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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKEe Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
COCTaBJI€Ha HAa OCHOBE TMOJOXKEHUN M TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuérom (eaepaibHON paboyeil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «Ousukay.

ConepxaHnue mnporpaMMmbl MO (U3MKE HampaBieHO Ha (opMHupoBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOMIMXCS W OpPraHU3AlMI0 H3yYCHHS
Gu3MKM Ha NEATeNbHOCTHOM OCHOBe. B mporpamme mno ¢(usuke yduThIBAIOTCA
BO3MOXKHOCTH y4eOHOro mpeamera B peammzanuu TtpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANpPEIMETHBIM pe3yJibTaTaM O0yueHusl, a TaKxKe
MEXKIPEIMETHBIC CBS3U €CTECTBEHHOHAYYHBIX YUEOHBIX IMPEIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUs.

[Iporpamma 1o (pu3MKe yCTaHaBIMBAET PACIPECICHHE YUeOHOro MaTepraa
1o rojam oOyueHus (1o Kjiaccam), MpejJiaraeT NpUMEpPHYIO MOCIEeI0BaTEIbHOCTD
U3Y4YeHHUS] T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHs IMPEAMETHOTO COJACpPXKaHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yJarOIuXCsl.

[Iporpamma mo ¢Qusuke pa3paboTaHa ¢ UENbIO OKa3aHUS METOAMYECKOMN
MOMOIIM YYUTEIIO B CO3/IaHUU paboueit MporpaMMsl 10 y4eOHOMY IIPEIMETY.

®duszrka SBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4EOHBIX
MPEIMETOB, TOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLECCOB H
SBJICHUM, W3y4aeMbIX XUMHUEH, OHWOJIOTHEH, acTpoHOMUEH U (pu3ndecKoin
reorpagueli, BHOCUT BKJAJ B €CTECTBEHHOHAY4YHYIO KapTHHY MMHpa,
nperocTaBiIsieT Haubosee siCHble 00pasibl MPUMEHEHUS HAyYHOTO METOoja
MO3HAHUSA, TO €CTh CIIOCO0A MOTYYEHUs! JOCTOBEPHBIX 3HAHUM O MUPE.

OpnHa w3 THaBHBIX 3a7a4 (PU3UYECKOTO OOpa30BaHUS B CTPYKType OOIIero
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMM E€CTECTBEHHOHAYYHOM T'PAMOTHOCTH U
MHTEpeca K HayKe y 00yJaroumxcsi.

N3yuenne Qusukn Ha 0a30BOM YpOBHE Ipejroyiaraet OBJAJCHUE
CIEIYIOIMMU KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTB:

e Hay4YHO OOBSCHSTH SIBJICHUS;

e OLEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

e HHTEpPIPETHPOBATH  JAaHHBIE WM  MCIOJb30BaThb  HAy4YHbIE
JI0Ka3aTeJIbCTBA JUISl IOJYyYEHHUS BBIBOJOB.

[enn wusyueHus ¢GU3MKKA Ha YpPOBHE OCHOBHOTO 001Iero o0pa3oBaHMs
onpenenensl B Konuenmuu mnpenonaBaHus ydeOHoro mnpenmera «®Dusuka» B
oOpazoBarenbHbIX opraHmzanusx Poccuiickoii denepanuu, peannsyromux
OCHOBHBIE  0011€00pa3oBaTe/ibHble MPOTrpamMMbl, YTBEPKAEHHON pELICHHUEM



Komnerun MunucrepcTBa npocsenieHust Poccutickoit denepannu (MpoToKoJI OT 3
nexadpst 2019 r. No [1K4BH).
Heaun nzyyenus pusnku:

NpUOOpETeHNE WHTEpeca W CTPEMJICHHS OOYYalomuXCsi K HaydHOMY
W3YUYCHHUIO TPUPOIBI, PAa3BUTHE WX HHTEINICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUH O HAYYHOM METOJI€ TTO3HAHUSA U (PopMUpOBaHUE
MCCJIEI0BATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa H3yYCHHS
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TIPEACTABICHHA O POIM (U3MKU IS Pa3BUTHSA JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TMPEJACTABICHHUH O  BO3MOXKHBIX  cdepax  Oymymiei
podeCcCHOHANILHOMN ACATCIBPHOCTH, CBSI3aHHOHN ¢ (DU3MKOM, IOJTOTOBKA K
JaJbHEHIIIeMy 00yYCHHUIO B 3TOM HaIpaBIICHUH.

JlocTrKeHHME 3TUX IIeJIeld MPOorpaMMbl MO (PU3WKE HAa YPOBHE OCHOBHOIO
oO1iero o0pazoBaHusi 00ECIIEYMBACTCS PEIICHUEM CIEAYIOIINX 3a4aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCcTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPHUYCCKMX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSIX

MpUOOpETEeHNE YMEHUN OMHUCHIBATh U OOBSCHATH (DM3MYECKUE SIBICHUS C
MCIIOJIb30BAaHUEM TOJIYYCHHBIX 3HAHU;

OCBOCHME METOJOB pELICHUs IPOCTEHMIIMX pPACYETHBIX 3aaad4 ¢
HCIIOJIb30BaHUEM duznyeckux MoOJIeTeH, TBOPYECKHUX "
MPaKTUKOOPUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOII0AAaTh MIPUPOHBIC SBIICHUS W BBIMOJIHATH OMbBITHI,
nabopaTtopHble pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
MCTIOJIb30BaHUEM U3MEPHUTEIHHBIX MPUOOPOB;

OocBOeHHE MPUEMOB PabOTHI ¢ MH(MOpMaIuel GU3NIECKOro COACpKaHuUs,
BKJIOYast UH(POPMAIIMIO O COBPEMEHHBIX JTOCTHKEHUSIX (PU3MKH, aHATU3 U
KPUTUYECKOE OIICHUBaHUE MHPOPMAIIHH;

3HAKOMCTBO €O cepaMu MpoPecCUOHATBLHON eI TEIbHOCTH, CBA3aHHBIMU
C (GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JOCTIKEHUAX (PU3UUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILETO

oOpazoBanus orBoautcs 238 yacoB: B 7 kinacce — 68 yacoB (2 yaca B HeZIelN0), B 8
Kiacce — 68 vacoB (2 yaca B Hezelnto), B 9 kinacce — 102 yaca (3 yaca B Hezeno).

[Ipennaraemsiii B mporpaMmMe mo (U3MKe MepedeHb JTabopaTopHBIX padboT H
OIBITOB HOCUT PEKOMEHIATEIIbHBIN XapaKTep, YIUTEIb JeJIaeT BEIOOP MPOBEIACHHUS



7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHAMBUIYAIbHBIX OCOOCHHOCTEH
oOy4Jarommxcs, CUcKa IKCIEPUMEHTATBHBIX 3aJlaHUl, MPEAJIaraeMbIX B paMKax
OCHOBHOTI'0 TOCYJapCTBEHHOT'O 3K3aMEHa M0 (U3HKE.

COAEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usnka — Hayka o mpupone. SBineHus npuponsl. PU3NUECKHE SBICHHUS:
MEXaHUYECKUE, TEIJIOBBIE, JIEKTPUYECKAE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®dusnueckue BenuuyuHbL. 3Mepenune @usnmueckux BeauuuH. PuU3nUecKue
npudopsl. [lorpemHocts u3mepenunit. MexayHapoaHas cucTemMa €IMHHII.

Kak ¢usuka u japyrue ecTecTBEHHbIE HAayKH HW3Yy4aloT IPUPOLY.
EctecTBeHHOHay4YHBI METOJ| TMO3HAHHWSA: HAOJIOJIEHUE, IMOCTAHOBKA HAyYHOTO
BOIPOCA, BbIIBUYKEHUE TUIIOTE3, SKCIEPUMEHT 110 ITPOBEPKE TUIIOTE3, OOBICHEHUE
HaOmoaaemMoro siBieHus. Onucanue GU3NUecKUX SABJICHHUI C TOMOILBIO MOJIETEH.

Hemoncmpayuu.

1. MexaHn4yeckue, TEIUIOBBIE, OJJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SBJICHUS.
2. Dusnueckue NpuOOPHl U MPOLEIypa NPSIMBIX U3MEPEHUI aHAJIOTOBBIM M
(G POBBIM PUOOPOM.
Jlabopamopnsie pabomel u onvimol.
1. OmnpeneneHue EeHbI AETIEHUS KaJIbl H3MEPUTEIBHOTO NpUdopa.
2. M3mepeHue pacCTOSAHUM.
3. M3mepenue o0bEMA )KUIKOCTH U TBEPAOTO TENA.
4. OmnpeneneHue pasMepoOB MAJIbIX TEN.
5. M3mepenue temIiieparypsl IpU IOMOIIM >KUIKOCTHOTO TEPMOMETpa HU
JlaTYUKa TEMIIEPATYyPBI.

6. IIpoBeneHue mccienoBaHus MO MPOBEPKE THIIOTE3BI: JAIBHOCTH IOJETA
HIapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJibllIe, yeM OOJibllIe BhICOTA
IIyCKa.

Paszpnes 2. IlepBoHayasibHbIe CBEACHUS 0 CTPOCHHH BeleCTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIIKE TUCKPETHOE CTPOCHUE BELIECTBA.

JBrkenune wuactun BemecTtBa. CBfA3b CKOPOCTH JIBWJKEHMSI YacTHUL[ C
temnepatypoil. bpoyHoBckoe nBumxkenue, auddysus. BzaumonelictBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHUSI BEILECTBA: CTPOCHHME I'a30B, KUIAKOCTEH M TBEPABIX
(kpucTammyeckux) Tesl. B3auMocBs3p MEXIy CBOWCTBaMU BELIECTB B Pa3HbIX



arperaTHbIX COCTOSHUSX M WX aTOMHOMOJICKYJPHBIM cTpoeHueM. OCOOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmrongenne OpOyHOBCKOTO IBH>KEHHS.

2. HaGmonenue nuddysum.

3. HaOmionenue ~ siBmeHuid,  OOBSACHAIOMIMXCA  MPUTSIKEHUEM  WIH

OTTAJIKUBAHUEM YaCTHII BEIIECTBA.

Jlabopamopnwie pabomuol u onvimol.

1. OueHka JuaMeTrpa aroMa METOAOM pSA0B (C  HCIOJIb30BaHUEM

dboTorpaduwuit).

2. OnbITHI 10 HAOIIOICHUIO TEIIJIOBOTO PACIIUPEHUS Fa30B.

3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSAKEHUS.

Pa3nen 3. /IBuskeHHe U B3auUMo/ielicTBHE TeJl.

MexaHnnueckoe IBHKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh IMPU HEPABHOMEPHOM ABMXKEHUH. Pacuér mytu u
BPEMEHHU JIBUKEHUS.

SIBneHue wWHepHuU. 3aKOH HMHEpIUM. B3auMoJercTBHE Tel Kak IpUYHMHA
M3MEHEHHSI CKOPOCTH [IBM)KEHUs Teld. Macca Kak Mepa HWHEpPTHOCTH Tedna.
[ImoTtHOCTh BemiecTBa. CBSI3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHUIIE
0o0BbEMa BEIECTBA.

Cuita Kak XapakTepucTUKa B3aumojaeicTBus Teil. Cuiia ynpyrocTd M 3aKOH
I'yka. M3mMepenne cuiibl C MOMOIIBIO IUHAMOMETpA. SIBJIEHHE TATOTEHUSI U CUJia
TskecTd. CHlla TSHKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HANIPABJICHHBIX IO OJHOM mpsiMou. PaBHonelcTByromas cui. Cuna TpeHus.
TpeHune CKOIbKEHUS U TPEHUE MOKOs. TpeHne B IPUPOIE U TEXHUKE.

Hemoncmpayuu.

HaOGmroienre MexaHu4ecKoro IBUKEHUS Tea.
N3mepenne ckopocTy NPSIMOJIUHEMHOTO ABUKEHUS.
HaOnroienvie siBneHrst HHEPLIUU.

CpaBHeHHE MaccC MO B3aUMOJICUCTBUIO TEJL.
CrnoxeHue cuJil, HallpaBJIEHHbBIX IO OJTHON MPSIMOM.

Jlabopamopnuie pabomel u onvimol.

1. OmpeneneHrue CKOPOCTH PAaBHOMEPHOTO JIBM)KEHUs (IIapuKa B JKUJIKOCTH,
MOJIEJIH JIEKTPUIECKOT0 aBTOMOOWIISL M TaK Jajee).

2. OmpeneneHue CpeIHE CKOPOCTH CKOJBXKEHHsS OpycKa WM IIapuKa I0
HAKJIOHHOM TJIOCKOCTH.

1
2
3
4. Ha6mozerHe N3MCHCHUS CKOPOCTH IIPpHU B3aMOJICHCTBUU TEII.
5
6.

3. OHpGIIGHCHI/IG IIJIOTHOCTH TBép,I[OFO TCJa.



4. OmbBITHI, TEMOHCTPHUPYIOIINE 3aBUCUMOCThH pacTsbkeHus (nedopmarun)
MPY>KUHBI OT MPUI0KEHHOMN CHUIIBIL.

5. OnbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD CUJIBI TPEHUS CKOJIBXEHHUS OT
BECa TEJa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJ, dKHAKOCTEN M ra3oB.

Jasnenue. CriocoObl yMEHBIICHUS U yBEIHMUYEHUS JaBieHus. [aBnenue rasa.
3aBUCUMOCTh JIaBJICHHS raza OT 00bEéma, Temmeparyphl. Ilepenaua naBieHus
TBEPABIMU TEJNAMHU, XUAKOCTIMHU W raszamu. 3akoH [lackams. [ImeBmaTnueckue
MaIIuHbBL. 3aBUCUMOCTh JAaBJICHUS KUIKOCTH OT TiayOuHbl. ['mapocrtatudeckuit
napanokc. Coobiaromuecs cocyabl. [ uapaBindeckue MEXaHU3MBbI.

AtMocdepa 3emun u atmMocepHoe naBieHue. [IpuumHbl CyliecTBOBaHUS
Bo3aylHON oOonouku 3emiu. OnweiT Toppuuennu. M3mepenune armocdepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOTO aBJICHUS OT BHICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 1151 U13MepeHus: aTMOCHEPHOTO JTaBJICHUS.

JlelicTBHE KUAKOCTU M ra3a Ha IOrpyKEHHOE B HUX TeJIO. BriTankusaronas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoruiaBaHue.

Hemoncmpayuu.
3aBUCHUMOCTH JAABJIEHUA ra3a OT TEMIEPATypPHhI.

Ilepenava naBneHUs KUJIKOCTHIO U Ta30M.

Coobmaromuecst CoCybl.

['mapaBauyueckuit mpecc.

[IposiBnenue nercTBusi aTMOC(HEpHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOUIEH CUJIBI OT 00BEMA MOTPYKEHHON YacTU

T€JIa ¥ TUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKHUBAIONIEN CHIIBI BECY BBITCCHEHHOU KUJIKOCTH.

8. YCIOBHE IJIaBaHUS TEJI: TUIABAHHUE WM MOTPYKEHHUE TEN B 3aBUCUMOCTHU
OT COOTHOIIIEHUS TUIOTHOCTEN TEJIa U )KUIKOCTH.

Jlabopamopnwie pabomuol u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEéMa MOTpyKEHHOM B
AKUJKOCTh YaCTH TEJa.

2. OmnpeneneHue  BBITAIKMBAIOUIEH  CWJIbI, JICHCTBYIOIIEWM Ha  TeJO,
MOrPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAUIKUBAIOIIEN CHUIIBI, JEUCTBYIOIIEN HA TEIIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCMMOCTh BBITAJIKUBAIOIIEH CHIIBI,
JEUCTBYIOIIEH HA TEJIO B KUAKOCTH, OT OOBEMA MOTpYKEHHOU B
JKUJIKOCTh YaCTH TE€JIa U OT INIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBanue apeomeTrpa WIM KOHCTPYUPOBaHUE JIOAKH U
OIpeIeNIEHUE €€ TPy30MO0ABEMHOCTH.

o vk~ w Nk
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Pa3znen 5. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexannueckast pabota. MOIIIHOCTb.

[IpocTbie MexaHU3MBbI: pbluar, OJOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecusl pbluara. lIpumeHeHuMe npaBuiIa paBHOBECHs pblyara K OJIOKY.
«3onotroe mnpaBuio» wmexaHuku. KIIJI mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTmyeckas M NOTEHUMAJIbHAs DJHEPIUs.
[IpeBpaleHre OTHOTO BH/1a MEXaHUYECKOW SHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepbl IPOCTBHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Ompenenenue paOOThI CUIIBI TPEHHS NP PABHOMEPHOM JBM)KCHHUH TeJa

10 TOPU3OHTAJIBHOW MOBEPXHOCTH.

2. HccnenoBaHue ycllOBUM PaBHOBECHS pblyara.

3. Hsmepenue KIIJI HaKIOHHOM IIIOCKOCTH.

4. W3ydeHune 3aKOHA COXPAaHECHUS MEXAHUYECKON DHEPIHUH.

8 KUIACC

Pa3znes 6. TenuioBble iBJICHUA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KUHETUYECKOM TEOPUM CTPOCHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJd. OINBITBI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJIIPHOKUHETUYECKOW TEOPHH.

Monenu TBEPHOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHHE CBOWCTB I'a30B, KUJIKOCTEH U
TBEPIABIX TEJI HA OCHOBE IIOJIOKEHUNW MOJIEKYJIIPHO-KUHETUYECKOW TEOPUMU.
CmaunBaHu€ U KalWJUISIpHBIE sIBJICHUSI. TemIoBOe pacliupeHue U CxKaTue.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBbIO TEILIOBOI'O JIBHXKEHUS
yactull. BHyTpenHss osHeprus. CrnocoObl W3MEHEHUS| BHYTPEHHEW SHEPIHH:
Terionepeaaya u COBEPIIICHUE paboThI. Buas TEIUIONEepeaauu:
TEIUIONPOBOHOCTD, KOHBEKIIUS, U3JIyUYCHHE.

KonudectBo TemmoTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeriooOMeH H
TEIJIOBOE paBHOBecHE. YpaBHEHUE TemioBoro Oananca. [lnaBnenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEHIECTB. YJAEJNbHAs TEIJIOTa IUJIABJICHUS.
[TapooOpazoBanue u koHaeHcamus. Mcmapenue. Kumenme. YaempHas TtemioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIEPATYpPhl KHUIIEHHUS OT aTMOC(HEpPHOTro
JTaBJICHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOIIMBA. Y I€JIbHAS TEIUIOTA CTOPAHUSL.



[Tpuauner pabotel TernoBbix nsurateneit KIIJ TemmoBoro aBuratesns.
TennoBple IBUTATENH U 3aLUTa OKPYKAIOIIEH CPEJIbI.

3aKOH COXPAHEHUS ¥ MIPEBPAIECHUS SHEPTUHU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1.

2
3
4.
5

L P N>

10.
11.
12.
13.

Hab6mronenne 6poyHOBCKOTO JIBHKECHHSI.

Ha6monenne nuddysun.

HaOmronenue siBneHnii cMaurBaHUsI M KaMWIISIPHBIX SIBJICHUH.
HaOnroienre TemioBoro paciumpeHust Tel.

W3meHenune maBieHHs Tra3a NpU M3MEHEHWHU O0bEMa M HArpEBAaHUU WITU
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TemIepaTypsbl.

Bune! Tennmonepenayu.

OxmnaxieHue mpu COBEPIICHUH PadOTHI.

HarpeBanue npu coBepiieHrH padOThl BHEITHUMU CUIIAMH.
CpaBHeHUE TEINIOEMKOCTEH pa3IMYHBIX BEIIECTB.
HaOnronenue kuneHusl.

HaOnronenre nocTostHCTBA TeMIEPAaTyphl IPH TUIABICHUU.
Moenu TEeIIOBBIX JABUTATEJIEH.

Jlabopamopnsie pabomel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnpITBl IO OOHAPYKEHUIO JEHUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
OnpITH IO BBIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WJIM caxapa.
OnbITel 0 HAOIIOACHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Onpenenenue AaBiIeHUs BO3yXa B OaUIOHE IINPHULIA.

OneIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb JaBJIEHUS BO3J1yXa OT €ro
00BbEMa U HArPEBAHMS WIIA OXJIAXKICHHUS.

[IpoBepka runoTe3bl JUHEMHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA YKUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGmronenne w3MeHEHMs BHYTPEHHEH OJHEpPruM Tella B peE3yJibTare
TEeIUIonepeaur U padoThl BHEITHUX CHJL.

HccnenoBanue sBIEHHS TEIJIOOOMEHAa MpPH CMEIIMBAHUM XOJIOAHOW U
ropsiuei BOJIBI.

OnpeneneHue  KOJAMYECTBA  TEIUIOTHI, IOJYYEHHOIO  BOJOM  IpHU
TEIJI000MEHE C HArPEThIM METAITUYECKUM IUIUHAPOM.

Ornpenenenue yaenbHON TEINIOEMKOCTH BEILIECTBA.

HccenenoBanne npouecca nCnapeHusl.

OnpeneneHne OTHOCUTEIBHOMN BIAKHOCTH BO3yXa.

Omnpenenenue yIeapHOM TEIUIOTHI IJIaBICHUS JIbJA.

Paznen 7. DiaekTpruyecKkue U MATHUTHbIE SIBJICHUS.



OnekTtpuzauus Ten. [[Ba poma 3nekTpuyecKux 3apsiioB. B3aumoneiicTBue
3apsbKeHHbIX  Ten. 3akoH KynoHa (3aBUCUMOCTH CHJIBI  B3aUMOJICUCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXAY TEJIAMH).

Onektpuueckoe mnone. Hanpssk€HHOCTH 3nekrpudeckoro mois. [IpuHiun
CYyHEPHO3ULIUN STIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3aps/ioB. DIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsii.
Crpoenne aroma. [IpoBONHMKM W  JIHUDJIEKTPUKU. 3aKOH  COXPaHECHUS
AIEKTPUYECKOTO 3apsa.

ONEeKTpUYECKUA TOK. YCIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
HMCTOYHUKM TIOCTOSSHHOTO TOKa. JIeWCTBUSL S3JIEKTPUYECKOrO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE ). DJIEKTPUUECKUI TOK B KUJKOCTSIX U razax.

Onektpuueckasgs nenb. Cuina  TOKa.  DIJIEKTPUYECKOE  HANPSIKEHUE.
ComnpoTuBieHHE TPOBOJHUKA. Y IEJIIbHOE COINPOTHUBIICHHE BellecTBa. 3akoH Oma
qis ydyactka uenu. llocienoBarenbHOe M HapallIeIbHOE  COEAMHEHUE
MIPOBOHUKOB.

Pabota © MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jhxoyms—Jlenua.
DnexkTpudecKre Menu U MOTPEOUTENH MIEKTPUIECKoi sHeprun B ObITy. KopoTkoe
3aMBbIKaHHUE.

[TocTtosiHHbIE ~ MarHuThl.  B3auMomeHMCTBHE  IOCTOSIHHBIX ~ MAarHUTOB.
MaruauTtHOe nosne. MaruutHoe nojie 3eMJId U €ro 3Ha4€HUE IS )KU3HU Ha 3eMIIe.
OneiT  Opcrega. MarHutHoe 1ole  3JIEKTpUYecKoro Toka. IIpumeHenwue
AIIEKTPOMArHUTOB B TEXHUKE. [IeliCTBE MAarHUTHOIO MOJISl Ha POBOJHUK C TOKOM.
DJIEKTPOABUTATENb MOCTOSTHHOTO TOKa. lCMONb30BaHUE 3JIEKTPOJBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apajnes. SBnenue snekrpoMarHuTHOM uHayKuuu. [Ipasuno Jlenua.
DIEeKTpOreHepaTop. Cnioco0b1 MOJIyYEHUS ANEKTPUUYECKOM SHEPIUH.
DIEeKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Hemoncmpayuu.

DJeKTpu3alus Ted.

JIBa poaa 3JIEKTPUYECKHUX 3apsiI0B U B3aUMOJACHCTBHE 3aPSKEHHBIX TEl.
Y CTpOUCTBO U AEUCTBUE DJIEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAsT MHIYKIIHS.

3aKOH COXpAaHEHUS JIEKTPUUECKUX 3apsI0B.
[IpoBOAHUKH U TUDIIEKTPUKH.

MoaenvpoBaHue CUIIOBBIX JTUHUHM 3JEKTPUYECKOTO TTOJIS.
M cTOYHMKN TOCTOSIHHOTO TOKA.

JIeCTBHS DNEKTPUIECKOTO TOKA.

10. DJIEKTPUUYECKHI TOK B KUJKOCTH.

11. I'a30BBIM pas3ps.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

N3mepenune cuiibl Toka aMIepMETPOM.

N3MepeHune 3eKTpUIECKOTr0 HANPSIAKEHUS BOJTBTMETPOM.

PeocraTr 1 MarasuH COpOTUBIICHUM.

BzaumojeiicTBr€e MMOCTOSHHBIX MAarHUTOB.

MoaenupoBaHue HEBO3MOKHOCTH Pa3eICHUS MOJIIOCOB MAarHNUTa.
MoenvpoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
OnbIT Ipcrena.

MarauTHoO€e 1oje ToOKa. DIEKTPOMArHHUT.

JlercTBME MarHUTHOIO TI0JI HA MPOBOJHUK C TOKOM.
DJIEKTPOABUTATENb TOCTOSSHHOTO TOKA.

HccnenoBanue sBICHUA 3JIEKTPOMAarHUTHON MHIYKIWH.

Omnerter ®apages.

3aBUCUMOCTh HAIlpaBJICHUS WHAYKIIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HHUKHOBEHHS.

DIIEKTPOTreHEePaTOP MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomuol u onvimol.

1.

o v kW

10.
11.

12.

13.
14.

OnpIThl 1O HAOMIOACHUIO JJEKTPU3AIMA TeJl HWHAYKUMEH U IIpu
CONPUKOCHOBEHUHU.

HccnenoBanne MAEUCTBUS BJIEKTPUYECKOTO TIOJISI HA IPOBOJAHUKUA U
JIADJICKTPUKHU.

COopka 1 mpoBepka paboThI NEKTPUIECKOMN IIEMU TTOCTOSHHOTO TOKA.
N3MepeHue u peryimpoBaHUE CUJIBI TOKA.

N3Mepenue u peryampoBaHUE HAMPSIKEHHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, WIYILIETO 4YE€PE3 PE3UCTOP, OT
COIIPOTUBIICHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIIINE 3aBUCUMOCTD AIEKTPUYECKOTO
CONPOTHUBIICHUSI TMPOBOJHUKA OT €ro JJIMHBI, IUIONIAAY IONEPEUYHOro
CEUYCHHS U MaTepuaa.

IIpoBepka mnpaBWiia CIHOXKEHHUS HANPSHKEHUM TIPU  IMOCJIEA0BATEIBHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia Jjisi CWIbl TOKA MPU NaApaUIEILHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOTHI AIEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  AJEKTPUYECKOTO TOKa, BBIJACIAEMON Ha
pesucrope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO YEpPE3 JIAMIIOYKY, OT
HaNpsHKEHUS HA HEH.

Omnpenenenue K111 narpeBarens.

HccnenoBanre MarHuTHOTO B3aUMOAEHCTBUS OCTOSTHHBIX MATHUTOB.



15. I3ydeHne MarHuTHOrO IOJsA  IOCTOSHHBIX ~MAarHuToOB IIpU  HX
00BbEIMHEHUU U Pa3/IeIICHUN.

16. MccnenoBanue qeUCTBUS JIEKTPUIECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. ONBITBI, JIEMOHCTPHUPYIOIIHE 3aBUCHUMOCTb CWJIBI B3aUMOACHCTBHS
KATYIIKH C TOKOM M MarHura OT CWJIbI TOKa WM HallpaBJICHHWs TOKA B
KaTyLIKE.

18. I3ydyeHue AeiCTBHUSI MAarHUTHOTO TOJIS1 HA IIPOBOJAHUK C TOKOM.

19. KoHCTpyHpoBaHue U u3y4eHue padoThl JIEKTPOIBUTATEIS.

20. 3mepenue KII/] anekTpoaBuraTeaIbHON yCTaHOBKHU.

21. OnbITEl 1O MCCIIEOBAHUIO SIBJICHUS D3JIEKTPOMAarHUTHOW WHIYKIIHH:
UCCIICJOBAHUE W3MEHEHWW 3HAYEHHMS W HaANpaBJIEHUs HWHIYKIHOHHOTO
TOKA.

9 KVIACC

Paznen 8. Mexannuyeckue siBJICHHS.

Mexanuyeckoe JBUxkeHHE. MarepuanbHas Touka. CucteMa OTCYETA.
OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUXKEHUsA. PaBHOMEpHOE MPAMOJIMHENHOE
nBxkeHue. HepaBHoMmepHoe npsimosiHelHOe JaBkeHue. CpelHssl 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

Yckopenue. PaBHOyckopeHHOe mpsiMojiuHEiiHOe JBuxkeHue. CBoOoaHOE
nageHue. OnbITel ['anunes.

PaBHOMEpHOE ABMMXKEHUE MO OKpY>KHOCTH. Ilepuon u uvacrora oOparieHus.
JIuHeiHas u yriioBast CKOpoCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHE.

ITepBeiit 3ak0H HproToHa. BrOpoi 3akon HeroTtona. Tpetuit 3akon HeroToHa.
[IpyuHUIMD CyTIepIIO3UIUHU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: chiia TPEHUS CKOJIbKEHUS, CUjla
TPEHUS MOKOSI, IPYTUe BUJIbI TPEHHUSI.

Cuna TSHKECTH U 3aKOH BCEMHUPHOTO TITOTEHHUS. Y CKOpEHHE CBOOOIHOTO
nageHud. Jpuwxkenue rmuaHer Bokpyr ComnnHua. IlepBas kocMmuueckas CKOPOCTb.
HesecoMocTs u neperpysku.

PaBHOBecue MarepuanbHON TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3AKPETJIEHHON OChIO BpaileHus. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynbee Tena. M3menenne umiynbsca. UMnynbe cuibl. 3aKOH COXpAaHEHUS
uMITyJjibca. PeakTuBHOE IBUKEHUE.

Mexanndeckass pabota W MOIIHOCTh. PaGoTa Cull TSKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHEeprun U padoThl. [loTeHIManbpHas SHEpTHs Tena, MOAHITOTO Haj
NOBEPXHOCTHIO 3eMiM. [loTeHIIManbHast 3HEPTUsl CHKATOM NPy UHbI. KuHeTHUEeCKast
sHeprus. TeopemMa 0 KHHETMYECKOM DHEPTHM. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.



o v~ w

8.
9.

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

Habnroienrie MEXaHM4YECKOro JIBHXKEHUS T€Ia OTHOCUTENIBHO Pa3HbIX Tel
OTCU€Ta.

CpaBHEHME TyTe W TPAEKTOPUN JABMIKEHHS OJHOTO M TOTrO KE Tela
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

W3mepenne CKOpoCTH U yCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHMUS.
HccnenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO JBUKECHUS.

HabGnronenue nBrxeHus Teia o OKpy>KHOCTH.

HabGnronenne MexaHM4eCcKHX SIBJIEHUN, TPOUCXOAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ pPABHOMEPHOM M  YCKOPEHHOM JIBHYKCHUU
OTHOCHUTEIBHO KaOMHETa (PU3UKH.

3aBUCUMOCTh YCKOPEHHSI T€Ja OT MAacChl TeJla U JCUCTBYIOUIEH HAa HETO
CHUJIBL.

HaOnroienue paBeHcTBa CUII PU B3aUMOJIEUCTBUU TET.

W3meneHue Beca Tena npu yCKOPEHHOM JBUKEHUH.

Ilepenaua uMmitysbca Ipu B3aUMOJAEHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH IIPU B3aUMOJICHCTBUH TEIL.

CoxpaHeHre UMIYJIbCa MPU HEYNIPYTOM B3aUMOJIECTBUHU.

CoxpaHeHue UMITyJIbca Mpu a0COIIOTHO YIPYTOM B3aUMOJICHCTBUU.
HabGnrogenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOM S3HEPrUu PH CBOOOTHOM MaJICHUU.
CoxpaHeHre MEXaHUYECKON SHEPIUU IPU ABUKEHHUH Tella MOJl JEHCTBUEM
IIPYKUHBL.

Jlabopamopnwie pabomel u onvimol.

1.

KoHcTpyupoBaHue Tpakra JJjisi pa3roHa U JajdbHEWIIEro PaBHOMEPHOTO
JIBH>KCHUS IIAPUKA U TETIEHKKH.

OmpeneneHue CpeIHEe CKOPOCTH CKOJBKEHHs OpycKa WM JIBHXKCHUS
LIapUKa 10 HAKJIOHHOM IIJIOCKOCTH.

OrnpeneneHue yCKOpEHHsI Teia NpPU PaBHOYCKOPEHHOM JIBHKEHUHU IO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHHM MPU PABHOYCKOPEHHOM
JIBI)KCHUU 0€3 HauallbHOU CKOPOCTH.

[IpoBepka TrHUIOTE3BI: €CIM TPU PABHOYCKOPEHHOM JBUXKEHUMU 0e€3
HaYyaJdbHOM CKOPOCTHM IIyTH OTHOCSTCA KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIUE MPOMEKYTKHA BPEMEHHU OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUS CKOJBXKEHUS OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenencaue kodphurmeHTa TPEHUS CKOJIbKCHHS.

Onpenenenue KECTKOCTU MPYKUHBI.



9. Ompenenenne pabOTHI CUIbI TPEHUS TIPU PAaBHOMEPHOM JBMIKEHUU Tela
10 TOPU3OHTAJIBHOW MOBEPXHOCTH.

10. Onpenenenue pabOTBHl CHIIBI  YIOPYTOCTU TIPU  TMOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U MTOJABUXKHOIO OJIOKOB.

11. MI3yueHue 3aK0Ha COXpaHEHUsS SHEPTHUH.

Pa3nen 9. Mexannueckune KoJie0aHUA M BOJIHEBI.

KonebarensHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUI: TTepro,
4acToTa, aMIUIUTyAa. MareMaTH4eCKuii U NPy KUHHBIM MasTHUKU. [IpeBpaiienue
DHEPTUU TIPH KOJIeOATETHHOM JIBH>KCHUU.

3aryxatomue — koneOanus.  BwiHyxkzaeHHole — kojebanus.  Pe3onanc.
Mexanuyeckue BoJiHBL. (CBOWMCTBA MEXaHMYECKMX BOJH. IlpomosibHblE U
MONEpEYHbIE€ BOJHBI. JlIMHA BOJHBI W CKOPOCTh €€ PpacHpOCTPaHCHUS.
Mexanunyeckue BOJIHBI B TBEPJIOM TEII€, CEUCMUYECKUE BOJIHBL.

3Byk. ['poMKOCTh 3Byka W BbicoTa ToHa. OTpaxkeHue 3Byka. MHOpa3Byk u
YIbTPa3BYK.

Hemoncmpayuu.

1. HaOmromenne koseOaHMII TeN MO JEWCTBUEM CHJIBI TSHKECTH U CHIIBI
YIPYTOCTH.

HabGnronenue kosniebanuii rpy3a Ha HUTU U Ha MPYKUHE.
HabGnronenune BoIHYXAEHHBIX KOJI€OaHUI U PE30HAHCA.
PacnpoctpaneHne npooJibHBIX U MTONEPEYHBIX BOJH (HA MOJEINH).
HaGmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

. AKyCTHYECKHI pPE30HAHC.

o v oA W

./Iaﬁopamopnbte paoomul u onvimol.

1. OmpeneneHrue 4dYacTOThl W TEpHOJA KOJIEOAHWHA MaTEMaTHYECKOTO
MasTHUKA.

2. Ompenenenue 4acTOThl U IEPHOJIA KOJeOaHU! MPY>KUHHOTO MAasATHHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPHUOJa KOJEOAHUN MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. VccrnemoBaHue 3aBUCMMOCTH TMEpUOIa KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TMEpUOJia KoJaeOaHUW Ipy3a, MOJBEIICHHOTO K
HUTHU, OT MAcChl Ipy3a.

6. OmbIThI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  Mepuoja  KoJeOaHwuii
MPYKMHHOTO MasiTHUKA OT MacChl I'Py3a U )KECTKOCTU MPYKUHBI.

7. W3mepeHue yckopeHus CBOOOIHOTO NaJeHUS.

Paznes 10. D1eKTPOMArHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.



ONEeKTPOMArHUTHOE  MoJie.  DJIEeKTpOMarHuTHble  BOJHBL.  CBoiicTBa
AIEKTPOMArHUTHBIX BOJH. [llkana 3leKTpOMarHUTHBIX BOJH. lcmonbs3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DJleKTpoMaruuTHasa mnpupoga csera. CkopocTh cBerta. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBolcTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoJHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. M3yyeHue CBOWMCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIbI0 MOOUIBEHOTO

TenedoHa.

Paznen 11. CBeroBble iBJICHUS.

JlyueBas MOJEJb CBeTa. HUctounukn CBeTA. [TpssmonHeiHOE
pactpoctpaneHue cBera. 3atmeHus CoinHua u JIynsl. OTpaxenue cBera. Ilnockoe
3epKajio. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenune cBera. 3akoH mpenomiieHus cBera. llonHoe BHyTpeHHee
OoTpakeHHe cBeTa. Vcnonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm osyueir B JsumH3e. OnTuyeckas cucrtema (Qortoamnmapara,
MUKpOCKONa M Tejeckoma. ['ya3 kak omnTudeckas cucrema. bian3opykocTs u
JAJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekrp. Onbitel HploTona. Cnokenwue
CIEKTPAJIbHBIX I[BETOB. Jlucnepcus ceera.

Hemoncmpayuu.

[IpssmonuHeHOE pacpOCTPAHEHUE CBETA.

OTtpaxkeHue cBera.

[Tonyuenne n300pakeHUH B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTruyeckuil CBETOBO/I.

XoJ nyueil B coOuparoIiei JInH3e.

XoJ 1y4er B pacCenBaroIIeH JIUH3E.

[Tomyyenune n300paxxeHui ¢ IOMOUIBIO JTUH3.

[Tpunmun aeicTBus doToammapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Moenb riasa.

11. Paznoxxenue 6eoro cBera B CIEeKTp.

12. [Tonydenue 6enoro cBeTa Mpu CI0KEHUHU CBETA PA3HBIX 1IBETOB.

Jlabopamopnuie pabomel u onvimol.

1. HccnenoBanne 3aBUCUMOCTH yIVIa OTPAKEHHUS CBETOBOIO Jiyda OT yrjia
naJIeHuUs.
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2. W3ydenue xapakTepuCTHK M300pakeHUs IpeIMEeTa B INIOCKOM 3epKalie.

3. HccnepoBaHue 3aBUCHMOCTH yTIJIa MPEJIOMIIEHUSI CBETOBOIO Jyda OT yria
MaJICHUS Ha TPAHUILIE «BO3LYX—CTEKIION.

4. TlomyueHue n300pakeHHI C MOMOILBIO COOMPAIOIIEHN JTHH3BI.
Omnpenencaue HOKYCHOTO pacCTOSIHUS U ONTHYECKOW CHIIBI COOMparoIe
JINH3BI.

6. OIBITHI 110 PA3TOKEHUIO OEJIOr0 CBETa B CHEKTP.

7. OnbIThl O BOCHPHUSATHIO LIBETA NPEAMETOB MPHU MX HAOIIOIEHUU 4Yepes3
[[BETOBbIE (DUIIHTPHI.

Pa3nen 12. KBanToBble AIBJICHHUS.

Onwitel Pe3epdopna u mmanerapHas Mozenb atoma. Mojaenbs atoma bopa.
Hcnyckanue u noryomenne ceeta aromom. KBanTel. JInHedaTsie CIIEKTPHI.

PagnoaktuBHOCTh. Asbda, OeTa- U ramma-uznyudeHusi. CTpoeHre aTOMHOTO
anpa. HykioHHas wmopenb artomHoro snapa. M3orombsl. PanuoakTuBHbIE
npeBpaneHus. [lepuoa monypacmnaaga aTOMHBIX SAED.

SlnepHple peakuuu. 3aKOHBI COXPaHEHHWs 3apsiOBOTO M MAacCOBOI'O YHUCEIN.
OHeprusi cBsi3M aTOMHBIX siaep. CBs3b Macchl M 3HEpruu. Peakuuu cuHTE3a H
nenenusd saep. Ucrounuku sneprun ConHIa U 3BE3I.

SlnepHas sHepretuka. JleMCTBUA pPagUOAKTUBHBIX HW3JIyYCHUN HaA JKUBBIC
OpTaHU3MBI.

Hemoncmpayuu.

1. CHekTpbl U3IIyYEHUS U MOTJIOIEHHUS.

2. CHoexkTpsl pa3IMyHbIX T'a30B.

3. Coekrtp Boaopoaa.

4. HabOntoneHue TpekoB B kKamepe Buiibcona.

5. PabGota cuéTunka HOHU3UPYIOUIUX U3ITYUECHUH.

6. Perucrpanus uznmydeHust NpupoIHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomuol u onvimol.

1. HaOnroneHue CIUIOMIHBIX U IMHEWYAThIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnepoBaHue TpPEKOB: M3MEPEHHE HHEPTHMM YaCTULBI [0 TOPMO3HOMY

nyTH (1o ¢potorpadusm).

3. H3mepeHue paanoakTUBHOrO (POHA.

IHoBTOpPHUTEIBLHO-00001HAKINH MOAYIb.

[ToBTOpUTETHEHO-0000IAIONUNN MOAYJIb TIPEIHA3HAUYEH JIJISi CUCTEMATU3AINU
u  0000IIeHUs  MPEeIMETHOrO  COACpKaHWS U OMNbITa  JICSITEIBHOCTH,
NPUOOPETEHHOTO MTPU U3YUYEHUHU BCEro Kypca (PU3MKH, a TaKkXKe JUIsl MOATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »3K3aMeHy MO ¢(u3uke s 00ydaroIuxcs,
BBIOPABIIIKX 3TOT yUEOHBIN MpeMeT.



[Ipyu M3ydyeHUn JaHHOTO MOAYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITeTLHOCTH, Ha OCHOBE KOTOPHIX 00€CIeUnBaETCA JTOCTHKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  OOydeHus, GopMupyercs
€CTECTBCHHOHAYYHAATPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJO0B HCCIEIOBAHUS
SBIICHUNM TPUPOABl M TEXHHUKH, OBIAJCHUEC YMEHUSMU OOBSICHATH (U3HUECKHE
ABJICHUS, NPUMEHSAS IIOJYyYECHHBbIE 3HAHUSA, pEIIaThb 3aJadyd, B TOM YHUCIE
Ka4€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMANBHO AESATEIBHOCTHBIM XApAKTEp JAHHOTO pa3jeiia peannu3yeTcs
32 CY4€T TOTO, YTO OOydYaromuecs BBITIONHAIOT 3aJaHus, B KOTOPBIX WM
MpeIaraeTcs:

Ha OCHOBE IIOJIYUYCHHBIX 3HAHUM pacro3HaBaTh W HAY4YHO OOBSICHATH
(dbu3nYeCcKue SIBICHUS B OKPY’KAIOIIEH MIPUPOJIEC U MOBCEAHEBHON KU3HMU;

WCIIOJIb30BaTh HAYYHBIC METOJIbI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUI, B TOM
YUCJI€ 1JIA POBEPKHU THIOTE3 U MOJIYYEHHUS] TEOPETUUECKUX BBIBOJOB;

OOBSCHATh HayYHbIE OCHOBBI HamOOJIe€ Ba)KHBIX JOCTHUKEHUU COBPEMEHHBIX
TE€XHOJIOTUH, HATPUMEDP, MPAKTUYECKOTO UCIOJIB30BAHUS PA3IUYHBIX UCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUS BCEX M3BECTHBIX BUIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMAA

N3ydenne ¢u3MKH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMUs HAIMPABIICHO

Ha JIOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJbTATOB.

B pesynbrare nzyuenus pu3MKM HA ypOBHE OCHOBHOTO 00IIIETr0 0Opa30BaHUS

y oOyuarorierocss OyayT c(opMHUpPOBaHBI CIICIYIOMINE JTMIHOCTHBIC PE3yJIbTaThl B
YacTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUS:

- IPOSABJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
buznuecKkon HAyKu;

- IICHHOCTHOE OTHOIICHHUE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA

- TOTOBHOCTh K aKTHBHOMY Y4YaCTHUIO B OOCYKJIE€HUU OOLIECTBEHHO3HAUYNMBIXH
ATUYECKUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM IMPUMEHEHUEM JTOCTHKEHUHN
buzuky;

- OCO3HAaHHE BAXXHOCTU MOPATBHO-3THUYECKUX MPUHUUIIOB B JEATEIbHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

- BOCHPUSITHE ICTETHUECKUX KAa4eCTB (PU3NYECKON HayKu: €€ TapMOHUYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

- OCO3HaHUE IIEHHOCTH (U3MUECKONM HAyKM KaK MOIIHOTO HHCTPYMEHTa
NO3HAHUSI MHpPA, OCHOBBI PAa3BUTHS TEXHOJOTHMH, BaXKHEWILIECH COCTaBIISIIOLIECH
KYJbTYPBHI,

- pa3BUTHE HAY4YHOU JIFOOO3HATEILHOCTH, MHTEpECA K HCCIEA0BATEIbCKOM
NEeSATENBHOCTH;

5) ¢opvupoBaHMs  KYJbTYPbl 3I0POBbSI M  JIMOIMOHAJIBHOIO
0J1aromoJry4us:

- OCO3HaHWE LEeHHOCTH Oe3omacHoro oOpa3a KHU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU TMpaBui OE30MacHOrO TIOBEJCHHUS Ha
TpaHCHOPTE, HA JIOpOrax, C JJIEKTPUYECKUM U TEIJIOBBIM 00OpYJOBAaHUEM B
JIOMAILIHUX YCIIOBUSX;

- cpopMUPOBAHHOCTh HaBBIKA pe(dIeKCHMU, NPU3HAHME CBOETO IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) Tpy10BOT0 BOCIIMTAHMS:

- AKTUBHOE yyacTH€ B pEUICHUM MPAKTHYECKUX 3a7ad (B paMKaxX CEMbH,
oOpa3oBaTeIbHOM  OpraHM3allud, TroOpoJia, Kpas) TEXHOJOTUYECKOU H



COITMAJILHOM HAIPaBIICHHOCTH, TPEOYIOIMMX B TOM YHCIe M (U3NISCKHUX
3HaAHUM;

e - UHTEPEC K MPAKTUUECKOMY M3YyUYEHHUIO podeccuit, CBsI3aHHBIX C (DU3UKOMT;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA

e - OpHUCHTAIUSI Ha TPUMEHCHHE (U3MYCCKUX 3HAHUW JUIS PEIICHUS 3a7ad B
obylacTh OKpy’Karoled cpeapl, TUIAHUPOBAHUS IIOCTYNKOB M OLECHKH MX
BO3MOJKHBIX TTOCJICACTBUMI VISl OKPY KAIOIIEH CPeIbl;

e - OCO3HaHHE TJI00ALHOIO XapaKTepa SKOJOTMUECKUX MpOoOIeM M MyTeu ux

pelieHus;

e 8) ajanTanuM K M3MEHAKIIMMCH YCJIOBHAM CONHAJIBHOM M NPHUPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJCHUCTBUU MPU BBINOJHEHUH HWCCIEIOBAHUN U
MPOEKTOB (HU3UYECKON HAMPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHHUIM
OPYTHUX;

e - TIOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
NEeSATEeNbHOCTD;

e - MOTPeOHOCTH B (HOPMHUPOBAHMH HOBBIX 3HAHUH, B TOM YHCIEe (DOPMYITHPOBATH
U7IeH, TIOHATHUS, TUTIOTE3bI O GU3UIECKUX 0OBEKTAX U SIBJICHUSX;

e - OCcO3HaHHE JNe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JacTU
(duzuKy;

e - IUIAHUPOBAHHE CBOErO0 PAa3BHTHS B MNPHOOPETEHWH HOBBIX (PU3MUESCKUX
3HaHUM;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA U
SKOHOMHKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (DU3NUECKUX 3HAHUI;

e - OIICHKA CBOMX JICUCTBHM C Yy4€TOM BIMSHUS Ha OKPYXXAIOIIYI Cpeiay,
BO3MOKHBIX IJI00aJIbHBIX MOCJIEACTBHIA.

METANIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MporpaMMmbl 10 (DH3WKE Ha YPOBHE OCHOBHOTO
oOrmiero oopazoBanusi y o0ydarorierocs: 0yayT copMupoBaHbl MeTanpeIMeTHbIe
Pe3yJabTaThl, BKIIOYAIOINIUC T03HABATEIbHBIC YHUBEPCAIBbHBIC YUCOHbIC ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEpCaJdbHbIC  y4eOHbIC  JICHCTBHUSA, PETYJIATHBHBIC
YHUBEpCAJIbHBIC yUeOHbIE JICHCTBU.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC y4eOHbIC AeHCTBUS

Ba3oBble JjornuecKkue 1eicCTBUSA:
e BBISBIATH U XapaKTEpU30BaTh CYIICCTBEHHBIC MPU3HAKK OOBEKTOB
(ssBNIEHUN);



yCTaHABJIMBAThH CYIIECTBEHHBIA MPHU3HAK KJIacCU(PUKAIIUNA, OCHOBAHUS IS
0000I1IeHNS U CpaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTHBOPEYHS B pacCMaTPUBAEMBIX (paKTax,
JTAHHBIX ¥ HAOIOICHUSIX, OTHOCAIIUXCS K (PU3UIECKUM SBIICHUSM;
BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M TPH W3YYEHUU (PU3MUECKHUX
SIBIICHUH W MPOIIECCOB, JIENaTh BBHIBOJBI C UCIIOJIb30BAHUEM JICTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIOUCHUN, BBIJBUTATh THIIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEJINYUH;

CaMOCTOATENFHO BBIOMPATH CHOCOO perieHus y4eOHOW (u3nuecKon
3amaun (CpaBHEHHE HECKOJIBKMX BApUAHTOB pEIIeHUs, BHIOOp HamOolee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHCB).

ba3oBble ucciieoBaTe/IbCKHue AeiiCTBUA:

MCITI0JI30BATh BOIPOCHI KAK UCCIEA0BATEIbCKUI MHCTPYMEHT NIO3HAHUS;
MIPOBOJIUTH 10 CAMOCTOSITEIBHO COCTABIIEHHOMY TUIAHY OIBIT, HECIIOKHBIN
(GuU3MYECKU HKCIEPUMEHT, HEOONbIIOE UCCIEeN0BaHUE (PUINYECKOTO
SBJICHUS,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTb HH(POpPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU DKCIIEPUMEHTA;

CaMOCTOSITeTbHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MIPOBENEHHOIO HAOIIOEHUS, OIbITA, UCCIIEIOBAHNUS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKHUX
MPOLIECCOB, a TAKXKE BBIIBUTATh MIPEATNOIO0KEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c unpopmanueii:

MPUMEHSTh Pa3IUYHBIC METObI, MHCTPYMEHTHI U 3alPOCHI MPU MOUCKE U
orbope WHPOpPMAIMU WIH JaHHBIX C yYETOM TPEJIOKCHHON y4ueOHOMH
(dbuznyeckoit 3a1a4u;

aHAM3UPOBATh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUIOB B OPM MIPEICTABIICHNUS,

CaMOCTOSITENILHO ~ BHIOMpaTh ONTHMAIbHYI (opMy MpeacTaBlIeHUs
uHQOpMAIlMM W WUIFOCTPUPOBATh peEIIacMble 3a7add  HECIOKHBIMU
CXeMaMH, ThuarpaMMaMu, HHOU TpauKoi U MX KOMOWHAITHSIMH.

KoMMyHUKaTHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

B Xoj¢ OOCYXJCHHS y4eOHOro maTepHalia, pe3yiabTaToB Jab0paTOPHBIX
paboT M IPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAeMOU TEMBI U
BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa pEIIeHUE 3aJadd M TOJJICP’KaHUe
OJ1arokes1IaTeIbHOCTH OOIIEHNS;

COIOCTAaBIIATh CBOM CYXKICHHUS C CYXICHHSAMH JPYTHX YYaCTHUKOB
auayiora, OOHapy»XKUBaTh Pa3Iu4Ke U CXOJICTBO MO3UIINN;



BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
MyOJIUYHO MPECTABISATh PE3YIbTaThl BBIMOIHEHHOTO (DU3UYECKOTO OMBITA
(3KCTIEpUMEHTa, UCCIIEIOBAHUS, TIPOEKTA);

MOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMAHAHOM M
WHIUBUIYyAIbHOW paboThl MpU PEHIEHWH KOHKPETHOW (U3MUECKOM
poOJIeMBI;

MPUHUMATh eI COBMECTHOW JIESITEIIbHOCTH, OPTaHW30BBIBATh JACHCTBUS
no e€ MOCTIKEHHUIO: paclpedensiTh poiH, OOCYXJIaTh MPOLECCH U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh Pa0OTHI, IOCTUTAsi KAUECTBEHHOTO pe3yibTaTa 1o
CBOEMY HAIpAaBJIECHUIO W KOOPAWHHPYS CBOM JECUCTBHS C JIPYTUMHU
YJICHAMHA KOMAaHIbI;

OIICHMBATh KAa4€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHSIM,
CaMOCTOATENHHO CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHS.

PeryasiTuBHbIC YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUSA

CaMoopraHnsaum{:

BBISIBIISITh MPOOJIEMBI B JKU3HEHHBIX U yUYE€OHBIX CUTYalUSX, TPEOYIOIIMX
ISt pereHus: GU3nuecKux 3HaHUM;

OpHUEHTHUPOBAThCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  pPEIICHUN
(vHIMBUAyaTbHOE, TPUHATHE PEIICHUS B TPYIIIE, MPUHATHE DPEIICHUN
TPYIIION);

CaMOCTOATENILHO COCTABIISITh AITOPUTM pellieHUsT PU3NUYECKON 3a/1auu WU
IUTaHa HCCIEAOBAaHUSA C y4ETOM HMEIOLINXCA PECypCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPEIIaraéMbie BApUAHTHI PEIICHUN;
JieNaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CﬂMOKOHTpOJIb, IMOIUOHAJIbLHBIN HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTYyalluH U IIpeiaraTh IUIaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTIKCHUS (HEIOCTHIKEHHUSI) PE3yJIbTaTOB
JeSTEIBHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JEATEILHOCTh (B TOM YHUCJE B XOJI BBHINOJHEHUS
(U3UYECKOr0  HCCIEOBaHMS WM TPOCKTa) Ha OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHHBIIHMXCS CHUTYallMid, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYAHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSM;

CTaBUTh €05 Ha MECTO APYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTrOro;
MPU3HABAaTh CBOE MPABO Ha OMIMOKY MPHU pelIeHNH GU3HUECKUX 3a7a4 HIIN
B YTBEPKIAECHUAX HA HAYYHBIE TEMBI U TAKOE K€ MIPaBO APYTroro.



NPEAMETHBIE PE3YJIBTATBI

K xoniry o0yuenus B 7 Kjacce rpeMETHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

WCIIOJIB30BaTh  TOHATHS:  (PU3WYECKHMEe W  XUMHYECKHE  SIBJICHHSI,
HAOJIOICHUE, DKCIIEPUMEHT, MOJIeNb, TUIOTE3a, €AMHMIIBI (U3HUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbie COCTOSIHUSI BeliecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYeCKOe JBIKEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAaEeKTOpHUsS, PABHOAECUCTBYIOIIAS
cuJa, nedopmanus (ynpyras, IJIacTUYecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYAbL;

paznuuath siBiaeHus (auddys3us, TErIoBoe NBUKEHUE YACTHUIl BEIIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HUHEPIUA,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPIBIX TEN C 3aKPEIUIEHHOW OCBHIO
Bpall€HUs, Iepenada [aBJICHUS TBEPABIMUA TEJIAMH, >XUAKOCTAMH U
razamy, aTrMocepHOoe JaBieHUE, I[UIaBaHWE TeJ, MPEeBpaILEHUs
MEXaHMYECKON SHEpPruu) MO ONHCAHUIO UX XapaKTepHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JAHHOE (PU3HUECKOE SIBICHUE;
pacno3HaBaTh NPOSBICHHE U3YYCHHBIX (PU3WYECKUX  SIBICHUM B
OKpY’alollleM MHpe, B TOM uucie (U3MYECKUE SIBICHUS B MPUPOJIE:
MpUMEpPHI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B KUBOM M HEXKHBOM
MpUPOJIE, NEUCTBUE CWIbI TPEHUS B MPUPOJIE M TEXHUKE, BIUSIHUE
aTMOC(EpHOrO JIaBJICHUs Ha >KMBOW OpPraHu3M, IJIaBaHuE pbIO, phlyard B
TeJIe YeIOBEKa, MPU 3TOM NEPEBOJIUTh MPAKTUUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIIATH CYIIICCTBEHHBIC CBOMCTBA (MMPU3HAKHN ) (PU3HUECKHUX SBIICHUN;
ONMKCHIBATh U3YyUCHHBIE CBOMCTBA TEN U (PU3NUYECKUE SBJICHUSI, UCTIOIb3YS
¢u3nyeckue BeTUYMHBI (Macca, 00bEM, IUIOTHOCTH BELIECTBA, BpeMs,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTrOCTH, CUJIA TSKECTH, BEC
Tena, CWIa TpEeHus, JAaBieHHe (TBEPIOro Tena, JKUIKOCTH, Tasza),
BBITAIKMBAIOIIAS CHUJIa, MEXaHWYecKas pabdoTa, MOIIHOCTb, IJICYO CHUJIBI,
MOMEHT CWIbl, KO3(Q(UIMEHT TOJE3HOT0 JCHCTBUS MEXaHU3MOB,
KUHETUYEeCKas W TMOTEHIHAIbHAs YHEPTUsi), MPU ONHCAHUU TPABUIBLHO
TpakTOBaTh  (PU3MUECKUH  CMBICT  HUCIOJIB3yeMBIX  BEIIMYWH, UX
0003HAaYEHUs W €IUHUIIBI (PU3MUYECKUX BEIUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3MYECKYIO BEJIMUYMHY C JIPYTUMHU BEJIMYMHAMU,
CTPOUTH TpaUKU U3yYEHHBIX 3aBUCUMOCTEN (PM3UUECKUX BEJIMYUUH;
XapaKTepH30BaTh CBOMCTBa Tel, (PU3UYECKHE SBICHHUS U IPOLECCHI,
UCIIOJb3Ys MpaBUila CIOXKEHUs CUJ (BIIOJb OJHOU MpsMON), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBWIIO paBHOBECHUs phiuara (0Joka),



«30JI0TOE€ MpPaBUIO» MEXAHHMKH, 3aKOH COXPAaHEHUS MEXAHMYECKOU
SHEPruu, MpPU ITOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aMKChIBATH €70 MATEMATUUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SABJICHHSI, IPOLIECCH] U CBOMCTBA TE€J, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUudl MPAKTHKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh ITPUYUHHO-CJIC/ICTBEHHBIE CBSA3U, CTPOUTH OOBsiCHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1—2 M3yYeHHBIX CBOMCTBA (DPU3UUECKUX
ABJICHUM, (PU3NUECKUX 3aKOHA MU 3aKOHOMEPHOCTH;

pemarb pacy€THble 3aJadyd B 1—2 NEWCTBUS, WUCHOJIB3Ysl 3aKOHBl U
dbopmyIbl, CBsI3bIBAIONIME (DU3MYECKHME BEIMYMHBI: HAa OCHOBE aHajIn3a
YCJIOBHSI 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3HUECKHUE
BEJMYUHBI B (OPMYJIBI U MPOBOJAUTH PACUYETHI, HaXOAUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJISl PELIECHUs 3a]a4, OIIEHUBATh PEATUCTUYHOCTh
MOJIyYeHHOU (PU3NYECKOM BETUUUHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXHO PEIIUTh MpPU TOMOIIH
(U3HYECKUX METOJOB, B OIIMCAHUU UCCIIEI0BAaHUS BBIIEIATH IPOBEPIEMOE
peanojaokeHne  (TUmoresy),  pasinyaTb M HMHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAaXOJIWTh OIIMOKA B XOJIe OIbITa, JeNaTh
BBIBOJIbI 10 €T0 pe3yJibTaTaM;

MPOBOJUTH OMNbBITHI IO HAOMIOJECHUIO (PU3NYECKUX SIBICHUU WU
bu3nIecKux CBOWCTB TEN: dbopmynpoBaTh MpOBEPSIEMbIE
MPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEAIOKEHHOTO0 000pYy10BaHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYIIMPOBATH BHIBOJIBI;

BBINIOJIHATD MPSAMbBIE W3MEPEHHsI PAaCCTOSHUSA, BPEMEHH, MacChl Telna,
00béMa, CHUJIBI U TEMIEPATypbl C HCIOJIb30BAHUEM AaHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUS NPUOOPOB € YYETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MIPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIIMYUHBI OT
IpYrod € HCIIOJIB30BAHUEM IMPSMBIX H3MEPEHHMI (3aBUCUMOCTH IIYTH
PaBHOMEPHO JBWXKYIIErocs Tejla OT BPEMEHU [IBIKEHUS TeNa, CHIIbI
TPEHUS CKOJILKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tell
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOLIAJAN CONIPUKOCHOBEHHUS TEJl, CHUJIbI
YOPYTOCTH OT YAJUHEHUS MPY>KUHBI, BHITAJKUBAIOIIEH CHIIBI OT 00BbEMaA
NOTPYKEHHON YacTH TeJla M OT IUIOTHOCTH >KUJIKOCTH, €€ He3aBUCHUMOCTHU
OT IJIOTHOCTH TeJla, OT TIyOUHBI, HA KOTOPYIO MOTPYKEHO TENO0, YCIOBUN
IJIaBaHUsl TE€J, YCIOBUN pPaBHOBECHS pbluara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  y4€OHOTO HCCIEIO0BaHUS, COOUpAaTh YCTAHOBKY U
BBITIOJIHATh W3MEPEHUs, CIeIysl TMPEeUIOKEHHOMY IUIaHy, (UKCHUpPOBATH
pe3ynbTaThl MOJTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUJE



NpeUIOKEHHBIX TaOnull U TpaduKoB, JAeTaTh BBIBOABI MO pe3ysibTaTaM
UCCIIEJOBAHMSI;

NPOBOJNTH KOCBEHHBIE H3MEPEHHsS (U3MUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJla, CUila TPEHHS CKOJBKECHHUS,
JaBJIEHWE  BO3JyXa, BHITAJKUBAIOIIAs CHJa, JeHcTByromas  Ha
HNOrpyXEHHOE B KHUJAKOCTh Te€JO0, KOA()(PUIMEHT MOJNe3HOro AeHCTBUS
IOPOCTBIX MEXaHU3MOB), CIeAys NPEUIOKCHHON WHCTPYKIUHU: TIpHU
BBIMIOJTHEHUH HW3MEPEHUI cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISATH 3HAUEHNE UCKOMOW BEJIMYMHBI,

cOOJII0/1aTh MpaBUJIa TEXHUKU OE€30MMaCHOCTH NP padoTe ¢ 1ab0paTOPHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOINAIOIIMECS COCYIbl, OapoMerp,
pblyar, HOJBUKHBINA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS IIJIOCKOCTH;
XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOHl Ha WX OMucaHus (B TOM YHCIE:
MNOJUINITHUKY, YCTPOWCTBO BOJOIPOBOJA, THUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, APEOMETP), UCIIONb3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKUX SABJICHUM MU HEOOXOJIMMBbIE (DPU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh  MHPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOIO HCIOJb30BaHUS (DU3MUECKUX 3HAHUN B IOBCEJIHEBHOM
KU3HU s obecriedeHnst 0€30MacHOCTH MpH OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS U COONIONCHUSA
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKpY Kalollel cpee;

OCYIIECTBISATh OTOOp HCTOYHUKOB HH(popmauuu B IHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TIOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIIUXCS
3HaHUA © TYTEM CpPaBHEHUS PA3TUYHBIX HCTOYHUKOB BBIACIATH
uH(pOpPMaIMIO, KOTOpas SIBISETCA MNPOTHMBOPEUYMBOM WM MOXKET OBITh
HEI0CTOBEPHOI;

WCTIONIb30BaTh MPH BBIMOJHEHWN YY€OHBIX 33aJaHUl HAyYHO-MOMYJISIPHYIO
aUTepaTypy  (PHU3MYECKOro  COAEpKAHMS, CIPABOYHBIE MaTepHAIbI,
pecypcbl ceTu MIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBaHusi HHPOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCHMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HMUECKOTO COAEPKaHUsA, B TOM
yucne MyOJUYHO JeNaTh KpaTKue COOOLIeHHsI O pe3ysbTaTax MpPOEKTOB
WIM Y4YeOHBIX HCCIEIOBAaHUM, IpPU OTOM TPaMOTHO HCIOJIb30BaTh



W3YYCHHBIM TOHATHUIHBIA ammapar Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3CHTAIUEN;

MIPU BBHITIOJTHEHUN YYEOHBIX IPOEKTOB M MCCIEIOBAHUN pacrpeacssiTh
00SI3aHHOCTH B TPYIINIE B COOTBETCTBUU C IIOCTaBIICHHBIMHM 3ajadyamu,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JEUCTBUM, AaJEKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIAJ B  JIEATEIBHOCTh  TPYMIbI,  BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xoHIy 00yueHus B 8 Kjacce mpeMEeTHBIC Pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUH:

WCTIOJIb30BaTh MOHSTHUSA: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUA BEIIECTBA, KPUCTAIIIMUECKUE U
aMmopdHble Tena, HACHIIIEHHBIM W HEHACBHIIMIEHHBIM Map, BIAKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DJHEpPrusi, TEIUIOBOM JBUTATEIb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsijl, HIEKTPUIECKOE MOJIe, MPOBOIHUKHI
Y IUDJICKTPUKH, TTOCTOSHHBIN 3JIEKTPUUYECKUIN TOK, MATHUTHOE TOJIE;
pasznuuath SBJICHUS (TEIJIOBOE PACIIMPEHHE M CXKaTue, TeIvlonepenaua,
TEIJIOBOEC PABHOBECHE, CMAaUYMBAaHUE, KANWJUISIPHBIC SIBIICHUS, UCIIAPEHHUE,
KOHJICHCAIUs, TUIaBJICHUE, KpHUCTauIM3anus (OTBEpJEBaHHUE), KHUIIEHUE,
Teronepeaaya (TETUIONPOBOHOCT, KOHBEKITHS, U3JIyYEHHUE),
AIEKTPU3ALMS TEJl, B3aUMOJICCTBUE 3apsANIOB, JEUCTBHS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHWE, B3aUMOJICUCTBUE MAarHUTOB, JECUCTBUE
MarHuTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT MHIYKITUS)
[0 ONHUCAHMID UX XAapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX TaHHOE (PU3UUECKOE SBJICHUE;

pacrio3HaBaTh IPOSBICHHE H3YYCHHBIX (DU3UYSCKUX SBJICHUH B
OKpY’)KalollleM MHpe, B TOM 4YHuCie (U3UYECKHE SIBICHHS B IMPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWULIPHBIE SIBICHUS B MPUPOJE,
KpUCTaJUIbl B mpupone, u3nydeHue CoiiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJICKTPUYSCKUE
SBJICHUSI B arMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiid, Jpeid MOICOB, POJb MAarHUTHOIO MOJS JUIs JKU3HM Ha
3emiie, OJNSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MMPAKTUYECKYIO 3a7a4y B
y4eOHYIO0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBA (IMpHU3HAKH) (HU3UICCKHUX
SIBJICHU;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MYECKUE SIBJICHUS, UCTIOIb3Ys
(du3nyeckre BeNUYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUsI, KOTUYECTBO
TEIJIOTHI, YJAEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YJAEJbHAS TEIUIOTa
IJIaBJICHUsI, yJeNbHAs TeIUIoTa IMapooOpa3oBaHUsl, YJelbHAas TeIioTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJEe3HOTO JEHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIbHAs BJIAXHOCTb BO3yXa, JJIEKTPUYECKHUU 3apsn,
CUJIa TOKA, JJIEKTPUUYECKOE HAIPsSKEHUE, COINPOTUBIICHUE IPOBOJHUKA,
yAENbHOE  CONPOTUBIEHUME  BeIllecTBa, paboTa U MOIIHOCTh
ANEKTPUYECKOTO0  TOKAa), MpHU ONHUCAHUM MPABWIBHO TPAKTOBATh
(bu3nYeCKuil CMBICT HCIOJIb3YEMBIX BEJIUYMH, 00O3HAYEHUS U €IUHMIIBI
bu3MYeCKUX BEJIMYMUH, HAXOAUTh (OPMYJbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEIMYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUMH;

XapaKkTepu30BaTh CBOMICTBa Tes, (PU3MYECKHE SBICHHUS U IPOLECCHI,
WCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUU
CTpPOEHHUs BEIleCTBa, NMPUHLHUII CYNEPHO3UIUU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa 1715l yyacTKa LeNH, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHWs JHEPruu, IIpU OSTOM J1aBaTh
CJIOBECHYIO0 (DOPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMICTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPUEHTHUPOBAHHOIO XAPAKTEPA: BBIABIITH
MPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1—2 JIOrHuecKux
iaroB ¢ omnopod Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3MYECKUX SIBIICHUU,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEMN;

pemarb pacy€THble 3aJayd B 2—3 JEWCTBUS, HUCHOJIb3Ysl 3aKOHBl U
dbopmyIbl, CBsI3bIBaIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHajIn3a
YCHOBUSL 33/1a4yd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JUIsl pELIeHUs 3aJadd, BbIOMpAaThb 3aKOHBI W  (HOPMYJIBI,
HEOOXOuMble Al €€ pelIeHUs, NPOBOAUTH PACUETHI UM CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BEIMUYUHBI C U3BECTHBIMU JaHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXKHO PEIIUTh MpPU TOMOIIH
(U3HYECKUX METOIO0B, HCIOJIb3ys OMHCAHUE MCCIIEJOBAaHUS, BbIACIATH
IIPOBEPSAEMOE  IPEAIIOIIOKEHUE, OLEHMBATh IPABWIBHOCTh IOPsAJIKA
IIPOBEICHUS UCCIIEN0BAHMA, A€1aTh BBIBOBI;

MPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3NYECKUX SBICHUN WU
(U3HYECKUX CBOMCTB Tel (KaMWLISPHBIE SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00béMa, TeMIepaTypbl, CKOPOCTU IpPOLEcca OCTHIBAHUS U
HarpeBaHWs TpPH U3IYYEHUH OT IBETa MU3Iydaromiel (MOrJIONIAr0IIei)
ITIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPHI KUIAKOCTH U
IJIOIAAA €€ IIOBEPXHOCTH, OJJEKTpU3alus Tl M B3aUMOJCHCTBHUE
DNEKTPUYECKUX  3aps0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJu3alldsl MArHUTHBIX IIOJIEW TOCTOSIHHBIX MAarHWTOB, JCHCTBUSA
MAarHuTHOTO TMOJII HAa MNPOBOJHUK C TOKOM, CBOWCTBA AJIEKTPOMArHuUTa,



CBOMCTBA 3JIEKTPOJBUTATENSl IOCTOSHHOTO TOKa): (OPMYJIUPOBATH
IPOBEPsIEMbIE MPEANIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUsl, ONUCHIBATH X0/ ONBITA U (DOPMYJIMPOBATH BHIBOIBI;
BBIIIOJIHATh ~ MPSAMbIE  W3MEPEHHUS  TEMIEpParypbl, OTHOCUTEIbHOU
BJIQXHOCTH BO3/lyXa, CWJIbl TOKA, HANpPSDKEHHS C HCIOJIb30BAaHUEM
aHaAJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIWYUH, CPAaBHUBATh
pe3yJbTaThl U3MEPEHUN C YUETOM 3aJJaHHON a0COIOTHOM MOTPEIIHOCTH;
MIPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIIMYUHBI OT
Ipyrod C HCHOJB30BAHMEM NPSIMBIX HM3MEPEHH  (3aBHCHMOCTH
CONPOTHUBJICHUS IPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAHM IIOIIEPEYHOIO
CEUEHHMSI U y/ICJIbHOIO COMPOTUBIICHUS BEUIECTBA MPOBOIHUKA, CUIIbI TOKA,
UAYLIEr0 4Yepe3 MNPOBOAHMK, OT HAOpsDKEHHsT Ha  IPOBOJIHHUKE,
UCCJIEIOBAHUE TIOCIEAOBATENIBHONO M NApaJUIEIbHOTO  COEIMHEHHM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], Clenysl MNpPeIoKEeHHOMY IUIaHy, (PUKCHUPOBATH
pe3ynbTaThl TOJYYEHHOM 3aBUCHUMOCTH B BUAE TaOnul U TpaduKoB,
JIeJ1aTh BBIBOJBI 10 PE3YyJIbTaTaM MUCCIET0BAHMS;

IPOBOJUTh KOCBEHHBIE HU3MEPEHHUs (PU3MUECKUX BENMYUH (yAelbHas
TEIJIOEMKOCTh ~ BEILIECTBA, COMPOTUBJIEHUE MPOBOJHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHMPOBATH H3MEPEHUs, COOMpaTh
HKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CIIEysl MPEUIOKEHHON MHCTPYKLUU, H
BBIUHCIISATH 3HAYECHHUE BEJINYUHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM
0o00opy1OoBaHUEM;

XapaKkTepU30BaTh MPUHIMIBI  JEHCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOHl Ha UX oOnucaHus (B TOM YHCIE:
CUCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBasi TypOHHA, aMIEpPMETD,
BOJIbTMETP, CUETUYMK JIIEKTPUUYECKOW SHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpkl, HarpeBaTeIbHbIEC AIEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKUE
PEIOXPAHUTEIH, JIEKTPOMArHUT, FIEKTPOABUTaTENb IOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHMSI O CBOMCTBaxX (PU3MYECKUX SBJICHUA M HEOOXOAMMBIE
(du3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOopbl MO CXEMaM M CXEMaTU4YHbIM pUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBUraTelb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTAT), COCTABJIATh CXEMBbI JJIEKTPUUYECKHX
Lenel ¢ MociaeA0BaTeIbHBIM U MAapajuIeIbHBIM COCAMHEHUEM 3JIEMEHTOB,
pasznuuasi ycJIoBHbIE 0003HAUEHHUS AIEMEHTOB 3JIEKTPUUECKUX LIETIEH;



OPUBOJUTH  MpUMEpbl  (HAXOAWTh  MHPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUS (DU3MUECKUX 3HAHUN B IOBCEJIHEBHOM
KU3HU JUIs oOecrieueHurs 0e30MacHOCTH NP OOpallleHuH ¢ NpubdopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHSI 3J0POBbSI M COONIOACHUS
HOPM 3KOJIOTUYECKOT0 IIOBEJCHUS B OKPYIKAIOLIEN CPELE;

OCYIIECTBIATh MOUCK HHPOpMAIMK  (QU3NYECKOrO0 COACpKAHUS B
HNutepHere, Ha OCHOBE HMEIOUIUMXCA 3HAHUM U IIYTEM CpaBHEHHUS
JOTIOTHUTENbHBIX ~ MCTOYHUKOB  BBLACIATH HH(OpMALUIO, KOTOpas
SBJISIETCS IPOTUBOPEUMBON MIIM MOXKET OBITH HEIOCTOBEPHO;
UCIIOJIb30BaTh MPU BBINOJIHEHWN Y4E€OHBIX 33JaHUIl HAyYHO-NOMYJISIPHYIO
JUTEPATYpPY  (PU3UYECKOTO  COJAEpKAaHMs, CIPABOYHBIE MaTEpHabl,
pecypcsl cetd MIHTEepHET, BiIaeTh Npu€éMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE M KPATKHE YCTHBIE COOOILEHUS,
o006mass wHOpPMALMIO M3 HECKOJBKHUX HMCTOYHHKOB (DU3UYECKOTO
COJEp)KaHUs, B TOM 4YHUCJIE MMyOJIMYHO NPEICTABIATh PE3YIbTAaTh
IIPOEKTHOM WJIM HUCCIEAOBATEIbCKOU NEATEIBHOCTH, IIPU 3TOM I'PaMOTHO
UCIOJb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (U3UKH,
CONPOBOK/JIaTh BBICTYIUICHHE MPE3CHTALNEN;

IPU BBINOJHEHUM YYEOHBIX MPOEKTOB W HCCIAEAOBAHUN (PU3HUECKUX
MPOLIECCOB paclpeAesiTh OO0S3aHHOCTH B TPYIMIE B COOTBETCTBHH C
IIOCTaBJICHHBIMU 3aJla4aMH, CICIUTH 3a BBIIOJHEHUEM IIJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NEATEIBHOCTD IPYIIbI, BBICTPAMBATh KOMMYHHUKAaTUBHOE B3aMMOJIEVCTBHUE,
MPOSIBIISSt TOTOBHOCTH pa3peniarb KOH(IUKTHL.

K koniry o0yueHus B 9 Kjacce npeMeTHbIC pe3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

UCIIOJIb30BaTh MOHATHUSA: CHCTEMa OTCY€Ta, MaTepualbHas TOYKa,
TPAeKTOpPHs, OTHOCUTEILHOCTh MEXAaHWYECKOTO NBIDKCHHS, JehopMarius
(ympyrasi, mjaacTH4ecKasi), TPEHHE, LEHTPOCTPEMHTEILHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, a0COJIOTHO TBEPIOE TEO,
LEHTP TSHKECTH TBEPJOrO Tella, PAaBHOBECUE, MEXAHMYECKHUE KOJIeOaHus U
BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPA3BYK, IJICKTPOMArHUTHBIC BOJHBI,
IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U J1abHO30PKOCTb,
CHEKTPhl UCIYCKAHUs W TMOTJOIIEHUs, alib(a, OeTa- U raMmma-u3aydeHus,
M30TOIIBI, IIEPHAS] SDHEPTETHKA;

paznuuath SBJIEHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIUHEUHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIUHEHHOE BWXEHHE, CBOOOIHOE
NajieHUue TeJl, PABHOMEPHOE JIBUIKEHUE 10 OKPY>KHOCTH, B3aHUMOJICHCTBUE



TeJ, peakTUBHOE ABI)KEHHE, KojeOaTelbHOEe IBMKEHME (3aTyXarollue U
BBIHY>KJICHHBIE KOJIeOaHUs1), pE30HAHC, BOJHOBOE JIBIJKEHHE, OTPA’KEHUE
3BYyKa, NPSIMOJIMHEWHOE pacHpoCTpaHEHUE, OTPAXKEHUE U MPEJOMIICHUE
CBETAa, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHUEe OeJIoro cBeTa B
CHEKTP M CJOXEHUE CHEKTPAIbHBIX LIBETOB, JHUCIEPCHS CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEWYATOIO CIIEKTpa
U3ITyYEHHUsI) TI0 ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBICHUE;

pacrno3HaBaTh MPOSIBJICHHE M3YYEHHBIX (U3MUECKUX SBICHUM B
OKpy»XaromeM Mupe (B TOM 4Yucie (pu3ndyeckue SBICHUS B IMPHUPOJIE:
MPWIUBBI U OTIUBBI, ABMKEHUE MIaHeT COJTHEYHON CHUCTEMbI, pEAaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKHE SIBICHUS B MPHUPOJAE, OMOJIOTMYECKOe JEHCTBHUE BHUJIUMOTO,
yabTPadrOIECTOBOTO U PEHTTCHOBCKOIO M3JIYyYEHHM, €CTECTBEHHbBIN
PaAMOAaKTUBHBIN (POH, KOCMHYECKHE Jy4Yd, PaJUOAKTUBHOE H3IIyUEHHE
MPUPOJHBIX MHUHEPAIOB, [JIEUCTBUE PAJAMOAKTUBHBIX U3IYyYEHUN Ha
OpraHu3M 4eJioBeKa), MpHU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a/layy B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (U3UUECKUX
SIBIICHUIM;

OTKCHIBaTh U3yYEHHbIE CBOICTBA Tel M (PU3UUECKHUE SIBICHUS, UCTIOIb3YS
¢bu3nueckue BENWYUHBI (CpEHSsE W MTHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBHDKEHHH, YCKOPEHHE, MepeMelleHue, MyTh, YIiioBas
CKOpOCTb, CHJIa TPEHMS, CUa YNPYTOCTH, CUia TSKECTH, YCKOpPEHUE
CBOOOJHOTO TMAJEHMs, BEC Tela, HUMIYJIbC Teja, HUMITYJIbC CHIIbI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHIMAJIbHAs JHEPrus Teda,
MOJHSTOrO HAJl MOBEPXHOCTHIO 3€MJIM, NOTEHLMAJIbHAS SHEPIrUsl CKATOU
NPYKUHBI, KHHETHYECKas SHEpPrus, IOJHAasg MEXaHW4YecKash >SHEeprus,
NEPUOJ U YacToTa KoueOaHul, JUIMHA BOJIHBI, TPOMKOCTb 3BYKa U BBICOTa
TOHA, CKOPOCTh CBETA, MOKa3aTesib MPEIOMIICHUS CPEbl), IPU OMUCAaHUU
MPaBUIBHO TPAaKTOBaTh (U3MUECKUI CMBICT MCIOIb3YEMbIX BEIUYMH,
0003HAaYeHUsI U EIWHULBl (PU3NYECKUX BEIUYHMH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (DU3UUECKYIO BEJIMYUHY C JIPYTUMH BEIMYHMHAMH,
CTPOUTH TpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOWCTBA TN, (PU3MYECKUE SIBICHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruH, 3aKOH BCEMHUPHOIO TATOTEHHMS,
INPUHIUI CYNEPIO3ULIHMH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amwiies,
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHHWSI MMITYJIbCAa, 3aKOHbI OTPaXEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAaHEHHUsI 3apsJ0BOr0 U MacCOBOTO YHCEI



IpU SJCPHBIX PEAKIUIX, MPU 3TOM JlaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aIUCHIBaTh €r0 MaTEMATUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3NYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YUCIE U B
KOHTEKCTE CHUTYyallii MPaKTUKOOPUECHTHPOBAHHOTO XapaKTepa: BBIABIATH
MIPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBICHEHUE U3 2—3 JTIOTHUYECKUX
1aroB ¢ OMopod Ha 2—3 M3yYEHHBIX CBONCTBA (PU3MYECKUX SIBIICHUM,
(bU3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (Omuparolmuecs Ha cucrtemy u3 2-3
YpaBHEHHUI), UCTIONb3Ysl 3aKOHBI U (OPMYJIbI, CBSI3bIBaIOIINE (DU3HUECKHE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHS 3a/Jaud 3allUChIBaTh KpPaTKOE
YCIIOBHE, BBISBISTH HEIOCTAMOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE ISl PEHICHUS, TPOBOAUTH PACUETHI U
OLICHWBATh PEAJMCTUYHOCTh TOJYYEHHOrOo 3HaueHus (usnueckon
BEJIMYMHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pEHINTh MPH TOMOIIU
(U3HYECKUX METOIO0B, HCIOJIb3ys OMNHCAHUE HCCIIEJOBAaHUSA, BbIACIATH
IpOBEPSIEMOE  TPEIINOJIOKEHUE, OICHUBATh MPABHIBHOCTH IOpPSIKA
MPOBEICHUS]  UCCIENOBAaHUSA, JIelaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHUH U OIBITOB;

OPOBOJAMTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SBICHUN WU
¢uznyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUsl PHEPryU, 3aBUCUMOCTH Mepuoja KoJeOaHUW MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILTUTYAbl MAJIbIX KOJ€OAHUH, NPAMOJIMHEMHOE PaCIPOCTPAHEHUE CBETA,
pasnokeHne Oeyoro CBeTa B CIEKTpP, U3YYECHUE CBOWMCTB M300paKCHHS B
IJIOCKOM 3€pKalie M CBOWCTB HM300pakeHHsI IMpeAMeTa B coOuparoiien
JUH3€, HAOJIOJEHUE CIUIOIIHBIX M JIMHEHMYaThIX CHEKTPOB HW3IIyUECHHS):
CaMOCTOATENIBHO COOMpaTh YCTAHOBKY W3 M30BITOYHOTO Habopa
o0Opy/lOBaHUs, ONHUCBHIBATH XOJA ONbITA U  €ro  pe3yJbTaThl,
(bopMyIUpPOBaTh BHIBOJIBI;

MPOBOANTH TPU HEOOXOJAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHEee 3HAYeHHEe U3MepAeMON BeNIHYMHBI ((POKYCHOE pACCTOSHHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTeNbHOrO Mprbdopa);

MPOBOJUTh MCCIEJOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEIMYUH C
UCTIOJb30BAaHUEM TPSAMBIX W3MEpPEHUil (3aBUCUMOCTh MYTH OT BpPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadaJlbHOM CKOpPOCTH, Mepuoja
KOJI€OaHMM MaTeMaTHMYeCKOro MasTHHMKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)K€HUs CBeTa OT yrIjla MaJeHUs W yria MpesioMJIeHHUs OT yIJia



NajJieHus): IUIAaHUPOBATh HUCCIEOBaHUE, CAMOCTOATEIbHO COOMpaTh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH
(¢bu3nYeCKUX BETWYUH B BHUAEC TaOJIUIl U TpadUKOB, JeiaTh BBIBOJBI MO
pe3yJbTaTaM HCCIEI0BaHNUS;

IPOBOANTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUYMH (CpenHss
CKOPOCTh M YCKOpEHHE Tella TMpPU PABHOYCKOPEHHOM JIBH)KECHUH,
YCKOpPEHHE CBOOOJHOIO MaieHUsl, >KECTKOCTh MPY>KUHBI, KOAIDPUIUEHT
TPEHHUSI CKOJBXECHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWM MaTeMaTH4ecKoro W MPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWwia CcOOMparIie JMH3bL, PaJAUMOAKTUBHBIA  (QOH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh JKCIEPUMEHTAIBHYIO YCTaHOBKY M
BBITIOJHATh U3MEPEHHUSI, CIIeAYs MPEUIOKEHHON WHCTPYKIHUU, BHIYHCISATH
3HAYEHWE BEIMYMHBI M aHATM3UPOBATH TIOJYYCHHBIE PE3YIHTATHI C YIETOM
3aJIaHHOM TOTPENIHOCTH U3MEPEHU;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHbIM
0o00opy1OoBaHUEM;

pa3iauyaTh OCHOBHBbIE TPU3HAKK M3YUYEHHBIX (PU3UUYECKUX MOJIEIeH:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPAOE TENO, TOYCUHBIH HCTOYHUK
CBETa, JydY, TOHKAas JIMH3a, TUIAHETapHas MOJEJb aTroMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SJIpa;

XapaKTepu30BaTh TMPUHIMIBI  JACHCTBUS HW3YYEHHBIX NPHOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCAaHUSA (B TOM YHCIE:
CIUIOMETP, MTATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepHuckom, ¢oroannapar, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUSA O
CBOMCTBaX (PU3WYECKUX SBICHUW HM  HEOOXOAuMBbIe (Pu3MUecKue
3aKOHOMEPHOCTH,

UCIIOJIb30BaTh CXEMbI U CXEMAaTHYHBIE PUCYHKH W3YYCHHBIX TEXHHUECKHUX
YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTMUYECKHUX IPOLECCOB
IpU pEHIeHUH Y4eOHO-TIPAKTUYECKUX 3a/1ad, ONTUYECKUE CXEMbl MJis
MOCTPOEHUS U300PAKEHUI B TNTIOCKOM 3€pKajie U COOMparoLel JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  WHGPOPMALMIO O  MpHUMEpax)
INPAKTUYECKOI0 HCIOJb30BaHUS (DU3MUECKUX 3HAHUN B IOBCEIHEBHOM
KU3HM sl obecrieueHus: 0€30MacHOCTH MIPU OOpaIlleHHH ¢ TIPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUsS 3IIOPOBbS U COONIOACHUSA
HOPM 3KOJIOTUYECKOTO TTOBEJCHHSI B OKPY>KaIOIIEH cpee;

OCYIIECTBJIATh TMOUCK WH(pOpMauu (PU3NYECKOTO COJACPKAHUS B
WNuTepHeTe, caMOCTOSATENBHO (HOPMYIUPYS MOMCKOBBIN 3alpoC, HAXOIUTh



MYTH ONpeeNIeHUs] JOCTOBEPHOCTH IMOJyYeHHON MH(OpMalMM Ha OCHOBE
MMEIOIUXCS 3HAHUH U JOIOJHUTEIBHBIX HCTOYHUKOB;

MCIOJIb30BaTh MPHU BHIMOJHEHUH YYEOHBIX 3alaHUi HAYUYHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3UYECKOrO  COJAEP)KAHMS, CIPABOYHBIE MaTEpHAIbI,
pecypcesl cetu MHTepHeT, Bi1afieTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHusi HHGPOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3JaBaTh COOCTBEHHBIE MUCHbMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
MH(pOpPMAIMU W3 HECKOJIbKHX MCTOYHMKOB (PU3UYECKOIO COJEp KAHMS,
nyOJIMYHO MPEACTABIATh PE3yIbTaThl IPOSKTHOM WM UCCIIEI0BATENbCKON
NEATEIBHOCTH, IPU OTOM TI'PaMOTHO  HCIIOJIb30BaTbh  M3YYECHHBIN
NOHATUUHBIM anmapar M3y4yaeMoro paszjena (U3MKd U COMPOBOXKAATH
BBICTYIUIEHHE Mpe3eHTaleil ¢ Yy4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
KoHTpoabHbI IIpakTu4yeckue
n/n NMporpamMmMbI Bcero oOpa3oBaTejibHbIEC
e padoTsI padoThI
pecypcsbl

Pa3znen 1.@u3uka u e€ poJib B NO3HAHNH OKPY:KAIOLIEro MUpa

1.1 dusuka - Hayka 0 IPUPOIE 2 bubmorexa LOK
) y PHPOA https://m.edsoo.ru/7f416194
bu6nmmoreka [IOK
1.2 PH3MIECKNE BETMHMHBI 2 1 https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHEBIIT METO,T TIO3HAHUS 2 1 bubnnorexa LIOK
) y a https://m.edsoo.ru/7f416194
Hroro no paszneny 6

Pa3zpnen 2.1lepBoHayasibHbIe CBeJIeHUSI O CTPOCHUM BelllecTBa

2.1 CrtpoeHue BemiecTa 1 bubmorera [JOK
' P H https://m.edsoo.ru/7f416194
27 JIBU>KeHUE U B3aUMOJICHCTBUE YACTHII ) 1 bubmuorexa [IOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
2. A 2
3 rperaTHbIE COCTOSHUS BEILIECTBA hitps://m.cdsoo.ru/7f416194
Hroro no pazgeny 5
Pa3znen 3./IBuskeHune U B3aUMOAeCTBHE TeJl
bu6mmoreka [IOK
3.1 M 3
CXAHITICCROC ABIDKCRHC https://m.edsoo.1u/7f416194



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

bu6mmoreka [IOK

3.2 MHepuus, Macca, n10THOCTS 4 ! https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
3.3 Crna. Buner cnn 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4./laBiieHue TBEPABIX TeJl, KUAKOCTEH M ra3oB
41 Hasnenue. [lepenaya qaBneHust TBEpAbLIMU 3 bubmnoreka [IOK
’ TEJIaMH, )KUJIKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlanenue xuaKoctn > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATMocepHoe napneHue 6 https://m.edsoo.ru/7f416194
44 JelicTBHE )KUIKOCTHU U Ta3a Ha OTPYKEHHOE 7 3 bubmuotexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5.PaGora u MOIIHOCTDH. JHepPrus
bubnnoreka [IOK
> Pabora n momgocTs 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 HpocTeie mexanu3MEL > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexanueckas sHepris 4 ! https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOITPAMME 68 12



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

8 KUIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeEM undgpoBbie
Ne ni/m P Kontpoasnbie | IlpakTuyeckue (uidpp )
NMPorpamMmblI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
Paznen 1.TensioBble siBJieHUsI
1.1 CTpoeHue U CBOMCTBA BEIISCTBA 7 bubmorexa [IOK
' R B https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Tennosbie npoecch! 21 I > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pazgen 2.9/1iekTpryeckre 1 MArHUTHbIE SIBJIEHUSA
21 DneKTpruYecKue 3apsiibl. 3apsyKEHHBIE Tella 7 1 bubnuorexa [JOK
) U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 [ToCcTOAHHBIN JIEKTPUUYECKUI TOK 20 2 7 hitps://m.cdsoo.rw/ 784181 ce
but6mmoreka [JOK
2.3 MarsuTtHbIe SIBICHUS 6 1 1.5 hitps://m.cdsoo.rw/7f418] ce
bu6mmoreka [IOK
2.4 ONeKTPOMATHUTHA HHAYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 14.5



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

9 KUIIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HauMeHoBaHUe pa3iesioB U TEM (uudposbie)
Ne ni/m P Kontpoasnbie | IlpakTuyeckue ep
NMPorpamMmblI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
Paznen 1.Mexannyeckue siBJIeHUs
L1 MexaHu4ecKoe IBMKCHUE U CIIOCOOBI €T0 10 | bu6mmoreka [IOK
' OITUCaHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 Bzaumoneiicteue Te 20 | 3
MOACHCTBIE T https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHPL COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Ntoro no pazaeny 40
Paznen 2.Mexannueckune KojeO0aHUs U BOJTHBI
bu6mmoreka [IOK
2.1 Mexanudeckue kojaeda 7 3
XARHIHCCRHC KOJChammA https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
2.2 M .3 8 1 3
CXAHITICCKHC BOIHRL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zgen 3.2/iekTpOMarHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHbI
DNeKTpOMarHuTHOE MOJIE U bu6mmorexa [IOK
3.1 6 2
3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3gen 4.CBeToBbI€ ABJICHUSA



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

but6mmoreka [JOK

4.1 3aKOHbI PacIpOCTPaHEHHUS CBETA 6 2 hitps://m.cdsoo.rw/7f41 ada6
bu6nmoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 hitps://m.cdsoo.rw/7f41 ada6
bu6nuoreka [JOK
4.3 Paznoxenue 6e10ro CBeTa B CIIEKTP 3 2 hitps://m.cdsoo.ru/7 41 ada6
Hroro no paszneny 15
Pa3znen 5.KBaHTOBBIC SIBJICHUA
bu6nmoreka [JOK
5.1 Hcnyckanue u norjioneHne cBeTa aroMOM 4 1 hitps://m.cdsoo.ruw/7f41 ada6
bu6nuoreka [JOK
32 CTpoenHe aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [JOK
5.3 S nepHbie peakuuun 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nen 6.I1oBTOpUTEIHHO-0000111aI0IUIT MOTYJTH
6.1 IToBTOpenue u 06001IeHNE COlEPIKAHUS 9 ) bubnuoreka [IOK
' Kypca pu3uku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

n/n

Tema ypoka

KoauuecTBo 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4YeHHn
s

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTejibHbIEC

pecypchl

®usuka — HayKa O IpUPOJE.
SIBnenus npupoasl. Gusnyeckue
SABJICHUS

MeXaHI/I‘IeCKI/Ie, TCIIJIOBBIC,
QJICKTPUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

dusnueckue BETUYNHBI U UX
U3MepeHue

Ypok-uccienosanue "M3mepenue
TEMIIepaTypbl P TOMOIIN
KUJKOCTHOTO TEPMOMETpPA U JaT4HKa
TeMIiepaTyps!"

Kak ¢u3uka u 1pyrue ecTeCTBeHHBIC
HAyK{ U3Y4aloT MPUPOJTY.
EcrecTBEeHHOHAaY4YHBIN METO
no3HaHus. Onucanue GU3nYecKux
SIBIICHHI C IOMOIIILIO MOACICH

bu6nuoreka [JOK
https://m.edsoo.ru/ff09172a

VYpok-uccnenosanue "IIposepka
THIIOTE3BI: 1aJbHOCTD MOJETA MIapHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJibliie, ueM OoJIbIie BHICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Ctpoenue BemecTBa. OMbITHI,

7 OKa3BIBAIOIIHE TUCKPETHOE CTPOEHHE bubnmorera [TOK
A HAE HCKP p https://m.edsoo.ru/ff09fe0a
BellecTBa
8 JIBMKeHHE 4acTHIl BEIIEeCTBA bubmorexa [JOK
B https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenoBanue «OMnbITH IO
9 HaOJTIOICHUIO TETJIOBOTO PACITUPEHUS
ra3oBy
10 ArperaTHble COCTOSIHMSI BEILIECTBA
B3aumMocBs3b Mexy cBOMCTBaMU
BEILECTB B PA3HBIX arperaTHbIX
1 COCTOSTHUSIX U MIX bubmuoreka [JOK
aTOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUIN
BOJBI
MexaHnueckoe ABMKCHHE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmorexa LIOK
p p p https://m.edsoo.ru/ff0a05¢6
IBIDKEHUE
bu6nunoreka [JOK
13 CkopocTtb. EnMHHAIEI CKOPOCTH
p A 1l p https://m.edsoo.ru/ff0a079¢
14 Pacuer mytn 1 BpeMeHH NBMKEHUSA buGnnorexa [IOK
y p https://m.edsoo.ru/ff0a0ae4
HNueprus. 3aK0H UHEPIIUU.
15 B3aPFI)MOHeﬁCTBH€ TeJIpKaK OpHYnHa buGnnorexa [IOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS! CKOPOCTU JBUKEHUS TEJ
16 [notHOCTH BemiecTBa. Pacuet macchl bubmuoreka [JOK
1 o0beMa Telia 1o €ro IMIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTopHas pabota «OmnpeneneHue



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

IIJIOTHOCTH TBép,I[OFO TCI1a»

Pemenne 3agau mo reme "IlmoTHOCTH

bu6nuoreka [JOK

18
BemecTna https://m.edsoo.ru/ff0al23c
Cuta KaK XapakTepucTUKa
19 B3auMojeicTBus Ten. Cuna
ynpyroctd. 3akoH ['yka
JlaGopatopHas pabora «3yuenue
20 3aBUCUMOCTH PACTSKEHUS
(medopmanun) mpysKUHBI OT
IIPWIOKEHHON CUJIBI»
21 SIBnenue TsaroreHus. Cuma TSKECTU
CBA3b MEXKy CUJION TSKECTH U
22 Maccon Tena. Bec tena. Pemenue brbmmorexa [TOK
’ ' https://m.edsoo.ru/ff0al778
3agay o reMme "Cua Tsoxkectr"”
” Cuia TsSDKeCTH Ha APYTHX IJIaHeTaxX. bubmmoreka [JOK
DuU3NYECKUE XapaKTEPUCTUKHU IUIAHET https://m.edsoo.ru/ff0a1502
bubnnoreka [IOK
24 N3smepenne cui. Jluaamomer
P a P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [{OK
25 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
Clio’)keHHe IBYX CHII, HAPABIEHHBIX
26 10 OJTHOM IpsAMOU brbmmorexa [OK
a . p ' https://m.edsoo.ru/ff0ala70
PaBHOpelcTBYIOIIASA CHIT
27 Pemenue 3agau no reme
"PaBHonelicTByrOMmAst cui'
73 TpeHue CKOJIbKEHUS U TPEHUE TIOKOSI. bubnuorexa [IOK
TpeHue B npuUpoIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopaTtopHnas pabora «3yuenue bubnnorexa [JOK



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

3aBHCUMOCTH CHUJIbI TPEHUS
CKOJIbKEHUS OT CHJIBI IaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MOBEPXHOCTEI»

https://m.edsoo.ru/ff0alcc8

Pemienue 3amau Ha onpeneneHue

30 . .
PaBHOJIEHCTBYIOMIEH CHITBI
Pemenne 3amau mo Temam: «Bec
Tenay», «I'papuyeckoe n3odbpaxeHue bubnmorexa [IOK
31 .
cu», «Cunel», «PaBHOAEHCTBYIOMIAs https://m.edsoo.ru/ff0alde0
CHTD»
KonTponbHas paboTa 1o remam:
«MexaHudeckoe IBIDKEHHE», «Macca,
32 IUIOTHOCTBY, «Bec Temay,
«I'papmueckoe n300pakeHue CUi,
«Cun
1 Jasnenne. CriocoObl yMEHBIIICHUS U bubmuorexa [JOK
YBEIIMYCHUS TaBIICHUS https://m.edsoo.ru/ff0a20a6
JlaBiaeHwue raza. 3aBUCUMOCTD
34 aBJIEHUS ra3a oT o0béma Bubmmorexa ITOK
’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepenaua naBieHus: TBEPABIMU
35 TeJIaMH, JKHAKOCTSIMH U Ta3aMH. 3aKOH bubmorera [JOK
’ ’ https://m.edsoo.ru/ff0a25b0
[Tackans
36 JlaBneHue B )UIKOCTH U Ta3e, bubnuorexa [JOK
BEI3BAHHOE JEUCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau mo teme «/laBnenue B bubmuoreka [JOK
JKHAKOCTH U rase. 3akoH Ilackasy https://m.edsoo.ru/ff0a2826
38 CooOmraromuecst CoCy/Ibl bubnmnorexa [JOK



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

https://m.edsoo.ru/ff0a2970

bu6mmorexa [{OK

39 IM'mapaBamyeckuii mpecc
P p https://m.edsoo.ru/ff0a3136
40 ManowmeTpsl. [lopiineBoi
JKUJKOCTHBIN Hacoc
Atmocdepa 3eminu. [Ipuannsl
CYIIIECTBOBAHUS BO3IYIITHOU
41 O}f;OJ'IO‘IKI/I 3emun 3aB};ICI/IMOCTB brbmmorexa [TOK
i https://m.edsoo.ru/ff0a2b5a
aTMoc(epHOro JaBiIeHUS OT BBICOTHI
HaJl YpPOBHEM MOps
bubmmoreka [IOK
42 Bec Bo3ayxa. ATmMocdepHOe naBieHue
BO3AYX TMOCHEpHOE AaBICHH https://m.edsoo.ru/ff0a2b5a
43 H3mepenne atMOCpEepHOTo 1aBICHUS. bubnuorexa [JOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(HEPHOTO
44 aBJICHUSI OT BBICOTHI HQ, OBHEM bubmorexa HOK
A AYP https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bapomertp-anepouns. Atmocheproe bubnuoreka [IOK
JIaBJICHUE HA Pa3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemienue 3amgau o reme
"ATmocdepHoe naBneHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEJIO bubmmorexa [JOK
py ) https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHas pabora «OnpeneneHue
43 BBITAJIKUBAIOIIEH CUJIBI, bu6mmoreka [IOK

JICUCTBYIOILIEH Ha TEJO, TOIPYKEHHOE
B ’KHUJIKOCTb

https://m.edsoo.ru/ff0a33fc



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

49

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeJa B BOJIE OT 00BEMA MOTpyKEHHOU
B )KHJIKOCTb YaCTH TEJIa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

50

II;maBanue ten

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTtopHnast pabota
"KoncTpyupoBanue apeoMeTpa uiu
KOHCTPYHPOBAHUE JIOJKH U
ompezeneHue e€ rpy3onoabEMHocTH"

52

Pemenne 3amau o temam: «IlnaBanme
cynoB. Bo3ayxomaBanuey,
«JlaBneHue TBEpABIX TN, KUIKOCTEH
Y Ta30By»

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

53

Mexanudeckas pabora

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

54

MomHocTh. EquHUIBI MOIITHOCTH

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

55

Ypok-uccienoanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOU MpH
HOoaBEME 10 JiecTHHIE"

56

IIpocteie MexaHU3MBI. Ppruar.
PaBHOBecue cui Ha pbluare

57

KonTponbHas pabota no teme
«JlaBneHue TBEpPABIX TEN, KUIAKOCTEH
u Ta3oB» / Beepoccuiickas
nmpoBepovHasi pabora

58

PesepBHelIit ypok. Pabota ¢ Tekctamu

bu6nuoreka [JOK



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

1o Teme «JlaBnenue TBEPABIX Tell,
KHUIAKOCTEH U ra3oBy» / Beepoccuiickas
nmpoBepoyHas paboTa

https://m.edsoo.ru/ff0adffe

59

Prryaru B TexHUKe, OBITY U IPUPOJIE.
JlaGopaTtopHnast pabota
«HccnenoBanue yCIOBHA paBHOBECHS
pBIyara

0.5

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

60

Pemenue 3aa4 mo teme « Y CIIOBUA
paBHOBGCI/Iﬂ quara»

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

Koaddunment nonesznoro neicTBus
Mexanu3ma. Jlaboparopnas pabota
«3mepenne KIIJ[ HakIOHHON
TUIOCKOCTHY

0.5

62

Pemenue 3agau no teme "Pabora,
MoItHocTh, KIT"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexaandeckas OHCPI'U.
Kunernueckas u NOTCHIMaJIbHAasA
OHCPIusa

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHS] MEXaHUYECKOM
SHEPrUu

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEpUMEHT 1O TEME
"DKcnepUMEHTAIbHOE OIpEJIeIeHNE
N3MEHEHHS KMHETHUECKOM 1
MOTEHIIUAIIBHOW SHEPTUH MPH
CKaTBIBAHHUH TeJIa 110 HAKJIIOHHON
IJI0CKOCTH"

66

KonTponbHas pabota no teme
«PaboTa 1 MOIIHOCTb. DHEPTHUs»



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a4ffe

67 PesepBHblii ypok. Pabota ¢ Tekctamu | bubnuorexa [JOK
o TeMe "MexaHndyeckoe aBrKeHue" https://m.edsoo.ru/ff0adee6d
PesepsHblii ypok. Pabota ¢ Tekctamu

68 o teme "PaboTta. MoiHOCTb. 1
Oueprus"

OBIIEE KOJIMYECTBO YACOB ITO
[NPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KosmuecTBo yacos i DJIEeKTPOHHbIE
ara
Ne uudposbie
Tema ypoka Kourpoasnbie | IlpakTnyeckue | H3Y4E€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI A
pecypcsbl
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
1 KMHETHYECKOW TEOPUH U UX OIBITHHIE 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKIACHUS
2 Macca u pazMep aTOMOB M MOJIEKYJT 1
3 Mogenu TBEPIOTO, )KUKOTO U | bu6nuoreka [JOK
razo00pa3HOro COCTOSHUI BEIleCTBA https://m.edsoo.ru/ff0a540e
OO®bsicHEHnE CBOICTB TBEPAOTO,
4 YKHUJIKOTO U Ta3000pa3HOTO COCTOSTHHMA 1
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJIIPHO-KHUHETUYECKON TEOpUHU
5 Kpucrannmuueckue u amopdHbIe TeIa 1 bubmmorexa LIOK
P p https://m.edsoo.ru/ff0a5800
6 CmaunBaHuE U KallWUISIPHOCTb. 1 bubnmnorexa [JOK
[ToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe paclIMpEHNE U CKATUE 1 bubmmorexa [JOK
p P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIiepaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUKEHHUS 1
YaCTHIL
9 Buytpennss sneprus. CriocoOsl | bubnunorexa [IOK

WU3MEHEHUS BHYTPEHHEHN dHEprun

https://m.edsoo.ru/ff0a5c60



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e

bu6nmmoreka [IOK

10 Bunsl Terionepenauu httos://m.ed 0a6412
PS://mM.€dS00.ru a

VYpok-koupepennus "[Ipaktuueckoe

1 HCII0JIb30BAaHUE TEIJIOBBIX CBOMCTB bubmuorexa [JOK
BELLECTB U MAaTEPUAIIOB B LEIISAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"

12 KonunuecTtBo TemnoTsl. Y aenbHas bubnuorexa [JOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHMe Ter10Boro danaHca. bubmmorexa [IOK
TemooOMeH U TEII0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHas pabota

14 "HNccnenoBaHue IBIEHUS bu6nuoreka [JOK
TEIUI000MEeHa TPY CMETIUBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"
Pacuer konuuecTBa TEIIOTHI,

15 HE0OXO0IMMOTO JJIsl HarpeBaHus Teja
Y BBIICIIIEMOTO UM MPU OXJIAXKACHUN

16 JlaGopatopHas pabota "OnpezneneHue bubnumorexa [IOK
YAEJIbHOW TEIJI0OEMKOCTH BenlecTBa" https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOIUIMBA. Y IelbHas TEIIoTa bubnuorexa [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
IImaBnenne U oTBEpAEBaHNE

18 KPHUCTAJUTMYECKUX 2en VnenpHas bubmorexa LHOK

P ’ https://m.edsoo.ru/ff0a71d2

TEIUIOTA IJIaBJICHUS

19 JlabopaTtopHas pabora "Ornpeznenenue bubnmoreka [JOK
YACIBbHON TEIIOTHI TUIaBJICHUs Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpazoBanue 1 KOHAEHCALMSL. bub6nuoreka [IOK

Hcnapenue

https://m.edsoo.ru/ff0a740c



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a7b5a

21

Kunenue. Y nenpHas Temiora
napooOpa3oBaHUs U KOHICHCAIIUH.
3aBUCHUMOCTH TEMIIEPATYPhI KUTICHUS
OT aTMOC(EepHOTO JaBICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

22

Bnaxnocts Bo3ayxa. JlaboparopHas
pabora "Omnpenenenne
OTHOCHTEJIBHOM BIAXXHOCTH BO3/1yXa"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHne
BJIQKHOCTH BO3yXa

24

[IpuHIHIB paGOTHI TETIIIOBBIX
neurareneif. [laposas TypOuHa.
JIBurarens BHYTPEHHETO CTOpaHUS

25

KIIJI TenmoBOoro ABHraTes.
TenoBele ABUraTeIN U 3alllUTa
OKpYKaroIlel cpeabl

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKoH COXpPaHCHHA U IIPCBpPALICHUA
OHCPI'MH B TCINNIOBBIX IMPOHCCCax

27

[ToaroToBKa K KOHTPOIBHOM paboTe
1o TeMe ""TernoBbIe SABICHUS.
N3MeHeHune arperaTHbIX COCTOSTHUI
BellecTnra”

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a832

28

KounTponbhas padbota no teme
"TenoBele ABIEHNA. VI3MeHeHNE
arperaTHBIX COCTOSIHHM BerecTra"

bubmnoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Dnektpuzarus Ten. [[Ba pona
IIEKTPUICCKUX 3aPSIOB

30

Ypok-uccnenoBanue "IneKTpU3anusl
TEJl UHIYKIUEN U TIPU



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a786c

COIIPUKOCHOBEHUH"

B3anmoneiicTBre 3apsyKeHHBIX TElL.

bu6nuoreka [JOK

31
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DNEKTpUUECKOE MOJIE.
1 HanpsiskeHHOCTB DIIEKTPUYECKOro bubnuoreka [IOK
nosis. [IpuHnun cynepno3sunuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX TOJIEHN
Hocurenu snexTpruyeckux 3apsios.
33 OnemeHTapHbIi 3apsan. CTpoeHue
aToMa
14 [IpoBOIHUKY U TUAJEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpaHEHUs JIEKTPUYECKOTO 3apsaaa https://m.edsoo.ru/ff0a8ef6
35 Pemienue 3a1a4 Ha MpUMEHEHUE bu6mmoreka [IOK
CBOMCTB AJIEKTPUUECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIOBUS €TI0
36 cyuecTBoBaHus. crouHuku bubmorexa [JOK
4 ' https://m.edsoo.ru/ff0a95a4
INEKTPUYECKOT0 TOKa
37 JIefCcTBHS 2IIEKTPUYECKOTO TOKA bubmorexa HOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 3JIEKTPUYECKOTO NOJI Ha ITIPOBOITHUKHU 1
U AVDJIEKTpUKHA"
39 DIEKTPUUYECKHUM TOK B METaJLJIaX, bubnmnoreka [JOK
JKUAKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Henb U €€ COCTaBHbIE
4acTu
41 Cuna Toka. JlaboparopHas pabota 0.5 bub6nuoreka [IOK

"M3MepeHne U peryJIMpoOBaHUE CUJIbI

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a8a0a

TOKa"

DNEKTPUUECKOE HANIPSKEHHE.
Bonsr™metp. JIaboparopHas pabota

bu6nuoreka [JOK

42 0.5
"U3mepenHue u peryaupoBaHue https://m.edsoo.ru/ff0a9¢14
HanpsoKkeHus"
13 CornpoTuBiieHrE MPOBOAHUKA. bubnnorexa [JOK
VY 1enpHOE CONMPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopartopHas paboTa "3aBUCUMOCTb
44 AJIEKTPUYECKOTO CONPOTUBIICHUS 1 bubnunorexa [JOK
IIPOBOJHUKA OT €0 JJIMHBI, IIJI0LIA 1 https://m.edsoo.ru/ff0aa738
MOTIEPEYHOT0 CeYeHUs U MaTepuasa"
3aBHCHMOCTD CHJIBLI TOKA OT
45 HanpspkeHus. 3akod OMa JUIs yJacTka bubnmorexa [IOK
P ) y https://m.edsoo.ru/ff0aad44a
Lenu
JlaGopaTopHnas pabota
"UccnemoBanue 3aBUCUMOCTH CHJIBI
46 TOKa, UAVIIETO Yepe3 PEIUCTOP, OT 1 bubmorexa LOK
- MY pe3 b p, https://m.edsoo.ru/ff0aa04e
COTIPOTHUBJICHUS PE3UCTOPA H
HaIpsKeHUs: Ha pe3ucrope”
47 [TocnenoBarensHOE M MapaIeIbHOES
COCTMHECHHMS TIPOBOTHUKOB
JlabopaTtopHas pabota "I[IpoBepka
43 IIpaBUJia CJIOKEHUS HAIIPSHKEHUHN TIPU | bubnnorexa [JOK
[OCJIE0BATEILHOM COEAUHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
Jlaboparopuas padora "[IpoBepka
49 paTopHasi p POBEp 1 bu6mmoreka [{OK

ImpaBujia IJisi CUJIbI TOKa IIpH
napaujiCJIbHOM COCAUHCHUN

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa44a

pe3uctopon”

Pemenue 3agau Ha npuMeHEeHNE

bu6mmoreka [{OK

50 3akoHa Oma 11g pasInyHoOro
AP https://m.edsoo.ru/ff0aaf8a
COCIMHECHMSI TIPOBOTHUKOB
51 PaGoTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnmnorexa [JOK
Toka. 3akoH J[xoyins-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopHas pabora "Onpeaenenue
52 a60TpLI u Ili/IOIJ_II-l;)OCTI/I aneKTqueCKoro bubmmorexa [IOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUYECKHE IIETTH U MTOTPEOUTETN
53 3JIEKTPUYECKOU SHEPTUU B OBIT bubmorexa LOK
p P Y- https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbIkanue
54 ITocTosTHHBIE MarHUTHI, UX
B3alUMOJICHCTBUE
Ypok-uccnenosanue "N3yuenue bubmmoreka [JOK
55 . "
OJIEW TOCTOSHHEIX MAarHuTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe moyie. MarauTHoe 1101€
bu6nuoreka [JOK
56 3eMiId U ero 3HaueHue I KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emiie
[ToaroroBka Kk KOHTPOILHOM paboTe
10 TeMe "DIIEKTPUUECKHE 3apsbl.
57 3apsoKeHHBIE Tela U UX Bubmorexa OK
p . . https://m.edsoo.ru/ff0abd2c
B3auMoAercTBUA. I10CTOSTHHBII
ANEKTPUUECKUH TOK"
KonTponbnas pabota mo Teme
58 "DreKTpUUEeCcKue 3apsiabl. bubnnoreka [JOK

3apspKEeHHbIE TeNna U UX
B3auMoiericTBUs. I1oCTOIHHBIN

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0abd2c
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https://m.edsoo.ru/ff0aaf8a

aeKkTpudeckuid TokK" / Beepoccuiickas
nmpoBepovHas paboTa

59

Pesepublit ypok. Paborta ¢ Tekcramu
no Teme "[locTostHHBIHI
anexkTpuyeckuit Tok" / Beepoccuiickas
npoBepoyHas paborta

bu6nuoreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OmneIT OpcTrena. MarauTHoe nose
ANEKTPUYECKOTO TOKa MarautHoe
I1OJIC KaTyIIKN ¢ TOKOM

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

61

[IpumeHeHne JIeKTPOMarHuToB B
texHuke. Jlabopatopnas pabora
"N3y4yeHue AeicTBUSI MArHUTHOTO
10J151 Ha IPOBOJIHUK C TOKOM"

0.5

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

62

ONeKTpOoABUTaTEb IOCTOSTHHOTO
ToKa. cnonb3oBanue
IJEKTPOABUraTENEeH B TEXHUUECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlaGoparopHas paboTa
"KoHCTpynpOBaHUE U U3YUEHHE
paboThI AyIeKTpoaABUTATENS "

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac86¢

63

Onbitel @apazes. 3akoH
3JIEKTPOMArHUTHOM MHIYKIUU.
IIpaBuno Jlenna

64

Onektporereparop. CrocoOs
MOJTyYEHUS NIEKTPUIECKOW IHEPTHH.
DIEeKTPOCTAaHIIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPIUU



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac74a

[ToaroToBKa K KOHTPOJIBHOM paboTe

65 1o TeMe "DIIEKTPUYECKUE U 1
MarduTHbIe SBiIeHUS"
KonTponbhas padota no teme
66 "DIEeKTpUUECKAE U MATHUTHEIE 1 bubmorexa [IOK
p" https://m.edsoo.ru/ff0acb14
SIBJICHUS
PesepBHblii ypok. Pabota ¢ Tekctamu bub6nmoreka [IOK
67 . 1
1o Teme "TertoBele ABIeHuI" https://m.edsoo.ru/ff0acc5e
68 PezepBHblit ypok. Pabota ¢ Tekctamu 1
o teme "MaruutHele aBiaeHusd"
OBILIEE KOJIMYECTBO YACOB I10 68 14.5

I[TPOTPAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KUIIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTtpoasubie | IlpakTudecku
n/n Bcero u3ydyeHnusi | obOpa3oBaTejibHbIE
padoThbI e padoThbI
pecypcsbl

| MexaHnyeckoe ABUKEHHE. |
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIBHOCTD | bu6mmoreka [IOK
MEXaHHUYECKOT0 IBHIKECHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE npsMoONIMHENHOE bubnuoreka [IOK

3 1
JIBIJKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHENHOE

4 nBkeHue. CpeHsis U MTHOBEHHAs 1
CKOPOCTh

5 [IpsimonHENHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBHKEHUE. Y CKOpEeHUe https://m.edsoo.ru/ff0ad8d4
CKopoCTh IPSAMOJIUHEUHOTO

6 PaBHOYCKOPEHHOTO JIBH>KECHHUSI. 1
I'pacduk ckopoctu
JlabGopaTtopHas pabora "Onpenenenue

7 YCKOpEHHMS Tena npu 1 1 bubnuorexa [JOK
PaBHOYCKOPEHHOM JBUXXEHUHU I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM 11ockocTu"

2 CBoOomnoe nagenne tei. OIbITH |
["anunes

9 PaBHOMEpHOE ABUXKEHUE 110 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a

okpyxHocTH. [lepron u yactora
oOparenus. JInaeitHas u yrioBas
CKOPOCTH

https://m.edsoo.ru/ff0acl76

10 LleHTpOCTpEMUTENIBHOE YCKOPEHHE
1 IIepssiit 3axkoH HproToHa. BekTop bubnuorexa LIOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTOHA. bubmuoreka LIOK
PaBHOpelicTBYIOIIASA cHita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HerotoHa. bubnuorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1au Ha mpuMeHeHNE bubnmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
15 Cuna ynpyroctu. 3akoH ['yka ngﬁ;:f:;igﬁifoaecaz
16 Pemenue 3anay no teme «Cuna
YIOPYTOCTH»
17 JlabopaTtopHas pabota «OnpeneneHue bubnmnoreka [JOK
JKECTKOCTH MPYKUHBD https://m.edsoo.ru/ff0ace28
bubnmoreka [JOK
18 Cra TpeHms https://m.edsol_.[ru/fﬂ)aﬂ 38
19 Pemenne 3agau mo teme «Cuna bu6mroreka [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "OnpezneneHue bu6nuorexa LIOK
KO3 PHUIMEHTA TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3amau no treme ""3aKOHEI
21 Herorona. Cuna ynpyroctu. Cuna bubamorexa LOK
https://m.edsoo.ru/ff0afb8e

TpeHus"



https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0ae72a

Cuia TsOKeCTH U 3aKOH BCEMHUPHOI'O

bubmnoreka LIOK

22 TATOTEHUS. Y CKOpEHUE CBOOOIHOIO
p https://m.edsoo.ru/ff0af044
MaJleHUS
Ypok-koHpepeHuus "Brkenue Ten
23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktukn"
Pemenue 3aga4u no teme "Cuna
24 cc KON Boe oro bu6mmorexa [JOK
TSDKECTH U 3aKOH BCEMHUPHOT
" p https://m.edsoo.ru/ff0af5{8
TATOTEHUSI
25 IIepBast kocMu4ecKas CKOPOCTb. bu6nuoreka LIOK
HeBecomocTh 1 neperpysku https://m.edsoo.ru/ff0af33c¢c
PaBHOBecue MaTepuaibHOW TOUKHU.
AOGCOTIOTHO TBEPAOE TETO.
26 PaBHOBecue TBEpIOTO TEMIA C bubmmorexa TIOK
. . p https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BPAILICHHUS.
MowmenT cusl. LienTp Tsxectn
PaBHOBECHE MaTepUaIbHOI TOUKH.
AOGCOIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA C©
3aKPEIUIEHHON OChIO BPALLICHUS.
MowmenT cusl. LienTp Tsxectn
73 Pemenue 3amau no reme "MoMeHT bubmnoreka LIOK
cunsl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe 1Mo
29 TeMe "MexaHnJecKoe JBIKEHNE bubmmorexa TIOK
. | ’ https://m.edsoo.ru/ff0b0408
B3auMmoneiicTBue Ten
30 KonTponbhas pabota no teme bubnuoreka [IOK

"MexaHn4ecKoe IBHKEHHE.

https://m.edsoo.ru/ff0b06ec



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0af33c

BzaunmonelictBue Ten"

Nmmynbe Tena. Umnyibsc cuiibl. 3aKoH

Bbu6mmorexa [JOK

31 COXpaHECHUS I/IMI'IYJII)CEI. Yupyroe u hitps://m.cdsoo.ru/f0b07fa
HEYIIPYroe B3auMOJIeiCTBHIE
Pemenue 3agau nmo reme "3akoH bubmuorexa [JOK
32
COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
1 VYpoxk-koH(pepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"
bu6mmoreka [IOK
34 Mexanuueckasi paboTa U MOIITHOCTh hitps://m.odsoo.ru/ff0b0ag4
35 PaboTa cuIbl TSKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
36 paboThI CUJIBI TPEHUS TIPU
PaBHOMEPHOM JBHKEHHUH TeJa IO
TOPU30HTAIILHOM MOBEPXHOCTH
37 CBs13b HEPTUH U paOOTHI.
[ToTeHnManbHas SHEPTUs
18 Kunernueckas sueprus. Teopema o bubnmoreka [[OK
KMHETUYECKOW dJHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMs SHEPTUU B
MEXaHHUKE
40 JlaGopatopHas pabota «3yuenue bubnuoreka [IOK
3aKOHA COXPaHEHUs DHEPTUN» https://m.edsoo.ru/ff0b12fe
A1 KomebarenbHOe IBHKEHUE H €TI0 bubmnoreka LIOK

XapaKTCPHUCTUKHU

https://m.edsoo.ru/ff0b1858



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b07fa

42

3aryxaromye KojaeoaHus.
Brinyxnennsie konebanus. Pezonanc

bubmnoreka LIOK
https://m.edsoo.ru/ff0b20f0

43

MareMaTH4ecKuil ¥ Npy>KUHHBIA
MasTHUKH

44

VYpok-uccnenoanue «3aBUCUMOCTh
nepuoja KojaeOaHHii OT )KEeCTKOCTH
HNPY>XAHBI U MAaCCHI TPy3a»

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

45

HpeBpameHHe OHCPTIUHU IIpU
MEXaHMYECKHUX KOJICOaHMSIX

46

JlaboparopHas pabota «Onpenenenue
4acTOTHI U TIeproia KoneOaHui
NPYKUHHOTO MasiTHUKa»

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

47

JlaGopaTtopHnas padorta «IIpoBepka
HE3aBUCHMOCTH TIeproJIa KoJIeOaHMi
rpy3a, MOJIBEHICHHOTO K HUTH, OT
Macchl rpy3a»

bubmnoreka LIOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoHBL. CBOMCTBA
MeXaHU4eCKHuX BOJIH. [IpogonbHbIE 1
MONIEPEYHBIE BOJHBI

bubmnoreka LIOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koudepenuus "MexaHndueckue
BOJIHBI B TBEPAOM TEIIE.
Ceiicmuueckre BOJTHBI"

50

3Byk. Pacripoctpanenue u otpakeHue
3ByKa

51

Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

['poMKOCTB 3ByKa U BBICOTA TOHA.



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

AKyCTHYECKUI PE30HAHC

VYpok-koudepenuus "YiabTpa3ByK U

bu6mmorexa [JOK

53
UH(Pa3ByK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOILHOU paboTe MO
54 TeMe "3aKOHBI COXpaHEHUS bubmmorexa [JOK
p ' . https://m.eds00.ru/ff0b25f0
Mexannueckue KoJieOaHus ¥ BOJTHBI
KonTponbHas pabota mo teme
55 "3aKoHbI COXpaHeHus. MexaHn4ecKkue
KoJIeOaHUs ¥ BOJTHBI"
56 DIEeKTPOMarHuTHOE MOJIE. bubmuorexa [JOK
DJIEKTPOMArHUTHHIC BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBo¥iCcTBa 3JIEKTPOMArHUTHBIX BOJTH
VYpok-koHnpepenuus "lkana
53 3JIEKTPOMArHUTHBIX BOJIH. bubnmorexa [[OK
Hcnonb3oBaHue 31€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs COTOBOM CBsI3U"
VYpok-uccnenosanue "N3yuenue
. bubmuoreka [JOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
| https://m.edsoo.ru/ff0b2c6e
MOMOIIIBI0 MOOWIIBHOTO TeneoHa
Pemienue 3a1au Ha onpeeneHue
60 4aCTOTHI U JJIMHBI DJIEKTPOMarHUTHOU
BOJIHBI
DneKTpoMarHuTHasi Ipupoja CBeTa.
61 CxkopocTts cBeta. BoaHoBBIE cBOWCTBa Bubmmorexa [JOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Ncrounuku cBeta. [Ipsmonuneiinoe
bu6mmoreka [IOK
62 pacnpocTpaHEeHUE CBETA. 3aTMEHUS

Counia u JIyHbl

https://m.edsoo.ru/ff0b3658



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b23ca

3aKOH OTpa)K€HUsI CBETA. 3epKaJia.

bubnuoreka [IOK
63 Pemenue 3aga4 Ha npyuMEHEHNE 1
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHsSI CBETa
64 [Ipenomiienue cBeta. 3aKoH bubnuoreka [IOK
MIPEIIOMIIEHUA CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEeHHEE OTpaXKEHUE CBETA. Eub 10K
nonIMoTeka
65 Hcnonp3oBaHue MOITHOTO BHYTPEHHETO
https://m.edsoo.ru/ff0b3c5¢c
OTpPaXKEHHUS B ONITUYECKUX CBETOBOAAX
JlaboparopHas pabota "Hccrnenoanue
66 3aBUCHUMOCTH yTJjia NPeOMICHUS
CBETOBOTO JIy4a OT yIJia MaJieHus Ha
rpaHue "Bo3yXx-cTekno""
VYpoxk-koHpepenuus "Vcnonbp3zoBanue
67 MOJIHOI'O BHYTPEHHEI0 OTPAKEHHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [IOK
68 JIunzbl. OnTHYECKask CUjla JIMH3BI
https://m.edsoo.ru/ff0b3f2¢
bu6mmoreka [IOK
69 [ocTpoenne n3o0pakeHuit B TMH3aX
p P https://m.edsoo.ru/ff0b444a
JlaGopatopHas pabota "Onpeznenenue
. bubnuoreka [JOK
70 (hOKYCHOTO PacCTOSTHUS U ONTHYECKOMN 1
. " https://m.edsoo.ru/ff0b4206
CWJIBI COOMPAIOIIEH JIMH3BI
71 Ypok-koHpepenmus "OnTudeckue bubnuoreka [IOK
JMH30BbIe TPUOOpPHI" https://m.edsoo.ru/ff0c0a7e
bubnuoreka [IOK
72 ['na3 xak ontuyeckas cucrema. 3peHue 1
https://m.edsoo.ru/ff0b4684
7 VYpoxk-koHpepenuus "JledexTo

3penus. Kak coxpanurs 3penue"



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0c0a7e
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https://m.edsoo.ru/ff0b3f2c
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Paznosxenue 6eoro cBeTa B CIIEKTP.
Onrsitel HetoToHa. Cnoxxenue

bubmnoreka LIOK

74
CIIEKTpaJbHBIX IIBETOB. [lucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTtopHnas pa6ota "ONBITHI 11O
Pa3IoKEeHUI0 OEJIOro CBEeTa B CIIEKTP U
75 BOCIIPUSITHIO IIBETA MPEIMETOB MIPU UX bubmmorexa [OK
P H pest P https://m.edsoo.ru/ff0c0e2a
HaOJII0/ICHUH Yepe3 1IBETOBbIE
¢bunpTpH"
VYpok-nipaktukym "BoiaHoBbIE
76 CBOICTBa cBeTa: AKCIEPCHs,
uHTepdepeHuus u qudppaxus’"
77 Omnsitel Pe3epdopaa u ruranerapras bubnuoreka [JOK
MOJENb aTOMa https://m.edsoo.ru/ff0c12a8
78 ITocrynater bopa. Mozeins aroma bopa
HcnyckaHue U MOrJIONIeHUE CBETa
79 aroMoM. KBantsl. JIuneituarsie bubmorexa [OK
’ ' https://m.edsoo.ru/ff0c144c
CIEKTPbI
20 VYpok-nipaktukym "Habmonenue bubnuorexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUJIBI bubnmorexa [JOK
s s https://m.edsoo.ru/ff0c1672
%) Crpoenue aToMHOTO siyipa. HykinoHnHas bubmmorexa [JOK
MOJEIIb https://m.edsoo.ru/ff0c18ac
23 PanuoakTuBHBIE IPEBpAILICHHUS. bubnuorexa [IOK
N3oTornsl https://m.edsoo.ru/ff0clal4
%4 Pemenue 3agay o teme: bubmuorexa [JOK

"PanuoakTuBHBIC MpeBpamieHus"

https://m.edsoo.ru/ff0c1b4a



https://m.edsoo.ru/ff0c1a14
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85

[lepuon nomypacnana

86

VYpok-koHpepeHuus "PaguoakTuBHbIE
U3Jy4YeHUs B IPUPOJE, METUIIUHE,
TeXHHUKeE"

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0c2126

87

SnepHble peakuuu. 3aKOHBI
COXPaHEHHUs 3apsAJ0BOI0 U MacCOBOIO
quce

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1c58

88

3Hepr1/1${ CBs3H ATOMHBIX ALCP. CBs3b
MacCChl 1 DHCPIrun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3agau no reme "SAnepHeie
peakuu"

90

Peakiuu cuHTe3a M EeeHUS SAED.
Nctounuku sHeprun CoJiHIa v 3BE31T

bubmnoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

VYpok-koudepenuus "AnepHas
sHepreTuka. JlencTus
paJlOaKTUBHBIX M3JIyUYECHHI Ha )KUBbBIC
OpraHu3mMbl"

92

[ToaroTroBka K KOHTPOJILHOU PabOTE MO
Teme "DJIeKTPOMAarHUTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJTHBI.
KBanToBrie sBneHus"

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

93

Konrponbnas pabora o Teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMAarHUTHEIC BOJTHBI.
KBanToBsie siBiaeHus"

94

[ToBTOopenue, o0o0IEHNE.
JIaGopaTopHbie pabOTHI IO Kypcy
"B3aumoneiictBue ten"

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



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c245a
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https://m.edsoo.ru/ff0c1d7a

[ToBTOpenue, 0600IeHNE. Pemenune

95 ACUETHBIX U KaueCTBEHHEIX 3a/1ad I10 1 bubmorexa LHOK
p A https://m.edsoo.ru/ff0c2572
teme "TemnoBsie mporecch”
[ToBTOpenue, 06061eHue. Peenue
96 AaCYETHBIX M KAYECTBEHHBIX 3a1a4 I10 1 buGnnorexa [IOK
P A . https://m.edsoo.ru/ff0c2a22
teme "KII/] TermnoBbix asurareneii”
[ToBTopenue, o6o0mmenue. Perenne
97 aCUYETHBIX 1 KAUYECTBEHHBIX 3a1a4 I10 1 buGmnorexa [IOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoycTtaHoBOK"
[ToBTopenue, 06o0ICHNE.
98 JlaGopaTopHsbIie pabOTHI IT0 KYPC 1 1 Bubmorexa ITOK
patop p ypey https://m.edsoo.ru/ff0c2¢52
"CseToBEbI€E ABIIEHUA"
IToBTropenue, 0600menue. Padora ¢
99 TEKCTAMU 110 TeMe "3aKOHBI 1 Bubmorexa ITOK
" https://m.edsoo.ru/ff0c2d6a
COXPAaHEHHUS B MEXaHHKE
[ToBTOpenue, 0606meHue. Pabora ¢
100 tekctamu 110 teMme "Konedauus u 1 bubmorexa LOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0606meHue. Pabora ¢
101 TekcTaMu 110 TeMe "CBETOBEIE 1 bubmorexa LOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, 06061meHue. Padota ¢
102 TekcTaMmu 110 TeMe "KBanroBsas u 1
anepHas ¢uzuka'
OBIIEE KOJIMYECTBO YACOB I10 102 7

[NPOT'PAMME



https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2d6a

IMPOBEPAEMBIE IPEIMETHBIE PE3YJBbBTATBI OCBOEHUA
OCHOBHOM OFPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOTI'O

7 KUIIACC

OBLIEI'O OBPA30OBAHUA

Kon
MPoBEPsIEMOro
pe3yJbTarTa

HpOBepﬂeMbIe NMpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTe.TIbHOI71 nporpaMmmMbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

1.1

HCIOJIb30BATh N3YUYCHHBIC ITOHATUSA

1.2

pasiindyaTtb ABJICHHUA IO OIMMCAHUIO HMX XapaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JaHHOC Q)HSH‘IGCKOC SABJICHHUC

1.3

pacmo3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3UUYECKUX SBICHUN B
OKpY’KalollleM MHpe, B TOM 4YHuCie (U3NUECKUE SBICHUS B MPHUPOIE,
MIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3aady B y4eOHYIO, BBIICIATD

CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHHMA

1.4

ONMCHIBaTh HW3yUYEHHBIC CBOWCTBA Tel W (PU3MYECKHe SBJICHUS,
UCHONb3ysd (PU3NYECKHE BEIMYUHBI, IPH ONKMCAHUU IPABUIBHO
TPAaKTOBaThb (U3UUYECKUH CMBICH HCIOIB3yEMbIX BEJIMYUH, HX
0003Ha4YEHUA M €AUHUIIBI (PU3MUECKUX BEJIMYHMH, HAXOAUTh (POPMYJIbI,
CBSI3bIBAIOIME JIAaHHYIO (U3MYECKYI0 BEIMYUHY C JPYTHMMHU
BEIMYMHAMHU, CTPOUTH TpadUKd  M3YUYCHHBIX  3aBHCHUMOCTEH

(hDUBUYECKUX BETMYUH

1.5

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUYECKUE SBICHUS U TPOIIECCHI,
WCIIONIb3Ysl W3YYEHHBIE 3aKOHBI, MPHU O3TOM JaBaTh CIOBECHYIO
GopMyIHUpPOBKY 3aKOHa U 3alUChIBaTh €ro  MaTeMaTH4ecKoe

BBIPAKCHUC

1.6

OOBSICHATh (PU3UUECKUE SBICHHS, MPOLECCHl U CBOMCTBA Tell, B TOM
qyyciie U B KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BBIABIATh IPUYMHHO-CJIECICTBEHHBIE CBS3H, CTPOUTH
oObsicHeHHMe M3 1 — 2 JOTrMYecKWX IMmaroB ¢ omopod Ha 1 — 2
M3yYEHHBIX CBOMCTBA (PU3NYECKUX ABICHUH, (PU3MUECKUX 3aKOHA WUIIH

3aKOHOMEPHOCTH

1.7

pemarh pacuéTHble 3a7a4ud B 1 — 2 JNEWCTBUSA, UCIOJB3Ys 3aKOHBI U




(bopMyIIbl, CBA3bIBAIONINE (PU3NUECKUE BEIMUMHBI: HA OCHOBE aHAJIN3a
YyCIOBUSL 3aJauyd  3alMChIBaTh KPAaTKO€ YCJIOBHE, IOACTABIATH
¢uznyeckre BeIWYMHBI B (POPMYJIbI M IPOBOAUTH PACUETHI, HAXOIUTh
CIpaBOYHbIE JIaHHBIE, HEOOXOAUMBIE Ul PELIeHUs 3a]a4, OLEHUBATh

PEAUTUCTUIHOCTH TOTYYCHHON (PU3UUYECKOUN BETUMIHHBI

1.8

pacro3HaBaTh MNPOOJIEMBI, KOTOPbIE MOXXHO PEIINTh MPU TMOMOIIH
(bu3NYeCKUX METOJOB, B OINHCAHUU HCCIEJOBAHUS BBIACIATH
MPOBEPAEMOE  MPEANOJIOKEHUE (rumnotesy), pa3nnyarb u
MHTEPIPETUPOBATh MOJYyYEHHBIM pe3yJbTaT, HaXOAWUTh OLIMOKH B

XOJ¢ OIIbITa, A€JaTh BBIBOJBI 11O €TI0 PE3yJIbTaTaM

1.9

MPOBOAWTH OMBITHl MO0 HAOMIOACHUI0 (U3NYECKUX SBICHUA WIH
(U3MYEeCKUX ~ CBOWCTB  Tel:  (OpMynmHpoBaTb  TPOBEpPSEMbIC
MPENINONIOKEeHNs, CcoOUpaTh  YCTAaHOBKY M3  MNPEIIONKEHHOTO

000pyI0BaHUS, 3aMUCHIBATH XO/1 OTIBITa U (JOPMYIUPOBATH BHIBOJIBI

1.10

BBITIOJIHSITh TIPSIMBIE M3MEPEHUSI C HCIOJIb30BAHHEM aHAJIOTOBBIX M
upoBbIX MPHOOPOB, 3aMUCHIBATh MOKAa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOM a0COIOTHOM MOTPENTHOCTH U3MEPEHUI

NPOBOJIUTH  HMCCIECIOBAHWE  3aBUCUMOCTH  OHHOH  (PU3UYECKOi
BEIMYMHBI OT JAPYrOM C MHCIOJNB30BAHUEM IIPSAMBIX HW3MEPEHMIA,
y4acTBOBaTh B IUIAHUPOBAHHWU Y4E€OHOTO MCCIIEOBAaHUS, COOUpATh
YCTaHOBKY W BBIIIOJIHATh U3MEPEHMUs, CIEAYs NPEIIOKEHHOMY IUIaHY,
(buKCUpOBaTh pe3yNbTaThl MOJYYSHHOM 3aBUCHMOCTH (PU3HMUECKUX
BEJIMYMH B BUJIE NMPEJIOKEHHBIX Ta0JIUIl U rpaUKOB, 1e€1aTh BBIBObI

110 pe3yJibTaTaM HUCCIICAOBaHUA

1.12

MPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKHX BEIMYHUH, CIeIys
MPEIOKEHHOW MHCTPYKIUU: MPU BBINOJIHEHUN U3MEPEHUNH coOuparth
JKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYMCIIATH 3HAYEHHE HCKOMOMU

BCJINYHHBI

1.13

coOmogaTh TpaBWiIa TEXHUKH O€30MacHOCTH TMpu  pabore ¢

nabopaTOpHBIM 000PYTIOBaHUEM

1.14

yKa3blBaTh MPHUHIMIBI  JEHCTBUS OPUOOPOB U TEXHUYECKUX
YCTPOMCTB, XapaKTepuU30BaTh MPUHLMUIBI JEUCTBUS H3YUYEHHBIX
npuOOPOB M TEXHUYECKHX YCTPOMCTB C IMOMOUIbIO UX ONMCAHMS,
UCTIONB3YSl 3HAHUS O CBOMCTBaX (PU3MYECKUX SBICHUH U

HEe0OXoauMBbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOAWTH TpHUMEPHl (HaXoauTh HWH(MOpPMAIMIO O MpUMepax)
MPAKTUYECKOTO UCIIOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOU
KU3HM 17 oOecrieueHHsi 0O€30MacHOCTH TpU  OOpalleHuu ¢
npubOpaMu U TEXHUYSCKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3/I0POBbS U

COOJIO/ICHHS HOPM DKOJIOTUYECKOTO TIOBEICHHS B OKPYKalOIIeH cpefe

1.16

OCYIIECTBIISITH OTOOP MCTOYHMKOB MH(OpManuu B cetu MHTEpHET B
COOTBETCTBUM C 3aJlaHHBIM [IOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUM M IyTEM CpPaBHEHUS pa3jIMYHBIX HCTOYHUKOB
BBIICTISAITE MHQOPMAIMIO, KOTOpas SBJISETCS MNPOTHUBOPEUYUBON WU

MOXKET OBITh HCI[OCTOBCpHOﬁ

1.17

HCIIOJIb30BAaTh pu BBIIIOJIHCHUH y4eOHbIX 3a1aHUI
HAy4YHONOMYJIAPHYIO  JIUTEpaTtypy  (U3WYECKOro  COAep aHHUs,
CIIPAaBOYHBIE MaTEpHallbl, pecypcbl ceth MHTrepHeT, BlageTh
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus UH(POpMaLUK

U3 O/IHOM 3HAKOBOM CHCTEMBI B IPYTYIO

1.18

c03/1aBaTh COOCTBEHHBIE KpaTKHE MUCHbMEHHBIE U YCTHBIE COOOICHUS
Ha oOcHOBe 2 — 3 HCTOYHHUKOB WHPoOpMAuu (PU3UIECKOTO
COJIep’KaHus, B TOM uHncie MyOJIuyHO JeNaTh KpaTKUe COOOLICHHS O
pe3ylbraTax NpPOEKTOB WM Yy4YeOHBIX HCCIIECIOBAaHUA, TpPU ITOM
rPaMOTHO HCIOJb30BaTh HM3YYEHHbIM TMOHATUWHBIA amnmapar Kypca

(bH3PIKH, COIIPOBOKAATH BBICTYIIJICHUC npe3eHTauHeﬁ

1.19

NIPY BBIOJHEHUU Y4E€OHBIX MPOEKTOB M UCCIEIOBAaHUN pactpeaessaTh
00513aHHOCTH B TPYyMII€ B COOTBETCTBUH C MOCTABICHHBIMU 3aJauyaMH,
CIICIUTH 3a BBINOJHEHHMEM IUIAHA JEUCTBMM, aIEKBATHO OLICHMBATH
COOCTBEHHBIH BKJIaZ] B JEATEIBHOCTh TPYIIBI, BBICTPAUBATh
KOMMYHUKaTUBHOE B3aMMOJCICTBHE, YYUTBIBAs MHEHHE

OKPY>KaOIINUX
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1.1

HCIIOJIB30BaTh IMOHATHA

1.2

pasinvyaTtb ABJICHHUA IO OMHMCAHUIO HUX XapaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘IGCKOG SABJICHHUC

1.3

pacro3HaBaTh TPOSIBICHHE M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCIe (U3NUECKUE SBICHHUS B MPHUPO/IE,
IIPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 3a7ady B y4eOHYIO, BBIACIATH

CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUIN

1.4

ONMCHIBATh HW3yYEHHBIE CBOWCTBA Tel W (PuU3MYecKHe SBJICHUS,
UCTONb3ysd (U3NYECKHE BEIMYUHBI, IPH ONMCAHUU IPABUIBHO
TpPakTOBaThb  (PU3MYECKHI  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003Ha4YEHUS M eAUHULIBI (PU3NUECKUX BEJIMYHH, HAXOAUTH (POPMYJIbL,
CBSI3bIBAIOIIME JIAaHHYIO (U3HYECKYI0 BEIMYUHY C JPYTHMMHU
BEIMYMHAMHU, CTPOUTh TpadUKd  M3YYCHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘{€CKI/IX BCJINYHH

1.5

XapaKTepu30BaTh CBOICTBa Tel, (PU3MUYECKUE SBIICHUS U TPOIIECCHI,
UCIIONIb3YSl W3YYEHHBIE 3aKOHBI, MPHU OSTOM JaBaTh CIOBECHYIO
GbopMyIHpPOBKY 3aKOHa W 3alUChIBaTh €ro  MaTeMaTH4ecKoe

BBIPAKCHUE

1.6

OOBSICHATH (PU3MYECKUE TIPOIECCHl U CBOMCTBA TEl, B TOM YHWCIIC U B
KOHTEKCTE CHUTyalUd NPAKTUKO-OPUEHTHPOBAHHOIO  XapaKTepa:
BBISIBJISTH IPUUMHHO-CJICICTBEHHBIE CBS3H, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTMYECKUX MIAroB C TMOMOIIbI0 | — 2 W3y4YeHHBIX CBOWCTBA

(bHSH‘lCCKHX HBHGHHﬁ, (1)I/I3I/I‘IGCKI/IX 3dKOHa UJIM 3aKOHOMCEPHOCTHU

1.7

pemats pacy€THbIe 3a/1a4dl B 2 — 3 NIEHCTBUS, UCIIONB3YS 3aKOHBI U
(dbopMyJIBI, CBSI3BIBAIONTNE (DM3MUYECKUE BETUYMHBI: HA OCHOBE aHAJIN3a
YCIIOBHS 3a/1a4H 3aIMCHIBATH KPATKOE YCIIOBHE, BBISIBIATH HEJTOCTATOK
JaHHBIX JJIS PEUIeHMs 3aJaud, BBIOMpATh 3aKOHBI M (OPMYIIBI,
HEOOXOAUMBIC ISl €€ pelleHHs], MPOBOIUTh PacuéThl U CPAaBHUBATH
MOJly4eHHOE 3HaueHWe (PU3MYEeCKOW BEIMYUHBI C W3BECTHBIMU

JaHHbIMU




1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOYHO PEIIUTh HPU MOMOLIA
(U3HYECKUX METOAOB, UCTIONB3YS OMHMCAHNE UCCIICIOBAHMSI, BBIICIATh
MPOBEPSIEMOE TMPEIOJIOKEHUE, OIICHUBATh MPaBUIBHOCTH TMOPSAIKA

MMpOBCACHUA UCCIICIOBAHUA, JCJIAaTh BHIBOAbI

1.9

MPOBOAMTH OMBITHl 1O HAOMIONEHUI0 (UBNYECKUX SBICHUA WIH
Gu3nYecKuXx  CBOWCTB  Tel:  (opMyIMpoBaTh  IPOBEPsiEMbIC
MPENIONIOKEeHNs, CcoOUpaTh  YCTAHOBKY M3  NPEIIONKEHHOIO

000py/I0BaHUSs, OMMCHIBATH X0 OTBITa U (POPMYIIUPOBATH BHIBOJIBI

1.10

BBITIOJIHATH TPSIMBIE HM3MEPEHUS C HCIOJIb30BAHWEM aHAJIOTOBBIX
npuOOpPOB U AATYUKOB (PU3MUECKUX BEIUYUH, CPABHUBATH PE3YJIbTAThI

M3MEpEHUH ¢ y4€TOM 3a/1aHHOI a0COIFOTHOMN MOTPENTHOCTH

NPOBOJUTH  HMCCJIECIOBAHWE  3aBUCUMOCTH  OIHOH  (U3UYECKOit
BEJIMYHMHBI OT JPYrOM C HCIOJB30BAHUEM NPSIMBIX W3MEPECHHUI:
IUIAaHUPOBaTh HCCJIEOBaHUE, COOMpaTh YCTAaHOBKY U BBINOJIHATH
U3MEpeHUs, Ccledays MpeajoKeHHOMY  IUIaHy, (UKCHPOBATH
pe3yabTaThl MOJYYEHHOM 3aBUCMMOCTH B Buie TalOaull U rpaduKoB,

ACJIaTh BBIBOJLI IO PE3YJIbTATaM UCCICAOBAHUA

1.12

IIPOBOAMTDH KOCBCHHBIC N3MCPCHUA (1)I/I3I/I‘-IGCKI/IX BCJIIMYHH:
IUIAHUPOBATb U3MCPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
CJIICays HpCI[JIO)KCHHOfI HHCTPYKIIMU, W  BBIYUCIATH 3HAYCHHUC

BCJIIMYMHBI

1.13

coOmoaTh TMpaBWia TEXHUKM O€30MacHOCTH TMpu  pabore ¢

1a00paTOpPHBIM 000y I0BaHUEM

1.14

XapaKTepu30BaTh NPUHIMIBI JEHCTBUS HM3YyYCHHBIX NPUOOPOB |
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHUA, HCIOJB3Ys
3HAaHUS O CBOMCTBaX (PU3MYECKUX SABICHMH U HEOOXOIMMBbIe

¢u3nyecKrne 3aKOHOMEPHOCTH

1.15

pacmo3HaBaTb MPOCTHIC TCXHUYCCKHEC yCTpOfICTBa 1 U3MCPUTCIILHBIC
HpI/I60pBI o CXeMaM MU CXCMATHYHBIM PUCYHKAM, COCTABJIATH CXCMBbI
QJICKTPHUYCCKUX ueneﬁ C TMOCJICAOBATCIIbHBIM W IapaJlJICJIbHBIM
COCANHCHUECM 3JICMCHTOB, pasiidasn YCJIOBHBIC 0003HaYEHHS

OJICMCHTOB JJICKTPUYCCKUX I_ICHCI;’I

1.16

NPUBOAUTH TPHUMEPHl (HAXOAWTh HH(MOPMAIMIO O MpPHUMEpax)
MPAKTUYECKOTO UCIIOJIb30BaHUS (U3NYECKUX 3HAHUI B MOBCEIHEBHOU

KU3HU JIsi  o0ecriedeHuss 0Oe30MacHOCTH TpH  OOpalieHuH ¢




npuOopaMu U TEXHUUYECKUMH YCTPOWCTBAMU, COXPAHEHUS 3/J0POBbS U

CO6J'IIOI[€HI/I${ HOPM 35KOJIOTHYECKOI'0O MOBEACHUS B oxpy;xa}omeﬁ cpeae

1.17

OCYILECTBIIATh MOUCK MH(POpMAIK (PU3NIECKOTO COJIEPKAHUS B CETH
WNHTepHeT, Ha OCHOBE HMMEKOLIMXCS 3HAHUW W IMYTEM CpaBHEHUS
JONOJTHUTENbHBIX HMCTOYHUKOB BBIIEIATh HH(POPMALUIO, KOTOpas

SIBJIIETCS IPOTUBOPEUMBON MIIM MOKET OBITH HEJIOCTOBEPHOM

1.18

WCIIOIb30BaTh TPHU  BBHINIOJHEHUM Y4YE€OHBIX 3aJaHUN  HAY4YHO-
MOMYJISIPHYIO JIUTEPaTypy (PU3UUECKOro CoAep KaHUs, CIPaBOYHBIC
Marepuaibl, pecypcbl cetu MHTepHeT; BiaAeTh NOpUEMaMH
KOHCIIEKTUPOBaHHUS TEKCTa, NMpeoOpa3oBaHus MHPOPMAIUN U3 OJHOU

3HAKOBOU CUCTEMBI B IPYTYIO

1.19

cOo3JaBaThb COOCTBEHHEIE MUCLMEHHBIE U KpaTKUC YCTHBIC COO6H.[CHI/I$I,
0000m1ast uHGOpMaIUIO W3 HECKOJIBKUX HCTOYHUKOB (DHU3NYECKOTO
CONIep’KaHusi, B TOM 4HCIE MyOJIMYHO NPEACTABISTH PE3yJIbTaThl
MPOSKTHON WM HWCCIICIOBATEIbCKON JICATEIBHOCTH, MPH ITOM
IpPaMOTHO HCIIOJIb30BaTh HM3YYCHHBIH MOHATUHHBIN ammapat Kypca

(U3MKH, CONPOBOXK/IATH BHICTYIUICHUE MPE3CHTALIUEH

1.20

NIPY BBIMOJIHEHUH YYEOHBIX MPOEKTOB M UCCIEHIOBAHHMNA (PU3NIECKUX
MIPOLIECCOB PaCHpeNeNsiTh 005 I3aHHOCTU B TPYyMIE B COOTBETCTBHH C
IIOCTAaBJICHHBIMHM 3aJadYaMM, CJICIUTh 3a BBIIIOJHCHUCM IIJIaHa
JNEWCTBUA M KOPPEKTHpPOBaTh  €ro, AaJeKBaTHO  OLICHUBATH
COOCTBEHHBI BKIAJ B JACATENBHOCTb TPYMIBI, BBICTPaWBaTh
KOMMYHHKATHBHOC B33HMOH€§ICTBI/I€, IMPOSABJIAA T'OTOBHOCTBH

pazpemiath KOHGIUKTHI
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HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

pasinvyaTtb ABJICHHUA IO OMHMCAHUIO HUX XapaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘IGCKOG SABJICHHUC

1.3

pacro3HaBaTh TPOSIBICHHE M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCIe (U3NUECKUE SBICHHUS B MPHUPO/IE,
IIPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 3a7ady B y4eOHYIO, BBIACIATH

CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUIN

1.4

ONMCHIBATh HW3yYEHHBIE CBOWCTBA Tel W (PuU3MYecKHe SBJICHUS,
UCTONb3ysd (U3NYECKHE BEIMYUHBI, IPH ONMCAHUU IPABUIBHO
TpPakTOBaThb  (PU3MYECKHI  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003Ha4YEHUS M eAUHULIBI (PU3NUECKUX BEJIMYHH, HAXOAUTH (POPMYJIbL,
CBSI3bIBAIOIIME JIAaHHYIO (U3HYECKYI0 BEIMYUHY C JPYTHMMHU
BEIMYMHAMHU, CTPOUTh TpadUKd  M3YYCHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘{€CKI/IX BCJINYHH

1.5

XapaKTepu30BaTh CBOICTBa Tel, (PU3MUYECKUE SBIICHUS U TPOIIECCHI,
UCIIONIb3YSl W3YYEHHBIE 3aKOHBI, MPHU OSTOM JaBaTh CIOBECHYIO
GbopMyIHpPOBKY 3aKOHa W 3alUChIBaTh €ro  MaTeMaTH4ecKoe

BBIPAKCHUE

1.6

OOBSICHATH (PU3NUECKHE MPOIIECCHl U CBOWMCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE€ CHUTyalMil IpaKTHUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISATh TPUYMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBSCHEHHE U3 2
— 3 JIOTMYeCcKUX IIaroB € MOMOIIBI0 2 — 3 H3yuYeHHBIX CBOICTBa

(bHSH‘lCCKHX HBHGHHﬁ, (1)I/I3I/I‘IGCKI/IX 3dKOHa UJIM 3aKOHOMCEPHOCTHU

1.7

pemate pacuéTHele 3aJayu (OMUparonMecs Ha cucreMy u3 2 — 3
YPaBHCHHIA), WCHOIB3ys 3aKOHBI ©  (OPMYIBI, CBS3BIBAOIIUC
¢du3nveckne BEIMYMHBI: HA OCHOBE aHaJM3a YCIOBHS 3a/la4d
3alMUCbIBATh KpPATKOC YCJIIOBUC, BBIABIIATH HCAOCTAIOIINEC WU
M30BITOYHBIE JaHHBIC, BEIOUPATh 3aKOHBI U (HOPMYJIbI, HEOOXOUMBIE
JUIS PeLIeHUs, TMPOBOAWTH PACUYEThl M OILICHUBATH PEaTUCTHYHOCTD

MOJIy4E€HHOT'0 3Ha4Y€HUs (PU3HUECKON BEINYNHBI




1.8

pacro3HaBath MPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh HpU HOMOIIU
(U3NYECKUX METOJIOB, WCIIONB3Ys OMMCAHUE WCCIICAOBAHUS, BBIICIITH
MpOBEPSIEMOE TPETOJIOKEHHE, OIICHWBATh TMPABUIBLHOCTh TMOPSIIKA
MPOBEICHUS] HCCIIEOBAHUs, JelaThb BBIBOJBL, HHTEPIPETUPOBATDH

pe3yNbTaThl HAOIIOICHHI 1 OIIBITOB

1.9

MPOBOJUTH OIBITHI 10 HAOMIOACHUIO (DU3MYECKUX SBICHUNA WIIH
(bU3MYECKUX CBOWCTB TENI: CAMOCTOSTENILHO COOMpATh YCTAHOBKY M3
n30BITOYHOTO Habopa 00OpYIOBaHUS, OMUCHIBATH XOJ OMNBITA M €ro

pe3ysbTaThl, (OPMYJIUPOBATH BHIBOJIBI

1.10

NPOBOIUTh TPH HEOOXOAMMOCTH CEPUI0 TPSIMBIX HW3MEPEHUH,
OmpeseNisisi CpelHee 3HAueHUE H3MepseMoil BenuuuHbl ((hoKycHOE
paccTositHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEpPUTEIBHOTO Mprdopa)

MMpOBOAUTL HCCJICIOBAHUC 3aBUCUMOCTEH (I)I/I3I/I‘-IGCKI/IX BCIIMYHUH C
HCIIOJIb30OBAHHUEM TIPAMBIX H3MGp€HHfI: IJIAaHUPOBATHL HCCICAOBAHUC,
CaMOCTOATCIIBHO CO6I/IpaTB YCTaHOBKY, (I)I/IKCI/II)OBEITL PE3yJIbTaThl
HOJIy‘-IGHHOfI 3aBUCHUMOCTH (1)H3quCKHX BCJIIMYHMH B BUIC Ta6JII/II_[I/I

rpaduKoB, JeNaTh BBIBOJBI [0 pe3yIbTaTaM UCCIIEJOBAHUS

1.12

MPOBOAWTh  KOCBEHHbIE  HM3MEpPEHHS  (PU3UYECKMX  BEJTUYMH:
IUTAHUPOBATh MU3MEpPEHHsI, COOUPaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
M BBINOJHATH HW3MEPEHHUs, Cleays MNpPEIJIOKEHHOM WHCTPYKIHH,
BBIUHUCIIATh 3HAYEHHWE BEIMYMHBI M aHAJIM3UPOBATH IIOJyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHON MOTPEIIHOCTH U3MEPEHU I

1.13

coOnrofaTh IMpaBWiIa TEXHUKH Oe3omacHOCTH Tmpu  pabore ¢

na0opaTOpHBIM 000py10BaHUEM

1.14

pa3nuyaTh OCHOBHBIE NMPHU3HAKM M3YYEHHBIX (PU3MUECKUX MOJeINeit:
MaTepuagbHas TOUKa, a0COJIFOTHO TBEPAOE TEJO, TOUCUHBIN HUCTOUHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJENb aToMa, HYKJIOHHas

MOZCJIb aTOMHOTI'O AApa

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS H3YUYEHHBIX I[PUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHUSA, HCIIOJB3Ys
3HaHUS O CBOWCTBaX (PU3UYECKUX SABICHUA U HEOOXOIMMBbIE

(bu3HYecKre 3aKOHOMEPHOCTH

1.16

HCIIOJIB30BAaTh CXEMBI MW  CXEMATHYHBIC PUCYHKH  HW3YYCHHBIX

TEXHUYECKUX YCTPOWCTB, HU3MEPUTEIIBHBIX npubopoB u




TEXHOJOTMYECKHUX IPOLECCOB MPHU PELICHUH Y4eOHO-IPaKTHUYECKUX
3a/1a4, ONTUYECKUE CXEMBI ISl TIOCTPOSHUSI M300paKEHUH B MJIOCKOM

3epKajie U coOuparoIei JrMH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALMIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOU
KU3HM 111 oOecrieueHusi 0O€30MacHOCTH TMpU  OOpalleHuu ¢
npuOOpaMy U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3[I0POBbS H

COOJIIO/ICHUS HOPM KOJIOTHYECKOT0 TIOBEICHHUS B OKpY XKaroIlei cpeie

1.18

OCYIIECTBIISATH MOUCK HH(pOpMAIHK (U3HIECKOTO CONCPKAHUS B CETH
WuTepHer, camocTosTenbHO (GOpMYyIUpys TOUCKOBBIA  3ampoc,
HaxoJIWUTh MYTU  OMNPEHEN]ICHHs]  JOCTOBEPHOCTH  MOJIyYEHHOU
nH(pOpMaAIMM Ha OCHOBE WMEIOIIMXCA 3HAHUM M JOTOJHUTEIHHBIX

HCTOYHUKOB

1.19

UCMOJNb30BaTh TPU  BBINOJHEHMM Y4YEOHBIX 3aJaHUN  HaAy4HO-
MOMYJISIPHYIO JIUTEPATypy (PU3MUECKOro COAEp)KaHUs, CIpaBOYHBIE
MaTepuainbl, pecypcbl cetu MHTepHer; Biazers  npuéMamu
KOHCIIEKTHPOBAHMs TEeKCTa, mpeoOpa3oBaHusi MHPOPMALIUU U3 OJHOU

3HAKOBOW CHCTEMBI B IPYTYIO

1.20

CO3/1aBaTb COOCTBEHHbIE NHCHbMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE HWH(OPMALUU W3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO
coJiepKaHusl, MyOJMYHO MPEACTABIATh PE3yJIbTaThl NMPOCKTHON WU
UCCIIEIOBATENIbCKOM  AEATEIBbHOCTH, IPU  3TOM  TI'PAMOTHO
KCIOJIb30BaTh M3YUYEHHbI MOHATUHWHBINA anmapaT u3y4aeMoro pasjaena
GU3MKM W CONMPOBOXKIATh BBICTYIUICHHE Npe3eHTalueld ¢ Y4EToM

0CcOOEHHOCTEH ayTMTOPUN CBEPCTHUKOB

1.21

NIPY BBIMIOJIHEHUH Y4YEOHBIX NMPOEKTOB M UCCIEIOBAHHUNA (PU3NIECKUX
MPOLIECCOB paCHpeeNsiTh 005 13aHHOCTU B TPYyMIE B COOTBETCTBHH C
IIOCTAaBJICHHBIMHM 3aJadYaMM, CJICIUTh 3a BBIIIOJHCHUCM IIJIaHa
JNEWCTBUA W KOPPEKTHpPOBaTh  €ro, AaJeKBAaTHO  OLICHUBATH
COOCTBEHHBI BKIaJ B JACATENBHOCTb TPYMIbBI, BBICTPaWBaTh
KOMMYHHKATHBHOC B33HMOH€§ICTBI/I€, IMPOSBJIAA T'OTOBHOCTB

pazpemiath KOHGIUKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

7 KUIIACC

Kon
pa3jaena

Kox

3JIEMEHTAa

IIpoBepsiemMble 31eMeHTHI COleP:KAHUSA

®U3UKA U EE POJIb B [IO3HAHNHN OKPYXXAIOIIETO MUPA

1.1

®uzuka — Hayka O mpupoAe. SBICHHS NPUPOIBI.
®usnueckue SABIEHUSA: MEXaHMYECKHE, TEIUIOBHIE,

OJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLBIC

1.2

Ouznyeckue BeduuyuHbl. M3Mepenune  usmueckux
BenuuuH.  @usuueckue  npubopsl.  [lorpemHocTs

u3MepeHnii. MexxayHapoaHas CUCTEMA €IMHMI]

1.3

EctecTBeHHOHay4yHBIH METOJ MO3HAHMS: HaOJIO/EHUE,
IIOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBMIKEHUE TMIIOTES,
OKCIIEPUMEHT 10 TMpPOBEpPKEe THIIOTE3, OObICHEHHE

HAOJIFOAEMOT'O SIBJICHUS

1.4

Onucanne pU3NYECKUX SBJICHUN C TTOMOIIBIO MOJIETIeH

1.5

[TpakTrueckue paboOTHI:

N3mepenue paccTossHUAMN.

N3mepenne 00bEMa )KUIKOCTH U TBEPIOTO T,
Omnpenenenue pa3sMepoOB MaJbIX TEI.

N3mepenne Ttemneparypsl HNpH MOMOLIM KUAKOCTHOTO

TCPMOMCTpPA U JaTYHKa TEMIICPATYPbI

ITEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHNU BEIIIECTBA

2.1

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIbI, UX Pa3MEpBHI.
OnbIThl,  JOKa3bIBAIOLIUE  JMCKPETHOE  CTPOCHHUE

BCIICCTBA

2.2

JBwxenue wyactuy  BemectBa. CBs3b  CKOPOCTH
JBIDKEHUS YacTUI[ C TeMmmepaTypou. bBpoyHOBCKoe

nBuxkeHue, Tuddys3us

23

BzauMoneiicTBue 4acTHI BEIIECTBA: MPUTAKCHUC U

OTTAaJIKUBaHHUEC




24

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHE Ta30B,
KUAKOCTEH W TBEPABIX  (KPUCTATUYECKHX)  TEll.
B3anmocBsI3p Mexy CBOWCTBAaMH BEIIECTB B Pa3HbBIX
arperaTHhIX COCTOSIHMSIX U HUX ATOMHO-MOJIEKYJISIPHBIM

CTpOCHHEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOBI

2.6

[TpakTrueckue paboTHI:

Ounenka guamMeTpa aToMa METOAOM  pAIoB  (C
UCTIONB30BaHUEM (oTorpaduii).

OnbITH IO HAOTFOICHUIO TETUIOBOTO PACIITMPEHHS T'a30B.
OnbIThI o O0HapY>KEHHIO necTBus 9701

MOJIEKYJIIPHOTO MPUTSHKEHUS

JIBDKEHUE U B3BAUMOJIEMCTBUE TEJI

11 Mexanunueckoe JIBUKECHHE. PaBHOMEpHOE 31
' HEpPaBHOMEPHOE JIBUKCHHE
32 Ckopoctb. CpenHsst CKOpPOCTb IIpU HEPABHOMEPHOM
' JBWKEHHUU. Pacuér myTH ¥ BpeMEeHM JIBH>KEHUS
SBnenne uHepuuu. 3akoH MHepuuu. B3aumopeiictBue
33 TeJ KaK IPUYMHA U3MEHEHUS! CKOPOCTH JIBHXKEHHMS TEIl.
Macca xak Mepa HHEPTHOCTH Teja
14 [InotHOoCTh BeniecTBa. CBA3b INIOTHOCTH C KOJUYECTBOM
' MOJIEKYJI B €JUHHILIE 00bEMA BEILIECTBA
3.5 Cuita KaKk XapakTepUCTHKA B3aUMOJICHCTBHUS TEJ
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl c
' IIOMOILBIO TMHAMOMETpPA
37 SIBnenue TAroteHus M cuia Tsokectd. Cuila TSXKECTH Ha
' Ipyrux mianerax. Bec tena. HeBecomocTh
33 Cuna tpeHusa. TpeHHE CKOJBXEHHS U TPEHHE IOKOS.
' Tpenue B npupoJIe U TEXHUKE
1.9 CrnoxxeHue cui, HaNpaBICHHBIX 110 OJHOM MPSIMOH.
' PaBHOelcTBYIOIIASA CHIT
[IpakTuyeckue pabOTHI:
3.10

Onpenenenue CKOPOCTH PABHOMEPHOIO  JIBHIKEHUS

(mapHKa B KHUIKOCTH, MOICIIN QJICKTPHUICCKOI'O




aBToMoOmWIs u Tak pganee). OmpeneneHue cpenHei
CKOPOCTH CKOJBKEHHS Opycka WM IIapukKa I0
HaKJIIOHHOM  1uiockocTu. OmpeneneHue  IUIOTHOCTH
TBEPIOTO Tena. OnBITHI, JTEMOHCTPUPYIOIIINE
3aBHCUMOCTh pacTsKeHus (aedopmaruu) mpy>KUHbBl OT
OPWIOKEHHON  cuibl.  ONBITBL, JAEMOHCTPUPYIOIINE
3aBHCUMOCTb CHJIbI TPEHHS CKOJIbXKEHHsSI OT Beca Tejla U

XapakTepa COIMMPHUKACAIOIINXCA HOBCpXHOCTCﬁ

OusnuecKe SIBICHUSI B IPUPOJE: MIPUMEPBI JIBUKEHUS C

3.11 pa3IMYHBIMU CKOPOCTSIMHU B >KMBOM M HEKUBOM MpUpoe,
JICHICTBHE CHJIBI TPEHUS B IPUPOJIC U TEXHUKE
3.12 TexHu4eckue ycTpoicTBa: JMHAMOMETP, MOAIIUITHUKA
JIABJIEHME TBEPJIbIX TEJI, )KUJIKOCTEHN 1 I'A30B
al HaBnenune TBEpmoro Tena. CrocoObl yMEHBIIEHUS U
' YBEJIUYCHUS TABICHUS
47 JlaBienue raza. 3aBUCUMOCTD JIaBJICHUS Ta3a OT 00bEMa,
' TEeMIIepaTypbl
43 [lepenaua naBiieHHs] TBEPABIMU TEJIAMH, KUJIKOCTAMHU U
' razamu. 3akoH [lackains. [ITHeBMaTH4YeCcKre MaliHbI
3aBUCUMOCTh  JIaBJICHUSA JKMJIKOCTM OT  TJIyOHWHBI.
4.4 ['unpocratuaeckuii mapagokc. CooOIIArONTHECS COCYIbI.
I'mppaBnuueckre MeXaHU3MBbI
Atmocdepa 3emnn u atmocepHoe gapnenue. Ipuunnel
45 CyIIECTBOBaHUS BO3AYIIHOW 000mouku 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EpPHOTO aBICHHS OT
BBICOTHI HaJ] YPOBHEM MOPSI
46 U3mepenne armocdepHoro nasneHus. [Ilpubopst mns
' u3MepeHus aTMOC(HEPHOro AaBJICHUS
JlelictBue XUAKOCTH M Ta3a Ha NOTPYKEHHOE B HUX
4.7 Teno. BrelTankuBaromas (apxuMenoBa) cuwia. 3aKoH
Apxumena
4.8 [1naBanue ten. BoznyxonnaBanue
49 [TpakTrueckue paboTHI:

Wccnegopanne 3aBHCHUMOCTH Beca Tela B BOJE OT




00béMa TOTrpyXEHHOWM B IKHAKOCTH YacTH Teja.
OrnpezenieHre BbITAIKUBAIONIEH CUIIbI, IEUCTBYIOIIEH Ha
TENo,  MNOrpy:k€HHOe B  KuIKocTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKHUBAIOUIEH CHJIbI, JAEHCTBYIOLIECH
HAa TEJIO0 B IKUIKOCTH, OT Macchl Tena. OMbITHI,
JEMOHCTPHUPYIOIME  3aBUCHMOCTh  BBITAJIKMBAIOLIEH
CWJIBI, IEHCTBYIOIICH HA TENO B JKUAKOCTHU, OT 00BEMA
MOTPYKEHHOW B KUIKOCTh YaCTH TeJIa U OT TUIOTHOCTH
JKUAJIKOCTH. KonctpynpoBanne  apeomerpa Wi

KOHCTPYUpOBaHHE  JIOOKM U  OINpelelneHue e

Ipy30H0bEMHOCTH

Ousnyeckue  ABJICHUS B MPUPOJE:  BIMSHUE
4.10 aTMoc(hepHOTro JaBJICHHS HA )KUBOW OpraHU3M, TJIABAHNE

pBIO

TexHuyeckue yCTpOHCTBA: COOOLIAIONIMECS COCYIbI,
411 YCTPOMCTBO BOJAONPOBOJA, TUIAPABIMYECKUN IIpECC,

MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC,

apeoMeTp

PABOTA, MOITHOCTD, OHEPT YA

5.1 Mexanunueckast pabota
5.2 Mexanudeckast MOITHOCTb
53 [IpocThie MeXaHWU3MBI: pbIYar, OJIOK, HaKJIOHHAs
' mockocThb. [IpaBuiio paBHOBECUS pblyara
54 [TpumeHeHre paBuiia paBHOBECHS pblyara K OJIOKy
«3omotoe  mpaBwino»  MexaHuku.  Koaddunuent
5.5 II0JIE3HOTO JNEUCTBHUS MEXaHU3MOB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHnManbHas SHEPTUU TeJla, MOJHATOr0 Had 3eMIIEH
5.7 Kunernueckas sHeprus
53 [lonnast mexaHuueckass SHeprus. 3aKOH HU3MEHEHUS U
' COXpaHEHUsI MEXaHWYECKON IHEPTUN
[TpakTrueckue pabOTHI:
59

OHpe)IeJ'ICHI/Ie pa6OTH CUJIbl TPCHUA IIPHU PABHOMCPHOM

JBMOKCHHHM TCJIa 110 I‘OpI/I?;OHTaJIBHOI\/JI IMOBCPXHOCTH.




Uccnenoanue YCIIOBUM paBHOBECHS pbryara.
Wsmepenne KIIJ] HakionHoi mniockoctu. M3ydenue

3aKOHAa COXpaHCHUA MEXaHUYIECKOM SHEPTrUn

du3nyeckue SBICHUS B mnpupogec: pblHaru B TCIIC

5.10
JelnoBeKa
TexHuuyeckue yCTpOMCTBA: pblUar, IOABWKHBIA U
5.11 HETMOJABMKHBIM OJOKHM, HAKIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KJIACC
Kon Kox
IIpoBepsieMble 3JIEMEHTHI COIEPKAHUSA
pa3nena 3JIEeMEHTA
TEIIJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHHUSI  MOJIEKYISIPHO-KMHETHYECKOU
61 TEOpUU CTPOCHMS BellecTBa. Macca ©  pa3Mepbl
' Mosiekys.  OmbITBI, TOATBEPXKIAIONINE  OCHOBHBIE
MOJIOKEHUSI MOJIEKYJIIPHOKMHETUYECKON TEOPUU
Mogenu  TBEPAOro, JKUAKOIO M razoo0pa3zHOro
6.2 coctosiHUI BemiecTBa. Kpucramnmdeckue u aMmopdHbie
Tena
OObsicHEHHE CBOMCTB ra3oB, KUIKOCTEH W TBEPABIX TEI
6.3 Ha OCHOBE [IOJIOXKEHUU MOJIEKYJIAPHOKMHETUYECKOU
6
TEOpUHU
6.4 CMaumnBaHUe U KaWJUISIPHBIE SBJICHUS
6.5 TennoBoe paciiMpeHne U cKaTue
66 Temneparypa. CBsi3zb TeMmmeparypsl €O CKOPOCTBIO
' TCIIOBOI'O JBMIKCHHUS YaCTHUI]
67 Baytpennss sneprusi. CriocoObl H3MEHEHHsI BHYTPEHHEH
. SHEPTruM: TeIIonepeaaya U COBEpIICHUE padOThI
63 Buapl teruonepenaun: TENIONPOBOIHOCTb, KOHBEKIIHS,
' W3JIy4YCHHE
6.9 KonnuectBo  TemwioTel.  YaenpHas — TEIIOEMKOCTH




BEIECTBA

TemnooOMeH H TEIUIOBOE paBHOBECHUC. YPaBHeHI/IC

6.10
TEIUIOBOTO OanmaHca
611 [InaBnenue u oTBep/IeBaHNE KPUCTATUNIMYECKUX BEIICCTB.
' VY nenbHas TEOTa IUIABJICHUS
[TapooOpa3zoBanne u  KoHAeHcanus. VcmapeHue.
610 Kunenne. VYpaenpHas  TemoTa  MmapooOpa3oBaHUS.
. 3aBUCUMOCTb TEMIIEPATypbl KUIEHUS OT aTMOC(HEPHOTO
JABJICHUS
6.13 Bnaxnocts Bo3yxa
6.14 OHeprus TOIINBA. Y IebHAas TEIIOTa CTOPaHus
[Ipuntuner  padotel  TermmoBeix — aBuratene  KIIJ]
6.15 TEIJIOBOro ABuratesns. TemioBble ABUTraTeNd W 3aliuTa
OKpY>Karolleu cpebl
3aK0OH COXpaHEHHUs U MPEBPAIIECHUS SHEPTUH B TETUIOBBIX
6.16
rporeccax
[TpakTudeckue paboOTHI:
OnbIThI o 00HapYKEHUIO JeHCTBUS cUII
MOJICKYJISIPHOTO TIPUTSIKEHUSI.
OneITel 1O BBIPAIIMBAHUIO KPUCTAUIOB MNOBAapPEHHOU
COJIM WJIM caxapa.
OnbITl O HAOJIIOICHUIO TETUIOBOTO PACIIMPEHUS ra30B,
KUIKOCTEH U TBEPABIX TEIL.
6.17 Omnpenenenue AaBlieHUs BO3ayxa B OajsIoHe IIPHUIIA.

OnbITEI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JIaBICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WM OXJIaXKICHUS.
[IpoBepka ruMOTE3bl JIMHEHHON 3aBUCHUMOCTH JJIMHBI
CTOJIOMKA JKHJIKOCTH B TEPMOMETPHYECKON TpyOKe OT
TEeMIIepaTyphbl.

HaGntonenne n3MeHeHHs] BHYTPEHHEH SHEpruM Tela B
pe3yJbTaTe Teronepeaadu 1 paboThl BHEITHUX CHIL.

I/ICCHG,Z[OBEIHI/IG SIBJICHUS TEII000OMeHa IIpru CMCIIMBAHUN




XOJIOJTHOM Y TOpSIY€il BOJBI.

OnpeneneHre KOJWYECTBA  TEIUIOTHI, IOJYYEHHOIO
BOI[Oﬁ HpI/I TCHHOO6M€H€ C HanCTBIM MCTAJINYCCKHUM
LIUIAHAPOM.

Onpenenenue yaeabHOU TEIIOEMKOCTH BEIIECTBA.
HccenenoBanue nporiecca CrapeHusl.

Onpe;[eneHHe OTHOCHTCHLHOP'I BJIAKHOCTHU BOSILyXEl.

Omnpenenenue yaeapHON TEMIOTHI IUIABICHHUS JIbJA.

6.18

@dusnueckre SBICHUS B MPHUPOJAE: MOBEPXHOCTHOE
HATSDKEHME W KaNmWULIPHBIE SBIEHUS B MPHPOJE,
KpUCTaJIJIbl B IpUpoJie, u3nydeHue CoiHla, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa,

WHes, CHeTa.

6.19

TexHnyeckue  yCTpoOMCTBAa:  KalWJUIAPBL, MPUMEPHI
HCIIOJIb30BaHUsl KPUCTAJUIOB, >KMJIKOCTHBI TEPMOMETP,
JaTYUK TEMIIepaTypbl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, THTPOMETpPBI, ICUXPOMETp, NapoBas TypOuHa,

ABUT'ATCJIb BHYTPCHHCTO CTOPAHUA.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 OnexTpusanus Tei. /[Ba poaa 31eKTpUUECKUX 3apsI0B
B3aumopeiictBue 3apsokeHHBIX  Tell.  3akoH  Kynona

7.2 (3aBHCUMOCTB CHJIBI B3aUMOJAEHUCTBHS 3apsKEHHBIX TEIl OT
BEJIMYMHBI 3aPs/I0B U PACCTOSTHUSI MEXTY TEJIaMH)
DnekTpudeckoe nosie. Hanpssk€HHOCTh 3JIEKTPUYECKOTO

7.3 nosist. [lpuHnmn cyneprno3unmu 3J€KTPUYECKHUX IOJei
(Ha KAYECTBEHHOM YpPOBHE)
Hocurenn »snexkTpuyeckux 3apsiioB. JIeMEHTapHbII

7.4 anektpuueckuid 3apsaa. Ctpoenue aroma. [IpoBogHUKN 1
JTURIIEKTPUKU

7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

6 DNeKTpuyecKuid  TOK.  YCIOBHUS  CYIIECTBOBaHUS

SJICKTPHUYECKOI'O TOKA. M CTOYHHKY NOCTOSIHHOTO TOKa




HevictBus 3JIEKTPUYECKOTO TOKa (TerutoBoe,

7.7 XUMHUYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
JKUJIKOCTSIX M razax
o Onextpuueckas uenb. Cuia TOKa. OJIEKTPUUYECKOE
' HaIpsKEHUE
79 ComnpotuBnenue MIPOBOJIHUKA. VY nensHOE
‘ COMPOTHUBJICHUE BEIIECTBA
7.10 3axon OMma U1 ydacTKa Lenu
[locnenoBarenpHOE W HapajUIeIbHOE  COEAMHEHHUE
7.11
MIPOBOJIHUKOB
PaGota ¥ MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenna
713 DJeKTpUYeCKue IeNH W TOTPEOUTENH SIEKTPUUYECKOU
' sHepruu B ObiTy. KopoTkoe 3aMbIkaHue
[TocrossuHble MarHuThl. B3ammMoaencTBUE NOCTOSTHHBIX
7.14
MarHuTOB
715 MarnutHoe mnosie. MarHuTHoe mTojie 3eMIM U €ro
' 3HAUYEHUE IS )KU3HU Ha 3emiie
716 OmnbiT Opcrena. MaruuTHoe 1oJie AIEKTPUYECKOTO TOKA.
' [IpuMeHeHne 31EeKTPOMarHuTOB B TEXHUKE
JlelicTBe MarHUTHOTO MOJS HAa MNPOBOAHUK C TOKOM.
717 DNeKTpOABUTATENb MOCTOSTHHOTO TOKa. Mcmonb3oBaHue
. AJIEKTPOJIBUraTeIel B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpaHCIopTe
Oneitel  @apanes.  SIBiaeHHE  3IEKTPOMArHUTHOU
7.18
nHaykuuu. [Ipasumno Jlenna
DJIEKTPOreHeparTop. Crioco6b1 MOJTy4YEeHUS
7.19 AJIEKTPUYECKON  DHEPrum. DIIEKTPOCTaHIIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH
[IpakTuueckue padbOTHI:
7.20 OnbITH 110 HAOTIOMCHUIO DJICKTPU3AIUN TEJT WUHIYKIIHEH

" 1IpH COIIPUKOCHOBCHUU.




UccnenoBanue nAEMCTBHS SIEKTPUYECKOrO IO  Ha
MIPOBOJIHUKH U TUAJIEKTPUKH.

COopka u mpoBepka pabOThl 3JIEKTPUUYECKOH Ienu
IIOCTOSIHHOTO TOKa.

W3mepenue u peryampoBaHUe CUIIbI TOKA.

N3mepenue u peryaupoBaHue HAIPSHKCHMUS.
UccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UIYILETO Yepe3
pPE3UCTOp, OT COMPOTHUBIICHUS PE3UCTOpPA U HAIPSIKEHUS
Ha PEe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOLIUE 3aBHCHUMOCTh
AJEKTPUYECKOTO COIMPOTHUBJICHUS MPOBOJHUKA OT €ro
JUIMHBI, IJIOLIa/I4 ONIEPEYHOI0 CEUEHUs U MaTepuana.
[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUW — TPU
MOCJIEIOBATEIbHOM ~ COEAMHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuia sl CHIbI TOKa MPU NapajljIeIbHOM
CoemMHEHHH  pe3uctopoB.  Ompexnenenue  pabOTHI
JNEKTPUYECKOTO TOKA, MAYLIETO Yepe3 Ppe3UcCTop.
OnpeneneHre  MOIIHOCTH — 3JEKTPUYECKOIO  TOKa,
BBLICIISIEMON Ha pe3ucrtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKa, UIYIIETO Yepe3 JIAMIIOYKY, OT HAaINpsKEHUS
Ha Heil. Onpenenenue KII/[ narpesarens. MccnenoBanue
MarHuTHOTO B3aWMOJEHCTBUSA TOCTOSIHHBIX MAarHUTOB.
N3yueHnrne MarHuTHOTO OISl TOCTOSIHHBIX MarHUTOB MIPHU
UX o0benMHEHHMM W pazaeneHun. VcciemoBanwue
JNEUCTBHUS SJIEKTPUYECKOr0 TOKA HA MarHUTHYIO CTPEJIKY.
OneITel, JEMOHCTPHUPYIOLIUME  3aBUCUMOCTb  CHJIBI
B3aUMOJICHCTBUSL KaTYIIKH C TOKOM M MarHuTa OT CHUJIbI
TOKa W HampaBlieHUd TOKa B Karymke. M3ydeHue

JIEUCTBUSL MarHUTHOTO IIOJIS Ha IMPOBOJHUK C TOKOM.

KonctpyupoBanue U U3yyeHue paboThI
JJIEKTPOABUIATEIIA. H3smepenue KILJ
ANIEKTPOJIBUraTeNIbHOM  ycTaHOBKM.  ONBITBI 1O

HUCCICIOBAaHUIO SIBJICHUA BHGKTPOMaFHHTHOfI HWHIAYKIWHA:

HUCCIICIOBAHNE HW3MEHEHUM 3HAa4YeHUs u HaIlpaBJICHU A




HHAYKIOUMOHHOI'O TOKa

7.21

@dusnueckue SABICHUS B IPUPOAE: DIIEKTPUUYECKHE
ABNICHUA B  aTMocdepe, OJICKTPUYECTBO  KHMBBIX
OpPTaHU3MOB, MarHUTHOE TIOJIe 3eMIIH, Apei] MOIIOCOB,
POJIb MArHUTHOTO IOJIS JJIS JKW3HU Ha 3eMiie, MOJIIpHOe

CHAHUC

7.22

TexHu4ecKue yCTpPOMCTBA: JJIEKTPOCKOI, aMIepMerp,
BOJIbTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPIuH,
JIEKTPOOCBETUTENbHBIE  NMPHOOPBI,  HArpeBaTENIbHbIE
AJIEKTPONPUOOPHI (mpumepsl), JIEKTPUUECKUE
MPEAOXPAHUTENIH, DJIEKTPOMArHUT, JJIEKTPOJBUIaTElb

MMOCTOAHHOI'O TOKA, rTCHEPATOP MOCTOAHHOTO TOKA

9 KJIACC
Kon
paznen Kog snementa [IpoBepsiembie 371IEMEHTHI COAEPKAHUS
a
MEXAHUWYECKUE ABJIEHU A
g1 Mexannueckoe JBWXEHUE. MarepuanbHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCHUTEILHOCTh MEXaHUYECKOTO JBMKEHHUS
8.3 PaBHOMEpPHOE NPSAMOJIMHENHOE IBUKEHHE
HepaBHoMepHoe mnpsimosivHeiiHoe nBrkenue. CpemHsis
8.4 W MTHOBEHHasi CKOPOCThb Tejla MPU HEPABHOMEPHOM
8 JIBHJKCHUHA
a5 YckopeHue. PaBHOyCKOpeHHOE IIPSAMOJIMHEMHOE
' JIBIDKCHHE
8.6 CsobOoanoe magenue. OnsITel [anuies
PaBHOMepHOEe ABMXKEHHE MO OKpykHOCTH. I[lepuon u
8.7 yacTtota obOpamieHus. JIuHeiHas U yriioBas CKOPOCTH.
[lenTpOCTpEMUTENBLHOE YCKOPEHUE
8.8 [TepBriit 3akoH HproTOHA




8.9

Bropotii 3akon Herotona

8.10 Tpetuii 3akon HeroToHa
8.11 [TpuHIIMTT CynEeprO3UIIUN CHTT
8.12 Cuna ynpyrocru. 3akoH ['yka
8 13 Cuna TpeHus: cujla TPEHUS CKOJBXEHUS, CHJIa TPEHHS
' MOKOS1, APYTHUE BUIBI TPCHHS
S 14 Cuna TSXKECTM W 3aKOH BCEMHPHOTO TATOTEHUS.
' YckopeHnue cBOOOIHOTO MaieHus
%15 Jewxenne tuaner  Bokpyr  Connma.  Ilepsas
' KOCMHU4€ecKasi ckopocTb. HeBecoMOCTh U neperpys3ku
S 16 PaBHOBecue maTepuanbHON TOUKH. AOCOTIOTHO TBEPI0E
' TEJ0
817 PaBHOBecue TBEpPAOro Tema € 3aKPEIUIEHHOM OCBIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TshkecTn
8.18 WNmnynec Tena. I3menenune ummnynbca. UMnynbsc cuiiel
8.19 3aKOH COXpaHEeHMsI UMITyJIbCa
8.20 PeakTtuBHOE IBHKEHUE
8.21 Mexanudeckas paboTa U MOIITHOCTh
82 PabGora cun Tsxectw, ynpyroctv, TpeHus. CBs3b
' SHEPTUu 1 paboThI
823 [loreHunanbHass dSHeprus Tejla, MOAHATOrO  Haj
' MTOBEPXHOCTHIO 3eMJIN
8.24 [ToreHmanpHas SHEPTUs CKATOW MPYKUHbI
Kunernueckass »Heprus. Teopema o0 KHHETHYECKOU
8.25
SHEPrumn
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON IHEPTUU
[IpakTuueckue padbOThI:
Omnpenenenue cpefHeil CKOPOCTH CKOJIbKEHUS Opycka
WIM JBIWKEHUS IIapUKa IO HAKJIOHHOW IUIOCKOCTH.
297 Omnpenenenre yCKOpeHUs! Tella MPHU PaBHOYCKOPEHHOM

JBUKEHUH I10 HAKJIOHHOU IIJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH IIYTH OT BpPEMEHHM IIPH
PaBHOYCKOPEHHOM JBI)KEHUH 0e3 HadalbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bl: €CIM IPU PABHOYCKOPEHHOM




JBWKEHUN 0e3 HadallbHOW CKOPOCTH ITyTH OTHOCSTCS
KaK psI HEYETHBIX YHCET, TO COOTBETCTBYIOIIHE
MPOMENKYTKH BPEMEHU OJJMHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHJIbI TPEHHS CKOJIBKEHUS
OT CWIbl HOpManbHOro JnamieHus. Omnpenenenue
kod(ddurmenta TpeHUs ckoibxkeHus. OmnpenencHue
KECTKOCTH TMpy)kuHBL. OnpenencHue padOThl CHIIBI
TpeHUd TpU PABHOMEPHOM [BIDKEHHH Tejla IIO
TOPU30HTANBHONM MOBepXHOCTH. OrmpeneneHue padOThI
CHUIIBI  yIPYrOCTM  IpU  INOABEME  Ipy3a C
UCTIOJIb30BAHUEM  HETOJBIXKHOTO W TOJBUXKHOTO

0JIOKOB

dusznyeckue SIBICHUS B nmpupoac: NMpujIrvBbl U OTJIMBBI,

8.28 nBWKeHre TiaHeT COJIHEUHOW CHUCTEMBI, PEAKTUBHOE
JIBJKEHUE KUBBIX OPraHU3MOB
229 TexHuueckue  yCTpOWCTBA:  CHUIOMETP,  JIaTYHUKHU

MIOJIO’KEHUSI, PACCTOSIHUS U YCKOPEHUSI, PaKEeThI

MEXAHUYECKHUE KOJIEBAHWA 11 BOJIHBI

KonebarensHoe JABUIKCHUC. OCHOBHBIE XapaKTCPHUCTUKHU

> KOJICOAHUH: IEpHO/, YacTOTa, AMIUIUTY 1A
99 MareMatnueckuit u IIPY>KWHHBIN MasITHUKHU.
' [IpeBparenue sHepruu Npu KouedaTeIbHOM IBUKEHUU
93 3aryxawomue KosneOaHus. BbIHYyXJIeHHbIE KOJeOaHMUs.
' Pe3onanc
Mexanudeckre BOJIHBL. CBOMCTBA MEXaHUYECKUX BOJIH.
94 [IpononbHBIE M MONEpedHbIe BOJIHBL. [[1MHA BOJHBI U
' CKOPOCTb €€ pacnpocTpaHeHHsl. MeXaHUYECKUEe BOJIHBI
B TBEPJIOM TeJle, CEHCMUYECKHUE BOJIHBI
9.5 3ByK. ['poMKOCTH M BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 HNHuppa3Byk u ynbpTpasByk
[TpakTudeckue paboOThI:
9.7 OmnpeneneHue 4YacToThl M TNepHoAa  KoJjeOaHHiA

MaATEMAaTHUYCCKOI'O MassiTHHUKA.

OHpCI[eJ'IeHI/IC YaCTOTbI n rnepuoga KOJIeOaHMI




MPYXUHHOT'O MasiTHUKA

HccnenmoBanne 3aBUCHUMOCTH  TMepUoja  KOJeOaHHA
MOJBEIICHHOT0 K HUTU Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCHUMOCTH  Iepuojia  KoyieOaHHi
MPY>KUHHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka
HE3aBHCHMOCTH nepuoaa Kosie0aHuit rpysa,
MOJIBEIIEHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH

npyXuHbl. M3MepeHue yckopeHusi CBOOOIHOTO MaIeHus

dusnueckue SIBICHUS B MPUPOE: BOCIPHUSATHE 3BYKOB

9.8 JKUBOTHBIMH, 3EMJICTPSACEHUE, CEMCMUYECKUE BOJIHBI,
IyHaMH, 9XO0
09 TexHuueckue yCTpOMCTBA: 3XOJOT, HCIOJIb30BaHUE

YJIBTPa3ByKa B ObITY M TEXHUKE

SJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DJIEKTPOMAarHuTHOE TOJIe. DIIEKTPOMArHUTHBIE BOJIHBI.

101 CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
10.2 [IIkana 3n€KTpOMarHUTHHIX BOJIH
103 DnekTpoMarouTHas mnpupoaa ceta. CKOpOCTh CBeTa.
. BoJsiHOBBIE CBOMCTBA CBETA
10 [TpakTuyeckue paboTHI:
10.4 N3ydyeHune CBOWMCTB  3JIEKTPOMArHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO TeneoHa
dwusnveckre SBICHUS B NPUPOJE: OHOJIOTHYECKOE
10.5 JIEHCTBHE BHUJIUMOTO, ybTpaduoIeTOBOrO 51
PEHTI€HOBCKOTO U3JTy4YEeHHI
10.6 Texnuueckue YCTpOWCTBA: HCIIOJIb30BaHUE
' AJIEKTPOMATHUTHBIX BOJIH JJISI COTOBOM CBSI3H
CBETOBBIE ABJIEHUA
11.1 JlydeBast mozenb cBera. IcTouHMKY cBeTa
11.2 [IpsamonuHeitHOE pacIpOCTpaHEHUE CBETA
11 13 OTtpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpaKEHUs

CBCTa

11.4

[lpenomnenne cBera. 3aKoH TIPEJOMIICHHUS CBETA.

[TomHOE BHYTpEHHEE OTpakeHUE CBETa




11.5

JIunza. Xop tyuei B JIMH3E

11.6

OnTuueckas cucreMa QoroarnmnapaTa, MHKpPOCKONa u

TCIICCKOIIa

11.7

I'ma3 kak onruyeckas cucreMa. biau3opykocTs u

JAJIbHO30PKOCTH

11.8

Paznoxenune 6emoro ceeta B criektp. OnbiTel HeloTOHA.

Cnoxenue CIICKTPAJIbHBIX IBETOB. I[chepcml CBCTa

[TpakTuyeckue paboOTHI:

HccrnenoBanre  3aBUCHMOCTH  yIVIa  OTPaKECHHS
CBETOBOTO JIy4a OT yTIJia Ma/ICHHS.

H3yyeHne xapakTepUCTHK H300pa)KCHUsS MpeaMeTa B
IIOCKOM 3epKaJie.

HccnenoBanne  3aBHCHUMOCTH — yTyla  NPEIOMIICHHS

CBC€TOBOI'0 J1y4a OT yrjia maacHus Ha 'paHULC «BO3AYX —

11.9 CTEKJIO».
[Tomyyenne u300pakeHUH C TMOMOIIBIO coOMparomien
JIMH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSHHUSI M ONTHYECKOM
CHJIBI COOMpArOLIEeH JINH3HI.
OMBITHI IO Pa3I0KEHUIO OETIOr0 CBETA B CIEKTP.
OnpITel MO BOCHPUATHIO I[BETA MPEAMETOB IMpPU HX
HaOJII0IEHUH Yepe3 [IBETOBbIE (DUIBTPHI
dusnueckue sABICHUs B npupoze: 3arMeHus CoaHua u
11.10 JlyHbl, 1iBETA TEJN, ONTHYECKUE SIBIICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
111 TexHnueckue yCTpOiicTBa: OUKH, HIEPUCKOTI,
' ¢doToamnmapar, ONTHYECKHUE CBETOBOIbI
KBAHTOBBIE SABJIEHU A
11 Onwitel  Pesepdopna u 1utanerapHas MoJzelb aTroma.
' Mogens aroma bopa
12 129 Hcnyckanue M NOMVIOLIEHHE CBETa aTOMOM. KBaHTBHI
' JInnelyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTh. Anb(a, 6eTa- ¥ raMMa-u3ITydeHUs
12.4

Crpoenune aromHoro szapa. HyxionHas Moxenb




aToMHOTO sipa. M30Tomnsl

PannoaktuBHbie mnpeBpameHus. llepuon momypacnana

12.5
aTOMHBIX sIAep
126 SnepHble peakuuu. 3aKOHBI COXPaHEHUS 3apsI0BOrO U
' MacCOBOT'O YHCEII
12.7 DHeprusi CBA3M aTOMHBIX sijiep. CBsI3b MacChl U SHEPTUU
123 Peakuuu cunresa u nenenus saep. IcTOYHUKH 3HEprun
' CounHua u 3BE31
129 Snepnas osHepretuka. JleWicTBHUE  paIMOAKTHUBHBIX
' M3JIy4eHHUI Ha )KUBbIE OPTaHU3MBI
[TpakTudeckue paboOThI:
HaGnroneHue CIUIOIIHBIX W JIMHEHYATBIX CIEKTPOB
W3IIy4YCHHUS.
12.10
HccnenoBaHue TPEKOB: U3MEPEHUE DHEPTHUM YaACTHULIBI
10 TOPMO3HOMY ITyTH (110 (hoTOrpadusim).
W3mepenne paaroakTuBHOTO GoHa
dusnueckre ABICHUS B INPUPOJE: €CTECTBEHHBIN
pasvoaKTUBHBII ¢om, KOCMUYECKHE JIy4H,
12.11 pPaIOaKTUBHOE W3JyYEHUE MPUPOJTHBIX MHUHEPAJIOB,
JICUCTBUE PAJMOAKTUBHBIX W3JIyYCHUH HA OpraHu3M
YeJI0BeKa
12 TexHuueckue YCTpOMCTBA: CIIEKTPOCKOII,

WHJUBUlyaJIbHBIA JO3UMETP, Kamepa Buinbcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaAHMS K NMPEAMETHBIM pe3yJbTaTaM
0a30BOIr0 YPOBHSI 0CBOEHHSI OCHOBHOM 00pa3oBaTeIbHOM
NMPorpaMMbl OCHOBHOTI'0 0011ero oopa3oBanusi Ha ocHoBe ®I'OC

[lonumanue ponu  (QU3MKM B HAydyHOM  KapTUHE  MUDA;
c(OpMHPOBAHHOCTh 0A30BBIX MPEJICTABIEHUH O 3aKOHOMEPHOI CBA3U
U TI03HAaBa€MOCTH SIBJICHUM IPUPOJBI, O PpOJIM DKCIEPUMEHTA B
¢usuke, o cucreMooOpasywmeld poiaun (GU3MKK B Pa3BUTHU
€CTeCTBEHHbIX HayK, TEXHHUKH M TEXHOJOTHH, 00 3BOIIONHU
¢bu3nyecKux 3HAHUM U UX POJIM B LIEJIOCTHOM €CTeCTBEHHOHAYYHOMU
KapTHMHE MHpa, O BKIAJE POCCHUICKMX U 3apyOeKHBIX YUEHBIX-
(GU3NKOB B pa3BUTHE HAYKH, OOBSCHEHHE TPOIECCOB OKPYKAIOIIETO

MHUpa, pa3BUTHC TCXHHUKH U TEXHOJIOTHI

3HaHMS O BHJAX MaTepuu (BEIIECTBO U TOJE), O ABMKEHHU Kak
croco0e CyIIeCTBOBAHUS MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOW TEOPHU
CTpOCHHsI BellecTBa, O (U3NYECKOM CYITHOCTU SIBICHUN NPUPOIBI
(MEXaHMYECKUX, TEIJIOBBIX, JJICKTPOMArHUTHBIX H KBAaHTOBBIX);
yMEHHE pa3anyath SBJICHUS M0 ONMMCAHUIO UX XapaKTEPHBIX CBOICTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBIICHUE;
YMEHHE pacliO3HaBaTh MPOSBICHNE M3YYCHHBIX (PM3MUECKUX SBICHUIN
B OKpYXarollleM MHpEe, BBIIEHAS HX CYIIECTBEHHbIE CBOMCTBa

(mpu3HaAKH)

BHaI[eHI/IC OCHOBAMH ITOHSTHIHOI'O amnrmapara U CHMBOJIMYCCKOTO
A3bIKa (bl/IBI/IKI/I " HUCIIOJIB30BAHHUE HX IJIsI PCIICHHA y‘Ie6HBIX 3aaa4,
YMCHHEC XapaKTCpU30BaATb CBOMCTBa TCII, (1)I/IBI/ILICCKI/IG SBJICHUA U

MIPOIIECCHI, UCTIOJIB3Ys (yHIAMEHTAIBHBIC U IMITUPUIECCKUE 3aKOHBI

VMenue onucrBaTh HU3YYCHHBIC CBOICTBA TENI U (1)I/I3I/I‘ICCKI/IC SIBJICHUS,

HCIIOJIb3YA (I)I/ISI/I‘-ICCKI/IG BCIIMYHHBI

Brnagenne ocHOBaMH METOJOB HAy4YHOTO TIO3HAHHS C Y4ETOM
coOmro/ieHns mpaBuil O€30MacHOTO TpyAa: HabOmtoaeHne (PU3NIECKUX
SIBJICHUM:

YMEHHE CaMOCTOSITEIbHO COOMpAaTh AKCIEPHUMEHTAIbHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpyAOBaHUs IO MHCTPYKLUH, OIUCHIBATH XOJ
OIIBITA M 3aMUCHIBATH €0 PEe3yJIbTaThl, (POPMYIHPOBATH BHIBOIbI;
MIPOBEJICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEITUYMH:
YMEHUE [JJaHUPOBAaTh M3MEPEHMs, CaMOCTOSTENBHO COOHMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTaHOBKY 110 HMHCTPYKLHMM, BBIYHCIATH
3HAYCHUE BEJIMYMHBI U AHAJIM3UPOBATh IIOJYYEHHBIC PE3YJIBTAThl C
y4€TOM 3a/IaHHOM IIOTPELIHOCTH PE3YIbTATOB U3MEPEHUN;
MIPOBEJICHUE  HECJIOKHBIX  JKCIEPUMEHTAIBHBIX  MCCIIEIOBAHUN;
CaMOCTOSITENIbHO ~ COOMpAaTh AKCIEPHUMEHTAIbHYI0O YCTaHOBKY U
IIPOBOJUTH  HUCCIENOBAHME 110  HMHCTPYKLUUH,  IPEICTaBIATH
MIOJyYeHHbIE 3aBUCHUMOCTH (PU3MUECKUX BEJIUYMH B BHJE TaOIHIL U
rpauKOB, yUUTHIBATh MOTPEITHOCTH, JeNaTh BHIBOBI IO Pe3yIbTaTam

ncciaca10oBaHus

[TonnmMaHue  XapaKTepHBIX  CBOMCTB  (U3MYECKUX  MOJCIICH
(MaTepualibHash TOYKa, aOCONIOTHO TBEPIOE TEIO, MOJEIH CTPOCHUS
ra3oB, XKHJKOCTEH W TBEPABIX TeJ, IUJIAHETApHAas MOJIENb aToMa,
HYKJIOHHasi MOJIeJIb aTOMHOIO si[pa) U YMEHHE MPUMEHATh UX IS

00BsICHEHUS (PU3MUYECKUX TPOIIECCOB

YMmenue oOBSACHATH (DU3MUECKHE TMPOILIECCHl U CBOMCTBA TEl, B TOM
yuclie W B KOHTEKCTE CHUTyallud NPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISIBIISITh IPUYMHHO-CIIEICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPOM HA M3yUEHHBIE CBOICTBA (PU3UUECKUX

SIBIICHUH, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMmenue pemath pacuéTHble 3amauu (Ha Oase 2 — 3 ypaBHEHHI),
UCIONB3YSl 3aKOHBI W (OpMyIbl, CBs3bIBalOLIUE (hU3HUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3allMCHIBaTh KpaTKOE YCIOBHE 3aJayH,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HeoOXoauMBbIe ISl €€ pelIeHHs], UCIIOJIb30BaTh CIIPABOYHBIE JIaHHBIE,
IMPOBOAHTH paC‘-IéTBI U OHLOCHHUBATHL PCATUCTUYHOCTL IIOJIYUCHHOTI'O
3HaYeHUs (PU3MUECKON BEIMYMHBI; YMEHHUE ONPENENsITh Pa3MEpHOCTD

(bu3nUecKoil BETMUMHBI, TOJIyY€HHON MPHU PEIICHUH 331a4n

YMeHHe XapakTepu30BaTh MPUHLUIBI JCUCTBUS TEXHHUYECKUX
YCTPOICTB, B TOM 4YHCII€ OBITOBBIX NPUOOPOB, U IMPOMBIILICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB MO MX OMUCAHUIO, UCIIONb3YS 3HAHUS O

cBOMcTBaX (U3NYECKUX SBJIEHUH M HeoOxoaumble (hU3HYECKUe




3aKOHOMECPHOCTH

10

YMeHue UCHoNb30BaTh 3HaHUS O (U3MYECKUX SBJICHUSAX B
MOBCETHEBHON KM3HM s oOecrieuyeHHss ©O€30MaCHOCTH  NPH
oOpamieHud ¢ OBITOBBIMH ~ IpubOpaMu M TEXHUYECKUMU
YCTPOMCTBAMHU, COXPAHEHHUS 3J0pOBbS M  COONIIOJIEHHS HOPM
9KOJIOTMYECKOTO TOBEJACHUS B OKpY’KaIOLIEH cpene; MOHMMAaHUE
HEOOXOAUMOCTH IMPUMEHEHHsI JOCTHKEHMH (PU3MKH U TEXHOJIOTUH

I palfMOHAJIBHOT'O IPUPOAOIIOJIBb30BaAHUA

11

OnpIT mOMCKa, TMpeoOpa3oBaHMs W TPEACTaBICHUS HH(OpMAIH
(DUBUYECKOTO COJEP)KaHUS C HCIOJIb30BaHHEM HWH()OPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTMH; YMEHUE OLIEHUBATh JOCTOBEPHOCTH
MOJIydeHHOW WH(GOpPMAIMM Ha OCHOBE WMEIONIUXCS 3HAHUN U
JIOTIOJIHUTENBHBIX ~ WCTOYHUKOB; yYMEHHME  HCIOJIB30BaTh  IIPH
BBITMIOJIHEHUH YYEOHBIX 33/JaHUI HAYYHO-TIOMYJISIPHYIO JTUTEPAaTypy
(bu3NYECKOTO COAep KaHUs, CIIPABOYHbIE MaTepuajbl, PECYpPChl CETU
WutepHer; BiageHue 0a30BBIMM  HaBBIKAMU  IpeoOpa3oBaHUs
nHbOpMalMd U3 OJHOM 3HAKOBOM CHCTEMbl B JIPYIyl0; yMEHHE
co3/laBaTb COOCTBEHHBIC NHCbMEHHBIE M YCTHbIE COOOILEHHS Ha

OCHOBC I/IH(l)OpMaIII/II/I N3 HECKOJIBKUX MCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITIPOBEPAEMBbIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
. Mexanuueckoe JBWKeHHe. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCUTENBHOCTD JIBUKEHUS

PaBHOMepHOE U HepaBHOMepHOE JBMKeHUE. Cpeansisi ckopocTh. DopMyna aJis

1.2 BBIYUCIICHHS CPEJIHEH CKOPOCTH: V = S/t
PaBHOMepHOE TpAMONMHENWHOE IBH)KEHHE. 3aBUCUMOCTb KOOPIWHATHI Tela OT
BPEMEHHU B CIIy4ae pPaBHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKEHUS:

13 x(f)=x,+vt
I'padmkn 3aBUCHMOCTH OT BpPEMEHH [UIsI TPOEKIHUU CKOPOCTU, TPOEKIHH
MepeMenieHus, IyTH, KOOPAWHATHI TIPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKEHUU
3aBHCHMOCTh KOOpPJMHATHI Tela OT BpPEMEHH B Cllydae PaBHOYCKOPEHHOIO
MPSIMOJIMHEWHOTO JIBU>KEHHUSL:

2
Sy =vg, #f+ay = ;
2

@opMynbl I TPOCKUUU MEPEMEUIEHUs, MPOCKUUU CKOPOCTH U IMPOCKLIUU
YCKOPEHUS TIPH PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JBUKEHUU:

1.4 s, (O=yy,-t+a, S

2

U.'r(r) =Upy T4, L,
a (f)=canst,
uh.:— u-_l.: =2a.s,
I'padmkn 3aBUCHUMOCTH OT BpPEMEHHM MJI MPOCKIUU YCKOPEHHUs, MPOEKIINH
CKOPOCTH, TIPOEKIIMU TMEepEeMEUIECHUs], KOOPAUHATHI TPH PABHOYCKOPEHHOM
MPSIMOJIMHEHHOM JABM>KEHUU
CBobogHoe magenue. @opMyIibl, OMUCHIBAIOIIUE CBOOOJHOE MaJleHUE Tela IO

15 BEpTUKAIN (ABMKEHUE TeJla BHMU3 WMIIM BBEPX OTHOCUTEIBHO IOBEPXHOCTU
3emnn). I'paduxu 3aBUCMMOCTH OT BpeMEHH MJs MPOEKUIUU YCKOPEHHS,
MPOSKIIMM CKOPOCTH M KOOPJAWHATHI TPH CBOOOJHOM TMAaJeHUM Tela IO




BEPTUKAIH

1.6

CKOpOCTh PaBHOMEPHOTO JBHXKCHHS Tela IO OKPYXHOCTH. HampaBieHue
CKOPOCTH.
®opmysia sl BBIYMCIECHUS CKOPOCTH 4YEpe3 pPaauyC OKPYKHOCTH M MEPUO]T
oOparieHus:
_ 2nR
T

LenTpocTpeMutenbHoe yckopeHue. HampapieHue [EHTPOCTPEMHUTEIBLHOTO

yckopenus. Dopmyiia Uit BBIYUCICHUS YCKOPEHUS:

=R

®dopmyiia, cBsI3bIBaIOIIast IEPUOJ] M YACTOTY OOpaleHHUS:

1.7

Macca. [1notHocTs Bemectsa. @opmMyra il BBIYUCIECHUS TNIOTHOCTH:

_m
=5

1.8

Cuma — BCKTOpHAaA (1)I/ISI/I‘IGCK35I BeanunHa. CloskeHue Cuil

1.9

SBnenue nnepuuu. [lepBeiii 3akoH HeroTOHA

1.10

Bropoii 3akon HerotoHa:
F=m-d

COHaHpaBHeHHOCTB BCKTOpa YCKOPCHUS TCJIa U BEKTOPA CUJIbBI, HeﬁCTBYIOHleﬁ Ha

TCII0

1.11

Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:

Fy y=-Fi,

1.12

TpeHHe IMOKOA U TPCHUC CKOJILKCHUS. q)opMyna JJIA BBIYHUCIICHHA MOAYJISI CHUJIbI

TPCHUA CKOJIbKCHUA:




1.13

Hedopmaruss tenma. Ymnpyrue u Heymnpyrue paedopmanuu. 3aKoH YIpyrou

nedopmariu (3akoH ['yka):

F=Ik-Al

1.14

BCGMHpHOC TATOTEHHE. 3aKOH BCECMHUPHOI'O TATOTCHUA:

My -4
F=-Gg.1 2
R
Cuna TspkecTH. Y cKOpeHHe CBOOOTHOTO TaIeHUs!.
®dopmya 1715 BBIYUCIIECHUS CUIIBI TSDKECTH BOJIM3M noBepxHocTH 3emiu: F = mg.
JiBmxenue mianet Bokpyr Coinnua. [lepBas kocMuueckasi CKOpOCTb.

HesecomocTs u neperpysku

1.15

WMy Tena — BeKTopHas pu3nvecKas BEIMINHA.
p=mo

I/IMHYJ'IBC cucteMsl Tea. U3MeHeHue HUMITYyJIbCA. I/IMHy.]'IBC CHIJIbI

1.16

3akoH COXPAaHCHUS UMITYJIbCa IJIA 3aMKHYTOI>’I CUCTCMBI TCII:
P=mU, +m, U, =const

PeakTuBHOE NBMKEHUE

1.17

Mexannueckast pabora. @opmyiia sl BEBIYUCICHUS PaOOTHI CHIIBI:

A=Fscosc

Mexannueckas MOLTHOCTb:

1.18

Kunernueckas u IMOTCHIMAJIbHAsA SHCPIrUs. CDopMyna JUIA BBIYHUCJIICHUA

KHHETUYECKOM OHEPIUu:

2
mu-
Be=g

Teopema 0 knHeTHYECKOM SHEprun. PopMysia /sl BBIYMCICHHs] IOTEHIUAIbHON




OHEPIuu TCja, MOAHATOIO

Hag 3eMIIEit:

E _ =meh
F o=

1.19

MexaHuueckas OHCPIus:

E=E,+E,

3aKOH COXpaHEHMsI MEXaHUYeCKOM 3Heprun. PopmyJia s 3aKOHA COXPaHEHUs

MEXaHU4IeCKOM OHCPIvUr B OTCYTCTBUEC CUJI TPCHUA! E = const.

[IpeBpanieHne MEXaHUYECKOW SHEPTUU IIPU HAJTUYUU CUJIBI TPEHHUS.

1.20

[TpocThie MeXaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.
Peruar. MomeHnT cuibl: M - Fl.

YcnoBue paBHOBECHS pblyara:
M +M, +..=0
[ToasmxHbIN 1 HeOABIKHBIN O0510Ku. KITJ[ mpocThix MexaHNU3MOB,

n= Anonesnas
‘iaatraqacﬂﬂaﬂ

1.21

JlaBnenue TBEPAOTO TENA.

@opMyia 1y BBIYMCIICHUS 1aBJICHUs TBEPIOTO Tea:

ol
2=

Jasnenue raza. ATMochepHoe JaBlieHHeE.

FI/IJIpOCTaTI/I‘—IeCKoe JaBJICHUC BHYTPH KUAKOCTH.

cDOpMyJ'IEl JJI1 BBIYUCJICHUA OAaBJICHUSA BHYTPH ) KUAKOCTH!

p=pgh+p,

1.22

3akoH [lackans. ['unpaBnuueckuii npecc

1.23

3akoH Apxumena. @Dopmyna IS OOpeACTCHUS BbITAJKUBAIOIICH

JEUCTBYIOLIEH Ha TENO, IOTPYKEHHOE B KUIKOCTD UM ras:
I Arm. = pg v

Ycnosue nnaBanus tena. IlnaBanue CYZA0B H BO3AYXOIUIaBaAHUEC

CHUJIBI,




1.24

Mexanudeckue KojeOaHus. AMIUIMTYyZa, TEPUOJ W 4YacToTa KojeOaHMid.

(DOpMYJ'Ia, CBA3bIBAIOIIAA YaCTOTY U IEPUOJ KoJIeOaHMiA:

1.25

MareMaTuueckuii ¥ IpyKUHHBIM MasATHUKU. [IpeBpaiienue oSHepruu Inpu

KOJIe0aTEILHOM JIBUKECHUH

1.26

3aryxaromue konebanus. BeiHyxieHHble koneOanus. Pezonanc

1.27

MexaHndecKrue BOJIHEL. HpO,Z[OJ'IBHBIC 1 TIONEPCYHBIC BOJIHBI. HJ’II/IHa BOJIHbI U

CKOPOCTD pacCIipoOCTPaAHCHUA BOJIHBI:

h=v-T

1.28

3Byk. ['poMKOCTh M BbICOTA 3ByKa. OTpa’keHHWE 3BYKOBOW BOJIHBI Ha T'DaHHUIIC

nByx cpell. MHdpa3Byk U ynpTpa3ByK

1.29

IIpakmuyeckue pabomul

N3MepeHne cpenHeil IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHJIbI; KECTKOCTH
MPYXUHBL;, KO3(PPUIMEeHTa TPEHHUsS] CKONbKEHUS; paOOThl CHIIBI TPEHUS, CUJIBI
YIOPYTOCTH; CpEHEH CKOPOCTH IBMKCHHSI OpycKa IO HAKJIOHHOW IUIOCKOCTH,
yCKOpeHusi Opycka MNpu ABMKEHMHM [0 HAKJIOHHOM IIJIOCKOCTH; YacTOThl H
nepuosia Kone0aHWHd MaTeMaTH4eCKOro MasTHHKA; YacTOThl U IepHoja
KoJieOaHUi TPYKWHHOTO MAasiTHHUKA; MOMEHTA CHJIbI, JICHCTBYIOIIETO HA phIUar;
paboThl CUJIBI YIPYTrOoCTH IMPH MOABEME I'py3a C IMOMOIIBIO HEMOABHKHOIO
01oKa; pabOThI CHIIBI YIPYTOCTH TP MOABEME Tpy3a C MOMOIIBIO TOBHKHOTO
Ooka.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOW CHUJIBI OT 00bEMa MOIpyKEHHOM
YacTH TeJla U OT MJIOTHOCTH KHUJAKOCTH; HE3aBUCUMOCTHU BBITAJIKHBAIOIIEH CHIIBI
OT MaccChl TeNa; CUJIbI TPEHUS CKOJIBKEHHUS OT CUJIbl HOPMAJIBHOTO AABJICHUS U OT
poaa MOBEPXHOCTH; CWJIbl YIPYTOCTH, BOZHUKAIOUIEH B MPYKUHE, OT CTEIECHHU
nedopMaui MPY>KUHBL, YCKOPEHUs] Opycka OT yIJila HAKJIOHA HaIpaBIISIOIICH;
nepuoaa (qaCTOTBI) KoJeOaHUM HUTSIHOTO MasgTHHKA OT JJIMHBI HUTH, NICPUOJa
Koje0aHui MPY>KUHHOTO MasiTHHUKAa OT MAacChl Irpy3a M KECTKOCTU TMPY>KUHBI,
HUCCICAOBAHNUEC HC3aBUCHUMOCTU IICpHOaa KojeOaHuii HUTAHOTO MAasTHHKA OT

Macchl Tpy3a. [IpoBepka ycioBus paBHOBECHSI pblvara

1.30

Qusuueckue A6NeHUs 6 Npupooe: TIPUMEPHI IBUKEHHUS C PA3IUYHBIMU
CKOPOCTSIMH B KUBOW U HEKUBOUW MPUPOJIE, NEHCTBUE CUIIBI TPEHUS B IPUPOJIE U

TCXHUKC, MPWJIHWBBI W OTJHMBBI, IABWXCHUC IIJIAHCT ConneyHon CHCTCMBI,




PEAKTUBHOC JABUKCHHC XXUBBIX OPraHU3MOB, pblyaru B TCJIC YCJIOBCKA, BIMAHUC
aTMOC(I)epHOTO JaBIICHUS Ha >KHUBOMU OpraHu3M, IIJIaBaHUC pBI6, BOCIIpHUATHUC

3BYKOB )KMBOTHBIMH, 3EMJICTPACCHUC, ceficMHU4YecKue BOJIHBI, HyHaMH, 5X0

Texnuueckue yCWlpOIZCWlGCZ.' CIIMAOMETP, AATYUKU IIOJOKCHHA, PACCTOAHUA U
YCKOpPCHUS, AUHAMOMCTpP, I[MOAUIMIIHUKH, PAKCTHI, pblyar, MOJBWXHBIA U

HCHOIIBH)I(HBIﬁ 6J'IOKI/I, HAKJIOHHAasA IIJIOCKOCTb, MHPOCTBIC MCXAaHU3MbI B 6I)ITy,

t1 cooOmIamecs: cocybl, YCTPOMCTBO BOJOIPOBOJA, TMAPABIMYECKHH Ipecc,
MaHOMeETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BAHUE YJIBTPA3BYKA B OBITY U TEXHUKE
2 TEIUIOBBIE ABJIEHW A
OCHOBHBIE  TIOJIOXKEHUS  MOJEKYJSIPHO-KMHETUYECKOW TEOPUM  CTPOCHUS
2.1 BemecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOro COCTOSHUI BEILECTBA.
Kpucrannuueckue u amopgHsie Tena
57 JIBmkeHne dvactul BemecTtBa. CBA3b CKOPOCTH  JBMJKEHUS 4YacTUL[ C
. Temrneparypoil. bpoynosckoe nBmxenue, nuddysus
23 CMaunBaHUE U KaWUISIPHBIE SBJICHUS
24 TemnoBoe paciiupeHue u cxxatue
2.5 TeruioBoe paBHOBECHE
"6 Buytpennsas sneprus. Pabora u Teruionepenadya Kak CHOCOOBI HM3MEHEHMS
' BHYTpPEHHEHN 3HEPTUU
2.7 Bunel Temnonepenadyn: TEMIONPOBOIHOCTD, KOHBEKIUS, U3ITyYCHHUE
HarpeBanne wu oxnaxaenue Ten. KoamuectBo  TemnoTel. Y aenbHas
TEIUIOEMKOCTb:
2.8 : \
O=cmlt, 1)
3aKOH COXpAHEHWs PHEPIMM B TEIUIOBBIX MPOIECCAX. YPaBHEHHE TEIUIOBOTO
OanaHca:
2.9
Q1 _Qg +..=0
Hcnapenne n konaeHcauus. V3MeHeHHME BHYTpEHHEH JHEPrMM B IIpOLECCE
510 UClapeHuss M KOHAeHcanuu. KuleHwe JKMIKOCTH. YIenbHas TeIoTa

napooOpa3zoBanus: L = Q/m

2.11

Bnaxxnocts BO31yXa




2.12

[InaBnenne wu Kpucraiumsauus. VI3MeHeHHEe BHYTPEHHEH OHEpPIMM IIpH

IUIABJICHUU U KpUCTAJIJIM3alllH. YIICJ'II:Haﬂ TCIJIOTA IIJIaBJICHUA:

,_9

s
m

2.13

BHYTpeHH}IH OHEPIUs CropaHus TOIJIMBA. Y;[eanasl TCIJIOTA CTOpPAaHUSA TOIJINBA:

q=0/m

2.14

[Tpunnumner padoTs! TeroBsix Asuratenei. KIIJ[ TermmoBoro apurarens

2.15

IIpakmuyeckue pabomul

N3mepenne ynenpHOW TEINIOEMKOCTH METAJUIMYECKOI0 LIWIMHAPA; KOJIUYECTBA
TEIUIOThI, MOJyYEHHOTO BOJOM KOMHATHOM TeMmmeparypbl (UKCHPOBAHHOMN
MaccChl, B KOTOPYIO OIIYLIEH HArpeTbld LWIMHIAP; KOJHMYECTBA TEIUIOTHI,
OTJIaHHOI'0 HAarpeTbiM LMJIUHAPOM, IOCIE OIYCKAaHHsS €ro B BOJY KOMHATHOU
TEMIIEPATypbl; OTHOCUTEJIBHOM BIIAXXHOCTU BO31yXa; YIEIbHOW TEIIOTHI
IIaBjaeHus Jbaa. McecinepoBaHue W3MEHEHHs TEMIIEpaTypbl  BOABL  IIPH
pa3IMYHBIX YCIIOBUSX; SBJICHHs TEIJI000MEHa NPU CMEIIMBAaHUM XOJOJHOH U

ropﬂqeﬁ BOJBI; IpOoLe€CCa UCIIApCHUA

2.16

Qusuueckue sA6nenUs 6 npupooe: MOBEPXHOCTHOE HATSKCHHE M KalMUIIPHBIE
SIBJIGHUSL B MPHUPOJE, KPUCTAIUIBI B Mpupoae, uznydeHue CoiHIa, 3aMep3aHue

BOJ0EMOB, MOpCKHUE OpHU3bI; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa

2.17

Texnuueckue ycmpoticmea: KalWLISAPbl, IPUMEPH] UCTIOIb30BAaHUS KPUCTAILIOB,
XKHUJKOCTHBIM TEPMOMETp, JATUUK TEMIIepaTyphl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, TUI'POMETpBI, NICUXPOMETP, MapoBasi TypOUHA, JBUTraTelb BHYTPEHHEIO

CTOpaHHUsI

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

Onextpuszanus Te. J[Ba BUAA MIEKTPUUECKUX 3aps/I0B

3.2

B3aunmopeiicTBue 3apsokeHHBIX Tell. 3akoH Kynona

3.3

3aKOH COXpaHEHUs IIEKTPUIECKOTO 3apsiaa

34

DnekTpudyeckoe mnone. Hanpsk€HHOCTh snekTpudeckoro mons. [Ipuniun

CYTNEPHO3UIINH ICKTPUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenn osnexrtpudeckux 3apspoB. JleMCTBHE DIEKTPUYECKOrO IIOJIA Ha

anekTpudeckue 3apsiabl. [[pOBOJHUKY U TUINIEKTPUKH




[TocTosAHHBIN J€KTpUUECKHil TOK. JlelcTBUS 3neKkTprudeckoro Toka. Cuia Toka.

Hanpsoxenue.
3.6 I=q/t,U=A4/4
DNEKTPUUYECKOE CONIPOTUBIICHHE. Y IETBHOE MIEKTPUYECKOE CONPOTUBIICHUE:!
3.7 R =pl/S
38 3akon OMa i ydacTka aiekrpudeckoit nenu:/ = U/R
[TocnenoBarenbHOE COETMHEHHE TPOBOIHHUKOB:
TT—T7T T RP—
I :I*}a '[r —'[rl _'[r'j-. R _R]. —R?
3.9 [TapannenbHoe coeAMHEHNE IPOBOIHUKOB PAaBHOTO CONPOTUBIICHHUS:
R
U=U,I=1+1;R=—.
ST ST 2
CMeniaHHbIe COEJUHEHMSI IPOBOJHUKOB
3.10 PaGora u momHOCTB 2nekTpudeckoro Toka. 4 = Ult, P = Ul
3akon Jlxxoyns — Jlenia:
3.11 .
: O=I"-R-t
312 OneiT Opcrena. MarHuTHOE IMoJie MPSIMOrO MPOBOJHUKA C TOKOM. JImHumM
MarHMTHON MHIyKIUU
313 MarautHoe 1OJI€ IIOCTOSHHOTO MarHuTa. B3auMozelcTBHe IOCTOSHHBIX
MarHuToB
3.14 JleficTBHE MarHUTHOTO T0JIL HAa TPOBOJIHUK C TOKOM
3.15 OnsiTel @apanes. SBneHue 3neKTpoMarHuTHON uHayKuuu. [lpasuno Jlenna
IIpakxmuueckue pabomul
W3mepenue  3IEKTPUYECKOTO  CONPOTHUBIEHUS  PE3UCTOPA;  MOIIHOCTH
316 AIIEKTPUUYECKOTO TOKA; PabOTHI AIMEKTPHUECKOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa, BO3HUKAIOIIETO B IPOBOJHUKE
(pe3ucTopsl, JamMIouka), OT HaMpsKEHUsI Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTH

COIMPOTUBJICHHA OT IJIMHBI IPOBOAHHKA, INIOIIAAW €0 MOICPCYHOr0 CCUCHUA U




YACJIBHOT'O COIIPOTUBJICHU.
HpOBepKa npaBujia JIsA JJICKTPUYCCKOI'0 HAIMPSIKCHUS IIPU MMOCICIOBATCIIEHOM
COCIUHCHHUU IIPOBOJHUKOB; IIpaBWJia JIA CHJIBI JJCKTPHYCCKOIO TOKa IIPpU

mapajajicJibHOM COCIMHCHHUU IIPOBOAHNKOB (pGSI/ICTOPBI u naMnqua)

Qusuueckue s6nenus 6 npupooe: SIEKTPUUECKUE SBJICHUS B arMocdepe,

3.17 3JIEKTPUYECTBO JKUBBIX OPraHU3MOB, MATHUTHOE T0JIe 3eMJIH, Aper( MmorocoB,
POJIb MAarHUTHOTO TIOJISL JIsI )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE
Texuuueckue ycmpouicmea: SIEKTPOCKOI, aMIIepMETp, BOJIBTMETP, pEOCTarT,
CUCTYMK  DJIGKTPUYECKOW  DHEPTUH,  DAJICKTPOOCBETHTEIbHBIE  TPHOOPHI,
3.18 HarpeBaTeIbHbBIC AJIEKTPOTPUOOPHI (mpumepsl), ANEKTPUIECCKHE
MpPEeIOXPaHUTENH, OSJICKTPOMArHHUT, OJJIEKTPOJBUTATENh TOCTOSHHOTO TOKAa,
Te€HEPATOpP MOCTOSTHHOTO TOKA
3.19 DJIEKTpOMarHuTHbIE BOJHEI. [1IKana 3JIeKTpOMarHuTHBIX BOJTH
3.20 JlydeBasa mozenb cBeta. [IpsMonrHeitHOe pacipoCTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cBera. [mockoe 3epkaio
3.22 [Ipenomiienue cBeta. 3aKOH IPEJIOMIIEHUS CBETA
3.23 [ucnepcus ceera
394 Jlunza. Xon nmydedr B nuH3e. DOKycHOE paccTosiHuEe NUH3BI. OnTHYecKas cuia
' mun3el: D = 1/F
3.25 I'ma3 xak ontuyeckas cucrema. Onrudeckue mpudopsI
IIpaxmuueckue pabomul
H3mepenue onTudeckoil CUiIbl COOMparoliel JHH3BL, (OKYCHOTO pPaCCTOSHUS
coOuparomield JMH3bI (10 CBOWMCTBY paBEHCTBA pPa3MEpoOB IMpeaMeTa U
M300paxKeHusi, KOrjaa MpeAMET PacIloyioKeH B JBOMHOM (Qokyce), MmoKa3aTes
3.26 MIPEIOMJIEHUS CTEKIIA.
HccnenoBanue cBoiicTBa M300pakeHUS, TIOTYYSHHOTO ¢ MIOMOIIBIO cOOMparotei
TUH3bI, W3MEHEHHUS (OKYCHOTO PpACCTOSIHHMSI JBYX CIIO)KCHHBIX JIUH3,
3aBUCHUMOCTH YTJIa MPEJIOMIICHUS] CBETOBOTO JIyda OT yrIJia MaJeHUsl Ha TPaHUIle
«BO3JIyX — CTEKIIO»
397 Qu3zuueckue seneHuss 6 npupoode: 3atmeHus ConHma u JlyHbl, mBeTa Ted,
' onTHYECKHUE sBIEHUS B aTMochepe (11BeT Heba, pedpakiius, paayra, MUPax)
308 Texnuueckue ycmpouicmeéa: OYKH, TIEPUCKOIN, (OTOaNmapar, ONTUYECKHE
' CBETOBO/IbI
4 KBAHTOBBIE ABJIEHUA




PannoaktuBHOCTh. Anb(da-, OeTa-, raMma-uznydeHusi. Peakiuu anbda-u Oera-

4.1
pacnaga

4.2 OmnbiThl Pesepdopraa mo paccesnuto anbga-yactull. [lnanerapHas Moaens aroma

4.3 CocraB aromHoro sapa. M3otomnsl

4.4 [lepuon nmonypacmnajga aTOMHBIX siAEP

4.5 SnepHble peakyy. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 U MaCCOBOTO UUCEN
Qusuueckue A6IeHUs 6 npupode: E€CTECTBEHHbIM paJUOAaKTUBHBIA (OH,

4.6 KOCMMYECKHE Jy4YH, pPaJUOAKTUBHOE U3JIy4Y€HUE [PHUPOJHBIX MHUHEPAJIOB,
JeiCTBUE palMOAaKTUBHBIX U3JyUYEHUI Ha OpraHU3M 4eJIOBEKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKOI, UHAWBUIYAJIbHBIM TO3UMETP, KaMmepa

BI/IJ'ILCOHa, sAACpHasd OHCPreTuKa




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOINECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J151 YYEHUKA

» ®uswka, 7 knacc/ [lepeimkua A.B., OO1ecTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTBIO «[JPODAY;
AxmmonepHoe o0miectBo «M3natenscTBo «lIpocBenieHne»

» ®uswka, 8 knacc/ [lepeimkun A.B., O0miecTBoO ¢ orpaHHueHHON 0TBETCTBEHHOCTHIO « IPODAY;
AxmmmonepHoe o6mectBo «M3natensctBo «IIpocsemnieHne)

» ®usnka, 9 kmacc/ [lepeimkun A.B., I'yrank E.M., O0miecTBo ¢ OrpaHIYeHHON OTBETCTBEHHOCTHIO
«JIPODAy; AknimonepHoe obrectBo «M3narenscTBo «IIpocBenieHue»

METOIUYECKHUE MATEPUAJIBI J1JIAA YUUTEJIA

-Junaktuueckue Marepuainsl. 7, 8, 9 kiaccel. ABTopsl: Mapon A.E., Mapon E.A.

-COopHUK BOIIPOCOB U 3a1a4. 7, 8, 9 knaccel. ABTopsl: Mapon A.E., Mapon E.A., Tlo3oiickuii C.B.
- dnarnoctryeckue paboTsl. 7, 8 kimaccel. ABTopsl: [1laxmarosa B.B., Illedep O.P.

- Tectr1. 7, 8, 9 knaccel. ABTopsl: XannanoB H.K., Xannanosa T.A.,

- Meroaudeckoe mocobue. 7, 8, 9 xiaccel. ABtop: @unonosuy H.B. (7, 8 kmaccer), ['ytauk E.M.,
Yepnaukonsa O.A. (9 kiacc)

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1) bu6muoreka LIOC "Mos mkona" https://lib.myschool.edu.ru/

2) Buneoypoxku https://resh.edu.ru/
3) Enunas xomtekuus udpoBeIX 00pa3oBaTeNbHbBIX pecypcos http://schoolcollection.edu.ru

4) http://www.allmath.ru

5) http://www.exponenta.ru


http://www.allmath.ru/
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