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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe HAa YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBJICHa Ha OCHOBE TMOJOXKEHHM M TpeOOBaHUN K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuétoM (enepanbHON paboyeil mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamMera «Ousnkay.

[Iporpamma 10 (u3Mke Ha YpOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs
COCTaBJICHa HA OCHOBE IMOJIOKEHH M TpeOOBaHWUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpaMMbl, MPEACTABICHHBIX B
dI'OC 00O, a takxke ¢ yuetoM deaepanbHoi padoueld MporpaMMbl BOCITUTAHUS U
KOHLEIMNHU MpenoiaBaHus yueoHoro npeamera «dDusukay.

Conmepxanue mporpaMmbl 10 (U3HKE HAmpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TpPaMOTHOCTH OOYYArOMIMXCS W OPraHU3alHI0 H3yYCHUS
Gbu3NKM Ha NEATeNbHOCTHOM OcHOBe. B mporpamme mo ¢(usuke yduThIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mnpeamera B peanuzauuu TtpeboBanuii ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM O0y4eHUSs, a TaKKe
MEXIPEIMETHBIC CBSI3U €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsl.

[Iporpamma no u3uke ycTaHaBIMBAET paclpeieiieHue y4eOHOro MaTepuana
1o rojaMm oOydeHus (IO Kjaccam), mpejyiaraeT NpuMEpHYI0 MOCIe0BaTEIbHOCTD
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUSl MPEIMETHOTO COJIEpPKaHUS U
ydeTe BO3PACTHBIX OCOOCHHOCTEH 00yUarommxcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ 1EIbI0 OKAa3aHUS METOIUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU paboyeil mporpaMMbl IO y4EOHOMY TIPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJIBKY (U3NYECKUE 3aKOHBI JIeKAT B OCHOBE MPOIECCOB U
SBJICHUH, W3yYaeMbIX XHUMHEH, OWoOJIOTHEH, acTpoHOMUEH © (U3UICCKOU
reorpadueii, BHOCHUT BKJaJ B  E€CTECTBEHHOHAYyYHYIO KApTUHY  MHDA,
IpeloCTaBIsieT HaumOoJiee SCHble O00pas3lbl MPUMEHEHHS HAyyHOTO METoja
MO3HAHUA, TO €CTh CIIOCO0A MOTYUYEHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna w3 riaaBHBIX 3a7ad (pU3UUecKoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (POPMHPOBAHUU E€CTECTBEHHOHAYYHOW TI'PAMOTHOCTH U
MHTepeca K HayKe y 00y4arouxcs.

N3yuenne @usukun Ha 0a30BOM YypOBHE MPEIIOJIaraeT OBJaJCHHE
CIIEIYIOIIUMU KOMIETEHTHOCTSMH, XapaKTepU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATH U MOHUMATHh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;



HHTCPIPCTUPOBATL AAHHBIC W HCIIOJb30BATh HAYYHBIC JOKa3aTCIILCTBA
JJIS1 TIOJTYYCHU ST BBIBOJIOBY.

enmn wusyueHuss (PU3MKK HA YpPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs
OlpeseNieHbl B KOHLEMIMK NpernojaBaHus ydeOHoro mnpenmera «Pu3uka» B
oOpa3oBareibHBIX opraHuzauusx Poccuiickoii @exepauuu, peannu3yrOMIMX
OCHOBHBIE 00111€00pa30BaTEIbHbIC MPOTPAMMEI.

enun uzydyeHust pu3nKu:

npUOOpEeTeHNE HWHTEpEca W CTPEeMJICHUS OOYYalomUXCs K HAYYHOMY
W3YUYCHHIO TPUPOJBI, PA3BUTHE HMX HHTCIUICKTyaIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN;

pa3BHUTHE NPEICTABIICHUA O HAYYHOM METOJE TTO3HAHUS U (DOPMHUPOBAHHE
WCCJIEI0BATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOIO MHPOBO33PCHHUS KaK pe3ysibTaTa H3YUYCHHUS
OCHOB CTPOCHHMSI MaTepUu U PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TIPEACTABICHUNA O pOJIM (DU3UKH JUISI PA3BUTHS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  TIPEACTABICHHMH O  BO3MOXHBIX  cepax  Oymymiei
po(eCCUOHANILHON JESITCIIBHOCTH, CBA3aHHOW ¢ (PM3UKOM, MOATOTOBKA K
JadbHEHUIIIeMy O0OyYEeHHUIO B 3TOM HAIpPaBJICHUMU.

JlocTkeHne 3TUX TeJied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1ero o0OpazoBaHus 00ECIIEYUBACTCS PEIICHUEM CIIEAYIONINX 3a/1ay:

npuoOpeTeHNEe 3HAHWA O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, JJEKTPUYCCKUX, MArHUTHBIX W KBAaHTOBBIX
SIBJICHUSIX;

MPUOOPETEHUE YMEHUI OMUCHIBATh U OOBSICHATH (DU3UUYECKHUE SIBJICHUS C
WCITOJIb30BAHUEM TTOJTYYCHHBIX 3HAHHM;

OCBOCHHME METOJIOB pEIIeHUS MPOCTEHIINX pacCYeTHBIX 3aJad ¢
UCIOJIb30BAaHUEM bu3nYecKux MOJIeTIeH, TBOPYECKUX u
MPaKTUKOOPHCHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUH HAOIIOIATh TMPUPOTHBIC SIBJICHUS U BHITIOJHATH OTIBITHI,
nabopaTtopHble pabOTBl W AKCIEPUMEHTAJIbHBIC HCCIECIOBAHUS C
WCIOJIb30BAHUEM U3MEPUTEITHHBIX TPUOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ MH(popMaIend (HU3NIECKOTO COACPKAHUSA,
BKJIIOYAsi UH(POPMAIIHMIO O COBPEMEHHBIX JOCTHKEHUAX (U3HUKH, aHATIU3 U
KPUTHYECKOE OIICHHUBAaHUE WH(OPMAITUH;

3HAKOMCTBO €O chepamu MpodheCcCUOHATIBHON S TEIbHOCTH, CBI3aHHBIMU
C (U3MKOW, ¥ COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMHU Ha
JTOCTIKEHUSX (DPU3NUECKON HAYKH.



OO61iee yKciio YacoB, PEKOMEHAOBAaHHBIX ISl U3yueHUs QU3HKU Ha 0a30BOM
ypoBHe, — 238 "acoB: B 7 kiacce — 68 "acoB (2 yaca B Heneno), B 8 kiacce — 68
yacoB (2 uaca B Hemenwo), B 9 kimacce — 102 wyaca (3 waca B HEIENIO).

[Ipennaraemslii B mporpaMMe no (pU3MKe MepevyeHb JabopaTopHBIX padoT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb ACNAeT BHIOOP MpPH MPOBEICHUH
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIWBUIYAIbHBIX OCOOCHHOCTEH
OOy4Yaronuxcs, CUcKa HKCIEPUMEHTAIbHBIX 3a/IaHUM, MpeUIaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa MO (U3HKE.



COAEPKXAHME OBYUYEHUSA

7 KIIACC
Pu3ukKa u e€ poJib B IO3HAHUM OKPY:KAIOLIEro Mupa.

®uszuka — Hayka O npupoze. SIBinenus npuponbl. dusnyeckue sBICHUA:
MEXaHHUYECKHUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BeNMWUUHBL. M3MmepeHue ¢uznueckux BenMuuuH. Duznueckue
npubopsl. [lorpenHocts u3mMepeHnit MexiyHapoiHas cucteMa euHuIl.

Kak ¢wu3uka u JApyrue ecTeCTBEHHbIE HAyKW H3y4dalOT MPHUPOAY.
EcTecTBEeHHOHAyuYHbIII METOJl NO3HaHUA: HAOIIOJEHUE, IOCTAHOBKA HAYYHOI'O
BONPOCA, BbIIBUYKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE THIIOTE3, 0OBICHEHNE
HabmogaemMoro aBieHus. Onucanne GU3NUECKUX SIBJICHUNA ¢ TTOMOIIbIO MOJIENEH

Hemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE

SBJICHUSL.
2. ®usnueckue MpuOOPHl U NPOLEaypa NPSAMbIX U3MEPEHHUI aHAJIOTOBBIM H
M (HPOBBIM PUOOPOM.

Jlabopamopnsie pabomul u onvimol.

1. OmnpeneneHue UEHbI I€IE€HUs IIKaJIbl U3MEPUTENIBHOTO PUOOpa.

2. H3mepenue paccTosTHUN.

3. M3mepenue o0bEMA KUAKOCTH U TBEPOTO TEA.

4. OnpeneneHue pa3MepoB MaJIbIX TE.

5. M3mepenue temieparypsl HNpU MHOMOIIM >KMIKOCTHOTO TEPMOMETpa U

JlaTYMKA TEMIIEPATYyPBbI.

6. IIpoBeneHue mccienoBaHus MO MPOBEPKE THUIIOTE3BI: JAIBHOCTH MOJIETA
HIapyKa, MyIEeHHOIO0 TOPU30HTAIIBHO, TeM OO0JbIlIe, YeM OOJbIlIe BHICOTA
IIyCKa.

IlepBoHaya/ibHbIE CBEACHUS O CTPOCHHH BelLeCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJBI, HMX pa3Mmepsl. ONbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxenue wuactuil BemecTBa. CBs3b CKOPOCTH JBW)KEHHMS YacTUL[ C
TemriepaTypoil. bpoyHoBckoe aBmxkeHue, nuddysus. BzaumonelcTBue yacTuil
BEILIECTBA: MTPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHple COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, JKUIKOCTEH M TBEPIABIX
(KpUCTAIITMYECKUX) Tell. B3auMoCBs3b MeXAy CBOWCTBAMHM BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HabGmogenue OpoOyHOBCKOTO JIBH>KEHHS.

2. HaGmonenue nuddyzum.



3. HaGmionenue — siBIeHUN,  OOBSACHSIONMIUXCA ~ MPUTSHKEHUEM — WIH
OTTAJIKMUBAHUEM YACTHUIL BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. Onenka JuamMeTpa aroMa METOAOM DpsIoB  (C  HCIIOJIb30BAaHUEM

dboTorpaduii).

2. OnbITHI IO HAOJIIOACHHIO TEIUIOBOIO PACIIMPEHUS ra30B.

3. OnbITHI 10 OOHAPYKEHUIO JEUCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSAKEHUS.

JABUKEeHMEe U B3aMMOJAECTBHE TeJl.
Mexannueckoe nBvkeHUE. PaBHOMEpHOE M HEpPAaBHOMEPHOE JBHKCHMUE.
Cxopoctb. CpenHssi CKOpOCTh NMPHU HEPAaBHOMEPHOM ABMKEHHMH. Pacuer mytu u
BPEMEHHU JIBUKEHUSI.
SBnenue uHepuMH. 3aKOH WHepUUU. B3anmonelcTBHe Tenl Kak NpHYKMHA
W3MEHEHUsI CKOPOCTH JBWXKEHMs TeJl. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €AUHULIE
o0beMa BeIECTBA.
Cwita KaK XapakTepucTHUKa B3auMoAeucTBHs Tenl. CHila ynpyrocTd M 3aKOH
['yka. 3MepeHue cuiibl ¢ NOMOLIBIO NUHAMOMETpA. SIBJI€HUE TATOTEHUS U CHJIA
TsxkecTd. Chila TSHDKECTH Ha Ipyrux miaHerax. Bec tena. HesecomocTs. CrioxeHune
CWJI, HAMPABJIEHHBIX IO OJHOW IpsiMoi. PaBHoneiicTBytomas cuii. Cuila TpeHusl.
TpeHue CKOJIbKEHHS U TPEHUE NOKOA. TpeHne B NpUPOIE U TEXHUKE.
Hemoncmpauuu.
1. HaOmrogeHne MeXaHMYECKOro IBHKEHHUS TeNa.
2. U3mepeHune cCKOpOCTH MPSAMOJIMHEHHOTO JIBUKECHUS.
3. HaOmtonenue siBneHus WHEPIUU.
4. HaOmronieHre u3MeHEeHUsl CKOPOCTHU MPU B3aUMOJIEUCTBUH TEII.
5. CpaBHEHHE MacC 10 B3aUMOJECHCTBUIO TEIL.
6. CnoxxeHue cuJjl, HapaBJIECHHbBIX 110 OJJHON MPSIMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpeneneHre CKOPOCTU PaBHOMEPHOIO JBHKEHHUS (IIapvKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO0 aBTOMOOMIIS M TaK J1ajiee).

2. Ompenenenuie CpeAHEN CKOPOCTH CKOJBXKEHUS Opycka WM IIapuKa 0
HAKJIOHHOHU ITOCKOCTH.
Omnpenenenne MIOTHOCTH TBEPIOIO TeNa.

4. OmbITHI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCThH pacTsbKeHHs (nedopmarun)
MPY>KUHBI OT MIPUIIOKEHHOM CHUIIBI.

5. OnbITHI, IEMOHCTPUPYIOIIME 3aBUCUMOCTD CHJIBI TPEHUSA CKOJIBKEHHS OT
BECAa TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEN.

JlaBJjieHHe TBEPABIX TeJI, }KUAKOCTEH U ra3os.



JaBnenue. CriocoObl yMEHBUIEHUSI U YBETUYECHUS JlaBiieHud. J[aBieHue rasa.
3aBUCHMOCTh JaBJI€HHA raza OT oObema, TemmepaTypsl. l[lepemaua maBieHus
TBEPJIBIMUA TEJIAMH, KUIAKOCTAMU U razamu. 3akoH I[lackans. [lneBMarnueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS JKUJIKOCTU OT TIHyOWHBL. [ mapocraTuyeckuid
napanokc. Coobiaronuecs cocyasl. ['napaBiuyeckue MexaHU3Mbl.

Atmocdepa 3emnn u atMocepHoe naBieHue. [IpuumHbI CyliecTBOBaHUS
Bo3AylHON oOonouku 3emsu. Omnbit Toppuuennu. M3mepenue atrmocdepHOro
JaBJICHUA. 3aBUCUMOCTh aTMOC()EpHOTO JaBIEHUS OT BBICOTHI HAJl YPOBHEM MODSL.
[Tpubops! 1151 U3MepeHus: aTMOCHEPHOTO TaBJICHHUS.

JelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HHUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxoriaBanue.

Hemoncmpauyuu.
3aBUCHUMOCTb JABJICHUS ra3a OT TeMIEpaTyphl.

[lepenaya naBieHUs )KUJIKOCTBHIO U Ta30M.

Coobmraromuecst CoCy/ibl.

['mppaBnuyecknii mpecc.

[IposiBnenue nericTBust aTMOC(PEPHOTO JaBICHUSI.

3aBUCUMOCTh BBITAJKUBAIOUIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTU
T€Ja U MJIOTHOCTH KUJAKOCTH.

PaBeHCTBO BBITAIKUBAIOUIEN CUJIbI BECY BBITECHEHHOW KUJIKOCTH.

8. YcioBME IJIaBaHMs TEJN: IUIABAHUE WJIM MOTPYKEHHE Tell B 3aBUCUMOCTH
OT COOTHOUIEHUS IUIOTHOCTEH TeJa U KUAKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa NOrpy>KEHHOM B
KUJKOCTh YaCTH Tea.

2. OnpeneneHue  BBITAJKMBAIOIIEHM  CWIbL, JEHWCTBYIONIEM Ha  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIICH CHIIBI, JICHCTBYIOIIECH HA TEJIO
B KHUJKOCTH, OT MacChl Tefa.

4. OmbITBI, JAEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIE Ha TeJIO B JKUJIKOCTH, OT O0BEMa TMOrpYKEHHOM B
KUJIKOCTh YaCTH TeJIa U OT IJIOTHOCTH >KUJIKOCTH.

5. KoHcTtpyupoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOAKA U
onpenesieHne e€ rpy30noabEMHOCTH.

PaGora n MomHOCTB. JHepPrus.

Mexanunueckast pabota. MOIIHOCTb.

[IpocTbie MexaHW3MBI: pbluar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecust pbluara. [IlpumeHeHue mpaBuiia paBHOBECHUs phluara K OJIOKY.
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«3onotoe mpaBuio» MexaHuku. KoadduiumeHt mosiesHoro aeicTBus (maisee —
KIIJl) npocTeix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass 3Heprus. KuHernueckass M NOTEHIUAIbHAs SHEPIUS.
[IpeBpallieHre OTHOTO BHJIa MEXAaHUYECKOW SHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
HHEPIUU B MEXAHUKE.

Hemoncmpauyuu.

1. IIpumepsl IpOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBU)KEHUU Teja

10 TOPU3OHTAJIBHOW IMOBEPXHOCTH.
2. HccnenoBaHue yclIOBUM paBHOBECHS pblyara.
3. Hsmepenue KIIJI HaKIOHHOM IIOCKOCTH.

4. V3ydyeHune 3aKOHa COXPAaHECHUSI MEXAHUYECKON YHEPIHUH.
8 KIIACC

TenJioBble sIBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KHHETUYECKOH TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mepbl aTOMOB M MOJEKYJ. OmbIThl, NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHOKUHETUYECKOU TEOPUH.

Mogenn TBEPAOTO, KHIKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUIKOCTEH U
TBEPIIBIX TEJI HAa OCHOBE IMIOJOKEHUN MOJIEKYJIIPHO-KUHETUYECKON TEOpHH.
CmaunBaHME U KalWJUISIPHBIE SIBJIEHUS. TEIOBOE paClIMPEHNE U CKATHE.

Temneparypa. CBsizb TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHHUS
yacTull. BuyTpennsisi sHeprus. CrnocoObl H3MEHEHMsSI BHYTPEHHEW HHEPruu:
Teronepeaaqa u COBEpLICHUE paboTHI. Bunsl TEILIONEpEaaAUN:
TEILIONPOBOJIHOCTb, KOHBEKIMS, U3JIyUYCHHUE.

KonudecTBo TemnoTsl. YjenbHas TEIUIOEMKOCTh BeliecTBa. TeriooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHUE TeruloBoro OanaHca. [lmaBienue u
OTBEPACBAHUE KPUCTAUIMYECKMX BEHIECTB. YJElbHasg TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas TeruioTta
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHUS OT aTrMochepHOro
JABJICHMUS.

BrnaxHocTts Bo3myXa.

DHeprus TOIUIMBA. Y IeJIbHAS TEIUIOTA CTOPAHUSL.

[TpuHiuner padotel TemnoBblx asurareneil KIIJ[ temmoBoro nBurartens.
TerioBble IBUTaTENIN U 3alIUTa OKPYKAOIIEN CPEJIBL.

3aKOH COXpAHEHUS U MPEBPAILECHUS YSHEPTUH B TEIUIOBBIX MPOLECCAX.

Hemoncmpauuu.

1. HabGmroneHune OpOyHOBCKOTO JIBH>KEHHS.
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HaGmonenue nuddysuu.

HaOnronenvie siBneHni cMauyMBaHUs U KaWUIAPHBIX SIBICHUM.
Habmro1eHre TemioBoro pacumpeHus Tel.

N3meHeHne naBjeHUs Tra3a NP W3MEHEHHMH 00bEMa W HAarpeBaHUU WU
OXJIAXKJICHHU.

[IpaBuna n3MepeHus: TeMIepaTypsl.

Bubl Teronepenaymn.

OxJ1aXkieHue IpHU COBEPILIEHUH pPadOTBHI.

HarpeBanwne npu coBepiieHUH pabOTHl BHEITHAMU CHJIAMHU.

. CpaBHEHHE TEINTIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

. HaGmronenue kuneuus.

. HaGmrogenmne moctossHCTBA TeMITepaTyphl TPH TIaBJICHUH.
13.

Mopaenu TEeIJIOBBIX ABUTATEIICH.

Jlabopamopnsie pabomel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
ONBITHI 1O BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIU caxapa.
OneIThl MO HAOTIOIEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, KUAKOCTEH W
TBEPABIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B Oa/NIOHE IIMPUIIA.

OnbITEI, AEMOHCTPUPYIOUIME 3aBUCUMOCTbH JIAaBJIEHUS BO3[yXa OT €ro
o0bEMa M HArpeBaHUs WIN OXJIAKICHHUS.

[IpoBepka runoTe3bl JUHEUHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmionenne wu3MeHeHUs] BHYTPEHHEH OSHEpPruM Tella B pPe3yJsbTare
Terionepeaay U paboThl BHEITHUX CHJI.

HccnenoBanne sBICHHS TEIIOOOMEHAa TPH CMEIIUBAHUHM XOJIOTHOW W
ropstaei BOJIBL.

Onpenenenue  KOJMMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOAOW  IIpHU
TEII000MEHE C HAarpPeThIM METAUIMUECKUM LIHJIUHIPOM.

Onpenenenune yaeapHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCrapeHusl.

OrnpeneneHne OTHOCUTENBLHOM BIAKHOCTH BO3IyXa.

Onpenenenue yAaenabHON TEMIOTHI IJIaBJICHHUS JIbJIA.

JJleKTPpUYEeCKHe U MATHUTHBIE SIBJICHUS.

OnekTtpu3auus Tel. J[Ba poaa BIEKTpUUYECKUX 3apsiaoB. Bzaummopeincteue
3apsoKeHHBIX  Tesl. 3akoH Kynmona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apSKEHHBIX TEJT OT BEJIMYUHBI 3aPSI0B U PACCTOSHUS MEXKIY TEIIAMH).

Onektpuueckoe mnojne. Hanpspk€HHOCTH aiekTpudeckoro nosis. I[lpuHnun
CYHEPHO3ULIUU IEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM yPOBHE).



Hocurenu snekTpuyeckux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUYECKUN 3apsi.
Crpoenne aroma. IIpoBOOHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHEHMS
AIIEKTPUYECKOTO 3apsa.

ONEeKTpUYECKUid TOK. YCIOBUS CYIIECTBOBAHMUS DJJIEKTPUYECKOTO TOKa.
WM cTOYHUKM TIOCTOSSHHOTO TOKa. JIeMCTBUS DIIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTAX U Ta3ax.

Onektpuueckasgs uenb. Cuima  TOkKa.  DJIEKTPUYECKOE  HAIPSIKEHHE.
ConpoTuBIIeHHE MPOBOJHMKA. Y IEJIbHOE CONPOTUBJIEHUE BewlecTBa. 3akoH Oma
Uit ydactka uenu. [locnepgoBaTtenlbHOE M MapajuleNIbHOE  COEIMHEHHE
IIPOBOJTHUKOB.

Pabora ® MOIIHOCTH 3JIeKTpUYecKoro Toka. 3akoH Jlxoyns—JleHua.
DJeKTpUYECKUe LIETH U MOTPEOUTENH IEKTPUUECKOi sHepruu B ObITy. KopoTkoe
3aMbIKAHHE.

[locTosiHHBIE ~ MarHWTHL.  B3aumMopelcTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnuTtHoe nosie. MarHutTHoe 1nosie 3eMJId U €ro 3HAYECHUE NI KU3HU Ha 3eMJIe.
Omeir  Opcrena. MarHuTtHoe T1OJEe  DJIEKTPUYECKOro Toka. IIlpumenenume
AIIEKTPOMAarHuTOB B TEXHUKE. JlefICTBME MAarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
DNeKTpoABUraTenab IOCTOSIHHOIO TOKa. VCIOnb30BaHME 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SBneHue sekTpoMaruuTHON uHaykuuu. [IpaBuiio Jlenua.
DIIEKTPOreHepaTop. Crnoco0bl IOy YECHHUS ANEKTPUYECKOU SHEPIUH.
DNEeKTPOCTAHIMH Ha BO30OHOBJISIEMBIX HCTOYHUKAX SHEPTUU.

Hemoncmpayuu.

DnexTpu3anus Tell.
JIBa poaa 3JIEKTPUYECKHX 3apsI0B U B3AUMOACHCTBUE 3aPSKEHHBIX TEI.
Y CTpOMCTBO M JEHUCTBUE IIEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYyKIMS.
3aKOH COXPaHEHMS JIEKTPUYECKHUX 3aPsI0B.
[IpOBOJTHUKH U TUBIAEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHHUKH TOCTOSIHHOTO TOKA.
JlericTBUSA DIEKTPUYECKOrO TOKA.

. DIIEKTPUYECKHUI TOK B dKUJKOCTH.

. ['a30BbIi1 pa3ps.

. I3MepeHne cuitbl TOKa aMIIEPMETPOM.
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. U3Mepenne 37eKTpuIeCcKOro HanpsHKeHUs. BOJIbTMETPOM.

. PeocTtar 1 MmarazuH conpoTUBIICHUHN.

. B3anmosieiicTBruE MOCTOSIHHBIX MAarHUTOB.

. MoaenupoBaHue HEBO3MOKHOCTH Pa3eiIEHUs IMOJOCOB MarHUTa.

[T S S S Y
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MopaenrupoBaHue MarHUTHBIX NOJIEW MOCTOSHHBIX MATHUTOB.

OmneiT Dpcrena.

MarauTHoe 1oJie Toka. DJIEKTPOMAarHur.

JleficTBHE MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.

DIEeKTPOABUraTesb NOCTOSHHOIO TOKA.

HccnenoBanne sIBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUH.

Omnerter ®apagnes.

3aBUCUMOCTh HAIlpaBJIEHUS MHJIYKIHMOHHOIO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHU.

DneKTporeHepaTop NOCTOSHHOIO TOKA.

Jlabopamopnwvie padbomuel u onvimol.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnepiTel MO HAONIOACHHUIO DJIEKTPU3ANMKM TEI WHAYKIHEH W Tpu
COIPUKOCHOBEHUHU.

HccnenoBanre ACUCTBUSL DJIEKTPUUYECKOTO TMOJISI HA TPOBOJHHUKU U
TDIIEKTPHUKH.

COopka u npoBepka pabOThI JIEKTPUUECKON LIETTH MOCTOSIHHOTO TOKA.
W3mepenne u peryimpoBaHue CUJIbl TOKA.

H3mepenne u peryaupoBaHie HAMPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO 4Y€pe3 pPEe3UcTop, OT
COMPOTHUBJICHUS PE3UCTOPA U HAIIPSHKEHUS Ha pEe3UCTOpeE.

OnbITHI, JIEMOHCTPHUPYIOIIHE 3aBHCHUMOCTb ANEKTPUUECKOTrO
COINPOTUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJX TOMEPEYHOTO
CCUCHHMS ¥ MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU TOCIETO0BATEIHBHOM
COCTMHEHHH JIBYX PE3UCTOPOB.

[TpoBepka mpaBmia sl CHIBI TOKAa MPH MapajuieIbHOM COEAUHEHUU
PE3UCTOPOB.

Omnpenenenne paboThI JIEKTPUUECKOr0 TOKA, UIYILEr0 Yepe3 PE3UCTOP.
OmnpeneneHne MOIIHOCTH AJEKTPUYECKOTO TOKA, BBIICTSEMOW Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, MAYIIETO Yepe3 JaMIOYKy, OT
HaIIpsKEHUS HA HEW.

Onpenenenue KIIJ[ nHarpeBaTens.

HccnenoBanre MAarHUTHOTO B3aMMOJIEUCTBHS MTOCTOSIHHBIX MarHUTOB.
M3yyeHne MarHWUTHOTO TIOJISI  ITOCTOSIHHBIX ~ MAarHMTOB TIPH  HX
OOBEAMHEHUU U PA3/ICIICHUN.

HccnenoBanue qeiCTBUS 3JEKTPUUECKOrO TOKA HA MArHUTHYIO CTPEJIKY .



17. ONBITBI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTb CHJIBl  B3aUMOJEHCTBUS
KATyIIKH C TOKOM M MAarHMTa OT CHJIbl TOKA W HAIpPaBJICHUS TOKa B
KaTyIlKe.

18. MI3yueHue nefcTBUSL MarHUTHOTO I10JIS1 HA IPOBOJAHUK C TOKOM.

19. KoHcTpyHnpoBaHue u u3ydeHue padoThl AIEKTPOBUTATENS.

20. U3mepenne KIIJ[ anekTpoaBUrarebHOW yCTaHOBKH.

21. OnBITBI 1O MCCIEAOBAHUIO SIBJIEHUS DJJIEKTPOMArHUTHOM WHIYKLUU:
WCCIICJOBAHNE W3MEHCHHM 3HAYEHUS M HAIPaBICHWS WHIYKIMOHHOTO
TOKA.

9 KUIIACC

MexaHu4yecKkue siBJCHUA.

Mexanuyeckoe JBWXKEeHHE. MarepuanbHas Touka. Cucrema oTcuéTa.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JBWKEHHS. PaBHOMEpHOE NPSAMOIMHENWHOE
nBrxeHue. HepaBHoMepHOE npsiMONMHENHOE JIBHKeHUE. CpelHsIsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsMoinHelHOe aBikeHue. CBoOonHOe
najgenue. OnbiThl ["anues.

PaBHOMepHOE ABMMXEHUE MO OKpY>KHOCTH. Ilepumon u yacrora oOpaunieHus.
JIuneiHas u yriioBast CKOpoCTH. LIeHTpOoCTpeMUTENIBHOE YCKOPEHUE.

ITepBeiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tperuii 3akoH HeroToHa.
[IpyHUIMD CynepnO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHUS CKOJIbKEHUS, CHJIa
TPEHUS MOKOSI, IPYTUE BUJIBI TPEHUSI.

Cuna TSKECTH U 3aKOH BCEMUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najenus. J[Buxenue miuanetr BOkpyr Conuua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 neperpysku.

PaBHoBecue matepuanbHOM TOUkH. AOCONIOTHO TBEpIOE Teino. PaBHOBecue
TBEPIOTO TEJIA C 3aAKPETIIEHHON OChIO BpalleHus. MoMeHT cuiibl. LleHTp TskecTn.

Nmnynbee Tena. M3menenne mMmyinbca. Mmysibe criibl. 3aKOH COXpaHEHUs
MMITyJIbCa. PeakTUBHOE NBUKEHUE.

Mexanudeckass pabora ¥ MOMNIHOCTh. PaboTa cuil TsDKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEpruu U pabotsl. [loTeHIManbHas SHEPrUs Tella, MOJHATOTO HaJl
ITOBEPXHOCTHIO 3eMiin. [loTeHIManbHas SHEprus cxaTon npykuHbl. Kunernueckas
sHeprus. TeopemMa O KMHETHYECKOW DHEPIMM. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPIHH.

Hemoncmpayuu.

1. HalGmroneHne MeXaHUYECKOro JABUKEHUS Tela OTHOCUTENIHbHO Pa3HBIX Tell

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

CpaBHeHHE TyTe W TPAEKTOPUIl JBUXKEHHS OJIHOTO M TOrO e Tena
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

M3mepeHne CKOpOCTH M YCKOPEHUS IPSIMOJIMHEWHOTO JBUKEHUS.
HccnenoBanne Npru3HakoB PaBHOYCKOPEHHOTO JIBUKEHUS.

HaGntonenue nBM>XKeHUS Tella MO0 OKPYKHOCTH.

HabGnronenne MexaHM4eCKUX SBJIICHU, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM JBHKECHUU
OTHOCHUTEIHHO KaOnHeTa (PU3UKH.

3aBUCUMOCTb YCKOpPEHUs Tela OT MAcChl TE€JIa W JEHCTBYIOLIEH HAa HEro
CUJIBL.

HabGnronenue paBeHcTBa CUII IIPU B3aUMOJIEUCTBUH TET.

M3meHeHue Beca Tesa Mpyu yCKOPEHHOM JBHKCHUH.

IIepenaua umirysibca npu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOICHUCTBUU TEll.

CoxpaHeHue UMITyJIbCca P HEYTIPYTOM B3aUMOJICUCTBUH.

CoxpaHeHHEe UMITYJIbCa IPH a0COTIOTHO YIIPYTOM B3aUMOJEHCTBUU.
Habmioienue peakTHBHOTO IBH)KEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUHU TTPU CBOOOIHOM IaJICHHUU.
CoxpaHeHHE MEXaHUYECKOM SHEPTUHU NIPU JBUKEHUU Tela MO ACHCTBUEM
MPY>KUHBI.

Jlabopamopnuvie padbomul u onvimol.

1.

KoHcTpynpoBaHue TpakTa Juisi pa3roHa W JAJIbHEWUIIEro PaBHOMEPHOIO
JBMKEHUS IIAPUKA WIH TEJIEKKH.

Omnpenenenue cpegHed CKOPOCTH CKOJIbKEHUs OpycKa WIM JBUKEHUS
LIapyKa 10 HAKJIOHHOM IJIOCKOCTH.

OnpeneneHue yCKOpPEHHsl Tela MpPU PABHOYCKOPEHHOM JIBHJKEHHUH I10
HaKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU IIPH PAaBHOYCKOPEHHOM
JIBIKEHUHU 0€3 HayalbHOW CKOPOCTH.

[IpoBepka TruUIOTE3bl: €CIM NpPHU PaBHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAaYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS Kak psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOILIHME TPOMEXKYTKH BPEMEHH OJJUHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHMSI CKOJBXKEHUS OT CHIIBI
HOPMAaJIbHOTO JaBJICHHUS.

Omnpenenenue kodpduiireHTa TPEHUST CKOJIbXKECHHUS.

Onpenenenue KECTKOCTU NPYKUHBI.

Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBH)KEHUU Teja
10 TOPU3OHTAJIBHOW MOBEPXHOCTH.



10. OnpeenieHne  paboOThHl  CUJIBI  YNIPYTOCTH MpU  NOABEME Tpy3a C
MCITOJIb30BAHUEM HEIOABUKHOTO U IMOJBUKHOTO OJIOKOB.
11. 3yueHue 3aKOHa COXPaHEHHUsI SHEPTUH.
Mexannuyeckue KoJ1e0aHNS U BOJIHBI.

KonebarensHoe nBmxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUI: TEpUOI,
4acToTa, aMIUINTy1a. MaTeMaTndecKuii U Npy>KUHHBIM MasTHUKU. [IpeBpainenue
HHEPrUU MPH KOJIeOATETHHOM JIBH>KCHHH.

3aryxaomue — konebanus.  BeiHyxkzaennole — kojeOanus.  Pe3onanc.
Mexanudyeckue BoJiHBI. (CBOWMCTBa MeXaHMYECKUX BOJH. IIpomonbHble U
IIOTIEpEYHbIEe  BOJHBL. /[[nMHA BOJHBI M CKOPOCTH €€ pacHpOCTpaHEHUS.
Mexanunyeckue BOJIHbI B TBEPJIOM TEJIE, CEHCMUYECKUE BOJIHBI.

3ByK. I'pomkocTh 3Byka U BbicoTa ToHAa. OTpaxkeHue 3Byka. H(ppa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronenue koseOaHWW Ted IO JEWCTBHEM CHIIBI TIHKECTH U CHIIBI
YIOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabmroieHue BhIHYXIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHne po10IbHBIX U MONEPEYHBIX BOJIH (HA MOJEIIN).

Habmro1eHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKyCTUYECKUI PE30OHAHC.

Jlabopamopnsie pabomel u onvimol.

1. OmnpeneneHue 4YacTOoThl W IepUOJa KOJeOaHWH MaTeMaTU4YecKOro
MasTHHKA.

I

2. OmpeneneHuie 4acTOTh M IEPUOJIa KOJIEOAHUM NPy KMHHOTO MasiTHUKA.
3. HccnepoBanue 3aBUCHUMOCTH MEpPHOJIa KOJEOAHUN MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NIEPUO/IA KOJIEOaHUH MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCHUMOCTH MEpHOJia KOJeOaHUN Ipy3a, MOJBEIIEHHOTO K
HUTH, OT MacChl Tpy3a.
6. OmbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh IepuoAa  KoseOaHHid
IPYKUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTH NPy KUHBI.
7. W3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.
JIEKTPOMATHUTHOE 10J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DOJIEKTPOMArHUTHOE  TOJIE.  OJJEKTPOMAarHuTHble  BOJHBL.  (CBoOMCTBa
JIEKTPOMAarHuTHeIX BOJH. lllkama 31eKTpoMarHWTHBIX BOJIH. Mcronb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH [ COTOBOM CBSI3U.



DnekTpoMarHuTHas npupoaa ceera. CkopocTh cBeTa. BOIHOBBIE CBOMCTBa
CBETA.

Hemoncmpayuu.

1. CBoMCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomel u onvimol.

1. M3ydeHue CBOMCTB AJEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOWIBHOTO

TenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBass  moxmens  cBera.  Mcrounuku ~— cBera.  [IpsMosmHeirHoe
pacnpoctpanenue cBera. 3armenust Connua u Jlynel. Otpaxenne csera. [Lnockoe
3epKano. 3aKOH OTpaKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHYTpeHHee
OTpaxkxeHHe cBeTa. VIcronb30BaHME TOJHOIO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydert B smH3e. Ontuueckas cucrema ¢oToamnmnapara,
MUKpOCKONa M Teneckoma. ['J1a3 kak omnTuyeckass cucteMa. biau3opykocTh U
JaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoTtona. CroxeHue
CIEKTPAJIbHBIX LIBETOB. J{ucnepcus cBera.

Hemoncmpauuu.

[IpssmonuHeHOE pacIpOCTPaHEHUE CBETA.

OTpakeHue cBeTa.

[Tonyyenue n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

IIpenomiienue cBera.

Onruveckui CBETOBO/I.

Xox mydeit B coOuparoriei JInH3e.

XoJ Jiy4yer B paCCEeUBArOLIEH JIMH3E.

[Tonydenne n300pakeHUM ¢ TOMOIIIBIO JINH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Moaensb riaza.

11. Paznoxkenue 6enoro cBera B CHEKTP.

12. [Tonydenue 6enoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX LIBETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIJIa OTPaKEHHUS CBETOBOIO Jiyya OT yrja
naJICHuUs.

2. M3ydeHue xapakTEPUCTHK U300paKEHUS MPEMETA B TUIOCKOM 3€pKaJe.

3. HccnepoBanue 3aBUCHUMOCTH yIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yTJjia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIIO».
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4. TlonydeHue n300pakeHHI ¢ MOMOILBbIO COOMPAIOIEH JIMH3BI.
Omnpenenenre (GOKYCHOTO PACCTOSTHUS M ONTHYECKOW CHIIBI COOMparomieit
JIMH3BI.

6. OINBITHI IO PA3JIOKEHUIO OEJI0r0 CBETa B CHEKTP.

7. OnbITHl O BOCHOPUATHIO LIBETA MPEAMETOB IPHU UX HAOIIOJACHUM 4Yepes3
LBETOBbIE (PUIIBTPBI.

KBanToBbI€e siBJICHMS.

OmnbiTel Pe3zepdopaa u mimanerapnas mozens aroma. Mogens aroma bopa.
Ucnyckanue u nornomieHre ceera atoMoM. KBaHThl. JIMHEHYaThie CIIEKTPBHI.

PagnoaktuBHocTh. Anbda, Oeta- U ramma-usnydeHus. CTpoeHue aToOMHOIO
anpa. HyxioHnas wmoxaens aromHoro sapa. Msoronbsl.  PaamoakTuBHbIE
npespamenus. [lepuon nmonypacnana aTOMHBIX SIEP.

SAnepHble peakuuu. 3aKOHbI COXPAaHEHHs 3apsAIOBOTO M MACCOBOIO YHCEIL.
OHeprus CBs3M aTOMHBIX snuep. CBsa3p Maccel M dHepruu. Peakuum cuHTe3a H
nenenus anep. Merounuku sneprun ConHua u 3BE3 L.

Snepnas sHepreruka. J[eWCTBHsS paguOaKTHBHBIX HW3JIIyYEHHW Ha >KUBBIE
OpraHU3MBl.

Hemoncmpayuu.

1. CnexTpsl U3Iy4YEHHUS U MTOTJIOICHUS.

2. CnexTpsl pa3jIM4YHbIX T'a30B.

3. Cunekrtp Boaopoaa.

4. HaOmroneHnue TpekoB B kamepe BunbcoHa.

5. Pabota cuéTunka MOHU3UPYIOMIUX U3ITYyUYCHUH.

6. Perucrpanus uznydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuwvie padbomol u onvimol.

1. HaOmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIEKTPOB U3TyUYEHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE SHEPIUM YaCTULBI IO TOPMO3HOMY

nyTH (1o ¢poTorpadusim).

3. M3mepenue pagnoakTuBHOIO (poHa.

IHoBTOpPUTENIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHHO-0000AIONIMIA MOAYJb MIPEAHA3HAYEH JI CUCTEMAaTHU3alluu
U 0000IIeHUsT  TMPEIMETHOTO  COAEpXKaHUST UM ONbITa  JEATEIbHOCTH,
npUOOPETEHHOTO PU U3YUYEHUHU BCETO Kypca (DU3MKH, a TaKXkKe IJi1 MOJTOTOBKU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aM€Hy 10 (u3uke uid o0yvarommxcs,
BBIOpPABILIKX 3TOT y4E€OHBIN MpeaMeT.

[Ipy M3ydeHUM AAHHOTO MOJIYJISI PEaTU3yIOTCS U CUCTEMATHU3UPYIOTCS BUJbI
JeSITeIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIEeUUBACTCS JOCTHKEHHUE MPEAMETHBIX U
METaNpeMETHbIX  IUIAHUPYEMBIX  pe3yibTaToB  00yueHus, (opMupyercs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTB: OCBOEHHE HAy4HBIX METOJOB HCCIIEIOBAHUS



SABJICHUN NPUPOJLI U TEXHUKH, OBJAJCHUE YMEHUSIMHU OOBSACHITH (U3UUYECKUE
ABJICHUSI, TPUMEHSS TOJy4YeHHbIE 3HAHWS, pelaTh 3aJadyd, B TOM YHCIE
KAUE€CTBEHHBIE U AKCIIEPUMEHTAJIbHBIE.

[TpuHIIMTIHATBHO AESATENBHOCTHBIN XapakTep JAHHOTO pasjiesia peain3yeTcs
32 Cu€T TOro, 4YTO OOYy4YarolIuMecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX UM
npeajaraercs:

Ha OCHOBE IIOJIyYCHHBIX 3HAHMM pacrno3HaBaTh M HAYYHO OOBICHATH
(dbu3nYecKue SIBJICHUS B OKPY Kalollel MPUPO/Ie U MOBCEIHEBHOM KU3HU;

MCIOJIb30BATh HAYYHBIE METOJIbI UCCIICOBAHUS (PU3MUECKUX SIBICHUHN, B TOM
Yuclie JUIsl POBEPKU FUIIOTE3 U MOJYyUYEeHUSI TEOPETHUECKUX BHIBOJIOB;

OOBSCHATh HayYHbIE OCHOBBI HauOOJIe€e BAXKHBIX JOCTHIKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HapUMEpP, TPAKTUUECKOTO HUCTOIb30BAHUS PA3TUYHBIX UCTOUHHKOB
SHEPIHM HAa OCHOBE 3aKOHA IMPEBPAILICHUS U COXPAHEHUSI BCEX M3BECTHBIX BUJIOB
HHEPTUH.

Kaxmas w3 TeM [JaHHOTO MOAYJS BKJIIOYAET AKCIEPUMEHTAIBHOE
uccienoBaHue 0000IIaromero xapakrepa. Moayiab 3aBeplIaeTcsl MPOBEACHUEM
JMATHOCTUYECKON U OIIEHOYHOM paboThI 32 KypC OCHOBHOTO 001IIero 00pa3oBaHMUsl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUAA

N3yuyenue ¢u3NKM HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HANpPABICHO

Ha JIOCTMI)KEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJbTaTOB.

B pesynbraTe udydeHus: puU3NKA Ha ypOBHE OCHOBHOI'O 00IIero oopa3oBaHuUs

y oOyyatomierocs OyayT copMUpOBaHbI CIIEIYIOUIME JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) mnaTpMoTHYECKOr0 BOCIMTAHUS:

- NMPOSIBJICHUE MHTEpPECca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOM
buznuecKoil HayKu;

- [ICHHOCTHOE OTHOIICHHE K JTOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpamaaHCKOro 1 JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYX/I€HUHU OOIIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTHUYCCKUM MPUMEHEHUEM JTOCTHKCHUN
busuKy;

- OCO3HAaHHWE BAXKHOCTHU MOPAIBHO-ITHUYECKUX MPUHIUIIOB B JEATEIbHOCTH
YUY€HOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCTIPUSATHE DCTETHUUECKHX KadeCTB (DU3MYECKON HayKu: €€ TapMOHUYHOTO
OCTPOEHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUSA:

- OCO3HAaHHME IIEHHOCTH (U3MYECKOM HAyKHM KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUSI MHUPA, OCHOBBI PA3BUTHSI TEXHOJIOTUM, BaXKHEHIIEH COCTaBISIONICH
KYJbTYPHI;

- pa3BUTHE HAy4YHOW JF0OO03HATETHFHOCTH, MHTEpECca K HCCIEI0BATEIbCKOM
TeSITENbHOCTH;

5) dopvupoBaHus  KYJbTYPbl 3I0pPOBbS W  3MOIHMOHAJIBLHOIO
0J1aronoJIy4ns:

- OCO3HaHME LIEHHOCTH Oe3omacHoro o0pa3a JKH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXXHOCTU TNPaBWJI 0OE30MaCHOTO TOBEACHHS Ha
TPaHCIOPTE, HAa J0porax, C JJEKTPUUECKUM U TEIUIOBBIM 00OpYJOBaHHUEM B
JIOMAITHUX YCIIOBUSIX;

- c(OpMUPOBAHHOCTh HaBBIKA peQieKCUM, TPU3HAHUE CBOETO MpaBa Ha
OIMOKY M TAaKOIO K€ MpaBa y JIpyroro 4eiaoBeKa;

6) Tpy10BOr0 BOCIIMTAHMS:

- aKTUBHOE Y4YacTHM€ B PEIICHUM MNPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeabHON  OpraHuM3aluu, Tropoja, Kpas) TEXHOJOTMYECKOH W



COLIMAJIbHOM HAIpaBiI€HHOCTH, TPEOYIOIIMX B TOM YHCIEe U (DUIUYECKUX
3HAHUU;

e - MHTEpEC K MPAKTUYECKOMY M3YUECHUIO MPOQECCHii, CBA3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpUEHTAllUsI HA TPUMEHEHHE (PU3MYECKUX 3HAHMM [JIs pelleHds 3a7ad B
00JIaCTH OKPY’KAIOIIEH Cpenbl, IJIaHUPOBAHMS ITOCTYNKOB M OLEHKH HX
BO3MO>KHBIX ITOCHEACTBUAN JIJIS1 OKPYKAIOIIEH CPEJIbI;

e - OCO3HAHME IIOOAIBHOIO XapaKTEpa HKOJIOTMYECKUX IMPOOJIEeM U IMyTed X

pEIICHUS;

e 8) amanTanuu K HU3MEHSIOUIUMCH YCJOBHAM COLMAJBLHON M NPHUPOTHOI
cpenbl:

e - TOTPEOHOCTH BO B3aUMOJCUCTBUU TPU BBIMOTHCHUN WCCICAOBAHUN U
MIPOCKTOB (H)U3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHHUIM
APYTHUX,

e - TIOBBIICHHE YPOBHA CBOEH KOMIIETEHTHOCTH YE€pe3 IMPAKTUUYECKYIO
JIEATCIIbHOCTD;

e - NMOTPeOHOCTH B OPMHUPOBAHUU HOBBIX 3HAHHM, B TOM YHCIIe (POPMYITHPOBATH
UJIeH, MIOHSATHUSA, TUTIOTE3bI O GU3UUECKUX 00BEKTaX U SABJICHUSIX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM W KOMIICTCHTHOCTEH B 00J1acTH
(1)56370:97 8

e - IUIAHUPOBAHHWE CBOETO pAa3BUTHUS B TNPUOOPETCHWHM HOBBIX (PU3NYECKHUX
3HAHUI;

e - CTPEMJICHHE aHAIM3UPOBATh U BBIABIATH B3AUMOCBSI3U MPUPOJIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (U3UUECKUX 3HAHUM;

e - OLIEHKA CBOMX JEUCTBUM C Y4YE€TOM BIMSHMSA Ha OKPYXKAIOUYI0 Cpeny,
BO3MOYKHBIX TJIOOQTBHBIX TIOCIEACTBUH.

METANPEAMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOEHHUS TpOTpaMMBbI MO (U3WKE HAa YpPOBHE OCHOBHOTO
oO1ero oopazoBanus y oOydaronierocsi OyayT copMUpOBaHBI MeTaNpPeMeTHbIe
Pe3yJabTaThl, BKIIOYAMOINIUE MO3HABATEIbHBIC YHUBEPCATIbHBIC YUCOHbBIC ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  y4eOHbIC  JICHCTBUS,  PETYJISTHBHBIC
YHHUBEpCAJIbHbIC yUeOHbBIE JICHCTBHSI.

ITo3naBaTe/IbHBIE YHuBepCaJlbHbIC yqeﬁnble IleﬁCTBHﬂ

Ba3oBble Jjornueckue 1eMCTBUA:
e BBIABIAThP M XapaKTEpHU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(stBIEHUN);



yCTaHABJIMBAThH CYIICCTBEHHBIN MPHU3HAK KiAacCH(HUKAIINN, OCHOBAHUS IS
0000IICHNS U CPaBHEHUS;

BBISBJISITh 3aKOHOMEPHOCTH W TIPOTUBOPEUYHS B PACCMATPUBACMBIX (haKTax,
TAHHBIX U HAOIOJICHUSIX, OTHOCSIINXCS K (DU3HMUECKUM SIBIICHUSIM;
BBISIBJISITh TTPHYMHHO-CJICJICTBEHHBIC CBSA3M NPHU H3YyYCHUH (PUINISCKUX
SIBTICHUI U TPOIIECCOB, JETaTh BBIBOJBI C HCIIOIB30BAHUEM JICTyKTHBHBIX
Y MHIYKTHUBHBIX YMO3aKJIIOUCHUH, BBIJIBUTaTh THIIOTE3bI O B3aHMMOCBS3SIX
(U3UYECKUX BEIMYNH;

CaMOCTOATENLHO BBIOUPATh CMOCOO pelieHuss Y4eOHOUW (U3HMYECKOM
3amaun (CpaBHEHUE HECKOJIBKMX BapHaHTOB pEIEHHs, BHIOOP Hambosee
MOJIXOJISIIETO ¢ YUETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble HCCJICA0BATCIBCKUC I[eﬁCTBHH:

HCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUM HHCTPYMEHT MO3HAHUS;
IPOBOJIUTH 110 CAMOCTOSITEIBHO COCTABIIEHHOMY ILIaHY OITBIT, HECIIOKHBIN
(Gu3MYEeCKU HKCIIEPUMEHT, HEOOJbIIOE HCCheAoBaHUEe (U3HUECKOTO
SIBIICHUS;

OLICHWBAaTh HA NPHUMEHHMOCTb M JOCTOBEPHOCTh HH(OPMAILIHUIO,
MIOJTyYEHHYIO B XOJI€ UCCIICJIOBAHUS UJIH SKCIICPUMEHTA,

CaMOCTOATENLHO (POPMYITHPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
POBEAEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHNS;

MPOTHO3MPOBATh BO3MOXKHOE JaibHeWIiee pa3BUTHE  (PUINIECKUX
MPOIIECCOB, @ TAaK)KE BBIIBUTaTh MPEANOI0KEHUS 00 UX pa3BUTHH B HOBBIX
YCIJIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmaumeii:

MPUMEHSATh Pa3IMYHbIE METOJbl, UHCTPYMEHTHI U 3aIIPOCHI IPU MOUCKE U
orOope MHPOPMALMHM WIH JAHHBIX C YYETOM MPEMIOKEHHOW Yy4eOHOU
(huU3UYECKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALUIO
Pa3IUYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJBHYIO (OpPMY MpEACTABICHUS
uHpopMaMu W WUIIOCTPUPOBATH pelIaeMble 3aJadd  HECIOKHBIMU
CXeMaMHu, IuarpaMMaMiy, HHOU rpaduKoi U X KOMOUHALIUSMHU.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe eiiCTBHUSA:

B XOA¢ OOCYXICHHS Y4COHOro MaTepHalia, pe3yJbTaTOB J1aOOpaTOPHBIX
paboT M TIPOEKTOB 3a7aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIaeMOI TEMbI U
BBICKA3bIBaTh WJCH, HAICIICHHBIE HA DPEIICHHWE 3aJaud W TOAJCpKaHUE
0J1aro’KeIaTeIbHOCTH OOIIEHNS;

COIMOCTABIISATh CBOM CYXKICHUSA C CYXIACHHUSAMH JPYTUX Y4YaCTHUKOB
Juanora, OOHapy»XKUBaTh Pa3IudKe M CXOJICTBO MTO3UIIHH;



BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;
myOJIMYHO MPEICTABIATh PE3yIbTaThl BHIOTHEHHOTO (PU3UYECKOTO OIBITA
(3KCIIepUMeHTa, UCCIEA0BaHUs, IPOEKTA);

NOHMMaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM |
UHJUBUIYAIbHOW palbOThl MpU PELIEHUH KOHKPETHOH (usmyeckon
poOJIeMBI;

MPUHUMATh LIEJId COBMECTHOM AESATENbHOCTH, OPraHU30BbIBATh JIEUCTBUS
no e€ MOCTIKEHHUIO: paclpedensiTe poyd, OOCYXXIaTh MPOLECCHl U
pe3ynbTaThl COBMECTHOM pabOThI, 000011aTh MHEHHS HECKOJIBKUX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh pabOTHI, IOCTUTAs] KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAINPABJIECHUIO MU KOOPAMHHUPYS CBOM JEWUCTBHUS C JIPYTUMHU
YJIECHaMH KOMAaH/Ibl;

OLIEHHMBATh KauyeCTBO CBOET0O BKJIaJa B OOIIMU MPOAYKT MO KPUTEPUSM,
CaMOCTOATENHHO CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHUMOJICHCTBHUS.

PeryasiTuBHbIe YHUBeEpCAJbHbIE YUeOHbIE 1eiiCTBHSA

Camoopranusanus:

BBISIBIISATh NIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTYyalUsiX, TPEOYIOIUX
11 petieHust GU3NYECKuX 3HaAHHI;

OPUEHTHPOBATbCA B  PA3NMYHBIX [OAXOJAAX IPUHATHA  PEIICHUM
(MHIMBUYallbHOE, NMPUHATUE PEIIECHUS B IpylNIe, NPUHATHE pEIICHUH
rpynmoi);

CaMOCTOSITENIFHO COCTaBJISATh AITOPUTM pelieHus: (PU3NuecKoi 3a1auu Win
IUTAHAa HMCCIIECOBAHUSA C Y4ETOM HMEIOLIUXCSI PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh IIPEIIaracéMble BApUAHThI PEILICHUM;
JIeN1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CﬂMOKOHTpOJIL, AMOIMOHAJIBLHbIN UHTEJIEKT:

JaBaTh aJICKBATHYIO OLIEHKY CUTYallMH U MPEJIaraTh MiaH €€ N3MEHEHUS;
OOBSCHATh TPHUYMHBI  JOCTIKCHHUS  (HEHOCTHKECHUS) PE3yIbTaTOB
JeSTENbHOCTHU, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIESITEILHOCTh (B TOM YHWCJIE B XOJI BBINOJHEHUS
(U3UYECKOTO  HUCCIIECIOBAaHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENHCTB, W3MEHUBIIUXCS CHUTyalllii, YCTAaHOBJIEHHBIX OIINOOK,
BO3HHUKIINX TPYAHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa €U U YCIOBHIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejioBeKa B XOJie CIopa WIH JUCKYCCHH
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTroOro;
MPU3HABAaTh CBOE MPaBO Ha OMMOKY MPHU pelieHuU (HU3NIECKUX 3a/1a4 WU
B YTBEPKIACHHIX HA HAYYHBIC TEMbI U TAKOE K€ MPABO JIPYToro.



IMTPEJMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 Kjacce peAMETHbIE pe3ysIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCSI YMEHUM:

WCIIOJIB30BaTh  TOHATHS:  (PU3WYECKHMEe W  XUMHYECKHE  SIBJICHUS,
HaOJIOZICHUE, SKCIEPUMEHT, MOJEINb, TUIIOTE3a, €AUHUIBI (DU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOE [IBI)KEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHEIHOE), TPACKTOPUs, PaBHOJEHCTBYIOIIAS
cuia, nedopmarus (ynpyras, IJIacTUYecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYIbL;

paznuuath siBiaeHus (auddysus, TENIOBOE JBUXKEHUE YaCTUIl BEIIECTBA,
PaBHOMEpPHOE  JBH)KCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpLUs,
B3aMMO/JICCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OChIO
BpalllcHUsI, TepeAadya AaBi€HUS TBEPABIMU TEIaMHU, >KUJIKOCTSIMU H
razamy, arMocdepHoe JaBlieHHWe, IUIaBaHUE TeJ, [PEBpaIeHUsS
MEXaHUYECKOW PHEPruu) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3UUECKOE SIBJICHUE;
pacmo3HaBaTh TPOSIBICHWE W3YYEHHBIX (U3MUECKUX SBICHUU B
OKpY’KalolleM MHpe, B TOM UHcle (U3NYECKHEe SBICHUS B MPUPOJE:
OpPUMEPBI JIBMKEHUS C PA3JIUYHBIMU CKOPOCTSIMH B JKMBOM M HEXKHBOUN
MpUpojie, ACUCTBUE CHUJIBI TPEHUS B MPUPOAEC W TEXHHUKE, BIIUSHUE
aTMOC(EPHOTO IaBJICHHUS Ha KHUBOW OpraHW3M, IJIABAaHHUE PhIO, phIUaru B
TeJIe YeJOBeKa, MPU ITOM MEPEBOJAUTH MPAKTUUYECKYIO 3a/layy B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKHU) (PU3MUYECKUX SIBJICHUN;
OMUCHIBATh U3yYCHHBIE CBOMCTBA Te M (U3UYECKUE SIBJICHUSI, UCIIOJIb3YS
¢u3nyeckue BeNWYUHBI (Macca, 00BEM, IUJIOTHOCTh BEIECTBA, BpPEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIa TSXKECTH, BEC
Tena, cujla TpEeHWs, JAaBieHue (TBEpPAOro Tena, >KUAKOCTH, Trasa),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CHWJIbI, KO3(Q(GUIMEHT TMOJE3HOTO JCHCTBUS MEXaHU3MOB,
KUHETUYEeCKas W TMOTEHIMalbHAs SHEPTusi), MPU OMUCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MYECKUH  CMBICT  HUCIOJB3yeMBIX  BEJIHMYWH, WX
0003HaueHUsT U €IUHUIIBI (U3HUECKUX BEIUYMH, HAXOAUTh (HOPMYIIBI,
CBS3BIBAIONINE JAHHYIO (PU3WYECKYIO BEIMYMHY C JAPYTUMH BEJIUYMHAMH,
CTPOUTH TpaPUKU U3yUEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUYMH;
XapakTepu30BaTh CBOWCTBA TeJ, (U3UYECKHUE SIBJICHUS W IPOIIECCHI,
UCIIOJIb3YSl TIpaBUjIa CJIOKEHUS CWI (BAOJb OJHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesna, IpaBWIO paBHOBECHs phruara (0Ooka),



«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHWYECKOH
SHEPruH, TpPU DSTOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA U
3aMMCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UYECKHUE SBJICHHUS, TPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud NPaKTUKOOPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITh NPUYMHHO-CIICJCTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHHE u3 1-2
JIOTUYECKUX I1aroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NUYECKHUX
ABIICHUH, PU3NIECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiarb pacy€THble 3a1adyd B 1—2 JEHCTBUSA, HCIOJIb3Yys 3aKOHBI U
bopmynbl, CBs3bIBatONIME (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHalM3a
YCIJIOBHS 33/1a4d 3alHChIBATh KPATKOE YCIIOBUE, MOJICTABIATh (PU3HUUECKUE
BEJIMYMHBI B (OPMYJBl U MPOBOAUTH PACUYETHI, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIsl PEIIEHUs 3a]ay, OLCHUBATh PEaTUCTUYHOCTD
NOJIy4YeHHOU (PU3UUECKOM BEJIMUMHBI;

pacno3HaBaTh MpPOOJIEMbl, KOTOpPbIE MOXXHO pEUIUTh NpPU OMOLIU
(U3HYECKUX METOJIOB, B ONTMCAHUU UCCIIEI0BAHMS BBIIEIATH IPOBEPSIEMOE
NpEANoJoKeHne  (rumoresy),  pa3inyaTb W UHTEPIPETUPOBATH
MOJIYYeHHBIA pe3yJbTaT, HAaXOJUTh OIMMOKM B XOJIE€ OIbITa, JENaTh
BBIBOJIBI 10 €T0 PE3yJIbTaTaM;

OPOBOJUTH OMNBITHI 1O HAOTIOJNEHUIO (PU3MYECKUX SBICHUN WU
(dbuznyecKux CBOICTB Tel: dbopmyIupoBaTh MIPOBEPSIEMBIEC
MPEANOJIOKEHNS, COOMPATh YCTAHOBKY U3 MPEIOAKEHHOI0 000py0BaHUS,
3aIMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJIBL;

BBIIIOJIHATh MPSAMbIE U3MEPEHUS PACCTOSHMS, BPEMEHHM, MAacChl Tela,
o0b€Ma, CHUJBl M TEMIEepaTypbl C MCIOJb30BAHUEM aHAJOTOBBIX H
u(pOBBIX MPUOOPOB, 3aMUCHIBATh IOKAa3aHUS TMPUOOPOB C YUETOM
3aJlaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJIUTH UCCIIEI0OBAHUE 3aBUCUMOCTH OJTHOM (PM3MUYECKOM BEIMUUHBI OT
JIpYrol € HCIHOJb30BAHUEM TMPSAMBIX HM3MEPEHUN (3aBUCHUMOCTU IyTH
PAaBHOMEPHO JBWXKYILIErocs Tela OT BPEMEHU [BHKECHUS TeENa, CHIIbI
TPEHUSI CKOJIBKEHHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IJIOIAAU CONPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BHITAIKUBAIOIIECH CHIIBI OT 00bEMa
NOTPYKEHHOM YacCTH Tela U OT IUIOTHOCTHU KUIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJla, OT TNIyOMHBI, HA KOTOPYIO TOTPY>KEHO TEJO, YCIOBUMA
IJIaBaHUs TEJ, YCJIOBUW paBHOBECHs pblyara U OJOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrO HCCIEAOBaHUsA, CcoOUpaThb YCTAaHOBKY W
BBITIOJIHATh U3MEPEHHUs, CIeays MNPeIJIOKeHHOMY IUIaHy, (DUKCHPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3MYECKUX BEJIUYUMH B BUJE



MPEIOKCHHBIX TaOMWIl U TPApHUKOB, JENaTh BBIBOJBI IO pe3yjbTaTam
WCCJICIOBAHNS,

MPOBOJIUTh KOCBEHHBIE HU3MEpPEHUS (DU3NYECKUX BEIMYMH (TIJIOTHOCTH
BEIIECTBA KUJKOCTH UM TBEPJAOTO Tela, CWIA TPEHHS CKOJIBKCHHS,
JaBJICHUE  BO3JyXa, BBITAJIKWBAMOIIAs  CWja, JCHCTBYIOMmAs  Ha
MOTPYKEHHOE B JKUIKOCTH TENIO, KOA(DPHUIIMEHT IOJIE3HOTO ICHUCTBUS
MPOCTBIX MEXaHW3MOB), CIIEAys TPEIJIOKCHHOW WHCTPYKIUU: TIPU
BBITIOJITHCHUH W3MEPEHUN COOMpPaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYHCIIATH 3HAYCHNE HCKOMOW BEJIMUMHBI;

COOJTFOIaTh MpaBUiIa TEXHUKU O€30MaCHOCTH MpU paboTe ¢ T1abopaTOpHBIM
o0opy10BaHUEM;

yYKa3bIBaTh TPUHIIMAIBI JACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETpP, COOOIIAIOMUECS COCY/abl, OapomeTp,
pBIYar, OABMKHBIA U HETIOJBHKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTB;
XapaKTepHU30BaTh TPHWHIMIBI  JIEHCTBUS W3YYCHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HAa HMX OMUCaHUS (B TOM 4YHUCIE:
MOJAIIWITHAKK, YCTPOWCTBO BOJOMPOBOJA, THUAPABIMYECKHN TMpecc,
MaHOMETp, BRICOTOMEP, TIOPIITHEBOH HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBaX (pU3MUECKUX SIBICHHN M HEOOXOauMble (PU3NYECKUE 3aKOHBI
M 3aKOHOMEPHOCTH;

NPUBOANTh  MpPUMEpPhl  (HAXOAWTh  WH(OpPMAIMIO O  TIPHUMEpPax)
MPAKTUYECKOTO HWCIOIb30BaHMs (U3MYECKUX 3HAHUW B TOBCEIHEBHOM
KU3HU N1 oOecrieueHrs 0e30MacHOCTH MpU oOparieHuu ¢ npudbopamu u
TEXHHYECKUMHU YyCTPOMCTBAMHU, COXPAHCHUS 3JI0POBbS W COOIIOJACHUS
HOPM DKOJIOTUYECKOTO TMOBEJICHHS B OKPY KAIOIIEH Cpeie;

OCYHIECTBIISAITh OTOOp HCTOUYHWMKOB uH(popmammu B HHTepHeTe B
COOTBETCTBHH C 33JJAHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS
3HAaHUW ® TYTEM CpPaBHEGHUS PAa3IMIHBIX HCTOYHUKOB BBIJCIATH
UHGOPMAITNIO, KOTOpas SBJISCTCS MPOTHUBOPEYMBON WM MOXKET OBITH
HEJIOCTOBEPHOM;

WCITOJIB30BaTh MPHU BBITTOJHCHUHM yYEeOHBIX 3aaHUN HAyYHO-ITOMYJIIPHYIO
TUTEPATYypy  (U3MUECKOTO  COJEpIKaHWs, CIPABOYHBIE MaTepUaIbI,
pecypchl cetn MHTEpHET, BlageTh NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeobpazoBaHusi HHGOPMAITUU M3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co3aaBaTh COOCTBEHHBIE KPAaTKUE MHCHbMEHHBIC W YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB WH(pOpMAIUU (HU3UIECKOTO COACPIKAHUSA, B TOM
quciie MyOJUYHO JeNaTh KpaTKue COOOIIEHUs O pe3yJbTaTax MPOCKTOB
WIA YYeOHBIX HCCJICIOBAaHUN, TIPU O3TOM TPaMOTHO HCIIOJIb30BaTh



M3YUYEHHBI TMOHATUHHBIN ammapaT Kypca (U3HKH, CONPOBOXKIATh
BBICTYIUJICHUE NTPE3CHTALINEH;

IPU BBINOJHEHUH YYEOHBIX MIPOEKTOB M HCCIEIOBAaHUI paclpenessTh
00s13aHHOCTH B TpYIIIIE B COOTBETCTBUU C IOCTaBICHHBIMHU 3aJladaMH,
CIeIUTh 3a BBHINIOJIHEHHEM IUIaHA JEWCTBUI, aJeKBATHO OLEHUBATH
COOCTBEHHBIH  BKJIaJl B  JI€ATEIBHOCTh  [PYMNIbl, BBICTPAUBATH
KOMMYHHKATUBHOE B3aUMOJICHCTBUE, YUUTHIBas MHEHHE OKPY KAtOITUX.

K xoH1y o0yuenus B 8 kiaacce npeMeTHbIE pe3yJibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCS YMEHUIN:

MCIOJIb30BATh MOHATHS: Macca U pa3MeEPbl MOJIEKYJI, TEIJIOBOE JIBUKECHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUS BELIECTBA, KPUCTAIUIMYECKUE U
amop(HBIC Tena, HACHIICHHBIM ¥ HEHACBHIIEHHBINM mMap, BIAXHOCThH
BO3/lyXa, TEMIIEpaTypa, BHYTPCHHSAS JHEPrusi, TEIUIOBOM JIBUTATEIb,
BJIEMEHTAPHBINA JIEKTPUUYECKHUMN 3apsl, JIIEKTPUYECKOE T0JI€, TPOBOJIHUKHU
U IUDJIEKTPUKHU, IIOCTOSHHBIN JJIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;
paznuuath SBJICHUS (TETUIOBOE pacCUIMpEHUE U CXKaTHhe, TeIvionepesaaya,
TEIUIOBOE PABHOBECHUE, CMAYMBAHUE, KANWUISIPHBIE SBIICHUS, UCIIAPEHUE,
KOHJICHCAIWs, TUIABJICHUE, KpHUCTa/uIM3anus (OTBEepJeBaHHUE), KHUIIEHUE,
TerJionepeaaya (TEnI0npPOBOIHOCTb, KOHBEKIIHS, U3JIy4YCHUE),
BJICKTPU3ALUA TEJ, B3AaUMOACUCTBUE 3apSJI0B, JIEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJECHMCTBUE MArHUTOB, JCUCTBHUE
MAarHUTHOTO TOJIsl HA IPOBOJIHUK C TOKOM, JIEKTPOMATrHUTHAS UHAYKIIUS)
[0 OIMCAaHUI0 HX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JTEMOHCTPUPYIONTUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYEHHBIX (DU3UUECKUX  SIBJICHUUA B
OKpY’KaloIeM MHpEe, B TOM 4YHCIe (U3UYECKUE SBICHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSDKEHUE W KANMWUISAPHBIE SABICHUS B IPUPOIE,
KpUCTa/UIbl B mpupojse, uznydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJICKTPUUECKUE
aBJeHUs1 B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosiie 3emuH, Jpedd MoIOCOB, POJb MArHUTHOTO TOJIS JJis KU3HU Ha
3emiie, MOJISIPHOE CUSIHUE, IPU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIC CBOMCTBA (MpH3HAKH) (HU3UYSCKHUX
SIBJICHUH;

OMMUCHIBATh U3y4YEHHBIE CBOMCTBA T U (DU3UYECKUE SBJICHUSI, UCTIOJIb3YS
(u3nyeckre BeNWYUHBI (TEMIlepaTypa, BHYTPEHHSISI SHEPTHs], KOJTUYECTBO
TEIUIOThI, YJAEJIbHAsI TEIUIOEMKOCTh BEUIECTBA, YJEJbHAA TEIUIOTA
IUIaBJICHUS, YJEJbHAas TeIJioTa IMapooOpa3oBaHus, YJAeJIbHAas TeIIoTa
CropaHusi TOIUIMBA, KOA(PPUUIMEHT TOJIE3HOTO [JEWUCTBUS TEIJIOBOM



MaIllUHbl, OTHOCUTEIbHASl BIAXXHOCTh BO3/yXa, JJICKTPUUYECKHUU 3apsi,
cuja TOKa, SJIEKTPUYECKOE HANpsKEHUE, COMPOTHUBJIICHUE IPOBOJIHHKA,
yACIbHOE  CONPOTUBIEGHHWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTr0  TOKa), IMpPU  ONHCAHWU TNPABUIBHO TPAKTOBAThH
(U3UYECKUIl CMBICI MCIOJIb3YEMbIX BEJIUYMH, O003HAYCHUS W €IUHUIIBI
(u3nYecKUX BEIWYUH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIIUE JAaHHYIO
(U3UYECKYI0 BEIMYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH Trpaduku
M3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUIHH;

XapaKTepu30BaTh CBOWCTBA TN, (U3UYECKUE SIBJICHUS M MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHUS MOJIEKYISIPHO-KMHETHUYECKONH TEOpUHU
CTPOCHMS BEIIECTBA, MPUHIMI CYNEPHO3UIIUKU TOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsija, 3akoH Oma JiJIsl ydacTKa 1elu, 3aKOH
JIxoyns—JleHna, 3aKkOH COXpaHEHMsI DJHEpPruM, NOpU OTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MAaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSCHATh (PU3MYECKHUE MPOLIECChl M CBOMCTBA TEJI, B TOM YKCIE U B
KOHTEKCTE CHUTyallMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
NPUYUHHOCIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTrHYeCcCKUux
IaroB ¢ omnopoil Ha 1—2 W3y4YEHHBIX CBOWCTBA (M3UYECKUX SBICHUMH,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTth pacu€THble 3a7adyd B 2-3 JEHUCTBUS, HCMOJB3ys 3aKOHBI H
(bopMyTBI, CBS3BIBArONINE (PU3MYECKUE BEIUYMHBI: HAa OCHOBE aHAIIN3a
YCJIOBUS 3a/laud 3alHUChIBaTh KPAaTKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JUIsl pEIIeHUs 3a7add, BBIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEeoOXoauMble JUisl €€ peuieHusl, MPOBOJUTh PACUETHl M CpPABHHUBATh
MOJIYYCHHOE 3HAUYCHHUE (PU3NUECKON BETUYHHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXXHO PEHIUTh TPH TOMOITU
(bU3MYECKUX METOJIOB, HCIOIb3Ysl OMHCAHUE HCCIIEIOBAHUS, BBIICIATH
IpOBEPSIEMOE  MPEANOJIOKEHUE, OLECHUBATh MPABUIBLHOCTh IOPSIKa
MIPOBEJICHUSI UCCJIEI0OBaHUs, JIe7aTh BHIBO/IbI;

MPOBOAUTL OMNBITHI 10 HAOMIOJECHUIO (U3WYECKUX SIBJICHUU WU
(U3UYECKUX CBOMCTB TeJ (KaMWIISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBIICHUS
BO3MlyXa OT €ro o0bEMa, TeMIEPaTyphl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHusl TpPU MU3IYYEHUH OT IBETa M3Iydaromien (MOrJIONIaromieil)
MMOBEPXHOCTH, CKOPOCTh HCIIAPEHUSI BOJBI OT TeMIEpaTypbl KUIKOCTU U
IUIOIIAAN €€ TIOBEPXHOCTH, DJJEKTPHU3alWs Tel W B3aWMMOJEHCTBUE
ANEKTPUYECKUX 3apsAJIOB, B3aWMOJICUCTBUE IOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisi MAarHUTHBIX TIOJIEM TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHuTHOTO TOJIS Ha TPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHura,



CBOMCTBa 3JIEKTPOJABHUIATENSl TMOCTOSHHOTO TOKa): (OpPMYJIUpPOBATH
MIPOBEPSEMbIE MPEANOJIOKEHUS, COOMPATh YCTAHOBKY M3 IMPEIIOAKEHHOIO
000py/10BaHUs, OMUCHIBATh XOJI ONbITa U (POPMYJIMPOBATH BHIBODI;
BBIMOJIHATh ~ NpPSIMBIE  W3MEPEHUs  TEMIIEpaTypbl,  OTHOCHUTEIbHOU
BJIQXHOCTH BO3/yXa, CHJIbI TOKA, HAIpSKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (DPU3MUECKHX BEIMYWH, CPABHUBATH
pe3ynbTaThl U3MEPEHU ¢ YUETOM 3a/laHHOM aOCOTIOTHON NOTPEIIHOCTH;
MPOBOANTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (DU3MUECKON BETUYHUHBI OT
APyrol C  HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUil  (3aBUCUMOCTH
COIPOTUBJICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOUIaJAW HOMEPEYHOIO
CEYEHMSI U YACIIBHOI'O COIPOTHUBIICHHS BELIECTBA MPOBOJAHMKA, CUJIbI TOKA,
UAYIIEr0o 4Yepe3 MPOBOAHMK, OT HANpsDKEHUS Ha  IPOBOJHUKE,
HCCJIEOBAHNE IOCJIEIOBATENIBHOIO MW IMAPAJUIEIBHOTO  COCAMHEHUN
IPOBOJIHMKOB): IUIAHUPOBATh HCCIIEJOBAHME, COOUpPATh YCTAHOBKY H
BBINIOJIHATh W3MEPEHMs], CIeAys NPEeJIOKEHHOMY IUIaHy, (UKCUPOBATh
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMULl M TIpauKOB,
JieNIaTh BBIBOJIBI IO pe3ysibTaTaM UCCIIEOBAHMS;

IPOBOJUTh KOCBEHHBbIE HU3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yJesibHas
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTHUBIEHUE MPOBOAHMKA, padoTra W
MOIIIHOCTh 3JIEKTPUUYECKOr0 TOKA): IJIaHUPOBATh W3MEPEHMs, COOUpPAThH
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJeNysl MPEIJIOKEHHON MHCTPYKLHMH, U
BBIYHCIISTH 3HAUCHNUE BEJIMYMHBI;

coOI01aTh MpaBUiia TEXHUKK 0€30MaCHOCTH TIPH padoTe C J1ab0paTOpHBIM
0o0opy10BaHUEM;

XapaKkTepU30BaTh MPHUHIMIBI JEHCTBUS HM3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOPOM HA HX ONUCaHUA (B TOM 4YHUCIHE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUIPOMETp, MapoBas TypOuHa, amIepMerp,
BOJIFTMETP, CUETUYMK HJIEKTPUUYECKOM SHEPIUH, DJIEKTPOOCBETUTEIbHBIC
npuOOpbI, HArpeBaTeNbHbBIE AIEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
MPETOXPAHUTEIH, HIEKTPOMATHUT, MIEKTPOJBUTATENb IOCTOSHHOTO TOKA),
UCIIOJIb3YSl 3HAHUSI O CBOMCTBAX (PU3MUYECKUX SIBICHUH U HEOOXOJIMMBIE
buznyeckre 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOHCTBA U HU3MEPHUTEIbHBIC
npubopel MO CXeMaM M CXEMaTU4YHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBUraTeilb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOIl, PEOCTaT), COCTABIATH CXEMbl 3JIEKTPUUYECKUX
Heneil ¢ mociae10BaTeNbHbIM U MapaljIeIbHbIM COCTUHEHUEM 3JIEMEHTOB,
pasznuuasi yciIoBHbIE 0003HAUEHHUS 3JIEMEHTOB AJIEKTPUUECKUX LETEl;



MPUBOANTh  MpUMEpPHl  (HaxomWTh HWHPOpMANUIO O  TpUMepax)
MPAKTUYECKOTO HWCIOIB30BaHMS (U3UYECKUX 3HAHWA B ITOBCETHEBHOUN
KU3HU JI7Is1 oOecrieueHrs 0e30MacHOCTH Mpu oOparieHuu ¢ nmpudbopamu u
TEXHHYECKUMHU yCTPOMCTBAMH, COXPAHCHHS 3JI0POBbS W COOIIOICHHS
HOPM DKOJIOTUYECKOTO TMOBEJICHHS B OKPY KAIOIIEH Cpeie;

OCYIIECTBJIATh TOUCK WHPOpMauu (U3HUECKOTO CONIEpKaHHUS B
NHTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHUU H IyTEM CpaBHCHUS
JIOTIOJTHUTENBHBIX ~ WCTOYHUKOB  BBIJACISTH HMH(POPMAIHMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MM MOKET OBITh HEJIOCTOBEPHOM;
UCTIOJIb30BaTh MIPH BBIMOJIHEHUN YYEOHBIX 33JIaHUN HAYYHO-TIOMYJISIPHYIO
JUTEPATYpPy  (PU3MUECKOTO  COJEp)KaHHS, CIPABOYHBIE MaTepHabl,
pecypchl cetn HTEpHET, BliageTh NMpuéMaMu KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus HHPOPMAIIUU U3 OJHOM 3HAKOBON CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KPAaTKUE YCTHBIE COOOIICHHS,
0000mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
comepKaHWsi, B TOM 4YHCIAE NyOJUYHO TIPEACTABISTh PE3YIbTAThI
MIPOCKTHOW WJIM HCCIICIOBATENHCKON NESITEIbHOCTH, MPU 3TOM T'PAMOTHO
UCTIOJb30BaTh M3YYCHHBIM TMOHATUUHBIA ammapar Kypca (U3HKH,
COMPOBOXK/IaTh BBHICTYTUICHHE MPE3CHTAIINECH;

NpU BBITIOJHEHUH YYEOHBIX MPOEKTOB W UCCICIOBAHHWHA (PHU3UIECKIX
MPOIECCOB paclpeeNiATh OOS3aHHOCTH B TPYyNIE B COOTBETCTBUHU C
MOCTABJICHHBIMH 33/1a4aMHt, CJICANTH 32 BHITIOJHCHUEM IUIaHA JACHCTBUN U
KOPPEKTUPOBATh €r0, aJeKBAaTHO OIICHUBATh COOCTBEHHBIM BKJAJ B
JESITEILHOCTD TPYIIIBI, BEICTPAUBATH KOMMYHHKATHBHOE B3aMMOJICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K xoH1y o0yuenus B 9 kiaacce npeiMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y 00YHAIOIITNXCS YMEHUI:

UCIIOJIb30BaTh IOHSATHS: CUCTEMAa OTCU€Ta, MaTepualibHas TOYKa,
TpaeKTOpHUsi, OTHOCUTEILHOCTh MEXaHWYECKOrO JBHXKEHUS, AehopMarius
(ynpyrasi, mjacTuueckasi), TpPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh U NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEO,
IIEHTP TSDKECTH TBEPIOTO Teia, paBHOBECHE, MEXaHWYECKUE KOJeOaHUs U
BOJHBI, 3BYK, MHGPa3ByK M YJIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI,
IIKaa 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U NaTbHO30PKOCTD,
CIIEKTPbl UCIYCKAHUS U TIOTJIOIIEHH s, anb(pa, 6eTa- U raMma-u3IydeHus,
M30TOIIbI, SiFIEPHAsi SHEPIeTHKA;

paznuyath SBJIEHUA (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIUHEHHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUXKEHHE, CBOOOJIHOE
MaJIcHUE TeJI, pPABHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE



TeJ, peaKTUBHOE JBWKEHUE, KOJeOaTelbHOE JBIKECHHUE (3aTyXarolue U
BBIHYXJICHHbIE KOJI€OaHWs), PE30HAHC, BOJIHOBOE JBUXKEHUE, OTPaKECHUE
3ByKa, IMPSIMOJIMHENHOE PAaCHPOCTPAHECHHUE, OTPAKECHUE WU IPEIIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue OeJoro cBeTa B
CIIEKTP M CIIO)KEHHUE CIEKTPaJbHBIX I1BETOB, MJUCIEPCHUS CBETA,
€CTECTBCHHAsA PAJMOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEMYATOrO CIEKTpa
W3JIyUYEHUS ) IO OMMCAHUIO0 UX XapaKTEPHBIX CBONCTB M HA OCHOBE OIBITOB,
JIEMOHCTPUPYIONINX JaHHOE (PU3HUECKOE SIBIICHUC;

pacmo3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3UYECKUX SBICHUU B
OKpy>KaroleM Mupe (B TOM 4YHcie (u3nyecKkue SBICHHS B MPUPOJIE:
MIPUJIUBBI U OTJIMBBI, IBUKEHUE TUIAaHET COJITHEYHOW CUCTEMBI, PEAKTUBHOE
JIBUKEHUE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB KMBOTHBIMU,
3EMJICTPSACEHUE, CEUCMUYECKUME BOJIHBI, I[yHaMH, D3XO, IBETa Tell,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OUOJIOTMYECKOE JEeWCTBHE BUIAMMOTO,
yabTpaUOJETOBOTO U PEHTTC€HOBCKOTO M3JIy4YECHUH, €CTECTBEHHBIM
paauoaKTUBHBIN (DOH, KOCMUYECKHE Jy4d, PaJUOAKTUBHOE H3ITYyUCHUE
MPUPOAHBIX MHUHEPAIOB, JEHUCTBUE PAAUOAKTUBHBIX W3JIYYEHUU Ha
OpraHu3M 4elioBeKa), IMPH ATOM IMEPEBOAUTH MPAKTUYECKYIO 3a/layy B
y4eOHYI0, BBIJICISTh CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3NYECKUX
SIBJICHUU;

OMUCHIBATh U3y4YEHHBIE CBOMCTBA TeJ U (DU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
¢bu3nYecKkue BENMWYWHBI (CPEIHSSI W MTHOBEHHAs CKOPOCTHb Teia TpH
HEPAaBHOMEPHOM JBWXEHUHU, YCKOPEHHUE, IEPEMEIICHUE, IyTh, YIJI0Bas
CKOpOCTb, CWJIa TPEHHMs, CWJIA YIPYIOCTH, CWJIA TSKECTU, YCKOPECHUE
CBOOOJHOTO TaJICHUs, BEC TeJla, HUMIIYJIbC Teja, HUMIIYJIbC CHIIbI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS JHEPTUsS TeJa,
MOJHATOTO HaJ IOBEPXHOCTBIO 3€MJIM, IMOTCHUHUAIbHAS JHEPIrUsl CHKATOU
NPYXUHBI, KHUHETUYECKAas DSHEPIrus, IOJHAs1 MEXaHWYeCKas DSHEPIus,
NepUoJ U YacToTa KojaeOaHuM, AJIMHA BOJIHBI, TPOMKOCTh 3BYyKa W BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeIb MPEIOMJICHUS CPEbl), MPU OMUCAHUU
MPaBWIBHO TPaKTOBaTh (U3UYECKUI CMBICI HCIOJIb3yeMbIX BEJIMYHUH,
0003HaueHUS W CIUHUIBI (U3MYECKUX BEIWYMH, HAXOAWUTHh (HOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIMYHUHY C JAPYTUMH BEIUYMHAMH,
CTPOUTH TpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3UYECKHUE SIBJICHUS W IIPOIIECCHI,
HCTIOB3Ysl 3aKOH COXPAaHEHUs JHEPIrUM, 3aKOH BCEMHUPHOIO TIATOTEHMUS,
MPUHIMIT CYNEPHO3ULUHA CHUJI, NPUHUWN OTHOCUTENIbHOCTH [ 'anmies,
3aKOHbl HBIOTOHA, 3aKOH COXpaHEHUs HMILYJIbCA, 3aKOHBI OTPAXCHUS U
MPEJIIOMJICHUS CBETA, 3aKOHBI COXPAHEHU 3apsAL0BOI0 U MACCOBOI'O YMCEI



IpHU SIICPHBIX PeakUusx, MPU ITOM JIaBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA M 3alMChIBaTh €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3NYECKUE NPOIECChl U CBOMCTBA TeJI, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalud NPAKTUKOOPHUEHTHPOBAHHOIO XApPaKTepa: BBIABIIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
1aroB ¢ Omnopol Ha 2—3 W3YYEHHBIX CBOWCTBA (PM3HYECKUX SIBICHUM,
(U3NYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEN;

pemate pacy€THbIC 3aJayd  (OMHUparoIIuMecs Ha CcuUcTeMy u3 2-3
YpaBHEHHUI), UCTIONb3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI:. HAa OCHOBE aHAIM3a YCIOBUS 3aJa4d 3alUChIBaThb KPAaTKOE
YCJIOBHE, BBISBIIATH HEJOCTAIOUIME WJIM M30BITOYHBIE JaHHbIE, BHIOUPATh
3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE TSl PEUICHHS], IPOBOAUTH PACUETHI U
OLICHHWBATh PEAJIUCTUYHOCTh IOJYUYEHHOTO 3HA4YeHHUA (PU3UUECKOU
BEJINYMHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXXHO pEUIUTh NpPU OMOLIU
(U3MYECKUX METOJO0B, HCIOJIb3Ys OMNHCAHUE MCCIIECIOBAaHUSA, BBIACIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLICHUBATh MPABWIBHOCTh MOPsJIKa
IPOBEJICHNS  MCCIEIOBAaHUsA, J€NaTh  BBIBOJABI, HMHTEPIPETUPOBATH
pe3yJibTaThl HAOJI0IEHUH U OIIBITOB;

OPOBOJUTH OMBITHl 10 HAOMIOACHUIO (PU3MYECKUX SIBICHUH WIH
(¢u3nUecKkux CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HprloToHa, 3akoHa
COXpaHEHUsl PHEPruH, 3aBUCUMOCTb MEpHOJA KOJEOaHWW MPYKHMHHOIO
MasTHHKA OT Macchl Ipy3a U JKECTKOCTH NPYKUHBI U HE3aBUCUMOCTb OT
aMIUIATY/Ibl MaJIbIX KOJIEOAHUM, MPSIMOIIMHEHHOE paclIpOCTPAaHEHHUE CBETA,
pasnokeHue Oenoro cCBera B CHEKTP, U3YyUYEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajle U CBOMCTB HM300pakKeHUs MpeaMera B coOuparouiein
JMH3€, HAOJIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB HU3IYUYEHUS):
CaMOCTOATENLHO  CcOOMpaTh YCTAaHOBKY M3 H30bITOUHOTO Habopa
o0Opy0BaHuUsl, ONHUCHIBATH  XOJI OMNbITa W  €ro  pe3yJibTarhl,
(dhopmMynupoBaTh BEIBOJIBI;

MPOBOJIUTH MPU HEOOXOAUMOCTU CEPUIO MPSAMBIX U3MEPEHUM, ompenenss
cCpeaHee 3HAYCHHE W3MEpSIeMON BeIMYuHbI ((POKyCHOE paccTOsHHE
coOuparoieid JMH3bI), OOOCHOBBIBATH BBIOOp cCrHOcCO0a HU3MEpPEHHUS
(M3MepUTeNHbHOTO TPUOOopa);

MPOBOJUTH MCCIIEIOBAHUE 3aBUCHUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJIb30BAaHUEM IMPSAMBIX HM3MEPEHUM (3aBHCHUMOCTb IIyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JBIKEHUU 0€3 HayaJbHOM CKOPOCTH, IEpUOAA
KoJIeOaHUIT MaTeMaTHYEeCKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yIjla OTPaKEHUs CBETa OT yIJia MaJIeHUus U yIJia MpeJoMIIEHHUS OT yria



NaJieHns): IUIAHUPOBATh HCCIEIOBAaHUE, CAMOCTOSITENIFHO COOMpPAThH
YCTaHOBKY, (PUKCHUpOBaTh pe3yNbTaThl MOJYyYEHHOM 3aBHUCHUMOCTH
¢bu3NYecKUX BEIWYHH B BUAC TaONUIl U TPaUKOB, JeJaTh BBIBOJBI IO
pe3yJibTaTaM HCCIIE0BAHNUS;

NPOBOANTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIUYHH (CpemHss
CKOpPOCTh M YCKOpDEHHE Tella TpPH PABHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHUE CBOOOJHOIO MaAeHUs], KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHHSI CKOJBKCHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacToTa H
nepuoj KojeOaHWW MaTeMaTUYecKOro U MPYKHUHHOTO MAasiTHUKOB,
ONTHUYECKash CHJa COOMpAaIeld JIMH3bI, pPaJMOaKTHBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh IKCIEPUMEHTANBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPCHHUSI, CIECMYs MPEUIOKEHHON WHCTPYKIIUU, BBIYUCIISITH
3HAUEHNE BEJIMYMHBI U aHAJTU3UPOBATH MOJYUYEHHBIE PE3YyJIbTAThI C yUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjia TEXHUKN 0€30MaCHOCTH IIPU padoTe ¢ 1ad0paToOpHbIM
o0opyioBaHUEM;

pa3inuyaTh OCHOBHBIE TPU3HAKU M3YUYEHHBIX (QUINYECKUX MOJIENeH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JWH3a, IUIAHETapHas MOJENbh aTroMa, HYKJIOHHas
MO/IEJTh aTOMHOTO SIIPa;

XapaKkTepU30BaTh MPHUHIMIBI JCHCTBUS HM3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHCAHUA (B TOM YHUCIE:
CHHUJIOMETP, NATYUKH IOJIOKEHUS, PACCTOSHUS M YCKOpPEHHS, pPaKeTa,
9XOJIOT, OYKH, TMEpHCKom, ¢oToanmnapar, ONTHYCCKHE CBETOBO/IBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuiabcoHa), HUCHOIB3ysS 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBICHHM U HEoOXoaumble (uU3HUECKHe
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIC PUCYHKU U3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHUYECKUX TPOIIECCOB
OpU PEIICHUH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBI IS
MOCTPOEHUS U300PaKEHU B IJIOCKOM 3€pKalie U coOOUparole JTMH3E;
OPUBOIUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MPHUMEPax)
MPAKTUYECKOr0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KHU3HU U1l obecriedeHus: 0€30MacHOCTH MPU OOpaIlleHUH ¢ MpudopamMu U
TEXHUYECKUMHU yCTPOMCTBAMM, COXPAHEHUS 3JI0POBbSI U COOIIOACHHUS
HOPM IKOJIOTUYECKOTO TMOBEJICHHS B OKPY KaIOIIEH Cpeie;

OCYIIECTBJIATh TMOUCK HHPOpManmuu (U3HUECKOTO COJEpKaHHUS B
HuTepHeTe, caMOCTOATEIHHO (HOPMYIIHPYSI IOMCKOBBIN 3aIpoc, HAXOAUTh



MyTH OINpPEAENICHHs IOCTOBEPHOCTU MOJIYYEHHON MH(POPMALIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUW U TONIOJIHUTENBHBIX HCTOYHUKOB;

MCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUi Hay4HO-TIOMYJISIPHYIO
JUTEpaTypy (PU3MYECKOrOo COAEpXaHHs, CIPABOUYHbIE MaTEepHUalbl,
pecypcsl cetu HTEepHET, BIaneTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusg HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE
uH(POpMAIllMM W3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
nyOJIMYHO IPEJCTABISTh Pe3yIbTaThl IPOEKTHOM WIIM HCCIIEI0BATEIbCKON
NEATEIBHOCTH, IMIPU 3TOM TIPaMOTHO  HCIOJB30BAaTh  U3YYEHHBIU
MOHATUUHBIN anmapar Mu3ydaeMoro pasjena (U3UKA U CONPOBOXKIATh
BBICTYIUICHHE TpPE3EHTalMedl ¢ Y4YETOM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounuecTBo 4acos DJIeKTPOHHbIE
Ne HaunMeHoBaHue pa3ie/ioB U TeM (uudposbie)
Kontpoabubsie IIpakTuyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
Pasneu 1. ®usnka u e€ posib B IO3HAHUM OKPY’KAIOLIEro MHUpa
bu6mmoreka [{OK
11 o - 2
MSHKA = HayKa O MPHpOe https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 ) 2 1
HBIACCRAC BETIAHHbL https://m.edso0.ru/7f416194
bubnmorexa [JOK
1.3 EcrecTBeHHOHA i METOJI ITO3HA 2 1
TECTBCHHOHAYHHBLI METOA HOSHAM https://m.edsoo.ru/7f416194
Utoro no pazneny 6
Pa3znen 2. IlepBoHayasiibHble CBeJIeHUS 0 CTPOEHUHU BelllecTBa
bu6mmoreka [{OK
2.1 C 1
TpocHHe Betiectsa https://m.edsoo.ru/7f416194
59 JBM>KeHUE 1 B3aUMOJIEVICTBHE YaCTHI] 5 1 bubnnorexa [JOK
' BEIECTBA https://m.edso00.ru/7f416194
bu6nmorexa [JOK
2.3 ArperatHbie COCTO elIecTBa 2
TPETaTHet ORI BEIMECTS https://m.eds00.ru/7f416194
Wroro no pazneny 5
Pa3nen 3. /IBu:xeHue u B3auMojieiicTBHeE TeJl
bubmuoreka [JOK
3.1 MexaHn4eckoe YKEHUE 3
XAt AABIDICHH https://m.eds00.ru/7f416194
3.2 Huepuus, macca, II0THOCTh 4 1 bu6mmorexa [IOK



https://m.edsoo.ru/7f416194
bu6mmorexa [IOK

33 Cuna. Bt o 14 2 https://m.eds00.ru/7f416194
Uroro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH U ra3oB
41 [aBnenue. Ilepenaua naBieHus: TBEPABIMU 3 bubnuorexa [JOK
' TeJIaMH, KUIKOCTIMH U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.2 Jlapierue XuaKoCTH > https://m.eds00.ru/7f416194
bubmmoreka [IOK
4.3 ATMoCpepHOe AaBiICHie 0 https://m.edso0.ru/7f416194
44 JlelicTBUE XKUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJO https://m.edso00.ru/7f416194
Uroro no pazneny 21
Pasnea 5. PaGora n MOIIHOCTB. JHEpPrus
bu6mmorexa [IOK
>1 Pabora 1 MOMHOCTE 3 1 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
52 Hlpocrsre MexarmsMbI > 1 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
>3 Mexatireckast SHepris 4 1 https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12




8 KUIACC

KounuectBo yacos JIEKTPOHHbIE
HanmeHnoBaHue pa3e/ioB U TeM ungposbie
Ne i/m P Konrpoabusie IIpakTHyeckue (uhp )
NPorpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Pa3nen 1. TenuioBble siBIeHUS
. bubnuorexa [JOK
11 Crpoenue u cBoicTBa BelecTsa ! https://m.edsoo.ru/7f4181ce
bu6mmorexa [{OK
12 Tenossie nponecca! 21 1 S https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznea 2. DiiekTpruyeckue 1 MAarHUTHbIE SIBJICHUS
51 DneKTpuyecKue 3apsiibl. 3apsyKEHHbIE Tella 7 1 bubmuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 ITocTOSHHBIN NEKTPUYECKUI TOK 20 2 7 httns://m.edsoo.ru/7fA181ce
bu6mmorekxa [JOK
23 Marmutitbie Apaeiis 0 L 15 https://m.edsoo.ru/7f4181ce
bubmmorexa [JOK
24 4
MeKTPOMATHITHAS HHYKILI https://m.edsoo.ru/7f4181ce
Utoro mo pazneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145



9 KUIIACC

KounuectBo yacos JIEKTPOHHbIE
HauMeHoBaHue pa3aesioB H TeEM nudpoBLIe
Ne i/m P Konrpoabusie IIpakTHyeckue (uhp )
NPorpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3nen 1. Mexann4yeckue siBJeHHs
MexaHn4eckoe IBMKCHUE U CIIOCOOBI €T0 bu6mmoreka [IOK
11 10 1
OIHUCAHUS https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
1.2 B i 20 1 3
SAIMOJIeHCTRHE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
1.3 3 10 3
AKOHBT COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 40
Pa3nen 2. Mexann4yeckue KoJ1e0aHUS U BOJHbI
bu6mmorexa [JOK
2.1 M 7 3
CXAHHMICCKHE KONEOanHA https://m.edsoo.ru/7f41a4a6
bu6mmorekxa [JOK
2.2 M . 8 1 3
CXBHHYECKAE BOTHEL 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3znen 3. DiieKTpPOMArHUTHOE 110JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI

31 DJIEKTPOMArHuTHOE T0JIE U 6 5 bubnnorexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 6
Pasnea 4. CeeroBble sIBJICHUS

4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2 bubnnorexa [JOK



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

bu6mmoreka [IOK
4.2 JIMH3BI ¥ ONITUYECKHE PUOOPHI 6 3 httos://m.edsoo.ru/7fALada6
bubmuoreka [JOK
4.3 Paznoxxenune 6eoro cBeTa B CIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no paszneny 15
Pazgen S. KBanTtoBble siBJIeHUs
bubmuoreka [JOK
51 Hcnyckanue u moriomneHue cBeTa arToMoM 4 1 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2 1
> CTpoOCHHE ATOMHOTO A/pa 6 https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
: A 7 1 1
5.3 JIepHBIC pEeaKIIuU https://m.edsoo.ru/7f41a4a6
Uroro no pazpeny 17
Pa3nea 6. [loBTopuTe1bHO-00001Ia10 1M MOAYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 5 bu6nuoreka [IOK
' Kypca ¢usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27



IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

KoaunvecTBo yacos DJIeKTPOHHbIE

Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero u3ydeHusi oOpa3zoBaTeibHbIE

padoThI padoTsbI pecypes!

®usnka — HayKa 0 IPUPOJE.
SIBnenus npupoasl. Gusnyeckue 1
SBJICHUS

MeXaHI/I‘leCKI/Ie, TCIIJIOBBIC,
QJICKTPUYCCKUC, MAI'HUTHBIC, 1
CBCTOBBIC, 3BYKOBLIC ABJICHUA

Ou3ruecKkue BEIMUNHBI U UX
U3MEpeHue

VYpoxk-uccnenosanue "N3mepenne
TEeMIEPaTypbl IPU TOMOIIH
KHUAKOCTHOT'O TCPMOMETPA U JaTYUKA
TemnepaTrypsl"”

Kax ¢usmuka u qpyrue ecTeCTBEHHbIE
HayKHU U3Y4aroT NPUPOY.

. bubmuoreka [JOK
EcTecTBeHHOHAYYHBII METO/T 1

https://m.edsoo.ru/ff09f72a

no3HaHus. Onucanue GU3HIeCKuX
SIBJIEHUH C IIOMOIILIO MOJEIEN

VYpoxk-uccinenosanue "[Ipoepka
TUTIOTE3bI: TATLHOCTD TMOJIETA IIAPHKA,
MYMCHHOTI'O TOPU30HTAJIBHO, TEM
OoJtblrie, yem OOoJIbINe BhICOTA MycKa'




Crtpoenue BemiectBa. OIBITHI,

bubnuoreka [JOK

7 OKa3bIBAIOIINE JUCKPETHOE CTPOECHHE
a HWe HCKp p https://m.edsoo.ru/ff09fe0a
BeElllECTBa
8 JIBY>KEHME YaCTHUII BEIICCTBA bubmiorexa HOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «OMbITHI 110
9 HaOJIOZICHUIO TETJIOBOTO PACITUPEHUS
ra3oB»
10 ArperatHble COCTOSIHUSI BEIIECTBA
B3anmocBsA3b MeX1y CBOMCTBAMU
BEILIECTB B PA3HbIX arperaTHbIX
11 COCTOSIHUSIX M UX bubnuoreka [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo0.ru/ff0a0378
Oco0eHHOCTH arperaTHBIX COCTOSTHUHN
BOJIBI
MexaHnueckoe OBIKEHHE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubnnorexa [IOK
p p p https://m.edsoo.ru/ff0a05c6
IBHKEHUE
but6mmoreka [JOK
13 Ckopocth. EAUHUIEI CKOPOCTH
p A f p https://m.edsoo.ru/ff0a079c
14 Pacuer mytu 1 BpeMeHU ABMKEHUSA bubnnorexa [IOK
y P https://m.edsoo.ru/ff0a0ae4
HNuepnud. 3aKkoH HHEPLIUH.
15 B3aI/II)MOI[eI7ICTBI/I€ TeJIpKaK OpUYHHA bubnmorexa [IOK
P https://m.edsoo.ru/ff0a0c10
W3MEHEHUS! CKOPOCTH JIBIXKCHUS TEIT
16 [LnotHOCTSH BemiecTBa. Pacuer macchl bubnuorexa [JOK
1 00beMa Tella 10 €ro MIIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabota «OnpeneneHue



IUIOTHOCTH TBEPAOTO TEJIa»

Pemenne 3agauq mo reme "I11oTHOCTE

but6mmoreka [JOK

18 BenecTa" https://m.edsoo.ru/ff0al23c
Cuna Kak xapakTepucTHKa
19 B3anMoaencTBusa Tei. Cuia
ynpyroctu. 3akoH ['yka
JlaGopaTtopHnas pabora «3yuenue
20 3aBHCUMOCTH PaCTsHKEHUS
(medhopmaniun) mpyKUHBI OT
MPUIIOKEHHOM CHITBD)
21 SBnenune Tarorenus. Cuia TSKECTH
CBsi3b MEX]1y CHIJION TSXKECTH U
22 Maccoi Tena. Bec tena. Pemenue bubmmorexa [JOK
" " https://m.edsoo.ru/ff0al1778
3a1a4 o teme "Cuiia TsKkecTu
93 Cuna TsKecTH Ha IpYrux IUIaHETax. bubnmnorexa [JOK
DuU3nYECKUE XapaKTePUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmorexa [IOK
24 Hswmepetine cit. JiamomeTp https://m.edsoo.ru/ff0al8cc
but6mmoreka [{IOK
25 Bec rena. Heecomocts https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CHUJI, HAIIPaBJICHHbIX
26 10 OJTHOM MPSIMOM. bubmorexa [JOK
. https://m.edsoo.ru/ff0ala70
PaBHOEliCTBYIOIIASA CUIT
97 Pemenue 3amau o reme
"PaBHOelicTBYIOIIAS CHIT"
28 TpeHue CKOJIbKEHHS U TPEHUE TTOKOSI. bu6muoreka [IOK
Tpenue B IpUpOIEe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaboparopHas paboTa «3yueHue bubnmnorexa [JOK




3aBUCUMOCTH CUJIbI TPCHUA
CKOJIBYKCHUS OT CHJIBI JaBJICHUS U
XapakTepa COMPUKACAIOIIIXCS
MIOBEPXHOCTEI»

Pemienue 3amad Ha onpeneneHue

https://m.edsoo.ru/ff0alcc8

30 PaBHOAECHCTBYIOIIEH CHJIIBI
Pemienne 3amad mo Temam: «Bec

31 Tenay, «['padpudeckoe n3ooOpaxeHue bubnmnorexa [JOK
cuy, «Cunel», «PaBHOAEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHID»

KonTponbHas paboTa mo remam:
«MexaHnnueckoe IBHKEHHE», «Macca,

32 IIIOTHOCTLY, «Bec Temay,
«I"paduueckoe nzo0paxeHue cu,
«Cumb»

33 Jasnenue. CriocoObl yMEHbBIIICHUS U bubmuoreka [JOK
YBEJIMYCHHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD

34 IaBJIE€HUS ra3a oT 00péMa bubnmorexa LIOK

’ https://m.edsoo.ru/ff0a2376
TEMIIepaTypbl
[Iepenaua napiaeHus TBEPALIMU
35 Teﬂl:;l\/lﬂl/l, )KIfI[KOCT?IMI/I u E;[SaMI/I. 3aKkoH bubmorexa [JOK
https://m.edsoo.ru/ff0a25b0
[Tackans

36 JlaBneHue B )KUIKOCTH U Tas3e, bubnmnorexa [JOK
BBI3BAHHOE ACHCTBHUEM CHIIBI TSHKECTH https://m.edsoo.ru/ff0a2718

37 Pemrenue 3anau o teme «/laBneHue B bubmuoreka [JOK
SKUIKOCTH U rase. 3axoH ITackamsay https://m.edsoo.ru/ff0a2826

38 CooOmraromuecs cocyabl bu6nuoreka [JOK




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

39 I 7
FIPABITTCCKHH [pece https://m.edsoo.ru/ff0a3136
40 ManowmeTpsl. [loprineBoii
JKUIKOCTHEIM HAacocC
Atmocdepa 3emin. [Tpuanner
CYIIIECTBOBAaHUS BO3 HOH
41 O?OHJIOI{KH 3emun 3£3y£:HMOCTL bubmorexa [JOK
’ https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO JTaBJICHHSI OT BBICOTHI
HaJl ypOBHEM MOPs
bubmuoreka [JOK
42 Bec Boznyxa. ATMocdepHOe naBieHuE
BO3AYXA. ATMOCHEpHOC AaBICHH https://m.edsoo.ru/ff0a2b5a
43 H3mepenmne aTMOChEpHOTO 1aBICHUSI. bubmmoreka [JOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTH aTMOC(EepHOTO
44 aBJICHUSI OT BBICOTHI Ha, OBHEM bubmorexa HOK
A abls https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomertp-anepoua. AtmocdepHoe bubmuoreka [IOK
JIaBJICHUE HA Pa3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Penrenue 3amad mo teme
"AtMmocdepHoe naBieHue"
JlelicTBrE XKUJIKOCTH U Ta3a HA
47 MOTPY>KEHHOE B HUX TEJIO bubmmorexa [JOK
Py ' https://m.edsoo0.ru/ff0a3276
ApxumMenoBa cuia
JlaboparopHas pabota «Onpenenenue
48 BBITAJIKUBAFOIIEH CHITHI, bubmoreka [JOK

JICUCTBYIOILEH HA TEJO, TOIPYKEHHOE
B KHUJIKOCTb)

https://m.edsoo.ru/ff0a33fc




49

50

JlabopaTopHas paboTa 1o Teme
«HMccnenoBanue 3aBUCUMOCTH Beca
TeJa B BOJE OT 00BEMA MOTpyKEHHON
B )KMJIKOCTb YaCTH TEJIa

[1naBanue Ten

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

but6mmoreka [{TOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTopHnas pabota
"KoHcTpynpoBaHue apeomMeTpa uiu
KOHCTPYHPOBAHUE JIOJKH U
onpeereHue e€ rpy30no bEMHOCTH"

52

53

54

Pemenne 3amau o temam: «IlnaBanne
cyaoB. BoznyxomninaBanuey,
«JlaByeHHE TBEPBIX TN, )KUIKOCTEH
1 ra3oBy»

Mexanudeckas pabora

MomHocTh. EquHUIEI MOIITHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3654

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3f82

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccienopanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM TIPU
MOABEME TI0 JIeCTHHUIIE"

56

57

58

IIpocTeie MexaHu3Mbl. Pbryar.
PaBHOBecue cui Ha pbiuare

KonrponbHas pabora mo reme
«/JlaBineHue TBEPABIX TEN, )KUIAKOCTEH
1 Ta3oB» / Becepoccuiickas
poBepoyHas paborta

PesepBHeIil ypok. Paborta ¢ TekcTamu
110 TeMe «J/laBneHue TBEPABIX TeII,

bubmuoreka [JOK
https://m.edsoo.ru/ffOa4ffe




59

60

61

62

63

64

65

KUJKOCTEH U ra3oBy» / Beepoccwuiickas
poBepoyHas paborta

Pbiuaru B TexHHKE, OBITY ¥ IPUPO/IE.
JlaboparopHas paboTa
«HccnenoBanue yciaoBUil paBHOBECHSI
pbIyaray

Pemenue 3amau o reme «Y CIIOBUSA
pPaBHOBECHS pblUara

KoadduimenT nonesHoro neiicTBus
Mexanusma. Jlaboparopnas padora
«M3mepenne KI1/] HaknoHHOM
TUTOCKOCTHY

Pemenue 3aga4u no teme "Pabora,
MomHocTh, KIT/T"

Mexannueckas SHEpTHsl.
Kunetnueckas u noTeHIMaIbHAS
JHEprus

3aK0oH COXpaHEHUsI MEXaHUYECKOM
SHEPrUn

VY pOK-3KCIIEPUMEHT 110 TeMe
"DKCIIEpUMEHTAILHOE OIPEIETICHHE
U3MEHEHUs] KUHETUYECKON U
NOTEHLUAIBHON YHEPTUH ITPU
CKaThIBaHUHM TeJa 110 HAKJIOHHOM
IUI0CKOCTH"

0.5

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a478e

bubnuoreka [JOK
https://m.edsoo.ru/ff0a48a6

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

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

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

66

KonTponbhas paboTa no Teme
«PaboTta 1 MOIIHOCTb. DHEPTUs»

67

PesepBHblii ypok. Pabota ¢ Tekctamu

bubmuoreka [JOK




o teMme "MexaHndeckoe IBIKeHue"

PesepBHeIit ypok. PaGorta ¢ Tekctamu
68 no Teme "Pabota. MoOmIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

12

https://m.edsoo.ru/ff0ad4ee6




8 KUIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Hara nugpoBbIe
Tema ypoka KonTpoabubie IIpakTHuyeckue bp
n/n Bcero u3yueHusi oOpa3oBaTesbHbIE
padoThI padoThI
pecypchl
OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
1 KMHETUYECKOM TEOPUHU U UX ONBITHBIE 1 Bubmmorexa [IOK
P https://m.edso0.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mopenu TBEPIOTO, KUJIKOTO U 1 bubmuoreka [JOK
ra3000pa3HOr0 COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHEe CBOMCTB TBEPIOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJISIPHO-KUHETUUECKOU TEOPUH
but6mmoreka [JOK
5 Kpucrannnueckue u amopdHsie Tena 1
p po https://m.edsoo.ru/ff0a5800
6 CmauuBaHue M KallWJUISIPHOCTb. 1 bu6muoteka [{OK
[ToBEpXHOCTHOE HATSKEHUE https://m.edso0.ru/ff0a5530
7 TennoBoe paciIMpeHnue U CxKaTHE 1 bubmorexa [TOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIIEpaTypbl CO
8 CKOPOCTBIO TETIOBOTO JIBHIKEHUS 1
YaCTHIL
9 Bnytpennss sueprus. CriocoObt 1 bu6muoreka [{IOK
U3MEHEHUS BHYTPEHHEN SHEPIrUuu https://m.edsoo.ru/ff0a5c60
10 Bune! Teronepenauun 1 bu6mmoreka [IOK



Ypok-koupepenmus "IIpakTrueckoe
HMCIOIb30BaHNE TEIUIOBEIX CBOIICTB

https://m.edsoo.ru/ff0a6412

but6mmoreka [{IOK

1 BEIIIECTB U MAaTEPUAJIOB B LETISAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KommaectBo Temnorel. Y nenbHas bubmuoreka [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIUIOBOTO OalaHca. bubnmnorexa [JOK
TemnooOMeH 1 TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas pabora

14 "HUccnemoBaHue IBJIEHUS but6mmoreka [IOK
TEIJI000MEHa MPU CMENIMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Tropsiueit BoabI"
Pacuer konuvecTBa TETUIOTHI,

15 HEOOXOAMMOTO /IS HarpeBaHUs Tela
Y BBIICTISIEMOTO UM TIPU OXJIaKICHUN

16 JlaGoparopHas pabdota "Omnpeznenenue bubnmnoreka [JOK
yIEIbHON TEIIOEMKOCTH BemecTra" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIIMBA. Y IeibHas TEIoTa bubnmnorexa [JOK
cropaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHue U oTBEpIcBaHUE

18 KPUCTAJUTMYECKUX I;:n. VY nenbHas bubnmorexa [TOK

https://m.edsoo.ru/ff0a71d?2

TEIUIOTA TIJIaBJICHUS

19 JlabopartopHas pabota "OnpeneneHue bu6mmorexa [JOK
yACIBHOM TEIJIOTHI IMJIaBJICHUA Jbaa" https://m.edsoo.ru/ffO0a72fe

20 [TapooOpazoBaHue 1 KOHJEHCALIMSL. bu6mmorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. YneapHas temnora bu6nuoreka [JOK




22

23

24

25

26

27

28

29

30

mapooOpa3oBaHUs M KOHJICHCAITHH.
3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS
0T aTMOC(EpPHOTO JaBICHUS

Brnaxxnocts Bo3nyxa. Jlabopatopnas
pabora "Omnpenenenue
OTHOCHUTEJIHOM BJIaYKHOCTHU BO3ayxa"

Pemienue 3aga4d Ha OIIPCACIICHUC
BJIA’JKHOCTH BO3ayXa

[TpuHIHIBI pabOTHI TETTOBBIX
neurareneid. [TlapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS

KIIJI TenmoBoro aBuraress.
TenoBble IBUTATENIM U 3aIUTa
OKpy>Karotel cpeibl

3aKOH COXpaHEHHUS U PEBPALICHUS
3HCpFI/II/I B TCILJIOBBIX Hpoueccax

[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMe "TennoBrle SABJICHUS.
H3meHeHue arperaTHbIX COCTOSTHUN
BenecTna"

KonTponbHas pabota mo Teme
"TerutoBble ABiIcHUA. I3MeHEeHnE
arperaTHbBIX COCTOSIHHM BemiecTa"

Dnextpusanus Ten. /[Ba poga
INEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue "DneKTpuszaius
TeJl UHIYKIUEN U NPU
CONPUKOCHOBEHUM"

https://m.edsoo.ru/ff0a786¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7628

but6mmoreka [{OK
https://m.edsoo.ru/ff0a7c7c

but6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bubmuoreka [JOK
https://m.edsoo.ru/ff0a86ae




B3anMopeincTere 3apsKeHHBIX TEll.

bubmuoreka [JOK

31
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUUECKOE TOJIE.
39 HanpskeHHOCTD 31EKTPUYECKOTO bu6mmoreka [IOK
niosst. [IpuHDMN cynepno3suuuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX TONEN
Hocwurenu snexTpuueckux 3apsiioB.
33 OnemenTapHbIi 3apsaa. CtpoeHue
aToMa
34 [IpoBOIHUKY W TUAAEKTPUKU. 3aKOH bu6mmoreka [{IOK
COXPAaHEHUS JIEKTPUUECKOIO 3apsaaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npyuMEHEeHNE bubmuoreka [JOK
CBOMCTB AJIEKTPUUYECKHUX 3aPSJIOB https://m.edsoo.ru/ff0a90cc
DNEeKTpUUYECKUI TOK, YCIIOBUS €TI0
36 cymecTBoBaHus. VcTouHUKH bubmmorexa [JOK
v ’ https://m.edsoo.ru/ff0a95a4
AIIEKTPHUYECKOTO TOKA
37 JleficTBUS STIEKTPUUYECKOTO TOKA bubmmorexa [JOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue
38 AIIEKTPHYECKOTO OIS Ha TIPOBOJHUKH 1
U TADJICKTPUKH"
DNEeKTPUYECKUI TOK B METAJLJIax, bubnmnorexa [JOK
39
JKHIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuyeckas 1enb U €€ COCTaBHbIE
4acTu
Cuna toxka. JlabopaTopHas pabora
" bubnmoreka [JOK
41 N3mepenune u peryaupoBaHUe CHITbI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6




DNEeKTpUUYECKOE HAMPSKEHUE.
Boabsr™etp. JITaboparopHas pabota

bubmuoreka [JOK

42 "H3MepeHne U perynpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarnpsixeHus"

43 CornpoTHBIeHHE MPOBOIHHUKA. bubnmnorexa [JOK
VY 1enbHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBUCUMOCTb

44 3JIEKTPUYECKOTO COMTPOTUBIICHHS 1 bubnmnorexa [JOK
MPOBOJHHUKA OT €T0 JJIMHBI, TUIOLIAINA https://m.edsoo.ru/ff0aa738
MONIEPEYHOI0 CeYEHUs U MaTepuana”
3aBUCHMOCTh CHJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma a5 yyacTka bubamorexa LIOK

https://m.edsoo.ru/ff0aad44a

1enu
JlaGopaTopHas pabora
"HccmenoBaHue 3aBUCUMOCTH CHUIIBI

46 TOKa, UAYIIErO YEPE3 PE3UCTOP, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COTIPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3uctope”

47 [TocnenoBarenbHOE U NapaieabHOE
COETMHEHUS POBOIHUKOB
JlabopaTtopHas pabota "IIpoBepka

48 MIpaBWJIa CIOKEHMsI HAIIPSHKEHUN ITPU 1 bu6mmoreka [IOK
MOCJIEJOBATEIILHOM COEUHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlaboparopHas padota "IIpoBepka

49 MpaBUjIa JJI CHUJIBI TOKA NIPU 1 bubnmnorexa [JOK

napajuieIbHOM COeAMHEHUN
pe3uctopoB”

https://m.edsoo.ru/ff0aadle




50

o1

52

53

54

55

56

57

58

Pemenue 3aga4 Ha npuMEHEHNE
3akoHa OMa 715 pa3IngyHOro
COEIMHEHUS POBOJIHUKOB

PaboTa 1 MOITHOCTB IEKTPHUECKOTO
Toka. 3akoH J[xoyis-Jlenma

JlabGopaTtopHas pabota "OnpeneneHue
paboThI ¥ MOIITHOCTHU AJIEKTPUIECKOTO
TOKa"

DneKTpuYecKre en U MOTpeOuTenu
ANEKTPUYECKON SHEPTUU B OBITY.
KopoTtkoe 3aMbIkanue

ITocTosiHHEIE MarHUTEI, X
B3aMOJIECHCTBHE

VYpok-uccnenosanue "MzyueHue
MOJIEH TIOCTOAHHBIX MArHUTOB"

MarnutHoe nmosie. MarauTHoOE I10J1€
3eMIJIH U €ro 3HaYEeHUE IS JKU3HUA Ha
3emite

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DJIEKTPUUECKUE 3aPSIJIbl.
3apsKEeHHbIE TeNa U UX
B3auMoencTBus. I10CcTOIHHBIN
3JEKTPUUYECKUN TOK"

KonTponbnas pabota mo Teme
"DnekTpudecKue 3apsbl.
3apsKEeHHbIE TeNa U UX
B3aumoercTBus. [locToOsTHHBIN
anexkTpudeckuil Tok" / Beepoccuiickas

bubnuoreka [JOK
https://m.edsoo.ru/ff0aaf8a

bubmuoreka [JOK
https://m.edsoo.ru/ff0ab124

but6mmoreka [JOK
https://m.edsoo.ru/ff0ab3e0

bubmnoreka [JOK
https://m.edsoo.ru/ff0ab660

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac3d0

but6mmoreka [{OK
https://m.edsoo.ru/ff0acOba

but6mmoreka [{OK
https://m.edsoo.ru/ff0abd2c

but6mmoreka [JOK
https://m.edsoo.ru/ff0abea8




59

60

61

62

63

64

65

poBepoyYHas padboTa

PesepBHbIit ypok. Pabota ¢ Tekctamu
o Teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepoccuiickas
IpoBepoyHas paborta

OnbIT OpcTeaa. MarautHoe mnose
3JEKTPUUECKOT0 Toka MaruutrHoe
M0JI€ KaTYIIKA C TOKOM

[IpumeHeHue IeKTPOMAarHuTOB B
texHuke. JlabopaTopHas pabora
"N3yueHune AeiCTBUS MATHUTHOTO
MOJISI HA MPOBOJIHUK C TOKOM"

DNeKTpOoABUTATENb IIOCTOSTHHOTO
Toka. Mcnonb3oBanue
AIIEKTPOJIBUTATENICH B TEXHUYECKHX
YCTpPOMCTBAxX M HA TPAHCIIOPTE.
JlaboparopHas pabota
"KoHcTpyupoBanue u u3yueHue
paboThI AyIeKTpoABUTATENS "

Omneitel @apazes. 3akoH
3JIEKTPOMArHUTHON UHAYKIUU.
[IpaBuiio Jlenna

Onekrporenepatop. CriocoObl
MOJIYYEHUS IIEKTPUUECKON IHEPTUH.
DIEeKTPOCTaHIIMU Ha
BO300OHOBIISIEMBIX UICTOYHHKAX
SHEPTHUH

[ToaroroBka Kk KOHTPOILHOM paboTe
1o Teme "DIEeKTpUYECKHe U

0.5

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

but6mmoreka [JOK
https://m.edsoo.ru/ff0acld2

but6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

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




MAarHUTHBIE SIBJICHUS"

Konrtponbnas padora o Teme

66 "DneKTpuuecKre U MarHUTHBIE
SIBJICHUS "

67 PezepHblil ypok. Pabota ¢ Tekctamu
1o teme "TeruoBsle siBIeHAA"

68 PesepBHblit ypok. Pabota ¢ Tekctamu

no teme "MarauthHele sBiaeHus"

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

145

bu6nuoreka [JOK
https://m.edsoo.ru/ff0acb14

but6mmoreka [{IOK
https://m.edsoo.ru/ff0acc5e




9 KUIIACC

KosmuecTBo yacos JJIeKTPOHHBIE
° ara u(poBbI
J:/11 Tema ypoxa Bcero Kontpoabvie  Iparririeckie §3yqeﬂnﬂ :)lﬁg)al;zna:enbﬂble
padoThI padoTshI pecypenI
MexaHu4yeckoe JBUKEHHE. 1
MartepuanbHasi TOUKa
Cucrema orcuera. OTHOCUTEIBHOCTD 1 bubmuoreka [JOK
MEXaHNYECKOTO IBUKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NpsIMONIMHENHOE 1 bubnuorexa [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHoe nipsMosIMHETHOE
nBukeHue. CpeaHsis U MTHOBEHHas 1
CKOpPOCTh
[IpssMonMHENHOE PAaBHOYCKOPEHHOE 1 bubnnorexa [IOK
JIBI)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTb IpSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JBH>KEHUS. 1
I'paduk ckopoctu
JlabopartopHas pabota "Omnpenenenue
YCKOpPEHUS Tella Ipu 1 1 bu6nuorexa LIOK
PaBHOYCKOPEHHOM JBHKCHUU IO https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TuI0cKOCTH"
CBobonnoe nmagenue tei. OnbITh 1
lanunes
PaBHOMEpHOE NBHXKEHUE T10 bubnunorexa [JOK

OKpy:xHOCTH. ITepuona u wactora https://m.edsoo.ru/ff0ael76




oOpartenus. JIuneitHas u yrimonast

CKOpPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE
1 ITepsrrit 3akoH HetoToHa. BexTop bubmuorexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH Herotona. bub6nuorexa [IOK
PaBHOnelicTBYIOIIASA CHIla https://m.edsoo.ru/ff0ae72a
13 Tpernii 3axkoH HproTOHA. bubnumorexa LIOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMEHEeHHE bubmanoreka [IOK
3akoHOB HrroTOHa https://m.edsoo.ru/ff0aeb6c
15 Cua ynpyroctH. 3axo I'yka Et?fgg;?:;{sig rclj/I]fanecaZ
16 Pemenne 3angaud mo teme «Cuiia
YIPYTOCTH
17 JIaboparopHas pabota «Omnpenenenne bubnuorexa [IOK
KECTKOCTH MPY>KUHBI https://m.edsoo.ru/ff0aee28
bubnuoreka [IOK
18 Citna Tpetit https://m.edSO(I)l. ru/ff0af738
19 Pemenue 3amad mo reme «Cuna bubmuotexa [JOK
TPEHUA» https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "OnpeneneHue bubnuoreka [IOK
Kod(duLeHTa TPEHUS CKOIbKCHUS " https://m.edsoo.ru/ffOaf8be
Pemrenue 3anau mo reme "3aKkoHBbI
21 Herorona. Cuna ynpyroctu. Cuna bubmmorexa [JOK
" https://m.edsoo.ru/ff0afb8e
TpPEeHUS
99 Cuia TSXKEeCTH U 3aKOH BCEMUPHOTO bubnunorexa [JOK

TATOTEHUS. Y CKOPEHUE CBOOOTHOTO

https://m.edsoo.ru/ff0af044




HaJacHUs

VYpoxk-koHpepenuus "JIBuxeHue e

23 BOKPYT TPaBUTAIIIOHHOTO IIEHTpa
(Conneunas cucrema). ['aaktukn"
Pemenne 3agad no teme "Cuia
24 TSKECTH U 3aKOH BCEMHUPHOI'O bubmmorexa [JOK
Y P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [IepBast kocMu4eckas CKOpOCTb. bubnmorexa [JOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIBHONW TOYKH.
AOGCOMIOTHO TBEPIOE TEIIO.
26 PasHOBecuHe TBEpIOTO TENA C buGnnorexa [IOK
. " p https://m.edsoo.ru/ffOafe36
3aKpEIUIEHHONW OChIO BpaIICHHUS.
MowmeHT cunsl. L{eHTp TsskecTn
PaBHOBecHe MaTepuaIbHON TOUKH.
AOGCOIIOTHO TBEPIOE TEIIO.
27 PaBHOBecHe TBEpIOTO TENA C
3aKPEIUIEHHOW OChIO BpaIlICHHMS.
MowmenT cuibl. LleHTp TsokecTn
28 Pemenne 3agau mo reme "MoMeEHT Bbu6mmorexa [JOK
cunbl. Llentp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM pabOTE MO
29 TeMe "MexaHUYeCKOE IBIKEHUE bubmmorexa [JOK
. " ' https://m.edso00.ru/ffob0408
BsanmopeiicTBue Ten
KontpoinbHas paboTa no teme
30 "MexaHn4yecKoe IBHKEHUE bubmmorexa [TOK
. | ' https://m.edso0.ru/ffOb06ec
BsaumopeiicTBue Ten
31 Nmnynse Tena. Umnynsc cuiibl. 3aKoH bubnuorexa [IOK




COXpaHEHUs UMITyJbCa. YIIPYroe u
HEYIpyroe B3auMOCHCTBHUE

Pertennie 3agau mo reMme "3akoH

https://m.edsoo.ru/ffOb07fa

bubmuoreka [JOK

32 COXpaHEHUs UMITyjbca" https://m.edsoo.ru/ff0b096¢
33 VYpoxk-koHpepenuus "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnnorexa [IOK
34 Mexanndeckas paboTa U MOIITHOCTh httos://m.e dsoi_.[ru e~
35 PaboTa CHIIBI TSOKECTH, CHJIBI bubmnoreka [IOK
YIPYTOCTH U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaboparopHast pabota «OnpenencHue
36 paboThI CHITBI TPEHUS TIPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAILHOM MOBEPXHOCTH
37 CBs3b 5HEprUu U paboTHI.
[TorenumanbHas SHEPTU
38 Kunernueckas sneprus. Teopema o bubnnorexa HOK
KHHETUYECKON YHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHKe
40 JlabopaTtopHas paborta «3y4ueHnue bubnnorexa [JOK
3aKOHA COXPAHEHHS YIHEPTUN https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe IBUKEHHE U €TO bu6mmoreka [JOK
XapaKTepPUCTUKU https://m.edsoo0.ru/ff0b1858
42 3aTyxaromue KojieOaHusl. bubmnoreka [IOK
BrinyxnenHbie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ Npy>KUHHBIA

MasATHHUKHU



44

45

46

47

48

49

VYpok-uccienoBanue «3aBUCUMOCTh
repuo/ia KojebaHui OT KECTKOCTH
MPY>KUHBI U MACCHI TPy3a»

[IpeBpanieHue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHMsIX

JlaGopartopHas padota «Onpenenenue
4acTOThI U IIepuojia KojaeOaHuH
MPY>KUHHOTO MAasITHUKA»

JlabopartopHas pabota «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJIeOaHni
rpy3a, NOJBEIIEHHOI0 K HUTH, OT
MAacchl Tpy3a»

Mexannyeckue BosHbL. CBONCTBA

MCXaHHMYCCKHUX BOJH. HpOI[OJ'IBHLIG u
TIOIICPCUHBIC BOJIHBI

VYpoxk-koHpepenuus "MexaHuuecKue
BOJIHBI B TBEPJIOM TEJIE.
CeiicMuueckye BOIHBI"

Bbu6morexa [JOK
https://m.edsoo.ru/ff0b197a

bu6mmoreka [JOK
https://m.edsoo.ru/ffOblaec

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

bubmnoreka [IOK
https://m.edsoo.ru/ff0b21fe

50

51

52

53

54

3ByK. PacnipocTpanenuie u oTpaxkeHue
3BYyKa

Ypoxk-uccnenoanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'poMKOCTB 3ByKa M BHICOTA TOHA.
AKYCTUYECKUH PE30HAHC
Ypok-koH(pepeHus "YIbTpa3ByK u
nH(]pa3ByK B MPUPOJIC U TEXHHUKE"

[ToaroroBka K KOHTPOJILHOU PabOTeE MO

bubmnoreka [IOK
https://m.edsoo.ru/ff0b23ca

bu6mmorexa [JOK




55

56

57

58

59

60

61

62

63

64

TeMe "3aKOHBI COXPAHEHUS.
Mexannueckue KojieOanusi U BOJIHBL"

KonTponbHas pabota mo Teme
"3aKkoHbI coxpaHeHUsl. MexaHnueckue
KoJieOaHUs U BOJTHBI"

DNEeKTpOMarHuTHOE MOoJIe.
DNEeKTPOMAarHUTHbIE BOJHBI
CBolicTBa 2JIEKTPOMArHUTHBIX BOJTH
Ypok-koupepenmus "lkana
OJICKTPOMArHUTHBIX BOJIH.
Ucnonp3oBanne SJICKTPOMAarHuTHBIX
BOJIH JI COTOBOI CBA3U"

Ypok-uccnenosanue "Mzydyenne
CBOMCTB 9JICKTPOMArHuTHBIX BOJIH C
TTOMOIIIBI0 MOOMIIBHOTO TenedoHa"

Pemenne 3a/la4 Ha OIIPCACIICHUC
YaCTOThbI U OJIMHBI BHCKTpOMaFHHTHOﬁ
BOJIHbI

DneKTpoMarHuTHas MpUpo/ia CBETA.
CxkopocTtsb cBeta. BoaHOBBIE cBOWICTBA
cBeTa

Hcrounuku ceera. [IpsmonuneitHoe
pacnpocTpaHeHue cBeTa. 3aTMEHHUS
Connua u JlyHsl

3aKOH OTpa)kK€HUs CBETA. 3epKaia.
Pemenue 3aga4 Ha npuMEeHEeHNE
3aKOHa OTpPaKeHUsI CBETa

[Ipenominenue cBera. 3aKoH

https://m.edsoo.ru/ff0b25f0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b2fe6

bubmuoreka [IOK
https://m.edsoo.ru/ffOb2c6c

bubmnoreka [1OK
https://m.edsoo.ru/ff0b31d0

Bbu6morexa [JOK
https://m.edsoo.ru/ff0b3658

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b38c4

bu6mmorexa [JOK



IIpCIOMJICHUA CBECTA

[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.

https://m.edsoo.ru/ffOb3aea

65 Hcnonb30BaHre OTHOTO BHYTPEHHETO bubmmorexa [JOK
https://m.edsoo.ru/ff0b3c5c
OTpPaXKCHUS B ONITHYECKUX CBETOBOAAX
JlaboparopHas padoTta "Hccrnenoanue
66 3aBHCHMOCTH YTJIa IPETOMIICHUS
CBETOBOTIO JIy4a OT yIJia MaJCHUs Ha
rpanune "Bo3yx-cTekno""
Ypok-koHpepenuus "Mcnons3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPaKEHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBS3b"
bu6mmoreka [IOK
68 JInnzel. OnTHYECKast cujia JTUH3bI httos://m.edsoo.ru/fOb3F2c
. bubmuoreka [IOK
69 [TocTpoenue n300pakeHUH B JIMH3aX httos://m.edsoo.ru/fobA4da
JlabopartopHas padota "Omnpenenenue
70 (1)0KYEHOFIO) paccpTO;IHI/I;I " OI;[TquCKoﬁ Bubmmorexa LIOK
. https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOIIel JTUH3bI"
7 Ypok-koHbpepenius "OnTuyeckre bubnuoreka [IOK
JIMH30BbIE TPUOOpH" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 kak onrtuyeckasi cucteMa. 3peHue bubmmorexa [JOK
https://m.edsoo.ru/ff0b4684
73 VYpox-xonpepenuus "ledexTor
3penusi. Kak coxpanutsb 3peHue"
Pa3noxxenue 6e10ro cBeTa B CIIEKTP.
72 OmeiTel HetoTona. Crioxkenue bubmuoreka [JOK

CIIEKTpaJIbHBIX LIBETOB. [Jucnepcus
cBeTa

https://m.edsoo.ru/ff0c0f4c




JlaboparopHast pabota "OnBITHI 11O
Pa3oKEHUIO OEJIOr0 CBETA B CIICKTP U

bu6mmoreka [IOK

75 BOCIIPHUSTHIO IIBETA MPEIMETOB MIPH UX httos://m.edsoo.ru/Ff0c0e2a
HaOII0/ICHUU Yepe3 I[BETOBHIE
¢bunbTphl"
VYpok-nipaktukym "BoaHoBbie
76 CBOMCTBA CBETA: IUCIICPCHUS,
uHTepdepeHus u qudpakums”
77 Omnsitel Pesepdopaa u nnanetapHas bubnmorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynarel bopa. Moaens atoma bopa
Hcnyckanue u norjiouieHe cBera
79 atoMoM. KBanThl. JIuneliuatoie Bu6amorexa [IOK
https://m.edsoo.ru/ff0cl44c
CHEKTPbI
80 Ypoxk-npaktuky™m "Habmrogenune bubnmorexa [JOK
CHEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE M €€ BHIBI bubmmorexa [JOK
https://m.edsoo0.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hyknonnas bubnmnorexa [JOK
MOJEIb https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE NIpEBpALICHUS. bubnnorexa HOK
H3otombl https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau no teme: bu6mmoreka [JOK
"PapnoakTuBHBIE peBpaleHus" https://m.edsoo.ru/ffOclb4a
85 [Tepuon momypacmana
Ypok-koHpepennus "PagnoakTuBHBIC BuGmiorexa LOK
86 U3JIy4eHUs B IPUPOJE, MEIULIHE,

TexHuke"

https://m.edsoo.ru/ff0c2126




87

88

89

90

91

92

93

SnepHbie peakiuu. 3aKOHBI
COXpPaHEHHs 3aps0BOr0 U MacCOBOTO
qucel

DHeprus CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U DHEPTUU

Pemenue 3agad no reme "SAnepHeie
peakuuu"

Peakuuu cunTe3a U NEICHUS €.
Hcrounuku sHeprun CosHLA U 3BE3 ]
Ypok-koubepenmus "Anepuas
sHepreTuka. JlencTBus
PaAMOaKTUBHBIX U3ITy4YE€HUHN HA KUBBIC
OpraHnu3mMbl"

[TonroroBka K KOHTPOIBHON paboTe IO
Teme "DIeKTpOMarHuTHOE HoJIe.
ONEeKTPOMarHUTHbIE BOJIHBI.
KBaHTOBBIC sIBIEHUSA"

KonrtponsHas pabora o Teme
"DJIeKTpOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHBIC BOJHBI.
KBaHTOBBIC sIBIEHUSA"

Bbu6morexa [JOK
https://m.edsoo.ru/ff0c1c58

Bbu6mmorexa [JOK
https://m.edsoo.ru/ffOcld7a

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0c1e88

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c223e

94

[ToBTOpEeHME, 0000IIECHUE.
JIabopatopHblie pabOTHI IO KypCy
"Bzanmonencreue tea"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpeHue, 0600meHne. Permenue
pacUeTHBIX U KAYECTBEHHBIX 3a/1a4 110
teme "TeruoBble npouecchl”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

96

IToBTOpeHue, 0000MIIeHNE. Penenue

bubmuoreka [{OK




97

98

99

100

101

102

pacyYeTHBIX U KAYECTBEHHBIX 3a7a4 110
teme "KII/| TennoBeix aBurareiaei”

IToBTOpenue, o6o0meHue. Pemenne
PACUCTHBIX U KAUCCTBCHHLBIX 3aJa4 110
teme "KII/] snexTpoycTtaHoBOK"

[ToBTOpEeHME, 060OIIECHUE.
JIaGopatopHble pabOThI IO Kypcy
"CBeTOBBIE sIBJICHUSA"

IToBTOpenue, o6o0menue. Pabora ¢
TEKCTaMU IO TeMe "3aKOHEI
COXpaHEHUs B MeXaHuke"

[ToBTOpenue, o600meHue. Pabora ¢
Tekctamu o teMe "Konedauus u
BOJIHEI"

[ToBTOpenue, o6o6menue. Padora ¢
TekctaMmu 110 TeMe "CBeTOBEIE
saBieHus"

[ToBTOopenue, o6o0menue. Pabora ¢
Tekcramu 1o teme "KBanToBas u
saaepHas pu3uka'

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

102

27

https://m.edsoo.ru/ff0c2a22

bubmuoreka [IOK
https://m.edsoo.ru/ff0c2b30

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2c52

bubmanoreka I[IOK
https://m.edsoo.ru/ffOc2d6a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2e82

bub6mnoreka I[IOK
https://m.edsoo.ru/ff0c3044







MMPOBEPSIEMBIE IPEJMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON MIPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUS

7 KJIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJabTAThI 0CBOEHHsI OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHus

1.1

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

pasinyaTth ABJICHHUA IO OMNHMCAHUIO HX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBICHHUE

1.3

1.4

pacro3HaBaTh TPOSIBIIEHHME H3YyYCHHbIX (PU3MUECKUX SBJICHUH B
OKpPY’KaIOIlleM MHUpE, B TOM yucie (U3NYECKUE SIBICHUS B MPUPOJE,
IIPU 3TOM NEPEBOAMUTH MPAKTHUUYECKYIO 337a4yy B y4eOHYIO, BBIICIATH

CYIIECTBEHHBIE CBOICTBA (TPU3HAKHM) (PU3HUECKUX SBICHUIN

ONMCHIBaTh HU3yYEHHBIC CBOWCTBA Tel W (DU3UYECKHE SIBIICHUS,
UCHONB3Ysl (U3MUECKHE BEIWYHMHBI, IPU ONUCAHUHM TMPABUIBHO
TPAaKTOBaTh (PU3UUECKUH CMBICI HCIOIB3YEMbIX BEIHYUH, WX
0003HaUYEHUS U €AUHUIIBI (PU3MUECKUX BEMYHH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME JIAHHYIO  (DU3MYECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTH  IpaUKd  HM3YyYEHHBIX  3aBUCHMOCTEH

(I)I/IBI/I‘-IGCKI/IX BCIINYNH

1.5

1.6

1.7

XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBICHHUS U MPOIECCHI,
UCIIONB3YSl M3YyYEHHbIE 3aKOHBI, MPU ITOM JaBaTh CIOBECHYIO
GOpMyIMpPOBKY 3aKOHAa W 3alUChIBaTh €r0  MaTeMaTHYeCKOe

BbIpa)KEHHE

OOBSICHATh (PM3MUECKUE SBICHHS, TPOIECCHI U CBOMCTBA Tell, B TOM
YuCcIe M B KOHTEKCTE CHTYallMid MPaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa: BBIABIATH NPUYNHHO-CIEJICTBEHHBIE CBS3H, CTPOHUTH
oObsicHeHHe M3 1 — 2 JOrMYecKuX MmiaroB ¢ omopoi Ha 1 — 2
M3YYEHHBIX CBOWCTBA (PM3MYECKUX SBICHHH, (PU3MUECKUX 3aKOHA U

3aKOHOMCPHOCTHU

pemaTtb paC‘IéTHLIC 3aJa4yu B 1 -2 ﬂeﬁCTBHH, HCIIOJIb3YA 3aKOHBI U



1.8

(dbopMyIIbI, CBS3BIBAIONTNE (DU3MUECKUE BEIMIMHBI: HA OCHOBE aHAIN3a
YCIIOBHS 3aJ1a4dl  3alMChIBATh KPAaTKOE YCIOBHE, IOJICTABIISAThH
¢u3nveckre BeITMUUHBI B (POPMYIIBI M IPOBOIUTH PACUETHI, HAXOIUTh
CIIPAaBOYHLIC JAHHBLIC, H€O6XO,Z[I/IMLIC IJId pClICHUA 3a4a4, OUCHHUBATH

PEATUCTUYHOCTD MTOJTYYCHHOW (PU3NUECKON BETUYUHBI

pacrmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOYKHO PEIIUTh TPHU ITOMOIIA
bu3NYeCKUX METOJOB, B ONHCAHUU UCCIEJOBAHUS BBIICIATH
MPOBEPAEMOE  MPEANOJIOKEHUE (runoresy), pasivyarb U
MHTEPIPETUPOBATh IMOJYYEHHBIH pe3yJabTaT, HaXOAUTh OUIMOKH B

XO0J€ OIbITa, A€J1aTh BBIBOJBLI I1O €T0 PE3yJIbTaTaM

1.9

1.10

NPOBOJIUTH OIBITHI TI0 HAOMIOJCHUIO (U3MUECKUX SIBICHUH WU
(¢U3MYEeCKUX ~ CBOMCTB  Tel:  (opMyIHpoBaTh  TPOBEpsSEMbIC
OpPEINONIOKEeHUs,, coOupaTh  yCTAaHOBKY M3  IPEAJIOKEHHOTO
000pyI0BaHUs, 3aIUCHIBATH XO/I OIBITa U (JOPMYIIUPOBATH BHIBOJIBI

BBINOJIHATH TIPSMbIE U3MEPEHUS] C HCIOJIb30BAHUEM AaHAJIOTOBBIX U
UQPPOBBIX MPHUOOPOB, 3aMHMCHIBATh MOKAa3aHUA MPUOOPOB C yUETOM

3aJIaHHON a0COJIFOTHOW MTOTPENTHOCTH U3MEPEHUI

1.11

MPOBOJIUTH  WCCJICJAOBAHUE  3aBUCHMOCTH  OJHOW  (pU3HUECKOU
BEJIMYMHBI OT JPYroMl € MCIOJIB30BAHUEM NPSAMBIX H3MEPEHHUI,
Y4acCTBOBaTh B IUTAHMPOBAHMHM YYEOHOTO HCCIICIOBAaHHS, COOMPATH
YCTAHOBKY M BBINOJIHATh U3MEPEHUS, CIIEAYS NIPEIIOKEHHOMY ILIAHY,
(UKCUpPOBaTh PE3yNbTaThl TOJYYCHHOW 3aBUCUMOCTH (PU3MUYECKHUX
BEJIMYMH B BUJIC MPEJIOKECHHBIX Ta0IHIl U TPAPUKOB, A€TaTh BHIBOIBI

10 pe3yJIbTaTaM HCCIIEI0BAHUS

1.12

1.13

1.14

MIPOBOJIUTh KOCBEHHBIC H3MEPEHUs (PU3MUYECKMX BEIMYUH, CIEIYs
NPEUI0KEHHON MHCTPYKIUH: TIPU BBITOJHEHUH U3MEPEHU coOMpaTh
HKCIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYMCIIATH 3HAYCHHE HCKOMOMU

BCINYHHBI

CO6J'IIOI[aTI> IpaBujia TCXHUKH 0€e301acHOCTH npu pa60Te C

n1abopaTOpHBIM 000pyIOBaHHEM

YKa3bIBaTb  MPUHIUIIBL )Iel\/'ICTBI/ISI HpI/I60pOB N  TCXHHUYCCKUX
yCTpOP’ICTB, XapaKTCpPU3oBaTh IHNPUHIUIIBI ,[[CflCTBPIH HU3YYCHHBIX
HpI/I60pOB N TCXHUYCCKUX yCTpOﬁCTB C IIOMOIIBKO HX OIIMCaHMu,
HUCIIOJIb3YA 3HaHUA (6] CBOMCTBaxX (1)I/I3I/I‘ICCKI/IX SIBIICHHI u

H€O6XOZ[I/IMBI€ (bI/IBI/I‘IeCKI/IC 3aKOHBI U 3aKOHOMCPHOCTHU



1.15

1.16

NPUBOJUTH TPHUMEPHl (HAXOAWTh HMHPOPMALUIO O TpUMepax)
MPaKTUYECKOTO UCTIOIb30BaHUS (DU3NYECKUX 3HAHUI B IMOBCETHCBHON
JKU3HU i oOecriedeHHuss O0€30MacHOCTH Tpu  OOpamieHuu ¢
npuboOpaMu U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 3/10POBbs U

COOJTIOICHNS HOPM DKOJIOTUYECKOTO TOBECHHS B OKpY Kalollel cpezie

OCYIIECTBIISITH OTOOP MCTOYHMKOB MH(popMaruu B cetu MHTEpHET B
COOTBETCTBHHM C 3aJlaHHBIM I[IOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLINXCSA 3HAHUM M IYyTEM CpPaBHEHUS pa3IMYHBIX HCTOYHUKOB
BBIICIATh MHPOPMAIUIO, KOTOpas SABISETCS NPOTUBOPEUMBONU WIIH

MOXET OBITh HEJOCTOBEPHOI

1.17

HCII0JIb30BaTh npu BBITIOJTHEHUH y4eOHBIX 3a/1aHui
HAyYHOTIONYJSPHYIO  JIUTEpaTypy  (QU3MYECKOTOo  COAEpIKaHMS,
CIpaBOYHBIE MaTepuaibl, pecypcel cetu IHTepHeTr, Bnaxers
npuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus UH(DOpMAaIUU

13 OJJHOM 3HAKOBOW CHUCTEMBI B APYTYIO

1.18

1.19

8 KVIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

1.1

co3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHMEHHBIC U YCTHBIC COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHPOpMAMH (PU3UUECKOTO
COJZIepKaHus, B TOM YMCJE MyOJUYHO AeNaTh KpPaTKUe COOOIIEHHS O
pe3ylbraTaX TPOCKTOB WM YyYEOHBIX HWCCIICIOBAHUA, TPHU 3TOM
IrPaMOTHO HCHOJB30BaTh HW3YYCHHBIN MOHATUHHBIA ammapar Kypca

(bI/I3I/IKI/I, COIIPOBOXKIATb BLICTYIIJICHUC Hpe3eHTaHI/IeI71

IIPU BBINIOJHEHUH Y4EOHBIX MMPOEKTOB U UCCIIEIOBAaHUI paclpeesiiaTh
00513aHHOCTH B TPYIMIIE B COOTBETCTBUU C MOCTABICHHBIMU 33/[a4aMH,
CJIEIUTh 3a BBHITIOJIHEHWEM TIUIaHA JIEWCTBHM, aJ€KBAaTHO OIICHUBATH
COOCTBEHHBI BKJIAJ B JCSATENBHOCTh TPYMINbBI, BBICTPAUBATH
KOMMYHHUKaTHBHOE B3aNMO/ICICTBHE, YUUTHIBAs MHEHHUE

OKPYKaIOIIUX

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM

00pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOT0O 00111€er0 00pa3oBaHus

HCIIOJBb30BaTh NMOHATHUA

1.2

pasinyaTth ABJICHHUA IO OINHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha



OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (I)I/I3I/I‘IGCKOC SABJICHUC

1.3

1.4

pacro3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KaloIlleM MHpE, B TOM 4YUCIe (U3NUECKUE SBJICHHUS B MPHPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3a1auy B y4eOHYIO, BBIICIATH

CYIIECTBEHHbBIE CBOMCTBA (PU3HAKH) (PU3UUECKUX SBICHHI

ONUCHIBATh HW3YYCHHBIC CBONCTBA Tel U (U3MUECKHe SBICHHUS,
UCTIONB3ys (U3MYECKHe BEIMYUHBI, IMPU OMUCAHUU TPABUIBHO
TPakTOBaThb  (PU3MYECKUIl  CMBICA  MCIOJIB3YEMbIX  BEJIUYHH,
0003HaYeHUS U eIMHUIIBI (PU3NYECKUX BEJIHMYUH, HAXOJUTH (OPMYIIbI,
CBS3BIBAIOIME JAHHYIO (U3UYECKYI0 BEJIMYMHY C JAPYTUMHU
BEIMYMHAMH, CTPOUTh  TpapuKd  M3YYEHHBIX  3aBHCHMOCTEH

(MBUYECKUX BEIIMUNH

1.5

1.6

XapaKTepUu3oBaThb CBOMCTBa TCII, (1)I/I3I/I'-I€CKI/IG ABJICHUSA W IIPOLCCCHI,
HUCIIOJIB3YA HU3YYCHHBIC 3aKOHBI, IIpU 3TOM JOaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa MW  3alliMCblBaTb €ro MaTr€MaTH4YCCKOC

BBIpAKEHHE

OOBSCHATH (PU3UUYECKUE MPOLECCHl U CBOMCTBA TEIN, B TOM YHCIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JIOTMYECKHX IIaroB ¢ MOMOIIbI0 1 — 2 W3ydeHHBIX CBOMCTBa

¢bu3nUecKkux ABICHHUM, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

1.8

pemars pacy€THbIE 3a1aud B 2 — 3 AEWCTBUSA, UCHOJb3Ys 3aKOHBI U
(dhopmyIbl, CBs3BIBatONTUE (PU3NYECKUE BEIMUYMHBI: HA OCHOBE aHaIN3a
YCIJIOBUS 3a/1ayMl 3allUChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTATOK
JMAHHBIX U pEIIeHHs 3a/ladyd, BHIOMpAaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelIeHus, IPOBOAUTh pacuy€Tbl U CPAaBHUBATH
IOJydeHHOE 3HadyeHUue (PU3MUYECKOW BEJIMYMHBI C H3BECTHBIMHU

JaHHBIMH

paciio3HaBaThb HpO6HCMBI, KOTOPBIC MOXHO pCHINTh IHpPHU IMOMOIIN
(1)I/I3I/ItIGCKI/IX MCTOHO0B, UCIIOJIb3Ys OIMMMCAHUC UCCIICAOBAHMs, BBIACIIATH
MMPOBECPACMOC MPCAINOJIOKCHUC, OLCHUBATH IMPABUIIBHOCTH IOpsAAKa

IMPOBEACHUA UCCIICA0OBAaHM, ACIaTh BBIBOIAbI

1.9

MPOBOANTH OIBITHl 10 HAONIOACHUIO (U3HUYECKUX SIBICHUN WIH
buznyeckux  CBOMCTB  Tem:  (opmynHpoBaTh ~ IpOBEpsieMble

NPEINONIOKEHUs,, coOMpaTh  yCTAaHOBKY M3  TPEAJIOKEHHOTO



000pyZ0BaHUs, OMIMCHIBATH X0/ OTBITa U (POPMYIIUPOBATH BHIBOJIBI

1.10

1.11

1.12

BBITIOJIHATH TMPSMbIE HM3MEPEHUsI C HCIMOJIb30BAHMEM AHAJIOTOBBIX
npuOOpPOB U AATUYUKOB (HHU3HUECKUX BEIMYNH, CPABHUBATH PE3YJIbTATHI

M3MEPEHHN ¢ YIETOM 3aJaHHOM a0COFOTHOM MOTPEITHOCTH

NPOBOJIUTH  HMCCICIOBAHWE  3aBUCUMOCTH  OJHOH  (U3NYECKOUN
BEIMYMHBl OT JPYroM C HCIOJIB30BAHUEM IMPSAMBIX HW3MEPEHUI:
IUIAHUPOBATh HCCIIEIOBaHUE, COOHMpaTh YCTAaHOBKY M BBINOJIHSATH
U3MEpEeHus,  cielysd  IPeUIOKEHHOMY  IUIaHy,  (DUKCHPOBATh
pe3yabTaThl NOJYYEHHOM 3aBUCUMOCTH B BHJE TaOIHIl U rpaduKoB,

ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM UCCICAOBAHUA

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEeHUs  (U3NYECKHUX  BEIMYUH:
IUIAHUPOBATh U3MEPEHUs, COOUPATh IKCIIEPUMEHTAJIBHYIO YCTAaHOBKY,
clenysl TPENJIOKEHHOW WHCTPYKLUUH, W BBIYUCIATH 3HAYCHUE

BCINYHHBI

1.13

coOmoaTh TpaBWiIa TEXHUKH OE€30MacHOCTH TMpu pabore ¢

nabopaTOpHBIM 000PYyI0BaHUEM

1.14

XapaKkTepu30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOWCTB C OINOPOM Ha UX OIMUCAHUA, HCIOJb3Ys
3HAHUS O CBOWCTBaX (DU3MYECKUX SBICHHA W HEOOXOIUMBIE

¢du3nveckre 3aKOHOMEPHOCTH

1.15

1.16

1.17

1.18

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIIBHBIC
npuOOphI IO CXeMaM M CXEMaTUYHBIM PUCYHKaM, COCTAaBIISITh CXEMBI
EKTPUYECKUX LENeld C IOCIEAOBaTEIbHBIM U  NapajlUIeIbHBIM
COCIMHEHUEM  D3JIEMEHTOB, pa3lnyas YCIOBHbIE 00O3HAYECHUS
AJIEMEHTOB DJIEKTPUUYECKUX LIETIeH

NPUBOAUTH TNpHUMEpHl (HAXOAWTh HMH(POpPMALMIO O MpUMepax)
MPAKTHYECKOTO UCIIONIb30BaHMsl (PU3NYECKUX 3HAaHUN B NIOBCEIHEBHOM
KM3HM i obecriedeHus 0€30MacHOCTH MpH  OOpallieHHH C
npubOpaMy U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHUS 3I0POBbS U
COOJIFOJICHHUSI HOPM 3KOJIOTHYECKOT0 MOBEACHUS B OKpYXKarollel cpee
OCYILIECTBIATh NOUCK MH(POpMaIK (GU3NIECKOTO COJEPKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOLIMXCS 3HAHUM M IIyTEM CpPaBHEHUS
JIOTIOJTHUTEIbHBIX HCTOYHUKOB BBIACIATh HH(POPMALMIO, KOTOpas

SBIISICTCSA IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM

UCTOJIb30BaTh TPU  BBHIMOJHEHUM YYEOHBIX 3aJaHUi  HAy4dHO-



1.19

MOMYJISIPHYIO JINTEPaTypy (U3UYECKOTO COJCpXKaHUs, CIpPaBOYHBIC
MaTepuaibl, pecypchl cetu MHTepHer; Bnazers  npuéMaMu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBanusi HHPOPMAIUU U3 OTHON

3HAKOBOW CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE M KPAaTKHE YCTHBIE COOOIICHNUS,
0000mmas uHGOPMAIMIO W3 HECKOJBKUX HCTOYHHKOB (PH3UYECKOTro
CONlep’KaHusi, B TOM 4YHCIIe MYOJIMYHO MPEICTaBIATh PE3yJIbTaThl
MPOEKTHOM WJIM MCCIEAOBATEIbCKOM JEATEIBHOCTH, MPU 3ITOM
rpaMOTHO UCIIOJb30BaTh M3YYEHHbIM MOHATUMHBIA amnmapar Kypca

(GU3HKH, CONPOBOKIATH BHICTYIJIEHUE MPE3eHTALlUEN

1.20

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

1.4

NpY BBIOJHEHUH Y4YEOHBIX MPOEKTOB U MCCIENOBAHMN (PU3NUECKUX
MIPOLIECCOB pacCHpenessiTh 00sI3aHHOCTH B IPYMIE B COOTBETCTBHH C
IIOCTAaBJICHHBIMM  3aJadYaMM, CJICAUTb 3a BbIIIOJHCHUCM IIJIaHA
JNIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJIeKBaTHO  OILICHUBATh
COOCTBEHHBIH BKJaJ B JEITEIbHOCTb TIPYMIbI, BBICTPAUBaTh
KOMMYHHKAaTHBHOE  B3aUMOJCHCTBHE,  MPOSBIAS  TOTOBHOCTb

pa3pemaTth KOHQIHKTHI

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOIM
00pa30oBaTeJIbLHON MPOrPaAMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

pasinyaTth ABJICHHUA IO OINHMCAHHUIO HMX XapaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBLITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I'-IGCKO€ SABJICHUC

pacro3HaBaTh TPOSIBIIEHHE M3YyYCHHBIX (PU3HUECKUX SIBICHUH B
OKpY’KaloIlleM MHpE, B TOM 4YUCIE (PU3UUECKUE SBICHHS B MPHPOJE,
[P 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 337a4y B y4eOHYIO, BBIJCIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHUM

ONMCHIBaTh HW3yYCHHBIE CBOWCTBA Tel W (DU3UYECKHE SIBICHUS,
UCTONB3ys (U3MYECKHE BEIMYUHBI, IMPU ONMUCAHUU MPABUIBHO
TPakTOBaThb  (PU3WYECKUN  CMBICT  HUCMOJb3YEMBIX  BEJIMYUH,
0003HAaYeHUS U eIMHUIIBI (PU3NYECKUX BEIMYUH, HAXOJUTh (OPMYIIbI,

CBS3BIBAIOLIME JAaHHYIO (U3MYECKYI0 BEIMYMHY C JAPYTUMU



1.5

BEIMYMHAMH, CTPOUTH  TpapUKHd  M3YYEHHBIX  3aBHCHMOCTEH

(l)I/I3I/ILIeCKI/IX BCIIMYNH

XapaKkTepu30BaTh CBOMCTBA Tel, (U3MYECKUE SBIICHUS U IPOILIECCHI,
WCTIONIB3Ysl W3YYEHHBIC 3aKOHBI, TPH 53TOM JaBaTh CIOBECHYIO
GbOpMyNHMpPOBKY 3aKOHa W 3alUChIBaTh €r0 MaTeMaTHYeCKoe

BBIPA)KCHHE

1.6

1.7

1.8

1.9

1.10

1.11

OOBSCHATH (PU3MUYECKUE MPOIECCHl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCT€ CHUTyallUld NPAKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOrMYecKHX IIaroB C TMOMOIIbIO 2 — 3 W3YYEHHBIX CBONCTBA

¢bu3nUecKkux SABICHHUMA, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemats pacuéTHeie 3afadd (omuparoniyecss Ha cucremy u3 2 — 3
YpaBHEHHIA), WCIONB3ys 3aKOHBI W  (QOPMYIBI, CBS3BIBAIOIINE
¢u3nueckre BEIMYMHBI: HA OCHOBE aHAlM3a YCIOBHS 3a/auyd
3allUCBhIBaTh ~KPAaTKOE YCJIOBUE, BBIABIATH HEIOCTAIOIINE MU
M30BITOYHBIC JIaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOTUMBIE
JUI pelIeHUus,, NPOBOJUTh Pacuy€Thl M OLEHHBATh PEATUCTHYHOCTH

MOJIYYCHHOI'O 3HAUCHU A (1)H3PI‘1€CKOI>'I BCINYHHBI

pacro3HaBaTb l'IpOGJ'ICMBI, KOTOPBIC MOKHO pPCHIUTh IIPpHU I[MOMOIIU
(bI/ISI/I‘IeCKI/IX MCTOAOB, UCIIOJIb3Ys OIMMCAHUC UCCIICAOBAHMS, BBIACIIATH
MMPOBCPACMOC TMPCAIOJIONKCHNUC, OLCHUBATH IIPABUJIBHOCTL TMOPAAKa
IMPOBCACHUA HCCIICAOBAaHHA, [JCJIaTb BBIBOABI, HWHTCPIPETUPOBATH

PE3YyJIbTAThI Ha6J'IIO,Z[eHPII>i 1 OIIBITOB

MPOBOAMUTH OIBITHl 1O HAOMIOACHUIO (U3UYECKUX SIBICHUN WIH
(bU3NIECKUX CBOMCTB TEINl: CAMOCTOSITENIFHO COOMpATh YCTaHOBKY W3
n30BITOYHOTO Habopa 00OpyIOBaHMUS, ONMUCHIBATH XOJ OMBITA M €T0

pe3ynbTaThl, (OPMYIHPOBATH BHIBOIBI

IPOBOAMTH MPU HEOOXOJUMOCTH CEPUI0 MPSMBIX H3MEpPEHHI,
ompenessis CpelHee 3HAuCHHE H3MepseMol BenuuuHbl ((poKycHOe
paccrosiHue coOuparomiell JIMH3bI), 00OCHOBBIBATH BHIOOP CriocoOa

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

MPOBOANTH HCCIEAOBAHHE 3aBUCUMOCTEH (U3UYECKUX BEIUYUH C
WCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUM: TUTAHHUPOBATH HMCCIICIOBAHHE,
CaMOCTOSITENTLHO COOMpaTh YCTAaHOBKY, (DUKCHpPOBATh pPE3yJIbTaThl

HOHy‘lGHHOﬁ 3aBUCHUMOCTH (1)I/I3I/I‘-ICCKI/IX BCINYNH B BHIAC Ta6JII/IIII/I



I‘pa(i)I/IKOB, ACJIaTh BBIBOABI 11O PE3YyJIbTaTaM UCCICAOBAHUA

1.12

NPOBOIUTh  KOCBEHHbIE  M3MEpPEHHs  (U3NYECKUX  BEIUYHUH:
IUIAHUPOBATh M3MEPEHHsI, COOUPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIOJHATh M3MEPEHUs, Cienys MPeao)KeHHOW HWHCTPYKIUH,
BBIUHCIIATh 3HAYEHHWE BEIMYMHBI M AaHAJIM3UPOBATh IIOJyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOmoaTh TpaBWiIa TEXHUKH OE€30MacHOCTH TMpu pabore ¢

1abopaTOpHBIM 000PYI0BAaHUEM

1.14

1.15

pa3ianyaTh OCHOBHBIE NMPU3HAKU W3YYEHHBIX (PU3UUYECKUX MOJENei:
MaTepHalibHask TOYKa, a0COIOTHO TBEPIOE TEJIO, TOUYCUHBIH UCTOYHHUK
CBeTa, Jyd4, TOHKAas JINH3a, IUIAHETapHas MOJENb aTOMa, HyKJIOHHAas

MOZCJIb aTOMHOTI'O Apa

XapaKTepu30BaTh MNPUHIUINBI JIEHCTBUA H3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa MUX ONMUCAHUA, HCIOJIB3Ys
3HAHUS O CBOWCTBaX (DU3MYECKUX SBICHHA W HEOOXOIUMBIE

(u3HIecKre 3aKOHOMEPHOCTH

1.16

1.17

1.18

HUCIIOJIB30BATh CXEMBbI )51 CXEMAaTUYHBIC PUCYHKH HN3YUCHHBIX
TEXHUYECKUX YCTPOMCTB, M3MEPUTENbHBIX npuOopoB u
TCXHOJIOTHYCCKUX IMPOLUECCCOB IpU PCHICHUU y‘-IC6HO-HpaKTI/I‘-IeCKI/IX
3aaa4, ONTUYCCKUC CXCMbI IJI TOCTPOCHUA H306p3,)KCHPIﬁ B IIJIOCKOM
3epKaJie ¥ COOMpPAIOIIEH JTHH3e

NPUBOIUTH TMpUMEpHl (HAXOAWTh HWHGPOPMALUIO O MPUMEPAX)
MPAaKTUYECKOTO UCIOIb30BaHUs (DU3UYCCKUX 3HAHUI B MMOBCETHCBHON
JKU3HU i oOecriedeHHuss O€30MacHOCTH Tpu  OOpamieHuu ¢
npuOOpaMu M TEXHUYECKHUMH YCTPOMCTBAMU, COXPAHECHHUS 3I0POBbS U

COOJTIOICHNS HOPM HKOJIOTUYECKOTO TTOBEICHHS B OKpY Kalollel cpefie

OCYILECTBIATh MOUCK MH(POpMaMK GU3NYECKOTO CONEPKAHUS B CETU
WHTepHeT, caMocTOSTeNbHO (OpMYIUpYys IOMCKOBBIM  3arpoc,
HaXOAWTh IIYTH  OIpPEAEIEHHUs]  JIOCTOBEPHOCTH  IOJyYEHHOU
MHPOPMALIMKM HAa OCHOBE MMEIOLIMXCS 3HAHUM M JIOMOJHUTENIBHBIX

HCTOYHUKOB

1.19

WCIIOJIb30BaTh TPU  BBHINIOJIHEHUHM Yy4YEOHBIX 3aJaHUN  HAy4dHO-
MOMYJISIPHYIO JIUTEPaTypy (pU3MUecKoro cojaep:kaHus, CIPaBOYHBIC
Marepuayibl, pecypcbl cetu MHTepHer, BiaaeTh NOpUEMaMH

KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAILUU U3 OJHOM




3HAKOBOM CUCTEMBI B IPYTyIO

1.20

1.21

co3gaBaThb COGCTBGHHLIG NMUCBbMCHHBIC W YCTHBIC COOGH.[GHI/I}I Ha
OCHOBE HH(pOpPMAIUUd M3 HECKOJbKUX HCTOYHHUKOB (PU3UUECKOIO
coJiepKaHus, MyOJUYHO MPEACTABIATh PE3YyJIbTaThl NMPOECKTHOW WU
HCCIIEIOBATENBCKOW  JEATENIbHOCTH, Ipyd  3TOM  TPaMOTHO
WCIIOJb30BaTh U3YYEHHbIN MOHATUMHBIN anmapaT u3y4aeMoro pasjaenna
GbU3MKK U COMPOBOXKIATh BBICTYIUICHHE Ipe3eHTaluel ¢ y4EToM

0COOEHHOCTEH ayTUTOPUN CBEPCTHUKOB

MIPHU BBITIOJHEHUHN YYEOHBIX MPOEKTOB M HMCCIEAOBAHUN (PU3MUECKUX
MPOLIECCOB PACHpPEesITh 00s3aHHOCTU B T'PYIIE B COOTBETCTBUH C
IIOCTAaBJICHHBIMHA 3aJadyaMu, CJICOUTh 3a BBIIIOJJHCHHUCM IIJIaHA
JNIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJIeKBaTHO  OIICHUBATh
CO6CTBCHHLII71 BKJIaJ] B ACATCIIbHOCTD I pynHLI, BBICTpaI/IBaTb
KOMMYHUKATHBHOE B3aMMOJICHCTBHE, TIPOSIBIISS FOTOBHOCTb

paspemniath KOHMIUKTHI



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUA

7 KJIACC

Kon Kon

pasaeiia 3JIECMECHTA

IIpoBepsiemble 3J1eMEHTHI COACPKAHUS

®U3UKA U EE POJIb B TIO3BHAHWUUW OKPYXXAIOIIEI'O MHUPA

1.1

1.2

1.3

1.4

1.5

®uszuka — Hayka O Impupoje. SBIeHus NpHUPOABL.
@usnyeckue SIBICHHUA: MEXaHUYECKHE, TEIUIOBBIE,

QJICKTPHUYCCKUC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBLIC

Ousznueckue BeIMUUHBL. M3MepeHHe  (PU3UUECKUX
BenuunH.  ®usuueckue  npubopsl.  IlorpemHocTh

n3MepeHnil. MexxayHapo/IHasi CUCTEMA €IMHUILL

EcrtecTBeHHOHayuyHBII METOJ IMO3HAaHUA: HAOIIOJEHHE,
IIOCTAaHOBKA HAy4YHOT'O BOIPOCA, BBIABUKCHHE THIIOTE3,
SKCHEPUMEHT TI0 TPOBEpPKE THUMOTe3, OOBsICHEHUE

HAOJIFOJAEMOT'0 SIBJICHUS
Onucanue pU3NYECKUX ABJICHUN C TIOMOIIBIO MoIeIel

[IpakTrueckue pabOTHI:

HH#Par###113Meperne pacCTOSHUIMA.
###Par###3mepenne 00bE€Ma KHIKOCTH W TBEPAOTO
Tena.

#H##Par###0OnpeneneHue pasMepoB MaJIbIX TEJl.
###Par###I3mepenue  TemmnepaTypel NOpU  [TIOMOIIH

KHUIKOCTHOI'O TCPMOMETPA U JaTYUKa TEMIICPATYPhL

ITEPBOHAYAJIBHBIE CBEJAEHN A O CTPOEHMU BEHIECTBA

2.1

2.2

#H##Par###CTtpoeHure BelecTBa: aTOMbl U MOJIEKYJIbI, UX
pasmepel.  OmBITBI,  JIOKAa3bIBAIOIIME  JTUCKPETHOE
CTPOCHUE BEIECTBA

###Par###/lsiokenne  yvactuny  BemectBa.  CBs3b

CKOpPOCTH JABUMOKCHUA HaCTuIll C TEMIICP aTypofI.

BpoyHoBckoe nBmxenue, muddy3us

2.3

BzaumopeincTBre 4acTUIl BELIECTBA: IPUTSHKEHUE U

OTTAJIKMBAaHHUC



H#HPar##H# ArperaTHble COCTOSIHHMSI BEILIECTBA: CTPOCHHE

ra3oB, >KUJIKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) TeJl.

2.4 B3aumocBs3p MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHHUSX W MX ATOMHO-MOJEKYJISPHBIM
CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHBIX COCTOSTHUN BOIbI
[IpakTnueckue pabOTHI:
###Par###0nenka quaMerpa aToMa METOJIOM PSAOB (C
UCTIONB30BaHUEM (oTorpaduii).

2.6 #HHHPar###OneITEI 10 HAOMIOAEHHUIO  TEILUIOBOIO

pacIIupeHusi ra3oB.
HHAPar###0nbITeI IO  OOHAPYKEHUIO JCHCTBUS CHII

MOJICKYJISIPHOI'O MMPUTAKCHUA

JIBIDKEHME U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe IBUKECHHUE. PaBHOMEpHOE 51
' HEpPaBHOMEPHOE JBUKECHUE
#H##Par###CropocTs. Cpenusis CKOPOCTH npu
3.2 HEPaBHOMEPHOM JIBWKEHUHM. Pacu€r myTu M BpeMeHHU
JBIKECHUS
SlBnenne uHepuuu. 3aKOH WHepUMH. B3aumoneiicTBue
3.3 TEJ KaK MPUYMHA U3MEHEHUS CKOPOCTH JIBUKEHUS TEIl.
Macca kak Mepa HHEPTHOCTH Teja
34 ###Par### lnotHocTh BemecTBa. CBsI3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMA BEllleCTBa
3.5 Cwuta KaK XapaKTEepUCTHKA B3aUMOJICHCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' HOMOIIbIO TMHAMOMETpPA
37 #H##Par###IBnenue Tarorenus u cuia Tsokectu. Cuiia
' TSKECTH Ha ApYrux miaaHerax. Bec Tema. HeBecomocTh
38 Cuna tpenusa. TpeHHE CKOJIbKEHUS U TPEHHUE IOKOS.
' Tpenue B IpUpoie U TEXHUKE
3.9 #HH#HPar###Croxxenne Ccuil, HaNpaBICHHBIX MO OJHOU
' npsmMoil. PaBHozelcTByroImas cuil
3.10 [IpakTnueckue pabOThI:



OnpeneneHne CKOPOCTH PAaBHOMEPHOIO  JIBHIKEHUS
(wapuka B OKMIKOCTH, MOJEJIU  3JIEKTPUUECKOro
aBToMoOmWIg M Tak jainee). OmnpeneneHue cpenHen
CKOPOCTH CKOJBXKEHHS Opycka WIM IIapukKa 1o
HaKJIOHHOM  miuockocTH. OmpeneneHue  MIIOTHOCTH
TBEPIOTO Tena. OnbITHI, JIE€MOHCTPUPYIOLIHE
3aBUCHUMOCTb pacTsDKEeHUs (nedopMainuu) NpyKUHBI OT
NpUIOKEHHOW cuiibl.  OMBITBI, JAEMOHCTPUPYIOLIHE
3aBUCHMOCTb CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Teja U

XapaKkTepa CONMPUKACAIOIIUXCS HOBCpXHOCTeﬁ

dusnueckue SBJICHUS B IIpHUpoAC: MPUMEPLI ABMIXKCHUS C

3.11 Pa3IMYHBIMM CKOPOCTSIMHU B )KMBOW M HEXXMBOW IIPUPOJIE,
JeCTBUE CUJIBI TPEHUSI B IPUPO/IE U TEXHUKE
3.12 TexHudeckue ycTpoicTBa: JUHAMOMET], MOAIIHITHIKA

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

HaBnenune TBEpAoro tena. CrocoObl YMEHBIICHHS H

1 YBEJIMYEHUS 1aBIICHUS
45 JlaBnenue raza. 3aBUCUMOCTD JIaBIICHUS ra3a OT 00bEMa,
' TEMIIEPATYPHI
13 [lepenaya naBneHus TBEPABIMU TENAMHU, KUAKOCTAMU U
' razamu. 3akoH [lackans. [TneBMaTu4eckue MalmHbI
3aBUCHUMOCTh  JABJICHUS OJKUAKOCTU OT TJyOWHBI.
4.4 Iunpocratnaeckwii mapagokc. CooOnIarommecs coCy/bl.
lMunpaBnuyueckre MEXaHU3MbI
Atmocdepa 3emnu u armoceproe nasiaenue. [IpuauHbI
A5 CyIIIECTBOBaHUS BO3AYIIHOW oOomouku 3emud. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUS OT
BBICOTBI HaJl YPOBHEM MOPSI
16 Wzmepenue armochepHoro naminenus. [Ipubopsr mms
' U3MEPEHHS aTMOC(EPHOTO JTaBIICHUS
JleiicTBre >KMIKOCTH W raza Ha TOTPYXEHHOE B HUX
4.7 Teno. BrelTankuBaromas (apxumenoBa) cuiaa. 3aKoH
Apxumena
4.8 [lnaBanue ten. Bo3gyxornaBanue



4.9

4.10

[IpakTuueckue padOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOAE OT
00béMa TOTpYyKEHHOM B JKUIKOCTH YACTH TeJa.
OrnpezenieHre BbITAIKUBAIOMICH CUIbL, IEUCTBYIOIIECH Ha
TEN0, TOrpyXkEéHHoe B  JKHIKOCTb.  [IpoBepka
HE3aBUCHMOCTH BBITAJIKUBAIOIIEH CHJIBI, NEHCTBYIOIIEH
Ha TeJIO B OKUAKOCTH, OT Macchl Tena. OnbIThl,
JEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJIKMBAIOLICH
CWJIBI, ICHCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT 00bEMa
NOTPYKEHHOU B JKUJKOCTb YaCTH TeJIa U OT IUIOTHOCTHU
xkuakoctu.  KoHcTpyupoBanwe — apeomeTrpa  WIH
KOHCTPYMpPOBaHUE  JIOAKM M  ompeaeileHue €€
Ipy30N0AbEMHOCTH

®usnueckue  SABIEHUA B IPUPOAC:  BIUSHUE
aTMOC(epHOro AaBJICHHs Ha )KUBOM OpraHu3M, IIaBaHUE

pBIO

411

TexHuueckue yCTPOWCTBA: COOOMIAIOIIMECS COCY/BI,
YCTPOMCTBO BOJOMPOBOJAA, THUIPABIUYECKUNA Tpecce,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeoMeTp

PABOTA, MOIIIHOCTD, SHEPT'UA

5.1 Mexanudeckas pabota
5.2 Mexannueckass MOIIHOCTh
£ 3 [IpocThie MeXaHU3MBI: pblYar, OJIOK, HAKIOHHAS
' m10ckocTh. [IpaBuiio paBHOBECHS phluara
54 [IpumeHeHne mpaBuiIa paBHOBECHS phlyara K OJIOKy
«3omotoe  mpaBuiIO»  MeXaHWKd.  KosddunmeHt
9.5 M0JIE3HOTO NeicTBUS MEXaHU3MOB. [Ipocteie
MEXaHU3MBI B OBITY U TEXHHKE
5.6 [ToreHmansHast SHEPTUM Tea, MOJIHITOrO HaJl 3eMIEN
5.7 Kunetnueckas sneprus
58 [Tonnass mexaHnuveckasi >HEprusi. 3aKOH H3MEHEHUS U
' COXPaHEHHUs MEXaHHUYECKOH dSHepTUn
59 [IpakTrueckue pabOTHI:




##Par#H##0npeneneaue padOThl CUJIBl TPEHUS IIPH
PaBHOMEPHOM JBW)XCHMM Tejla 10 TOPU30HTAJIBHON
nosepxHoctu. HMccnenosanue yciaoBHM —PaBHOBECHS
ppuara. Msmepenne KIIJ[ HakIOHHOM IJIOCKOCTH.

N3yuenne 3akoHa COXpaHEHUSI MEXaHUYECKON IHEPTUHN

dusnyeckue SIBICHUS B npupoaec: pblHaru B TCIIC

5.10
YeJioBeKa
TexHuyeckue yCTpOMCTBA: pblYar, IMOJBWXHBIM U
5.11 HETIOJIBMKHBIA OJIOKM, HAKJIOHHAS TIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 31€eMEHTHI COAePKAHUA
pasaena 3J1eMeHTa
TEIUJIOBBIE ABJIEHU A
OCHOBHBIE ~ TOJIOKEHHUS ~ MOJIEKYJISIPHO-KHUHETHYECKON
61 TEOPUH CTPOCHHUS BemecTBa. Macca W pa3Mmepsl
' MosieKyln.  ONbITBI, MOATBEPXKAAIOIIME  OCHOBHBIE
MOJIOKEHUS MOJICKYIIPHOKUHETHYECKOI TeOpuH
Mopnenun  TBEpIOTO, KUAKOTO M Ta3000pa3HOTO
6.2 cocTosiHuil BemiecTBa. Kpucrammnueckue u amopgHbIe
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX TeJ
0 6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYJIIPHOKUHETHYECKON
TEOPHUH
6.4 CMaunBaHUE U KaWJUISIPHBIE SIBJICHUS
6.5 TemnnoBoe pacHIMpeHHe U CKATHE
6.6 Temmeparypa. CBsi3p TeMmmepaTypbl €O CKOpPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHUIL
6.7 Buytpennss sneprus. CnocoObl H3MEHEHUS! BHYTPEHHEN
' SHEPruM: TeIIonepeaaya U CoBepIleHue paboThl
6.8 Bunel terionepenadyu: TEIIONPOBOIHOCTh, KOHBEKIIUS,



H3JIIYUYCHUC

KomnuectBo  TemnoTel.  YIOenpHass  TEIIOEMKOCTD

6.9
BeleCTBa
TennmooOMeH ¥ TEIIOBOE paBHOBECHE. YPpaBHEHHUE
6.10
TEIUIOBOTO OanaHca
511 [InaBneHnne u oTBEpJEBaHNE KPUCTATUIMUECKUX BEIICCTB.
' VY aenbHas TEIIOTA MJIaBICHUS
[TapooOpa3zoBanne 1  KoHAeHcauus. McnapeHue.
5.12 Kunenne. VYnpenbHas  Ttemmota  mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TeMIIepaTypbl KUMIEHUS OT aTMOC(EPHOTO
JTABJICHHUS
6.13 BrnaxHocTs Bo3ayxa
6.14 DHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CrOPaHUs
[Mpuammnel  paboTel  TerwioBbix — aurarenei  KITJ]
6.15 TEIUIOBOTO ABHUTATeNs. TeIIoBbIe JABUTATEIM W 3alUTa
OKpY>KaroIen cpeibl
3aKOH COXpaHEHHUS ¥ MPEBPAIICHUS YHEPTUHU B TETUIOBBIX
6.16
mporeccax
[TpakTuyeckue paboOTHI:
#HHHPar###0nbITel M0 OOHAPY)KEHHUIO JIEUCTBHS CHJI
MOJIEKYJISIPHOTO MPUTSKSHHUS.
#HHPar##H#OnbITl 10 BBIPAIIMBAHUIO  KPUCTAJIOB
ITIOBAPEHHOM COJIM WM caxapa.
#HHPar###OnbITE o HAOJIFOAEHUI0  TEIUIOBOTO
517 pacIIMpeHust Ta30B, JKUJIKOCTEH U TBEPIBIX TEIL.

###Par###Onpenenenue naBieHUs] BO3AyXa B OajuloHe
HITTPHIIA.

H#HHHPar###0OnbITE, NTEMOHCTPUPYIOIIHE 3aBUCHMOCTH
JTaBJICHUS] BO3JyXa OT €ro oOobéMa W HarpeBaHUs WM
OXJIAKICHMSL.

###Par###1IpoBepka rUMOTE3bl JTUHEHHON 3aBUCUMOCTH

JUIMHBI  CTOJIOMKA KUJKOCTH B TEPMOMETPUICCKOU



6.18

6.19

TpyOKe OT TeMIepaTyphl.

#H##HPar#t#Habnronenue U3MEHEHUS BHYTPEHHEMN
SHEPTUM TeJia B pe3yibTaTe TEIUIoNepeaadyd U padoThl
BHCIITHUX CHIL.

###Par###lccnenoBanne SBIICHUS TEMJIOOOMEHa TIpHU
CMEILIMBAHUH XOJIOJIHOW U TOPSTYEN BOJBI.
#H##Par###OnpeneneHue KOJINYECTBA TEIUIOTHI,
MOJIYdYEHHOTO BOJOW TPU TEIUIOOOMEHE C HarpeThbiM
METATTUYECKUM LIUTUHAPOM.

###Par#H#Onpenenenue  yaenbHOM — TEIUIOEMKOCTH
BEIIICCTBA.

#H##Par###lccienoBanue mpoiecca HCIapeHus.
#H#H#Par###Onpeniennienne  OTHOCUTENBHONH — BIAXKHOCTH
BO3/IyXa.

#H##Par###OnpenencHue yAeIbHONW TETUIOTHI TIIABICHUS

JIBJA.

dusnveckre SBICHHUS B MPHUPOJAC: IMOBEPXHOCTHOE
HATSDKEHHE W KamWULIPHBIC SBICHHS B IPHPOJE,
KpUCTAIUIBI B Tipupoje, u3nyuenue ConHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bl; 00pa3oBaHuE POCHI, TyMaHa,

WHEes, CHeTa.

TexHuueckue  yCTpOMCTBA:  KalMWJUIAPBL,  IPUMEPHI
WCIIOJIb30BAaHNsl KPHUCTAIJIOB, JKHJIKOCTHBIH TEPMOMETP,
JaTYNK TEMIIepaTypsl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPHI, MCHUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHET'O CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHW A

7.1

7.2

7.3

DnekTpu3anus Tei. JBa poaa 3JIeKTPUUYECKHUX 3aps0B

B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH Kynona
(3aBHCUMOCTh CHJIbI B3aUMOACUCTBHSI 3apSHKEHHBIX TNl OT

BEJIMYMHBI 3aPs/I0B U PACCTOSTHUS MEXKTY TETIaMU)

BHCKTpI/I‘-ICCKOC ITOJIC. HaHpﬂ)KéHHOCTB QJICKTPUYICCKOTO

nosist. [IpyHIMO Cyneprno3unyuy 3JIEKTPUYECKHUX IOJEeH



(Ha KaYeCTBEHHOM YPOBHE)

Hocurenu »snexTtpudecknx 3apsaoB. DJIEMEHTAPHBIN

7.4 anekTpudeckuil 3apsan. Ctpoenue atoma. llpoBonHuku n
JIUAIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUUECKOT0 3apsaa
- DNeKTpUYeckuid  TOK.  YCIOBUSA  CYILIECTBOBaHUS
' AJEKTPUUECKOr0 TOKA. MICTOUHNMKHN NOCTOSSHHOTO TOKa
JeiictBus BIIEKTPAYECKOTO TOKa (TertoBoe,
1.7 XUMUYECKOE, MAarHuTHOE). DJEKTPUYECKUH TOK B
KUIKOCTSIX U razax
28 Onektpuyeckas uenb. Cuia Toka. DJIEKTPUYECKOE
' HaIpsKeHUE
29 ComnpoTuBiieHne MPOBOJIHHUKA. VeabpHOE
' CONPOTHUBJICHUE BELIECTBA
7.10 3akon Oma 11 yJacTKa 1enu
IlocnenoBarenbHOE M MApajUIeIbBHOE  COEIMHEHUE
7.11
IIPOBOJAHHUKOB
PabGota M MOIIHOCTH 3JIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyins — Jlenna
213 DJNEeKTpUYeCKue LEeNd U MOTPEOUTENH 3IIEKTPUUYECKOU
. sHepruu B ObiTy. KopoTkoe 3aMbikaHue
IToctosiHHBIE MarHWTHL. B3anmozeiicTBHE MOCTOSHHBIX
7.14
MarHuTOB
MaruutHoe mnosne. MarHutHoe mone 3eMIdM U €ro
7.15
3HAUEHUE IS )KU3HU Ha 3emiie
216 OmneiT Dpcrena. MarHuTHOE MOJ€ IEKTPUUECKOTO TOKA.
' IIpuMeHeHne 2IEKTPOMAarHuTOB B TEXHUKE
JleficTBMe MarHMTHOTO NOJII Ha IPOBOJHUK C TOKOM.
217 DJEeKTpOoABUTaTENb MOCTOSIHHOIO ToKa. Mcrnonbp3oBanue
. JJIEKTPOJIBUraTeIe B TEXHUYECKUX YCTPOMCTBAaX M Ha
TpaHCIopTe
7.18 Oneitel  @apages.  SIBieHne  2IEKTPOMAarHUTHOMN



nHaykuu. [pasuio Jlenna

DneKTporeHepaTop. Crioco0xn1 TTOJTYYEHUS
7.19 AIEKTPUUECKOU SHEPTHH. DNEeKTpOCTaHIIUU Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH

[TpakTudeckre padOTHI:

OnbITHl 10 HAOTIOACHHUIO SIEKTPU3AIUHN TEJ HHIYKIUEH

Y TIpY COTPUKOCHOBEHHUM.

UccnenoBanue nAeMCTBHS SJIEKTPUYECKOrO TMOJsS Ha

IIPOBOHHMKH M TUDJICKTPHKH.

COopka u mpoBepka pabOTHI 3JIEKTPUUECKOHN Ienu

ITOCTOSIHHOT'O TOKA.

M3mepenue u peryJIMpoBaHUe CHUITBI TOKA.

W3mepenue u peryiupoBaHue HAMPSKEHUS.

HccnenoBanmne 3aBUCUMOCTH CHITBI TOKA, HIYIIIETO Yepe3

PE3UCTOP, OT COMPOTHBIICHUS PE3UCTOPA W HATPSDKECHUS

Ha pe3ncTope.

OIBITHI, JEMOHCTPUPYIOIINE 3aBHUCHMOCTh

ANEKTPUIECKOTO COTPOTHUBIICHUS TPOBOJHUKA OT €ro
7.20 JUTUHBI, TITOIAIU TIOTIEPEYHOTO CEYCHHS U MaTepHalia.

[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUW  TIPU
MOCJIEIOBATEIbHOM ~ COEAMHEHUH JBYX PE3UCTOPOB.
[IpoBepka mpaBuia sl CHIIBI TOKA MPU MapaieIbHOM
COeMHEHHH  pe3uctopoB.  Ompenenenue  pabOTHI
ANEKTPUYECKOTO TOKa, HMIAYIIETO 4Yepe3 PEe3ncCTop.
OmpeneneHre  MOIIHOCTH  3JIEKTPUYECKOTO  TOKa,
BBIJIEIIIEMON Ha pe3ucTope. MccnenoBanre 3aBUCUMOCTH
CWJIBI TOKA, WIYIIETO Yepe3 JIAMIIOYKY, OT HAaIMpsHKEHUS
Ha Heil. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MAarHMUTHOTO B3aUMOJICHCTBUS IOCTOSHHBIX MAarHHUTOB.
W3ydyeHre MarHUTHOTO TOJIS IOCTOSIHHBIX MarHUTOB MPHU
uX oOBeIMHEHWHW U  pasneneHud. MccnemoBanue
JIEACTBUSI JIEKTPUUECKOTO TOKA Ha MAarHUTHYIO CTPEIIKY.

OnbIThl,  JEMOHCTPHUPYIOIIME  3aBUCHUMOCTh  CHJIBI




7.21

1.22

B3aUMOJCHUCTBUSA KaTYIIKU C TOKOM M MarHuTa OT CHJIbI
TOKa M HallpaBlIieHWs TOKa B Karymke. l3ydeHue

ﬂeﬁCTBHﬂ MAargiMuTHOrO IoJii Ha IMPOBOJHUK C TOKOM.

KoHncTpynpoBanue U U3y4CHHE paboThI
DIEKTPOABUIATEIIS. N3mepenue KILJ
JJIEKTPOJIBUIaTE€IbHOM  YCTaHOBKH. OneiTel 1O

HUCCICIOBAaHUIO SIBJICHUA BJIGKTpOMaFHHTHOﬁ WHAYKIWHA:
HCCIICIOBAHUC W3MCHEHHMI 3HAYCHUS U HaIpaBJICHUA

HHAYKIIUOHHOI'O TOKA

Odusuueckre SBICHUS B MPUPOJE: AJIEKTPUUECKUE
ABIEHUST B  atMocdepe, DIEKTPUYECTBO  KUBBIX
OpPraHM3MOB, MarHUTHOE TOJe 3eMiu, apeid MoICcoB,
POJIb MarHUTHOTO TIOJIS JJISI JKU3HHU Ha 3emile, MOJISIPHOE

CHAHUC

TexHuueckue yCTpPOMCTBA: DJIEKTPOCKOI, aMIIEPMETP,
BOJIBTMETpP, PEOCTAT, CYETUHK DJIICKTPUUYECKON DHEPIHH,
AJIEKTPOOCBETUTENbHBIE  NMPHOOPBI,  HAarpeBaTelIbHbIE
ANEKTPONPUOOPEI (mpumepsr), JJIIEKTPUYECKHUE
MIPEAOXPAHUTENN, DJIEKTPOMArHUT, JJIEKTPOJBHUIaTEIb

IMOCTOAHHOI'O TOKa, FCHEPATOP IMOCTOAHHOTO TOKA

9 KUIIACC
Kon
Kon snemenTa [IpoBepsiemble 3JIEMEHTHI COACPKAHUS
pazznena
MEXAHUWYECKMUE ABJIEHUA
Mexanuueckoe JABWKEHHME. MarepuanbHas TOYKa.
5.1 Cucrema orcuéra
a 8.2 OTHOCHTEIHHOCTh MEXaHUIECKOTO JIBUKCHHUS
8.3 PaBHOMEpHOE NPAMOIMHENHHOE IBHKCHHE
H#H#Par###HepaBHOMepHOE TPSIMOJIMHEHHOE JBIKEHUE.
8.4 Cpennsis W MIHOBEHHass CKOpPOCTb  Tejla  IpHU

HCPAaBHOMCPHOM JBUKCHUU




VYckopenue. PaBHOyCKOpeHHOE HPSIMOJIMHENHOE

8.5
JBUKECHHE
8.6 #H#Par###Ceo0onnoe nagenne. OnpITe! I anunes
HH#HPar###PaBHOMepHOE JIBUKEHUE IO OKPYKHOCTH.
8.7 [lepuon m wacrora oOpamenus. JluHeiiHas U yrioBas
ckopocTH. LleHTpocTpemMurenbHOe yCKOpeHHe
8.8 [TepesIii 3akoH HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HproToHa
8.11 H#HPar#HH# [puHIIUT CYNISPITO3UIIAN CHIT
8.12 Cuita ynpyroctu. 3akoH ['yka
###HPar###Cuna TpeHUs: Cuila TPEHUS CKOJIBKEHUS,
8.13 CHUJIa TPEHUS MOKOS, IPYTHE BUJIbI TPEHUS
###Par###Cuna TSDKECTH W 3aKOH  BCEMHUPHOTO
514 TATOTEHUS. Y CKOpEHUE CBOOOTHOTO MaJICHUS
Hewxenue  1utaner  Bokpyr  Comnnma.  Ilepas
815 KocMHU4ecKasi ckopocTb. HeBecoMoCTh U neperpys3ku
PaBHOBecue maTepranbHON TOUKH. AOCOIIOTHO TBEPAOE
8.16 oo
H#H#Par###PaBHoBecre TBEPAOroO Tena ¢ 3aKPEIIEHHOM
847 OCBhI0 BpameHusi. MomeHT cwibl. LleHTp Tsxkectn
8.18 Nmnynsc Tena. U3menenue ummynbca. Mmyibsce cumsl
8.19 3aKOH COXpaHEHUs UMITyJIbCa
8.20 #HiHPar#H##PeakTUBHOE NBU)KEHUE
8.21 Mexanunueckasi paboTa U MOLTHOCTb
2 Pabora cun Tsbxkectw, ympyroctd, TpeHus. CBs3b
5 SHEPIuu U paboThI
[loreHunanbHast SHeprus Tena, MOJIHATOTO  HaJ
8.23 MOBEPXHOCTHIO 3eMIIH
8.24 [ToTeHmanpHast SHEPTUS CKATOUN MPYKUHBI
#HH#Par###Kunernueckass  sHeprus.  Teopema o
8.5 KMHETUYECKOW SHEPTUHU
8.26 #H#HPar##3axoH coxpaHeHUS MEXaHUICCKOU YHEPTUI



8.27

8.28

8.29

[IpakTuueckue pabOThI:

OnpeneneHue cpeiHell CKOPOCTU CKOJIbKEHHsI Opycka
WIA JBIDKEHHS IIapuKa 1O HAKIOHHOW IUTOCKOCTH.
OmnpezneneHue yCKOpPEHHUsl Tella IPU PABHOYCKOPEHHOM
JIBY)KEHUH 110 HAKJIOHHOW TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHU MpHU
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 HayalbHOM CKOPOCTH.
[TpoBepka rUHOTE3bI: €CIUM MpPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HayalbHOM CKOPOCTU MYTH OTHOCSTCS
Kak psAa  HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
POMEKYTKHA BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIbKEHUS
OT cCcuibl HOpManbHOro JaBieHusa. OmnpenencHue
kod(duuuenta TpeHus cKoubxkeHusd. OnpenencHue
KECTKOCTU MpYXHUHBL. OnpeneneHue padOThl CHUIIbI
TPEHUS TIpU PABHOMEPHOM JBIDKEHHMM Tejla IO
TOPU30HTANILHON MoBepXHOCTH. Omnpenenenue padbOThI
CWJIBl  YOPYrocTM  Npu  HoabéMe  rpy3a ¢
UCTIOJNIb30BAaHUEM  HETOJABMXKHOTO W TOABIKHOTO

0J10KOB

duznyeckue SBICHUS B MPUPOJE: MPUIUBHI U OTJIHBBHI,
JOBUXKXCHUC IIJIAHCT COHHC‘IHOfI CHUCTEMBI, pCaKTI/IBHOG
JIBUYKCHHE KUBBIX OPTraHH3MOB

TexHuueckue  yCTpOWCTBA:  CIUJOMETP, JATYUKHU

I0JIO’KEHUS, PACCTOSIHUSI U YCKOPEHUS, pPAKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

Konebarensnoe nBukeHne. OCHOBHbIE XapaKTEPUCTUKU

. KOJIEOAHUI: IepHO/, YacTOTa, AMIUIUTY 1A
9.9 Maremarnueckuit u IIPYKAHHBIN MasITHUKH.
' [TpeBpatieHre sHEPTUU MPHU KOJIe0ATETbHOM JABHKECHUN
03 3aryxatomue KoyiebaHus. BbIHYXIeHHblE KoJeOaHMUS.
' PesonaHc
Mexannueckue BoJIHbI. CBOMCTBA MEXaHUUECKHUX BOJIH.
9.4 [IpononpHele M momepedHble BONHBI. [[nMHA BOJHBEI U

CKOpOCTb €€ pacnpocTpaHeHUsl. MeXaHM4eCKHUE BOJIHBI B



TBEPIOM TeJIE, CEICMUYECKUE BOJTHBI

9.5
9.6

9.7

9.8

9.9

3Byk. [')pomkoCTb 1 BbICOTa 3BYyKa. OTpakeHUE 3ByKa
Wudpa3Byk u yabTpa3Byk

[TpakTrueckue pabOThI:

OmnpeneneHne 4acTOThl W Tepuoja  KoseOaHMid
MaTEeMaTUYECKOI0 MasTHHKA.

Ompenenenrne 4acTOThl W Tepuoja  KosieOaHMid
MPYKUHHOTO MassTHUKA

UccnenoBanne 3aBUCUMOCTH  Tepuoia  KosieOaHMi
MOJBEHICHHOTO K HUTH Tpy3a OT JJUHBI HUTH.
HccnenoBanne 3aBUCUMOCTH — Tepuoia  KoseOaHMid
MPY>KUHHOTO MAasTHHKAa OT Macchl rpysa. lIpoBepka
HE3aBUCUMOCTH nepuosa KoJIeOaHMI rpy3a,
MOJBEIIEHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTU
npyXuHbL. M3MepeHne yckopeHusi CBOOOIHOTO MaJIeHuUs
®dusnueckue SBICHUS B MPHUPOJIC: BOCIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MIICTPSCEHHE, CEHCMUYECKUE BOJIHBI,
IIyHaMH, X0

TexHuueckue yCTPONCTBA: IXOJOT, HCIOIb30BAHNE

yIBTPa3ByKa B ObITY M TEXHUKE

10

SJIEKTPOMATI'HUTHOE ITIOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

BHCKTpOMaFHI/ITHOG II0JIC. QHGKTPOMaFHI/ITHBIe BOJIHBI.

104 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

10.2 [IIkana 371€KTpOMarHUTHBIX BOJIH

10.3 OnexkTpoMarHuTHas npupoja cera. CKOpPOCTh CBeTa.

' BosiHOBBIE CBOMCTBA CBETa

[TpakTuueckue pabOTHI:

10.4 W3yuyeHue CBOMCTB  DJJIEKTPOMArHUTHBIX BOJH C
MTOMOIIIbI0 MOOMITEHOTO TenedoHa
Ousnueckue SBICHUS B TPUPOAC: OHOJOTHYECKOE

10.5 JeiicTBre BUJUMOTO, yIABTPapUOIETOBOTO U
PEHTT€HOBCKOTO U3Ty4eHUMN

106 Texnuueckue YCTPOWCTBA: UCIIOJIb30BaHUE

QJICKTPOMArduTHBIX BOJIH JJIA COTOBOM CBSI3HU




11

CBETOBbBIE ABJIEHUA

111
11.2

11.3

114

115

11.6

11.7

11.8

11.9

11.10

11.11

JIyueBast monens cBera. MicTouHMKY cBETa
IIpssMonMHENHOE pacIpOCTpaHEHUE CBETA

Otpaxenue cBera. [Imockoe 3epkano. 3aKOH OTPaKEHUS

CBCTa

IIpenomnenne cBeTa. 3aKOH IIPEJIIOMJICHUS CBETA.

[TonHOE BHYTpEHHEE OTPAaKEHUE CBETA
JInnza. Xopx ntyuen B IMH3e

OnTuueckast cuctema ¢oToamnmnapara, MHUKPOCKONa U

TCIJIECCKOIIa

['ma3 kak onrtudeckas cuctema. bian3opykocTb U

JAaJIbHO30PKOCTDb

Paznoxenue 6emoro ceera B ciektp. OnbiTel HhtoTOHA.

Crnoxxenne CIICKTPAJIbHBIX IBETOB. I[I/ICHepCI/DI CBECTa

[TpakTrueckue pabOThI:

#H#Par###1cciienoBanue 3aBUCUMOCTH yria
OTpa’KeHHsI CBETOBOTO JIy4ya OT yIJjia MajeHuUsI.
#H##Par###13yueHne  XapakTEPUCTHK  HM300paKEeHHS
IpeaMeTa B IJIOCKOM 3epKaje.

#H#Par###1cciienoBanue 3aBUCUMOCTH yria
NPEJIOMIICHUSI CBETOBOTO Jyda OT YyIjla TaJcHHs Ha
IPaHUIIE «BO3JIyX — CTEKIION.

#Hi#Par###lonyuenne  M300paXeHUH C  MOMOIIBIO
coOMparoIIe TUH3HI.

#H#Par###Omnpenenenue  (QOKYCHOTO PpacCTOSHUS U
ONTUYECKOH CHIIBI cOOMparoIei TNH3BI.
H#HAHPar#H#0nbITHL IO pa3nokeHuto OeIoro cBera B
CIEKTP.

H#AHPar#H##0OnbITBl 10 BOCHPUSATUIO I[BETA INPEAMETOB

IIPpU WX HAOJIIOICHUN Yepe3 LBETOBbIE (PUITBTPHI

Odusnueckue sBICHUS B npupoze: 3aTMeHuss ColHna u
JlyHbI, 1IBE€TA TEN, ONTUYCCKUE SIBICHUS B aTtMocdepe
(uBeT Heba, pedpakmus, paayra, MUPax)

Texauueckue YCTpOMCTBA: OYKH, IIEPUCKOIL,



¢doToamnmapar, ONTUYECKUE CBETOBOIbI

12

KBAHTOBBIE ABJIEHUA

12.1

12.2

12.3

12.4

12.5

12.6

12.7

12.8

12.9

12.10

12.11

12.12

OmnbiTel Pezepdopna u muiaHeTapHas MoOJEIb aToOMA.

Mopneins atroma bopa

I/ICHYCKaHI/Ie H HOOoriaomecHHuE CBETa aTOMOM. KBaHTEI.

JIunenyaTsie CIIEKTPBI
PangunoaktuBHOCTB. Anb(da, 6eTa- 1 raMMa-u3TydeHHs

CTpOGHI/Ie dTOMHOI'0  AJpa. HYKJIOHHaH MOACIIb

aTOMHOTO sapa. M30Tonsl

PannoaktuBHBIe TpeBpamenus. [lepuon momypacmama

ATOMHBIX AACP

}InepHHe pCaKIuu. 3aKOoHBI COXpaHCHHA 3apsAJ0BOro 1

MacCCOBOI'O YHUCECII
3Hepm$1 CBs3U ATOMHBIX AOCP. CBs13b MacCHl U SHCPIrun

Peakuun cunresa u nenenus snaep. MctouHuky sHEpruu

CouHIia 1 3B€31

Anepnas osHepreruka. JlelicTBUe  paguOaKTHUBHBIX

H3JIy‘-IeHPII>i Ha )XUBBIC OPIraHU3MbI

[TpakTuyeckue paboOTHI:

Halnronenue CIUIONIHBIX W JIMHEWYATBIX CIIEKTPOB
U3ITyYEHUS.

HccnenoBanne TPEKOB: H3MEPEHHUE SHEPTrUU YacCTHIIbI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).

W3mepeHnne paaoakTUBHOTO (oHA

®usnueckue SBICHUS B IPUPOJAE: €CTECTBEHHBIN
pasvoaKTUBHBIN ¢om, KOCMHUYECKHE JIy4H,
pPaaMOAaKTUBHOE U3JIyYeHHE MPUPOJHBIX MUHEPAJIOB,
JEICTBUE PAJUOAKTUBHBIX H3JIyYEHUH HA OpraHUu3M

YCIIOBCKa

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/IIlyaJ]LHHﬁ A03UMCETP, KaMEpa Bunscona



IMPOBEPAEMBIE HA OI'D 1O ®U3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
ITPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kox
NpoBepsieMoro
TpeOoOBaHUS

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTeIbLHOM
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanust Ha ocHoBe PI'OC

[lonnmanue ponu  (GU3MKM B HAy4yHOM  KapTUHE  MUDA;
c(hOpMUPOBAHHOCTh 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBSI3U
MU TO03HAaBAa€MOCTH SIBICHUM IPUPOJBI, O POJIU OSKCIHEPUMEHTA B
¢usuke, o cucremooOpasymomeil poaud (U3MKM B pPa3BUTHH
€CTECTBEHHBIX HayK, TEXHHUKHM M TEXHOJOTuH, 00 3BOJIIOLHU
(GU3HYECKUX 3HAHUH M UX POJIM B IEJOCTHOW €CTeCTBEHHOHAYYHOU
KapTUHE MHUpa, O BKIAJE POCCHUICKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE MPOILECCOB OKPY)KAIOIIETO

MHpa, pa3BUTHC TEXHUKU U TEXHOJIOTHI

3HaHUS O BHJAaX MaTepuH (BEIIECTBO W TOJIE), O JABUKCHUU Kak
Croco0e CyIeCTBOBAaHUS MaTEpUU, 00 aTOMHO-MOJIEKYIISIPHOM Teopun
CTpOCHMsI BellecTBa, O (U3NYECKOM CYITHOCTU SIBICHUN TNPUPOIBI
(MEXaHWYECKHX, TEIUIOBBIX, D3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3nyath SBJICHUS MO OMHCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclio3HaBaTh MPOSBICHNE M3YYCHHBIX (PH3MUECKUX SBICHUH
B OKpPYXalOIIeM MHUpE, BBIJCNsAsS HX CYIIECTBEHHBIE CBOWCTBA

(mpu3HAKH)

Brnanenne ocHoBaMM MOHSATHUWHOIO ammapaTta M CHMBOJUYECKOIO
s3bIKa (PU3UKKM U UCIOJB30BaHUE WX JUIS pelleHHs] Y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOMCTBA Tes, (U3UYECKUE SBICHUS U

MPOIIECCHI, UCTIONB3YS (QyHIaMEHTAIBHBIC H SMITUPHUECKNE 3aKOHBI

YMeHne onuchBaTh HU3YYCHHBIC CBOMCTBA T€I U (I)I/I3I/ILIGCKI/I€ SIBJICHHA,

UCTIONB3YS (PU3UIECKUE BETUIMHBI

Brnagenne oOCHOBaMH METOAOB HAYYHOTO IIO3HAHUS C y4ETOM
coOro/IeHns TpaBuil O€30MacHOro TpyAa: HabmroIeHne (PpU3nIecKux
SIBJICHUI

YMEHHE CaMOCTOSITENIbHO COOMpPATh AKCHEPUMEHTANbHYIO YCTaHOBKY



U3 JaHHOTO Habopa 0OOpYyIOBaHMS MO MHCTPYKIIMH, ONMHCHIBATH XOJI
OTIBITA U 3aMUCHIBATh €T0 PE3YNIbTaThl, (HOPMYIUPOBATH BHIBOJIBI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITUUNH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOUpPaTh
AKCMEPUMEHTAJIbHYI0O YCTAaHOBKY 10 HWHCTPYKLUH, BBIYUCIATH
3HaYeHHE BEJIWYUHBI U aHATM3UPOBATH MOJYUYEHHBIE PE3YNbTATHI C
Y4E€TOM 3a/JaHHOU MTOIPEIIHOCTH PE3yJIbTaTOB U3MEPEHUN;
MPOBEJCHNUE  HECIOXKHBIX  OKCIEPUMEHTAIbHBIX  HCCIIEOBaHMIA;
CaMOCTOSITENILHO ~ COOMpPATh  JKCIEPUMEHTAIbHYIO YCTaHOBKY H
IPOBOAMTH  MCCIEAOBAaHWE IO  WHCTPYKLUUH,  IPEICTABIATH
MOJIyYE€HHBbIE 3aBUCUMOCTH (U3MYECKUX BEJIUYMH B BHJE TaOIULl U
rpadyKoOB, yUUTHIBATh MOTPEIIHOCTH, JIEJIaTh BEIBOJBI 110 PE3yIbTaTaM

HUCCICaJ0BaHUA

[ToHnmaHue  XapakTepHBIX  CBOHCTB  (pu3Muyeckux  Mojenei
(MaTepuanbHas TO4Ka, aOCONIOTHO TBEPJOE TEIO, MOAEITU CTPOCHHS
ra3oB, JKHJIKOCTEH MW TBEPABIX TeJ, IUIAHETApHAs MOJENIb aToMa,
HYKJIOHHAasi MOJIeJIb aTOMHOIO siipa) U yMEHUE NPUMEHSATh UX I

00BsSICHEHUS (PU3HUECKUX MPOIIECCOB

YMmenue OoOBSCHATH (PU3MUYECKUE MPOLECCHl U CBOMCTBA TEN, B TOM
qyucieé W B KOHTEKCTE CUTyallud MpPaKTUKO-OPHUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BbISIBIATh IPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBACHEHHE C OMOPOM Ha M3yYEHHbIE CBOMCTBA (PM3UUECKUX

SIBIICHUH, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEITH

YMmenue pemaTth pacuéTHble 3amaun (Ha 0a3ze 2 — 3 ypaBHEHUi),
WCTIONTB3Ysl  3aKOHBI W (OPMYINBI, CBSI3BIBAIONINE  (PU3UUYECKHE
BEJIMYMHBI, B YAaCTHOCTH, 3aIlMChIBATh KPAaTKOE YCIOBHUE 3aJayH,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HEe0OXoAUMBIEC Jisi €€ pelleHUs, UCTIOIb30BaTh CIPABOYHBIC JaHHBIC,
MPOBOAMUTH pPAcu€Thl W OLEHUBATh PEATHUCTUYHOCTh MOJYYEHHOIO
3HaYeHUs (U3MYECKON BEJIMYMHBI, YMEHHUE ONPEIeNsITh pa3MEepHOCTh

(bu3nuecKoil BeTMUMHBI, OJTYYEHHON NP peIIeHUH 3a/1a41

YMeHue XxapakTepu3oBaTb IPUHLUIBI  JCHCTBUA TEXHUYECKUX
YCTPOHCTB, B TOM 4YHCIIE€ OBITOBBIX NPHOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB MO UX ONMMCAHUIO, MUCTOJb3Yys 3HAHUSA O

CBOMCTBax (I)I/I3I/I‘16CKI/IX SIBIICHUN U HGO6XOL[I/IMBIC (I)I/I3I/I"IGCKI/IC



3aKOHOMEPHOCTHU

10

11

YMeHHe UCHONb30BaTh 3HAHUA O (PU3NYECKUX SIBICHUAX B
MMOBCETHEBHOM KM3HM JUIsi  oOecreueHusi OEe30MacHOCTH TpH
oOpamieHud ¢ OBITOBBIMM ~ OpuOOpaMH M TEXHUYECKUMU
YCTPOMCTBAMH, COXpAaHEHUS 3JIOPOBbS U  COONIOJIEHUS HOPM
IKOJIOTMYECKOTO TOBEJEHUS B OKPYXKAIOIIEH cpeae; MOHUMaHHE
HEOOXOAMMOCTH TPUMEHEHHUS ITOCTIKCHHH (DU3UKH M TEXHOJOTHM

JJI1 paiuOHAJIBHOTO IMPUPOAO0IIOJIE30BaHUA

OneiT mouWCKa, MpeoOpa3oBaHUS M MPEICTaBICHHUS WH(GOpPMALUU
(GU3UYECKOTO CONEPKaHUA C HCIONIb30BAaHHEM HH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHI; YMEHHE OIEHUBATH JIOCTOBEPHOCTH
MOJIydeHHOW WH(GOpPMAIMM Ha OCHOBE MMEIONIUXCS 3HAHUH W
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB, YMEHHME  HCHOJb30BaThb  IpHU
BBINIOJTHEHUH Y4YEOHBIX 3aJaHUi HAaYYHO-TOMYJISIPHYIO JIUTEpaTypy
(bUBUYECKOTO COJEpIKaHMsI, CIIPABOYHBIE MaTepUalbl, PECYpChl CETH
WutepHer; BnajeHue 0a30BbIMM  HaBBIKAMU  IPEOOpa30OBaHUA
uHpOpMAIlM! U3 OJHON 3HAKOBOM CHCTEMBI B JAPYIyi0; yMCHHE
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIEHHS Ha

OCHOBC I/IH(I)OpMaLII/II/I N3 HECKOJIBKUX NCTOYHHUKOB




HNEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 MEXAHUWYECKUE ABJIEHU A
11 Mexannueckoe nBuxkeHue. MarepuanbHas Touka. (Cucrema  oTcuéra.
' OTHOCUTENHHOCTD ABMXKCHHUS
PaBHOMepHOE 1 HepaBHOMepHOE JBHMKeHUE. CpenHsisi cKopocTb. PopMyna A
1.2 BBIYKCIICHUS CpeaHel ckopocTu: V = S/t
PaBHOMEpHOE TIPSAMONMHEWHOE MBIKEHHE. 3aBUCHMOCTh KOOPIAWHATHI Tela OT
BPEMEHH B CIIy4ae PaBHOMEPHOTO IMPSIMOJIMHEWHOTO IBUKEHUS:
13 (1) =x,+vt
I'padkn 3aBUCHUMOCTH OT BpPEMEHU [JISi MPOCKIMH CKOPOCTH, TPOCKIIUN
nepeMenieHus, IMyTH, KOOPAMHATHI TPU PABHOMEPHOM MPSMOJIMHEHHOM
JIBHKCHHUU
3aBUCUMOCTh KOOpPJMHATHI Tejla OT BPEMEHHM B ClIydae PaBHOYCKOPEHHOTO
MPSAMOJIMHEITHOTO JBHKCHUS:
7
Sl =v,, #1+a,* ;
2
@opMynbl I MPOCKUUU MEPEMELIEHUs, MPOEKIHUH CKOPOCTU U IMPOEKIHH
YCKOPEHUS TPU PAaBHOYCKOPEHHOM MPSIMOJIMHEUHOM JBUKEHUU:
2
1.4 5. (D=0, -r+a].-%.
U.\'('f) =Upy T4, 1,
a, (r)=canst,
szz - lez =2a,.s,
I'padvkn 3aBUCHMOCTH OT BPEMEHH I TPOCKIUU YCKOPEHHUS, MPOCKIIUU
CKOpPOCTH, TPOCKUHUH TMEePEeMENICHUs, KOOPAUHATHI NP PaBHOYCKOPEHHOM
MPSIMOJIMHEMHOM JIBH>KEHUU
CBobOogHOoe maneHne. GopMysibl, OMUCHIBAIOIINE CBOOOJHOE TaJCHUE Tella 0
15 BepTUKAIN (JBM)KCHUE Tella BHHU3 WIIM BBEPX OTHOCHUTEIBHO ITOBEPXHOCTH

3emin). I'paduku 3aBUCUMOCTH OT BPEMEHH [UIsl TMPOEKUUH YCKOPEHHS,



IIPOEKIMH CKOPOCTM M KOOPJAMHATHI TNpU CBOOOJHOM TaJE€HUU Tejla IIo

BEPTHUKAIH
CKopocTh paBHOMEPHOIO [IBIKEHHUS Tejda MO OKpyxkHocTu. HampaBnenwue
CKOPOCTH.

CDOpMy.]'Ia IJI1 BBIYUCIICHUA CKOPOCTU UYCPE3 pPaanyC OKPYKXKHOCTH U IICPUOI

oOpareHus:
2mR
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBieHue LIEHTPOCTPEMHUTEIHLHOTO

1.6 yckopeHus. @opmyra 11 BBIYUCIIEHUS YCKOPEHUS:
2
a. — v
R
dopmyiia, cBsI3bIBAIOLIAs IEPUOJL U YACTOTY OOpaICHUS:
V= 1
T
Macca. [InotHoCTb BemecTBa. @opMyiia /i BBIYUCIEHUS INIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuurnHa. ClioskeHHe CUIT
1.9 SBnenue unepuuu. [lepssiii 3akoH HetoToHa
Bropoii 3axoH HeroTOHAa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CHJIbI, IENCTBYIOIIEH Ha
TEJ0
Bzaumoneiictue Ten. Tpernii 3akoH HeroToHa:
1.11 F 21~ _Fl—s»E
112 TpeHune 1nokost u TpeHue CKoabxeHus. @opmysa A BBIYMCICHUS MOAYIISI CHIIBL

TPCHUSA CKOJIbXKCHUS:



1.13

F_=u-N

Hedpopmarnus Tena. Ynpyrue U Heynpyrue aedopManuu. 3aKOH yIpyroi

nedopmanuu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOTO TATOTCHUA:

my -M,
F=G L1 _2
R
Cuna TsixecTu. Y CKOpeHHe CBOOOAHOTO MaCHHS.
dopmyna 715 BBIYUCICHUS CUIIBI TSDKECTH BOIM3M MoBepxHOCTH 3emiu: F = mg.
JBwxenue manet Bokpyr Comnnna. [lepBas kocMuueckasi CKOpOCTb.

HeBecoMocTh 1 neperpy3ku

1.15

Nmmynse Tena — BekTopHas (u3uvecKas BeJInIrHa.
D=mi

Nmnynbe cuctemsl Ten. U3menenne ummynbca. IMIynbe Cuiibl

1.16

1.17

1.18

3aKkoH COXpPAaHCHUS UMITYJIbCa JJIsA 3aMKHyTOfI CUCTCMEI TCJI:
D=nyU; +m, U, =const
PeakTuBHOE NBUXEHUE

Mexannyeckasi padora. @opmya s BEIYUCICHUS PaOOThI CHIIBIL:

A=Fsooso

MexaHnueckass MOITHOCTb:

N=24
I

Kunernueckas u NMOTCHIMAJIbHAs SHCPIUs. d)opMyJIa JJI BBIYUCIICHUSA

KUHETUYECKON SHEPIUU:
n E)z
E, =—"—
2

Teopema o kuHeTHUecKOU 3Heprun. Popmyra A BBIYUCICHUS] TOTCHIIMAIBHON



OHEpPIUU TCJa, MOAHATOIO

Hang 3eMIIEn:

E,=mgh

Mexanndeckas SHEPTHs:

E=E;+E 2
119 3aKOH COXpaHEHUsl MEXaHU4YeCKOM 3Heprun. @opMyina Jijisl 3aKOHA COXPAHEHUS
MEXaHWYECKOH YHEPTUU B OTCYTCTBHE CHII TpeHUs: E = const.
[IpeBparienne MexaHMUECKOW SHEPTUH MPU HATTUYUH CHIIBI TPEHHUSL.
[IpocTbie MexaHU3MBI. «30J10TOE MPABUIIO» MEXAHUKHU.
Peruar. Momenrt cuiisl: M - Fl.
VYcaoBue paBHOBECHS pblyara:
M +M +..=0
1.20
[TonBwxHBIN 1 HenoABWXKHBIN 0;10ku. KT/ mpocThIx MexaHU3MOB,
n= A‘E[ME:&HE.H
‘%1‘13&%:&:&33
JlaBiieHre TBEPAOTO TENA.
®opMyna 17151 BBIYMCIICHUS 1aBJIEHUsI TBEPIOTO Tena:
F
P= Gl
191 JlaBnenue ra3za. ATMOcepHOE JTaBlICHUE.
' I'uppocTtaTyeckoe 1aBleHUE BHYTPHU KUAKOCTH.
dopmyiia 7151 BBIYKMCICHUS AaBJICHUSI BHYTPH KUIKOCTH:
P=pgh+Py,
1.22 3akown [lackansa. ['mppaBnuyeckuii mpecc
3akoH Apxumena. Dopmyna Uil ONPEACTICHUS BBITAIKUWBAIOIIECH CHUIIBI,
JNEUCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B KUIAKOCTh WIH I'as3:
1.23

F_jtm_ =pgV

VYcaosue nnapanus teia. IlnaBanue CYZAO0B 1 BO3AYXOILTAaBAHUC



1.24

1.25

Mexannueckue KoyieOaHus. AMIUIMTYJa, TEPHOJ W YacToTa KoJeOaHH.

dopmyia, CBSI3bIBAIONIAS YACTOTY U MEPHO] KOJICOAHUIA:

1
V=
T

MareMaTtnueckuii M MNpYKUHHBIM MasATHUKU. IIpeBpaiienue sHeprum Impu

KOJIe0aTEIFHOM JIBUKECHUH

1.26

1.27

1.28

3aryxatomiue kojaebanus. Beinyxiennsle konedanus. Pezonanc

Mexanuueckue BOdHBI. [IponosibHbIE M ITONIEpEYHBbIE BOJIHBL. [[MHA BOJHBI U

CKOPOCTb PACIPOCTPAHEHHSI BOJTHBI:

h=v-T

3Byk. I'poMKkocTs U BbicOoTa 3BykKa. OTpakeHHE 3BYKOBOW BOJHBI Ha TpaHUIIE

nByx cpell. MH(ppa3ByK U yabTpa3ByK

1.29

1.30

IIpaxmuueckue pabomul

N3MepeHne cpenHeil IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
NPYXUHBL, KO3(p(UIMEHTa TPEHUS CKOJIbXKEHUS; pabOThl CHIIBI TPEHMsI, CHJIbI
YIPYTOCTH; CPEeAHEH CKOPOCTH JIBMXKEHHUS OpycKka MO HAKJIOHHOM IJIOCKOCTH;
yCcKOpeHHs Opycka TpW JBM)KEHHH 10 HAKIOHHOM IUIOCKOCTH; YacTOTHI H
nepuojia KosiedaHMH MaTeMAaTH4YeCKOro MAasTHMKA; YacTOThl U  IEepHoja
KoJieOaHU TPYKUHHOTO MasiTHUKA; MOMEHTA CHJIBI, JIEMCTBYIOILEr0 Ha phlyar;
paboThl CWJIBI YIPYrOCTHM MpU HOABEME Ipy3a C IMOMOIIBIO HEMOABHKHOTO
610Ka; paboThl CHIIBI YIPYTrOCTH MPHU MOABEME Ipy3a C MOMOMIBIO MOJIBHKHOTO
O10Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEJIOBOH CHJIBI OT 00BEMa MOTPYXEHHOU
YacTH TeJIa U OT IJIOTHOCTH XKUAKOCTH; HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CHJIBI
OT MaccChl TENAa; CUJIbI TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMAJIbHOTO JTABJIEHUS U OT
poJla IOBEPXHOCTH; CHJIbI YIPYIOCTH, BO3HUKAIOLIEH B NpPYKHHE, OT CTENEHU
neopManuy Mpy>KUHBL, YCKOPEHUsI OpycKa OT yriia HaKJIOHA HaIPaBISIONICH;
nepuojia (4acToThl) KoneOaHUH HUTSHOI'O MasTHHKA OT JUIMHBI HUTHU; NEpPUOJA
KoJIeOaHUH TMPYKMHHOTO MasTHUKAa OT MAacChl Tpy3a U KECTKOCTH NPY>KUHBI;
UCCJIEIOBaHNE HE3aBHUCHUMOCTH IEpHoJia KoJIeOaHUM HUTSHOTO MasTHHUKA OT
Macchl rpy3a. [IpoBepka yciao0BHs paBHOBECHS ppluara

Qusuueckue sA61eHUSA 6 nNpupooe: TIPUMEPHl IBWXKEHHUS C PasIMYHBIMU

CKOPOCTSIMM B )KMBOM U HEKUBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHHS B IPUPOJIE U

TCXHUKC, TMPUIHMBBI U OTIUBBI, JABUKXCHUC TIJIIAHCT ConHeuHOM CHUCTEMBI,



PCAKTUBHOC JABUKCHHUC JKUBBIX OPraHU3MOB, pbldyaru B TCJIC YCIIOBCKA, BJIUSAHUC
aTMOC(l)epHOFO JaBJICHHA Ha JKUBOM OpraHu3Mm, IIJIaBaHUC pH6, BOCIIPUATHUC

3BYKOB JKUBOTHBIMHU, 3CMJICTPACCHUC, ceilicMHUUecKue BOJIHBI, HYHaMH, 5X0
Texnuueckue ycmpoﬁcmea.‘ CIIMAOMETP, AATUYMKU IIOJOKCHHUSA, PACCTOAHUA U

YCKOpPpCHHUA, AUHAMOMCTpP, IMNOAIIWIIHUKH, PAKETBI, pblYar, MOJBIKHBIA U

HCHOI[BH)KHBIﬁ 6JIOKI/I, HaKJIOHHAasg IUIOCKOCTb, IMPOCTBIC MCXAHU3MBbI B 6I>ITy,

Lal cOOOMIAONINECs COCYAbI, YCTPOMCTBO BOJOIPOBOJA, TMAPABIMYECKHHA Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
UCIOJIb30BaHUE YJIBTPA3BYKA B OBITY M TEXHUKE

2 TEIIJIOBBIE SABJIEHUA
OCHOBHBIE  TIOJIOKEHUSI ~ MOJIEKYJIIPHO-KMHETUYECKOH  TEOpHUM  CTPOEHUS

2.1 BemiecTBa. Mojenu TBEPIOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSIHUN BEILECTBA.
Kpucranmmaeckne u amopdHbIe TeIa

29 JIBrokeHne dacTui BemecTBa. CBsA3b CKOPOCTH JBWXKEHHS YacTHI] C

' Temneparypoil. bBpoyHoBckoe nBmxenue, mudy3us

2.3 CMaunBaHUE U KaWJUISIPHBIE SIBIICHUS

2.4 TeroBoe pacIIUpeHNE U CKATHE

2.5 TennoBoe paBHOBecHE

26 Buytpennsas sHeprus. PaGota u Temonepenada Kak CIOcOObl HU3MEHEHHUs

. BHYTPEHHEHN YHEPTrUun

2.7 Bunpl Teronepeaayn: TEIUIONPOBOAHOCTD, KOHBEKIIHS, U3TYYCHUE
HarpeBanue wu oxjaxzaeHue T1ed. KoindyecTBO  TEmIOTHL.  YjaenbHAas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHMs HHEPrMH B TEIUIOBBIX IpoleccaX. YpaBHEHHE TEIUIOBOIO
OanaHca:

2.9
O +0, +..=0
HUcnapenue u xoHueHcauusa. V3mMeHeHHe BHYTPEHHEM SHEpPruud B IPOLECCE

210 WCTapeHusi H KOHJAeHcauuu. KumneHue IKUAKOCTH. YAenbHas TerloTa

' napooOpazoBanusi: L = Q/m

211 BraxxnocTh Bo3myXxa



2.12

2.13

2.14

2.15

2.16

IInaBnenne wu Kpucrasmsanus. II3MeHeHHMe BHYTPEHHEW DSHEpPruM IIpH

IJIABJICHUHU U KpHUCTAJJIU3allluH. YIICJ'IBHaH TCIIOTA IIJIaBJICHUA:

,_0

m

BuyTpeHnHssa sHeprus cropaHus TOILUIMBA. Y I€IbHAas TEIJI0Ta CTOPAHUS TOILIUBA:

q=Q/m

[Tpuntumner padoTs! TermoBbix ABuratenei. KI1J[ TermmoBoro asurarens

IIpaxmuueckue pabomul

N3mepenne ynenbHOU TEIUIOEMKOCTH METAJUIMYECKOTO LWJIMHAPA; KOJIUYECTBA
TEIUIOTHI, TOJYYEHHOTO BOJOM KOMHATHOW TeMIEpaTypbl (UKCUPOBAHHOMN
MAacChl, B KOTOPYKO ONYIIEH HArpeTbli UWIMHAP; KOJIUYECTBA TEIUIOTHI,
OTJIaHHOT'O HAarpeTbiM LMWJIMHIAPOM, MOCIE OIMYCKaHHs €ro B BOJY KOMHATHOU
TeMIEpPaTypbl; OTHOCHUTEIIBHOM BJIAXXHOCTU BO3AYyXa; YIEIbHOW TEIUIOTHI
IJIaBjieHusl Japfa. MccienoBaHue W3MEHEHHWS TEMIepaTypbl BOJbI  IPHU
Pa3IMYHBIX YCJIOBHUAX; SIBICHUS TEMJIOOOMEHA MpPU CMEIIUBAHUU XOJOTHOU M
ropsiuei BoJbL; Mpolecca UCIapeHust

Qu3zuueckue s61eHUs 6 npupooe: TOBEPXHOCTHOE HATSDKEHUE U KallWUIIpHbIC
SIBJICHUS] B MPUPOJE, KPUCTAUIBI B mpupone, uznydeHue ComnHia, 3aMep3aHue

BOJI0EMOB, MOPCKHE OpHU3bl; 00pa30BaHKUE POCHI, TyMaHa, MHEsI, CHEeTa

2.17

3.1
3.2
3.3

3.4

3.5

3.6

Texnuueckue ycmpoticmea: KalWIspbl, IPUMEPbl UCIIOJIb30BaHUS KPUCTAIIIOB,
KHUJKOCTHBIM TEPMOMETp, aTUMK TeMIepaTyphl, TEPMOC, CUCTEMA OTOILJICHUS
JIOMOB, TUTPOMETPHI, NICUXPOMETp, MapoBasi TypOUHA, JBUTATEIh BHYTPEHHETO

CropaHus
OJIEKTPOMAT'HUTHBIE ABJIEHUA
DnexTpusanus Tei. /[Ba Buaa sJIeKTPUUECKUX 3apsiioB
B3anmoneiictre 3apskeHHBIX Tell. 3akoH Kynona
3aKOH COXpaHEeHHsI SJIEKTPUUECKOTO 3apsiia

OnekTpudyeckoe Tmosne. Hanpspk€HHOCTh  dyekTpuyeckoro mnojs. [IpuHuun

CYNEpHIO3UIHNHU SJICKTPUICCKUX moJiei (Ha Ka4C€CTBCHHOM ypOBHe)

Hocutenu QJICKTPHUYCCKUX 3apsaao0B. HeﬁCTBHC QJICKTPHUYCCKOTIO IIOJII Ha

aneKTpudeckue 3apsiibl. [[pOBOIHUKY U TUANEKTPUKH

[TocTossHHBIN A7EKTpUYECKHU TOK. J[elcTBUS 3iekTprudeckoro Toka. Cuia Toka.



Hanpsikenne.

I=qg/t,U=A/q

DNEKTPUYECKOE COIPOTUBIICHUE. Y IETbHOE AIEKTPUUECKOE COIIPOTUBIICHUE:

3.7 R =pl/S
3.8 3akon Oma s yuactka snekrpuueckoi renu: | = U/R
[TocmenoBarenbHOE COCTMHEHUE MPOBOTHUKOB:
I =1,: U=U+U,;: R=R,+R,.
1 1 1 2
3.9 [TapamiensHOE COeTMHEHNE TPOBOIHUKOB PABHOTO COMPOTHBIICHUS:
U=U;I=I+1;R=2.
2 2 P
CMeniaHHbIe COSTMHEHHSI IPOBOTHUKOB
PaGota u mouHOCTh 2nekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon J[>xoyns — Jlenia:
3.11 O=I"R-t
312 OneiT Opcrena. MarHuTHoe II0Jie MPSMOTO IPOBOJHHUKA C TOKOM. JIMHHH
MarHUTHON MHIYKITUU
313 MarautHoe 1oOJ€ IIOCTOSHHOrO MarHura. Bs3auMoaeicTBHE ITOCTOSHHBIX
MarHUTOB
3.14 JleiicTBre MarHUTHOTO TIOJISl HA POBOJHUK C TOKOM
3.15 Omnertel @apages. SAABneHue IeKTpoMaruuTHON HHAYKIMH. [IpaBuno Jlenma
Ilpakmuueckue pabomol
W3mepenne  SIEKTPUUECKOTO  COMPOTUBIEHUS  PE3UCTOPA;  MOIIHOCTH
AIEKTPUIECKOTO TOKA; PAOOTHI JIEKTPUIECKOTO TOKA.
3.16 HccnenmoBanne 3aBUCHMMOCTH CHIIBI TOKA, BO3HHUKAIOMIETO B MPOBOIHHUKE

(pe3ucTopsl, TaMII0O4Ka), OT HANPsHKEHUS Ha KOHIIAX MPOBOJHUKA; 3aBUCHUMOCTH
CONMPOTHUBJIEHUSI OT JJIMHBI IPOBOJHUKA, IJIOIMIAIN €ro MONEPEYHOr0 CEUEHHUs U

YACJIBHOTO COIIPOTUBJICHU.



HpOBepKa npaBujia Ui SJICKTPUUCCKOTO HAIIPAKCHHA IMPU MOCICAOBATCIBHOM
COCAMHCHHUU IIPOBOJHUKOB; IIpaBuJia JId CHJBI JSJICKTPUYCCKOI'0 TOKa IIpH

[apajuIeIbHOM COEAMHEHNHU IIPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue s61eHUA 6 Npupode: DBIEKTPUUYECKUE SBIECHUS B aTtMocdepe,

3.17 ANEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE TOJIE 3eMJIH, JIpei] MOIIOCOB,
POJIb MArHUTHOTO TIOJISI JIJISI )KU3HU Ha 3eMJIe, TMOJISIPHOE CHUSTHUE
Texuuueckue ycmpouicmea: ODIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTaT,
CUETYMK  DJIGKTPUYECKOW  HSHEPruM,  OBJIEKTPOOCBETHTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTeNbHbIE ANEKTPONPUOOPHI (mpuMepsl), ANEKTPUIECKUE
MPEeIOXPAaHUTENH, OJICKTPOMArHuT, OSJEKTPOJBUTATENh TMOCTOSIHHOTO TOKa,
TeHEepaTOp MOCTOSTHHOTO TOKA
3.19 DOnexkrpomarHuTHbie BOJHBIL. [lIkana 351eKTpoMarHuTHRIX BOJTH
3.20 JlyueBas monensb ceta. [IpsiMonmHeHOe pacipocTpaHeHHEe CBETa
3.21 3akoH oTpaxeHus cBerta. [limockoe 3epkaio
3.22 IIpenomiieHune cBeTa. 3aKOH MIPEIOMIIEHHUS CBETA
3.23 Jucnepcus cBera
3.94 Jlunza. Xoxa nydeit B nuH3e. POKYCHOE paccTOsSIHUE JUH3BL. OnTHUYecKas cuiia
' mun3el: D = 1/F
3.25 I'ma3 kak ontudeckas cucreMa. OnTuyeckre Ipudops
Ipaxmuueckue pabomul
#H##Par###lI3mMepenne ONTUYECKON CHIIBI coOuparomel JUH3BI, (OKYCHOTO
paccTosiHusl coOOMparoIieil JTMH3HI (TI0 CBOMCTBY paBEHCTBA pa3MEpOB MpeIMeTa U
M300paKeHMsI, KOTJIa MPEAMET PACIIOIOKEH B JBOHHOM (OKyce), MOKazaTess
3.26 IIPEJIOMJIEHUS CTEKIIA.
#H##Par###lccnenoBanne CBOWCTBA HM300pa)KEHUs, MOJYYCHHOTO C TOMOIIBIO
coOuparomell JIMH3bI; U3MEHEHUs (POKYCHOTO PACCTOSIHHUS JBYX CIIO)KCHHBIX
JIMH3; 3aBUCHUMOCTH yrja MpeIOoMJICHHS CBETOBOIO Jiyya OT YIJia MajeHHsl Ha
TPaHUIE «BO3YX — CTEKIIO»
397 Qu3zuueckue senenuss 6 npupoode: 3atmeHuss ConHima u JlyHbl, 1BeTa Tell,
' ONITUYCCKUE SBJICHUS B aTMocdepe (IBeT HeOa, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoiicmeéa: OUYKH, TEPHUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBOJIbI
4 KBAHTOBBIE SBJIEHU A
4.1 PannoaktuBHOCTh. Anbda-, Oera-, ramma-usnydeHnus. Peaknun anbda-u Oera-



pacriaga

4.2 OmnbiTel Pesepdopaa mo paccesnuto anbga-yactuul. [InmanerapHas Mojens aroma

4.3 CocraB aromHoro sigpa. M30tormsl

4.4 [Tepuon nmonypacnana aTOMHBIX SIAEP

4.5 SAnepHble peaky. 3aKOHbI COXPaHEHUS 3aps0BOIO M MACCOBOT'O UUCEIN
Dusuueckue s61eHUs 8 Npupode: E€CTECTBEHHbIM pPaJUOAKTUBHBIA (OH,

4.6 KOCMUYECKHE JIy4d, pPaJUOaKTUBHOE W3JIyY€HHE MPHUPOJIHBIX MHUHEPAJIOB,
JeWCTBUE PaJIMOAKTUBHBIX U3JIyYE€HHUI HAa OPraHU3M YelloBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, UHIMBHyaJIbHBIN T03UMETpP, Kamepa

Bunbcona, simepHas sHepreTuka



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI V1A YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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