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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢uU3MKEe Ha YPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera « Ousnkay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OPraHU3ALMIO H3YYCHHS
¢bu3MKN Ha AEATETBbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKE yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanusanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYy4EHHUs, a TAaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma mo ¢u3uKe ycTaHABIUBAET paclpeaesieHne yueOHOro MaTepuana
1o rojam o0yudeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TIporpaMmma mo ¢Qu3uke pa3zpaboTaHa C UENBIO OKAa3aHUS METOIUYECKOU
MOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO y9eOHOMY TPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHUEH, OHOJIOTHEN, aCTPOHOMHUEH U (pu3nUYecKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAyYHYI0 KapTHHY MHpa, NMPEIOCTaBIseT Haubojee SICHbIC
o0Opa3Ilpl MPUMEHEHHsSI HAYYHOTO METOJA TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUHU €CTECTBEHHOHAYYHOW TPAMOTHOCTU M
MHTEepeca K HayKe Y 00yJaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JI0Ka3aTeNIbCTBA JUIS TOTY4eHHSI BHIBOJIOB.

[lenn wsyueHus GU3WMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHus ydeOHoro mnpeamera «Dusuka» B
oOpa3zoBaTenbHBIX oOpraHusamnusix Poccuiickoit ®exaepanuu, pean3yrOIIUX
OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (poTokos oT 3
nekaopst 2019 r. Ne [TK4BH).
Heian usyuyeHus pusuku:

IpHOOpeTEHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBJICHUSIM;
(dbopMHUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYCHHs OCHOB
CTPOCHHMSI MaTePHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O POJU (U3UKH IS Pa3BHTHSA JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  TPEJACTABICHUH O  BO3MOXHBIX  cepax  Oynymei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 10 (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHrue 3HaHUM O JUCKPETHOM CTPOCHHUU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOPETCHUE YMEHUIN OMUCHIBATh U OOBSACHITH (U3UYECKUE SBJICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUINUX pACUYETHBIX 3a7ad C
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHN HAONIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHSA C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB PabOThl ¢ MH(pOpManUel (GU3NUECKOTO COAEpKaHUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha uzyuenne ¢usuku (0a30BbI ypOBEHb) HAa YpPOBHE OCHOBHOI'O OOIIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HEZEN0), B §
Kiacce — 68 yacoB (2 daca B Hegmeno), B 9 kinacce — 102 gaca (3 yaca B HeZeN0).

[Ipennaraemeiii B mporpaMMe no (Gpu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOy4JaroIMXcs, CIHUCKa AKCIICPUMEHTAIBHBIX 3a/JaHHM, MpEeIIaraéMbplXx B pamMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

@usnka — Hayka o mnpupone. fABieHus npupoabl. PUHYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeNMUMHBL. M3MmepeHue @uanyueckux BelWyuH. Duznyeckue
npudopsl. [lorpentHocts u3mepeHunili. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4yHBId METOJl MO3HAHMA: HAONIOJIEHHE, MOCTAHOBKA HAYYHOI'O
BOIPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C MOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOPHl U MPOLEAYypa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimaul.
1. OmnpeneneHue UEHbI ASIEHUS MIKaJIbl U3MEPUTEIBHOI0 TpUOOopa.
2. M3mepeHue pacCTOSHUMU.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIHA KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPaTypBl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Paznen 2. IlepBoHayasibHbIE CBeJeHUS 0 CTPOCHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) Tell. B3anMOCBS3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIpDHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.



2. Habmonenne nuddysumn.
3. HaOGmonenue ~ siBieHuid,  OOBACHAIOIIMXCA  MPUTSHKEHUEM  WIIHU
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM DPsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBu:KeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUS.
SBnenne uHEpUMM. 3aKOH HMHEPUUHU. B3aummopaeicTBHE TeNl Kak NpUYHHA
U3MEHEHUSI CKOPOCTM JBMXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.
Cuita Kak XapakTEepUCTHKA B3auMOAEHCTBHS Tesl. Cuina ynpyrocTd M 3aKOH
['yka. 3MepeHne cuibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIIEHME TATOTEHUS U CHJIA
TsokecTy. Cuila TSKeCTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. Cnoxenune
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHue CKOJIb)KEHUS U TPEHUE NOKosl. TpeHue B MpUpoe U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHue MexaHU4eCcKOro JBUKEHHUS Teja.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKECHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HaOmroneHue u3MeHeHus1 CKOPOCTU MPU B3aUMOJIEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEIL.
6. CnoxxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopuvie pabomul u onvimaol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOT'O JIBHXKEHHMSI (IIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmnpeneneHue cpeqHel CKOPOCTH CKOJBbKEHHUs Opycka WIM IIapHKa I0
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MIPUII0KEHHOM CHUIIBL.

5. OmnbIThl, JEMOHCTPUPYIOIIKE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHHUS OT
BECa TeJa U XapakTepa CONMPUKACAIOLINXCS [TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatypbl. llepenaua naBneHus
TBEPABIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaronirecs: cocysl. ['uapaBnuyeckie MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3nymrHONW 000ouku 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOI0 JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJIKOCTHIO U TA30M.
Coobmiaroiuecst COCyIbl.
['mppaBnuyeckuii mpecc.
[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.
3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHOMN YaCTH Tea
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BHITCCHEHHOW JKUIKOCTH.
8. YcioBHe IUIaBaHUsI TEJI: TJIABAHUE WU TTOTPYKEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.
Jlabopamopuvie pabomul u onvimel.
1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHON B
KUJIKOCTh YaCcTH TeJa.
2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CUJIbI, JCHCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJKOCTD.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChlI TeJa.
4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUIAKOCTH, OT 00BEMA MOTPY>KEHHOM B )KUIKOCTh
YacTHU TeJla U OT INIOTHOCTHU KUJKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3znen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbryara. [[pumeHeHune mpaBusia paBHOBECHsI phiuara K 0JI0Ky. «30J10TOe
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npasuiio» Mexanuku. KITJI mpocteix mexanu3zMoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHUKE.
Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIUS.
IIpeBpaleHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.
Jemoncmpayuu.
1. IIpuMepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimaul.
1. Omnpenenenue paboThl CUJIbI TPEHUS IPU PABHOMEPHOM JIBUYKEHUH Teja 10
TOPU30HTAJIbHOU IIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblyara.
N3mepenne KII/] HakKJIOHHOM IIJIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAaHEHUS MEXAaHUYECKOU SHEPTHH.

8 KVIACC

Pasznea 6. TeruioBble sABJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BemecTBa. Macca M pa3Mepsl aTOMOB M MOJEKYJ. ONBITHI, NMOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKMHETUYECKOW TEOPHUU.

Monenu TBEPAOTrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, XKUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJIAPHO-KUHETUYECKOU TEOPHUHU.
CmaurBaHuE U KaNWUISIPHBIE SIBIEHUA. TENI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yactull. Buyrpennsss sHeprus. CrnocoObl H3MEHEHHS BHYTpPEHHEH OJHEpPTUu:
TerIonepeaavya u CoBepIieHne padoTsl. Busl Temionepenayu: TermionpoBOAHOCTD,
KOHBEKIIUS, U3IIyUEHUE.

KomnyectBo Temnorel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeIuloBoro OanaHca. IlmaBiaenue w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEWIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpa3oBanue u konaeHcamws. Mcmapenne. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(hepHOTo
JTaBJICHHS.

BrnaxHocTts BO31yXa.

DHeprus TOIIMBA. Y IeJIbHas TEMJI0Ta CTOPaHus.

[Tpunuumner paGotsl TemnoBbix asurareneit KIIJ| TtemmoBoro nsuratens.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpAaHEHUS U MPEBPAILEHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.
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Hab6nronenne O6pOyHOBCKOTO IBYKCHHUS.

Hab6mronenune nuddysun.

HaOmoieHue sIBJICHUN CMaYHBaHKS U KaIMJUIAPHBIX SBJICHH.
HaOmroieHre TeII0BOro paciupeHus TeJl.

M3MeHeHHe AaBlieHUs ra3a Mpu U3MEHCHHU O00bEMa W HArpeBaHUM HIIH
OXJIQXKICHHH.

[TpaBwita U3MepeHHs TEMITEPaTypHI.

Bupl Temionepenayu.

OxmnakieHre Tpy COBEPIICHUH PaOOTHI.

HarpeBanue npy COBEpIICHUN PAOOThI BHEIITHUMHU CHJIAMH.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. Habmoienue nocTostHCTBa TeMIEpaTyphl PU TUIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUSL.
OMNBITHI 11O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OneIThl MO HAOIIOJEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue AaBiIeHUs BO3IyXa B OJJTOHE HIITPUIIA.

OnbIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTh JABJICHUS BO3JQyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka rUMOTE3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MeHEHHs BHYTPEHHEH DSHEpPruu Tejla B pe3yJibTare
Terionepeaayn U padboThl BHEUTHUX CHJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOAHOW U
ropsiyer BOJIBL.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOJOW  IpHU
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIIECTBA.

HccnenoBanne mpouecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABJICHUS JIbJA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCUMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKAY TETIAMH ).



Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. [lpuHimn
CYIIEPIIO3ULIUU 3IEKTPUUECKUX MMOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA AJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsa.

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
N cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA JIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKHUI TOK B )KHJIKOCTSIX U Ta3ax.

Onektpudeckass uenb. Cuina  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yyacTka nen. [locnenoBarenpHoe U apauieibHOE COEUHEHNE ITPOBOTHUKOB.

Pabota © MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DneKTpudecKre 1Ny U MOTPEOUTENH IIEKTPUIECKO sHepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTtostHHBIE MarHuTHL. B3anmMoAenCcTBUE NOCTOSHHBIX MATHUTOB. MarHuTHOE
noje. MarautHoe moJsie 3eMJId M €ro 3HayeHWe I Ku3HU Ha 3emuie. OnbIT
Opcrenaa. MarHuTHOE 1OJI€ 3JIEKTPUYECKOTo ToKa. [IprMeHeHne 3IeKTpOMarHuToB
B TEXHUKeE. J[€IICTBHE MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM. DJIEKTPOIBUTATEIIb
MOCTOSIHHOTO  TOKa. VCrmoJib30BaHHWE  3JIEKTPOJBHUIaTelIel B  TEXHHUYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUH.

Hemoncmpauuu.

DJeKTpU3anus Tell.
JIBa poja 2JIEKTPUYECKUX 3apsiI0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TEl.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTIA.
DNeKTpocTaTH4eCcKast HHAYKIHUS.
3aKOH COXpAHEHUS SJIEKTPUUYECKUX 3apsI0B.
[IpoBOAHUKH U AUDJICKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS AIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKHUJIKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHune cuiibl TOKka aMIepMETPOM.
. I3MepeHune 31eKTpUueCcKOTro HAMPSKEHUS! BOJIbTMETPOM.
. Peoctat u mara3uH cONpOTUBIICHUN.
. B3anmoeiicTBre MOCTOSSHHBIX MAarHUTOB.
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16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenupoBaHue HEBO3MOXKHOCTHU Pa3/IeIEHUS MOJHOCOB MAarHUTA.
MopenupoBaHuE MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.
OmneiT Dpcrena.

MarsuTtHoe 1oje ToKa. DJIeKTPOMAarHmT.

JleficTBME MarHUTHOTO TOJIsI HAa MPOBOJHUK C TOKOM.
DNEKTPOJIBUTATEIIb MOCTOSHHOTO TOKA.

HccnenoBanue sSIBIECHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

OnbiTel Dapajes.

3aBUCHUMOCTh HaMpaBJICHUS HWHIAYKIIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBEHHSI.

DJIEKTPOTreHEepaTOP MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimul.

1.

o v oA W

10.
11.

12.

13.

14.

15.

16.

OnbiTel 1O HAOMIOACHUIO JJEKTPU3ALMU TeJl HHAYKIUEH U mpu
COIPUKOCHOBEHHH.

HccnenoBanne JEWCTBUSA  DIIEKTPUYECKOIO IIOJSI HA IPOBOJHUKHA U
JUAJIEKTPUKH.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
M3mepeHne U peryaupoBaHue CHIIbI TOKA.

N3mepenne U peryaupoBaHue HANPSKEHNU.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Y€pe3 pE3UCTOp, OT
COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOUNIAJH IONEPEYHOIO
CEYEHMS U MaTepHala.

[IpoBepka mpaBuiia CIOXKEHHUS HANPSHKEHUH MpU MOCIEAOBATEIIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuUiia [Jis CWIbl TOKa MPU MAPAIIIEIBHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  3JEKTPUYECKOTO TOKA, BBIACISIEMOM Ha
pe3ucrope.

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

Onpenenenue KII/] nHarpeBarens.

HccnenoBanrie MarHuTHOTO B3aMMOJIEUCTBUS TIOCTOSIHHBIX MAarHUTOB.
W3ydyeHne MarHuTHOTO TOJIsI TOCTOSIHHBIX MarHUTOB MPHU UX 00bEIUHEHUU
Y Pa3ACIICHUN.

HccnenoBanue 1eWCTBUS 3JIEKTPUYECKOIO TOKa HA MArHUTHYIO CTPEJIKY.



17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aWMOJICHCTBUS
KaTYyIIKHA C TOKOM M MarHuTa OT CUJIbI TOKA U HAIIPABJICHUS TOKA B KATYIIIKE.

18. M3yueHue neCTBUSI MArHUTHOTO TOJIA HA TPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue U nu3ydeHue padoThl JJIEKTPOIBUTATES.

20. smepenue KII/] anekTpoaBUrareibHOM yCTaHOBKH.

21. OnBITBI IO UCCIEAOBAHUIO SIBJICHUS JJICKTPOMArHUTHON WHIYKIIUU:
WCCIICIOBAHUE W3MEHEHWW 3HAYEHHS] W HANPABJICHHUS HWHIYKIIMOHHOIO
TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOoaHOE
najenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

ITepseiit 3ak0oH HproToHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUSI.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgenus. JIBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIO0E Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
MMIyJIbCa. P€akTUBHOE ABUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWi TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SHEPrUs CxKaToW NpyKUHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW ASHEPIUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Jlemoncmpayuu.

1. HalnrogeHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
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9.

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

CpaBHEHHME TyTe W TPAEKTOPUI JBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO IBUKEHUS.
HccnenoBanne NPU3HAKOB PABHOYCKOPEHHOTO JIBHKCHHUS.

Habmroienue 1BU»KeHUs Tea o OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexxka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHA OTHOCUTEIBHO
KaOuHeTa (U3UKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl Tella U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TET.

M3meHeHnue Beca Tesna Mpyu yCKOPEHHOM JBHKECHUH.

Ilepenaya uMmIrysabca py B3aUMOJAEHCTBUU TEII.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICCTBUH.

CoxpaHeHHe UMITyJIbca MPU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IIPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOW SHEPTUH NIPU ABUKEHUU TeNa MO ACHCTBUEM
NPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUINEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKCHUS
HIapUKa [0 HAKIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanrie 3aBUCMMOCTH MYyTH OT BPEMEHU NPHU PaBHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psj HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue korhGuieHTa TPEHUST CKOIBKEHUSI.

OmnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOTHI CUIIBI TPEHHSI P PABHOMEPHOM JIBIDKCHHH TEJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHune 3aK0HAa COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckue KoJ1e0aHUA U BOJIHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MaremMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHnole — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKHX BOJH. I[IpomonbHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHn4deckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaGOmrogenue koneOGaHuil Tel MOJ JACHUCTBUEM CHUJIBI TSXKECTH U CHIIbI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGronenue BRIHY)IECHHBIX KOJI€OaHU U pE30HAHCA.
PacnipocTpanenue npo10bHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.
. AKyCTHYECKHI pE30HAHC.
JIaﬁopamoprte pabomul u onvimel.
1. OmpezgeneHne dYacTOTbl M Tepuoja KojeOaHMM MaTeMaTUu4ecKoro
MasiTHUKA.

2. OmpeneneHuie 4acTOThl M IEPHOJA KOIeOaHUH MPY>KUHHOTO MAaATHHKA.

3. HccnepoBanue 3aBUCUMOCTH TEpPUOIa KOJIEOAHUM MOJIBEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccrnemoBaHue 3aBUCHMOCTH MEPHOIa KOJIeOaHUN MPY>KHHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka He3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojaeOaHwmii
MPYKMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.

7. U3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHble  BoJHBL.  CBolcTBa
ANeKTpoMarHuTHbIX BOdH. [llkana snekTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuuHelriHoe
pacrpoctpanenue ceera. 3atMenus Connna u Jlynsl. Otpaxenue csera. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHnue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xopa ayuen B inH3e. OnTudeckas cucrema (poToarnmapara, MUKpOCKOTIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opyKoCcTh U 1adTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Hciepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenune n300pakeHUi B IMIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[IpenomiieHue cBera.

OnTtu4eckui CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Toryuenue n300pakeHnuii ¢ TOMOIIBIO JIUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6e50oro cBera B CIEKTP.

12. [Tomy4yenue 6em0oro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopusie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yIJla OTPaXEHUs CBETOBOrO Jyda OT yrja
najIeHusl.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMJIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. TlomyyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
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5. Ompenenenue (HOKyCHOTO PacCTOSHUS M ONTHYECKOW CHIIBI COOMparomeit
JIMH3BI.

6. OIBITHI 10 Pa3JI0KEHUIO OEJIOr0 CBETA B CIIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH UX HAOIIOJCHUM 4Yepes
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHnTOBbBIC SIBJICHUS.

OmnbiTel Peszepdopaa u minanerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 NorioeHne cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PannoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHME aTOMHOTO
anpa. Hykionnas wmopens artomHoro snpa. HW3ortonsl. PaanoakTrBHBIE
npespaiuenus. [lepuoa noxypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAIOBOTO M MAaCCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sjep. CBA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenus saep. Mcrounnku 3eprun CosHIa U 3BE3 1.

Snepnas sHepreruka. J[eWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HA >KUBBIE
OpraHU3MBbl.

Jlemoncmpayuu.

1. CHexTpsl U3JIy4eHHUS U HOTJIOIIEHUS.

2. CnekTpsl pa3IMYHbIX T'a30B.

3. CnekTp Bogopo/a.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

2. UccnenoBanue TpeKoB: M3MEPEHUE HHEPIrUM YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. W3mepeHnue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TIPEAHA3HAYEH JJI1 CUCTEMAaTHU3alluu
1 000011IEHUs TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
Opu HU3YyYEHUHM BCEro Kypca (PU3MKM, a Takke A MOJATOTOBKM K OCHOBHOMY
roCyIapCTBEHHOMY 3K3aMeHY Mo (U3HKEe NIl 00ydJarolmuxcs, BHIOPABIINX ITOT
y4eOHBbIN TpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJI PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00€CTeYMBAETCS JOCTUKEHHE NMPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOIOB HCCIEAOBAHMS
SBJICHUM TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pu3myeckue



ABJICHHS], NPUMEHSA IMOJyYEHHbIC 3HAHUWSA, peElarTh 3aJadyd, B TOM YHCIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBHO IESITENLHOCTHBIN XapaKkTep JAHHOTO pa3jiea peaanu3yeTcs 3a
C4€T TOTO, YTO OOYYAIOIIMECS BBIMOIHAIOT 3aaHUs], B KOTOPBIX UM IpeJiaracTcs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacro3HaBaTh M HAYYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYKAIOIICH MPUPO/IC U TTOBCETHEBHOM JKU3HMU;

WCITIOJI30BATh HAYYHBIC METOJIBI UCCICAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
YUCJIE I POBEPKU TUIIOTES U MOTYUYEHHS] TEOPETHUECKUX BBIBOJOB;

OOBSCHATH HAYYHBIE OCHOBBI HanOOJIEe BaXXHBIX JOCTHIKEHUM COBPEMEHHBIX
TE€XHOJIOTUW, HAPUMED, MPAKTUYECKOTO HCIOJIb30BAHUS PA3IUYHBIX HCTOUHUKOB
SHEPrMd HA OCHOBE 3aKOHA MPEBPAICHUS M COXPAHCHUS BCEX M3BECTHBIX BUJIOB
SHEPIHUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne (u3MKu Ha ypOBHE OCHOBHOIO 001ero o0pa3oBaHUs HANpPaBICHO
Ha JOCTHKCHHE JINYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX 00pa30BaTEeIbHBIX
pE3yNbTATOB.

B pesynbrare nzydenust Gu3MKU Ha YPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHUs
y oOyuaroierocsi 0yayT cpopMUpOBaHbl CIEAYIOLUIUE JIUYHOCTHBIE PE3ylbTaThl B
4acTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

- IPOSBJIICHUE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUMCKOU
bu3nUecKoil HayKH;

- LIEHHOCTHOE OTHOILIEHUE K JIOCTHKEHUSM POCCUICKUX YUEHBIX-(PU3UKOB;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJEHUU OOIIECTBEHHO 3HAUMMBIX
U 3THYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUUN
busuKy;

- OCO3HAaHUE BAXXHOCTH MOPAIBHO-ITUYECKUX IPUHIMUIOB B JIEATEIBHOCTH
Y4EHOTO;

3) 3¢TeTU4eCKOro BOCIIUTAHMSI:

- BOCIIPHUSAITHE 3CTETUUECKUX KayecTB (PM3NYECKON HAyKu: €€ rapMOHHYHOTO
IIOCTPOEHUS, CTPOIOCTH, TOUHOCTH, JJAKOHWYHOCTH;

4) HEHHOCTH HAYYHOTO MMO3HAHUA:

- OCO3HAHME IIEHHOCTH (PU3MYECKOW HAyKH KaK MOIIHOIO HMHCTPYMEHTa
MO3HAHUS MHpPA, OCHOBBI DPa3BUTUS TEXHOJIOTMH, BAXXHEWIIEW COCTaBIISIOLIEH
KYJbTYpBHI;

- pa3BUTHE HAay4YHOU JI0003HATEIBHOCTH, MHTEPECA K HCCIEI0BATEIbCKON
NEeSTEeIbHOCTH;

5) ¢opmupoBaHMsi  KyJAbTYPHI 3I0POBbSI H  3MOLHOHAJIbLHOIO
0J1aronoJry4us:

- OCO3HaHUE IEHHOCTH Oe3omacHoro oOpa3a KHU3HU B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BaXXKHOCTH TpaBUJl OE30MACHOTO TMOBEACHUS Ha
TpaHCIOpPTE, Ha JAOpOrax, C JJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JIOMAIIHUX yCIIOBUSIX;

- c(popMHpPOBAHHOCTH HaBbIKAa peQUIEeKCHM, MPU3HAHUE CBOETO IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4yejaoBeKa;

6) TPy10BOI0 BOCIIUTAHMS:

- aKTMBHO€ y4YaCTHE€ B PELICHUM NPAKTUYECKUX 3ahay (B paMKax CEMbH,
0o0pa30BaTeNbHON OpraHu3allM, TopoJa, Kpas) TEXHOJOTHYECKONH M COLMAIbHOM
HANpPaBIEHHOCTHU, TPEOYIOIIUX B TOM YKCIe U (PU3MUECKUX 3HAHUI;



- UHTEpEC K MPAKTUYECKOMY HU3Y4YCHHIO TTPOo(deccHii, CBI3aHHBIX ¢ (PU3UKOM;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

- OpUCHTAIUsl Ha TMpUMEHEHUEe (HU3UYECKUX 3HAHUU ISl PEIIeHUs 3aJad B
00JIaCTH OKPY’KaIOIIeH Cpe/ibl, TTAHUPOBAHUS MOCTYIKOB U OLICHKU UX BO3MOXKHBIX
MOCJIEACTBUMN JJIS1 OKPYKAOLIEH CPE/IbI;

- OCO3HAHUE TI00aJBLHOTO XapaKTepa SKOJOTUYECKHUX MPOOJIeM U MyTed uX
pELICHUS;

8) ajanTanuM K U3MEHAKIIMMCH YCJIOBUSIM COUMAJIBLHON W NMPHUPOIHOM
cpeabl:

- TOTPEeOHOCTh BO B3aUMOJCUCTBUM TPHU BBIMIOJHEHUM HCCIECIOBAaHUN U
MPOEKTOB (PU3NUECKOIN HAMIPABICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JAPYTHX;

- TMOBBIIIEHWE YPOBHA CBOEH KOMIETEHTHOCTH YEpPE3 MPAKTUUYECKYIO
JESITEIBbHOCTD;

- TOTpeOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHUI, B TOM YHUCIIe (HOPMYITUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUYECKUX O0BEKTaX U SIBJICHUSX;

- OCO3HaHME 1ePUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEW B 00JIacTH
busuky;

- IUJITAHUPOBAaHUE CBOETO PAa3BUTUSA B MPUOOPETEHUU HOBBIX (U3UYECKUX
3HAHUU;

- CTpEMJICHHE aHAJIM3UPOBATH U BBISBIATH B3aUMOCBSI3U MIPUPOJIbI, OOIIECTBA
Y DKOHOMHKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NUECKUX 3HAHUIA;

- OLICHKA CBOMX JEUCTBUM C YYETOM BIMAHHUS HA OKPYXKAIOLIYIO Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIECTBUM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pe3ynbTaTe ocBOeHUs MpOTrpaMMEI 0 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyyvaromerocs OyayT copMUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YIeOHBIC TCUCTBUS.

Ilo3HaBaTeJbHBIC YHUBEPCATIbHBIC YUeOHbIE 1eiiCTBUSA

ba3oBble Jiornueckue aeiicTBUA:

. BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE NPU3HAKH OOBEKTOB
(s1BNIEHUI );
. YCTaHABJIMBATh CYIIECTBEHHBIA MPU3HAK KIacCU(UKAINKN, OCHOBAHUS

J1s1 0000IIEHNS U CpaBHEHUS;



. BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEUHUS B PACCMATPUBAEMBIX
dakTax, TaHHBIX U HAOIIOICHUSIX, OTHOCAIINXCS K (PU3UUECKUM SBIICHUSM;

. BBISIBJISITH IPUUUHHO-CIICCTBEHHBIE CBSI3U MPU U3yYEHUH (PU3UUECKHIX
SBJICHMA M TIPOIIECCOB, JI€NIaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

. CaMOCTOSITENIFHO BBIOMpaTh CHocoO pemieHus: yueOHOoH (u3nueckoi
3alayd  (CpaBHEHHME HECKOJbKMX BapHaHTOB pEIIeHUs, BbIOOp Haumbolee
MOAXOJSIIET0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIICIIEHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBareLCKue 1eCTBUA.

. UCIIOJIB30BaTh  BONPOCHI KaK HUCCIEAOBATEIbCKUNH HHCTPYMEHT
MTO3HAHUS;
. MPOBOJIUTh IO CaMOCTOSITEILHO COCTaBJICHHOMY IUIaHY OIIBIT,

HECJIOKHBIN (PU3NUECKUI SKCIEPUMEHT, HEOOIbILIOE UCCIE0BaHUE (PUZUUECKOTO
SBJICHUS,

. OLICHMBATh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh HH(POPMAILIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

. CaMOCTOSITENILHO ~ (OpMYJIMpOBaTh OOOOLIEHUST M  BBIBOJBI IO
pe3ysbTaTam NpoBEAEHHOTO HAOI0CHHS, OTIBITA, HCCIEA0BAHNUS;

. MPOTHO3UPOBAaTh BO3MOXKHOE JalibHEWIee pa3BUTHE (PUINUECKUX
MPOLIECCOB, a TAaKXE BBIABUTATh NPEANOJOKEHUS 00 UX Pa3BUTUHM B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanmueii:

. IPUMEHSATH PA3JIMYHBIE METO/IbI, UHCTPYMEHTHI U 3aIIPOCHI IIPU TIOUCKE
U oTOOpe HH(OpPMALMKM WM J@HHBIX C YYE€TOM MPEIJIOKEHHON ydeOHOI
dbuznyeckoii 3a1a4u;

. aHaJIU3UPOBATh, CUCTEMATU3UPOBATH u UHTEPIIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (OPM MpEICTaBICHHUS;
. CaMOCTOATENbHO BBIOMpATh ONTUMAIIbHYIO (OpMY MpeacTaBICHUS

uHPOpMAIlMU W WJUTIOCTPUPOBATH pEIIaeMble 3aJa4d HECIOKHBIMH CXEMaMH,
JarpaMMamMu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMmyHHKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIE NeiCTBUS:

. B X0J1€ OOCYKJIEHUS Y4eOHOTO MaTepHalia, pe3yibTaToB JIA0OPATOPHBIX
paboT W TMPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY O0OCYXIaeMOW TEeMbl H
BBICKA3bIBaTh WJCW, HAIlCJICHHBIE Ha pelIeHHe 3a7aud W MOJAJep)KaHue
OJ1aroKeIaTeIbHOCTH OOIIEHHUS;

. COIOCTABJIATh CBOM CYXJIEHHUS C CYXACHUSIMH IPYIHMX YYaCTHHKOB
Juanora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

. BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;



. nyOIMYHO TPEJICTABISTh PE3YIbTaThl BBIOJIHEHHOTO (U3UYECKOTO
OMbITa (3KCIEPUMEHTA, HCCIIEJOBAHUS, IPOEKTA);

. MOHMMATh W  WCHOJIb30BaTh  IPEUMYIIECTBA  KOMAaHAHOM U
WHIUBUyaIbHON paOOThI MPU PEIICEHUH KOHKPETHON (hU3NYECKO MPOOIeMBbL;
. OpUHUMATh 1IeJId COBMECTHOM JESTENbHOCTH, OPraHU30BBIBAThH

NEHCTBUS MO €€ JOCTHXKEHHUIO: PACHpeleNsaTh POJU, OOCYX AAaTh MPOLECCH U
pPE3yNbTaThl COBMECTHOM pabO0ThI, 0000111aTh MHCHHSI HECKOJIBKUX JIFOICH;

. BBITIOJIHATH CBOIO YaCcTh pabOThI, JOCTUTAsI KAUECTBEHHOIO pe3yJibTaTa
[0 CBOEMY HANpPaBJICHUIO U KOOPAUHUPYS CBOU JCUCTBUS C JPYTUMHU YJIE€HAMU
KOMaH/Ibl;

. OIICHUBATh Ka4€CTBO CBOETO BKJIaJa B OOIIMI NPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENILHO C(HOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJCHCTBUS.

PerJISITI/IBHbIe YHUBEPCAJIbHBIC yqeﬁﬂble IlCﬁCTBHSI

Camoopranusanus:

. BBISIBJIATH  MPOOJIEMBI B JKM3HEHHBIX M Yy4EOHBIX CHUTYyalUsX,
TpeOYIOIIUX /IS PEIICHHs (PU3NUECKUX 3HAHUI;

. OPUCHTUPOBATHCA B PA3JIUYHBIX MOJXO0JaX MPUHATHUS PEIICHUIN
(MHAMBUyATbHOE, IPUHSTHE PEIICHUS B TPYIIE, IPUHATUE PEUICHUM TpyNIoi);

. CaMOCTOSATENILHO COCTAaBJISTh AJITOPUTM pellieHrs HU3NIECKON 3a/1auu
WIM TUIaHa HUCCIEAOBAHMS C YYETOM HMMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATH MPEIJIaracMbI€ BApUAHTHI PEIICHUN;

. JieJaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJJIEKT:

. JaBaTh aJEKBaTHYIO OLIEHKYy CHUTyalud M Ipenjararb IUIaH €€
WU3MEHEHUS;

. OOBSACHATh NPUYMUHBI JOCTHXKEHHSI (HEAOCTHUXKEHUsI) pe3yibTaToB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

. BHOCHUTbH KOPPEKTUBBI B IEATEILHOCTH (B TOM YHCIIE B X0l BBIMOIHEHUS

(GuU3MYECKOTO HCCIEeIOBAaHUS WM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIIUXCS CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKIIUX TPYJHOCTEH;

. OIICHUBATh COOTBETCTBUE PE3YJIHTATA LIEJIU U YCIOBUSIM;

. CTaBUTh ce0si Ha MECTO JPYroro 4ejioBeKa B XOJE CHopa WIH
JIUCKYCCHM Ha HAYYHYIO TEMY, IOHUMATh MOTHUBbI, HAMEPEHUS U JIOTUKY JIPYIroro;

. MPU3HABATh CBOE MPABO HA OIIMOKY MPHU PEIICHUN (DU3UIECKUX 3a]1a4

WJIN B YTBCPKJACHWAX HAa HAYYHBIC TCMbI U TAKOC KC IIPABO APYIroro.

HPEAMETHBIE PE3YJIBTATBI



K koniy oOyuenus B 7 kjiacce npeMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

. UCIIOJIb30BaTh TOHATHS: (PU3NYECKHE U XUMHUYECKUE SIBJICHUS,
HaOJIOICHUE, PKCIIEPUMEHT, MOJIEeIb, TUIIOTE3a, CANHUIIBI (DU3UIECKUX BEIIMUYHWH,
aTOM, MOJIEKyJla, arperaTHble COCTOSIHMS BellecTBa (TBEpAOE, KUIKOE,
ra3oo0pa3Hoe), MEXaHHYeCKoe JBI)KEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
PSIMOJIMHEMHOE), TPAEKTOPHSI, paBHOJEHCTBYOIIas cuia, Aedopmaius (ynpyras,
IJIacTHUYeCcKas ), HEBECOMOCTb, COOOIIAIONTUECS COCY/IbI;

. paznuyath sBieHus (auddys3us, TEIIOBOE IBIKEHHUE YaCTHIl
BCILIECTBA, PABHOMEPHOE [IBIDKCHUE, HEPABHOMEPHOE JBWXKEHUE, WHEPIus,
B3aMMO/ICHCTBUE TEJI, PABHOBECHUE TBEPJIBIX TEJ C 3aKPEIIEHHON OChIO BpallCHUs,
nepenayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Ta3amH, aTMoc(epHoe
JIaBJICHNE, TUIABAaHUE TEJl, TPEBPAICHUS MEXaHUYECKOW SHEPTUH) IO ONMKUCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JAaHHOE
(bu3HUECKOe SIBJICHHUE;

. pacro3HaBaTh IMPOSIBJICHUE W3YYEHHBIX (U3UUECKUX SIBICHUUA B
OKpYXaIOIlleM MHUpPE, B TOM 4YHclie (U3UUYECKUE SIBICHHUS B MPUPOJE: MPUMEPHI
JNBWKCHUS C PA3IMYHBIMA CKOPOCTSIMHM B KMBOW M HEXKUBOW NPUPOJE, ACHCTBHE
CUJIbI TPEHUS B MIPUPOJIC U TEXHUKE, BIUSHUE aTMOCPEPHOTO IABJICHUS Ha KUBOM
OpraHu3M, IJIaBaHWE pPBIO, pbIYarn B TeJie YEJIOBEKa, MPH 3TOM IMEPEBOIUTH
MPAKTUYECKYIO 33/1a4y B yUeOHYIO, BBIIEISATH CYIIECTBEHHbIC CBONCTBA (TPU3HAKU)
bu3NYECKUX SBJICHHUI;

. OMUCHIBATh HW3YUYEHHBIC CBOWCTBA Tel W (PU3MYECKUE SBJICHUS,
UCIIONB3Yys (hU3nuecKkue BeTWYuHbI (Macca, 00BEM, TUIOTHOCTh BEIIECTBA, BPEMS,
MyTh, CKOPOCTh, CPEJIHSISI CKOPOCTh, CHJIA YIPYTOCTH, CUJIa TSHKECTH, BEC TENa, CHIIA
TpeHUs, naBieHue (TBEPAOro Tela, >KUIKOCTH, Ta3a), BHITAIKUBAIOIIAS CHUJIA,
MeXaHuueckass padoTa, MOIIHOCTh, IJICYO CHJIbI, MOMEHT CHJbI, KO3 UITUEHT
MOJIC3HOTO JICUCTBUS MEXAaHU3MOB, KUHETHUECKast ¥ TTOTCHITMAIbHAsI DHEPT s ), IPU
OMMCAHUU TTPABUIIBHO TPAKTOBATh PU3MUECKUM CMBICI UCIIOJIH3YEMBIX BETMYHMH, UX
o0O3HAaueHUs W EeAUHUII (PU3WYECKUX BEIWYUH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYMHAMH, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

. XapaKTepU30BaTh CBOWCTBA Tell, (PU3WYECKHUE SIBJICHUS U TPOIIECCHI,
UCIIOJB3Yys MpaBUja CIOXKEHUS CUJ (BIOJb OAHOW mpsiMoii), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumena, MPaBUIO paBHOBecHs pblyara (0i0Ka), «30J0TOE
MPABUJIO» MEXAHUKHU, 3aKOH COXPAHEHHSI MEXaHUYECKOU SHEPTUH, IPU STOM J1aBaTh
CIIOBECHYI0 (OpPMYJIMPOBKY 3aKOHAa U 3alUChIBaTh €ro MaTeMaTHYeCKOe
BBIPAKEHUE;



. OOBSCHATh (PU3WUYECKUE SBJICHHSI, MPOIIECCHl U CBONCTBA TEJl, B TOM
YHUCJIE U B KOHTEKCTE CUTYallMi TPAKTUKOOPUEHTUPOBAHHOTO XapaKTEPA: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 1—2 JIOrMYeCKUX IIaroB ¢
ornopoii Ha 1-2 M3y4eHHBIX CBOMCTBAa (PU3NYECKUX SIBJICHUM, (PU3NYECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTHY;

. pemars pacy€THbIe 3a4adyd B |—2 NEUCTBHSA, WCNOJIb3YS 3aKOHBI U
dbopMyIIBI, CBSI3BIBAIONINE (DU3UYCCKHE BEIMYMHBI: Ha OCHOBE aHAIM3a YCIOBHS
3aJlayd 3alUChIBaTh KPATKOE YCIOBUE, MOJCTABIATh (PU3UYECKUE BEITUYUHBI B
dbopMysIbl U TPOBOJUTH PACUEThI, HAXOAUTH CIIPABOYHBIC JAHHBIE, HEOOXOIUMbIE
JUISL pelieHusl 3a7ad, OILIEHUBATh PEATUCTUYHOCTh TOJYYeHHOU (U3HUECKOn
BEJIMYUHBI;

. pacro3HaBaTh MNPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh TPU MOMOIIH
bu3MYEeCKUX METOJIOB, B OIHMCAHUM MCCIEIOBAHUS BBIIETSATh IMPOBEPIEMOE
npeanosjoxkenue (TUMOTE3y), pa3iuyaTh W HWHTEPHPETUPOBATH TMOTYyUCHHBIN
pe3yabTaT, HaXOAUTh OMKMOKHU B XOJI€ OIbITA, JeaTh BHIBOJBI MO €T0 pe3yJibTaTaM;

. MPOBOAUTEL OMNBITHI O HAOMIOACHUIO (PU3MYECKUX SIBJICHUU WU
dbu3nYecKuX CBOMCTB Tei: (OpMYIUPOBATh MPOBEPSEMBIC MPEANOIOKECHHUS,
coOupaTh YCTAaHOBKY U3 MIPEIJIOKEHHOTO0 000PY10BaHHUS, 3alIUCHIBAThH X0/ OIbITa U
(bopMyIMpPOBaTH BHIBOIBI,

. BBITIOJIHATH MPAMBIE U3MEPEHUSI PACCTOSIHUSA, BPEMEHHM, MacChl TEIa,
o0b€Ma, CHJIBI M TeMIepaTypbl C HCHOJb30BAHMEM AaHAJIOTOBBIX U IU(PPOBBIX
puOOPOB, 3aMKUCHIBATH MOKA3aHUS MPUOOPOB C yUETOM 3aJaHHON aOCOJIIOTHOMN
IIOrPETHOCTHA U3MEPEHUN;

. MPOBOJUTh  KCCIECOBAHWE 3aBUCHUMOCTH  OJHOM  (pu3myeckoi
BEJIMYMHBI OT JAPYTOM C UCMOJIb30BAHUEM MPSAMBIX U3MEPEHHU (3aBUCUMOCTH MTyTH
PAaBHOMEPHO JBWXKYLIErOCS Tejla OT BPEMEHM ABMXKEHUS TEJa, CHIIbI TPEHUA
CKOJIRKEHHS OT Beca Teja, KadecTBa OOpabOTKM TMOBEPXHOCTEH Tel W
HE3aBUCHUMOCTH CUJIbI TPEHUS OT IO COIPUKOCHOBEHUS TEN, CUIIBI YIIPYTOCTH
OT YJJIMHEHUS TPYKUHBI, BHITAIKUBAIOIICH CHIIBI OT 00BhEMA MOTPYKEHHON YaCTH
T€Jla U OT IUIOTHOCTH >XHUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Te€Ja, OT
INIyOUMHBI, Ha KOTOPYIO TMOTPY)KEHO TeJo, YCIOBUM TIUIaBaHUSI TeJ, YCIOBUU
paBHOBecHs pbluara u OJIOKOB), Y4YaCTBOBAaTh B IUIAHUPOBAHUHM YYEOHOTO
WCCJICIOBaHMsI, COOMpaTh YCTAHOBKY U  BBINIONHITH HW3MEPEHHUs, CIEIys
MPEIOKEHHOMY TUIaHy, (PUKCUpOBaTh Pe3yabTaThl IMOJTYYEHHOW 3aBUCUMOCTHU
(bU3NYECKUX BEIMYHMH B BUJIC MPEJI0KEHHBIX TaOIUIl U TPa(UKOB, JIeJIaTh BBIBOIbI
10 pe3yJIbTaTaM MCCIEI0BAHUS,

. MPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NIECKUX BEIMYHUH (TIJIOTHOCTH
BEIIECTBA XUJKOCTA W TBEPAOrO TeEJd, CUIAa TPECHUS CKOJBXKCHUS, JIABJICHUE
BO3/yXa, BBITAJIKUBAIOIAsl CUJIA, ICUCTBYIOIIAsl HA ITIOIPYKEHHOE B KUJIKOCTH TEJIO,



KO3 PUIIUEHT NOJAE3HOTO ACHCTBHS MPOCTHIX MEXAaHU3MOB), CIIETYS MPEI0KEHHON
WHCTPYKIMU: TMPHU BBINOJHEHUH U3MEPEHUH COOHMpaTh 3KCIEPUMEHTAIBHYIO
YCTAHOBKY W BBIYMCIIATh 3HAYEHUE UCKOMOW BEJINYHHBIL;

. coOMIOaTh TpaBWJIa TEXHUKH OC30MaCHOCTH TMpH padore C
Ja00paTOPHBIM 000PYTI0BaHUEM;
. YKa3bIBaTh MPUHITUIIBI IEHCTBUS TPUOOPOB U TEXHUYECKUX YCTPOUCTB:

BEChI, TEPMOMETp, TUHAMOMETpP, COOOIIAIOIIUECS COCYIbl, OapoMeTp, pblyar,
MOJIBM)KHBINA U HEMOJBYXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

. XapaKTepU30BaTh MPHUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPON HA UX OMUCAHUA (B TOM YHCIIE: MOIIMITHUKH,
YCTPOMCTBO BOJONPOBOJA, TUAPABIMYECKUI Mpecc, MaHOMETP, BBICOTOMED,
MOPIIIHEBOM HAcOC, apeoMETp), HMCIOJIb3ys 3HAHHUS O CBOMCTBAX (PU3MYECKUX
SIBJICHUN 1 HEOOXO0IMMbIE (PU3UUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

. OPUBOJUTH TNPUMEPHl (HAXOAUTh MH(OpPMALMIO O TIpUMepax)
MPAKTHYECKOTO MCIOIb30BaHUS (PU3NUECKUX 3HAHWN B MOBCETHEBHOM KHU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpameHuu ¢ NpuOoOpaMu M TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3JI0pPOBbSI U COOJIOJIEHUS HOPM 3KOJOTUYECKOTO
IIOBEJICHUS B OKPYKAIOILIEH CpeaE;

. OCYILECTBISATh OTOOp HUCTOYHMKOB HH(popMmanuu B VHTepHeTe B
COOTBETCTBHHM C 33JIaHHBIM MTOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM
U MyTéM CPaBHEHHUS PA3IUYHBIX MCTOYHHUKOB BBIACIATH WHGOPMAIUIO, KOTOpas
SIBJISIETCS. IPOTUBOPEUUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

. UCIOJIB30BaTh MpPHU  BBINOJHEHUH YUYEOHBIX 3aJaHUil  HAay4dHO-
HOMYJISIPHYIO JINTEparypy (U3HUECKOro COJEp)KaHus, CIpPaBOYHbIE MaTepuabl,
pecypcel cetn MHTepHeT, BiameTh NpUEMaMHU KOHCIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

. CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MUCbMEHHbBIE U YCTHBIE COOOLICHHUS
Ha OCHOBE 2—3 UCTOYHUKOB MH(pOpMaluu (PU3HMUECKOTO COJIEPKaHUs, B TOM YHCIIe
nyOJMYHO JeNlaTh KpaTKue COOOIIEHHSI O pe3yJibTaTax MPOEKTOB WM y4eOHBIX
WCCJIE0BAHUM, TNPU ITOM TPaMOTHO HCIOJB30BATh W3YUYCHHBIA TOHATUWHBIN
anmnapar Kypca (GU3MKd, COMPOBOXKAATh BHICTYIUICHHE MTPE3CHTALINECH;

. IPU BBHIMOJIHEHUH YYEOHBIX MPOEKTOB U MCCIEAOBAHUN pacipeeisiTh
00513aHHOCTH B TpYIINIE B COOTBETCTBUU C MOCTABJICHHBIMH 33Ja4yaMu, CIECIUTh 3a
BBHITIOJTHCHUEM TUJIaHA JEHCTBHUM, alleKBaTHO OIICHWBATh COOCTBEHHBIM BKJAJI B
JESTENIbHOCTh  TPYIIIBI, BBICTPaMBAaTh KOMMYHHUKAaTHBHOE B3aWMOJCHCTBHE,
YUUTHIBasi MHEHUE OKPYKAIOIIHX.

K koniy oOydenust B 8 kjiacce mpeaMeTHbIE pe3yabTaThl Ha 06a30BOM YPOBHE
JOJKHBI OTpaXkaThb C(HOPMUPOBAHHOCTH Y 00YUaIOIIUXCSl YMEHUI:



. WCIIOJIB30BaTh TOHSATHS: Macca M pasMepbl MOJIEKYJ, TEIUIOBOE
JBIDKEHUE aTOMOB M MOJICKYJI, arpeTaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUTNYECKHE
u amop(dHbBIE Tela, HACHIIICHHBIM W HEHACHIIMEHHBIN IMap, BIaKHOCTh BO3/yXa,
TeMIlepaTypa, BHYTPEHHSII DSHEprusi, TEIJIOBOM JBUTaTeNlb, 3JEMEHTapPHBIN
AIEKTPUUECKUIN 3apsll, JJEKTPUYECKOE TI0Jie, MPOBOJHUKH U JTUAJICKTPHUKH,
MMOCTOSIHHBIN 3JEKTPUYECKUN TOK, MATHUTHOE MOJIE;

. pasnuJaTh SABICHUS (TEIIOBOE PACIIMPEHUE U C)KATHE, TEIJIoNepeaaya,
TEIJIOBOE pPaBHOBECHE, CMauyMBaHUE, KAMWUISIPHbIC SIBICHUS, HCIApeHHe,
KOHJIEHCAIMsl,  IUIaBJIEHWE, KpUCTauM3alus  (OTBEepACBaHUE),  KHUIICHUE,
Teruionepeaaya (TerIonpoOBOAHOCTb, KOHBEKIIUS, U3JIyYCHHE), AICKTPU3alUs Tell,
B3aMMOJICUCTBHEC 3aPSAIOB, IEHCTBHSI AIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICCTBIE MAarHWTOB, EHCTBHE MAarHUTHOTO IOJISI HA TIPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHAS MHIYKIIHS ) IO OMTMCAHUIO MX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;

. pacmo3HaBaTh TMPOSIBICHUE W3YYEHHBIX (U3WYECKUX SBICHUNA B
OKPYXKAaIOIIEeM MUPE, B TOM YnCiIe PU3NIECKUE IBICHUS B IPUPOJIE: IIOBEPXHOCTHOE
HATSDKEHUE U KaMLIIPHBIC SIBJICHUS B PUPO/IC, KPUCTAIIIBI B IPUPOJIC, H3TYUCHUE
Connila, 3amep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa,
WHes, CHera, JJICKTPUYECKHE SBIIEHUS B arMocdepe, DJIEeKTPUUECTBO KHBBIX
OpraHU3MOB, MarHUTHOE TIOJIE 3€MJTH, IPEH} MOTFOCOB, POJIb MATHUTHOTO TTOJIS JIST
KU3HH Ha 3emie, TMOISPHOE CHSTHHUE, TIPH 3TOM IEPEBOAUTH MPAKTUUYECKYIO 3a7a9y
B y4eOHYI0, BBIIETSATH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKH) (PU3NYECKUX SIBJICHUM;

. ONKCHIBATh W3YYCHHBIE CBOMCTBA Tel M (U3NYECKUE SBICHUS,
UCTIONIB3YsT  (pu3nMyeckue BENWYUHBI (TemIeparypa, BHYTPEHHSSI DHEprus,
KOJIMYECTBO TEIUIOTHI, YACIbHAS TEIIOEMKOCTh BEIIECTBA, Y/ACIbHAs TEIUIoTa
TUTABJICHUS, YACNbHAS TEIUIOTa MapooOpa3oBaHMs, YAeibHAs TEIUIOTAa CTOpaHHs
TOTUTMBA, KOA(DPHUITUEHT MOJIE3HOTO JACUCTBUS TEIUIOBOM MAaIIMHBI, OTHOCUTEIbHAS
BIQXHOCTh BO3/yXa, OJEKTPUYECKHM 3apsiji, Ccujla TOKa, DJJIEKTPUUECKOe
HaIpsHKCHUE, COTIPOTUBJICHUE MPOBOJIHHKA, YACIBHOE COMPOTHUBIICHUE BEIIECTBA,
paboTa ¥ MOIIHOCTH AJICKTPHUECKOTO TOKA), TP OMUCAHWN TTPABUIIHBHO TPAKTOBATh
(GU3MYECKUI CMBICT HCIONB3YEMBIX BEIMYMH, OOO3HAYCHUS W  CIUHUIIBI
(bU3MYEeCKUX BEMYMH, HAXOIUTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO
BEIIUYMHY C JAPYTMMH BEITUYMHAMH, CTPOUTH rpadyKi U3YYCHHBIX 3aBUCUMOCTEN
(bU3UYECKUX BEJIMYHH;

. XapaKTepH30BaTh CBOWCTBA Tell, (PU3WUYECKHE SBJICHUS W TPOIICCCHI,
WCITIOJIb3YysI OCHOBHBIE TIOJIOKCHHSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHUS
BEI[ECTBA, MPUHIUI CYIEPIO3UIIUUA TOJieH (Ha KAa4eCTBEHHOM YPOBHE), 3aKOH
coxpaHeHus 3apsaa, 3akoH Oma Jj1s ygacTka 1emnu, 3akoH Jlxoyns—JIenna, 3akoH



COXpaHEHHUSl HHEPTUH, MPU ATOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHa H
3aIIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

. OOBSCHATH (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CUTyallUd INPaKTUKOOPUEHTHPOBAHHOIO  XapaKTepa:  BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSA3H, CTPOUTh 00BSICHEHNE U3 1—2 JTOTMYECKUX LIAroB ¢
oropoit Ha 1—2 U3y4eHHBIX CBOMCTBA (PM3UUYECKUX SBICHUM, (PU3NIECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEW;

. pemiaTh pacy€THele 3ajadd B 2—3 ACUCTBUSA, MCHOJB3Yys 3aKOHBI U
(dopMyIibl, CBsI3bIBAIOLIME (DU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHAIM3a YCIOBUS
3aJ1ayy 3aIMChIBAaTh KPATKOE YCIOBHE, BBIABIATh HEAOCTATOK JAHHBIX JUUIS PELICHUS
3aJlayu, BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOUMBIE JIsl €€ PELICHUs, TPOBOJUTh
pacu€Tbl W CpaBHUBATH [OJYYEHHOE 3HAY€HUE (PU3NYECKON BETUYHMHBI C
W3BECTHBIMH JTAHHBIMU;

. pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PELIUTh MPU MOMOIIU
(U3MYECKUX  METOJIOB, HCIOJb3ys ONUCAHUE HCCIEHOBAHUS,  BBIICIATH
IIPOBEPSAEMOE IPEAIIONIOKEHNE, OLEHUBATh MPABWIBHOCTh IMOPSAJIKA NPOBEACHUS
WCCIICIOBAHUSI, 1€JIaTh BBIBOJBL;

. OPOBOAUTH ONBITHI MO HAOMIOAEHUIO (PU3MYECKUX SBJICHUN WIH
(buznyecKkux CBONCTB T (KalWJUIIpHBIE SIBJICHMUS, 3aBUCUMOCTh JJaBJICHHSI BO3TyXa
OT ero o0béma, TeMnepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U HarpeBaHUs MpH
U3Jy4eHUH OT LIBETa H3JIydarouledl (MOrJIomaronieil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHMsT BOJABI OT TEMIIEPATYphl JKUAKOCTH M IUIOAAU €€ IOBEPXHOCTH,
IIEKTpU3aLUs TEJ U B3aUMOJECUCTBUE DIEKTPUUYECKUX 3apsA0B, B3aUMOJIECUCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3YaJU3alMsl MAarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB,
JEWCTBUS MAarHUTHOTO TOJISI Ha IPOBOJHUK C TOKOM, CBOWMCTBA JJIEKTPOMATHUTA,
CBOMCTBA 3JIEKTPOABUTATENS MOCTOSIHHOIO TOKA): (POpMYJIMpOBaTh MPOBEPSEMbIE
IPEINOJIOKEHUsI, coOUpaTh YCTAHOBKY U3 TMPEAJIOKEHHOro 000pya0BaHus,
OIKCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBOJBL;

. BBITIOJIHATD MPSIMbIE  W3MEPEHUS TEMIEPATypbl, OTHOCUTEIbHOMN
BJI&KHOCTH BO3/yXa, CUJbl TOKA, HANPSDKEHUS C UCIOJIb30BAHWEM AHAJIOTOBBIX
pUOOPOB U JATYMKOB (PU3NUYECKUX BEJIMYMH, CPABHUBAThH PE3YJIbTATHl U3MEPEHUIN
C Y4€TOM 3aJ]aHHOM a0COJIFOTHOM MOTPEITHOCTH;

. MPOBOJUTh  WCCIICOBAHWE 3aBUCHUMOCTH  OJHOM  (pu3myeckoi
BEJIMYMHBI OT JPYrol C HUCHOJIb30BAHUEM IMPSMBIX H3MEpPEHUN (3aBUCUMOCTD
CONPOTHUBJIEHUS NMPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAN MONEPEYHOTO CEYEHHUs U
YACIBHOTO COIPOTUBIICHMS BEIIECTBA IPOBOJHUKA, CHJIBI TOKA, MAYILETO 4epes
IIPOBOJHUK, OT HAIIPSKEHUS HA ITPOBOAHUKE, UCCIIENOBAHUE TTOCIEA0BATEIBHOTO U
NapaJyIeIbHOTO  COEJMHEHUN MPOBOJHUKOB): IUJIAHUPOBATh  MCCIEJIOBAHHE,
cOOMpPATh YCTAaHOBKY W BBINOJHATh U3MEPEHMs, CIENysl NMPEAIOKEHHOMY IUIaHy,



¢bukcupoBaTh pe3yabTaThl MOJIYYCHHON 3aBUCMMOCTH B BUAE TaOIUIl U TpaduKoOB,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEOBAHMS;

. MPOBOJNTH KOCBEHHBIE M3MEpeHUsl (U3MUYECKUX BENUYUH (yIeTbHas
TETNIOEMKOCTh BELIECTBA, COMPOTHUBICHHE TNPOBOJHMKA, pabOTa W MOIIHOCTD
ANIEKTPUUYECKOTO TOKA): MJIAHUPOBATh U3MEPEHUs, COOUPATh IKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJenysl TMpeAO)KeHHONM WHCTPYKUMH, W BBIYUCIATH 3HAYCHHE
BEJIMYMHBI,

. coOMIOaTh TpaBWJIa TEXHUKH OC30MaCHOCTH TMpU padore C
Ja00paTOPHBIM 000Dy I0BaHUEM;
. XapaKTepu30BaTh MPHUHIUIBI JCUCTBUA HW3YYCHHBIX MPHOOPOB WU

TEXHUYECKUX YCTPOMCTB C ONOPOM HA WX ONUcaHud (B TOM YHCIE: CHUCTEMaA
OTOIUIEHUS IOMOB, TUTPOMETP, MMapoBasi TypOMHA, aMIIEPMETP, BOJBTMETP, CUETUHUK
AIIEKTPUYECKOW HSHEPTUH, 3JIEKTPOOCBETUTEIbHBbIE NPHUOOPHI, HarpeBaTeIbHbIC
ANIEKTPONPUOOPH! (IPUMEPBI), IEKTPUUECKUE NPEIOXPAHUTEIH, 3IEKTPOMArHuT,
ANIEKTPOJBUTATENb IOCTOSIHHOTO TOKAa), WCIOJb3ys 3HAaHUA O CBOMCTBAx
(bU3NYECKUX SIBJICHUN U HEOOXOAUMBbIE PU3NUECKHUE 3aKOHOMEPHOCTH;

. pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOIMCTBA U MU3MEPUTEIbHbBIC
npuOOpbl MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KHUIKOCTHBIM TEpMOMETP,
TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHETO CTOPAHUS, AIEKTPOCKOIL,
pEoCTar), COCTaBISATH CXEMbl D3JEKTPUUYECKUX LENel C MOCIeI0BaTeNIbHbIM H
napajyielbHbIM COEAMHEHUEM 3JIEMEHTOB, pa3jinyasi YCIOBHbIE O0O3HAYEHUS
AJIEMEHTOB 3JIEKTPUUYECKUX LENEH;

. OPUBOJUTH TNPUMEPHl  (HAXOAUTh MH(OpPMALMIO O THpUMepax)
IPAKTUYECKOTO UCMOIb30BaHUS (PU3NUYECKUX 3HAaHUN B MOBCETHEBHOM KU3HU IS
oOecrieyeHus: 0€30MaCHOCTH MpHU OOpAIEHWH € TpPUOOpaMU U TEXHHUUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3J0POBbsI U COOJIOJIEHHUS HOPM HKOJOTHYECKOTO
MOBEJICHUA B OKPYXKAKOIIEH Cpeie;

. OCYIIECTBJIATh TMOUCK HWHGOpMauK (HU3UIECKOTO COJACPKAHUS B
HNHuTepHeTe, HAa OCHOBE UMEIOIIMXCS 3HAHUHN U MyTEM CpaBHEHUS JOMOIHUTEIbHBIX
VMCTOYHUKOB BBIIETATH MH(OpPMAIUIO, KOTOpAs SIBISETCS NPOTUBOPEUYUBOU WITU
MOKET ObITh HEIOCTOBEPHOM;

. UCIOJB30BaTh MpPHU  BBINOJHEHWH YUYEOHBIX 3aJaHUil  HAay4dHO-
HOMYJISIPHYIO JINTEpaTypy (U3HUECKOro COJEp)KaHus, CHpPaBOYHbIE MaTepuabl,
pecypebl cetu HMHTepHer, BiIageTh MNpUEMaMHU KOHCIEKTUPOBAHUS TEKCTa,
npeobpazoBaHusi ”HGOPMAIIUU U3 OJTHOU 3HAKOBOM CUCTEMBI B JPYTYIO;

. CO3/1aBaTh COOCTBEHHbIEC MUChMEHHBIE U KPATKHE YCTHBIE COOOIICHMUS,
00001m1as nH(OPMALIMIO U3 HECKOJIBKUX HUCTOUYHUKOB (PU3NUYECKOTO CONIEPKaHus, B
TOM  4YHuclie MyOJMYHO  MPEACTaBIATh  PE3yNbTaThl  MPOEKTHOM — Win



MCCJIEI0BATENBCKON AEATEIBHOCTH, ITPU 3TOM I'PAMOTHO MCHOJb30BATh U3yYEHHBIN
MOHSTUHUHBIN anmapar Kypca (GU3UKH, COMPOBOXK/IATh BRICTYINICHUE TIPE3CHTAIlUEH;

. IPU BHITIOJHEHUH Yy4E€OHBIX MPOEKTOB M MCCIEAOBAHUN (PU3MUECKUX
IOPOLECCOB  pacHpenesiaTh OO0S3aHHOCTH B TIpPyHIe€ B COOTBETCTBHUHM C
IOCTABJICHHBIMU 3a/ladyaMH, CJIEAUTHh 3a BBINOJIHEHUEM IUIaHA JEHUCTBUH U
KOPpPEKTHUPOBATh €r0, aJIeKBaTHO OIICHUBATh COOCTBEHHBIN BKJIAJ B JIEATEIHHOCTH
IPYIIIbI, BEICTPaNBaTh KOMMYHUKATUBHOE B3aUMOJEHCTBUE, MPOSIBISASA TOTOBHOCTh
paspemarb KOHQIUKTHL.

K koH1y oOyuenus B 9 kiiacce npeiMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y OOYUAIOIIUXCSl YMEHUIA:

. UCIIOJIB30BaTh TMOHATHUSA: CHUCTEMa OTCU€Ta, MarepuajbHas TOYKa,
TPAEKTOPHsI, OTHOCUTEIIBHOCTh MEXaHUYECKOTO ABMKEHUS, Aedopmanus (yrnpyras,
IUIACTUYECKas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHME, HEBECOMOCTb U
Neperpy3ku, UEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJNO, LIEHTP TSAKECTU TBEPIOTO
Tejaa, pPaBHOBECHE, MEXAHMYECKHE KOJeOaHWsi M BOJHBI, 3BYK, HH(QPa3ByK H
YIIBTPA3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaJla 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M NAIbHO30PKOCTh, CIEKTPbI MCIYCKAaHUS M IOTJIONIEHUS, alibda,
OeTa- ¥ raMMa-u3JIy4eHUs, U30TOIIbI, S/IEPHAsI SHEPTEeTUKA;

. pasnuyaTh SBJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEMHOE NBH)KEHHE, CBOOOAHOE MaJIeHHe
T€JI, PABHOMEPHOE JIBMXKEHHE MO OKPYKHOCTH, B3aMMOJIEUCTBHE TEJl, PEAKTUBHOE
JBUKEHHE, KojeOaTeIbHOE IBI)KEHUE (3aTyXaroIIMe U BEIHYKACHHbIE KOJIeOaHus),
PE30HAaHC, BOJHOBOE  JBWXKEHUE, OTPAKEHHME  3BYyKa, MPAMOJMHENHOE
pacnpoCTpaHEHUE, OTPAXEHUE M NPEIIOMJIIEHUE CBETa, II0JHOE BHYTPEHHEE
OTpa)KEHUE CBETA, Pa3JI0KEHUE OEJIOr0 CBETA B CIEKTP U CIOXKEHUE CIIEKTPaIbHBIX
LBETOB, IUCIEPCHsSl CBETa, ECTECTBEHHAs pPaJUOAKTUBHOCTh, BO3HUKHOBEHUE
JMHENYAaTOro CHEKTpa M3JIy4EHMs) IO ONHMCAHMIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIINX JJaHHOE (PU3HUUECKOe SBICHHE;

. pacno3HaBaTh MpPOSIBJICHUE W3YYEHHBIX (U3MUECKUX SIBICHUN B
OKpYXaroleM MUpe (B TOM yucie (U3MYECKUe SBJICHHUS B MPUPOJE: MPUIUBBI U
OTIIUBBI, ABUWKeHUE TIaHeT CONHEYHOM CHUCTEMBI, PEAKTUBHOE JBUKEHUE KUBBIX
OpraHU3MOB, BOCHPHITHE 3BYKOB >KMBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMHYECKHE
BOJIHBI, IIyHAMH, 3X0, IIBETa TeJl, ONTHYECKUE SABJICHUS B MPUPOJE, OMOIOrHUECKOoe
JNEUCTBUE BUIUMOTO, VYIbTPA(PHUOIETOBOTO U PEHTTEHOBCKOIO HU3IYyYEHHU,
€CTECTBEHHbIN pPaJMOAKTUBHBIA (OH, KOCMUYECKHE Jy4yd, pPagUOaKTUBHOE
U3Jy4€HHE MPUPOJHBIX MHUHEPAJIOB, ACHCTBUE pPAIMOAKTHBHBIX HM3IyYEHUN Ha
OpraHu3M 4YEJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a/a4y B YUYEOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3MUECKUX SIBJICHMUIA;



. ONKCHIBATh HU3YYEHHBIE CBOMCTBA Tel U (PU3WYECKUE SIBJICHUS,
UCTIONB3YS (PM3MUYECKHE BEIUYMHBI (CPEIHSAS U MTHOBEHHAs CKOPOCTb Tela IMpHU
HEPAaBHOMEPHOM JIBMKEHUH, YCKOPEHHE, IEPEMELIEHUE, ITyTh, YIJIOBAsI CKOPOCTb,
CWJIa TPEHHUSI, CWJIA YIIPYTOCTH, CUJIa TSKECTH, YCKOPEHHE CBOOOTHOTO MaJIEHUs, BEC
TeJla, UMITYJIbC Tejla, HMIYJIbC CHJIbI, MEXaHW4eckas paboTa W MOIIHOCTb,
IIOTEHUIUAJIBHAS. JHEPrus Teld, MOJHATOTO HAJa MOBEPXHOCTBIO  3EMIIH,
IIOTEHUUAJIBHASL DHEPIUs CXKATOM IPYKWHBI, KUHETHYECKAas DHEPIrus, II0JHAas
MEXaHUYecKas SHEprus, NEPUOJ U YacTOTa KoJieOaHUM, NJTMHA BOJHbBI, TPOMKOCTh
3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKa3aTeb IMPEIOMIICHUS CPEJbl), MpPHU
ONMKMCAHUM MPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI HCIOJIb3YEMBIX BEJIMYUH,
0o0O3HaueHuss W EeAUHUIBl (PU3NYECKUX BEIUYHMH, HAXOIUTh (POpPMYyJIbI,
CBSA3BIBAIOLIUE JTAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BEITUYHMHAMH, CTPOUTH
rpaKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJTUUNH;

. XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOLECCHI,
WCIIOJNB3Ys 3aKOH COXPaHEHWs DHEPIUH, 3aKOH BCEMHPHOIO TATOTEHUS, HPUHIUIT
CYNEPHO3ULIAN CUJI, IPUHIUII OTHOCUTENBHOCTH [ anuiies:, 3akoHbl HproTOHA, 3aK0H
COXPAaHECHMSI HMITYJbCA, 3aKOHBI OTPAXKEHHUS M IPEIOMIICHUS CBETA, 3aKOHBI
COXpPAHEHMs 3apsAL0BOIO U MACCOBOIO YHUCEN IPU SAIEPHBIX PEaKLUAX, [IPU ITOM
JlaBaTh CJIOBECHYIO (OPMYJMPOBKY 3aKOHA M 3allUChIBaTh €r0 MAaTeMaTUYeCKOe
BBIPAXKEHUE;

. OOBSACHATH (PU3MUYECKHE MPOLECCHl U CBOICTBA T€J, B TOM YHCIIEC U B
KOHTEKCTE€ CUTyalluld MPAKTUKOOPUEHTUPOBAHHOIO  XapakTepa:  BbIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX LIaroB ¢
OTIOpOii Ha 2—3 M3YyUYEHHBIX CBOMCTBA (PM3MUECKUX SBICHUH, (GU3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

. pemarh pacuéTHbIC 3aavd (OMUparoONIUecs Ha CUCTeMy U3 2—3
YpaBHEHHUI), HCMONb3Ys] 3aKOHBl W (QOpMyJbl, CBA3bIBaIOIIKME (PU3HUECKHE
BEJIMYMHBI: HA OCHOBE aHajlW3a yCJIOBHUS 3aJayd 3allMChIBATH KPAaTKOE YCIOBHE,
BBISIBJIATH HEAOCTAIOIINE WM U30BITOYHBIEC JaHHbIE, BBIOUPATh 3aKOHBI U (POPMYJIHI,
HEOOXOAMMBIE NJIsi pEeUICHUs, MPOBOAUTHh PACUETHI U OLIEHUBATh PEATMCTHYHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYUHBI;

. pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PEUIUTh IMPH MOMOIIU
Gu3nyecKux  METOAOB, HCIOJIb3YsS  ONHCAaHME HCCIENOBAaHUS,  BBIIEIAThH
IIPOBEPSEMOE TPEAIIOIOKEHNE, OLECHUBATh MPABWIBHOCTh IMOPSAJIKA MPOBEACHUS
UCCJIEIOBAHUSI, J1€NIaTh BBIBOJbI, HHTEPIPETUPOBATH PE3YNbTaThl HAOIIOJCHUN U
OIIBITOB;

. OPOBOAUTH OMBITHI MO HAOMIOAEHUIO (PU3MYECKUX SBICHUN WIH
(buznyecKux CBOMCTB Tel (M3yueHue BTOporo 3akoHa HeroToHa, 3aKk0Ha COXpaHEeHUs
HHEPrUHr, 3aBUCUMOCTh MEepHUoja KoieOaHWil MPYKMHHOTO MasiTHUKA OT MAacChl



rpy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT aMIUTUTY bl MaJIbIX KOJICOAHHUIA,
NPSIMOJIMHEMHOE paclpOCTPAHEHUE CBETa, Pa3joKEHHE OEJIoro CBeTa B CHEKTP,
U3y4EHUE CBOWMCTB M300pa)KC€HHsI B IUIOCKOM 3€pKalie M CBOMCTB H300paskeHUs
npeaMeTa B coOuparoiei JInH3e, HaOI0eHUE CIUIOIIHBIX U JIMHEWMYaThIX CIIEKTPOB
U3ITy4YEHUsI): CAMOCTOSITEIbHO COOMpAaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
00Opy/IOBaHUs, OIHUCHIBATh XOJ OMNBITAa W €ro pe3yiabTaThl, (HOPMYIHPOBATH
BEIBOJIBL;

. OPOBOJUTh TPU HEOOXOJUMOCTH CEpPHUI0 TMPSAMBIX H3MEPEHUN,
OTpeJeisisi CpeHee 3HAYeHHE H3MepsieMod BeludyuHbl ((OKYCHOE pacCTOSHHE
cobOuparoIel TUH3bI), 000CHOBBIBATH BEIOOP crI0c00a u3MepeHust (M3MEPUTEITHHOTO
npudopa);

. IPOBOJNUTH HKCCIEAOBAHNE 3aBUCHUMOCTEH (PU3MUECKHX BEIUYHH C
UCIIOJIb30BaHUEM TIPSAMBIX H3MEPEHUHN (3aBUCUMOCTb IYTHU OT BPEMEHHU IIpHU
PaBHOYCKOPEHHOM JBM)KEHHUU 0€3 HadyalbHOM CKOpPOCTH, NEepHoAa KoJeOaHui
MaTEeMaTHYECKOTO MasiTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTH yTila OTPaKEHHUsS CBETa
OT yIVla TaJCHHA MW yria TMpeIoMJICHHs OT yria MaJeHus): IUIAaHUPOBATh
MCCIIEIOBAaHUE, CAMOCTOSITENIFHO COOMPATh YCTAaHOBKY, (PMKCUPOBATH PE3YJIbTATHI
NOJIyYEHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUJAE TaOJIUI U TpaduKOB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

. POBOJNTH KOCBEHHBIE M3MEpeHUs (HM3MUECKUX BEIUYUH (CpPEIHSS
CKOpPOCTh M YCKOpEHHE Tela TpPU PABHOYCKOPEHHOM JBWKEHHUH, YCKOpEHHUE
CBOOOJTHOTO TaJeHUs, KECTKOCTh MPYKUHBI, KOAPOUIIMEHT TPEHUS CKOJIbKECHUS,
MEXaHMYeCKas paboTa M  MOIIHOCTh, YacToTa H IEpHojJ  KojecOaHui
MaTEeMaTUYECKOr0 U MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHia coOMparolei
JUH3bI,  PaJAMOAaKTHBHBIA  (OH):  MIAHUpPOBaTh  U3MEPEHHs, CcoOHMpaTh
AKCMIEPUMEHTATIBHYIO YCTAHOBKY W BBITIOTHATH U3MEPEHHUS, CIELYs MPEI0KEHHON
WHCTPYKILWHU, BBIYUCIATH 3HAYEHUE BEJIWYUHBI W AHAJIW3MPOBATh IOTYYECHHbIE
pEe3yJIbTAThl C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHUM;

. coONoaTh TMpaBuja TEXHUKM Oe3omacHOCTH Tmpu  pabore ¢
71a00paTOPHBIM 000PYI0BAHUEM;

. pasnuyaTh OCHOBHBIC MPHU3HAKA W3YYCHHBIX (DM3MUECKUX MOJCIICH:
MaTepuagbHas TOuKa, aDCOIMIOTHO TBEPOE TEJIO, TOUCYHBIH UCTOYHUK CBETA, Jyd,
TOHKas JINH34, TUIaHeTapHasi MOJIeNIb aTOMa, HYKJIOHHAs! MOJIEJIb AaTOMHOTO SIIpa;

. XapaKTepu30BaTh TMPUHIUIBI JACWCTBUS W3YYCHHBIX MPHOOPOB WU
TEXHUUYECKUX YCTPONCTB C OMOpPO HA WUX OMUCAHUS (B TOM YHCIE: CIHIOMETP,
JaTYNKU TIOJIOKEHUS, PACCTOSTHUS U YCKOPEHHUS, paKeTa, 3X0JI0T, OUKH, IEPUCKOII,
doroanmapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbscona), ucronb3ys 3HaHUS O CBOMCTBaX (PU3MUECKUX SIBJICHUM U HEOOXOANMbIE
bu3nuecKue 3aKOHOMEPHOCTH;



. UCIONBb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, HM3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKHX
MPOIECCOB MPH PEIICHUU y4eOHO-TIPAKTHUECKUX 337ad, ONTHYECKHE CXEMBbI IS
IOCTPOEHUS U300paXKEHU B IIJIOCKOM 3epKajie U coOuparoien JuH3e;

. OPUBOJUTH TNPUMEPHl (HAXOOUTh HHOpPMALMIO O THpUMeEpax)
MPAKTHYECKOTO MCMOIb30BaHUS (PU3NUECKUX 3HAHUN B MOBCETHEBHOM KU3HU TS
oOecrnieueHnss OE30MACHOCTH TMpHU OOpalllEeHUH C MpUOOpaMH W TEXHUYECKUMHU
yCTPOMCTBaMH, COXPAaHEHHUS 370POBbsl U COOJIIONEHUS HOPM SKOJIOIMYECKOIO
IIOBEJICHUS B OKpYXalolleH cpene;

. OCYILECTBIATh NMOMCK HHpOpManuu (U3NYECKOTO COJEPKAaHUS B
HNHuTepHeTe, caMOCTOSTENBHO (HOPMYIUPYsT MOUCKOBBIM 3ampoc, HaXOAUTh MYTH
OIpEENeHHs] JOCTOBEPHOCTH IMOJIYYEeHHOW MH(OPMALMK HA OCHOBE MMEIOLIUXCS
3HAaHUU U TOTIOJHUTENbHBIX UICTOYHHUKOB,

. UCIOJIb30BaTh IPU  BBINOJIHEHUH Y4YEOHBIX 3aJaHUil  HAay4HO-
NOMYJSIPHYIO JIMTEPATypy (PU3UUYECKOTO COJAEpMNaHUs, CIPABOYHBIE MaTepHalbl,
pecypcbl cetu WHTepHeT, BhajeTh MNpUEMAMU KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

. CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOILIEHNUSI HA OCHOBE
uH(OpPMAITUU U3 HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COJEPKAHUS, IMyOJIMYHO
MPEACTABIIATH PE3YNIbTAThl IPOESKTHOW WIIM UCCIIEI0BATENbCKON ACSTENbHOCTH, IPU
OTOM TPAMOTHO HCIMOJb30BaTh H3YyYECHHBIM MOHATUHHBINA AaImapar H3y4aeMoro
pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUIEHHWE IMpEe3eHTale c y4éToM
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnsie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bubnunoreka LIOK
11 O - 2
IS T HayIa © HpHpoe https://m.eds00.ru/7f416194
bubmuoreka [{OK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubnuoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBI METO/ MO3HAHUS https://m.edsoo.ru/ 7416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bu6nmorexa LIOK
2.1 C 1
TPOCIHE BetecTRa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnorexa [JOK
' BEIEeCTBA https://m.eds00.ru/7f416194
bu6nunorexa LIOK
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2
p m https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
3.1 MexaHn4ecKoe ABUKEHIE 3 bubmrorexa LIOK

https://m.edso0.ru/7f416194



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

bubnunoreka LIOK

32 Hrepiuitd, Macca, IOTHOCTS 4 1 https://m.edsoo.ru/7f416194
bu6nmorexa [IOK
33 Cuuna. Baget o 14 2 https://m.edso0.ru/7f416194
Hroro no pazaeny 21
Pa3nea 4. laBienne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 Jasnenue. llepenaya naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TE€JaMU, )XUJIKOCTSIMHU U Ta3aMU https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 Armoceproe asierie 0 https://m.edsoo.ru/7f416194
44 JleficTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bu6mmoteka IIOK
>1 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmoteka IIOK
5.2 I1 5 1
POCTRIE MEXATHIME! https://m.edsoo.ru/7f416194
bubnunoreka LIOK
5.3 M 4 1
CXAITCCRAL JHEpTIA https://m.edsoo.ru/7f416194
Hroro no pa3zneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. TensioBuIe ABJIeHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DIIEKTpUYECKHE 3apsibl. 3apsyKEHHbIE TeJla 7 1 bubnuotexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 2 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHbIC ABTCHt https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 4
SIEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145



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

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jieioB U TeM nudpoBbIe
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
ONMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B % 20 1 3
SAUMOICHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Pasznea 2. Mexannueckue Ko0J1e0aHUS H BOJTHEI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMIECKHE KOTeOaNu https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CXAHMHICCKHC BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15

Pazjen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnmuorexa [JOK
' JJEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3nen 4. CBeToBbI€E ABJIEHUSA



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

4.1 3aKOHBI pacIpOCTPaHEHHUS CBETa 6 2 bubmorexa HOK
' pAcHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Paszgen S. KBaHnToBbI€ sIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTPOCHIE ATOMHOIO S1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 7 1
53 FICPHBIC peardiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 00001IIEHNHE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

dusnuka — Hayka O IPUPOJIE.
SABnenus npupoasl. dusndeckue
SIBJICHUS

MeXﬁHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

du3nyeckre BEININHEI U UX
U3MepeHne

VYpok-uccnenosanue "M3mepenue
TeMIIepaTyphl P MTOMOIIN
KHUJIKOCTHOTO TEPMOMETpA U
JaT4yrKa TeMIeparypbl”

Kaxk ¢usuka u npyrue ecTeCTBEHHbBIE
HAaYKH U3Y4aroT IPUPOY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NIeCKuX
SIBJICHUH C TTOMOIILIO MOJIeIeH

bu6nmorexa LIOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienoanue "l[IpoBepka
TMIOTE3bI: JaJbHOCTh IOJIETA
[IapyKa, MyIeHHOTO



https://m.edsoo.ru/ff09f72a

TOPU30HTAIILHO, TEM OOJIBIE, YeM
OoJibIIIe BhICOTA ITycKa"

Crpoenue BemiecTBa. ONBITHI,

bub6nmoreka [IOK

7 OKa3BIBAIOIINE TUCKPETHOE
A HHe JHCKP https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEILIECTBA
8 JIBr>KeHHEe YacTHI] BEIIECTBA bubmmorexa LIOK
1 Bl https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMbITHI 11O
9 HAOJIIOIEHUIO TEIIOBOIO
pacIIUpPEHHUS Ta30B)»
10 ArperaTHbIe COCTOSIHUS BEIIeCTBA
B3anmocBsI3b MeXly CBOWCTBAMU
BEIIECTB B Pa3HBIX arperaTHBIX
1 COCTOSIHUSIX U UX bubnunoreka LIOK
ATOMHOMOJIEKYJISIPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
Oco0OeHHOCTH arperaTHbIX
COCTOSIHHUM BOJIBI
MexaHndeckoe OBUKEHHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubnmorexa IOK
p p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHHUE
bu6mmoteka IIOK
13 CkopocTh. EQUHUIBI CKOPOCTH
p 8 H p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH ¥ BpeMeHH ABMKEHUS bubmmorexa TIOK
y p https://m.edsoo.ru/ff0a0ae4
HNueprust. 3aKk0H HHEPIINH.
P . P bubnuotexa [JOK
15 B3aumopeiicTBue Ten Kak MpuUurnHa

HU3MCHCHUA CKOPOCTU IBUKCHHUA TCII

https://m.edsoo.ru/ff0a0cl10



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

IInoTHOCTE BemiecTBa. Pacuet Macchl

bubnunorexa LIOK

16
1 00BEMA TEJA 110 €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
Jlaboparopnas pabota
17 «OrnpeneneHue MIOTHOCTH TBEPAOTO
TEIAN
18 Pemenne 3agay mo teme bubnuorexa [JOK
"ITnoTHOCTE BemecTna"” https://m.edsoo.ru/ff0al23c
Cuiia KaK XapaKTepUCTHUKa
19 B3auMoaencTeug Ten. Cuna
ynpyroctu. 3akoH ['yka
Jlaboparopuas padota «3yueHue
20 3aBUCHMOCTH PACTSKCHHS
(nedhopmanuu) Ipy>KUHBI OT
MPUIIOKEHHOMN CHITBD»
21 SBnenne taroreHusa. Cuiia TSKECTH
CBsi3b MEX]y CUJION TSKECTU U
22 Maccoi Tena. Bec tema. Pemenne bubnnorexa [JOK
e ' | https://m.edsoo.ru/ff0al778
3amad o treMe "Cua TsHKeCcTH
Cuna TSDKeCTH Ha JPYTHUX TUTaHeTaX.
23 dusnyeckue XxapakKTEPUCTUKHA bubnmorexa IOK
P p https://m.edsoo.ru/ff0a1502
IUTAHET
but6mmoreka [IOK
24 WUsmepenne cui. JluHaMmoMeT
p A p https://m.edsoo.ru/ff0al8cc
but6mmorekxa [IOK
25 Bec tena. HeBecoMocTh
https://m.edsoo.ru/ff0al778
CroxxeHne IByX CHJI, HalpaBJIEHHBIX
. v . P bubnuotexa [JOK
26 10 OJTHOM MPSIMOM.

PaBHOelicTBYIOIIIAsA CHIT

https://m.edsoo.ru/ff0ala70



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

27

Pemrenue 3agad mo reme
"PaBHOelcTBYIOIIAS CHIT"

28

29

30

31

TpeHue CKOJIbKEHUS U TPEHUE
nokosi. Tpenue B npupone u
TEXHUKE

JlaGopaTtopHas padorta «3ydueHue
3aBUCHUMOCTH CHJIbI TPEHHS
CKOJIBKEHUS OT CHJIBI IaBJICHUS U
XapakTepa CONPUKACAIOIINXCS
IIOBEPXHOCTEW»

Pemenue 3amau Ha onpeeacHue
PaBHOJECHCTBYIOLIEH CUIIBI

Pemenue 3amau o remam: «Bec
Tenay, «I'paduueckoe n3o0pakeHre
cry, «CUnbly,
«PaBHOZEWCTBYIOILIAS CUID»Y

bub6nmoreka [IOK
https://m.edsoo.ru/ff0alb9c

bu6nmoreka [IOK
https://m.edsoo.ru/ff0alcc8

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

32

33

KonTponbHas padota no remam:
«MexaHn4eckoe JBH)KEHUEY,
«Macca, mIIoTHOCThY, «Bec Tenay,
«I'padpuueckoe n3odpaxkeHue CUI»,
«Cuib»

JaBnenue. CriocoObl yMEHbILIEHUS U
YBEITUYEHUS JIaBICHUS

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a20a6

34

JlaBrieHue ra3a. 3aBHCUMOCTD
JIaBJICHHS Ta3a OT 00bEMa,
TeMIepaTypsl

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



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

[Tepenaua naBiieHUs: TBEPABIMU

35 TEeJIaMU, JKUIKOCTSIMHU U Ta3aMH bubmorexa LIOK
- KA ’ https://m.edsoo.ru/ff0a25b0
3akon ITackais
JlaBiieHUE B KUJKOCTH U Ta3e,
36 BBI3BAHHOE JEHCTBHUEM CHUJIbI buGnuorexa [IOK
https://m.edsoo.ru/ff0a2718
TOKECTH
37 Pemenne 3agau mo teme «JlaBienue bubnuorexa [JOK
B JKMIKOCTH U rase. 3axoH Ilackamsay https://m.edsoo.ru/ff0a2826
bubmuoreka [IOK
38 §)
Coobumarommecs cocy sl https://m.edsoo.ru/ff0a2970
39 I'mapasnnueckuii npecc bubnnorexa [IOK
P p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopiineBoit
JKHUJKOCTHEIM HAcOC
Atmocdepa 3emnu. [Ipuunnel
CYIIIECTBOBAHUS BO3 HOH
41 036&:)10111(1/1 3emMin 3;1[:3};/IH(;IHMOCTB bubnnorexa [TOK
’ https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro JaBIECHUS OT BHICOTHI
HaJl ypOBHEM MODsI
42 Bec Boznyxa. AtmocdepHoe bubmuoreka [JOK
JTaBJIeHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocdepHoro bubmuoreka [IOK
nasienus. OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTBH aTMOC(HEepHOTO
44 aBJICHUS OT BBICOTEI HA, OBHEM bubnnorexa [JOK
A abls https://m.edsoo.ru/ff0a2fc4
MODst
45 bapomerp-anepoua. AtmocdepHoe bu6muoreka [JOK

AABJICHUC HA Pa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4



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

Pemenue 3agay no teme

46 "AtmochepHoe naBieHue"
JleiicTBUE KUJKOCTH U Ta3a Ha BuGmorexa LIOK
41 HOTPYIKCHIOS B HHX TEHO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTopHas paboTta
48 «OmnpeneneHre BITAIKMBAIOIIEH bubnmnoreka HOK
CHUJIbI, ICVCTBYIOILIECH HA TENO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTh)
JlaboparopHnas paboTa 1mo Teme
«HccnenoBanue 3aBUCHMMOCTH Beca
49 Tejia B BoAe OT 00bEMa Bubmiorexa OK
. https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUIKOCTh YaCTH
TeIay
bu6nunorexa LIOK
50 llnapatite Tex https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora
"KonctpyupoBanue apeomeTpa uiu
o1 KOHCTPYHPOBAHUE JIOJKHU U
OITpeieIIeHNE €€
rpy30n0bEMHOCTH"
Pemenwue 3anay mo Temam:
59 «IlmaBanue cymoB. bubnunorexa LIOK
BosnyxomnaBanue», «/laBnexnue https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUIKOCTEH U Ta30B)»
bubnunorexa LIOK
53 Mexasiieckas pabora https://m.edsoo.ru/ff0a3f82
54 MomurocTs. ETUHUITEI MOIITHOCTH bubmorexa LHOK

https://m.edsoo.ru/ff0a3f82



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

55

VYpok-uccnenoranue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noabéMe o Jjectauie"

56

57

58

59

60

61

IIpoctele MexaHu3Mbl. Peryar.
PaBHOBecue cui Ha peiuare

KonrtpomnbHas pabora 1o Teme
«JlaBreHuE TBEPIBIX TE,
KHUJIKOCTEH U Ta30B» /
Bcepoccuiickas npoBepodHas
pabora

PesepBHylit ypok. Pabora ¢
TEeKCTaMu 110 TeMe «JlaBieHue
TBEPIBIX TEJI, KUIKOCTEH U Ta30B» /
Bcepocculickas npoepodHas
pabora

Prbruaru B TexHuke, ObITY U IPUPO/IE.

JlaGopatopHnas pabora
«HccnenoBanne ycIoBAN
PaBHOBECHSI phIYara

Pemenue 3amay mo temMe «Y CI0BUS
paBHOBECHS pblUara

Koaddunment nonesnoro necTpust
Mexanu3ma. Jlaboparopnas pabota
«M3mepenne KI1/I HaknoHHOM
TUIOCKOCTH

0.5

0.5

bubnuoreka [{OK
https://m.edsoo.ru/ffOa4ffe

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a478e

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a48a6

62

Pemenue 3agau mo teme "Pabora,
MotrHocTh, KIT/I"

but6mmorexa [IOK
https://m.edsoo.ru/ff0a4c48



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

Mexanuyeckas SHEpIusl.
63 Kunernyeckas 1 noTeHIAaIbHAas
SHEPTHs

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

64 3aKOH COXpaHEHHUs MEXaHUYECKON

SHEPrUu

YPOK-3KCIIEpPUMEHT I10 TeMe
"DKCIEPUMEHTAILHOE ONPEICTICHUE
65 W3MEHEHUS KUHETUYECKON 1
MOTEHIIMATILHON SHEPTUU TIPU
CKaThIBAaHUM TEJIA MO0 HAKJIIOHHOM

mwIockocTu"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a4360

66 KonTponbHas pabota no teme

«PaboTa 1 MOIIHOCTb. DHEPTUs»
PesepBHylit ypok. Pabora ¢

67 TEKCTaMU 110 TeMe "MexaHnueckoe
nBIKeHHe"

bubnunoreka LIOK
https://m.edsoo.ru/ff0ad4ee6

Pesepubiit ypok. Pabora ¢
68 TekcTaMH 1o TeMme "Padora.
MouHoCTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

68

12



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

8 KUIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
o
Jrj;n Tewa ypoxa Bcero Konrporenpie  Ipakriieckue il:;:eﬂl/lﬂ :)I;I[()l;l;z?;feﬂbnme
padoTshI padoThI pecypeni

OCHOBHBIE TIOJ0XKEHUS

1 MOJIEKYJIIPHO-KUHETUYECKON 1 bubnuoreka [IOK
TEOPUU U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
HOJTBEPKICHUS

2 Macca u pa3mep aTOMOB U MOJIEKYT 1
Mogenu TBEPAOro, KUIKOTO U

3 ra3:o6pa3H0F;il) cocmainﬁ 1 bubmorexa HOK

https://m.edsoo.ru/ff0a540e

BELIECTBA
OO®bsicHeHHE CBOICTB TBEPOTO,
YKUJIKOTO U Ta3000pa3HOT0

4 COCTOSTHUH BEIIECTBAa HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH

5 Kpucrannuueckue u amopduoie 1 bubmuoreka [IOK
Tena https://m.edsoo.ru/ff0a5800

5 CMaunBaHue ¥ KanWIISPHOCTD. 1 bubmmnoreka HOK
[ToBepxHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530

7 TemioBoe paclIupeHHe U CkaTue 1 bubnmorexa LHOK

https://m.edsoo.ru/ff0a5a26

Temneparypa. CBs3b TeMneparypsl

8 CO CKOPOCTBIO TEIIOBOTO IBHKEHUS 1

YaCTHI]



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

9 Buytpennss sneprus. CriocoOsr Bbu6muoteka [JOK
W3MEHEHUSI BHYTPEHHEH SHEPTUU https://m.edsoo.ru/ff0a5c60

bubnunorexa LIOK

10 Buast Teruionepeyatin https://m.edsoo.ru/ff0a6412
Ypoxk-koudepenuus "[IpakTuueckoe

1 HCII0JIL30BAHUE TECIIOBEIX CBOMCTB bubnunorexa LIOK
BEILIECTB U MATEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubmuoreka [IOK
TEIJIOEMKOCTh https://m.edso0.ru/ff0a6976
YpaBHeHHEe TEIIOBOTrO OanaHca.

13 TennooOMeH U TEIIOBOE bubmorexa HOK

https://m.edsoo.ru/ff0a7088
paBHOBeECHE
JlaGopaTtopHnas pabota

14 "UccnenoBaHue IBIEHUS bubmmoteka IIOK
Ter1000MeHa P CMEIIMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOOHOU U ropsue BoabI"

Pacuer konngecTBa TEIIOTHI,

15 HEOOXOIUMOTO JIJIsl HATPEBAHUS
TeNa U BBIICTSIEMOTO UM MIPH
OXJIQKICHUU
JlaGopaTtopHnast pabota

16 "OnpeneneHue yaeabHON bubnmorexa LOK

" https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BELIECTBA
17 DHeprus TormBa. Y 1eiabHas bubnmnorexa [JOK

TCIJIOTA CroOpaHusa

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

[InaBnenue u oTBEpAECBaHNE

18 KPUCTAJUTMYECKUX TeJl. Y IeJIbHAs bubmmorexa [JOK
P A https://m.edsoo.ru/ff0a71d2
TEIJIOTA TUIABJICHUS
JlaboparopHas paboTa
19 "On I;I[CJII;HI/IG p;[eJILHOI?I TEILIOTHI bubmorexa HOK
P y" https://m.edsoo.ru/ff0a72fe
MJIaBJICHUS JIba
20 [TapooOpa3oBanre U KOHICHCAITUSA. bubnmnoreka HOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temiora
apooOpa3oBaHus U KOHICHCAIIUH.
21 3aBUCUMOCTb TeMIEpaTypbl bubmorexa HOK
patyp https://m.edsoo.ru/ff0a786¢c
KHUIICHHUS OT aTMOC(EepHOTO
JIaBJICHUS
Brnaxnocts Bo3ayxa. Jlaboparopnas
29 pabota "Onpenenenue bubmuoreka [IOK
OTHOCHUTEIHHOUN BIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3/1yXa"
93 Pemienue 3a1au Ha onpeneneHne
BIIQYKHOCTH BO3/yXa
[TpuHuunbr pabOTHI TETIIIOBBIX
24 nsurateneif. [lapoBas TypOuna.
JIBuraTenb BHYTPEHHETO CTOPAHMS
KII/I TersioBoro aBUraTess.
25 TennoBbie IBUTATENH U 3aIIUTA bubmmorexa [IOK
. https://m.edsoo.ru/ff0a7c7c
OKPY’KaIOIIEH CpeIbI
26 3aKOH COXpaHEHUs U IPEBPAILICHUS

SHEPTHHU B TCIJIOBBIX ITPOHCCCAX



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

[ToaroroBka K KOHTPOJILHOU padboTe
o TeMme "TermoBbIe IBICHUS.

bubnunorexa LIOK

2t N3MeHeHue arperaTHbIX COCTOSTHUM https://m.edsoo.ru/ff0a83f2
BemecTna”
KonTtponbHas pabora o Teme
28 "TenoBslie siBiieHUs. MI3MeHeHne bubmmorexa [JOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSTHUI BeIlleCcTBa
29 DnekTpuzanus Tei. JIBa pona
AIIEKTPUYECKUX 3apsI0B
Ypok-uccienoBaHue
30 "OnekTpu3anus Tea UHAYKIUEH 1
MIpY CONTPUKOCHOBEHUU"
31 BzaumopeiicTBue 3apssKeHHBIX TEIl. bubnunoreka LIOK
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUIECKOE TOJIE.
39 HanpsiskeHHOCTB JIEKTPUYECKOTO bubmmnoreka HOK
nonst. [IpuHIMND cynepno3uumun https://m.edsoo.ru/ff0a8a0a
INEKTPUUYECKUX TOJTEH
Hocurenu snekrpudeckux 3apsaoB.
33 OnemenTapHbii 3apsin. CTpoeHne
aToMa
34 [TpOBOAHMKY M TUAIIEKTPUKU. 3aKOH bubmuoteka [IOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3anad Ha npUMEHEHUE bu6muoreka [JOK
CBOMCTB JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBHS €T0
bu6nunorexa LIOK
36 cymecTBoBaHus. MIcTOUHUKHN

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

bubnunoreka LIOK

37 EHCTBUS JICKTPUICCKOTO TOKA
A p https://m.edso0.ru/ff0a96h2
VYpoxk-uccinenosanue "Jleiictere

38 3JIEKTPUYECKOTO TTOJISI Ha 1
MPOBOJHUKYU U JUAIEKTPUKHU"

39 DNIEKTPUUYECKHUM TOK B METAJLJIaX, bubnmoreka [JOK
JKHIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DeKTpuUecKas enb 1 eé
COCTaBHBIC YaCTH
Cuna Toka. JlaboparopHas pabora

41 "U3mepeHue u erl)" Jmp OBaII{)I/Ie CHJIBI 0.5 bubmorexa HOK

| P peryimp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTpUUECKOe HaMpsKEHHE.

42 Boastmerp. JIabopaTtopnas pabora 05 bubmmoreka [JOK
"M3MepeHue U peryJIinpoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

ConpoTuBieHne MPOBOJHHKA.
43 VY eiapH0e COPOTHBIICHUE bubmorexa [OK
P https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlaGopaTtopHnast pabota
"3aBUCUMOCTD JIEKTPUUECKOTO
44 COIIPOTHUBJIICHHS ITPOBOJIHUKA OT €r0 1 bubnmorexa IOK
P P https://m.edsoo.ru/ff0aa738
JUTHHBI, IO/ ITOTICPETHOTO
ceueHus u matepuana”
3aBUCHUMOCTD CUJIBI TOKA OT
bubnunorexa LIOK
45 HanpspkeHus. 3akoH Oma s

yJacTKa Ienu

https://m.edsoo.ru/ff0aad4a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

JlaGopaTtopHnast pabora
"NccneqoBaHue 3aBUCUMOCTH CUJIIBI

46 TOKA, U €ro 4epe3 pe3ucTop, OT bubmorexa LIOK
> ALY pes b p, https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA
HanpspKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U apaAILICIBHOE
COCTMHEHMS TIPOBOTHUKOB
JlaGopaTtopHast pabota "I[IpoBepka
48 IIpaBUJIa CIIOKEHUS HAIIPSIKECHUN bubnuoreka [IOK
MIPH MOCIEA0BATEIIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHnas padora "IIpoBepka
49 IIpaBUJjIa IS CUJIbI TOKA IIPU bubnuorexa [IOK
MapasuieIbHOM COEAUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3a1ay Ha IpUMEHEHHE
50 3akoHa OMa i1 pa3InyHOTO bubnmorexa [JOK
p https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
PaboTa 1 MOIITHOCTE
51 3JIEKTPUUECKOT0 TOKA. 3aKOH bubmorexa HOK
P ' https://m.edsoo.ru/ff0ab124
[xoynsa-Jlenna
JlaGopaTtopHnast pabota
52 "Onpenenenne padOTh U MOIITHOCTH bubmmorexa TIOK
P P | https://m.edsoo.ru/ff0ab3e0
AIIEKTPUIECKOTO TOKA
DJIEKTPUYECKHUE LEMH U
53 MOTPEOUTENH SIEKTPUIECKOMN bubmuoreka [JOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

ITocTossnabIe MAarHuThbl, UX

54 N
B3aMMOJICHCTBHE
55 VYpoxk-uccnenosanue "N3yuenue 1 bubnmnoreka HOK
OJIEH MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnauTHOE 110j1e. MarauTHoE moJje
bub6nmoreka [IOK
56 3eMJIM U €ro 3HaudeHue VI KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emMiie
[ToaroToBka K KOHTPOJIBHOM paboTe
1o TemMe "DIIEKTPUUECKUE 3apsibl.
57 3apsKEHHbIE Tela U UX bubmorexa HOK
P N . https://m.edsoo.ru/ff0abd2c
B3auMoercTBus. [1ocTosTHHBIH
SJIEKTPUYECKUM TOK"
KoHTpoinbHas pabota 1o Teme
"DIeKTpUYECKHe 3apsibl.
3apsKeHHBIE Tella U UX
N N bubmuoreka [{OK
58 B3auMoOAeHCcTBHA. [10CTOSTHHBII
. " https://m.edsoo.ru/ffOabea8
INEeKTpUYECKUi TOK" /
Bceepocculickas npoBepoyHast
paborta
PesepBHblit ypok. Pabora ¢
TekcTamu 1o Teme "IlocTosTHHBIN
o " bu6nmorexa LIOK
59 AIIEKTPUYECKH TOK" /
8 https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas npoBepoyHas
pabota
OmneiT DpcTena. MaruuTtHoe nose
60 3JIEKTPUYECKOTO ToKa MaruuTHOE bubmorexa LIOK
P https://m.edsoo.ru/ff0ac1d2
MOJI€ KaTYIIKH C TOKOM
61 IIpuMeHeHue 2I1eKTPOMaruHuToB B 05 bu6muoreka [JOK

texHuke. Jlaboparopnas pabota

https://m.edsoo.ru/ff0ac74a



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

"N3y4yeHue NeicTBUSL MAarHUTHOTO

T10JIs1 HAa MPOBOJHUK C TOKOM"

62

DIIEKTPOABUTATEIb IOCTOSTHHOTO
ToKa. Mcrmonbp3oBaHue

ANEKTPOJABUIATENIEH B TEXHUYECKUX

YCTPOMCTBAX U HAa TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue U U3yueHue
paboThI BNIeKTpoABUTATENIS "

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac86c

63

Omnbiter @apazes. 3akoH
AJIEKTPOMATrHUTHON UHIYKITUH.
[IpaBuio Jlenna

64

Dnektporereparop. CrocoOs
IIOJIYYEHUS IEKTPUIECKOU
SHEPruu. DIIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
JHEPruu

65

66

67

68

[ToaroroBka Kk KOHTPOJIBHOM paboTe

1o TeMe "DIeKTpUIecKHe 1
MArHUTHBIE SBJIeHUS"

KonTponbHas pabota mo Teme
"DIeKTpUUECKUEe U MarHUTHBIE
SIBIICHUS"

PesepBHslit ypok. Pabora ¢
TekcTaMu 110 TeMe "TennoBrlie
sBieHus"

PesepBHslit ypok. Pabota ¢

TEKCTaMH 110 TeMe "MarauTHeie
siBiIeHus"”

bu6nmorexa LIOK
https://m.edsoo.ru/ff0acb14

but6mmoreka [IOK
https://m.edsoo.ru/ff0accbe



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

OBIIEE KOJIMYECTBO YACOB I1O
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9 KUIIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
(]
JI:;-II Tewa ypoxa Bcero Konrpoabnbie  Ipakruieckue fd[:;:EHHH gg[?a[;(())il;fenbﬂme
padoThI padoTshI pecypen

1 MexaHuueckoe BUKEHHE. 1
MarepuanbpHas TOUKa

5 Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpPHOE ITPAMOJIMHENHOE bubnuorexa [IOK

3 1
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsaMoiIuHeHOe

4 nBuxeHue. CpeHsis U MTHOBEHHas 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnnoreka [JOK
JIBU)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBHKCHUS. 1
I'paduk ckopoctu
JlaGoparopHas paboTa

7 "OnpeneneHye yCKOpeHus Tena npu 1 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM JIBU>KEHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocth"”

8 CBoboanoe nagenue ten. OnbIThl 1
Tlamunes

9 PaBHOMEpHOE ABMXKEHUE 110 1 bubnnorexka [JOK

OKPY’KHOCTH. Hepﬂo,u H 9acToTa

https://m.edsoo.ru/ff0ael76



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

oOpaiueHus. JIuHeliHas U yriaoBas

CKOPOCTH
10 LleHTpOCTpeMUTETHHOE YCKOPEHUE
1 IlepBsiit 3akoH HptoToHa. Bextop bubnmoreka [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. bubmumoreka [IOK
PaBHOelicTBYIOIIAA cHita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnnoreka [JOK
Cyniepnio3unust Cuit https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha npUMEHEHUE bu6mmoreka [IOK
3akoHOB HproToHa https://m.edsoo.ru/ff0aeb6c
15 | Cuna ynpyroera. axon Tyra ol stsporuiaece?
16 Pemenue 3agau mo reme «Cuia
YIPYTOCTH
JlabopatopHas T
17 <<Onpz?le?1zHiIer;fS:Tsocm bubmorexa LIOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
bu6nmoreka [JOK
18 Cuua Tpenns https://m.edsogru/fanfYBS
19 Pemienne 3agay mo teme «Cuia bu6nmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTopHnas paborta
20 "OHpI;I[eJ'II;HI/IC I:coa(IJ(I)I/ILII/IG:HTa bubmmorexa LIOK
. https://m.edsoo.ru/ff0af8be
TPEHHSI CKOJIbKCHHUS
Pemenne 3amay mo reMe "3aKOHEBI Butmmorexa LOK
21 Herorona. Cuna ynpyroctu. Cuna

TpeHUs"

https://m.edsoo.ru/ff0afb8e



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

22

Cuia TSKeCTH U 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOPEHHE CBOOOHOTO
MageHus

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

23

Ypok-koudpepenuus "/IBmkenue ten
BOKPYT TPaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['aaktuku"

24

25

Pentenue 3amaud mo teme "Cuiia
TSOKECTU Y 3aKOH BCEMUPHOTO
TAroTeHus"

HepBa;I KOCMHNYCCKasA CKOPOCTh.
HesecomocTs u MEeperpy3Kku

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBecue MaTepuaJIbHOW TOUYKH.
AOGCoNOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpAOTO TENa ¢
3aKpeIIEHHON OChIO BpallleHHUS.
MowmenT cunsl. LienTp Tsxectu

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

27

28

PaBHOBecue MaTepuaIbHOW TOUYKH.
AOGComoTHO TBEPAOE TEIO.
PaBHOBecue TBEpAOrO TENIA C
3aKpETIEHHONW OCBIO BPALLEHUS.
MowmenT cusl. LlenTp Tsxectu

Pemenue 3amau mo reme "MoMeHT
cuibl. LleHTp TsxecTn"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b02b4

29

[ToaroToBka K KOHTPOIBHOM paboTe
o TeMe "MexaHn4yecKkoe IBUKEHHUE.
BsanmonelictBue Ten"

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



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

KonTtponbHast pabora o Teme

30 "MexaHn4ecKoe IBUKEHUE. buGnnorexa LIOK
. https://m.edsoo.ru/ff0b06ec
BzaumoneiictBue ten"
HNmnynsc Tena. UMImynsc CUIbL.

31 3aK0oH COXpaHEHUsI UMITYJIbCa. bubnmoreka [JOK
VYipyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3auUMOJICUCTBUE
Pemenue 3agad mo teme "3akoH bubmuorexa [JOK

32
COXpaHEHHUs uMIyJnca' https://m.edsoo.ru/ff0b096¢c

33 Ypok-koHpepenus "PeaktuBHOe
JIBUSKEHUE B PUPOJIC U TEXHUKE"

bu6mmoreka [IOK

34 Mexannueckas paboTa U MOIITHOCTh httos://m.edsoo.ru/ff0b0a8A

35 PaboTta cuiibl TSKECTH, CHITBI bu6mmoreka [IOK
YIPYTOCTH U CHIIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnast pabota

36 «Omnpenenenne pabOTHI CHIIBI TPEHUS
MIPU paBHOMEPHOM JIBHKEHUU Tea
10 TOPU30HTAIBHON TOBEPXHOCTU»

37 CBs13b SHEpruu U paboTHI.

[ToreHunaneHas sHEprus

38 Kunernueckas sueprus. Teopema o bubnmoreka [JOK
KUHETUYECKON IHEPTUHU https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHHsI SHEPTUU B
MEXaHHUKE

40 JlaGopaTtopHnast pabora «3yuenue bubnmoreka [JOK

3aKOHAa COXPAaHCHUS DHEPIUm»

https://m.edsoo.ru/ffOb12fe



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

41

Konebarensnoe JBUKCHHUEC U €TO
XapaKTEPUCTUKHU

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

42

43

44

3aryxaromue KoieOaHus.
BrinyxeHHbie KoneOaHus.
Pe3onanc

MaremaTuyecKuil U NpyKUHHBINA
MasiTHUKU

YPOK'I/ICCHCHOBaHI/Ie «3aBUCUMOCTD
nepuoaa KOJIEOAHHH OT KECTKOCTHU
MIPY>XUHBI 1 MACChI I'py3a»

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

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

45

[IpeBpamienue 3aepruu npu
MEXaHNYECKUX KOJIEOaHMAX

46

47

48

JlaGopaTopHnas pabota
«Ormpeenenue 9acToThl U eprojia
KoJIeOaHUH MPY>KUHHOTO MAasTHHKAY

JlaGopatopHas pabora «IIpoBepka
HE3aBUCUMOCTHU NeproJia KojaeOaHHii
rpy3a, HOJBEIIEHHOI0 K HUTH, OT
Macchl Tpy3a»

Mexannueckre BosIHbL. CBONCTBa
MeXaHU4ecKuX BOJH. [IpononbHbIe 1
HOTIEPEYHbBIE BOJIHBI

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenius "MexaHnuueckue
BOJIHBI B TBEPJIOM TEJIE.
CeiicMuueckue BOIHBI"

50

3Byk. Pactipoctpanenue u
OTpaKeHHE 3BYKa



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

51

VYpok-uccnenosanue "Habnronenue
3aBHCHUMOCTH BBICOTHI 3ByKa OT
4acTOThI"

52

53

54

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepeHius "YIIbTpasByK U
nH(]pa3ByK B MIPUPOJIE U TEXHUKE"
[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TemMe "3aKOHbI COXpaHEHHUSI.
Mexanunueckue KoneOaHusi U BOJHBI"

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb25f0

55

KonTtponsHast pabora o Teme
"3aKOHBI COXPaHEHUS.
MexaHndeckue KoneOaHus ¥ BOJTHbI"

56

57

DNIeKTPOMarHuTHOE TOJIE.
QHGKTpOMaFHI/ITHBIG BOJIHBI

CBoiicTBa OJICKTPOMATrHUTHBIX BOJIH

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2abe

58

VYpoxk-koupepennus "[kana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnonp3oBaHme 371EKTPOMAarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2fe6

59

VYpok-uccnenosanue "M3yuenue
CBOMWCTB SJICKTPOMArdHuTHBIX BOJIH C
MOMOIIIbI0 MOOMITEHOTO TenedoHa"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenue 3agau Ha onpeneneHue
YaCTOTHI U JJTUHBI
3JIEKTPOMArHUTHON BOJIHBI



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

DNeKTpOMarHuTHast IPUpPO/ia CBETA.

61 CxopocTtb cBeTa. BomHOBBIC bubmmorexa [JOK
2 https://m.edsoo.ru/ff0b31d0
CBOIiCTBa cBeTa
Hcrounuku ceera. [Ipsmonunennoe
62 pacnpocTpaHeHue cBeTa. 3aTMEHUS bubmmorexa [JOK
https://m.edso0.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KEHMs CBETA. 3epKajia.
63 Pemenue 3a1ay Ha MpUMEHCHHE bubmmorexa [IOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHHUS CBETA
64 [Ipenomnenue cBera. 3aKOH bubnuorexa [JOK
MpEJIOMJICHUS CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpakeHue
65 cBera. Mcnonp30BaHue MoaHOIO bubnuorexa [JOK
BHYTPEHHETO OTPaKEHUS B https://m.edsoo.ru/ffOb3c5c
ONITUYECKUX CBETOBOJIAX
JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH yTJIa
66 MIPEJIOMJIEHUSI CBETOBOTO JIy4a OT
yrila naJeHusl Ha TpaHulle "BO3yX-
cTekno""
VYpok-koHpepeHIus
"Hcnionp30BaHnE TIOJTHOTO
67 BHYTPEHHETO OTPa)KEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
bu6mmorexa [IOK
68 JIunzel. OnTUyeckas cuiia JIMH3bI https://m.edsoo.ru/FOb3f2c
69 [TocTpoenue n3obpakeHu B TMH3aX bubnrorexa LIOK

https://m.edsoo.ru/ffOb444a



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

JlaboparopHas paboTa
"Onpenenenne GOKyCHOTO

bubmuorexa [JOK

70 PacCTOSHUS U ONITUYECKOUN CHUIIBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"

71 Ypok-koHpepenmus "OnTuieckue bubnmoreka [JOK
JMH30BbIe TPUOOpPH" https://m.edsoo.ru/ff0cOa7e

7 ['na3 xak onruyeckas cucTema. bubmuorexa [JOK
3penue https://m.edsoo.ru/ff0b4684

73 Ypok-kondepenus "JlepexTo
3penus. Kak coxpanuts 3peHue"

Paznoxenue 6enoro cBera B CIEKTP.

72 Omnbrtel HetoTona. CrokeHue bubnuorexa [JOK
CIIEKTpaJIbHBIX I[BETOB. Jucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
JlabopaTtopHas pabota "OMBITHI 11O
Pa3IoKEHUIO OEJIOro CBETA B CIIEKTP

75 Y BOCIIPHUATHIO LIBETA MPEIMETOB IIPU bubmmorexa [OK

https://m.edsoo.ru/ff0cOe2a
UX HaOJIOICHUU Yepe3 [[BETOBBIC
bunbTper"
VYpok-npaktukym "BoaHoBbIe

76 CBOICTBa CBETA: JUCIIEPCHS,
uHTepdepeHus u qudppaxus'

77 OmneiThl Pesepdopaa v mranerapHas bubnmoreka [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8

78 ITocrynarter bopa. Moaens aroma

bopa



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

I/ICHyCKaHI/Ie " IIOrJIOMCHUE CBECTA

bubmuorexa [JOK
79 .K . Jlunei
ATOMOM. RBAHTBI. HHHCHHAATHIC https://m.edsoo.ru/ff0c144c
CIIEKTPBI
80 Ypok-npaktukym "HaOmronenue bubnnoreka [HOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PainoakTHBHOCTH M €€ BUJIBI bubmorexa LHOK
a A https://m.eds00.ru/ff0c1672
Crpoenue aToOMHOrO sipa. bubnnoreka [JOK
82
Hyxnonnas moneins https://m.edsoo.ru/ff0c18ac
83 PaagnoaktrBHBIE IpEBpALLICHHUS. bubnuorexa [JOK
N3oTomnsl https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bu6mmoreka [IOK
"PanuoakTuBHBIC peBpamieHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon nmomypacnana
Ypok-KoH(pepeH s
86 "lfa I/IoaKngli{H? W3JIy4EHHUS B bubmorexa HOK
8 i | https://m.edso00.ru/ff0c2126
pUpPOJE, MEAUIIMHE, TEXHUKE
SnepHble peakuu. 3aKOHBI
87 COX paHCHESI 3aps0BOTO U bubmorexa HOK
P P https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHUCEI
88 DHeprus CBSI3U aTOMHBIX SITIEP. bubnmnorexa [JOK
CBs13b MacChl U SHEPTHH https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no reme "SAnepHeie
peakuun"
90 Peakuuu cuHTe3a u neneHus saep. bu6mmorexa [IOK
Ucrounnku sueprun ConHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
01 Vpoxk-koupepennus "AnepHas

sHepreTuka. JlencTus



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

paauOaKTUBHBIX U3JTy4YEHUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka K KOHTPOJILHOU paboTe
10 TeMe "DJIEKTPOMarHUTHOE TOJIE.

bu6mmoreka [IOK

92
ONEeKTPOMAarHUTHbHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie siBneHus"
KonTponbhas pabota no teme
93 "DIeKTPOMarHuTHOE TOJIE.
DIIeKTPOMarHUTHBIE BOJHBI.
KBanToBsie siBIeHUS"
[ToBTOpEHME, 000OIICHHE.
94 JlaGopaTopHbie pabOTHI IO KypC bubmorexa HOK
" P pu P " ey https://m.edsoo.ru/ff0c245a
B3aumopeiicteue Ten
IToBTOpenue, 0600IIeHNE. Perenune
95 ACYETHBIX U Ka4eCTBEHHBIX 3a/1a4 bubmmorexa LOK
P | ! https://m.edso0.ru/ff0c2572
1o Teme "TernaoBblie MPOIECCHI
[ToBTOpenue, 0606meHue. Pemenue
96 pPacYeTHBIX U KAYECTBEHHBIX 3a7a4 bubnnorexka [JOK
no Teme "KIIJI TerinoBbix https://m.edsoo.ru/ff0c2a22
nBuraresuei”
[ToBTOpenue, 0606meHue. Pemenue
97 ACYETHBIX U KaUYECTBEHHBIX 3a7a4 bubmorexa HOK
P " " https://m.edsoo.ru/ff0c2b30
no teMe "KIIJI anekTpoycTaHOBOK
[ToBTOpeHue, 0600IICHNE.
bubmuorexa [JOK
98 JlaboparopHbie pabOTHI IO KypCy

"CBeTOBEIE sBJIEHUA"

https://m.edsoo.ru/ff0c2c52



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

[ToBTopenue, 0600menue. Padora ¢

99 TEKCTaMH 110 TeME "3aKOHBI 1 bubmorexa LOK
" https://m.edsoo.ru/ff0c2d6a
COXPaHCHHS B MEXaHHUKE
[ToBTopenue, 0600menue. Padora ¢
100 texcramu 1o teMe "Koiiebanus u 1 buGnnorexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TexcTamu 110 Teme "CBeTOBEIE 1 bubnorexa [IOK
. https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600meHNe. PaboTa ¢
102 TekcTamu 1o TeMe "KBanrtosas u 1
snepHas ¢puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



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

IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

11

HCII0JIb30BATh U3YUCHHBIC ITIOHATUA

1.2

1.3

pasiinvdaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOS SABJICHUC

pacro3HaBaTh NPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY’KaloIIeM MHUpE, B TOM YHcie GU3NIECKUE SIBICHUS B IPUPOJE,
IIPU 3TOM IEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4yeOHYI0, BbIIEIATh

CYIIECTBEHHBIE CBOMCTBA (NPU3HAKN) (PU3HUECKUX SBICHUIN

14

1.5

OIMCHIBaTh M3YYECHHBIE CBOWCTBA TeJl U (PU3MUYECKUE SIBICHHUS,
UCIONIb3YS (PU3MYECKHe BEIUYUHBI, MPU OMNHMCAHUU IPABUIBHO
TPAaKTOBaTh (U3UUYECKUH CMBICT MCIOJIB3YEeMBbIX BEJIWYMH, HX
0003HAaYEeHUsI W EOUHUIBI (PU3NYECKUX BEIMYUH, HAXOIUTh
(GopMysbl, CBS3BIBAIOLIME JAHHYIO (PU3MUECKYI0 BEIMYUHY C
JPYTMMHU BEJIUUYMHAMH, CTPOUTD I'paUKU U3YUEHHBIX 3aBUCUMOCTEN

(I)I/I3I/ILIGCKI/IX BCINMYHMH

XapaKTCPU30BaTh CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie SIBJICHUSA U ITPOLICCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IpPU OSTOM JdaBaTb CJIOBCCHYIO
q)OpMy.]'II/IPOBKy 3aKOHa M 3alMucCbiBaTb €ro MareéMaTH4CCKOC

BBIPA)KCHHE

1.6

1.7

OOBSACHATH (PU3UYECKHE SBJICHUS, POILIECCHl U CBOWCTBA Tell, B TOM
4yluclie M B KOHTEKCTE CHUTyalMil NpPaKkTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISBISATh NPUYMHHO-CIIEACTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHHe M3 | — 2 JIOrM4ecKkux IaroB ¢ omopoil Ha 1 — 2
W3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBJICHUH, (PU3MUECKHX 3aKOHa
WM 3aKOHOMEPHOCTH

pemars pacy€THbIE 3aaun B 1 — 2 nelCTBUS, UCIIONIb3YS 3aKOHBI U

(dbopMynbl, cBsi3bIBatolMEe (U3MUECKHE BEJIMYUHBL: HAa OCHOBE

aHaJIi3a yCJl1oBuUs 3aJa4uu 3aI1MChIBaTh KpaTKoeC ycioBue,




1.8

1.9

MOJICTABIATh (PU3UYECKUE BETUYMHBI B (DOPMYJBl UM TPOBOIHUTH
pacuérbl, HAXOIUTh CIIPAaBOYHbIC JAHHbIE, HEOOXOAMMBIE JUIS
peumieHuss  3a1ad, OLCHUBAaTh  PEAIUCTUYHOCTH  IIOJYyYEHHOMU

(bu3nUYecKoil BETUYNHBI

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PELIUTh MPH MOMOIIH
(U3NYEeCKUX METOJ0B, B OIMCAHUM WCCIECIOBAaHHUSA BBIICIATH
MpoBepsieMOe  MpPENIoyiokeHue  (Tumoresy),  pas3iaudath U
UHTEPIPETUPOBATh IOJYyYEHHBIM pE3yJabTaT, HaXOAUTh OIIMOKU B

XOJ€ oIibITa, A€JIAaTh BBEIBOJELI I10 €I'0 pE3yjIbTaTaM

MPOBOAUTH OMBITHI MO HAOMIOACHHUIO (PU3NYECKUX SIBICHUN WK
(¢u3nUecKux  CBOWCTB  Te:  (OpPMYyIHpOBaTH  MPOBEPSIECMBIC
MPENINONIOKEeHHs, COOUpaTh yCTAaHOBKY M3  MPEIJIOKEHHOTO

000py10BaHus, 3alIUCHIBATH XOJI OIbITa U (POPMYJIUPOBATH BHIBOIbI

1.10

BBITIOJIHATH MPSAMbIE U3MEPEHUSI C UCIOJIb30BAHUEM aHAJIOTOBBIX U
M (pOoBBIX MPUOOPOB, 3aMUCHIBATH MMOKA3aHUS MPUOOPOB C YUETOM

3aJJaHHOH a0CONIOTHOM MOTPEUIHOCTH N3MEPEHUH

1.11

1.12

IPOBOJIUTH  MCCIEOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYMHBI OT JAPYroil C HCIOJIb30BAHUEM MPSMBIX H3MEPEHHUH,
y4acTBOBaTh B IUIAHUPOBAaHMM y4eOHOrO HMCCIelIOBaHUs, cOOUpaTh
YCTAaHOBKY M BBINOJIHATh HM3MEPEHHUS, CIEeAys MPEeaJoKEeHHOMY
IU1aHy, (UKCUpPOBaTh pPE3yNbTaThl IOJYYEHHOH 3aBUCUMOCTH
(U3MYECKUX BEJIWYUH B BUJE MPEAJIOKEHHBIX TaOIUI U rpapuKoB,

ACJIaTh BbIBOABI 1O PE3yJibTaTaM UCCICAOBAHUA

MIPOBOJIUTh KOCBEHHBIE M3MEpPEHMs (U3UUECKUX BEIUYMH, CIETys
MPEMIOKEHHON MHCTPYKIMHM: TIPU  BBIIOJHEHUN H3MEPEHUI
coOHMpaTh HIKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUMCIATH 3HAYCHHE

HCKOMOM BEITUYUHEI

1.13

1.14

coOnroAaTh MpaBuUja TEXHUKH Oe30MacHOCTH TMpu paboTe cC

1a00paTOpPHBIM 000pyI0BaHHEM

yKa3plBaTh NPUHIUNBI JEUCTBUS TNPUOOPOB U  TEXHUYECKUX
YCTPOMCTB, XapaKTepu30BaTh MPHUHILMUIBI JIEHCTBUS H3YUYEHHBIX
npuOOPOB M TEXHUYECKUX YCTPOMCTB C TMOMOIIBIO UX OMMCAHMS,
UCHOJb3ys 3HAaHUS O CBOWCTBaX (U3MYECKUX SBICHUH W

HeoOxouMBbIe (PU3MUECKHE 3aKOHBI H 3aKOHOMEPHOCTH




1.15

1.16

1.17

1.18

NPUBOAMTH TpUMEpHl (HAXOIUTh HWHGPOPMAIMIO O MPHUMEPax)
NPaKTUYECKOrO  HCIOJIB30BaHUS  (pU3MYECKMX  3HAaHUH B
MOBCETHEBHON KM3HU i1 OoOecriedeHus: Oe30MacHOCTH  IpH
oOpamieHnn ¢ TpudOpaMH M TEXHHYECKUMH yCTPOWCTBaMH,
COXpaHEHMs 3/10pOBbS U COOJIIOJICHUS HOPM 3KOJOTHYECKOIO

MOBEJICHUS B OKPYKAIOIIEH cpelie

OCYILIECTBIATH OTOOP UCTOYHUKOB MHGOpMauu B cetu HTepHeT B
COOTBETCTBUU C 3aJaHHBIM I[IOMCKOBBIM 3alpoCOM, Ha OCHOBE
MMEIOIUXCS 3HAHUNW U MYyTEM CpPaBHEHHS PA3IUYHBIX MCTOYHUKOB
BBICTISITE MH(POPMAIUIO, KOTOpas SBISICTCS MPOTUBOPEUUBOM HITU

MOJKET OBITH HeﬂOCTOBCpHOﬁ

HCIIOJIb30BAThH pu BBIIIOJTHEHUU y4eOHBIX 3a/1aHul
Hay4YHOINIONYJIIPHYIO  JIUTEpaTypy  (U3HMUECKOrOo  CoAepKaHus,
CIIpaBOYHBIE MaTepUallbl, pecypcbl cetu MHTepHeT, BlIageThb
puEéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpazoBaHus

nH(OpMAaLIUY U3 OJHOI 3HAKOBOU CUCTEMBI B PYTYIO

CO03/1aBaTh COOCTBEHHbBIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOIIICHHS
Ha OCHOBe 2 — 3 WUCTOYHUKOB HHPOpMaNMU (PU3HUECKOTO
COJIep>KaHusl, B TOM YHCIIe MMyOIUYHO JIeNaTh KPaTKUe COOOIIEHUS O
pe3yibTaTax MPOEKTOB WM Y4YEOHBIX HCCIEAOBAaHUM, TPU STOM
IPAaMOTHO HCIOJb30BaTh M3YyYEHHBIN MOHATUHHBIN ammapaTr Kypca

(U3HKH, COPOBOKIATH BHICTYIIJICHUE NPE3eHTaUeH

1.19

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

MpU  BBIIOJHEHWH  y4EOHBIX TMPOEKTOB M HCCIENOBaHUM
pacmpenenaTh O0S3aHHOCTH B TPYIIe B  COOTBETCTBUH C
MOCTaBJICHHLIMHM 33JauaMH, CJCAUTh 3a BBIIIOJHEHHEM ILIaHa
JIEMCTBUIM, aJeKBaTHO OIEHWBaTh COOCTBEHHBIM BKJIad B
JIeATeIbHOCTD TPYIIIbL, BBICTpanBaTh KOMMYHUKaTUBHOE

B3aUMOJICHICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI0 00111er0 00pa30BaHMs

11

HUCIIOJIb30BaTh IOHATHA




1.2

13

pas3iiniaTh ABJICHHUA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC€ OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bl/I3I/I‘IeCKO€ SABJICHUC

pacrno3HaBaTh MPOSABICHUE H3YYCHHBIX (PU3MUECKUX SIBICHUU B
OKpY’KaloIlleM MHUpE, B TOM 4Hciie (U3NUYECKUe SIBICHHUS B MIPUPOJIE,
IIPH 3TOM NEPEBOAUTDH NMPAKTUYECKYIO 337a4y B yUeOHYIO, BBIICTATh

CYIIECTBEHHBIE CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUIN

14

OIMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBICHHUSA,
UCHONb3ysd (U3MYECKHE BEIUYMHBI, IPU OMNHUCAHUM IPABUIIBHO
TPaKTOBaThb  (U3WYECKUH  CMBICT  HCHOJB3YEMBIX  BEIMYHH,
00O3HaYeHUsT M eIUMHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GbopMysbl, CBS3BIBAIONIME JaHHYIO (U3MYECKYI0 BEIHYMUHY C
JIPYTUMH BEJIMYUHAMHU, CTPOUTH IpaUKU U3yUEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMYUH

1.5

1.6

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Ysl WM3YYEHHBIE 3aKOHBI, IIPU 3TOM [JaBaTb CJIOBECHYIO
(GOpMyJIIMPOBKY 3aKOHa H 3alHChIBaTh €ro MaTeMaTHYECKOe

BBIPA’XCHHUC

OO0BACHATH (PU3HUECKHE MTPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CUTyalUil IPAaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3
1 — 2 noruyeckux maroB ¢ nmomouibio 1 — 2 M3ydyeHHBIX CBOWCTBA

(u3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemars pacy€THbIE 3a7aud B 2 — 3 IEHCTBUS, UCIIONIb3Yys 3aKOHBI U
¢dbopMysbl, CBs3bIBAaOLIME (U3UUYECKHUE BEJIWYMHBI: Ha OCHOBE
aHajlM3a yCJIOBHUA 3a/1a4M 3allMChIBATH KPATKOE YCIOBUE, BBIABIIATH
HE/IOCTAaTOK JAaHHBIX JUIS pelIeHHs 3a/aud, BBIOMpPATh 3aKOHBI U
(dbopMyIibl, HeoOXOIUMBIE AJisi €€ pelleHus, MPOBOAUTh PAcU€Thl U
CpaBHUBATh IOJYYEHHOE 3HAaueHUE (U3NYECKOH BEIMYUHBI C

U3BECTHBIMU JaHHBIMH

1.8

pacrno3HaBaTh HMpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MpPHU MOMOIIU
(GU3NYEeCKUX METO/OB, MCIIONB3Ysl OMUCAHHWE HCCIIEeIO0BaHMA,
BBIJIEJISITh IPOBEPSEMOE MPEAIOJIOKEHUE, OLICHUBATh ITPAaBUIIbHOCTh

nopsaaKa IMpoBCACHUA UCCIICIOBAHUS, NCIIATh BHIBOAbI

1.9

OpOBOAWUTL OIBITHEL 10 HaGJHO,Z[eHI/IIO q)HSI/I‘IeCKI/IX SIBJICHUM WU

(U3MYeCKUX  CBOMCTB  Tel:  (HOpPMYyJIUpPOBATH  IMPOBEPSIEMBIC




1.10

NPENoJIoKEeHUsI, CcOOUpaTh YCTaHOBKY U3  IPEAJIOKEHHOTO

O60py,[[0BaHI/ISI, OIIMCBhIBATh X0/ OIIbITa U (bOpMy.]'IHpOBaTb BBIBOJIbI

BBITIOJIHATH MPSIMbIE M3MEPEHUSI C HCIOJIb30BAHUEM AaHAJIOTOBBIX
npuOOpOB H  JAaTYMKOB (DM3MYECKUX BEIUYHMH, CpPaBHUBATH
pe3yiabTaThl HM3MEpPeHUH C  y4€ToM 3a7aHHOM  aOCONMIOTHOM

MOrPELMTHOCTH

1.11

1.12

MPOBOJUTH MCCIIEOBAHUE 3aBHUCHUMOCTH OJHOH  (PU3UUECKOM
BEJIMYHMHBI OT JAPYrOM C HCIOJb30BAHUEM MPSAMBIX H3MEPEHUM:
IUTAHUPOBATh HCCIEIOBaHUE, COOMpPATh YCTAHOBKY U BBIIOJHSTH
U3MEpEHus, Cileqysd MpeAoXKEeHHOMY IUIaHy, (UKCHUpPOBATh
pe3yJIbTaThl OJYYEHHOW 3aBUCUMOCTH B BUJIE TaOJIULl U TpaduKOB,

ACJIaTh BbIBOABI IO PE3yJibTaTaM UCCICAOBAHN

MPOBOAUTh  KOCBEHHBIE  U3MEpPEHUS  (PU3NYECKUX  BEIHUHUH:
IJIAHUPOBaTh ~ HW3MEPEHHUsA,  COOMpaTh  SKCHEPUMEHTAIBHYIO
YCTaHOBKY, CJeaysl MpEeUIOKEHHON HWHCTPYKIUU, U BBIYUCIATH

3HAa4YCHUC BCIINYNHBI

1.13

CO6J'II-O,[L8.TB npaBujla TCEXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYIOBAaHUEM

1.14

1.15

1.16

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OINMCAHMS, HUCIOJb3Ys
3HaHHUA O CBOWCTBaX (U3MUECKUX SBICHUH U HEOOXOAUMBIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

pacrno3HaBaTh POCTHIE TEXHUYECKUE YCTPOICTBA U U3MEPUTEIIbHBIE
MpUOOPHI 10 CXEMaM U CXEMaTUYHBIM PUCYHKaM, COCTABIIATH CXEMbI
NEKTPUYECKUX LENel ¢ IMOCIENOBATEIbHbIM U IapaAJIEIbHBIM
COETMHEHUEM DJJIEMEHTOB, pa3jinyas YCJIOBHbIE O00O03HAYEHUS
JJIEMEHTOB 3JIEKTPUUECKUX LETIEN

NPUBOAUTH TpUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
MPAKTUYECKOTO  MCIOJNb30BaHMS ~ (U3MYECKUX  3HAHUM B
MOBCETHEBHOM KM3HU Uil oOecrieyeHus Oe30MacHOCTH  IpH
oOpamieHun ¢ mnpubopaMHd UM TEXHUYECKUMH YCTPONCTBaMH,
COXpaHEHMs 370pPOBbS U COOJIOACHHS HOPM SKOJIOTUYECKOTrO

MOBEICHUS B OKPY>KAIOUIEH cpeie

1.17

OCYIIECTBISATh MOUCK HMH(pOpManuu (U3MYECKOTO CONIEpKaHUsA B

cetu IHTEpHET, HA OCHOBE UMEIOLUXCS 3HAHUM U ITyTEM CPaBHEHUS




1.18

1.19

JOIMOJIHUTCIBbHBIX HMCTOYHHMKOB BbIACIATH HH(bOpMaL[I/IIO, KOTOpasa

SABJIACTCA HpOTI/IBOpC‘IHBOfI WJIA MOYKET OBITH HG,Z[OCTOBCpHOI;'I

UCIOJb30BATh IIPU BBINOJIHEHUH Y4YeOHBIX 33JaHUN Hay4HO-
MOMYJISIPHYIO JTUTEPATypy (PU3MUECKOrO COAEp KaHUs, CIIPABOYHBIC
MaTepuaibl, pecypcsl ceth VHTepHeT; BiaaeTh NpuéMamu
KOHCIIEKTHPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMAITIH U3 OJTHOM

3HAKOBOW CUCTEMBI B APYTYIO

CO3/1aBaTb COOCTBEHHbIE THCbMEHHbIE U KpaTKUE YCTHBIC
cooOmeHus, 0000mass HHHOPMALUIO U3 HECKOJBKUX HCTOYHHKOB
(bU3MUECKOTO COJEepKaHUs, B TOM YHUCJE IMYOIUYHO MPEICTaBIATh
pe3yJIbTaThl MPOEKTHOMN UIT UCCIEN0BATEIbCKOM AESITENbHOCTH, IPU
3TOM TPaMOTHO MCIOJb30BATh M3YYECHHbIA IMOHATUHHBIN amnmapar

Kypca GU3UKH, COTPOBOXKAATH BBICTYIIJICHUE MTPE3CHTALINCH

1.20

9 KJIACC

IIPY BBIIOJIHEHUN YYE€OHBIX IIPOEKTOB U UCCIIEI0BAaHUIN (PU3HUECKUX
IIPOLIECCOB pacIpesiesiATh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMHM 33Ja4aMM, CIECIAWTHh 3a BBIOJIHEHUEM IUIAHA
JNEHUCTBUM M  KOPPEKTUPOBATH €ro, aJeKBAaTHO OLEHUBATh
COOCTBEHHBI BKJIaJ] B JEATEIBHOCTb TPYIIbl, BBICTPaUBATh
KOMMYHHUKaTUBHOE  B3aUMOJEWUCTBUE, MPOSABIASL  T'OTOBHOCTH

paspeniaTh KOH()IUKTHI

Kona
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

11

HCII0JIB30BAaTh U3YUCHHBIC ITIOHATHUA

1.2

1.3

pasiinvdaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (pI/I3I/I‘{eCI(OC SABJICHUC

pacro3HaBaTh MpPOSBIEHUE H3YYEHHBIX (PU3MUECKUX SIBICHUU B
OKpY’KaloIlleM MUpe, B TOM 4Hcie pU3NUeCKue SIBJICHUS B IPUPOJE,
IIPH 3TOM NEPEBOAUTDH NMPAKTUYECKYIO 3a7auy B yUE€OHYIO, BBIIETATh

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3NIECKUX SIBICHUI

14

OIMUCBIBATL H3YYCHHBIC CBOICTBa TE€l U (I)I/ISI/I‘-IGCKI/IG SIBJICHHA,
HCIIOJIB3YA (bHBH‘IeCKI/Ie BCJINMYXHBI, IIPH OIHCAHUKU IIPABUIBHO

TPaKTOBaThb  (U3MYECKUH  CMBICT  HCHOJb3YEeMBIX  BEIMYHH,




1.5

00O3HaYeHHsT M eIWHHUIBI (U3NYECKUX BEJIWYHH, HAXOIUTh
(GopMyIibl, CBS3bIBAIOIINE JaHHYIO (U3MYECKYI0 BEIHUYHUHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH TPaUKK N3yUYECHHBIX 3aBUCUMOCTEH

(bl/ISI/ILIeCKI/IX BCIIMYHH

XapaKTCpHU30BaTb CBOMCTBa TECII, (1)I/I3I/I‘I€CKI/I€ SABJICHUA U ITPOLECCHI,
HCIIOJIB3YA HU3YYCHHBIC 3aKOHBI, IIPU OSTOM JaBaTb CJIOBCCHYIO
(bOpMYJ'II/IpOBKy 3aKOHa M 3alucbiBaThb €ro MareMaTH4dCCKOC

BBIpAKEHUE

1.6

OOBSICHATH (PU3NYECKHE MTPOLIECCHl U CBOICTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CUTyalluld IpaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOTMYECKUX ILIAroB ¢ IMOMOIIBI0 2 — 3 U3y4YEHHBIX CBOICTBa

(bU3NIECKUX SIBICHUH, PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemate pacuéTHble 3a7ayd (ONMUparoIuecs Ha CUCTeMy u3 2 — 3
YPaBHEHMIi), HCHOIb3Ysl 3aKOHbl U (OPMYINbI, CBSA3BIBAIOLINE
¢usnueckue BEIMYMHBL: HAa OCHOBE AaHalM3a YCIOBUS 3aJadd
3allUCBhIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HENOCTAIOUINE WM
M30bITOYHBIE TaHHBIE, BBIOUPATH 3aKOHBI U OPMYJIbI, HEOOXOAUMBIE
JUIS PELICHUs, IPOBOAMUTH PAcU€Thl U OLICHMBATh PEAIMCTUYHOCTH

MOJIyYE€HHOT'0 3HAaUeHUS (PU3MUECKON BEITMUUHBI

1.8

1.9

pacCiio3HaBaTb HpO6J'IeMLI, KOTOPBIC MOKHO PCHINTH IIPU IMOMOIIA
(1)I/ISI/I‘IGCKI/IX MCTOIAO0B, UCIIOJIB3Ys ONMMCAHUEC UCCIICA0OBAHUA, BBIACIIATD
MPOBCPACMOC TIPCAIIOJIIOKECHNUE, OLCHUBATHL IIPABUIIBHOCTH IIOpPAAKA
IMPpOBCACHHA HCCICAOBAaHWA, [OCJIIAaTb BBIBOABLI, HWHTCPIPETUPOBATH

PE3YJIbTATHL Ha6J'IIOI[eHI/II71 1 OIIBITOB

MPOBOJUTH OMBITHI MO HAOTIOACHHUIO (PU3UYECKUX SIBICHUH WU
(bu3MYECKUX CBOICTB TeJl: CAMOCTOATEIBLHO COOMPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpYyIOBaHMS, OMUCHIBATH XOJ] OIBITA U €r0

pe3ynbTaThl, GOPMYJIUPOBATh BHIBOJIBI

1.10

MPOBOAUTh TPU HEOOXOJAUMOCTH CEpUI0 TPSMBIX H3MEPEHUH,
OTIpesieTisisl CpeHee 3HAUYCHHUE HU3MepseMOil BeIWYuHBI ((POKycHOE
paccTositHue coOuparomei JTUH3bI), 000CHOBBIBATH BHIOOP criocoda

M3MEepeHus (M3MEPHUTEIBHOTO MPHOopa)

1.11

IpOBOAUTL UCCIICAOBAHUC 3aBUCUMOCTEH (1)I/ISI/I‘ICCKI/IX BCINYHH C

HCIIOJIB30BAHHUEM IIPAMBIX HSMCPCHPIP'IZ IJIAaHUPOBATh UCCIICAOBAHUC,




CaMOCTOSITENIFHO COOMpPATh yCTaHOBKY, (PMKCHPOBATH PE3YJIbTATHI
MOJTYYEHHOH 3aBUCHMOCTH (DPU3NYECKUX BEIMYUH B BHJE TaOIHIIU

Fpa(l)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJibTaTaM UCCICAOBAHNA

1.12

1.13

MPOBOJANTh  KOCBEHHBIC W3MEpPCHHS  (PU3UYECKHX  BEIUYUH:
IUIAaHUPOBaTh ~ HU3MEpPEHHus,  coOupaTh  IKCIEPUMEHTAIBHYIO
YCTAHOBKY M BBIIOJHATh M3MEPEHUSA, CIEAYS IPEII0KEHHON
WHCTPYKUUHU, BBIYHUCIATH 3HAYEHUE BEJIMYMHBI M AHAJIU3UPOBATH
MOJyYEHHBIE pE3yJIbTaThl € YYETOM 3aJaHHOW IOIPEIIHOCTH

HU3MEpEHUIT

CO6J'IIOI[3.TB [mpaBujia TCXHUKHU 0e30macHOCTH Ipu pa60Te C

1abopaTOpPHBIM 000pyIOBaHHEM

1.14

1.15

1.16

1.17

pa3nuyaTb OCHOBHBIC MPU3HAKK MU3YUEHHBIX (DU3MUYECKHX MOJEINei:
MaTepualibHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOYEUHBIH
HMCTOYHMK CBETA, Jyd, TOHKAas JIMH3a, IUIaHETapHas MOJEIb aToMa,

HYKJIOHHag MOACJIb aTOMHOTI'O AApa

XapaKTepu30BaTh MPHHIUIBI JCHCTBUS HM3YYCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OINOPOM HA MX ONMCAHMSA, UCIOJIb3Ys
3HaHHUA O CBOWCTBaX (U3MUECKUX SBIEHUH U HEOOXOAUMBIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

UCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  HM3MEPHUTEINBHBIX  HpUOOpPOB U
TEXHOJIOTUYECKUX MPOLECCOB MPHU PEIIEHUH Y4eOHO-TIPAaKTHUYECKUX
3aJ1a4, ONITUYECKHE CXEMBI JJIsl IOCTPOEHUS N300pakeHUH B INIOCKOM
3epKaie ¥ coobuparomeil TuH3e

NPUBOAUTH TpUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
MPaKTUYECKOTO0  MCIOJb30BaHMS  (U3WYECKUX  3HAHUM B
MOBCEJTHEBHON KHM3HM sl obOecrieyeHUs: Oe30MacHOCTH  IpH
oOpamieHun ¢ mnpubopaMd U TEXHHYECKUMH YCTPONCTBaMH,
COXpaHEHMs 370pPOBbS U COOJIOACHHUS HOPM SKOJIOTHYECKOTrO

MOBEICHUS B OKPYKAIOUIEN cpelie

1.18

OCYILECTBIIATh MOUCK HMH(OpMaMKU (U3NYECKOTO COJEP’KaHUS B
cetu VIHTepHET, CaMOCTOATENBbHO (HOPMYIHPYsI TOUCKOBBIN 3aIpoc,
HaxOJWUTh IIyTH OIPENEJIECHUS JIOCTOBEPHOCTH  IOJIYyYEHHOM
nH(OpPMAIIUM HAa OCHOBE MMEIONIUXCS 3HAHUU M JOMOTHUTEIBHBIX

HUCTOYHHUKOB




1.19

WCIONIb30BaTh TMPHU BHIMOJHEHUH YYEOHBIX 3aJaHUi HAYYHO-
MOMYJISIPHYIO JINTEPATYypy (PU3UUYECKOrO COJIEpKaHuUs, CIPAaBOUYHbIE
Marepuaibl, pecypcbl cetu HWHTepHeT; BiaAeTh NpPUEMaAMU
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OpMAaLIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIC COOOINEHHUS Ha
OCHOBe HH(GOpMAlMU M3 HECKOJBKHX HCTOYHUKOB (UIUYECKOTO
COJIepKaHusl, MyOJIIMIHO MPEICTABIATh PE3YJIbTaThl IPOCKTHON HITN
HCCIEAOBATENIbCKOM  NI€ATEIbHOCTH, P 3TOM  I'PaMOTHO
WCMOJIb30BAaTh HM3YYCHHBIM TNOHATUMHBIN anmapar H3y4aeMoro
pasnena (U3MKU M COMPOBOXKAATh BBICTYIUICHHE TMPE3EHTAIUeil ¢

y4€TOM 0COOCHHOCTEW ayJUTOPUN CBEPCTHUKOB

1.21

MIPH BBITIOJTHEHUHU y4eOHBIX IPOCKTOB U UCCIICAOBAHUHN (PU3UIECKUX
IIPOLIECCOB pacIpeiesiaTh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 33Ja4aMM, CIEIWTHh 3a BBIIIOJIHEHUEM IUIAHA
JNEHUCTBUM M  KOPPEKTUPOBATh €ro, aJeKBATHO OLEHUBATh
COOCTBEHHBIH BKJIaJ] B JEATEIBHOCTb TPYIIbl, BBICTPAaUBATh
KOMMYHHUKaTUBHOE  B3aUMOJEWCTBUE, MPOSBIASL  T'OTOBHOCTH

paspeniaTh KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon

3JIEMEHTA

IIpoBepsiemble 31eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHPA

1.1

duszuka — Hayka O MNpUpoAe. SIBiIeHus NpUPOIBIL.
Qusnyeckue SABICHMUS: MEXaHUYECKUE, TEIUIOBBIE,

SJICKTPUYCCKUC, MATHUTHLBIC, CBETOBBIC, 3BYKOBLIC

1.2

@dusnyeckue BenuuuHbl. M3mepeHue (uzHuUECKUX
BenuunH. ®usnyeckue npubopsl.  IlorpemrHocTs

U3MepeHnuil. MexxayHapoHasi CUCTEMA €IMHUIL

1.3

1.4

EcrecTBeHHOHAYYHBII METOA MO3HAHUS: HAOJIIOICHUE,
IIOCTAaHOBKA Hay4YHOI'0 BOIPOCA, BBIABM)KEHHUE TMIIOTES,
HKCIEPUMEHT IO IIPOBEPKE THUIIOTE3, OOBSICHEHUE

Ha6J'IIO,I[aeMOF O SABJICHHUA

Onucanune pU3NYECKUX SBICHUI ¢ MOMOLIBIO MOJIEen

1.5

[TpakTueckue paboThI:

HH#HPar###13MepeHne paccTosHUI.
#HH##Par###3mepenne o0bEéMa KUIKOCTH U TBEPIOTO
Tena.

#H##Par###OnpeneneHue pa3sMepoB MallbIX Tell.
#HiHPar###13mepene  Temrepatypbl IpU  MOMOIIU

JKAJIKOCTHOTO TEPMOMETPA U AATUYHUKA TEMIEPATYPBI

INEPBOHAYAJIBHBIE CBEJJEHI A O CTPOEHUU BEIIIECTBA

2.1

###Par###CTtpoeHne BelecTBa: aTOMBI U MOJIEKYIIbI,
uxX pasMepbl. ONBITHI, JOKA3bIBAIOIINE JHUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

#Hi##Par###]lpmkenne  gacturp  BemecTtBa.  CBs3b
CKOPOCTH  JBWXKEHHUS YaCTUIl C TeMIepaTypoi.

BbpoyHnosckoe nBuxenue, mupdysus

2.3

BzaumopeiicTBre YyacTHUI] BEIIECTBA: IMMPUTAKCHUC U

OTTAJIKUBAaHHUEC

24

###Par### Arperatuoie COCTOSTHUS BEIECTBA:

CTpOEHHE rasos, JKUJIKOCTEN " TBEPIBIX




(KpUcTaUIMYECKUX)  Tel.  B3auMocBsi3zb  Mexay
CBOMCTBAMM  BEIECTB B  Pa3HbIX  arperaTrHbIx

COCTOSAHUAX U UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUCM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BO/IbI
[TpakTuyeckue pabOTHI:
#H##Par###0O1enka tuaMeTpa arToMa METOJI0OM PSIO0B (C
UCTONIb30BaHuEeM Gotorpaduit).

2.6 #HHPar###0OneITel 10 HAONIONEHUIO  TEIUIOBOTO

paciIupeHusl Ta30B.
#HAHAPar#H#0OnbITl 10 OOHAPYXKEHHUIO JEHCTBHS CHII

MOJIEKYJISIPHOTO MPUTSIKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHHUE. PaBHOMepHOE u
' HEPaBHOMEPHOE JIBUKECHHE
###Par###Ckopocts.  CpenHsisi  CKOpPOCTb  IpHU
3.2 HEPaBHOMEPHOM JIBM>KEHHMH. Pacuér mytu u BpeMeHH
JBUKECHUS
SBnenue uHepuuu. 3akoH MHEepuuU. B3aumoneiicTBue
3.3 TeJ KaK MPUYMHA U3MEHEHMSI CKOPOCTH JIBUYKEHUS TEIL.
Macca kak Mepa UHEpPTHOCTH Teja
34 ###Par###1notHocTs BemecTBa. CBsA3b IUIOTHOCTU C
' KOJINYECTBOM MOJIEKYJI B elMHUIIe 00BbEMa BellecTBa
3.5 Cuia Kak XapakTepUCTHKa B3aUMOJIEHCTBHUS TEIN
36 Cuna ynpyroctu u 3akoH ['yka. M3MmepeHue cuisl ¢
' MOMOIIbIO JUHAMOMETpA
3.7 #i##HPar#t#ABnenne tarorenus u cuia Tsokectu. Cuna
' TSKECTH Ha JpYrux miaHerax. Bec Tema. HeBecomocTh
38 Cuna tpenus. TpeHue CKOJIbKEHUS U TPEHHUE IMOKOS.
' TpeHune B npupoie U TEXHUKE
3.9 #HH#Par###CrioxxeHne cuil, HalpaBIEHHBIX 0 OIHOM
' npsMoil. PaBHOAEMCTBYOIAs CUIT
[TpakTrueckue pabOTHI:
3.10 OmnpezneneHue CKOPOCTH PaBHOMEPHOTO  JABIIKEHHS

(mapuka B JKMJIKOCTH, MOJETH 3JIEKTPUYECKOTO




3.11

3.12

aBToMoOmWiIss W Tak ganee). OmnpenencHue cpemHen
CKOPOCTH CKOJIbXEHHMA Opycka WIM IIapuka 110
HAKJIOHHOM IuIocKocTH. OrmpeneneHue IUIOTHOCTU
TBEépIOoro  Tema.  OmbITB,  JEMOHCTpPHUpYOLINE
3aBHCUMOCTH pacTshKeHus (aedopMmanyin) NpyKUHbI OT
HOPUIOKEHHOW cuibl. ONBITHL, JAEMOHCTPUPYIOLIUE
3aBUCUMOCTD CHJIbI TPEHHS CKOJIBKEHMSI OT BEca Tela U

XapakTepa COIIpHUKaCaArOIIUXC A HOBCpXHOCTCfI

dusnuecKue BICHUS B IPUPOJE: IPUMEPHI JBHKEHUS C
Pa3IMYHBIMK CKOPOCTSIMM B )KMBOM M HEXKMBOM IPUPOJIE,

HeﬁCTBHC CHJIbI TPCHUA B IIPUPOAC U TCXHUKEC

TexHuueckue yCTpOﬁCTBaZ JUHAMOMCTP, HOAIIHUITHUKHU

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

I[aBJ'IeHI/Ie TBépI[OI‘O tena. CrocoObl YMCHBIICHUS U

1 YBEJIMYEHUS TaBIICHUS
42 JaBnenue ra3za. 3aBHCHUMOCTh JIaBJICHHS ra3a oOT
' 00BEMa, TeMIiepaTypbl
43 [Tepenada naBiaeHust TBEPABIMU TEIAMH, KUIKOCTIMU U
' razamu. 3akoH [lackans. [IlHeBMaTHUeCKrEe MalIuHbI
3aBUCHUMOCTh JABJICHUS OJKUAKOCTU OT TIyOWHBI.
4.4 [MuapocraTudeckuit napajiokc. CooOmaromuecs
cocybl. ['mapaBinueckre MEXaHU3MbI
AtMochepa 3eminn u aTMocepHOe JaBIECHHE.
[IpuyuHBl  CylIeCTBOBaHHUS  BO3AYIIHOM  00OJOUYKH
4.5 3emuu. OnpiT Toppuueinnu. 3aBUCUMOCTh
atMOoCc(hepHOTO MJaBJCHUS OT BBICOTHI HAJl YPOBHEM
MOpst
A8 N3mepenne armocdepHoro nasneHus. [Ipubopsl ans
' U3MEepeHHs aTMOCHEPHOTO AaBIICHUS
JlelicTBUE KUIKOCTH W ra3a Ha IOIPYKEHHOE B HUX
4.7 Teno. BreiTankuBaromasi (apxumenoBa) cuiia. 3aKoOH
Apxumena
4.8 [1naBanue Ten. Bo3gyxomnaBanue
4.9 [TpakTuyeckue paboOTHI:




4.10

411

HccnenoBanue 3aBUCMMOCTH Beca Tela B BOAE OT
o0béMa TOrpyKEHHOH B JKUIKOCTb YaCTH Tela.
OmnpeneneHye BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH
Ha Telo, MNOrpyxéHHoe B KuakocTb. IlIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOLIEN CUJIbI, IEUCTBYIOLIECH
Ha TeJI0 B JXHUAKOCTH, OT Macchl Tena. OMbITHI,
JIEMOHCTPUPYIOIUE 3aBUCUMOCTb  BBITAJIKHUBAOLICH
CHUJIBI, IEHCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00BbEMaA
MOrPYKEHHOM B JKMJIKOCTh YaCTH Te€Ja U OT IUIOTHOCTH
xkuakoctu.  KoHCTpyupoBaHue — apeomeTpa WM
KOHCTPYMPOBAaHHE JIOJKM W  OIpeAesieHHe  eé

pr3OHO,I[’LéMHOCTI/I

duzuyecknue  ABIEHUS B NPUPOAE:  BIUSHUE
atMoc(epHOr0 JaBJIICHUS Ha IKHUBOW  OPTaHU3M,

IJIaBaHUE PBIO

TexHuueckue yCTpoOWCTBa: COOOLIAIONIUECS COCYBI,
YCTPOMCTBO BOJONPOBOJA, TUAPABIMYECKUI Ipecc,
MaHOMETp, 0apoMeTp, BHICOTOMEP, MOPIIHEBON Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas paboTa
5.2 MexaHnueckas MOIIHOCTb
53 [TpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHAas
' 1ockocTh. [IpaBuio paBHOBecHs pblyara
5.4 [IpumeHeHue paBuiia paBHOBECHUS pbldara K OJI0Ky
«3omotoe  mpaBwio»  MmexaHukd. Koapduuuent
5.5 MOJIE3HOTO  JelcTBUsA  MexaHu3MmoB.  IIpoctsie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHuumanbHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunerndeckas sHeprus
58 [TonHass MexaHWuecKas PHEpPrus. 3aKOH U3MEHEHMsS U
' COXpaHEeHMsI MEXaHMYECKON SHEPTHH
5.9 [TpakTrueckue pabOTHI:




#HH#Par###Onpenenenue pabOThl CHIIBI TPEHHS TPU
pPaBHOMEPHOM JIBIJKEHUU Teja MO TOPU30HTaJIbHOU
noBepxHocTU. MccnenoBaHue YyCiIOBUH paBHOBECUS
peruara. Mamepenue KIIJ[ HakIOHHOW TMJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUsI MEXaHUYECKON IHEPTUr

duznyeckue SABJICHHUS B npupoac: pbHaru B TCJIC

5.10
4eJI0BeKa
TexHuueckne YCTpOMCTBa: pbluar, MOABMKHBIA U
5.11 HETOJIBIKHBIN OJIOKH, HAKJIIOHHAS TUIOCKOCTh, TPOCTHIS
MEXaHU3MbI B OBbITY
8 KIIACC
Kox Kon
IIpoBepsiemble 3JIeMeHTHI COJleP:KAHUS
paszeJia 3JieMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTpOEHUs BewlecTBa. Macca U pa3Mmepbl
' MoJieKyl.  OmbITEL, MOATBEPXKAAOIINE OCHOBHBIE
MOJIO’KEHUS MOJIEKYIISIPHOKHHETUYECKON TEOPUHU
Mogenu TBEpPAOro, JKUAKOIO M Tra3000pa3HOro
6.2 cocTosHu# BemecTBa. Kpucramimdyeckue u amopdHbie
Tena
OOBsicHEHHE CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TEI
0 6.3 Ha OCHOBE IIOJIOKEHUH MOJICKYIISIPHOKHHETHYECKON
TEeopuu
6.4 CMaunBaHue U KallWUISIPHBIC SBICHUS
6.5 TemoBoe pacilIupeHHe U CKaTue
66 Temmnepatypa. CBs3pb TeMIlepaTypbl CO CKOPOCTBIO
' TEIJIOBOTO ABM)KEHUS YaCTHIL
BryTpenHss SHEPTHSL. Crioco0sl U3MEHEHUS
6.7 BHYTPEHHEH HSHEPTHH: TeIulonepeaadya W COBEPIICHHE
paboTsI




Bunaer TEeIIonepeIaun: TEIJIONPOBOJHOCTb,

°8 KOHBEKLIUS, U3Iy4YEHUE
KomnuectBo  TemnoTel.  YaenbHas — TEIIOEMKOCTH
6.9
BEILECTBA
TenmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
6.11 [InaBieHne ©  OTBEpAECBAaHME  KPUCTAIUIMUECKUX
' BEUIECTB. ¥ Ae/IbHAs TEIUIOTA IJIaBICHUS
[TapooOpa3oBanue u  KoHAeHcanus. Vcmapenue.
6.10 Kunenme. VYaenbHas Termiora mapooOpa3oBaHUs.
' 3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 OHeprus TOIMBA. Y IeJbHas TEIJI0Ta CrOPaHUs
[Ipunnuner  pabotel  TermioBblx jaurareneid  KIIJI
6.15 TEIJIOBOTO JIBUratess. TengoBble ABUTaTEeNN U 3alIuTa
OKPYXarOIei Cpeabl
3aKOH COXpaHEHHUS M TPEBPALICHUS DHEPrUU B
6.16
TEIUIOBBIX ITpolieccax
[TpakTudeckue paboThI:
H#HAHPar#H#0nbITl 10 OOHAPYKEHUIO JIEHCTBUS CHJI
MOJIEKYJISIPHOTO MPUTSKEHHUS.
HHHPar###ONBITEI 0 BBIPALIMBAHUIO  KPHUCTAJJIOB
MMOBApPEHHOM COJIM WIIM caxapa.
6.17 #HHPar###0neITEI 0 HAOMIONEHUIO  TEIUIOBOTO

pacCIIMpPEeHHsI Ta30B, KUJIKOCTEH U TBEPABIX TElL.
#H##Par###OnpeneneHue naBaeHus BO3Iyxa B OaljloHe
HIIpUIa.

HAHPar###ONbITE, TEMOHCTPUPYIOIINE 3aBUCHUMOCTH
JIABJICHUs BO3JlyXa OT €ro 00bhEMa M HarpeBaHUs WIH

OXJIAXKACHUA.




###Par##1 Iposepka TUIIOTE3bI JIMHEWHON
3aBUCHUMOCTH  JUIMHBI ~ CTOJIOMKA  JKHIKOCTH B
TEPMOMETPHUUECKON TPYyOKE OT TeMIIepaTyphl.
###Par##HaOnronenne  W3MEHEHHWS  BHYTpPEHHEH
SHEPruM Tella B pPe3yabTaTe TEIUIoNepeaadn U padoThl
BHEIIHUX CHUJI.

###Par###lccnenoBanue SBIEHUS TEIJIOOOMEHA TIPH
CMEIIMBAaHUU XOJOAHON U TOPSYEH BOJIBI.
#H#Par###OnpeneneHue KOJINYECTBA TETLJIOTHI,
MOJIyUEHHOTO BOJION NHpH TEMJIO0OOMEHE C HarpeThbiM
METaJUTMYCCKUM ITUITHHAPOM.

###Par#H#0npeneneHne  yAeIbHOM  TEMIOEMKOCTH
BEIIIECTBA.

###Par###lccnenoBanue mpoiecca HCIapeHus.
#H#Par###OnpeneneHue OTHOCUTEIBLHON BIIAXKHOCTH
BO3/TyXa.

#HH##Par###OnpeneneHue yAETbHON TEIUIOTHI

IIJ1aBJICHUA JIbAA.

6.18

6.19

dwusnyeckue SBJICHUS B TPHPOJC: IMOBEPXHOCTHOE
HATSDKCHHE W KalWUIAPHBIC SIBICHUS B TIPHUPOJIE,
KPHUCTAIIJIBI B IpUpO/Ie, n3nydeHune ConHIla, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHesl, CHera.

TexHuUeckue yCTpPOMCTBA: KamWUIAPbl, NPUMEPHI
MCIOJIb30BaHUsl KPUCTAIJIOB, KUJAKOCTHBIM TEPMOMETD,
JaT4UK TeMIlepaTypbl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPHBI, TICUXPOMETp, MapoBas TypOuHa,

ABUTATCJ]Ib BHYTPCHHCTO CrOpaHU.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

7.2

OnekTpu3zanus Ten. /[Ba posia aNeKTpUYeCcKuX 3apsiioB

B3auMoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona
(3aBUCHMOCTb CHJIBI B3aMMOJCHCTBUS 3apsHKEHHBIX Tell

OT BEJIMYUHBI 3apsI/IOB U PACCTOSIHUSL MEXKIY TEIaMH )




DneKTpuueckoe noJie. Hanpsxénnocts

7.3 anekTpuyeckoro mois. IlpuHnun — cyneprno3unuu
AIIEKTPUYECKUX M0JIel (Ha KaueCTBEHHOM YPOBHE)
Hocurenu »siaekTpuyeckux 3apsaoB. DJeMEHTapHbIN
7.4 anexkTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBogHuku
U JUDJIEKTPUKHU
7.5 3aKOH COXpaHEHHsI SJIEKTPUUECKOTO 3apsiia
- ONEeKTpUYEeCKU  TOK. YCIOBUS  CYyLIECTBOBaHUS
' AIIEKTPUYECKOTO TOKa. MICTOYHMKHM MOCTOSIHHOTO TOKa
HerictBus 3IIEKTPAYECKOTO TOKa (TeruioBoe,
7.7 XUMHUYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B
KUAKOCTAX M razax
- Onektpuueckas uenb. Cuia ToKa. DJIEKTPUUECKOE
' HaIpsDKEHUE
29 CormnpoTuBieHNE MIPOBOJIHHUKA. VY nenbHoe
' CONPOTHUBIICHUE BEILIECTBA
7.10 3akon Oma aJ1g y4acTka 1enu
[locnenoBarenpHOE W MapalieIbHOE COEIUHEHHE
7.11
MIPOBOTHUKOB
PaGota ¥ MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenna
213 DneKTpUYecKue 1enu U MOTPEOUTENTH SJIEKTPUUECKOM
. sHepruu B ObITy. KopoTkoe 3ambIkaHue
[TocTostHHBIE MarHUTHI. B3anmoselicTBrEe MOCTOSHHBIX
7.14
MarHuToOB
MaruutHoe mnosie. MarHuTHoe mone 3eMIIM M €ro
7.15
3HaUYEHUE IS )KU3HU Ha 3emiie
216 OmneiT Opcrena. MarHuTHOE ITOJIE  IIEKTPHYECKOTO
. ToKa. [I[puMeHeHne 371eKTPOMAarHuTOB B TEXHUKE
217 JleficTBHe MAarHWTHOIO MOJISI HA MPOBOJAHHUK C TOKOM.

BHGKTpOHBI/IFaTeJIB MMOCTOSIHHOT'O TOKa. MIcIiojib30BaHue




AJIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOUCTBAX U HA

TpaHCIIOpTe
Onpitel  ®apanes.  SIBneHue  3IEKTPOMArHUTHON
7.18
unaykiuu. [Ipasuno Jlenna
DIIeKTPOreHeparTop. CriocoOsr MOJTyYEHUS
7.19 NIEKTPUYECKOW  DHEPrHMM.  DJEKTPOCTaHIMM  Ha
BO300HOBJISIEMbBIX HCTOYHUKAX SHEPTUU
[TpakTuyeckue paboOTHI:
OnbITHI 110 HAOIIOICHUIO SJICKTPU3ALIUH T MHIAYKIMEH
Y TIPYA CONIPUKOCHOBEHHUHU.
HccenenoBanue ACUCTBUSA DJIEKTPUYECKOrO MOJSA Ha
IIPOBOJAHMKH U TUDJIEKTPUKU.
C6opka u mnpoBepka pabOThI 3JIEKTPUUECKON Ienu
IIOCTOSIHHOT'O TOKA.
W3mepeHue U peryJimpoBaHue CUIIbI TOKA.
W3mepenue u perynpoBaHHe HalpsHKEHUS.
HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa, HAYLIETO
4yepe3 PE3UCTOp, OT CONPOTUBIEHHUS PpE3UCTOpa U
HaIpPSDKEHUS Ha Pe3UCTOpE.
290 OnbIThI, JEMOHCTPUpPYIOILIHE 3aBUCHUMOCTh

AJIEKTPUUYECKOTO CONPOTUBICHHUS MPOBOJHHUKA OT €ro
JUIMHBI, TUTOIIA/IA TIONEPEYHOT0 CEYeHUs U MaTepuaa.
[IpoBepka mpaBMiIa CIIOKEHUS HANPSDKEHUH TIpH
MOCJIEZIOBATEIbHOM COEAMHEHUU [BYX PE3HUCTOPOB.
[TpoBepka mpaBuiia UIst CUIIBI TOKA TPU apaJIeIbHOM
coeMHEeHUU pe3uctopoB. OmpeneneHue  padbOTHI
NIEKTPUYECKOTO TOKA, HUAYHIETO YEpPE3 PE3IUCTOP.
OnpeneneHre MOUIHOCTH — 3JEKTPUUECKOTO  TOKa,
BBIJICIISIEMOM Ha pesucrope. Uccnenosanue
3aBHCUMOCTH CHJIBI TOKA, UAYILETr0 Yepes3 JaMIIOUKY, OT
HanpspkeHus Ha Hell. Onpenenenne KIIJ[ narpeBarens.
Uccnenosanue MAarHUTHOTO B3aMOIEHCTBUA

IIOCTOAHHBIX MArHHUTOB. I/IzyquI/Ie MAar"duTHOI'O IIOJIA




MNOCTOAHHBIX MArHuTOB TIpU HUX OGLGI[I/IHGHI/II/I n
paznenenun. MccnenoBanve 1eUCTBUS JIEKTPUUECKOTO
TOKa Ha MarHUuTHYIO CTpEJIKY. OnbITHI,
JEMOHCTPUPYIOLIINE 3aBUCUMOCTH CUIIBI
BSaHMOHeﬁCTBHH KaTyliKy ¢ TOKOM U MarouTa OT CHJIbL
TOKAa M HaIpaBJICHHs TOKa B Karymke. l3ydeHue
JIEMCTBHUSI MAarHUTHOIO MOJIA Ha IMPOBOJHUK C TOKOM.
KoncTtpynposanue u U3y4EeHUE paboThI
BJIEKTPOABUTATESA. N3smepenne KII
ANEKTPOJIBUTaTe€IbHON  yCTaHOBKU.  OmNbBITBI 1O
HCCIIE0BAHUIO SBJICHUS 3JI€KTPOMAarHUTHON
WHIYKIMU: HCCIICIOBAHUE W3MEHECHHH 3HAYCHHUS U

HaIlpaBJICHHUA WHAYKIIMOHHOT'O TOKa

®duznyeckue SABICHUSA B IpUupoac: OSJICKTPHUYCCKHUC

SABJICHUSA B aTMOC(bepC, QJICKTPHUYCCTBO  JKHUBBIX

7.21 OpraHM3MOB, MAarHUTHOE TI0JIe 3eMJIH, Ipeiid MOJIFOCOB,
POJIb MAarHUTHOTO TOJIS JUIS )KU3HU Ha 3eMiie, OJISPHOE
CHUSTHHE
TexHUYeCKUEe yCTpPOMCTBA: 3JIEKTPOCKOI, aMIIepMETp,
BOJIbTMETP, PEOCTAT, CYETUHUK AIEKTPUUECKON SHEPTHH,
799 AJIEKTPOOCBETUTENILHBIE TIPUOOPHI, HarpeBaTeIbHBIC
. AIEKTPONPUOOPHI (mpuMepsI), AJIEKTPUYECKUE
MPEAOXPAHUTENH, SJIEKTPOMArHUT, SJIEKTPOABUTATEIb
MOCTOSIHHOT'O TOKa, T€HEePaTop MOCTOSIHHOTO TOKa
9 KJIACC
Kon Kon
[IpoBepsiembie 2IEMEHTHI COJEPIKAHMS
pasnmena DJIeMEHTa
MEXAHUWYECKUE SBJIEHUS
8 8.1 Mexanndeckoe JABWXKEHHE. MarepualibHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTENBLHOCTh MEXAHHUYECKOT'O JIBMIKEHHUS




8.3

PaBHOMEpHOE NIPSIMOJIMHEWHOE ABUKEHUE

###Par##HepaBHOMepHOE MIPSIMOJIMHEMHOE
8.4 nBrkeHue. CpellHsas 1 MTHOBEHHAs! CKOPOCTh Tella MU
HEPaBHOMEPHOM JIBUKECHUU
8 VYckopenue.  PaBHOYCKOpPEHHOE  NPSMOJIMHENMHOE
° JBUOKEHUE
8.6 #H#Par###CBo00o1H0e nanenue. OnblTel [ anmuies
###Par###PaBHOMEpHOE IBIKEHHUE IO OKPYKHOCTH.
8.7 [Tepuon u vactota oOpamenus. JlnnelHas u yriosas
ckopoctu. LleHTpocTpemMuTenbHOe yCKOpEeHne
8.8 [Tepssiit 3akoH HploToHA
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 HiHPart#t#H## [pyuHIMIT CyTIepIIO3UITUN CHIT
8.12 Cuia ynpyroctu. 3akoH ['yka
###Par#H#Cuna TpeHus: cuiia TPEHUS CKOJIbXKEHUS,
8.13 CHJIa TPEHHUSI TTOKOS, IPYTHe BUABI TPEHHS
#H##Par###Cuna TsDKECTH M 3aKOH  BCEMHUPHOTO
514 TATOTEHUS. Y CKOPEHHE CBOOOIHOIO MaCHUS
IBwxenne nmaner Bokpyr Comnpa.  Ilepsas
8.15 KOCMHYECKasi CKOpocTb. HeBecoMOCTh 1 meperpys3ku
516 PaBHOBecue MarepuasbHOM TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO
H###Par###PaBHoBecHe TBEPIOTO TeJa ¢ 3aKPEIIEHHOM
847 OCBbI0 BpanieHuss. MomeHT cuisl. L{eHTp Tshkectn
8.18 Nmnynbce Tena. I3menenne umimyibca. UIMImynbe CHitbl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 Hi#HParf##PeakTUBHOE IBI)KEHUE
8.21 Mexanunueckas paboTa U MOIIHOCTb
Pabota cun TspKkecTH, ymnpyroctd, TpeHus. CBs3b
8.22 SHEpPruM U paboThI
822 [TorennuanbHass »Heprus Tenaa, MOAHATOTO HAaj

MOBEPXHOCTHIO 3eMJIU




8.24

IToTreHumanbpHas YHEPrUs CKATOU NPYKUHBI

8.25

8.26

8.27

##H#Par###Kunernueckas  sHeprus. Teopema o

KUHETHYECKOW YHEPTUN
#H##Par###3akoH coXpaHEeHUS MEXaHUYECKOW SHEPTUH

[TpakTuyeckue paboOTHI:

Omnpenenenne cpeHel CKOPOCTH CKOJIBbKEHUs Opycka
WIA JIBUKCHUS IIapUKa MO HAKIOHHON IUIOCKOCTH.
OnpezneneHre yCKOpeHUs TeJa IPU PAaBHOYCKOPEHHOM
JIBM)KCHUU 110 HAKIIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMCHH IIPH
PaBHOYCKOPEHHOM  JIBUKCHHUM 03  HadalbHOM
CKOpOCTH.

[TpoBepka THIOTE3BI: €CIIM TPU PABHOYCKOPCHHOM
JBKCHUH 0€3 HAYaJbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psJl HEYETHBIX 4YHCEJ, TO COOTBETCTBYIOIIHEC
MIPOMEKYTKH BPEMEHH OIMTHAKOBBI.

HccnenoBanue 3aBHCUMOCTH CHUIBI TpeHUs
CKOJIBKEHUST OT CHJIBI HOPMAJIBHOTO JIaBJICHUS.
Onpenenenne KodpGUIUEHTa TPEHUS CKOJbKEHUS.
Onpenenenne KECTKOCTH TpYXHUHBL. OnpenencHue
paboThl CUIIBI TPEHUs MPU PABHOMEPHOM ABMXKEHUU
TeJa M0 TOPU3OHTAIBHON MoBepxHOCTH. OmpeneneHne
paboThl CHIIBI YIOPYrOCTH TMpPH MOABEME Tpy3a C
WCIIOJIb30BAHUEM  HETOJBHKHOTO W TOJBHIKHOTO

0JIOKOB

8.28

du3nyeckue SIBICHUS B Iprupoac: MPHUIIMBBI U OTIIUBEI,
JABMKCHUC INIIAHCT Connaeynoi CHUCTCMbI, PCAKTUBHOC

JABVKCHUC )KMBBIX OPTaHU3MOB

8.29

TexHuueckne yCTpOWCTBA: CIOUAOMETpP, JAaTYUKHU

MMOJIOKCHUA, paACCTOAHNA U YCKOPCHU A, PAKCTLL

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

9.1

KonebarenbHoe JIBUKEHUE. OcHOBHBIE
XapaKTepUCTUKU  KojeOaHUM: Tepuoi, 4acToTa,

AMILINTyaa




9.2

MaremMatnyeckuii M OPYKUHHBIA  MAasTHUKH.
[IpeBpamienre  sHepruM  OpuU  KoJeOaTEIbHOM

JIBIDKCHUN

9.3

9.4

9.5
9.6

9.7

3aryxatomue kosnebanus. BeiHyxkaeHHbsie KojaeOaHus.

Pe3onanc

Mexanuyeckue BOJHbBL. (CBOHCTBa MEXaHMYECKHX
BoiH. lIpomosnbHble M momnepedyHsle BOJHBL. JlIMHA
BOJIHBI W CKOPOCTb €€  pacIpOCTPaHEHUS.
Mexanndeckue BOIHBI B TBEPAOM TeJIE, CEUCMUYECKUE
BOJIHBI

3Byk. [’ pomKkoCTb 1 BbICOTa 3ByKa. OTpaskeHUE 3ByKa
WNHudpa3Byk U ynbTpa3Byk

[TpakTuyeckune pabOTHI:

OnpeneneHue 4acToTbl W Iepuojga  KoseOaHHi
MaTEeMaTUYECKOTI0 MasiTHUKA.

OnpeneneHue 4acToTbl W Iepuojaa  KoseOaHHi
NPYKUHHOT'O MasiTHUKA

HccnenoBaHue 3aBUCUMOCTH TepHoJa KojeOaHMi
MOJIBELIEHHOT0 K HHUTU Tpy3a OT JJIMHBI HUTH.
HccnenoBaHue 3aBUCUMOCTH TepHoJa KojeOaHHi
IPYKUHHOTO MasTHUKAa OT Macchl rpysa. [Iposepka
HE3aBUCHUMOCTH  Ilepuoja  KoinebaHud  Tpy3a,
MOJIBELIEHHOTO K HUTH, OT MacChl Irpy3a U KECTKOCTH
npyxuHel. V3MepeHue  yckopeHuss CcBOOOJHOTO

naJieHus

9.8

du3nueckue SABJICHUS B IprUpoOAC: BOCIIPHUATHUEC 3BYKOB
JKUBOTHBIMH, 3CMIICTPSICCHUC, ceilicMUYecKue BOJIHBI,

IIYHaMH, 3XO0

9.9

TexHu4eckne yCTpOMCTBA: 3XOJOT, HCIIOIb30BAHUE

yIBTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10 10.1

ONEeKTPOMarHUTHOE 1oJjie. DJIEKTPOMarHUTHbIE BOJIHBI.

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH

10.2

IIIxana >1€KTPOMarHUTHBIX BOJIH




10.3

10.4

10.5

10.6

OnexkTpoMarHuTHasi npupoja cera. CKOpocThb CBETa.

BoiiHOBEIE cBOIiCcTBa cBETA

[TpakTrdeckre padOTHI:

W3ydeHrne CBOWCTB JJIEKTPOMArHUTHBIX BOJIH C
MTOMOIIIbI0 MOOMIILHOTO TeedoHa

dusnyeckue SBJICHHS B HPHPOJE: OHOJIOTHMYECKOE
IENCTBHE  BHOUMOTIO, yIbTPapUOIETOBOTO U
PEHTTEHOBCKOTO M3JTyYCHHIMA

Texuuueckue YCTPOMCTBA: HCIIOJIb30BaHHUE

SJICKTPOMArdMTHBIX BOJIH IJIA COTOBOM CBSI3U

CBETOBbBIE ABJIEHUA

111
11.2

11.3

JlyueBas monens cBera. MicTouHuKuU cBeTa
[IpssmonuHeitHOE pacpocTpaHeHHe CBeTa

Otpaxxenue cBera. [lmockoe 3epkano. 3akoH

OTpAXKXCHUA CBETA

11.4

115

11.6

11.7
11

ITpenomnenue cBera. 3aKOH MPEIOMIICHHS CBETa.

ITostHOE BHYTpEHHEE OTpaKEHHUE CBETA

JInnza. Xop stydeii B IMH3e

Ontuueckasi cucreMa ¢oToarnmapara, MUKPOCKONa U
TeJecKoIa

I'maz kak omnruyeckas CHCTeMa. BJ'II/IBOPYKOCTL n

JAJIbHO30PKOCTh

11.8

11.9

Pasnoxenue Genoro ceera B ciekTp. OnbITel HhtoTOHA.

CrnoxxeHnue CIICKTPAJIbHBIX IBETOB. I[I/ICHepCI/I}I CBCTa

[TpakTuyeckue paboOTHI:

###Par###lccnenoBanue 3aBUCHUMOCTH yriia
OTpa)XEHMsI CBETOBOIO JIy4ya OT yIJia MaJeHUs.
###Par#H#113yuenne xapakTepUCTHK H300pa’keHus
IIpeIMeTa B INIOCKOM 3€pKalle.
###Par###lccnenoBanue 3aBUCHUMOCTH yriia
NpeJOMJIEHUSI CBETOBOTO Jiyya OT yIja MaJeHus Ha
TPaHHULIE «BO3/IyX — CTEKIIO.

#i#Par###lonyuenne M300paXKeHUH C  TMOMOIIBIO

coOMparoIe TUH3HI.




#HH#Par###Onpenenenue (OKYCHOTO pacCTOSIHUA H
ONTUYECKOH CHJIbI COOMpAIOILEH JIMH3BI.
HHHPar###OnbITEl O pa3NioKeHUIO OeJoro cBeTa B
CIEKTP.

H#AH#Par####OnbITEl 10 BOCIPUSATUIO 1[BETA MPEAMETOB

IpU UX HAOIIOJACHUH Yepe3 LIBETOBbIE (PUITBTPHI

du3nyeckue IBICHUS B npupoac: 3aTMECHUA COJ'IHHa u

11.10 JlyHbl, IIBeTa TEM, ONTHYECKUE SBJICHHS B aTMochepe
(uBeT Heba, pedpakmus, paayra, MUPax)
111 TexHuueckue  yCTpPOMCTBA:  OYKH,  IEPHUCKOII,
' ¢doToamnmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBGIE ABJIEHUA
191 OmnbiTel Pesepdopna u rmmanerapHas MoJeNb aroma.
' Mogens aroma bopa
s Hcnyckanue W MHOIJIOIIEHHE cBeTa aToMoM. KBaHTHI.
' JluneituaTeie CIEKTPHI
12.3 PagnoakTuBHOCTH. Anb(da, OeTa- 1 raMma-u3TyyeHHs
194 Crpoenne aromHoro sapa. HyknoHHas wmonens
' aTOMHOTrO sapa. M30Tomnsl
128 PannoaktuBHble npeBpamienus. [leproa nonypacnana
' ATOMHBIX sJEP
126 SnepHble peakuu. 3aKOHBI COXPaHEHMSI 3apsI0BOTO U
12 ' MacCOBOI'0 YHCET
OHeprust CcBA3M aTOMHBIX sgep. CBs3b Macchl H
12.7
SHEPTUU
128 Peakuuu cunTe3a u geneHus sjaep. McrouHuku
' sHepruu CosHIA U 3BE3]
12.9 SlnepHas oHepretuka. JlelicTBUE paaMOaKTUBHBIX
' U3ITy4YeHUH Ha )KUBbIE OPraHU3MbI
[TpakTiueckue paboThI:
HaGnronenue CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB
12.10 W3ITy9CHHS.

I/ICCHGIIOBaHI/IC TPCKOB: U3MCPCHUC DHCPIUNU YaCTHIIbI

110 TOPMO3HOMY ITyTH (TI0 poTorpadusim).




W3mepenue painoakTUBHOTO (oHA

@usnueckue sBJICHUS B IIPUPOJE: ECTECTBEHHBIN

paZoaKTUBHBII ¢on, KOCMUYECKHE Ty4H,
12.11 PaaMOAaKTUBHOE H3JIyYEHHUE MPUPOJHBIX MUHEPAJIOB,
NEHCTBUE DPATMOAKTUBHBIX H3Iy4YEHUN Ha OpraHu3M
4esi0BeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,I[I/IBI/I,HyaJ'ILHHﬁ JO3UMETP, KaMeEpa Bunnscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0a30BOr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NPOorpamMMbl OCHOBHOTI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu (QU3MKK B  HAYYHOW KApTHHE  MUDA;
c(OpMHPOBAHHOCTh 0a30BBIX MPEACTABICHUA O 3aKOHOMEpPHOU
CBSA3U U IIO3HABAEMOCTH SIBJICHUM NPUPOJIBI, O POJIM HKCIIEPUMEHTA B
¢usuke, o cucremoobOpasywoomeil poau GU3MKK B Pa3BUTUU
€CTECTBEHHbIX HAyK, TEXHUKM U TEXHOJOrHil, 00 3BOJIIOLUU
(bu3MYecKUX 3HAHUN U UX POJIM B LIEJOCTHON €CTECTBEHHOHAYYHOMH
KapTHHE MHpa, O BKIAJEC POCCHHCKUX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE IIPOLIECCOB OKPYKAIOILET 0

MHpa, pa3BUTHUC TCXHUKU U TEXHOJIOTHI

3HaHUsA O BHUJAX MaTepuu (BEUIECTBO U TOJIE), O JABUKEHUU Kak
crioco0e CyIIecTBOBaHMS MaTepuH, 00 aTOMHO-MOJEKYJISpHON
TEOPUU CTPOEHUS BEILIECTBA, O (PU3NYECKOW CYUIHOCTH SBIICHUIN
OpUpoabl  (MEXaHMYECKHX, TEIJIOBBIX, 3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHHUE pa3iuyaTh SBJICHHUS [0 OINHCAHUIO HUX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIINX
NaHHOe (pU3MYecKoe SBJIEHUE; YMEHHME paclo3HaBaTh IPOSBIECHUE
U3YYEHHBIX (U3UYECKUX SIBICHUH B OKPYXKAIOIIEM MHUpE, BBIIEIAS

UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BJ'Ia)ICHI/Ie OCHOBaMH ITOHSITHUHOIO afnmnapara U CHUMBOJIMYECKOTO
sI3pIKa (PM3UKU U MCIOJIH30BAHHUE UX NI PElIeHHUs YU4eOHBIX 3a7ad;
YMEHHE XapaKTepHU30BaTh CBOMCTBA Tel, (U3NYCCKUE SBICHHS H
MIPOLIECCHI, UCTIONB3YS (PyHIAMEHTAIbHBIE U YMIUPUUYECKUE 3aKOHBI
YMeHue omnuchiBaTh M3y4EHHbIE CBOWCTBA Tel U (U3NYECKUE
SIBIICHUSI, UCTIONB3YsI (PU3NUECKUE BETUIHMHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO TIO3HAHHS C Y4ETOM
coOJTr0IeHHsI PaBIIT 0€30MAaCHOTO TPy/a: HaOMoAeHNE HU3UIECKUX

SIBJICHUU:




YMEHHUE CaMOCTOSTEIbHO COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
13 JTaHHOTO Habopa 00OpyAOBaHUS 110 HHCTPYKIIMHU, ONUCHIBATh X0/
OTIBITA M 3aIUCHIBATH €0 PE3yJIbTATHI, (POPMYITHPOBATH BHIBOKI;
IIPOBEICHUE TPSAMBIX M KOCBEHHBIX M3MEpEHHH (pU3HUecKux
BEJIIMYUH: YMEHHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbLHO
coOupaTh AKCIEPUMEHTAIBbHYIO YCTAaHOBKY II0 MHCTPYKIIMH,
BBIYUCIIATh 3HAYECHHUE BEJIIMYMHBI M AHAJIU3UPOBATH I10JYyYEHHBIE
pe3ysbTaTel ¢  Y4ETOM 3aJaHHOM IIOTPEIIHOCTU  Pe3yJIbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOXKHBIX OKCIIEPUMEHTAIBHBIX MCCIEA0BaHUM;
CaMOCTOSITENIbHO COOMpaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY M
IIPOBOAUTH  HCCIENOBAaHUE IO  MHCTPYKLUH, IPEACTABIATH
MOJTyYCHHBIE 3aBHCUMOCTH (DPM3NYECKUX BEIMYHMH B BUJE TAOIUI] U
rpaduKoOB, YUUTBIBaTh IOTPEIIHOCTH, [JeJlaTh BBIBOJABI IO

pe3yJibTaTaM HCCIeA0BAHUS

[lonnmanue  xapakTepHbBIX CBOWCTB  (U3MYECKUX  MoOAenel
(MaTepuanbHas TOuka, abCOIIOTHO TBEPOE TEJIO0, MOJEIIU CTPOCHUS
ra3oB, JKUJIKOCTEM M TBEPABIX TeJ, IJIAHETapHas MOJENIb aToMa,
HYKJIOHHAasi MOJIe/Ib aTOMHOI'O ]pa) U YMEHUE MPHUMEHATh UX JUIA

00BsICHEHUS (PU3NYECKUX MTPOLIECCOB

YMenue o0bsACHATh (U3UUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTYyallMi IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIISATH IPUYUHHO-CIIEICTBEHHBIE CBSA3H
U CTpPOMTH OOBSCHEHHE C ONOpOW Ha MH3Y4YEHHBIE CBOICTBa
¢bu3nueckux SBICHUM, (U3HUECKHE 3aKOHbBI, 3aKOHOMEPHOCTHU U

MOJIEIN

YMenne pemath pacu€THble 3amaun (Ha 6aze 2 — 3 ypaBHEHHUN),
WCTIONB3YSl 3aKOHBI U (POPMYJBI, CBS3BIBAIOIIME (PUIUUECKUE
BCJIMYMHBI, B YAaCTHOCTH, 3allMCbIBATh KPATKOC YCJIIOBHEC 3alayH,
BBISIBJISITH HENOCTAIOIINE JaHHBIC, BBIOUPATh 3aKOHBI U (OPMYIIBL,
HEOOXOUMBIE TSI €€ PeIIeHHUs, UCTIOJIB30BATh CIIPABOYHBIC JJAaHHEIE,
MPOBOJIUTH PACUYETHl U OLIEHUBATH PEATMCTHUYHOCTH MOJIYYEHHOTO
3HaYCHHS (PU3UIECKON BEIMYNHBI; YMEHHUE ONIPEICIIATh Pa3MEPHOCTh

(bu3n4ecKoil BETMUNHBI, TOJYYEHHON MPHU PEIICHUH 3a/1aun




YMeHune XapakTepu3oBaTh TMPUHLMUIBI JEUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTMYECKHUX MPOIIECCOB MO UX OMKUCAHUIO, UCIIONIB3YS 3HAHUS O
CBOMCTBax (PM3MUYECKUX SIBICHUW U HEOOXOAMMBbIE (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHHe HCIoNb30BaTh 3HAaHUS O (U3WYECKHX SBICHHUSIX B
MOBCETHEBHOM O KM3HU sl oOecrieueHHss OE30MacHOCTH IpHU
oOpamieHUn ¢  OBITOBBIMH  NPUOOpaMU U TEXHUYECKHUMHU
YCTPOWCTBAMHU, COXpPAHEHHsS 370pOBbsI M COOJIONEHHS HOPM
9KOJIOTMYECKOr0 TOBEIEHHUS B OKpPYKAIOWIEH cpene; NMOHHMaHHE
HEOOXOJMMOCTH NPUMEHEHHS JOCTYDKEHHH (PU3MKK M TEXHOJOTHH

IJId paliMOHAJIBHOTO IMPUPOAO0IIOJIBb30BaAHUSA

11

OneIT TIOHMCKa, TIPEOOpPa3OBaHUS W TIPEACTABICHUS WHGOPMAITUU
(bU3MYECKOTO COIepXKaHUs C HCIOJIb30BaHHEM HWH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OLIEHUBATh IOCTOBEPHOCTh
MOJIy4eHHON HH(OpPMAllMM HAa OCHOBE HMEIOIIUXCS 3HAHUH U
JONIOJIHUTEIBHBIX ~ MCTOYHUKOB; YMEHHE HCMOJIb30BATh  IPHU
BBITIOTHEHUH Y4YE€OHBIX 3aJaHUl HAYYHO-TIOMYJSIPHYIO JINTEPATypPy
(hU3UYIECKOTO COMEPIKaHMs, CIIPABOYHBIC MAaTEPHAIIBI, PECYPCHI CETH
Wurtepner; Biamenue 0a30BBIMM HaBBIKAMU MpeoOpazoBaHUs
vHpOpMalUd W3 OJHOW 3HAKOBOM CHCTEMBI B JAPYTYIO; YMEHHE
CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOIEHUS Ha

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




INHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUSA
1 MEXAHUWYECKUE SBJIEHUA
11 Mexanuueckoe JBukeHue. MarepuanpHas Touka. Cucrema orcyéra.
' OTHOCUTENBHOCTD IBHKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE aBMkKeHHe. CpeaHss ckopocTs. Popmyna ams
1.2 BBIYKCIICHUS CpeJHEeH ckopocTu: V = Sft
PaBHOMEpHOE mpsMOTUHENHHOE TBUKEHHUE. 3aBUCUMOCTh KOOPJAUHATHI TEJa OT
BPEMEHH B CITy4yae paBHOMEPHOTO MPSIMOJIMHEHHOTO JIBHXKEHUSI:
13 x(1)=x,+vt
I'padvky 3aBUCUMOCTH OT BpPEMEHHU IS MPOCKIIMH CKOPOCTH, MPOCKIIUU
MepeMenIeHusl, MyTH, KOOPJAWHATHI TPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKCHUH
3aBUCHMOCTh KOOPJAMHATHI TeJda OT BPEMEHH B CilIydae PaBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO IBUYKEHHUSI:
2
Sf) =V, # i+ a2y *;
2
@opMynbl I MPOCKIUU TEPEMEIICHUS, MPOSKIIMH CKOPOCTH M TMPOEKIIUU
YCKOPEHHS IPH PaBHOYCKOPEHHOM MPSAMOJIUHEHHOM JIBUKEHUU:
2
1.4 .sx(a‘)=vﬁx-r+ax-3.
U_\'('f) =Upx T4, I,
a,(t)=canst,
Ulr: - L’}1:1': =2HISI
I'paduku 3aBUCHMOCTH OT BPEMEHH MJIA MPOEKIIMU YCKOPEHHS, MPOCKITUU
CKOPOCTH, MPOEKIMH IEepeMENICHUs], KOOPAUHATH MpPH PaBHOYCKOPEHHOM
MPSIMOJTMHEIHOM JIBHDKCHUH
CBoOoanoe nageHue. @opmysbl, OMUCHIBAIOITNE CBOOOIHOE TIaJICHUE TeJa 110
15 BEPTUKAIN (JIBM)KEHHE Tejla BHU3 WM BBEPX OTHOCHUTENIBHO IMOBEPXHOCTH
3emnn). ['paduku 3aBUCHUMOCTH OT BPEMEHM MJIsi MPOEKIUH YCKOPEHUS,




MNpOCKOHUU CKOPOCTHU W KOOPAHWHATHI IIpU CBO6OILHOM nmaaCHuM TCja I10

BEPTHUKAIH
CKopocTh paBHOMEPHOTO [BWKEHHS Tella MO OKpyxHocTu. Hampapnenue
CKOpPOCTH.

dopmyna A BBIUKCICHHUS] CKOPOCTH Yepe3 pajuyC OKPYKHOCTH U IEPUOJ

oOpareHus:
b= MR
T
1.6 LentpocTpemurenpbHoe yckopeHue. HampaBieHue LIEHTPOCTPEMUTENBHOTO
yckopeHusi. @opmyia /sl BBIYUCIEHUS YCKOPEHUS:
2
a. - L
" R
®opmyna, cBsI3bIBAIOIIAsl EPUOJT U YACTOTY OOpaICHHUS:
v = L
T
Macca. [TnotHocTs BemecTa. @opmyra sl BBIYUCICHUS TIIOTHOCTH:
1.7 _m
V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. ClokeHue cuil
1.9 SBnenue unepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOPa CHJIbI, IEUCTBYIONIEH
Ha TeJIo
Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 _ -
Fy y=-F,
Tpenue nokos U TpeHne ckonbxeHus. PopMyia 11 BBIYMCIEHUS MOAYIISL CHIIbI
1.12 TPEHUS CKOJIbKECHHUS:
F_=u-N
p- M
Hedopmarus tena. Yopyrue u Heynpyrue aedopManuu. 3aKoH YHpPyroi
1.13 nedpopmaruu (3axoH ['yka):
F=k-Al
1.14 Bcemupnoe tarorenue. 3aKOH BCEMHUPHOTO TSATOTEHUS:




My -1,
F=G.—1 _2
R2
Cwuta TsokecTH. Y CKOpeHHe CBOOOIHOTO MaICHUSL.
®dopMmyia Ui BHIYUCIEHHUs CHIIbI TSOKECTH BOJIM3M IOBEPXHOCTH 3emutn: F =
mg.
JBwkenue mianer Bokpyr Cosnna. [lepBas KocMUY€eCKas CKOPOCTb.

HesecomocTs u neperpysku

1.15

1.16

1.17

Wmnynbe Tena — BeKTopHast pusnyeckasi BeIMUUHA.
D=mi
I/IMHy.]'IBC cucrteMsl Tel. I3MeHeHne HUMITYJIbCA. I/IMHYJ'IBC CHIJIbI
3aKkoH COXPAaHCHUA UMITYJIbCa JJIs1 3aMKHYTOI>’I CUCTCMBI TCJI:
D=1, +in, U, =const
PeakTtuBHOE ABHKEHHUE

MexaHuueckas pa60Ta. d)opMlea JJI BBIYUCIICHUA pa6OTI>I CHJIBI:

A=Fscosc

MexaHnn4deckasi MOIIIHOCTb:

nv=2
r

1.18

Kunernueckas n NMOTCHIHAJIbHAA SHEPIUs. d)opMyna JJIA BBIYUCIICHU S

KHUHETHYECKOM SHEPTHHU:

.I'M.J'E
By
TeopeMa 0 KMHETUYECKOM OHEpPIHUHU. CDOpMYJ'Ia JJIs BBIYUCIICHUA

HOTeHI_[I/IaJ'H)HOI\/'I OHEPIHUHU TCJa, MIOAHATOIO

Hag 3eMIIEit:

E, =mgh

1.19

MexaHnyeckas SHeprusi:
E=E;+E p

3aKOH COXpaHEHMsI MEXaHMUECKOM 3Hepruu. Popmyra s 3aK0Ha
COXpPaHEHHUs MEXaHMYECKOM 3HEepPTruu B OTCYTCTBHE CUJI TpeHUs: E = const.

[IpeBparieHne MexaHU4YEeCKON YHEPTUH MPU HATTMYUU CUIIBI TPEHUSL.

1.20

HpOCTBIe MEXaHU3MBEI. «30JI0TO¢ IIpaBHJI0» MEXAHUKHU.

Peruar. Moment cuiisl; M - FI.




YcnoBue paBHOBECHS pblyara:
M +M,+..=0
[ToasrxHBIN 1 HeOABWKHBIN O0510ku. KITJI mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
AﬂTIIHH

JlaBneHue TBEPAOTO TENA.

@opMyia U1 BBIYKMCIICHUS IABJICHHs TBEPIOIO Tena:

p= F
<
1.21 JlaBneHnue ra3za. ATMOCEpHOE JTaBlICHUE.
I'mapocraTtuyeckoe JaBiieHUE BHYTPH KUAKOCTH.
dopmyiia 1715l BEIYACICHUS JaBJICHUS BHYTPH KHUJIKOCTH:
P=pgh+DPy,
1.22 3akoHn [lackansa. ['mapaBnuueckuii npecc
3akon Apxumena. dopmyna sl ONPEACNCHUS BBITAJIKUBAIONICH CHIIBI,
JeWCTBYIONIEH Ha TeJ0, MOrpyKEHHOE B KUIKOCTb WM Tra3:
1.23
F A T pev
VYcnosue mraBanus tena. [lnaBanue cyioB 1 BO3AyXOIUIaBaHHE
Mexanuueckue KoneOaHUs. AMIUIMTYJa, MEPUOJl M 4YacToTa KoJeOaHUH.
194 dopmyiia, cBA3bIBAIOLIAS YACTOTY U NEPUOJT KOJIeOaHUI:
1
V==
T
195 MareMatnueckuii M TNpYKHHHBIA MasTHUKH. [IpeBpamnieHue sHeprum npu
KoJ1e0aTeIbHOM JIBUKEHUU
1.26 3aryxatomue Konebanus. BeinyxeHHsle konebanus. Pezonanc
Mexanunueckue BOJHBIL. [IpogonbHble U MonepevHble BOJHBL. J{JI1MHa BOTHBI U
CKOpOCTB PacIpOCTPAHEHUS BOJHBI:
1.27
Lh=v-T
128 3ByK. 'poMKOCTh U BbICOTa 3ByKa. OTpakeHHE 3BYKOBOI BOJHBI Ha TPaHHULE
IByX cpell. MHdpa3Byk U yapTpa3ByK
1.29 IIpakmuyeckue pabomul




1.30

N3mepenne cpenHed IIOTHOCTH BEIIECTBA; APXHUMEIAOBOM CHUIIBI; KECTKOCTH
MPYXUHBL, KOd(h(dULeHTa TpeHus: CKOIbKEHUS; pabOoThl CUJIbl TPEHUS, CUIIbI
YIIPYTOCTH; CPEAHEH CKOPOCTH ABMKCHHS OpYyCKa MO0 HAKIOHHOM TIOCKOCTH;
yCKOpeHUs: Opycka MpH JABM)KEHUU IO HAKJIOHHOW IJIOCKOCTH; YacTOTHl U
neproja KoJNeOaHWii MaTEeMaTHYeCKOTO MAasSTHHKA; 4YacTOThl M IepHoja
Kose0aHuil MPY>KUHHOTO MAasgTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO Ha pbIYar;
paboOThI CWIIBI YIPYTOCTH MPH MOABEME Tpy3a C MOMOIILIO HEMOJBHKHOTO
6J10Ka; pabOTHI CUJIBI YIIPYTOCTH MPHU MOJbEME IPy3a C IOMOIIBIO MOABHKHOTO
O1oKa.

HccnenoBanne 3aBUCHUMOCTH apXHMEIOBOW CHIIBI OT 00BbEMa MOTPYKEHHON
YaCTH TeJa U OT INIOTHOCTH KUJKOCTH; HE3aBUCUMOCTH BBITAIKHUBAIOILIECH CHJIbI
OT MAacChl TeJa; CUJIbl TPEHUS CKOJIBKEHUS OT CHUJIbl HOPMAJIbHOTO JaBJIEHUS U
OT POJ1a TOBEPXHOCTH; CHJIBI YIIPYTOCTH, BOSHUKAIOLIEH B IIPYKUHE, OT CTETIEHU
nedopMaIuu IpyKUHbBI; YCKOpEeHUs: OpycKa OT yriia HaKJIOHA HAIpaBIIsIOLICH;
neproja (4acToThl) KOJICOAHWI HUTSTHOTO MasTHUKA OT JUTMHBI HATH; TIEPUOJIA
KoJe0aHui MPYKUHHOTO MAasSTHHUKA OT MAacChl Ipy3a M >KECTKOCTH MPYKHUHBL;
HCCIIEIOBAaHUE HE3aBUCUMOCTH TEPUO/a KOJICOAHUM HUTSHOTO MAasTHHKA OT

MacCcChI I'py3a. HpOBepKa YCJI0BUS PABHOBCCHUA pblvara

Qusuueckue A6leHUs 6 npupode: TPUMEPHl IBIKEHUS C PA3IUYHBIMU
CKOPOCTSIMM B KUBOM U HEKUBOW MPUPOJIE, ACHUCTBUE CUIIBI TPEHUS B IIPUPOJIE
U TEXHHKE, NMPWINBBI M OTJIMBBI, ABM)KEHHE IUIaHET COIHEYHOW CHUCTEMBI,
PEaKTHUBHOE IBUKEHHE KUBBIX OPTaHU3MOB, PbIYary B TEJIE YEIOBEKA, BIUSHUE
aTMOC(EepHOTro JaBJIEHUs] HAa XUBOW OpPraHu3M, IUIaBaHHE PbIO, BOCHIPUSATHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, CEMCMHUYECKIE BOJIHBI, IYHAMH, 3XO

1.31

Texnuueckue ycmpoticmea: CIHIOMETp, NATUYUKU TIOJOKEHUS, PACCTOSHUS U
YCKOPEHUs, JAWHAMOMETp, NOJIIMIHUKH, PaKeTbl, pblYyar, IOABWKHBIA |
HETIOJBIKHBIA OJIOKH, HAKJIOHHASI TUIOCKOCTh, TIPOCThIE MEXaHHU3MBI B OBITY,
cooOmiarnmecs cocyzbl, yCTPOMCTBO BOJONPOBOAA, IHIPABINYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMEeTp, IXOJOT,

HCIIOJIb30BAHHUC YJIbTPA3BYKa B 6BITy 1 TCXHHUKC

TEIIJIOBBIE ABJIEHUA

2.1

OCHOBHBIE TIOJOKEHHSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPHH  CTPOCHMS
BeliecTBa. Mojenu TBEPAOTO, JKUIAKOTO U ra3000pa3HOr0 COCTOSIHUI BELIECTBA.

Kpucrannuueckue u amopgHble Tena




I[BI/I)KCHI/IC JacTul BCEUICCTBA. CBs3b CKOpOCTH ABHXKXCHHUA YaCTULl C

22 TeMiieparypoil. bpoynosckoe aBmxenue, 1updy3us
2.3 CmauvBaHMe U KallWJUISIPHBIE SIBJICHUS
2.4 TennoBoe pacmmpeHue u cxaThue
2.5 TenoBoe paBHOBeECHE
26 Buytpennss sueprusa. PaGora u rtemonepenaya Kak crocoObl M3MEHEHUSs
' BHYTPEHHEHN HEPruu
2.7 Buasl Tenionepenaun: TemIONpOBOIHOCTh, KOHBEKIIMS, U3TyYEHUE
HarpeBanue wu oxuaxaenue ten. KommuecTBO TemioTel. Y aenbHas
28 TEIIOEMKOCTB:
O=cm(t,—t,)
3aKOH COXPAHEHMS! PHEPrUU B TEIUIOBBIX Ipoleccax. YpPaBHEHUE TEIIOBOTO
29 OanaHnca:
Q+0, +..=0
HUcnapenune m konaeHcauus. M3MeHeHHEe BHYTpPEHHEH SHEPrUU B IPOLECCE
2.10 WCMapeHuss W KOHJeHcauuu. KumeHue KUIKOCTU. YenbHas TemioTa
napoo6OpazoBanus: L = Q/m
2.11 BraxxnocTs Bo3yxa
[InaBnenne u kpucraumsanusa. l3MeHeHHME BHYTpPEHHEH DJSHEpPIMM IIpU
IJIABJICHUU U KPUCTAJUIM3AlMU. Y AelIbHAs TeIJIOTa IIaBJICHHUS:
212 Q
"
213 BuyTpeHHsis sSHeprus cropaHusi TOIUIMBA. YJAeNbHAs TEIJIOTa CTOPaHMs
' torumuBa: 4 = Q/m
2.14 [Tpunnumne: padoTe! TermoBsix aeurateneit. K1/l remmoBoro qsurarens
IIpaxmuueckue pabomul
N3mepenne yaenbHOM TEIIOEMKOCTH METAUIMUECKOTO WIMH/IPA; KOJIUYeCTBa
TEIUIOTHI, TOJYYEHHOTO BOJOW KOMHATHOW TeMmmeparypbl (PUKCHUPOBAHHOMN
2.15 Macchl, B KOTOPYIO OIYIIEH HarpeTblil IUIMHAP; KOJWYECTBA TEIUJIOTHI,

OTAAHHOT'O HAarp€TbiM HUJIWMHAPOM, IIOCJIC OIMYCKaHHsA €ro B BOAY KOMHATHOH
TCMIICPATYPHhI; OTHOCHUTEIBHOM BJIAXXHOCTH BO3yXxa, yIIeHLHOﬁ TCIIO0ThI

IUIaBJICHUA JIbJaA. I/ICCJ'IG,Z[OBaHI/Ie HN3MCHCHHUA TCEMIIEPpATYpPbl BOABLI IIPHU




PAa3JIMIHBIX YCIOBUAX; SIBJICHUS TEI000MeHa Ipu CMCIIMBAHUHN XOJIOI[HOI71 u

FOpH‘ICﬁ BOJBI; IIpoHecCa UCIIapCHUA

Dusuueckue s61eHUs 8 npupode: IMOBEPXHOCTHOEC HATAKCHHUE U KAITUIJIAPHBIC

2.16 SIBJICHUSI B TIPUPOJIE, KPUCTAILIBI B Mpupoe, uziydenue CoJlHIa, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa, HHEs, CHera
Texnuueckue  ycmpouicmea: — KalWUISPbl, TPUMEPHl  UCIOJIB30BAHUS

917 KPUCTAJIJIOB, )KUIKOCTHBIA TEPMOMETP, AATUUK TEMIIEpATyphl, TEPMOC, CHCTEMA

' OTOILJICHUS JJOMOB, TUTPOMETPBI, TICUXPOMETp, MapoBas TypOWHA, ABUTATEINb
BHYTPEHHETO CrOpaHus
3 OJIEKTPOMAI'HUTHBIE ABJIEHM

3.1 Dnektpuzanys Ten. [[Ba Buia aIeKTpUYeCcKuX 3apsiioB

3.2 B3aumopeiicTBue 3apsykeHHbIX Tell. 3akoH Kynona

3.3 3aK0H COXpaHEHUS AIEKTPUIECKOTOo 3apsiaa

34 Onektpuyeckoe rmone. Hanpspk€HHOCTHh 3iekTpuueckoro mojis. [IpuHiwmm

' CYTEPIIO3UIINH JIEKTPUUECKHUX TTOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenu »nexktpuueckux 3apsiioB. [leficTBUE SIEKTPUYECKOrO MO Ha
' 3NeKTpUUecKue 3apsaabl. [[pOBOAHUKY U TUAIEKTPUKU
[TocTostHHBIN AneKTpUUECKUi TOK. JlelcTBHS aneKTpruieckoro Toka. Cumia Toka.

3.6 Hanpsokenue.
l=g/t,U=A/

3.7 DNEeKTPUYECKOE COMPOTUBIICHUE. Y ICIIbHOE JIEKTPUUECKOE COITPOTUBIICHHE:

' R = pl/S
3.8 3akon Oma 151 yuactka snektpudeckoi memu: | = U/R
[TocnenoBarenbHOE COEIMHEHHE MPOBOAHUKOB:
1, =1, U=U,+U,. R=R +R,
3.9 [TapannensHOE COeIMHEHNUE TPOBOHUKOB PABHOTO CONMPOTUBIICHUS:
U=U;I=I+I;R=2.
B B 2
CwmeriaHHbIe COETUHEHUS TIPOBOTHUKOB
Pabota u momHOCTE 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3.11 3akon Jxoyns — Jlenmna:




O=I"-R-t

OnbiT Opcrena. MarHuTHOe MOJI€ MPSAMOro MPOBOAHUKA C TOKOM. JIMHMM

3.12 .
MarHMTHON WHTYKITUU
313 MarHuTHOE MOJIE MOCTOSHHOTO MAarHuta. B3auMOAEHCTBUE MOCTOSHHBIX
' MarHuToB
3.14 JleficTBEe MarHUTHOTO TIOJISI Ha MPOBOJHKUK C TOKOM
3.15 OnsiTel @apanes. SBneHue 3neKTpoMarHuTHON MHAYKIuK. [IpaBuino Jlenuna
Ipakmuyeckue pabomul
W3mepeHnue  INEKTPUYECKOTO  COMPOTHBIICHUS  PE3UCTOpPA;  MOIIHOCTH
AJIEKTPUUYECKOTO TOKA; PabOTHI AJIEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCMMOCTH CHUJIBI TOKA, BO3HUKAIOIIETO B IPOBOJHHUKE
316 (pe3ucTopsl, IJaMIIOYKa), OT HAITPsDKEHHSI Ha KOHIaX MPOBOIHUKA; 3aBUCUMOCTH
' COIPOTHUBIICHUS OT AJUHBI POBOIHUKA, TUIOMIAIU €TO MOMEPEYHOr0 CEUCHUs U
YIIEITBHOTO COMPOTHUBIICHHUS.
[IpoBepka mpaBuiia i SAEKTPUUECKOTO HANPSHKEHUS TIPU MOCIIE0BATEIbHOM
COCMHEHUH TPOBOJHUKOB; TPABWIIA I CHJIBI AJIEKTPHUECKOTO TOKa IPH
napayiebHOM COEAMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qu3zuueckue s6leHUs 8 npupode: DIEKTPUYECKHE SBICHHUS B aTMmocdepe,
3.17 AJIEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TI0JIe 3eMJTH, Ipei( MOFOCOB,
POJIb MAarHUTHOTO TOJS JIIs1 )KU3HU Ha 3eMJIie, MOJISIPHOE CUSHUE
Texuuueckue ycmpoticmea: SIEKTPOCKOIN, aMIEpMETp, BOJBTMETP, PEOcTart,
CU€TUMK  DJEKTPUYECKOH DHEPTUH, DIIEKTPOOCBETHTEIBHBIE  TPUOOPHI,
3.18 HarpeBaTelbHbIE AJIEKTPONIPUOOPHI (mpuMepsI), NIEKTPUUYECKUE
MPEOXPaHUTEH, SJICKTPOMArHHUT, JJIEKTPOABHTaTeNb MOCTOSHHOTO TOKa,
TeHepaTop MOCTOSHHOIO TOKa
3.19 DnexTpoMarHuTHEIE BOJHBL. [1Ikana s3neKTpOMarHUTHBIX BOJTH
3.20 JlygaeBast Mmoienb cBeta. [IpssMOTHMHEHOE pacipOCTpaHEHNE CBETa
3.21 3akoH oTpaxxeHus cBera. [1nockoe 3epkano
3.22 [Ipenomiienue cBera. 3aKOH MPETOMIICHHUS CBETa
3.23 Jucnepcus cera
3.4 JInnza. Xon nydei B nuH3e. DOKYyCHOE pacCTOsiHUE JTUH3bI. ONTHYECKas: CHIIa
' mun3el: D = 1/F
3.25 I'ma3 xak ontuueckas cucrema. OnTHYecKue MprUOOPHI




IIpakmuyeckue pabomul
#H##Par###lI3MepeHne ONTUYECKONW CHJIBI coOMparomeld JMH3BI, (HOKYCHOTO
paccTosiHUsL coOMparoIieil IMH3bI (TI0 CBOMCTBY paBEHCTBA pa3MEpOB MpeaAMeETa

1 U300pakeHusl, Korjaa mpeaMeT pacioiio’KeH B ABOMHOM (oKyce), oKa3aTes

3.26 IIPEIOMJIEHUS CTEKIIA.
#H##Par###lccnenoBanre CBOKMCTBA M300paKEHUS, MOTYYEHHOTO C TTOMOIIBIO
coOuparomield TUH3bI;, U3MEHEHUS (POKYCHOTO PACCTOSHUS JIBYX CIOXKCHHBIX
JIMH3; 3aBUCUMOCTH yIJja MPEeIOMJICHHs] CBETOBOI'O Jy4a OT yrja HajJeHus Ha
TPaHUIE «BO3IYX — CTEKIIO»
. Qusuueckue sgnenus 6 npupode: 3armenus Comxna u JlyHbI, 1Bera Tel,
' ONTUYECKHUE SBJICHUs B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
328 Texuuueckue ycmpoticmeéa: OYKH, TepHUCKoM, ¢doToanmapar, ONTHYECKHE
' CBETOBOJIBI
4 KBAHTOBGIE ABJIEHUA
i1 PanuoaktuBHOCTE. AJbda-, OeTa-, raMMa-usnydenus. Peakuuu ansda-u Geta-
' pacrmaga
42 Omneitel Pesepdopna mo paccesHuro anbda-gactuil. IlmanerapHas MoJenb
' aToMa
4.3 CocraB aromHoro siapa. M3oromnsl
4.4 [lepuon monypacnaga aTOMHBIX 7P
4.5 SnepHbie peakiyu. 3aKOHBI COXPAHEHHUS 3apSAI0BOTO U MaCCOBOTO YHCET
Qusuueckue s61eHUsi 8 npupode. €CTECTBEHHBIM paJUOAKTUBHBIA (OH,
4.6 KOCMHUYECKHE JIY4d, PAJUOAKTUBHOC W3IYYCHHE MPUPOIHBIX MHHEPAIOB,
JeCTBHE PaJIMOAKTUBHBIX U3ITy4YEeHU Ha OpraHU3M YeIOBeKa
47 Texnuueckue ycmpoticmea: CIeKTPOCKOIT, HHIUBUIYAIBHBIN JO3UMETp, KaMepa

BI/IJ'ILCOHa, AACPHAd SHEPIreTUKa




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

N° | ®dusuka Knacc H3zdamenscmeo Too
uzdaHus
[Tepoiukuu U.M., IBaHoB
1 AL DYMK. 7 [Tpocserienne 2023
9 [Tepoimkuna A.B., iBanos A.1.. 3 Ipocsemere 2024
®dusuka.
3 [Teppiukua A.B., IBanos A.W.. 9 Mpocserenye 2025

dusmka.

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

YMK k yuyeOHUKaM

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6moreka L{OK https://m.edsoo.ru
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