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MNOSICHUTEJIbHASA 3AININCKA

[Iporpamma 10 ¢Qu3KKe Ha YpPOBHE OCHOBHOIO o00IIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHHH W TpeOOBaHUU K pe3yslbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHOW MPOTPAMMBbI, MPEICTABIECHHBIX B
OI'OC 000, a Taxxke ¢ yuétoM (enepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenoaaBanusi yueOHoro npenmera «Dusukay.

[Iporpamma 1o (¢u3MKe Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHH W TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHOM MPOTPaMMBbl, MPEACTABIECHHBIX B
dI'OC 000, a takxke ¢ yuetoM deepaabHON padouei mporpaMMbl BOCIIUTAHUS U
KOHIEMIIMHU MTpenoiaBanus yueOHoro npeamera «Duzukay.

Conepkanue mporpaMMmbl 1o (U3MKE HampaBieHO Ha (HOPMUPOBAHUE
€CTeCTBEHHOHAYYHOW T'PaMOTHOCTH OOYYaIOIIUXCSA WU OPTaHU3alMI0 H3y4YEHUsI
Gbu3MKuM Ha JeATeTbHOCTHOM OcCHOBe. B mporpamme mo (u3uke yduTHIBAIOTCS
BO3MOXHOCTH y4eOHOro mnpeamera B peanusauuu tpedoBanuiit ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METaIPEAMETHBIM pe3yJibTaTaM 00yUeHHUs, a TaAKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOT'O 00I11eTO 00pa30BaHMUs.

[Tporpamma no (hu3MKe yCTaHABIMBAET paclpeerieHre yueOHOro Matepuanina
o rojgaM o0yudeHus (Mo KjiaccaM), mpeiaraeT MPUMEPHYIO MOCIeI0BATEIbHOCTD
U3Y4YEHUs TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUSI MPEIMETHOTO COJEpKaHUS U
y4eTe BO3PACTHBIX OCOOEHHOCTEN 00yJarOIIUXCSl.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LEIbIO OKa3aHHS METOJIUYECKON
MOMOIIM YYUTEIIO B CO3JJaHUU paboueil mporpaMMebl 1o y4eOHOMY IIPEAMETY.

®dusuka ABIAETCA CUCTEMOOOPA3YIOIIMM JIsl €CTECTBEHHOHAYUYHBIX yU4eOHBIX
NpEeAMETOB, TOCKOJIBKY (PU3MUECKHE 3aKOHBI Jie)KaT B OCHOBE IMPOIECCOB U
SBJICHUM, W3y4aeMbIX XUMHUEH, OHOJIOTHEH, acTpoHOMHEH u (PU3HUECKOU
reorpaduei, BHOCHT BKJIaJl B €CTCCTBEHHOHAYyYHYIO KapTUHY  MHpa,
peNoCTaBIsseT Hambojee SCHbIE O00pa3ibl MNPUMEHEHHS HAyYHOTO METOJa
MO3HAHUS, TO €CTh CIOCO0a MOTYyUYEHHS JOCTOBEPHBIX 3HAHUW O MUPE.

OpnnHa w3 THaBHBIX 3a71ad (PU3UYECKOTO 0Opa30BaHUSI B CTPYKTYype 0OIIero
oOpa3oBaHUsS COCTOUT B (DOPMUPOBAHWHM E€CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEpECca K HayKe y 00yJaromuxcs.

N3yuenne ¢usukum Ha 0a30BOM ypOBHE TMpEANoiaraeT OBIIAJCHUE
CHEAYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMU E€CTECTBEHHOHAYYHYIO
rPaMOTHOCTb:

e Hay4HO OOBSCHSTH SIBJICHHUS,

e OIICHWBATH U MMOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHUS;
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e HHTEPIPETUPOBATH JAHHBIC M HCIIOJIH30BATh HAy4YHBIE JOKA3aTEIhCTBA
JUTSI TIOJTyYEHUSI BBIBOJIOBY.

Lenn wusyuenus ¢GU3MKKM Ha YpPOBHE OCHOBHOTO 0O0IIEero o00pa3oBaHUs
ompeJieNieHbl B KOHIEMIMK TpernojaBanus ydeOHoro mpeamera «DPusnuka» B
oOpa3oBareibHBIX oOpraHuzanusx Poccuiickoit @Dexpepanuu, peannu3yromux
OCHOBHBIE 00111€00pa30BaTEIbHbIE IPOTPAMMBI.

Henu nzyuenus pu3uku:

e TMpuoOpeTEeHUE HUHTEpeca M CTPEeMJICHUS OOydYaloIIMXCd K HAydHOMY
U3YYECHHUIO TPHUPOJbI, PA3BUTHE HMX MHTEIUIEKTYalbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE NPEJICTABICHUNA O HAYYHOM METOJe MO3HAHUA U (HOPMHUPOBAHUE
MCCJICIOBATEIHLCKOTO OTHOIIEHHUS K OKPY KAIOITUM SIBJICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa H3yYCHHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmMupoBaHHE TPEACTABICHUN O pONMHM (PUBMKHU JJIS Pa3BUTHSA APYTHX
CCTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH;

e pa3BUTHE  TNPEACTABICHUA O  BO3MOXHBIX  cdepax  Oyayuen
npo¢eCCUOHATIBHON JIeATeIbHOCTH, CBA3aHHOM C (DU3UKOM, MOJATOTOBKA K
TabHEHIIIeMy 0OYYCHHIO B ’TOM HAIpPaBJICHUH.

JlocTikeHne 3TUX TeJed mporpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOTO

o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIIEIYIOIIUX 3a/1ay:

e TMpUOOpPETEHHWE B3HAHWK O JUCKPETHOM CTPOCHHWH BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, 3JEKTPUYCCKUX, MArHUTHBIX W KBAaHTOBBIX
SIBJICHHSIX

e MPUOOPETEHUE YMEHUN OMHUCHIBATH U OOBSCHATH (PU3NUECKUE SIBICHUS C
WCIIOJIb30BAaHUEM TIOJTYICHHBIX 3HAHUN;

e OCBOCHHE METOJOB pEIIEHUS TPOCTEHITUX PACUETHBIX 3a7a4 C
WCIIOJIb30BAaHUEM buznuecKnx MOJIeTIeH, TBOPYECKHUX u
IPAKTUKOOPUCHTUPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHHUI HAOIIOIATh MPUPOTHBIC SIBJICHUS W BBITIOJHATH OTBITHI,
nabopaTopHbie  pabOTBI HW  OKCIEPUMEHTAIbHBIC HCCICAOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIHHBIX TPHUOOPOB;

e OCBOCHHE MPUEMOB PabOTHI ¢ MHPOPMANUEH (DUIUIECKOTO COJEpKAHUS,
BKJIOYast MH(POPMAIUIO O COBPEMEHHBIX JOCTMKEHUAX (U3UKHU, aHATIU3 U
KPUTUYECKOE OlICHUBaHUE MH(POPMAIIHH;

e 3HAKOMCTBO cO cepamu npodhecCHOHAIBHON AeATEILHOCTH, CBA3aHHBIMU
¢ (U3NKON, W COBPEMEHHBIMH TEXHOJOTHSMUA, OCHOBAaHHBIMH Ha
JTOCTIKEHUAX (PU3UYECKON HAYKH.
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OO1iee 4ncIo YacoB, PEKOMEHIOBAHHBIX ISl U3y4ueHUs: GU3UKU Ha 6a30BOM
ypoBHe, — 238 dacoB: B 7 kiacce — 68 dacoB (2 yaca B HeJeno), B 8 kiacce — 68
gacoB (2 uwaca B Hememo), B 9 kiacce — 102 uaca (3 yaca B HEIEN0).

[Ipennaraemelii B mporpaMMe no (pu3HKe MepeyeHb J1abopaTOpHbIX padOT U
OMBITOB SIBJISIETCS PEKOMEHATEIbHbIM, YUUTEb JEJIaeT BbIOOP MpU MPOBEICHUU
7a00paToOpHBIX pabOT M OMNBITOB C YYE€TOM HHAMBUAYAJIBHBIX OCOOEHHOCTEM
oOy4Jaronmxcs, CIHCKa SKCIEPUMEHTAIbHBIX 3a/JlaHui, MpEeJIaraéMbIX B paMKax
OCHOBHOI'0 I'OCYJapCTBEHHOI'0 dK3aMeHa 10 (PU3HKE.
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COJEPKAHUE OBYUYEHUA

7 KIIACC
®Du3uKa M €€ poJib B MIO3HAHUU OKPYIKAOIIEro MUpa.

@dusznka — Hayka o mpupone. SBneHus npuponbl. PU3HYECKHE SBICHUS:
MEXaHNYECKHUE, TEMIIOBBIE, DJIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnyeckue BenUuyuHbl. M3MmepeHue @u3nueckux BeauyuH. Duznyeckue
npubopsl. [Torpemnocts n3mepennii MexxayHapoaHasi cUCTeEMa €IMHHIL.

Kak ¢wusuka u gpyrue ecTeCTBEHHbIE HAyKd H3Yy4aloT MPUPOLY.
EcTecTBEeHHOHay4YHBIII METOJl NO3HAHUA: HAOMIOJEHUE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBMKEHUE THIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHUE
HabmoqaemMoro sipneHus. Onucanve GU3NYECKUX SIBICHUN C TIOMOIIBIO MOeNei

Jemoncmpavuu.

1. MexaHu4eckne, TEIUIOBbIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBbIC
SIBJICHMUSL.

2. @uznyeckue NpuOOpHl U MpOoIeaypa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U
U (GPOBBIM MPUOOPOM.

Jlabopamopmuwvie pabomel u onvimel.

1. Omnpenenenue 1eHbI ASTEHUS Kbl U3MEPUTEIBHOTO Ipudopa.

2. M3mepeHue pacCTOSAHUMN.

3. U3mepenne oObEMa KUIKOCTH U TBEPAOTO TENA.

4. OmnpeneneHue pasMepOB MaJIbIX TEN.

5. M3Mmepenue temieparypsl NpU IOMOIIM >KMAKOCTHOTO TEPMOMETpa H
JaTYMKa TeMIEPaTyphI.

6. IIpoBeneHue wnccieoBaHUs MO MPOBEPKE TUIIOTE3bI: AAIBHOCTH MOJETA
HIapuKa, MyImeHHOTO FOPU30HTAIIbHO, TeM OO0JIbIle, YeM OOoJIbIlle BhICOTA
ycKa.

IlepBoHaYaIbLHBIE CBEJACHNS O CTPOCHMH BeleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEUIECTBA.

JIBrkenne dactul BemecTtBa. CBsI3b CKOPOCTH JBUKEHHSI YACTHI[ C
Temneparypoil. bpoyHoBckoe nBmxkenue, nuddysus. BzaumonencTBue yacTHI
BEILECTBA: IPUTSIKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOCHUE Ia30B, KUAKOCTENH M TBEPABIX
(KpUCTAJIIMYECKUX) Tell. B3auMoCBsi3b MeXAy CBOMCTBAMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUAX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO ABUKEHUS.

TAOHTO AT AXT9Qrq) Y Oo¥ixrls
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3. HaGmronenme  siBjaeHUi,  OOBSCHAIOMIMXCA  NPUTSIKECHUEM  WIH
OTTAJIKUBAHMEM YaCTHII BEIIECTBA.

Jlabopamopusie padomul u onvimel.

1. OueHka J[uaMeTrpa aroMa METOAOM psaAnoB (C  HUCIOJIb30BaHUEM

dbotorpaduwuii).

2. OmbITHI 110 HAOJIOICHUIO TETNIOBOTO PACIIUPEHHUS ra30B.

3. OmnbIThl 10 OOHAPYKEHUIO NEUCTBUS CHII MOJIEKYJISIPHOTO MIPUTSIHKEHUSI.

JIBMKeHHMe ¥ B3aUMOAeiCTBHE TeJl.

Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBUIKCHHE.
Cxopoctb. CpenHsisi CKOpOCTh MPU HEPABHOMEPHOM JIBMKEHUU. Pacuer mytu u
BPEMEHH JIBH>KECHUSL.

SIBnenue uHepuuu. 3aKOH HMHEpUUU. B3ammonedcTBHE Ten Kak NpUYMHA
U3MEHEHHSI CKOPOCTH [JBIKEHMsI Teld. Macca kak Mepa HMHEPTHOCTH Teja.
[InoTHOCTH BemiecTBa. CBA3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHULE
o0beMa BelIeCcTBa.

Cuna xak xapakTepHCTHKa B3auMoJeHcTBUA Ten. Cuila ynpyrocTd U 3aKOoH
I'yka. U3mepeHne cuibl ¢ TOMOUIBIO AUHAMOMETpa. SIBiIeHHE TATOTEHHUS W CUjia
TskecTH. Criia TSKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. Cnoxenue
CWJI, HAIIPABJIEHHBIX 10 OJHOW IpsMoW. PaBHOonelcTByromas cui. Cuna TpeHus.
TpeHue ckoJIb)KEHUs U TPEeHUE MOKosl. TpeHue B IpUpPOAE U TEXHUKE.

Jlemoncmpauuu.

HabGnronenne MexaHM4ecKoro JIBHKEHHUS TENa.
N3mepenune ckopoCcTH MPSMOJIMHENHOTO JBUKEHHUS.
HaGnronenue siBieHus: HHEPLIMHU.

CpaBHeHHME MACC IO B3aUMOJACHCTBUIO TEI.
CrnoxeHue CHll, HalpaBJICHHBIX 110 OJHOU MPSMOM.
Jlabopamopusie padbomul u onvimel.

1
2
3
4. HaOmroneHne n3MeHeHUs! CKOPOCTU MTPU B3aUMOJEHCTBUHU TEN.
5
6.

1. OmnpeneneHue CKOPOCTU PABHOMEPHOTO JBUKEHUS (IlIapUKa B KUIKOCTH,
MOJIETTH DJIEKTPUYECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmpepeneHne CpeaHEH CKOPOCTH CKOJIBKEHHS OpycKa WU IapuKa I
HaKJIOHHOM IUIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO Tea.

4. OmBITHI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTsikeHus (aedopmarvn)
NPY>KUHBI OT TPUIOKEHHON CHUIIBI.

5. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHSI CKOJIbXEHUS OT
BEca TeJla U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEN.

JlaBieHue TBEPABIX TeJI, ;KUAKOCTEH U ra3oB.
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Hasnenne. CriocoObl yMEHbIICHUS U yBEJIUUYEHUs naBieHus. [laBneHue rasa.
3aBHUCUMOCTb JaBJIEHUSI raza OT oObema, TeMmieparypbl. Ilepemaua naBieHus
TBEPABIMU TEJIAMH, KUAKOCTAMHU U razamu. 3akoH llackans. [IneBmaTnueckue
MAaIIHbl. 3aBUCUMOCTb JAaBJICHHS >KUIKOCTH OT TiIyOuHBI. [mapocratuyeckuii
napanokc. Coobmaromuecs cocyabl. [ napaBinueckue MEXaHU3MBlI.

AtMmocdepa 3emuin u armocepHoe gamieHue. [IpuuuHbBI CylecTBOBaHUS
BO3AyImIHON 000mouku 3emiu. OmnbiT Toppuuemnu. M3mepenue arMochepHOro
naBjieHUs. 3aBUCUMOCTh aTMOC(EPHOro JaBJICHHS OT BHICOTHI Ha/l YPOBHEM MODPSI.
[Tpubops! 11t u3MepeHust atMochepHOTo JIaBICHUS.

JleficTBHE )KUAKOCTU U ra3a HAa MOTPYKEHHOE B HUX TeNO. BrITalkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JIABJIEHUS ra3a OT TEMIIEPATYPHI.

[lepenaya gaBiaeHUs )KUIKOCTBIO U Ta30M.

Coobmraromuyecst COCY/IbI.

['mapasnuueckuii mpecc.

[IposiBnenue nercTBUst aTMOC(HEPHOTO AABICHUS.

3aBUCUMOCTb BBITAJIKUBAIONIEH CUJIBI OT 00BEMA MOrPYXKEHHON YacTH
T€Ja U IIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUIIBI BECY BBITECHEHHOW KHUJIKOCTH.

8. YCIOBHE IUIaBaHUs TeJI: IUIABAHUE WJIM IMOTPYKEHHUE TEN B 3aBUCUMOCTHU
OT COOTHOIIIEHUS IIOTHOCTEM TENA U JKUIKOCTH.

Jlabopamopuwvie padbomul u onvimol.

1. HccrnenoBanue 3aBUCHUMOCTH Beca Telia B BOJIe OT 00bEMA MOTPYKEHHON B
YKUJKOCTb YaCTH TEJIa.

2. OnpeneneHre  BBITAIKMBAIOLIECH  CHJIBI, JECUCTBYIOIIEW Ha  TeJo,
HOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKMBAIOIIEH CUIIBI, JEMCTBYIOIIEH HA TEJIO
B KUJKOCTH, OT MacChl Tena.

4. OnbITBI, JEMOHCTPUPYIOIIHME 3aBUCUMOCTb BBITAIKMBAIOIIEH CHIIBI,
JCUCTBYIOIIEH Ha TENO B JKUAKOCTH, OT OOBEMA TOTPYKEHHOW B
KUJKOCTb YaCTH T€JIa U OT INIOTHOCTH KUJKOCTH.

5. KoncrtpynpoBanue apeomerpa WIM KOHCTPYMPOBaHHE JIOAKM U
OIpEAEIICHUE €€ TPY30IOABEMHOCTH.

Pa6oTa u MOIIHOCTH. DHeprus.

Mexanudeckas pabora. MoOIIHOCTb.

[IpocTeie MexaHHM3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTh. llpaBuio
paBHOBecus pbiyara. [IpumeHeHue mpaBuia paBHOBECUS phiuara K OJIOKY.
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«3omnoroe mpaBuio» MexaHuku. KosddummeHTt monesHoro neicTBus (mamee —
KIIJT) mpocthix Mexanu3moB. [IpocTeie MeXxaHU3MBbI B OBITY U TEXHHKE.

Mexannueckass sHeprusd. KuHeTrnueckass W IOTCHIMAJbHAs OJHEPTHUS.
[IpeBpailieHre 0AHOTO BHUJIa MEXAaHUYECKOW SHEPTUU B APYTOW. 3aKOH COXPaHEHUS
SHEPrUM B MEXAHUKE.

Hemoncmpavuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopuwvie padbomul u onvimel.

1. Ompenenenve pabOThl CUJIbI TPEHHS MPU PABHOMEPHOM JBMIKEHUHU TeJa

10 TOPU3OHTAIILHOW ITOBEPXHOCTH.
2. HccnenoBaHue yCcioBHI paBHOBECHS pblyara.
3. Usmepenue KIIJI HaKIOHHOM IJIOCKOCTH.

4. V3yueHue 3aKOHA COXpaHEHUs] MEXaHUYECKOU SHEPTHUH.
8 KUIIACC

TemnoBbie sIBJICHHS.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPHUH CTPOEHUS
BellecTBa. Macca W pa3Mepbl aTOMOB U MOJIEKYJ. ONBITHI, MOJITBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYIIPHOKUHETHUYECKOU TEOPHH.

Mopenu TBEPAOTO, JKHIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, XKHUJKOCTEH U
TBEPABIX TEJI HAa OCHOBE TIOJIOKEHUM MOJIEKYISIPHO-KMHETUYECKON TEOPHUH.
CmaurBaHU€ U KaWJUISIpHBIE sIBIIEHUS. TemIoBoe pacliupeHne U CKaTHeE.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBHXKEHUS
gacTull. Buytpenusas sHeprusi. CrnocoObl H3MEHEHHS BHYTPEHHEH HHEPrUu:
TeIuIonepeaada u COBEpILIECHUE paboTHI. Buner TEIUIONEPENAYHN:
TEIUIONPOBOIHOCTh, KOHBEKIIUsI, U3JIyYEHHUE.

KonuuectBo TemnoTsl. YaenbHas TEIIOEMKOCTh BellecTBa. TeriooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHUE TemioBoro Oananca. [lnaBnenue wu
OTBEpPJACBAHUE KPUCTAUIMYECKUX BELIECTB. YJElIbHAas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaencamnus. Mcnapenuwe. Kunenue. VYpenbHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYphl KHUIEHUS OT aTMOC(HEpHOro
JABJICHUS.

BnaxnocTte BO3aYyXA.

DHeprus TOIUIUBA. Y IeJIbHAs TEIJIOTa CTOPAHMUSL.

[Ipunnunsl pabotel TermaoBbix aBurateneit KIIJ[ TerioBoro aBurarters.
TermnoBble ABUTATENIN U 3aIUTAa OKPY>KAIOIIEH CPEIbI.

3aKOH COXpAHEHUS U MPEBPAIIECHUS SHEPTUHU B TEIIOBBIX MPOIIECCAX.

Hemoncmpayuu.
1. HabGmonesue 0pOVHOBCKOFO ABMKEHHS
HaonoaeHue OpOyHOBCKOIO ABHIKCHHUS.
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Habmonenne nuddysum.

Habmronenre ssBeHn cMauMBaHKS U KaMMLISIPHBIX SBJICHUH.
HaGnronenue TemioBoro pacuvpeHus Te.

N3menenune naBieHus ra3za Mpu U3MEHEHHH O0bEMA U HATPEBAHUM WIIH
OXJIaXKJICHUH.

[IpaBuiia u3mMepeHust TemnepaTypsl.

Buas! Teronepenaum.

OxJaxxieHue Ipu COBEPIICHUH pabOTHhI.

HarpeBanue npu coBepIiiieHUN pabOThl BHEUTHUMHU CUJIaMHU.

10. CpaBHEHHE TETNIOEMKOCTEN Pa3IMYHbIX BEIIECTB.

11. Habmonenvie KuneHusl.

12. HabmroieHre mocTosTHCTBA TeMIIEpaTyphl IIPH TIJIaBJICHUH.

13. MoJiesiv TEIUIOBBIX ABUTATEIIEH.

Jlabopamopuwvie pabomul u onvimul.

1. OmnbITH IO OOHAPYKEHUIO TEUCTBUS CHJI MOJICKYJIIPHOTO TIPUTSIAKEHUS.

2. OmnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOW COJIM WJIM caxapa.

3. OnpIThl IO HAOJIOJEHUIO TEIJIOBOTO PACIIUPEHUs] Ta30B, KUJIKOCTEH WU

TBEPABIX TEIL.

4. OmnpeneneHue AaBlieHUs BO3Ayxa B OAJJIOHE LIIPULA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABIICHUA BO3AyXa OT €ro
00bEMa 1 HarpeBaHUs WIN OXJIAXKICHHUS.

6. IIpoBepka runores3nl JTMHEHHON 3aBUCUMOCTH JITUHBI CTOJIOMKA KUIAKOCTU

B TEPMOMETPUYECKOU TPYOKE OT TEMIIEPATYPHI.
7. HabOmogeHue wu3MEHEHUsT BHYTpPEHHEW OSHEpPruM Teia B pe3yjbTaTe
Terionepeaadyu U paboThl BHEITHUX CHIIL.

8. HMccinenoBaHue sBIEHUS TEIUIOOOMEHA IMPU CMENIMBAHUU XOJOJHOM H

ropsi4eu BOJBI.

9. OmnpezgerneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJIOM  mOpH

TEMI000MEHE C HArPEThIM METAJUTHYCCKUM ITUITHHIPOM.

10. OnpeneneHue yaeabHON TEMI0EMKOCTH BEIIECTBA.

11. MccnenoBanue npouecca ucnapeHus.

12. OnpenieeHUe OTHOCUTENBHOU BIIAXKHOCTH BO3/yXa.

13. OnpeneneHue yaeabHON TEMIOTHI IUIABJICHUS JIbJA.

JJleKTpU4YecKre U MATHUTHbIE SIBJICHUS.

OnekTpuzauus Tenl. J[Ba poaa snekTpuueckux 3apsgoB. BzaumoneilicTBue
3apspkeHHbIX  Ted. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJIUYUHBI 3apsAJI0B U PACCTOSHUSI MEXKIY TEJIAMU).

Onektpudeckoe mnoje. Hanpsok€HHOCTh 3nekTpudeckoro mnoiis. [lpuHuun
CYTIEPITO3UIINN IIEKTPUUECKUX TMOJIeH (Ha KaYeCTBEHHOM YPOBHE).
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Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsil.
Crpoenune aroma. IIpOBOJHMKM W JOUANEKTPUKU. 3aKOH  COXPAHEHUS
3JIEKTPUYECKOTO 3apsa.

ONEeKTpUYEeCKUd TOK. YCIOBUS CYIIECTBOBAHMS DJIEKTPUYECKOTO TOKA.
HNcTOYHMKM TOCTOSSHHOTO TOKa. JIeWCTBUSA 3IIEKTPUYECKOTO0 TOKa (TEILIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKHUI TOK B JKUJIKOCTAX U Ta3ax.

Onektpuueckass uenb. Cuia  Toka.  DJIEKTPUYECKOE  HaIpsKEHHE.
ConpoTuBieHUe MPOBOJHUKA. YEIbHOE CONPOTHUBIIEHUE BemlecTBa. 3akoH Oma
st ydactka uenu. [locnmenoBaTenbHOE Y MAPAJJIEIBHOE  COEAMHEHUE
IIPOBOJIHUKOB.

PaGota u MomHOCTH »3yekTpuueckoro Toka. 3akoH J[xoyms—Jlenua.
DneKkTpudecKre enu U MoTpeOuTenn dIeKTpuieckoil sueprun B 0biTy. KopoTkoe
3aMbIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3aumonaeicTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosne. MarHuTHOE 1oje 3eMJId U €ro 3Ha4eHUE I KU3HU Ha 3eMle.
Omeir  Opcrena. MarHuTHoe TMOJE€  JJIEKTPUYECKOrO Toka. IIpumeHeHune
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBE MArHUTHOIO MOJI HA POBOJIHUK C TOKOM.
DJIEKTPOJBUTaTENlb MOCTOSIHHOTO TOKa. VCmoyib30BaHME JIEKTPOABUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekTpoMarHuTHOW MHAYKUMH. [IpaBumno Jlenna.
DIIEKTPOreHepaTop. Crnioco0b1 ITOJTyYEHHUS JIEKTPUYECKOU DHEPIUHu.
DIIEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX UCTOYHUKAX YHEPTUH.

JHemoncmpayuu.

DIIeKTpU3aLHus TEN.
JIBa poa dIEKTPUYECKUX 3apsI0B U B3AUMOJACHCTBUE 3aPSIKEHHBIX TEI.
Y CTpONCTBO M AENUCTBUE IIEKTPOCKOIA.
DnekTpocTaTuyecKass MHAYKIIHS.
3aKOH COXpAaHEHUS JIEKTPUYECKHUX 3aPsJIOB.
[IpoBOIHUKY U AUBAEKTPUKH.
MoenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
HcTouHnkr NOCTOSSHHOTO TOKA.
JIeHCcTBHS IIEKTPUYECKOTO TOKA.
. DNEKTPUUYECKHUI TOK B KUJKOCTH.
. ['a30BbIN pazps.
. I3Mmepenune cuiibl TOKa aMIIEPMETPOM.
. I3MepeHne 21eKTpruIeCcKOro HaIpsKEHUS BOJIBTMETPOM.
. Peocrar u marazuH COIpOTUBIICHUMN.
. BzaumoiericTBrE MOCTOSTHHBIX MATHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3JAECIICHUs IT0JI0COB MarHuTa.

© ® N ok W N R

I = =
o U1 D W N R O

[IOKYMEHT MOAMWCAH 3NEKTPOHHOM MOAMMCHIO

MYHULUUNAJNIbHOE KASEHHOE OBLLEOBPA30OBATEJIbHOE y‘-le)KAEHVIE CepTucmkat FDS8E6A387D6A81BC17F132143562939F
"CPE[AHSASA LUKOJIA N21" I.KOTEJ/IbHUKOBO BOJIFTOrPAZ1ICKON OBJIACTHU, [evicteyeT ¢ 15.07.25 no 08.10.26
PomaHoBa OkcaHa CTaHucnaBoBHa, vpekTop




17. MoaenupoBaHue MarHUTHBIX MOJIEN TOCTOSIHHBIX MAarHUTOB.

18. OnbIT DpcTena.

19. MarHuTHOE MoJi€ TOKa. DJIEKTPOMArHHUT.

20. JleicTBME MAarHUTHOT'O MOJISI HA IPOBOJIHUK C TOKOM.

21. DJEKTPOABUTATEND ITOCTOSTHHOTO TOKA.

22. MccnenoBaHue SIBIICHUS JIEKTPOMArHUTHON MHIYKIIHH.

23. OnbiThl @apajes.

24. 3aBUCUMOCTb HAIIPaBJICHUS] HHAYKIIMOHHOTO TOKa OT YCIOBUW €ro
BO3HUKHOBEHMUSI.

25. DJEKTPOTreHEPATOP MOCTOSSTHHOIO TOKA.

Jlabopamopuwvie padbomul u onvimul.

1. OnpIThl 1O HAOMIONCHUIO OHJIEKTpU3AIMU Tel WHAYKIMEH U TpHu
CONPUKOCHOBEHUH.

2. HMccnenoBanue [EWCTBUSA DIIEKTPUYECKOTO IO HA MPOBOAHUKH U

JTUDJICKTPUKH.

COopka u npoBepka padbOThI JIEKTPUIECKON 1IETH TOCTOSIHHOTO TOKaA.

N3mepeHue u peryaupoBaHUe CUIIbI TOKA.

N3mepenue u peryaupoBaHue HAMPSIKEHUS.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, WAYILETO 4Yepe3 pe3ucTop, OT

CONPOTUBJICHUS PE3UCTOPA U HAMPSHKEHUSI Ha PE3UCTOPE.

7. ONBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD AIEKTPUUYECKOTO
CONPOTUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIOWIAAUd MONEPEYHOTO
CEUYEeHHUs U MaTepHaa.

8. IlpoBepka mpaBuia CIOXKEHHUS HANPSKEHUW TPU TMOCIEI0BATEIbHOM
COCMHEHUHU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia sl CUJIbI TOKAa MNpPU MapaUIEIbHOM COEIUHEHUU
PE3UCTOPOB.

10. Onpenenenue pabOThI IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop.

11. OnpenieieHUEe MOIIHOCTHA  3JEKTPUYECKOTrO TOKa, BBIJACISEMONW Ha
pe3ucTope.

12. MccrnenoBanne 3aBUCUMOCTH CWJIbI TOKa, UIYIIETO YEPE3 JIAMIOYKY, OT
HaIIpsKEHUS HA HEW.

13. Onpenenenue KII/] narpeBarensi.

14. UccrenoBanrie MarHUTHOTO B3aUMO/ICHCTBUS MIOCTOSIHHBIX MarHUTOB.

15. I3yyeHne MarHUTHOIO TMOJsi  [MOCTOSIHHBIX ~MAarHuTOB TMpU  HUX
00BeIMHEHUY U Pa3/ICTICHUN.

16. MccrnenoBanue AEMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPETIKY.
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17. ONbBITHI, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIbl  B3aUMOJICUCTBUS
KATyIIKA C TOKOM M MarHutra OT CWJbl TOKa W HAIpPaBJICHUS TOKa B
KaTyILKE.

18. MI3yueHue AercTBUS MAarHUTHOTO T10JIS1 HA IPOBOJAHUK C TOKOM.

19. KoHcTpynpoBanue u n3ydeHue padoThl JJIEKTPOIBUTATEINS.

20. 3mepenune KIIJI anexkTpoiBUraTeIbHOM YCTaHOBKH.

21. OOBITBL IO HWCCIEIOBAHUIO SIBJICHUSA AJIEKTPOMArHUTHOM WHIYKIUU:
UCCIICJOBAHUE W3MEHEHUW 3HAYECHUS WM HaIpaBiICHUS HWHIYKIHUOHHOIO
TOKaA.

9 KUIIACC

Mexanuveckue siBJICHUSA.

Mexannueckoe JABWXKEHHE. MarepuanbHas Touka. Cucrtema oOTcuéra.
OTHOCUTENBLHOCTh MEXaHMYECKOTO JABUXKEHHS. PaBHOMEpHOE NpPSMOIMHEUHOE
nBkenne. HepaBHoMmepHoe npsiMosinHeitHOe ABuxkeHue. CpeaHsis 1 MrHOBEHHAs
CKOPOCTb TeJa IIPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOE TpsiMoiiMHEWHOe nBmwkeHue. (CB0oOOIHOE
nageHue. OnbITel ["anumes.

PaBHOMepHOE nBMXEHWE MO OKpYyKHOCTH. Ilepmon m dactota obparieHus.
JluneriHasg u yriioBas CKOpocTH. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

[Iepseiit 3axoH HeroToHa. Broponi 3akon HeroroHa. Tperunii 3akoH HeroToHa.
[IpuHIUII CYyNIEpHO3ULIMU CHUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuina TpeHusl: cujla TPEHUS CKOJIbXKEHUS, CHUIa
TPEHHUS IIOKOsI, APYTUE BUIBI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpPEHHE CBOOOIHOTO
najgeHus. J[BmxkeHune mianetT Bokpyr ConnHua. IlepBas kocmmuueckass CKOPOCTb.
HesecomocTs u nieperpysku.

PaBHOBecue matepuanbHON TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aAKPEIUVIEHHON OChIO BpalleHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynec tena. M3meHenue mMmiynbca. UMIynbe cUiibl. 3aKOH COXPaHEHUS
UMITyJibCca. PeakTUBHOE IBUKEHUE.

Mexanudeckass paboTa W MOUIHOCTb. PaboTa Ccuil TSXKECTH, YNPYTrOCTH,
TpeHusi. CBsi3b d3HEepruu U padboThl. [loTeHIIManbHas YHEPrUs Tela, MOJHATOTO HaJl
MIOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHast SHeprus cxaTol npyxuHbl. Kunertnueckas
sHeprus. Teopema O KMHETMYECKOW SHEPrUMU. 3aKOH COXPAHECHHUS MEXaHWYECKOU
SHEPTHUH.

Hemoncmpayuu.

1. HaGmronenne MexaHUYECKOTO JBMXKEHUS TeJla OTHOCUTEIIBHO Pa3HBIX TEI

OTCYETA.
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2. CpaBHeHME MyTe€W W TPACKTOPUM NBUKEHUS OAHOTO M TOTO K€ Tela

OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepenune cKkOpoCTH U YCKOPEHUS MPSIMOITMHENHOTO IBUKEHMUS.

UccnenoBanre npru3HakoB paBHOYCKOPEHHOTO JIBHXKECHUSI.

HaGmronenne nBrxeHus Tela 1Mo OKPY>KHOCTH.

Hab6mronenne MexaHnuecKuX sSIBICHUN, TPOUCXOISIINX B CUCTEME OTCUETA

«Tenexka» mpu €€ paBHOMEPHOM M  YCKOPEHHOM JBHKCHUU

OTHOCUTEIBHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHHs Tejla OT MacChl Tejla U ACHCTBYIOIIEH HAa HETO
CHJIBL.

8. HaOmronenue paBeHCTBaA CUII PU B3aUMOJICHCTBUH TETI.

9. M3MeHeHue Beca Tella Ipu YCKOPEHHOM JBUKEHHM.

10. [Tepenaua nmnynbca npu B3aUMOJCUCTBUM TET.

11. [IpeoOpazoBaHus SHEPTUH NTPU B3aUMOICUCTBUH TEJI.

12. CoxpaHeHHE UMITYJIbCA TIPU HEYIPYTOM B3aUMOICHCTBUH.

13. CoxpaHeHHEe UMITYJIbCa TTPU a0COJIOTHO YIIPYTOM B3aMMOJICHUCTBUMU.

14. HabGmroieHre peakTUBHOTO JBUYKEHHUS.

15. CoxpaHeHHE MEXaHUYECKOU SHEPTUHU MPU CBOOOTHOM MaCHUMU.

16. CoxpaHeHHE MEXaHUYECKON YHEPTUH MIPHU JBUKEHUU TeJla MO0]T IHCTBUEM
PY>KUHBI.

Jlabopamopuwvie padbomul u onvimol.

1. KoncTpynpoBaHme TpakTa s pa3roHa W JAJbHEMUIIETO PABHOMEPHOTO
JBYKEHUS TIapUKA U TEJIEHKKH.

2. OmnpenenieHre Cpe/lHEe CKOPOCTH CKOJBXEHUsSI Opycka WIM JIBHXKCHUS
[IapUKa 10 HAKJIOHHOW IUIOCKOCTH.

3. OmpeneneHue yCKOpPEHUs Tela MPU PABHOYCKOPEHHOM JIBHXKEHHUH I10
HaKJIOHHOM IUIOCKOCTH.

4. HccnepoBaHne 3aBUCHMOCTH IYTH OT BPEMEHHM NPU PAaBHOYCKOPEHHOM
JBUKEHUU 0€3 HayaJbHOW CKOPOCTH.

5. [IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOM CKOPOCTH IIyTH OTHOCSITCS KaK psJ HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJITUHAKOBEI.

6. MccnenoBaHue 3aBHCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

7. Omnpenenenne kodpPuIeHTa TPEHUS CKOJIbKECHHUS.

8. Omnpexnenenue KECTKOCTU MPYKUHBI.

9. Ompenenenrie pabOThI CUIIBI TPEHUS TIPU PABHOMEPHOM JBMIKEHUU Tela
110 TOPU3OHTAIILHOW MMOBEPXHOCTH.
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10. Ompeenienne  pabOTBl  CHJIBI  yIIPYTOCTH TMPU  TMOAbEME Tpy3a ¢
UCIIOJIb30BAaHUEM HEMOJIBIKHOTO U MOJABUKHOTO OJIOKOB.
11. I3ydyeHune 3aKkoHa COXpaHEHUS SHEPTUU.
Mexanudeckue KoJe0aHUS U BOJIHBI.

KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUIi: TIEPUO]I,
4acToTa, aMIUTUTyAa. MareMaTuueckuil U NpyXKUHHBIA MasTHUKU. [IpeBpaienue
SHEPTUHU MPU K0J1eOaTEeTLHOM JIBU)KEHHUH.

3aryxarone — kosieOaHusa.  BeiHykzaeHHble — kosneOanus.  Pe3onanc.
Mexanuveckue BosiHbl. (CBoicTBa MexaHuueckux BojiH. [IpomonbHbie U
nornepeyHble BOJHBL. JIIMHA BOJHBI W CKOPOCTh €€ pachpoCTpaHEHHS.
MexaHuvecKkre BOJIHBI B TBEPAOM TeJle, CEHCMUYECKUE BOJIHBI.

3ByK. ['poMKOCTh 3Byka M BbicOTa TOHA. OTpakeHue 3Byka. MH(pa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmromenue komeOaHWi Ted IO JEWCTBUEM CHUIBI TIKECTH U CHIIBI
YOPYTOCTH.

HabGmronenue xosniebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenrie BoIHYKICHHBIX KOJIeOaHUM U pe30HaHCA.
PacnpocTtpanenue npo10abHbIX U MOMEPEUHbIX BOJIH (Ha MOJIEIH).
HaOmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHYECKUH PE30HAHC.
JIaﬁopamoprte paoomovl u onvimol.
1. OmpeneneHue YacTOThl M MEpUojia KoJieOaHUM MaTeMaTUYECKOTro
MasTHHKA.

2. OmnpenenieHre 4acTOTHI U NIeproa KoJaeOaHUu! MPy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTHU MEpUOJia KOJIEOAHUM MOJBEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.

4. WccnenoBaHue 3aBUCUMOCTHU MEPHUOJIa KOJI€OAHUN MPYKUHHOTO MasgTHUKA

OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCHMOCTH IMEpUOJA KOJEOAHUN Tpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. ONObITBI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  MEpHoja  KojeOaHui
NPY>KUHHOTO MasATHUKA OT MacChl rpy3a U )KECTKOCTU MPYKUHBI.
7. W3mepenne yckopeHus CBOOOTHOTO MaCHHUS.
DJIEKTPOMATHUTHOE I0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMArHUTHOE  TOJIe.  JJEKTpOMarHutHble  BoJIHBL.  CBOMCTBa
AJEKTPOMArHuTHhIX BOJH. Illkana »nekTpoMarHuUTHBIX BOJH. Hcmonb3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH IS COTOBOM CBSI3H.

o v oA W

[IOKYMEHT MOAMWCAH 3NEKTPOHHOM MOAMMCHIO

MYHULUUNAJNIbHOE KASEHHOE OBLLEOBPA30OBATEJIbHOE y‘-le)KAEHVIE CepTucmkat FDS8E6A387D6A81BC17F132143562939F
"CPE[AHSASA LUKOJIA N21" I.KOTEJ/IbHUKOBO BOJIFTOrPAZ1ICKON OBJIACTHU, [evicteyeT ¢ 15.07.25 no 08.10.26
PomaHoBa OkcaHa CTaHucnaBoBHa, vpekTop




DnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BosiHOBBIE CBOICTBa
CBETa.

Jlemoncmpayuu.

1. CBolcTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoiHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1. W3yyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0O MOOHIBHOTO

TenedoHa.
CBeToBbBIE SIBJICHHUS.

JlyueBas ~ Momenb  cBera.  Mcrounmkum — cBera.  IIpsMonuHeEnHOE
pacnpoctpaHeHue cBeta. 3atMeHuss ConHua u Jlynsl. Otpaxenue ceta. [lnockoe
3epKaJio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnienne cBera. 3akoH mpenomiieHUs cBeta. [lomHOe BHYyTpeHHEe
OTpa)X€HHE cBeTa. lICronp30BaHME TIOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOIAX.

Jlunza. Xonm onayuedr B JauH3e. OnTuyeckas cucrtema (¢oToamnmnapara,
MHUKpOCKONAa M Tejeckoma. [7a3 kak onTudeckass cucrema. bIM30pyKocTh U
JTATbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crektp. Omnbitel HptoToHa. CroxxeHue
CIIEKTpaJbHBIX IIBETOB. J(Hcniepcus cBeTa.

Jlemoncmpauuu.

[IpssmonuHeiiHOE pacpOCTpaHEHUE CBETA.

Otpaxxenue cBera.

[Tonyuenne n300pakeHUM B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue cpera.

Onruyeckuil CBETOBOJ.

Xon nmydei B cobuparomieii TuH3e.

Xox JIyder B pacCEeMBArOLIEH JINH3E.

[Tomyuenune n300pakeHU ¢ TOMOIIBIO JINH3.

[Tpunun aevicTBus doToammapara, MUKPOCKOIA U TEJIECKOTIA.

10. Moaens rinasa.

© ® N oA W N R

11. PaznoxeHue 6enoro cBera B CHEKTP.

12. [lomy4yenune 6em0ro cBETA MPH CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopmusie pabomel u onvimel.

1. HccnenmoBanue 3aBUCHUMOCTU yTJla OTPa)X€HHUS CBETOBOTO Jiyya OT yrIja
MaJICHUS.

2. M3ydeHue xapaKTepHUCTHUK U300pakeHUS MPeIMETa B IUIOCKOM 3epKajle.

3. HccnenoBanve 3aBUCUMOCTH yTJjla MPEJIOMJICHUSI CBETOBOIO Jiyya OT yriia
MaJICHUS] Ha TPAHUIIE «BO3IyX—CTECKIIO».
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4. TlomydeHnue n300pakeHHI C TOMOIIBIO COOUPAIOIIEH JTUH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS U ONTHYECKON CHIIBI coOMparoien
JIVH3BI.

6. OnbITHI 110 Pa3yI0KEHUIO OEJI0r0 CBETa B CIIEKTP.

7. OmbITHI MO BOCHIPHUATHUIO I[BETA MPEIMETOB MPU MX HAOIIOJIEHUU uepes
I[BETOBBIE (PUIIBTPHI.

KBaHTOBBIE SIBJICHUS.

Omnwitel Pesepdopna u rutanerapnas mojens aroma. Monens aroma bopa.
Wcnyckanue u norioiieHue ceeta aroMoMm. KBaHThl. JInHelyaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-usnydeHus. CTpoeHHE aTOMHOIO
aapa. Hyknonnas wmoxaens aromHoro sapa. M3ortombl.  PanmoakTuBHBIE
npeBpaienusd. [lepuon nonypacnana aTOMHBIX sIEP.

SAnepHble peakiuu. 3aKOHbI COXPAHEHMsS 3apsI0BOTO M MAacCOBOI'O YHCEIL.
DOHeprusi cBA3M aToMHbIX sijiep. CBsi3b Macchl M 3Hepruu. Peakuuu cuHTe3a U
nenenus siaep. Mctounuku sneprun CosiHLa U 3BE3 L.

SnepHas osHepretuka. JleMCTBUS pagUOAKTUBHBIX H3JIyYCHUN HaA JKUBBIC
OpraHUu3MBbl.

Hemoncmpayuu.

1. CnexTpbl U3Ty4YEHHS U MOTJIOUIECHUSI.

2. CHexTpbl pa3au4HbIX T'a30B.

3. Cnekrtp BoaopoJa.

4. HaOmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3ITYYEHUH.

6. Perucrpanus usiydeHusi NpUPOIHBIX MUHEPAJTIOB U MPOIYKTOB.

Jlabopamopuwvie padbomul u onvimol.

1. HabGmroneHue CIIONIHBIX U JIMHEWYATBIX CIIEKTPOB U3JTYUYEHHS.

2. HccnenoBanue TpEeKOB: W3MEPEHHE SHEPrUHM YaCTULBI [0 TOPMO3HOMY

nyTH (1o dotorpapusim).

3. H3mepenue paanoakTUBHOTO GOHA.

IHoBTOpPHUTEILHO-0000 1A LU MOIYJIb.

[ToBTOpHUTENHEHO-00001IaIOIINI MOTYJIb MIPEIHA3HAYEH JJISl CUCTEMATHU3aAlUU
U 0000meHnsT TPEIMETHOTO  COACPXKAHWS W OMbITa  JCSITEIBHOCTH,
IpUOOPETEHHOTO MPU U3YUEHUHU BCETO Kypca (PU3MKH, a TakXkKe Ui MOATOTOBKU K
OCHOBHOMY TOCYIapCTBEHHOMY »J3K3aMEHy 10 (Qu3uke [isi OO0y4arommxcs,
BBIOPABIIINX 3TOT yU4EOHBIN MPEMET.

[Ipn M3ydeHUM AAHHOTO MOIYJISI PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BHJIbI
JesITeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeYUBAETCS JOCTUKEHHE MPEAMETHBIX U
METaNpeAMETHbIX  IUIAHUPYEMBIX  PE3yJIbTaTOB  00ydeHUs, (QopMHUpyeTCs
€CTECTBEHHOHAY4YHasl I'PaMOTHOCTb: OCBOCHHE HAYYHBIX METOJOB HCCIEI0BaHHUS
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SBJICHUA TIPUPOJBI M TEXHUKH, OBIAJICHUE YMEHUSMHU OOBACHITH (pu3mdeckue
SBJICHUS, TIPUMEHSS TIOJNyYCHHbIE 3HAHWS, peliaTh 3aJadd, B TOM YHCIIE
KaueCTBEHHBIE U DKCIIEPUMEHTAIIbHBIC.

[IpuHIIUTIUATBHO JESATENHHOCTHBIN XapakTep JAaHHOTO pasjieia peain3yeTcs
32 C4y€T TOro, 4Yro OOy4yaromuecs BBIIOIHSIIOT 3a/laHusd, B KOTOPBIX UM
TpeJTaracTCs:

Ha OCHOBE IIOJNIyYEHHBIX 3HAHWW pACNO3HABaTh WM HAYYHO OOBICHATH
(du3NYECKUE SIBICHUS B OKPYXKAIOIICH MPUPOE U TTOBCETHEBHOM KU3HH;

UCTIOJb30BaTh HayYHbIC METOJIBI UCCIICIOBaHMS (PU3HUECKUX SBICHUH, B TOM
YHCIIe ISl IPOBEPKU TUIIOTE3 U MOJYICHHUS TEOPETUIECCKUX BBIBOJIOB;

OOBSICHATH HAYYHBIE OCHOBBI HanboJiee Ba)KHBIX JOCTHKCHHI COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, MPAKTHIECKOTO UCITOIH30BaHUS PA3IMYHBIX UCTOYHHKOB
SHEPTUM Ha OCHOBE 3aKOHA IMPEBPAIICHUS W COXPAHCHHUS BCEX M3BECTHBIX BHJIOB
SHEPTHUH.

Kaxmas w3 TeM JaHHOTO MOJYJsS BKIIOYAET AKCIIEPUMEHTAIbHOC
UCClleJoBaHue 0000IIaromero xapakrepa. Moaynb 3aBepuiaeTcsl MPOBEICHUEM
JTMArHOCTUYECKOM U OIEHOYHOM pabOThI 32 KypC OCHOBHOI'O OOIIEro 0Opa3oBaHusl.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

N3yuyenue (u3nKu HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINPABIEHO

Ha JOCTH)KEHHUE TUYHOCTHBIX, METAIIPEAMETHBIX M MPEMETHBIX 00pa30BaTeIbHBIX

pe3yabTaToB.

B pesynbraTe uydyenus: pu3NKyd Ha ypOBHE OCHOBHOI'O 0OIIEro 00pa3oBaHus

y oOyuaroiierocs OyayT copMUpPOBaHbBI CIEAYIONINE JTUYHOCTHBIE PE3YIbTATHI B

JacTu:

e 1) MaTpUOTHYECKOr0 BOCIUTAHUS:

e - IIPOSIBJIICHHE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON
(U3HYECKON HAayKU;

e - [IGHHOCTHOE OTHOIIEHHUE K JOCTHKCHHUSIM POCCUNCKHUX YUEHBIX-(PU3UKOB;

e 2) rpaKIaHCKOI0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e -TOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCY>KJICHUHM OOIIECTBEHHO 3HAUMMBbIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUMN
busnky;

e - OCO3HaHHE BAXKHOCTH MOPAJIbHO-3TUUYECKUX MPHUHILUIIOB B JACSITEIbHOCTU
YYEHOTI0;

e 3)3CTeTHYeCKOro BOCIIUTAHMSI:

e - BOCIPUATHE ICTETUUYECKUX KAueCTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

e 4) IEHHOCTH HAYYHOI'0 MO3HAHUSL:

e - OCO3HAaHUE IIEHHOCTH (PU3NYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUS MHPA, OCHOBBI PA3BUTHUSI TEXHOJOTUM, BaKHEWILIEH COCTABIISIONIEH
KYJIbTYPBI;

e - pa3BUTHE HAYYHOM JIOOO3HATEIBHOCTH, HMHTEpPECAa K HCCIEI0BATEIbCKON
NEeSITENbHOCTH;

e 5) dopMupoBaHus  KYJbTYPbl  3A0pPOBbSI W  JIMOUMOHAJBLHOIO
0J1aronmoyumsi:

e - OCO3HaHHE IIEHHOCTH Oe30macHoro oOpa3a JKH3HM B COBPEMEHHOM

TEXHOJIOTMYECKOM MHpE, BaXHOCTH IpaBUJ O€30IaCHOrO0 IOBEIEHUS Ha
TpPaHCIIOPTE, HA JOpOrax, ¢ 3JEKTPUUYECKHM M TEIUIOBBIM 00OpYIOBaHUEM B
JIOMAIIIHUX YCIIOBUSX;

e - chopmMupoBaHHOCTh HaBbIKa pediaeKcHH, NpU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TAKOTO K€ IpaBa y Ipyroro 4eloBeKa;

e 6) TPYIOBOIO BOCIIMTAHMA:

e - AKTUBHOE Yy4YacTHE€ B PEIICHUU MPAKTHUYECKUX 3a7ad (B pamMKax CEMbH,
00pa30BaTEIbHOM  OpraHM3alMM, TOopoAa, Kpass) TEXHOJOIMYECKOH U
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COITMAJILHOM HAIPABIICHHOCTH, TPEOYIOMUX B TOM YHCIE H (U3UICCKUX
3HAHMU;

e - MHTEpEC K MPAKTUYECKOMY M3YUYCHHUIO MPOo(deCcCuid, CBSI3aHHBIX ¢ (PU3UKOIA;

e 7)3K0JOrHY€CKOro BOCIIUTAHUA:

e - OpHUCHTAIlUSI Ha TpPUMEHEHHE (U3MYCCKMX 3HAHUM JJIs pelieHus 3a1ad B
00J1acTH OKpY’KaroIIeH cpenpbl, IUIAHUPOBAHUS TIOCTYIIKOB M OIIEHKH HX
BO3MOXHBIX MTOCTIECJICTBUI JIJI1 OKPY’KAIOIIEH Cpebl;

e - OCO3HaHHE TJ00ATILHOTO XapaKTepa SKOJOTMYECKHX MpoOJieM U TMyTel X

penieHus;

e 8) aganTanMu K M3MEHAIOIIUMCS YCJOBUSM CONMAJIBLHOW M NPHUPOIHON
cpeabl:

e - TOTPeOHOCTH BO B3aUMOJCHCTBUM TPU BBINOJHEHUH WCCICIOBAHUN W
MPOEKTOB (U3MYECKONM HAMPaABIECHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSAM
APYTHX,

e - TIOBBIIICHWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUUYECKYIO
JIeSTeNTbHOCTD;

e - NOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUI, B TOM 4HCIIe POPMYIUPOBATH
UJIeH, TIOHATUSA, TUIIOTE3bI O PU3HUECKUX 00OBEKTaX U SABIICHUSX;

e - OCO3HaHME JIePUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JacTH
busuKy;

e - IUIAHMPOBAaHHUE CBOErO0 pa3BUTUS B MPUOOPETEHWH HOBBIX (PUINYECKUX
3HAHUI;

e - CTPEMIICHHE aHAIM3UPOBATh U BBISBIATH B3AUMOCBSI3U MPUPOJIbI, OOLIECTBA U
HSKOHOMMKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

e - OIICHKA CBOMX JACUCTBHM C YYETOM BIMUSHHS Ha OKPYKAIOLIYI0 Cpeny,
BO3MOXHBIX TJIOOAJIbHBIX MOCIEACTBHIA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTte ocBOeHHS mporpamMmbl 10 (QHU3UKEe HAa YPOBHE OCHOBHOI'O
oOrmero o6pa3oBanus y oOydaromierocsi Oyayt copMupoBaHbl MeTanpeaMeTHbIe
pPe3yJbTaThl, BKIIIOYAIOININE TIO3HABATEIILHBIC YHHBEPCATbHBIC YUCOHBIC JCHCTBYS,
KOMMYHUKATHBHBIE  yHHBEpCaJbHbICe  y4eOHBIC  JICHCTBUS, PETYJSATUBHBIC
YHHUBEpCAJIbHBIC YICOHBIC ICHCTBUSI.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA

Ba3oBble JJjoruueckue 1eficTBUA:
e BBIABIATh M XapaKTEpHU30BaTh CYIICCTBEHHBIC IMPU3HAKH OOBEKTOB
(ssBNIEHU);
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e YCTaHaBJIMBAThH CYIIECTBEHHBIN MPU3HAK KJIACCHU(PUKAIIUU, OCHOBAHHUS IS
0000111eHNs U CPAaBHEHUS,

e BBIABIISTh 3aKOHOMEPHOCTU U MPOTHUBOPEUUS B paCCMAaTPUBAEMbIX (haKTaXx,
JAHHBIX U HAOIOICHUSIX, OTHOCSAIIUXCS K (DU3UUYECKUM SIBIICHUSIM;

e BBIABIATH MPUYUHHO-CJICACTBEHHBIC CBA3U MPU HM3YYCHHH (PU3UUECKHUX
SBJICHUI U MPOIIECCOB, JIENaTh BBIBOJIBI C UCTIOJb30BAHUEM JIETYKTUBHBIX
U WHIYKTUBHBIX YMO3aKJIIOYEHUH, BBIBUTATh TUMIOTE3bI O B3aMMOCBSI3SIX
(u3MUECKUX BEITNYHH;

e CaMOCTOSITENILHO BBIOMpATh CIIOCOO pelieHus Yy4eOHOUW (U3NUECKOM
3a/layu (CpaBHEHUE HECKOJIBKHUX BApUAHTOB peEIlIeHUs, BbIOOp HauOoliee
MOJXOJAIIETO C YIETOM CaMOCTOATENBHO BBIACIICHHBIX KPUTEPUEB).

Bba3oBble uccienoBareibckue AelcTBUS:

e HCIOJIB30BaTh BOMPOCH! KaK MCCIIEA0BATEIILCKII HHCTPYMEHT IMO3HAHNS;

e TPOBOJUTH MO CAMOCTOSATEIHHO COCTABICHHOMY IIJIaHY OIbBIT, HECIOKHbBIN
(Gu3MUecKUil HSKCHEPUMEHT, HEOOJNbIIOE HUCCIEAOBAHUE (PUIUYECKOTO
SIBJICHHSI,

e OICHMBaTh Ha NPUMEHUMOCTh U JOCTOBEPHOCTh HWH(OPMAIIHIO,
MOJYYEHHYIO B X0JI€ UCCIICIOBAHUS UJTH SKCTIEPUMEHTA,

e  CaMOCTOSITEILHO (POPMYTUPOBATHL 0OOOIIEHUSI U BBIBOJIBI MO PE3yJIbTaTaM
MPOBEAEHHOTO HAOIIOICHUS, ONIBITA, UCCIICIOBAHMS;

e TMPOTHO3MPOBATh BO3MOXKHOE JalbHeWmee pa3BUTHE (PUINIECKUX
MPOIIECCOB, a TAK)KE BBIIBUTATh MPEINOI0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCIOBHUSIX U KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

e TPUMEHATH PA3IMYHBIC METOJIBI, HHCTPYMEHTHI M 3aIMIPOCHI MIPU TOUCKE U
orOope HMH(pOPMALMM WIA JAHHBIX C YY4ETOM MpPEIIOKEHHON Yy4yeOHOU
dusznueckoi 3anayu;

e AHAIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MHGPOPMAIUIO
Pa3TUYHBIX BUIOB U (POPM TIPEICTABIICHHUS,

e CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIbHYI0 (QOpMYy MpeACTaBICHUS
uHDOpMaAIIMU W WUTIOCTPUPOBATH pelIacMble 3aJadll  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU TpauKoi M MX KOMOWHAITHSIMH.

KoMMyHUKATHUBHbIE YHUBEPCAJIbHbIE YUeOHbI€ /IeiicTBUS:

e B XOJle¢ OOCYXJeHHUsI y4yeOHOro Marepuana, pe3ysbTaToB JIA0OPaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIa€MOM TEMbI U
BBICKA3bIBaTh HJICU, HAIICJICHHBIE HA pEIICHUE 3aJa4dl W TMOJJCp>KaHue
Onaro)keyIaTeIbHOCTH OOIIEHUS

e COMOCTABJISITh CBOM CYXKIEHUS C CYXKICHUSMH JPYTUX YYaCTHUKOB
aranora, OOHapy>KMBaTh Pa3jINiKMe U CXOJICTBO MO3UITUN;
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e BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTAX;

e MyOJWYHO MPEACTABIATH PE3YIbTATHI BHITIOJIHEHHOTO (PU3UYECKOTO OIbITa
(dKCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

e TMOHMMATh M  HCIOJB30BaTh  NPEUMYIIECTBA  KOMaHIHOM U
UHAUBUAYATbHOM paboThl TMpPU pEIICHUU KOHKPETHOW (U3MUECKOU
poOJIeMBI;

e TPUHUMATH IIEJIM COBMECTHOM NESTEIHHOCTH, OPraHU30BbIBATH JEUCTBUS
no e€ JOCTIKEHMIO: pACHpPENeNsITh PO, OOCYXAaTh MPOLECChl |
PE3YNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFO/IEH;

e BBINOJHATH CBOIO YaCTh PabOTHI, JOCTUTAsi KaY€CTBEHHOI'O pe3yJibTara 1o
CBOEMY HAIpABICHUIO M KOOPJAMHHUPYS CBOM JCUCTBUS C APYTHMMH
YJICHAMH KOMAaH/IbI;

e OIICHWBATh KAayeCTBO CBOEr0 BKJIaJa B OOMIMK MPOAYKT MO KPUTEPHSIM,
CaMOCTOATENbHO CHOPMYITHUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHUS.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Camoopranuszanus:

e BBIABIATH MPOOJIEMBbl B )KM3HEHHBIX U YYEOHBIX CUTyalUsX, TPEOYIOIIHNX
I petieHust (GU3N4YEeCKUX 3HAHUM;

e OPHUEHTHPOBAaTHCSA B PAa3IUMYHBIX IOJXO0JaX MPUHATHS  pEUIeHU
(MHAMBUAYaTbHOE, NMPHUHATHE PEUIEHUS B TPYyIE, NMPUHATHE pPEIICHUN
rpynmnom);

e CaMOCTOSITEJIBHO COCTaBJISATh AJITOPUTM pELIECHUS (PU3NUECKOH 3a1auu UIu
IJlaHa MCCIIEIOBAaHUS C YYETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh IPEIaraéMble BApUAHThI PEIICHUN;

e JlenaTh BBIOOpP U OpaTh OTBETCTBEHHOCTH 3a PELICHUE.

CaMOKOHTPOJ/Ib, 3MOLMOHAIbHBII HHTEJVICKT:

e JIaBaTh aJICKBAaTHYIO OLIEHKY CUTYyalluu U Ipejiararh IJiaH €€ U3MEHEHUS;

e OOBSACHATH MPHUYMHBI  JOCTIKEHUS  (HEJOCTIIKEHHUS) Pe3yJIbTaToB
JeSITeNbHOCTHU, 1aBaTh OIICHKY MPHUOOPETEHHOMY OIIBITY;

e BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTH (B TOM YHCIIE B XOJ BBIIIOJTHEHUS
¢u3nyeckoro HCCIEAOBAaHUS WM TPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, HM3MEHHUBIIMXCA CHUTYallMi, YCTAHOBJICHHBIX OLIMOOK,
BO3HUKIINX TPYAHOCTEW;

e OLIEHMBATH COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBHIM;

e CTaBUTh ce0s Ha MECTO JIPYroro 4yejoBeKa B XOJE CIOpa WM AUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTHKY JIPYroro;

e IIpHU3HABaTh CBOE MPaBO Ha OMIMOKY IpU peUIeHUH (PU3NYECKUX 3a7a4 WIH
B YTBEP)KJIEHUSAX HA HAYYHBIE TEMBI U TAKOE K€ IPAaBO APYTOro.
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IHNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 Kjacce mpeMETHbIC PE3yIbTaThl Ha 0A30BOM YPOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHU:

e HCIMOJBb30BATh TOHATHS:  (PU3NUECKHME U  XUMHUYECKHE  SIBICHUS,
HaOJIO/IEHHEe, DKCIIEPUMEHT, MOJIEb, TUIOTE3a, €IWHHULBI (PU3MUECKHX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BeliecTBa (TBEpAOE,
KUIKOE, Ta3000pa3HOE), MEXaHMYECKOe JBIKEHHE (paBHOMEpHOE,
HEpPABHOMEpPHOE, NPSIMOJIMHENHOE), TPAaeKTOpHs, pPaBHOJEHUCTBYIOIIAS
cuia,  gedopmanus  (ynpyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbBL;

e paznuyath siBIeHUs (Auddy3us, TEMIOBOE IBMKEHHE YaCTHI] BEIIECTBA,
pPaBHOMEPHOE  JBI)KEHHE, HEPaBHOMEPHOE JBIDKCHHE, HWHEpIus,
B3aMMOJICKCTBUE TEJI, PABHOBECUE TBEPIBIX TEN C 3aAKPEIUIEHHOW OCBIO
BpallleHus, TIepenada JaBJICHUS TBEPABIMU TeJaMH, >KUAKOCTIMU U
razamy, armMocdepHoe JaBlieHHE, IUIaBaHHWE TeJ, MpeBpalleHUs
MEXaHUYECKON SHEpPruu) Mo ONHUCAHUIO WX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBJICHUE;

e pacmo3HaBaTh MPOSBJICHUE U3YYEHHBIX (PU3MUECKUX  SBICHUM B
OKpY>KaloIlleM MHpe, B TOM uucie (U3UYECKUE SIBJICHHUS B MPHUPOJIE:
MPUMEPBI JIBUKEHUS C PA3JIMYHBIMU CKOPOCTSMH B KMBOM M HEXUBOU
npupojie, ACUCTBUE CWJIBI TPEHUST B MPUPOJEC U TEXHUKE, BIIMSHUE
aTMOC(epHOIo JaBJICHUS Ha KUBOW OpraHu3M, IUIaBaHUE PHIO, phlUuaru B
TEJIe YeJIOBEKa, IPU 3TOM NMEPEBOJUTH MPAKTHUUECKYIO 33/1auy B y4eOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MTpU3HAKK) (PU3NUECKUX SIBIICHU;

e OIKCHIBATh W3YUYEHHBIC CBOMCTBA TeNl U (PU3MUECKUE SBICHUS, UCIIOIb3YSI
dbuznyeckre BeIWYMHBI (Macca, 00bEM, IJIOTHOCTh BEIIECTBA, BpEMs,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIA YIPYTrOCTH, CHUJIa TSAXKECTU, BEC
Tena, Cujla TPEHUs, JAaBieHUe (TBEPAOro Tela, >XKUAKOCTH, Tra3a),
BBITAIKMBAIOIIAS CHJIA, MEXaHWYECKass paboTa, MOIIHOCTb, IJICYO CHIIBI,
MOMEHT CWIbI, KO3(GOUIMEHT TOJE3HOTO JCHCTBUS MEXaHU3MOB,
KUHETUYECKass W TMOTEHIHAIbHAS SHEPrusi), MPU ONHCAHWU MPABUIBHO
TPAKTOBaTh  (PU3WYECKUA  CMBICI  HMCIOJB3YyeMbIX  BEIUYHH, WX
0003HaueHUs W EIUHUIIBI (U3HUYECKUX BEITUYMH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PHU3UYECKYIO BEIMYHMHY C APYTMMH BEIMYMHAMM,
CTPOUTH TpahUKK U3YICHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

e XapaKTEepH30BaTh CBOWCTBA TeJ, (U3MYECKHUE SBICHUS U MPOIECCHI,
UCTIOJIb3YSI TIPaBWJIA CIIOKEHUSI CUJI (BIIOJIb OJHOM MpsiMOit), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesa, MpaBUJIO paBHOBecHs pblyara (0Joka),
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«30JI0TOE€ IPaBUJIO» MEXAHMKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPruM, NpU 3TOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMMCBIBATH €70 MATEMATUYECKOE BBIPAKECHUE;

OOBACHATH (PU3MUECKUE SIBICHUS, TIPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMil MPaKTHKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJIATh [TPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBsICHEHUE U3 1-2
JIOTUYECKHX ILIaroB ¢ OMOpoil Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3UYECKUX
ABJICHUH, PU3NYECKUX 3aKOHA WA 3aKOHOMEPHOCTH;

pemiatb pacy€THbE 3amadyd B 1-2 JEHCTBUA, MCHOJIB3YS 3aKOHBI M
(Gopmysibl, cBs3bIBatOLIMe (PU3MUYECKHUE BEJIMYMHBI: HAa OCHOBE aHajIu3a
YCJIOBMSI 3a/1a4M 3alUChIBATh KPATKOE YCIOBHE, NOJCTABIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYJIbl M MPOBOJIUTH PacyEThl, HAXOJIUTh CIPABOYHBIC
JaHHbIE, HEOOXOUMbIE JIJISl PEIICHUs 3a]a4, OLIEHUBATh PEATTMCTUYHOCTD
HOJYyYEHHON (PU3NYECKOMN BEIIMUUHBL;

pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXKHO pEUIUTh MpU MOMOLIU
(u3MYECKUX METOJI0OB, B OMIMCAHUH MCCIIEIOBAHUS BBIIEISAThH IPOBEPSIEMOE
npeanosioxkenue  (Tumoresy),  pazauMyaTb M MHTEPIPETHUPOBATH
NOJIyYEHHBI pe3yJbTaT, HAXOJIUTh OHIMOKM B XOJI€ OIbITa, JAeNaTh
BBIBOJIBI 10 €T0 pe3yjbTaTaMm;

MPOBOJUTH OMNBITBI IO HAOMIONEHUIO (PU3UYECKHX SIBIECHUN WIH
buzndecKux CBOICTB TEI: dbopmyIUpoBaTh MIPOBEPSEMBIEC
MPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEII0KEHHOT0 000pYAOBAHMS,
3aMKChIBATh X0/ ONBITA U (POPMYIUPOBATH BHIBOIBI;

BBIIIOJIHATh TMPSMbIE HM3MEPEHHUS] PACCTOSHUS, BPEMEHHM, MAacChl TeJa,
o0béMa, CHUIBI M TEMIIEpaTypbl C HCIOJIB30BAHUEM AHAJIOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH IOKa3aHUs MPUOOPOB C YUYETOM
3a/IaHHOM a0COIIOTHOM MOrPEIIHOCTH U3MEPEHNI;

MPOBOUTH UCCIIETOBAHNE 3aBUCUMOCTH OJIHOM (PM3UYECKOM BEIMYUHBI OT
IPYroM C HCIOJIB30BAHUEM IMPSIMBIX H3MEPEHUH (3aBUCHMOCTH NYTH
PAaBHOMEPHO JBIXKYLIErOCsS Tejla OT BPEMEHU [BUKEHUS TeENd, CHIIbI
TPEHHUS CKOJIBKEHUS OT Beca Tela, KayecTBa 00pabOTKU MOBEPXHOCTEH Tel
Y HE3aBUCHUMOCTH CUJIbI TPEHHUA OT IJIOIIAI CONPUKOCHOBEHUS TEN, CHIIbI
YIOPYrOCTH OT YAJUHEHHs MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPY’KEHHON YacTH TeJa U OT IUIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TeNO0, YCI0BUN
IUIaBaHUS TeJ, YCJIOBUN paBHOBECHs pbluara M OJOKOB), y4yacTBOBaTbh B
IUTAHUPOBAaHUM  y4eOHOrOo HCCIEAOBaHUs, coOuparb YCTaHOBKY U
BBIMOJHATh W3MEPEHUs, Clenysl MPeaoKEHHOMY IUIaHy, (UKCUPOBATH
pe3yabTaThl IMOJYYEHHOH 3aBUCHUMOCTH (DU3UYECKUX BEJIMYUH B BHJIE
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NpeUIOKEHHBIX TaOnull U rpaduKoB, JelaTh BBIBOJBI M0 pe3yibTaTaM
UCCIIEI0BaHNS;

IPOBOJIUTh KOCBEHHbIE H3MEPEHUS (PU3MUECKUX BEJINYMH (IUIOTHOCTH
BEUIECTBA JKUJKOCTHM M TBEPAOrO TEJA, CHJIA TPEHHSI CKOJIbKEHMS,
JABJICHUE  BO3JyXd, BBITAIKMBAIOIIAS  CHJA, JICHCTBYHOLlas  Ha
NOTPY>KEHHOE B KHUAKOCTH TeI0, KO UIIMEHT TMOJIE3HOTO JeHCTBUS
OPOCTBIX MEXaHM3MOB), CIEAysl MPEUIOKEHHON WHCTPYKUUU: TIPU
BBITIOJIHEHUU HW3MEPEHHM COOMpaTh SKCIEPUMEHTAIBHYI0 YCTAHOBKY H
BBIYUCIISTh 3HAUYEHUE NCKOMOU BEITUYUHBI;

coOJII01aTh MpaBuiia TEXHUKU 0€30MaCHOCTH NP padoTe ¢ 1abopaTopHbIM
000pyI0BaHHEM;

yKa3blBaTh MPUHLMUIBI JACUCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, IUHAMOMETp, COOOIIAOIIUECS COCYIbl, OapoMmeTp,
phluar, MOJBUAKHBIN 1 HETIOJBUKHBIN 070K, HAKIOHHAS TNTIOCKOCTH;
XapaKTepu30BaTh MNPUHLMIBL  JEHCTBUS HW3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB € OMOpPOM Ha HMX ONucaHus (B TOM 4YHUCIE:
NOJLIMITHUKHA, YCTPOMCTBO BOJOMNPOBOJAA, THAPABIMYECKUNA TIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, APEOMETP), UCIOIb3YS 3HAHUS
0 CBOMCTBaX (PU3MYECKHUX SABJICHUA U HEOOXOAUMbIE (PU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAUTHL  NpUMEphl  (HaXoAWTh  HMH(OpPMALMIO O  IpPHUMEpax)
MPaKTUYECKOTO HCIONb30BaHUA (PU3NYECKUX 3HAHUN B IIOBCEIHEBHOM
KU3HU JUIs oOecrieueHrs 0e30MacHOCTU MpHU OOpalleHuH ¢ NpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHS 3JI0POBbSI M COOJIIOJEHUS
HOPM 3KOJIOTUYECKOTO MTOBEJAEHUS B OKPYKAIOIIEH Cpene;

OCYLIECTBJISITh OTOOpP HMCTOYHUKOB HWH(popManuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TOMCKOBBIM 3allPOCOM, Ha OCHOBE UMEIOIINXCSA
3HAHUM M TyTEM CpPaBHEHUSA pPA3JUYHBIX HCTOYHUKOB BBIACIATH
uH(POPMAIMIO, KOTOpas SBISIETCS NPOTHBOPEYMBOM WM MOXET ObITh
HEJIOCTOBEPHOM;

HCITOJIB30BaTh IPU BBIIIOJIHEHUU YYE€OHBIX 3aJaHUI HAYyYHO-TIOMYJISPHYIO
JUTEPATYPY  (PU3UYECKOrO0  COJEpKaHWs, CIPABOYHbIE MAaTepUalbl,
pecypcel cety HTEpHET, BiaaeTh NpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBanus HHPOPMAITUU U3 OJHON 3HAKOBOUM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKUE MHCbMEHHbIE U YCTHBIE COOOLICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGOpMAHK (HU3UIECKOTO COACPKAHUSA, B TOM
yucie MyOJMYHO JeNaTh KpaTKUe COOOIICHHsS O pe3yibTaTax MpPOEKTOB
WIM Y4eOHBIX MCCIEAOBAaHUH, MpPH 3TOM TIPaMOTHO HCIOJIb30BaTh
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W3YYCHHBI TIOHSATHUHBIA ammapar Kypca (QU3MKH, COMPOBOXKIATH
BBICTYIUICHUE TTPE3CHTAIUEN;

e TMpPU BBHINOJHEHUM YYEOHBIX MPOCKTOB M HCCIEIOBAHUN paclpeeisiTh
00s3aHHOCTH B TPYMIE B COOTBETCTBHHM C TIOCTABICHHBIMHU 3aa4yaMu,
CI€AUTh 3a BBINOJHEHUEM IUIaHA JACHUCTBUM, AaJ€KBATHO OLICHHBATh
COOCTBEHHBI  BKJAJ B  JIEATEIBHOCTh  TPYIIbI,  BBICTpAaUBAThH
KOMMYHHUKAaTHUBHOE B3aMMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOILIUX.

K xoniy oOyuenus B 8 Kjacce nmpeMeTHbIEC PE3yIbTaThl Ha 0A30BOM YPOBHE

JOJKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e HCIOJIb30BATh MOHATHUSA: MAacca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKECHHE
aTOMOB M MOJIEKYJI, arpPEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIIIMYECKUE U
aMmopdHbIe Tena, HACHIIICHHBIH W HEHACBHIIMICHHBIM Tap, BIAKHOCTh
BO3JlyXa, TeMIleparypa, BHYTPECHHSS OJHEPrusi, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsAll, FIEKTPUUYECKOE MOJI€, TPOBOJIHUKU
U JUDJICKTPUKH, IOCTOSIHHBIA SJIEKTPUUECKUM TOK, MATHUTHOE TI0JIE;

e paznuyaTh sIBJIEHUS (TEIJIOBOE paCIIUpPEHHUE U CKaTue, Teruionepesaya,
TEIUIOBOE PaBHOBECHE, CMAaUYMBAaHUE, KANWJUISIPHBIC SIBJICHUS, HUCIIApEHHUE,
KOHJIEHCAIIMs, TUIaBJICHUE, KpHUCTauiu3aius (OTBEpACBaHUE), KUIICHUE,
Teruionepeaaya (TeTI0NPOBOHOCT, KOHBEKIIHS, W3JIyYEHHUE),
ANIEKTpHU3AIUs Tel, B3aUMOJICHCTBUE 3aPSAI0B, NCUCTBUS IIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKAHWE, B3aUMOJECHCTBUE MATHUTOB, JIEHCTBUE
MarHUTHOTO TMOJISi HA TPOBOJHUK C TOKOM, SJIEKTPOMArHUTHAsT UHAYKITUS )
[0 OINHUCAHUI0 MX XapaKTEPHBIX CBONCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX TaHHOE (PUBHYECKOE SBJICHUE;

e pacmo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SIBICHUU B
OKpY’KalollleM MHpEe, B TOM uwucie (U3UYECKUE SIBJICHHUS B MPHUPOJIE:
MMOBEPXHOCTHOE HATSHDKEHUWE M KaNWJUISIPHBIE SIBIICHUSI B TMPUPOJE,
KpUCTaUIbl B mpupoae, usinydeHue CoiHua, 3amep3aHue BOJIOEMOB,
Mopckue Opu3bl, 00pa3oBaHHE pOCHI, TYMaHa, UHEs, CHETa, JIEKTPHUECKHE
SBJICHUSI B aTMoc(depe, dIEKTPUIECTBO KUBBIX OPTaHW3MOB, MAarHUTHOE
nmoyie 3eMiH, JIpeiid TOIOCOB, POJIb MAarHUTHOTO TIOJS JUIS KU3HU Ha
3emuie, MONSIPHOE CHUSTHUE, MPU STOM MEPEBOJIUTh MPAKTHUYECKYIO 33a/1a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (HUIUIECKUX
SIBJICHUI;

e ONUCHIBATh U3YYCHHBIC CBOMCTBA TeN M (DU3UYECKUE SBICHUS, UCIIOIB3YSI
dusznueckre BEIMYUHBI (TEMIEpaTypa, BHYTPEHHSSI YHEPTHUs, KOJTUIECTBO
TEIJIOThI, YJEIbHAasl TEIJIOEMKOCTh BEIIECTBA, YJelbHAas TEIUIoTa
MJIaBJICHUS, yJelIbHAs TEIIoTa MapooOpa3OBaHMs, yJleidbHAs TEIUIoTa
CropaHusi TOIUIMBA, KOA(DPUIIMEHT TMOJE3HOTO JEHCTBUS TEIJIOBOU
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MallWHBI, OTHOCUTEJIbHAs BJIAXHOCTb BO31yXa, JJIEKTPUYECKHUU 3apsn,
CUJa TOKa, JJIEKTPUYECKOE HANPsKEHUE, COIPOTHUBIICHUE IPOBOJHHUKA,
yIeIbHOE  CONpOTUBIEHHE  BeEllecTBa, pabora U MOUIHOCTh
ANIEKTPUYECKOT0  TOKAa), NpPH ONHMCAHUM NPABWIBHO  TPaKTOBATH
(¢u3nYecKuil CMBICT HCHOJB3YEMBIX BEIMUYMH, O0O3HAUEHUS U €IUHUIIbI
(U3nYeCKUX BEJIUYMH, HAXOOUTh (OPMYJIbI, CBS3bIBAIOLINE JIAHHYIO
(U3nYeCcKyt0 BEIMYMHY C JPYrUMH BEIUYMHAMHU, CTPOUTh Ipaduku
M3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUUUH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKECHHUS MOJIEKYJIIPHO-KUHETUYECKOH TEOPHUU
CTPOEHMsI BEIIECTBA, IMPUHLHUII CYNEPHO3ULIUHN MOJEeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma JUisl ydacTKa LenH, 3aKOH
Jixoyns—JleHnia, 3aKkOH COXpaHEHHUsI DJHEpPruy, IpU OTOM J1aBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHa M 3allMChIBaThb €r0 MaTeMaTHYECKOe
BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl U CBOMCTBA Tell, B TOM YHUCJIE U B
KOHTEKCTE CUTyalUld NMPAKTUKOOPUEHTUPOBAHHOIO XapAKTEpa: BBIABIISTH
NPUYUHHOCIEICTBEHHbIE CBA3U, CTPOUTH O0BSICHEHHUE U3 1—2 JOru4ecKux
IaroB ¢ omnopod Ha |—2 W3y4EeHHBIX CBOMCTBA (PU3MYECKHUX SIBICHHIA,
(U3MUECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THhle 3amadyd B 2—3 JEWUCTBUS, HWCHOJIb3YSd 3aKOHbI U
dbopmynbl, CBsI3bIBaIONINE (DU3WUYECKUE BEIWYMHBI: HAa OCHOBE aHaln3a
YCJIOBMS 3aJayd 3alHChIBaTh KPATKOE YCIIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JUIsl pELIeHUs 3a7add, BbIOUpaThb 3aKOHBI U  (QOPMYJIbI,
HEOOXoaUMblEe g €€ penieHus, NPOBOAUTH PACUEThl U CpPAaBHUBATH
MOJIyYEHHOE 3HaUY€HHUE (PU3NYECKOI BEIMYHUHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MPOOJIEMBbI, KOTOpPHIE MOXKHO pEIIUTh MpPU HOMOLIU
($U3NYECKUX METOJIOB, MCIIONb3ysd OMHCAHHME HCCIICIOBAHUS, BBIIACIATH
IIPOBEPSAEMOE  MPEIIIOJNIOKEHUE, OLIEHUBATh IPABHWIBHOCTh IOPSIKA
IIPOBEJECHUS UCCIIEOBAHMSA, AEIIATh BEIBOBIL;

NPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SIBICHUNA WU
(¢u3nYeCcKuX CBOMCTB Tell (KalWJUIAPHBIC SIBICHUS, 3aBUCUMOCTD JIaBIICHUS
BO3/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH IMPOLIECCa OCThIBAHUS U
HarpeBaHUsl IpU H3JIYYEHHH OT IBETa H3JIydarolled (IMoryonaronen)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHHs BOJABI OT TEMIIEPATyphl KUIAKOCTU U
Iomana €€ IOBEPXHOCTH, OJJIEKTpU3alus TeJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX 3apslOB, B3aMMOJCHCTBUE IIOCTOSHHBIX MArHWUTOB,
BU3YAJIM3aLAsl MArHUTHBIX TI0JIEM TOCTOSIHHBIX MAarHuTOB, JCHCTBHS
MarHuTHOI'O IIOJI Ha IMPOBOJHUK C TOKOM, CBOWCTBA JJIEKTPOMArHWUTa,
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CBOMCTBAa 3JIEKTPOJBUTATENSl MOCTOSHHOTO TOKa): (OPMYJIMPOBATH
poBepsieMble MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEJI0KEHHOTO
000py10BaHMsl, ONTUCHIBATH X0/ OIbITA U (POPMYJINPOBATH BHIBObI;
BBIMOJIHATh ~ MpPSIMBIE ~ W3MEPEHHUs]  TEMIIepaTypbl, OTHOCHUTEIbHOU
BIQKHOCTH BO3/JyXa, CHJIbl TOKA, HANpsOKEHUS C HCIOJIb30BAHUEM
aHaJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3MUECKUX BEIMYMH, CPAaBHUBATH
pe3yabTaThl U3MEPEHUM ¢ YUETOM 3a/1aHHOM a0COJIIOTHOM MOrPEUIHOCTH;
IPOBOJIUTh HUCCJIEI0OBAHUE 3aBUCUMOCTH OJIHOM (PM3NYECKOM BEJIMUUHBI OT
ApPyrol C  HCIOJIB30BAHMEM MPSAMBIX HW3MEPEHHH  (3aBUCHUMOCTH
COIPOTUBJIEHUS] MPOBOJHUKA OT €ro JUIMHBI, IJIOLWAJAW IOINEPEYHOro
CEUEHUs U YAEIBbHOIO CONPOTUBIICHUS BEUIECTBA MPOBOIHUKA, CUJIbI TOKA,
WAYIIETO Yepe3 TPOBOJHMK, OT HANpPsHKEHUS Ha  TPOBOJHUKE,
UCCIIEJOBAHUE  IIOCJIEIOBATEIBHOTO M  MapajuIeIbHOTO  COEJUHEHMH
IPOBOJIHUKOB): IUIAHUPOBAaTh MCCIEAOBAaHHUE, COOMpATh YCTAaHOBKY U
BBITIOTHATh WM3MEPEHUS, Clemysl MPeajoKEHHOMY IIaHy, (UKCHPOBATH
pe3ynapTaThl TMOTYYCHHONW 3aBUCUMOCTH B BHIE TaOnui M TpaduKoB,
JeTIaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIEIOBAHMS;

NPOBOJUTh KOCBEHHBIE H3MEpeHHs (PU3MUecKnX BenMWuuH (yaeiabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTUBJICHHE MPOBOAHHMKA, padoTa W
MOIITHOCTh JJIEKTPUYECKOT0 TOKa): IJIaHUPOBaTh W3MEpPEHHs, coOMpaTh
AKCMIEPUMEHTATBHYIO YCTAaHOBKY, CIENys MPEAT0KEHHON WHCTPYKIUH, U
BBIUMCIISTH 3HAUCHNE BETHUNHBI,

coOr01aTh MpaBuiia TEXHUKU 0€30MaCHOCTH IIPU padoTe ¢ J1abopaTOpHBIM
000py/1I0BaHUEM;

XapaKTepU30BaTh MPHUHIMIBI JCUCTBUS U3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha WX OMHCAHHUS (B TOM YHCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIiepMeTp,
BOJIbTMETP, CUETYMUK OJJIEKTPUUECKOW DHEPTHH, DIEKTPOOCBETHTEIHHBIC
npuOOpkl, HarpeBaTeIbHBIE ANEKTPONPUOOPHI (TPUMEPHI), DIEKTPHUUECKHE
MPEIOXPAHUTEH, JIEKTPOMArHUT, ANEKTPOABUTaTENb IIOCTOSTHHOTO TOKA),
UCIIONIB3YSl 3HAHHUA O CBOMCTBaX (M3MYECKUX SIBICHUM M HEOOXOIMMbIE
¢u3nyeckue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTbIE TEXHUYECKHE YCTPONCTBA W H3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMaTU4YHBIM pHUCYHKaM (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TMTPOMETp, JIBUTATENIb BHYTPEHHEIO
CTOpaHHUs, BJEKTPOCKON, PEOCTaTr), COCTaBIATb CXEMbI 3JIEKTPUUYECKHUX
Henei ¢ mocieoBaTeIbHbIM U MapaljIebHBIM COCTUHEHUEM 3JIEMEHTOB,
pasziunuasi yCJIoBHbIE 0003HAUEHHUS AIIEMEHTOB 3JIEKTPUUECKUX LIETICH;
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e TMPUBOAUTH NpUMEPHl  (HAXOAWTh HHPOPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOJIb30BaHUS (PU3NYECKUX 3HAHUN B TOBCEIHEBHOU
KU3HU JIJIs1 oOecrieueHrs 0e30MacHOCTH MPHU OOpalleHuH ¢ MpudopaMu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHECHUSI 3J0POBbSI M COOIIOJCHUS
HOPM 3KOJIOTUYECKOTO TIOBEAECHUS B OKPYKAIOLIEH CPENIE;

e OCYIIECTBIATh TOUCK HH(POpMAIUKU (PUINYECKOTO COJCPKAHUS B
WNuTepHere, Ha OCHOBE HWMEIOIIMXCA 3HAHMM U TyTEM CpaBHEHUSA
JIOTIOTHUTENIbHBIX ~ MCTOYHUKOB  BBIACNATH  MH(OpMaIuioo, KoTopas
ABJISIETCS] IPOTUBOPEUYNBOMN WIIM MOXKET OBITH HEJJOCTOBEPHOI;

e HCIOJb30BaTh MPU BBHINMOJIHEHUU Y4E€OHBIX 3aJaHUI HAYYHO-TIOMYJSPHYIO
JTUTEPATYpPy  (PU3UYECKOrO  COJEp)KaHWs, CIPaBOYHbIE MaTepualbl,
pecypcol cetn MHTepHeT, BnaaeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusi MHGOPMAIUU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

e CO3/1aBaTb COOCTBEHHBIE IMHUCHMEHHBIE W KpPAaTKHE YCTHBIE COOOIIEHUS,
0000mas wHOpPMALUI0 M3 HECKOJBKUX HCTOYHHKOB (HU3UYECKOTO
colepXaHusi, B TOM 4YHUCJIe MNYyOIMYHO TMPEACTaBIATh pPE3YJIbTaThl
NPOEKTHOW WIJIM KCCIEAO0BATENIbCKON NEATEIbHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYCHHBIM TMOHATUWHBIA anmapar Kypca (U3UKH,
COMPOBOXK/IaTh BHICTYINIEHHE MPE3EHTALINEH;

e TpU BBHINOJHEHUU YYEOHBIX MMPOEKTOB M HCCIEIOBAaHUN (DU3NUECKUX
MPOLIECCOB paclpesesiTh OO0sA3aHHOCTH B TpPyHIe B COOTBETCTBHM C
MOCTABJICHHBIMU 3a/1a4aMU, CJIEIUTH 32 BBINOJHEHUEM IIJIaHA JACUCTBUI U
KOPPEKTUPOBAaTh €ro, aJIeKBaTHO OLEHUBATh COOCTBEHHBIM BKIIAJI B
NEeSATELHOCTD TPYMIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aNMOICICTBUE,
MPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHQIUKTHI.

K konIy 00yueHus B 9 Kkjacce nmpeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE

JOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0YUYAIOLIUXCS YMEHHIA:

e HCNOJb30BATh MOHATHUS: CHUCTEMA OTCU€Ta, MaTepuaibHas TOYKa,
TPaeKTOpHsI, OTHOCUTEIHLHOCTh MEXAaHWYECKOTO ABIDKCHUS, IehopMarius
(ynmpyrasi, mjacThyeckasl), TpPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TEPErpy3Ku, LEHTP TSKECTH, aOCONIOTHO TBEPIOE TENO,
HEHTP TSHKECTU TBEPAOTO Tella, paBHOBECHE, MEXaHMYECKHE KojeOaHus U
BOJIHBI, 3BYK, MH(PA3BYK H YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U adbHO30PKOCTD,
CIEKTPBI UCITYCKAHUS W TOTJIOMICHUS, anbda, OeTa- U raMMa-u3IydeHus,
U30TOIIbI, SIIEpHAsl SHEPIeTHKA;

e pa3nuyaTh SBIEHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSAMOJIUHEUHOE
JBI)KEHHUE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE [BUKEHHE, CBOOOIHOE
NaJIeHUEe TeJl, PABHOMEPHOE JIBHXKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
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TEJI, PEaKTUBHOE JBMXKEHUE, KoyieOaTelIbHOE ABIKEHHE (3aTyXarolue U
BBIHY)KJICHHBIE KOJeOaHus), pe30HAHC, BOJIHOBOE JBH)KEHHE, OTPaKEHUE
3ByKa, IPSIMOJIMHEWHOE pacIpOCTPaHEHUE, OTPAKEHHUE WM IPEIIOMIICHUE
CBETa, NOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pPa3yIoKEHUE OEIoro cBeTa B
CHEKTPp M CIIOXKEHUE CHEKTPAJIbHBIX [IBETOB, JUCIEPCHS CBETA,
€CTECTBEHHasl PaJUOAKTUBHOCTh, BO3HUKHOBEHUE JIMHEMYATOrO0 CIEKTpa
U3JIy4ECHUS) 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SIBICHUE;

pacro3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3MUECKUX  SBICHUN B
OKpyXaromeM Mupe (B TOM 4YHcie (PU3NYECKHE SIBICHUS B MPHUPOJIE:
IPWINBBI U OTJUBBI, IBHKEHUE TUIAHET COJTHEUHOW CUCTEMBI, PEAKTUBHOE
JBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB IKHUBOTHBIMH,
3eMJIETpSICEHUE, CEHCMUYECKUE BOJHBI, I[yHAMH, 3XO0, LIBETa TeJ,
ONTUYECKHE SIBICHUS B NPHUPOAE, OMOJIOIrMYECKOE JEHCTBHE BHUJIUMOTO,
yIbTPaUOJIETOBOTO ¥ PEHTTCHOBCKOTO M3JIYyYEHUM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMHYECKHE JYy4Yd, PAJAUOAKTUBHOE H3ITyUYEHUE
OPUPOAHBIX MMHEpAJOB, JCHCTBUE paJUOAKTUBHBIX HW3JIYYEeHUH Ha
OpraHu3M YeJIOBEKa), MpU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/layy B
y4eOHYI0, BBIJICNISATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PU3MUECKUX
SIBJICHUM;

ONKCHIBATh M3yYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHUS, UCIOIb3YS
(u3znueckre BeNWYUHBI (CpEeIHsAsI W MIHOBEHHAs CKOPOCTh Tella MpH
HEpPaBHOMEPHOM JIBHDKEHUM, YCKOPEHHE, MepeMelleHue, MyTh, YIioBas
CKOPOCTb, CHJIa TPEHHUs, CUJla YIPYTOCTH, CHUJIA TSKECTHU, YCKOPEHHE
CBOOOJHOrO TAJEHUs, BEC TeJla, HMMIYJbC Tejld, HMILYJIbC CHUJIbI,
MexaHuveckas paboTa M MOIIHOCTb, NOTECHLMAJIbHAS SHEPrus Tena,
MOJHATOrO HAJl MOBEPXHOCTHIO 3€MJIM, NOTEHIMANIbHAS SHEPrus CKaTou
NPYXXUHbI, KHUHETHYECKash DSHEprus, IOJHAas MEXaHWYEeCKas JHEeprus,
MEPUOJI ¥ YacTOTa KoseOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, NIOKA3aTeNb MPEJOMIICHHS CPEbl), IPU ONHCAHUU
NPaBWJIBHO TPAKTOBAaTh (U3UYECKUN CMBICT HCIOJB3YEMBIX BEJIWYHH,
0003HAUYCHUA U EIUHUIBI (U3NYECKUX BEITUYMH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTUMHU BEIMUYHMHAMH,
CTPOUTH rpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEIIUYMH;
XapaKTepU30BaTh CBOMCTBa Tel, (PU3MUECKHe SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHWs JHEPIrUH, 3aKOH BCEMHPHOI'O TATOTEHHS,
NPUHLUI CYNEPIO3ULIHMH CHWJI, HNPUHUUII OTHOCHTEIBHOCTH [ 'amuies,
3aKk0oHbl HbIOTOHA, 3aKOH COXpaHEHWs HMMITYJIbCa, 3aKOHBl OTPAXKEHUS U
IPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHMSI 3apsI0BOTO U MACCOBOIO YHCEI
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OpU SACPHBIX PEaKIUsIX, IPU 3TOM JIaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa U 3aIIUCBIBATh €0 MaTEMATUYECKOE BHIPAKEHUE;

OOBSICHATh (PU3NYECKUE NPOLECChl W CBOICTBAa Te€l, B TOM YHCIE U B
KOHTEKCTE CUTyalluld MPaKTUKOOPHUEHTHUPOBAHHOI'O XapaKTepa: BBISBIATH
IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTHYECKUX
IaroB ¢ Omnopod Ha 2—-3 W3Y4YEHHBIX CBOWCTBA (PU3MUYECKHUX SIBICHHIA,
(bu3MUECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3adaud (omMparomuecs Ha cucteMy u3  2-3
YpaBHEHHMI), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIONINE (DU3UUECKUE
BEJIMYMHBI: HAa OCHOBE aHalIM3a YCJOBHUS 3aJayd 3alUChIBaTh KPaTKOE
yCIIOBUE, BBISBISATH HEJAOCTAIOIINE WU M30BITOYHBIE TAHHBIC, BHIOUPATH
3aKOHBI B (DOPMYITBI, HEOOXOAUMBIE TSI PEIICHHsI, TPOBOJAUTD PAcCUEThI U
OLICHMBATh PEATUCTUYHOCTh TMOJYUYEHHOTO 3HAYCHHUS (PUINICCKOU
BEJIMYMHBL;

pacrmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO PEUINTh TPU OMOIIH
(U3NYIECKUX METOJIOB, HCIIONB3Yys OMNHCAHHE WCCIEIOBAHMS, BBIACIATH
NpoBepsieMOe  TMPEANOI0KEHHE, OICHUBATh MPABWIBHOCTH MOPSIKA
NPOBEACHUS  WCCIEJOBaHWsA, JellaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOMIOICHUI U OTIBITOB,;

OPOBOJUTH OMBITHl 1O HAOMIOACHUIO (PU3UYECKUX SBICHUNA WIH
(u3nUecKuX CBOWCTB Tesl (M3ydeHue BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUS HHEPTUH, 3aBUCHUMOCTh TepuoAa KojeOaHWW NPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCHMOCTH OT
aMILUTUTYAbl MAJIbIX KOJICOAHUH, MPSIMOJIUHEIHOE PaclpoCTpaHEHUE CBETA,
pa3ioxeHue OENoro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paXCHUS B
IJIOCKOM 3€pKajie M CBOWCTB HM300pakKeHHsl MpeaMeTa B cOoOMparolen
JMH3Ee, HAOMIOJCHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB H3ITYUYCHHS):
CaMOCTOSITEIFHO ~ COOMpaTh yCTaHOBKY U3 HM30BITOYHOrOo Habopa
o0opynoBaHMs, OMNHCHIBAaTH XOJ ONbITA W  €ro  pe3yJbTaThl,
(GopMynupoBaTh BHIBOJIBI;

MPOBOJUTH MPU HEOOXOAWMOCTH CEPUI0 MPSIMBIX W3MEPEHUH, onpeaenss
CpeqHee 3HAYCHHE M3MEpAEMON BeIMUYMHBI (POKYCHOE paccTOsSHUE
coOuparomeid JUH3bI), OOOCHOBBIBATH BBIOOpP crmocoba HW3MEpeHUs
(M3MepuTeNHHOTO MPUOOpPa);

IPOBOJUTH HCCJIENOBAaHUE 3aBHUCUMOCTEH (M3MYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM TMPSAMBIX HU3MEpPEHUM (3aBUCUMOCTh MYTH OT BpPEMEHU
IpU PaBHOYCKOPEHHOM JIBKEHUU 0€3 HayallbHOM CKOPOCTH, NEpHUoAa
KosieO0aHUI MaTeMaTH4EeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH
yIiia OTpa)K€HUsl CBETa OT yIyia MaJeHUs U yrjla MpeoMJIEHUs OT yria
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HajeHus1): IUJIaHUPOBaTh HCCIIEIOBAaHHE, CAMOCTOATEIbHO COOMpATh
YCTaHOBKY, (pUKCHpOBaThb pe3yJbTaThl MOJYyYEHHOW  3aBUCHUMOCTHU
bu3MYeCKUX BEIWYUH B BHUJC TAOIUIl M rpadUKOB, JieJaTh BBIBOJBI I10
pe3yabTaTaM HCCe0BaHus;

OPOBOJIUTh KOCBEHHBbIE HW3MEPEHUS] (PU3NYECKUX BEIUYMH (CpeaHsis
CKOPOCTh M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBHXKCHHH,
YCKOPEHHUE CBOOOJHOTO MaJIeHUs, >KECTKOCTh MPY>KUHBI, KOAIDPUIMEHT
TPEHUS] CKOJBXKEHHUS, MEXaHW4eckas padoTa W MOIIHOCTh, YacToTa U
nepuoJ, KoyieOaHWH MaTEeMaTUYEeCKOro U MPYXUHHOTO MAasiTHUKOB,
onTUYECKass CWia CcOOMparomieil JIMH3bI, PAJAMOAKTUBHBIM  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOTHITh U3MEPEHHUS, CIEMys NMPEUIOKCHHOW MHCTPYKIIUU, BBIYHCIISATH
3HAaYCHHUE BEIIMYMHBI U aHATM3UPOBATH MOJYUYCHHBIE PE3YNIbTAThI C YIETOM
3aJIaHHOM TOTPEIIHOCTH U3MEPEHUI;

coOJI01aTh MpaBuiIa TEXHUKU 0€30MaCHOCTH IIPpH padoTe ¢ 1abopaTOpHBIM
000py10BaHUEM;

pa3iauuaTh OCHOBHBIC TMPH3HAKA M3YyYCHHBIX (PU3NYECKUX MOJICICH:
MaTepHualibHasi TOYKa, a0COJIOTHO TBEPAOE TENO, TOYEUYHBIM HMCTOYHUK
CBETa, Jyd4, TOHKas IIMH3a, IUIAHETapHas MOJENb aTroMa, HYKJIOHHas
MOJIeTb ATOMHOTO SIPa;

XapaKTepU30BaTh MPHUHIMIBI JCUCTBUS U3YUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX OMHCAHHUS (B TOM YHCIE:
CIHUIOMETp, TATYMKH TIOJOXKEHUS, PACCTOSHUA M YCKOPEHHs, pPaKeTa,
9XOJIOT, OYKH, TMepHckom, ¢oToanmapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOM, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBICHUHA M  HEOOXOAuUMBbIE  (PU3MUYECKUE
3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbI M CXEMaTHYHbIC PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB
OpU pPEUIEHUH Y4eOHO-PAKTHUUECKHX 3a/Jad, ONTHYECKHE CXEMBbI IS
MOCTPOCHHUS N300paXKEHHH B IMIIOCKOM 3epKajie M COOMparoLIeil TNH3E;
OPUBOJUTH  MpPUMEpPhl  (HAXOAUTh  WHPOPMAIUMI0O O  MPHUMEPax)
MPAKTHYECKOTO HCIOJB30BaHUs (DU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JJIs1 obecrieueHrs 0e30MacHOCTH MPH OOpalleHuu ¢ MpudopaMu H
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3/I0pOBbS U COOIIOACHUS
HOPM 3KOJIOTHYECKOI0 MOBEICHUS B OKPYXKAIOLIeH cpene;

OCYIIECTBJIATh TMOUCK WHGOpMAMK  (DU3UIECKOTO COACpPKAHUA B
HuTepHeTe, caMOCTOATENBHO (HOPMYNIHUPYS MOUCKOBBINA 3a1poc, HaXOAUTh
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MyTH OTPEAENICHUs JOCTOBEPHOCTH MOTYYCHHONW MH(OPMAIIMU Ha OCHOBE
MMEIOUIUXCS 3HAHUW U TOTIOJIHUTEJIbHBIX HCTOYHUKOB;

MCIIOJIb30BaTh MPHU BHITIOJIHEHUH YUYEOHBIX 3a/IaHUN HAYYHO-TIOMYJISIPHYIO
TUTEPATYpy  (PU3UUYECKOTO  COJEp)KaHHs, CIPABOYHbIE MaTepualbl,
pecypcbl cet IHTepHET, BlaieTh NpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi HH(DOpPMAITUU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBbIE NMUCHMEHHBIE U YCTHBIE COOOINECHHS HA OCHOBE
uH(pOPMAIIMM U3 HECKOJIBKUX HCTOYHMKOB (DPU3UYECKOTO COJEp>KaHMUs,
MyOIMYHO MPEJCTABIATh PE3YIbTAThl MPOSKTHON MM UCCIEI0BATEIbCKON
NEATEIbHOCTH, MpPH HATOM TIPaMOTHO  HCIOJb30BaTh  HM3YYEHHBIN
NOHATUIHBIM anmapar H3y4aeMoro paszzeia (U3UKH U CONPOBOXKAATH
BBICTYIUICHUE TMpPE3CHTAalMe C Yy4€TOM OCOOCHHOCTEH ayJIuTOpUU
CBEPCTHHKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HanmenoBaHue pa3ieioB U TeM (undposrbie)
Kourpoasbnbie | IlpakTnyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchl
Pa3gen 1. ®u3nka u e€ posib B NO3HAHUM OKPY/KAIOLIEro MHUpa
bubnunoreka [JOK
1.1 o - 2
M3ta - HayKa o tipupone https://m.eds00.ru/7f416194
bu6mmoreka [{JOK
12 PH3HHCCKHE BT IHHEI 2 ! https://m.edsoo.ru/7f416194
Bbu6nunorexa [JOK
1.3 E i 2 1
CTECTBCHHOHAYUYHBII METO]T TTO3HAHUS htts://m.edsoo.ru/7fA16194
Hroro mo paznery 6
Pa3nen 2. [leppoHayaibHble CBeJleHUSI O CTPOEHUM BelllecTBa
bu6mmoreka [IOK
21 CTpoetine BetecTsa 1 https://m.eds00.ru/7f416194
99 JIBrmKeHHe U B3aMMOICCTBUE YaCTHI] 9 1 bubmuoreka IJOK
' BEILECTBA https://m.edso00.ru/7f416194
bu6maunoreka [JOK
2.3 ArperarHble COCTOSIHUSI BEIIECTBa 2 https://m.edsoo.ru/7f416194
Wroro no pazneny 5
Pa3znen 3. /IBuskeHHe U B3aUMO/IeCTBHE TeJl
bu6nunorexa [JOK
A M
3 CXAMHHCCKOC JBIDKEHIE 3 https://m.eds00.ru/7f416194
3.2 WNueprus, Macca, TUIOTHOCTH 4 1 butbmmoreka ITOK

[JOKYMEHT MOZAMNWCAH 3MEKTPOHHOW MNOANNUCHIO

MYHULWMNAJIbHOE KASEHHOE OBLLEOEPA3OBATEJIbHOE YYPEXXAEHNE
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https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
3.3 Crna. Bupst cun 14 ! 2 https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBiienne TBEPABIX TeJl, :KUAKOCTEN U ra3oB
41 [asnenue. [lepenava naBneHust TBEpABIMU 3 bubnuoreka [JOK
' TEIaMH, JKHAKOCTSIMH U ra3aMu https://m.edsoo0.ru/7f416194
bub6nunorexa [JOK
4.2 JlaBneHue KHIKOCTH > https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
4.3 ATmochepHoe faere 6 https://m.edsoo.ru/7f416194
44 [elicTBHE )KUIKOCTHU U Ta3a Ha MOrPYKEHHOE 7 5 3 Bbu6nunorexa [JOK
' B HUX TEJO https://m.edso0.ru/7f416194
Hroro mo pasnery 21
Pa3zpnesn 5. PaGoTa u MOIIHOCTb. DHeprus
bu6mmoreka [{JOK
51 Pabora 1 momoCT® 3 1 https://m.edsoo.ru/7f416194
Bbu6nunorexa [JOK
5.2 Hpoctere MexaHH3Mel S 1 https://m.edso00.ru/7f416194
bu6maunoreka [JOK
53 Mexanmeckas SHeprits 4 1 1 https://m.edso0.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 12
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8 KJIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Kourpoabnbie | IIpakTtuyeckue (mupp )
NMporpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3pgea 1. TenyioBbIe ABJICHUSA
N bubmuoreka [JOK
1.1 Crpoenue 1 CBOMCTBA BELIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
12 Teruosbie npoecce! 21 L > https://m.edsoo.ru/7f4181ce
Hroro no pazmeny 28
Pa3znes 2. JjekTpuyecKkre U MArHUTHbIE SIBJICHUSA
21 DIIEeKTpUYECKUE 3aps/ibl. 3apsKEHHBIE Tella 7 1 bubnuoreka [IOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bu6nmmoreka [JOK
2.2 [TocTOSIHHBIN JIEKTPUUECKUN TOK 20 2 7 httos://m.edsoo.ru/7fA181ce
bubnuoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABIICHIL https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 MICKTPOMAT HHTHA HH KIS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
HaunMeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne i/ P Kourpoabnbie | IIpakTtuyeckue (mupp )
NMporpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazgen 1. Mexannueckue siBJICHUA
11 MexaHn4ecKoe ABMKEHUE U CITIOCOOBI €ro 10 1 bubnuoreka [JOK
' OIHCAHUS https://m.edsoo.ru/7f41a4a6
bu6numoreka [JOK
1.2 B 7 20 1 3
SaMoAcHeTEHE TET https://m.edsoo.ru/7f41ada6
bubmuoreka IJOK
1.3 3 10 3
AKOHBT COXpATCHHA https://m.edsoo.ru/7f41a4a6
Hroro mo paznery 40
Pa3znen 2. Mexannuyeckue Koj1e0aHusi M BOJTHbI
bu6nmmoreka [JOK
2.1 Mexanmieckne Konedanus ! 3 https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
2.2 M .3 8 1 3
CXAMMHACCIHE BOTHEL IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazmeny 15
Pa3nen 3. DieKTpOMATrHUTHOE MOJI€ ¥ J1eKTPOMATHUTHBIE BOJIHBI
DIIEKTPOMArHUTHOE TIOJIE U bubnnoreka [IOK
3.1 6 2
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znen 4. CBeTOBBIE SIBJIEHUS
4.1 3aKOHBI paCIPOCTPAHEHUS CBETA 6 2 bubnuoreka ITOK
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https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
4.2 JIMH3BI ¥ ONTUYECKHUE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bubmmoreka [JOK
4.3 Paznoxenue 6enoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 15

Pa3pen 5. KBanToBble siBJIeHUSA

51 Hcnyckanue U IOrionieHue CBETa aTOMOM 4 1 bubmorexa OK
’ Y i https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2 1
5 Crpoenme aToMHOr0 s71pa 6 https://m.edsoo.ru/7f41a4a6
bub6nuoreka [JOK
5.3 SnepHble peakuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pa3nen 6. [loBTopuTe/IbHO-00001IAK0 1M MOYJIb

6.1 [ToBTOpeHue u 0000IIEeHNE CONEPIKAHUS 9 9 bubmmoreka [TOK
' Kypca ¢usuku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Hroro no pazmeny 9
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 3 27
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IHOYPOYHOE IIVTAHUPOBAHHUE
7 KIIACC

Ne

/o

Tema ypoka

KoaunuecTBo 4acoB 3J'IeKTp0HHI)Ie

Mara nudposbie
Kourpoabnbie | IlpakTuyeckue
Bcero u3yuyeHusi | oOpasoBaTe/ibHbIE

padoThI padoThI pecypeni

dusuka — Hayka o IIpUpOJE.
SBnenus npupoabl. Pu3nyeckKue
SABJICHU L

Mexaanudeckue, TCIIOBEIC,
3JIEKTPUYECKUE, MATHUTHBIE,
CBETOBbIC, 3BYKOBBIC SIBJICHUS

®dusnueckre BEIUUUHBI U UX
u3MepeHue

VYpok-uccrnenoranue "M3mepenue
TEMIIEPATYPHI IIPU ITIOMOIIHA
KHUJKOCTHOTO TEPMOMETpPA U AaTYMKA
Temneparypsl"

Kak ¢u3uka u qpyrue ecrecTBEHHbIE
HAaYKH U3Yy4aroT MPUPOSY.
EcrecTBeHHOHAay4YHBIN METOL
no3Hanus. Onucanue GU3NIECKIX
SIBJICHHI C TIOMOIIIBIO MOJCICH

bu6nuoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccrnenoranue "IIpoBepka
THUIIOTE3bI. JAaJIbHOCTH noiéra rapuka,
MYIIEHHOTO TOPU30HTAILHO, TEM
OonbIre, ueM OoJbIIe BhICOTa IMycKa"
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https://m.edsoo.ru/ff09f72a

Crpoenue BemectBa. OMBITHI,
7 OKa3bIBAOIIME JUCKPETHOE CTPOECHUE 1 bubmorexa HOK
P p https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBM>KeHHe JacTHIl BelIecTBa 1 bubmmorera IOK
H Bett https://m.edsoo.ru/ff0a013e
VYpok-uccinenoBanue «ONbITH O
9 HaOJIIOCHUIO TETJIOBOTO PACIITUPEHHS 1 1
ra3oBy
10 ArperatHbie COCTOSIHUSI BEIIECTBA 1
B3anmocBsI3p MEXKTy CBOMCTBAaMHU
BEIIIECTB B Pa3HBIX arperaTHbIX
11 COCTOSIHUSX M UX 1 bu6nuoreka [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHBIX COCTOSTHHMA
BOJIbI
MexaHn4eCcKOe ABMKCHHE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE 1 bubmorexa LOK
P P P https://m.edsoo.ru/ff0a05c6
JIBHOKCHUE
bubnuoreka IJOK
13 CkopocTh. Enunuibe! ckopoctu 1
P S P https://m.edsoo.ru/ff0a079c
14 PacueT myTu ¥ BpeMEHH JBMKCHUS 1 bubmorexa LOK
yr p A https://m.edsoo.ru/ff0a0ae4
Wnepuys. 3aKoH MHEPIUH.
15 BSaI/II)MO CHCTBUEC TeJIpKaK MpUYrHA 1 bubmorexa [OK
A p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHXKCHHUSI TEIl
[InoTHOCTH BemecTBa. Pacuet macchl bubmuoreka [JOK
16 1
1 o0beMa Teja Mo ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTopHas pabora «OnpeneneHue 1 1
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TJIOTHOCTHU TBEPIIOTO TETa
18 Pemenue 3amau o treme "[lmoTHOCTD 1 bubmuoreka IJOK
BelecTna" https://m.edsoo.ru/ff0al23c
Cuna Kak XxapakTepucTUKa
19 B3anMonercTeus Teir. Cuia 1
ynpyroctu. 3akoH ['yka
JlaboparopHas pabora «3ydeHue
20 3aBHCHMOCTH PaCcTsKEHUS 1 1
(medopmarun) Ipy>KUHBI OT
MIPHJIOKEHHOW CHITBD)
21 SBnenne Tarorenus. Cuia TSHKECTH 1
CBsI3b MEXK]Ty CHIION TSKECTH U
22 Maccoi Tena. Bec Tena. Penienue 1 bubamorexa LIOK
sa14 110 Teme "CHa TRecTH" https://m.edsoo.ru/ff0al1778
93 Cuna TsyKecTH Ha APYTUX IUIaHEeTaXx. 1 bu6mumoreka IIOK
OU3NYECKHE XaPAKTEPUCTUKH TIIIAHET https://m.edsoo.ru/ff0a1502
bubmuoreka [JOK
24 Hsmepertite cun. Jntamomerp L https://m.edsogru/ﬁ0a18cc
bubnmoreka [JOK
25 Bec Tena. Heecomocts L https://m.edsogru/fanl??S
JIO)KEHHUE JIBYX CUJI, HAIIPaBJICHHBIX
26 So OJTHOM Hiﬂifji)ﬁ. ’p 1 bubmmorexa LIOK
PasHoeiicTBylomas ci https://m.edsoo.ru/ff0ala70
97 Pemenue 3amau mo teme 1
"PaBHonelicTByromas cui"
28 TpeHune CKONbXEHUS U TPEHUE ITOKOSL. 1 bub6nuoreka [IOK
Tpenue B mpupojie U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlabopaTtopHas pabora «3ydenune 1 1 bubnuoreka [JOK
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https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBMCHMOCTH CUJIBI TPEHUS https://m.edsoo.ru/ff0alcc8
CKOJIb)KCHHS OT CHUITBI JIABJICHHS 1

XapaKkTepa COMPUKACAIOIIUXCS

IIOBEPXHOCTEW»

30 PCH_ICHI/Ifi 3a7a4 Ha ?npeﬂeneHHe 1
PaBHOJICHCTBYIOIIEH CHIIBI
Pemenue 3agad mo temam: «Bec

31 tenay, «I'paduueckoe n3o0pakeHne 1 bubnnoreka [HOK
cuy, «Cunby, «PaBHOACHCTBYIONIAs https://m.edsoo.ru/ff0alde0
CHUII»

Kontponbhas pabota no remam:
«MexaHndecKoe IBIKEeHHE», «Macca,

32 IJIOTHOCTBY, «Bec Tenay, 1 1
«['pacduyeckoe n300paskeHUE CUIT»,

«Cunb»

33 HaBnenue. CiocoObl yMEHBIIICHUS U 1 bubnuoreka [JOK
YBEJIMYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue ra3za. 3aBUCUMOCTh

34 NIaBJIEHMS ra3a oT 00béMa, 1 bubmorexa HOK

https://m.edsoo.ru/ff0a2376
TEeMIEPaTypbl
Ilepenaya maBiaeHUs TBEPIBIMU
35 TCJ‘IZMHI/I }KEL[KOCTSIMI/I u 1§§3aMH. 3aKkoH 1 bubmorexa HOK
’ https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBieHue B JKUAKOCTH U Ta3e, 1 bubmuorexa [JOK
BBI3BAHHOE JCHCTBUEM CHUJIIBI TSIKECTU https://m.edsoo.ru/ff0a2718

37 Pemenue 3amau mo teme «JlaBienue B 1 bubmuoreka IJOK
JKUJKOCTH | Tase. 3akoH [lackaisy https://m.edsoo.ru/ff0a2826

38 Coobmmaromuecs: cocy bl 1 bubnunoreka [IOK
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https://m.edsoo.ru/ff0a2970
bu6numoreka [JOK
r i 1
39 MAPABITMHACCIHH TIpece https://m.edsoo.ru/ff0a3136
40 Manowmerpsl. [TopmneBoi 1
JKUJIKOCTHBIM HAacoc
Atmocdepa 3emn. [Tpuannb
CYIIECTBOBAHMS BO3YIIHON
41 OZI:J'IO‘IKI/I 3emiu 3::3};ICHMOCTL 1 bubmmorexa LIOK
] https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOT0 JaBJICHUS OT BHICOTHI
HaJ YpOBHEM MOps
bubnuoreka [JOK
42 B LA 1
ec Bo3ayxa. ATMochepHoe TaBiIeHUe https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armochepHOro gaBIeHUS. 1 bubnnoreka [IOK
OmneitT Toppuuenaun https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTH aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI Ha, OBHEM 1 bubmorexa [JOK
A AP https://m.edsoo.ru/ff0a2fc4
Mops
45 bapomerp-anepouna. Armocheproe 1 bubnunoreka [IOK
JIaBJICHUE Ha PA3JINYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemrenne 3amad mo teme
46 " " 1
ATMmochepHoe naBiieHne
JlelicTBHE )KUIKOCTH U ra3a HA
47 MOTPY>KEHHOE B HUX TEJIO 1 bubmorexa [JOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumMenioBa cuia
JlabopaTtopHas pabora «OnpeneneHue
48 BBITAIKUBAIOILICH CHJIBI, 1 bubmmoreka [JOK
JIEHCTBYIOLIEN Ha TEJIO, IIOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKHUIKOCTB)
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JlaGoparopHas paboTa 1o Teme
49 «HcciaenoBanue 3aBUCUMOCTH Beca 1 1 bu6numoreka [JOK
TeNa B BOZAC OT 00bEMa MOrpyKEHHOU https://m.edsoo.ru/ff0a3514
B KHUJIKOCTb YaCTH TeJa»
Bbubnuoreka [JOK
S0 lnapartne Ten L https://m.edsoo.ru/ff0a3a96
JlabopaTtopHnas pabora
51 "KoHcTpynpoBaHue apeoMeTpa Uiu 1 1
KOHCTPYHPOBAHUE JIOJIKU U
onpeaeseHue e€ rpy30n0abEMHOCTH"
Pemenue 3anau no remam: «llnaBanue
52 cynoB. BoznyxorinaBanuey, 1 bu6mmoreka [JOK
«/laBieHue TBEPIBIX TEIN, )KUIKOCTEN https://m.edsoo.ru/ff0a3654
Y Ta30B»
bubnuoreka [JOK
53 Mexanneckas pabora L https://m.edsoo.ru/ff0a3f82
bu6mmoreka [JOK
54 MomHOCTS. ExvHuI MOMHOCTH 1 https://m.edsoo.ru/ff0a3f82
VYpok-uccnenoBanue "Pacuér
55 MOIIIHOCTH, Pa3BUBACMOM MPHU 1 1
noabEMeE 10 JiecTHHIlE"
56 IIpocTeie MexaHU3MBbI. Poryar. 1
PaBHOBecue cun Ha peryare
KontponbHas pabora 1o reme
57 «JlaBieHue TBEPABIX TeI, KHUAKOCTEH 1 1
u ra3oB» / Beepoccuiickas
npoBepoyHas pabora
58 PesepsHblii ypok. Pabora ¢ Tekctamu 1 1 bu6mmoreka [TOK
1o Teme «JlaBineHue TBEPABIX TeT, https://m.edsoo.ru/ff0a4ffe
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JKUAKOCTEH U ra3oBy» / Beepoccuiickas
nmpoBepovHas pabora

59

Pbruaru B TexHUKe, OBITY M IPUPOIE.
JlabopaTtopHas pabora
«HccnenoBanue ycIOBUM paBHOBECHS
pblyara»

0.5

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

60

Pemenue 3agay mo TeMe «Y CI0BUA
paBHOBECHS pbIyara

bubnuoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

KoaddumumenT nonesnoro nercTBus
Mexanu3ma. JlaboparopHas pabora
«M3mepenne KI1/I HaknoHHOI
TJIOCKOCTH

0.5

62

Pemenue 3agad mo teme "Padora,
MorrHocTs, KIT"

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

63

Mexannyeckast SHEpTHUsl.
Kunernueckas v noreHuuagbHas
JHEprus

bubnuoreka [JOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEPrUuu

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIEPUMEHT 1O TEME
"JKcrnepuMEHTAIbHOE OIPEEICHNE
M3MEHECHHS KUHETHUYCCKON U
MOTEHUHAIBHON YHEPTUH TIPU
CKaThIBAHUH TeJla 110 HaKJIOHHOM
IIockocTu"

66

KonrtponbHas pabora 1o reme
«PaboTa 1 MOIIHOCTE. DHEPT U

1 1

67

PesepBHbIit ypok. Pabota ¢ Tekctamu

1

bubnuoreka [JOK
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o TeMe "MexaHnyeckoe IBHKeHue"

https://m.edsoo.ru/ff0a4ee6

PesepBHbIit ypok. Pabota ¢ Tekctamu

68 o teme "Padora. MOLIHOCTE. 1
Oueprus"
OBIIEE KOJIMYECTBO YACOB I10 68 4 12

[NPOI'PAMME
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8 KJIACC

KoanuecTBo yacoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontposabubie | IlpakTuuyeckue
n/n Bcero u3yueHnusi | oOpa3zoBaTejbHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE MOJ0KEHHS MOJIEKYIISIPHO-
1 KMHETUYECKON TEOPHUH U UX OINBITHBIC 1 bubmmorera LIOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca 1 pazMep aTOMOB M MOJIEKYJI 1
3 Mopenu TBEPAOTO, )KUIKOTO U 1 bubnnoreka LIOK
ra3000pa3HOro COCTOSIHHM BEIIeCTBa https://m.edsoo.ru/ff0a540e
OOnbsicHeHHE CBOICTB TBEPIOTO,
4 KHUJKOTO ¥ Ta3000pa3HOT0 COCTOSIHHM 1
BEIIECTBA HA OCHOBE MOJIOKEHUIN
MOJIEKYJIIPHO-KUHETUYECKON TEOpUHn
Bubnuorexa [JOK
5 Kpucrannmmaeckue u amopdHbIe Tena 1
P PP https://m.edsoo.ru/ff0a5800
6 CmaunBaHME U KaMWUISIPHOCTD. 1 bubnnoreka [IOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacimMpeHue U CKaTHE 1 bubmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTypbl CO
8 CKOPOCTBIO TEIJIOBOT'O JBUKEHUS 1
YaCTHI]
9 Buytpennsis sneprusi. CriocoObl 1 bubnumoreka IIOK
U3MECHEHUS BHYTPEHHEW SHEPruu https://m.edsoo.ru/ff0a5c60
10 Bunel Tenionepenaun 1 bubmmoreka [IOK
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https://m.edsoo.ru/ff0a6412

Ypok-koHbepenmus "TIpakTudyeckoe

11 HCTIOJIb30BAHHUE TEINIOBBIX CBOMCTB 1 1 bubmuoreka [JOK
BEIIECTB U MATEPHAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
aHeprocoepexeHus"

12 KomuuecTBo TermoTel. Y nenbpHas 1 Bubnuorexa [JOK
TEMIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHE TEIIOBOro OanaHca. 1 bubnunoreka [IOK
TermrooOMeH H TEIII0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnas pabora

14 "UccnenoBanue sBICHUS 1 1 bubmuoreka IJOK
TEIJI000MEHa IIPU CMEIIUBAaHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJHOM U TopsAYeil BOABI"
Pacuyer konuuecTBa TEMIOTHI,

15 HEOOXOIMMOT0 JJIsl HarpeBaHUs Teja 1
Y BBIJEIIIEMOr0 UM MPU OXJIAXKIACHUN

16 JlaGoparopHas pabota "Onpenenenue 1 1 bu6mmoreka IIOK
yAEeIbHON TEMJI0EMKOCTH BelecTBa " https://m.edsoo.ru/ff0aébb0
DHeprus TOIUIMBaA. Y IeibHas TEIIoTa bubnunoreka [IOK

17 1
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[nnaBnenue u oTBEpACBaHUE

18 KPUCTAJUIMYECKUX TEN. Y JAeNbHas 1 bubmnorexa [OK

https://m.edsoo.ru/ff0a71d2

TEIUI0TAa TJIABICHHS

19 JlaGopatopHas pabota "Onpenenenue 1 1 bubmumoreka [IOK
YAEIbHON TEIIOTHI IUIABJICHU Jiba" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBanue U KOHACHCAITHS. 1 bubnnoreka [HOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kumienne. Y nenpHas Teriora 1 bu6mmoreka [JOK
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apooOpa3oBaHUs U KOHICHCAIHH.
3aBUCHMOCTh TEMIIEPATYPhI KHUITCHHSI
oT aTMOC(hEepHOTr0 JaBJICHHUS

https://m.edsoo.ru/ff0a786¢

22

BnaxsocTs Bo3nyxa. JlaboparopHas
pabota "OnpeneneHue
OTHOCUTEIbHOM BJIA)KHOCTH BO3/1yXa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agay Ha OIIPEACIICHUC
BJIA)KHOCTH BO3ayXa

24

[TpuHIUTIBL paOOTHI TETIIIOBBIX
neurateneif. [lapoBast TypOuHa.
JIBurarenb BHyTPEHHETO CTOpaHUs

25

KII/I TeryoBoro aBuratesns.
TerioBbIe IBUTATENIN U 3aIIATA
OKpY’Karollel cpeibl

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

26

3aKOH COXpaHEHHUsI U MIPEBPALLICHUS
OHCPIUH B TCIJIOBBIX IIPOLCCCAX

27

[ToaroroBka Kk KOHTPOJIBHOM padboTe
1o TeMe "TerioBbie SBICHUS.
N3MeHeHue arperaTHbIX COCTOSTHUM
BemiecTBa"

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

28

KontponbHas pabora 1mo reme
"TennoBrle siBIeHNA. MI3MeHeHne
arperaTHbIX COCTOSIHUM BemiecTna"

bubnuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

Onexrpu3zanus Ten. J[Ba pona
AIEKTPUYECKHUX 3apsA0B

30

Ypok-uccienopanue "IaeKTpU3aLus
TeJI UHAYKIUEN U NIPU
COIPUKOCHOBEHHUH "
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31 B3aumMogeiicTBue 3apsyKeHHbBIX TEIl. 1 Bbubnuoreka [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEKTpUUYECKOE TOJIe.
39 HanpsiskeHHOCTB 3JIEKTpUYECKOro 1 bubnnoreka LIOK
nosi. [IpuHnmn cynepno3sunuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKHUX MO
Hocurenu anexTpuyeckux 3apsioB.
33 DnemeHTapHbId 3apsa. CTpoeHue 1
aToma
34 [IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH 1 bubnnoreka LIOK
COXpaHEHUS DIEKTPUIECKOr 0 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3an1a4 Ha npUMEHEHNE 1 bu6mumoreka [IOK
CBOMCTB 2JICKTPUUYECKHUX 3aPsiI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKU TOK, YCIOBUS €T0
36 cymecTBoBaHuUs. McTouHMKN 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
AJIEKTPUYECKOr O TOKA
N bubnmoreka [JOK
37 JIeNCTBHS SIIEKTPUYECKOT O TOKA 1 httos://m.edsoo.ru/ff0a96b2
Ypok-uccnenosanue "Jleiicteue
38 AJIEKTPHUYECKOTO TIOJIST HA TIPOBOJHUKH 1 1
U JUAJIEKTPUKHU"
39 DNEeKTPUYECKUN TOK B METaJIaxX, 1 bubnmoreka [JOK
JKUIKOCTAX U ra3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuyecKas 1elb U €€ COCTaBHbIE 1
JacTu
Cuna Toka. JJaboparopnas pabota
41 "U3mepeHue u peryiupoBaHue CHIIbI 1 0.5 bubmmorexa LIOK
Toxa" https://m.edsoo.ru/ff0a8bd6
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DNEeKTPUUYECKOE HAMPSKEHHUE.

42 BonwsT™merp. JIabopaTopnas pabora 1 05 bubnuoreka LHOK
"M3MepeHue U peryaupoBaHue https://m.edsoo.ru/ff0a9%e14
HanpspkeHus"

43 ConpoTuBIiieHHE TPOBOIHUKA. 1 bubnmoreka [JOK
VY nenbHOE CONPOTUBIICHUE BENIECTBA https://m.edsoo.ru/ff0aa738
JlaGoparopHas paboTa "3aBUCUMOCTb

44 BJIEKTPUYECKOTO COMPOTUBIICHUS 1 1 bubnnoreka [HOK
MPOBOJHHUKA OT €ro JJINHBI, IUIOMAN https://m.edsoo.ru/ff0aa738
MOMNEPEYHOr 0 CeYeHus1 U MaTepuasa”
3aBUCHMOCTH CHIIBI TOKA OT

45 HanpspkeHus. 3akoH Oma 11 y9acTka 1 bubmorexa [JOK

https://m.edsoo.ru/ff0aa44a
Lenu
JlabopaTtopHnas pabora
"UccnenoBanue 3aBUCUMOCTH CUJIBI
46 TOKa, UIYIIEro Yepe3 pe3ucTop, OT 1 1 bubmorexa [JOK
https://m.edsoo.ru/ff0aa04e
COIPOTHBJICHUS PE3UCTOPA U
HaIpsKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaiebHOE 1
COCJIMHEHHSI IIPOBOTHUKOB
JlaGoparopnas pabota "IIpoBepka

48 MpaBuia CIOKEHUS HATPSIKEHUN TTPU 1 1 bubnnoreka [HOK
MOCJIEA0BATEIbHOM COECIMHEHUU JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB”

JlaGoparopnas pabota "IIpoBepka

49 MpaBuWJIa JJis CUJIBI TOKA IIPU 1 1 bubnunoreka [IOK
MapauIeIbHOM COEAMHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopoB”
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Pemenwne 3a1a4 Ha mprMEHEHUE
50 3akoHa OMa JIj1s pa3IuyHoro 1 bubmorexa [OK
p https://m.edsoo.ru/ff0aaf8a
COCIIMHCHHSI IIPOBOTHUKOB
51 Pabota 1 MOIITHOCTH JIEKTPUUYECKOTO 1 bubmuorexa [JOK
ToKa. 3akoH Jxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaboparopHuas pabdora "OmnpeneneHue
52 a60TpLI u II:/IOIJ_[I-E)OCTI/I BHCKTpI/I‘leCKOFO 1 1 bubmorexa [OK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUYECKUE LIETH U TOTPeOnuTEeTH
53 SJIEKTPUUYECKON DHEPTUU B OBIT 1 buGmnorexa [OK
p p Y https://m.edso0.ru/ff0ab660
Kopotkoe 3ambikanue
54 ITocTossHHBIE MATHUTEI, HX 1
B3aUMOJIEHCTBHUE
VYpok-uccnenosanue "M3yuenne bub6nuoreka IIOK
55 . " 1 1
MOJIEH ITOCTOSHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MarauTtHoe none. MarauTHoe 1moie
56 3eMIIH B €ro 3HAYCHHE JIJIs KU3HHU Ha 1 bubmorexa [JOK
https://m.edsoo.ru/ff0acOba
3emie
[TonroroBka K KOHTPOJIBHOM paboTe
1o TeMe "DIEKTPUUYECKUE 3aPsIJIbl.
57 3apsKEeHHBIE TEla U UX 1 bubnnorexa [IOK
P N . https://m.edsoo.ru/ff0abd2c
B3auMozaercTBus. [1oCTOSHHBIN
AJIEKTPUYECKUN TOK"
Kontponbnas pabota mo teme
"DNeKTpUUIECKHE 3apsIIbl.
58 3apsKEeHHBIE TEIa U UX 1 1 bubnnorexa [OK
P " . https://m.edsoo.ru/ff0abea8
B3aumoaencTsus. ITocTOSHHBIN
anekTpudeckuii Tok" / Becepoccuiickas

[JOKYMEHT MOZAMNWCAH 3MEKTPOHHOW MNOANNUCHIO

MYHULWMNAJIbHOE KASEHHOE OBLLEOEPA3OBATEJIbHOE YYPEXXAEHNE Ceptudukat FDS8E6A387D6A81BC17F132143562939F
"CPEQHSASA LWKOJIA N21" I KOTEJIbHUKOBO BOJITOrPAICKOW OBJIACTU, [eicteyet ¢ 15.07.25 no 08.10.26
PomaHoBa OkcaHa CTtaHucnaBoBHa, AupekTop



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

poBepoyHas pabora

59

PesepBHbIit ypok. Pabota ¢ Tekctamu
o teme "IlocTossHHBIN
anekTpudeckuii Tok" / Beepoccuiickas
npoBepoyHas pabora

bubmuoreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OmneiT OpcTena. MaruutHoe nose
AJIEKTPUYECKOr0 TOKa MaruutHoe
IMOJIC KaTYIIKH C TOKOM

bu6numoreka [JOK
https://m.edsoo.ru/ff0acld2

61

[IpuMeHeHne PJEKTPOMAarHUTOB B
texuuke. JlabopaTopHas padora
"N3yueHue neiicTBUS MarHUTHOT O
TOJIs1 HA TPOBOAHUK C TOKOM"

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

DneKTpOoABUTATENh IIOCTOSHHOTO
Toka. Mcronb3oBanue
3JIEKTPOJIBUraTeIeil B TEXHUYECKUX
YCTPOMCTBAX M HAa TPAHCIIOPTE.
JlabopaTtopHnas pabora
"KoHCcTpynpoBaHuE U U3ydeHUE
paboThI 3NIeKTpoABUTATENIS "

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

63

OnbiTel Papazes. 3aKoH
AJIEKTPOMArHUTHON WHIYKITHH.
IIpaBuiio JIenna

64

Onekrporeneparop. CriocoObt
MONTyYEHUS JIEKTPUIECKON YHEPTUH.
DJIEKTPOCTaHIIUM Ha
BO300HOBIISIEMBIX HCTOYHUKAX
SHEPTUU

65

[TonroroBka Kk KOHTPOJIBHOM paboTe
1o TeMe "DIEeKTPUUYECKUE 1

1
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MArHuTHBIE SIBJIeHUS"
Kontponbhas pabota mo reme
66 "DJIEKTPUYECKAE U MATHUTHBIE 1 1 bubmorexa HOK
p" https://m.edsoo.ru/ff0acb14
SIBJICHUS
67 PesepBHbIit ypok. PaboTa ¢ Tekctamu 1 bubmmoreka IIOK
o teme "TemnoBble aBieHus" https://m.edsoo.ru/ff0accse
68 PesepsHblil ypok. Pabora ¢ TekcTamu 1
o TeMe "MargauTHele aBiaeHud"
OBIIEE KOJIMYECTBO YACOB I10 68 4 145
ITPOTPAMME '
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
[1]
Jl:;-n Tema ypoka Beero Kontpoabnbie | IlpakTuyeckue fl[:;:enuﬂ :)Ig[?;zzf}:;eeﬂbﬂble
padoThI padoTsI pecypebi

1 MexaHudeckoe IBHKEHHE. 1
MarepuanbHas TOUKa

5 Cucrema orcueta. OTHOCHUTEIIBHOCTD 1 bubmuoreka [JOK
MEXaHUYECKOI'0 IBHKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IpsIMONIMHENHOE 1 bubnuoreka LIOK
JBHKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHOMEpHOE IPAMOIIMHENHOE

4 nBwkeHue. CpeHsss 1 MTHOBEHHas 1
CKOpPOCTb
[IpsmonuHetHOe paBHOYCKOPEHHOE bubnuoreka [IOK

5 1
JIBUJKECHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh IpSIMOIMHENHOTO

6 PaBHOYCKOPEHHOT'O IBUJKEHUSI. 1
I'paduk ckopoctu
JlabopaTtopHas pabora "OnpeneneHue

7 YCKOPEHHS TeJia Mpu 1 1 bubmuoreka [JOK
PaBHOYCKOPEHHOM JABHKEHUU 110 https://m.edsoo.ru/ff0adbl18
HAaKJIOHHOM m1ockocTu"

8 CBo0Ooauoe nagenue teil. OnbITHI 1
lNanunes

9 PaBHOMEpHOE ABMKEHHE IO 1 bubnuoreka [IOK
oKkpyxHOCTH. [lepuona u yacrora https://m.edsoo.ru/ff0ael76
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oOpamienus. JIuneitnas u yriosas
CKOPOCTH
10 [{eHTpOCTpEMUTENBHOE YCKOPEHUE 1
11 ITepBrrit 3akon HeroToHa. Bektop 1 bubmuoreka [JOK
CHJTBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HproToHa. 1 bubnuoreka [IOK
PaBHOnelicTBYIOIIAdA cHla https://m.edsoo.ru/ff0ae72a
Tperuii 3akoH HproToHa. bubnuoreka [IOK
13 1
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
Pemienue 3a1au Ha npuMEHEHUE bubnmoreka [JOK
14 1
3aKkoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmuoreka [JOK
1 . r 1
> Cuia ynpyroctH. 3axon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay mo reme «Cuia 1
YIPYTOCTH
17 JlaboparopHas pabora «Onpenenenue 1 1 bubnmoreka [JOK
JKECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuoreka [JOK
18 Cra Tperms . https://m.edsoo.ru/ff0af738
19 Pemenwne 3agau mo teme «Cuna 1 bubmuoreka [JOK
TPEHUA» https://m.edsoo.ru/ff0afa26
JlaboparopHas padora "Omnpenenenue bubnmoreka [JOK
20 1 1
KO3 PUITUEHTA TPEHHS CKOJIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3aga4 mo teme "3aKOHBI
21 Hrrotona. Cuita octu. Cuna 1 bubmorexa [JOK
. ypyr ' https://m.edsoo.ru/ff0afb8e
TPCHHS
29 Cuna TSKEeCTH U 3aKOH BCEMUPHOTO 1 bubnuoreka [IOK
TATOTEHUS. Y CKOPEHHE CBOOOTHOTO https://m.edsoo.ru/ff0af044
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najgeHust
Ypok-koHpepenus "J{BukeHne Tl
23 BOKPYT TPaBUTAIIMOHHOTO [IEHTPa 1
(Conueunas cucrema). ['amaktuku"
Pemrenue 3agau mo reme "Cuia
24 TSDKECTH M 3aKOH BCEMUPHOI'O 1 bubmorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 ITepBas kocMHUY€ECKask CKOPOCTb. 1 bubnumoreka IIOK
HeBecomocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHOM TOYKH.
AOCoOTHO TBEPIOE TEIIO.
26 PaBHoBecue TBEpIOro TENIA C 1 bubmorexa HOK
.. " P https://m.edsoo.ru/ff0afe36
3aKPETUIEHHON OChIO BpaIlCHUSI.
MowmenT cuibl. LleHTp TshxecTn
PaBHOBeCHE MaTepHATBHON TOYKH.
AOGCONIOTHO TBEPAOE TEIO.
27 PaBHOBecue TBEpOTO TENA C 1
3aKPETUIEHHON OChIO BpalICHUSI.
MowmeHnT cuisbl. LienTp Tskectu
28 Pemenue 3agaq mo reme "MomMeHT 1 bu6mmoreka [JOK
cuibl. Llentp Tsoxectun" https://m.edsoo.ru/ff0b02b4
TToaroroBka K KOHTPOIBLHOM paboTe MO
29 TEME "MexaHquCng ,Z[BI/I)KCEI/IC 1 bubmorexa HOK
. ., ' https://m.edsoo.ru/ff0b0408
BzaumopeiicTBue Tl
KonTtponbhas pabora o Teme
30 "MexaHUYEeCKOE IBUKEHHUE 1 1 Bubmorexa OK
N ) ' https://m.edsoo.ru/ff0b06ec
BzaumogeiicTBue Ten
31 Nmnynsc Tena. UMnynbe cuibl. 3aKoH 1 bub6nuoreka IIOK
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COXpaHEHUs UMITYyJIbCa. YIIPYroe u https://m.edsoo.ru/ffob07fa
HEYIPYroe B3auMOJICUCTBUE
32 Pemenue 3amau no teme "3akoH 1 bubmuoreka [JOK
COXpaHEHHUs uMIysnnca' https://m.edsoo.ru/ffob096c
33 Ypok-koHpepennus "PeakTuBHoe 1 1
JBUKEHHE B IPUPOJIE U TEXHUKE"
bubmmoreka [TOK
34 Mexanudeckast paboTa ¥ MOIIIHOCTh 1 https://m.e dsogru /f0b0a84
Pabotra cuibl TSKECTH, CHITBI bubmuoreka [JOK
35 1
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ffob0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS IIPU 1 1
PaBHOMEPHOM JBMKECHHMHM TeJa 110
TOPU30HTAJILHOM MOBEPXHOCTH»
37 CBs13b DHEPTUU U PaOOTHI. 1
IToTenmanbHas YHEPrus
Kunernueckas sueprus. Teopema o bubnnoreka [IOK
38 . 1
KUHETUYECKOU YHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI SHEPIUHU B 1
MEXaHHKe
JlaGoparopHas pabota «3yuenue bu6muoreka ITOK
40 1 1
3aKOHA COXPAHEHUS SHEPTUM https://m.edsoo.ru/ff0b12fe
41 KonebarenbHOe IBHKEHHUE H €TO 1 bubmuoreka [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoiaeOaHus. 1 bubnuoreka [IOK
Brnyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ffob20f0
43 MareMaTH4ecKuil ¥ Py KUHHBII 1
MasiTHUKA
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44

VYpok-uccienoBanue «3aBUCUMOCTb
nepuojia KojaeObaHuil OT KECTKOCTH
MIPY>KUHBI M MacChl Tpy3a»

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

45

IIpeBpalienue 3HeEpruu Npu
MEXAaHUYECKUX KOJICOaHUAX

46

JlaboparopHas pabora «Onpenenenue
YacTOTHI M MEPUOJIa KOJeOaHHi
MPY’>KUHHOI'O MAsiTHUKA»

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

47

JlabopaTtopHnas pabora «IIpoBepka
HE3aBUCHMOCTH TIeprojia KojaeOaHmit
rpy3a, MOJABEIMIEHHOTO K HUTH, OT
Macchl rpy3a»

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

48

Mexannueckue BoiHbl. CBOMCTBA
MexaHu4eckux BOJIH. [IpogoibHbIe 1
MONEPEYHBIE BOJTHBI

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

49

VYpok-koH(pepenuus "MexaHHUECKHE
BOJIHBI B TBEPOM TeJe.
CelicMuueckue BOJIHBI"

50

3Byk. PacnipocTpanenue u oTpaxeHnue
3ByKa

51

Ypok-uccnenopanue "HaoOmonenue
3aBHCHUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

I'poMKOCTb 3BYKa M BBICOTa TOHA.
AKYCTHYECKHI pe30HaHC

53

VYpok-koHbepenus "YibpTpa3ByK U
uH(Pa3BYK B IPUPOJIE U TEXHUKE"

1 1

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJIBHOU paboTe 1Mo

1

bubmuoreka IJOK
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TeMe "3aKOHbI COXPAHEHUS. https://m.edsoo.ru/ffob25f0
Mexannyeckue KoaeOaHus v BOJIHBI"
KonTtponbHas pabora 1o teme
95 "3aKkoHbI coXxpaHeHusl. MexaHndeckue 1 1
KoJieOaHUs ¥ BOJTHBI"
DJIEKTPOMArHUTHOE TOJIE. bubnmoreka [JOK
56 1
DIEeKTPOMarHUTHHIE BOIHBI https://m.edsoo.ru/ffob2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH 1
Ypok-koupepennus "lkana
AJIEKTPOMATrHUTHBIX BOJIH. bubnnoreka [IOK
58 1 1
Hcrnonb3oBaHue 2IEKTPOMATHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIsl COTOBOM CBsI31"
VYpok-uccnenosanue "M3yuenue
P . v bu6nmmoreka [JOK
59 CBOMCTB 3JICKTPOMAarHUTHBIX BOJIH C 1 1
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIBEI0 MOOUITLHOTO TesieoHa
Pemenue 3ama4d Ha onpeneneHue
60 YacTOTHI U JJTMHBI 3JIEKTPOMarHUTHOU 1
BOJIHBI
DNeKTpOMarHuTHas MPUPOJIA CBETA.
61 CxopocTth cBeTa. BonHoBBIEC cBOMICTBA 1 bubmorexa LOK
P ’ https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounnku ceera. [IpsamonnneiiHoe
62 aCIpOCTpaHEHUE CBeTa. 3aTMEHUS 1 bubmorexa [JOK
Paclipoctp ’ https://m.edsoo.ru/ff0b3658
Connua u JIyHst
3aKOH OTpakeHHs CBeTa. 3epKalia.
63 Pemrenue 3amaq Ha mpruMeHeHHE 1 bubmmorexa LIOK
g P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHUSI CBETA
64 [Tpemomienue cBeta. 3aKoH 1 bubnmoreka [JOK
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https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

[IPEJIOMIICHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOe BHYTpEeHHEE OTpaKEeHUE CBETA.
65 Hcrnonp30oBanre MOJHOTO BHYTPEHHETO 1 bubmorexa [JOK
yIp https://m.edsoo.ru/ff0b3c5¢c
OTpPaXCHUS B ONITHYECKUX CBETOBOIAX
JlabopaTtopHas pabora "VMccnenoBanue
66 3aBUCHUMOCTH yTJia MPeTOMIICHUS 1 1
CBETOBOI'0 JIy4a OT yIJia aJIeHus Ha
rpanuiie "Bo3ayx-crekno""
VYpok-koupepenius "Mcnonp3oBaHue
67 IIOJIHOI'O BHYTPEHHET O OTPAXKEHUS: 1 1
CBETOBOJIbI, ONITUKOBOJIOKOHHASI CBSI3b"
Bbubnuoreka [JOK
68 Jlua3zel. OnTudeckast cuia JTNH3BI 1
https://m.edsoo.ru/ff0b3f2c
bu6nmmoreka [JOK
69 [TocTpoeHne n300paKeHUI B JIMH3aX 1
P P https://m.edsoo.ru/ff0b444a
Jlaboparophas padora "Omnpenenenue
70 ok I(?Horz aCSTO}IHI/I}I u OIIJ'ITI/IIIGCKOI\/'I 1 1 bubmmorera LIOK
Y P . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMpPAIOIIEH JTUH3BI
VYpok-koupepenmus "OnTuyeckue bubnuoreka [IOK
71 | 1 1
JTUH30BBIC TPHOOPHI https://m.edsoo.ru/ff0cOa7e
bubnuoreka IJOK
72 ['ma3 kak onTUyeckas cuctema. 3peHue 1
P https://m.edsoo.ru/ff0b4684
73 Ypok-koHbpepenuus "JledhexTst 1 1
3penusi. Kak coxpanuth 3peHue"
Pasnoxenue Oenoro cBera B CHEKTP.
Omnsitel HetoToHa. CrioxeHnne bu6mmoreka [JOK
74 1
CIIEKTpalbHBIX UBETOB. [lucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
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https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

JlaGoparopHas pabota "OnbIThI 1O
pa3ioKeHIo OeI0ro cBeTa B CIEKTP U
75 BOCIIPUSITHIO IIBETA MPEIMETOB MPHU UX 1 1 bubmorexa [JOK
P 1 pelt P https://m.edsoo.ru/ff0cOe2a
HAOIO/ICHUH Yepe3 [IBETOBLIE
bunbTpH"
VYpok-nnpaktukyM "BoiHOBbIE
76 CBOICTBA CBETA: JAWCIICPCHS, 1 1
unTepdeperus u quppaxmus'
77 OmeiTel Pesepdopaa u mianerapHas 1 bubnmoreka [JOK
MOJIeJIb aToMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Monens atoma bopa 1
Hcnyckanue 1 TOTJIONIEHHE CBETa
79 aTONi,OM KBanThI HHI:IleﬁanLIe 1 buoamorexa LIOK
' ' https://m.edsoo.ru/ff0c144c
CIIEKTPBI
80 VYpok-npaktukyMm "Habmronenne 1 1 bubnuoreka [IOK
CIEKTPOB UCIyCKaHUS" https://m.edsoo.ru/ff0c1550
N bubnmoreka [JOK
81 P 1
VIMOAKTHBHOCTD H €€ BHAR https://m.edsoo.ru/ff0c1672
Ctpoenue atoMHoro sjapa. Hykinonnas bubnuoreka [IOK
82 1
MOJICIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE TPEBpaALICHUS. 1 bubnuoreka [IOK
N3oronsl https://m.edsoo.ru/ff0clal4
Pemenue 3amau mo teme: bu6mmoreka [JOK
84 " n l
PannoakTuBHBIE ITpEBpALLIEHUS https://m.edsoo.ru/ffOclb4a
85 [Tepuox monypacnana 1
VYpok-koHpeperuus "PaaroakTuBHbIE
86 1/1151 eHI/IS(Ib Bpn ; oJie Mi 15000503 (S 1 1 bubamorexa LIOK
YHCHIEE HPHPOLE, MEAMIUIHE, https://m.eds00.ru/ff0c2126
TEXHHUKE
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SnepHbIe peakiuy. 3aKOHBI
87 COX paHeHE;{ 3apsIIOBOrO U MacCOBOI'0O 1 bubmorexa HOK
p p https://m.edsoo.ru/ff0c1c58
YHCeI
DHeprusi cBsi3u aTOMHBIX siziep. CBs3b bubnuoreka [IOK
88 1
MacChl U DHEPIrUU https://m.edsoo.ru/ff0cld7a
89 Pemenne 3agau no reme "SnepHbie 1
peakuun"
Peakuuu cunTtesa u neneHus saep. bubnuoreka [JOK
90 N 1
Uctounuku sueprun ColiHIa U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypok-koHdepenus "SAnepuas
91 sHepreTuka. JlencTus 1 1
PaAMOAKTUBHBIX U3TYYeHUI Ha )KUBBIE
OpraHu3Mbl"
IToaroroBka Kk KOHTPOJIBHON paboTe 1Mo
92 TeMe "DIEeKTPOMAarHUTHOE TIOJIE. 1 bubnuoreka [IOK
ONEeKTPOMarHUTHHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBrie siBneHus"
Kontponbhas pabora mno teme
93 "DJIEKTPOMarHuTHOE IOJIE. 1 1
DJIEKTPOMArHUTHBIE BOJTHBI.
KBanToBrle siBieHus"
IToBTOpEHHE, 0000IIEHHE.
94 JIabo ZTO HBIE PaOOTHI 110 KypC 1 1 bubmorexa [OK
" patop . P | Py https://m.edsoo.ru/ff0c245a
BsanmonetictBue Ten
[ToBTOpenue, o600meHue. Pemenne
95 aCUCTHBIX M KQUSCTBEHHBIX 3a/1a4 110 1 bubmorexa [OK
P " " https://m.edsoo.ru/ff0c2572
teMe "TemnoBbie mpoIecchl
96 [ToBTOpenue, o6o0IIeHNE. Pemenue 1 bubnuoreka [JOK
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pacyYETHBIX U KaYE€CTBEHHBIX 3a/1a4 I10 https://m.edsoo.ru/ff0c2a2?2

teme "KIIJ] TerioBbix gBurarencii"

IToBTOpenue, o600MIeHHE. Pemenne

bubmuoreka [JOK
97 pacyeTHBIX M KAYECTBEHHBIX 3a/a4 110 1

https://m.edsoo.ru/ff0c2b30

teme "KIIJ anexTpoycTtaHOBOK"

IToBTOpeHue, 00o0LIIEHHE.
bu6nmoreka [JOK

98 JlabopartopHble pabOTHI IO KypCy 1 1 https://m.edsoo.ru/ffOc2c52

"CBeTOBbIE IBJIEHUA"

[ToBTOpenue, o606menue. Pabora ¢

Bbubauoreka [JOK
99 TEKCTaMU 110 TeMe "3aKOHbI 1 1

https://m.edsoo.ru/ff0c2d6a

COXpaHEHUs B MeXaHuke"

[ToBTOpenue, o606menue. Pabora ¢

Y bu6mmoreka [JOK
100 TeKCTaf\'/II/I o teMe "Kosebanus u 1 https://m.edsoo.ru/f0c2e82
BOJIHBI
[ToBTOpenune, o606menue. Pabora ¢
101 TekcTaMu 110 TeMe "CBETOBBIE 1 bubmorexa IOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUSA

[ToBTOpenue, o6061menue. Pabora ¢
102 TekcTamu 1o Teme "KBaHToBas u 1

snepHast pusuka"

OBIIEE KOJIMYECTBO YACOB I10

[NPOI'PAMME 102 3 2t
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IMPOBEPSIEMBIE NIPEJMETHBIE PE3YJIBbTATBI OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOMN ITPOI'PAMMBI OCHOBHOI'O
OBIIETO OBPA3OBAHUS

7 KIIACC

Koxa

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI OCBOEHHS] OCHOBHOM
NpoBepsieMoro

o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJjbTaTa

1.1 WCITIOJIB30BaTh N3YUCHHBIC TOHSATUS

12 pas3ianyaTrb ABJICHHUA IO OIMMCAHUIO HUX XapaKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, AICMOHCTPHUPYIOIIUX TaHHOC (bHSI/I‘IeCKOG SBJICHUC

pacrio3HaBaTh MPOSBICHHE W3YYCHHBIX (U3MUYECKUX SBICHUHA B
13 OKpYIKaloIIeM MHpE, B TOM 4YHWCIe (pU3MUECKUE SBIICHHUS B MPHUPOIIE,
IpU 3TOM IEPEBOIUTH MPAKTUUECKYIO 3a7adyy B y4eOHYIO, BBIACIATH

CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PUINUECKUX SIBICHUN

OMUCHIBATh H3YYEHHBIE CBONCTBA Tel M (U3HYECKUE SIBICHMUS,
UCNONB3ysl (U3NYECKHE BEIMYUHBI, IMPU ONUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI HCHONB3YyEMBIX BEIMYUH, HX
1.4 0003HAaYCHHS M €AUHUIBI (PU3HMUECKUX BETUYMH, HAXOJUTH (hOPMYIIHI,
CBA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTUMHU
BEIMYMHAMHU, CTPOMTHh  TIpapUKd  H3YYEHHBIX  3aBUCUMOCTEH

(bI/I3I/I‘-ICCKI/IX BCINYNH

XapaKkTepu30BaTh CBOWCTBA TeJ, (PU3WYECKHE SIBJICHUS U IPOLECCHI,
15 WCIIONIb3Ysl W3Y4YEHHBIE 3aKOHbI, MHpPU H3TOM JaBaTh CIIOBECHYIO
GOopMyTUPOBKY 3aKOHAa W 3allUChIBAaTh €ro MaTeMaTHYeCKOe

BBIPAKECHHE

OOBSCHATh (DU3UUYECKUE SIBICHHUSI, MPOILECCHl U CBOWCTBA TEN, B TOM
YUClI€ U B KOHTEKCTE CHUTYyallMil MPaKTHKO-OPUEHTUPOBAHHOTO
16 XapakTepa: BbISABIATh NPUYMHHO-CICACTBEHHbIE CBSI3U, CTPOUTH
' oOBsicHeHHEe W3 1 — 2 JIOrMYEeCKWX IIaroB ¢ omopoi Ha 1 — 2
M3YYEHHBIX CBOWCTBA (PM3UUYECKUX SBICHUH, (DU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTHU

1.7 pemaTte pacy€THbIE 3a7auu B 1 — 2 OeWCTBUSI, UCHONb3Ysl 3aKOHBI U
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(dbopMyIibl, CBsI3bIBAIOLINE (PU3MUECKUE BEJIMUMHBI: HA OCHOBE aHAN3a
YCIIOBHsI 3aJa4d  3alMChIBaTh KpPaTKOE YCIOBHE, IIOJCTaBIATH
¢uznyeckue BeNIUYMHBI B POPMYJIbI U IPOBOJUTH PAcU€Thl, HAXOAUTH
CIPaBOYHbBIC JaHHbIE, HEOOXOJUMBbIE JUI PELICHMs 3a/ad, OLlEHUBATh

PCAIMCTUIHOCTD HOHy‘IGHHOﬁ (bPI3PI‘-ICCI(OI>i BCJIIMYHHBI

pacrno3HaBaTh HPOOJIEMbI, KOTOPbIE MOXHO PELIUTh HpPU MOMOIIH
bu3NYeCKuX METOIOB, B OIMCAHUU HCCIEAOBAHUS  BBIICIATH
1.8 MIPOBEPSAEMOE MPEIIONIOKEHUE (rumoresy), pas3iInyarh u
WHTEPIPETHUPOBATh TOJYUYCHHBIA pE3yJbTaT, HAXOIUTh OIIUOKH B

XO0J¢€ OIIbITa, A€JaTb BBIBOJbI I10 €T'0 pE3yJIbTaTaM

IPOBOJUTH OMNBITBI IO HAOMIOAEHUIO (PU3MUECKUX SIBICHUH WK
19 ¢busznyeckux  CBOHMCTB  Ten:  (opmynHpoBaTh  MPOBEpsieMbIe
OPEANOIOKEHUs,, CcOOMpaTh  YCTAaHOBKY M3  INPEII0KEHHOrO

060pyI[OBaHI/I$I, 3allMCbIBATh XO/J OIIbITAa U (I)OpMy.TII/IpOBaTL BBIBOAbI

BBITOJTHATH TIPSIMBIE M3MEPEHHSI C HCIOIB30BAHUEM AaHAJIOTOBBIX H
1.10 u(poBbIX MPHOOPOB, 3aMKUCHIBATh MOKAa3aHUS MPUOOPOB C YYETOM

3aJ]aHHOW a0CONIOTHON MOTPEIIHOCTH U3MEPEHH

OPOBOJUTH  MCCIENOBAaHUE  3aBUCHUMOCTH  OAHOW  (u3Hueckon
BEJIMYHUHBI OT JPYro C MHCIOJIB30BAHUEM IMPSAMBIX HW3MEPEHMI,
y4acTBOBaTh B IUIAHUPOBAHWU YUEOHOTO HCCIEAOBaHUS, COOMpATh
1.11 YCTaHOBKY W BBINIOJIHATh U3MEPEHUs, CIIEys PEITI0KEHHOMY IIJIaHY,
(bUKCHPOBATH PE3yJbTATHl MOIYYEHHOW 3aBHCHUMOCTH (PU3MUECKUX
BEJIMYMH B BUJIE MTPEUIOKEHHBIX TaOIUI] ¥ TPapHKOB, JeJIaTh BHIBOJIBI

110 pe3yJibTaTaM UCCIIEA0BaHuUs

IPOBOJUTh KOCBEHHBbIE H3MEpEeHUs (U3MYECKUX BEIWYMH, CIenys
112 NPEIOKEHHON MHCTPYKIMH: TIPU BBIOJTHEHUH U3MEPEHH coOuparthb

OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHHC MCKOMOH

BCJIIMYHUHBI

113 coOmolaTh MpaBWJa TEXHUKM O€30MacHOCTH TMpu padbore ¢
nabopaTopHbIM 000pyI0BaHHUEM

YVKa3pIBaTh MPUHIUIBI  JIEHCTBUS NPHOOPOB U TEXHHUECKUX
YCTPOMCTB, XapaKTePU30BaTh MPUHIUIBI JCUCTBUS H3yYCHHBIX
1.14 MpUOOPOB M TEXHUYECKUX YCTPOWCTB C TOMOIILIO HMX OINHCaHUS,

HCIIOJIB3Y 3HaHUA 0 CBOMCTBax (I)I/I3I/I‘-ICCKI/IX SIBIICHUI n

HCO6XOI[I/IMLIG (1)I/I3I/I‘-ICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTH
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OPUBOIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIUIO O MpUMepax)
MPAaKTUYECKOT O UCTIOJIb30BAaHMS (PU3NUECKUX 3HAHUHA B MOBCEAHEBHON
1.15 KU3HM i1 oOecrieueHuss O€30MAaCHOCTH TMpU  OOpamieHuu ¢
npuOOpaMu U TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 3/I0POBbS U

CO6J'II-O,[[6HI/I$I HOPM 35KOJIOTHYCCKOT'O ITOBCICHUA B Opr>K3IOIlI€fI cpeac

OCYILIECTBIIATh OTOOp MCTOYHMKOB MH(poOpMauuu B cetd MHTepHeT B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
1.16 UMEIOUINXCA 3HAHUM W NMYTEM CpPaBHEHUS pa3IMYHbIX HMCTOYHUKOB
BBIETATh MHQOpMAILMIO, KOTOpas SBJISETCS NPOTHUBOPEUYMBON WIIN

MOXXET OBITh HEJIOCTOBEPHOM

UCIIOJIb30BaTh pu BBIIIOJTHEHUH y4eOHBIX 3a/1aHui
HAyYHONIONYJSIPHYIO  JIUTEpaTypy  (pU3MUeckoro  cojaep kKaHus,
1.17 CIpaBOYHbIE MaTepHalbl, pecypcbl ceTu HHTepHeT, BIaaeTh
npuéMaMM KOHCIIEKTHUPOBAHUS TEKCTa, Mpeodpa3zoBaHus HHPOpMaIK

U3 OJIHOM 3HAKOBOW CUCTEMBI B IPYT'YIO

CO31aBaThb CcOOCTBEHHEIE KpaTKHUe NMHUCbMCHHBIC U YCTHBIC COO6H.I€HI/I$I

Ha OCHOBE 2 — 3 HCTOYHMKOB HH(pOpMauu (HU3NIECKOro
118 COJIEp)KaHUs, B TOM YHCJIE MyOJIMYHO JeNIaTh KPATKHE COOOIIECHUS O
. pe3yapTaTax IPOCKTOB WM Y4YEOHBIX WCCICAOBAHHMA, IPU ITOM
IPaMOTHO HCIIOJIb30BaTh M3YyUCHHBIM IMOHATHUHHBIA ammapar Kypca
(U3HUKH, COMPOBOXKIATH BBHICTYIIJICHUE MPE3CHTAIUEH
IIPY BBITIOJTHEHUH YYEOHBIX MPOSKTOB M MCCIICIOBAHUI pacrpeesaTh
00513aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABICHHBIMU 33J]a4aMH,
119 CIACAUTH 3a BBINOJHEHHMEM IIJIaHA JCHCTBMH, aJCcKBATHO OICHMBATh
' COOCTBEHHBI BKJAJA B JCATCIBHOCTh TPYIIIBI, BBICTPAUBAThH
KOMMYHHKaTHBHOE B3aMMOJIENCTBHE, YUUTBIBAs MHEHHE
OKPY>KarOIINX
8 KJIACC
Koxa .
IIpoBepsieMble MpeaMeTHBIE Pe3YJbTATHI 0CBOEHHSI OCHOBHOIM
NpoBepsieMoro .
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO 001I[€er0 00pa30BaHusI
pe3yJbTaTa
1.1 HCIIOJIH30BATh MOHATHUSA
1.2 pa3nuyaTh SBJICHHS 0 ONMUCAHWIO WX XapaKTePHBIX CBOWCTB U Ha
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OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX TAHHOC (I)I/I3I/IIICCKOC SABJICHHUC

pacro3HaBaTh TMPOSBICHHE W3YYEHHBIX (U3UYECKUX SBICHUN B
13 OKpY’KarollleM MHUpe, B TOM 4ucie (U3NYECKUE SBJICHUS B MPUPOE,
IIPU TOM IEPEBOJUTH MPAKTHUUECKYIO 3a7jadyy B y4eOHYIO, BBIACIATH

CYyLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBJICHUN

OMKCHIBATh HW3YYCHHBIE CBONCTBA Tel U (U3UYECKUE SIBJICHHUS,
UCTIONB3Ysl (DU3MYECKHe BEIWYWHBI, MPH OIMUCAHUHM MPABHIBHO
TPaKTOBaTh  (DU3MUYECKWIA  CMBICH  HWCIOJB3YEMBIX  BEIWYHH,
14 0003HAaYCHUS U €AMHUITBI (U3UIECKUX BEITMYUH, HAXOIUTH (OPMYIIBI,
CBSA3BIBAIOIIME JaHHYIO (PU3WYECKYI0 BEIMYMHY C JPYTUMH
BeJIMYMHAMHU, CTPOUTH TpapuKd  M3y4EHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEIIMUNH

XapaKkTepu30BaTh CBOWCTBA TeJ, (PU3UUYECKUE SIBIICHUS U IPOIIECCHI,
15 WCIIONIb3Ysl W3Y4YCHHBIE 3aKOHBI, MpPU DTOM JaBaTh CIIOBECHYIO
GbopMyTUPOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTHYecKoe

BBIPa’>XCHUC

OO0BSCHATH (PM3WYECKUE MPOIECCHl U CBOMCTBA TEINI, B TOM YHCIIC U B
KOHTEKCT€ CHUTyalluii TPaKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa:
1.6 BBISIBJISITH IPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTMYECKMX MIAaroB C mnomMompo 1 — 2 u3ydeHHBIX CBOICTBa

¢buznyeckux sBIeHUN, PU3NYECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH

pemiatb pacu€THbe 3a7a4u B 2 — 3 ACHUCTBUS, UCHOJIB3YS 3aKOHBI U
(bopMyITBI, CBS3BIBAIONINE (DU3NUECKHE BEIMUUHBI: HA OCHOBE aHAJIN3a
YCIIOBHSI 33/1a41 3aMHCHIBATh KPATKOE YCIOBHUE, BBISIBIATH HEJOCTATOK
1.7 JAHHBIX JJIs pEUIeHUs 3aJaud, BBIOMpPATh 3aKOHBI U (OPMYIIBI,
HEOOXOIUMBIE IS €€ pelIeHHs], POBOIUTh PacuéThl U CPaBHUBATh
MOJTYYEHHOE 3HAueHWe (U3NYECKOH BEIMYMHBI C HW3BECTHBIMH

JaHHBbIMHA

pacro3HaBaTth NpPOOJIEMbI, KOTOPbIE MOXHO PELIUTh IPU MOMOIIU
18 (bU3n4YEeCKUX METOJ0B, UCIOJIb3Ys ONMCAHUE UCCIIEOBAHMS, BBIACITh
[IPOBEPAEMOE MPEANOI0KEHUE, OLEHUBATh IPABWIBHOCTH IOpPsAKa

MMPOBCACHUA UCCIICAOBAaHNUA, ACIATh BHIBOAbI

IMPpOBOAHUTL OIIBITBI I1O Ha6J'IIOI[CHI/IIO (1)I/I3I/I‘ICCKI/IX SIBIICHUH WIJIH

1.9 ¢usnyeckux  CBOMCTB  Ten:  (OPMYIMpPOBATH  MPOBEpSEMBbIE

NpPEINOIIOKEHUs, COOMpaTh  YCTAHOBKY M3  TNPEIIOKEHHOTO
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06OPYI[OB8.HI/I$I, OIIMCBIBATh X0 OIIbITa U (bOpMyJ'IHpOBaTL BBIBOAbI

BBITIOJTHATh TPSMbIE HM3MEPEHHS C HCIIOJIb30BAHHEM aHAJIOTOBBIX
1.10 npuOOpPOB U AATYMKOB (PU3MUECKUX BEIMYUH, CPABHUBATH PE3YIbTAThI

U3MEPEHHI ¢ yU4€TOM 3a/IaHHOM a0COTIOTHON MOTPEITHOCTH

MPOBOAUTH  HCCIEAOBAaHWE  3aBUCUMOCTH  OJHOM  (u3myeckoi
BEJIMYUHBI OT JPYrod C MCHOJb30BAaHUEM TMPSMBIX HW3MEPEHUM:
111 IUIAaHUPOBATh MCCIIEAOBAHUE, COOMpaTh YCTAaHOBKY U BBIIOJHATH
' U3MEpEeHHs, Ccleays  MpeajoXKEeHHOMY  IulaHy, (UKCHPOBATh
pe3yapTaThl MOMYUYEHHOM 3aBHCHUMOCTH B BHJE TaOMUIl U rpadukos,

ACJIaTh BbIBOALI IO PE3YyJIbTATAM HCCICAOBAHUA

IMPOBOINTH KOCBCHHBIC U3MEPCHUA (1)I/I3I/ILICCKI/IX BCJIIMYHH:
112 IJIaHUPOBATh U3MCPCHUA, CO6I/IpaTB IKCIICPUMCHTAJIbHYIO YCTAHOBKY,

caeaysas npeai 0KCHHOMU HWHCTPYKOHUHU, W BbIYUCIATL 3HAYCHUC

BCJINYHHBI

113 coOmogaTh TpaBUiIa TEXHUKH O€30MacHOCTH TIpu  pabore ¢
71a00paTOpHBIM 000PYI0BaHUEM

XapaKTCpU30BaTb MMPUHIHUIIBI HeﬁCTBHH HN3YUCHHBIX HpI/I60pOB u
114 TCEXHUYCCKUX yCTpOfICTB C OHOpOI71 Ha HUX OIKMCAaHUA, HCIHOJIb3Yy:A

3HaHHWA O CBOWCTBAaX (U3NYECKUX SABJIEHUH U HEoOXOJUMbIe

(bu3UYecKre 3aKOHOMEPHOCTH

pacno3dHaBaTbh IMPOCTBIC TCXHUYCCKUC yCTpOI\/JICTBa N U3MCPUTCIILHBIC
HpI/I60pI>I Mo CX€MaM U CXEMaTU4YHbIM PUCYHKaM, COCTaBJIATH CXCMBI
1.15 QJICKTPHUYCCKHUX ueneﬁ C IIOCICAOBATCIIbHBIM W  IIapalJICIIbHBIM
COCANMHCHUCM 9JICMCHTOB, pa3indad YCJIOBHBIC 0003HaYCHHUS

AJIEMEHTOB JJIEKTPUYECKUX LENen

OPUBOIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIUIO O MpUMeEpax)
MPAaKTUYECKOT 0 MCIIONBb30BaHMs (PU3NUECKUX 3HAHUH B TOBCEIHEBHOU
1.16 KU3HM Ui obOecrieueHuss O€30MacCHOCTH TMpU  OOpamieHuu ¢
npuOOpaMu U TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 3/I0POBbS U

CO6J'IIO,[[CHI/I$I HOPM 35KOJIOTHYCCKOT'O ITOBCICHUA B oxpyxcalomeﬁ cpeac

OCYILIECTBIISATH MOUCK MHPOpMALNK (HU3MUECKOTO COACPKAHUS B CETH
117 WuTepHer, Ha OCHOBE HUMEIOUIMXCA 3HAHUNU U TYTEM CpaBHEHUS

JOIIOJITHUTCIABHBIX HMCTOYHHUKOB BBIJACIIATH HH(bOpMaLIHIO, KOTOpad

SIBIISIETCS IPOTUBOPEYMBOM HITH MOXKET OBITh HETOCTOBEPHOM

1.18 WCIIONB30BaTh MpPH  BBHIMOJIHEHUHM YYEOHBIX 3alaHUN  Hay4dHO-
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MOMYNISPHYIO JIUTEPaTypy (PU3MUECKOro coaep:KaHus, CIpPaBOYHBIC
Marepualibl, pecypcbl cetu  MHTepHer; Bianerb npuémamu
KOHCIIEKTHUPOBAHUS TEKCTa, MpeoOpa3zoBaHus WHOOpPMAIIMU U3 OJHON

3HAKOBOIl CUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHBIC MMCHbMEHHBIC M KPATKHAE YCTHBIE COOOIICHMS,
00001masi “HPOPMALMIO M3 HECKOJBKUX HCTOYHUKOB (DU3UYECKOTO
119 COJlep’KaHusl, B TOM 4YHCIIe NyOIWYHO MPEICTABIATh PE3YAbTAThI
' MPOEKTHOW WJIM HUCCIENOBATENbCKOM JEATEIBbHOCTH, NPU ITOM
IPAMOTHO MCIOJIBb30BaTh M3YYCHHBIM NOHATHMHBIA anmapar Kypca

(bu3HKH, COMPOBOXKIATH BBHICTYIIJICHHUE MTPE3EHTAI[UEeH

IPU BBIMOJIHEHUH y4eOHBIX MPOEKTOB U MCCIEHAOBAaHMNA (DU3NUECKUX
MIPOLIECCOB PaCHpeeaTh 00S3aHHOCTU B TPYIINE B COOTBETCTBUU C
MOCTABJICHHBIMU  33/1a4aMH, CIEAWTh 3a BBIIOJIHEHUEM ILIaHA
1.20 JEHUCTBUM M KOPPEKTHUPOBaTb  €ro, aJcKBAaTHO  OLICHHUBATh
COOCTBEHHBI BKJIAJ B JEIATEIBHOCTh TIPYIIbI, BBICTPAUBATH
KOMMYHUKaTUBHOE  B3aMMOJEICTBHE,  MpOSABIsAs  TOTOBHOCTh

pazpemaTb KOHQJIUKTHI

9 KUIIACC

Kon
NpoBEPsSIEMOro
pe3yJbTaTa

IIpoBepsieMble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1 WCIIOJIb30BaTh U3YUYECHHBIE OHATHUS

19 pa3inyaTrhb ABJICHHUA IO OIMMCAHUIO HUX XapaKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX TAHHOC (1)I/I3I/I‘~I€CKOG SIBJICHHC

pacrio3HaBaTh MPOSBICHHE M3YYEHHBIX (U3MUECKUX SBJICHUHA B
13 OKpY’KaloIlleM MHpe, B TOM 4HucCie (pU3HUECKUE SBIICHUS B MPHUPOIE,
IIpU TOM IEPEBOIUTH MPAKTUUECKYIO 3a7adyy B y4eOHYIO, BBLACIATH

CyILIECTBEHHBIE CBOMCTBA (IpU3HAKHN) (PUINUYECKUX SIBICHUN

OIMUCbIBATh H3YYCHHBLIC CBOWMCTBA TE€I U (1)I/I3I/I‘ICCKI/I€ SIBJICHUA,
HCIIOJIb3Yys (1)I/I3I/ILI€CKI/IC BCJIIMYMHBI, IIpU OIHNCAHUKW IIPaBUJIBHO
14 TPAKTOBATH (I)PBPI‘IGCKPIﬁ CMBICI HCIIOJIb3YCMBIX BCJIIMYHH,

0003HaYeHHS M €AUHUIBI (PU3HMUECKUX BETUYMH, HAXOJUTh (hOPMYIIBI,

CBSI3BIBAIOINME JIAaHHYIO (U3WYECKYI0 BEIMYUHY C JAPYIHMHU
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BCINYNHaAMU, CTPOUTH Fpa(pI/IKI/I HU3YUYCHHBIX 3aBHCHUMOCTEH

(bU3HYECKUX BETUINH

XapaKkTepu30BaTh CBOWCTBA TeJ, (PU3MUECKUE SBICHUS U MPOILIECCHI,
L5 WCIIOJb3ysl HW3YYCHHBIE 3aKOHBI, NpPU OTOM J1aBaTh CIIOBECHYIO
(GOpMyIHpPOBKY 3aKOHa M 3allMChIBaTh €ro MaTeMaTHYeCKOe

BBIpaXKCHHE

O0BACHATH (PU3UYECKHE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIE H B
KOHTEKCTE CHUTyallud IPAaKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
1.6 BBISIBJIATh IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHHE U3 2
— 3 JOruyecKMX MIaroB C IMOMOIIbI0 2 — 3 M3yYEHHBIX CBOMCTBa

bu3nUecKux ABICHUMA, PU3NIECKUX 3aKOHA WIH 3aKOHOMEPHOCTH

pemate pacu€THble 3aJa4yd (OmUparomecs Ha cucreMy u3 2 — 3
YpaBHEHUI), WCHONB3yS 3aKOHBI W  (DOPMYIBI, CBS3BIBAOIIUE
¢usznyeckue BEIMYMHBI: HA OCHOBE aHajiW3a YCIOBUS 3aJayu
1.7 3alUChIBaTh KPAaTKOE YCIOBHE, BBIABIATH HEAOCTAIOLINE WU
M30BITOUHBIE JaHHBIE, BBIOMPATh 3aKOHBI U (HOpMYIIbI, HEOOXOIUMbIE
JUIsL pelieHusi, MPOBOAMTH PAcyYEThl U OLIEHHUBATh PEATMCTUYHOCTD

MOJTYYEHHOTr'0 3HAYCHUS (PU3NIECKON BETMUNHBI

pacro3HaBaTh MPOOJIIEMBbI, KOTOPhIE MOXXHO PEIINTh MpPU MTOMOIIU
(U3MYECKUX METOJIOB, MCIIONB3YS OMMCAHWE HCCIICIOBAHMUS, BBIICIATH
1.8 MPOBEPSAEMOE TPEANOIOKEHUE, OLEHUBATh MPABHIIBHOCTh MOPSAJIKA
IIPOBEJICHUsI UCCIENOBaHUsA, JENaTb BBbIBOJABI, HHTEPIPETUPOBATH

PE3yIbTaThl Ha6J'IIOI[eHHI>i 1 OIIBITOB

IPOBOAUTH OMNBITHl 10 HAOMIOACHUIO (U3UYECKUX SBICHUH WIN
19 (bu3nUecKux CBOMCTB TeNl: CAMOCTOATEIBHO COOMpaTh YCTAaHOBKY M3
U30BITOYHOr0 Habopa 00OpYJOBaHUS, OMUCHIBATH XOJI ONBITA U €ro

pe3yabpTaThl, GOPMYJIUPOBATH BHIBOJIBI

MPOBOAUTH TPU HEOOXOJUMOCTH CEPHUI0 TPSIMBIX H3MEPEHHI,
110 OIIpeNeNisis CpelHee 3HaueHHe H3MepsieMol BenuduHbl ((poxycHoe
paccTostHUE coOuparoiel JHH3bI), 000CHOBBIBATH BBIOOp crioco0a

HU3MepeHusl (M3MEPHUTEIILHOT0 TPUOOopa)

MIPOBOJIUTH HCCJIEIOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH C

111 UCTIOJIB30BaHUEM MPSAMBIX M3MEPEHHI: IIIaHUPOBATH MCCIEOBAaHUE,
CaMOCTOSITENIbHO COOUpaTh YCTaHOBKY, (PUKCHpPOBATh pE3yNbTaThl

HOJIy‘-ICHHOfI 3aBUCHUMOCTHU (1)I/I3I/I‘-IGCKI/IX BCINMYHUH B BHJC Ta6JII/II_[I/I
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Fpa(I)I/IKOB, ACJIaThb BBIBOABI IO PE3YyJIbTATAM UCCICA0OBAaHUA

IPOBOJUTh  KOCBEHHbIE  W3MEPEHUs  (PU3MUECKUX  BEIMYMH:
IUTAHUPOBATh M3MEPEHHsI, COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
1.12 U BBINOJIHATE M3MEpPEHUs, CIeAys IPEUIOKEHHON MHCTPYKLHH,
BBIYMCIIATh 3HAYEHUE BEIWYMHBI WM AHAIW3UPOBATH IIOJyYECHHBIC

pPEe3yAbTATHI C YYETOM 3aJaHHON MOTPEIIHOCTA U3MEPEHU I

T coOnrofaTh TpaBWiIa TEXHHUKH Oe3omacHocTH Tipu  pabore ¢
nabopaTopHbIM 000pyI0BaHUEM

pa3nnyaTth OCHOBHBIC MPHU3HAKH W3YYEHHBIX (DU3MUECKHX MOJENei:
114 MaTepuaibHasi TOUKa, a0COIIOTHO TBEPIOE TEJI0, TOUEUHBIN HCTOYHUK
CBeTa, JIyd, TOHKAs JIMH34, IUIAHETapHas MOJENb aTOMa, HYKJIOHHAas

MOZCIJIb ATOMHOT'O sJApa

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HM3Yy4EHHBIX MPUOOPOB U
115 TEXHUYECKUX YCTPOMCTB C OMOpPOW Ha WX ONUCAHUSA, HCIONb3Ys
3HaHHUSA O CBOWCTBAaX (UBNYECKUX SBIEHUH U HEOOXOIUMbIe

¢uznyeckue 3aKOHOMEPHOCTU

UCIOIb30BaTh CXE€Mbl U CXEMAaTUYHBIE PHUCYHKH H3Y4YEHHBIX
TEXHUUYECKUX  YCTPOMWCTB, H3MEPUTENIBHBIX npubopoB U
1.16 TEXHOJIOTMUECKUX MPOLECCOB MPU PEHIeHUH Y4eOHO-TPaKTUYECKUX
3ajay, ONTUYECKUE CXEMBI JUIsSl IOCTPOECHUS U300paXKEHNH B IIIOCKOM

3epKajie u coOuparomieii TMH3e

MPUBOANTh TPHUMEPHl (HAXOAUTh HWHQOpPMAIMIO O MpUMEpax)
MPAaKTUYECKOTO UCIIOJIb30BaHUS (PU3NYCCKUX 3HAHHI B TOBCEIHEBHOM
1.17 JKU3HU JUig  oOecriedeHus Oe30MacHOCTH TMpU  OOpalleHuu ¢
npruOoOpaMu U TEXHUYECKHUMH yCTPOWCTBAMH, COXPAHEHHUS 3/I0POBBS U

cOOIIOICHUS HOPM SKOJIOTMUECKOI0 TIOBEJICHUS B OKPYKAIOILel cpelie

OCYIIIECTBIISATH MOUCK HHPOpMAHH (HU3HUIECKOTO CONEPIKAHUS B CETH
WNutepuer, camocToaTenbHO (QopMynIupysi TOMCKOBBIA  3aIpoc,
1.18 HaxOOUThb IYTH  ONpPENENEHHs  JOCTOBEPHOCTH  MOJYYEHHOMH
uH(OpMAIIMU Ha OCHOBE HMMEIOIIMXCS 3HAHUM M JIOMOJHUTEIHHBIX

HCTOYHUKOB

UCMOJIb30BaTh IPU  BBINOJHEHMM Y4YEOHBIX 3aJaHUA  Hay4dHO-
119 HOMYJSIPHYIO JTUTEPATypy (HU3UUECKOrO COACP)KAHUS, CIPABOYHBIC
MaTepuainbl, pecypchl ceth VIHTepHeT; BiaxeTh HpuéMaMu

KOHCIIEKTUPOBaHUS TEKCTa, Mpeodpa3oBaHus MHGOpPMAIMU U3 OJHOU
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3HAKOBOM CHCTEMBI B JIPYTYIO

CO3/1aBaTb COOCTBEHHbIE NUCHMEHHBIE W YCTHBIE COOOIIEHHUS Ha
OocHOBe HHGOpPMAIUU M3 HECKOIbKUX HMCTOYHHMKOB (PU3HMUECKOro
COJIEpKaHUsl, MYOIUYHO TPEACTABIATH PE3YyJIbTAThl MPOCKTHON WIIN
1.20 HCCIICIOBATEIILCKOM  JIGATENBHOCTH, TMPU  OTOM  TPaMOTHO
WCIIOJIb30BaTh U3YYEHHBIN MOHITUHHBIN annapaT u3y4aeMoro pasjaeiia
GU3MKM W COMPOBOXIATh BBHICTYIUIGHHWE MpEe3eHTaluell ¢ y4éTom

0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

IPU BBINOJHEHUH y4eOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NYECKUX
MIPOLIECCOB paclpenessaTh 005S3aHHOCTH B TPYIIE B COOTBETCTBUU C
[IOCTAaBJICHHBIMU  3aJa4yaMH, CJIEIUTh 3a BBIIOJHEHUEM IIJIaHa
1.21 JEUCTBUM WM KOPPEKTUpOBaThb  €ro, AaJeKBaTHO  OLICHUBATH
COOCTBEHHBI BKJIAJ B JIEATENBHOCTb TIPYIIbI, BBICTPAUBATh
KOMMYHHUKaTUBHOE  B3aUMOZEHCTBHE,  IpOABIsAS  TIOTOBHOCTb

pa3pemiaTh KOHQJIUKTHI
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon Kon

IIpoBepsiemMble 3J1eMEHTBI COIePKAHUS
pasnena 3JieMeHTa

®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOILETO MHUPA

@uszuka — Hayka O Ipupone. SIBiIcHUSA NPUPOIBIL.
1.1 duznyeckue  SABJICHHA. MEXaHMYECKHE, TEIUIOBLBIC,

SJICKTPUYCCKHUEC, MAarHUTHBIC, CBETOBLIC, 3BYKOBBIC

@dusnueckne BeMMYUHBL. M3MepeHHe — (QU3MUECKUX
1.2 BenuuuH.  ®Pusnueckue  npubopel.  IlorpemrHocts

n3MepeHuil. MexxayHapoHas CucTeMa €IMHUIL

EcrecTBeHHOHay4YHBI METOJ| MO3HAHUs: HAOIIOJEHUE,
13 IIOCTAaHOBKA HAy4HOI'O BOINPOCA, BBIABUIKCHHE THIIOTE3,
1 HKCIEPUMEHT [0 IPOBEPKE TIHIOTE3, OObSICHEHUE

Ha6J'IIO,Z[aCMOF0 SABJICHUA

1.4 Onucanrie GU3NIECKHUX SBJICHUM C TIOMOIIBI0 MOJIEIEeH

[IpakTrueckue paboThI:

#H##Par###13mMepeHune pacCTOSHU.
###Par#Ht#13mepenne o0bEMa KUIKOCTH M TBEPIOTO
1.5 Tena.

#H#Par###0Onpenenenune pa3MepoB MaJbIX TEJ.
#H##Par###lI3mMepenue  Temmeparypel MPU  [TOMOIIU

KUAKOCTHOI'O TCPMOMETPA U JaTUUKA TCMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJJEHU O CTPOEHUU BELIECTBA

###Par#H#CTpoeHne BellecTBa: aTOMbl M MOJIEKYJIbI, UX
2.1 pazmepbl.  OmbITBI,  JTOKa3bIBAIOLIUE  JUCKPETHOE

CTPOCHUE BCUICCTBA

2 #HHPar###]lBoxenne  wacTun  BemectBa.  CBA3b
2.2 CKOPOCTH  JBWIKEHHS  YacTHI[ C  TEeMIIEpaTypoHu.

bpoynoBckoe nBuxenue, iuddysus

23 B3aHMOHefICTBHe JaCTHL BCIICCTBA: MIPUTAKCHUE U
OTTAJIKMBAHHC
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H###Par### ArperatHple COCTOSHUSI BEILECTBA: CTPOCHHE
ra3oB, JKUJIKOCTEH M TBEPABIX (KPUCTANIMYECKUX) TEIN.
2.4 B3auMoCBA3p MEXIy CBOWCTBAMHM BELIECTB B PAa3HBIX
arperaTHbIX COCTOSIHUSX U UX aTOMHO-MOJIEKYJISPHBIM

CTPOCHHEM

2.5 Oco0EHHOCTH arperaTHbIX COCTOSTHUI BOJIbI

[TpakTrueckue pabOThI:

#H##Par###0neHka quameTpa aToMa METOJO0M PsiIoB (C
UcIoNib30BaHueM (ororpaduii).

2.6 #HAHPar#H##OnpITel 1O HAOMIOJNEHUIO  TETUIOBOTO
paciIupeHust ra3oB.

#HAHPar#H#0OnbITEl 10  OOHApPYXEHUIO JEHCTBUS CHIT

MOJICKYJIIPHOI'O ITPHUTSKCHU S

JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI

31 MexaHunueckoe JBUKECHHUE. PaBHOMEpHOE u
' HEPAaBHOMEPHOE JIBU)KEHUE
H#HHPar###CropocTb. Cpennss CKOPOCTb pu
3.2 HEPAaBHOMEPHOM JBMXKEHHM. Pacuér myTu M BpeMeHU
JIBUKCHUS
SBnenune uHepuuu. 3akoH MHepuuu. B3aumopeiicTBue
3.3 T€N KaK MPUYMHA U3MEHEHMsI CKOPOCTH JIBUXKEHHS TEINl.
Macca kak Mepa HUHEPTHOCTHU Tesa
34 ###Par### lnotHocTh BemiecTBa. CBS3b IJIOTHOCTH C
3 ' KOJINYECTBOM MOJIEKYJ B €IMHUIIEe 00bEMa BElIECTBa
3.5 Cuna xak XapakTepuCTHKa B3aUMOJICHCTBUS TeN
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MIOMOIIbIO TMHAMOMETpa
37 ###HPar#Ht#ABnenne Tarotenus U cuna Tsbkectu. Cuna
' TSDKECTH Ha IpYrux miaHerax. Bec tena. HeBecomocthb
38 Cuna tpenus. TpeHHE CKOJbXKEHUS W TPEHUE TMOKOS.
' Tpenue B mpupojie U TEXHUKE
3.9 #H##Par###Cnoxenue Ccuj, HaMpaBICHHBIX IO OHOU
' npsiMoii. PaBHozelcTByrOIIas CUIT
3.10 [IpakTrueckue paboThI:
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OmpeneneHue CKOPOCTH PaBHOMEPHOI'O  JIBUYKEHUS
(wapuka B JKUAKOCTH, MOJAEIU  BJIEKTPUYECKOIO
apToMoOMIIE W Tak janee). OmnpeneneHue cpeaHei
CKOPOCTH CKOJNbXXEHMs Opycka WM IIapuka 110
HAaKJIOHHOM miockoctd. OnpenesneHne  IUIOTHOCTU
TBEPAOrO Tena. OnbITsI, JEMOHCTPHUPYIOLINE
3aBUCUMOCTh PacTsDKeHHS (IedopManuu) TpyKUHBI OT
NPUIOKEHHOW  cuiibl.  OMBITBI, AEMOHCTPUPYIOILUE
3aBUCUMOCTb CUJIbI TPEHHsI CKOJIbKEHHS OT Beca Tella U

XapaKkTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH

®duznueckue sSBIEHUS B MPUPOAE: IPUMEPHI JIBHKEHUS C
3.11 Pa3IMYHBIMU CKOPOCTSIMM B KMBOM M HEXHMBOH NPHUPOJE,

IIefICTBI/Ie CHUJIbI TPCHUA B ITPUPOAC U TCXHUKC

3.12 TexHUYecKue yCTpOICTBA: AUHAMOMETP, MOJIIUITHUKI

JIABJIEHME TBEP/IbIX TEJI, )KUJIKOCTE 1 TA30B

JaBnenue TBEpmoro tena. CrocoObl yMEHBLIEHUS WU

- YBEJTMYCHHUS TaBJICHUS
1 JlaBrienue raza. 3aBUCUMOCTh JaBIICHHS raza oT 00bEMa,
' TeMITepaTyphl
13 [lepenaua naBieHust TBEPABIMU TEJIAMHU, KUJIKOCTIMHU U
' razamu. 3akoH [lackains. [lHeBMaTH4YeCKrE MalTUHBI
3aBUCHUMOCTh ~ JaBIEHUS OJKUAKOCTH OT TIyOWHBI.
4.4 I'unpocrarnueckuii mapagoke. CooOmIarmuecs: cocybl.
4 [M'uapaBnrueckre MeXaHU3MBI
Atmocdepa 3emn 1 atmocdepHoe aaBneHue. [IpuuuHb
A5 CYIIIECTBOBaHUSI BO3AYITHOW o0Oomouku 3emin. OTmbIT
' Toppudeniau. 3aBUCUMOCTh aTMOC(EPHOTO JTaBIICHUS OT
BBICOTHI HaJ] YPOBHEM MOpS
A5 N3smepenne armocdeprnoro nasnenus. [IpuGopbr mis
' M3MEpEeHHs aTMOC(EPHOrO 1aBICHUS
[eiictBre XKUOKOCTM M Ta3a Ha IOTPYKEHHOE B HUX
4.7 Teno. BreiTamkuBaromas (apxuMenoBa) cuia. 3aKOH
Apxumena
4.8 [TnaBanue ten. Bo3gyxomiaBanue
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[TpakTudeckue paboTHI:

HccrnenoBannue 3aBHCHMOCTH Beca Tela B BoAE OT
o0béMa TMOrpyKEHHOM B JKUAKOCTh YacTU Tela.
OnpeneneHre BHITAIKMBAIONIEH CUJIbI, JEHCTBYIONIEH Ha
TENO,  IOrpy:k€HHOe B  XKUIKOCTb.  IIpoBepka
HE3aBHCUMOCTH BBITATKUBAIOUIEN CHJIBL, JCUCTBYIOLIEH
4.9 Ha TEJIO B JKUJKOCTH, OT Macchl Tena. OIBITHL,
JIEMOHCTPUPYIOIINE  3aBUCUMOCTh  BBITAJIKMBAIOIICH
CWJIBI, IEHCTBYIOIIEH Ha TENO B >KUIKOCTH, OT 00BbEMa
MOrPYKEHHOW B >KUAKOCTh YacCTU TeJIA U OT IJIOTHOCTH
JKUJIKOCTH. KoncrpynpoBanue apeomeTpa WA

KOHCTpYMpOBaHHE  JIOAKA U  ompeaeneHue  eé

TPy30MOabEMHOCTH

®dwusnyeckre  SBICHUSA B TPUPOJIC:  BIHUSHUC
4.10 aTMOC(EPHOTO0 JTaBJICHUS Ha )KHBOW OPTaHM3M, TIJIaBaHUE

pBIO

TexHu4eckrue yCTpOMCTBA: COOOMIAIONMINECS COCYIBI,

411 YCTPOWCTBO BOJONPOBOJA, THMJIPABIWYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPILIHEBOH Hacoc,

apeomerp

PABOTA, MOITHOCTD, DHEPI'UA

51 Mexanudeckas padbora

52 Mexanudeckasi MOIIIHOCTh

£ 3 [IpocTele  MeXaHW3MBI: pblYar, OJOK, HAKJIOHHAA
' IockocTh. [IpaBuito paBHOBECHS ppryara

5.4 [IpumeHeHue paBUia paBHOBECHUS pbIdara K OJI0Ky

5 «3omoroe  mpaBwiao»  MexaHuku.  Koaddumument
5.5 MOJIE3HOTO JeCTBUS MEXaHU3MOB. [Tpocteie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToreHuunanbpHast SHEPTUU TeNa, TOJHATOr0 HaJ 3eMIIEi

5.7 Kunernueckas sneprus

- [TonHas MexaHuWyecKas >HEprus. 3aKOH W3MEHEHHUS U
' COXpaHEHHS MEXaHUYECKOW YHEPTUU

5.9 [TpakTuyeckue paboThI:
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#HH#Par###Onpenenenue paboOThl CWIBI TPEHHUS TNpU
pPaBHOMEPHOM JBM)KEHHUU Tejla [0 T'OpPU30HTaIbHOU
noBepxHocTu. MccnenoBanue yciaoBHIl paBHOBECHs
peruara. HMamepenwe KIIJ[ HakIOHHON TMJIOCKOCTH.

I/I3yquI/Ie 3dKOHa COXpaHCHUA MEXaHUYEeCKOH OHCPIrun

dusnyeckue SBICHUS B MPUPOAE: pbhluard B Tele

5.10
YeloBeKa
TexHuueckue yCTpOICTBA: pblUar, TMOJABMXKHBIA H
511 HETOIBM)KHBIA OJIOKM, HAKJIOHHASI TUIOCKOCTh, MPOCTHIS
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemblie 3JIeMeHTHI COJEePKAHUS
pasnena 3jIeMeHTa
TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TOJIOXKEHHSI  MOJIEKYJISIPHO-KHHETHYECKON
6.1 TEOpUHM CTPOEHHUS BemecTBa. Macca H  pa3smepsl
' Mojekyl.  ONbIThI, MOATBEPKAAIOIIME  OCHOBHBIE
MIOJIOKEHUST MOJIEKYIISIPHOKHHETHIECKOW TEOPHH
Mogaenu  TBEPAOro, IKUAKOTO H  Tra3o000pa3HOro
6.2 COCTOSIHMM BemecTBa. Kpucrammumdyeckue U amop(HbIE
Tena
OOBbsicHEeHHE CBOWCTB Ta3oB, KUAKOCTEH U TBEPIBIX TeI
6 6.3 Ha OCHOBE IIOJOXKEHUU MOJICKYJISIPHOKHUHETHYECKOU
TEOpUU
6.4 CMauynBaHue U KalWUJISIPHBIE SIBICHUS
6.5 TenoBoe pacuinpeHue u cxatue
6.6 Temnepatypa. CBsi3b TeMIepaTypbl €O CKOPOCTHIO
' TETIOBOT'O IBYKCHUS YaCTHI
6.7 Buyrpennss sueprusi. Crioco0bl H3MEHEHHs BHYTpEHHEH
' SHEPruu: Terionepeaaya U CoBepiIeHue padoThl
6.8 Buner Termnonepenayn: TEIUIONPOBOJHOCTh, KOHBEKITHS,
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U3Iy4CHHE

KomuuectBo TCIIJIOTHI. YaenbHas TEILIOEMKOCTD
6.9
BCIICCTBA

TemsiooOMEH W TEMJIOBOE paBHOBECUE. Y paBHEHUE
6.10
TEIUIOBOro OanaHca

5 [InaBnenue u OTBEPACBAHUEC KPUCTAJUIMYCCKUX BCIICCTB.
A1
YV nenpHas TemnoTa ILIaBICHUS

[TapooOpa3zoBanue u  KoHAeHcauus. VcmapeHue.
Kunenue. VYpaenbHas  Temiota  mapooOpa3oBaHUS.
6.12
3aBUCHUMOCTh TEMIIEpPaTypbl KUIEHUS OT aTMOc(epHOro

JaBJICHUA

6.13 BrnaxxnocTs BO3yxa

6.14 OHeprus TOIMBA. Y IeibHasl TEMI0Ta CTOPaHUs

[Mpunmner  pabotel  TeruoBbix apurarenein  KITJ[
6.15 TEIIOBOT'O NIBHTATEId. TelIoBEIe OBHATATEIN M 3allATa

OKpYXarollen cpebl

3aKOH COXpaHCHUs U NIPEBPAICHHS YHEPTHU B TETIOBBIX
6.16
nporeccax

[IpakTuueckue paboThI:

HHAPar###0nbITEl O OOHAPYXKEHUIO JIEWCTBHS CHJI
MOJIEKYJISIPHOTO TIPUTSHKEHUSI.

#HHHPar###0npITl MO BBIPAIIMBAHUIO  KPHCTAJIJIOB
IIOBaPEHHOW COJIM MJIM caxapa.

#HH#Par###OnbITE Mo  HaONIONEHWI0  TEILUIOBOIO
617 pacLIUpEeHUs Ta30B, KUJIKOCTEN U TBEPIBIX TEIL.

' #H#Par###OnpeneneHre NaBleHUs BO3JyXa B OaJlsIOHE
HIPUTIA.

H#HHAPar###O0nbITEI, TEMOHCTPUPYIONIUE 3aBUCHUMOCTH
TABJICHUS BO3[yXa OT €ro o0béMa W HarpeBaHUsS WU
OXJIAXKICHHUSI.

#H#Par###11poBepka TUIOTE3bl JTUHEWHONW 3aBUCHMMOCTHU

JUTMHBI  CTOJIOMKA JKUJKOCTH B TEPMOMETPHUYECKOM
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TpyOKe OT TeMIEepaTypHl.

###Par###Habmonenue U3MEHEHUS BHYTpEHHEH
SHEPruu Teja B pe3yibTaTe Teruionepenayn M padoThl
BHEIIIHUX CHII.

###Par#t#llccnenoBanue sBIEHUS TeIUIOOOMEHa MpHU
CMEILIMBAaHUM XOJIOJIHOWU U TOPSIYE BOJBI.
#H#Par###OnpenencHue KOJINYeCTBa TEIIOTHI,
MOJTyYEHHOI'0 BOJIOW TIPH TEIJIOOOMEHE C HarpeThIM
METAJUTMYECKUM ITHITHHIPOM.

###Par#H#0Onpenenenue  yIenbHOM  TEMIOEMKOCTH
BEIIIECTBA.

#H#Par###ccnenopanue npoiecca ucrnapeHusl.
###Par###OnpeneneHre  OTHOCUTEIBHOM  BIIAXHOCTH
BO3/yXa.

#H##Par###OnpeneneHue yaeIbHON TEIUIOTHI TUTABICHUS

Jbpaa.

Ousnyeckue SBICHHUS B MPUPOJAC: MOBEPXHOCTHOE
HATAKCHUC UM KAIMWJUJIAPHBIC SBJICHHUA B IPUPOIL,
6.18 KPUCTAJUTBI B Tpupojie, usnydenue ConHia, 3aMep3anue
BOJ0EMOB, MOpPCKHE Opu3bl; 00pa30BaHHE POCHI, TyMaHa,

HNHCA, CHCTA.

TexHuyeckue  ycTpoWCTBa:  KamWUIAPBL, MPUMEPHI
UCIIOJIb30BaHUSI KPUCTAJIOB, JKUJKOCTHBI TEPMOMETD,
6.19 JaT4YUK TEeMIIepaTypbl, TEPMOC, CHCT€Ma OTOILICHUS
JIOMOB, THUTPOMETPHI, ICHXPOMETp, MapoBas TypOuHa,

JBUTATENh BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE SABJIEHU A

7.1 Dnektpuzarus Ten. [[Ba posa 3JIeKTpUIeCKUX 3apsiioB

B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH  KyioHa
7 7.2 (3aBUCHMOCTb CHJIbI B3aUMOJICHCTBHS 3apSKEHHBIX TE OT

BCIIMYUHEI 3apsA 0B U PACCTOSAHUSA MCIKIOY TeJ'IaMI/I)

Dnekrpuyeckoe none. HanpspkEHHOCTD 3JIEKTPUUYECKOTo
7.3
nonsi. I[lpuHIMN cynepno3uuu 3JIEKTPUUECKUX TOoJeH
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(Ha KaYECTBEHHOM ypPOBHE)
Hocurtenu »snekTpudyeckux 3apsiioB. DJeMEHTapHbIN
7.4 anektpudeckuil 3apsa. Crpoenue atoma. [IpoBogHUKN 1
TUDIIEKTPUKU
7.5 3aKOH COXPaHEHHUS IIEKTPUUYECKOTr0 3apsia
- OJIEKTPUYECKU  TOK.  YCIOBUS  CYIIECTBOBAHUS
' AIEKTPUUECKOro ToKa. ICTOUHMKH MOCTOSTHHOT O TOKA
HetictBus 3JIEKTPUYECKOTO TOKa (TeroBoe,
7.7 XUMHYECKOE, MAarHuTHOE). OJEeKTPUYECKHUI TOK B
JKUJKOCTSX U razax
- g Onektpuueckas uenb. Cuna Toka. DJIEKTPUUECKOe
' HaIpsHKEHUE
29 ConpotuBieHue MIPOBOJAHUKA. VYnenbHOe
' COIIPOTUBIICHUE BEILIECTBA
7.10 3akon Oma 15 ygacTka 1enu
[TocnenoBarenbHOe M NapajuIeIbHOE  COETUHEHHUE
7.11
MIPOBOIHUKOB
PaGota W MOIIHOCTH 3JIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenua
213 DNeKTpuUecKrue ey W MOTPEOUTENH SIEKTPHUSCKON
. sHepruu B ObITy. KopoTkoe 3aMbIkaHue
[TocTossHHbIE MarHuThl. B3auMopelcTBUE MOCTOSHHBIX
7.14
MarHuTOB
MarnutHoe mone. MarHuTHOe mTole 3eMIM U €ro
7.15
3HaYEHHE IS )KU3HU Ha 3emiie
216 OmneiT Opcrena. MarHuTHOE 1OJI€ JIEKTPUYECKOTO TOKA.
' [IprMeHeHne HIeKTPOMAarHUTOB B TEXHHUKE
[leficTBe MarHMTHOrO MOJs HAa IMPOBOJHUK C TOKOM.
717 DJIeKTpOABUTATENIb MOCTOSSHHOTO TOKa. Mcronb3oBaHue
- AJIEKTPOJIBUTATENIE B TEXHUYECKUX YCTPOMCTBAX W Ha
TpaHCHopTe
7.18 Oneiter @apages.  SIBieHHe  2IEKTPOMAarHUTHON
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uHaykuuu. [Ipasuno Jlenna

DIIEKTpOreHeparop. Crioco0sI MOTYYEHUS
7.19 AJIEKTPUYECKON SHEPIrUU. DJIEKTPOCTAHIINHT Ha

BO300HOBJISIEMBIX HCTOYHUKAX OHCPIUuun

[TpakTuueckue pabOTHI:

OnbITh 110 HAOTIOACHUIO JIEKTPU3ALUU TET UHAYKIIUEH
Y TIPU CONTPUKOCHOBEHUH.

UccnenoBanue JelCTBUS DJIEKTPUUYECKOrO0 TONsS Ha
MIPOBOJTHUKH M TUDJICKTPUKH.

COopka u mpoBepka pabOThl 3JIEKTPUUECKOH IIenu
MMOCTOSIHHOI'O TOKA.

W3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenne u peryaupoBaHie HAMPSHKSHUS.
UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO Yepes3
PE3UCTOpP, OT CONPOTUBJICHHUS PE3UCTOPA U HATPSHKCHUS
Ha Pe3UCTope.

OnEITHI, JIEMOHCTPUPYIOIITNE 3aBUCHMOCTD
3JICKTPUYECKOTO COIMPOTHBJICHUS IIPOBOJHUKA OT €ro
7.20 JUTHHBI, TUTOLIAAH MOMEPEYHOr0 CEUCHHS U MaTepuara.
[IpoBepka mpaBuia CIOKEHHUS HANPSHKCHUH — MPU
MOCJIC/IOBATEIbHOM ~ COCIMHEHUHM JIByX PE3UCTOPOB.
ITpoBepka mpaBwiia Ui CHJIbI TOKA MPHU HapalIeIbHOM
COCIUHEHUH  pe3ucTtopoB.  OmpenencHue  pabOTHI
SJICKTPUYECKOTO TOKa, MAYIIETO 4Yepe3 PEe3ncCTop.
OrmnpeznesnieHrne  MOIIHOCTH  BJEKTPUYECKOrO  TOKa,
BBIJICIIEMON Ha pe3uctope. MccnenoBanre 3aBUCUMOCTH
CUJIbl TOKA, UIYILIETO 4Yepe3 JIAMIIOUYKY, OT HaNpsKEHUS
Ha Hell. Onpenenenue KII/] narpesarens. MccnegoBanue
MAarHUTHOTO B3aUMOACHCTBHUS TMOCTOSHHBIX MAarHHTOB.
N3yyeHne MarHuTHOTO TOJISI TOCTOSIHHBIX MAarHUTOB TIPH
uX OObenmMHEHWH U paszneneHun. McciemoBaHue
JEHUCTBUSI DIIEKTPHUECKOr0 TOKA HA MAarHUTHYIO CTPEJIKY.

OHLITLI, ACMOHCTpHUpYIOIIHUEC 3aBUCHUMOCTb CHIJIbI
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BSaHMOI[CﬁCTBHH KaTylIKu ¢ TOKOM U MariuTa OT CHJIbI
TOKa MW HAIIpPaBJICHHUA TOKa B KaTyIIKE. I/I3yqu1/Ie

JEUCTBUSL MAarHUTHOI'O IIOJIS Ha IMpOBOAHUK C TOKOM.

Koncrpynposanue )51 HU3y4eHue paboThI
3JIEKTPOABUTATES. H3mepenue KITA
AJIEKTPOJBUIaTEIbHOM  YCTAHOBKH. OnbITbI o

HCCIICAOBAaHHUIO ABJICHUA BHGKTpOMaFHHTHOﬁ HHAYKOUU:
HCCICIOBAaHNEC W3MCHCHMI 3HAYCHUS H HaITpaBJICHUA

HHAYKOOUOHHOI'O TOKa

Odwusnueckue SABICHUS B TMPHPOJIC: DJICKTPUUECKUE
SABIIEHUSI B  arMocdepe, IICKTPUUYECTBO  KHUBBIX
7.21 OpraHU3MOB, MarHUTHOE TOJIe 3eMiid, JApei( TOIFOCoB,
POJIb MAarHUTHOI'O IIOJIA JIA )KU3HU Ha 3eMne, MOJIAPHOC

CHsIHUEC

TexHU4ecKrue yCTpONCTBA: JJIEKTPOCKOIN, aMIepMerp,
BOJITMETP, PEOCTAT, CYETUUK DIIEKTPUUECKOU DHEPIUH,

AJIEKTPOOCBETUTENbHbIE ~ NMPUOOPHI,  HArpeBaTeNIbHbBIE

1.2 3JIEKTPONIPUOOPHI (mpumepsr), AJICKTPUYECKHUE
NPEIOXPAHUTENH, JJIEKTPOMArHUT, SJIEKTPOJBUTATEINb
HOCTOSIHHOT'O TOKA, T€HEPaTOp MOCTOSTHHOT O TOKA
9 KIIACC
Kon
Kon snemenra [IpoBepsiemble 371EMEHTHI COJIEPKAHUS
paszena
MEXAHUWYECKMUE ABJIEHUA
8.1 MexaHnueckoe JBWXKEHHME. MarepuanbHas TOYKa.
' Cucrema orcuéra
9 8.2 OTHOCHUTENBHOCTh MEXaHUUECKOTO JIBHXKEHUS
8.3 PaBHOMEpHOE MTPSIMOIMHEIHOE TBHKCHHE
###Par##HepaBHOMEpHOE MPSIMOIMHEIHOE JABH)KEHHUE.
8.4 CpenHsss W  MrHOBEHHass CKOpOCTb Teja  IpH
HEpaBHOMEPHOM JIBUKEHUU
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8.5 Yckopenue. PaBHOyCKOpEHHOE IIPSAMOJIMHEWHOE
' JIBYKEHUE
8.6 #H#Par###CBo0oanoe nmageune. OnelTel [ anuies
#H##Par###PaBHOMEpHOE JBWKEHUE TIO OKPY>KHOCTH.
8.7 [Tepriog u yacrora oOpamenus. JluneitHas u yriosas
ckopocTH. LleHTpocTpeMuTenbHOe YyCKOpEeHUe
8.8 [TepBerii 3akon HproToHA
8.9 Bropoii 3akon HetoToHa
8.10 Tperuii 3axkon HeroToHa
8.11 HH#HPar###] [puHINTT CYTIEPIIO3UITNH CHUT
8.12 Cuna ynpyroctu. 3akoH ['yka
#HPar##H#Cunia  TpeHus: cujla TPEHHUsl CKOJIbKEHUS,
813 CHJIa TPEHHUS TIOKOSI, IPYTUE BUIBI TPEHUS
8.14 #HPar##H#Cuia TsDKeCTH M 3aKOH ~ BCEMHPHOTO
' TATOTEHUS. Y CKOpEeHHE CBOOOIHOrO MaJAeHUs
IBuxenne  mnaner  Bokpyr  Connna.  IlepBas
815 KOCMHYecKast CKOpocTb. HeBecoMOCTh U neperpy3ku
PaBHOBecue MaTepranbHON TOUYKH. AOCOIOTHO TBEPIOE
816 TEJOo
#H##Par###PaBHoBecue TBEPAOro Tela C 3aKPEIIEHHOU
847 ochl0 BpanieHus. MomeHT cuibl. LleHTp Tsbkectn
8.18 Nmnynsc tena. 3menenne umnyinbca. UMmynsc cuitsl
8.19 3aKOH COXpaHEHUs! UMITYJIbCa
8.20 H#HHAHPar###PeakTUBHOE IBUKEHUE
8.21 Mexanuyeckasi paboTa ¥ MOIIIHOCTh
PaGora cun TskecTH, ymnpyroctd, TpeHus. CBs3b
822 SHEPruu U paboThI
[lorenumanbHass dHeprus Tena, MOJHATOTO  HAJ
8.23 MIOBEPXHOCTHIO 3eMIIU
8.24 [ToreHunanbpHast SHEPTUs CKATON NPY>KUHBI
#HH##Par###Kunernueckas  sHeprusa.  Teopema o
825 KUHETHYECKON SHEpPTruu
8.26 #H##Par####3akoH coxpaHEeHUS MEXaHUYECKON YHEPTUH
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[IpakTuyeckue paboTHI:

Ormpenenenue cpenHeld CKOPOCTU CKOJIbXKEHHUs Opycka
WM JBW)KEHUS UIapuKa 10 HAKJIOHHOW TIJIOCKOCTH.
OmnpeneneHne yCKOpeHUs Tela MpU PaBHOYCKOPECHHOM
JBUKEHHUH 110 HAKJIIOHHOM TUIOCKOCTH.

HccnenoBanve 3aBUCHMOCTM IyTH OT BpPEMEHH IIpU
PaBHOYCKOPEHHOM JBIKEHUH 03 Ha4allbHON CKOPOCTH.
IIpoBepka rumoTe3pl: €cCid MPU PaBHOYCKOPEHHOM
JBMDKEHUHM 0e3 HadaJbHOW CKOPOCTH IYTH OTHOCSATCS
8.7 KaK psJ HEUYETHBIX YMCEI, TO COOTBETCTBYIOIUE
' MIPOMEKYTKHU BPEMEHH OMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TPEHHSI CKOJIbXKEHHUS
OT CHJBl HOPMalNbHOro pasieHus. OrnpexnencHue
ko3 duuuenta TpeHus ckonpxeHus. OnpenencHue
KECTKOCTU TMpyxkuHbL. OmnpeneneHue padOThl CHIIbI
TPEHUs IIpU PABHOMEPHOM JBMJKEHMM Te€la 110
TOpPU30HTAIBHOM mNoBepXxHOCTH. Ompenenenue padOThI
CWIbl  YOPYTOCTM  IpuU  HOAbEME  Ipy3a C
WCIOJb30BAaHUEM  HEMOABM)KHOTO M IOJBHIKHOIO

OJIOKOB

dusudeckue SBICHUS B MPUPOJIE: MPUINBBI U OTJIUBHI,
8.28 nekeHrne TutaHeT COJTHEYHOW CHUCTEMBI, PEaKTHBHOE

JABUKCHUC JKHMBbIX OPraHU3MOB

8.29 TexHuueckue  yCTpOMCTBA:  CHUJOMETP, JATYUKH
MTOJIOKEHUS, PACCTOSHUS M YCKOPEHUS, PAKETHI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHbI

KonebarenbHoe JABHIKCHUC. OcHOBHBIC XapaKTCPUCTUKU

o1 KoJIeOaHui: IepHO/, YacTOTa, aMIUIUTY/ 1A
9.9 Maremarnuyeckuit 51 IIPY>KUHHBIN MasTHUKH.
9 ' [IpeBpatienue sHEPrUM IpU KoJIeOaTETEHOM JABHKEHUH
03 3aryxaromue KojeOaHUs. BbIHYXJeHHBIE KOleOaHUS.
' Pe3onanc
Mexannueckue BoaHbL. CBONMCTBa MEXAHWYECKUX BOJIH.
9.4 IIpononbHble U MONEpEYHbIC BOJIHBL. J[JIMHA BOJIHBI U

CKOPOCTh €€ pactpocTpaHeHusi. MexaHn4eCcKHue BOJIHBI B
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TBépI[OM TCIC, CEeMCMUYECKIE BOJIHBI

9.5 3ByK. 'poMKOCTh U BbICOTa 3ByKa. OTpakeHUE 3ByKa

9.6 Wudpa3Byk u ynbTpa3Byk

[IpakTudeckue pabOTHI:

Omnpenenenue 4acToThl M Hepuoja  KoiebaHuid
MATEMATHUYCCKOTO MasdTHHUKA.

Omnpenenenre YacTOTBI W TepuoAa  KoJieOaHMMA
MPYKUHHOT'O MasiTHUKA

97 HccnenoBanrie  3aBUCUMOCTH  Tepuoia  KoyeOaHU
. IIOABCIICHHOIO K HHUTH pr33 OT JIMHBI HHUTH.
HccnenoBanne 3aBHCUMOCTH  Tepuoia  KoseOaHuit
NPYKUHHOTO MasTHHKAa OT Macchl rpy3a. lIpoBepka
HE3aBHCUMOCTH nepuojaa KoJieOaHmit rpysa,

IMOABCIICHHOI'0O K HUTH, OT MACChI I'py3a U KECTKOCTH

pyXuHbL. M3MepeHne yckopeHusi CBOOOIHOTrO MaJIeHus

dusndeckue SBJICHHUS B MPHUPOJC: BOCHPHITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MJICTPSICEHUE, CEUCMHYECKHE BOJIHEI,

IIyHaMHu, 3XO

9.9 TexHu4eckre yCTpOMCTBA: DXOJOT, HCIOIb30BAHUE
yIBTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

3HCKTpOMaFHI/ITHOC IT0JIC. SHCKTPOMBIHI/ITHBIC BOJIHBI.

104 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH

10.2 [Ikana 37€KTPOMarHUTHBIX BOJIH

10.3 DJIeKTpoMarHuTHas npupoga cBera. CKOpPOCTh CBeTa.

' BosnHOBBIE CBOICTBA CBETa
10 [IpakTuueckue pabOThI:

104 N3yuenne CBOWCTB  DJIEKTPOMArHUTHBIX BOJH C
MTOMOIIbI0 MOOMIIBHOTO TenedoHa
Oduznyeckre SBJICHHUS B MPUPOAE: OUOIOTHYECKOe

10.5 JeiicTBHE BUUMOTO, yIbTPaQHOIETOBOrO u
PEHTI€HOBCKOI'O U3JIy4EHU I

10.6 Texuuueckue yCTpOiicTBa: UCIIOJIb30BaHUE

OJICKTPOMArHUTHBIX BOJIH JJISA COTOBOM CBSI3H
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CBETOBBIE SABJIEHUA
11.1 JlyueBas mojnienb cBeTa. McTounuku cBera
11.2 [IpssMonMHEHOE pacIpOCTpaHEHUE CBETA
113 OTtpaxenue csera. [lmockoe 3epkano. 3aKOH OTpaskeHUs
' cBeTa
114 [Ipenomnenue cBera. 3akoH MPETOMIICHUS CBETa.
' [TonHOE BHYTpeHHEe OTpakeHHE CBETa
11.5 JInnza. Xop my4el B IMH3e
116 OnTuueckas cucreMa QoroanmnapaTa, MUKPOCKONA H
' Tesneckorna
117 I'maz kak onruuyeckas cucrema. bian3opykocts
' JaIbHO30PKOCTh
118 Pasnoxenue Oenoro ceera B cnektp. OneiTel HploTOHA.
' CrnoxeHue CrieKTpajabHBIX I[BETOB. Jlucnepcus ceera
[IpakTuyeckue paboOTHI:
#H##Par#H##lccnenoBanue 3aBUCUMOCTH yriia
11 OTPaXEHUS CBETOBOI'O JIy4ya OT yIJja ITaJeHUs.
###Par##13yuene  XapakTepUCTHK  HU300paKeHUs
IpeaMeTa B IIIOCKOM 3epKajie.
#H##Par#H##lccnenoBanue 3aBUCUMOCTH yriia
MIPEJIOMJICHUSI CBETOBOrO Jiyya OT yrjla MajeHus Ha
119 TpaHUIE «BO3YX — CTEKIIO».
' ##HPar##H#lonyuenne  M300paXEeHUH C  MOMOIIBIO
COOUMpAFOIIEH JIMH3BI.
#H##Par###Onpeneneane (HOKYCHOrO pacCTOSHUS |
ONTUYECKOU CUIIBI COOMPAIOIIIEH JIMH3BI.
#HHPar##H#OnbITEl 110 pa3nokeHuro Oeloro cBeTa B
CTIEKTP.
H#H#HPar###0OnBITEl IO BOCHPHUATHIO IIBETa IMPEIMETOB
P UX HAOJIOJICHUH Yepe3 IBETOBbIEC (DUIBTPHI
dwusnueckue sABICHUS B mpupoxe: 3arMeHust ComHIa u
11.10 JlyHBI, 1IBETa TEJ, ONTHYECKUE SBICHUS B armMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texanueckue YCTpOMCTBA: OYKH, MIePUCKOTI,
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(doToanmapat, ONTUIECKHE CBETOBO/IbI
KBAHTOBBGIE SABJIEHUA
121 OmnbiTel Pezepdopna m maHeTapHas MOJENb aTOMA.
' Mogens aToma bopa
192 Hcenyckanue M NOIIOLIEHHE CcBeTa aToMOM. KBaHTHI
' JInHenyaThIe CIIEKTPhI
12.3 PagnoaxtuBHOCTh. Anb(a, OeTa- u raMma-u3mTydeHHs
194 Crpoenne aroMHoro sapa. HykionHas wmopens
' aTOMHOr 0 sjpa. M3oTomnsl
125 PagnoaktuBHbie mnpeBpanieHus. [lepuon momypacmana
' aTOMHBIX SI7ep
126 SnepHbie peaknuu. 3aKOHbI COXPAHEHUS 3apsAI0BOTO U
' MacCOBOI'0 YUCEIl
12.7 DHeprus CBsI3U aTOMHBIX sijiep. CBsI3b Macchl U DHEPTUU
128 Peaknuu cunresa u neneHus saep. MICTOYHUKY SHEPTUU
12 ' ComHiia 1 3B€31
12.9 Snepnas osHepretuka. JleMcTBHME  pagUMOaKTHUBHBIX
' M3JIYYCHHUI Ha )KUBBIC OPTaHU3MBI
[IpakTudeckue paboOTHI:
HaOmioieHue CIJIONIHBIX HM  JTMHEHYATBIX CIIEKTPOB
1210 U3ITy4EHHUS.
HccnenoBanue TPEKOB: M3MEPEHUE SHEPTUU YaCTHULIBI
0 TOPMO3HOMY TTyTH (TI0 hoTorpadusam).
W3mepenue paanoakTuBHOro hoHa
@dusnueckre SBJICHUS B IPUPOAE: €CTECTBEHHBIN
PaaOaKTUBHBIN ¢on, KOCMUYECKHE Jy4H,
12.11 paaMOaKTUBHOE W3JIYYEHUE NPUPOIHBIX MHUHEPAJIOB,
JEUCTBUE PAAMOAKTUBHBIX HW3IYYEHHH Ha OpraHu3M
YyeJloBeKa
1212 TexHnueckue YCTpOMCTBA: CIIEKTPOCKOII,
' VMHJIMBUAYaJIbHBIA TO3UMETP, KaMepa Bunbcona
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IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OFPA30OBAHUS

Kon IIpoBepsiemble TPeOOBaHNS K NPeAMETHBIM pe3ybTaTaM
NMpoBepsIeMOro 0a30BOTr0 YPOBHS 0CBOEHMSI OCHOBHOM 00pa3oBaTeIbHOI
TpedoBaHus NpOrpaMMbl OCHOBHOI0 0011ero oopasoanust Ha ocHoBe PI'OC

[Torumanue pomu  PU3MKK B HAYYHOM  KapTUHE  MHUPa;
c(hOpMUPOBaHHOCTh 0A30BBIX MPEICTABICHUI O 3aKOHOMEPHOH CBSI3U
U TI03HABAEMOCTH SIBJICHUH NPUPOABI, O POJIM IKCIHEPUMEHTa B
¢usuke, o cucremooOpasymomeil pomu (UMKA B pa3BUTHH
1 €CTECTBEHHBIX HayK, TEXHHUKM M TEXHOJOrui, 00 3BOIIOLUU
busznyecKkux 3HAHUN U UX POJU B ILIETIOCTHOM €CTeCTBEHHOHAYYHOMH
KapTHHE MHpa, O BKIAJE€ POCCHMCKMX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B Pa3BUTHE HAYKH, OOBSCHEHHE IMPOLECCOB OKPYKAIOIIETO

MHpPa, pa3BUTHC TEXHUKU U TEXHOIOT I

3HaHUs O BUJAX Marepuu (BELIECTBO M IOJE), O JBMXKEHUM KaK
croco0e CyIecTBOBaHUsI MaTeprn, 00 aTOMHO-MOJIEKYIISIPHON TeopuH
CTpPOCHHS BeIeCTBa, O (U3UYECKOM CYHNIHOCTH SIBJICHHUH MPUPOIBI
(MEXaHUYECKUX, TEIJIOBbIX, JJIEKTPOMAarHUTHBIX U KBaHTOBBIX);
2 YMEHHUE pa3inyaTh SBJICHUS M0 OMMCAHUIO UX XapaKTEPHBIX CBOUCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JaHHOE (U3HUECKOE SIBIICHUE;
YMEHHE pPaclo3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NUECKUX SBICHUIM
B OKpYXalollleM MHpe, BBIAEISAS HX CYIIECTBEHHbIE CBOWCTBA

(mpu3HaKn)

BJ'IaI[eHI/IC OCHOBaMHU ITOHATHHHOI'O arfIapara U CHUMBOJIHUYCCKOI'O

A3bIKa (I)I/I3I/IKI/I " HUCIIOJIB30BAHHUC UX MJId PCIICHUA y‘{e6HLIX 3a1aa4,

3 YMEHHE XapaKTepPH30BaTh CBOWCTBA TeJ, (PUINUCCKUE SIBICHUS H
MPOIIECCHI, UCTIONB3YS (PyHTaMEHTATbHBIE H SMITUPUUECKHUE 3aKOHBI

4 YMmeHnune onucrBaTh HU3Y4YCHHBIC CBOIICTBA TEI U (bHSI/I‘-IGCKI/IC SBJICHHUA,
UCIIOJNIb3Ys (PU3HUECKHUE BEITMUUHBI
BnageHue ocHOBaMHM METOJOB HAaydyHOTO TIO3HAHHS C Y4ETOM

5 COOFOICHUS TIPaBHJI OE30MMACHOTO Tpyna: HabmroaeHue (PU3NIeCKIX

SIBJICHU

YMCHHUEC CaMOCTOSATCIBHO CO6I/IpaTL IKCIICPUMCHTAJIbHYHO YCTAHOBKY
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U3 JTaHHOTrO Habopa 00OpynoBaHMs MO WHCTPYKIMH, ONUCHIBATh XOJ
OIIBITA M 3aMKCHIBATH €TO PE3YJIbTATHI, (HOPMYIHPOBATH BBIBOMBI;
MIPOBEJICHHE MPSMBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEIUYNH:
yYMEHUE IUIaHUPOBAaTh M3MEPEHMs, CaMOCTOSATEIBHO COOUpaTh
JKCIICPUMEHTAIIBHYK0  YCTAHOBKY II0 HMHCTPYKLMH, BBIYHUCIATH
3HAQUYECHHUE BEIMYMHBI U AHAIM3UPOBATH IIOJYYEHHBIE PE3YJIbTATHI C
Y4€TOM 33/IaHHOM ITOTPELIHOCTH PE3YIBTATOB U3MEPEHHIA;
IIPOBEJCHUE  HECIOXKHBIX  OKCIEPUMEHTAIBHBIX  HMCCIEIOBAaHUM;
CaMOCTOSITENILHO ~ COOMpPAaTh  AKCIEPUMEHTAIBHYIO YCTaHOBKY U
IIPOBOJUTH  MCCIENOBAHME IO  UHCTPYKUUHU,  IPEIACTABIATH
MOJTy4YEHHbIE 3aBUCUMOCTH (U3NYECKUX BEJIWYUH B BUJE TaOIHI] U
rpaMKoOB, yUYUTHIBATh OTPELIHOCTH, JIETaTh BHIBOJIBI 1O PE3YyIbTaTaM

HUCCICOOBAaHUA

[ToHnmaHue  XapakTepHBIX  CBOWCTB  (PU3MYECKUX  Mojesen
(MaTepuasibHas TOYKa, aOCOMIOTHO TBEPAOE TENO, MOJAEIH CTPOCHHUS
6 ra3oB, >KMJIKOCTEM W TBEpABIX TeEJ, IJIAHETapHAs MOJAEIb aToMa,
HYKJIOHHasi MOJIEJIb aTOMHOTrO $ijpa) U YMEHHE NPUMEHITb UX IS

00BsICHEHHS (PU3UIECKUX MTPOIIECCOB

YMmeHue oOBSCHATH (PU3UYECKUE MPOLIECChl U CBOMCTBA TEl, B TOM
YUCI€ W B KOHTEKCTE CHUTyallMil IPaKTUKO-OPUEHTHPOBAHHOTO
7 XapakTepa, B YaCTHOCTH, BBIABIIATH IIPUYMHHO-CICACTBEHHBIC CBA3U U
CTPOUTH OOBSCHEHHE C ONMOPON HAa U3YyUEHHbIC CBOMCTBA (PU3NYECKUX

SIBIICHUH, (PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH ¥ MOJCIN

YMeHue pemarth pacu€THbie 3amauu (Ha Oa3e 2 — 3 ypaBHEHUH),
UCTIONB3Ys 3aKOHBI W (OPMYINbI, CBA3BIBAIOLINE (PU3HUECKHUE
BEJIMYMHBI, B YAaCTHOCTH, 3alUChIBaThb KpaTKOe YCIIOBUE 3a/ayM,
BBISBJISITH HEJOCTAIOIIME JaHHbIE, BbIOMpATh 3aKOHBI U (OPMYJIBL,
HEOOXOJUMBbIe IS €€ pEeIIeHUs, UCIIOb30BaTh CIIPAaBOYHBIC JaHHBIE,
IPOBOJUTH PACUYEThl M OLIEHUBATh PEATMCTUYHOCTh MOIYYEHHOTO
3Ha4YeHUs1 (PU3NYECKON BEIMYMHBI, YMEHHE ONPEACISATh Pa3MEPHOCTh

¢bu3nyecKoil BETUYNHBI, TOTYYEHHOH MpU PEeLIEHUH 331a41

YMeHHe XapakTepu3OoBaTh IPUHLMIBI  JACUCTBUS TEXHUYECKUX
YCTPOUCTB, B TOM 4HCIE OBITOBBIX NPUOOPOB, M MPOMBIIUIEHHBIX

TCXHOJIOIMYCCKUX ITPOLCCCOB IO UX OIMHCAHUIO, UCIIONIb3Yyd 3HAHUA O

CBOMCTBaxX (bI/I3I/I‘-IeCKI/IX SBJICHUH U HGO6XO,Z[I/IMBIC (I)I/I?»I/IIIGCKI/IG
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3dKOHOMCPHOCTHU

YMeHne UCHonb30BaTh 3HAHUA O (U3MYECKUX SBICHUSAX B
MOBCETHEBHOM KU3HU s o0ecreueHuss Oe30MacHOCTH  MpHU
oOpamieHnn ¢ OBITOBBIMH ~ TpUOOpaMH U TEXHHUYECKUMH
10 YCTPOMCTBAMH, COXPAHEHHS 3JI0POBbS H  COONIOACHUS HOPM
HKOJIOTUYECKOTO TIOBEJCHUSI B OKpY’KaloLlell cpeze; MOHUMaHHE
HEOOXOJMMOCTH TMPUMEHEHHS JOCTHKEHUN (DU3MKM M TEXHOJIOTHMA

JIg palfliOHAJIbBHOT'O MPpHUPOAO0ITOJIB30BaAHUS

OnpIT TOMCKa, MpeoOpa3oBaHUS M TMPEJICTaBICHHS HWH(OpMauu
(bU3MYECKOTr0 COJIep)KaHUSI C HCIONB30BaHUEM HH(OPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHUI; YMEHUE OLEHUBATH JOCTOBEPHOCTH
MOJIy4YeHHOW WH(GOpMAIlMd HAa OCHOBE HMEIONIUXCS 3HAHUU W
JIOTIOJTHUTENBHBIX ~ HWCTOYHMKOB; YMEHHE  HCIOJIb30BATh  MpPHU
11 BHITIOJTHEHUH y4YeOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JUTEpaTypy
(U3HYECKOTO CONIEpKaHUs, CIIPABOYHBIC MATEPUANIBI, PECYPCHl CETH
WNntepuer; BiageHue 0a30BBIMH  HaBBIKAMH  MPEeOOpa3oBaHUS
uH(popManuu M3 OJHOM 3HAKOBOM CHCTEMBbI B JPYryl0; yMEHUE
CO3/1aBaTb COOCTBEHHbIE MHUCHMEHHBIE W YCTHBIE COOOIIEHHUS Ha

OCHOBE MH(OPMAITUHU U3 HECKOTbKUX UCTOYHHKOB
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INEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITIPOBEPAEMBbBIX HA OI'D
11O PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe JBukeHHe. MarepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCUTENBHOCTD IBHKEHUS
PaBHOMepHOE U HepaBHOMepHOe JBHkeHHe. CpenHss ckopocTs. Popmyna Jyis
1.2 BBIUUCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE mpsMonMHENHOE JBUYKEHUE. 3aBUCUMOCTb KOOPAUHATHI T€la OT
BPEMEHH B CIydae paBHOMEPHOTO MPSMOJIMHEHHOTO JIBUKEHUS:
13 (1) =x,+vt
I'paduky 3aBUCUMOCTH OT BPEMEHH Ui TPOSKIUU CKOPOCTH, TPOCKINU
MepeMenieHusl, MyTH, KOOpAMHATHI TMPH PABHOMEPHOM MPSIMOJIUHEHHOM
JBUKCHUH
3aBUCHUMOCTh KOOpDJMHATHl T€la OT BPEMEHU B CIIydae PaBHOYCKOPEHHOIO
IPSIMOIMHEWHOT O IBUKEHUS :
2
S =vg # i+ ay = ;
2
@opMmyibl Ui NMPOSKIUU MEPEMEIICHUs], NMPOEKIIUU CKOPOCTH M TPOEKIIUH
YCKOpPEHUS PU PaBHOYCKOPEHHOM MPSMOIUHEITHOM BUKCHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'paduky 3aBUCUMOCTH OT BPEMEHH JUIl TNPOEKIMH YCKOPEHHsS, NPOEKLIUU
CKOpOCTH, MPOEKIUH MepeMelIeHUsl, KOOPAMHATHI MpPU PABHOYCKOPEHHOM
MPSMOJIMHEMHOM JABHXKEHUU
CBoOoanoe manenue. GopMyIbl, OMUCHIBAIOIINE CBOOOJHOE TMAaJeHUE Teia TI0
1.5 BEPTUKAIM (JABM)KEHHE Tella BHHU3 WMJIM BBEPX OTHOCUTENIBHO IOBEPXHOCTH
3emnu). ['paduku 3aBUCMMOCTH OT BpEMEHH [JIsl TMPOEKIUU YCKOPEHHS,
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OpOCKIUMU CKOPOCTH H KOOpJAWUHATBI IIpHU CB060I[HOM nmagaCHun TEjIa II0

BEPTHUKAIIN

CKOpoCTh pPaBHOMEpPHOTO JBIKGHHUS Teja 10 OKPYXKHOCTH. HampaBienue
CKOpPOCTH.

@opmynia g BBIYUCIEHUS CKOPOCTH 4YEpe3 PaguyC OKPYKHOCTH W TEPHUOJ

oOparieHus:
L= iMR
T
LentpocTpemMuTensHoe ycKopeHHe. HampaBieHne IEeHTPOCTPEMHUTEIHHOTO
1.6 yckopeHus. @opmyra uisl BEIMUCIEHUS] YCKOPEHU S :
2
a. = v
=R

Macca. IInornocts Benjectsa. @opMyina sl BBIYMCICHUS TUIOTHOCTH

_m

17 P=7
1.8 Cuna — BekropHas ¢uznueckas BeanurHa. CioxeHue cui
1.9 SIBnenue nnepuuu. Ilepseiii 3akoH HeroToHa

Bropoii 3akon HprotoHa:

F=m-a
1.10
ConanpaBiaeHHOCTb BEKTOpa YCKOPEHUS Tella U BEKTOpa CHUJIbL, JeHCTBYIOIIEH Ha
TEN0
B3anmopeiicteue Ten. Tperuit 3akoH HproToHa:
1.11 F p _P-l—}E
112 TpeHnne nokost U TpeHue CKobkeHns. @opMyiia 171 BBIYACIECHUS MOIYJISL CHIIBI

TPEHUSA CKOJIbXCHUS:
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1.13

Hedopmarus tenma. Ynpyrue u Heynpyrue aedopmanuu. 3akoH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TSITOTCHUE. 3aKOH BCCMHUPHOI'O TATOTCHUSA:

my -1,
F=g L1 _2%
R
Cuta TshkecTH. Y CKOpeHHE CBOOOHOTO TaICHHUS.
dopmyra sl BBIYUCIIEHUS CUIIBI TSDKECTH BOJM3H MOBepxHOCTH 3emiu: F = mg.
JBmxenne muanet Bokpyr Connna. [lepBas kocMuyeckas CKOpOCTb.

HesecomocTs u neperpys3ku

1.15

NMnynec Tena — BeKkTopHas pu3ndeckas BEIUYUHA.
=m0

Nmnynbe cucremsl Ten. M3menenune umiynbsca. UMITynbe cuiisl

1.16

3akoH COXPAHCHUS UMITYJIbCa IJIA 3aMKHYTOﬁ CHUCTCMBI TCII:
D=0, i, U, =const

PeakTtuBHOE IBMKEHNE

1.17

Mexannueckasi pabora. opmyrna [ist BBIYUCIEHUS paOOThI CUIIBI:

A=F5ooscx

MexaHn4deckas MOITHOCTb:

=24
I

1.18

Kunernueckas u IMOTCHLIWAaJIbHAA SHCPIrus. d)opMyna JJIs1 BBIYHUCIICHUA

KUHETHYCCKOU OQHCPIUun:

HE)E
Ey ="

TeopeMa o kuHeTHuecKOM dHEprun. GopmMyra 1 BBIYUCICHUS [IOTEHIUAIBHON
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OHCPIruM TCJjia, NOAHATOIr O

Hax 3eMIIEH:

E,=mgh

MexaHudeckasi SHEPTHsi:

E=E;.+E 2
1.19 .
3aKOoH COXpaHEHUsI MEXaHUYECKOM sHeprun. @opmyiia Juist 3aKOHA COXPAaHEHUS
MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CUJI TpeHus: E = const.
[IpeBpareHne MEXaHMYECKOW YHEPTHH MPU HATMYUH CUJTBI TPEHUS.
[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIOY» MEXAHUKHU.
Peruar. Momenrt cumbr: M - FI.
VYcnoBue paBHOBECHS pblyara:
M +M +..=0
1.20
[MonBukHbIi 1 HenoaBMKHBINA 0510KU. KII/I mpocThIX MeXxaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[laBiienue TBEpIOro TENA.
dopMyita U1l BBIYMCICHUS TaBIECHUs TBEPIOrO Tea:
_F
Pe3
191 JaBnenue raza. ATMOcepHOE TaBICHHE.
IM'mapocrarnyueckoe naBiieHUe BHYTPH KUIKOCTH.
dopmyna Il BBIYMCICHUS AaBJICHUS BHYTPH KUIKOCTH:
D=pgh+Py,
1.22 3akoH [lackans. 'unpaBandeckuii mpecc
3akon Apxumena. Dopmyna a8 OOpEeACTICHUS BbITAJKUBAIOIIEH CHIIBI,
JEHCTBYIOLIEH Ha TeJO, MOrPyKEHHOE B KUAKOCTb MM Ta3:
1.23

F_jlm_ =pgV

VYcaoBue nnaBanus tena. [InaBanue CYIO0B M BO3QYXOILJIaBaHUEC
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MexaHn4ecKre KOJIeOaHus. AMHJ’II/ITYJIB., nepuoa M 4Yacrora KoJIeOaHMIA.

®opmyna, cBA3bIBaOLIAs YACTOTY U MEPUOA KOICOaHMI:

1.24
v = 1
T
195 MaremaTuueckuii W TPYKUHHBIM MaaTHUKH. [IpeBpamienue sHepruv mpu
KOJIE0ATEILHOM JIBHKEHUN
1.26 3aryxaromue Konebanus. BeiHy)aeHHbIe konebanus. Pesonanc
Mexanndeckue BOJNHBI. [IpomonbHble M TONepeyHble BOJHBI. [[nMHA BOJHBI U
CKOPOCTb PacpOCTpaHEHHUS BOJTHBI:
1.27
h=v-T
198 3ByK. ['poMKOCTh M BbICOTa 3ByKa. OTpak€HHWE 3BYKOBOH BOJIHBI HAa TpaHUIIE

nByx cpell. MHdpa3Byk U yabTpa3ByK

Ipakmuyeckue pabomol

W3mepenue cpenHedl INIOTHOCTH BELIECTBA; apXUMENOBOM CHUIIBI; JKECTKOCTH
NPYXUHBL, KOA(P(UIIMEHTAa TPEHUS CKOJBXKEHUsS; pabOTbl CHIIBI TPEHHS, CHIIBI
YOPYrOCTH;, CPEIHEH CKOPOCTU JBUKEHUS OpycKa MO HAKJIOHHOM IJIOCKOCTH;
yCKOpeHusi Opycka NpH JABMKCHMM 110 HAKIOHHOM IUIOCKOCTH; YacTOTBl M
nepuoja KojgeOaHMH MaTeMaTHMYeCKOro MasTHUKA; 4YacTOTbl M Iepuoja
KoNleOaHui MPYKMHHOTO MAasTHUKA; MOMEHTA CHJIBL, JCWCTBYIOLIETO HA phIYar;
paboThl CHJIBI YHOPYrOCTHM MpU NOABbEME Ipy3a C MOMOIIBIO HEMOABUKHOIO
0110Ka; pabOThI CUJIBI YIPYTrOCTU IPU MOABEME Ipy3a C MOMOIIBIO MOJBUKHOTO
1.29 OoKa.

HccnenoBanue 3aBUCUMOCTH apXMMEAOBOM CHJIBI OT 00BbEMa MOTrpyKEHHON
YacTH TeJla U OT IJIOTHOCTH KHUAKOCTH; HE3aBUCUMOCTHU BBITAJIKUBAIOLIEH CHUJIBI
OT MacChI TEJIA; CUJIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIbHOI'O JaBJICHUS U OT
poZia MOBEPXHOCTH; CHJIbl YIPYTOCTH, BO3HHUKAIOIIEW B NPYKUHE, OT CTEIECHU
nedopManuu MpyXUHBL; YCKOpeHUsl Opycka OT yrila HakJOHa HaIpaBiIsAroOIIeH;
nepuoaa (4acToThbl) KojeOaHUM HUTAHOTO MasiTHUKA OT JJMHBI HUTH; NEpHoAa
KoJIeOaHUH MPYKMHHOIO MAsATHUKA OT MAacChl I'py3a U JKECTKOCTH NPYKUHBI;
UCCIIeIOBaHUE HE3aBHCHMOCTH IE€pHOAa KOJNeOaHWNH HMUTSHOIO MAasTHUKA OT

MacCcChI I'pys3a. HpOBepKa YCJIOBUA paBHOBECHUA pblyara

Qusuueckue sA6NeHUs 8 Npupoode: TPUMEPHl IBUKEHHUS C Pa3IUYHBIMU

1.30 CKOpPOCTSIMH B KMBOM U HEXUBOW MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U

TCXHUKC, MNPUWIHWBbBI W OTJHMBBI, JABWKXCHHUC IUIAHCT Connaeunoi CHUCTCMBI,
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PEaKTUBHOE IBUKCHHE KUBBIX OPTaHW3MOB, PbIYard B Telle YelIOBEKa, BIUSHUE
aTMoc(epHOro JaBliCHUS] HA >KMBOW OpraHU3M, IUIaBaHWE PBIO, BOCTIPUATHE
3BYKOB KHBOTHBIMU, 36MJIETPSICEHHE, CECMUYECKHIE BOJIHBI, I[yHAMH, 9XO
Texnuueckue ycmpoticmea: CUUJOMETP, JATUUKU TOJOKEHUS, PACCTOSHUS U
YCKOpPEHUS, ITUHAMOMETpP, TOANIUIHUKA, PaKeThl, pblYar, TOABWXHBIA U
131 HEMOJIBMKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTb, MPOCThIE MEXaHU3MBbI B OBITY,
' COOOIIAIONINECS] COCYMbI, YCTPONMCTBO BOJOMPOBOJA, THIPABIMYECKUN Mpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
WCIIONIb30BaHUE YIIbTPa3ByKa B OBITY M TEXHUKE
2 TEIUIOBBIE ABJIEHUA
OCHOBHbBIE  TIOJOXEHHUS  MOJIEKYJISPHO-KMHETUYECKOM TEOpUU  CTPOCHHS
2.1 BelecTBa. Mojenu TBEPOro, KUIKOrO U Ta3000pa3HOro COCTOSHUN BEIIECTBA.
Kpucrannuueckue u amopdHbie Tena
25 JIBuxenne dyactuil BemiectBa. CBA3b CKOPOCTH JBMJKEHHS YacTUI[ C
' Temnepatypoil. bpoyHoBckoe nBmkenue, mupdysus
2.3 CMaunBaHuE U KaWUISIPHBIC SIBICHUS
2.4 TemoBoe pacmupeHue u cxaTue
2.5 TemnoBoe paBHOBECHE
26 Buyrtpennsas osnHeprus. PaGora u Teruionepenadya Kak CHOCOOBI HM3MEHEHMUS
' BHYTpEHHEH dHEeprun
2.7 Bune! Tenonepenaun: TeMIONPOBOAHOCTh, KOHBEKIIUS, U3TyUCHHE
HarpeBanue wu oxnaxnaenue Ten. KoaumdecTBO  TEmIOTHL. Y AelbHAs
TETIOEMKOCTB:
2.8
O=am(t,—1)
3aKOH COXpaHEHUs SHEPruu B TEIUIOBBIX Ipoleccax. YpPaBHEHUE TEIIOBOIO
Oananca:
2.9
QO +0, +..=0
Ucnapenne u koHueHcanus. M3MeHeHWe BHYTPEHHEH SHEpPrud B MpOLECCe
210 ucmapeHus W KoHAeHcanuu. KuneHue IKUIKOCTH. YJelbHas TerioTa
' napoo6OpazoBanus: L = Q/m
211 BiaxxgocTts Bo3ayxa
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[InaBnenne wu kpuctasumszauus. VI3MEHEHME BHYTPEHHEH DSHEPrUM IpHU

IUIaBJICHUHW U KPUCTAJUIU3AllH. yIIeJIBHaSI TCIJIOTA IIJIaBJICHHUA:

2.12
2=2

m

BryTpeHHs dHEeprus CropaHus TOILIMBA. Y IEbHAs TEIJI0TAa CTOPAHUS TOILIIUBA:
2.13 g=Q/m

2.14 [Tpunnmne! padots! TermnoBbx AsuraTenei. KII1JI remmoBoro npurarens

IIpaxmuueckue pabomol

N3mepenue yaenpHOM TEIIOEMKOCTH METaNIMYECKOro LMIUHAPA; KOJIWYeCcTBa
TEIUIOTHI, TMOJYyYEHHOrO0 BOJOW KOMHATHOM TeMIepaTrypbl (QUKCHpOBAHHOU
Macchl, B KOTOPYIO OIYIIEH HAarpeTblidi IWIMHIAP; KOJWYECTBA TEIUIOTHI,
2.15 OTJIaHHOT'O HAarpeThiM HUJIUHIPOM, IOCJIE OMYCKAaHUS €ro B BOJY KOMHATHOM
TEMIIepaTyphbl; OTHOCHUTEIHHOM BIAXHOCTH BO3JyXa; YJEIbHONH TEIUIOTHI
aBieHuss JbAa. MccnepoBaHWe W3MEHEHUs TEMIIepaTypbl BOJBI  MpHU
Pa3IMYHBIX YCIOBHUAX; SBICHUS TEMJIO0OOMEHA MPU CMEIIMBAHUU XOJOJHOU H

ropsiueii BO/bl; Mpoliecca UCTIapeHus

Qusuyeckue s61eHUs. 8 Npupode. TIOBEPXHOCTHOE HATSIKCHUE M KAIlWJUISIPHBIC
2.16 SIBJICHUSI B MPUPOJIC, KPUCTALIBI B Tpupoje, unydenue ColHila, 3amep3aHue

BOJI0EMOB, MOpPCKHE Opur3bl; 00pa3oBaHUe POChl, TyMaHa, WHesl, CHera

Texnuueckue ycmpoﬁcmea.‘ KalmuJIgpbl, IPpUMCPBI UCITOJIB30BAHUA KPUCTAJLIOB,

XKHUJKOCTHBIM TEPMOMETp, NAaTYUK TEMIIEPATyphl, TEPMOC, CUCTEMa OTOIUICHHUS

e JIOMOB, TUI'POMETPBI, IICUXPOMETP, MapoBasi TypOMHA, BUrATENIb BHYTPEHHET O
CrOpaHus

3 OJIEKTPOMATHUTHBIE ABJIEHUA

3.1 OnexTpusanus Tei. J[Ba BUa 3JIEKTPUUECKUX 3aps10B

3.2 B3anmopeiicTBue 3apsykeHHbIX Tell. 3akoH Kyiona

3.3 3aKOH COXPAHEHHUS ICKTPUICCKOrO0 3apsiia

34 Onexkrpuueckoe mnone. Hampspk€HHOCTh 3nexkTpudeckoro noid. IlpuHnmn
' CYIEPIIO3ULINU 3IEKTPUUYECKUX IT0JIeH (Ha KaueCTBEHHOM YPOBHE)

35 Hocurenu »snexrtpudeckux 3apsaoB. JleMCTBUE JJIEKTPUYECKOrO IIOJIA HA
' aeKTpudeckue 3apsabl. [[pOBOJHUKN U TUAIEKTPUKH

3.6 [TocTosiHHBIN AneKTpUYecKuil TOK. [leficTBus 3mexkTpudeckoro Toka. Cuma Toka.
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Hanpsxenue.
I=qg/t,U=A/
DIIEKTPUYECKOE COMPOTUBJICHUE. Y ICTBHOE 3JIEKTPUUECKOE COITPOTUBIICHUE:

3.7 R =pl/S

38 3akon Oma jiist yuactka snekrpuueckoit nernu: | = U/R
[TocnenoBarenbHOE COEIMHEHHUE POBOIHUKOB:

I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapannensHoe coeMHEHUE MPOBOJHUKOB PABHOT'O COMIPOTHUBIICHUSI:
U=U;I=1+1;R=2.
2 2 P
CwMmenianHbple COSTUHEHHS TIPOBOJHUKOB
Pabora u mormHOCTE 251ekTpudeckoro Toka. A = Ult, P = Ul

3.10
3akoH J[>oyns — JleHua:

3.11 O=I"R-t

3.12 OnbiT Opcrena. MarHuTHoe moje MPSAMOrO NPOBOJHUKA C TOKOM. JIMHMM
MarHUTHOW WHTyKITHH

313 MarsuTHoe TI0JIE IIOCTOSHHOIO MarHuta. BzamMojeicTBHE NOCTOSHHBIX
MarHuTOB

3.14 JleficTBHEe MarHMTHOTO TIOJIS1 HA TIPOBOJIHUK C TOKOM

3.15 Omnbiter @apanes. SABneHue mekTpoMaruuTHON HHAYKIUH. [IpaBumno Jlenma
Ipaxmuueckue pabomol
W3mepeHne  AIEKTPUYECKOTO  COMPOTHBIEHUS  PE3UCTOpPA;  MOIIHOCTH
AJIEKTPUYECKOTO TOKA; pabOTHI AIEKTPUIECKOT O TOKA.

3.16 UccnenoBanne 3aBUCUMOCTH CHUJIBI TOKA, BO3HUKAIOIIETO B TPOBOJHUKE
(pe3ucTopsl, JaMIIouKa), OT HAIPSHKEHUs HA KOHI[AX MPOBOJHUKA; 3aBUCUMOCTHU
COMPOTHUBJIEHUS OT JJIMHBI TPOBOJAHMKA, TIOMIAIN €r0 MOMEPEUYHOro CEYCHUsS U
YIEIBHOTO COMPOTUBIICHUS.
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HpOBepKa npaBujia 1A JJICKTPUICCKOTO HAIIPAKCHUA TIPH HOCICIOBATCIIBHOM
COCIMHCHHUU IIPOBOJHUKOB; IIpaBWJia MJIA CHJIBI JSJICKTPUYCCKOrO TOKa IIpH

napajuieIbHOM COEIMHEHUH TIPOBOIHUKOB (PE3UCTOPHI U JIAMIIOYKA)

Qusuueckue s6NeHUs 6 npupode: SIEKTPUUECKUE SBIEHHS B arMocdepe,
3.17 AJIEKTPUUYECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE TI0JIEe 3eMITH, JIpei( MOIIOCOB,

POJIb MAarHuTHOI'O IIOJIA AJIA )KU3HU Ha 3CMJ'I6, MOJIAPHOC CUAHUC

Texnuueckue ycmpoticmeéa: HIEKTPOCKOI, aMIIEpMETp, BOJIBTMETP, pPeocTar,
CUETUYMK  DIIEKTPUYECKOH  DHEPrUH,  DIIEKTPOOCBETHUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPOITPUOOPHI (IpuMepsl), AJICKTPUYECKHE
MPEIOXPAHUTENH, DSIEKTPOMArHUT, OJJIEKTPOJBUTATENh MOCTOSHHOIO TOKa,

TEHEepaTop MOCTOSHHOIO TOKA

3.19 DnekTpoMarHuTHbIe BONHBL. [1Ikana 31eKTpoMarHuTHEIX BOJTH
3.20 JlyueBas mojensb cBeTa. [IpsiMmonmHeliHOe pacpocTpaHEeHUE CBETa
3.21 3akoH oTpaxkeHus cBera. [liockoe 3epkaio
3.22 [Ipenomienue cBeTa. 3aKOH MPETOMIICHHUS CBETA
3.23 Jucnepcus ceeta
394 JIunza. Xon nydeit B nuH3e. DOKyCcHOE paccTosHME JUH3bI. OnThueckas cuiia
' mun3el: D = 1/F
3.25 I'ma3 xak ontuyeckas cucrema. OnTuyeckue npruoopsl
IIpaxmuueckue pabomol
###Par###lI3MepeHre ONTHYECKON CHIJIBI COOMparolmield JTUH3bI; (OKYCHOTO
paccTosiHUsI coOMparoleit TMH3bI (110 CBOMCTBY PaBEHCTBA pa3MEPOB MpenMeTa U
M300paKeHMsI, KOT/Ia MpeIMeT PaclojoXKeH B JBOWHOM (pokyce), mokaszarens
3.26 MIPEJIOMIICHUS CTEKJIA.
###Par###lccnenoBanue CBOWMCTBA M300paKEHUS, TMOTYYCHHOT'O C TMOMOIIBIO
cobmparomieil JTUH3bI, U3MEHEHUs (OKYCHOTO PACCTOSIHHS ABYX CIOKEHHBIX
JIMH3; 3aBUCHMOCTH yIJIa MPEJTOMJICHUS CBETOBOTO JIyda OT yrja IaJeHHs Ha
TPaHULIE «BO3YX — CTEKIO»
397 Qusuueckue senenuss 6 npupode: 3armeHuss ConHua u JlyHel, 1uBera Teu,
' ONTHYECKHE sIBJICHUS B aTMoc(epe (IBeT Heba, pedpakius, paayra, MUPaK)
328 Texnuueckue ycmpoticmea: OYKH, TIEpUCKOIN, (oToanmapar, ONTHUYECKHE
' CBETOBOJIbI
4 KBAHTOBBGIE ABJIEHUA
4.1 PagnoaktuBHOCTh. Anb(da-, O6era-, ramma-u3nydeHusi. Peakiuu anbda-u Oera-
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pacmana

4.2 Omneitel Pe3epdopaa mo paccesinuro anbda-vactuil. [nanerapHas Moaens aroma

4.3 CocraB aromHoro siapa. M3oromns

4.4 [Tepuox momypacmnajia aTOMHBIX AP

4.5 SnepHbie peaknuu. 3aKOHBI COXPAHEHUS 3apsAI0BOr0 H MACCOBOTO YHCEI
Qusuyeckue A6NleHUs 6 Npupode: E€CTECTBEHHBIM PaJHOAaKTHUBHBIA  (OH,

4.6 KOCMUYECKHE JIy4M, pPaJAUOAKTHUBHOE H3Iy4YCHUE MPUPOAHBIX MHUHEPAIOB,
JICWCTBUE PAIMOAKTUBHBIX M3JIyUCHUI Ha OPraHU3M YelIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOII, WHIAWBHUIyalTbHBIN JTO3UMETpP, KaMmepa

Bunbcona, sigepHast sHepreTrka

[IOKYMEHT MOAMWCAH 3NIEKTPOHHOM MOAMMCHIO

MYHULUUNAJNIbHOE KASEHHOE OBLLEOBPA30OBATEJIbHOE y‘-IvPE)KAEHVIE CepTucmkat FDS8E6A387D6A81BC17F132143562939F
"CPEAHSASA LWWKOJIA N21" IKOTEJ/IbHUKOBO BOJITOrPAJCKOUW OBJIACTH, [evicteyeT ¢ 15.07.25 no 08.10.26
PomaHoBa OkcaHa CTaHucnaBoBHa, vpekTop




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJA

HUD®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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