKHUX LEMNed C
NOCJIEOBATEIbHBIM U MApAJUIEIbHBIM COCIUHEHUEM 3JIEMEHTOB, pa3audas
yCIIOBHBIE 0003HAYECHHSI JIEMEHTOB AJIEKTPUUECKUX LICTICH;

OPUBOAUTH  MpUMEphl  (HAXOAUTh  MHAOPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEJIHEBHOMU



KU3HU 11 obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHS 3I0POBbS U COOIIIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUSI B OKPY’KaIOLLEH CpeIe;

OCYIIECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COJACpKAHUS B
WuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW HW TYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEIATH HH(DOPMAIIHIO, KOTOpAs SIBIISIETCS
IPOTUBOPEUUBON UM MOXKET OBITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHNN Y4E€OHBIX 3aJJaHUNl HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3HUECKOT0 COAEepKaHUs, CIIPABOYHbIE MaTEpUabl, pECYPCHI
cetu MuTepHer, BiIaAeTh NpuUEMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o0o0mias uHGpOPMALKMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO
COJZIEp>KaHusl, B TOM YKCJIe IMyOIMYHO MPEACTABIAT PE3YIbTAThI MPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PaMOTHO UCIIOJIb30BATh
W3YYEHHBIM TOHATUUHBIMN ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYIUUICHUE NIPE3CHTALIUEH;

IOpU BBINOJHEHUH YYEOHBIX IPOEKTOB U UCCIEIOBaHUM (PU3UUECKUX
MPOLIECCOB paclpenessaTh OO0A3aHHOCTH B TpPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33J]a4aMH, CJICUThH 32 BBHIMOJIHEHUEM IUTaHA JACHCTBUHA U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OILICHWBAaThb COOCTBEHHBIM BKIaJI B
JeSITEIbHOCTD TPYIIIbI, BHICTPaUBaTh KOMMYHHKAaTUBHOE B3aUMO/ICHCTBUE,
IPOSIBIISS TOTOBHOCTH pa3peliaTb KOH(PIUKTHI.

K koHIy 00yueHus B 9 kJacce npeaMeETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCcu€Ta, MaTepualibHas TOYKa,
TPAEKTOPHs, OTHOCUTEITHLHOCTh MEXAHWYECKOTO MBIDKCHUS, Jehopmarius
(ynpyrasi, mjgactaueckas), TpPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3Ku, LUEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKHUE KOJICOaHUs U
BOJTHBI, 3BYK, HH(PA3BYK U YIbTPA3BYK, JICKTPOMATHUTHBIE BOJHBI, ITKAIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIEKTPbl UCIYCKAHMS U TOTJIONICHUS, aibda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SiFIEpHAsl SHEPTETHKA,

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBI>KCHUE, PABHOYCKOPEHHOE TMPSAMOJIMHEIHOE JBUYKEHHE, CBOOOIHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTHU, B3aUMOJICHCTBUE
TE€J, PEaKTUBHOE JIBIXKEHUE, KOoJieOaTeIbHOE ABMKEHHE (3aTyXaroliue u
BBIHY’KJIEHHbIE KOJI€OaHUsI), PE30HAHC, BOJIHOBOE JABUKEHHUE, OTPaKEHHUE



3BYKa, NPSIMOJIMHEWHOE pacIpOCTPaHEHUE, OTPAKEHHUE WM NPETIOMIICHHE
CBETa, II0JJHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3jioKeHue Oeoro ceTa B
CHEKTp M CJIOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAJIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3ITyYEHHs]) 10 ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX TaHHOE (PU3UYECKOE SIBJICHHE;

pacro3HaBaThb NPOSBICHUE HU3YYEHHBIX (PU3UUYECKUX SIBICHUNH B
OKpy’XarlleM Mupe (B TOM uuciae (PU3NUYECKUE SBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTHBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHE BOJHBI, I[yHAMH, 3XO0, IBETa TeJ,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrMYecKoe IEeHCTBUE BUAMMOTIO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIyYEHHUH, €CTECTBEHHBIN
PaAMOAKTUBHBIA (OH, KOCMUYECKHE Jy4d, PaJHOAKTHBHOE H3ITyYEHUE
NPUPOAHBIX MHHEPAJIOB, JEWCTBUE pPAJAMOAKTUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpPH ATOM MEPEBOAMUTH IMPAKTUYECKYIO 3aJayy B
y4eOHY10, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (IIPU3HAKU) (PUINYECKUX
SIBIICHUI;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
(du3nueckue BeIWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Teja Mpu
HEPaBHOMEPHOM JIBMOKEHUM, YCKOPEHHE, NEPEMEIICHHUE, MyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHMS, CWa YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJbC Tela, HWMIIYJIbC CHJIBI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOJHITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CHKATOU
IPY’KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXAHUYECKAs SHEPTHUSL, IEPUO
U 4YacToTa KosieOaHu#, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, MOKa3aTeidb MPEJIOMJICHUS Cpelbl), MpHU ONHUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEITUYHH,
0003HAaYEHUsI W EIUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEITUYMUHY C JPYTMMU BEJIMYMHAMH,
CTPOUTDH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HPHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIUI CYNEPHIO3ULHMH CHJI, MPUHLUMUII OTHOCHTENbHOCTH [ 'amuies,
3aKkOHbl HbIOTOHA, 3aKOH COXpAaHEHUs MMITYJIbCA, 3aKOHBI OTPAXEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN
IpU SJAEPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIIOBECHYIO (POPMYJIUPOBKY
3aKOHA U 3aIIMCBIBATH €0 MaTEMaTUYECKOE BBIPAXKECHHUE;



OOBSICHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
IIaroB C OMOpPOM Ha 2-3 M3YyYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUI,
buznYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIC 33]]a4u (ONUPAIOIIHNECs Ha CUCTEMY U3 2—3 ypaBHEHUIN),
UCIIOJIB3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3MUECKHUE BEIUYMHBI: HA
OCHOBE aHaJIM3a YCJIOBMS 3ajauy 3allMChIBaTh KPATKOE YCIOBHE, BBISBISATh
HEJOCTAIONINE WM W30bITOYHBIE IaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBI,
HEOOXOQUMBIC ISl PEIICeHUs, MPOBOAUTH pAacu€Thl U  OIICHUBATH
PEATUCTUYHOCTH TOJTYYEHHOTO 3HAYCHUS (PU3NIECKON BETUIHHEI;
pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU HOMOIIU
($u3NYECKUX METO/OB, MCIIONb3Yysl OMHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOMIOAEHUHN U OIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢uznyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbproTOHa, 3akoHa
COXpaHEHHUsl HDHEPTHH, 3aBUCHUMOCTh TEpHUoAa KoJeOaHWW TPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, NPSIMOIMHENHOE paclpOCTPaHEHHUE CBETA,
pasnokeHne Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IYUYCHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTaHOBKY M3 H30BITOYHOrO Habopa
000pyI0OBaHUs, OMUCHIBATH X0/l OTbITAa U €r0 Pe3yJIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HAaYeHUEe Uu3MepseMol BelIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTD ITYTH OT BPEMEHHU TpH
PaBHOYCKOPEHHOM JABW)XKCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMEpHOAa
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBeTa OT yrjla MaJeHUs W yria MPeIoMJICHUs OT YIJa
NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (PUKCHUpOBaTh pe3yJbTaThl IOJYYEHHOW 3aBUCUMOCTHU



¢uznyecKux BEIMYMH B BUAE TaOMUI] U rpaduKOB, NeJaTh BBIBOJBI IO
pe3ylibTaTaM HCCIeA0BAHNUS;

IPOBOJNTH KOCBEHHBIE H3MEpPEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb U YCKOPEHHE TeJla IPU PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHUE
CBOOOMHOTO TMaJeHUs, XECTKOCTh MPYXKHUHBI, KOIDPUIMEHT TpeHus
CKOJIbXKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M MEPHOJ
KoJe0aHUN MAaTeMaTUYECKOr0 W NPYKUHHOIO MAasiTHUKOB, ONTHYECKas
cwia coOuparolmeil JUH3bl, PaJUOAKTHBHBIA (OH): IJIAHUPOBATH
U3MEpPEHMs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIIIOJIHATH
U3MEpEHHs, CIeAys MPeNOKEHHOW WHCTPYKIWU, BBIUMCIATH 3HAYCHHE
BEJIMYMHBI M aHAJTM3UPOBATH MOJTyUYCHHBIE PE3yIbTAThl C YIETOM 3aJaHHOU
HOTPENIHOCTH U3MEPEHMUI;

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH NP padoTe ¢ 1abOpaTOpPHBIM
000py10BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKKM M3YyYEHHBIX (PU3UUECKUX MOJICICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETAa, JIy4, TOHKasl JIMH3a, IUTaHETapHasi MOJIEIb aTOMa, HyKJIOHHAs! MOJIEIb
aTOMHOTO s11Ipa;

XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS M3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha WX oOmHucaHus (B TOM YHUCIE:
CHHUIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HaHUA O
CBOMCTBax (U3MYECKUX SBJIEHUM M  HEoOXoauMmble (u3nyeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MaTHUHbIE PUCYHKH U3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX TIPUOOPOB U TEXHOJIOTHUECKUX MTPOLIECCOB MPHU
pelieHnn  y4eOHO-TIPAaKTUYECKUX  3a7ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS U300PAKEHU B IJTIOCKOM 3€pKajie M cCOOMparoIei JIUH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NI oOecriedeHusi 6€30MacHOCTH Tpu oOpaIeHn ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHSI 3I0POBbS U COOIIOICHUS HOPM
IKOJIOTUYECKOTO TTOBEJCHHS B OKPY KaIOIIEH Cpeie;

OCYIIECTBISATh TMOUCK HMHPOpMAIMH (PU3UYECKOTO COACPKAHUS B
HuTepHere, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OMPEeNIeHUs] JOCTOBEPHOCTH IMOJIYYEHHON MHQOpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENbHBIX UICTOYHHUKOB,



UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH YYE€OHBIX 33JaHUl HAyYHO-TIOMYJIIPHYIO
JAUTEepaTypy (HPU3HUECKOTO COACpKaHUs, CIIPABOYHbIE MaTepUabl, pECYpPCHI
cetu IHTEepHeT, Biaxerb NpUEMAaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl HPOPMALIMU U3 OJJHOW 3HAKOBON CUCTEMBI B IPYTYIO;
Co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
nyOJIMYHO NPEICTaBIATh PE3yIbTaThl IPOEKTHOM WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HM3y4yaeMoro pasjena (pU3MKd U CONpPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4YETOM OCOOEHHOCTEW ayJIUTOpHUH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoauuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NMPOrpamMMbl Bcero

Pa3zpnen 1. ®u3uka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa

11 ®dusuka - HayKa 0 PUPoe 2
1.2 dusnyeckue BETUYUHBI 2
1.3 EcTtecTBeHHOHAYUYHBII METO/1 TO3HAHUS 2

Wroro no pazneny 6

Paznen 2. [lepBoHauyanbHble CBeleHUS O CTPOEHHMH BellecTBa

2.1 Crpoenue BeniecTBa 1

99 JIBMo>KeHUE 1 B3aMMOJICHCTBHE YaCTHI] 5
' BEIECTBA

2.3 ArperatHble COCTOSIHUS BEILIECTBA 2
Hroro no pazneny 5
Paznen 3. /IBukenune U B3auMo/ieiicTBue Tej

3.1 MexaHn4Jeckoe JBMKEHHE 3

KonTposbHble

padoThbI

IIpakTuyeckue
padoThbI

0,5

0,5

DJIEeKTPOHHbBIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

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

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

bubnuorexa [JOK
https://m.edso0.ru/7f416194

bu6nuorexa [IOK
https://m.edso0.ru/7f416194

bu6nuorexa [IOK
https://m.edsoo0.ru/7f416194

bu6anoreka LIOK
https://m.edsoo.ru/7f416194

bu6nunorexa LIOK
https://m.edsoo0.ru/7f416194



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

3.2 Wuepuus, Macca, TIIOTHOCTh

3.3 Cwuna. Bune! cun

Hroro no pazneny

Pa3znea 4. /laBjieHne TBEPIABIX TeJl, )KMAKOCTEH U ra3oB

Masnenue. Ilepenaya naBineHus TBEPABIMUA

4.1
TeJaMH, KUAKOCTAMHU U Ta3aMU
4.2 JlaBrieHHE )KUIKOCTH
4.3 ATMochepHOe 1aBJICHHE
44 JleicTBHE KUIKOCTH U Ta3a Ha IOTPYKEHHOE

B HUX TCJIO
Hroro no pazneny

Paznea 5. PaGora n MoHOCTDH. JHEprus

5.1 Pa6ora u moutHOCTH
5.2 [IpocTeie MexaHU3MBI
5.3 MexaHnueckast JHEprus

Hroro no pazneny
PesepBHOE Bpems

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

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

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

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

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

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

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

bu6nmorexa LIOK
https://m.edsoo.ru/7f416194

bu6anoreka LIOK
https://m.edsoo.ru/7f416194

bu6anoreka LIOK
https://m.edsoo0.ru/7f416194



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

8 KUIACC

HanmenoBaHue pa3jie/ioB U TeM
NPOrpaMmblI

Ne i/

Pa3gen 1. TensioBbIe ABJICHUSA

11 CtpoeHue u cBOWCTBA BeLleCTBA

1.2 TennoBsie porecchl

Hroro no pazneny

Pazneun 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS

DneKTpuuecKue 3apsabl. 3apsHDKEHHbIE Tea

2.1
1 UX B3aUMOJEHCTBUE
2.2 [TocTOSIHHBIN NEKTPUUYECKUI TOK
2.3 MaruuTtHebI€e SIBJICHUAS
2.4 DNIEKTPOMAarHuTHask MHIYKIUS

Hroro no pazneny
PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoauuecTBO 4acoB

Beero KonTpoabHbie
padoThI
)
23 1
28
7
20 1
7 1
4
37
2
68 3

IIpakTuyeckue
padoThbI

0,5

12,5

DJIEeKTPOHHbIE
(uudposrbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce

bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce



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

9 KUIIACC

HanmenoBaHue pa3jie/ioB U TeM
NPOrpaMmblI

Ne i/

Pa3zgen 1. Mexannueckue siBJeHHUS

Mexanndeckoe JBIKCHHE U CIIOCOOBI ero

1.1

OIHCaAHUs
1.2 BzaumoneiicTBue Ten
13 3aKOHBI COXPaHEHHS

Hroro no pazneny

Pa3zgea 2. Mexannueckune KoJe0aHUA M BOJHBI

2.1 Mexaunueckue kojicOaHus

2.2 MexaHnueckre BOJIHBI. 3BYK

Hroro no pazneny

KoauuecTBO 4acoB

Bcero
padoThI

11

19 1

10

40

15

Pasznen 3. BJIEKTI)OMaFHI/ITHOC I10JI€ U JIEKTPOMATIrHUTHBIC BOJTHDBI

31 DJIEKTPOMArHuTHOE MOJIE U

OJICKTPOMAardiuTHBIC BOJITHBL
Hroro no pasneny

Pasgea 4. CBeToBbIe ABJICHUA

5

KonTpoabHbie

IIpakTuyeckue

padoThbI

DJIEeKTPOHHbIE
(uudposrbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6



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

4.1 3aKOoHBI pacpOCTPAaHEHHUS CBETA
4.2 JIuH3bl U onTHYecKue TPUOOPHI
4.3 Paznoxenue 6eoro cBeTa B CIIEKTP

Uroro no pazneny

Pasznen 5. KBanToBble iBJIeHUA

5.1 Hcmyckanue u MoriomeHne cBeTa aToMOM
5.2 CtpoeHue aTOMHOTO si1pa
5.3 SnepHble peakuuu

Hroro no pazneny

Paznea 6. [loBTopuTtenbHO-000011a101M I MOYJIb

[ToBTOpenue n 0600IIEHHE COIEPIKAHUS

6.1
Kypca ¢usuku 3a 7-9 knace

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

17

102

12

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6



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

ITOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

BBoanslii nncTpykTax no OT
(MOTNe15,80). ®dusuka — Hayka o
npupoze. SBieHus NpUpoabl.
duznyeckue SIBICHUS
MexaHudeckue, TCIUIOBEIE,
3JIEKTPUYECKUE, MAarHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

duznyeckue BEIUYUHbBI U UX
u3MepeHue

IlepBHYHBII HTHCTPYKTAX Ha
pabouem mecte o OT (MOT
Nel5).JlabopaTopHas padota Nel
"OnpeneneHue MeHbI JeICHUS
HIKAJIBI U3MEPUTETBHOTO prudopa”

Kaxk ¢usuka u qpyrue ecTeCTBEHHbIE

HAayKHU U3Y4aroT IPUPOY.
EcrecTBeHHOHAYUYHBIA METOT
no3Hanus. Onucanue GU3NIECKuX
SIBJICHUH C TTOMOIILIO MOJIEIeH

[lepBHYHBII HHCTPYKTAXK Ha
pabouem mecte o OT (MOT Nels).

KoaudecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IpakTuyeckue
padoThbI

Jara
U3ydeHust

DJIEeKTPOHHbBIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

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



https://m.edsoo.ru/ff09f72a

10

11

12

JIaboparopHast pabora Ne2 "
N3mepenne oObeMa KUIKOCTH U
TBEp0ro Tena"

Crtpoenue BemecTBa. ONbITHI,
JTOKa3bIBAIOIINE JUCKPETHOE
cTpoeHwue BemecTBa. JlaboparopHas
pabora Ne3 " Ornenka auamerpa
aToMa METOJIOM PsJI0B(C
HCIIob30BaHueM (pororpadmii)

JIBr>KeHMe yacTull BEUIECTBA.
BpoyHoBckoe nBmxenue, Tudysus

B3aumoseiicTBue 4acTuIl BElIecTBa :
MPUTSKEHUE U OTTAJIKUBAHHE. Y POK-
nccinenoBanue " ONBITH IO
O0OHAPYKCHUIO JICUCTBHS CHIT
MEXMOJIEKYJIIPHOTO MPUTSHKEHNS"

ArperatHble COCTOSIHHSI BEIIECTBA.
B3anumocBs3b MeX1y CBOMCTBAMU
BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSX B UX aTOMHO-
MOJIEKYJIIPHBIM CTPOCHHEM.
Oco0eHHOCTH arperaTHbIxX
COCTOSTHUM BOJIEI.

[ToBTOpHTENBHO- 0600IIAFOTITHIT
ypok 1o teme "[lepBoHavyasibHbIE
CBEJICHUS O CTPOCHUU BellecTBa"
MexaHn4ecKoe ABIKCHHE.
PaBHOMEpHOE U HEpaBHOMEPHOE

0.5

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

bubmuorexa [JOK
https://m.edsoo.ru/ff0a013e

bubnunorexa LIOK
https://m.edsoo.ru/ff0a0378

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a05c6



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6

13

14

15

16

17

18

19

20

nekenue. Cxkopocts. EquHuiis
CKOpOCTH

Pacuer IMIyTH 1 BpCMCHU IBUKCHU A

I'paduku 3aBUCUMOCTH IIyTH U
CKOpOCTHU OT BpeMeHHU. Perienne
3a/1a4 Ha HAXOXKJCHUE CPEeIHEH
CKOpPOCTH ABUIKCHUA

WNHueprius. 3akoH HHEPIUH.
B3anmopeiicTBre Ten Kak MpuyruHa
W3MEHEHUS CKOPOCTH JIBHXKEHHUS Tell

IInotHOCTB BemiecTBa. Pacuet Macchl
1 00beMa TeJla MO0 €ro MIOTHOCTH

IlepBHUYHBII MHCTPYKTAXK HA
pabouem mecte mo OT (MOTNel5).
JIaGopatopHas pabota Ne 4
«Ormpenenenue MmIOTHOCTH TBEPIOTO
Tenay»

Pemtenue 3amay mo reme "ImoTHOCTE
Berecrna"

KonrtponsHas pabora Nel o teme "
Mexanndeckoe aBmkeHmne. Macca .
[TnotrocTh"

Pa6ota Hag ommmbkamu.Crina Kak
XapaKTePUCTHKA B3aUMOICHCTBUS
ten. SIBaenne taroredus. Cuia
TsoKeCTU. CBS3h MEXKTY CHUIION
TSKECTH U Maccol tena. Cuna

but6mmoreka [IOK
https://m.edsoo.ru/ff0a0ae4

but6mmoreka [IOK
https://m.edsoo.ru/ff0a079c

bubmuorexa [JOK
https://m.edsoo.ru/ff0a0c10

bubmnoreka IIOK
https://m.edsoo.ru/ff0a0fee

bubanoreka LIOK
https://m.edsoo.ru/ff0al23c



https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

21

22

23

24

25

26

27

28

29

30

TSKECTU Ha APYTUX IJIAaHETaX.
DU3nYeCcKUe XapaKTEPUCTUKU
IUTAHET

Pemrenne 3agad mo reme "Cuiia
TsDKeCTH"

Cuna ynpyroctu. 3akoH ['yka

IlepBHUYHBII MHCTPYKTAXK HA
pabouem mecte mo OT (MOT Ne 15).
JlaboparopHast paboralNe 5
«M3y4yeHue 3aBUCUMOCTH
pactspxeHus (aedopmariim)
MIPYKUHBI OT MIPHJIOKEHHOM CUITBD»

Bec tena. HesecomocTh

Nsmepenue cun. Jlunamomerp

Pemenwne 3agau o teme " Cuna
ynpyroctu. Bec tena”

CrnosxeHue IByX CHUJI, HalpaBJIEHHBIX
110 OJAHOU MPSIMOM.
PaBHOelicTBYIOIIASA CHIT

Pemenne 3agay mo Teme
"PaBHOnelicTBYIOIIAS CHIT"

TpeHue CKoJIbKEHUS U TPEHUE
nokos. TpeHue B npupoje u
TEXHUKE

[lepBHYHBII MHCTPYKTAX Ha
pabouem mecte mo OT (MOTNel5).

but6mmoreka [IOK
https://m.edsoo.ru/ff0al778

bubnunoreka LIOK
https://m.edsoo.ru/ff0al778

bubnunoreka LIOK
https://m.edsoo.ru/ff0al8cc

bubanoreka LIOK
https://m.edsoo.ru/ff0a1502

bu6anoreka LIOK
https://m.edsoo.ru/ff0ala70

but6mmorekxa [IOK
https://m.edsoo.ru/ff0alb9c

bubanoreka LJOK
https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

31

32

33

34

35

36

37

38

JIaboparopHast pabota Ne6
«I/I?)y‘-ICHI/Ie 3aBUCHUMOCTHU CHUJIIbI
TPCHUSA CKOJIbXKCHUA OT CHUJIbI
JIaBJICHUS M XapaKTepa
CONPHUKACAIOIIMXCS TOBEPXHOCTEH»

Pemenue 3amad mo Temam «Bec
Tenay, «['padudeckoe n3o0OpaxeHme
cuiny, « CUIIBD,
«PaBHOJEHCTBYIOIIAS CHID»

KonTponbnas padora Ne2 o teme
«Cunpi»

[ToBTopHbIi nHCTpYKTax 1o OT
(MOT Nel15,80). HaBnenue.
CriocoObl yMEHbBIIICHUS U
YBEJIIMYECHUS JABJICHUS

JaBieHwne ra3za. 3aBHCUMOCTD
JaBJIEHH Ta3a OT 00bEMa,
TeMIIepaTypbl

[Tepenaya naBiieHUst TBEPIBIMU
TEeJaMU, JKHUJIKOCTSIMHU M Ta3aMH.
3axoH ITackas

JlaBieHue B )KUJAKOCTH U Tase,
BBI3BAHHOE JIEHICTBUEM CHIIBI
TSOKECTH

Pemenne 3agau mo Teme «JlaBinenue
B JKMIKOCTH U rase. 3axkoH Ilackams

CooOraromumecs COCyIbl.
I'mppaBnuueckuii npecc"

bubnunorexa LIOK
https://m.edsoo.ru/ff0alde0

bubnuoreka [{OK
https://m.edsoo.ru/ff0a20a6

bu6anoreka LIOK
https://m.edsoo.ru/ff0a2376

bubanoreka LIOK
https://m.edsoo.ru/ff0a25b0

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a2718

bubnunorexa LIOK
https://m.edsoo.ru/ff0a2826

bubanoreka LJOK
https://m.edsoo.ru/ff0a2970



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970

39

40

41

42

43

44

45

46

47

Pemenue 3agau mo treme "JlaBneHue
KUJKOCTH"

CamocrosTenpHas paboTa 1o Teme
"JlaBnenue"

Atmocdepa 3emmn. [Tpuannb
CYIIIECTBOBAHMS BO3TyIIHON
ob6onouku 3emiau. Bec Bo3myxa.
ATMochepHOe 1aBJICHHE

N3mepenue atMochepHOTro
nasnenus. OneiT Toppuuenau

Bapometp- aneponn. AtmocdepHoe
JIaBJICHUE HA PA3JIMYHBIX BBICOTaX.
3aBUCHMOCTE aTMOC(HEepPHOTO
JIaBJICHUS OT BBICOTHI HAaJl YPOBHEM
MOpSL.

Manomertpsl. [lopuiHeBon
YKHAJIKOCTHBIN HAcoC.

Pemenne 3agau mo Temam"
[lepenaua naBneHus TBEpAbLIMU
TenaMH, JXKUIKOCTSIMH U razaMu’,
"Bec Boznyxa", "AtmochepHoe
napieHue"

KonrtponsHas padora Ne3 o reme
«/laBnenue TBepAbIX TEN,
AKHUJKOCTEH U ra30B»

Pabota nax ommbkamu. JleiictBue
KHUJIKOCTHU U Ta3a Ha TIOTPYKEHHOE B
HUX TeJ0. ApXuMeaoBa cuia

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3136

bubnunorexa LIOK
https://m.edsoo.ru/ff0a2b5a

bubnunoreka LIOK
https://m.edsoo.ru/ff0a2da8

bubnuoreka [{OK
https://m.edsoo.ru/ff0a2b5a

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a2fc4

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a2fc4

bubanoreka LJOK
https://m.edsoo.ru/ff0a3276



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

48

49

50

51

52

53

IlepBHUYHBII MHCTPYKTAXK HA
pabouem mecte mo OT (MOT Nels).
JlaboparopHas pabota Ne7
«OrnpeneneHre BhITAIKMBAIOIIEH
CHUJIbI, IEUCTBYIOIICH Ha TEJO,
MOTPYKEHHOE B JKHJIKOCTbHY

IlepBHUYHBII MHCTPYKTAXK HA
pabouem mecte mo OT (MOT
Nel5).JIaboparopnast padota Ne 8
«MccnenoBanue 3aBUCHMOCTH Beca
Tena B BOJE OT 00bEMa
MOTPY>KEHHOM B KHUAKOCTh YaCTH
Tea

IInaBanue Texn

IlepBUYHBIN MHCTPYKTAXK Ha
pabouem mecte mo OT (MOT Nels).
JIaGoparopHas pabota Ne9
"KonctpyupoBanue apeomeTpa Win
KOHCTPYUPOBAHUE JIOAKHU U
OIpeIeIIeHNE €€
rpy30H01bEMHOCTH"

Pemenue 3amau no remam
"Apxumenona cuia", «IlnaBanue
cynoB. Bo3nyxoraBanue»
CaMocTosiTenpHast paboTa o TeMam

: " Apxumenosa cuna', " [lnaBanue
ten", "Bo3ayxomnaBanue"

bubnunorexa LIOK
https://m.edsoo.ru/ff0a33fc

bubmnoreka IIOK
https://m.edsoo.ru/ff0a3514

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3a96

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



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

54

55

56

57

58

59

60

61

62

63

Mexannyeckasi pabora

Mountgocts. EquHuIBEI MOIITHOCTH

VYpok-uccinenosanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noanéMe 1o Jjectauie"”

Bcepocculickas nposepodHas
pabora

IIpocThie MexaHu3Msbl. Priyuar.
PaBHOBecue cun Ha priuare. Peiuaru
B TEXHUKE, OBITY U IPUPOIE

[lepBUYHBIN HHCTPYKTaX Ha
pabouem mecte o OT (MOT Nel$)
JlaGopaTopHas paboTta
NelO«MccnenoBanue ycnoBuit
PaBHOBECHSI phIYaray

Pemenue 3amay mo temMe «Y CIIOBUSA
PaBHOBECHS pblyara

Koaddunment nonesnoro necTpust
MEXaHHU3Ma.

IlepBHUYHBII MHCTPYKTAXK HA
pabouem mecte o OT (MOT Nel5).
JlabopaTtopHnas padota Ne 11"
N3amepenne KIIJI HakimoHHOM
IIJIOCKOCTH"

Pemenne 3ama4a o teme "Pabora,
MomHocTh, KIT/"

bubnunorexa LIOK
https://m.edsoo.ru/ff0a3f82
bubnunorexa LIOK
https://m.edsoo.ru/ff0a3f82

bubnuoreka [{OK
https://m.edsoo.ru/ff0ad4ee6

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

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

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

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a4c48



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4c48

64

65

66

67

68

KonrponsHas pabora o Teme
«Pabora u momHocTh. KIT/I»

MexaH1uecKas SHeprusl.
Kunernueckas 1 noTeHIMaIbHAs
9HEPrusi.3aKOH COXPAHEHUS
MEXaHUYECKON SHEPruu

Pemrenue 3agaud mo reme "
Mexanunueckas sHeprus""
PesepBHblit ypok. Pabora ¢
TEKCTaMM 110 TeMe "MeXaHn4ecKoe
nBIKkeHue"

Hroroe noBropeHue

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

INOYPOYHOE IIVTAHUPOBAHUME
8 KNIACC

12

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

bubmnoreka IIOK
https://m.edsoo.ru/ffOa4ffe



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ffe

KoJsnuyecTBo yacoB

DJIeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoka Kontpoabusie IlpakTnueckue
n/n Bcero u3ydyeHusi  oOpasoBaTejibHbIE
padoThI padoThbI
pecypcbl
BBoansrii nnctpykrax no OT (MOT
Ne15,80).OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETHUECKOU TEOPUH 1 bubamorexa LOK
P p https://m.edsoo.ru/ff0a5256
Y WX OIBITHBIE MOJTBEPKICHHUS.
Macca u pazMep aTOMOB U MOJIEKYJI
Mopenu TBEPOTO, KUJIKOTO U 1 bubmmoteka IIOK
ra3000pa3HOro COCTOSTHUI BeIllecTBa https://m.edsoo.ru/ff0a540e
OObscHeHne CBOMCTB TBEPAOTO,
KHUJIKOTO U Ta3000pa3HOTO
COCTOSIHUI BEIIECTBA HA OCHOBE 1

ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOW Teopun



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e

bubnunorexa LIOK

4 Kpucrannuaeckue u amopHbIe Tena httos://m.edsoo.ru/ff0a5800

5 CmauuBaHue U KallWJUISIPHOCTb. bubmmoreka [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530

6 TemmoBoe pacmmpeHne u cxatue bubmmorexa LIOK

https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEpATYpbl

7 CO CKOPOCTBIO TETUIOBOTO JIBHIKEHUS
qJacTull. BHyTpeHHsIST SHEPTHs 1
CHIOCOOBI €€ U3MCHCHHUS

8 Buasl Teronepenaun buGnuorexa [IOK

https://m.edsoo.ru/ff0a6412
VYpoxk-konpepenuus "[IpakTnyeckoe

9 HCII0IL30BAHUE TEIIOBEIX CBOMCTB bubnunoreka LIOK
BEIIECTB U MAaTEPHUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

CamocrosiTenpHast paboTa 1o TeMam:

10 " BayTpenHss sHeprus', "Buabt
Terionepenadun”

1 KonuuectBo Tennotel. Y aenpHas bubmuoreka [{OK
TETUIOEMKOCTD https://m.edso00.ru/ff0a6976
YpaBHeHUE TEIJIOBOTO OaaHca.

12 TemnmooOMeH u TermioBoe brbmmorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
[lepBHYHBII HTHCTPYKTAX Ha
13 pabouem mecte o OT (MOT Nels). bubnuotexa [JOK

JlaGopatopHnas pabora
Nel"UccnenosaHue sIBICHUS

https://m.edsoo.ru/ff0a6a98



https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

TEII000MEHa NPY CMEUTHBAHUN
XOJIOHOM U ropsiueid Boab!"

[TepBUYHBII MHCTPYKTAXK HA
pabouem mecte o OT (MOT Nels).

bu6nmoreka [IOK
14 Jlaboparopnast pabora Ne2
" patop P . https://m.edsoo.ru/ff0a6bb0
Ornpenenenne yaenbHOM
TETUIOEMKOCTH BeIiecTBa"
Pacuet konmyecTBa TEILIOTEHIL,
15 HEOOXOAMMOTO JIJIsI HarpeBaHuUs Tea
Y BBIICIISIEMOTO UM TIPH OXJIXKICHUU
16 Pemenwne 3agau mo teme" bubnunoreka LIOK
KomnuectBo Temnorsr" https://m.edsoo.ru/ff0a5¢c60
[ToBTopHBI nHCTpYKTaX 110 OT Bu6 LIOK
nOIMOTeKa
17 HMOT Nel5,80).OnHeprus Tomiuba.
( ) P https://m.edsoo.ru/ff0a7b5a
VY enbHas TEII0Ta CropaHus
[InaBnenue u oTBepIEeBaHUE
18 KPUCTAUIMYECKUX TeJl. Y IeNIbHas bubmorexa HOK
P de https://m.edsoo.ru/ff0a71d2
TEIIOTa TIABJICHHS
CamocTosTenbHas paboTa Mo Temam:
"KonunuectBo Tennotsl", "OHeprus
19 tomnusa", "[Inasaenue u bubmorexa [JOK
’ https://m.edsoo.ru/ff0a72fe
OTBEpCBaHNE KPUCTALUTHICCKUX
Ten"
20 [TapooGpa3zoBaHue U KOHACHCAIHSL. bubmuorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
21 Kunienue. VY nenpHas temiora but6mmorekxa [IOK

Hap006pa30BaHI/I${ 1 KOHACHCAIIUH.

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

22

3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS
0T aTMoc(epHOTO JTaBICHUS

Brnaxnocts Bo3ayxa. [lepBuuHbIit
MHCTPYKTaX Ha pabodyeM MecTe 1Mo
OT (MOT Nel5). JlabopaTopHas
pabota Ne 3"Onpenencuue
OTHOCUTEIBHOW BIAXKHOCTH
BO3yXxa"

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3amay Ha OIIpCACIICHUC
BJIAJKHOCTH BO3JyXa

[TpuHIMIBI paGOTHI TETIIOBBIX

nsurareneif. [lapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CTOPaHHUs

25

KII/ TermmoBoro nBurarens.
TenoBble ABUTATENN U 3aILATA
OKpY’Karollel cpebl

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHUsI U MIPEBPALLICHUS
OHCPIHYH B TCIJIOBBIX IMPOLECCax

[ToBTOpUTENBHO - 00600IIAOITIIT
ypok 1o teMe "TemnsoBblie IBIEHUS.
N3menenne arperaTHbIX COCTOSTHUI
Berecrna"

KonrtponsHas padora Nel mo reme
"TemoBble ABiIeHud. M3Menenne
arperaTHbIX COCTOSIHUMI BemiecTa"

Pabora Hag
omuOKamMu. JnexTpusanus tei. /[Ba
poJia AMEKTPUIECKIX 3apsI0B.

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a83f2

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



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

[IpoBOAHMKY M TUAIEKTPUKU. 3aKOH
COXPAHEHUS JIIEKTPUYECKOTO 3apsaia

Ypoxk-uccienopanue "DieKTpuzanus

30 TeJ UHIAYKIUEH U TIPH
COMPUKOCHOBEHUH"

31 BzaumopeiicTBue 3apssKeHHBIX TEII. bubnunorexa LIOK
3akon Kymnona https://m.edsoo.ru/ff0a87e4
DNeKTpUYECcKoe MoJie.

39 HanpsikeHHOCTD 371€KTpUYECKOro Bbu6motreka [JOK
nosst. [IpuHnun cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX TMOJIeH
[ToBTOpHBINA HHCTpYKTaXx 1o OT
(MOT Nel15,80). Hocurenu

33 AIIEKTPUUECKUX 3aPS/I0B.

DOneMeHTapHbIil 3apsa. CTpoeHue
aToMa

34 Pemenue 3aa4 Ha prUMeHEHNE bubmuoteka [IOK
CBOWCTB AJIEKTPUYECKHUX 3apsII0B https://m.edsoo.ru/ff0a90cc
CamocrosrenbHas padora 1o reme"

35 DNEeKTpUUYECKHE 3apsibl. bubnnorexa [JOK
3apspKeHHBIC TeJla U UX https://m.edsoo.ru/ff0a8ef6
B3auMogencTeug"

DNEeKTPUUECKUN TOK, YCIOBUS €T0

36 cyuiectBoBaHus. McTouHukmu bubnnorexa [JOK
> MEKTPHHECKOTO TOKA https://m.edsoo.ru/ff0a95a4

37 JIefcTBHSI 2IEKTPUUECKOTO TOKA bubmmorexa LIOK

https://m.edsoo.ru/ff0a96b2



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

38

39

40

DneKkTpruyecKas 1enb 1 e€
COCTaBHBIC YaCTH

Cuna Toka. AMnepmerp.
DIEeKTpUYECKOEe HaAIIPSKEHUE.
BosbT™meTp

CornpoTuBiieHNE NPOBOJHUKA.
VY nenbHOE CONPOTUBIICHHE
Bemectra. Peocrar

bub6nmoreka IIOK
https://m.edsoo.ru/ff0a8bd6

bubnunorexa LIOK
https://m.edsoo.ru/ff0aa738

41

IlepBHUYHBII MHCTPYKTAXK Ha
pabouem mecte mo OT (MOT Nels).
Jlaboparopnas pabota Ne 4
"U3mepeHue u peryimpoBaHue CUIIbI
TOKa"

42

IlepBHUYHBII MHCTPYKTAXK HA
pabouem mecte o OT (MOT
Nel5).JTaboparopHas pabota
Ne5"H3mepenue U peryupoBaHue
HanpspkeHns"

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a9e14

43

3aBUCUMOCTH CHJIBI TOKA OT
HanpsbkeHus. 3akoH OMma a1
ydacTKa [enu

bu6mmoteka IIOK
https://m.edsoo.ru/ff0aa44a

44

IlepBHYHBII HTHCTPYKTAX Ha
pabouem mecte o OT (MOT Nel5)
JlabopaTtopHnast pabota Ne6
"HccnenoBanue 3aBUCUMOCTH CUJIBI
TOKa, WAYIIETO Yepe3 pe3ucTop, oT
COIIPOTHUBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

but6mmoreka [IOK
https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

45

46

47

IlocnenoBaTenbHOE U napajjicJIbHOC
COCAUHCHU IMTPOBOAHUKOB

Permrenue 3agad mo reme
"ITocnenoBareilLHOE U
napajuieIbHOE COCTUHEHUS
MPOBOIHUKOB"

[TepBUYHBII MHCTPYKTAXK HA
pabouem mecte o OT (MOT
Nel5).JIaboparopnas pabora
No7"TIpoBepka rpaBuiia CI0KEHUS
HaIpsHKEHUN IIPU
IIOCJIEI0BATEILHOM COEITUHEHUN
JBYX PE3UCTOpPOB"

bub6nmoreka [IOK
https://m.edso0.ru/ff0a9838

bubnuoreka [{OK
https://m.edsoo.ru/ff0aaa58

48

[TepBUYHBII HHCTPYKTaXK Ha
pabouem mecte mo OT (MOT
Nel5).JIabopatopHast pabota Ne§
"[IpoBepka mpaBuiia i CUIIBI TOKA
MIPH TTAPAILIEIIEHOM COCIMHEHUT
pe3uctopoB”

bu6nunorexa LIOK
https://m.edsoo.ru/ff0aadle

49

50

51

Pemenue 3aga4 Ha npuMEHEHNE
3akoHa OMa /17151 pa3InyHOro
COEIMHEHUS IPOBOIHUKOB

PaboTa 1 MOITHOCTH
AIEKTPUIECKOTO TOKA. 3aKOH
Hxoynsa-JIenna

IlepBHUYHBII MHCTPYKTAXK HA
pabouem mecte mo OT (MOT Nels).
JlaGopatopHnas pabora

bu6nmorexa LIOK
https://m.edsoo.ru/ff0aaf8a

bubnunorexa LIOK
https://m.edsoo.ru/ff0ab124

but6mmoreka [IOK
https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0

Ne9"Omnpenenenue paboTsl 1
MOIIHOCTHU 3JIEKTPUYECKOTO ToKa"

Pemenue 3amay o reme"Padora u

52 MOIITHOCTb 3JIEKTPUUYECKOTO TOKa". Bubmaorexa ITOK
https://m.edsoo.ru/ff0aa738
3akon Jlxxoyns-Jlenua.
DneKTpuuecKue Uenu u
53 MOTPEOUTENH IIEKTPUUECKOI bubmmoreka [JOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUe
[ToBTOPHTENIBHO-0000IIAFOIIHI YPOK
54 o TeMI; "HOCTO;IHHI,H;IJl e bubmmorexa [IOK
. https://m.edsoo.ru/ff0abd2c
ANEKTPUYECKUN TOK
55 KonTponbnas padora Ne2 no teme " Bbu6motreka [JOK
[TocTosiHHBIH 31eKTpUYeCKUi TOK" https://m.edsoo.ru/ff0abea8
Pabora Hag ommoOkamu.IloctosHHBIE
MarHHTHl, HX B3aHMOJICHCTBHE.
56 MarnuTtHoe noje. MarHuTHoe 1mosie
3emMiI ¥ €T0 3HaYeHue I )KU3HU Ha
3emie
57 Bcepoccuiickas npoBepouHas bubmuoteka [IOK
paborta https://m.edsoo.ru/ff0acc5e
58 VYpok-uccnenosanue "N3yuenue bubmuoreka [JOK
MOJIEH MOCTOSTHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
OmneIT OpcTena. MarHuTHoe nojie
59 AJIEKTPUYECKOTr0o TOKa MarautHoe bubnuotexa [JOK

IIOJIC KaTyIIKU C TOKOM.
HpI/IMCHCHI/IC QJICKTPOMArHuToOB

https://m.edsoo.ru/ff0acld2



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac1d2

60

IlepBHUYHBII MHCTPYKTAXK HA
pabouem mecte mo OT (MOT
Nel5).JIabopaTtopHas padbora
Nel0"Uzyuenue nectBus
MarHMTHOT'O TOJISl Ha MPOBOJHUK C
TOKOM"

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTpOABUTATEIb TIOCTOSIHHOTO
ToKa. Mcmonn30Banue
AJICKTPOJIBUTaTEICH B TEXHUYECKUX
yCTPOMCTBAX M HA TPAHCIIOPTE.

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac86¢c

62

63

64

KonTponbnas padorta Ne3 no teme
"MaruuTtHbie SBiIeHUS"

Pabora nag omubOkamu .OnbITEL
@Papajnes. 3aKOH IEKTPOMAarHUTHON
naaykuuu. [Ipasuno Jlenna

Pemenne 3amad mo teme" SIBnenue
3JE€KTPOMAarHUTHOM

UHAYyKUUU" .OnbITH IO
HCCIIEJOBAHUIO SIBIICHUS
AJIEKTPOMArHUTHOW WHYKIIHU:
HCCIIeIOBaHNE U3MEHEHNH 3HAUYEHHUS
Y HaIlpaBJIEHUS WHIYKIIMOHHOTO
TOKa

0.5

bubmuoreka [IOK
https://m.edsoo.ru/ff0acOba

65

Onektporereparop. Criocoos

MTOJTYYEHUS AICKTPUIECKOI YHEPTUH.

DJIEKTPOCTAaHIIUM Ha
BO300HOBIIEMBIX NUCTOYHUKAX
SHEPTHH



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac0ba

[ToBTOpUTENBEHO- 0000IAOIIUI

I[TPOTPAMME

INIOYPOYHOE IIVTAHUPOBAHUME
9 KIIACC

66 YPOK 1O TeMe "DIeKTpOMarHuTHas 1 bubamorexa LOK
" https://m.edsoo.ru/ff0ach14
WHIYKIUA
67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1 ];::riH;I;T:é(;grou;:f 0acdch
68 Hrorosoe moBTOpEeHUE 1
OBIIEE KOJIMYECTBO YACOB I10 68 125



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acdc6

KoauuecTBO 4acoB

DJIEeKTPOHHbIE

Ne Hara uugposbie
Tema ypoka Konrpoabnsie IIpakTuueckue
n/n Bcero u3yyeHusi o0pa3oBaTe/IbHbIE
padoThbI padoThI
pecypchl
BBoanslii unctpykrax no OT (MOT
Nel5,80). MexaHnnueckoe JBHKECHHE.
1 M ) C 1 bubnnorexa [JOK
aTepuaibHas Touka.Cucrema
P https://m.edsoo.ru/ff0ad474
orcyera. OTHOCUTENBHOCTh
MEXaHUYECKOTO JIBM)KEHUS
5 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnnorexa [HOK
IBIDKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsIMOITUHENHOE
3 nBuxkeHue. CpeaHsisi 1 MTHOBEHHAs 1
CKOpPOCTh
[IpssMonMHENHOE paBHOYCKOPEHHOE
BrKeHHE. Y ckopeHue. CKopocThb
4 8 . P P 1 bubmuorexa [JOK
MPSIMOJIMHEHHOT O
P https://m.edsoo.ru/ff0ad8d4
PaBHOYCKOPEHHOT'O JIBH)KEHHUSI.
I'paduk cxopoctu
Pemenue 3ana4 no reme
5 "[IpsiMmonuHEtHOE PaBHOYCKOPEHHOE 1
nBIkeHne"
5 IlepBHUYHBII MHCTPYKTAXK Ha 1 1 bubnnorexka [JOK

pabouem mecte mo OT (MOT Nels).

https://m.edsoo.ru/ff0adb18



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

Jlaboparopnas padora Nel
"OnpeneneHue yCKOpeHus Tejla Ipu
PaBHOYCKOPEHHOM JIBHKEHUU TI0
HaKJIOHHOM m1ocKocTh"

CBoOoaHoe nagenue tei. OMbITh

! lanunes
8 Pemrenue 3agaud mo reme "
CBo0OogHoe nagenne Ter"
PaBHOMEpHOE ABMXKEHHUE 11O
9 OoKpyxkHocTH. [lepuon u yacrora bubnuorexa [JOK
oOpatieHus. JInneitnas u yrimonast https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 LenTpocTpeMUTENbHOE YCKOPEHHE
CamocrosTenpHas paboTa 1o Teme
11 "MexaHnyeckoe IBUXKEHUE U Bubmorexa ITOK
https://m.edsoo.ru/ff0ae612
CITOCOOBI ero onucanus"
IlepBrriit 3akoH HproToHa. BekTo
12 CHJIpLI.BTOpOﬁ 3akoH HproTOHA. ’ bubnuorexa LHOK
N https://m.edsoo.ru/ff0ae72a
PaBHonelicTByIOIIAs cuiia
13 Tperuii 3akoH HproToHa. bubnnorexka [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1a4 Ha mpyUMeHEHNE bubnuoreka [IOK
3ak0oHOB HprroTOHA https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuia ypyrocri. 3akon T'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau nmo reme «Cuna

YIPYTOCTH»



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2

IToBTOpHBIN HHCTpYKTaXx 110 OT
(MOT Nel15,80).JIaboparopHas

bubmuorexa [JOK

17 pabota No2 «Onpenencaue https://m.edsoo.ru/ff0aee28

HKECTKOCTHU MPYKUHBD»
bubmuorexa [JOK

18 Cina Tpeiis https://m.edsoo.ru/ff0af738

19 Pemenue 3agau mo reme «Cuna bubnuorexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
[TepBUYHBII HHCTPYKTaXK Ha
pabouem mecte mo OT (MOT Nels).

20 Jlaboparopuas padora Ne3 bubmmorexa [JOK

https://m.edsoo.ru/ff0af8be
"Onpenencaue kodpdummenrta
TPEHUs CKOJIbKEHUs"
Pemenue 3amau nmo treMe "3aKOHEI
21 Hrrotona. Cuna ynpyroctu. Cuna bubmmorexa [JOK

. https://m.edsoo.ru/ff0afb8e
TPEHUS
Cuna Ts>KeCTH M 3aKOH BCEMUPHOTO

29 TATOTEHUS. Y CKOPEHHE CBOOOIHOTO bubnuoreka [IOK
najeHus. JIBuKeHue IIaHeT BOKPYT https://m.edsoo.ru/ff0af044
Connua
Pemenue 3ampau no reme "Cuna

23 TSDKECTU U 3aKOH BCEMUPHOTO
TAroTeHus"

24 [IepBasg kocMHuueckas CKOPOCTb. bubnnorexka [HOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
IToBTOpHBIN MHCTpYKTaXx 110 OT

25 (UOT Nel5,80). Pemmere 3a1a4 1o bubmmorexa [JOK

Teme" B3aumonetictsue ten"

https://m.edsoo.ru/ff0af5f8



https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af5f8

PaBHOBecue maTepraIbHOW TOYKHU.
AOGcooTHO TBEPOE TEIIO.

26 PaBHoBecue TBEpAOTO TENA C bubmmorexa [JOK
. % https://m.edsoo.ru/ff0afe36
3aKperIEHHOW OChIO BpalllCHUSI.
MowmeHT cuibl. LleHTp TsokecTn
PaBHOBecue MaTepraIbHOW TOYKHU.
AOGCooTHO TBEPOE TEIIO.
27 PaBHoBecue TBEpaOTO TENA C
3aKpeTIEHHOW OChIO BpAIlICHUSI.
MowmeHT cunsbl. LleHTp TskecTH
28 Pemenue 3agau mo reme "MomeHT bubmuorexa [JOK
cwibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToBTOpHTENBHO- 0000IIIAFOIITHIT
29 ypok 1o TeMe "MexaHuueckoe bubmmorexa [JOK
. https://m.edsoo.ru/ff0b0408
nBIoKenne. Bsaumonerictsue ten"
KonTponbnas padota Nel mo teme
30 "MexaHnuecKkoe IBUKEHHE. bubmmorera [TOK
. https://m.edsoo.ru/ff0b06ec
B3aunmopeiictue ten"
Pa6ora Hax ommOkamu. Ummnysnsc
31 tena. iMmynbce cuiibl. 3akoH bubnnoreka [JOK
COXpaHEHUs UMITYJIbCa. YIIPYroe U https://m.edsoo.ru/ff0b07fa
HEyIpYyroe B3auMOJEHCTBUE
32 Pemenue 3amad mo reme "3akoH bu6mmorexa [IOK
COXpaHEHUs NMITyJbca' https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koHpepenuus "PeakTuBHOE

JBUJKEHHE B IIPUPOJIE U TEXHUKE"



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

34

Mexanunueckasi paboTa U MOLUTHOCTb.
Pabota CHIIBI TSIKECTH, CUIIBI
YIOPYTOCTH U CUJIbI TpEeHUs"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb0a84

35

36

37

38

Pemrenue 3agaud mo reme "
Mexannueckasi paboTa U MOITHOCTB"

[TepBUYHBII MHCTPYKTAXK HA
pabouem mecte o OT (MOT Nels).
Jlaboparopnas padota Ned
«Omnpenenenue paboOThI CUIIBI TPEHUS
IIPY PAaBHOMEPHOM JIBIKCHUH TeJia
10 TOPU30HTATBHOMN MTOBEPXHOCTH

CBs3b 3HEprUU U paboTHI.
IloTeHunanpHas SHEPTHUs.
Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPIUU

3akoH COXpAaHCHUA DHCPIUU B
MCXAaHUKEC

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb0db8

39

Pemenue 3ana4 no teme "3akoH
COXPAHEHHUs PHEPTUU B MEXaHHUKe"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb0c32

40

IlepBUYHBII MHCTPYKTAXK HA
pabouem mecte o OT (MOT Nel5)
Jlabopartopnast pabota Ne5
«M3yueHue 3aKkoHa COXpaHEHUS
SHEPTUN»

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb12fe

41

KonebarensHoe JABMKCHHEC U €T'O0
XapaKTCPUCTHUKHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0b1858



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

42

3aryxaromue KoieOaHusl.
BrinyxeHHbie KoeOaHusl.
Pesonanc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b20f0

43

44

45

46

47

MaremaTuyecKuid U NPy KUHHBINA
MaaTHUKU. [IpeBpalienue snepruu
MIPY MEXaHUYECKHUX KOJICOaHMSIX

VYpoxk-uccienoBanue «3aBUCUMOCTb
repuo/a KojiebaHuM OT KECTKOCTH
MIPYXKUHBI U MAacChl Tpy3a»

[lepBUYHBIN HHCTPYKTaX HA
pabouem mecte o OT (MOT
Nel5).JIaboparopnast pabota Ne6
«OrmpeneneHue 4acToOThl U EPHOIA
KOJICOaHUH TIPY>KUHHOTO MasITHUKA

[TepBUYHBII HHCTPYKTAX Ha
pabouem mecte mo OT (MOT
Nel5).JTaboparopHas pabota Ne7
«IIpoBepka HE3aBUCUMOCTH MEpHOA
KosieOaHui TPpy3a, MOABEIIEHHOTO K
HUTH, OT MacChl rpy3a»

Perttenne 3agau mo reme
"Mexannyeckue konedanus"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

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

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb197a

48

MexaHn4ecKkue BOJHBI B TBEPIAOM
tene. CelicMuyecKue BOJHBI. 3BYK.
Pacnipoctpanenue u otpaxkeHue
3ByKa

49

[ToBTOpHBINA HHCTpYKTax Mo OT
(MOT Nel5).Mexanuueckue BOJIHBI.

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb21fe



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

50

51

52

CBolCTBa MEXaHUYCCKUX BOJIH.
HpOI[OJIBHBIG " MOIICPCUHBIC BOJIHBI

Pemenne 3agau mo teme" Jlnuxa
BOJIHBI U CKOPOCThH €€
pacrnpoctpaneHus"

I'poMKOCTb 3ByKa M BHICOTA TOHA.
AKYCTHYECKUH PE30HAHC.
3aBHUCHUMOCTb BBICOTHI 3ByKa OT
4acTOTHI

Ypok-koHpepeHuus "YnbpTpa3Byk u
nH(}pa3ByK B MPUPOJIE U TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca

53

[ToBTOpUTEINEHO--0000AIOIITU I
ypok 1o Teme " Mexannueckue
KoJieOaHus U BOJIHBI"

bubmuorexa [JOK
https://m.edsoo.ru/ffOb25f0

54

55

56

Pemenue 3amau mo treme " 3aKOHEI
coxpaHeHus. MexaHn4eckue
KOJIEOaHUA U BOJIHEI"

KonTtponbHast pabota Ne2 o reme
"3aKOHBI COXpPaHEHUS.
Mexanunueckue kojaeOaHus U BOJHBI"

DNeKTPOMarHuTHOE TOJIE.
DNeKTPOMarHUTHHIE BOJHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

57

58

CBolicTBa 3JIEKTPOMArHUTHBIX BOJTH
Ypok-koupepenmus "[lkana
AJEKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBanue 31€KTPOMarHUTHBIX
BOJIH JIJISL COTOBOM CBSI3H"

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2fe6



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

59

Pemenue 3agau Ha onpenenenue
YacCTOThI U JJIUHBI
3JIEKTPOMATHUTHOMN BOJIHBI

60

61

62

DneKTpOMarHuTHas MpHUpoJia CBETA.
CxopocTts cBeta. BomHoBbie
CBOICTBA CBETa

Uctounuku cBeta. [IpsimMonuneitHoe
pacnpocTpaHEeHUE CBEeTa. 3aTMEHUs
Connua u JlyHsl

3aKOH OTpa)K€HUs CBETA. 3epKaia.
Pemenue 3a1a4y Ha mprUMeHEHHE
3aKOHA OTPAXKCHHSI CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b31d0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3658

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb38c4

63

[Ipenomnenue cBera. 3aKoH
MIPEJIOMIICHUS CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb3aea

64

65

[TonHOE BHYTpEeHHEE OTpaKEHUE
cBeTa. Vcrmos30Badnne MOTHOTO
BHYTPEHHET0 OTPAXKEHU B
OIITHYECKUX CBETOBOIAX

IlepBUYHBIN MHCTPYKTAXK HA
pabouem mecte mo OT (MOT Nels).
JlaboparopHnast pabota
Ne8"HUccnenoBaHue 3aBUCUMOCTH
yriia IpeaoMJIeHHs] CBETOBOTO JIyda
OT yTJja MajeHus Ha FPaHuLe

"BO3IyX-CTEKIIO

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b3c5c

66

Hcnonp30Banme mOJIHOTO
BHYTPEHHET0 OTPAKECHUSI CBETA :



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

CBCTOBOAbI, OIITUKOBOJIOKOHHAA
CBA3b.

67 Pemenne 3agau mo Teme "3aKoHBI bubnuorexa [JOK
OTpaXXEHUA U MPEJIOMJIICHUS cBeTa" https://m.edsoo.ru/ff0b2c6c

bubmuorexa [JOK

68 JIunzel. OnTHYecKast cuja JUH3bI httos://m.edsoo.ru/ffOb3f2c

. bu6mmoreka [IOK

69 [TocTpoenue n3o00pakeHU B JIMH3aX httos://m.edsoo.ru/fobAadda
[TepBUYHBII HHCTPYKTaXK Ha
pabouem mecte mo OT (MOTNel5).

70 Jlaboparopuas pabota Ne9 bubnnoreka [JOK
"Onpenenenre GoKycHOTO https://m.edsoo.ru/ff0b4206
PACCTOSIHUS U ONITHYECKOM CHUJITBI
coOuparonien JTHH3bI"

I'ma3 kak ontuyeckas cucTeMa.
71 3penue. Pemenne 3aau mo reme bubmmorexa [TOK
https://m.edsoo.ru/ff0b4684
"CBeToBbI¢ sBICHUSA"
VYpok-koH(pepenuusa "Ontuyeckue
72 JII/II)H30BHe?1pII)/I6;)H", " JledexTsl bubmmorexa LIOK
https://m.edsoo.ru/ffOcOa7e
3penus”, " Kak coxpanuts 3peHue"
Pa3noxxenue 6enoro ceera B CEKT.

73 OneiTel HetoToHa. Coxenue bubnnoreka [JOK
CIEKTpaJIbHBIX LBETOB. [{ucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
[lepBHYHBII HTHCTPYKTAX Ha

74 pabouem mecte o OT (MOT Nels) bubnuorexa [JOK

Jlaboparopnas padotaNe 10 "OnbIThI
0 pa3NoKEHUI0 OENoro cBeTa B

https://m.edsoo.ru/ff0cOe2a
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CIIEKTP U BOCIIPUATHIO LIBETA
MPEIMETOB MPHU UX HAOIIOICHUU
Yyepe3 [BETOBbIC (PHIIBTPHI"

[ToBTOpHTENBHO- 0000IIAFOIITHIT

75
ypok 1o Teme" CBeToBbI€ sIBIICHUS"
76 Kontponbnas padora Ne3 "CeroBbie
sIBJICHUS"
77 Omnsitel Pe3epdopaa u ruranerapHas bubnuorexa [JOK
MOJIEIIbL aToOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Monens atoma
bopa
Hcnyckanue u MorjoiieHne cBera
79 atomoM. KBanThl. JInHeluaTeie bubmorexa LHOK
https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpok-nipaktukyMm "Habmonenune bubnuotexa [JOK
CIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHJIBI bubmorexa HOK
https://m.edsoo0.ru/ff0c1672
82 CrtpoeHue aTOMHOTO sifipa. bubnmnorexa [JOK
Hyxnonnas monens https://m.edsoo.ru/ff0c18ac
83 PannoaxkTiBHBIE IPEBpAILICHHUS. bubnuoreka [IOK
N3otomnsr https://m.edsoo.ru/ffOclal4
84 Pemrenue 3amay mmo reme: bu6mmorexa [IOK
"PapnoakTuBHBIE NpeBpaleHus" https://m.edsoo.ru/ffOclb4a
85 [Tepwon moypacmnana
YPOK-KOH(bepeHHHH bubnuotexa [JOK
86 PannoakTrBHBIE U3TyUEHUS B

MIPUPOJE, MEAULIMHE, TEXHUKE"

https://m.edsoo.ru/ff0c2126
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SAnepHble peakuu. 3aKOHbI

87 COXpPaHEHUS 3aps0BOTO U bubmmorexa [IOK
P P https://m.edsoo.ru/ff0c1c58
MaccOBOI'0 YHCET

88 DHeprus CBA31U aTOMHBIX SJIEP. bubnuorexa [JOK
CBsi3b Macchl U SHEPTUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau no reme "SaepHeie
peakuuu"

90 Peakuuu cunTe3a u neneHusd saep. bubnuorexa [JOK
Ucrounuku sueprun CosHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koudepenuus "Anepnas

91 sHepreTuka. JlencTus
pPaJIMOAKTUBHBIX U3ITyUYCHUHN HA
KUBbIE OpraHU3MbI"

[ToBTOpHTENBHO- 0000IIIAFOIITHIT

92 ok 1o teme "On KBaHTOBBIE bubmmorexa [JOK
vP " https://m.edsoo.ru/ff0c223e
SIBIICHUST

93 KonrtponsHas pabora Ne4 o teme "

KBanToBsbIe siBieHUS"
Pabota nag ommbkamu. Pemenue

94 ACYETHBIX ¥ KAYeCTBEHHBIX 33]1a4 bubmorexa HOK
P | . g https://m.edsoo.ru/ff0c245a
o teme "B3aumopeincTBue Ten
[ToBTOpenue, 06o61eHue. Peenue

95 ACYETHBIX ¥ KAYeCTBCHHBIX 33]1a4 bubmmorexa [JOK
P | | https://m.edso0.ru/ff0c2572
1o Teme "TerioBbie MPOIEecChl
IToBTropenue, o6o0menue. Pemenue

96 pacueTHBIX ¥ Ka4€CTBEHHBIX 33]1a4 bubnuorexa [IOK

o Teme "KIIJI TermoBbix
nBurareiein”

https://m.edsoo.ru/ff0c2a22
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[ToBTropenue, o6o0menue. Pemenne

bu6mmoreka [IOK
97 pacUYETHBIX U KQaUECTBEHHBIX 3aa4 1
| https://m.edsoo.ru/ff0c2b30
o reme "KIIJ[ anekTpoycraHoBOK"
[ToBTOpenue, o6o0menue. Pemenue
98 ACUETHBIX M KAUECTBEHHBIX 3a1a4 1 bubmmorexa [IOK
P | | A https://m.edsoo.ru/ff0c2c52
1o TeMe "CBETOBLIE SIBICHUS
[ToBTOpenue, o600meHne. Pabora ¢
99 TEKCTAMH 110 TeMe "3aKOHBI 1 bubmnorexa [IOK
. https://m.edsoo.ru/ff0c2d6a
COXpaHEHUs B MEXaHUKE
[ToBTOpenue, 0600meHne. Pabora ¢
100 Tekcramu 1o TeMe "Konebanus u 1 bubmorexa [TOK
\ https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTrOopenue, o600menue. Pabora ¢
101 TekcTamu 110 Teme "CBeETOBBIE 1 bubnmorexa LOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o6o6menue. Padora ¢
102 TekcTamu 110 Teme "KBaHnTtoBas u 1
snepHast pusuka"
OBHIEE KOJIMYECTBO YACOB I10 102 12

ITPOTPAMME
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