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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (u3MKe HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
COCTABJICHA Ha OCHOBE IMOJIO)KEHH M TpeOOBaHWW K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTEeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€ToM (eaepanbHOil paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogasanus yueoOHoro npeamera «DOusukay.

Copepxanne mporpamMmbl 1Mo (U3MKe HampaBieHO Ha (OPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIHUXCS M OPTaHHU3aIUI0 H3y4eHUs
bu3MKKM Ha JAESITENbHOCTHOM OCHOBe. B mporpamMme mo (u3uke y4YUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3ysibTaTaM O0y4eHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeselieHue y4eOHOro Marepuaia
1o rogam oOydeHus (10 KjaccaM), IpejjiaraeT NpuMEpHYI0 MOCIe0BaTeIbHOCTh
U3Y4YCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJCPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJarouXcCs.

[Iporpamma 1o ¢u3suke pa3paboTaHa C LENbIO OKa3aHUS METOAMYECKOU
MOMOIIY YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

duznka SIBISIETCS CUCTEMOOOPA3YIOIIUM JJII €CTECTBEHHOHAYUYHBIX YU4eOHBIX
IPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHU,
M3y4aeMbIX XUMHUEHN, OMOJIOTHEHN, acTpoHOMUEH U (hU3ndYecKor reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTUHY MHUpaA, NPEIOCTaBiIseT HauboJiee SICHbIC
oOpasiibl MPUMEHEHUsT HAYYHOTO METOJa MO3HAHUA, TO €CTh CIoco0a MOJyYeHUs
JIOCTOBEPHBIX 3HAHUN O MHUPE.

Onna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUs B CTPYKType OOIIero
o0pa3oBaHus COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW T'PAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢uzuku Ha 0a30BOM ypOBHE TIpENIoiaraeT OBJAJEcHUE
CIEAYIOIMIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAy4HO OOBSCHSATDH SBJICHUS;

e OIEHUBATH U MOHUMATh OCOOCHHOCTH HAYYHOTO HCCIIC0OBAHNUS;

e UHTEPIPETHPOBATH  JAHHBIE U  WCIOJB30BaTh  HAyYHBIE
JI0Ka3aTesIbCTBA JIJISl IOJIyYEeHHS BBIBOJIOB.

Ilenmn w3yueHuss (U3MKM HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenMera «®Dusuka» B
oOpa3oBarenbHbIX opraHu3anusx Poccuiickoit ®enepanuu, peagu3yroumx
OCHOBHBIE 00IIe00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPKIAEHHOW peEIICHHEM



Komnerun Munucrepctsa npocsenienusi Poccuiickoit @eaeparuu (MpoToKoa oT 3
nekaopst 2019 r. Ne [TK4BH).
Heau usyyenust Gpusuku:

NpUOOpPETEHUE HHTEpeca W CTPEMIICHUS OOydYarolUXCid K HAy4YHOMY
W3YYEHHUIO TPUPOABI, PA3BUTHE WX HHTEIJICKTYaAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJIE€ MO3HAHUA U (OPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;
dbopMHUpOBaHNUE HAYYHOTO MHUPOBO33PCHHUS KaK PE3yIbTaTa U3YYCHHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMECHTAIBHBIX 3aKOHOB (DM3HKU;
dbopMupoBaHUE TPEACTABICHUN O POJU (U3UKHA ISl Pa3BUTHSA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npoeCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOMU, MOJTOTOBKA K
JaabHeWIleMy 00Oy4YeHHIO B 3TOM HaMpaBJICHUMU.

JlocTkeHHe 3TUX IIeJield MporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIOMNUX 3a4aY:

npuoOpeTeHrue 3HAaHUM O  JUCKPETHOM CTPOCHHUU  BEHIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpETEHNE YMEHUN OMHUCHIBAaTh U OOBACHITH (PU3NYECKUE SIBIICHUS C
UCIIOJIb30BaHUEM MOJTYUYECHHBIX 3HAHUN;

OCBOCHHE METOJOB PEIICHUS MPOCTEUINMX pPacyETHBIX 3aJad ¢
UCIIOJIb30BaHUEM bu3nYecKux MoOJeneH, TBOPYECKHUX u
MPAaKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUN HAOJIOAATh MPUPOJIHBIC SIBJICHUS U BBIMOIHATH OIBITHI,
nabopaTopHble pabOTBI M OKCHEPUMEHTAIbHBIC HCCIEIOBAHUS C
HCIIOJIb30BaHUEM U3MEPUTEIbHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpPMaIMEld (PU3HMUECKOTO COAEpKaHUs,
BKJIFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHXKEHUSX (PU3UKH, aHAIIU3 U
KPUTUYECKOE OlICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCCHOHATILHON ACATEeIbHOCTH, CBI3aHHBIMU
Cc (u3ukoil, W COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha
JOCTUXKEHUSIX (PU3NUECKON HAYKHU.

Ha w3yuenue ¢usuku (60a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETrO

oOpazoBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeNi0), B 8
Kjacce — 68 dacoB (2 yaca B Hefento), B 9 kinacce — 102 yaca (3 yaca B He/IeIO).

[Ipennaraemeiii B mporpamMme 1o ¢Gu3HKE MepeyeHb JTa0OpPaTOPHBIX padOT U
OTIHITOB HOCUT PEKOMEHIaTeIbHBIN XapaKTep, yUUTeNb JeIaeT BHIOOp MPOBENCHUS



7a0b0paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIAMBUIYAIBHBIX OCOOCHHOCTEH
OOy4JaroIMXcs, CHUCKa AKCIEPUMEHTATBHBIX 3a/laHUi, MPEJIaraeMbIX B paMKax
OCHOBHOI'0 TOCYJaPCTBEHHOT'O 3K3aMeHa Mo (pU3UKe.



COJEPXAHUE OBYYEHMUAA
7 KUIIACC

Pa3znes 1. ®usnka u e€ posib B IO3HAHNM OKPYKAKOIIEr0 MUPA.

®usnka — Hayka o mnpupone. fABneHus npuponbl. OUNYECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckre BeaUMuMHbL. M3mepeHue ¢uznueckux BelIUYuH. Duznueckue
npubopsl. [lorpenrHocts u3mMepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢wusuka u gpyrue eCTECTBEHHbIE HAyKH H3y4alOT TPUPOY.
EcTecTBeHHOHAy4HBI METOJ TMO3HAHUSA: HAOJIIOJEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBI)KEHHE THUIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siieHus. Onucanue GU3NIECKUX SIBJICHUN C TTIOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHnyeckue, TEIUIOBbIE, OSJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC
SIBJICHUSL.

2. ®duznueckue mpuOOPHI U MPoIeaypa MPSMbBIX U3MEPEHUIN aHAJIOTOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopnsie pabomot u onvimel.

1. OmpexeneHue IEHBI ASICHUS NIKAIbI U3MEPUTEITHLHOTO Mprubopa.

2. H3mepeHue paccTosiHUM.

3. M3mepenue 00bEMa KUIKOCTH U TBEPJIOTO Tea.

4. OnpeneneHue pa3MepoB MaJIbIX TEJN.

5. W3mepenue Ttemmeparypbl IpPU MOMOIIM >KUAKOCTHOIO TEPMOMETpA H
JaTYuKa TeMIepaTyphl.

6. IIpoBeaeHue uccieaoBaHus MO MPOBEPKE TMIOTE3bI: NAJbHOCTh MOJIETA
IIaprKa, MyImEeHHOT0 TOPU30HTAIBHO, TeM OO0JIbIle, YeM OOJBIIEe BHICOTA
mycKa.

Pa3nen 2. [lepBoHayaibHbIe CBeIEeHUS O CTPOEHHHU BelleCTBA.

CtpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, HX pa3Mmepbl. OIbITHI,

JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBr>keHne dacTul BemiecTBa. CBsI3b CKOPOCTH JABWMIKEHUSI YACTHI[ C
temnepaTypoil. bpoyHoBckoe nBwxeHue, auddysus. BzaumoneiicTBue yactuil
BEIIIECTBA: MPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUIKOCTEH M TBEPABIX
(kpucTammyecknx) Tesl. B3anMoCBs3b MEXKIy CBOWCTBAMH BEUIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSAX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Jemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JBUXKEHUSI.



2. Hab6mwonenue nuddysun.
3. HaGmiogenune  sBieHulM,  OOBACHAIOIIMXCS  MPUTHKEHUEM  WJIH
OTTAJIKUBAaHUEM YACTHUII BEIIECTBA.

Jlabopamopnwie padbomot u onvimol.

1. OueHka JuaMeTpa aromMa METOAOM PpsAIoB (C  HCHOJIb30BaHUEM

dororpadumii).

2. OnbIThI IO HAOIIOJIEHUIO TEIIOBOTO PACIIUPEHUS Ta30B.

3. OmbITHI 10 OOHAPYKEHUTO JEHCTBUS CUII MOJICKYJIIPHOTO TIPUTSHKEHUSI.

Pa3znen 3. /IBH:KeHHe U B3aUMO/IelicTBHE TeJl.

Mexannueckoe JBH)KeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHHH. Pacuér mytu u
BPEMEHU JBUKCHUS.

SBneHne uHEpUMHU. 3aKOH HMHEPLUHU. B3amMopaelcTBUEe Ten Kak MpUYMHA
M3MEHEHHSI CKOPOCTH JBWXEHHA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHUIIC
00BéMa BellecTBa.

Cuita Kak xapakTepucTHKa B3auMozencTBus Ten. Cuiia ynpyroctd M 3aKoH
['yka. MI3Mepenne cuiibl C MOMOIIBIO AUHAMOMETPA. SIBICHUE TIATOTECHHS W CHJIA
TsokecTd. CHila TSDKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. CrioxeHue
CWJI, HAPABJIEHHBIX II0 OJHOM IpsiMoM. PaBHonenctByromas cuil. Crila TpeHUs.
TpeHue CKOJIbXKEHUS U TPEHUE MOKos. TpeHre B MpUPOIE U TEXHUKE.

Jemoncmpauuu.

HaOnronenne MexaHM4ecKoro JBUKECHUS Tea.
N3mepenne ckopocTy NpsIMOJTMHEHHOTO JBUKEHUSI.
HaOmnronenue siBjeHUsT HHEPIUH.

1
2
3
4. HabmroieHre n3MEeHEeHHsI CKOPOCTH MTPH B3aUMOJICHCTBUU TEII.
5. CpaBHEHHE MaccC M0 B3aUMOJICHCTBHIO TEJ.
6. CnoxxeHue cui, HapaBJIEHHBIX 10 OJHOU ITPSAMOM.
Jlabopamopnwie pabomot u onvimel.
1. OmpexenieHre CKOPOCTH PABHOMEPHOTO JIBHXKEHHS (IIApUKa B KUAKOCTH,
MOJIEITN AJIEKTPUUECKOTO aBTOMOOMIIS M TaK Jiajiee).
2. OnpeneneHue cpeqHel CKOPOCTH CKOJIbKEHHUs OpycKa WM IIapuKa 10
HAKJIOHHOM IIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPAOTO TENA.
OnbIThl, JEMOHCTPUPYIOIIME 3aBHUCUMOCTb pacTskeHus (Iedopmaiun)
IPYXUHBI OT TPUJIOKEHHOW CHUJIBL.
5. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIBI TPEHHUSI CKOJIBKEHUS OT
BECa TeJa U XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. laBiieHnue TBEPABIX TeJl, dKMAKOCTEN U ra3oB.



Hanenue. CriocoObl yMEHBIICHUS U YBEIUYECHUS JaBiieHus. J[aBieHue rasa.
3aBUCHUMOCTh JaBJI€HHUA raza OoT oOb&ma, TemmepaTyphl. [lepemaua maBnenus
TBEPABIMHU TEJIAMH, KUJIKOCTAMH M Trasamu. 3akoH [lackang. [lHeBMaTmueckue
MAaIIMHbI. 3aBUCHUMOCThH JIaBJICHHS XHUAKOCTH OT TIIyOWHBI. ['mapoctaTuueckuii
napajaokc. Coobmraroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3MBbl.

AtMocdepa 3emun u atrmocdepHoe naBieHue. [IpuumHbI CyliecTBOBaHUS
BO3yIIHOM 000siouku 3emiu. OmnbiT Toppuuennu. M3mepenue arMochepHOro
JABJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(EPHOTO TABICHHUS.

JlericTBUE KUAKOCTU U ra3a Ha NOTPY:KEHHOE B HUX TEJO. BpITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTb JIABJIEHUS I'a3a OT TEMIIEPATYPBHIL.

[lepenaya gaBiaeHUs )KUJIKOCTBIO M Ta30M.

Coobmiaroiuecst Cocy/ibl.

['mnpasnuueckuu mmpecc.

[IposiBinenue nerctBrus aTMOCHEPHOTO JTABICHHUSL.

3aBUCUMOCTH BBITAIKMBAIOIEH CUJIBI OT 00bEMA MOTPYKEHHOM YacTH Tea
Y TJIOTHOCTH >KHJIKOCTH.
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PaBeHCTBO BBITAIKMBAIOIIECH CUJIbI BECY BBITCCHEHHOM KUJKOCTH.
8. YCJOBHE IJIaBaHUA TEJ: TUIaBAHUE UJIU MOTPY>KEHUE TeJl B 3aBUCUMOCTH OT
COOTHOILICHHSI TUIOTHOCTEN TeJla U KUJKOCTH.
Jlabopamopnsie pabomot u onvimel.
1. HccrnenoBanue 3aBUCHMOCTH Beca Tejla B BOJIE OT 00BbEMA MOTPYKEHHOM B
XKUJKOCTh YaCTH TeJa.
2. OnpenenieHUE  BBITAIKMBAIOUIEH CHUJIbI, JCHCTBYIOIIEM Ha  TENO,
MOTPYXEHHOE B JKUJIKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOILIECH CUJIbI, IEMCTBYIOILIEH HA TEJIO
B KUJIKOCTH, OT MacChl TeJa.
4. OmbITBI, JIEMOHCTPUPYIOIIUME 3aBUCUMOCTHh BBITAJKUBAIONICH  CHIIBI,
JEUCTBYIOUIEH Ha TEJIO B KUAKOCTH, OT 00BbEMA NOTPYKEHHON B KUIAKOCTh
YacTH TeJa U OT MJIOTHOCTU KUJKOCTH.
5. KoHcTpyupoBaHue apeoMeTpa WM KOHCTPYUPOBAHWE JIOJKH U
OIIpELICJICHUE €€ IPY30IOABEMHOCTH.
Pa3znesn 5. PaboTa 1 MOIIHOCTB. JHEPrusi.
Mexanuueckas padota. MOIIHOCTb.
IIpocTeic MexaHHU3MBI: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecHs pbryara. [[puMeHeHue rnpaBuiia paBHOBECHS phluara K 0JI0Ky. «3010T0oe



npaBuio» Mexanuku. KITJI mpocTeix MexanusmoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHHUKE.

Mexannueckass dHeprus. KuHernueckas W TNOTEHIHMAlIbHAsg dSHEPTUA.
[IpeBpalilieHre OTHOTO BHIA MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
SHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie padbomot u onvimel.

1. Omnpenenenne pabOThI CUIIBI TPEHUS TPU PABHOMEPHOM JABUKEHUU TEJIA 110

TOPU30HTAIBHON NOBEPXHOCTH.

2. HccnenoBaHue yclIOBHI pABHOBECHUS pblUara.

3. M3mepenue KII/] HakIOHHOM MJIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHEHUs MEXAHUUYECKON YHEPTUH.

8 KIIACC

Pa3nen 6. TenioBblie siBJICHUS.

OCHOBHBIE TIOJOKEHHUS MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BemecTBa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, MOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Monenn TBEPHOro, MXUAKOTO W Tra3000pa3HOrO0 COCTOSHUI BEIECTBa.
Kpucrannnueckue u amopgusie tena. OObsCHEHHUE CBOMCTB Ta30B, KUAKOCTEN U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUH MOJEKYJSIPHO-KMHETUYECKOW TEOPHUH.
CmauuBaHKE U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE paCIIMPEHNE U CKATHE.

Temmneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BuyTpenHsss sHeprus. CrnocoObl W3MEHEHUsT BHYTPEHHEH SHepruu:
TeIUIonepeaya U copeplieHre padoTel. Busl Teronepenayu: TEIONPOBOAHOCTD,
KOHBEKLMS, U3ITy4YEHHUE.

KonuyectBo TemynoThl. YaenbHas TEMIOEMKOCTh BELIECTBA. TeMIo00MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIoBoro Oamanca. IlmaBnenue wu
OTBEPJICBAHME KPUCTAUIMYECKUX BEUIECTB. YJ€JIbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EPHOro
JTABJICHUSL.

BrnaxnocTh Bo3ayxa.

DOHeprus TOIIMBA. Y IeJIbHAs TEII0Ta CrOPaHMSL.

[Ipunuunel paGotel TeruioBbix aAurareneid KIIJ[ temmoBoro aBuraresns.
TernnoBble IBUTATENN U 3aIIUTa OKPYKAOIIEH CPEbI.

3aKOH COXpaHEHHMS U MPEBPALLCHHS SHEPTUH B TEIIOBBIX MPOLECCAX.

Jemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JIBUKECHUSI.
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10.
11.
12.
13.

Habmonenue nuddysum.

HaOmronenue siBjeHni CMauuBaHUs U KaMMIISIPHBIX SIBJICHUM.
HaGnrogenue TermioBoro pacimpeHust Tel.

N3MeHenune naBieHus raza Opu U3MEHEHUH O0bEMA UM HArpeBaHUU WU
OXJIAXKJICHUM.

IIpaBusna usMepeHus: TEMIIEPATYPHI.

Buae! Tenonepenayu.

OxnaxaeHue npyu COBEPIICHUH PaOOTHI.

Harpesanue npu coBepiiieHud padOThl BHEIIHUMU CHIIAMH.
CpaBHeHUE TEINTIOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaOmronenne kurenus.

HaOmronenue nmoctossHCTBa TEMIIEpaTyphbl IIPH TUIABJICHHUH.
Mojaenu TenJI0BbIX JBUTaTEICH.

Jlabopamopnwie padbomot u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHUS.
OnbIThI IO BBIPAIMBAHUIO KPUCTAILIOB TOBAPEHHOM COJIM UITU caxapa.
OnbITel MO HAOMIOAEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenre AaBieHUs BO3ayXa B OaJIOHE IIPHILA.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh JABJICHHUS BO3JyXa OT €ro
00BbEMa 1 HArPEeBAHUS WA OXJIAXKICHHUS.

[IpoBepka runoTe3sl IMHEHHOM 3aBUCUMOCTH IJTMHBI CTOJIONKA KUIKOCTH
B TEPMOMETPUUECKOMN TPyOKE OT TeMIEPaTyphl.

HaGmronenve wW3MeHEHHMS BHYTPEHHEW OHEPruu Tela B pe3yJbTaTe
Terionepeaayn U padboThl BHEITHUX CHUJL.

UccnenoBanue siBaeHUs TEIJI000MEHA MPU CMEIIUBAHUU XOJOAHOW U
ropsiyer BOJBL.

OnpezneneHre  KOJAMYECTBA  TEIUIOTHI, TMOJYYEHHOrO  BOAOW  MpH
TEMJI000MEHE C HArPEThIM METAITMYECKUM ITUITHHAPOM.

Onpenenenue yaenbHON TEINIOEMKOCTH BEIIECTBA.

Hccnenosanue npolecca UCIapeHusl.

OrnpeneneHre OTHOCUTENIBHOM BIIa)KHOCTH BO3TyXa.

Onpenenenue yaenbHON TEIUIOTHI TIaBJICHUS JIbA.

Paznen 7. diiekTpudyecKkre 1 MATHUTHBIE SIBJICHUS.
Onexktpuzaums Ten. [Ba poja sieKTpudecKux 3apsanoB. BzammopercTBue
3apspKeHHBIX  Ten.  3akoH Kymona (3aBUCHMMOCTh  CHUJIBI  B3aUMOJICUCTBUS

3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUS MEXKIY TETIAMH ).
Onektpuueckoe noje. Hanpsk€HHOCTh 3nekTpudeckoro mnods. [IpuHuun

CYNEPHO3ULIUN IIEKTPUUECKUX 0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA DJIEKTPUUECKUN 3apsi.
Crpoenue aroma. IIpOBOJHMKM W JUAJEKTPUKU. 3aKOH  COXPAHEHUS
ANEKTPUUYECKOTO 3apsia.

ONEKTPUYECKUM TOK. YCJIOBHUSI CYIIECTBOBAHUSI AJIEKTPUUYECKOTO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSI AIEKTPUUYECKOro TOKa (TEIIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U Ta3ax.

Onektpruueckas  uenb. Cuima  Toka.  DJEKTPUYECKOE  HAIPSKEHUE.

ComnpoTuBiieHHE MPOBOAHUKA. Y IEJIBHOE CONPOTUBIICHUE BEHIECTBA. 3aKoH OMma
1u1s yuacTtka nenu. [locienoBarenbHOe U apauiesIbHOE COSAMHEHNE TPOBOTHUKOB.

Pabora ® MOMmMHOCTh dJEKTpUYECKOro ToKa. 3akoH Jhxoyns—JleHma.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocrosiHHBIE MarHuThl. B3anmMoaeiicTBHE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE
noje. MaroutHoe moJsie 3eMJId M €ro 3Ha4yeHHWe s KU3HM Ha 3emie. OnbIT
Opcrena. MarHuTHoOe 1oJie AIEKTPUYECKoro Toka. [I[puMeHeHue 3neKTpOMarHuToB
B TEXHHUKE. J[eCTBME MAarHUTHOTO MOJISI HA POBOJHUK C TOKOM. DJIEKTPOBUTATENb
MOCTOSIHHOTO ~ TOKa. VICIOJIb30BaHWE  BJIEKTPOJBUTATENEN B  TEXHUYECKHX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SABneHue 35eKTpoMarHuTHOM MHAykuuu. [Ipasuio Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOy YEHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jlemoncmpauuu.

DJIeKTpU3aLus TEl.
JIBa poJia AIEKTPUUYECKUX 3apsiIOB U B3aUMO/ICHCTBUE 3aPSXKEHHBIX TEJl.
Y CTpOMCTBO U IEVCTBUE IIEKTPOCKOIIA.
DIIEKTPOCTATUUECKAS] UHTYKLIHUS.
3aKOH COXpaHEHHUS SIIEKTPUUECKUX 3apI0B.
[IpoBOTHUKY U TUATEKTPUKH.
MopaenupoBaHue CUIOBBIX JIMHUHN 3JIEKTPUYECKOTO TTOJISL.
HcTouyHrKM MOCTOSTHHOTO TOKA.
JIeHCTBUSA DIIEKTPUIECKOTO TOKA.
. DJIEKTPUUYECKUI TOK B )KUIKOCTH.
. ['a30BbIi pa3psa.
. I3MepeHune cuiibl TOKa aMIepMETPOM.
. 3MepeHune 31eKTpuIecKoro HanpsiKEHUs BOJIbTMETPOM.
. Peocrar n Marazu cOnpOTHUBIICHUH.
. B3aumoeiicTBre MOCTOSTHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUs MOJIOCOB MarHUTA.
. MonenupoBaHrue MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

W N o v kA WwN R
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18.
19.
20.
21.
22.
23.
24,

25.

OnbIT Opcrena.

MarauTHOE 1oJjie TOKa. DJIEKTPOMArHUT.

JlelicTBHE MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

DJIEKTPOJIBUTATEIb TIOCTOSIHHOTO TOKA.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOM MHTYKIIVH.

OnbiThl @apajes.

3aBUCUMOCTh HaNpaBJICHUS HHAYKIIMOHHOTO TOKa OT YCIOBUM €ro
BO3HHUKHOBCHMS.

DJIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomot u onvimel.

1.

I

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneITel TO HAOMIOMEHUIO DJCKTPHU3AIMU  TEN WHAYKIUMEH W TpHU
CONPUKOCHOBEHHH.

UccnenoBanue ACUCTBUS OSIEKTPUUECKOTO TIOJII HA TMPOBOJHUKH U
TDJIEKTPUKH.

COopka u mpoBepKa padbOoThI ANEKTPUUECKON IIETH MTOCTOSTHHOTO TOKA.
N3mepenue u peryiupoBaHue CUIIbI TOKA.

N3mepenne u perympoBaHne HapsOKSHUS.

HccnenoBanune 3aBUCMMOCTH CHUIBI TOKA, WAYIIETO Yepe3 PE3ncCTop, OT
COTIPOTHUBJICHUS PE3UCTOPA U HAIPSHKCHUS Ha PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPUUECKOTO
COTMPOTHUBJICHUSI TIPOBOJHUKA OT €ro JUIMHBI, IUIOMAAN IOMEPEYHOTrO
CEYCHHS M MaTepuaa.

[IpoBepka mpaBwWia CIOKCHHS HAMPSHKEHUH TIPU TOCIEIOBATEIBHOM
COCTMHCHHH JIBYX PE3WCTOPOB.

[IpoBepka mpaBuia IS CHJIBI TOKa TPHU TMapajuieIbHOM COCIUHCHUU
PE3UCTOPOB.

Omnpenenenre pabOThI AIEKTPUUECKOTO TOKA, MAYIIETO Yepe3 PE3UCTOP.
OnpeneneHrie  MOIIHOCTH  DJIEKTPUYECKOTO  TOKa, BBIJCIAEMON Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JIAMITOYKY, OT
HaIpsHKEHUS Ha HE.

Onpenenenue KII/[ narpeBarersi.

HccnenoBanre MarHUTHOTO B3aUMOCHCTBUS TIOCTOSTHHBIX MATrHATOB.
N3yueHnne MarHUTHOTO TIOJISI TOCTOSTHHBIX MarHUTOB IMPU UX 00bETUHEHUN
U pa3JIeICHAH.

WccnenoBanue neicTBUSI SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OneIThI, JIEMOHCTPUPYIOIIHME 3aBUCUMOCTh CHJIBI  B3aUMOJICUCTBUSA
KaTYIIKUA C TOKOM M MarHUTA OT CUJIBI TOKA M HAITPaBJICHUS TOKA B KATYIIIKE.
N3yuenune necTBUS MAarHUTHOTO TI0JIS HA MPOBOJIHKK C TOKOM.



19. KoHcTpynpoBaHue u u3ydyeHue padoThl JEKTPOJBUTATETIS.

20. U3mepenue KIIJ] asekTpoaBUraTeibHOM yCTaHOBKH.

21. OOBITBIl IO HMCCIECOOBAHUIO SIBJICHUSI AJIEKTPOMAarHUTHOM WHAYKIUHU:
UCCIICOBAHUE W3MEHEHUW 3HAYEHWS W HAIPaBIICHHUS WHIYKIIMOHHOTO
TOKA.

9 KJIACC

Pa3znen 8. Mexanuveckue siBJIeHHSI.

Mexanuueckoe aBwkeHHEe. MarepuanbHag Touyka. (Cucrema OTCU€Ta.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBHKEHHA. PaBHOMEpHOE NPSMOJIMHEHHOE
nBr>keHue. HepaBHoMepHOE npsiMoNMHENHOE ABMKeHUE. CpellHsIsl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TMpsiMOJIMHEHOE JBHkKeHHe. (CBOOOmHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXEHHE MO OKpYXHOCTU. [lepumon u yvacrora oOpaieHus.
JIunenHas u yrioBas CKOpOCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

ITepsbiit 3akoH Herorona. Bropoii 3akon Herotona. Tperuit 3akoH HeroToHa.
[IpyHIMT CYTIEPITO3UIINU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: Cujla TPEHUS CKOJIbXKECHUS, CUila
TPEHUS [IOKOS1, APYTUE BUJIbI TPEHUS.

Cuna TSOKECTH U 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOPEHHE CBOOOJHOTO
najgeHus. JBwxenne ruianetr BOKpyr ComHuoa. IlepBasg xocMuueckass CKOPOCT.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHON TOukH. AOCOMIOTHO TBEpIOe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIJIEHHOM OChIO BpaileHusi. MomeHT cuiibl. LIeHTp TskecTw.

Nmnynec Tena. M3menenue mmnyinbca. UMmynbe CUiibl. 3aKOH COXpaHEHUS
MMITyJIbCa. PEakKTUBHOE NBUKEHUE.

Mexanuueckass paboTa ¥ MOUIHOCTb. PaboTa cui TSXKECTH, YNPYTrOCTH,
TpeHusi. CBsA3b dHEpruu U padoThl. [loTeHUHanbHas 3Heprus Tea, MOJHATOTO HaJl
IMOBEPXHOCTHIO 3eMiM. [loTeHIIManbHas S3HEPTUS CKATOU NPYKUHbI. KuHetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPIUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPTHUH.

Jlemoncmpayuu.

1. HaGnrogeHne MexaHMYECKOro JIBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX Tell

OTCYETA.
2. CpaBHeHHME TNyTE€Hd M TPACKTOPUN JBHXKEHHUS OJHOTO M TOTO XK€ Teja
OTHOCHUTENIBHO Pa3HbIX TEJI OTCYETA.
N3mepeHne cKopoCTH U YCKOPEHUS NPSIMOJIMHENHOTO JBUKEHUS.
4. HccnegoBanue Npu3HAKOB PABHOYCKOPEHHOTO ABUYKEHHS.
HaGnronenue nBrxkeHust Tela mo OKpyKHOCTH.



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

HabutoieHne MexaHM4eCKHX SIBJICHUN, IPOUCXOIAIIUX B CUCTEME OTCUETA
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUU OTHOCUTEIIBEHO
KaOuHeTa QU3UKH.

3aBUCUMOCTh YCKOPEHHS Tejla OT MAcChl Tejla U JAEHCTBYIOUIEH HAa HEro
CHUJIBL.

Habmoienue paBeHCTBa CUJI TPU B3aUMOJICHCTBUH TEIL.

M3meHenue Beca Tenia Ipu yCKOPEHHOM JBUKEHUM.

Ilepemaya umiynbca Npyu B3aNMOJECHCTBUY TEIL.

[IpeoOpazoBaHus SHEPTUH ITPU B3aUMOACICTBUY TEI.

CoxpaHeHHe UMITyJIbca [PU HEYIIPYTOM B3aUMOJCHCTBHH.

CoxpaHeHue UMITyJIbca IPU a0COIOTHO YIPYTOM B3aUMOJEHCTBUU.
HaGnronenune peakTMBHOTO JTBUKCHHUSL.

CoxpaHeHHne MeXaHUYECKOM SHEPTUH ITPU CBOOOTHOM Ma/ICHUU.
CoxpaHeHHe MEXaHUYECKOM IHEPTUU IIPH JIBUKEHUH Teja M0 IEUCTBUEM
MPYKHUHBI.

Jlabopamopnsie pabomot u onvimel.

1.

10.

11.

KoncTpynpoBanue TpakTa il pa3roHa W JalbHEUIIEr0 paBHOMEPHOTO
JNBWKEHUS IAPUKA UITU TEJIEHKKH.

Ornpenenenue CpeaHel CKOPOCTH CKOJIBKEHHUS Opycka WM JABUKCHUS
[IaPUKA 10 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHrue yCKOpPEHHMsl Tela MNpU PABHOYCKOPEHHOM JIBUJKEHHUU 10
HAaKJIOHHOM IIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH IIYTH OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JBIKEHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka TruUIOTE3bl: €CIM TpPH PaBHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAYaJbHOM CKOPOCTH IIyTH OTHOCSITCS KakK psii HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIIHE MPOMEXKYTKH BPEMEHHU OJJUHAKOBBI.

HccnenoBanve 3aBUCUMOCTH  CWJIBI TPEHUS CKOJIBKEHUS OT  CHJIBI
HOPMAJIBHOTO JaBJICHUSI.

Onpenenenre kK03 HULIMEHTA TPEHUS CKOJIbKEHHUSL.

Onpenenenne )KECTKOCTH MTPYKUHBI.

Omnpenenenre pabOThl CHIIBI TPEHUS TIPU PABHOMEPHOM JIBHXKCHHUH TeJa 0
TOPU30HTAIBHOM ITOBEPXHOCTH.

Onpenenenrie  pabOThl CWJIBI  YIOPYrOCTH TpU  THOABEME Tpy3a C
UCII0JIb30BAaHUEM HEMOJBHXKHOIO U MOABUKHOTO OJIOKOB.

N3yuyeHune 3aK0Ha COXpaHEHUS SHEPTHU.

Pa3znen 9. Mexannueckue Ko0J1e0aHUA M BOJIHBI.



KonebarenbHoe npmxkenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: IEPUOT,
4acToTa, aMIUINTyAa. MartemMaTnyeckui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
SHEPIUM NPU KOJIEOATEIHHOM JIBUKEHUM.

3aryxatonue ~ koneOanus.  BwiHyXkaeHHele — koneOanuws.  Pe3onamnc.
Mexannueckue BoaHbl. (CBOWCTBA MeXaHWYeCKMX BOJIH. [IpoposibHble U
MONIEpEeYHble  BOJHBI. JIMMHA BOJMHBI HU CKOPOCTh €€ pacnpoCTpaHEHUs.
Mexanuyeckue BOJIHBI B TBEPJIOM TEJIE, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3Byka W BbicOTa ToHA. OTpakeHue 3Byka. MHbpa3Byk u
YIBTPA3BYK.

Jemoncmpayuu.

1. HaGmonenue xoneGaHuii Tel moja ACHCTBHEM CHIIBI TSHKECTH W CHIIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

HabGnronenue BbIHYKICHHBIX KOJIEOAaHUHN U PE30HAHCA.

Pacnpoctpanenue npo0JibHBIX U MOMEPEUHBIX BOJIH (HA MOJIEIN).

Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

Jlabopamopnwie pabomot u onvimel.

1. OmpeneneHue YacTOThl M TMEpHOJA KoJeOaHUN  MaTeMaTHYECKOTO
MasiTHUKA.

o v kA~ wNnN

2. Ormpezenenne 4acTOThI U IEPHO/Ia KOJI€OaHUN TPYKUHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCUMOCTH MEPHO/ia KOJIEOAHHM MOIBEIIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH MeproAa KoJieOaHUM MPY>KUHHOTO MasgTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH TIEpHOJa KOJIeOAHUN Tpy3a, MOABEIICHHOTO K
HUTH, OT MaccChl Ipy3a.
6. OmbIThl, JAEMOHCTPHUPYIOIIME  3aBUCUMOCTh  TiepuoAa  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MacChl IPy3a U KECTKOCTU MPYKUHBI.
7. W3mepeHue yckopeHusi CBOOOTHOTO TMaJICHUSI.
Pa3nen 10. DjaekTpoMarHuTHOE MoJie U 3JIeKTPOMATHUTHBIE BOJTHBI.
DJIEKTPOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BoJHBL.  CBONCTBa
ANEKTpOMarHuTHhIX BOJH. I[llkanma siaekTpoMarHUTHBIX BOJH. Mcmosib3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.
DnekTpoMaruuTHas npupoja csera. CKOpocTh cBeTa. BoiHOBBIE CBOMCTBA
CBeTa.
Jemoncmpauuu.
1. CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH.
2. BosHOBBIE CBOMCTBA CBETA.



Jlabopamopnwie pabomul u onvimel.
1. M3yyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOIO
TenedoHa.

Pa3znea 11. CBeToBbI€E ABJICHUS.

JlyueBas  mogmenr  cBera.  HMcrounumkm — cBera.  [IpsamosmHeEnHOE
pactipoctpanenue cBera. 3atmenust Connia u JIlynsl. Otpaxkenue cBera. [lmockoe
3epKajo. 3aKOH OTPaKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH mnpesiomieHus cBeta. [lonHoe BHYTpeHHEE
OTpaX€HHE cBeTa. lcrnonap30BaHME TIOJIHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAX.

JIunza. Xop yuelt B mun3e. Ontudeckast cucrema (oTtoarimapara, MUKpOCKOIIa
U Teneckomna. ['na3 kak ontuyeckas cucrema. bam3opykocTh U JaabHO30PKOCTb.

Paznoxenue Oenoro cBera B crektp. Omnbitel HbtoroHa. Croxenue
CIEKTPAJIbHBIX LBETOB. J(Hcniepcus ceera.

Jemoncmpauuu.

[IpsAMonrHEHOE paCIPOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tony4yenue nzoOpaxeHuil B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Onruyeckuii CBETOBO/I.

Xox myueit B coOuparoiiei JIMH3e.

Xox Iydel B paCCENBAIOLIEH JIMH3E.

[Tomy4yenue nzo0paxeHuit ¢ TOMOIIBIO JTUH3.

[Tpuntun nevictBus poroanmnapara, MUKPOCKOIA U TEJIECKOIIA.
10. Mopens riasa.

11. Pa3noxenue 0enoro cBeTa B CIEKTP.

12. [lony4yenue 0enoro cBeTa Mpu CI0KEHUU CBETAa PAa3HbBIX LIBETOB.

L N o v A WD

Jlabopamopnwie padbomot u onvimol.

1. UccnenoBanue 3aBUCMMOCTH yria OTPa)KEHUSI CBETOBOTO Jiyya OT yria
Na/ICHUS.

2. W3yueHue XxapakTepuCTUK U300pakeHHs MPEAMETA B INIOCKOM 3€pKaie.

3. HccnenoBaHue 3aBUCMMOCTH yTIJia MIPEJIOMIIEHUSI CBETOBOTO JIyya OT yria
MaJICHUs] Ha TPAHULIE «BO3IyX—CTEKIIOM.

4. TlomyuyeHue U300pakKeHHM C TOMOIILI0 COOMPAIOIIEH JTUH3HI.
Onpenenenre (HOKYCHOTO paACCTOSHUS U ONTUYECKOMN CHIIBI cCOOMparoiei
JIMH3BI.

6. OMBITHI 110 Pa3NI0KEHUIO OEIIOTO CBETA B CHEKTP.

OnbITEl IO BOCHPUSITHIO IIBETA MPEAMETOB MPU MX HAOIIOJCHUM Yepe3
[[BETOBbIE (DUIIBTPHI.



Pa3nen 12. KBaHTOBBIE SIBJICHUS.

Onwitel Pesepdopna u miaHerapHas mojens atoma. Mojenb atoma bopa.
Hcnyckanue u norsomeHue ceera aroMoM. KBanTel. JInHelyaTsie CIeKTphI.

PamnoaktuBHOCTh. Anbda, Oerta- m ramma-uzinydeHusi. CTpoeHrne aTOMHOTO
anpa. Hyxionnas wmopens aromuoro sznpa. Wsoromsl. PaanoaxtuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SAnepHble peakuu. 3aKOHBI COXPAaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CBsI3M aTOMHBIX sjep. CBsA3b Macchl W dHEpruu. Peakuuu cuHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Anepnas sHepreruka. J[eMCTBHS pPaguOaKTUBHBIX HW3IYyYECHHW HA IKUBBIC
OpPTraHU3MBI.

Jemoncmpauuu.

1. CnexTpbl U3ITyYEHHUS U TOTJIOLICHHS.

2. CnexTpsl pa3jau4HbIX ra3oB.

3. CnekTp Boaopoaa.

4. HabGmroneHnue TpekoB B kamepe BuibcoHa.

5. Pabora cuéruyrka MOHU3HUPYIOLIUX U3ITyYEHHH.

6. Perucrpanus uzimydeHus NpUPOAHBIX MUHEPAJIOB U ITPOLYKTOB.

Jlabopamopnwie padbomot u onvimol.

1. HaGnrogeHue CIIOMIHBIX U JIMHEHYAThIX CHEKTPOB U3IIy4YEHUS.

2. HccnegoBaHue TPEKOB: U3MEPEHUE HHEPTUU YACTULBI 110 TOPMO3ZHOMY

nytu (1o gororpadusim).

3. W3mepeHnue paanoakTUBHOTO (pOHA.

IHoBTOpHUTEIBbHO-00001IAK0IIMH MOAYJIb.

[ToBTOpHTENHEHO-00001IAIOIINI MOTYJIb NPEAHA3HAYEH IS CUCTeMaTU3alun
1 000011IeHUS TPEAMETHOTO COJIEP>KAHUS U OTBITA ACSTEIBHOCTH, TPUOOPETEHHOTO
OpU HU3YYEHUHM BCETro Kypca (U3MKH, a Takke A MOJATOTOBKH K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (Pu3uke ajigs 00y4arolmuxcsi, BIOPABIIUX 3TOT
y4eOHBII IpeIMeET.

[Ipn M3ydeHUn AAHHOTO MOIYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECHEUMBAETCS JOCTUKEHHE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJibTaToB  OoOyueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHasd I'PaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB MCCIIEOBAHUS
SBJICHMA TPUPOABI M TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBACHATH (PU3Myeckue
ABJICHUSI, TPUMEHSS TOJyYeHHbIE 3HaHWs, pelaTh 3aJadyd, B TOM YHCIE
KAUECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[TpyuHUMIIMATIBHO AEATEIBHOCTHBIA XapaKTep NAHHOIO pa3Jielia peaanu3yercs 3a
CU€T TOTO, YTO OOYYAIOIIMECS BBIMOJIHAIOT 3aaHUs, B KOTOPBIX UM IpeaJiaraeTcs:



Ha OCHOBE IIOJIyYEHHBIX 3HAHUH pAaclo3HaBaTb M HAy4YHO OOBSACHATH
buznyeckue BJICHUS B OKPYKAIOLIEH MPUPOE U MOBCETHEBHOM KU3HH;
UCIOJIb30BaTh HAyUYHbIE METO/IbI UCCIIE0OBaHMS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATH HAy4YHbIE OCHOBBI HamOoOJiee BaXHBIX JOCTHXKEHHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTHYECKOTO UCIIOJIB30BAHUS PA3JIMYHBIX HCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA INPEBPAILECHHS M COXPAHECHMS BCEX M3BECTHBIX BHUJIOB
DHEPIUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne pu3nku Ha ypoBHE OCHOBHOTO OO0IIEro 0Opa3oBaHUs HAMpPaBICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJbTaTOB.

B pesynbrare u3yuenus GU3NKUA Ha YpPOBHE OCHOBHOTO 00IIIEro 00pa3zoBaHus

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMSI:

- IPOSIBJIEHUE UHTEPECA K UICTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM
(bu3ruecKol HayKu;

- ICHHOCTHOE OTHOIICHUE K JOCTH)KEHUSM POCCUNUCKUX YUEHBIX-(PUZUKOB,;

2) rpa’KaaHCKOr0 M 1YXOBHO-HPABCTBEHHOT 0 BOCTIMTAHMS

- TOTOBHOCTh K aKTUBHOMY Y4aCTHIO B 00CYXJI€HUH OOLIECTBEHHO 3HAUYUMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
(du3uKwy;

- OCO3HAaHHUE BAXHOCTU MOPATBHO-ITUYECKUX TPUHIIMIIOB B JESATEILHOCTH
Y4EHOT0;

3) 3cTeTHYeCKOro BOCIIUTAHNSA:

- BOCIIPUSATHE ACTETUUECKUX KAdeCTB (PU3MUYECKON HAYKHU: €€ TapMOHUYHOTO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEHHOCTU HAYYHOT0 O3HAHUS:

- OCO3HAaHME LEHHOCTH (U3NYECKON HayKM KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHSI TEXHOJIOTHUM, BaXXHEMIIECH COCTABIIAIOLICH
KYJBTYPHI;

- pa3BUTHE HAay4yHOM JI0OO3HATEIBLHOCTH, HMHTEpEca K HCCIEI0BATEIbCKOM
NEeSITEebHOCTH;

5) ¢opmupoBaHusi  KYJLTYPbl 30POBbSI ¥  3MOLMOHAJIBLHOIO
0J1aronoJTyqyus:

- OCO3HaHWE IIEHHOCTH O0e30macHOro o0pas3a J>KU3HH B COBPEMEHHOM
TEXHOJOTUYECKOM MHPE, BaXHOCTH MpaBUi O€30MaCHOrO TMIOBEICHHUS Ha
TPaHCIOPTE, HAa JOporax, C SJEKTPUUECKUM U TEIUIOBBIM O0OpYyIOBaHUEM B
JIOMAIITHUX yCIIOBUSX;

- chopMupoBaHHOCTH HaBbIKA pedIeKCUn, TPU3HAHNE CBOETO TIPaBa Ha OIMHUOKY
Y TAKOTO e MpaBa y JPYroro 4eJoBeKa;

6) TPY10BOI0 BOCTIMTAHUS:

- aKTMBHOE y4YacTH€ B PEIICHWU MPAKTUYECKHX 3aaad (B pamMKax CEMbH,
oOpa3oBaTenpHON  OpraHM3allid, TOpoja, Kpas) TEXHOJOTHYECKOW U
COIMAIbHON HAMPABIEHHOCTH, TPEOYIOITUX B TOM YUCIE U (GU3NIECKUX 3HAHU;



- HHTEPEC K MPAKTUYECKOMY U3YUEHHUIO MPOPECCUil, CBA3aHHBIX C PUIUKOM;

e 7)3K0JIOTMYECKOT0 BOCTINTAHMS

e - OpUEHTALMSI HA TPUMEHEHHE (PU3MYECKUX 3HAHUM JJIs pElleHUs 3aJad B
00JIacTU OKpY’Karomew cpejbl, IJAaHUPOBAHUS IIOCTYNKOB W OLEHKH HUX
BO3MOYKHBIX MTOCJIEICTBHI ISl OKPYKAIOLIEH CPEIbl;

e - OCO3HAHME IIOOANTBHOTO XapaKTEpa AKOJIOTMYECKUX IMPOOJIEM M IyTeHd HX

peLICHMUS;
e 8) amanTanuu K HU3MEHSIIIMMCH YCJIOBHAM COUHUAJBHON U NPHUPOIHON

cpenbl:

e - MOTPEOHOCTH BO B3aUMOJCHCTBUU IIPU BBINOJHCHUM HWCCIACAOBAHHN U
IIPOCKTOB (DM3UYECKOW HAIPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
APYTHUX;

e - TIOBBINIEHWE YPOBHSA CBOCH KOMIIETCHTHOCTH dYepe3 IPAKTUUYECKYIO
NCATEIBHOCTD,

e - IOTPeOHOCTHh B (JOPMHUPOBAHNHY HOBBIX 3HAHHH, B TOM YHCJIe POpMYIUPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bl O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e - OCO3HaHME JIe(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00J1acTH
(duzuKwy;

e - IUTAHUPOBAHME CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (PU3NYECKUX 3HAHUIM;

e - CTpPEMJICHUE aHAIM3UPOBATH U BBISBIISITH B3aUMOCBSI3HU MIPUPOJIbI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e - OIICHKa CBOMX JCHCTBHM ¢ Y4€TOM BJIUSHHUS Ha OKPYXKAIOIIYI0 Cpexdy,
BO3MOKHBIX TJTIOOQIBHBIX TTOCICICTBUHA.

METAIIPEAMETHBIE PE3YJIBTATbBI

B pe3ynbrare ocBoeHMs TpOrpaMMbI IO (PU3HKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuaromierocss OyayT chOpMUPOBaHBI MeTanpeaMeTHbIE
pe3yJbTaThl, BKIIOYAIOIIUE T03HABATENIbHBIE YHUBEPCAJIbHBIE yUeOHbIE ICHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIC  y4eOHBIE  JCHCTBUA,  PETYJIATHUBHBIC
YHUBEpCaIbHBIC YIeOHbIC TCHCTBUS.

Ilo3HaBare/ibHbIC YHUBEPCAJIbHbIC YUeOHBIE 1eHCTBUSA

ba3oBble JJornueckue aAelcTBUA:
e BBIBISITh U XapaKTEPHU30BaTh CYIIECTBCHHBIE TMPU3HAKH OOBEKTOB
(stBIIEHUN);
e yCTaHABIWBATbH CYIIECTBEHHBIN NMPU3HAK KJIACCU(DUKAIIUN, OCHOBAHUS JIJIS
0000IIIEHNS U CpaBHEHUS,



BBISIBJIATH 3aKOHOMEPHOCTH U MIPOTHUBOPEUHS B pacCMaTpUBAEMbIX (PaKTax,
JTAHHBIX U HAOJIOIEHUSIX, OTHOCAIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBIIATh NIPUYUHHO-CIICACTBEHHBIC CBS3M NPU M3YUYCHUHU (PU3MUECKUX
SIBJICHU ¥ MTPOIIECCOB, JIEJIaTh BHIBOJIBI C HCIIOJIb30BAaHUEM JETyKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIIBUTaTh THIOTE3bl O B3aMMOCBSA3SIX
(bU3UYECKUX BEINYNH;

CaMOCTOSITENTFHO BEIOMPATH CIIOCO0 pelieHnus yueOHON PU3ndIecKoil 3a1aun
(cpaBHEHHE HECKOJIBKMX BAapHaHTOB pelIeHHs, BbIOOp Haumbosee
HOJXOSAIIETO ¢ YYETOM CAMOCTOSITENIFHO BBIJICTIEHHBIX KPUTEPHUER).

ba3oBble ucciienoBareibCKue JeiiCTBHUA:

HCTOJIb30BaTh BOMPOCHI KAK UCCIIEI0BATEIBLCKU NHCTPYMEHT ITO3HAHUS,
MIPOBOAUTH IO CAMOCTOSTEIIBHO COCTABJIEHHOMY IUIAHY ONBIT, HECIOKHBIN
(bU3NYECKUIT DKCIEPUMEHT, HEOONBINOE HCCleA0BaHue (PU3NIECKOTO
SIBJICHUSI;

OIICHMBATh HA TNPUMEHUMOCTh M  JIOCTOBEPHOCTH HH(OPMAIHIO,
MOJYYEHHYIO B XOJ€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITeIbHO (hOPMYJIUPOBATH 00OOIIECHHS M BBIBOJBI IO pe3yJIbTaTam
MPOBEAEHHOT0 HAOIOICHUS, OTIBITA, UCCIICIOBAHUS;

MIPOTHO3UPOBATh  BO3MOXKHOE  JIalIbHEWIIIee pa3BUTHE  (PU3UICCKUX
MPOIIECCOB, & TAKKE BBIJIBUTATh MPEANOI0KEHU 00 UX PA3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undgopmanueii:

IPUMEHSATH Pa3JIUYHbIE METObI, HTHCTPYMEHTHI U 3alPOCHI IIPU MTOUCKE U
orOope MHPOPMALMHM WIA JAHHBIX C YY4ETOM MPEAJIOKEHHOU Yy4deOHOU
dbuznyeckoit 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIUIO
pa3IMyYHBIX BUAOB U (POPM IPE/ICTABICHMUS,

CaMOCTOSITEJIbHO ~ BBIOMpaTh ONTHUMAJIbHYIO (OpMy TMpeaCcCTaBICHUSA
uHQOpMalMu W WUIIOCTPUPOBATh pELIaeMble 3aJadd  HECIOKHBIMU
CXeMaMH, lrarpaMmmamu, HHOU rpa@uKoi 1 uX KOMOMHALMSAMH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIEe 1eliCTBHUS:

B XOJIe OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOIl TEMbI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIE HAa PEIICHHWE 3a/Jaud W TOJJIepKaHue
01arokeaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXJEHUS C CYXICHUSMU JPYTUX YYACTHHUKOB
nauanora, OOHapyXKUBATh Pa3IMIUE U CXOACTBO MMO3HIIH;

BBIPAKATh CBOIO TOUKY 3pEHHUS B YCTHBIX M MMUCHMEHHBIX TEKCTAX;



nyOJIMYHO NPEACTABIATh PE3YIbTAThl BHIIIOJHEHHOIO (PU3NYECKOTO OIBITA
(3KCnIeprMeEHTa, UCCIEOBAHUS, IPOEKTA);

NOHMMATh U UCII0JIb30BATh PEUMYILECTBA KOMAaHIHOM U MHIMBUyaJIbHOU
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATh LIEJId COBMECTHOM AESATEIBHOCTH, OPIraHU30BbIBATh JIEUCTBUS
o €€ NOCTIKEHHUIO: paclpenesaTb poiH, OOCYKIaThb MpPOLECCHl H
pe3yabTaThl COBMECTHOM pabOThI, 0000I1aTh MHEHUST HECKOJIBKUX JIIOJICH;
BBITOJIHATH CBOIO 4acTh pabOThl, TOCTUrasi KAYECTBEHHOI'O pe3yibTara Mo
CBOEMY HAIIPaBJIECHUIO U KOOPJAMHUPYS CBOU JAEUCTBUSA C IPYTUMH YIEHAMU
KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIAJa B OOIIMH MPOAYKT IO KPUTEPHUSM,
CaMOCTOSITENTLHO CPOPMYITHPOBAHHBIM YUACTHUKAMHU B3aMMOCHCTBHSL.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIE Y4eOHbIC JeHCTBUS

Camoopranusanus:

BBISIBIISITH MPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CUTYyaIUSX, TPEOYIOMIUX
JUTS perieHust GU3NIeCcKuX 3HaHUM;

OPUEHTHUPOBAThCS B  PA3IUYHBIX TMOJAXOJAX TMPUHATHUS  pEUICHUMN
(MHIMBUAYyaTbHOE, TIPUHATHE PEUICHUS B TPYIIE, MPUHATHE pEIICHUN
TPYIIIOii);

CaMOCTOATENLHO COCTABIISITH AITOPUTM PelIeHUs (U3UIECKON 3a1auul WK
IJlaHa MCCIEOBaHUSI C YYETOM HUMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh IIpeIjiaraéMbie BAPUAHTHI PEIICHUM;
JieIaTh BBIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIUOHAJIbHbIN MHTEJJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYallMU U IIPEIaraTh IjaH €€ U3MCHECHUS,
OOBSCHATh TPHUYMHBI  JOCTIDKEHUS  (HEIOCTHIKEHHS])  PE3yJIbTaTOB
NeATEIIbHOCTH, 1aBaTh OLICHKY MIPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHUBBI B JACSATEILHOCTH (B TOM YHCIIE B XOJI BBIIOJHEHUS
(GU3MYECKOTO  HCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENILCTB, W3MEHUBIIUXCS CHUTYyallMii, YCTaHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUSIM;

CTaBUTb €051 HA MECTO APYroro YejaoBeKa B XOJ€ CIopa I JUCKYCCUU Ha
HAay4YHYIO TEMY, IOHUMATh MOTHUBbI, HAMEPEHHUS U JIOTUKY JIPYyTOro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MPHU perieHNH (HU3NIECKUX 3a71a4 UITH
B YTBEPKIACHUSIX HA HAYYHBIE TEMbI U TAKOE K€ IIPABO JIPYTOro.

INPEAMETHBIE PE3YJIbTATBI



K koHIy 00yueHus B 7 kj1acce npeIMETHbIE PE3yJIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh  NOHATHS:  (U3MYECKME M  XUMHUYECKHUE  SIBJICHUS,
HaOI0IEHNE, SKCIIEPUMEHT, MOJelb, THIOTE3a, C€IUHUIBI (U3UIECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHUS BeliecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYEeCKOe JBIKEHHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSMOJIMHEMHOE), TPACKTOpHUs, PaBHOJACHCTBYOIIAs
cuma,  gedopmarms  (ympyras, — IUTacTHYeCKas),  HEBECOMOCTb,
COOOIIAIOTHECS COCY/IbI;

paznuyath siBieHus (auddy3us, TEII0OBOE ABUXEHHE YaCTUIl BEIECTBa,
paBHOMEpPHOE  JBWXKEHUE, HEPAaBHOMEPHOE  JBIDKEHUE, HHEpIIUs,
B3aUMOJICUCTBUE TEJI, PABHOBECUE TBEPHABIX TEN C 3aKPEIUIEHHOW OCHIO
BpalleHus, epeaya 1aBJIeHNus TBEPAbIMU TE€JIaMU, )KUIKOCTSIMH U ra3aMH,
aTMOC(EpHOE [ABJIICHHE, IUIABAHUE TEJ, IMPEBPAIICHHUS MEXaHWYECKON
HHEPruM) MO ONMUCAHUIO UX XapaKTEPHBIX CBOICTB M HAa OCHOBE OINBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NUYECKOE SBICHUE;

pacno3HaBaTh NPOSABICHHE HW3YYEHHBIX (U3MUECKUX SIBICHUH B
OKpYXalollleM MHpE, B TOM YHCIIEe (PU3MYECKUE SABICHHUS B NPHUPOJE:
IpPUMEPHI JBUKEHHUS C PA3IMYHBIMH CKOPOCTSIMU B JKMBOM W HEXHUBOMU
npupojie, ACHCTBHE CHUJIBI TPEHUs B MPHUPOAE U TEXHHUKE, BIMSHHE
aTMOC(EPHOrO JaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, ppluard B
TeJIe 4YeJIOBeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 3a/1a4y B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHMI;
OIKCHIBaTh U3yYEHHbIE CBOMCTBA TeNl U (PU3UYECKUE SBJICHMS, UCIIOJIb3YS
dbu3nYecKre BeIUIMHBI (Macca, 00bEM, TTIOTHOCTH BEIIECTBA, BPEeMs, ITyTh,
CKOPOCTb, CPEIHss CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC Tea,
cujia TpeHusl, JaBieHue (TBEPAOTO Tela, )KUIKOCTH, ra3a), BEITAIKHWBAIOIIAS
CWJIa, MEeXaHW4yeckash pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHJIbI,
KOA(p(GUIUEHT TOJE3HOTO JEMCTBUS MEXaHU3MOB, KHHETHYECKas U
NOTEHIIMAIbHASL DHEPrusi), MNpPH ONUCAHUM TPABWIHHO TPAKTOBATH
($u3NYECKU CMBICI UCTIONIb3YEMbIX BEJIMYHMH, UX 0003HAUEHUS U €IUHULIBI
(GU3MYECKUX BEIMYMH, HAXOAUTH (HOPMYJIbL, CBS3BIBAIOIIME JAHHYIO
GuU3MYECKyI0 BETWYHHY C JAPYTUMHU BEIMYMHAMH, CTPOHUTH TpaduKu
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U TPOIIECCHI,
UCIIOJIb3Ysl TIpaBujia CIOKEHUs cuil (BAOJb OAHOW MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, mpaBuio paBHOBecHUs pbiuara (010ka),
«30JI0TOE€ TPABUIIO» MEXAHUKH, 3aKOH COXpPaHEHUS MEXaHWYECKOU



DHEPruM, NpPU DSTOM [aBaThb CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa U
3aIMCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBICHUS, MPOLIECCH] U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallUld IPAKTUKOOPUEHTHPOBAHHOIO XapakrTepa:
BBISIBIIATH NTPUYMHHO-CJIEACTBEHHBIE CBSI3H, CTPOUTHh OOBsICHEHUE U3 1-2
JIOTHYECKHX IIaroB ¢ OMOpOil Ha 1-2 M3y4YeHHBIX CBOMCTBa (PU3MUECKHUX
SBIICHUH, PU3NUECKHUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemiath pacy€THbE 3amadyd B |2 nEHCTBHS, HMCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBSI3bIBAIOLIUE (PU3MUECKHE BEIMYMHBI: HA OCHOBE AaHAIU3a
YCIIOBUS 3aJaud 3alUCBhIBATh KPATKOE yCIOBUE, MOJACTABIATh (PU3NUECKHE
BEJIMYMHBI B (OPMYJBI U MPOBOAUTH PACUETHI, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE I PEIICHUs 3a/lay, OLEHUBATh PEATMCTUYHOCTD
NOJy4Y€HHOM (PU3NUECKON BEINUNHBI,

pacrno3HaBaTh MPOOJEMBbI, KOTOpPHIE MOXHO PEIIUTh IPU [OMOIIU
(U3HMYECKUX METOJIOB, B ONIMCAHUU UCCIIEIOBAHUS BBIICISATH IPOBEPIEMOE
MPEAINOJIOKEHNE (TUIIOTE3Y), PA3IMYATh U HHTEPIIPETUPOBATH MOJTYYECHHBIN
pe3ysbTaT, HaXOAWUTh OIIMOKM B XOJ€ OIbITA, JENaTh BBIBOJBI IO €ro
pe3yibTaram;

IPOBOJUTH OMBITHI IO HAONIOACHUIO (U3UYECKUX SABJICHUA WU
(u3HYECKUX CBOMICTB Tel: (POPMYIMPOBATH MTPOBEPSEMBIE MPEAIOIOKEHUS,
coOupaTh YCTaHOBKY M3 IPEJI0KEHHOI0 000pYJ0BaHUs, 3alIMChIBATh X0/
ombITa U (POPMYJIUPOBATH BHIBOBI;

BBIIIOJIHATD MPSIMBbIE U3MEPEHUS PACCTOAHUA, BPEMEHH, MaccChl Telna,
o0béMa, CHUJBI M TEMIEepaTypbl C UCHOJb30BAHUEM aHAJOTOBBIX H
nM(ppOBBIX MPUOOPOB, 3aMUCHIBATH IOKAa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJNUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUYUHBI OT
JIpYyro C HCIOJb30BAaHUEM IMPSAMBIX H3MEPEHHH (3aBUCHUMOCTH IIyTH
PABHOMEPHO ABMKYILIETOCA TEA OT BPEMEHHU JBUKECHUS TEJIA, CUIIbI TPEHUS
CKOJILKEHHUsSI OT Beca Tejla, KauecTBa OOpabOTKM MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CWJIBI TPEHMS OT IUIOIIAJHA CONPUKOCHOBEHMS TEJI, CUJIBI
yIOPYroCTH OT YAJIMHEHUS MPY>KUHBI, BHITAIKUBAIOLIEH CUJIBI OT 00BEMa
MOTPYKEHHOM YaCTU TeJa U OT IUIOTHOCTH JKHUJIKOCTH, €€ HE3aBUCHUMOCTH
OT TJIOTHOCTH TeJia, OT TIIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHIMA
IJlaBaHus TeJl, YCJIOBUW paBHOBECHs pblyara M OJIOKOB), y4yacTBOBAaTh B
IUTAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUSA, cOOUpaTh YCTAHOBKY H
BBIMIOJIHATh WM3MEpPEHUs, CJeays MNpeJIOKEHHOMY IUIaHy, (UKCHpPOBATh
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BUIE



NPEJIOKEHHBIX TaOMUIl U TpaduKOB, AeNaTh BBIBOJBI MO Pe3yJibTaTam
UCCIICIOBAHMUS;

MPOBOJUTh KOCBEHHbIE H3MEpPEHUs (PU3NYECKUX BEIMYMH (IJIOTHOCTh
BEI[ECTBA )KUJIKOCTU U TBEPJIOTO TEJa, CUjla TPEHUS CKOJIbKEHUS, IaBJICHUE
BO3/lyXa, BBITAIKUBAIONIAs CHUJA, JEHCTBYIOIIAas Ha TMOrPYKEHHOE B
KHUAKOCTh  TENo, KOIPPHUIMEHT TMOJE3HOTr0  JACHCTBHS  MPOCTHIX
MEXaHHU3MOB), CJeays MPENJIOKEHHOW MHCTPYKIMH: TPU BBITOJTHECHUH
U3MEpEeHU CcoOUpaTh HSKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBIUUCISATH
3HAUYE€HHE UCKOMOW BEJIMYUHBI,

cOOJTI01aTh MpaBUiIa TEXHUKU O€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHIUIBI ACHUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, IAUHAMOMETp, COOOIIAIOIIKECS COCyAbl, OapoMmerp,
phlyar, NOJBUKHBIA U HEMOJABMKHBIN OJIOK, HAKJIIOHHAS IJIOCKOCTB;
XapaKTepu30BaTh MPUHIUIBI JCWCTBUA HW3YYCHHBIX NPHUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOpPOH Ha WX OMHCAHUA (B TOM UHCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJOIPOBOJAA, THIPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, OPIIHEBON HACOC, ApEOMETP), UCTIOIb3Ys 3HAHUS
O CBOMCTBaX (PU3NYECKUX SBJICHUN U HEOOXOMMBbIE (PU3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEPHl  (HAXOAUTh  WH(MOPMALMIO O  MPUMEPaX)
IPAKTUYECKOIO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HH NIl oOecrieueHusi 6€30MacHOCTH Mpu oOpalieHuu ¢ mpudbopamMu u
TEXHUUYECKUMHU YCTPOUCTBAMH, COXPAaHEHUS 370POBbsI U COOTIOICHUST HOPM
IKOJIOTUYECKOTO TTOBEJICHHS B OKPY>KaIOIEeH cpeie;

OCYILECTBISATH OTOOp HCTOYHHMKOB HHPopmanuu B HHTepHere B
COOTBETCTBHUH C 33JJaHHBIM [TOMCKOBBIM 3alIPpOCOM, HA OCHOBE UMEIOILINXCS
3HaHUW M TYTEM CpPaBHEHUS Pa3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIINIO, KOTOpas SIBISIETCS MPOTHBOPEYMBON WM MOXKET OBIThH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH Y4YE€OHBIX 3a/laHUi HAay4HO-TOMYJISIPHYIO
JaUTepaTypy (HU3NUECKOro CoAepKaHus, ClIPaBOUYHbIE MaTEpPHAJIbl, PECYPChHI
cetu MuTepHer, BiIageTb MNpuUEMaMM KOHCIEKTUPOBAaHUS TEKCTa,
npeodpazoBanust ”HGOPMAIIUK U3 OJTHOU 3HAKOBOUM CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIC M YCTHBIE COOOIIECHUS Ha
OCHOBE 2—3 UCTOYHUKOB WH(pOpMaNUU (PU3NIECKOTO COAEpKAHUS, B TOM
qHclie MyOJIMYHO JAeNaTh KpaTKUE COOOIEHUS O pe3ysibTaTaX MPOEKTOB WU
y4eOHBIX HCCIIEeIOBAaHUM, MpU 3TOM I'PaMOTHO HCIIOJIb30BAaTh M3yYEHHBIN



NOHATUUHBIM amnmapar Kypca (QU3MKH, CONPOBOXAATh BBICTYIICHUE
MPE3CHTALEH;

IpU BBIMOJHEHUU YUYEOHBIX IMPOEKTOB M MCCIEIOBAHUNA pacHpenessiTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4amH,
CIEOUTHh 3a BBINOJIHEHHEM IUIaHA JCHUCTBUM, aJC€KBATHO OLICHUBATH
COOCTBEHHBIM  BKJaJ B  JEATENBHOCTb  TPYMNIbl, BBICTPAUBATH
KOMMYHHKAaTUBHOE B3aUMOJICHCTBHE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K xoHIy 00yueHus B 8 kj1acce npeIMETHBIE PE3yJIbTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh MOHATUS: MAacca U pa3Mephbl MOJIEKYJI, TEIJIOBOE JBUKCHUE
aTOMOB U MOJIEKYJI, arpEeTraTHhIE COCTOSIHUS BEIIECTBA, KPUCTATUIMUECKUE U
amop(HbIe Tena, HACBHIEHHBI W HEHACHIIIEHHBI Tap, BJIAXKHOCTh
BO3/lyXa, TeMIepaTypa, BHYTPEHHsSSI SHEpPrus, TEIJIOBON JIBUTaTElNb,
AIIEMEHTAPHBIN ANEKTPUUECKUN 3apsl, SJIEKTPUUECKOE MOJIe, MPOBOAHUKH
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pasziuuath SBJICHUS (TEIUIOBOE pacUIMpEeHUE M CXKaTHhe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBAaHNE, KAWUISIPHBIE SBJICHUS, UCIIAPEHHUE,
KOHJICHCAIMsl, IUIABJIEHWEe, KpUCTaUIn3anus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANIEKTpHU3AIUs T, B3aUMOJICUCTBUE 3aps/iOB, ACHCTBUS DJICKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICKCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISl Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAS WHIYKITHS)
[0 OINUCAHWID MX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUTUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX  (PU3MUECKUX  SBJICHUM B
OKpYXaIollleM MHpEe, B TOM YHCle (U3UYECKUE SBJICHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSHDKEHUE M KANWUISIPHBIE SIBIIGHHST B MPUPOJE,
KpUCTAJUIBI B mpupopae, uznydeHue CoJiHIIa, 3aMEp3aHHE BOJIOEMOB,
MOpCKHUe OpH3bl, 00pa3oBaHUE POCHI, TYMaHA, UHESI, CHETa, SJIEKTPUUECKUE
ABJIeHUsI B atMocdepe, dIESKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
noJie 3eMJu, Aperid morocoB, pojib MArHUTHOTO TTOJIS JIsI )KU3HU Ha 3emuie,
MOJISIPHOE CUSIHUE, TPU HTOM MEPEBOJUTH MPAKTUYECKYIO 3a7adyy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MpH3HAKH) (HU3UYECKUX
SIBIICHU;

OMUCHIBATh U3yYCHHBIC CBOMCTBA Tel M (DU3UUYECKUE SBIICHUS, UCIIONB3YS
dbu3nyecKkre BEIUMYMHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPIHsi, KOJIUYECTBO
TEIUIOThI, yJieJIbHAas TEIUIOEMKOCTh BEIIECTBA, YJIeNbHAs TEIUIOTa
TUTaBJICHUS, yJelbHAs TEIIOTa MapooOpa3oBaHUs, yAelbHas TeIuioTa
CrOpaHusi TOIUIMBA, KOI(POUIIMEHT TOJIE3HOTO JEHCTBHUSL TEIJIOBOM



MAalINHbl, OTHOCUTENBHAS BJIIAXKHOCTh BO3/1yXa, JJIECKTPUYECKUM 3aps]l, CHIIa
TOKA, DJEKTPUYECKOE HAIpPSHKEHHWE, COINPOTUBJIEHHE IPOBOIAHUKA,
yZEJIbHOE COMPOTUBJIEHUE BEIIECTBA, pA00Ta U MOIIHOCTH 3JIEKTPUYECKOTO
TOKa), TpPHU ONHCAHWU TPABUIBHO TPAKTOBATH (DUBMUYECKUN CMBICH
UCIIOJIb3YEMBIX BEJTUYHH, 0003HAYEHUS U €IUHUIIBI (PU3NUECKUX BEJINYMH,
HaXoAUTh (POPMyJbI, CBSA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C
JIPYTMMH BEJIHMYMHAMH, CTPOUTh TpaQUKU H3YYCHHBIX 3aBHCHUMOCTEH
(bU3UYECKUX BEINYNH;

XapaKTepu30BaTh CBOMCTBA Ted, (UIWYECKUE SBICHUS M TPOIECCHI,
WCIIOJIB3Yysl OCHOBHBIE IIOJIOKEHUS MOJEKYISIPHO-KMHETUYECKOW TEOPHUH
CTPOEHHMSI BEIIECTBA, NPUHLHUII CYNEPHO3ULMHU MOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAaa, 3akoH Oma Juis yyacTKa IeNH, 3aKOH
JIxoyns—JIeHna, 3aKOH COXpaHEHUs SHEPTUH, IIPY ITOM JaBaTh CIIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHYECKOE BBIPAXKECHHUE;
OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBAa TE€J, B TOM YHCIE U B
KOHTEKCTE CHUTyalWl MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 1—2 JTOrMYeCcKUx
iaroB ¢ omnopoil Ha 1—2 W3y4YEHHBIX CBOWCTBA (DPU3UUYECKUX SIBJICHU,
(U3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pelar pacu€THhle 3aJadud B 2—3 JIEUCTBUS, MCIOIB3YS 3aKOHBI H
(GopMyIibl, CBsI3bIBAIOLIME (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHalln3a
YCIIOBHSI 3a/1aud 3allMChIBaTh KPATKOE YCJIOBHME, BBIABIATH HEAOCTATOK
JAHHBIX I pEIIeHHs] 3aJadyd, BbIOMpaTh 3aKOHbI M (OPMYJIbL,
HEeoOXoauMble JUisi €€ peuieHus, NPOBOAUTH PACUETHl M CpPAaBHHUBATh
MOJy4YE€HHOE 3HauUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIUTh MPU MOMOIIU
(Gu3NYECKUX METO/IOB, MCIONb3Yys OMHCAHHME HCCIEIOBaHUs, BbLICIATH
IIPOBEPSEMOE NPEANOJIOKEHNE, OLICHUBATh IMPABWIBHOCTH MOpsIKa
IIPOBEJCHHUSI UCCIIENOBAHUs, A€1aTh BBIBOIBI;

NPOBOJUTH OMNbBITHI MO HAOMIOACHUIO (U3UYECKUX SBJICHUM WU
du3nyecKuX CBOWCTB TeJ (KanWUISPHbBIE SBJICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/lyXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU M3IYUYCHUM OT IBETa H3JIydarolieil (MOrIonaroiei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUsI BOJABI OT TEMIIEPATyphl KUJIKOCTU U
IJIOIAAA €€ TMOBEPXHOCTH, DJJEKTPHU3alusl Tel W B3aUMOJEHCTBUE
NEKTPUYECKUX  3apsiioB, B3aUMOJACHCTBUE TOCTOSHHBIX MAarHHUTOB,
BU3yaJM3allMsl MAarHUTHBIX TIOJIEW IIOCTOSIHHBIX MAarHUTOB, JE€UCTBUS
MAarHuTHOTO TOJII Ha IPOBOJHHUK C TOKOM, CBOMCTBAa JJIEKTPOMAarHuTa,
CBOMCTBa 3JIEKTPOJBUraTelsi IMOCTOSHHOIO TOKa): (POpMYyJIHpPOBATH



pOBEpsEMbIE MPEIOJIOKEHHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO
000py1I0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOBI;
BBITIOJIHSATH MIPSIMbBIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHOMN BIAXKHOCTH
BO3/IyXa, CHJIbI TOKAa, HANPSDKEHUS C MCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpOB M JAaTUYMKOB (PU3UYECKUX BEIUYHMH, CPAaBHUBATH PE3yJbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

MPOBOJNUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYHUHBI OT
JIpPYrol C HUCIOJIb30BAaHUEM MPAMBIX HU3MEPEHHU  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TMPOBOJHUKA OT €ro JJIWHBI, IUIOMIAJA TOIEPEYHOrO
CEUYEHUS U YACIBHOTO CONPOTUBIICHUS BEIIECTBA IPOBOJHNKA, CUJIBI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HANPsKEHUS Ha  IMPOBOIHUKE,
UCCIICOBAHUE IMOCJIEAOBATEIPHOIO W  MapaJUIeIbHOTO  COEOUHEHU
IPOBOJHUKOB): IUIAHUPOBATh HCCIEIOBaHUE, COOMpPATh YCTAaHOBKY H
BBINIOJIHATh WM3MEpPEHUs, Cleaysl MNPEeAJIOKEHHOMY IUIaHy, (UKCHpPOBATh
pE3yNbTaThl NOJIYYEHHOU 3aBUCUMOCTH B BUE TAOIUI U rpauKOB, 1e1aTh
BBIBO/IBI 10 PE3YyJIbTATAM HCCIIEN0BAHNUS;

IPOBOJUTHh KOCBEHHBIE H3MEPEHUS (PU3NYECKUX BEIMYMH (yAelibHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTUBIECHUE MPOBOAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIaHUPOBATh W3MEPEHHUs, COOMpaTh
DKCIEPUMEHTAIIBHYIO YCTAHOBKY, CIEAys NPEMIOKEHHOM MHCTPYKLIHH, U
BBIYHCIIATh 3HAUEHUE BEJIMYUHBI;

cO0JII0/1aTh MpaBUiIa TEXHUKU O€30MacHOCTH IpU paboTe ¢ J1abopaTOPHBIM
o0opyaoBaHUEM;

XapaKTEepU30BaTh MPUHIUIBI  JEUCTBHS HM3YyYEHHBIX NpPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX OMHUCAHUA (B TOM YHCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, NapoBasi TypOMHA, aMIIEpPMETP, BOJIBTMETP,
CUETYMK IJIEKTPUYECKOM DHEPIUH, 3JIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTelIbHbIC AJIEKTPONIPUOOPHI (mpumepsr), ANEKTPUUYECKUE
IPENOXPAHUTEIH, FIEKTPOMATHUT, AIEKTPOIBUIaTEb TOCTOSIHHOIO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWMCTBaX (PU3MUYECKUX SIBIEHUH U HEOOXOIHUMBbIE
(bu3nYecKne 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOWCTBA WM HM3MEPUTEIIbHbBIE
npuOOpPHI IO CXEMaM U CXEMaTHUYHBIM PUCYHKaM (KUIAKOCTHBIN TEPMOMETP,
TEPMOC, IICUXPOMETpP, TUTPOMETP, JBHUIaTeNIb BHYTPEHHETO CrOPAHMS,
ANEKTPOCKOI, PEOCTaT), COCTaBISATH CXEMbl JJICKTPUYECKUX Iened ¢
MOCJIEA0BATENBHBIM U MApAJUIEIBbHBIM COCTMHEHUEM JIEMEHTOB, pa3inyas
yCIIOBHBIE 0003HAYEHHSI 3JIEMEHTOB JIEKTPUUECKUX LICTICH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  WHGOPMALMIO O  MPUMEPAX)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUN B IOBCEIHEBHOM



JKU3HU I oOecriedeHrs 0€30MacHOCTH MPpU 0OpalleHuu ¢ npudopamu U
TEXHUYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 37JOPOBbS U COOTIOCHUS HOPM
HKOJIOTHYECKOTO TIOBEICHHSI B OKPYKAIOIIEH Cpee;

OCYIICCTBJIATh TOUCK WHGOpManuu (U3UIECKOTO COACPKAHUSI B
HNuTepHeTe, Ha OCHOBE HWMEIONIMXCS 3HAHUH © TyTEM CpPaBHCHUS
JOTIOJTHUTEBHBIX UICTOYHUKOB BBIJIEISATH HHGOPMAIINIO, KOTOpas SBIsETCA
MPOTUBOPEUYUBOUN HIIM MOXKET ObITh HETOCTOBEPHOM;

WCITOJIB30BATh NP BHITIOJTHCHUH yUEOHBIX 3aJaHUN HAYIHO-TIOMYJISIPHYIO
JTUTEPATYPY HU3UIECKOTO COJICPIKAHMS, CIIPABOYHBIC MaTEPUAIIBI, PECYPCHI
cetu UMHTepHer, BiajeTh mNpuEéMaMM KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAILIMU U3 OJHONU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHbMEHHBIE W KPATKUE YCTHBIC COOOIICHWS,
0000mas uHMOPMAIMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTrO
COJIEp>KaHusl, B TOM YHCIIE TTyOIMYHO MPEJCTABIATH PE3YIbTaThl TPOCKTHON
VTN MCCIIE0OBATEIIbCKOM AEATEILHOCTH, TIPH TOM IPaMOTHO HCITOIh30BaTh
U3YYEHHBIM TOHSATUUHBIMN ammapaT Kypca (U3HKH, CONPOBOXKIATh
BBICTYIUJICHUE TTPE3CHTAlIUCH;

IpU  BBHIMOJHEHUH YYEOHBIX TMPOEKTOB U HCCIENOBAaHUN (DUIUUECKUX
MIPOIIECCOB PacHpeesaTh OOS3aHHOCTH B TPYIINIE B COOTBETCTBUHU C
MTOCTABJICHHBIMH 33/1a4aMHM, CJICANTH 3a BBITIOJHEHHUEM IIaHA JACHUCTBUN U
KOPPEKTUPOBATh €T0, aJCKBAaTHO OIICHWBATh COOCTBCHHBIM BKJIad B
JeSATEIbHOCTD TPYIIIbI, BHICTPAUBAaTh KOMMYHUKATHBHOE B3aUMO/ICHCTBUE,
MIPOSIBJISISI TOTOBHOCTh pa3peniaTh KOHMIUKTHI.

K xoHI1y 00yueHus B 9 ki1acce npeIMETHbIE PE3YIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIb30BaTh TMOHATHA: CHUCTEMa OTCU€Ta, MaTepuaibHas TOYKa,
TPACKTOPHs, OTHOCUTEIHOCTh MEXaHUYECKOTO IBMXKEHHMs, Aedopmarius
(ympyrasi, TMjiacTU4ecKas), TPEHHUE, IEHTPOCTPEMUTEIHLHOE YCKOpPEHHUE,
HEBECOMOCTh M MEperpy3ku, LUEHTP TAKECTH, aOCOIIOTHO TBEPAOE TEIo,
LEHTpP TsDKECTH TBEPIOTO Tejla, paBHOBECHE, MEXaHUYECKUE KOoJieOaHUsl U
BOJIHBI, 3BYK, HH(QPA3BYK U YIbTPa3BYK, YJIEKTPOMATHUTHBIE BOJTHBI, IIIKaJIa
AJIGKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTb U JaJIbHO30PKOCTb,
CHEKTpPbI UCITyCKaHUs U IMOTJIOLIEHUs, anb(a, Oeta- U raMMa-u3IydeHus,
U30TOIIbI, IICPHAS YHEPTETHKA,;

pasznuyath SBJICHHS (paBHOMEPHOE M HEpaBHOMEPHOE NPSIMOIHHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE IMPSIMOJIMHEMHOE JBUXKEHUE, CBOOOJIHOE
najJicHue Tej, pABHOMEPHOE JIBYKEHUE M0 OKPYXHOCTH, B3aUMOJCHCTBHE
TEJ, PEaKTUBHOE ABM)XEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarolue U
BBIHY’KJICHHBIE KOJI€OaHUs1), PE30HAHC, BOJHOBOE JBUYKEHUE, OTPAKEHHE



3BYKa, NPSAMOJIMHENHOE pacHpOCTPaHEHUE, OTPaKEHUE U IPEIOMIICHHE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3I0KEHHE OEI0ro CBeTa B
CHEKTp M CJOXXEHHE CHEKTpPaJIbHBIX LIBETOB, JUCIEPCHUS CBETA,
€CTECTBEHHAsl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa
U3Jy4YEHUS) IO OMMCAHUIO UX XapaKTEPHBIX CBOICTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SIBJICHUE;

pacrmo3HaBaTb HPOSIBICHUE U3YYEHHBIX (PU3NYECKUX SBICHUH B
OKpy’XallleM Mupe (B TOM 4ucie (U3NYECKUE SBICHUS B MPHUPOJE:
IPWINBBI U OTJIMBBI, JBUKEHUE MIaHeT COJIHEYHON CUCTEMBI, PEAaKTUBHOE
JNBUKEHUE JKHUBBIX OpPraHU3MOB, BOCHPHUSITHE 3BYKOB KMBOTHBIMH,
3eMJIETPSICEHHUE, CEMCMHUYECKHE BOJIHBI, I[yHaMH, 53XO0, LBETa Tell,
ONTUYECKUE SIBICHUSA B MPHUPOJAE, OMOJIOrMYECKOe AECUCTBUE BUIUMOTIO,
yIbTPapUOIETOBOIO U PEHTICHOBCKOTO M3IY4YEHHH, €CTECTBEHHBIM
pPaAMOAaKTUBHBIN (OH, KOCMUYECKUE Jy4d, PaJHOAKTHBHOE H3Iy4YEHUE
OPUPOAHBIX MHUHEPAJIOB, JIEWCTBHE PAJAMOAKTUBHBIX W3IyYEHUH Ha
OpraHu3M 4eJIOBEKa), IPH 3TOM IE€PEBOAUTH IPAKTHUYECKYIO 3aJady B
yueOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBAa (MPU3HAKU) (PU3HUECKUX
SIBJICHU;

OMKCHIBATh U3YUYECHHBIE CBOMCTBA T€JI M (PU3HUECKHUE SIBJICHUS, UCIOJIb3YS
(¢u3nuecKkue BEIUYMHBI (CpPEelHsSsl WU MIHOBEHHas CKOpPOCTh Teja MpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEpPEMEIICHHE, MyTh, YrioBas
CKOPOCTb, CHJIa TPEHUS, CUJAa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJEeHMs, BEC Tejla, HUMIYJIbC TeNa, HWMIIYJIbC CHJIBI,
MexaHudeckas paboTa M MOUIHOCTb, MOTEHIMAJbHAs BSHEPrusl Teina,
NOJHSTOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHUAIbHAS SHEPTUs CHKATOU
NPYKUHBI, KHHETUYECKAsl SHEPTUs, OJHAsI MEXaHWYECKAsl SHEPT U, IIEPUOJT
¥ 4YacToTa KojeOaHuH, JIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTa TOHA,
CKOPOCTh CBETa, IMOKa3aTelab IPEJIOMIIEHUS Cpelbl), IpPU ONHCAHUU
NpaBUJIBHO TPAaKTOBaTh (U3MUYECKUN CMBICI HCIOJb3YEMbIX BEJIUYUH,
0003HaYeHUss W €IUHMIBl (PU3MYECKUX BEJIWYUH, HAXOAHUTH (DOPMYIIbI,
CBSI3BIBAIOILME JAHHYIO (PU3WYECKYIO BEIMYMUHY C APYTUMHU BEJIMYUMHAMH,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3NYECKHE SBJICHUA U TPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUS SHEPIrHM, 3aKOH BCEMUPHOTO TITOTEHUS,
OPUHIMI CYNEpPIO3UIMK CUJ, MPUHLMI OTHOCUTENbHOCTH [anuies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOIO U MAaCCOBOTO YMCET
OpU SAEPHBIX PEAKIUSAX, IPU ITOM JAaBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3alIUCBhIBAaTh €r0 MaTEMATUYECKOE BhIPAKEHNUE;



OOBSCHATh (PU3NYECKUE NPOLECCHl M CBOMICTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CHTyalud MPAaKTUKOOPUEHTHUPOBAHHOI'O XapaKTEpa: BBISBISATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBICHEHHE U3 2—3 JTIOTMYECKHUX
[IaroB C OMOpPOM Ha 2—3 W3YYCHHBIX CBOWCTBAa (PU3UUECKUX SBIICHUH,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pelaTh pacy€THbIE 3aJa4M (ONUPAIOIINECS Ha CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIb3YS 3aKOHBI U (DOPMYJIbI, CBS3bIBAIOIINE (PU3NYECKUE BEIUYUHBL: HA
OCHOBE aHaJIM3a yCIIOBUS 3aJ1a4M 3aMHChIBATh KPATKOE YCIOBUE, BBISBIATh
HEJOCTAIONINE UM U30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (DOPMYIIBI,
HEOOXOJUMbIE Il pEIICHUs, MPOBOAUTh pacu€Tbl U OLCHUBATh
PEATUCTUYHOCTD MOJIYYEHHOIO 3HAYEHUS PU3NUECKON BETUUHHBI;
pacno3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
($u3NYECKUX METO/OB, HCHOJb3Yysl ONUCAHUE HCCIECIOBAaHUS, BBIICISTH
IIPOBEPAEMOE  IPEANOJIOKEHNE, OLCHUBAaTh IPaBUIBHOCTb IOPSAKA
NPOBENICHUS]  UCCJENOBAHMS, JellaTb BBIBOJBI, HHTEPHPETUPOBATH
pe3yNbTaThl HAOIIOACHHUI U OIBITOB;

OPOBOJAUTH OMNBITBI 1O HAOMIOACHUIO (PU3MYECKUX SBICHUM WM
¢u3znyecKux CBOWCTB Ted (M3ydyeHHE BTOporo 3akoHa HbroTOHA, 3akoHa
COXpaHEHUs! PHEPruu, 3aBUCUMOCTH NEPHOJA KOJEOAHWN NPy KMHHOTO
MasTHHKA OT Macchl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MaJIbIX KOJEOaHUU, MPSIMOJIMHEHHOE pAacIpOCTpaHEHUE CBETA,
pasiokeHue 0enoro cBeTa B CHEKTpP, U3yUuE€HUE CBOMCTB M300pakeHUs B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)k€HUs MpeAMeTra B coOMparouieit
JUH3€, HAOJIOJIEHUE CIUIOIIHBIX W JIMHEHYaTbIX CIEKTPOB H3Iy4YEHUs):
CaMOCTOATENILHO  COOMpaTh YCTAaHOBKY M3 HM30BITOYHOrO Habopa
000py1I0BaHUs, OMUCHIBATh XOJI OBITA U €r0 Pe3yJIbTaThl, (POPMYIUPOBAThH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onperaenss
CpellHee 3HAaYeHUEe HU3MepseMOoil BeIMYMHBl ((DOKYCHOE pacCTOSIHHUE
coOuparomel JMH3bl), OOOCHOBBIBaTH BBIOOp cHoco0a U3MEpPEHUs
(M3MepUTENBHOTO MPUOOpa);

IPOBOANUTH HCCIEAOBAaHUWE 3aBUCUMOCTEH (U3MUECKMX BEIUYMH C
MCITOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTb TyTH OT BPEMEHU MPU
PAaBHOYCKOPEHHOM JIBIDKEHMM 0€3 HayalbHOW CKOPOCTH, NEepHoja
KOJICOAHMI MAaTeMaTHYeCKOr0 MAasTHHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpak€HUs CBETa OT yrja MaJeHUs W yria MpeIoMJIeHHs OT yria
NajJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CaMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (UKCUPOBATh pe3yJbTaThl MOJYYEHHOM 3aBUCHUMOCTH



(¢u3nyecKuX BEIMYMH B BUAE TaOIMI ¥ IpadUKOB, J€1aTh BBIBOJIBI I10
pe3yabTaTaM HCCIeA0BaHNUS;

IPOBOJUTh KOCBEHHBIE H3MEpPEHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOPOCTb U YCKOPEHHE TeJla IPU PABHOYCKOPEHHOM JBUKEHHUH, YCKOPEHHE
CBOOOMHOTO TMaJeHusl, >KECTKOCTh MPYXUHBL, KOIPPHUIMEHT TpPEeHUs
CKOJIbXKEHUS, MEXaHHU4ecKass paboTa M MOIIHOCTh, YacTOTa U TEPUOJ
KOJIe0aHUN MaTeMaTH4YeCKOro W MPYKMHHOTO MAasTHUKOB, ONTHYECKas
cwia CcoOMparoled JMH3bI, pPAJUOAKTUBHBIM (OH): IUIAHUPOBATH
U3MEPEHMs, COOMpaTh SKCHEPHUMEHTANbHYIO YCTAHOBKY M BBINOJHSTH
U3MEpEHHs, CIeAys MPEAOKEHHOW HMHCTPYKLMH, BBIYUCIATH 3HAUCHHE
BEJIMUMHBI U aHAJTU3UPOBATH MMOJIYYCHHBIE PE3YyIbTAThI C YUYETOM 3a/1aHHOM
HOTPEIIHOCTA U3MEPEHUI;

cOOJII0/1aTh MpaBUJIa TEXHUKU O€30MAaCHOCTH MpHU paboTe ¢ J1abopaTOPHBIM
000OpyI0BaHUEM;

pa3iauyuaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3NYECKUX MOJIETICH:
MaTepuajgbHas TOUYKa, abCONIOTHO TBEPJOE TENO0, TOYEYHBIH HCTOUYHHUK
CBETa, JIy4, TOHKasl JIMH3a, IJIaHeTapHasi MOJIEJIb aTOMa, HYKJIOHHAst MOJIETb
aTOMHOTO s111pa;

XapaKTepu30BaTh MPUHIUINBI ACUCTBUSA HW3YYCHHBIX MPHOOPOB W
TEXHUUYECKUX YCTPOWCTB C OMOPOM Ha WX OMNHCAHHUA (B TOM YHCIE:
CIHUIOMETP, NATYUKH TOJIOKEHUS, PACCTOSHUS WM YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, IepHuckomn, (¢oToanmapar, OINTUYECKHUE CBETOBOJBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHONB3ys 3HaAHHUS O
CBOMCTBaXx (PU3MYECKHX SBJICEHUA W HeoOxoaumble (U3UUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMATHYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJOTUUECKUX MPOLIECCOB MPU
pelieHuy  y4eOHO-TIPaKTUYECKUX 3aJad, OINTHUYECKHE CXEMbl IS
MOCTPOEHUS U300pAKEHUI B INIOCKOM 3€pKajie M COOMpAroLIEH JIMH3E;
OPUBOIUTH  MPUMEPHl  (HAXOAUTh HWHMOpPMALMIO O  MPUMEPaXx)
IPAKTUYECKOI0 HCIHOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 obecrnieueHusi 6€30macHOCTU MpU 00palieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAaHEHUS 370POBbsI U COOTIOICHUST HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBIISITh TOWCK HWHpopManuu (U3MYECKOTO COJEpKaHUS B
HuTepHeTe, caMOCTOATEIHHO (GOPMYITHPYsI TIOUCKOBBINA 3aMpOC, HAXOIUTh
NyTH ONpeesIeHUs] JOCTOBEPHOCTH MOJYyY€HHON MH(POpMAIIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TIOTIOJTHUTENbHBIX UICTOYHHUKOB,



UCIIOJIb30BaTh MPHU BBINOJIHEHUH Y4E€OHBIX 3a/laHUil HAay4HO-IOMYJIPHYIO
auTepaTypy (HPU3MUECKOro CoepKaHus, CIIPABOYHbBIE MAaTEPHAIIbI, PECYPCHI
cetu UVHTepHer, BnaxgeTp NpUEMAMM  KOHCIIEKTUPOBAaHHS  TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MHUCHBMEHHBIE M YCTHBIE COOOILIEHUS HAa OCHOBE
uHGOpPMAIlMU U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COAEPIKAHUA,
nyOIMYHO NMPEACTABIATh PE3yibTaThl HIPOEKTHON MIIM MCCIIEI0BATENbCKON
NEATEIbHOCTH, TPU 3TOM TIPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIM anmapar HM3y4aeMoro pasjena (U3UKA U CONPOBOXKIATh
BBICTYIUICHUE Tpe3eHTAueil ¢ y4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Koun4vecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB H TeM (uudposbie)
KonTpouabnsbie | IlpakTuyeckue
n/n MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. ®u3uka u e€ posib B NO3HAHUM OKPY KAIOIIEr0o MUpPa
bubmuorexa [JOK
1.1 ®dusuka - HayKa o oJ1e 2
M3HKa - HayKa O pHpoa https://m.edsoo.ru/7f416194
b K
1.2 Dduszndeckre BeININHEI 2 1 no/motexa HO
https://m.edsoo.ru/7f416194
bubmnoreka LIOK
1.3 EcrecTBenHOHA i METOJ1 TTO3HA 2 1
TECTBCHHOHAYHHBIN METOA HOSHAMIA https:/m.edsoo.ru/7f416194
Uroro no pazneny 6
Pa3nes 2. [lepBoHayajibHbIe CBeleHHS 0 CTPOCHUH BelllecTBa
bu6nmmoreka [IOK
2.1 1
CTpoetine perecTsa https://m.edsoo.ru/7f416194
29 JIBr>keHrEe ¥ B3aUMOJIEUCTBHE YaCTHI] ) | bubmuorexa [JOK
) BEIIECTBA https://m.edsoo.ru/7f416194
bu6nmmoreka [IOK
2.3 ArperaTHble COCTOSTHUSI BEIIIECTBA 2
P = https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBuskeHue M B3auUMoOAelCTBHE TeJl
Bbu6nmuoreka [JOK
3.1 Mexanuyeckoe €HUe 3
RAHHHACCIOT ABIDRCHH https://m.edsoo.ru/7f416194




Bu6mmoreka [IOK

32 n 4 1
HEPIITL, MAcea, TUIOTHOCTH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Cuna. B 14 2
e, BHABL CHT https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pa3nen 4. JlaBiieHne TBEPABIX TeJl, ;KUAKOCTEl U ra3oB
41 Hasnenue. [lepenaua naBneHus TBEPILIMU 3 bubnuoreka [IOK
) TEJIaMH, )KUIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBiaeHne )KUAKOCTH 5 Bubmorexa HOK
https://m.edsoo.ru/7f416194
bubmnoreka LIOK
4. A
3 TMOChEpHOE aBICHHC 6 https://m.edsoo.ru/7f416194
44 JlericTBUE )KUAKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bu6nuoreka [IOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasueny 21
Pa3nen S. Pabora u MmomHOCTh. JHEprus
bu6nmmoreka [IOK
1 P 1
> aboTa 1 MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2 IT 1
> POCTRIC MEXAHUSMBT > https://m.edsoo.ru/7f416194
Bbu6nmuoreka [JOK
. M 4 1
>3 CRARHICCKad SHEpTHA https:/m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KVIACC

KoanuectBo 1yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undposbie
Ne ni/m P Konrpoasubie | IlpakTnuyeckue (ubp )
NMPorpaMmbI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThbI
pecypcsl
Pa3nen 1. TeruioBble siBJIeHUsI
bubmnorexa [JOK
1.1 7
Crpoenne u cBoiicTBa BemecTsa 7 https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
. 21 1 5
12 Tennosbie nporecc! https://m.edsoo.ru/7f4181ce
Wroro no pazneny 28
Pa3nen 2. JinekTpryecKue 1 MATHUTHbIE SIBJIEHUS
21 DIIEKTPUYECKUE 3aps/Ibl. 3apsSKEHHBIE TeIa 7 | bubmuorexa [JOK
' 7 UX B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmotexa IIOK
22 I1 7 i 20 2 7
OCTOARHBIH STCKTPHACCIHH TOK https://m.edsoo.ru/7f4181ce
bu6mmotexka I[IOK
2. M 6 1 1.5
3 ATHHTHPIC ABICHIA https://m.edsoo.ru/7f4181ce
bu6nmmoteka [IOK
2.4 4
IICKTPOMArHHTHAS HHAYKLIA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Pe3epBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 14.5




9 KJIACC

KoaundecTBo yacoB DJIeKTPOHHbIE
HaumenoBanue pa3aejoB U TeM nmudpoBbIe
Ne ni/m P Konrpoasubie | IlpakTnuyeckue (ubp )
NMPorpaMmbI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThbI
pecypchbl
Pasznen 1. Mexannueckue sABJICHUSA
11 MexaHudeckoe IBMKCHHE U CITIOCOOBI €T0 10 1 bubnuoreka [JOK
’ OIIMCaHUA https://m.edsoo.ru/7f41a4a6
bubmnorexa [JOK
1.2 Bsaumoneiictsue te 20 1 3
MMOACHCTBHE T https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
1.3 3aKOHBI COXPaHEHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 40
Pasznen 2. Mexannueckne KoJIe0aHUS 1 BOJTHBI
bu6mmotexa IIOK
2.1 Mexannueckne koaeOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6nmotexka [IOK
2.2 MexaHuueckue BOJIHEL 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nes 3. Dy1eKTPOMArHUTHOE 1M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMarHUTHOE TI0JIC U 6 ) bubnmnoreka [IOK
' 9JIEKTPOMAarHUTHBIEC BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 6

Pa3gen 4. CBeToBbIE ABJICHUSA




4.1 3aKoHBI pacIpOCTpaHEHUs CBETA 6 2 bubmmorexa [IOK
' pacpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
4.2 JIuH3BI ¥ oNITHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/Tf41ada6
bu6mmoteka [IOK
4.3 Paznoxenue 6eoro ceera B CEKTp 3 2 hitps://m.edsoo.rw/7f41ada6
Hroro no pazneny 15
Pa3gen 5. KBanrToBble siBjieHUSA
bubmnorexa [JOK
1 n 4 1
5 CIyCKAaHME U TIOTJIOIICHHUE CBETa aTOMOM hitps://m.edsoo.ru/7f41 ada6
bubnuorexa [JOK
32 CrpocHue aToMHOro spa 6 I https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
>3 #lnepHbie peaxiuu 7 I https://m.edsoo.ru/7f41a4a6
Hroro no pasueny 17
Pa3nes 6. IloBTopuTe/ibHO-0000IaI0IIMI MOYJIb
6.1 [ToBTOpeHMEe 1 0000IIEHHE COAECPIKAHUS 9 5 bu6moteka [IOK
' Kypca (usuku 3a 7-9 kiacc https:/m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




HOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
KoanuecTBo yacoB JIeKTPOHHbIE
Ne Jlara nudpoBbIe
Tema ypoka Kourpoabuble | IIpakTnyeckue op
n/n Bcero H3y4dyeHHs1 = oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
®u3uKa — HayKa 0 IPUPOJE.
Ve PP bubmuorexa [JOK
1 SIBiienust mpupoipl. Pu3nvecKue 1 02.09
https://m.edsoo.ru/ff09fe0a
SIBJICHUSI
Mexannueckue, TEIIOBEIE, bubmnoreka LIOK
2 ANEKTPUYECKHUE, MATHUTHBIE, 1 04.09 https://m.edsoo.ru/ff0a013e
CBETOBBIE, 3BYKOBBIC SIBJICHUS
Du3nuecKue BETUYUHBI U UX
3 . 1 09.09 bu6mmoteka [IOK
M3MEPECHU
P https://m.edsoo.ru/ff09fe0a
VYpok-uccnenosanue "NU3mepenue bubnuoteka [IOK
4 TEMIIEPATYPHI IIPHA ITOMOIIA 1 | 11.09 https://m.edsoo.ru/ff0a013e
KUJIKOCTHOTO TEPMOMETPA U '
JaT4yrKa TeMneparypul”
Kak ¢usuka u 1pyrue ecTeCTBeHHBIE
HayK{ U3Yy4aroT PUPO.Y.
YR HEYA P pv Y bubmuorexa [JOK
5 EcrecTBeHHOHAaY4YHBIN METO 1 16.09
https://m.edsoo.ru/ff09f72a
no3Hanus. Onucanue GU3nIecKux
SIBJIEHUH C ITOMOIILIO MOJIEIEN
Vpok-uccnenosanue "[IpoBepka
P P R P bubmuoteka [IOK
6 TUTIOTE3bI: JATBHOCTH TOJIETA 1 1 18.09

mrapuka, NymeHHOro

https://m.edsoo.ru/ff09fe0a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a013e




TOPH30HTAIILHO, TEM OOJIBIIE, YeM
OoJiblie BbIcOTa Mmycka"

Crpoenue BemiectBa. ONBITHI,

Bu6mmoreka [JOK
7 JOKa3bIBaIOIUE JUCKPETHOE 23.09
https://m.edsoo.ru/ff09fe0a
CTPOEHUE BEIIECTBA
bu6mmoreka [IOK
8 BMOKCHUE YaCTHIL BEIIIECTBA 25.09
A HBet https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «OMbITHI 1O
9 HaOJIFOJEHUIO TEIJIOBOTO 30.09 bubmmorexa [OK
A ' https://m.edsoo.ru/ff09fe0a
pacuIMpeHus Ta30By
10 ArperaTHble COCTOSIHUSI BEIIECTBA 02.10 bubnuoreka [IOK
https://m.edsoo.ru/ff0a079¢c
B3anmMocBs3bp Mex1y cBOWCTBaMU bu6nmoreka [IOK
BELLECTB B Pa3HBIX arperartHbiX https://m.edsoo.ru/ff0a0ae4
COCTOSIHUSIX U UX
11 07.10
ATOMHOMOJIEKYJIIPHBIM CTPOCHUEM.
Oco0eHHOCTH arperaTHbIX
COCTOSIHHM BOJBI
Mexannueckoe IBUKEHUE.
12 PaBHoMepHOE 1 HEpAaBHOMEPHOE 09.10 bubmorexa LHOK
P P p ' https://m.edsoo.ru/ff0a05c6
JBIDKEHUE
bu6mmoreka [IOK
13 Ckopocth. EAUHUIEI CKOPOCTH 14.10
P & H p https://m.edsoo.ru/ff0a079¢c
Bbu6nmuoreka [JOK
14 Pacuer myTu 1 BpeMeHHU IBUKEHUS 16.10
y p A https://m.edsoo.ru/ff0a0ae4
HNueprys. 3aK0H HHEPIINH.
PHI ° P BuGmmotexa TIOK
15 B3anmopencTere Ten Kak IpuYnHa 21.10

HN3MCHCHUA CKOPOCTU ABHUIKCHUA TCJT

https://m.edsoo.ru/ff0a0c10




II;moTHOCTE BertecTBa. PacueT Macchl

bu6mmoreka [IOK

16 23.10
1 00beMa Tejia 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaboparopHas pabota bubnmoreka [JOK
17 «Onpeznenenue MI0THOCTH TBEPAOTO 06.11 https://m.edsoo.ru/ff0a079c
Tena»
18 Pemenue 3a1a4 o remMe 111 Bu6mmoreka [IOK
"ITnoTHOCTE BemecTa" ' https://m.edsoo.ru/ff0al23c
Cuita Kak XapakTepUCTHKa bu6nunoreka [IOK
19 B3auMoieiicTBus Ten. Cuia 13.11 https://m.edsoo.ru/ff0a079¢
ynpyroctd. 3akoH ['yka
JlaboparopHas pabota «3yueHue bu6nuoreka [IOK
20 3aBUCUMOCTH PaCTsKECHUSA 1811 https://m.edsoo.ru/ff0a079¢c
(medopmanum) NpyKUHBI OT '
IIPUJIOKEHHOM CHJIBI»
21 SIBnenue Tarorenus. Cuiia TSXKECTH 20.11 bubnmoreka [IOK
https://m.edsoo.ru/ff0a079¢c
CBs13b MEX]Ty CHIJION TSKECTH U Eu6 OK
22 Maccol Tena. Bec tena. Pemenue 25.11 nomorexa L
" " https://m.edsoo.ru/ff0al778
3a7a4 o teMe "Cuia TsKecTH
Cwuta TSDKECTH Ha IPYTUX TJIaHeTax.
23 duznyueckue XxapaKTePUCTHKH 27.11 bubmiorexa [OK
p P ' https://m.edsoo.ru/ff0al502
TJIaHEeT
Bbu6nmuoreka [JOK
24 H3mepenue cui. [lunamomer 02.12
P A P https://m.edsoo.ru/ff0al8cc
Bbu6nmuoreka [JOK
25 Bec Tena. HeBecomocTh 04.12
https://m.edsoo.ru/ff0al778
CloeHue IBYX CHJI, HalpaBJISHHBIX
. 7 . P bubnnoreka [OK
26 0 OIHOM MPSAMOIA. 09.12

PaBHOEliCTBYIOIIAS CHJT

https://m.edsoo.ru/ff0ala70




Pemrenne 3aaa4 I10 TEME

Bu6mmoreka [JOK

27 11.12
"PaBHonelicTBytomast cui" https://m.edsoo.ru/ff0a079¢
TpeHue CKOIbKEHUS U TPEHUE

P P Bu6mmoreka [JOK
28 nokosi. Tpenue B nipupojie u 16.12
https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlaGopaTtopHnas pabota «3yueHue
3aBUCHUMOCTH CHUJIbI TPEHUS
Bu6mmoreka [IOK
29 CKOJIBXKEHHUS OT CUJIbI TABJICHUA U 18.12
https://m.edsoo.ru/ff0alcc8
XapaxkTepa CONpPUKaCAIOITUXCS
MTOBEPXHOCTEH

30 Pemenue 3a1a4 Ha onpeaenecHne 23.12 bu6nmmoreka [IOK
PaBHOJCHCTBYIOIIECH CHITBI ' https://m.edsoo.ru/ff0a079¢
Pemienne 3amaq mo Temam: «Bec

31 Tenay, «['padpuueckoe nzodbpaxenue 25 12 bubnuoreka [IOK
cy, «Cuiany, ) https://m.edsoo.ru/ff0alde0
«PaBHOIENUCTBYIOIIAS CUID»

KonTponbHas padota no remam: bubnnorexa [HOK
«MexaHn4decKoe ABIKCHHC)Y, https://m.edsoo.ru/ff0a079¢

32 «Macca, II0THOCTB», «Bec Temay, 13.01
«I'paduueckoe n3oOpakeHne U,

«Cunb»

3 JaBnenue. CnocoObl yMEHbILIEHUS U 1501 bubnnorexa [HOK
YBEJIMYEHUS TABIICHUS ' https://m.edsoo.ru/ff0a20a6
JlaBiaeHwue raza. 3aBUCHMOCTh

N Bbu6nmuoreka [JOK

34 JIaBJICHMS Ta3a OT 00bEMa, 20.01 s

TEeMIIEpaTypbl

https://m.edsoo.ru/ff0a2376




Ilepenaua naBiieHUs: TBEPABIMU

Bu6muoreka [JOK

35 eJIaMH, KHUIKOC a3aMU. 22.01
TCTAMIL, SRILUCOCTAMIT I Tasanit https:/m.edsoo.ru/ff0a25b0
3akoH Ilackainsg
JlaBiieHUE B )KUJKOCTH U Ta3e,
N Bu6mmoreka [IOK
36 BBI3BAHHOE JEHCTBUEM CHIIBI 27.01
https://m.edsoo.ru/ff0a2718
TSKECTH
37 Pemenue 3anau o teme «JlaBienue 2901 bubmuoreka [IOK
B JKHIKOCTH U rase. 3akoH Ilackansay ' https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 CooOmmaromnumecs cocyabl 03.02
HIarot YA https://m.edsoo.ru/ff0a2970
bubmuorexa [JOK
39 I'maopaBinyeckuii mpecc 05.02
P p https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsi. [TopiineBoit 10.02 bubnuotexa [JOK
JKAIKOCTHBIN HAcOoC ' https://m.edsoo.ru/ff0a079¢c
Atmocdepa 3emnn. [puunnel
CYIIIECTBOBAHHUS BO3YIITHOMN
41 0}6“:10‘11(1/1 Semin 3aB};IucII/IMOCTL 12.02 bubmorexa LHOK
' ' https://m.edsoo.ru/ff0a2b5a
aTMOC(hEepHOTO JaBJICHUS OT BBICOTHI
HaJl YPOBHEM MOps
4 Bec Boznyxa. AtmocdepHoe 17.02 bubnuoreka [IOK
JIaBJICHUE ) https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armochepHoro 19.02 bu6mmoreka [IOK
nasienust. OnbIT Toppuuennu ' https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(EPHOTO
44 aBJICHHS OT BBICOTHI HAJl YPOBHEM 24.02 bubmaorexa LIOK
A P ' https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapometp-anepouna. AtmochepHoe 26.02 bubnmnoreka [JOK

JaBJICHUC Ha pa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4




Penrenue 3amad mo reme

Bu6mmoreka [JOK

46 "ATtMocepHoe naBieHue" 03.03 https://m.edsoo.ru/ff0a079c
efcTBHE )KUIKOCTH U ra3a Ha
47 forpyn(eﬂﬂoe B HUX TEJIO. 05.03 bubmmorexa LOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaGopaTtopHnas pabota
43 «Omnpenenenre BhITAIKABAOIIEH 10.03 bubnnoreka [HOK
CHUJIBL, IEUCTBYIOILIEH Ha TENO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTh)»
JlaGopaTtopHnas pabora 1o Teme
«MccnenoBanue 3aBUCMMOCTH Beca
R bu6mmoreka [IOK
49 Teja B BOJIE OT 00bEMa 12.03
5 https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B )KHUJIKOCTh YaCTU
Tenay
bu6nmmoreka [IOK
>0 Inasanue e 17.03 https://m.edsoo.ru/ff0a3a96
JlaGoparopHas paboTa bub6nuoreka LIOK
"KoHcTpynpoBaHue apeoMeTpa i https://m.edsoo.ru/ff0a079c
51 KOHCTPYMPOBAHUE JIOAKH U 19.03
omnpezaeneHue eé
rpy30M01bEMHOCTH"
Pemenue 3agau mo remam:
5 «ILimaBanue cynos. 2403 bubnnorexa [HOK
BosznyxomiaBanuey, «/laBnenue https://m.edsoo.ru/ff0a3654
TBEPJIBIX TEJ, )KHIKOCTEH U Ta30B)
bu6mmoreka [IOK
53 Mexaririeckas padora 2603 https://m.edsoo.ru/ff0a3f82
54 MomnocTts. EAMHUIBI MOIITHOCTH 07.04 bubmorexa LOK

https://m.edsoo.ru/ff0a3f82




VYpok-uccnenosanue "Pacuér

Bu6mmoreka [JOK

55 MOIIIHOCTH, pa3BUBAEMOM IIPU 1 09.04 https://m.edsoo.ru/ff0a079c
noabEME I10 JieCTHHIIE"

56 [IpocTeie MexaHu3Mbl. Poivar. 14.04 bubmmoreka LIOK
PaBHOBecue cui Ha pbluare ) https://m.edsoo.ru/ff0a079¢
KoHTtposbHas pabota 1o teme bubmuoreka [IOK
«/laBnenue TBepABIX TEI, https://m.edsoo.ru/ff0a079¢

57 SJKUIKOCTEN U ra3oBy / 16.04
Bcepoccutiickas mpoBepoyHas
pabora
PeseprHrlit ypok. Pabora ¢
TEeKCTaMu 10 TeMe «JlaBineHue

. . bu6mmorteka [IOK
58 TBEPABIX TEJ, KUJIKOCTEH U ra30B» / 21.04
. https://m.edsoo.ru/ffOadffe
Bcepocculickas npoBepodyHas
pabota
Poruaru B TexXHUKE, OBITY M IPUPOJIE.
JlaGopaTopHnast pabota b K

59 paTOpHai p 5 0.5 23.04 no/motexa HO
«HccnenoBanue yciaoBuin https://m.edsoo.ru/ff0a478e
paBHOBECHSI phIuara

60 Pemenne 3amad mo teMe «Y cIOBUA 5804 bu6mmoreka [IOK
PaBHOBECHS pbIUara ' https://m.edsoo.ru/ff0a48a6
Koa¢dunment nonesnoro aeicTaus bu6nuoreka LIOK

61 MmexaHu3Ma. Jlaboparopnas pabora 0.5 30,04 https://m.edsoo.ru/ff0a079¢c
«M3mepenne KITJI HakIOHHO#M ' '

TIJIOCKOCTH
Pemntenne 3amau mo teMe "Pabora, bubmuoreka [HOK
62 A 05.05 nonmoreka I

MoiHocTh, KITJT"

https://m.edsoo.ru/ff0a4c48




MexaHnueckast SJHeprusl.

Bu6muoreka [JOK
63 K 1 07.05
HHCTHHCCKAZ 1 TOTeHIHaIb A https://m.edsoo.ru/ff0a4252
SHEPrust

64 3aK0OH COXpaHEHUSI MEXaHUYECKOM 1 1205 bubnnoreka [OK
SHEPTUH ' https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT MO TEME bubmuoreka [IOK
"DKCIIEpUMEHTAIBHOE ONPEECICHUE https://m.edsoo.ru/ff0a079¢c
M3MEHEHHUS KMHETUYECKOU U

65 . 1 1 14.05
MOTEHIIMATBLHON SHEPTUH MPU
CKAaTBIBAHUH TEJIa TI0 HAKJIOHHOU
IJI0CKOCTH"

66 KonTponbHnas pabora no teme | 19.05 bubnuoreka [IOK
«PaboTa 1 MOLITHOCTh. DHEPTHSI» ' https://m.edsoo.ru/ff0a079¢
PeseprHrlit ypok. Pabora ¢ BuG OK

67 TeKcTaMu 1o Teme "MexaHuueckoe 1 21.05 nosmoreka L

" https://m.edsoo.ru/ff0adee6
JIBUKECHHE
PesepsHslii ypok. Paborta ¢ bubnnorexa [HOK

68 TeKcTamu 1o Teme "Pabora. 1 26.05 https://m.edsoo.ru/ff0a079¢
MormHocTh. DHeprus"

OBUIEE KOJIMYECTBO YACOBIIO 68 12

[TPOIT'PAMME




8 KVIACC

KosnuyectBo yacos DJIeKTPOHHbIE
Ne Hara nu@pposbIe
Tema ypoka KonTpoabubie | IIpakTHyeckue
n/n Bcero U3y4yeHHus1 = oOpa3oBaTejbHbIE
padoThbI padoTsbI
pecypcsbl
OcCHOBHBIE TIOJIOKEHUS
| MOJIEKYJISIPHO-KUHETUYECKON | 02.09 bubnuoreka [IOK
TEOPUU U UX OIBITHEIE ' https://m.edsoo.ru/ff0a5256
MIOJITBEPKICHUS
2 Macca 1 pa3mep aTOMOB U MOJIEKYI 1 05.09 bubnuoreka [IOK
https://m.edsoo.ru/ff0a079c
Monenn TBEPAOTO, KUIKOTO U
3 ra3o00 a3HoF;0 COCTOSTHUH 1 09.09 bubamorexa HOK
P ' https://m.edsoo.ru/ff0a540e
BEIIIECTBA
OObsicHeHrEe CBOMCTB TBEPAOTO, bubnuoteka [IOK
KHUJKOTO U Ta3000pa3HOTO https://m.edsoo.ru/ff0a079¢c
4 COCTOSIHUM BeIlleCTBa HAa OCHOBE 1 12.09
ITOJIOKEHNUN MOJIEKYJISIPHO-
KMHETUYECKOW TeOpun
5 Kpucrannuueckue u amoppHbie | 16.09 bu6nuoreka LIOK
TeJa ' https://m.edsoo.ru/ff0a5800
6 CMaunBaHUE U KallUJUIIPHOCTb. 1 19.09 bubnnorexa HOK
[ToBepXHOCTHOE HaTsKEHUE ' https://m.edsoo.ru/ff0a5530
Bbu6nmuoreka [JOK
7 TeruoBoe paciupeHue u cxxartue 1 23.09
p p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIepaTypbl bubnnorexa [HOK
8 CO CKOPOCTBIO TEILJIOBOIO IBHKEHUS 1 26.09 https://m.edsoo.ru/ff0a079¢

YaCTHII




TEIIJIOTa CrOpaHuAa

9 Buyrtpennsis sueprusi. CriocoObt 30.09 bubmuoreka [IOK

M3MEHEHUs BHYTPEHHEN JHEPI U https://m.edsoo.ru/ff0a5c60
Bu6muoreka [JOK

10 Byt Temonepeatin 03.10 https://m.edsoo.ru/ff0a6412
VYpoxk-konpepenuus "IIpakTuueckoe

1 HUCIIOJIb30BaHUE TETJIOBBIX CBOMCTB 07.10 bubmuoteka [IOK
BELLECTB U MAaTEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepexeHus"

12 KonnuecTBo TEmIoThI. Y IenbHas 10.10 bubmuorexa [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEeHHE TEIIOBOTO OanaHca.

13 TemnooOMeH U TerIoBOE 14.10 bubmorexa HOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JIaboparopHast pabota

14 "HccnenoBaHue SBIEHUS 17.10 bu6mmoreka [IOK
TEII000MEeHa ITPU CMEIINBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"

Pacuer konuuecTBa TEMIOTHI, bu6mmoreka [IOK

15 HE0O0XO0IMMOTO /IJIsl HarpEeBaHUS 5110 https://m.edsoo.ru/ff0a079¢c
TeJa ¥ BBIIEISIEMOT0 UM MPHU
OXJIKICHUH
Jlaboparopnas pabota

16 "OHpIe))IeniHI/Ie I})’HeHLHOﬁ 24.10 bubmorexa HOK

" https://m.edsoo.ru/ff0abbb0
TETTOEMKOCTH BEIIEeCTBA
17 OHeprus TOIIINMBA. Y IeNIbHAs 0711 bubnnorexa HOK

https://m.edsoo.ru/ff0a7b5a




[InaBnenue u oTBepAEBaHNE

Bu6muoreka [JOK
18 KPUCTAJIMUECKUX Tel. Y IeIbHAas 11.11
P A https://m.edsoo.ru/ff0a71d2
TEIIOTAa IJIaBJICHUS
JIaboparopHas padora
" paTopHaz p . Bu6mmoreka [IOK
19 Onpenenenue yaelibHON TEIIOThI 14.11
" https://m.edsoo.ru/ff0a72fe
IUIABJIEHUS JIBJA

20 [TapooOpa3zoBaHue U KOH/ICHCAIIHS. 18.11 bubnumoreka LIOK
Hcnapenue ' https://m.edsoo.ru/ff0a740c
Kunenwue. YneapHas Temiora
mapooOpa3zoBaHus U KOHACHCAINH.

21 3aBUCUMOCTE TEMIIEPATYPEI 21.11 bubnmorexa HOK

patyp ' https://m.edsoo.ru/ff0a786¢
KHIICHUS OT aTMOC(EPHOTO
TTaBJICHUS
Brnaxnocts Bozayxa. JlabopaTopHas

” pabota "Onpenenenue 25 11 bubnnorexa [HOK
OTHOCHUTEIBHOHN BIaXHOCTHU ' https://m.edsoo.ru/ff0a7628
BO3IYyXa"

3 Pewrenue 3ana4 Ha onpeneneHue 2811 bu6nuoreka LIOK
BJIAXKHOCTHU BO3yXa ' https://m.edsoo.ru/ff0a079¢
[TpuHIMIIBI paOOTHI TEIIOBBIX bubnnorexa [HOK

24 nsurareneii. [lapoBas TypOuHa. 02.12 https://m.edsoo.ru/ff0a079c
JIBuraTenb BHYTPEHHETO CrOpaHus
KII/I TenmoBoro nBuraressi.

25 TennoBele ABUTATEIN U 3allATa 05.12 bubmorexa LOK

A - & ' https://m.edsoo.ru/ff0a7c7c
OKpYyXarouei cpeibl
3aK0H cOXpaHeHUs U IPEBPAICHUI bub6anorexa IHOK
26 P peBpat 09.12 1

OHCPIHUH B TCIJIOBLIX IMPOLIECCAX

https://m.edsoo.ru/ff0a079c¢




[ToaroToBKa K KOHTPOIBHOU paboTe

7 1o Teme ""TerioBbIe SIBICHUS. 1212 bubmuoreka [IOK
M3MeHeHune arperaTHbIX COCTOSTHUI https://m.edsoo.ru/ff0a83f2
BelecTna"

KonrponsHas pabora o reme
28 "TemnoBsie siBaeHus. U3menenue 16.12 bubmorexa HOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUM BEleCcTBa
Dnextpuzanus ten. JBa pona bubnuotexa [JOK

29 19.12
3IIEKTPUUECKUX 3apsI0B https://m.edsoo.ru/ff0a079¢
Ypok-Hucciea0BaHue bu6nmmoreka [IOK

30 "DnekTpu3anus TeJ HHAYKIHEH 1 23.12 https://m.edsoo.ru/ff0a079¢c
MPU CONTPUKOCHOBEHUM"

31 B3anmoneiicTBue 3apsiKEHHBIX TEII. 26.12 bubmnoreka LIOK
3axon Kynona https://m.edsoo.ru/ff0a87¢e4
DneKTpruYecKoe moJie.

1 HanpsikeHHOCTD 37IeKTPHUECKOTo 13.01 bubnuoreka LIOK
noss. [IpuHIMn cynepno3umuu https://m.edsoo.ru/ff0a8a0a
NMEKTPUYECKUX MOJIEN
Hocurenu sanexkTprudeckux 3apsaaos. bu6nuoreka LIOK

33 OnemeHTapHbIi 3apsaa. CtpoeHue 16.01 https://m.edsoo.ru/ff0a079¢
aToma

34 [IpoBOAHMKY U AUDIEKTPUKHU. 3aKOH 2001 bu6numoreka LIOK
COXpaHEHU DJIEKTPUIECKOT0 3apsaaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3a1a4 Ha prUMEHEHNE 23.01 bu6nmoreka [LIOK
CBOWCTB 3JIEKTPUYECKHX 3apsA10B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUH TOK, YCIOBUS €TI0

36 cyliecTBoBaHus. MicTouHUKM 27.01 Eubmorexa HOK

QJICKTPHUYICCKOI'O TOKa

https://m.edsoo.ru/ff0a95a4




Bu6mmoreka [JOK

37 EMCTBUS DIEKTPUUECKOTO TOKA 30.01
A P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "Jlelictue bu6mmoreka [JOK

38 3JIEKTPUYECKOTO IOJIsI HA 1 03.02 https://m.edsoo.ru/ff0a079¢
MPOBOJHUKHU U JUAJIEKTPUKHU"

39 DNEeKTPUUYECKHUI TOK B METaJIaX, 06.02 Bu6mmoreka [IOK
JKMIKOCTSX M ra3ax ' https://m.edsoo.ru/ff0a9838

40 DJIeKTpuYecKas 1enb 1 e 10.02 bubmnoreka LIOK
COCTaBHBIEC YaCTH ' https://m.edsoo.ru/ff0a079c
Cwuta Toka. JJaboparopHas padoTa
" PATOPHE P bu6mmoteka [IOK

41 N3mepenue u peryiupoBaHUe CUITBI 0.5 13.02

" https://m.edsoo.ru/ff0a8bd6
TOKa
DIEeKTPUYECKOEe HaAIIPSKEHHUE.

0 Bonbsr™merp. JlaGopaTopHas paboTa 0.5 17.02 bubnuotexa [JOK
"N3mepenue u peryiupoBaHue ' ' https://m.edsoo.ru/ff0a9% 14
HanpsHkeHus"

CornpoTuBieHNE TPOBOIHUKA.
43 VY aeabHoe CONPOTUBIIEHNE 20.02 bubmmorexa [IOK
a p ) https://m.edsoo.ru/ff0aa738
BeEllEeCTBa
JlaGopatopHnas pabora
"3aBUCUMOCTD AJIEKTPUYECKOTO
44 CONIPOTHUBJICHHUS ITPOBOJTHHUKA OT €T0 1 24.02 Bubmorexa HOK
P POBOA ) https://m.edsoo.ru/ff0aa738
JUTHHBI, TIIOMIAIU TIOTIEPEYHOTO
cedeHus u marepuana”
3aBHCHUMOCTh CHJIBI TOKA OT Bu6 OK
45 HanpspkeHud. 3akoH Oma J1st 27.02 nbmmorexa L

yJacTKa LEeMH

https://m.edsoo.ru/ff0aad4a




Jlaboparopnas pabota
"UccneqoBaHue 3aBUCUMOCTH CUJIBI

bu6mmoreka [JOK

46 TOKa, U, €ro 4epe3 pe3ucrop, OT 03.03
> AV pe3 P P, https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3uctope”
[TocnenoBarenbHOE U MApAIIIENBHOE bubnnoreka [OK
47 06.03
COEIMHEHUS [IPOBOJTHUKOB https://m.edsoo.ru/ff0a079¢
Jlaboparophas pabota "[IpoBepka
48 MpaBUJIa CIOKEHUS HAIIPSHKEHUN 10.03 bubmuorexa [JOK
MIPH TTOCIICIOBATEIILHOM ' https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTopHas padoTta "[IpoBepka
49 MpaBuJjIa JJIs CUJIBI TOKA MPU 13.03 bubmuorexa [JOK
napajuieJIbHOM CO€IUHEHUU ' https://m.edsoo.ru/ff0aadle
pe3uctopoB"
Pemenwue 3ana4 Ha mpuMeHeHUE
50 3akoHa OMa JJ1s pa3InyHOTO 17.03 bubmmorexa [IOK
AP ' https://m.edsoo.ru/ff0aaf8a
COCTMHEHHUS IPOBOHUKOB
PaboTa 1 MomHOCTh
51 AIEKTPUIECKOTO TOKA. 3aKOH 20.03 bubmorexa HOK
p ’ ' https://m.edsoo.ru/ff0ab124
Jxoyns-JIlenma
Jlaboparopnas pabota
52 "On I; CJ'IIC)HI/IC pa6OTLI Y MOIIIHOCTH 24.03 bubmorexa HOK
bed P . B ' https:/m.edsoo.ru/ff0ab3e0
ANEKTPUYIECKOTO TOKA
DJIEKTPUYECKUE LEMU U
53 MOTPEOUTEINH IIEKTPUIECKON 2703 bu6mmoreka LIOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/ff0ab660




IlocTossHHEIE MarHuThbl, UX

Bu6mmoreka [JOK

54 07.04
B3auMOJEiCTBIE https://m.edsoo.ru/ff0a079¢c
55 VYpok-uccinenosanue "N3yuenue | 10.04 bubnnoreka [OK
OJIEW ITOCTOSHHBIX MarHUTOB" ' https://m.edsoo.ru/ff0ac3d0
MaruutHoe nose. MarautHoe 1ose BuG 1OK
HOJIMOTEKA
56 3eMJId U €ro 3HaUE€HHUE UISA KU3HU 14.04
https://m.edsoo.ru/ff0acOba
Ha 3emiie
[ToaroroBka K KOHTPOJIBHOM paboTe
110 TeMe "DIIEKTPUUECKHE 3aps/Ibl.
bubmuorexa [JOK
57 3apsKEeHHbIE TENa U UX 17.04
. . https://m.edsoo.ru/ff0abd2¢c
B3auMoaercTBuA. I10CTOSTHHBII
AIEKTPUIECKUN TOK"
KontponbHas pabora 1o reme
"DJIeKTpUUECKHUE 3apsbl.
3apsKeHHbIE Tela U UX
58 B3auMoaercTBuA. [locTOAHHEBIN 21.04 bubmiorexa LOK
o " ' https://m.edsoo.ru/ff0abea8
AIEKTPUUYECKUI TOK" /
Bcepoccuiickas npoBepodHas
pabora
PesepBHblit ypok. Pabora ¢
TekcTaMu 1o TeMe "I1oCTOsTHHBII
N " bu6mmorexa [IOK
59 ANEeKTpUYeCcKuit Tok" / 24.04
. https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas npoBepouHas
pabora
OmneIT OpcTena. MarauTHoe nose
60 JIEKTPUUECKOT0 TOKa MaruutHoe 28.04 Bubmaorexa LJOK
p ' https://m.edsoo.ru/ff0ac1d2
T0JI€ KaTyIIKH C TOKOM
ITpnMeHeHue PIIEKTPOMAardauToOB B Bbubmmoreka IHOK
61 P P 0.5 05.05 1

TexHuke. JJaboparopras pabora

https://m.edsoo.ru/ff0ac74a




"M3y4yeHue neicTBUSI MArHUTHOTO
T0JIs1 HA MPOBOJAHUK C TOKOM"

DNEKTPOJIBUTaTENb MOCTOTHHOTO
ToKa. cnosn30BaHue
ANMEKTPOABUTATENICH B TEXHHYECKUX

bu6mmoreka [IOK
62 CTpPOMCTBAX U HA TPAHCIIOPTE. 08.05
yeip P P https://m.edsoo.ru/ff0ac86c
Jlaboparopnas pabora
"KoHcTpynpoBaHnue u usyueHue
paboTHI AJeKTpoABHTATEIIS"
OnsiTel @apanes. 3akoH bubnuoreka [IOK
63 JIEKTPOMArHUTHON MHTYKIIHH. 12.05 https://m.edsoo.ru/ff0a079c
IIpaBuio Jlenua
Onekrporeneparop. CriocoOsr bubnuotexa [JOK
MOJIYYEHUS IIEKTPUUECKON https://m.edsoo.ru/ff0a079c
64 SHEPTruM. DIIEKTPOCTAHLUHU Ha 15.05
BO300HOBIISIEMBIX HCTOUHHKAX
SHEPTUU
[ToaroroBka Kk KOHTPOJIBHON paboTe bubnnorexa [HOK
65 1o Teme "DIEeKTPUUECKHUE U 19.05 https://m.edsoo.ru/ff0a079c
MarHuTHbIE sIBJIEHUS"
KonTponbnas pabota mo teme
66 "IJIeKTpUUECKUE U MATHUTHBIE 22.05 bubmorexa HOK
p” ' https://m.edsoo.ru/ff0acb14
SIBIICHUS
PezepaHbliit ypok. Pabora ¢
b K
67 TEeKCTamu 110 TeMe ""TernoBbie 26.05 nommorexa O
" https://m.edsoo.ru/ff0acc5e
SIBIICHUS
PezepaHblii ypok. Pabora ¢ bubnmoreka LIOK
68 TEeKCTaMu 1o TeMe "MarHuTHble 28.05 https://m.edsoo.ru/ff0a079¢c

sBieHusa"




OBIIEE KOJIMYECTBO HACOB I10
[TPOI'PAMME

68

14.5




9 KJIACC

KosnunuyectBo yacos DJIEeKTPOHHBIE
Ne Mara nudposbie
n/n Tema ypoka Bcero Kontpoabnbie | Ipaktuieckue U3y4YeHHsl | oOpa3oBaTeJbHbIC
padoThbI padoThbI
pecypcsl

] MexaHudeckoe JIBUKECHHE. | 01.09 bubnnorexa [IOK
MarepuanbsHas ToUKa https://m.edsoo.ru/ff0a079¢

) Cucrema orcuera. OTHOCUTEIIBHOCTh | 03.09 bubnnorexa [JOK
MEXaHUYECKOTO ABUKECHUSA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE IPAMOIMHENHOE 1 05.09 bubnuorexa LIOK
JBUKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe npsiMOJIMHEITHOE bubnnoreka [IOK

4 nBwxeHne. CpeHssi ¥ MTHOBEHHaAsI 1 08.09 https://m.edsoo.ru/ff0a079¢
CKOpPOCTh

5 IIpssMOnMHENHOE PABHOYCKOPEHHOE | 10.09 bubnnorexa [IOK
JIBHKECHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocTh MPSMOIMHENHOTO bubnnoreka [IOK

6 PaBHOYCKOPEHHOTO JIBUKEHUSI. 1 12.09 https://m.edsoo.ru/ff0a079¢
I'paduk ckopoctu
JlaGopaTtopHnast pabota

7 "OnpeneneHne yCKOpeHUs Tea Ipu | | 15.09 bu6mmoreka [IOK
PaBHOYCKOPEHHOM JIBHKEHUH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM 11ockocTu"

g CBoOoaHoe nageHue Te. OmbITHI 1 17.09 bubmuorexa [JOK
lNanunes https://m.edsoo.ru/ff0a079¢c

9 PaBHOMepHOE IBHKEHUE TTO 1 19.09 bubmuotexa [LIOK

OKPY’KHOCTH. Hepno;[ n4yacTtoTa

https://m.edsoo.ru/ff0ac176




oOparenus. Jlunelinas u yrioBas

CKOPOCTH
10 LlentpocTpeMuTeIbHOE YCKOPEHHE 22.09 bubmmoreka [JOK
https://m.edsoo.ru/ff0a079¢
1 I1epBbrii 3akoH HeroTOHA. Bektop 2409 bubmmoreka [JOK
CUJIbI ' https://m.edsoo.ru/ff0ae612
2 Bropoii 3akon HeroToHa. 26.09 bubmmoreka [JOK
PaBHOelicTBYIOIIAA CUa ' https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akoH HproToHa. 29.09 bubnnoreka [IOK
Cyneprio3unus cui ' https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1ay Ha npuMeHEeHUE 01.10 bu6nmmorexka LIOK
3aKOHOB HproToHa ' https://m.edsoo.ru/ff0aebbe
bubnuoreka [JOK
15 C .3 r 03.10
H1a YHpYrocTH. SaKon 1 yika https://m.edsoo.ru/ffO0aeca?
Pemenne 3ama4d mo Teme «Cuita bubnuoreka [JOK
16 06.10
YIOPYTOCTH https://m.edsoo.ru/ff0a079c
JlaGopaTopnas paboTa
17 «Om I; eﬂleI/IeF))KeCTKOCTI/I 08.10 bubmmorexa [IOK
e ’ https://m.edsoo.ru/ff0ace28
MIPY>KUHBD)
bu6nmmoteka [IOK
18 C 10.10
H1a TpeHuA https://m.edsoo.ru/ff0af738
19 Pemenne 3amad mo teme «Cuna 13.10 bu6nmoreka [IOK
TPEHUD) ' https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabora
" PATOPHET D bubmuorexa [JOK
20 Onpenenenne kodhummenTa 15.10
" https://m.edsoo.ru/ff0af8be
TPEHUS CKOJBKEHUS
Pemenne 3amad mo Teme "3aKoHbI BuG OK
21 Herorona. Cuna ynpyroctu. Cuina 17.10 nommoreka L

TpeHus"

https://m.edsoo.ru/ff0afb8e




Cua TSHKECTH U 3aKOH BCEMUPHOI'O

bubnnorexa [JOK

22 TATOTEHUS. Y CKOpEHHE CBOOOIHOTO 20.10
P A https://m.edsoo.ru/ff0af044
MaJIeHUs
Ypok-koHpepenus " J[BuxeHue Ten bubmmoreka [JOK
23 BOKPYT IPaBUTAILIMOHHOTO IIEHTPa 22.10 https://m.edsoo.ru/ff0a079c¢
(Conneunas cucrema). ["anaktuku"
Pentenue 3amau no teme "Cria
bu6mmoreka [IOK
24 TSDKECTH U 3aKOH BCEMUPHOTO 24.10
" https://m.edsoo.ru/ff0af5f8
TATOTCHUS
75 [TepBast kocMUYecKasi CKOPOCTb. 05.11 bubmnorexa [JOK
HesecomocTs n neperpysku ' https://m.edsoo.ru/ff0af33c
PaBHOBecue MareprabHOM TOUKH.
AOGCOIOTHO TBEPIOE TEIIO.
26 PaBHoBecue TBEpAOTO TENA C 07.11 bubmorexa HOK
. i ' https://m.edsoo.ru/ff0afe36
3aKpeIIEHHOM OChIO BpaIlCHUSI.
MowmenT cusl. LlenTp Tspkectn
PaBHOBecue MarepraJIbHOW TOUKH. bubnnorexa [IOK
AGCOMIOTHO TBEPIOE TEIIO. https://m.edsoo.ru/ff0a079¢c
27 PaBHOBecune TBEpAOTO TENA C 10.11
3aKperIEHHOM OChIO BpalllCHUSI.
MowmenT cuisl. LlenTp Tspkectu
)% Pemenne 3amaq mo teme "MomeHT 111 bu6mmotexka IIOK
cunbl. LlenTp Tsxectn" ' https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHON paboTe
bubmuorexa [JOK
29 o TeMe "MexaHndeckoe IBMKEHHE. 14.11 1

Bzaumonaericteue ten"

https://m.edsoo.ru/ff0b0408




KonTponbhas pabota no reme

bubnnorexa [JOK

30 "M . 17.11
exaHquCKoe /IBHACHIE https://m.edsoo.ru/ff0b06ec
BzaumoneiictBue ten"
Nmnynsc Tena. IMITynbC CUIBL.

31 3aK0oH COXpaHEHUsI UMITYJIbCa. 19.11 bubanoreka [IOK
VIpyroe u HEynpyroe ' https://m.edsoo.ru/ff0b07fa
B3aUMOJICICTBUE

0 Pemenne 3amay mo teme "3akoH 2111 bubnuoreka [JOK
COXpaHEHHUs UMIyibca' ' https://m.edsoo.ru/ffO0b096¢c
Ypok-koHpepenius "PeakTuBHOE bubnnoreka [IOK

33 . 24.11
JIBIDKEHUE B IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0a079¢

bubnuorexa [JOK

34 Mexanunueckas paboTa U MOIIHOC 26.11

RAMHACCIAT paboTa H MOTHHOCT? https://m.edsoo.ru/ff0b0as4

35 Pabota cuibl TSKECTH, CUITBI 5811 bubmnorexa [JOK
YIPYTOCTH U CUJIBL TPEHUSA ' https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHast pabota bubmuorexa [JOK

36 «Omnpenenenue pabOThI CUITBI TPEHUS 0112 https://m.edsoo.ru/ff0a079¢c
MIPU paBHOMEPHOM JBHKEHUU Tea '

110 TOPU30HTAIILHON TTOBEPXHOCTHY
CBs13b SHEPTUU U PAOOTHI. bubnuorexa [JOK

37 03.12
[ToreHunaneHas sHEprus https://m.edsoo.ru/ff0a079¢c

18 Kunernueckas sneprus. Teopema o 05.12 bubmmoreka [IOK
KAHETHYECKON SHEPTUH ' https://m.edsoo.ru/ff0b0c32

39 3aKOH COXPaHEHHUsI YHEPTUH B 08.12 bubmuotexa [LIOK
MEXaHUKE ' https://m.edsoo.ru/ff0a079¢
JlaboparopHas pabota «3yueHue

40 paTopHasd p y4 10.12 bubnuoteka [IOK

3aKOHA COXpPAaHCHUA DOHCPTUN>

https://m.edsoo.ru/ffOb12fe




KomnebarenbHoe ABHKEHNE U €TO

bu6mmoreka [IOK

41 12.12
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
3aryxaromiie KojieOaHus.

yx bubnuorexa [JOK
42 Brinyx1eHHBIC KOJICOaHHUS. 15.12
https://m.edsoo.ru/ff0b20f0
Pe3onanc

A3 MaremaTuyecKui ¥ Npy>KMHHBII 171 bubnnoreka [IOK
MAasTHUKU ' https://m.edsoo.ru/ff0a079¢
VYpok-uccnenosanue «3aBUCUMOCTD

P A . bubnuoreka [JOK
44 nepuosia KojaeOaHii OT KECTKOCTH 19.12
https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MacChl rpy3a»

45 [IpeBpartenue 3Hepruu Npu 9912 bubnnoreka [IOK
MEXAHUYECKUX KOJIEOaHUIX ' https://m.edsoo.ru/ff0a079c
JlaGopaTtopHnas pabota

46 «O1mpeneneHye 4acTOThI U IIeEpUOaa 24.12 Bubmorexa ITOK

el . pHOA ' https://m.edsoo.ru/ff0blaec
KoJIeOaHU M IPY>KUHHOTO MasiTHUKA
JlaGopaTtopnast pabota «I[IpoBepka

47 HE3aBUCHUMOCTH MEePHO/I1a KOJIeOaHU 26.12 bu6nmmorexa [IOK
Irpy3a, HOABEUIEHHOI0 K HUTH, OT ' https://m.edsoo.ru/ff0b197a
MaccChl Tpy3a»

Mexannueckue BoaHbL. CBOMCTBA
48 MeXaHn4YeCcKHuX BOJH. IIpomonbHbie 1 12.01 bubnmorexa [TOK
+ PO ' https://m.edsoo.ru/ffOb21fe
MOTNEPEYHBIE BOJIHBI
Ypok-koHpepenius "MexaHndeckue bubnmnoreka [IOK

49 BOJIHBI B TBEPJIOM TeEJIE. 14.01 https://m.edsoo.ru/ff0a079¢
CelicMuuecKre BOJIHEI"
3Byk. PacripocTpanenue u Bubnuoreka IIOK

50 y pocTp 16.01 1

OTpa’Ke€HHE 3BYyKa

https://m.edsoo.ru/ff0a079¢c




Ypok-uccnenosanue "Habnrogenue

bubmuorexa [IOK

51 3aBHCHUMOCTH BBICOTHI 3BYKa OT 19.01 https://m.edsoo.ru/ff0a079¢
4acTOTHI"
I'pOMKOCTB 3ByKa U BBICOTA TOHA. bu6mmoteka LIOK
52 o 21.01
AKyCTHYECKUI PEe30HAHC https://m.edsoo.ru/ff0a079¢
53 Ypok-koHbepeHius "Y IbTpa3ByK U 2301 bubmmoreka [JOK
nH(]pa3ByK B PUPOJIE U TEXHUKE" ' https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJIBHON paboTe
54 1o TemMe "3aKOHbI COXpPaHEHUS 26.01 bubmmorexa [IOK
P ’ ' https://m.edsoo.ru/ff0b25f0
Mexanunueckue Koie6aHus U BOJHBI"
KoHTposbHas paboTa 1o Teme bubnnoreka [IOK
55 "3aKOHBI COXPaHEHHSI. 28.01 https://m.edsoo.ru/ff0a079¢
Mexannueckre KoJieOaHus ¥ BOJHBI"
56 DIEKTPOMAarHuTHOE I0JIE. 30,01 bu6mmoteka LIOK
DNIeKTPOMarHUTHBIE BOJIHBI ' https://m.edsoo.ru/ffOb2abe
57 CBoiiCTBa 2JIEKTPOMArHUTHBIX BOJTH 02.02 bubmuorexa [JOK
https://m.edsoo.ru/ff0a079¢
Ypok-konpepentus "[lkana
53 3JIEKTPOMArHUTHBIX BOJIH. 04.02 bubmuorexa [JOK
Hcronb30BaHKE HIEKTPOMArHUTHBIX ' https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIsl COTOBOM CBsi3H"
Ypok-uccnenosanue "Mzydenne
b i BuGnmotexa IOK
59 CBOYICTB DJIEKTPOMAarHUTHEIX BOJIH C 06.02
" https://m.edsoo.ru/ffOb2c6¢
MOMOIIbI0 MOOUIBHOTO TenedoHa
Pewrenue 3anau Ha onpenencHue bubmuorexa LIOK
60 4acTOThI U JJIMHBI 09.02 https://m.edsoo.ru/ff0a079¢c

3JIEKTPOMArHUTHOMN BOJIHBI




DneKTpOMarHuTHas IpUpo/a CBETa.

b K
61 Cxkopoctb cBeTa. BoiaHoBbIE 11.02 nosmoreia O
s https://m.edsoo.ru/ff0b31d0
CBOMCTBA CBETA
Hcrounuku csera. [IpamonuneitHoe
bubnnorexa [JOK
62 pacrpocTpaHEeHHE CBETa. 3aTMEHUS 13.02
https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)K€HUsI CBETa. 3epKaja.
bu6mmoreka [IOK
63 Pemenue 3a1au Ha TpUMEHEHUE 16.02
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETa
64 [Ipenomnenue cBera. 3akoH 18.02 bubmmoreka [JOK
IPEIIOMIICHHUS CBETA ' https://m.edsoo.ru/ff0b3aea
ITommHOE BHYTpEHHEE OTpAKEHUE
65 cBera. Mcnonb30BaHuE MOJTHOTO 20.02 bubnuorexa [JOK
BHYTPEHHETO OTPAXKECHUS B ' https://m.edsoo.ru/ffOb3cSc
ONTHUYECKUX CBETOBOJIaX
JlaGopaTtopHnast pabota bubmuorexa [JOK
"UccnenoBanue 3aBUCUMOCTH yTJIa https://m.edsoo.ru/ff0a079¢
66 MIPEJIOMJIEHUSI CBETOBOTO JIy4a OT 25.02
yrjla MaJIeHus Ha rpaHule "'BO3/1yX-
crexsio""
Ypoxk-koHpepeHius bubnnoreka [IOK
"Ucnonp30BaHme MOJTHOTO https://m.edsoo.ru/ff0a079c
67 BHYTPEHHETO OTPaKEHUS: 27.02
CBETOBO/IbI, ONITHKOBOJIOKOHHAS
CBsI3b"
b
68 JIunzsl. OnTHyeckast cuia JUH3bI 02.03 nommorexa [OK
https://m.edsoo.ru/ffOb3f2¢c
. bubnmnoreka [IOK
69 [TocTpoenune n300pakeHnit B TMH3AX 04.03 H

https://m.edsoo.ru/ffOb444a




JlaboparopHas pabota
"Onpenenenre GOKyCHOTO

bu6mmoreka [IOK

70 . 06.03
pACCTOSIHUSA Y OIITUYECKOU CUIIBI https://m.edsoo.ru/ff0b4206
cobuparo1iei TMH3bI"

71 Ypok-koHpepenmus "Onrudeckue 11.03 bubnnoreka [IOK
JMH30BBIE TPUOOPHI" ' https://m.edsoo.ru/ffOcOa7e

7 I'na3 kak onTuyeckas cuctemMa. 13.03 bubnuoreka [JOK
3penHue ' https://m.edsoo.ru/ff0b4684
Ypok-konpepenus "JlepexTs bubnnoreka [IOK

73 . 16.03
3penus. Kak coxpaHuTh 3peHue https://m.edsoo.ru/ff0a079¢
Paznoxxenue 6enoro cBera B CIIEKT.

74 OnbiTel HetoToHa. CnoxxeHue 18.03 bu6mmoteka [LIOK
CIIEKTpaJbHBIX I[BETOB. [lucnepcus ' https://m.edsoo.ru/ff0c0f4c
CBETa
JlaGopatopHas padota "OnbITh IO
Pa3JIoKEHUI0 OEJIOro CBETA B CIIEKTP

bu6mmorexka I[IOK
75 1 BOCIIPHATHIO IIBETA IPEIMETOB IIPH 20.03
https://m.edsoo.ru/ff0cOe2a
UX HaOJIIO/IEHNHU Yepe3 1IBETOBbIE
bunbTph"
VYpok-npaktukyMm "BonHoBbIe bubnnoreka [IOK

76 CBOMCTBA CBETA: JUCIIEPCHS, 23.03 https://m.edsoo.ru/ff0a079c
uHTepdepeHus u gudppaxus’”

77 Omnertet Pezepdopaa u nnanerapuas 25 03 bubnuoteka [IOK
MOJIeJTb aTOMa ' https://m.edsoo.ru/ff0c12a8
[Toctynatel bopa. Monens atoma bu6mmoreka [IOK

78 Y P A 27.03 1

bopa

https://m.edsoo.ru/ff0a079¢c




I/ICHyCKaHI/Ie 1 IOTJIONICHHE CBETA

bubnnorexa [JOK

79 aroMoM. KBanTsl. JInHenyaTeie 06.04
https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 Ypok-npaktukym "Habnronenne 08.04 bubnnoreka [IOK
CIIEKTPOB UCITyCKaHUA" ' https://m.edsoo.ru/ff0c1550
. bu6mmoteka [IOK
81 P eé 10.04
VIMOAITHEHOCTD 1 €€ BHLIH https://m.edsoo.ru/ff0c1672
2 Crpoenue aToMHOTO s/1pa. 13.04 bubnnoreka [IOK
Hyxiionnas moznens ' https://m.edsoo.ru/ffOc18ac
23 PaanoakTuBHBIE IPEBpPALLICHUS. 15.04 bubnnoreka [IOK
H30TOns! ' https://m.edsoo.ru/ff0clal4
24 Pemenue 3agau no reme: 17.04 bubnnorexa [JOK
"PaguoakTUBHbBIE TPEBPALLICHUS " ' https://m.edsoo.ru/ffOc1b4a
85 [lepuon nonypacnana 20.04 bubnuorexa LIOK
https://m.edsoo.ru/ff0a079¢c
Ypok-KoH(pepeHIus
" P deperiu bubmuorexa [LIOK
86 PaguoaxkTuBHBIE N3TyUEHUS B 22.04
" https://m.edsoo.ru/ff0c2126
MPUPOJIE, MEIUIIMHE, TEXHUKE
S nepHble peakiyu. 3aKOHbBI
87 COX paHCHESI 3apsA0BOIO U 24.04 bubmorexa HOK
P A ' https://m.edsoo.ru/ff0c1¢58
MacCOBOTO YHCEN
28 DHEeprus CBsI3U aTOMHBIX SI7IEP. 2704 bubnmnoreka [IOK
CBs13b Macchl U SHEPTUH ' https://m.edsoo.ru/ffOc1d7a
29 Pemenue 3anaud no reme "SAnepusie 2904 bubmuorexa LIOK
peakmyn” ' https://m.edsoo.ru/ff0a079c
90 Peakiiuu cuHTE3a M IeTICHUS L. 04.05 bubnmnoreka [IOK
Wcrounuku sneprun CostHLa U 3BE3]1 ' https://m.edsoo.ru/ffOc1e88
VYpoxk-koHpepe "SAnepua bubnuoteka [IOK
ol pok-koH(pepeHtus "SnepHast 06.05 LT

sHepreTuka. JlencTus

https://m.edsoo.ru/ff0a079¢c




PalMOAaKTUBHBIX U3TyYEHUH Ha
JKUBbIE OpraHU3MbI"

[ToaroroBka K KOHTPOJILHOU paboTe
1o TemMe "DJIEeKTPOMarHuTHOE IOJIE.

bu6mmoreka [IOK

92 08.05
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsIe siBaeHUS"
KonTponbnas pabota 1o Teme bubmmoreka [JOK
93 "DJIeKTPOMarHuTHOE MOJIE. 13.05 https://m.edsoo.ru/ff0a079¢c
DNEKTPOMAarHUTHBIC BOJTHBI. '
KBanToBsIe siBacHUS"
[ToBTOpEHME, 000OIICHUE. By LIOK
noInoTeKa
94 JlaboparopHbIe pabOTHI IO KypC 15.05
p pu p ypey https://m.edsoo.ru/ff0c245a
"B3aumoneiictBue Ten"
IToBTOpenue, o6o0meHue. Pemenne
bubnnorexa [JOK
95 pacyeTHBIX U KaUeCTBEHHBIX 3a]1a4 18.05
" " https://m.edsoo.ru/ff0c2572
o TeMe "TernnoBbie mporecchl
[ToBTOpenue, o600mmenue. Pemenue
96 pacueTHBIX M Ka4€CTBEHHBIX 3aJa4 20.05 bu6muoreka [LIOK
o teme "KII/] TennoBeIx ' https://m.edsoo.ru/ff0c2a22
nBuraresei"”
[ToBTOpenue, o600mmenue. Pemenue
97 ACUYETHBIX U KAUYECTBCHHBIX 3a1a4 22.05 bubmaorexa [IOK
P ! ' ' https:/m.edsoo.ru/ff0c2b30
nio teme "KIIJI anekrpoycTtaHOoBOK
[ToBTOpeHue, 0600IICHNE.
but6mmoreka [JOK
98 JlaGopatopHbie paboTHI IO KypCy 25.05

"CBeTOBEIE sBJIEHUA"

https://m.edsoo.ru/ff0c2c52




[ToBTopenue, o6061menue. Pabora ¢

bubnnorexa [JOK

99 "3 1 27.05
TeRCTAMI HoTeme aKOI,{,H https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOopenue, 0606menue. Pabora c
" bubmmoreka [IOK
100 Texkctamu 1o Teme "Koiebanusa u 1
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0606meHue. Pabora ¢
" bubmuorexa [JOK
101 TeKkcTaMu 1o TeMe "CBETOBEIE 1
" https://m.edsoo.ru/ff0c3044
SIBJICHUSA
[ToBTOpenue, o6o0menue. Pabora ¢ bu6nmorexa LIOK
102 TekcTaMmu 110 TeMme "KBanrosas u 1 https://m.edsoo.ru/ff0a079¢
snepHas pu3uka"
OBILIEE KOJIMYECTBO HACOB I1O 102 7

[TPOIT'PAMME




IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOMN ITIPOT'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KIIACC

Kon
NMpoBEPAIEMOro
pe3yjabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCIIOJIB30BATh N3YYCHHBIC ITIOHATHUA

1.2

pas3jinvaTtb ABJICHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBLITOB, ACMOHCTPHUPYIOIIUX JAHHOC (1)I/I3I/I‘ICCKOC SIBJICHHUC

1.3

pacrio3HaBaTh NPOSIBIICHHUE H3YYEHHbIX (U3UUECKUX SBICHUN B
OKpYXKarollleM MHpE, B TOM uucie GU3NYECKUe SIBJICHUS B IPUPO/IE,
IPU 3TOM NEPEBOANTH MPAKTUUECKYIO 33/1a4y B y4eOHYIO0, BBIICIAT

CyIIECTBEHHBIE CBOMCTBA (MIPU3HAKH ) (PU3UIECKUX SBICHUMA
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ONKCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUECKUE SBICHHS,
UCMONb3ys (U3UYECKHE BEIUYMHBI, IPU ONHUCAHUM IPABHIBHO
TPAaKTOBaTh (DU3NYECKUH CMBICT HCIOJNB3YEMBIX BEJIWYHH, HUX
0o0O3HaueHWss M eAWHUIBl (U3NYECKHX BEIMYUH, HAXOJUTh
(bopMyIibl, CBS3bIBAIOIINE JaHHYIO (U3NYECKYI0 BEIMYHMHY C
JPYTUMH BETUYMHAMU, CTPOUTH I'paMKU N3YUYE€HHBIX 3aBUCMOCTEH

q)HSH‘leCKI/IX BCIMYHUH

1.5

XapaKTCpPU30oBaTh CBOMCTBaA TCI, q)HSI/I‘{CCKI/Ie SABJICHUA U MPOLICCCHI,
HCIIOJIB3YsA H3YYCHHBIC 3aKOHBI, IpPU OTOM JdaBaTb CJIIOBECHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa W 3alMCbIBaTb €0 MaTCMaTH4YCCKOC

BBIPAKEHUE

1.6

OOBSACHATH (PU3NYECKUE SBIICHUS, MPOLIECCH] U CBOMCTBA TEIl, B TOM
qucie U B KOHTEKCTE€ CHUTyalMil MPaKkTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BbIBIATh MNPUYUHHO-CIEICTBEHHBIE CBS3H, CTPOMTH
oObsicHeHue u3 1 — 2 joruyeckux miaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMICTBa (DM3MUECKUX SIBICHUM, (PU3UUECKUX 3aKOHA

HJIK 3aKOHOMEPHOCTU




1.7

pemarh pacyéTHbie 3a1aun B | — 2 nelcTBUsL, UCTIONB3YS 3aKOHBI U
dbopMynbl, cBsi3bIBatOlIME (U3MUECKHE BEIMYMHBI: HAa OCHOBE
aHalM3a YCJIOBHS  3aJayd  3alUChIBaTh  KpPaTKOE  YCIIOBUE,
MOJICTaBIATh (U3NYECKUE BEIMYUHBI B (POPMYJIBl U IMPOBOJUTH
pacuéTel, HAXOAWUTH CIPABOYHBIC JaHHBIC, HEOOXOJMMBIC JUIS
pemieHuss  3aJad, OLEHHUBAaThb PEAIMCTHYHOCTh  IOJTYYEHHOU

buznyecKoil BeTMUMHbBI

1.8

pacrio3HaBaTh NMPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh MPH HOMOIIH
¢u3n4ecKUX METOJ0B, B ONHUCAaHUM WCCIEAOBAHMS BBIICIATDH
IpoBepseMOe  INpEAINoJIoKeHHe  (Tunoresy),  pasnuyarb |
MHTEPIPETHPOBATH IMOJYYCHHBIH pe3ylbTaT, HaXOAUTh OIIMOKH B

X0J€ oIlbITa, ACJAaTh BBIBOJBLI I10 €TI0 pe3yJibTaTaM

1.9

IPOBOJUTH OMBITHl 10 HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WIIH
buznyecKkux  CBOWCTB  Tel:  (OpMyIHpOBaTh  MPOBEPSIEMBIE
IPEIIOJIOKEHNs, CcOOMpaTh YCTAHOBKY M3  MPEAJIOKEHHOIO

06Op}II[OBaHI/I$I, 3aIIMChIBaTh X0 OIIbITa U Q)OPMYJ'II/IpOBaTL BBIBOAbI

1.10

BBITMIOJHAThH NPSIMbIE U3MEPEHHS C UCIOJIb30BAHUEM AaHAJIIOTOBBIX U
1U(POBBIX MPUOOPOB, 3aMUCKHIBATH [TOKAa3aHUS TPHUOOPOB C YUETOM

3aJJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUN

NPOBOJIUTH HCCICAOBAaHUE 3aBHCHUMOCTH OJHOH  (PU3UYECKOM
BEIIMYUHBl OT JPYrOM C WCIOJIb30BAHUEM MPAMBIX H3MEPEHUH,
y4acTBOBaTh B INIAHUPOBAHUU Y4EOHOTO MCCIEIOBaHUS, COOMPATh
YCTAHOBKY M BBIIOJHATh U3MEPEHHMs, CIEAysd MNPEIIOKEHHOMY
I1aHy, (GUKCUpPOBaTh pPE3YyJbTaTbl IOJYYEHHOH 3aBUCHUMOCTHU
(bu3nUecKUX BEIMYUH B BUJE NPEAJIOKEHHBIX TaOIHUIl U TPpaUKOB,

ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM HCCIICAOBAHUSA

1.12

MMPOBOAWUTL KOCBCHHBLIC H3MCPCHUA (1)H31/I‘-I€CKI/IX BCJIIMYHMH, CJIICOYs
HpeHHO)KCHHOﬁ HHCTPYKIUU: IIpu  BBIIIOJHCHUU H3MepeHHfI
C06I/IpaTI) OKCIICPUMCHTAJIBHYIO YCTAHOBKY W BBIYUCIIATH 3HAYCHUC

UCKOMOM BEJINUYUHBI

1.13

CO6J'IIO,Z[aTL npaBujia TCXHHUKU 0€301acHOCTH npu pa60Te C

J1a00paTOPHBIM 000PYIOBAHUEM

1.14

YKa3pIBaTh TPUHIUIBI  JICHCTBUS TMPHUOOPOB H  TEXHUUYECKUX
YCTPOMCTB, XapaKTE€pPU30BaTh MPUHIMIBI JEHUCTBUS W3YYEHHBIX

HpI/I60pOB N TCXHHUYCCKHUX YCTpOﬁCTB C IIOMOIIBKO HX OIIMCAHNA,




UCTIONIB3yS 3HAHMA O CBOMCTBaX (DU3MUECKHX  SBICHUH U

HeoOXouMBbIe GU3UUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

NOPUBOJUTE TPHUMEpPHl (HAXOAWTh HWH(POPMAIMIO O TPHMEpax)
NPAaKTHYECKOTO  HUCIONB30BaHUS  (DU3MYECKUX  3HAHUH B
MOBCEIHEBHON KHM3HM sl oOecriedueHus: O€30MacHOCTH  IPH
oOpamieHnn C nOpudOpaMM ¥ TEXHHYECKHMH YCTPOMCTBaMH,
COXpPaHEHUsI 3/I0pOBbS U COOJIOAEHHS HOPM 3KOJOIMYECKOro

MOBEJICHUS B OKPYKAIOILIEH cpeae

1.16

OCYIIECTBIISATH OTOOP UCTOYHUKOB MH(pOpMaluu B ceTu MHTepHET B
COOTBETCTBUU C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOUIUXCA 3HAHUN M MYyTEM CpPaBHEHHS PA3IUYHBIX MCTOYHUKOB
BBIJICNIATh MHPOPMALIMIO, KOTOpasi SBJISIETCS] MPOTUBOPEUUBOU HIIH

MOKET OBITh HEIOCTOBEPHOM

1.17

HCII0JIb30BaTh pu BBITIOJIHEHU U y4eOHBIX 3a/1aHu
HAYYHOTIOMYJISIPHYIO ~ JIUTEPATypy  (U3HYECKOTO  COJACpIKaHUS,
CIIpaBOYHBIE MaTepuasibl, pecypcsl cetu VHTepHer, Bianerh
npuémMamu KOHCIIEKTUPOBAaHUSA TEKCTa, npeoOpa3zoBaHus

uH(pOpPMaIIMU U3 OJJHON 3HAKOBOM CHCTEMBI B JPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPAaTKHE MMCbMEHHBIE U YCTHBIE COOOILIEHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMauu (U3NIECKOrO
COJIep’KaHusl, B TOM YHUCJIE MMYOJIMYHO JIeNaTh KpaTKue COOOIEeHus O
pe3yibTaTax MpPOEKTOB MM Y4E€OHBIX HCCIIEAOBAaHHUM, HpU 3TOM
rPAaMOTHO HMCIOJI30BaTh W3Y4YEHHBIM MOHATHWHBIN ammapar Kypca

(Gu3HKH, COMPOBOXKAATh BHICTYIUIEHHE IIPE3eHTalMen

1.19

IpU  BBIIOJIHEHUU  y4YEOHBIX TMPOEKTOB M HCCIENOBaHUI
pactpenensiatb OOS3aHHOCTH B TpPyINIe B COOTBETCTBUH C
MMOCTaBJICHHBIMM 3aJadyaMH, CJIEAUTh 3a BBINOJHEHUEM IIJaHa
NEeHCTBUH, aJeKBaTHO OLIEHWBAaTL COOCTBEHHBIM BKJIAJ B
JIeITEeILHOCTD TPYIIIBL, BBICTpanBaTh KOMMYHHUKaTUBHOE

BSaHMOHCﬁCTBHC, YUUTBIBAsI MHCHUC OKPYXKAIOIINX

8 KIIACC




Kon
NMpoBEPAIEMOro
pe3yJabTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCIIOJIB30BaTh IOHATHUA

1.2

pasiinuaTth SABJICHHA 110 OIMMCAHHUIO UX XaPAaKTCPHBIX CBOMCTB M Ha

OCHOBC€ OIIBITOB, ACMOHCTPHUPYIOIIUX JaHHOC (bI/IBI/I‘IeCKOC SIBJICHHUEC

1.3

pacrio3HaBaTh MPOSIBICHHE HW3YYEHHBIX (PU3UUECKUX SBICHUN B
OKpY’KarollleM MHpe, B TOM uncie Gu3nYecKue SIBICHUs B IPUPO/IE,
IIPU 3TOM NEPEBOANTH MPAKTUYECKYIO 331a4y B y4eOHYIO, BBIICIAT

CyIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3UUECKUX SIBICHHIMA
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ONKCBHIBATh M3Y4YECHHbIE CBOWCTBA Tel U (PU3MUECKUE SBICHMUS,
UCMONb3ys (U3UYECKHE BEIMYMHBI, IPU ONHUCAHUM IPABHIBHO
TPAaKTOBaTh  (U3WYECKUH  CMBICT  HCIOJB3YyEeMBIX  BEJIHYHH,
o0O3HaueHWs: M eAWHUIBl (U3NYECKHX BEIMYUH, HAXOJUTh
dbopMynbl, CBA3BIBAIONIME JaHHYIO (PU3MUYECKYIO BEIHYUHY C
JPYTUMH BETMYMHAMU, CTPOUTH I'paMKU N3Y4YE€HHBIX 3aBUCMOCTEH

(UBHUYECKUX BEIIMYUH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NUYECKUE SBJICHUS U TIPOLIECCHI,
WCIIOJNIb3Ysl W3YYEHHBIE 3aKOHBI, IIPU 3TOM JaBaTh CIIOBECHYIO
(GOpMYIUPOBKY 3aKOHA UM 3alUChIBaTh €ro MaTeMaTH4eCKoe

BBIPAKECHUE

1.6

00BSACHATH (pU3HUECKHE MPOIIECCHl M CBOMCTBA TEM, B TOM YKCIE U B
KOHTEKCTE CHUTYyalluii MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE W3
1 — 2 moruyeckux IIaroB ¢ MOMOIIbIO 1 — 2 U3y4eHHBIX CBOMCTBA

q)HSH‘leCKI/IX HBJ'IeHHfI, (I)I/ISI/ILIGCKI/IX 3aKOHa WJIK 3aKOHOMCPHOCTH

1.7

pemarh pacyéTHble 3a1aud B 2 — 3 EWCTBUS, UCIOIb3Ys 3aKOHBI U
dbopmynbl, CBsA3BIBarONMEe (U3MUYECKUE BEJIMYMHBI: HAa OCHOBE
aHaJIM3a YCJIOBUS 3aJa4yM 3allMChIBaTh KPAaTKOE YCIOBHUE, BBISABIIATH
HEJIOCTaTOK JIAaHHBIX JUIsI PEIICHUs 3aJa4d, BHIOUpATh 3aKOHBI
dbopMyIbl, HEOOXOaUMBIC AJisi €€ pelleHus, MPOBOJUTH PACUETHI U
CpaBHUBATh TOJYYCHHOE 3HAYCHHE (DU3UUECKON BEIHYUHBI C

HU3BCCTHBIMU JaHHBIMH

1.8

pacrno3HaBaTh MpoOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIU

(1)I/ISI/ILICCKI/IX MCTOIOB, HCIIOJB3yd  OINHCAHUEC  HCCIICOOBAHUAA,




BBIACIIATD MPOBCPACMOC MPCAITOJIOKCHUC, OICHUBATL MMPABUJIBHOCTDH

nopsiika NpoBCACHUS UCCICAOBAHM A, ACIATh BHIBO/bI

1.9

MPOBOAMUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SBICHUN WU
buznyeckux  CBOMCTB  Tel:  (OpMyJIHpPOBAaTh  IPOBEpPSEMbIE
NPEINONIOKEHNs, COOMpaTh yCTAHOBKY U3  IPEJIOKEHHOTO

060py,I[OBaHI/I$I, OIIMCBIBATb XO/J OIIbITAa 1 (l)OpMy.]'II/I]I)OBaTB BBIBOAbI

1.10

BBIMIOJHATH MpPSIMbIe M3MEPEHHUS C HCIOJb30BAHHUEM AaHAJOTOBBIX
npuOOpoB ¥  JNaTYMKOB (U3MUECKUX BEIUYHMH, CpPaBHUBATh
pe3ynbTaThl HW3MEPEHHH ¢ y4E€TOM 3aJlaHHOM  aOCONFOTHOU

MOTPEIIHOCTH

NPOBOAMUTH HCCIENOBAaHUE 3aBHCUMOCTH OJHOW  (hu3HuUecKoi
BEJIMYMHBl OT JPYrOd C HCIOJIb30BAHMEM IMPSAMBIX H3MEPEHHUM:
IUIAHUPOBATh HUCCIIEJOBaHHE, COOMpPATh YCTAaHOBKY M BBIIOJIHATH
U3MEpEeHUs, cJeays MNpeisIOKEHHOMY IUlaHy, (DUKCHpPOBaTh
pe3yJIbTAThI MOJYYEHHON 3aBUCUMOCTH B BHJIE TaOJHUIl U TPagHKOB,

ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM HCCIICAOBAHUSA

1.12

MPOBOJIUTh  KOCBEHHBIE  M3MEPEHHS  (U3MYECKUX  BEJIMYHUH:
IUIAHUPOBATh ~ W3MEpPEHHUs,  coOupaTh  SKCIEPUMEHTAILHYIO
YCTAHOBKY, CJEeAys NPEIIOKEHHONM WHCTPYKLIMU, W BBIYUCIATH

3HAa4YCHUC BCIINYMHBI

1.13

CO6J'IIOI[aTL npaBujia TCXHHUKU 0€30IacHOCTH npu pa60Te C

1a00paTOpHBIM 000pyI0BAaHUEM

1.14

XapaKTepu30BaTh NPUHLMUIIBI JIEHCTBUS H3YYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA HX ONMCAHUS, HCIONIb3Ys
3HAaHUS O CBOWCTBaX (PU3MUECKUX SIBICHHMH M HE0O0XOIUMBbIE

¢buznyecKue 3aKOHOMEPHOCTH

1.15

pacrno3HaBaThb MPOCTHIC TEXHUYCCKHUC YCTPOﬁCTBa " NU3MCPUTCIIBHLIC
HpI/I60pLI o ¢XeMaM 1 CXEMATUYHBIM PUCYHKAM, COCTABJIATh CXCMbI
SJICKTPHUICCKUX Imemem ¢ MOCJICAOBATCIIBHBIM W THapalJICIbHbIM
COCAMHCHUCM J3JICMCHTOB, pas3jindasd YCJIIOBHBIC 0003HaUCHHS

9JICMCHTOB 3JICKTPHUYCCKUX enei

1.16

NPUBOJIUTH TpUMepbl (HaXoAWTh HWHGOPMALMIO O TMpUMEpax)
NPAaKTUYECKOr0  KCIOJB30BaHUS  (PU3MYECKMX  3HAHMM B
MOBCEIHEBHOM KU3HU Il oOecriedyeHus: O€30IacHOCTH TpH

06paIJ_[CHI/II/I C HpI/I60paMI/I n  TCXHHYCCKHMU YCTPOﬁCTBaMH,




COXpaHCHUA 30pPOBbI U COGHIOIICHI/ISI HOpPM  3KOJIOTHUYCCKOI'O

MOBEJICHUS B OKPYKAIOILIEH cpele

1.17

OCYIICCTBIIATL ITOUCK I/IH(bopMaHI/II/I (1)1/1314%01(01"0 COACPIKaHUA B
CETH I/IHTepHeT, Ha OCHOBC HMCHOIITUXCA 3HAHUM U HYTGM CpaBHCHUA
JOIIOJIHUTCIIbHBIX HCTOYHHMKOB BBIACIATH I/IH(l)OpMaL[I/IIO, KOTOpas

ABIIACTCA HpOTHBOpeqHBOfI WJIA MOYKET OBITH HCI[OCTOBGpHOﬁ

1.18

UCMOJb30BaTh IIPU BBINOJIHEHUH Y4YeOHBIX 33JaHUN HAy4HO-
HOMYJSIPHYIO JTUTEPATypy (PU3HUECKOro COJIep:KaHus, CIIPaBOYHbIC
MaTepuainsl, pecypchl cetu MHTepHeT; BiIaaeTb NpuéMamu
KOHCIIEKTHPOBAHU TEKCTa, IpeoOpa3oBaHus MHPOPMALIUU U3 OJTHOU

3HAKOBOM CUCTEMBI B JPYTYIO

1.19

co3laBaTh COOCTBEHHbIE MUCHbMEHHBIE U  KpaTKUE YCTHBIE
cooOteHus, 00o0mas UHOOPMAIUIO W3 HECKOJIBKUX HCTOYHUKOB
(bu3MYECKOro coAepKaHus, B TOM 4YHCIE MyOJIWYHO MPEACTaBIAThH
pe3yJbTaThl MPOEKTHOM WIIA UCCIIEI0OBATEIbCKOM AEATEIbHOCTH, IIPU
5TOM TPaMOTHO MCIOJIb30BaTh W3YYECHHBIA IMOHATUHHBIN ammapar

Kypca (1)I/I3I/IKI/I, COIIPOBOXKAATH BBICTYINICHUC HpeSCHTaHHCﬁ

1.20

IIPU BBIMOJHEHUN YY€OHBIX MTPOEKTOB U MCCIEA0BaHUHN (PU3HMUECKUX
IIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM 3aJlauaMM, CJEIUTh 3a BBIIOJHEHUEM IUIaHA
JNEUCTBUA M  KOPPEKTUPOBaTh €ro, aJeKBATHO  OILICHUBATh
COOCTBEHHBIM BKJIaJ] B JEATENBHOCTh TPYIIBI, BBICTpAaUBATh
KOMMYHUKAaTUBHOE  B3aUMOJECHCTBUE, TPOSBIAS  T'OTOBHOCTH

paspeniaTh KOHQIMKTHI

9 KIIACC

Kon
NpoBePsIEMOro
pe3yjabTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

1.1

HCIIOJIB30BATh N3YYCHHBIC ITOHATHUA

1.2

pa3jinvdaTthb ABJICHUSA IO OIMMMCAHUIO UX XaPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX NAHHOC (I)I/I3I/I‘-ICCKOG SIBJICHUC

1.3

pacro3HaBaTb IMPOABICHHUEC HW3YYCHHBIX (1)1/131/1qu1<1/1>( SIBJICHUH B

OKpY’KaroIleM MHUpe, B TOM Yucie pU3NYecKue SBJIECHUS B MPUPOJIE,




IIPU 3TOM NIEPEBOIUTH MPAKTHUYECKYIO 3a/1a4y B YU€OHYIO, BBIICTATD

CYIIIECTBEHHBIC CBOWCTBA (TPU3HAKY) (PU3HUECKUX SIBIICHHIA
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ONKCHIBATh HM3YyYEHHBIE CBOICTBa Tel M (PU3MUECKHE SBIICHUS,
UCHIONB3YS (DU3MYECKHE BEJIWYUHBL, MPH OMHMCAHUU IPABUIBHO
TPaKTOBaTh  (U3WYECKHH  CMBICH  HCHOJB3YyEMbIX  BEIHYHUH,
0o003Ha4YeHHs] W eIUWHUIBl (U3UYECKUX BEIUYMH, HAXOJIUTh
(bopMynbl, CBA3BIBAIOUIME JAHHYIO (U3UYECKYI0 BEIHUYHMHY C
JIPYTMMHU BEIMYUHAMU, CTPOUTH IpapUKu U3y4YEHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCIIMYUH

1.5

XapaKTepu30BaTh CBOWCTBA Tell, (PU3NUECKHe SBJICHUS U MPOLECCHI,
WCIIONb3Yysl W3YYEHHBIE 3aKOHBI, IIPU 3TOM JaBaTh CIIOBECHYIO
(GOpMYIUPOBKY 3aKOHA U 3alUChIBaTh €ro MaTeMaTH4eCKOoe

BBIPAKEHUE

1.6

OOBSICHATH (PU3MYECKHE MPOLIECCH M CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyalluld MpaKTUKO-OPHUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATh IPUUMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTh OOBSCHEHHE U3
2 — 3 Or"uyYecKUx LIaroB ¢ NOMOIIbIO 2 — 3 M3YYEHHBIX CBOICTBA

(1)I/ISI/I‘ICCKI/IX HBHCHHﬁ, (1)I/ISI/I‘IGCKI/IX 3dKOHA UJIK 3aKOHOMCPHOCTH

1.7

pemats pacuéTHble 3a7a4yu (onuparomuecs Ha cucremy u3 2 — 3
YPaBHEHMI), HCIIOJB3Ysl 3aKOHbI U (HOPMYJbl, CBS3BIBAIOLIUE
(Gu3nyeckue BEIUYMHBL: HAa OCHOBE aHalW3a YCIOBUS 3aJadu
3allUCBhIBaTh KPAaTKOE YCJIOBME, BBIABIATH HEAOCTAIOIIUE WM
M30BITOYHBIE TAHHBIE, BBIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOUMbIE
JUIS pelIeHus, IPOBOANUTH PAcuéThl M OLICHWBATh PEATMCTUYHOCTD

MOJIYYCHHOTI'O 3HAYCHU A (I)I/ISI/I"ICCKOI‘/’I BCIINYMHBI

1.8

pacrno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPH MOMOIIU
(bHU3MYECKIX METOOB, UCTIONB3Ys OMMCAHNUE HCCIIEI0BAHNS, BBLACIATD
IIPOBEPSIEMOE IIPEATIOIIOKEHHNE, OLICHUBATh IIPABUIIBHOCTD MOPSIIKA
MIPOBEACHUS MCCIENOBaHUA, JEIaTh BBIBOJBI, WHTEPIPETUPOBATH

PE3YyIbTAaThL Ha6HIO,[ICHHI>'I 1 OIIBITOB

1.9

MPOBOANTH OMBITHI MO HAOTIOACHHUIO (PU3UYECKUX SIBICHUN WU
(bu3NYECKUX CBOMCTB TeJ: CAaMOCTOSATEIBHO COOMPATh YCTAHOBKY U3
U30BITOYHOTO HabOpa 000pyAOBaHNUs, ONMUCHIBATH XOJI OIBITA U €ro

pe3ynbTaThl, GOPMYIUPOBATH BHIBObI




1.10

NPOBOJIUTH TPU HEOOXOJUMOCTH CEPHIO TPSAMBIX H3MEPEHHH,
Ompesiesisisl CpeHee 3HAUYeHHe HU3MepseMoil BeauuuHbl ((PokycHoe
paccTosiHue coOMparomieil JTUH3bI), 000CHOBBIBATH BBIOOP CIIOCO0A

U3MepeHus (M3MEPUTEILHOTO prbdopa)

1.11

MIPOBOAMTH HUCCIIEJOBAHHE 3aBHCUMOCTEH (DU3MUYECKUX BEIUYHH C
MCII0JIb30BaHUEM IIPSIMBIX U3MEPEHUM: IIJIAHUPOBATh UCCIIEJOBAHUE,
CaMOCTOSITENIbHO COOMpPaTh YCTaHOBKY, (DUKCHpPOBATh PE3yJIbTaThl
MOJTyYEHHOW 3aBUCUMOCTH (DPU3MYECKHX BEIUYMH B BUIC TAOJIUIH

l"pa(bI/IKOB, ACJIaTh BBIBOJEI 110 pE3YyJIbTaTaM UCCICA0OBaHMA

1.12

MPOBOAUTH  KOCBEHHBIE HM3MEpeHHs]  (U3MYECKUX  BEJIUYHUH:
IUIAHUPOBATh ~ W3MEpPEHHUs,  coOupaThb  SKCIEPUMEHTAIBHYIO
YCTAaHOBKY ¥ BBINOJHATh HW3MEPEHHs, CIEAysd MPeIIOKECHHON
WHCTPYKIMHU, BBIYUCIATH 3HAYCHHE BEIUYHMHBI M aHAIU3UPOBATH
MOJIydYCHHBIE PE3yJbTaTbl € YYETOM 3aJaHHOM MOTPEIIHOCTH

U3MEpEHUI

1.13

coOMoaTh TpaBWa TEXHUKH O€30macHOCTH Tmpu pabore ¢

1ab0paToOpHBIM 000pyI0BAaHHEM

1.14

pa3ianyaTh OCHOBHBIE NMPU3HAKU U3YUYEHHBIX (PU3NYECKUX MOJEIEH:
MaTepuajgbHas TOYKa, aOCOJIOTHO TBEPAOE TEJNO, TOYECUHBIN
VCTOYHMK CBETA, JIy4, TOHKas JINH3a, IUIAHETapHAasi MOJEIb aToMa,

HYKJIOHHagd MOJAECJIb aTOMHOT'O dApa

1.15

XapaKTepu30BaTh MPUHIUIMBI JEHCTBHS H3YyYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa MX OINMCAHMS, HCIOJIB3Ys
3HAaHUS O CBOWCTBaX (PU3MUECKUX SIBICHHMH M HEO0OXOIUMBbIE

¢buznyecKre 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMBl U CXEMaTUYHBbIE PUCYHKH W3YyUYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  U3MEPHUTENbHBIX  NpUOOpPOB U
TEXHOJIOTUYECKUX MPOLECCOB MPHU PEIIEHUU Y4eOHO-IPAKTUYECKUX
3aj1a4, ONTUYECKHE CXEMBI [T TOCTPOEHMSI N300pa’keHHH B IIIOCKOM

3epKajie ¥ COOMpArOIIeH JTNH3e

1.17

NPUBOJIUTH TpUMepbl (HaXoAWTh HWHGOPMALMI0O O MpUMEpax)
MPAKTUYECKOTO  HCIIOJNb30BaHMUS  (U3MYECKUX  3HAHUM B
MOBCEHEBHOM KM3HM JUIsl oOecredeHuss O€30MacHOCTH  IpU

oOpamieHun ¢ TpuUOOpaMH M TEXHUYECKHUMH  yCTPOMCTBAMH,




COXpaHCHUA 30pPOBbI U COGHIOIICHI/ISI HOpPM  3KOJIOTHUYCCKOI'O

MOBEJICHUS B OKPYKAIOILIEH cpele

1.18

OCYIIECTBIISITh MOUCK HHPOpMaMK (U3NYECKOTO COJEpKaHUsA B
cetu HTepHET, caMOCTOSTENEHO (POPMYIHPYsI MOMCKOBBINA 3aIpoc,
HaxOJUTh MYTH OMNPEICICHHUS JOCTOBEPHOCTH  IOJTYYECHHOMN
nH(pOpMallMM Ha OCHOBE MMEIOIIMXCS 3HAHUM U JIOTIOJHUTENIBHBIX

HCTOYHHUKOB

1.19

UCIIONIb30BAaTh TMPHU BBHIMNOJHEHUHM Y4YeOHBIX 3aJaHUi Hay4HO-
MOMYJSIPHYIO JIUTEPATypy (PU3NYECKOTO CONEPKaHUS, CIPaBOUYHbBIC
Marepualibl, pecypcbl cetu HHTEpHeT; BiaAeTh OpPUEMAMU
KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus MHPOPMALIMK U3 OTHOM

3HaKOBOM CUCTEMBI B APYyryro

1.20

co31aBaTh COOCTBEHHBIC NMUCHMEHHBIC M YCTHBIC COOOIICHUS Ha
OCHOBE HWH(MOpMALUM U3 HECKOJBKUX HCTOYHUKOB (HU3HUECKOTO
COJIepKaHUs, TMyOJIMYHO TIPEJICTABIIATh PE3YJIbTAThl IPOCKTHON HITU
UCCJIE0BATENIbCKOM  NI€ATENIbHOCTH, HPU  3TOM  T'PaMOTHO
WCIIOJb30BaTh H3YYCHHBIM MOHATUWHBIA anmapaT HW3y4aeMoro
pasnena (pU3MKU U COMPOBOXKIATH BBICTYIUICHHE MpE3CHTaluel ¢

y‘IéTOM 0COOEHHOCTEHN AyAUTOpUH CBCPCTHUKOB

1.21

IIPU BBIMOJHEHUN Y4€OHBIX MTPOEKTOB U MCCIEA0BAaHUN (PU3HMUECKUX
IIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTABJIICHHBIMU 3a/a4aMH, CIEAWTh 3a BBINOJHEHUEM ILJIaHA
JNIEUCTBUA M  KOPPEKTUPOBATh €ro, aJeKBATHO OIICHUBATh
COOCTBEHHBIM BKJIaJ] B JEATENBHOCTh TPYIIBI, BBICTPAaUBATh
KOMMYHUKAaTUBHOE  B3aUMOJECHCTBUE, TPOSBIAS  T'OTOBHOCTH

paspemiaTh KOHQIMKTHI




IMPOBEPAEMBIE DJEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon
pa3nea

Kon

JIEMEHTA

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHNA

®U3UKA U EE POJIb B IIO3BHAHUM OKPYXAIOIIEIO MUPA

1.1

®uszuka — Hayka O Ipupoje. SIBIeHHS IPUPOJIBI.
@u3nyecKkue SABICHUA: MEXAHWYECKHE, TEIUIOBLIE,

OJICKTPHUYCCKUEC, MAIrHUTHBIC, CBETOBELIC, 3BYKOBBIC

1.2

Ousnueckue BenWYMHBL. M3MepeHue (u3MYECKHX
BemuunH. Dusuueckue mpubopsl.  [lorpemmnocTs

n3MepeHuil. MexayHapoaHas CUCTeMa eIUHULL

1.3

EcrecTBeHHOHAYYHBII METO MO3HAHUS: HAOIOACHUE,
IIOCTAHOBKA Hay4YHOT'0 BOIIPOCA, BBIIBUKEHUE TUIIOTES,
SKCHEPUMEHT [0 IMPOBEPKE THUIIOTE3, OObICHEHHE

Ha6m0z[aeMoro SABJICHU A

14

Onucanue GU3NUECKUX SIBICHUN C IIOMOILBIO MOJIENIEH

1.5

[IpakTuueckue paboThI:

H###Par###13MepeHne pacCTOSHUM.
#H#HPar##l13Meperrne o0bEMa JKUIKOCTH M TBEPAOTO
Tena.

H###Parf##0OnpeneneHre pa3MepoB MabIX TeIl.
HHPar##l13Mepenrie  TeMriepatypel MpU  TTOMOIIU

KUIKOCTHOT'O TCPpMOMETpA U AATYHUKA TEMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHMUM BEILIECTBA

2.1

H#H#Parf##CTpocHNE BEIIEeCTBAa: aTOMbl M MOJIEKYJIBL,
ux pasmepbl. OIBITHI, JOKa3bIBAIOIIME IUCKPETHOE

CTPOCHUC BEIICCTBA

22

#H##Par###][Bmokeare  dactur;  BemecTtBa.  CBA3b
CKOPOCTH  JIBIDKEHHSI 4YacTUI[ C TeMIepaTypou.

BpoyHoBckoe apmkenue, mupdysus

23

BzauMoeiicTBHe YacTuUll BEISCTBA: IMPUTAKCHUC U

OTTaJIKUBAaHUC




HH#Par## ArperaTHple COCTOSIHUS BEIlECTBA:

CTpOCHUE rasos, JKUJKOCTEN U TBEPIBIX
24 (KpucTauIMYeCKuX)  Tel.  B3auMocBsizb  Mexay
CBOMCTBaMM  BEIIECTB B  pPa3HbIX  arperatrHbIxX
COCTOSIHMSIX U MX aTOMHO-MOJIEKYJISIPHBIM CTPOECHUEM
2.5 Oco0EeHHOCTH arperaTHbIX COCTOSTHUI BOIBI
[IpakTrueckue pabOTHI:
###Par###OLeHKa quaMeTpa aroMa METOI0M PSIOB (¢
HCIIOIb30BaHUEM (oTorpaduii).
2.6 HHHPar###OneITl 110 HAOJMIOJECHUIO  TEIJIOBOTO

pacIIMpeHus ra3os.
HA#HPar#H##0NbITl 10 OOHAPY)KEHUIO JIEUCTBUS CHUII

MOJIEKYJIIPHOTO MPUTSKEHUS

JIBIDKEHUE U B3AMMOJEMCTBHUE TEJI

31 Mexanunueckoe JBUJKECHHUE. PaBrOMepHOE U
' HEpPaBHOMEPHOE JIBUKEHHE
H#HHHPar###Cropocte.  CpenHsii ~ CKOpPOCTb  IIpU
32 HEPAaBHOMEPHOM JBM)KEHHUHU. Pacuér mytu u BpeMeHu
JBYDKEHUS
SIBnenue nHepuuu. 3akoH uHepuuu. B3aumoneiicTaue
33 TEJ KaK MPUYMHA U3MEHEHUS! CKOPOCTH JABH)KEHUS TeJl.
Macca kak Mepa HUHEPTHOCTH Tella
34 ###Parf##InotHocTs BemecTBa. CBS3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B €JMHMIIE 00bEMA BEIIECTBA
35 Cuna kak XxapakTepUCTUKa B3aUMOJCHCTBUS Tel
16 Cuna ynpyroctu u 3akoH I'yka. M3mepenue cunbl ¢
' IIOMOLIBIO JUHAMOMETPA
37 Hi#HPartH# SIBnenne TaroreHus u cuia Tsokectu. Cuna
' TSKECTHU Ha JIpyTux IvtaHeTtax. Bec tena. HeBecomocTs
. Cuna tpenusi. TpeHre CKOJNBXEHUS W TPEHHUE MOKOS.
' Tpenue B npupoie U TEXHUKE
39 H#H#H#Par###CrioxkeHnue cuil, HaNpPaBICEHHBIX MO OJHOMU
. npsiMoii. PaBHozelicTByrOIIast CHl
3.10 [IpakTuueckue paboOThI:




OnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBUYKEHUS
(wapuka B OKMIKOCTH, MOJIEIU 3JIEKTPUYECKOTO
aBTOMOOWIIT W Tak jainee). OmnpenencHue cpenHen
CKOPOCTH CKOJIbXEHHs Opycka WIM IIapuka II0
HAaKJIOHHOM IulockocTH. OmpezeneHue IMIOTHOCTU
TBEpaoro  Tena.  OmbITB,  JEMOHCTpPHUPYOILUE
3aBHCUMOCTH pacTshKeHus (aedopMarin) npyKuHbI OT
MPWIOKEHHON cuiibl. OmbIThl, JEMOHCTPUPYIOILIHE
3aBHCUMOCTb CUJIbI TPEHUS CKOJIBXKEHUS OT Beca Teja U

XapakTepa ColpuKacaromuxcsa HOBCpXHOCTCﬁ

du3nyeckue IBICHUS B IIPpUPOAC: IPUMEPHLI ABUKCHHUS C

3.11 Pa3IMYHBIMU CKOPOCTSMM B KUBOW M HEXKUBOU IIPUPOJE,
JICNCTBHUE CUJIBI TPEHHSI B IPUPOJIC U TEXHUKE
3.12 TexHuueckue ycTpoucTBa: JTMHAMOMETP, MOAIIUITHUKA

JIABJIEHUE TBEPJIBIX TEJI, )KUJIKOCTEHN U TA30B

4.1

Hapnenne TBEpAoOro Tena. CrocoObl yMEHBIIEHUS U

YBCIMUYCHUA OaBJICHUA

4.2

JaBnenue rasza. 3aBUCMMOCTh JIaBJICHUS Tra3a OT

o0BEMa, Temreparypbl

4.3

Hepez[aqa JaBJICHUA TBépI[BIMI/I TCJIaMU, ) KUIKOCTAMU U

razami. 3akoH [lackans. [ITneBMaTHdyecKkue MalIMHbI

44

3aBHUCHUMOCThH JaBJICHUA  JKHUIAKOCTH  OT l"J'Iy6I/IHI>I.
I'mnpocratnueckuit napaJokc. Coobuaronuecs

cocynsl. ['mapaBnuyeckue MeXaHU3MbI

4.5

Atmochepa 3emsm U aTMochepHOE  JaBJICHUE.
[IpyumHBl  CyIIECTBOBaHMS  BO3AYIIHOW  0OOJIOYKH
3eMIIH. OmnbIT Toppuuemn. 3aBUCUMOCTh
aTMoc(epHOro JaBJi€HMs] OT BBICOTHI HAJ YPOBHEM

Mopst

4.6

W3mepenue atmocdeproro masneHus. IIpubopsr s

M3MEPEHUS aTMOC(EPHOTO JaBICHUS

4.7

JleficTBHE XHUIKOCTH M Tra3a Ha IMOTPYKEHHOE B HUX
Tesno. BrlTankuBaromas (apxumenoBa) cuia. 3akoH

Apxumena




4.8

[LinaBanue ten. Bo3nyxomiaBanue

4.9

[IpakTuyeckue paboTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOAE OT
0o0béMa NOrpyKEHHOW B JKMIKOCTb 4YacTH Teja.
OmnpeneneHne BBITAIKUBAIOLIEH CUIIbI, JEHCTBYOIIEH
Ha TeJo, NOrpyk€HHOE B JKHIKOCTb. IIpoBepka
HE3aBUCUMOCTH BBITAIKUBAIOLIEH CHJIBI, ICHCTBYIOIIECH
Ha TEJIO B JKUIKOCTH, OT Macchl Tena. OBITHI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTb  BBITAJIKHBAIOLIEH
CHJIBI, IEHCTBYIOLIEH Ha TEJIO B XKMJKOCTH, OT 00BbEMaA
MOTPYKEHHOU B KUIKOCTh YaCTH TeJa U OT IIOTHOCTH
xuakoctu.  KoHcTpyupoBaHume — apeoMerpa  WiIH
KOHCTPYMPOBAaHHE JIOAKM W  OIpeAclieHHe €€

TPy30NIOABEMHOCTH

4.10

du3nyeckue SABJICHUA B IIpUpoAac: BJIMAHHUC
aTMOC(i)CpHOFO JaBJICHUA  Ha JKHBOH OpraHu3Mm,

IJIaBaHUE PBIO

4.11

TexHuyeckue ycTpOHCTBA: COOOIIAIOIIMECS COCYBI,
YCTPOMCTBO BOJOIPOBOMA, THAPABIWYECKUM IpecC,
MaHOMETp, 0apoMeTp, BEICOTOMEp, MOPIIHEBOI HAcOC,

apeomeTp

PABOTA, MOIIIHOCTD, DHEPT'UA

5.1 Mexanuueckas padorta

5.2 MexaHudeckast MOIITHOCTh

53 [IpocTele MeXaHHM3MBI: pblUar, OIOK, HaKIOHHAsS

' IJI0CKOCTh. [IpaBuiio paBHOBECHS pblyara

54 [IpumeHeHne mpaBuiia paBHOBECHUS pblyara K 070Ky
«3onmoroe  mpaBuio»  MexaHwku. Koaddumuent

5.5 MOJIC3HOTO JICUCTBUS MEXaHU3MOB. [Tpocteie
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [ToTentnuanpHas YHEPTUN TeNa, TOAHATOTO Ha 3eMIIEH

5.7 Kunernueckas sneprust

53 [TonHass mexaHu4eckasi SHEpPTUs. 3aKOH U3MEHEHUs W

COXPAaHCHUSA MEXaHHU4YEeCKOH OHECPrun




59

[IpakTuyeckue paboThI:

#HH#HPar###Onpenenenue paboOTHl CHIIBI TPEHHUS TPH
PaBHOMEPHOM JIBHXKCHHU TeJla IO TOPU30HTAIHHON
nosepxHoctu. MccnenoBaHue ycioBuil paBHOBECHS
ppraara. M3mepenne KIIJI HaxkJIOHHOM IUIOCKOCTH.

I/IsyquI/Ie 3aKOHa COXpaHCHU MEXaHUYEeCKOH OHEPIrun

5.10

dusnyeckue SBICHUS B ImpupoAec: poHaru B TEIIC

YCJIOBCKa

5.11

TexHuueckue yCTpPOWCTBA: pblYar, MOJABWKHBIA U
HEMOJIBWKHBIN OJIOKH, HAKJIOHHAS IJIOCKOCTh, IPOCTHIE

MEXAaHU3MBbI B 6BITy

8 KJIACC

Kon
pasnea

Kon
JIEMEHTA

IIpoBepsiemble 31eMeHTHI COEPKAHMS

TEIIVIOBBIE ABJIEHNA

6.1

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKON
TEOpUM CTpPOEHHs BeuwiecTBa. Macca U pasMepsl
MoOJIeKyl.  OmbITBl, NOATBEP)KJAIOLIUE OCHOBHBIC

TOJIOKEHUS MOJIEKYJIIPHOKNHETUYECKON TEOPUU

6.2

Mogenu  TBEPAOTrO, IKHJIKOTO M  Tra3o00pa3HOro
cocTosiHuI BemecTBa. Kpucrammueckue u amopdHbie

TCIIa

6.3

OObsicHEeHHE CBOMCTB ra30B, )KUJIKOCTEH U TBEPIBIX TET
Ha OCHOBE IIOJOKE€HHH MOJIEKYJSIPHOKHHETHYECKON

TEOPUH

6.4

CMaunBaHue U KalmUJIJTSIPHBIC SABJICHU

6.5

Tennopoe pacIIMpCHUC U CXKATUC

6.6

Temnepatypa. CBs3b TemmepaTypbl CO CKOpPOCTBIO

TEIIJIOBOT'O ABUXKCHUS YaCTHUI]




Buyrpennss SHEpPrusl. Crioco06s1 U3MEHEHHUS

6.7 BHYTPEHHEHN JHEPrUU: TEIUIONepeaya U COBEPLICHUE
paboThI
68 Bugst TEIUIONEepe1aun: TEIUIONPOBOAHOCTbD,
' KOHBEKIIHS, U3TTyYeHHE
KomnuyectBo  Temnmotel.  YienbHas — TEIUIOEMKOCTh
6.9
BEIIeCTBa
TemnooOMeH © TemjaoBoe paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHre u  OTBEpAEBaHHE  KPHUCTALTMUECKUX
' BEILIECTB. Y Ie/IbHAS TEIUIOTA TIABJICHUS
[TapooOpa3zoBanue u  KoHAeHcauusa. Vcnapenue.
612 Kunenne. VYaenpHash Temiora mapooOpa3oBaHUS.
' 3aBUCUMOCTh TEMITEPATYPHI KUTICHHS OT aTMOC(EPHOTO
JTaBIICHUS
6.13 BnaxhocTs Bo3nyxa
6.14 DHeprus TOIIMBA. Y ie/ibHas TEIJIOTa CrOpaHus
[Mpuniuner  pabotel  TeruioBbix —auratenei  KIIJ]
6.15 TEIUIOBOTO ABUTATENA. TeIoBbIe ABUTaTEIN U 3allliuTa
OKpY’Karolllel cpeibl
616 3aKOH COXpaHEHMs M TMPEBpallleHUus DSHEPIUU B
' TEIJIOBBIX MpOLECCaX
[IpakTuueckue pabOTHI:
HH#HPar#H##0NbITEl 10 OOHAPYKEHUIO JEUCTBUS CHII
MOJIEKYJISIPHOTO MTPUTSKEHUS.
HHPar###ONBITBI  TI0  BBIPALIMBAHUIO  KPUCTAJLIOB
6.17 ITIOBAPEHHOM COJIM WM caxapa.

#HHPar###ONBITEL. 10 HAOMIOAEHUIO  TEIIOBOIO
paciIupeHus ra3oB, )KUJIKOCTEH U TBEPABIX TEI.
###Par###Onpenenenne naBleHNs BO3ayxa B OaJsTIOHE

HITPHLA.




H##ParfH##ONBITH, EMOHCTPUPYIOLIME 3aBHCUMOCTh
JABJICHHUS BO31yXa OT ero o0bEMa W HArpeBaHUS WU
OXJIQKICHMUSL.

#HH##Par### [poBepka TUIIOTE3bI JIMHEWHOU
3aBUCHMOCTH  JJIMHBI ~ CTOJOMKA  JKMIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TeMITepaTyphI.
#H##Par###Ha0Omoneue N3MEHEHUSA BHYTpPEHHEH
SHEPTHUU TeJla B Pe3yJIbTaTe TEIUIONepeadun U paboThl
BHCIIHUX CHUIL.

###Par###IccnenoBanue SBIEHUS TEIJIOOOMEHA MPH
CMEIIMBAHUH XOJOJIHOW U rOpsYEr BOJIBI.
HHPartH##Onpenenenue KOJIMYECTBa TEIUIOTHI,
MOJIY4YEHHOTO BOJOW TP TEIIOOOMEHE C HarpeThiM
METaJUTMYCCKUM ITUITHHIPOM.

#HHParf##Onpenenenue  yaenbHOM — TEIIOEMKOCTH
BEIIICCTBA.

Hi#Par#H#lccnenoBanue npoiecca UCHapeHusl.
#H##Par##H#OnpenesieHue OTHOCUTEIBHON BJIAXHOCTH
BO3/yXa.

#HHPartH##Onpenenenue YAETBHOMN TETUJIOTHI

TIJIaBJICHUSA JIbJA.

6.18

®u3nyeckue SBICHHUA B IPUPOAE: IOBEPXHOCTHOE
HaTSOKEHHE W KalWULIPHBIE SBJIEHUS B MPHUPOJE,
KpUCTaJUIbI B IpUpojie, n3inydenue ConHia, 3aMep3aHue
BO/IOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHesl, CHera.

6.19

TexHnueckue yCTpOMCTBA: KanWUIAPBI, INPUMEPHI
WCIOJIb30BAHUS KPUCTAJIOB, )KUIKOCTHBIA TEPMOMETD,
JaT4YUK TEeMIIepaTypbl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TMUTPOMETPBI, IICUXPOMETp, MapoBasi TypOuHa,

ABUTATCJIb BHYTPCHHETO CrOpaHusL.

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1

QHCKTpI/ISaL{I/IH TCII. I[Ba poaa SJICKTPUUCCKUX 3apsa10B




B3aumopeiictBue 3apspkeHHBIX Tenl. 3akoH  KynoHa

7.2 (3aBUCUMOCTD CHUJIBI B3aUMOJECHCTBUS 3apSKEHHBIX TEI
OT BEJIMYUHBI 3aPsII0B U PACCTOSHUS MEXKIY TeJIaMH)
DIIEKTpUUYECKOE noJie. Hanpsbxéanoctb

7.3 3JIeKTpUYecKoro  mnoss. IlpuHnun — cynepno3uuuu
ANEKTPUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu snekTpuyeckux 3apsgoB. DJIEMEHTapHBIN

7.4 anekTpudeckuit 3apsaa. Ctpoenue atoma. [IpoBoaHuku
U JUDJIEKTPUKU

7.5 3aKOH COXpaHEHUS JIEKTPUUYECKOro 3apsaa
ONEeKTpUYECKUd  TOK.  YCIIOBUSL  CYILECTBOBaHUS

7.6
3JEKTPUUYECKOTO TOKA. ICTOUHMKM MOCTOSSHHOTO TOKa
JeiictBus 3IEKTPUUYECKOTO TOKa (TerutoBoe,

7.7 XUMHYECKOE, MAarHUTHOE). OJEKTPHUUECKUd TOK B
KHUJKOCTSX U razax
Onekrpuueckass wnenb. Cuiia TOKa. OJEKTPUUYECKOE

7.8
HaIpsHKeHUe
Conporusienue MIPOBOJHUKA. VY nenbHoe

7.9
COTPOTHUBIICHNE BEIIECTBA

7.10 3axon OMa 15 yyacTKa Lenu
[locnenoBarensHOE W MapajUIeIbHOE  COEIUHEHUE

7.11
MIPOBOJTHUKOB
PaGora u MOIIHOCTH AJIEKTPUYECKOTO TOKa. 3aKOH

7.12
Jxoynsa — Jlenna
DNeKTpUYecKHue enu U MOTPEeOUTENN SIEKTPUIECKON

7.13
sHepruu B ObITy. KopoTkoe 3aMbikaHue
[TocrossHHBIE MarHUTHL. B3anmoaeiicTBHE MOCTOSTHHBIX

7.14
MarHuTOB
MarnutHoe mnone. MarHuTHoe Moje 3eMiIu U €ro

7.15
3HaYeHHE JUIST )KU3HU Ha 3eMiie
OneiT Dpcrena. MarHutHoe ToJ€ 3IEKTPUYECKOTO

7.16

TOKa. HpI/IMCHCHI/IC QJICKTPOMArHUuTOB B TCXHUKCE




JlelicTBUE MArHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.

QHGKTPOIIBI/IFEITGJIB IMOCTOSIHHOT'O TOKa. Mcrop30Banue

T ANEKTPOABUraTeNe B TEXHUYECKUX YCTPOMCTBAX M Ha

TpaHCHIOPTE

Onbitel  @apazges.  SIBieHHE  DJIEKTPOMArHUTHOMN
7.18

unaykiuu. [IpaBuno Jlenma

DneKTporeHepaTop. Crioco0b1 MOJTy4EHUS
7.19 AJIEKTPUYECKONM  SHEPruM.  DJEKTPOCTAHIMM  HA

BO300HOBJISIEMBIX UCTOYHHUKAX SHEPTUU

[IpakTuyeckue paboTHI:

OnbIThI IO HAOIOICHUIO AJIEKTPU3ALMU TeT HHAYKINEH

Y TIPU CONPUKOCHOBEHHH.

HccnenoBanue NeHCTBUS AIEKTPUYECKOTO IOJS Ha

MIPOBOJHUKYU U TUAJICKTPUKU.

COopka u mpoBepka padOTHI AJIECKTPUUYECKON IETH

MOCTOSIHHOTO TOKa.

W3mepenue u peryupoBaHue CUIIbl TOKA.

N3mepenue u peryinpoBaHue HAMPSKCHHUSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HIYIIETO

4yepe3 pe3ucTop, OT COINPOTUBIEHUS pe3ucTropa H
790 HaIpsKEHUS Ha PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOIIINE 3aBUCUMOCTh
ANEKTPUYECKOTO COMPOTHBIICHHUS MPOBOJHHUKA OT €T0
JUTHHBI, TIOMIA/IA MTOTIEPEYHOTO CEUCHUS U MaTepraa.
[IpoBepka mpaBuUa CIOKEHUS HANpsHKEHUN  1pH
MOCIIEZIOBATEIbHOM COEIUHEHUH JBYX  PE3UCTOPOB.
[TpoBepka mpaBwIa AJIsT CHITBI TOKA MPH MAPAILICITBHOM
COCTUHEHUN  pe3ucTopoB. OrmpeneneHue  pabOTHI
AIIEKTPUYECKOTO TOKA, WAYIIETO Yepe3 Pe3UCTOop.
OnpeneneHrie  MOIIHOCTH  JJIEKTPHUYECKOTO  TOKa,
BBIJICIISIEMOM Ha pesucrope. Hccnenosanue
3aBUCHMOCTH CHJIBI TOKA, HJIYIIETO Yepe3 JIAMITOUKY, OT

HanpspkeHus Ha Hell. Onpenenenue KIIJ[ narpeBarens.




WccnenoBanue MarHATHOTO B3aMOJICHCTBUS
IOCTOSSHHBIX MAarHuToB. V3yuyeHne MarHUTHOTO MO
MOCTOSIHHBIX MAarHUTOB TIPU WX OOBECIUHEHUU U
pazaenenuu. MccnenoBanue eHCTBUS AIEKTPUIECKOTO
TOKa Ha MarHuTHYIO CTpEJIKY. OnBITHL,
JIEMOHCTPUPYIOIIIHE 3aBUCHMOCTh CHJIBI
B3aUMOJICVCTBHS KaTYIIKH C TOKOM U MarHuTa OT CUJIbI
TOKa M HalpaBleHUs TOKa B Karywke. K3yueHue

I[CP'ICTBPISI MAardvuTHOrO IIOJIA Ha IMPOBOAHHUK C TOKOM.

Koncrpyuposanue u U3Yy4YECHHE paboThI
3JIEKTPOIBUTATES. Hsmepenue KITQ
JJIEKTPOABUTaTENBHON YCTaHOBKH. OnbiTel 1O
HCCIIEIOBAaHUIO SIBJICHUS AJIEKTPOMAarHUTHOM

HWHAYKOUH: HCCICAOBAHNC W3MEHEHUH 3HA4YeHUsA H

HaIpaBJICHUS HHAYKIIMOHHOT'O TOKa

duznyeckue sBJICHUS B npupoac: ISJICKTPHYCCKUC

sSBICHUsIT B arMocdepe, DIIEKTPHYECTBO  KUBBIX

7.21 OpPraHU3MOB, MArHUTHOE ITOJIe 3eMJIH, Ipeii( MmoIocoB,
POJIb MArHUTHOT'O MOJIS JJ1s1 )KU3HU Ha 3eMJIe, IOJISIPHOE
CHUSIHHE
TexHnueckue ycTpoicTBa: AIEKTPOCKOI, aMIIEpMETD,
BOJIBTMETP, PEOCTAT, CYETUMK NIEKTPUUECKON IHEPIUH,
o AJIEKTPOOCBETUTENbHBIE  MPHOOPBI, HarpeBaTebHbIE
' ANIEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKHE
MpEeIOXPAaHUTENH, 3JIEKTPOMArHuT, JIEKTPOABUraTeIh
MIOCTOSIHHOTO TOKa, T€HEPAaTOp MOCTOSTHHOTO TOKa
9 KITIACC
Kon Kon
[IpoBepsieMbie 3IIEMEHTHI COJIEPIKAHUS
pazznena AIIEMEHTa
8 MEXAHUWYECKUE ABJIEHUA




MexaHnnueckoe JABWKEHUE. MarepuanpHas TOUKa.

51 Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO ABUKECHHUS
8.3 PaBHOMEpHOE NPSAMOIMHENHOE ABUKEHHE
H#HtPar#Ht#HepaBHomepHOE MPSIMOJIUHEITHOE
8.4 nBrkeHue. CpellHsisi © MTHOBEHHAsl CKOPOCTh TeJjla Mpu
HEPABHOMEPHOM JIBUKEHUU
a5 Yckopenue.  PaBHOYCKOpPEHHOE — INPSAMOJIMHEHHOE
' JIBIDKCHUE
8.6 #H#HPar###CBoboHoe magerne. OnbiTol [Nanmmes
Hi#HPar#H#PaBHOMEpHOE JABM)KEHHUE IO OKPYKHOCTH.
8.7 [lepuon u yactora oOpaienus. JluneliHas u yrioBas
ckopocTH. LleHTpocTpeMuTenbHOE yCKOpEeHHUe
8.8 [TepBeriit 3akon HproToHa
8.9 Bropoii 3akon HetoTona
8.10 Tperuii 3akon HproToHa
8.11 H#H#ParfH##1 [puHIUT CYyNIEepHO3ULIMH CUIT
8.12 Cuna ynpyroctu. 3akos ['yka
813 H#H#Par#H##Cunia TpeHUs: CUJla TPEHUS CKOJIbKEHUS,
' CHUJIa TPEHUS TIOKOsI, APYTrre BUIbI TPEHUS
%14 HH#HPar###Cuna  TSDKECTM W 3aKOH  BCEMHUPHOTO
' TATOTEHUs. Y CKOpEeHHE CBOOOAHOIO TaIeHUs
215 JlBiwxkenne  nnaHer  Bokpyr  Comnma.  Ilepsas
' KocMUYecKasi CKopocTb. HeBeCOMOCTh U Ieperpysku
8 16 PaBHOBecue  mMarepuanbHOM  TOUKHM.  AOCOIIOTHO
' TBEPOE TENO
817 #Hi#HPar#H#PaBHOBecue TBEPJOTO TeIa C 3aKPEIUIEHHON
' OChI0 BpanieHusa. MomeHT cuisbl. LieHTp Tsokectn
8.18 Nmnynsc tena. M3menenune umnynsca. MMiynsc cumsl
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 #i#Par###PeakTHBHOE IBHIKEHHUE
8.21 Mexanunueckas paboTa U MOIIHOCTb




8.22

PaGora cun TspKecTH, ymnpyroctd, TpeHus. CBs3b

SHEpPIruu 1 paboThI

8.23

HOTCHHI/IaJ'II)HaH SHEprusa TCjia, IOAHATOrO  HaxI

MOBEPXHOCTHIO 3eMIIn

8.24

[TorenumanpHas SHEPrUs CKATOU MIPYKUHBI

8.25

#H#Par###Kunetnueckass  sHeprusi.  Teopema o

KHHETHYECKOM SHEPrun

8.26

HiHPar#H##3aKoH cOXpaHEHHsI MEXaHUYECKON SHEPTruu

8.27

[IpakTuyeckue pabOTHI:

Omnpenenenue cpeaHeil CKOPOCTH CKOIbXKEHUs Opycka
WIA JIBUKCHUS IIApUKa IO HAKIOHHOM TUIOCKOCTH.
Omnpenenenne yCKOPEHHUs TeNa MPHU PaBHOYCKOPEHHOM
JIBMDKEHUH 110 HAKJIOHHOMW TTOCKOCTH.

HccnenoBanue 3aBHCUMOCTH IYTH OT BPEMEHH IPH
PaBHOYCKOPCHHOM  JIBUKCHHMHM 03  HadaJIbHOM
CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIM TIPU PABHOYCKOPEHHOM
NBUKCHUH 0€3 HAYaTbHOW CKOPOCTH ITYTH OTHOCSITCS
KaK psJiI HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIHUEC
MIPOMEXYTKH BPEMEHU OJTMHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHJTBI TPCHHUS
CKOJIBKEHUSI OT CHJIBI HOPMAILHOTO JIaBJICHUS.
Omnpenenenue KodPGUIUEHTA TPEHUS CKOIbKEHUS.
Omnpenenenne KECTKOCTH TMPYXUHBL OnperencHue
paboThl CHIIBI TPEHUs MPU PABHOMEPHOM JBHKEHUU
TeJla IO TOPU30HTAIBHOM MoBepxHOCTH. Otpenenenue
paboThl CHJIBI YOPYTOCTH TMpH MOAbEME Tpy3a C
WCIIOJIb30BAHUEM  HETIOJBMKHOTO U TIOABFIKHOTO

0JIOKOB

8.28

du3nyecKue SBJICHUS B IPUPOJIE: IPUIIUBBI U OTJIUBBI,
nBwkeHne mianeT COJHEYHON CHCTEMBI, PEAKTHBHOE

ABUIKCHUC KUBBIX OPraHn3MOB

8.29

TexHuueckue YCTpOf/'ICTBaI CIIuaAOMCTD, JaTYHUKH

TIOJIOKCHUS, paCCTOAHUA U YCKOPCHUS, PAKCTHI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI




9.1

Konebarensaoe IBWKEHUE. OCHOBHEBIE
XapaKTEepUCTHKN  KOJICOAHWH: TEpUoJ, YacToTa,

aMILIUTy 1A

9.2

MaremaTnueckuii U IPYXKUHHBIA MasATHUKH.
[IpeBpamienue  sHeprum  Hpu  KoJjeOaTelnbHOM

JIIBHKEHUN

93

3aryxatomue konebaHus. BuIHyXIeHHBIE KOJeOaHMS.

Pe3onanc

9.4

Mexanngeckne BOJHBIL. (CBOMCTBA MEXaHHMYECKHX
BoaH. IIpomonbHBIE W TOmMEpeyHbie BOJIHBL. JlMHA
BOJIHBI u CKOPOCTh e€  pacmpocTpaHeHHS.
MexaHn4ecKHUe BOTHBI B TBEPIOM Telle, CEHCMUYECKUE

BOJIHBI

9.5

3ByK. 'poMKOCTh U BbICOTa 3ByKa. OTpakeHHE 3ByKa

9.6

Wudpa3Byk U ynbTpazByK

9.7

[IpakTuyeckue paboThI:

OmnpeneneHue 4YacToThl UM Iepuoja KosebaHui
MaTeMaTHYECKOro MasiTHUKA.

Omnpenenenne 4YacToThl W Tepuojna KoyeOaHui
HPY>KUHHOTO MasiTHUKA

WccnenoBanne 3aBUCHMOCTH Tepuoja KojeOaHui
MOJIBEIIEHHOTO K HUTH Tpy3a OT JUIMHBl HWTH.
WccnenoBanne 3aBUCHMOCTH Tepuoja KojeOaHui
IIPYKUHHOTO MasATHHKAa OT Macchl rpysa. lIposepka
HE3aBUCHUMOCTH  Ilepuoja  KoiebaHWi  rpysa,
MIOJIBEILIEHHOTO K HUTH, OT MACChl IPy3a U KECTKOCTU
npyxuHsl. V3mepenue  yckopeHuss CcBOOOJHOTO

najaeHus

9.8

dusnueckue sSBICHUS B mpupoaec: BOCIPUATHUEC 3BYKOB
JKUBOTHBIMH, 3CMIICTPSACCHUC, ceilicMUUYecKue BOJIHBI,

IIYHaMH, 3XO0

9.9

Texuuueckue YCTpOﬁCTBaI 9XO0JIOT, HCIOJb30BaHUC

yIABTPa3ByKa B OBITY U TEXHUKE

10

SJIEKTPOMAT'HUTHOE IIOJIE N SJIEKTPOMAI'HUTHBIE BOJIHbI




01 DIEeKTPOMarHuTHOE MoJie. DJIEKTPOMArHUTHHIE BOJTHBIL.
. CBolicTBa 371EKTPOMarHUTHBIX BOJIH
10.2 [lIxana 37€KTPOMarHUTHBIX BOJIH
103 OnexTpoMarHuTHas npupojga csera. CKOpoOCTh cBeTa.
' BonHoBBIE cBOMCTBA CBETa
[IpakTuueckue pabOTHI:
10.4 WN3yueHue CBOWCTB SJEKTPOMAarHUTHBIX BOJH C
MTOMOIIBI0 MOOUIIBHOTO TesedoHa
Ouznyeckue SBIECHUS B MPUPOAE: OMOJOTHYECKOE
10.5 JIEUCTBUE  BUAWMOTO,  YJIbTPaduOJIETOBOTO U
PEHTI€HOBCKOI'O U3y4YeHUN
10,6 TexHnueckue YCTpOUCTBA: UCII0JIb30BaHUE
' ANIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBas mojzens cBera. Mictounuku cBera
11.2 [IpsimonHENHOE pacCIpPOCTPAHEHUE CBETA
113 Otpaxenue cBera. Ilmockoe  3epkano.  3akoH
' OTpa)kKEHHUs CBETa
114 [Ipenomiienne cBeTa. 3aKOH NIPEJIOMJICHUS CBETA.
' [TosnHOE BHYTpEHHEE OTpa’KEHUE CBETa
11.5 JInnza. Xox nmydel B TUH3E
116 OnTnueckasi cucreMa (oToarnmapara, MUKpOCKoNa
11 ' TEJIeCKOIa
19 I'maz kak omntuueckas cucreMa. bnmu3opykocTs u
' JAIbHO30PKOCTh
18 Pasnoxxenue 6enoro ceera B criektp. OnbiTel HptoTOHA.
' CrnosxeHue crieKTpaibHbIX 1IBETOB. J{ucnepcus ceera
[IpakTuueckue paboThI:
#HHPar###lccnenoBanne 3aBHCUMOCTH yria
11.9 OTPaKEHUs CBETOBOTO JIy4da OT yIJia MaJIcHUs.
HHHPar###l13yueHne  XapakTepUCTUK  H300pakeHUs
IIpeIMeTa B INIOCKOM 3€pKalle.




#i##Par#H##lccnenoBanue 3aBUCHUMOCTH yria
MPEJIOMJIEHUSI CBETOBOIO Jy4ya OT YIJjla MaJeHus Ha
IPaHULE «BO3JIyX — CTEKJIO.

#iPartHt# lonydenne wu300paXeHUH C TIOMOIIBIO
coOuparoIIe JTMH3HI.

###Par###Onpenenenre (POKYCHOTO PACCTOSHHUS H
ONITUYECKOH CHIIBI COOMpPAIOIIEH JTUH3BI.
H#HH#HPar###ONpITE 10 pa3I0KEeHUIO OEJIoro CBeTa B
CIIEKTP.

#H#HPar##H#ONBITHl IO BOCHPUATHIO 1[BETA MPEAMETOB

P UX HAOJIIOICHUU Yepe3 I[BETOBBIC (PHIILTPHI

dusnyeckue SIBICHUS B npupoac: 3aTMCHUA COJIHIIa u

11.10 Jlynbl, 1IBeTa Tel, ONTHYECKHUE SBIIEHUS B aTMocdepe
(uBet HeOa, pedpakius, pagayra, MUPax)
111 TexHnueckue YCTpOICTBa: OUKH, [IEPUCKOII,
' ¢doToanmapar, ONTUYECKHE CBETOBO/IbI
KBAHTOBBIE SABJIEHUA
1 OmneiTel Pezepdopna v minaneTapHas MoOJeNb aToMma.
' Mogaens aTroma bopa
9o Hcnyckanue u norioiieHue cBera aroMoMm. KBaHTHI.
' JInnenyaTsie CIEKTPBI
12.3 PaguoaktuBHOCTh. Anb(a, 6eTa- 1 raMMa-u3ITydeHus
14 Crpoenne aromHoro szapa. HyxinonHas Mozens
' aTOMHOTO siipa. M3oTomst
1 125 PagnoaxkTtuBHbIe npeBpaienus. llepuon nomypacnana
' aTOMHBIX S7EP
16 SnepHble peakiMy. 3aKOHBI COXpaHEHUS 3aps10BOrO U
' MaccOBOTO YHMCET
DHeprusi CBs3M aroMHBIX sjiep. CBsi3b Macchl U
12.7
SHEepruu
1.8 Peakuum cunTesa u genenus spep. Mcrounukn
. sHepruu CoJiHLA U 3BE3]1
126 Snepnas osHepreruka. [leficTBHE pPaMOAKTHBHBIX

I/ISJ'[y‘-IeHI/Iﬁ Ha )XHUBBIC OPraHU3MbI




12.10

[IpakTuyeckue paboThI:

HaGntoneHne CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB
U3JTy4CHUsL.

HccnenoBanue TpeKOB: U3MEPEHUE SHEPTUU YACTHIIbI
10 TOPMO3HOMY TyTH (110 (poTOoTrpadusim).

N3mepenue paanoakTuBHOTO oHA

12.11

@usnyeckue SBIEHUS B IPUPOJE: ECTECTBEHHBIN
PaauOAKTUBHBIN ¢oH, KOCMHYECKHUE JIy4H,
pPaZMOaKTUBHOE H3JIy4YE€HUE INPUPOAHBIX MHUHEPAJIOB,
JEHCTBUE PAaJUOAKTUBHBIX H3JIy4CHHMM Ha OpraHu3M

YCJIOBCKaA

12.12

Texuuueckue YCTpOﬁCTBaI CIICKTPOCKOII,

I/IH,Z[I/IBI/I,I[yaJ'IBHHﬁ JA03UMETP, KaMEpa Bunncona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBLIIEI'O OBPA3OBAHMUS

Kon
NpoBepPsIeMOro
TpeOOBaHUSA

IIpoBepsiemble TpeOOBAHUSA K IPEeAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBanusi Ha ocHoBe PI'OC

[lonnmanue ponu (QU3MKK B  HAYYHOW  KapTUHE  MHUPa;
c(OpMUPOBAHHOCTh 0a30BBIX TMPEICTABICHUNA O 3aKOHOMEPHOM
CBSI3H U [M03HABAEMOCTH SIBJICHUN IIPUPOJIBI, O POJI IKCIIEPUMEHTA B
¢usuke, o cucreMoodOpasymoomeil poau (GUMKK B Pa3BUTHU
€CTECTBCHHBIX HAayK, TEXHUKH M TEXHOJOTHH, 00 SBOIIOIUH
($U3HYEeCKUX 3HAHUW U MX POJIM B LIETTOCTHONW €CTECTBEHHOHAYYHOU
KapTUHE MHpa, O BKIAJE POCCUHWCKHX U 3apyOCKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, OOBSICHEHHUE MTPOLIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOT A

3HaHus O BHUJAX MaTepuu (BEIIECTBO M IOJE), O JBM)KEHUHU Kak
crocobe CyIIecTBOBAaHMS MaTepuH, 00 aTOMHO-MOJIEKYJISIPHON
TEOPUM CTPOEHMs BEIECTBAa, O (PU3UYECKOH CYLIHOCTH SIBJIECHUI
OpUpoabl  (MEXaHUYECKHX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBAHTOBBIX); YMEHHME pa3JIM4yarh SBJIEHUS IO OIUCAHUIO UX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIIMX
JaHHOEe (U3UYECKOE SIBICHUE, YMEHHE paclO3HaBaTh MPOSIBICHUE
M3YYEHHBIX (PU3NYECKHUX SIBICHUN B OKPYXKAIOIEM MHUpE, BBIIEISs

UX CYILIECTBEHHBIE CBOMCTBA (IIPU3HAKN)

Bianenne ocHOBamMu MOHSATUHHOIO ammapara ¥ CHMBOJHYECKOTO
s3bIKa (PU3UKU M MCTIONB30BAHKUE WX IS pEIIeHHUs Y4eOHBIX 3a7ad;
YMEHUE XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3MUYECKHUE SIBICHHUS U

MIPOIIECCHI, UCTIONB3Ys HyHAaMEHTAIBHBIC U OMITUPUUECKHUE 3aKOHBI

YMeHHne OIMCHIBaTh HN3YUCHHBIC CBOMCTBA TE€l H (I)I/I3I/I‘-ICCKI/IC

SABJICHUS, UCIIOJIB3YS (I)I/ISI/I‘{CCKI/IC BCIIMYMHBI

BrnajgeHne ocHOBaMM METOJIOB HAyYHOTO IIO3HAHHUS C YYETOM
coOroieHust TpaBuil 0€30MMacHOTO Tpy/Aa: Habmo1eHne QU3NIECKUX

SIBJICHUI




YMEHHUE CaMOCTOATEIBHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
U3 JAHHOTO Habopa 000pyAOBaHMS 110 MHCTPYKIMH, ONIUCHIBATH X0
OTIBITA U 3AIMCHIBATD €0 PE3YIbTAThI, ((OPMYIHPOBATH BHIBOKI;
IPOBEJEHNUE TMPSAMBIX M KOCBEHHBIX M3MepeHuil Quizndeckux
BEIMYMH: YMEHHME IUIAHUPOBATH H3MEPEHUS, CAMOCTOATEIbHO
cobuparh  AKCIIEPUMEHTAIBHYI0  YCTAaHOBKY IO HMHCTPYKLUH,
BBIYMCIIATh 3HAYCHUE BEIMYMHBI U AHAIU3UPOBATH I1OJTYyYEHHBIE
pE3yJIbTaThl ¢ Y4ETOM 3aJaHHON MOIPELIHOCTH  PEe3yJIbTaToB
W3MEPECHU;

IIPOBEJCHUE HECJIOXKHBIX OKCIEPUMEHTAIBHBIX HCCICIOBaHUM;
CaMOCTOSITENIFHO COOMpAaTh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY H
IIPOBOAMTH  HCCIIENOBAaHUE 10 HWHCTPYKLUH, IPEACTABIATH
MOJTyYCHHBIE 3aBUCUMOCTH (DU3NYECKUX BEIUYMH B BUAE TAOIHIl U
rpaMKOB, yYUTHIBaTb IOTPEUIHOCTH, J€JaTh BBIBOABI IO

pe3yibTaTaM UCCICI0BAHU

[Tonnmanue  XapakTepHbIX  CBOWMCTB  (U3MYECKUX  Mojelei
(MaTepuaspHasi TOUKa, aOCOIIOTHO TBEPJIOE TEJI0, MOJEIU CTPOSHHUS
ra3oB, JKUJKOCTEH M TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO si/ipa) U YMEHUE NPUMEHSATh UX UL

00BIACHEHHS (1)I/ISI/I‘ICCKI/IX IIponeccoB

YMeHue oObsACHATH (hpU3MUECKUE MPOLIECCHl U CBOWCTBA TEJ, B TOM
YuClIe U B KOHTEKCTE CHUTYallM IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIIATh IPUYMHHO-CIIEACTBEHHBIE CBSI3U
U CTpPOUTH OOBACHEHME C ONOpOH Ha H3Y4YEeHHBIE CBOICTBa
¢bu3nyecKux SIBICHUN, (PU3NYECKHE 3aKOHbBI, 3aKOHOMEPHOCTH H

MOACIIN

YMenne pemarb pacu€THbele 3amauu (Ha 6a3e 2 — 3 ypaBHEHHN),
UCIIONIB3YSl 3aKOHBI U (OpPMYJbl, CBs3bIBatOLINe (U3MUECKUE
BEJIMYMHBI, B YACTHOCTH, 3alUCHIBATh KPATKOE YCIOBUE 3aJayH,
BBISIBJISITH HEJIOCTAOIIME JaHHbIE, BBIOUPATh 3aKOHBI U (POPMYJIBL,
HEOOXOUMBIE IS €€ PeIlIeHUs], HCTIOIb30BaTh CIIPABOYHbBIC TaHHBIE,
IMPpOBOANTH paC'-IéTI)I U OOCHUBATHL PCATTMUCTUYHOCTL ITOJTYUCHHOTO
3Ha4YeHUs1 PU3NIECKOI BETMUUHBI, YMEHHE OMPEEISITh Pa3MEPHOCTh

(I)I/I3H‘{CCKOI‘;I BCJIIMYHHBI, HOJIy‘-ICHHOﬁ IIpU pCUICHUH 3aJa4n




YMeHHne XapakTepu3oBaTh MPUHLMUINBI JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX IMPUOOPOB, M MPOMBIILIEHHBIX
TEXHOJIOTMYECKUX MPOIIECCOB 10 X OMHCAHUIO, UCTIONb3Ysl 3HAHUS O
CBOMcTBax (U3NYECKUX SIBICHUI U HEoOXOoAuMbIE (PHUIUUYECKUE

3aKOHOMEPHOCTHU

10

YMeHue WCIonb30BaTh 3HAHUA O (HU3UYECKHX SBICHHUSIX B
MOBCEIHEBHON JKM3HHM Ui oOecriedeHuss O€30MacHOCTH IpHU
oOpamieHUn ¢  OBITOBBIMH ~ NPUOOpPaMH M TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHECHHUS 3JI0POBbS U COOJIOJICHUS HOPM
IKOJIOTUYECKOTO TOBENICHHSI B OKpYKAaIOUIed cpeje; NMOHWMaHHE
HEOOXOUMOCTH TPUMEHEHHS JOCTHKCHUH (DU3MKU U TEXHOJIOTUN

AJI palMOHaJIbHOT O IPHUPOJA0IIOJIb30BAHUA

11

OnbIT moucka, mpeoOpa3oBaHUS W TPEACTaBICHUS HH(DOpMAIHH
(Gu3nUecKoro coxep)KaHusl C WCIOJNb30BaHHEM HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH; YMEHHE OLICHUBATH JIOCTOBEPHOCTh
MOJIy4eHHOW WH(GOpPMAMKM Ha OCHOBE HMCIONIMXCS 3HAHUN U
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB, YMEHHE MCIIOJIb30BaTh  IPU
BBINTOJIHEHUH YUEOHBIX 33JaHUH HAYYHO-TIONYJSIPHYIO JIUTEPATypy
(bU3M4ecKOro cojiepKaHusl, ClIpaBOYHbIE MaTepHUallbl, PECYPChI CETH
WntepHer; BianeHue 0a30BbIMM HaBBIKAMHM  I[IPEOOpPa30BaHUS
uHpOpMallUM M3 OJHOW 3HAKOBOM CHUCTEMbI B JAPYIYyIO; yMEHHE
co3faBaTb COOCTBEHHBbIE NMHCbMEHHBIE W YCTHBbIE COOOLICHHS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECCKOJIBKUX HCTOYHUKOB




INIEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3J1eMeHT CO/Iep:KaAHUS
1 MEXAHWYECKMUE SABJIEHUA
1 Mexanuueckoe nBwxkeHHe. MarepuanbHas Touka. Cucrema  orcuéra.
' OTHOCHUTEIBHOCTD JABUKECHUS
PaBHOMepHOE 1 HepaBHOMepHOE BUKeHUE. Cpennsis ckopoctb. Dopmyna s
1.2 BBIYHCIICHHS CpETHEH CKOPOCTH: V = S/t
PaBHOMepHOE npsiMONIMHEITHOE IBUYKEHUE. 3aBUCUMOCTh KOOPJAUHATHI T€a OT
BpPEMEHHU B CIy4yae paBHOMEPHOIO NPSIMOJIMHEHHOr0 JBUKEHU:
13 x(t)=x,+vt
I'paduky 3aBUCUMOCTH OT BPEMEHHU sl NPOEKLUUU CKOPOCTH, IMPOCKIUH
nepeMelleHus], IMyTH, KOOPAMHAThl IPH PABHOMEPHOM HPSIMOJUHEHHOM
JIBIDKCHUT
3aBUCHUMOCTh KOOpPAMHATHI Teja OT BPEMEHH B Cllydae PaBHOYCKOPEHHOT'O
HPSMOJIMHEHHOTO JIBUKEHUS:
2
Se(f) =V, *I+ay * ;
2
@opmynbl i1 TPOEKIHUH NEpEeMENIeHMs], MPOEKIUU CKOPOCTH U MPOEKIUU
YCKOpPEHUS IIPU PaBHOYCKOPEHHOM NPSMOJIMHENHOM JIBUKEHUU:
2
1.4 .s]_(r)=vm_-r+ax-3~
U_\'('f) =Upy T, L,
a.(f) =canst,
ul.‘c2 - U1.'r2 =2Hr51.
I'paduky 3aBUCUMOCTH OT BpPEMEHHM Ul MPOEKIUH YCKOPEHMS, MPOEKIUH
CKOPOCTH, NPOEKLUUU IEPEMENIECHUS, KOOPAMHATHl IIPU PaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JBUKEHUH
CBobonHoe nanenue. @opMyIibl, ONMUCHIBAaIONINE CBOOOAHOE MaJIeHHE Tela Mo
1.5 BEpPTUKAIU (ABM)KEHUE Tejla BHU3 WJIM BBEPX OTHOCHTENBHO MOBEPXHOCTU
3emnn). I'paduku 3aBUCMMOCTH OT BpEeMEHHM Ul MPOEKIUU YCKOPEHHS,




MMPpOCKIMKU CKOPOCTH MW KOOpPAWHATHI IIpHU CBO6OILHOM nmaacHuu TCjlaa 110

BEPTHKAIIH

CkopocTh paBHOMEPHOTO IBMKEHMS Tela MO OKpYyxHocTu. HampaBieHue
CKOpOCTH.

®opmyiia Ui BBIYKCICHUS CKOPOCTU YEPE3 PAJUyC OKPYKHOCTH U IEPUOL

oOparieHus:
2mR
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBieHue HEHTPOCTPEMUTEIBHOTO

yckopeHusi. @opmyiia 1 BBIYUCICHUS] YCKOPEHUS:

1.6
2
_w
“TR
®dopmyia, CBSI3bIBaIOIIAs IEPUOJ U YACTOTY OOPALLCHMS:
v = 1
T
Macca. ITnotHocTs BeniectBa. @opMmyiia 1Sl BBIYUCIICHUS INIOTHOCTH:
_m
1.7 V
1.8 Cuita — BexkTopHas puznyeckasi BenuunHa. CIoKeHUE CUl
1.9 SIBnenue unepuun. Ilepsoiii 3akoH HeroToHa
Bropoii 3akoH Herorona:
F=m-a
1.10
CoHarnpaBleHHOCTh BEKTOpa YCKOPEHHS TeJla U BEKTOpa CUJIbI, JEHCTBYIOMIEH
Ha TeJIo
B3anmopericteue Ten. Tpetuit 3akoH HeroToHa:
1.11 Fy y=-Fi
12 Tpenue nokos ¥ TpeHue ckoybxkeHnus. @opMyiia Uik BEIYMCIEHUS] MOYJIS CHIIBI

TPEHUS CKOJIBXCHUA:




F_=u-N

1.13

Hedbopmarus Tema. Yrpyrue u Heynpyrue aedopmaruu. 3aKoH YIPYyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOC TATOTEHUE. 3aKOH BCEMHPHOI'O TATOTCHUA:

my -m,
F=Gg.-—L1_2%
R
Cuna TspKecTd. Y CKOpeHre CBOOOIHOTO MajIeHHUS.
®dopmyrna 7151 BBIYUCIICHHS CHIIBI TSKECTH BOJIM3U TOBEPXHOCTH 3emun: F =
mg.
JBxenue rianet Bokpyr Counnia. [lepBas kocMuueckasi CKOpOCTb.

HesecomocTs u neperpysku

1.15

Nmnynbe Tena — BekTopHas ¢puznueckasi BeIMYrHa.
p=mi

I/IMHYJ'IBC cuctemsl Ten. 3MeHeHue HUMITYJIbCA. I/IMHYJ'IBC CHJIBI

1.16

3akoH COXPAaHCHUA UMITYJIbCA IJIsL 3aMKHYTOI>’I CHUCTCMBI TCII:
D=0, +in, U, =const

PeaxTuBHOE OBMXKEHNTE

1.17

MexaHnn4deckas pa60Ta. d)opMyna JJI BBIYMCIICHUA pa6OTLI CHUJIBI:

A=F5cosc

Mexanunueckas MOIIIHOCTE:

1.18

Kunerndueckas u NOTCHIUAJIbHAA SHCPIUA. GDopMlea JJIA BBIYMCIICHUA

KMHETUYECKON SHEPIUU:




Teopema o0 kuHeTn4eckou sHeprun. Popmyrna Uit BBIYUCICHUS
MOTCHLIUAIbHON YHEPTHH TeNa, TOAHATOTO

Hang 3eMIéi:

E,= mgh

MexaHnyeckas S3Heprus:

E=E.+E p
1.19 .
3aKoH COXpaHEHUsI MeXaHN4eCcKou sneprun. dopmyra s 3aKoHa
COXpaHEHHUsI MEXaHUYECKON SHEPTUU B OTCYTCTBUE CUJI TpeHus: E = const.
[IpeBpaleHre MEXaHMYECKOW SHEPTUH MPY HAJTUYUK CUJIbI TPEHHUS.
[IpocTble MEXaHU3MBI. «30J0TOE MPABUIIO» MEXAHUKH.
Poruar. Moment cunbsl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[Tonsrkubril u HenoaBMKHBIN 0710ku. KI1/] mpocTeix MexaHU3MOB,
n= Aﬂmma
Aﬂrpaqem.v{
JlaBiienune TBEPAOrO TeENA.
dopmyna s BBIYMCIICHHS] TaBJICHUs TBEPIOTO Tema:
_F
P=s
121 JaBnenue raza. ATMocdepHoe TaBieHue.
['uapocTaTyeckoe 1aBlieHUE BHYTPH KUIKOCTH.
®dopmyra TSl BBIMUCICHUS 1aBJICHUSI BHYTPH KUJKOCTH:
P=pgh+Dxy,
1.22 3akoH [Tackansa. ['mapaBauyeckuii mpecc
3akoH Apxumena. dopMyna g ONPENAEICHUS] BBITAIKABAIOIIECH CHIIBI,
123 JIEMCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WIH ra3:




YcnoBue miaBanus tena. IlmaBanue CYJ0B 1 BO3yXOIUIaBaHUC

1.24

Mexanuueckue KosneOaHus. AMIUIMTYJA, HEpUOJ U 4YacToTa KoJieOaHWi.

®opmyia, CBSI3bIBAIONIAs YACTOTY U MEPHUO KOJICOAHUIA:

1.25

MaremaTuueckuii M TPYKMHHBIA MasTHUKHU. [IpeBpailieHne sHEpPruu Mpu

KoJie0aTeIbHOM JBHKCHUHA

1.26

3aryxaromue konedanus. BeiHyX)1eHHbIe Kojebanus. Pe3onanc

1.27

Mexanunueckue BoiHbI. [IpoaonbHbIE U TONEPEYHBIE BOJIHBL. [[1MHA BOJIHBI U

CKOPOCTB paCipoCTpaHCHUS BOJIHBI:

h=v-T

1.28

3Byk. ['poMKOCTB M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha I'PaHUIIE

IByX cpen. MH(Dpa3ByK u yabTpa3ByK

1.29

IIpakmuueckue pabomoi

W3mepenue cpeaHel MIOTHOCTH BEILECTBA; apXUMENOBOM CHIIBL, KECTKOCTH
NPYKUHBL, KOAPPUIHEHTa TPEHUS CKOJIBXKECHUS; PaOOThI CHUJIBI TPEHUS, CHUIIBI
YIPYTOCTH; CPEHEN CKOPOCTH JIBUXKEHHUs OpycKa M0 HAKJIOHHOW IIOCKOCTH;
yCKOpeHusi OpycKa IpH JABM)KEHUU 110 HAKJIOHHOW IJIOCKOCTH; YacTOThI U
nepuojia KojeOaHMM MaTeMaTHYeCKOro MasTHHMKA, 4YacTOThl M Iepuoja
KoJ1Ie0aHUM MPYKUHHOTO MasiTHUKA; MOMEHTA CHUJIBL, JIEHCTBYIOLIETrO Ha phlyar;
paboThl CHJIBI YINPYTOCTH HpPU MOABEME Ipy3a C MOMOILBIO HEMOABUKHOIO
0J10Ka; pabOTHI CHIIBI YIPYTOCTH IIPU MOABEME TPy3a C MOMOLIBIO OJIBUKHOTO
6110Ka.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOrpyKEHHON
YaCTHU TeJa U OT INIOTHOCTH KUJKOCTH; HE3aBUCUMOCTH BBITAJIKHUBAIOIEH CHIIBI
OT MaccChl TeJa; CUJIbl TPEHUSI CKOJIBKEHUSA OT CHJIbl HOPMAJIBbHOTO JIaBJICHUS U
OT pOJia MOBEPXHOCTH; CHJIbI YIIPYTOCTH, BOSHUKAIOLIEH B IIPYXKUHE, OT CTEIECHU
nedopmaruu Npy>KUHbBI; YCKOPEHUsI OpycKa OT yrila HaKJIOHA HalpaBIISIONICH;
nepuojia (4acToThl) KoJeOaHUl HUTSHOTO MasgTHUKA OT JUIMHBI HUTH; TIeproja
Kojie0aHUM MPYKMHHOTO MasTHUKA OT MAaccChl Ipy3a U JKECTKOCTH MPY>KUHBI;
UCCIIIOBaHNE HE3aBUCHMOCTH Mepuojia KojJeOaHUl HUTSHOTO MasTHHUKA OT

MacCChI I'py3a. HpOBCpKa YCJIOBUS PABHOBCCHUS pbIyara

1.30

Duszuveckue sA61EHUA 8 npupO()e.‘ OpUMEPEI ABUXXCHUA C pPa3IMYHBIMU

CKOPOCTSIMH B ’KHMBOM U HEXXKMBOM MPUPOJE, NEHCTBUE CUIIBI TPEHUS B IPUPOJE




U TEXHUKE, NPWIMBbI U OTJIMBBI, IBWKeHUE IulaHeT COJIHEYHOW CUCTEMBI,
pPEaKTUBHOE JBIKEHUE )KUBBIX OPraHU3MOB, PbIYard B TEJIC YEI0BEKA, BIUSHUE
aTMOCc(epHOro AaBJICHHUsI Ha >KUBOH OpraHHW3M, IUIaBaHUE PBIO, BOCIIPHATHE

3BYKOB JXUBOTHBIMHU, 3CMIJICTPACCHUC, ceiicMUUYecKue BOJIHBI, YHAMH, 5X0

Texnuueckue yCﬂ’lpOlZCWlBG.’ CIIMAOMETP, AATYHUKH ITIOJIOKCHHUA, PaCCTOAHUA U
YCKOPCHUA, AWUHAMOMCTpP, I[MOAIIHUIIHUKH, PaKCThl, pbIyar, HO,Z[BI/DKHHﬁ n

HCHOI[BI/I)KHI)II\/'I 6.]'IOKI/I, HaKJIOHHas ITJIOCKOCTB, IPOCTHIC MEXaHN3MbI B 6BITy,

L3l COO0IIAIOIMECs COCYAbl, YCTPOUCTBO BOJAOIPOBO/IA, TUAPABIMUECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp, 3XOJIOT,
UCIIOJIb30BaHUE YJIbTPa3ByKa B OBITY U TEXHHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIC  TIOJIOKEHHUSI MOJICKYJISIPHO-KMHETUYECKOM  TEOPUU  CTPOSHUS

2.1 BeniecTBa. Mojenu TBEPAOro, JKUAKOTO M ra3000pa3HOro COCTOSIHUH BEIECTBA.
Kpucrannuyeckue u amop@Hsie Tena

) JBumxenne dactul, BemiectBa. CBA3b CKOPOCTH JABW)KCHHUS YacTUI[ C

' Temneparypoil. bpoynoBckoe neuxenue, uddysus

2.3 CMmauyuBaHue U KaMWUISIPHBIC SBICHUS

24 TerioBoe pacuIupeHue U cxaTue

2.5 TennoBoe paBHOBECHE

"6 Bryrpennsst sHeprus. Pabora m Teruionepenada Kak CrnocoObl W3MEHCHHS

' BHYTPEHHEHN SHEPTrUun

2.7 Bunbl Temionepenayun: TEIONPOBOAHOCTb, KOHBEKIIUS, U3ITYUCHHUE
HarpeBanne wu oxnaxaenue Tten. KonmuecTBO  TEIIOTHL. Y eNbHAs
TEIUIOEMKOCTbD:

2.8

O=cml(t,~1)
3aKOH COXPAaHEHMS PHEPIMH B TEIUIOBBIX Ipolleccax. Y paBHEHUE TEMIOBOTO
Oananca:
29
O +0, +..=0
Ucnapenne m koHaeHcauus. M3MeHeHWE BHYTPEHHEH SHEPrUU B MPOLECCE
510 ucrapeHuss M KoHJeHcauuu. KurneHue KUAKOCTH. YJAelbHas TeIioTa

napooOpa3oBanusi: L = Q/m




2.11

BnaxnocTs BO31yXxa

2.12

[InaBnenue u xpucraumsauusa. V3MeHeHHWE BHYTpEHHEW DHEpPruM IpU

IJIABJICHUHU U KpUCTAJIJIM3allIN. y,Z[CJ'IBHaH TCIIOTA IIJIaBJICHUA:

2.13

BHYTpCHHHH OHEpPIrus CropaHusa TOILIMBA. YI[CJ'II)HaH TCIUIOTA CropaHus

ToIMBa: g = Q/m

2.14

[Tpuntumne! padotsl TeruioBbix apurareneii. KIT/] remioBoro asurarens

2.15

Ipakxmuueckue pabomoi

N3mepenne yaenbHOM TeII0EMKOCTH METAJUIMYECKOr0 IIUIMH/IPA; KOJTUYECTBA
TEIUIOTHI, TOJIYYEHHOTO BOJOW KOMHATHOW TeMIleparypbl (UKCHPOBAHHON
MacChl, B KOTOPYK) OIYUIEH HAarpeTblid LWIMHAP; KOJWYECTBA TEIUIOTHI,
OT/JIAHHOT'O HAarpeThiM LUUIMHAPOM, MOCJE OIYCKAHUS €ro B BOLY KOMHATHOM
TEMIIEpaTypbl; OTHOCHUTEIBHON BIAXKHOCTU BO3[yXa; YACJIbHOM TEIJIOTHI
maBieHuss JbpAa. lccnenoBaHue W3MEHEHUsI TeMIeEpaTypbl BOJbI IIpU
pPa3JIMYHBIX YCJIOBHSX; SIBIIEHUS TEIUIOOOMEHA MPU CMEUIMBAHUHU XOJOIHON U

ropsiuei BObI; MpoIecca UCTIapEHUs

2.16

Dusuueckue s61eHUs 8 npupO()e: IMOBCPXHOCTHOC HATSKCHUC U KAITWJUIAPHBIC
SABJICHUS B MIPUPOAC, KPUCTAJJIBI B MTPUPOAC, U3JTYUYCHHUC COJ'IHI_[a, 3aMEp3aHnC

BO/I0EMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, UHEsl, CHera

2.17

Texnuueckue  ycmpoucmeéq:  KallMJUIAPBI,  IPUMEPBl  HCIIOIb30BAHM
KPHUCTAJUIOB, )KUIKOCTHBIA TEPMOMETP, JAaTYUK TEMIIEpaTyphl, TEPMOC, CUCTEMA
OTOIUIEHUS JOMOB, TUTPOMETPBI, IICUXPOMETp, MapoBasi TypOUHA, ABUraTelb

BHYTPEHHETO CrOpPaHHus

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1

3HeKTpI/I3aHI/IH TCII. I[Ba BHUJA DJICKTPUYICCKUX 3apsA10B

32

B3aumoneiicTBue 3apskeHHBIX Tell. 3akoH Kynona

33

3akoH COXPAaHCHHUA SJICKTPHUICCKOT0 3apsia

34

SJ'ICKTpI/ILICCKOC II0JIC. HaHpH)KéHHOCTB QJICKTPHUYCCKOIO II0JIA. HpI/IHI_II/Il'I

CYHEpHO3UINU SJICKTPUICCKUX noueun (Ha Kau4€CTBCHHOM ypOBHC)

3.5

Hocurenn snextpuueckux 3apsanoB. JleficTBHE 3IEKTpUYECKOrO TMOJS Ha

OJICKTPHUYCCKUEC 3apsAIbl. HpOBO}IHI/IKI/I " TUDJICKTPUKHU




ITocTosiHHBIM 251eKTpUUecKUil TOK. [{eficTBus anekTpudeckoro Toka. Cuiia Toka.

Hanpsoxenue.
3.6 I=q/t,U=A/q

DIEKTPUYECKOE CONPOTUBIICHUE. Y IENBHOE dJIEKTPUUECKOE CONPOTUBIICHHUE:!
3.7 R = pl/S
38 3akoH OMa 1151 yyacTka snexkrpuueckon nenu: I = U/R

[TocnenoBarenbHOE COEAMHEHUE IPOBOJHUKOB:

I =I,; U=U,+U,; R=R +R,
1 | 1 2
3.9 [TapannenbHoe coelMHEHUE TPOBOJHUKOB PABHOT'O CONPOTUBIICHUS:
U=U;I=I,+I;R=2.
2 2 B

CMmelaHHble COEMHEHMS TPOBOIHUKOB

PaboTa 1 MontHOCTH 31eKTpruyeckoro Toka. A = Ult, P = Ul
3.10

3akon Jlxoynsa — Jlenna:

2
3.11 O=I"-R-t
312 OneiT Opcrena. MarHutHoe mosie MpsMOro IMPOBOJAHHMKA C TOKOM. JIuHumM
1

MarHUTHON MHIYKIUU
313 MarautHoe 1oJ€ MOCTOSSHHOIO MAarHura. B3auMonencTBHE IOCTOSHHBIX

MarHuTOB
3.14 JleficTBHEe MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM
3.15 OmnpiTel @apajnes. SABnenue anekTpomMaruiuTHo nHAyKUMu. [IpaBuno Jlenna

Ilpakxmuueckue pabomoi

W3MepeHne  AIEKTPUYECKOTO  COMPOTHBIEHUS  PE3UCTOPA;  MOIIHOCTH
3.16 AIIEKTPUUYECKOTO TOKA; PabOTHI AMEKTPHUUECKOTO TOKA.

HCCJ’IG}IOBaHl/Ie 3aBUCUMOCTH CHJIbI TOKa, BO3HUKAIOLICTO B IIPOBOJHHKE

(pCSI/ICTOpLI, HaMHO‘{Ka), OT HaIIPsPKCHUS Ha KOHIAX IMPOBOAHUKA,; 3aBUCUMOCTHU




CONIPOTUBJICHUS OT JJIMHBI IPOBOAHUKA, IJIOIIAAU €TI0 IMOMCPEYHOro CCYCHUA U
YACIBHOTO COIIPOTUBJIICHU.

HpOBepKa IIpaBujia JJI SJICKTPHUYCCKOI'O HAIIPSAXKCHUS IIPU ITOCTIEA0BATEIIBHOM
COCIMHCHHUHN ITPOBOAHHMKOB, IIpaBuUJIa IJId CHIIBI JJICKTPHUYECKOI'O TOKa IIpU

[apajuIeIbHOM COEIMHEHUH ITPOBOJHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue sa61eHUs 8 Npupode: SICKTPUYECKUE SBICHHS B atmocdepe,

3.17 AJIEKTPUIECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TI0JIe 3eMJTH, Ipeli moIoCcoB,
POJIb MATHUTHOTO TOJIS JJIs1 )KU3HU Ha 3emJie, MOJISIPHOE CUSTHUE
Texnuueckue ycmpoticmea: 3JAEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTarT,
CUETUMK  DJEKTPUYECKOM DSHEPIUH, DJIEKTPOOCBETUTEIbHBIE  NPUOOPHI,

3.18 HarpeBaTeJIbHbIE ANEKTPOIPUOOPHI (mpumepsl), JNEKTPUUYECKUE
[PEIOXPAHUTENH, DJIEKTPOMArHUT, 3JEKTPOABUIATENb IIOCTOSIHHOIO TOKa,
reHepaTop MOCTOSIHHOIO TOKa

3.19 DneKTpoMarHuTHbIe BOJIHBL. [lIkana 37eKTpoMarHuTHBIX BOJTH

3.20 JlyueBas mozeinb cBeta. [IpsmonuHeiiHoe pacripocTpaHeHUE CBETa

3.21 3akoH oTpaxeHus cera. [lockoe 3epkano

322 [Ipenomnenue cBera. 3aKOH MPETOMIICHHS CBETA

3.23 Hucnepcus cBera

394 Jlunza. Xon nydeit B iunze. DokycHOE paccTosHHE JTUH3BI. OnTUYecKas cuiia

' muu3el: D = 1/F

3.25 ['na3 kak onTuyeckas cuctema. OnTudecke npruoopsl
IIpakxmuueckue pabomuwl
#HiHPar###l13Mepenre ONTUYECKON CHIIBI coOMparomieil JMH3bI, (OKYCHOTrO
paccTosiHus coOuparoliel JTUH3bI (TI0 CBOMCTBY paBEHCTBA pa3MEPOB MpeaMeTa
U U300paXKeHus1, KOT1a IpeMET PacloJIokKeH B IBOWHOM (hoKyce), moka3aTesns

3.26 MIPEJIOMJICHUS CTEKJIA.
#iHPar###llccnenoBanue cBOMCTBA M300pakeHUS, MOJyYEHHOTO C MIOMOLIbIO
coOuparomiel JUH3bI; U3MEHEHUs! (POKYCHOTO PAacCTOSHUS JBYX CIOXEHHBIX
JIMH3; 3aBUCUMOCTHU yTJIa IMPEIOMIIEHUS] CBETOBOIO Jyda OT yIJla MaJeHus Ha
IpaHUIIE «BO3YX — CTEKIIO»

397 Qusuueckue senenus 6 npupoode: 3atmenus Comnua u JlyHbl, 1Bera Ten,

' ONITHYECKHUE SBJICHU B aTMOcdepe (IBeT HeOa, pedpakius, paayra, MAPax)
398 Texnuueckue ycmpoticméa: OYKHM, TEpHUCKOI, (oToamnmapar, ONTUYECKUE

CBCTOBOAbBI




KBAHTOBBIE ABJIEHUA

PagnoaktuBHOCTB. Anba-, 6eTa-, raMMa-u3nydenus. Peakiyuu anbda-u 6era-

4.1
pacriaga

42 Onwitel Pesepdopna mo paccesunuto anbda-uactuil. [lmanerapras mopens

' aToMa

4.3 CoctaB aToMHOTO0 siapa. M3oTormbl

44 ITepuon nonypacmnaia aTOMHBIX SJIEP

4.5 S nepuble peakiuu. 3aKOHbI COXpaHEHUs 3apsI0BOTO M MACCOBOIO YMCE
Qusuueckue sA61eHUA 8 Npupoode: E€CTECTBEHHBIH paJAMOAKTUBHBIN (OH,

4.6 KOCMHUYECKHE JIy4H, PAJUOAKTUBHOE H3JIyYCHHE NPUPOJHBIX MHUHEPAJIOB,
JIEUCTBUE PAJIMOAKTUBHBIX U3JIYYCHUN HA OPTaHU3M YeIOBeKa

47 Texnuueckue ycmpoticmea: CIeKTPOCKOI, UHANBUAYAIBHBIN JO3UMETp, KaMepa

BI/IJ'IBCOHa, AACpHad SOHEPICTUKA




YYEBHO-METO/JUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

N .M.Ilepoimikun,MBanoB A.N. YueOHuk

METOINYECKHUE MATEPHUAJIBI JIUIAA YUUTEJIA

Meroaudeckue mocoous u pekomenaauu. — URL: https://edsoo.ru/mr-fizika/

* VYyebHO-MeTOMYECKOE OOECIeueHne MPOLECcCOB MPENoAaBaHUsl XHUMHH,
Ouonoruu, (U3NKM Ha YPOBHSIX OCHOBHOTO OOIIEro M CpPEJHEro oOIero
o0pa3oBaHUsl C BKIIOYEHHUEM JIOMIOJIHUTEIHLHOTO HWHKEHEPHOTO KOMIIOHEHTA!
Meronuuyeckue pexkomenpanuu / H.A. 3arpanununas, JI.A. Tlapmytuna, A.A.
Axyra, A.C. I'oponenckas, O.H. JlorsuaoBa.M.®I'BHY «MHCcTUTYT Conepxanus
1 METOJI0B 00yueHus», 2024. — 73 c.

* KoutekctHele 3amauu. 3amaHus K ydeOHOMY Kypcy «@Dusuka»: ydeOHOE
nmocobue / A.A. Skyra, JLU. AcanoBa; mox pea. JILA. Ilapmytunoit — M.:
OI'BHY «MHCTUTYT copepxkaHus U METOA0B 00yueHus», 2024. — 61 c.

* Metoaudeckuit keiic. DnekrpomarautHas uHaykius. (Ousuka. 8 kiacc) / T.B.
Caymkuna, A.A. Sxyta; nox pen. JLU. AcanoBoit. — M.: ®I'BHY «HUucTUTyT
COJIEpXKaHUs U METOJIOB 00yueHus», 2024. — 15 c.

* Mertoauueckuii keiic. Pemenune 3amau mo Tteme «BnaxuocTh» (Dusuka.
10-11 xnaccer) / E.1O. y6posuna, K.M. Illutukosa, A.A. fAkyra; nox pexn. JL.U.
AcanoBoil. — M.: ®I'BHY «MHcTuTyT conepkanusi 1 MeTO10B 00yueHus», 2024.
—16c¢. 12

* Meroanueckuii keiic. ['mapocrarnueckoe napienue (Pusuka. 7 kmacc) / T.B.
Caymkuna, A.A. Sxyta; nox pen. JLU. AcanoBoit. — M.: ®I'BHY «HUucTUutyT
COJIEpP>KaHUSI U METO/I0B 00yueHus», 2024. — 12 c.

* Meroauueckuili keiic. Bpluucinenue kod3pQuieHTa MNOJE3HOTO JEHCTBUS
nukiudeckoro npomecca (Pusuka. 10—11 xmacest) / A.A. fkyra; noxn pen. JI.W.
AcanoBoil. — M.: ®I'BHY «MHcTuTyT comepkanus u MeTO10B 00yueHus», 2024.
—12c.

* bank 3amanuil s TEKyIIEro OLUEHUBAHUS MO Y4eOHOMY mpeaMeTy «Du3ukay.
OcnoBHoe obmee obOpazoBanne / A.A. Skyra, E.JI. Kouepruna,
H.A.3arpannunas; nox pen. JLLA. Ilapmyrtunoit M: ®I'BHY «HHcTUTyT
COJIEpXKaHUs U METOJIOB 00yueHus», 2024. — 107 c.

* [IpakTnueckue (1abopatopHbie) paboThl MO yuyeOHOMY mpenmMery «Duznkay.
OcHoBHoOe o611ee obpa3oBanue. Cpeanee obiiee oOpazoBaHue yueOHOE mocooue
/ FO.B. Ctapokypos, A.A. Axyra, H.I'. X Knanosa, nox pen. JI.A. Ilapmrytunoit. —
M.: ®I'BHY «MHCTUTYT conepkaHusi U METOI0B 00ydueHus», 2024. — 28 c.

* CucreMa OLEHKHM JOCTHKEHUHN IJIAHUPYEMBIX HPEIMETHBIX pE3yJIbTaTOB
ocBoeHus yuyeOHoro mpeamera «®Pusuka». Cpeanee oOiiee o00pa3oBaHHE
MeToandeckue pekomenaanuu / A.A. Skyra, I'.JI. Kopueesa, H.A. 3arpanuunas:
OI'BHY «MHCTUTYT conepkaHus U METOA0B 00yueHus», 2024. — 113 c.

* Peammzanus mnpoduUIbHOTO OOyYEeHHMs] TEXHOJOTHYECKOW (MH)KEHEPHOMN)
HaIIPaBJIECHHOCTH Ha YpOBHE CpPEIHETO o01rero oOpa3oBaHus:
METOIMYECKIE pexomenpanuu / T.FO. Jlomakuna, H.B. Bacunsuenko, A.1O.



Ilentun [m gp.]; mom pen. T.FO. Jlomakunoit. — M: ®I'BHY «UHCTUTYT
CTpaTeruu pa3BUTHs oOpa3oBaHus», 2024. — 55 c.

* Meroanueckre HHTEPAKTUBHBIE KEUChI 10 yueOHOMY npeamery «Dusukay. 10—
11 xmaccel. Yraybnenueli ypoBeHb. (10 Tem) ¢ IlepeueHb pekOMEHIyeMOTO
0o0OpyAOBaHUS JUIS UIKOJBHBIX KaOWHETOB JOMOJHUTENBHOIO 00pa3oBaHUs
MHXKeHepHo! HanpasieHHOCTH / A.J]. bakyH, A.A. Slkyra, JI.A. [lapmyTuna; nojg
pea. JLA. [Ilapmyrunoit. MOPI'BHY «MHcTUTYT cCTparerum pa3BUTHS
obpasoBaHus», 2024. —40 c. 13

* MeToanueckue PEKOMEHAAIMU [0 HCIOIB30BAHUIO CHEIUATU3UPOBAHHOTO
000OpyIOBaHMsI HA 3aHATHUAX B MHXXKEHEPHBIX KJlaccax: mocoOue s yduTens /
I[LH. Psa6oB, A.A. fAxyra u ap. noxn pexa. JLA. Ilapmyrunoit. — M. ®I'BHY
«MHCTUTYT cTpaTeruu pa3BuTHs oOpazoBaHusm», 2024. — 61 c.

* CuctemMa OIICHKHA JOCTIKCHHM IJIAHUPYEMBIX MPEIMETHBIX PE3yJbTaTOB
ocBoeHUs yueOHoro npenmera «Pusznka»: Metoauyeckue pexkomenaanuu / M.1O.
HemugoBa, A.lIO. Ilentun. — M. ®I'BHY «MHcTUTyT cTpaTeruu pa3BUTHS
oOpazoBanus», 2023. — 99 c.

 JlocTmkeHrne METampeIMETHBIX PE3YJbTaTOB B paMKaX HM3yUYCHHUs MPEIMETOB
€CTECTBEHHO-HAYYHOTO OJIoKa (OCHOBHOE 00Iee 0Opa3oBaHME): METOAUYECKUE
pexomenpanmu / H.A. 3arpanuunas, JILA. Ilapmrytuna, A.}O. Ilentun, A.B.
TepemoB. — M: ®I'BHY «MHcTutyT cTparerun pazsutus oopasoBanus», 2023. —
136 c. Paznen Metoauueckue matepuainsl / Meronuueckue BUIEOYPOKH (B TOM
gucne o ¢usuke). — URL: https://edsoo.ru/metodicheskie_videouroki/ Pazmen
Meroandeckiue WHTEPAKTUBHBIE KEWMCHI: CIIOKHBIE BOMPOCHI TPEToIaBaHUs
y4eOHbIX ~ mpenmeroB (B TomM  uucine no  ¢wusuke). —  URL:
https://edsoo.ru/metodicheskie kejsy/ Hampumep: DnekrpoMarHuTHas WHAYKIIHS
(8 xmacc); Metoauueckue 0COOGHHOCTH M3Y4YEHHUS! TeMbl «3aKOH IPEJIOMIICHHUS
ceetay (9 wiacc); Meroauueckue OCOOCHHOCTHM  HW3y4YeHMs  paszena
«Kunematnka» ¢ wucmnoiap3oBaHueM 1udpoBoii nadoparopuu (10 kmacc);
Temmneparypa u ee u3mepenue. AodcomoTHas Temreparypa (10 kmacc). Pazmen
Metonnueckue cemuHapsl / @usuka. — URL: https://edsoo.ru/metodiche

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI

CETHU UHTEPHET
Knacc
7 bubmuoreka I{OK https://m.edsoo.ru/7f416194
8 bu6mmoreka IIOK https://m.edsoo.ru/7f4181ce
9 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar BOT60091953345287616995357499410305195481097560
Bnageney Kakanosa Mogmuna Cepreesua

OedcTevTened C 10.04.2025 no 10.04.2026



http://www.tcpdf.org

		2025-11-18T13:10:13+0500




