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MOSACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 (¢U3MKEe HA YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuetoM (enepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIEMIINH MPenoaBaHus yaeOHoro npeamera « Du3nkay.

Copmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YaIOIIMXCS WU OpraHMU3alli0 HU3y4YCHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBe. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YeHHUS, a TAKKe
MEXKMPEAMETHBIE CBS3H €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojaMm oOydeHus (1o Kjaccam), mpejjaracT IpUMEpPHYIO MOCIeA0BaATEILHOCTD
U3YyYCHUS T€M, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS MPEAMETHOTO COACPKAHUS U
yueTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo Qusuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOIUIM YUYUTENIO B CO3/IaHUU paboueil IporpaMMBl 10 y4eOHOMY IIPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
MPEIMETOB, IMOCKOJbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJIoTuel, acTpoHOMUEH ©  (GU3UISCKOU
reorpaduei, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYI0 KapTUHY MHPa,
IPEeIOoCTaBIsAeT HauboJiee SICHble O00pa3lbl MPUMEHEHHUS HAay4HOTO METOoJa
MO3HAHUS, TO €CTh CII0CO0A MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 raaBHBIX 3a7a4 (PU3MUECKOTO O0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUM ECTECTBEHHOHAYYHOM TPAMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢uznku Ha 0a30BOM ypOBHE TMpEIojaracT OBJIQJICHHUE
CIICYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMS;



HHTCPIIPCTUPOBATh MNAHHBIC KW HCIOJIb30BAaTh HAYYHBIC 10Ka3aTCIIbCTBA
AJI1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero o6pa3oBaHuUs
OIlpeNieNieHbl B KOHIENIMU TpenojaBaHus ydeOHoro mnpeamera «DH3UKa» B
oOpa3zoBaTenbHBIX oOpranuzanmusx Poccuiickoit @enepauuu, peann3yronMx
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHne HHTEpeca M CTPEMJICHHS OOy4aromuXcsi K HaydYHOMY
U3yYEHHUIO TPHUPOJBI, PAa3BUTHE UX HUHTEJUICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEICTABICHUI O HAYYHOM METOJI€ TMO3HaHUs U (OPMUPOBAHUE
HCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUSI KaK pe3yjbTaTa H3YUECHHs
OCHOB CTPOEHHMSI MAaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;
dbopMupoBaHUE TPEACTABICHUNA O POJM (DU3UKU NI PA3BUTHUS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  TMPEACTABICHMM O  BO3MOXHBIX  cdepax  Oyayuien
npo(hecCUOHATIBHON JESTENIbHOCTH, CBA3aHHOM C (PU3UKOI, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX IeJield MporpaMMbl 10 (U3WKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a/1ayu:

npuoOpeTeHne 3HaHUM O JAMCKPETHOM CTPOCHHMM BEUIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYECKUX, MATHUTHBIX W KBAHTOBBIX
SIBJICHUSIX;

NpUOOpETEeHNE YMEHUN OMUCHIBATh U OOBACHITH (PU3NYECKUE SIBJICHUS C
UCTIOJIb30BaHUEM TIOTYYCHHBIX 3HAHMIA;

OCBOGHHE METOJOB pEUICHUs MPOCTEMIIMX pacyeTHbIX 3a1ad C
UCIIOJIb30BaHUEM (U3MYECKUX MOJENEH, TBOPUYECKHX U TMPAKTHKO -
OpPUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUHN HAOIOATh MPUPOIHBIE SBICHUS U BBITIOJIHATH OTIBITHI,
nabopatopHble pabOTBl W AKCIEPUMEHTANIbHbIC HUCCIEIOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPHOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ MHpOpMaIuenn GU3NIEecKoro CoAepKaHus,
BKJItOUYasi HHPOPMAIIHIO O COBPEMEHHBIX JOCTHKCHUSIX (PU3UKU, aHATTU3 U
KPUTHYECKOE OIICHHUBaHUE WH(DOPMAITUH;

3HAKOMCTBO CO chepamu TpodeCCHOHATIEHON IESITSIbHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIDKCHUSIX (DU3UIECKOM HAYKH.



Oob111ee ynCiIo 4YacoB, PEKOMEHAOBAHHBIX 711 M3Y4YeHUs (PU3UKH Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Hejen0), B 8 kiacce — 68
yacoB (2 uwaca B Henenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).



COAEPXKXAHUE OBYUYEHUA

7 KIIACC
Du3uKa u e€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa.

®usuka — Hayka o mnpupone. fABneHus npupoibl. PU3NYECKHE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®duznueckre BeMMUUHBL. M3MmepeHue @uanyueckux BelWyuH. Duznyeckue
npubopsl. [lorpemHocTs u3mMepeHnii MexyHapoiHasi cucTeMa euHuIl.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPO.Y.
EcTecTBeHHOHAYy4YHBIM METOJ TMO3HAHUS: HAOIIOJEHHUE, IMMOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUNIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHUE
HaOmoaaemMoro siiaeHus. Onucanue GU3NUecKuX SIBICHHUM ¢ MOMOIIbIO MOIeNel

Jemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJIEKTPUUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue npuOOPHI U MPONEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U(POBBIM TPUOOPOM.

Jlabopamopnvie pabomul u onvimaol.

1. OmnpenesieHHE IEHBI IeJICHUS IIKaIbl K3MEPUTEIIBLHOTO mprbdopa.

2. H3mepenue paccTOsTHUN.

3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO Tea.

4. OnpepneneHue pa3MepoB MalbIX TEN.

5. M3mepenue Temmeparypbl HpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIepaTyphl.
6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TUIIOTE3bl: NAIBHOCTH IMOJETA
HIapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OO0JbIle, YeM OOJbIlle BHICOTA
MycKa.
IlepBoHava/ibHbIE CBEJACHUSA 0 CTPOCHUM BellecTBA.

CtpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, uUX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxxenne yactul BemlecTBa. CBS3b CKOPOCTH JBUKEHHUS YACTHI[ C
temrneparypoii. bpoyHoBckoe nBmkeHue, mauddys3us. B3aumonelcTBue yacTuil
BEIIIECTBA: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, JKUJIAKOCTEH M TBEPIBIX
(kpucTammyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO - MOJIEKYJISIpHBIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HabnroneHnue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysun.



3. HabGmomenue  siBmeHWN,  OOBSCHAIOMIMXCS  MPUTSKECHUEM  WIIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimaol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO PUTSIKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE W HEPaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBMXKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHHUSI.
SBnenne uHepuuu. 3aKOH HMHEpUUH. B3aummopeilcTBHEe Tel Kak NpUYMHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHULIE
00BEMa BEIECTBA.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenune cuwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTCHHUS U CHUJIa
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTh. Crnoxkenue
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTByromas cuil. Cuila TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnrogeHue MexaHMUeCKOTro JIBHXKEHUS Tela.
2. N3mepenune cKOpoCTH MPSIMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HabOnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJIEHCTBHUM TEl.
5. CpaBHEeHHME MaccC IO B3aUMOJICHCTBUIO TEI.
6. CrnoxxeHue cuj, HapaBJIEHHBIX MO OJHOMN MPSIMONA.
Jlabopamopuvie pabomul u onvimaol.
1. OmnpenenieHHEe CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IIapuKa B KUIKOCTH,
MO/IEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeHEH CKOPOCTH CKOJBKEHHS OpycKa WM I[IapuKa 1o
HAKJIOHHOM ITIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TeNA.

4. OmnbIThI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHHs (Iedopmanun)
MPY>KUHBI OT IPUIIOKEHHOU CHUIIBI.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca TeJla U XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaByieHUe TBEPABIX TeJI, *KUJAKOCTEH U ra3oB.



JlaBnenue. CriocoObl YMEHBITICHUS ¥ YBEIMYCHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT oObeMma, TemnepaTypbl. llepenada naBieHus
TBEPJIBIMU TEJIAMH, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe napieHHe. [IpUUMHBI CyIIECTBOBAHHUS
BO3MyIIHOW 000y0uku 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JleficTBHE XKUAKOCTH M ra3a Ha MOrPYKEHHOE B HUX TeJo. BriTankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.
3aBUCUMOCTb JABJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaua naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCMMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IUJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHHUE TEN B 3aBUCUMOCTH
OT COOTHOUIIEHUS INIOTHOCTEHN TE€Na U )KUIAKOCTH.
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Jlabopamopuvie pabomul u onvimol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
JKUJIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUIIBL, IEUCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIIECH  CHUJIBI,
JNEUCTBYIOLIEH Ha TEJIO B XKUAKOCTH, OT OOBEMA MOTPYKEHHOW B
KUJKOCTh YaCTH T€JIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYMPOBAHHE JIOOKH H
OIIpPEIICIIEHUE €€ TPY30MOABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.



«3omotoe mpaBmwio» mexaHuku. Kosdduument momnesHoro neictBus (manee —
KIIJI) mpocThix MexaHu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas dHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS  DHEPTHS.
[IpeBpaleHre OTHOTO BU/Ia MEXAaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAJIBHON MIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblyara.

3. Hsmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

TenJioBbie ABJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHUECKOW TEOPUU CTPOCHMS
BelecTsa. Macca M pasMepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO - KHHETUYECKOU TEOPHUHU.

Mopgenu TBEPAOTO, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUM BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, XKHJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOM TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TemIoBOe pacliupeHre U CKaTHeE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsisi sHeprus. CrocoObl H3MEHEHHUS BHYTPEHHEH OJHEpPruu:
TeIuIonepesaya 17} COBEpILIEHUE paboThI. Bunsl TEIIONEepEaauH:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonuvectBo TemnoTsl. YenbHas TEMIOEMKOCTh BeHIECTBA. TemiaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT aTMOC(HEpPHOro
JTaBJICHHS.

BnaxnocTs BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

[Tpununer pabotel TernoBeix apurarencit KIIJ[ temmoBoro nBurarterns.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBL.

3aKOH COXPAHEHUS U MPEBPAILECHUS YHEPTUH B TEIJIOBBIX IMPOLECCAX.

JHemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenue nuddysun.

HaOnroienue siBeHUi cMauMBaHUs M KalWIISIPHBIX SIBJICHUN.
HabGnroneHue TemioBoro pacupeHus Teml.

N3meHenue paBieHUs Ta3a IpU U3MEHEHUHM 00bEMa M HArpeBaHUM WM
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Tenmonepenayu.

OxJaxJieHue Ipu COBEPIICHUU padOTHI.

HarpeBanue npu coBepiieHU padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl IPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUSL.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITel 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA >KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBEHUSI TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOW U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METATUITMUECKUM LIMJITHHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaenbHON TEMIOTHI MIJIABJICHHUS JIbJA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHSI.

Onektpuzanusi Tea. JBa poja 3iIeKTpUYECKUX 3apsanoB. BzaummopercTBue
3apsbKeHHbIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJITUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TETIAMH ).

Onektpuueckoe mnoje. Hanpsk€HHOCTh 3nekTpudeckoro mnods. [IpuHuun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurtenu 3ieKTpUUecKUX 3aps/ioB. DJIEMEHTAPHBIN AJNEKTPUUYECKUN 3apsi.
Crpoenne aroma. IIpoBogHMKM W  JMAJEKTPUKH. 3aKOH  COXPAHEHMS
AIEKTPUYECKOTO 3apsAaa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUS 3JIEKTPUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIECHUE BelIeCTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COCIUHEHHE
IIPOBOJTHUKOB.

PaGota u MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jxoyms—Jlenma.
DneKkTpudecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHATHL.  B3auMoAeMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHOoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €70 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
OmeiT  Opcrena. MarauTHoe T1OJ€  BJIEKTPUYECKOro Toka. [IpumeneHwne
AIIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCronb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SBneHne 3nekTpoMarHuTHOM MHAYKIMH. [IpaBuio Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Jemoncmpayuu.

DJekTpur3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEUCTBUE DNEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKM U TUIIAEKTPUKHU.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JIeiCcTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I'a30BbIN pas3ps.
. I3MepeHne cuitbl TOKa aMIeEPMETPOM.
. I3MepeHne 3eKTpUIEeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHUs MIOJHOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBanue MarHUTHBIX MOJIEH OCTOSTHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OmneiTel @apajes.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUSI.

DNeKTpOreHepaTop MOCTOSIHHOTO TOKaA.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA TEl WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOrO TOJISI HA MPOBOAHUKH U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHne U peryJupoBaHUe HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPE3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMPSKEHUS HAa PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEeHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia s CWIbl TOKa MPU MNapaJUIETbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/] narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
WN3ydeHne MarHuTHOTO TMOJSi  TIOCTOSHHBIX ~ MAarHUTOB TIPU  UX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITEL, JI€MOHCTPUPYIOIIHE 3aBUCHUMOCTh CHJIBI  B3aUMOJEHCTBUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENBHON YCTAHOBKH.

21. OnbITEI 1O MCCJIEOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJCHUSA.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHOe npsiMmonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOOmHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneinHas u yrioBast CKOpOCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepBeiit 3ak0H HproTroHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYTIEPHO3ULINU CHJL.

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

Cuyia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHHE CBOOOJIHOTO
najgeHus. J[Buxenue mianet BOkpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. L[eHTp TsxecTH.

Nmnynec Tena. M3menenne mmmynbsca. UMmynbe cuibl. 3aKOH COXpaHEHUs
MMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YIPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMabHAs P)HEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SJHeprus cxKatou npykuHbl. Kunetnueckas
sHeprusi. Teopema 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHne MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHeHue TyTed W TPAEKTOPUM JBHIKEHHUSI OJIHOTO W TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKECHHS.
HccnenoBanre Npu3HaKkoOB PaBHOYCKOPEHHOTO JIBHXKECHUSI.

HabGmronenue nBM>XeHHS Tella 0 OKPY>KHOCTH.

HaOnronenne MexaHn4eCcKuX sIBICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM U  YCKOPEHHOM JBHXKCHUH
OTHOCUTENIBHO KaOMHETa (PU3MKH.

3aBUCHUMOCTh YCKOPEHUS T€Ja OT MAcChl T€jla M JIEWCTBYIOLIEH HAa HETO
CUJIBL.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

N3MeHeHne Beca Tena npu YCKOPEHHOM JIBUKEHHH.

IIepenaua uMirysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEIl.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aUMOJICUCTBHH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYIOM B3aUMOJAECHCTBUU.
HaOnronenune peakTUBHOTO JBUKECHHUS.

CoxpaHeHre MEXaHUYECKON PHEPTUU TTPU CBOOOTHOM IaJICHUU.
CoxpaHeHre MEXaHUYECKOM SHEPTUU MPU JBUKECHUU Teja MO/ IECTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JalIbHEHUIIEro paBHOMEPHOTO
JBIDKEHUS [IAPUKA VI TETIEHKKH.

OmpenencHue CpeaHE CKOPOCTH CKOJIBKEHHUS OpycKa WIIM JBHKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHHs] Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM ITUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JIBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIM TMPU PABHOYCKOPEHHOM JBIKCHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psiJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHUS OT CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhPuiieHTa TPEHUS CKOJIBXKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie pabOThl CHJIBI YOPYTOCTH TpU TMOABEME Tpy3a C
UCITOJIb30BAaHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.
11. 3yueHune 3aKoHa COXpAHEHHS SHEPTUU.
MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUIl: TIepro,
4acToTa, aMIUINTyAa. MaremMaTnyecKui U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPrUU MPH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOanus.  Pe3onanc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMUYECKMX BOJIH. IIpomosbHble M
IIONIEpEYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€ pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. MH(}pa3Byk u
YIJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TET MO JEHUCTBUEM CHUJIIBI TSHKECTHU U CHJIBI
YIOPYTOCTH.

HabGnronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabmroieHue BbIHYXIEHHBIX KOJI€OaHUH U pe30HaHCca.
PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.
AKyCTHYECKUI PE30HAHC.

IS L

Jlabopamopnwie pabomul u onvimaol.
1. OmpeneneHne dYacTOTbl M Tepuoja KoJeOaHM MaTeMaTUu4ecKoro
MasiTHUKA.
2. OmpeneneHuie 4acTOThl M IEPHOJ1a KOJEOAHHUM NMPY>KMHHOTO MasiTHUKA.
3. HccnepoBanue 3aBUCUMOCTH MEPUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH IEpHOJa KOJIeOAHHWI rpy3a, MOABEIIEHHOTO K
HUTHU, OT MACCHI Tpy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojeOaHwuit
MPYKUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.
DJIEKTPOMATHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMAarHUTHOE  MoJie.  DJEKTPOMarHuTHble  BoOJIHBL.  CBoOMCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoja ceera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pactipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHUs cBera. [lonHoe BHyTpeHHee
OTpaxkeHHEe cBeTa. Vcnonb30oBaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['a3 kak omnrTuueckas cuctema. binM3opykocTh u
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceTa.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xon nydeit B coOuparoriei JIMH3e.

X0/ JIy4er B pacCErBarOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aeictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens ria3za.

11. Paznoxenue 6enoro cBera B CIIEKTP.

12. [Tomy4yenue 6em0ro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH YIjla OTpPaKEHHUs CBETOBOrO Jyda OT yria
naJICHuUs.

2. M3yueHue xapakTEpPUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnepgoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIJjia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.
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4. Ilonmydenue n3o0pakeHUM C MOMOIIBIO COOMPAIOILIEH JTUH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JIMH3BI.

6. ONBITHI IO PA3JI0KEHNIO OEJI0Tr0 CBETA B CIEKTP.

7. OnbITBI O BOCHPHUSATHIO LIBETA NMPEAMETOB MPU UX HAOIIOACHUM uYepe3
[[BETOBBIC (DPUIIBTPHI.

KBaHTOBbBIE sIBJICHMS.

OmnsiTel Pe3epdopaa u mianerapHas mojens aroma. Mogens aroma bopa.
HcnyckaHue 1 NMOTIIONIEeHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThIe CIIEKTPBI.

PagnoaktuBHOCTh. Anbda, 6eTa- U ramma-usnydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens artomHoro snxpa. Msorombsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nomxypacnajga aTOMHBIX SAEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W dHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleMCTBHS paguOaKTHBHBIX HW3JIYYEHUW HA IKUBBIC
OpraHU3MBbl.

Jlemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMyHbIX Ta30B.

3. Cnektp BOAoOpoJa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUYEHUN.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE HHEPIrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢poTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (poHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIINIA MOYJb MIPEAHA3HAYEH ISl CHCTeMaTU3alun
U 000OuIeHHsI  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JESITEIbHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETo Kypca (pU3MKH, a TakxkKe i NOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIIIMX ATOT y4EOHBIN MpeMeT.

[Ipn M3y4eHUH AAHHOTO MOJYJIS PEaTU3yIOTCS U CUCTEMATU3UPYIOTCS BHJIbI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHMS



SBJICHUA TIPUPOABI M TEXHHUKHU, OBIAJACHUE YMEHUSMU OOBICHATH (PU3MUECKUE
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIC 3HAHWSA, pemaTh 3aJayd, B TOM YHCIIC
KaueCTBEHHBIC U IKCIICPUMEHTATbHBIC.

[TpuHIMIIHATBFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pas3fielia peaan3yercs
3a CU€T TOro, 4YTOo OOyYalol[Mecs BBIMOJHAIOT 3aJaHUs, B KOTOPBIX WM
npejiaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWM pacrmo3HaBaTh M HAYYHO OOBSICHATH
dusznyecKre SIBICHHS B OKPYKAIOIEH MPUPOJIC U TOBCETHEBHOM KHU3HH,

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIICOBAHMS (DU3MUECKUX SBICHUH, B TOM
qHCIIe JIS1 IPOBEPKH TUIIOTE3 U MOJYICHHUS TEOPETUICCKIX BBIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HaMOOJIEE BaXHBIX JOCTHKCHUA COBPEMEHHBIX
TEXHOJIOTHHA, HAPUMEP, MPAKTUICCKOTO HCIIOIB30BAHUS PA3INYHBIX HCTOYHUKOB
HPHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUIOB
HHEPTHUHU.

Kaxmas w3 TeM MaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOEC
UCCIIeIOBaHNE 0000MIaroero xapakrepa. Moaynb 3aBEpIIaeTCs MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOI'O O0IIEro 0Opa3oBaHuUsl.



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

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare usyueHnus UMK Ha YpOBHE OCHOBHOI'O OOIIET0 00pa3oBaHus

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
(bu3ruecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE Ba)XHOCTU MOPAIBHO-ITUYECKUX IPUHLHUIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAadyeCTB (PU3NUYECKOW HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON
NS TENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3A0POBbS MU  JIMOUMOHAJIBHOIO
0J1aromoJIy4us:

- OCO3HAaHHE IIEHHOCTH O€30MacHOro o0paza JKU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpaBuUi OE30IacHOrO IOBEAEHUS Ha
TpPaHCIIOpPTE, HA JOPOrax, C ANEKTPUUYECKUM M TEIUIOBBIM O0OpPYIOBAHHEM B
JOMAIIIHUX YCIIOBUSX;

- c(pOpMUPOBAHHOCTh HaBbIKa pediekcuu, NpHU3HAHHE CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YacTHE B PEIIEHUWU MPaKTUYECKUX 3a/ay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIPHOW HAIPaBIECHHOCTH, TPEOYIOIMX B TOM YHCIE W (PU3MUECKHUX
3HAHUI;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOdeCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMS Ha NPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajgad B
0o0JIacTH OKpY>Kalolllel Cpeibl, IUIAHUPOBAHUS TIOCTYNMKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEIbI;

e - OCO3HaHHME TJ00AILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTeu ux

pelieHus;

e 8) amanTanmum K HU3MEHSIIONIMMCS YCJOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBUU TMPH BBIMOJHEHUU HWCCICAOBAHUN U
IPOCKTOB (DM3UYCCKOW HAIPaABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUIM
APYTHX;

e - TIOBBIIICHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
JIeSITEIbHOCTD;

e - NMOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCII€ (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHMI M KOMIIETEHTHOCTEH B 00JacTH
du3uKY;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPHUOOPETEHHH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE€ C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OIICHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX MOCIIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesymbraTe OCBOCHHUS TporpamMMbl MO (PHU3WKE HAa YPOBHE OCHOBHOTO
oO1mrero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  y4eOHbIC  JICHCTBHS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble JJornueckue JeficTBUA:
e BBISABIATHL M XapaKTEpU30BaTh CYIIECTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIEHUI);



YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIIUNA, OCHOBAHUS TSI
000OIICHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
JTAaHHBIX U HAOIOICHUSAX, OTHOCAIINXCS K (DU3UUCCKUM SIBIICHUSM;
BBISIBJISITh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HM3YYCHUU (PU3NIECCKUX
SIBJICHWIA W TIPOIIECCOB, JEaTh BBIBOJBI C MCIOIb30BAHUEM JICTyKTHBHBIX
Y MHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(GU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CMOCOO pelleHuss y4dyeOHOW ¢u3udYecKon
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hamboiee
MOJIXOJISIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHue JAeiiCTBUSA:

MCITOJIB30BATh BOIIPOCHI KaK MCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTEH 10 CAMOCTOSITENBHO COCTABJIICHHOMY IUIaHY OIIBIT, HECIIOKHBIM
(U3MYECKUN JKCIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaIHIO,
IIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBaTh 0O0OILEHUS U BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (U3HUUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANOJI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nnpopmanmueii:

NPUMEHSATH Pa3IMYHbIE METOJbl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
otOope MH(POPMALMM WIA JaHHBIX C YYETOM MPEMJIOKEHHOW Y4eOHOU
bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh MU WHTEPHPETUPOBATH MHPOPMAIIIO
pa3IUYHBIX BUIOB M (POPM MPENCTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJIBHYIO (OpPMY MpPEICTABICHUS
uHpOpMalMM W WJUIIOCTPUPOBATh pelIaeMble 3aJa4d  HECIIONKHBIMH
CXE€MaMH, IMarpaMMaMu, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHUKATHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XOZ€ OOCYXIEeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX IaeMON TEMBI U
BBICKA3bIBaTh HJIEU, HAllCJICHHbIE HA pPELICHUE 33Jaud M MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMU JPYIMX YYaCTHUKOB
Jranora, oOOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IIHCBMEHHBIX TEKCTaX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BBITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICOBAHMS, IPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyalbHOW pabOTBI TpPHU PEUICHUH KOHKPETHOH (U3NUECKOH
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNaTh pOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS] HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOTHI, IOCTUTAsi KAYECTBEHHOTO pe3yibTaTa o
CBOEMY HANPABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIHO C(HOPMYTHPOBAHHBIM YUaCTHHUKAMH B3aHMMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIEC yqeﬁﬂme HeﬁCTBHﬂ

Camoopranusanus:

BBISIBJIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (U3NYeCKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, NPUHATHE DPELIEHUS B TpYMIE, NPUHATHE pPEIIECHUMN
rpyIIoN);

CaMOCTOATENBHO COCTABIAThH aJITOPUTM PeleHHs (PU3UUECKON 3a1auu UK
IUTaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIIAaracMble BAPUAHThI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh aJI€KBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS) Ppe3ysbTaToB
NeSITeNIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTh (B TOM YHCIE B XOJ BBIIIOJHEHHUS
(U3MYECKOro HMCCIEAOBAHUS WM [POEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBILIMXCS CUTYyalluld, YCTAHOBJIECHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATBH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUThb ce0s Ha MECTO JIPYroro 4eloBeKa B XOJE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYIOro;
npU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ IIPaBO APYroro.



INPEAMETHBIE PE3YJIBTATDBI

K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHU:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUsS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBiaeHus (auddysus, TEIIOBOE IBUXKEHUE YaCTUI] BEIIECTBA,
PaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUKEHUE,  HWHEPIUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJIBIX TEI C 3aKPEIUIEHHON OCBHIO
BpalllCHUsI, TEepeAadya [OaBiCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamu, arMochepHOe JaBlieHHWEe, IUIaBaHUE TeJ, MPEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (UBUYECKUX  SBICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUSA C PA3JIMYHBIMU CKOPOCTAMH B >KHUBOM M HEXKUBOU
NpUpoOJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIUSHUE
aTMOc(EepHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUuaru B
TeJIe YeJIOBeKa, MPU ATOM NMEPEBOJIUTh MPAKTUUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3YsI
¢dbuznyeckre BEIMYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSST CKOPOCTh, CHUJIa YIPYTrOCTH, CHJIA TSKECTU, BEC
Tela, CWia TpeHus, JaBieHue (TBEPAOro Tena, >KHUAKOCTH, Trasa),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCcKas paboTa, MOUTHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KOY(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETUYEeCKass M TMOTEHIMaTIbHAs JHEPTUsi), MPU OMHCAHUU TPaBUIBLHO
TpakTOBaTh  (U3MUECKUH  CMBICI  HUCIOJIB3yeMbIX  BEJIMYMH, HX
0003HaUeHUs W €IUHUIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMUUH;
XapakTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3Yys MpaBUJIa CJIOKEHHS CHII (BAOJb OJHOW MpsiMOI), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phiuara (0JoKa),



«30JI0TO€ NPAaBUJIO» MEXAaHHKH, 3aKOH COXPAHEHHS MEXaHWYECKOU
OHEPruH, TPU D3TOM [aBaTh CIOBECHYI0O (OPMYIHMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallUld IPAaKTHUKO - OPUEHTUPOBAHHOI'O XapakTepa:
BBISIBIISAITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2
JIOTHYECKHX IIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiaTe pacy€THbE 3amadyd B |-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 3a/1a4 3alMChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOH (PU3NUECKON BEIMYNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pPEIIUTh NpPH MOMOUIU
(U3UYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIICIATH MPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W MHTEPIPETUPOBATH
NOJyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJA€ OIBITA, JeNaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WA
buznyecKux CBOIICTB TEJL: dbopMyIUpOBaATH MIPOBEPSIEMBIE
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEIJI0AKEHHOTO 000PYAOBAHHUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aMUCHIBATH IIOKA3aHUSA MPUOOPOB C YUETOM
3aJIaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPSAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PaBHOMEPHO JBWXKYLIErocs Tejla OT BPEMEHU [IBUKEHUS Teja, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tell
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIOPYrocTH OT YAJUHEHUS MPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCJIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrOo HCCIENOBaHUs, COOUpAaTh YCTAaHOBKY U
BBIMOJIHATh WM3MEPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



MPEIOKEHHBIX TaOMHIl U TPadUKOB, JENaTh BBIBOJBI MO pPe3yJbTaTaMm
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO Tela, CUJa TPEHHS CKOJBKCHHS,
JaBJICHHE  BO3JyXa, BBITAIKUBAIONIAs CWIA, JCHCTByIOmas Ha
NOrpyKEHHOE B KHUJIKOCTh TeJO0, KOA()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAys NPEJIOKEHHOW WHCTPYKIUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE NICKOMOW BEJIMUMHBI,

COOJTFOIaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ T1abopaToOpHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIECS COCYIbI, OapoMeTp,
phIuar, NOJBUXKHBIN M HETIOJBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa WX omucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN TMpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTOIb3YsI 3HAHUS
O CBOMCTBaxX (pM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEpPhl  (HAXOAuTh  WHGOpPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTU Mpu oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUSA
HOPM IKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpefie;

OCYUIECTBJISITh OTOOpP HCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM ¥ TyTEM CPAaBHEHUsI PA3JIMYHBIX HCTOYHUKOB BBIJEISATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUil HAYYHO-TIOMYJISPHYIO
JUTEPATYpy (PU3MUECKOTO COJEpKaHMs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MHTepHeT, BiageTs mpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHWKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
qyclie MyOJUYHO JeNaTh KpaTKHe COOOILIEHHUs O pe3ysibTaTaX MpPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU O3TOM TPAMOTHO HCIOIB30BAThH



U3YYEHHBbI TOHATUWHBIN amnmapar Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE MTPE3EHTALIUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
OO513aHHOCTH B TPYIIIE B COOTBETCTBUHU C IIOCTaBJICHHBIMHM 3aJa4aMH,
CIICINTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh MOHATHS: Macca U pa3MeEpPbl MOJIEKYJ, TETUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpeTraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC TeJa, HACHIIICHHBIA W HEHACHIIIICHHBIA Iap, BIAXHOCTH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOW JBUTATEb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE MOJIE, IPOBOIHUKU
U TUAJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pas3inuath SBJICHUS (TEIUIOBOE pacHIMpPEHUE M CKaTHhe, TeIionepesaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIUsl, IUIABJIEHWEe, KpUCTaJUIM3alusa (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TerIONpPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpHU3AIUs TEJ, B3aUMOJICUCTBUE 3aPsAI0B, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT UHTYKIIHSI)
0 OINUCAHUI0 HMX XAPAKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHHUE;

pacrio3HaBaTh MPOSIBJICHHE M3YUYCHHBIX (U3NUECKUX  SIBJICHUUA B
OKpY’)KalolleM MHpe, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHLA, 3aMep3aHue BOJOEMOB,
MOpCcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUUECKUE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoaoCOB, PO MAarHUTHOTO MOJSA JJIS KU3HU Ha
3emJie, MOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7aqy B
y4eOHYI0, BBIACNSTH CYIIECTBEHHbIE CBOMCTBa (TpHU3HAKH) (PU3MUECKHUX
SIBIICHUU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndeckue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSISI DHEPTHUs, KOJIUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIIECTBA, VYJAEJNbHAs TeEIUIoTa
TUIaBJICHUS, yJelbHAas TeIUIoTa NapooOpa3oBaHMs, yJeldbHAs TeIuioTa
CrOpaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAaIlliHbI, OTHOCUTEJIbHAS BIIAXXHOCTHb BO31yXd, JJIEKTPUYECKHMU 3apsn,
CuJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHHE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTr0  TOKAa), TPH ONHCAHMM TPABWIBHO  TPAKTOBAThH
(buU3MYEeCKUl CMBICT HCIOJb3YEeMbIX BEIUYHMH, 0O003HAYEHUS U €IMHUIIBI
bu3nyeCKuX BENIUYMH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaQuKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEJINYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHU
CTPOEHHs BEIECTBA, MPUHLMUII CYNEPHO3UIMU NOoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa i1l yJacTKa LENu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHa M 3allUCBhIBaThb €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi MPAKTUKOOPUEHTHPOBAHHOTO XAPAKTEPA: BBIABIISTH
OPUYUHHO - CIIEJCTBEHHbIE CBSI3U, CTPOUTh OOBsCHEHHE u3z 1-2
JOTHYECKHX ILAroB ¢ ONOpOH Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pelatb pacu€THhle 3a7adyd B 2—3 JEWUCTBUS, HCHOJB3YySd 3aKOHBI U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIM3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JUJIS  peUIeHHs] 3aJaud, BBIOMpATh 3aKOHBI U (POPMYJIBI,
HEeoOXoauMble JUIsi €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaU€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO pELIMTh MpPU [OMOIIU
($u3NYECKUX METO/IOB, MCIONb3Yys OMHCAHHME HCCIIEJOBAHMS, BBIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IMPABWIBHOCTh TMOPSJIKA
IIPOBEJCHHUSI HCCIIENOBAHUS, 1€IaTh BBIBOIBI;

IPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(du3znyecKuX CBOWCTB Te (KaMUUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT €ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCIIAPEHHUsI BOJABI OT TEMIEPATypbl KUIKOCTH U
IUIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aUMOJEUCTBUE
JNIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yallM3allMsl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHATHOTO TMOJII Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTA,



CBOMCTBA D3JEKTPOJBUTATENSI TMOCTOSHHOTO TOKa): (HOpMyIHpOBaTh
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJIOKEHHOIO
000pyI0BaHUs, OMUCHIBATH XO/I OTBITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbBIE  U3MEPEHHUS]  TEMIEpaTypbl,  OTHOCHUTEIbHON
BJIQXXKHOCTH BO3/yXa, CHUJIbI TOKa, HANpPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPAaBHUBATH
pe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAN TOMNEPEYHOrOo
CEYEHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEOBAHUE TOCIEAOBATEIBHOIO W  IAPAJUIEIBHOTO  COEAMHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIeNys NpPEIJOKEHHOMY IIaHy, (PUKCUPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBHCUMOCTA B BHUAE TaOIUI] U TpadHKOB,
JieaTh BBIBOJIBI 10 PE3YJIbTATaM UCCIIEOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, CONPOTUBICHHE NPOBOJHHKA, padora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUJIAaHUPOBATh M3MEPEHUs, COOUpPAaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIJIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0OIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CHUCTEMa OTOIUIEHUS IOMOB, TMTPOMETp, MapoBas TypOHHA, amMIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKON HHEPrHH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPBI, HArPEBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWMCTBAX (PUBMYECKUX SIBIEHUNW U HEOOXOIHUMBbIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOIICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIIATb CXEMbI J3JIEKTPUUYECKUX
Heneil ¢ mocnea0BaTeNIbHbBIM U MapaljIeIbHbIM COSUHEHUEM 3JIEMEHTOB,
pasziuyasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTIeH;



OPUBOAUTH  NpUMEphl  (HAXomuTh WHOOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMs (U3MYECKUX 3HAHWA B ITOBCETHEBHOMN
KU3HH I oOecriedeHnsi 6€30MacHOCTH MPU oOpareHuu ¢ mpudbopamMu 1
TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHCHHUS 3II0OPOBbS U COOIIOJCHUS
HOPM DKOJIOTUYECKOTO TMOBEJICHHSI B OKPY KaIOIIEeH cpejie;

OCYIIECTBJIATh TOUCK WHPOpManmu (U3HNUECKOTO COICpPKAaHUS B
WNuTepHeTe, Ha OCHOBE HWMEIOMIMXCS 3HAHUH HW TYyTEM CpPaBHCHHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HWHGPOPMAIUIO, KOTOpas
SIBIISICTCS] IPOTUBOPEUYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJTHEHUN YYEOHBIX 3aJlaHUN HAYyYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3MUECKOTO CONIEpKaHWS, CIPABOYHBIC MaTepUaIbI,
pecypchl cetu MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0o6mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
colepKaHWsA, B TOM 4YHCJIE TMYOJIMYHO TIPEACTABIATH PE3YIbTaThI
MPOCKTHOW WJIM HMCCIIEIOBATEIBCKON NEATCITLHOCTH, MPH 3TOM TPaMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINECH;

IPU  BBITIOJHEHUH YYEOHBIX TMPOEKTOB W WCCICIOBAHUN (DU3UICCKUX
MPOIIECCOB paclpeieaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJUTh 32 BBHIMOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NeSATEeILHOCTH TPYIIIbI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHiy o0yueHus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIBHOCTh MEXaHWYECKOTO JBIXKCHUS, aedopmarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
HEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, HH(Pa3ByK M YIbTPa3BYK, JJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTb,
CHEKTPbl UCIYCKAaHMS U TOTJIONICHUs, aibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA,

pazniuuath sBJICHUSA (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIUHEITHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE JBIKEHHE, CBOOOHOE
MaJIeHUEe TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOICHCTBUE



TeJ, PEaKTUBHOE IBIDKECHHE, KOoJieOaTeIbHOE NBIKCHHUE (3aTyXarolue |
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPAXKEHUE
3ByKa, MPSIMOJIMHEWHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPA
W3ITyYCHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYECKHe SIBICHUS B MPUPOJIE:
MIPWINBHI M OTIIUBHI, ABMKEHUE TIaHeT COIHEYHON CUCTEMBI, PEaKTUBHOE
JBIDKEHUWE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JEWCTBUE BHUIMMOTO,
yIbTPaUOIECTOBOTO W PEHTTCHOBCKOIO U3IYYEHHUM, €CTECTBEHHBIN
pPaIMOAaKTUBHBEIN (OH, KOCMHUYECKHE Jy4Yd, PAAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHWCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/auy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (DUIUUECKUX
SIBIICHUI;

OIMMCHIBATh M3yYCHHBIE CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, UCIIOIL3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CHUJIa TPEHUS, CUJIa YNPYTOCTH, CUJIA TSKECTH, YCKOPECHHE
CBOOOTHOTO TIAJEHUs, BEC Tejla, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHu4ecKkas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUST CIKATOU
NPYXKUHBI, KUHETUYECKas DHEprus, TOJHAs MEXaHW4YecKas JHEeprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, TJTMHA BOJHBI, TPOMKOCTh 3BYKa W BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEAbI), IPU OTTUCAHUHU
MPaBUJIBLHO TPAKTOBATh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEITUYHH,
0003HAaUEHUs W EIUHUIIBI (PU3MYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH TpaprKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (U3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIB3YsI 3aKOH COXPAHEHHUs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHHSI,
OPUHITUI  CYMEPIIO3UIIMA CHJI, TPHUHIMI OTHOCUTEIbHOCTH [ amwmes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPETOMIICHUS CBETa, 3aKOHBI COXPAHEHHS 3apsA0BOTO M MAaCCOBOTO YHUCEI



IpU SJAEPHBIX PEaKIUsAX, IPU ATOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCHIBATh €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCT€ CHUTyalluid TMPaKTUKO - OPUEHTHUPOBAHHOTIO XapakTepa:
BBISIBIISATh NIPUYMHHO-CJICJACTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 2—3
JIOTHYECKHX IIIaroB C OMOPOM Ha 2—3 M3yUEHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMMpalIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIONINE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJaydl 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIIME WM U30BITOUHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUs], TPOBOAUTH PACUEThI U
OLIEHUBATh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (u3nuecKkon
BEJTUYUHBL;

pacrmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pPEIINTh MPH MOMOIIU
$u3MYECKUX METO/OB, HCIONb3ysS OMHCAHWE WCCIETOBAHMS, BBIICIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIIEJOBaHUS, JENaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U OIIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
(du3MYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHa, 3aKOHa
COXPAaHEHUSl HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NpPYKHMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, U3YYCHHE CBOMCTB M300paKeHHs B
IUIOCKOM 3€pKalie W CBOWCTB H300pa)KeHHs TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX U JIMHEHYaThIX CHEKTPOB H3IIy4ECHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY U3 HW30BITOUHOrO Habopa
o0OpylOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOBI,

IPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HaYeHUE U3MepseMol BeIHYUHBI ((OKYCHOE pPacCTOSHUE
coOuparoieii JUH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOpPa);

IPOBOANTH HCCIEAOBAHMWE 3aBUCHUMOCTEH (DM3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [IBIKEHUU 0€3 HayalbHON CKOPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHWsl CBETa OT yria MaJeHUs W yria MPEeIOMIICHHs OT yIJia



najieHusi): TIUJIAaHUPOBAaTh HCCIEIOBAaHUE, CaMOCTOSTEIBbHO COOHMpaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYyYEHHOM 3aBHCHUMOCTH
¢uznyecKkux BEIMYMH B BUAE TaONMMI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIe0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tela TpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOJHOTO MaJeHUs, KECTKOCTh MPYKUHBI, KOIPPUIUESHT
TPEHUsI CKOJBXEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuosa KojaeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujia CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAysI MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YNbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opy10BaHUEM;

pa3nnyuaTh OCHOBHBIE TIPU3HAKK M3YYCHHBIX (PU3UUECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepU30BaTh TMPHUHIUMBI JCUCTBUS HM3YyUYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUA (B TOM YHUCIIE:
CHHMJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHMs, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaxX (U3WYECKUX SBJIEHUM M  HEoOXoauMble (u3nyeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIIECCOB
OpU PEUICHUH Y4eOHO-MPAKTHYECKUX 3a/1ad, ONTHYECKHE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie M COOMpArOLIeH JIUH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU 111 obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHS 3JI0pPOBbS U COOIIOACHHS
HOPM IKOJIOTUYECKOTO TOBEJCHHS B OKPY>KaIOIEeH Cpeie;

OCYIIECTBJIATh TOUCK WHpOpMaMu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTe, caMoCTOATENbHO (HOPMYIHUPYsI MOMCKOBBIN 3alpoc, HAXOAUTh



MyTH OINpEAeNIEHUs! TOCTOBEPHOCTH MOJyUY€HHON HH(OpMAII HAa OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCITIOJIB30BaTh MPHU BBIIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-MOMYJISPHYIO
JUTEpaTypy (PU3MYECKOro CcOAepXaHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTEpHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE
MHGOpPMAllMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHOM WM UCCIEN0BATENbCKON
NEATEIbHOCTH, TMpPU O3TOM T'PAaMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszfena (U3HKH U CONPOBOXKAATH
BBICTYIUICHUE TpE3CHTAel ¢ y4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuyecTBO 4YacoB DJ1eKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB M TeM
Kontpoabubie Ilpaktnueckne  (umupponbie)
n/n NMPOrpamMMbI Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchbl
Pa3nen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpPa
bu6mmoreka [IOK
1.1 dusnka - Hayka o IIPUPOIE 2
YK pupoa https://m.edsoo.ru/7f416194
buo OK
1.2 dusnyeckue BETUYNHEI 2 1 nosmorexa I1
https://m.edsoo.ru/7f416194
. buo K
1.3 EcrecTBeHHOHay4HbIN METO/ MO3HAHUS 2 1 nommotexa [0
https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 Ctpoenue BeliecTBa 1
p t https://m.edsoo.ru/7f416194
5 JIBrb>KeHUEe U B3aUMOJICMCTBUE YaCTHI] ) | bubmuoreka [JOK
' BEIIlECTBA https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA hitps://m.edso0.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl
bubmuorexa [JOK
3.1 M 3
CXAHITICCKOT ABHACHIC https:/m.edsoo.ru/7f416194
buo OK
3.2 WNuepiusi, Mmacca, MIOTHOCTh 4 1 nosmorexa L

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




bu6mmoreka [IOK

3.3 Cuia. B 14 2
g, BHpT Cit https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnnoreka [HOK
' TEIaMU, )KUJAKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jasnenne xKuaKocTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4. A
3 TMOC(EPHOE SIaBTEHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
A P 1
> abora 1 MOTHOCTE 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 IT 1
> POCTBIC MCXaHHU3MBI > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. M 4 1
>3 eXamrHeckas SHeprit https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KUIACC

KosnuecTBo yacos DJIEeKTPOHHbBIE
HanmenoBaHue pa3jiesioB U TeM
Ne ni/n Konrposnbubie Ilpakrnueckne  (uuppoBbie)
NPOrpamMMbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcbl
Pa3gen 1. TensioBbIe sIBJICHUS
bu6mmoreka [IOK
1.1 i
CCTpocHue H CBOHCTBA BelCCTBa 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
. 21 1 5
1.2 Teroneie mpoueccs! https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DNIeKTpUUYECKHE 3apsiabl. 3apsHKEHHBIE Tena 7 | bubnuorexa [JOK
' 1 X B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
. I1 i 7 2 2
22 OCTOSIHHBIN JJIEKTPUYECKUN TOK 0 7 hitps://m.cdsoorw/7f418 ] ce
bu6mmorexa [IOK
2. M 1 1.5
3 AAHTHPIC ABJCHHA 6 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
. 4
24 IMEKTPOMATHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5




9 KUIIACC

KosnuecTBo yacos DJIEeKTPOHHbBIE
HanmenoBaHue pa3jiesioB U TeM
Ne ni/n Konrposnbubie Ilpakrnueckne  (uuppoBbie)
NPOrpamMMbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcbl
Pa3zgen 1. Mexann4deckue siBJICHHUSA
11 MexaHUYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OIMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 BsaumonetictBue e 20 1 3
MMOZICHCTBHC TCT https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKOHBI COXpaHEHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pasznen 2. Mexann4yeckne KoJ1e0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 MexaHndeckue KoJIeOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 MexaHnueckue BOJIHEL 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 ) bubnuorexa [JOK
' JJIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3zaen 4. CBeToBbIe SIBJEHHUS
Bbubaunoreka [IOK
4.1 3aKOHBI PaCIpOCTPaHEHHUS CBETA 6 2 nommoreka L

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




bu6mmoreka [IOK

4.2
JIMH3BI ¥ ONTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 a3MOEHNE OEN0r0 CBETA B CICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
1 n 4 1
5 CIIyCKaHME U MOTJIOUIEHHE CBETa aTOMOM hitps://m.edsoo.rw/7f4 lada6
bu6mmoreka [IOK
32 Crpoeiie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 slnepHbie peaxiui 7 I I https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
[ToBTOpenue n 0600IIEHNE COIEPIKAHUS bubmoreka [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27







IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

Uuctpykrax no Th B kabunere
¢u3uku. Pusnka — HayKa O IpUPOJE.
SIBieHMs IPUPOABI.

dusnuecKue sIBICHU: MEXaHUYECKHE,
TEIUIOBBIE, FJIEKTPUUECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS.
HayuHnble MeTO1bI H3y4EHUS IPUPOLBI

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYCHUS

JIeKTPOHHbIE
uudgponbie
oOpa3oBaTe/ibHbIE

pecypchl

duznyeckue BeINYUHBI U UX
U3MepeHne

®uznueckue npudopsl. Llena nenenus.
[TorpemHocTs N3MEpEHUN.
JlaGopaTtopHas paborta 1 «OnpeneneHue
LIEHBI JIJIEHUS] U3MEPUTENbHBIX
npubOpoB»

Kak ¢u3uka u npyrue ecrecTBeHHbIE
HAayK{ U3y4aroT IPUPO.Y.
EcTecTBEeHHOHAy4YHBIN METO/
no3HaHus. Onvcanue GU3NYECKuX
SBJICHUH C IIOMOILBIO MOAENEN

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

JlaGopaTtopHast pabota 2 «M3mepenue
(GU3NIECKUX BETMYUH C yIETOM
MOTPEITHOCTH




Ctpoenue BemiecTBa. ONbITHI,

7 OKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE bubmorexa HOK
A HIHE AHCKp p https://m.edsoo.ru/ff09fe0a
BEIIIECTBA
8 JIBMIKeHHE YacTHIl BEIIESCTBA bubmorexa [TOK
- https://m.edsoo.ru/ff0a013e
JlaGopaTtopHas pabora 3 «OnpenencHue
9 pa3sMepoB MaJIbIX TeJ C MOMOIIbIO
pAIOBY»
ArperaTHble COCTOSTHUS
10 BelecrsaB3anMoaeiicTBe aTOMOB U
MOJIEKYJT
B3anmocBs3b MeX1y CBOMCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubnuoteka [JOK
aTOMHOMOJIEKYIISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BO/IbI
MexaHudeckoe JBUKXEHUE.
12 PaBHOMEpHOE 1 HEpABHOMEPHOE bubmorexa HOK
P P p https://m.edsoo.ru/ff0a05c6
JIBUKEHUE
bu6mmorexa [IOK
13 Cxopoctb. Equnuiisl ckopoctu
p g H p https://m.edsoo.ru/ff0a079¢
14 Pacuer nyTu ¥ BpeMEHU JIBUKECHUS bubmorexa HOK
yr p A https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. 3akon naepuuu. Macca — bubnnorexka [HOK
Mepa HHEPTHOCTH Tela https://m.edsoo.ru/ff0a0c10
16 JlaGopaTtophast pabota 4 «M3mepenue

MAcCChI T€JIa Ha phIYa’KHBIX BECAX»




17

18

JlaGopaTtopHnast paborta 5 «M3mepenue
o0bema Tena NpaBUIbHON U
HEMPaBUIbHOU (HOPMBD»

IImoTHOCTE BemiecTBa. Pacuetr Macchel u
00BEMa TeJa 110 €ro INIOTHOCTH

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

19

JlaboparopHas pabota 6 «OmnpenencHue
IJIOTHOCTYU TBEPIOIO TEJIA»

20

21

22

23

Pemenue 3anay no teme "[1n0THOCTH
BeniecTa"

B3aumopeiicTBue Ten Kak NpUYMHA
U3MEHEHHs CKOPOCTH JIBUKEHUS Tell
Cuna Kak xapakTepucTHKa
B3auMoieiicTBus Tes. Cuiia ympyrocru.
3axoH ['yka

JlaGopatopHas pabota 7 «3yuenue
3aBHCUMOCTH PaCTIKEHHS
(redopmanun) NpyKHUHbI OT
IIPUJIOKEHHOHN CUIIBD»

SIBaenmne TaroreHus. Cuia TSKECTH

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

24

25

26

CBs13b MEXy CHIION TSKECTU U MacCCOU
Tena. Bec Tena. Pemenne 3amad mo
teme "Cuna Tsoxectn"

Cuna TspKecTH Ha IPYTUX IUIaHEeTax.
Pu3nyecKue XapaKTEPUCTUKU TUTAHET

I/I3MepeHHe CHII. I[I/IHaMOMeTp

bubmuorexa [JOK
https://m.edsoo.ru/ff0al778

bubmuorexa [JOK
https://m.edsoo.ru/ff0al1502

bubmuorexa [JOK
https://m.edsoo.ru/ff0al8cc

27

JlaboparopHas pabota 8
«I'panynpoBanue NpyKUHbI U




HN3MEPCHUE CUII TUHAMOMETPOM)

Bbu6mmoreka [JOK
28 Bec Tema. HeBecoMocTh 1
https://m.edsoo.ru/ff0al778
CrnokeHne IByX CHUJI, HallpaBJICHHBIX
29 10 OJHOH I ;1?\14);171 P,aBHOII)[eﬁCTB ast buGnnorexa LIOK
p ’ yio https://m.edsoo.ru/ff0ala70
CHII
30 Cwiia Tpenus u e€ Buabl. TpeHue B bubnuorexa [JOK
HPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9¢c
JlabopaTtopHast pabora 9 «13yuenue
3aBUCHUMOCTH CHJIbI TPEHUS
31 CKOJIBKEHHUS OT CHJILI JaBJIEHUS U bubmorexa LIOK
https://m.edsoo.ru/ff0alcc8
XapaxkTepa CONMPUKACAIOIINXCSI
MTOBEPXHOCTEM»
Pemenne 3amau mo remam: «Bec Tenay,
32 «I"padmueckoe n300pakeHNE CUI» bubmmorexa [TOK
P up ’ https://m.edsoo.ru/ff0alde0
«Cunby, «PaBHOACHCTBYIOIIAS CUIT»
KonTponbhas paboTa mo remam:
«MexaHndeckoe JBHKEeHHEY, «Macca,
33 IUIOTHOCTLY, «Bec Temay,
«I'paduueckoe n300paxxeHue cui,
«CHnpl»
bubmuorexa [JOK
34 aBJieHne. EquHNIGBI JaBiIeHus
A a et https://m.edsoo.ru/ff0a20a6
CriocoObl YMEHBIIICHUS U YBETUYCHHUS
35 nasnenus. Jlabopatopuas padorta 10
«Omnpenenenue gaBICHUS TBEPAOTO
TeJla Ha ONOpy»
Bbubanoreka [IOK
36 JlaBiaeHwue raza. 3aBUCUMOCTD JIaBICHUS 1

https://m.edsoo.ru/ff0a2376




ra3a ot o0béma, TeMIeparypbl

IIepenaua naBieHus TBEPABIMU TEIIAMH,

bubmuorexa [JOK

37 JKAIKOCTSIMHU U razaMu. 3akoH Ilackana https://m.edsoo.ru/ff0a25b0
38 JlaBiieHUE B )KUJIKOCTH U Tase, bubnunoreka [HOK
BBEI3BAHHOE JIEUCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
39 Pacuer naBneHus )KUAKOCTH HA JTHO U bubnuorexa [JOK
CTEHKH cOoCyla https://m.edsoo.ru/ff0a2826
bubnuoreka [JOK
40 Coobmarommecs cocy bl https://m.edSO(I)_.Iru/fan2970
41 I'mapaBauyeckuit mpecc bubmorexa HOK
https://m.edsoo.ru/ff0a3136
42 Maunomertpsl. [lopiiHeBO# KUIKOCTHBII
Hacoc
AtMmocdepa 3eminu. [Ipuunnsl
43 CYIIIECTBOBAHUS BO3IYIIHOW 000JIOUKH bubmorexa HOK
JenIIL. https://m.edsoo.ru/ff0a2b5a
bubnuotexa [JOK
44 Bec Bo3nyxa. ATMOochepHOe 1aBlieHNE https://m.edsocL).Iru/fanzbSa
45 Hsmepenune armocepHOTo 1aBIeHUS. bubnuoteka [JOK
Omnert Toppuuennu https://m.edsoo.ru/ff0a2da8
46 3aBUCHMOCTB aTMOC(HEPHOTO JaBICHUS bubnmoreka [JOK
OT BBICOTBI HaJl YPOBHEM MODS https://m.edsoo.ru/ff0a2fc4
47 Bapomertp-anepous. AtmochepHoe bubnnoreka [JOK
JIaBJICHHE Ha Pa3IUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
43 Pemenue 3agad mo reme
"AtMmochepHoe naBieHue"
49 JlelicTBrE KUJIKOCTH U Ta3a HA bubmuorexa [JOK

MOTPYXEHHOE B HUX TeN0. ApXuMea0Ba

https://m.edsoo.ru/ff0a3276




CHJIa

JlaboparopHuas pabdota 11
«Ornpenenenre BITAIKABAIOIIECH CUIIbI,

bubmuoreka [JOK

>0 JICUCTBYIOILEH HA TEJIO, IOIPYKEHHOE B https://m.edsoo.ru/ff0a33fc
KUJKOCTB)
Jlaboparopnas pabota 12
51 «ccnenoBanue 3aBUCUMOCTH Beca bu6mmoreka [IOK
Tena B BOZIe OT 00bEMa MOTPY>KEHHOM B https://m.edsoo.ru/ff0a3514
JKUJKOCTh YaCTH TEJIa»
52 [InaBanue Ten bubmorexa LHOK
https://m.edsoo.ru/ff0a3a96
53 JlaGopaTtopHast paborta 13 "Brisicuenue
YCIIOBHI IJIaBaHUS TEN B )KUJIKOCTH"
54 [InaBanue cynoB. BoznyxormnaBanue bubmorexa HOK
https://m.edsoo.ru/ff0a3654
KonTponbHas pabora no teme
55 «/laBneHue TBEpABIX TN, KUAKOCTEN U
razoBy»
56 Mexanunueckasi pabota bubmorexa HOK
https://m.edsoo.ru/ff0a3f82
57 MomaocTts. EAUHUIIEI MOIITHOCTH bubmorexa LHOK
https://m.edsoo.ru/ff0a3f82
JlaGopaTtopHnas pabora 14 "Pacuér
58 MOIITHOCTH, Pa3BUBAEMOI TIPH MOABEME
10 aecTHuIe"
59 IIpocteie MexaHn3MBI. Ppruar.
PaBHOBecue cui Ha pbluare
60 MowmeHT cuisl. [IpaBuino MoMEHTOB




61

62

63

64

Prruaru B TexHuKe, OBITY M IPUPOJIE.
JlaboparopHas pabora 15
«HMccnenoBanue ycioBHil paBHOBECHS
pbIyara

[Ipumenenne npaBuia peryara K OJIOKY.
PaBeHCcTBO paboT NpM MCHOIB30BaHUN
IPOCTBIX MEXAHU3MOB. «30JI0TOE»
IMMpaBUJI0 MCXaHUKHU

Koaddurment nose3Horo neicTpust
Mexanusma. Jlaboparopnas pabora 16
«3mepenue KII/[ HakinoHHOM
TTOCKOCTH

Mexanuueckas OHCPIHU. Kunernueckas
U MIOTCHIHUAJIbHAA SHEPIUst

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

65

[IpeBpamienue o1HOTO BHIa
MEXaHUYECKOW SHEPTUHU B IPYTOM.
3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

66

JlaGopartophnast pa6ota 17
"DKCIIEpUMEHTAJILHOE OIIPECIICHHE
U3MEHEHHSI KHHETHYECKOW 1
MOTEHIUATHHON PHEPTHH MTPU
CKaThIBaHUH TeJia M0 HAKIOHHOM
MJI0CKOCTH"

67

KonTponbhas pabota no teme «Pabora
Y MOIIIHOCTb. DHEPTUs»

67

Hrorosast KOHTpoOJIbHAs paboTa 3a Kypc
7 knacca

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4ee6
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8 KUIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Jlara nuppoBbIE
Ne ni/m Tema ypoka Kontpoabubie IIpakTuueckue bp
Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcbl
BBOIHBIN MHCTPYKTaX 110 TEXHUKE
0e30macHOCTH B KabMHETe (PU3HKH.
1 OCHOBHBIE MOJIO)KEHUS MOJIEKYJISIPHO 1 bubmorexa LHOK
N P https://m.edsoo.ru/ff0a5256
KMHETUYECKOI TEOPUHU U X ONBITHBIE
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEPAOTO, KUAKOTO U | bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUI BellecTBa https://m.edsoo.ru/ff0a540e
bu6mmoreka [JOK
4 Kpucrannmueckue u amop@Hsie Tena 1
p P https://m.edsoo.ru/ff0a5800
5 IToBepXHOCTHOE HATsKEHUE 1
6 CmauuBaHUe M KallWJUISIPHOCTD 1 bubmorexa HOK
PHOCTE: https://m.edsoo.ru/ff0a5530
7 TernnoBoe paclIMpEHUE U CKATHE 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIiepaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUKEHUS 1
YaCcTHIL
9 Buytpennss sueprusi. Cioco6sl 1 bubnnorexka [JOK
W3MEHEHUS BHYTPEHHEN SHEPruun https://m.edsoo.ru/ff0a5c60
bubnmoreka [JOK
10 Bunael rerionepenaun 1 1

https://m.edsoo.ru/ff0a6412




Ypok-koudepennus "IIpakTrueckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

11
BELLECTB ¥ MAaTE€pPUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"
12 KonnuectBo TemioTel. Y aenbHas bubnuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEIIOBOTO OaaHca. bubnnorexa [JOK
TennooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas padota 1
14 "UccnenoBanue siBJICHUS bubmuorexa [JOK
TEII000MEHA TP CMEITUBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U ropsiueid Boab!"
Pacuer koaudecTBa TEILIOTHI,
15 HEO0OXOMMOTO JIJIsI HarpeBaHUsl Tea
Y BBIICJISIEMOTO UM TIPH OXJIAKIEHUN
JlaGopaTopnas pabora 2
16 "Onpenenenue yaenbHOU bubmorexa HOK
P Y " https://m.edsoo.ru/ff0a6bb0
TETTOEMKOCTH BEIECTBA
17 DHeprus ToIMBa. Y IeibHas TEIIoTa bubnuotexa [JOK
CropaHHUs TOIINBA https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBepIeBaHUE
18 KPUCTAIMUECKUX TeN. Y aenbHas bubmmorexa LIOK
P ' https://m.edsoo.ru/ff0a71d2
TEIUTOTA TUTABJICHUS
JlabopaTopHas pabora 3
19 "On z eﬂzHI/Ie ; €JIbHON TEIUIOTHI bubmorexa HOK
el y'fl https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JIhAa
20 [TapooOpa3zoBaHue U KOHACHCAIHS. bubnuoreka [IOK

Hcnapenue

https://m.edsoo.ru/ff0a740c




21

22

23

Kuneunue. Y aenrHas Temiora
napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHUMOCTh TEMIIEPATyPhl KUTICHUS
0T aTMoc(epHOTO TaBICHHUS
Bnaxxnocts Bo3ayxa. JlabopaTopHas
pabora 4 "OnpenencHue
OTHOCHUTEIIbHOM BIAXKHOCTU BO3ayXa"

Pemenue 3amau Ha OIIpCACIICHUC
BJIA’JKHOCTH BO3JyXa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

[IpuHIMIBI pabOTHI TETJIOBBIX
neurarencii. [lapoBast TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAaHUs

25

26

27

KII/ TermmoBoro nBurarens.
TernmoBble ABUTATEN U 3a1IUTa
OKpY>Karolle cpebl

3aKOH COXpaHEHUs U MPEBPAILCHHS
SHEPTUH B TEIIOBBIX Mpoleccax

[ToaroroBka Kk KOHTPOILHOM paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3meneHune arperaTHbIX COCTOSIHHUM
BenecTna"

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas pabota no teme
"TerioBEIe saBieHUA. VI3MeHeHne
arperaTHbIX COCTOSIHMH BemiecTa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

30

DnekTpusanus tei. /[Ba pona
AIIEKTPHUYECKUX 3apsIIOB
VYpok-uccnenoBanue "IIEKTPOCKOI.
DnexTpu3anus TeJa UHAYKLIUEH U IpU




CONPUKOCHOBEHUH"

B3aumMozeicTBue 3apsyKeHHBIX TEll.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYEecKoe moJie.

1 HarnpsiskeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
noss. [IpuHImMn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX TMOJIEH
Hocurenu snexTpuueckux 3apsiioB.

33 OnemeHnTtapHbli 3apsj. CTpoeHue
aToma

34 [IpoBOAHMKY U AUAIIEKTPUKHU. 3aKOH bubnnoreka [JOK
COXpPAaHEHUs JIEKTPUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aga4 Ha npuMEHEHNE bubnuoteka [JOK
CBOMCTB JJIEKTPUYECKUX 3apsA10B https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKUN TOK, YCIIOBUS €r0

36 cyuiectBoBanus. lcTouHukH bubmmorexa LHOK

https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOTO TOKa

37 JIeNCTBUA dIEKTPUYECKOTO TOKA bubmmorexa LOK

https://m.edsoo.ru/ff0a96b2

JlabopaTtopHas pabora 5

18 "HaOmronenne neicTBuii
ANEKTPUYECKOTO OISl Ha TPOBOAHUKHI
U JUDJIEKTPUKA"

39 DNEeKTpUYECKU TOK B MeTaJljIax, bubnmoreka [JOK
JKUJKOCTSIX 1 ra3ax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Lenb U €€ COCTaBHbIE
4acTu

41 Cuna Toka. JlaboparopHas padora 6 bubnuorexa [JOK




"COOpKa AIEKTPUIECCKON eTTH 1
U3MEPEHUE CUIIBI TOKA Ha €€
pa3IMYHbIX yyacTKax"

DJEKTPUYECKOE HANIPSHKCHHE.
BoasT™metp. JTaboparopnas padora 7

https://m.edsoo.ru/ff0a8bd6

42 "U3mepeHune HanpsHKeHUs Ha bubmmorexa [TOK
p p . https://m.edsoo.ru/ff0a9e14
Pa3IMYHBIX YYaCTKaX 3JIEKTPUUECKOI
menu"
3aBUCUMOCTh CHJIBI TOKA OT
43 HanpspkeHus. 3akoH Oma 1 yJacTka bubmnorexa LIOK
P ' ¥4 https://m.edsoo.ru/ff0aad44a
enu
Jlaboparopuas padota 8
"HccnenoBanue 3aBUCUMOCTH CHITBI
44 TOKQ, UIYILLEr0 Yepe3 pe3UCTop, OT bubnworexa LIOK
» HAYIL pes p P, https://m.edsoo.ru/ff0aa04e
CONMPOTUBIIEHUS PE3UCTOPA U
HaIpspKEHNs Ha pe3ucrope”
45 CornpoTHBiieHHE TPOBOTHUKA. bubnuotexa [JOK
VY ienpHOE CONPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas pabota 9
"3aBUCUMOCTD AJIEKTPUYECKOTO
46 COIIPOTHUBIIEHUS IPOBOIHUKA OT €T0 bubmmorexa [OK
P p https://m.edsoo.ru/ff0aa738
JUITMHBI, TJIOLIAU TOTIEPEYHOTO
cedeHus u marepuana”
47 [TocnenoBarenbHOE U MapaielbHOE
COCIMHEHMS TIPOBOTHUKOB
JlaGopatopnas padora 10 "[IpoBepka
43 IIpaBWJIa CJI0KEHMSI HAIIPSHKEHUN TTPU bubnuorexa [IOK

MOCJIEI0BATEIHLHOM COETUHEHUH JIBYX
pe3uctopon”

https://m.edsoo.ru/ff0aaa58




49

50

51

JlabGopaTtopHas padora 11 "IIpoBepka
TIpaBWJIA JJIsL CHITBI TOKA MPU
napaieIbHOM COSTUHEHUN
pe3uctopoB"

JlabGopaTtopHas padorta 12 «3yuenue
CMEIIAHHOTO COCTNHCHHSI
MIPOBOIHUKOBY

Penrenue 3a1a4 Ha MpUMEHEHUE

3akoHa Oma IJIA Pa3JIM4HOro
COCAMHCHUA ITPOBOJHHUKOB

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0aadle

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aaf8a

52

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab124

53

54

55

56

Jlaboparopuas padota 13
"Onpenenenue paboOThl U MOITHOCTH
AIEKTPUIECKOTO ToKa"

DneKTpuuecKre enu U MOTPpeOuTenu
ANEKTPUUYECKON SHEPTUU B OBITY.
Kopotkoe 3ambikanne

[ToaroroBka K KOHTPOILHOM paboTe
0 TeMaM «JIEKTPUUECKUE 3aPS]IbII0
3apspKeHHbBIE Tela U UX
B3auMoercTBue. I1oCTOSTHHBIM
IIEKTPUUECKUN TOK»

KonTponbHas paboTa mo Temam
«DNEKTPUYECKHUE 3aPSIbI.
3apspKeHHbBIE Tela U UX
B3aumozeucteue. [locTostHHBIN
BIIEKTPUYECKUM TOK»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab3e0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab660




57

58

IlocTosTHHBIE MArHUTHI, KX
B3aUMOJICTICTBUE

JlabGopaTtopHas padora 14 "U3ydyenue
OJIEW ITIOCTOSHHBIX MarHUTOB"

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac3d0

59

60

61

62

MarnutHoe nosue. OnsiT Dpcrena

MarsuTHOE 110JIe IMPOBOJIHHKOB C
TOKOM, ITIOCTOAAHHBIX MAarHuToOB,
KaTyliKu ¢ TOKOM

[IpuMeHeHne PEKTPOMArHiuTOB B
texHuke. JJaboparopnas padora 15
"N3yueHue neicTBUSI MATHUTHOTO
T0JIs1 HA MPOBOJHUK C TOKOM"

MaruautHoe 110J1€ 3EMIIA U €T0
3HAUEHHUE JUIA KU3HU Ha 3eMiie

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d2

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

63

64

65

66

JleicTBMe MarHUTHOTO TOJISI Ha
MPOBOJHUK ¢ TOKOM. [IpaBuio neBoii
pYKHA

WNHnykuyst MAarHUTHOTO MOJISL.
MarsuTHBINA TOTOK

DNeKTpOABUTaTEIb IOCTOSIHHOTO
ToKa. Mcnonb3oBanue
NEKTPOABUTaTENEH B TEXHUUECKUX
YCTPOMCTBAX M HAa TPAHCIIOPTE.
JlabopaTtopHas paborta 16 "U3yuenue
paboTHI AJIEKTpOABUTATENS "

OnsiTel Dapanes. SBneHue
ANIEKTPOMAarHUTHOW MHIYKIIMH 3aKOH
ANEKTPOMAarHUTHOW MHIYKIIUH.

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c




[IpaBuno Jlenna DnekTporeneparop.
CriocoOBbI MOTYYEHUS AIEKTPUISCKON
SHEPTHUH.

HroroBas koHTpoJIbHAs paboTa 1Mo

67
¢dbusuke 3a 8 kiacc

KonTponbHas pabota mo Teme
66 "DneKTpruuecKre U MarHUTHBIE

sBJIeHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

OBIIEE KOJIMYECTBO YACOB I10
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9 KUIIACC

KosnunuyectBo 4yacos DJIEKTPOHHbBIE
Nen/m  Tema ypoka Konrpoabusie IIpakTudeckue Aara i ppoBnbie
Bcero H3y4YeHUs1 oOpa3oBaTe/IbHbIE
padoThI padoThI pecypenr

BBOIHBIN HHCTPYKTaX 110 TEXHUKE
0e30macHOCTH B KabMHETe (PU3HKH.

| MexaHn4ecKoe ABMKCHHE. | bubnunoreka LIOK
MarepuanbHas Touka. Cucrema https://m.edsoo.ru/ff0ad474
orcuyeTta. OTHOCUTEIBHOCTD
MEXaHUYECKOT O IBHKECHUS

) [lepemenienue. Onpenenenue |
KOOpPJMHATHI ABMKYILErOCs TEaA.
PaBHOMEpHOE NIpsIMOJIMHEWHOE

3 newkenue. [lepemenienue npu | bubnunorexa LIOK
PaBHOMEHPOM MPSMOJIUHEUHOM https://m.edsoo.ru/ff0ad19a
JBUKECHUH.
HepasHOoMepHOE NpsMOIUHENHOE

4 nBrokeHue. CpenHsisi U MTHOBEHHas 1
CKOpPOCTh

5 [IpsimonuHENTHOE PAaBHOYCKOPEHHOE | bubmuorexa [IOK
JBUKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopoCTh MPSAMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBHKEHUSI. 1
I'padux ckopocTH

7 [Tepemenienue Tena npu |

PaBHOYCKOPEHHOM JIBHIKEHUU (C




HayalbHOH CKOPOCTHIO, O€3
Ha4yaJIbHOM CKOPOCTH)

JlaGopaTtopHas pabora 1
"OmnpenesneHue yCKOpeHusl Tesa npu

bubnunoreka LIOK

8 PaBHOYCKOPEHHOM JBUXEHUHU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM MI0cKOCTH"
PaBHOMEpHOE ABMXKEHHUE 11O
9 okpykHocTH. [leproa u yacrora
oOparteHusi. JInneitnas u yriaonast
CKOPOCTH.
10 LleHTpoCTpeMUTENBHOE YCKOPEHHE bubmorexa LIOK
https://m.edsoo.ru/ff0ael76
11 Pewenue 3apau o reme
«MexaHnuecKoe JBUKEHUE)
12 OTHOCUTENBHOCTD JBIKEHUS. [lepBoIit bubnmnorexa [JOK
3akoH HproTOHa. https://m.edsoo.ru/ff0ae612
13 Bropoii 3akon HeroToHa. Bektop bubmuoreka [IOK
cuibl. PaBHoelCTBYOIIAs cua https://m.edsoo.ru/ff0ae72a
14 Tperuii 3akoH HproToHa. bubnmnoreka HOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
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IMPOBEPSIEMBIE IPEJMETHBIE PE3YJBTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
NMpoBepPsiEeMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOMM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1.1 HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1o pa3anyaTh SBJICHUS 110 ONMCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE

paciio3sHaBaTb IMPOABJICHUEC HN3YUYCHHBIX (1)I/I3I/I'~I€CKI/IX SIBICHUH B
13 OKpYZKaroumeM MHpe, B TOM 4UCIIC (1)I/ISI/I‘I€CKI/IG SIBJICHUS B IpUPOAC, IIPHU
9TOM INCPEBOAWNTL IMPAKTUYCCKYIO 3aJadyy B yT-I€6HYIO, BBIACIIATDH

CYIIIECTBEHHBIE CBOICTBA (MpU3HAKU) GUZNYECKUX SABICHUN

OIMHUCBIBATh U3YYCHHBIC CBOICTBA TCI U (1)I/I3I/I‘IGCKI/IC SABJICHUS, UCIIOJIb3YS
Q)HSH‘IGCKI/IG BCJIMYMHBI, IIpXM OIHWCAHHU IIPABHIIBHO TPAKTOBATb
14 (1)I/ISI/III€CKI/II\/JI CMLBICJI HCIIOJIB3YCMbIX BCJIWYWH, HX 0003HAUCHHUSA H
. CAMHHNIBI (1)I/ISI/IIIGCKI/IX BCIMYHMH, HaXOJHUTbH CI)OpMYJ'ILI, CBA3BIBAIOIIIHC
JaHHYIO (1)I/I3I/I‘-ICCKYIO BCIMYMHY C OPYruMu BCIWYMHAMH, CTPOUTH

rpaMKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BETMUUH

XapaKTepu30BaTh CBOMCTBa TeJ, (U3NYECKHUE SBICHHUS M MPOLECCHI,
1.5 WCIIONIb3Ysl W3Y4YEHHBIE 3aKOHbI, NP JTOM JaBaTb CJIOBECHYIO

q)OpMy.]'II/IpOBKy 3dKOHa U 3aIUMCbIBAThL €0 MATCMATHYCCKOC BhIPAKCHUC

OOBSICHATh (PU3MUECKUE SBJIECHUS, MPOLECChl M CBOWCTBA Tel, B TOM
Yyhclleé W B KOHTEKCTE CHUTyalUd MpaKkTUKO-OPUEHTHPOBAHHOIO
16 XapakTepa: BBIABIATE IPUYMHHO-CJIECICTBEHHBIE  CBS3U, CTPOUTH
. 0o0bsicHeHue U3 1 — 2 JIOTMYEeCKUX LIaroB ¢ onopoi Ha 1 — 2 U3yuyeHHBIX
CBOWCTBA  (PM3MYECKUX  SABICHMH,  (U3MUYECKUX  3aKOHA WU

3aKOHOMEPHOCTHU

pemath pacdy€THble 3amadyd B 1 — 2 JEWCTBUA, MCHOJIb3YS 3aKOHBI U
dbopMyIbl, cBs3bIBarOIIUE (PU3MYECKHE BEIMYMHBI: HA OCHOBE aHaln3a
1.7 YCIOBHMS  3aJa4d  3allACBIBaTh  KpPaTKOE  YCIOBUE, IOJCTaBIAThH
¢u3nyeckre BETMUYMHBI B (OPMYJBI U MPOBOAUTH Pacu€Thl, HAXOIUThH

CIIPpaBOYHBIC JaHHBIC, HGO6XO)II/IMI)IC AJid peUICHUA 3adad, OLCHUBATH




PEATHUCTUYHOCTD MOTYYCHHOW (PU3MUECKOU BEIIMUNHBI

1.8

pacrno3HaBaTh MPOOJEMBbI, KOTOpPhIE MOXXHO PEIIUTh MpH I[OMOIIU
¢u3MUeCKUX  METOJ0B, B  ONHMCAaHUM  HCCICIOBAaHUSA  BBIACIATH
IIPOBEPSIEMOE MPEANOI0KEHUE (rumoresy), paznnyaTh u
MHTEPIPETHPOBATh MOJIYYCHHBIA PE3yNbTaT, HAXOAUTh OMIMOKU B XOJE

OIIbITa, ACJIATh BBIBOJEI I10 €I'0 pE3yjibTaTaM

1.9

1.10

1.11

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3MYCCKUX SIBICHUHA WU
buznuecKux CBOMCTB TeN: (dhopMynupoBaTh MIPOBEPsIEMbIC
NPEINONIOKEHUs,  COOMpaTh  YCTaHOBKY M3  NPEIJIOKEHHOTO

000pyI0BaHUS, 3aUCHIBATH X0/ OMbITa U (OPMYIUPOBATH BHIBOIBI

BBITIOJIHATH TIPSIMBIE H3MEPEHHSI C MCIOJb30BAaHUEM aHAJIOTOBBIX U
U(pPOBBIX MPUOOPOB, 3aMUCHIBATH IOKAa3aHHUS MPUOOPOB € YUETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

IPOBOJUTH UCCIIEOBAaHUE 3aBHUCHUMOCTU OJHOM (PU3MUECKON BETMYUHBI
OT JpYro ¢ MCHOJB30BAaHUEM MPSIMBIX H3MEPEHUM, Y4acTBOBaTb B
IUIAaHUPOBAaHUM y4eOHOrO HCCIEI0BaHMs, COOMpaTb YCTAHOBKY M
BBITIOJIHATh U3MEPEHUSs, CIeAys MPEUIOKEHHOMY IUIaHy, (PMKCHPOBATH
pe3ysabTaThl MOJIyYEHHON 3aBUCUMOCTH (U3NYECKUX BEJIWYMH B BHUJE
NPEUIOKEHHBIX Ta0MUI ¥ rpaduKoB, AenaTh BBIBOJBI MO pe3ybTaTaM

HCCIICOOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE M3MEpPeHMsS (U3NYECKUX BEJIMYMH, CIEeays
NPEJIOKEHHOW HMHCTPYKIMM: TPU BBIOJIHEHUU H3MEpEeHUuil colOuparthb
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

coOnrofarh MpaBuja TEXHUKM O€30macHOCTH 1Opu  padbore ¢

J1a0opaTOpHBIM 000pYyI0BaHUEM

1.14

yKa3blBaTh MPUHIMIBI JIeHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOWCTB,
XapaKTepu30BaTh MPUHIUIBl JEWCTBUS HU3YYEHHBIX NpPUOOpPOB U
TEXHUYECKHUX YCTPOMCTB C MOMOUIBIO X OMMCAHMS, UCIIONb3Yys 3HAHUS O
CBOICTBaX (PU3NYECKUX SIBICHUN U HEOOXOAUMbIe (PU3NYECKUE 3aKOHBI U

3aKOHOMCPHOCTHU

1.15

OPUBOANUTH  NpPUMEpPbl  (HAXOAUTh HHGOPMAIMIO O  IpHUMEpax)
MPAaKTUYECKOTO HCIIOJIb30BaHMs (DU3MUYECKUX 3HAHWHA B TMOBCEIHEBHOM
KHU3HU 17151 o0ecrieyeHns 0€30MacHOCTH MU 0OpallleHuH ¢ IpubopaMu u

TEXHUYECKUMU YCTPOWCTBAMHU, COXPAHEHHUS 3J0pPOBbS M COOJIOJIEHUS




HOPM JKOJIOTUYECKOTO TTOBEACHUS B OKPYKAIOIIEH cperie

1.16

OCYIIECTBIISITh OTOOP HCTOYHUKOB HHpopMmanuu B cetu HTepHeT B
COOTBETCTBUM C 3aJaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLIUXCA 3HAHUH U NYTEM CpaBHEHUS pPa3IUYHBIX HCTOYHHKOB
BBIICTISITHE MHPOPMAITUIO, KOTOPAsS SIBJISIETCS TPOTUBOPEUYNBOM HITH MOKET

OBITh HEJIOCTOBEPHOM

1.17

1.18

MCIOJIb30BaTh NPU BHINOJHEHUH Y4E€OHBIX 3aJaHUI HAay4YHOMOMYJSPHYIO
TuTepaTypy (U3MUECKOTO COJCpXKAHUS, CIPABOYHBIC MaTepUalbl,
pecypcbl cetu IHTepHeT, BiageTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,

npeoOpazoBanus HHGOPMAITUK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO

co3zaBaTh COOCTBEHHbIE KpAaTKUE MUCbMEHHbBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2 — 3 HCTOYHUKOB MH(pOpMaLuu (U3NYECKOTO COACPIKaHUs, B
TOM 4YHCIE€ IYOJUYHO JeNaTh KpaTKhe COOOLIEHHs O pe3ysbTaTax
IPOEKTOB MJIM Y4eOHBIX MCCIE€JOBAHUH, MpPU 3TOM TI'PaMOTHO
UCTIONBb30BaTh M3YYCHHBIM TOHATHHHBIMN ammapar Kypca (QHU3UKH,

COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaI_II/ICI71

1.19

IIPU BBIIIOJHEHUN Y4YE€OHBIX IPOEKTOB M MCCIEIOBAHUN pacHpeleisTh
00513aHHOCTH B TPyHIE€ B COOTBETCTBHM C IOCTaBJIECHHBIMU 3a/layaMu,
CIEIWTHh 3a BBIIOJHEHUEM IUIAHA JACUCTBUM, aJ€KBaTHO OLICHMBATh
COOCTBEHHBIM  BKJIQA B  JIEATENBHOCTh  TPYIIbI,  BBICTPAUBATh

KOMMYHUKATHBHOC BSaHMOHeﬁCTBHC, YUUTBIBAsA MHCHHUE OKPYXKAIOMIUX

8 KUIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMPpEeAMETHBLIC PE3YyJbTAaThl 0CBOCHUSA OCHOBHOM
06p330BaTeJII)HOI7I nporpaMmbl OCHOBHOTI'O 001ero 06p330BaHHﬂ

1.1

HCIIOJIb30BaTh MMOHATHA

1.2

pasiiniaTth ABJICHHA IO OMUCAHUIO HUX XaPAKTCPHBIX CBOMCTB M Ha OCHOBE

OIIBITOB, IECMOHCTPUPYIOIINUX JaHHOC (bI/I3I/I"IeCKOG SIBJICHUC

1.3

1.4

pacrio3HaBaTh NPOSBICHUE U3YUYEHHBIX (PU3MUECKHUX SBJICHUN B OKPY>KAIOIEM
MHpE, B TOM 4uciie (pu3nuecKre sSBIEHUS B MPHUPOJE, IPU 3TOM NEPEBOAUTH
MPAaKTUYECKYI0 3a7layy B Y4eOHYIO, BBIACIATH CYILIECTBEHHbIE CBOMCTBa

(npu3HaKM) PpU3NUECKUX SBICHUM

OIMMCbIBATh H3YUYCHHBIC CBOMCTBA Tl W (1)I/ISI/ILI€CKI/IG ABJICHUA, HCIIOJIB3YA




¢u3nuecKkre BEITUYUHbBI, IPU ONMUCAHUH MPABUIBLHO TPAKTOBATh (GU3UUYECKUN
CMBIC HCIIOJIb3yeMbIX BEIUYMH, OOO3HAYCHUS W CAUHUIBI (PU3UIECKHUX
BEJIMYMH, HAaXOAUTh (OPMYJbl, CBS3BIBAIOLIME JaHHYIO (DU3HUECKYIO
BETMYMHY C JIPYTUMH BEJIMYMHAMHU, CTPOUTh TpapuKd H3YYCHHBIX

3aBHCHUMOCTEH (bHSH‘lCCKI/IX BCJIIMYHH

1.5

XapakTepu3oBaTh CBOWCTBA Tel, (U3NYECKUE SBIEHUS M IPOLECCHI,
UCTOJb3ysl U3YyUCHHBIEC 3aKOHBI, IIPH 3TOM J]aBaTh CJIOBECHYIO (POPMYITHPOBKY

3aKOHAa U 3aIlMCbIBAaTh €ro MaTCMaTH4Y€CKOEC BhIPAKCHUEC

1.6

OOBSICHATh (PU3MUECKHE MPOLIECChl U CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CHUTYallUd IPAaKTHUKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABIATH
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh O00bsCHEHHE U3 1 — 2 Joruyeckux
IaroB ¢ NOMOMIBI0 | — 2 W3y4eHHBIX CBOWCTBA (U3NYECKHUX SIBICHUM,

(1)I/I3I/I‘IGCKI/IX 3daKOHa UJIM 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemaTh pacu€THbIe 3a1a4k B 2 — 3 JACHUCTBUS, HCIIOJIB3YS 3aKOHBI U (POPMYIIBI,
CBsI3bIBAIONIME (DU3UUECKHEC BEIMYMHBI: HA OCHOBE aHANM3a YCIOBHS 3aJadd
3aIMCBIBaTh KPATKOE YCIIOBHE, BBISBISATh HEIOCTATOK JAHHBIX JIJISI PEUICHHUS
3a/la4yM, BBIOUPATH 3aKOHBI M (OPMYJBI, HEOOXOAHMMBIE I €€ pelICHHS,
MPOBOJIUTh PAacu€Thl W CPABHUBATH IMOJYYCHHOE 3HAUCHHE (PH3HMUCCKOU

BEJINYHNHBI C U3BCCTHBIMU JaHHBIMUA

PpacCiio3HaBaTb HpO6JICMBI, KOTOpBIC MOXHO pPCHIUMTL IIpH IIOMOIOH
(1)I/ISI/I‘~ICCKI/IX MCTOHOB, HMCIIOJIB3YysA OIIMCAHUE HUCCICAOBaHWsA, BbBIACIIATD
IIpOBEPACMOC MPEAIOJIOXKCHHUC, OLICHMUBATDH MMPpaBUJIIBHOCTDH nopsaaka

MMPOBCACHUA NCCIICA0OBaHMs, 1CJ1aTh BbIBOJAbI

MPOBOJIUTH OTBITHI IO HAOTIOEHUIO (GU3UYECKUX SIBICHUN WIN (PU3NUYECKUX
CBOMCTB Ted: (QopMyIUpOBaThH MpOBEpsieMble MPEANONIOKEHUs, COOUpPATh
YCTAaHOBKY W3 TMPEJIOKEHHOTO0 OO0OpY/IOBaHMsI, OIUCHIBATH XOJ ONBITA U

(I)OpMy.]'II/IpOBaTL BBIBOJbI

1.10

BBINOJIHATE MPSIMbIE U3MEPEHUs C UCIIOIb30BaHUEM aHAJIOTOBBIX MPUOOPOB U
JaTYNKOB (PU3MUECKMX BEIMYMH, CPAaBHUBATH pPE3yJbTaThl H3MEPEHUIl C

y4€TOM 33/1aHHON aOCOIFOTHON MOTPEIIHOCTH

1.11

MPOBOJIUTH HCCIIEOBAHUE 3aBHCUMOCTH OIHON (pU3MUECKOW BEIWYHMHBI OT
JPYroM C UCIOJIb30BAaHUEM IPSMBIX H3MEPEHUI: TUIAHUPOBATH MCCIIETOBAHNUE,
coOMpaTh YCTaHOBKY M BBINOJHATH H3MEPEHUs, CIlenys MpelioKeHHOMY
IJ1aHy, UKCUPOBATH PE3ybTaThl MOJYYEHHOM 3aBUCUMOCTH B BUJIE TaOIUI U

Fpa(l)I/IKOB, ACJIaTh BbIBOJABI IO PE3YyJIbTaTaM UCCICAOBAHUA




1.12

IIPOBOJIUTh KOCBEHHbIE M3MEpPEHMs] (U3UYECKUX BEIWYMH: IUIAHUPOBATH
U3MEpeHHusi,  coOuparb  AIKCHEPUMEHTAIBHYIO  YCTaHOBKY,  CIIEAys

Hp@,[[J'IO)KGHHOfI HUHCTPYKIMHU, U BEIYUCIIATh 3HAYCHUEC BCJINYHNHBI

1.13

1.14

1.15

1.16

coOMroAaTh MpaBuUiia TEXHUKH O€30MacHOCTU MpU padoTe ¢ J1abopaTOPHBIM

o0opymoBaHueM

XapaKTCPU30BaATh MPUHIUIIBI ,Z[GIZCTBI/I&I HN3YUCHHBIX HpI/IGOpOB N TCXHUYCCKUX
YCTpOﬁCTB C OHOpOI‘/'I Ha HX OIHMCAHHA, HCIOJIb3ys 3HAHHA O CBOMCTBaX

(bu3NYEeCKUX SIBICHUH U HEOOXOIUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH

pacro3HaBaTb HOPOCTBIC TCXHUYCCKUC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pBI Imo cxemMaM H CXEMAaTU4YHBIM pPUCYHKaM, COCTaBJISATb CXCMbI
QJICKTPHUYCCKUX ueneﬁ C MMOCJICAOBATCIIBHBIM W NIAapaJUICIIbHBIM COCANMHCHUCM
QJICMCHTOB, pasjindyasl YCJIIOBHBIC 0003HaYEHHST DJIEMEHTOB QJICKTPHUUYCCKUX

nereun

MPUBOJIUTH IPUMEPHI (HAXOAUTh UHPOPMAIIMIO O MPUMEPAX) MPAKTUYECKOTO
WCTOJB30BaHUS (U3NYECKUX 3HAHWKA B TOBCEJHEBHOM O KM3HHM IS
obecrnieueHrs 0€30MacHOCTH MPH OOpalIeHUH ¢ IPUOOpaMU M TEXHUYECKUMU
YCTPOHCTBaMHU, COXPAHEHHS 3/I0POBBSI U COOJIIOJICHHSI HOPM 3KOJIOTHIECKOTO

MIOBE/ICHUS B OKPYXKAIOIIe cpeie

1.17

1.18

OCYILIECTBIATh MOUCK HHPOpPMALUU (U3UUECKOTO COJAEPKAaHUS B CETH
HNHtepHer, Ha OCHOBE HMEIOUIMXCS 3HAHUM M IYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX MCTOUYHUKOB BBLAEIATh MH(POPMAIUIO, KOTOpasl sBISETCA

MIPOTUBOPEYUBOM U MOXKET OBITH HEJJOCTOBEPHOI

WCIOJIb30BaTh MpPH BBINOJHEHUM YYEOHBIX 3aJaHUN Hay4YHO-TOMYJISAPHYIO
IUTeparypy (hU3MYECKOro COAEp)KaHUs, CIPaBOYHbIE MaTepHajbl, PECYpChI
cetu  UMuTepHer; BnageTh NpuéMamMH  KOHCHEKTUPOBAHUSA  TEKCTa,

npeoOpa3oBaHus MHGOPMAIIUK U3 OTHOW 3HAKOBON CHCTEMBI B IPYTYIO

1.19

1.20

co3/laBaTb COOCTBEHHbIE IHCBMEHHbIE M KpaTKHE YCTHBIE COOOLICHMS,
0000masi UHPOPMALMIO W3 HECKOJBKUX HCTOYHUKOB  (HU3HUYECKOTO
COoJIepKaHusl, B TOM 4HCIlIe MyOJIMYHO MPECTABIATh PE3yJbTaThl IPOEKTHOM
WIH WCCIIEOBATEILCKOW JESITEIBHOCTH, TIPU 3TOM T'PaMOTHO HCIOJB30BATh
U3YYEHHBI TOHATHHMHBIM  ammapar Kypca (U3MKH, COIpPOBOXKIAThH
BBICTYIUICHHE NTPE3EHTAIUEN

IpH  BBIIOJHEHWM YUYEOHBIX TMPOEKTOB M WCCICNOBAaHMNA (PH3HMUECKUX

MMpoLECCOB  paCIIpPCaACIIATh 0053aHHOCTH B rpynmne B COOTBCTCTBHUU C

IIOCTAaBJICHHBIMHU 3aJadaMH, CICAUTH 3a BBINIOJHCHUEM IIJIaHa HeﬁCTBHﬁ n




KOPPEKTUpPOBaTh €ro, aJeKBaTHO OILIGHWBATh COOCTBEHHBIH BKJIAJd B
JeSATEIBbHOCTh TPYIIbI, BBICTPAUBaTh KOMMYHUKATHUBHOE B3aWMOJICHCTBUE,

IIPOABJIASA TOTOBHOCTD pa3peliaTh KOH(i)J'II/IKTBI

9 KVIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThbl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O 0611161"0 06p330BaHI/Iﬂ

1.1 HCIIOJIb30BATh U3YUYCHHBIC ITOHATUS

12 pas3jindaThb SABJICHUA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOIMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/I‘IGCKOG SABJICHHUC

pacrio3HaBaTh  IPOSIBICHHWE U3YYCHHbIX  (U3MYECKMX  SBJICHUH B
13 OKpY’KaloIeM MHpE, B TOM 4ucClie (U3UYECKUE SIBICHUS B MPHUPOJE, NPU
3TOM MEPEeBOAMTH NPAKTUYECKYIO0 3ajady B Y4eOHYIO, BBIACIATH

CyIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PH3HUUECKUX SBICHUN

OIKCHIBATh M3YYCHHBIC CBOMCTBA TNl M (PU3UUECKUE SBICHHS, HCIIONB3YS
¢u3nyeckue  BeNIWYMHBI, IPU  ONMCAHUU  TMPABWIBHO  TPAaKTOBAaTh
14 (¢u3nyeCKuil CMBICT HUCHOJIb3YEMbIX BEJIWYUH, O00O3HAUEHUS U €IUHULIBI
' (Gu3n4ecKUx BEJIUYMH, HAXOAUTh (OPMYINbI, CBA3BIBAIOLIME JAHHYIO
¢u3NyYeCKyl0 BEJIMYMHY C JAPYTUMHU BEIMYMHAMHU, CTPOUTh TIpaduku

HN3YUCHHBIX 3aBHCUMOCTEM (I)I/ISI/ILIGCKI/IX BCIIMYHH

XapaKTCPpHU30BaATh CBOMCTBaA TCI, (1)I/ISI/IIICCKI/IG SABJICHUSA W TIIPOLECCHI,
1.5 HCIIOJIb3Ys HU3YYCHHBIC 3aKOHBI, npu O9TOM JdaBaTb CJIOBCCHYIO

(GhOopMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMATUYECKOE BhIPAKEHUE

OOBSICHATh (PU3NUYECKHE TMPOIECCHl M CBOWCTBA TEJI, B TOM YHCIE U B
KOHTEKCTE CUTYallMi MPaKTUKO-OPHUEHTHPOBAHHOI'O XapaKTepa: BbBISBIATH
1.6 MPUYUHHO-CIICACTBEHHBIE CBSI3H, CTPOUTH OOBICHEHHE U3 2 — 3 JIOTHYECKUX
[IaroB C MOMOIIBI0 2 — 3 HM3y4YEHHBIX CBOWCTBA (DU3MUECKUX SIBICHUU,

(1)I/I3I/I'-ICCKI/IX 3aKOHAa UJIKM 3aKOHOMEPHOCTHU

pemate pacu€THble 3aqaud (omuparoniyecss Ha cucrtemy u3z 2 — 3
YpaBHEHMI), UCHOJB3Ys 3aKOHBI M (HOPMYJIbI, CBA3BIBAIOIINE (PU3UUECKUE
1.7 BEJIMYMHBI: HAa OCHOBE aHalM3a YCIOBHS 3aJauyd 3alUChIBATh KpPaTKOe
yCIIOBHE, BBISBIIATH HEOCTAIOIIME WIM M30BITOUHBIE JaHHBIE, BHIOMPATH

3aKOHBI U (OpPMYJIbI, HEOOXOAUMBIE JJI PELIeHUs], TIPOBOJAUTH PAacUEThl U




1.8

1.9

OLICHUBATh  PEAJUCTUYHOCTb  IOJIYYEHHOTO 3HauYeHUs  (U3HUECKOH

BCJIMYHHBI

pacno3HaBaTh IMPOOJEMBbI, KOTOPbIE MOXKHO pEIIUTh TPH OMOIIX
(GU3MUECKUX METO/0B, HCIOb3Yysl OIMCAHUE HCCIEIOBAaHUS, BBIACITH
IIPOBEPSEMOE  IPENIOJIOKEHNE, OLIEHUBATh  MPABWIBHOCTb  IOpSAKA
HPOBEJEHUS HCCIIEA0BAHUS, JIeNIaTh BBIBO/IbI, MHTEPIIPETUPOBATH PE3YJIbTATHI

HAOJXOACHUN U OIBITOB

OPOBOJIUTH OMNBITBI [0 HAOMIONEHUIO (U3UYECKUX SIBICHUH  HIU
(GU3MYECKUX CBOWCTB TEN: CaMOCTOATENBHO COOMpPATh YCTAaHOBKY W3
U30BITOYHOTO Habopa OO0OPYAOBaHMS, OIMUCHIBATH XOJ| OIbBITAa H €ro

pe3ynbTaThl, (GOPMYIUPOBATH BHIBOJIBI

1.10

1.11

HPOBOJUTH TPU HEOOXOTUMOCTH CEPHIO TPSMBIX U3MEPEHUH, Ompeaemss
cpeHEee 3HadeHHEe u3MepseMoll BenuuuHbl ((POKyCHOE paccTosHuE
cobmparomieid JIMH3bI), OOOCHOBBIBATH BHIOOpP croco0a HW3MepeHUs

(m3mMepuTeIpHOro Iprdopa)

MMpoOBOANTL  HCCIICOIOBAHUC 3aBUCUMOCTEH (1)H3H‘I€CKI/IX BCINYHNH C
HCIIOJIb30BAHHUEM  IIPSAMBIX I/I3MepeHI/II\/JII IJIaHUPOBATb  HUCCJICAOBAHHUC,
CaMOCTOATCIIBHO CO6I/IpaTb YCTAaHOBKY, (I)I/IKCI/IpOBaTB PE3YyJIbTAaThL
HOJIyT-IeHHOI\/JI 3aBUCHUMOCTH (1)I/I3I/I‘~I€CKI/IX BCJIIMUMH B BHAC Ta6JII/IIII/I

Fpa(l)I/IKOB, ACJIaTh BbIBOJBI 110 PE3YyJIbTaTaM UCCICAOBAHU

1.12

IPOBOJUTh KOCBEHHBIE M3MEPEHHs (PHU3MUECKUX BEIUYMH: IUIAHUPOBAThH
U3MEpEeHHs, CcOoOMpaTh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY W BBIIOJHATh
U3MEPEHHUs, CIIeNys NPEIIOKCHHOW WHCTPYKLHH, BBIYUCIATH 3HAYCHUE
BEJIMYMHBI U aHAJIU3UPOBATh NOJIYYEHHBIC PE3YJIBTATHI C YUETOM 3aJaHHOMN

MOTrpeIIHOCTU I/I3MepeHI/II>'I

1.13

1.14

C06J'IIOI[aTL IpaBujia TCXHUKHU 0€30IMacHOCTH Ipu pa60Te C J'Ia60paTOpHLIM

00opyI0BaHuEM

pa3ianyaTh OCHOBHBIE TIPU3HAKM H3YYEHHBIX (U3MUECKUX MOJEIeH:
MaTepuajbHas TOYKa, aOCONIOTHO TBEPAOE TeNO, TOUYEUHBIH HMCTOYHHK
CBETa, JIy4, TOHKAas JINH3a, ILIAHETApHAs MOJIEIb aTOMa, HYKJIOHHAs MOJIEIIb

ATOMHOTIO sApa

1.15

XapaKTepu30BaTh IMPUHIMIIBI  JCHCTBUS  U3YyYEHHBIX INPHOOPOB U
TEXHUYECKHUX YCTPOMCTB C OMOPOM Ha MX OINMCAHHWs, UCIOJb3ys 3HAHUS O
CBOWMCTBaX  (PM3MUECKUX SIBIEHHMM M  HEOoOXOoJuMble  (U3UUECKUE

3aKOHOMEPHOCTHU




1.16

1.17

1.18

UCIIOJIB30BaTh CXEMBbl U CXEMAaTHYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHUX
YCTPOKNCTB, U3MEPHUTEIBHBIX TPUOOPOB U TEXHOJOTHUECKUX MPOLECCOB TPU
pelIeHH  y4eOHO-NPAKTUYECKUX  3a7ady, ONTHYECKHE CXeMbl s

MOCTPOCHHS N300paKEHUH B TUIOCKOM 3€pKalie M cOOMparoIeii TuH3e

OPUBOANUTH  TpUMEpbl  (HaxoguTh  HMHGOPMAIMIO O  INPUMEpax)
HPAKTUYECKOr0 HCIOJIb30BaHUsl (H3MYCCKUX 3HAHUH B IIOBCEIHEBHOW
KHU3HHU Ui oOecrieueHus: 0e30MacHOCTH MpH OOpaIleHuu ¢ MpUOOpaMu U
TEXHUYECKHUMH YCTPOHCTBAMH, COXPAHEHHS 3J0POBbsl U COOJIFOICHUSI HOPM

9KOJIOTMYECKOTO TIOBE/ICHHS B OKPY)KaIOIIeH cpefie

OCYIIECTBIISATh MOUCK HH(OpManuu (GU3NIECKOTO COACP)KaHUS B CETH
HuTepHeT, caMOCTOATENbHO (HOPMYNIHPYS MOMCKOBBIA 3allpoc, HAXOIUTh
MyTH ONpEeAETCHUs JOCTOBEPHOCTH IMONYYEeHHONH MH(OpMAIMM Ha OCHOBE

HUMCIOIIIUXCA 3HAHHUH U JOIMIOJIHUTCIIBHBIX KCTOYHHUKOB

1.19

1.20

MCIIOJIb30BaTh IPH BBHIMOJHEHUN Y4E€OHBIX 33aJaHUNl HAyYHO-MOMYJISPHYIO
TUTepaTypy (HU3MUECKOTO COACPNKAHUS, CIPABOYHBIC MATEPUAITBI, PECYPCHI
cetu MuTepHer; BiageTh MNpUEMaMH  KOHCIEKTHPOBAHUS  TEKCTa,

npeoOpazoBanus HHGOPMAITUK U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO

co3/aBaThb COOCTBEHHBIE MHUCHMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE
uHPOpPMALIUKM U3 HECKOJIBKUX HCTOYHHUKOB (DU3NYECKOTO COACpIKaHUs,
MyOIMYHO TPEICTABIATh PE3yNbTAaThl MPOSKTHON HIIM HUCCIIEeI0BATENbCKON
JACATCIIBHOCTH, npu 3TOM rpaMOTHO HUCITI0JIB30BATh I/ISy‘-IeHHblf/'I
MOHATUMHBIN ammapar W3y4aeMoro paszaena (U3MKH M CONMPOBOXKIATh
BBICTYIUICHHE TIpE3eHTaled C yu€ToM OCOOCHHOCTEH ayJuTOpUU

CBCPCTHUKOB

1.21

IpPU BBINIOJHEHUH YYE€OHBIX TPOEKTOB M HCCIEIOBAaHHMA (PU3MUECKHUX
MIPOLIECCOB  pACIHpENeNsaTh O00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM 3a/1auaMHM, CJIEIUTh 3a BBIIOJHEHHEM IIJlaHA JECUCTBUHN U
KOPPEKTUPOBaTh €ro, aJIeKBaTHO OIIEHUBaTh COOCTBEHHBIM BKJIAJ B
JEATEeIbHOCTh TPYIIIbI, BEICTPAUBaTh KOMMYHUKATHBHOE B3aUMOJICUCTBHE,

MPOSIBIISS TOTOBHOCTD pa3peniaTb KOHPIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon Kon
IIpoBepsiemblie 2JIEMEHTBI COAEP/KAHUA
pasjena  JJIeMEHTa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOILET'O MHUPA
. ®dusuka — Hayka o mpupone. SIBnenus npupoxnbl. PuU3NYECKUE SABIICHUS:
' MEXaHUYECKUE, TEIVIOBBIC, JIEKTPUUYECKUE, MATHUTHBIC, CBETOBBIE, 3BYKOBbIE
19 dusnueckue BenWYHMHBL. V3mepenune Qusnueckux BenudyuH. DPusnveckue
' npubopsl. [lorpemHocts u3MepeHuii. MexayHapogHasi CuCTEMa eIUHUL]
EcrecTBeHHOHaY4HBIM METO/ MO3HAHUS: HAOIIOAEHUE, TOCTAHOBKA HAyYHOI'O
1.3  Bompoca, BBIJIBUKEHUE THUIIOTE3, SKCIEPUMEHT II0 IIPOBEPKE THUIIOTE3,
1 00BsICHEHUE HA0JII0JaeMOT0 SIBJIICHUS
1.4  Onucanue GU3NYECKUX SABICHUN C IIOMOIIBIO MOJIEIEH
[TpakTuyeckune paboOTHI:
W3mepenune pacCTOSHUM.
15 N3mepenune 00bEMa KUAKOCTU U TBEPJOTO TeNa.
' Onpenenenue pasMepoB MaJbIX TEJ.
M3mepenne TeMneparypsl IpU MTOMOILH KUJKOCTHOTO TEPMOMETPA U JaTYMKA
TEMIIEPATYPbI
ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNU BELIECTBA
-1 CrpoeHue BemecTBa: aTOMbl M MOJIEKYJIBI, HMX pa3mepbl. OnbITHI,
' JTIOKa3bIBAOLIUE JUCKPETHOE CTPOCHUE BEIIECTBA
55 JBuxenue wyactul BemiecTBa. CBA3b CKOPOCTH JIBJKEHUS YacTUI[ C
' Temneparypoil. bpoyHoBckoe nBmxenue, mupdysus
2.3 | B3aumopeiicTBHuEe YacTuIl BEUIECTBA: MPUTSHKEHUE U OTTAIKUBAHUE
’ ArperaTHble COCTOSIHMSI BELIECTBAa: CTPOEHUE Ta30B, JKUIKOCTEH U
2.4 | TBEPABIX (KpUCTAJUIMYECKHX) Tell. B3anMoCBs3b MeXy CBOMCTBaMH BEIIECTB
B Pa3HBIX arperaTHbIX COCTOSHUAX U UX aTOMHO-MOJIEKYJISIPHBIM CTPOCHUEM
2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI
[TpakTueckue paboThI:
Y Orenka quaMeTpa aToMa METOJIOM PSIZIOB (C MCIIOJIb30BaHUEM (oTorpaduii).
' OnpITHI 1O HAOJIOIEHUIO TETJIOBOTO PaCIIUPEHUS ra30B.
OnbIThl IO OOHAPYKEHHIO TEHCTBUS CHII MOJIEKYJISIPHOTO MIPUTSKEHUS




JIBDKEHUE U B3AMMOJIEUCTBUE TEJI

3.1 Mexanudeckoe JBHKeHuEe. PaBHOMEpHOE M HEPABHOMEPHOE JIBUKEHHUE
39 Cxopoctb. CpeniHssl CKOPOCTh IPU HEPAaBHOMEPHOM JIBMKEHUU. Pacuér nmytu
' Y BPEMEHU JIBUKEHUS
3.3 SIBnenue wuHepuuM. 3aKOH HHEpUMM. B3aumoneiicTBuEe Ten Kak IpUYMHA
' M3MEHEHUSI CKOPOCTH JIBUKEHHUS Tell. Macca Kak Mepa HHEpTHOCTH Tella
Y [InotHocTh BeniecTBa. CBSA3b INIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B €JUHULIE
' 00BbEMa BemecTBa
3.5 Cuna KaK XapakTepUCTHKA B3aUMOICHCTBUS T
3.6  Cwuna ynpyroctu u 3akoH ['yka. I3mMepeHue Ciiibl ¢ TOMOIIBI0 THHAMOMETpa
37 SlBneHue TAroreHus M cwia TsokecTd. Cuila TSKECTH Ha APYrUX IUIaHETax.
' Bec tena. HesecomocTh
38 Cuna tpenus. TpeHue cKOJbXEHUsI U TpeHue nokod. TpeHue B mpupoae u
' TEXHUKE
3.9 CrioxeHue cuil, HalpaBJEHHBIX 110 OJHOM npsiMoi. PaBHoelcTByOIIAs CHIT
[TpakTuueckue paboThI:
OnpeneneHre CKOPOCTH PABHOMEPHOTO JBIDKEHHUs (IIapUKa B JKUIKOCTH,
MOJIETH 3JIEKTPUUYECKOr0 aBTOMOOWIS U Tak jainee). OmnpezeneHue cpeaHei
310 CKOPOCTH CKOJBXEHHUS Opycka WM HIapuKa MO HAKJIOHHOHM IJIOCKOCTH.
' Onpenenenne I1OTHOCTH TBEpAOro Tena. OMNbITE, JAEMOHCTPUPYIOLINE
3aBHUCHUMOCTh pacTsDKeHHS (IedopManuu) IpyKUHBI OT MPUITOKEHHONW CHIIBI.
OIBITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIbI TPEHUS CKOJIBKEHHS OT Beca
TeJa ¥ XapakTepa CONMPUKACAIOLIUXCS TOBEPXHOCTEN
®dusnyeckre SBICHUS B MNPUPOAE: NPUMEPHI ABMXKEHUS C Pa3IMYHBIMU
3.11  cKOpoCTSMH B )KUBOW M HEKUBOU MPUPOJE, IEHCTBUE CUJIbI TPEHUS B IPUPOJIE U
TEXHHUKE
3.12  TexHuYeckue ycTpoiCTBa: JTUHAMOMETP, MOJIIUITHUKH

JIABJIEHUE TBEPIBIX TEJI, )KUJIKOCTEN 1 TA30B

4.1  Hasnenue TBEpOro Tena. CrnocoObl yMEHBIIEHUS U YBETUUEHUS 1aBICHUS

4.2 JlaBneHue rasza. 3aBUCUMOCTb JaBJIEHUS T'a3a OT 00bEMa, TeMIEpaTypbl

43 [lepenaua naBneHus TBEPABIMH TEJNAMHU, KUIKOCTSIMH U Ta3aMH. 3aKOH
' [Tackans. [THeBMaTHYeCKUE MAIIMHBI

44 3aBUCUMOCTh  JIaBJICHUS JKUAKOCTH OT [iIyOuHBL ['mapocrarnyeckuii

napajgokc. CooOmaronuecs: cocysl. [ uapapinueckiue MeXxaHu3Mbl




4.5

Atmochepa 3emnn u atMmochepHoe naBieHue. [IpUUnHBI CyIIECTBOBAaHUSA
BO3AymHOM  oOomoukn 3emsn.  Omeir  Toppuuemnu.  3aBHCHMOCTB

aTMOC(bepHOFO JaBJICHUS OT BBICOTHI HAJ YPOBHEM MOP

4.6

4.7

N3mepenune armocepHoro  paeneHus. Ilpubopsl  ans  u3MepeHUs
aTMoc(hepHOTro TaBICHHUS
JleficTBHE JKMIKOCTH M Ta3a Ha IOIPYKEHHOE B HUX Teso. BeITankusaromas

(apxuMenoBa) cuiia. 3aKkoH Apxumena

4.8

[InaBanue Ten. Bo3ayxomnnaBanue

4.9

4.10

[TpakTyeckue paboOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOAE OT 00bEMa MOrpyXEHHOW B
KUAKOCTh 4acTH Tesa. OnpesesieHne BBITAIKUBAIOIIECH CUJIbI, ACUCTBYIOLIEH
Ha Telo, NOrpykEHHOE B KUAKOCTb. IIpoBepka He3aBUCHMOCTH
BBITAJIKMBAIOIIEH CHIIBI, JEHCTBYIOLIEH HA TEJIO B KUAKOCTH, OT Macchl Teja.
OneIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITIKUBAIOLIEH  CHUIBI,
JEHCTBYIOIIEH Ha TEJNO B XHUIKOCTH, OT 00bEMa MOTPYKEHHOW B KHUIKOCTb
4acTU Tela U OT INIOTHOCTH KUAKOCTH. KoHcTpympoBaHue apeomeTrpa Wi

KOHCTPYMPOBAHUE JIOJIKHA U ONPENEIECHUE €€ TPY30NOABEMHOCTH

du3nueckue SBICHUS B npupoac: BJIMAHHC aTMOC(l)epHOFO JaBJICHHUA Ha

JKUBOI OpraHusM, IIaBaHUe PbIO

4.11

TexHuueckue  yCTpoOiCTBa:  cooOmIaromMecs  COCYAbl,  YCTPOMCTBO
BOJIOTIPOBO/IA, THAPABINYECKUN TIPECC, MaHOMETpP, OapoMeTp, BBICOTOMED,

MOPIIHEBON HACOC, APEOMETP

PABOTA, MOIIHOCTD, OHEPT U A

5.1 Mexanunueckas pabota

5.2 MexaHudeckass MOUTHOCTb

53 IIpocTeie MeXaHU3MBI: pblyar, OJIOK, HAaKJIOHHas IUIOCKOCTh. [IpaBuio
' paBHOBeCHsI pplyara

54  IlpuMeHeHMe mpaBUiIa paBHOBECHS pblyara K OJIOKY

55 «3on0T0o€ mpaBwiIo» MexaHUKH. KoapounueHt monezHoro AeHCTBHA
' MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE

5.6 [ToTenmanpHast YHEPTUH TEJa, TOTHATOTO HaJ 3eMIIEN

5.7  Kunernueckas sHeprus

sg ITonHass MexaHWueckas DOHEprus. 3aKOH H3MEHEHHS M COXpaHEHMs

MEXaHUYECKON YHEPTUU




[TpakTrueckue pabOTHI:
Omnpenenenne pabOThl CHIIBI TPSHHS NMPU PABHOMEPHOM JBHKCHHH Tela IO
5.9  ropusoHTanbHOU MOBepXHOCTH. VccrnenoBanue yciaoBuii paBHOBECHUS pbluara.
Nsmepenne KIIJ HaknoHHOM IIOCKOCTH. M3ydeHHe 3aKOHa COXpaHEHHS
MEXaHUYECKOM 3HEeprun
5.10 = ®usuyeckue sABJICHUS B IPUPOJIC: PhIYATH B TEJIC YEJIOBEKA
511 TexHUYeCKHe YCTPOWCTBA: pbIYar, IMOJABMIKHBIA W HEMOJIBY)KHBIA OJIOKH,
. HAKJIOHHAS TJIOCKOCTh, POCTHIC MEXaHU3MBbI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3J1eMeHTHI COIePKAHUS
pasjena  3JIeMeHTAa
TEIJIOBBIE ABJIEHUA
OcCHOBHBIEC TOJOXEHUS MOJEKYISIPHO-KMHETUYECKOW TEOPUU CTPOCHUS
6.1 BenlecTBa. Macca u pazMepsl MoJieKyil. OMbITh, MOATBEPKAAIOIINE OCHOBHbBIE
MIOJIOKEHUS MOJICKYJIIPHOKHHETHYECKOU TEOPUH
6 Mopnenu TBEPIOro, KHAKOTO M Ta3000pa3HOrO COCTOSHUN BEIIECTBA.
' Kpucramnmmaeckue u amopdHbIe Tena
63 OObsicHEHHE CBOMCTB Ta30B, JKUIKOCTEH M TBEPIABIX Tel Ha OCHOBE
' MOJIOKEHUN MOJIEKYJIIPHOKMHETUUECKOU TEOPUH
6.4 CmaunBaHue U KallWJUISIPHBIE SIBJICHUS
6 6.5 TemnioBoe paciiupeHue u cxatue
66 Temnepatypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIIOBOIO JABUKEHUS
' YaCTHIL
6.7 Buytpennsis osHeprus. CnocoObl H3MEHEHHs] BHYTPEHHEH OHEpruu:
' TerJIonepeiada U CoBepIleHrne padboThl
6.8 Bunpl Teronepegaun: TeIIONPOBOIHOCTh, KOHBEKIIMS, U3TyUYEHUE
6.9 KonnuecTBO TEIUIOTEL. Y aenbHasa TEINIOEMKOCTE BEIIECTBA
6.10 TennooOMeH U TETUIOBOE paBHOBECHE. Y paBHEHHUE TEIUIOBOTO OajaHca
611 [InaBneHue MW OTBEpJAEBAHUE KPUCTAIUIMYECKUX BEIIECTB. Y IeJIbHAL
' TEIJIOTA IJIABJICHUS




[TapooOpa3zoBanue u kouzaeHcauus. HMcnapenue. Kumenuwe. VYnenpnas

6.12 rtemnora mapooOpa3oBaHMs. 3aBUCHUMOCTh TEMIIEpaTypbl KUIIEHUS OT
aTMoc(hepHOro JaBiIeHUS
6.13 Bnaxxnocts Bo3nyxa
6.14 OHeprus TOIUIMBA. Y IeJIbHas TEIUIOTa CrOPaHMs
6.15 [Tpuntuner padotsl TemmoBbix asuratenei KIIJ[ TemmoBoro nBuraress.
' TeruioBble JBUTATENN U 3alUTA OKPY>KAIOILEH CpeJIbl
6.16 3aKOH COXpaHEHUs U IPEBPALLECHUS SHEPTUU B TEIUIOBBIX MPOLECCax
[TpakTuyeckune pabOTHI:
OnbITHI 1O OOHAPYKEHUIO TEUCTBUS CUIJI MOJIEKYJISIPHOTO TIPUTSKEHUSI.
OnBbITHI 110 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM UJIU caxapa.
OnpIThl 110 HAOJIOEHUIO TEIUIOBOTO PACHIMPEHUS TIa30B, >KUJIKOCTEH U
TBEPABIX TEI.
Omnpenenenue JaBiIeHUs BO3IyXa B OaJUIOHE IINPUIIA.
OnbIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTh JaBJIEHUS BO3JyXa OT €ro
00BbEMa 1 HarpeBaHUs WK OXJIAXKICHUS.
[IpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUIKOCTH B
617 TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.
. HaOnronenue wu3MeHeHHs BHYTPEHHEW OSHEpruM Teia B  pe3ylbTaTe
Teruionepeayu U padboThl BHEIIHUX CHIL
UccnenoBanue siBieHUs TEIIOOOMEHA TpPU CMEIIMBAHUU XOJOJHOW U
ropsiuyei BOJBI.
OnpezneneHye KOJINYECTBA TEIIOTHI, OJIYYEHHOTO BOJIOH MPU TEMII000MeHe
C HarpeThIM METAJUTMYECKUM LIUIHH]IPOM.
Omnpenenenue yieabHON TEIUIOEMKOCTH BEILIECTBA.
HccnenoBanue npouecca uCapeHusl.
OnpeneneHre OTHOCUTENBHOMN BIAKHOCTH BO3yXa.
Ornpenenenne yAeIbHON TEIIOTHI IUIABIECHUS JIb/IA.
@dusnyeckue SBIEHHUSA B IPUPOJE: IIOBEPXHOCTHOE HATSIKEHUE W
618 KaNWUISIPHBbIE SBJICHUS B NPUPOAE, KPUCTAIBI B MPUPOJAE, H3IyUEHUE
' ConHia, 3amep3aHue BOJOEMOB, MOpcKHe OpH3bl; OOpa3oBaHHME pOCHI,
TyMaHa, UHesl, CHera.
6.19 TexHudyeckne  yCTpOMCTBA:  KAaNWUISAPBL, INPUMEPBI  HCIOJIb30BAaHUSA




KPHUCTAJIOB, >KUAKOCTHBIM TEPMOMETP, MAATYUMK TEMIIEPATYpPbl, TEPMOC,
CUCTeMa OTOIUJICHUS JOMOB, THTPOMETpPBI, NCUXPOMETp, MapoBas TypOuHa,

JABUTaTC]ib BHYTPECHHETO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE SABJIEHW A

7.1 Onextpuzanus Teil. J[Ba poja 3JeKTpUUECKHX 3apsiioB
BzaumoneiictBue 3apsbkeHHBIX Tel. 3akoH KynoHa (3aBUCHMOCTH CHIIBI
7.2 B3aMMOJEHCTBUS 3apsDKEHHBIX TEJ OT BEIMYMHBI 3aps/IOB U PACCTOSHUS MEXKAY
TEJIaMH)

73 Onexktpuueckoe noiae. Hampsok€HHOCTH anekTpuueckoro noss. IlpunHuumn
' CYNEPIIO3UIUH JICKTPUUECKHX TOJIeH (Ha KaueCTBEHHOM YPOBHE)

- Hocurenu snexkrpuyeckux 3apsaoB. DIeMEHTapHbBIN JIEKTPUUECKUI 3apsi.
' Crpoenue atoma. IIpoBOAHUKY U TUAIIEKTPUKU

7.5 3aKOH COXpaHEHUs FIEKTPUUECKOT0 3apsiaa

6 DJIEKTPUUECKUI TOK. YCIOBUSA CYIECTBOBAHMS JJICKTPUUYECKOTO TOKA.
' W cTOYHMKY TOCTOSIHHOTO TOKa

~ 7 JleficTBUSL 2JEKTPUUECKOTO TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
' DNEeKTPUYECKUM TOK B JKUJKOCTAX U T'a3ax

7.8 Onekrpuueckas uemnb. Cuia Toka. JNeKTpUYECKOe HallpsHKEHNE

7.9 ConpoTusieHne NPOBOJHUKA. Y IEIbHOE CONTPOTUBIIEHUE BEILIECTBA

7.10 3akoH OMa aJ1g y4acTka 1enu

7.11 [TocnenoBarenbHOE U MapaJLIETbHOE COCTUHEHUE MTPOBOJHUKOB

7.12 PaboTa 1 MOIIHOCTb 3JEKTpHUECKOro ToKa. 3akoH J[xoyms — JleHna

113 OJneKTpudecKkue Henu U MOTPeOUTENH SJIEKTPUYECKOH 3HEpruu B OBITY.
. KopoTkoe 3ambikaHue

7.14 ITocTrossHHBIE MAarHUTHI. B3auMoaercTBrE MOCTOSHHBIX MATHUTOB

MaruutHoe nosne. MarautHoe mnoje 3eMJIM M €ro 3HaueHue Ui KU3HU Ha
7.15
3emuie

16 OneiT Opcrena. MarHuTHOE IOJIE JIEKTPUYECKOro Toka. lIpumenenue
' AIIEKTPOMAarHuTOB B TEXHUKE

17 JelicTBUe MarHMUTHOTO TOJII Ha MPOBOJHUK C TOKOM. DIJIEKTPOIBUTATENb

IIOCTOSSHHOTO TOKa. Mcmonn3oBaHme BJIGKTPOJIBHFaTeHefI B TCXHHUYCCKUX




YCTPOMCTBAxX U Ha TPAHCIIOPTE

7.18

7.19

7.20

Onpitel @apanes. SABnenue snekrpoMarHuTHON MHAYKLUU. [IpaBuino Jlenna

OnektporeHepatop. CrnocoObl MOJy4EeHHS JIIEKTPUYECKOW DHEPIHH.

BJ'ICKTpOCTaHI_[I/II/I Ha BO300HOBJIIEMBIX HCTOUYHHKAX SHEPIrun

[TpakTueckue paboThI:

OnpITel 1O HAOMIOACHUIO DJIEKTPU3ALMU Tel HHAYKIHEH U Ipu
COIPUKOCHOBEHUH.

Uccnenopanue AEUCTBUS DIEKTPUYECKOTO OIS HA IMPOBOJHUKU U
JTUBIEKTPUKH.

COopka u mpoBepka padOoThI JIEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

W3mepeHue u peryJimpoBaHue CUIIbI TOKA.

W3mepeHnue u peryinpoBaHue HaIlPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYILIETO YE€pe3 pPE3UCTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HANPSIKEHUS HA PE3UCTOPE.

OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUUECKOIO CONPOTHUBIICHUS
IIPOBOJAHMKA OT €r0 JUTMHBI, IUIOIIAIU [IONEPEYHOr0 CEYEHHS U MaTepuara.

[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUM MpU  MOCIEA0BATEIbHOM
COeIMHEHUM JABYX pe3uctopoB. [IpoBepka mpaBwia s CUibl TOKAa IpU
napajuieJbHOM  COeAMHEHUH  pe3uctopoB.  Ompeznenenne  pabOThI
AIIEKTPUYECKOT0 TOKa, MIYLIEro uepe3 pesuctop. OmnpeneneHue MOIIHOCTH
ANIEKTPUYECKOTO  TOKA, BbIAEIAEMONM Ha pesuctope. HccnenoBanue
3aBHCHUMOCTH CHJIBI TOKA, UAYLIETO YEepPe3 JIAMIIOUKY, OT HAaIIPSDKEHUS Ha HEM.
Ornpenenenue KIIJg HarpeBaTels. Uccnenosanue MAarHuTHOTO
B3aMMOJICHCTBUSI TOCTOSHHBIX MarHuToB. V3ydeHWe MarHuTHOTO MOJIs
MOCTOSIHHBIX MarHUTOB NP MX OOBEIUHEHUU U pasfeneHuu. MccnenoBaHue
JEUCTBUS  DJIEKTPUYECKOTO TOKA HAa MArHUTHYIO CTpenky. OIBITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJICHCTBHUS KaTYIIKU C TOKOM U
MarHuTa OT CHUJIbl TOKAa U HaIlpaBJIEHUs TOKA B Karymike. M3yduenue nencTBus
MarHMTHOTO MOJII HAa MPOBOJHUK C TOKOM. KOHCTpyHpoBaHue W H3ydeHHE
pabotel  anexktpoasurarens. M3amepenune KIIJI  snexkTpoaBurarenbHoM
ycTaHOBKHM. OIBITBI 10 HUCCIEJOBAHMUIO SIBIEHHUS DJIEKTPOMArHUTHOMN
WHAYKIMU:  HCCIEAOBaHWE W3MEHEHMH  3HAueHUs U HalpaBJiIeHUs

WHIYKIIMOHHOTO TOKa




®dwusnyecKkue SIBICHUS B MPUPOC: dIEKTPUUECKHE sSBIEHUS B aTMocdepe,
7.21  SIEKTPUYECTBO JKMBBIX OPraHU3MOB, MarHUTHOE Tmojie 3emiH, Japend
MTOJIFOCOB, POJIb MAarHUTHOTO TTOJIS JIJIS )KU3HH Ha 3eMJIe, MOISIPHOE CUSTHUE
TexHU4YeCKHne yCTpONCTBA: JIEKTPOCKOII, aMIIEPMETP, BOJIBTMETP, PEOCTAT,
CYETUYMK  DJICKTPUYECKON DHEPruu, JJICKTPOOCBETUTEIBHBIE PHUOOPHI,
7.22  HarpeBaTeJIbHbIE AIIEKTPONIPUOOPHI (mpumepsr), ANEKTPUYECKUE
MPEAOXPAHUTENIH, 3JIEKTPOMATHUT, AJIEKTPOJBUTATENIb MOCTOSHHOIO TOKa,
TeHEPATOP MOCTOSHHOTO TOKA
9 KJIACC
Koxa Koxa
[IpoBepsiembIe 37IEMEHTHI COJEPIKAHMS
pa3aena | 3JieMeHTa
MEXAHWYECKUE SABJIEHW A
8.1 Mexanndeckoe aBkeHue. MarepuanbHas Touka. Cucrema oTcuéra
8.2 OTHOCHUTEIHFHOCTh MEXAHHYSCKOT'O JIBYIKCHHS
8.3 PaBHOMepHOE NMPAMOJIIMHEITHOE ABUKEHUE
%4 HepaBnomepHoe mnpsiMonuHeiiHoe nBrkeHue. CpenHsss WU MrHOBEHHas
' CKOPOCTb TeJla TP HEPABHOMEPHOM JABUKEHUU
8.5 VYckopenue. PaBHOyCKOpEeHHOE MPSAMOJIMHENHOE IBUKEHHE
8.6 CBobOoaHoe nagenue. OneITH [ anwes
g7 PaBHOMepHOE ABMkeHHE MO OKpyx)HOcTU. [lepron u yactota oOpaiieHus.
8 ' JIuneitHas u yrioBast ckopocTu. LleHTpocTpeMUuTENnbHOE YCKOPEHHE
8.8 [Tepserit 3akon HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 [IpuHIMI CynEPIIO3ULIUU CUIT
8.12 Cuuna ynpyroctu. 3akoH ['yka
%13 Cuua TpeHus: cuia TPEHUs CKOJbXKEHUS, CUJIa TPEHUS MOKOs, IPYyTrUe BUAbI
' TpEHUS
214 Cwia TSHDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHs. Y CKOpPEHHE CBOOOIHOTO
' MagcHUs




JBmwxenne mianer BoOkpyr Coinma. IlepBas kocMmudeckass CKOpPOCTb.

815 HesecoMocTs u neperpysku

8.16 PaBHOBecue MaTepuanbHOM TOUkU. AOCOTIOTHO TBEPIOE TEJIO

817 PaBHOBecue TBEPAOro Teina ¢ 3aKPEIJIEHHOW OCBhIO BpalleHUs. MOMEHT

' cuibl. LleHTp Tsbxectu

8.18 Nmnynbce Tena. M3menenue umnyibca. UMmynbe cuiibl

8.19 3aKOH COXpaHEHUsl UMITYJIbCa

8.20 PeakTuBHOE ABMXKEHUE

8.21 Mexannueckast paboTa U MOILIHOCTb

8.22  Paborta cui TAXeCTH, ypyroctu, TpeHus. CBsi3b SHEPrUu U pabOThI

8.23 [ToTeHunanbHas 3HEPrUs TeNa, HOJHATOrO HaJl IOBEPXHOCTHIO 3eMIIU

8.24 [ToTeHmanpHast SHEPTUS CKATOU MPY>KUHBI

8.25 Kunernueckas sneprust. Teopema 0 KHHETUYECKOW SHEPTUU

8.26 3aKOH COXpaHEHUs1 MEXaHUYECKON IHEPrun
[TpakTuueckue paboThI:
OnpeneneHne CpeaHed CKOPOCTH CKOJIBKEHUS OpycKa WM JIBHKCHUS
[IapuKa MO HAKIOHHOW IuIocKocTH. OmpeneneHue yCKOpPEHHs Tela MpU
PaBHOYCKOPEHHOM JIBU)KEHUU 110 HAKJIOHHOH IJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH MYTH OT BpPEMEHU NpPHU PaBHOYCKOPEHHOM
JIBIDKCHUH 0€3 HauaJbHON CKOPOCTH.
[TpoBepka THIOTE3BI: €CIM TPU PABHOYCKOPEHHOM JBIDKEHHHM 0€3

8.27 HAYaJIbHOM CKOPOCTHM IYTH OTHOCSTCS KakK psii HEYETHBIX 4YHCEN, TO
COOTBETCTBYIOILNE IPOMEXYTKHA BPEMEHHU OJMHAKOBBI.
HccnenoBaHue 3aBUCHMOCTH CHJIBI TPEHMSI CKOJIBKEHUS OT  CHJIBI
HOpMalibHOTO  JaBieHus.  OmnpexpeneHue  KodpUIMEHTa  TPEHHS
ckonbkeHus. OmnpexneneHue KECTKOCTU MNpYyKUHbL. OnpeneneHue paboThl
CWJIBI TPEHHs IPU PABHOMEPHOM [JBUKEHUHM Tejla MO TOPHU30HTAIbHOMN
noBepxHocTu. Onpezenenne paboThl CUIIBl YIPYTOCTH NPU MOAbEME Ipy3a C
UCTOJIb30BAaHUEM HEMOBIXKHOTO U TOJABHKHOTO OJIOKOB

828 @dusnyeckue SBIEHUS B IPUPOJE: NPUIMBBI U OTIUBBI, ABM)KEHUE IUIAHET

' ConHeyHOM crucTeMBbl, PeaKTUBHOE ABM)KEHUE KUBBIX OPIraHU3MOB
220 TexHUuyecKue yCTpoucTBa: CIUIOMETP, JATUUKH MOJOXKEHUS, PACCTOSIHUS U

YCKOPEHUSI, PAKETHI

MEXAHUWYECKUE KOJIEBAHUA 1 BOJIHBI




KoneGarenbrnoe naBmxeHue. OCHOBHBIC XapaKTEPUCTUKU  KOJICOAHUM:

> IIEpPUOJ, YaCTOTa, aMILJIUTY/a
97 MareMaTnyeckuii U NPYKUHHBIA MasTHUKU. lIpeBpalieHue s3Hepruu Inpu
' KoJ1e0aTeIbHOM JABM)KEHUU
9.3 3aryxaromue konebanus. BeinyxxaeHnsie konedanus. Pezonanc
Mexanuyeckue BosiHbL. CBOHCTBa MexaHW4eckux BOJH. [IpomonbHble u
94 [IONIEpEeYHble BOJHBL. J[JIMHA BOJHBI U CKOPOCTb €€ pacupoCTpaHEHUs.
MexaHudecKkre BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHE BOJIHBI
9.5 3ByK. 'poMKOCTB U BbICOTaA 3ByKa. OTpa)keHue 3ByKa
9.6 Wudpa3Byk U yIbTpa3ByK
[TpakTuyeckune pabOTHI:
Omnpenenenne 4acTOThl U Meproia KoiaeOaHuii MaTeMaTHYecKOro MasTHHKA.
Omnpenenenye 4acToThl U Ieproia KoaeOaHui NpyKUHHOTO MasiTHUKA
97 HccnenoBanue 3aBUCUMOCTU IEpHOJa KOJIEOaHHM MOJBEIICHHOTO K HUTH
' rpy3a OT JUIMHBI HUTH. VcciienoBaHue 3aBHCHMOCTH HEpUoJia KoJeOaHMit
MPYKMHHOTO MasiTHUKa OT Macchl rpy3a. IIpoBepka He3aBUCHMOCTH
nepuosia KoiebaHuil Tpy3a, MOABEIIEHHOTO K HUTH, OT MAaccChl Tpy3a H
KECTKOCTHU MPYKUHBL. M3Mepenne yckopeHus: CBOOOAHOTO MaieHUs
93 ®duznueckue SBICHUS B MPUPOJAE: BOCHPHUATHE 3BYKOB IKUBOTHBIMU,
' 3eMJIETPSACEHNE, CECMUYECKUE BOJIHBI, I[yHAMHU, 9XO
99 TexHUYecKue yCcTpOWCTBA: 3XOJIOT, UCIOJIb30BaHUE YIbTPa3ByKa B OBITY U

TCXHUKC

10

SJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

ONeKTpOMarHUTHOE  Toje.  OJEeKTpoMarHuTHele  BoiHbL.  CBoMCTBa

101 AIIEKTPOMAarHUTHBIX BOJIH
10.2 IIIxana >1€KTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMarHuTHas npupoza cseta. CKopocTh cBeTa. BoilHOBBIE CBOMCTBA
. cBeTa
[TpakTiueckue paboThI:
10.4  |M3yyeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C IOMOIIbIO MOOMJIBHOTO
tenedoHa
105 ®dusnyeckue SBICHUS B MpUpOJE: OMOIOTHYECKOe NeHCTBUE BHJIMMOTO,
' yABTPa(UOIETOBOTO U PEHTI€HOBCKOTO U3Ty4EeHU I
10.6 TexHUYecKkrne yCTpOWCTBA: HCIOJIb30BAHHE SJIEKTPOMArHUTHBIX BOJH IS




COTOBOMH CBS3HU

11
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CBETOBBIE SABJIEHUA
11.1 JlydeBas monenb cBera. IcTouHnku cBeTa
11.2 [IpsamonuHeitHOE pacIpoCTpaHEHUE CBETA
11.3 Ortpaxenue cBera. [Lnockoe 3epkano. 3aKOH OTPaKEHHS CBETA
114 IIpenomiienne cBera. 3akoH IpenomieHHs cBeTa. lloaHoe BHyTpeHHee
' OTpakeHHE CBETa
11.5 JIunza. Xop nyyel B IMH3E
11.6 OnTuueckas cucrema goroanmnapara, MUKPOCKOIa U TEJIECKOIa
11.7 I'na3 kak ontuueckas cucteMa. biiM30pyKoCTh U JalbHO30PKOCTh
118 Pasnoxxenune Oemoro cBera B cmekTp. Ombitel HptoTona. Cnokenue
' CHEKTpaJIbHbIX 1IBETOB. /lucnepcus ceera
[TpakTudeckue pabOTHI:
HccnenoBanue 3aBUCHUMOCTH yIjla OTPaXEHUS CBETOBOTO Jiydya OT yria
NaJCHHUS.
N3ydeHne xapakTepuUCTUK U300pakeHUs IIpeIMETa B INIOCKOM 3€pKaJle.
HccnenoBanune 3aBUCUMOCTH yIJia MPEIOMIICHUSI CBETOBOTO Jiy4a OT yria
119 NaJCHNsI Ha TPAHULE «BO3YX — CTEKIION.
' [Toyuenue n300pakeHUl ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.
Omnpenenenne QpOKYCHOrO pacCTOSIHUSL M ONTUYECKOW CHUJIbI coOMparoleit
JIUH3BL.
OnBITHI MO Pa3JI0KEHHUIO OEJI0Tr0 CBETa B CIEKTP.
OnbITEl 1O BOCHPUATHIO I[BETa NMPEJAMETOB INMPH HMX HAOIIOACHUU 4epes3
L[BETOBBIE (PUIIBTPHI
11.10 duznueckue sBieHUs B npupojne: 3atMeHust Comnma u JIyHbl, 1BeTa Ted,
' ONTUYECKHE SBJIEHUS B atMocepe (1BeT HeOa, pedpakuus, pagyra, MUpax)
111 TexHuueckue yCTpoMcTBa: OYKH, MEPHUCKOIN, (OTOoaNmapar, ONTHUECKHUE
' CBETOBO/IbI
KBAHTOBBIE ABJIEHU A
12.1 OmnsiTel Pezepdopaa u muianerapuas Mozens atoma. Mozens atoma bopa
12.2 Hcnyckanue u norsiouieHue csera atoMoM. KBaHTel. JInHeWuaThie CIIEKTPHI
12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3myyeHHs
12.4 Crpoenune atoMHoOrO siapa. HyknonHas Moziens aTOMHOTO siapa. M3oTomnsl
12.5 PannoaktuBHble npeBpaiuenus. [lepuoa nomnypacnana aToMHBIX siA€p




12.6

SnepHble peakiy. 3aKOHBI COXPaHEHUs 3apsA0BOTO M MacCOBOTO YHUCEI

12.7 OHeprus CBsI3U aTOMHBIX sAziep. CBsA3b MACChl U SHEPTUU
12.8 Peakuuu cunrtesa u nenenus siaep. Mctounnku snepruu CostHIA U 3BE3]
129 SlnepHas sHepretuka. [lelicTBUE paJMOAKTUBHBIX H3JIYYEHUM Ha >KUBbBIC
. OpraHU3MBbI
[TpakTuyeckue pabOTHI:
Habmnroienue CrtomHbIX U JIMHEHYAThIX CIIEKTPOB U3JIyUEHUS.
12.10  HccnenoBaHue TPEKOB: U3MEPEHNE SHEPTUU YACTULIBI IO TOPMO3HOMY ITYTH
(o ororpadusim).
W3mepenune paarnoakTUBHOTO (hOoHA
@duznyeckue SBICHUS B IMPHUPOJE: €CTECTBEHHBINH paJHOAaKTUBHBIN (DoH,
12.11  xKocMUYeCKHE JIy4H, PAJUOAKTUBHOE HU3IIYYCHHE MPUPOJHBIX MHUHEPAJIOB,
JeiCTBUE paMOAKTUBHBIX U3IyY€HUN Ha OPraHU3M YellOBeKa
1212 TexHuyeckue YCTPONCTBA: CHEKTPOCKON, WHIMBUIYaJIbHBIA JO3UMETP,

kamepa Buibcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaAHMS K NPEAMETHBIM pe3yJjbTaTaM 0a30BOro
YPOBHSI OCBOCHHUSI OCHOBHOI1 00pa30BaTe/IbHOM POrPaMMbl OCHOBHOT'O
o01ero oopazoBanus Ha ocHoBe PI'OC

[Tonnmanue ponu GU3UKK B HAy4YHOW KapTUHE MHPa; cHOPMHPOBAHHOCTH
0a30BbIX IPEJCTaBICHUN O 3aKOHOMEPHOW CBSI3U U MO3HABAEMOCTH SIBJICHUI
IPUPOJBI, O POJM SKCIEPUMEHTa B (pu3MKe, 0 CUCTEMOOOpasylollei poiu
¢u3MKM B Ppa3BUTHUM ECTECTBCHHBIX HAyK, TEXHHUKH M TEXHOJOTHH, 00
HBOJIIOLIMU (PU3UYECKUX 3HAHUM M X POJIU B LIETIOCTHOM €CTeCTBEHHOHAYYHON
KapTHHE MHpa, O BKJIAJE POCCHICKHX W 3apyOEkKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHUpa, pa3BUTHE

TEXHUKHU U TEXHOJIOTHH

3HaHMSI O BUAAX MaTepuu (BEILECTBO M IOJIE), O ABMXKEHHM KaK Crocobe
CYLIECTBOBaHMs Marepuu, 00 aTOMHO-MOJICKYISPHOW TEOpUU CTPOEHUS
BEIIECTBA, O (PHU3MYECKOW CYIIHOCTU SIBICHHH NPUPOABI (MEXaHUYECKHX,
TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX M KBAaHTOBBIX); YMEHHE pa3nyarh sBJICHU 110
ONMCAHUIO HX  XapaKTepHbIX CBOWCTB W HAa  OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIUX JaHHOE (U3HUECKOe SIBIIEHHE; yYMEHHE paclo3HaBaTh
NPOSIBJIEHUE W3YYEHHBIX (DU3UYECKUX SBJIIEHUH B OKpPYXKAIOIIEM MHDE,

BBIACIIAA UX CYHICCTBCHHLIC CBOICTBaA (HpI/I3HaKI/I)

BJ'IaI[eHI/Ie OCHOBaMM ITOHSTHHHOTO arrmapara U CHUMBOJHMYCCKOI'O sA3bIKa
(1)I/I3I/IKI/I N HCIOJB30BAHUC HUX I PCHICHUA y‘I€6HBIX 3aaa4, YMCHHC
XapaKTCPU30BaATb CBOMCTBa TCII, (1)I/I3I/I‘-ICCKI/IC SIBJICHUA U MPOLICCChI, UCTIOJIb3Ys

(dbyHIaMeHTalIbHbIE U SMIUPUYECKUE 3aKOHBI

YMeHHe ONucChIBaTh HN3YUYCHHBIC CBOMCTBa TE€I H (bnsﬂqecxne SABJICHUA,

UCIIONB3Ys GPU3UUECKUE BETUIHHBI

Brnanenne ocHoBaMM METOAOB HAyYHOIO IO3HAHUS C Y4ETOM COONIOIEHUS
npaBui 0€30MacHOTrO Tpy/ia: HaOMoIeHHE (PU3NYECKUX SIBIICHHIM:

YMEHHE CaMOCTOSITENIbHO COOMpaTh OSKCHEPUMEHTAIbHYI0 YCTaHOBKY U3
JAaHHOTO Habopa 00opynOBaHMSA MO WHCTPYKIMH, OMMCHIBATH XOJ OMbITA U
3aMUChIBaTh €T0 PE3yNbTaThl, (HOPMYIUPOBATH BHIBObI;

IIPOBE/ICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUHN (PU3NYECKUX BEIMUMH: YMEHHUE

IJIaHUPOBATh HU3MEPCHHA, CAMOCTOATCIBHO CO6I/IpaTI> SKCIICPUMCHTAJIBHYIO




YCTaHOBKY 110 HHCTPYKIIUH, BBIYUCIIATH 3HAUEHUE BEJIMYUHBI U aHAITU3UPOBAThH
IIOJIy4EHHBIE pe3yJbTaTbl C YYETOM 3aJaHHOM IIOTPELIHOCTH pe3yJIbTaTOB
W3MEPEHHUI;

IMPOBCACHUC HCECJIOKHBIX SKCIICPUMCHTAJIbHBIX HCCJIGI[OBaHHﬁ;
CaMOCTOSITENIbHO COOMpPAaTh SKCHEPUMEHTANbHYIO YCTAaHOBKY U IPOBOJUTH
HCCIICAOBAHUC 110 HHCTPYKLOUH, HNPCACTABIATH IOJYUYCHHBIC 3aBUCUMOCTU
¢bu3nYeCKUX BEMYUH B BUJE TaONHIl U TpadUKOB, YUUTHIBATH MOTPEIIHOCTH,

ACJIaTh BBIBOALI 110 PE3YyJibTaTaM UCCICAOBAHHUA

[TonnMaHue XapakTEpPHBIX CBOMCTB (PHU3MUECKUX MoOAee (MaTepualibHas
TOYKa, abCOJIOTHO TBEPIOE TEJNO, MOJEIN CTPOEHUS TIa30B, KHUIKOCTEH U
TBEPABIX TEJ, IUIAHETApHAs MOJEIb aTOMa, HYKJIOHHAs MOJEIb AaTOMHOI'O

;mpa) U YMCHHUC IIPUMCHATD UX IJIA 0OBsCHEHHS (1)I/I3I/ILI€CKI/IX IIpoueccoB

YMeHne o0bACHATh (pr3nyeckre Ipolecchl U CBOMCTBA Tell, B TOM YUCIE U B
KOHTEKCTE CHUTYyalluil NPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, B YaCTHOCTH,
BBISIBJIATh NTPUYUHHO-CIICICTBEHHbBIE CBSI3U M CTPOUTH OOBSICHEHUE C ONOPOM
Ha U3YyYEHHbIE CBOWCTBAa (PU3MUECKUX SBJICHUH, (QU3NYECKHE 3aKOHBI,

3aKOHOMCPHOCTH U MOJCIIN

VYMeHue pemath pacué€THble 3amau (Ha 6a3e 2 — 3 ypaBHEHHUI), MCIIOJIb3Ys
3aKOHBI M (DOPMyIBI, CBS3bIBAONINE (DU3MUYECKHE BEIWYHHBI, B 4aCTHOCTH,
3allMCBhIBaTh KPaTKO€ YCJIOBHE 3aJaud, BBIABIATH HENOCTAIOLIME JIAHHBIE,
BbIOMpATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE I €€ pellleHus], UCII0Ib30BaTh
CIIPAaBOYHBIE JAHHBIE, MPOBOJUTH PACUETHI U OLICHMBATh PEATUCTUYHOCTH
MOJIyUEHHOTO0 3HA4YeHMs] (U3NYECKOM BEIWYMHBI, YMEHHE OIpEnesiTh

pPa3sMEPHOCTDb (1)H3H‘l€CKOI>i BCJINMYHUHEI, HOHY‘IGHHOﬁ IIpU pCUHICHUU 3aaa4n

VYMeHHe XapakTepu30BaTh NPUHLHUIBI JEHCTBUS TEXHUYECKUX YCTPOMCTB, B
TOM 4YHClie OBITOBBIX MPHOOPOB, M MPOMBIIUIEHHBIX TEXHOJIOTHMYECKUX
IIPOLIECCOB MO0 MX OMNMCAHMIO, MCIOJb3ys 3HAHUS O CBOMCTBAX (PU3MUECKHUX

SIBIICHUI U HGO6XOI[I/IMBIC (I)I/IBI/I"ICCKI/IG 3aKOHOMCPHOCTHU
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YMeHue HCHOJb30BaTh 3HAHUS O (U3UYECKUX SBIECHUSX B IOBCEIHEBHOM
KU3HU Uil oOecriedeHuss O€30MacHOCTH MpU OOpalleHHH C OBITOBBIMU
npubopaMu M TEXHUYECKHMMM YCTPOWCTBAMH, COXpPAHEHHS 3/0pOBbS U
COOJNIIOJIEHHNsI HOPM 3KOJIOTMUYECKOTO IIOBEAECHUS B OKpYXarolled cpene;
MOHUMaHHE HEOOXOAMMOCTH MPUMEHEHUS TOCTHKEHUN (PU3UKU M TEXHOJIOTUI

JJI1 paiuOHAJIIBHOTO ITPUPOAO0IIOJIB30BaAHUA

OnbIT noucka, npeoOpa3oBaHusl U MpecTaBIeHUs HHPOopMauu HU3HUECKOTO




COJlep’)KaHUs C  HCIIOJIb30BAaHMEM  HMH()OPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH; yMEHHE OLEHUBATh JIOCTOBEPHOCTh MOJYYCHHOH HH(OpPMAIIUU
Ha OCHOBE MMEIOIIMXCA 3HAHUW W JIONOJHUTEIbHBIX HCTOYHUKOB; YMEHHE
MCIIOJIb30BaTh IIPU BBINOJIHEHUM YUYEOHBIX 3aJaHUi HAyYHO-IOMYJISIPHYIO
IUTEepaTypy (PU3NYECKOTO COJEp>KaHUs, CIPaBOYHBbIE MaTepHallbl, PeCcypChl
cetu UMHTepHer;, BinageHue 0a30BBIMH  HaBBIKAMH  IpeoOpa30BaHUS
uH(pOpMallMd U3 OJHOM 3HAKOBOW CHUCTEMBI B JPYTyIO; YMEHHE CO37aBaTh
COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOLICHUS Ha OCHOBE MH(POPMALIUU U3

HECKOJIBKHX UCTOYHUKOB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

HO ®U3UKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 MEXAHUWUYECKUE SABJIEHUA
. Mexanuueckoe nBmxkeHue. MarepuanpHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
' JIBIKECHUS
1o PaBHOMepHOe U HepaBHOMepHOe JBukeHHE. CpenHsas ckopocTb. Popmyna s
' BBIYMCIICHUS CPEAHEN CKOPOCTHU: V = S/t
PaBHOMEpHOE MpsSMONIMHEHHOE JBUKEHHE. 3aBUCUMOCTh KOOPAMHATHI Tela OT BPEMEHU
B CJIy4ae paBHOMEPHOTO MPSAMOJIMHEHHOTO TBUKEHHUS:
1.3 x()=x,+ut
I'padukm 3aBUCUMOCTH OT BpEMEHU ISl MPOEKIMU CKOPOCTH, MPOEKIMH NEPEMELICHMS,
MyTH, KOOPAUHATHI IPU PABHOMEPHOM MPSIMOJIUHEHHOM JIBUKEHUT
3aBUCMMOCTh KOOpPJIMHATBI Tella OT BPEMEHM B Clydya€ pPaBHOYCKOPEHHOrO
IPSIMOJIMHENHOTO ABUKEHUS:
2
S0 =V, # I+ *;
2
@opMmyibl 111 TPOEKLNUN MEepEeMEIIeHUs, TPOEKLIUN CKOPOCTH U MPOEKLUUU YCKOPEHHUS
MIPU PABHOYCKOPEHHOM MPSIMOJIMHEUHOM JBUKEHUU:
2
1.4 .sx(r]=vﬁx-r+ax-%.
U.\'('f) =Up, T4, L,
a.(f) =canst,
UI.‘(: - lez =la,s,
['paduky 3aBUCUMOCTH OT BPEMEHM sl MPOEKIUH YCKOPEHUs, MPOEKIMU CKOPOCTH,
NPOEKIMH TepEeMEIICHHs, KOOpPAMHATHI I[P PaBHOYCKOPEHHOM MPSMOJMHEHHOM
JBUKECHUH
CBoboanoe nagenue. opmysbl, ONUCHIBAIOIINE CBOOOTHOE MaICHHUE TeJla 10 BEPTHUKAIN
15 (mIBW>KEHHWE Tela BHMU3 WJIM BBEPX OTHOCHUTEIBHO TMOBEPXHOCTH 3emiu). ['paduku
' 3aBUCUMOCTM OT BPEMEHM ISl MPOEKIHMH YCKOPEHHUs, IPOEKIUH CKOPOCTH H
KOOpJMHATHI MPU CBOOOHOM Ma/IeHUH TeJla 0 BEPTHKAIH
1.6 CxopocTh paBHOMEPHOTO JBUKEHHS Tejla M0 OKpykHOcTH. HanpaBienue ckopocT.




®opmyna ais BBIYUCICHUS CKOPOCTH Yepe3 Pauyc OKPYKHOCTH U Iepuo]i oOpallieHus:

2TR

V=T

HenTpoctpemurensHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTEIBHOIO YCKOPEHHS.

®opmyna Al BBIYUCICHUS YCKOPEHUS:

®dopmyia, CBSI3bIBalOIIAsl IEPUOJ M YACTOTY OOpaleHUS:

v=L
T
Macca. IInotHocTh BemecTBa. @opmyrna At BBIYUCIEHUS IIIOTHOCTH:
1.7 _m
v
1.8 Cuna — BektopHas ¢pusudeckas Bennunna. CIIoKeHUe CUIT
1.9 SIBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
1.10 F=m-d
CoHanpaBlIeHHOCTb BEKTOPa YCKOPEHUS TeJla U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha TEIO
Bzaumopeiicteue Ten. Tperuit 3akoH HproToHa:
1.11 _ -
Fya=-Fsn
TpeHune nokost ¥ TpeHue cKoybkeHus. PopMyna JUIisl BBIUUCICHHS] MOJLYJISL CHJIbI TPEHUS
1.12 CKOJIbJKEHUS:
FTP =u-N
Hedopmarus Tena. Ynpyrue u Heynpyrue aedopmanuu. 3aKoH ynpyroi nedopmanuu
1.13 (3akon I'yka):
F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOTI'O TATOTCHUA:

my -4
F=G.-—L1_2
R
Cuna TsoxecTd. Y cKopeHHe cBOOOIHOTO MaIeHusl.
®dopmyna a5 BEIYUCICHUSI CUJIBI TSKeCTH BOIM3M nmoBepxHocTH 3emnu: F = mg.
JiBmxenue mianet Bokpyr Connua. [lepBas kocmudeckast ckopocts. HeBecomocTs 1

neperpy3Ku




1.15

Nmitynbe Tena — BekTopHas (pu3uvecKas BeTudrHa.
p=mi

I/IMHYJ'IBC cucteMsl Ten. I3MeHeHune HUMITYJIbCA. I/IMHy.]'ILC CHJIBI

1.16

1.17

3aKOH COXpaHEHHs UMITYJIbCA ISl 3aAMKHYTOM CHCTEMBI TEJI:
D=nyU; i, =const
PeakTuBHOE IBUKEHUE

Mexannueckas pabota. @opmyna ajisi BEIYUCICHHS paOOThI CHITBL:

A=F5ooscx

Mexanandeckas MOIIIHOCTb.

=24
I

1.18

Kunernueckas u MMOTCHIMAJIbHAA 9HCPI'Hs. CDOpMy.]'Ia JJI1 BBIYUCIICHUA KUHETHYCCKOMN

SHEPruu:

Hﬁ')z
B

TeopeMa 0 KHHETHYECKOH OHCPIuu. (DOpMy'J'Ia JJI1 BBIYHUCIICHUA HOTGHHH&HBHOﬁ

SHEPIruu TCjia, MOAHATOIO

HaJ 3eMIIEH:

E,= mgh

1.19

1.20

Mexanuyeckas SHEpIrus:

E=E;.+E »

3aKOH COXpaHEHHUs1 MEXaHNYECKOM sHeprun. @opMyia Jijisl 3aKOHA COXPAHEHUS
MEXaHUYECKOW SHEPTUHU B OTCYTCTBHUE CUJI TpeHUsA: E = const.

IIpeBpalieHne MEXaHUYECKOW SHEPTUN MPH HATUYUU CUJIbI TPEHHUSL.

[IpocThie MexaHU3MBI. «3010TOE IPABUIIO» MEXAHUKHU.

Peryar. Moment cuiel: M - FlL.

VYcioBue paBHOBECHS pbluara:
M +M +..=0
[ToaBuxHBIN 1 HeTTOABKHBIN O0510KK. KITJ[ mpocThIx MexaHH3MOB,

n= Anonesnan

A‘S&TIZE"IH




1.21

[aBiienue TBEpIOTO TENA.

®opmyina i1 BBIYMCIICHMS JABJICHUS TBEPIOIO Tena:

_F
p_S'

JlaBnenue raza. ATMocdepHoe IaBiieHue.
I'mapocraTuyeckoe naBieHrEe BHYTPH KUIAKOCTH.

(DOpMy.]'Ia AJI BBIYHUCICHUA JaBJICHUSA BHYTPH ) KUAKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. ['mapaBnuueckuii npecc

1.23

1.24

1.25

3akon Apxumena. @opmyia Juisi ONPEACIICHHUS BBITAJIKUBAIOIIECH CUJIIBI, ACHCTBYIOLIEH
Ha TeJO, NOTPYKEHHOE B KUJKOCTh WM ras3:

Fag =PEV
VYcenosue maBanus tena. [imaBanue cy0B M BO3yXOIUIaBaHUE

MexaHnudeckue KojaeOaHus. AMHJ’II/ITy,Z[a, nepuoa MU 4Yacrora KOJIEOAHHUH. d)opMyna,

CBSI3BIBAIOINAS YACTOTY U TIEPHOJ] KOJICOAHMIA:

Maremarnueckuii ¥ IPYKUHHBIA ~ MaATHMKU. IIpeBpamienue SHeprum  Ipu

KoJIe0aTEIbHOM JABHXXCHHUH

1.26

3aTYXaI-OH_II/Ie KoJIeOaHMSI. BLIHY)KI[eHHBIe koJsieOanus. Pe3onanc

1.27

MexaHU4ecKHe BOJIHEI. HpOI[OJ'ILHLIe " IMOIICPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTb

pacrpocTpaHeHUs BOJHBI:

h=v-T

1.28

1.29

3ByK. I'poMKOCTE 1 BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha I'PAHULIE JBYX CPEN.
WNHuppa3Byk u ynpTpa3Byk

IIpakmuueckue pabomoi

N3mepeHune cpeHel IIIOTHOCTH BEIIECTBA; apXUMEJOBON CHIIBL; KECTKOCTU MPYKUHBI;
KO3 uIIMeHTa TPEHUSI CKOJIbKEHUS; pabOThl CHIIBI TPEHUSI, CUJIbl YIIPYTOCTH; CpeAHEN
CKOPOCTH JBIKEHHsI Opycka [0 HAaKJIOHHOM IUIOCKOCTH; YCKOpeHHMs Opycka IpHu
JBUKEHHUH 110 HAKJIOHHOM IIOCKOCTH; YaCTOTHI U MepHo/ia KoieGaHNi MaTeMaTu4ecKoro
MasTHHKA; YacTOThl W Tepuoja KojeOaHWH NpPY>KUHHOTO MAasTHUKA; MOMEHTa CHIIBIL,
JEMCTBYIOIIEr0 Ha pbluar; padoThl CUJIBI YIIPYTOCTH MPHU MOAbEME Ipy3a C IMOMOIIBIO
HEMOJABIKHOTO OJI0Ka; pabOThl CHJIBI YHNPYTOCTH MHpU MOABEME Ipy3a C MOMOIIbIO

MOJABHMYKHOTO OJIOKA.




HccnenoBanue 3aBUCMMOCTH apXHUMEIOBOM CUIIBI OT 00bEMa MOTPYKEHHOM YacTH Teaa 1
OT IINIOTHOCTH KHUAKOCTH, HC3aBUCUMOCTHU BBITaJIKHBaIOIHeﬁ CHJIBI OT MAcCChl T€CJIa, CHUJIbL
TPEHUs CKOJBXKEHUS OT CHJIbI HOPMAaJbHOTO JAaBJICHUSI U OT POJa MOBEPXHOCTHU; CHIIBI
YIIPYTOCTH, BO3HUKAIOIECH B MPYXHHE, OT CTENECHU Ae()OpMaIK MPYKUHBL;, YCKOPEHUS
Opycka OT yIjila HakjOHa HaNpaBIsIOLIEH; mepuojaa (Y4acToThl) KoJeOaHW HUTSHOTO
MasATHUKA OT JJIMHBI HUTH, IICpHUOIa KOJIe6aHI/II\/JI MPYXXUHHOI'O MassTHUKA OT MAacCChI I'py3a
U KECTKOCTU MPYKUHBI;, HCCIEAOBaHNE HE3aBUCUMOCTH IEpHoAa KoyieOaHUil HUTSIHOTO

MasiTHUKa OT Macchl Ipy3a. [IpoBepka yciaoBUs paBHOBECHS phluara
Qu3uueckue s61eHUA 8 npupode: TIPUMEPHl IBIKEHHUSA C PA3IUYHBIMH CKOPOCTSAMH B

JKUBOM U HEKUBOU MPUPOJE, NEHCTBUE CUIIBI TPEHUS B MPUPOJIE U TEXHUKE, IPUIUBBI U

OTJIMBBI, JOBMXXCHHC IIJIAHCT ConHeyHou CHUCTCMbI, PCAKTHBHOC JBHKCHHUC IKUBBLIX

130 OpPraHU3MOB, pblyard B TeJI€ 4elOBEKa, BIUSHHE aTMOC(EpPHOro JaBJIEHUS Ha >KUBOU
OpraHu3M, IUIaBaHUE pblO, BOCHPUATHE 3BYKOB IKUBOTHBIMH, 3E€MIIETPSICEHUE,
CEICMMYECKHE BOJIHBI, IIyHAMH, 9XO
Texnuueckue ycmpoiicmea: CIAJOMETP, NaTYMKHU MOJIOKEHHUS, PACCTOSHUSA U YCKOPEHUS,
JUHAMOMETp, TOJAIIMIIHUKY, PaKeThl, pblyar, MOJBHWKHBIH M HEMOABM)XHBINA OJIOKH,

1.31 HAaKJIOHHAs IJIOCKOCTb, IPOCThIE MEXaHM3Mbl B OBITY, COOOLIAIOIIUECS COCY[bI,
YCTPOMCTBO BOJONPOBOJA, TUAPABINYECKHI IIpecc, MaHOMETpP, OapoMeTp, BHICOTOMED,
HOPILHEBOW HACOC, apEOMETP, IXOJIOT, UCIIOIb30BaHUE YIIbTPAa3BYKa B ObITY U TEXHUKE

2 TEIUIOBBIE ABJIEHU A
OCHOBHbBIE TIOJIOXKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOpUM CTPOEHUS BEIIECTBA.

2.1 Mopenu TBEPAOTO, )KUIKOTO U ra3000pa3HOro cocTossHuM BenlectBa. Kpucramimyeckue
U aMop(QHBIE Tena

55 JBuxenue uactui BeuiecTBa. CBA3b CKOPOCTH ABM)KEHUS YacCTHI] C TEMIIEpaTypoOil.

' bpoyHoBckoe nBmxenue, iupdysus

2.3 CMaunBaHue U KalWUISPHBIE SIBICHUS

24 TennoBoe pacIIMpeHHE U CKATUE

2.5 TermoBoe paBHOBECUE

Y Buytpennss sneprusi. Paborta u temsomnepenaya Kak cnocoObl U3MEHEHHUsS BHYTpPEHHEH

' SHEPrUu

2.7 Bunel Tennonepenayun: TEMIONPOBOIHOCTD, KOHBEKIIMS, N3ITy4YEHUE
Harpesanue n oxnaxaenue ten. KoanuecTBo TEMIOTHI. Y JebHAs TEMI0EMKOCTb!

2.8

O=am(t,—1)
2.9 3aKOH COXpaHEHUs PHEPTUH B TEIUIOBBIX MpoIeccax. Y paBHEHUE TEIUIOBOro OajaHca:




O +0, +..=0

Hcnapenue u koHaeHcanus. M3MeHeHne BHYTpeHHEH SHEPTUH B Mpoliecce UCTIapeHus U

=10 KoHeHcanuu. Kunenue xuakoct. Y aenpHas Temiora napoodpasosanusi: L = Q/m
2.11 BnaxnocTs BO3ayxa
[InaBnenne u xpucramumsauus. V3MeHeHHe BHYTPEHHEW SHEpPruu NpU IUIABIECHUU U
KpUCTAJIIM3aluu. Y IebHAs TEIUI0Ta TUIaBICHUS:
2.12 0
= m
513 BuyTpeHHss sHEprus cropanus TOIUIMBA. Y IeJbHas TEMJI0Ta CrOPAHUS TOIINBA:
' q=Q/m
2.14 [Tpuntumne! paboTs! TermoBsix ABuratenei. KI1J[ TermoBoro aurarens
Ilpakmuueckue pabomul
N3mepenue ynenbHON TEIIIOEMKOCTH METAJUIMUECKOTO HUIMH]IpA; KOJIMYECTBA TEIJIOTHI,
IOJy4eHHOT0 BOJIOM KOMHATHOM Temreparypbl (UKCUPOBAaHHON Macchl, B KOTOPYIO
515 OIYIIEH HarpeTblil HWIMHJP; KOJIUYECTBA TEIUIOTHI, OTJAHHOTO HArpeThiM LIUIUHAPOM,
' II0CJIE OIIyCKAHMs €r0 B BOJY KOMHATHOW TEMIIEpaTypbl; OTHOCUTENIBHOM BIa)KHOCTH
BO3/yXa; Y/AEIbHOM TEIIOTHI IJIaBJIEeHUs JbJia. VccienoBaHue M3BMEHEHUs TeMIIepaTypbl
BOJIbI IPU PA3JIMUHBIX YCIOBMSX; SIBIICHUS TEIJIOOOMEHA NP CMEIIMBAHUM XOJIOAHON U
ropsiueil BOJbl; MpoLecca UCTIapeHUst
Qusuueckue sA61€HUs 8 NpUpoOe: TIOBEPXHOCTHOE HATSHDKEHUE U KalWUISIPHbIE SIBJICHUS B
2.16 IPUPOJIE, KPUCTAILIBI B Npupoze, uainydyeHue ConHla, 3aMep3aHue BOAOEMOB, MOPCKHE
Opu3bl; 0Opa3oBaHUE POCHI, TYMaHa, UHES, CHeTa
Texnuueckue ycmpoiicmea: KanWUISpbl, TPUMEPbl HCIOJIB30BAHUS KPHUCTAJUIOB,
2.17 JKUJKOCTHBIM TEPMOMETp, JaTYMK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILUICHHS JOMOB,
TUTPOMETPHI, IICUXPOMETP, NapoBast TypOHHa, BUTAaTENIb BHYTPEHHETO CTOPaHMS
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Onexrpuzanus Teil. J[Ba BUa 3JIEKTPUUECKUX 3apsiioB
3.2 BsaumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
34 Onexrpuueckoe nose. Hanmpsok€HHOCTB anekTpudeckoro nois. [IpuHuun cyneprnozunnn
' JIEKTPUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu anextpuueckux 3apsaoB. JleldicTBHE 3IE€KTPUUECKOrO MO Ha 3JIEKTPUUECKHE

3apsAabl. HpOBO}IHI/IKI/I " JUDJICKTPHUKHU




[TocTossHHBIN 3eKTpUYecKui TOK. JledcTBusl »iekTpudeckoro Toka. Cuna Toka.

3.6 Hamnpsokenue.
I=q/t,U=A/q
37 DNEKTPUUECKOE COMPOTUBIICHHE. Y AeNIbHOE 3JIEKTPUUECKOE COIPOTUBIICHHE:
' R =pl/S
3.8 3akon OMa miis yyacTka anekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COeTMHEHUE MPOBOJHUKOB:
I, =1, U=U,+U,. R=R +R,
3.9 [TapamiensHOe coelMHEHHE MPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=Us;I=1+1;R=2.
2
CMmenianHble COeIUHEHHS IIPOBOTHUKOB
3.10 Pabota u MomHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenmna:
3.11 5
O=I"-R-t
310 OneiT DpcTena. MarHuTHOE ToJie MPSIMOTO MPOBOAHHMKA C TOKOM. JIMHUM MarHUTHOM
' WHIYKIAH
3.13 MarnuTHO€ 1oJie TOCTOSIHHOTO MarHuTa. BzauMoeiicTBie MOCTOSIHHBIX MAarHUTOB
3.14 JleficTBHEe MarHUTHOTIO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apanes. SBnenue snekTpoMarHuTHON MHAYKLUU. [IpaBuio Jlenna
Ipaxmuyeckue pabomul
H3mepeHune HIeKTpUYECKOTO COMPOTUBIICHUS] PE3UCTOPA; MOIIHOCTH AJIEKTPUUYECKOTO
TOKa; pabOTHI DIEKTPHUIECKOTO TOKA.
UccnenoBanue 3aBHCUMOCTH CUJIBI TOKA, BO3HMKAIOIIETO B TMPOBOJIHUKE (PE3UCTOPHI,
3.16 JaMIoYKa), OT HamNpsHKEHUS Ha KOHIIAX MPOBOJHHUKA; 3aBUCUMOCTU COMPOTUBIICHHS OT
JUTMHBI IPOBOJIHMKA, TUIOIIA/IA €T0 MOMEPEYHOT0 CEUCHUS U YACIBHOTO COMTPOTUBIICHHUS.
[IpoBepka mpaBuia [JJs DSJIEKTPUUECKOTO HAMNPSHKEHHUS MPU  MOCIEI0BATEIbHOM
COCIMHCHUH TPOBOJAHUKOB;, TpaBWUjia IS CHUJIBI  DJIEKTPUYECKOTO TOKa TIPH
napauieTbHOM COeTMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI M TAMIIOUKA)
Qu3suueckue A61eHUs 8 npupode: dIEKTPUUECKUE SBICHUS B aTMOc(epe, JIEKTPUIECTBO
3.17 JKUBBIX OPraHU3MOB, MarHUTHOE TOJie 3eMJId, Apel( MOI0COoB, POJIb MAarHUTHOTO TOJIS

JJIA )KM3HU Ha 3CMHC, MOJIIPHOC CUSAHUC




Texnuueckue ycmpoticmea: 3JEKTPOCKON, amIepMeTp, BOJIbTMETP, PEOCTaT, CUETUHUK

IIEKTPUYECKOM  DHEPrUM,  AJIEKTPOOCBETUTENbHBIE  INPUOOPBI,  HArpeBaTeIbHBIC

518 JIEKTPONIPUOOPB!  (IIPUMEPBI), IJIEKTPUYECKHUE MPEIOXPAHUTENH, 3IIEKTPOMArHuT,
AIIEKTPOABHUraTENb MOCTOSHHOTO TOKA, T€HEPATOpP MOCTOSIHHOTO TOKA
3.19 OneKkTpoMarHuTHbIE BOJIHBL. [1Ikana 371eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas monens cBera. IIpsmMonnHeliHoe pacpoCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cera. [nockoe 3epkaio
3.22 [Ipenomiienue cBera. 3aKOH MPEIOMIICHUS CBETA
3.23 Hucnepcus cBera
324 JIunza. Xon nyueit B inH3e. POKYCHOE paccTOsiHUE JIMH3bL. OnTHYecKas cujia JUH3bL: D
' =1/F
3.25 I'ma3 xak ontnyeckas cucrema. OnTHYecKue MpruoOOpsI
Ipaxmuueckue pabomul
W3mepenue onTHYECKOW CHIIbI  coOuparomiel  JuH3bl; (OKYCHOI'O  PAaCCTOSHUS
coOuparomield JuH3bl (110 CBOWCTBY pPaBEHCTBA pPa3MEpOB IpPEAMETa U H300paKeHMUs,
3.26 KOTJ1a IPeJIMET PacIioyio’KeH B IBOMHOM (hoKyce), moka3aTess MpesIoMIICHHSI CTEKIIA.
HccnenoBanue cBoiicTBa M300pakeHMs, TOTYYEHHOTO C TIOMOIIBIO COOMPAFOIIEH JTMH3HI,
U3MEHEHHUsS (POKYCHOrO pacCTOSIHUSI JIBYX CIIOXKEHHBIX JIMH3; 3aBUCHUMOCTH yIJIa
IPEJIOMIICHHUS] CBETOBOTO JIyda OT YIJia MaeHHs HA TPAHUIIE «BO3IYX — CTEKIIO»
327 Quzuueckue senenus 6 npupooe: 3arMmenns ConHua U JIyHbl, 11BeTa Tell, ONTUYECKUE
' ABJICHUA B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
3.28 Texnuueckue ycmpoticmea: 04KH, IEPUCKOT, PoToanmapar, ONTUYECKUE CBETOBO/IbI
4 KBAHTOBBIE SABJIEHUA
4.1 PannoaktuBHOCTH. Anb(da-, 6eTa-, raMMa-u3nydeHus. Peakiuu anbda-u O6era-pacnama
4.2 OmneiTel Pezepdopaa o paccesuuto anba-yactuu. [Inanerapuast Mmoaens atroMma
4.3 CocraB aromHoro spa. M3oronst
4.4 [Tepuona monypacnaza aTOMHBIX SiFEp
4.5 SnepHble peakMy. 3aKOHbI COXPaHEHUS 3apsI0BOT0 U MaCCOBOTO YHCEN
Qusuueckue sA6leHUss 8 NpUpooe: €CTECTBEHHBIM PaJUOAKTUBHBIA (OH, KOCMHUECKHE
4.6 Jy4H, PaIdOaKTHBHOE H3JIyUYEHHE MPUPOJHBIX MUHEPAJIOB, JCHCTBUE pPaIHOAKTHBHBIX
U3JTy4eHUH Ha OPraHu3M YeJIoBeKa
47 Texnuueckue ycmpouicmea: CHEKTPOCKOI, WHAWBUIYAIBHBIA O3UMETP, KaMmepa

BI/IJ'II)COHa, AACpHasd DOHEPreTuKa




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 7 knacc/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYeHHOU
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiecTBo «M3aaTenbcTBO
«IIpocsemenue»

» ®usuka, § kinacc/ [lepsimkun A.B., OG11ecTBO ¢ OrpaHUYeHHON
O0TBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe o0iectBo «M3aaTebeTBO
«IIpocBemenue»

» ®dusuka, 9 knacc/ [epoimkun U.M., I'yrauk E.M., UBanos A.U., [lerpoBa
M.A., AkiimonepHoe odmectBo «M3aarensctBo «lIpocBenienue»
METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

®duzuka. 7 knacc. Meroaunueckoe nocobue k yueoOHuky A.B. [leppikuna
®dusuka. 7 knacc. Meroguueckoe nocooue/ O. A. YepHukoBa

dusmka. 8 kimacc. Meroauueckoe mocooue/ O. A. YepHukoBa

COopHuk BompocoB u 3a1a4. usuka. 9 kimace/ A. B. I[Iépeimkun, E. M. I'yrHuk
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
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