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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 10 (u3MKEe HAa YpPOBHE OCHOBHOrO OOIIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHHM M TpeOOBaHUN K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOIl 00pa30BaTENbHOM MPOTrpamMMbl, MPEICTaBICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom (eaepaabHON pabodel MporpaMMbl BOCTIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

[Iporpamma 10 (¢u3MKe HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
COCTaBJicHa Ha OCHOBE TOJIOKEHUH U TpeOOBaHHWI K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTeNbHON MPOTrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yueToM (penepaibHoil pabouei mporpaMMbl BOCIUTAHUS U
KOHIICTIIIUY TTPENoIaBaHus yueOHOTo nmpeameTa « Dusukay.

Copnepkanue mnporpaMMmbl 10 (QU3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYalOIIMUXCS W OPTaHHU3aIUI0 H3yUeHUs
GU3MKKM Ha JAESITEIBHOCTHOM OCHOBE. B mporpamMme mo (u3MKE yYHTHIBAIOTCS
BO3MOXKHOCTH YyueOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 «
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4eHHs, a TAaKKe
MEXIPEIMETHBIC CBSI3M €CTCCTBEHHOHAYYHBIX YUYCOHBIX MPEAMETOB Ha ypPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no pu3uke ycTraHaBIMBAET paclpeiesieHue yueOHOro mMaTepuana
1o rojaM o0ydeHus (1o Kjaccam), npejjaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTh
W3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJICPKaHUS U
ydeTe BO3PACTHBIX OCOOCHHOCTEH 00yYarommxcsi.

[Iporpamma 1o ¢u3uke pa3zpaboTaHa € LEIbIO OKa3aHUS METOJUYECKON
MOMOIIY YYUTEIIO B CO3/IaHUU paboyelt mporpaMmbl IO Y4EOHOMY TPEIMETY .

®dusurka sABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEAMETOB, TOCKOJbKY (PU3MUYECKHE 3aKOHBI JIeKAT B OCHOBE IIPOIIECCOB U
SBJICHUN, W3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH | (HU3NYSCKOU
reorpadueii, BHOCHT BKJaJ B E€CTECTBCHHOHAyYHYI0 KapTUHY  MHpA,
NpeloCTaBisieT HauboJiee SICHble O00pa3lbl MPUMEHEHHS HAy4yHOrO METoja
MO3HAHUSA, TO €CTh CII0C00a MOTYyUYeHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Onna w3 raaBHBIX 3a7a4 (PU3MUECKOTO OO0pa3oBaHUsI B CTPYKType OOIIEro
oOpa3oBaHUsI COCTOUT B (POPMHUPOBAHUHU €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
WHTEpeca K HayKe y 00yJaromuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINojaracT OBJIaJICHUE
CJIEYIONUMH KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIMUMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

* HAY9HO OOBSICHSTH SIBJICHUS,



* OICHMBATh U IOHUMATh 0COOCHHOCTH HAY9HOI'O UCCJICAOBAHUA,
* MHTCPHPETUPOBATL JaHHBIC W HMCIIOJIb30BATh HAYYHBLIC AOKA3aTCIbCTBA IJIA
IMOJIyUCHUS BBIBOJOB).

Ilenn wu3ydeHuss (PU3MKM Ha YPOBHE OCHOBHOIO 0O0IIEro o0Opa3oBaHus
OIlpesesieHbl B KOHILENIMM NpernoaaBaHus ydeOHoro mnpenMera «®Pusnka» B
oOpa3oBaTenpHBIX oOpranusanusax Poccuiickoit ®Dexpepanuu, peamu3yONINX
OCHOBHBIE 00111e00pa30BaTeNbHbIE TIPOTPAMMBI.

[enu nzydenust pu3uKu:

« IPHOOpETEHUE HHTEpeca M CTpPeMJIEHUS OO0yyaroumxcs K HaydYHOMY
W3YUYCHUIO TPUPOJIBI, Pa3BUTHE WX HWHTEIUICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

* pa3BUTHE TIPEACTABICHUN O HAYYHOM METOJE MO3HaHUSA M (popMHupoBaHUE
MCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

- (hopMHpOBaHKE HAYYHOTO MHUPOBO33PEHHUS KaK pPe3ysibTaTa U3y4eHHUs] OCHOB
CTpOEHHUS MaTepuu U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3HKU;

- hopMHpOBaHHE TPEACTABICHUN O poiMu (U3MKU A Pa3BUTUS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

«pa3BUTHE  TMPEACTABICHHMA O  BO3MOXKHBIX  cdepax  Oyayuen
npodeCCUOHATIBHON NIeSITEIbHOCTH, CBSI3aHHOU ¢ (PU3MKOM, MOATOTOBKA K
JanbHEeNeMy 00y4eHHUI0 B 5TOM HalPaBJICHUH.

JlocTmkeHne 3TUX IieNeld MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO

o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIINX 3a/1ay:

- IpHOOpeTeHNe 3HAaHWKA O  JWCKPETHOM CTPOCGHWU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUYECKHX, MArHUTHBIX M KBAaHTOBBIX
SIBJICHUSIX;

* IPUOOPETEHNE YMEHUM OMNMUCHIBATh U OOBSCHATH (PU3MUECKUE SIBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

* OCBOGHHE METOJOB  pPEIICHUs  MPOCTEUIINX pacueTHBIX 3aaady

C MCTIOTh30BaHUEM buznyecKkux MOJIeIel,  TBOPYECKUX
Y TIPAKTUKOOPUECHTHPOBAHHBIX 3a/1a4;

s pa3BUTHEC YMCHHMHA HAOJI0JaTh NMPHUPOIHBIC SBIICHHUS M BBITOIHATH OIBITHI,
JabopatopHble pabOThl U DKCIIEPUMEHTAIbHBIE HUCCIACAOBAHUS C
WCIIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

« OCBOCHHUE MpPHUEMOB paboThl ¢ MHpOpManuel (PpU3NYEeCKOro coaep>KaHus,
BKJIFOUasi THPOPMAITIO O COBPEMEHHBIX TOCTIKEHUSAX (PU3UKM, aHATN3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;



* 3HAKOMCTBO €0 chepamu mpodeccnoHATbHOW ACSITETFHOCTH, CBSI3aHHBIMHU C
Gu3MKOW, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH  Ha
JTOCTHKCHUAX (PU3MUECKON HAYKH.

OO1mee 9yuCIIO 9YacoB, pEKOMEHI0BAHHBIX IS M3YYeHHS (U3UKH Ha 0a30BOM
ypoBHe, — 238 gacoB: B 7 kjacce — 68 gacoB (2 yaca B Hezmeno), B 8 kiacce — 68
yacoB (2 Jaca B Henento), B 9 kitacce — 102 yaca (3 yaca B HEJIel0).

[Tpennaraemselii B mporpaMmMe 1o (usmnke nepeueHb 1ab0paTopHbIX padoT U
OTIBITOB SIBJISIETCSI PEKOMEHJIATENbHBIM, YUUTEIb JEJIAaeT BHIOOp MpHU MPOBENECHUU
71a00paTOpHbIX pabOT U OMNBITOB C YYETOM HHJIMBUIYAJIBHBIX OCOOEHHOCTEN
oOy4Jaronuxcs, CIUCKa SKCIEPUMEHTAIbHBIX 33/JaHHM, MpeaiaraeéMblXx B pamMKax
OCHOBHOTI'O roCyAapCTBEHHOIO DK3aMEHA 1o pusuke.



COAEPKAHUE OBYUYEHUA

7 KJIACC
®@u3uKa u eé poJib B MO3HAHUHN OKPY.KAKIIEr0 MUPA.

®usuka — Hayka o mnpupoxe. fABnenHus npuponbl. OU3NYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbl. M3mepenue ¢usnyeckux BennyuH. Dusuueckue
npudopsl. [TorpentHocTs u3mepeHnii Mex1yHapoHasi CucTeMa €AuHULL.

Kak d¢usuka u Jpyrue ecTeCTBEHHbIE HAyKd H3Y4arOT MPUPOIY.
EcTecTBEeHHOHAYUHBIII METOJl TMO3HaHWA: HAOIOJIEHHWE, MOCTAHOBKAa HAYYHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SIKCIIEPUMEHT 110 MPOBEPKE TMIOTE3, OOBSICHEHHE
HabOmogaemMoro siBjaeHus. Onucanue (U3NYECKUX SBJICHUI C MOMOILIBIO MOJENen
Jemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE,

CBETOBBIEC SBJICHUS.
2. @uznyeckue npuOOphl U MpoLeaypa NPSIMbIX U3MEPEHUM aHAJIOTOBBIM U
U(POBBIM TPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpezeneHne UEHbI I€IEHUS HIKaJIbl U3MEPUTEILHOTO TpUOOpa.

2. HM3MepeHnue pacCTOSAHUM.

3. Msmepenue o0bEMa )KUAKOCTH U TBEPJOTO TEA.

4. OrnpeneneHue pa3MepoB MabIX TEN.

5. M3mepenue temmeparypbl IIpU IIOMOLIM >XKUJIKOCTHOIO TEpMOMETpa U

JaTYMKa TEMIIEPATYPBHI.

6. IIpoBeneHue uccnenoBaHus MO IPOBEPKE T'MIIOTE3BI: NAIBHOCTH IIOJETA
[IapuKa, MYIIEHHOTO TOPU30HTAJIBHO, TeM OoJibllle, YeM OOJbllIe BhICOTA
IyCKa.

IlepBoHayaibHbIE CBEACHUS 0 CTPOCHUH BellecTBa.

CrpoeHne BemecTBa: aTrOMbl M MOJIEKYJIb, WX pa3Mmepsl. OIbITHI,
JIOKA3bIBAIOIIME TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBrm>kenne yactui BemecTBa. CBSA3b CKOPOCTM JBWIKEHHMS YacTHL C
temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTENH M TBEPABIX
(KpUCTaJNIMYECKUX) Tell. B3anMMOCBA3b MEXKIy CBOMCTBAMHM BEIIECTB B PA3HBIX
arperaTHpIX COCTOSIHMSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.



Hemoncmpayuu.

1. HabmroneHue OpOyHOBCKOTO JABUKEHHUS.

2. Habmonenne nuddysum.

3. HaOmionenue — gBieHM, OOBICHSIOMIUXCS MPUTKEHUEM W

OTTAJKMBAHUEM YACTHUIL BEILIECTBA.
Jlabopamopnvie pabomul u onvimel.
1. OmeHka JuaMeTpa aroMa METOJOM  PSAOB (c
HCIIoJb30BaHueM (poTtorpaduii).
2. OnbIThI IO HAOJIIOCHUIO TEIUIOBOIO PACIIMPEHUS Fa30B.
3. OmpITBl 1O OOHAPYXKEHHUIO JICHCTBUS CHUJ MOJIEKYJISIPHOTO MPUTSKEHUS.
JIBH:KeHHMe W B3aUMO/ielicTBHeE Tel.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHUYKEHUE.
Cxopoctb. CpenHsii CKOpOCTh MPU HEPABHOMEPHOM IBMKEHHUHM. Pacuer myTtu u
BPEMEHU JBUKECHUS.

SlBnenne unHepuMM. 3aKOH HMHEPUUH. B3auMoOAEeNCTBHE TeNl KAaK IPUYMHA
U3MEHEHUS] CKOPOCTH JBM)KEHHMS Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBsI3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B EIMHHILIC
o0beMa BEIeCTBa.

Cuna Kak XxapakTepHCTHKa B3auMoaencTBusa Ten. Cuiia yrnpyrocTd M 3aKOH
I'yka. 3mMepeHue cuiibl ¢ MOMOUIBKO AUHAMOMETpa. SIBJIEHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha IpyTHX IutaHerax. Bec tema. HeBecomocTs. Crnoxkenue
CWJI, HAIIPaBJIEHHBIX 110 OAHOM npsiMoil. PaBHOoelcTByomas cuil. Cuna TpeHus.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

Habnrogenne MexaHn4ecKoro IBUKEHUS TeNa.

N3mepenne CKOpOoCTH NPSAMOJIUHENHOTO JIBHKEHHUS.
Habnroienue siBieHus HHEPLUH.

HabGnronenne n3MeHeHusi CKOpOCTH MPU B3aUMOJICHCTBUU TEll.
CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.

o v kA W N RE

CroxeHune CHJl, HaIllPaBJICHHBIX 1O OJTHOM MPSMOM.

Jlabopamopnsie pabomel u onvimel.

1. OmpeneneHne CKOPOCTH PaBHOMEPHOTO JBUKEHUS (IIapuKa B JKUIKOCTH,
MOJIEJIH JICKTPUIECKOT0 aBTOMOOMIIS M TaK Jajee).

2. Ompenenenne CpeaHEN CKOPOCTH CKOJBXEHUS OpycKa WM IIaphKa IO
HAKJIOHHOM IUIOCKOCTH.

3. Ompenenenue MIOTHOCTUA TBEPOTO TeEa.

4. OmbIThI, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTb pacTshkeHus (nedopmariumn)

MPY>KAHBI OT TIPYIIOKEHHOW CHJTBI.



5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIbKEHHUS OT
Beca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.
JlaByieHUe TBEPABIX TeJI, ;)KUJAKOCTEH U ra3os.

Hasnenne. CriocoObl YMEHBIIICHUS U YBEIMUEHUs JaBieHus. [laBienue rasa.
3aBUCMMOCTh JaBJIEHUS raza OT o0bema, TemrepaTyphl. llepemaua maBieHus
TBEPJBIMHU TeJIaMH, >KUJIKOCTAMHU M Tazamu. 3akoH [lackansg. [lHeBMatmyeckue
MalllUHbl. 3aBUCHUMOCTb JABJICHHS >KUJIKOCTH OT TIIyOMHBI. ['mapocratnueckuii
napagokc. Coolbmaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

Atmocdepa 3emnn u atmocdepHoe napieHue. [IpuyuHBl cyrniecTBOBaHUS
BO3MyImIHONW 000oukn 3emiu. OmbiT Toppuuemmm. M3mepenue armochepHOTO
JaBJIeHUs. 3aBUCUMOCTh aTMOC(HEPHOI0 JaBJIE€HUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JlelicTBHE KUJIKOCTH Y ra3a Ha MOTPYKEHHOE B HUX TeJO. BreITamkuBaromas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.
Coobmiaroiuecst CoCy/ibl.

['mapaBauyueckun mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

o v A W N E

3aBUCUMOCTh BBITAJIKMBAIOLIEH CHJIBI OT O0BbEMA MOTPYKEHHOM YacTu
T€JIa ¥ ITIOTHOCTH KUJKOCTH.

N

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KHUJIKOCTH.
8. YCIOBHE IUIaBaHUS TEJ: TIABAHUE WJIW IOTPYKECHUE TEJI B 3aBUCUMOCTH
OT COOTHOIIICHUS TNIOTHOCTEH TeNa U KUIKOCTH.
Jlabopamopnwie pabomul u onvimol.
1. HccnepoBaHue 3aBUCMMOCTH Beca Tejia B BOJI€ OT 00bEMa MOTPYKEHHOI B
JKUJIKOCTh YaCTH TeEJa.
2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CWJIBI, JCUCTBYIONIEH Ha  TEJIO,
IIOIPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIEN CUJIbI, JCUCTBYIOIIEH HA TEJIO
B ’KMJIKOCTH, OT MacCChI TeJa.
4. OmbITBI, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTh BBITAJIKUBAIOLICH CHJIBI,
JNEUCTBYIOIIEH Ha TEJIO B KUIKOCTH, OT 00bEMA MOTPYKEHHON B JKUIKOCTh
YaCTH TeJa U OT IJIOTHOCTH KUJIKOCTH.
5. KoHcTpyupoBanue apeoMeTpa WIM KOHCTPYMPOBAHUE JIOAKU U
OIIpEIeNIEHUE €€ TPYy30MOABEMHOCTH.
PaGora 1 MOIIHOCTB. JHEPruUs.



Mexanuueckast pabota. MOIITHOCTS.

[IpocTbie MexaHU3MBI: pblYar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecHsl pbluara. l[IpuMeHeHHe MpaBuia paBHOBECUS pbluara K OJIOKY.
«3omotoe mpaBwio» MexaHukdu. KoadduuueHT mnosesHoro nedctBus (maiee —
KIIJT) mpocthix Mexanu3moB. IIpocTeie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckass »Heprusa. KuHernueckas M IOTEHUUAJIbHAsA JHEPIUS.
[IpeBpaleHrie 0OJTHOTO BH/Ia MEXAHUYECKOW HEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. ITpumepbl IPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Omnpenenenne padbOThl CHIIBI TPEHUS MPU PAaBHOMEPHOM JBH)KCHUM TeJa

10 TOPU3OHTAIBHOU IMOBEPXHOCTH.
2. HccnenoBanue yciioBuil paBHOBECHUS pblyara.
3. H3amepenue KIIJI HaKIOHHOM MIIOCKOCTH.

4. V3yueHune 3aKOHA COXPAHEHUs MEXAHUYECKON YHEPTUH.
8 KUIACC

TenmoBble ABJICHNUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. OIMbIThI, MOATBEPKAAIOILINE
OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHOKUHETUYECKOU TEOPUH.

Mopenu TBEPAOTrO, JKHAKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOKEHUN MOJIEKYJIAPHO-KUHETUYECKOM TEOPUH.
CmaurBaHuE U KaNWUISIPHBIE SIBJIEHUA. TEMI0BOE PACIIUPEHUE U CIKATHE.

Temmneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKEHHUS
yacTull. BHyTpenHsisi sHeprusi. CrnocoObl HM3MEHEHMsSI BHYTPEHHEW HHEPruUu:
TeIuionepesaya 151 COBEPIICHUE paboTHI. Bubr TEIUIoNepeaaYM:
TEIUIONPOBOJAHOCTD, KOHBEKIIHS, U3JIyUYCHHUE.

KomuuectBo TeIwioThl. YaeiabHasg TEILUIOEMKOCTHL BelecTBa. TeImIooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeEIUIOBOTo Oamanca. IlmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECCTB. YJEIbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konHjaeHcanus. Mcnapenue. Kunenue. YaenpHasi Teriora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpATypbl KHUIIEHHS OT aTMOC(EepHOro
JTaBJICHUS.

BnaxHocTh BO3ayXa.

OHeprus TOIJIMBa. Y AeNIbHAS TEILUIOTa CTOPAHMSL.



[TpuHumnel paboThl TerioBbIx ABurateneit KIIJI TerioBoro aBurarens.

TernnoBble ABUTATEIN U 3aIUTA OKPYKAIOIICH CpeIbl.

3aKoH COXpPaHCHHUA U IPCBPAICHNA SHCPIMU B TCIJIOBBIX IIPOLECCAx.

Hemoncmpayuu.

1.

2
3
4.,
5

6
7
8.
9

10.
11.
12.
13.

HaGmronenre 6poyHOBCKOTO IBUKEHUS.

Hab6mronenune nuddysun.

HaOnronenue siBneHnid cMaurBaHUs U KalMWUISIPHBIX SIBJICHUH.
HaOGmroieHue TenioBoro pacuimpeHus Ted.

W3MeHeHne AaBlieHUs Ta3a MpU U3MEHEHUU 00BbEMa M HArpeBaHUU WM
OXJIKJICHHU.

[IpaBuiia u3MepeHus TeMIepaTyphl.

Bue! Tennonepenayu.

OxnaxaeHue IPU COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHHH pabOThl BHEITHUMU CHUJIaMHU.
CpaBHeHUE TEIUIOEMKOCTEHN pa3IMYHBIX BEIIECTB.
HaoOmronenne kuneHus.

HaOmnronenune nocTostHCTBA TeMIepaTyphl IPU TUIABJICHUU.
Mojienu TenJIOBBIX JIBUTraTEICH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnbITHI 110 BBIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM MJIU caxapa.
OnbITEl 10 HAOMIOJEHUIO TEIJIOBOTO PACUIMPEHUS Ta30B, XKUJIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue AaBieHUs BO3yXa B OJTOHE MITPUILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh [IaBJICHUS BO3JlyXa OT €ro
o0b€Ma M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka rumoTe3pl JIMHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPHUUYECKOUN TPYOKE OT TEMITePATYPhI.

Habmronenne w3MeHeHUsT BHYTPEHHEH OHEpPruM Tela B pe3yJbTare
TeruIonepeaayr U paboThl BHCITHUX CHJI.

WccnenoBanue sBICHUS TEIJIOOOMEHA MPU CMENIMBAHUM XOJOJHOU H
ropsiyer BOJBL.

Omnpenenenue  KOJIMYECTBA  TEIUJIOTHI, IMOJYYEHHOTO BOJOM  TIpHU
TEITIO0OMEHE C HarpeThIM METAJUITMYCCKUM IIFTHHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIIECTBA.

HccnenoBanue nporecca uCrapeHus.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/TyXa.

Onpenenenue yaeabHOW TEMJIOTHI MIABJICHUS JbJA.



DJIEKTPUYECKHEe U MAaTHUTHBIE SIBJICHH.

Onextpuzauus Teda. J[Ba poma 3JIEKTpUYECKHX 3apsaoB. B3aummoneinicTBue
3apsOKeHHbIX  Ted. 3akoH KyiioHa (3aBUCHMMOCTh CHJIBI  B3aMMOJEWUCTBHUSA
3apsKEHHBIX TEJ OT BEJIMYUHBI 3apS0B U PACCTOSTHUS MEKIY TEIaMH).

Onextpuyeckoe mnoisie. Hanpssk€HHOCTH 3nekTpudeckoro mosst. [lpunHimn
CYINEPHO3ULINHU AEKTPUIECKUX IM0JIEH (HA KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTApHBIA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBOOHMKM W JMAJIEKTPUKU. 3aKOH  COXPAaHEHMS
IIEKTPUYECKOTO 3apsija.

ONEeKTPUYECKUA TOK. YCIOBHS CYLIECTBOBAaHUS JJIEKTPUUYECKOIO TOKA.
HcTOYHUKN TOCTOSHHOrO TOKa. JIeMCTBHUSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpudeckas nenb. Cuna  TOKa.  DIEKTPUYECKOE  HaIPSOKEHUE.
ConpoTHBIIEHHE MPOBOJHUKA. Y IEJIBHOE CONPOTUBIEHUE BewlecTBa. 3akoH Oma
oI ydactka nenu. llocnemoBatenbHOE M mapajuIeNIbHOE  COCIMHEHHE
IIPOBOJHUKOB.

Pabota ©W MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH JDxoyns—JleHua.
DneKTpuYecKre ey U MOTPEOUTENH IEKTPUIECKOi sHeprun B ObiTy. KopoTkoe
3aMBbIKaHHUE.

[locTossHHBIE ~ MarHuThl.  B3auMoOAEMCTBHE  IOCTOSHHBIX ~ MAarHUTOB.
MarauTHoe nosie. MaraHuTHOE 1noJie 3eMJIM M €r0 3Ha4€HHE JUIsl )KU3HHU Ha 3eMIIE.
OnmeiT  Opcrena. MarauTHoe T1oJe  DJIEKTpUYECKOro Toka. [IpumeHenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM.
DNEeKTpOABUIaTENb IOCTOSIHHOTO TOKa. VICIOIb30BaHHME 3IIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnbitel apanes. SBnenue 35ekTpoMarauTHON nHAYKuuu. [IpaBuno Jlenua.
DIJIEKTPOreHEPATOP. CnocoOb1 ITOJTYYEHHUS ANEKTPUYECKOU SHEPIuHu.
DNEKTPOCTAaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUH.

Hemoncmpauuu.

DJeKTpU3aLus Tell.

JIBa pozna 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.

DJIEKTPOCTAaTUYECKAS] HHAYKIHUS.

3aKOH COXPAHEHMS SJIEKTPUYECKUX 3apsA0B.

[IpOBOAHUKY U TUDIIEKTPUKH.

MoaenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKYN IOCTOSITHHOTO TOKA.

JIeicTBHS DIAEKTPUYECKOTO TOKA.

L 00 N o vk wWwN R



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

DJIEKTPUUECKHUI TOK B 5KUJKOCTH.

["a30BbIl1 pa3psia.

N3mMepeHune CHIIbl TOKa aMIIEPMETPOM.

N3MepeHune 37eKTPUIECKOTO HAMPSIAKEHUST BOJIbTMETPOM.

Peocrar n MarasuH cOnpoTUBIICHUN.

BzaunmojeiicTBre IMMOCTOSTHHBIX MAarHUTOB.

MoenupoBaHrue HEBO3MOXKHOCTH Pa3/ICICHUS TTOJII0COB MAarHUTA.
MopenupoBaHuE MarHUTHBIX TIOJIEH MOCTOSHHBIX MarHUTOB.
OnbIT IpcTena.

MarnuTtHoe 1oje Toka. DJIEeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.
DJIEKTPOABUTATEND TIOCTOSHHOTO TOKA.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

OnbiTl Dapajes.

3aBUCMMOCTh HAIlPaBJICHUS MHAYKIIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBCHHSI.

DJIEKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimel.

1.

o v s~ W

10.
11.

OnpIThl O HAOMIOACHUIO DJJIGKTPU3AIMU TeNl MHAYKIUEH U TpHU
CONPUKOCHOBEHHH.

HccnenoBanue OEUCTBUS DJIEKTPUYECKOIO IO HA IIPOBOJHUKH U
JUAJIEKTPUKH.

C6opka u npoBepka padOoThI JEKTPUYECKOM 1IETTH MOCTOSSHHOTO TOKA.
W3mepeHne U peryaupoBaHue CUIIbI TOKA.

N3mepenne U peryampoBaHue HANPSKEHNUS.

HccenenoBanre 3aBUCMMOCTH CHIIBI TOKA, MAYIIETO YEPE3 PE3UCTOp, OT
COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.

OnbIThl, JIE€MOHCTPUPYIOIINE 3aBUCHUMOCTh ANEKTPUUYECKOTO
COTNPOTHUBJICHUSI TIPOBOJHUKA OT €ro JJIUHBI, IUIONIAJN TOMEPEUYHOIO
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBuia CIOXKEHUS HANPsHKEHUUW TIPU  TIOCJIEI0BATEIILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia il CUJIBI TOKAa NpPH TapauieIbHOM COEIUHECHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOUIHOCTU  AJIEKTPUUYECKOTO TOKA, BBIAEISEMOW Ha
pe3ucrope.



12. MccnenoBanue 3aBUCUMOCTH CWJIBI TOKA, MAYIIErO 4Yepe3 JIAMIIOYKY, OT
HaIpsKEHMS Ha HEW.

13. Onpenenenne KIIJ[ Harpesarens.

14. UccnegoBaHre MarHUTHOTO B3aUMO/ICHCTBUS TOCTOSIHHBIX MarHUTOB.

15. I3yueHne MarHuTHOro NOJISI MTOCTOSIHHBIX MarHuTOB  IpHU

UX 00BEIMHEHUH U Pa3/ICICHUH.

16. MccnegoBaHue 1eMCTBUS 3JIEKTPUUECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.

17. ONBITEL, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aMMOJCHCTBUS
KaTylIKA C TOKOM M MarHuTa OT CWJIBI TOKAa M HallpaBJICHUS TOKA B
KaTyLIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue 1 nu3ydeHue padoThl AIEKTPOABUTATEIS.

20. U3mepenne KIIJI anmekTpoaBUraTesibHOM yCTaHOBKH.

21. OmBITBl IO HMCCJEAOBAHMIO SIBICHMS 3JIEKTPOMATHUTHOM WHIYKLHWH:
WCCJIEIOBAHNE W3MEHEHMI 3HAYEHHs M HaIpaBJIEHUS WHIYKIIMOHHOTO
TOKaA.

9 KIIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO MABWXKEHUA. PaBHOMEpHOE MPAMOJIMHEWHOE
nBrkeHne. HepaBHoMepHOe npsAMoauHeEiHOe ABM>KeHHE. CpenHssi 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHUM.

VYckopenue. PaBHOyckopeHHOe mpsMoiuMHelHHoe aBMkeHue. CBoOonHOe
najgenue. OnbiThl ["anumnes.

PaBHOMEpHOE ABMMXkEHUE MO OKpY>KHOCTH. llepron u yacrora oOpauieHus.
JInnerHasa u yrioBasi CKOpocTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

[IepBbiii 3ax0H HbtoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HproToHa.
[IpuHIMIT CynepHO3UIIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHUs: cujia TPEHUS CKOJIbKEHUS, CHJia
TPEHUSI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOPEHHE CBOOOIHOTO
nageHus. JlBwxkenue ruianer Bokpyr ComnHpa. IlepBas kocMuueckass CKOPOCTb.
HesecoMocTs 1 neperpysku.

PaBHOBecue maTtepuanbHON TOUkH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynsc tena. M3MeHeHne umitynbca. MImyabC cuiibl. 3aKOH COXPaHEHHS
UMITyJibca. PeakTuBHOE ABUKEHHE.



Mexanudeckass pabora M MOIIHOCTb. PaboTa cull TSHKECTH, YNPYTOCTH,

TpeHus. CBA3b 3HEepruu u padoTsl. [loTeHInanbHas 3HEPrus Tela, NOJHATOrO Hajl

ITOBEPXHOCTHIO 3eMJn. [loTeHIManbHas sHEprus cxaTon npyxuHsl. Kunernueckas

OHCPIHUA. TeopeMa 0 KHHETUYECKOU OHCPIUH. 3aKoH COXpaHCHUA MEXaHUYECKOU

SHEPIUH.
Hemoncmpauuu.

1.

o v MW

8.
9.

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

Habnrogenne MexaHn4ecKoro JBHKEHUS TeJa OTHOCUTENIBHO Pa3HbBIX TEJ
OTCU€TA.

CpaBHEHHE TyTe W TPACKTOPUM JBMKEHHSI OJHOIO M TOTrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHMUS.
HccnenoBanre Npu3HaKOB PAaBHOYCKOPEHHOI'O JIBUKCHUS.

HabGnronenue nBM>KEHHS Tela IO OKPYKHOCTH.

HabmroieHue MexaHn4ecKux sBJICHUH, MPOUCXOASIIUX B CUCTEME OTCUETa
«Tenexka» 1npu €€ pPaBHOMEPHOM M  YCKOPEHHOM JIBUKEHUU
OTHOCUTENBHO KaOMHETA (PU3MKH.

3aBUCUMOCTh YCKOPEHHs Teja OT MacChl Tejla M JIEHWCTBYIOIIEH HAa HEro
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBUKECHUH.

[lepenaya uMIryabca mpu B3auMOJEHCTBUM TE.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUH TEIL.

CoxpaHeHre UMITYJIbCA MPU HEYTIPYTOM B3aMMOJICCTBUH.

CoxpaHeHue uMITyJIbca Npu adCOJIIOTHO YIPYTOM B3aUMOJACHCTBUU.
HabroieHue peakTUBHOTO ABM)KECHUS.

CoxpaHeHre MEXaHUYECKOM SHEPTrUuu pH CBOOOTHOM MaJICHUU.
CoxpaHeHHEe MEXaHUYECKOW SHEPTUH NPU JIBHKEHHUH TEJIA MO IEUCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa [jii pa3roHa M JAIbHEHIIEr0 PaBHOMEPHOIO
JIBUKEHUS IIapUKa WU TEJICKKHU.

OrnpeneneHue CpeaHE CKOPOCTH CKOJIBKEHHUSI OpycKa WM JBH)KCHUS
[IapyKa Mo HaKJIOHHOM IJIOCKOCTH.

OrnpenenieHue yCKOpEHHMSI Tejla MpPU PaBHOYCKOPEHHOM JIBHKEHUU TIO
HAKJIOHHOM MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHHU IMPU PABHOYCKOPEHHOM
JIBMOKCHUHU 03 HavallbHOW CKOPOCTH.



5. IlpoBepka THMOTE3bl: €CIM TIPH PABHOYCKOPEHHOM JBIDKCHUHU 0€3
HayaJbHONH CKOPOCTU IYTU OTHOCATCS KaK PsAJ HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. MccienoBaHue 3aBUCHMOCTH CHJIBI TPEHUS CKOJIBXKEHHS OT CHJIbI
HOPMAaJIbHOTO JIABJICHHUSI.

7. Onpenenenue kKodQPUIMEHTa TPEHUS CKOTbKEHUS.

8. OmnpeneneHue ;KECTKOCTH MPY>KUHBI.

9. OmpeneneHue pabOTHl CUJIBI TPEHHUS NPU PABHOMEPHOM ABMXKEHHUM Tella
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Onpenenenre padbOThl  CHJIBI  YOPYTOCTH TMpU TOABEME Tpy3a C
HCTIOJIb30BaHUEM HETIOJIBHKHOTO M TTOABMKHOTO OJIOKOB.

11. I3ydeHue 3aKOHa COXPAHEHUS IHEPTHUU.

Mexanuveckue Kojie0aHusi M BOJIHBI.

KonebarensHoe npmwkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOaHUI: TEpUOT,
4acToTa, aMIUIMTy1a. MaTeMaTHdeCKui U NPY>KUHHBIM MasTHUKU. [IpeBpaineHue
DHEPIUH IIPH KOJIeOATSIHPHOM JIBUKEHUH.

3aryxaronme — kosieOaHus.  BbIHyxaeHHble — KosieOaHusi.  Pe3oHaHc.
Mexannueckue BosHBI. (CBOMCTBA MEXaHWYECKUX BOJH. [IpomonpHble W
MONEpEYHbIEe BOJHBIL. J[MMHA BOJHBI U CKOPOCTh €€ pacnpoCTpaHEHHUS.
Mexanuyeckue BOJIHBI B TBEPJIOM TeJ€, CEHCMUYECKUE BOJIHBI.

3Byk. ['pomMKkocTh 3BykKa M BbICOTa TOHA. OTpakeHue 3ByKa. MHpa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue koneOaHWM TeJI MOJX OEWCTBUEM CHIBI TSKECTH W CHIIBI
YIPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmroienne BeIHYKICHHBIX KOJICOaHUM U pe30HaHCa.
Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).
Hab6nronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o v B W N

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnwie pabomul u onvimel.

1. OmpeneneHne  4acTOTbl U nepuona  KojebaHuit
MaTeMaTUYECKOT0 MasiTHHUKA.

2. Ompenenenrie 4acTOThl U IEPHOJIa KoieOaHUi MPY>KUHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpUOJia KOJEOAHUI MOJBEIIEHHOTO K HUTU

rpy3a OT JIJTUHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTHU MepUOa KOJeOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.



5. IIpoBepka HE3aBUCUMOCTH MepuoAa KoJieOaHUM Tpy3a, MOJIBEIICEHHOTO K
HUTH, OT MacChl Ipys3a.
6. OmbIThI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  IMEpHoja  KosieOaHui
MPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.
7. U3mepenue yckopeHus cBOOOIHOTO MaJCHUSI.
JIEKTPOMATHUTHOE 110J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMarHuTHOE  ToJIe.  ODJEKTpOMAarHuTHble  BoJHBL.  CBOMCTBa
AIIEKTPOMArHUTHBIX BOJH. Illkama saeKkTpoMarHUTHBIX BOJIH. Mcnonb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIl COTOBOM CBS3H.

DIneKTpoMarauTHas npupoja csera. CKOpocTh cBeTa. BolHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. M3yueHue CBOMCTB AJEKTPOMATHUTHBIX BOJIH C IMOMOIIBIO MOOHIBHOTO

TenedoHa.
CBeToOBBIC SIBJICHHUS.

JlyueBas  momens  cBera.  Mcrounmkm — cBeta.  [Ipsamonunernnoe
pacnpoctpanenue cBeta. 3atMeHus Connna u JIlynsl. Otpaxkenue cBera. 11nockoe
3epKajo. 3aKOH OTPaXKEHHUS CBETA.

[Ipenomnenue ceera. 3akoH npenomieHus cBeta. [lonHoe BHyTpeHHEE
OTpaX€HUE CBETA. Hcnonb3oBaHue MOJIHOTO BHYTPEHHETO

OTpaXEHUsI B ONTHUYECKUX CBETOBOJAX.

Jlunza. Xom gnydeit B JsmH3e. Ontuueckas cucrema ¢oToanmnapara,
MHUKpPOCKOIIa M Teneckona. ['Ja3 kak onTuyeckas cucTema. bium3opykocTs u
JATbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekTp. Omnbitel HbtoToHa. CroxkeHue
CHEKTpalbHBIX IBETOB. Juciepcust cBeTa.

Hemoncmpauuu.

1. [IpssmMonuHEHOE pacpOCTPAHEHUE CBETA.

2. OTtpaxeHue cBeTa.

3. [lonyuenne wu300paxkeHUW B IUIOCKOM, BOTHYTOM M BBIIYKJIOM
3epKajiax.

4. [Ipenomiienue cBera.

5 OnTuyeckuii CBETOBO/.
6. Xop nydeit B coOuparonieit JIMH3e.
7 XO0J Iy4Yer B pacCeuBaIOIIEH JIMH3E.



8. [Toyyenue n300paxeHuit ¢ TOMOUIBIO JTUH3.

9. [TpuHuun aevictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mognens ria3sa.

11. PasnoxxeHue 6enoro ceera B CHEKTP.

12. [TomyyeHnue Oeoro cBeTa MpU CJIOKEHWU CBETA Pa3HbIX LBETOB.

Jlabopamopnvie pabomul u onvimel.

1. HccnegoBanue 3aBUCMMOCTH yIJla OTPaKEHUS CBETOBOrO Jy4ya OT YyIJia
naJeHUsl.

2. M3ydeHue xapakTEpUCTHK U300pAKEHUA MIPEAMETA B IUIOCKOM 3€pKaJe.

3. HccnepoBaHue 3aBUCHUMOCTH yIJjla MPEJIOMIICHHS] CBETOBOIO JIyda OT yTIJia
NAJICHUS HA TPAHULIE «BO3LyX—CTEKIION.

4. [lonmyuyeHue n3o0paxeHHi ¢ TOMOIIbIO COOMPAIOILEH JINH3BI.

5. Onpenenenue (HOKYCHOTO PacCTOSTHUSA U ONTHYECKON CUJIbI coOMparomieit
JIMH3BI.

6. OMBITHI 1O PA3JI0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. ONBITBI 1O BOCHPUATHIO LIBETA MPEIMETOB IPU HUX HAONIOIEHUU Yepes3
L[BETOBbIE (DPUIIBTPBI.

KBaHTOBBIE SIBICHUS.
OmneiTel Pe3epdpopna v mianerapHas mozenb atoma. Mojens atoma bopa.
HcnyckaHne v noryomenne ceera aroMoM. KBaHThl. JIMHeyaTble CIEKTPHI.

PanunoaktuBHOCTh. Anbda, Oera- u ramma-usnydenus. CTpoeHue aTOMHOTO
anpa. Hykinonnas wmozens aromHoro sngpa. HM3zoromsl.  PannoaktuBHBIE
npeBpatienus. [lepron momypacmnana aTOMHBIX SIED.

SnepHble peaknuu. 3aKOHbI COXPAHEHHUs 3apsi0OBOTO U MAacCOBOrO YHCEIL.
OHeprus cBsI3M aTOMHBIX saep. CBsA3b Macchl W SHepruu. Peakuuu cHUHTE3a U
nenenus anep. ctounuku sneprun CosHIA U 3BE3.

SnepHas sHepreTuka. JleMCTBUS PaAMOAKTHUBHBIX W3JIyYEHUM Ha >KUBBIC
OpTraHU3MBI.

Hemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U MOTJIONIEHUS.
CrekTpbl pa3IuyHbIX Ta30B.

CnekTp BoAopo/a.

HaGmronenue tpexoB B kamepe Bunbcona.
PaboTa cuérunka HOHU3UPYIOUIUX U3ITYyYEHUH.

o vk w N

Peructpanust wm3nydeHHss NPUPOIHBIX MHUHEPAIOB W TMPOIYKTOB.
Jlabopamopnsie pabomel u onvimel.
1. HaGnromeHue CIUIONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.



2. HccnenoBanue TpPEKOB: U3MEPEHHE SHEPTUU YACTHUIBI MO TOPMO3HOMY
nyTH (110 dotorpadusim).

3. H3mepenue paaroakTUBHOTO (OHA.

IToBTOpPHUTEIHLHO-00001IAO A MOAYJIb.

[ToBTOpHUTENHEHO-0000IIAOIINH MOy MIPEIHA3HAYEH ISl CUCTEMATH3AIHH
U O0OOIIeHWs] MPEAMETHOTO  COJEp)KaHUS M OMNbITa  JCSATCIBHOCTH,
MPUOOPETEHHOTO TIPU M3YUYCHUH BCETO Kypca (PM3MKH, a TAaK¥KE IS TOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy N0 (u3uke uis oO0y4aroumxcs,
BBIOpABIIHX ATOT YUCOHBIH MPEAMET.

[Ipu M3ydeHUM TAHHOTO MOJYJISI PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BUJIBI
JeSTEILHOCTH, HA OCHOBE KOTOPBIX 00€CIeUnBacTCs JOCTHXKEHUE MPEAMETHBIX U
METalpeJMETHBIX ~ IUIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, Gopmupyercs
€CTECTBEHHOHAYYHAass TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIICIOBAHUS
SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMCHUSIMH OOBICHATH (Pu3ndeckue
SBJICHUS, TPUMEHSS TIOJy4YCHHbIE 3HAHUA, pellaTh 3aJayd, B TOM YHCIE
KaueCTBEHHbBIE U IKCIIEPUMEHTAIbHBIE.

[IpuHIMTIUATBHO AESATEIBHOCTHBIN XapakTep JAHHOTO pasjiesia peaan3yeTcs
32 CY€T TOro, 4Yro OOydYalIIHecs BBIMOIHIIOT 3aJaHusd, B KOTOPHIX UM
npeIaraeTcs:

Ha OCHOBE IMOJYYEHHBIX 3HAHHUI pacliO3HaBaTh U HAYYHO OOBSICHATH
bu3ndecKkue SBJACHUS B OKpYXalomed NpHpPOAEC W TOBCEAHEBHON JKHU3HWU;

WCITIOJIb30BATh HAYYHBIE METOJIbI UCCIICIOBAHUS (DU3NYECKUX SBJICHUHN, B TOM
YUCJIC I MPOBEPKU TUIIOTE3 W MOTYUYEHUS TEOPETHUECKUX BBIBOJIOB; OOBSCHSTH
HayYHBIE OCHOBBI Ham0oOJiee BaXXHBIX JOCTHIKCHHUH COBPEMEHHBIX TEXHOJIOTHH,
HaIMpuMep, MPAKTUUYECKOT0 MCIOIb30BAHUS PA3IMYHBIX MCTOYHHKOB DHEPTUU Ha
OCHOBE 3aKOHA MPEBPAILEHUS U COXPAHEHHUS BCEX U3BECTHBIX BUOB IHEPTHUHU.

Kaxnmas w3 TeM JaHHOTO MOJYJS BKJIIOYAET OKCHEPUMEHTAIBHOE
uccienoBanne 0000IIaronero xapakrepa. MofyJib 3aBepliacTcsi MpPOBEIECHUEM
JIMarHOCTUYECKOU M OILICHOYHOM pabOoThI 32 KypC OCHOBHOTO 00111er0 00pa3oBaHus.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUAA

W3ydenne (HpU3MKU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HAIpPaBICHO
Ha JIOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

B pesynbTaTe uzyueHus u3NKA Ha ypOBHE OCHOBHOI'O 00IIero o0pa3oBaHus
y oOyuatomerocsi 0yyT c(pOpMUPOBaHbI CIAEAYIONINE JTUUYHOCTHBIE PE3yJIbTaThl B
JaCTH:

1) NIaTpMOTHYECKOT0 BOCITUTAHMS:

- TPOSIBJIEHHE HWHTEpEcCa K MCTOPUM U COBPEMEHHOMY COCTOSIHUIO
POCCUNCKON (PU3HUECKON HAYKH;

* - IEHHOCTHOE OTHOILLIEHUE K JTOCTHKEHHUSIM POCCUNCKHUX YUEHBIX-(PU3HKOB;
+2) rpa’!KAAHCKOI0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

«- TOTOBHOCTh K aKTHMBHOMY YYacTHIO B OOCYXJICHHH OOIIECTBEHHO
3HAQUUMBIX M OTUYECKUX MPOOJIEM, CBS3aHHBIX C TPAKTUYECKUM
MPUMEHEHUEM JOCTHUKEHUN (PU3UKY;

* - OCO3HAaHHE BAXKHOCTHU MOPAIBHO-3TUYECKUX MPUHLMUIOB B ACATECIBHOCTHU
YYEHOrO;

*3) 3cTEeTHYEeCKOr0 BOCIIMTAHUSA:

* - BOCIIPUSITHE ICTETUYECKUX KAaUueCTB (PU3MUECKON HAYKU: €€ TapMOHUYHOTO
IIOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

*4) IEHHOCTH HAYYHOI'0 ITO3HAHUSA:

*- OCO3HAHME ILIEHHOCTH (PM3MUYECKON HAyKH KaK MOIIHOIO HHCTPyMEHTa
IIO3HAHHWS  MHPA, OCHOBBI  PAa3BUTUsS  TEXHOJIOTHUM, BaXKHEUIIEH
COCTaBJIIIOLIEN KYJIbTYPBI;

* - pa3BUTHE HAYYHOU JII0OO3HATENILHOCTH, MHTEPECA K HCCIIEA0BATEIbCKON
NEATEIbHOCTH;

- 5) (¢popMupoBaHus KyJIbTYpPbl 310pPOBbSl M IMOLMOHAJIBLHOIO
OJ1aromnoJryums:

- OCO3HaHHWe IeHHOCTH Oe3omacHoro oOpa3a >XHM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXKHOCTH MPaBHJI O€30MAaCHOTO MOBEIACHUS Ha
TpaHCIOpTE, Ha JIOporax, ¢ JMEKTPUUYECKUM U TEIJIOBBIM 000PY/I0BaHUEM
B JJOMAIIIHUX YCIIOBUSX;

« - cOpMUPOBAHHOCTh HaBbIKa pediiekcuu, NMPU3HAHUE CBOErO IpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYyroro YeJIoBeKa;



+6) TPYA0BOI0 BOCIIUTAHUSA:

- aKTMBHOE Y4YacTH€ B PEIICHWU MPAKTHUUYECKUX 3a7ay (B paMKax CEMbH,
oOpa3oBaTeIbHON OpraHU3alMK, TOPOJa, Kpas) TEXHOJIOTHYECKOW U
COLIMAJIbHOM HAIpPaBJICHHOCTH, TPEOYIOIUX B TOM YHUCIE U (PU3NYECKUX
3HAHUM;

* - THTEPEC K MPAKTUICCKOMY M3YUEHHUIO PO ECCHi, CBI3aHHBIX C (PU3HKOM;
+ 7) 3K0OJIOTHYECKOr0 BOCTIMTAHUSA

« - OpUCHTAIIMS Ha MPUMEHEHWE (HU3NYSCKUX 3HAHUU IS pEelIeHUs 3a/1ad B
00JIaCTH OKPY’KAIOIICH Cpe/bl, TUIAHUPOBAHUS TOCTYIIKOB M OICHKH WX
BO3MOYKHBIX MOCIICICTBUN [T OKPYKAIOIIEH CPEIbI;

* - OCO3HAHME TJIO0ATBLHOTO XapaKTepa DKOJOTHYSCKUX MPOOIeM U MyTeH MX
pELICHUS;

«8) ajanrTanuM K U3MEHSIOIIMMCS YCJIOBUAM COLHUAJBHON M MPUPOAHON
cpeabl:

- TOTPEOHOCTh BO B3aWMOJICUCTBUU TPU BBHINOJHEHUU HCCICAOBAHUNA U
MPOEKTOB (PU3NUECKON HAMPABICHHOCTH, OTKPBHITOCTh ONBITY U 3HAHUSAM
JPYTHUX;

+ - TIOBBIIICHUE YPOBHS cBOCH KOMIIETEHTHOCTA 4Yepe3

MPAKTUYECKYIO ACSATEIBHOCTD;

«- TMOTPeOHOCT, B (OPMUPOBAHMHM HOBBIX 3HAHWUW, B TOM YHCIIE
dbopMyIMpOBaTh HACH, TOHATHSA, THUIOTE3bl O (U3UYCCKHX OOBEKTAX W
SIBJICHUSIX

- OCO3HaHHE Je(PUIIUTOB COOCTBEHHBIX 3HAHUU U KOMIIETCHTHOCTEH B
00JacTH (PU3HKHY;

s - TJIAHUPOBAHHWE CBOCTO PAa3BHUTHsS B MPUOOPETEHUH HOBBIX (PU3MUECKHUX
3HAHUI;

- CTpeMJICHWE aHAJIM3WPOBaTh W BBIABIATH B3aUMOCBS3H TPUPOJIHI,
oOIIecTBa U YKOHOMHKH, B TOM YHCIIE C HCTOJb30BaHHEM (HU3UUECKUX
3HAHMU;

- OLICHKA CBOMX JIEUCTBUU C YYETOM BIMSIHHUS HA OKPYXKAIOIIYI Cpeny,
BO3MOYKHBIX TJIOOQTBHBIX TTOCIIECTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbraTe OCBOEHHUS MporpamMmbl M0 (PU3MKE HAa YpPOBHE OCHOBHOTO
oO1iero oopa3oBanus y oOydaromnierocsi OyayT copMUpOBaHEI MeTaNpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE IIO3HABATEIILHBIC YHUBEPCAIbHBIC yUeOHbBIC ICHCTBHS,



KOMMYHHMKAaTUBHbBIE  YHUBEPCAJIbHbIE  Y4YeOHbIE  JEHCTBUS,  PpEryJSTUBHBIC
YHUBEpCaIbHbIE YUEOHBIE IEUCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

Ba3oBnle Jjornyeckue 1eiicTBUA:
* BBISIBIIATH M XapaKTEPU30BATh CYIIECTBCHHBIC TPU3HAKN O0HEKTOB
(sBNIEHUN);
s yCTAHABJIWBATh CYIICCTBCHHBIN IMPU3HAK KIIACCH(PUKAIIMH, OCHOBAHUS JIJIS
0000IIIEHNS U CpaBHEHUS,
* BBIIBJIATh 3aKOHOMEPHOCTH W TIPOTHBOPEUHS B paccMaTpUBaeMbIX (pakTax,
JAHHBIX ¥ HAOIIOJEHUSAX, OTHOCSIIUXCS K (PU3NUECKUM SIBICHUSIM;

* BBIBJIATh TIPUYMHHO-CJICICTBEHHBIC CBSI3M TMPU HM3YYCHHH (HU3UUECKUX
SIBJICHUI U TIPOIIECCOB, JEJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JETYKTHUBHBIX
¥ WHIYKTUBHBIX YMO3aKJIIOUCHUN, BBIBUTATh TUIIOTE3bI O B3aMMOCBSI3SIX
(bU3NYECKUX BEJINYHH;

* CAMOCTOSITEJIBHO BBIOMPATh CIIOCO0 perieHust yueOHoi Ghu3nueckoi 3aaauu
(cpaBHEHME HECKOJIbKMX BAapUAaHTOB pEIICHHs, BbIOOp HaumboJee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBarebCKue 1eCTBUA:

* CTIOJIH30BaTh BOITPOCHI KaK MCCIIEIOBATEIHCKUA HHCTPYMEHT ITO3HAHUS;

* IPOBOJIUTH TI0 CAMOCTOSITEILHO COCTABJICHHOMY TUIAHY OIIBIT, HECIOXHBIN
(GU3MYECKU DKCIEPUMEHT, HEOONbIIOE HCCIeI0BaHue (HU3UUECKOTO
SIBJICHUS,

* OIIEHUBAaTh HAa MNPUMEHUMOCTH W  JIOCTOBEPHOCTh  HMH(OPMAIIUIO,
TIOJTYYCHHYIO B XOJI€ HCCIICIOBAHUS UJIH SKCIIEPUMEHTA;

* CAMOCTOSITENIBHO (POpMyJIHpoBaThH 000OIIEHHSI M BBIBOJBI MO pe3yJibTaTaM
MPOBEIEHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHUS;

* IPOTHO3UPOBATh  BO3MOXKHOE  JajbHEHIIee  pa3BuUTHE  (U3HUUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATH MPEIOIOKEHUS 00 MX PA3BUTHH B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora c undopmanueii:

* IPUMEHATH PA3JIMYHBIC METOJIbI, HHCTPYMEHTHI M 3aIllPpOCHl MPHU TOUCKE U
orOope WHGPOPMANMKM WA JAHHBIX C YYETOM TPEIJIOKEHHOW y4eOHOM
(bU3UYECKOM 3a7a9H;

* AaHAJTU3UPOBATh, CUCTEMATU3UPOBATH W HWHTEPHPETUPOBATH WH(OOPMAIUIO
pa3TUYHBIX BUIOB B (POPM MIPENCTABIICHNUS,



*+ CAMOCTOSITCIBHO ~ BBIOMpAaTh  ONTHUMAIbHYIO  (OpMYy  TIpeCTaBIICHUS
uHQOpMAIMU W WUIIOCTPUPOBATh pEIIaeMble 3aJadd  HECJIOKHBIMHU
CXeMaMH, TuarpaMmMamMu, HHOU TpaduKoi M X KOMOWHAITASMH.

KoMMyHMKATHBHBIE YHUBEPCAJbHbIE YUeOHbIE TeHCTBHS:

*B XO0JIc OOCYXIEHHUS yd4eOHOTO MaTepualia, Pe3yJbTaToB JaOOPATOPHBIX
paboT M IPOEKTOB 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYkKITaeMOU TEMBI U
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC HA pEIICHUE 3aJa4d W TOJCpKAHUE
01arokenaTeaIbHOCTH OOIICHUS;

* COIIOCTABJISITh CBOU CYXKJICHHS C CYXKICHUSAMU JIPYTUX YYaCTHUKOB JHANOra,
OoOHapYy>KUBaTh PA3JIMINE U CXOJCTBO MO3UITHIA;

* BBIp@XKaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX U MMUChbMEHHBIX TEKCTAX;

* MyOJIMYHO TIPEJCTABIATh PE3YNbTATHl BBITIOJHEHHOTO (DH3UYECKOTO OIBITA
(9KCIIepUMEeHTa, UCCIIeI0BaHuUs, TIPOCKTA);

* IOHUMATh W WCITOJIH30BaTh MPEUMYINECTBA KOMAHAHOW W WHIWBHUIYTBHON
paboThI MPU PEIIEHNHU KOHKPETHON (DU3NUECKON MpOoOIeMBI;

* MPUHUMATBH eI COBMECTHOM JIEATECILHOCTH, OPTAaHN30BBIBAThH JCHCTBUS TIO
e€ JOCTIKEHHUIO: paclpenesisaTh poju, oOCYyXmaTh TPOIECCHl U
pe3yJIbTaThl COBMECTHOM paboThI, 00001IaTh MHEHUSI HECKOJBKHUX JIFOICH;

* BBITIOJTHATh CBOIO YacTh pabOTHI, JOCTUTAsT KAYeCTBEHHOTO pe3yibTaTa IO
CBOEMY HAIIPaBIICHUIO W KOOPAWUHHUPYS CBOM JCHCTBHS C JPYTUMHU
YJICHAMH KOMaH/IbI;

* OIICHUBATh KaueCTBO CBOETO BKJAJa B OONIUH MPOAYKT IO KPUTCPHSIM,
CaMOCTOSITEIILHO C(HOPMYITHMPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

* BBISIBJIATH MPOOJIEMBI B )KU3HCHHBIX M YUCOHBIX CUTYAIHSIX, TPEOYIOMINX IS
pereHns GU3nIeCKuX 3HAHWM;

* ODHCHTHPOBATHCS B PA3IMYHBIX  TOAXO0JaX  MPUHATHS  PEIICHUU
(MHIMBUAYyaTbHOE, TIPUHATHE PEIICHHWS B TPYIIE, MPUHATHE pEIIeHUMN
TPYIION);

* CAMOCTOSITEIIBHO COCTaBJIATh aJTOPUTM peliecHUs (GU3NYESCKOW 3a/1audl VI
MJIaHa KCCIEAOBAHUS C y4ETOM HMMEIONIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATH IIPeIjiaraéMbie BApUAHTHI PEIICHUN;

« Ie7aTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:
« 1aBaTh aJIEKBATHYIO OIICHKY CUTYaIluu U TpeJjIarath 1jiaH e€ N3MCHCHHUS,



« OOBSACHATh  MPUYMHBI  JOCTHXKEHUS  (HEAOCTMXKEHHS)  PE3YyJbTaTOB
NEeSATEIbHOCTH, 1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

« BHOCUTb KOPPEKTUBBI B JAESITEIBHOCTh (B TOM YMCIE B XOJ BBIIOJHEHUS
(U3NYECKOTO MCCIEAOBAHHUA WM IPOEKTAa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBIIMXCS CHUTYyallMd, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

* OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIIN U YCIOBUSM,;

* CTaBUTh €051 Ha MECTO JIPYroro 4ejJoBeKa B XOJ€E CIopa WU JUCKYCCHM Ha
HAy4HYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYTOro;

« IpU3HABaTh CBOE MPABO Ha OIIMOKY IpU pEeIeHUH (PU3NUECKUX 3a/1ay WIH B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

HPEAMETHBIE PE3YJIbTATDBI

K xoHIily 00ydenus B 7 Kjacce npeIMETHbIE Pe3yIbTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
* ICTIOJIb30BATh MOHATHUA: (PU3NUYECKUE U XMMUYECKHUE SIBICHUS, HAOIIOECHUE,
HKCIIEPUMEHT, MOJIENb, TUIIOTE3a, CAUHUIIBI (PU3MUECKUX BEJIMYHUH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHHMS BemecTBa (TBEpIOE, IKHUIKOE,

razoo0paszHoe), MEXaHHYECKOe JBH>KCHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJMHENHOE), TPACKTOPUs, PAaBHOJACHCTBYIOIIAS
cwia,  aedopmamms  (ympyras, — IJIaCTHYECKas),  HEBECOMOCTb,

COOOIIAIOIINECS COCYbL;

- paznuuath sBieHUS (IUddy3us, TEMIOBOE BUKEHUE YACTHI] BEIIECTBA,
PAaBHOMEpPHOE  JBW)KCHUE, HEPAaBHOMEPHOE  JIBW)KCHHME, HMHEpPLMS,
B3aUMOJICMCTBUE TEJI, PABHOBECHUE TBEPIBIX TEJ C 3aAKPEIJIEHHOW OCHIO
BpalleHus, Mepenaya AaBJICHHUS TBEPIABIMU TEJNAMH, >KUIKOCTIMU U
razamy, armMocepHoe JaBi€HHUE, IUIaBaHUE TeJ, [MPEeBPALLEHUS]
MEXaHUYECKOM HHEPrur) MO OMUCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3NYECKOE SBIICHUE;

- pacro3HaBaTh  MPOSABICHUWE  HU3YYEHHBIX  (U3MUECKUX  SBJICHUM B
OKpYy’)XalollleM MHupe, B TOM 4Hclie (U3UYECKUE SBJICHHUS B IMPHUPOE:
IPUMEPBI JBMXKEHUSI C Pa3jIMYHbIMU CKOPOCTSMH B XUBOM M HEXUBOU
npupoAe, ACUCTBUE CHJIbl TPEHUS B MPUPOJEC M TEXHUKE, BIUSHUE
aTMOC(EPHOTO JIaBJICHUs] HAa KMBOW OpPTaHW3M, IJIaBaHWE PhIO, phIYard B
TeJIe YeJIOBEeKa, MPU ATOM MEePEBOAUTH MPAKTHUUECKYIO 337ady B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;



* ONTUCBHIBATh M3YYEHHBIE CBOMCTBA Teld M (PU3UYECKHUE SBJICHUS, MCHIOJB3YS
¢usnyeckue BeIMUMHBI (Macca, 00BEM, IMIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTbh, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CUJa TSKECTH, BEC
Tela, CWJa TpEeHWs, JAaBieHHe (TBEPAOro Tena, KUIKOCTH, Tasa),
BBITAJIKMBAIONIAS CHJIa, MEXaHWYecKas pabdoTa, MOIIHOCTb, IJICYO CHUJIbI,
MOMEHT CHJIbI, KO3((UIMEHT TMOJEe3HOr0 JCHCTBUS MEXaHH3MOB,
KHMHETHYECKass U MOTEHLMAJIbHAS SHEPrus), MpPU OINUCAHWUA MPABUIBHO
TpakTOBaTh  (PU3MYECKUM  CMBICI  HCMOJb3YEMBbIX  BEIMYMH, HX
0003HaYeHUsI M €IUHULIBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (DOPMYIIbI,
CBSI3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEIMYUHY C JIPYTUMHU BEIMUYWHAMU,
CTPOUTH I'papyKy U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

* XapaKTepU30BaTh CBOWCTBAa TeJ, (U3NYECKUE SBJICHHUS U IPOLECCHI,
UCIIOJIB3YSl TIpaBUiia CJIOXKEHUs Cui (BIIOJb OJHOM mpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumeza, MPaBUJIO paBHOBECHUS pblyara (0yoka),
«30JI0TOE€ TPaBUJIO» MEXAHHWKH, 3aKOH COXPAaHEHHMS MEXaHWYECKON
JHEPruM, MNpU ITOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHa U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

* 00BSACHATH (PU3NUECKUE SIBICHMUS, IPOLIECCHI U CBOMCTBA TEJI, B TOM YHUCIIE U
B KOHTEKCTE€ CHUTyallud NIPaKTUKOOPHUEHTHPOBAHHOTO  Xapakrepa:
BBISIBJISITH NIPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE W3 1-2
JIOTMYECKHX IIaroB ¢ ONOpoi Ha 1—2 M3y4yeHHBIX CBOMCTBA (PU3UUECKHUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

- pemath pacuéTHbIC 3aa4u B 1—2 NeHCTBUS, UCOJIb3Ys 3aKOHBI U (hOPMYIIbI,
CBSI3bIBAIOIME (PU3NYECKUE BEJIIMYMHBI: HA OCHOBE aHajIu3a YCJIOBUS
3a/layd  3alHChiBaThb KPATKOE YCJOBHE, TMOJCTaBIATh (DU3UUECKUE
BEJMYUHBI B (OPMYJIBl M TPOBOJAUTH PAcU€Thl, HAXOAUThH CIPABOYHbIE
JaHHbIE, HEOOXOAUMBIE JJIs PEICHUs 3aJay, OLICHUBATh PEATUCTUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

- pacno3HaBaTh MpPOOJEMBbI, KOTOpbIE MOXHO pEIIUTh NpPH MOMOILIU
($u3NYECKUX METO/I0B, B ONIMCAHNUHU UCCIIEOBAHUS BBIACIATH IPOBEPSEMOE
NpeanosjoxkeHue  (TUMoTe3y),  paziuyaTb U HMHTEPHPETUPOBATH
NOJIYYeHHBIA pe3yJbTaT, HAXOJIUTh OIIMOKM B XOJE€ ONBITA, JeJaTh
BBIBOJIBI IO €0 pe3yJIbTaTaM;

* IPOBOJIUTH OMBITHI 10 HAOIIOJEHUIO (PUBUUYECKUX SIBICHUN WM (PU3HUECKUX
CBOMCTB TeJI: (pOpMYJTUPOBATH MPOBEPSEMbIC MPEINOI0KEHHs, COOUpaTh
YCTaHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BaHUs, 3allMChIBATh XOJ ONbITA U
(dbopMyIIHpOBaTh BHIBOJIBI;



* BHITIOJIHATH MPSIMbIE W3MEPEHHS] PACCTOSIHUSI, BpPEMEHM, MaccChl Tea,
00bEMa, CHUJIBI W TEMIEpaTypbl C HCIOJb30BAHUEM aHAJIOTOBBIX U
upoBbIX MPUOOPOB, 3aMUCHIBATh IMOKa3aHUA MNPHUOOPOB C YUETOM
3aJaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUN;

* IPOBOJIUTH UCCJICAOBAHKUE 3aBUCUMOCTH OJHON (PU3NUECKON BEIUYHHBI OT
JIPYrol C HCIOJIb30BaHUEM MPSIMBIX HM3MEPEHHUM (3aBUCUMOCTH ITyTH
PAaBHOMEPHO JABWXKYIIErocs Tejla OT BPEMEHH JABWKEHUS TeJa, CHUJIbI
TPEHUsI CKOJIbKEHUS OT Beca Tella, KauecTBa OOpabOTKU IMOBEPXHOCTEU
T€JI U HE3aBUCUMOCTH CWJIbl TPEHUS OT IUIOLIAAN CONMPUKOCHOBEHHS TEIl,
CUJIbl YNPYTOCTH OT YIJIMHEHUS MPY>KUHBI, BBITATKUBAIOIICH CHUJIBI OT
o0béMa MOrpykEHHOM YacTH Tela U OT IUIOTHOCTH KHUAKOCTH, €&
HE3aBUCUMOCTH OT IJIOTHOCTHU T€Ja, OT TTyOHHBI, HA KOTOPYIO MOTPYKEHO
TEJN0, YCJIOBUM TUIaBaHUs TeJ, YCIOBUM paBHOBECUs] pbluara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4YE€OHOTO HCCIEAOBaHUS, COOHMPATH
YCTAHOBKY W BBINIOJHATh W3MEPEHUs, CIEAYs MNPEIJI0KEHHOMY IUIaHY,
(UKCUpOBAaTh pe3yJbTaThl TMOJYYEHHOM 3aBUCUMOCTH (PU3MYECKUX
BEJIMYMH B BUJIC MPEJI0KEHHBIX TaONUI[ U rpadUKoOB, €JIaTh BHIBOJIBI MO
pe3yJibTaTam UCCIEAOBaHNUS;

* IPOBOJUTHh KOCBEHHBIE M3MEPEHUS (PUBMYECKUX BEIUYUH (IIOTHOCTH
BEILECTBA KUAKOCTH M TBEPIOrO TENa, CUJIA TPEHHSI CKOJIbKEHUS,
JaBJICHHWE  BO3JyXa, BbITAJKHUBAKOIIAs  CWiIa, JCUCTBYyIOIIas Ha
MOTPYKEHHOE B KUAKOCTh TeN0, KOI(P(GUIMUEHT TOJIE3HOTO JAEUCTBUS
NPOCTBIX MEXaHWU3MOB), CJHEAyd MPEAJIOKEHHOM MHCTPYKUUU: TPHU
BBINIOJIHEHUH W3MEPEHUN COOMpaTh HKCIEPUMEHTAIbHYIO0 YCTAHOBKY U
BBIYUCIISITh 3HAYEHNE NCKOMOM BEITMYUHBI;

« COOJIIOIATh TIPABUIJIA TEXHUKU O€30MaCHOCTH MpH padoTe ¢ J1abopaTopHBIM
00opy1I0BaHUEM;

* YKa3bIBaTh TPHHIMIIBI JCHCTBHS NPUOOPOB M TEXHUYECKHX YCTPOMCTB:
BECHI, TEPMOMETp, IWHAMOMETpP, COOOIIAIIMHUEcS COCYabl, OapomeTp,
phIYar, NOJBMKHBIA M HETIOABW)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;

s XapaKTepU30BaTh MPHHIMIBI  JACHCTBHS  W3YyYCHHBIX MPUOOPOB W
TEXHHYECKUX YCTPOWCTB C OIMOPOM Ha WX OMUCaHUS (B TOM YHCIIE:
MOJAIIUITHAKK, yCTPOHWCTBO BOJOMPOBOAQ, THAPABIUYCCKUNA TIpece,
MaHOMET], BRICOTOMED, IMMOPITHEBOM HACOC, apEOMETP), UCIIONB3YS 3HAHUS
O CBOMCTBaX (PU3WYECKUX SBJIICHUM U HEOOXOIUMBbIC (PU3HUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

* IPUBOJUTH TIPUMEPHI (HAXOAUTh HH(HOPMAITHIO O TIPUMEPax ) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (U3NYCCKUX 3HAHWW B TOBCEAHCBHOW JKH3HHM JUIS



obecrieueHuss 0e30MacHOCTH TMpuU  oOpalleHUH C TpudbopamMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHUS 3J0POBBS U COOJIOICHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIEH Cpejie;

* OCYIICCTBJIATH OTOOpP HCTOYHWUKOB WHpopManmuu B MHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TIOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIIUXCS
3HAHUM W TYTEM CpaBHEHUS PA3JMYHBIX HCTOYHHUKOB BBIICIATH
uHPOpPMAITNIO, KOTOpas SBJISAETCS TMPOTHBOPEUYMBON WM MOXKET OBITH
HEJ0CTOBEPHOI;

* ICIIOJIb30BaTh IPH BBINOJHEHUM YYEOHBIX 3aJaHUIl HAYYHO-TOIYJISIPHYIO
auTepaTypy  (pU3MUEecCKOro coaep)KaHWsA, CIPaBOYHBIC MaTepualbl,
pecypcrl cetu MIHTEepHET, BllaieTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHusi UHGOPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

* CO3/1aBaTh COOCTBEHHBbIE KPATKUE MHCbMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(POPMALMH (PU3HUYECKOTO COJAEPKAHMS, B TOM
yucie MyOJuYHO JAenaTh KpaTKHUE COOOIIEHHS O pe3ysbTaTax MpPOEKTOB
WIM Yy4eOHBIX MCCIEJOBAaHUM, MpPU OSTOM TIPaMOTHO HCIOJIb30BaTh
W3YUYEHHBIM TOHATHIHBIA anmapar Kypca (U3UKHA, COINpPOBOXKIATh
BBICTYIIJICHUE [TPE3CHTALIUEH;

*IIPU BBIIIOJIHEHUHM YYEOHBIX IPOEKTOB U MCCIECIOBAHUN paclpeaearh
00s3aHHOCTH B TpyMNIE€ B COOTBETCTBUM C IOCTaBJICHHBIMM 3aJlayaMH,
CIICIUTh 3a BBIIIOJIHEHUEM IUlaHA JEHUCTBUM, aJE€KBAaTHO OLICHUBATh
COOCTBEHHBIH  BKJAJ B  JEATEIbHOCTh  TIPYIIbl,  BBICTPAUBAThH
KOMMYHHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonIty 00ydeHus B 8 kJacce nmpeaMeTHbIC pe3yIbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

* ICTIONTH30BATh TMOHATHS: Macca M pa3Mepbl MOJICKYJI, TEIJIOBOC JIBH)KCHUE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUSI BEIECTBA, KPUCTAIITMUYECKUE
u amop(dHble Tena, HACBHIIMICHHBIH W HEHACHIIICHHBIM TMap, BIAXKHOCTh
BO3MlyXa, TEMIIEpaTypa, BHYTPCHHSS DJHEPTUs, TEIUIOBOW JBUTATEIb,
DIIEMEHTAPHBIN JIEKTPUICCKUN 3apsl, JIEKTPUISCKOE TIOJIE, MPOBOTHUKHN
U IUDJIEKTPUKH, IOCTOSTHHBIN SJIEKTPUIECKUN TOK, MATHUTHOE TI0JIE;

s pa3nuuaTh SBJICHHUS (TETUIOBOE pacIIMpeHHe W CKaThe, Terionepesaya,
TEIJIOBOEC PaBHOBECHE, CMAUMBAHHE, KAMWUISPHBIC SBJICHUS, UCTIAPCHUE,
KOHJICHCAIWs, TIJIaBJICHUE, KpUCTauM3aius (OTBEpACBaHUE), KUIICHUE,
TeruIonepeaada (TeTI0MPOBOHOCTS, KOHBEKITHS, U3ITyYCHHCE),
AIICKTPH3AIUS TEJ, B3aUMOJICHCTBUE 3apsIOB, JCUCTBUS DJICKTPUICCKOTO
TOKa, KOPOTKOE 3aMbIKaHWE, B3aUMOJICCTBHE MAarHUTOB, JEHCTBUE
MarHUTHOTO TIOJISI Ha TIPOBOJHUK C TOKOM, SJICKTPOMArHUTHASI WHTYKITHS)



II0 OIMCAaHWID HX XapaKTCpPHBIX CBOWCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JTaHHOE (PU3UUECKOE SBJICHHE;

*paclio3HaBaTh  MPOSABIEHUE  U3YYEHHBIX  (U3MUECKUX  SBJICHUM B
OKpY’XaloIlleM MHUpE, B TOM 4Hcle (U3NYECKUE SIBJICHHUS B IPUPOAE:
IIOBEPXHOCTHOE HATHKCHUE M KalWULIPHBIC SBICHUA B I[PUPOJIE,
KpUCTaulbl B npupoze, usnydeHne ConHila, 3aMep3aHue BOJOEMOB,
MopcKue Opu3bl, 00pa3oBaHKUE POChl, TYMaHa, UHES, CHETa, JJIEKTPUUECKHUE
ABJICHUSI B arMocdepe, dJIEKTPUUECTBO >KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3eMiH, Aperd MOoII0COB, pOJib MAarHUTHOTO TMOJS ISl JKU3HU Ha
3emuiie, NOJSPHOE CUSTHUE, IIPU 3TOM MEPEBOANTH MPAKTUYECKYIO 3a]a4y B
y4eOHY10, BBLICIATh CYLIECTBEHHbIE CBOWCTBA (MPU3HAKH) (DU3MUECKUX
SIBIICHUM;

* ONMCHIBATh M3YYECHHBIE CBOMCTBA Te€N M (PU3NYECKUE SIBJICHUS, HCIIONb3YsI
¢uznyeckue BeIMUYUHBI (TeMIepaTypa, BHYTPEHHSISI SHEPTUs, KOJIUYECTBO
TEIUIOTHI, YJEJIbHAsg TEIUIOEMKOCTh BEIIECTBA, YACIAbHAs TEIUIOTA
IUIaBJICHUS, YJIeJbHAs TEIIoTa MapooOpa3oBaHus, YAENIbHAas TEIuioTa
CTOpaHHs TOIUIMBA, KOA(P(UUUEHT IMOJIE3HOIO JEWCTBUSA TEIIOBOU
MAalllMHbI, OTHOCUTEJIbHASA BIIAXKHOCTb BO3/YyXa, JJICKTPUYECKUU 3apsi,
CUJIa TOKA, JJIEKTPUYECKOE HAIPsSIKEHUE, COIPOTUBIICHUE IIPOBOIHHUKA,
yACIbHOE  CONpPOTUBJIEHWE  BellecTBa, pabora W MOUIIHOCTb
JJIEKTPUYECKOTO  TOKAa), TMpPU ONHUCAHUU TPAaBUIBHO  TPaKTOBAaTh
(¢u3nyecKuil CMBICI MCHOJB3YEMBIX BEIMUYMH, 0003HAUECHUSI U €IUHUIIBI
(GU3MYECKUX BEJIMYMH, HAaXOIUTh (OPMYJIbl, CBA3BIBAIOIIME JaHHYIO
(U3MYECKYI0 BEJIMYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTH Tpaduxu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

* XapaKTEpU30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBICHUS M IPOLECCHI,
UCIIOJIB3Ysl OCHOBHBIE IIOJIOKEHHUS MOJIEKYJISIPHO-KMHETUYECKON TEOpUHU
CTPOEHUs BEILECTBA, NMPUHLUII CYyNEPIO3UIMHU MOJEH (Ha KaYECTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsjia, 3akoH Oma Jyisl ydacTKa LeNH, 3aKOH
JIxoyna—JleHnia, 3aKOH COXpaHEHMs DJHEpPruy, IpU OTOM J1aBaTh
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA W 3alMChIBaTh €0 MAaTeMaTHYEeCKOe
BBIPAXXEHUE;

« 00BACHATH (PU3MYECKUE TPOIECChl M CBOWCTBAa TeJ, B TOM YHCIE U B
KOHTEKCTE CHUTYalUW NMPAKTUKOOPUEHTUPOBAHHOI'O XapaKTEPA: BBIABIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OObsICHEHUE U3 1—2 TOTMYECKHUX
11aroB ¢ Omnopod Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PU3MYECKUX SIBJIICHUH,
(bu3nyEeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;



- pemaTh pacu€THbIC 3a/1a4u B 2—3 IEUCTBUSA, UCTIOJIb3YS 3aKOHBI U (DOPMYIIBI,
CBs3BIBaIONTME (DU3MUECKUE BEIMYMHBI: HAa OCHOBE aHalW3a YCJIOBHS
3a/1a4d 3aMUChIBATh KPATKOE YCIOBUE, BBISBISATH HEJOCTATOK JAHHBIX JISI
peleHusl 3aa4uu, BHIOMpATh 3aKOHBI U (DOPMYIIbI, HEOOXOIUMBIC IS €&
pellleHusl, MPOBOJUTH Pacu€Tbl U CPABHUBATH IOJYUYCHHOE 3HAYECHUE
(bU3UYECKON BEIMYNHBI C U3BECTHBIMU JTAHHBIMU;

- pacrio3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXKHO PEIIUTh TPH TOMOIIU
(bU3NYECKUX METOJIOB, HUCIIOJL3Ys OIMCAHWE HCCIICAOBAHUSA, BBIIEIATH
MpPOBEPSIEMOE  MPEANOJIOKEHNE, OIECHUBaTh NPABWIBHOCTh MOPsIKA
MIPOBEJICHUSI KCCIIEIOBaHUs, I€JaTh BHIBO/IbI;

* POBOJUTH OMBITHI TTO HAOTIOICHUIO (PUBHUECKUX SBJICHUN UIN PU3HUECKUX
CBOMCTB TeJ (KamWJUISIPHBIC SBJICHUS, 3aBUCUMOCTh JIaBJICHUSI BO3AyXa OT
ero o0béMa, TeMIepaTypbl, CKOPOCTH IMPOIIecca OCThIBAHUS U HarpeBaHUs
IpU M3JIYyYCHUH OT I[BETa H3JIydaromiel (TOTJIoIIaroiel) TOBEPXHOCTH,
CKOPOCTh HMCHApeHusi BOAbI OT TeMIEpaTypbl >KUAKOCTH W IUIOMIaaAu €€
MOBEPXHOCTH, SJEKTpHU3alMs TEJI U B3aUMOJCHCTBUE DJICKTPUUECKUX
3apsioB, B3aWMOJICHCTBHME TIOCTOSIHHBIX MAarHUTOB, BH3yalu3alus
MarHUTHBIX I10JICH MOCTOSHHBIX MAarHUTOB, JSHMCTBUS MAarHUTHOTO T10JIS HA
MPOBOJJHUK C  TOKOM, CBOMCTBAa  JJIEKTPOMAarHWTa,  CBOWCTBA
ANIEKTPOABUTATENSI MOCTOSHHOTO TOKa): (POpMYJIHUpOBaTH MPOBEPSEMbBIC
MPEINOIOAKEHHUS, cobuparthb YCTaHOBKY u3 MPEJIOKEHHOTO
000py1I0BaHUS, OIIMCHIBATH X0/ OIBITA U (DOPMYJITHUPOBATH BHIBOJIBI,

* BBITIOJTHATH TPSAMBIEC U3MEPEHUS TEMIIEpaTypbl, OTHOCUTEIbHON BIIAXKHOCTH
BO3/lyXa, CHJIbI TOKa, HAMNpsDKEHUS C HCIHOJb30BAHUEM AHAJIOTOBBIX
NpuOOPOB M JATYMKOB (DU3UYECKUX BEIUYUH, CPABHUBATH PE3YJIHTATHI
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIFOTHOM MOTPEIIHOCTH;

* IPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTH OJIHOW (PM3MYECKON BEITMYUHBI OT
JIpyrol ¢  UCIOJb30BAaHUEM MPSIMBIX  U3MEPEHUN  (3aBUCHUMOCTh
COTNPOTUBJICHUSI TIPOBOJAHUKA OT €ro JJIUHBI, IUJIONIAJH TOMEPEUYHOTO
CEUYEHUSA U yJIeJIbHOTO COMPOTUBJICHUS BEIIECTBA MPOBOIHUKA, CUJIbI TOKA,
UIyIIeT0 Yepe3 NPOBOJHMK, OT HaNpsDKEHUS Ha  MPOBOJHUKE,
WCCIICIOBAHUE TMOCIEIOBATEIbHOTO M MAPAUICIBHOTO COEAWHEHUM
MPOBOJIHUKOB): TUIAHUPOBATH HCCJIENOBaHME, COOMpATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHUS, CIIENysl MPEUIOKEHHOMY IUTaHy, (PUKCUPOBATH
pe3yJbTaThl TOJYYEHHOW 3aBUCHMOCTH B BHJI€ TaOJUIl U TpadUKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIEIOBAHNS;

* IPOBOJIUTh KOCBEHHBIE W3MepeHUs: (U3MUECKUX Benu4uH (yaenbHas
TEIUIOEMKOCTh  BEIIECTBa, COMPOTHBJIEHHWE IIPOBOJHHMKA, paboTra U



MOIIIHOCTh 3JIEKTPUYECKOI0 TOKA): TUIAHUPOBATh HU3MEPEHHs, cOOUpaTh
AKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIYs MPEII0KECHHOW MHCTPYKIMH, H
BBIUUCIISTH 3HAUCHHUE BEJIUYMHBI,

« CO0JIIOIaTh TIPAaBWJIA TEXHUKU O€30MaCHOCTH MpH padoTe ¢ J1abopaTopHBIM
000pyI0BaHUEM;

* XapaKTEepU30BaTh MPUHILMIBI  JEUCTBUS  M3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX OmucaHus (B TOM YHCIE:
CHUCTeMa OTOIUICHHUS TOMOB, TUTPOMETpP, MapoBas TypOWHA, aMIEpMETD,
BOJIbTMETP, CUETYUK DIEKTPUYECKOW DSHEPIHH, 3JIEKTPOOCBETUTEIbHbBIC
npUOOPHI, HArPEBATENbHBIE AIIEKTPONPUOOPHI (IPUMEPHI), ITCKTPUUECKUE
PEIOXPAHUTEIH, SJICKTPOMArHUT, JIEKTPOJIBUTATENb TOCTOSTHHOTO TOKA),
UCTIONB3YSl 3HAHUA O CBOMCTBaX (PM3WYECKUX SIBICHUU U HEOOXOIMMBIC
¢duznyecKkrue 3aKOHOMEPHOCTH;

- pacmo3HaBaTh TPOCTHIE TEXHUYECKHWE YCTPONCTBA W HW3MEPHUTEIbHBIC
npuOoOpbl O CXeMaM H CXEMaTHYHbIM pPHCYHKaM (SKHUIKOCTHBIH
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETpP, IBUTATE]Ib BHYTPEHHEIO
CTOpaHUsA, AJIEKTPOCKOI, PEOCTaT), COCTABNIATH CXEMBI SJICKTPUUYECKUX
Ieneil ¢ Mocae0BaTeIbHBIM U TapajieIbHBIM COSIMHEHUEM DIIEMEHTOB,
pasnuyas yclioBHbIE 0003HAUEHHSI 3JIEMEHTOB AJIEKTPUUECKUX LIETIeH;

* IPUBOAUTH NPUMEPHI (HAXOAUTH HH(POPMALIMIO O MPUMEPAX ) MPAKTHYECKOrO
UCTIONB30BaHUSl (U3NYECKUX 3HAHWW B TOBCEAHEBHOW >KU3HH IS
oOecrieueHuss 0e€30MacHOCTH Tpu  oOpamieHMH ¢ TnpubopamMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAaHEHHUS 370POBbS M COOJIIOJCHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIEeH cpefie;

* OCYIIECTBIIATh  MOUCK HHPOpManUu  (DUINYECKOTO  COJACpKAHUS B
WNuTepHere, Ha OCHOBE HMECIONIMXCS 3HAHUN W TMYyTEM CpaBHEHHS
JIOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMH(OpPMAIHIO, KOTOpas
SBJISIETCS IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

* ICTIOJIb30BaTh TMPU BBIMOJHEHUH YYE€OHBIX 3aJlaHUi HAy4YHO-TIOMYJISPHYIO
JUTEPATYpPy  (PU3NYECKOTO  COJCp)KAaHUSA, CIPABOYHBIC MaTEepHUaIbI,
pecypcel cetu MIHTepHeT, BllaJieTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBanusi ”HGOPMAILIUKA U3 OJTHOU 3HAKOBOUW CUCTEMBI B JIPYTYIO;

* CO3/1aBaTh COOCTBEHHBIE THUCHMEHHBIE W KpATKHE YCTHBIE COOOIICHHS,
0006mass uHOpPMALMIO M3 HECKOJbKUX MCTOYHUKOB (HHU3UYECKOTO
Colep>KaHMs, B TOM 4HCJIe NyOJUYHO TPEACTaBISATh PE3yJIbTaThl
MPOEKTHOW WJIM HCCIIENO0BATENbCKONU JEATEIbHOCTH, TP 3TOM I'PAMOTHO
WCIIOJIb30BAaTh W3YYEHHBIM TIOHSATHUHBIA ammapaT Kypca (U3UKH,
COMPOBOXK/IATh BHICTYIUICHHE MPE3EHTAIINEH;



*[IPU BBINOJIHEHUH YYEOHBIX IMPOEKTOB W MCCIENOBaHUNA (U3HUECKUX
IPOLIECCOB pacHpelensaTh OO0S3aHHOCTH B TpPyNIE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33Jja4aMU, CJIEAUTH 32 BBIMOJHEHHEM IUIaHa JACHCTBUM U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIEHWBATh COOCTBEHHBIN BKJIAJ B
JeSATEIbHOCTD TpYIIIBL, BBICTPaUBaTh KOMMYHUKATUBHOE
B3aMMOJICHCTBHE, MPOSIBIISS TOTOBHOCTh Pa3peliaTb KOH(IUKTHI.

K koHIy oOydeHus B 9 kJiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

* ACTIOJIb30BAaTh  MOHATHUSA: CHUCTEMA OTCYETa, MAaTepHalbHAas TOYKa,
TPaeKTOpHs, OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUMXKEHHUA, nedopmanus
(ynpyrasi, mjaacThyeckasl), TpPEeHHUE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M MEPErpy3KH, UEHTP TSHKECTHU, a0COJIIOTHO TBEPAOE TEJO,
LEHTP TSHKECTU TBEPJOTO Tela, pABHOBECHE, MEXaHUUECKUE KOIeOaHus U
BOJIHBI, 3BYK, MH(PAa3BYK U YJIbTPA3BYK, DJIEKTPOMArHUTHBIC BOJHBI,
IIKaja 3JEeKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CHEKTPBl UCIYCKaHUsI M NOTJOIIEHU, alib(pa, OeTa- U raMmma-u3aydeHus,
U30TOIIBI, SIZICPHAs DHEPIETUKA,

e paznuyaTh SABJICHUS (PABHOMEPHOE W HEPABHOMEPHOE MPSMOJIMHENHOE
JBUKEHHE, PABHOYCKOPEHHOE IMPSMOJIMHEHHOE JBUKEHHE, CBOOOIHOE
[IaJICHAE TeJI, PABHOMEPHOE JBUKEHUE 110 OKPYKHOCTH, B3aUMOJICHCTBUE
TE€J, PEAKTUBHOE IBUYKEHUE, KOoJeOaTellbHOE IBH)KEHUE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHHUs), PE30HAHC, BOJHOBOE JBUKEHUE, OTPAXKEHUE
3ByKa, NPSAMOJIMHEMHOE PACIPOCTPAHEHUE, OTPAKEHUE U IPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHue OeIoro cBera B
CIEKTp UM CJOKEHHME CHEKTPaJbHBIX IIBETOB, JAUCHEPCUS CBETA,
€CTECTBEHHAsA PAJUOAKTUBHOCTh, BOZHUKHOBEHHUE JIMHENYATOTO CIIEKTPA
U3JTy4eHUs) 0 ONMMCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OTIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3UUECKOE SBICHHE;

- pacro3HaBaTh  MPOSABIEHHWE  HU3YYEHHBIX  (U3MUECKUX  SBJICHUM B
OKpyXarolieM Mupe (B TOM uucie (pu3nueckue SIBICHUS B IMPHUPOJE:
IIPUJIMBBI U OTJIMBBI, IBMKEHUE TUTAaHET COJTHEYHON CHCTEMBI, PEAKTUBHOE
JBUKEHUE JKUBBIX OPraHU3MOB, BOCHPHUSTHE 3BYKOB >KHMBOTHBIMH,
36eMJIETPSICEHUE, CEUCMUYECKHE BOJIHBI, I[yHaMH, DJXO, LIBETa Tel,
ONTUYECKHUE SIBICHUS B MPUPOJIE, OMOJIIOTUYECKOE IEHCTBHE BHUIUMOTO,
yabTPaUOJIECTOBOTO W PEHTTCHOBCKOTO HW3JIYyYEHUM, €eCTeCTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMHYECKHE JIy4Yd, PaTUOAKTUBHOE H3IyUYECHHE
NPUPOJIHBIX MHUHEpAJOB, JEWUCTBUE PAJMOAKTUBHBIX M3JIyYEeHUN Ha
OpraHu3M YeJIOBEKa), MPHU 3TOM NEPEBOJUTH NPAKTUYECKYIO 3a7ady B



y4eOHYI0, BBIJICATh CYIIECTBEHHBIC CBOMCTBA (NIPU3HAKH) (PU3MUECKUX
SIBIICHUI;

* ONTUCBHIBATh M3YUYEHHBIE CBOMCTBA Tel M (U3MYECKHUE SIBJICHUS, UCIOIb3YS
dbu3nueckue BEIWYUHBI (CpelHsIE M MTHOBEHHAs CKOPOCTh Tejla MpHU
HEPaBHOMEPHOM JBWKCHHH, YCKOPEHHE, TMEpeMelIeHUE, MyTh, yrioBas
CKOPOCTb, CHJIa TPEHMS, CWJIa YINPYTrOCTH, CWJIA TSHKECTH, YCKOPEHHUE
CBOOOJHOTO TMAJEHUs, BeC Tejla, WMIYJIbC Tella, HUMITYJIbC CHIIbI,
MexaHuveckas paboTa M MOIIHOCTh, TMOTEHLUANbHAS HHEPrus Tea,
MOJIHATOTO HAaJl OBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTHUS CHKATOM
NPY>KWHBI, KAUHETHYECKas DJHEPTHs, TOJHAsS MEXaHW4YecKas dHEPTus,
MEepPHOJT M 4acToTa KoJieOaHuM, IJTMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MIOKA3aTellb MPEJIOMIICHUS CPEJIbl), PU ONKUCAHUU
NPAaBHJIBHO TPAKTOBAaTh (PU3WYECKUI CMBICT HCIIOJIBb3YEMbIX BEJIWYHH,
0003HAaYeHUs1 M €IUWHULBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (DOPMYIIBI,
CBSI3BIBAIOILME JAHHYIO (DU3UYECKYIO BEJIMYUHY C JIPYTUMHU BEIMUMHAMU,
CTPOUTH TpaPrKK N3YUCHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH;

* XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKHE SBICHUS U TIPOIECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHHs] SHEPruH, 3aKOH BCEMUPHOIO TATOTEHUS,
NOPUHLUI CYTEPHO3UIMH CUJI, MPHUHIMI OTHOCHUTENbHOCTH [anuies,
3akOoHbl HBIOTOHA, 3aKOH COXpAaHEHWs HMMITYJIbCA, 3aKOHBI OTPAXKCHHS H
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MacCOBOTO YHCEN
P SIIEPHBIX PEAKIUAX, MPU ITOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCHIBATh €r0 MaTeMAaTHYECKOE BHIPAKEHNE;

« 00BACHATh (PU3MYECKUE TPOLECChl M CBOWCTBAa TeJ, B TOM YHCIE U B
KOHTEKCTE CUTYyallMii MPAKTUKOOPHUEHTUPOBAHHOTO XapakTepa: BBISBIATH
PUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHNE U3 2—3 JOTHUECKHUX
IaroB C OMOpOW Ha 2—3 W3YYECHHBIX CBOMCTBA (PU3MYECKUX SIBIICHUIA,
(bu3znyeCcCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

* pemaTh pacuy€THBIC 3a/1aur (ONMHUPAONIUECS HA CUCTEMY U3 2—3 ypaBHEHHI),
UCTIONB3YSl 3aKOHBI U (POPMYJIBI, CBS3BIBAIONINE (U3NYECKUE BEITHMUNHBI:
HAa OCHOBE aHajlu3a YCJOBHMS 3aJayd 3alMChIBaTh KpPAaTKOE YCIOBHE,
BBISIBJIITH HEJIOCTAIONIME WM W30BITOYHBIC JTaHHBIC, BHIOMPATH 3aKOHBI U
bopMyITbI, HEOOXOIMUMBIE JIJISl PEIICHHS], IPOBOAUTH PACUETHI M OIICHUBATh
PEAUTUCTUYHOCTH TIOTYUYEHHOTO 3HAYSHUS PU3NICCKON BETUIHHEI,

s pacmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXHO PEIIUTh TIPH OMOIIU
(bU3MYECKUX METOJOB, HWCIIONB3Ysl ONHMCAHWE HWCCIEAOBAHUS, BBIICISATH
IpOBEPSIEMOE  TIPEANOJIOKEHUE, OIICHWBATh MPABUIBLHOCTD MOPSAKA



NPOBENCHUS]  MCCIEIOBAaHUSA, JieJaTh  BbIBOJABL, HWHTEPIPETHUPOBATH
pe3yNbTaThl HAOIIOIEHUH U OIIBITOB;

* IPOBOJIUTD OIMBITHI 110 HAOIIOJECHUIO (PUBUUYECKUX SIBICHUMN WM (PU3HUECKUX
CBOMCTB Ten (M3ydeHHE BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUSs
SHEpPruH, 3aBHUCUMOCTh IEpPHOJa KOJeOaHWN MPYXKHUHHOTO MAasTHHKA OT
Macchl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCHUMOCTH OT aMIUIUTYIbI
MajblX  KoJieOaHWM,  MNPSMOJIMHEHHOE  PAcCHpOCTpaHEHHE  CBETa,
pasiiokeHre Oenoro cBera B CIEKTP, U3yYEHUE CBOWCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOWCTB HM300pakeHHs MpeaMeTa B CcoOHparolieit
JuH3e, HAOJIOJACHHE CIUIOIIHBIX U JIMHEWYaThIX CIIEKTPOB HU3TYUYCHUS):
CaMOCTOSITENIbHO ~ COOMpaTh yCTaHOBKY U3 H30BITOYHOrO Habopa
o0opynoBaHUs, ONHCHIBaTh XOJ ONbITA W  €ro  pe3yibTarshl,
bopMyIMpPOBATH BHIBOBI,

* IPOBOAMUTH IPU HEOOXOIMMOCTH CEPHUI0 MPSMBIX H3MEPEHUH, Ompenessis
CpellHEee 3HA4YeHHE U3MEpAEMON BeJIUYMHBI ((POKYCHOE paccCTOsSTHUE
coOuparomell JuH3bl), OOOCHOBBIBaTH BBIOOp cIoco0a H3MEpPEHUs
(M3MepUTENBHOTO MPUOOpa);

* IPOBOAMWTHh HCCJIENOBAHUE 3aBUCUMOCTEH (U3HUECKUX BEIMYUH C
UCIIOJIb30BaHUEM TPSMBIX H3MEpPEHUH (3aBUCUMOCTh IYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JBHMKEHMHM ©O€3 HadajlbHOW CKOpPOCTH, IMepHoja
KOJIe0aHUN MaTeMaTHYeCKOT0 MasTHHKA OT JUIMHBI HUTH, 3aBHCHUMOCTH
yria OTpaK€HHUsl CBETa OT yrja MajJeHUs W yrjia MpeloMIIEHUs OT yria
NaJicHus): IJIaHUPOBaTh HCCIEJOBAaHHME, CaMOCTOSTENIBHO COOUpATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl IOJIYYEHHOHM 3aBUCUMOCTH
(buU3nYeCcKUX BEIWYUH B BHUAEC TaOJUIl U TPapuUKOB, JeiaTh BBIBOJABI MO
pe3ysbTaTaM UCCIeI0BaHNUS;

* IPOBOAMTH KOCBEHHBbIE M3MEpPEeHUs (UBMUYECKUX BEIUYUH (CpeaHss
CKOpPOCTh H YCKOpPEHHE Tela TpPU PABHOYCKOPEHHOM JIBIKEHUH,
YCKOpPEHHE CBOOOJHOTO MaJeHusl, >KECTKOCTb NPYXKUHBI, KOIPPULIHUEHT
TPEHUsI CKOJIBKEHHS, MEXaHHueckas paboTa M MOIIHOCTh, 4acToTa U
nepuoa  KoieOaHWi MaTeMaTHYeCKOro | MPYXXUHHOTO MAasTHHUKOB,
ONTHYECKAas CHJa COOMparolied JMH3bI, PpPaTUOAKTUBHBIA  (HOH):
IUTAHUPOBATh M3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY H
BBITMIOJIHATh U3MEPEHHUS, CIEAYs MPEAJIOKEHHON MHCTPYKIUHU, BBIUUCIATD
3HAa4YCHHE BEJIMYMHBI U aHATU3UPOBATH TIOTyUYEHHBIC PE3yIbTAThI C yIETOM
3aJJaHHOW TTOTPEITHOCTH U3MEPEHU;

+ COOJIIO/IaTh TIPAaBMJIA TEXHUKU O€30MAaCHOCTH TpH paboTe ¢ J1abopaTopHBHIM
0o0opy10BaHUEM;



*pa3nuyaTh OCHOBHBIE MPHU3HAKM M3YYCHHBIX (U3MYECKUX MOJIEICH:
MaTepuajgbHas TOYKa, a0CONIOTHO TBEPAOE TEIO0, TOUYEYHBIH HMCTOUHUK
CBEeTa, JIy4y, TOHKas JIMH3a, IUIAHETapHas MOJEIb aTOMa, HYKJIOHHAs
MOJIEJIb AaTOMHOTO SI7pa;

* XapaKTepu30BaTh MNPHUHLMIBI  JACHCTBUS  U3YyYEHHBIX MNPUOOPOB |
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX OMucaHus (B TOM YHCIE:
CIIMJOMETp, JATYUKU TOJOXKEHHS, PACCTOSIHUA W YCKOpPEHHsS, pakeTa,
IXOJIOT, OYKH, TEpHUCKOl, (oToanmapar, ONTHYECKUE CBETOBOJBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCMonb3ys 3HAHHUS O
CBOMCTBaX (PU3MUECKHX SBICHUH U HeoOXoaumble (usmueckue
3aKOHOMEPHOCTH;

* ICTIOJIb30BaTh CXEMbl M CXEMaTHYHBIE PUCYHKH H3yUYEHHBIX TEXHHUECKUX
YCTPOMCTB, U3MEPUTENBHBIX NPUOOPOB M TEXHOJOTUYECKUX IPOLIECCOB
OpU PELICHUH Y4eOHO-IPAKTHUUECKUX 3a/lad, ONTUYECKUE CXEMbl s
MOCTPOEHUS N300PAKEHUN B INTIOCKOM 3€pKajie M COOMpAroLIel JINH3E;

* IPUBOAUTH NPUMEPHI (HAXOAUTH HH(POPMALIMIO O PUMEPAX ) MPAKTHYECKOTO
UCTIONB30BaHUSl (U3NYECKUX 3HAHUW B TOBCEAHEBHOW JKU3HH IS
oOecrieueHuss 0€30MacCHOCTH TMpu  oOpamieHMH ¢ TnpubopamMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 370POBbS M COOJIIOJCHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIEH Cpefie;

* OCYyULIECTBIATH ITOMCK uH(popMaIun (bu3nUecKoro

COZICpIKAHUS B
HuTepHeTe, caMOCTOATENHHO (hOPMYITHPYsI TOMCKOBBIN 3apOC, HAXOAUTH Ty TH
OTIpe/IeNIeHUs TOCTOBEPHOCTH MOTyUYeHHOW HH(pOpMAaINK Ha OCHOBE UMEIOIINXCS
3HaHUU U TONOJHUTENbHBIX UICTOYHHUKOB,

* ICTIOJIb30BaTh TPH BBITIOJHEHUH YYEOHBIX 3aJaHUil HAYYHO-TIOMYJISIPHYIO
JAUTepaTypy  (PHU3MUECKOro  CoAEp)KaHWs, CIPAaBOYHBIE MaTepuabl,
pecypcsbl cetu VIHTepHET, BIaAeTh NpuéMaMu KOHCIIEKTUPOBAHUSI TEKCTA,
npeodpazoBaHusi ”HGOPMAILIUKA U3 OJTHOU 3HAKOBOUW CUCTEMBI B JIPYTYIO;

- cOo37laBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOILEHUS Ha OCHOBE
uHGOpMaAIlMU U3 HECKOJbKUX HMCTOYHHUKOB (PU3UYECKOTO COACpIKAHMUS,
myOJIMYHO TPECTABIATh PE3YNbTAThl MPOSKTHOW MM MCCIIE0BATEIBCKOM
NESATENbHOCTH, TIPH OTOM TPaMOTHO  HCIIOJNB30BaTh  HM3YYCHHBIN
NOHSATUWHBIN amnmapar u3ydaemoro paszzgena (U3UKH U COMPOBOXKIAThH
BBICTYIJICHUE TpE3eHTalMell ¢ y4€ToM OCOOCHHOCTEW ayAauTOpuUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC

Ne

HaumeHoBaHue pa3iesioB  TeM

KoaunuyecTBO 4acosB

dekTpoHHbIe (LM pPOBbHIE)

n/m NPOrpamMMblI Beero Kontposbnpie | TlpakTuueckue  ggpaszoBaresbHbie pecypebl
padoThI padoThI
Pa3nes 1. ®u3uka u €€ posib B NO3HAHUHM OKPY:KAIOIIEro MHPa
1.1 ®dusuka - HayKa 0 PUPOe 2 https://m.edsoo.ru/ZJ2UI13BMX
12 du3nYeCcKUe BEITUNYNHBI 2 1 https://m.edso0.ru/UDCTC8RJID
1.3 EcrecTBeHHOHAyYHBIN METO MTO3HAHUS 2 1 https://m.edsoo.ru/ZOL7QLIIS
Htoro no pazneny 6
Pa3nes 2. llepBoHavyabHbIe CBeeHUS] O CTPOCHHH BellecTBA
2.1 Crtpoenue BeliecTBa 1 https://m.edsoo.ru/2SJ151M41
JIBM>KeHue U B3aUMOJICHCTBUE YaCTHI]
2.2 BEmEcTBa 2 1 https://m.eds00.ru/ZXDKQLXCC
2.3 ArperaTHble COCTOSIHMSI BEILIECTBA 2 https://m.eds00.ru/ONOV1XY1K
Htoro no paznemny 5
Paznen 3. /IBuskeHue U B3auMo/IeiicTBHE TeJl
3.1 MexaHu4ueckoe OBIKEHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 WNuepuwsi, Macca, MIOTHOCTH 4 1 https://m.edso0.ru/GXPU4MT5P
3.3 Cuna. Bunpe! cun 14 1 2 https://m.edsoo.ru/9RNDRUONW



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/9RNDRU0NW

Hroro no pazneny 21
Pasnen 4. /laBiienue TBEPABIX TeJ, :KUAKOCTEH U ra3oB
Masnenue. Ilepenaya naBieHuss TBEPABIMU
4.1 TelaMH, KITKOCTME H Ta3aMu 3 https://m.edso00.ru/X0DW367P2
4.2 JaBnenue KUuIKOCTH 5 https://m.edso00.ru/2MVXZ0KL 4
4.3 AtmocdepHoe naBieHNE 6 https://m.eds00.ru/T7134SXNO
JlelicTBUE KUJIKOCTH U ra3a HA
4.4 MOTPY/KEHHOE B HIX TEIO 7 3 https://m.edsoo.ru/NFE60Y8NK
Hroro no pazgeny 21
Paznen 5. Pabora 1 MOIIHOCTL. JHePIrus
5.1 PaGora 1 moutHOCTH 3 1 https://m.edsoo.ru/75LMREDY1
5.2 [IpocThie MexaHU3MBI 5 1 https://m.edso0.ru/504NQXKX9
5.3 MexaHuueckasi SHEeprHs 4 1 https://m.eds00.ru/G30454EMT
Hroro no pazneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10
ITIPOTPAMME 68 12
8 KIIACC
Ne n/n | HammeHoBaHHe Pa3iesioB M TeM Kouamnuecrso yacos duekTponnbie (H(ppPoBbIE)



https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT
https://m.edsoo.ru/G3O454EMT

NMPOrpaMmblI B Kourtpoabubie | IIpakTuueckne | o0pa3oBaTesibHbIE pecypChl
cero padoThI padoThbI

Pa3gen 1. TensioBbIe ABJICHUSA
11 CrtpoeHue u cBOWCTBa BELIECTBA 7 https://m.edso0.ru/R8QZNCIPM
1.2 TennoBsle mpoueccel 21 1 5 https://m.edsoo.ru/FI42A5VZA

Wroro mo pazneny 28

Pa3znen 2. DiiekTpryeckne 1 MAarHUTHbIE SIBJIEHUS

DneKTpuuecKue 3apsabl. 3apsHKeHHbIE Tea .

2.1 U MX B3aUMOLEHCTEHE 7 1 https://m.eds00.ru/RAQORCTQ4
2.2 [TOCTOSIHHBII AIIEKTPHYCCKHIM TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarHuTHBIC SIBJICHUS 6 1 1.5 https://m.edsoo.ru/BULAFRBRA
2.4 ONEeKTPOMarHuTHAsE UHAYKIUS 4 https://m.edso0.ru/7QODSEL15

Wroro mo pazneny 37

PeszepBHoe Bpemst 3

OBILIEE KOJIMYECTBO YACOB I10

TIPOrPAMME 68 4 145

9 KUIACC
KosnyecTBO 4acoB
N/ HaumeHoBaHue pa3iesioB U TeM DyiekTpoHHbIE (IU(POBDbIE)
[
= NMPOrpaMMblI Beero Kontposbubie | IlpakTuuecKHe | ogpasoBaTeibHbIE peCypebl
padoThI padoThI



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15
https://m.edsoo.ru/7QOD8EL15

Pa3zgea 1. Mexannueckue siBJICHUSA

MexaHu4ecKoe TBMKEHUE U CITIOCOOBI €T0
1.1 S — 10 1 https://m.edso0.ru/CEOGHRGTL
1.2 BsaumonelictBue Ten 20 1 3 https://m.edsoo.ru/UC1RQAF4C
1.3 3aKOHBI COXPAHCHHS 10 3 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazaeny 40

Paszgen 2. Mexannueckune KoJe0aHUA M BOJHBI

2.1 MexaHnueckue KojieOaHus 7 3 https://m.edsoo.ru/S5VIGSAI3
2.2 MexaHuueckue BOJIHbL. 3BYK 8 1 3 https://m.edsoo.ru/DHIJGBAS0
Uroro no pazneny 15

Pasznen 3. 3J'[eKTp0MaFHI/ITHOC IoJI€ U 3JICKTPOMATrHUTHBLIC BOJIHBI

QHCKTpOMaFHHTHOG IIOJIC 1

3.1 MEKTPOMATHHTHBIE BOJHbI 6 2 https://m.edsoo.ru/DT98BSEY0

Wroro mo pazneny 6

Pa3zgen 4. CBeToBbI€ IBJICHUSA

4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 https://m.edsoo.ru/HBN3NMK2M
4.2 JIMH3BI U ONTUYECKUE TPUOOPEI 6 3 https://m.edso0.ru/20WNYKRX1
4.3 Pasnoxxenue 6emoro ceera B CHEKTP 3 2 https://m.eds00.ru/2Z5AHODTO

Hroro mo pazneny 15



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/2Z5AH0DTO

Pa3gen 5. KBanToBbIe IBJICHUSA

I/ICHYCKaHI/Ie " IOTJIOEHHUE CBETAa aTOMOM

5.1 4 1 https://m.edsoo.ru/BKSE4AQQ8
5.2 Crtpoenne aTOMHOTO sijpa 6 1 https://m.edsoo.ru/U3WX2R61B
5.3 SlnepHble peakuuu 7 1 https://m.edsoo.ru/TMMVY9VSF

Hroro mo pazaeny 17

Paspnen 6. [loBTopuTe1bHO-00001Ia101IHIT MOAY /1B

[ToBTOpEeHME M 0000IIIEHUE COACPKAHIS .

6.1 Kypca pu3ukn 3a 7-9 Kace 9 2 https://m.edsoo.ru/JKQXVJ8BE

Wroro mo paszneny 9

OBIIEE KOJIMYECTBO YACOB I10

102 27

[TPOT'PAMME



https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE
https://m.edsoo.ru/JKQXVJ8BE




IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KoHnTpoJabHbie

Bcero
padoThbI

IIpakTHYeckue
padoThI

Jlara
U3yYeHUS

DJIeKTPOHHbIe NH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

®u3uka — HayKa O PUPOJE.
SBnenus npupoipl. uzndeckue
SIBJICHUS

https://m.edsoo.ru/35YPBIW5K

MeX&HI/I‘ICCKI/IC, TCIIIIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBLIC, 3BYKOBLIC SIBJICHUSA

https://m.edsoo.ru/I16U53L6H

duznyeckue BEINYUHbBI U UX
u3MepeHue

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

Ypoxk-uccienoBanue
"U3mepeHue TemnepaTypsl npu
MTOMOIIIN >KUJKOCTHOTO
TEPMOMETpA U JaTYHKA
TeMmeparypbr"”

https://m.edsoo.ru/VQGCNS8IMP

Kak ¢usuka u apyrue
€CTECTBEHHbIC HAYKU U3YUYatOT
npupony. EcrecTBeHHOHayuYHbIN
MeToA no3Hanus. Onucanue
(U3HYECKUX SIBICHUN C TTOMOIIBIO
Mojelen

https://m.edsoo.ru/3LPP2HP X2
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VYpoxk-uccienoanue "l[IpoBepka
TUIOTE3bI: 1aJbHOCTh MOJETA
1IapuKa, MymneHHOro

https://m.edsoo.ru/QYLZITEMU

TOPU30HTAIILHO, TEM OO0JIbIIe, YeM
0oJb11Ie BBICOTA ITycKa"

Ctpoenue BemiecTBa. ONbITHI,
JIOKa3bIBAIOIIUE TUCKPETHOE
CTPOCHHUE BEIIECTBA

https://m.edsoo.ru/F5PU40LYR

JIBr>KeHME 4acTHUIl BEUIECTBA

https://m.edsoo.ru/HQ31SN1F3

YPOK'I/ICCHGHOBaHI/IC «OTBITE IO
Ha6J'IIOI[eHI/IIO TCIIJI0BOT'O
pacuiupCHUs ra3oB»

https://m.edso0.ru/FT87UNTLS

10

AFpeFaTHBIC COCTOAHUA BEIICCTBA

https://m.edso0.ru/STRDWACXM

11

B3anmocBs3b MeXy CBOWCTBAaMHU
BCIICCTB B PA3HBIX arperaTHbIX
COCTOAHUAX U UX
aTOMHOMOJIEKYIIIPHBIM
crtpoenneM. OcOOEHHOCTH
arperaTHbIxX COCTOSIHUU BOJBI

https://m.edsoo.ru/AWM1DBI148

12

Mexannueckoe IBUKEHUE.
PaBHOMEpHOE U HEpAaBHOMEpPHOE
IBUKEHHUE

https://m.edsoo.ru/SW6CCIHB1

13

Cxkopoctb. EnuHuLBI CKOpOCTH

https://m.edso0.ru/29GPTJAKL
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14

Pacuer myTtu u BpemeHH
JIBUKCHUS

https://m.edsoo.ru/PVHMNWAUA

15

Nuepuusi. 3akoH UHEPITUH.
B3auMopeiicTBue TEI Kak
MPUYMHA U3MEHEHUSI CKOPOCTH
JIBYKEHUS T

https://m.edsoo.ru/KX55101BX

16

IInotHoCTh BemectBa. Pacuer

https://m.edso00.ru/0S71X3DPS

Macchl U 00bEMa TeJIA IO ero
[UIOTHOCTH

17

JlaGopaTtopHnast pabota
«Omnpenenenue WIOTHOCTU
TBEPIOTO TEIA»

https://m.edso0.ru/OH22PX7CX

18

Pewienue 3amau o teMe
"TInotHOCTH BemiecTna"

https://m.eds00.ru/50DYVYG49

19

Cuna xak XxapakTepuCTHKa
B3auMozeiicTBus ten. Cuna
ynpyroctd. 3akoH ['yka

https://m.edsoo.ru/NV56FY1G2

20

JlaGopaTtopHnast pabota
«3ydeHne 3aBUCUMOCTH
pacTsbkeHus (aegopmariumn)
NPY>KUHBI OT TPUII0KEHHON
CHJIBD»

https://m.edsoo.ru/PXXW6DHXE

21

SBaenne tarorenua. Cuna
TSKECTH

https://m.edsoo0.ru/OCWJIXFNQE
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CB43b MEXY CUJION TSIKECTH U
Mmaccoli Tena. Bec tena. Pemenue

22 3amad 10 Teme "Cruta TkecTH” https://m.edsoo.ru/8PZHPV1YJ
Cuna TspKecTH Ha Ipyrux

23 manerax. Pusndeckue https://m.edsoo.ru/IM2DOKYLI
XapaKTEPUCTUKHU TIJIAHET

24 Wsmepenue cui. Jlunamomerp https://m.edsoo.ru/IT1ZGKCKH

25 Bec tena. HesecomocTth https://m.edsoo.ru/UA01SQ8SRE
CnoxeHue aByX Cul, _

26 HATIDABJICHHBIX 10 OJTHOI https://m.edsoo.ru/L6SNUZVZ8
npsMoil. PaBHoaeCTByOIas CHIT
Pemenue 3agad mo reme

27 "p N " https://m.edsoo.ru/MKPXDZNX5

AaBHOJEICTBYIOLIAs CUJI

TpeHue CKOJIbKEHNS U TPEHUE

28 nokosi. Tpenue B pupoze u https://m.edsoo.ru/TAIEOSMMH
TEXHUKE
JlaGoparopHas paboTa
«3y4yeHune 3aBUCUMOCTH CHUJIBI
TPEHUS CKOJIbKEHUSI OT CHUJIbI

29 https://m.edsoo.ru/TAQP4B30A

JIaBJICHUS U XapakTepa
COIIPUKACAIOLINXCS
ITIOBEPXHOCTEI



https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/TAQP4B3OA

30

Pemenue 3agau Ha onpeneneHue
PaBHOJICHCTBYIONICH CHUIIBI

https://m.edso0.ru/5YY23XXSD

31

Pemenne 3amag mo Temam: «Bec
Tenay, «I'papudeckoe
n300pakeHue cuin», « CHIIbI,
«PaBHOACHCTBYIOIIAS CHIT»

https://m.edsoo0.ru/TOV639RZF

32

KontponbHas paboTa mo TeMam:
«MexaHndecKkoe IBIKEHIEY,
«Macca, II0THOCTBY, «Bec
tenay, «I'paduueckoe
n300pakeHue CHin», « CHIIBD)

https://m.edsoo.ru/PARO8SWE4D

33

HaBnerne. CiocoOb1
YMCHBIICHHUA U YBCIIMUCHUA
JIaBJICHUS

https://m.edsoo.ru/25TVM1FDL

34

I[aBJ'ICHI/Ie rasa. 3aBUCHMOCTb

https://m.edsoo.ru/544Y MX9WR

JaBJIEHU ra3a oT 00bEMa,
TeMIepaTypsl

35

Ilepenaya naBiieHUs TBEPABIMU
TeJIaMH, KUIKOCTSIMH U Ta3aMH.
3akon ITackans

https://m.edsoo.ru/CG5P08NWO

36

I[aBJ'IeHI/IC B XXUJAKOCTH U Tra3sc,
BBI3BAHHOE JACHCTBUEM CHIIBI
TAXCECTH

https://m.edso0.ru/K7T1219UC

37

Pemenue 3amay no reme
«JlaBITleHHE B JKHIKOCTH U Ta3e.
3akon [Tackamsy

https://m.edsoo.ru/UHHC5RB6W
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38

CooOmmaromuecs: Cocyapl

https://m.edsoo.ru/7THDBMDHR2

39

I'mppasimueckuil npece

https://m.edsoo.ru/67X2LF396

40

Manowmetpsl. [lopriHneBoii
KUJKOCTHBIN HacocC

https://m.edso0.ru/5G846G718

41

Atmocdepa 3emn. [Ipuamnsb
CYILLECTBOBAHUS BO3AYIIHON
0007109KH 3eMJTu. 3aBUCUMOCTh
aTMoc(hepHOro JaBICHHS OT
BBICOTBI HaJl YPOBHEM MOPS

https://m.edsoo.ru/DRQ6ZPW1M

42

Bec Boznyxa. AtmocdepHoe
JaBJICHUE

https://m.edsoo.ru/PYRNEDISY

43

H3mepenune atMmochepHOro
nasienust. OneiT Toppuyerniu

https://m.edso0.ru/2183TIPD4

44

3aBUCUMOCTH aTMOC(EepHOTO
JaBJICHHUS OT BBICOTBI HaJl
YPOBHEM MOPsI

https://m.edsoo.ru/YWIJFWMZI1J

45

bapomerp-anepoun.

https://m.edsoo.ru/MVBNXTP7GR

ATMocdepHoe JaBieHne Ha
Pa3INYHBIX BBICOTAX

46

Pemenne 3amag mo reme
"AtMmochepHoe naBieHne"

https://m.edsoo.ru/ YWVWL5TA1

47

JleiicTBHE )KUAKOCTH U ra3a Ha
MOTPYKEHHOE B HUX TEJNO.
ApxumenioBa cuia

https://m.edso0.ru/SMG9FR466



https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/SMG9FR466

48

JlaGopaTtopHnast pabora
«OnpeneneHue BbITAIKUBAIOLIEH
CHUJIbI, ICICTBYIOLIEN Ha TEJIO,
MOTPYKEHHOE B KHUJIKOCTH)

https://m.edsoo.ru/7U401DLK2

49

JlabopaTopHas pabota 1o Teme
«HccnenoBanue 3aBUCHMOCTH
Beca TeJa B BOJIE OT 00bEMa
MOTPY>KEHHOHU B )KUAKOCTh YaCTH
TeJa

https://m.edsoo.ru/OUOBGKKSW

50

IInaBanue Ten

https://m.edsoo.ru/UMAESQ10Y

o1

JlaGopaTopHnas pabota
"KonctpyupoBanue apeomeTpa
WM KOHCTPYUPOBAHUE JIOJKU U
orpeniesieHue eé
rpy30M0AbEMHOCTH"

https://m.edsoo.ru/BGOVBS63P

52

Pemenue 3agad mo remMam:
«llnaBanue cynos.
BosznyxomnaBanuey, «/laBienue
TBEPABIX TEN, )KUIAKOCTEU U
ra3oBy

https://m.edsoo.ru/R7VHLAG0Q

53

Mexanuueckasi pabota

https://m.edsoo.ru/1YIR6J7L5

54

MomaocTts. EAUHUIIEI MOIITHOCTH

https://m.edsoo.ru/4AUUXIHR1X

55

VYpok-uccnenoBanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
MoabEME TI0 JJecTHHUIE"

https://m.edsoo.ru/GDB065558
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56

IIpocTsie MexaHu3Mbl. Poryar.
PaBHOBecue cuit Ha ppryare

https://m.edsoo.ru/8YRUOUGS?2

57

KonTtponpHas pabora o Teme
«JlaBneHue TBEpABIX TEI,
SKUIKOCTEN U Ta30By /
Bcepoccuiickast mpoBepoyHas
pabora

https://m.edsoo.ru/DWLOWQXQZ

58

PeseprHrlit ypok. Paborta ¢
TEeKCTaMu 1o TeMe «/laBienue
TBEPJBIX TEN, )KUJIKOCTEN U
ra3oB» / Becepoccuiickas
poBepoyHas paborta

https://m.edsoo.ru/RFCSYB9F8

59

Prruaru B TexHuKeE, OBITY U
npupoje. JlaboparopHas pabora
«HccnenoBanue ycioBuii
paBHOBECHSI phlYara»

0.5

https://m.edsoo.ru/KR7VOIXUT

60

Pemenue 3agad mo reme
«YCI0BUS PaBHOBECHSI pblUara

https://m.edsoo.ru/6AXDHFS8SN

61

Koadduuuent noneznoro
JNEUCTBUS MEXaHN3Ma.
JlaGopaTtopHnast pabota
«M3mepenne KII/I HaknoHHOM
IJIOCKOCTHY

0.5

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

62

Pemenue 3amnay mo Teme
"Pabota, momtaocTs, KIT/1"

https://m.edsoo.ru/\VF5XBOLVS
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63

Mexanuyeckas SHEpIusl.
Kunerndeckas v NOTCHIMAIBHAS
JHEprus

https://m.edso0.ru/3HQE7HOYK

64

3aKoH COXpaHCHUA
MEXaHUYeCKOH SHEpIrun

https://m.edsoo.ru/46Y22ZPME

65

YPpOK-3KCIIEPUMEHT 11O TEME
"DKcneprMEeHTalIbHOE
ONpeAeIeHuE N3MEHECHUS
KHHETHYECKON M ITIOTSHIIMAILHOM
SHEPTUHU MPU CKATHIBAHUU TEJIa
10 HAKJIOHHOH IINTOCKOCTH"

https://m.edsoo.ru/SM7E7YTZC

66

KonTtponsHast pabora no Teme
«PaboTa u MOIITHOCTE. DHEPTHUS»

https://m.edsoo.ru/AECZ9T7EC

67

PeseprHrlit ypok. Pabora ¢
TEKCTAMH II0 TEME
"MexaHn4eckoe IOBHKeHHue"

https://m.edsoo.ru/MJJPGGSA3

68

PesepsHslil ypok. Pabora ¢
TekctaMu 1o Teme "Pabora.
MoiuHOCTB. DHEprus"

https://m.edso0.ru/XT2SMNZYM

OBIIEE KOJIMYECTBO YACOB 10
[TPO'PAMME

68
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8 KVIACC

Ne

Tema ypoka

KoanuecTBo 4acoB

Jara

DJIeKTpOHHbIe NG poBbIE
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n/n

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

H3YyYCHUA

o0pa3oBaTe/bHbIE Pecypchl

OCHOBHbIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOMN
TEOPHUH U UX OTBITHBIE
MOATBEPKICHUS

https://m.edsoo.ru/10BIEJ8GQ

Macca u pa3Mep aToMOB U
MOJIEKYT

https://m.edsoo.ru/OMIN4E3EH

Mopaenu TBEpAOro, JKUAKOTO U
ra3000pa3HOro COCTOSTHUH
BEIIIECTBA

https://m.edsoo.ru/HVW3WMRAS

OOBsicHEeHHE CBOMCTB TBEPIOTO,
JKHUJIKOTO U Ta3000pa3HOTo
COCTOSIHUH BeIeCTBa Ha OCHOBE
MOJI0KEHU N
MOJIEKYJIIPHOKMHETHYECKOU
TEOPUHU

https://m.edsoo.ru/DJYTZQHS83

Kpucrannnueckue u amopdHsbie
Tena

https://m.edso0.ru/8G73PVM40

CMaunBaHue ¥ KanWIISIPHOCTD.
[ToBepXHOCTHOE HATSKEHHE

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

TennoBoe paclIMpeHne U CxKaTUe

https://m.edsoo.ru/ISN3OKS8L
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Temmneparypa. CBs3b
TEMIIEPaTypPbl CO CKOPOCTHIO
TCIIJIOBOI'O IBHMXXCHUA YaCTHI]

https://m.edso0.ru/5XSV6F15B

Buytpennss sueprusi. CriocoObl
M3MEHEHUSI BHYTPEHHEHN SHEpruun

https://m.edsoo.ru/BBVVCI9MH6

10

Bupl Teronepenaun

https://m.edsoo.ru/WF4J3070P

11

Ypoxk-koHpepeHuus
"[IpakTHUecKOe UCIIOIB30BaHUE
TEIUIOBBIX CBOICTB BEILIECTB U
MaTepuajoB B LIEJIX
sHeprocoepekeHus"

https://m.edsoo.ru/UU910QFZW

12

KommuectBo Temiorsl. Y aenpHas
TCIINIIOEMKOCTD

https://m.eds00.ru/88291DDIZ

13

YpaBHeHHE TEIUIOBOTO OalaHca.
TennooOMeH U TETIOBOE
paBHOBECHE

https://m.edsoo.ru/P52QUVQJE

14

JlaGopaTtopHnast pabota
"UccnenoBaHue sSBICHUS
Ter1000MeHa P CMEIIMBAHUH
XOJIOAHOU U ropsue BoAbI"

https://m.edsoo.ru/FR2N6N5GV

15

Pacuer konngecTBa TEIIOTHI,
HEO0OXO0IUMOTO JJIsl HArPEeBaHUS
TeJa U BBIICTSIEMOTO UM TTPH
OXJIAXKICHUHN

https://m.edsoo.ru/JSMRA1APW



https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/J8MRA1APW

16

JlaGopaTopHnas pabota
"OnpenaeneHue yaenabHOR
TEIJIOEMKOCTH BenlecTna"

https://m.edso0.ru/40IT1ZJAH

17

DOHeprus TorMBa. Y 1eabHast
TEIJIOTa CTOPAHMS

https://m.edso0.ru/683AIXYWS8

18

[InaBnenue u oTBEpAECBaHUE
KPUCTAIIMYECKUX TEJL.

https://m.edsoo.ru/JHE5A1PJF

Y aenpHas TEILIOTA IIJIABIICHUS

19

JlaGopaTtopHnast pabota
"Onpenenenue yaenbHOU
TEIUIOTHI TIJIaBJICHUS JIbaa"

https://m.edsoo.ru/LCOQXVHGHD

20

[TapooOpa3zoBanue u
KoHAeHcanus. Vcnapenue

https://m.eds00.ru/CQG4DQKML

21

Kunenwe. Y nenpHas Tennora
napooOpa3oBaHus U
KOHJEHCAIIUU. 3aBUCUMOCTD
TEeMIIepaTypbl KUTIEHHUS OT
aTMOC(EpHOTO JTaBJICHUS

https://m.edsoo.ru/Y7HDIM2GZ

22

BnaxunocTs Bo3ayxa.
JlaGopaTtopHnast pabota
"OnpeneneHne  OTHOCUTEIbHOU
BJIQXKHOCTH BO3ayxa"

https://m.edsoo.ru/7KP37W0J1

23

Pemienne 3amau Ha OMMpCACIICHUC
BJIAXKHOCTH BO3ayXa

https://m.edsoo.ru/N4XJEXGAL



https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/N4XJEXGAL

24

[TpunHLIMIIBI paOOTHI TEIJIOBBIX
nsurateneit. [laposas TypOuna.
JIBurarenab BHYTPEHHETO
CropaHus

https://m.eds00.ru/6BKWSWY G6

25

KII/I TerutoBoro aBuraressi.
TerutoBble JBUTATENIN U 3aLATA
OKpYXaroIlIel Cpeabl

https://m.edsoo.ru/UJASDRDOH

26

3aKOH COXpaHEHHUs U
HpeBpalleHUs DHEPTUU B
TCIJIOBBIX ITpoLeccax

https://m.edsoo.ru/B1KX6RPQ9

27

IToaroroBka k KOHTpOJ’IBHOﬁ

https://m.eds00.ru/9AQ53CC7C

pabote 1o Teme "TeroBsie
sBieHus. VI3MeHeHune arperaTHbIX
COCTOSIHUM BenrecTna'"

28

KonTponbHas pabota mo Teme
"TernoBble sBicHUA. M3MeHeHne
arperaTHbIX COCTOSIHUI
BeriecTna"

https://m.edso00.ru/0X03133KU

29

DnekTpusanus Ten. [[Ba pona
IEKTPUICCKUX 3aPSIOB

https://m.edso0.ru/9ESSKDOMD

30

Ypok-uccnenoBasue
"OnexkTpu3anys Tea MHAYKIUEH U
IIPU COIPUKOCHOBEHUU"

https://m.edsoo.ru/JALQFK67J



https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/JALQFK67J

31

B3anmopeiictBre 3apsKeHHBIX
ten. 3akon Kynona

https://m.edsoo.ru/LIJCQZZS9

32

DJIEKTPUUYECKOE MOJIE.
HanpspkeHHOCTD 31eKTpUYECcKOro
nosist. [IlpunHnun cynepno3unuu
AIEKTPUUYECKUX MOJIeH

https://m.edso0.ru/N79CZ2GZ1J

33

Hocurenu snexTpuueckux
3apsA0B. DiIeMEHTAapHBIN 3apsl.
Crpoenue atoma

https://m.edsoo.ru/AFOIKADMV

34

HpOBOZ[HI/IKI/I H JUDJICKTPHUKH.
3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsiaa

https://m.edsoo.ru/U8JR991PB

35

Pemenue 3amgau Ha IIPUMCHCHHEC
CBOICTB QJICKTPHUYCCKUX 3apsa10B

https://m.edsoo.ru/SXWWOSWJ5

36

DNEeKTPUYECKUN TOK, YCIOBUS €ro
cylecTBoBanus. MctouHnku
3JIEKTPUYECKOTO TOKA

https://m.edsoo.ru/ISIMP3J3M

37

JIeNCTBUA DIEKTPUYECKOTO TOKA

https://m.edsoo.ru/Q8WUTCKVT

38

VYpoxk-uccnenosanue "Jleiicteue
AIEKTPUUECKOTO MOJIs Ha
MIPOBOJIHUKY U IUDJIEKTPUKH"

https://m.edsoo.ru/ZHMKZM4JU

39

SJ'ICI(TpI/ILICCKI/Iﬁ TOK B MCTaJlJIax,
KHUAKOCTAX U ra3ax

https://m.edsoo.ru/E4CO0OOYPF



https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/E4C0OOYPF

40

:‘)JIGKTpI/I‘{CCKaH L CIIb u
COCTaBHBbIC HaCTH

eé

https://m.edsoo.ru/ROW7KUDDO

41

Cuna toka. JlabopaTopHas paborta

"N3mepeHue u peryiupoBaHue
CHUJIBI TOKA"

0.5

https://m.edsoo.ru/9LHH7UNJI

42

DNEKTPUUECKOE HAMPSKEHUE.
Bonbr™metp. JTabopaTopHast
pabora "U3mepenue u
peryiupoBaHue HanmpsHKeHus "

0.5

https://m.edsoo.ru/X7P0JOFGH

43

ConpoTuBieHNE IPOBOJHHKA.
VY enpHO€E CONPOTUBIICHUE
BEILIECTBA

https://m.edsoo.ru/EBUQ5PC4G

44

JlaGopaTtopHnas pabota
"3aBUCUMOCTD JIEKTPUUECKOTO
COIIPOTHUBIICHUS IPOBOJAHUKA OT
€T0 JUTMHBI, TUTOIIA M
MIOTIEPEYHOTO CEUCHUS U
MaTtepuaia"

https://m.edso0.ru/4JDA8GZNX

45

3aBHCHMOCTb CHJIbI TOKA OT

https://m.edsoo.ru/VEZPE7Q80Q

HanpsokeHus. 3akoH Oma s
y4acTka 1enu



https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/VEZPE7Q8Q

46

JlaGopaTtopHnast pabora
"UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3ucropa u HalpsHKEHUS Ha
pe3ucrope"

https://m.edsoo.ru/X5THIN3RM

47

IlocienoBarenbpHOE U
napajuieJIbHOE COSTUHEHUS
HpOBOI[HI/IKOB

https://m.edsoo0.ru/HJ990Q3493

48

JlaGopaTtopHnast pabota
"I[IpoBepka mpaBuiia CIOKEHUS
HaIPsOKEHUH TIPU
MOCIIe0BATEILHOM COEIMHEHUU
JIBYX pe3UCTOpOB"

https://m.edsoo.ru/VQ3VYPOTS8

49

JlaGopaTopHnas pabota
"IIpoBepka npaBuiIa AJIsl CHIIbI
TOKa MU MapajyieIbHOM
COEIMHEHUH PE3UCTOPOB"

https://m.edsoo.ru/DPAXG8PZ]

50

Pemenue 3aga4 Ha npUMEHEHUE
3akoHa OMa JJ1s pa3InyHOTO
COCTMHEHUS TIPOBOTHUKOB

https://m.edsoo.ru/19ZEFKZZ4

51

Pabora 1 MomHOCTH
AIIEKTPUIECKOTO TOKA. 3aKOH

xoyns-Jlenna

https://m.edsoo.ru/40AIXYN3H

52

JlaGopaTtopHnast pabota
"Onpeznenenue paboThl U
MOITHOCTH 3JIEKTPHUUYECKOTO

https://m.edsoo.ru/VR92V8JHA



https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/VR92V8JHA

TOKA"

53

DJIIEKTPUUYECKHE LIETTH U
HOTPEOUTEIH FIEKTPHUUECKON
sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE

https://m.edsoo0.ru/1L3KZ2XLM

54

ITocTossHHBIE MAarHUTHI, KX
B3aUMO/JIENCTBUE

https://m.edsoo.ru/KL1ZHIKQF

55

VYpok-uccnenosanue "M3yuenue
OJIEH TIOCTOSHHBIX MAarHATOB"

https://m.edsoo0.ru/1GL7RIQOR

56

MaruutHoe nosie. MarautHoe
noJjie 3eMJIN U €ro 3HaUECHUE IS
JKA3HU Ha 3emiie

https://m.edso0.ru/R3IXXJCRVK

57

IToaroroBka K KOHTPOJIBHOM
paboTe 1o Teme
"DIeKTpUUECKHUE 3apsabl.
3apspKEeHHbIE TeNna U UX
B3auMoaercTBHs. I1oCTOSTHHBIM
INEKTPUYECKUH TOK"

https://m.edsoo.ru/RTA1IB1C5

58

KonTposabHas padbora no teme
"OnexTpruuecKkue 3apsbl.
3apsKEHHbIE Tela U UX
B3auMoencTBUs. I1oCTOSHHBIN
JJeKTpUYecKuit Tok" /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/ZISSW4Z7W



https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/ZISSW4Z7W

59

PesepBHblii ypok. Pabora c
TekctaMu 110 TeMe "IlocTosHHBIM
AIIEKTpUYECKHi TOK" /
Bcepocculickas npoBepoyHas

https://m.edsoo.ru/EQRLKPT1U

pabora

60

OmneiT OpcTena. MaruuTtHoe nose
ANEKTPUYECKOTO TOKa MarautHoe
I10JIC KaTYHUIKHU C TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

[IpuMeHeHue FIeKTPOMArHuTOB B
texHuke. Jlaboparopnas padora
"N3yueHue neicTBUsI MArHUTHOTO
T10JIs1 Ha MMPOBOJHUK C TOKOM"

0.5

https://m.edsoo.ru/KG8XDIUWD

62

DJEeKTpOIBUTATENb TOCTOSIHHOTO
Toka. Micnonb3oBanue
3JIeKTpoJBUTaTeNei B
TEXHUYECKHUX YCTPOWCTBAX U HA
TpaHcnopre. JlabopaTopHas
pabora "KoHcTpynupoBanue u
u3ydeHue padoTsl
3NeKTpoABUTaTENS"

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

63

OnbiTel @apazes. 3akoH
AJIEKTPOMArHUTHOW WHTYKIIUH.
IIpaBuno Jlenna

https://m.edsoo.ru/YSDW34FV0



https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/YSDW34FV0

64

Onexrporerepatop. CriocoObt
IIOJIYYEHUS DIEKTPUIECKOU
SHEPruM. DJIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX HCTOYHHKAX
SHEPIrUu

https://m.edsoo.ru/LM1C70D7A

65

IToaroroBka Kk KOHTPOJIBHON
pabote 1o Teme
"DJIeKTpUYECKUE U MAaTHUTHbBIC

https://m.edso0.ru/GFS9PNC8B

siBjIeHus"

66

KonTponbhas pabota no Teme
"DJIeKTpUUECKUE U MarHUTHbIE
ABJICHUS"

https://m.edsoo.ru/APBXXTADS

67

PesepsHblii ypok. Pabora ¢
TekcTaMu 110 TeMe "TeruioBbie
saBieHus"

https://m.edso0.ru/4AB8GKYQ1X

68

PeseprHrlit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MarauTHeie
siBjIeHus"

https://m.edsoo.ru/ISHXLLTXX

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

68

145



https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX
https://m.edsoo.ru/I8HXLLTXX

9 KJIACC

KoaunuyecTBO 4acoB

Ne Tema vpoKa Mara DJIeKTpOoHHbIe UG pPOBbIE
M
n/n P Beero Kontpoabubie | IlpakTiieckue H3yuyeHusi | oOpa3oBaTe/ibHbIE Pecypchbl
padoThI padoThbI

MexaHuueckoe IBUKEHUE.

1 MaTepHasHas ToIKa 1 https://m.edso00.ru/UP3188VCD
Cucrema orcuera.

2 OTHOCUTENBHOCTE MEXaHUYECKOTO 1 https://m.edsoo.ru/UWFLOQ33T
JBUKECHUS
PaBHOMEpHOE NTpsIMONIMHEITHOE

3 BIDKEHHE 1 https://m.edso0.ru/E65RWOZKO
HepaBHoMepHOE NpAMOIMHENHOE

4 nBikeHue. CpeHsst 1 MTHOBEHHas 1 https://m.edsoo.ru/L043PYTGB
CKOpOCTb
IIpssMONMHENHOE PAaBHOYCKOPEHHOE

5 JIBIDKEHHUE. 1 https://m.edsoo.ru/8KUYWCHBO0
VYckopenue
CxopocTb MpSIMOJIMHEIHOTO

6 PABHOYCKOPEHHOTO JIBUXKEHUS. 1 https://m.edsoo.ru/HXCDF3ZC8
I'paduk ckopoctu



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/HXCDF3ZC8

JlaboparopHas paboTa
"OnpeneseHnue yCKOPEHUsl Tesna

7 IpH paBHOYCKOPCHHOM JIBMKCHHUHA https://m.edsoo.ru/1KKINJFO8
10 HAKJIOHHOM IJIOCKOCTU"
CBo0Ooguoe magenne teil. OnbITH
8 r https://m.edsoo.ru/NMQA4GGEQ
anies
PaBHOMEpHOE ABMXKEHUE TTO
okpyxHoctu. [lepuon u yactora
9 obpamerns. JInHeiiHas 1 yriosas https://m.edsoo.ru/PVRBIDTTH
CKOPOCTH
EHTPOCTPEMUTEIBHOE YCKOPEHUE
10 Henrpoctp YEROP https://m.edsoo.ru/O5LFGWFZY
[Iepsebiii 3axk0oH Herorona. Bektop
11 https://m.edso0.ru/TADTURL3K
CHJIBI
Bropoii 3akon HeroToHa.
12 P . https://m.edsoo.ru/5A28NGVEV
ABHOJICHCTBYIOIIAS CHJIa
Tpernii 3akoH HproTOHA.
13 C https://m.edsoo.ru/XPFYG64RM
YHEPIO3ULINS CUIT
Pemenue 3aga4 Ha npUMEHEHUE _
14 3axoHoB HeIoToHA https://m.edsoo.ru/GEM2S4HK9
15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
Pemenne 3amau mo reme «Cuia
16 https://m.edsoo.ru/HML1AMN12

YOPYTOCTH»



https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
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https://m.edsoo.ru/T4DTURL3K
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https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
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https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/HML1AMN12

17

JlaGopaTtopHnas pabota
«OrmpeiesieHue KECTKOCTH
NPY>KUHBDY

https://m.edsoo.ru/TAPAJAFV1

18

Cuna TpeHus

https://m.edsoo.ru/B4WPRASI7

19

Pemenue 3agau mo reme «Cuia
TPECHHSD)

https://m.edsoo.ru/PIDH2DCOT

20

JlaGopaTtopHnas pabota
"Onpenenenne kodpduimenta
TPEHUS CKOJIbKEeHUS"

https://m.edsoo.ru/C56RD8KX8

21

Pemenue 3amau mo teme "3aKOHEI
Hrrorona. Cuna ynpyroctu. Cumna

https://m.edsoo.ru/VT3T38KBU

TpeHus"

22

Cuiia TSDKECTH U 3aKOH
BCEMHPHOTO TSTOTCHUSI.
YckopeHue cBOOOAHOTO MaACHUS

https://m.edso0.ru/MEETXGF60Q

23

VYpok-koHdpepenuus "/[Bmwxenue
T€J BOKPYT I'PaBUTALMOHHOTO
nenTpa (CosnHeuyHas cucreMa).
["anakTukn"

https://m.edsoo.ru/BLGGQ9259

24

Pemenne 3amau mo reme "Cuna
TSOKECTH W 3aKOH BCEMUPHOTO
TATOTEHUS"

https://m.edso0.ru/\V02GV8YAT

25

[IepBas kocMHuueckas CKOPOCTb.
HesecomocTs u nieperpysku

https://m.edso00.ru/563XRG6ED
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26

PaBHOBecue MaTepuaJbHOW TOYKH.

AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TEIIA C
3aKpEIUIEHHON OCBIO BPAILlCHMUS.
MowmeHT cuisl. LeHTp TsKECTH

https://m.edsoo.ru/AONEMB459

27

PaBHOBecue MaTepuaJbHOW TOYKH.

AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TEIIA C
3aKpEIIEHHON OChIO BPAILlCHMUS.
MowmeHT cunsl. LleHTp TsKECTH

https://m.edsoo.ru/GAMQWA4SLS

28

Pewenne 3anad mo reme
"MowmenT cuibl. Llentp Tsoxectu"

https://m.edsoo.ru/0QJSN205C

29

[ToaroroBka K KOHTPOJIBHON
pabore o Teme "MexaHnueckoe
nBkenne. Bzaumoneiicrsue ten'”

https://m.edsoo.ru/8D7SUVX5J

30

KonTposabHas pabora no teme
"MexaHn4ecKoe IBUKEHHE.
Bzaumoneiicteue ten"

https://m.edso00.ru/J1BOUJ2YG

31

Nmnynec Tena. UMmynsc CUisl.
3aKOH COXpaHEHMsI UMITYJIbCA.
VYipyroe u Heynpyroe
B3aUMOJICHCTBUE

https://m.edsoo.ru/7PI15BWQD2

32

Pemenue 3amau mo treme "3akoH
COXpaHEHHUs UMITyJbca'

https://m.edsoo.ru/LQO6EH8F9
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Ypoxk-koudpepenuus "PeakTuBHoe

33 JBIKEHHE B IPHPOJE U TEXHHKE" https://m.edsoo.ru/3UH32H4RL
Mexanuveckas paborta u _

34 MOLLHOCTD https://m.edsoo.ru/FCOHVOY XP
PaboTa cubI TSKECTH, CHIIBI _

35 VIIPYTOCTH ¥ CHUTBI TPCHHS https://m.edsoo.ru/Y4H20MDHI
JlaGopaTtopHnas pabota
«Onpenenenue paboThbl CUIIBI

36 TpeHUA P paBHOMEPHOM https://m.edso0.ru/609HFE1P8
JIBMDKCHUH TeJIa 10
TOPU30HTAIILHON ITOBEPXHOCTU»
CBs13b 2HEPTUU U pabOTHI.

37 TloTCHIHATEHAS SHEPTHA https://m.edsoo.ru/ZIFB7L5EF
Kunernueckas sneprus. Teopema

38 0 KIHETHUECKOH SHEpTHH https://m.edsoo.ru/WKXL7NXVR
3aKOH COXpaHEHMsI SHEPTUU B

39 MEXAHUKE https://m.edsoo.ru/FMM2S69EB
JlaGopaTtopHnast pabota

40 https://m.eds00.ru/0TVK8KJXB
«/3yueHue 3aKkoHa COXpaHEHUS
SHEPTHI)
KonebaTenbHOE IBMIKEHHE U €TI0

41 https://m.edsoo.ru/3EQ3BHBZ3

XapaKTCPUCTHKHU
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42

3aTyxaromye KoueOaHusI.
Brinyxnennbie Konebanus.
Pe3onanc

https://m.edsoo.ru/I3ZKD2M12

43

MareMaTH4ecKuil U NPy >KUHHBINA
MasTHUKHU

https://m.edsoo.ru/O71PZDM11

44

Ypok-uccnenoBanue
«3aBUCUMOCTbH TIEPHUOJIA
KoJie0aHUH OT )KECTKOCTH
HNPY>XKUHBL ¥ MAaCCHI Tpy3a»

https://m.edsoo.ru/BACAG6R4KS

45

[IpeBpamienue 3epruu npu
MEXaHUYECKUX KoIeOaHusIx

https://m.edsoo.ru/RPN7BU655

46

JlaGopaTopHnas pabota
«Omnpenenenue 4acTOThHI U
neproJia KojeOaHuil Py KHHHOTO
MasITHUKa»

https://m.edsoo.ru/FV1Y2NUGC

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIEPUOJIa
Kosie0aHuil Tpy3a, MOABEIIEHHOTO
K HUTH, OT MaccChl Tpy3a»

https://m.edsoo.ru/6YGEHWS8DT

48

Mexaunueckue BoaHbL. CBOKWCTBA
MeXaHH4eCcKuX BOJIH. [IpogonbHbIe
Y TIOTIEPEYHBIE BOJTHBI

https://m.edsoo.ru/QHBQ3U5XV

49

VYpok-koHpepeHuus

https://m.edsoo.ru/6PNOHXSJA
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"MexaHUYeCKHUE BOJIHBI B TBEPIOM
tene. CelicMuueckue BOJHbI"

50

3ByK. Pacnipoctpanenue u
OTpa’keHHE 3BYyKa

https://m.edsoo.ru/NTZLRXDB5

o1

Ypok-uccienoBanue
"HaOronene 3aBUCUMOCTH
BBICOTBI 3BYyKa OT YacCTOThI"

https://m.edsoo.ru/5SRPRGGZV8

52

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHYECKUI pe30HaHC

https://m.edsoo.ru/AOY3HSN3G

53

Ypok-koHpepenius "YnbpTpa3Byk
U UHPPa3BYK B IPUPOJIE U
TeXHUKe"

https://m.edsoo.ru/AU3Z0S07U

54

[ToaroroBka Kk KOHTPOJIBHON
pabore 1o Teme "3aKOHbI
coxpaHeHus. MexaHuyeckue
KoJieOaHus U BOJIHBI"

https://m.edsoo.ru/7YAJAV57M

55

KonTposabHas pabora no teme
"3aKOHBI COXPAHEHUS.
Mexannueckue KoneOaHus u
BOJIHBI"

https://m.edsoo.ru/ZVD7Z44\VH

56

DNEKTPOMarHuTHOE IOJIeE.
DIIEKTPOMAarHUTHBIE BOJIHBI

https://m.edsoo.ru/KAKC7HSCG

57

CBoiicTBa OJICKTPOMATrHUTHBIX
BOJIH
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58

Ypoxk-koudepenuus "Llkana
3JICKTPOMArHUTHBIX BOJIH.
HUcnonp3oBanue

https://m.edsoo.ru/7E1J2VY03

SHCKTpOMaFHI/ITHbIX BOJIH OJ1
COTOBOI¥ CBA31"

59

VYpok-uccnenosanue "M3ydyenue
CBOICTB OJICKTPOMArdMTHBIX BOJIH
C TIOMOIIBIO MOOUITBHOTO
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

Pemenue 3agau Ha onpeneneHue
YacCTOThI U JJIMHBI
AIEKTPOMATHUTHON BOJIHBI

https://m.edsoo.ru/WIGCO6QSN

61

DJNIeKTpOMarHuTHas MPUpPoJia
CBeTa. CkopocTs  cBeTa.
BonHOBEBIE CBOMCTBA CBETA

https://m.edsoo.ru/ZFGOBMGFX

62

Hcrounnku cBera.
[IpssmonunenHoe
pacrpocTpaHeHHUEe CBEeTa. 3aTMEHUS
Connua u JlyHsl

https://m.edsoo.ru/NLIADWAXN

63

3aKOH OTpa)K€HUs CBETa. 3epKaa.
Pemienue 3a1au Ha npUMEHEHUE
3aKOHA OTPAKEHUsS CBETA

https://m.edsoo0.ru/QONUKCDOB

64

[Ipenomnenue cera. 3aK0H
TIPEJIOMIJICHUS CBETa

https://m.edsoo.ru/NF1PZFEV3
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65

[TonHOE BHYTpEHHEE OTpaKEHUE
cBeTa. Mcronn30Banue MOITHOTO
BHYTPEHHETO OTPAXKEHHUS B
OINTUYECKUX CBETOBOJIAX

https://m.edsoo.ru/FZ7THV6E2W

66

JlaGopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH

https://m.eds00.ru/R800IT10S

yTJia MPeIOMIICHHS] CBETOBOTO
Jy4a OT yIJia MaJeHHs Ha TPaHUIEe
"Bo3yx-cTekno""

67

Ypoxk-koHpepeHuus
"Mcnonp30BaHKe IMOJTHOTO
BHYTPEHHETO OTPAKECHUS:
CBETOBO/IBI, OIITUKOBOJIOKOHHAS
CBs13B"

https://m.edsoo.ru/0L9F63ZRU

68

JInna3pl. OnTHYeCcKas CHJIa JIMH3BI

https://m.edsoo.ru/ZVV702L97F

69

[Toctpoenue nzo0pakeHuii B
JMH3aX

https://m.edsoo.ru/MWU2YHLIN

70

JlaGopaTtopHnast pabota
"Onpenenenne GoOKyCHOTO
PAaCCTOAHUA U ONTHUYECKOU CHIIEI
cobuparotiei TuH3bI"

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

71

Ypok-koHdpepenuus "OntTuueckue
JMH30BBIE TPUOOPHI"

https://m.edsoo.ru/KKVRKOP3D
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['ma3 kak onTuyeckas cucremMa.
3peHue

https://m.edsoo.ru/KP1ACI9PW

73

Ypok-konpepenmus "JlepexTo
3penusi. Kak coxpanuts 3peHue"

https://m.edsoo.ru/ZKWLQ3CHI

74

Pasnosxenue 6enoro ceera B
criektp. OnbiTel HetoTOHA.
CrnosxeHue CeKTPaIbHBIX [IBETOB.
Hucnepcus cBera

https://m.edsoo.ru/ZPREN4D5V

75

JlaboparopHas padota "OnbITHI 110
pasioKeHuIo 0eIoro cBeTa B

https://m.edsoo.ru/E5I18L6TCH

CIEKTpP U BOCHPUSATHUIO 1[BETA
MPEIMETOB MPU X HAOIIOIEHUN
yepe3 1BETOBbIE GUIbTPHI"

76

VYpok-npaktukyM "BomHoBbIE
CBOMCTBA CBETA: TUCIIEPCHS,
uHTepdepeHus u qudppaxaus”

https://m.edsoo.ru/A1F3HB8Y9

77

OmnsiTel Pezepdopaa u
IUTaHEeTapHast MOJIETIb aTOMa

https://m.edsoo.ru/P922QVFIV

78

IToctynatel bopa. Mozaens atoMa
bopa

https://m.edsoo.ru/OBJPHEQ0G2

79

Hcnyckanue U MOJIONIEHUE CBETa
atomoM. KBanTrl. JInneiiuaTeie
CIIEKTPBI

https://m.edsoo0.ru/MILRTHPCO

80

VYpoxk-npaktukym "Habmronenue
CHEKTPOB UCITyCKaHUs"

https://m.edsoo.ru/7NCLNW?296
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81 PamnoakTuBHOCTE U €€ BUIIBI https://m.edsoo.ru/22H32JWLM
CtpoeHue aTOMHOTO si71pa.
82 H https://m.edsoo.ru/IRVFSKOFK
YKIIOHHAsI MOJICITb
PannoakTuBHBIC IpEBpAIICHHUS.
83 " https://m.edsoo.ru/RA796 TPSP
30TOIIBI
Penrenue 3amau mo treMe:
84 "p " https://m.edsoo.ru/WX2HQP2S6
aIM0AKTUBHEIC MPEBPAILICHUS
85 [Tepuox nmomypacnanga https://m.edsoo.ru/WZDJCOE87
Ypoxk-koHpepeHuus
86 "PajinOaKTUBHBIE U3ITyYECHUS B https://m.eds00.ru/X1J4002C4
MpUpoe, MEAUIIMHE, TEXHUKE"
Snepuble peakuuu. 3aKOHBI _
87 COXDAHEHHS 3aPATOBOTO H https://m.edsoo.ru/YOQ2XMKO0
MacCOBOI'0 YHCET
DHeprus CBS3U aTOMHBIX sIJIEp.
88 C https://m.edsoo.ru/NSTEUFIO3
BSI3b MAacChl 1 SHEPTUU
Pemenue 3agad mo reme
89 g " https://m.eds00.ru/0DAKHLQAT
JIEPHBIC peaKInu
Peakuuu cunTe3a U 1eneHus siaep.
90 Hcrounuku 3HEeprun https://m.edsoo.ru/RMBFQBND7

CouHita 1 38311
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91

Ypok-koHpepenmus "Anepuas
sHepreTuka. JlencTBus
paZnOaKTUBHBIX U3TYYCHUH HA
JKUBbIE OpraHU3MbI"

https://m.edsoo.ru/QTNWFW90Q

92

IToaroroBka Kk KOHTPOJIBHOMN
pabore 1o Teme
"DJIeKTPOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHHIE BOJHBI.
KBanrtoBeie siBneHus"

https://m.edsoo.ru/TBOXB9TUO

93

KonTtponpsHast pabora o Teme
"DJIeKTPOMarHuTHOE TIOJIE.
DNEKTPOMArHUTHBIE BOJTHBI.
KBanrtoBbie siBneHus"

https://m.edsoo.ru/SUTJAFD6U

94

[ToBTOpenue, obodIeHNE.
JIaboparopHblie pabOTHI IO KypCy
"B3zanMopaencTeue Temn"

https://m.edsoo.ru/2GFCLJOJJ

95

[ToBTOpEeHnue, 06061IEHNE.
Penienune pacueTHbIX U
Ka4€CTBCHHBIX 3a1a4 I10 TEMEC
"TemnnoBsie mporecch"”

https://m.edsoo.ru/MMJINLZOSQ

96

[ToBTOpEeHue, 060061IEHNE.
Pemrenne pacueTHbIX U
KaueCTBEHHBIX 33/1a4 10 TeMe
"KIIJI TerioBeIX aBurareneii”

https://m.edsoo.ru/H7THKU30G3
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97

[ToBTOpenue, o6o0mIeHNE.
Pemenne pacueTHbIX U
KayeCTBEHHBIX 3a]1a4 [0 TEMe
"KIIJI anekTpoycTaHOBOK"

https://m.edsoo.ru/XP2ZHRNAY4

98

[ToBTOpenue, o6o0mIEHNE.
JlaboparopHble pabOTHI IO KypCy
"CBeToBbI€ sIBJICHUS"

https://m.edsoo.ru/FK30FNRHX

99

[ToBTOpenue, o6o0menue. Pabora
C TEKCTaMH I10 TeMeE "3aKOHEBI
COXpaHEHUs B MexaHUKe"

https://m.edso00.ru/91XS3CXDT

100

[ToBTOpenue, 0600menue. Pabora
¢ Texkctamu 110 Teme "Konebanus u
BOJTHEI"

https://m.edsoo.ru/L3YKVIINT

101

[ToBTropenue, 0600menue. Pabora
¢ Tekctamu 110 Teme "CBeTOBEIE
saBJIeHUS"

https://m.edso0.ru/LG3271SQ6

102

[ToBTOpenue, o606menue. Pabora
¢ Tekctamu 110 Teme "KBaHToBas u
snepHast pusuka"

https://m.edsoo.ru/W7IE16NU8

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

27



https://m.edsoo.ru/XP2HRNAY4
https://m.edsoo.ru/XP2HRNAY4
https://m.edsoo.ru/FK30FNRHX
https://m.edsoo.ru/FK30FNRHX
https://m.edsoo.ru/91XS3CXDT
https://m.edsoo.ru/91XS3CXDT
https://m.edsoo.ru/L3YKVI1NT
https://m.edsoo.ru/L3YKVI1NT
https://m.edsoo.ru/LG327ISQ6
https://m.edsoo.ru/LG327ISQ6
https://m.edsoo.ru/W7IE16NU8
https://m.edsoo.ru/W7IE16NU8




IPOBEPSIEMBIE ITPE/METHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OEPA30OBAHUS

7 KJIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06p330BaTeJ'[bHOI71 nmporpaMMbl OCHOBHOTI'O 0o01mero 06p330BaHI/Iﬂ

11

HCIOJIb30BAaTh U3YUYCHHBIC ITIOHATUS

1.2

pas3indartb SABJICHHUA I10 OMNHUCAHUIO HUX XaPaKTCPHBIX CBOIMCTB M Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JaHHOC (1)I/I3I/I‘IGCKOG SABJICHHUC

1.3

pacrio3HaBaTh IPOSIBIIEHHE M3YYCHHbIX (U3MUECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3NYECKUE SBICHHUS B MPHPO/IE,
NP 5TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICIATH
CylIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUN

1.4

OMKCHIBATh H3Y4YEHHBIE CBOWCTBA Tel M (DU3MYECKHE SBJICHMUS,
UCIIONB3Ysl (pU3MYecKre BENUYHMHBI, NpPU OMHCAHWHM TPABUIHHO
TPakTOBaTh (DU3MUYECKUNH CMBICI HCIONB3YEMbIX BEIHYMH, UX
0003HaYeHHsI U eUHUIIBI (PU3NIECKUX BEIUYMH, HAXOAUTH (OPMYIIBI,
CBS3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIUYMHY C JIPYTHMH
BEJIMUYMHAMHU, CTPOUTHh TpaUKud  HM3yUYEHHBIX  3aBUCHMOCTEU
(bU3UYECKUX BEIMYUH

1.5

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHUS U TPOIECCHI,
WCTOJNb3ysl HW3YYEHHBIE 3aKOHBI, MpPU OSTOM [laBaTh CIIOBECHYIO
(GOpMYITUPOBKY 3aKOHa H  3alHMCBIBaTh €r0 MaTeMaTU4YeCKoe
BBIPAYKEHHE

1.6

OOBSCHATh (PU3NYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TEN, B TOM
qucie€ W B KOHTEKCTE CUTyallMd NPaKTHKO-OPUEHTUPOBAHHOIO
XapakTepa: BBIABIATh IPUYUHHO-CIEACTBEHHBIE CBA3H, CTPOUTH
oObsicHeHne u3 1 — 2 JorM4yeckux IMmaroB ¢ omopod Ha 1 — 2
U3yYEHHBIX CBOMCTBA (PM3NYECKHUX SABJICHHM, PU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH




1.7

pemath pacu€THbIe 3a0a4u B | — 2 NelCTBUSA, UCTIOJIb3YS 3aKOHBI U

(bopMyibl, CBs3bIBaONME (PU3NUYECKHUE BEIMUUHBI: HA OCHOBE aHAINU3a
yCIIOBUSL 3aJaud 3alUCBIBATh KPAaTKOE YCIOBUE, IOJACTaBIATh
¢u3nueckre BeITMUMHBI B (YOPMYJIIBI M IPOBOJIUTH PACUETHI, HAXOIUTD
CIpaBOYHBIC JIaHHBIC, HEOOXOMMBIE JUIS PELICHHS 3a]a4, OLEHUBATh
PEATMCTUYHOCTD MOTYYEHHOH (pU3NUecKOr BEIINIUHEI

1.8

pacrio3HaBaTh NpPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTHh IMPHU MOMOIIU
(1)I/I3I/I‘-IGCKI/IX MCTOAOB, B OIHCAaHHU HCCICAOBAHHUA  BBIICIATH
IpOBEpsiEeMOE  MPEANOJOXKEeHUe  (TUHoTesy),  pa3iuyarb U
HHTCPIPETUPOBATH HOJIy‘lGHHLIfI pe3yiibTaTr, HAXOAUTH OIIMOKU B
XO0J¢€ oIibITa, ACJIAaTh BBIBO/LI I10 €0 pE3yJjibTaTaM

1.9

HOPOBOJIUTH OIBITBEI 1O HAOMIOJACHUIO (U3MUECKUX SIBJICHUM WU
¢u3uveckux  CBOMCTB  Tel:  (opMynumpoBaTh  MPOBEPsSiEMbIE
NPEIIOJIOKEHNs, CcOoOMpaThb  YCTAHOBKY M3  IPENJIOKEHHOTO
000pyI0BaHUs, 3aUCHIBATH XO/1 OTBITA U (POPMYIUPOBATH BHIBOJIBI

1.10

BBIIOJHATh NPSAMbIE MU3MEPEHHUS C HCIOJIb30BAHWEM aHAJIOIOBBIX U
u(poBbIX MPHOOPOB, 3aMKMCHIBATh MOKa3aHUS NMPUOOPOB € YUYETOM
3a/laHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

IPOBOAMTH  HCCIIEJOBAHUE  3aBUCUMOCTH  OJHOW  (U3NYECKOU
BEJIMYMHBl OT JIPyroMl C HCIONB30BAaHUEM MPAMBIX HW3MEPECHM,
y4acTBOBaTh B IJIAHUPOBAHUU Y4YEOHOTO HCCIENOBaHUS, COOMpaTh
YCTaHOBKY M BBIIIOJIHATH U3MEPEHMUS, CIEAYS IPEI0KECHHOMY IUIaHY,
¢ukcupoBaTh pPE3yJbTaThl IMOJYYEHHOHM 3aBUCHUMOCTH (PU3NYECKUX
BEJIMYMH B BUJIE€ MPEAJIOKEHHBIX TaOJINIl U TPaQUKOB, 1€JaTh BBIBOBI
10 Pe3yJIbTaTaM UCCIEIOBAHUSA

1.12

POBOANTH KOCBEHHBIE H3MEpeHUs (PU3NUECKHX BEIUYHH, CIeays
NPeJI0KEHHOW MHCTPYKIUU: TPU BBIOJIHEHUU U3MEPEHUN coOMpaTh
SKCHEPUMEHTAIBHYIO YCTAaHOBKY W BBIYHCIIATH 3HAYEHUE HCKOMOM
BEJINYUHBI

1.13

coOnrofaTh TNpaBWja TEXHUKH 0O€30MacHOCTH Tpu pabore ¢
J1a00paTOpHBIM 000pYI0BaHUEM




1.14

yKa3plBaTh MPUHIUNBI  JCHCTBHS TNPHOOPOB M TEXHUYECKUX
YCTPOWCTB, XapaKTEpHU30BaThb IIPUHLMIIBI JEUCTBUS HM3YyYEHHBIX
npuOOpOB M TEXHUYECKMX YCTPOMCTB C IOMOLIBIO UX ONHUCAHMS,
UCTIONB3Ys 3HAHHSI O CBOMCTBAX (PU3MUECKUX SBJICHUN U

H€O6XOI[I/IMBI€ (1)I/I3I/I‘ICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU

1.15

OPUBOAUTH TNpPHUMEPHl (HAXOAWUTh HMHGOPMAIMIO O MPHUMEPAX)
NPAaKTUYECKOTO UCTOIb30BaHUS (PM3NYECKUX 3HAHUI B IOBCEAHEBHOM
KU3HU g obOecriedeHHss O€30MacHOCTH TMpU  OOpamieHuu ¢
npuOopaMu U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAHEHMSI 3I0POBBS U
COOJTIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpY KaloOIIel cpesie

1.16

OCYHIECTBIISATh OTOOP MCTOYHHUKOB WH(pOpMAaIMu B ceTu VHTEepHET B
COOTBETCTBUU C 33JIaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIONINXCS 3HAHUK M TYTEM CpaBHEHUS PA3IMYHBIX HCTOYHUKOB
BBIICTISITE MH(OPMAIIMIO, KOTOpPAasi SBISETCS MPOTHBOPSYUBON WIIH
MOJKET OBITh HEIOCTOBEPHOU

1.17

HCIIOJIB30BaTh pu BBIIIOJIHEHUH y4eOHBIX 3a1aHUI
HAy4YHOIIONYJIAPHYIO  JIUTEpaTypy  (U3NYECKOrOo  COAEpIkKaHMUS,
CIIpaBOYHBIE MaTEpHaNIbl, pecypcbl ceth VHTepHeT, BIaIeTh
npuéMaMy KOHCIIEKTUPOBAaHMSI TEKCTa, MpeoOpa3zoBaHus HH(OpMaLIUU
13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

cO03/1aBaTh COOCTBEHHbIE KPAaTKUE NMUChbMEHHBIE U YCTHbBIE COOOIICHHS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHpOpMauu (PUINYECKOTO
CoJIep’KaHus, B TOM YMCJIE MyOJUYHO JIeNaTh KpaTKUue COOOIIEHHUS O
pe3yJbTaTax IPOEKTOB WM YYeOHBIX MCCIEJOBAHUH, TPU ITOM
IPAaMOTHO MCIOJI30BaTh U3YYEHHBIM MIOHATUWHBIN anmnapar Kypca

(1)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC npeseHTauHeﬁ

1.19

MIPY BHITIOJTHEHUH y4E€OHBIX MPOEKTOB M UCCIECIOBAHUIN paclpeeNiaTh
00s13aHHOCTH B T'PYIIE B COOTBETCTBUU C MOCTABICHHBIMH 33/1a4aMH,
CIEUTh 32 BBHIMIOJHEHHEM IlJIaHa NEHUCTBUH, aJIeKBAaTHO OIICHUBATH
COOCTBEHHBI BKIaJ B JCSITENbHOCTh TPYMIMbI, BBICTPAUBATH
KOMMYHHKATHBHOE B3aMMOJICIICTBHE, YUUTHIBAs MHEHUE
OKPY’KaIOIINX




8 KJIACC

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (bHSI/I‘ICCKOC
SABJICHUEC

1.3

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (U3UYSCKUX SBICHUH B
OKpYXAaroIleM MUpEe, B TOM 4Hclie (PU3NYECKUE SBICHUS B MPHUPOJIE,
IIPH 3TOM IEPEBOJUTH MPAKTUYECKYIO 33a71a4y B YUeOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUCCKUX SIBICHUN

14

ONKCHIBATh HW3YYEHHBIC CBOWCTBA TeN H (U3UYECKUE SIBICHHUSA,
UCTIONB3Yysl (U3WYECKHE BEIMYUHBI, TP OIMCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MYECKHII  CMBICA  HCIOJB3YEMBIX  BEJIWYHH,
0003HaueHHSI ¥ €AMHUIIBI (PU3MUECKUX BETUYMH, HAXOIUTH (YOPMYJIHI,
CBS3bIBAIOIME JIAHHYIO  (DU3MUECKYI0O BEJIUYMHY C JpPyTUMH
BEIMYMHAMHU,  CTPOUTh  TIpadUKd  M3YUYEHHBIX  3aBHCHUMOCTEH
bu3nUecKrux BeITUUYNH

1.5

XapaKTCpU30BaATb CBOMCTBA TCII, (1)H31/I‘IGCKI/IG SABJICHUA W IIPOLECCCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3dKOHBI, IIpU J3TOM [JaBaTb CJIIOBECCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alMucCbhiBaTb C€ro MareMaTH4CCKOC
BBIPAXKCHUC

1.6

O00BSACHATH (PHU3HUECKHE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CUTyallud MpPaKTUKO-OPMEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbI0 1 — 2 H3y4YeHHBIX CBOMCTBA
(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

Kon
NpoBepsieMoOro
pe3yabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

11

HCIIOJIb30BaTh MMOHATHA

1.2

pas3iinyaTh ABJICHUSA 110 OIMMCAHUIO UX XapaKTECPHBIX CBOMCTB M Ha




1.7

pemars pacy€THbIE 3a1auu B 2 — 3 ACUCTBHSI, UCIOJB3YSl 3aKOHBI U
(dbopMyIIbI, CBS3BIBAIONINE (PU3MUECKUE BETMYMHBI: HA OCHOBE aHAN3a
YCIJIOBUS 3a/1ayMl 3allUChIBaTh KPaTKOE YCIOBUE, BBISBIATH HEAOCTATOK
JNAHHBIX Ui pEIICHHs 3a/Jadyd, BbIOMpAaTh 3aKOHBI U (HOPMYIIBL,
HeoOXoquMble Ui €€ pEelIeHUs, IPOBOAUTHh pacu€Tbl U CPaBHUBATH
NOJyYeHHOE 3HaueHuWe (U3UYECKONW BEMUYMHBI C HW3BECTHBIMHU
JaHHBIMU

1.8

paciio3HaBaThb HpO6J’I€MBI, KOTOPBIC MOXHO pPCHIMTh IIPpU IIOMOIIH
(1)I/I3I/I‘leCKI/IX MCTOHOB, UCIIOJIB3Ys OIMMCAHUEC UCCICA0OBAHNs, BEIACIATH
IMPOBEPACMOC IMMPCAITIOJIOKCHUC, OUCHUBATL IIPABUJIbHOCTD IMOPAJIKa

IMMPOBEACHUA UCCIICA0OBaHNMA, ACJIaTh BBIBOABI

1.9

OPOBOAMUTH OIBITHl IO HAOMIONEHUI0 (U3NYECKUX SBICHUHA WIN
busznueckux  CBOMCTB  Tem:  (QopMmynHpoBaTh  IpOBEpsieMbIe
MPEOJIOKEHUS, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO

O60py,Z[OBaHI/I$[, OIIMCBIBATb XO/J OIIbITa U (1)OpMYJ'II/IpOBaTB BBIBOBI

1.10

BBIIIOJIHATH MpPSIMbIE HM3MEPEHUS C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATUYUKOB (PU3MUECKUX BEIUYUH, CPABHUBATH PE3YIbTATHI
U3MEpEHHi ¢ y4€TOM 3a/1aHHOM a0COIIOTHOM MOTPEITHOCTH

1.11

IPOBOAMTH  MCCIEAOBAHWE  3aBUCUMOCTH  OJHOW  (PpU3MYECKOU
BEJIMYUHBl OT JPYroil C MCHOJIB30BAHUEM IMPSMBIX W3MEPEHUN:
IUIAaHUPOBaTh MCCIIEJOBAHUE, COOMpaTh YCTAaHOBKY M BBINOJHSATH
U3MEpeHus, cienys  MpeIoKeHHOMY  IJaHy, (UKcHpoBaTh
pe3yJbTaThl MOJYYEHHOM 3aBHCUMOCTH B BHJE TaOIHIl U TpaduKOB,
JleaTh BBIBOJBI 10 pe3yIbTaTaM UCCIIEI0BaHUS

1.12

MMpOBOAUTDH KOCBCHHBIC HU3MCPCHUMA (I)I/I3I/I‘-ICCKI/IX BCIIMYHH:
IJIaHUPOBATb U3MCPCHMUA, CO6I/IpaTL OKCIICPUMCHTAJILHYIO YCTAHOBKY,
caeays HpCI[HO)KCHHOﬁ HHCTPYKIIMU, W  BbIYUCIATH 3HAUCHUC
BCJINYHHBI

1.13

coOnrofaTh NpaBWja TEXHUKH O€30MacHOCTH Tpu pabore ¢
1a00paTOPHBIM 000PYT0BaHUEM

1.14

XapaKTepU30BaTh NPUHLUIBI JEHCTBUS M3YUYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA MX ONMCAHUSA, HCIOJIb3Ys
3HAHUS O CBOMCTBAax (HU3WYECKUX SBJICHHHM U HEOOXOIUMBIC
(bu3IecKrue 3aKOHOMEPHOCTH




1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pI>I 10 CX€MaM U CXEMAaTUYHBIM pHUCYHKaM, COCTaBJIATH CXEMBI
OJICKTPHUICCKUX merein ¢ IOCJICAOBATCIIBHBIM MW ITApaJlJICJIbHBIM
COCAMHCHUEM DJICMCHTOB, pasjiuasn YCIIOBHBIC 0003HaUYEHHS
OJIEMCHTOB 3JICKTPUUCCKUX ueneﬁ

1.16

HNPUBOJIUTL TMPUMEPBl  (HAXOIUTh HWHPOPMAIUI0O O MPUMEPax)
MPAKTUYECKOTO MCITOJIB30BAHUS (PU3NYCCKUX 3HAHUH B IMMOBCEAHEBHOU
KU3HM I oOecredeHus: O€30MacHOCTH TpU  OOpalleHHH C
npuOOpaMy M TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHCHHMS 3I0POBbS H
COOJIFOZICHHSI HOPM KOJIOTHYECKOT0 TIOBEJICHUS B OKpPYKAFOIIeH cpejie

1.17

OCYILECTBIISITH MOMCK MHPOPMAUHU (HU3UIECKOTO CONEPIKAHHSI B CETH
HHTepHeT, Ha OCHOBE MMEIOIIMXCSA 3HAHUW W NYTEM CPaBHEHUS
JOTIOJTHUTEIbHBIX HCTOYHUKOB BBLICIATH HH(POPMALUIO, KOTOpas
SIBIISICTCS IPOTHBOPEYMBON MIIM MOKET OBITh HEJOCTOBEPHOM

1.18

HCIIOJIb30BAaTh IIpU  BBIIIOJHCHHHU y‘IC6HBIX SaﬂaHI/Iﬁ HAay4YHO-

HOIYJIAPHYIO JINTEpaTypy (U3NYECKOrO COAEp)KaHUs, CIPaBOYHbIE
MaTepuainsl, pecypchl ceth HTepHeTr, BnageTh npuUEMaMu
KOHCIIEKTUPOBaHUs TEKCTa, MPeoOpa3oBaHus UHPOPMAIMN U3 OJHOU
3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHbIEC MMCbMEHHBIE U KPAaTKHE YCTHBIE COOOIICHHUS,
0000mas “HPOpPMAIMIO U3 HECKOIbKUX HCTOYHUKOB (PHIUIECKOTO
COJICpP)KaHUs, B TOM 4YHUCIIC MYOIMYHO TMPEACTABIATh PE3yJIbTATHI
MPOSKTHON WM HWCCIIECNOBATEIbCKONW JICATEILHOCTH, TIPU ITOM
rPAMOTHO HCIIOJIb30BaTh WM3YyYEHHBIM IOHATUHHBIN amnmapar Kypca
(U3HKH, COTIPOBOXKIATH BRICTYILICHUE MPE3CHTAITUEH

1.20

IPU BBINOJHEHUHN Y4YEOHBIX MPOEKTOB M HCCIIENIOBAaHUN (PU3NUECKUX
IPOIIECCOB paclpenesaTh 00S3aHHOCTU B TPyIIE B COOTBETCTBUU C
NOCTaBJIEHHBIMU  3aJjauyaMH, CJEIUTh 32 BBHINOJHEHUEM IUIaHA
JNEHUCTBUM M KOPpPEKTUPOBAaTb  €ro, aJeKBaTHO  OLICHUBATb
COOCTBEHHBIH BKJIaJ B JIEATENILHOCTh TPYMIbI, BBICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aUMOJCICTBUE,  MpOABIAL  TOTOBHOCTb
paspeniatb KOHQJIUKTHI

9 KJIACC




Kon
NpoBepsieMoOro
pe3yJjbTarTa

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTAThHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’[LHOﬁ nmporpaMMbl OCHOBHOTI'O 06mer0 06pa3OBaHI/Iﬂ

11

HCIIOJIb30BATh U3YUCHHBIC ITOHATUS

1.2

pa3indaTth SABJIICHHA I10 OIKMCAaHHUIO HX XapaKTCPHBIX CBOWCTB M Ha
OCHOBC OIIBITOB, JECMOHCTPUPYIOUINX JAHHOC (l)I/IBI/ILIeCKOC SIBJICHUC

13

pacrio3HaBaTh IPOSIBICHHE M3YYCHHbIX (U3MUECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4ucie (U3NYEcCKue sSBICHUS B MPUPOJIE,
NP 5TOM TEPEBOAMTH MPAKTHYECKYIO 33/1a4y B Y4eOHYIO, BBLICIATH
CylIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PH3UUECKUX SBICHUN

14

ONUCBHIBATh H3YyYEHHbIE CBOWCTBA Tl U (PU3MUECKUE SBIICHUS,
UCTIONB3Yysl (U3WYECKHE BEIMYMHBI, TNPH ONHCAHWUU TPABHIBHO
TpakTOBaTb  (PU3WYECKUII  CMBICA  MCHOJBb3YEMBIX  BEJIMYMH,
0003HaueHHSI ¥ €IUHUIBI (PU3MUECKUX BEITMYNH, HAXOIUTH (hOPMYJIHI,
CBSI3BIBAIOIIME TAHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMH

BCIIMYMHAMHU, CTPOUTH Fpa(bI/IKI/I HN3YYCHHBIX
3aBHCUMOCTEM (I)I/I3I/I‘-ICCKI/IX BCIIMYHH

1.5

XapaKTCPU30BaATh CBOMCTBaA TCI, (I)I/IBI/ILIGCKI/IG SABJICHHUA U IIPOLECCHI,
HUCIOJIb3YySA HU3YYCHHBIC 3dKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYHO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alMucCbhiBaTb C€ro MareMaTH4YCCKOC
BBIPAXKCHUC

1.6

0OBACHATH (bI/I3I/I‘-IeCKI/Ie IIpOLECChl U CBOMCTBaA TCJI, B TOM 4YHUCJIC U B
KOHTCKCTC CI/ITyaHI/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOT'O XapakTepa:
BBIABJIATE HPUYIUHHO-CICACTBCHHBIC CBA3U, CTPOUTD 00BsICHEHHE U3 2
— 3 JIOTMYECKHX IIaroB C IIOMOIIBIO 2 -3 HU3YYCHHBIX CBOMCTBaA
(I)I/IBI/I‘-ICCKI/IX SIBJ'ICHI/II\/'I, (1)I/I3I/IquKI/IX 3daKOHa UJIK 3aKOHOMCPHOCTU

1.7

pemarh pacu€THBIE 3a7aud (OMHMparoMecs Ha cHCTeMy W3 2 — 3
YpaBHEHUI), UCHONb3Ys] 3aKOHbI U  (OPMYJbl, CBS3BIBAIOLINE
(¢u3nyeckue BEIMUYMHBI: Ha OCHOBE aHalIM3a YCIOBHS 33Ja4yd
3alHChIBaTh KPaTKO€ YCIOBHUE, BBIABIATh HEAOCTAIOMIME  WJIH
M30BITOYHbIE JaHHBIE, BEIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUISL pellleHusi, MPOBOJUTH Pacu€Thl U OLEHUBATh PEATUCTUYHOCTh
HOJYYEHHOT0 3HaYeHUs (PU3NYECKOI BETMUNHBI




1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH ITOMOIIU
(U3HYECKUX METO/IOB, UCTIONB3Ys OTIMCAHUE UCCIICIOBAHMSI, BBIICIISATh
pOBEPSEMOE TPEIINOJIIOKECHHUE, OLICHWBATh MPABHILHOCTH IMOPSIKA
MPOBEJICHUS HWCCIICIOBaHMS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNIbTaThl HAOIIOICHUH U OIBITOB

1.9

MPOBOAMUTH OIBITHl 0 HAOMIONEHUI0 (U3NYECKUX SBICHUHA WIN
(bu3NYECKUX CBOMCTB TeJI: CAMOCTOSITEIbHO COOMPATh YCTAHOBKY W3
n30BITOYHOTO Habopa 00OpYyAOBaHUS, OMHCHIBATH XOJ OMbITA U €ro
pe3ynbTaThl, ((OPMYJIUPOBATH BHIBOJIBI

1.10

NPOBOAWTH TPH HEOOXOJUMOCTH CEPHIO0 TMPSIMBIX HW3MEPCHHIA,
ompeneNss cpelHee 3HAuCHHE H3MEpsieMON BelW4yuHbI (POKyCHOE
paccTostHUEe coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba
U3MEpPEHHS (M3MEPUTEIIBHOTO MPUOopa)

1.11

MpOBOANTL HCCIICAOBAHUC 3aBUCUMOCTEH (bPISI/I‘leCKI/IX BCIMYHMH C
HCIIOJIb30BAHUEM IIPAMBIX H3MepeHHﬁI IJIaHUPOBATh HCCICAOBAHUC,
CaMOCTOATCIIBHO CO6I/IpaTL YCTAaHOBKY, q)HKCI/IpOBaTB PE3YJIbTaThl
HOHy‘lCHHOfI 3aBUCHUMOCTH (i)I/I3I/I‘leCKI/IX BCJINYHH B BUJC Ta6J'II/II_II/I

Fpa(l)I/IKOB, ACJIaTh BBIBOALI 110 PE3yJIbTaTaM MCCICAOBAHUA

1.12

MMpOBOAUTD KOCBCHHBIC HU3MCPCHUA (bI/ISI/I‘leCKI/IX BCJINYHUH:
IJIaHUPOBATb U3MCPCHMU, CO6I/IpaTL OKCIICPUMCHTAJIbHYKO YCTAHOBKY
U BBIIIOJIHATE HN3MCPCHUA, CICAYIA HpeHHO)KCHHOﬁ HHCTPYKIUH,
BBIUUCIIATH 3HAYCHHUC BCIWYUHBI W aAHAJIMU3UPOBATH IIOJTYYCHHBIC
PE3YyJIbTAaThI C yLIéTOM 3aJlaHHOM IMOrpeIIHOCTHU HBMepeHI/Iﬁ

1.13

coOmoiaTh MpaBWJIa TEXHUKH OE30MacHOCTH MpH  pabore ¢
J1a00paTOpHBIM 000pYI0BaHUEM

1.14

pa3indaTb OCHOBHBLIC TIPU3HAKHW HU3YYCHHBIX (1)I/I3I/I‘-ICCKI/IX MoOJeTIeH:
MaTcpHraJibHad TOYKa, a0COJIIOTHO TBépI[OC TECIIO, TOYECYHBIM MCTOYHHUK
CBC€Ta, JIy4, TOHKad JIMH34, IJIaHCTapHasd MOACIIb aToMa, HYKJIOHHAasA
MOZACIIb aTOMHOTIO AApa

1.15

XapaKTepU30BaTh NPUHLUIIBI JEHCTBUS HM3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa MX ONMCAHUSA, HCIOJIb3Ys
3HAHUS O CBOMCTBAaxX (HU3MYECKUX SBJICHHHA W HEOOXOIUMBIC
¢buznyeckne 3aKOHOMEPHOCTH




1.16

UCIIOJI30BAaTh CXEMbl M CXEMaTUYHbIE PUCYHKH H3YUEHHBIX
TEXHUYECKUX YCTPOICTB, U3MEPHUTENbHBIX npuOopoB u
TEXHOJOTMYECKHUX IPOLIECCOB MPH PEUICHUH Y4YeOHO-TIPAKTHUYECKUX
3a[a4, ONTUYECKUE CXEMBI JJISl MOCTPOEHUSI H300pakeHUH B IIIOCKOM
3epKajie u coduparouieit TuH3e

1.17

HNPUBOJIUTL TMPUMEPBl  (HAXOIUTh HWHPOPMAIUIO O MPUMEPax)
MPAKTUYECKOTO MCITOJIb30BAHUS (PU3NYCCKUX 3HAHUH B IMOBCEAHEBHOU
KU3HM 1A oOecnedeHus O€30IacHOCTH TpHU  OOpAIICeHUH C
npuOOpaMu M TEXHUYECKHUMH YCTPOWCTBAMHU, COXPAHCHHSI 3/I0POBBS U
COOJIFOZICHHSI HOPM KOJIOTHYECKOT0 TIOBEJICHUS B OKpPYKAFOIIeH cpejie

1.18

OCYHIECTBIISATh MOUCK HHPOpMAINK (PU3UUECKOTO COACPKAHUS B CETU
WuTepHer, camocTosTenbHO (GOpMYyIUpys TOUCKOBBIA  3ampoc,
HAaXOAWTh IyTH  OMNpPEIEJeHHUs  JTOCTOBEPHOCTH  MOTYyYEHHOU
uH(pOpMallMM Ha OCHOBE HMMEIOIIMXCS 3HAHMM M JIOMOJHUTEIbHBIX
HUCTOYHUKOB

1.19

HUCITIOJIB30BAThH HpI/I BBIITOJIHCHUHA y‘~I€6HI)IX 3a11aH1/1171
HAay4YHOIIOMYJISIPHYIO  JIUTEpaTypy  (pu3MyYecKkoro  coaepkaHwus,
CIIpaBOYHBIE MaTEpHaNIbl, pecypcbl ceTh VIHTepHeT; BlaAeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoO0pa3oBaHus HHPOpMAIIU
W3 OJTHOHI

3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

co3laBaTb COOCTBEHHbIE ITMCBMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE HMH(GOpPMallUd M3 HECKOJbKUX HMCTOYHHUKOB (PU3NUECKOIO
coJiep)KaHusl, IMyOJIMYHO MNPEACTAaBNIATh PE3YyJbTaThl MPOEKTHOW WM
UCCIIENOBATENIbCKOM  JAEATENBHOCTH, NPH  3TOM  TPaMOTHO
WCIIOJIB30BaTh U3yYEHHBIN MOHATUNHBIN anmnapar u3y4aeMoro pasjaeia
GU3MKM U COMPOBOXKIATh BBICTYIUICHHE IpE3eHTAalUed C Y4ETOM
0COOEHHOCTEHN ayAUTOPHH CBEPCTHUKOB

1.21

IpU BBIOJHEHUH Y4YEOHBIX MPOEKTOB U UCCIEIOBAaHMNA (PU3NYECKUX
IPOIIECCOB paclpeneisiTh 00sS3aHHOCTU B TPyIIE B COOTBETCTBUU C
[IOCTaBJICHHBIMM  3aJa4aMM, CICAUTh 3@ BBIIOJIHEHUEM IUIAHA
NeHCTBUI M KOPPEKTHPOBATH €r0, 3IeKBATHO OIIEHUBATH COOCTBEHHBIN
BKJIAJ B JIE€ATEIBbHOCTh TIPYIIIbI, BBICTPAUBATH KOMMYHHUKATHBHOE
B3aMMOJICIICTBHE, POSBIISA TOTOBHOCTD pa3peiiaTbh KOHPIUKTHI




MMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

7 KJIIACC
Kon Kon baemenTta
pazieaa IIpoBepsiemble 3JIeMEHTHI COEeP:KAHUS
®U3UKA U EE POJIb B TIO3HAHUU OKPYXAIOILETO MHUPA
®uszuka — Hayka O Impupone. SBiaeHus npuUponbl.
11 ®usnyeckue  ABICHUSA: MEXAaHHYECKHE, TEIUIOBBIE,
NEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE
®uznyeckue  BeauuuHbl.  M3mepenue  (uznueckux
1.2 BennuuH. Pusndeckue npudopsl. [lorpemHocts
nu3MepeHuil. MexxyHapoaHas cucteMa eMHUIL
EcrecTBeHHOHay4HbIII METOA MO3HaHUS: HAOIIOCHUE,
1 13 IIOCTAHOBKA HAy4YHOI'O BOIPOCA, BBIJBUKCHHE TMIIOTE3,
' HKCHEPUMEHT 10 TMPOBEpPKE THIOTE3, OObICHEHHUE
Ha0J110/1aeMOT0 SIBJIICHUS
14 Onucanune GU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEen
[IpakTuueckue padbOTHI:
N3mepenue paccTossHAMN.
L5 N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
Omnpenenenue pasMepoB MajbIX TEJ.
W3mepenue temneparypsl IpH MOMOIIH SKUIKOCTHOTO
TEPMOMETPA U AATUYNKA TEMIIEPATYPHI
ITEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHNU BEIIIECTBA
CrpoeHne BemiecTBa: aToMbl M MOJEKYJbI, HX
2.1 pazMepsl. ONBITHI, JOKa3bIBalOIIME JUCKPETHOE CTPOCHHE
2 BELIECTBA
JlBukenne wyactuil BemiecTBa. CBA3b CKOPOCTH
2.2 NBIDKEHUSI  YacTUIl C  TeMmmeparypoil. bpoyHOBckoe
nBkeHue, uddysus




2.3

B3aumopaencTBue 4acTUIl BEIIECTBA: IPUTSIKEHUE U
OTTaAJIKUBaHUE

2.4

ArperatHble COCTOSIHHMSI BEIECTBA: CTPOCHUE Ta30B,
KUAKOocTed M TBEPABIX  (KPUCTANIMYECKMX)  Tell.
B3auMoCBsI3p MeXIy CBOWCTBAMH BELIECTB B Pa3HbIX
arperaTHblX COCTOSIHUAX M MX AaTOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM

2.5

OcobenHoctu arperaTHbIX COCTOSTHUH BOJEBI

2.6

[IpakTuueckue padbOTHI:
Onenka auameTpa aToMa METOJIOM psiioB
(c ucrosib3oBanmeM (hortorpadmii).
OnbIThl 0 HAOIIOIEHUIO TEIIOBOTO PACHIMPEHUS
ra3os.
OnplTbl 10 OOHApYXKEHUIO  JEWCTBUA  CHII

MOJICKYJIIPHOI'O IPUTS)KCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JIBUKECHUE. PaBHOMepHOE 51
HEPaBHOMEPHOE JIBH)KEHUE
39 Ckopoctb. CpenHsAsi CKOPOCTb NpU HEPABHOMEPHOM
' JBUKEHUM. Pacd€r myTH 1 BpeMEHM BUKEHUS
SIBnenne wmHepuuMu. 3aKOH UHepuuu. BzanmopelicTBue
3.3 TeJ KaK MpUYMHA U3MEHEHUSI CKOPOCTH JABHIKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
34 IInotHocts  BemectBa.  CBS3p  IUIOTHOCTU  C
KOJMYECTBOM MOJIEKYJ B eIMHMIIE 00bEMA BEIleCTBA
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJIEHCTBUS TeJ
36 Cwia ynpyroctn u 3akoH ['yka. M3mepeHne cuibl c
' MTOMOIIIBIO JUHAMOMETPA
37 SIBnenue TArotreHus u cwia TsxecTd. Cuila TSHKECTU

Ha Jpyrux miaHerax. Bec tema. HesecomocTs




3.8

Cuna tpenus. TpeHue cKoabXEHHs U TPEHHUE MTOKOS.

Tpenue B IpUpoOAE U TEXHUKE

3.9

CrnoxxeHue cuil, HalpaBJICHHBIX 110 OJJHOW MPSIMOH.

PaBHOelicTBYIOIIASA CHIT

3.10

[IpakTuueckue padbOTHI:

OnpeneneHue CKOPOCTH PABHOMEPHOIO  JIBUJKEHUS

(wrapuka B OKMJKOCTH, MOJEIM  3JIEKTPHUECKOro
aBToMoOmiIss M Tak jJainee). OmnpeneneHue cpenHen
CKOPOCTH CKOJIbKEHUS Opycka WIM IIapuka 1o
HAKJIOHHOM  miuockocTh. OrmpeneneHue  MIOTHOCTH
TBEPOTO Tena. OnbIThl, JEMOHCTPUPYIOLINE
3aBUCUMOCTh DPACTsDKEHUS (nedopmanuu) NpyKUHBI OT
OPWIOKEHHON  cuibl.  OMNbITEL, JAEMOHCTPUPYIOIIKE
3aBUCUMOCTb CHJIbI TPEHUS CKOJIbKEHUSI OT Beca Tela U
XapakTepa CONPUKACAIOLIMXCS TIOBEPXHOCTEN

3.11

@usnueckue SBICHUS B IPUPOJIE: IPUMEPHI JBUKEHUS C
Pa3IMYHBIMU CKOPOCTSAMHM B )KMBOM M HEXKUBOU IPUPOJE,
JICHCTBHUE CHUJIBI TPEHHUS B IPUPOJIE U TEXHUKE

3.12

TexHuyeckue yCcTpoucTBa: TMHAMOMETP, TOAIINITHUKA

JIABJIEHUE TBEP/BIX TEJI, JKUJIKOCTEN 1 TA30B

Hasnenune tBEpnoro tena. CrnocoObl yMEHBILIEHHUS H

4.1
YBEIMUYEHUS TaBIICHUS
42 JlaBnenue ra3a. 3aBUCUMOCTH JIABJICHHS Ta3a OT 00bEMa,
' TEMIIepaTypbl
43 [Tepenavya naBieHUs TBEPABIMHU TEJIaMH, XHJIKOCTIMU U
' razamu. 3akoH [lackans. [THeBMaTHUecKue MalliuHbI
3aBUCHUMOCTh  JaBIIEHUS JKUJKOCTH OT  TJIyOHHBI.
4.4 IMuapocraTndeckuit mapagokc. CooOMIArONTHUECs COCY/IBI.

FI/I}IpaBJ'II/I‘-IeCKI/Ie MEXaHU3MBbI




4.5

Atmocdepa 3emnu u atmochepHoe gaBiaeHue. [IpuauHb
CyIIECTBOBaHUS BO3AYIIHON 00010uku 3emud. OmbIT
Toppuyennu. 3aBUCUMOCTb aTMOC(HEPHOTO JTaBJIICHUS OT
BBICOTHI HaJ] YDPOBHEM MOPSI

4.6

Wsmepenune atmochepHoro pasnenus. I[Ipubopsl mms
u3MepeHus aTMOChEpHOro AaBJICHUS

4.7

JlelicTBUE )KUIKOCTHU U ra3a Ha MOrpyKEHHOE B HUX TEJIO.
BrrTankuBatomias (apxuMeioBa) cuiia. 3aKoH

Apxumena

4.8

IImaBanue Ten. Bo3ayxomnnasanue

4.9

[TpakTuueckue paboThI:

HccnenoBanre 3aBUCHMOCTH Beca Tejla B BOJE OT 00BbEéMa
NOTPY>KEHHOM B KUAKOCTH 4YacTu Tena. OmnpeneneHue
BBITAJIKUBAIOIIEH CWIbl, JICUCTBYIOIIEHW Ha  Telo,
NOrpy>kK€HHOE B JKHUIAKOCTb. IIpoBepka He3aBUCHMOCTH
BBITAJIKMBAIOIIEH CUIIbI, IEMCTBYIOLIEH Ha TEJO B )KUJIKOCTH,
OoT maccel Tena. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh
BBITAJIKMBAIOIIEH CUIIbI, IEMCTBYIOLIEH Ha TEJO B )KUJIKOCTH,
OT 00bEéMa TMOTrpyKEHHOM B KHUAKOCTh YaCTH Tela M OT
MJIOTHOCTU >KUAKOCTU. KoHCTpyupoBaHue apeomerpa WU
KOHCTPYHPOBAHUE JIOJIKU i onpeaeneHue et
Tpy30H0ABEMHOCTH

4.10

@u3NYECKUE SBJICHUSA B MPUPOJE: BIIUSIHUE
aTMOC(epHOTO JaBJICHHS Ha )KUBOW OPTaHMU3M, TUTABaHUE

pBIO

411

TexHUYeCKHE  yCTPOMCTBA:  COOOIIAIOIINECS  COCYBI,
YCTPOMCTBO  BOAONPOBOJA,  THAPABIMYECKHM  IIpecc,
MaHOMeETp, OapomMeTp, BBICOTOMEp, TMOPIIHEBON Hacoc,
apeoMeTp

PABOTA, MOIIIHOCTbB, SHEPT' A

5.1

Mexanuveckas pabora

5.2

Mexannueckas MOIIHOCTE




5 3 [IpocThle MEXaHU3MBI: pbIuar, OJIOK, HAKJIIOHHAs TUIOCKOCTb.
' [TpaBuo paBHOBECHS pbIyara
5.4 [IpumeHeHne paBuiIa paBHOBECHUS phlyara K 0JIOKy
«3o010T0e mpaBmwioy MexaHukH. KoaddumueHT mone3Horo
55 nercTBrsl MexaHu3MoB. [IpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [ToTeHManbHas SHEPTrUuM TeJa, MOJHATOr0 HaJ 3eMIEi
5.7 Kuneruaeckas sHeprus
58 [lonnass MexaHuueckass dHeprus. 3aKOH U3MEHEHUS U
' COXpaHEHHUS MEXaHWYECKOU IHEPTUU
[TpakTrueckue pabOTHI:
5.9
Onpenenenne  paboTbl  CUJIBl  TPEHUs  IpHU
pPaBHOMEpPHOM  JIBUKEHUU Tejla IO TOPU3OHTAIBHOMN
noBepxHoctu. MccnenoBanre yciaoBuil paBHOBECHS pblyara.
Nsmepenne KIIJl HakiioHHOM miockocTh. M3yueHne 3akoHa
COXpaHEHUsI MEXaHUYECKON IHEPTUU
510 ®dusnyueckue sIBJICHUS B IPUPOJIE: PhIYAry B TEJE
' yeJioBeKa
TexHudeckue YCTpOMCTBA: pblyar, IOABWKHBIA U
511 HEMOJIBWKHBINA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIE
MEXaHHU3MBI B OBITY
8 KJIACC
Kon Kon
paziena S — IIpoBepsiemble 371eMeHTHI COAEPKAHUS
TEIIJIOBBIE SBJIEHU A
6 OCHOBHBIE  TOJIOKEHHUSI  MOJEKYISIPHO-KUHETUUECKOM
6.1 TEOpUM CTPOEHUs BellecTBa. Macca u  pa3Mmepsbl
' Mosekyn.  OmbIThI, MOATBEPKJIAIOIMIUE  OCHOBHBIE
MOJIOKEHUS MOJIEKYISIPHOKMHETHYECKOM TEOpUHn




Mogenun TBEPJIOTO, YKUJKOTO 5

6.2 ra3000pa3HOro COCTOSTHUH BEIIECTBA.
Kpucrannuueckue u amopdHbIe Tena
OObsicHEeHHE CBOWCTB ra3oB, KUIKOCTEH W TBEPIBIX TEI
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJISIPHOKHHETHUECKON
TEOpUHn
6.4 CMauynBaHUE W KaWLISPHBIC SIBICHUS
6.5 T
€IJIOBOE PacCIIMPEHHE U CKaThe
6.6 Temnepatypa. CBsa3b TemmepaTypbl CO CKOPOCTBIO
' TETUIOBOTO JIBFKCHUS YaCTHUII
6.7 Buyrtpennss sneprusi. Crioco0bl M3MEHEHUSI BHYTpEHHEH
' SHEPrUU: TeIUIonepeaada U CoBepIlIeHne paboThl
6.8 Bunpl Temonepenayn: TeMIONPOBOIHOCTD, KOHBEKIINS,
' U3JTy4eHHE
6.9 KonuyectBo TETLJIOTHI. VnenvHas
' TEIUIOEMKOCTH BEIIECTBA
6.10 TemooOMeH U TEMJIOBOE paBHOBECHE. Y paBHEHHE
' TEIIOBOTO OamaHca
611 [InaBnenue u oTBEpIEBaHNE KPUCTAIUTMYECKUX BEIIECTB.
VY aenpHas TEIUIOTA MJIABICHUS
[TapooOpazoBanue u  KoHAeHcamus.  Vcmapenwue.
6.12 Kunenne. VYnaenbHas TemnoTa  mapooOpa3oBaHUS.
' 3aBUCHMOCTh TEMIIEpaTypbl KUMIEHUS OT aTMOC(HEPHOTO
JABJICHHUS
6.13 BrnaxHocTh Bo3ayxa
6.14 DHeprus TOIUIMBA. Y IeTbHAs TeII0Ta CTOPAHHs
[Tpunuuner  pabotel  TerioBbix asurarenei  KIIJ]
6.15 TEIJIOBOTO JABUTATENsl. TeruioBble ABUTATENIA W 3alluTa

OKpYXaloIIei cpeasbl




6.16

3aKkoH COXpPaHCHHUS U IIPEBPAIICHNA SHEPTIUU B TCILIOBBIX
mnmponeccax

6.17

[TpakTuyeckue pabOTHI:

OnbiTel 1O OOHapyXeHHI0  JeMcTBUA  CHII
MOJIEKYJISIPHOTO IPUTSKCHHUS.

OnpIThl 110 BBIPAIMBAaHUIO KPUCTAUIOB I1OBAPEHHOMN
COJIM WX caxapa.

OnpITBl 1O HAOIIOJCHUIO TEIJIOBOTO PACHIMPEHHUS
ra3oB, KUAKOCTEH U TBEPBIX TEII.

Omnpenenenue 1aBIeHUs BO3AyXa B OaJUIOHE MINPHILIA.

OneITHI, JEMOHCTPUPYIOUIME 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIN OXJIaKICHUS.

[IpoBepka rumnoressl JMHEHHONW 3aBUCUMOCTH JJIMHBI
CTOJIOMKa JKUAKOCTH B TEPMOMETPHUYECKOW TpyOKe OT
TEMIIEPATYPBI.

HaOnronenue u3MeHeHus] BHYTPEHHEH SHepruu Tena B

pe3yibTaTe Teruionepeaadu u padoThl BHEITHUX CHJL.

HccnenoBanue SIBJICHUS Ter1o0o0MeHa pu

CMEIIMBAaHUH XOJOJAHON U TOPSYEH BOJIBI.

OrmnpeneneHre KONMMYECTBA TEIUIOTHI, MOJYYEHHOTO
BOJIOM TMpU TEIJI0OOMEHE C HarpeThiM MeETaUTHYeCKUM
HUAJTUHAPOM.

Ornpenenenne yaenbHOU TEMIOEMKOCTH BELIECTBA.

HccnenoBanue nporecca ucrnapeHusl.

Onpenenenrie OTHOCUTENBHOM BIAXXHOCTH BO3/yXa.

Ornpenenenne yaenbHON TEIIOTHI IUIaBICHUS JIb/IA.

6.18

®dusnyeckue SBICHHS B MPHUPOJE: MOBEPXHOCTHOE
HaTSDKEHME W KalWUIIpHBIE SBJICHHS B TPUPOJIE,
KpUCTAJIIBI B IpUpojie, u3nydenue ColHila, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHue POCH], TYMaHa,
WHes, CHera.




6.19

TexHuyeckue yCTpoOMCTBa:  KalWJUIAPBL, MPUMEPHI
MCIIOJIb30BAaHUsl KPUCTAJUIOB, >KUJIKOCTHBIA TEPMOMETP,
JaT4UK TeMIepaTypbl, TEPMOC, CHUCTeMa OTOIUICHUs
JIOMOB, THTPOMETpPBI, NCHUXPOMETpP, MapoBas TypOuHA,
JIBUTATENb BHYTPEHHETO CrOPaHusl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1

Onextpuzauys Ten. J[Ba poaa 3JIeKTpUUYECKUX 3apsIOB

7.2

B3aumopeiictBue 3apspkeHHbIX Ted. 3akoH Kyrona
(3aBUCUMOCTb CHJIbI B3aUMOJEUCTBUS 3apsDKEHHBIX TEJ
OT BEJIMYMHBI 3aPsII0B U PACCTOSHUS MEXK/y TEJIaMH)

7.3

BJ'ICKTpI/I‘IeCKOC I10JIC. HaprI)KéHHOCTL QJICKTPHUYCCKOI'O
I10JIA. HpI/IHHI/IH CYNEpHoO3nnU 3JICKTPUICCKUX roJieit

(Ha KaYECTBEHHOM YpPOBHE)

1.4

Hocurenn »snexkTpuyeckux 3apsiioB. OJIEMEHTapHBII
anekTpuueckuit 3apsa. Ctpoenue atoma. [IpoBonHuKY 1
JUDIIEKTPUKH

7.5

3aKOH COXpaHEHHS JIEKTPUIECKOTO 3apsia

7.6

ONeKTpuueckuii  TOK.  YCIOBHUA  CYIIECTBOBAHMS
AIEKTPUYECKOT0 TOKA. MICTOUHNKHM MOCTOSHHOTO TOKA

7.7

I[eﬁCTBHH SJICKTPHUICCKOTO TOKa (TCHJ'IOBOC,
XHUMHNUYCCKOC, Mal"HI/ITHOG) . QHCKTpI/I‘{eCKI/Iﬁ TOK B
KHUAKOCTAX U ra3ax

7.8

Onektpuueckas nenb. Cuia Toka. IIeKTPUIECKoe
HaIpsKEHUE

7.9

COHpOTI/IBHeHI/IC IMPpOBOAHUKA. YaenbHOE
COIIPOTUBJICHUEC BCIICCTBA

7.10

3akoH OMa a1 y4acTKa Lenu

7.11

ITocnenoBarenpHOE W napajajiCJIbHOC

COCTMHEHHE TIPOBOTHUKOB




PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. 3aKOH

7.12
Jxoyis — Jlenna
713 DOneKTpuuecKkue Ienu M MOTPEOUTENH 3JICKTPUUYECKOM
' sHepruu B ObITy. KopoTkoe 3aMblkaHue
714 [TocrosiHHBIE MAarHUTHI. B3auMo1eliCTBUE MOCTOSHHBIX
' MarHuToB
715 MarnutHoe mone. MarHuTHoe 1oie 3eMIM U  €ro
' 3HAYEHUE [Tl )KU3HU Ha 3eMIie
- 16 OmneIT OpcTena. MarHuTHOE 1oJIe 3JIEKTPUUECKOI0 TOKa.
[IpruMmeHeHne 3JIeKTPOMarHuToB B TEXHUKE
JlelicTBME€ MAarHUTHOrO IIOJS HA IMPOBOJHUK C TOKOM.
717 DJIeKTPOABUTATENh TTOCTOSIHHOTO TOKa. Vcmonp3oBaHue
' AJIEKTPOJBUIaTeIe B TEXHUYECKHUX YCTPOMCTBAaX M Ha
TpaHCHOPTE
718 Onbitel @apaznes.  SIBaeHue  3JIEKTPOMarHUTHOM
' nHaykuuu. [Ipasuno Jlenna
DIIeKTpOreHepaTop. Crioco6s1 MOJTyYeHUS
7.19 AIIEKTPUYECKON SHEPTUU. DIIEKTPOCTAHLIUN Ha
BO300HOBJISIEMBIX UCTOYHHKAX SHEPTHUU
[TpakTudeckue paboOTHI:
7.20

OnpITHl 110 HAOJIOJECHUIO 3JIEKTPU3ALMM TeJl UHIYKIUEH
Y IIPU CONTPUKOCHOBEHHH.




UccnenoBanue JEWCTBUS DJIEKTPUYECKOTO IOJs  Ha
HpOBOI[HI/IKI/I nu I[I/IG)HCKTpI/IKI/I.

CbOopka u mpoBepka pabOThI DJICKTPUYECKOW IIETH
IMOCTOSIHHOTO TOKA.

N3mepenne u peryampoBaHue CHIIBI TOKA.

N3mepenne u peryaupoBaHue HaPsHKCHUS.
HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UIYILETO Yepes
PE3UCTOP, OT COMPOTHBIICHHUS PE3UCTOPA M HANPSKCHHS
Ha Pe3nCTOpE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBHCHMOCTD
ANEKTPUYECKOTO COIMPOTHBIICHUS TPOBOJHUKA OT €ro
JUTMHBI, TUIOIIAJM TIOTIEPEYHOr0 CEYCHHUS M MaTepHaa.
[IpoBepka mpaBuia CIOXKEHUS HANPSHDKEHUWA  TIPU
MOCJICIOBATEIbHOM ~ COCAMHEHUU JBYX PE3UCTOPOB.
[TpoBepka mpaBmiIa I CHIIBI TOKA MPU TMapauieIbHOM
COCIMHCHUU  pe3ucTopoB.  Ompenenenne  pabOTHI
ANEKTPUYECKOTO TOKa, MAYIIETO Yepe3 Pe3UcCTop.
OrmnpeznernieHre  MOIIHOCTHA  DJIEKTPUUYECKOTO  TOKa,
BbIIENIsIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CUJIBI TOKA, MJIYLIETO Yepe3 JIAMIIOUYKY, OT HANpsHKEHHS
Ha Hell. Onpenenenue KIIJ[ narpesarens. MccinenoBanue
MAardmTHOT O B3aI/IMOI[€I\/'ICTBI/I$[ IIOCTOAHHBIX MArHuTOB.
N3yueHrne MarHuTHOTO MOJIsl TOCTOSIHHBIX MarHUTOB MIPH
ux oObeAMHEHWHW U pasneneHun. lccnemoBanue
JIEACTBHSI DJIIEKTPUYECKOTO TOKA Ha MATHUTHYIO CTPEIIKY.
OnbIThl,  JAEMOHCTPUPYIOIIUME  3aBUCUMOCTh  CHJIBI
B3aUMOJICMCTBUSL KaTYIIKH C TOKOM M MarHuTa OT CHJIbI
TOKAa W HampaBlieHUs Toka B Karymke. 3yueHue

HeﬁCTBHH MAaramMTHOI'O I10JIs1 Ha IPOBOJJHUK C TOKOM.

Konctpynposanue " W3y4YCHHE paboThl
BIEKTPOJABUTATESA. N3mepenne KIIg
AIEKTPOJBUTATEIILHOMN YCTaHOBKH. ONEBITE 1o

HUCCICIOBAHUIO SABJICHUA SHGKTpOMaFHI/ITHOﬁ HHAYKIOWH:




HCCICIOBAaHUC W3MCHEHUH 3HAUCHUS U HaIpaBJICHUA
HHAYKIUMOHHOI'O TOKa

7.21

dusznueckue SBJICHHS B MPUPOJE: IIIEKTPUUECKHUE
SBIICGHUST B  arMocdepe, DICKTPUYECTBO  JKUBBIX
OpPraHM3MOB, MarHUTHOE T0Je 3eMiH, Ipel( TMOIOCOoB,
POJIb MarHUTHOTO TOJIS JJIS KU3HU HA 3emiie, MOJISIPHOE
CUSIHHE

1.22

TexHUUeCKHue YCTPOHCTBA: 3JCKTPOCKOI, aMIIepMeTp,
BOJIETMETP, PEOCTAT, CUETUUK DIICKTPHUCCKOW IHEPruH,
DJIEKTPOOCBETUTEIIFHBIC ~ MPUOOPHI,  HArpeBaTEeIIbHBIC
ANEKTPONPUOOPHI (Tpumepsr), AJICKTPUUCCKUE
NPEJOXPAHUTEIH, JJICKTPOMArHUT, 3JICKTPOJBUTATEb
MOCTOSIHHOTO TOKa, TeHEPATOP MOCTOSHHOTO TOKA

9 KUIACC
Kon
Konx snementa [IpoBepsiemble 27IEMEHTBI COAEPIKAHUS
pasnena
MEXAHMWMYECKHUE ABJIEHUA
8.1 Mexannueckoe JBMKEHHWE. MarepuanbHas — TOYKA.
Cucrema orcuéra
8.2 OTHOCUTEIBHOCTh MEXAHUUECKOTO JIBHXKEHUS
8.3 PaBHOMeEpHOE PSIMOJIMHEWHOE JBUKEHUE
8
HepaBHomepHoe MPSMOJIMHEHOE JIBUKEHUE.
8.4 CpenHsass W MIHOBEHHass  CKOpPOCTb  Tela  MpHU
HEPaBHOMEPHOM JIBH>KEHUH
8.5 Yckopenue. PaBHOyCKOpeHHOE
' MPSIMOJIMHEITHOE IBUKEHUE
8.6

CB060,Z[HOC maacHuc. OmnpiTel "anmunes




PaBHOMepHOE ABHKEHHE TIO OKpYXKHOCTH. [lepnon u

8.7 yacToTa oOpanieHus. JInHelHas u yrioBas CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHUE
8.8 IlepBbiit 3akoH HbroToHa
8.9 Bropoii 3akon HetoToHa
8.10 Tperuii 3akoH HproToHa
8.11 [IpuHUUMI cynepno3uium cui
8.12 Cwita ynpyroctu. 3akoH ['yka
8.13 Cuita TpeHusi: cujia TPEHHUSI CKOJIBKEHUSI, CUJIa TPEHUS
' MOKOS1, APYT'H€ BUIbI TPEHUS
8.14 Cuiia TSKeCTU ¥ 3aKOH BCEMUPHOIO TATOTEHUSI.
YckopeHnue cBOOOAHOTO NaIeHUS
815 Hewxenue  mianer  Bokpyr  Connma.  IlepBas
KOCMHUYECKasi CKOpocTb. HeBecOMOCTh 1 meperpy3Ku
8.16 PaBHOBecHe MaTepUATbHOMN TOYKH.
' AOGCOTIOTHO TBEPIOE TEIIO
PaBHOBecue TBEPAOro Tena € 3aKPEIUIEHHOW OCHIO)
8.17
’ BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn
8.18 Nmnynbce Tena. M3menenne nmnynbca. IMImynbe CHitb
8.19 3aKOH COXpaHEHUsl UMITYJIbCa
8.20 PeakTuBHOE ABUXKEHUE
8.21 Mexanudeckas paboTa U MOIITHOCTh
8.92 PaGota cui Tskectu, ynpyroctu, TpeHus. CBsi3b
' SHEPTUH U PabOThI
8.93 [ToTennmanpHass 3HEPrUs Teja, TOIHATOrO
' HaJl TOBEPXHOCTHIO 3eMJIU
8.24 [ToTeHumanbHast SHEPTUs CKATOU MPYKUHBI
825 Kunernueckass sHeprusa. TeopemMa O KHHETHYECKOH

SHEPTUU




8.26

3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUU

8.27

[TpakTuyeckue pabOTHI:

OrnpeziesieHne CpelHEe CKOPOCTH CKOJIBKEHHS Opycka
WU JBWKEHUS MIapHKa 110 HAKJIOHHOW IUIOCKOCTH.
OrmpezesieHne YCKOpPEHUs Tela MPU PaBHOYCKOPEHHOM
JIBIDKEHHUH 110 HAKJIIOHHOU IIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH MYTH OT BPEMEHH IpU
PaBHOYCKOPEHHOM JIBI>KEHUU 0€3 HaualbHOU CKOPOCTH.
[IpoBepka rumnoTe3bl: €ciau Npyu PaBHOYCKOPEHHOM

JABMXKCHHUH 0e3 HavaJbHOM CKOPOCTH IIYTH OTHOCATCA
KaK pgaa HEUETHBIX quceisl, TO COOTBCTCTBYIOIHC
MIPOMCIKYTKHU BPEMCHHU OJJUHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHUJIBI TPEHUST CKOJIBKEHHS
OT CWJIbl HOpMaJbHOTO JaBieHus. OmnpeneneHue
kodpdunmeHTa TpeHUs CKONbkeHus. OnpeneneHue
KECTKOCTU MpYyXKuHbL. OnpeneneHue padOThl CUIIbI
TPEHUS. TIpU pPABHOMEPHOM JIBWKCHHH Tela II0
TOPU30HTANIBHOM MoBepxHOCTU. Omnpenenenue padoThI
CUIBI  yOpPYyrocTH  Ipu  IOABEME  Ipy3a  C
UCIOJb30BAHUEM  HEMOJBMKHOTO W IMOJBH)KHOTO
0JI0KOB

8.28

duznueckue SBICHUS B npupoac: NMpuUujiIrBbl U OTJIMBBI,
JABHKCHHUEC IIJIAHET ConHeuHoMI CHUCTCMbI, PCAKTHBHOC
JABWIKCHUC KHMBBIX OPraHu3MOB

8.29

Texnuueckue YCTpOﬁCTBaI CIInAoOMETD, JaTUYUKH
TIOJIOKCHUS, PACCTOSAHUA U YCKOPCHUSA, PAKCTHI

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

9.1

Konebarenproe nemxerne. OCHOBHBIC XapaKTEPUCTUKU
KOJIeOaHUH: TIePHO/I, YaCTOTa, aMILIUTY 1a

9.2

Maremarnueckuit u MIPYKUHHBIN MasITHUKHU.

[IpeBparnienue sHEPTrUr IPH KOJICOATETHHOM JIBHKCHUT




9.3

Pe3onanc

Mexanndeckue BoJHbI. CBOHCTBA MEXaHUUCCKHUX BOJIH.
9.4 [IpononbpHbie W mornepeuHble BOJIHBL. J[nrHA BOJIHBI U

' CKOpOCTb €€ pacnpocTpaHeHUsi. MexaHuuecKrue BOJIHBI

B TBEPAOM TeJIE, CEICMUYECKHE BOJIHBI
9.5 3ByK. ['poMKOCTH M BbICOTA 3ByKa. OTpakeHUE 3ByKa
9.6

HNudpa3Byk 1 yiabTpa3ByK

[IpakTrueckue pabOThI:

Onpenenenue YacTOTBI Meproga  KoIeOaHMIA
9.7 MaTeMaTUYEeCKOro MasTHHKA.

MPYKUHHOT'O MasiITHUKaA

HccnenoBanne 3aBUCHMMOCTH IepHOAa  KoyieOaHMH
MOJIBENIEHHOTO K HHUTH Tpy3a OT JUIMHBI HHTH.
HccnenoBanne 3aBUCUMOCTH  IepHOAa  KoJjeOaHUit
NpPY)KMHHOTO MasTHUKa OT Maccel rpysa. IIpoBepka
HE3aBUCHUMOCTH nepuosa Kose0aHun rpysa,
MOJIBEIIEHHOTO0 K HHUTH, OT MAacChl Ipy3a M XECTKOCTH
npyxunsl. 3Mepenue yckopeHus cBoOOIHOTO MaieHUs

du3nueckre SIBICHUS B Iprupoac: BOCIIPUATHEC 3BYKOB

9.8 JKUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMUYECKHE BOJIHBI,
IlyHaMH, 9XO
9.9 TexHudyeckue yCTPOMCTBA: IXOJIOT, MCIOIb30BAHUE

yIBTPa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMATHUTHOE ITOJIE U DJIEKTPOMAT'HUTHBIE

BOJIHBI
101 DNEKTPOMarHuTHOE MoJie. DIEKTPOMAarHUTHBIE BOJIHBI.
' CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
10.2

[ITxana 31EKTPOMArHUTHBIX BOJIH

3aryxatomue kojieOaHus. BeiHyk/1IeHHbIE KOJIeOaHMsI.

Onpez[eneHI/Ie HaCTOTHI H 1riepuoaa KoJIeOaHMi




103 DnekTpoMarHuTHas npupoja ceeta. CKOpocTh CBETA.
BousiHOBBIE CBOIICTBA CBETA
[IpakTuueckue padbOTHI:
10.4 Nzyuenue CBOIICTB AIIEKTPOMArHUTHBIX
BOJIH C MTOMOIIbIO MOOMIIBHOTO TesiehoHa
®dusnueckue SABJICHUS B IMPUPOJE: OHOJIOTHUYECKOE
10.5 JeiicTBUE BUIMMOTO, YIABTPA(PHOIETOBOTO U
PEHTTEHOBCKOTO M3TyUYCHH
10.6 Texuuyeckue yCTpOiicTBa: UCIOJIb30BaHUE
ANEKTPOMArHUTHBIX BOJIH JJIsSi COTOBOM CBSI3U
CBETOBBIE SBJIEHUA
11.1 JlyueBas moaenb cBeta. McTounuku cBeTa
11.2 [IpsimonuHeitHOE pacpocTpaHeHHe CBeTa
11 113 Otpaxenue cera. [1nockoe 3epkano. 3akoH OTpaskeHUs
cBeTa
114 [Ipenominenue cBera. 3aKOH MPEJIOMIICHUS CBETA.
[TonHOE BHYTpEHHEE OTpaXKEHNE CBETA
11.5 JIunza. Xop tyuen B IMH3e
116 OnTuueckas cucreMa goToamnmnapara, MUKPOCKOIa U
' TeJIeCKOIa
117 I'na3 xak ontuueckas cucrema. binzopykocts u
' JATbHO30PKOCTh
118 Pasnoxxenue 6enoro csera B cektp. OnbiTel HploTOHA.
CroxeHue CeKkTpaabHBIX 1IBETOB. Jlucnepcus crera




11.9

[TpakTudeckue paboTHI:
HccnenoBanue 3aBUCHMOCTH yIia  OTPaXKCHUS
CBETOBOTO JIy4a OT yIJia MajacHus.
M3ydyeHne XapakTepUCTHK M300pakeHHs IpeaMera B
IJIOCKOM 3epKaJie.
HccnenoBanue 3aBUCUMOCTH yIiia MPEIOMIICHHUS

CBCTOBOI'O JIyda OT yIJla MaACHHUA Ha I'paHULC «BO3AYX —

CTEKJION.
[Tomyuenne n300pa)kKeHUN C TIOMOIILI0 COOMPAOIICH
JIMH3BL.
Onpenenenne (OKYCHOTO PAacCTOSIHUS M ONTHYECKOM
CHJIbI COOMPAIOIIECH JTNH3HI.
OnBITHI 1O Pa3JIKEHUIO OEJIOT0 CBETa B CIIEKTP.
OmnBITH IO BOCIIPUATHIO IIBETA IPEIMETOB MPH UX
HaOJIIOICHNH Yepe3 BETOBbIC (DUIBTPHI
@dusznyeckue sBieHUs B mpupoje: 3atmeHus ConmHIa u
11.10 JIyHBI, IBeTA TEJI, ONITUYECCKUE SIBJICHUS B aTMOcdepe
(uBet Heba, pedpakius, pagyra, MUPax)
11.11 TexHnueckue YCTpOICTBA: OYKH, IEPUCKOII,
' ¢doroamnmnapar, ONTUYECKHE CBETOBO/IbI
KBAHTOBBGIE ABJIEHUA
121 OmnsiThl Pesepdopaa u miianerapHas MoJiesib aToOMa.
Mopneins aroma bopa
HcnyckaHue 1 NoroueHue cBera aToMoM. KBaHTHI.
12 12.2 .
JluneityaTele CIEKTPHI
123 PagnoaktuBHOCTH. Anb(da, 6eTa- u raMmma-u3nydeHus
124 Crpoenne aromHOro snpa. HyknonHas Mozenb
' aTOMHOTO sifipa. M30Tors!
125 PannoaktuBHble mpeBpamenusa. Ilepuox momypacmana
' ATOMHBIX SITIEP
126 SnepHble peakiuu. 3aKOHBI COXpPAHEHHUs 3apsI0BOTO U
' MaccOBOTO YHCEI
12.7

3Hepr1/1;1 CBs3U aTOMHBIX A4CP. CBs13b Macchl U OHCPIrun




12.8 Peakuuu cunTesa u nenenus saep. Mcrounuku sHepruu
ConHua u 38€31
12,9 Anepnas SHEpreTUKa. evictBue pallOaKTUBHBIX
' U3ITy4YeHUN Ha KUBbIE OPraHU3MbI
[TpakTiueckue paboThI:
Habito1eHue CIUIOMIHBIX U IMHENYAThIX CIIEKTPOB
U3IIy4YCHHUS.
12.10
HccnenoBanue TPEKOB: W3MEpPEHUE SHEPTUU YACTHIIBI I10
TOpMO3HOMY ITyTH (110 hoTorpadusim).
H3mepenue paanoakTuBHOTO hoHa
duzuyecknue  ABIEHUS B NPUPOAE:  ECTECTBEHHBIN
12.11 paZvoaKTUBHBIN (DOH, KOCMUYECKHE JIY4YH, PaTUOAKTHBHOE
' U3ITyuyeHue MPUPOTHBIX MUHEPAJIOB, neiicTBre
paZOaKTUBHBIX U3ITyUYEHUI Ha OpraHu3M YeJIoBeKa
191 TexHuueckue yCTpOiiCcTBa: CHEKTPOCKOII,
WHIUBUIyIBHBIA TO3UMETP, Kamepa Bunbcona

ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMoOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHMSA K NMPeIMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI

NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanust Ha ocHoBe PT'OC




[lonumanue ponu  (QU3MKM B  HAy4HOH  KapTUHE  MHUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEJICTABICHUI O 3aKOHOMEPHOU CBS3H
U T[I03HABAEMOCTU SIBICHHMM MPUPOJBL, O POJM HKCIEPUMEHTa B
busuke, o cucreMooOpasyromeil pond (GU3MKK B Pa3BUTHUU
€CTECTBCHHBIX HayK, TEXHHUKHM M TEXHOJOrui, 00 HBOJIOLUU
¢bu3nyecKux 3HAHUM U UX POJIM B ILIEJIOCTHOM €CTeCTBEHHOHAYYHOU
KapTHUHE MHPa, O BKJIA/I€ POCCUNCKUX U 3apyOex HbIX YUEHBIX(U3UKOB
B pa3BUTHE HAyKH, OOBSICHEHHE IMPOIECCOB OKPYKAIIIErOo MHUPA,
pPa3BUTHE TEXHUKHU U TEXHOJIOTUHN

3HaHus O BHMJAX Marepuu (BEIIECTBO M IOJE), O JBHXKEHUU Kak
crioco0e CyIIeCTBOBaHUS MaTepUH, 00 AaTOMHO-MOJIEKYJIIPHON Teopuun
CTPOCHHUsI BellecTBa, O (U3NYECKOH CYLUIHOCTH SIBIECHUN HPUPOIbI
(MEXaHMYECKHUX, TEIJIOBBIX, JJIEKTPOMAarHUTHBIX M KBaHTOBBIX);
YMEHHUE pa3inyaTh SBJICHUS 110 ONMCAHUIO UX XAPAKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJIICHUE;
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3MUECKUX SBICHUIN
B OKPY’KAIOLIEM MHUPE, BBIIEISSA UX CYLIECTBEHHBIE CBOMCTBA

(mpu3HaKH)

Brnanenue ocHOBamMu TOHSATUHHOIO anmapara W CHMBOJHYECKOIO
s3bIKa (DU3UKH M MCIOJIb30BAaHUE WX I pPElIeHUs y4eOHBIX 3ajad;
YMEHHE XapaKTepu3oBaTh CBOWCTBA TeJ, (PU3MUECKHE SBICHHUS H
MPOIIECCHI, UCTIOJIB3YS QyHAAMEHTAIBHBIC U AMITUPUIECKUE 3aKOHBI

YMeHue OnuChIBaTh U3yUEHHBIE CBOMCTBA TeN U (PU3UUYECKUE SBIICHHUS,
UCIIONB3YS (PU3UUECKUE BETUIHHBI

Bnanenue ocHOoBaMHM METONOB HAy4YHOrO [IO3HAHHUS C YYETOM
coOIOZICHHsI TPaBMWJI 0€30MacHOTO TpyAa: HaOmoaeHHue (PU3NYECKUX
SIBJICHUMN:

YMEHHE CaMOCTOATEIBHO COOMPATh SKCIIEPUMEHTAIILHYIO YCTAaHOBKY




U3 JaHHOTO Habopa 00OPYIOBaHMS MO WHCTPYKIUHU, OMUCHIBATH XOJI
ONbITa W 3alUCBIBATh €ro pe3yibTarbl, (OpPMyJIMpOBaTH BBIBOJBI,
MMPOBCACHUC MPAMBIX U KOCBCHHBIX I/I3MepeHI/II71 (1)I/I3I/I‘-ICCKI/IX BCIIMYHNH:
yMEHHE IUIAaHUPOBaTh HM3MEPEHHUsS, CAMOCTOSATENILHO COOMpPAThH
9KCIEPUMEHTAIbHYIO YCTAHOBKY [0 HHCTPYKIUH, BBIYUCIIATH
3HAUCHHE BEJIMYUHBI M AHAJIM3MPOBATh MMOJYYEHHBIC PE3YJIbTAThl C
yu€TOM  3aJaHHOW  MOrPEIIHOCTH  PE3YJIbTAaTOB  HM3MEPEHHUil;
NPOBEJCHUE  HECIOKHBIX  JKCIECPUMEHTAIbHBIX  HCCIICIOBAHHIA;
CaMOCTOSTENILHO ~ COOMPaTh IKCIEPUMEHTAIbHYIO YCTaHOBKY H
OPOBOAUTH  HCCICIOBAHWUE MO  HMHCTPYKIMH,  MPEACTABISTH
MOJTyYEHHbIC 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BUC TAOJIHIl U
rpa¥KOB, YYUTHIBATh MOTPEITHOCTH, JIC/IaTh BBIBOJIBI [0 PE3yJIbTaTaM
UCCIIeIOBAHHS

[lonnmaHue  XapakTepHBIX  CBOMCTB  (u3MuYecKHMX  Mozenei

(MaTtepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOICIH CTPOCHUS
ra3oB, JKHJIKOCTEH W TBEPABIX TEJ, IUIAHETapHas MOJEIb aToMa,
HYKJIOHHAasi MOJIeJIb aTOMHOIO sipa) U YMEHHE NPUMEHSTh WX IS
00BSICHEHUST PU3UUECKUX TIPOIIECCOB

YMeHue oOBACHATh (PU3MUECKHE MPOLECChl U CBOMCTBA Tel, B TOM
qyucie W B KOHTEKCTE CHUTyallMd IPaKTHUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABJIATh IPUUNHHO-CIIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C ONOPOIl Ha M3YUYEHHbIE CBOMCTBA (PU3UUYECKUX
ABJIEHUH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIENIN

YMenue pemate pacu€rHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCIIONIB3YSl 3aKOHBI U (OpMysbl, CBA3BIBAIOIIKME (PU3UUYECKHE
BCJIIMYMHBI, B YaCTHOCTH, 3aIlMCbIBATHL KpPATKOC YCJIOBUC 3aaadvu,
BBISBIISIT HEJOCTAIOLIME JaHHBbIC, BBIOMPATh 3aKOHBI M (HOPMYJIHI,
HEoOXouMBbIe ISl €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
IIPOBOAMTH PACUETH M OLEHUBATh PEATMCTUYHOCTH IOJYyYEHHOTO
3HaYeHUs (PU3MUECKON BEIMYUHBI; YMEHHUE OINpPENeNATh Pa3MEepHOCTh
(bu3MUecKoil BETMUMHBI, TOJyYEHHON NP pEIIeHUH 3a/1a41

YMenue XapaKTCPU30BaTh IMPHUHIUIIBI JIENCTBUS TEXHHUUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TPOMBIIIJICHHBIX
TCXHOJIOTUYCCKUX IMPOLECCCOB IO UX OIMUMCAHUIO, UCIIOJIB3Ys 3HAHUA O
CBOMCTBaX (I)I/ISI/I‘-IGCKI/IX SIBIICHUH U HCO6XO,[[I/IMLIC (1)1/1314qec1<1/1e




3aKOHOMEPHOCTH

10

VYMeHHue UCHOJNb30BaTh 3HaHUS O (U3HYECKUX SBICHHUAX B
MOBCEAHEBHOM KHM3HM JiIsi  oOecrieueHHsi OE30MacHOCTH — TIpU
oOpamieHUn ¢ OBITOBBIMH ~ NPUOOpaMU U TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHHUS 3JI0pOBbSI U  COOJIOACHUS HOPM
9KOJIOTUYECKOTO IOBEJICHHsI B OKpYJXKAaloIIed cpene; TOHUMaHUe
HEOOXOJIMMOCTH TPUMEHEHHs JOCTIKCHHH (U3UKU WU TEXHOJIOTUH
JUTSL PallMOHATIBHOTO MPHPOIOTIONIE30BAHHS

11

OnbIT moOWCKa, TPeoOpa3oBaHHMS W MPEACTABICHHUS WHPOPMALUU
¢duznyeckoro coJlepKaHus c HCIIOJIB30BAaHUEM
UH(POPMAIMOHHOKOMMYHHUKATHBHBIX TEXHOJIOTUH; YMEHUE OIICHUBATH
JIOCTOBEPHOCTh IOJIy4EHHON HH(pOpMalMd Ha OCHOBE HMMEIOIHXCS
3HAaHUU U JIOTIOJIHUTENBbHBIX UCTOYHHUKOB; YMEHUE MCIOJIb30BaTh IIPU
BBINOJIHEHUM YYEOHBIX 33JaHUN HAy4YHO-TIONYJSIPHYIO JIUTEpaTypy
(GU3M4eCKOro coJepKaHus, CIPaBOYHBIE MaTepUalbl, PECYpPChl CETH
WutepHer; BiageHue 0a30BbIMM  HaBbIKAMU  IpeoOpa3oBaHUS
uHpOpMaLlMM M3 OJHOM 3HAKOBOM CHCTEMBI B JPYIylO; yMEHUE
CO3/1aBaThb COOCTBEHHBbIE IHUCbMEHHBIE U YCTHbIE COOOLIEHHS Ha
OCHOBE HH(OpPMAIMU U3 HECKOJIBKUX UCTOUHUKOB

HEPEYEHD 3JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMbBIX HA

ord
1O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 MEXAHUWYECKHUE SABJIEHUA
11 Mexanuueckoe  aBmkeHHe. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCUTETHHOCTD IBH)KCHHS
PaBHOMepHOE U HepaBHOMepHOe jaBHkeHue. CpenHss ckopocTb. Popmyna ans
1.2 BBIUUCIICHHSI CPeIHEH cKopocTu: V = S/t




PaBHOMepHOC HpHMOHHHeﬁHOC JABUKCHUC. 3aBHCHUMOCTh KOOpAuHaThl TE€jIa OT

BPEMCHH B Cliyda€ PaBHOMEPHOI'O HpﬂMOJ’IHHCfIHOFO JABWKCHUA

g 1
1.3 x(?)=x,+ut
I'paduku 3aBUCUMOCTH OT BpPEMEHHU Uil TPOEKUUU CKOPOCTH, IPOCKIIMU
nepeMelieH s, MyTH, KOOPAWHATHl MpPHU PABHOMEPHOM MPSIMOJHUHEHHOM
JBYOKEHUHT
3aBUCHUMOCTh KOOPAMHATHI Te€Jda OT BPEMEHU B CIly4ae pPaBHOYCKOPEHHOI'O
PSAMOJIMHEHHOTO IBUKCHUS:
2
Sx(D) =V, *1+ax* 5
@opmyibl AJI NPOEKLUUU IEPEMEIIECHUs, MPOEKIUU CKOPOCTH MU MPOEKLUU
YCKOpPEHUs IPU PaBHOYCKOPEHHOM NPSMOJIMHEHHOM JIBUKECHUU:
2
14 soe i
S.\-(f)—Uo.r'f*ax'T-
U_\'({):UOA\'_*(I.\‘ -1,
a.(f)=canst,
Uy, — v, =2a,.s,
['paduky 3aBUCUMOCTH OT BpPEMEHH JUI NPOEKIMU YCKOPEHMs, NPOEKLUU
CKOPOCTH, NPOEKLUUU MEPEMELIEHUS, KOOpAUHATBHl IPH PABHOYCKOPEHHOM
NPSMOJIMHEHHOM JIBUKCHUU
CBoboanoe manenue. OopMyJibl, OMUCHIBAIOIINE CBOOOJHOE MMAaJIEHUE Tea TI0
1.5 BEPTUKAIM (JBW)KEHUE TeJda BHU3 WM BBEPX OTHOCUTENBHO IOBEPXHOCTH

3emin). ['paduku 3aBUCMMOCTH OT BpEMEHHM ISl IPOEKIIUN YCKOPEHHUS,

MMPOCKIHU CKOPOCTHU U KOOPAWHATEI IIPpH CBO60J1HOM IMaaCHWM TEJIa 10 BEPTUKAIIN




CkopocTh paBHOMEPHOTO JBMKEHHMSI TeJla 10 OKpy>XKHOCTH. Hampasnenue
CKOPOCTH.

dopmyJia ISl BBIYUCICHUS! CKOPOCTH YEpE3 painyC OKPYKHOCTU U MEPUOT

oOpareHus:
27R
D=
T

LentpocTpemMutenbHoe yckopeHue. HampaBieHue 1EHTPOCTPEMHUTEIHLHOTO

yckopenus. @opmyia s BEIYUCICHUS YCKOPEHUS:

1.6
2
i, = v
&R
®opmyiia, CBSI3bIBAIOIIAS IEPHO U YaCTOTY OOpAaICHUS:
V.= :
T
Macca. IInotocts BemectBa. @opmyJia sl BBIYUCICHUS TIJIOTHOCTH:
_m
17 v
18 Cuna — BexkTopHas ¢puszuueckas BenuyrHa. ClI0KeHHUe CUil
19 SABnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHarpaBiIeHHOCTh BEKTOpa YCKOPEHHUs Tela U BEKTOPa CHJIBI, IEUCTBYIOIIEH HA
TEJ0
B3anmopeiicteue ten. Tperuit 3akoH Herorona:
F‘\ = —ﬁ
21 152
111
112 Tpenue Mokost U TpeHne CKONbXeHHs. PopMyna I BEIYACICHUS MOJYJIST CHIIBI

TPCHUA CKOJIBXXCHUA:




Fo=u-N

1.13

Hedopmaruss Tena. Ympyrue u Heynpyrue aedopmaruu. 3akoH YHIpyroi

nedpopmanuu (3axoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TATOTCHHE. 3aKOH BCEMHUPHOI'O TATOTCHUA:
my - M,
F = G - '—_“
R £
Cuna 1spxecTd. Y CKOpeHHE CBOOOIHOTO TAICHHS.

dopmyia 17151 BBIYUCICHUS CHITBI TSHKECTH BOJIHM3H MmoBepXxHOCTH 3emun: F = mg.

I[BI/I)KCHI/IG IUIaHET BOKPYT COJ'IHI_Ia. HCpBaSI KOCMHUYCCKasA CKOPOCTh.

HesecomocTts u MEeperpy3Ku

1.15

Nmmynse Tena — BekTopHas pu3ndeckas BeIUYnHa.
p=mo

I/IMHYJ'IBC CHCTeMEI Tel. I3MeHeHne HUMITYJIbCA. I/IMHYJ'IBC CHIJIbI

1.16

3akoH COXpaHCHUA UMITYJIbCa JJId SaMKHYTOﬁ CUCTEMBI TCII:
D=myU; +in,U, =const

PeakTtuBHOE ABHKEHHUE

1.17

Mexanudeckas pabora. @opmMyria st BEIYUCICHUS pa0OThI CHJIBI:

A=Fsoosa

Mexannuyeckast MOIIITHOCTD:

N=2




1.18

Kunernueckas u IMOTCHIHAJIbHAasA SHEPIUs. CDopMyna JJIs1 BBIYMCIICHU A
KHHETHYCCKOM OHECPIHUu:

2
mu-
E.=
K p)

o

Teopema o kuHeTuyeckoi 3Heprud. opmysia AJisi BBIYUCICHUS MOTCHIIMATbHON

OHEPIUM TE€J1a, IOAHATOrO HaQ

3eMIéit:

E ,=mgh

1.19

Mexanuueckas OHCPIUA:
E=E;+E,
3akoH COXpaHCHUA MEXaHUYECKOH OHCPI'Uu. d)opMyJIa JJIA 3aKOHA COXpAaHCHUA

MEXaHUYECKOM 3HEpPIruu B OTCYTCTBHE cUJl TpeHus: E = const.

[IpeBpamieHne MEXaHUYECKOW SHEPIUU IIPA HAJIMYUU CUIIBI TPCHHUSL.

1.20

HpOCTHe MEXaHHU3MBbI. «30JI0TOE IMMPpaBUJIO» MCXAaHHUKH.

Ppruar. Moment cuier; M - Fl.

VYcnoBue paBHOBECHS pblyara:
M +M +..=0
[TonBwxHbIN 1 HenoABWKHBIN 0;10ku. KIT/] mpocThix MexaHU3MOB,

= Anonesaas
Aaarpaqemz




1.21

JlaBneHue TBEPAOIO TEna.

@opMyia U1 BBIYMCIICHUS IABJICHHs TBEPIOIO Tena:

JaBnenue raza. ATMmocepHoe 1aBJICHHE.
I'uapocratudeckoe JaBiieHUE BHYTPH JKUIKOCTH.

dDOpMyna JJId BBIYUCJIICHUA JABJICHUSA BHYTPHU KUIAKOCTH:

P=pgh+p.,

1.22

3akoH [lackans. ['mapaBandeckuii mpecc

1.23

3akon Apxumena. Popmyna I ONPEACICHUS BBITAIKUBAIOMICH CHUJIBI,

JEUCTBYIOILIEH Ha TEJO, NOTPYKEHHOE B KUIAKOCTh WIH ra3:

FAFE' =pgVv

Ycnosue nnaBanus Tena. IlnaBanue CYZAO0B H BO3AYXOIJIABAHUC

1.24

MexaHnJeckue KoueOaHusl. AMHJ’II/ITy,Z[a, nepuoa U 4aCtoTa KOJIEOAHHUH.
cDOpMy.]'IEl, CBA3bIBAIOIIAA YaCTOTY U ICPUOJ KOJICOAHHIA:

1

V=
T

1.25

MareMaTtnueckuii 1 py>KUHHBIA MassTHUKHU. [IpeBpalenre sHepruu npu
K0J1e0aTeIbHOM JABMKEHUU

1.26

3aTyxa}0mHe KoJIeOaHHS. BBIHY)KJICHHBIG koJsieOanus. Pe3onanc

1.27

MexaHU4YeCcKrue BOJIHBL. HpOI[OJ'ILHLIe U TOICPCUYHBIC BOJIHBI. [[J'II/IHa BOJIHBI H

CKOPOCTD pacCIipoCTpaHCHUSA BOJIHBI:

A=v-T

1.28

3ByK. ['poMKOCTh M BbICOTa 3ByKa. OTpa)k€HUE 3BYKOBOM BOJIHBI HAa TPaHUIIC
IByX cpel. Hppa3Byk U yIbTpa3ByK




1.29

IIpaxmuueckue pabomol

N3mepenune cpeaHeil MIIOTHOCTH BEILECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
MPYXKUHBL, KO3(PPUIIMEHTa TPEHUSI CKOJbXKEHUsS; PaOOThl CUJIbl TPEHUS, CHIIBI
YOPYTOCTH; CpelIHEH CKOPOCTH JBHXKEHUS OpyCKa MO HAKJIOHHOW IIOCKOCTH;
YCKOpeHUsT OpyCcka MpW JBUKCHUHM IO HAKIOHHOW TIUIOCKOCTH; YacTOThI M
neproja KojeOaHWH MaTeMaTHYeCKOro MAasTHHKA; YacTOThl W  IepHoja
KoJiIeOaHU# MPYKUHHOTO MasiTHUKA; MOMEHTa CHUJIbI, IEUCTBYIOIIETO Ha phIYar;
paboThl CWJIBI YNPYTrOCTH NHpU MOIBEME TIpy3a C IOMOIIbIO HEMOABHKHOTO
6510Ka; pabOTHI CHIIBI YIIPYTOCTH IPU MOABEME TPpy3a C MOMOIIBIO MOABHKHOTO

0JI0KA.

HccnenoBanne 3aBUCMMOCTH apXMMEIOBOW CHJIBI OT 00bEMaA MOrpyKEHHOMN
YaCTu TCjIa U OT IINIOTHOCTH KUJIKOCTH, HE3aBUCHUMOCTHU BI)ITaHKI/IBaIOIHGf/'I CHJIbI
OT MACCEHI TCJia; CUJIbI TPCHUS CKOJILXKCHUA OT CUJIbI HOPMAJIbHOT'O JAaBJICHUA U OT
poJia MOBEPXHOCTH; CHJIbI YIPYrOCTH, BO3HUKAIOLIEH B MpPYKHUHE, OT CTEHEHU
neopManuu MpyXHUHbI, YCKOpPEeHUs1 OpycKa OT yIJla HaKJIOHAa HAaIlpaBIISIOLICH;
nepuosia (4acToThl) KoleOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTHU; MEPHUOJA
KoJe0aHUH MPYKMHHOTO MasATHUKAa OT MAacChl Ipy3a U KECTKOCTU HPY>KUHBL;
UCCIIeIOBAaHNE HE3aBUCHUMOCTH Iepuoja KojeOaHUM HUTSHOTO MasiTHHKa OT
Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHUS pbluara

1.30

Qusuueckue A6NeHUA 6 npupooe: TPHUMEPbl JABWXKEHHS C pa3IMYHBIMU
CKOPOCTSIMM B KUBOW M HEKUBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHMS B IIPUPOJIE U
TE€XHHKE, IPUIMBBI U OTJIMBBI, JABMKEeHUE Tu1aHeT CONIHEYHON CUCTEMBI,

PEaKTUBHOE BUKCHME JKUBBIX OPIaHU3MOB, PbIYaru B TEJIE YEJIOBEKA, BIUSIHUE
aTMoc(epHOro JaBJIEHUs Ha >KMBOW OpraHM3M, IUIaBaHUE pbIO, BOCIpPUSITHE
3BYKOB XKUBOTHBIMH, 3€MJIETPSACEHHE, CEHCMUUYECKHUE BOJIHBI, IlyHAMM, IXO

1.31

Texnuueckue ycmpoticmea: CIUUIOMETpP, NAaTYUKU MOJIOKEHUS, PACCTOSHUS U
YCKOpPEHHS, IWHAMOMETp, TOMIIMITHUKN, PAaKeThl, pblUar, TIOABIKHBIA H
HETIOJIBYDKHBIA OJIOKH, HAKJIOHHAS IUIOCKOCTB, MPOCTBHIE MEXaHW3MBI B OBITY,
COOOIIIAIOIIUECS] COCY/Abl, YCTPOWCTBO BOJAOINPOBOJA, T'MAPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
WCTIOJIb30BaHUE YIIBTPa3BYKa B OBITY U TEXHHUKE

TEIUIOBBIE ABJIEHUA




OcCHOBHbIE  TIOJIOKEHHSI ~ MOJIEKYJISIPHO-KUHETHYECKOH  TEOpUU  CTPOCHUS

2.1 BemiecTBa. Mojienu TBEPOTo, JKUAKOTO U Ta3000pa3HOT0 COCTOSIHUIN BEILIECTBA.
Kpucrannmuueckue u amopdHbIe TeIa
29 JlBmxkeHnne wactul BemecTBa. CBs3b CKOPOCTM  JABMXKEHMSI YACTHUI[ C
' Temreparypoil. bpoyHoBckoe nBmxenue, 1uddysus
2.3 CmaurBaHUE M KallWUISIPHBIE SBJICHUS
2.4 TernnoBoe pacIMpEHUE U CKATHE
2.5 TenoBoe paBHOBeCHE
26 Buytpennsis sHeprus. PaGora u Teruionepemada Kak CIIOCOOBI HM3MEHEHUS
' BHYTpPEHHEH YHEPTUU
2.1 Buapl Tenonepenaun: TemIonpoBOIHOCTb, KOHBEKIIMS, U3IyUEHUE
HarpeBanue u oxjaxaeHue Tena. KoauuecTBO TEMJIOTHI.
VY nenbHas TENIOEMKOCTD:
2.8
O=cm(t,—t,)
3aKOH COXpaHEHMs SHEPTUHU B TEIUIOBBIX MpoIeccax. Y paBHEHUE TEIIOBOTO
OanaHca:
2.9
QO+0 +..=0
<] " ¥2
Ucnapenue u koHaeHcauus. V3MeHeHHEe BHYTPEHHEN SHEPruyd B MPOLECCE
WcmapeHuss W KOHJAeHcauuu. KuneHue KuUAKOCTH. YAenbHas TemioTa
2.10
napoobpasoBanus: L = Q/m
2.11 BrnaxnocTs Bo3ayxa
[InaBnenne wu Kpucraummsauus. I3MeHeHue BHYTpEeHHEH OSHEPruM IpU
IJIABJICHUN ¥ KPUCTAJUIM3ALMU. Y AeNbHAs TEIUIOTA MIIaBICHUS:
212 S




BHyTpCHHSISI OHCPTIUA CrOpaHus TOIJIMBA. Y;[eana;I TCIJIOTA CTOpAaHUA TOIINBA:

2.13 gqg=Q/m
2.14 [Tpunnume! padoTe! TermnoBsix Asuratenei. KII1J[ remoBoro auraresns
IIpaxmuueckue pabomol
N3MepeHne ynenpHON TEIIOEMKOCTH METAJUIMYECKOIO LWIMHAPA; KOJIUYECTBA
TEIJIOTHI, TOJYYEHHOTO BOJOH KOMHATHOM TeMmmIepaTypbl (QUKCHPOBAHHOM
Macchbl, B KOTOPYIO OIYIIEH HAarpeThli UWIMHAP; KOJIMYECTBA TEIJIOTHI,
2.15 OT/IaHHOT'O HArpeThIM LWJIWHIPOM, TOCJIE OIMYCKAaHHS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIbHOM BJIAXHOCTU BO3/lyXa; YIEIbHOW TEIJIOTHI
maaBjaeHuss Jpaa. McecnegoBaHue HM3MEHEHMsI TEMIEpaTtypbl BOAbL  IIPHU
Pa3IMYHBIX YCJIOBHSX; SIBICHUS TEIJIOOOMEHAa MpPU CMEIIMBAHWUU XOJOJIHON U
ropsiuei BoJblL; Mpolecca UCHapeHus
Qu3zuueckue sA61eHUss 8 Npupode. TIOBEPXHOCTHOE HATSDKEHUE U KAWJUISPHbBIC
2.16 SIBJICHUS B IPUPOJIE, KPUCTAILIBI B pUpoe, uiryderue CoHila, 3amep3anue
BOJ0EMOB, MOPCKHUE OpHU3bI; 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHEra
Texnuueckue ycmpoucmea: KalWLISPbl, IPUMEPBI UCTIOIb30BAHNS KPUCTAILIOB,
217 XKUJKOCTHBIM TEPMOMETp, AATUUK TEMIEpaTypbl, TEPMOC, CUCTEMA OTOILICHUS
' JIOMOB, TUTPOMETPHI, TICUXPOMETP, MapoBasi TypOWHA, JBUTATENh BHYTPEHHETO
Cropanus
3 OJIEKTPOMAI'HUTHBIE ABJIEHUA
3.1 Onektpuzanus Ten. [[Ba Buia 231eKTPUYECKUX 3apsiI0B
3.2 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
3.3 3aK0OH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
34 Onektprnueckoe mnosie. Hanpsok€HHOCTh  dnekTpuyeckoro nosd.  [IpuHnumn
' CYTEPIIO3UIINH JIEKTPUUECKHUX TTOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenn osnexktpudeckux 3apsaoB. JlelcTBHE DIIEKTPUUECKOTO TIONS Ha
' AIEKTPUIECKUE 3aps/ibl. [[pOBOTHUKY U TUAIEKTPUKA
3.6

[TocTostHHBIN dNEKTpUYECKUNA TOK. JIeHCTBUS deKTpruIecKkoro Toka. Cuiia Toka.




Hanpsoxenue.

I =qg/t,U=Alq

BHGKTpI/ILIeCKOC COIIPOTUBIICHHE. yI[eJ'IBHOC OJICKTPHUICCKOE COIMPOTHUBIICHUC! R

3.7 =pl/S

3akon Oma ayis yyactka snekrpuueckon renu: | = U/R
3.8

[TocnenoBarenbHOE COCTMHEHHUE MPOBOIHUKOB:

I,=I,: U=U,+U,; R=R,+R,
3.9 [TapannensHOE COeTUHEHNUE TPOBOJHUKOB PABHOTO COMPOTHBIICHUS:
U=Ug;I=1+I;R=2.
2 2 -

CwMelaHHbIe COSTMHEHMS TIPOBOTHUKOB

PaGota u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10

3akon Jlxxoyns — Jlenma:

2
3.11 Q=I"-R-t
312 Oneir Opcrena. MarHuTHOE IOJIE TPSIMOTO TIPOBOJHUKA C TOKOM. JIwHUM
' MarHUTHON WHITyKITUU
313 MarauTHoe I0JIe ITOCTOSSHHOrO MarunTa. B3zanMoeiicTBre MOCTOSHHBIX
) MarduToB

3.14 JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM
3.15

Omnbitel @apanes. SABnenue anexkTpoMaraiuTHol uHAYKuu. [IpaBumno Jlenua




IIpaxmuueckue pabomol
W3mepenue  31EKTPUYECKOTO  CONPOTHBIIEHHUS  PE3UCTOPA;  MOIIHOCTH

QJICKTPHUYCCKOI'0 TOKA, pa6OTBI SJICKTPHUYCCKOI'O TOKA.

3.16
HccnenoBanne 3aBUCMMOCTH CHJIBI TOKAa, BO3HHMKAIOMIETO B IMPOBOJAHHKE
(pe3ucTopsl, TaMIIO4Ka), OT HAMPSHKEHUS Ha KOHIIAX MMPOBOJHUKA; 3aBUCUMOCTHU
COIPOTHUBIICHUS OT JJIMHBI MPOBOJHUKA, IUJIOIIAIN €0 MONEPEYHOr0 CEUCHUS U
YAEIBHOTO COMTPOTUBIICHHUSL.
[TpoBepka mpaBuia Ui AJNEKTPUYECKOTO HANPSHKEHUS MPU MOCIeI0BATEIbHOM
COCIMHEHUU MPOBOJAHHUKOB;, MpaBHJIA [UISI CHJIBI JJIEKTPUUYECKOTO TOKa MpH
napauieIbHOM COeIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U TAMIIOUKA)
Qusuueckue s6NleHUs 6 Npupooe: DSIEKTPUUECKUE SBICHUA B arMmocdepe,
3.17 AJIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE TOJI€ 3eMJIH, Apeid MOI0COB,
POJIb MAarHUTHOTO MOJIS 711 KU3HU Ha 3eMJie, MOJISIPHOE CUSHUE
Texnuueckue ycmpouicmea: 3JIEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTart,
CUETYMK  DJIEKTPUYECKOM  SHEpPruu,  DJIEKTPOOCBETUTENbHBIE  MPHOOPBI,
3.18 HarpeBaTelibHbIE AIEKTPONPUOOPHI (mpumepsI), BJIEKTPUYECKUE
IpEeIOXPaHUTENH, D3JIEKTPOMArHuT, OJJIEKTPOJIBUraTellb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DneKkTpoMarHuTHbIE BOJHBIL. [1Ikana >nekTpoMarHUTHBIX BOJTH
3.20 JlyueBas mojenb cBeta. [IpsMonuHeiiHoe pacipocTpaHEeHHE CBETa
3.21 3akoH oTpaxeHus cera. [nockoe 3epkaio
3.22 [Ipenomnenne cBeta. 3aKOH NPETOMIICHHS CBETA
3.23 Hucniepcus ceera
324 JInunza. Xon nydeir B nuH3e. DoKycHOE paccTosiHUE JIMH3bL. OnThuYecKas CHiia
' munsel: D = 1/F
3.25

['na3 kak ontuyeckas cucrema. Onruyeckue nprudopsl




3.26

IIpaxmuueckue pabomul
N3mepeHne onTHYECKO# CHIIBI COOMpAIOIIEH JTHMH3BI; (POKYCHOTO PACCTOSHHS
coOuparomield TMH3bI (110 CBOWCTBY paBEHCTBA Pa3MEpOB MpeaMeTa U U300pakeHus,
KOT/1a IIPEIMET PACIIONIOKEH B ABOMHOM (hOKyCe), TOKa3aTelis MPETOMIICHHSI CTEKIA.

UccnenoBanne cBoiicTBa M300pa)KEeHHUs, MOJIYYEHHOTO C  IOMOIIBIO
coOuparoniell JIMH3bl; U3MEHEHHUs (POKYCHOI'O PAacCTOSHHS JBYX CJIOXEHHBIX JIMH3;
3aBUCUMOCTH yIJIa MPEJIOMIIEHUs] CBETOBOIO Jy4a OT yIjla MaJeHUs Ha TpaHULE
«BO3JyX — CTEKIIO»

3.27

Qusuueckue senenus 6 npupode. 3armeHuss Comnna w JlyHbl, 1Bera Ted,
ONTHYECKUE SBJICHHS B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)

3.28

Texnuueckue ycmpoiicmea.: O4KH, IEPUCKOTL, (POTOATIAPAT, ONTHYECKHE
CBETOBOJIbI

KBAHTOBBIE ABJIEHUA

4.1

PagnoaktuBHOCTB. Ab(a-, 6eTa-, ramma-uznydeHus. Peakiun anbda-u
OcTapacrana

4.2

Omnsitel Pesepdopaa mo paccesauto anbda-yactui. [Inanerapuas mogens atroma

4.3

CocraB aromHoro spa. M3oromsl

4.4

Hepnoz[ Inojrypaciiaia aroOMHbIX AJACPp

4.5

SnepHble peakuy. 3aKOHBI COXPAHEHUS 3apsJ0BOT0 U MaCCOBOTO YHCEIN

4.6

Dusuueckue A61eHUA 6 npupoode. eCTECTBEHHBIH PaJUOAaKTUBHBIN ()OH, KOCMUYECKHE
Jy4Yd, PpaJUOAaKTHUBHOE  HW3JIyuYe€HUWE  MPUPOJHBIX  MHUHEPAJOB,  JIEHCTBUE
PaAMOAKTHUBHBIX U3JyY€HUH HA OPraHU3M YelloOBeKa

4.7

Texnuueckue ycmpoticmea. CIEKTPOCKOII, MHIAUBUAYaIbHBIN T103UMETp, KaMepa

BI/IJ'ILCOHa, AACPHAad SHECPreTuKa




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






