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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHMU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IMOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOTPaMMBbI, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuetoM (enepanbHOU paboueil mporpaMMbl BOCIIUTAHUS U
KOHIIEMIINH MpernoaBaHus yaeOHoro npeamera « Du3ukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOYYAIOIIMXCS M OpPraHU3alUI0 H3yYeHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBE. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4YEeHHUS, a TAKKe
MEXKMPEIMETHBIE CBS3H €CTECTBCHHOHAYYHBIX YUEOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHAaBIMBAET paclpesesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3y4CHUS TeM, OCHOBaHHYIO Ha JIOTHKE Pa3BUTHs MPEAMETHOTO COACpPKAHUS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroInXcs.

[TporpamMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
NOMOIUIM YUYUTENIO B CO3/IaHUU paboyell mporpaMmbl 0 y4ueOHOMY MPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
MPEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 pU3HUeCcKoii reorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAayUYHYI0 KapTUHY MHpa, IPEIOCTaBIsieT Haubosee siICHbIe
oOpasLbl MPUMEHEHUsI HAYYHOTr0 METOJa MO3HAHUA, TO €CTh CIoco0a MONTyYeHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna U3 THaBHBIX 3a7a4 (PU3MUecKOoro oO0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00y4arounxcs.

N3yuenne ¢usnku Ha 0a30BOM YypOBHE MPEHANOJaracT OBJIAJICHHUE
CIICYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBACHATH SIBJICHMUS,

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;



HHTCPIPCTUPOBATH AAHHBIC U UCIIOJIb30BATh HAYYHBIC JOKA3aTCIbCTBA IJIA
IMOJIYYCHUA BBIBOJOBY.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpeNesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenpHBIX oOpraHuzaimusax Poccuiickoit @enepanuu, peann3yroNMX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydyenust pusuKu:

npuoOpeTeHne HHTEpeca M CTPEMJICHHS OOYy4aromuXcs K HaydyHOMY
U3yYEHHUIO TPHUPOJBI, PA3BUTHE UX HUHTEJUICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE MO3HaHUs U (OPMUPOBAHUE
HCCIIEIOBATENFCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHHUSM;
(¢opMUpOBaHHE HAYYHOTO MHPOBO33PEHUSI KaK pe3yjbTaTa H3YYCHMs
OCHOB CTPOEHMSI MAaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHrE TPEACTABICHUNA O POIHM (U3UKU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MpPEACTaBICHU O  BO3MOXKHBIX  cdepax  Oyayuiei
npo(hecCUOHATIBHON JESATENIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a/1ayu:

npUOOpEeTeHNEe 3HAHWM O JIMCKPETHOM CTPOCHHMM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETECHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UYECKUE SIBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIICHUS MPOCTEUIINX pACUYETHBIX 3aJad ¢
UCIIOJIb30BAaHUEM buznuecKux MOJICIIeH, TBOPUYECKHUX U
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHU HAOII0IaTh MPUPOTHBIC SIBJICHUS W BHITIOJHATH OIBITHI,
nabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIC HUCCIEIOBAHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ MHPOpMalend (HU3NIECKOT0 COACpPIKAHUSA,
BKJIFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATIU3 U
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO cO chepamu TpodheCCHOHATIEHON ESITEIbHOCTH, CBI3aHHBIMHU
C (u3MKOW, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UUIECKON HAYKH.



Oob11ee unciao 4yacoB it U3ydeHHs! PU3UKUA Ha 0a30BOM ypoBHE — 238 4acoB:
- B 7 kJ1acce — 68 yacoB (2 4aca B HEJIEIIO);
- B 8 KJ1acce — 68 yacoB (2 yaca B HEJIEIIO);
- B9 kiacce — 102 ygaca (3 gyaca B HeJeIO).



COAEPXKXAHUE OBYUEHUA

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

®usuka — Hayka O mnpupone. fABneHus npupoipl. PU3HYECKHUE SBICHU:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBEIE.

®duznueckue BenuuuHbL. M3Mmepenue Qusnueckux BenuyuH. Puznyeckue
npudopsl. [lorpemHocTs u3mMepeHnii MexryHapoiHasi cucteMa eauHuIl.

Kak ¢usuka u JApyrve ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPO.Y.
EcTecTBeHHOHAYUYHBINT METOJ TO3HAHUA: HAOIIOJEHWE, TOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUNOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIIOTE3, OOBSICHEHHE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUM C MTOMOIIBIO MOIeIe

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue nMpuOOPHI U MPOLEAYypa NPSIMBIX U3MEPEHUIN aHAIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. OmnpenesieHHE IEHBI IeJICHUS IIKaJIbl K3MEPUTEIIBHOTO mprbdopa.

2. H3mepenue paccTosTHUN.

3. M3mepenue o0bEMA KUAKOCTH U TBEPOTO TeEaA.

4. OnpezneneHue pa3MepoB MabIX TeEl.

5. M3mepenue Temmeparypbl HpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIepaTyphl.

6. IlpoBenaeHue uccienoBaHusi MO MPOBEPKE TUIMOTE3bI: JATBLHOCTh MOJIETA
[IapuKa, MymeHHOTO TOPU30HTAIbHO, TeM OoJibllie, YeM OO0JIbIlle BHICOTA
MycKa.

IlepBoHaua/ibHbIE CBEEHUS O CTPOEHUH BellleCTBA.

CtpoeHue BeIlIecTBA: aTOMbl M MOJEKYJbl, UX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrkenne uactul BemlecTBa. CBS3b CKOPOCTH JBWUKEHHUS YaCTHI[ C
TeMriepaTtypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEIIIECTBA: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIIECTBA: CTPOCHUE Ta30B, JKUIAKOCTEH M TBEPIBIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M UX aTOMHOMOJICKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysun.



3. HabGmiomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimaol.

1. OueHka JuamMeTrpa aroMa METOJAOM DPsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OmnbITHI IO HAOJIIOACHUIO TEMJIOBOIO PACHIMPEHHS ra30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO IPUTSIKEHUS.

JIBMKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBMXKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHHUSI.
SlBnenne nHepuMM. 3aKOH HMHEPUUHM. B3aMMoaenCcTBHE TENl KaKk NPUYMHA
U3MEHEHUSI CKOPOCTH JBWXKEHUA Tell. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIC
00BEMa BEIIECTBA.
Cumita Kak XapakTEepUCTHKaA B3auMoAeHcTBUSA Ten. Cuina ynpyroctd M 3aKOH
['yka. MI3MepeHue cuwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS U CHUJIa
TsokecTd. CHila TSDKECTH Ha Jpyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTByromas cuil. Cuila TpeHUsl.
TpeHue CKOJIbXKEHUS U TPEHUE MOKosA. TpeHre B NpUpOe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepeHnune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HabOnroneHue U3MEHEHUs] CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopusie pabomul u onvimel.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHure CpeaHEN CKOPOCTH CKOJBXEHUs Opycka WM IIapuKa 0
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue MI0OTHOCTH TBEPAOTO TeNa.

4. OnbITBI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMarivn)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS] TOBEPXHOCTEM.



JlaBJjieHHe TBEPABIX TeJI, }KUAKOCTEH U ra3os.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT o0bema, Temneparypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH [lackamsa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3yIIHONW 000souku 3emiu. OmnbiT Toppuuesnnu. M3mepenue armocdepHoro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBHE KUIAKOCTH M ra3a Ha MOTPY>KEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs KUJIKOCTBIO U Ta30M.
Coobmiaroiuecst COCyIbl.
['mppaBnuyeckuii mpecc.
[IposiBnenue nelcTBrsl aTMOCPEPHOTO JABICHUS.
3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tea
Y TUIOTHOCTH YKUKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.
8. YCJOBHE IUIaBaHUS TEJI: TIJIABAHUE WIIH MTOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.
Jlabopamopuvie pabomul u onvimel.
1. HccnepgoBaHue 3aBUCUMOCTH Beca Tella B BOAE OT 00bEMa NOrpyKEHHOH B
KUJIKOCTh YaCcTH TeJa.
2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHJIbI, JCHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEMCTBYIOIIEH HA TEIO
B JKUJIKOCTH, OT MacCChlI TeJa.
4. OmnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JIEUCTBYIOIIEH Ha TEJIO B )KUIAKOCTH, OT 00hEMA MOTPYKEHHOHN B )KUIKOCTh
YacTHU TeJla U OT IVIOTHOCTHU KUJKOCTH.
5. KoncrpyupoBanue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpPEICIIEHUE €€ TPY30IOABEMHOCTH.
PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbiuara. [[pumeHneHue mpaBuiia paBHOBECHS pblyara K 0JI0Ky. «30J0Toe
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npaBuiio» mexanuku. Koaddurment nonesnoro aeiicteus (manee — KI1J[) mpocTeix
MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.
Mexannueckass dHeprusi. KuHeTuueckass W TNOTEHUUANIbHAS DHEPTHS.
[IpeBpallieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.
Jemoncmpayuu.
1. Ilpumepsl NPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimaul.
1. Omnpenenenue pabOThI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJia 10
TOPU30HTATBHON OBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.
N3mepenne KII/] HakKJIOHHOM IIJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUS MEXAHUYECKON SHEPIUU.

8 KVIACC

TemoBble sIBJICHUS.

OCHOBHBIEC TIOJOXEHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJIIPHOKUHETUYECKOU TEOPUH.

Mopnenu TBEPAOro, JKHUJIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUN MOJEKYJIIPHO-KUHETUUECKOW TEOPUHU.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yacTull. BHyTpeHnsiss sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
TerIonepeaaya u coBepiieHre padoTel. Buasl Temionepenayu: TemionpoBOAHOCTD,
KOHBEKIIHS, U3ITYYEHHE.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BelIecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUINYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konHjaeHcaiusa. Mcnapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(epHOro
JTaBJICHUS.

BrnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuunel pabotsl TernoBbix aBurarenei KIIJ[ temoBoro asuraresns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOUIEH CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.



Hemoncmpayuu.

1.

2
3
4.,
5
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HaGnronenrie OpoyHOBCKOTO ABUKEHUS.

Hab6mronenue nuddysun.

HabmtoieHue siBleHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
Habmro1eHue TemmoBoro pacumpeHust Tedl.

V3meHeHnue naBieHWS Ta3a MPU U3MEHEHHH O00bhEMa M HArPEBAHWH WIIA
OXJIXKICHUU.

[TpaBuiia u3MepeHus TeMIIepaTyphl.

Buner Teronepenadm.

OxmnakieHue Tpy COBEPIIICHUH PaOOTHI.

HarpeBanue npu coBepiieHNH padOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habmonenue kuneHus.

. Habmroienue nocTostHCTBa TeMIEpaTyphl PU TIaBJICHUH.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUSL.
OnbITHI 110 BBIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM MJIM caxapa.
OnpITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, JKUJIKOCTEH H
TBEPABIX TEIL.

OmnpeneneHue AaBJIeHUs BO3lyXa B OalJIOHE HITIPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTb JABJICHUS BO3JyXa OT €ro
00bEMa M HArpeBaHUS W OXJIAKICHHS.

[IpoBepka rUMOTE3bl JUHEHHOM 3aBUCHUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIEPaTyphl.

HaOnronenne wW3MeHEHHs BHYTPEHHEH OSHEPrud Tejlna B pe3ysbTaTe
TerIonepeaayn U paboThl BHEITHUX CHJI.

HccnenoBanne sBIEHUS TEIUIOOOMEHA IPH CMEIIMBAaHWU XOJIOTHOW M
ropsiuer BOJIBL.

OnpeneneHue  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO  BOJOW  IpHU
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

OmnpeneneHue yaenbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca ucrnapeHusl.

OnpeneneHne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI IUIABJICHUS JIbJA.

DJIeKTpU4YecKre U MATHUTHDIE SIBJICHHS.
OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUS MEXKIY TEJIAMH ).



Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. [lpuHimn
CYIIEPIIO3ULIUN 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SICKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsa.

DONEeKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHUSI DJIEKTPUUYECKOrO TOKa.
N cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA JIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpudeckass uenb. Cuina  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ComnpoTuBiieHHE NPOBOJHHKA. YEIbHOE CONPOTHUBJIIECHUE BellecTBAa. 3akoH Oma
JU1s yyacTka nen. [locnenoBarenpHoe U apauieibHOE COEUHEHNE ITPOBOJHUKOB.

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

[TocTtostHHBIE MarHuTHL. B3anmMoaeicTBHE MOCTOSHHBIX MATHUTOB. MarHutTHoe
noje. MarauTHoe moJsie 3eMJIM M €ro 3HadeHue s Ku3Hh Ha 3emuie. OnbIT
Opcrenaa. MarHuTHOE 1MOJIE€ 3JIEKTPUYECKOTO TOKA. [I[puMeHeHne 3J1IeKTpOMarHuToB
B TEXHUKE. J[€IICTBHE MAarHUTHOTO OJISI HA TPOBOJIHHUK C TOKOM. DJIEKTPOABUTATEIb
MOCTOSIHHOTO  TOKa. VICHoJIb30BaHHWE  3JIEKTPOJBHUIATENIEM B  TEXHHUYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

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

Hemoncmpauuu.

DJeKTpU3anus Tell.
JIBa poja 2JIEKTPUYECKUX 3apsiI0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TEl.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTIA.
DNeKTpoCcTaTHUEeCKast HHAYKIHUS.
3aKOH COXPAHEHUS SJIEKTPUUECKUX 3apSI0B.
[TpoBOAHUKY U TUDIICKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS AIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKHUJIKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHune cuiibl TOKka aMIepMETPOM.
. I3MepeHune 37eKTpUIeCKOTO HAMPSKEHUS! BOJIBTMETPOM.
. Peocrar n marasuH COpOTHUBIIEHUN.
. B3anmoieiicTBre MOCTOSIHHBIX MAarHUTOB.
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16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

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

MarsuTtHoe 1oje ToKa. DJIeKTPOMAarHmT.

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

HccnenoBanue sSIBIECHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

OnbiTel Dapajes.

3aBUCHUMOCTh HaMpaBJICHUS HWHIAYKIIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBEHHSI.

DNeKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimaul.

1.

o v oA W

10.
11.

12.

13.

14.

15.

16.

OnpiThl MO HAONIONECHUIO OJCKTPU3AIMM Ted HWHAYKIUMEH U MpHU
CONPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JIARJTICKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
W3mepeHue U peryJimpoBaHUE CUIIbI TOKA.

N3mepeHne U peryJIupoOBaHUE HATIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, WAYILIETO 4Yepe3 pPe3UcTop, OT
COMPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOro
CEUYEHUS U MaTepHaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU TMOCIEI0BATEIHHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

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

OmnpeneneHue padOTHI ANEKTPUUYECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pesucrope.

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

Onpenenenue KII/] nHarpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
W3y4yeHne MarHuTHOTO TOJISI IIOCTOSTHHBIX MAarHUTOB MPHU UX 00bETMHEHUN
U pa3JIeJICHUH.

HccnenoBanne neCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aWMOJICHCTBUS
KaTYyIIKHA C TOKOM U MarHuTa OT CWJIbI TOKA U HAIPABJICHUS TOKA B KATYLIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue U nu3ydeHue padoThl JJIEKTPOIBUTATES.

20. smepenue KII/] anekTpoaBUrareibHOM yCTaHOBKH.

21. OnBITBI IO UCCIEAOBAHUIO SIBJICHUS JJICKTPOMArHUTHON WHIYKIIUU:
WCCIICIOBAHUE W3MEHEHHWW 3HAYCHHUS M HANPaBICHUS HWHIYKIIMOHHOTO
TOKA.

9 KVIACC

MexaHn4eckue siBJCHUA.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHEHHOE
nBrkeHue. HepaBHoMmepHoe mpsiMonnHeENHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTH TeJjla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckOpeHHOE mpsiMoOJiMHENHHOEe JBUKeHue. (CBOOOIHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE 1O OKpY>KHOCTH. Ilepuon u uvacrora oOparieHus.
JInHerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIBHOE YCKOPEHHUE.

IIepseiit 3ak0H HeroToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpyHIMN CyNIeprIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHMUS TTOKOSI, APYTUE BUJIbI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
nanenus. JBuwkenue rmianer Bokpyr Comuima. IlepBas xkocMmuyeckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPJIOTO TeJIAa C 3aKPETJIEHHON OChIO BpaileHusi. MomeHT cuiibl. LleHTp TsikecTn.

Nmnynec Tena. M3menenune mmnyinbca. UMmynbe CUilbl. 3aKOH COXpaHEHHUS
MMITyJIbCa. P€akTUBHOE ABUKEHUE.

Mexannueckass paboTa ¥ MOIIHOCTb. PaboTa cWil TSKECTU, YNPYTrOCTH,
TpeHusi. CBs3b dHEPrUM U paboThl. [loTeHIIManbHas YHEPTUS Tela, MOJHATOTO Hall
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas sHeprust cxaTtou npyxunsl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPTHUH.

Hemoncmpayuu.

1. HaGnronenme MexaHMUeCKOro JBUKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell

OTCUETA.
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9.

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

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

W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccnenoBanne NPU3HAKOB PABHOYCKOPEHHOTO JIBHKCHHUS.

Habmroienue 1BU»KeHUs Tea o OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexxka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (QU3UKH.

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

HabGnronenue paBeHCcTBa CHII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHnue Beca Tesna Mpyu yCKOPEHHOM JBHKECHUH.

Ilepenaya uMmIrysabca py B3aUMOJAEHCTBUU TEII.

[TpeoOpa3oBaHus SHEPTUU NPU B3AUMOACHCTBUM TEN.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICCTBUH.

CoxpaHeHHe UMITyJIbca MPU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IIPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOW SHEPTUHU NIPU JBUKEHUU Tena Mo ACHCTBUEM
IPY>KUHBI.

Jlabopamopnwie pabomul u onvimaul.

1.

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

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKCHUS
HIapUKa [0 HAKJIOHHOW IIOCKOCTH.

OnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKEHHH 0€3
HayaJbHONW CKOPOCTH IMYTHU OTHOCATCS KakK pPsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue korhGuieHTa TPEHUST CKOIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHH TEJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.
11. 3yueHune 3aK0HAa COXpaHEHHsI SHEPTHH.
MexaHnuyeckue KoJie0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUil: Iepro,
4acToTa, aMIUINTyAa. MaremMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onanc.
Mexanudeckue BOJIHBI. (CBONCTBA MEXAaHMYECKUMX BOJH. IIpomonsHble U
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Hemoncmpauuu.

1. HaOaromenue koyicOaHWM T IOA AEUCTBUEM CHIIBI TSDKECTH W CHIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabmroieHue BbIHYKIEHHBIX KOJI€OaHUH U pe30HaHCca.
PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.
AKyCTHYECKUHN PE30HAHC.
JIaﬁopamoprte pabomul u onvimel.
1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCcKOTo
MasTHHKA.

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

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJCOAHUN MOBEIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA

OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH MepHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl rpys3a.
6. OmpITbI, JEMOHCTPUPYIOLUIME 3aBUCHMOCTb  Iepuojna  KojeOaHui
NPYKUHHOTO MasgATHUKA OT MAcChl Tpy3a U )KECTKOCTH MPY>KUHBI.
7. U3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.
DJIEKTPOMATHUTHOE 110J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJH. [llkayia 3J€KTpOMAarHUTHBIX BOJIH. Mcronb3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM CBS3H.
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETa.

Jemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmHEerHOE
pacnpoctpaHenue ceeta. 3atmeHuss Connua u Jlynsl. Otpaxenue cBera. [lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

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

JIunza. Xopa nyuen B inH3e. OnTudeckas cuctema (oToanmnapara, MUKpOCKOIa
u Teneckormna. a3 kak ontuyeckasl cucrema. ban3opyKocTh U JadTbHO30PKOCTb.

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

Jemoncmpayuu.

[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenune n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[IpenomiieHue cBera.

OnTtu4eckui CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxxeHuit ¢ MTOMOIIIBIO JIMH3.

[TpuHun aevictBus oToanmnapara, MUKpOCKOIIA U TEJIECKOMA.

10. Monens riia3a.

11. Paznoxxenue 6e10ro cBeTa B CIEKTP.

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

Jlabopamopusie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaXeHHUsI CBETOBOIO Jydya OT yria
najIeHusl.

2. M3yueHue xapakTEpPUCTHK U300PKECHUS MPEMETA B TIIIOCKOM 3€pKajle.

3. HccnepgoBaHue 3aBUCHUMOCTH YIJIa MPETOMIJIEHUS CBETOBOTO Jy4ya OT yrIJia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. lTlomyyeHue U300pakeHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
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5. Ompenenenue (HOKyCHOTO PacCTOSHUS M ONTHYECKOW CHIIBI COOMparomeit
JIMH3BI.
6. OIBITHI 110 PA3JI0KEHUIO OEJIOr0 CBETA B CIEKTP.
7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH UX HAOIIOJCHUM 4Yepes
[[BETOBbIE (DUIIBTPHI.
KBanToBbBIE sIBJICHMS.

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

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykioHHas wmopens artomHoro snpa. M3otombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

AnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAI0BOIO M MAacCOBOIO YHCEJ.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W DHEpruu. Peakuuu cHHTE3a U
nenenus saep. Mcrounnku 3eprun CosHIa U 3BE3 1.

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

Jlemoncmpayuu.

1. CHexTpsl U3JIy4eHHUS U HOTJIOIIEHUS.

2. CnexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOAoOpoJa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHnue pagnoakTUBHOIO (oHA.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb NTPEAHA3HAYEH JIs1 CUCTEMATHU3aluu
1 000011IeHHs TPEAMETHOTO COACPKAHUSA U OTBITA IEATEIbHOCTH, IPUOOPETEHHOTO
Opu HU3YyYEHUH BCETO Kypca (pU3MKH, a Takke A MOJATOTOBKU K OCHOBHOMY
roCyIapCTBEHHOMY 3K3aMeHY Mo (U3HKEe NIl 00ydJarolmuxcs, BHIOPABIINX ITOT
y4eOHBbIN TpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJI PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEeUMBAETCS JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHMS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJECHUE YMEHUSMH OOBACHATH (pu3myeckue



SIBJICHUSI, TIPUMEHSS TIOJyYCHHBIC 3HAHWA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIICPUMEHTATbHBIC.

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

HAa OCHOBE IIOJIYYEHHBIX 3HAHUN pacrno3HaBaTh M HAYyYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYKAIOIICH MPUPO/IC U TTOBCETHEBHOM JKU3HMU;

WCITIOJI30BATh HAYYHBIC METOJIBI UCCICAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
qucIie JUIsl MPOBEPKU TMIIOTE3 U MOJYyYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HanbOosee BaXXHBIX TOCTHXKEHUM COBPEMEHHBIX
TEXHOJIOTHI, HApUMEp, MPAKTUYECKOTO HCIOIb30BAHUS PA3IUYHBIX UCTOYHUKOB
PHEPTUM Ha OCHOBE 3aKOHA IMPEBPAIICHUS W COXPAHCHMSI BCEX M3BECTHBIX BHUIOB
DHEPTHUM.

Kaxnas w3 TeM JaHHOrO MOAYJs BKIIOYAET OKCIEPUMEHTAJIbHOE
uccienoBaHne 0000IIaroniero xapakrepa. Mojyiab 3aBeplIacTcsi MpOBEIECHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOI'O O0IIEro 00Opa3oBaHusl.



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

N3yyenue ¢u3NKy HA ypOBHE OCHOBHOTO OOIIEro oO0pa3oBaHMs HAMPABICHO

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

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY Y4YacCTHIO B OOCYKJIEHUU OOIIECTBEHHO 3HAUMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE SCTETUYECKMX KauecTB (PU3MUYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTA
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPECa K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  IMOLUMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe30omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU MpaBU OE30MacHOrO TIOBEJEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUYECKUM U TEIUIOBBIM O00OPYJOBaHUEM B
JOMAIIIHUX YCIOBUSX;

- ¢(hOpMUPOBAHHOCTH HaBbIKA PEQIICKCUH, IPU3HAHUE CBOETO MpaBa Ha OIIHOKY
Y TAKOI'O %€ NpaBa y APYyroro 4eJoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE y4yacTWe B pEUICHUU NPaKTUYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W
COLIMAJIbHON HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIMSI HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
o0JlacTH OKpy’Karollel cpeapl, IUIAaHUPOBAaHUSA IIOCTYNIKOB M OLIGHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIECH CpeIbl;

e - OCO3HaHME TJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e 8) aganTanMu K W3MEHSIOIIMMCS YCJOBHAM CONHUAIBHONH W NMPHPOTHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICUCTBHU TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOCKTOB (DU3UYECKON HAIMPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUIM
APYTHX;

e - TIOBBIIICHME YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUECKYIO
JIEATEIILHOCTR;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHSL, TUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHE Je(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JIaCcTH
busuKy;

e - IUJTAHMPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUHN HOBBIX (DU3HUECKUX 3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATh U BBISBIIATH B3AUMOCBSI3U MPUPOJIbI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKAa CBOMX JCHUCTBHH C Y4YETOM BIIMSHHUS Ha OKpPYXAlOLIylH Ccpeny,
BO3MO>KHBIX INI0OAJIBHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pe3ynbTaTe ocBOeHUs MpOTrpaMMEI 0 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyyvaromerocs OyayT copMUpOBaHBI MeTanmpeaMeTHbIe
pe3yJIbTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YIeOHbBIE TCHCTBUS,
KOMMYHUKATHUBHBIE  yHUBEpPCAJIbHBbIC  y4eOHBIE  JCHCTBUS,  PETyJSTUBHbBIC
YHUBEpCaIbHbIC YU€OHbIC ICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aAeicTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKKM OOBEKTOB
(s1BNIEHUI );
e YCTaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUHU, OCHOBAHHMSI JIJIS
0000IIIEHNS U CpaBHEHUS,



BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTUBOPEYHSI B pACCMATPHBAEMBIX (haKTax,
JIAHHBIX ¥ HAOIIIOJICHUSX, OTHOCSIIUXCS K (PU3HMICCKUM SIBIICHHSIM;
BBISIBIISITh TTPHYUHHO-CIICACTBEHHBIC CBSI3M TPU HM3YYCHUU (PU3HUECKUX
SIBJICHUH U MPOIIECCOB, JIENATh BEIBOBI C HCIIOJIB30BAHUEM JICAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHHH, BBIIBUTATh TUIOTE3bl O B3AHMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENILHO BBIOUPATh CIIOCO0 pelieHus: yaeOHol pusndeckoit 3aaauu
(cpaBHEHHE HECKOJBKMX BapHaHTOB pEUICHUS, BBIOOp Haumbolee
HOAXOJISIIETO ¢ YYETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPHECB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KAK HCCIIEN0BATEIbCKUN HHCTPYMEHT TO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MYeCcKuil IKCIIEPUMEHT, HEOONIbIIOE UCCIeAOBaHUE (PU3UUECKOTrO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
MPOBEIEHHOTO HAOIIOCHUS, OTbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JajibHEWIee pa3BUTHE  (HUIUUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

MPUMEHSTh Pa3UYHbIC METOIbl, MHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMM WIA JNAHHBIX C y4ETOM TMPEAJIOKEHHON yueOHOM
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBICHUS
uHQOpMAIMM W WUTFOCTPHPOBATh pellacMbie 3aJa4ydl  HECIOKHBIMH
CXeMaMH, TharpaMMamMu, HHOU IpaduKoi 1 X KOMOWHAIIASIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJIEHUs Yy4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha PCIICHHWE 3aJadd W IOAJCpKaHUE
O1arokeaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXJCHHSIMHU JPYTHMX YYaCTHHUKOB
nauanora, OOHapyXKUBATh Pa3IMYUE U CXOACTBO MMO3HIIHI;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEICTABIATh PE3yIbTaThl BHINOTHEHHOTO (PU3NYECKOTO OIBITA
(3KCnIeprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUAYaIbHOM
paboThI ITPU PELIEHNN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATh JIEUCTBUSA
no €€ MOCTHKEHHUIO: paclpenessiTb poiH, OOCYKIaTh IPOLECCH U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJIbTaTa 10
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH YWICHAMHU
KOMaH/1bl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOLIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAIHSIX, TPEOYIOIIUX
TUTSL penieHust (PU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NHYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaJIbHOE, TPHUHATHE PEIICHUS B TPYIIE, NMPUHATHE PEIICHUN
Tpynmoim);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHUus GU3NUECKON 3a7a4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIMUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh TIPeIjiaracMbie BAPUAHTHI PEIICHUN;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTHKEHHSI  (HEHOCTUKEHHUS]) PE3yJIbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(¢u3MYEeCKOro MCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh ce€0s1 HA MECTO APYroro YejaoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYToro;
MPU3HaBaTh CBOE MPaBO Ha OMIMOKY MPU PElIeHUU (PU3NYECKUX 3a/1a4 UITU
B YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.



INPEAMETHBIE PE3YJIBTATBI

K koHIy 00yueHus B 7 Kjacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIONB30BaTh  MOHATHS:  (PU3MYECKHME U XUMHYECKHE  SBJICHHUS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3UIECKHX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOpHUs, PaBHOACUCTBYIOIIAS
cwma,  gehopmamms  (ympyras, — IUIacTUYECKasl),  HEBECOMOCT,
COOOIIAIOTNECS COCY/IBI;

paznuyath siBneHus (Auddy3us, TEII0BOE JBIKEHHE YaCTHUIl BEIIECTBA,
PAaBHOMEPHOE  JBWKEHUE, HEPAaBHOMEPHOE JBWXKECHUE, HWHEpLu,
B3aUMOJICUCTBUE TEJI, PABHOBECUE TBEPHABIX TEN C 3aKPEIUVIEHHOW OCHIO
BpalleHUsl, Iepeada JaBJIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(pEepHOE J1aBJICHUE, IUIABAHHME TEJ, MPEBPALIECHUS MEXaHUYECKOU
SHEPruM) MO ONUCAHHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JAaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
IPUMEPHI IBMKCHHUS C Pa3TUYHBIMU CKOPOCTSIMH B JKUBOW U HEXKHBOU
npupoje, ACUCTBUE CHUJIBI TPEHUS B TPHUPOAEC U TEXHUKE, BIUSIHHE
aTMOC(EpHOTO J1aBJICHUs Ha KMBOM OpraHU3M, IJIABAHUE PbIO, phlUuaru B
TeJIe YeJIO0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHUI;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJB3YS
bu3nYecKre BeINIMHBI (Macca, 00bEM, IIIOTHOCTH BEIIECTBA, BpEMsI, ITyTh,
CKOPOCTb, CPEJHss CKOPOCTh, CHJIa YIIPYTrOCTH, CUJIa TSKECTH, BEC Tela,
cujia TpeHus, AaBjeHue (TBEPAOro Tea, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CHJIa, MEXaHW4yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOA(p(GUIMEHT TOJE3HOTO JCHCTBUS MEXaHHW3MOB, KHHETHYECKas U
NOTCHIIMAIBbHASL DJHEPTHsi), TPH OMUCAHWUU TPABWIBHO TPAKTOBATH
(bu3MYECKUIl CMBICI UCIIOJIB3YEMbIX BEIUUHUH, UX 0003HAYEHUS U €AUHUIIBI
(GU3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBSI3bIBAIOIINE JIAHHYIO
GU3MYECKYI0 BEJIWYMHY C JAPYTHMMH BEIWYUHAMHU, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOIECCHI,
UCIIOJIB3Ys TIpaBUJia CJIOXKEHHS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumesa, IpaBUIIO paBHOBECHUs phiuara (0J10ka),
«30JI0TO€ MpPaBWJIO» MEXAHMKH, 3aKOH COXpPaHEHUS MEXaHU4eCKOU



SHEPruH, TpPU D3TOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud IPAaKTUKOOPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, PU3NUIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiatb pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJIB3ys 3aKOHBI H
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPaTKOE YCIOBHE, MOJCTABIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAMTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEATMCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEIMUMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3InyaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HAXOAUTh OLIMOKHA B XOJE OIbITA, JEJaTh BBIBOABI MO €r0
pe3ynbTaram;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYECKUX CBOMCTB TeN: (POPMYIUPOBATH IPOBEPSAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3alUChIBaTh X0
OmbITa U (POPMYJIUPOBATH BHIBObI;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAHUEM AaHAJOTOBBIX U
nM(POBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3a/IaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUIA;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJAHON (PU3MUECKON BETUUHMHBI OT
JIpYrol C HCIOJIB30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PaBHOMEPHO ABMKYILETOCS TEIA OT BPEMEHH IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa 0OpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCHUMOCTH CHJIBI TPEHHS OT IUIOIIAA CONPUKOCHOBEHMS TEJI, CUIIbI
yIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH Tejla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJlaBaHus TeJ, YCIOBUU paBHOBECHs pblyara M OJIOKOB), y4acTBOBATh B
IUIAHUPOBAaHUM y4eOHOrOo HCCIEAOBaHUs, COOUpaTh YCTAaHOBKY U
BBITMIOJIHATh W3MEpPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHOM 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHUJE



MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AENaTh BBIBOJLI MO pPE3yiIbTaTam
UCCIIEIOBAHMS,

IPOBOJAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIIECTBA )KUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, KOd(D(PUIMEHT TMONe3HOr0  JEHCTBUS  MPOCTHIX
MEXaHHU3MOB), CJEIys NPEIIOKEHHOW WHCTPYKLUMU: TMPH BBHIMOTHEHUU
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HaYEHUE HCKOMOU BEIIMYUHBL;

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ 1abopaTopHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIIMAIGI JACHCTBUS MPUOOPOB M TEXHUYCCKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIONINECS COCYJbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEePU30BaTh MPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMNOPOM HAa WX OMHUCAaHHA (B TOM YHCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
0 CBOMCTBax (PU3UYECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTh  TMPUMEPHI  (HAXOIUTh  HWHOOpPMAIMIO O  TIPUMEPaXx)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH 17151 oOecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 310pPOBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIICISTH
uHGOpMAIINIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUil HAYYHO-TIOMYJISPHYIO
IUTEPATYPY HU3UIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu VHTEepHeT, BIaAeTh NpUEMaMHU KOHCICKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHbMEHHBIC U YCTHBIC COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
YyucIie myOoJuyHO AesaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOSKTOB WU
y4eOHBIX WCCIEAOBAHHM, TTPH 3TOM TPaMOTHO HMCIOJb30BaTh M3yYEHHBIN



MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYIICHUE
MPE3CHTAIUEN;

IPU BBIMOJTHEHUU Y4YEOHBIX TPOCKTOB M HCCIEAOBAHHWH PpaCIpEACITh
00s3aHHOCTH B TPyMIE B COOTBETCTBUM C TMOCTABICHHBIMHU 3ajjauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JACSATENbHOCTb  TPYMNIbl, BBICTPAUBATH
KOMMYHHKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiiacce rnpeaMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUaIOIUXCS YMEHHIA:

UCITI0JIB30BaTh MOHATHS: Macca U pa3MePbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBIM M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS JHEPrus, TEIJIOBOM JBUTATElNb,
AJIIEMEHTAPHBIN JJIEKTPUUYECKHUU 3apsill, SIEKTPUUECKOE T0JI€, MPOBOJIHUKU
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T0JIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTaUIM3anus (OTBEpJ/IeBaHUE), KUIICHHUE,
Terionepeaaya (TEeTIOnpPOBOAHOCTb, KOHBEKIUS, U3ITy4YEHHE),
NIEKTPU3aLUs TEJl, B3aUMOJCHCTBUE 3apsAa0B, JEHCTBUS JIEKTPUYECKOIO
TOKAa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJISl Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAST WHIYKITUS)
N0 ONHCAHWID WX XapaKTEpHbIX CBOMCTB MU HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUNA B
OKpY’>KalllleM Mupe, B TOM 4ucie (U3HUECKHUE SIBJIICHUS B IMPUPOJIE:
NOBEPXHOCTHOE HATSHKEHUWE W KalWUISIpHbIE SIBJICHUS B MPHUPOJE,
KpUCTaulbl B Tmpupoe, u3nydyenue ConHia, 3aMmep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3emii, ApeiQ MoIocoB, POJIb MArHUTHOTO MOJIS JIsl )KU3HU Ha 3eMJie,
NOJIIPHOE CHUSHME, MPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/ayy B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBJICHU;

OIMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
bu3ndecKue BeTUYHHBI (TEMIepaTypa, BHYTPEHHISI YHEPTHUS, KOTUIECTBO
TEIJIOTHI, yJeJbHAsg TEMJIOEMKOCTh BEIECTBA, YJAEJIbHAas TeIuloTa
IUIaBJICHUS, yJeJbHas TeIJioTa NapooOpa3oBaHMs, YJeldbHas TEIIoTa
CrOpaHHs TOIUIMBA, KO3((UIMEHT TMOJEe3HOro JEHCTBUS TEIJIOBOM



MaIllUHbI, OTHOCUTEIbHASI BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUH 3apsil, CUiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOIHUKA,
yIIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTD AJIEKTPUIECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3HUECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, 0003HAUYCHUS U €TUHUIIBI (DU3UUECKUX BEIIUYUH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTH TpaUKyd H3yUYCHHBIX 3aBUCHMOCTEH
(bU3UYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUUECKOW TEOPUH
CTPOCHHS BEIIECTBA, MPUHILIUIN CYNEPHO3ULMU MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa [J1s1 yyacTKa LEenu, 3aKOH
Jxoynsa—JleHua, 3aKk0oH COXpaHEHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3allUCHIBATh €M0 MaTEMAaTUYECKOE BHIPAXKECHHE,
OOBSICHATh (PU3MYECKHUE MPOLIECChl M CBOMCTBA TEJl, B TOM YHCIEC U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTHYECKUX
[IaroB ¢ omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (U3HUECKUX SIBICHUH,
bU3NYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJadud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopMyIibl, CBA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaJIM3a
YCJIOBUSI 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JMAHHBIX [JIS  peIIeHHUs 3aJadyd, BBIOUpPATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUIsi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MpoOOJEMbl, KOTOpPbIE MOXHO pPEIIUTh MpU TOMOIIH
bU3MYEeCKUX METOJOB, HCIOJb3ysl OMHCAHUE WCCIIECOBAHUS, BBIICISTH
MPOBEPSIEMOE  MPEAINOJIOKEHUE, OLEHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI UCCIIEIOBaHUs, JI€JaTh BHIBO/IbI;

MPOBOAUTL OMNBITHI MO HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJl (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bhEMa, TeMIepaTyphl, CKOPOCTH MPOIIecca OCTHIBAHUS H
HarpeBaHusi MpPU H3IYYEHHH OT I[BETa U3JIydaromlel (MOorjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTH U
miomaan €€ TMOBEPXHOCTH, »OJEKTpU3allds Tel U B3aUMOJICUCTBHUE
ANEKTPUYECKUX 3aps/IOB, B3aWMOJICUCTBUE TIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsi MArHUTHBIX IIOJE€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHMTHOTO MOJII HAa MPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa 3JIEKTPOJABHUTATENsl MOCTOSHHOTO TOKa): (OpMYIUpPOBATH



poBepsieMble MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEAJI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBIIIOJIHATH MIPSMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOMN BJIAYKHOCTH
BO3/yXa, CHJIbI TOKAa, HANPSDKEHUS C KCIHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3UYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYHUHBI OT
JIpYyrol C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUYEHUS U yJIEIIBHOIO COITPOTUBIICHUS BEILIECTBA IPOBOJHUKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
WCCIICIOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COEIUHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCJIEJOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJHATh M3MEPEHUs, CJeIysl MPEeNoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTaThl HOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHII U TPa(UKOB, 1€TaTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIIEI0BaHNUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh H3MEPEHHs, COOUpAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIJIOKEHHON MHCTPYKIUU, U
BBIYHCIIATh 3HAUCHUE BEJIHMYHHBI;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JACWCTBUS H3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TapOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUYECKOM BSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelibHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUYECKUE
NPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSTHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
(bu3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuOOpHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (>KHIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DJIEKTPUYECKUX LENend ¢
NOCJIEOBATEIbHBIM U NAPAJIETBHBIM COEUHEHUEM JJIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHHSI SJIEMEHTOB AJIEKTPUUYECKUX LIETICH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpHUMEpax)
MPaKTUYECKOTO HCIMOIb30BaHUs (DU3MUECKMX 3HAHUNW B TIOBCEJIHEBHOM



KU3HU 1)1 obecrieyeHusi 0€30MacHOCTU MpH OOpalieHnu ¢ nmpudopaMu u
TEXHUYECKUMHU YCTPOICTBAMU, COXPAHEHUS 30POBbS U COOIIOACHUS HOPM
HKOJIOTHYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeliE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTre, Ha OCHOBE HMEIOIIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIICIATH HH(DOPMALIHIO, KOTOpAs SIBISIETCS
POTUBOPEYMBON HIIM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUIl HAyYHO-TIOMYJISIPHYIO
JAUTepaTypy PU3MUECKOTO COAEpKaHUs, CIIPABOYHbIE MaTEpUabl, pECYPCHI
cetu MHTepHeT, BiIaAeTb NpUEMAMHM KOHCHEKTHUPOBAaHUS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONU 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0o0mias MHGpOPMALKMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJEpKaHusl, B TOM UKCJIe MyOJINYHO MPEACTABIATE PE3YIbTaThl IPOSKTHON
WM UCCIIEA0BATENIbCKOM ACSITENBHOCTH, IPU 3TOM I'PAMOTHO MCHOJIb30BaTh
U3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IPU BBIOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBAaHUM (PU3NUECKUX
IPOLECCOB paclpeAesaTh OOS3aHHOCTH B TIPYIMIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMH, CJIEIUTH 32 BBINOJHEHUEM IUIaHa JACUCTBUN U
KOPPEKTUPOBATh €ro, aJ€KBAaTHO OLIEHUBaTh COOCTBEHHBIH BKJIAJ B
NEeATEIbHOCTD IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K xoHiy o0yueHnus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIONIb30BaTh IOHATHSA: CHUCTEMa OTCY€Ta, MaTepHalibHas TOYKa,
TPACKTOPHS, OTHOCUTEIHFHOCTh MEXaHWYECKOTO ABIKEHUs, MedhopManus
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh U TEPErpy3KU, LEHTP TSKECTH, aO0COIIOTHO TBEPIIOE TEIO,
LEHTP TSKECTH TBEPAOIO Tella, paBHOBECUE, MEXaHUYECKHE KOJICOaHUs U
BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPa3BYK, JIEKTPOMArHUTHbIE BOJIHBI, IIIKaJIA
DJIGKTPOMArHUTHBIX BOJIH, CBET, ONM30PYKOCTh M JadbHO30PKOCT,
CTIEKTpPHI UCITyCKaHMsI U TOTJONEHus, anb(da, 6eTta- 1 ramMmma-u3IydeHuUs,
U30TOIIbI, ICPHAs SHEPTETHKA,;

pa3nuuaTh SIBICHHSA (pPaBHOMEPHOE UM HEPaBHOMEPHOE MPSMOJIMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOIHOE
najicHue TeJ, PABHOMEPHOE JBMKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBHE
TE€J, PEAKTUBHOE JIBU)KEHUE, KOJIeOATeIbHOE ABMKEHHE (3aTyXaroliue u
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE



3ByKa, NPSIMOJIMHEWHOE pacIpOCTPAaHEHUE, OTPAKEHUE WM NPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOTo CBETa B
CHEKTp M CJOKEHUE CHEKTpPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOAKTHBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUs]) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacrmo3HaBaTh TMPOSIBICHHE HM3YUYEHHBIX (PU3MUECKHX  SBICHUH B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYeCKHe SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTHBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUITHUE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHAMH, 3XO0, LIBETa Tel,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPATOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M YeJIOBEeKa), IMPH 3TOM MEPEBOAUTH IMPAKTHUYECKYIO 3a/ady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKHUX
SIBIICHUM;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(¢u3nuecKkue BeIWYUHBI (CpEeIHSAs W MIHOBEHHAas CKOPOCTh Tejla Ipu
HEpPaBHOMEPHOM JIBMOKEHUH, YCKOPEHHE, MEPEMEIIECHHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHS, CWa YNPYTrOCTH, CUJIa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJACHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIHMAIbHAS SHEPrus CKaToON
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
¥ 4YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEJIOMJICHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUIBHO TPAaKTOBaTh (U3MYECKUH CMBICT MCHOJIb3YEMbIX BEJIWYMH,
0003HAaY€HUsI U EIUHULIBI (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBSA3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTMMH BEIMYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SBJICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, NPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJIbCA, 3aKOHbI OTPAXKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHMSI 3apsAI0BOI0 U MacCOBOTO YHCEI
OpU SJCPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBHIBAaTh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;



OOBSICHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUI,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEM;

pemaTh pacu€THBIE 3a/1a4 (ONMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCIIOJIB3YS 3aKOHBI U ()OPMYIIbI, CBSI3BIBAIOIINE (DU3MUECKHE BEJIMUMHBI: Ha
OCHOBE aHaJIM3a YCJIOBHS 3a]]aul 3aliChIBaTh KPATKOE yCIOBHE, BBISBIATH
HEJOCTAIOUINE WM U30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMBbIE ISl PEIIECHUs, MPOBOAUTH pPAcU€Thl M  OLICHUBATH
PEATMCTUYHOCTH MOTYYSHHOTO 3HaYEHUS (PU3NIECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU TTOMOIIH
($u3NYECKUX METO/IOB, MCIIONb3Yys OMNHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPABWIBHOCTh IOpSAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH U OTBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIbIX KOJI€OaHUH, MPAMOJIMHEHOE PaCpOCTPAHCHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB HU3IYUYEHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
000pyTI0BaHUSs, OMUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEpPEHUH, onpeaenss
CpellHee 3HAaYeHUEe u3MepseMol BeIMYMHbl ((POKYCHOE paccTosHuE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTD IIyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JBW)KCHMHM 0€3 HadJallbHOM CKOpPOCTH, TMepuoja
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs OT yria
NajicHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl IMOJYYEHHOW 3aBUCHUMOCTH



¢uznyecKkux BEIMYMH B BUAE TaONMUI U rpaduKOB, NIejaTh BBIBOJBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBH)KEHHUH, YCKOPEHUE
CBOOOJHOTO MaJ€HUsI, KECTKOCTh MPYXKUHBI, KOIPPUIMEHT TpEeHHUS
CKOJIbXKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M TEPHOJ
KOJIe0aHUN MaTeMaTUYeCKOr0 W TPYKMHHOTO MAasiTHHUKOB, ONTHYECKas
cwia coOuparomeid JHMH3bI, pPaJAHOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINIOJIHATH
U3MEpPEHHUs, CIeaysl MPEJIOKEHHON WHCTPYKIIMHU, BBIYUCIATH 3HAUYCHHE
BEJIMYMHBI U aHAJTU3UPOBATH MOJIYYEHHBIE PE3YNbTaThl C YIETOM 3aJaHHOU
MIOTPEIIHOCTH U3MEPEHNN;

cOOJII0/1aTh MPaBUIa TEXHUKU OE€30MMaCHOCTH NP padoTe ¢ 1abOpPaTOPHBIM
00opy1I0BaHUEM;

paznuyaTh OCHOBHBICE NPHU3HAKM M3YUYCHHBIX (UINYECKUX MOJETEH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKAsl JIMH3a, TUTAaHEeTapHasi MOJIeTb aTOMa, HyKJIIOHHAsI MOJIEITh
aTOMHOTO s111pa;

XapaKTepU30BaTh TMPUHIMIMBI  JACHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha HMX OMHCAaHHUA (B TOM YHCIE:
CIHUIOMETP, MATYUKH TIOJOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (PU3NYECKUX SBIEHUW MW  HEOOXOAuMbIe (PU3HUECKHE
3aKOHOMEPHOCTH;

UCIIONIb30BaTh CXEMbI M CXEMaTHUHbIE PUCYHKH M3yYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOIOTMUECKUX MTPOLIECCOB MPHU
pelieHnn  y4eOHO-NPaKTUYECKUX 3aJad, ONTHYECKHE CXEMbl JUIs
MOCTPOEHUS U300PAKEHU B INIOCKOM 3€pKajie U COOUpAroIeH JTUH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
MPAKTHUECKOTO HCIMOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH NIl obecrieueHusi 0€30MacHOCTH Tpu oOpaIreHn ¢ mpudopamMu 1
TEXHUUYECKUMHU YCTPOHCTBAMU, COXPAHEHHUSI 3I0POBbs U COOIIOJICHHUSI HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpejie;

OCYIIECTBIISTh TOUCK HMHPOpMAIMK  (PU3NYECKOTO COJCpKAHUSI B
HuTepHeTe, caMoCTOATENBHO (HOPMYIHUPYsI MOMCKOBBIN 3arpoc, HAXOAUTh
NyTH ONpPEeNIeHUs] JOCTOBEPHOCTH MOJYyY€HHON MHPOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUH U IOTIOJTHUTEITLHBIX NCTOYHHUKOB,;



UCIIOJIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu VHTepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl UHPOPMALIMU U3 OJJHOW 3HAKOBON CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC IMUCHbMEHHBIE M YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIbHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TIpE3eHTalel ¢ Y4éTOM OCOOEHHOCTEH ayIuTOpUn
CBEPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KUIIACC
Ne HaunmenoBanue [IporpamMmmHoOe conepxanue OCHOBHBIE BU/IBI JICATEIIBHOCTH 00YYaIOIIUXCs
/11 pa3zesioB ¥ TEM
y4eOHOTO0 IpeameTa
du3uKa u ee poJib B NO3HAHNH OKPYKAKIEr0 MUpa
1.1 | ®usuka—nHayka ®duznka — HayKka o pupojie. | BrisiBieHue paznuunii Mexay Gu3nyecKuMu
O MpUpoae SBneHUs TPUPOIBI. Y XUMHYECKUMU TIPEBPAIICHUSIMH.

duszndecKue IBJICHUS:
MCXaHUYCCKHUC, TCIIIIOBEIC,

Pacnio3naBanue u KJIaCCH(i)I/IKa]_II/IH (bHSI/ILIGCKI/IX
SIBJICHUI: MCXaHHNYCCKUX, TCIIJIOBBIX,

BeJInunH. Dusnyeckue
npubopsl. [lorpemHocts
VU3MEPEHNI
MexayHapoaHas cucTeMa
€JINHMUILI

ANEKTPUYECKUE, AJICKTPUUECKUX, MATHUTHBIX U CBETOBBIX.
MarHHUTHBIE, CBETOBBIE, HaGmronenue n onvcanne Pu3NYECKux sIBICHAN
3BYKOBBIE
1.2 | ®dusnueckue 2 dusnueckue BEIUYUHEL. OnpeneneHue UEeHbI AEICHUS Kb
BEJTNYHNHBI N3mepenne puznaeckux U3MEPUTEIILHOTO TIprOopa.

N3mepenne MTMHEeNHBIX pa3MepPOB TeI

Y TIPOMEKYTKOB BPEMEHH C YUETOM
IIOTPEIIHOCTEM.

N3mepenne o6bemMa )XKUIKOCTH U TBEPAOTO Tea.
N3mepenne TemnepaTypsl NPy MOMOIIA
JKUJIKOCTHOTO TEPMOMETPA U TATUUKA
TeMIEpPaTyphl.

BrImniosiHEHHE TBOPUYECKHX 3aJaHUH T10 TIOUCKY
CIIOCO00B M3MEPEHUS HEKOTOPBIX (DU3UIESCKUX
XapaKTEPUCTHUK, HAIPUMED, Pa3MEPOB MAJTBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIATCHHBIX
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00BEKTOB, OOJIBIINX PACCTOSHUNA, MAJIBIX
IPOMEKYTKOB BpeMeHH. O0Cyx)aeHue
IpeIaraéMbIxX crioco0oB

1.3.

EcrecTBeHHO-
Hay4YHBIM METOA
IIO3HAHUSA

Kak ¢usuka u npyrue
€CTECTBEHHBIE HAYKU
U3Yy4aroT IPUPOY.
EcrecTBeHHO-HAYUYHBII
METO/I, ITO3HAHMS:
HaOJIF0ACHHE, TTOCTAHOBKA
Hay4YHOTO BOTMpPOCa,
BBIIBIDKCHHE TUIIOTE3,
AKCIIEPUMEHT I10 TTPOBEPKE
TUIIOTE3, 00BICHECHHE
HaOJII01aEMOr0 SIBJICHUS.
Onucanue Gu3NIECKUX
SIBIICHUI C IOMOIIIBIO
MoJIeJIen

BriiBuxenue runores, 00bACHSIIOMUX IPOCTHIE
SIBJICHUS, HAITPUMED:

— IIOYEMY OCTaHABIIMBAETCS JBUKYILEECS

10 TOPU30HTAIBLHON MOBEPXHOCTH TENO;

— [OYEMY B KAPKYIO ITIOTOAY B CBETIION OHEKIE
IpoXJIaaHen, yeM B TeMHOM. [Ipennoxenue
CIIOCOOOB MPOBEPKU TUIIOTES.

[IpoBeneHue nccneqoBanus Mo NPOBEPKE KAKOM-
100 TUTIOTE3BI.

[TocTtpoenue npocTeHux Moaennen GU3nIeCKux
SIBJICHUH (B BUJI€ PUCYHKOB UJI CXEM), HAIIPUMED
naJIcHUE MpeAMETa; MPSIMOIUHEITHOE
pacrpoCTpaHECHHUE CBETA

Hroro no pazgeny

HepBOHa‘-IaJILHbIe CBCACHUA

0 CTPOCHHUMH BEIllIECTBA

2.1

Crpoenue BeliecTa

1

CtpoeHue BelecTna:
aTOMBI U MOJIEKYJIbI, UX
pa3Mepsbl. ONBITHI,
JIOKa3bIBAIOIIIIE
JMCKPETHOE CTPOEHHE
BEIIESCTBA

HaGnronenue n nHTEpIpeTaniis OMBITOB,
CBUJICTEITBCTBYIOIINX 00 aTOMHO-MOJICKYJIIPHOM
CTPOCHHUH BEIIECTBA: OIBITHI C PACTBOPCHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OreHKa pa3MepoB aTOMOB U MOJICKYIT

C ucrnonb3oBanueM (otorpaduit, MOTYICHHBIX
Ha aTOMHOM CHJIOBOM MUKpockone (ACM) —
naboparopHas pabora 1o teme: «OneHka
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JamMeTpa aToMa METOJIOM PS0B
(c ucnonb3oBanueM Gororpaduii)y».
Onpenenenre pasMepoB MajbIX TEN

2.2 | [IBmxeHue
U B3aUMOJIEVICTBHUE
YaCTHUI] BEILIECTBA

JIBU>KEHHE YaCTHI]
BeliecTBa. CBA3b CKOPOCTH
JIBUOKCHUS YaCTHIL

C TEMIIEPATYPOU.
bpoyHoBckoe nBuxkeHuUE,
b dy3us.
B3aumoneiicTBue 4acTuiy
BEIIIECTBA: IPUTSIKEHUE

U OTTaAJIKUBAHHUC

Habmonenue u 00bacHeHue OpOyHOBCKOTO
IBWKEHUS U siBNIeHUS nuddy3un.

[IpoBenenne u 00bSICHEHNE OTIBITOB

110 HaOJIIOJEHHUIO TEIIOBOTO PAaCIIUPEHUS Fa30B.
IIpoBenenue u 0OBACHEHUE OIBITOB

110 OOHAPYKEHUIO CUJI MOJIEKYJISIPHOTO
OPUTSHKEHUS U OTTAJIKUBAHUS

2.3 | ArperaTHbie
COCTOSTHUS BEIECTBA

ArperaTHbl€ COCTOSIHHS
BELIECTBA: CTPOEHHUE I'a30B,
KUJKOCTEN U TBEPJIBIX
(KpUCTaJUIMYECKUX ) TEL.
B3anmocBs3e Mexay
CBOMCTBAaMU BEILIECTB

B Pa3HbBIX arperaTHbx
COCTOSTHUSAX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHueM. OCoOEHHOCTH
arperaTHbIX COCTOSTHUN
BOJIbI

Onucanue (¢ UCIOJIb30BaHUEM TPOCTHIX
MOJIeJIell) OCHOBHBIX Pa3IMYUN B CTPOSHUH Ta30B,
KUIKOCTEH U TBEPIBIX TEJL.

OO0BsICHEHNE MATTIOH COKUMAEMOCTH KUIKOCTEH

Y TBEP/IBIX TeJI, O0IBIION CYKMMAEMOCTH Ta30B.
OObsicHeHue coxpaneHust POPMbI TBEPIBIX T
U TEKY4€CTHU KHUJIKOCTH.

[TpoBeaeHME OMBITOB, TOKA3BIBAIOIITUX, YTO

B TBEPJIOM COCTOSIHUM BOJIbI YACTHI[BI HAXOSATCS
B CPEIITHEM Jajbllie APYT OT Apyra (TIOTHOCTh
MEHBIIIE), YEM B KUKOM.

YcranoBeHNE B3aUMOCBSI3H MEXKITY
0COOEHHOCTSIMH arperaTHBIX COCTOSTHHH BOJIBI

U CYIIIECTBOBAHUEM BOJIHBIX OPTaHU3MOB

(MC — 6uomnorus, reorpadusi)

Hroro no pazgeny
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JIBuakeHre M B3aUMOIeCTBHE TeJl

3.1 | Mexanuueckoe Mexanunueckoe npwxenue. | McciaenoBanue paBHOMEPHOTO IBHKEHHUS,
JIBUKEHUE PaBHOMepHOE oTIpe/IeTICHUE €TO MPU3HAKOB.
1 HEPaBHOMEPHOE Ha6ntonenue HepaBHOMEPHOTO ABUKCHHUS
nBrkeHue. CKopocTh. U OIpeJIeNICHUE ero OTJIMYUNA OT paBHOMEPHOTO
CpenHsisi CKOpOCTh JIBUKEHUSI.
Py HEPAaBHOMEPHOM Omnpenenenne CKOPOCTH PaBHOMEPHOTO
nBrkeHuu. Pacuer nmytu JIBIDKEHUS (IIapuKa B )KUJIKOCTU, MOJIETTU
Y BPEMEHU JBUKEHUS ANEKTPUIECKOTO aBTOMOOMJIS U T.1I.).
Omnpenenenue CpeHe CKOPOCTH CKOJIbKEHHUS
OpycKa WM IIapuKa 1o HAaKJIOHHOH TIOCKOCTH.
Petenue 3aga4 Ha onpeiesieHre MyTH, CKOPOCTH
U BPEMEHU PaBHOMEPHOTO JABUKECHUSI.
AHanmu3 rpadKOB 3aBUCHMOCTH IIyTH U CKOPOCTH
OT BpEMEHHU
3.2 | Unepuus, macca, SABnenue unepuuu. 3akoH | OOBSICHEHUE U POTHO3UPOBAHUE SBIICHUH,

IINIOTHOCTH

uHepuuu. Bzaumoenictue
TeJl KaK IpU4YrHa
U3MEHEHHUS CKOPOCTHU
IBWKEHUS Ten. Macca Kak
Mepa UHEPTHOCTH Tela.
IInoTHOCTH BemiecTRa.
CBS3b INIOTHOCTH

C KOJINYECTBOM MOJIEKYI

B €IMHUIE 00bEMA
BEIlIECTBA

00YCIIOBJIEHHBIX UHEPIUEH, HATPUMED, YTO
MPOUCXOJIUT ITPH TOPMOKCHHH HITH PE3KOM
MaHEBpPE aBTOMOOWIIS, ITOUYEMY HEBO3MOXKHO
MTHOBEHHO MPEKPATUTh ABMKEHHUE HA BEJIOCUTIEIE
WJIM CaMOKAaTe U T. 1.

[IpoBeneHue u aHamu3 OMBITOB,
JEMOHCTPUPYIOLIUX U3MEHEHHUE CKOPOCTH
JBIKCHUS Teja B pe3yJIbTare JeHCTBUS HA HETO
JIPYTUX TETI.

Pemenue 3a1a4 Ha onpeieieHUE MacChl TeJa, €ro
00BbEMa U INIOTHOCTH.
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IIpoBeneHue 1 aHaau3 OIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh U3MEHEHUS
CKOPOCTH T€Jia OT €r0 MaCChl

IIPU B3aMMOJIEVICTBUH TEIL

N3mepenue Maccel Tena pa3aIudHbIMU CIIOCOOaMH.
Onpenenenne IIOTHOCTH TeJla B PE3yJIbTaTe
U3MEPEHHUS €ro Macchl U 00beMa

3.3

Cuna. Buabe! cun

14

Cuia kak XxapakTepHUCTHKA
B3aMMOJICHCTBHS TEII.
Cuita ynpyrocT# ¥ 3aKOH
I'yka. 3mepenune cuibl

C MMOMOIIBIO TMHAMOMETDA.
SBneHME TATOTEHUS U CUJIa
TskecTH. Chiia TSKECTH
Ha JIpYTUX TJIaHETax.

Bec tena. HeBecomocTsb.
CrnoxxeHue cuil,
HaIMpPAaBJIECHHBIX 10 OJTHOMN
IPSIMOIA.
PaBHOzeMcTBYIOIIAS CUIL.
Cuna tpenus. Tpenue
CKOJIbJKEHHS U TPEHUE
nokosi. TpeHue B npupoae
U TEXHUKE

N3ydenune B3auMOAEHCTBUS KaK TPUUMHBI
MU3MEHEHUS CKOPOCTH TeJla WM ero JedopMaluu.
Onuncanue peabHbIX CUTyallMid B3aUMOJEHCTBUS
TEJ C IIOMOIIBI0 MOJIEIIEN, B KOTOPBIX BBOJUTCS
HNOHATHE U U300paKEHUE CHUIIBI.

N3ydenue cuibl ynpyrocTu.

HccnenoBanue 3aBUCUMOCTH CUJIbI YIIPYTOCTH

OT YIUIMHEHUS PE3UHOBOTO LIHYPa WY IPYKUHbI
(c mocTpoeHuem rpaduka).

AHaJIN3 MPAKTUYECKUX CUTYaAlU, B KOTOPBIX
IPOSIBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(ympyrocts Ms4a, KpOCCOBOK, BETOK J€peBa

u ap.).

AHanu3 CUTyalui, CBSI3aHHBIX C SIBICHUEM
TATOTECHMUS.

OObsicHeHHEe OPOUTATILHOTO JIBHXKCHHUSI TIIIAHET

C HCTIOJIb30BAHHUEM SIBJICHUS TATOTEHUS U 3aKOHA
VHEPIUU.

N3mepenne Beca Tenia ¢ HOMOILIBK AUMHAMOMETPA.
O060CcHOBaHKE ATOTO CITOCO0A U3MEPEHHS.
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Ananus u MOICIIMPOBAHUC ABJICHUS HCBCCOMOCTHU.

DKCIEepUMEHTAIBHOE MOJIYYEHUE MPAaBUIIA
CJIOYKEHUS CUJI, HAIPABJICHHBIX BJIOJIb OJJHOU
IIPSAMOM.

OnpeneneHre BEIMYMHBI PAaBHOIECUCTBYIOIIEH
CHIL

N3ydenune cuiibl TpEHUS CKOJIBKEHUS U CUIIBI
TPEHUs IOKOSI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUSA

OT CWJIBI JABJICHUs U CBOMCTB TPYIIUXCS
ITOBEPXHOCTEMN.

AHanu3 IpakTUYECKUX CUTYyalUi, B KOTOPBIX
IIPOSIBIISICTCS IEUCTBUE CUIIBI TPEHUS,
UCIOJIB3YIOTCS] CLIOCOOBI €€ YMEHBIIECHUS

WIM yBEIUYEHHS (KaTaHHE Ha JIbDKaX, KOHbKAaX,
TOPMOKEHNE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOAIINITHUKOB, IUIABAHNUE BOJHBIX JKUBOTHBIX
u ap.).

Pemenue 3aay ¢ Mcnoiap30BaHUEM (POPMYI
JUISl pacyeTra CUIIbI TSKECTH, CUIIBI YIIPYTOCTH,
CHUJIBI TPEHUS

Htoro no pazgeny

JlaBJjieHHe TBEPABIX TeJ, dKUAKOCTEN U ra3o

B

4.1

Hasnenue. Ilepenaua
JIaBJICHUSI TBEPABIMU
TEJIAMU, KUJIKOCTIMU
Y razaMu

3

JlaBnenne. CriocoObl
YMEHBIIICHUS U YBEITUUYCHUS
naBiieHus. /[aBieHue rasa.

3aBHUCUMOCTD JaBJICHUS

AHanu3 1 00bSICHEHHE OTBITOB M PAKTHUECKUX
CUTYaIlui, B KOTOPBIX MPOSBIICTCS CUIIA
JaBJICHUSL.

O6ocHoBaHKEe cTOCOOOB YMEHBIIEHUS

38



rasa oT oobeMa,
TEMIIEPATYPHI.
[Tepenaua naBneHus
TBEPJILIMU TEJIaMU,
JKHIKOCTSIMH M Ta3aMH.
3akoH Ilackans

Y YBEJIMUCHUS 1aBJICHHUS.
N3ydenne 3aBUCUMOCTH JTaBJICHHS Ta3a

0T 00beMa U TeMIIEpPaTypBhl.

N3ydenne ocoOeHHOCTEN epeaadn JaBIeHUs
TBEP/BIMU TEJIaMH, KUAKOCTIMHU U Ta3aMH.
O0ocHOBaHHE PE3YNHTATOB OIBITOB
OCOOEHHOCTSIMU CTPOEHUS BEILIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSIHHSIX.
DKCneprUMEHTAIBHOE JI0KA3aTENbCTBO 3aKOHA
[Tackans.

Pemenue 3ana4 Ha pacyeT AaBJIE€HUS TBEPOTO
Tena

4.2

I[aBJ'IGHI/Ie KHNIKOCTHU

3aBUCUMOCTD JaBJICHUS
KUIKOCTH OT TITyOUHBI.
[THeBMaTHUECKHE MAIIIMHBI.
I'mapocrarnueckuit
napagokc. CooOiaromnmecs
cocyzsl. [ 'napasanyeckue
MEXaHU3MBbI

HccnenoBanue 3aBUCUMOCTHU JaBJICHUS
KHUIKOCTHU OT IIyOMHBI TOTPY>KEHUS U TUIOTHOCTH
AKHUJIKOCTH.

HabGnronenue n 00bsICHEHUE THAPOCTATHYECKOTO
napajokca Ha OCHOBe 3akoHa [lackais.
N3yuenune cooOLaromumxcs cCocyioB.

Pemenue 3ana4 Ha pacueT 1aBJICHUS KUAKOCTH.
OObscHEeHrEe IPUHIIUTIA TCUCTBUS
TUIPaBIMYECKOro Ipecca, MHEBMaTUUECKUX
MaIlvH.

AHanu3 u 00bSICHEHHE IPAKTUYECKUX CUTYaIil,
JEMOHCTPHUPYIOIINX MPOSBICHNUE JaBICHUS
KHUAKOCTHU U 3aKkoHa [lackains, Hanpumep
IPOIIECCOB B OpraHU3Me MPU ITyOOKOBOJIHOM
HBIPSIHUM
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4.3 | Armocdeproe Atmocdepa 3emmu DKcrnepuMeHTAIbHOE OOHAPYKEHHE
JTABJICHHE U aTMOC(EpHOE aBJIECHUE. | aTMOC(EPHOTO JABIICHMSI.
[TpyuumHe! CymIeCTBOBAaHMUS | AHaU3 U OOBSICHEHHE OIIBITOB U MPAKTHYCCKUX
BO3/YIIHOM 000JI0UYKH CUTYallUi, CBS3aHHBIX C JEUCTBUEM
3emn. OnbiT Toppudennn. | arMochepHOro AaBJIeHHsI.
Wsmepenne atMochepHOro | OObICHEHHE CYLIECTBOBAHMUS aTMOC(HEPEI
NaBIICHHS. 3aBUCHMOCTD Ha 3eMJIe U HEKOTOPBIX IUIAHETax WK €€
aTMoc(epHOro aBiIeHUs OTCYTCTBMS Ha Ipyrux Ianerax u JIyne.
OT BBICOTBI HaJl YDPOBHEM OOBbscCHEHNE U3MEHEHUS INTIOTHOCTH aTMOC(hephI
Mopsi. [Ipubopsr C BBICOTOM M 3aBUCUMOCTU aTMOC(EPHOTO
TUTSL ©3MEPEHUS JABJIEHUS OT BBICOTBHI.
aTMoc(hepHOro 1aBIeHUS Pemenue 3aa4 Ha pacyeT aTMOCPEPHOTO
JABJICHMSL.
N3yuenue ycTpoiicTBa bapomeTpa-aHepoua
4.4 | JleiicTBue JleicTBHE )KUKOCTH U ra3za | DKCIEepUMEHTaIbHOE OOHApYKEeHHE JEHCTBUS
XKUIKOCTH U rasa Ha NOTPY>KEHHOE B HUX XKUJKOCTH U ra3za Ha MOrpy>KeHHOE B HUX TEJO.
Ha [TOTPy>KEHHOE Teno. BeltankuBaronias OnpeneneHre BBITAIKUBAIOIIEH CHJIBI,
B HUX TEJIO (apxumenoBa) cuia. 3aKOH | AEMCTBYIOLIEH HA TEJI0, HOTPYKEHHOE

Apxumena. [InaBanue Ten.
BoznyxoruaBanue

B JKHUJIKOCTb.
[IpoBeaenue u 00CyK€HUE OMBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTh
BBITAIKABAIONIEH CUJIbI, ICUCTBYIOIIEH HA TEJIO
B KHUIKOCTH, OT 00beMa MOTPYKEHHOU

B JKMJIKOCTb YaCTH TeJla U OT INIOTHOCTHU
JKHUKOCTH.

IIposepka Hezasucumocmu blmanrKusarouels
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cuibl, oeticmayroueti Ha mejlo 8 HCUOKOCU,

om maccwl mend.

HccnenmoBanue 3aBUCUMOCTH Beca Tella B BOJIC

0T 00BeMa MOTPYKEHHOU B KUIAKOCTh YaCTH TeJa.
Pemenwne 3a1a4 Ha MpUMEHEHNE 3aKOHA
ApxuMena v yCIIOBUS TUTABaHUS TEJI.
KoncTtpyupoBanue apeomerpa

WA KOHCTPYHPOBAHHE JIOJKU U OTIPEJICIICHUE €€
Ipy30M0IbEMHOCTH

Hroro no pazgeny

21

PaGoTra u MOIIHOCTH. JHEPrus

5.1

Pabora n MOIIHOCTB

Mexanunueckast paboTa.
MomHocTh

DKCNEPUMEHTAIIBHOE ONPEICIICHUE
MEXaHUYECKOMN PabOThI CHIIBI TSXKECTH

MIPY MAJICHUU TEJIA U CUJIbI TPEHUS

IIPY PABHOMEPHOM IEPEMEIICHUU TEJIa

110 TOPU30HTAIBHON MTOBEPXHOCTH.

Pacuetr MontHoCTH, pa3BUBaEMOM MPU MOABEME
I10 JIECTHULIE.

Pemenue 3ama4 Ha pacueT MeXaHUYECKOM paboThI
Y MOIIHOCTH

5.2

[IpocThlie MEXaHU3MBI

[IpocTbie MEXAaHU3MBL:
pbIvar, 0J10K, HAaKJIOHHAs
IUIOCKOCTB. [IpaBuiio
pPaBHOBECHS phlUara.
[Ipumenenue npasuia
paBHOBECHS pblyara

K 0J10Ky. «30J10TO€

OrnpeneneHre BBIUTPHIIIA B CUJIE MPOCTHIX
MEXaHHU3MOB Ha MPUMEPE pbluara, Mo IBUKHOTO

Y HETIOJIBMYKHOTO OJIOKOB, HAKJIOHHOM TIOCKOCTH.
HccnenoBanue ycioBusi paBHOBECHSI pblyara.
OOGHapykeHue CBONCTB MIPOCTHIX MEXAHU3MOB

B PA3JINYHBIX HHCTPYMEHTAX U MPUCITOCOOTICHUSX,
UCIIOJIb3YEeMbIX B OBITY U TEXHUKE, & TAKXKE

41




npaBuio» Mexanuku. KI1/]
MPOCTHIX MEXAHU3MOB.
[IpocTbie MEXaHU3MBI

B OBITY U TEXHHUKE

B ’KUBBIX OpraHU3Max.
DKCIepUMEHTAIBHOE I0Ka3aTENbCTBO PABEHCTBA
paboT Mpu NPUMEHEHUH MPOCTHIX MEXaHU3MOB.
Onpenenenue KIIJ] HakJIIOHHOM MJIOCKOCTH.
Petienue 3a1a4 Ha mpuMEHEHUE MpaBUiia
paBHOBecus priuara u Ha pacueT KITJ]

5.3 | Mexaundeckas
DHEPTHUS

MexaHnueckas SHEPTUsl.
Kunernueckas

U MOTEHIMAIbHAsA YHEPTHUSL.
[IpeBpaienue ofHOTO BUAA
MEXaHUYECKOI YHEPTUH

B IpYroi. 3aKoH

DKCIEpUMEHTAIBHOE ONPEICICHNE U3MEHEHUS
KMHETUYECKOW U NOTEHLIMAIBbHOW SHEPTUM TEA
IIPY €r0 CKaTHIBAHUU 10 HAKJIIOHHOW TNIOCKOCTH.
DopMyIMpOBaHUE HA OCHOBE HUCCIIEIOBAHUS
3aKOHa COXPAHEHUS] MEXaHUYECKOU IHEPTUU.
OO0cy:xieHue rpaHull IPUMEHUMOCTH 3aKOHA

COXPaHEHUs SHEPTUU COXPAHEHHUS SHEPTUHU.
B MEXaHUKE Perenue 3a1a4 ¢ HCNOIB30BAHUEM 3aKOHA
COXpPaHEHUs SHEPTUU
Htoro no pazneny 12
PesepBHOE Bpems
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOTPAMME
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8 KJIACC

BCIICCTBA

MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUU CTPOEHMS BEIIECTBA.
Macca u pa3mepbl aTOMOB

1 MOJIEKYJI. OTIBITHI,
ITOATBEPHKAAOIINE
OCHOBHBI€ IT0JIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPHH.

Mojenu TBEPAOTO, JKUAKOTO
Y ra3000pa3HOr0 COCTOSIHUI
BEILECTBA.
Kpucrammmueckne

U amop(HbIE Tena.
OOBsICHEHHE CBOMCTB ra3oB,
YKUAJIKOCTEU U TBEPABIX TEI
Ha OCHOBE MOJIOKECHHI
MOJIEKYJIIPHO-KUHETUYECKON
teopun. CMauyrMBaHue

U KalmWUISIPHBIE SIBJICHUS.
TeruoBoe pacmmpeHue

U CKaTHE

No HaunmenoBanue Komnuectso | [Iporpammuoe copepkanrie | OCHOBHBIE BUJIBI JEATEIHLHOCTH O0YYAIOIIUXCS
n/n pa3aeioB U TEM 4acoB
y4eOHOTr0 MpeaMeTa
TenioBble sBJICHUSA
1.1 | CrpoeHue u cBoMcTBa 7 OCHOBHBIE TIOJIOKEHUS HaOnronenue u nHTEpIipeTalust OrnbITOB,

CBUJETENBCTBYIOIINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHUH BEUIECTBA: OIBITHI C pACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJE.

Pelenue 3aa4 1o OEHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €IMHULIE 00beMa
BELIECTBA.

AHanu3 TeKcTa APEeBHUX aTOMHUCTOB (HaIlpUMep,
¢dparmenTa noamsl JIykpenus «O npupoze
BEIIICH») C U3JI0’)KEHHEM 000CHOBAHHUI aTOMHOM
TUIOTE3bI (CMBICTIOBOE UYTEHHUE).

OreHka yoeIuTeTbHOCTH ATUX 000CHOBAHMIA.
OOBsicHeHHE OPOYHOBCKOTO ABUKEHUSI, SIBIICHUSI
T Py3un v pazInyuil Mexay HUIMHU Ha OCHOBE
MTOJIOKEHUN MOJIEKYISIPHO-KUHETUYECKOM
TEOPHUH CTPOCHHUS BELIECTBA.

OObsiCHEHUE OCHOBHBIX Pa3IN4Mil B CTPOCHUU
ra3oB, )KHJIKOCTEW U TBEPBIX TEI

C HUCIIOJIb30BaHUEM TIOJIOKEHHU I MOJIEKYJIISIPHO-
KMHETHUYECKOU TEOPUHU CTPOEHUS BEIIECTRA.
[IpoBeneHre ONBITOB MO BBIPALIUBAHUIO
KpUCTAJUIOB IOBAPEHHOMW COJIM WM caxapa.
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[IpoBenenne u 00BICHEHUE OTIBITOB,
JIEMOHCTPHUPYIOIINX KaUJUISPHBIC SIBJICHUS

U SIBJICHHE CMauyMBaHM.

OOBsiICHEHUE POJIN KaITWJUISIPHBIX SBJICHUI

IS TIOCTYTUICHUS BOABI B OPTAaHU3M PACTCHUM.
HaoOmronenue, npoBeneHue u oObSICHEHUE
OIIBITOB O HAOIIOJEHUIO TEIUIOBOI'O
paclIMpeHus ra3oB, KUJIKOCTENW U TBEPABIX TEIL.
OOBsiCHEHHE COXpaHEeHUs 00beMa TBEP/IBIX TET,
TEKYUECTH >KUIKOCTH (B TOM YHCIIE, Pa3HUIIbI

B TEKYYECTH JIJI Pa3HBIX KUJIKOCTEH),
JIaBJICHUS rasa.

IIpoBeaeHne ONBITOB, AEMOHCTPUPYIOIIUX
3aBHCHUMOCTH JIABJICHHUS BO3yXa OT €ro o0bemMa
Y HATPEBAHMUS WJIN OXJIAXKACHUS, U UX
00BbsSICHEHHE HA OCHOBE aTOMHO-MOJICKYJISIPHOTO
YUYEHHS.

AHanu3 NpaKTUYECKUX CUTYaALINH, CBA3aHHBIX
CO CBOMCTBaMHM T'a30B, )KUJIKOCTEN U TBEPJBIX TEJ

1.2

TennoBbIe TPOIECCHI

21

Temneparypa. CBs3b
TEMITIEPATYpPbl CO CKOPOCTHIO
TEIJIOBOTO JIBUYKEHHUS
yactull. BayTpennss
sHeprus. CnocoObl
VU3MEHEHUs BHYTPEHHEN
SHEPIUH: Terionepeaaya

U COBEpIIECHUE pabOTHI.

OG6ocHOBaHHE MTPABHUII U3MEPEHUS TEMIIEPATYPHI.
CpaBHeHHE pa3IMIHBIX CIIOCOO0B H3MEPCHHUS

U TIIKaJI TEMIIePaTypHI.

HabGmonenne u 00bSICHEHNE ONBITOB,
JTEMOHCTPHUPYIOITUX H3MCHCHUE BHYTPEHHEH
OHEPTUU TeJa B pe3yJbTaTe TeIuionepeaaun

¥ paOOThI BHEIITHUX CHII.

HabGmonenne n 00bsICHEHHE ONBITOB,
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Buas! Teronepenaun:
TEIJIONPOBOAHOCTb,
KOHBEKIIUS, U3ITyYCHUE.
KosnuecTBO TEMIOTHI.

VY nenbHas TENI0EMKOCTh
BemiecTBa. TermoooMeH

Y TEIUIOBOE PaBHOBECHE.
YpaBHEHHE TEILIIOBOTO
Oananca. [1naBnenue

U OTBEpJICBaHUE
KPUCTAINTMYECKUX BEUIECTB.
VY nenpHas Temiora
TJIaBJICHUSL.
[Tapoobpa3oBanue

u KoHJieHcanus. cnapenue.
Kumnienue. Y nenpHast
TEIJI0Ta MapooOpa3oBaHUsI.
3aBUCHUMOCTh TEMIIEPATYPHI
KHIICHUS OT aTMOC(EpHOTO
JTABJICHUSI.

BrnaxnocTs Bo3ayxa.
DHeprus TOIJIUBA.

VY nenbHas TenuoTa
CrOpaHusl.

[Tpunumne! padboThI
TeroBbixX ABurareneit KI1/]
TEIJIOBOTO JIBUTATEISI.

00CyX/IeHHE MPAKTUUYECKUX CUTYalIUM,
JIEMOHCTPUPYIOIIUX Pa3IUYHbIE BUJIbI
TEeIIoNepeaun: TeIIONPOBOJHOCTD,
KOHBEKIIUIO, U3JIyYCHHE.

HccnenoBanue sBICHUS TEMIOOOMEHA

MPY CMENIMBAHUH XOJOAHOM U TOPSTYEN BOJIBL.
HaGnronenue ycraHOBIEHUS TEIIIOBOTO
PABHOBECUS MEXKY TOPSYEN U XOJIOAHON BOJOM.
Omnpenenenue (M3MEpeHUE) KOTUYECTBA
TEIJIOTHI, TOJYYEHHOTO BOOM IIPU TEIIIO0OOMEHE
C HArpeThIM METAJUIMUECKUM LIHJIMHIPOM.
Omnpenenenue (U3MEpPEHUE) YIETbHON
TEIUIOEMKOCTH BEILIECTBA.

Pemienue 3a1a4, CBSI3aHHBIX C BEIYMCIICHUEM
KOJIMYECTBA TEIUIOTHI U TEIJIOEMKOCTH

MIPU TEIJIO0OMEHE.

AHanu3 CUTyalluid MPaKTUYECKOTO
MCIIOJIb30BaHUs TEMJIOBBIX CBOMCTB BEIIECTB

Y MaTepUaJioB, HAPUMED, B IEJISIX
sHEpProcOepeIKSHUSI: TCTIION3OIIAIHSA,
sHeprocOeperarore KphIiii,
TEPMOAKKYMYJISITOPHI U T. 1.

Hab6nronenue siBneHnii ncmapeHus

Y KOHJICHCAIIUHU.

Hccnenosanue mpoiiecca ucnapeHust
Pa3IMYHBIX )KUIKOCTEM.

OObsicHEHUE SIBJICHUIN UCTIAPCHUS
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TemnoBble JABUTAaTCIIN U KOHACHCAIIMK HaA OCHOBC aTOMHO-

Y 3aIlUTA OKPYKAIOLEH MOJICKYJISIDHOT'O YYCHHUS.

CpCabl. Habmoienue n 00bsICHeHHE Tpoliecca KUTICHHUS,
3aKOH COXpaHEHUS B TOM YHCJIC 3aBUCUMOCTH TEMII€PATyPhI

U IpCBpalICHUS SHCPIrun KHUIICHUA OT JaBJICHUA.

B TEILIOBBIX IIPOIIECCAX Omnpenenenne (M3MEPEHNE) OTHOCHTENILHON

BJIQYKHOCTH BO3/yXa.
HaOnronenue npoliecca miaBieHus
KpUCTAJUIMYECKOTrO BEIIECTBA, HAITPUMED, JIb/A.
CpaBHeHME MPOLIECCOB TIJIABJICHUS
KPUCTATTMYECKHUX TEIl U pa3MITYCHUS

[IpU HArpeBaHUU aMOP(HBIX TE.

Omnpenenenve (M3MEepEeHNE) YACIbHON TEIIOTHI
TUJTaBJICHUS JIbJIA.

OObsicHEHUE SIBICHU MJIaBICHUS

U KPUCTAJUTU3AIMH Ha OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YUEHHS.

Pemenue 3aa4, CBS3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TEIIOTHI B MPOLECCax
TEeIIoNepeIauy MpH TIIaBICHUN

Y KpUCTAJUTU3AIINN, UCTIAPEHUH U KOHJICHCAIIHH.
AHanu3 cuTyanui mpaKTUYECKOro MPUMEHEHUS
SIBIICHUH TINIABJICHUS M KPUCTAIUTU3AIINH,
HaIpUMep, MOTYICHUE CBEPXUUCTHIX
MaTepHuayioB, COJIeBas TPEJIKa U Jp.

AHanu3 paboThl U 00bSICHEHUE MPUHIUTIA
JIEHCTBUSI TETIJIOBOTO JIBUTATEISI.




Brraucienue KoJandecTBa TEIIOTHI,
BBIJICJISIIOIIETOCS MTPU CTOPAHUY PA3TAYHBIX
Bu0B ToruiuBa, u KIIJI gsurarens.
OO0cyx1eHrE FKOJIOTHYECKHUX MOCIEICTBUN
WCIIOJIB30BaHUs JIBUTAaTENIed BHYTPEHHETO
CrOpaHMsl, TEMJIOBBIX U TUAPOIIEKTPOCTAHIINI

Hroro no pazgeny

28

3J1eKTpnqec1me M MAarHUTHBIC ABJICHHUA

2.1 | DnekTpuyeckue
3apsIbL.

3apspKEeHHBIE Tena

U UX B3aUMOJCHCTBUS

7

DIIeKTpU3aLHus TEIl.

JIBa poja 3IIEeKTpUYECKUX
3apsAn0B. Bzaumoperncteue
3apsKEHHBIX TEJ.

3akoH KynoHa (3aBUCUMOCTh

CHUJIbI B3aUMOJICCTBUS
3apsKEHHBIX TEll

OT BEJIMYUHBI 3apsII0B

Y PACCTOSIHUSI MEXKY
TeJIaMH).
DIIEKTPUYECKOE TOJIE.
Hanpspxennocts
3JIEKTPUYECKOTO MOJIS.
[IpuHUKD cCyneprio3uuun
BJIEKTPUYECKUX TOJIEN

(Ha KAaUECTBEHHOM YPOBHE).

Hocurenu snekrpuyeckux
3aps0B. DJIEMEHTAPHBIN
BJIEKTPUYECKUN 3apsIl.

HaOmntonenue v mpoBeIeHHUE OMBITOB

T10 DJICKTPU3AIIUU TeJI TPHU CONTPUKOCHOBEHUH

Y UHAYKLHEH.

HaOmronenne u 00bsICHEHNE B3aUMOIEUCTBHUS
OJTHOUMEHHO M Pa3HOMMEHHO 3apsiKEHHBIX TEJl.

OObsicHEeHUE TPUHIUIIA JEHCTBUA 3JIEKTPOCKOIA.

OOBsicCHEHUE SIBIICHUM JIEKTPU3ALIUU

TIPU COMPUKOCHOBEHHU TEJ U UHAYKIIUEH
C UCIIOJIb30BAaHUEM 3HAHUM O HOCUTEISAX
BJICKTPUYECKUX 3aPsAJI0B B BEIIECTRE.
Pacno3naBanue u 00bsICHEHHE SIBJICHUH
AJIEKTPU3ALMHU B OBCEIHEBHOM KU3HU.
HabGmonenne n o0bSICHEHNE ONBITOB,
WJUTIOCTPUPYIOIINX 3aKOH COXPAHEHUS
BJICKTPUYECKOTO 3apsifa.

Habmro1eHre onbITOB 110 MOJISIUPOBAHUIO
CHJIOBBIX JIMHUU 3JICKTPUYECKOTO TOJIS.
HccnenoBanue 1eicTBUS SJIEKTPUUECKOTO OIS
Ha MPOBOJIHUKU U TUDJICKTPUKU
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Crpoenue atoma.
[IpoBoHNKHK

U TUAJIEKTPUKHU. 3aKOH
COXPaHEHMS IJICKTPUUECKOTO
3apsja

2.2

IlocToIHHBIN
AJIEKTPUUECKUN TOK

20

DIEKTPUYECKUI TOK.

VY cI1oBus CyIlIECTBOBAHHUS
AIEKTPUUYECKOTO TOKA.
HcTouHMKN MOCTOSTHHOTO
Toka. JlencTBus
AIEKTPUYECKOTO TOKA
(TeroBOE, XUMUUYECKOE,
MarHuTHOE).
DIIEKTPUYECKHUI TOK

B )KUIKOCTSX U raszax.
DJIeKTpUYECKast UEMb.
Cuna Toka. DNEeKTpUIECKOe
HaIpsKEHUE.
ConpotuBieHue
IIPOBOJIHUKA. Y IEJIBHOE
COMNPOTHUBJICHUE BEIIECTRA.
3akoH Oma 1Jig yyacTka
uenu. [locnenoBarensHoe
Y MapajuieNIbHOE COCTMHEHNE
IPOBOJTHUKOB.

PabGora u MomHocTh
ANEKTPUYECKOTO TOKA.

HaOnronenue pa3nuyHbIX BUAOB IEUCTBUS
AIEKTPUIECKOTO TOKA U 0OHAPYKEHHE ITHX
BHUOB JICUCTBUS B IOBCSIHEBHOM JKU3HHU.
HaOmnronenre BOSHUKHOBEHHUS Ta30BOI0 pa3psiaa
Y 3JICKTPUYECKOTO TOKA B JKUIKOCTH.

COopka u UCTIBITAaHUE DJICKTPUUCCKOM 1IeTTH
MMOCTOSIHHOTO TOKA.

N3mepenune cuipl Toka aMIepMETPOM.
N3Mepenune 3JIeKTpUUeCKOro HanpsiKEHUS
BOJIBTMETPOM.

[IpoBenenue u 00BICHEHUE OTBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTh
AJIEKTPUYECKOTO COMPOTUBIIEHUS] TPOBOJHUKA
OT €r0 JUTMHbI, IUIOIIA X ITOTIEPEYHOTO CEUYCHUS
Y MaTepuarna.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO YEPE3 PEIUCTOP,

OT COPOTHUBJICHUS PE3UCTOPA U HATTPSIKEHUS
Ha pe3uCTopeE.

IIpoBepka mpaBuiia CII0KEHUS HAITPSKEHUN
[P MOCJIEOBATEILHOM COEIMHEHUH JIBYX
PE3UCTOPOB.
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3akoH J[xoyns—JIeHna.
DIIEKTPUYECKUE MU

U TIOTPEOUTENH
AIEKTPUYECKON SHEPTUHN
B ObITy. KopoTkoe
3aMBIKaHUE

[IpoBepka mpaBuiIa JUisl CHIIBI TOKA

IIPU NapaJJIETbHOM COEIMHEHUN PE3UCTOPOB.
AHaNn3 CUTyalluid MOCIEI0BATEIBHOIO U
napajyieIbHOTO COEUHEHUS TPOBOJHUKOB

B JIOMAIIHUX 3JIEKTPUUECKUX CETSX.

Pewenue 3agau ¢ ucnonb3oBaHueM 3akoHa Oma
1 (hopMyJ pacuera HMEKTPUIECKOTO
CONPOTHUBJIEHUS NIPH MOCIET0BATETLHOM

Y MapajuleIbHOM COEAUHEHUH MPOBOIHUKOB.
Onpenenenue pabOThI ANEKTPUUECKOTO TOKA,
IIPOTEKAIOLIETO YEPE3 PE3UCTOP.

OmnpeneneHne MOITHOCTH 3JIEKTPUYECKOTO TOKA,
BBIIEIIEMOM HAa PE3UCTOPE.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA YEPE3
JAMIIOYKY OT HaIpsKEHHS Ha HEW.
Omnpenenenue KII/I narpeBarens.
UccnenoBanue npeoOpa3zoBaHus YHEPTUU

IIPU OABEME T'Py3a IJIEKTPOABUTATEIIEM.
OObsicHEHUE YCTPOUCTBA U MPUHITUTIA TEHCTBUS
JIOMAITHUX JIEKTPOHATPEBATEIIbHBIX MTPUOOPOB.
OOBsiICHEHUE TPUYUH KOPOTKOTO 3aMbIKaHUS

Y TIPUHLININA IEVCTBUA IUIABKUX
[IPEIOXPAHUTEIIEH.

Peuienue 3aa4 ¢ UCMOJIb30BAaHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MarHuTHbIE SIBJICHUS

IlocTOAHHBIE MATHUTHI.
B3aumoneiictBue

Hccaenosanne MaruuTHOTO B3aMMOJIEUCTBUS
MOCTOSHHBIX MAarHUTOB.
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MOCTOSIHHBIX MarHUTOB.
MaruauTHoe 1noz’e.
MarnauTtHoe 1oje 3emiu

Y €ro 3HAYEHHUE JJIs1 KU3HU
Ha 3emie. OnbIT Dpcrena.
MarunurtHoe 1oJie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
AIEKTPOMAarHUTOB

B TeXHHUKE. [[eiicTBue
MarHMTHOTO TOJIS

Ha MPOBOJIHUK C TOKOM.
DIIEKTPOIBUTATEND
MOCTOSIHHOTO TOKA.
Hcnonb3oBanue
3JEKTPOABUrATEIICH

B TEXHUUYECKUX YCTPOUCTBAX
Y Ha TPaHCIIOPTE

N3ydyeHne MarHuTHOTO TOJIsl MOCTOSTHHBIX
MarHUTOB MPHU UX OOBCTMHCHHUH U Pa3/ICIICHUN.
HMccnenoBanne MarHUTHOTO B3aMMOJICHCTBHUS
MMOCTOSIHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTO MOJIs MOCTOSIHHBIX
MarHUTOB IIPU UX 0ObETMHEHUH U Pa3/ICIICHUH.
IIpoBeaeHrEe ONBITOB MO BU3yaTU3ALUH MOJIA
MMOCTOSIHHBIX MarHUTOB.

N3y4deHue siBIeHU HaMarHUYMBaHUS
BCILICCTBA.

HccnenoBanue nerMCcTBUS SJIIEKTPUIECKOTO TOKA
HA MarHUTHYIO CTPEJIKY.

IIpoBeaeHne ONBITOB, AEMOHCTPUPYIOIINAX
3aBUCUMOCTH CHJIbI B3AMMOJICHCTBHUSI KATyIIIKH
C TOKOM U MarHuTa OT CUJIbl U HaIlpaBJICHUS TOKa
B KaTyIlIKeE.

AHanu3 cuTyalui NpakTUYECKOro MpUMEHEHUS
AIIEKTPOMArHuTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, MPOMBILIJIEHHOCTH, MEJIULIMHE).
N3yuenue nercTBUS MAarHUTHOTO MOJIS

Ha IPOBOJIHUK C TOKOM.

N3ydeHnne nercTBUs SIEKTPOABUATATEIS.
Nzmepenue KIIJI anexktpoaBurarenbHON
YCTaHOBKH.

Pacrnio3zHaBaHue U aHanu3 pa3anyHbIX
NIPUMEHEHU N AJIEKTPOIBUTATENIEN
(TpaHcnopT, OBITOBBIE YCTPOWCTBA U Ap.)
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2.4 | DnekTpoMarHUTHas
WHTYKIST

Onbitel @apanes. SABneHue
3IEKTPOMArHUTHOU

uHAyknuu. [pasuiio Jlenua.

DJeKTporeHepaTop.
CnocoObl oJTy4eHUs
AIIEKTPUUYECKON SHEPTHH.

OneITH IO HCCICAOBAaHNIO ABJICHUA
SHCKTpOMaFHHTHOﬁ WHAYKOHUU: UCCIICAOBAHHNC
W3MEHCHUM 3HAYCHUS U HaIlpaBJICHUA
HHAYKOHMOHHOI'O TOKAa

DNEKTPOCTaHIIUU
Ha BO300OHOBIISIEMBIX
UCTOYHUKAX YHEPTUU
Htoro no pazuerny 37
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68

YACOB I1O ITPOTPAMME
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9 KJIACC

JABHKCHHC U CITOCOOBI
€ro OoIIMCaHus

MarepuanbHas TOUKA.
Cucrema otcuera.
OTHOCHUTEIBLHOCTD
MEXaHMYECKOT'O JIBMKCHMSI.
PaBHOMepHOE
MPSAMOJIMHEMHOE JIBUKEHHUE.
HepaBHoMepHOE
MPSAMOJIMHEMHOE JIBUKEHHUE.
CpenHsis 1 MTHOBEHHAs
CKOpOCTb Teja Mpu
HEPaBHOMEPHOM JIBUKEHUM.
Yckopenue.
PaBHOyCKOpEeHHOE
MPSMOJIMHEUHOE JBUKEHUE.
CBo0OoOHOE T1aJIEHUE.
OmnpiTe! 'annnest.
PaBHOMEpHOE NBMKEHUE

110 OKPY>KHOCTH.

Ilepuon n yacrora
oOpaienust. JInneHas

Y yIJIOBasi CKOPOCTH.

Ne HanmenoBanue KomnuectBo | Ilporpammuoe cogepxanue | OCHOBHBIE BUABI IEATEIBHOCTH O0YyUaIOLIUXCS
n/n pa3zenoB U TeM 4acoB
y4eOHOro peaMeTa
Mexannuyeckue siBJIeHUSA
1.1 | Mexanuueckoe 10 MexaHn4uecKoe JBUKEHHE. AHanu3 1 00CyXIeHHUEe Pa3TUIHBIX IPUMEPOB

MEXaHUYECKOTO JBUKCHHS.

OOcyxaeHue rpaHul] IPUMEHUMOCTH MOJENN
«MaTepHualibHast TOUKay.

Onucanue MEXaHU4ECKOTO ABUKEHUS
pazNuYHBIMU criocoOamu (ypaBHEHHE, TabIuUIIa,
rpaduk).

AHaN3 KU3HEHHBIX CUTYAllUH, B KOTOPBIX
IIPOSIBIISIETCS] OTHOCUTEIBHOCTh MEXaHUYECKOTO
JIBU>KCHUS.

HabGnrogenne MexaHM4ecKoro JBUKEHUS Tela
OTHOCUTEJIBHO Pa3HbIX TEJI OTCUETA.
CpaBHeHUE IMyTel U TPACKTOPUN IBUKEHUS
OJIHOTO M TOTO K€ TeJIa OTHOCUTEIBHO PA3HbIX
TEeJ OTCYETa.

Amnanu3 Tekcrta ['anuies 00 OTHOCUTENBHOCTH
JIBU>)KCHUST; BHITIOJTHEHUE 3aJaHUM 110 TEKCTY
(CMBICJIOBOE UTEHHE).

Onpenenenue cpelHel CKOPOCTH CKOJIbKEHUS
OpyCKa Wi ABUKEHUS IIapuKa 10 HAaKJIOHHOU
IJIOCKOCTH.

AHanu3 1 00CyXJIeHUE CIIOCOO0B
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LlenTpOoCcTpEMUTENIEHOE
YCKOpEHUe

MPUOIM>KEHHOTO OIpE/IeTICHNS MTHOBEHHOM
CKOPOCTH.

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO
JIBYOKEHUS (IIIapUKa B )KUJIKOCTH, MOJICTTU
AIEKTPUUYECKOTO aBTOMOOUJIS U T. 11.).
Omnpenenenue nyTu, TPOMICHHOTO 3a JAHHBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH Tea

1o rpauKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JIB>KCHUSI OT BPEMEHH.

OO6cyxKaeHue BO3MOXKHBIX TPUHIIUIIOB
JEUCTBUS MPUOOPOB, UZMEPSIOIINX CKOPOCTh
(ctmIOMETpOB).

Briuncnenue myTyu U CKOpOCTH MpHU
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKEHUU
Tena.

Ornpenenenue MpOMAECHHOTO IyTH U YCKOPEHHUS
JIBIO>KEHUS TeJia 1o TpauKy 3aBUCUMOCTH
CKOPOCTH PAaBHOYCKOPEHHOTO MPSIMOJIMHEUHOTO
JIBI)KCHUS T€JIa OT BPEMEHHU.

IIposepra cunomeswi: eciu

npU PA8HOYCKOPEHHOM O8UNHCEHUU

0e3 HauanbHOU CKOPOCMU NYMU OMHOCAMCSL
KaK psi0 He4emHulX yuces, mo
CO0MEemcmayouue NPOMeNCYmKU 8pemeHu
O0OUHAKOBDL.

OnpeneneHue yCKOpeHus Tena

MIPU PaBHOYCKOPEHHOM JIBKCHUU
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10 HAKJIOHHOM TIOCKOCTH.

N3mepenue nepuoa u 4acToThl 0OpalieHus
TeJIa 10 OKPY’KHOCTH.

Ornpenenenue CKOpOCTH pAaBHOMEPHOTO
JIBU>KEHUS TEJIA IO OKPYKHOCTH.

Pemenue 3ama4 Ha onpeneneHue
KMHEMAaTHUYECKUX XapaKTEPUCTUK
MEXaHMYECKOTO JBUKECHUS PA3IMYHBIX BUIOB.
Pacnio3naBanue v npuOIMKEHHOE OMMCAHUE
Pa3JIMYHBIX BUJOB MEXaHUYECKOTO JBUKECHHS
B IIPUPO/IE U TEXHUKE (HA MpUMepax CBOOOHO
MaJalIINX TeJ, IBUKECHUS KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEACTB U JIp.)

1.2

BzaumoneiicTBue Tei

20

IIepseiit 3akoH HeroTOHA.
Bropoi 3akon HeroToHa.
Tperuit 3akoH HproToHa.
[IpuHIMI cyrneprno3uuuu
CHIL

Cuia ynpyroctu. 3akoH
I'yka. Cuia TpeHus: cuna
TPEHUS CKOJIbKEHUS, CHIIa
TPEHUSI TOKOS, IPYTHE BUJIbI
TPEHUSI.

Cuia TS>KeCTH M 3aKOH
BCEMUPHOTO TATOTEHUSI.
YckopeHue cBOOOHOTO
najieHust. [[Br>keHue miaHer

HaOmronenue u 006CykJ1I€HUE OIBITOB

C IBMDKCHUEM TeJjia IMPY YMEHBIIIEHUH BIUSHUS
JIPYTHUX TeJ, IPEMATCTBYIOMIMX JIBHYKCHUIO.
Ananmus Texcra ['anmies ¢ onmucaHueM
MBICJIEHHOT'O DKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BBITIOJTHEHUE 33JIaHUM 110 TEKCTY (CMBICTIOBOE
YTCHUE).

OO6cy>x1eHre BO3MOYKHOCTH BBITTOJTHEHUS
3aKOHA MHEPIIMH B PA3IMYHBIX CHCTEMax
OTCUETa.

Hab6nronenue u o0CyxieHre MEXaHUIECKUX
SIBJICHUH, IPOUCXOASIIUX B CUCTEME OTCUETA
«Tenexkay» nmpu ee paBHOMEPHOM
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Bokpyr Connua. [lepBas
KOCMHUYECKAsI CKOPOCTb.
HeBecomMoCTh 1 ieperpy3Ku.
PaBHOBECHE MaTepuaabHOU
TOYKHU. AOCOTIOTHO TBEPIOEC
Teno. PaBHOBECUE TBEPIOTO
T€JIa C 3aKPEIJICHHON OChIO
BpallleHud. MOMEHT CUJIBI.
LlenTp TsKECTH

1 YCKOPEHHOM JIBUKEHUH OTHOCUTEIIBHO
KaOuHeTa (PU3UKH.

JlericTBUs C BEKTOpaMU CUII: BBIIIOJIHEHHE
3aJIaHUM M0 CII0KEHUIO U BBIYUTAHHUIO
BEKTOPOB.

Habmroienue u/unm npoBeieHUE OTBITOB,
JEMOHCTPHUPYIOLIUX 3aBUCUMOCTb YCKOPEHUS
Tesa OT MPUIIOKEHHON K HEMY CHJIBI U MacChl
Tena.

AHanu3 1 o0ObsICHEHHE SIBJICHUN

C UCITOJIb30BAaHUEM BTOPOTO 3aKoHa HproTOHA.
Pemenue 3a1a4y ¢ HCIOJIB30BAHUEM BTOPOTO
3akoHa Hpl0TOHA M npaBuiia CI0KEHUS CHJL.
Ornpenenenune )KeCTKOCTH NIPYKUHBI.

AHanu3 cuTyauui, B KOTOPBIX Ha0JII01at0TCs
yrnpyrue negopManuu, U uX 00bsICHEHUE

C UCIIOJIb30BaHKEM 3aKoHa ['yka.

Pemenue 3a1a4 ¢ ucnosb3o0BaHUEM 3aKoHa ['yka.

I/ICCHGI[OBaHI/IC 3aBUCUMOCTHU CUJIbI TPCHUA

CKOJIbKCHHA OT CHJIbI HOPMAJIBHOI'O JaBJICHUS.

OO0cy>xIeHne pe3ynbTaTOB UCCIICIOBAHMS.
Onpenenenue ko3P puuueHTa TpeHUs
CKOJIBKCHUSI.

V3mepeHue CHitbl TPEHUS TTOKOSL.

Pemenwe 3a1a4 ¢ ucmonp30BaHUEM (HOPMYITBI
JUTSL CUJIBI TPEHUS CKOJIBKEHUS.

AHaJIM3 IBHKEHUS TEJT TOJIBKO O JISHCTBHEM
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CHJIBI TSDKECTH — CBOOOJHOTO MaICHUS.
OOBsICHEHHE HE3aBUCUMOCTH YCKOPEHUSI
CBOOOIHOTO ITaJicHUSA OT MacChl TeJIa.

O1eHKa BEIUYHMHBI CUIBI TATOTCHHUS,
JICUCTBYIOIIEH MEXY IBYMS TEJIaMU

(mJ1g pa3HBIX Macc).

Ananu3 IBMKEeHUS HEOESCHBIX Tell

MO, ACMCTBUEM CHUJIBI TATOTCHHUS

(c ucroap30BaHUEM JIOTIOTHUTEIBHBIX
MCTOYHHUKOB UH(POPMALIHH).

Pemienue 3aa4 ¢ MCnoap30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTEHUS U (POPMYIIBI

JUUISL pacyeTa CUJIbl TSDKECTH.

AHanu3 OpUrMHAJIBHOTO TEKCTA,
OMHCHIBAIOIIETO MPOSIBJICHUSI 3aKOHA
BCEMUPHOTO TATOTEHUSI; BHIMIOJHEHUE 3a/IaHUI
M0 TEKCTY (CMBICIIOBOE UTEHHUE).

HaOmronenue u 006CykJI€HUE OIBITOB

110 U3MEHEHMIO BEca Tejla MPU YCKOPEHHOM
JIBIDKCHHH.

AHanu3 yCI0BHUM BO3SHUKHOBEHHUS HEBECOMOCTH
U TIepErpy3KH.

Pemienue 3a1a4 Ha onpeiesieHUE Beca Tena

B Pa3JIMYHBIX YCIOBUSIX.

AHanu3 cui, AEUCTBYIOIINX Ha TEJIO,
MOKOSIIIEECs Ha OTIope.

OrnpeneneHue IeHTpa TSHKECTH Pa3IMYHbIX TeJ
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1.3.

3aKOHBI COXPAaHEHUS

10

Nmnynec Tena. U3mMeHeHue
UMITyJIbca. VIMITyJIbC CUIIBL.
3aKOH COXpaHEHUS
uMIyabca. PeaktuBHOE
JIBUYKEHUE.

Mexanuueckasi paborta

Y MOIITHOCTB. PabGoTa cun
TSAKECTH, YIIPYTOCTH,
TpeHus. CBsA3b SHEPTUH

1 paboTsl. [loTeHmanpHas
DHEPIUs Tena, MOJHATOrO
HaJl IOBEPXHOCTHIO 3EMJIU.
[loTeHnManbHAs YHEPTUS
CKaTOM MPYKUHBI.
Kunernueckas sueprusi.
Teopema 0 KUHETUYECKOHN
DHEPI'UH. 3aKOH COXPAHEHUS
MEXaHHYECKON YJHEPTUH

HaOnronenue u o0CykAeHUE ONBITOB,
JEMOHCTPUPYIOLIUX [Tepeady UMITYJIbCa

IIPU B3aUMOJICHCTBUM TEN, 3aKOH COXPaHEHUS
UMITYJIbCA MPU a0COIIOTHO yIIPYTroM

Y HEYIIPYTOM B3aWMOJCHUCTBUU TEI.

AHanuM3 CUTyaluii B OKpyKarolen )KU3HU

C UCITOJIb30BAHUEM 3aKOHA COXPAHEHUS
UMITYJIbCA.

Pacnio3naBaHue sIBJIEHUS pEAKTUBHOTO
JIBUKEHUSA B IPUPOJIE U TEXHHUKE.
[IpumMeHeHune 3aK0Ha COXPaHEHUS UMITYJIbCa
JUISl pacyeTa pe3yJbTaTOB B3aUMOIECUCTBUS TeEll
(Ha mpuMepax HEeyIpyroro B3auMoJIeHCTBHSI,
YIPYTroro HEHTPAIBHOIO B3aUMOJEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OTHO U3 KOTOPBIX
HETIOABUKHO).

Pemenne 3a1a4 ¢ HCNOJIB30BaHUEM 3aKOHA
COXpPaHEHMS UMITYJIbCA.

Onpenenenne pabOThI CUIIBI YIPYTOCTH

IIPU IOIbEME T'Py3a C HCIOJIb30BAHUEM
HEMOJBUYKHOTO U MOABUKHOTO OJIOKOB.
N3MepeHne MOIHOCTH.

N3mepenne noTeHManbHON SJHEPTUH YIIPYTO
ne(opMUPOBAHHON TIPYKUHBI.

N3mMepeHre KHHETUYECKON SHEPTUU TEJIA

10 JUIMHE TOPMO3HOTO Iy TH.
DKcnepuMeHTAIbHOE CPABHEHUE U3MEHEHUS
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MOTEHIMAIIBHOW U KHHETUYECKOU SHEPTHI Tela
IIPU JBVYKEHHUH 110 HAKJIOHHOW IIOCKOCTH.
DKcnepuMeHTaAIbHAS IPOBEPKA 3aKOHA
COXPAaHEHUS MEXaHUYECKON YHEPTUH

py CBOOOJHOM I1aJIEHUU.

IIprMeHeHne 3aK0Ha COXPAHEHUS
MEXaHUYECKOM SHEPIUH IS pacyera

MOTEHINAJIbHON U KHHETUYECKON SHEPTHUM TENa.

Pemenue 3a4a4 C UCIIOJIb30BAHUEM 3aKOHA
COXpPaHCHUA MEXaHMYECKOU OHCPIun

Hroro no pazgeny

40

Mexannueckne KoJ1e0aHUs U BOJTHBI

2.1

MexaHnueckue
KoJicOaHus

7

KonebarenbHoe ABUKEHUE.
OCHOBHBIE XapaKTEPUCTUKH
KOJIeOaHU: EPUO/I,
4acToTa, aMIUIUTY/a.
MaremaTH4eCKUi 1
MPY>KUHHBIN MasSTHHKH.
IIpeBpamenue sHEprun
pH KoJieOaTeIHbHOM
JIBUKCHUH.

3aTyxaronue KojaeoaHus.
Brinyx1eHHbIE KOJIeOaHusl.
Pe3onanc

Haomronenne konebaHuii moa JEHCTBUEM CHIT
TSYKECTU U YIIPYTOCTU U OOHApYKEHUE
MOA0OHBIX KOJIEOAHUI B OKPYIKAIOIIIEM MHUPE.
Amnanu3 konebaHuil rpy3a Ha HUTH

U Ha MpYyKHUHE.

OmnpeneneHue 4acTOThl KOJICOaHUI
MaTEMaTHUYECKOTO U MIPY>KUHHOTO MasSTHUKOB.
HaGmronenne u 00bsICHEHNE SIBICHUS
pEe30HaHca.

HccnenoBanue 3aBUCUMOCTH TIepHoOa
KOJIcOaHMI TTOIBEIIIEHHOTO K HUTH TPy3a

OT JUIMHEI HUTH.

[TpoBepka HE3aBUCHMOCTH IIEpHOIa KOJIeOaHU

rpysa, noABCIICHHOTO K JICHTC, OT MaCChI I'py3a.

Hab6nronenue u 00Cyx1eHNEe OMBITOB,
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JEMOHCTPUPYIOIINX 3aBUCUMOCTh TIEPHO/Ia
KOJICOaHMI MTPY>KUHHOT'O MasiTHUKA OT MACChI
rpy3a U KECTKOCTHU MPYKUHBI.

[IprMeHeHne MaTeEMaTUIECKOTO

U MIPY>KUHHOTO MAagTHUKOB B KaueCTBE MOIeIIeh
JUTSL OTIMCAHMSI KOJIEOAHUM B OKPY’KaIOIIEM
MUpE.

Pemenue 3a7a4, CBSA3aHHBIX C BBIYUCIICHUEM
WJIU OLIEHKOW YacTOTHI (IIepruoja)
Kosie0aHui.

Hszmepenue yckopenus c60600H020 NA0eHUs.

2.2

Mexannueckue
BOJIHBI. 3BYK

MexaHn4ecKre BOJTHBI.
CBolicTBa MEXaHUYECKUX
BOJH. [IpononsHbIE

Y TOTNEPEUYHBIC BOJTHBI.
JlirHA BOJIHBI ¥ CKOPOCTH €€
pacrnpocTpaHeHHUs.
MexaHn4eCcKre BOJTHBI

B TBEPJIOM TeJIe,
CEUCMHMYECKHE BOJIHBI.
3ByK. [ pOMKOCTB 3ByKa

1 BbIcOTa TOHA. OTpakeHue
3ByKa. MHdpa3Byk

U yIBTPa3BYK

OOHapyXeHHUE U aHATN3 BOJTHOBBIX SIBJICHHM
B OKPY’KaOIIEM MHpE.

HabGnronenue pacnpocTpaHeHus TPOI0TbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJIEIIN)

1 O0HAPY)KEHNE aHAJIOTUYHBIX BUOB BOJTH

B IIPUPO/IE (3BYK, BOJTHBI HA BOJIE).
Brraucnenre qJJIMHBI BOJTHBI M CKOPOCTH
pacnpocTpaHEHHS 3BYKOBBIX BOJIH.
DKCIepUMEHTAIBHOE OTIPeIeTICHNE TPAHMII
YJaCTOTHI CJIBIIIIMMBIX 3BYKOBBIX

Kosie0aHui.

HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa

OT YacTOTHI (B TOM YHCIIC, C UCIIOIH30BAHUEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).
HaOmronenne u 00bsICHEHUE ABJIEHUS
aKyCTHYECKOTO pEe30HaHCA.
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AHanmM3 OpUTHHAIBHOTO TEKCTA, TOCBSIICHHOTO
MCIIOJB30BaHUIO 3BYKa (WM YIBTPa3BYKa)

B TEXHUKE (IXOJIOKAIHSI, YIBTPa3BYK

B MEJIUIIMHE U JIP.); BBITIOJTHCHHUE 3aJaHHIA

10 TEKCTY (CMBICIIOBOE YTCHHE)

Hroro no pazgeny

15

3JICKTpOMaFHI/lTHOe IMOJI€ 1 3JICEKTPOMAIrHUTHBLIC BOJIHBI

3.1 | DnaekTpoMarHuTHOE 6 DJEKTPOMarHuTHOE MOJIE. [TocTpoenue paccyxaeHHii, 000CHOBBIBAIOIINUX
nosjie DNEKTPOMAarHUTHBIE BOJIHBL. | B3aUMOCBA3b JJIEKTPUYECKOTO U MATHUTHOTO
Y 3JIEKTPOMATrHUTHBIE CaoiicTBa TIOJIEH.
BOJIHBI AJIEKTPOMArHUTHBIX BOJIH. OKCHepUMEHTAIBHOE U3YyYEHUE CBOWCTB
[IIkajya SJIEKTPOMArHUTHBIX | AIEKTPOMArHUTHBIX BOJH (B TOM YHCIIE
BOJIH. Mcrioibp30Banue C IOMOIIIBI0 MOOMJILHOTO TeNeoHa).
3JIEKTPOMArHUTHBIX BOJIH AHann3 peHTTeHOBCKUX CHIMKOB
JUISl COTOBOM CBSI3H. YeJI0BEYECKOI0 OpraHu3Ma.
DNEKTPOMAarHUTHAs IPUPOJA | AHAIHU3 TEKCTOB, OMUCHIBAIOIINX MPOSIBICHMUS
cBera. CKOpOCTh CBETa. 3JIEKTPOMAarHUTHOTO HU3JIyY€HUsl B IPUPOJIE:
BonHoBbIe cBoiicTBa cBeTa ’KMBBIE OPTaHU3MBbI, U3JTy4Y€HUsI HEOECHBIX TeJ
(CcMBICTIOBOE UTEHUE).
Pacno3znaBaHue 1 aHanM3 pa3InyHbIX
MPUMEHEHUH IEKTPOMArHUTHBIX BOJIH
B TEXHUKE.
N3y4eHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3anay ¢ ucnosib3oBanueM Gopmyi
JUTSL CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, JITTHHBI
BOJIHBI M 9aCTOTHI CBETA
Hroro no pazneny 6
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CBeToBbBI€ SIBJICHUS

4.1

3aKOHBI
pacrpocTpaHeHUs
CBETa

JIydyeBas Mojieb CBETA.
HMcTouHuKHU cBeTa.
[TpsiMmonuHetHOE
pacnpoCTpaHEHHE CBETA.
3atmenusa ConHua u JIyHBL.
OTtpaxenue cera. [1mockoe
3epKajo. 3aKOH OTPaKEHUs
CBETA.

[Ipenomiienune cBeta. 3aKOH
npesomMiieHus ceerta. [lonHoe
BHYTPEHHEE OTPAKECHUE
cBeTa. Vcnonn3oBanue
MOJTHOTO BHYTPEHHETO
OTPAKECHUS B ONITUYECKUX
CBETOBOJAX

Hab6nronenue onbITOB, EMOHCTPUPYIOIINX
SIBJICHHUE TPSMOIMHEIHOTO
pacnpocTpaHeHHs CBETa

(BO3HMKHOBEHHE TE€HU U MOJIYTEHH),

U UX UHTEPIIPETAIHS C UCII0JIb30BaHUEM
MOHSATHUS CBETOBOTO JIyya.

OOBbscCHEHNE U MOJIETTUPOBAHUE COTHEYHOTO
Y JTyHHOT'O 3aTMEHHUI.

HccnenoBanne 3aBUCUMOCTH

yTila OTPaKEHMs CBETOBOIO JIy4a OT yTIjla
NAJCHHUSL.

N3yuyeHue cBOWCTB N300paKEHUA B INIOCKOM
3epKaje.

HaOmronenne u 00bsICHEHUE OMIBITOB

0 MOJIYYEHHIO H300paKE€HUN B BOTHYTOM

Y BBIYKJIOM 3€pKaJIax.

Hab6mronenue u 00bsiCHEHUE OTBITOB

MO MPEJTOMIICHHUIO CBETA HA TPAHULIE
Pa3IUYHBIX CPEM, B TOM YHCJIE OIBITOB

C TIOJIHBIM BHYTPEHHUM OTPAKEHHUEM.
HccnenoBanue 3aBUCUMOCTH yria
MPEJIOMJIEHUS OT YIJIa aJeHUsl CBETOBOTO JTyya
Ha TPaHULIE «BO3TYyX—CTEKIIOM.
Pacrnio3zHaBanue sIBJICHUN OTPAKEHUS

Y MPEJIOMJICHHUS CBETA B TOBCEIHEBHOMN
KHU3HU.
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AHanu3 1 00bSICHEHUE ABJICHUS ONITHYECKOTO
MUpaxa.

Pemenue 3a7a4 ¢ HCNOJIb30BaHUEM 3aKOHOB
OTPaXXEHUS U MPEJIOMJIICHUS CBETA

4.2 | JIuH3bI U ONITHYECKHE 6 JIunza. Xox myueii B muH3e. | [lomydeHne n300pakeHuil ¢ TOMOLIBIO
puOOpbI OnTuyeckas cucreMa coOuparolle u paccenBaroniei JuH3.
¢doroanmapara, Mukpockorna | Onpenenenue GOKyCHOTO pacCTOSHUS
u Teneckomna. ['na3 kak Y ONTHYECKOU CHJIBI COOMPAIOIIEH
ONTUYECKAsi CUCTEMA. JVH3BL.
bimsopykocTh AHaM3 yCTpOWCTBA U IPUHLNIIA AEHCTBUS
U TaJTbHO30PKOCTh HEKOTOPBIX ONTHYECKUX PUOOPOB:
¢doToanmapara, MUKPOCKOTIa, TEIECKOTIA.
W3ydenne Moenu riaa3a Kak ONTHYeCKON
CHCTEMBI.
AHanu3 sIBIEHUN OJIM30PYKOCTH
U TATbHO30PKOCTH, IPUHIIHIIA 1eHCTBUS
OYKOB
4.3 | Paznoxenue 0e10ro 3 Pasznoxenue Genoro ceseta HabOmronenue pasnoxeHus 0e1oro cBeta
CBETa B CIIEKTP B criekTp. OnbIThl HptoTOHA. | B CIIEeKTp.
ClioxeHue CreKTpaIbHBIX Habmronenune u 00bsICHEHHE OIBITOB
BeToB. [lucnepcus ceeta 10 TIOJTyYEHUI0 O€JI0ro CBeTa MPHU CII0KEHUU
CBETa pa3HbIX LIBETOB.
[TpoBenenue u 0ObSICHEHHUE OTIBITOB
10 BOCTIPUSITHIO IIBETA TIPEIMETOB MIPH UX
HAOJIOICHUH Yepe3 IBETOBBIC (PUITBTPHI
(LIBETHBIE OYKH)
Wroro o pazaeny 15
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KBaHTOBBIE SIBJIEHUS

5.1 | Ucnyckanue u OmnswiTel Pezepdopaa O6cyxaenue 1eau onbiToB Pezepdopaa
MOTJIOLIEHUE CBETA Y TJIaHETapHAask MOJIEIb T10 UCCJIEJOBAHUIO aTOMOB, BBIJIBUKEHHE
aTOMOM aroma. Moznens atoMa bopa. | runore3 0 BO3MOKHBIX pe3yJIbTaTaX ONbITOB

HcnyckaHne u MOIJIOIIEHUE | B 3aBUCUMOCTH OT IIPEATIOIATaeMOr0 CTPOEHUS

cBeTra aToMOM. KBaHTBL. aTOMOB, (popMyITHpOBaHKE BHIBOIOB

JInnenyaTteie CIEKTPBI U3 pE3yJIbTAaTOB OIIBITOB.
OO6cyxkaeHue NpOTUBOPEUNiA MIIaHETaPHON
MOJIEJIA aTOMa U OCHOBAHUM I TUTIOTE3bI
bopa o cranimonapHbIx OpOUTaX AIEKTPOHOB.
Hab6nrofneHue CruionHpixX U JIMHEWYaThIX
CIIEKTPOB U3JTy4YECHUS PA3JINYHBIX BEIIECTB.
OObsicHEHUE TUHENYATHIX CIIEKTPOB U3ITYUCHHUS

5.2 | CtpoeHre aTOMHOTO PanunoaktuBHOCTh. Anbda-, | OOCyXaeHUE BOZMOKHBIX TUIIOTE3 O MOJEISAX

saapa

0eTa- ¥ raMMa-u3IIy4deHUsI.
CtpoeHue aTOMHOTO s]1pa.
Hyknonnast moaenp
aTOMHOTO sigpa. M30TomsI.
PagnoakTuBHEBIE
npespatenus. [lepuon
MoJIypacnajia aTOMHBIX SIAEP

CTPOEHHS sizIpa.
Onpenenenue cocTasa siiep MO 3aJlaHHBIM
MacCOBBIM U 3apsIIOBBIM YUCIIaM

¥ TI0 TIOJIOXKEHHUIO B IEPUOTNIECKON CUCTEME
3JIEMEHTOB.

AHanu3 U3MEHEHUs COCTaBa sApa U ero
MOJIO’KEHUS B IEPUOINYECKON cHUCTEME

IpU 0-PaTUOAKTUBHOCTH.

HccnenoBanue TpeKOB 0.-4aCTHIL IO TOTOBBIM
doTorpadusim.

OOHapy>xeHue 1 U3MEpPEHNE PagualiOHHOTO
¢oHa ¢ MOMOLIBIO JO3UMETPA, OLIEHKA ETO
WHTEHCHUBHOCTH.
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Amnann3 OMoJI0THYSCKUX U3MECHEHMH,
MIPOUCXOIAIINX MO ICUCTBUEM
PaIMOaKTUBHBIX M3TyUYCHHI.
Hcnonb3oBaHue paluOaKTUBHBIX W3ITYYCHUI
B MCIUIIHE

5.3 | SnepHbie peakuyu 7 Snepusie peakunu. 3akoHbl | PenieHue 3aga4 ¢ UCHOJb30BAaHUEM 3aKOHOB
COXpaHEHHUS 3apsAI0BOrO COXpaHEHHSI MACCOBBIX U 3apsiAOBBIX YUCET
1 MacCOBOTO YHCEJI. Ha ONpeAesICHUE PEe3YIbTAaTOB SIEPHBIX
DHeprus CBA3U aTOMHBIX peakIuii; aHaJIu3 BO3MOKHOCTH
anep. CBsi3b Macchbl WJIM HEBO3MOYKHOCTH SIIEPHOUN pEAKIINH.
u sHeprun. Peakuuu cunre3a | OrieHKa SHEPTUHU CBSI3H SICP C HCIOJIb30BaHHEM
u fenenus sauep. Mcrounuku | opmynsl DiiHIITEHHA.
sHepruu CosHIa U 3BE31. OO6cyKaeHue MepcrneKTUB UCIOJIb30BaHUS
SnepHast sHEpreTHKA. YIOPaBJsieMOro TEPMOSIAEPHOTO CUHTE3A.
[JelicTBus paluOaKTUBHBIX OO0cyx1eHre MPEUMYIIECTB U SKOJIOTMYECKUX
W3JIy4YCHUHN HA )KUBbIC npo0JieM, CBSI3aHHBIX C SIIEPHON SHEPTETUKOM
OpraHU3MBbI

Htoro no pazgeny 17

IHoBTOpHUTEJIHbHO-0000IAK0IIMH MOLYJIb

IToBTOpEHME 9 CucreMatu3anus BrimonHnenne yueOHBIX 3a1aHUH, TPEOYIOIITUX

1 000011IeHUE
coliep KaHus Kypca
dbusuku 3a /-9 Kacchl

1 000011IeHHE TTPEIMETHOTO
COJIEp)KaHMS U OITbITA
JESATCIIbHOCTH,
IPUOOPETEHHOTO

MIPY U3yYEHUU BCETO Kypca
(bU3UKK OCHOBHOTO OOIIETr0
oOpa3oBaHuUs.

JIEMOHCTpALIMY KOMIIETEHTHOCTEM,
XapaKTEePU3YIOIIUX €CTECTBEHHOHAYUYHYIO
rPaMOTHOCT:

— MIPUMEHEHHUS TTOTYUYCHHBIX 3HAHUI

JUJIs HAYYHOT'O OOBSICHEHUS (PU3UUECKUX
SIBJICHUM B OKPY>KAIOLLEW IPUPOJIE,

B IOBCEJTHEBHOM KW3HU U BBISIBJICHUS
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[ToaroroBka k

OCHOBHOMY
roCyJJapCTBEHHOMY
’K3aMeHy 1o (pu3nKe

TUTsT O0yYJarOIIMXCS,
BBIOPABIINX 3TOT Y4EOHBI
npeaMeT

(bu3HUEeCKIX OCHOB psiJia COBPEMEHHBIX
TEXHOJIOTUH;

— MIPUMEHEHUSI OCBOECHHBIX
3KCIIEPUMEHTAIIBHBIX

YMEHUMN

JUTS UCClie1I0BaHus (PU3UYECKUX
SIBJICHUM, B TOM YHCJIE JJISI TPOBEPKU
TUIIOTE3

Y BBIABJICHHS 3aKOHOMEPHOCTEM.
Pemienune pacueTHbIX 3a/1a4, B TOM YHCIIE
MPEANOJIAraloINX UCIOIb30BAHUE
bu3nYecKrX MOJIeNiel 1 OCHOBAHHBIX Ha
COJIEp’KaHUM PA3IUYHBIX Pa3J/IeNIOB Kypca
(du3uKH.

BrinosiHeHue 1 3a1uTa rpynnoBbIX

WJIU UHJIMBUAYAIIbHBIX IPOEKTOB,
CBSI3aHHBIX C COJIepKaHUEM Kypca PU3HKH

Hroro mo pazneny 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnbsie IIpakTHyeckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bubnunoreka LIOK
https://m.edsoo.ru/7f416194
11 ®dusuka - HayKa o MPUPOe 2 OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bubnunoreka LIOK
https://m.edsoo.ru/7f416194
1.2 dusnueckue BEINYNHBI 2 1 OU3MKOH JIAb
https://physicon.ru/eor-
list/4-fizika
bu6nunorexa LIOK
https://m.edsoo0.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/I MO3HAHHSI 2 1 OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
Hroro mo pazneny 6
Pasnen 2. [lepBoHayaibHbIe CBeAeHNS 0 CTPOCHUH BelleCTBA
but6mmoreka [IOK
https://m.edsoo0.ru/7f416194
2.1 CrtpoeHue BemiecTBa 1 ®U3MKOH JIAB

https://physicon.ru/eor-

list/4-fizika
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https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika

99 JIBr>KeHWE U B3aUMOJICMCTBUE YaCTHI]
' BEILIECTBA

2.3 AFpeFaTHBIe COCTOsIHHUA BEIICCTBA

bubnunoreka LIOK
https://m.edsoo.ru/7f416194
®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

bu6nmoreka [IOK
https://m.edsoo0.ru/7f416194
OU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazneny

Pa3nen 3. /IBu:xeHHe ¥ B3auMo/ielicTBUE TeJl

3.1 MexaHnueckoe IBIKEHUE

3.2 WNuepuus, Macca, IIIOTHOCTh

bubnunoreka LIOK
https://m.edsoo.ru/7f416194
®U3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

bubnunorexa LIOK
https://m.edsoo.ru/7f416194
®UN3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

3.3 Cumna. Buner cun

Hroro no pazneny

14

21

but6mmorekxa [IOK
https://m.edso0.ru/7f416194
®OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
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https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
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https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika

4.1

4.2

Masnenue. Ilepenaya naBieHus TBEPABIMU
TCI1aMU, X KUJAKOCTAMHU U ra3aMu

HaBJ’ICHI/Ie KHNIKOCTH

bubnunoreka LIOK
https://m.edsoo.ru/7f416194
®U3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

bu6nmoreka [IOK

https://m.edsoo0.ru/7f416194
OU3UKOH JIAB

https://physicon.ru/eor-
list/4-fizika

4.3

4.4

ATmochepHoe naBiieHue

JlelicTBuE KUIKOCTH U Ta3a HA NMOTPYKEHHOE
B HUX TEJIO

bubnunoreka LIOK
https://m.edsoo.ru/7f416194
®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

bu6nmorexa LIOK
https://m.edsoo.ru/7f416194
®UN3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazneny

Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus

21

5.1

5.2

Pabora 1 MOIIHOCTH

HpOCTLIC MCXaHHU3MbI

but6mmorekxa [IOK
https://m.edsoo.ru/7f416194
®U3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

bubnunotexa LIOK
https://m.edsoo.ru/7f416194
®U3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika
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bubnunoreka LIOK
https://m.edsoo.ru/7f416194

5.3 MexaHnuecKasi SHeprus 4 1 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazaeny 12
bubnunoreka LIOK
https://m.edsoo.ru/7f416194

PesepBHOE Bpems 3 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM uugposbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pen 1. TerioBble AiBJIeHUSA
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
11 CrpoeHnue u CBOICTBA BELIECTBA 7 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
1.2 TemoBele poLeccol 21 1 5 ®U3VKOH JIAB
https://physicon.ru/eor-
list/4-fizika
Wroro mo paszneny 28
Pa3pea 2. DiekTpuyecKkne M MATHUTHBIC SIBJICHHSA
bu6mmorexa [IOK
DNeKTpUUYeCcKue 3apsiabl. 3apsHKEHHBIE Tela hittps://m.edsoo.ru/7t4181ce
2.1 N 7 1 OU3MKOH JIAb
SAIMONICHCTBHC https://physicon.ru/eor-
list/4-fizika
bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN MEKTPUYECKUI TOK 20 2 7 ®U3VKOH JIAB

https://physicon.ru/eor-

list/4-fizika
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2.3 MarsuTHbIE SIBICHUS

1.5

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

2.4 DJIEeKTpOMarHuTHask UHIYKIUS

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce
OU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

37

68

14.5

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce
®U31KOH JIAB
https://physicon.ru/eor-

list/4-fizika
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanue pa3aesioB H TeM nudpoBLIe
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
bu6mmoreka [IOK
M https://m.edsoo.ru/7f41a4a6
€XaHNYECKOE IBUYKEHUE U CIIOCOOBI €ro
1.1 10 1 OU3UKOH JIAB
ONUCAHUS .
https://physicon.ru/eor-
list/4-fizika
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
1.2 BsanmonelicTBue Ten 20 1 3 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
13 3aKOHBI COXPaHEHUs 10 3 ®U3VKOH JIAB
https://physicon.ru/eor-
list/4-fizika
Hroro mo pasneny 40
Pa3gen 2. Mexann4yeckue KoJe0aHUA M BOJIHBI
bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
2.1 Mexanuueckue KoJieOaHus 7 3 OU3MKOH JIAb

https://physicon.ru/eor-
list/4-fizika
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2.2 MexaHu4eckre BOIHBI. 3BYK 8

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazaeny 15

Pa3nea 3. DjieKTpoMarHuTHoeE 1oJie U 3J1eKTPOMATHUTHBIE BOJIHBI

SJ'ICKTpOMaFHI/ITHOG II0JIE 1
QJICKTPOMAarauTHBIC BOJIHbBI

3.1

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
OU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Wroro mo pazneny 6

Pa3nen 4. CBeToBbI€e IBJICHUS

4.1 3aKOHBI pacCIPOCTPAHEHUs CBETA 6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

4.2 JIuH3b1 U onTUYECKUE TPUOOPHI 6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

4.3 Paznosxenue 6enoro cBeta B CIIEKTP 3

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
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Hroro no pazaeny 15
Pa3pen 5. KBanToBble iBJICHUSA
bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
51 Hcnyckanue u MorJIonieHue CBETa aTOMOM 4 1 ®U3UMKOH JIAb
https://physicon.ru/eor-
list/4-fizika
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
5.2 Crpoenue aToOMHOro siapa 6 1 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
5.3 SnepHble peakuun 7 1 ®U3VKOH JIAB
https://physicon.ru/eor-
list/4-fizika
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
bu6mmorexa [IOK
[ToBTOpeHme n 0000IIEHNE CONEePKAHUS hitps://m.eds00.ru/7t41a426
6.1 « a (bﬂ ki 38 7-9 K12 9 2 OUN3UKOH JIAB
ype 3 3 ce https://physicon.ru/eor-
list/4-fizika
Hroro mo pasneny 9
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 27
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IHOYPOYHOE IIVTAHUPOBAHUME

7 KJIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jara
U3ydeHus

JIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

®usnka — Hayka 0 IpUpOJE.
SIBnennsa npuponsl. dusnyeckue
SBJICHUS

MeXaHI/I‘leCKI/Ie, TCIIIIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUSA

duznyeckue BeINYUHBI U UX
U3MepeHne

https://m.edso00.ru/3c9c9366

https://m.edsoo.ru/df1f6fb8

https://m.edsoo.ru/6185e41e

VYpok-uccnenosanue "M3mepenne
TEMIIepaTyphl IPH TOMOIIH
KHUJIKOCTHOTO TEPMOMETpA U
JaT4yrKa TeMneparypol”

https://m.edsoo.ru/2312c9d7

Kaxk ¢wusuka u npyrue
€CTECTBEHHbBIC HAYKU U3y4YalOT
npupoay. EcTecTBeHHOHay4HBIN
MeTO/JI To3HaHusa. Onucanue
(UBHYECKUX SIBICHUHN C TIOMOIIIBIO
MoJenen

https://m.edso0.ru/3842f3a4

VYpok-uccnenoanue "[IpoBepka
TMIOTE3bI: 1aJbHOCTh I0JIETA
miapuka, mymeHHOro

https://m.edsoo.ru/145e7ble
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TOPU30HTAIILHO, TEM OO0JIbIIe, YeM
OoJibIIe BhICOTA MmycKa"

Crpoenue BemiectBa. OMbITHI,
JTIOKA3bIBAIOIINE TUCKPETHOE
CTPOEHUE BEIECTBA

I[BI/I}KCHI/IC JacTull BEIICCTBa

https://m.edsoo.ru/12a57dbb

https://m.edsoo.ru/bcdf4162

Ypoxk-uccnenoanue «OIMbITHI 110
HAOJII0ICHUIO TEIIOBOTO
pacuIupeHus Ta30B»

https://m.edsoo.ru/dc28d455

10

11

12

13

ArperaTHble COCTOSIHMSI BELLIECTBA

Bzaumocss3s MCKAY CBOMCTBaMH
BCIICCTB B PA3HBIX aIpCraTHbBIX
COCTOsAHUAX U UX

ATOMHOMOJICKYJIAPHBIM CTPOCHUCM.

Oco0eHHOCTH arperaTHbIX
COCTOSTHUH BOJIEI

MexaHnueckoe ABUKEHUE.
PaBHOMEpHOE M HEpaBHOMEPHOE
JIBI>KEHUE

Ckopoctb. EnMHHLIBI cCKOpOCTH

https://m.edsoo.ru/93dd87d7

https://m.edsoo.ru/bb22e4a5

https://m.edsoo.ru/43ceab19

https://m.edsoo.ru/fdd6c394

14

15

16

Pacuer IMYTH 1 BpEMCHU ABHUXKCHUA

Huepuus. 3akoH UHEPIUH.
BzaumopeicTue Ten Kak npuIMHa
M3MEHEHUS CKOPOCTHU JIBUKEHUS
T

IInotHoCTE BemecTBa. Pacuer
Macchl U 00beMa Teja 1o €ro
IJIOTHOCTH

https://m.edsoo.ru/f1164e28

https://m.edsoo.ru/7b9b482e

https://m.edsoo.ru/4cd7ale8
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JlaboparopHas paboTa

17 «Omnpenenenre MIOTHOCTH https://m.edsoo.ru/766f1f89
TBEPJIOTO TEIA»

18 Pemterrte saza 1o TeMe https://m.edso0.ru/3f769a5a
"[ImoTHOCTB BemiecTBa"
Cwta KaK XapakTepHUCTHKA

19 B3auMoaercTBuA Teil. Cuita https://m.edsoo.ru/2546928¢
ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3yuenue

20 SABHCHMOCTH PacTbReHiA https://m.edso0.ru/afbd9bdd
(medopmariun) Npy>KUHBI OT
MPUIIOKEHHOMN CHITBI»

21 SBaenne TaroreHus. Cuia TSKECTH https://m.edsoo.ru/5f763ae9
CBSI3b M@Ky CHIION TSKECTH U

22 Maccoii Tena. Bec tena. Pemenue https://m.edso00.ru/511ca9df
3aga4 o teMme "Cuna Tsoxecta”
Cuna TsDKeCTH Ha IPYTHX TUIaHeTax.

23 PuznyecKkne XapakTEpUCTUKH https://m.edso00.ru/384f287b
IJIaHEeT

24 N3mepenue cun. JJlunamomerp https://m.edsoo.ru/f6639f2d

25 Bec tena. HeBecoMmocTh https://m.edsoo.ru/594bb9cd
CrnoxxeHue AByX CHuil,

26 HaIpPAaBJIEHHBIX 10 OJHOM MPSMOM. https://m.edsoo.ru/62elae35
PaBHOnelicTBYIOIIASA CHIT

27 Pemterue saja+ o Teme https://m.edso00.ru/78755da8

"PaBHonelicTBytOmAast cui”
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28

TpeHue CKOJIbKEHNS U TPEHUE
1okosi. Tpenue B mpupone u
TEXHHUKE

https://m.edsoo.ru/8481b4bd

29

JIabopatopHas pabdora «/3ydenue
3aBUCHMOCTH CUJIbI TPCHUA
CKOJIBXKECHUA OT CUJIbI 1aBJICHUA U
XapakTepa COMPUKACAIOIIIXCS
MIOBEPXHOCTEI»

https://m.edsoo.ru/99ea5ef7

30

31

32

33

34

Pemenue 3agau Ha onpeneneHue
PaBHOAECHCTBYIOIIEH CUIIbI

Pemenue 3amau nmo remaM: «Bec
tenay, «I'paduueckoe n3oOpakeHUE
criny, «Cuiny,
«PaBHOIEUCTBYIONIAS CUID»

KonrtponbHas pabora no remam:
«MexaHu4ecKkoe JBIKEHUEY,
«Macca, IIOTHOCTbY, «Bec Tenay,
«I'paduueckoe n300paxxeHue cui,
«Cuibi»

Hasnenue. CriocoObl yMEHbIICHUS
Y YBEJIMYEHHUS JaBJICHUS
JlaBnenue raza. 3aBUCHMOCTb

aBJIEHMS ra3a oT 00bEMa,
TEeMIIEPATYPhI

https://m.edso00.ru/38b267b8

https://m.edsoo.ru/f2fbfbaa

https://m.edsoo.ru/33fe531c

https://m.edsoo.ru/e56bd875

https://m.edsoo.ru/41e7cach

35

Ilepenaua naBieHust TBEPIBIMU
TCJIaMH, )KXUAKOCTAMU U ra3aMu.
3akon [Tackans

https://m.edsoo.ru/cfb73461

78


https://m.edsoo.ru/8481b4bd
https://m.edsoo.ru/99ea5ef7
https://m.edsoo.ru/38b267b8
https://m.edsoo.ru/f2fbfbaa
https://m.edsoo.ru/33fe531c
https://m.edsoo.ru/e56bd875
https://m.edsoo.ru/41e7cacb
https://m.edsoo.ru/cfb73461

JlaBiieHUE B )KUJIKOCTH U Tase,

36 BBI3BAHHOE JE€HCTBUEM CHUJIBI https://m.edsoo.ru/8e8367hb5
TSDKECTH
Pemenue 3ama4 mo teme «JlaBinenue

37 B JKHUJIKOCTH U Ta3e. 3aKOH https://m.edsoo.ru/3c9f6fad
ITackans»

38 CooOmraronuecs cocysl https://m.edso00.ru/384621b8

39 [MuapaBnuyeckuii mpecc https://m.edsoo.ru/f6417ca4

40 MaHOMeTpH; Hopurresoit https://m.edso0.ru/1f58766b
JKUJIKOCTHBIM HacOC
AtMmocdepa 3eminu. [Ipuyannbl
CYIIECTBOBAHMS BO3AYIIHOMN

41 000J109kH 3eMIH. 3aBUCUMOCTh https://m.eds00.ru/9249b692
aTMOC(hEepHOTO JABJICHUS OT
BBICOTBI HaJl YPOBHEM MOPS

42 Bec Bosnyxa. AtmochepHoe https://m.edsoo.ru/ccd4dad5
JIaBJICHUC

43 Msmepenne armocgeproro https://m.edsoo.ru/22f14fba
nasieaust. OneiT Toppuderum
3aBUCUMOCTh aTMOC(HEPHOTO

44 JIABJICHUS OT BBICOTHI HaJl YPOBHEM https://m.edso0.ru/6¢c48c524
Mopst
Bapomerp-anepoun. AtmochepHoe

45 https://m.edsoo.ru/e7a99517
JABJICHHUE HA Pa3IMYHBIX BHICOTAX

46 Pemterke sajat o Teme https://m.edso00.ru/c12835a8

"ATtMmocdepHoe aaBneHue"
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47

JlelicTBUE KUJIKOCTHU U ra3a HA
MOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuia

https://m.edsoo.ru/ac71c7fa

48

JlaboparopHas paboTa
«OrnpeeneHue BbITAIKUBAOLIEH
CHUJIbI, ICCTBYIOIIEH Ha TEJIO,
MIOTPY>KEHHOE B JKUIKOCTH)

https://m.edsoo.ru/3749d5cc

49

JlaGopaTopHas paboTa 1o Teme
«MccnenoBanre 3aBUCUMOCTH Beca
TeNa B BOZAC OT 00bEMa
MOTPYKEHHOM B KUJKOCTh YaCTH
Tena»

https://m.edsoo.ru/3c11398c

50

51

52

53

IInaBanue Ten

JlaGoparopHas paboTa
"KoHcTpyHnpoBaHue apeomMeTpa uiu
KOHCTPYUPOBAHUE JIOJIKH 1
omnpezeneHue eé
rpy30MOaBEMHOCTH"

Pemenue 3agau no remam:
«IInaBanue cynos.
BosznyxomnaBanuey, «/laBnenue
TBEPJIBIX T, )KUJIKOCTEH U Ta30B)»

Mexannueckas pabota

https://m.edsoo.ru/celf25ac

https://m.edsoo.ru/ce4a8f8a

https://m.edso0o.ru/3373694e

https://m.edsoo.ru/8a8cac47

54

55

MomaocTts. EAUHUIIEI MOIITHOCTH
VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOI Npu
noabEMe 1o JecTHUIe"

https://m.edsoo.ru/4395592e

https://m.edso0.ru/8e9f821a
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56

IIpocTsie MexaHu3Mmel. Peryar.
PaBHOBecue cuit Ha peryare

https://m.edsoo.ru/1283aa34

57

KonTtponpHast pabora o Teme
«/laBneHue TBEpABIX TEIL,
KUJKOCTEH U Ta30By /
Bcepocculickas npoBepoyHas
pabora

https://m.edsoo.ru/3c391d99

58

PesepBHsbiit ypok. Pabora ¢
TEKCTaMHU 10 TeMe «JlaBneHue
TBEPABIX TEJ, KUAKOCTEH U Ta30BY /
Bceepocculickas npoBepoyHast
pabora

https://m.edso00.ru/76988618

59

Pobruaru B TexHuke, ObITY U
npupoje. JlaboparopHast pabota
«HccnenoBanue ycioBHil
PaBHOBECHSI phIUara

0.5

https://m.edsoo.ru/85ed83cc

60

61

62

Pemenue 3amau o reme «Y CIIOBUA
paBHOBECHSI pblyara

KoadduimeHT nonesHoro aeicTust
Mexanusma. Jlaboparopnas pabota
«M3mepenne KI1/] HaknoHHOM
TUTOCKOCTH

Pemenue 3agau no reme "Pabora,
MotHocTb, KITI"

0.5

https://m.edsoo.ru/6d1cdc72

https://m.edsoo.ru/8a91d11d

https://m.edsoo.ru/ab3c7eaf

63

MexaHnueckas SJHeprusl.
KuneTtndeckas u noTeHIMaIbHAS
SHEPIus

https://m.edsoo.ru/2delcc24
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3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

64

https://m.edsoo.ru/92e9efac

YPOK-3KCIIEpUMEHT 110 TEME
"JKCcrepUMEHTAJIBHOE OIpE/IETICHUE
65 W3MEHEHUSI KUHETUYECKON U
NOTEHLUAIbHON PHEPTUH ITPU
CKaTbIBaHUM TeJa I10 HAKJIOHHOU

miockocty"

https://m.edsoo.ru/fbb989ba

66 KonTtponpsHas pabora no Teme

«PaboTa 1 MOIIHOCTh. DHEPTHSD)
Peseprurlit ypok. Pabora ¢

67 TEKCTaMH 110 TeMe "MexaHn4yecKkoe
nBIKeHue"

PesepBHblit ypok. Pabora ¢
68 TekcTaMmHu 1o Teme "PaborTa.

Mo1HOCTB. DHEprus"

https://m.edsoo.ru/1a4d3478

https://m.edsoo.ru/355411fe

https://m.edsoo.ru/281b265e

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

68

12
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHUECKON

1 Y21AP 1 https://m.edso00.ru/4b6b1523
TEOPUHU U MX OTIBITHBIC
MTOATBEPKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYJI 1 https://m.eds00.ru/51284758
Mopaenu TBEpIOTO, )KUAKOTO U

3 ra3000pa3HOro COCTOSTHUMN 1 https://m.eds00.ru/7236c9f9
BEIIECTBA
OObscHEHnE CBOMCTB TBEPAOTO,
KHUJKOTO U Ta3000pa3HOTo

4 COCTOSIHUI BEHIECTBA HA OCHOBE 1 https://m.eds00.ru/94849842
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUHU
Kpucrammmaeckue u amophHbIe

5 P P 1 https://m.eds00.ru/5d25b3dd
Tena
CMaunBaHUe U KAMWUISIPHOCTD.

6 P 1 https://m.edsoo.ru/8bb5494b
[ToBepXHOCTHOE HATSXKEHUE

7 TennoBoe pacmmpenue u cxaTue 1 https://m.edsoo.ru/42dc6eaf
Temmnepatypa. CBsi3b TEeMIIEpaTyphl

8 CO CKOPOCTBIO TEIIOBOTO 1 https://m.eds00.ru/767b611b

JABMIKCHUS 4YaCTHUI]
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Buytpennss sneprus. CriocoOsl
WU3MCHCHUS BHYTPCHHEW SHEPTUH

https://m.edsoo.ru/7a161b6d

10

11

12

Bupel rerionepenaun
Ypok-koHbepeHIus
"[IpakTHUecKOE UCTIOIB30BAHUE
TEIJIOBBIX CBOMCTB BEIIECTB U
MaTepUasoB B LEJIX
sHeprocoepexeHus"

KommyecTBO TEIIIOTHI. VY nennHas
TCIITIOCMKOCTD

https://m.edsoo.ru/e5c7ce2c

https://m.edso0.ru/47298c48

https://m.edsoo.ru/eb498cle

13

YpaBHEHHE TEIIOBOTO OanaHca.
TemooOMeH U TeIOBOE
paBHOBECHE

https://m.edsoo.ru/6aef5eca

14

JlaboparopHnast pabota
"HccnenoBaHue IBIEHUS
TEII000MEHa IPU CMEUTUBAaHUU
XOJIOAHOU U Topsiueit BoAbI"

https://m.edsoo.ru/b1634a45

15

16

17

Pacuer konnuecTBa TEMIOTHI,
HE00XO0IMMOT0 ISl HArPEBAHUS
TeJa ¥ BBIACISIEMOTO M IIPH
OXJIaXKICHUH

JlaGopatopHnas pabora
"OnpeneneHue yaeabHOU
TEIIOEMKOCTH BenecTna'
DHeprus TomuBa. Y aeabHas
TEIUIOTa CTOpaHUs

https://m.edsoo.ru/fd21c3d1

https://m.edsoo.ru/aabf9721

https://m.edsoo.ru/2cf8923b
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18

IInaBnenue u oTBepIeBaHUE
KPUCTAJUIMYECKUX Te. Y IebHas
TEIUIOTA IIaBJICHUS

https://m.edsoo.ru/5¢c93abab

19

Jlaboparopuas pabota
"OnpeneneHue yaenbHON TeIOThI
IJIaBJICHUs Jbaa"

https://m.edsoo.ru/9cb89b68

20

21

22

23

[TapooGpa3zoBaHue U KOHACHCALMSL.
Hcnapenue

Kunenue. VY aennHas TemnjaoTa
napoo6p330BaHI/I;1 N KOHACHCalluH.
3aBHCHUMOCTh TEMIICPATYPhL
KHIICHUSA OT aTMOC(i)epHOl"O
JaBJICHUA

Bnaxxnocts Bo3ayxa.
JlaGopatopHnas pabora
"OnpeneneHne OTHOCUTENbHOU
BJIAKHOCTH BO31yxa"

Pemenue 3aga4d Ha OIIPCACIICHUC
BJIA’JKHOCTH BO3JyXa

https://m.edsoo.ru/943361ac

https://m.edsoo.ru/e4c6ce3f

https://m.edsoo.ru/17eeb2af

https://m.edsoo.ru/9f97285d

24

[IpuHIMIBI pabOTHI TETIIOBBIX
neurateneit. [lapoBas TypOuna.
JIBuraTenb BHYTPEHHETO CTOPAaHUS

https://m.edsoo.ru/al4fldbc

25

26

KII/I TerymoBoro nBuraTess.
TemnoBble ABUTATENIN U 3aIUTa
OKpY>Karole cpebl

3aKOH COXpaHEHUs U MPEBPAILICHUS
SHEPIrUU B TEIUIOBBIX MPOLECCAX

https://m.edsoo.ru/c1c67641

https://m.edso0.ru/89535ae3
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27

[ToaroroBka K KOHTPOJILHOU paboTe
1o TeMme "TenaoBrIe ABJICHUS.
M3MeHeHue arperaTHbIX COCTOSIHUI
BenrecTna"

https://m.edsoo.ru/dfea43fc

28

KonrponsHas pabora o Teme
"TemnoBele aBieuus. M3smenenne
arperaTHbIX COCTOSIHMI BeniecTna"

https://m.edsoo.ru/64eb961f

29

30

31

Onektpuzanus Ten. [[Ba pona
INEKTPUICCKUX 3aPSIOB

Ypoxk-uccienoBaHue
"DnexkTpu3auus Tea UHAYKIUEH 1
MPpU CONTPUKOCHOBEHUM"

B3aumMoneiicTBre 3apsHKEHHBIX TEI.
3axoH Kynona

https://m.edsoo.ru/17ef865b

https://m.edsoo.ru/lde2a6dc

https://m.edso00.ru/9753c836

32

DneKTpruYecKoe moJie.
HanpsiskeHHOCTB AIIEeKTPUYECKOro
nosis. [IpuHnun cynepno3unuu
NEKTPUYECKUX TTOJIEH

https://m.edso00.ru/46777f42

33

34

35

Hocurenu snexTpudeckux 3apsioB.
OnemeHnTtapHbli 3aps. CTpoeHue
aToma

[TpOBOTHUKY U JUDIEKTPUKH.
3aKOH COXpaHEeHHUs IEKTPUIECKOTO
3apsaga

Pemienue 3a1au Ha IpUMEHEHUE
CBOWCTB 3JICKTPUUECKUX 3apsAI0B

https://m.edsoo.ru/d5afc8eb

https://m.edsoo.ru/f2d4al134

https://m.edsoo.ru/5e7ea9cc
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36

DNEeKTPUUECKUH TOK, YCIIOBUS €r0
cymectBoBaHus. Mcrounuku
JIEKTPUUECKOTO TOKA

https://m.edsoo.ru/67367ddc

37

38

39

JlelicTBUS 3IIEKTPUYECKOTO TOKA
VYpoxk-uccienoanue "JleiictBue
AIEKTPUICCKOTO TOJIST Ha
MPOBOJHUKHU U JUAJIEKTPUKH"

DJIEKTPUYECKUH TOK B METaslIax,
JKUIKOCTSIX U ra3ax

https://m.edsoo.ru/aele7251

https://m.edsoo.ru/1b724c3e

https://m.eds00.ru/23935322

40

41

42

43

DneKkTpuyecKas 1enb U e€
COCTaBHBIC YaCTH

Cuna toka. JlaGopaTopHas pabora
"U3mepeHue u peryiupoBaHue
CUJIBI TOKA"

DJEeKTpUUECKOe HalpsKeHHE.
Bonbr™merp. JlaGopaTopnas pabora
"N3mepeHue u peryJIupoBaHue
HanpspkeHns"

ConpoTHuBiIeHHE TPOBOAHMKA.

VY nenbHo€e CONpOTUBIICHUE
BElIECTBA

0.5

0.5

https://m.edsoo.ru/e19acc53

https://m.edsoo.ru/d67176b6

https://m.edsoo.ru/6a219ef8

https://m.edsoo.ru/98c1f226

44

JlabopaTopHas pabota
"3aBUCUMOCTD AJIEKTPUUYECKOTO

CONMPOTUBJICHHUA ITPOBOJHUKA OT €TO

JUIMHBI, IIJIOLAAH TOIEPEYHOrO
cedeHus u marepuana”

https://m.edso0.ru/8852b3cf
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45

3aBUCUMOCTE CUJIBI TOKA OT
HanpspkeHus. 3akoH Oma st
y4acTKa Ienu

https://m.edsoo.ru/224862ac

46

Jlaboparopuas pabota

"UccaenoBanne 3aBUCUMOCTH CHITBI

TOKa, UAYILEro 4Yepe3 pe3ucTop, oT
COIPOTHUBIICHUS PE3UCTOPA U
HanpsHKEHUs Ha pe3ucrope”

https://m.edsoo.ru/8fbc7c5a

47

IlocienoBaTenbHOE U
napajuieTbHOE COCTUHEHUS
HpOBOI[HI/IKOB

https://m.edsoo.ru/73f4d541

48

49

50

51

Jlaboparopnas padota "IIpoBepka
IIpaBUJIA CIIOKEHUS HAIIPSIKEHUN
IIPH MOCJIEI0BATEIEHOM
COEIUHEHUH JIBYX PE3UCTOPOB"

JlaGopatopnas pabora "IIpoBepka
IIpaBUJIa JUIS CHJIbI TOKA MU
napaieIbHOM COSTUHEHUT
pe3uctopon"

Pemenue 3aga4d Ha IIPUMCHCHUC
3akoHa Oma JJI pas3;IndIHOTro
COCIUHCHU IMTPOBOAHUKOB

PabGora u MOIIIHOCTb

AIEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

https://m.edsoo.ru/9fec21e2

https://m.edsoo.ru/6b9fd546

https://m.edsoo.ru/24e36972

https://m.edsoo.ru/821f4c5b

52

JlabopaTopHas pabota
"Onpenenenue padboThl U
MOIIHOCTHU 3JIEKTPUUYECKOTO TOKa"

https://m.edsoo.ru/dd1d4d66
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53

DNEeKTpUYECKUE LIeTIH U
MOTPEOUTEINN IICKTPUICCKOM
sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/f4fle7la

54

ITocTossHHBIC MATHUTEIL, UX
B3aUMOJICHICTBUE

https://m.edsoo.ru/6e766c29

55

56

Ypok-uccnenosanue "M3yuenue
I10JIE€H IIOCTOSTHHBIX MAarHUTOB"

MarnutHoe nojie. MaruuTHoe 1oJie

3eMiId U €ro 3HAaUYEHHUE UISA KU3HU
Ha 3emiie

https://m.edsoo.ru/3ab2bd56

https://m.edsoo.ru/34fb13d5

57

[ToaroroBka K KOHTPOJILHOU paboTe

1o TemMe "DIIeKTPUUECKHUE 3apsAbl.
3apsiKeHHbIE Tela U UX
B3aumoencTBus. [locTostHHBIN
NEKTPUYECKUH TOK"

https://m.edsoo.ru/325ebb45

58

59

Kontponbnas paboTa mo teme
"DneKkTpuuecKue 3apspl.
3apsKEHHBIE TeJla U UX
B3auMozeucTBuUsA. [10CTOAHHBIN
AJIeKTpUYeCcKuil ToK" /
Bcepoccuiickas npoBepouHas
paborta

PezepaHbliil ypok. Pabora ¢
TekcTaMu 1o TeMe "[1ocTossHHBII
AJIeKTpUYeCcKuil Tok" /
Bcepoccuiickas npoBepouHas
paborta

https://m.edsoo.ru/18b3ac5f

https://m.edsoo.ru/713efeab
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60

OmnsIT OpcTena. MarHuTHoe nojie
JIEKTPUUYECKOro ToOka MarHutHoe
10JI€ KaTyIIKHU C TOKOM

https://m.edsoo.ru/c81d38dd

61

[IpuMeHeHue >IEKTPOMarHiuToB B
texHuke. JJaboparopnas pabora
"N3y4yeHue neicTBUSI MarHUTHOTO
0JIs1 HA MPOBOJIHUK C TOKOM"

0.5

https://m.edsoo.ru/d4f9896¢c

62

DNeKTpOABUTATEIb IOCTOSIHHOTO
Toka. Mcnonp3oBanue
ANEKTPOABUraTEIEH B TEXHUUECKUX
YCTPOWCTBAX U HA TPAHCIIOPTE.
JlaGoparopHnas pabota
"KoHcTpynpoBaHue u usyueHue
paboTHI AJIeKTpOoABUTATENS "

https://m.edsoo.ru/9c99a4b7

63

OmnbrTel @apasest. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenuna

https://m.edsoo.ru/2981eldb

64

Onektporereparop. Crocoos
MTOJTYYEHUS AIEKTPUIECKON
SHEPruu. DIEKTPOCTAHLINU Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEPrUU

https://m.edsoo.ru/d926dc7f

65

66

[ToaroroBka K KOHTPOILHOM paboTe
10 TeMe "DIIEKTPUYECKUE U
MarHuTHBIC sSIBICHUS"

KonTponbHas pabota mo teme
"DJIeKTpUUECKUE U MAaTHUTHBIC
SIBIICHUS"

https://m.edso0.ru/e35e6336

https://m.edsoo.ru/fc544d96
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PesepeHsiii ypok. Pabora ¢

67 Tekctamu 1o Teme "TermnoBbie 1 https://m.edsoo.ru/7d3485el
SIBIICHUSA"
PesepeHsiii ypok. Pabora ¢
68 TEKCTaMHM 110 TeMe "MarHuTHEIC 1 https://m.edsoo.ru/46a7afas
SIBJICHUSA"
OBIIEE KOJIMYECTBO YACOB I10 68 145

[TPOT'PAMME
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https://m.edsoo.ru/7d3485e1
https://m.edsoo.ru/46a7afa5

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl

MexaHnueckoe IBUKEHHE.

1 A 1 https://m.edsoo.ru/54c98fca
MarepuanpHasi TOUKa
Cucrema orcyera.

2 OTHOCHUTENBEHOCTbE MEXAHUUECKOTO 1 https://m.edsoo.ru/5¢869dc5
IBIDKEHUS
PaBHoMepHOE IPAMOIIMHENHOE

3 P p 1 https://m.edsoo.ru/bc342e86
NIBIDKEHNE
HepasHOoMepHOE NpsAMOIUHENHOE

4 nBuxkeHue. CpeaHsisi © MTHOBEHHAs 1 https://m.edsoo.ru/9d51e741
CKOPOCTH
IIpsimonnHEeiiHOE PaBHOYCKOPEHHOE

5 p p yerop 1 https://m.edsoo.ru/cbb4116b
JBUKEHUE. Y CKOpEHUE
CkopocTh NpsIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBFKCHHUSI. 1 https://m.edso0.ru/2c456185
I'padux ckopocTH
JlabopaTopHas pabota
"Onpenenenne yCKOpEeHUs Tejia IIpH

7 ped yerop P 1 1 https://m.edsoo.ru/dfd66c69
PaBHOYCKOPEHHOM JIB>KCHUH T10
HaKJIOHHOH IIJIOCKOCTH"
Cso0Ooanoe nagenue teil. OIbITHI

8 A a 1 https://m.edso00.ru/163cf472

Tamunes
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PaBHOMEpHOE ABMKEHUE 110
okpyxHocTH. [Iepuon u yacrora

9 . https://m.edsoo.ru/7a978h7a
oOparteHusi. JIuneitnas u yriaonast
CKOpPOCTH

10 LlenTpocTpeMUTENBHOE YCKOPEHHUE https://m.edsoo.ru/21f74al13
I1 i H .B

11 CPEGI SAKOH TII0TOHA, BekTop https://m.eds00.ru/8776289d
CHJIBI
Bropoii 3akon HeroToHa.

12 . https://m.edso0.ru/6b639d94
PaBHogeiicTByIOIIas cuia
T 7 H .

13 PETHH SaKOm HRIoToHa https://m.eds00.ru/6155617e
Cyneprio3unus cui
P

14 CIICHHE AT HA NpYMEHCHHE https://m.edsoo.ru/52e8393d
3akoHOB HproToHa

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ef3a2d7f
P

16 CILICHHE 3372 110 Teme «(iia https://m.edsoo.ru/3bf34e6¢c
YOPYTOCTH»
JlaGopatopHnas pabora

17 «OmnpeneneHne KeCTKOCTU https://m.edsoo.ru/aaée6bc3
MIPYKUHBDY

18 Cuna TpeHus https://m.edsoo.ru/67bcdefb
P

19 CIIICHHE 3a(a1 110 Teme «Ciia https://m.eds00.ru/97c5c938
TPEHUSD
JlaGopatopHnas pabora

20 "Onpenenenne ko3 PuumeHTa https://m.edsoo.ru/78ff698c
TPEHUs CKOJIbKEeHUs"
Pemrenue 3amay mo reme "3aKOHEI

21 Herorona. Cuina ynpyroctu. Cuna https://m.eds00.ru/885c63el

TpeHUs"
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22

Cuia TSKeCTH U 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOpEHHE CBOOOHOTO
majieHust

https://m.edsoo.ru/c4cba3c3

23

VYpoxk-koHpepenuus "JIBrxeHue et
BOKPYT T'PaBUTALIMOHHOTO LIEHTpA
(Conneunas cucrema). 'amaktuxu"

https://m.edsoo.ru/6a48e5c3

24

25

Pemenue 3amau nmo teme "Cuna
TSDKECTU U 3aKOH BCEMUPHOTO
TArOTeHU"

HepBaﬂ KOCMHUYCCKasA CKOPOCTh.
HesecomocTts u MEeperpy3Knu

https://m.edsoo.ru/8b4d9f83

https://m.edsoo.ru/5f38dbabs

26

PaBHOBeCcue MaTepUaIbHONW TOYKHU.
AGCOIIOTHO TBEPAOE TETO.
PaBHOBecue TBEpOTO TETA C©
3aKpEIIEHHOW OChIO BPAILICHUS.
MowmeHT cuibl. LienTp TskecTu

https://m.edsoo.ru/a351cela

27

28

PaBHOBeCHE MaTepHAIBHONW TOYKHU.
AGCOIIOTHO TBEPAOE TETO.
PaBHOBecue TBEpIOTO TENA C©
3aKpEIUIEHHOW OChIO BPAILICHHUS.
MowmenT cunsl. LleHTp TsoxecTn
Pemrenue 3agad mo reme "MoOMEHT
cuibl. LleHTp TsxecTn"

https://m.edsoo.ru/6872abf4

https://m.edsoo.ru/77b2c6c5

29

[ToaroroBka K KOHTPOILHOM paboTe
o teMe "MexaHnuecKkoe IBUKCHHUE.
Bzaumoneiicteue Ten"

https://m.edsoo.ru/2bafb487
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30

KonrponsHas pabora o teme
"MexaHn4yecKoe IBUKEHUE.
BsaumogeiictBue Ten"

https://m.edsoo.ru/fc25194b

31

Nmnynsc Tenna. UMiysabsc CUibL.
3aKOH COXpaHEHMsI UMITYJIbCA.
Yupyroe u Heynpyroe
B3alMOJIECIICTBUE

https://m.edsoo.ru/251e6f13

32

33

Pemenue 3ana4 no teme "3akoH
COXpPaHEHUs uMIysbca"

Ypok-koHpepenuus "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"

https://m.edsoo.ru/c3cceebl

https://m.edsoo.ru/8b5e27f1

34

Mexanunueckasi paboTa U MOIIHOCTb

https://m.edsoo.ru/848ba637

35

36

37

Pabota cuibl TsKECTH, CUIIBI
YOPYTOCTH M CHJIBI TPEHUS

JlaGopatopHnas pabora
«Omnpenenenue pabOThI CUITBI
TPEHUs IPU PaBHOMEPHOM
JBM>KEHUH TeJla 10 TOPU30HTAILHON
TTOBEPXHOCTI

CBs3b 9HEPrUH U pabOTHI.
[ToreHnuansHast SHEPrus

https://m.edsoo.ru/d7a7c555

https://m.edso00.ru/667c837¢

https://m.edso00.ru/84817179

38

Kunernueckas sueprus. Teopema o
KMHETUYECKON SHEPIUHU

https://m.edsoo.ru/24d61ab5

39

40

3akoH COXPAHCHUA DHCPIUU B
MEXaHHUKEC

JlaGopatopnas pabora «3yuenue
3aKOHA COXPAHEHUS SHEPTHI)

https://m.edso0.ru/24661f29

https://m.edso0.ru/48838ca3

95


https://m.edsoo.ru/fc25194b
https://m.edsoo.ru/251e6f13
https://m.edsoo.ru/c3cceeb1
https://m.edsoo.ru/8b5e27f1
https://m.edsoo.ru/848ba637
https://m.edsoo.ru/d7a7c555
https://m.edsoo.ru/667c837e
https://m.edsoo.ru/84817179
https://m.edsoo.ru/24d61ab5
https://m.edsoo.ru/24661f29
https://m.edsoo.ru/48838ca3

41

KonebarensHoe JABMXKXCHHUE U €T'0
XapaKTCPUCTHKU

https://m.edsoo.ru/7b9859af

42

43

44

3aryxaromue KoieOaHusl.
BrinyxaeHHbie KojaeOaHusl.
Pesonanc

MaremaTuyecKuid U NPy KUHHBINA
MasiTHUKH
VYpok-uccnenoBanue «3aBUCUMOCTh

nepuoaa KOJIEOAHHH OT )KECTKOCTH
IMPY>XUHBI 1 MACChI I'py3a»

https://m.edsoo.ru/ad17f942

https://m.edsoo.ru/4a6aa385

https://m.edsoo.ru/b1c7271b

45

[IpeBpaiienue 3Hepruu npu
MEXaHNYECKUX KOJIEOaHMIX

https://m.edsoo.ru/8544337e

46

47

48

JlaGoparopHnas pabota
«OmpeneneHue 4acToThl ¥ IepuoIa
KoJIe0aHUi TIPYKUHHOTO MAsITHHKA

JlaGopatopHnas pabora «IIpoBepka
HE3aBUCHMOCTH Nepro/ia KojaeOaHmi
rpy3a, HOJBEIIEHHOI0 K HUTH, OT
Macchl Irpy3a»

Mexannueckue BosiHbL. CBOMCTBa

MEXaHNYCCKHUX BOJIH. HpO,Z[OJ'IBHBIC )51
TMOMCPCUYHBIC BOJITHBI

https://m.edsoo.ru/bald1d48

https://m.edsoo.ru/5d34e65f

https://m.edsoo.ru/8ed367e7

49

VYpok-koHpepeHus
"MexaHUYeCKHUE BOJHBI B TBEPIOM
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HNPOBEPAEMBIE IPE/IMETHBIE PE3YJIbTATBI OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O

7 KJIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

11

1.2

13

OBHIEI'O OBPA30BAHUA

IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

HCIIO/Ib30BATh U3yYEHHBIC IIOHATHS

pasnyaTh SBICHUS IO ONMCAHUIO UX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOLIMX JaHHOE (PU3UYECKOE SIBJICHHE
pacro3HaBaTh NPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIIeM MHUpE, B TOM YHcie GU3NIECKUe SIBICHUS B IPUPOE,

IIpH 5TOM IIEPECBOAUTDH NPAKTUYCCKYIO 3a/1a1y B y‘IC6HYIO, BBIACIATD

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBJICHUI

1.4

ONMCHIBATh M3yUEHHBIE CBOICTBa Tel M (puU3MUECKUE SIBIEHUS,
UCHONb3ysd (U3MYECKHE BEIUYMHBI, HPU ONMCAHUM IPABUIBHO
TPaKTOBaTh (U3UYECKUH CMBICI MCIOIb3YEMbIX BEIMYMH, HX
0o0O3HaYeHUsT M eIUHHUIBl (U3NYECKUX BEJIWYMH, HAXOAUTh
(opMyIibl, CBS3bIBAIOIIME JIaHHYIO (U3MYECKYI0 BEJIMYHUHY C
JIPYTUMH BEJIMYUHAMHU, CTPOUTH IPaUKH U3yUEHHBIX 3aBUCUMOCTEH

(bUBUYECKUX BEITMYUH

1.5

1.6

1.7

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBICHUS U TIPOIECCHI,
HCIOJIb3Ysl WM3YYEHHBIE 3aKOHBI, INPU 3TOM J1aBaTb CIIOBECHYIO
(hopMyTUPOBKY 3aKOHa M 3alHCBhIBATh €r0 MaTeMaTH4ecKoe

BBIPAKCHUC

OOBSICHATh (PU3MUECKUE SBJICHUS, MPOLIECCH U CBOMCTBA Tell, B TOM
4yluclie M B KOHTEKCTE€ CHUTyalMil NpPaKkTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISBISATh NPUYMHHO-CIIEIACTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHHe M3 | — 2 JIOrMYyecKkux IIaroB ¢ omopoil Ha 1 — 2
W3YYEHHBIX CBOMCTBA (PM3UYECKUX SBJICHUH, (U3NYECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTU

peuaTtb pvaéTHLIC 3aga4u B 1-2 ,Z[CI>'ICTBI/I$I, HCITOJIb3YA 3aKOHBI U

dbopmynel, CBsA3BIBalONIME (PU3MUECKHE BEIWYWHBI: HAa OCHOBE




aHajInu3a yCl1oBuUs 3agadyu 3allMCbIBATh KpaTKoeC ycioBue,
IIOACTAaBJIATH q)I/I3I/ILIeCKI/Ie BCJIIMYHUHBI B (bOpMan)I U IIPpOBOOUTDH
pacqéTm, HaxXoJuThb CHpPaBOYHBIC IOAaHHBIC, HGOGXOHI/IMBIG JJIA
peICHUA 3aJa4, OLICHNBAThb PEAINCTUYIHOCTD HOHy‘lCHHOﬁ

(hU3HYECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO DPELIUTh MPH TTOMOIIU
(Gu3MYeCKUX METOAOB, B OMNHCAHUM HCCIIEIOBAaHUS BBIIEIATH
MpoBepsieMoe  MpEeAnoyioxkeHue  (rumoresy),  pasiaudyarb U
WHTEPIPETUPOBATh IMOJYUYEHHBIM pe3yiabTaT, HAXOAUTh OIIMOKU B

XO0J¢€ oIibITa, ACJIAaTh BBIBOJBLI I10 €TI0 pE3yJibTaTaM

1.9

1.10

1.11

MPOBOJIUTH OMBITHl 10 HAOMIONEHHUIO (DU3MUYECKUX SBICHUN WIH
¢bu3nuecKkux  CBOWCTB  Tell:  (OPMYNIHpPOBATh  MPOBEPSIEMBIE
NPENONIOKEeHNsI, COOUpaTh YCTAaHOBKY U3  MPEAJIOKESHHOTO

O60py,[[OBaHI/I$I, 3aIIMChbIBAaTh X0/ OIIbITa 1 (1)OpMy.]'II/IpOBaTB BBIBObI

BBIIIOJIHATD NPSAMBIE U3MEPEHUSA C UCIOJIB30BAHUEM aHAJIOIOBBIX U
U(POBBIX MPUOOPOB, 3AMMCHIBATH MMOKa3aHHUs MPHOOPOB C YyIETOM

3a/ITaHHOU a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI

MPOBOJIUTh  MCCIIEIOBAHUE 3aBHUCHMOCTH OJHOW  (PH3UUECKOM
BEJIMYHUHBI OT JAPYrOMl C HCIOJIB30BAHUEM MPSMBIX W3MEPEHHUI,
y4acTBOBaTh B IVIAHUPOBAHUU Y4EOHOTO MCCIEI0BaHUS, COOMpATh
YCTAaHOBKY U BBIINOJIHATE W3MEPEHHUs, CIELys IPEIIOKEHHOMY
I1aHy, (UKCUpOBaTh pE3yJabTaThl IOJTYYEHHONM 3aBHUCHUMOCTH
(U3MYEeCKUX BEMYMH B BUJE NPEAJIOKEHHBIX TaOIUIl U TpaHKOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHUA

1.12

1.13

IMPOBOANUTE KOCBCHHBLIC H3MCPCHHA q)HSI/I‘IeCKI/IX BCJIIMYHMH, CJICAYs
HpeﬂHOX(eHHOﬁ HHCTPYKIUU: IIpU  BBIIIOJIHCHUU I/I3MepeHI/II71
C06I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYHCIATH 3HAYCHHC

HCKOMOM BEITUYHNHEI

CO6JIIO,I[8.TB npaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C

71a60paTOpPHBIM 000PYIOBAaHUEM

1.14

YKa3bIBaTb IIPHUHIMIIBI }IeI\/'ICTBI/ISI HpI/I60pOB U TCEXHUYCCKUX
YCTpOﬁCTB, XapaKTCPU30BaTh IMMPUHIIUIILL ﬂeﬁCTBHH N3YUYCHHBIX
HpI/I60p0B N TCXHUYCCKUX yCTpOfICTB C IMOMOIIIBIO HX OIIMCAaHU,
HUCIIOJIb3YsA 3HAHUA O CBOMCTBax (I)I/I3I/ILICCKI/IX SIBICHUM WU

HE0OXO0UMBbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

1.16

1.17

1.18

NPUBOANTH TPUMEpHl (HAXOOUTh WHGPOPMALMIO O MPUMEPAX)
NPaKTHYECKOTO  HUCIOJIB30BaHUS  (PU3MYECKHMX  3HAHUH B
MOBCETHEBHON KM3HU i1 OoOecriedeHus: Oe30MacHOCTH  IpH
oOpamieHnn ¢ TpudOpaMH M TEXHHYECKUMH yCTPOWCTBaMH,
COXpaHEHMs 3/10pOBbS U COOJIIOJICHUS HOPM 3KOJOTHYECKOIO

MOBEJICHUS B OKPYKAIOIIECH cpefie

OCYILIECTBISITH OTOOP UCTOYHUKOB MHGOpMalLUU B ceTu MIHTepHET B
COOTBETCTBUM C 3aJlaHHBIM IIOMCKOBBIM 3alIpOCOM, HAa OCHOBE
MMEIOIINXCS 3HAHUU M IYTEM CPABHEHUsS Pa3IUYHbIX UCTOYHUKOB
BBIICNIATh MH(POPMALIUIO, KOTOpasi SBISIETCS MPOTUBOPEUYUBOIN HIIH

MOJKET OBITH HeﬂOCTOBepHOﬁ

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

nH(pOpMAaLIUY U3 OTHOM 3HAKOBOM CUCTEMBI B APYTYIO

CO3J1aBaTh COOCTBEHHBIC KPATKUE ITMCbMEHHBIE U YCTHBIC COOOLIICHHUS
Ha OCHOBE 2 — 3 WCTOYHWKOB WHPOpMAUU (HU3HIECKOTO
COJICpKaHUsl, B TOM YHUCIIC TyOJIMYHO JeNIaTh KPATKUE COOOIIECHHSI O
pe3ysibTaTaXx IMPOEKTOB WM YYE€OHBIX HCCICAOBAHUN, TPU ITOM
IPaMOTHO HCIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN ammapar Kypca

(U3HKH, COPOBOXKIATh BBICTYIJIEHUE NPE3eHTaluel

1.19

8 KUIACC

MpU  BBIIOJHEHWH  y4EOHBIX TMPOEKTOB M HCCIENOBaHUM
pacmpenenaTh O0S3aHHOCTH B TPYIIe B  COOTBETCTBUH C
MOCTaBJICHHLIMM 33aJadyaMH, CJEeIUTh 3a BBIIOJHEHHEM ILIaHa
IefcTBUI, aJeKBaTHO OIIEHMBAaThL COOCTBEHHBIM  BKJIaJ B
JIeATeIbHOCTD TPYIIIBL, BBICTPaNBaTh KOMMYHUKaTUBHOE

B3aUMOJICHICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX




Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

11

HCIIOJIB30BaTh IMMOHATHA

1.2

1.3

14

1.5

pasiiniaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

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

pacro3HaBaTh NPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY>KaloIlleM MHUpE, B TOM 4Hcie (U3NIECKUe SIBICHUS B IPUPOE,
P 3TOM NEPEBOIUTH MPAKTHUECKYIO 3a/1a4y B yueOHYIO, BBIIEIATh

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHN) (PU3NUECKUX SIBICHUI

OIUCHIBaTh M3Y4YECHHBIE CBOWCTBA TeJl U (PU3MUYECKUE SIBICHHUS,
UCTONB3ysd (DU3MYECKHE BEIUYMHBI, NpPU ONMHMCAHUH TPABHILHO
TPakTOBaTb  (U3WYECKUH  CMBICT  HCHOJb3YyEeMBIX  BEJIHYUH,
0003HAUEHUsI U E€OUHUIBI (PU3NYECKUX BEIMYUH, HAXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYI0 BEIMYUHY C
JIPYTUMH BeIHYUHAMH, CTPOUTH TpaUKK N3yUEeHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCJIMYHMH

XapaKTCpU30BaTb CBOICTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA W IIPOLCCCHI,
HCIIOJIB3YA H3YYCHHBIC 3aKOHBI, IPU OSTOM JdaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa M 3aluCbhiBaTb €ro MAaTEMAaTHYCCKOC

BBIPA)KCHHE

1.6

OO0BACHATH (PH3HUECKHE MTPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CUTyalUil IPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3
1 — 2 noruyeckux maroB ¢ nmomouibio 1 — 2 M3ydeHHBIX CBOWCTBA

(u3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

1.8

pemars pacy€THbIE 3aauu B 2 — 3 NEHCTBUS, UCIIOJIb3YS 3aKOHBI U
¢dopmysbl, CBs3bIBaOIIME (U3UUYECKHE BEIMYMHBI: HA OCHOBE
aHajlM3a yCJIOBUS 3a/1a4M 3aIlMCHIBATH KPATKOE YCIOBUE, BBIABIIATH
HE/OCTATOK JAHHBIX JUIS pelleHHs 3a/aud, BBIOMpPATh 3aKOHBI U
(dbopMyIbl, HeoOXOIUMBIE AJisi €€ peleHus, MPOBOAUTh PAcUEThl U
CpaBHUBAaTh NOJYYEHHOE 3HaueHHe (U3NYECKON BEIUYMHBI C

U3BECTHBIMU JaHHBIMU

pacnio3HaBaTb HpO6HCMBI, KOTOPBIC MOXHO PCHINTH IPU IMOMOIIA

(bHSI/ILIeCKI/IX MCTOJOB, HCIIOJIB3ysA ONHWCAHHUEC HCCICIOBAHUA,




1.9

BBLACIATH HPOBCPACMOC MPCAIIOJIIOKCHNUEC, OUCHUBATL NPABUJIIBHOCTDH

nopsAAKa IpoOBEACHHUA UCCIICAOBAaHUA, ACJIAaTh BHIBO/IbL

MPOBOJIUTH OTBITHl 10 HAONIONCHUIO (PU3MUECKUX SBICHUN WIIH
(¢u3nyueckux  CBOWCTB  Tel:  (OpMynIHpOBaTH  MPOBEPSIEMBIE
NPEINOJIOKEeHUsI, COOUpaTh YCTAHOBKY W3  MPEIJIOKECHHOTO

000pyI0BaHUSs, OIMCHIBATH X0 ONbITa U (POPMYITHPOBATH BHIBOBI

1.10

1.11

BBIIIOJHATL MNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUEM aHAJIOI'OBBIX
npubOpoB M JAaTYMKOB (U3MUECKUX BEIUYMH, CpPaBHUBATh
pe3ylnbTaThl M3MEpPEeHUu ¢ yd4€ToM 3aJaHHOW  aOCONOTHOU

IIOrp€IIHOCTHU

IPOBOJIUTh MCCIIEJOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYUHBI OT JPYrol C HCHOJIb30BAHUEM IIPSMBIX H3MEPECHMIA:
IUTAHUPOBATh HCCIEIOBaHUE, COOMpPATh YCTAHOBKY M BBIOJHSATH
WU3MEpEHUs, Cleaysd MPEeAJOKCHHOMY IUIaHy, (UKCHPOBAThH
pe3yabTaThl MOTYYEHHONW 3aBUCUMOCTHU B BUJ€ TaOJIUI U rpaduKOB,

ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCIICAOBAHNA

1.12

MPOBOANTh  KOCBEHHBIE U3MEpPEHHS  (PU3MYECKHX  BEJIUYUH:
IJIAHUPOBaTh ~ W3MEPEHHUs,  COOMpaTh  JKCIHEPUMEHTAIBHYIO
YCTaHOBKY, CJeaysl MpEeUIOKEHHON HWHCTPYKIUU, U BBIYUCIATH

3HAa4YCHUEC BCIINYHNHBI

1.13

1.14

coOnrofaTh MpaBuUia TEXHUKH O€30MacHOCTH Ipu pabdoTe cC

1a00paTOpPHBIM 000pyI0BaHHEM

XapaKkTepu3oBaTh MPHUHLUIBI JACUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOW HA MX OIHCAHMS, HCIHOJIB3Ys
3HaHUS O CBOMCTBAaX (DM3MYECKUX SBICHUH U HEOoOXOAUMBIE

(u3nyeckre 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTb MPOCTLIC TCXHUYCCKHEC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pH o CX€MaM 1 CXEMAaTUIHBIM PUCYHKaM, COCTABJISITbL CXCMBbI
OJICKTPUYCCKUX ueneﬁ C MOCICAOBATCIbHBIM W MapaJlICIbHBIM
COCAUHCHHUECM JJICMCHTOB, pasjindasd YCJIIOBHBIC 0003HaYCHHS

3JIEMEHTOB JIEKTPUYECKHUX LETEen

1.16

MPUBOJUTE TpUMEpHl (HaXoAWTh HH(MOpPMaLKIO O MpUMeEpax)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUYECKUX  3HAHUM B
MOBCETHEBHOM JKM3HM JuIsl oOecriedeHusi Oe30MacHOCTH IpHU

O6paH_IeHI/II/I C an60paMH n  TCXHHUYCCKHUMH yCTpOﬁCTBaMI/I,




1.17

COXpaHEHMs 370pPOBbS U COOJIOACHUS HOPM SKOJIOTUYECKOTO
IIOBE/ICHUA B OKpYXKaloLIeH cpene

OCYILIECTBIATh NOUCK HMH(pOpMAIMKU (PU3HMUECKOrO COAEpKaHHUsS B
cetu IHTEpHET, HA OCHOBE UMEIOIUXCS 3HAHUM U IIYTEM CPaBHEHUS
JIONOJIHUTEIbHBIX MCTOYHHKOB BBIJEIATh MH(POPMALHUIO, KOTOpas

SBIISICTCS IPOTHBOPEYNBON MIIM MOXKET OBITh HEOCTOBEPHOI

1.18

WCIIOJIb30BaTh TMPHU BBHINOJHEHUH YYEOHBIX 3aJaHUi HAYYHO-
MOMYJISIPHYIO JINTEPATypy (PU3NYECKOro COJIEep:KaHUs, CIPaBOUYHbIE
Marepuaibl, pecypcbl cetu MHTepHer; BiaaeTh NOpUEMaMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

9 KIIACC

CO3/1aBaTh COOCTBCHHBIE TIMCHbMCHHBIE U  KpPATKHE YCTHBIC
cooOmieHus, 0600mas uHPOpPMAIUI0 U3 HECKOJBKUX HCTOYHUKOB
(U3HYECKOTO COJCpKAHUS, B TOM YHCJIC ITYOJMYHO IMPEICTABIATH
Pe3yNbTaThl IPOEKTHOM MIIM UCCIIEIOBATEIbCKOM NeATeIbHOCTH, TIPU
9TOM TPAaMOTHO MCIIOJIb30BATh M3YYCHHBIN IOHATUHHBIN anmnapar

Kypca (1)I/ISI/IKI/I, COIIPOBOXKAATh BBICTYINICHUC Hpe3eHTaHHeﬁ

MIPH BBITIOJTHEHUH yYEOHBIX MPOEKTOB U UCCIICAOBAHUH (PH3UUECKUX
IIPOLIECCOB pacIpesiesiaTh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
[IOCTaBJICHHBIMM 33Ja4aMH, CIEIWTh 3a BBINOJIHEHUEM IUIAHA
JNEUCTBUM UM KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBAThb
COOCTBEHHBI BKJIaJ] B JESATENBHOCTb TPYIIbl, BBICTPaUBATh
KOMMYHHUKaTUBHOE  B3aUMOJECWUCTBUE, TPOSABIASL  T'OTOBHOCTH

paspeniaTh KOH()IUKTHI

Kon
NpoBepPsieMoOro
pe3yjabTara

11

1.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHusi

HCIIOJIb30BATh U3YUCHHBIC TOHATUA

pa3jiniaTh ABJICHHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘ICCKOG SIBJICHUEC

1.3

pacrio3HaBaTb MPOABJICHUC HN3YUYCHHBIX (bHSI/I‘IeCKI/IX SIBIICHUH B

OKpYyKaromeM MUpe, B TOM YUCIIC (pI/ISI/ILICCKI/IC SIBJICHUA B IIPHUPOAC,
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1.5

IIPU 3TOM IIEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B yueOHYIO, BBIICIATD

CYLIECTBEHHbIE CBOMCTBA (PU3HAKHM) (PU3NUECKUX SBICHUI

OMMCHIBATh HM3y4YEHHBbIE CBOICTBa Ted U (pu3nuecKkue sBICHUS,
UCTONB3ysd (hU3MYECKHE BENUYMHBI, NPU OMHMCAHUH TPABHILHO
TpPakTOBaThb  (DU3MYECKUH  CMBICT  MCIOJNB3YyEMbIX  BEJIMYHUH,
00O3HaYeHUss ¥ eIWHHUIBI (U3NYECKUX BEJIWYHH, HAXOIUTh
(GopMyIibl, CBS3bIBAIOIIME JaHHYIO (U3MYECKYI0 BEIHUYHUHY C
JIPYTUMH BeIMYUHAMHU, CTPOUTH IPaUKK N3yUYECHHBIX 3aBUCUMOCTEH

(bl/ISI/ILIeCKI/IX BCIIMYHH

XapaKTCpHU30BaTb CBOMCTBa TECII, (1)I/I3I/I‘I€CKI/I€ SABJICHUA U ITPOLECCHI,
HCIIOJIB3YA HU3YYCHHBIC 3aKOHBI, IIPU O3TOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3dKOHa H 3alluCbiBaTb €10 MAaTCMaTHYCCKOC

BBIPA)KCHHE

1.6

OOBSICHATH (PM3NYECKHE MTPOIIECCHl M CBOICTBA TEJI, B TOM YHUCIIE U B
KOHTEKCTE CUTyalluld IpPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOTMYECKUX ILIAroB ¢ MOMOIIbI0 2 — 3 U3y4YEHHBIX CBOICTBa

(bU3NYIECKUX SIBICHHUH, (PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemats pacué€THble 3a7auyu (omuparonyecs Ha cucremy u3 2 — 3
YpaBHEHUI), WCIONB3Yys 3aKOHBI W (OPMYJbI, CBS3BIBAIOIINE
(¢u3nuecKkue BENMYMHBI: HA OCHOBE aHalHM3a YCJIOBHUS 3aJauyd
3aMUChIBaTh KPATKOE YCJIOBHE, BBISIBIATH HEIOCTAIONIUE WIIH
M30BITOYHBIE TaHHBIE, BRIOUPATH 3aKOHBI U JOPMYIIbI, HEOOXOANMBIE
JUTSL PEIICHUs], POBOJANTHh PACUEThl M OLICHUBATh PEATMCTUYHOCTH

MOJIYUYCHHOT' O 3HAUCHUA (bHSH‘ICCKOﬁ BCIIMYHHBI

pacCiio3HaBaTb HpO6J'IeMLI, KOTOPBIC MOKHO PCHINTH IIPU IMMOMOIIA
(1)PI31/I‘IGCKI/IX MCTOIAO0B, UCITOJIB3Ys OIMMMCAHUEC UCCIICA0OBAaHU A, BBIACIIATD
MPOBCPACMOC TIPCAIIOJIOKECHNUE, OLCHUBATHL IIPABUIIBHOCTH IIOpPAAKA
IMPOBCACHHA HCCICAOBAaHUA, [OCJIIAaTb BBIBOABI, HWHTCPIPETUPOBATH

PE3YJIbTATHL Ha6J'IIOI[eHI/II71 1 OIIBITOB

MPOBOJNUTH OMBITHI MO HAOTIOACHUIO (PU3UYECKUX SIBICHUH WU
(U3MYECKUX CBOICTB TeJl: CAMOCTOSATEIBHO COOMPATh YCTAHOBKY U3
M30BITOYHOTO Habopa 00OpYyIOBaHMS, OMUCHIBATH XOJ] OIBITA U €r0

pe3ynbTaThl, (OPMYJIUPOBATh BHIBOIBI




1.10

1.11

1.12

NPOBOJUTH TPU HEOOXOIUMOCTH CEpPHI0 NPSAMBIX H3MEPEHU,
OIpeIeTIsisl CpeHee 3HAYCHHE H3MepseMOil BeauuuHbI ((HOKyCHOE
paccrosiHie coOMparoIel JTHH3bI), 000CHOBBIBATH BBHIOOP crocoba

U3MEpeHUs (M3MEPUTEIHHOTO MPUOopa)

MIPOBOJUTH HUCCIIEJOBAHHE 3aBHCUMOCTEH (DM3MUECKUX BEITUYHH C
KCIIOIb30BAaHUEM MPSIMBIX U3MEPEHUI: TIIAHUPOBAThH UCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOMpPaTh YCTAaHOBKY, (DMKCHpPOBATh PE3YJbTAThI
MOJIYYEHHOUW 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BHJIE TaOIUIN

rpa(l)I/IKOB, ACJIaTh BBIBOJKI 110 PE3yIbTaTaM UCCICA0OBaHUA

MPOBOAUTh  KOCBEHHBIE  U3MEpPEHHUS  (PU3UYECKHX  BEIMYHUH:
IJIAHUPOBaTh ~ W3MEPEHHUsA,  COOMpaTh  SKCHEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATh HW3MEPEHHUs], CIEAys MPEeIIOKEHHON
WHCTPYKIMHU, BBIYUCIATH 3HAUYEHUE BEJIWYMHBI W AHAIM3UPOBATH
MOJyYEHHBbIE PE3yJlbTaTbl C YYETOM 33JaHHOM MOIPELIHOCTH

U3MEPEHUN

1.13

1.14

1.15

coOnrofaTh MpaBuUia TEXHUKM Oe3o0macHOCTH Ipu pabdoTe cC

1abopaTopHBIM 000PYyI0BAHUEM

pa3nuyaTtbh OCHOBHBIC MPU3HAKU M3YyYCHHBIX (DU3NYECKUX MOIECTICH:
MaTepualibHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOUYEUHBIH
HWCTOYHMK CBETA, Jyd, TOHKas JIMH3a, IUIaHETapHas MOJENb aToMa,

HYKJIOHHag MOACJIb aTOMHOTIO Apa

XapaKkTepu3oBaTh MPHUHLUIBI JACUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OINHCAHMS, UCIOJb3Ys
3HaHUS O CBOMCTBAaX (IU3MYECKUX SBICHUH U HEoOXOAUMBIE

(u3nyeckre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH M3YyYEHHBIX
TEXHUYECKUX  YCTPOHCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TE€XHOJOTMYECKUX MPOLECCOB MPU PEIICHUN Y4eOHO-MTPaKTUYECKUX
3aJa4, ONITUYECKHUE CXEMBbI JIJIsl HOCTPOSHUS M300paKeHUH B IIJIOCKOM

3epKajie U COOMpAroNIeH JTNH3e

1.17

MPUBOJUTE TpUMEpHl (HaXoAWTh HH(MOpPMALKIO O TpUMEpax)
MPAKTUYECKOTO  HCIOJIb30BAaHUS ~ (PU3MUYECKUX  3HAHUM B
MOBCETHEBHOM JKM3HM JUId oOecriedeHuss Oe30MacHOCTH TP

O6paH_IeHI/II/I C npn60paMH n  TCXHHUYCCKHUMH yCTpOﬁCTBaMI/I,




1.18

1.19

1.20

1.21

COXpPAaHCHUSA 3I0pPOBbA U COGJIIO,ZLGHI/IH HOPM 3KOJOTHYCCKOTr0

MOBEJICHUS B OKPYKAIOIIECH cpejie

OCYILIECTBIATh MOUCK HH(pOpManuu (U3NYECKOTO COJEP>KaHUS B
cetr IHTEpHET, CaMOCTOATEIHHO (OPMYIUPYsT TTOMCKOBBIN 3ampoc,
HaxOJUTh IIyTH OIPENEJICHUS] JOCTOBEPHOCTH  IOJIYyYEHHOMN
nH(OpPMAIIMM HAa OCHOBE MMEIONIUXCS 3HAHWW M JTOTMOTHHUTEIBHBIX

HMCTOYHHKOB

UCIOJb30BAaTh IIPU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEPATypy (PU3MUECKOrO COAEp)KaHUsl, CIIPABOYHBIC
MaTepuainbl, pecypcsl cetd MHTepHeT; BiIaneTb NpuéMamMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMaLIUK U3 OJHOMN

3HAKOBOM CHCTEMBI B APYT'YRO

CO3/1aBaTb COOCTBEHHBIE NMHCHMEHHBIE M YCTHBIE COOOILEHHUS Ha
OCHOBE WH(POpPMAIUU M3 HECKOJBKHX HCTOYHUKOB (PUIUYECKOTO
CoJiepKaHusl, MyOJINYHO MPEJCTABIATh PE3YIbTaThl IPOESKTHON HWITN
HCCIEAOBATEIIbCKON  NEATENIbHOCTH, TPH  3TOM  TPaMOTHO
WCIIOJIb30BaTh M3yYCHHBIM TMOHATUHHBIM ammapaT HU3y4aeMoro
paszena (U3MKU U CONPOBOXKAATh BBICTYIUIEHHE IpPE3EHTalueil ¢

y‘IéTOM 0COOEHHOCTEH AyauTOpUN CBEPCTHUKOB

IIPH BBINOJHEHUH YYE€OHBIX IPOEKTOB U UCCIIEI0BAaHUHN (PU3HUECKUX
MIPOLIECCOB pacIpeleNiaTh 0053aHHOCTH B TPYIIE B COOTBETCTBUHU C
[IOCTaBJICHHBIMM 33Ja4aMH, CIEIWTHh 3a BBINOJIHEHUEM IUIAHA
JNEUCTBUM U  KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBAThb
COOCTBEHHBI BKJIQJ] B JESATENBHOCTb TPYIIbl, BBICTPAUBATh
KOMMYHHUKaTUBHOE  B3aUMOJEWUCTBUE, MPOSABIASL  T'OTOBHOCTH

paspeniath KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIIACC

Koxa
pasaena

Kon
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIET'O MHUPA

11

1.2

®usuka — Hayka O mnpupofe. SBieHHMS NPUPOABI.
@u3nyecKue SBICHUS: MEXaHUYECKUE, TEIUIOBBIC,
JNEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE

@dusnyeckue BenMuuHbL. M3mepeHue (¢uznuecKux
BennunH. ®usnyeckue npudopsl. IlorpemmHocts

u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

1.3

14

1.5

EcrecTBeHHOHAYYHBII METOJ| MO3HAHUSA: HAOIIOICHUE,
IIOCTAaHOBKA Hay4YHOT'0 BOIIPOCA, BBIIBHIKEHUE THIIOTES,
SKCIIEPUMEHT 10 IIPOBEPKE THUIIOTE3, OOBICHEHUE

HaAO0JII0IaEMOTO SIBIIEHUS
Onucanne pU3NYECKUX SBJICHUN C TTOMOIIBIO MOIEICH

[IpakTrueckue pabOTHI:
N3mepenue paccTossHAMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Ornpezenienre pa3MepoB MajbIX TeJ.
Nsmepenue TEeMIIepaTypbl npu ITOMOIITA

KUJKOCTHOTO TEPMOMETpPA U JaTUYMKA TEMIIEPATYPbI

INEPBOHAYAJIBHBIE CBEJJEHIM A O CTPOEHUUN BEIIECTBA

2.1

2.2

2.3

CrpoeHne BemecTBa: aTroMbl M MOJIEKYNBI, HX
pa3Mepbl. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOEHHUE
BELIECTBA

JlBmxkeHne dyactull BemiectBa. CBs3b  CKOPOCTH
JIBW)KEHUS 4YacTUIl C TeMmieparypoil. bpoyHoBckoe
nBkeHue, Iuddysus

B3aumoeicTBue 4acTHI] BEILIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUC

2.4

AFpeFaTHI)Ie COCTOsIHMA BCHICCTBA: CTPOCHHUEC I'a30B,

KHUIKOCTeH W TBEPABIX  (KPUCTAUIMYECKHUX)  Tell.




B3anmoCBA3b MeXIy CBOMCTBAMHM BEUIECTB B Pa3HbIX

arpe€raTHbIX COCTOAHHAX HW HX ATOMHO-MOJICKYJIAPHBIM

CTpOCHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[IpakTuueckue padbOTHI:
Onenka pauaMeTpa aroMa METOIOM pSIoB  (C
HCIoJib30BaHueM (otorpaduii).
2.6 OnbITel MO HAOIIOJCHUIO TEIJIOBOTO PACIIUPEHUS

ra3os.
OneiTel 10 OOHapyXEHHIO  JIEHCTBUS  CHJI

MOJIEKYJIIPHOTO PUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuueckoe JIBUYKCHHUE. PaBHOMepHOE 51
' HEPABHOMEPHOE JIBH)KEHUE
> Ckopoctb. Cpeassisi CKOPOCTb NP HEPAaBHOMEPHOM
' JBUKEHUM. Pacd€r myTH 1 BpeMEeHM JBUKEHUS
SIBnenne nHepuuu. 3aKOH MHepUuHU. B3anMopelicteue
3.3 TEJ KaK MPUYMHA U3MEHEHUS! CKOPOCTH JABUKEHUS TEJl.
Macca kak Mepa HHEPTHOCTH Teja
34 IInotHocts  BemectBa. CBA3b  INIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJ B €IMHMIIE 00bEMA BEIIeCTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEJ
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuiibl ¢
' IIOMOILBIO AUHAMOMETPA
37 SIBneHue TAroTeHus U cuia Tspkectu. Cuna TsSKecTu
' Ha Jpyrux miaHerax. Bec temna. HeBecomocTs
3.8 Cuna tpenus. TpeHue CKOIBXKEHUS U TPEHHE ITOKOS.
' Tpenue B IpUpoie U TEXHUKE
3.9 CroxeHue CWiI, HalPaBJICHHBIX MO OJHOM IPSIMOM.
' PaBHOelicTBYIOIIIAsA CHIT
[IpakTuyeckue paboOTHI:
3.10 OnpeneneHne CKOPOCTH PaBHOMEPHOTO JBHKEHUS

(I_HapI/IKa B JKHUAKOCTH, MOZICIU IJCKTPHUICCKOI'O

apTomMoOmiIs W Tak pgainee). OmnpeneneHue CpemHen




CKOPOCTH CKOJIbKEHHUS OpycKka WM [apukKa To
HaKJIOHHOM TuIockocTH. OrmnpeneneHue IUIOTHOCTH
TBEPIOro  Teja. OnbIThl,  JIEMOHCTPUPYIOIIHE
3aBUCHUMOCTH pacTshKeHus (nedopmariun) nIpy>KUHbI OT
MPWIOKEHHON cuiibl.  ONBITHI, JIEMOHCTPUPYIOIIUE
3aBUCHUMOCTh CHJIbI TPEHHSI CKOJILKEHUS OT Beca TeJia U

XapakTepa COMPHKACAIONINXCS TOBEPXHOCTEH

@u3nYeCKUe ABICHUS B IIPUPOJE: IPUMEPHI IBUKEHU C

3.11 Pa3IMYHBIMK CKOPOCTSIMH B )KUBOM M HEXKUBOH MPUPOJIC,
JEWCTBHE CUIIBI TPEHUS B IPUPOJIC U TEXHHUKE
3.12 TexHuueckue ycTpoicTBa: AMHAMOMETP, OJIIMITHUKI

JABJIEHME TBEP/IBIX TEJI, )KUIKOCTE 1 TA30B

Hasnenue TBEpmoro tena. CriocoObl yMEHbBIIEHUS U

i YBEJIMYEHUS J1aBICHUS
42 JaBnenue ra3a. 3aBUCHUMOCTb JIaBJIEHHS rasa oOT
' 00bEMa, TeMnepaTypbl
13 [lepenaua naBieHus TBEPABIMU TEIAMU, KUJIKOCTIMU U
' razamu. 3akoH [lackans. [IlHeBMaTH4eckre MalluHbl
3aBUCUMOCTh JABJIEHUS KUJAKOCTU OT TJIYOHHBI.
4.4 I'mapocraTuyeckuii napasiokc. CooOmmaroruecs
cocyabl. ['uapaBanueckue MexaHU3Mbl
Atmocdepa 3emnu U armochepHOe JaBIICHUE.
[IpyunHBl CyIIECTBOBAHUS BO3AYIIHOW 000JIOUKH
4.5 3emun. OmnpIT Toppuuennu. 3aBUCUMOCTh
aTMOC(EepHOro AaBJIEHHUs OT BBICOTHl HaJl YPOBHEM
Mops
46 N3mepenue armocdepHoro nasneHus. [Ipubops ans
' M3MepeHust aTMOc(hepHOro JaBIeHUS
JleficTBrE XHUJIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX
4.7 Teno. BelTankuBaromas (apXxuMmenoBa) Cuiia. 3aKoH
Apxumena
4.8 [TnaBanue ten. Bo3gyxormnnaBanue
4.9 [IpakTuueckue padbOTHI:




4.10

411

HccnenoBanue 3aBUCHMOCTH Beca Tela B BOAE OT
0o0béMa NOrpyKEHHOH B JKMJIKOCTh YacTH Teja.
OmnpeneneHne BBITAIKUBAIOLIEH CHIIBI, JAEWCTBYIOLIEH
Ha TeJo, MOIpy:KEHHOE B JKUAKOCTb. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAOLIEH CUJIbI, JEHCTBYIOLIEH
Ha TEJIO B JKUIKOCTH, OT Macchl Tena. OIBITHL,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTb  BBITAIKUBAIOLICH
CHJIBI, IEHCTBYIOIIEH Ha TEJO B JKUIKOCTH, OT 00bEMa
MOTPYKEHHOU B XKUAKOCTh YaCTH TEJIA U OT INIOTHOCTH
xuakoctu.  KoHcTpyupoBanume — apeomerpa  WiIn
KOHCTPYMPOBAaHHE JIOJAKM M  OmIpeneneHue e

l"py30HO,Z[’[>éMHOCTI/I

Ousnyeckue  ABIEHUS B NPUPOAE:  BIUSHUE
aTMOC(EepHOr0 JaBJIEHUS HA OJKUBOW OPraHu3M,

IJIaBaHUE PBIO

TexHuyeckue yCTpPOHCTBA: COOOINAIONIUECS COCY/BI,
YCTPOMCTBO BOJONPOBOJA, T'MAPABIMYECKUN TIpecc,
MaHOMeTp, 0apoMeTp, BHICOTOMEp, MOPIIHEBON Hacoc,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas paboTa
5.2 MexaHnueckas MOIHOCTb
53 IIpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHAs
' mockocTh. [IpaBuio paBHOBecHs! pplyara
5.4 [IpumeneHnue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3onmoroe  mpaBwio»  MexaHukdu. Koapouuuent
5.5 nojie3Horo  JiefictBusg  MexaHu3MmoB.  IIpocteie
MEXaHU3MBI B OBITY M TEXHUKE
5.6 [ToTenuumanpHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
5 g [TonmHast MexaHuveckasi SHeprusi. 3aKOH M3MEHEHUs U
' COXpaHEHHSI MEXaHUYECKOM dHEPTHH
59 [IpakTuueckue padbOTHI:




Omnpenenenne  pabOTbl  CHIBI  TPEHUS  MPH
PaBHOMEpPHOM JBMKEHMHM Tejla IO TOPHU30HTaIbHON
nosepxHocTtu. MccnenoBaHue — yclIOBHH — paBHOBECHS
pbryara. M3mepenue KIIJI HaKJIOHHOW IJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUSI MEXaHUYECKON IHEPTrUuun

duznyeckue SBICHHUS B npupoac: pbHaru B TCIC

5.10
YeJI0BEKa
TexHuueckue yCTpPOMCTBA: pblyar, MNOABUXKHBIA U
5.11 HEMOJIBIKHBINA OJIOKH, HAKJIIOHHAS TIOCKOCTh, TIPOCTHIE
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 31eMEHTHI COIePKAHUSA
paszeJia Jj1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHHUSI MOJIEKYJISPHO-KMHETUYECKOM
6.1 TEOPUM CTPOEHMs BellecTBa. Macca M pa3Mepsl
' MoJieKya.  OMBITBI, TMOATBEPKAAIONINE OCHOBHBIC
MIOJIOKEHHS MOJIEKYISIPHOKMHETUIECKON TEOpUH
Mogenmu  TBEPAOTO, IKUAKOTO ¥ Trazo00pa3zHOTro
6.2 coctosiHuM BemiecTBa. Kpucramnmueckue u amopdHbie
Tena
OObsicHEHHE CBOMCTB I'a30B, )KUJIKOCTEH U TBEPIBIX TET
0 6.3 Ha OCHOBE IIOJIOKEHUH MOJICKYJISIPHOKHHETHYECKON
TEOPHUH
6.4 CmaunBaHue M KallWUISIPHBIC SIBJICHUS
6.5 TemoBoe pacIlIupeHHe U CKaTHe
6.6 Temmneparypa. CBs3b TeMIepaTrypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBMYKEHHSI YaCTHUI]
BuyTpenHss ~ 3Heprus. CrocoObl  U3MEHEHHUs
6.7 BHYTPEHHEH »HEPruu: Terioneperaya U COBEpIICHHE
paboThI




Bunaer TEeIIonepeIaun: TEIJIONPOBOJHOCTb,

°8 KOHBEKLIHUS, U3IIy4YEeHUE
KoymmuectBo  TemnoTel.  YaelbHas  TEIUIOEMKOCTH
6.9
BEILECTBA
TenmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
6.11 [lnaBneHue ©W  OTBEpAEBaHUE  KPUCTAJUIMUECKHUX
. BEILECTB. Y IebHAas TEIUIOTA IJIaBICHUS
[TapooOpa3oBanne u  KoHjaeHcamus. Mcnapenwue.
6.10 Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
. 3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrOPaHUS
[Ipunnuner  pabotel  TermioBblx jaurareneid  KIIJI
6.15 TEIJIOBOTO JIBUraress. TeryoBble ABUraTeNd U 3aliuTa
OKPYXAaIOILEH Cpeabl
3aKOH COXpaHEHHUS M TPEBPALICHUS DHEPrUU B
6.16
TETJIOBBIX MPOIIeccax
[TpakTudeckue paboThI:
OnpiThl 1O OOHApY)XEHHUIO  JEHCTBUS  CHJI
MOJIEKYJIIPHOTO TIPUTSIKEHUSI.
OnbITHl IO BRIPAIIMBAHUIO KPUCTAIIOB MOBApPEHHOU
COJIA WJIU caxapa.
OnpIThl 110 HAOJIOJIEHUIO TEIJIOBOIO PaCHIMpPEHUs
6.17 ra3oB, )KUAKOCTEHW U TBEPABIX TEIL.

Omnpenenenve 1aBiaeHus BO3ayxa B OajuioHe MINpUIA.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JaBJICHMUS
BO3/yXa OT ero 00b&Ma U HarpeBaHus MK OXJIAXKICHHSL.

[TpoBepka runoTe3sl IMHEHHON 3aBUCUMOCTH JIJTUHBI
CTOJIOMKA >KMJIKOCTH B TEPMOMETPUYECKOW TpyOKe OT

TEMIIEPATYPHI.




6.18

HaGnronenue n3MeHeHusl BHYTPEHHEH SHEpruu Teja

B pE3YJIbTaTe TCILIONICpEAAYN U pa6OTBI BHCIIHUX CHUJI.

HCCJ’ICI[OBaHI/Ie SABJICHUS TemiooOMeHa I1IpH

CMEIIMBAaHUU XOJOAHON U TOPSYEH BOJIBI.

OHpCIIGHGHI/IC KOJIMYCCTBA TCIUIOTHI, ITOJYYCHHOTO

BO,Z[OI>'I Ipu TEII000MEHE C Harp€TbiIM MCETATNIMYECCKHUM

AJTUHIPOM.

Omnpenenenne yaenbHON TEIIOEMKOCTH BELIECTBA.
HccnenoBanue mpouecca UCIapeHus.
OmnpeneneHne OTHOCUTENBHON BIaXXHOCTH BO3AyXa.

OHpeI[CJ'ICHI/Ie y,HeHBHOﬁ TCIIJIOTHI IIJIaBJICHHA JIbJA.

dusnueckue SBICHHUS B MPUPOJE: TOBEPXHOCTHOE
HATSDKEHHE W KalWUIAPHBIC SBICHHS B TPUPOJE,
KPHUCTAILJIBI B IPpUpPO/Ie, n3aydenrne ConHIa, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, UHesl, CHera.

6.19

TexHu4eckue yCTPOMCTBA: KalWUIAPBL, IPUMEPHI
HCIIOJIB30BaHUsl KPUCTAILJIOB, )KMIKOCTHBIN TEPMOMET,
JaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBas TypOuHa,

ABUTaTCJIb BHYTPCHHETO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Ten. [[Ba posa dIeKTpUIECKUX 3apsiioB
B3aumoneiictBue 3apspkeHHbIX Ten. 3akoH Kysona

7.2 (3aBHCUMOCTh CHJIBI B3aMMOJEHUCTBHS 3apsDKEHHBIX Tel
OT BEJIMYMHBI 3apAT0B U PACCTOSHUS MEXKTY TETaMH )
DIIEKTpHYECKOE oJIe. HamnpsxénnocTts

7.3 anekTpuyeckoro mois. IlpuHnun — cymepno3unuu
AIIEKTPUYECKUX TOJIEN (Ha KAUECTBEHHOM YPOBHE)
Hocurenu snexktpuyeckux 3apsanoB. DJIEeMEHTapHBIA

7.4 anekTpudeckuil 3apsia. Crpoenne atoma. IIpoBonHukM
U TUDJIEKTPUKHU

7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia




ONEeKTpUYEeCKU  TOK. YCIOBUS  CYyLIECTBOBaHMS

7.6

ANEKTPUYECKOT0 TOKA. ICTOUHHUKYM IOCTOSHHOIO TOKA

[Henictus 3JIEKTPUYECKOIO TOKa (Tenosoe,
1.7 XUMHUYECKOE, MAarHuTHOE). OJIEKTPUYECKHUH TOK B

JKUJKOCTSX U ra3ax

Onektpuueckas uenb. Cuia TOKa. DJIEKTPUUECKOE
7.8

HaIlpsKEHUE

9 CormnpoTuBieHnE MIPOBOJIHHUKA. VY nenbHoe

7.

CONPOTHUBIICHUE BEILIECTBA
7.10 3akon Oma aJig y4acTka 1enu

[locnenoBarenpHOE W MapajlIeJIbHOE COEIUHEHHE
7.11

MIPOBOJIHUKOB

PaGora ¥ MOIIHOCTH 3IEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyna — Jlenua

DJeKTpUYeCKre e U MOTPEOUTENH INEKTPUIECKON
7.13

sHepruu B ObITy. KopoTkoe 3aMbIkaHue

[locTostHHBIE MarHUTHI. B3anmoelicTBre MOCTOSHHBIX
7.14

MarHuTOB

MarnutHoe mnosne. MarHutHOoe mojie 3eMIIM U €ro
7.15

3HAUYEHHUE IS )KU3HU Ha 3emiie

OneiT Opcrena. MarHuTHoOe TMoJ€ 3JIEKTPUUECKOTO
7.16

ToKa. [I[puMeHeHne 311eKTPOMAarHuTOB B TEXHUKE

JlelicTBME MAarHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.

DIIEKTpOABUTATENb TOCTOSHHOTO TOKA. Mcnonab30Banne
7.17

ANIEKTPOJIBUraTeseil B TEXHUYECKUX YCTPOWCTBaX U Ha

TpaHCIIOPTE

Onbitet ®apages.  SIBieHHe  3IEKTPOMArHUTHOM
7.18

nHaykuuu. [Ipasuno Jlenna

DIIEKTPOreHepaTop. CriocoOsr MOJTyYEeHUs
7.19 ANEKTPUYECKON  BHEPruu.  DJNEKTPOCTAHLIMM  HA

BO300HOBJISIEMBIX UCTOYHHKAX SHEPTHUU
7.20 [TpakTnyeckue paboOTHI:




OnbITH 110 HAOIOIEHHIO SJICKTPU3ALUH TN UHAYKIHEH
Y IIPYA CONIPUKOCHOBEHHUHU.

HccnenoBanue NEHUCTBUS JIEKTPUYECKOrO MOJS Ha
IIPOBOJAHMKH U JTUDJIEKTPUKU.

COopka u TpoBepKa pabOThI AIEKTPUUYCCKOW MU
IIOCTOSTHHOTO TOKA.

H3mepeHue U peryJIMpoBaHUE CUJIBI TOKA.

W3mepeHnue u perysinpoBaHue HaIlPsHKEHUS.
HccnenoBanue 3aBUCHMOCTM  CWIBL TOKA, HUIYIIETO
4yepe3 pPE3UCTOpP, OT CONPOTUBIEHHUS PE3UCTOpa U
HaIPsDKEHUS Ha PE3UCTOPE.

OnbIThl, JEMOHCTPUPYIOILINE 3aBUCUMOCTh
ANIEKTPUYECKOTO CONPOTUBJICHUS NPOBOJHUKA OT €ro
JUIMHBI, IIOLIAAH ITOIIEPEYHOr0 CEYEHUs U MaTepuaa.
IIpoBepka mpaBwila CIOXKEHUS HANpsHKEHUM IIpU
IIOCJIEIOBATEIIbHOM COEAUHEHUN [JIBYX PE3UCTOPOB.
IIpoBepka npaBuiia sl CWIIBI TOKA MPH HapAJIIEIIBHOM
coeMHeHUu pe3ucropoB. OmpeneneHue  paboOThI
JJIEKTPUYECKOTO TOKA, HIYILEr0 Yepe3 PE3UCTOP.
OnpeneneHre MOLIHOCTH — 3JEKTPUUECKOTO  TOKa,
BBIICIISIEMON Ha pe3ucrope. Hccnenoanue
3aBHCHUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JAMIIOUKY, OT
HanpspkeHus Ha Hell. Onpenenenne KIIJ[ Harpesarens.
HccnenoBanue MarHuTHOIO B3aUMOJECHCTBHUS
MOCTOSIHHBIX MAarHUTOB. V3yuyeHue MarHUTHOTO MOJs
MOCTOSSHHBIX MAarHUTOB NpU HUX OOBEIUHEHUU U
paznenenun. Mccnenoanne neicTBys 2JIEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTpEIIKY. OnbITsl,
JIEMOHCTPHUPYIOLIUE 3aBUCHUMOCTh CHJIBI
B3aMMOJICHCTBUS KaTyIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa W HalpaBlI€HUs TOKAa B Karymke. l3yueHue
JIEHCTBUSL MarHUTHOTO IOJISl HA IPOBOJHHUK C TOKOM.

KoncTtpynpoBanue u M3y4YEHHE paboThl




AJIEKTPOABUTATEIIA. N3mepenue KILJ
AJIEKTPOABUraTeIbHOM  yCTaHOBKM.  ONBITBI 1O
UCCIICIOBAaHUIO SBJICHUS 3JIEKTPOMAarHUTHOM
UHAYKIMU: UCCIIEJOBAHME W3MEHEHUN 3HAuY€HUus U

HaIlpaBJICHHUA UHAYKIIMOHHOTO TOKa

®dwusuyeckue SBICHUS B MPUPOJIC: DIICKTPUICCKUE

SABIICHUST B arMocdepe, DIICEKTPUYECTBO  KHUBBIX
7.21 OpraHW3MOB, MAarHUTHOE T10JIe 3eMIIH, Ipeid MOI0COB,

POJIb MArHUTHOTO TTOJISL TSI )KU3HU Ha 3eMiIe, MOJISIPHOE

CUSTHUE

TexHUYecKrue yCTPOWCTBA: AJIEKTPOCKOII, aMIIepMETp,

BOJIETMETP, PEOCTAT, CYETUUK DIICKTPUUCCKON SHEPTHUH,

DIIEKTPOOCBETUTENBHBIE TMPHUOOPHI, HArpeBaTeIbHbIC

r.22 AIIEKTPOIPUOOPHI (mpumepsl), JIEKTPUYECKUE
HPEJOXPAHUTEIH, IEKTPOMArHUT, 3JIEKTPOJBUTATENb
HOCTOSIHHOT'O TOKa, TeHEPaTOp MOCTOSHHOIO TOKA
9 KNIACC
Kon
Kon snemenra IIpoBepsieMble 37IEMEHTHI COJIEPKaAHUS
paszznena
MEXAHWYECKMUE ABJIEHUA
81 MexaHnueckoe JABWXKEHHE. MarepuanbHas TouKa.
' Cucrema orcuéra
8.2 OTHOCHTEIBLHOCTE MEXAHUYECKOT'O ABIKEHUS
8.3 PaBHOMEpHOE NpsIMOIMHEHHOE IBUKEHHE
8 HepaBHoMepHOE  MpSIMOJMHEHHOE  JIBUXKEHHE.
8.4 Cpenmnsis ¥  MrHOBEHHass CKOpPOCTb  Tella  TIpH
HEPaBHOMEPHOM JIBUKEHUU
8.5 VYckopenue.  PaBHOYCKOpEHHOE — NPSMOJIMHENHOE
' JBIKEHUE
8.6 CobOoanoe nanenne. OnbITel [ anumes




PaBHOMepHOE nBM)KEHME 110 OKpY)KkHOCTH. [lepron n

8.7 yacTotra oOpamienus. JIMHEHHas W yIJIoBask CKOPOCTH.
LleHTpOCTPEMUTENBHOE YCKOPEHUE

8.8 IlepBsiii 3akoH HploToHA

8.9 Bropoii 3akon HproToHa

8.10 Tperuii 3akoH HeroToHa

8.11 [TpuHIMIT CynEpNO3UIIUU CHIT

8.12 Cuna ynpyroctu. 3akoH ['yka

513 Cuna TpeHus: cuja TPEHUS CKOJBXEHUs, CUia
' TPEHUs TIOKOSI, IPYTUE BUIBI TPEHUS

814 Cuna TSDKECTH W 3aKOH BCEMHUPHOTO TATOTEHHS.
' YckopeHue cBOOOTHOTO HaleHUs

815 JBwxenne r1aner Bokpyr Comnua. [lepBas
' KOCMHYECKasi CKOpocTb. HeBecoMOCTh 1 meperpys3ku

516 PaBHOBecue MartepuanbHOW TOYKH. AOCOJIIOTHO
' TBEPJIOE TEIIO

8.17 PaBHOBecue TBEPIOro Tena ¢ 3aKpPEIUIEHHON OChIO
' BpaieHus. MomeHt cuibl. LleHTp Tsxectu

8.18 Nmnynsc Tena. U3menenne umnynsca. IMIysbe cuiibl

8.19 3aKOH COXpaHEHMsI UMITYJIbCa

8.20 PeakTuBHOE IBM>KEHNE

8.21 Mexanunueckas paboTa U MOIIHOCTb

892 Pabota cun TskecTH, ympyroctd, TpeHus. CBs3b
' SHEPruu U paboThI

893 [ToreHnuanbHass SHEpPrust Tejla, MOJHATOTO Hax
' MOBEPXHOCTHIO 3eMIIU

8.24 [ToTeHunanbHas SHEPTUs CXKATON MPYKUHBI

Kunernueckas sHeprus. TeopemMa 0 KHHETHUYECKOH
8.25
SHEpPIruu
8.26 3aKOH COXpaHEHMSI MEXaHUYECKON PHEPTUU
[TpakTyeckue paboOTHI:
8.27 OmnpenienieHne CpeHe CKOPOCTH CKOJIBLKECHHSI Opycka

WM JBWKCHHUA IHapuKa II0 HAKJIOHHOHN IIJIOCKOCTH.




8.28

8.29

Omnpenenenre yCKOPEHUS Tela MpU PAaBHOYCKOPEHHOM
JIBHOKEHUH 110 HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH ITYTH OT BPEMEHH IPHU
PaBHOYCKOPEHHOM  JIBHOKCHMH  0Oe3  HadyaJlbHOH
CKOPOCTH.

[IpoBepka TrUIIOTE3BI: €CIU IMPUH PABHOYCKOPEHHOM
JBIKCHUH 0€3 HauaJIbHONH CKOPOCTH IYTH OTHOCSITCS
KaK psj HEYETHBIX YHCENI, TO COOTBETCTBYIOILIUE
MPOMEKYTKH BPEMEHH OJMTHAKOBBI.

HccnenoBanue 3aBHCUMOCTHU CHJIBI TPECHHUS
CKOJIBKEHUST OT CHJIBI HOPMAJIBHOTO JIaBIICHUSI.
Omnpenenenrue KOAP(GUIMEHTa TPEHHS CKOJIbXKCHUS.
Omnpenenenne XECTKOCTH TPYKUHBL. OmpeneicHue
paboOThI CHJIBI TPCHHS IPU PABHOMEPHOM JIBMIKCHUHU
TeJa 1Mo TOPU30HTATBHON oBepxHOCTH. OnpeseneHne
paboThl CHJIBI YIPYrOCTH IpPH TOABEME Tpy3a ¢
HCIIOJIBL30BAHMEM HEMOABIDKHOTO M IIOIBIYKHOTO
OJI0KOB

dusnyecKkue sBICHUS B IPUPOJIC: IPUIUBbI U OTJIUBBI,
nBrkeHue TutaHeT CONTHEYHOW CHCTEMBI, peaKTHBHOE

ABUIKCHUC )KUBBIX OPTaHU3MOB

TexHuueckue YCTPOﬁCTBaI CIIMAOMETP, HaTUYUKH

ITOJIOXKEHUS, PACCTOSIHUS M YCKOPEHUS, PaKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

9.2

9.3

KonebarenbHoe JBIKEHUE. OcHoBHbIE
XapaKTePUCTUKH  KOJICOAHW: TEpUuoj, YacToTa,
aMIUIATY1a

MareMatuyeckuii W NPYKHHHBIA  MAasTHUKH.
[IpeBpamienne  sHepruu  Opu  KoseOaTeIbHOM

JBHUXCHHUHN

3aTyxa10mHe KoJIeOaHHSI. BBIHY)KI[CHHLIC KoJIeOaHMSI.

Pe3onanc

9.4

Mexaunueckue BOJHBL. CBOICTBA MEXAHUUYECKUX
BoJH. [IponmonbHblE W mONEpeyHble BOJHBL J[nuHa

BOJIHBI U CKOPOCTh €€  paclpoCTpaHEHHs.
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9.5
9.6

9.7

9.8

MexaHudeckue BOIHBI B TBEPIOM TeEJIE, CEHCMUYECKUE
BOJIHBI

3ByK. ['poMKOCTH M BbICOTA 3ByKa. OTpakeHUE 3ByKa
Wudpa3Byk u yiabTpa3Byk

[TpakTuueckue paboOThI:

Omnpenenenre 4acToThl M IepuoAa  KosieOaHMM
MaTeMaTUYeCKOro MasiTHUKA.

Omnpenenenne 4YacToThl M IepuoAa  KosieOaHHM
MPYKUHHOT'O MAsITHUKA

HccnenoBanne 3aBUCUMOCTH Tiepuoja KoseOaHui
MOABEIIEHHOT0 K HUTU Tpy3a OT JJIMHBI HHTH.
HccnenoBanne 3aBUCHMOCTH Tiepuoja KoJeOaHui
MPYKUHHOIO MasTHHKa OT Macchl Irpy3a. [IpoBepka
HE3aBUCUMOCTH  Iepuoja  KoieOaHuM  TIpy3a,
MOABEIIEHHOI0 K HUTH, OT MacChl rpy3a U *KECTKOCTH
NpyXuHbL.  V3MepeHne  yCKOpeHHs CBOOOTHOTO
MaJIeHUs

@dusnyeckue SBICHUS B IPUPOJE: BOCIPUATUE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSCEHHUE, CEHCMUYECKUE BOJIHBI,

IIYHaMH, 3XO0

9.9

TexHuueckue yCTpOMCTBA: H5XOJIOT, MCIIOJIb30BaHUE

yABTPa3ByKa B ObITY U TEXHUKE

SJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

BJICKTpOMaFHI/ITHOG ITI0JIC. 3HeKTp0MaFHI/ITHBIC BOJIHEI.

104 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH
10.2 [Ikana 371eKTPOMAarHUTHBIX BOJIH
103 DneKkTpoMarHuTHas npupoja ceera. CKOpoCTh CBeETa.
' BonHOoBEIE CBONCTBA CBETa
[TpakTdeckue paboThI:
10.4 N3ydyeHne CBOWCTB JJIEKTPOMArHUTHBIX BOJH C
MTOMOIIIBI0 MOOMIIBHOTO TeedoHa
®dusnueckue SBICHHUS B TPHUPOJE: OUOJOTHUECKOE
10.5 JeiicTBUe  BUAMMOTO,  yIbTPadUOIETOBOTO  H

PEHTI'CHOBCKOI'O I/ISJ'[y'-IeHI/Iﬁ
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Texnuueckue YCTPOMCTBA: HCIIOJIb30BaHUE

106 AIIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlyueBast monens cBera. MIcTOUHMKYM cBeTa
11.2 [IpssMmonuHEITHOE pacpocTpaHEeHNEe CBETa
113 Orpaxenne cBera. Ilmockoe 3epkano. 3akoH
' OTpaXCHHMSI CBETa
114 [Ipenomnienne cBeTa. 3aKOH TMPEIOMIICHHUS CBETa.
' [ToHOE BHYTPEHHEE OTPAKCHHE CBETA
11.5 JInnza. Xon nyyen B JIMH3E
116 OnTtudeckas cucrema oroammapata, MEKPOCKONa U
' TeJecKorna
117 ['ma3 kak omnThueckas cucTeMa. biaM3opykocTh U
' JATBHO30PKOCTh
Paznoxenne Oemoro cBera B crnekTp. ONBITH
11.8 Hprorona.  CnoxkeHue  CHEKTPAJIbHBIX  IIBETOB.
Hucniepcus ceera
[TpakTuueckue paboOThI:
HccnenoBanue 3aBUCUMOCTH  yIJla  OTPaKEHUS
CBETOBOTO JIy4ya OT yIJia MajeHusl.
N3ydeHne XxapakTepHCTUK W300paKeHHs MpeaMeTa
B TUIOCKOM 3€pKaje.
HccnenoBanue 3aBUCUMOCTH yTiia TPETIOMIICHUS
CBETOBOTO Jy4ya OT yrja MaJeHUs Ha TPAHUIE «BO3IYX —
11.9 CTEKJIO».
ITonyyenune U300pakeHHiH c IIOMOIIBIO

coOuparoIel TUH3HI.
Omnpenenenue doxycHOTO paccTosHus 51
ONITHYECKOM CHITBI COOMPAIOIICH JTMH3BI.
OMBITHI MO PA3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.
OnbITEl IO BOCHPUATHIO IIBETA MPEAMETOB MPU HX

Ha6J'IIOI[eHI/II/I 4YCpe3 IBCTOBLIC (I)I/IJ'IBTpBI
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dusnyeckue sIBIEHUA B IpupoAe: 3aTMeHus CoHIa U

11.10 JlyHbl, 11BETA TEJ, ONTHYECKHUE SBJICHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
1111 TexHudyeckue  yCTpOMCTBA:  O4YKHM,  IIEPUCKOII,
' ¢doroanmnapar, ONTUYECKHE CBETOBO/IbI
KBAHTOBGIE SABJIEHUA
191 OmnbiTel Pezepdopna u niaHerapHas MoJelb aToMa.
' Monens aroma bopa
199 Hcnyckanue U MOIJIOIIEeHne cBeTa aToMoM. KBaHTHI.
' JluneityaTeie CIEKTPbI
12.3 PanuoaxktuBHOCTE. Anb(da, 6eTa- 1 raMMa-u3aydeHUs
oy Crpoenue aromHoro snapa. HykinoHHas wmojenb
' aToMHOro sipa. M3otonsl
s PaagunoakTuBHble npeBpaienus. [leprosa nomaypacnaaa
' aTOMHBIX JEep
126 SnepHble peakuu. 3aKOHBI COXPaHEHUS 3apsI0BOrO U
' MaccoOBOT0 YHCe
OHeprust CBsI3U aTOMHBIX snep. CBsi3p Macchl U
12.7
SHEPTUU
128 Peakiunm cuHTe3a u geneHus spep. McrouHuku
' sHeprun CoJiHIIA U 3BE3]T
129 SAnepnas oHepretvka. JlelicTBHE paIMOAKTUBHBIX
' U3TYy4YEeHUH Ha KHUBbIC OPTraHU3MBbI
[TpakTyeckue paboOTHI:
HabntoieHne CIUIOMIHBIX W JIMHEHYaThIX CIIEKTPOB
12.10 U3ITy4EHUS.
HccnenoBanue TpEeKOB: U3MEPEHUE SHEPTUU YACTUILIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenue paaroakTuBHOTO hoHa
@dusznueckue SBICHHS B MPHUPOJAE: €CTECTBEHHBIN
palnOaKTUBHBIH ¢oH, KOCMHYECKHE Ty4H,
12.11 PaAMOAKTUBHOE H3JIy4€HUE IMPUPOIHBIX MHHEPAJIOB,

JIelcTBUE paarnOaKTUBHBIX H3queHHﬁ Ha OpraHusMm

YCJIOBEKa




12.12

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,I[I/IBI/II[yaJ'IBHHﬁ AO3UMETP, KaMEpa Bunscona




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

Kon
NpoBePsIeMOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOr0 yPOBHSI OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NporpaMMbl OCHOBHOI0 00111ero o0pa3zoBanust Ha ocHoBe PI'OC

[lonumanue ponu (QU3MKM B  HAYYHOM  KapTHHE  MHpa;
c(OPMUPOBAHHOCTh 0a30BBIX TPEJICTABICHUNA O 3aKOHOMEPHOM
CBSI3M U [T0O3HABAEMOCTH SIBJICHUI MPUPOJIbI, O POJIU IKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeil ponu (GU3MKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHUKH U TEXHOJOTHil, 00 3BOJIOIUHU
(u3HUECKUX 3HAHWHM U WX POJU B IEIOCTHON €CTECTBEHHOHAYYHOMN
KapTUHE MHpa, O BKIAJEC POCCUUCKHX U 3apYOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TPOIIECCOB OKPYKAFOIIETO

MHUpa, pa3BUTHUC TCXHUKH U TEXHOJOrui

3HaHUS O BUAAX MaTepuu (BELIECTBO U IOJIE), O JBMKCHUM Kak
crocobe CyHIecTBOBAaHMS MaTepuH, 00 aTOMHO-MOJIEKYJISIPHON
TEOPUM CTPOEHMs BEIIECTBA, O (U3NYECKON CYIIHOCTH SIBICHHUM
NpUpoAbl  (MEXaHMYECKHX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBAaHTOBBIX); yMEHHE pa3nyaTh SBJICHUS IO OIMUCAHHUIO UX
XapaKTEepHBIX CBOMCTB W HAa OCHOBE OINBITOB, JAEMOHCTPUPYIOIIUX
JaHHOE (U3UYECKOE SIBIIEHHE, YMEHHME paclio3HaBaTh MPOSIBICHHUE
W3Y4YEHHBIX (U3NYECKUX SIBJICHUI B OKPY)KAIOLEM MHUpPE, BBIIEISA

WX CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)

Brnanenue ocHOBaMM MOHSATUHWHOIO armapara U CUMBOJIUYECKOTO
sI3pIKa (PM3UKU U MCIOJIb30BAHHUE UX NI pelIeHHs Y4eOHBIX 3ajad;
yMEHHE XapaKTepU30BaTh CBOMCTBA Tel, (DU3WUYECKUE SBICHHUS U

MPOLECChI, UCITIOJIB3YH (I)yHI[aMeHTaJ'ILHLIC 1 OMIIUPHUICCKUC 3aKOHBI

YMeHHue OIMCHIBATh HU3YYCHHBIC CBOMCTBA Te€l U (I)I/I3I/I‘-ICCKI/Ie

ABJICHUA, UCITIOJIB3Ys (1)I/ISI/I‘ICCKI/IG BCJIMYNHBI

Bnagenue ocHoBaMHM METO/JOB HAy4YHOIO TO3HAHUS C Y4ETOM
coOuroIeHHs TTpaBUiI 0€30MacHOro TpyAa: HaOmroeHue (pU3nuecKux

SIBJICHUU:




YMEHHUE CaMOCTOSTEIbHO COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
13 JTaHHOTO Habopa 00OpyAOBaHUS 110 HHCTPYKIIMHU, ONUCHIBATh X0/
OTIBITA U 3aIUCHIBATH €0 PE3YyJIbTATHI, (POPMYIHPOBATH BHIBOIKI;
IIPOBEICHUE TIPAMBIX M KOCBEHHBIX H3MEPEHUl (QHU3NUECKUX
BEJIIMYUH: YMEHHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbLHO
coOupaTh AKCIEPUMEHTAIBbHYIO YCTAaHOBKY II0 MHCTPYKIIMH,
BBIYUCIIATh 3HAYECHHUE BEJIIMYMHBI M AHAJIU3UPOBATH I10JYyYEHHBIE
pe3ysbTaTel ¢  Y4ETOM 3aJaHHOM IOTPEIIHOCTH Pe3yJbTaTOB
U3MEPECHU;

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

pe3yJibTaTaM HCCIIe0BAHUS

[lonnmanue  xapakTepHbBIX CBOWCTB  (U3MYECKUX  MoOAenel
(MaTepuanbHas TOuka, abCOIIOTHO TBEPOE TEJIO0, MOJEIIU CTPOCHUS
ra3oB, JKUJIKOCTEM M TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa,
HYKJIOHHAasi MOJIeIb aTOMHOI'O ]ipa) U YMEHHUE MPUMEHATh UX UL

00BsICHEHUS (PU3NYECKUX MTPOLIECCOB

YMenue o0bsACHATh (U3UUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTYyallMi IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIATh IPUYNHHO-CIIEICTBEHHBIE CBS3U
U CTpPOMTH OOBSCHEHHE C ONOpOW Ha MH3Y4YEHHBIE CBOICTBa
¢u3nueckux SBICHUH, (U3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJENN

YMeHue pemiath pacu€THble 3amauu (Ha 0aze 2 — 3 ypaBHEHHUN),
UCIIONB3YSl 3aKOHBI U (POPMYJbI, CBS3BIBAIONIME (PUIUUECKUE
BCJIMYHHBI, B YaCTHOCTH, 3allMCbIBATH KPATKOC YCJIOBHEC 3aJayiu,
BBISIBJISITh HENOCTAIOIINE JaHHBIE, BBIOUPATh 3aKOHBI U (DOPMYITHI,
HEOOXOUMBIE TSI €€ PeIIeHHUs, UCTIOJIB30BATh CIIPABOYHBIC JJAaHHEIE,
MPOBOJIUTH PACUYETHl U OLIEHUBATH PEATMCTHUYHOCTH MOJIYYEHHOTO
3Ha4YeHHS (PU3UIECKON BETMYNHBI; YMEHUE ONIPEICIIATh pa3MEePHOCTh

(bHSPI‘ICCKOfI BCJIIMYHHEI, HOHy‘lCHHOﬁ IIpH pCHICHUH 3aJa4r




YMeHHne XapakTepu3oBaTh MPUHLHUIBI JEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTMYECKHUX MPOIIECCOB MO UX OMKUCAHUIO, UCIIONIB3YS 3HAHUS O
CBOMCTBaxX (DM3MUYECKUX SIBICHUW U HEOOXOAMMbIE (PUINYECKUE

3aKOHOMEPHOCTH

10

YMeHHe HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSIX B
MOBCETHEBHOM O KM3HU sl oOecrieueHHss OE30MacHOCTH IpHU
oOpamieHUn ¢  OBITOBBIMH  NPUOOpaMU U TEXHUYECKHUMHU
YCTPOWCTBAMHU, COXpPAHEHHsS 370pOBbsI M COOJIONEHHS HOPM
9KOJIOTMYECKOr0 TOBEIEHHUS B OKpPYXKAIOWIEH cpene; MOHUMaHHE
HEOOXOJMMOCTH NPUMEHEHHS TOCTIDKCHHH (DU3MKM M TEXHOJOTUH

IJId paliMOHAJIBHOTO IMPUPOAO0IIOJIBb30BaAHUSA

11

OneIT TIOHMCKa, TIPEOOpPa3OBaHUS W TIPEACTABICHUS WHGOPMAITUU
(U3MYECKOTO COIepXKaHUs C HCIOJIb30BaHHEM HWH(GOpPMaIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OLIEHUBATh IOCTOBEPHOCTh
MOJIy4eHHOW HWH(GOpMAallMM HAa OCHOBE HMEIOIIUXCS 3HAHUA U
JONIOJIHUTEIBHBIX ~ MCTOYHUKOB; YMEHHE HCMOJIb30BATh  IPHU
BBITIOJTHEHUH Y4eOHBIX 3aJaHUl HAYYHO-TIOMYJISIPHYIO JINTEPATypy
(U3HUYECKOTO COJIePIKAHMSI, CIIPABOYHBIC MAaTEPHAIIBI, PECYPChI CETH
Wurtepner; BiameHue 0a30BBIMH HaBBIKAMHU MpeoOpa3oBaHUS
vHpOpMalUd W3 OJHOW 3HAKOBOM CHCTEMBI B JAPYTYIO; YMEHHE
CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOIEHUS Ha

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




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

O3 11O PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 MEXAHUYECKUE SABJIEHUA
11 Mexanuueckoe nBukeHue. MarepuanpHas Touka. Cucrema otcuéra.
' OTHOCUTENBHOCTD JIBUIKEHUS
PaBHOMepHOE u HepaBHOMepHOe ABuxkeHue. Cpennss ckopocts. Dopmyna
1.2 JUTSL BBIYMCIICHHS CPEHEeH ckopocTu: V = S/t
PaBHOMepHOG HpHMOHI/IHeﬁHOG JBUXXCHUC. 3aBUCHUMOCTH KOOpAWHATEI TCJIa
OT BPEMEHH B ClIy4ae paBHOMEPHOT'O MIPSIMOJIMHEMHOTO JIBU>KEHHUS:
13 x(f)=x,+vt
I'paduiku 3aBUCMMOCTH OT BPEMEHH ISl MPOEKIMU CKOPOCTHU, MPOCKIUU
IepeMeIeHus, IyTH, KOOPAWHATHI IIPH PAaBHOMEPHOM IIPSIMOJUHEWHOM
ABHUKCHUN
3aBUCUMOCTh KOOPAMHATHI T€Ja OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSAMOJIMHEHOTO IBYKEHMUS:
3
Se(f) =vo, #1+a ;
2
@opMyIbl A1 TPOEKIUHU NEPEMEIEHUs, TPOCKIIUU CKOPOCTH U MPOEKIIUU
YCKOPEHHUS MTPU PABHOYCKOPEHHOM MPSMOJIMHEMHOM JIBUKECHHU:
?2
14 .sx(a‘)=v{,x-a‘+ﬂx-3.
U_,{.(f) =Upy T4, 1,
a (f)=canst,
U:.T: - Ul?f: =2£‘.'I.S'_T
Fpa(bmq/l 3aBUCUMOCTH OT BPEMCHHU JIA MPOCKIHUU YCKOPCHUS, TPOCKINN
CKOPOCTH, MPOEKINH MEePEMENICHUS, KOOPAUHATBI MPU PABHOYCKOPEHHOM
HpﬂMOHHHeﬁHOM JABUXXCHUU
CBoboaHoe nagenue. @opMyIibl, OMKMCHIBAIOLINE CBOOOIHOE MaJleHUE Tea
1.5 M0 BEpTUKATU (ABIKEHUE Tella BHU3 WIHM BBEPX OTHOCUTEIBHO

nmoBepxHocTU 3eMin). ['paduku 3aBUCUMOCTH OT BPEMEHHU ISl MPOCKIIUU




YCKOPEHUS, MPOCKIIUU CKOPOCTU U KOOPAMHATHI MPU CBOOOIHOM ITaJICHUU
TeJa 0 BEPTUKAIU

CKOpOCTh paBHOMEPHOT'O JIBMXKEHMS Tejla 10 OKpykHocTU. HampaBieHue
CKOpPOCTH.

®dopmyra aisl BBIYUCICHHS] CKOPOCTH Yepe3 paguyc OKPYKHOCTU U EPUO

oOpareHus:
2R
L=
T

LenTpocTpeMutenbHOe yckopeHue. Harmpasienue eHTpoCTPEMUTENEHOTO

1.6 yckopeHus. @opMyiia I BBIYUCICHHUS] YCKOPEHUS:
2
L
“ R
dopmyiia, cBsI3bIBaIOLIAst IEPUO U YACTOTY OOpaleHUS:
V= !
T
Macca. ITnotHocts Bemectsa. @opmyra i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. ClokeHue cuil
1.9 SBnenue unepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10

1.11

CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHIIBI,

JIEHCTBYIOLIEH HA TEJIO

B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:

Fy y=-F_,




TpeHHe IMOKOA U TPCHUC CKOJILKCHUA. (DopMyna JJId BBIYHUCJIICHUS MOOYJISA

CHJIBI TPCHUSA CKOJIBXKCHUS:

1.12 F_=u-N
- H
Hedbopmanus tena. Ynpyrue u Heynpyrue aehopmarui. 3aKoH YIpyrou
nedpopmanuu (3axoH ['yka):
1.13 F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTEHMUS:
m; -m,
F=g.—1 2
'L
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHS.
1.14
dopmyna Ui BBIYUCICHHS CUIIBI TSHXKECTH BOJHM3U MoBepXHOCTH 3emiu: F
=mg.
JBuxenue miaanet Bokpyr Connua. [lepBas kocMudeckasi CKOpOCTb.
HesecomocTs u neperpysku
Nmnynbe Tena — BeKTOpHas pu3nyecKas BeJIUYUHA.
1.15 p=mo
Nmnynee cuctemsl Ten. M3Menenue ummynbca. IMITynnbe cuitb
3aKOH COXpaHEHHs UMITYJIbCA I 3aMKHYTOM CUCTEMBI Te:
1.16 P=nyUy +i, Uy =const
PeakTtuBHOE ABMXKEHUE
Mexannueckast padora. @opmyna s BEIYUCICHUS PaObOThI CHIIBL:
A=Fscoso
MexaHuueckas MOIIHOCTb:
1.17
A
N==
I
118 Kunernueckas 1 moTeHIanbHas sHeprusi. DopMyna A1 BEIYUCIECHUS

KUHETUYECKON YHEPTUH:




1.19

HE)E
By

Teopema 0 kuHeTHuUecKOU dHeprun. Popmyra s BHIYUCICHUS

MIOTEHLIMAJIbHON YHEPTUH TeNa, OIAHATOTO

HaJ 3eMIIEH:

E,=mgh

MexaHnueckast OHEpPIus:
E=E,+E,

3aKOH COXpaHEHMsI MEXaHUUECKOM 3Hepruu. @opmysia /i1 3aK0Ha
COXpaHEHMs MEXaHUYECKOM SHepruu B OTCYTCTBHE CHJI TpeHus: E = const.

[IpeBpanieHne MEXaHMYECKOW SHEPIUU IIPH HAJIMYUU CUIIBI TPCHHUSL.

1.20

1.21

1.22

[TpocTeie MeXaHU3MBI. «30JI0TOE TPABHUIIO» MEXAHUKH.
Ppruar. Moment cuitel: M - Fl.

VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
[ToxBroxHBIN 1 HenoABKHBINA 0y10ku. KIT/] mpocThIX MeXaHU3MOB,

n= Anonesnas

A‘S&I‘IZE"IH

JlaBiieHue TBEpAOTO TETA.

@opMyia 11 BBIYKMCIICHUS 1aBJICHHS TBEPIOIO Tena:

_F

HaBnenue raza. ATMocepHOe JaBieHuUE.

FI/I,[[I)OCTaTI/I‘IeCKOC AaBJICHUC BHYTPU KUIAKOCTHU.

@opMyita 11 BBIYMCIICHUS 1aBJICHUSI BHYTPH KUIAKOCTH:

DP=pgh+p,

3axoH [lackans. I'mapaBnudeckuii npecc




1.23

3akoH Apxumena. dopmyna A1 ONPEAENECHUS BBITAIKUBAIOIIEH CHIIBI,

JeHCTBYIOMLIEH Ha TeNo, MOrPyKEHHOE B KUIKOCTh UM Tas3:
F A T pgv

Ycaopue miaBanus teia. IlnaBanue CYZA0B 1 BO3AYXOILIaBaAHUEC

1.24

Mexannueckue KoiiebaHus. AMIUTUTYA, IEPUOJ U 4YacToTa KoJjeOaHUHM.

dopmyra, CBSI3bIBAIONIAs YACTOTY U MEPUOJ KOJICOAHUIA:

1.25

1.26

1.27

1.28

1.29

MareMaTtnueckuii U IIPYKUHHBIA MasTHUKU. [IpeBpamienue sHepruu npu

Koyie0aTeIbHOM JBHXCHHUHU
3aTYXEIIOH_[I/IC KoJIeOaHMSL. BBIHY)KILGHHLIC xonebanus. Pe3onanc

Mexanunueckue BOaHbI. [IpononbHbie 1 monepeyHbie BOIHBI. J[JIMHA BOJIHBI

U CKOPOCTh paCIpOCTpaHEHUS BOJIHBI:

L=v-T

3Byk. ']poMKoCTh 1 BbIcOTa 3ByKa. OTpa)KeHHe 3BYKOBOI BOJIHBI HA TPAHULIE
nByx cpell. MHdpa3Byk U ynpTpa3ByK

IIpakmuyeckue pabomul

H3Mepenune cpeqneli IIOTHOCTH BEIIECTBA; apXUMEI0BOM CHIIBL; KECTKOCTH
NPYXUHBL, KO3(Q(UIMEHTa TPEHHsI CKOJbXEHHs; paboThl CHJIBI TPEHU,
CWJIBI YOPYTOCTH; CPEJHEHl CKOpOCTH JABMXKEHHUS Opycka MO HaKJIOHHOM
IUIOCKOCTH; YCKOPEHMs OpycKa Ipu JBHKEHUU 1O HAKJIOHHOM IUIOCKOCTH;
4acTOThl M NepHoJa KojJeOaHUH MaTeMaTUYeCKOro MasTHHKA; YacTOThl U
nepuosia  KoJleOaHWH  NPYKUHHOTO  MasTHHUKA; MOMEHTa  CHJIbI,
JIEHCTBYIOIIEr0 Ha pblyar; padoThl CHIIBI YIIPYTOCTH MPU MOABEME Tpy3a €
MIOMOIIIbIO HEMOJBM)KHOTO OJ0Ka; pabOThl CUJIBI YIIPYTOCTH MPHU MOIbEME
rpy3a C MOMOIIBIO MTOABMKHOTO OJI0Ka.

HccnenoBanue 3aBUCHMOCTH apXMMEI0BOI CHJIBI OT 00bEMa MOrpyKEHHON
YacTH TeJAa U OT INIOTHOCTH JKHMJIKOCTH; HE3aBUCUMOCTH BBITAJIIKUBAOIIECH
CWJIBI OT MAacChl T€Ja; CUJIbl TPEHUs CKOJIBKEHUS OT CHIJIBI HOPMAJIBHOTO
JABJIEHUS U OT POJA IMOBEPXHOCTH; CHJIBl YIPYIOCTH, BO3HUKAKOLIEH B
NpY>XHHE, OT CTENEeHHU JieopMallui MPYKUHBI, YCKOPEHUs: Opycka OT yria
HaKJIOHa HampapBlsioleil; nepuoga (4acToTbl) KoJeOaHWH HUTSHOTO

MasiTHUKA OT AJIMHBI HUTH, IICPUOJa KoJIeOaHM MNPYXUHHOI'O MasiTHUKaA OT




Macchbl Tpy3a M JKECTKOCTH MPY>KUHBI; HUCCIEIOBAHME HE3aBUCUMOCTHU
nepuoja kojiebaHW HUTAHOTO MasTHHKa OT Macchl Tpysa. IIpoepka

YCJIOBUSA PABHOBCCHUS pblUara

Dusuueckue s6IEHUSA 8 npupode.‘ MNpUMEPLI ABWIKXCHUA C PA3JIMYHBIMU
CKOpPOCTSAMH B JKMBOH M HEKHBOM mnpuponae, ,Z[eﬁCTBHe CWJIbl TPCHHUA B

npupoac U TCXHUKE, MPUIIUBLI U OTJIMBBI, JIBUKCHHUC IIAHCT ConHeuHoi

1.30 CUCTEMBbI, PEaKTUBHOE IBM)XCHHE >KMBBIX OpPraHHM3MOB, pblYaru B TeJje
YellOBeKa, BIUSHUE aTMOC(EepHOro MJaBJICHUS HA JKUBOW OPraHU3M,
IJIaBaHWe pbIO, BOCHPHUATHE 3BYKOB JKUBOTHBIMHU, 3E€MIIETpPSACEHUE,
CECMHUYECKHUE BOJIHBI, LlyHAMH, 3XO
Texuuueckue ycmpoticmea. CIAJOMETp, JATYUKH MOJIOKEHUS, PACCTOSHUS
U YCKOPCHUA, TMHAMOMCTpP, IMOJUIMITHUKH, PAKCTBI, pblyar, HOI{BH)KHI)IfI u

131 HEMOJIBWXKHBIN OJIOKH, HAKIIOHHAS IJIOCKOCTh, TPOCThIE MEXaHU3MBI B OBITY,

' COOOIIAIONTUECS COCY/IbI, YCTPOMCTBO BOJOMPOBOJA, THIAPABIUYCCKUI
npecc, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBON HAcoC, apeoMeTp,
9XO0JIOT, UCTIOJIb30BaHUE yIbTPa3ByKa B ObITY U TEXHUKE

2 TEITUIOBBIE ABJIEHU A
OCHOBHbIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKONH TEOPUM CTPOCHUS

2.1 BemiecTBa. Mojenu TBEPAOro, >KUIKOTO M Tra3000pa3HOT0 COCTOSHUMN
BemectBa. Kpucrammmdaeckue u aMmopHbIie Tena

29 I[BI/I)KCHI/IG qaCcTHUIL[ BeEIIeCTBaA. CBs3b CKOpPOCTH JBWIKCHHA YacCTul C

' TeMreparypoit. bpoynosckoe aBmxenue, iuddys3us

2.3 CMaunBaHUE U KaWUISIPHBIE SBICHUS

24 TemmoBoe pacmmpeHne U cXaTue

2.5 TemoBoe paBHOBECHE

26 BuyTpennss sHeprus. Pabora u Teruionepenada Kak CriocoObl M3MEHEHUS

' BHYTpPEHHEH SHEepruu

2.7 Bune! Teronepenayn: TeMIONPOBOIHOCTD, KOHBEKIINS, U3TyUCHHE
HarpeBanne wu oxnaxzaenue Tten. KomuuecTBOo TemIOTHL. YaenbHas
TETIIOEMKOCTB:

2.8

O=cm(t,—1,)
29 3aK0H COXpaHEHUS YPHEPTHH B TEILIOBBIX Mpolleccax. Y paBHEHUE TEIIJIOBOTO

OastaHca:




O +0,+..=0

2.10

Hcnapenue u koHaeHcanus. Mi3aMeHeHre BHYTPEHHEN YHEPTUM B MPOLIECCE
ucrapeHuss M KoHJeHcauuu. Kunenue xuakoctu. YaenpHas TeIiora

napoo6OpazoBanus: L = Q/m

211

BitaxxHoCTh BO311yXa

2.12

[InaBnenune u kpucraumsauus. 3MeHeHUE BHYTPEHHEW SHEPIUM IIpU

IUIABJICHUU U KpHUCTAJIJIM3alluu. yI[eJ'IBHaﬂ TCIJIOTA IIJIaBJICHUA:

A=<

m

2.13

BHyTpeHHs 3Heprus CropaHusi TOIUIMBA. Y JIeJbHAas TEIUIOTa CropaHus

roruBa: ( = Q/m

2.14

2.15

2.16

[Tpunnume! paboTe! TerioBeix asurateneii. KIT/ remoBoro qsurarens

IIpakmuyeckue pabomul

N3mepenne  ynenpHOM  TEIUIOEMKOCTM — METAUIMYECKOro  LUIMHAPA;
KOJIMYECTBA TEIUIOTHI, IOJIyYEHHOTO BOJOM KOMHATHOW TEMIIEpaTypbl
(UKCUpOBaHHOM MaccChl, B KOTOPYIO ONYLIEH HAarpeTbli LWIMHID;
KOJIMYECTBA TEIUIOTHI, OTAAHHOIO HATPETHIM LIMJIMHIPOM, ITOCIIE OIIyCKaHUs
€ro B BOJY KOMHAaTHOM TeMIIepaTypbl; OTHOCUTEIBbHOMN BIAJKHOCTH BO31yXa;
YAEIBHOM TEIJIOTHl IUIaBIACHUSA JbAa. lccienoBaHue HU3MEHEHUs
TEMIIEpPaTypbl BOJbI IPU PA3IIUYHBIX YCIOBUSX; SBJIECHUS TEINIOOOMEHA pU

CMEIIMBAaHUH XOJOIHOHN U ropﬂqeﬁ BOJBI; IpoHecCa UCIIApCHUA

Qusuueckue sAeleHuss 6 nNpupode: TIOBEPXHOCTHOE HATSDKEHUE U
KaNMWUISIPHBIE SIBJICHUS B MPHUPOJE, KPUCTAIJIBI B IPHUPOJE, U3ITydyeHUE
Connna, 3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHI,

TyMaHa, HHEA, CHETa

2.17

Texnuueckue ycmpoucmeéa: KalWIUISAPbI, IPUMEPBI  HCIOJIB30BAHUS
KPUCTAJUIOB, >KMAKOCTHBIA TEPMOMETpP, NATUUK TEMIIEpaTypbl, TEPMOC,
CHCTEMa OTOIUIEHUSI JOMOB, TUTPOMETPHI, ICUXPOMETP, MapoBasi TypOuHa,

ABUTATCJIb BHYTPCHHCTO CTOpaHUA

DJIEKTPOMATHUTHBIE ABJIEHUA




3.1

OnexTpuszanus Tei. J[Ba BUa 3JEKTPUUECKUX 3apsiioB

3.2 B3aumoneiictBue 3apspkeHHbIX Tedl. 3akoH Kynona
3.3 3aKOH COXpaHEHHsI SJIEKTPUUECKOTO 3apsiia
34 OnexTpuueckoe moje. Hampsk€HHOCTH anekTpudeckoro mnoussd. [IpuHiun
CYTNEPIIO3UIINH JIEKTPUUECKHUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snextpuyeckux 3apsiioB. [leificTBUE 3JIEKTPUYECKOrO MOJS Ha
anekTpudeckue 3apsiibl. [[pOBOJHUKY U TUAIEKTPUKH
[TocTosHHBIN AnekTpruueckuid ToK. JlelcTBUs AnekTpudeckoro Toka. Cuna
tToka. Hanpskenue.
3.6 l=g/t,U=A/q
DnexTpuueckoe COIIPOTHUBIICHUE. VYnenbHoe NEKTPUUYECKOE
COIPOTHUBIICHUE:
3.7
R =pl/S
38 3akon Oma ayis yuactka anekrpudeckon nenu: | = U/R
[TocnenoBarenbHOE COETMHEHUE TPOBOIHUKOB:
I,=I,: U=U,+U,; R=R +R,
3.9 [TapannenpsHOE COEMHEHNE IPOBOJHUKOB PAaBHOT'O CONPOTHBIICHHUS:
U=U;:I=1+1; Rzﬁ.
2 2 2
CMmeniaHHble COEJUHEHMS IPOBOIHUKOB
Pabota u momHoCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akon Jxoynsa — Jlenma:
3.11 O=I"-R-t
312 OmneiT Opcreaa. MarHuTHOE 10JI€ MPSIMOTO MPOBOJHUKA € TOKOM. JIMHMN

MAarHUTHON UHIYKIIHHA




MarautHoe 1oJie MOCTOSHHOIO MarHuTa. B3amMoIelcTBHUE ITOCTOSHHBIX

3.13
MarHuToB

3.14 JleiicTBrE MarHUTHOT'O TOJISl HA MPOBOJHUK C TOKOM

3.15 OnsiTel @apajes. SIBieHue 31eKTpoMaruuTHoi naaykuuu. [lpasuno Jlenna
IIpaxmuueckue pabomul
W3MepeHue 3eKTPUYECKOro CONpPOTHBIIEHUS PE3UCTOPA; MOIIHOCTH
AJIEKTPUUYECKOTO TOKA; pabOThI AJIEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCMMOCTH CHJIbI TOKA, BO3HHUKAIOIIETO B IPOBOJHHKE
(pe3ucTopbl, JaMIlOuKa), OT HANpsKEHWs Ha KOHIAX IPOBOJHHKA;

3.16 3aBUCUMOCTH COIPOTHMBIEHHMS OT JJUHBI HPOBOJHHMKA, IUIOLIAJU €ro
MOTIEPEYHOT0 CEUYSHHS U YACIBHOTO COMPOTHUBIICHUSI.
IIpoBepka  mpaBmina A SJEKTPUYECKOTO  HANpSOHKEHUS  NpHU
MOCJIeIOBATEIBHOM ~COEJMHEHUH TPOBOJHUKOB; TPaBWIa JUIS  CHIIBI
JIEKTPUUYECKOrO0 TOKAa INpU MNapayieIbHOM COEIMHEHMH IPOBOJIHUKOB
(pe3ucTOpHhI U JIaMITIOYKa)
DQusuueckue s61eHUsi 6 npupode. SIEKTPUYECKUE SIBICHUS B atMocdepe,

3.17 ANEKTPUYECTBO KHUBBIX OPTraHMW3MOB, MAarHUTHOE TMose 3emiu, apeiid
TMIOJTFOCOB, POJIb MArHUTHOTO TIOJIS JJIS JKU3HU Ha 3eMiie, TIOJSIPHOE CHSTHHE
Texuuueckue ycmpoucmea. 3NEKTPOCKOI, aMIIEPMETP, BOJIbTMETP, PEOCTaT,
CUETUUK DHJIEKTPUUYECKOM SHEPruM, 3JIEKTPOOCBETUTENbHbIE MPUOOPSI,

3.18 HarpeBaTelibHbIE AIEKTPOTPUOOPHI (mpumepsr), 3JIEKTPUYECKHE
MPEJOXPAHUTEIH, HJIEKTPOMATHUT, JIEKTPOJIBUTATENb MOCTOSHHOTO TOKA,
TeHEPaTOp MOCTOSHHOTO TOKA

3.19 DnekTpoMarHuTHBIC BOJHBI. [1IKaa 3JeKTpOMarHUTHBIX BOJH

3.20 JlydeBast mojens certa. [IpsmonuHeliHoe pacipocTpaHeHHEe CBETa

3.21 3akoH oTpaxxeHus cBera. [1nockoe 3epkano

3.22 IIpenomiienne cBeTa. 3aKOH MPENOMIICHHSI CBETA

3.23 Hucnepcus cBera

3.24 JIunza. Xox nydei B nuH3e. POKyCHOE paccTOsHUE JIMH3BL. Onrudeckas

' cuna muu3el: D = 1/F

3.25 I'ma3 xak ontudeckas cucrema. OnTHuecKue npruoopsl
IIpakmuyeckue pabomul

3.26 N3mepenne onThyYecKoW CHIIBI COOHMparomie JuH3BL, (DOKYCHOTO

PacCTOAHUA c061/1pa}01uel71 JIMH3BI (HO CBOﬁCTBy PaBCHCTBA pa3MCpPOB MPECAMETA




1 U300pakeHHs, KOTa MpeIMEeT PacroiokeH B JBOWHOM (pokyce), moKazaTess
IIPEJIOMIIEHUS CTEKJIA.

HccnenoBanue cBoiicTBa M300pa)K€HMsI, MOJIYYEHHOIO C IIOMOIIbIO
coOuparomieil JUH3bl; U3MEHEHUS (POKYCHOIO PACCTOSIHMS JIBYX CIIOXKEHHBIX
JIMH3; 3aBUCUMOCTH YIJla IPEJIOMIICHUSI CBETOBOIO Jlyda OT yIja IaJeHus Ha

IrpaHuIC «BO3AYX — CTCKIIO»

Dusuueckue s6neHus 8 npupode: 3aTMCHU COJ'IHI_[a u .HYHBI, oBETa TEII,

32! OINITUYECKHUE ABJICHHA B aTMOcdepe (1BeT HeOa, pedpakius, pagyra, MUPax)
328 Texuuueckue ycmpoticmeéa: OYKH, MEPHUCKOI, ¢oToamnmnapar, ONTHYECKHUE
' CBETOBO/IBI
4 KBAHTOBEBGIE SABJIEHUA
11 PamnoaktuBHOCTE. Alnb(da-, Oera-, ramma-u3inydeHus. Peakuun anbda-u
' Oera-pacnajga
42 Omnsitel Peszepdopna no paccesnuto anbha-yactuu. [Inanerapuas mMoxaens
' aroma
4.3 CocraB atromHOrO sipa. M3oTomns
4.4 [lepuon monypacnaga aTOMHBIX 7P
4.5 SnepHbie peakiyu. 3aKOHBI COXPAHEHHUS 3apSAI0BOr0 U MacCCOBOTO YHCEN
Qu3zuyeckue s61eHUs 8 Npupooe: €CTECTBEHHBIN palMOaKTUBHBIN (OH,
4.6 KOCMHYECKHE JIy4H, PaJMOAKTHBHOE M3ITy4eHHE MPHUPOJHBIX MUHEPAJIOB,
JieicTBUE paJIMOaKTUBHBIX U3TyYE€HUI Ha OPraHU3M YeJloBeKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIN, WHIAMBHUIYalIbHBINM J103UMETD,

kamepa BunbcoHna, siiepHasi sHEpreTuKa




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» duszuka: 7-# kiacc: 0a30BbIM YPOBEHb: YUeOHUK; 3-¢ U3/IaHKE,
nepepaboranHoe [epoimkun .M., iBano A.W. AkuinoHepHoe 00111eCTBO
«3narensctBo «lIpocBemienue»

» Gusuka: 8-i1 kacc: 0a30BbIM YPOBEHb: YU€OHHUK; 3-€ U3/IaHUE,
nepepaboranHoe [lepoimkun .M., IBanos A.U. AkuinoHepHoe 00111eCcTBO
«M3natenbctBo «IIpocBenienue»

» Gusuka: 9-i kacc: 6a30BbIM YPOBEHB: YUEOHUK; 3-€ U3/IaHUE,
nepepadotanHoe [leprimkun .M., I'yrhuk E.M., BanoB A.U. u ap.
Axk1monepHoe o6miectBo «M3marensctBo «lIpocBemienue»

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

NudopmanimoHHO-METOUYECKOE MUCHMO 00 0COOCHHOCTSX MPETOJaBaHUS
yueOHoro npeamera «Puzukay B 2025/2026 yue6HOM roay
https://edsoo.ru/wp-content/uploads/2025/08/fizika.pdf

Meroandeckne peKOMEHIAIAH 10 CO3TaHHIO KJIACCOB TEXHOJIOTHIECKOTO U
€CTEeCTBEHHO-HAYYHOT'0 MPO(HUIICH U KJIACCOB ¢ YIIIyOJICHHBIM H3YUYeHUEM
MaTeMaTuKH, GU3UKHU, XUMUH, OHOJIOTUH B 00I1e00pa30BaTeIbHBIX
OpraHU3alusIX ¢ UCIOIb30BaHUEM HH(GPACTPYKTYPHI, CO3IaHHOM B paMKax
HanmoHanbHOTro npoekTa «OobpazoBanue» (Kpantopuymsl, IT-kyos1, Touku
pocra u np.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i _en_profile] 2025.pdf

Meroaunueckue pexkomenaannu. Opranu3zanus Bzaumoaeiicteus “Illkoina —
By3 — npennpusaTre” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p_2025.pdf

MeTOI[I/I‘-IeCKI/Ie peKOMeHI[aI_II/II/I I10 I/I3yLIeHI/IIO TEMBbI «HOCTOHHHHﬁ
ANEKTPUUECKUH TOK» B IIKOJILHOM Kypce pusuku (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/mr fizika p e t.pdf

VY4ebHO-MeToIMuecKoe 00ecrneueHre MPOoLECCOB MPENOIaBaHUs XUMUH,
O6uonoruu, (GU3MKUA HA YPOBHIX OCHOBHOTO OOIIETO M CPEHETO 0OIIETOo
O6p330BaHI/I$I C BKIIIOYCHHUCM JOIIOJTHUTCIBHOI'O HHKCHCPHOI'O KOMIIOHCHTA
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf

KonTtekcthbie 3aaaun. 3aganus Kk yaeoOHoMy Kypey «Dusnka» (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz_fizika 2024.pdf

MeTtoandeckuii Kerc. DneKTpoMarauTHas nHaykus. dusnka. 8 kiace



https://edsoo.ru/wp-content/uploads/2025/08/fizika.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/02/mr_fizika_p_e_t.pdf
https://edsoo.ru/wp-content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf
https://edsoo.ru/wp-content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf
https://edsoo.ru/wp-content/uploads/2025/01/kz_fizika_2024.pdf

(2024 r.) https://edsoo.ru/wp-
content/uploads/2025/01/fizika_mk_elektromagnitnaya indukcziya.pdf
MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

e DOU3UKOH JIAB https://physicon.ru/eor-list/4-fizika
e BUBJIMOTEKA IOK https://Mouypoxu.pd/
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