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PABOYASA ITPOTPAMMA OCHOBHOI'O OBIIEI'O OBPA3OBAHUS
«ODUSUKA»

5 -9 knacenl



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TOJIO)KEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copepkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpPMUPOBAHME
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OPraHU3ALMIO H3YYCHHUS
¢u3MKN Ha AEATETbHOCTHOM OcHOBEe. B mporpamme mo (u3HKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4eHHs, a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
Mo rojiaM o0ydeHus (1o Kjaccam), MpejyiaracT IpUMEpPHYIO MOCIeA0BaATEILHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢Qu3uke paszpaboTaHa € LEIBIO OKa3aHUS METOIUYECKOU
MOMOIIH YYUTEIIO B CO3/IaHNU paboueil MpOrpaMMBbI IO Y4€OHOMY MTPEIMETY.

dusuka SBISETCI CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, IMOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKAT B OCHOBE IIPOIECCOB U
SBJICHUN, W3y4yaeMbIX XHUMHEH, OWoJIOTHeH, acTpoHOMUEH ©  (U3UICCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
NpeIoCTaBiIsAeT Hamboyiee SCHbIE OOpas3Ibl TPUMEHEHWsS HAyYHOTO METOoja
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (POPMHUPOBAHUM €CTECTBEHHOHAYYHOW TPaMOTHOCTU U
MHTEepeca K HayKe Y 00yJaronimxcs.

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

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JIOKA3aTeNIbCTBA JIJISl TIOJIYYCHHS BBHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHuzanmsx Poccuiickoit @exnepanuu, pean3yrOMMUX
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



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

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HUKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCUOHANILHON ACATEIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

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

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITh (U3UYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTUPOBAHHBIX 3a/a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NUECKOTO COAEpPKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIIKEHUAX (U3HMKH, aHAIA3 H
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha wuzyuenue ¢usuku (0a30BbI ypOBEHb) HAa YpPOBHE OCHOBHOI'O OOUIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemeiii B mporpaMMe no (u3MKe MepedyeHb JadbopaTopHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PAaOOT W OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMblX B pamMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.

COJEPXAHUE OBYUYEHUA

7 KIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

@usuka — Hayka O mnpupone. fABneHus npupoipl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue Quanueckux BelnyuH. DPuznyeckue
npudopsl. [lorpenHocts u3mepeHunili. MexxayHapoaHasi CUCTEMA €IHMHMII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4aloT MPUPOY.
EcTecTBEeHHOHAy4YHbII METOJl MO3HaHUA: HAOIIOJEHUE, TOCTAHOBKA HAYyYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HabmogaeMoro saByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.
2. @uznyeckue npuOOPHl U NpoLeaypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U
U(POBBIM TPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmpeneneHne LEHbI I€IEHUS LIKaJIbl U3MEPUTEILHOTO TpUOOpa.
2. HM3mepeHue pacCTOSHUMU.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue TeMmmeparypsl HNpH MHOMOIIM >KUAKOCTHOIO TEPMOMETpPA H
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
[IapUKa, MYIIEHHOTO TOPU30HTAJIbHO, TeM OoJibllIe, yeM OOJIbIle BhICOTA
IyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, HX pa3mepbl. OmnbIThI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrkeHne wuactul BemiecTBa. CBsA3b CKOPOCTH JIB)KEHHMSI YacTUI[ C
temnepatypoil. bpoyHoBckoe nBmwxkeHue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX



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

Hemoncmpayuu.

1. HaGmroneHue OpoyHOBCKOTO ABUKEHHUS.

2. HabGmonenue nuddyzum.

3. HabGmonenue ~ sBmeHui,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aromMa METOJAOM PsSAOB (C  HCIOJNb30BAaHUEM

dboTtorpaduii).
2. OnbITHI 10 HAOIIOJICHHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO IPUTSIKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.
SlBnenve wuHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cuita Kak XapakTepUCTHKaA B3auMoOAeHCTBHS Tenl. Cuiia ynpyrocTd M 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOILIBIO AUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Jpyrux miuaHerax. Bec tena. Hesecomocts. CrioxkeHue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbXKEHUS U TPEHUE MOKosA. TpeHue B NpUpOe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHHMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepeHune cCKOpOoCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPIUU.
4. HaOmroneHue u3MeHeHus1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHME Macc IO B3aUMOAECHCTBUIO TEI.
6. Crno)xeHue cuJji, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimaol.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.

3. Omnpexenenue MIOTHOCTH TBEPAOTO TeEA.



4. OmbITHI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbKeHus (aedopmariyn)
IPYKUHBI OT IPUIOKEHHOU CHJIBI.

5. OmbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJBXEHHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCSI TOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEJIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TeEJIaMH, >KMJIKOCTAMU M rasamu. 3akoH Ilackans. IImeBmaTnueckue
MAalIMHbl. 3aBUCUMOCTh [JABJIEHMS >KMJIKOCTH OT TIIyOuHBL. ['mapocrarnueckuit
napajokc. Coobarouecs cocynpl. ['uapaBinueckne MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MyIIHOW 000y0ukn 3emiu. OmbiT Toppuyemu. M3meperue arMochepHOTro
JaBJIE€HUS. 3aBUCUMOCTb aTMOC(EPHOTrO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[TpuOops! 17151 U3MEPEHUs AaTMOC(PEPHOTO TABICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCUMOCTBD JABJICHMS ra3a OT TEMIIEPATYpHI.

[lepenada naBiaeHUs KUAKOCTBIO U Ta30M.
Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[TposiBnenue nefcTBUs aTMOCHEPHOTO JTaBICHMUSL.

o Uk w NP

3aBUCHMOCTDb BBITAIKHUBAIONICH CHUJIBI OT O0BEMA MOTPYKEHHOW YacTH
TeJIa U TNIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcCIIOBHE IUIABaHUS TEJN: IUIABAHWE WJIA MOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOIIICHUS IIJIOTHOCTEH Tejla M JKUJIKOCTH.

N

Jlabopamopuvie pabomul u onvimol.

1. HccnepgoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
JKUJIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIOIIEHM HAa  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tena.

4. OnbITbl, JEMOHCTPUPYIOLIAE 3aBUCMMOCTH BBITAJIKMBAIOIICH CHIIBI,
JIEUCTBYIONIEH HA TEJIO B KHUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.



Pa3znen 5. PaGora 1 MOIIHOCTB. JHeprus.

Mexanudeckast padota. MOITHOCTb.

[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecHs pbluara. [IpumeHeHHe mpaBuiIa paBHOBECUS pblyara K OJIOKY.
«3omotoe mpaBuio» MexaHuku. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprusi. KuHeTrnueckas M MOTEHIUAIbHAs 3HEPIHUS.
[TpeBpaleHre 0JHOTO BU/Ia MEXaHUUECKON SHEPTUU 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 TOPU30HTAIBHON MIOBEPXHOCTH.
2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.
3. H3zmepenue KII/l HaK1IOHHOM IIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPTUHU.
8 KUIACC

Pa3zgeua 6. TeruioBbie sAiBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHHMS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE T10JIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUH.

Mopgenun TBEPAOro, KUJIKOTO M Tra3000pa3HOTO COCTOSIHHUI BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOU TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TemIoBOe pacliupEHUE U CHKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsiss sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEPruu:
TeIrIonepeaaya 17§ COBEpLICHNE paboTHI. Bunsl TEIJIONEPENAYH:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonuuectBo TemioTsl. YaenpHas TEMIIOEMKOCTh BelIecTBa. TermiooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEpPATypbl KHUIIEHUS OT aTMOC(HEPHOTO
JTaBJICHHSI.

BrnaxHocTh BO3ayXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.



[Mpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpaHEHMs U MPEBPALLEHUS YHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpayuu.

1.

2
3
4.,
5

L ® N o

Hab6mronenue OpoyHOBCKOTO JIBUKEHUS.

Hab6mronenue nuddysun.

HaOnroienue siBeHnii cMauMBaHUs U KalWIISIPHBIX SIBJICHUN.
Habnrogenue TemioBoro pacuvupeHus Tem.

W3meHeHue AaBieHHs Ta3a NpU U3MEHEHMH O00bEMa M HArpeBaHUM WU
OXJIQXKCHUU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Buae! Tenmonepenayn.

OxJtaxJiIeHue Py COBEPIIICHUHN padOTHI.

HarpeBanue npu coBepiieHUH pabOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. HabGnrogenue noctosiHCTBA TeMIIEpaTyphl P MJIaBJIECHUU.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnBITHI 11O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OneIThl O HAOIIOJIEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, XKUIAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHUSA BO3AyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUMOTE3bl JUHEHHON 3aBUCHUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaOnronenne wW3MEHEHMsI BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
Terionepeaayr U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITUHAPOM.

Onpenenenue yaeabHOW TEMII0OEMKOCTH BEIIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaenabHON TEIIOTHI MIJIABJICHHUS JIbJA.

Pazngen 7. DiekTpruyecKkue U MATHUTHbIE SIBJICHUS.



Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsiioB. B3aumonelicTBue
3apsOKEHHBIX Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsJI0B U PACCTOSHUS MEXKY TEIIaMU).

Onekrpuyeckoe mnone. Hanpssk€HHOCTE 3nekTpudeckoro mnosd. IIpuHnmn
CYIIEPIO3ULINHU AIEKTPUUIECKUX MT0JIEH (HA KAUECTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHUAJEKTPUKH. 3aKOH  COXPAHECHHS
IIEKTPUYECKOTO 3apsija.

OJNEeKTPUYECKUA TOK. YCIIOBUSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKa.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina ToKa.  DJEKTPUYECKOE  HAINPSIKEHUE.
ConpoTHBIICHHE NPOBOJHMKA. Y IEJIIBHOE CONPOTUBIEHUE BellecTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W mapajuIeNIbHOE  COEIMHEHHE
IPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoyms—JleHua.
DOneKkTpuyecKre enu U MOTPeOUTENH IEKTpUUecKol 3Heprun B ObiTy. KopoTkoe
3aMBIKaHHE.

[locTosiHHBIE ~ MarHATHL.  B3auMoaelCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1os1e 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe TMOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
JIEKTPOMArHUTOB B TEXHUKE. JIEICTBUE MarHUTHOTO TOJIS1 HA IIPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOTO TOKa. Mcronbp30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKUMK. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOJIyYEHHUS AIEKTPUYECKOU SHEPI'UH.
DNEeKTPOCTAaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTHU.

Jemoncmpayuu.

DJeKTpU3anus Tell.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.

3aKOH COXPAHEHUS JIEKTPUUYECKHUX 3apsI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TMOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B KUJIKOCTH.

11. 'a30BbIH pa3psia.

W X N U R W N RE



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

25.

N3mMepeHune CHitbl TOKa aMIIEPMETPOM.

N3mepeHne 3IeKTPUYECKOTr0 HapsHKEHHUS BOJIBTMETPOM.

Peocrar n MarasuH cOnpoTHBIICHUN.

B3aumopeiicTBie MOCTOSHHBIX MarHUTOB.

MoaenrpoBaHie HEBO3MOKHOCTH Pa3/I€ICHUs TOJIFOCOB MAarHUTA.
MonenupoBaHie€ MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.
OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMarHur.

JleiicTBrE MarHUTHOTO NOJISL HA IPOBOJIHUK C TOKOM.
DIIEKTPOABUIATEIb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OmneiTel @apajes.

3aBUCUMOCTb HAIIPaBJICHUS WHIYKIHOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HHKHOBEHUSI.

DIIEKTPOTreHEePaTOp MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.
14.

OneITel MO HAOMIONCHUIO DJCKTPU3ANMH Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHHH.

HccnenoBanue ACUCTBUS DICKTPUUYECKOTO TMOJS HA TMPOBOJHHUKU U
JTUDJICKTPUKH.

COopka u npoBepka padOThI JIEKTPUIECKOMN 1IETH MOCTOSHHOTO TOKA.
W3mepenune u peryaupoBaHie CUIIbI TOKA.

H3mepenne u peryinpoBaHue HAMPSHKEHUS.

HccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA, MIAYIIETO 4Y€pe3 PE3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HATIPSHKCHUS Ha PEe3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOIIIHEC 3aBUCUMOCTh AIEKTPUIECKOTO
COMPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIOMIAJAU MONEPEUYHOTO
CEUCHHS M MaTepuara.

[IpoBepka mpaBuiia CIOXKECHHS HAMPSHKEHUH TPU  TOCIEAOBATCIIBHOM
COCIMHECHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiaa IS CHIBI TOKa TMPH TapalieIbHOM COCIWHECHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIECKTPUIECKOTO TOKA, UIIYIIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIMHOCTH  3JCKTPUYCCKOTO TOKA, BBIACISIEMOW Ha
pe3ucrope.

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

Onpenenenue KIIJ[ nHarpeBarerns.

HccaenoBanre MarHUTHOTO B3aUMOJICUCTBUS TIOCTOSIHHBIX MarHUTOB.



15. I3yyeHne MarHuTHOTO IO TMOCTOSIHHBIX ~ MAarHuTOB NOpPU  UX
OoOBEMHEHUH U Pa3/ICIICHUN.

16. MccrmenoBanue 1€MCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIKY.

17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJCHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbl TOKAa W HAlpaBJ€HUS TOKa B
KaTyIIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJIA HA TPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U n3ydeHue paboThl JJIEKTPOIBUTATENS.

20. smepenue KII/] anekTpoaBUrareibHOM yCTaHOBKH.

21. OnBITBI IO UCCIEHOBAHUIO SBJIEHUS DJIEKTPOMArHUTHON HHIYKIUU:

WCCIICIOBAHUE W3MCHEHWW 3HAYEHHS W HANPABJICHHUS HHAYKIHMOHHOTO
TOKa.
9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe nBwxkeHME. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEeHUE. CpelHsass 1 MTHOBEHHAs
CKOpOCTH TeJia IIPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. CBoOoHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMX’EHUE MO OKpYKHOCTH. Ilepuon u yvacrora oOpamnieHus.
JInnerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIbHOE YCKOPEHHUE.

ITepseiit 3ak0oH HproToHa. Bropou 3axkoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MoOMeHT cuiibl. L{eHTp TsxecTH.

Nmnynec Tena. M3menenne mmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass paboTra ¥ MOIIHOCTb. PaboTa cuil TsSKECTH, YNPYTroCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MTOIHIATOrO HaJl
MMOBEPXHOCTHIO 3eMiIM. [loTeHIIManbHas SHEprus CxKaTou NnpyxuHbl. Knunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHMU. 3aKOH COXPAHEHUSI MEXaHUYECKOU
SHEPIUH.

Hemoncmpauuu.



o vk~ w

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

Habnronenne MexaHn4ecKoro JBUKEHUS TENa OTHOCUTENIBHO Pa3HbIX Tell
OTCYETA.

CpaBHEHHE TyT€ W TPACKTOPUI IBUKEHUS OJHOTO M TOrO e Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

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

HabGnronenue nBM>KEHHS TeJla IO OKPY>KHOCTH.

Hab6nronenne MexaHMuecKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ PaBHOMEPHOM H  YCKOPEHHOM JBHKCHUHU
OTHOCUTEIBHO KaOMHETa (PU3UKH.

3aBUCHUMOCTh YCKOPEHUSI T€ja OT MAacChl Teja W JICUCTBYIOIIEH HAa HETO
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrysbca py B3aMMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
HabioieHue peakTUBHOTO ABU)KECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrEe MEXaHUYECKOW YHEPTUU NPU IBUKECHUU TEJIA MO ICHCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

KoHcTpynpoBaHue TpakTa [Jisi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JBYDKCHUS [IApUKA WIIN TEJIECKKH.

OmnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUKECHUS
[IapUKa MO HaKJIOHHOW IIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JBUXKEHUH IO
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMyTH OT BPEMEHU TPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TpPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KaK PsJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIHME MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI  TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIHEHTA TPEHUS CKOTBKCHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.



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

10. Onpenenenne pabOTBl  CHJIBI  YNIPYTOCTH MpU  MOABEME Tpy3a ¢
HCIIOJIb30BAHUEM HEMOABHIKHOI'O Y MOABHKHOI'O OJIOKOB.

11. MI3yueHue 3aKOHa COXPAHEHUS IHEPTUU.

Pa3nen 9. Mexanunyeckue KoJ1e0aHUS M BOJIHBI.

KonebarensHoe nBrxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTYy1a. MareMaTu4ecKuil U NPy KUHHBIM MasTHUKU. [IpeBparieHue
AHEPIUH IPH KOJIeOATEIHPHOM JIBHUKEHUH.

3aryxaromnme — kojeOaHus.  BeIHyXAeHHbIe — KojiebaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHuyeckue BOJIHBI B TBEPJIOM TEJ€, CEHCMUYECKUE BOJIHBI.

3Byk. I'pomKkocTh 3Byka M BbicOTa ToHa. OTpakeHue 3Byka. MHGpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaOmromenue koJyieOaHWM TeI IIOA HAEUCTBUEM CHJIIBI TSDKECTH W CHIIBI
YIPYTOCTH.

HaoOmronenue koinebanuii rpy3a Ha HUTH U Ha MIPYKUHE.
HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.
Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).
HaOmroienre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o v oA W

. AKyCTHYECKHUI pe30HaHC.

ﬂaﬁopamopubte padomul u onvimaol.

1. OmpenenieHHe YacTOTHl M TMEpUoja KoJieOaHWM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEpHOJia KoeOaHui MPY>KUHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTHU TIepHoOJia KOJIeOaHM MOABEIICHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.

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

5. IIpoBepka He3aBHUCHUMOCTH TIepHOJia KojeOaHU Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmBITBI, JACMOHCTPUPYIOIIME  3aBUCUMOCTb  Tepuojaa  KoJieOaHU
MPY>KMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHust CBOOOTHOTO MaeHHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.



ONeKTpOMarHuTHOE  1oJie.  DJEeKTpOMarHuTHble  BoiHbL.  CBolicTBa
ANeKTpoMarHuTHbIX BOdH. lllkana snexkTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DIneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.

Pa3znea 11. CBeToBbI€ SIBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonuuHelriHoe
pacnpoctpanenue ceta. 3atMeHust Connua u JIynel. Otpaxenne cera. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHuss cBera. llomHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. lcronb3oBaHUME TMOJHOTO BHYTPEHHETO OTpPaKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom syweit B JnmH3e. Onruueckas cucrema (oroanmapara,
MHKpOCKONIa M Tejeckona. ['ma3 kak onruhyeckas cucrtema. bim3opykocTs u
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{ucnepcus ceera.

Jemoncmpayuu.

[IpssmMonuHEHOE pacIpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300pakeHU# B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTryecKuil CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XO0J Iy4yer B pacCenBAIOIIECH JIMH3E.

[Tony4yenune n300paxxeHuit ¢ MTOMOIIIBIO JIMH3.

W X N R WwN e

[Tpuntun gevictBus doToanmapara, MUKpPOCKOIIA U TEJIECKOTIA.

10. Mopenp riasa.

11. Pa3noxenue 6e50ro cBera B CIEKTP.

12. [Tomy4yenue 6em0oro cBeTa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.
Jlabopamopuwie pabomul u onvimaol.

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



2. W3ydeHue xapakTepuCTHK M300pakeHUs IpeIMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yria MPEIOMIIEHUs CBETOBOIO JIyda OT yIJia
NaJ€HUS Ha TPAHULIE «BO3TyX—CTEKIIOM.

4. TlomyueHue U300paKeHUM C MOMOIIbIO COOMPAIOIIEH JIMH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSHUS U ONTHYECKOM CHIIBI COOMparoIie
JIMH3BI.

6. OIBITHI 110 PA3J0KEHUIO OEJIOr0 CBETA B CIEKTP.

OnpITHl 1O BOCHPHUSATHIO I[BETA MPEIMETOB IMPU UX HAOIIOJACHUU Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble AIBJIeHHUS.

OmnbiTel Peszepdopaa u manerapHas mozens aroma. Mogens aroma bopa.
HcnyckaHue u MoromeHne ceera aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PagnoaktuBHOoCTh. AJbda, OeTa- U ramma-usinydeHus. CTpoeHue aToMHOTO
anpa. HykionHas Mopenbs aromHoro sapa. Msoronel. PannoakrtuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEp.

SnepHple peaknuu. 3aKOHBI COXPaHEHUs 3apsiiOBOIO M MAacCOBOIO YHCEIL.
OHeprusi CBs3M aTOMHBIX saep. CBs3p Macchl W SHepruu. Peakuum cuHTE3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 1.

AnepHas sHepreruka. JleWMCTBUS pPagUOAKTUBHBIX H3JIyYCHHM HA JKHUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexTpsl U3JIy4eHHS U MOIJIOLIEHUS.

2. CnekTpsl pa3IMYHbIX T'a30B.

3. ChekTp BoAOpoaa.

4. HabOmnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HalnroneHue CrulonIHBIX U JIMHEWYATHIX CIIEKTPOB U3IIyYCHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nyTH (1o ¢potorpadusim).

3. M3mepeHnue paanoakTUBHOIO (oHA.

IHoBTOPUTEIBLHO-00001HAKOIIMIT MOAYTb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIb MIPEAHA3HAYEH /JI CUCTEMAaTHU3aluu
u  0000mIeHUsT MPEIMETHOTrO  COACPKaHUS W OMNbITa  JEATEIILHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOpABIIMX ATOT Y4EOHBII IpeaAMET.



[Ipy n3ydeHUn JAHHOTO MOIYJS PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00OECIeUnBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAYYHAs! I'PAMOTHOCTh: OCBOCHHE HAy4HBIX METOJOB HCCIICIOBAHUA
SBJICHUN TNPUPOJAbI U TEXHUKHU, OBJIAJICHUE YMEHUAMH OOBIACHATH (PU3UUECKUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NaHHOIO paszesia peaau3yercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
npeJiaraercs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(u3nYecKue BJIECHUS B OKPYKAOIIEH MPUPOJIE U IOBCEAHEBHOM KU3HMU;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEI0BaHUS (PU3UUECKUX SBIICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs] TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMS BCEX M3BECTHBIX BHIOB
DHEPI'UH.

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

N3ydenne ¢Gu3UMKH Ha YPOBHE OCHOBHOTIO OOIIEro oOpa3oBaHUsI HAIPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

PE3YNIBTATOB.

B pesynbraTe n3ydeHus: Gu3NKU Ha ypOBHE OCHOBHOI'O 00IIero oopa3oBaHus

y oOyuarorierocst 6yayT copMHpOBaHbI CICAYIONINE TUIHOCTHBIC PE3yIbTaThl B

YJacTH:

e 1) mMaTpMoOTH4ECKOr0 BOCIIMTAHUA:

e - MPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKON
bu3nuecKol HayKu;

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

e 2) rpa:kKIaHCKOI0 M J1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

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

e - OCO3HaHUE BAXXHOCTH MOPATHHO-ITUYECKHX MPUHIUIIOB B JEATEIHLHOCTH
Y4EHOT0;

e 3)3CTEeTHYeCKOro BOCIIUTAHMS:



- BOCIIPHUSITHE ACTETHYECKHX KauecTB (PU3MUeCKOW HayKu: €€ TapMOHHYHOTO
MIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) IECHHOCTH HAYYHOI'0 MIO3HAHMSA

- OCO3HAaHHME IIEHHOCTH (U3MUECKOW HayKM KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOTUM, Ba)KHEUIIEH COCTABISIONICH
KYJbTYpBHI;

- pa3BUTHE Hay4YHOW JIFOOO3HATEILHOCTH, MHTEpEca K HCCIEH0BATEIbCKOM
NEeSITEBHOCTH;

5) ¢opmupoBaHusi  KYJLTYPbl 310POBbSI W  3MOLHMOHAJIbLHOIO
0J1aronoJIy4us:

- OCO3HaHUE ILIeHHOCTH Oe3omacHoro o0pa3a >KM3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXXKHOCTU TNPaBWII OE30IaCHOTO IIOBEJIECHUA Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM OO0OpYIOBaHHEM B
JOMAIIHUX YCIIOBUSX;

- c(OpPMHpPOBAHHOCTh HaBbIKa pPEQIEKCUU, MPU3HAHHUE CBOEr0 IIpaBa Ha
OIIMOKY M TAaKOI'0 %€ MpaBa y APYyroro 4ejJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTMBHOE YyYacTHE€ B pEUICHUM MpPaKTHYECKHX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U
COLIMAJIBHOM HAIpaBI€HHOCTH, TPEOYIOIIUX B TOM YHCIE U (DUIUYECKUX
3HAHUI;

- HHTEPEC K MPAKTUYECKOMY U3YUYEHUIO podeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

7) 3K0JIOrM4eCKOr0 BOCIIUTAHMSA

- OpUEHTAlMsl HAa MpUMEHEHHE (U3MUECKUX 3HAHUM U1 pelieHus 3a1ad B
00JIaCTH OKpY’KalolleW cpenpl, IJIaHUPOBAHMUS TOCTYIKOB W OLEHKH UX
BO3MOYKHBIX MOCJIEICTBUM JIJIs1 OKPYXKAIOLIEH CpPeIbl;

- OCO3HaHHUE TII00AJIbHOTO XapaKTepa JKOJOTMYECKHX MpoOjeM U MyTed ux
peuieHus;

8) ajanTanum K M3MEHSIOWIUMCH YCJIOBMAM COLMAJILHON W NPHPOJIHOM
cpeabl:

- TOTPEeOHOCTh BO B3aWMOJEHCTBUM MPU BBIOJHEHUU MCCIECIOBAHUN H
IPOEKTOB (PM3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTb OMBITY W 3HAHUSAM
TIPYTHX;

- TIOBBIIICHUE YPOBHA CBOEH KOMIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
NS TENbHOCTD;

- TOTPeOHOCTh B (DOPMUPOBAHUH HOBBIX 3HAHUH, B TOM YuCie (GOPMYIUPOBATH
U7IeH, IOHITHS, TUIOTE3bI O (PU3MYECKUX OOBEKTAX U SIBICHUSAX;

- 0CO3HaHHE JIePUITUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JIaCTH
bu3uKy;



e - IUIAHUPOBAHHE CBOETO pA3BUTHUA B MPUOOPETEHHWU HOBBIX (PUIUUECKUX

3HAHUM;
e - CTpEMJICHHE aHAJIM3UPOBATH U BBISBIIATH B3AMMOCBSI3H MPUPOJIBI, OOIIECTBA U
HSKOHOMUKHU, B TOM YHCIIE C UCIIOJIb30BaHUEM (U3HUECKUX 3HAHUM;
e - OLIGHKa CBOUX JEHUCTBUU C Yy4€TOM BIMSHHUS Ha OKpPYXAIOUIyI0 Cpeny,
BO3MOYKHBIX TJI00QTBHBIX TTOCIICCTBUN.
METANIPEJMETHBIE PE3YJIBTATDI
B pe3ynbTaTe OCBOE€HHMS NporpaMmbl 10 (U3UKE HA YPOBHE OCHOBHOTO
oO1iero o6pa3zoBanus y o0ydaromierocss OyayT copMUpOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIONINE MO3HABATEIbHbIC YHUBEPCAIbHBIC YUeOHbIE ACHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4COHBIC  JCUCTBHUS,  PETYJISTUBHBIC
YHUBEPCAIbHBIC YIeOHbIC TCUCTBUS.
Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS
ba3oBble 1ornyeckue AecTBU:

BBISIBJSITh W XapaKTEPU30BaTh CYIIECTBEHHbIE MPHU3HAKH OOBEKTOB
(ssBNIEHU);

yCTaHaBIIMBATh CYIIECTBCHHBIN MPU3HAK KIacCU(PUKAIMU, OCHOBAHUS AJIS
000011IeHNs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTU U IPOTUBOPEUHS B paCCMaTpUBAEMbIX (paKTax,
JAaHHBIX U HAOIOICHUSAX, OTHOCAIINXCS K (DU3UUECKUM SIBICHUSM;
BBISIBJISITH TTPUUMHHO-CJICICTBEHHBIE CBS3H TMPHU H3YUYECHUU (PUINIECKUX
SIBJICHUH U MPOLIECCOB, JI€JaTh BHIBOJBI C UCIIOJNBb30BAHUEM JEAYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aWMOCBS3SIX
(U3UYECKUX BEIMYHH,

CaMOCTOATENbHO BBIOMpPATh CHOCOO penieHuss y4yeOHOW (u3nuecKoit
3amaun (CpaBHEHHE HECKOJIbKMX BapHUaHTOB pEIIECHUs, BBHIOOp Hamboiee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BbIIEJICHHBIX KPUTEPUEB).

Bba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HUCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH MO CAMOCTOSITENBHO COCTABIIEHHOMY IJIaHY OIBIT, HECIOXKHBIN
(bU3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTh HH(OPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UM SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 000OIIEHUS U BBIBOABI IO pe3yJibTaTam
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKHUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPENONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.



Pabora ¢ undopmanmeii:

IPUMEHSATH Pa3INYHbIE METOJbl, HHCTPYMEHTBI U 3alPOChl NPU IOUCKE U
oTOope MH(POPMALMHM WIA JaHHBIX C YYETOM MPEMNIOKEHHOW Y4eOHOU
¢uznueckoil 3a1auu;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIUIO
pa3IMYHBIX BUAOB U (POPM IMPEICTABICHHUS,

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJIBHYIO (OpPMY MPENCTABICHHUS
uHOpMallMl M WUIIOCTPUPOBATh pEUIaeMble 3aJaud  HECIOXHBIMU
CXE€MaMH, IMarpaMMaMi, UTHOU rpauKoi U UX KOMOMHALIUSMU.

KoMMmyHMKaTHBHBbIE YHHMBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

B XO0Ji¢ OOCYXJCHHs y4yeOHOro Marepuala, pe3ysbTaToB J1a00paTOPHBIX
paboOT U MPOEKTOB 3aaBaTh BOMPOCHI IO CYHIECTBY 00CYX AAEMOU TEMBI U
BBICKAa3bIBaTh WJICW, HAIICJICHHBICE HA PEIICHHUE 3a/ladyd U MOJJepKaHue
OJ1arokenaTeIbHOCTH OOIICHUS;

COTOCTABJISITh CBOU CYXIEHUS C CYXICHUSAMH JPYTUX YYaCTHUKOB
uanora, OOHapyXUBaTh Pa3IMYUe U CXOACTBO MMO3HIIMIA;

BBIpaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
myOJUYHO MPEJICTABISATH PE3YyIbTaThl BBITIOJHEHHOTO (PU3NYECKOTO OMbITA
(9KCTIeprMEHTa, UCCIICIOBAHUS, IPOEKTA);

MOHMMATh W MCIHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOU U
WHIUBUIYAIbHOM paloOThl MpU PEIIEHUHW KOHKPETHOW (HHU3NYECKON
poOJIEMBI;

MPUHUMATh LIEJIM COBMECTHOM JE€ATEIIbHOCTH, OPTaHU30BbIBATH JECUCTBUS
no e€ JOCTIKEHHUIO: paclpeiensiaTh poiH, OoOCYKIaTh MpPOLECChl U
pe3yabTaThl COBMECTHOUM pabOThI, 0000111aTh MHEHUSI HECKOJBKUX JIFOCH;
BBITNIOJIHATH CBOIO YacTh padOThI, JOCTUTAasi KAYECTBEHHOI'O PE3yJIbTaTa Mo
CBOEMY HAIIPAaBJICHUI0O WU KOOPJUHUPYS CBOM JIEUCTBUA C JIPYTUMU
YJieHaMU KOMaH/bl;

OIICHUBATh KAa4€CTBO CBOETO BKJIaJla B OOLIMNA MPOIYKT MO KPUTEPUSIM,
CaMOCTOATENIBbHO CPOPMYIMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHUS.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaIHsIX, TPEOYIOITUX
JUISL perieHust GU3nYecKuX 3HaHUM;

OPUECHTHUPOBATHCA B  PA3JIUYHBIX TMOJXOJAaX TMPUHATUS  PEIICHUIN
(MHAMBUlyaIbHOE, MPUHSITUE PELICHHUS B TPyNIe, NPUHATUE PEIICHUI
IPYIIION);



CaMOCTOSITENIFHO COCTaBJISTh AITOPUTM pelieHusl (PU3NUecKon 3a1aul Win
IUTaHAa HMCCIEJOBAHUA C Y4ETOM HMEIOIIUXCS PECYpPcOB M COOCTBEHHBIX
BO3MOKHOCTEM, ApTyMEHTUPOBATH MPEJIaracMbI€ BAPUAHTHI PELLICHUM;
Jies1aTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbLHBIN HHTEJJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallMU U IPEAIAraTh IUIaH €€ N3MECHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHS  (HEJOCTWIKEHHS)  Ppe3yJlbTaToB
NESTENIbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTH (B TOM YHUCIIE B XOJ BBIIIOJIHEHUS
(U3MYECKOTO UCCIECOBaHMSI WJIM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, HM3MEHUBIINXCSA CUTYyalluld, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUAM;

CTaBUTb ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYIOro;
IPU3HABAaTh CBOE MPaBO Ha OIIMOKY MpHU perieHn (U3NUECKUX 3a1a4 WIH
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOTO.

HPEAMETHBIE PE3YJIbTATBI
K koH1y oOyueHus B 7 kjiacce npeIMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3NYECKHE W  XUMHYECKHE  SBIICHMS,
HaOJII0IeHUE, SKCIEPUMEHT, MOJEIb, TUIOTE3a, €AMHMIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHMS BellecTBa (TBEpHOE,
KHUJAKOE, Tra3000pa3HOoe), MEXaHWYEeCKOe JBIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, pPABHOAECUCTBYIOIIAS
cuna, aedopmanus  (ympyras, — IUIaCTUYECKasl)),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyath siBneHus (Auddy3us, TEII0BOE JBIKCHHE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEpPHOE JABWKEHHUE, HWHEpLus,
B3aUMOJICCTBUE TE€JI, PABHOBECHE TBEPJIBIX TEJI C 3aKPEIUIEHHON OCBHIO
BpalleHus, Nepenaya AaBiCHUS TBEPABIMU TelaMH, >XKHUIKOCTAMH H
razamud, atrMocdepHOe JaBlieHHWe, IUIaBaHUE TeJ, MPEBpaIICHUS
MEXaHUYECKOI SHEpPruu) MO ONHCAHUIO UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MYECKUX SBJICHUUA B
OKpY’)KalollleM MHUpe, B TOM 4ucie (U3HUECKHUE SIBICHUS B MPUPOJIE:
MpPUMEPHI JIBUKEHUS C PA3JIMYHBIMU CKOPOCTAMHM B >KMBOM M HEXUBOU
NpUPOAE, ACUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMOC(EpHOro J1aBJICHUS Ha >KMBOW OpraHu3M, IJIABaHUE pPbIO, phluard B



TEJe YeOBEeKa, MPU STOM NMEPEBOAUTH MPAKTHUUECKYIO 3a7]a4y B yueOHYIO,
BBIJIETISITH CYIIECTBEHHbBIE CBOWCTBA (MPU3HAKHM) (PU3UUECKUX SBICHUI;
ONKCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SBJICHHS, HUCIOIb3YS
dbusznueckue BeTMYMHBI (Macca, 00BEM, IUIOTHOCTH BEILECTBA, BpEMs,
MyTh, CKOPOCTh, CPENHSS CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSAXKECTH, BEC
Tena, CWIa TPEHUs, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAsl CHJIa, MEXaHWYECKas padoTa, MOUIHOCTb, IUIEYO CHJIBI,
MOMEHT CWJbl, KO3(Q(OUIMEHT TOJE3HOr0 JCHCTBUA MEXaHU3MOB,
KMHETHYeCKass U TOTEHIMAJIbHAST JHEPrus), MpU ONUCAHUM TPABUIBHO
TpakTOBaTh  (U3MYECKUH  CMBICH  HUCIHOJIB3YEMbIX  BEJIMYMH, HX
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOTUTh (POPMYIIHI,
CBSI3BIBAIOIIUE JAHHYI0 (PU3UYECKYIO BEJIMUMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTbH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJB3Ys MpaBUiia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiyara (0Joka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
HEPruM, NpPU HTOM [aBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHa U
3alMCBIBaTh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SBJICHHS, TPOLECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OOBsSCHEHUE U3 1-2
JOTMYECKHX ILIAaroB ¢ ONOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3MYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

peumats pacy€THhe 3amaud B 1—2 JEUCTBUS, HCIONB3Ys 3aKOHBI H
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHAINM3a
YCIIOBUS 33/1a4 3aIIMCBIBATh KPAaTKOE YCIOBHE, MOJCTABIATh (PU3MUECKHE
BETUYUHBI B (DOPMYJBI M TPOBOJIUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE AJI PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJTy4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPH MOMOUIU
($u3NYECKUX METOAOB, B OIMCAHUM UCCIIEI0BAaHUS BBIACIATH IPOBEPSEMOE
OpeanosjoxkeHue  (TUmoresy),  pas3idyaTb W UHTEPIPETUPOBATH
MOJIYYeHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
bu3IecKux CBOMCTB Tel: dbopmynrpoBaTh IpOBEPSAEMbIC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO0 000PYA0BaHHUS,
3aMMChIBATH XOJ ONBITA U (POPMYIUPOBATH BHIBOJIBI;



BBIIIOJIHATh MPSAMbIE W3MEPEHHsI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
00bEMa, CHUIIBI U TEMIEPATypbl C HCIOJIb30BAHUEM AaHAJIOTOBBIX U
uGpoBBIX MPHUOOPOB, 3aMUCHIBATh IOKa3aHHUS MPHUOOPOB C YUYETOM
3aJaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHU;

IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
JIPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU ITyTH
PAaBHOMEPHO JBWXKYLIErocs Tela OT BPEMEHU [IBHKECHHS TENa, CHUJIbI
TPEHUSI CKOJIBKEHHUS OT BEca Tea, KauecTBa 00padOTKH MOBEPXHOCTEN TeEIl
Y HE3aBUCHMOCTH CHJIbI TPEHUS OT IIOLIAAN COIPUKOCHOBEHUS TEJl, CUIIbI
YyIOPYTrOCTH OT YAJUHEHUS NPY>KUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH TeJla U OT IJIOTHOCTH KHJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJIa, OT TIIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBMM paBHOBECHs pblyara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOrO MCCIEAOBaHUA, coOUpaTb YCTaHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeAys NPENJO)KEHHOMY IUIaHy, (DUKCUPOBATh
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BUJE
NPEMIOKEHHBIX TaOMUI W TpadUKOB, AeNaTh BBIBOJABI MO PE3YJIbTaTaM
UCCJIEI0BAHNS;

IPOBOJUTH KOCBEHHBbIE H3MEpEeHMs] (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BEILECTBA JKUIKOCTH M TBEPAOrO TEla, CHUJIA TPEHHS CKOJIbXKEHHS,
JABJICHUE  BO3AyXa, BbITAJIKMBAIOUIAs  CHJA, JICWCTBYIOIlAas  Ha
HOrpyKEHHOE B JKHUJAKOCTh TENO, KOI()(PUIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIeAys NPEJIOKEHHOW HWHCTPYKUUU: TpU
BBIMIOJIHEHUH HW3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIYHCIIATH 3HAYEHUE HCKOMOU BEJIMYMHBI;

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MPH paboTe C J1abopaTOpPHBIM
o0opy1I0BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOUIUECS COCYIbI, OapoMeTp,
pblyar, NOJABUKHBIN 1 HETOJBUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTb;
XapaKTEepU30BaTh MPUHIMUIBI JEHCTBUA H3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HX ONUCAaHUA (B TOM 4YHUCIE:
NOJAIIMITHAKY, YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKHA Ipecc,
MaHOMETP, BEICOTOMED, OPIUIHEBOI HACOC, ApEOMETP), UCIIOJIb3Ysl 3HAHUS
O CBOMCTBaxX (PpU3MUYECKUX SBJICHUN MU HEOOXOAUMBbIE (DU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  WHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU 1711 oOecrnieueHnsi 0€30MacHOCTU MpU o0palieHuu ¢ mpudbopamu u



TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3[0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 IOBEJCHUS B OKPYKAIOLIEN CPELE;

OCYIIECTBISATH OTOOp HCTOYHUKOB uH(popmanuu B MHTepHeTe B
COOTBETCTBHHM C 3aJJaHHBIM IIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAaHUM M IyTEM CPAaBHEHMS PA3JIMYHBIX HCTOYHHUKOB BBIJECIATH
uHpOpMAIIMIO, KOTOpas SBISIETCS HPOTHUBOPEUYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro COAepXaHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTEpHET, BiaieTh NPpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHbMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMaluu (HPU3HUECKOTO COIEPKaHUSA, B TOM
yucie MyOJUYHO JeNaTh KpaTKhe COOOUIEHHsI O pe3yJbTaTax IMPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUWA, MpPU 3TOM TPAMOTHO HMCIOJIb30BATh
W3YUYEHHBIM TOHATUIHBIMA anmapar Kypca (HU3MKH, CONPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALINEH;

IPU BBIIOJHEHUH YYE€OHBIX IPOEKTOB M HCCIEIOBAaHUM paclpenesirh
0O513aHHOCTH B TpPYIIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMH 3aJadaMH,
CIEAUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKAaTUBHOE B3aUMOJEHCTBHUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoniy oOyuenus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

WCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TETUIOBOE IBUKEHUE
aTOMOB M MOJIEKYJI, ATPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HBIC TeJa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO31yXa, TEMIIEpaTypa, BHYTPEHHSSI JHEPIUs, TEIUIOBOM JBUIATEINb,
DIIEMEHTAPHBIN AIEKTPUUYECKUH 3apsl, DIEKTPUUYECKOE TMOJIE, IPOBOJIHUKU
Y IUDJICKTPUKU, TTIOCTOSHHBIN JEKTPUUECKUN TOK, MATHUTHOE TIOJIE;
pasznuyaTh SBJICHUS (TEMJIOBOE pPACIIMPEHUE U CKaThe, Teruionepenaya,
TEIUIOBOE PABHOBECHE, CMAaUMBAaHUE, KAIIWUISPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAI[Usl, IUIaBJICHUE, KpHUCTaUIM3alus (OTBEpIAEBAHUE), KHUIICHUE,
TeIuIonepesaya (TEeTIonpPOBOAHOCTb, KOHBEKIIHUS, W3JIYy4YEHUE),
AIEKTpU3aLMs TN, B3aUMOJCUCTBUE 3apsAI0B, NCUCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICUCTBUE MArHUTOB, JECHCTBUE
MAarHMTHOTO MOJIsl HA MPOBOJIHUK C TOKOM, 3JI€KTPOMArHUTHAsI UHIYKIIUS)
[0 ONHUCAaHUID UX XAPAKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;



pacrmo3HaBaTh MPOSBICHHE HM3YyYEHHBIX (U3MYECKHX  SBICHUH B
OKpY’>XalollleM MHUpE, B TOM 4Yucie (U3HUECKHUE SIBICHUS B MPUPOJIE:
IIOBEPXHOCTHOE HATSHKEHUWE M KANWULAPHBIE SBICHHUS B IIPUPOJIE,
KpUCTaulbl B Ipupoae, usiydeHue ConHna, 3amep3aHue BOJIOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPUUECKUE
SBIICHUSI B aTMoc(epe, dIEKTPUUECTBO KUBBIX OPTaHM3MOB, MAarHUTHOE
nosie 3eMiH, Apeld MoyocoB, poib MAarHUTHOTO MOJS IS KU3HM Ha
3emuie, MOJISIPHOE CUSHUE, NIPU 3TOM MEPEBOAUTD IPAKTUYECKYIO 3a7a4y B
yueOHYI0, BBIICIATh CYLIECTBEHHBIE CBOMCTBa (IIPU3HAKU) (PU3NYECKUX
SIBJICHUU

ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SBJICHHS, HUCIOIb3YS
dusznyeckre BEeIUMUMHBI (TeMIepaTypa, BHYTPEHHSS YHEPTHsl, KOJTUIECTBO
TEIUIOTBI, YJENIbHAas TEIUNIOEMKOCTh BEIIECTBA, YAEIbHAs TEIIOTA
IUIABJICHUS, yJeNbHAsl TEIJIoTa MapooOpa3oBaHusl, YJeNbHAas TEIJIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOr0 JACHCTBUS TEIIOBOM
MAIllMHbI, OTHOCUTEJbHAs BIIAXKHOCTH BO31yXad, JJICKTPUYECKHU 3apsl,
Cuja TOKa, JJIEKTPUYECKOE HANPSHKEHUE, CONPOTHUBIIEHWE IPOBOJIHMKA,
yIEIbHOE  CONPOTHUBIICHWE  BellecTBa, paboTa W MOIIHOCTb
NIEKTPUYECKOr0  TOKA), NPH OINHCAHMM NPABHWIBHO TPAKTOBATH
(U3MYECKUI CMBICT MCHOJb3YEMbIX BEIUYHMH, OO03HAYEHUS U €IMHUIIBI
(U3MYECKUX BEIMYMH, HAXOAUTHh (POPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(GuU3NYECKyI0 BEIWYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TI'papUKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBJICHUS U IPOLECCHI,
WCIIOJIb3Ysd OCHOBHBIE IOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOPUH
CTPOEHHUS BEIlEeCTBa, MPUHLUI CYNEPHO3UIUHU TOoJIed (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma aJis yJacTka Lenu, 3aKOH
JIxoyns—JleHna, 3aKOH COXpaHEHHMsS DHHEpPruHd, IpPU ITOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MATEMAaTHYECKOE
BBIPAXKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TE€J, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHYecKux
1aroB ¢ Omnopoi Ha 1—2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUI,
(buU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THblE 3anadyd B 2-3 JEUCTBUSA, HCHOJb3YyS 3aKOHBI U
dbopMyIibl, CBsI3bIBaOIIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUS 3a/la4yd 3alMCBhIBaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX U1 pelleHHs] 3aJadyd, BBIOMpATh 3aKOHBI U  (QOPMYIIHI,



HEOOXOJUMbIe il €€ pelIeHHs, MPOBOAWTH pPacu€Thl U CPAaBHUBATH
MOJy4Y€HHOE 3HaUYEHUE (PU3NIECKON BETUUMHBI C U3BECTHBIMU JTaHHBIMH;
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO pPEHINTh MPH MOMOIIU
(buU3MYEeCKUX METOJOB, HCIOJb3Ysl OINHCAHHE HCCIEIOBaHUS, BBIIEIATH
MIPOBEPSIEMOE  MPEAIOJIOKEHUE, OLECHUBAaTh MPABWIBHOCTh MMOPSAKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BHIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
(bu3MYecKuX CBOMCTB Tell (KanWJIISIpHBIC SIBICHHS, 3aBUCUMOCTD JIaBJICHUS
BO3JlyXa OT €ro o0bEMa, TeMrnepaTypbl, CKOPOCTH MPOIECcCa OCTHIBAHUS U
HarpeBaHUsl MPU U3IYYEHHH OT IBETa HU3ydarolle (moriouaromnei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMs Tl W B3aUMOJICHCTBHE
IEKTPUYECKUX  3apsA/i0B, B3aUMOJEHUCTBHE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHATHBIX IIOJIEM TIOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHUTHOTO MOJS HAa NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa 3JIEKTPOJBUIATENsl MOCTOSHHOTO TOKa):  (OPMYIUPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 MPENJI0KEHHOTO
000pyI0BaHUsl, ONUCHIBATH X0 OTIbITA U (DOPMYIUPOBATH BHIBOJIBI;
BBIMIOJHATh  NOPSIMbIE  WU3MEPEHUA  TEMIIEPATypbl,  OTHOCUTEIbHOU
BJIQXHOCTH BO3/yXa, CHJIbl TOKA, HANpPSOKEHUS C HCHOJb30BAHHEM
aHAJOrOBBIX NPHUOOPOB U JATUMKOB (DPU3MYECKUX BEJIUYMH, CPABHUBATH
pe3yJbTaThl U3MEPEHUH C YUETOM 33JaHHON a0COJIFOTHOM MOTPENTHOCTH;
IPOBONUTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BEIMYUHBI OT
JIpyrol C HCHOJb30BAaHUEM MPSAMBIX H3MEpPEHUl  (3aBUCUMOCTH
CONMPOTHUBJIEHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAH TONEPEYHOIO
CEUEHMSI U Y/ICJIBHOTO COMPOTHUBIICHHS BEUIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HANpsDKEHUS Ha  [POBOJHUKE,
UCCJIEIOBAHUE TOCIENOBATENIBHOIO M MApaJUIEIbHOIO  COEIMHEHMM
MPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIeNys NpPEIIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOMULl M TpauKOB,
JIeJIaTh BBIBOJIBI IO pE3yJIbTaTaM UCCIIEIOBAHNUS;

IPOBOAUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yAelbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIECHUE MPOBOJAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IJIAHUPOBATh M3MEPEHHUs, COOUpaTh
IKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CIIElysl MPEII0KEHHON MHCTPYKLUHU, H
BBIYUCIISITh 3HAUYEHUE BEJIMUUHBIL;

COOJII0IaTh MIpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
000py1I0BaHUEM;



XapaKTEepPU30BaTh MPUHIUIBI  JEHCTBUS HM3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HMX OMUCAaHUS (B TOM YHCIIE:
CUCTE€Ma OTOIUICHUSI JOMOB, TUTPOMETp, MapoBasi TypOMHA, aMIIEpMETp,
BOJIBTMETP, CUETUMK HIIEKTPUUECKOM HHEPTUH, 3JIEKTPOOCBETUTEIbHBIE
npuOOPHI, HArpeBaTEIbHbBIE AIEKTPOIPUOOPHI (IPUMEPHI), IEKTPUUECKHE
MpPEAOXPAHUTEIHN, TEKTPOMATHUT, SJIEKTPOIBUTATENIb MOCTOSIHHOTO TOKA),
WCITIOJIB3YysI 3HAHUS O CBOWMCTBAX (PM3WUYECKHX SIBJICHUN W HEOOXOIUMBIC
bu3nueckue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOWCTBA M HU3MEPHUTEIbHbIE
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KUJKOCTHBIM
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBUTATE]Ib BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABISATH CXEMbI 3JIEKTPUUYECKUX
LENEN C MOCIEN0BATEIbHBIM U MAapasuIeIbHbIM COEAUHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB AJICKTPUYECKUX 1IETICH;
NPUBOJIUTL  MOpUMEpPHl  (HAXOAUTh  HHPOpMAIUIO O  IpUMEpax)
MPAKTUYECKOIO HCIOJIb30BaHUSI (PU3MUECKUX 3HAHUW B IOBCEIHEBHOMU
KU3HU ISl oOecrieueHrs 0€30MacHOCTH MpU OOpallleHuu ¢ npudopamu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 TTOBEJCHUS B OKPYKAIOLIEH CPEE;

OCYILIECTBJISITh MOUCK HHGOpMaluu (U3UYECKOTO  COACPXKAHUS B
NHTepHeTe, HA OCHOBE HMEIOIIUXCA 3HAHUW U MYyTEM CpaBHEHUS
JOTIOTHUTEBHBIX ~ UCTOYHUKOB  BBIJACIATH  HHGPOPMAIIMIO, KOTOpas
SIBJIIETCS POTUBOPEUNBON MITM MOXKET OBITh HEJIOCTOBEPHOM;
UCITIOJI30BATh MPHU BBITIOJIHEHUH y4E€OHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
auTepatypy  (U3MYECKOrOo  COAEp)KaHUS, CIPABOYHBICE MaTepHUalbl,
pecypcel cetu HTEpHET, BIafeTh MpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHbMEHHBIE W KpaTKHWE YCTHBIE COOOIICHHS,
o0o6mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJepKaHMs, B TOM 4YHCIE MYyOJMYHO TPEJCTABIATh PE3YyIbTaThI
MPOCKTHOW WJIM UCCIEA0BATEILCKOW NIEATEIIBHOCTH, MPU ATOM T'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOK/IaTh BHICTYIJICHHE MPE3CHTALINEH;

NPU BBINOJHEHUH YUYEOHBIX IPOCKTOB M MCCIEAOBAHUN (PU3UUYECKUX
MPOLIECCOB pacHpeliesaTh O0A3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
MOCTABJICHHBIMH 3aJ]Ja4aMHU, CJIEIUThH 3a BHINIOJHEHUEM ILJIaHA JIEUCTBUN U
KOPPEKTUPOBATh €r0, aJeKBAaTHO OIICHWBAaTh COOCTBEHHBIA BKJAaJ B
JEATEIIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCIICTBHE,
MPOSIBIISIS TOTOBHOCTH pa3peniaTb KOH(QIUKTHI.



K koHiy oOyuenust B 9 kjiacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJIB30BaTh IMOHATHSA: CHCTEMa OTCcu€ra, MarepuaibHas TOYKa,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIXKEHUS, Aedhopmarius
(ympyrasi, mjaacTU4ecKas), TpPEeHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M NEPErpPy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJIO,
HEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJeOaHus U
BOJIHBI, 3BYK, MH(Pa3ByK U YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IKajga 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1alIbHO30PKOCTb,
CIEKTPhl UCIYCKAHUsI M TOTJIONIEeHU, alib(a, OeTa- U ramMMa-u3ydeHus,
W30TOIIbL, SIIEPHAS] DHEPIETHKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBHXEHHE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 10 OKPYKHOCTH, B3aHUMOJCHCTBHE
TeJ, PEaKTUBHOE JBUXKEHUE, KOJeOaTeJbHOE IBWKECHHUE (3aTyXarollue U
BBIHY’KJICHHbBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPaHEHUE, OTPAKEHUE M NPEIOMIICHHE
CBETa, IOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIoKEHUE OEJIOr0o CBETa B
CHEKTP M CJOXKEHUE CIEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsA PaJHMOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEWYATOrO CIIEKTpa
U3ITyYEHHs]) 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpy’XalleM Mupe (B TOM uucie (PU3NYECKUE SBICHHUS B MPHUPOJE:
NPWINBBI U OTIUBBI, ABMXKEHUE MIaHeT COJTHEYHOU CUCTEMbI, pEAKTHBHOE
JIBI)KCHUE JKUBBIX OPraHW3MOB, BOCHPUSITHE 3BYKOB IKHBOTHBIMH,
3eMJICTPSICEHUE, CEMCMUYECKHME BOJHBI, I[yHAMH, D3XO, LBETa Tel,
ONTUYECKHUE SIBICHUSA B MpPHUPOJE, OMOIOrMYecKoe IeHCTBUE BUAUMOTO,
yIbTPadUOJIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHBHOE H3ITyYEHUE
OPUPOAHBIX MHUHEPANOB, JIEWCTBHE PAJAMOAKTHUBHBIX M3JIYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MPH 3TOM IEPEBOAUTH IMPAKTHUYECKYIO 3a/1ady B
yueOHYI0, BBIACIATh CYIIECTBEHHBbIE CBOMCTBa (MpHU3HAKU) (U3NYECKUX
SIBIICHU;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢usznyeckue BETUYMHBI (CpeqHSsi WU MTHOBEHHAsi CKOPOCTh Tella IpHU
HEPaBHOMEPHOM JIBM)KECHUH, YCKOPEHHE, MEPEMEIIECHHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHUS, CWa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJ€HUs, BEC Tela, HUMIYJIbC Tella, MMIYJIbC CHJIbI,



MeXaHW4yeckas paboTa M MOIIHOCTb, MOTEHIUANbHAs HHEPrusl Tena,
IIOAHATOTIO HAJ MOBEPXHOCTBIO 3EMJIM, IMOTEHUHUAIBbHAS JHEPIUSA CKATOU
IIPY’KWHBI, KHUHETUYECKAs DJHEPrus, IOJIHAS MEXAHUYECKAsl DHEprus,
NEPUOJ U 4acTOTa KojeOaHuH, IJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS CPENIbl), P OMUCAHUU
NPaBWJIBHO TPAKTOBATh (DU3UYECKUN CMBICT HUCIHOIB3YEMBIX BEIUYHH,
0003HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOTUTh (POPMYIIHI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMHU BEJIMYMHAMH,
CTPOUTbH rpaPUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI,
WCIIONB3Yysl 3aKOH COXPAaHEHUs JHEPTUHU, 3aKOH BCEMUPHOTO TATOTEHUS,
INPUHLAN CYNEPHO3ULINHA CHUJ, NPUHLMUII OTHOCHUTENbHOCTH ['ammiies,
3aKOHbl HbIOTOHA, 3aKOH COXpAaHEHUs UMIIYJIbCA, 3aKOHBI OTPAXKEHHUS U
IIPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHM 3aps0BOTO U MacCCOBOI'0 YHCEI
IpU SIIEPHBIX pEakUusAX, MNPU ATOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aIIMChIBATh €70 MAaTEMATUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPHUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
1IaroB C ONopol Ha 2—3 W3YYEHHBIX CBOWCTBA (DU3UYECKUX SBICHUU,
(U3MYECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEH;

pemath pacyéTHble 3adaud (ONHUparoluMecs Ha cuctemMy u3 2-3
YpaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3bIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHajau3a YCJIOBUsA 3aJa4M 3allMChIBATH KPaTKOE
YCIIOBUE, BBISBIIATh HEJOCTAIONIME WM M30BITOUHBIE JIaHHbIE, BHIOUPATh
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PELIEHUs, TPOBOJUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (u3nueckon
BEJINYMHBL;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOJOB, HCIOJb3ysl OMHCAHUE HCCIEIOBAaHUSA, BBIACISATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBAaTh MPABWIBHOCTh MOPSJIKA
IIPOBEIACHUsT  MCCIECNOBAaHMs, Je€JaTh  BBIBOABL, HHTEPIPETUPOBATH
pe3ybTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
bu3nueckux CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HeroToHa, 3akoHa
COXPAaHEHHUSl HPHEPrUH, 3aBUCHUMOCTh MEpHOAa KoJeOaHUN NpPYKHMHHOTO
MasTHHUKA OT MAacChl I'py3a M JKECTKOCTH IPYKMHBI U HE3aBUCHUMOCTb OT
aAMIUTATY 1Bl MAJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasioKeHue OeNoro CBeTa B CIEKTP, U3YYEHUE CBOMCTB M300pa’KEHUS B



MJIOCKOM 3€pKajieé M CBOWCTB HM300pakKeHHSI MpeaMeTa B COOMpAFOIICH
JAuH3€e, HAOMIOJEHHE CIUIOMIHBIX W JMHEHYaThIX CHEKTPOB H3IIYUECHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 HW30BITOYHOro Habopa
o0Opy/OBaHUS, ONHUCHIBATH XOJ OMbITA © €r0  Pe3yJbTaThl,
(GbopMyIHpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, Ompeaensis
cCpeqHee 3HAUYCHHE U3MepsAeMOoill BelnnuuHbl ((POKycHOE paccTosHuE
cobuparomieii JIMH3bI), O0OOCHOBBIBaTH BBIOOpP crocoba HM3MEpPECHHS
(M3MepUTEILHOTO PHOOpa);

NPOBOJNUTh HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3WUECKHX BEIHUYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUHM 0€3 HadaJlbHOW CKOpPOCTH, MEepHoja
KOJIeOaHHI MaTeMaTU4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaK€HUs CBETa OT yIJia MaJIeHUus U yrjia MpeJoMIICHHs] OT yria
NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH
(¢bu3nYeCcKX BEJIWYMH B BUJE TaOJUIl U TrpadUKOB, J€JIaTh BBIBOJBI IO
pe3yJibTaTaM HCCIe0BAHNUS;

IPOBOJUTHh KOCBEHHBIE HW3MEpPEHUs (UINYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOIO MaJe€HUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHUsI CKOJBXEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuoa KojeOaHMM MAaTeMaTUYecKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass CWIa COOMpAaroIIe JIMH3BI, PAJAMOAKTHBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh DKCIEPUMEHTANBHYIO YCTaHOBKY W
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHON MHCTPYKIINH, BBIYUCIATD
3HAUCHUE BEJIMYMHBI U aHAIM3UPOBAThH MOJYYCHHBIC PE3YIbTAThl C YIETOM
3aJJaHHOU MOTPELIHOCTU U3MEPEHHU;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000opy10BaHUEM;

pas3nuyaTh OCHOBHBIC TIPU3HAKK M3YyYEHHBIX (PU3UUECKUX MOJIEICH:
MaTepuajbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JWH3a, TUIAHETapHas MOJEJIb aToMa, HYKJIOHHAs
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS MW3YYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OmHucaHusi (B TOM YHUCIE:
CHHUIOMETP, NATUYUKH TIOJIOKEHUS, PACCTOSHUS M YCKOPEHHMsI, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CTHIEKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O



CBOMCTBaX (PHU3MYECKUX SBICHUH UM HeoOXoauMmble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI i CXEMAaTHUHbIE PUCYHKH M3YYCHHBIX TEXHHUYECKHUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB W TEXHOJIOTHUECKHX IPOIECCOB
IpU PEUICHUH YYeOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJIs
MOCTPOEHUS N300PAKEHUI B INTOCKOM 3€pKajie M COOMpArOLIEl JINH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMAIMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOM
KU3HU I obecnieueHrs 06€30MmacHOCTH MPpY OOpallieHUuu ¢ npudopamMu U
TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHCHHUS 3II0POBbS U COOIIOJCHUS
HOPM DKOJIOTUYECKOTO TMOBEJICHHSI B OKPY>KaIOIEeH Cpefie;

OCYIIECTBJIATh TOUCK WHPOpManmuu (U3HUUECKOTO COICpPKAaHUS B
HuTepHeTre, caMoCTOATENbHO (GOPMYIHUPYsI TOUCKOBBIN 3a1poc, HaXOAUTh
NyTH ONPEENICHUsI JOCTOBEPHOCTH IMOJIYyY€HHON MHQOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUN U TIOTIOTHUTENFHBIX HICTOYHHUKOB,

UCIIOJIb30BaTh MPH BBHIMOJIHEHUN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
auTepaTypy  (pU3MUecKoro coAepXKaHWs, CIPaBOYHBIE MAaTEpPUAIbI,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIIEHUS HAa OCHOBE
uHPOpMAIIMM W3 HECKOJIBKUX HCTOYHUKOB (DHU3MUECKOTO COAEp KaHMUS,
nyOIMYHO NPEACTABIATh PE3ybTaThl IPOEKTHOM WK UCCIEI0BATENbCKON
NESTENIbHOCTH, TMpH 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHSATUWHBIN amnmapar u3y4aemoro pasjena (U3MKH U COINpPOBOXKAAThH
BBICTYIUUICHWE TIpe3eHTalued ¢ y4€TOM OCOOEHHOCTEH ayJIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKOLIEr0 MUpPa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHICCROE ABHACHHC 3 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapitetine KIAKOCTA > https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > L https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
Hrorosoe noBTropenue 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnmoreka [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7fA18 1ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
SIEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
HToroBoe moBTOpeHue 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHUTHOE MOJIE U 5 9 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

41 3aKOHBI pacpOCTPAHEHHUS CBETA 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO AP 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pusuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

®dusnka — HaykKa 0 IPUPOJIE.
SABnenus npupoasl. Prusnueckue
SIBJICHUS

MeXaHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

du3nyeckre BEININHEI U UX
HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI TIPU TTOMOIIIH
KHUJIKOCTHOTO TEPMOMETpPA U JaTIHNKa
TeMmeparypbl"”

Kak ¢u3uka u apyrue ecrecTBeHHbIE
HayKH U3y4aroT IPUPONY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NYECKuX
SIBJICHUH C TIOMOILBIO MOAEIEN

bu6nmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienoanue "l[IpoBepka
THIIOTE3bI: JTATBHOCTD TOJIETA MapHKa,
MYIIECHHOI'O0 TOPU30HTAJIBHO, TEM
OoJpIIie, YeM OoJIbIie BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

7 OKa3bIBAIOIIHE JUCKPETHOE CTPOECHUE bubmorexa LOK
a HUC JHCKp p https://m.edsoo.ru/ff09fe0a
BEIECTBA
8 JIBr>KeHUE 4acTHIl BEIIECTBA bubnnorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 HAOJIOACHUIO TETJIOBOTO PaCIIUPEHUS
rasoB»
10 ArperaTHble COCTOSIHUS BEIIECTBA
B3aumocBsi3p MeX1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX M UX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOJbI
MexaHn4uecKOe OBIKEHIE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmorexa LIOK
p p p https://m.edsoo.ru/ff0a05c6
NBUKEHUE
bu6nmoreka [JOK
13 Ckopocthb. EZUHUIEI CKOPOCTH
p 8 H p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH ¥ BpeMeHU IBUKCHUSA bubmorexa [IOK
yr p g https://m.edsoo.ru/ff0a0ae4
Nuepnus. 3aKkoH HHEPLIUH.
15 B3aP113MOﬂeﬁCTBHe TeJ‘IpKaK IpUYHHA bubnnorexa [IOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHIKCHHS Tell
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmorexa [IOK
1 00beEMa TeJla [0 €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IJIOTHOCTU TBEPAOTO TEIIA»

Pemrenue 3agad mo reMme "IIOTHOCTE

bu6mmoreka [IOK

18 BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCcTHKa
19 B3auMoaeincreus teir. Cuiia
ynpyroctu. 3akoH ['yka
Jlaboparopnas padota «3yueHue
20 3aBHUCHUMOCTH PACTSKCHUS
(nedhopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOM CHITBD)
21 SBnenne Tarorenus. Cumia TSKECTH
CBsi3b MEX]ly CHIION TSKECTH U
22 Maccoi Tena. Bec tena. Pemenue bubmorexa HOK
" " https://m.edsoo.ru/ff0a1778
3ama4 o teme "Cuiia TsHKecTu
93 Cuna TsKecTH Ha JPYTUX IUIaHEeTax. bubnnorexa [HOK
dusnuecKne XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hswepetine cit. JliamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HallpaBJICHHBIX
26 MO OJHOM nnpﬂii)ﬁ. ’ bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHoOpeiicTBYIOAs CHIT
97 Pemrenue 3agad mo reMme
"PaBHOelicTBYIOIIAS CHIT"
28 TpeHue CKOJIbKEHUSI U TPEHUE TTOKOSI. bubnmnoreka [JOK
Tpenue B npupose U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopnas pabora «3yuenue bubnuorexa [IOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CHUJIbI TPEHUS
CKOJIb>KEHUS OT CHJIBI IaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MMOBEPXHOCTEI»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJCUCTBYIOIIEH CUIIbI
Pemrenue 3agau mo remam: «Bec

31 tenay, «['paduyueckoe n3ooOpakeHue bubnnoreka [HOK
cuny, «Cunbly, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHIT»

KontponbHas paboTa mo TeMam:
«MexaHn4yeckoe IBUKEHHEY, «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['paduuaeckoe n3odpakeHUe CUID»,
«Cunbi»

33 JlaBnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
YBEJINYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTh

34 JaBIIEHUS ra3a oT 00béEMa bubmmorexa [TOK

’ https://m.edso00.ru/ff0a2376
TEeMIIEPATypPhI
Ilepemaua maBiaeHHS TBEPABIMU
35 TGJ‘II;I\?I/I, )KEJIKOCTRMI/I u f");ISaMI/I. 3aKkoH bubmorexa [JOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B KUAKOCTH U rase, bubnmnoreka [JOK
BBI3BAHHOE JIEHCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o teme «JlaBienue B bu6mmorexa [IOK
’KUJIKOCTH U Ta3e. 3akoH Ilackansay https://m.edsoo.ru/ff0a2826

38 CooOmiarommecst CoCyabl bubmmoreka [JOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970
bubmuorexa [JOK

39 Tunpasniieckuii npecc https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
KHUJKOCTHBIN HacocC
Atmocdepa 3emmu. [Tpuannbt
CYILLIECTBOBAHUSA BO3 HOU
41 }GILH TE B3 " 3 e 0CThb bubanorexa [JOK
ODOTIOHII SEMIIH. SaBHCHM https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBIEeHUS OT BHICOTHI
HaJ YpOBHEM MOps
bu6mmoreka [IOK
42 Bec Boszyxa. Ammocheproe nasene https://m.edsoo.ru/ff0a2b5a
43 N3mepenue aTMoChEpHOTO JaBICHHUS. bubnuorexa [JOK
Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3 0CTb aTMOC(EepHOTO
» aBUCUMOCTB aTMochepHOT - BuGmorexa LOK
FIABJICHI OT BHICOTBL Hall YPOB https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
45
JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau nmo reme
"ATmocdepHoe naBieHue"
ICTBHE oc a3za Ha
- JleiicTBHE KUIKOCTH U Ta3a H BuGmorexa OK
HTOTPYYREHHOE B HIX TEIIO. https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
Jlaboparopnas pabota «Onpenenenue
48 BBITAJIKUBAIOIIEH CUJIIBL, bubmuorexa [JOK

JEWCTBYIOIIEN HA TEJIO, TOTPYKEHHOE
B KHUJKOCTB)»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

Jlaboparopnas paboTa 1mo Teme
«MccnemoBanue 3aBUCMOCTH Beca
Telsa B BoJie OT 00bEMa MOrpyKEHHOM
B JKUJKOCTh YaCTH TeJay

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3514

50

51

IImaBanue ten

Jlaboparopnas pabota
"KonctpyupoBanue apeoMeTpa Uiu
KOHCTPYHPOBAHUE JIOAKH U
omnpezeneHue e€ rpy30noabEMHOCTH"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3a96

52

Pemenue 3amau no remam: «llnaBanue
cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEpABIX TN, KUAKOCTEH
Y Ta30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckasi paborta

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

55

MomnocTts. EquHune MOITHOCTH

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAaEMOM MpU
HoabEME IO JIeCTHHUIE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

[Ipoctele MexaHu3MBI. Ppryar.
PaBHOBecue cun Ha peiyare

57

58

KonrtponsHas pabora no teme
«JlaBreHme TBEPBIX TEI, KUIKOCTEH
1 ra3oBy» / Beepoccwuiickas
IpoBepoyHas pabora

PaGora ¢ Tekcramu o TeMe
«/laBnenue TBEPABIX TEN, KUIAKOCTEU

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

u razoB» / Bcepoccuiickas
npoBepoYHas paboTa

59

Peruaru B TexHuke, OBITY U IPUPO/IE.
Jlaboparopnas pabota
«HMccienoBanue ycioBHi paBHOBECHS
pbIyara

0.5

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

60

61

62

Pemrenue 3agad mo teMe «Y CI0BUSA
paBHOBECHSI pblUara

Koaddumment nonesnoro neicTpust
MexaHu3ma. JlaboparopHas pabota
«3mepenue KII/ nakinonHoi
IJIOCKOCTH

Pemenue 3agau mo teme "Padora,
motHocTh, KITI"

0.5

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexanunyeckas SHEpIusl.
Kunernueckas u noTeHaibHas
SHEPIUs

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252

64

65

66

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUu

YPOK-3KCIIEPUMEHT IO TEME
"DKCIEpUMEHTAIBHOE OIIPENETICHHE
WU3MEHEHNS KHHETUYECKON U
MIOTEHLIMAJIbHON YHEPTUU IIPU
CKaThIBaHUHM TeJa 110 HAKIOHHOM
IIJIOCKOCTH"

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHS

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

67

Pabora ¢ TekcTamu 1o teme

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

"MexaHn4yeckoe IBKeHue"

https://m.edsoo.ru/ff0a4ee6

68 HroroBast koHTpobHAs paboTa 1 1
OBIIEE KOJIMYECTBO YACOB I10 68 5 12
[TPO'PAMME
8 KIIACC
KosmuecTBo yacos JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
OcHOBHBIE TOJIOKEHUST MOJIEKYJIIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
Mopenu TBEPOTO, KUJIKOTO U bu6nmoreka [JOK
3 . 1
ra3000pa3HOr0 COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOUCTB TBEPOTO,
4 KHJIKOTO U ra3000pa3HOro COCTOSTHUIM 1
BEILIECTBA HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIPHO-KUHETHUECKON TeOpUH
bubmuoreka [JOK
5 K 1
PHCTAIIHECKAC H aMOpPHbIC Tea https://m.edsoo.ru/ff0a5800
5 CmauuBaHMe U KalUJUISIPHOCTb. 1 bubnmnoreka [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
b K
7 TemoBoe paciiupeHue u cxatue 1 uonuorexa LO

https://m.edsoo.ru/ff0a5a26



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

Temnepatypa. CBsi3b TEMIIEpATyphl CO

8 CKOPOCTBIO TETJIOBOTO IBUKCHHUS
YacTHIl

9 Buytpennss sneprus. CriocoOsl bubnuoreka [IOK
M3MEHEHUs BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60

bu6mmoreka [IOK

10 Byt rertonepesa-m https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "IIpakTuueckoe

11 HUCIIOJIb30BaHUE TETIOBBIX CBOMCTB bubmuorexa [JOK
BEIIECTB U MAaTEPHUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonuuectBo Temnotsl. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edso0.ru/ff0a6976

13 YpaBHeHHE TEIIOBOIro OanaHca. bubnnorexa [HOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnast pabota

14 "UccnenoBanue siBJICHUS bu6mmoreka [IOK
TEII000MEHA MPU CMENTUBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boab"
Pacuer koau4decTBa TEIIOTHI,

15 HEOOXOMMOTO /I HarpeBaHUsl Tena
Y BBIICJISIEMOTO UM TPH OXJIAKIEHUN

16 JlaGopatopHnas pabota "Onpeznenenue bubnuoreka [IOK
yIEeJbHON TEMJI0EMKOCTH BeliecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIMBa. Y IelbHas TEIIoTa bubnuorexa [JOK
cropanus https://m.edsoo.ru/ff0a7b5a

18 [InaBnenue u oTBepIeBaHNE bu6nmoreka [JOK

KpUCTATNIIMYCCKUX TECII. y)IeJ'H)HaH

https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a5c60
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https://m.edsoo.ru/ff0a6bb0
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TCILJIOTA ITJIaBJICHUA

19 JlabopaTopHas pabora "OnpeneneHue bubnnoreka [HOK
YACJIbHOU TEIJIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bubnmoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenbHas temiora

21 napooOpazoBaHMs U KOHICHCALIUH. bubmuorexa [IOK
3aBHCUMOCTb TeMIIEPaTypPbl KUTICHUS https://m.edsoo.ru/ff0a786¢c
0T aTMoc(hepHOTO aBICHHS
BrnaxnocTs Bo3ayxa. JlaboparopHas

22 pabora "Onpezeneiie Eggg;;?:;(;gg}:fowazs
OTHOCUTEIIbHOM BIAXXHOCTU BO3ayXa"

93 Pemenue 3aia4 Ha onpezeneHue
BJIQKHOCTH BO3TyXa
[TpuHIMIBI paGOTHI TETIIIOBBIX

24 nsurateneif. [TapoBas TypOuHa.
JIBurareir BHYTPEHHETO CrOpaHUs
KII/I TermoBoro nBurarens.

25 TernoBble ABUTATENN U 3aIIUTA bubmoreka LIOK
oKpysKaromeit cpesr https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXpaHEHMS U MIPEBPALLICHUS
SHEPTUHU B TEIUIOBBIX IPOIIECCax
ITonroToBka K KOHTPOJIBHOU paboTe

97 1o TeMe ""TerioBbIe SIBICHUS. bubmuorexa [JOK
HN3MeHeHune arperaTHbIX COCTOSIHHUI https://m.edsoo.ru/ff0a83f2
BelrecTna"

98 KonrtponsHas pabora no teme bubnnorexka [JOK

"TeruioBble aBiIcHUA. I3MeHEeHHE

https://m.edsoo.ru/ff0a86ae



https://m.edsoo.ru/ff0a72fe
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arperatHbIX COCTOSIHUH BelecTra'

DnexkTpusanus tei. J[Ba poaa

29 NEKTPUYECKUX 3apsI0B
VYpoxk-uccienopanue "DiaeKTpuzanus

30 TeJ MHAYKITUEH U TIPH
CONPUKOCHOBEHUH"

31 B3aumogeiicTBre 3apsyKEHHBIX TEIT. bubnmoreka [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpruYecKoe moJie.

32 HarnpsiskeHHOCTB 2JIEKTPUYECKOro bubnuorexa [IOK
nosist. [IpuHnmn cynepno3unuu https://m.edsoo.ru/ff0a8ala
BJIEKTPUYECKUX MOJIEH
Hocurenu snexkTpruueckux 3apsiioB.

33 OnemeHTapHbIi 3apsn. CtpoeHue
aToMa

34 IIpOoBOAHMKY M TUAIIEKTPUKH. 3aKOH bubnnoreka [JOK
COXPAHEHUS IIEKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aga4 Ha npuMEHEHNE bubnuoteka [JOK
CBOWCTB AJIEKTPUYECKHUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKU TOK, YCIIOBUS €r0

36 cymiectBoBanus. Mcrounuku bubmmorexa LIOK

https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOT0 TOKa

37 JleicTBUS 2JEKTPUUECKOTO TOKA bubmmorexa LIOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiictue

38 AIIEKTPHUYECKOTO OIS Ha TIPOBOTHUKH
U JUDJIEKTPUKHA"

39 DNEeKTpUYECKU TOK B MeTaJljax, bu6nmoreka [JOK



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
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KHUIKOCTAX U ra3ax

https://m.edsoo.ru/ff0a9838

BHGKTpI/I‘ICCKaﬂ LICTb U €€ COCTaBHbIC

40
4acTH
Cuna Toka. JlaboparopHas pabora

41 "U3mepeHue u peryJupoBaHUE CHITBI 0.5 bubmmorexa [JOK

B P peryimp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEKTPUUECKOE HATIPSKEHUE.

4 Bonbsr™merp. JIaboparopnas pabota 05 bubnmoreka [JOK
"U3mepeHue u peryinpoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspKeHus"

ConpoTHuBieHHE TPOBOAHUKA. bubnnorexa [HOK

43
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTH

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHHUKA OT €r0 JJIMHBI, TUIOIAINA https://m.edsoo.ru/ff0aa738
MONIEPEYHOro CeUYeHus: U Marepuana”
3aBUCHUMOCTH CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH OMa 11 ydacTka bubmmorexa [TOK

P ' sy https://m.edsoo.ru/ff0aad4a
e
JlaGopatopHnas pabora
"HccnegoBaHue 3aBUCUMOCTH CUJIBI

46 TOKa, U €ro 4epe3 pe3ucTop, oT 1 bubmmorexa LIOK
> I Pes p P, https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HanpsHKeHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaieIbHOES
COETMHEHUS TIPOBOIHUKOB

48 JlabopaTtopHnas pabora "IIpoBepka 1 bubnmuotexa [JOK

IIpaBUJIA CIIOKEHUS HAIIPSOHKEHUN ITPU

https://m.edsoo.ru/ff0aaa58



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58

MOCJIeI0BATEILHOM COCIMHEHHUH JIBYX
pe3uctopon”

Jlaboparopnas padota "IIpoBepka
ImpaBuJia JJIs1 CUJIbI TOKA IpPU

bu6mmoreka [IOK

49
MapayIeIbHOM COEUHEHUHN https://m.edsoo.ru/ff0aadle
pe3uctopos”
Pemenue 3a1au Ha mpuMeHeHNe
50 3axkoHa OMa Ut pasiIngHoro bubmmorexa [IOK
AP https://m.edsoo.ru/ff0aaf8a
COCITUHEHUS TIPOBOTHUKOB
51 PaGoTta u MOITHOCTH AJIEKTPUUECKOTO bubnuorexa [JOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopuas padora "Onpenenenne
52 a60TpLI I/IE\)/IO I}:I)OCTI/I 3JleKTpI/Iqec1<oro bubnmorexa LHOK
P Y B P https://m.edsoo.ru/ff0ab3e0
TOKa
DJEeKTpUYECKHUe IETH 1 MOTPeOnTeNn
53 DJIEKTPUUECKOI DHEPTUU B OBIT Bubmorexa ITOK
p P Y- https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTosIHHEIE MATHUTEI, UX
B3alMOJICHCTBHE
Ypok-uccnenosanue "M3yuenue bubnuoteka [JOK
55 N "
OJIEH MMOCTOSHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoOe 110jie. MarHuTHOE I10J1e
56 3eMIIM U €ro 3HaYeHue JUIs )KA3HU Ha bubmmorexa LHOK
https://m.edsoo.ru/ff0acOba
3emiie
[ToaroroBka K KOHTPOILHOM paboTe
57 1o TemMe "DIIeKTPUIECKHUE 3apsIbI. bubmuorexa [JOK

3apspKeHHBIC Tela U UX
B3auMoAeucTBUA. I1oCcTOSHHBIN

https://m.edsoo.ru/ff0abd2c
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AIEKTPUUYECKUN TOK"

58

KonrtponbHas pabora 1o Teme
"DnexTpuuecKkue 3apsbl.
3apspKeHHBIE Tela U UX
B3aumoencTBus. [locTostHHBIN
anekTpuueckuii Tox" / Beepocceuiickas
poBepouHas paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abead

59

60

61

62

63

64

Pabora ¢ Tekcramu o Teme
"ITocTOSTHHBII AIIEKTpHYECKHid TOK" /
Bcepoccuiickas npoepounas pabota

OnbIT OpcTeaa. MarautHoe mose
AIEKTPUIECKOTO TOKa MarHuTHOE
T0JI€ KaTYIIKH C TOKOM

[IpuMeHeHne PIEKTPOMArHiuTOB B
TexHuke. JJaboparopnas padora
"N3yueHne neicTBUSI MAarHUTHOTO
T0JIs1 HA MPOBOAHUK C TOKOM"

DNEeKTpOBUTATENb TOCTOSHHOTO
Toka. Mcnonp3oBaHue
JIEKTPOBUraTeneil B TEeXHHYECKUX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.
JlabopaTopHas pabota
"KoHcTpynpoBaHue 1 u3ydeHue
paboTHI AJIEKTpOABUTATENS "

OmnsiTel Dapanes. 3akoH
ANEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuio Jlenna

Onekrporeneparop. CriocoObt
MIOJIYYEHUS DIIEKTPUYECKON SHEPTUH.

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0acdc6

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0abea8
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DNeKTpOCTaHIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUn

[ToaroroBka K KOHTPOJLHOU paboTe

65 o TeMe "DIeKTPUIECKHE U 1
MarHuTHBIC SABICHUS"
Kontposbhas pabota mo teme
66 "DJIEKTPHYCCKUEC U MAarHUTHBIC 1 1 bubmorexa LHOK
p " https://m.edsoo.ru/ff0acb14
SIBJICHUS
67 Pabota c Tekctamu 1o Teme 1 bu6mmoreka [IOK
"TemoBbie siBiICHUS" https://m.edsoo.ru/ff0acc5e
68 Pabora ¢ TekcTamu 1o Teme 1
"MarauTHble siBIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 4 145
[TPOIT'PAMME '
9 KJIACC
KonnyectBo 4yacos DJIEKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydyeHusi  obOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 MexaHn4eckoe ABHKEHHUE. 1
MarepuanbHas TOUKa
5 Cucrema orcuera. OTHOCUTEIHLHOCTD 1 bubmuoreka [{OK
MEXaHNYECKOT'O JIBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bu6muoreka [JOK

IBIKEHUE

https://m.edsoo.ru/ff0ad19a
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https://m.edsoo.ru/ff0ad19a

HepasHoMepHOE NpsIMOIUHENHOE

4 neuxkenue. CpefHsisi © MTHOBEHHAs
CKOpPOCTh
5 [IpsamosinHENHOE PAaBHOYCKOPEHHOE bubnmnoreka HOK
JBUKECHHE. Y CKOpEHUe https://m.edsoo.ru/ff0ad8d4
CxopocTh NPSAMOJIUHEUHOTO
6 PaBHOYCKOPEHHOTO JIBHKEHUSI.
I'padux ckopoct
Jlaboparopnas pabota "Onpenenenue
7 YCKOpPEHHUS Tella IpU bubmmoreka [JOK
PaBHOYCKOPEHHOM JIBUKEHUH I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"
8 CBobOoauoe nagenne ten. OnbITh
lanunes
PaBHOMEpHOE ABMXEHUE 11O
9 okpykHocTH. Ilepron u yacrora bubmmnoreka HOK
oOparmienust. JInneitHas u yriosast https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 [leHTpOocTpeMuTENbHOE YCKOPEHHE
1 ITepBb1it 3akoH HproToHa. Bexkrop bubmmnoreka HOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnmnoreka HOK
PaBHOnelicTBYIOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubmuorexa [JOK
Cynepnosunus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1a4d Ha npuMeHeHUe bu6muoreka [JOK
3ak0oHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka bu6muoreka [JOK



https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
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Pemrenne 3agad mo reme «Cuia

https://m.edsoo.ru/ff0aeca2

16
YIPYTOCTH
17 Jlaboparopuas pabota «OnpeneneHue bubnmnoreka HOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6nmoreka [IOK
18 Cuuta Tpenus https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bubmuorexa [IOK
TPCHUS» https://m.edsoo.ru/ff0afa26
Jlaboparopnas pabota "Onpenenenue bubmmoreka [JOK
20
Kod(ppuImeHTa TpeHU CKOIbKCHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3amau o reme "3akoHbI
21 Herorona. Cuna octu. Cuna bubmmorexa [JOK
. YHPYTOCTH. https://m.edsoo.ru/ffOafb8e
TPEHUS
Cuna TsDKeCTH ¥ 3aKOH BCEMUPHOTO
22 TATOTEHUS. Y CKOpEeHHE CBOOOTHOTO bubmmorexa [IOK
’ p A https://m.edsoo.ru/ff0af044
TaICHHUS
Ypok-koHpepenmus "JIBrmkeHue Ten
23 BOKPYT TPaBUTAIIMOHHOTO IIEHTpa
(Conneunas cucrema). ['amaktuku"
Pewmenune 3anau no teme "Cuia
24 TSDKECTH Y 3aKOH BCEMUPHOTO brbmmorexa LTOK
Y P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
[IepBasg kocMHuueckas CKOPOCTb. bu6muoreka [JOK
25
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTeprabHOW TOUYKH.
i bubmuoreka [{OK
26 AOGCOIIOTHO TBEPIOE TEIIO.

PaBHOBecue TBEpOTO TENA C

https://m.edsoo.ru/ff0afe36
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https://m.edsoo.ru/ff0afa26
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3aKpEIUIEHHONW OCBIO BPAILCHHUS.
MowmeHnT cuibl. LleHTp TsokecTn

PaBHOBecue MaTepuaJbHONW TOUKHU.
AOGcomoTHO TBEPOE TEIIO.

27 PaBHoBecue TBEpAOTO TENA C
3aKpEIUIEHHOW OCBIO BPAILCHHUS.
MowmeHnT cuibl. LleHnTp TsokecTn
28 Pemenue 3agad mo reme "MomeHT bubmuorexa [JOK
cuibl. Lentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
29 TeMe "MeXxaHU4eCKOe JIBH)KCHHE bubmorexa HOK
N ”ﬂ ’ https://m.edsoo.ru/ff0b0408
BzaumopeiictBue ten
KonTponbHas pabora no teme
30 "MexaHn4YecKoe ABUKEHUE bubmmorexa [JOK
N g | ' https://m.edsoo.ru/ffOb06ec
BzaumopeiictBue ten
Nmnynee Tena. Umnynbe cuiibl. 3aKoH
31 COXpaHEHUs UMITyJIbca. YTIPyroe u bubmorexa LOK
P yiRea. TPy https://m.edsoo.ru/ff0b07fa
HEYIMPYyroe B3auMOJIeHCTBUE
Pemenue 3agau mo teme "3akoH bu6nmorexa LIOK
32 "
COXpaHEHUsl UMITYJIbCa https://m.edsoo.ru/ff0b096c
33 VYpoxk-koHpepenuus "PeakTuBHOE
IBUKEHHE B IPUPOJE U TEXHUKE"
bubmmoteka IIOK
34 M 0
CRAUHACCkad pabota v MOIHOTTD https://m.edsoo.ru/ff0b0a84
PaboTa cytbl TSKECTH, CHITBI but6mmoreka [IOK
35
YIPYTOCTH U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
36 JlabopaTtopHas pabora «OnpeneneHue

paboThI CUIIBI TPEHUS MTPU



https://m.edsoo.ru/ff0b02b4
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PaBHOMCPHOM ABWIKCHUU TECJIa 110
rOpHSOHTﬂJ’IBHOﬁ ITOBEPXHOCTU»

CBs3b 9HEprUH U pabOTHI.

37
ITorenumanpHas SHEpPIrust
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 .
KUHETUYECKON SHEPrUu https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUs SHEPTUU B
MEXaHHUKe
40 Jlaboparopuas padota «3yueHue bubnnorexa [JOK
3aKOHA COXPaHEHUs YHEPTUN» https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe ABMIKEHHE U €TO bubnunoreka LIOK
XapaKTEPUCTUKHI https://m.edsoo.ru/ff0b1858
42 3aryxaromue KojeOaHusl. bubmmoreka [JOK
BremnyxaeHnasie koebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTnyecKkuii ¥ Npy>KUHHBIA
MasTHUKH
VYpok-uccnenoBanue «3aBUCUMOCTh
44 r[ep nozaa KOJIHeGaHI/IP'I OT JKE€CTKOCTH brbmmorexa LTOK
pHoL https://m.edsoo.ru/ff0b197a
MIPYKUHBI U MAcChl Tpy3a»
45 [IpeBpamenue 3Hepruu npu
MEXaHHUYECKUX KOIeOaHMSIX
Jlaboparopnas padota «Onpenenenue
46 qaCTome Hpne pfo a KOﬂe6a§H2j71 bubmmorexa LIOK
PHOA https://m.edsoo.ru/ffOblaec
MIPYKUHHOTO MasTHUKA
JlaGopatopHnas pabota «IIpoBepka
47 HE3aBUCHUMOCTH Nepro/ia KojaeOaHmi bubmuorexa [JOK

rpy3a, MOABEIIEHHOTO K HUTH, OT
MaccChl Tpy3a»

https://m.edsoo.ru/ff0b197a
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48

Mexaunueckue BoiaHbI. CBOWCTBA
MeXaHW4YeCcKux BOJH. [IpomonbHbIC 1
MOTNIEPEYHBIE BOJIHBI

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepeHmnus "MexaHndeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOJTHBI"

50

51

3Byk. PactipocTpaneHnue u oTpakeHue

3ByKa

Ypok-uccnenosanue "HabmroneHue
3aBHCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTUUYECKUI1 pe30HAHC

53

54

55

Ypok-koHpepeHus "YIbTpa3ByK U
nHOPa3BYK B IPUPOE U TEXHHUKE"

IloaroToBka k KOHTpOJ’IBHOﬁ pa60Te oo

TeMe "3aKOHBI COXPaHEHHSI.
Mexannueckue kojaeOaHus ¥ BOJHBI"

KonTponbHas padota no teme

"3akoHbI COXpaHeHUs. MexaHn4eckue

KOJIEOaHUA U BOJIHBI"

bubnuoreka [{OK
https://m.edsoo.ru/ffOb23ca

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb25f0

56

DNeKTPOMarHuTHOE TOJIE.
3J'ICKTpOM&FHHTHBI€ BOJIHBI

bubmmoteka IIOK
https://m.edsoo.ru/ffOb2abe

57

58

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koudhepennus "llkana
AJEKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBanue 31€KTPOMarHUTHBIX
BOJIH JIJISI COTOBOM CBS3H"

but6mmoreka [IOK
https://m.edsoo.ru/ffOb2fe6



https://m.edsoo.ru/ff0b21fe
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VYpok-uccnenosanue "M3yuenune

59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C ﬁ;ﬁ?ﬁ;fg;?ﬁ}; Ob2c6e
HOMOLIBI0 MOOMIILHOTO Tenedona” " '
Pemenue 3agau Ha onpeneneHue

60 YaCTOTHI U JJIMHBI 3JICKTPOMAarHUTHOU
BOJIHBI
DneKTpOMarHuTHas MpUpo/ia CBETA.

61 CxopocTts cBeTa. BonHoBbIE cBOCTBa bubmmorexa [JOK
cBeTa https://m.edsoo.ru/ff0b31d0
Uctounuku cBeta. [IpsimonuneitHoe

62 pacnpocTpaHeHHe cBeTa. 3aTMEHUs bubmmorexa [IOK
Conmia u Jyss: https://m.edsoo.ru/ff0b3658
3aKOH OTpa)K€HUs CBETA. 3epKaia.

63 Pemenue 3amau Ha npuMeHEHNE buGnuorexa [IOK
3aKOH OTPAKEHHA CBeTa https://m.edsoo.ru/ffOb38c4

64 [Ipenominienue cBeta. 3aKoH bubmmnoreka HOK
MPETOMJIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaXKEHUE CBETA.

65 Hcnonbs3oBanue MogIHOTO BHYTPEHHETO ]r?tlfr?snll//lr(r)]T:clj(se:)(])lg/I:f Ob3c5e
OTpaXEHUS B ONTUYECKUX CBETOBOIAX
Jlaboparopnas pabota "HccrnenoBanue

66 3aBUCUMOCTH yTJia MPEJTOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJIeHUs Ha
rpanune "Bo3ayx-crekno’"
Ypok-koHpepennus "Micnons3oBanue

67 MOJIHOTO BHYTPEHHETO OTPAKEHHUS:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS CBSI3b"

68 JIuuzpl. OnTHYeCKast Cujia JIMH3BI bubnuotexa [JOK



https://m.edsoo.ru/ff0b2c6c
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https://m.edsoo.ru/ffOb3f2c
bubnunoreka LIOK

69 [TocTpoenne n3o0paxeHU# B TMH3AX https://m.edsoo.ru/ffob4dda
JlaGoparopnas padora "Omnpenenenue

70 (bOKyEHOFg paCSTO}IHI/I}I u OII)ITH‘ICCKoﬁ bubmmorexa [JOK

. https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOIIEH JTMH3HI"

7 Ypok-koHpepenmus "OnTudeckue bubmmoreka [JOK
JIMH30BbIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmorexa LIOK

https://m.edsoo.ru/ff0b4684

73 Ypok-koHpepentus "lederTo
3penus. Kak coxpanurts 3peHue"

Pa3noxxenue 6enoro ceera B CIEKTp.

74 Omnebitel HetoTona. Crnoxenue bubnnorexa [JOK
CIIEKTpaJIbHBIX LIBETOB. [{ucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
JlaGopatopnas padora "OnbITh O
pas3NoXeHuto 06e0ro cBeTa B CIEeKTp U

75 BOCIIPHUSATHIO L[BETA ITPEIMETOB IPU UX bubmmorexa LIOK

https://m.edsoo.ru/ff0cOe2a
Ha0JII0/IEHUY Yepe3 I[BETOBbIE
¢bunabTphl"
VYpok-nipaktukym "BonHoBbIE

76 CBOICTBa CBETA: AUCIIEPCHS,
uHTepepeHys u audpaxus”

77 Omnsitel Pe3epdopaa u ruianerapHas bubnuotexa [JOK
MOJIENb aTOMa https://m.edsoo.ru/ff0c12a8

78 [Toctrynater bopa. Moaens atroma bopa

79 Hcnyckanue 1 MOTJIOLIEHUE CBETA bubmuoteka [IOK
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atoMoM. KBauTtel. JInnenuarrie
CIIEKTPBI

https://m.edsoo.ru/ff0c144c

VYpoxk-npaktuky™m "Habmronenne

bubnmoreka [IOK

80 CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550

81 PagnoakTUBHOCTE U €€ BUIIBI bubnnorexa LHOK

https://m.edsoo.ru/ff0c1672

82 Crtpoenue atoMHOTO spa. HykiionHas bubnmnoreka HOK
MOJIENb https://m.edsoo.ru/ff0c18ac

83 PannoakTuBHBIC IpEBpaIICHUSI. bubnnorexa [IOK
N3oTomsl https://m.edsoo.ru/ff0clal4

84 Pemenue 3agau o teme: bubmuoreka [IOK
"PanuoakTuBHBIC peBpalieHus" https://m.edsoo.ru/ffOclb4a

85 [lepuon monypacnanga
VYpoxk-koubepenmus "PagnoakTuBHBIC

86 I/ILS'Iy‘IeHI/Ii(Ib Bpanpoz[e, MeIULIMHE, buGnuorexa [IOK

| https://m.edsoo.ru/ff0c2126
TEXHHUKE
Snepubie peaknuu. 3aKOHBI
87 COXE))aHeHI}/;I)H 3a111ﬂ)1030r0 1 MacCOBOTO bubmorexa HOK
https://m.edsoo.ru/ff0c1c58
qucen

88 DHeprus CBA3U aTOMHBIX siaep. CBs3b bubnmnorexa [JOK
MacChl U SJHEPTUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau no reme "AnepHeie
peakuun"

90 Peakuuu cuHTe3a u geneHusd saep. but6mmorekxa [IOK
Uctrounuku sHeprun ColiHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koudepenmus "Anepras

91 sHepreTHKa. JlercTBus

pPaarOaKTUBHBIX I/ISHWGHI/II\/’I Ha )XHUBbIC
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opraHu3mbl"

[ToaroroBka Kk KOHTPOJIBHON paboTe 11O
TeMe "DJIEKTPOMAarHUTHOE TOJIE.

bubnmoreka [IOK

92
DNEeKTPOMarHUTHBIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBantoBsie siBeHus"
Kontposbhas pabota mo teme
93 "DNEeKTpPOMarHuTHOE MOJIE.
DNEeKTPOMArHUTHHIE BOJHBI.
KBanToBsbic siBieHus"
[ToBTOpeHME, 0600IIECHNE.
94 JlaGoparopubie paboThI MO Kypc bubmorexa HOK
" P pu P | pey https://m.edsoo.ru/ff0c245a
B3aumoneiictBue Ten
[ToBTOpenue, o6o0menue. Pemenue
95 ACYCTHBIX M KaYECTBEHHBIX 3a7a4 10 bubmmorexa [JOK
P | | 8 https://m.edso0.ru/ff0c2572
Teme "TernnoBbie MPoIecChl
[ToBTOpenue, 06o61eHue. Pemenne
96 ACYETHBIX M KaYCCTBEHHBIX 3aa4 110 bubmorexa [JOK
P . https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TermioBbix aBurarenci"
[ToBTOpenue, 06o61eHue. Peenne
97 ACYETHBIX U KaYeCTBEHHBIX 3a]1a4 110 bubmmorexa [IOK
P " .\ https://m.edso0.ru/ff0c2b30
teme "KIIJ[ anekTpoycTaHoBOK
IToBTOpenue, o6o0mIEeHNE.
98 JlaGoparopHble paboThI MO Kypc bubmorexa HOK
" patop P " ey https://m.edso0.ru/ff0c2¢c52
CBeTOBbIC SBJICHUS
IToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH 10 TeMe ""3aKOHBI bubmorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXPAaHEHHUS B MEXaHHUKE
100 [ToBTOpenue, o600menue. Pabora ¢ bubnunoreka [JOK
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Tekctamu 1o teme "Konebanus u
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BOJIHBI"
bubnunoreka LIOK
101 HToroBast KOHTpOJIbHAs paboTa 1 https://m.edsoo.ru/f0c3044
[ToBTropenue, o6o6menue. Pabora ¢
102 TekctaMu 1o Teme "KBaHToBas u 1
sanepHas Gpusnka"
OBLIEE KOJIMYECTBO YACOB 10 102 27

[NPOT'PAMME
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IMPOBEPSIEMBIE NPEJMETHBIE PE3YJBbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMbBI OCHOBHOI'O

7 KJIACC

OBHLIEI'O OBPA30BAHUA

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

11

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

13

14

1.5

pa3indaTth ABJICHHUA 110 OIMHMCAHHMIO HX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIHUX JaHHOC (1)I/I3I/I‘-ICCKO€ SAIBJICHUC

pacrio3HaBaTh TPOSIBICHHE WM3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KaloIeM MHpE, B TOM 4YHCIIe (U3UYECKUE SBICHHUS B MPHUPO/IE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIATH

CyIIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUIN

ONMCHIBaTh H3YYCHHbIE CBOMCTBA Tel MU (DU3MUECKHUE SIBJICHMUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIHYHH, WX
0003HaueHMsI M €AUHULIB! (PU3NYECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JAPYTHUMH
BEIMYMHAMHU,  CTPOUTH  TpaQUKHd  H3YYEHHBIX  3aBHUCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H 3allMChIBaTh €ro MaTeMaTU4YecKoe

BBIPAXKCHUC

1.6

1.7

OOBSCHATh (PU3UYECKUE SIBICHUS, MPOLECChl U CBOMCTBA Tell, B TOM
YUCI€ W B KOHTEKCTE CHUTYallMi MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CICACTBEHHBIE CBS3H, CTPOUTH
oObsicHeHne w3 | — 2 JIOTMYeCKWX ImaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3MUYECKHUX SIBICHHUH, PU3MUECKUX 3aKOHA MU

3aKOHOMEPHOCTHU

pemarh pacuéTHble 3aaud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U
dbopMyIbl, CBS3bIBAIONINE (DU3MUECKHE BETUYMHBI: HA OCHOBE aHAN3a
YCIOBUS 3aJladyd  3alliChIBaTh KPATKOE YCJIOBHUE, IMOJICTaBIISATh

(I)I/I3I/I‘{CCKI/IC BCJIIMYMHEBI B (I)OpMyJ'IBI Hu IpOBOAUTH pacqéTm, HaxoIHuTb



1.8

1.9

CIIPpaBOYHEBIC OTaHHBIC, HeO6XOI[I/IMI>IC AJig p€IICHUA 3aaa4, OICHHUBATh

PEATMCTUYHOCTD MOTYYCHHOHN (pr3nuecKol BEIIMUUHBI

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH IMTOMOIIA
bu3NYECKUX METOJOB, B ONHMCAHUU HCCIECJOBAHUS  BBIICIATH
MPOBEPSAEMOE MPEAIION0KEHUE (rumoresy), pasiMyarb U
MHTEPIPETUPOBATh MOJyYEHHBIH pe3ysbTaT, HAXOAUTh OLIMOKH B

XOJ¢ OIlbITa, ACJaTh BBIBOJBI I1O €TI0 pC3yJibTaTaM

IPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SBICHUNA WIIH
dbusznyeckux  CBOMCTB  Ten:  (GopMynHpoBaTh  MPOBEpsSEMBbIE
OPEANONIOKEeHUs,, CcoOUpaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO

060py,I[OBaHI/I$I, 3alliMChIBATh X0/ OIIbITa U (bOpMyanOBaTb BBIBOJbI

1.10

BBINOJIHATh NPSAMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(PPOBBIX MPHUOOPOB, 3aMHMCHIBATH TOKA3aHUS NMPUOOPOB C YIETOM

3aJIaHHOW a0COJIFOTHOM MTOTPENTHOCTH U3MEPEHUI

1.11

1.12

NPOBOJIUTH  HMCCICIOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JApPYroll C MHCIONb30BAHUEM IIPSAMBIX HW3MEPEHU,
y4acTBOBaTh B IUIAHUPOBAHMU YYEOHOTO HCCIIEIOBAaHUS, COOMpPATH
YCTaHOBKY M BBIIIOJIHATH U3MEPEHMSI, CIIEAys NPEUI0KECHHOMY IUIaHY,
(UKCUpOBaTh PE3yabTaThl MOJYYCHHOW 3aBUCHMOCTH (PH3HUUECKUX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOIUI U TpapUKOB, JIe1aTh BbIBO/IbI

10 pe3yJibTaTaM HCCIeI0BaHU

MMPOBOAWUTL KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHMH, CJICAYyA
HpeHHO)KCHHOﬁ HWHCTPYKIUU: IIPA BBINIOJIHCHUHA H3MepeHHI>i CO6I/IpaTL
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCINYHHBI

1.13

1.14

1.15

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000PYI0BAaHUEM

YKa3pIBaTh TPUHIMIBI  JIEACTBUS TMPUOOPOB M TEXHUYECKUX
YCTPOMCTB, XapaKTepU30BaTh MPUHIMMBI JACHCTBUS H3YUYEHHBIX
MpUOOPOB M TEXHUYECKUX YCTPOMCTB C TOMOIIBIO HMX OIMUCAHUSA,
UCTIONB3YSl 3HAHUS O CBOWMCTBAX (PUBMYECKUX  SIBICHUH W
HE0OXoauMBbIe (PU3NYECKHUE 3aKOHBI i 3aKOHOMEPHOCTH

MPUBOAUTH TPHUMEPHl (HaXoauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUYECKOTO UCIIOIh30BaHUs (PU3UYECKUX 3HAHUHN B TIOBCETHEBHOM

KU3HM 11 oOecriedeHHs O€30MacHOCTH MpU  OOpalieHuu ¢




1.16

1.17

1.18

npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaHEHHSI 3/I0POBbS U

COOJTIOZICHHSI HOPM SKOJIOTHUYECKOTO TIOBEJICHUS B OKPYKAIOIIEH cpene

OCYILECTBIISITh OTOOP MCTOYHHKOB MH(pOpManuu B cetu MHTEepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUM U NYTEM CPAaBHEHMs DPa3jIU4HBIX HCTOYHUKOB
BBIJICJIATE MH(OPMALMIO, KOTOpasl SABISETCd IPOTHMBOPEUMBON HIIU

MOJKET OBITh HEIOCTOBEPHOU

UCII0JIb30BaTh pu BBIIIOJTHEHUH y4eOHBIX 3a/IaHU I
HAyYHOTIOMYJISIPHYIO ~ JIUTEpaTypy  (QU3UYECKOrO0  COACpIKAHMS,
CIpaBOYHBIE MaTepHalbl, pecypcbl ceTu MHTepHeT, BIaAeTh
npuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, IpeodpazoBaHus nHpopmanuu

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

Co3/1aBaTh COOCTBEHHBIE KPAaTKHE NMMCHhbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YMcCie MyOJUYHO JIeNaTh KpaTKUe COOOIIEHHUS O
pe3yibTatax IPOEKTOB WM YYEOHBIX HCCIEJOBAHUN, NPU 3ITOM
IPaMOTHO HCIIOJIB30BaTh H3Y4YEHHBIM NOHATHUMHBIM anmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC HpeBeHTaL{Heﬁ

1.19

8 KVIACC

IIPYU BBINIOJHEHUH YYEOHBIX IIPOEKTOB M UCCIIEI0BAaHUI paclpeeiiaTh
00513aHHOCTH B IpYIINIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a]lauaMH,
CIEINTh 3a BBIIIOJIHEHWEM IUIAHA JIEWCTBHM, AaJIE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENBHOCTh TPYINIbl, BbICTPaUBATh
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBASI MHEHHE

OKPY’KaOIIHUX

Kona
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111eT0 00Pa30BaAHUA

HCIIOJIB30BaTh IOHATHA

pas3indaTth SABJICHUA IO OMHCAHUIO HUX XapaKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/ISI/UICCKOC SABJICHUC

13

pacno3HaBaTb MPOABJIICHHUC HN3YUCHHBIX (I)I/I3I/I‘-IGCKI/IX SIBIICHUII B

OKpYXaroIlleM MHUpEe, B TOM 4uciie (pU3NYECKUE SIBICHUS B MPUPOJE,




14

1.5

IPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 33aauy B y4EOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUCCKUX SIBICHUN

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (DU3MUYECKHE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MYECKHII  CMBICA  HCHOJB3YyEMBIX  BEJIMYHH,
0003HaueHMsI ¥ €AUHULB! (PU3HUECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIIME JIAaHHYIO  (PU3MUYECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTh  TIpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(GUBHYECKUX BEIMYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MUECKHUE SIBICHUS W IMPOIIECCHI,
WCIIONb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM JaBaTb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3allMChIBAaTh €ro MaTEeMaTU4YeCKOoe

BBIPA’XXCHUC

1.6

00BACHATH (hHU3MUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyallud MPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 1
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbIO 1 — 2 H3y4YeHHBIX CBOICTBA

(1)I/ISI/I‘IGCKI/IX HBHGHHﬁ, (1)I/ISI/I‘ICCKI/IX 3daKOHa HUJIM 3aKOHOMCPHOCTH

1.7

1.8

pemats pacy€THble 3a1auu B 2 — 3 AeMCTBUSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBAOLIME (PU3UUECKUE BEIUYMHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelIeHus, MPOBOAUTh pacu€Thl U CPaBHUBATH
NOJy4eHHOEe 3HaueHue (U3NYeCKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MpPHU IOMOIIU
(U3MYEeCKUX METOJIOB, UCTIOb3Ys ONMCAaHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TIPEIIOJIOKEHUE, OLICHUBATh IPABUIBHOCTH IMOPSIKA

MMPOBEACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

1.9

1.10

MPOBOANWTH OMBITHl MO HAOMIOACHUI0 (U3HUYECKUX SBICHUN WIH
(U3MYEeCKUX ~ CBOWCTB  Tel:  (POPMyIHpPOBaTH  IPOBEPSEMBIC
MPENIONIOKEeHNs, CcoOUpaTh  yCTAaHOBKY W3  MPEAJIOKEHHOTO

000py/I0BaHusl, ONUCHIBAThH XO/1 OMbITA U (POPMYIUPOBATH BHIBOIBI

BBITIOJHATE IMPAMBIC H3MCPCHHUA C HCIIOJIBb30BAHUEM aHAJIOT'OBBIX

HpI/I60pOB U JaT4UKOB (I)I/ISI/I‘-ICCKI/IX BCJIMYNH, CPABHUBATL PC3YJIbTATLL



HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAWTH  HCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEIIMYUHBI OT JPYrol C MCHOJIb30BAHUEM IMPSMBIX HW3MEPEHUN:
IUTAHUPOBATh HCCIIEZIOBAHKUE, COOMpATh YCTAHOBKY M BBINOJHSTH
U3MEpEHUs, CIeAysd MPEeAoKEHHOMY  IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCHUMOCTU B BUJAE TaOMUIl U TpadUKOB,

ACJIaTh BBIBOALI 110 PE3YyJibTaTaM UCCICAOBAHHUA

MPOBOAWTh  KOCBEHHBIC  HM3MEPEHHS  (PU3UYECKHX  BEIUYHH:
IUTAHUPOBATh U3MEpPEHUs, COOUpaATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys TPEMIOKEHHOM MHCTPYKUMHU, U BBIUUCIATH 3HAUYCHUE

BCIIMYHHBI

1.13

1.14

1.15

1.16

1.17

CO6J'IIOI[aTL npaBujia TCXHHUKH 0€e301acHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYIOBaHHEM

XapaKTepu30BaTh MNPUHLUIMBI JIEHCTBUS HU3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HMX OIMCAaHUSA, HCIOJIB3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUMH U HEOOXoauMble

¢uznyecKknue 3aKOHOMEPHOCTH

pacio3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATHUYHBIM PUCYHKaM, COCTABJISAITH CXCMbI
SJICKTPHUICCKUX ueneﬁ C MOCICAOBATCIIBHBIM MW IapalJICIIbHBIM
COCAMHCHUEM 9JICMCHTOB, pa3ianyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUYECKUX LIETIEH

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOU
KU3HU g oOecriedeHusi 0e30MacHOCTH TIpH  OOpalieHHuu C
npubopaMu U TEXHUYECKHUMH yCTPOUCTBAMU, COXPAHEHHUSI 3I0POBBS U

coOII0ICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBEJIEHUS B OKpY-KaIoIlel cpene

OCYIIECTBIISATh TOUCK MHPOPMAINHU (PU3NUECKOTO COJIEPKAHUS B CETH
NHTepHeT, HA OCHOBE HUMEKOUIMXCSA 3HAHUW M IYTEM CpPaBHEHHUS
JIOTIOJTHATEIFHBIX HCTOYHUKOB BBIJACIATH WHGOPMAINIO, KOTOpas

SABIIACTCA HpOTHBOpC‘IHBOﬁ WJIA MOYKET OBITh HCHOCTOBCpHOﬁ

1.18

UCMOJb30BaTh NPU  BBINOJHEHHMM YYEOHBIX 3aJaHUA  HAy4YHO-
MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE
MaTtepuaisl, pecypchl cetu HHTepHer; BiazeTte  npuéMamu

KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIIMU U3 OJIHOU




3HAKOBOMW CHCTEMBI B IPYTYIO

1.19

1.20

C0O3/1aBaTh COOCTBEHHBIC MUCHhMEHHbBIC  KPATKHE YCTHBIC COOOICHHS,
0000mas wHPOPMAIMIO U3 HECKOIbKUX HCTOYHUKOB (PH3UUIECKOTO
COZICp)KaHHs, B TOM 4YHUCIC IMYyOJMYHO MPEACTABIATh PE3yIbTAThI
NPOCKTHON WJIM HMCCJICOBATEILCKON  JCSATEIBHOCTH, IPH 3TOM
IPaMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIA ammapar Kypca

(bU3MKH, COMPOBOXKIATH BHICTYIUICHUE ITPE3CHTAIIUCH

IPU BBIMOJHEHUH y4eOHBIX NMPOEKTOB M UCCIECIOBAaHUNA (PU3NUIECKUX
IPOLIECCOB paclpenessTh 00f3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAUTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBUM M KOPpPEKTUPOBAaThH  €ro, aJcKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIAJ, B JESITEIBHOCTb TIpPYMIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI

9 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM
06p330BaTeHLHOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

11

HCIOJIb30BAaTh U3YYCHHBIC ITOHATUS

1.2

pa3jindaTrb SABJCHUA 10 ONMHNCAHUIO HUX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (I)I/I3I/ILICCKOG SIBJICHUC

13

14

1.5

pacrio3HaBaTh IpOSIBIIEHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpYXarolleM MHUpEe, B TOM 4uciie (pU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIETAThH

CYyILIECTBEHHbIE CBOMCTBA (IPU3HAKN) PUINUECKUX SIBJICHUN

ONKCHIBaTh H3Y4YCHHBIE CBOMCTBA Tel MW (U3MUECKHE SIBJICHMUS,
UCTONB3ys (U3NYECKHe BEIMYMHBI, INPU ONHCAHUU TMPABUIIBHO
TpakTOBaTb  (U3MYECKUIl  CMBICA  HCHOJb3YEMbIX  BEJIWYUH,
0003HaueHHSI ¥ €AUHUIIBI (PU3MUYECKUX BEITMYUH, HAXOIUTH (POPMYIIBI,
CBSA3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIUYMHY C JPYTHMMH
BEIMYMHAMHU, CTPOUTH  TpapUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITHMYNH

XapaKTEpHU30BaATh CBOICTBa TCI, CbI/ISI/I'-IeCKI/Ie SABJICHUSA W ITPOLCCCHI,




UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, NpPU OTOM JaBaThb CIOBECHYIO
GOpMyIHMPOBKY 3aKOHa U 3alUChIBaTh €r0  MaTeMaTHYeCKOe

BBIPA)KCHUEC

1.6

OOBSICHATH (PU3UYECKHE MTPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyallUd IPaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBJIATh [IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKHX WIaroB C IOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOHCTBA

(1)I/I3I/I‘ICCKI/IX HBHGHI/Iﬁ, (bHSquCKI/IX 3dKOHa WJIM 3aKOHOMCEPHOCTHU

1.7

pemiate pacuéTHble 3a7auyu (omuparouiecss Ha cuUcTeMy u3 2 — 3
YpaBHEHHUI), WCIONB3Ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIIHEC
¢dbusznyeckue BETUYMHBI: Ha OCHOBE aHallu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEAOCTAIOIINE WM
M30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelIieHusl, MPOBOIUTh PacyE€Thl U OLIEHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAUCHUA CI)I/ISI/I‘ICCKOI‘/'I BCINYHHBI

1.8

paciio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOXHO PCIIWUTb IIPpU IIOMOIIU
(1)I/I3I/I‘-ICCKI/IX MCTOAOB, MCIIOJIB3Yysl ONNMCAHUC HCCIICIOBAHHA, BBIACIATH
IMPOBECPACMOC IIPCAIIOJIOKCHHUEC, OLCHUBATH IIPABUJIBHOCTDL IIOPAAKaA
MMPOBCACHUA HCCIICAOBAHWA, [ACJIIaTb BbIBOJAbI, HWHTCPHPCTUPOBATH

PE3YyIIbTAThL Ha6HIO,Z[eHI/Iﬁ U OIIBITOB

1.9

MPOBOJANTH OIBITHl 10 HAOJIOMCHUI0 (U3NYSCKUX SBICHHA WIN
(bU3MYECKUX CBOWCTB TENI: CAMOCTOSTEIHHO COOMpAaTh YCTAaHOBKY U3
n30bITOYHOTO Habopa 000pYyIOBaHUsA, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOBI

1.10

1.11

1.12

OPOBOJUTH MPH HEOOXOAMMOCTH CEpUI0 TMPSIMBIX H3MEPEHUH,
ompenensisi CpeaHee 3HAYCHHE HW3MEpsieMOol BeTUYHHBI ((POKyCHOE
paccTosHUe coOuparomeil JMH3bI), 000CHOBBIBATH BBIOOP crocoOa

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

IIPOBOAMTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C
HCIIOJIb30BAaHUEM IPSAMBIX M3MEPEHUN: IJIAHUPOBATh HCCIIEIOBaHUE,
CaMOCTOSITENIbHO CcOOUpaTh YCTAaHOBKY, (DPUKCHUpPOBATH pE3YJIbTAThI
MOJYYEHHOM 3aBUCHUMOCTH (U3UYECKUX BEJIWYMH B BUAC TaOIUIHU

T‘pa(l)I/IKOB, JACJIaTh BBIBOAKI 110 PE3yJIbTaTaM UCCICOAOBAHHUA

IMPOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/I31/I'-IGCKI/IX BEINYHNH:

IJIaHWPOBATh U3MCPCHMU, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAaHOBKY



U BBIIOJHATh HW3MEpPEHUs, Cienys MpeIoKEHHOW HHCTPYKIIHUH,
BBIYUCIIATh 3HAYEHUWE BEIWYUHBI M aHAIM3UPOBATh IOJIyYCHHbIE

PE3yNbTaThl ¢ YYETOM 3aJJaHHOM MMOTPEIIHOCTH U3MEPEHU I

1.13

1.14

CO6J'IIO,I[aTB ImpaBujia TEXHUKH 0e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYIOBaHUEM

pa3inyaTth OCHOBHBIC MPHU3HAKH M3YYEHHBIX (PU3MUECKUX MOJEINeil:
MaTepHalbHasi TOYKa, a0COIOTHO TBEPJIOE TEJI0, TOUSUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAas JIMH34, IIJAHETapHas MOJENb aToMa, HYKJIOHHAas

MOZACIIb aTOMHOI'O AApa

1.15

1.16

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YUYEHHBIX NPUOOPOB H
TEXHUUYECKHUX YCTPOMCTB C ONOpPOMl HAa HX OMNHMCAHMS, HCIOIb3Ys
3HaHHUA O CBOMCTBaX (DU3MUYECKUX SBJICHUA U HEOOXOIUMBIE

¢uznyecKkre 3aKOHOMEPHOCTH

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHICHUU Y4eOHO-IIPAKTHUYECKUX
3a]a4, ONTUYECKUE CXEMBI JJIsl IOCTPOEHUSI U300paKEHUH B IJIOCKOM

3epKaje 1 coduparomieit TmH3e

1.17

OPUBOAUTH TNpHUMEpbl (HAXOAUTh HMH(MOPMALMIO O MpPUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOU
KHU3HM JUid  oOecriedeHHss O€30HacHOCTH TpU  OoOpallleHHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaHEHMSI 3/I0POBbS U

C06J'IIOI[6HI/I$I HOPM 5KOJIOTUYCCKOTO IOBCACHUA B Oprma}omeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK MHPOPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENIBHO (QOpMyNIHpys TOWUCKOBBIA  3arpoc,
HAaXOAUTh TYTU  OINpPEHECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
nH(popMalMi Ha OCHOBE WMEIOIIMXCS 3HAHWM W JIOMOJIHUTEIHHBIX

HCTOYHUKOB

1.19

UCMOJb30BaTh NPU  BBINOJHEHUM YYEOHBIX 3aJaHMA  HAy4YHO-
MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE
MaTtepuaisl, pecypchl ceth MHTepHeT; BiaxeTe NpuéMaMu
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIIUU U3 OJTHOU

3HAKOBOM CHUCTEMBI B IPYTYIO

1.20

CO31aBaThb COOCTBEHHBIE IHCHbMEHHBIE U YCTHBIC COO6IJ.I€HI/IH Ha

OCHOBE I/IH(I)OpMaHI/II/I N3 HCECKOJIBKHX HCTOYHUKOB (1)I/ISI/I‘IGCKOFO




coJiepkKaHus, MyOJIMYHO NPEACTABIATh PE3yJbTaThl MPOEKTHOW WU
UCCIIEOBATENbCKOM  AEATENBbHOCTH, IIPU  3TOM  T'PaMOTHO
UCIMOJIb30BaTh U3YYCHHBIHM MOHATUIHHBIN anmapar U3y4aeMoro pasjaesia
(GU3UKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAled ¢ y4&ToM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M UCCIENOBAHUN (PU3NYECKUX
MPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIINE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMH, CJIEIUTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKJIaJ] B JEATENbHOCTb TIPYIIbL, BBICTpaUBaTh
KOMMYHUKAaTUBHOE  B3aMMOJICHCTBHE,  MpPOSABISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon Kon

IIpoBepsieMble Y1€eMEHTHI COAEPKAHUA
pa3nena Jj1eMeHTa

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOILET'O MHUPA

dusznka — Hayka O mOpupojae. SIBIEHUS TPUPOIBL.
1.1 duznueckue SIBIICHUS: MeXaHWYeCKHUe, TEIIOBERIC,

OJICKTPUYCCKUE, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC

®usnyeckne BenuuuHbL. M3Mepenne Gpu3nueckux BEITHMYHH.
1.2 Ousnueckue  npubopsl.  [lorpemrHocTh  W3MEpEHHUH.

MexnyHapoaHas cucTeMa eIMHUIL

ECTGCTBCHHOHay‘lHHﬁ MCTOJ  IIO3HAHUA: Ha6J'IIOI[eHI/IC,
IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABHIXCHUC THUIIOTES,
OKCIICPUMCHT 10 IIPOBCPKE THUIIOTE3, 00BsACHEHHE

Ha0JII0JaEMOTO SBJICHUSA

1.4 Onucanne pU3NYECKUX SBJICHUN C TTOMOIIBIO MOIEICH

[IpakTrueckue pabOThI:

N3mepenue paccTossHUAN.

L5 N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
' Ornpezenenne pa3MepoB MajbIX TEJ.

N3mepenne TemiepaTypbl MpU TMOMOIIM KUIKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYPBI
INEPBOHAYAJIBHBIE CBEJJEHNA O CTPOEHUU BEILIECTBA

21 CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbl, UX pa3Mephl.
OneIThI, JOKa3bIBAIOUINE JUCKPETHOE CTPOCHHUE BELLIECTBA

I[BI/I)KGHI/IG HaCTull BCIICCTBA. CBs3b CKOPOCTH IABUKCHUSA

2.2 YacTUI[ C TeMmmeparypoidl. bBpoyHOBCkoe JBUKEHHE,

i dy3us

23 B3aI/IMO}IeI>'ICTBHe JaCTHL BCIICCTBA: IPUTAIKCHUE U
OTTAJIKUBAaHHUC

ATpeFaTHLIC COCTOAHUA  BCIICCTBA: CTPOCHUC TaA30B,

24 Kuakocted U TBEPABIX  (KPUCTAUIMYECKUX)  Tell.
B3aumocBsI3p  MEXIy CBONCTBAMH BEIIECTB B Pa3HBIX

arpe€raTHbIX COCTOAHUAX ©W HX aTOMHO-MOJICKYJISAPHBIM




CTPOCHUEM

2.5 Oco0EHHOCTH arperaTHbIX COCTOSTHUN BOJIbI

[IpakTryeckue pabOTHI:

Onenka  auaMmerpa  aromMa  METOAOM  psiioB  (c
25 HCIIOIb30BaHUEM (oTorpaduii).

OnbITH 1O HAOIIOICHUIO TEIIOBOTO PACIIUPEHHSI Ta30B.
OnpIThl MO0 OOHAPYXKEHUIO ACHCTBUSI CHUI MOJEKYJISIPHOTO

MIPUTXKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

Mexanuyeckoe JBHKEHUE. PABHOMEPHOE U HEPABHOMEPHOE

3.1
JBUKCHHE
2 Ckopoctb. CpenHsisi CKOPOCTh IpPU  HEPaAaBHOMEPHOM
' JBYKEHUM. Pacd€r myTH 1 BpeMEeHU JBUKECHUS
SIBnenune uHepuuu. 3akoH uMHepuuu. B3aumopeiicTBue Ten
3.3 KaK IpUYMHa U3MEHEHUs CKOpPOCTH JABMXKEHus Ten. Macca
KaK Mepa MHEPTHOCTH TeJa
34 IInotHocTs BemecTBa. CBSA3b IUIOTHOCTU C KOJIMYECTBOM
' MOJIEKYJ B €IMHUILIE 00bEMA BELECTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJICHCTBUS Tell
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cumbel c
' MIOMOUIBIO JUHAMOMETPA
37 SIBnenue TAroteHust U cwia TskecTH. Cuia TSDKECTH Ha
' Ipyrux miaHerax. Bec tena. HeBecomocTs
38 Cuna tpenus. Tpenue ckonpXeHNs U TpeHHUE NoKos. TpeHue
' B [IPUPOJI€ U TEXHUKE
3.9 CnoxxeHue CwJl, HaMpaBlICHHBIX [0 OJHOW MPSIMOM.
. PaBHOelicTBYIOIIIAsA CHUIT
[IpakTuyeckue paboTHI:
Onpenenenre CKOPOCTH PaBHOMEPHOTO JIBHYKEHUS (LIapuKa
B JKUKOCTH, MOJENHU 3JIEKTPHUUECKOr0 aBTOMOOWIS M Tak
3.10 naiee). OmpegeneHne CpeaHed CKOPOCTH CKOJBXCHUS

Opycka WIM IIapuKa 1O  HAKJIOHHOM  MJIOCKOCTH.
Ompenenenne  mioTHOCTH  TBEpHOro  Tena.  OTMBITHI,

ACMOHCTPpUPYIOIIUC 3aBUCHUMOCTD PacCTsKCHUSA




(medopmManum) PY>KUHBI OT MPHUIOKEHHON CHIIBI. OTBITHI,
JEMOHCTPHUPYIOIINE 3aBUCHMOCTh CHIIBI TPEHUS CKOJIbKEHUS

OT BECa TCJIa U XapaKTepa COIMpPpUKaCarOmuxCcsa HOBerHOCTCﬁ

dusnyeckue SBICHUSA B nmpupoaec: MNMpUMEPBI ABHXKXCHUA C

3.11 Pa3IMYHBIMM CKOPOCTSMM B JKUBOM M HEXKHUBOM NPUPOJE,
NeMCTBUE CUIIBI TPEHUS B IPUPOJAE U TEXHUKE
3.12 TexHu4ecKue yCTporcTBa: JUHAMOMET], MOAIIUITHUKA

JIABJIEHUE TBEPJIBIX TEJI, )KUKOCTEM 1 TA30B

4.1

4.2

4.3

HaBnenue TBEpmoro Tena. CrnocoObl yMEHbIIEHUS U

YBEJIMYEHHUS JaBJICHUS
JlaBnenue raza. 3aBHCHUMOCTH JaBlIeHUSI ra3a OT 00bEMa,
TeMIepaTypbl

[lepenaua naBieHUsT TBEPABIMU TEIaAMHU, XKUIKOCTSIMU U

razamu. 3axoH Ilackans. [TneBMaTHUECKHE MallTMHBI

4.4

3aBUCHUMOCTh  JaBJICHUS  JKUJIKOCTH  OT  T[JIyOMHBIL.
I'mapocrartuueckuii mapagokc. CooOmaromuecss COoCyIbl.

FI/II[paBJ'II/I‘ICCKI/Ie MCXaHU3MBbI

4.5

4.6

AtMmocdepa 3emnu u armocdepHoe AasieHue. [IpudnHbI
CYIIECTBOBAHUS BO3AYHIHOM 000m0ouku 3emuu. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO MAABICHUS OT

BBICOTEI HaJl YPOBHEM MOPs

N3mepenune armochepHoro pamieHus. [lpubopsr  mms

HU3MCPCHUA aTMOC(I)epHOFO JaBJICHUA

4.7

JlelicTBHE KUIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TENO.

BrrtankuBatorias (apxuMeioBa) cuia. 3akoH Apxumena

4.8

[linaBanue ten. Bo3ayxoraBanue

4.9

[IpakTudeckue pabOTHI:

HccaemoBanne 3aBHCUMOCTH Beca Tejla B BOJiE OT 00BEMa
NOrpYy>KEHHOM B JKUAKOCTh 4YacTu Tena. OmpeneneHue
BBITAJIKABAIONIEH CHIIBI, JIEUCTBYIOLIEH Ha  Telo,
MOrPY’KEHHOE B KUIAKOCTh. IIpoBepka He3aBUCUMOCTH
BBITAJIKUBAIOLIEH CHJIBI, JEHCTBYIOIIEH HA TEJIO B JKUIKOCTH,
oT macchl Tena. OnbIThl, JEMOHCTPUPYIONINE 3aBHCUMOCTD

BBITAJIKUBAIOILIEH CHJIBI, JEHCTBYIOIIEH HA TEJIO B JKUIKOCTH,




oT 00bEéMa TOTPYKEHHOM B JKHJIKOCTh YacTH Tela W OT

IUIOTHOCTH KUAKOCTH. KOHCTpympoBaHue apeomeTpa WU

KOHCTPYMPOBaHUE JOJIKH u oIpezeiieHue eé
Ipy30I0AbEMHOCTH
410 dusnueckue SBICHUS B MPHUPOJIE: BIUSHUE aTMOCHEPHOTO
' JIaBJICHUs Ha )KUBOI OpraHu3M, IUIaBaHUe pblO
TexHnuueckue  ycrpoiicTBa:  cooOmiarolecs  COCYAbI,
411 YCTPOMCTBO  BOJONPOBOAA,  THUIPABIMYECKUU  IIpecc,

MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOI Hacoc,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

51 Mexannueckast pabora
5.2 MexaHn4decKkast MOLIHOCTD
53 [IpocTeie MexaHU3MBIL: pblYar, 0J0K, HAKJIIOHHAS MIOCKOCTb.
' [IpaBuio paBHOBeCHs pblyara
5.4 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omotoe mpaBuiIo» MexaHUKU. Koaddumnment moneznoro
5.5 neiictBus MexaHu3MoB. lIpocTble MexaHu3Mmbl B OBITY U
TEXHUKE
5.6 [ToTennmanpHas SHEPTUM TeJa, MOTHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
58 [lonnas wmexaHuyeckass »HEprus. 3aKOH HU3MEHEHHUS U
' COXpaHEHHUs MEXaHWYECKON IHEPTUN
[IpakTuueckue padbOTHI:
Omnpenenenue padOTHl CHIBI TPEHHS] MPH PABHOMEPHOM
- JNBIDKEHUM Tela TI0 TOPU3OHTAIBHOW  TMOBEPXHOCTH.
. UccnenoBanue ycnoBuil paBHOBecHsl peluara. M3mepenue
KIIZl HaknmoHHOM 1utockocTy. M3yueHne 3ak0Ha COXpaHEHUS
MEXaHUYECKON IHEPTUU
5.10 ®u3nuecKkue SBJIEHUS B IPUPOJIE: PhIUary B TEJI€ YEIOBEKa
TexHuueckue  yCTpOMCTBA:  pblyar, NOABMKHBIA U
511 HETIOJBVIKHBIM OJIOKA, HAKJIOHHAs IUIOCKOCTh, IPOCTHIE

MCXaHHU3MBbI B 6LITy



8 KUIACC

Kon Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
pasneiia 3j1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE TIOJI0XKEHUS MOJIEKYISIPHO-KMHETUYECKON TeOpHH
6.1 CTpoeHus BelecTBa. Macca U pa3mepsl MojeKyd. ONBITHL,
' MOJITBEPIKTALOLITHE OCHOBHBIE MIOJIOKEHHUS
MOJICKYJISIPHOKUHETUYECKON TEOpUH
6.2 Mopnenu TBEPAOTO, JKUIKOTO M Ta3000pa3HOrO COCTOSIHHIA
' BeniecTBa. Kpucramumdeckue u amopdHbie Tena
63 OOBbsicHEHHE CBOWMCTB Ia30B, XKHUJIKOCTEH U TBEPABIX TEN Ha
' OCHOBE TOJIOKEHHI MOJICKYISIPHOKHHETUIECKOI TEOPHH
6.4 CMaunBaHue U KallWUISIPHBIE SABJICHUS
6.5 TennoBoe paciMpeHue u cxaTue
66 Temmeparypa. CBs3p  Temmeparypbl €O  CKOPOCTBIO
' TETJIOBOTO JIBIKEHHSI YaCTHUI]
67 Buytpennss sueprusi. CrnocoObl M3MEHEHHUS BHYTPEHHEH
° ' SHEPIHH: TeIUIonepeaua U CoOBepIIeHue padboThl
68 Bunsl Temonepenaud: TEIUIONPOBOJHOCTb, KOHBEKLHS,
' U3ITy9YeHNE
6.9 KonnyecTBo TemnoTsl. Y aenbHas TEIIOEMKOCTh BELIECTBA
TenmooOMeH W TeIOBO€ paBHOBecHE.  YpaBHEHHE
6.10
TEMJIOBOro OanaHca
6.11 [InaBneHne W OTBEpACBaHWE KPUCTAUIMYECKUX BEIECTB.
. VY nenpHas TEMI0Ta IIIABIECHUS
[TapooGpazoBanue u konneHcanus. Mcmapenune. Kunenwue.
6.12 VYnaenpHas ~ Temjgota  nmapooOpazoBaHMsS.  3aBUCHUMOCTb
TEMIIepaTypbl KUIIEHUS OT aTMOC(EPHOTo JaBICHUS
6.13 BnaxxnocTs Bo3iyxa
6.14 DHeprus TOIIMBA. Y 1eibHasl TEeMI0Ta CrOPaHUs
6.15 [Ipuntuns! pabots! TemoBbix aApurateneit KIIJ TemmnoBoro




JaBUraress. TemioBble OBUraTelid U 3allUTa OKPYXKAIOIIEH

cpebl

6.16

3aKOH COXpaHEHMsI U IPEBPAIICHUS SHEPrUU B TEIJIOBBIX

mponeccax

6.17

[IpakTuyeckue pabOTHI:

OmbIThl 10 OOHAPYXKEHUIO JCHCTBUS CHUJI MOJICKYJISIPHOTO
MPUTSDKECHHS.

OmnbITEl 1O BBIPAIIMBAHUIO KPUCTAUIOB ITOBAPEHHOW COJIH
WK caxapa.

OmbIThl TI0 HAOJIOJCHHIO TEIUIOBOIO PACHIMPEHUS Ta30B,
KHUJKOCTEH U TBEPIBIX TEI.

OmnpeneneHue 1aBieHUs BO3/1yXa B OaIOHE MINPHILIA.
OmbIThl, JIEMOHCTPUPYIOIIUEC  3aBHCUMOCTHh  JIABJICHHS
BO3J/lyXa OT ero 00bEéMa U HarpeBaHUS WM OXJIAXKICHUS.
[lpoBepka THIIOTE3bl JIMHEWHOW 3aBUCHUMOCTH  JUIMHBI
CTOJIOMKA JKHIKOCTH B TEPMOMETPUYECKOW TpyOke OT
TeMIIEPaTYPHl.

HaGmronenne wW3MEHEHUS BHYTPEHHEW OSHEPruu Tela B
pe3ynbTare Teronepeaayl u padoThl BHEITHUX CHIL.
HccnenoBanue siBIeHHS TEMIOOOMEHa IpPHU CMEIIUBAaHUU
XOJIOJTHOW U TOpsTY€ BOJBI.

OmpeneneHne KOJNUYECTBA TEIUIOTHI, MOJYYSHHOTO BOJIOM
MIPY TEIUIOOOMEHE C HarpeThIM METAJUIMYECKUM LIUINHIPOM.
OmpeneneHne yaenbHON TEIIIOEMKOCTH BEIIECTBA.
HccnemoBanue mporecca UCTIapeHusl.

OmnpeneneHre OTHOCUTENILHOM BIQKHOCTH BO3IyXa.

OHpCI[CJ'ICHI/Ie y,I[CJ'ILHOﬁ TCIJIOTHI IJIABJICHUA JIbJA.

6.18

6.19

@du3nyeckue SBICHUS B NPUPOAE: MOBEPXHOCTHOE
HATSDKEHUE M KaWJUISIPHBIE SBJICHUS B PUPOJE, KPUCTAIIIBI
B mpupoje, uznydeHue ConHia, 3aMep3aHue BOJOEMOB,

MOPCKHUEC 6pI/I3LI; o6pa3013aHHe POCEI, TYMaHa, NHEA, CHETa.

TexHnueckue  yCTpoOMCTBa: KallWUIsIpbl,  TPUMEpPHI

HCIIOJIb30BaHUA  KPUCTAJJIOB, JKUJIKOCTHBIN TCPMOMETD,




JATYUK TEMIIepaTypbl, TEPMOC, CUCTEMA OTOIUICHHS JOMOB,
TUTPOMETPBI, TMCUXPOMETp, IMapoBas TypOHHaA, ABUTaTENb

BHYTPEHHET0 CrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHW A

7.1 OnexTpuszanus Tei. J[Ba poga 3JEKTPUUECKUX 3apsI0B
B3aumopeiictBue  3apsokeHHbIX  Tell.  3akoH  Kyiona
7.2 (3aBMCHMOCTDh CHJIbl B3aMMOJEHCTBUS 3apsDKEHHBIX TEI OT
BEJIMYMHBI 3aps0B U PACCTOSHUS MEXTy TEJIaMH)
Onexrpuueckoe mnone. Hanpsyk€HHOCTH  AIIEKTPUYECKOTO
7.3 nosig. [IpuHIMN cyneprno3uuuy 3JIeKTPUUYECKUX Iojel (Ha
KaueCTBEHHOM YpPOBHE)
Hocurenu  snexkTpuyeckux  3apsaoB.  DJIeMEHTapHBIM
7.4 anektpudyeckuid 3apsa. Crtpoenue aroma. [IpoBogHukH u
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs NEKTPUIECKOTO 3apsiaa
- ONeKTpUYECKU TOK. Ycnosus CyILIECTBOBaHUS
' ANEKTPUYECKOr0 TOKa. MICTOYHMKYN OCTOSIHHOTO TOKa
27 JIeCTBHS 3IEKTPUYECKOTO TOKa (TEIJIOBOE, XMMHUYECKOE,
' MarHMTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U razax
. Onexrpuueckasgs nenb. Cuna  Toka.  DJEKTPUYECKOE
' HaIpsHKeHHe
29 ConpoTuBieHHE MNPOBOJHUKA. Y AEIBHOE CONPOTUBIICHHE
' BELIECTBA
7.10 3akoH OMa aJ1s yyacTKa Lenu
[TocnenoBarensHOE u napajuieIbHOe COeIMHEHNE
7.11
MIPOBOJTHUKOB
PaboTa 1 MOIIIHOCTE ANMEKTPUIECKOTO TOKa. 3akoH J[xoyrms —
7.12
Jlenna
213 DnexTpuueckue Lenud ¢ TMOTPEeOUTEeNN AIIEKTPUUYECKON
. sHepruu B ObITy. KopoTkoe 3aMblkaHue
214 IlocTosiHHBIE MarHuTHL. B3aummozeicTBHEe IMOCTOSIHHBIX

MarHuToB




MarautHoe mose. MarautHoe 1ose 3eMId U €ro 3HaYCHUE

7.15
JUTSL )KM3HU Ha 3emiie
216 OnelT Opcrena. MarHuTHoe 1oJie 3JIEKTPUYECKOIO TOKa.
. [IpuMeHeHne 2IEeKTPOMAarHuTOB B TEXHUKE
JlelicTBUE MarHUTHOIO TMOJISI HA MPOBOJHHUK C TOKOM.
217 OnexTpoABUraTeiab IOCTOSHHOTO Toka. Vcnonb3oBaHue
' 3JIEKTPOJIBUTAaTENE B TEXHUYECKHUX YCTPOMCTBAX M Ha
TpaHCIopTe
OnbiTel Dapajnes. SBieHUE 3IEKTPOMATHUTHON WHIYKIIUH.
7.18
[IpaBuio Jlenna
Onekrporerepatop. CrnocoObl MOTYYEHHS AIIEKTPUUYECKOM
7.19 SHEPTUH. DIIEKTPOCTaHIIUU Ha BO300HOBJISIEMBIX
HMCTOYHHUKAX YHEPTUU
[IpakTuueckue pabOTHI:
OnpIThl MO HAOMIOIEHUIO AJIEKTPU3ALUU TN WHAYKIHEH U
MIPU COMPUKOCHOBEHHH.
HccnenoBanue  nelCTBUS  DJIEKTPUYECKOTO  MOJIA  Ha
MIPOBOJIHUKY U JAUDJICKTPUKHU.
COopka wu mpoBepka pabOTHl DIEKTPUYECKOH  IIenu
MOCTOSIHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIBI TOKA.
N3mepenue u perynmpoBaHue HAPSIKEHUS.
290 UccnegoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO 4epe3

PE3UCTOP, OT CONMPOTHBIICHHUS PE3UCTOPa M HANpPSDKEHUS Ha
pesucrope.

OmnbITHl, TEMOHCTPUPYIOIIKE 3aBUCUMOCTD JIEKTPHUUYECKOTO
COIIPOTHBJIEHUS] TPOBOJAHMKA OT €ro JJIMHBI, IUIOIIAIH
MOTIEPEYHOT0 CEYECHHUS U MaTepuaa.

[IpoBepka  mpaBuWiia  CIHOXKEHUS  HANpPSHKEHUW — TIPHU
MOCJIeIOBATEIbHOM  COEAMHEHUHM  JIBYX  PE3HCTOPOB.
[IpoBepka mpaBwia uis CHUJIBI TOKa NpPU MapaIEIbHOM
COETMHEHUU PE3UCTOPOB. Onpenenenue paboThI

JNEKTPUYECKOT0  TOKA, HWAYIHIETO0  4Yepe3  PE3UCTop.



Onpenenenue MOIIHOCTH 3JIEKTPUYECKOTO TOKa,
BbIIECIISIEMOM Ha pe3ucrope. lMccnenoBanue 3aBUCUMOCTH
CWJIBl TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT HAINpsKEHUs Ha
nei. Omnpenenenue KIIJI wnarpesarens. WccnepoBanue
MarHMTHOTO  B3aUMOJICMCTBUSL MOCTOSIHHBIX  MAarHUTOB.
N3yueHrne MarHuTHOTO IOJISI TOCTOSIHHBIX MAarHUTOB MPU UX
o0beMHEHUH U pasfeneHud. VccnenoBanue aelcTBUA
AJEKTPUYECKOTO TOKAa HA MAarHUTHYIO CTpesky. OIBITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aMMOJICUCTBHS
KaTyLIKX C TOKOM M MarHuTa OT CWJIbl TOKa U HalpaBICHUS
TOKa B Karymike. M3yueHue nelcTBUsI MarHUTHOTO TOJIA Ha
MPOBOJHMK ¢ TOKOM. KoHCcTpynpoBanue u uzydeHue paboThl
anektpoasurarens. M3mepenune KIIJI anmekTpoaBurarenbHON
ycTaHOBKUA.  OmNBITBI 1O  HCCIEAOBAHUIO  SIBJICHUS
3JEKTPOMAarHUTHOW WHIAYKIUU: HCCIEAOBAaHUE W3MEHEHHI

SHAYCHHA U HAIIPABJICHUSA WHAYKIIMOHHOI'O TOKa

dusznyeckue SBICHUS B IpUPOAC: IJICKTPHUICCKHUC SABJICHUA B

aTMOC(i)epC, QJICKTPHUYCCTBO KHMBbIX OPraHM3MOB, MArHUTHOC

e noJyie 3eMiH, JIperd IMON0COB, POJIb MArHUTHOTO TIOJIS IS
YKU3HU Ha 3emiie, MOJIIPHOE CUSTHUE

TexHudeckue  yCTPOMCTBA:  DJIEKTPOCKOI,  aMIIepMeTp,

BOJIETMETP, PEOCTaT, CUETUYMK ODIIEKTPHUUYECKOW DHEPTHH,

799 3JIEKTPOOCBETUTENILHBIE puoopHI, HarpeBaTtesbHbIe

. JIEKTPONIPUOOPHI (mpuMepsl), NEKTPUUYECKUE

MPEIOXPAHUTENN,  JJEKTPOMArHWT,  DJIEKTPOJBHUTATENb

IMOCTOAHHOI'O TOKA, reHEPATOP MOCTOAHHOI'O TOKa



9 KVIACC

Kon

paszena

Koz snementa

[IpoBepsieMble AJIEMEHTHI COIePIKAHUS

MEXAHUWUYECKUE SBJIEHUA
8.1 Mexanudeckoe aBmxeHue. MarepuanbHas Touka. Cuctema
' oTCyéTa
8.2 OTHOCHUTEITHHOCTh MEXAaHUYECKOTO JIBUIKEHUS
8.3 PaBHOMEpHOE NMPsIMOIMHEHHOE IBUKCHHE
HepaBnomepHoe mnpsimonuHeitHoe nBuxkenue. CpemHsii u
8.4 MTHOBEHHAass CKOPOCTh Tela TMpU  HEPaBHOMEPHOM
JIBHKCHUHT
8.5 Yckopenue. PaBHOYCKOpEHHOE MPSIMOJIIMHEHHOE TBUKCHHE
8.6 CBo6ogHoe nagenne. OublThl [ anumaes
PaBHOMepHOE [BIKEeHUE 10 OKpyxkHocTH. I[lepuoxg wu
8.7 yacToTra oOpamieHus. JIuHelHas ©W yryioBas CKOPOCTH.
LleHTpOCTpEeMUTENBHOE YCKOPEHHE
8.8 ITepserit 3akon HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuit 3akoH HeroToHa
8.11 [IpuHIUIT CyNepIIO3UITUHN CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
513 Cwia TpeHMs: cujla TPEHUS CKOJIBKEHHs, CUjia TPEHHS
' MIOKOSI, TPYTHUE BUJBI TPCHHUS
814 Cuiia TSHKECTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHUE
' CBOOOJTHOTO TIAJICHUS
815 JBuxenue muaHer Bokpyr Connua. IlepBas xocmuueckas
' ckopocTb. HeBecoMocCTh U neperpy3ku
PaBHOBecue maTepualibHOW TOYKUA. AOCONIOTHO TBEPIOE
8.16
TEJO
817 PaBHOBecue TBEpAOro Tela C 3aKPEIUIEHHOM  OChIO
' BpaieHusi. MoMeHt cuiibl. LIeHTp TshkecTn
8.18 Nmnynbce Tena. M3menenne ummyinbca. UMmynbc criibl
8.19 3aKOH COXpaHCHHSI HMITYJIbCa




8.20

PeakTuBHOE IBHKEHUE

8.21

Mexanndeckas pa60Ta 1 MOIIHOCTB

8.22

8.23

Pabora cun TsokecTH, ynpyroctd, TpeHus. CBsi3b SHEPTUU U
paboThI
[loreHnmanbHas  SHEpPrUs  Tela,  MOJHATOTO  HAJ

IMOBEPXHOCTHIO Semn

8.24

[ToreHuuanbHas SHEPTUS CKATON TPY>KUHbI

8.25
8.26

8.27

8.28

8.29

Kunernueckas sneprus. Teopema 0 KWUHETUYECKOW SHEPIUU
3aKOH COXpaHEHMSI MEXaHUYECKON IHEPIUU

[TpakTuyeckue paboOTHI:

Onpenenenue cpegHe CKOPOCTH CKOJIbXKEHUs Opycka WU
JBUKEHHMS ~ IIapuKa 1O  HAKIOHHOW  IUIOCKOCTH.
OmnpezneneHue YyCKOpPEHHs Tejla IpPU PABHOYCKOPEHHOM
IBIDKEHHUH 110 HAKIIOHHOU IVIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH IIYTH OT BpPEMEHM IpHU
PaBHOYCKOPEHHOM JIB)KEHUHU 0€3 HayaJIbHON CKOPOCTH.
[TpoBepka rumore3bl: €cld IpPU PABHOYCKOPEHHOM
JIBIDKEHUU 0€3 HadalbHOM CKOPOCTH IYTH OTHOCATCS Kak
Pl HEeYETHBIX YHMCE, TO COOTBETCTBYIOIINE MPOMEXKYTKH
BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHMS CKOJIBKEHHS OT
CUJIBI HOPMaJIbHOIO JTaBJICHHUS. Onpenenenue
kodpduurenta  TpeHMs  cKojibkeHHs.  OmpeneneHue
KECTKOCTU NpYyx)UHBL. OnpeneneHue padoThl CHIIbI TPEHUS
IIPY PaBHOMEPHOM [BIKEHMM Te€ja I10 TOPU30HTAIBHON
noBepxHocTu. Onpenenenre paboThl CUIIbl YIPYTOCTH NPU
NOABEME TIpy3a C HCIOJIB30BAHMEM HEMOJABUKHOTO U

IMOJABMKHOTO OJIOKOB

dwusnyeckue SBICHHUS B TPUPOJE: TPHIUBBI M OTJIHBHI,
nBrkeHne TutaHeT CONHEYHOW CHCTEMBI, DPEaKTHBHOE
JIBUKCHHE KUBBIX OPTaHU3MOB

TexHuueckue yCTpOWCTBA: CIUIOMETD, IaTYNKHA

ITOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI
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KonebarenbHoe nBmwkeHne. (OCHOBHBIE XapaKTEPUCTUKH

o1 Koe0aHuii: Iepro/I, 4acToTa, aMIUTUTY 1A
9.2 MareMaTnyeckuii ¥ IPYKUHHBIA MasTHUKU. [IpeBpaienue
' SHEPTUH TIPHU KOJIeOATETLHOM JABHUKECHUN
0.3 3aryxaromue KojeOanus. BwIHYXJAeHHBIE KOJeOaHUSI.
' Pe3onanc
Mexanndeckue BoJHBL. CBOMCTBA MEXaHUYECKHUX BOJIH.
9.4 [IpononbHbie W TOMEpedHbIE BOJHBI. J[IMHA BOJHBI U
' CKOpPOCTb €€ pacrpocTpaHeHHs. MeXaHHMYEeCKUE BOJIHBI B
TBEPAOM TeJIe, CECMUYECKHE BOJHBI
95 3ByK. I'poMKOCTB U BbICcOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Wudpa3Byk U ynbTpa3ByK
[IpakTuyeckune paboOTHI:
OmnpezneneHne  4acTOTBl WM Iepuoaa  KoJiebaHUH
MaTeMaTHYeCKOT0 MasTHUKA.
Omnpenenenne 4acTOThl U Nepuoa KoueGaHui Npy>KUHHOTO
MasiTHUKa
0.7 HccnenoBanue  3aBUCMMOCTH  Mepuoja  KoJjeOaHWi
' MOABEHICHHOTO K HUTH Tpy3a OT [UIMHBI HUTH.
HccnenoBanne  3aBUCMMOCTH  Tepuoja  KojieOaHUi
NPY>KHHHOTO MasiTHUKa OT Macchl Tpy3a. I[lpoBepka
HE3aBHCUMOCTH TMepHuoja KoiebaHuil rpysa, MoaBEIIEHHOTO
K HUTH, OT MacChl TIpy3a © IKECTKOCTH TMPY>KUHBIL.
W3mepenune yckopeHust CBOOOTHOTO MaJeHHs
du3nueckne SBJICHHUS B NPHUPOJE: BOCIPUATHE 3BYKOB
9.8 J)KUBOTHBIMH,  3E€MJIETPSICEHUE, CEUCMUYECKHE BOJHBI,
LlyHaMH, 3XO0
0.9 TexHudyeckue  yCTpPOWCTBA:  3XOJIOT,  HUCIOJIb30BAaHUE

YIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

10.2
10.3

SHCKTpOMaF HUTHOC IIOJIC. 3HCKTpOMaFHI/ITHLIC BOJIHBI.

CBoOIICTBA 3JIEKTPOMAarHUTHBIX BOJH
[[kana 31eKTPOMarHUTHBIX BOJH

OnexkTpoMarHuTHas npupoja cBera. CKOpOCTh CBeTa.
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BoaHOBEIE cBOMCTBA CBETa
[TpakTrueckue paboTHI:
10.4 N3ydeHue CBOWMCTB 3JIEKTPOMArHUTHBIX BOJH C IOMOILBIO
MOOWJIBHOTO TenedoHa
duznueckue SABJICHUS B MPUPOJIC: OMOIOTHIECKOE ICHCTBUE
10.5 BUAMMOTO,  YIbTpa(HuOJIETOBOTO ¥  PEHTIEHOBCKOTO
W3JIy4YECHU I
10.6 TexHuueckue YCTPOKHCTBA: HCII0Jb30BaHueE
' AJIEKTPOMATrHUTHBIX BOJIH JIJISi COTOBOM CBSI3U
CBETOBBGIE SBJIEHU
11.1 JlyueBas monens cBera. MicTouHuKuU cBeTa
11.2 [IpssMonrHEITHOE pacpocTpaHEeHNEe CBETa
Otpakenue cBera. Ilnockoe 3epkayio. 3aKOH OTpaKEHUS
11.3
cBeTa
114 [Ipenomnenue cBera. 3akoH mnpesiomiieHus ceta. [lomHoe
' BHYTpPEHHEE OTPaKEHUE CBETA
11.5 Jlunza. Xop nydeit B TMH3E
116 OnTuueckast cuctema (oToammnapara, MHUKpOCKONa U
' TeJeCKOona
117 'maz kak onThueckas CcucTeMa. bINM30pyKoCTh U
' JATBHO30PKOCTh
118 Paznoxenue Oemoro cBera B crekTp. OmbiTel HbloTOHA.
' CrnosxeHue CeKTpalbHBIX I[BETOB. Jlucepcus cBeTa
[TpakTudeckue pabOTHI:
HccnenoBanre 3aBHCHMOCTH yIJIa OTPaKEHHUS CBETOBOTO
Jy4a OT yIJia MaJeHHUs.
W3ydyeHne XapakTepUCTUK H300paKEHUS TpeaMeTa B
TJIOCKOM 3epKaie.
11.9 WccnenoBanue 3aBUCUMOCTH YTJIa TIPEJIOMIICHUSI CBETOBOTO

Jqyd4a OT yIJia maJleHUs] Ha TPaHULE «BO3AYX — CTEKIION.
[Tonyuenne wu300pakeHUd ¢ TOMOIIbIO coOUparomen
JIMH3BL.

Onpenenenne POKyCHOTO PACCTOSTHUS U ONTHYECKON CHITBI

coOuparoie TMH3BL.
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OMnBITHI MO Pa3JI0KEHHUIO OEJI0ro CBETa B CIIEKTP.
OmnbITel 1O  BOCHPUSATUIO 1[BETa MPEAMETOB TMpPHU HUX

HaOJII0/ICHUU Yepe3 I[BETOBbIE (GUIIbTPHI

dusnyeckue SABJICHUS B opupoac: 3aTMCHUA COJ'IHHa u

11.10 JlyHBbI, 11BETa TEN, ONTUYECKUE sIBIICHUS B aTMocdepe (1BeT
HeOa, pedpakius, paxyra, MUPax)
1111 TexHuuyeckue ycTpoicTBa: OYKH, MEPUCKOMN, (doToanmnapar,
' ONTUYECKHUE CBETOBOIBI
KBAHTOBGBGIE ABJIEHUA
191 OnbiTel  Pesepdopma u miaHerapHas MoOJENb aToMA.
' Mogaens atoma bopa
122 Hcnmyckanue ¥ TOTJIOIIEHHE CBeTa aroMoM. KBaHTHI
' JluneituaTeie CEKTPHI
12.3 PannoaktuBHOCT. Anb(a, 6eTa- 1 raMMa-u3IydeHus
oy Crtpoenue aromHoro siapa. HykimoHHass mMoJlienb aTOMHOTO
' sanapa. N3oTonsl
128 PagnoaktuBHble mpeBpameHus. Ilepumon momypacnana
' ATOMHBIX s1EP
126 Snepubie peakiuu. 3aKOHBI COXpPaHEHUs 3apsOBOTO H
' MacCOBOTO YHCEI
12.7 OHeprus cBs3M aTOMHBIX siziep. CBA3b Macchl M SHEPTHH
128 Peakiun cunTe3a u genenust suep. Mcrounuku sHeprum
' ConHua u 3B€31
129 SnepHas JSHEPTETHKA. [eiicTBue paanoaKTUBHBIX
' U3ITy4YeHUN Ha )KUBbIE OPTaHU3MbI
[TpakTuyeckue paboOTHI:
HaGnromenne  CIUIOIIHBIX W JTUHEWYATHIX  CIEKTPOB
12.10 U3ITy4EHUs.
HccnenoBanue TPEKOB: M3MEPEHUE SHEPTHH YaCTHUIIBI 10
TOPMO3HOMY NYTH (110 hoTOrpadusm).
W3mepenune pannoakTuBHOTO (hoHA
duznueckue  SABICHUS B IPHUPOJAE:  €CTECTBEHHBIN
12.11 pPalMOaKTUBHBIA (OH, KOCMUYECKHE JIyUH, PATUOAKTUBHOE

W3JTy4YEHHE MPUPOTHBIX MHHEPAJIOB, JIECTBUE




PaZMOaKTUBHBIX U3ITyYEHUI Ha OpraHU3M YeJIoBeKa

1212 TexHuueckue ycTpoicTBa: CIEKTPOCKOI, MHIMBUYaIbHBIN
JIO3UMETp, KaMepa Buibcona

MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA

Kon IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
NMPOBEPAEMOro 0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
TpeOOBaHUS NMPOrpaMmMbl OCHOBHOT0 001ero odopazosanusi Ha ocHoBe ®I'OC

[lonnmanue ponu  (QU3MKM B HAy4yHOM  KapTUHE  MUDA;
c(hOpMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3U
U TI03HABAEMOCTU SIBICHUU MPUPOABI, O POJH DIKCIEPUMEHTa B
¢usuke, o cucremMooOpasymomeld poau (U3MKH B Pa3BUTHH
1 €CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTUH, 00 HBOIIOLUU
(UBHYECKUX 3HAHMK U WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOMU
KapTUHE MHUpPA, O BKIAJE POCCHICKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHMJAX MaTepuu (BEIIECTBO M IMOJE), O JIBMKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTEpPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTPOEHHUsI BellecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH MpPUPOAbI
(MexaHI/ILIeCKI/IX, TCIIJIOBBIX, OJJICKTPOMAarHuTHBIX U KBaHTOBBIX);
2 YMEHUE pa3inyaTh SBJICHH 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIMIUX TAHHOC (1)I/I3I/I‘-I€CKO€ SIBJICHUC,
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SBICHUMN
B OKpyxXxaromieM MHPE, BbIACIAA HUX CYHICCTBCHHBIC CBOMCTBA

(mpu3HaKH)

Bnanenne ocHOBaMH IIOHSATHHHOTO arrapara U CHMBOJIMYCCKOTO

SI3bIKa (1)PI3I/IKI/I U HUCIIOJIB30BAHHE HX IJId PCIICHUA y'-Ie6HI)IX 3aaa4,

3
YMEHHE XapaKTepH30BaTh CBONCTBA Tel, (U3NYECKUE SIBICHUS U
MIPOIIECCHI, UCTIOJNIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKUE 3aKOHBI

4 YMeH#ne OnrchIBaTh N3y4eHHBIE CBOMCTBA TeN U (DU3UUYECKHE SIBICHHUS,

HCIIOJIb3Y (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI




Brnanenne ocHoBaMHM METOJOB HAay4yHOro IIO3HaHUA C Y4ETOM
coOuro/IeHHsI TIpaBUil OE30MacHOro TpyJa: HaONoJeHHE (PU3NIECKUX
ABJICHUMN:

YMEHHE CaMOCTOSITENIbHO COOMpPATh HKCHEPUMEHTANBHYIO YCTAaHOBKY
U3 JJaHHOTO Habopa 00OpyAOBaHUS MO MHCTPYKLMH, ONUCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3yIbTAThI, ((OPMYIHPOBATH BHIBOKI;
IPOBE/ICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUN (PU3MUECKUX BEJITUYUH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpPaTh
HKCIEPUMEHTAIbHYI0 YCTAaHOBKY 110 HHCTPYKLMH, BBIYMCIATH
3HAYCHUE BEJIIMYMHBI U AHAJIU3UPOBATH IOJYYEHHBIE PE3yJIbTaThl C
y4€TOM 3aJaHHOM MOTPELIHOCTH PE3YIbTaTOB U3MEPEHUN;
NPOBEICHUE  HECIOXKHBIX  OKCHEPUMEHTAIBHBIX  HCCIECIOBAHUMN;
CaMOCTOSITENIBHO  COOUpPAaTh HKCHEPUMEHTAIbHYIO YCTaHOBKY M
NPOBOJIUTH  MCCIEJOBAaHWUE IO  HHCTPYKIUH,  IPEICTABIATH
HOJy4eHHbIE 3aBUCUMOCTH (PU3MUYECKUX BEIUYMH B BHJE TaOIMIl U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, JIEJIaTh BHIBOJIBI IO PE3yIbTaTaM

HCCIICOOBAHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TEIO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHas MOJCIbh aToMa,
HYKJIOHHasi MOJENIb aTOMHOTO sJipa) U YMEHHE MPUMEHSITb UX Ui

00BsICHEHUS! (PU3UUECKUX MPOLIECCOB

YMmeHue oOBSCHATH (PU3MUECKHE MPOLECCHl W CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallUd MpPaKTHKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISIBJISITh IPUUUHHO-CIIEICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yuyEHHBIE CBOICTBA (PU3UUECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

VYMenne pemarb pacu€TtHble 3amaun (Ha 0aze 2 — 3 ypaBHEHUN),
UCTIONB3YS 3aKOHBI W (opMynbl, CBs3bIBaOIIME (pU3HMUECKHe
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATh KpPATKOC YCJIOBHEC 3aJayu,
BBISIBJISITH HEJOCTAIONINE JaHHBIE, BBHIOMpATh 3aKOHBI W (HOPMYIIHI,
HEOOXOMMBIC Il €€ pelIeHHUs, UCTIOIb30BaTh CIIPABOYHBIE JaHHBIC,
MPOBOJIUTh PAcy€Tbl M OLIEHUBATh PEATMCTUYHOCTH MOJYYEHHOTO
3Ha4YeHUs (PU3UYECKON BETUYMHBI, YMEHHUE OMPENEATh Pa3MEPHOCTh

(I)I/I3I/I‘{CCKOI‘;I BCIINYHUHEI, HOJIy‘-IGHHOﬁ IIpU pCHICHUH 3a1a4n



VMeHHe XapakTepH30BaTh IMPHUHIMIBI  JIEHCTBUS  TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIe OBITOBBIX NPHOOPOB, M MPOMBIIIICHHBIX
TEXHOJOTUYECKUX IPOLIECCOB MO UX OIMUCAHUIO, UCTIONb3Ys 3HAHUS O
CBOWCTBaX (PU3MYECKUX SIBICHUA M HEoOXOoauMble (PHU3NUECKUe

3aKOHOMEPHOCTH

10

YMeHHe UCHONb30BaTh 3HAaHUS O (U3HUYECKUX SBICHHUAX B
MOBCEIHEBHON KM3HM 111  oOecriedyeHHss ©O€30HMacHOCTH — TPH
oOpamieHun ¢ OBITOBBIMH ~ TIpUOOpaMH W TEXHUYCCKUMH
YCTPOMCTBAMM, COXPAHEHUS 3I0pOBbSI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHUS B OKPYXAlOIIEH cpele; MOHUMAaHUE
HEOOXOMMOCTH TMPHUMEHEHHs JOCTIKCHHNA (UMK W TEXHOJIOTUH

A PalOHAJIBHOI'O ITPUPOAO0ITI0JIb30BAHU S

11

OnbIT mMoMcKa, NpeoOpa3oBaHMsl M MPEACTABICHHUS HHPOpPMALUU
(U3NIECKOTO COAEpIKaHUS C HCIIOJIb30BAaHHEM WH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YMEHHE OLIEHUBATh JOCTOBEPHOCTD
MOJIyYeHHOW WH(POpPMAIIMM HA OCHOBE UMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB;,  YMEHHE  HCIOJb30BATh  IPHU
BBINIOJTHEHUM Y4YEOHBIX 3aJaHUi Hay4YHO-IOMYJISIPHYIO JIUTEPATypy
(Gu3M4ecKoro cojep:KaHus, CIPaBOUYHbIE MaTepUalIbl, PECYPChl CETH
WuTtepHer; BrnaaeHue 0a30BBIMM  HaBBIKAMU  [IPEOOpa3oBaHUS
uHpOpMallUM M3 OJHOM 3HAKOBOM CHUCTEMBI B JPYI'YlO; yMEHHE
co3faBaTb COOCTBEHHbIE IMCBbMEHHBIE M YCTHBIE COOOIIEHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbBKHMX HCTOYHHKOB



INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
1 MEXAHUWYECKMUE SABJIEHU S
11 Mexannueckoe JaBmWKeHHe. MarepuanbHas —Touka. Cucrema  OoTcuéra.
' OTHOCHTEIBHOCTD TBUYKCHUS
PaBHOMepHOE U HepaBHOMEpHOE JBIXKeHHE. CpenHss ckopocTh. Dopmyia s
1.2 BBIUMCJICHHSI CPETHEH CKOPOCTH: V = S/t
PaBHOMEpHOE MPAMOJHMHEHHOE ABM)KEHHE. 3aBHCHMOCTh KOOPIMHATHI TEa OT
BPEMEHHU B CJIy4ae PAaBHOMEPHOTO MPSIMOJIIMHEHHOTO IBUKCHUSI:
13 (1) =x,+vt
['padyiky 3aBUCUMOCTH OT BPEMEHHU Ui MPOEKIUU CKOPOCTH, MPOCKIIMU
nepeMEeIeHHsI, IyTH, KOOPAMHATHI MPU PABHOMEPHOM MPSMOJIHMHEHHOM
JIBYOKCHUH
3aBUCUMOCTh KOOPJAMHATHI Tella OT BPEMEHH B Cllydac pPaBHOYCKOPEHHOI'O
PSIMOJIMHEHHOTO IBUKCHUS:
;
S =vg # i+ ay = ;
2
dopmyIbl IS TPOEKIIUU TIEPEMEIICHHS, MPOCKIIMH CKOPOCTH W MPOCKIIMU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOITHHEHHOM JBHIKCHHH:
2
14 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'padmku 3aBHCUMOCTH OT BpPEMEHH ISl TPOCKIUH YCKOPEHUS, MPOCKIIMU
CKOPOCTH, TPOEKIMH TMEPEMEIIECHUs,, KOOPAUHATHI TPH PABHOYCKOPEHHOM
NPSIMOJIMHEHHOM JIBUKCHUU
CBoboaHoe mazeHune. Dopmysibl, OMUCHIBAIOIINAE CBOOOJHOE MaJcHHUE Tela I10
15 BEPTUKAIM (IBUKCHUE TeJla BHHM3 WM BBEPX OTHOCHUTEIBHO TOBEPXHOCTH

3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHH s NPOEKLUUU YCKOPEHHS,




NPOEKIUM CKOPOCTH M KOOPAMHATBI HpU CBOOOJHOM TaJ€HUM Tejla I10
BEPTUKAIH
CkopocTh pPaBHOMEPHOI'O JIBWJKEHHUsI Tejla 10 OKpyxkHocTtu. HampaBnenue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTU Ye€pe3 pauyc OKPYKHOCTH U TEPUO]

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

16 yckopeHus. @opMyiia Uil BBIYUCICHUS YCKOPEHUS:
2
a. = v
=R
dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:
1
V= —
T
Macca. ITnotHocTs BemecTBa. @opmyiia 71l BBIYUCICHUS TTIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SIBnenne nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 Fy 4 =-Fp
112 TpeHne nokos U TpeHHUe cKoabxkeHus. Dopmyna 17 BBIYUCICHUS MOYJIS CUIIBI

TPEHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Yupyrue u Heynpyrue nedopmarnuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHOG TATOTEHHE. 3aKOH BCECMHUPHOI'O TAT'OTCHUSA:

m, -m,
F=g L1 _2%
R
Cuia TsokecTd. Y CKOpeHre cBOOOIHOTO MaJeHus.
®opmyna 175 BBIYUCIEHUS CUJIbI TSHKECTH BOIM3H noBepXxHocTH 3emiu: F = mg.
JIBmxenue rianet Bokpyr Counia. [lepBas KocMUYecKasi CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHast (pusmyueckasi BeIHUMHA.
p=mb

I/IMHy.TIBC cucTeMnl Tea. MI3MeHeHue HUMITYyJIbCA. I/IMHYJ'ILC CHJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCA JIs1 3aMKHYTOM CUCTEMBI TEJI:
D=nyU; i, =const
PeakTnBHOE NBIDKEHNE

Mexanunueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUIA BBIYUCIICHU S

KHHETHYSCKOM OHCPIUU:

HE)E
Ey ="

TeopeMa 0 KHHETHYECKOM SHCPIHUHU. CDOpMy.TIa JUIS BBIYMCIICHUS MOTEHIIAIBLHOM



OHCPIrum T€jia, IOAHATOrO

Haxg 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E 2
1.19 3aKOH COXpaHEHMsI MEXaHU4eCKOoU sHeprun. Popmyiia s 3aKOHA COXPAHEHUS
MEXAaHUYECKOM HEpPruu B OTCYTCTBUE cuil TpeHus: E = const.
ITpeBpanicHre MEXaHMYECKON SHEPTUH ITPU HAJIMYNU CUJIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Poruar. Moment cuiibl: M - FI.
VYciioBre paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIi 1 HenoaABWKHBIN 0510ku. KITJ[ mpocThix MexaHHU3MOB,
Aﬂrpaqema
JlaBnenue TBEPAOrO TEmA.
®opmyna s BBIYUCIICHUS JABJICHUS TBEPAOIO Tena:
F
P=—-
191 JlaBneHue raza. ATMocgepHoe AaBlICHHE.
' I'mapocraTnyeckoe 1aBlIeHHE BHYTPH KUIKOCTH.
®opmyna 175 BEIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTH:
P=P+ P
1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. Popmyna Aui ONPEACICHHS BBITAIKUBAIOLIEH CHIIBI,
JIEHCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

YcnoBue nnaBanus Teia. [lmaBanue CYI0B U BO3AYXOILIIAaBaAHUEC




1.24

1.25

Mexanudeckue KojaeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KOJIeOaHMA.

®dopmyiia, CBSI3BIBAIONIAs YACTOTY M MEPUOJI KOJIeOaHU]:

Maremaruueckuii ¥ NpPYKUHHBIM MasTHUKUA. [IpeBpamienue sHepruu Imnpu

KoJie0aTeIbHOM JBHXXCHHUH

1.26

3aryxatomue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

1.27

1.28

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOI BOJIHBI HAa TpaHULIE

nByX cpell. MHdpa3Byk U yIbTpa3ByK

1.29

1.30

Ilpaxmuueckue pabomul

H3mepenne cpenHeill MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OpYXHUHBL;, KO3(pPUIMEeHTa TpeHHsI CKOJNbKEHUsS; pabOThl CHIIbI TPEHUS, CHUJIbI
YIOPYTOCTH; CpEIHEH CKOPOCTH IBMKEHMSI OpycKa IO HAKJIOHHOM IIJIOCKOCTH;
yCcKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IJIOCKOCTH; YacTOThl M
nepuofa KojeOaHUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M IepHoja
KOJICOAaHUH TPY>KMHHOTO MasTHHKA; MOMEHTA CHJIBI, JCUCTBYIOLIETO HA PHIYar;
paboThl CWJIBI YNPYTrOCTH TNpPH MOIBbEME TIpy3a C IOMOIIbIO HEHNOJBH)KHOTO
6J10Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
61oKa.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHOMN
YacTH TeNla U OT IUVIOTHOCTH KMJIKOCTH; HE3aBUCUMOCTH BBITAIIKUBAIOIIEH CUJIBI
OT Macchl Teja; CUIIbl TPEHUSI CKOJIBKEHUSI OT CHJIbI HOPMAaJIbHOTO JABJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYKHHE, OT CTENEHU
nedopmaiuu NpyKUHBI;, YCKOPEHHUs OpyCcKa OT yrila HakJOHAa HAaINpaBIISIONICH;
nepuoa (4acToThl) KoieOaHU HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEepHoa
Kojie0aHuM MPYXUHHOTO MasTHHUKAa OT MacChl Irpy3a M KECTKOCTU MPYKUHBI,
UCCIIEIOBaHNE HE3aBHUCHUMOCTU IepHoja KoJeOaHWH HHUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBeCHs pblyara
Qusuueckue s61eHUs 6 nNpupooe: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B )KMBOU M HEKUBOU IPUPOJE, NEUCTBUE CHIIBI TPEHUS B IPUPOAE U

TEXHUKEC, TPUIHNBBI W OTJIWBBI, JABMXCHHUC IIJIAHCT Conueynon CUCTEMBI,




PEaKTUBHOE JBH)KEHHUE KUBBIX OPIaHU3MOB, PbIYaru B TEJC YEIOBEKA, BIUSIHUE
aTMOC(EepHOro JaBJCHUS Ha >KUBOW OpraHu3M, IUIaBaHHE pbIO, BOCIPHITHE

3BYKOB JXUBOTHBIMH, 3EMJICTPSACCHUC, celicMUUJecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOﬁCﬂ’lGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pbIYyar, HOI[BH)I(HBIﬁ n

HeHO,I[BI/I)KHblf/'I 6.]'IOKI/I, HaKJIOHHas IINIOCKOCTb, IMPOCTBIC MCXAaHU3MBI B 6I)ITy,

L3l COOOILAOIIMECS] COCYAbl, YCTPOWCTBO BOJOIPOBOJAA, I'MAPABIMYECKHUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OcCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJSPHO-KMHETUYECKOM  TEOpUHU  CTPOCHUS

2.1 BeriecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOrO COCTOSHUM BeEIIECTBa.
Kpucrannuueckue u amopgHble Tena

25 JBuxenne dyactunl BemiectBa. CBsS3p  CKOPOCTH  JBUKEHHMSI YacTHUIl C

' Temreparypoii. bpoynoBckoe nBmwxenue, quddysus

2.3 CMauuBaHue U KalWUISPHbIE SIBJICHUS

2.4 TemioBoe paciIupeHue u cxatue

2.5 TennoBoe paBHOBECHE

25 Buytpennsis sneprusi. Pabora u Temsomepenadya Kak CrocoObl M3MEHEHHS

' BHYTPEHHEH 3HEpruu

2.7 Buzp! Teronepeaaun: TEIIONPOBOJHOCTh, KOHBEKIIHS, U3Ty4eHUE
Harpesanue wu oxnaxnenue ten. KommyectBo  TemioTsl. Y aenbHas
TEMJIO0EMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHWsS] 3HEPIMM B TEIUIOBBIX MpoIleccax. YpaBHEHUE TEIJIOBOTO
Oananca:

2.9
QO +0, +..=0
Ucnapenne u koHueHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce

210 UCTapeHus U KoHaeHcaluu. KuneHue SKUAKOCTH. YaenbHas TeIoTa

' napooOpasoBanus: L = Q/m

2.11 BnaxxHocTs Bo3yxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctamnuzanus. V3mMeHeHHe BHYTPEHHEW »HHEpPruu MpHu

IJIaBJICHUU U KPpUCTAJJIM3AalINN. VI[CJ'H:HEISI TCILIOTA IIJIaBJICHUA:

,_0

m

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

[Mpunuuns! paboTs! TermoBbix apuratenei. KI1/1 teruioBoro apurarens

Ilpakxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAINIMYECKOr0 LUJIMHAPA; KOJIWYECTBA
TEIUIOTHI, TOJIYyYSHHOTO BOJOW KOMHATHOW TEMIEpaTypbl (QUKCHPOBAHHOMN
Maccbl, B KOTOPYK OIIYIIEH HarpeTblid IMWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'O0 HAarpeThiM LMJIMHAPOM, IOCJIE OIYCKaHWsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3[yXa; VYAEIbHOM TEIUIOTHI
IJIAaBJIICHUS Jpja. MccrmenoBaHME UM3MEHEHHMS TEMIIEpAaTypbl BOABI P
Pa3JIMYHBIX YCIOBUSX; SIBJCHUS TEIIOOOMEHAa IMPH CMEIIMBAHUHM XOJIOAHOW M

FOpSI‘I@fI BOJbI; IIpoHecCa NCIapCHus

2.16

Qusuueckue s6NeHUs 8 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KallWJUIIpHBIC
ABJIEHUSI B MPHUPOJE, KPUCTAJUIBI B Mpupoae, nznydenue ColiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHesl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, aTUMK TeMIEepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBas TypOWHA, ABUraTelb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
Onektpu3anus Tein. J[Ba BUaa 3MeKTPUUECKHX 3apsiioB
B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaia

3.4

3.5

Onexrpuueckoe mnone. Hanpskx€HHOCTh anekTpudeckoro mnois. I[IpuHnun
CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snextpudeckux 3apsaoB. JIeHCTBHE 5SIIEKTPUYECKOrO IIOJSL HA

SJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUSJICKTPUKHU

3.6

[TocTostHHBIN nekTpuyeckuil TOK. JlecTBus 3nekTpuueckoro Toka. Cuia Toka.



Hanpsixenue.

I=q/t,U=A/q

:‘)J'IGKTpI/ILICCKOC COIMPOTHUBJICHUC. Y,Z[CJ'IBHOC SJICKTPHUYECKOEC COIIPOTHBIICHUC!

3.7 R =pl/S
38 3akon Oma ais yyactka snekrpuueckoi memu: | = U/R
[TocnenoBarenbHOE COEIUHEHHUE TPOBOHHUKOB:
L =I,;U=U+U,;: R=R +R,
1 1 1 2
3.9 [TapannenbHoe coeAMHEHNE TPOBOAHUKOB PABHOTO CONIPOTUBIICHMUS:
U=U;I=1+1;R=2.
2 2 7
CwmenranHble COeTMHEHUS TTPOBOTHUKOB
Pabota u momHOCTS 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
312 OnbiT DOpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHUKA C TOKOM. JInHUM
MarHUTHOM MHIYKLIHUH
313 MarnutHoe T1OJ€ TMOCTOSHHOTO MarHuta. B3auMoaeilcTBUEe TOCTOSHHBIX
MarHuTOB
3.14 JleficTBHEe MarHUTHOTO ITOJIsI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apanes. SBnenue snekrpoMarauTHON MHAYKLUU. [IpaBumno Jlenna
Ilpakxmuueckue pabomul
W3mepeHne  3IEKTPUYECKOTO  COMPOTUBIEHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
3.16 HccnenoBanure 3aBUCHMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B IPOBOJIHHKE

(pe3I/ICTOpLI, naMnqua), OT HAIIPAKCHHA Ha KOHLIAX MPOBOJHHWKA; 3aBUCUMOCTHU
COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHHUKA, IIJIOMIAAN €r0 IMOIICPEYHOro CCUCHHUA U

YACIBbHOTO COIIPOTUBJICHU.



[TpoBepka mpaBuia Ui AJIEKTPUYECKOTO HANPSHKEHUS MPU MOCIEeI0BATEIbHOM
COCIMHEHUHU TMPOBOJHMUKOB; MpPaBWIA IS CHJIbl 3JIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U TAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MArHUTHOE TOJIE 3eMJIH, TP MOIIOCOB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE
Texnuyeckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEOCTar,
CUCTYMK  DJIGKTPUYCCKOW  DHEPTUH,  DIIEKTPOOCBETUTEIBHBIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpuMepsI), AIEKTPUICCKHE
NPEIOXPAHUTENH, dSJICKTPOMArHHUT, OJJIEKTPOJIBUTATENh TIOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DneKkTpoMarHuTHbIE BOJHBIL. [1Ikana 3eKTpoOMarHUTHBIX BOJH
3.20 JlyueBas monenb cBeta. [IpsiMonuHeiiHOe pacpoCcTpaHEeHUe CBETa
3.21 3akoH oTpaxeHus ceera. [1mockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucnepcus cera
3.4 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHuE JIMH3BL. OnTudeckas cuia
' munsel: D = 1/F
3.25 I'na3 kak ontuyeckas cucrema. OnTuyeckue mpudopsl
IIpakxmuueckue pabomoi
###Par##l13mepenne ONTHYECKON CHIIBI coOuparomieit JUH3BL, (OKYCHOTO
paccTosiHUs cOOMparoIIeid JTMH3BI (TI0 CBOMCTBY PaBEHCTBA pa3MepOB MPeIMETa U
M300pakeHusl, KOTJa MpeAMET PacIoNIoKeH B JBOMHOM (oKyce), TmoKa3aTens
3.26 MPEIOMJICHUS CTEKIA.
#i#HPar###llccnenoBanue CBOMCTBa M300pake€HUs!, MOJYYEHHOTO C MOMOIIBIO
coOuparomield JHMH3bI, U3MEHEHHS (POKYCHOTO PACCTOSIHHMSI JBYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yIjia MPEIOMJICHHS CBETOBOTO Jyya OT YIJia MajeHus Ha
TPaHUIIE «BO3JIYX — CTEKIIO)
327 Qusuueckue senenusi 6 npupode: 3arMmeHus ComHna w JlyHbI, IBeTa TelI,
' ONTHYECKHUE SBJICHHS B aTMocdepe (IBeT Heba, pedpakiius, paayra, MUPax)
308 Texnuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PamnoaktuBHOCTh. Anb(da-, Oeta-, raMmma-u3nydenus. Peakiun anbda-u Oera-




pacnana

4.2 OmneiTel Pe3epdopna o paccesuuto anbda-dactuil. [Lnanerapuas Moaennb atoma

4.3 CocraB aTroMHOTO sigpa. M30TOmb!

4.4 [Tepuox nomypacmajga aTOMHBIX SAEp

4.5 SnepHbie peakuu. 3aKOHbI COXPAHEHHUS 3apsAI0BOr0 U MacCOBOTO UHCE
Qusuueckue A61eHUs 6 Npupode. E€CTECTBEHHBIH paJMOAKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyU€HHE MPUPOJIHBIX MHUHEPAJIOB,
JIEHCTBHUE PAJUOAKTUBHBIX U3JIy4YEHUN HA OPraHU3M YEI0BEKa

47 Texnuueckue ycmpoucmea: CIEKTPOCKON, HHAUBUIYaJIbHBIN JT03UMETP, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKa
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