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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHOW MPOTpaMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueiit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTU OOYYaroluXcsi M OpraHu3aluio U3YYCHUS
¢u3MKN Ha AEATeTbHOCTHOW OcHOBe. B mporpamme mo (u3uKe yUWUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTo mpenmera B peanm3anuu Tpedoanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANpPEMETHBIM pe3yJibTaTaM O0y4eHHUs, a TaKkKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma no (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT NPUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS IPEIMETHOIO COACpP)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpamMmma mo ¢Qu3uke pa3zpaboTaHa C LEIBIO OKa3aHUS METOIUYECKON
MOMOIIIH YYUTEIO B CO3/IaHNU paboueii mporpaMmbl IO y4eOHOMY MPEIMETY.

dusuka SBISETCI CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4EOHBIX
IPEIMETOB, MOCKOJBKY (PU3NUYECKUE 3aKOHBI JIeKaT B OCHOBE IPOLECCOB U
SBJICHUN, W3yyaeMbIX XHUMHEH, OWoJIOTHEeH, acTpoHOMHUEH ©  (U3UICCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAYyYHYIO KapTHHY MHpa,
IpeIoCTaBlseT Hamboyiee SCHbIE OOpas3lbl TNPUMEHEHWsS HAyYHOTO METOoja
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHus COCTOMT B (POPMHUPOBAHUM €CTECTBEHHOHAYYHOW TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaronmxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoyiaracT OBJIAJCHHE
CIIEAYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHATH SIBJICHUS,

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO HUCCIICIOBAHHS,

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJb30BaThb  HAy4HbIE
JI0Ka3aTeNIbCTBA JUIsl TOTYYCHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HaA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompenenensl B Konmenmuum mpenomaBanusi ydeOHOro mpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit @enepanuu, pead3yOMMUX
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pelICHUEM



Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TMPUPOIBI, Pa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3yYCHHUS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HUKHU;
(dbopMUpOBaHHE TPEICTABICHUA O POJIM (U3HKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEJACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCUOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHATH (U3UUYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTUKOOPUCHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOIIOMAaTh IPUPOIHBIC SIBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M DKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCITIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIEll PU3MUECKOTO COAEpKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIIKEHUAX (U3HWKHU, aHAIA3 H
KPUTHYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATIBHON JIeSTEILHOCTH, CBI3aHHBIMU
Cc (U3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha wuzyuenue ¢usuku (6a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOUIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeNEN0), B §
KJ1acce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 yvaca (3 yaca B HEJENIO).

[Ipennaraemelii B mporpaMMe no (U3MKe MepedyeHb JabopaToOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PAOOT U OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
oOyJaroluxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpenjaraéMblX B pamKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.

COAEPKAHUE OBYUYEHUSA

7 KJIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KaI0IIEero Mupa.

®usuka — Hayka o mnpupone. fABneHus npupoabl. PU3HYECKHUE SBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBIL. M3MmepeHue @uanyueckux BelWyuH. DPuU3NUecKue
npubopsl. [lorpenrHocts u3mMepeHunit. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3y4aloT MPUPO.Y.
EcTecTBEeHHOHAy4YHBII METOJl MO3HaHUA: HAOIIOJEHUE, TOCTAaHOBKA HAYyYHOTO
BOIIPOCA, BBIIBM)KEHHE TMIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HabmogaemMoro aByieHus. Onucanue GU3NUECKUX SIBJICHUN ¢ IOMOIIbIO MOJIEJIEH.

Jlemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. @uznyeckue npuOOpPhl U NpoUeaAypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U
U (POBBIM TPUOOPOM.
Jlabopamopnvie pabomul u onvimaol.
1. OmpezeneHue UEHbI AeIEHUS HIKaIbl U3MEPUTEIBHOTO pUOOpa.
2. HM3mepenue pacCTOSTHUN.
3. Msmepenue o0bEMA KUAKOCTH U TBEPOTO TeEA.
4. OmnpeneneHue pasMepoB MaJIbIX TeJl.
5. M3mepenue temmeparypsl NpH MOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JaTYMKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHus MO NPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, ueM OOJIblle BhICOTa
IIyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHUM BeLIECTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxkeHne wuactuil BemecTBa. CBsA3b CKOPOCTH JIBM)KEHHMSI YacTUL[ C
Temriepatypoii. bpoyHoBckoe mBuxenue, nuddys3us. BzaumoneiicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOCHUE Ta30B, JKUAKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX



arperaTHbhIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Jlemoncmpayuu.

1. HaGnroneHnue OpoyHOBCKOTO JABUKECHHUS.

2. HaGmonenue nuddyzuu.

3. HabGmonenue — siBmeHUi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH

OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aromMa METOJAOM psAOB (C  HCIOJNb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO TPUTSIKEHUS.

Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JBHXKEHHHU. Pacuér myTtu u
BPEMEHU JIBUKCHHUS.

SlBnenue wmHepnuu. 3aKOH WHEpUMH. B3amMmonencTtBue Ten Kak MpUYAHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeUCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3MepeHune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Jpyrux miuaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cuii. Cuiia TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIE U TEXHUKE.

Hemoncmpauuu.

Hab6nrogenne MexaHnuecKoro JIBHKEHUS TeTa.
N3mepeHne CKOpoCTH MPSIMOJIMHENHOTO JBUKEHHS.
HabGnronenue siBjeHUs] HHEPLIMH.

CpaBHeHHME MaccC 0 B3aUMOJICHCTBUIO TE.
CnoxeHue CUJl, HallpaBJICHHBIX MO0 OJTHOM MPSMOM.

Jlabopamopuvie pabomul u onvimaol.

1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHHMSI (IIApHKa B KUIAKOCTH,
MOJIEJIH JICKTPUIECKOr0 aBTOMOOMIIS M TaK Jiajee).

2. OmpeneneHne CpeaHE CKOPOCTH CKOJBXKEHUS OpycKa WM IapuKa o
HAKJIOHHOM TUIOCKOCTH.

1
2
3
4. HaOmroneHve n3aMeHeHUs! CKOPOCTU MTPHU B3aUMOJICHCTBUM TETI.
5
6

3. Omnpexenenue MIOTHOCTH TBEPAOTO TeEA.



4. OmbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbKeHus (aedopmariyn)
NPYKUHBI OT IPUIOKEHHOW CHJIBI.

5. OmbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHHUS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUs. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsI raza oT o0bEma, Temmneparypsl. llepemaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU M TrazaMu. 3akoH Ilackans. [IHeBmaruueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MymrHONW 000youku 3emun. OmbiT Toppuuennu. M3mepenue atMmochepHOTO
JaBJI€HUs. 3aBUCUMOCTh aTMOC(EPHOTrO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[TpuOops! 17151 U3MEPEHUs AaTMOC(PEPHOTO TABICHHUS.

JlelicTBue KUIAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TEJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Hemoncmpauuu.
3aBUCUMOCTB JABJICHMS ra3a OT TEMIIEPATyphI.

[lepenada naBiaeHUs KUAKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[TposiBnenue neicTBus aTMOCHEPHOTO JTAaBICHMUS.

3aBUCHUMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00BEMaA MOTPYKEHHOW YacTU
TeJa U INIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBHITCCHEHHOW JKUIKOCTH.

o Uk w NP
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8. YCIOBHE IUIaBaHUsA TEJN: IJIABAHUE WJIM MOTPYKEHUE TEJ B 3aBUCHMOCTH
OT COOTHOILIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepgoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOM B
JKUJIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJoO,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B JKMJKOCTH, OT MacChl Tea.

4. OnbITbl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAIKMBAIOIICH CHIIBI,
JIEUCTBYIOIIIEH HA TEJIO B KHUAKOCTH, OT OOBEMA TMOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYUPOBaHUE JIOAKU U
OIIpPEIICIIEHUE €€ TPY30IOABEMHOCTH.



Pasnen 5. PaGora 1 MOIIHOCTb. JDHEprus.

Mexannyeckast pabota. MOITHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecHsl pbluara. [IpumeHeHMe mpaBWiIa paBHOBECHsI pbluara K OJIOKY.
«3omotoe mpaBuio» MexaHuku. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass »Heprus. KuHeTnyeckas M NOTEHUUAJIbHAs JHEPTUS.
[TpeBpaleHre 0JHOTO BUIa MEXaHUYECKOW SHEPIUU B Ipyroi. 3aKOH COXpAHEHUs
HHEPrUH B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAIIBHON TTIOBEPXHOCTH.
2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.
3. Hzmepenue KIIJl HaKIOHHOM IIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPTUH.
8 KUIACC

Pa3zneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE T0JIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucramnmnueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.
CmaunBaHue U KallWUISIPHBIE SIBIICHUS. TemIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUSA
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPrUu:
TerIonepeaaya " COBEpLIEHNE padoTHI. Bunsl TEIJIONEPENAYHN:
TEILIONIPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonudectBo TemioTsl. YenbHas TEMJIOEMKOCTh BelIECTBA. TermiooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TeIloBoro Oamanca. IlmaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTMOC(HEpPHOro
JTaBJICHHSI.

BnaxHocTh BO3ayXa.

DHeprust TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.



[Tpunuumner paGotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nBuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAaHEHMs U MPEBPAILLEHUSI SHEPTHH B TEIUIOBBIX MIPOLIECCAX.

Hemoncmpauuu.

1.

2
3
4.,
5

L ® N o

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

Hab6mronenune nuddysun.

HaOnroienuie siBeHUi cMauBaHUs M KalMWIISIPHBIX SIBJICHUN.
HabGnrogenue TemioBoro pacuvupeHus Tem.

W3meHenue naBieHUs ra3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIQXKICHUU.

[IpaBuiia u3MepeHus TeMIEpPaTyphl.

Bunae! Tenmonepenayu.

OxJtaxJiIeHue Py COBEPIIICHUHN paOOTHI.

HarpeBanue npu coBepiieHH pabOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. HabGnrogenue noctosiHCTBA TEMITEpaTyphl P MJIaBJICHUU.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OneIThl MO HAOIIOJIEHUIO TEIJIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runmoTe3bl JUHEHHOM 3aBUCHMOCTH JJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaOnronenne wW3MEHEHUs] BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
Terionepeaayn U paboThl BHEIIHUX CHUJI.

UccnenoBanue sBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOU M
ropst4er BOJIBL.

OnpeneneHue  KOJMMYECTBA  TEIJIOTHI, MOJYYEHHOTO BOAOW  MpHU
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITHHIPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.



Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsiaoB. B3aumonelicTBue
3apsOKEHHBIX  Tel. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJMYUHBI 3apsJI0B U PACCTOSHUS MEXKY TEIIAMU).

Onekrpuyeckoe mnone. Hanpsok€HHOCTE anekTpudeckoro mnosist. IIpuHnmn
CYIIEPIO3UILIMHU AEKTPUUECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).

Hocutenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
IIEKTPUYECKOTO 3apsija.

OJNEeKTPUYECKUA TOK. YCIIOBUSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUS SIEKTPUYECKOrOo TOKa (TEIJIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina  ToKa.  DJEKTPUYECKOE  HAIpPSIKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIIBHOE CONPOTUBIEHUE BelleCcTBA. 3akoH Oma
st ydactka uenu. llocimenoBaTenbHOE W mapajuleNIbHOE  COCIUHEHHE
IPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DOnexkTpuyecKre enu U NOTPeOUTENH IEKTpUUecKol 3Heprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHATHL.  B3auMoOAEWCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHOoe nosnie. MarHuTHOE 1os1e 3€MJIM M €T0 3HAYECHUE JUISA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1OJ€  DJIEKTPUYECKOro Toka. IIpuMeneHue
JIEKTPOMArHUTOB B TEXHUKE. JIEICTBME MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.
DNEeKTPOBUTaTENb IOCTOSIHHOIO TOKa. Mcronbp30BaHWE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTPOTEeHEPATOP. CnocoObl MOJIyYEHHUS AIEKTPUUYECKOU SHEPI'UH.
DNEeKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DJeKTpU3aIus TeJl.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoiCTBO 1 IEHCTBUE IIEKTPOCKOIIA.
DnekTpocTaTuyecKass MHIYKIHS.

3aKOH COXPAaHEHUS JIEKTPUUYECKHUX 3apsI0B.
[TpOBOJTHUKY U TUBIAEKTPUKHU.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN IOCTOSITHHOTO TOKA.

JIeiCTBHS 3IEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B KUJIKOCTH.

11. I'a30BbIH pa3psia.

W X N U R W N e



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

25.

N3mepeHue Cuitbl TOKa aMIIEPMETPOM.

N3mepeHne 3IeKTPUYECKOTr0 HaPsHKEHHUS BOJIBTMETPOM.

Peocrar n MmarasuH cOnpoTUBIIEHUN.

B3aumopeiicTBie MOCTOSHHBIX MarHUTOB.

MoenrpoBaHie HEBO3MOKHOCTH Pa3/I€ICHUs TOJIFOCOB MAarHUTA.
MonenupoBaHE€ MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.
OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA IPOBOJIHUK C TOKOM.
DIIEKTPOABUIATEIb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIUU.

OmneiTel @apajes.

3aBUCUMOCTh HAIIPaBJICHUS MHIYKIHOHHOTO TOKa OT YCJIOBHM €ro
BO3HHKHOBEHUS.

DIEKTPOTreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o u k~w

10.
11.

12.

13.
14.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHM Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHHH.

HccnenoBanre ACUCTBUS DSICKTPUUYECKOTO TMOJS Ha TMPOBOJHHUKU U
JTUDJICKTPUKH.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
W3mepenure u peryaupoBaHie CUIIbI TOKA.

H3mepenne u peryanpoBaHue HAMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MIAYIIETO 4Y€pe3 PE3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HATIPSHKCHUS Ha PE3UCTOPE.

OnbITHI, JTEMOHCTPUPYIOIIHEC 3aBUCUMOCTH AIEKTPUIECKOTO
COMPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIOMIAJM TONEPEUHOTO
CEUCHHS M MaTepuara.

[IpoBepka mpaBuiia CIOXKCHHS HAMPSHKEHUH TPU  TOCIEA0BATSIIBHOM
COCIMHCHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia I8 CHIBI TOKa TNPH TapauieIbHOM COCIUHCHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AITEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIMHOCTH  JJCKTPUYCCKOTO TOKa, BBIACISIEMOW Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ nHarpeBarerns.

HccaenoBanre MarHUTHOTO B3aUMOJICUCTBUS TIOCTOSTHHBIX MarHUTOB.



15. I3ydyeHne MarHuTHOTO TIOJS  TMOCTOSIHHBIX ~ MAarHUTOB NOpPU  UX
OOBEMHEHUH U Pa3/ICIICHUN.

16. MccnmenoBanue IEMCTBUS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIKY.

17. OOBITBI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHUJIbl  B3aUMOJCHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbI TOKAa W HAlpaBJEHUS TOKa B
KaTyIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue U n3ydeHue padoThl JJIEKTPOABUTATES.

20. smepenue KII/] anekTpoaBUraTesibHOM yCTAaHOBKH.

21. OnBITBI IO UCCIEOOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE W3MEHEHWW 3HAYEHHUS W HANpPABJICHHUS HHIYKIHMOHHOTO
TOKA.

9 KIIACC

Paznes 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe nBmwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBHWKEHUSA. PaBHOMEpHOE NPSIMOJMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoiauHENHOE NBMKeHUE. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyCKOpeHHOE HpsiMOJMHENHHOE JBUkeHue. CBOOOIHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpyXHOCTH. Ilepuon u yactora oOparieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

[lepBsii 3ak0H HeroToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyNIeprIO3UIUKU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHUS CKOJIbXKEHHUS, ChUla
TPEHUs IOKOs1, APYT'UE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmmyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue martepuanbHOl TOYKHU. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIVIEHHON OChIO BpauleHusl. MOMEHT cuiibl. LleHTp TsixecTH.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXPaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWI TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu U padbotel. [loTeHnnanbHast SHEPrus Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJIH. [l0TeHIIManbHas SJHEPrus CxKATOU NpyuHbl. KnHeTnueckas
sHeprus. Teopema 0 KMHETUYECKOW DHEPTHM. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpayuu.



o vk~ w

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

Habnrogenne MexaHn4ecKkoro JBUKEHUS TEla OTHOCUTENBHO Pa3HbIX Tell
OTCYETA.

CpaBHEHHE TyTe W TPAEKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBUKECHUS.

Habnronenue nBM>KEHMS TeJla IO OKPY>KHOCTH.

HabGmronenne MexaHMuecKuX SBJICHUM, TPOUCXOASIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ PaBHOMEPHOM H YCKOPEHHOM JBHWKCHHHU
OTHOCUTEIBHO KaOMHETa (PU3KKH.

3aBUCUMOCTh YCKOPEHUSI T€ja OT MAacChl Tejla W JICUCTBYIOIIEH HAa HETO
CHJIBL.

Habmroienue paBeHcTBa CHII IIPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tela Ipu yCKOPEHHOM JBHKECHUHU.

[lepemaya uMIryabca Mpy B3aMMOJCHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH PU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBHH.

CoxpaHeHue UMITYJIbCa ITPU a0COTIOTHO YIPYTOM B3aUMOAECHCTBUU.
HabtoieHue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrE MEXaHUYECKOW SHEPTHUM MTPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

KoHcTpynpoBanue TpakTa il pa3roHa W JalbHEUIIEro paBHOMEPHOTO
JIBIDKCHUS IIAPUKA WIIN TEJIEKKH.

OmnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUSI Opycka WM JABUXKECHUS
[IapyKa MO HaKJIOHHOW IUTIOCKOCTH.

OnpeneneHue yCKOpEHHs] Tejaa IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JIBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TMpPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHONW CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHHUS OT  CHJIbI
HOPMAaJIbHOTO JIaBJICHHUSI.

Omnpenenenue kodhGUIMEHTa TPEHUS CKOTBKCHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.



9. OmpeneneHne pabOTHl CHIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHH Teja
110 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Onpenenenrie padbOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCII0JIb30BAHUEM HEIMOABUKHOTO U MOJABUKHOTO OJIOKOB.

11. MI3ydueHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Paznen 9. Mexanuveckue Kojie0aHus U BOJIHBI.

KonebarensHoe nemxkenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremaTuyeckuil U NpyKUHHbIM MadATHUKH. [IpeBpamnienue
HHEPTUU MPH KOJIeOATETHLHOM JIBHIKCHHH.

3aryxatomue — koneOanus.  BwiHyxkaeHnole — kojeOanus.  Pe3oHanc.
Mexannueckue BoaHbl. CBoOWCTBA MeXaHWYECKUMX BOJIH. [IpoposibHble U
MONEPEYHbIE BOJHBI. JI[MMHA BOJMHBI W CKOPOCTH €€ pacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHbI B TBEPJOM TEJE, CEHCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MO JECHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIOPYTOCTH.

Hab6mronenue konedanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnrogenue BoIHYXAEHHBIX KOJIEOaHU U PE30HAHCA.

Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
Habmronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AKyCTHYECKHUI pe30HaHC.

ﬂaﬁopamopubte pabomul u onvimaol.

1. OmpenenieHHe YacTOThl W Tepuoaa KoJieOaHMH MaTEeMaTHYE€CKOIo

o v oA W

MasTHHKA.

2. OmnpeneneHue 4acTOThI U Iieproia KoieOaHuil MpyKUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCMMOCTHU Mepro/ia KOJIeOaHUM MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCMMOCTH NEepUoAa KosieOaHUil rpy3a, MOJBEIIEHHOTO K
HUTH, OT Macchl rpys3a.

6. ONbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh  MepHoJia  KojeOaHui
NPY>KUHHOTO MAasATHUKA OT MAcChl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHusi CBOOOHOTO MaeHHUS.

Paznea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.



ONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHble  BoiHbL.  CBolcTBa
ANEeKTpoMarHuTHbIX BOdH. lllkana snekTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DIneKTpoMarauTHas npupona csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Hemoncmpauuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOWIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbBIE AABJICHHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMenus Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOoH IpenomieHus cBera. llomHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. lcmonbp3oBaHUME TOJHOTO BHYTPEHHETO OTpPaKEHHUS B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xom nydeit B JuH3e. OnTuyeckas cucreMa (¢oToarmapara,
MHKpOCKONIa M Tejeckoma. ['nma3 kak onrTuhyeckas cucrtema. bim3opykocTs u
JaJbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J(ucniepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300paxxeHu# B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTryecKkuil CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ ny4yelr B pacCenBAIOIIEH JIMH3E.

[Tonmy4yenune n300paxeHuit ¢ MTOMOIIBIO JIMH3.

W X N U W RE

[Tpuniun gevicTBus doToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6e5noro cBera B CIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaX€HUsI CBETOBOrO Jy4ya OT yria
naJIeHus.



2. W3ydeHue xapakTepUCTUK H300pakeHUs IpeaMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHUMOCTH yria NPEJOMIIEHHS] CBETOBOIO Jy4a OT yrjia
NaJEHUS HA TPAHULIE «BO3TyX—CTEKIIOM.

4. TlomyueHue U300paKeHUM C MOMOIIBIO COOMPAIOIIEH JIMH3BI.
Onpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI coOMparouieit
JIMH3BL.

6. OIBITHI 110 PA3J0KEHUIO OEJIOr0 CBETA B CHEKTP.

OnpITHl 1O BOCHPUSATHIO I[BETa MPEIMETOB MPU HUX HAOIIOJECHUU uepe3
[[BETOBbIE (DUIIBTPHI.

Pa3znen 12. KBanroBble ABJI€HHUS.

OmnbiTel Pezepdopaa u miianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue u MoromeHne ceeta aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PagnoaktuBHOCTh. AJbda, 6eTa- U ramma-usnydeHus. CTpoeHue aToMHOTO
anpa. HykionHas Mopenbs aromHoro sapa. Msoronel. PannoaktuBHBIE
npespaiuenus. [lepuoa nmomypacnaga aTOMHBIX sJIEp.

SnepHple peakuuu. 3aKOHBI COXPaHEHHWs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CBsI3M aTOMHBIX saep. CBs3b Macchl M dHepruu. Peakuum cuHTe3a U
nenenus saep. Mcrounnku s3ueprun CosHIa U 3BE3 .

AnepHas sHepreruka. JleWMCTBUS pPagUOAKTUBHBIX HW3JIyYCHHM HA JKHUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CnexkTpsl pa3IMYHbIX T'a30B.

3. ChekTp BoAOpoaa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTUU YACTULBI MO TOPMO3ZHOMY

nyTH (1o ¢poTtorpadusim).

3. M3mepeHnue pagnoakTUBHOIO (oHA.

IHoBTOPUTEIBLHO-00001HAKOIIMIT MOAYTb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TIPEAHA3HAYEH JI CUCTEMAaTHU3aluu
U 0000meHUsT MPEIMETHOTO  COACPKAHUS M ONbITa  JACATEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETo Kypca (pU3MKH, a TakkKe IS MOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOpABIIMX ATOT Y4EOHBII IpeAMET.



[Ipy n3ydeHUn JAHHOTO MOIYJS PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00OECIeUnBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METAnpeIMETHBIX  IUIAHUPYEMBIX  pe3yJibTaToB  0o0y4yeHus, (GopMupyercs
€CTECTBCHHOHAYYHAs! I'PAMOTHOCTh: OCBOCHHE HAy4HBIX METOJO0B HCCIICIOBAHUA
SBJICHUN TPUPOJAbI U TEXHUKH, OBJIAJCHUE YMEHUAMH OOBIACHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4YE€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NaHHOIO pasjelsia peaau3yercs
3a Ccuér TOro, 4yrTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
npeJiaraercs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(u3nYecKue SBICHUS B OKPYKAIOIIEH MPUPOJIE U TOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METOJIbI UCCIIEOBaHUS (PU3UUECKUX SBIICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTE3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHHH COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, IPAKTHUECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMU HAa OCHOBE 3aKOHA IPEBPAILICHHS U COXPAHEHHMS BCEX MU3BECTHBIX BHUIIOB
DHEPI'UH.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA IPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3ydenne Gu3UKH Ha YPOBHE OCHOBHOTO 00IIIero oOpa3oBaHUs HAIPaBJICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

PE3yIBTATOB.

B pesynbraTe n3ydeHus Gu3NKA Ha ypOBHE OCHOBHOI'O 00IIero o0pa3oBaHUs

y oOyuarorierocst 6yayT copMHpOBaHBI CICAYIONINE TUIHOCTHBIC PE3yIbTaThl B

YacTH:

e 1) MaTpMoOTH4YECKOr0 BOCIIMTAHUA:

e - MPOSIBIICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKON
bu3nuecKol HayKu;

e - IIEHHOCTHOE OTHOIIIEHUE K IOCTHKCHHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

e 2) rpa:kKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

e - TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 0OCYKJICHUU OOIIECTBEHHO 3HAYUMBIX H
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUICCKUM MPUMEHEHUEM JTOCTHIKEHUHN
busuKy;

e - OCO3HaHUE BAXHOCTH MOPATHHO-ITUYECKUX MPHUHITUIIOB B JCATEIHHOCTU
Y4E€HOTO;

e 3)3CTETHYeCKOro BOCIIUTAHMS:



- BOCTIPUSITUE ICTETUYECKUX KAuyeCTB (PU3NYECKOM HAYKU: €€ TapMOHUYHOTO
MTOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) IECHHOCTH HAYYHOTI'0 MIO3HAHMSA

- OCO3HaHWE IEHHOCTH (U3UYECKOM HAyKM KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUS MHpPA, OCHOBBI Pa3BUTHUS TEXHOJOTUM, Ba)KHEUIIEH COCTaBISIONICH
KYJIbTYPHI;

- pa3BUTHE HAYYHOW JIFOOO3HATEILHOCTH, MHTEpEca K HCCIEH0BATEIbCKOM
NEeSITENBHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLMOHAJIBHOIO
0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTH 0€30macHOro oOpas3a JKW3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BaXXKHOCTU TNPaBWII OE30IaCHOTO IIOBEJCHHS Ha
TPaHCIIOPTE, HA JOPOrax, C 3JIEKTPUUYECKHM M TEIUIOBBIM OO0OpYIOBAaHHEM B
JOMAITHUX YCIIOBHSIX;

- c(hOpMHPOBAHHOCTh HaBBIKA pEQIIEKCHUU, TMPU3HAHME CBOErO IpaBa Ha
OIIMOKY M TAaKOI'0 e MpaBa y APYyroro 4ejJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTMBHOE y4YacTH€ B PELICHUU MPaKTUYECKUX 3a/ady (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alu, TopoAa, Kpas) TEXHOJIOTMYECKOM U
COLIMAJIBHOM HAIPaBI€HHOCTH, TPEOYIOIIUX B TOM YHCIE U (DUIUYECKUX
3HAHUI;

- HUHTEpEC K MPAKTUYECKOMY M3yUEHUIO Mpodeccui, CBI3aHHBIX C (PU3UKOM;

7) 3K0JIOrM4€eCKOr0 BOCIIMTAHMSA

- OpHUEHTalusi Ha NpUMEHEHHE (PU3MUECKUX 3HAHUW A pelleHHs 3aJad B
00JIaCTH OKpY’KalolleW cpenpl, IJIaHUPOBAHMUS TOCTYIKOB W OLEHKH UX
BO3MOYKHBIX MOCJEICTBUM JJIs1 OKPYKAIOLIEN CPeibl;

- OCO3HaHHE TJI00AJBbHOIO XapakTepa KOJOTMYECKUX MHpodsieM M myTed HX
peuieHus;

8) ajanTanum K M3MEHAIOWIUMCH YCJIOBHAM COLMAJILHON W NPHUPOJIHOM
cpeabl:

- TMOTPEeOHOCTh BO B3aUMOJEHCTBMM TIPU BBINOJHEHUU MCCIECIOBAHUN H
IPOEKTOB (PU3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
TPYTHX;

- TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
NEeSTENbHOCTD;

- TOTpeOHOCTHh B (POPMUPOBAHNH HOBBIX 3HAHUH, B TOM yucie (OPMYIUPOBATH
U7eH, IOHSITHS, TUIIOTE3bI O (PU3NYECKUX OOBEKTAX U SIBICHUSAX;

- OCO3HaHHUE JE(PHUIIUTOB COOCTBCHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JIaCTH
bu3uKy;



e - TUIAHUPOBAHHWE CBOETO pA3BUTHUA B MPUOOPETEHUM HOBBIX (PUINUECKUX

3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATH U BBISBIIATH B3AMMOCBSI3H MPUPOJIBI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3UUECKUX 3HAHMIA;

e - OIICHKAa CBOMX JICMCTBUH C Y4Y€TOM BIMSHHUS Ha OKPYXKAIOUIYIO CpELy,
BO3MOKHBIX TJI00AJIbHBIX ITOCIICICTBUMA.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl IO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero o6pa3oBanus y oOydaromierocs OyayT copMUpOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEeIbHBIC YHUBEPCAIbHBIC YICOHbIC 1eHCTBUS,
KOMMYHUKATHBHBIC ~ YHUBEpPCAIbHBIC  y4eOHBIC  JCHCTBHUSA,  PETYJSTHBHBIC
YHUBEpCaIbHBIC YIeOHbIC TCUCTBUS.

Ilo3HaBaTe/IbHBbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

Bba3oBble Jjornyeckue 1eicTBUA:

BBISIBIIAITH M XapaKTEpPU30BaTh CYIIECTBEHHBbIC NPU3HAKK OOBEKTOB
(s1BNIEHU );

yCTaHABJIMBATh CYMIECTBEHHBIN MPHU3HAK KJIaCCHU(PUKAIIUNA, OCHOBAHUS IS
000011IeHNS U CPAaBHEHUS,

BBISIBIISITH 3aKOHOMEPHOCTHU U MTPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
JAHHBIX U HAOJIOCHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBIICHUSIM;
BBISIBIIATh TIPUYUHHO-CJICACTBCHHBIC CBS3U TMPU HM3YYCHHH (PHU3NUCCKUX
SIBJICHMHA W TIPOIICCCOB, JIeJaTh BHIBOJBI C MCIOJB30BAHUEM JICTyKTHBHBIX
U MHJIYKTUBHBIX YMO3aKJIIOUCHHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(U3UYECKUX BEIMYNH,

CaMOCTOATENILHO BBIOMPATh CHOCOO pernieHus y4eOHOW (u3nuecKon
3aaun (CpaBHEHHWE HECKOJIBKMX BapHUAHTOB PEIICHHS, BHIOOp Hamboee
MOIXO/ISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPUEB).

Bba3oBnle ucciienoBarejbcKye 1eCTBUSA:

MCITOJIB30BATh BOIPOCHI KaK MCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
MPOBOJUTH MO CAMOCTOSITENILHO COCTABJIEHHOMY IUIAHY OIBIT, HECIOXKHBIH
(bu3MUEeCKUl HKCIEPUMEHT, HEOONbIIOE HCCIAEAOBaHUE (PU3UUYECKOTrO
SIBJICHUS,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTh HH(OPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOAEHUS, OTbITA, HCCIIEIOBAHUS;



IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKHUX
MPOLIECCOB, a TAKXKE BBIIBUTaTh MPEINON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

IPUMEHATh Pa3jIMYHbIE METOMbl, MHCTPYMEHTBI U 3aIPOChl IIPU MOUCKE U
orOope MH(POPMALMM WJIA JAHHBIX C YYETOM MPEIOKEHHON ydeOHOM
bu3nYecKon 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIUIO
Pa3IMYHBIX BUIOB U (POPM IIPEICTABICHMUS,;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMY MpEACTaBICHUS
uHbOpMallMl W WUIIOCTPUPOBATh pEIIaeMble 3aJaud  HECIOXKHBIMU
CXeMaMHu, IuarpaMMaMu, HHOU TpaduKoi 1 X KOMOMHALIUSMU.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

B XO7le OOCYXJEHUsI Y4eOHOro Marepuaia, pe3yJbTaToB J1ab0opaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI U
BBICKA3bIBaTh WUJICH, HAIICJICHHBIC HAa PEIICHHUE 3a/laud U MOJIepKaHue
01arokenaTeIbHOCTH OOIICHUS;

COMNOCTABJIATh CBOM CYXIEHUS C CYXICHUAMH JPYTUX YYaCTHUKOB
nuanora, OOHapyXUBaTh Pa3IMYUe U CXOACTBO MMO3UIIHI;

BBIpaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEJICTABIATh PE3YJIbTaThl BHITOJIHEHHOTO (PU3UYECKOTO OIbITA
(9KCTIepUMEHTa, UCCIICIOBAHUS, IPOCKTA);

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYLIECTBA  KOMAHIHOM U
WHIUBUYyaIbHOW paboThl MpPU PEIICHUHW KOHKPETHOM (HU3UUECKOM
npoOJIEMBI;

MPUHUMATH 1IEJIM COBMECTHOM JEATeIbHOCTH, OPTaHU30BhIBATh JEUCTBUS
no e€¢ OCTIKEHHIO: paclpeleisTh PpOiu, OOCYKIaTh MPOLECCHl H
pPEe3yIbTaThl COBMECTHOM pabOThI, 00001IIaTh MHEHUSI HECKOJBKHUX JIFOCH;
BBITIOJTHSATH CBOIO YacTh pabOThI, TOCTUTasl KAU€CTBEHHOI'O pe3yJbTara 1o
CBOEMY HAIpPaBJICHUI0O U KOOPJUHUPYS CBOU JIEUCTBUA C JIPyTUMHU
YJi€eHaMU KOMaH/Ibl;

OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
CaMOCTOATENFHO C(OPMYITMPOBAHHBIM yUYACTHUKAMH B3aHMOICHCTBHUSI.

PerynsiTuBHBIC YHHBeEpcaJbHbIe Y4eOHbIe NeiCTBHSA

Camoopranusanus:

BBISIBJIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYalHSIX, TPEOYIOIIUX
JUIS pelieHns (pU3nUecKux 3HaHUil;



OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUS  PELICHUN
(MHIMBUAYaTbHOE, NPHUHITHE PELIEHWS B TpPYyIIE, NPUHATHE PELICHUN
TpyIIoN);

CaMOCTOSITEJIEHO COCTaBJIATh AJITOPUTM PeleHUs] (PU3NUECKOM 3a1auu WIN
IUTaHAa MCCIIEJOBAHUSA C YYETOM HMEIOIIMXCS PECYPCOB UM COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTUPOBATh NIPEIJIaraéMble BAPUAHThI pEICHUM;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOIUOHAIbLHBIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyalluy U Ipeyiararh IjiaH €€ U3MECHEHNS],
OOBSICHATh NPUYUHBI  JOCTWXKEHUS  (HEIOCTHXKEHHS])  Ppe3ysbTaToB
NEeSATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
($u3MYECKOTO HUCCIECOBaHMSI WJIM IMPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCA CUTYallUid, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTb ce0s1 Ha MECTO JIPYroro 4eloBeKa B XOJAE CIIOpA WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYIoro;
pU3HaBaTh CBOE MPABO Ha OIIMOKY MPU pElICHUH (PU3NUECKUX 3a/1ay WIH
B YTBEPKICHHUIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYroro.

INPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy o0yuenus B 7 kjacce npeIMETHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  TOHATHS:  (PU3UYECKHME W  XUMHYECKHE  SIBJICHHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIIOTEe3a, €AUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBUKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHENHOE), TPACKTOPUsS, PaBHOJAEHCTBYIOIIAs
cuJa, nedopmanus (ympyras, MJacTUYeCcKas), HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

paznuuarh sBieHus (AudQy3us, TENI0BOE JBUKEHHUE YaCTUIl BEIIECTBA,
PaBHOMEpPHOE  JBWKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpIUs,
B3aMMOJICHCTBUE TEJ, PABHOBECHE TBEPJBIX TEN C 3aKPEIUVIEHHON OCHIO
BpallieHus, Tepenada JaBiCHUS TBEPABIMU TeJIaMH, >KHUIKOCTAMH H
razamMyd, arMocdepHoe JaBJieHWEe, IUIaBaHUE TeJ, [PEBpaIICHUsS
MEXaHUYECKON SHEPruu) MO ONHUCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IECMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SBJICHUE;



pacrmo3HaBaTh MPOSBICHHE HM3YyYEHHBIX (U3MUECKHX  SBICHUH B
OKpY)KalollleM MHUpe, B TOM 4ucie (U3HUECKUe SIBICHUS B MPUPOJE:
IpPUMEPBI JBWKEHHUS C PA3IMYHBIMH CKOPOCTSIMU B JKMBOW M HEXHBOU
MPUPOJIEC, NEWCTBUE CHUJIbl TPEHUS B IMPUPOAE U TEXHUKE, BIIHSHUE
aTMOC(EPHOIO JIaBJICHUs Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, phluard B
TEJIe YeOBEeKa, MPU STOM MEPEBOAUTH MPAKTHUUECKYIO 3a7a4y B yueOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKK) (PU3UUECKUX SBJICHUM;
ONMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCIOIb3YS
dbu3nyeckue BeIMYUHBI (Macca, O00BEM, IUIOTHOCTH BEILECTBA, BpEMs,
MyTh, CKOPOCTh, CPENHSS CKOPOCTh, CHUJIa YIPYTOCTH, CHJIA TSXKECTH, BEC
Tena, CWIa TPEHUus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tras3a),
BBITAJIKMBAIONIASl CHJIa, MEXaHWYECKas padoTa, MOLUIHOCTb, IUIEYO CHJIbI,
MOMEHT CWIbl, KO3(QUIMEHT TMOJE3HOr0 JAEUCTBUSA MEXaHU3MOB,
KMHETHYECKass W TOTCHIMAJIbHAST JHEPrus), MPU OMNUCAHUMU TPABUIHHO
TPakTOBaTh  (PU3MYECKHN  CMBICI  HUCHOJIb3YEMbIX  BEJIIMYUH, HUX
0003HAaYeHUsI M €IWHULBl (PU3MYECKUX BEIUYHMH, HAXOJIUTh (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYHUHY C JAPYTUMH BEIMYHHAMM,
CTPOUTbH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
WCIIOJIB3Ys MpaBUJia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesa, IpaBWIIO paBHOBECUs pblyara (0Ji0ka),
«30JI0TO€ IIPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruM, NpPU HTOM [aBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHAa U
3aMMCBIBATH €70 MATEMATUUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKHUE SBJICHMS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CUTyallud MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITh PUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JOTMYECKHX ILIAaroB ¢ ONOpOoi Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3NYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

peuar pacu€THhle 3a7adyd B |—2 JEWCTBUS, HCTHOJB3YSd 3aKOHBI U
dbopmyIbl, CBSA3BIBAIOIINE (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHAJIN3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPaTKOE yCIOBHE, MOJCTABIATh (PU3MUECKHE
BETUYMHBI B (DOPMYJBI M TPOBOJAUTH PACUYEThl, HaXOJIUTh CIPABOYHBIC
JaHHbIE, HEOOXOUMBbIE JJI PEUICHUs 3a/1ay, OLICHUBATh PEATUCTUYHOCTD
MOJTy4YeHHOU (PU3UUECKON BETUYNHBI;

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pPEIIUTh MPH [OMOIIU
(bu3NYECKUX METOAOB, B OITMCAHUU UCCIIEIOBAHUS BBIIEIATH MPOBEPSIEMOE
OpeanosjoxkeHue  (TUmoresy),  pasinyaTb W MHTEPIPETUPOBATH



MOJIYYCHHBIA pPE3yJbTaT, HAaXOJWTh OMMUOKHM B XOJE ONBITA, [ETIaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI 10 HAOMIOMECHUIO (PU3WYECKUX SBICHUH WA
buznUecKux CBOICTB TeN: dbopMynrpoBaTh IpOBEpsEMbIe
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000pYy10BaHMS,
3aMHChIBATh XOJI ONBITA U (DOPMYIUPOBATH BHIBOJIHI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSAHMS, BPEMEHH, MacChl Tela,
o0béMa, CHUJBI M TEMIEPaTypbl C HCHOJIb30BAHUEM aHAJIOTOBBIX U
M(POBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKa3aHUsT MPUOOPOB C YYETOM
3aJaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUI;

POBOJNUTDH MCCIEAOBAHNE 3aBUCIMOCTH OJHON (PU3MUECKON BETUYHUHBI OT
JIPYyrol ¢ HCMHOJb30BAHUEM MPSMBIX H3MEPEHUH (3aBUCUMOCTU IyTH
PaBHOMEPHO ABWKYIIErocsl Tella OT BPEMEHM [IBHXKEHUSI Teja, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CWJIbI TPEHUS OT IUJIOLIAN COIPUKOCHOBEHUS TEN, CHIIbI
YOPYTrOCTU OT YJJIMHEHUSI MPYKUHBI, BBITAJIKUBAIOIICH CUIIBI OT 00BEMA
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJa, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJ, YCIOBUU paBHOBECHUs pblyara v OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  YYEOHOrO0 MCCIEOBaHUsA, COOUpAaThb YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIOKEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl TMOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIMYUH B BUJE
MPEIOKEHHBIX TaOMUIl U TpaduKOB, JelaTh BBIBOJLI MO pe3yjibTaTaM
UCCIIEIOBAHUS;

MPOBOAUTL KOCBEHHBIE H3MEpPEeHUS (HU3NYECKUX BEIUMYMH (IMJIOTHOCTH
BEILIECTBA JKUIKOCTH M TBEPAOrO TEla, CHUJIA TPEHHS CKOJIbXKEHHS,
JaBJICHHE  BO31yXa, BbITAJKUBAWOIIas Ccuila, JCUCTBYHOLIas  Ha
NOTPY’KEHHOE B JKUIKOCTH TeNO, KOAD(HUIIMEHT TMOJIE3HOTO JeHCTBUS
OPOCTBIX MEXaHU3MOB), CIEAys MNPEII0KEHHOM WHCTPYKIUU: TIpH
BBINIOJIHEHUH H3MEPEHHN COOMpATh SKCHEPUMEHTAIbHYIO YCTaHOBKY H
BBIYUCTISITh 3HAYEHNE UCKOMOU BEJTMYUHBI;

COOJTI0IaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOpPHBIM
000pyIOBaHUEM;

yKa3bIBaTh MPUHIUIIBI JACHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETP, JIWHAMOMETp, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phIyar, MOJBMKHBIN U HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh MPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa HMX OMNUCAHHUS (B TOM YHCIIE:
NOJAIIMITHAKY, YCTPOMCTBO BOJONPOBOJA, THAPABIUYECKHA TMpecc,



MaHOMETp, BEICOTOMEp, MOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (pM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  NpPUMEpPHl  (HAXOIUTh  HMH(OpMALMIO O  IPUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU JJi obecriedeHus: 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH Cpejie;

OCYUIIECTBJISATh OTOOpP HCTOYHUKOB HH(popmanuu B HHTepHeTe B
COOTBETCTBHHU C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOIIHUXCS
3HaHUH © TYTEM CpPAaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpPMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONM HIM MOXET OBITH
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH Y4YE€OHBIX 3aJlaHUN HAyYHO-TIOMYJISIPHYIO
auTepatypy  (Qu3MYecKoro coiepKaHHs, CIPAaBOYHBIE MaTE€pHAIIbI,
pecypcsl cetn IHTepHET, BIaAeTh NpuéMaMi KOHCTIEKTHPOBAHHS TEKCTa,
npeodpazoBanust UHGOPMAIIUK U3 OJTHOU 3HAKOBOUM CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE NMUCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMaluu (PU3HUECKOTO COJIEPKAaHUSA, B TOM
YHclie MyOJWYHO JeNaTh KPAaTKHe COOOIIEHUS O pe3yiabTaTaxX MPOEKTOB
WM y4eOHBIX HCCIEIOBaHWH, TPH HSTOM TPaMOTHO HCIOJIb30BATh
U3YYEHHBbI TOHATUHHBIM anmapaT Kypca (OU3MKH, COINpPOBOXKAAThH
BBICTYIUICHHUE ITPE3CHTALIUEH;

IOpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pachpeneniThb
OOSI3aHHOCTH B TPYIINIE B COOTBETCTBUH C IOCTABICHHBIMH 3aJadaMH,
CIIEIUTh 32 BBHINIOJHEHHEM IUIaHA JACWCTBUIA, aJeKBATHO OIEHUBATh
COOCTBEHHBIH  BKJaA B  JEATENBHOCTh  TIPYyMNbl,  BBICTPAauWBATH
KOMMYHHMKATHUBHOE B3aMMOJICHCTBHE, yUNTHIBAsi MHEHUE OKPYKAIOIIHX.

K xoHIy 00yueHus B 8 kiacce npeaMeTHbIE pe3yiabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSIHUS BEILECTBA, KPUCTAJUINYECKHUE U
amop(HbIC TeNa, HACBHIICHHBIH M HEHACBHIIIEHHBI Map, BIAKHOCTh
BO3/lyXa, TeMIeparypa, BHYTPEHHSISI SHEPTUs, TEIIOBOM JBUTaTeb,
AJIIEMEHTAPHBIN JIEKTPUUYECKUU 3apsill, AIEKTPUUECKOE IOoJe, MPOBOJIHUKI
U AUDJIEKTPUKH, IOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE T0JIE;

pasznuyarh SBJICHHs (TEIUIOBOE PACIIMPEHHE W C)KATHE, TEIUIoNepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJIEHCAIMsl, IUIABJIEHWE, KpUCTAJUIM3auus (OTBEpJEBAHKE), KHUIIEHUE,



TeIuIonepeaaya (TEerTIonpOBOAHOCTb, KOHBEKIIUS, U3IIy4YEHHE),
AIIEKTPU3aLUs TeJl, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJSl Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsI WHIYKIUS)
N0 ONHCAHUID HUX XapaKTEpPHBIX CBOHNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX (DU3WYECKUX  SIBJICHUUA B
OKpYXalollleM MHpEe, B TOM uHcie (U3UYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE U KalWUISIpHbIE SIBJICHUS B MPUPOJE,
KpUCTaUIbl B Tpupoje, usnydenue ConHIla, 3aMmep3aHue BOJOEMOB,
MOpCKHUE OpH3bI, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHEC
SBJICHUSI B aTMoc(epe, dIEKTPUUECTBO KUBBIX OPTaHMU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid MOoJI0COB, POJIb MarHUTHOTO TOJISA JIS JKM3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7aqy B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKHUX
SIBIICHUI;

OMKCHIBATh U3yYEHHBIE CBOICTBA TEN U (PU3NYECKUE SIBICHHUS, UCIOIb3YS
bu3nueckue BETUUHUHBI (TEMIIepaTypa, BHYTPEHHsISI SHEPTHUs, KOJTUYECTBO
TEIUIOThI, YJIeNIbHAsI TEIJIOEMKOCTh BEIIECTBA, YJAEJNbHAas TEIUIOTa
IUIaBJICHUS, YJelbHas TeIUIoTa NapooOpa3OBaHMs, YJEldbHAas TEIJIOTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOr0 JACHCTBUSA TEIIOBOM
MAallliHbI, OTHOCUTEJbHASI BIIAXKHOCTh BO3[yXa, JJIEKTPUUYECKUU 3apsij,
cuja TOKa, 3JIEKTPUYECKOE HANpPsKEHUE, COMPOTHUBJICHUE MPOBOJIHUKA,
yIeIbHOE  CONpOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHCAHMM TNPABWIBHO TPAKTOBATH
(GU3MYECKUI CMBICH MCHOJIb3YEMbIX BEIUYMH, O003HAYEHUS U €IMHUIIBI
bu3MUecKuX BEJIMYMH, HAXOAUTHh (OPMYIbI, CBS3BIBAIOIINE JIAHHYIO
(GU3MYECKyI0 BEJIUYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEH (PUBHUECKUX BEITUYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHUS M MPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOpUHU
CTPOCHHS BEIIECTBA, MPUHLNIN CYNEPHO3ULMU MOJeld (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpPaHEHHUS 3apsaaa, 3akoH OMa Juisl yyacTka LenH, 3aKOH
JIxoynsa—JleHna, 3aKOH COXpaHEHHMs DHEpPruy, IIPU DHTOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3allUCHIBATh €r0 MaTeMaTH4EeCKOe
BBIPAKEHUE;

OOBSCHATh (PU3MUYECKHE TPOIECCHl M CBOMCTBA TN, B TOM YHWCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTMYECKUX



IaroB ¢ Omopod Ha |—2 W3yYeHHBIX CBOMCTBA (DM3MUECKHUX SIBICHUM,
bu3nyeCcKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THhle 3aJadyd B 2—3 JEWUCTBUS, HCHOJB3YSd 3aKOHBI U
dbopmyIbl, CBs3bIBatONIME (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHalM3a
YCJIOBHUSL 3a/lauyd 3alKChIBaTh KPATKOE YCJIOBUE, BBISBIATH HEIOCTATOK
JaHHBIX JJs peleHus 3a7audd, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOJUMbIe i €€ pelleHHus, MPOBOAMTH pPAacu€Thl U CPABHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUYMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh NpPOOJIEMbl, KOTOPbIE MOKHO pEHIUTh TpPH MOMOUIU
bu3MYEeCKUX METOJOB, HCIOJb3ysl OMHCAHUE MCCIIECOBAHUS, BBIIACISThH
IIPOBEPSAEMOE  IPEAINOJIOKEHNE, OLECHUBATh IPABWIBHOCTh IMOPSAJIKA
IIPOBEJCHHUSI UCCIIEOBAHUS, A€IaTh BBIBOJIBI;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢u3nyecKuX CBOWCTB TeN (KaNMWJUISIPHBIE SIBIICHUS, 3aBUCUMOCTbD J1aBJICHUS
BO3/lyXa OT €ro o0bEmMa, TEMIEPATYPbl, CKOPOCTU MPOLIECCA OCTHIBAHUS U
HarpeBaHusl TMpPU U3IYYECHUH OT I[BETa U3JIydarolle (Morjomiaromei)
ITIOBEPXHOCTH, CKOPOCTh MCIIAPEHUs BOJBI OT TEMIEPATYphl KUIAKOCTU U
IUIOIIAAA €€ IIOBEPXHOCTH, DJJIEKTpHU3alUs Tel U B3aUMOJEUCTBUE
JIEKTPUYECKUX  3apsl0B, B3aWMOJEUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaIM3allMsl MArHUTHBIX IIOJEH ITOCTOSIHHBIX MAarHWUTOB, JEHUCTBUS
MAarHuTHOTO MOJIA HA NPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTa,
CBOMCTBA D3JEKTPOJABUTATENsl IOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
poBepsieMble MPEANONIOKEHHs], COOMPATh YCTAHOBKY U3 MPENI0KEHHOTO
000py10BaHUsl, OMUCHIBATh XO/I OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIIIOJIHATG ~ NPSIMBIE  WU3MEPEHUSA  TEMIIEPATypbl,  OTHOCHUTEIBHOU
BJI&KHOCTH BO3JyXa, CHJIbI TOKA, HAINpPSHKEHHS C UCIOJIb30BAHUEM
aHaJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPaBHUBATh
PEe3yIAbTaThl U3MEPEHUN ¢ YIETOM 3aJJaHHON a0COTIOTHOM MTOTPEITHOCTH;
MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
IpYyrol C  UCHOJIb30BAaHUEM TMPSAMBIX HM3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUS MPOBOAHUKA OT €ro JUIMHBI, IUIOMAAU IONEPEYHOTO
CEYECHUS U yIEJIBHOIO COIIPOTUBIICHHUS BEIIECTBA IIPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHMK, OT HAIpPsHKEHHWsT Ha  IPOBOJIHHUKE,
UCCIIEAOBAHUE IMOCIEAOBATEIBHOIO M MAPAJJIEIBHOTO  COEIUHEHUN
MPOBOJHUKOB): IJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY H
BBIMIOJIHATh W3MEPEHUs, CJenysl MPeajoKEHHOMY IIaHy, (PUKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadHKOB,
JIeJaTh BBIBOJIBI IO PE3YyJIbTATAM MCCIIENOBAHNS;



IPOBOANTH KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BeIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, CONPOTUBICHHE NPOBOJHMKA, pabora u
MOIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAaHHUPOBaTh H3MEPEHHs, COOUpAaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJIOKEHHON MHCTPYKLUH, U
BBIUUCIISATh 3HAUEHNUE BEINYMHBI,

coOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MPH padoTe C J1abopaTOpHBIM
000pyIOBaHUEM;

XapaKTepU30BaTh MPUHLMIBI JIEHCTBUS HM3YyYEHHBIX HPUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUA (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TUIPOMETp, MapoBas TypOWHA, amIIepMeETp,
BOJIbTMETpP, CUETUYHMK JJICKTPUUYECKON HHEPTHH, SIEKTPOOCBETHTEIHHBIC
npUOOPBI, HArPEBATENIbHBIE AIEKTPOIPUOOPHI (TPUMEPHI), IIEKTPHUUECKUE
IPEIOXPAHUTEIH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIOJIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
dusznyeckre 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOoOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM (KHIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, JBUraTelIb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKON, PEOCTar), COCTaBIATh CXEMbI AIIEKTPUUYECKUX
IEneil ¢ MoCIe0BaTeNbHBIM U MapalJIeIbHBIM COSTUHEHHEM DJIEMEHTOB,
pasznuyasi ycIoBHbIE 0003HAUCHUS SJIEMEHTOB AJIEKTPUIECKUX IETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU MPpU 0OpaIeHuu ¢ mpudopamu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 30POBBS U COOIIOACHHS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH Cpejie;

OCYIIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJEpKaHUS B
WuTepHere, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEBHBIX ~ MCTOYHUKOB  BBIACHATH HMHGPOpPMAIUIO, KOTOpas
SIBIISIETCS] TPOTUBOPEYUBON WIIM MOKET OBITH HETOCTOBEPHOI;
MCTION30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUil HAYyYHO-TIOMYJSPHYIO
JaUTepaTypy  (pU3MYECKOro  coAepXaHHs, CIPaBOYHbIE MaTepHalbl,
pecypcbl ceti VIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KPAaTKUE YCTHBIE COOOIICHHS,
0000mas wuHOOPMAIMIO U3 HECKOJIBKUX HCTOYHHUKOB (PU3MUESCKOTO
COJEpKaHusi, B TOM 4YHCi€e MyOJMYHO TMPEACTABIATh pPE3YyIbTaThl
IPOEKTHOM WJIM HCCIEeIOBATENIbCKON EATEIbHOCTH, MPU 3TOM I'PaMOTHO



UCIONB30BaTh M3YYEHHBIM TMOHATUHHBIA ammapar Kypca (HU3UKH,
CONPOBOK/JIaTh BBICTYIUICHUE MPE3CHTALNEMN;

IpU BBIMOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAaHHMA (PU3UUIECKUX
IPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TIPYIMIE B COOTBETCTBUM C
IIOCTABJICHHBIMU 3a/1a4aMH, CJICANTH 3a BBIIIOJHEHUEM ILJIaHA ACHCTBUN U
KOPpPEKTUPOBAaTh €ro, aJEeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
NEATENIBHOCTD TPYIIIbI, BBICTPAUBATh KOMMYHHUKAaTUBHOE B3aUMOJCHCTBHE,
IPOSIBIISS TOTOBHOCTB pa3peliaTb KOH(DIUKTHI.

K koHIy 00yueHus B 9 kJacce rnpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIONB30BaTh IOHATHA: CHUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHWYECKOTO ABIKEHUSA, NedopmMaius
(ynpyrasi, mjaacTHuYecKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh UM IMEpEerpy3ku, LUEHTP TSKECTH, aOCOJIIOTHO TBEPAOE TEIO,
LHEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXAaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, HMH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,
IKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1aJIbHO30PKOCTb,
CHEKTpPbI UCIYCKaHMs U MOTJIOLIEHUs, anb(da, OeTa- U ramMmma-u3Iy4eHus,
U30TOIIBL, SIEPHAS] SJHEPIETUKA;

paznuyarh SIBICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBH)KEHHE, CBOOOIHOE
[IaJICHAE TEJI, PABHOMEPHOE JIBUKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBUE
TeJ, peaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE
3BYKa, NPSIMOJIMHEMHOE PaCIpOCTPaHEHUE, OTPAKECHHE U TPEIOMIIEHUE
CBETA, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pa3iioskeHHe Oeoro cBeTa B
CIEKTp UM CJIOXKEHHE CHEKTPAJBbHBIX I1[BETOB, JUCIEpPCHS  CBETa,
€CTECTBEHHAsl PaJUOaKTUBHOCTb, BO3HUKHOBEHUE JIMHEWYATOIO CIIEKTpa
U3ITyYEHHs]) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (U3UYECKUX SBJICHUNA B
OKpyXarlieM Mupe (B TOM uuciae (QU3MYECKUE SIBICHUS B MPUPOJE:
IPWINBBI U OTJIUBBI, ABMKEHUE IJIaHET COJTHEYHOW CUCTEMBI, pEAKTHBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3EMJIETPSICEHNE, CEUCMUYECKHE BOJIHBL, IIYHaMH, 3XO, LBETa Tel,
ONTUYECKUE SIBJICHUA B MPHUPOJE, OMOJIOrHUEcKOe AEWCTBHE BUIMMOTIO,
yIbTPapUOIETOBOTO U PEHTICHOBCKOIO M3JIy4Y€HHUH, €CTECTBEHHBIN
pasvoOaKTUBHBIMN (POH, KOCMHUYECKHE JIy4yH, PaJAMOAKTHBHOE H3IIy4YECHHE
NPUPOIHBIX MHUHEPAJOB, JECWCTBUE PAAUOAKTUBHBIX W3JIyYEHUH Ha



OpraHu3M 4eJIOBEKa), NPH 3TOM MEPEBOAUTH IMPAKTHUYECKYIO 3a/lady B
yueOHYI0, BBIICNATh CYLIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PUIUUECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TE€N M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(¢u3znyeckue BENUYMHBI (CpeHSsi W MIHOBEHHAs CKOPOCTb Tejla IpHU
HEPaBHOMEPHOM JIBMOKEHUH, YCKOPEHHE, MEPEMEIICHHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUia YINPYTrOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJECHMs, BEC TeJla, HUMIYJIbC TeEla, HWMIIYJIbC CHJIBL,
MEeXaHW4yecKas paboTa M MOIIHOCTb, IOTEHLUAIbHAas HHEPIUsl Tena,
IOJHATOrO0 HAJ MOBEPXHOCTBIO 3€MJIM, ITOTCHIUAIbHAS DHEPTUS CIKATOU
NPYKUHBI, KHUHETHYECKas SHEPrus, IOJHAs MEXaHH4YecKas SHEeprus,
NEPUOJ U YacTOTa KoieOaHuM, IMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEIIOMIICHUS CPENIbl), IPU OMHCAHUU
IPAaBWJIBHO TPAKTOBATh (PU3MUYECKUN CMBICH HCIHOJB3YEMBIX BEJINYMH,
0003HAaYeHUsI M €IWHULBI (PU3MYECKUX BEIUYHMH, HAXOJIUTh (HOPMYJIBL,
CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYHHAMM,
CTPOUTH 'papyKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUYECKHE SBICHUS W IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIUI CYNEPIO3ULIHMH CHJI, MPUHUUI OTHOCUTEIBHOCTH [ 'amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIYJbCA, 3aKOHbI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsIIOBOIO M MaCCOBOTO YHCET
OpU SJAEPHBIX PEAKIMSIX, NMPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIMCBhIBAaTh €0 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOIO XapaKTEpa: BBISBISATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMopod Ha 2-3 W3Y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHH,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THble 3adayd  (omMparoluecs Ha cucteMy u3 23
ypaBHEHUH), UCIOJB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOLINE (DU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4d 3alUCBhIBaTh KPAaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WM U30BITOUHBIE JaHHbIC, BHIOUPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PELIECHUS, TPOBOJUTH PACUETHI U
OLICHMBATh PEATMCTHUYHOCTh MOJYYEHHOTO 3HA4YeHHUs] (U3UUECKOM
BEJINYHUHBL;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO pEIIUTh MPH [OMOIIU
(Gu3NYECKUX METO/OB, HCIONb3ys OMHCAHHME HCCIIEJOBAHMS, BbIIEIATH
POBEPSIEMOE MPEANOJIOKEHNUE, OLIEHUBATh MPABWIBHOCTh MOpPSJIKa



NpOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATDH
pe3yabTaThl HAOIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WK
bu3nUeckux CBOMCTB Ten (M3yueHue BTOporo 3akoHa HbroToHa, 3akoHa
COXpaHEHHUs] HHEPTUH, 3aBUCUMOCTH Mepuoia KoyieOaHUW MNPY>KUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIBI MaJIBIX KOJICOaHMH, IPSIMOJIMHEHHOE PAaCIIPOCTPaHEHUE CBETA,
pasiiokeHue Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paxKeHUsl B
IJIOCKOM 3€pKajie U CBOMCTB H300pakKeHHUs MpeaMera B coOuparomieit
JMH3€, HAOJIOJEHUE CIUIONMIHBIX M JMHEHYaThIX CIEKTPOB H3Iy4YCHUSs):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30BITOYHOro Habopa
o0OpylOBaHUS, OMNHUCHIBATH XOJ OMNbITAa W €ro  pe3yJbTaThl,
(GopMyIIMpOBaTh BHIBOJIBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHEe 3HAYeHUE HU3MepsSIeMOl BeIMYMHBI ((DOKYCHOE pacCTOSIHUE
coOuparolmel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoda HU3MepeHus
(M3MepUTENBLHOTO TPUOOpPa);

IPOBOJNUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM NPSAMBIX HU3MEPEHUHN (3aBUCUMOCTH IYTH OT BPEMEHHU
Py PaBHOYCKOPEHHOM JBHKEHHHM O€3 HayalbHOW CKOpPOCTH, Mepuoaa
KOJIe0aHUN MaTeMaTHYeCKOTO0 MasTHUKA OT JIJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeIoMIIEHHs] OT yria
NajJieHus): IUIAaHUPOBAaTh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpAaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl IOJYYEHHOW 3aBUCHMOCTH
¢bu3nyecKuX BEJIWYMH B BUJE TaOJIWIl U TpadUKOB, J€JaTh BBIBOJBI IO
pe3yabTaTam HCCIeI0BaHNUS;

IPOBOAUTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb M YCKOpDEHHE Teja IpU PaBHOYCKOPEHHOM JBUKECHHH,
YCKOpPEHHE CBOOOJHOTO MaJieHUsl, KECTKOCTh MPY>KUHBI, KO3(PPUIUEHT
TPEHHSI CKOJBKCHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTUYECKas CWiIa COOMpAaroIe JIMH3BL, PAJAMOAKTHBHBIA  (OH):
IUTAHUPOBAaTh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHUS, CIEMysl MPEII0KEHHOW WHCTPYKIINH, BBIYUCIATH
3HAaYCHHNE BEJIMYMHBI U aHAJM3UPOBATH MOTYUYCHHBIC PE3YIbTAThI C YIYETOM
3aJJaHHOU MOTPEIIHOCTH U3MEPEHHUI;

COOJTIOIaTh TIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOPHBIM
000pyI0BaHUEM;



pa3iauyaTh OCHOBHBIE TPU3HAKKM M3YyYEHHBIX (PU3NYECKUX MOJETICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPJOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3YyYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOH Ha HX OMNHCAHHUA (B TOM YHCIE:
CIHIOMETP, MATUYUKH TIOJOKEHUS, PACCTOSHUS M YCKOPEHHMsS, paKera,
9XOJIOT, OYKH, TMEpHCKom, ¢oToanmnapar, ONTHYCCKHE CBETOBO/IBI,
CTIIEKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SABJICHHMA W HeoOXomumble (HHU3HUECKHE
3aKOHOMEPHOCTH;

WCITOJI30BATh CXEMBI U CXEMAaTUIHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
Opy pelIeHUH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBbI IS
MOCTPOEHUS U300PAKEHUN B INTIOCKOM 3€pKaJie U COOUpAroLEeH JIUH3E;
NPUBOAUTh  NpUMEpPhl  (HAXOAUTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTHUECKOTO HCIMOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU MpU OOpalieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3JI0POBbS U COOJIONECHMUS
HOPM IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH Cpefie;

OCYIIECTBISITh TOUCK HMHPOpMAIMK  (PU3NYECKOTO COACPKAHUS B
HuTepHeTe, caMoCTOSATENBHO (HOPMYIUPYSI MIOMCKOBBINA 3aMpOC, HAXOAUTD
NyTH ONpEeNIeHUs] JOCTOBEPHOCTH MOJYyY€HHON MHQOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJIHUTEIbHBIX UCTOYHUKOB,;

UCTIONb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJSPHYIO
auTepatypy  (Qu3MYecKoro coiepKaHHs, CIPAaBOYHBIE MaTEepHAIIbI,
pecypchl cetn MHTepHeT, BiajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeodpazoBaHusi UHGOPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIIEHUS HA OCHOBE
uHGOpMAIIMM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACPIKAHMS,
myOIMYHO TPECTABIATh PE3yIbTaThl IPOSKTHOM WIIM UCCIEI0BATENbCKON
NEeATETbHOCTH, TPU OTOM TPAMOTHO  HCIIOJNB30BaTh  HM3yUYCHHBIN
MOHSATUUHBIM amnmapaT W3y4aeMoro pasziena (U3UKH U COMPOBOXKIATH
BBICTYIUUICHWE TIpe3eHTaluell ¢ y4éToM OCOOCHHOCTEH ayJIuTOpUHU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Koau4decTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoabnsie | IIpakTHyeckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKIIEr0o MUpa
bu6mmoreka [IOK
1.1 dusuka - Hayka 0 IPUPOIE 2
YK pHpoa https://m.edsoo.ru/7f416194
bu6 K
1.2 dusnueckue BEINUNHEI 2 1 nosmorexa O
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.3 EctecTBennona i METOJ II03HA! 2 1
TCCTBCHHOHAYTHI METOL HTOSHAMHA https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nean 2. [lepBoHavaibHbIE CBeJAeHUS 0 CTPOCHNH BellleCTBA
bu6mmoreka [IOK
2.1 CTpoeHUe BelIeCTBA 1
p B https://m.edsoo.ru/7f416194
29 JIBr>kKeHWEe U B3aMMOJICCTBHUE YaCTHI] ) | bu6mmoreka [JOK
) BellleCcTBa https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 Arpera € COCTO elecTBa 2
TperatHbl TOAHIA BEHIECTB https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6mmorexa [IOK
3.1 M 3
CXAHITICCROC ABIDKCRHC htps://m.edsoo.ru/7f416194
3.2 Nuepuust, Macca, INIOTHOCTh 4 1 bubnmuotexa [JOK




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

bu6mmoreka [IOK

33 Cuna. Bt cin 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KHAKOCTE U ra3oB
41 Hasnenue. [lepenaya nqaBnenus TBEPALIMU 3 bubmuorexa [JOK
’ TEJIaMH, )KUIKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2
JaBIeHRe KAKOCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATMocepHoe napecHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora n MoIHOCTD. JHeprus
bu6nmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOTIHOCTD https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2 IT 1
> POCTRIC MEXAHH3MBI > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
. M 4 1
>3 CXAHHACCKad SHEprid https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




8 KUIACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHHE pa3aesioB H TeM nu(poBLIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcebi
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CrtpoeHue 1 CBOMCTBA BEI[ECTBA 7 bubmorexa LOK
) P m https://m.edsoo.ru/7f4181ce
b K
1.2 TenmoBbie POIECCHI 21 1 5 nomorexa O
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
1 DIIEKTPUYECKUE 3apsi/ibl. 3apsiKEHHbIC Tela 7 1 bu6mmoreka [IOK
’ U UX B3aUMOJEHCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 I1 7 7 20 2 7
OCTOAHHBIM SJICKTPHHICCKHIH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHHTHRIC ABJICHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 S 4
JICKTPOMATHUTHAA HHTYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5




9 KUIIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudgpoBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHn4ecKoe JBMKCHUE U CIIOCOOBI €TI0 10 1 bubmuorexa [JOK
) OIIUCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B3anmoneiictBue Ten 20 1 3
A https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHbI COXpPaHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbI
bu6mmoreka [JOK
2.1 Mexanunyeckue kojeda 7 3
XQHITHCCKHC KOehar https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHu4eckue BOJHBI. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DieKTpoMarHuTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIEeKTPOMarHuTHOE IMOJe U 6 ) bubnmoreka [JOK
) DJIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe AIBJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK




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

bu6mmoreka [IOK
4.2 JIuH3BI ¥ onTHYECKHUE TPUOOPHI 6 3 hitps://m.cdsoo.rw/7f4 1ada6
bubmuorexa [JOK
4. P 2
3 a3no)keHue 0eIoro CBeTa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zgen 5. KBanToBbI€E IBJIEHUSA
5.1 Hcnyckanue v MorioueHue CBeTa aroMoM 4 1 bubmmorexa LHOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2 1
> CTpocHHE aTOMHOTO 57pa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 FAcpHEIe peaKiuih ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
6.1 IToBTOpenue n 0600IIEHNE CONIEPKAHUS 9 ) bubnuoreka [IOK
) Kypca ¢usuku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27




ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Konrpoabnbie | IIpakTuueckue
n/n Bcero u3yuyeHusi =~ oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
®dusuka — HayKa O IPUPOJE.
1 SIBnenus npu y(I: Bl qf)I/BII)/I‘-IeCKI/Ie 1 bubmorexa HOK
PHPOJIBL. https://m.edsoo.ru/7f416194
SIBJICHUSI
Mexanndeckue, TeIIOBEIE,
2 AIICKTPUYECKHE, MATHUTHBIC 1 bubmorera [JOK
p ’ ’ https://m.edsoo.ru/7f416194
CBETOBBIE, 3BYKOBBIC SIBJICHUS
3 ®@uU3NYECKUe BEIUYMHBI U UX | bu6mmoreka [IOK
H3MEpPEHUE https://m.edsoo.ru/7f416194
Vpok-uccnenosanue "M3mepenue
4 TEeMIIepaTyphl IIPU IIOMOILH | | bubnnoreka [JOK
JKUJKOCTHOI'O TEPMOMETPA U JaT4YnKa https://m.edsoo.ru/7f416194
TeMIEepaTyphl”
Kak ¢u3uka u apyrue ecrecTBeHHBIE
HayKH{ U3Yy4aroT MPUPOY.
5 ECZI;CTBezllfIOHa 11151:171 MyeTo 1 bubmorexa HOK
o A https://m.edsoo.ru/ff09f72a
no3HaHus. Onucanue GU3nYecKux
SIBJIEHUH C IIOMOIILIO MOJEIEH
VYpok-uccnenoanue "[IpoBepka
6 TUMNOTE3bI: JATLHOCTH MOJIETA 1 1 bu6mmorexa [IOK

HIapuKa, MyImeHHOr0 TOPU30HTAIIBHO,
TeM OoJIbIIIE, YeM OOJIBIIIE BBICOTA

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




nycka"

Crpoenue BemectBa. OMbITHI,

7 OKAa3BIBAIOIINE TUCKPETHOE bubmmorexa [IOK
A He eKp https://m.edsoo.ru/ff09fe0a
CTPOEHUE BEIIECTBA
8 JIBMKeHHE 4acTHIl BEIIEeCTBA bubmorexa HOK
= https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenopanue «OMbITHI 1O
bu6mmoreka [IOK
9 HaAOJIFOJEHUIO TEILIIOBOIO
https://m.edsoo.ru/7f416194
pacuIupeHus Ta3oB»
10 ArperaTHble COCTOSIHUS BEIECTBA bubnmorexa LHOK
P https://m.edsoo.ru/ff0a0378
B3anmMocBs3bp Mex1y cBOMCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
11 COCTOSIHUSIX U UX bubmuoreka [JOK
aTOMHOMOJIEKYIISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0EeHHOCTH arperaTHbIX COCTOSTHUHN
BOJIBI
Mexannueckoe IBHKEHUE.
12 PaBHoMepHOE 1 HEpaBHOMEPHOE bubmnorexa LIOK
p p p https://m.edsoo.ru/ff0a05c6
IIBIDKEHUE
bu6mmoreka [IOK
13 Ckopoctb. EAUHHUIIEI CKOPOCTH
p 4 H P https://m.edsoo.ru/ff0a079c¢
14 Pacuer myt 1 BpeMeHH IBIKEHUA bubmnorexa [IOK
yr p A https://m.edsoo.ru/ff0a0ae4
Huepnus. 3aKkoH HHEPIINH.
15 BSaI/II)MO elicTBue TerKaK opuYrHa bubmmorexa LOK
A P https://m.edsoo.ru/ff0a0c10
M3MEHEHUSI CKOPOCTH JIBUYKEHUS Tell
16 IInotHoCTH BemiecTBa. PacueT Macchl bubmuorexa [JOK




1 00beMa TeJjia IO €ro MIOTHOCTH

https://m.edsoo.ru/ff0a0fee

JlaboparopHas pabota «Onpenenenue

bu6mmoreka [IOK

17
IJIOTHOCTHU TBEPJIOTO TEJIA» https://m.edsoo.ru/ff0a0fee
18 Pemenue 3agau no teme "[lnoTHOCTH bubmuorexa [JOK
BeniecTna"” https://m.edsoo.ru/ff0al23c
Cua KaK XapakTepuCTHKA
19 B3aUMO eﬁC’fBHH TIZEJI Cuta bubmorexa LOK
A ' https://m.edsoo.ru/ff0al1778
ynpyroctu. 3akoH ['yka
JlaGopaTtophast pabora «3yuenue
20 3aBUCUMOCTH PACTSKEHUS bubnuorexa [JOK
(medopmariun) NpyKUHBI OT https://m.edsoo.ru/ff0al778
MIPUIIOKEHHOHN CHITBD»
bubmuorexa [JOK
21 SIBnenme TaroreHus. Chiia TSKECTH hitps-//m.cdsoo.ru/ff0al 778
CBs3b MEXTY CHIION TSHKECTH U
22 Maccoi Teninec Tena. Pemenue bubmorexa HOK
’ i https://m.edsoo.ru/ff0al778
3a7a4 no teme "Cuna Tsokect”
Cuna TspKecTH Ha IpYTuX IUIaHeTax. bubnnoreka [JOK
23
Pu3nyecKue XapakKTEPUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [JOK
24 Hswepenme cu. Jlunamomerp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
2 B .H
> ee Teia. HEpecoMocTh https://m.edsoo.ru/ff0al778
CIio’)keHHe ABYX CHJI, HalpaBICHHBIX
2 e nﬂgﬁ;ﬁ P Bu6morexa LIOK
0o . p ’ https://m.edsoo.ru/ff0ala70
PaBHoaeiicTByrOMIas cui
7 Pemrenne 3agad 1mo Teme bu6mmoreka [JOK

"PaBHonelicTBytOMmas cui"

https://m.edsoo.ru/ff0ala70




TpeHI/Ie CKOJIB)KCHHUA U TPCHHUC ITOKO4.

bu6mmoreka [IOK

28
TpeHue B Ipupoie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHuas pabota «M3ydeHue
3aBUCUMOCTH CHJIBI TPECHUS
29 e or ¢ P ABIE bubmuorexa [JOK
CKOJIbKEHHUS OT CHJIBI JABJICHHUS U
A https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIIUXCS
MTOBEPXHOCTEM»
30 Pemienue 3amayd Ha onpeeneHue bubmuorexa [JOK
PaBHOACHCTBYIOLIEH CUIIbI https://m.edsoo.ru/ff0ala70
Pemenue 3agad mo remam: «Bec
tenay, «I'paduueckoe n3oOpaxeHUE bubnnoreka [JOK
31 o
cuy, «Cuisly, «PaBHOAeCTBYOIIas https://m.edsoo.ru/ff0alde0
CUI»
KonTtponsHast pabora o Temam:
«MexaHndecKoe IBIKEHHIEY,
0 M B bubmuorexa [JOK
«Macca, II0THOCTELY, «Bec Temay,
https://m.edsoo.ru/ff0ala70
«I'paduueckoe n300paxeHue cui,
«Cuibe»
Hasnenue. CiocoObl yMEHBIIEHUS U bubnuotexa [JOK
33
YBEIIMYEHUS TABIICHUS https://m.edsoo.ru/ff0a20a6
aBJeHUeE Tra3a. 3aBUCUMOCTh
34 A Oui bu6mmoreka [IOK
aBJICHHS Tra3a OT 00bEMa,
A https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepenaya gaBieHus TBEPABIMU
35 P P bubnmoreka [JOK
TEIaMH, JKUJIKOCTSIMH U ra3aMH.
A https://m.edsoo.ru/ff0a25b0
3akon ITackans
36 JlaBjieHME B )KUJIKOCTH U Tase, bubmuorexa [JOK

BBI3BAHHOC JI@ﬁCTBHGM CHIJIBI TAXKECTHU

https://m.edsoo.ru/ff0a2718




Pemienue 3anau 1o reme «JlapieHue B

bu6mmoreka [IOK

37
SKUIKOCTH U ra3e. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coo006 e
OODIHATOTHHECA COCYHRT https://m.edsoo.ru/ff0a2970
39 I'mapaBnuueckuii mpecc bubmorexa HOK
AP P https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopiineBoit bubmumoreka [IOK
SKMAKOCTHBIN Hacoc https://m.edsoo.ru/ff0a3136
Atmocdepa 3emmn. [Ipuannen
CYIIIECTBOBAHMS BO3TYIIIHON
41 o}gcl)lnoqxn 3emiu 3aB};IHCII/IMOCTL bubmorexa LHOK
i https://m.edsoo.ru/ff0a2b5a
aTMOC(EpPHOT0 JIaBJICHUSI OT BBICOTHI
HaJ YpOBHEM MOps
4 Bec Boznyxa. AtmocdepHoe bubmuoreka [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 H3mepeHne aTMOC(EpHOTO JAaBICHUSI. bubnnoreka [JOK
OneitT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHUCHUMOCTH aTMOC(HEPHOTO
44 aBJICHUSI OT BBICOTHI Ha, OBHEM bubmorexa HOK
A YP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepous. AtmocgepHoe bubnuoreka [IOK
JIaBJICHUE HA Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3ama4 1mo teme bu6mmoreka [JOK
"ATmocdepHoe naBienue" https://m.edsoo.ru/ff0a2fc4
JlelicTBrE KUJIKOCTHU U Ta3a HA
47 MOTPYKEHHOE B HUX TEIIO bubmorexa [TOK
by ' https://m.edsoo.ru/ff0a3276
ApxumeoBa cuiia
48 JlaboparopHas pabota «Onpenenenue bubnmnorexa [JOK




BBITAIKUBAIOIIECH CHIIBI,
JICUCTBYIOLLEH HA TEJIO, TOIPYKEHHOE
B KHUJKOCTb)»

https://m.edsoo.ru/ff0a33fc

JlaboparopHas paboTa 1o Teme
«MccnenoBanue 3aBUCMOCTH Beca

bubmuorexa [JOK

B Teja B BOJIE OT 00BbEMa MOTPY>KEHHOM https://m.edsoo.ru/ff0a3514
B KUJKOCTb YaCTH TeJIa»
50 [1naBanue Ten bubmmorexa [TOK
https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnast pabota
51 "KoHcTpynpoBaHue apeomMeTpa uiu bubnnorexa [HJOK
KOHCTPYHUPOBAHUE JIOJKHA U https://m.edsoo.ru/ff0a3654
onpenenaeHue e€ rpy3onobEMHOCTH"
Pewenue 3anau o remam:
57 «IlinaBanue cynos. bubnnorexa [HOK
BosznyxomnaBanuey, «/laBinenue https://m.edsoo.ru/ff0a3654
TBEPJBIX TEN, )KUJIKOCTEN U Ta30B»
bu6mmoreka [JOK
>3 Mexanmeckas padora https://m.edsoo.ru/ff0a3{f82
bu6mmoreka [IOK
> Monsocte. EuHitte! morsocTi https://m_edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér
55 MOIIIHOCTH, Pa3BUBAEMOM MpHU bubmmorexa LOK
. " https://m.edsoo.ru/ff0a3f82
NOIBEME T10 JIECTHULIE
56 [TpocTeie MexaHu3MBbI. Phruar. bubmuoreka [IOK
PaBHOBecue cuit Ha peryare https://m.edsoo.ru/ff0adffe
57 KonTponbhas pabota no teme bubnuorexa [IOK

«/laBiieHrE TBEPBIX TN, JKUIKOCTEH

https://m.edsoo.ru/ff0adffe




u Ta30By» / Beepoccuiickas
npoBepoyHas pabora

PesepBHeIil ypok. Pabora ¢ TekcTramu
110 Teme «JlaBneHnue TBEPABIX T,

bubmuorexa [JOK

38 JKUJIKOCTEH 1 Ta30B» / https://m.edsoo.ru/ff0a4ffe
Bcepoccuiickas mpoBepouHas pabota
Prryaru B TexHUKE, OBITY U IPUPOJIE.

59 JlaboparopHas paboTa 0.5 bubmmoreka [JOK
«HccnenoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
pbIyara»

60 Pemenue 3a1a4 1o teme «Y clIOBUA bubmuorexa [JOK
paBHOBECHSI pblyara» https://m.edsoo.ru/ff0a48a6
Koadduruent nose3Horo nercTBus

61 Mexanu3ma. Jlaboparopras pabota 05 bubnnoreka [JOK
«M3mepenne KIIJI HaknoHHON https://m.edsoo.ru/ff0a4c48
TIJIOCKOCTHY

& Pemenne 3amau nmo reme "Pabora, bu6mmoreka [JOK
MortHocTh, KIT/1" https://m.edsoo.ru/ff0ad4c48
MexaHnueckas SJHEeprusl.

63 Kunerndueckas u moTeHIIMaIbHAS bubmorera [JOK

https://m.edsoo.ru/ff0a4252
SHEPrus

64 3aK0H COXpaHEHUsI MEXaHUYECKOM bubnuotexa [JOK
DHEPIruu https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 110 TEME
"DKCEpUMEHTAJIBHOE OIPEIEIIEHNE

N bubnuorexa [JOK

65 W3MEHEHUSI KHHETUYECKON 1 1

HOTCHHH&HLHOﬁ SHCPTHHU IIpU
CKaThIBAaHWH Te€Ja 110 HaKJIOHHOM

https://m.edsoo.ru/ff0a4c48




IUIOCKOCTH"
66 KonTtponpHast pabora o Teme | | bubnuoreka [IOK
«PaboTa 1 MOIIHOCTh. DHEPTHSD) https://m.edsoo.ru/ff0a4c48
67 PesepBHblit ypok. Pabora ¢ Tekctamu | bubnunoreka [IOK
o TeMe "MexaHnueckoe JBMKeHue" https://m.edsoo.ru/ff0adee6
PesepBHelil ypok. Pabora ¢ TekcTamu
68 o TeMe "Pabora. MOIIHOCTE 1 bubmorexa LOK
. ) ’ https://m.edsoo.ru/ff0a4ee6
OHeprus
OBIIEE KOJIMYECTBO YACOB I10 63 4 12
ITPOI'PAMME
8 KJIACC
KoanuectBo yacos JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Kourpoububie | IIpakTuyeckue
n/n Bcero u3ydyeHusi = obpa3oBaTesIbHbIE
padoThl padoThI
pecypchl
OCHOBHBIE TOJIOKEHHS MOJIEKYJISIPHO-
1 KUHETHYECKON TEOPHUH U UX OIBITHLIE 1 bubmorexa HOK
P https:/m.edso0.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1 bubmorexa LOK
p p y https://m.edsoo.ru/ff0a5256
3 Mopenu TBEPOTO, KUJIKOTO U 1 bubmuorexa [JOK
ra3000pa3HOr0 COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OObscHeHne CBOMCTB TBEPAOTO,
4 KHUKOTO 1 Ta3000pa3HOTO COCTOSTHUI 1 bubnuorexa [JOK
BEIIECTBA Ha OCHOBE ITOJIOKEHUN https://m.edsoo.ru/ff0a540e
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH




bubmuorexa [JOK

5 Kpucrannuaeckue u amopdHbIe Tena hitps:/m.cdsoo.ru/ff0a5800
6 CmaunBaHue U KallWJUISIPHOCTb. bubnmoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TernoBoe pacIMpEHUE U CKATHE bubmmorexa [TOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIIEpaTyphl CO
8 CKOpOCI’)FBI(}),I:")I‘eHJIOBOFO HBI/I)IE)GHZE buGnnorexa LIOK
https://m.edsoo.ru/ff0a5a26
YacTUIL
9 Buytpennss sueprusi. Crioco0bt bubnuorexa [JOK
M3MEHEHUs BHYTPEHHEHN SHEpruun https://m.edsoo.ru/ff0a5c60
bubmuoreka [JOK
10 Buner rennonepenaun https://m.edsoo.ru/ff0a6412
VYpoxk-konpepenuus "[Ipakruyeckoe
1 HUCIIOJIb30BaHUE TETJIOBBIX CBOMCTB bu6mmoreka [IOK
BELLECTB U MAaTEPUAIIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"
12 KonunuectBo TEIOTHL. Y AebHAs bu6mmoreka [IOK
TEIUIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHE TEIIOBOro OanaHca. bubnnorexka [JOK
TennooOMeH U TemyI0Boe paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopatopHnas pabora
14 "HccnenoBaHue IBIEHUS bu6mmoreka [IOK
TEII000MeHa P CMEITMBAaHUT https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Tropsiueit Boabl"
Pacuer xonuyecTBa TEMIOTHI,
bu6nmoreka [JOK
15 HEO0OXOMMOTO JIJIsI HarpeBaHUs Tena

" BBICTIAEMOTI'O UM ITPH OXJTAXKIACHUN

https://m.edsoo.ru/ff0a7088




Jlaboparopnas pabota "Onpenencaue

bu6mmoreka [IOK

16
yACJIIbHOU TEIJIOEMKOCTH BemiecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOoIMBa. Y IeibHas TeIioTa bubnnoreka [HOK
CropaHus https://m.edsoo.ru/ff0a7bSa
IInaBnenue u oTBepAeBaHUE
18 KPUCTAJUIMYECKUX TEJI. Y eIbHAs bubmmorexa [IOK
P thde https://m.edsoo.ru/ff0a71d2
TEIIOTA IJIABJICHUS
19 Jlaboparopuas pabota "Omnpenencaue bubnmoreka [JOK
yZIeJIbHOM TEIUIOTHI TUIABJICHUS Jbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bubnuorexa [JOK
Hcmapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temnora
)1 napooOpa3oBaHUs U KOHJCHCAIIUH. bubnuorexa [JOK
3aBUCHUMOCTb TEMIIEPATypPbl KUIICHUS https://m.edsoo.ru/ff0a786¢c
0T aTMOoc(hepHOTrO aBICHHS
Bnaxuocts Bo3ayxa. JlabopaTopHas
22 abora "Ompe eJif:HI/Ie e bubmmorexa LOK
p p I\[, " https://m.edsoo.ru/ff0a7628
OTHOCUTEIFHOM BJIXXHOCTH BO3/IyXa
3 Pemenue 3amau Ha onpeneneHue bu6mmoreka [JOK
BJIQXKHOCTH BO31yXa https://m.edsoo.ru/ff0a7628
[TpuHUMBl paOOTHI TEMIIOBBIX
24 ;)HraTenef/I"pHa oBasi TypOMHa bubmmorexa [TOK
8 - apoBat TypouHa. https://m.edsoo.ru/ff0a7628
JIBuraTenb BHYTPEHHETO CTOPaHUsI
KII/I TermoBoro aBuraress.
25 TertoBEIe ABUTATEIN U 3allUTa bubmorexa LOK
o - https://m.edsoo.ru/ff0a7c7¢c
OKpYyXarolei cpeibl
26 3aKOH COXpaHEHUs U NIPEBPAILCHUS bubnuotexa [JOK

OHCPIUU B TCIJIOBLIX IMPOLIECCAX

https://m.edsoo.ru/ff0a83f2




[ToaroroBka K KOHTPOJILHOU paboTe
o TeMe "TeIoBbIe IBIEHUS.

bubmuorexa [JOK

27
H3MeHeHue arperaTHbiX COCTOSIHUM https://m.edsoo.ru/ff0a83f2
BeuiecTa"
KonrponsHas pabora o teme
28 "Tennossle ABneHus. MI3MeHeHue bubmmorexa LIOK
T " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHMI BeIlecTBa
79 Onekrpusanus ten. [[Ba pona bubmmoreka [JOK
3JIEKTPUUECKUX 3apPsI0B https://m.edsoo.ru/ff0a87e4
Vpok-uccnenoBanue "DIeKTpU3aLUI
30 TeIJ)'I UHOYKIIAEHA U TIPU ’ Bubmorexa ITOK
YK "p https://m.edsoo.ru/ff0a87¢4
CONPUKOCHOBEHUH
31 B3aunmoaeiicTBue 3apsyKeHHBIX TEII. bu6mmoreka [IOK
3axon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpruYecKoe MoJie.
1 HanpsikeHHOCTD 371€KTpUUYECKOro bubnuoreka [IOK
nosst. [IpuHIDmn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJIEH
Hocutenu snexktpuueckux 3apsios.
33 DaeMedTapHbii 3apan. CtpoeHue bubmorexa LHOK
P pAR. 1P https://m.edsoo.ru/ff0a8a0a
aToma
34 [IpoBOAHMKY M TUAJIEKTPUKU. 3aKOH bubnnorexka [JOK
COXpaHEHUs BIIEKTPUYECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3a1a4 Ha npuMeHeHUe bubnnoreka [JOK
CBOMCTB JJIEKTPUYECKUX 3aps0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUI TOK, YCIOBUS €T0
bu6mmorexa [IOK
36 cyuiecTBoBaHus. McTouHukmu

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4




bubmuorexa [JOK

37 EHCTBUS JIEKTPUUYECKOrO TOKA
a P https:/m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue

38 AJIEKTPUYECKOTO MOJI Ha MPOBOIHUKH 1 bubmorexa HOK

P ° posoa https://m.edsoo.ru/ff0a96b2
U AUDJTICKTPUKU

39 DJIEKTPUYECKUI TOK B METaslIax, bubnunoreka [HOK
JKMIKOCTSX M ra3ax https://m.edsoo.ru/ff0a9838

40 DJIeKTpUYecKas 1eNb U €€ COCTaBHbIC bubnunoreka [HOK
4acTu https://m.edsoo.ru/ff0a8bd6
Cuna toka. JlabopaTopHas pabora

41 "U3mepenue u peryJaupoBaHue CUIIbI 0.5 bubmmorexa [IOK

\ p peryimp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTPUUECKOE HATIPSKEHHE.

4 BoawsT™merp. JIaboparopnas padota 05 bubnuorexa [JOK
"U3mepenue u peryaupoBaHue ' https://m.edsoo.ru/ff0a9%e14
HanpspkeHns"

43 ConpoTHBieHNE TPOBOJHUKA. bubnuoteka [JOK
VY ienpHOE CONPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas pabora "3aBUCUMOCTh

m AJIEKTPUYECKOTO CONPOTUBIICHUS | bubnuoteka [JOK
IPOBOJHUKA OT €r0 JJIUHBI, IIOMAa N https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYEHUs1 U MaTepuana"
3aBUCHUMOCTb CUJIbI TOKA OT

45 HarnpspkeHus. 3akoH OMa 1 y9acTka bubmmorexa [JOK

p ' oy https://m.edsoo.ru/ff0aa44a
1enu
JlabopaTopHas pabota
" patopHai p bubnmnoreka [JOK
46 Hccnenosanue 3aBUCHUMOCTH CHIIBI 1

TOKa, UIYIIEro yepe3 pe3nucTop, ot

https://m.edsoo.ru/ff0aa04e




COIMPOTHUBIICHUS PE3UCTOPA U
HaIpspDKEHUs Ha pe3uctope”

IlocnenoBaTenbHOE U napajjiCJIbHOC

bu6mmoreka [IOK

47
COEIUHEHUS [IPOBOJTHUKOB https://m.edsoo.ru/ff0aaaS8
Jlaboparopuas padota "IIpoBepka
43 IIpaBWJIa CJI0KEHMSI HAIIPSHKEHUN TTpU bubmumoreka [IOK
IOCJEI0BATENBHOM COEIUHEHUN JBYX https://m.edsoo.ru/ff0aaaS8
pe3uctopon”
Jlaboparopnast padota "IIpoBepka
49 IpaBuJIa Il CWIbI TOKA IIPU bubnuorexa [JOK
napajuielIbHOM COEIUHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopon”
Pemenue 3a1a4 Ha prUMeHEHHE
50 3akoHa OMa JJis pa3IuyHOTO bubmmorexa [TOK
p https://m.edsoo.ru/ff0aaf8a
COCJIMHEHHUS TIPOBOJHUKOB
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO bubnmnoreka [JOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopnas padora "Onpenenenne
paTopHaz b P bubmuorexa [JOK
52 PpaboThl U MOILIIHOCTH AJIEKTPUYECKOTO
" https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUYECKHE 1IEeTH U MOTpeOuTenu
. bubnuotexa [JOK
53 ANEKTPUYECKON SHEPTUU B OBITY.
https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
54 [TocTostHHBIE MATHUTBHI, UX
B3aUMO/ICIICTBUE
55 VYpok-uccnenosanue "M3yuenue bubmuorexa [JOK
MOJIEH MOCTOSTHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
56 MarnuTtHoe noje. MarHuTHOE moJie bubmuorexa [JOK




3eMiId U €ro 3HaUYE€HHE JUISA JKU3HU Ha
3emiie

https://m.edsoo.ru/ff0acOba

[TonroroBka K KOHTPOJIBHON paboTe
10 TeMe "DIJIEKTPUUECKHE 3aps/Ibl.

bubmuoreka [JOK
57 3apspKeHHBIE Tela U UX
N . https://m.edsoo.ru/ff0abd2c
B3aumoeiicTBus. [locTosHHBII
3IEKTPUYECKUN TOK"
KonTponbnas pabora no teme
"DJIeKTpUUECKHUE 3apsibl.

53 3apspKeHHbIE Tela U UX bubnnoreka [JOK
B3auMoaercTBUA. I10CTOSIHHBIN https://m.edsoo.ru/ff0abea8
anekTpuueckuii Tok" / Beepoccuiickas
poBepouHas padboTa
Pesepubiit ypok. Pabora ¢ Tekctamu

59 o Teme "IlocTossHHBIN bu6mmoreka [IOK
anekTpudeckuit Tok" / Beepoccuiickas https://m.edsoo.ru/ffO0acdc6
poBepoyHas pabora
OmnsIT OpcTena. MarHuTHoe nose

bu6mmoreka [IOK
60 AIEKTPUUYECKOTO0 Toka MaruuTHoe
https://m.edsoo.ru/ff0ac1d2
T10JI€ KaTYIIKH C TOKOM
[IpuMeHeHne >IeKTPOMarHiToB B

61 TexHuke. JJaboparopHas pabora 0.5 bubnuoreka [IOK
"N3yueHue neicTBUsI MArHUTHOTO ' https://m.edsoo.ru/ff0ac74a
TI0JIs1 HA POBOJAHUK C TOKOM"

DNEeKTPOJIBUTaTeNb MOCTOSTHHOTO
Toka. Mcnonp3oBanue
. bubnmoreka [JOK
62 ANEKTPOABUTATENEH B TEXHUIECKUX

YCTPOWCTBAaX U HA TPAHCIIOPTE.
JlabopaTopHas pabota

https://m.edsoo.ru/ff0ac86¢




"KoHcTpynpoBaHue 1 U3y4eHHe
paboThI AeKTpoABHTaTENS"

Omnbrtel @apasest. 3akoH

63 3IEKTPOMATHUTHON MHIYKIIUNA 1 Eubmorexa ITOK
p AYKIUTH. https://m.edsoo.ru/ffO0acb14
IIpaBuio Jlenna
OnexTporeneparop. CriocoOsr
OJIVYEHHUS DIIEKTPUYECKOI YHEPTUU.
64 BHGZ; OCTaH I/II/IpHa ’ 1 buGnnorexa LIOK
p H https://m.edsoo.ru/ff0acb14
BO300HOBIIIEMBIX UCTOYHUKAX
SHEPTHH
[ToaroroBka K KOHTPOJILHOM paboTe
65 o TeMe "DIEKTPUIECKUE U 1 Bubmorexa ITOK
p " https://m.edsoo.ru/ff0acb14
MArHUTHBIE SIBJICHUS
KonTponbhas padota no teme
66 "DIEeKTPUUECKAE U MAarHUTHBIE 1 Bubmorexa ITOK
p " https://m.edsoo.ru/ff0acb14
SIBJICHUS
67 PesepsHblit ypok. Pabora ¢ Tekctamu | bubnuoreka [IOK
o teme "TermnoBeie ssBiaeHus" https://m.edsoo.ru/ff0acc5e
68 PesepBHblit ypok. Pabora ¢ Tekctamu | bubnnoreka [JOK
o Teme "MaraurtHsie SBieHus" https://m.edsoo.ru/ff0ac1d2
OBIIEE KOJIMYECTBO YACOB I10 68 14.5

[NPOTPAMME




9 KUIIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Konrpoubusie | Ilpakruyeckue
n/n Bcero u3yyeHusi = oOpasoBaTesibHbIE
padoThI padoThI
pecypchl

| MexaHndeckoe ABHKCHHUE. | bubmuorexa [JOK
MarepuanbHas TO4Ka https://m.edsoo.ru/ff0ad474

) Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuoreka [JOK
MEXaHHYECKOTr0 ABUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITPAMONIMHENHOE | bubnuoreka [IOK
JBW)KCHUEC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsAMOIMHENHOE

4 BiokeHne. CpeliHsisl 1 MTHOBEHHAsI 1 bubmmorexa [TOK
A - -PeA https://m.edsoo.ru/ff0ad19a
CKOPOCTh

5 [IpssmMOnMHENHOE paBHOYCKOPEHHOE | bubnnoreka [JOK
JIBHKECHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

6 ABHOYCKOPEHHOTO JIBM>KEHHS 1 bubnmorexa LIOK
P yerop A ' https://m.edsoo.ru/ff0ad19a
I'padux ckopocTH
JlaGopatopHas pabota "OnpezneneHue

7 YCKOpEHHS Tena npu 1 | bubnuotexa [JOK
PaBHOYCKOPEHHOM IBIKEHUH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTu"

g CBo0OoxHoe magenue tei. OnbITh 1 bubmuorexa [JOK
lanunes https://m.edsoo.ru/7f41a4a6

9 PaBHOMEpHOE 1BUKEHUE TIO 1 bubnuoreka [IOK
okpyxHocTH. [lepron u yactora https://m.edsoo.ru/ff0ael176




oOpaiueHus. JInneliHas U yriaoBas

CKOpOCTHU
10 [leHTpOCTpEMUTENBHOE YCKOPEHUE bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6
11 ITepsbsiii 3akoH HetoToHA. BexkTop bubmuorexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HerotoHa. bubnnorexa [HOK
PaBHopelicTByOIIAsA cH1ila https://m.edsoo.ru/ff0ac72a
13 Tpetuii 3akon HeroToHa. bubnnoreka [HOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha npUMEHEHUE bubnnoreka [HOK
3akoHOB HbroTOHA https://m.edsoo.ru/ff0aebb6e
bubnnorexa [HOK
15 Cuna ynpyrocru. 3akon T'yxa https://m.edsogru/fanecaZ
16 Pemenue 3amau no teme «Cua bu6mmoreka [IOK
YIPYTOCTH» https://m.edsoo.ru/7f41a4a6
17 JlaGopatopHas pabota «Onpeznenenue bubnnoreka [JOK
JKECTKOCTH MPYKUHED» https://m.edsoo.ru/ff0aee28
bubnunorexa [JOK
18 Crna Tpenms https://m.edsogru/fanﬂ 38
19 Pemenue 3amau nmo teme «Cuita bu6mmoreka [IOK
TPEHUD) https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabora "Onpenenenne bubnuotexa [JOK
Kod(dUITMEeHTa TPEHUS CKOTbKCHHUS " https://m.edsoo.ru/ff0af8be
Pemenne 3amay mo reme "3aKOHEBI
21 Herorona. Cuna ynpyroctu. Cuna bubmmoreka LIOK
" https://m.edsoo.ru/ff0afb8e
TpeHUs
22 Cuna TsKeCTH M 3aKOH BCEMUPHOTO bubnuorexa [IOK




TATOTEHUS. Y CKOPEHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044

najeHus
Ypoxk-koudpepenuus "/IBmxenue ten
bubnmoreka [JOK
23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA 1
" https://m.edsoo.ru/7f41a4a6
(Conneunas cucrema). ["anakTuku
Pemenne 3agau no reme "Cuna Eub 10K
nonIMoTexa
24 TSDKECTH U 3aKOH BCEMHUPHOIO
Y https://m.edsoo.ru/ff0af5f8
TSATOTCHUS
)5 IlepBas kocMHUYECKask CKOPOCTb. bubnuorexa [JOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHe MaTepuaibHOM TOYKH.
AOCOIIOTHO TBEPIOE TEIIO. BuG 1OK
N noImoTeKa
26 PaBHOBecue TBEpIOTO TENA €
. o https://m.edsoo.ru/ffO0afe36
3aKpeIUIEHHOW OChIO BpallleHHUS.
MowmeHnT cuisl. LeHTp TsKECTH
PaBHOBECHE MaTepHAIBHONW TOYKH.
AOGCOIIOTHO TBEPIOE TEIIO. Eub 1OK
5 nonmoTexa
27 PaBHOBecue TBEpIOrO TENA C
. . https://m.edsoo.ru/7f41a4a6
3aKpeIUIEHHOW OChIO BpalllCHMUS.
MowmenT cusl. LlenTp Tsxectu
)3 Pemenue 3agau mo reme "MomeHT bu6mmoreka [IOK
cuibl. LlenTtp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboTe Bu6 10K
nOIMOTEKA
29 o Teme "MexaHn4YecKoe ABUKEHUE.
B o " https://m.edsoo.ru/ff0b0408
3aMMOJIEUCTBHE TEll
KonTpomnpHas pabota mo Teme Bu6 110K
nonInoTeKa
30 "MexaHu4ecKoe IBUKEHHE.

BzaumonaerictBue ten"

https://m.edsoo.ru/ff0b06ec




Nmnynbe Tena. Umnynbse cuiibl. 3aKoH

bu6mmoreka [IOK

3 COXpAHCHI HMHyHLCUa - Ynpyroe i https://m.edsoo.ru/ffOb07fa
HEYIIPYroe B3auMOJeiCTBUE

1 Pemenue 3agau mo reme "3akoH bubmuoreka [JOK
COXpaHEHHUs UMITysbca' https://m.edsoo.ru/ff0b096¢

13 Ypok-koH(pepennus "PeakTuBHOE bubnmoreka [JOK
JIBUKEHUE B PUPOJIC U TEXHUKE" https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK

34 Mexannueckas paboTa U MOIITHOCTh hitps://m.cdsoo.ru/ff0b0as4

35 PabGoTa critbl TSDKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH U CHJIBL TPEHUSA https://m.edsoo.ru/ffO0b0db8
JlabGopaTtopHas pabora «OrnpeneneHue

36 paboTHI CUIIBI TPEHUS TIPH bubnnoreka [HOK
PaBHOMEPHOM JABUXEHUMU TeJIa 110 https://m.edsoo.ru/7f41a4a6
TOPU30HTAILHON TTOBEPXHOCTH»

37 CBs13b DHEPTUU U padOTHI. bubnuoteka [JOK
IToreHManbHas SHEPrUst https://m.edsoo.ru/7f41a4a6

18 Kunernueckas sneprus. Teopema o bubnuotexa [JOK
KMHETUYECKOU DHEPrUu https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHUsl YHEPTUHU B bubnuoteka [JOK
MEXaHUKe https://m.edsoo.ru/7f41a4a6

40 JlaGopatopHas pabora «3yueHue bubnnoreka [JOK
3aKOHA COXpAaHEHUS DHEPIUM» https://m.edsoo.ru/ffOb12fe

A1 KonebaTenpbHOE TBHIKEHHUE U €TI0 bu6mmorexa [IOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ffOb1858

42 3aryxaromiue KoueoaHusl. bubnmnoreka [JOK
Brinyxennsie koneOanus. Pezonanc https://m.edsoo.ru/ff0b20f0

43 MareMaTH4ecKuil U NPy KUHHBINA bubnuorexa [IOK




MassTHHUKHU

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

VYpok-uccnenoanue «3aBUCUMOCTb

bu6mmoreka [IOK

44 reproja KojeOaHui OT KECTKOCTU
PHOA https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MacChl Ipy3a»

45 [IpeBpaienue sauepruu npu bubmumoreka [IOK
MEXaHMYECKHUX KOJIEOaHMIX https://m.edsoo.ru/7f41a4a6
JlaGopaTopHas padora «OnpeaeieHue

46 IIaCTOI:’)FLI Hpne I/II)O a Kone6ainﬁ bubmorexa HOK

pHOA https://m.edsoo.ru/ffOblaec
NPYKUHHOT'O MAasTHUKA»
JlaGopaTtopHnas padora «IIpoBepka

47 HE3aBHCHMOCTH MepHOJa KoJIeOaHui bubnuotexa [JOK
rpy3a, HOABELIEHHOI'0 K HUTH, OT https://m.edsoo.ru/ff0b197a
Macchl Ipy3a»

Mexanndeckue BoHbl. CBOMCTBA
bubmuoreka [JOK
48 MeXaHM4eCKUX BOJIH. [IpogosibHbIE 1
https://m.edsoo.ru/ffOb2 1fe
MOTIEPEYHBIE BOJIHBI
Vpok-koudepennus "Mexanudeckue
49 B(?J'IHI)I B Tg)é ; OM TeJIe bubmorexa [TOK
N pa . https://m.edsoo.ru/ff0b2 1fe
CelicMAYeCKHE BOJIHBI

50 3ByK. PacmipocTpanenue u oTpakeHue bubnunoreka [JOK
3ByKa https://m.edsoo.ru/7f41a4a6
VYpoxk-uccnenosanue "HabnroneHnue

51 3aBHCHMOCTH BEICOTEI 3BYKa OT bubmorexa HOK

| YK https://m.edsoo.ru/7f41a4a6
YaCTOTHI

57 I'poMKOCTB 3ByKa M BBICOTA TOHA. bubnnorexka [JOK
AKYCTHYECKHI pe30HaHC https://m.edsoo.ru/7f41a4a6

53 Ypok-koHpepenius "YapTpazByk u bubnuotexa [JOK

UH(OPa3BYK B IPUPOJE U TEXHUKE"

https://m.edsoo.ru/ff0b23ca




[ToaroroBka K KOHTPOJILHOU padboTe

54 110 TeMe ""3aKOHBI COXPaHEHU bubnmorexa [IOK
P ' " https://m.edsoo.ru/ff0b25f0
Mexannueckue KoueOaHus 1 BOIHBI
KonTtponpHast pabora o Teme
55 "3aK0oHBI cOXpaHeHUsl. MeXxaHU4eCKHe buGnnorexa LIOK
p " https://m.edsoo.ru/7f41a4a6
KOJIeOaHUS U BOJIHBI
56 DJIEKTPOMAarHUTHOE I0JIE. bubnmoreka [JOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
. bubmuorexa [JOK
57 CBOICTBA 2JIGKTPOMArHUTHBIX BOJTH
https://m.edsoo.ru/7f41a4a6
Ypoxk-koudepennus "Llkana
53 ANEKTPOMATHUTHBIX BOJIH. bubnuorexa [JOK
Hcnonb30BaHuE 31EKTPOMAarHUTHBIX https://m.edsoo.ru/ffO0b2fe6
BOJIH IJI1 COTOBOI1 CBA3U"
VYpok-uccnenosanue "M3yuenue
59 CBOMCTB 3JIEKTPOMArHUTHEIX BOJIH C bubmmorexa LHOK
p " https://m.edsoo.ru/ff0b2c6¢
MOMOIIBI0 MOOUIIBHOTO TenedoHa
Pemenue 3amau Ha onpeneaeHue
60 YaCTOTHI U JJIMHBI 3J'IC§T OMarHUTHON bubmmorera [TOK
p https://m.edsoo.ru/7f41a4a6
BOJIHEI
DIIeKTpOMAarHuTHas OpHUPOJa CBETA.
61 Cko olz:Tb CBeTa Bongosme CBOMCTBa bubnmnorexa [IOK
p ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonnHeitHoe
62 aCIIPOCTPAHEHHE CBETA. 3JaTMEHUS bubnnorexa LIOK
Ppactpoctp ) https://m.edsoo.ru/ff0b3658
Connua u JIyHbl
63 3aK0oH OTpaX€HHUs CBETa. 3epKaia. bubnmnorexa [JOK

Pemenue 3aga4 Ha TpUMEHEHUE

https://m.edsoo.ru/ff0b38c4




3aKOHa OTpPaAXCHUSA CBCTA

[Ipenomiienue cera. 3aKkoH

bu6mmoreka [IOK

o4 MpEJIOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[losnHOE BHYTpEHHEE OTpaKEHUE
65 cBera. Mcronb3oBaHue MojaIHOTro bubmmoreka [JOK
BHYTPEHHETO OTPAXKECHUS B https://m.edsoo.ru/ffOb3cS5c
ONTUYECKUX CBETOBOJAX
JlaboparopHnas pabota "Hccienoanue
66 3aBUCUMOCTH yIJIa PEJIOMIICHUS bubnnorexa [HOK
CBETOBOI'0 Jy4a OT yIJla aJeHus Ha https://m.edsoo.ru/7f41a4a6
rpanuie "Bo3ayx-crekio""
Ypok-koHpepenius "Hcnons3oBanue
67 MOJIHOTO BHYTPEHHET0 OTPAKEHUS: bubnnoreka [JOK
CBETOBOJIbI, OIITUKOBOJIOKOHHAS https://m.edsoo.ru/7f41a4a6
CBS3B"
bu6mmoreka [IOK
68 JIun3el. OnTuyeckas cuiia JIMH3bI hitps://m.edsoo.rw/f0b3f2c
N bubmuoreka [JOK
69 [TocTpoenne n300paXkeHUi B JIMH3aX hitps://m.cdsoo.ru/ff0bddda
JlaboparopHas padota "Onpenenenue
70 q)OKyEHorE paCSTOHHI/ISI u orr)lmqecxoﬁ bubmorexa HOK
. https://m.edsoo.ru/ff0b4206
CHUJIBI COOMpArOIICH JTUH3BI"
71 Ypoxk-koHpepennus "Ontuyeckue bubnuotexa [JOK
JMH30BbIe TPUOOpPH" https://m.edsoo.ru/ff0cOa7e
72 I'na3 xak onrtuyeckas cucreMa. 3peHue bubmmorexa [OK
https://m.edsoo.ru/ff0b4684
7 VYpoxk-koupepennus "JledekTs bubnmnorexa [JOK

3penus. Kak coxpanuts 3penue"

https://m.edsoo.ru/ff0b4684




Paznoxxenne 6eoro cBeTa B CIIEKT.
Onpbitel Hetorona. Cnoxenue

bubmuorexa [JOK

74
CIIEKTpaJbHBIX [BETOB. /ucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaboparopHas pabota "OnBITHI 110
Pa3IOKEHHIO OCJIOT0 CBETA B CIIEKTP H
75 BOCIIPUSTHUIO IIBETA MPEIMETOB IIPU UX bubmmorexa [JOK
P t ez P https://m.edsoo.ru/ff0cOe2a
HaOJIOJICHUU Yepe3 IIBETOBBIC
buabTpH"
Vpok-npaktukym "BosHoBbIE
P . P - bubmuoreka [JOK
76 CBOMCTBA CBETA: TUCIICPCHSI,
https://m.edsoo.ru/ff0b31d0
uHTepepeHms u audpaxms”
77 OmnwiTel Pesepdopaa u uranerapHas bubnnoreka [HOK
MOJICJIb aTOMa https://m.edsoo.ru/ff0c12a8
bu6mmorexa [IOK
78 [Toctynarter bopa. Moaens atoma bopa
TYTATR HOp AACID ATOM P https://m.edsoo.ru/7f41a4a6
Hcnyckanue U MOrJonieHue cBeTa
79 aroMoM. KBantsl. JInuHeituarsie bubmorexa HOK
) ' https://m.edsoo.ru/ff0c144c
CIIEKTPBI
20 Ypok-npaktukym "Habmonenue bubnunorexa [JOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagmoakTuBHOCTE 1 €€ BHIBI bubmorexa HOK
A A https://m.edsoo.ru/ff0c1672
Crpoenune atoMHoro siapa. HykinonHas bubanorexa [HOK
82
MOJEIIb https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE IPEBpAICHUS. bubnnorexka [JOK
M3otonsl https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau o teme: bubmuorexa [JOK




"PanuoakTuBHBIC peBpamieHus"

https://m.edsoo.ru/ffOc1b4a

bubmuorexa [JOK

85 Heproxn nonypacnaza https://m.edsoo.ru/7f41a4a6
Vpok-xoH(pepeHuus "PagnoakTuBHBIE
86 H3Ij1yquH;(11) Bpnpnpoz[e, MEJULMHE, bubmmorexa LIOK
" https://m.edsoo.ru/ff0c2126
TEXHUKE
SmepHEBIEe peaKIUU. 3aKOHbI
87 COXII))aHeHII/I)}I 3apsA10BOIO U MacCOBOTO bubmmorexa [TOK
https://m.edsoo.ru/ffOc1c58
quCen
28 DHeprusi CBSI3u aTOMHBIX sifiep. CBs3b bubnnoreka [JOK
MAacChl ¥ DHEPTUU https://m.edsoo.ru/ffOc1d7a
29 Pemenue 3agau no reme "Snepueie bubnnoreka [HOK
peakiuu" https://m.edsoo.ru/ff0c1c58
90 Peakuuu cunrte3a u nenenus saep. bubnnoreka [HOK
Ucrounuku sueprun CosnHua U 3BE3]T https://m.edsoo.ru/ffOc1e88
Vpoxk-koHpepennus "AnepHas
01 sHepreTuka. JlerlcTBus bubnuotexa [JOK
pPaIMOaKTUBHBIX U3TyYECHHI HA KUBBIC https://m.edsoo.ru/ff0c2126
OpraHu3Msl"
[TonroroBka Kk KOHTPOJIBHOU paboTe
9 10 TeMe "DJIEKTPOMarHUTHOE TOJIE. bubnnoreka [JOK
ONEKTPOMAarHUTHHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIE siBEHUS"
KonTpomnpHas pabota mo Teme
93 "DIEeKTpPOMarHuTHOE MOJIE. bubnuorexa [IOK
DJIEKTPOMAarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanTtoBbI€ siBeHUS"
94 [ToBTOpeHue, 0600IICHHE. bubnuotexa [JOK




JlabopatopHbie pabOTHI 11O KypCy
"B3aumoericTeue Tea'"

https://m.edsoo.ru/ff0c245a

[ToBropenue, 0600mmenue. Permenne

95 AaCUYETHBIX U KaUECTBEHHLIX 3a/1a4 10 1 buGnnorexa LIOK
p A https://m.edsoo.ru/ff0c2572
teme "TeruoBble npouecchbl”
[ToBropenue, 0600mmenue. Pemenne
bubmuorexa [JOK
96 pacYeTHBIX M Ka4YECTBEHHBIX 3a7a4 110 1
. https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TemioBbIx gBuraresei"
IToBTOpeHue, 0600IeHNE. Permenue
bu6mmorexa [IOK
97 pacYeTHBIX M KaYECTBEHHBIX 3aa4 110 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anexTpoycTtaHOBOK"
[ToBTOpEHME, 000OIICHHE.
98 JlabopaTopuble PabOTHI IO KYPC 1 1 Bubmorexa ITOK
patop p ypey https://m.edsoo.ru/ffOc2c52
"CserToBbI€ ABiIeHUA"
[ToBTOpenue, 0600meHne. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI 1 Bubmorexa ITOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXAHHUKE
[ToBTOpenue, 0606menue. Padota ¢
100 Texctamu 110 TeMme "Konebanus u 1 bubmnorexa [IOK
\ https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, 06061menue. Padota ¢
101 TexcTamu 110 TeMme "CBeTOBEIE 1 bubmorexa LHOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTropenue, 06o0menue. Padora ¢
102 TekcTaMmu 110 TeMe "KBantoBsas u 1 bubmorexa LOK
" https://m.edsoo.ru/ff0c1c58
saepHas pu3uKa
OBILIEE KOJIMYECTBO HACOB I10 102 7

[NPOT'PAMME




MPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OEPA3OBAHUS

7 KIIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI OCBOEHUSI 0CHOBHOI
0o0pa3oBaTe/ibHON MPOrpaMMbl OCHOBHOT'0 00111€r0
o0pa3oBaHus

1.1

HCII0JIB30BaTh U3YUCHHBIC ITIOHATHUA

1.2

pas3iiniaTth ABJICHHUA IO OMHUCAHUIO MX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC€ OIIBITOB, IECMOHCTPUPYIOIIHUX JAHHOEC (bl/ISI/I‘IGCKOG SABJICHUC

1.3

pacrio3HaBaTh NPOSIBIIEHHE H3YyYEHHBIX (PU3MUYECKUX SIBICHUH B
OKpY)XaloIlleM MHpE, B TOM 4Hcle (U3UYECKUE SBJICHUS B
IpUpoJe, MpH 3TOM MEPEBOAMTH IPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIIENATH CYIIECTBEHHBIE CBOWCTBA  (IIPU3HAKH)

(bu3nYecKuX SIBICHUN

1.4

OIMCHIBaTh M3Y4YCHHBbIE CBOWCTBA Tel M (PU3UYECKUE SIBIICHUS,
UCHOJIBb3YS (DU3MYECKHE BEJIWYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaTb (PU3UYECKUH CMBICI HCIIOJIB3YEMbIX BEJIUYMH, HX
0003HaYeHHUsI M E€AUHMULBI (PU3MYECKUX BEJIWYMH, HAXOAUTh
(dbopMysbl, CBA3BIBAIOIIME JAHHYIO (DU3MUECKYIO BEIMUYUHY C
JPYTMMHU  BEJIIMYMHAMH,  CTPOMTHh  TIpaQUKd  H3YYEHHBIX

3aBHCHUMOCTEH (1)I/I3I/I‘leCKI/IX BCIIMYMH

1.5

1.6

1.7

XapaKTCPU30BaATh CBOMCTBaA TCII, q)HSH‘{CCKI/Ie SABJICHUA U
IMpOoLECChbl, HCIIOJIB3YysA HU3YYCHHBLIC 3aKOHbLI, IpW I3TOM [JdaBaTb
CJIOBCCHYHO q)OpMy.TII/IPOBKy 3aKOHa n 3alliuCbIBATh €ro

MaTEMaTUUCCKOC BBIPAKCHHUC

OOBICHATH (PU3NUECKUE SIBICHUS, IPOLIECCHI U CBOMCTBA Tell, B TOM
YUCJIE€ W B KOHTEKCTE CHUTyallUd NPAKTUKO-OPHUEHTHUPOBAHHOIO
XapakTepa: BBIABIATh IIPUYUHHO-CIECACTBEHHBIE CBS3U, CTPOUTH
oObsicHeHne u3 1 — 2 jormyeckux maroB ¢ omopoit Ha 1 — 2
U3YYEHHBIX CBOMCTBA (PU3MUECKUX SBICHUH, (PU3NYECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTH

pemarb pacy€THbIC 3a1a4u B 1 — 2 IEMCTBHS, UCIIONB3YS 3aKOHBI U

(bOpMy.]'IBI, CBA3BIBAIOIIHC (I)I/I3I/I‘-ICCKI/IG BCIIMYHUHBI. Ha OCHOBC



aHajaM3a yCIIOBMS 3aJa4yd  3allUChIBaTh KPAaTKOE  YCIOBHE,
MOJICTABIATh (PU3UYECKUE BEIWYMHBI B (POPMYIIBI M IMPOBOAUTH
pacuéTbl, HAXOOUTh CIIPABOYHbBIE JAHHBIE, HEOOXOIUMBIE IS
peuieHuss  3aJad, OLCHUBATH  PEATUCTUYHOCTH  IOJYyYEHHOH

(bu3nYecKoil BETUYNHBI

1.8

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PELIUThH MPH MOMOIIH
(U3NYECKUX METOJ0B, B ONHCAHWU HCCIECIOBAHUS BBIICIATH
MpoBepsieMOe  MpEeAmnojiokeHue  (TUIOTe3y), pas3audyarh U
UHTEPIPETUPOBATH OJIYYEHHBIM pe3yiabTaT, HAXOAUTh OLIMOKH B

XO0J€ OIlbITa, ACJIAaTh BBEIBOJELI I10 €I'0 pE3yJibTaTaM

1.9

1.10

1.11

1.12

MIPOBOJAUTH OMBITHI MO HAOMIOJEHUIO (PU3UYECKUX SIBICHUNA WM
¢uznueckux CBOHCTB Ten:  (GOPMyIUpOBATH  MPOBEPSIEMbIE
MPENIOJIOKEHNS, COOMpaTh YCTAHOBKY M3  IPENJIOKEHHOTO
o0opynoBaHus, 3alUChIBaTh XOA OMNbITa W (OPMYyIUPOBATH

BBIBOBI

BBITIOJIHATH MPSMbIE H3MEPEHUS C UCIIOIb30BAHUEM aHAJIOTOBBIX U
1M (pOoBBIX MPUOOPOB, 3aUCHIBATH MMOKA3aHUs TPUOOPOB C YUETOM

3aJJaHHOH a0COIOTHOM MOTPENIHOCTH U3MEPEHUI

MPOBOJIUTh HCCIENIOBAaHHE 3aBUCHMOCTH OJHOH (U3NYECKOMH
BEJIMYHMHBI OT APYTrOM € MCIIONb30BAaHUEM NPSIMbBIX H3MEpPEHUH,
y4acTBOBAaTh B IJIAHUPOBAHUHU Y4€OHOTO MCCIE0BaHMs, cOOUPaTh
YCTAHOBKY U BBINOJHATE WM3MEPEHUSA, CIEAYs IMPEII0KEHHOMY
IaHy, (QUKCUPOBATh pe3yJbTaThl IOJIYYEHHOH 3aBUCHMOCTH
(U3MYECKUX BEJIMYMH B BUJIE TPEAJIOKEHHBIX TaOIHIl U TPpauKOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM MCCIICAOBAHUA

IMPOBOAWTE KOCBCHHBLIC M3MEPCHHA q)HSI/I‘IeCKI/IX BCJIIMYUH, CICOYS
HpeﬂHOX(eHHOﬁ HHCTPYKIUMU: TIpA  BBIIIOJIHCHUHA H3MepeHHfI
C06I/IpaTI) OKCHCPUMCHTAJIbBHYIO YCTAHOBKY W BBIYHCIIATHL 3HAUCHUC

HCKOMOM BEITUYHNHEI

1.13

coOnrofaTh TMpaBUiia TEXHUKH O€30MacHOCTH Npu padore ¢

1a00paTOpPHBIM 000pyI0BaHHEM

1.14

yKa3bplBaTh NPUHIUNBI JEHCTBHS TNPHOOPOB M TEXHUYECKHUX
YCTPOWCTB, XapaKTEPU30BaTh IPUHIUIBI JEHCTBUS H3yYEHHBIX
npuOOPOB U TEXHUYECKUX YCTPOWCTB C MOMOIIBIO MX OMHCAHUS,

UCIIONIb3YSl 3HAHMSI O CBOMCTBaX (PU3WYECKUX SIBICHUNH H




HE0OX0auMBbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

1.16

MPUBOJUTL MpPUMEPHl (HAXOAUTH HHPOPMAIUIO O MpHUMEpax)
IMPAKTUYICCKOT' O HCIIOJIb30BaHUA (bI/I?;I/I‘IeCKI/IX 3HAHUU B
MOBCEIHEBHON JKM3HM Mg oOecmedeHus Oe30MacHOCTH MpH
oOpameHun ¢ mpudbopaMu W TEXHUYECKHMMH YCTPOMCTBAMH,
COXPAaHEHUS 3J0POBbS U COONIOACHHUS HOPM SKOJIOTHYECKOIro
MOBEJICHUS B OKPYKAIOLIEH cpeae

OCYILIECTBISITH OTOOP MCTOYHUKOB MH(popManuu B cetu MHTepHeT
B COOTBCTCTBHUMU C 3aJaHHBIM ITOMCKOBBIM 3allpoOCOM, Ha OCHOBC
MMEIOIUXCSA 3HAHUN U MyTEM CPaBHEHUS Pa3IMYHBIX UCTOUHUKOB
BBIACISATH I/IH(i)OpMaIII/HO, KOTOpas sABJIACTCA HpOTHBOpeLII/IBOﬁ HJIn

MOJKET OBITH HeﬂOCTOBepHOﬁ

1.17

HCIIOJIb30BaTh pu BBIIIOJIHCHU U y4eOHBIX 3alaHui
Hay4YHOIIONYJIIPHYIO  JIUTEPATypy (PU3MUECKOro CONIEp KaHUs,
CIIPAaBOYHBIE MaTE€pUallbl, pecypcel cetu IHTEpHET, BIaneTh
npuéMaMM ~ KOHCHEKTHUPOBAaHUS  TEKCTa,  IpeoOpa3oBaHUs

nH(OpMaLIUY U3 OTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.18

co3/laBaTb COOCTBEHHbIE KpaTKHE IHMCbMEHHbIE U  YCTHBIC
cooOmieHnss Ha OCHOBE 2 — 3 WCTOYHUKOB WHGOpMAIUU
(Gu3NYecKoro cojepkKaHus, B TOM 4Hcie MyOJIMYHO JesaTh
KpaTKHe COOOIIEHHsS O pe3yJbTaTax IPOEKTOB WU Yy4EOHBIX
UCCIIEIOBaHMM, MPU 3TOM TI'PAMOTHO HCIOJB30BaTh H3YyYEHHBIN
NOHATUMHBIA ~ ammapar  Kypca  (U3MKH,  CONPOBOXAATh

BBICTYIIJICHUC Hpe3eHTaI_II/IeI>’I

1.19

MpU  BBIIOJIHEHUU  y4YEOHBIX TMPOEKTOB U  HUCCIETOBAHHIMA
pacmpeenaTh O0SI3aHHOCTH B TPYINle B COOTBETCTBUH C
MOCTaBJICHHLIMHM 3aJadyaMH, CJICIUTh 3a BBINOJHEHHEM IIJaHa
IefcTBUI, aJeKBaTHO OIEHHBAaTL COOCTBEHHBIH BKJIaJ B
JIeATeIbHOCTD TPYIIIBL, BBICTPAUBAaThH KOMMYHUKATUBHOE

B3aUMOJICHICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

8 KUIACC

Kon
NMpoBepsieMoro

IIpoBepsiemble npeaAMeTHbIE Pe3yIbTATHI 0CBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMbI OCHOBHOI'O 00111€r0




pe3yjabTara

o0pa3oBaHus

1.1

1.2

HCIIOJIB30BaTh IMMOHATHA

pas3iiniaTth ABJICHHUA IO OMUCAHUIO MX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC€ OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOEC (bI/ISI/I‘IGCKOG SABJICHUC

1.3

1.4

1.5

pacrio3HaBaTh TPOSIBIICHHE H3YyYCHHBIX (PU3MUYCCKUX SIBICHUH B
OKpY)XaloIllleM MHpe, B TOM 4HClIe (U3HUECKUE SIBICHUS B
NpHUPOJE, TMPH O3TOM TMEPEBOAMTH MPAKTHYECKYIO 3a1ady B
y4eOHYI0, BBIJCISATh CYIIECTBEHHBIC CBOWCTBA  (MPU3HAKHU)

(bu3HYECKUX SIBICHUN

OIMCHIBATh HM3YYCHHBIC CBOWCTBA Tel U (U3NYECKHUE SIBICHUS,
UCHOJb3ysd (PU3UYECKHE BEIMYUHBI, IPU ONUCAHUU IPABUIBHO
TPaKTOBaTh (PU3MUECKUH CMBICI  HCHOJB3YyEMBIX  BEJIWYHH,
00O3HaUeHUsT M EIUHMLBI (U3UYECKUX BEJIMYMH, HAXOAUTh
(GbopMysbl, CBA3BIBAIONINE MAHHYIO (DU3MUECKYI0 BEIMYHHY C
JIPYTUMH  BEJIMYMHAMM,  CTPOMTb  IpadUKd  HM3yYEHHBIX

3aBHCUMOCTEH (PU3MUYECKIX BEINIUH

XapakTepu30BaTh CBOWCTBA Tel, (u3WyUecKkue SBICHUS U
MPOLIECCHl, HUCIOJIb3Ysl U3YYEHHBIE 3aKOHbI, IPU STOM J1aBaTh
CIIOBECHYIO  (OPMYJMPOBKY 3aKOHa M  3alUCBhIBaTh  €ro

MATCMAaTH4YCCKOC BbBIPAKCHUC

1.6

1.7

OOBSICHATH (PU3MUECKUE MPOLIECCHl M CBOWCTBA TEJl, B TOM YHCIE U
B KOHTEKCTE CUTYyallui MpPaKTHUKO-OPUEHTUPOBAHHOTO XapakKTepa:
BBISIBJIAT NTPUYUHHO-CJIE/ICTBEHHbBIE CBSI3U, CTPOUTH OOBSCHEHHE
n3 1 — 2 jorumyeckux mIaroB ¢ Momoup0 1 — 2 H3y4eHHBIX
CBOWCTBAa (U3WYECKMX SBJICHUH, (U3NYECKUX 3aKOHA WU

3aKOHOMEPHOCTH

pemars pacuéTHbIe 3a/1a4 B 2 — 3 IEHCTBUS, UCIOIb3YsI 3aKOHBI U
(dbopMybl, CBs3bIBAaONIUE (U3MUECKHE BEIMYMHBI: HAa OCHOBE
aHallM3a YCJIOBHUA 3a7a4M 3alIUCBIBATh KPATKOE YCIIOBUE, BBISABIATH
HE/IOCTAaTOK JAHHBIX JJIsl PELIeHUs 3aJaud, BBIOMPATh 3aKOHBI U
(dbopMyIibl, HeOOXOIUMBIE Ui €€ pelIeHHs], TPOBOAUTH Pacu€Thl U
CpaBHUBATh IOJYYEHHOE 3HAueHHE (U3UUYECKON BEIUYMHBI C

HU3BCCTHBIMU JaHHBIMH

1.8

pacnio3HaBaTb HpO6JICMBI, KOTOPLBIC MOKHO PCIIWTH IMPU IMOMOIIN

(bHSI/ILIeCKI/IX MCTOOAOB, HCIIOJB3Yysd OIMMCAHUC HCCICAOBaHUA,




BBIACIIATH IIPOBEPACMOC IMPECAIIOJI0KECHUC, OLICHUBATh
MMpaBHUJIILHOCTL IOpAAKa MPOBCACHUA HUCCICAOBAHUA, HOCJIATH

BBIBOJBI

1.9

1.10

1.11

MPOBOJIUTH OINBITHI IO HAOIIONCHUIO (PU3MUECKUX SIBJICHUN WU
(¢u3nuecKkux CBOUCTB Tel: (OPMYIHUPOBATH  MPOBEPSICMbBIE
MPEIOJI0KECHUS, COOMpaTh YCTAHOBKY W3 MPEIIOKEHHOTO

000pyI0BaHUS, OIMCHIBATH X0 ONBITa U (POPMYITHPOBATH BBIBOBI

BBITIOJHATE MPSIMbIE M3MEPEHHUS C UCIOJIb30BAaHUEM aHAJIOTOBBIX
npuOOpOB © JIATYMKOB (PU3UYECKUX BEIWYUH, CpPAaBHUBATH
pe3yiabTaThl HM3MEPEHHH ¢ y4€TOM 3aJlaHHOHW  aOCOJIOTHOM

MOrPEMTHOCTH

MPOBOJIUTh HUCCIIEJOBAaHUE 3aBUCHMOCTH OAHOH (hU3HYECKOH
BEJIMYHUHBI OT APYrOil C HCIOJIB30BAHMEM IPAMBIX H3MEPEHMM:
IUIAaHUPOBATh UCCIIEJOBAHUE, COOMPATh YCTAHOBKY U BBIIOJIHATH
U3MEpEHus, cleays NpeAJIoOKEHHOMY IUIaHy, (DUKCHPOBaTh
pe3ysbTaThl IOJIYYEHHOH 3aBUCMMOCTH B BHJE TaOIUl H

l"pa(bI/IKOB, ACJIaTh BbIBOJBI 110 PE3YyJIbTaTaM HCCICAOBAHUA

1.12

1.13

IPOBOJIUTh KOCBEHHBIE M3MEpEHUs (PU3MYECKUX  BEIMYHUH:
IUIAaHUPOBaTh ~ M3MEPEHUs, COOMpaTh  AKCHEPUMEHTAIbHYIO
YCTaHOBKY, CleAys HpENJOKEHHOW HMHCTPYKLUMU, U BBIYUCIATH

3HAa4YCHUEC BCIINYHNHBI

coOnrofaTh TMpaBUiia TEXHUKH O€30MacHOCTH TNpu padbore ¢

1a00paTOPHBIM 000pyI0BaHHEM

1.14

XapaKTepu30BaTh MPUHIUIMbBI JEHCTBUS H3Yy4EHHBIX HMPUOOPOB M
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX ONMCAHMS, UCIONb3YS
3HaHUS O CBOWCTBaX (PU3MUYECKUX SIBIEHHMM M HEOOXOauMble

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

1.15

pacnio3HaBaTb IMPOCTHIC TCXHHUYCCKUC YCTpOﬁCTBa u
HU3MEPHUTCIIbHBIC HpI/I60pI)I o ¢XeMaM U CXECMAaTUYHBIM pHUCYHKaM,
COCTAaBJIAAThL CXEMBI SJICKTPUUCCKUX LieTell ¢ mocjaenoBaTeIbHEIM U
mapalyiCJIbHbIM COCAWMHCHUEM JOJICMCHTOB, pasjn4das YCIOBHBIC

0003HaYCHHS DIIEMEHTOB QJICKTPHUICCKUX Lenei

1.16

NPUBOAMUTH TPUMEPHl (HAXOAUTh HHPOPMALMIO O TMpUMepax)

IMPAKTUYICCKOT' O HCIIOJIb30BaHUA (1)I/I3I/I'-IGCKI/IX 3HAHUH B




1.17

1.18

MOBCETHEBHOW KU3HM JUIsi oOecredeHus: Oe30MacHOCTH IpH
oOpameHun ¢ mpudoOpaMu HW TEXHHUYECKHUMH YCTPOMCTBAMH,
COXPAHECHHS 3J0POBbS M COONIOACHHS HOPM 3KOJOTHYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpee

OCYIIECTBIISTh MOUCK WH(pOpMAaNUu (PU3UIECKOTO COACpKAHUS B
cetn VHTepHET, Ha OCHOBE HMCKIOIIUXCA 3HAHUH U MYTEM
CpaBHCHHSI JIOTIOTHUTEITHHBIX HUCTOYHUKOB BBIJICTISITh
WHPOPMAIIHIO, KOTOpas SBJSICTCS MPOTUBOPEUMBOM HIIM MOXKET

OBITH HEZOCTOBEPHOI

UCIOJb30BaTh IIPU BBINOJIHEHUM YYEOHBIX 3aJaHMi Hay4yHO-
MOMYJISIPHYIO JTUTEPATypy PU3UUYECKOTO COJIEpKaHUs, CIIPaBOYHBIE
MaTepuaibl, pecypcbl ceTh VHTepHeT; BiaxeTy npUEMaMu
KOHCIIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHus HHGOpMAIMH U3

OJIHOM 3HAKOBOM CUCTEMBI B IPYT'yIO

1.19

CO37aBaTh COOCTBEHHBIC MHCbMCHHBIE M KPAaTKHUE YCTHBIC
cooOmeHus, 00001mas MHPOPMAIUIO M3 HECKOJIBKUX HCTOYHUKOB
(bHU3UYECKOTO COMEPXKAHUS, B TOM YHUCIC MyOJUYHO MPEACTABIIATH
pe3yJIbTaThl MPOECKTHOW WIJIM HCCIEI0BATEIbCKOM JIESITENBHOCTH,
OpA 3TOM TPAMOTHO HCIIOJIb30BaTh H3YYCHHBIH MOHATHHHBIHN
ammapar  Kypca  (M3HMKH,  CONpPOBOXKAATH  BBICTYIUICHUE

Mpe3eHTalnen

1.20

9 KJIACC

MpU  BBIIOJIHEHUU  y4YEOHBIX TMPOEKTOB U  HUCCIETOBAHHMA
(bU3UYECKUX TIPOIIECCOB PACTIPENEIATh OOS3aHHOCTH B TPYMIE B
COOTBETCTBUM C IIOCTaBJIEHHBIMH  3aJadaMuy, CIEAUTh 34
BBITIOJIHEHUEM IIaHA JIEUCTBUIA U KOPPEKTUPOBATH €r0, aJICKBAaTHO
OLICHUBAaTh COOCTBEHHBIM BKIAJ B JEATEIBHOCTH TPYIIIHL,
BBICTPANBaTh KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, MPOSBIIASL

TOTOBHOCTH pa3pCuiaThb KOH(I)J'II/IKTBI

Kon
NpoBepsieMoOro
pe3yabTara

1.1
1.2

IIpoBepsiemble npeaMeTHbIE Pe3yabTaThl 0CBOCHHS OCHOBHOM

o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'O 00111€T0
o0pa3oBaHus

HCIIOJIB30BAaTh U3YUCHHBIC ITIOHATHUA

pasiinyaTth ABJICHHA IO OMHMCAHUIO MX XApPaKTCPHBIX CBOWCTB U Ha




OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBJICHHE

1.3

pacro3HaBaTh MPOSBICHUE H3YYEHHBIX (DU3MUECKUX SBICHUN B
OKpY)XalIllleM MHpe, B TOM 4HclIe (U3HUECKUE SIBICHUS B
MpUpoAe, MPH OTOM TMEPEBOJIUTH MPAKTUUYECKYI0 3a7adyy B
yu4eOHYI0, BBIICTSATh CYIICCTBEHHBIE CBOWCTBA  (TMPU3HAKH)

(bu3nyYecKuX sIBICHUN

1.4

1.5

OIMCHIBATh HM3YYCHHBIC CBOWCTBA Tel U (PU3NYECKHUE SIBICHUS,
UCHOJb3ysd (PU3UYECKHE BEIMYUHBI, IPU ONUCAHUU IPABUIBHO
TPAaKTOBaThb (PM3MUECKUH CMBICI  HCHOJB3YEMBIX  BEIWYHH,
00O3HAUeHUsT M €IUHMLBI (U3UYECKUX BEJIMYMH, HAXOAUTh
(GbopMysbl, CBA3BIBAIONINE MAHHYIO (DU3MUECKYI0 BEIMYHHY C
JIPYTUMH  BEJIMYMHAMM,  CTPOMTb  IpadUKd  HM3YYEHHBIX

3aBHCUMOCTEH (PU3MUYECKUX BEINIUH

XapakTepu30BaTh CBOWMCTBA Tel, (U3WUECKHe SIBICHUS U
MPOLIECCHI, HUCIOJIb3Ysl U3Y4YEHHBIE 3aKOHbI, IPU STOM J1aBaTh
CIIOBECHYIO  (OPMYJIMPOBKY 3aKOHa M  3alUCBhIBaTh  €ro

MATCMAaTH4YCCKOC BbBIPAKCHUC

1.6

1.7

1.8

OOBSCHATH (PU3MUECKUE IPOLIECCHl M CBOWCTBA TEJl, B TOM YHCIE U
B KOHTEKCTE CUTYyallul NPaKTHUKO-OPUEHTUPOBAHHOT'O XapaKTepa:
BBISIBJIATh [IPUYUHHO-CJICICTBEHHbBIE CBSI3U, CTPOUTh OOBSCHEHHE
n3 2 — 3 JOrMYecKHX IIaroB C MOMOLIbI0 2 — 3 H3Y4YEHHBIX
cBOWCTBAa (U3WYECKUX SBJICHUH, (U3NYECKUX 3aKOHA WU

3aKOHOMEPHOCTH

pemars pacy€THbIE 3a/1a4yM (omuparolrecs Ha cucrtemy u3 2 — 3
YpaBHEHMIi), HCHONB3ysd 3aKOHBI U (OPMYIIbI, CBS3bIBAIOIINE
¢Gu3nyeckue BEIMYMHBI: HAa OCHOBE AaHalIM3a YCJIOBHA 3afadu
3alUCBhIBaTh KpPAaTKOE YCJIOBHE, BBIABIATH HEJIOCTAIOIIME WU
n30bITOYHBIE  JIaHHbBIE, BbIOMpaTh 3aKOHBI U (OPMYJIBL,
HEOOXO/AMMBIE ISl PeleHMs], TPOBOJAUTh Pacdy€Thl M OIIEHHUBATh

PCATUCTUYHOCTD IMMOJIYYCHHOI'O 3HAYCHH A (1)H3H‘~I€CKOI>1 BCJIMYHHBI

pacCrio3HaBaTb HpO6J'ICMLI, KOTOPBIC MOKHO PCHIWTL IIPU IMOMOIIN
(1)I/I3I/I‘IGCKI/IX MCTOAOB, HMCIOJB3yd OIMMCAHHUE  HCCICI0BaHUA,
BBIACIIATE MPOBEPACMOC MPCATIOIOKCHUEC, OICHUBATL NTPABUJIbHOCTD
mopsaaka MMPOBCACHUA HUCCIICA0OBAHMA, JcJ1aThb BBIBObI,

MHTEPIIPETHPOBATh Pe3yIbTaThl HAOMIOICHUI U OMBITOB



1.9

1.10

IIPOBOJIUTH ONBITHl MO HAOMIOAEHUIO (PU3MUECKUX SIBICHUN WU
(bU3MUECKUX CBOMCTB TEJI: CAMOCTOSATENIBLHO COOMpPATh YCTAHOBKY
13 U30BITOYHOr0 Habopa 000pyIOBAHNUS, OIMCHIBATh X0 ONbITa U

€ro pe3yabTaThl, (GOPMYIUPOBATH BBIBOJIBI

MPOBOJUTH TPU HEOOXOTUMOCTH CEPHIO TPSMBIX H3MEpPEHHIA,
OIpeIesIsisl CpeiHee 3HAUCHHE U3MEpseMOl BenH4YHMHbI ((OKYCHOE
paccrosiHue coOMparoIeii JIMH3bI), 000CHOBBIBATH BHIOOpP criocoda

U3MEPEeHUS (M3MEPUTEIHHOTO MPUOopa)

1.11

MPOBOJIUTH MCCIIEIOBAaHUE 3aBUCUMOCTEH (DU3MYECKUX BEIHYUH C
UCIOJIb30BaHUEM HPAMBIX M3MEpEeHuH: IUIaHUPOBATh
UCCIIEIOBaHHE, CaMOCTOSITEJIHO coOuparb YCTaHOBKY,
(buKcupoBaTh Pe3yNbTaThl MOJIYYEHHOW 3aBUCUMOCTH (PU3NYECKUX
BEJIMYUH B BHJAE TaOMUUM TrpapuKoB, JAejJaTb BBIBOABI IO

pe3yiibTaTaM HCCICIOBaHUA

1.12

1.13

MPOBOAUTh KOCBEHHBbIE H3MEpeHUs (PU3MYECKHX  BEIUYMH:
IJIAHUPOBaTh ~ U3MEPEHHUs, COOMpaTh  IKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBIIIOJHATh HM3MEPEHUs, ClIeysl NPeII0KEHHON
WHCTPYKIMHU, BBIYUCIATh 3HAYCHHE BEIMYMHBI U AHAIU3HPOBATh
MOJIyYEHHBbIE PE3yJIbTaThl € YYETOM 3a/laHHOM MOrPEIIHOCTH

U3MEPEHUIN

coOnrofaTh TMpaBuUiia TEXHUKH O€30MacHOCTH Mpu padoTe ¢

1a00paTOpPHBIM 000pyI0BaHHEM

1.14

1.15

1.16

pa3nuyaTh OCHOBHBIEC MMPU3HAKU U3YYCHHBIX (PU3NUECKUX MOJIETICH:
MarepuaigbHas TO4YKa, AaOCOIIOTHO TBEPAOE TEIO, TOYCUHBIN
WCTOYHUK CBETa, JIy4, TOHKAs JIMH3a, MJIaHEeTapHas MOJENb aToMa,

HYKJIOHHag MOACJIb aTOMHOTIO Apa

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS H3Yy4EHHBIX HMPUOOPOB MU
TEXHUYECKUX YCTPOMCTB C ONOPOM HA UX ONMCAHUs, HUCIIOJIb3YS
3HaHUS O CBOWCTBaX (PU3MUYECKUX SIBIEHHMM M HEOOXOauMble

(u3nyeckre 3aKOHOMEPHOCTH

WCIIONB30BaTh CXEMbl M CXEMAaTHYHbIE PHUCYHKH W3YYCHHBIX
TEXHUYECKUX  YCTPOMCTB, HW3MEPUTEIbHBIX  TPUOOPOB H
TEXHOJIOTHYECKUX  TMPOIECCOB  TPH  pPEIIeHHH  y4eOHOo-
MPaKTUUYECKUX 3a/lay, ONTHUYECKHE CXEMbl JJsi TOCTPOEHUSs

M300pakKeHUH B TUIOCKOM 3€pKajie U COOMPAFOIICH JINH3E




1.17

1.18

1.19

MPUBOAUTH TPUMEPHl (HAXOAUTh WH(GOPMAIMI0O O TpUMEpPax)
IMPAaKTUYICCKOT' O HUCIIOJIB30BaHUA (bI/I?;I/I‘IeCKI/IX 3HAHUU B
MOBCETHEBHON KHM3HM Il oOecreueHusl OE30MacHOCTH TpU
oOpamieHun ¢ mpudOpaMu HW TEXHHUYECKHUMH YCTPOMCTBAMH,
COXpaHCHHS 370POBbS M COOJIOACHUS HOPM SKOJIOTUYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpene

OCYIIECTBISTh MOUCK WH(pOpMaNUu (PU3NIECKOTO COACpKAHUS B
cetn VIHTEepHET, CaMOCTOATENLHO (OPMYIHPYS TOUCKOBBIN
3aIrpoc, HAXOAUTh MYTH OMPEENICHHs JOCTOBEPHOCTH MOJIy4YEeHHOM
nHpOpPMAIMY Ha OCHOBE MMEIOIIUXCS 3HAHUI U JIOTIOJTHUTEIBHBIX

HCTOYHHUKOB

UCIOJb30BAaTh IPU BBIMNOJHEHUM YYEOHBIX 3aJaHUi Hay4yHO-
MOMYJISIPHYIO JTUTEPATypy PU3UUECKOTO COJIEPKaHUs, CIIPaBOYHBIE
MaTepuainsl, pecypcbl cetd HHTepHer; Biazers InpuéMamu
KOHCIIEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHus HHGOpMAIMH U3

OJIHOM 3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBbIE M YCTHBIE COOOIICHHS Ha
OCHOBE HMH(OpPMAIUU M3 HECKOJHKUX HMCTOYHUKOB (DU3HUECKOTO
CoNlepKaHus, MyONUYHO TPEACTABIATH PE3yIbTaThl MPOCKTHOU
WU HCCJIEIOBATEIbCKOW JEATEIbHOCTH, IMPU ITOM T'PAMOTHO
WCIONIb30BaTh W3YYECHHBIN TIOHATUHHBINA ammapar H3y4aeMoro
paszena GU3MKU U CONPOBOXKIATh BBICTYIUJICHHE MpPE3EHTALMEN C

y4€TOM 0COOCHHOCTEN ayJUTOPUN CBEPCTHUKOB

1.21

MpU  BBIIOJIHEHUU  y4YEOHBIX TMPOEKTOB U  HCCIETOBAHHMA
(bU3UYECKUX TIPOIIECCOB PACTIPENEIATh O0S3aHHOCTH B TPYMIE B
COOTBETCTBMM C TIOCTaBJIEHHBIMH  3aJadyaMy, CIEAUTh 34
BBINOJIHEHUEM IIaHA JIEUCTBUIA U KOPPEKTUPOBAThH €r0, aJICKBaTHO
OLICHUBAaTh COOCTBEHHBIM BKIAJ B JEATEIBHOCTh TPYIIIBL,
BBICTPANBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBUE, MPOSBIIASL

TOTOBHOCTH pa3pCuiaThb KOH(I)J'II/IKTBI

MHNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

7 KIIACC

Kon

Kon

IIpoBepsiemble 3JIeMEHTBI COIEPKAHUSA




pasaenaa

3JIEMEHTa

®U3UKA U EE POJIb B IIO3HAHMM OKPYXAIOIIEI'O MHUPA

1.1

1.2

®usvka — Hayka O Ipupone. SIBieHus NpUpOIBIL.
@usnyeckue SBJICHUA: MEXAHUYECKUE, TEIUIOBBIE,

JJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE
Ousnueckue BeMUYMHBL. 3mepenune ¢u3ndeckux

BenuuuH. @usnyeckue mnpubopsl. IlorpemHocts

n3MepeHuil. MexIyHapoHast CHCTEMa eUHUIT

1.3

1.4

EcrecTBeHHOHAYYHBIIH METO/I MTO3HAHUS:
HaONIOJICHWE, TIOCTAaHOBKA  HAYYHOrO  BOMPOCA,
BBIJIBUKCHUE THIIOTE3, 3KCIIEPUMEHT IO IPOBEPKE

TAI0TE3, OOBSICHEHNE HAOJIOIaEMOTO SIBIIEHUS

Onucanne (U3NYECKUX SBICHUA C  TOMOUIBIO

Moneen

1.5

[IpakTuueckue pabOTHI:

#H##Par##113mepenne paccTossHUI.
###Par###l3mepenne 00bEMa KUIKOCTH U TBEPIOTO
Tena.

#H##HParf##OnpeneneHue pasMepoB MaJlbIX Tell.
###Par###lI3mMepenue Temmeparypsl MHpU MTOMOIIU

KHUAKOCTHOI'O TCPMOMETPA U JaTUUKA TCMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNHN BEIIIECTBA

2.1

22

2.3

#H##Par#H##CTpoeHune BelecTBa: aTOMbl U MOJIEKYJIBI,
nux pasMepsl. OMBITBIL, JOKa3bIBAIOIINE JUCKPETHOE
CTpOEHHE BEIECTBA

###Par###][prokenne  yactury  BemiectBa.  CBs3b
CKOPOCTH JIBWJKEHUS YacTUL[ C TEeMIIepaTypou.
BpoyHnoBckoe nBuxkenue, nupdysus
B3aumopeiicTBue yacTHI] BEIIECTBA: IPUTSIKEHUE U

OTTAJIKMBAHHC

2.4

###Par#H#ArperaTHbie COCTOSIHUS BEILIECTBA:
CTpOEHHE  Ta3oB,  KUJAKOCTEH U  TBEPHABIX
(KpUCTAJUTMYECKHX)  Tel.  B3auMocBA3b  MeXIy

CBOMCTBaAMH BE€IICCTB B Pa3HBIX arperaTHbIX




COCTOSIHUAX 1 UX aTOMHO-MOJICKYJISIPHBIM CTPOCHHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIbI
[IpakTuyeckue pabOTHI:
###Par###0O1nenka quaMeTpa aToMa METOJIOM PsIIOB
(c ucnonib3oBanueM (hortorpadmii).

2.6 #H#HPar###OOBITEI 0 HAOJMIONEHHUIO  TEIUIOBOTO

pacIIMpeHus ra3oB.
###Par###OnbITel 10 OOHAPY)KEHHUIO JEHCTBUS CHII

MOJIEKYJIIPHOTO PUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKEHHE. PaBHOMEepHOE 51
' HEpaBHOMEPHOE JIBIKEHUE
#H##Parf##Ckopoctb.  CpemHsii  CKOpPOCTh  MpHU
32 HEpPaBHOMEPHOM JABWXEHUU. Pacuér myTu u BpeMeHu
JIBUKCHHUSI
SIBnenue nnepuuu. 3aKoH nHepuuU. B3anumoneiicTpue
33 TeJl Kak NPUYMHA U3MEHEHHUS CKOPOCTH JIBHXKCHHS
Ten. Macca kak Mepa HHEPTHOCTH Teja
34 ###Part###1 lnoTHOCTH BemecTBa. CBsA3b MJIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B eiMHUIIe 00hEMA BelllecTBa
3.5 Cuna xak XapakTepUCTHKa B3aUMOJIEHCTBHUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuisl ¢
' MTOMOLIBIO JUHAMOMETPA
###PartH##IBnenue TarotreHus u cumna Tsokectu. Cua
3.7 TSKECTHU Ha  JIpyrux IjaHerax. Bec  rtena.
Hesecomocts
38 Cuna tpenus. TpeHHE CKOJbXKEHHSI U TPEHUE MOKOS.
' TpeHue B npupoie ¥ TEXHUKE
39 ###Par###CnoxxeHre cui, HANpPaBJICHHBIX 1O OAHOU
' psIMOM. PaBHOJEHCTBYIOIAS CUIT
[IpakTudeckue pabOTHI:
310 OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JABM)KEHHUS

(I_HapI/IKa B JKHMIAKOCTHU, MOZIACIIN SBJIICKTPUYCCKOTO

aBToMoOmIIA W Tak ganee). OmpeneneHue cpemaHei




CKOPOCTH CKOJIbXEHHMA Opycka WIM IIapuka [0
HAKJIOHHOM mockoctu. OnpeneneHue ILIOTHOCTU
TBEpaoro  Tena.  OmbITB,  JEMOHCTPUPYOIINE
3aBHCUMOCTh PACTSDKEHUS (IedopManuu) MpyKUHBI
OT IPUJIOKEHHON cHiibl. ONBITHI, JEMOHCTPUPYIOILNE
3aBUCHUMOCTb CHJIbI TPEHUS CKOJIBKEHMsSI OT Beca Teja

" XapaKTEpa COIIpHUKACAIOIIUXCA HOBerHOCTeﬁ

3.11

®u3NYeCcKHe ABJICHUS B IPUPOJIE: IPUMEPHI ABUKCHUS
C PAa3IMYHBIMHU CKOPOCTSAMH B KMBOM M HEXHUBOU

MIpUPOJIE, IEHCTBUE CUJIbI TPEHUS B PUPOJIC U TEXHUKE

3.12

Texuuueckue YCTPOMCTBA: JAHAMOMETD,

IIOAUINITHU KK

JIABJIEHUE TBEPBIX TEJI, )KUJIKOCTEN 1 TA30B

HaBJ’IeHI/Ie TBépI[OFO tena. CrocoObl YMCHBIICHUA U

1 YBEJIMYEHUS J1aBJICHUS
42 JlaBneHue Tra3a. 3aBUCHUMOCTh JaBJI€HHS rasza oT
' 00bEMa, TeMnepaTypbl
43 Ilepenaya naBieHus TBEPABIMU TEJIAMHU, KUIKOCTSIMHU
' u ra3zamiu. 3akoH [lackans. [ITHeBMaTHUECKEe MaITMHBI
3aBUCUMOCTh [JaBJIEHUS JKUAKOCTH OT TIJIyOMHBI.
4.4 I'mapocratuyeckuit  mapagokc.  CooOuraromnuecs
cocyabl. ['uapaBnnueckre MEXaHU3MBI
Atmocdepa 3emnm M aTMochepHOE JaBIEHHE.
[IpyunHbBl CcylIecTBOBaHUS BO3AYIIHONW OOOJIOUKH
4.5 3eMiu. OmneiT Toppuyennu. 3aBUCUMOCTh
aTMoc(epHOro NaBiIeHUS OT BBICOTHI HaJ YPOBHEM
Mops
16 W3mepenue atmocdeproro aasiaeHus. [Ipubopsr ams
' M3MepeHust aTMOC(EepHOro JaBJIeHUS
JleficTBrE KUAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX
4.7 Teno. BrltTankuBaromas (apxuMenoBa) cuiia. 3aKOH
Apxumena
4.8 [TnaBanue ten. Bo3gyxormnnaBanue
4.9 [IpakTuyeckue paboOTHI:



HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJAE OT
00béMa TOrpYKEHHOW B KHIKOCTb 4YacTW Tela.
OnpeneneHre BhITATKUBAIONICH CUIIbI, TEUCTBYIOIIEH
Ha TeJlo, MNOrpykEHHOe B KUIKOCTh. IIpoBepka
HE3aBUCHUMOCTH BBITAJIKMBAIOIIECH CHUJIBL,
JICUCTBYIOLIEH Ha TEJO B MKUJIKOCTH, OT MACChl Tela.
OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh
BBITAJIKUBAIOLLECA CHJIbI, JICUCTBYIOLIEH HAa TEIO B
KHUAKOCTH, OT 00bEMa MOrPYKEHHOH B JKUIKOCTD
YyacTU TeJla HU  OT  IUIOTHOCTU  YKUJKOCTH.
KoHctpynpoBanue apeomeTpa Ui KOHCTPYUPOBAHUE

JIOJIKM U oTIpefiesieHue €€ rpy30noIbEMHOCTH

duznueckue SIBJICHU A B npupoae: BIIUSHHUEC

4.10 aTMOC(EepHOTO JaBJCHUS Ha IKUBOH OpraHusM,
IJIaBaHUE PBIO
TexHuUecKue ycTpoMCTBa: COOOIIAIONINECS COCY/bI,
T YCTPOMCTBO BOJONPOBOJAA, THAPABIMYCCKHIA IpecC,

MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM

HACOC, apeOMETP

PABOTA, MOIIHOCTbB, DHEPT U

5.1 Mexanunueckas pabota
5.2 Mexanndeckass MOIIHOCTh
53 [IpocTeie MexaHU3MBIL: pbluar, OJIOK, HaKJIOHHAs
' mockocTs. [IpaBuno paBHOBecHs ppluara
54 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JIoKy
«3omotoe  mpaBuio» MexaHukd. Koaddumuent
5.5 MIOJIE3HOTO  JeHcTBUSA ~ MexaHu3MoB.  [Ipocteie
MEXaHU3MBbI B OBITY U TEXHUKE
s6 [loTeHunanpHas SHEPruM Teja, MOAHITOIO Haj
' 3eMnéi
5.7 Kunernueckas sHeprus
5 g [lonHas MexaHuueckas PHEPrus. 3aKOH U3MEHEHUS U
' COXpaHEHUS MEXaHHUYECKON SHEPrUU
5.9 [IpakTuyeckue paboOTHI:



###Part##Onpenencaue pabOThl CUJIBI TPEHUS TPH
PaBHOMEpPHOM JIB)KEHHUHU Te€jla IO TOPU30HTAJIbHOM
nosepxHoctu. HMccnenoBaHue yciiOBUWM PpPaBHOBECHS
ppraara. Msmepenue KIIJ[ HaKIOHHOW IIOCKOCTH.

I/IsyquI/Ie 3aKOHa COXpPaHCHUA MEXaHU4YEeCKOH

SHEPIUHu
510 ®dusnyueckue SBICHUS B IMPUPOJE: pblUard B Teje
' YelioBeKa
TexHudeckue yCTpPOMCTBA: pblYar, IMOJBWKHBIA U
5.11 HENMOJABW)KHBIA  OJIOKM, HAaKJOHHAas1  IUIOCKOCTb,
MPOCTHIE MEXaHU3MBI B OBITY
8 KIIACC
Kon Kox
IIpoBepsiemble 3JIeMeHTHI COJeP:KAHUSA
pa3jiena 3JIeMeHTa
TEITJIOBBIE ABJIEHU A
OcCHOBHBIEC TOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON
61 TEOpUU CTpPOEHUs BewiecTBa. Macca U pa3Mepbl
' MoOJIeKyJl. OMBITBL, TOATBEPXKIAIONINE OCHOBHBIC
MOJIOKEHUS MOJIEKYJIIPHOKMHETHYECKOU TEOPUH
Monenu TBEpAOro, KHAKOTO U Tra3z000pa3HOro
6.2 COCTOSIHUI BEILECTBA. Kpucrannmueckue u
amop(QHbIe Tena
6 OObsicHEHHE CBOMCTB Ta30B, >KMJIKOCTEH M TBEPIBIX
6.3 Ten Ha OCHOBE MOJIOKEHUIN
MOJIEKYJIIPHOKMHETHYECKON TEOpUHU
6.4 CmaunBaHue U KallWJUISIPHBIE SIBJICHUS
6.5 TennoBoe pacIMpeHne U CKaTHE
66 Temnepatypa. CBs3b TemMmeparypbl CO CKOPOCTBIO
' TETIJIOBOTO JIBUKEHUS YaCTHI]
6.7 Buytpennsis ~ oHeprusa.  CrnocoObl  U3MEHEHUs

BHYTpPEHHE! >HEepruu: Tervioneperaya U CoOBEpIIeHUE




paboThI

63 Buner TeIUIonepeavyn: TEIUIONPOBOAHOCTD,
' KOHBEKIIUS, U3TYYCHUE
KonunuectBo TemnoTel. VYaenbHas TeMIO0EMKOCTh
6.9
BelIeCTBa
TeriooOMeH U TeMJOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHne W  OTBepAEBaHME  KPUCTALTUYECKHX
. BElIEeCTB. Y AelbHas TEIIOTa IJIaBICHUS
[TapooOpa3oBanue u KoHaeHcanusa. Vcnapenwue.
612 Kunenue. VYgaenpHas Termora mapooOpa3oBaHusl.
. 3aBUCHUMOCTh TEeMIEPaTyphl KUIICHUS oT
aTMoc(hepHOro JaBICHHUS
6.13 BnaxuocTs Bo3yxa
6.14 OHeprus TOIMBA. Y 1eJbHAas TEIJI0Ta CrOPaHUs
[Mpuammmel  paboTel TemioBeix aBurarencii  KITJ]
6.15 TEIJIOBOTO JBUTarels. TeruioBble JBUTATENUd U
3alUTa OKPYKAIoLIEeH cpeabl
3aKOH COXpaHEHUS ¢ TIPEBPAIICHUS DJHEPTUU B
6.16
TEIJIOBBIX MpOLIeccax
[TpakTiueckue paboThI:
#H#H#HPar###O0nbITel 10 0OOHAPY)KEHHUIO JIEUCTBHS CHII
MOJIEKYJIIPHOTO TPUTSKEHUSI.
###Parf##0ONbBITBl 110 BBIPAIMBAHUIO KPHUCTAIUIOB
ITIOBAPEHHOM COJIM WX caxapa.
6.17 #H#H#HPar###O0npITel MO0 HAOMIOAEHUIO  TEIJIOBOTO

pacIIMpPEeHHs Ta30B, )KUJIKOCTEH U TBEPABIX TEll.
##H#Par###Onpenenene  AaBleHUs  BO3JyXa B
OaJIJIOHE MITIPHUTIA.

###Par###OnbIThI, TEMOHCTPUPYIOIIHNE 3aBUCUMOCTD
JABJICHUS BO3/IyXa OT €ro 00bEéMa M HarpeBaHUs WIH

OXJTAXKIACHUA.




###Par##1 IpoBepka TUIIOTE3bI JIMHEHHON
3aBUCHMOCTH  JUIMHBI ~ CTOJOMKA  KUJKOCTH B
TEPMOMETPHUECKOU TPYyOKE OT TeMITepaTyphl.
###Par###HaOmonenne  W3MEHEHHMsT  BHYTPEHHEH
SHEPTrUM Tella B pe3y/IbTaTe TEIJIONepeaauu u paboThl
BHEIIHUX CHJL.

###Par###ccnenoBanue sBJICHHS TEIIIOOOMEHA TPHU
CMEIITMBAHUH XOJIOJTHOW U TOpsSiYet BOJIBI.
##H#Par###Onpenenene  KOJIMYECTBA  TEIUIOTHI,
MOJIYYEHHOTO BOJIOM TpH TEIUIOOOMEHE C HarpeThiM
METaJUTMYCCKUM ITUITHHAPOM.
##H#Par###0npenenenue  yAelbHOW  TEMIOEMKOCTH
BCIIECTBA.

#H##Par###lccnenoBanue mpoiiecca UCTIapEHUs.
#H##Par###OnpeneieHue OTHOCUTEIBbHONU BJIAKHOCTH
BO3/TyXa.

###Par###Onpenenenue yACIbHOU TETJIOTHI

IJIaBJICHUA JIbAA.

6.18

6.19

dusnueckue SBICHUA B IPHUPOJE: IMOBEPXHOCTHOE
HaTSDKEHWE W KalWUIApHBIE SIBJICHUS B IPUPOJIE,
KpUCTallbl B mpupone, usnydeHue CounHua,
3aMep3aHue BOJI0EMOB, MOPCKHE Opu3bl; 00pa3oBaHHe

POCEIL, TYMaHa, NHEA, CHETA.

TexHHueCKne yCTPOWCTBA: KalWUISAPbI, IMPUMEPHI
MCIIOJIb30BaHUs KpPHUCTAJUIOB, KHUJIKOCTHBIN
TEPMOMETp, JaTUUK TEMIIepaTyphl, TEPMOC, CHCTEMaA
OTOIUIEHUSI ~ JTOMOB, TUTPOMETpPBI, ICUXPOMETP,

napoBas Typ6I/IHa, ABUTATCJIb BHYTPECHHET'O CTOPaHUH.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1

7.2

OnekTpusanus  Tel. J[Ba poma  AIEKTPHUUECKUX
3apsiioB

B3aumoneiictBue 3apspkeHHBIX Tel. 3akoH Kynona




(3aBI/ICI/IMOCTB CHUJIbI BSaHMOHeﬁCTBHH 3APSKCHHBIX TCJT

OT BEJIMYMHBI 3apsI/I0B U PACCTOSIHUS MEKIY TEIaMU)

DneKTpuuecKkoe noJe. HanpspxkéHHOCTh
7.3 anekTpuyeckoro nousid. IlpuHnun —cyneprno3unun
AIIEKTPUYECKUX T0JIel (Ha KaueCTBEHHOM YPOBHE)
Hocurenu snekTpudeckux 3apsaoB. DJIEMEHTapHbIN
7.4 ANEKTPUUECKUHN 3aps. Crtpoenue aToma.
[TpOBOAHUKY M TUAJIEKTPUKH
7.5 3aK0OH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
76 ONEeKTpUYEeCKU TOK. YCIOBUS  CYIIECTBOBaHUS
' AIIEKTPUYECKOTO TOKA. MICTOUHHMKYN MOCTOSIHHOTO TOKa
JleficTBUSL ~ DINEKTpPUYECKOTO  ToKa  (TEMIOBOE,
7.7 XUMHYECKOE, MArHUTHOE). OJIEKTPUYECKUIl TOK B
KHUJIKOCTSIX M ra3ax
- Onektpuueckas uenb. Cuna Toka. DJIEKTPUYECKOE
' HaInpsHKEHUE
79 ConpotuBnenue IIPOBOJIHUKA. VY nenbHoe
' COINPOTUBIICHUE BEIIECTBA
7.10 3akoH OMa 1J1s ydacTKa Lenu
_— ITocnenoBarenbHOE M MapajlIeIbHOE COEIMHEHHE
. IIPOBOJTHUKOB
PaGota ¥ MOUTHOCTH SJEKTPUUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenua
113 DneKTpUYecKue enH U MOTPeOUTENN IEKTPUIECKON
' sHepruu B ObITy. KopoTkoe 3amblkaHue
ITocTostHHEIE MAaTrHUTBHI. BzaumopeiictBue
7.14
MOCTOSTHHBIX MarHUTOB
715 MarnutHoe mnone. MaramutHoe mnone 3eMiM U €ro
' 3HAYEHHE IS )KU3HU Ha 3emiie
16 OmnbiT Opcrena. MarHuTHOE MOJE BIEKTPHUYECKOTO

TOKa. HpI/IMCHCHI/Ie OJICKTPOMArHuTOB B TEXHHUKE



7.17

7.18

7.19

7.20

JlelicTBME MarHMTHOI'O MOJI HA MPOBOJHUK C TOKOM.
DIIEKTPOABUTATEIb MHOCTOSIHHOT'O TOKA.
Hcnonb3oBanue 3JEKTPOABUTATENCH B TEXHUUYECKUX

YCTpPOMCTBAaX U Ha TPAHCIOPTE

OnbiTel  @Papazes. SBieHUE  3JIEKTPOMArHUTHOM

unaykiuu. [Ipasuio Jlenna

DJIeKTpOreHepaTop. CriocoOsr MOJTyYeHUS
DIIEKTPUUYECKOW  JSHEPTrUH.  DJCKTPOCTAaHIMH  Ha

BO300HOBJISIEMBIX MCTOYHHUKAX OHEpIrun

[TpakTyeckue paboOTHI:

OnbITel 10 HAOJIOJCHMIO  BJIEKTPU3ALMM  Tell
WHIYKIUEH U IIPU COIPUKOCHOBEHHUH.

HccenenoBanue AEUCTBUSA IIEKTPUYECKOTO IIOJIA HA
IPOBOJIHUKY U JUIJICKTPHKH.

COopka M mpoBepka pabOTBl 3JIEKTPUYECKOHN Lenu
IIOCTOSIHHOT'O TOKa.

W3mepeHue u peryJimpoBaHue CUJIbl TOKA.

W3mepeHue U peryaupoBaHue HANPsHKEHUS.
HccnenoBaHue 3aBUCHMOCTU CHJIBI TOKA, HJIYILIETO
4yepe3 PpEe3UCTOp, OT CONPOTHBIIEHUS PE3UCTOpa U
HaIpsDKEHUS Ha Pe3UCTOpE.

OnbITsl, JEMOHCTPUPYIOIINE 3aBHCHUMOCTh
AIIEKTPUYECKOTO CONPOTUBIIEHUS MPOBOJHUKA OT €0
JJIMHBI, IIomaaun IMOIEPEUYHOTO CCUCHUA u
MaTepHaa.

[IpoBepka mpaBWIIa CIOKEHUS HANPSHKEHUWA TpH
MIOCJIEZI0BATEIIbHOM COEJUHEHUHM [JBYX PE3HCTOPOB.
IIpoBepka mpaBuna A CWIBl  TOKa  IIpHU
napaieIbHOM COEJMHEHUHU PE3UCTOPOB.
Onpenenenue  pabOTBl  UIEKTPUUYECKOTO  TOKA,
uayiero yepes pesuctop. OmpeneneHue MOLUIHOCTH
AIIEKTPUYECKOTO TOKA, BBIACIAEMOM Ha PE3HCTODE.

UccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, HWIYIIETO




9 KUIIACC

7.21

yepe3  JaMIIOYKy, OT HalpsKeHUsST Ha  HEW.
Omnpenenenne KIIJ[ wnarpeBarens. HccrnenoBanue
MarHUTHOTO B3aUMOJIEUCTBHS IOCTOSIHHBIX MarHUTOB.
N3yueHne MarHMTHOTO MOJISI OCTOSIHHBIX MarHUTOB
npu UX OOBEIMHEHHMH W pa3jeiieHuu. MccnemoBanue
JICUCTBUSA  DJICKTPUYECKOTO TOKAa HA MarHUTHYIO
crpeniky. OnbIThl, JEMOHCTPUPYIOLIHME 3aBHCHUMOCTH
CUJIbl B3aMMOJICHCTBHS KATYIIKA C TOKOM M MarHuTa
OT CWJIbl TOKa W HANpaBJEHUA TOKa B KaTyUIKE.
N3ydenue neicTBUSI MAarHUTHOTO MOJISI HA TPOBOJIHUK
¢ TokoM. KoHcTpynmpoBanue u wusydeHue pabOThI
BIIEKTPOJBUTATENS. N3zmepenue KIT
AJIEKTPOJIBUTATEbHON  yCcTaHOBKH.  ONBITBI  TIO
HCCJIEIOBAHUIO SIBJICHUS 3JIEKTPOMATrHUTHOMN
WHIYKLIWW: UCCIEIOBAHUE W3MEHEHUN 3HA4YeHUs U

HaIllpaBJICHUA UHAYKIIUOHHOTO TOKa

®dusnueckre SBICHUS B TMPHUPOJIE: DIECKTPUUECKUE
ABleHUsT B arMmocdepe, SICKTPUUYECTBO IKHUBBIX
OpraHM3MOB, MAarHUTHOE TMoje 3eMiH, Japeid
MOJIFOCOB, POJIb MArHUTHOTO TIOJIS JJIS JKMU3HU Ha

3emJie, MOJISIPHOE CUSHUE

7.22

TexHuuYecKre yCTpOMCTBA: ANEKTPOCKOMN, aMIIEPMETP,
BOJIILTMETP,  peocTaT, CUYETYUK  DICKTPUIECKOH
SHEPIuH, JJIEKTPOOCBETUTENBHBIE pubopHI,
HarpeBaTelbHblEe  DJEKTPONpPUOOpPHl  (TIpUMEpHI),
DIIEKTPUUYECKUE TPEIOXPAHUTENH, OSJICKTPOMArHMT,
DIIEKTPOABHUTATeNb TOCTOSHHOTO TOKa, TEHEpaTop

MOCTOAHHOI'O TOKa

Kon

pazznena

Kon

9JICMCHTAa

HpOBepHCMLIC QJICMCHTHBI COACPKAHU A



MEXAHUWYECKUE ABJIEHMA

MexaHndeckoe JABHXKCHUC. MaTepI/IaJ'ILHaﬂ TOYKa.

81 Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBUIKEHHUS
8.3 PaBHOMepHOE NPSAMOJIMHENHOE IBUKEHHUE
###Par###HepaBHoMepHoe MPSAMOJIMHEITHOE
8.4 nexenne. CpeqHsis U MTHOBEHHasi CKOPOCTh Teja
IIPU HEPABHOMEPHOM JIBUKEHUU
25 Yckopenue.  PaBHOYCKOpEHHOE — MPSIMOJIMHEHHOE
' JIBIJKEHUE
8.6 ###Par#H#CBoOoaHoe nanenue. OnbiTel ["anunes
###Par###PaBHoMepHOE NBI)KEHHE TIO OKPYKHOCTH.
8.7 [Tepuon u yactoTta oOpameHus. Jlunelinas u yrimonas
ckopocTH. LleHTpocTpeMUTeIbHOE YCKOPEHHE
8.8 [TepBsiii 3akoH HeroTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpetnii 3akon HeroToHa
8.11 Hi#Par##H#] [puHuun cynepno3unuu cuil
8.12 Cuna ynpyrocru. 3akoH ['yka
%13 ###Par#H##Cuiia TpeHMsI: CUJla TPEHUS CKOJIbXKEHHUS,
' CuJIa TPEHHUSI MIOKOs, IPYrUe BUIbI TPEHUS
914 #H#H#Parf##(Cwia  TSDKECTH M 3aKOH  BCEMHUPHOIO
' TATOTEHUS. Y CKOpEeHUE CBOOOIHOTO MaJIeHUs
" JBuxenne mmaHer Bokpyr Connma. Ilepsas
' KOCMHUYECKasi CKopocTb. HeBecoMoCTh 1 eperpysku
816 PaBHOBecue MarepuanbHONH TOYKH. AOCOIIOTHO
' TBEPAOE TEIIO
#H##Par#t##PasHoBecHe TBEPAOTO Tela c
8.17 3aKpEIUIEHHOW OCBIO0 BpAallleHHs. MOMEHT CHIIBL.
[lenTp TsKECTH
818 Nmnynsc Tena. M3menenue wumnyinbsca. Mmmyibsce
' CHJIBI
8.19 3aKOH COXpaHEeHMsI UMITyJIbCa




8.20

#H#HPart##PeakTHBHOE IBUKCHUE

8.21

Mexanndeckas pa60Ta 1 MOIIHOCTB

8.22

PabGora cun Tsxect, ynpyroctd, TpeHus. CBs3b

SHEpPruu U paboThl

8.23

8.24

8.25

HOTCHHI/IaJ'IBHaSI OHEpIrusa TCjla, IOAHATOrO HaxI

MOBEPXHOCTHIO 3eMJIU
IToTreHumanbpHas YHEPrUs CKATOU NPYKUHBI

###Par###Kunetnueckas osueprusi. Teopema o

KUHETHYCCKOM OHCPIUH

8.26

8.27

8.28

#H##Par###3akoH COXpaHEHUS MEXaHUYECKOU

SHEPruu

[IpakTuyeckune paboOTHI:

Onpenenenne CcpeaHed  CKOPOCTH  CKOJIbXKEHUS
Opycka WM JBWKCHHSA IIapUKa [0 HAKIOHHOM
wiockoctd. OnpeneneHne yCKOpPEeHUs Tela IpH
PaBHOYCKOPEHHOM  JIBXKCHMM 10  HAKJIOHHOH
TUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYyTH OT BPEMEHH IPH
PaBHOYCKOPEHHOM  JABIDKEHHH  0€3  HavaJbHOMN
CKOpOCTH.

[TpoBepka TUMOTE3bI: €CITM TpPHU PAaBHOYCKOPEHHOM
JIBIDKEHUU 0€3 HauyaJIbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psJl HEYETHBIX YHUCET, TO COOTBETCTBYIOIIHE
IPOMEXYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanne  3aBHCUMOCTH  CHJIBI  TpPEHUS
CKOJIBXKEHUS OT CHJIbBI HOPMAaJbHOTO JIaBJIECHUS.
Ornpenenennie K03hHUIIMEHTA TPEHUSI CKOIBKCHHUS.
Onpenenenue XECTKOCTU NpYXuHBL. OmpeneneHue
paboTHI CHIIBI TPEHHS TPH PABHOMEPHOM JBMKCHUHU
Tena o TOPU30HTAILHON MIOBEPXHOCTH.
Omnpenenenne padOTHI CHIIBI YIIPYTOCTH MPH MOABEME
rpy3a C HCHOJb30BAHMEM  HEMOJBMXHOTO U

IMOJABMKHOTO OJIOKOB

@usnueckue SBICHHUA B MPUPOJE: MPUIUBBI U




8.29

OTIIMBEI, JBIKeHHE IutaHeT COJHEUYHON CHCTEMEL,
PEaKTUBHOE JIBUJKEHHE KUBBIX OPraHU3MOB
TexHuueckne YCTPOMCTBA: CHHIAOMETP, JATYUKHU

IMOJIOKCHHS, paCCTOAHHA U YCKOPECHU A, PAKCTBL

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarenbHoe JBUKECHHE. OcHoBHbIE
9.1 XapaKTepUCTUKU  KOJIeOaHMIi: TEepuoi, YacroTa,
aMIUIUTY1a
MareMaTnyeckuii ¥ IPYKUHHBIM ~ MasTHUKH.
9.2 [IpeBpamienrie  3HepruM  HpU  KojeOaTEIbHOM
JBUKEHUU
93 3aryxaroiue konebanus. BeiHyX/1eHHbIE KOJeOaHus.
' Pe3onanc
Mexannueckue BoHbL. (CBONCTBA MEXaHMUYECKHUX
BOiH. IIponosnbHble M monepedyHsle BOJHBL JlIMHA
94 BOJIHBI W CKOpOCTb €€  pacHpOCTPAHEHHS.
Mexanuueckue  BOJHBI B TBEPIAOM  Telle,
CEICMMYECKHE BOJIHBI
9.5 3Byk. ['pomKkoCTh 1 BbIcOTa 3ByKa. OTpakeHue 3ByKa
9.6 Wn¢pa3Byk U yabTpa3Byk
[TpakTiueckue paboThI:
OmnpeneneHve 4YacToThl W IHepuoja KojebaHui
MaTeMaTUYeCKOT0 MasiTHUKA.
OmnpeneneHve 4YacToThl W Hepuoja KojebaHui
NPYXKUHHOT'O MasiTHUKA
HccnenoBanue 3aBUCHUMOCTH IEpHOAA KoJeOaHMit
9.7 MOJIBEIIEHHOT0 K HUTH TIpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCHUMOCTH IEpHOAA KoJeOaHMit
NPYKUHHOIO MasTHHUKAa OT Macchl rpysa. IIpoBepka
HE3aBUCHUMOCTH  Tlepuoja  KosiebaHuil  rpysa,
MOJIBELLIEHHOTO K HUTH, OT Macchl Ipy3a U )KECTKOCTU
NpYyXUHBL.  VI3MepeHHe yCKOpeHHs CBOOOJHOTO
NaJIeHUs
9.8 @usnueckue SABIECHHWA B IPUPOJE: BOCIPUATHE




9.9

3BYKOB JKHBOTHBIMH, 3€MJIETPSICEHHE, CEHCMUYECKUE
BOJIHBI, HYHAMH, 3X0O
TexHu4eckue yCTPOMCTBA: JXO0JIOT, HCIIOIb30BAHHE

yIbTpa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE

BOJIHbBI
0.1 ONEeKTpOMarHUTHOE  Toje.  DJIEKTPOMAarHUTHbIE
' BOJIHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [IIkana 371€eKTPOMAarHUTHBIX BOJIH
103 OnexkTpoMarHuTHas npupoja cera. CKOpocTh CBeTa.
' BoniHoBBIE cBOCTBaA cBETa
10 [TpakTryeckue paboOTHI:
10.4 W3ydyeHne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C
MOMOILBI0 MOOWIJIBHOTO Tesle(hoHa
@dusnyeckue SBICHUS B NPUPOJE: OMOIOIHMYECKOe
10.5 JIelcTBUE  BHAMMOTO, yIbTpaQHUOIETOBOTO U
PEHTI€HOBCKOTO U3JIy4CHUI
10.6 TexHuueckue YCTPOMCTBA: HCIIOJIb30BaHUE
' 3JIEKTPOMAarHUTHBIX BOJIH JUIsI COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
11.1 JIyueBas monens cBera. MicTouHuMKY cBETa
11.2 IIpssMONMHENHOE pacIpOCTpaHEHUE CBETA
113 Otpaxxenne cBera. Ilnockoe 3epkamo. 3akoH
' OTpakKeHMsI CBETa
114 IIpeomiienne cBeTa. 3aKOH IPEJIOMIIEHHS CBETa.
" ' [TontHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 Jlunza. Xop nydeit B iuH3e
116 OnTuueckas cucreMa (poroanmnapara, MUKpOCKOIa 1
' TeJecKona
117 I'maz kak onTuyeckass cucrema. bim3opykocTs u
' JAIIbHO30PKOCTh
118 Paznoxxenne Oenmoro cBera B cHekTp. ONBITHI
' Herorona. CrnojkeHue  CHEKTpPaJbHBIX  ILIBETOB.




12

Hucnepcus ceera
[TpakTuueckue paboThI:
###Par###lccnenoBanue 3aBUCUMOCTH yriia
OTpaXKeHMsI CBETOBOTO JIyya OT yIJia MajJeHHsl.
###Par#H#H#113yuenne XapakTepUCTUK H300pakeHuUs
peaMeTa B INIOCKOM 3epKalie.
###Par###lccnenoBanue 3aBUCUMOCTH yria
MPEIOMJICHUSI CBETOBOIO Jyya OT yrja MaJeHus Ha
119 IPAaHULIE «BO3/1YX — CTEKJIO.
' ###Par### lonyuenue u300paXeHUH C TTOMOIIBIO
coOMparoIIe JTMH3BL.
###Par#H##OnpeneneHue (QOKYCHOTO pacCTOSHUSA U
ONTUYECKOI CUJIbI COOUpAIOIIEH JTUH3BI.
#H##Par#H##OnbITHl 110 pa3loXKEeHUIO Oeoro cBeTa B
CIIEKTp.
##H##Par#H##ONbITh 10 BOCIPUATHIO LIBETA NIPEAMETOB
IpH UX HAOIIOACHUU Yepe3 LIBETOBbIE (DUITBTPHI
duznueckue sABIEHUs B npupoje: 3atmeHus CoiHua
11.10 n JlyHpl, 1BeTa TeEl, ONTUYECKUE SBICHUS B
atMocdepe (uBeT Heba, pedpakiius, paayra, MUPaxK)
_r TexHuueckue  ycTpoWcTBa:  OYKH,  IEPUCKOI,
' ¢doToamnmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBIE AABJIEHU A
121 OneiTel Pe3epdopna u muanerapHasi MOJIETb aToMa.
' Mogens aroma bopa
122 Hcnyckanue u noriomnieHue cBera aToMoM. KBaHTHI.
' JIunenyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3IydeHus
124 Crpoenue aromHoro sapa. HykinonHas Mopenb
' aToMHOrO siapa. M30Tomnsl
125 PannoaktuBHBIE NIPEBPALLECHUS. ITepuon
' noJtypacnaaa aTOMHBIX siJIep
196 Snepuble peakunu. 3aKOHbI COXpaHEHUs 3apsI0BOTO
' Y MaccoBOTO YHCeN




12.7

12.8

OHeprusi CBsI3M aTOMHBIX snep. CBs3b Macchl U

SHEPruu

PCaKHI/II/I CHUHTC3a W [JCJIICHHUA ANCP. HUctounukn

sHeprun CoJiHIA U 3BE3 ]

12.9

Snepnas oHepreruka. JledcTBUE pPagMOAKTHBHBIX

I/ISJ'Iy‘IeHI/Iﬁ Ha )XHUBBIC OpraHU3MBblL

12.10

12.11

12.12

[TpakTuueckue paboThI:

HaGnronenue CIUIOIIHBIX M JIMHEHYATHIX CHEKTPOB
U3ITy4EHUS.

HccnenoBanue TPeKOB: U3MEPEHUE SHEPTUHU YACTHIIBI
0 TOPMO3HOMY TyTH (110 hoTOorpadusim).
H3mepenue paanoakTuBHOTO (hoHa

@u3nyeckue SBICHHUS B IPUPOAE: €CTECTBEHHBIN
paiMoOaKTUBHBIMN  (QOH,  KOCMHYECKHE  JIy4H,
paIuoaKTUBHOE W3JIy4YEeHHE MPHPOIHBIX MUHEPAIOB,
JNENCTBUE PaJMOAKTHBHBIX M3IYYCHHH HA OpPraHu3M

YCJIOBCKA

TexHuueckue YCTpOMCTBA: CIIEKTPOCKOII,

I/IH,I[I/IBI/II[yaJ'IBHHﬁ A03UMCETP, KaMEpa Bunbcona

MHNPOBEPAEMBIE HA OI'D 110 PU3UKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOM
HNPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

Kon IIpoBepsiemble TpeOOBaHMSA K NMPeAMETHBIM pe3yJbTaTaM

NPOBEpPsieMOro 0a30BOr0 YPOBHSI OCBOCHHUSI OCHOBHOI1 00pa3oBaTe/IbHOM

TpeboBaHus NPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBanus Ha ocHoBe PI'OC
[lonumanue ponu (QU3MKM B  HAyyHOM KapTHMHE MHpa;

c(OPMHPOBAHHOCTh 0a30BBIX MPEJICTaBIEHUI O 3aKOHOMEPHOMH
CBSA3U U II03HABAEMOCTH SBJIICHUM IPUPOABI, O POJIA dKCIIEPUMEHTA
B (usuke, o cucremooOpasyrouied poiau (UMK B pPa3BUTUH
€CTECTBEHHbIX HAyK, TEXHHUKH W TEXHOJOTuH, 00 HBOJIOLUU
(Gu3MYEeCKUX 3HAaHUN U UX POJIM B IIEIOCTHON €CTeCTBEHHOHAYYHOM
KapTUHE MHpa, O BKJIAJ€ POCCUUCKHX U 3apyOexHBIX YUEHBIX-

¢u3MKOB B  pa3BUTHE HAyKH, OOBACHEHHE  IPOIECCOB



OKPY’KaIOIlIero MUpa, pa3BUTUE TEXHUKU U TEXHOJIOTUN

3HaHUS O BUJIAX MaTepud (BELIECTBO U IOJIE), O JBHKCHHU KaK
croco0e CyYIIeCTBOBaHUS MaTepuu, 00 AaTOMHO-MOJICKYJISIPHON
TCOPHH CTPOCHHUS BEUIECTBA, O (DU3MUYECKOW CYIIHOCTU SIBICHUIL
IIpHUpPOAbI (MexaHI/I‘-IeCKI/IX, TCIUIOBBIX, OJOJICKTPOMArHUTHBIX U
KBAaHTOBBIX); YMEHHE pa3liMyarh SBJCHHS II0 OINUCAHHIO HX
XapPaKTCPHBIX CBOMCTB M Ha OCHOBEC OIIBITOB, J€MOHCTPHUPYIOUIUX
naHHOe (DU3MUYECKOE SIBJICHUE, YMEHHE PACIIO3HABATH MPOSBICHUE
M3YYEHHBIX (PU3NYECKUX SBICHUN B OKPYXKAIOIIEM MHUPE, BBLACISSA

UX CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKH)

Branenvue ocHoBaMu MOHSTUHHOIO arapaTta U CUMBOJIMYECKOTO
sI3pIKa (PU3MKH U MCTIONB30BAHKUE UX JIs PEIlIeHUs yueOHBIX 3a]aY;
YMCHHE XapaKTepU30BaTh CBOWCTBA TeN, (PU3UYECCKHUC SIBICHHS H
MPOLIECCh, HCMONb3yd (yHIaMEHTAIbHBIE W OSMIIUPUYECKHE

3aKOHBI

YMeHne omnuchBaTh HM3YYCHHBIE CBOWCTBA Tel U (PU3MUECKUE

SIBJICHUS, NCTIOJIb3YA (1)H3H‘ICCKI/IC BCINYHHBI

Bnagenue ocHOBaMM METOAOB HAy4yHOrO IIO3HAHUS C YYETOM
coOnrofeHHUsl  mpaBui  Oe30macHOro  Tpyna:  HaOIIOJCHHE
(bU3NYECKUX SIBIICHHM:

YMEHHE  CaMOCTOSATEIbHO  coOMpaTh  AKCIEPUMEHTAJIbHYIO
YCTAHOBKY M3 JIaHHOrO Habopa 000pynOoBaHMs MO WHCTPYKIIHH,
ONMMCHIBATH XOJl ONBbITAa M 3alUCBIBaThb €ro  Pe3yJbTaThl,
(GbopMyIMpOBaTh BBIBOABI;

MPOBEJEHUE TPSIMBIX M KOCBEHHBIX HM3MEPEHUH (PU3NUECKUX
BEJIMYHMH: YMEHHUE IUIAHMPOBAThb HW3MEPEHMs, CAMOCTOSATEIBHO
coOupaTrh OSKCIEPUMEHTAIbHYI0 YCTAHOBKY 110 MHCTPYKIIMH,
BBIUHCIIATh 3HAYEHHE BEIMYMHBI M AHAJIM3UPOBATh IOJyYEHHBIE
pe3yabpTaThl € YYETOM 3aJaHHOM TOTPEIIHOCTH PE3YyJbTAaTOB
U3MEPECHU;

MIPOBEJICHUE HECIOXKHBIX OSKCIEPUMEHTAIBHBIX HCCIIEIOBAHUIA;
CaMOCTOSITENIFHO COOMpaTh HSKCIEPUMEHTAIBHYI0 YCTaHOBKY U
MPOBOAUTh  HUCCIIEJOBAHME IO HMHCTPYKIHMH, TPEICTABIATH
MOJTy4YeHHbIE 3aBUCUMOCTH (PU3MUYECKUX BEJIMYUH B BUJE TaOIUI U

rpadUKoOB, Y4YUTHIBaTh IOTPEUIHOCTH, J€JaTb BBIBOABI IO




pe3yibTaTaM HCCICIO0OBaHNA

[lonnManue XapaKTEpPHBIX CBOWCTB  (PU3UUYECKHX  MoOjeeH
(MatepuasibHass TOYKa, aOCONIOTHO TBEPIOE TENO, MOJICIU
CTPOEHHUS Ta30B, )KUJIKOCTEH U TBEPABIX Tell, MJIaHETapHasi MOJIEIb
aToMa, HYKJIOHHAsi MOJIEJIb aTOMHOTO SJIpa) U YMEHUE MPUMEHSITh

ux mjis 00BACHEHUS (bH?)H‘*ICCKI/IX IIponeccoB

YMmenue o0bACHATh (PU3NUECKUE MTPOLECCH] U CBOMCTBA TEJI, B TOM
YUCJI€ UM B KOHTEKCTE CHUTyallUld NPAKTUKO-OPHEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUYUHHO-CIICICTBEHHbIC
CBSI3M U CTPOUTH OOBSICHEHHE C OMOPOIl HAa M3y4YEHHBIE CBOMCTBA
(bu3NYEeCKUX SIBICHUH, (U3NUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH H

MOJEIN

YMmenue pemarb pacu€THble 3afaud (Ha 0a3e 2 — 3 ypaBHEHHUN),
WCIIONB3ysl 3aKOHbI W (OpMyIibl, CBsI3bIBAIOIIKME (HU3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3aMKCHIBATh KPATKOE YCIOBUE 3aJlayH,
BBISIBJISTH HEJIOCTAMOIINEC JaHHBIC, BRIOUPATH 3aKOHBI U (DOPMYIIHI,
HeoOxXonuMble it €€ pelIeHHs, HCIOJIb30BaTh CIIPaBOYHBIC
JIaHHbIC, TPOBOAUTH PACUETHI M OLECHUBATH PEATUCTUYHOCTH
MOJIYyYEHHOTO  3HAa4YeHWs  (U3MYECKONM  BETUYMHBI;  yMEHHE
OTIPENIEIATh Pa3MEPHOCTh (PU3MUECKOW BEIWYUHBI, IMOTYYECHHOMN

IIpH pCHICHUUN 3aJa9r

YMeHue XapakTepu30BaTh IPUHLMIIBI JEHCTBUS TEXHUYECKUX
YCTPOICTB, B TOM 4HCJ€ OBITOBBIX MPUOOPOB, U MPOMBINIIEHHBIX
TEXHOJOTMYECKHUX IPOLECCOB M0 UX OMMCAHUIO, UCIIOJIb3YS 3HAHUS
0 CBOICTBax ()M3MYECKUX SIBICHUN M HEOOXOIuMbIe (PU3HUECKHE

3aKOHOMCPHOCTH

10

YMeHue HCIoNb30BaTh 3HAHUS O (PU3MUYECKUX SIBIEHUSX B
MOBCEIHEBHOM JKM3HM JJid oOecnedeHus Oe30MacHOCTH IpH
oOpamieHnn ¢  OBITOBBIMH  NpHOOpaMHM ¥ TEXHUYECKUMH
YCTpOICTBaMH, COXpPaHEHUS 3JI0pOBbS M COOJIOJEHUS HOPM
DKOJIOTUYECKOI0 IOBEIEHUs B OKPYKAIOLIEW cpele; NOHUMaHue
HE0OXOIMMOCTH MPUMEHEHUS TOCTHKEHUN (PU3UKU M TEXHOJIOTHM

I palluOHAJIBHOTO ITPUPOAO0ITOJIB30BAHUS

11

OneIT moucka, IpeodpazoBaHusl M MpeacTaBiIeHHs] WHGOpMaLUn

(1)H31/I‘ICCKOFO COACPIKaHHA C HCIIOJIb30BAHUCM I/IH(I)OpMaI_[I/IOHHO—



KOMMYHHKATHUBHBIX TEXHOJIOTHII; yMEHUE OLICHUBATh
JOCTOBEPHOCTb MOIY4YEHHOU MH(pOpPMAIIMKA Ha OCHOBE MMEIOIIUXCS
3HAHUM U JIONOJIHUTEJIbHBIX MCTOYHHUKOB; YMEHHE HCIOJIb30BaTh
NpU  BHINIONHCHUHM y4YEOHBIX 3aJ[aHUN  HAy4HO-TIOMYIISPHYIO
TuTepaTypy (HU3MUECKOro coAepKaHHs, CIPaBOYHbIE MaTepHabl,
pecypcel cetu VHTepHeT; BiameHue O0a30BBIMH HABBIKAMH
npeoOpa3oBaHus MHGOpPMAIMM U3 OJHOW 3HAKOBOW CHCTEMBI B
JPYTYI0; YMEHHE CO3/1aBaTh COOCTBEHHbIE NMMCbMEHHBIE U YCTHBIE

COO6H_ICHI/I${ Ha OCHOBC I/IH(bOpMaI_[I/II/I N3 HECKOJIbKHMX HCTOYHHKOB

HEPEYEHb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

OI'D 11O ®PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUS
1 MEXAHUWUYECKUE SBJIEHUA

. Mexanuueckoe nBuKeHHe. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCHUTEIBLHOCTD JOBUXCHU S
PaBHOMepHOE U HepaBHOMepHOe ABMkeHue. Cpeansisi ckopocTb. dopmyiia

1.2 JUIS BBIYMCIICHUS CpeAHel ckopocTu: v = S/t
PaBHOMepHOE mpsAMONMHENWHOE ABM)KEHHE. 3aBUCHUMOCTh KOOPAMHATHI Tejia
OT BPEMCHHU B CJIyda€ paBHOMCPHOI'O prIMOJ'II/IHeI\/JIHOFO JABUKCHUS:

13 xX(1)=x,+vt
I'padku 3aBUCHMOCTH OT BpPEMEHM MAJIsi MPOEKIHMH CKOPOCTH, MPOEKIHUU
MepeMeleHusl, MyTH, KOOPAWHATHl TMPU PABHOMEPHOM MPSMOJIUHEHHOM
ABHUXKCHUN
3aBUCUMOCTh KOOPJIMHATBI T€la OT BPEMEHHU B CIydyae PaBHOYCKOPEHHOTO
MPSIMOJTUHEIHOTO JIBUKCHHUS:

F
14 Set) = Vo, »1+ay*
-

@opMyIbl Uil TPOEKIUU MEPEMEILIEHUs], POEKIIUH CKOPOCTH U TPOEKIIUU
YCKOPEHMS TTPU PABHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUKECHHU:




2
{
.sx(a‘)=v‘]x-a‘+ax-3.

U_\'(f) =Up, +a, £,

a.(r)=caonst,

5 5

UIIL - le~ =2£1_T.S'x
I'padukn 3aBUCHMOCTH OT BPEMEHHU ISl HMPOCKLUUH YCKOPEHUS, MPOCKIUH
CKOPOCTH, IPOEKIUM IEPEMELIEHUs, KOOPAUHATHI IIPH PaBHOYCKOPEHHOM

HpHMOJ’II/IHef/'IHOM JBHUXCHHUHN

CBoOoanoe magenune. Dopmysibl, ONMUCHIBAIOIIME CBOOOTHOE TMAaJCHUE Tea

10 BCpTUKAIIN (Z[BI/I)KGHI/IG TCJIa BHU3 WJIM BBEPX OTHOCUTCIIBHO INOBCPXHOCTHU

1.5 3emnn). I'paduku 3aBUCHUMOCTH OT BpPEMEHM MAJISl NMPOEKLUU YCKOPEHMS,
MIPOEKIIMU CKOPOCTU U KOOPJAMHATBHI IpPU CBOOOJHOM MAJIEHUU Tejla IIO0
BEPTUKAIIH
CKOpOCTh pPaBHOMEPHOIO JBM)KEHHUS Teja 10 OKpYyXHOcTH. HampaBieHue
CKOPOCTH.

@dopmyina Ui BBIYUCIEHUS CKOPOCTU Yepe3 paauyc OKPYKHOCTU U MEpUOJ
oOpareHus:
L= 2R
T
LenTpocTpeMurenbHoe yckopeHue. HampaBieHue LEHTPOCTPEMHUTEIBLHOTO
1.6 yckopenus. @opmMyina [uist BBIYMCIEHUS YCKOPEHMS:
a Uz
R
®opmyiia, cBsI3bIBAIOLIAst IEPUO U YACTOTY OOpaIeHUS:
V= i
T
Macca. [InotHOCTH BemecTBa. @opmMyina i BBIYUCIEHUS IUIOTHOCTH:
_m
1.7 v
1.8 Cuna — BekTopHas gusnueckas senuurnHa. CloskeHue Cuil



1.9

SBnenne unepuuu. [lepsriit 3akon HeroToHa

1.10

1.11

1.12

1.13

1.14

Bropoii 3akon HerotoHa:

F=m-a

CoHarpaBiIe€HHOCTh BEKTOpa YCKOPEHUs TeJla U BEKTOpa CHJIbI,
JICHCTBYIOLLIEH HA TEJIO

B3aunmoneiicteue ten. Tpernit 3akoH HeroToHa:

Fy y=-F_,

TpCHI/Ie IOKOSA U TPCHUC CKOJIbXKCHUA. d)opMyna AJI1 BBIYUCIICHUA MOIYJIA

CHJIbI TPCHHA CKOJIbKCHUSA !

szp-;"-f

Hedopmarus tena. Ymnpyrue u Heynpyrue nedopMmanuu. 3aKOH YIPYrou
nedopmaruu (3axox ['yka):

F=k-Al

BCGMI/IpHOG TATOTCHHE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

my -1,
F=G.—L1_2
R
Cuna 1spKecTu. Y CKOpeHHe CBOOOIHOTO MaACHHUS.
dopMya JuIsi BBIYUCICHUS CHIIBI TSHUKECTU BOJIHM3M MOBEPXHOCTH 3emiu: F =
mg.
JBwxenue mnanet Bokpyr Comnina. [lepas kocMuueckasi CKOpOCTb.

HesecomocTs 1 neperpysku

1.15

Nwmnynbe Tena — BekTopHas puznyecKkas BeIMYHHa.
p=mi

I/IMHyJ'ILC cucteMsl Tea. I3MeHeHne HUMITYJIbCA. I/IMHy.]'IBC CHIJIBI

1.16

3aKkoH COXPAaHCHUA UMITYJIbCa JJIA SaMKHYTOﬁ CUCTCMBI TCII:

p=nyly +im, U, =const



PeakTuBHOE IBUKCHUE

Mexannueckasi padora. @opmyra /715l BBIYUCIEHUS pabOThl CHIIBL:

A=Fscosct

Mexannueckass MOIITHOCTD:

1.17
A
N==
r
Kunernueckas n noreHumanbHas sHeprus. @opmyina s BBIYUCICHUS
KUHETUYECKON DHEPIUH:
2
g
L=—
2
Teopema o0 kuHeTHueckou sHeprun. Popmyna sl BBIYUCICHUS
1.18
MOTEHIIMATBHON SHEPIUH TeNa, MOJIHATOTO
HaJ 3eMIEH:
E,=m gh
Mexannyeckas dJHEeprus:
E=E;+E p
1.1 o
? 3aKOH COXpaHEeHMsI MEXaHNYeCKoM 3Hepruu. Popmyra /i1 3aK0Ha
COXpaHEHHUs MEXaHUYECKOM PHEPTUU B OTCYTCTBUE CHII TpeHUs: E = const.
[IpeBparnieHne MEXaHMYECKOW SHEPTUU TIPU HATTUYUH CHIIBI TPCHHUSI.
[IpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Poryar. MomenT cunbl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[TonBwxHbIM 1 HenoABWXHBIN 0;10ku. KIT/] mpocThix MexaHU3MOB,
n= Aﬂm&:&ﬂu
Aaarpaqenﬂaﬂ
1.21 JlaBiieHune TBEPAOTO TETA.



1.22

1.23

dopMmya 17151 BEIYUCIICHHS TaBJICHHS TBEPIOTO Tena:

_F

JaBnenue raza. ATMmocepHOe 1aBJICHHE.

FI/II[pOCTaTI/ILIeCKOG JaBJICHUEC BHYTPH KUIKOCTH.

d)opMyJIa IJId BBIYUCIICHUA JABJICHUSA BHYTPU JKUIAKOCTH!

p=pgh+p_,

3axoH [lackans. I'mapaBnudeckuil npecc

3akon Apxumena. Dopmyna sl ONPEACICHHUS BBITAIKUBAIOIICH CHIIBL,

ﬂeﬁCTBYIOHIeﬁ Ha TCJI0, norpyH(éHHoe B ’ KMAKOCTDb HWJIK I'a3:

Fam =PEV

Ycnosue nnaBanus Tena. IlnaBanue CYZAO0B H BO3AYXOILIABAHUEC

1.24

1.25

1.26

1.27

Mexanndeckue KojaeOaHus. AMHJ’II/ITy,Ha, nepuoa MU 4YacTtoTa KoJIeOaHUH.

dopmyiia, CBA3BIBAOLIASL YACTOTY U NIEPUOJL KOJICOAHUI:

Matematuueckuid U TPYKUHHBIM MasTHUKH. [IpeBpaiieHue sHepruu mpu

KOJIeOaTEeIIbHOM JIBHIKCHUH
3aryxatomue konebanus. Beinykaennsie konedanus. Pezonanc

MexaHudecKre BOJIHEL. HpOI[OJ'II)HI)Ie " MONCPCYHBIC BOJIHEI. I[J'II/IHa BOJIHBI U

CKOPOCTD pacCIipoOCTPpaHCHUA BOJIHBI:

h=v-T

1.28

1.29

3Byk. [')poMKoCTh U BbICcOTa 3ByKa. OTpakeHHe 3BYKOBOW BOJIHBI Ha TpaHMIIE
IByX cpel. IH(pa3ByK U ynbTpa3ByK

IIpakmuueckue pabomul

W3mepeHue cpenHell MIOTHOCTH BEIIECTBA; apXUMEIOBON CHIIBL; KECTKOCTH
MPYXHUHBL; K03(pPUIIMEeHTa TPEHHS CKOJIbKEHUS; Pa0OTHI CHUJIbI TPEHHUSI, CHIIbI
YIIPYTOCTH; CPEIHEH CKOPOCTH ABHMKEHHsI OpyCcKa MO HAKJIOHHOW MIOCKOCTH;
YCKOpeHHUs1 OpycKa MpU ABUKEHUW IO HAKJIOHHOW TUIOCKOCTH; YacTOTHI U
nepuosia KojeOaHU MaTeMaTH4ecKOro MAasTHUKA; YacTOThl M IEepHOAa
KojeOaHUi MPYKUHHOTO MAasTHUKA; MOMEHTA CHJIbl, JIEHCTBYIOIIErO Ha

pblyar; paboThl CHJIBI YOPYrOCTH TMpH TNOAbEME TIpy3a C MOMOILBIO



1.30

HEMOJBI)KHOIO 0JioKka; paOOThl CHIIBI YIPYrocTH NpU MOABEME Ipy3a ¢
MTOMOIIIBIO TTOJIBUYKHOTO OJIOKA.

HccnenoBanue 3aBUCMMOCTH apXMMEJOBOM CHIIBI OT 00b&Ma MOrpyKEHHON
JaCTu T€jda U OT IINIOTHOCTH KHUIAKOCTH, HC3aBHCHUMOCTHU BLITaJIKI/IBaIOIJ_IeI;'I
CHJIBl OT MaccChl TeJa; CHJIbl TPEHHUS! CKOJIBXEHHS OT CHJIbI HOPMAJIbHOI'O
AAaBJICHUA M OT poJa IOBCPXHOCTU; CHUJIBI YIIPYI'OCTH, BO3HHK&IOI.L[Cﬁ B
IpYyXHUHE, OT CTENeHH AedopManuy NpyKUHBI; YCKOpeHHsl Opycka oT yria
HAKJIOHA HANpaBIAIOUICH; TmeproAa (4acTOThl) KoJeOaHWH HHUTSHOTO
MasiTHUKA OT JUIMHBl HUTH; Iepuoja KoJeOaHU! NPYKUHHOIO MasiTHUKA OT
MacCChl Ipy3a H“ JKECTKOCTHU IIPY>XXUHBI, HCCICAOBAHHUC HC3aBUCUMOCTU
nepuosia KosieOaHMH HUTSHOIO MasTHHKAa OT Maccel rpysa. IIpoepka

YCJI0BUs PABHOBCCHUSA pblyara

Quszuueckue sAeneHus 6 npupooe. TPUMEPBl IBMKEHHUS C Pa3IMYHBIMU
CKOPOCTSIMM B JKMBOW M HEXMBOM NIPUPOAE, NECUCTBUE CUIbI TPEHHUS B
IIPUPOZE U TEXHUKE, NPWIMBBI U OTJIMBBI, JIBWXKEHUE IIaHeT COIHEUHOU
CUCTEMBI, PEAaKTUBHOE JBWKCHUE XUBBIX OPraHU3MOB, pblYard B TeEJE
YeJIOBEKa, BIMSHUE aTMOC(HEPHOro JIaBJICHUS Ha )KMBOIN OpraHu3M, IJIaBaHHUE
pBIO, BOCHpPHUATHE 3BYKOB JKUBOTHBIMHU, 3EMIIETPSICEHHE, CEHCMHYECKHE

BOJIHBI, HYHaAMH, 3XO

1.31

2.1

2.2

Texuuueckue ycmpoticmea. CUIOMETp, JATYUKU TOJOKEHUS, PACCTOSHUSI U
YCKOpPEHUs, TUHAMOMETpP, MOMIIUIHUKH, PAaKEThl, pblYyar, MOJIBWKHBIA U
HEMOJIBWKHBIN OJIOKH, HAKIIOHHAS TIOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY,
COOOIIAIOIINECS COCY/IbI, YCTPONUCTBO BOJIONPOBO/IA, THIPABIMUYECKUI TIpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp, IXOJOT,

HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

TETUUIOBBIE ABJIEHU A

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOH TEOPUU CTPOECHMUS
BemiecTBa. Mojenu TBEPAOIo, JKUAKOTO U Tra3000pa3HOrO COCTOSTHUH
BeulectBa. Kpucrannuueckue u amopduble Tena

I[BI/I)KGHI/IG qaCcTull, BCEUICCTBA. CBs3b CKOPOCTH OBWIXXCHUA YaCTHLl C

Temneparypoil. bBpoyHoBckoe nBuxenue, tupdy3us

2.3
2.4
2.5

CwmaunBaHUe U KallUuJUIAPHBIC SABJICHUA
TenoBoe pacmupeHne u cxaTue

TennoBoe paBHOBECHE




Buytpennss sneprus. Pabota u Teruionepenaya Kak CrHocoObl M3MEHEHHUS

20 BHYTPEHHEHN HEPruu
2.7 Bunel Terionepenayn: TEMJIONPOBOIHOCTD, KOHBEKLINSA, U3TyUEHHUE
Harpesanne wu oxnaxaenue Ttein. KoaudecTBo TemnoTel. Y nenbHas
TEIJIOEMKOCTD:
2.8
O=am(t,—1)
3aKOH COXpaHEHMs PHEPIUU B TEIUIOBBIX IPOLECCAX. Y PaBHEHUE TEIUIOBOTO
Oananca:
2.9
O +0, +..=0
Hcnapenne n xonaeHcauus. M3MeHeHue BHYTPEHHEW SHEPruu B IpOLECCE
510 ucrapeHuss W KoHAeHcauuu. Kumnenue KuakocTu. YaenpHas TeIuiora
' napooOpazoBanus: L = Q/m
2.11 Brnaxnocts Bo3myxa
[InaBnenne u Kpucrajumsauusa. l3MeHeHWe BHYTpPEHHEH JSHEpPruuM IIpU
IUIABJICHUN U KPUCTAJUIM3ALMU. Y AeNIbHAS TEIUIOTA [IJIaBJICHUS:
2.12 5 0
_}H
BHyTpeHHs1 »HEprus cropaHus TOIUIMBA. YJENbHAs TEILUIOTa CTOPAaHHUSA
2.13 ToIuBa: ¢ = Q/m
2.14 [Tpunuuns! pabots! Temnosbix aurateneii. KI1/[ rernnosoro asurarens
IIpaxmuueckue pabomul
WN3mepenne  ynenapbHOW — TEMJIOEMKOCTM  METANIMYECKOTO  ILWIMHIPA;
KOJMYECTBA TEIUIOTHl, IOJIyUEHHOTO BOJON KOMHATHOM TeMIIepaTyphl
515 (UKCUpOBaHHON Macchl, B KOTOpPYIO OIyIIEH HarpeTblii IWINHJD;

KOJINYECTBA TEIUIOTHI, OTTAHHOTO HArpeThIM LUJIUHIPOM, MOCIE OMyCKaHHS
€ro B BOJy KOMHAaTHOM TEMIIEPATYPbl; OTHOCUTEIIBHON BJIAXXHOCTU BO31yXa;
YIAETbHOM  TEIUIOTHl  IUIaBI€HUs Jibaa. VcciaegoBaHue  M3MEHEHHs

TEMIICPATYpPbl BOABI NIPHU PA3JIMYHBIX YCJIIOBUAX; SABJICHUA TEII00OMEHA npu



CMENIMBAHUU XOJIOTHOM U TOpsSUEH BOIBI; MPOIECca UCTIapECHUS

Dusuueckue  A61EHUSA 6 npupode: ITOBEPXHOCTHOC HaTs2KCHUC u

KallWJUIAPHBIC SABJICHUA B NPUPOAC, KPUCTAJUIBI B IMPUPOAC, H3IIYUCHHUC

210 ConHna, 3amep3aHue BOJOEMOB, MOpCKUE Opu3bl; 00pa3oBaHUE pPOCHI,
TyMaHa, WHesl, CHera
Texnuueckue  ycmpoticmeéa:  KallMJUIAPbl, INPUMEPbl  UCIOJIb30BAHUS
517 KPUCTAJIOB, JKUAKOCTHBIM TEPMOMETp, JaTUYUK TEMIIEPaTyphl, TEPMOC,
' cucTeMa OTOIUICHMs JIOMOB, TMIPOMETpPBI, IICUXPOMETp, MapoBas TypOHHA,
JIBUTaTeNlb BHYTPEHHETO CrOpPaHuUs
3 SJIEKTPOMATHUTHBIE SIBJIEHU A
3.1 OnexTpuszanus Tei. J[Ba Buaa 3JeKTpUUECKUX 3apsiioB
32 BsaumopeiictBue 3apspkeHHbIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
34 Onexkrpudeckoe moiie. Hanmpsok€HHOCTH AeKTpuueckoro moisi. [IpuHmmm
' CYNEPIO3UINHN AIIEKTPUUYECKHX T0JIeH (Ha KaYeCTBEHHOM YPOBHE)
3 s Hocurenn snextpudeckux 3apsnoB. J(eHCTBHE 3IIEKTPHUECKOTO TMOJS Ha
' ayIeKTprueckue 3apsaabl. [IpoBOAHUKN U TUAIIEKTPUKU
ITocrostHHBIN 3nexkTpudyeckuil Tok. [leiicTBus snexkTpuueckoro Toka. Cuia
Toka. Hanpsbxenue.
3.6 I=q/t,U=A/N
DNEeKTPUYECKOE CONPOTUBIIEHUE. Y AETBHOE YIEKTPUYECKOE COIIPOTUBIICHHE:
3.7 R =pl/S
18 3axon OMa a1 yyacTka aekrpudeckoi uenu: I = U/R
[TocnenoBarenbHOE COETUHEHUE TIPOBOJHUKOB:
I =I,. U=U,+U,: R=R +R,
3.9 [TapannensHoe coeJMHEHUE TPOBOHUKOB PAaBHOTO COIIPOTUBIICHUS:

U=UgI=I+I;R=2.

2

CMelranHbIe COCAUHCHUA TPOBOAHHUKOB



PaboTa 1 momHOCTH A5ekTpuueckoro Toka. A = Ult, P = Ul

3.10
3akoH J[>xoyns — Jlenna:

3.11 0= 12 ‘R-t

310 OneiT DOpcrena. MarHuTHoe Mosie OpsIMOTO NMPOBOJHHMKA C TOKOM. JIuHum

. MAarHUTHON MHIYKLIHHU
313 MaruutHoe 10JIe IOCTOSHHOTO MarHuTa. B3anmMopelcTBHE MOCTOSIHHBIX
' MarHuToB

3.14 JleficTBHE MarHUTHOTO I10JI1 HAa IPOBOJHUK C TOKOM

3.15 Onsitel Dapanes. SBneHue 3neKTpoMarHuTHON HHAYKIuK. [IpaBuino Jlenua
IIpaxmuueckue pabomul
W3mepeHne 3IEKTPUYECKOrO  CONPOTHBIICHUS  PE3UCTOpPA; MOIIHOCTH
ANEKTPUUYECKOTO TOKA; pabOThI AJIEKTPUUYECKOTO TOKA.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B IIPOBOJHHUKE
(pe3ucropbl, JaMIoyka), OT HaNpsHKEHUS Ha KOHIAX IPOBOJHUKA;

3.16 3aBUCHUMOCTH COIPOTUBIEHUS OT JJIMHBI IIPOBOJHHMKA, IUIOIIAJU €ro
MONEPEYHOI0 CEYEHHUS U YJEIbHOIO CONPOTUBIICHUS.
IIpoBepka  mpaBwia A DJIEKTPUYECKOTO  HANPSDKEHHUS U
MOCJIEZIOBATEIbHOM ~ COEAMHEHWU IPOBOJHUKOB; TMpaBWJa JUIS  CHJIBI
NMEKTPUYECKOTO TOKAa TPU MAPAJICIIBHOM COECIMHEHUH IPOBOIAHHUKOB
(pe3ucTOpHI U JIAMITOYKA)
Qusuueckue A61eHUs 6 npupode. SIEKTPUUYECKHE SIBIEHUS B aTMocdepe,

3.17 ANEKTPUYECTBO JKHMBBIX OpPraHM3MOB, MarHUTHOE Tmojie 3eMid, Jpeid
IIOJIFOCOB, POJIb MArHUTHOT'O TOJIS AJIs1 XKU3HU Ha 3eMIIe, TOJISIPHOE CUSTHUE
Texnuueckue ycmpoucmea: 3IEKTPOCKOII, aMIIEpMETP, BOJIBTMETP, PEOCTAT,
CUETYMK DJIEKTPUYECKOM DHEPIUH, AJIEKTPOOCBETUTENIbHBIE MPUOOPHL,

3.18 HarpeBaTelIbHbIE JIEKTPONIPHOOPHI (mpumepsl), JIIEKTPUYECKHUE
MIpEeIOXPAaHUTENH, DJIEKTPOMArHUT, 3JEKTPOABUIATENb I[OCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOIO TOKa

3.19 OnexTpoMarHuTHbIE BOJHBI. [1Ikana 37€eKTpOMarHUTHBIX BOJIH

3.20 JlyueBas monens cera. IIpsiMonnHeHOE pacipOoCTpaHEHUE CBETa

3.21 3akoH oTpaxeHus cBera. [Tnockoe 3epkano



3.22

[Ipenomnenue cBeTa. 3aKOH MPETOMIICHUS CBETA

3.23 Hucnepcus cera
394 JIunza. Xop nyueit B tun3ze. GokycHoe paccrosiHue TuH3bl. ONTHYECKast cuiia
' muH3bl: D = 1/F

3.25 I'ma3 xak ontuueckas cucrema. OnTHYecKue TPUOOPHI
IIpaxmuueckue pabomul
###Par#Ht#l13MepeHrne ONTHYECKON CHIIBI COOMparoIiel JTHH3BL, (POKYCHOTO
paccrosiHus coOuparomieil JuH3bl (IO CBOMCTBY paBEHCTBAa pa3MepoB
mpeaIMeTa U U300paxeHwsl, KOrJaa MpeMeT pacojio’keH B IBOHHOM (okyce),

3.26 MoKa3aTeJisi IPEeJIOMIICHUS CTEKIIa.
###Par#t#lccnenoBanne CBOMCTBA N300paXKEHHUS, IOJTYYCHHOTO C IIOMOIIBIO
coOuparolield TUH3bI; U3MEHEHUs! (POKYCHOTO PacCTOSHUS JBYX CII0KEHHBIX
JIMH3; 3aBUCHMOCTH yIJIa IPEJIOMJIEHUSI CBETOBOIO JIy4a OT yIJla IajJeHus Ha
TpaHUIE «BO3JIYX — CTEKIIO»

3.7 Qu3zuyeckue saenreHus 6 npupode. 3armenus Connua u JlyHbl, 1Bera Ted,
' ONITHYECKHUE ABJICHUS B aTMocdepe (IBeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoticmeéa: OYKH, TEpPHUCKOI, (oToammapar, ONTHYECKHUE

' CBETOBOJIbI
4 KBAHTOBGBGIE ABJIEHUA
Al PanunoaktuBHOCTh. Anb(da-, Oera-, ramma-usnydenus. Peakuum anbda-u
. Oera-pacmajna
42 OmnwiTel Pesepdopaa mo paccesnuto anbda-yactuil. [Imanerapuas monenb
' aToMa
4.3 CocraB aromHoro spa. M3oronsl
4.4 [Tepuon monypacnaaa aTOMHBIX siAEp
4.5 SAnepHble peakiuu. 3aKOHBI COXPAHEHUSI 3aPsII0BOT0 U MaCCOBOTO YHCENT
Qusuueckue s61eHUsA 6 Npupooe: €CTECTBEHHBIH paAMOaKTUBHBIN (OH,
4.6 KOCMHMYECKHE JIYYH, PaJUOAKTHBHOE H3Ty4Ye€HHUE MPUPOJHBIX MHHEPAJIOB,
JENCTBUE PAAMOAKTUBHBIX U31yYEHUN HA OpraHU3M YeI0BeKa
47 Texnuueckue ycmpoiicmeéa: CIEKTPOCKON, WHIWBUAYAIbHBIA JO3UMETD,

kamepa BunbcoHa, siepHast sHEpreTUKa

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TIPOLHECCA



OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI IVISA YYEHUKA

» Gusuka, 7 xknacc/ [epeimkun .M., BanoB A.U., AkiinonepHoe 00111ecTBO
«3narensctBo «IIpocBemienue»

» dusuka, 8 knacc/ [lepeimkun .M., BanoB A.U., AkiinoHepHoe 00111eCTBO
«3narensctBo «IIpocBemienue»

» dusuka: 9-i kacc: 6a30BbIA YpOBEeHB: yueOHUK, 9 kinacc/ [lepoeimkun .
M., I'yrauk E. M., UBanos A. U., [lerpoBa M. A., AKnirmoHepHOE 00IIECTBO
«3narensctBO «IIpocBemienue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

» Guzuka. lunaktuyeckue Marepuaisl K yueOnuky A.B. Ilepoimikuna. 7
kiacc/Mapon A.E., Mapon E.A. ¢« ®usuka. COOpHUK BOIPOCOB U 33714 K
yueOHuky A.B. [leprimkuna. 7 knacc/Mapon A.E., Mapon E.A., ITo3olickuit
C.B.

» ®Gusuka. lnarnoctuyeckue padbotsl k yueOHuky A.B. Ilepsikuna. 7
kiacc/Illaxmarosa B.B., Illedep O.P.

» ®usuka. Tectol. 7 knacc/XannanoB H.K., Xannanosa T.A.

» duzuka. Meroauueckoe mocodue kK yueonuky A.B. Ilepeimkuna. 7
kiacc/®Punonosuy H.B

» Gusuka. upaktuyeckue Mmatepuansl kK yaueOHuky A.B. Ileppimkuna. 8
knacc/Mapon A.E. , Mapon E.A. « ®usuka. COOpHUK BOIPOCOB U 3a7a4 K
yueOHuky A.B. [leppimkuna. 8 kinacc/Mapon A.E., Mapon E.A., ITo3olickuit

C.B.



» ®uzuka. [lnarnocruueckue padoTsl K yueouuky A.B. Ilepormkuna. 8
knacc/Illaxmarosa B.B., Illedep O.P.

» ®usuka. Tectnl. 8 knacc/Xannanos H.K., Xannanosa T.A

» duszuka. Meroaudeckoe mocodue k yueonuky A.B. [leppimikuna. 8
knacc/®Punonosuy H.B.

» ®uzuka. [Junaktrnueckue matepuansl kK yaeOHuky A.B. [lepsimikuna, E.M.
I'yrauk. 9 xmacc/Mapon A.E., Mapon E.A.

» ®usuka. COOpHUK BOIIPOCOB U 3311a4 K yueOHuKy A.B. [leppiukuna, E.M.
I'yrauk. 9 xnacc/Mapon A.E., Mapon E.A., [1o3oiickuii C.B.

» ®usuka. Tectol. 9 knacc/Xannanos H.K., Xannanosa T.A.

» duzuka. Meroauueckoe mocooue k yueoHuky A.B. Ilepeimikuna, E.M.

I'yrauk. 9 knace/I'yrauk E.M., Yepnukosa O.A.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

bu6nuoreka [{OK https://m.edsoo.ru/7f41a4a6

bu6muoreka LIOK https://m.edsoo.ru/7f416194

bubmoreka [{OK https://m.edsoo.ru/7f4181ce
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