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IMNOACHHUTEJIBHAA 3AIINCKA

[Iporpamma 10 (Qu3uke Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJICHA HA OCHOBE TMOJOXKEHUH M TpeOOBaHMII K pe3yJbTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa3oBaTENbHON IMPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 000, a Taxxke ¢ yuétoMm (henepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yue6Horo npeamera «duzukay.

CopepxaHue mnporpaMMmbl 10O (U3KMKe HampaBieHO Ha (opMupoBaHUe
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOIIMXCA W OpPraHU3alUi0 H3yYEHHUS
¢u3MKu Ha NEATEIbHOCTHOM OcHOBe. B mporpamMme mo (u3HMKe YYUTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpenmera B peanusanuu TtpedboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METaNpeAMETHBIM pe3yJibTaTaM 00yUeHHUs, a TaKKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX Y4EOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUs.

[Tporpamma 1o ¢u3MKe ycTaHaBIUBAET paclpeaesieHue yueOHOro Marepuana
1o rojaMm o0yudeHus (Mo Kjaccam), MpeuiaraeT IPUMEPHYIO MOCIeI0BaTeIbHOCTh
U3YYEHUS] T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COAEpKaHUSA U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yJaroIuXCsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAMYECKOM
NOMOIIM YUYUTEIO B CO3/IaHUU paboueit MporpaMMBbl [0 y4eOHOMY IIPEIMETY.

®duszurka ABIAETCI CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IIPEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JI€XKAT B OCHOBE MPOLIECCOB U SBJICHUM,
U3y4aeMbIX XUMHEH, OMOJI0rnen, acTpOHOMHEN U pu3nuecKoi reorpadueil, BHOCUT
BKJIaJ| B €CTECTBCHHOHAYUHYIO0 KapTUHY MHpa, IPEJOCTaBIsieT Haubosee sICHbIe
oOpasiibl MPUMEHEHUsI HAYYHOTr0 METO/Ia TIO3HAHUs, TO €CTh Croco0a MOTydeHUs
JIOCTOBEPHBIX 3HAHUMN O MUpE.

Opnna w3 raaBHBIX 3a7a4 (PU3MUEeCKOro oO0pa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHus COCTOUT B (POPMHUPOBAHMU €CTECTBEHHOHAYYHOW TPaMOTHOCTU M
UHTEpECca K HayKe Yy 00yJaromuxcsl.

WU3yuenue ¢Qusukun Ha 0a30BOM YpOBHE MPEIOJIaracT OBJIAJCHHE
CIIEIYIOUIUMU KOMIETEHTHOCTSIMHU, XapaKTEpU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAYYHO OOBACHATH SBIICHUS;

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICJIOBAHMUS,

e HHTEPNPETHPOBATH  JIAaHHBIE U HCIOJB30BaTh  HAy4YHbIE
J0Ka3aTeabCTBA JUIsl OJYyYEHUS BHIBOJIOB.

[lenn wusyueHuss (PU3MKK HA YPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUA
onpenenensl B Konmenmuu mnpenomaBanus ydeOHoro mpenvera «®Dusmka» B
oOpa3oBareibHBIX opraHusanusx Poccuiickoit ®enepainuu, peamu3yOmUX
OCHOBHBIE  00I11€00pa30BaTEeIbHBIC TMPOTPAMMBI, YTBEPKIEHHON pEIIeHUEM



Komnernn Munncrepersa npocseienus Poccuiickoid @enepanuu (IpoToKoJ OT 3
nexadps 2019 r. No [1K4BH).
Iesun n3zyyenus pusnku:

NpUOOPETEHUE HHTEpeca U CTPEMIICHUS OOydYaroluXCsi K HayYHOMY
W3YYECHUIO TNPUPOAbI, PA3BUTHE HUX HMHTEIUIEKTYAJIbHBIX M TBOPUYECKUX
COCOOHOCTE;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJI€ TTO3HAHUSA U (OPMUPOBAHUE
HCCIIEIOBATEIICKOIO OTHOLIEHUS K OKPYKAIOLIUM SIBIICHUSIM;
dhopMupoBaHUE HAYYHOTO MUPOBO33PEHHUS KaK pe3yJibTaTa U3yUeHUsI OCHOB
CTPOCHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DPM3UKH;
dbopMupoBaHUE TPEACTABICHUN O POJIU (U3UKU ISl Pa3BUTHUS JPYTHX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE  TPEJCTaBICHUH O  BO3MOXHBIX  cdepax  Oyaymiein
npo¢eCCUOHATILHON JIeSITEIHHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
nanbHeneMy 0Oy4eHUIO B 3TOM HaIlPaBJICHUH.

JlocTikeHne 3THUX IeNiel mporpaMMbl 1Mo (U3MKE Ha yYpOBHE OCHOBHOTO
oOmrero o0pazoBaHusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIOMINX 3a1aY:

npuoOpeTeHrue 3HAaHUM O JUCKPETHOM CTPOCHHUM  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUECKUX, MArHUTHBIX M KBAHTOBBIX
SBJICHUSX;

npUOOpETEeHNE YMEHUW OMHCHIBATH U OOBSICHATH (DM3UUECKHUE SIBICHHS C
HCIIOJIb30BaHUEM MTOJTYyUYECHHBIX 3HAHUM;

OCBOCHME METOJ0B pELICHUs IPOCTEHIIMX pPacy€THBIX 3a7ad C
MCIIOJIb30BaHUEM (bu3nYecKux MoJIeNeH, TBOPUYECKUX u
MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUM HAOIIOAATh NPUPOHBIE SIBICHUS U BBINOIHATH OMBITHI,
nabopaTopHble paOOThI M IKCHEPUMEHTAIbHBIE HCCIEAOBAHUS C
UCIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOEHHUE MPUEMOB pabOThl ¢ MHPOPMAIME PU3NUECKOTO COACpKaHUS,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIIKEHUAX (U3HMKH, aHAIHA3 U
KPUTHUYECKOE OIICHUBaHUE UH(OPMAITIH;

3HAKOMCTBO €O c(hepamu mpodeccHOHaTbHOMN EeATeTbHOCTH, CBSI3aHHBIMU
¢ uU3NKOH, M COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha
JOCTHXKEHUAX (PU3UUYECKON HAYKH.

Ha wm3ydenne ¢usuku (0a30BBIi YPOBEHH) HA YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 daca B HEJIENI0), B 8
KJacce — 68 vacoB (2 4aca B Hezelnwo), B 9 kinacce — 102 yaca (3 yaca B Heemio).

[Ipennaraemsiii B mporpaMmMme 1mo QuU3MKe MepedeHb JTabopaTopHbIX padoT H
OTIBITOB HOCUT PEKOMEHIATEIIbHBIN XapaKTep, YUUTEeIb JeIaeT BEIOOP MPOBEICHUS



7a00paTOPHBIX PabOT W OMNBITOB € YYETOM HUHIMBHUAYaIbHBIX OCOOCHHOCTEU
OOy4JaromMXCcs, CIHUCKA HKCIEPUMEHTAIBHBIX 3a/IaHHUM, MPEIaraéMbIX B pPaMKax
OCHOBHOTI'0 TOCYJJapCTBEHHOT'O 3K3aMeHa 10 (hU3MKe.



COJEPXXAHME OBYUYEHUA
7 KUIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY KAIOIIEro MUpa.

@usnka — Hayka o mnpupone. fABneHuss npupoipl. PU3HMUYECKHUE SBICHUS:
MEXaHUYECKHUE, TEMJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenHUMHBL. M3MmepeHue @uanyeckux BelnyuH. PuU3nUYecKHe
npubopsl. [lorpemHocTs u3mMeperuit. MexxayHapoaHas CUCTeEMa €IMHHII.

Kak ¢wusuka u jApyrue ecTecTBEHHbIE HAyKHM HW3Y4aloT MPUPO.Y.
EcTecTBEeHHOHAy4YHbIII METOJl TMO3HAHUA: HAOJIIOJEHUE, TOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIJIBUIKEHHUE TUIOTE3, SKCIIEPUMEHT MO IPOBEPKE TMIOTE3, 0ObSICHEHHE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SABJICHHUN C TOMOILBIO MOJIETIEH.

Hemoncmpayuu.
1. MexaHudeckue, TEIUJIOBbIE, OJEKTPUYECKHE, MArHUTHBIE, CBETOBbBIC
SABJICHUS.

2. Dusnueckue MpuOOPHI U MPOLEaypa NPAMBIX U3MEPEHHUI aHAJIOTOBBIM H
U (GPOBBIM TPUOOPOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpeneneHue LEHbI AeEHUS NIKATbl U3MEPUTEIBHOTO MPUOOpa.
2. H3mepeHue pacCTOSHUM.
3. M3mepenue o0bEMa )KUAKOCTH U TBEPIOrO Tea.
4. OmnpeneneHue pasMepOB MAJIBIX TEN.
5. M3mepenune TeMmieparypbl HpH MNOMOIIM >KHIKOCTHOTO TEPMOMETpa U
JaTYUKa TEMIIEPATYyPBI.

6. IIpoBeneHue uccienoBaHusl MO MPOBEPKE THMIOTE3bI: JAJIbHOCTh MOJIETA
HIaprKa, MyIEeHHOIO0 TOPU30HTAIbHO, TeM OoJibllie, YeM OOoJbIlie BhICOTA
IycCKa.

Pa3zpnes 2. IlepBoHavyanbHbIe CBEACHUS O CTPOCHMH BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, WX pa3Mmepbl. ONbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxenue yactui BemectBa. CBs3b CKOPOCTH JBHKEHUS YACTHI[ C
TemriepaTypoil. bpoyHoBckoe mBmxkenue, muddysus. BzammomeicTBue 4acTuil
BEILIECTBA: MIPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOCHUE ra3oB, KUJIKOCTEM U TBEPIBIX
(KpUCTAIITMYECKUX) Tell. B3auMoCBsA3b MeXay CBOWCTBAMHM BEUIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJBI.

Hemoncmpayuu.

1. HabmroneHnue 6poyHOBCKOTO JBHKCHHUS.



2. Habmonenue nuddysum.
3. HabGmonenue ~ siBmeHuid,  OOBSACHAIOMIMXCA  NPUTSIKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEILIECTBA.

Jlabopamopnsie pabomol u onvimol.

1. OneHka JuMaMeTpa aroMa METOJOM psioB (C  UCIOJIb30BaHUEM

¢doTorpaduii).
2. OmbITH 110 HAOJIIOACHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
3. OmnbIThI 10 OOHAPYKEHUIO AEUCTBUS CHJI MOJIEKYJISIPHOTO MIPUTSIKEHUSI.
Pa3nen 3. /IBuskeHue U B3auMoieiCTBHE TeJl.
Mexanunyeckoe [BUKEHHE. PaBHOMEpHOE W HEpPAaBHOMEPHOE JIBUKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPHU HEPABHOMEPHOM JBUXKEHUH. Pacuér mytu u
BPEMEHHU JIBUKECHUS.
SBneHne uHEpUMHU. 3aKOH HMHEPLUUHU. B3auMopencTBHe Tell Kak NpUYMHA
M3MEHEHUS CKOpPOCTH [BWXKEHHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[ImoTtHOCTH BemiecTBa. CBSI3b INIOTHOCTH C KOJIWYECTBOM MOJIEKYJ B €IUHUIIEC
o0bEMa BelIecTBA.
Cuila KaKk XapakTepucTuka B3aumojaeicTBus Ten. Cuila ynpyrocTd M 3aKOH
I'yka. 3MepeHue Cuiibl C MOMOIIBIO TUHAMOMETpA. SIBJI€HUE TATOTCHUS U CHUJIa
TskecTH. Chlla TSHKECTH Ha ApYrux maHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HAIIPABJIICHHBIX II0 OJHOM mpsiMoM. PaBHomenctByromas cui. Cuiia TpeHUS.
TpeHne CKOJIbKEHU U TPEHUE MOKOs. TpeHUe B MPUPOJIE U TEXHUKE.
JHemoncmpayuu.
1. HaGmroneHue MexaHUUeCKOTo ABMKECHHUS Tela.
2. HM3mepeHune CKOpOCTH NPSMOJIUHENHOTO IBUKECHUSL.
3. HaOmronenue sBiIeHUS UHEPLIUH.
4. HabOnroneHue u3MEeHEHUs1 CKOPOCTH MPU B3aUMOJIEHCTBUU TE.
5. CpaBHEHHME MacC M0 B3aUMOJEHCTBUIO TET.
6. Clio’)keHue CUJI, HaPaBJICHHBIX 10 OJTHOW MPSIMOM.
Jlabopamopnvie padoomot u onvimol.
1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO ABUKEHHUS (IIapuKa B KUIKOCTH,
MOJIEIN DJIEKTPUUECKOTO0 aBTOMOOWIISI M TaK Jlajiee).

2. OmnpenenieHUe CpeHEM CKOPOCTH CKOJBXKEHUsI OpyCcKa WM IapuKa Io
HAKIIOHHOM TIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPJIOTO TENA.

4. OnbIThl, JIEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsDKeHUs (Iedopmariun)
NPY>KUHBI OT IPUII0KEHHOM CHUIIBI.

5. OnbITHl, IEMOHCTPUPYIOIIME 3aBUCUMOCTD CHUJIBI TPEHUS CKOJIBKEHUS OT
BECa TEJa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra3oB.



JNaBnenune. CriocoObl yMEHBITICHUS ¥ YBEIUYCHHS NaBiieHus. JlaBneHne rasa.
3aBUCUMOCTh JaBJEHUS raza OT 00bEma, Temmeparyphl. llepemadya maBieHUs
TBEPIBIMU TEJIAMM, KUIAKOCTAMU U rasamu. 3akoH Ilackans. [IHeBMartuueckue
MalllMHbl. 3aBUCUMOCTh JABJICHUSI KUJIKOCTH OT TIyOuHBI. ['mapocrarnueckuii
napanokc. Coob1aromuecs cocyasl. ['nipaBnuyeckue MexaHU3Mbl.

AtMocdepa 3emnn u atmocepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS
BO3yIIHONW 00o0mouku 3emau. OmbiT Toppuyemnu. M3mepenue atMochepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 115t U13MepeHus: aTMOCHEPHOTO TABJICHHUS.

JlericTBUE KUAKOCTH M ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue Ten. BoznyxomiaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbD JAaBJIEHUA ra3a OT TeMIEPaTyphl.

[Iepenava naBneHUs KUJIKOCTHIO U Ta30M.
Coobmaronuecs CoCybl.
['mapaBiuyueckuit mpecc.
[IposiBnenue nercTBrst aTMOC()EPHOTO JaBICHUS.
3aBUCUMOCTH BBITAIKUBAIOIEH CHUJTBI OT 00bEMa MOrPYKEHHOM YacTu Teja
Y TTIOTHOCTH KUIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.
8. YcCIIOBHE IUIaBaHUS TEJl: INIABAHUE WIIH IOTPYKEHUE TEJI B 3ABUCUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEN TeJa U AKUJKOCTH.
Jlabopamopnsie pabomul u onvimol.
1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIe OT 00bEMA MOrPYKEHHOM B
YKAJIKOCTh YaCTH Tea.
2. OnpenerneHre  BBITAJIKUBAIOIIEH CWIIbL, JEHCTBYIOIIEH HaA  TeEJo,
MOTPYKEHHOE B KUJIKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEN CHUIIBI, ICUCTBYIOIIEH HA TEJO
B JKMJIKOCTH, OT MaccChl Tea.
4. OnpIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJIKUBAIOIIECH CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUIKOCTH, OT 00BEMA MOTPYKEHHOU B KHJIKOCTh
YacCTH TeJIa U OT MJIOTHOCTH KHUJIKOCTH.
5. KoHCTpyupoBaHHE apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKU U
OmpelelIeHuE €€ rpy30n0AbEMHOCTH.

Pa3znes 5. PaGoTra 1 MOIIHOCTB. JHePrus.

Mexannueckast pabota. MOITHOCTS.

[IpocThie MexaHWU3MBI: pbluar, OJIOK, HAaKJIOHHAas IUIOCKOCTh. IIpaBuio
paBHOBecwus pbuara. [I[pumeHeHre mpaBuiia paBHOBECHSI phluara K 0JIOKyY. «30710Toe
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npasmwio» Mexanuku. KI1JI mpocteix mexanu3moB. [IpocTeie MexaHu3mbl B ObITY U
TEXHUKE.

Mexanuueckass dHeprus. KuHernueckas M IOTEHUUAlbHAas JHEPIUS.
[IpeBpaleHne 0THOrO BU1a MEXaHUYECKOW SJHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUMU B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Omnpenenenue pabOThI CUJIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TeJa 110

TOPHU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBanue yclIOBUM PaBHOBECHS pblyara.
3. HM3mepenue KII/] HakIOHHOM IUIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAaHEHUS MEXAHUYECKOW SHEPIHH.
8 KUIACC

Pa3gea 6. TenioBbIe ABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUH CTPOCHUSA
BemecTBa. Macca ¥ pa3Mepbl aTOMOB M MOJEKYJ. ONBITEI, NOATBEPKAAKOLINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOW TEOPHH.

Monenu TBEPIOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammmueckue u amopdusie Tena. OObsCHEHHE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUU MOJIEKYJISIPHO-KMHETUUECKON TEOPHUHU.
CmaunBaHUE U KaNWJUISIPHBIE SIBIEHUS. TEnnoBoe paclInpeHue U CKaTue.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKEHUS
yactuil. BuyTpenuss osHeprus. CnocoObl HM3MEHEHHUS BHYTPEHHEH OSHEpPruu:
TerIonepeavya u coBepieHne padoTsl. Buapl Temmonepenayu: TermaIonpoBOAHOCTD,
KOHBEKIIUS, U3JTyYEHHUE.

KonudecTBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TemiooOMeH U
TEIJIOBOE€ paBHOBecHE. YpaBHEHHWE TeIJIoBOTo Oamanca. [lmaBnenue wu
OTBEpPJCBAaHUE KPUCTAUIMYECKUX BELIECTB. YJAENbHAs TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kumenuwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMOC(epHOro
JTABJICHMUSL.

BrnaxxHocTh BO31yXa.

DOHeprus TOIJIMBA. Y IeJIbHAS TETUIOTA CTOPaHUsI.

[Tpuniuner padotel TersioBbix aurarenedt KIIJ[ temmoBoro nsurarens.
TennoBble ABUTATENM U 3aIATA OKPYKAOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHHS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Hemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO ABHIKCHHS.
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10.
11.
12.
13.

Hab6mronenne nuddysun.

HaGmonenre ssBjeHnid cMauMBaHUs ¥ KaITWLISIPHBIX SIBJICHUH.
HaGmro1enre TerioBoro pacmpeHus Tel.

M3meHeHne naBieHUs rasa Mpyd U3MEHEHUM 00bEMa W HarpeBaHUM WU
OXJIAXKJICHHU.

[IpaBuna n3MepeHus: TeMIepaTypsl.

Bunpl Teronepenaym.

OxJtaxJIeHUe TIPU COBEPIICHUU PAOOTHI.

HarpeBanue npu coBepiieHH paboThl BHEIIHUMH CUJIaMHU.
CpaBHEHME TEINTIOEMKOCTEN PA3IUYHBIX BEIIECTB.
HaoOmronenne kuneHus.

Hab6mro1eHre mocTosTHCTBA TeMIIepaTyphl IIPH TUTaBICHUH.
Moenu TEeIIOBBIX ABUTaTEIEH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHUS.
OMNBITHI O BHIPAIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WUJIU caxapa.
OnpITEl TI0 HAOJIIOACHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, KUJIKOCTEH H
TBEPABIX TEIL.

OmnpezeneHue gaBaeHUs BO3yXa B OAJJTIOHE HIIPUILA.

OnbITH, JNEMOHCTPUPYIOLIME 3aBUCHUMOCTH JABIICHUS BO3AyXa OT €ro
00b€Ma 1 HarpeBaHUs WU OXJIAXKICHHUS.

[IpoBepka rUNMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHHsT BHYTPEHHEH DSHEpPruuM Tejla B pe3ysibTaTe
TEIIoNepe a4y U padOThl BHEITHUX CHJI.

HccnenoBanne sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW W
ropsiueii BOJIBI.

Onpenenenne  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJIOW  IIpHU
TEII000MEHE C HArPEThIM METAUTUYECKUM LIUIIUH]IPOM.

OmnpeneneHue yaelbHON TEINIOEMKOCTH BEILIECTBA.

HccnenoBanne nponecca UCIapeHUsl.

OnpenesnieHne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABJICHUS JbJA.

Pa3znes 7. JiaekTpudeckue 1 MAarHUTHbIE SIBJICHHS.

Onektpuzauusi Ten. [Ba poma snekTpuyeckux 3apsiioB. B3aumoneiicTBue
3apspKeHHbIX  Ten. 3akoH KyioHa (3aBUCMMOCTh  CHJIBI  B3aMMOJIEMCTBUSA
3apSKEHHBIX TEJ OT BETUYHUHBI 3apSAJI0OB U PACCTOSHUS MEXKY TeJlaMu).

Onekrpuueckoe mnoje. Hanpsok€HHOCTH 3iekTpudeckoro nosist. IlpuHnmn
CYNEPIO3ULIAN IIEKTPUUECKUX MOJIE€HN (Ha KAYUECTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUYECKUAN 3apsi.
Crpoenune aroma. IIpoBOOHMKM W AWDJIEKTPUKU. 3aKOH  COXPAHEHHS
AIEKTPUYECKOTO 3apsiia.

DJIEKTPUUECKUM TOK. YCIOBUS CYIIECTBOBAaHUS DJJICKTPUUECKOTO TOKA.
M cTOYHUKM TIOCTOSSHHOTO TOKa. JIeHWCTBUS SJIEKTPUYECKOro TokKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U ra3ax.

Onektpuueckas 1enb. Cuna Toka.  DIEKTPUYECKOE  HANpPsKEHUE.
ComnpoTuBiIEHUE MPOBOJHUKA. YIEIbHOE CONPOTHUBIIEHUE BellecTBa. 3akoH Oma
JU1s yyacTka nend. [locnenoBaTenpHoe U apauiesIbHOE COEUHEHNE TPOBOAHUKOB.

Pabota W MOIIHOCTH 3JEKTpUYECKOro ToKa. 3akoH Jlxoyna—Jlenua.
DNeKTpUYEeCKue LeNU U MOTPEOUTENH IEKTpUIECKOil sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMoielicTBUE NOCTOSAHHBIX MAarHUTOB. MarHuTHOE
nosje. MarautHoe mojie 3eMJIM M €r0o 3HaueHHe I KU3HH Ha 3emiie. OmbIT
Opcrena. MarHuTHOE 1OJIE SJIEKTPUYECKOTO TOKA. [I[puMeHeHne 3I1eKTpPOMArHUTOB
B TeXHUKE. J[eiiCTBHE MAarHUTHOIO TOJISI HA IPOBOJIHHUK C TOKOM. DJIEKTPOABUTATEIb
MOCTOSIHHOTO  TOKa. VICHoJib30BaHHWE  3JIEKTPOJBUTATENIE B  TEXHUYECKUX
YCTPOMCTBAxX U Ha TPAHCIIOPTE.

Omneitel @apanes. fABiaenue snekrpoMarHuTHOM mHAyKuuu. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0b1 ITOJTyYEHHUS ANEKTPUYECKOU DHEPIUH.
DIEKTPOCTAHIIMK Ha BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHH.

JHemoncmpayuu.

DJIeKTpU3aLus Tell.
JIBa pona 3JIEKTPUYECKHX 3apsIOB U B3AMMOJICUCTBHE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U AEUCTBUE JIEKTPOCKOMA.
DneKkTpocTaTuuecKkas UHIYyKIUS.
3aKOH COXpAaHEHUS JIEKTPUUECKUX 3apsI0B.
[IpOBOJTHUKH U AUDIEKTPUKH.
MopaenupoBaHue CUIOBBIX JUHUN DJIEKTPUIECKOTO ITOJIS.
M cTOYHMKY OCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUUECKOTO TOKA.

. DNEKTPUYECKHI TOK B KUJIKOCTH.

. ['a30BbIl paszpsm.

. I3Mepenue cuiibl TOKa aMIepMeTpoM.
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. I3MmepeHune 3JIeKTpUYeCKOro HapsKeHUsT BOJIBTMETPOM.
. Peocrar u mara3uH COIpOTUBIICHUHN.
. BzaumoieiicTBME TOCTOSHHBIX MArHUTOB.

[ Y
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. MOI[CJIPIpOBaHI/Ie HCBO3MOXHOCTHU pa3aCIICHUA ITOJTIOCOB MArHura.
. MOI[GJII/IpOBaHI/Ie MarHUTHBIX I10JICH ITOCTOSIHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneIiT Opcrena.

MarauTHoe 1osie Toka. DJIEKTPOMAarHur.

JleficTBE MarHUTHOTO IOJISl HA IPOBOAHUK C TOKOM.

DJIEKTPOJIBUTATENb IOCTOSTHHOT'O TOKA.

HccenenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

OmnbiTel Dapajnes.

3aBUCUMOCTb HAIlPaBJIEHUS MHIYKIMOHHOTO TOKAa OT YCJIOBHH €ro
BO3HUKHOBEHHUSI.

DIIEKTPOTE€HEPaTOP NOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJICKTPU3ANMH TEN HWHAYKIWEH U TpHU
CONPHUKOCHOBEHHH.

HccnenoBanue AeMCTBUS BJIECKTPUYECKOTO TMOJNS HA MPOBOJHUKU U
JTURJICKTPUKH.

COopka u npoBepka pabOThI JIEKTPUUECKON 1IETH MOCTOSHHOTO TOKA.
W3mepenue u peryjJnpoBaHHue CUIIbI TOKA.

H3mepeHue u peryinupoBaHnue HaMPSKEHUS.

HccnenoBanrie 3aBUCMMOCTH CHUJIBI TOKA, HAYIIETO 4Yepe3 Pe3ucTop, ot
COMPOTHUBJICHUS PE3UCTOPA U HANPSDKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAX TMOMEPEYHOro
CEUEHMsI U MaTepuara.

[IpoBepka mpaBwiia CJIOXKEHHUS HANpPSOHKEHUM MPH TOCJIEI0BATEIHHOM
COCIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJg CWIbI TOKAa MPH TapAICIHPHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH BJEKTPUYECKOTO TOKA, BBbIACIAEMONW Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTUA CHJIBI TOKA, MAYIIETO 4epe3 JaMIIOUKy, OT
HaInpsHKEHUS Ha HEH.

Onpenenenue KII/] nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aWMO/ICHCTBUS TTOCTOSTHHBIX MarHUTOB.
N3ydeHrie MarHUTHOTO TOJIsl HOCTOSIHHBIX MAarHUTOB MPU UX 00bETUHEHUU
U pa3JIeJICHUH.

HccnenoBanue neidcTBUsI IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITEI, JEMOHCTPUPYIONIME 3aBUCUMOCTh CHUJIBI  B3aMMOJICHCTBUS
KaTYIIKU C TOKOM U MarHUTa OT CUJIbI TOKA U HAITPaBJIEHHUS TOKA B KaTYIIIKE.
N3yueHne neicTBUS MarHUTHOTO MOJIsl HA TPOBOJIHUK C TOKOM.



19. KonctpyupoBanue u uzyueHue paboThl SJEKTPOIBUTATEIIA.
20. U3mepenue KII/] anekTpoaBuraTebHOM yCTaHOBKH.
21. OnBITBl IO HUCCIEAOBAHUIO SBJIEHUS DJIEKTPOMArHUTHOM WHIYKIUU:
MCCIICIOBAHUE W3MEHEHUW 3HAYEHHUS U HAMNPABICHUS HHIAYKIIMOHHOIO
TOKA.
9 KIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexannueckoe naBmkeHMe. MarepuanpHas Touka. (Cucrema oTcuéra.
OTHOCHUTENIBHOCTh MEXaHWYECKOI0 JABWXKEHHUS. PaBHOMEpHOE MNpPSAMOIMHENHOE
nBxkeHue. HepaBHOMepHOe mpsiMosinHENHOE ABUKeHHE. CpelHsAsl 1 MTHOBEHHAas
CKOPOCTb TeJia IPH HEPABHOMEPHOM JABUKECHUH.

VYckopenue. PaBHoyckopeHHOe mpsiMosiMHEHOe JBHkeHue. (CBoOoaHOe
nageuue. OnbeITe! [ amuies.

PaBHOMepHOE ABIKEHHE MO OKpYXHOCTH. Ilepuon u yactora oOpalieHus.
JIuHeliHas u yriaoBas cKopocTd. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

ITepBeiit 3akoH HeroToHA. BrOpon 3axkoH HeroroHa. Tpetuii 3akoH HeroToHa.
[IpyHIMN Cyneprno3unuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHHUS TTOKOSI, APYTHUE BUJIbI TPEHUSL.

Cuna TsKECTH U 3aKOH BCEMHUPHOIO TATOTEHHUs. Y CKOpeHHE CBOOOJHOIO
najgeHus. J[Bwxenue mianer Bokpyr Connua. IlepBas kocmmuyeckass CKOpPOCTb.
HeBecoMocTh 1 nieperpysKu.

PaBHOBecue marepuanbHOW TOYKU. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIa € 3aKPEIUVIEHHON OChIO BpalieHusi. MoMeHT cuibl. LleHTp TskecTu.

Nmnynbee Tena. M3menenne mmmyinbca. UMnyibe cuiibl. 3aKOH COXpaHEHUS
UMITyJibca. PEakTUBHOE IBUKEHNE.

Mexanuueckass pabora W MOIIHOCTb. PaboTa cuil TSDKECTH, YNPYTOCTH,
TpeHusi. CBsA3b d3HEpPruu U padboTsl. [loTeHInanbHas 3HEprus Teia, MOJHATOTO HaJl
ITIOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHas sHeprust cxxaTou npykuHbl. Kunetnueckas
sHeprus. TeopeMa 0 KMHETUYECKOW HHEPIHMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPTUH.

Hemoncmpayuu.

1. HaOnroneHue MeXaHMYECKOro JBHUKEHUS T€la OTHOCUTENIBHO Pa3HbIX TeEll

OTCY€Ta.
2. CpaBHEHME NyTE€W W TPACKTOPUM MABUKEHHS OJAHOTO M TOTrO XKE Tela
OTHOCHTEJIBHO Pa3HBIX TEJ OTCUETA.

3. M3mepeHne CKOPOCTH M YCKOPEHUS NMPAMOJINHEUHOTO IBUKEHUS.

4. HccnenoBaHne NPU3HAKOB PABHOYCKOPEHHOT'O JBUKECHUS.

5. HaOmronenue ABuKEHUS Tesa MO OKPYKHOCTH.



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

HaOnroieHrie MexaHUYeCKUX SIBJICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» nmpu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIIBHO
KaOuHeTa QUBUKH.

3aBUCUMOCTh YCKOPEHHS T€Ja OT MAaCChl T€JIa U JICMCTBYIOLIEH HA HETO
CHUJIBL.

Habmnronenue paBeHcTBa CHII TPU B3AUMOJEHCTBUU TEN.

MN3MeHeHune Beca Tena npu yCKOPEHHOM JBHKEHUH.

[lepenaya umItyabca mpu B3auMOJEHCTBUM TE.

[IpeobpazoBaHus SHEPTUU NTPU B3aUMOJICUCTBUH TEI.

CoxpaHeHue UMITyJIbCa PU HEYIPYTOM B3aUMOJICVICTBUMU.

CoxpaHeHne UMITyJIbCca MPU a0COIIOTHO YIPYTOM B3aUMOICHCTBUU.
HabGmroneHune peakTUBHOTO ABUKCHUS.

CoxpaHeHre MEXaHUYECKOM YHEPTrUuu IPU CBOOOHOM TaJICHUU.
CoxpaHeHue MEXaHUYECKON SHEPTUM MIPU JIBUKEHHUU TEJa MOJT IEUCTBUEM
MPYKUHBL.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHncTpynpoBanue TpakTa Juisi pa3roHa U JaJIbHEWUINEro PaBHOMEPHOTO
JBIDKCHUS IIAPUKA WA TEIIEKKH.

OrnpeienieHue CpeIHEe CKOPOCTH CKOJIBKEHHS OpyCKa WU JBUKEHUS
HIapUKa [0 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teiaa MPU PABHOYCKOPEHHOM JBUXKEHUU IO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM
JBU>KEHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TrHUIOTE3bl: €CIM TPU PABHOYCKOPEHHOM JBUXEHHH 0€3
HAYaJdbHON CKOPOCTHM IYyTH OTHOCSTCS KakK psii HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUS CKOJBXKEHUS OT CHJIbI
HOPMAaJILHOTO JIaBJICHUSI.

Omnpenenenue kodhGuUIEeHTa TPEHUS CKOTBKCHUS.

Omnpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenue paboThl CHIIBI TPEHUS TTPU PABHOMEPHOM JIBUKEHUHM TeJia 0
TOPU30HTATHLHON MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBl  YHOPYrOCTH TpU THOABEME TIpy3a C
WCIIOJIb30BAaHUEM HEMOABMYKHOTO U MOABUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXPAHEHHS SHEPTHH.

Pasznen 9. Mexannueckue K0Jie0aHUA M BOJHBI.



Konebarenbnoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KoJIeOaHU: TTepuo,
4acToTa, aMIUIATYy1a. MaremMaTuyeckuil U NMpyKUHHBIM MasTHUKU. [IpeBpamieHue
HHEPTUU MIPH KOJIeOATEITHHOM JIBUKEHUU.

3aryxatomue  koneOanus.  BoiHyxkaenHole — koneOanus.  Pe3onanc.
Mexannyeckue BoJIHBL. (CBOWMCTBA MEXaHMYECKMX BOJH. [IpomonbHble H
MONEPEYHbIE BOJHBI. JIMMHA BOMHBI W CKOPOCTh €€ PacHpOCTPAHEHUS.
Mexanndeckue BOJIHBI B TBEPJIOM TEJIE, CEHCMUYECKUE BOJIHBL.

3ByK. 'poMKOCTh 3ByKa M BbicOTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIBTPa3BYK.

Hemoncmpayuu.

1. HaOmnromenuwe kojieOaHWii Tea IIOA HAEUCTBUEM CHJIBI TSDKECTA W CHIIBI
YIIPYTOCTH.

HabGmronenue xonebanuii rpy3a Ha HUTU U Ha TPy KUHE.
HaGmroienrie BoIHYKICHHBIX KOJIeOaHUM U pe30HaHca.
PacnpocTpanenue npo0JibHBIX U MONEPEYHBIX BOJH (HA MOIEIH).
Habmronenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.
Jlabopamopnsie pabomul u onvimol.
1. OmpeneneHre 4YacTOThl M TMEpUoja KoJieOaHMM MaTeMaTHU4eCKOTO
MasITHUKA.

2. Ompenenenrie 4acTOTHI U IEPHOJia KoeOaHuii MPYKMHHOTO MAasTHHKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJia KOIeOaHU MOABEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. WccnegoBaHue 3aBUCMMOCTHU MEPHOJIA KOJIEOaHUN MPYKUHHOTO MasSTHUKA
OT MaccChl rpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHOJia KOJeOaHUW rpy3a, MOJIBEIIEHHOTO K
HUTHU, OT MAcChl Ipy3a.

6. OmBITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh  TMEpHojia  KoJeOaHui
MPYKUHHOTO MASITHUKA OT MACChI Tpy3a U )KECTKOCTHU MPYKUHBI.

7. U3mepenHue yckopeHus CBOOOIHOTO TafCHUSI.

Pa3znes 10. D1eKTpOMArHuTHOE 1MOJI€ U JJIEKTPOMATHUTHBIE BOJIHBI.

DJIGKTPOMAarHUTHOE  MOJIe.  DJIEKTPOMAarHuTHble  BOJHBL.  CBOMCTBa
ANEKTpOMarHuTHBIX BOJIH. I[llkama snekTpoMarHUTHBIX BOJIH. lcmoJsib30BaHue
AJEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.

DOnekTpoMaruutHasi npupoga cera. CkopocTh cBeTa. BomHOBBIE CBOIICTBa
CBETa.

Jemoncmpayuu.

1. CBolCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BOJHOBBIE CBOWCTBA CBETA.
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Jlabopamopnsie pabomosl u onvimol.
1. W3yuenue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOHMIIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbBI€ SIBJICHHS.

JlyueBas  momenbp  ceera.  Mcrounuku ~— ceera.  IlpsAmosnHerHoe
pacnpoctpanenue csera. 3atMeHuss ConnHna u Jlynsl. Otpaxkenue cBeta. 11nockoe
3epKano. 3aKOH OTpaKE€HUs CBETA.

[Ipenomnenue cBeTa. 3akoH MpeaomiieHUs cBera. llonHOe BHyTpeHHee
OTpakeHHne cBeTa. VICronb30BaHWE TIOJHOTO BHYTPEHHETO OTPaXEHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xop myuedt B muHze. OnTudeckas cucrema gotoariapaTra, MUKpOCKOTa
u Teneckorna. ['na3 kak ontuyeckas cucrema. ban3opyKkocTh U JadlbHO30PKOCTb.

Paznoxenue Oemoro cBera B crmektp. Onwitel HeloToHa. CroxeHwue
CIIEKTpaJbHBIX IBETOB. Jucnepcust ceera.

Hemoncmpayuu.

[IpsamonuHeHOE pacpOCTPAaHEHUE CBETA.

OTtpakeHue cBera.

[TonyueHnne n300pakeHUH B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomiienue cBera.

Ontudeckuil CBETOBO/I.

Xox mydeil B cOOMparoIiei JInH3e.

XoJ JIydeu B paCCEUBAIOIIECH JIUH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHun aeiictBus ¢oToanmapara, MUKPOCKONA U TEJIECKOIIA.
10. Moaens ri1asa.

11. Pa3noxenue 6emoro cBera B CIIEKT.
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12. [lomy4yenue 6em0ro cBETA MPH CIOKEHUH CBETA PAa3HBIX I[BETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnepoBaHue 3aBUCUMOCTH yTrila OTPAKEHUS CBETOBOTO Jiydya OT YIJIa
naJeHUs.

2. M3yueHue xapakTepUCTUK U300paKEeHUs MPEAMETa B TUIOCKOM 3epKalie.

3. HccnegoBanue 3aBUCUMOCTH yTila MPEIOMIIEHUSI CBETOBOTO Jiy4ya OT yrIiia
najieHUs] Ha TPAHUIIE «BO3IYX—CTEKIIO».

4. TlonmyuyeHune N300pakeHUI ¢ MOMOILBbIO COOUPAIOIEH JIHH3BI.

5. Ompenenenue (HOKyCHOTO PacCTOSHUS M ONTHYECKON CHIIBI cOOMparomeit
JIVH3BI.

6. OTBITHI 110 PA3TOKEHUIO OEIOr0 CBETAa B CHEKTP.

7. OnbITHl IO BOCHPHUSATHIO LIBETA MPEAMETOB NPH UX HAOJIIOJECHHH 4Yepes3
I[BETOBbIC (DUIIHTPHI.



Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pesepdopna u mimanerapHas mojens atoma. Mogmens atroma bopa.
Hcnyckanue v noriomeHue ceeta aromoM. KBaHTel. JInHeyaTsie CIEKTpPHI.

PanuoaktuBHOCTh. Anb(a, Oera- U ramma-usnydeHus. CTpoeHHE aTOMHOIO
anpa. HyxkioHHas wMoxens aroMHoro sapa. Msoromsl. PanuoaktuBHbIE
npespamenus. [lepron nmomypacmnana aTOMHBIX SIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsA0BOIO M MACCOBOI'O YHCEIL
DHeprusi CBs3UM aTOMHBIX saep. CBsA3p Macchl W SHepruu. Peakuuu cuHTE3a U
nenenus aaep. Ucrounuku sneprun ConHua u 3BE3 .

Snepnas sHepreruka. J[eMCTBHS paguOaKTHBHBIX HW3JIYYEHHU HaA JKUBBIC
OpraHU3MBI.

Hemoncmpayuu.

1. CHeKTpbl U3IIYyYEHHUS U TOTJIOIICHUS.

2. CnekTpsl pa3IMyHbIX T'a30B.

3. Cnekrtp BoaopoJa.

4. Habmronmenue TpexoB B kamepe BunbcoHa.

5. Pabota cuéTunka HOHU3UPYIOUIUX U3ITYUYECHUH.

6. Peructpanus uznydeHust IpUPOTHBIX MUHEPATIOB U IIPOTYKTOB.

Jlabopamopnsie pabomul u onvimol.

1. HalnroneHue CIUIONIHBIX M JIMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnenoBaHue TpEKOB: M3MEPEHHE IHEPTUM YACTULBI MO TOPMO3HOMY

nyTH (1o gororpadusim).

3. M3mepenue pagnoakTUBHOrO (PoOHA.

IHoBTOPHUTEIBLHO-0000 1AM MOAYIb.

[ToBTOpHUTENHHO-00001AIONITNIT MOTYJIb TIPEIHA3HAYEH JJIS1 CHCTEMAaTU3alun
¥ 00001IeHNS TPEIMETHOTO COJIEP>KAaHUS U OMBITA ACSITEIbHOCTH, MPUOOPETEHHOTO
Ipy U3YYEHUH BCEro Kypca (PU3MKH, a TakKe JJIsi MOATOTOBKM K OCHOBHOMY
rOCyJJapCTBEHHOMY JK3aMeHy 1o (pu3uke g oOydarommxcsi, BHIOPABIIUX JTOT
y4eOHBbII npeaMerT.

[Ipu M3ydYeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESTETLHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUMBACTCS JOCTHIKEHUE MPEAMETHBIX U
METanpeJMETHBIX  IUJIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GopMHupyeTcs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOAOB HCCIEI0BaHUS
SBJICHUN NOPUPOJLI U TEXHUKH, OBJIAJCHUE YMEHUSMH OOBSICHATH (PU3MUECKUe
ABJICHUSI, TPUMEHSS TMOJy4YeHHbIE 3HAHUS, penaTh 3ajJadyd, B TOM 4YHUCIE
KAUE€CTBEHHBIE U AKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIMANBHO AEATEIPHOCTHBIN XapaKTep JaHHOTO pa3Jieia peaausyercs 3a
CY€T TOTO, YTO OOYHYAIOIIMECS BBIMOJIHAIOT 3a/1aHMsI, B KOTOPBIX UM IIpeaJiaraeTcs:



Ha OCHOBE [IOJYYEHHBIX 3HAHUM pacrno3HaBaTh M HAYYHO OOBICHATH
dbusnueckue SBICHUS B OKPY>KAOIIEH MPUPO/IC U TTIOBCETHEBHOM JKU3HMU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBaHUS (PU3NUYECKUX SIBJICHUH, B TOM
4yuCIe 151 MPOBEPKU TMIOTE3 U MOJYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HAmMOOJIE€ BAXKHBIX JOCTUNKEHUU COBPEMEHHBIX
TE€XHOJIOTUH, HATPUMEDP, MPAKTUYECKOTO UCITOIb30BAHUS PA3INYHBIX HCTOYHUKOB
SHEPrMU Ha OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHECHUS BCEX U3BECTHBIX BHUJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

N3ydenue (Hu3NKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMPABICHO

Ha JOCTIKCHHUE JIMYHOCTHBIX, METAMIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbrare nzyueHus QU3MKU HA YPOBHE OCHOBHOI'O 00IIero 00pa3oBaHuUs

y oOyuarorierocss 0yayT copMHUpOBaHbI CICAYIONINE TUYHOCTHBIC PE3yJIbTaThl B
YJacTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMSI:

- IPOSABJIICHUE MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOM
bu3nYecKoil HayKu;

- IICHHOCTHOE OTHOIIEHUE K JOCTH)KCHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB,;

2) rpamJaaHCKOro ¥ JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY YUYaCTHIO B 00CYKJIEHUU OOIIECTBEHHO 3HAYMMBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JTOCTHUKEHUN
busuKy;

- OCO3HAaHHUE BAXHOCTU MOPAIBHO-ITHUYECKUX MPHUHIMIIOB B JIEITEIHHOCTH
YYEHOTO;

3) 3¢TeTHY€eCKOro BOCIIUTAHMUSL:

- BOCHPUSTHE ICTETHUECKUX KadeCTB (PU3MYECKON HayKu: €€ TapMOHUYHOTO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTU HAYYHOT'0 MO3HAHUS:

- OCO3HAHHWE IIEHHOCTH (HU3MYECKON HAYyKHM KaK MOIHOTO WHCTPYMEHTa
[IO3HAHHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOTHM, BAXKHEWILIEW COCTABJISIOLICH
KYJbTYPBI;

- pa3BUTHE HAay4yHOH J0O03HATEILHOCTH, HMHTEpeca K HCCIEI0BATEIBLCKOM
JESATENbHOCTH,

S5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbS U  3MOLMOHAJIBLHOIO
0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTH Oe30macHoro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXHOCTH MpaBUI O€30MacHOro IMOBEACHUS Ha
TPAHCIIOPTE, HAa JOpOrax, C AJIEKTPUUYECKUM M TEIUIOBBIM OOOpYy/JIOBaHUEM B
JIOMAITHUX YCJIOBHUSIX;

- chopMUPOBAHHOCTH HABBIKA PeQIICKCUH, TPU3HAHUE CBOETO MPaBa Ha OLITUOKY
1 TAKOT0 K€ MpaBa y JAPYroro 4e0BeKa;

6) TPY10BOI0 BOCIIMTAHUSA:

- aKTUBHOE Yy4YacTHE€ B pPEUICHUM MPAKTUYECKUX 3ajay (B paMKax CEMbH,
oOpa3oBaTeIbHON  OpraHu3aluu, Topoja, Kpas) TEXHOJOTUYECKONH W
COILIMAJIbHOM HANPaBIEHHOCTH, TPEOYIOMIUX B TOM YHCIIe U (PU3UYECKUX 3HAHU;



e - MHTEPEC K MPAKTUYECKOMY U3YUEHHUIO Mpodeccuid, CBA3aHHBIX C (PU3NKOH;

e 7) 3K0JIOTHYECKOI0 BOCIIMTAHUSA:

e - OpHUEHTaLUs Ha NpPUMEHEHHE (PU3UYECKUX 3HAHUU A peleHUs 3a7ad B
00JIaCTH OKpY’KaloIIe Cpenbl, IJIaHUPOBAHMS IOCTYNKOB W OLEHKH HX
BO3MO>KHBIX ITOCHEACTBUAN JIJIs1 OKPYKAIOIIEH CPEJIbI;

e - OCO3HAHME TJIOOAIBHOIO XapaKTepa HKOJOTMYECKUX MpoOJIeM M MyTed HX
peleHus;

e 8) ajanTanuMm K HM3MEHAKIIMMCH YCJIOBHAM COUHAJIBHOM M NPHUPOIHOMH

cpeabl:

e - TMOTPEOHOCTH BO B3aUMOJCUCTBUHM TIPU BBIMOTHCHUN HWCCIACAOBAHUN U
MIPOCKTOB (HU3UYSCKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUIM
IPYTHUX;

e - TIOBBIIIICHWE YypPOBHS CBOEH KOMIICTEHTHOCTH 4Yepe3 IPAKTUUYECKYIO
ICATEILHOCTD,

e - NOTPeOHOCTH B (POPMHPOBAHUU HOBBIX 3HAHMI, B TOM YHCII€ (POPMYIHPOBATH
UJIeH, OHATHUS, TUIIOTE3bl O PUBNYECKUX 0OBEKTAX U SABIICHUSX;

e - OCO3HaHME AEePUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B o0nacTu
busuKy;

e - IUIAHWPOBAHUE CBOETO PA3BUTHSI B MPUOOPETCHUH HOBBIX (PU3NYECKUX 3HAHU;

e - CTPEMJICHHE aHAIM3UPOBATh U BBISABISATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCTOIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OIICHKa CBOMX JIEHCTBUH C y4€TOM BIUSHUS Ha OKPYXKAIOUIYIO Cpeny,
BO3MOYHBIX TJI00QJIbHBIX MOCIEACTBUM.

METANPEAMETHBIE PE3YJIbBTATHBI

B pesynbrate 0ocBOSHUS MPOTpaMMEI 0 (PU3UKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHus y oOyuatomerocsi OyayT chOpMHpPOBAaHBI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MTO3HABATEIbHBIC YHUBEPCATbHBIC YUeOHbIE TEHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC JICHCTBHUS,  PETYJISATHBHBIC
YHUBEpCaAIbHBIC YIeOHbIC TCUCTBUS.

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHBIE Y4eOHbIEe 1eHCTBUS

ba3oBrble 1oruyeckue 1efMcTBus:
e BBIBIATH W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BEHMIN);
e yCTaHaBIMBATh CYIICCTBEHHBIN MPU3HAK KIACCHU(PUKAINU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,;



BBISIBIISITH 3aKOHOMEPHOCTH W ITPOTUBOPEYHS B PaCCMaTPUBAEMBIX (paKTax,
JTAHHBIX ¥ HAOJIOICHUSIX, OTHOCAIIUXCS K (PU3UUECKUM SIBIICHUSM;
BBISIBJISITH  TIPHYMHHO-CJICICTBEHHBIC CBSI3M TPH HW3YyYCHUU (PU3UIECKUX
SIBJICHUH W TIPOIIECCOB, JIeJIaTh BBIBOJIBI C UCIIOIH30BAHUEM JCTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, BBIJBUTATh THUIIOTE3BI O B3aWMOCBS3SIX
(U3UYECKHUX BEJINYUH;

CaMOCTOATEILHO BHIOMPATh CIIOCO0 petieHus yaeOHoi pu3nyeckoi 3a1aun
(cpaBHEHUE HECKOJBKHX BAapUAHTOB pEIICHUS, BBHIOOP HamOoIee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBble ucciieoBarTe/ibCKHe JeliCTBUA.

MCIIOJIb30BaTh BOMPOCHI KAK MCCIIEI0BATENbCKUN HHCTPYMEHT TO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEIbHO COCTABIICHHOMY IUIaHY OMBIT, HECIOKHBIN
bu3NYeCcKUil JKCIIEPUMEHT, HEeOOJIbIIOe UCCIeA0BaHUE (PUIUYECKOTO
SIBJICHUS;

OLICHMBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HH(MOpPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIICIOBAHUS WU IKCIIEPUMEHTA;

CaMOCTOATENHHO (POPMYIMPOBATH 000OIIEHHS U BBIBOJBI MO Pe3yJibTaTaM
MPOBEIEHHOT0 HAOIOACHUS, OTIBITA, UCCIICIOBAHUS;

MIPOTHO3UPOBATh  BO3MOXKHOE JlaJibHEHINIEe pa3BUTHE  (PUBHUECKUX
MPOIIECCOB, a TAK)KE BBIJBUTATH MPENOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh Pa3IUYHbIe METObl, MHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WA JJAHHBIX C YUYETOM MpPENIOKEHHOW Yy4eOHOU
(dbusnveckoi 3a1auu;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH WH(POPMALUIO
pa3IMYHBIX BUIOB U (YOPM MpEICTaBICHMUS;

CaMOCTOSATENILHO ~ BBIOMpaTh ONTUMaAJbHYIO (GOpMY Tpe/CTaBICHUS
uHpOpMAIMM W WUIIOCTPUPOBATh pelIaeMble 33Ja4d  HECIOXKHBIMU
CXeMaMHu, IharpaMMaMi, HTHOU TpaduKoi 1 UX KOMOMHALIUSAMHU.

KoMMyHUKAaTHBHBIEC YHMBEpPCAJIbHbIC Y4eOHbIC 1eHCTBHSA:

B XOJle OOCYXJeHusi y4yeOHOro Marepuana, pe3yJibTaToB JIabopaTOPHBIX
paboT U MPOEKTOB 33J]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOM TEMbI U
BBICKA3bIBATh WJIEW, HAIICJICHHBIE HA PELICHUE 3aJadyd U MOJJECpKAHUE
OnaroxenaTeabHOCTH OOIIEHUS;

COMNOCTABJIATh CBOM CYXIEHUA C CYXICHUAMH JPYTUX YYaCTHUKOB
auanora, o0OHapyXUBaTh Pa3jIuiKle U CXOJICTBO MO3UIIUNA;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



myOJIMYHO MPEACTABISATh PE3yIbTAaThl BHIIOJHEHHOTO (PH3UUYECKOTO OIMBITA
(3KCIIepUMEHTa, UCCIIeI0BaHus, IPOEKTA);

IOHMMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHON
paboThI pU PEIIEHUH KOHKPETHOU (PU3NUYECKON poOIeMbl;

NPUHUMATh 1I€JIM COBMECTHOU AESTENIbHOCTH, OPTaHU30BBIBATH JEHCTBHUS
no e€ JOCTIXKEHHMIO: pPAacHpeleisTh pOiu, OO0CYyXIaTh MIPOLECCHl H
pe3yJbTaThl COBMECTHOM paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBITNOJHATH CBOIO 4acThb padOTHI, TOCTUrasi KAYECTBEHHOT'O pe3ysbTara o
CBOEMY HaIIPaBJIEHUIO U KOOPAUHUPYS CBOU JCUCTBUS C IPYTUMU WICHAMHU
KOMaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMU MPOIYKT MO KPUTEPUSIM,
CaMOCTOSITENIEHO C(HOPMYITHMPOBAHHBIM yUaCTHUKAMU B3aUMOICHCTBHUSL.

PerynsiTuBHbIE YHUBePCAJIbHbIE YUeOHbIE eiiCTBUSA

CaMoopraHnsamm:

BBISIBIISITh IIPOOJIEMBI B JKMU3HEHHBIX M Y4YEOHBIX CUTYyalUsX, TPeOYIOIUX
JJIs pereHust GU3NYECKUX 3HAHMI;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHIUBUYadbHOE, NMPUHATHE pPEIIEHUs B IpylNIe, NPUHATHE pEHICHUN
rpynmnoi);

CaMOCTOSITEIILHO COCTABJISITh AITOPUTM PELIEHUs (PU3NUECKON 3a7a4d WU
IUIaHa HMCCIEAOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTUPOBATh MIPEIIaraeéMble BApUaHThl PEILICHUM;
7ies1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJ/Ib, IMOLMOHAJIBbHbIA HHTEJJICKT:

JaBaTh AICKBATHYIO OLIEHKY CUTYallMM U MPEIJIaraTh IJIaH €€ N3MEHEHHS;
OOBSICHATh MPUYUHBI  JOCTHKEHHS  (HEJOCTWKEHHS)  Ppe3ylbTaToB
JESITEeIbHOCTH, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JCSATEIBHOCTH (B TOM YHCIIE€ B XOJ BBIITOJIHEHHUS
(U3MYECKOr0 HUCCIENOBAHMS WM TPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENBCTB, HM3MEHUBUINXCA CUTYyallUid, YCTAaHOBJICHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIM U YCIOBUAM;

CTaBUTbH €051 HA MECTO APYTOro YeJIOBEKa B X0JI€ Copa UM JUCKYCCUM Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYTrOro;
npU3HaBaTh CBOE MPaBO Ha OIMIMOKY NpU pEIIeHUH (PU3NUECKHX 3a/1ad WIN
B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

NPEAMETHBIE PE3YJIBTATBI



K konity o0yuenus B 7 Kjacce mpeMETHbIE PE3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCA YMEHUM:

UCIIOJIB30BaTh  MOHATHS: (PU3WYECKHMe W  XUMHYECKHE  SIBJIICHHSI,
HAOJIFOICHUE, JKCIIEPUMEHT, MOJENb, TUIIOTE3a, CAWMHHIBI (HU3UICCKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHbleé COCTOSIHUS BellecTBa (TBEPAOE,
KHUIKOE, Ta3000pa3HOE), MEXaHUYeCKOe JIBIDKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUsS, PaBHOACUCTBYIOIIAS
cuna, gaedopmanua  (ympyras, — IUIaCTHYEcKasl)),  HEBECOMOCTb,
COOOIIAIOIIHECS COCYIbL;

pasznuyath sBiaeHUs (Auddy3us, TEMI0BOE NBUKEHHUE YACTHI] BEIIECTBA,
paBHOMEPHOE  JBW)KCHHE, HEpPaBHOMEPHOE JBW)XXEHHE, HWHEpIuS,
B3aUMOJICMICTBUE TEJ, PABHOBECHUE TBEPHABIX TEN C 3aKPEIUIEHHOW OCBIO
BpallleHUs], Tepelaya JaBIeHUs TBEPABIMU T€IAMU, KUJKOCTSIMU U ra3aMu,
aTMOc(epHOE NaBlICHHWE, IUIABAHHE TEJ, MPEBPAIICHUS MEXaHUYECKOU
HHEPTYHU) MO OMUCAHUIO UX XAPaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBIICHHE M3YYCHHBIX  (DU3UYECKUX  SIBJICHUUA B
OKpY’alollleM MHpEe, B TOM uHcie (PU3MUYECKUE SIBJICHUS B MPUPOJE:
MpUMEPHI IBUKEHUS C PA3IMYHBIMU CKOPOCTAMHM B >KMBOM U HEXKUBOU
npUpoje, ACUCTBUE CHUJIBI TPEHUS B TPHUPOJE U TEXHUKE, BIIHUSHUE
aTMOC(EpHOro JaBJICHUS Ha >KMBOM OpraHu3M, IJIABaHUE pPbIO, pbluaru B
TEJI€ YEeJIOBEKa, PU 3TOM MEPEBOJIUTh MPAKTUUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (HU3UUECKUX SBICHHM;
ONMKCHIBATh U3YyUCHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHS, UCTIOIB3YS
bu3nUecKue BeMMUMHbI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMS, TTyTh,
CKOPOCTb, CPEJHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CUJa TSAXKECTH, BEC Tela,
cujia TpeHus, AaBjeHue (TBEPAOro Tea, KUJIKOCTH, Ta3a), BRITAIKUBAIOIIAs
CWJIa, MEXaHW4YecKas padoTa, MOIHOCTh, IJICYO CHJIIbI, MOMEHT CHJIBI,
KOO (PUIIMEHT TOJIE3HOTO JEHCTBUS MEXaHU3MOB, KHHETHYECKas W
MOTEHIIUAJIbHAs DHEPrusi), MPU ONUCAHUM TMPABWIHLHO TPAKTOBATH
(bU3UYECKUIT CMBICIT UCTIOJIB3YEMBIX BEIUYUH, UX 0003HAUCHUS U €AUHUIIBI
(¢bu3MYeCKNX BEIWYUH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIIUE JTAHHYIO
(GU3UYECKYI0 BEIWYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH Tpauku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS M IPOLECCHI,
UCIIOJIB3YSl TIpaBUiia CJIOXKEHUsI CUJl (BAOJb OJTHOW mpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUiIO paBHOBecUs pblyara (0J0Ka),
«30JI0TO€ TPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHMYECKOMN



SHEPruy, MpPHU HTOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHAa U
3aMMCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OO0BSACHATH (PU3UUECKHUE SABJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud MNPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa:
BBISIBIISITh NIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OObACHEHHE U3 1—2
JIOTUYECKUX IIaroB ¢ ONOpoil Ha 1—2 M3y4yeHHBIX CBOWCTBA (PUIMUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WIIK 3aKOHOMEPHOCTH;

pemiaTh pacu€THble 3a7ayd B 1—2 JEHCTBHS, WCIOJB3YSl 3aKOHbI U
dbopmyIibl, CBs3BIBAIOIIKME (PU3MUECKHME BETWYMHBI: Ha OCHOBE aHalu3a
YCIJIOBHS 33/1a4 3alUChIBaTh KPATKOE YCIOBUE, MOJCTABIATh (PU3HUUECKUE
BEJIMYMHBI B (OPMYJBI U MPOBOAUTH PACUEThl, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE NIl PELICHMS 3a]a4, OLEHUBATh PEATMCTUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUYHHBL;

pacno3HaBaTh MpPOOJIEMbl, KOTOpPbIE MOXXHO pEUIUTh NpPU HOMOLIU
(U3HYECKUX METOJOB, B OITMCAHUU UCCIIEIOBAHUS BBIIEATh IIPOBEPSIEMOE
IIPEANOIOKEHNE (TUIIOTEZY ), Pa3IMYaTh U UHTEPIPETUPOBATH MOTYYEHHBIN
pe3yNbTaT, HaXOAWTh ONIMOKM B XOJI€ ONBITA, JeJaTh BBIBOJABI MO €ro
pe3yibTaram;

IPOBOJUTH OMbBITHI 1O HAOMIONCHUIO (PU3UYECKUX SBJICHUN WM
(bu3HYEeCKUX CBOMCTB Ted: (HOPMYJIUPOBATH IPOBEPSAEMBIE IPEAIOTI0KECHMS,
coOUpaTh YCTAaHOBKY M3 MPEUIOKEHHOTO 000pYyI0BaHUs, 3alIUChIBATh X0/
ombITa U GOPMYIUPOBATH BHIBOIBI,

BBINIOJIHATD MPSAMbIE H3MEPEHHS] PACCTOSIHUSA, BPEMEHM, MAacChl Telna,
o0béMa, CUJIBl M TEMIEPATyphl C MCIOJb30BAHUEM aHAJIOTOBBIX H
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH IMMOKa3aHUS TPUOOPOB C YYETOM
3aIaHHOM a0COOTHOM MOTPEITHOCTH U3MEPEHUM;

IPOBOAMUTDH UCCIIETOBAHUE 3aBUCUMOCTH OJHOM (PM3MUECKOM BEIMUUHBI OT
ApYro € HCIOJB30BAHUEM MPSMBIX H3MEPEHHH (3aBUCHMOCTH TYTH
PaBHOMEPHO JABMXKYLIETOCS TeJla OT BPEMEHU JBUKEHUS Tella, CUIIbI TPEHUS
CKOJIb)KEHMSI OT Beca Teja, KayecTBa 0OpaOOTKH IMOBEPXHOCTEW TeNl U
HE3aBUCUMOCTH CHUJIbI TPEHHS OT ILJIOLIAAU CONPUKOCHOBEHUS TEJI, CHJIBI
YOPYTOCTH OT YJUIMHEHHS MPYKUHBI, BBHITAIKUBAIOIIEH CUJIIBI OT 00BbEMaA
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTU KUAKOCTH, €€ He3aBUCUMOCTHU
OT TJIOTHOCTH TeJa, OT TJIyOHHBI, HA KOTOPYIO MOrPYXKEHO TEJ0, YCIOBUN
IUIaBaHUs TEJ, YCIOBUU pPaBHOBECHs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrO HCCIEAOBaHUs, CcoOUpaTh YCTaHOBKY U
BBINIOJIHATh W3MEPEHHUs], Clenys NPEJIOKeHHOMY IUIaHy, (PUKCHpOBaTh
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3MYECKHUX BEJIMYUH B BUJE



NPEJIOKEHHBIX Ta0nuIl U TpaduKOB, AeNaTh BBIBOJBI MO pe3yjbTaTaMm
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHbIE H3MEpeHUs: (U3MYECKUX BEJIUYUH (IIOTHOCTD
BEIECTBA )XKUJIKOCTH U TBEPAOTO TeJa, CHIJIa TPEHHS CKOJIBKEHUS, TaBICHHE
BO3/[yXa, BBITAIKHUBAIONIAs CHJa, JCHCTBYIOMIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  Teno, KOd(D(PHUIMEHT TMONe3HOro  JAEWUCTBUSA  MPOCTHIX
MEXaHHU3MOB), CIEIysl NPEUIOKEHHOW HHCTPYKLUUU: MPH BBINOJIHEHUU
U3MEpPEeHU CcoOUpaTh HSKCMEPUMEHTANIBHYIO YCTAHOBKY M BBIYUCISATH
3HAYCHHUE NCKOMOMW BEJIMYHHBI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IIpH paboTe C 1ad0paTOpHbIM
o0opyT0BaHHEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
phIYar, TOJBMKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTB;
XapaKTepu30BaTh MPUHIMUIBI JEUCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONHCAaHUA (B TOM YHUCIE:
MOJAIIUITHAKY, YCTPOHCTBO BOJONPOBOJA, THAPABIWYECKUA TIpecc,
MaHOMETp, BEICOTOMEP, TIOPITHEBOH HACOC, apEOMETp), UCTIONIB3Ys 3HAHUS
0 CBOMCTBAX (PU3MUECKUX SIBJICHUI U HEOOXOIUMbIE PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpbl  (HAXOAUTh  HMHGPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HU 151 obecrieueHnss 0€30MacHOCTH TP OOpalleHnH ¢ MpUOopaMu u
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHEHHS 3I0POBbS M COOIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKPY KaIOIIEH cpejie;

OCYIIECTBISATH OTOOp HCTOYHUKOB uH(popmanuu B HHTepHeTe B
COOTBETCTBHHU C 33JJaHHBIM IIOUCKOBBIM 3allPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH © TYTEM CpPaBHEHHUs pa3WYHBIX HCTOYHUKOB BBIJCIATH
UHGOPMAIIMIO, KOTOpas SIBISIETCA MNPOTHBOPEYMBONW WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BBINOJIHEHWN Y4E€OHBIX 33aJJaHUIl HAYyYHO-TIOMYJISIPHYIO
JaUTEepaTypy (HPU3MUECKOTO COACpKaHUs, CIIPABOYHBIC MaTepUabl, PECYPCHI
cetu MHTepHeT, BIaAeTh NpUEMaMH KOHCTICKTHPOBAHUS  TEKCTa,
npeodpazoBanust ”HGOPMAILIUKA U3 OJTHOU 3HAKOBOUM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOpMAINKU (HU3UIECKOTO COIEPKAHUS, B TOM
yuciie myOauvHO JesiaTh KpaTKUe COOOIIEHHS O pe3yIbTaTax MPOEeKTOB WU
y4eOHBIX HCCIEeNOBAaHUM, MIPH ATOM TPaMOTHO MCIOJB30BaTh M3yUCHHBIN



MOHATUUHBIN ammapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYIUICHHE
MIPE3EHTALUEN;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBAHUN paclpeiensTh
00sI3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTaBJICHHBIMHU 3aJadaMu,
CIEOUTh 3a BBINOJHEHUEM IUIaHA JCHUCTBUM, AaJEKBATHO OICHUBATH
COOCTBEHHBIM  BKJaJ B  JACSATEIBHOCTh  TPYIIbl, BBICTpAUBATh
KOMMYHHUKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K xoniry o0yueHus B 8 Kkjacce nmpeMeTHbIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOMIMXCA YMEHUM:

MCTIONIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJI, TEIIOBOE ABMKCHHE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSTHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amopdHbIe Tela, HACBHIIICHHBIH W HEHACHINICHHBIN Map, BIIAXXHOCTb
BO3/yXa, TeMIlepaTypa, BHYTPEHHSS JHEprus, TEIUIOBOM JBHUraTelb,
DIIEMEHTAPHBIN JEKTPHUSCKUAN 3apsif, HIEKTPUIECKOE TOJIe, MPOBOTHUKU
U TURJICKTPUKH, TOCTOSHHBIN AIEKTPUIECKUI TOK, MATHUTHOE T0JIE;
pa3nuuaTh ABJIEHUS (TEIUIOBOE pacIIMpeHHe M C)KaTue, TeIJionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBAHUE, KAWUISPHBIE SIBICHUS, HCIIApEHUE,
KOHJICHCAIMs, TUIaBJICHUE, KpUCTAIIM3anusl (OTBepAeBaHUE), KHUIICHHE,
TeIuIonepeava (TEeTI0mpPOBOTHOCTS, KOHBEKIIHS, U3ITyYeHHE),
AIIEKTPU3aLMs TEJ, B3aUMOJCHCTBHE 3aps0B, ACUCTBUS DIEKTPUIECKOTO
TOKa, KOpPOTKOE 3aMblKaHWE, B3aUMOJCWCTBUE MAarHUTOB, JEWCTBUE
MarHUTHOTO I0JI Ha MMPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHasE UHAYKIINA)
0 ONHCAaHWIO UX XapaKTepHbIX CBONCTB M Ha OCHOBE OIIBITOB,
JAEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBICHHE,

pacrmo3HaBaTh MPOSIBJICHHE HM3YyUYEHHBIX (U3MUECKUX  SBICHUH B
OKpYy’>XKalollleM MHUpe, B TOM 4YHuclie (U3HUECKUE SIBJICHHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE M KaNWUISpHbIE SIBJICHUS B MPHUPOJE,
KpUCTAJUIBI B Tpupojne, uznydeHue CoiHIA, 3amMep3aHHe BOIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHEra, AIEKTPUUECKUE
SBJIEHUSI B aTMocdepe, IEKTPUUECTBO >KMBBIX OPraHM3MOB, MarHUTHOE
noJie 3emiiu, Apei ¢ MoyroCcoB, pojb MArHUTHOTO MOJIS JUIs )KU3HU Ha 3eMile,
MOJIIPHOE CHUSHWE, TPH JTOM MEPEBOJIUTH MPAKTHYECKYI0 3a7ady B
y4e0HYI0, BBIACIATh CYIICCTBEHHBIC CBOWCTBA (NMPHU3HAKU) (UINICCKUX
SIBIICHUIA;

OTKCHIBaTh U3yYEHHBIE CBOICTBA Te€N M (PU3UUYECKHUE SIBICHUS, UCTIOIb3YS
¢u3nyeckue BeIMUUHBI (TEMIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJTUYECTBO
TEIUIOTBI, yJelbHas TEMJIOEMKOCTh BEIIeCTBa, yAENbHAS TEIIOTa
TUTaBIICHUS, yJelbHas TEIJIOTa MMapooOpa3oBaHus, ynaeidbHas TeIIoTa
CrOpaHus TOIUIMBA, KO3((UIMEHT TMOJe3HOro JCHCTBUS TEIJIOBOM



MAaIlMHbI, OTHOCUTEJIbHAS BIIAJKHOCTh BO3/1yXa, dJIEKTPUUECKUH 3apsil, CHIIa
TOKA, DJJIEKTPUYECKOE HaIpsDKEHHE, CONPOTHUBIICHUE IIPOBOJHUKA,
YZIE€IbHOE CONPOTHUBIIEHUE BELLIECTBA, pab0Ta U MOILIHOCTb JIEKTPUUYECKOTO
TOKa), MpU ONHCAHUU MPABWIBHO TPAKTOBaTh (U3MUECKUN CMBICI
UCIOJIb3yEMbIX BEJIMYMH, 0003HAUYECHUS U €IUHULBI (PU3UUECKUX BEJTUUYMH,
HaXOJUTh (HOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYUHY C
APYTUMU BEJIWYMHAMH, CTPOUTHh TIpadUKH HU3YYEHHBIX 3aBUCUMOCTEN
(bu3nYeCKuX BETUYNH;

XapaKTepu3oBaTh CBOWCTBA Ted, (U3UYECKUE SBJICHHUS U TMPOLECCHI,
WCIIOJIB3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKOM TEOPUHU
CTPOEHUS BEIECTBA, MPUHLHUII CYNEPHO3ULUUU NOJIEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHM 3apsna, 3akoH Oma U1 ydacTKa LEnu, 3aKOH
Jxoynsa—Jlenua, 3aK0H COXpaHEHUsl YHEPTUH, IIPA HTOM J1aBaTh CIIOBECHYIO
(GOpMyITUPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHUYECKOE BHIPAXKECHHE;
OOBSACHATHh (PU3NYECKHE MPOLECChl M CBOMICTBA TN, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMi MPAKTUKOOPHUEHTUPOBAHHOI'O XAPAKTEpA: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 orndeckux
iaroB ¢ omnopoi Ha 1-2 W3y4eHHBIX CBOMCTBA (PUBMYECKUX SIBICHHIA,
(bu3HYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3aJadyd B 2—3 JEUCTBHUS, HCHOJIb3YySd 3aKOHbBI U
dbopMyIibl, cBs3bIBalOLME (DU3MUECKHE BEIMYMHBI: Ha OCHOBE aHajn3a
yCJIOBUS 3aadyd 3alMChIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JUISl pELIEeHUs 3aJaud, BbIOMpATb 3aKOHBI U (HOPMYJIBI,
HEeoOXoaAuMble ISl €€ penieHusl, NPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIyYEHHOE 3HAaY€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMH JTAHHBIMU;
pacmo3HaBaTh MPOOJEMbl, KOTOPbIE MOMKHO PpEHINTh MPU MOMOIIU
(¢u3NYECKUX METOJIOB, MCIIONb3Yysl OMHCAHHUE HCCIEIOBAHUsS, BbLICIATH
MIPOBEPSEMOE  MPEAIOJIIOKEHHE, OLEHMBAaTh MPABWIBHOCTh TMOPSIKA
IIPOBEJICHUSI UCCIIEIOBAHUS, JENaTh BBIBOJBI;

IPOBOJIUTH OMNBITBI MO HAONIOACHHIO (U3MYECKUX SBJICHUA WU
¢u3nyecKux CBOWCTB Te (KANUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3JlyXa OT €ro o0bEmMa, TeMrneparypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHWsl MpPU U3IYYEHUH OT IIBETa HU3Mydarollen (MOryioniaronieil)
ITIOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJABI OT TEMIEPATypbl KUIAKOCTH U
IUIOIAAA €€ IIOBEPXHOCTH, DJJEKTpHU3alWs Tel W B3aUMOJCHUCTBHE
JNEKTPUYECKUX  3apsA0B, B3aUMOJCHCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yalM3allisi MArHUTHBIX I[IOJE€H ITOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHuTHOTO TOJII HAa NPOBOJHHUK C TOKOM, CBOWCTBA 3JEKTPOMArHWTA,
CBOMCTBA DBJEKTPOJBUTATENS MOCTOSHHOTO TOKa): (POPMYJIUPOBATH



MIPOBEPSEMbIC MPEIOIOKECHHS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHUS, OMMCHIBATH XOJ1 ONBITA U (DOPMYIUPOBATH BHIBOJIBI;
BBITIOJIHATD MIPSIMbIE U3MEPEHUSI TEMITEPATYPbl, OTHOCUTEILHOMN BIIaKHOCTHU
BO3/1yXa, CHJIbl TOKAa, HANPSHKEHUS C KCIOJIb30BAHUEM aHAJIOTOBBIX
NpuOOpPOB M JATYUKOB (PU3NUECKUX BEJIIMYMUH, CPAaBHUBATh PE3YyJIbTAThl
U3MEPEHUN ¢ y4€TOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
Apyrod ¢ HCHOJb30BaHUEM TMPSIMBIX  H3MEpPEHUN  (3aBUCUMOCTD
CONPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAAU MONEPEYHOTO
CEUYEHUS U yJACIBHOTO COMPOTUBJIEHUS BEIIECTBA MMPOBOJHUKA, CUIIBI TOKA,
UOYIIETO 4epe3 IMPOBOAHUK, OT HANpPSOHKEHHs] Ha  IPOBOJHHKE,
UCCIIEIOBAHUE TOCJIEAO0BATEIBHOTO M  MAPAJUIEIBHOTO COCIMHEHUM
MPOBOJIHUKOB): TUJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY H
BBITIOJIHATh W3MEPEHUs, CIeAysl MPeIIoKeHHOMY IUIaHy, (UKCHPOBATh
pe3yIbTaThl MOJYYEHHOM 3aBUCUMOCTHU B BUE Ta0JUIl U TPpaUKOB, JIeTaTh
BBIBO/IbI 10 pe3yJIbTaTaM UCCIEIOBAHNUS;

MPOBOJIUTH KOCBEHHbIE U3MEpPEHUS (PU3NYECKUX BeIUYUH (yAeNIbHas
TEIJIOEMKOCTh ~ BEILIECTBAa, COMPOTUBICHUE MPOBOAHHMKA, pabdoTa U
MOIITHOCTh 3JIEKTPUYECKOTO TOKA): TUIAHUPOBATh H3MEPEHHs, COOUpaTh
AKCIEPUMEHTAIbHYI0 YCTAHOBKY, CIEAysl MPEJIOKEHHON MHCTPYKIUU, U
BBIYUCIISITh 3HAUEHUE BEJIMYMHBIL;

cOOJII01aTh MTpaBUjIa TEXHUKU 0€30MacCHOCTH MpH paboTe ¢ J1abopaTopHBIM
000py10BaHUEM;

XapakTepu30BaTh TMPUHIMUINBI  JCUCTBUS M3YYEHHBIX NOPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX OMHUCAHUS (B TOM YHCIIE: CUCTEMA
OTOIUJICHUS JOMOB, TUTPOMETp, TTapOBasi TYpOMHA, aMIIEPMETP, BOILTMETD,
CUETUMK DIJIEKTPUUYECKOW DSHEPIrHH, DIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelibHbIe  DJIEKTPOIPHUOOPHI (mpumepsl), AIEKTPUUYECKHUE
MPEJ0XPAHUTEIIN, STIEKTPOMATHUT, SJIEKTPOJIBUTATENIb TOCTOSIHHOTO TOKA),
UCIIOJIB3Yysl 3HAHHUS O CBOWCTBAX (PM3WUYECKHUX SIBICHUN W HEOOXOIUMBIE
bu3nuecKre 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA M HM3MEPUTEIbHbBIC
MPUOOPHI 110 CXEMaM U CXeMaTUIHBIM PUCYHKAM (’KUIKOCTHBIA TEPMOMETP,
TEPMOC, TICUXPOMETpP, TUTPOMETp, JABUTraTEIh BHYTPEHHETO CrOpaHus,
ANEKTPOCKOI, PEOCTaT), COCTaBJISITh CXEMbl SJIEKTPUUYECKUX IIelel ¢
MOCJEA0BATEIbHBIM U NapaJJIEIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3anyas
YCJIOBHBIE 0003HAYCHUS AJIEMEHTOB AJISKTPUUECKUX ITIETICH;

NPUBOJUTL  MpPUMEPHl  (HaXOAUTh  HUHPOPMAIMIO O  MpUMEpPaX)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHWNW B TIOBCEIHEBHOU



KU3HH 711 oOecriedeHnust 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 37I0POBBS 1 COOJIIOICHHSI HOPM
HKOJIOTMYECKOTO MOBEJICHUS B OKPYKAIOIIEH CpelIe;

OCYILIECTBJISITh MOUCK HHPOpMAUU (UUYECKOTO  COACPKAHUS B
HNutepHere, Ha OCHOBE MHMEKIOLIMXCA 3HAHUM MU MYTEM CpPaBHEHMUS
JOTIOJIHUTEIIbHBIX UCTOYHUKOB BBIJICNSATh UH(POPMAIUIO, KOTOpas SABJISIETCS
MIPOTUBOPEYHBON MM MOXKET OBITh HEIOCTOBEPHOM;

HCIIOJI30BATh MPHU BHITIOJIHEHUH YUEOHBIX 33JaHUIl HAyYHO-TIOMYJISPHYIO
auTepaTypy (U3NYECKOro COJIepKaHUsI, CIIPABOYHbIE MAaTePUAJIbI, PECYPCHI
cetu HHTepHeT, BHIaneTh MNpu€MaMM KOHCHEKTUPOBAHUS  TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MHCHbMEHHBIE W KpaTKHUE YCTHBIE COOOIICHWS,
0000mas uHGOPMAIIMIO M3 HECKOJBKUX HCTOYHUKOB (PU3UYECKOTO
COJIepIKaHMsl, B TOM YHCIIC MyOJIUYHO IPEACTABISATh PE3yIbTaThl IPOCKTHOMN
WJIV UCCIIEI0BATENbCKOM AESATEIIBHOCTH, IPU 3TOM IPAMOTHO UCIIOJIb30BATh
W3YYCHHBIM TOHATHUUHBIMN ammapaT Kypca (QU3MKH, COMPOBOXKAATH
BBICTYIUUICHUE MTPE3EHTALlUEH;

MPU  BBIMOJHEHUM YUYEOHBIX IPOCKTOB M UCCIEAOBAHUN (HUUUECKUX
MIPOIIECCOB pacHpeAcssiTh O0SI3aHHOCTH B TPYIIE B COOTBETCTBUU C
MMOCTABJICHHBIMU 33/1a4aMH, CJICIUTH 3a BBIIIOJHEHUEM IUIaHA JCUCTBUU U
KOPPEKTUPOBATh €r0, aJeKBAaTHO OIICHMBaTh COOCTBEHHBIM BKJIaa B
NESATEIbHOCTh TPYNIIbl, BBICTPANBATh KOMMYHUKAaTUBHOE B3aUMOJIEUCTBUE,
MPOSIBIISISI TOTOBHOCTH pa3peniaTb KOH(QIUKTHI.

K xoH1y o0yuenus B 9 kiacce npeIMeTHbIE pe3yibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUH:

WCIIONB30BaTh IOHATHA: CHUCTEMa OTCY€Ta, MAaTepuajbHas TOYKA,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXAaHWYECKOTO NBIKCHHS, Jehopmarius
(ympyras, mjgacTH4ecKasi), TpPEHHE, LIEHTPOCTPEMHTEIbHOE YCKOPEHHE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TSHKECTH, aOCOIOTHO TBEPIOE TENO,
HEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKHE KOJeOaHus u
BOJIHBI, 3BYK, HH(GPA3BYK U yIbTPA3BYK, JIEKTPOMATHUTHBIE BOJHBI, IIIKaIa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JIaJbHO30PKOCTbD,
CHEKTPhl UCIYCKAHUS M TMOTJOIIEHUs, aibda, OeTa- U raMMa-u3ydeHus,
W30TOIIBI, SIZIEPHAS DHEPTETUKA;

pasznuyarh SIBIEHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJMHEWHOE
JABW)KCHHUE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE JBUXKEHHE, CBOOOJHOE
MaJICHUE TEJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICUCTBUE
TE€J, PEAKTUBHOE JBH)KEHUE, KOJIeOATENbHOE ABM)KEHHE (3aTyXarolue U
BBIHY/ICHHbIC KOJIeOaHMsI), PE30HAHC, BOJHOBOE JBMKEHHE, OTPAKCHHE



3ByKa, MPSAMOJIMHEWHOE PaCIpOCTpaHEHUE, OTPAKCHUE W TPEIOMIICHHE
CBETa, NOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3joKeHHUEe OeJIoro CBeTa B
CIICKTp ¥ CJIOKCHHE CICKTPaJbHBIX IIBETOB, JHCIEPCUS CBETa,
€CTECTBEHHAsI PaJMOAKTHBHOCTh, BOSHUKHOBEHHE JTUHEHYATOTO CIIEKTpA
W3ITYYCHHsI) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OITBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SIBIICHUC;

pacmo3HaBaTh NPOSBICHUE W3YYCHHBIX (U3NUYECKHX SBICHUH B
OKpy)XaromeM Mupe (B TOM uHcie (QU3NYECKHE SBICHUS B TPUPO/IE:
MIPWINBBI M OTJIUBBI, ABMKeHUE M1aHeT COJTHEYHOW CUCTEMBI, PEaKTUBHOE
JIBUKEHUE IKUBBIX OPTaHW3MOB, BOCIIPUSATHE 3BYKOB JKHBOTHBIMH,
3eMIICTpSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMH, 0JXO, I[BETa Te,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJOTHYECKOE NEWCTBHE BHUIMMOTO,
yIBTPapHUOIECTOBOTO M PEHTTCHOBCKOTO H3JIYYCHHH, €CTECTBEHHBIN
pPaMOaKTUBHBIN (OH, KOCMHUYECKHE JYy4YH, PAJIUOAKTHBHOE H3ITYUCHUE
MPUPOIHBIX MHHEPAJIOB, JEHCTBHE pPAJIUOAKTHBHBIX W3IYyUYECHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOJAHUTH IMPAKTUYECKYIO 3a/lady B
y4e0HYI0, BBIACIATH CYIIECTBEHHBIC CBOMCTBa (MPHU3HAKU) (UINICCKUX
SIBJICHUI;

OIKMCHIBATh M3yYCHHBIC CBOMCTBA TEN M (PU3NUYCCKHUE SBICHHS, HUCIIOIB3YS
bu3ndecKue BENMWYWHBI (CPEIHSsI W MTHOBEHHAs CKOPOCTH Tella TpH
HEPAaBHOMEPHOM JIBH)KCHHUH, YCKOPEHHE, TEPEeMEIICHUEe, MyTh, YIJIOBas
CKOpOCTh, CHJIa TpPEHWsS, CWJIa YIPYTOCTH, CHJIA TSKECTH, YCKOpEHHUE
CBOOOJTHOTO TAJEeHUs, BEC Tela, HUMIYJIbC Tella, HMIYJIbC CHIIBI,
MeXaHWU4ecKass paboTa W MOIIHOCTh, TOTCHIMAJbHAS JHEPTUsS TeJa,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, TOTCHITMAIbHAS DHEPTUS CIKATOU
MPY>KWHBI, KHHETUYECKAas JHEPTHS, TTOTHASI MEXaHUIECKast SHEPTHSI, TIEPUO]T
M YacToTa KosieOaHWii, JUIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTa TOHA,
CKOpPOCTh CBETa, IOKa3aTejdb MPEIOMJICHUS CpEIbl), TPH ONHUCAHUU
MPaBUJIBHO TPAKTOBATh (U3MYECKUH CMBICT HCIOIb3YEMbIX BEITUYHH,
0003HAaUEHUS W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (OPMYJIBI,
CBSI3BIBAIONINE JAHHYIO (PU3WYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH TpapUKN U3YUCHHBIX 3aBUCUMOCTEH (PU3NYSCKUX BETUYHH;
XapaKTepHu30BaTh CBOWCTBA Tei, (U3MYECKUEC SBJICHHS W TIPOIECCHI,
WCIIOJIB3Yysl 3aKOH COXPAHEHUsS DHEPTUH, 3aKOH BCEMHPHOTO TATOTCHHSI,
OPUHITUI CYTEPIIO3UIIMKA CHWJI, TPUHIUI OTHOCHUTEIbHOCTH [ ammies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCa, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHCHHMSI 3apsIOBOTO M MACCOBOTO YHCE
NP SIICPHBIX PEaKIusX, MPH 3TOM JIaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA W 3aITUCHIBATh €T0 MATEMATHIECKOE BHIPAKEHUE,



OOBSICHATh (PU3NYECKUE MPOIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallud NPaKTUKOOPHUEHTHPOBAHHOI'O XapaKTepa: BBIABIIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
1aroB ¢ Omnopod Ha 2-3 U3y4YEHHBIX CBOMCTBA (PUBMYECKUX SIBICHHIA,
(bU3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peaTh pacuéTHbIC 3a]]a4u (ONMUPAIOIIUEC Ha CUCTEMY U3 2—3 ypaBHEHHI),
UCIOJIB3YS 3aKOHBI U (POPMYJIbI, CBS3bIBAIOIINE (PU3MUECKHUE BETUUMHBI: HA
OCHOBE aHaJIM3a yCJIOBUA 3aJja4M 3aIlMChIBATh KPATKOE YCIOBUE, BBISBIATH
HEJIOCTAIOIINE WU M30BITOYHBIE JAHHBIE, BHIOUPATh 3aKOHBI U (POPMYIIBI,
HEOOXOAMMBIE I PpELICHUsS, NPOBOAUTh pacyéTbl U OLEHUBATH
PEATTMCTUYHOCTD MOJTYYEHHOTO 3HaYeHHs (PU3NUECKON BEJIMUNHBI,
pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOKHO PpEHIUTh MPU MOMOIIU
(¢u3NYECKUX METO/IOB, MCIIONb3Yysl OMHCAHME HCCIIEOBAHUS, BBIICIATDH
MpPOBEPSIEMOE MPEANOJIOKEHUE, OLIEHUBaTh MPABWIBHOCTh MOpPSJIKa
NPOBEICHHUSI  UCCIENOBAaHUS, JI€NaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOMIOIEHUI U OTIBITOB;

OPOBOAMUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUH WIH
(bu3nYecKkux CBOMCTB Ten (M3yueHue BTOporo 3akoHa HerloToHa, 3akoHa
COXpaHEHUs] PHEPruu, 3aBUCUMOCTb Mepuofa KOJIeOaHUW MPYKUHHOTO
MasTHHKA OT MAacchl Tpy3a M KECTKOCTU NPYKUHBI U HE3aBUCHUMOCTH OT
aMIUIATYIbl MAJIbIX KOJIEOaHUH, MPSIMOIMHEHHOE PacIpOCTPAHEHHUE CBETA,
paszioxeHue Oeroro cBera B CIEKTp, U3YYEHHE CBOMCTB M300pa)KeHUs B
IJIOCKOM 3€pKalle U CBOMCTB H300pakKeHHs MpeaMeTa B cOoOMparomiei
JUH3€, HAOJIIOJEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3JIy4YEHUS):
CaMOCTOATENILHO COOMpaTh YCTAaHOBKY ®3 W30BITOYHOTO Habopa
000pyIOBaHUs, OMUCHIBATH X0/l OTIBITA U €r0 Pe3yJIbTaThl, POPMYIUPOBATH
BBIBOJIBL;

MPOBOJUTH MPU HEOOXOJUMOCTH CEPUIO MPSAMBIX U3MEPEHUMU, ONpeaesiss
CpellHEee 3HAYeHHE U3MepAeMOl BeNIMUYMHBI ((OKYCHOE pPACCTOSHUE
coOuparomeii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba W3MEpeHus
(M3MepUTENBHOTO MPUOOpPA);

MPOBOJUTh HCCIIEOBAaHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYHUH C
MCIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTD MYyTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JBM)K€HHUM O€3 HadyaJlbHOM CKOpPOCTH, mHepuoaa
KOoJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yIjla OTPaKE€HUs CBETa OT yIJIa MAaJeHUs U yIJla MPEIOMIICHHs OT yria
najieHus): IUJIAHUPOBaTh HCCIEOBAaHUE, CaMOCTOSITEIbHO COOUpAaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaTbl MOJIYYEHHOM 3aBUCHMOCTH



¢usnyeckux BeIMYMH B BUAE TaOJMI ¥ TpadUKOB, N€1aTh BBIBOJBI 10
pe3yJibTaTaM MCCIIE0BaHNUS;

IPOBOJANTh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CperHss
CKOPOCTb ¥ YCKOPEHUE TeJla IPU PaBHOYCKOPEHHOM JIBUIKEHHUH, YCKOPEHUE
CBOOOJHOrO Mai€HUsl, KECTKOCTh NPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIb)KCHMSI, MEXaHW4YecKas paboTa M MOUIHOCTb, YacCTOTa WU MEPUOJ
KoJe0aHUI MaTeMaTH4eCKOro W MPY>KMHHOTO MAasTHUKOB, ONTHYECKas
cuia coOuparolell JUH3bl, PaJUOAKTHBHBIA (OH): IJIAHUPOBAThH
U3MEpPEHHUsI, COOMpPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY W BBINOJIHATD
U3MEpPEHHUs, clefysl NPeIIOKEHHOM WHCTPYKIUHU, BBIYHUCIATH 3HAUCHHE
BEJIMUMHBI U aHAJM3UPOBATH MOJIYUEHHBIE PE3yIbTaThl C YIETOM 3aJaHHOU
MOrPENTHOCTHA U3MEPEHUN;

co0JII0/1aTh MpaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
000py1I0BaHUEM;

paznuyaTb OCHOBHBIE MPU3HAKA HW3YYEHHBIX (U3UUYECKUX MOJENei:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOUYEUHBIM HCTOYHHUK
CBETAa, JIy4, TOHKAsl JIMH3a, IUIaHETapHasi MOJIEIb aTOMa, HyKJIOHHAs! MOJIEIb
aTOMHOTO S1pa;

XapaKTepu30BaTh MPUHIMIBI JEHCTBUS HW3YYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONucaHud (B TOM 4YHUCIHE:
CHHUIOMETP, TATYUKH IOJIOKEHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, Iepuckor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKOM, JO03UMETp, Kamepa BuibcoHa), HCMOIB3ys 3HAHUSA O
CBOMCTBaX (U3WYECKUX SBJIEHUH M HEOOXOoguMble (pusnyeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMaTHUHbIE PUCYHKH M3YUYEHHBIX TEXHHYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKUX MTPOLIECCOB MPU
pelIeHUH  y4eOHO-TIPAaKTUYECKUX  3a7ad, ONTHUYECKHUE CXEMbI IS
MOCTPOEHUS N300PAKEHUN B IJIOCKOM 3€pKajie U coOOMparouiei JINH3E;
OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  MHGPOPMALMIO O  IpHUMEpax)
NPAKTUYECKOI0 HCIHOJb30BaHUsl (DU3MUECKUX 3HAHUNW B IOBCEIHEBHOU
KU3HU JUIs1 oOecrieueHurss 0€30MacHOCTH MU OOpallleHnH ¢ NpudopaMu H
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3I0POBBS U COOJIIOICHHSI HOPM
HKOJIOTUYECKOT0 TIOBEICHMS B OKPYXAIOLIEH Cpelie;

OCYIIECTBISATh TOUCK HHPOpPMAIMH  (PUIUIECKOTO COACpXKaHHUSI B
WuTepHeTe, caMOCTOATENbHO (HOPMYIHUPYsI TOMCKOBBIN 3arpoc, HaXOAUTh
MyTH ONpPEAeNIeHUs IOCTOBEPHOCTH MOJYYEeHHOW MH(OpPMAIMU HA OCHOBE
UMEIOIINXCS 3HAHUN U IONOJHUTEIbHBIX UCTOYHUKOB;



MCITI0JIB30BAaTh MPHU BBIIOJIHEHUH YYE€OHBIX 33JaHUIl HAy4YHO-TOMYJISIPHYIO
AUTEepaTypy (HPU3MUECKOTo COJepKaHUs, CIPaBOUHbIE MAaTEPUaJIbl, PECYpPCHI
cetu MHrepHer, Bianerb nNpu€éMaMH KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHbIE COOOIIEHUS HAa OCHOBE
uH(pOpMAIMU W3 HECKOJIBKUX HCTOYHHKOB (PU3NYECKOrO COJIEp KAHMS,
nyOJIMYHO TMPEACTABISATh Pe3yabTaThl IPOEKTHOM WIIM UCCIIeI0BATENbCKON
NEATEIBHOCTH, IPU 3TOM TIPaMOTHO  MHCIOJb30BaTh  W3YUYEHHBIN
NOHATUUHBIM anmapar K3y4yaeMoro pasiena (U3MKH U CONPOBOXKAAThH
BBICTYIUIEHHE Mpe3eHTalueil ¢ Yy4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEpPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuyecTBo 4acoB

Ne HanmeHoBaHMe pa3/ieioB U TeM
n/n NMPOrpamMMbI Bceero

Pa3nes 1. ®Pusuka u e€ posib B IO3HAHUM OKPY’KAKOIIEr0 MUpPa

1.1 dwusnKa - HayKa O IpUpoe 2
1.2 dusnueckue BETUYHNHEI 2
1.3 EcrecTBeHHOHAaYYHBINM METO/] TIO3HAHUS 2

Hroro 1o pasueny 6

Paspnen 2. IlepBoHayaibHbIE CBEACHHS O CTPOCHHH BelleCTBA

2.1 Crpoenue BemiecTBa 1

99 JIBr>KeHUEe U B3aUMOIEHCTBUE YaCTHII 5
' BEIIECTBA

2.3 ArperaTHble COCTOSIHHSI BEILIECTBA 2
Hroro no pazneny 5
Pa3nen 3. /IBu:keHHe U B3auMoOeiicTBUE Te

3.1 MexaHN4eCcKOe IBUKEHUE 3

KoHnTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudpossbie)
oOpa3oBaTte/ibHbIE

pecypchl

bub6mmorexa [JOK
https://m.edsoo.ru/7f416194

bub6mmorexa [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edso0.ru/7f416194

bu6mmoreka [IOK
https://m.edso0.ru/7f416194

bu6mmoreka [IOK
https://m.edso00.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edso00.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 Wuepnusa, macca, I0THOCTh

3.3 Cumna. Bunsr cun

Hroro no pazneny

Pasnen 4. /laBjienue TBEPABIX TeJl, KUAKOCTEH U ra30B

Jasnenue. Ilepenaya naBneHus TBEPABIMU

4.1
TEeJIaMH, KHUJIKOCTIMHU U Ta3aMu
4.2 JlaBnenue KuAKOCTH
4.3 ATtmocdepHoe naBieHNE
44 JleficTBHE )KUIKOCTH U Ta3a Ha IIOTPYKEHHOE

B HUX TECJIO
Hroro o pasaeny

Pa3nea 5. PaGora 1 MOIIHOCTD. JHEPrus

5.1 Pabota u MomHOCTh
5.2 [IpocThie MeXaHNU3MBI
5.3 MexaHnyeckasi SHeprus

Hroro no pazaeny
PesepBHOE Bpems

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

14

21

21

12

68

12

bu6mmorexa [JOK
https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
https://m.edsoo.ru/7f416194

bub6mmorexa [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
https://m.edsoo.ru/7f416194
bub6mmorexa [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
https://m.edsoo.ru/7f416194
bu6morexa [JOK
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
https://m.edsoo.ru/7f416194

8 KVIACC

HanmenoBanue pa3jieiioB 4 TeM
NPOrpamMMbl

Ne i/

Pa3pgean 1. TerioBbie IBJICHUSA

1.1 CtpoeHue u cBOWCTBa BelecTBa

1.2 TennoBsie mpoiecch

Hroro no pazneny

Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS

DNEeKTpUYECKUe 3apsbl. 3apsyKCHHBIE Tela

2.1
M UX B3aUMOJEHUCTBUE
2.2 [TocTOSIHHBIN 7IEKTPUUYECKUN TOK
2.3 MaruuTHsle SIBI€HUS
24 DNeKTpOMarHuTHast WHIYKITUS

Hroro no pazaeny
PesepBHOE Bpems

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4gecTBOo 4acoB

Bcero

21

28

20

37

68

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

1.5

145

DJIeKTPOHHbBbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchl

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

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

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

bub6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

bu6morexa [JOK
https://m.edsoo.ru/7f4181ce
bu6mmorekxa [JOK
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 KJIACC

HanmenoBanue pa3jieiioB 4 TeM
NPOrpamMMbl

Ne i/

Pa3gen 1. Mexannueckue siBJICHUA

MexaHn4deckoe IBHXKSHHUE U CIIOCOOBI €0

1.1

OIMCAHUS
1.2 BsaumonelictBue Ten
1.3 3aKOHBI COXpaHEHHUS

Hroro no pasaeny

Pa3gen 2. Mexannueckue KOJe0aHUA U BOJTHBI

21 Mexaunueckue xkoiecOaHus

2.2 MexaHnyeckre BOJIHBL. 3BYK

Hroro no pazneny

Koan4gecTBOo 4acoB

Bcero
padoThI

10

20 1

10

40

15

Paznen 3. 3HCKTpOMaFHI/ITHOC IOJI€ U 3JICKTPOMATrHUTHBLIC BOJIHBI

31 DIIEKTPOMArHUTHOE TOJIE U

AJIEKTPOMAarHUTHBIE BOJIHBI
Htoro no pazaeny

Pa3znea 4. CBeToBbIC SIBJIEHUSA

6

KoHnTpoJbHbIe

IIpakTH4eckue

padoThI

DJIeKTPOHHbBbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4ab

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bub6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6morexa [JOK
https://m.edsoo.ru/7f41a4ab

bub6mmorexa [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

41 3aKOHBI pacIpOCTPAaHEHHUS CBETA
4.2 JInH3BI U onTUYECKUE TPUOOPHI
4.3 Paznoxenue 6eoro cBera B CIIEKTP

Hroro no pazneny

Paznen 5. KsanroBble AIBJICHUS

51 Hcnyckanue v noriomeHe cBeTa aroMoM
5.2 CrtpoeHne aTOMHOTO si1pa
5.3 SnepHble peakuu

Hroro o pasaeny

Pa3nea 6. [loBTopuTe1bH0-000011a10IM I MOYJIb

[ToBTOpenue u 0000IIEHUE COEPIKAHUS

6.1
Kypca Qu3mnku 3a 7-9 knacc

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

6 2
6 3
3 2
15

4 1
6 1
7 1 1
17

9 2
9

102 3 27

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

bubmnoreka LJOK
https://m.edsoo.ru/7f41a4ab

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [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
https://m.edsoo.ru/7f41a4a6




IHOYPOYHOE INIAHUPOBAHMUE

7 KJIACC
Koan4yecTBo 4acoB
Ne T
o/ eMa ypoka Beero KonTtpoJabHbie

padoThl

®dwusrka — HayKa O MPHPOJIE.
1 SBnenus npupoasl. usnveckue 1
SIBIICHUS

Mexanndeckue, TeIIOBEIE,
2 3JIEKTPUYECKHUE, MAaTHUTHBIE, 1
CBETOBBIE, 3BYKOBBIE SIBJICHUS

duznyeckue BEINIMHBI U UX
U3MEpEeHHe

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IPU TOMOIIH
KHUJKOCTHOTO TEPMOMETpA U
JaT4rKa TeMineparypsl”
Kak ¢u3uka u npyrue ecrecTBeHHbIE
HayKH U3y4aroT IPUPOLY.
5 EcrecTBEeHHOHAaYUYHBIN METO 1
no3HaHus. Onucanue GU3nYecKux
SBJICHUM C IIOMOIIBIO MOJEJIEH
Ypok-uccnenosanue "[Iposepka
6 TUIOTE3bI: NaJIbHOCTD MOJIETA 1
HIapUKa, MyLEHHOIO

IIpakTH4eckue
padoThbI

JlaTa
U3yYeHUs

DJIEKTPOHHBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

bubmuorexa [JOK
https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a

10

11

12

13

14

15

TOPU30HTAILHO, TEM OOJIBIIIE, YeM
0oJbIIE BBICOTA ITycKa"

Ctpoenue BemecTBa. OMbITHI,
JTIOKa3bIBAIOLIUE JUCKPETHOE
CTPOEHHUE BEILIECTBA

I[BI/I)KGHI/IC JacTull BCIICCTBA

VYpoxk-uccienopanue «OMbITHI MO
HAOJIFOIEHUIO TEIUIOBOIO
pacCUIMPEHHUS Ta30B»

ArperaTHble COCTOSIHHSI BEILIECTBa

BzaumocBs3b MEXY CBOMCTBAMU
BEILIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U BX
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM.
Oco0OeHHOCTH arperaTHbIX
COCTOSIHUH BOJIBI

MexaHnueckoe JBHKEHHE.
PaBHOMEpHOE U HEPABHOMEPHOE
JIBHKEHHE

Cxopoctb. EqunauIe: ckopocTu

Pacuer myTH 1 BpeMeHH JBUKEHUS

WNuepuus. 3akoH HHEPIUH.
B3anmoaeiicTBre Ten Kak TpuIrHa
W3MEHEHUS CKOPOCTH JIBHKCHHUS TEJT

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

but6mmoreka [IOK
https://m.edsoo.ru/ff0a013e

bubmuorexa [JOK
https://m.edsoo.ru/ff0a0378

bubmorexa [JOK
https://m.edsoo.ru/ff0a05c6

bubnunoreka [JOK
https://m.edsoo.ru/ff0a079c

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

bubnunoreka [IOK
https://m.edsoo.ru/ff0a0c10



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
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ITnotHOCTE BemectBa. PacueT macchbl
1 00bEMA TeJa IO €0 IUIOTHOCTH

JlaGopaTtopHnas pabota
«Omnpenenenue MIOTHOCTH TBEPIOTO
Tema»

Pemmenue 3agad nmo reme
"ITnoTHOCTE BemecTna"

Cuna xak xapakTepuCTHKa
B3aumoieiicTBus Ten. Cuia
ynpyroctd. 3akoH ['yka

JlaGopatopHas pabora «3yuenue
3aBHCUMOCTH PACTDKEHHS
(medopmanum) MpyKUHBI OT
MIPUIOKEHHON CHIIBI)

SIBnenne TaroreHus. Cuia TSHKECTH

CBA3b MEXKY CHIION TSKECTH U
Maccoi Tena. Bec tema. Pemenne
3am1ay no teme "Cuina tsokectu"”

Cuna TspKeCcTH Ha JpYTrUX IUIaHeTax.
Pu3nUecKue XapaKTepUCTUKU
IJIaHET

Hsmepenue cui. lunamomerp

Bec Ttena. HeBecoMmocTh

CrnosxeHue IByX CHUJI, HaIIPaBJICHHbIX
M0 OJTHOM MPSIMOIA.
PaBHOpElCcTBYIOIIAS CHIT

bubmuorexa [JOK
https://m.edsoo.ru/ff0a0fee

bubnuoreka [JOK
https://m.edsoo.ru/ff0al23c

bub6mmoreka [IOK
https://m.edsoo.ru/ff0al778

bubnunoreka [JOK
https://m.edsoo.ru/ff0a1502

bubnunoreka [IOK
https://m.edsoo.ru/ff0al8cc
bubmuoreka [JOK
https://m.edsoo.ru/ff0al778

bubnunoreka [IOK
https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
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31

32

33

34

Pemenue 3agau no reme
"PaBHoneiicTByromas cui"

TpeHue CKOJIbKEHUS U TPEHHE
nokosi. Tpenue B npupoje u
TEXHUKE

JlaGopaTtopnas pabora «3yuenue
3aBHCUMOCTH CHUJIbI TPEHUS
CKOJIbKEHUS OT CHJIBI IaBJICHUS U
XapakTepa CONPUKACAIOLIUXCS
ITIOBEPXHOCTEI)

Pemenue 3agau Ha onpenesieHne
PaBHOJICMCTBYIONIEH CHJIIBI

Pemenne 3amad mo Temam: «Bec
tenay, «I'paduueckoe nzoOpaxeHne
cuy, «Cuiby,
«PaBHOCHCTBYIOIIAS CUID»

KonTtponsHast pabota mo Temam:
«MexaHHYeCKOEe JIBHIKCHHEY,
«Macca, mIoTHOCTEY, «Bec Temay,
«I"paduueckoe nzo00paxxeHue cui,
«Cumbn»

Jasnenue. CriocoObl yMEHbILIEHUS U
YBCIIMUCHUA OABJICHUA

JlaBeHue ra3za. 3aBUCUMOCTD
IaBJIEHM ra3a oT 00bEMa,
TEMIEPATYPhI

but6mmoreka [JOK
https://m.edsoo.ru/ff0alb9c

but6mmoreka [{JOK
https://m.edsoo.ru/ff0alcc8

bub6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

bubnunoreka [JOK
https://m.edsoo.ru/ff0a20a6

bubmuorexa [JOK
https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
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IIepenaya naBiieHus TBEPABIMU
TCJIaMHU, XKUAKOCTAMU U Ira3daMu.
3akoH [lackansa

I[aBJ'IeHI/Ie B XXUJAKOCTH U Ia3sc,
BBI3BAHHOE JACHCTBHUEM CHIIBI
TSAXKCCTH

Pemenwne 3agau o teme «JlaBieHue
B JKUIKOCTHU U rase. 3axod [lackas»

Coo01marommecs: CoCybl

I'mapaBauyeckuii mpecc

Manowmetpsl. [TopirHeBoii
KUJKOCTHBIN Hacoc

Atmocdepa 3emn. [puanner
CyIIIECTBOBaHUS BO3yIIHON
0005109KkH 3eMITi. 3aBUCUMOCTh
aTMOC(EPHOTO JaBICHUS OT BBICOTHI
HaJl ypOBHEM MOPS

Bec Bozmyxa. AtmochepHoe
JIaBJICHUE

N3mepenue atmochepHOro
nasyieHusi. OnwiT Toppuueu
3aBUCUMOCTH aTMOC(EpPHOTO
JIABJICHUS OT BBICOTHI HAaJl YPOBHEM
Mopst

bapomerp-anepouna. AtmocdepHoe
JIaBJICHUE HA Pa3JIMYHBIX BHICOTAX

bu6nunoreka [IOK
https://m.edsoo.ru/ff0a25b0

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a2718

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2970
bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3136

bub6mmoreka [IOK
https://m.edsoo.ru/ff0a2b5a

bubnunoreka [JOK
https://m.edsoo.ru/ff0a2b5a

bubmuorexa [JOK
https://m.edsoo.ru/ff0a2da8

but6mmoreka [JOK
https://m.edsoo.ru/ff0a2fc4

bubmuorexa [JOK
https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

46

47

48

49

50

51

52

53

54

Pemrenue 3agad mo reme
"ATtmocdepHoe naBneHue”

JleicTBueE KUAKOCTH U T'a3a Ha
NOTPY>KEHHOE B HUX TEJIO.
ApxumeznoBa cuiia

JlaGopaTtopHnast pabota
«OnpeneneHre BbITAIKUBAIOIICH
CHUJIbI, ICMCTBYIONIEH Ha TEIO,
MOTPY>KEHHOE B KUJKOCTb)»

JlaGopaTopHnas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeJa B BOJIE OT 00bEMa
TIOTPY’KEHHOHU B JKUAKOCTh YACTH
Tema»

IImaBanue Ten

JlaGopaTopHnas pabota
"KoHncTpyupoBaHue apeoMeTpa Uin
KOHCTPYHPOBAHUE JIOJIKU U
onpeaeneHue eé
rpy30MoaBEMHOCTH"

Pewenue 3agau no remam:
«IlnaBanue cynos.
BosznyxomnaBanuey, «JlaBienue
TBEPABIX TEN, )KUIAKOCTEU U ra30B»

Mexanunueckasi pabota

MormHocTs. EquHuIBI MOIITHOCTH

but6mmoreka [JOK
https://m.edsoo.ru/ff0a3276

but6mmoreka [IOK
https://m.edsoo.ru/ff0a33fc

but6mmoreka [{JOK
https://m.edsoo.ru/ff0a3514

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

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

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
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62

VYpok-uccnenoranue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
noJbEMeE 1o JiecTHUIe"

[IpocTeie MexaHu3Mbl. Poiyar.
PaBHOBecue cuit Ha peruare

KonTponbhas pabora o teme
«/laBenue TBEpIBIX TE,
AKHJIKOCTEH U ra3zon» /
Bcepoccuiickas nmpoBepoyHas
pabota

PesepsHslit ypok. Pabora ¢
TEeKCTaMHU o Teme «/laBneHue
TBEP/BIX TEJ, )KUJKOCTEH U ra30B» /
Bcepoccuiickas npoBepoyHas
pabota

Pbruaru B TexHuke, ObITY U IPUPOJIE.

JlaGopaTtopnas pabota
«HccnenoBanue ycioBui
PaBHOBECHSI phIUara»

Pemenue 3agad mo teMe «Y CIOBUS
PaBHOBECHS pbIUaray

KoaddunmenT none3noro neidcTBus
Mexanusma. Jlaboparopnast pabora
«3mepenune KII1/] HakinoHHOM
IUIOCKOCTH

Pemenue 3amgau no teme "PaborTa,
MotHocTh, KIT/"

0.5

0.5

but6mmoreka [{JOK
https://m.edsoo.ru/ff0a4ffe

but6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

bub6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4c48



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

63
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65

66

67

68

MexaHuyeckas SQHEprusi.
Kunernueckas u noreHuuanbHas
SHEPIus

3aKOH COXpaHEHMsI MEXaHUYECKON
SHEPruu

YPpOK-3KCIIEPUMEHT IO TEME
"DKCIEPUMEHTAIBHOE ONPEICIICHUE
U3MEHEHHUs] KHHETUYEeCKOH 1
MOTEHI[MATBHOM SHEPIUU NpU
CKATBbIBAHUM T€JIa TIO HAKJIOHHOU
IJIOCKOCTH"

KoHTponbHas paboTa 1mo teme
«PaboTa 1 MOIIIHOCTh. DHEPTHUSD»

PesepsHylit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MexaHndecKoe
nBmxenue"

PesepHblil ypok. Pabora c
TekcTaMu 1o Teme "PaborTa.
MomHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

1 bu6nunoreka [IOK
https://m.edsoo.ru/ff0a4252

1 but6mmoreka [{OK
https://m.edsoo.ru/ff0a4360

1 1

1 1

1 bub6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

1

68 4 12


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

8 KVIACC

Tema ypoka

OCHOBHBIE TOJIOKEHUS
MOJICKYJISIPHO-KUHETHUECKON
TEOPUH U KX OIBITHBIC
MOITBEPKICHUS

Macca u pa3mep aTOMOB U MOJICKYJT

Mopaenu TBEpIOro, )KUJIKOTO U
ra3000pa3HOro COCTOSTHUI
BEIIECTBA

OOBsicHEeHHE CBOWCTB TBEPIOTO,
KHUIKOTO U Ta3000pa3HOTO
COCTOSIHHM BEIIECTBAa HA OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUH

Kpucrannueckue u amopgHsie
Tena

CMaumnBaHue U KaWUISIPHOCTb.
[ToBepXHOCTHOE HATSIKEHUE

TermoBoe pacmupeHue U CKaThe

Temneparypa. CBs3b TEMIIEpaTyphbl
CO CKOPOCTBIO TEIJIOBOTO JIBUKEHUS
YacTHUI|

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTH4eckue
padoThI

JlaTa
U3YyYeHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [{JOK
https://m.edsoo.ru/ff0a5256

but6mmoreka [JOK
https://m.edsoo.ru/ff0a540e

but6mmoreka [IOK
https://m.edsoo.ru/ff0a5800

bubmuorexa [JOK
https://m.edsoo.ru/ff0a5530

bubmuorexa [JOK
https://m.edsoo.ru/ff0a5a26



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
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Buytpennss sneprus. CrocoOsl
U3MCHEHHSI BHYTPEHHEH SHEPTUU

Bupel remionepenaun

Ypok-koHpepenuus "IIpakTruueckoe
HCII0JIb30BAaHUE TEIJIOBBIX CBOMCTB

BCIICCTB U MAaTCPUAJIOB B LCIIAX
sHeprocOepexeHus"

KonnuectBo TeruioTel. Y aenbpHas
TEIIOEMKOCTD

YpaBHEHHE TEIUIOBOTO OayiaHca.
TemnooOMeH u TemIoBoe
paBHOBECHE

Jlaboparopnas padota
"UccnemoBaHue SIBICHUS
Ter1000MeHa IpH CMENIMBaHUH
XOJIOJTHOW U ropsideit BOJbI"

PacueT koaudecTBa TEIIOTHI,
HE00X0IUMOTr0 sl HAarpeBaHUsI
TeJa U BBIICIISIEMOTO MM ITPH
OXJIKICHUU

Jlaboparopnas pabota
"OnpeneneHue yaenbHOMU
TEIIOEMKOCTH BelecTna"
DHeprus TOIIUBA. Y IebHAs
TEIIOTa CTOPAHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0a5c60

but6mmoreka [{OK
https://m.edsoo.ru/ff0a6412

but6mmoreka [{OK
https://m.edsoo.ru/ff0a65c0

but6mmoreka [IOK
https://m.edsoo.ru/ff0a6976

bub6mmoreka [IOK
https://m.edsoo.ru/ff0a7088

bub6mmoreka [IOK
https://m.edsoo.ru/ff0a6a98

bubnuoreka [IOK
https://m.edsoo.ru/ff0a6bb0

but6mmoreka [JOK
https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
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IInaBneHue u OTBEpAEBAHKE
KPUCTAJUIMYECKUX TeIl. Y IeJIbHAs
TEIJIOTA IUIABJICHUS

JlaGopatopHas pabota
"OnpeneneHue yaenbHOM TEIIOThI
TJIaBJaeHus Japaa"

[TapooOpa3zoBaHue 1 KOHJEHCAIIHSL.
Ucnapenue

Kunienue. Y nenbHas temiora
napooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCUMOCTb TEMIIEPaTyphbI
KHUIIEHUS OT aTMOC(EPHOTO
JTABJICHUS

BrnaxnocTs Bo3ayxa. Jlaboparopnas
pabora "Onpenenenue
OTHOCHUTENIbHOM BIIaXKHOCTH
BO3ayXa"

Pemenue 3amayd Ha onpeneneHue
BII&YKHOCTH BO3/yXa

[TpuHIMITBI paOOTHI TETIIOBBIX
neurareneif. [Taposast TypOuHa.
JlBurarens BHYTPEHHETO CTOPaHUS

KIIJI TenoBoro ABUraTes.
TemnmoBrle IBUTATSIIN U 3alllUTa
OKPYXarLIEH Cpebl

3aKOH COXpaHEHHUs U TPEBPALICHUS
SHEPIruM B TEIUIOBBIX MPOIECCAX

bu6nunoreka [IOK
https://m.edsoo.ru/ff0a71d2

but6mmoreka [JOK
https://m.edsoo.ru/ff0a72fe

but6mmoreka [IOK
https://m.edsoo.ru/ff0a740c

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

bub6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

but6mmoreka [{OK
https://m.edsoo.ru/ff0a7c7c



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
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[ToaroroBka K KOHTPOJILHOU paboTe
o TeMe "TennoBble SABICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemiecTna"

KonTponbhas pabota mo teme
"TerutoBble gBieHUA. I3MeHEeHNE
arperaTHbIX COCTOSIHUI BerecTBa"

OnekTpuzanus tei. J[Ba poaa
AIEKTPUUECKUX 3apsAI0B

Ypok-uccienoBaHue
"OnekTpu3anus Tesl UHAYKIHUEH 1
MpU CONMMPUKOCHOBEHUM"

B3anMozencTere 3apsyKeHHBIX Tell.
3akoH Kynona

DIEKTPUUYECKOE MOJIE.
HanpsikeHHOCTD 31EKTPUYECKOTO
nosist. [IpuHImn cynepnosuuuu
ANEKTPUYECKUX TOTEN

Hocurenu anexkrpuyeckux 3apsaos.
OnemeHTapHbIl 3apsan. CTpoeHue
aToMa

[IpoBOIHUKY U TUAIEKTPUKU. 3aKOH
COXpaHEHHUs 3JIEKTPUUYECKOTO 3apsia
Pemenue 3aga4 Ha npuMEHEHNE
CBOICTB 3JIEKTPUUYECKUX 3apsII0B
DNEeKTpUYECKUN TOK, YCIOBHUS €r0
cyuiectBoBaHusA. ICTOUHUKH
AIIEKTPUYECKOTO TOKA

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a83f2

bu6nuoreka [HOK
https://m.edsoo.ru/ff0a86ae

bubnuoreka [IOK
https://m.edsoo.ru/ff0a87e4

but6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8ef6

bubmuorexa [JOK
https://m.edsoo.ru/ff0a90cc

bubmuorexa [JOK
https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
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JleficTBHS 2IIEKTPUYECKOTO TOKa

VYpoxk-uccnenosanue "Jleiicteue
AIEKTPUIECKOTO TIOJIS Ha
MIPOBOJTHUKH M TUDJICKTPUKH"

3J'IeKTpI/I‘-ICCKI/II7I TOK B MCTa/ljlax,
KHUAKOCTAX U ra3ax

DneKkTprudecKas menb 1 e¢
COCTaBHBIE YaCTH

Cuna Toka. JlaboparopHas pabota
"N3mepeHue u perympoBaHUe CUIIbI
ToKa"

DNeKTpUUecKOoe HalpsKEHHE.
BoawsT™metp. JIaboparopHas pabota
"U3mepenue u peryimpoBaHue
HarnpsokeHus"

ConpoTHBiIeHNE IPOBOIHUKA.
VY ienpHO€E CONPOTUBIIEHUE
BEIIECTBA

JlaGoparopnas pabota
"3aBUCUMOCTD AJIEKTPUUYECKOTO
COIIPOTHUBJICHUS IPOBOJAHUKA OT €TI0
JUTAHBI, TUTOIIA/IA TIOTIEPEYHOTO
Ce4eHUs U MaTepuaina"

3aBUCUMOCTE CHJIIBI TOKA OT
HarpsokeHus. 3akoH Oma aJis
yJacTKa Lenu

0.5

0.5

bubnunoreka [JOK
https://m.edsoo.ru/ff0a96b2

but6mmoreka [{OK
https://m.edsoo.ru/ff0a9838

bubnuoreka [JOK
https://m.edsoo.ru/ff0a8bd6

bubnunoreka [JOK
https://m.edsoo.ru/ff0a9e14

bubnunoreka [JOK
https://m.edsoo.ru/ff0aa738

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa738

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa44a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
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JlaGopatopHas pabota
"HccnenoBanue 3aBUCUMOCTU CHIIbI
TOKa, UJIyIIEro 4epe3 pe3nucTop, OT
COTNIPOTHUBIICHUS PE3UCTOPA U
HanpsbKeHus Ha pesucrope”

IlocnenoBaTenbHOE U napajjiCJIbHOC
COCANHCHUA MMPOBOAHHUKOB

Jlabopartopnas pabota "IIpoBepka
MIpaBUJIa CIOKEHUS HAMIPSHDKEHUN
IPY TOCJIEJ0BATEIbHOM
COEJIMHEHUH JIByX PE3UCTOPOB"

JlaGopartopnas padota "IIpoBepka
npaBuJjIa JUIs CHITBI TOKA MPH
napajuieIbHOM COSAMHEHUN
pe3ucTopoB”

Pemenne 3aJla4 Ha IPUMCHCHUC
3akoHa Oma JJIA Pa3JIMIHOIr o
COCAMHCHHA ITPOBOIHHUKOB

Pabora 1 MOIIIHOCTE
AIEKTPUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

Jlaboparopras padoTa
"OnpeneneHue paboOThl U MOITHOCTH
AIEKTPUYECKOTO TOKA"

DNeKTpUYECcKHe LEenu 1
NOTPEOUTEIH IIEKTPUUECKOM
sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

bu6nuoreka [HOK
https://m.edsoo.ru/ff0aa04e

but6mmoreka [JOK
https://m.edsoo.ru/ff0aaa58

but6mmoreka [IOK
https://m.edsoo.ru/ff0aadle

but6mmoreka [{JOK
https://m.edsoo.ru/ff0aaf8a

bub6mmoreka [IOK
https://m.edsoo.ru/ff0ab124

bubnunoreka [JOK
https://m.edsoo.ru/ff0ab3e0

bubmuorexa [JOK
https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
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
https://m.edsoo.ru/ff0ab660

54

55

56

57

58

59

60

61

ITocTOsTHHBIE MArHUTBI, KX
B3aNMOJICHCTBHE
Ypoxk-uccienopanue "M3yuenue
OJIEH MOCTOSHHBIX MarHUTOB"
MarauTHOE 110JIe. MarauTHoe mose
3eMJIH U ero 3Ha4YeHue ISl )KU3HU
Ha 3emiie

[ToaroroBka K KOHTPOJILHOU paboTe

10 TeMe "DIJIEKTPUUECKHUE 3apsi/ibl.
3apspKeHHBIC Tela U UX
B3auMoaeucTBUA. I1oCTOSIHHBIN
AIEKTPUUECKUNA TOK"

Konrponbnas padora o Teme
"DJIeKTpUYECKUE 3apSbl.
3apsKEHHbIE TeJla U UX
B3auMoaercTBUA. I10CTOSIHHBIN
ANEKTPUIECKUH TOK" /
Bcepocculiickas npoBepoyHas
pabota

PesepBHblit ypok. Pabota ¢
TekcTamu 1o Teme "I1oCTosTHHBIN
AIEKTpUYECKuil TOK" /
Bcepocculickas npoBepodHas
pabota

OmnbIT OpcTeaa. MarauTHoe nosie
ANIEKTPUYECKOT0 TOKa MarHutHoe
MOJIe KaTyIIKH C TOKOM

IIpuMeHeHne 3EKTPOMarHuTOB B
texHuke. JlabopaTtopHas pabora

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

bubnuoreka [JOK
https://m.edsoo.ru/ff0acOba

bubnuoreka [JOK
https://m.edsoo.ru/ff0abd2c

bub6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

but6mmoreka [{JOK
https://m.edsoo.ru/ffOacdc6

bubmuoreka [JOK
https://m.edsoo.ru/ff0acld?

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



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

62

63

64

65

66

67

68

"N3yueHue nelcTBUsI MArHUTHOTO

TOJIsI HA IPOBOJIHUK C TOKOM"

:‘)J'ICKTpOI[BI/IFaTeJ'IB IHOCTOAHHOI'O
ToKa. Mlcnonap30BaHue

BHeKTpOHBHFaTeHCﬁ B TCXHHUYCCKHNX

YCTPOKCTBAX U HA TPAHCIIOPTE.
Jlaboparopnas pabota
"KoHcTpyupoBaHue 1 u3yueHue
paboThl AneKkTpoaBUraTesns”

OnbiTel @apazes. 3akoH
ANIEKTPOMATrHUTHON UHAYKIUH.
IIpaBuino Jlenna

Dnekrporeneparop. Crocoos
MOJIyYEHUS DIEKTPUUECKON
SHEPTrUu. DIIEKTPOCTAHLIUU Ha
BO300HOBJISIEMBIX HICTOYHHKAX
SHEPTUu

[ToaroToBka K KOHTPOJIBHOM paboTe

10 TeMe "DIIEKTPUUECKHUE U
MarHuTHBIC SIBJICHUS"

KonrponbHas padora no Teme
"DNeKTpUYECKrE U MarHUTHBIE
SBJICHUS"

PesepBHbIii ypok. Pabora ¢
TekcTaMu 110 TeMe "TeIuioBrIe
siBiIeHus"

PesepBHblit ypok. Pabota ¢
TEKCTaMH 110 TeMe "MarauTHbIe
sBJjeHus"

bu6nuoreka [HOK
https://m.edsoo.ru/ff0ac86¢c

but6mmoreka [{JOK
https://m.edsoo.ru/ff0acbh14

bubmuorexa [JOK
https://m.edsoo.ru/ff0accbe



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

OBIIEE KOJIMYECTBO YACOB I10
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9 KJIACC

Ne
n/n

Tema ypoka

MexaHnyeckoe IBUKEHUE.
MarepuanbHas TOUKa

Cucrema orcuera. OTHOCUTEIILHOCTD
MEXAaHHNYCCKOI'O ABUXKCHUS

PaBHOMepHOE NpsAMOJIUHEITHOE
JBUYKEHUE

HepaBHoMepHOE npsMOIMHENHOE
nerkeHue. Cpenssisi © MTHOBEHHAs
CKOPOCTh

[IpssMOnMHENHOE PAaBHOYCKOPEHHOE
JBHO)KEHUE. Y CKOpEHUE

CkopocTh IPSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JIBIKEHUSI.
I'paduk ckopoctu

Jlaboparopnas pabota
"OnpeneneHue yCKOpEHUs Tena pu
PaBHOYCKOPEHHOM JIBM>KEHUH T10
HAKJIOHHOM IIOCKOCTH"

CBoOonmHoe nmagenue tei. OIbITH
lanunes

PaBHOMEpHOE ABMXKEHUE TTO
okpyxHocTH. [leprnon u yactora

KoanuyecTBO 4acos

Konrpoibubie IIpakTHyeckue

HU3y4eHUs!

JJIeKTPOHHBbIE
uugposeie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ad474

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ad19a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ad8d4

bu6mmoreka [{OK
https://m.edsoo.ru/ff0adb18

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0ael76



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

10

11

12

13

14

15

16

17

18

19

20

21

oOparmienus. JIuneiHas u yrinonas
CKOPOCTH

IleHTpOCTpEMHUTENBHOE YCKOPEHHE
IlepBeb1ii 3axkoH HbroToHa. BekTop
CHJIBI

Bropoii 3akoH HeroTOHA.
PaBHOpelicTBYIOIIAA crita

Tpertuii 3akoH HeroToHa.
Cynepniozunus cui

Pemenue 3agau Ha npuMeHeHUE
3akoHOB HproTOHA

Cuna ynpyroctu. 3akoH ['yka

Pemtennie 3agaud o reme «Cua
YIPYTOCTH»

Jlaboparopnas pabota
«OrmpeneneHue KeCTKOCTH
NPy KUHBDY

Cuna tpenus

Pemenue 3amau nmo treme «Cuma
TPCHUS»

JlaGoparopras pabota
"Onpenenenue ko3 dumnreHTa
TPEHHS CKOJIbKEHUS"

Pemrenue 3amau mo reme "3akoHbI
Hrrotona. Cuna ynpyroctu. Cuna
TpeHus"

bu6mmoreka [JOK
https://m.edso0o.ru/ff0ae612

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ae72a

bu6mmorexa [{OK
https://m.edsoo.ru/ff0ae982

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aeb6c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aeca?

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aee28

bu6mmoreka [{OK
https://m.edsoo.ru/ff0af738

bu6mmorexa [{OK
https://m.edsoo.ru/ff0afa26

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af8be

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0afb8e



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

22

23

24

25

26

27

28

29

Cuita TSHDKeCTH U 3aKOH BCEMHUPHOTO
TATOTEHUS. Y CKOpEHUE CBOOOIHOTO
IIaaCHUuA

Ypok-koHpepeHus " JIBmkeHue Ten
BOKPYT TPaBUTAI[MOHHOTO IIEHTPa
(Conneunas cucrema). ['amaktuku"

Pemrenue 3agaud mo treme "Cuina
TSDKECTH U 3aKOH BCEMHUPHOTO
TAroTeHus"

[IepBas kocMu4ecKkas CKOPOCTb.
HesecomocTs 1 neperpysku

PaBHOBeCHE MaTEepUAIIBHON TOYKHU.
AOGcoImoTHO TBEPOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKPEIUIEHHOW OCBIO BPAILICHHUS.
MowmeHnT cuibl. LleHTp TspkecTn

PaBHOBeCHE MaTepUAIIBHON TOYKHU.
AOGcoImoTHO TBEPOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHOW OCBIO BPAILICHHUS.
MowmeHnT cuibl. LleHTp TspkecTn
Pemenue 3amay mo reme "MoMeHT
cunbl. LlenTp TsKecTH"

[ToaroroBka Kk KOHTPOJIBHOMU paboTe
mo Teme "MexaHHYecKOoe IBIKCHUE.
BzaumoneiictBue ten"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0af044

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af5f8

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0af33c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0afe36

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0b02b4

bubmuoreka [JOK
https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408

30

31

32

33

34

35

36

37

38

39

40

Konrponsnas pabora o Teme
"MexaHnyecKoe IBUKEHUE.
Bsaumoneiictsue Ten"

Nmmnynsc Tena. IMITyabc CHIIBL.
3aKOH COXpaHEHMsI UMILYJIbCA.
VYupyroe u Heynpyroe
B3aUMOJICHCTBUE

Pemrenue 3agad mo reMme "3akoH
COXpaHEHHUs umIryJnca'

VYpok-koHpepenus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"

Mexannueckasi paboTa ¥ MOIIIHOCTb

Pabora cuitbl TSKECTH, CHITBI
YIPYTOCTH U CHJIbI TPEHUS

JlaGopaTopHnast paboTa
«Ornpenenenue pabOThI CUIIBI TPEHUS
IIPYU PaBHOMEPHOM JIBIKEHHHU Tella
110 TOPU30HTAEHON TTOBEPXHOCTH

CBs3b 3HEpruu U paboTHI.
IToreHumanbHas SHEPrus
Kunernueckas sneprus. Teopema o
KMHETUYECKOW SHEPTUU

3aKOH COXpaHEHUs SHEPTUH B

MCXaHUKEC

Jlaboparopnas pabota «/3ydyenue
3aKOHAa COXPAHEHUS SHEPTUID)

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb06ec

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb07fa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b096¢c

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b0a84

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b0db8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0c32

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b12fe



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

41

42

43

44

45

46

47

48

49

50

KonebarenbHoe IBUXKEHUE U €T0
XapaKTePUCTHKU

3aTyxaromue KojieOaHusl.
BoinyxaeHHbIC KOeOaHUS.
Peszonanc

MareMaTHyecKuil ¥ Npy>KUHHBIA
MasiTHUKU

VYpok-uccienoanue «3aBUCUMOCTh
nepuo/ia KojiebaHui OT )KECTKOCTH
IIPY>KUHBL ¥ MACCHL I'Py3a»

[IpeBpareHre SHEPTUU IpU
MEXaHUYECKUX KOJIeOaHUIX

Jlaboparopnas pabota
«OrmpeenieHue 4acToThl M Ieproia
Kose0aHui Mpy>KMHHOTO MasiTHUKA

Jlaboparopnast pabota «I[IpoBepka
HE3aBUCHMOCTH TIEpHOJIa KOJIeOaHMit
rpy3a, MOJIBEIIEHHOTO K HUTH, OT
MAacChl Tpy3a»

Mexanunyeckue BoaHbl. CBOMCTBA
MeXaHW4YeCKUX BOJH. [IpononabHble 1
MTONIEPEYHBIE BOJIHBI
VYpok-koHpepeHuus "Mexannyeckue
BOJIHBI B TBEPIAOM TEJIE.
Ceiicmuueckre BOJTHBI"

3Byk. Pacnipoctpanenue n
OTpa)K€HHUE 3BYyKa

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

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

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

bu6mmoreka [{OK
https://m.edsoo.ru/ffOblaec

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b197a

bu6mmoreka [{OK
https://m.edsoo.ru/ffOb21fe



https://m.edsoo.ru/ff0b1858
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

51

52

53

54

55

56

57

58

59

60

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

I'poMKOCTB 3BYKa M BHICOTA TOHA.
AKyCTUYECKHUI pe30HaHC
VYpok-koudepenuus "YabTpa3Byk u
nH(]pa3ByK B MPUPOJIE U TEXHHUKE"
[ToaroroBka K KOHTPOJILHOU paboTe
10 TeMe "3aKOHBI COXPaHEHHUS.
Mexanndeckue KojaeOaHusl ¥ BOJHBI'

KonTponbhas pabota mo Teme
"3aKOHBI COXpaHEHHUS.
Mexanndeckue KojieOaHus U BOJIHB!'

DIEeKTPOMarHuTHOE MoJe.
DNeKTpOMarHuTHbIE BOJTHBI
CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH
Ypok-koupepennus "[lkana
AJE€KTPOMArHUTHBIX BOJIH.
Hcnonb30BaHue 3J1EKTPOMArHUTHBIX
BOJIH JIJIs1 COTOBOM CBsI3U"

VYpok-uccnenosanue "M3yuenue
CBOICTB SJICKTPOMArHuTHBIX BOJIH C
MTOMOIIBI0 MOOMITBHOTO Tesedona"

Pemenue 3a1a4 Ha OIIpCACIICHUC
HaCTOTHI U JJIMHBI
QJICKTpoMar HUTHOM BOJIHBI

'

'

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0

bu6mmoreka [{OK
https://m.edsoo.ru/ffOb2abe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2fe6

bubmuoreka [JOK
https://m.edsoo.ru/ff0b2c6c



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

61

62

63

64

65

66

67

68

69

DneKTpOMarHuTHas IpUpo/ia CBETa.
CxopocTts cBeta. BonHoBbie
CBOICTBA CBETa

Hcrounuku ceera. IIpsaMonuneitnoe
pacnpoCTpaHEHUE CBETA. 3aTMEHHUS
Connua u Jlynst

3aKOH OTpa)K€HHsI CBETA. 3epKaia.
Pemenuie 3a1a4y Ha prUMeHEHHE
3aKOHa OTPaKEHUs CBETA

[Ipenominenue cBera. 3aKoH
MIPEJIOMJICHUS CBETa

[TonHOE BHYTpEHHEE OTpaXKEHUE
cBeTa. Vcronmn30BaHue TOJTHOTO
BHYTPEHHETO OTPAXKEHMU B
OIITHYECKUX CBETOBOAX

JlaGopaTopHnast paboTa
"NccnenoBanue 3aBUCUMOCTH yria
IPEJIOMIIEHUS CBETOBOIO JIyda OT
yIJIa MaJIeHUs] Ha TPAaHUILIE "'BO3TyX-

nn

CTEKJIO
VYpoxk-koHpepeHus

"M cnoib30BaHKE TTOJIHOIO
BHYTPEHHETO OTPAXKEHHUS:
CBETOBOJIBI, ONITUKOBOJIOKOHHAS
CBs3b"

JInusel. OnTryeckas cuia JUH3bI

[TocTpoenue n3o0pakeHUi B JIMH3AX

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b38c4

Bbu6mmoreka [JOK
https://m.edsoo.ru/ffOb3aea

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3c5c

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0b3f2c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b444a



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
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

70

71

72

73

74

75

76

77

78

JlaGopaTopHnast pabora
"Onpenenenre GokycHOTO
PaCCTOSHHS ¥ ONITUYECKON CHITBI
cobuparomiet TUH3b1"

VYpoxk-koHpepeHuus "OnTuyeckue
JIMH30BBIE TPUOOPHI"

I'ma3 kak onruyeckas cucTema.
3penue

Ypok-koudepennus "JledekTs
3penus. Kak coxpanurs 3penue"
Paznoxenue 6e10ro cBeTa B CIEKTP.
Omnertel HetoTona. Croxenue
CHEKTPANILHBIX I[BETOB. Jlucnepcus
cBeTa

JlaGopaTopnas pabdora "OnbITh IO
pas3ioKeHuIo 6eJI0ro CBeTa B CIEKTP
1 BOCIIPUSTHUIO 1IBETA IPEIMETOB IIPU
uX HaOJIOICHNH Yepe3 BETOBhIC
¢bunbTpeI"

VYpok-nipaktukyM "BoaHoBbIE
CBOMCTBA CBETA: IUCIIEPCHS,
uHTepdepenus u quppaxuus'”
OmnbiThl Pesepdopaa u miianerapHas
MO/JIeJIb aTOMa

[Tocrynatel bopa. Moaens atoma
bopa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b4206

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cOa7e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b4684

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c0f4c

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cOe2a

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0c12a8



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

79

80

81

82

83

84

85

86

87

88

89

90

91

Hcnyckanue u norjioneHue cBera
atoMoM. KBauTel. JIunenyatnie
CIIEKTPBI

Ypoxk-mipaktukym "Habmtonenue
CIIEKTPOB UCITyCKaHUS"

PagnoakTUBHOCTE U €€ BUIBI

CtpoeHne aTOMHOTO s1pa.
Hyknonnas Mmonenb
PannoakTuBHBIE TpEeBpaIeHUsI.
M3oTtonsl

Pemenue 3amad mo teme:
"PannoakTuBHBIE MpeBpaleHus"
[Tepuon monypacnana
VYpoxk-koHpepeHus
"PannoakTuBHBIE U3TyUEHHUS B
NpUPOAE, MEAUIIUHE, TEXHUKE"
SAnepHble peakuu. 3aKOHBI
COXpaHEHUs 3apsJI0BOTO U
MacCOBOT'O YHCEI

DHeprus CBA3U aTOMHBIX SEP.
CBs13bp MacChl U SHEPTUU

Pemenue 3agau no reme "SAnepueie
peakuun"

Peakuuu cunTe3a u neneHus saep.
Ucrounnku sneprun CosHIA U 3BE3]T
VYpoxk-koHpepenuus "AnepHas
sHepreTuka. JlencTeus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c144c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1550

bu6mmorexa [{OK
https://m.edsoo.ru/ff0cl1672

bu6mmorexa [{OK
https://m.edsoo.ru/ff0cl18ac

Bbu6mmorexa [JOK
https://m.edsoo.ru/ffOclal4

bu6mmorexa [JOK
https://m.edsoo.ru/ff0clb4a

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0clc58

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0cld7a

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



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
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93

94

95

96

97

98

pPaZAMOaKTUBHBIX U3IyUYEHUHN Ha
JKUBBIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJILHOM paboTe
110 TeMe "DIIEKTPOMAarHUTHOE TOJIE.
ONEKTPOMAarHUTHBIE BOJIHBI.
KBanToBsie siBieHus"

KonTponbhas pabora no teme
"DIEeKTPOMAarHUTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJIHBI.
KBanrtoBsie siBeHus"

[ToBTOpeHue, 06001IEeHNE.
JlaGopaTopHbie pabOTHI 1O KypcCy
"BzaumoneiictBue ten"

[ToBTOpenue, o600menue. Pemenue
pacyYeTHBIX U KaYeCTBEHHBIX 3a]1a4
no Teme "TermnoBble nmponecch”

[ToBTrOopenue, o6o0menue. Perenne
pacyeTHBIX U KaUECTBEHHBIX 3a/1a4
o Teme "KII/] TermoBbix
JBUTATEINEeH"

[ToBTOpenue, o6o0menue. Perenne
pacyeTHBIX U KAYECTBEHHBIX 3a/a4
no reme "KIIJ[ anexTpoycranoBoK"
[ToBTOpeHue, 06001IeHUE.

JlaGopaTopHbie pabOTHI IO Kypcy
"CBeToBbI€E sIBIEHUA"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c223e

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c245a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2a22

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c2b30

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2c52



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52

[ToBTropenue, o6o0menue. Padora ¢

Bbu6aunorexa LIOK
99 TEKCTaMU 110 TeMe "3aKOHBI 1 1

https://m.edsoo.ru/ff0c2d6a

COXPAaHEHHUS B MEeXaHHKe"

IToBTropenue, o6o0menue. Padora ¢

bu6mmoreka [JOK
100 "K 1
TeKCTa}:m to reme "Kozearis i https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TekcTaMi 110 TeMe "CBETOBBIE 1 bubmmorexa [TOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS

[ToBTOpenue, 06o61meHue. Padora ¢

102 TekcTamu 1o Teme "KBanToBas u 1
snepHas pusuka"

OBILEE KOJIMYECTBO YACOB I10

[TPOIT'PAMME 102 3 2t


https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




IMPOBEPAEMBIE IPEIMETHBIE PE3YJIBbBTATBI OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOTI'O
OBILIEI'O OBPA30BAHUA

7 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTaTa

11

1.2

1.3

1.4

1.5

1.6

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

pasiinydaTth ABJICHHA 110 OIMMCAHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (bl/I3PI‘-ICCKOC SIBJICHUC

pacro3HaBaTh NPOSIBICHUE HW3YYEHHBIX (U3NUECKUX SIBJICHUN B
OKpY’KaloIIeM MUpE, B TOM 4Hcie GU3NUECKUE SBICHHS B IPUPOJE,
MIPU 3TOM HEPEBOJUTH MPAKTHUECKYIO 33/1a4y B yUeOHYIO, BBIACTATD

CYILIECTBEHHbBIE CBOICTBA (MIPU3HAKN) (PUBNUECKUX SBIICHUIN

ONMCHIBATh M3yUEHHBIE CBOICTBa Ten M (PU3MUECKHE SIBIICHUS,
UCHONb3Yysd (PU3MUYECKUE BENUYMHBI, MpPU OMHMCAHUM MPABUIIBHO
TPaKTOBaTh (U3UYECKUNH CMBICI HCHOJIb3YEMbIX BEIUYMH, HX
0o0O3HaYeHUss M eIUHHULBI (U3NYECKUX BEIMYUH, HAXOIUTh
(hopMyInbl, CBSI3BIBAIOLIME JAaHHYK (DU3MYECKYI0 BEJIUYHMHY C
JPYTUMH BEJTMUYMHAMM, CTPOUTH IpaUKK N3yUEHHBIX 3aBUCUMOCTEH

(hbUBUYECKUX BETMYHUH

XapaKTEepPU30BaTh CBOMCTBA Tel, (PU3NUECKUE SBIICHUS U TIPOIIECCHI,
HCMOJIb3YySl M3YYEHHbIC 3aKOHBI, IIPU OTOM JaBaTh CJIOBECHYIO
(hopMyTHpPOBKY 3aKOHa U 3alHChIBaTh €r0 MaTeMaTHYeCKOe

BBIPpAXXCHUC

OOBSICHATH (PU3MUECKUE SBJICHMS, MPOLIECCHl U CBOWCTBA TEJ, B TOM
Yylhclie M B KOHTEKCTE CHUTyalil HpPaKTUKO-OPHUEHTHPOBAHHOIO
XapakTepa: BBIABIATh NPUUYUHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 | — 2 JorM4eckux ImaroB ¢ omopoil Ha 1 — 2
U3yUYEHHBIX CBOWCTBA (PU3MUECKUX SBJICHUH, (PU3MUECKUX 3aKOHA

HJIK 3aKOHOMCPHOCTHU



1.7

1.8

1.9

1.10

1.11

1.12

1.13

1.14

pemaTts pacy€THbBIE 3a1auu B 1 — 2 neicTBYsL, UCIOJB3Ys 3aKOHBI U
(dbopMyTBl, CBS3BIBaOIIME (U3UYECKHAE BEIMYMHBI: Ha OCHOBE
aHajau3a yCJIOBHMS  3aJayd  3alHUChIBAThL  KpPaTKOE  YCIIOBHE,
MOJICTABIIATh (U3UYECKUE BEIWYMHBI B (DOPMYIJIBI W TIPOBOIUTH
pacuyéTbl, HAXOOUTh CIPABOYHBIC JAaHHBIE, HEOOXOAMMBIE JUIs
pemieHuss  3a4ad, OLEHUBATh PEAIUCTHYHOCTh  IOJYyYECHHOMU

(bu3nuecKoil BEIUIMHBI

pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh IPU MOMOIIU
(U3NYECKUX METOJOB, B OIMCAHUM HCCICAOBAaHHUS BBIIEIATDH
npoBepsieMoe  MpPEeNroyiokeHue  (Tumoresy),  pasziauyath U
WHTEPIPETHUPOBATH TOJYUYECHHBIH pe3yNbTaT, HaXOAUTh OMIMOKU B

XOJ¢€ oIlbITa, A€JIaTh BBEIBOJBLI I10 €I'0 pE3yJibTaTaM

IPOBOJUTH OIBITHI 0 HAOIIOJCHUIO (U3NYCCKHUX SIBICHUH WIH
(¢u3nueckux  CBOWCTB  Tel:  (OpPMYIMpOBATH  MPOBEPSIEMBIC
NPENONIOKEHUS, COOUpaTh yCTAaHOBKY W3  MPEIOKEHHOTO

000pyI0BaHUS, 3aMUCHIBATH XO/1 ONBITa U (JOPMYIUPOBATH BHIBOJIBI

BBINOJIHATH IPSIMbIE U3MEPEHHUSI C UCIOJIb30BAHUEM aHAJIOIOBBIX U
uu(ppoBbIX NPUOOPOB, 3aNUCHIBATH [TOKA3aHUS MPUOOPOB C YUETOM

3aJJaHHOI a0COTIOTHOM MOTrPEUIHOCTH U3MEPEHUI

MPOBOJUTH  HCCIIEJIOBAHUE 3aBHCUMOCTU OJHOM  (PU3MUECKOM
BEJIMYMHBI OT JPYrol C HCHOJB30BAaHHWEM IMPSMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAHHM YYEOHOTO HCCIEAOBaHMS, COOMpATh
YCTAaHOBKY U BBIMOJIHATh M3MEPEHHUs, CJeays MpeaaoKeHHOMY
I1aHy, (UKCUpPOBaTh pe3yibTaThl MOJYYEHHOH 3aBUCHUMOCTH
(U3MYECKUX BEJIMYUH B BUJE NMPEAJIOKEHHBIX TaOIUI U IpauKoB,

ACJIaThb BbIBOJABI 110 PE3YJIbTATaAM UCCICAOBAHUA

IPOBOJUTh KOCBEHHBIE M3MEPEHMs (PU3MUECKUX BEIUYMH, CIEys
IPEMIOKECHHOM  MHCTPYKLIMM: TIPU  BBIIOJHEHUM  U3MEPEHUM
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBIYHCIATH 3HAYCHHE

HMCKOMOM BEJIMYMHBI

coOnrofarh MpaBuUia TEXHUKM O€30MacHOCTH Mpu padboTe ¢
1abopaTOpHBIM 000PYTI0BaHUEM

yKa3blBaTh TPHUHIUIBI JCUCTBUS TPUOOPOB W  TEXHHUUYECKUX
YCTPOMCTB, XapaKTepU30BaTh TMPUHIUIBI JEHCTBUS HM3yUEHHBIX

npuOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOILIBIO UX OMHMCAHUSA,



1.15

1.16

1.17

1.18

1.19

8 KVIACC

HCIIOJIB3YysA  3HAHUA O CBOMCTBaxX (I)I/ISI/I‘IGCKI/IX SIBICHUM WU

HGO6XOI[I/IMI)IG (1)I/I3I/I‘~IGCKI/IG 3aKOHBbI 1 3aKOHOMCPHOCTHU

NPUBOAUTH TpUMEpHl (HAXOAUTh HHGPOPMAIMIO O MPHUMEPax)
NPAaKTHYECKOTO  HCIOJB30BaHUS  (DU3MYECKUX  3HAHUM B
MOBCETHEBHOM JKM3HU Uil oOecredeHus: Oe30MacHOCTH  IpH
oOpamieHnn ¢ npudopaMM M TEXHHYECKUMH YyCTPOMCTBaMH,
COXpaHEHHs 310pOBbS M COONIOJCHUS HOPM 3KOJIOTHYECKOIO

MOBEJICHUS B OKPYXaloIIe cpere

OCYUIECTBIISATH OTOOP UCTOYHUKOB MHpOpMaluu B cetu MIHTepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE
UMEIOIINXCA 3HAHUN U MyTEM CPaBHEHUS Pa3IU4YHbIX MCTOYHHUKOB
BBIJICJIATE MH(POPMALIUIO, KOTOpasi SBISETCS MPOTHBOPEUUBON WIIH

MOJKET OBITH HeﬂOCTOBepHOﬁ

HCII0JIb30BATh npu BBINIOJTHEHUH y4eOHBIX 3a/laHui
HAYYHOIOIYJIIPHYIO ~ JIUTEparypy  (PU3MYECKOro  COJAepKaHUs,
CIpaBOYHBIE MaTepHasbl, pecypcbl cetu HHTepHeT, BiaxeTh
npuéMamu KOHCIIEKTUPOBaHUS TEKCTa, npeoOpa3oBaHus

“H(pOpMaIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JAPYTYIO

C03/1aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOLICHHS
Ha OCHOBE 2 — 3 HCTOYHMKOB HH(POpPMALUU (PUINIECKOTO
COJIep’KaHusl, B TOM YHUCJIE IyOJIMYHO JIeNaTh KpaTKue COOOIIEHUs O
pe3yibpTaTax MPOEKTOB WM Y4YeOHBIX HCCIEOBAaHUM, MpPU 3TOM
IPAMOTHO HCIIOJIb30BAaTh W3YYEHHBIN MOHATUHHBIN anmapar Kypca

(I)I/I3I/IKI/I, COIMPOBOKAATH BBICTYIIJICHUC HpC3CHTaHHCﬁ

NPy BBINIOJIHGHWH  YYEOHBIX TMPOEKTOB W HMCCIIECJIOBAaHHUM
pacripefieniaTh 00SI3aHHOCTH B TpPyIIle B  COOTBETCTBHHM C
IOCTAaBJICHHBIMU 3aJadaMy, CJICIWTHh 3a BBIITOJHEHHEM INIaHa
IefcTBUI, aJeKBaTHO  OIIEHMBAaThL COOCTBEHHBIM BKJajJ B
JIeITETLHOCTh TPYMIIBI, BBICTPANBATh KOMMYHHUKATUBHOE

B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYIKAIOIINX



Kon
NpoBepPsieMoOro
pe3yJabTara

11

1.2

1.3

1.4

1.5

1.6

1.7

1.8

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOI
00pa30BaTeJIbLHOM NMPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

HUCIIOJIB30BaTh NOHATHUA

pasiinyaTh ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bI/I3I/I‘ICCKOC SBJICHUC

pacro3HaBaTh MPOSIBIICHUE H3YyUYEHHBIX (U3UUYECKUX SIBJICHUN B
OKpYy KaroIleM MHUpE, B TOM 4yucie Gu3nYecKue SBJIECHUs B IPUPO/IE,
IIPU 3TOM HEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B yueOHYI0, BBIACTATD

CYILLIECTBEHHbIE CBOICTBA (IIpU3HAKN) PUBNUECKUX SABJICHUN

ONMCHIBATh HM3yUEHHBIE CBOMCTBA Ten M (PU3MUECKHE SBIICHUS,
UCHONb3Ysd (PU3MUYECKUE BEIUYMHBI, MpPU OMMCAHUM MPABUIBHO
TPakTOBaTh  (PU3MUECKUM  CMBICI  HCIOJIb3YyEMbIX  BEJIUYMH,
0o0O3HaYeHUss M eIUHHUIBI (U3NYECKUX BEIMYUH, HAXOIUTh
(GopMyIbl, CBS3BIBAIOLINE JAHHYIO (H3UUECKYI0 BEIUYMHY C
JPYTMMH BETMYUHAMU, CTPOUTD IpadUKH U3YUEHHBIX 3aBUCUMOCTEH

(bU3HUECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA Tell, (PU3UUECKHUE SBICHUS M MPOIECCHI,
UCIIONB3YSl H3Y4YCHHbIE 3aKOHBI, IPU 3TOM JaBaTh CIIOBECHYIO
(GbopMyIHpOBKY 3aKOHa ¥ 3alUCBIBATh €ro MaTeMaTHYECKOe

BbIPAXKCHUC

O0BSACHATH (hH3HUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM UUCIE U B
KOHTEKCTE€ CHUTyallull MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3
1 — 2 noruyeckux maroB ¢ MOMOIIbI0 1 — 2 W3yUEHHBIX CBONCTBA

(1)I/IBI/I‘I€CKI/IX SIBJIeHI/Iﬁ, (bl/ISI/I‘{eCKI/IX 3dKOHa UJIK 3aKOHOMCEPHOCTHU

peuiath pacu€THbIC 3a7a4i B 2 — 3 IEUCTBUS, UCIIOJIb3YS 3aKOHBI U
(dbopMynbl, CBS3bIBaOIIME (U3UUECKHE BEIMYMHBI: Ha OCHOBE
aHaJM3a yCJIOBUS 33Ja4M 3alMChIBATH KPAaTKOE YCJIOBHUE, BBISBIATH
HE/JOCTATOK JAaHHBIX JUIA PELICHHs 3aJlaud, BhIOMpATh 3aKOHBI H
(dhopMybl, HeoOXoauMBIE Al €€ peleHus, IPOBOAUTh PACUETHI U
CpaBHUBATh MOJYYEHHOE 3HAue€HHE (U3NYECKOM BEIMYUHBI C

HU3BECTHBIMU JaHHBIMH

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOKHO PELIUTh IMPU MOMOIIU

(I)I/ISI/FICCKI/IX MCTOHOB, HCIIOJIB3Yysd  OIMUCAHUC HCCICAOBAHUA,



1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

BBIACIIATH IMIPOBEPACMOC NIPCAIIOJIOKCHUEC, OCHUBATDL NMIPAaBUJIbHOCTD

nopsaaKa MpoOBCACHUA UCCICIOBAHUSA, NCIATh BHIBO/IbI

OpOBOAWUTL OIBITHI IIO Ha6JHOI[€HI/IIO (1)I/ISI/II-IGCKI/IX SIBJICHUU WJIN
(bu3m4YecKux  CBOMCTB  Tel:  (opMyIHpoBaTh  MPOBEPSIEMBIC
MPEANONIOKEHHSI, COOUPATh YCTAaHOBKY W3  TMPEIOKEHHOTO

O60py,HOBaHI/I$I, OIIMCBIBATHh X0/ OIIbITa U (bOpMy.]'IHpOBaTb BBIBOJbI

BBIMOJHATh MpPsIMblE M3MEPEHHUS C HCIOJIB30BAHHUEM aHAJOTOBBIX
npuOOpoB H  JNAaTYMKOB (U3MUYECKUX BEIUYHMH, CPaBHUBATH
pe3yabTaThl HM3MEpPeHUH C y4€ToM 3aJaHHON  aOCOIIOTHOM

MOrPETHOCTH

IPOBOJUTH HCCIIEJOBAHUE 3aBHUCHUMOCTU OJHOM  (PU3MUECKOM
BEJIMYMHBl OT JAPYIOM C HCIIOIB30BAHUEM IIPSMBIX H3MEPEHHUM:
IUTAHUPOBATh HCCIEI0BaHUE, COOMpPATh YCTAaHOBKY M BBINOJHSATH
U3MEpeHus, cieays MpeJIOKEHHOMY IUIaHy, (pUKCHpOBaTh
pe3yJbTaThl MOJIYYEHHON 3aBUCUMOCTHU B BUJI€ TaOJIUI] U IrpauKOB,

ACJIaThb BBIBOALI 110 PE3yJIbTaTaM UCCIICAOBAaHUA

MPOBOJUTh  KOCBEHHBIE  M3MEpeHUs  (OU3UYCCKUX  BEIUYMH:
IUIAHUPOBATh ~ W3MEpPEHUs,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY, CIEIys MNPEIOKEHHOW HWHCTPYKUHUH, W BBIYUCIATH

3HAYCHUEC BCIINYHUHBI

CO6J'IIO,Z[&TI) mpaBujia TCXHHUKH 0€e30macHOCTH Inpu pa60Te C

1a00paTOPHBIM 000PYI0BaHHEM

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OIHCAHUS, UCIOJb3Ys
3HaHUS O CBOWCTBaX (M3MYECKUX SBICHUA M HEOOXOIMMBbIE

(1)I/IBI/I‘I€CKI/IC 3aKOHOMCPHOCTH

pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONUCTBA U U3MEPUTEIIbHbBIE
npuOOpHI 110 CXEMaM U CXEMaTHYHBIM PUCYHKaM, COCTABIISATh CXEMBbI
JNEKTPUYECKUX LENeld ¢ IOCIENOBATEIbHbIM M IapaJlIeJIbHBIM
COCIMHEHUEM DJIEMEHTOB, pa3iauyas YCIOBHbIE O0O3HAYCHHUs
JJIEMEHTOB JIEKTPUYECKUX LETIEH

MPUBOJUTL TpUMeEphl (HaXoAWTh HHGOPMALMI0O O TpUMepax)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUECKUX  3HAHUM B
MOBCEIHEBHOM JKM3HM JuIs oOecriedeHus Oe30MacHOCTH IpHU

06paH_ICHI/II/I C HpI/I60paMI/I N TCXHHUYCCKHMHU yCTpOﬁCTBaMH,



1.17

1.18

1.19

1.20

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

11

1.2

1.3

COXPAHCHUA 3O0POBbIA U CO6J'IIOI[€HI/I$[ HOPM 3KOJOTHYECKOTO

MOBEJCHUS B OKPY KaloIlen cpelie

OCYILECTBIISATh MOUCK HMH(OpMAIK (PU3UUECKOTO COACpKAaHUS B
cetu MIHTepHET, Ha OCHOBE MMEIOLIMXCS 3HAHUN M Iy TEM CpPaBHEHUS
JIOTIOJTHUTEIBHBIX HMCTOYHUKOB BBIJCIATH HMH(POPMALNIO, KOTOpas

ABIIACTCA HpOTHBOpC‘lHBOﬁ WJIM MOXET OBITh HeﬂOCTOBepHOﬁ

UCIOJIb30BaTh IIPU  BBINOJIHEHUM Y4eOHBIX 3aJaHuil Hay4dHO-
MOMYJIAPHYIO JIUTEPATypy (PU3MUECKOTO COJCpXKAaHHUsS, CIIPABOYHBIC
MaTepuaibl, pecypcsl ceth VHTepHeT; BianeTh NpuUéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpazoBaHus HHPOPMALIMHU U3 OJHOM

3HAKOBOW CHUCTEMBI B IPYTYIO

co3laBaTb COOCTBEHHbIE IUCHbMEHHbIE U  KpaTKUE YCTHbIE
cool1eHus, 0000mass HHHOPMALIUIO U3 HECKOJBKUX UCTOYHUKOB
(u3nueckoro cojepkaHusi, B TOM 4Hciie MyOJIMYHO IMPEACTaBIATh
pe3yJIbTaThl IPOEKTHOM WIIM UCCIIE0BATEIBCKOM AEATEIBHOCTH, IIPU
3TOM TPaMOTHO HCIIOJb30BATh W3YyYECHHBIM IOHATUWHBIN amnmapar

Kypca (1)1/13I/IKI/I, COIIPOBOXKAATH BBICTYIIJICHUC Hpe3eHTaI_IHeI>'I

MIPY BBIMOJTHEHUN YYEOHBIX MMPOEKTOB U MCCIEAOBAHUN (DU3MUECKHUX
MIPOLIECCOB paclpeeiaTh 00S3aHHOCTH B TPYMIIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3aJa4aMH, CJIEOUTh 3a BBIIOJHEHUEM IUIaHA
JNEUCTBUA W  KOPPEKTHUPOBATh €ro, aJaeKBaTHO OILICHUBATh
COOCTBEHHBI BKIIaJ] B JEATEIBHOCTh TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE€  B3aWMOJICMCTBHUE, MPOSBISAL  T'OTOBHOCTh

paspemiats KOHQIUKTHI

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM

00pa30BaTeJIbLHON NMPOrPaMMbI OCHOBHOT'0 00111er0 00pa3oBaHus

HCIIOJIB30BaTh U3YUYCHHBIC ITOHATUA
pasiiniaTh ABJICHHA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/IBI/I‘ICCKOG SABJICHHUC

paciiodHaBaTb IIPOABJICHHC HW3YUYCHHBIX (1)I/I3I/I‘-ICCKI/IX SIBIICHHI B

OKpY’KalOIIeM MHpE, B TOM YHcie (GU3NIECKUE SIBICHHUS B IPUPOE,
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1.5

1.6

1.7

1.8

1.9

IIpU 3TOM NECPEBOAUTDH MMPAKTUUCCKYIO 3a/1a1y B yqe6HyI0, BBIACTIATH

CYILLIECTBEHHBIE CBOMCTBA (IPU3HAKN) PUINUECKUX SABJICHUN

OINMCHIBATh M3YYCHHBIC CBOWCTBA Tel W (PU3HUECKUE SBICHHA,
UCHONb3ysd (PU3NUECKUE BEIUYMHBI, MpPU OMNMCAHUU TMPABUIBHO
TPaKTOBaThb  (U3MYECKUH  CMBICT  HCHOJB3YyEMBIX  BEJIHYHH,
0o003HaUeHUss M eIUHHULBl (U3NYECKUX BEJIMYUH, HAXOIUTh
(GopMyTBl, CBS3BIBAIOLINE JaHHYIO (HU3MUECKYI0 BEIUYMHY C
JPYTUMU BEJTMUYMHAMM, CTPOUTH IPaUKH N3yUEHHBIX 3aBUCUMOCTEH

(bU3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA Tell, (PU3UUECKHUE SBICHUS M MPOIECCHI,
UCIIONIb3YSl H3Y4YCHHbIE 3aKOHBI, IPU 3TOM JaBaTh CIIOBECHYIO
(GbopMyTHpPOBKY 3aKOHa ¥ 3alUCHIBaTh €ro MaTeMaTHYECKOe

BbIPAXKCHUC

OO0BACHATH (hPH3HUECKUE MPOLIECCHl U CBOMCTBA TEJI, B TOM UUCIIE U B
KOHTEKCTE CHUTyalud IPAKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JOrMYEecKUX IIaroB ¢ MOMOIIbI0 2 — 3 U3yUeHHBIX CBOICTBa

(u3nyecKUX SIBICHUN, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

pemaTh pacuéTHbE 3a7ad (OmMHparomuecs Ha cuctemMy u3 2 — 3
YPaBHEHMIi), HCIOIb3Ysl 3aKOHbI U (OPMYJIbI, CBS3BIBAIOLINE
(Gu3nyeckue BEIMYMHBL: HAa OCHOBE aHaJIM3a YCJIOBUS 3a/ladd
3alUChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTAIOUIME WU
M30bITOYHBIE TaHHBIE, BEIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOANUMbIE
JUISL pELIEHUs], IPOBOAUTh PAcu€Thl U OLICHMBATh PEAIUCTUYHOCTH

MOJIy4€HHOTO 3HAaYeHUS (PU3NUECKON BETUUNHBI

pacro3HaBaTh MpPOOJIEMBI, KOTOPbIE MOYKHO PEUIUTh TPH TTOMOIIU
(bU3MUECKUX METOJIOB, UCTIOJIB3Ysl ONIMCAHUE UCCIIEIOBAHMS], BBIICIIATD
IIPOBEPSIEMOE IPEIIONIOKEHUE, OLICHMBATh IPABWIBHOCTH IOPsIKA
IIPOBEICHUS HCCIECI0OBAHMs, JENaTh BBIBOABI, HHTEPIPETUPOBATH

pe3yJibTaThl HAOJIIOJICHHI 1 OIBITOB

IPOBOJUTH OIBITH 1O HAOIIOJCHHUI0 (U3WYECKHUX SIBICHUH WIH
(U3MUECKUX CBOMCTB TEI: CAMOCTOSITEIEHO COOMPATh YCTaHOBKY U3
U30BITOYHOTO Habopa 000pyI0BaHMS, OMMCHIBATH XOJI OIBITA M €T0

pe3ynbTaThl, GOPMYJIUPOBATH BHIBOJIBI



1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

IPOBOUTH IPH HEOOXOIMMOCTH CEPHUI0 TPSAMBIX H3MEPEHHH,
ompeJieNisisi CpelHee 3HAUCHUE HU3MEPSIeMO BEMWYUHBI ((POKYCHOE
paccTtosiHue coOuparoiiell JTHH3bI), 000CHOBBIBATh BBHIOOP crocoba

U3MEPEeHUS (M3MEPUTEIHLHOTO pUdopa)

MPOBOJIUTH MCCIIEAOBAHHE 3aBUCHUMOCTEH (PU3UUECKUX BEIUYHH C
UCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH: IUNIAHUPOBATh UCCIIE0BAHHE,
CaMOCTOSITENIbHO COOMpPATh YCTAHOBKY, (PUKCHPOBATH PE3YJIbTATHI
HOJYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUAE TaOIMLIU

I‘pa(bI/IKOB, ACJIaTh BBIBOALI 11O PE3YyJIbTaTaM UCCICAOBAHUA

MPOBOANTh  KOCBEHHBIC HW3MEpPEHHUS  (PU3UYECKUX  BEIMYUH:
IUIAHUPOBAaTh ~ W3MEpPEHHs,  coOupaTb  SKCIEPUMEHTAIBHYIO
YCTaHOBKY M BBINOJHATh HM3MEPEHUS, CIEAyS MPEII0KEHHON
WHCTPYKLMHY, BBIYUCIATH 3HAYCHHWE BEIUYUHBI U AHAIM3UPOBATH
MOJyYEHHBIE pE3yJbTaThl € YYETOM 3aJaHHOW MOrPEIIHOCTH

HU3MEPEHUI

coOnroAaTh MpaBuUja TEXHUKH O€30MacHOCTH Mpu pabore ¢

1a0opaTOpHBIM 000pyI0BaHUEM

pas3inyaTh OCHOBHbIE NMPU3HAKU M3YUYEHHBIX (DU3NUYECKUX MOJETCH:
MaTepuallbHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOUYEHHBIN
UCTOYHMK CBETa, Jy4, TOHKas JHMH3a, IJIJaHETapHas MOJEb aToMa,

HYKJIOHHas MOJACJIb aTOMHOTI'O Apa

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa MX OINHCAHUSA, UCIOJIb3YS
3HaHUS O CBOWCTBaX (M3MYECKUX SBICHUA M HEOOXOIMMBIE

(1)I/IBI/I‘I€CKI/IC 3aKOHOMCPHOCTH

UCIIOJIB30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKH M3YyYECHHBIX
TEXHUYECKUX  YCTPOWCTB,  M3MEPHUTEIbHBIX  HpUOOpPOB U
TEXHOJIOTHYECKHUX MPOIECCOB MPH PEHICHUH Y4eOHO-MPAKTUYECKUX
3a/1a4, ONITUYECKUE CXEMBI JJIs [IOCTPOEHUS N300paKEHHH B IIIIOCKOM
3epKajie ¥ cobuparomieit TmH3e

OPUBOIUTH TNpUMEpHl (HaXOoAWUTh HWHGOPMALMI0O O TpUMepax)
NPaKTUYECKOTO  HCIONB30BaHUS  (DU3MYECKHMX  3HAHWHA B
MOBCEIHEBHOM JKM3HHM JuIsl oOecriedeHus 0e30IacHOCTH Ipu

06paH_ICHI/II/I C HpI/I60paMI/I N TCXHHUYCCKHMHU yCTpOﬁCTBaMH,



1.18

1.19

1.20

1.21

COXPAHCHUA 3O0POBbIA U CO6HH1H€HHH HOPM 3KOJOTHYCCKOTO

MOBEJCHUS B OKPY KaloIlen cpelie

OCYILECTBIISATh MOUCK HMH(OpMAIK (PU3UUECKOTO COACpKAaHUS B
cetu VIHTEpHET, caMOCTOATENFHO (hOpMyIHpPYs MOUCKOBBIA 3ampoc,
HaXOJWUTh MYTH ONPEAETCHHUS JIOCTOBEPHOCTH  MOJYYCHHOM
nH(pOpMaNMU HAa OCHOBE MMEIOIINXCS 3HAHUHM M JOMOJHUTEIBHBIX

HCTOYHHUKOB

WCIIOJIb30BaTh TMPU BHINIOJHEHUHM Y4YeOHBIX 3aJaHWil HAyIHO-
HOMYJISIPHYIO JIUTEPATYPy (PU3NYECKOTO COJAEPIKAaHUS, CIPAaBOYHbBIC
Marepuanbl, pecypcbl cetu HHTepHeT; BiaaeTh NOpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHOOPMALIUU U3 OJHON

3HAKOBOU CUCTEMBI B IPYTYIO

co3/aBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOINEHHUS Ha
OCHOBe HWH(pOpPMAIIMH M3 HECKOJbKUX HCTOYHUKOB (PU3UUECKOTO
CoJIepKaHusl, MyOJINYHO MPEJICTABIATh PE3yIbTAaThl TPOSKTHON WU
HCCIIEIOBATEIbCKOM  JESITENIbHOCTA, TPH  3TOM  TI'PaMOTHO
WCIIONIb30BaTh M3YUYEHHBIA TMOHSATUHHBIA ammapar Hu3y4aeMoro
pasznena (U3NKUA U COMPOBOXKAATH BBICTYIUICHHE MPE3CHTALUCH C

y4€TOM 0COOEHHOCTEH ay TUTOPUU CBEPCTHUKOB

MIPH BBIMOJTHEHUH YYEOHBIX MMPOEKTOB U MCCIEAOBaHUN (DPU3MUECKHIX
MIPOLIECCOB paclpeeiaTh 00S3aHHOCTH B TPYMIE B COOTBETCTBUU C
IIOCTABJIEHHBIMU 3aJa4aMH, CJIEOUTh 3a BBIIOJHEHUEM IUIaHA
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OILICHUBATh
COOCTBEHHBI BKIAJ B JEATEIBHOCTh TPYIIBI, BBICTPAUBATh
KOMMYHUKAaTHBHOE€  B3aWMOJICHCTBHE, MPOSBISAI T'OTOBHOCTh

paspemiats KOHQIUKTHI



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KIIACC

Kon Kon
pa3ziena JIEMEHTA
®UBUKA U EE POJIb B IIOSHAHUU OKPYKAIOIIIET'O MUPA

HpOBepﬂeMble 3JIEMEHTHBI COACPKAHUA

®du3nka — Hayka O nOpupoze. SIBIeHUs NPUPOJIBI.
1.1 dusnyeckre ABJIEHWA. MeEXaHHYECKHE, TEIUIOBEIE,

SJICKTPUYECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBEIC

®dusnueckue BenuuuHbl. M3mepenue Qusnueckux
1.2 BeauunH. ®usnueckue npubopel. IlorpemHocts

U3MepeHnil. MexyHapoHasi CUCTEMa UHUIL

ECTeCTBCHHOHay‘IHHﬁ METO/J IIO3HAHUA: Ha6J'IIOI[eHI/Ie,
13 MMOCTAHOBKA HAYYHOI'O BOIIPOCA, BLIIBUKCHUEC T'MIIOTC3,
1 OKCIICPUMCHT II0 IIPOBEPKEC THUIIOTE3, 00BsACHEHHE

Ha0JII01aeMOr0 SIBJICHUS
1.4 Onucanue GpU3MUECKUX SBJICHUN C TOMOIIIBIO MOIEIeH

[TpakTuyeckue paboTHI:

H###Par#t#113mepenne paccTosTHUIM.

H#Hi#Par###13mepenre 00bEMa KHUIKOCTH U TBEPAOTO
1.5 Tena.

###HPar##Onpenenenue pa3MepoB MallbIX Tell.

#H##Par###I3mepenne TemrepaTypbl TpPH  TTOMOIIA

JKUJKOCTHOTO TEPMOMETPA U AATUYUKA TEMIIEPATYPBI
ITEPBOHAYAJIbHBIE CBEJIEHNM A O CTPOEHNU BEIIIECTBA

###Par###CTtpoeHre BelecTBa: aTOMbI U MOJIEKYJIbI,
2.1 ux pasMepbl. ONBITHI, JOKa3bIBAIOLIUE JHUCKPETHOE

CTPpOCHHUEC BCUICCTBA

2 #H##Par### ]l pmkenne  vactun — BemecTBa.  CBs3b
2.2 CKOPOCTH JBHXXEHHUSI YaCTUIl C TeMIepaTypoil.

bpoyHoBckoe nBmkenue, muddy3us

23 B3anmoaeiicTBre 4acTUI BEIIECTBA: MPUTSHKEHUE U
OTTaJIKUBaHUE




2.4

2.5

2.6

#H##Par#t# ArperatHoie COCTOSTHUS BELLECTBA;
CTPOCHHE rasos, JKUIKOCTEH 31 TBEPABIX
(KpUCTAJUIMYECKMX)  Tel.  B3auMOCBSI3b  MEXIY
CBOMCTBAMHM  BEIICCTB B  Pa3HBIX  arperaTHbIX

COCTOSAHUAX U UX aTOMHO-MOJICKYJIAPHBIM CTPOCHUCM
Oco0eHHOCTH arperaTHbIiX COCTOSTHUM BOJBI

[TpakTueckue paboThI:

#H#Par###01enka 1uaMeTpa aToMa METOJIOM PSIOB (C
UcIoyb30BaHueM gororpaduii).

#HHPar#H##OnpITel IO  HAONIOJCHUIO  TEIJIOBOTO
pacIiipeHust ra3os.

#HHHPar###0nbITel 10 OOHAPYKEHUIO JEUCTBUS CHUI

MOJICKYJIIPHOI'O ITPUTAXKCHUA

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

MexaHnnueckoe JIBUKECHUE. PaBHOMepHOE 31
HEpPaBHOMEPHOE JIBUIKEHHE

###Par#Ht#Cropocts.  Cpemnsii  CKOpPOCTh  TIpHU
HEpPaBHOMEPHOM JIBIDKCHHH. Pacuér myT u BpeMeHHU
JIBUKCHUS

SlBnenne uHepuuu. 3aKOH MHEpUUU. B3aumosencTBue
TeJ KaK MPUYMHA U3MEHEHUSI CKOPOCTH JBUKEHUS TEJl.
Macca kak Mepa HHEpTHOCTH Telia

#H##HPar### Inotnocts BemectBa. CBA3b IIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €AMHUIE 00BEMA BEIIeCTBA
Cuila Kak XapakTepUCTHKA B3aUMOICUCTBUS Tel

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl C
MTOMOIIBIO THHAMOMETPA

#H##HPar##H# SIsnenne TaroreHusa u cuia TsbkectH. Cuna
TSKECTU Ha Apyrux miaHerax. Bec tena. HeBecomocthb
Cuita Tpenus. TpeHHE CKOIBKCHHS W TPEHHUE IOKOS.
Tpenue B Ipupoae U TEXHUKE

#HH#Par###Cnoxenue Cuj, HaNpaBJICHHBIX MO OJIHOM

npsiMoid. PaBHOIEHCTBYIOIIIAST CUIT

[TpakTideckue paboThI:



3.11

3.12

OrnpezneneHre CKOPOCTH PABHOMEPHOIO JIBHIKEHHS
(wapvka B OKHJAKOCTH, MOJEIU 3JIEKTPUUECKOTO
aBToMOOMIs W Tak pganee). OmpeneneHue cpenHen
CKOPOCTH CKOJBXKEHHS Opycka WIM IIapuka 1o
HaKJIOHHOM mIockocTH. OrnpeneneHne IIOTHOCTH
TBéporo  Tena.  OmbITB,  JEMOHCTPUPYIOIIKE
3aBUCUMOCTh pacTsDKeHus (nedopMmalyu) npy>KUHbI OT
IPUIOKEHHON cuiibl. OIBITHI, JAEMOHCTPUPYIOIINE
3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHUS OT Beca Tea 1

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEN

Pu3n4ecKUe SBJICHUSA B IIPUPOJIE: IIPUMEPHI ABUIKECHUS C
Pa3IMYHBIMHA CKOPOCTSIMU B )KUBOW M HEXKUBOU NPUPOJIE,

IIGI\/JICTBI/IC CHJIbI TPCHUS B IMTPUPOAC U TCXHHUKC

TexHuuecKkne yCTpOMCTBA: JTMHAMOMETP, MOAIIUITHUKA

JIABJIEHUE TBEP/BIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

4.3

4.4

4.5

4.6

4.7

Hasnenune tBEpnoro rtena. CrnocoObl yMEHbLIEHUS U

YBCIIMUCHUA OAaBJICHUA

I[aBJ'IeHI/Ie rasa. 3aBHUCHUMOCTh JaBJICHHA TIa3a oOT

00bEMa, TEMIIEpaTyphl

Hepenaqa JaBJICHUA TBép,Z[I)IMI/I TCJIaMU, XXUAKOCTAMU U

razamu. 3akod Ilackans. [IlHeBMaTHUEeCKHE MAITHHEI

3aBUCUMOCTh JIaBJICHUS JKUJIKOCTH OT TJIyOWHBI.
I'mapocratudeckuit napaJiokc. CooOmaroruecs

cocynbl. ['mapaBinnueckue MEXaHU3MbI

Atmocdepa 3emnm U arMocepHOe  JIaBJIEHHE.
[IpyunHBl  CyLIECTBOBaHMS BO3AYLIHOW 0O0OJIOYKU
3emun. OmnpiT Toppuyemnn. 3aBUCHUMOCTh
aTMoc(epHOro MaBlieHUS OT BBICOTHI HaJ YPOBHEM
Mopsi

N3mepenue atmochepHoro nasieHus. [Tpubopsr s
U3MepeHus aTMOC(HEPHOro AaBJICHUS

[eficTBHe KMIKOCTH M ra3a Ha NOTPYKEHHOE B HUX

Teno. BelTankuBaromas (apxumenoBa) cuia. 3aKoOH

Apxumena



4.8

4.9

4.10

411

IImaBanue ten. Bo3ayxoriaBanue

[TpakTrueckue pabOTHI:

HccnenoBanue 3aBUCHMOCTH BEcCa Tela B BOJE OT
00béMa TOTPYKEHHOW B KHUAKOCTH 4YacTH TeJja.
Ornpezenenre BHITAIKUBAIOMICH CUIIbI, JEUCTBYIOIICH
Ha Telo, MOrpyxEéHHoe B KuAKocTh. IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAKOLIEH CUJIbI, IEUCTBYIOLIECH
Ha TEJI0 B JKHUAKOCTH, OT Macchl Tena. OMBITHI,
JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH  BBITAJIKHUBAIOIICH
CHWJIBI, IEHCTBYIOIIEH Ha TEJIO B KUIKOCTH, OT 00BbEMA
NOTPY>KEHHOU B KUIAKOCTh YaCTH TeJa U OT INIOTHOCTH
xkuakoctu.  KoHcTpyumpoBaHue — apeomeTpa WM
KOHCTPYHPOBAHUE  JIOJAKM W  OIpeaesneHue  e€

rpy30M0IbEMHOCTH

dusuueckre  ABJIEHUS B NPUPOAE:  BIUSHUE
atMoc(epHOr0 JaBJIICHHWS HA JKMBOW OPraHU3M,

IJIaBaHUE PhIO

TexHuueckue ycTpoiicTBa: coOOLIAIOIUECS COCYABI,
YCTPOMCTBO BOJONPOBOJA, TUAPABIMYECKUI Ipecc,
MaHOMETp, 0apoMeTp, BHICOTOMEDP, MOPIIHEBON HACOC,

apeoMeTp

PABOTA, MOIIIHOCTbB, SHEPT U

5.1
5.2

5.3

5.4

5.5

5.6
5.7

5.8

Mexannyeckasi pabota
MexaHuyeckas MOIIHOCTb

HpOCTBIe MCXAaHU3MBI. pbIyar, 6J'IOK, HaKJIOHHAasA

1ockocTh. [IpaBuino paBHOBecHs pblyara
[TpuMeHeHHe paBUiIa paBHOBECHS pbluara K OJIOKY

«3onoroe  mpaBuiIo»  MexaHMkH. KoadduuueHt
MOJIE3HOTO  JedcTBUA ~ MexaHu3MmoB.  IIpocteie

MEXaHHU3MBI B OBITY U TEXHUKE
[ToTeHnmanbHast SHEPrUU TeNa, MOJHATOTO HaJ 3eMIEN
Kunernueckas sHeprus

ITonHas MexaHWdeckas OHCPI'H:. 3aKOH U3MEHEHHUS U

COXpPAaHCHUSA MEXaHUYECKOM OHCPIrun



[pakTHyeckue paboTHL:
###Par#H#0Onpenenenue paboTbl CUIBI TPEHUS TpU

pPaBHOMCPHOM JIBHXXCHUH TCJIa II0 FOpH3OHT3J’IBHOI’I

> noBepxHOcTH. lccrenoBaHue YCIOBUH paBHOBECHS
peiuara. M3mepenue KIIJ[ HaKJIOHHON MIOCKOCTH.
W3ydenne 3akoHa COXPaHEHUSI MEXaHHYECKOW YHEPTUU
dusnueckue SBICHUA B MPHPOJE: PHIYArd B TeJe

5.10
YeJI0BEKa
TexHuueckue yCTpPOMCTBA: pblUar, MNOABWKHBIA U

511 HETOJIBIKHBIN OJIOKH, HAKIIOHHAS TUIOCKOCTh, TPOCTHIC
MEXaHU3MBI B OBITY

8 KIIACC
Kox Kon
IIpoBepsiemble 31eMEHTHI COAePKAHUSA
pasnena 3J1eMeHTa
TEIUJIOBBIE ABJIEHUA

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KMHETHYECKOM

61 TEOPUM CTPOCHMs BemlecTBa. Macca M pa3Mepsl

' MoJieKyJl.  OmBITBI, MOATBEPKAAIOUIME OCHOBHBIC
MIOJIOKECHHS MOJIEKYJISIPHOKUHETUYECKON TEOPUH
Mogenu  TBEpPAOTro, IKHUJIKOIO M  ra3zoo0pa3HOro

6.2 cocTossHU# BemecTBa. Kpucrammmdeckue u amopdHbie

6 Tena

OOBbsicHEHHE CBOWMCTB I'a30B, )KUJIKOCTEN U TBEPBIX TEI

6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYISIPHOKHHETHIECKOM
TEOPHUH

6.4 CMauuBaHue U KanWISIPHbIE SIBICHUS

6.5 TemoBoe paclIUpeHNE U CKATHE

6.6 Temneparypa. CBsi3b TeMmmepaTypbl €O CKOpPOCTBIO

TCIIJIOBOT'O ABUKCHUS YaCTHUIL



6.7

6.8

6.9

6.10

6.11

6.12

6.13
6.14

6.15

6.16

6.17

BuyTpennss ~ sHeprus. CrnocoObl  M3MEHEHUs
BHYTPEHHEN JHEPrUM: TEIUIONepeadya U COBEPIICHUE

paboTHI

Bunsl TCIUIONICpEaavn: TCIUIONPOBOAHOCTD,

KOHBCKIU, U3JIYUCHUC

KonunuectBo TCIIJIOTBI. VYaenpHas  TEINIOEMKOCTH

BCIICCTBA

TeriooOMeH u TEIIOBOE paBHOBECHE. YpaBHEHUE

TEILIOBOro OanaHca

[InaBnenue u OTBEPACBAHUC KpUCTAINIMYECKUX

BEILECTB. Y IeIbHas TEILIOTA IIaBIICHUS

[TapooOpa3zoBanne U  KoHjaeHcauus. McnapeHue.
Kunenue. VYnenbHas TemioTa napooOpa3oBaHMUSL.
3aBUCUMOCTh TeMIEpaTypbl KUIIEHUS OT aTMOC(HEPHOTO

JaBJICHUA
BrnaxunocTth BO3yXa
C‘)HepFI/IH TOILIJIMBA. YIICJ'IBHaH TEITIOTA CrOpaHus

[Tpunuunsr  pabotel TeruioBbix jasurateneid KIIJ
TEIUIOBOTO JBUTATeNsA. TEeIUIOBbIE BUTATEIN U 3allNTa
OKpY Karouleu cpenbl

3aKOH COXpaHEHHs M TPEBPALICHHUS DHEPIrUU B

TCIIOBBIX ITpoHeccax

[TpakTiueckue padbOTHI:

#HHHPar###0nbITEl 10 OOHAPY)KEHUIO JCHCTBUS CHIT
MOJIEKYJISIPHOTO MPUTSKESHHUS.

#HA#HPar#H#0nbITBL IO BBIPAILIMBAHUIO  KPUCTAJIOB
MTOBAPEHHOM COJIM WIIH caxapa.

#HHHPar###0neITEI 0 HAOMIOIEHUIO  TEIUIOBOTO
pacuIMpeHust ra3oB, KHUIKOCTEH U TBEPIBIX TE.
###Par#H#0Onpenenenue naBieHns BO3AyxXa B OalioHe

HIIpUILA.



6.18

6.19

HHHPar###OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCHUMOCTD
JABJICHHUS BO3AyXa OT ero o0bEMa M HArpeBaHUS WU
OXJIaXKICHUSI.

###Par###1 Iposepka THUIIOTE3BI JTUHEHHON
3aBHCHUMOCTH  JJUHBI  CTONOMKA  KHIKOCTH B
TEPMOMETPHUUECKOUN TpyOKe OT TeMIiepaTyphl.
###Par###HaOmonenue  M3MEHEHUST  BHYTPEHHEH
SHEpPruM Tejla B pe3yJibTaTe TEIIonepeaadn u paboThl
BHEITHUX CHUIL.

###Par#t#lccnenoBanue sIBICHUS TEIUIOOOMEHA MpHU
CMEIIMBAaHUM XOJOJAHON U TOpsYEH BOJIBI.
#H##Par###Onpenenenue KOJIMYECTBA TETUIOTHI,
MOJIyYEHHOTO BOJON NIpHU TEIJIOOOMEHE C HarpeThiM
METAITUYECKUM [IUTUHAPOM.

##HPar##0Onpenenenue  yIelbHOM — TEMJIOEMKOCTH
BELIECTBA.

###Par###lccnenoBanue mpolecca UCIapeHus.
#HH#Par###Onpenenenue OTHOCUTEIBHOM BIIAXKHOCTH
BO3/yXa.

#H##Par###Onpenenenue YIETbHOU TETJIOTHI

IIJ1aBJICHUA JIbA.

duznyeckue SABJIEHUS B TMPUPOJAE: MOBEPXHOCTHOE
HAaTsOKEHHE W KaMWUIAPHBIE SBICHHS B IPHUPOJE,
KpHUCTaJLIBI B IPUPOJIE, M3nyueHue CoHIla, 3aMep3aHme
BOJIOEMOB, MOpCKUE Opusbl; 00pa3oBaHUE POCHI,

TyMaHa, UHesl, CHera.

TexHuueckue yCTPOHCTBAa: KamWUISAPhl, NPUMEPHI
MCIIOJIb30BaHUsl KPUCTAIIJIOB, )KUJIKOCTHBIN TEPMOMETP,
JaT4YUK TeMIlepaTyphl, TEPMOC, CUCTEMa OTOIICHUS
JIOMOB, THUTPOMETPBI, TICUXPOMETp, MapoBasi TypOHHa,

ABUTATCJIb BHYTPCHHET'O CIrOpaHUA.

OJIEKTPUYECKUE U MAT'HUTHBIE SABJIEHUSA

7.1

Onexrpusanys Ten. J[Ba poaa 3JIeKTpUYECKUX 3apsI0B



7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

7.14

7.15

7.16

B3anmoneiictBue 3apspkeHHbIX Ted. 3akoH Kyiona
(3aBHCUMOCTB CHJIBI B3aMMOJEHCTBHS 3apsKEHHBIX TEJ
OT BEJIMYMHBI 3aPsI/I0B U PACCTOSIHUS MEXKAY TEIaMH)
DJEKTPUUYECKOE oJe. Hanpspxk€HHOCTD
anekTpudyeckoro mois. IlpuHnun —cynepnosunuu
AIIEKTPUYECKHUX IT0JIeH (Ha KaueCTBEHHOM YPOBHE)
Hocurenn snexkTpuuecKux 3apsiioB. DJIEMEHTapHbIN
anekTpuaeckuit 3apsan. Ctpoenue atoma. [IpoBogHuKH
U TUDJIEKTPUKH

3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
ONEeKTpUYEeCKU  TOK. YCIOBUS  CyIECTBOBaHUS

SJICKTPUYCCKOI'O TOKA. M cTouHNKY IOCTOSHHOI'O TOKa

HetictBust AIEKTPUIECKOTO TOKa (TemioBoe,
XUMUYECKOE, MArHUTHOE). OJIEKTPUUECKUH TOK B

KUIKOCTAX U Ia3dax

Onektpuueckass menb. Cuna Toka. DJIEKTPUUECKOE

HapsDKEHUE

COHpOTI/IBJ'IeHI/Ie IIpOBOAHUKA. YaenbpHOE

CONPOTHUBIICHUE BEILIECTBA
3akon Oma 15 ydacTKa 1enu

[TocnenoBarenbHOE W MApAJIIETBHOE COCIMHEHUE
MIPOBOJHUKOB

PaGota m MONIIHOCTH 3JIEKTPUYECKOTO TOKAa. 3aKOH
Jxoynst — Jlenna

DNeKTpUYecKne LEenu U MOTPEOUTENN DIEKTPUUECKON
sHepruu B ObITy. KopoTkoe 3aMbIkanme

ITocTossHHBIE MarHUTHEL. B3anmMogercTBHE TTOCTOSHHBIX
MAarHuToOB

MaruutHoe 1ojie. MarHutHoe Iojie 3eMId H €ro

3HAYEeHUeE I KU3HU Ha 3eMiie

OngpIT 3pCTCI[a. MarsuTHoe IIoJjie SJICKTPHUICCKOTO

TOKa. HpI/IMeHeHI/Ie OJICKTPOMArHuTOB B TCXHUKC



7.17

7.18

7.19

7.20

JleficTBE MAarHUTHOIO MOJI Ha MPOBOJHUK C TOKOM.
OneKTpoABUTaTeNb IOCTOSHHOTO TOKa. Mcnonp3oBanue
AJIEKTPOJBHUraTeIe B TEXHUYECKUX YCTPOMCTBAX U HA

TpaHCTIOPTE

Oneitel  ®apaned. SIBneHue  3JIEKTPOMArHUTHOM

nHaykuuu. [Ipasumno Jlenna

DIIeKTPOreHepaTop. CriocoOsr MOJTyYeHUs
ANEKTPUYECKON  SHEPruu.  DJICKTPOCTAHIIMM  HA

BO300HOBJISIEMBIX UICTOYHHKAX OHCPI'un

[TpakTuyeckue paboOTHI:

OnBITH 110 HAOTIOICHHUIO YTICKTPU3ALIUH T MHITYKIHEH
U TIPU CONIPUKOCHOBCHHH.

HccnenoBanue JeMcTBUS HIEKTPUYECKOrO MOJS Ha
MPOBOJHHUKH U JUIIECKTPHKH.

COopka u mpoBepka pabOTHl IIEKTPUUECKOW IETH
MIOCTOSTHHOTO TOKA.

M3mepeHue u peryaupoBaHue CUIIbI TOKA.

W3mepenue u peryanpoBaHne HAMIPSKEHUS.
HccnenoBanue 3aBUCHMOCTHA CHIJIBI TOKa, HAYIIETO
4yepe3 pe3UCTOp, OT CONPOTHBICHHS pE3HCTOpa H
HaINpsOKEHUs. Ha Pe3UCTOpe.

OnbITHI, JeMOHCTPHPYIOIINE 3aBHCUMOCTh
DIIEKTPUUYECKOTO CONPOTHUBIICHHUS TPOBOIHHKA OT €Tr0
JUTMHBI, TUTOIIA/IN TIONIEPEYHOTO CEYCHHUSI U MaTepraa.
[IpoBepka mpaBuia CIOXKEHUS HANpPsDKEHUH 1pU
MOCJIEIOBATEIbHOM COEIMHEHHH JIByX PE3HCTOPOB.
[TpoBepka mpaBwia It CHIIBI TOKA TIPU MapalIeIbHOM
COCIMHEHUU pe3uctopoB. OrmpeneneHue  pabOTHI
HIIEKTPUYECKOTO TOKA, WAYIIEro Yepe3 Ppe3nucTop.
OmnpeneneHre  MOIIHOCTH — DJEKTPUYECKOTO  TOKa,
BBIJICIISIEMOM Ha pesucrope. HccnenoBanue
3aBUCUMOCTH CHJIBI TOKQ, WIYIIETO Yepe3 JaMIIOUKY, OT

HanpspkeHus Ha Hell. Onpenenenne KIIJ[ narpeBarens.



HccnenoBanme MarHuTHOT'O B3aMOJICHCTBUS
IIOCTOAHHBIX MAIrHUTOB. I/I3yquI/Ie MAardmTHOI' O ITIOJIsA
IIOCTOSAHHBIX MArHuUTOB HpI/I nx O6T)€ILI/IH€HI/II/I nu
pazaenenuu. MccienoBanue qeHCTBUS SJIEKTPHUUECKOTO
TOKa Ha MarHUuTHYO CTpEJIKY. OMEBITHI,
JIEMOHCTPHUPYIOIINE 3aBUCHMOCTD CHUIBI
BSaHMOHeﬁCTBHH KaTYLHKI/I C TOKOM 1 MarHurTa OT CUJIbI
TOKAa H HaHpaBHeHI/ISI TOKa B KaTYHIKe. I/I3yquI/1e
JICUCTBUS. MAarHUTHOTO IOJISl HA MPOBOJAHUK C TOKOM.
KonctpyupoBanue i H3y4yeHUe paboTsI
3JIEKTPOABUTATEIS. N3smepenne KIIJg
ANEKTPOJBUIATEIILHOMN YCTaHOBKH. O1IBITEI o
HCCIICIOBAHUIO SIBJIICHHS AJIEKTPOMATrHUTHOM
WHIYKUWW: HUCCIEAOBAaHUE WM3MEHEHUW 3HAYEHUS U

HaIlpaBJICHHUA UHAYKIIUOHHOTO TOKa

Ousnyeckue SBICHUS B TMPUPOJE: AIEKTPUUCCKUE
SABJICHUSA B aTMOC(I)epe, QJICKTPHUYCCTBO KUBBIX
7.21 OpraHW3MOB, MATHUTHOE TI0JIe 3eMITH, Ipeiid MOIIOCOB,
POJIb MAarHUTHOTO TTOJIS [UISI )KU3HU Ha 3eMuie, OIS PHOE

CUSHHE
TexHu4eckne yCTpOMCTBA: JIEKTPOCKOI, aMIIEpMETD,
BOJIETMETP, PEOCTAT, CYETUHK IIEKTPUUECKON dJHEPIUH,

SJICKTPOOCBCTUTCIIBHBIC HpI/I60pLI, HarpeBaTCJIbHBIC

7.22
AIIEKTPOIPUOOPHI (mpumepsl), JJIEKTPUYECKUE
MPEIOXPAHUTENH, JIEKTPOMATHUT, 3JIEKTPOJIBUTATEIH
HOCTOSIHHOTO TOKa, TeHEePaTOp MOCTOSHHOI'O TOKa
9 KIIACC
Kon Kon
[IpoBepsieMble 31€MEHTHI COAEepKAHUS
pasziena 3JIeMEHTa

8 MEXAHUYECKUE SBJIEHUA



8.1

8.2

8.3

8.4

8.5

8.6

8.7

8.8
8.9
8.10
8.11
8.12

8.13

8.14

8.15

8.16

8.17

8.18
8.19
8.20
8.21

MexaHuueckoe JBHXKCHUE. MaTepHaanaﬂ TOYKa.

Cucrema orcuéra
OTHOCHUTENBHOCTh MEXAHUYECKOTO JIBUKECHUS
PaBHOMEpPHOE IPAMOJIMHEWHOE JBUKEHUE

##HPar#H#HepaBHoMepHOE MIPSAMOJIMHENHOE
nBxeHue. CpeHssl 1 MTHOBEHHAs! CKOPOCTb TeJla MU

HEPAaBHOMEPHOM JBUKECHUU

YckopeHue.  PaBHOYCKOpPEHHOE — NPSAMOJIMHENHOE

JIBAJKECHUE
#H#Par###Ceobonuoe nmageune. OnelTe! I anmnes

#H##Par###PaBHoMepHOE JBUKEHUE IO OKPY>KHOCTH.
[Tepuon u yacroTta oOpamienus. JInHeHas U yrioBas

ckopocTH. LleHTpocTpeMUTENbHOE yCKOPEHUE
IIepssiii 3axk0oH HproToHa

Bropoii 3akoH HeroTona

Tperuii 3akoH HeroToHa

H##H#Parf##] [puHiun cyneprno3unuu cui
Cuna ynpyroctu. 3akoH ['yka

#i##Par###Cuna TpeHHs: cujla TPEHUS CKOJIbKCHHUS,

CuJia TPpCHUA IMOKOs, APpYyTHUC BUABI TPCHUSA

#H#Par###Cuna  TsSDKECTM M 3aKOH  BCEMHUPHOTO

TATOTCHUA. yCKOpeHI/Ie CB06OI[H01"O naacHusa

Jemwxkenne taHer Bokpyr Comuma.  IlepBas

KOCMHUYCCKasd CKOPOCTh. HepecomocTts u NEeperpy3Knu

PaBHOBecue MaTepualbHOW  TOYKH. AOCOIIOTHO

TBEPIOE TEIIO

###Par###PasHoBecre TBEPAOTO TeJa C 3aKPEIIIEHHOM

oCbl0 BpauieHus. MomeHT cuiibl. LleHTp TskecTu
Nmnynbe Tena. M3menenue ummynbca. UMmysibe cuiibl
3aKOH COXpaHEeHHs UMITyJIbCa

#H#H#HPar###PeakTUBHOE NBIKEHUE

Mexanunyeckasi paboTa U MOIITHOCTh



8.22

8.23

8.24

8.25

8.26

8.27

8.28

8.29

PaGora cun TskectH, ympyroctd, TpeHus. CBs3b

SHEPTuH U paboThI

HOTGHHI/IaJIBHa}I OHCprus TeEjla, MTOAHATOrO HaI

MOBEPXHOCTHIO 3eMJIU
[ToTeHManbHasg SHEPTUS CKATOU MPYKUHBI

###Par###Kunetnueckas  sHeprusa. Teopema o

KMHETUYECKOU SHEPrUuu
HHHPar###3aKkoH coxpaHeHHsI MEXaHUYECKOH SHEPTUH

[IpakTuueckue paboOTHI:

Ornpezenienne CpeTHe CKOPOCTH CKOJBXKEHUs OpycKa
WIM JBWKEHUS LIapUKa MO HAKJIOHHOM IJIOCKOCTH.
Omnpenenenne yCKOpeHus Tena Npu paBHOYCKOPEHHOM
JBUKEHUU 10 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM  JBMXKEHHH  0e3  HayalbHOU
CKOPOCTH.

[IpoBepka rumoressl: €ciM NPU PABHOYCKOPEHHOM
ABHNXKCHUN 0e3 HadaIbHOU CKOPOCTH ITYTH OTHOCATCA
KaK psii HEUYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
IIPOMEXKYTKH BPEMEHU OJIMHAKOBBI.

Hccnenosanue 3aBHUCHUMOCTH CHJIBI TPEeHUS
CKOJIbKCHUA OT CHJIBI HOPMAJIbHOIoO  IaBJICHUA.
Omnpenenenne KOdPPUIMEHTa TPEHUS CKOJIBXKEHUS.
Omnpenenenne KECTKOCTH MNpYyKuHBL. OrmpeneneHue
paboThl CUIIBI TPEHUS MPH PABHOMEPHOM JIBHXKEHUU
TeJa 10 FOPU30HTAIBHOM NMoBepXHOCTH. OnpeaeneHue
paboThl CHIIBI YOPYTOCTH TMpH TMOABEME Tpy3a C
HUCIIOJIB30BAHUECM  HCIMMOABUXHOTO WU IMOABHUXKHOTO

OJI0KOB

®uznuecKkue ABICHUS B IPUPOAE: TPUINUBBI U OTJIMBHI,
nBikeHue TuiaHeT COJTHEYHOM CHCTEMBI, PEaKTHUBHOE
JBUKEHUE KUBBIX OPTaHU3MOB

TexHuueckne yCTpPOWMCTBA: CHUAOMETpP, JaTUYUKHU

IMOJIOKCHUS, paCCTOAHUA U YCKOPCHUA, PAKCTHI

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI
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9.1

9.2

9.3

9.4

9.5
9.6

9.7

9.8

9.9

KonebarensHoe JBUYKEHUE. OcHOBHbIE
XapaKTepUCTUKA  KoyieOaHMii: TEpPHOJl, YacToTa,

aMILIMTyla

Marematnuueckuid M MOPYKUHHBIM ~ MasSTHHUKH.
[IpeBpamenne  3HEprum  mpu  KojieOaTEIbHOM

JABHXKCHUH

3aryxaromue kojnebanus. BeiHykneHHbIe KoneOaHus.

Pe3onanc

Mexannueckue BosIHBIL. (CBOMCTBA MEXaHMYECKHX
BoH. lIpomosbHbIE M momnepedyHble BOJIHBL. JlIMHA
BOJIHBI U CKOpOCTb €€  paclpOCTpaHEHHUS.
MexaHuuyeckre BOJIHbI B TBEPIOM Telle, CECMUYECKUE
BOJIHBI

3Byk. ['pomMKkoOCTb 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa
Wndpa3Byk u yabTpazByK

[TpakTuueckue paboOTHI:

OnpeneneHnne 4YacToThl W Mepuojia  KojeOaHWH
MaTeMaTHYeCKOro MasiTHUKA.

Omnpenenenne 4YacToThl W Mepuojia  KojeOaHWH
HPY>KMUHHOTO MasiTHUKA

HccnenoBanne 3aBUCHMOCTH Iepuojia KoseOaHUM
NOJBEIIEHHOI0 K HUTH TIpy3a OT JJUHBl HUTH.
HccnenoBanne 3aBUCHMOCTH Iepuojia KosieOaHUi
Npy>KUHHOTO MasTHHKAa OT Maccel Ipy3a. IlpoBepka
HE3aBUCHUMOCTH  @epuoja  KoJeOaHui  Tpysa,
HOJBEIIEHHOI'0 K HUTH, OT Macchl rpy3a 1 *KECTKOCTH
npyxuHsl. V3mepeHue  yckopeHuss CBOOOJHOTO
najieHus

dusnueckue sABICHUS B MIPUPOJIE: BOCIIPUATHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSCEHUE, CEHCMUYECKUE BOJIHBI,
I[yHaMH, 5XO

TexHuueckue ycTpoMCTBa: 3XOJOT, MCIOJIb30BaHHE

yJIBTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI
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1041 DNEKTPOMArHUTHOE MoJie. DJIEKTPOMArHUTHBIE BOJTHBI.
' CBolicTBa 3JIEKTPOMATrHUTHBIX BOJH
10.2 [IIkana 371€eKTPOMarHUTHBIX BOJIH
103 OnexkTpoMarHuTHas npupoja cera. CKOpoCcTh CBETa.
' BonHOBEIE CBOIICTBA CBETA
[TpakTrueckue paboOThI:
10.4 N3ydeHne CBOWCTB DJIEKTPOMAarHUTHBIX BOJH C
MOMOIIbI0 MOOMITBHOTO TenedoHa
Odusnyeckue SBICHUS B MpHpPojAe: OUOJIIOTUYECKOE
10.5 JeiicTBUe  BHUIMMOIO,  YJIbTpadHOJETOBOIO U
PEHTT€HOBCKOT'O U3TyUYEHHM
106 Texnuueckune YCTpOWCTBA: HCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlyueBast monens cBeta. MICTOUHHMKY CBETa
11.2 [IpssMmonMHEITHOE pacpocTpaHEeHHEe CBETa
113 Orpaxxenne cBeta. [lmockoe 3epkanmo. 3akoH
' OTpa’KeHHsI CBETa
114 [Ipenomnenne cBera. 3aKOH IIPEJIOMIIEHHS CBETa.
' [TosiHOE BHYTpEeHHEE OTpa)KEHHUE CBETa
115 JIunza. Xop tyyen B JIMH3€
116 Ontuyeckast cucrema ¢oroarnmapara, MUKPOCKONAa U
' TejecKorna
117 ['ma3 kak onTuueckas cuctema. bInM3opykocTs
' JTAJIbHO30PKOCTh
118 Paznoxenue 6enoro ceera B criekTp. OnbiThl HproTOHA.
' Clo’)keHne CeKTpaIbHBIX IBETOB. Jlucnepcus ceera
[IpakTuueckue padboOThI:
#HHHPar###AccnenoBanue 3aBUCUMOCTU yria
11.9 OTpaX€HHUs CBETOBOIO JIy4a OT yrJja NaJeHuUs.

HH#HPar###113yueHne XapakTepUCTHK H300paKeHUs

npeaMeTa B IJIOCKOM 3€pKalic.
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#H#Par###1cciienoBanue 3aBUCUMOCTH yria
NPEJIOMIJICHUSI CBETOBOTO JIyda OT yTIja MaJCHUS Ha
I'PaHUIIE «BO3JyX — CTEKIION.

###Par###lonyyenne u300pakeHUH C TOMOIIbIO
coOMparomien JINH3bI.

#H#Par###Onpenenenue (QOKyCHOTO pacCTOSIHUS |
OINITUYECKOH CHIIbI cOOMparoIeil TNH3BI.
HHHPar#H##O0nbITHL 110 pa3lIoKEHHI0 O€Ioro cBeTa B
CIIEKTP.

HHHPar#H##OnbITHl 0 BOCIPUATHUIO 1IBETA MPEIMETOB

IpU WX HAOIIOICHUU Yepe3 LIBETOBbIE (PUIBTPHI

dusnyeckue SABJICHUA B mpupoac: 3aTMCHUA COJ'IHI_Ia n

11.10 JIyHBI, IIBETa TEJ, ONTUYECKUE SBICHHS B aTMocdepe
(BeT HEOa, pedppakius, pamxyra, MUPax)
1111 TexHuyeckue  yCTpPOHCTBA:  OYKH,  IEPHUCKOII,
' ¢oroamnmnapat, ONTUYECKHE CBETOBO/IBI
KBAHTOBBGIE ABJIEHUA
121 Omneitel Pesepdopna u mimanerapHas MOAENb aTroma.
' Mopaens aroma bopa
199 Hcnyckanue u morjouieHue cBera aToMoM. KBaHTHL
' JIuHeiyaThie CIEKTPHI
12.3 PanmnoaktuBHOCTH. Anb(a, OeTa- U rTaMma-u3IydeHUs
124 Crtpoenue aromHoro sapa. HykinonHas Mojenb
' aTOMHOTrO sapa. M3oTonsl
195 PannoaktuBHbie npeBpanienus. [lepuon nomypacnana
' ATOMHBIX SITIEP
126 SnepHble peakuuy. 3aKOHBI COXPAHEHMS 3apsA0BOr0 U
' MaccOBOI'0 YHCET
DOHeprusi CBA3M aTOMHBIX saep. CBsA3b Macchl U
12.7
SHEPTHH
128 Peakuyu cuHTe3a u genenus saep. Mcrounukum
' sHepruu ConHIa U 3BE3NT
129 Slnepnas osHepretuka. JlelicTBME paaMOAKTUBHBIX

H3JIy‘-I€HPIfI Ha JXUBBIC OPIraHU3MbI



12.10

12.11

12.12

[IpakTryeckue paboTHI:

HabmiofeHne CIUIOMIHBIX W JIMHEHYaTBHIX CIIEKTPOB
U3JTy4EHUs.

HccrenoBanue TpeKoB: M3MEpEHHE SHEPTHUH YACTHIIBI
0 TOpMO3HOMY TyTH (TI0 (hoTOrpadusm).

N3mepenne paanoakTHBHOTO (GoHA

®usnuecKkue SBICHUSA B IPUPOJAE: €CTECTBCHHBIN
pazinOaKTUBHBIH ¢oH, KOCMHMYECKHE Tyud,
paZMOaKTUBHOE H3JIy4YE€HHUE NPUPOJHBIX MHUHEPAJIOB,
JeficTBUE PAaJUOAKTUBHBIX M3JIyY€HUH Ha OpraHu3M

YCJI0BCKaA

Texuuueckue YCTPOMCTBA: CIIEKTPOCKOIL,

I/IHI[I/IBI/II[yaJ'IBHHﬁ AO03NMETP, KaMeEpa Bunscona



ITPOBEPSAEMBIE HA OI'D 110 ®PU3UKE TPEGOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
ITPOTPAMMBbI OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBePsIeMOro
TpeOoBaHMSI

IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI 0CBOEHHS OCHOBHOII 00pa3oBaTe/ibLHOI
NPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

[lonumanue ponu (QU3MKK B  HAYYHOM KapTHHE  MUPA;
c(OpMHUPOBAHHOCTh 0a30BBIX MPEJICTABICHUH O 3aKOHOMEpPHOM
CBSI3M U [I03HABAEMOCTH SIBJIEHUI IPUPOJIbI, O POJIU IKCIIEPUMEHTA B
¢buzuke, o cucTemMooOpasyromeld poiu (GUINKA B Pa3BUTHH
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH, 00 3BOIIOIHHU
(¢u3nYecKuX 3HAHUN U UX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYYHOM
KapTHHE MHpa, O BKJIAJe POCCHUICKHX M 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MIPOLIECCOB OKPYIKAIOIIETO

MHpA, PA3BUTHE TEXHUKHU U TEXHOJIOTUI

3HaHUsA O BUAAX MaTepuu (BEILECTBO M IOJE), O ABMKEHUHM Kak
crocobe CyIIecTBOBaHHS MarepuH, OO0 AaTOMHO-MOJIEKYJISIPHOMN
TEOPUM CTPOEHHs BEIECTBa, O (M3NYECKON CYLIHOCTH SIBJICHHMA
IIpHUPOAbI (MeX&HI/ILI€CKI/IX, TCIIOBBIX, OJICKTPOMArHuTHBIX U
KBAaHTOBBIX); YMEHHE pa3lnyaTh SBJICHUS 10 OIHUCAHUIO UX
XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIBITOB, ACMOHCTPHUPYIOIINUX
JaHHOE (U3UYECKOE SIBIEHUE, YMEHHE paclo3HaBaTh MPOSIBICHUE
HU3YYCHHBIX (1)I/ISI/ILICCKI/IX SIBJICHUH B OKpYy?KaromemM MHPE, BBIICIIAA

UX CYILIECTBEHHbIE CBOMCTBA (ITPU3HAKK)

BJ'Ia,[[CHI/IC OCHOBaMHM TOHSATHUMHOI'O arrapara U CHUMBOJIMYECKOI'O
A3bIKA (1)I/I3I/IKI/I " UCIIOJIB30BAHUC UX IJIA PCIICHUA y‘—Ie6HBIX 3aJa4,
YMCHHUEC XapaKTCpU30BaTb CBOMCTBa TCII, (I)I/I3I/I‘-IGCKI/IC SABJICHUA U

MPOIIECCHI, UCTIONB3YS (yHAAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI
YMeHue OmnHChIBaTh H3YUYEHHBIC CBOWCTBA Tel W (PUINUICCKUE
SBJICHUS, UCTIONB3Ys PU3NUECKUE BETUIMHBI

Brnanenne ocHoBaMuM METOJOB HAYYHOTO TIO3HAHUSA C YYETOM

COOIOICHHS TIPaBWIT 0€30TIACHOTO TPyAa: HAOIIOIeHNEe (PU3HUECKUX

SIBJICHUU:



YMEHHE CaMOCTOSITEIbHO COOUPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
13 TaHHOTO Habopa 000pyIOBaHUS IO WHCTPYKIIMHU, OTUCHIBATEH X0/
OTIBITA U 3aMUCHIBATh €0 PE3yJIbTaThl, (HOPMYIUPOBATH BBIBOIbI;
MPOBEJCHUE TIPSIMBIX M KOCBEHHBIX M3MEpPEHUH (PH3HMUECKUX
BEJIMYMH: YMEHHE IUIAHUPOBATh W3MEPEHMs, CaMOCTOSTEIBHO
coOuparb JKCHEPUMEHTAJIbHYIO YCTAHOBKY [0 HHCTPYKLHH,
BBIYKCIIATh 3HAYEHUE BEJIMYUHBI M aAHAJIM3UPOBATH IIOJIyYCHHBIC
pe3yapTaThl ¢ Y4YETOM 33JaHHOM IIOIPEIIHOCTH Ppe3yJbTaTOB
M3MEPEHHUI;

IIPOBEACHUE HECIIOKHBIX OKCIIEPUMEHTAIbHBIX HCCIECIO0BAHMM;
CaMOCTOSITEJIBHO COOMpaTh SKCIEPUMEHTAIbHYI0 YCTaHOBKY H
NIPOBOJUTH  MCCIECIOBAHUE II0 HHCTPYKLUHUHU, IPEACTABIATH
HOJy4YEeHHbIE 3aBUCUMOCTH (PM3UYECKUX BEJIUYMH B BUJAE TaOIMI U
rpaduKOB, yYWTBHIBaTh IOTPEIIHOCTH, [EJIaTh BBIBOJABI IO

pe3ylibTaTaM UCCIECA0BaHUA

[lonnmanue  xapakTepHBIX CBOWCTB  (U3MYECKUX  Mojeleil
(MarepuanbHas TOUKa, aOCOIFOTHO TBEPIOE TENO, MOJIEIN CTPOCHHS
ra3oB, XUJKOCTEH M TBEPABIX TeJ, IUIAHETApHAas MOJEIb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO $iipa) U YMEHUE NPUMEHATb UX JUIS

00BbsICHEHUS HU3UYECKUX MPOIECCOB

YMmenue oObsACHATh GU3NYECKUE MPOLECChl U CBOMCTBA TeJ, B TOM
YUCJI€ U B KOHTEKCTE CUTyalUud I[PAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIIATh IPUYNHHO-CIIEICTBEHHBIE CBS3H
U CTPOUTH OOBACHEHHE C ONOpOW Ha W3YYEHHBIE CBOMCTBa
¢u3nueckux sBICHUN, (U3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTU U

MOJIEIN

YMeHue pemath pacuérHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHHI),
WCTIONIb3Ysl 3aKOHBl U (OpPMYJIbl, CBs3bIBatolIre (U3NYECKUe
BEIIMYMHBI, B YAaCTHOCTH, 3aIIUCHIBATH KPAaTKOE YCIOBUE 3a1adH,
BBISIBJISITH HENOCTAIOIINE JaHHbIE, BBIOUPATh 3aKOHBI U (POPMYJIBL,
HE0O0XO0AUMBIE /1711 €€ pelleH s, UCTI0JIb30BaTh CIIPABOYHBIE IaHHbIE,
MIPOBOJIUTH PACYETHl U OLEHUBATH PEATUCTUYHOCTH IOJYYEHHOTO
3Ha4YeHUs (PU3NUECKON BETMUNHBI; YMEHHUE ONPEACIISATh Pa3MEPHOCTD

(bu3nyecKoi BeIMYNHBI, TOJYYEHHOU MPH PEIICHUH 3aJa4l



10

11

YMeHHE XapaKTepHU30BaTb IPUHLHUIBI JEHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX HMPUOOPOB, M MPOMBIIIEHHBIX
TEXHOJIOTMYECKUX ITPOLIECCOB 110 UX ONKUCAHUIO, UCIIOJb3Ys 3HAHUS O
CBOWCTBaX (PU3MYECKHUX SBICHUA W HEOOXOAMMbIE (U3NIECKHE

3aKOHOMCPHOCTHU

YMeHue HCIoib30BaTh 3HAHUS O (PU3HYECKUX SBICHHUSX B
MOBCETHEBHOM JKM3HU Uil OoOecredeHus: Oe30MacHOCTH  IPH
oOpamieHUH ¢  OBITOBBIMH  NpUOOpaMU U TEXHUUYECKUMHU
YCTPOHCTBAMH, COXPAHEHHUS 3/0pOBbS U COOJIOJCHUS HOPM
JKOJIOTMYECKOTO TIOBEJIEHUS B OKPYXKAIOIIEH Cpele; IMOHUMaHue
HEOO0XOUMOCTH TPUMEHEHUS JOCTIKEHUH (DU3UKH M TEXHOJOTHIA

JJIA paiiuOHAJIBHOI'O IIPUPOA0II0JIb30BaHUA

OneIT moucka, MpeoOpa3oBaHUsA U TMPEACTABICHUS HHPOpMALUU
(bU3MUYECKOTO COJEp)KAaHUSI C HCIIOJIB30BAaHHEM HWH()OPMAIMOHHO-
KOMMYHHUKAaTUBHBIX TEXHOJIOTUI; YMEHHE OLIEHUBATh IOCTOBEPHOCTD
MOJIy4eHHON WH(GOpMAIMM HAa OCHOBE WMCIOIIMXCS 3HAHUU U
JOTIOJTHUTEIBHBIX ~ MCTOYHUKOB; YMEHHME HCIIOJIb30BaTh  IPHU
BBITIOJIHEHUH YYEOHBIX 3aJlaHU HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3nueckoro copepxKaHusl, CIpaBOYHbIE MaTEPHAJIbI, PECYPCHI CETH
WNurtepner; BnameHue 0a30BBIMM HaBBIKAMU MpeoOpa3oBaHUS
nHpOpMaUu W3 OAHOM 3HAKOBOM CHCTEMBI B JPYTyHO; yYMEHHE
co3/aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(bepMaHI/II/I U3 HECKOJBKHUX UCTOYHHUKOB



INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUS, IIPOBEPAEMBIX HA OI'D
11O ®U3UKE

Kon IIpoBepsieMblii 3J1€MEHT COACPKAHMS
1 MEXAHUWYECKMUE ABJIEHUA
11 Mexanuueckoe nBWKeHue. MarepuanbHas Touka. (Cucrema OTCYéTa.
' OTHOCUTENBHOCTD IBUKEHUS
PaBHOMepHOE U HepaBHOMepHOE JiBUKeHue. CpeaHsisi ckopocTsb. DopMmyiia 1yis
1.2 BBIYHCIICHUS CpeaHel ckopocTH: V = S/t
PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE. 3aBUCUMOCTh KOOPAUHATHI T€jIa OT
BPEMEHHU B CIIy4ae paBHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKEHUSI:
13 x(1)=x,+vt
I'paduku 3aBUCHMOCTH OT BPEMEHHU JJsi MPOCKIHUU CKOPOCTH, MPOSKIUH
nepeMeIleH s, IMyTH, KOOpAMHATHl IPU PAaBHOMEPHOM NPAMOJIUHEHHOM
JIBYKEHUH
3aBUCUMOCTh KOOpPAMHATHI T€ja OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOI'O
HPSAMOJIMHEMHOTO IBUKEHUS:
2
Sl =vy #f+ay= %
@opMmysbl U1 OPOEKIHUH NEpEeMEUICHMs], MTPOEKIUH CKOPOCTH U MPOEKLIUU
YCKOPEHHUS IPU PaBHOYCKOPEHHOM MPSMOIMHEHHOM JABHKEHHUM:
14 5, (r)=vﬂ_\_-r—n_\.-i~
2
U.T('f) =Upy T4, 1,
a (f) =canst,
Uh.: - U-__.l.: =2a,s,
I'paduku 3aBUCUMOCTH OT BpPEMEHM JUIS IMPOEKIUH YCKOPEHUs, MPOSKIUU
CKOpPOCTH, NPOEKIHMH IEepeMEeLIeHNs, KOOPAMHATHl IMpPHU PaBHOYCKOPEHHOM
IPSIMOJIMHEMHOM JIBH)KEHUU
CBobonnoe nanenue. GopMysiel, ONMCHIBAIOIINE CBOOOAHOE Ma/ileHUe Tema 1o
1.5 BEPTHKAIM (JIBWKEHHE Tella BHU3 WJIM BBEPX OTHOCUTEJIBHO IMOBEPXHOCTU

3emin). I'paduku 3aBUCUMOCTH OT BpPEMEHM JUIsI HPOEKIMH YCKOpPEHHS,



1.6

1.7

1.8
1.9

1.10

1.11

1.12

IIPpOCKIUU CKOPOCTH U KOOPAWHATHI IIpH CBO6OI[HOM nmaacHuM TCjla 110

BEPTUKAIIN

CKOpoCTh PaBHOMEPHOTO [IBIDKEHHUS Tella MO OKpy>KHOCTH. Hampasnenue
CKOpOCTH.
@dopmyna A BEIUKCICHHUS CKOPOCTH Yepe3 PajnyC OKPYKHOCTH H TMEPHOJT
oOpareHus:

2R

T

LlenTpocTpeMuTenbHOe ycKOopeHue. HampamieHne [EeHTPOCTPEMUTEIBLHOTO

YCKOpPCHUH. q)opMlea JJI1 BBIYUCIICHUA YCKOPCHUA:

Cuna — BekTopHas ¢puzndeckas BennduHa. CI0KeHne CUll
SBnenue nnepnuu. [lepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
CoHarpaBieHHOCTh BEKTOPAa YCKOPEHHUS TeJla U BEKTOpa CWIIbI, ICUCTBYIOIIECH
Ha TeJo

Bzaumopeiictue ten. Tpernit 3akoH HeroToHa:

Fy y=-F

TpeHI/IC TIOKOA U TPCHUEC CKOJILIXKCHUS. <D0pMyﬂa JJI1 BBIYUCJIICHUA MOYJISI CUJIbL

TPEHUA CKOJIbXKCHUA:



1.13

1.14

1.15

1.16

1.17

1.18

Hedopmarus Tema. Ympyrue u Heymnpyrue nedopmanuu. 3aKOH YIPYroi

nedopmanuu (3akoH ['yka):

F=Ik-Al

BcemupHoe TsaroTeHHE. 3aKOH BCEMUPHOTO TATOTCHUS:
My -1~
F=G.—-L1 2
R

Cuia TskecTu. Y CKOpeHre CBOOOHOTO MaACHHUS.
dopmyia i BEIYUCICHUS CHIIBI TSHDKECTH BOJIM3U TOBEepXHOCTH 3emun: F =
mg.

JBmwxenue mianet Bokpyr Comnia. [lepBas kocMu4eckasi CKOPOCTb.

HesecomocTs 1 neperpysku
Nmmynbe Tena — BeKTopHast Gu3ndYecKas BeIHUHHA.
=mi
Nmnynse cucremsl Tel. U3MeHenune umiyibca. IMITyibc CHiibl
3aK0H COXpaHEHUsI UMITYJIbCA JIJIs1 3aAMKHYTOW CHCTEMBI TEJ:
p=myU +m, U, =const
PeakTuBHOE IBIKEHNE

Mexanunyeckast pabota. @opmya s BEIYUCICHUS pPaOOThI CUITBI:

A=Fscosc

Mexannueckas MOIITHOCTB:

v=4
'

Kunernueckas u MMOTCHIMAJIbHAA SHCPI'UA. cI)Ol’)M}/J'Ia JJIA BBIYUCIICHUA

KUHETUYECKON IHEPTUU:



1.19

1.20

1.21

1.22

1.23

TeopeMa 0 KMHETHYECKOU OHCPIUH. d)opMyna JJIs1 BBIYUCIICHUA
HOTGHHI/IaJ'IBHOI\/JI OHCPIUH TCJia, IOAHATOIO

HaJ 3eMIEN:

E,= mgh

Mexannueckas OHEPIus:
E=E,+E,

3aKOH COXpaHEHMsI MEXaHU4eCcKol sHeprun. PopMmyiia 1Jis 3aKOHa
COXpaHEHMs MEXaHUYECKOI SHepruy B OTCYTCTBUE CUII TpeHus: E = const.

[IpeBpanieHne MEXaHM4YECKOM SHEPTUU IIPU HAIMYUU CUIIBI TPCHUS.

[IpocThiec MeXaHU3MBI. «30JI0TOC MTPABHUIIOY» MEXAHUKH.
Peruar. Moment cwisl; M - Fl.

VYciioBue paBHOBECHS pblyara:
M +M,+..=0
[MoxBrxHbIN 1 HenoABWKHBINA 010kU. KITJI mpocThIX MEXaHU3MOB,

n= Anonesnas

A‘S&IIMHH

[aBiienue TBEpIOTO TEIA.

dDopMyna JJI1 BBIYMCIICHUA JaBJICHHUA TBéleOFO TCIa:

_F
P=73-

JaBnenue raza. ATMocepHoe JaBlieHHeE.
lMunpocraTuueckoe gaBieHUe BHYTPHU )KUJIKOCTH.

GDopMyna I BBIYUCIICHUSA OAaBJICHUSA BHYTPU X XKUAKOCTH!

p=pgh+p_,

3akoH [lackans. ['mapaBnuueckuii npecc
3akoHn Apxumena. dopMmyna s onpeneNeHHs BBITAIKUBAIOMICH CHUIIBI,

ﬂeﬁCTBYIOHlCﬁ Ha TCJIO, HOFp}I)KéHHOC B XXUJAKOCTH UJIM Ia3:

F_&m. =pgv



1.24

1.25

1.26

1.27

1.28

1.29

1.30

Ycnosue ninaBanus Tena. [InaBanue CYAOB 1 BO3AYXOIIAaBAHUC

Mexannyeckue KoyieOaHUsA. AMIUIMTYJa, TEPHOJ W dYacToTa KoJieOaHUH.

dopmyia, CBSI3bIBAIONIAS YACTOTY M MIEPUO/I KOJICOaHU:

MaremaTtuueckuidi M TNPYXUHHBbIA MadATHUKH. [IpeBpailleHue SHEpruud mnpu

KoJe0aTeTbHOM JIBHKCHUU
3aryxatoiue kojaebanusi. Beinysxiennoie konedanus. Pezonanc

MexaHU4eCcKre BOJIHBI. HpO,Z[OJ'IBHLIe U IMOIICPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb PaCHpPOCTPAHECHHUS BOJIHBI:

L=v-T

3ByK. I'poMKOCTB M BbIcOTa 3ByKa. OTpakeHUE 3ByKOBOI BOJIHBI HA I'PaHULE
ABYX CpEU. I/IH(i)paSBYK " YJIbTPa3BYK

Ipaxmuuyeckue pabomuol

W3mepenue cpeqHeil MIOTHOCTH BELIECTBA; apXUMENLOBOM CHIIBL, KECTKOCTH
MPYKUHBL, KO3((PULIMEHTa TPEHUS CKOJIBXKEHHUS; paOOThl CUIIbI TPEHHUSI, CUJIIBI
yIPYTOCTH; CpeiHeN CKOPOCTH IBM)KEHUS OpyCKa MO HAaKJIOHHOM IUIOCKOCTH;
YCKOpeHHus1 Opycka TpH ABWKEHUU IO HAKIOHHOW IUIOCKOCTH;, YacTOTHI M
nepuosia KojeOaHUMl MaTeMaTH4YeCKOro MasTHHKA; YacTOThl M Iepuoja
KoJieOaHUH TPYKUHHOTO MasiTHHKA; MOMEHTA CHJIbI, IEHCTBYIOIIETO HA PhIUar;
paboThl CHIIBI YNPYTOCTH HPU MOABEME Tpy3a C MOMOIIBIO HEMOJBUKHOTO
6J10Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOJbEME IPy3a C MOMOILBIO MTOABHKHOTO
610Ka.

HccnenoBanue 3aBUCUMOCTH apXHMEIOBOW CHJIBI OT 00bEMa MOTPYyXKEHHOU
YacTH TeJIa U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKNUBAIOILEH CHJIIBI
OT MacCcChI TC€Jia, CUJIbI TPCHUA CKOJIBXKCHUA OT CUJIbI HOPMAJIbHOI'O JAaBJICHUA U
OT poJia TOBEPXHOCTH; CUJIBI YIIPYTOCTH, BO3HUKAIOILEH B IPY>KUHE, OT CTETIEHU
nedopmaruu npy>KUHBL; YCKOpEHUs OpycKa OT yrila HaKJIOHA HampaBJISIOIICH;
nepro/ia (4acToThl) KOJICOAHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; IEpuoJia
KoJe0aHu MPYKUHHOTO MAasiTHUKA OT MAacChl Tpy3a U KECTKOCTU MPYKUHBL;
UCCIIeZIOBAaHNE HE3aBUCUMOCTH TMepHoja KojeOaHHH HUTSHOTO MasTHUKA OT

Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHS pblyara

Dusuueckue A6NEHUS 8 npupode: NpuUMEpPbl ABUXXCHUA C PA3JIMYHBIMHA

CKOPOCTSIMU B )KMBOW U HEXHUBOW MPHUPOJE, JEHCTBHE CUIIBI TPEHHSI B IPUPOJIE



1.31

2.1

2.2

2.3
2.4
2.5

2.6

2.7

2.8

2.9

2.10

U TCXHUKC, NPUIHBBI U OTJIUBBI, ABUKCHHC IUIAHCT CoaHeuHoM CHUCTCMBI,
PCAKTUBHOC ABMIKCHUC JKUBLIX OPIraHU3MOB, pbIldaru B TCJIC YCJIOBCKA, BIUSAHNC
aTMOC(l)epHOFO JaBJICHHUSA Ha JKUBOM OpTraHu3M, IJIaBaAHUC pBI6, BOCIIpHUATHUC

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, celicCMUYeCKHe BOJIHBI, HyHaMH, 5X0
Texnuueckue ycmpoucmea: CUUJAOMETP, NaTYUKU TOJIOKEHUS, PACCTOSHUS U
YCKOpEHUs, AUHAMOMETp, MOAIIUIHUKN, DPAKEThl, pblYar, HOJIBHXHBIA U
HCHOI[BI/DKHBIﬁ 6JIOKI/I, HAKJIOHHAsA IJIOCKOCTb, MPOCTBIC MCXAaHU3MBI B GBITy,
COOOILAOIIUECS] COCYIbl, YCTPOMCTBO BOJOINPOBOA, THAPABINYECKUI Tpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMEeTp, 3XOJIOT,
UCIIOJIb30BaHUE YIIbTPa3ByKa B ObITY U TEXHUKE

TEIUJIOBBIE ABJIEHU A

OCHOBHbBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOpUH  CTPOEHUs
BeliecTBa. Mozenu TBEPAOTO, JKHUIKOTO U Ta3000pa3HOTO COCTOSIHHIM BEIIECTBA.
Kpucrannunaeckne nu amop@Hsie Tena

I[BI/I)KGHI/IC qJacCTHUIl BCULICCTBA. CBsi3b CKOPOCTH ABWIXKXCHUA YaCTull C
Temneparypoil. bpoyHosckoe aBmxenue, nuddysus

CmaunBaHue U KallWUISIPHbBIE SIBJICHUS

TenoBoe pacuiupeHue u cxatue

TemnoBoe paBHOBECHE

Buytpennsst sneprus. PaGota u Temnonepenaya Kak CrnocoObl W3MEHEHHUS
BHYTPEHHEHN SHEpruun

Buasl Tenonepenaun: TEMIONPOBOIHOCTh, KOHBEKIUS, U3TyUYEeHHE
HarpeBanne wu oxnaxaenue Tten. KonuuecTBO TEmIOTHL. Y aenbHas

TEIUIOEMKOCTD:

O=am(t,—1)

3aKkoH COXPAHCHUSA SHECPruu B TCIJIOBLIX IpOoLECCax. YPaBHCHI/Ie TCIIJIOBOTO

OastaHca:

Q+0, +..=0

Hcnapenue n konaeHcauus. M3mMeHeHHe BHYTpPEHHEW SHEPrMU B INPOLIECCE
hcnapeHuss W KOHJeHcanuu. KumneHue KUIKOCTH. YIelbHas TerioTa

napooOpazoBanusi: L = Q/m



2.11

2.12

2.13

2.14

2.15

2.16

2.17

3.1
3.2
3.3

3.4

3.5

Bnaxxnoctb BO3yXa

[lnaBnenne wu kpucrtamuszanusa. V3MeHeHWE BHYTPEHHEW OSHEPruu MpHU

TUTaBJICHUU U KpUCTAJIJIU3AallH. Y,HGJIBHEIH TCIJIOTA IIJIaBJICHUA

5, 9

A==
m

BHYTpeHHHSI OHEpIrus CropaHus TOILIMBA. YIIGJ'IBHaﬂ TCIUIOTAa CropaHus

TorumBa: g = Q/m

[Ipunuuns! pabots! Temnosbix aurareneit. KI1/[ terioBoro asuraresns

Ipakmuueckue pabomol

N3mepenue ynenpbHOM TEINIOEMKOCTH METAJUIMYECKOr0 LIMIMHPA; KOJIUYeCTBa
TEIUIOTHI, MOJyYEHHOTO BOJIOM KOMHATHON TemmepaTypbl (PUKCHPOBAHHOMN
Macchl, B KOTOPYIO OIIyLUI€H HarpeTblili LWIMHAP; KOJUYECTBA TEIUIOTHI,
OTIAHHOI'O0 HArpeThIM LMJIMHAPOM, IIOCJIE OIYCKAHMS €ro B BOAY KOMHATHOU
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAJKHOCTU BO31yXa; YACIBHOU TEIIOTHI
IJIaBiaeHuss Jpaa. lcciaenoBaHwe W3MEHEHMsS TeEMIEpaTypbl BOJABI  IIPU
Pa3IMYHBIX YCIOBUAX; SIBICHUS TEIJI000OMEHa MPH CMEIIMBAHUU XOJOJHOU U

ropstuei BOJBI; MpoIiecca UCTapeHHs

Qusuueckue a6ieHUs 8 npupooe. TOBEPXHOCTHOE HATSKECHUE M KalMIIISIPHBIC
SIBJICHHS B TIPUPOJIC, KPUCTAIUIBI B MIpHUpoJie, n3nydenne CoiHIla, 3aMep3aHne
BOJI0EMOB, MOPCKHE OpH3bl; 00pa30BaHMUE POCHI, TyMaHa, HHEsl, CHeTa

Texnuueckue  ycmpoiicmea: — KalWUISPbl, TNPUMEPHl  HCIOJIB30BAHUS
KPHUCTAJUIOB, JKUJAKOCTHBIN TEPMOMETD, TATUYUK TEMIIEPATYPbI, TEPMOC, CHCTEMA
OTOIUIEHUS JOMOB, TUTPOMETPHI, ICUXPOMETp, MapoBasi TypOUHA, JBUTATEIb

BHYTPEHHETO CTOpaHus

DJIEKTPOMATHUTHBIE ABJIEHUA
DnekTpusanus Teil. J[Ba Buja 3IeKTpUYECKUX 3apsi0B
B3anmopeiicTBre 3apskeHHBIX Tell. 3akoH Kynona
3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

Onexkrpuueckoe mnoine. Hanpsx€HHocTh anexkTpudeckoro mois. I[IpuHiun

CYNEPHO3UIINH IEKTPUUECKUX MOl (Ha Ka4ueCTBEHHOM YPOBHE)

Hocwuremn QJICKTPHUUYCCKUX 3apsAaa0B. HeﬁCTBHe QJICKTPHUYCCKOI'0 IIOJId Ha

OJICKTPHUYCCKUC 3apAbl. HpOBOIIHI/IKI/I " IUSJICKTPUKHU



3.6

3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14
3.15

3.16

[TocTostHHBIN AneKTpUUECKUi TOK. JelcTBUS AneKTpruueckoro Toka. Cumia Toka.
Hanpsixenue.

I=qg/t,U=A/q

DNEKTPUUECKOE COMIPOTUBIICHHE. Y ACTBbHOE IIEKTPUUECKOE COIIPOTUBIICHUE:

R =pl/S
3akon Oma ais ydactka anektpudeckon nenu: | = U/R

[TocnenoBarenbHOE COEAMHEHUE IIPOBOAHUKOB:
1, =1, U=U,+U,. R=R +R,
HapaJIJIeJIBHOG COCAMHCHHUC IMPOBOJHUKOB PABHOI'O COIIPOTUBJICHUS:

U=UgI=I+I;R=2.
? P72

CMenaHHbBIE COCAMHCHUS ITPOBOAHUKOB

PaGora u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul

3akoH J[>xoyinsa — Jlenma:

O=I"-R-t

OneiT Opcrena. MarHutHoe Mojie NpsIMOTO MPOBOJHUKA C TOKOM. JIMHHM
MarHUTHOW UHIYKIIMH

MarseuTHoe TOJie TIOCTOSHHOTO MarHuta. BzamMmozelcTBHE OCTOSHHBIX
MarHuToB

JlelicTBME MarHUTHOTO ITOJISI HA TPOBOJHUK C TOKOM

Omnbitel @apazes. SABnenue snekTpoMaruiuTHoM uHAyKuu. [Tpasumno Jlenua
Ipaxmuyeckue pabomuol

N3Mepenne  3NEKTPUYECKOTO  CONMPOTUBIEHHS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI AIIEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B MPOBOJHUKE

(pCSI/ICTOPBI, naMnqua), OT HAIIPAKCHHA Ha KOHIIAX MPOBOAHHKA, 3aBUCUMOCTHU



3.17

3.18

3.19
3.20
3.21
3.22
3.23

3.24

3.25

3.26

3.27

3.28

COIIPOTUBJICHHUA OT JJIMHBI IPOBOAHUKA, INIOMAAN €TI0 MMOIMIECPEUHOTO CCUCHUA U
YACJIBHOTO COITPOTUBIICHHA.

HpOBepKa MmpaBujia JJI SJICKTPUICCKOI'O HAIIPSIKCHUS IIPU ITOCJICJOBATCIIBHOM
COCOAMHCHWHN IPOBOAHHUKOB, IMpaBUJia JIsI CHUJIbBI JJICKTPUUYCCKOIO TOKa IIpU

MapajieJibHOM COCAUHCHUHN ITPOBOAHHUKOB (pe3I/ICTOpBI nu naMnqua)

Qusuueckue sA6NeHUss 8 Npupode: DIEKTPUUECKHE SIBICHUA B armocdepe,
AJIEKTPUUYECTBO JKUBBIX OPTraHU3MOB, MArHUTHOE TT0JIe 3eMJIH, JIpeiid TOI0COoB,

POJIb MArHUTHOI'O ITOJIA IJIsI J)KU3HHU Ha 36MHC, MMOJIAPHOC CUSAHUC

Texnuueckue ycmpoticmea. 3IEKTPOCKON, aMIEpPMETp, BOJIBTMETP, PeocTart,
CUETUYMK DJCKTPUUYECKON DHEPIruH, DICKTPOOCBETHTEIbHbIE MPUOOPHI,
HarpeBaTeJbHbIE ANEKTPONPUOOPHI (mpumepsl), JNEKTPUYECKHE
MIPEIOXPAHUTENH, AJIEKTPOMAarHUT, AJIEKTPOJABUIaTeNlb IIOCTOSIHHOIO TOKA,

reHEePaTop MOCTOSIHHOIO TOKa
DnexTpoMarHuTHble BOJIHBIL. [1Ikana 35eKTpOMarHUTHBIX BOJIH

JlyueBas monenb cBeta. [IpamosinHeiHOE pacIpOCTpaHEHNE CBETA

3akoH oTpaxeHus cera. [lnockoe 3epkaio

[Ipenomnenne cBeta. 3aKOH MPENOMIIEHHSI CBETA

Hucnepcus ceera

Jlunza. Xon nyueit B mun3e. @oKycHOE paccTosiHUE JIMH3bI. ONTHYecKas cuia
munsel: D = 1/F

I'na3 kak ontuyeckas cucrema. OnTuueckue npruOopbl

Ipaxmuuyeckue pabomuol

###Par###l13mepeHre ONTUYECKONW CHJIBI coOMparomieil JHUH3bI;, (POKYCHOTO
paccTosiHUs coOMparoIei JIMH3bI (110 CBOWCTBY paBEHCTBA pa3MEpOB MpPEAMETA
1 U300pakeHus1, KOTAa MpeMeT PacIookKeH B JBOWHOM (hOKyce), moKa3aTens
MIPEIOMIIEHUS CTEKIIA.

###Par###lccnenoBanrue CBOMCTBa M300pakeHUs, MOTYUYEHHOTO C MTOMOIIBIO
coOuparomield JTUH3bI; U3MEHEHUs! (POKYCHOTO PACCTOSHUS JBYX CIOKEHHBIX
JIMH3; 3aBUCUMOCTH YTJia IPEIOMJIEHHUS] CBETOBOIO Jy4ya OT yIJIa MaJIeHHus Ha

TPaHUIIEe «BO3YX — CTEKIIO»
Qusuueckue s6nenus 6 npupode. 3atmenuss Comnua u JlyHbl, IBeTa Te,
ONITHYECKUE sBJIEHUs B aTMOoc(epe (1iBeT Heba, pedpakius, paayra, MUPax)

Texnuueckue ycmpoticmea: O4YKH, TepHCKoM, ¢oToanmnapar, ONTHYECKHE

CBE€TOBOAbI



4.1

4.2

4.3
4.4
4.5

4.6

4.7

KBAHTOBBIE ABJIEHUA

PanmnoaktuBHOCTH. Anb(a-, 6eTa-, ramma-usnydenus. Peakiuu anbpa-u Oera-

pacnana

OmnbiTel Pesepdopna mo paccesnuro anbga-yactunl. [lmanerapnas mopenb

aToMma

CocrtaB aTroMHOrO0 sifgpa. M30Tomnsl

[Tepron nonypacnaga aTOMHBIX SIAEP

Snepuble peakuuu. 3aKOHBI COXPAHEHHS 3aPS0BOTO M MACCOBOTO YHCEI

Qu3uueckue s61eHUs 6 npupode: ECTECTBEHHBIM pPaaMOAKTUBHBIN (OH,
KOCMHUYECKHE Jy4YH, PaJUOAaKTUBHOE W3Iy4YEHHE NPUPOAHBIX MHHEPAJIOB,

JIEHCTBHE PAJUOAKTUBHBIX U3JIyUYECHUN HA OPraHU3M 4eJI0OBEKA

Texnuueckue ycmpoticmea: ClIEKTPOCKOI, UHAUBUAYaJIbHbBIN JO3UMETP, KaMepa

BI/IJ'IBCOHa, AA€pHasd SOHEPreTuKa



YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

» dusuka,7 knacc/ [epeimkun .M., IBanoB A.U., AKimoHEepHOE 00IIIECTBO
«3narensctBO «IIpocBemenue»

®dusnka,8 kmace/ [lepeimkun V.M., iBanoB A.W., AKIimoHEpHOE 0OIIIECTBO
«3marensctBo «IIpocBemenue»

®usuka,9 knacce/ Iepsimkun .M., UBanoB A.W., AkiinoHepHOe 00IIECTBO
«M3parenscTBO «IIpocBemieHue»

METOANYECKHUE MATEPUAJIBI IJIS1 YYUTEJA

1. [Teppimkua A.B., I'yrauk E.M. ®usuka. 7 kimacc. — M.: Ipoda, 2021

2. ®usuka. Tectsl. 7 knacc (aBropsl: H. K. Xannanos, T. A. Xannanosa) ,2018..
3. ®uzuka. CaMOCTOSTENbHBIE U KOHTPOJIbHBIE paboThI. 7 Kiacc (aBTopsl: A. E.
Mapom, E. A.

Mapon). — M.: [Ipoda, 2020

4. ®uzuka. Jlunaktuueckue matepuaisl. 7 kiacc (aBtopsl: A. E. Mapomn, E. A.
Mapon). — M.:

Hpoda, 2020

5. ®usuka. /luarnoctuueckue padbotsl. 7 knacc (aBropsl: B. B. [llaxmaTosa, O.
P. llledep). — M.: dpoda, 2018

6. ®uzuka. COOpHUK BOMPOCOB U 3a1a4. 7 kiacc (aBTopsl: A. E. Mapon, E. A.

Mapon, C. B. ITozou M.: Jlpoda, 2020



HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1.  Enunas xomnekius LIOP. TIpeamernas komtekius «Pusuka» http://school-
collection.edu.ru/collection

2. EcrectBenHo-HayuHbIe dKcriepuMeHThl — @u3nka: Komnekmus Poccuiickoro
ob1reo0pasoBarTebHOrO mopraina http://experiment.edu.ru

3. OtxpeiThiii komutek: @usuka http://www.physics.ru

4. DneMeHTHI: MOMYJISAPHBIN calT 0 hyHIaMEHTAITBHON

Hayke http://www.elementy.ru

5. Bsenenue B HaHoTexHOoruu http://nano-edu.ulsu.ru

6. BuprtyanbHbIi OHT €CTECTBEHHO-HAYUYHBIX U HAYYHO-TEXHUICCKUX
apdexroB «IDddexktuBHas huzmkar http://www.effects.ru

7. T'azera «@uzuka» N3narensckoro noma «Ileproe

ceHTsaOpsi» http://fiz.1september.ru

8. Jlabopatopus oOyuenus ¢usuku u actponomun MCMO

PAO http://physics.ioso.ru

9. Jlaypeatsl HOOeneBcko# mpeMun 1o dusuke http://n-t.ru/nl/fz

10. Marepuainsl kadenpsl obmieit hpusuku MI'Y um. M.B. JlomoHOocoBa: yueOHbIC
nocoOusi, GU3NUECKU MPAKTUKYM, BUJIEO- U KOMITBIOTEPHBIE

nemoHctparmu http://genphys.phys.msu.ru

11.Mup pusuku: reMoHcTpanuu GU3NIecKux

skcniepumenToB http://demo.home.nov.ru

12.06pazoBatenbabie MaTepuanbl o Gusnke ®TU um. A.O.

Hodde http://edu.ioffe.ru/edu

13.0OwnnaiiH-nipeoOpaszoBatens eauHul m3mepenus http://www.decoder.ru
14.ITopTan ecrecTBeHHBIX Hayk: dusuka http://www.e-science.ru/physics
15.ITpoekt «Best pusuxa» http://www.fizika.asvu.ru

16. Perienus 3aaa4 u3 yueOHMKOB 10 (usuke http://www.irodov.nm.ru
17.CamoTrecTupoBaHue MKOJbHUKOB 7-11 KilaccoB 1 aOUTYPUEHTOB TIO
dusuke http://barsic.spbu.ru/www/tests

18.TepmoguHaMuKa: 3JIEKTPOHHBIN YYEOHUK TI0

dusuke http://[fn.bmstu.ru/phys/bib/I-NET

19.Vpoxu nio monekyssipaoit pusuke http://marklv.narod.ru/mkt

20.dwu3ukaM — npenogaBaTeisiM 1 cTyaeHTam http://teachmen.csu.ru
21.0wusuka B anumarusax http://physics.nad.ru

22 .®dwusuka B npe3eHtanusx http://presfiz.narod.ru

23®dwusuka Bokpyr Hac http://physics03.narod.ru

24 .®uswuka s Beex: 3amaun no ¢pusuke ¢ pemrenusimu http://fizzzika.narod.ru
25.®usuka.py: CalT Uil ydaluxcs U MpernogaBareseu

dusuku http://www.fizika.ru



26.0u3uKoMII: B IOMOIIb HaunHaomeMy Gusuky http://physicomp.lipetsk.ru

27 Snepuas ¢pusuka B Marepuete http://nuclphys.sinp.msu.ru

28.Bcepoccuiickas olMMITHa A IIKOJIBHUKOB 1o ¢usuke http://phys.rusolymp.ru
29. JIucTaHIIMOHHAS OJIUMIIMAJA M0 (PU3UKE — TEIEKOMMYHHUKAMOHHBIH
oOpaszoBareabHbIN TpoekT http://www.edu.yar.ru/russian/projects/predmets/physics
30.JIuCTaHIIMOHHbBIE IBPUCTUUECKUE OJUMITUA[IBI 110

dbusuke http://www.eidos.ru/olymp/physics

31.MockoBcKasi peruoHajibHas OJIMMIINAAA IKOJILHUKOB 110

dbusuke http://genphys.phys.msu.ru/ol

32.OTKpBITEIC HHTEPHET-OIUMIHA BT 110 Gusnke http://barsic.spbu.ru/olymp
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