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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3NKEe Ha YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
COCTaBJI€Ha HAa OCHOBE TMOJOXKEHUN M TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOTrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuérom (enepaibHON paboyeil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «Ousukay.

ConmepxaHnue mnporpaMMmbl MO (U3MKE HampaBieHO Ha (opmHupoBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYarONIMXCS W OpPraHU3AlMIO H3YyUCHHS
bu3MKM Ha NEATeNbHOCTHOM OcHOBe. B mporpamme mo (usuke yduThIBAIOTCA
BO3MOXKHOCTH y4eOHOro mpeamera B peammzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANpEeIMETHBIM pe3yJibTaTaM O0yueHus, a TaKxKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUs.

[Iporpamma 1o (pu3uKe yCTaHaBIMBAET pACIpPEEICHHE YUeOHOro MaTepraa
1o rojgam oOyueHus (1o Kjiaccam), MpeJiaraeT MpUMEpPHYIO MOCIeI0BaTEIbHOCTD
M3YYEHUS! T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS IMPEAMETHOTO COACpKAHUS U
y4€TE BO3PACTHBIX OCOOCHHOCTEHM 00yJarOIIUXCsl.

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

®duszrka SBIAETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX YUeOHBIX
MPEJIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SABJICHUM, W3y4yaeMbIX XUMHEH, Ouosorued, acrpoHomuend u QGU3NIECKON
reorpa¢ueli, BHOCUT BKJIaJ B €CTECTBEHHOHAyYHYI0 KapTHHY  MHpa,
MPEeNIOCTaBIsieT HaumboJee SCHbIE O0O0pas3lbl MPUMEHEHHS HAy4YHOrOo MeEeToja
MO3HAHUSA, TO €CTh CIIOCO0A MOTYYEHUsI JOCTOBEPHBIX 3HAHUM O MUPE.

OpnHa w3 THaBHBIX 3a7a4 (U3UYECKOTO OOpa30BaHUS B CTPYKType O0OIIero
0o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOH I'PaMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne Qusukn Ha 0a30BOM YpOBHE Ipejroyiaraet OBJAJCHUE
CIIEIYIOIMMU KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTB:

e Hay4YHO OOBSCHSTH SIBJICHUS;

e OLEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

e HHTEPHPETHPOBATh  JAaHHBIE WM  MCIOJb30BaThb  HAy4YHbIE
JI0Ka3aTeabCTBA U1l IOJYyYEHHUS BBIBOJOB.

[enn wusyueHus ¢GU3MKKM HA YpPOBHE OCHOBHOrO 001Iero o0pa3oBaHMs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Dusuka» B
oOpazoBarenbHbIX opraHuzanusx Poccwiickoir ®enepannu, peanns3yrommx
OCHOBHBIE  0011€00pa3oBaTeNibHbIE MPOTrpamMMbl, YTBEPKAEHHON peLICHHUEM



Komnerun MunucrepcTa npocsenieHust Poccutickoit denepannu (MpoToOKoJI OT 3
nexadpst 2019 r. Ne [1K4BH).
eaun nzyyenus pusnku:

MpUOOpETEeHNE WHTEpeca W CTPEMJICHHS OOYYalomuXCsi K HaydHOMY
W3YUYCHHIO TMPUPOIBI, PAa3BUTHE WX HHTCINICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUH O HAYYHOM METOJIC TTO3HAHUSA U POpMUPOBaHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SBIICHUSIM;
dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa H3yYCHHS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TIPEACTABICHHA O POIM (U3MKU IS Pa3BUTHSA JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TMPEJACTABICHHMH O  BO3MOXHBIX  cdepax  Oymymiei
poeCcCHOHANILHOMN ACATCIBPHOCTH, CBSI3aHHOMN C (DM3MKOM, IOJTOTOBKA K
JabHEHIIIeMy 00YYCHHUIO B 3TOM HAlpaBIICHUH.

JlocTHKeHHME 3TUX IIeJIeld MPOrpaMMbl MO (PU3WKE HAa YPOBHE OCHOBHOIO
o01iero o0pazoBaHusi 00ECIIEYNMBACTCS PEIICHUEM CIEAYIOIINX 3a4aY:

npuoOpeTeHNe 3HAHWM O JAUCKPETHOM CTPOEHUW  BeIIecTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPHYCCKUX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSIX

npUOOpETeHNE YMEHUW OMHUCHIBATh U OOBSCHATH (DU3UYECKUE SIBICHUS C
MCITOJIb30BAaHUEM TOJIYYCHHBIX 3HAHUM;

OCBOCHME METOJOB pELICHUs IPOCTEHMIIMX pPACyYETHBIX 3aaad4 ¢
UCTIONB30BaHUEM (PM3MUECKHX MOJeNeld, TBOPUYECKUX U TMPAKTUKO-
OpUEHTHUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUN HAOIOATh MIPUPOHBIC SBIICHUS W BBITIOIHSATH OMbBITHI,
nabopaTtopHble pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
MCTIOJIb30BaHUEM U3MEPHUTEIbHBIX PHUOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ MHMOpMaIuelt GU3NIECKOro COAepKaHuUs,
BKJIOYast UH(POPMAIIHMIO O COBPEMEHHBIX JTOCTIKEHUSIX (PU3UKH, aHATU3 U
KPUTHYECKOE OLIEHWBaHUE MH(POPMAIIIH;

3HAKOMCTBO €O cepaMu MpoPecCUOHATBLHON ACSITEIbHOCTH, CBA3aHHBIMU
C (GU3UKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKEHUAX (PU3MYECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILETO

oOpasoBanus orBoautcs 238 yacoB: B 7 kinacce — 68 yacoB (2 4aca B HeZIelN0), B 8
Kjacce — 68 vacoB (2 4aca B Hezelnwo), B 9 kinacce — 102 yaca (3 yaca B Hezeno).



[Ipennaraemsiii B mporpaMmMe mo (QuU3MKe MepedeHb JTab0paTOpHBIX padoT H
OIBITOB HOCUT PEKOMEHIATCIIbHBIN XapaKTep, YIUTEIb JeJIaeT BEIOOP TPOBEACHHUS
7a00opaTOpHBIX PabOT M OMBITOB C YYETOM HWHAMBUIAYAJIbHBIX OCOOCHHOCTEH
OOyJaroIuXcs, CIHUCKa AKCIEPUMEHTATBHBIX 3aJlaHUN, MPEAJIaraeMbIX B paMKax
OCHOBHOT'O TOCYJJapCTBEHHOTO 3K3aMEHa 10 (hH3HKE.



COAEPKXAHUE OBYUYEHUA
7 KUIIACC

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

®usnka — Hayka o mpupone. SBneHus npupoasl. PU3NUECKHE SBICHHUS:
MEXaHUUYECKUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuyuHbl. 3Mepenune @usnmueckux BeauuuH. PuUnyecKue
npudopsl. [lorpemHocts u3mepenunit. MexayHapoaHasi cUCTeMa €IMHMII.

Kak ¢usuka u JApyrue ecTecTBEHHblE HAayKHM HW3Yy4aloT IPUPOLY.
EctecTBeHHOHay4YHBIH METOJ| TMO3HAHHWSA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BbIIBUYKEHUE TUIIOTE3, SKCIIEPUMEHT 110 ITPOBEPKE TUIIOTE3, OOBICHEHUE
HaOmoaaemMoro siineHus. Onucanue GU3NUeCcKUX SABJICHHUN C TOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHW4YecKue, TEIUIOBBIE, OJJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBIICHHUS.
2. ®usnueckue MpuOOPHl U MPOLEIypa NPSIMbIX U3MEPEHUI aHAJIOTOBBIM U
(G POBBIM PUOOPOM.
Jlabopamopnsie pabomel u onvimol.
1. OmnpeneneHue 1EeHbI AEIEHUS IKaJIbl U3MEPUTENIBHOTO NpUOopa.
2. M3mepeHue pacCTOSAHUM.
3. M3mepenue o0bEMA )KUIKOCTH U TBEPAOTO TENA.
4. OmnpeneneHue pasMepOB MAJIbIX TEN.
5. M3mepenue temmeparypsl NPU IOMOILIM >KUAKOCTHOIO TEPMOMETPA H
JlaTYMKa TEMIIEPATyPBI.

6. IIpoBeneHue mccienoBaHus MO MPOBEPKE THIIOTE3BI: JANBHOCTH IOJETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, yeM OOJIblIe BhICOTA
ITyCKa.

Paszpnes 2. IlepBoHayasibHbIe CBEJACHUS 0 CTPOCHMH BellecTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrkenune dactun BemecTBa. CBfA3b CKOPOCTH JIBWIKEHMSI YacTHUL[ C
temnepatypoil. bpoyHoBckoe nBwxkenue, auddysus. BzaumonelicTBue vacTuil
BEILIECTBA: ITPUTSIKEHNUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHMSI BEILECTBA: CTPOCHME I'a30B, KUIKOCTEH M TBEPABIX
(kpucTamnyeckux) Tesl. B3aumocBs3b MEXIy CBOWCTBaMU BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJIAPHBIM cTpoeHueM. OCcOOEeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Hemoncmpauuu.

1. HaOmronenue 6pOoyHOBCKOIO JBUKEHHUS.



2. HaGmonenue nuddysum.
3. HaOmionenue ~ siBneHuid,  OOBSACHAIOMIMXCA  MPUTSIKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnsie pabomol u onvimol.

1. OueHka JuaMeTrpa aroMa METOJAOM PSA0B (C  HCIOJIb30BaHUEM

dboTorpaduwuii).
2. OnbIThI IO HAOJIIOCHUIO TEIIOBOI'O PACHIMPEHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUJI MOJICKYJISIPHOTO TIPUTSAKEHUS.
Pa3nen 3. /IBuskeHHe U B3auMo/ielicTBHE TeJl.
MexaHnueckoe JIBHKEHHE. PaBHOMEpHOE M HEpPaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM IBMKEHUM. Pacdér mytu u
BPEMEHHU JIBUKEHUSI.
SlBnenne wWHepHuU. 3aKOH HMHEpIUH. B3auMoJelcTBHE Tel Kak IpUYMHA
M3MEHEHHSI CKOPOCTH [IBM)KEHUs Tel. Macca kKak Mepa HWHEpPTHOCTH Telna.
[InotHOCTh BemiecTBa. CBSA3b IJIOTHOCTU C KOJMYECTBOM MOJIEKYJl B E€AMHMIIE
00BbEMa BEIECTBA.
Cuila Kak XapakTepucTUKa B3aumojaeicTBus Teil. Cuiia ynpyrocTd M 3aKOH
I'yka. M3mMepenne cuiibl C MOMOIIBIO IUHAMOMETpA. SIBJIEHHE TATOTEHUSI U CUJia
TskecTH. CHlla TSHKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxenue
CWJI, HANIPABJIICHHBIX IO OJHOM mpsiMou. PaBHonelcTByromas cuin. Cuna TpeHws.
TpeHune CKOIbXKEHUS U TPEHUE MOKOs. TpeHne B IPUPOIE U TEXHHKE.
Hemoncmpayuu.
1. HabGmrogenne MexaHMYeCKOro JIBUKEHHUS TeTa.
2. M3MepeHune CKOpOCTH NPSMOJIUHENHOTO IBUKECHUSL.
3. HaOmroneHue siBiIeHUSI UHEPLIUH.
4. HabmroneHrue n3aMeHeHUs! CKOPOCTH MTPHU B3aUMOJIEHCTBUU TEN.
5. CpaBHEHHE MaccC MO B3aUMOJCHCTBUIO TEN.
6. CrnoxxeHue cuj, HapaBJIEHHBIX 110 OJHOU MPSIMOiA.
Jlabopamopnsie pabomul u onvimol.
1. OmpeneneHre CKOPOCTU PaBHOMEPHOIO JBMKEHHUS (IIapuKa B >KUJKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIISI M TaK J1ajiee).

2. OmpeneneHne CpeIHEH CKOPOCTH CKOJNBXKEHHsS OpycKa WM IIapuKa I0
HaKJIOHHOM IUIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TEINA.

4. OmnbITHI, JEMOHCTPHUPYIOIIME 3aBUCUMOCThH pacTsLKeHHs (Iedopmanun)
MPY>KUHBI OT MPUI0KEHHON CHUIIBL.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa TeJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pasznen 4. /laBieHue TBEPABIX TeJl, dKMAKOCTEH U Ta30B.



JaBnenue. CriocoObl yMEHBIIICHUS U yBEIUYCHUS JaBjicHUs. [aBnenue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0bEéma, Temmeparypsl. [lepenaua maBneHwus
TBEPABIMU TEJNaMHU, XXUAKOCTIMHU W raszamu. 3akoH Ilackams. [IHeBmaTnueckue
MalllMHbl. 3aBUCUMOCTb JABJICHUSI KUJKOCTH OT TiyOuHbl. ['mapocratnueckuit
napanokc. Coobmarommecs cocyapl. [ uapaBindecKkue MEXaH3MbI.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpuuuHbBI CyliecTBOBaHUS
Bo3aymHON oOonouku 3emiu. OnbeiT Toppuuennu. M3mepenuwe armocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JAaBJICHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 115t u3MepeHus: aTMOCHEPHOTO JTaBIICHUS.

[elicTBue KUAKOCTU U raza Ha NOTpyKEHHOE B HUX TeJ0. BrITakuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoruiaBaHue.

Hemoncmpayuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TeMIEepaTyphl.

[lepenaya naBiaeHUs )KUJKOCTBIO U TA30M.

Coobmaromuecst CoCyIbl.

['mppaBnuuecknii nmpecc.

[IposiBnenue nericTBrsi aTMOC()EpHOTO JaBICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHUJIBI OT 00BEMaA MOTPYKEHHON YacCTH
TeJIa ¥ TUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIEN CHIIBI BECY BHITCCHEHHOMW JKHJIKOCTH.

8. YcIOBHE IJIaBaHUS TEJl: TUIAaBAHUE WM MOTPYKEHHUE TEl B 3aBUCUMOCTHU
OT COOTHOIIEHUS IJIOTHOCTEN TENa U JKUIKOCTH.

Jlabopamopnsie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Telia B BOJIE OT 00bEMa MOTPyKEHHOMU B
KUJIKOCTh YaCTH TeJa.

2. OmpeneneHne  BBITAJIKUBAIOWIEW CHIIBI, JCHCTBYIOIIEHM Ha  TEJoO,
MOTPYKEHHOE B KUJKOCTh.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CUIIBI, AEUCTBYIOIIEH Ha TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnpIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJIKHUBAIOLIECH CHUJIBI,
JEUCTBYIOLIEH Ha TeJIO B XKUAKOCTH, OT OOBEMA MOTPYKEHHOW B
JKUJIKOCTh YaCTH TE€JA U OT INIOTHOCTH KUIKOCTH.

5. KonctpyupoBanue apeomeTpa WIM KOHCTPYUPOBaHUE JIOAKU U
onpeneneHne e€ rpy30noabEMHOCTH.

Pa3znen S. PaGoTra 1 MOIIHOCTB. JHeprus.

Mexanudeckast padota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecus pbiuara. lIpumeHeHMe mpaBWiIa paBHOBECHs] pblyara K OJIOKY.
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«3onotroe mnpaBuio» wmexaHuku. KIIJI mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTmyeckas MW NOTEHUMAJIbHAs DJHEPIUs.
[IpeBpaleHre OTHOTO BHJIa MEXaHUYECKOW SHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTBHIX MEXAHU3MOB.

Jlabopamopnsie pabomuol u onvimol.

1. Omnpenenenue pabOTHl CHIIBI TPEHUS NMPU PAaBHOMEPHOM JBUKEHHH Tela

10 TOPU3OHTAJIBHOW MOBEPXHOCTH.
2. HccnenoBaHue ycllOBUM PaBHOBECHS pblyara.
3. Hsmepenue KIIJ] HaKIOHHOM IIIOCKOCTH.

4. W3ydeHune 3aKOHA COXPAaHECHUS MEXAHUYECKON DHEPIHUH.
8 KIIACC

Pa3znes 6. TenioBble AiBJICHUA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH CTPOEHUS
BemlecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJd. ONBITBI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYIIPHOKUHETUYECKOW TEOPHH.

Monenu TBEPHOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammmueckue u amopdusie tena. OObsiCHEHHE CBOWCTB T'a30B, KUIKOCTEH U
TBEPIABIX TEJI HA OCHOBE IIOJIOKEHUNW MOJIEKYJIAPHO-KUHETUUYECKON TEOPUHU.
CmaunBaHue U KaWUISIpHBIC sIBJICHUSI. TemIoBOe paclIupeHue U CxKaTue.

Temneparypa. CBsi3b TemMmepaTypbl CO CKOPOCTBbIO TEIIOBOIO JIBHXKCHUS
yactull. BuyTpenuss sHeprus. CrnocoObl W3MEHEHUS! BHYTPEHHEW SHEPIUH:
Teronepeaaya u COBEPIIICHUE paboThI. Buas TEIUIONEepEaaum:
TEIIONPOBOHOCTh, KOHBEKIINS, U3JIyYEHHE.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeriooOMeH H
TEIJIOBOE paBHOBecHE. YpaBHEHUE TemioBoro Oananca. [lnaBnenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJAENbHAs TEMJIOTa IUJIABJICHUS.
[TapooOpa3oBanue u koHaeHcamws. Mcmapenue. Kumenme. YaempHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIEPATYpPhl KHUIIEHHUS OT aTMOC(HEpPHOTO
JTaBJICHMUSI.

BnaxnocTs Bo3ayxa.

DHeprus TOIUIMBA. Y IeJIbHAS TEIUIOTA CTOPAHUSL.

[Tpunruner pabotel TeroBbix nBurateneit KIIJ TemmoBoro aBuratesns.
TennoBble IBUTATENH U 3aLUTa OKPYKAIOIIEH CPEJIbI.

3aKOH COXPAHEHUS U TPEBPAICHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HabGmronenune OpOyHOBCKOTO JIBHKECHHSI.
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10.
11.
12.
13.

Habmonenne nuddysun.

HaOGmronenre ssBieHnii cMaurBaHUsI M KaITWIISIPHBIX SIBJICHUH.
HaGmroieHre TemioBoro pacumpeHus Tel.

N3meHeHne naBieHus rasa mpu M3MEHEHHH Oo0ObEéMa M HAarpeBaHUM WIH
OXJIAXKJICHUU.

IIpaBuna u3MepeHus: TeMIepaTyphl.

Bubl Teruonepenaum.

OxJaxieHue Npyu COBEPIICHUH padOTBHI.

HarpeBanwue npu coBepieHrr paboThl BHSITHUMH CHIIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.
Habmronenne kuneHus.

HaOnroienre mocTostHCTBA TeMIEpaTyphl IPH TUIABICHUU.
Mopaenu TeIJIOBBIX JABUTaTEIICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMBITE O OOHAPYKEHUIO JEUCTBUS CHUJT MOJICKYJISIPHOTO TTPUTSKEHUS.
OnbITHI 1O BRIPAIMBAHUIO KPUCTAILUIOB MOBAPEHHOM COJIM WJIM caxapa.
OnpITel IO HAOIIOJACHUIO TEIJIOBOTO PACIIMPCHHS Ta30B, XKUIKOCTEH WU
TBEPABIX TEIL.

OmnpeneneHue JaBieHUs BO3yXa B OaJJTIOHE HITTPUILA.

OnbITH, JNEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABICHUSA BO3AyXa OT €To
00béMa M HarpeBaHUS WIIN OXJIAXKICHHS.

[TpoBepka rUnmoTe3bl JUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOHWKA KUJIKOCTH
B TEPMOMETPUUYECKOMN TPyOKe OT TeMIIepaTyphbl.

HaOnronenne wW3MEHEHHs BHYTPEHHEH DSHEpPruM Tejla B pe3ysbTaTe
TeruIonepeaayy U paboThl BHCITHUX CHJI.

HccnenoBanre siBIeHUS TEIUIOOOMEHA IPH CMEIIMBAHWU XOJIOJHOW U
ropsiueu BOJIBI.

Omnpenenenue  KOMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOWM  IIpHU
TEIUIO0OMEHE C HarpeThIM METAJINYSCKUM LIUIUHIPOM.

Onpenenenue yaeabHOU TEIIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENbHOM BIIAXKHOCTH BO3yXa.

OrnpeneneHue yaeabHOM TEIIOTHI IUIABACHUS JIbJA.

Paznen 7. DjaekTpruyecKkue U MATHUTHBIE SIBJICHMS.

OnekTpuzanus Ten. [[Ba poma 3JIEeKTpUUECKHX 3apsaoB. B3aumopeinctBue
3apsbKeHHBIX  Tenl. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKAY TEIIAMH).

Onektpuueckoe mnojie. Hanpsok€HHOCTh anekTpuueckoro mnojia. IIpuHuun
CYHEPHO3UIIUU IEKTPUUECKUX TT0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyuecKkux 3aps/ioB. DJIEMEHTAPHBIN 3JIEKTPUYECKUN 3apsi.
Crpoenne aroma. IIpoBOOHMKM W  AWDIIEKTPUKH. 3aKOH  COXPaHEHHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKAN TOK. YCIOBUSL CYILIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBHUS SIEKTPUUYECKOro TOKa (TEeIioBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKUM TOK B KUJKOCTSX U raszax.

Onektpuueckass nenb. Cuna  Toka.  DIJIEKTPUYECKOE  HANPSIKEHUE.
ComnpoTuBneHre NPOBOJHUKA. Y IENBHOE CONPOTHUBICHUE BellecTBa. 3aKkoH Oma
Jis ydactka nenu. [locienoBarenbHOe M mapaliebHOE  COSAMHEHHE
MIPOBOJAHUKOB.

Pabota © MOIIHOCTH 3JIEKTpUYECKOrOo ToKa. 3akoH Jhxoymns—Jlenna.
DnexkTpudecKue enu U NOTPEeOUTENH EKTpUUecKoi sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTossHHBIE ~ MarHuThl.  B3anmoneicTBUE  NOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHutHoe nosie 3eMJIM M €r0 3Ha4Y€HHE IS )KU3HHU Ha 3eMIIE.
OmeiTr  Opcrena. MarHutHoe 1OJNE€  DJIEKTPUYECKOTO ToKa. lIpumeHenwme
AIIEKTPOMArHUTOB B TEXHUKE. [IeCTBME MarHUTHOIO I10JIS HA IIPOBOJHUK C TOKOM.
DNEKTpOJBUraTelib MOCTOSIHHOTO TOKa. McCHosib30BaHUE AIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Omnertel @apaned. fABnenne snekrpomMarHuTHOM MHAYKIuU. [IpaBuno Jlenna.
DNeKTporeHepaTop. CnocoOsb1 MIOTy4YEeHUS AIEKTPUYECKOUN SHEPIUH.
DNEKTPOCTAHIIMK HA BO3OOHOBISIEMBIX HCTOUHUKAX SHEPTHH.

Hemoncmpayuu.

DIIeKTpU3anus Tel.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3AaUMOACHCTBUE 3aPSKEHHBIX TEIl.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
DIEeKTpOCTaTUYECKAasA HHIYKIUSI.
3aKOH COXPAHEHUS IEKTPUUECKUX 3apsI0B.
[TpoBOIHUKH U JTUDIICKTPUKH.
MopenupoBaHue CUIOBBIX JTUHUN SJIEKTPUUECKOTO TOJIS.
HcTouHMKHM TOCTOSIHHOTO TOKA.
JlericTBUSA DNEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B KUJKOCTH.
. I'a30BBbIi1 pa3ps.
. I3MepeHune Cuitbl TOKa aMIIepMETPOM.
. I3MepeHne 2IeKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. PeocTtar n marazuH CONpOTUBIICHUN.
. B3anmoeiicTBrEe MOCTOSTHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH PA3JAEIEHUS MMOI0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoaenupoBaHre MAarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.

OnbIT DpcTena.

MarauTHoO€ 1oJe TOKa. DJIEKTPOMArHHuT.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIeKTPOABUTATENh TOCTOSSHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHON UHIYKIWH.

Omnbrter @apages.

3aBUCUMOCTh HAIPABJIICHUA WHAYKIHOHHOTO TOKAa OT YCIOBUH €ro
BO3HHUKHOBEHHUS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol.

1.

o u k~ow

10.
11.

12.

13.

14.

15.

16.

OnpiTel TO HAOMIOACHHUIO JJNEKTPU3ALMKA TEN HWHAYKIHEH U TpH
CONPUKOCHOBEHHUHU.

UccnenoBanre AEUCTBUS SJICKTPUUYECKOTO IO HA MPOBOJHUKU U
TVDIIEKTPHUKH.

COopka u npoBepka padOThI JIEKTPUUECKOMN 1[ENH MOCTOSHHOTO TOKA.
W3mepenue u peryJiupoBaHUEe CUIIBI TOKA.

N3mepenune u peryaupoBaHue HAMPSKEHUS.

HccnenoBanrie 3aBUCUMOCTH CHUJIBI TOKA, MIYIIETO 4Y€pe3 pe3UcTop, OT
COIIPOTUBIICHUS PE3UCTOPA U HAMPSKEHHS Ha PE3UCTOPE.

OnbITHI, JI€MOHCTPHUPYIOIINE 3aBHCUMOCTD AIIEKTPUUECKOTO
CONPOTHUBJICHUS MPOBOAHMKA OT €ro JJIMHBI, IUIOMAIXd TOMEePEeYHOro
CEUEHHMs U MaTepuaa.

[IpoBepka mpaBmiIa CIOXKEHUA HANPSHKEHUH TPU TOCIEI0BATEILHOM
COETMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia A CWIbl TOKa MPH NapajICIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI 3AEKTPUUECKOT0 TOKA, HIYIIETO Yepe3 PEe3UCTOP.
OmnpeneneHne MOIIHOCTH  3JEKTPUYECKOTO TOKAa, BbIAEISEMOM Ha
pe3ucrTope.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, WAYIIETO Yepe3 JaMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/[ narpeBaTersi.

HccnenoBanrie MAarHUTHOTO B3aUMOJICUCTBHS TIOCTOSIHHBIX MAarHUTOB.
W3yyeHne MarHWTHOTO TIOJII  ITOCTOSIHHBIX ~MAarHMTOB TP HX
OOBEMHEHUY U Pa3/ICJICHUN.

HccnenoBanue qeiCTBUS 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONBITHI, JIEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHJIBI  B3aUMOJAECHCTBHS
KaTyIIKM C TOKOM M MarHuTa OT CWJIbl TOKa M HallpaBJICHHS TOKAa B
KaTyIIKe.

18. MI3yueHue AeiCTBUS MAarHUTHOTO TOJISL HA MPOBOJAHUK C TOKOM.

19. KoHncTpynpoBanue u u3y4eHue padoThl JJICKTPOIBUTATEIS.

20. zmepenue KII] anekTpoiBUraTeIbHOM YCTaHOBKH.

21. OnbITBl IO  HMCCHEAOBAHUIO SBJIEHUSI AJIECKTPOMATrHUTHON HWHIYKIIUU:
WCCIICIOBAHUE W3MEHEHWW 3HAYEHUS] W HAIMPABJICHUS HWHAYKIHOHHOTO

TOKaA.
9 KUIACC

Paspnen 8. Mexannuyeckue siBJIeHHS.

Mexannueckoe ABWKEeHHE. MarepuanbHasg Touka. (Cucrema OTcuéra.
OTHOCUTENBHOCTh MEXAaHUYECKOTO JBWXKEHHsA. PaBHOMEpHOE NpPAMOJIMHENHOE
nswxeHue. HepaBHoMmepHoe npsimonmHenHoe ABHKeHUE. CpelHsasl 1 MTHOBEHHAs
CKOPOCTb Tea IPU HEPABHOMEPHOM JABUKECHUH.

VYckopenue. PaBHoyckopeHHOe mpsiMosinHelHOe JBmKeHue. CB0OOHOE
nagenue. OnbITel ['anuies.

PaBHOMEpHOE ABMXKEHUE MO OKPYKHOCTH. Ilepron m yvacrora oOpamieHus.
Jlunerinas v yriioBasi CKOpocTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

ITepsblii 3ak0oH HbtoToHa. Bropoit 3akoH HeroToHa. Tpernit 3axkon HeroToHa.
ITpuHIMII CYyTIEPIO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPeHUs! CKOJIbKEHUS, Crjla
TPEHUs MOKOs, IPYTUe BBl TPEHUS.

Cuna TsSKECTH U 3aKOH BCEMHUPHOIO TITOTEHHUS. YCKOpEHHE CBOOOJHOTO
najgeHus. J[Bwxenue mianer Bokpyr Comnua. IlepBas kocMmuueckas CKOPOCTb.
HeBecomocTh 1 neperpysku.

PaBHOBecue marepuanbHON TOYKH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJa C 3aKPEIJIEHHON OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TsxecTn.

Nmnynec Tena. M3menenne mmmynbsca. Mnynbe cuibl. 3aKOH COXPAHEHUS
UMITyJbca. PeakTuBHOE BUKEHNE.

Mexanudeckass pabora ¥ MOMIIHOCTh. PaboTa cuil TsDKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEpruu U padoThl. [loTeHIManbHas SHeprus Tena, NOJAHITOrO Hajl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEPTrUs CxaTOM NpyKkuHbl. Kunernueckas
sHeprus. TeopeMa O KMHETMYECKOM JHEPTHM. 3aKOH COXPAHEHHs MEXAHUYECKOM
DHEPIUH.

Hemoncmpayuu.

1. HabGmrogeHne MeXaHUYeCKOro ABMKEHUS Tella OTHOCUTEIBHO Pa3HbBIX TEI

OTCYETA.
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8.
9.

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

CpaBHeHUE TyTel U TPAEKTOPUN ABUIKEHUS OJHOTO M TOTrO KE Tela
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3mepeHne cKOpoCTH U YCKOPEHHUS MPSIMOJIMHENHOTO JBUKECHHUS.
HccenenoBanre Npu3HaKOB PaBHOYCKOPEHHOIO IBUKEHUS.

HabGnronenue 1BM>XeHHs Tela IO OKPYKHOCTH.

Hab6mronenne MexaHMuecKuX sSIBIICHUN, TPOUCXOIAIINX B CUCTEME OTCUETA
«Temexkka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHKECHUU
OTHOCUTENBHO KaOMHETA (PU3UKH.

3aBUCUMOCTb YCKOPEHUS TeJla OT MAacChl TeJla U JIEUCTBYIOIIEH HA HETO
CUJIBL.

HabGnronenue paBeHcTBa CHII TPU B3aUMOJIECHCTBUU TEN.

M3meHeHne Beca Tena Ipu YCKOPEHHOM JABUKECHHH.

Ilepenaua umirysbca npu B3aUMOJIEHUCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MTPU B3aUMOJICUCTBUH TEII.

CoxpaHeHre UMITyJIbCa P HEYNIPYTOM B3aHMMOJIEVCTBUH.

CoxpaHeHre UMITyJIbCca MpU a0COIOTHO YIPYIOM B3aUMOJACHCTBUU.
HalOnronenne peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKOM YHEPrUuu IPU CBOOOHOM TaJICHUU.
CoxpaHeHre MEXaHUYECKON SHEPTUU NIPU ABMKEHHUH TeEJIA MO JEHCTBUEM
MPY>KUHBI.

Jlabopamopnsie pabomul u onvimol.

1.

KoHncTpyupoBanue TpakTa Juisi pa3roHa W JalbHEHIIEr0 paBHOMEPHOTO
JIBIDKCHUS TIIAPUKA U TETIEHKKH.

OnpeneneHue CpelHEe CKOPOCTU CKOJBXKEHHSI OpycKa WM JIBUXKEHUS
[IapuKa 1Mo HaKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpPEHHs Tejla MPU PAaBHOYCKOPEHHOM JBUXKEHUU I10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH MYTH OT BPEMEHHU MPHU PABHOYCKOPEHHOM
JBIDKCHUHU 03 HavaJbHOW CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIU MPU PABHOYCKOPEHHOM JBIKEHUU O€3
HayaJbHON CKOPOCTH ITyTH OTHOCSTCA KakK psJ HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHU OJIMHAKOBHI.

HccnenoBanre 3aBUCHUMOCTH CHUJIbI TPEHUSA CKOJBXKEHHUS OT CHJIbI
HOPMAJILHOTO JIaBJICHUSI.

Omnpenenenue kodphuieHTa TPEHUsT CKOJIbKECHHUS.

Onpenenenune KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBM)KCHHUH TeJa
M0 TOPU30HTAIILHON MOBEPXHOCTH.



10. Omperenienne  pabOTHl  CWJIBI  YIIPYTOCTH TIPH  TOIBEME Tpy3a C
MCIIOJIb30BAaHUEM HEMOJABMYKHOTO U MOABUKHOTO OJIOKOB.

11. I3ydeHune 3aKkoHa COXpaHEHUS YIHEPTHUH.

Paznen 9. Mexanuveckue Koie0aHus U BOJIHBI.

KonebarensHoe aeuxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUIA: TIEpUOI,
4acToTa, aMIUIUTyAa. MareMaTU4eCcKnil U NMpyKUHHBIA MasTHUKU. [IpeBpaiieHue
HHEPrUU MPH KOJIeOATEIHbHOM JIBUKEHUU.

3aryxaromue  koneOaHus.  BwiHyxzaeHHble — KojeOanus.  Pe3oHaHc.
Mexanuyeckue BoJIHBI. (CBOWMCTBAa MeXaHMYEeCKMX BOJH. IlpomosibHbIE U
MonepevyHble BOJIHBL. JInMHA BOJMHBI M CKOPOCTh €€ paciupOCTPaHEHMUS.
Mexanunyeckue BOJIHbI B TBEPJIOM TEJI€, CEHCMUYECKUE BOJIHBL.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHA. OTpaxeHue 3Byka. MH(ppa3Byk u
yIbTPa3BYK.

Hemoncmpayuu.

1. HaOmromenne kosjeO0aHMil TeN MO JEWCTBUEM CHJIBI TSIKECTH U CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii Tpy3a Ha HUTH U Ha TPy KUHE.
HaGmronenue BRIHY)ICHHBIX KOJI€OaHUI U pe30HAHCA.
PacnipocTpanenue mpo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HabGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI pe30HaHC.
JIaﬁopamopubte pabomul u onvimeol.
1. OmpeneneHue 4YacTOThl M MEpUOJa KoJeOaHWW MaTeMaTHYECKOro
MAsITHUKA.

2. Ompenenenrie 4acTOTHl U IEpHOJIa KoieOaHUi MPY>KUHHOTO MasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIeOAHUN MOABEIICHHOTO K HUTH

rpy3a OT JJIUHBI HUTH.
4. HccnenoBaHue 3aBUCUMOCTHU MEPHOJIa KOJICOAHUN MPYKUHHOTO MAsSTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBUCHMMOCTH TepHojia KoieOaHuil rpy3a, MOJABEIICHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OmbIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  Mepuoia  KoJeOaHHit
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJCHUSI.

Pazges 10. D1eKTpOMAarHuTHOE 1M0J1€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJIe.  ODJIEKTpOMarHuTHele  BOJHBIL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. I[llkana »neKTpoMarHUTHBIX BOJIH. lcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.
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OnekTpoMarHutHas npupoaa cera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoJsHOBBIE CBOKCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. M3ydeHue CBOMCTB AJEKTPOMArHUTHBIX BOJH C MOMOIIBI MOOWJIBHOTO

TenedoHa.

Pa3nen 11. CBeToBbI€ IBJICHHUS.

JlyueBas  mogmenp  ceera.  Mcrounuku ~— ceera.  IIpsAmosmHerHOe
pactpocTtpanenue ceera. 3atmeHnns CoisHua u JIynsl. OTpaxenue cBera. 11nockoe
3€pKaJI0. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenue cBeta. 3akoH mpejaomiieHUsi cBera. llonHOe BHyTpeHHee
OTpakeHHe cBeTa. VIcnonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xon osyueir B JnuH3e. OnTuyeckass cucrtema (Qortoamnmapara,
MHUKPOCKONIa M Tejeckoma. ['ya3 kak onTuyeckass cucrema. Bin3opykocTs H
JaJTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B croekrp. OmnbiTel HetoToHa. Croxenue
CIEKTPAJIbHBIX 1[BETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpssMOTMHEWHOE pacpOCTPAaHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenne n300pakeHU B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomiienue cBera.

OnTryecKkuil CBETOBO/I.

Xop nyuei B coOuparoliei JInH3e.

XO0J Iy4der B pacCEenBAIOIIEH JINH3E.

[Tomy4yenune n300paxeHu C MTOMOIIBIO JTH3.

[Tpuniun aevictBus doToanmapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Mopensb riasza.

11. Paznoxxenue 6enoro cBera B CeKTp.

12. [lomy4yenue 6emoro cBeTa MpH CI0KEHUH CBETa PA3HBIX IIBETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBHCHUMOCTU yTJIa OTPA)XKEHHSI CBETOBOTO Jiyya OT yrIJja
naJIeHuUs.

2. M3yueHue xapakTEpPUCTUK U300paKEHUS MIPEAMETA B TUIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCHMOCTH yTIJIa MPEJIOMIIEHUSI CBETOBOIO Jiyda OT yria
MaJICHUS Ha TPAHUILIE «BO3IYX—CTEKIIO».
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4. TlomydeHue N300paKEHHM C TIOMOIIBIO COOUPAIOIIEH JTMH3BI.
Omnpenenenue (HOKYCHOTO PACCTOSHUS U ONTHYECKOM CHIIBI cOOMparomei
JIVH3BI.

6. OIBITHI 110 PA3TOKEHUIO OEJIOr0 CBETA B CHEKTP.

7. OmBITBI O BOCHPHUSTHIO LBETA MPEAMETOB MPH MX HAONIOJACHUU Yepes3
[[BETOBbIC (DUIIBTPHI.

Pa3znes 12. KBaHTOBBIC SIBJICHHS.

Oneitel Pe3eppopna u miuanerapHas Mozenb atoma. Mogens atoma bopa.
Hcnyckanue u noranonieHue ceera aroMmoM. KBanTel. JInHeHyaTsie CIEKTPBHI.

PanunoaktuBHOCTh. Anbda, 0eTa- U ramma-uznydeHus. CTpoeHre aTOMHOTO
anpa. HyxioHHas wmoxens aroMHoro sapa. Msorombsl. PaaguoaxTtuBHbIE
npespamenus. [lepron monmypacmnanga aTOMHBIX SAED.

AnepHble peakiuu. 3aKOHbl COXPAHEHUs 3apsA0BOr0O MU MacCOBOTO YHCEI.
OHeprus CBsi3M aTOMHBIX sifep. CBs3b Macchl M 3HeEpruu. Peakuuu cuHTE3a H
nenenus saep. Ucrounnku sneprun ConHua u 3BE3 .

Snepnas sHepreruka. J[eWCTBHA pPagMOAKTUBHBIX H3JIYYEHUNM HaA JKHUBBIC
OpraHU3MBbl.

Hemoncmpayuu.

1. CHekTpbl U3IIyYEHUS U MOTJIOLEHHUS.

2. CrHexTpsl pa3IMYHbIX Ta30B.

3. CmekTp BoaOpoa.

4. HabmroneHnue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3HPYIOUIUX U3ITYUYEHUH.

6. Perucrpanus n3nydeHHsI IpUPOJHBIX MUHEPAIOB U POIYKTOB.

Jlabopamopnsie pabomel u onvimol.

1. HabGnropeHue CIIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUYCHHUS.

2. HMccnenoBanue TpPEKOB: M3MEPEHHE DHEPTMM YaCTULBI [0 TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. M3mepenue paanoakTUBHOTO GOHA.

IToBTOPUTEIHLHO-00001IIAKO U MOIYJIb.

[ToBTOpUTENHEHO-0000IAOIMN MOAYJIb IPEIHA3HAUYEH JIJISi CUCTEMATU3ALMH
u  0000IIeHUs  MPEIMETHOrO  COACpPKAHUS U OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YyUEHUHU BCETO Kypca (DM3MKH, a TaKKe JIJIs MOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (¢u3uKe Ui 00ydaroumxcs,
BBIOPABILIKX 3TOT yU4EOHBIN MpeMerT.

IIpy n3ydeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUIBI
JEATENBHOCTH, HA OCHOBE KOTOPBIX 00€CIEUMBAETCS JTOCTUKEHUE NMPEIMETHBIX U
METaNpeJIMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GopMHupyeTcs
€CTECTBEHHOHAYYHAs! TPAaMOTHOCTbh: OCBOEHHE HAyYHBIX METOJOB HCCIICIOBAHMS



SBIICHUM TPUPOABl M TEXHHUKH, OBJAJCHUEC YMEHUSMU OOBSICHATH (U3HUECKHE
ABJICHUSI, NPUMEHSAS IIOJYyYECHHBbIE 3HAHUSA, pEIIaTh 3aJayd, B TOM YHUCIE
Ka4€CTBEHHBIC U SKCIIEPUMEHTAIbHBIE.
[TpuHIMNIIANBHO AESATEIBHOCTHBIM XApAKTEp JAHHOTO pa3jeiia peanu3yeTcs
32 CY4€T TOTO, YTO OOydYaromuecs BBITIOJHAIOT 3aJaHus, B KOTOPBIX WM
npeaIaraeTcs:
Ha OCHOBE IIOJIYYCHHBIX 3HAHUM pacro3HaBaTh M HAYYHO OOBSICHATH
(du3uYecKue SIBICHUS B OKPY’KAIOIIEH MIPUPOJIC U MOBCEAHEBHON KU3HMU;
WCIIOJIb30BaTh HAYYHBIC METOJIbI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUM, B TOM
YHUCJIE JIA POBEPKHU THIOTE3 U MOJIYUYEHHUS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4HbIE OCHOBBI HAM0OJIE€ BaXKHBIX JOCTHUKEHUU COBPEMEHHBIX
TEXHOJIOTUH, HATPUMEDP, NPAKTUYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHECHUS BCEX MU3BECTHBIX BUIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUAA

N3ydenne ¢u3MKH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa30BaHMUs HAIMPABIICHO

Ha JIOCTH)KEHHUE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJbTAaTOB.

B pesynbrare nzyuenus pu3MKM HAa ypOBHE OCHOBHOTO 00IIIeT0 00pa30BaHUS

y oOyuarorierocs OyayT copMHUpPOBaHBI CIICIYIOMINE JIMIHOCTHBIC PE3yJIbTaThl B
YacTH:

1) maTpHMOTHYECKOr0 BOCIIMTAHUS:

— IpPOSIBIICHUE UHTEPECA K UCTOPUHM U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOM
(u3nUecKOl HAyKU;

— HEHHOCTHOE OTHOILIEHUE K TOCTHXKEHUSIM POCCUNCKUX YUEHBIX-(PU3HKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJACHUH OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX TMpoOJeM, CBS3aHHBIX C MPAKTUYECKUM TMPUMEHEHHEM
JNOCTHKEHUN (PU3UKH;

— OCO3HAHHME BAXKHOCTU MOPAIbHO-3TUYECKUX INPUHLHUIIOB B JEITEIBHOCTH
YYE€HOrO;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

— BOCIIPHUSITHE ICTETHMUECKUX KaueCTB (PU3NYECKOW HAyKW: €€ TapMOHUYHOTO
MOCTPOEHHUS], CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

— OCO3HaHUE NEHHOCTH (PU3NYECKOW HAyKh KaK MOIIHOIO0 HMHCTPyMEHTa
MO3HAHUS MHpPA, OCHOBBI PA3BUTHUS TEXHOJOTHM, Ba)KHEWIIEH COCTABIISIONLICH
KYJbTYPBI,

— pa3BUTHE HAy4YHOW JHOOO3HATENBHOCTH, MHTEpPECAa K MCCIIEI0BATENbCKON
NEeSATENbHOCTH;

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

— OCO3HaHHE IIEHHOCTH O0€e30MacHOro o0pa3a XU3HHM B COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuUil O€30MACHOrO0 MOBEAEHUS Ha
TPaHCHOPTE, Ha JIOpOrax, C 3JIEKTPUYECKHM W TEIJIOBBIM O0OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

— c(hopMUPOBAaHHOCTh HaBbIKa pediekcuu, MpU3HAHHE CBOETO IpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y APyTroro 4eJIoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— AKTUBHOE Yy4yacTH€ B PEIICHHWU NPAKTUYECKUX 3adad (B paMKax CEMbH,
oOpa3oBaTeIbHONM  OpraHM3allud, TOpoJa, Kpas) TEXHOJIOTUYECKOU H



COITMAJILHON HAIPaBIICHHOCTH, TPEOYIOMMX B TOM YHCIE M (DU3NYSCKHUX
3HaAHUM;

e — MHTEpEC K MPAKTUIECKOMY M3yUCHHIO MTPodecChii, CBA3aHHBIX ¢ (PU3UKOM;

e 7)3KO0JIOTHYECKOr0 BOCIIUTAHUSA:

e — OpHCGHTANMS Ha TpPHMEHEHHE (PU3MUCCKUX 3HAHMMA I PEIICHHS 3a1ad B
obJlacTH OKpy’Karolel cpeapl, TUIAHUPOBAHUS IIOCTYNIKOB M OILCHKH HX
BO3MOXHBIX TTOCJIEJCTBUI JIJIs1 OKPY>KAIOILEH Cpebl;

e — OCO3HaHHME TIOOAJTBLHOTO XapakTepa SKOJOTMYECKUX MpoOIeM M MyTel ux
pelieHus;

e 8) amanTanuum K HU3MEHSIIOUMIMMCH YCJOBHUSIM COLMAJIBLHOM W NPHPOIHOM
cpenbl:

e — TIOTPEOHOCTh BO B3aWMOJICHCTBMU TPHU BBHINOJHCHUU HWCCICIOBAHUN U
IPOCKTOB (M3UYCCKONM HAIPaBIECHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSAM
IPYTHX;

e — TIOBBIIIEHUE YPOBHS CBOECM KOMIICTEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
TeATeIbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHUI, B TOM YHCIIE (POPMYIUPOBATH
WJIeU, TIOHSATHUSI, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSAX;

e — OCO3HaHME JNE(DUIIMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEHW B 00JaCTH
duzuKy;

e — IUIAHUPOBAHHWE CBOETO PA3BUTHSI B MPUOOPETEHUH HOBBIX (PUIUUECKHUX
3HAHUU;

e — CTPEMIICHHC aHAJIU3HPOBATH M BHISBIIATH B3AMMOCBSI3H IIPUPOJIBI, O0IIECTBA 1
SKOHOMHMKH, B TOM YHUCJIE C UCIIOJIH30BaHUEM (DM3NUSCKUX 3HAHHUIA,

e — OIICHKAa CBOMX JCWCTBUM C Y4Y€TOM BIMSHUS Ha OKPYXKAIOIIYI0 Cpeiy,
BO3MOJKHBIX TJIOOQTBHBIX ITOCIEICTBUM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHMS mporpaMmbl 10 (H3MKE Ha YPOBHE OCHOBHOTO
oOrmero oopazoBanus y o0ydarornierocs: OyayT copMupoBaHbsl MeTanpeIMeTHbIe
pe3yJbTaThl, BKIIOUYAIONINE T03HABATEIbHBIC YHUBEPCAIBHBIC YUeOHbIC ICHCTBUS,
KOMMYHHMKATHBHBIC  yHUBEpCadbHbIe  y4eOHbIC  JICHCTBUSA, PETYJISATHBHBIC
YHHUBEpCaIbHbIC yU4eOHBIC JICHCTBUS.

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Ba3oBble JJoruueckue JeficTBUA:
e BBIABIATH U XapaKTEpU30BaTh CYIIECCTBEHHBIC TMPU3HAKK OOBEKTOB
(sBNIEHUN);



yCTaHABJIMBAThH CYIIECTBCHHBIA MPHU3HAK KJIacCU(PUKAIIUNA, OCHOBAHUS IS
0000IIIeHNS U CpaBHEHUS,

BBISIBIISATH 3aKOHOMEPHOCTH W ITPOTHBOPEYHS B pacCMaTPUBAEMbIX (paKTax,
JTAHHBIX ¥ HAOIOICHUSIX, OTHOCAIUXCS K (DU3UIECKUM SBIICHUSM;
BBISIBIISITh TIPUYMHHO-CJIC/ICTBEHHBIE CBSI3M TPU HU3YyUYEHUU (U3HUECKUX
SIBIICHUH W MPOIIECCOB, JIENaTh BBHIBOJBI C HCIIOJIb30BAHUEM JCTYKTUBHBIX
¥ WHIYKTUBHBIX YMO3aKIFOUCHUU, BBIJBUTATh TUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEJINYUH,;

CaMOCTOATENLHO BBIOMPATH CHOCOO pelieHus y4eOHOU (u3nuecKon
3amaun (CpaBHEHHE HECKOJIBKMX BAapUAHTOB pEIICHUs, BHIOOp HamOolee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHCB).

ba3oBble ucciieoBaTe/IbCKHe AeiiCTBUSA:

MCITI0JIB30BaTh BOIPOCHI KaK UCCIEA0BATEIbCKUII MHCTPYMEHT NIO3HAHUS;
MIPOBOJIUTH 10 CAMOCTOSITEIBHO COCTABIIEHHOMY TUIAHY OIBIT, HECIIOKHBIN
(bU3MYECKUI HKCIEPUMEHT, HEOONbIIOE UCCIeN0BaHUE (PUINYECKOTO
SBJICHUS,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTb HH(OpPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU KCIIEPUMEHTA;

CaMOCTOSITeIbHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOEHUS, OIbITA, UCCIIEIOBAHNUS;

NPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKHUX
MPOLIECCOB, a TAKXKE BBIIBUTAThH MIPEATNOIO0KEHNS 00 UX PA3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:

MPUMEHSTh Pa3IUYHBIC METObI, MHCTPYMEHTHI U 3aMpPOCHI MPU MOUCKE U
orbope WHPOpPMAIMK WIH JaHHBIX C yYETOM TPEJIOKCHHON yueOHOMH
(dbuznyeckoit 3a1a4u;

aHATM3UPOBATh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUIOB B (OPM MIPEICTABIICHNUS,

CaMOCTOSITENIFHO ~ BHIOMpaTh ONTHMAIbHYI (OopMy MpeacTaBlIeHUsS
uHQOpMAIlMU W WUTFOCTPUPOBATh pEIIacMble 3aJadd  HECIOKHBIMU
CXeMaMH, TharpaMMaMu, HHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMyHUKaTHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBHS:

B Xoj¢ OOCYyXJCHHS y4eOHOro maTepualia, pe3yiabTaToB JabOpaTOPHBIX
paboT M MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CY)AAEMOU TEMBbI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC HAa pEIICHUE 3aJadd M TOJJICP’KaHUe
OJ1aro’Kes1IaTeIbHOCTH OOIIEHNS;

COIMOCTAaBIIATh CBOM CYXKICHHUS C CYXICHHSAMH JPYTHX YYaCTHUKOB
Juayora, OOHapy»XKUBaTh Pa3Iu4Ke U CXOJICTBO MO3UIINN;



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

MOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOW |
WHIUBUIYyaIbHOW paboThl MpU PEHICHUHW KOHKPETHOM (U3MYECKOM
poOJIeMBI;

MPUHUMATh eI COBMECTHOW JIESITCIIbHOCTH, OPTraHW30BBIBATh JACHCTBUS
no e€ MOCTIKEHHUIO: paclpedensiTh poJH, OOCYXJIaTh MPOLECCH U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh pa0OTHI, IOCTUTasi KAUECTBEHHOTO pe3yibTaTa 1o
CBOCMY HAIpPABJICHUIO W KOOPAWHHUPYS CBOM JCUCTBHS C JPYTUMHU
YJICHAMHA KOMAaH]IbI;

OIICHMBATh KA4E€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHSIM,
CaMOCTOATENHHO C(HOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOJICHCTBHSI.

PeryasiTuBHbIe YyHUBepCAJbHbIE yUeOHbIE 1eiiCTBUSA

CaMOOPFaHH3aHHﬂ:

BBISIBIISITh TPOOJIEMBI B JKU3HEHHBIX U yUEOHBIX CUTYalUSX, TPEOYIOIINX
ISt pereHus: GU3nuecKux 3HaHUMH;

OpUEHTHUPOBAThCS B  PA3NMYHBIX MMOAXOAAX MPHUHATHS  pPEIICHUN
(vHIMBUAYyaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE DPEIICHUN
TPYIIION);

CaMOCTOATEILHO COCTABIISITh AITOPUTM pellieHUs] PU3NUYECKON 3a/1auu WU
IUTaHa WCCIEAOBAaHUSA C y4ETOM HMEIOUINXCA PECypCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATH IIPEIIaraéMble BAPUAHTHI PEIICHUN;
JieN1aTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CﬂMOKOHTpOJIb, SMOIUOHAJIbHBIN NHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTYyalluH U IIpeJiaraTh IUIaH €€ U3MECHEHUS,
OOBSCHATh TPHUYMHBI  JOCTIDKCHUS  (HEIOCTHIKCHHUSI) PE3yJIbTaTOB
JEeSTEIBHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh (B TOM YHUCJE B XOJI BBIMOJHEHUS
(U3UYECKOT0  HCCIENOBAaHMS WM TPOCKTa) Ha OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHHBIIMXCS CHUTYallWid, YCTAHOBJICHHBIX OIIHOOK,
BO3HHUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSIM;

CTaBUTh €05 Ha MECTO JOPYroro 4ejoBeKa B XOJ€ CIOpa WK JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBbI, HAMEPEHUS U JIOTUKY JAPYTrOro;
MPU3HABATh CBOE MPABO HA OMIMOKY MPHU pelIeHNH GU3HUECKUX 3a7a4 WU
B YTBEPKIAECHUAX HA HAYYHBIE TEMBI U TAKOE K€ MTPaBO APYroro.



NPEAMETHBIE PE3YJIBTATBI

K xonIry o0yuenus B 7 Kjacce rpeMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

WCIIOJIB30BaTh  TOHATHS:  (PU3WYECKHMEe W  XUMHYECKHE  SIBJICHHSI,
HaOJIOICHUE, JKCIIEPUMEHT, MOJIeNh, TUIOTE3a, CAMHMIIBI (U3HUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BeliecTBa (TBEpAOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYeCKOe JBIDKEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAaEeKTOpHUsS, PABHOAECUCTBYIOIIAS
cuJa, nedopmManus (ynpyras, IJIacTUYecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBieHus (auddys3us, TErIoBOoe NBUKEHUE YACTHUIl BEIIECTBA,
pPaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUA,
B3aMMOJICCTBUE TEJ, PABHOBECUE TBEPIBIX TEN C 3aKPEIUIEHHOW OCHIO
Bpall€HUs, Iepenada [aBJICHUS TBEPABIMUA TeEJIaMH, >XUAKOCTAMH U
razamy, aTMocepHOoe JaBjeHWE, I[UIaBaHWE TeJ, MPEeBpaIlEHUs
MEXaHUYECKON SHEpPruu) MO ONHUCAHUIO UX XapaKTepHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JJAHHOE (PU3HUECKOE SIBICHUE;
pacno3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3WYECKUX  SIBICHUH B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKUE SIBIECHUS B IMPUPOJIE:
MpUMEpPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B KUBOM M HEXKHBOM
MpUpOJIE, NCUCTBUE 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 ) (PU3UUECKUX SBIICHUN;
ONMKCHIBATh MU3yUCHHBIE CBOMCTBA TEN U (PU3NYECKUE SBJICHUSI, UCTIOIb3YS
¢du3nyeckue BeTWYMHBI (Macca, 00bEM, IUIOTHOCTH BELIECTBA, BpeMs,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTrOCTH, CHUJIA TSKECTH, BEC
Tena, CWJIa TpEeHus, JAaBieHHe (TBEPAOro Tena, JKUIKOCTH, Tasza),
BBITAIKMBAIOIIAS CHJIa, MEXaHWYecKas padoTa, MOIIHOCTb, IJICYO CHUJIBI,
MOMEHT CWJIbl, KO3(Q(OUIMEHT TOJE3HOT0 JCHCTBUS MEXaHU3MOB,
KUHETUYECKass W TMOTEHIHAIbHAs DHEPTUsi), MPU ONHCAHUU TPABUIBLHO
TPaKTOBaTh  (PU3MUYECKUH  CMBICT  HMCHOJB3YEeMBIX  BEIWYWH, WX
0003HaueHUsI W EIUHUIIBI (PU3MUYECKUX BEIUYHH, HAXOJIUTh (HOPMYIIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEJIMUYMHY C JIPYTUMU BEJIMYMHAMU,
CTPOUTH TpapUKU U3yUEHHBIX 3aBUCUMOCTEN (PM3UUECKUX BEJIMUUH;
XapaKTepH30BaTh CBOMCTBa Tel, (PU3UYECKHE SBICHHUS U IPOLECCHI,
UCIIOJb3Ys MpaBUiia CIOXKEHUs CUi (BIIOJb OJHOM MpsMON), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBWIO paBHOBECHUs phiuara (0Joka),



«30JI0TOE€ MpPaBUJIO» MEXAHHMKH, 3aKOH COXPAaHEHUS MEXaHMYECKOU
DHEPruu, MpPU ITOM JaBaTh CIIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aMKChIBATH €70 MATEMATUUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SABJICHHSI, IPOLIECCH] U CBOMCTBA TE€J, B TOM YHCIIE
U B KOHTEKCTE CHUTyalMil MPaKTUKOOPUEHTUPOBAHHOIO XapakKTepa:
BBISIBJISITh TIPUUUHHO-CJICICTBEHHBIE CBSA3U, CTPOUTH OOBsiCHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (DPU3UUECKUX
ABJICHUM, (PU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemarb pacy€THble 3aJayd B 1—2 [EWCTBUS, HUCHOJIb3Ysl 3aKOHBl U
dbopmyIbl, CBs3bIBAIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHajIu3a
YCJIOBHSI 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3HUECKHUE
BEJMYUHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThl, HaXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJISl PELIECHUs 3a]a4, OIICHUBATh PEaTUCTUYHOCTh
MOJIy4YeHHOU (PU3NYECKOM BEIUUUHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXHO PEIIUTh MpPU T[OMOIIH
(U3HYECKUX METOJOB, B OIMCAHUU UCCIIEI0BAHUS BBIJIEIATH IPOBEPIEMOE
peanoiaokeHne  (TUIoresy),  pasinyaTb M HHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKA B XOJIe OIbITa, JeNaTh
BBIBOJIbI 10 €T0 pe3yJibTaTaM;

IPOBOJUTH OMNbBITBHI IO HAOMIOJEHUIO (PU3NYECKUX SIBICHUU WU
bu3nIecKux CBOWCTB TEN: dbopmynrpoBaTh MIpOBEPSIEMbIEC
MPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO0 000pYy10BaHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYIIMPOBATH BHIBOJIBI;

BBINIOJIHATH MPSAMbBIE W3MEPEHHsI pPACCTOSHUSA, BPEMEHH, MacChl Tela,
00béMa, CHUIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aMUCHIBATH TMOKa3aHUS NPUOOPOB € YYETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHU;

MIPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIIMYUHBI OT
IPYrod € HCIOJIB30BAHUEM IMPSMBIX H3MEPEHHMI (3aBUCUMOCTH IIYTH
PaBHOMEPHO JBWXKYIIErocs Tejla OT BPEMEHU [BIKEHUS TeNa, CHIIbI
TPEHUS CKOJILKEHUS OT Beca TeJla, KauecTBa 00padOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOLIAJAN CONIPUKOCHOBEHUS TEJl, CUJIbI
YOPYTOCTH OT YAJUHEHUS MPY>KUHBI, BHITAJKHUBAIOIIEH CHIIBI OT 00BbEMaA
MOTPYKEHHON YacTH TeJla M OT IUIOTHOCTH KUJIKOCTH, €€ HEe3aBUCUMOCTHU
OT IJIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPYKEHO TENO0, YCIOBUN
IJIaBaHUsl TEJ, YCIOBUM pPaBHOBECHS pbluara W OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM y4€OHOTO HCCIENOBaHUS, COOUpAaTh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHUs, CIeNysl TMPEeUIOKEHHOMY IUIaHy, (UKCHUpPOBATH
pe3ynbTaThl MOJTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUJC



NpeUIOKEHHBIX TaONUll U TpaduKOB, JAeIaTh BBIBOABI MO pe3ysibTaTaM
UCCIIEJOBAHMS;

NPOBOJNTH KOCBEHHBIC H3MEpPEeHHsS (U3MUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CUila TPEHHSI CKOJBKECHHUS,
JaBJIEHWE  BO3JyXa, BHITAJKHUBAIOIIAs CHJA, JecTByromas  Ha
HNOrpyXKEHHOE B KHUJAKOCTh Te€JO0, KO3()(PUIMEHT MOJNe3HOro AeHCTBUS
IOPOCTBIX MEXaHU3MOB), CIeAys TNPEUIOKCHHON HWHCTPYKIUU: TIpH
BBITIOJTHEHUH HW3MEPEHUI cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISATH 3HAUEHNE UCKOMOU BEJIMUMHBI,

cOOJII0/1aTh MpaBUJIa TEXHUKU OE€30MaCHOCTH MpHU padoTe ¢ 1ab0paTOPHBIM
o0opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOINAIOIINECS COCYAbl, OapoMerp,
pblyar, HOJBUKHBINA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS MJIOCKOCTH;
XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3YyUYEHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOHl Ha WX OMUCaHUs (B TOM YHCIE:
NOJUINITHUKY, YCTPOWCTBO BOJOIPOBOJA, THUIPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, APEOMETP), UCIIONb3YsI 3HAHUS
O CBOMCTBaxX (PpU3MYECKHUX ABJICHUM MU HEOOXOJIMMBbIE (PU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUS (DU3MUECKUX 3HAHUN B IOBCEIHEBHOM
KU3HU s obecriedeHnst 0€30MacHOCTH TP OOpallieHnH ¢ MpudopaMu u
TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS U COONIOJCHUSA
HOPM 3KOJIOTUYECKOTO TOBECHHSI B OKpY Kalollel cpee;

OCYIIECTBIATh OTOOp HCTOYHUKOB HH(popmauuu B HHTepHere B
COOTBETCTBHH C 33JJaHHBIM TIOUCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIUXCS
3HaHUW © TYTEM CpPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIACITATH
uH(pOpMaIMIO, KOTOpas SIBISETCA NPOTHMBOPEUYMBOM WM MOXET OBITh
HEJI0CTOBEPHOI;

MCTIONB30BaTh MPH BBHIMOJHEHWN YYE€OHBIX 3aJaHUl HAyYHO-TIOMYJISPHYIO
auTepaTypy  (PHU3MYECKOro  COAEpIKAHMsS, CIPABOYHBIE MaTepHAbI,
pecypcbl ceTd VIHTepHeT, BIaJeTh NpuéMamMi KOHCIIEKTUPOBAHUSI TEKCTa,
npeobpazoBaHusi HHPOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCHMEHHBIC W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO COIEPKaHUSA, B TOM
yucie MyOJuYHO JeNaTh KpaTKue COOOLICHHsSI O pe3yibTaTax MpPOEKTOB
WIM Y4YeOHBIX HCCIEIOBaHUM, IpPU 3TOM TIPAaMOTHO HCIOJb30BaTh



W3YYCHHBIM TOHATHUIHBIA ammapar Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3CHTAIUEH;

MPU BBHITIOJTHEHUH YYEOHBIX IPOEKTOB M MCCIECIOBAHUN pachpeacssiTh
00SI3aHHOCTH B TPYIINIE B COOTBETCTBUU C IIOCTaBIICHHBIMHM 3ajadyamu,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JIEUCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIQJ, B  JIEATENBHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOUIUX.

K xoH1y o0yuenus B 8 kiacce npeIMETHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUH:

WCTOJIb30BaTh MOHSTHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUA BEIIECTBA, KPUCTAIIINYECKUE U
aMmopdHble Tena, HACHIIICHHBIM W HEHACHIIMICHHBIM map, BIAXKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPCHHSSI JHEPrusi, TEIUIOBOM JIBUTATEIIb,
AJIEMEHTAPHBIN 3JIEKTPUYECKUIN 3apsijl, SIECKTPUUYECKOE MOJIe, MPOBOIHUKHI
Y ADJICKTPUKH, TOCTOSHHBIN JIEKTPUUYECKUIN TOK, MATHUTHOE TOJIE;
pasznuuath SBJICHUS (TEIJIOBOE PACIIMPEHHE U CXKaTue, Tervlonepenaya,
TEIJIOBOE€ PABHOBECHE, CMAUYMBAaHUE, KAMWJUISIPHBIC SIBIICHUS, UCIIAPEHHUE,
KOHJICHCAIUs, TUIaBJICHUE, KpHUCTauIM3anus (OTBEpJEBaHHUE), KHUIICHUE,
Teronepeaaya (TeTUIONPOBOHOCT, KOHBEKITHS, U3JIyYEHUE),
AIEKTPU3ALMS TEJ, B3aUMOJICCTBUE 3apANIOB, JEUCTBHUS JJIEKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHWE, B3aUMOJICUCTBUE MAarHUTOB, JCHCTBUE
MarHuTHOTO TOJIsl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT MHIYKITUS)
[0 ONHUCAHMI0 UX XAapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBICHHE H3YYCHHBIX (DU3UYCCKUX  SBJICHUH B
OKpY’)XKalollleM MHpe, B TOM 4YHuCjIe (U3UYECKHE SIBICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWUISIPHBIE SIBICHUS B MPUPOJE,
KpUCTaJUIbl B mpupone, u3nydeHue CoiHIa, 3aMep3aHue BOIJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJICKTPUYSCKUE
SBJICHUSI B atrMocdepe, dISKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiid, Jpeid MOT0COB, POb MAarHUTHOIO MOJS JUIS JKM3HM Ha
3emiie, ONSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATH CYIIECCTBEHHBIC CBOMCTBA (MpHU3HAKH) (HU3HUYCCKHUX
SIBJICHUH;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PUIMYECKUE SIBJICHUS, UCTIOIb3YS
(duznyeckre BeIUYUHBI (TeMIlepaTtypa, BHYTPEHHSSI YHEPTUsI, KOTUYECTBO
TEIJIOTHI, YJAEIbHAs TEIUIOEMKOCTh BEIIECTBA, YJAEJbHAS TEIUIOTa
IJIaBJICHUsI, yJENbHAs TeIUIoTa IMapooOpa3oBaHUsl, yJAEIbHAs TeIioTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJEe3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIbHAs BJIAXHOCTb BO31yXa, JJIEKTPUYECKHUU 3apsn,
CUJla TOKA, JJIEKTPUUYECKOE HAaIpPsKEHUE, COINPOTUBIIEHUE IPOBOJHUKA,
yAEIbHOE  CONPOTUBIEHHME  BelllecTBa, paboTa U MOIIHOCTh
ANEKTPUYECKOTO0  TOKAa), MpHU ONHUCAHUM TMPABWIBHO TPAKTOBATh
(bu3nyecKuil CMBICT HCIHOJb3YEMBIX BEJIUYMH, 00O3HAYCHUS U €IUHMIIBI
(bu3NYeCKUX BEJIMYMUH, HAXOAUTh (OPMYJbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKyl0 BEIIMYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

XapaKkTepu30BaTh CBOMICTBa Tes, (PU3MUECKHE SBJICHHUS U IPOLIECCHI,
HCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KMHETUUYECKOM TEOpPUU
CTpPOEHHUS BEIlleCTBA, NMPUHLHUII CYNEPHO3UIMU TNoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa 715 yyacTKa LeNH, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHWs JHEPruu, IIPpU OSTOM J1aBaTh
CJIOBECHYIO0 (DOPMYJMPOBKY 3aKOHA W 3aIlMChIBATh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMICTBA TN, B TOM YHCIE U B
KOHTEKCTE CHUTyallMi MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOrMuecKux
iaroB ¢ omnopod Ha 1—2 W3y4eHHBIX CBOMCTBAa (PU3MYECKUX SIBIICHUU,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemarb pacy€THble 3aJadyd B 2—3 JEWCTBUS, HUCHOJIb3Ys 3aKOHBl U
dbopmyIbl, CBs3bIBaIONIME (DU3MYECKHME BEIMYMHBI: HAa OCHOBE aHajIn3a
YCIOBUSL 3a/la4yd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JUIsl pELIeHUs 3aJadd, BbIOMpAThb 3aKOHBI W  (HOPMYJIBI,
HEOOXOquMbIe Al €€ pelIeHHs, NPOBOAUTH PACUETHl M CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHUE (PU3NYECKON BEIMUYUHBI C U3BECTHHIMU JaHHBIMH;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXHO PEIIUTh MpPU T[OMOIIH
(U3HYECKUX METOIOB, HCIOJIb3ysl OMHCAHUE WCCIIEOBAaHUS, BbIACIATH
IIPOBEPSAEMOE  IPEAIIOJIIOKEHUE, OLEHMBATh IPABWIBHOCTH IOPsAJKA
IIPOBEICHUS UCCIIEN0BAHMSA, A€1aTh BBIBOBI;

MPOBOJUTH OMbBITHI 1O HAOMIOJNEHUIO (PU3NYECKUX SBICHUN WU
(U3HYECKUX CBOMCTB Tell (KaMWLISPHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/[yXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH IpOIEcca OCThIBAHUS U
HarpeBaHUs TpPH U3IYYEHUH OT IBETa HU3Tydaromiel (MOrJIONIAr0IIeH)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPHI KUIAKOCTH U
IJIOIAAA €€ IIOBEPXHOCTH, OJJEKTpU3alus Tl M B3aUMOJCHCTBHUE
JIEKTPUYECKUX  3aps0B, B3aWMOJECHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJu3alldsl MArHUTHBIX IIOJIEW TMOCTOSIHHBIX MAarHUTOB, JCHCTBUS
MAarHuTHOTO MOJII HAa MPOBOJHHUK C TOKOM, CBOWCTBA AJIEKTPOMArHuUTa,



CBOMCTBA 3JEKTPOJBUTATENSl IOCTOSHHOTO TOKa): (OpPMYJIUPOBATH
IpOBEPsiEMbIE MPEATNIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUsl, OMUCHIBATH X0/ ONBITA U (DOPMYJIMPOBATH BHIBOJIBI;
BBIIIOJIHATh ~ MPSAMbIE  W3MEPEHUS  TEMIEpPaTypbl, OTHOCUTEIbHOU
BJIQXHOCTH BO3/lyXd, CWJIbl TOKA, HANpPSDKEHHS C HCIOJIb30BAaHUEM
aHaAJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIWYUH, CPAaBHUBATh
pe3yJbTaThl U3MEPEHUN C YUETOM 3aJJaHHON a0COIOTHOM MOTPEIIHOCTH;
MIPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEIIMYUHBI OT
ApPYrod C  HCHOJB30BAHMEM NPSIMBIX HM3MEPEHHIl  (3aBHCHMOCTH
CONPOTUBJICHUSI IPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAHM IIOIEPEYHOIO
CEUEHMS U y/EJIbHOIO COMPOTUBIICHUS BEUIECTBA MPOBOIHUKA, CUIIbI TOKA,
UAYLIEr0 4Yepe3 MNPOBOAHHMK, OT HAOpsDKEHHsT Ha  [POBOJIHHUKE,
UCCJIEIOBAHUE TIOCIENOBATEIIBHOIO M  MApaJUIEIbHOIO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs], Clenysl MNPeIoKEHHOMY IUIaHy, (PUKCHUpPOBATH
pe3yibTaThl TOJYYEHHOM 3aBUCHUMOCTH B BUAE TaOnHl U TpagUKoB,
JIeJIaTh BBIBOJBI 10 PE3YJIbTaTaM MUCCIIET0BAHMS;

IPOBOAUTHh KOCBEHHBIE HU3MEpPEHHs (PU3MUECKUX BeNMYUH (yAelabHas
TEIJIOEMKOCTh ~ BEILIECTBA, COMPOTUBJICHUE MPOBOJHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHMPOBATh H3MEpPEHUs, COOMpaTh
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CIIEysl MPEUIOKEHHON MHCTPYKLUU, U
BBIYHCIISATH 3HAYECHHUE BEJINYUHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM
0o0opyI0BaHUEM;

XapaKkTepU30BaTh MPUHIMIBI  JEHCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOHl Ha UX OmucaHus (B TOM YHCIE:
CUCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBasi TypOHHA, aMIEpPMETD,
BOJIbTMETP, CUETUMK DIIEKTPUUYECKOW DSHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKUE
IPEIOXPaHUTENH, JIEKTPOMArHUT, FIEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHMSI O CBOMCTBaxX (PU3MYECKUX SABJICHUM M HEOOXOAMMBIE
(du3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIbHBIC
npuOoOpbl MO CXEMaM M CXEMaTU4YHbIM pUCYHKaM  (KMJKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, JBUraTelb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTAT), COCTABJIATh CXEMBbI 3JIEKTPUYECKHX
Lenel ¢ MociaeA0BaTeIbHBIM U MAapajuIeIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasznuuasi ycJaoBHbIE 0003HAUEHHUS HIEMEHTOB JIEKTPUUECKUX LIEeTIEH;



OPUBOJUTH  MpUMEpbl  (HAXOAUTh  HMHGPOPMALMIO O  IpHUMEpax)
INPAKTUYECKOI0 HCIOJb30BaHUS (DU3MUECKUX 3HAHUN B IOBCEJIHEBHOM
KU3HU JUJIs1 oOecrieueHns 0e30MacHOCTH NpHU OOpallleHuH ¢ NpubopaMu U
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHSI 30POBbSI M COONIOACHUS
HOPM 3KOJIOTUYECKOT0 IIOBEJEHUS B OKPYIKAIOLIEN CPELE;

OCYIIECTBIATh TOUCK HHPOpMAMK  (QU3NYECKOrO0 COACpKAHMUS B
HNurepHere, Ha OCHOBE HMEIOUIUMXCA 3HAHUM U IIYTEM CpaBHEHHUS
JOTOTHUTENBHBIX ~ MCTOYHUKOB  BBLACIATH HH(OpMaALUIO, KOTOpas
SBJISIETCS] IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHO;
UCIIOJIb30BaTh MPU BBINOJIHEHUU Y4E€OHBIX 3aJaHUIl HAyYHO-IOMYJISIPHYIO
JUTEPATYpPy  (PU3NYECKOTO COJAEPKAaHMS, CIPABOYHBIE MaTepHabl,
pecypcsl cetu MIHTEepHET, BiIaeTh NpUEMaMHA KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE M KPATKHE YCTHBIE COOOIIEHUS,
o0o6mass wHOpPMALMI0 M3 HECKOJBKHUX WMCTOYHHKOB (HU3UYECKOTO
Collep)KaHUs, B TOM 4YHUCJIE MyOJIMYHO NPEICTABIATh PE3YIbTaThl
IIPOEKTHOM WJIM HUCCIEAOBATEIbCKOU NEATEIBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (U3UKH,
CONPOBOK/JIATh BBICTYIUICHHE MPE3CHTALNEN;

IPU BBINOJHEHUM YYEOHBIX MPOEKTOB W HCCIEAOBAHUN (PU3HUECKUX
MPOLIECCOB paclpeAesaTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
IIOCTaBJICHHBIMM 3aJla4aMH, CIEIUTH 3a BBIIIOJHEHUEM IIJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NEATEIBHOCTD IPYIIBI, BBICTPAMBATh KOMMYHHUKAaTUBHOE B3aMMOJIEVCTBHUE,
MPOSIBIISSt TOTOBHOCTH pa3periarb KOH(INKTHL

K xoHIry o0yueHus B 9 Kjacce rpeMeTHbIC Pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

UCIIOJIb30BaTh IMOHATHUSA: CHCTEMa OTCuY€Ta, MaTepualbHas TOYKa,
TPAeKTOPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO NBIKCHHUS, JAehopMarius
(ympyras, mjgacTH4ecKas), TPEHHE, LEHTPOCTPEMHTEIbHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, a0COJIIOTHO TBEPIOE TEO,
LEHTP TSHKECTH TBEPJOrO Tella, PAaBHOBECUE, MEXAHMUYECKHE KOJIeOaHus U
BOJHBI, 3BYK, HH(PA3BYK U VYJIbTPA3BYK, IJICKTPOMArHUTHBIC BOJHBI,
IKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U J1abHO30PKOCTbD,
CHEKTPhl UCIYCKAaHUs U TMOTJIOIIEHUs, aibda, 0eTa- U raMMa-u3JIy4deHus,
W30TOIIBI, IAEPHAS] SJHEPTETUKA;

pazniuyath SBJICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIUHEUHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIUHEHHOE ABWXEHHE, CBOOOIHOE
NajieHUue TeJl, pABHOMEPHOE JIBUJKEHUE 10 OKPY>KHOCTH, B3aHUMOJICHCTBUE



TeJ, peaKTUBHOE ABI)KEHUE, KojeOaTelbHOEe IBMKEHHME (3aTyXarollue U
BBIHY>KJICHHBIE KOJIeOaHUs1), pE30HAHC, BOJHOBOE JIBIIKEHHE, OTPa’KEHUE
3BYyKa, NPSIMOJIMHEWHOE pacnpoCTpaHEHUE, OTPAXKEHUE U MPEJOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jIoKeHHUE OEIoro cBeTa B
CHEKTP M CJOXKEHUE CHEKTPAJIbHBIX IIBETOB, JHUCIEPCHS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEWYATOIO CIIEKTpa
M3ITyYEHHUsI) TI0 ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHHE M3YYEHHBIX (U3MUECKUX  SBICHUN B
OKpy»XaroleM Mupe (B TOM 4YHucie (pu3ndyecKkue SBICHUS B TMPHUPOJIE:
MPWIKUBBI U OTIUBBI, ABMKEHUE MIaHeT COTHEYHOU CHUCTEMbI, pEaKTUBHOE
IBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSTUE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKHE SIBJICHUS B TPHUPOJE, OMOJIIOTMYECKOE NEHCTBHUE BHUJIUMOTO,
yabTPaduOIECTOBOTO U PEHTTCHOBCKOIO M3JIYYCHHM, €CTECTBEHHBIN
PaZAMOAaKTUBHBIN (POH, KOCMHYECKHE Jy4Yd, PaJUOAKTUBHOE H3IIyUCHHE
MPUPOJIHBIX MHUHEPAJIOB, JIEUCTBUE PAAMOAKTUBHBIX U3IyYEHUNH Ha
OpraHu3M 4eJIOBeKa), MpHU ATOM MEPEBOJAUTH IMPAKTUYECKYIO 3a/layy B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (U3UUECKUX
SIBIICHUI;

OTKCHIBaTh U3yYEHHbIC CBOICTBA Tel M (PU3UUYECKHUE SIBICHUS, UCTIOIb3YS
¢bu3nueckue BENWYUHBI (CpeHssE W MTHOBEHHAs CKOPOCTh Teja Mpu
HEPaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, MepeMelleHue, MyTh, YIiioBas
CKOPOCTb, CHJIa TPEHMS, CWia YNPYTOCTH, CUia TSKECTH, YCKOpPEHUE
CBOOOJIHOTO TMAJCHMs, BEC Tella, HUMIYJIbC Tejla, HUMITYJIbC CHIIbI,
MexaHudeckas paboTa M MOIIHOCTb, TOTEHIMAJIbHAs OJHEPrus Tea,
MOJHITOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, NMOTECHIMAJIbHAS 3HEPIUsl CKATOU
NPYKUHBI, KHHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKash >SHEeprus,
NEPUOJ U YacToTa KoseOaHul, JUIMHA BOJIHBI, TPOMKOCTb 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeslb MPEIOMIICHUS CPE/bl), IPU OMUCAHUU
MPaBUIBHO TPAKTOBaTh (U3MUECKUI CMBICT MCIOIb3YEMbIX BEIUYHH,
0003HAaYeHUsI U EIWHULBl (PU3HYECKUX BEIUYHMH, HAXOJIUTH (HOPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (DU3UUECKYIO BEJIMYUHY C JIPYTUMH BEIMYHMHAMH,
CTPOUTH TpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (PU3MYECKUE SIBICHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruH, 3aKOH BCEMHUPHOI'O TATOTEHMS,
INPUHIUI CYNEPHO3ULIHMH CHWJI, NPUHIUI OTHOCUTEIbHOCTH [ amwiies,
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHUSI MMITYJIbCA, 3aKOHBI OTPaXEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAaHEHHUSI 3apsSI0BOTO U MacCOBOTO YHCE



IpU SJCPHBIX PEAKIMIX, MPU 3TOM JlaBaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA M 3aIUCHIBAaTh €r0 MAaTEMATUYECKOE BhIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTHYECKHUX
[1aroB ¢ OMopod Ha 2—3 HU3YyYEHHBIX CBOMCTBA (PU3MYECKUX SIBIICHUN,
(bU3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (Omuparoluecs Ha cucrtemy u3 2-3
YpaBHEHHUI), UCTIONB3Ysl 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIINE (DU3HUECKHE
BEJIMYMHBI: HAa OCHOBE aHallU3a YCJIOBHS 3aJaud 3allUChIBaTh KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE ISl PEHICHUS, TPOBOAUTH PACUETHI U
OLICHWBAaTh PEAJMCTUYHOCTh TOJYYEHHOrO0 3HaueHus (usnueckoin
BEJIMYMHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPBHIE MOXKHO pEHINTh MPH TOMOIIU
(U3HYECKUX METOIOB, HCIOJIb3ys ONHCAHUE HCCIIEOBAaHUSA, BbIACIATH
IpOBEpsieMOE  TPEIINOJI0KEHUE, OICHUBATh MPABHJIBHOCTh MOpPSIKA
MPOBENICHUS]  UCCIENOBAaHUS, JIelaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3ybTaThl HAOIIOICHUH U OTIBITOB;

OPOBOAMUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SBICHUN WU
¢buznyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUs! PHEPrUU, 3aBUCUMOCTH TMepuoja KoJeOaHUW MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILTUTYAbl MAJIbIX KOJCOAHUH, NPAMOJIMHEMHOE PaCIPOCTPAHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CIEKTpP, U3YYECHUE CBOWMCTB M300paKCHHS B
IJIOCKOM 3€pKajie M CBOWCTB HM300pakeHMsI MpeAMeTa B coOuparoiien
JWH3e, HAOMIOJCHHUE CIUIONIHBIX W JMHEWYaTBIX CIEKTPOB H3ITyYeHHs):
CaMOCTOATENIBHO COOMpaTh YCTAHOBKY W3 M30BITOYHOTrO Habopa
o0Opy/nOBaHUs, ONHUCHIBATH XOJA ONbITA U  €ro  pe3yJbTaThl,
(bopMyIUpOBaTh BHIBOIBI;

MPOBOANTH MPU HEOOXOJAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHEee 3HAYeHHEe U3MepAeMON BeNIHUYMHBI ((POKYCHOE pPACCTOSHHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTeNbHOTO Mprbdopa);

MPOBOJUTh MCCIECOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
UCIIOJb30BAaHUEM TPSAMBIX W3MEpPEHUil (3aBUCUMOCTh MYTH OT BpPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KOJICOaHMI MaTeMaTHu4eCcKOro MasTHHMKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yrila OTpa)K€HUs CBeTa OT yrIjla MaJeHUs W yria MpeioOMJIEHHUs OT yIJia



NajJicHus): IUIAaHUPOBATh HUCCIEOBaHHE, CAMOCTOATEIbHO COOMpaTh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH
(dbu3nYecKUX BEIWYUH B BHUAEC TaOJIUIl U T'padUKOB, JeiaTh BBIBOJBI 1O
pe3yJbTaTaM HCCIEI0BaHNUS;

NPOBOAUTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUYMH (CpeaHss
CKOPOCTh M YCKOpEHHE Tella TMpPU PABHOYCKOPEHHOM JIBHXKCHUH,
YCKOpPEHHE CBOOOJHOIO MaieHUsl, KECTKOCTb MPY>KUHBI, KOAIDPUIUEHT
TPEHHUSI CKOJBXCHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuos KojeOaHWH MaTeMaTHYecKoro W TMPYKUHHOTO MAasTHUKOB,
ONTUYECKas CWia COOMpAaroIie JIMH3bL, PaJAMOAKTUBHBIA  (OH):
TUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY M
BBITIOJHATh U3MEPEHHUS, CIIEeAYs MPEUI0KEHHON WHCTPYKIHUU, BHIYHCISATH
3HAYEHWE BEIIMYMHBI M aHATM3UPOBATH TIOJYYCHHBIE PE3YITATHI C YIETOM
3aJIaHHOM TIOTPEIIHOCTH U3MEPEHU;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM
0o0opyI0BaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKK M3YUYEHHBIX (PU3UUECKUX MOJICICH:
MaTepuayibHasi TOYKa, a0CONIOTHO TBEPAOE TEJNO, TOYCUHBIH HCTOYHUK
CBETa, JydY, TOHKAas IIMH3a, TUIAHETapHas MOJElbh aTroMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SJIpa;

XapaKTepu30BaTh TMPUHIMIBI  JACHCTBUS HW3YYEHHBIX TPHOOPOB W
TEXHUYECKUX YCTPONCTB C OMOpPOM HA HX OMUCAaHUSA (B TOM YHCIE:
CIHIOMETp, MOATYUKH TIOJOKEHUS, PACCTOSHUS U YCKOPEHHS, pakKera,
9XOJIOT, OYKH, TMepHcKom, ¢oroanmnapar, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAaHUSA O
CBOMCTBaX (PU3MYECKUX SBICHUHW ©  HEOOXOoauMble (pu3MUecKue
3aKOHOMEPHOCTH,

MCIIOJb30BaTh CXEMbI U CXEMAaTHYHBIE PUCYHKH W3YYCHHBIX TEXHHUECKHUX
YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTMUYECKHUX MPOILECCOB
IpU pEHIeHUH Y4YeOHO-TIPAKTUYECKUX 3a7ad, ONTUYECKHE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie U cCOOMparouieil JINH3E;
OPUBOJUTH  NpUMEpPbl  (HAXOAWTH  WHPOPMALMIO O  MpHUMEpax)
NPAaKTUYECKOI0 HCIOJb30BaHUS (DU3MUECKUX 3HAHUN B IOBCEIHEBHOM
KU3HH U1 oOecTieueHus: 0€30MacHOCTH TIPU OOpaIlleHUH ¢ TIPUOOpaMu U
TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAHEHHUsS 3IIOPOBbS U COONIOJCHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY>KaIOIIEH cpee;

OCYIIECTBJIATh TOUCK WH(PpOpMauu (PU3NYECKOTO COACPKAHUS B
HNuTepHeTe, caMOCTOSATENBHO (HOPMYIUPYS MOMCKOBBIN 3alpoC, HAXOIUTh



NYTH ONpEeNIeHUs] JOCTOBEPHOCTH IMOJy4€HHON MH(OpMalMi Ha OCHOBE
MMEIOIIUXCS 3HAHUM U JOIOJHUTEIBHBIX HCTOYHUKOB;

MCII0JIb30BaTh MPHU BHIIIOJIHEHUH YYEOHBIX 3aJaHUI HAyYHO-MOMYJISPHYIO
JUTEPATYPY  (PU3NYECKOrO  COJAEP)KAHMs, CIPABOYHBIE MaTEpHAIbI,
pecypcesl cety MIHTEepHeT, BilafeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHusi HHPOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3JaBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
MH(pOpPMAIMU W3 HECKOJIbKHX MCTOYHUKOB (PU3UYECKOIO COJEp KAHMS,
nyOJIMYHO MPEACTABIATh PE3yIbTaThl IPOSKTHOW WM UCCIIEI0BATEIbCKOM
NEATEIBHOCTH, IPU OTOM TI'PaMOTHO  HCIIOJIb30BaTbh  M3YYECHHBIN
NOHATUUHBIM anmapar M3y4yaeMoro paszjena (U3MKH U COMPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosnn4yectBo yacos
IMpakr DJIeKTPOHHbIE Mpameuanne
Ne HaumeHoBaHMe pa3iesioB U TeM Kontpo nuecku | (uudposbie) (McnoJb30BaH
n/n IporpaMmmal Bcero JbHbBIEC e Oﬁpa3OBaTeJ'll)Hl)le ue
padoThI pa6or pecypcol o0opynoBaHus
bl Touku pocra)
Pa3nes 1. ®u3nka u eé poJib B NO3HAHUH OKPYKAIOLIEro MUpa
bu6nunoreka [JOK
1.1 ®du3nka - HayKa 0 MPUpPOIE 2 https://m.edsoo.ru/7f41
6194
bubmmoreka LIOK HI’gprBa’I
1.2 Du3HYECKUE BETUINHBI 2 1 https://m.edsoo.ru/7f41 J(E/I S?JIs(iTopHﬂ 1o
6194 (yueHnyeckas)
bu6nmorexa [JOK
1.3 EcrecTBeHHOHAYYHBII METO/T TO3HAHUSA 2 1 https://m.edsoo.ru/7f41
6194
Hroro no pazgeny 6
Pa3zgea 2. [lepBoHayasibHbIE CBeJeHUsI 0 CTPOCHUM BellecTBa
bubnuorexa [JOK [udposast

2.1 CrpoeHue BemecTa 1

https://m.edsoo.ru/7f41

nabopaTtopus 1Mo



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

¢busnke

6194
(yueHnudeckas)
JIBr>KeHUEe U B3aHMOJICHCTBHUE YaCTHI] bubmorexa LOK
2.2 2 https://m.edsoo.1u/7f41
BEIIIECTBA 6104
Bbu6mmorexa [JOK
2.3 ArperaTHbl€ COCTOSIHUSI BEIIECTBA 2 https://m.edsoo.ru/7{41
6194
Hroro no pazgeny 5
Pa3nen 3. /IBu:keHUe U B3auMoaeiicTBHE Tel
bu6mmoreka [IOK
3.1 MexaHn4ecKoe JBHKEHUE 3 https://m.edsoo.ru/7f416
194
bu6nuoreka [JOK
3.2 Wnepuus, macca, NI0THOCTb 4 https://m.edsoo.ru/7f416
194
bubmmoreka LIOK HI?)pOBaH
33 Cuna. Bugsl cun 14 https://m.edsoo.ru/7f416 | 1AOOPATOPHA IO
194 ¢busnke
— (yueHnyeckas)
Hroro no pazgeny 21
Pa3nen 4. /laBiaeHne TBEPABIX TeJl, :KUAKOCTEH U ra3oB
Jasnenwue. [lepenaya napneHust TBEPABIMU bubnnorexa LIOK HI?)pOBaH
4.1 - Hep P 3 https://m.edsoo.ru/7f4161 | T2°OPATOPHA 1O
TeJaMH, JXKUIKOCTIMH U Fa3aMH 94 ¢busnke
— (yueHnueckas)
bubmmorexa [JOK [udposas
4.2 JlaBneHne KuaKocTu 5 https://m.edsoo.ru/7f4161 | 1abopaTopus 1o

94

buznke



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
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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

(yueHudeckas)

but6mmoreka [JOK

[udposas
nmaboparopus 1o

4.3 ATMocdepHOe aBIeHHe 6 https://m.edsoo.ru/7f4161
busnke
94
(yueHuyeckas)
JlelicTBUE KUJKOCTH U Ta3a HA MOTPYyKEHHOE bubmorexa LIOK HI%(prBaH
4.4 124 7 https:/m.edsoo.ru/7f4161 | TOOPATOPHA L0
B HHUX TEIIO huzuke
94
— (yueHnueckas)
Hroro no pasneny 21
Pa3nes 5. PaGoTa 1 MOIIHOCTB. JHEpPrus
bu6nmorexa [JOK
5.1 PaGora u MOLIHOCTE 3 https://m.edsoo.ru/7f416
194
OO0pa3oBaTenbHbII
bu6mmorexa [JOK Ha60D Mo
5.2 [IpocTeie MeXaHU3MBI 5 https://m.edsoo.ru/7f416 P
MEXaHUKe,
194 MEXaTPOHHKE
poOOTOTEXHUKE,
HOYTOyK, MDY
bubmuoreka [JOK
53 Mexanudeckas SHEpTHst 4 https://m.edsoo.ru/7f416

194



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

Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KUIACC

KosmuecTBo yacos DJIeKTPOHHBIE
No 11/ HanmeHnoBanue pasjaeioB M TeM Konrpoan IMpakruy (uudposrie)
i IpOrpamMmel Bcero | HbIe ecKme o0pa3oBaTe/IbHBIC
padoThbI padoThl pecypcol
Pa3pgen 1. TersioBbIe IBJICHUSA
bu6mmoreka [IOK
1.1 CrpoeHue u cBOWCTBa BELIECTBA 7 https://m.edsoo.ru/7f41
8lce
Bbubmoreka IJOK I_In6cbp03a51
1.2 TennoBrIe powecce 21 1 5 https://m.edsoo.ru/7f41 | TAOOPATOPHA TO
21 ce ¢busnke
- (yuennyeckas)
Hroro no pazgeny 28
Pa3nen 2. DiekTpuyecKkue 1 MAarHUTHbBIE SIBJIEHUS
DNEeKTpUYECKHE 3apsiibl. 3apsyKEHHbIE Tela Bubamorexa LIOK Hl?)pOBaH
2.1 P . P $ 29 7 1 https://m.edsoo.ru/7f4] | T12POPATOPHA 1O
U UX B3aUMOJICHCTBHE S ce dusuke
— (yuennyeckas)
Bubnnoreka IIOK H146(1)p013a;1
2.2 I1oCTOSHHBIN YNEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f41 J(;;gi};ﬁ:opﬂﬂ o
8lec (yueHnueckas)
Bu6nuorexa IIOK HI%‘bPOBa’I
2.3 MarHuTHbI€ SIBIEHUS 6 1 1.5 https://m.edsoo.ru/7f41 J(;I;I:;TOPHH 1o
8lee (yueHuveckas)
2.4 DneKTpoMarHuTHasi UHAYKIUS 4 Bubmmotexa LIOK
https://m.edsoo.ru/7f41



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
https://m.edsoo.ru/7f4181ce
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Hroro no pasacity

37

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

68

14.5



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

9 KUIIACC

KoaudecTBO 9acoB BHEKTPOHHHB
HaumeHoBaHue pa3/ie/ioB U TeM IMpakruy (uugposbie)
Ne n/m KonTtpoibn
nporpaMmmabl Bcecero ecKue 05pa30BaTeﬂbHBIe
ble padoThI
padoThl pecypcol
Pa3zgen 1. Mexannueckue siBJCHHUS
[Mudposas
nabopaTtopus
no (usuxe
B oK (yuenunueckas)
MexaHn4eckoe IBUKEHHE U CIIOCOOBI €0 nbamorexa L Obpaszosarens
1.1 10 1 https://m.edsoo.ru/7f | HbIii HAOOP MO
OTICaHUS 41a4a6 MEXaHHUKe,
MEXaTPOHUKE U
POOOTOTEXHUK
€, HOYyTOYK,
Moy
Bubmoreka [JOK HI/gprBaH
1.2 B3aumopeiictBue Ten 20 1 3 https:/m.edsoo.ru/7f | TEOOPATOPHA
Aladab 1o (usuke
— (yuenwudeckas)
but6mmoreka [JOK
1.3 3aKOHBI COXPAHECHUS 10 3 https://m.edsoo.ru/7f
41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexanu4veckue KoJae0aHUsI M BOJHBI
Bubmnuoreka [JOK HI’gprBa’I
2.1 Mexannueckue KonebaHus 7 3 https:/m.edsoo.ru/7f | TEOOPATOPHA
Aladat o (pusuke
— (yueHnudeckas)



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

OO6pazoBaTeinb
HBII HabOP MO

MEXaHHUKe,
MEXaTPOHUKC U
POOOTOTEXHUK
€, HOyTOYK,
MDY
but6mmoreka [IOK
2.2 MexaHuueckne BOJIHBL. 3BYK 8 https://m.edsoo.ru/7f
41a4a6
Hroro no pazneny 15
Pa3nen 3. DiekTpoMarHuTHoOE MoJie U 3JIEKTPOMATHUTHbIE BOJIHBI
DNIEeKTPOMarHuTHOE TMOJe U bubmiorexa HOK
3.1 P 6 https://m.edsoo.ru/7f
ANIEKTPOMATrHUTHBIC BOJIHBI 412426
Hroro no pazneny 6
Pa3nen 4. CBeToBbIE sIBJIEHUS
bu6mmoreka [JOK
4.1 3aKOHBI pacCIPOCTPAHEHHUs CBETA 6 https://m.edsoo.ru/7f
41ad4a6
[Mudposas
naboparopust
no (uzuxe
Bubmorexa [[OK | (YaeHuieckas)
4.2 JIMH3BI ¥ ONTHYECKHUE TPUOOPHI 6 https://m.edsoo.ru/7f O6Ba30BaTeHB
HBII HAOOP MO
41a4a6
MEXaHHUKe,
MEXaTPOHUKC U
POOOTOTEXHUK
€, HOYTOYK,



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

MOy

bubmuoreka [JOK
4.3 Pa3noxxenue 6enoro cBera B CEKTP 3 https://m.edsoo.ru/7f
41a4a6
Hroro no pazneny 15
Pa3gen 5. KBanToBbBI€ IBJICHUSA
but6mmoreka [JOK
5.1 Hcnyckanue v noriomeHue ¢BeTa aroMoM 4 https://m.edsoo.ru/7f
41a4a6
Undposas
nabopatopua
no ¢pumsnke
(y4eHnyeckas)
O6pazoBarenb
bubmuorexka HOK | ;114 Ha6op 1o
5.2 CrpoeHue aTOMHOTO sijipa 6 https://m.edsoo.rw/7f | \iexanuxe
4ladab MeXaTPOHUKE U
pOOOTOTEXHUK
e, HOyTOyK,
MOy
bubmmoreka [JOK
53 SnepHbie peakuu 7 https://m.edsoo.ru/7f
41ad4a6
Hroro no pazgeny 17

Pa3zgea 6. [loBTopuTEIbH0-00001IaK0IMIA MOAYIb



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

[ToBTOpEeHME M 000OIIEHNE COACPIKAHUS

but6mmoreka [IOK

6.1 7.9 9 https://m.edsoo.ru/7f
Kypca Gu3mnku 3a 7-9 kinacc 412426
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




IHOYPOYHOE IIJTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTHyeckue
padoThI

Jara
H3y4YeHHn
s

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTejibHbIE

pecypchI

®usuka — HayKa O PUPOJE.
SIBnenus npupoasl. Gusnyeckue
SBJICHUS

MeX&HI/I‘{eCKI/IC, TCIIJIOBBIC,
QJICKTPUYCCKUC, MAIHUTHBIC,
CBCTOBBIC, 3BYKOBLIC AABJICHUSA

dusznyeckue BEIUUMHBI U UX
N3MCPCHUC

Ypoxk-uccienoanue "M3mepenue
TEMIEPaTypbl IPU TOMOILU
KHUJKOCTHOTO TEPMOMETpPA U JaTUHKa
TemnepaTrypsl"

Kaxk ¢usuka u qpyrue ecTeCTBEHHBIE
HAyK{ U3Y4aloT MPUPOTY.
EcrecTBeHHOHAay4YHBIN METO
no3HaHus. Onucanne PU3nIeCKux
SIBJICHUU C IIOMOILLIO MOJEIEH

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[IpoBepka
TUIOTE3bI: TaJTBbHOCTh MOJIETA MapHKa,
MMYIEHHOT'O TOPU30HTAJIBHO, TEM
OoJibliie, YeM OoJIbIlIe BHICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Ctpoenue BemecTBa. ONbITHI,

7 NOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE bubmorexa HOK
p P https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBryKeHHne 4acTHIl BEIeCTBa brmmorexa [TOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OnbITH 1O
9 HAOJTIOACHUIO TEIJIOBOTO PACIITUPECHHUS
razoB»
10 ArperaTHble COCTOSIHMSI BEILIECTBA
B3anMocBs3b MeXy CBOWCTBAMHU
BEILECTB B PA3HBIX arperaTHbIX
1 COCTOSTHUSIX U MX bubmuoreka [JOK
aTOMHOMOJIEKYJIIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0EeHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI
Mexanunueckoe OBMIKECHHUE.
12 PaBHOMepHOE U HEpaBHOMEPHOE bubmorera [IOK
p p P https://m.edsoo.ru/ff0a05c6
NIBIDKEHUE
bu6nuoreka [JOK
13 Ckopocth. EAUHUIBI CKOPOCTH
p A 1 P https://m.edsoo.ru/ff0a079¢
14 PacueT myTH U BpeMEHHU JIBMIKEHUS bubmmorera [TOK
y P https://m.edsoo.ru/ff0a0ae4
HNueprus. 3aK0H HHEPLIUH.
15 B3aI/II)MOIIeI7ICTBI/Ie TerKaK OpUYnHA bubmmorera [TOK
P https://m.edsoo.ru/ff0a0c10
W3MEHEHUS! CKOPOCTU JBUYKEHUS TEJ
16 IInotHOCTH BeliecTBa. PacueT Macchl bubmuoreka [JOK
1 00BbEMa TeJla MO €r0 INIOTHOCTH 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,Z[OFO TCIIa»

Pemenne 3agau mo reme "IlmoTHOCTH

bu6nuoreka [JOK

18
BemecTra https://m.edsoo.ru/ff0al23c
Cuia Kak XapaKTepucTuka
19 B3auMo/iecTBUA Ten. Cua
ynpyroctu. 3akoH ['yka
JlaGopatopHas pabora «3yuenue
20 3aBUCUMOCTH PACTSKEHUS
(neopmanuu) mpy>KUHBI OT
IIPWIOKEHHOMU CUJIBI)
21 SIBnenue TaroreHus. Cuma TSKECTU
CBA3b MEXKy CUJION TSKECTH U
22 Maccoii Tena. Bec tena. Pemenne bubmorexa HOK
e ) | https://m.edsoo.ru/ff0al778
3aga4 1mo teMe "Cuiia TKecTH
” Cuia TSHKeCTH Ha APYTHX TJIaHeTaxX. bubnuorexa [JOK
DU3NYECKUE XapPAKTEPUCTHKHU IJTAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [{OK
24 H3smepenne cun. JlnHamomer
P A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec Tena. HeBecomocTh
https://m.edsoo.ru/ff0al1778
CIio’)keHne ABYX CHJI, HAIPABIECHHBIX
26 110 OJTHOW MPSAMO bubmorexa HOK
a . p ' https://m.edsoo.ru/ff0ala70
PaBHOEliCTBYIOIIASA CHIT
27 Pemenue 3agau no reme
"PaBHonelicTByrOMmAst cui'
73 TpeHue CKOJIbKEHUs U TPEHUE TIOKOSI. bubnuoreka [IOK
TpeHue B npUpoJe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopaTtopHas padora «/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

3aBUCUMOCTH CHUJIbI TPEHHUS
CKOJIbJKEHUS OT CHJIBI IaBJICHUS U
XapakTepa COMpPUKACAIOIINXCS
MOBEPXHOCTEI

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 . o
PaBHOJEHCTBYIOMIEH CUITBI
Pemenune 3amau mo Temam: «Bec
tenay, «['padpudeckoe n3odpaxxkeHue bubnuorexa [IOK

31 o
cu», «Cunel», «PaBHOAEHCTBYIOIAs https://m.edsoo.ru/ff0alde0
CHIT»

KonrponbHas pabora no Temam:
«MexaHnueckoe ABIDKeHUE», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«I'padmueckoe U300pakeHUE CUID»,
«CHIIBI»

1 JHasnenne. CriocoObl yMEHbBILICHUS U bubmuoreka [JOK
YBEIIMYECHUS aBICHUS https://m.edsoo.ru/ff0a20a6
JlaBiaeHnue raza. 3aBUCUMOCTb

34 aBJIEHUS ra3a oT o0béma bubnnorexa LHOK

’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
[lepenaua naBieHus: TBEPIBIMU
35 TeJIaMH, JKHUAKOCTSIMH U ra3amMu. 3aKOH bubmorexa HOK
’ ’ https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBiaeHue B )XHAKOCTH U rase, bu6mmoreka [{OK
BBI3BAaHHOE JEHCTBHUEM CHIIBI TSHKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau nmo teme «/laBnenue B bubmuoreka [JOK
JKMIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826

38 CooOrarommecs cocysl bubmuoreka [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 [IOK

39 I 7
HAPABIITHACCKHHI Hpece https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. [TopuineBoit
YKUJIKOCTHBIN HAcOC
Atmocdepa 3eminu. [Ipudannbl
CYIIIECTBOBAHMS BO3IYIIHOU
41 O}f;OJ'IOIIKI/I 3emiu 3aB};ICI/IMOCTI> bubmorexa HOK
’ https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO TaBJICHUSI OT BBICOTHI
HaJ[ YpOBHEM MOPS
bu6mmoreka [IOK
42 Bec Bo3ayxa. ATmocdepHoe JaBiieHHe
Y (ep g https://m.edsoo.ru/ff0a2b5a
43 H3mepeHne aTMOCpEepHOTro 1aBIeHUs. bubnuorexa [JOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOTO
44 aBJICHUSI OT BBICOTHI HQ, OBHEM bubmorera [TOK
A AYP https://m.edsoo.ru/ff0a2fc4
MOPst
45 Bapomertp-anepoua. AtmocdepHoe bu6nuoreka [IOK
JIaBJICHHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pewienue 3agau o reme
"ATtmocdepHoe naBneHue"
JlelicTBUE KUJKOCTH U Ta3a HA
47 MOTPY’KEHHOE B HUX TEJIO bubmorexa [OK
py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabGopaTtopHas pabota «OnpeaeneHue
43 BBITAJIKUBAIOIIEN CUJTBI, bu6mmoreka [IOK

JICUCTBYIOILIECH HA TEJIO, TOTPYKEHHOE
B JKHJIKOCTB»

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 3aBHCUMOCTH Beca
TeJla B BOJIE OT 00BEMA MOTPYKEHHOU
B )KUJIKOCTh YaCTH TEJa»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a3514

50

IImaBanue ten

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTtopHas pabota
"KoncTpynpoBanue apeoMeTpa uiu
KOHCTPYHPOBAHUE JIOJIKH U
omnpezeneHue e€ rpy3onoabEMHocTH"

52

Pemenne 3amad mo temam: «IlnaBanue
cynoB. Bo3ayxomaBanue»,
«JlaBneHue TBEpABIX TN, )KUAKOCTEH
1 Ta30B» [IpodopueHTaImOHHBIN

YPOK

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

53

Mexanundeckas paboTta

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f82

54

Moimaocts. EauHUIBEI MOIITHOCTH

but6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

VYpoxk-uccienopanue "Pacuér
MOIIIHOCTH, Pa3BUBACMOM MMpH
NoabEME 10 JiecTHHUIE"

56

[IpocTeie MexaHU3MBbI. Ppryar.
PaBHOBecue cuit Ha peryare

57

KonTponbhas pabota no teme
«JlaBneHue TBEPABIX TEN, )KUIAKOCTEH
u Ta30B» / Beepoccuiickas
mpoBepovHas pabota



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

58

PesepBubIil ypok. Paborta ¢ Tekcramu
o Teme «JlaBnenue TBEPABIX TEll,
YKUJIKOCTEN U Ta30B» / Beepoccuiickas
npoBepovHas paboTa

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a4ffe

59

Poruaru B TexHuke, ObITY U IPUPOJIE.
JlaGopaTtopHnas pabota
«HccnenoBanue yCIOBHA PaBHOBECHS
pbryaray

0.5

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

60

Pemenue 3aa4 mo teme «Y CJIOBUA
paBHOBGCI/ISI pmqara»

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

61

KoaddunmenT monesnoro neicTBust
mexanu3ma. JlaboparopHas pabota
«3mepenue KIIJI HakIOHHON
TUTOCKOCTH

0.5

62

Pemenue 3agau nmo teme "Pabora,
MortHocTh, KIT1"

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

63

Mexanndeckast OHCPI'urs.
Kunernueckas v moreHyuagbpHas
OHCPIusa

but6mmoreka [JOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHUs] MEXaHUYECKOI
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEpUMEHT 1O TEME
"JKcrnepuMEHTAIbHOE OIPEIeIICHNE
U3MEHEHUS! KUHETUYECKOU U
NOTEHI[UAIBHOW SHEPTUH NPU
CKaTbIBaHMM TeJa 110 HAKIIOHHOU
IUIOCKOCTH"

66

Konrponsnas pabora o Teme



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

«PaboTa 1 MOIIIHOCTb. DHEPT U

67 PesepBHblii ypok. Pabora ¢ Tekctamu 1 bub6mmorexa [IOK
o Teme "MexaHu4eckoe IBIKeHHe" https://m.edsoo.ru/ff0adee6
Pesepaublit ypok. Pabota ¢ Tekcramu
68 o Teme "Pabora. MoITHOCTS. 1
Ouneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
Jara
Ne uudgposbie
Tema ypoxka Konrtpoubnbie | IIpakTnuyeckmue | H3y4eHH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypchl
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUU U UX OTBITHBIE 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEPIOTO, KUJIKOTO U | bu6mmorexa [IOK
ra3000pa3HOro COCTOSTHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OO®bsicHEeHnE CBOMCTB TBEPAOTO,
4 YKUJIKOTO 1 Ta3000pa3HOT0 COCTOSTHUI |
BEIL[ECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KUHETUYECKON TEOpUHN
5 Kpucrammueckue u amopdHbie Tena 1 bubmorexa HOK
P p https://m.edsoo.ru/ff0a5800
6 CmauyuBaHuE U KanWJUISIPHOCT. | bubnuorexa [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennmoBoe pacuiupeHne U CKaTue 1 bubmorexa HOK
P p https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TeMIIepaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUKEHUS 1
YacTUIL
9 Buytpennss sneprusi. Crioco0st 1 bub6numorexa [IOK
M3MEHEHUS BHYTPEHHEN JHEPIUu https://m.edsoo.ru/ff0a5c60
10 Buasl Terionepenaun 1 bubnnorexa [JOK



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

https://m.edsoo.ru/ff0a6412

VYpok-koHpepenuus "IIpakTuueckoe
UCII0JIb30BaHUE TEIUIOBBIX CBOMCTB

bu6mmoreka [IOK

11
BELLIECTB U MAaTEPUAJIOB B LEJIAX https://m.edsoo.ru/ff0a65¢c0
sHeprocoepekeHus"

12 KomanuecTBo TeIoTHL. Y nenbHas bu6nuoreka [JOK
TETUIOEMKOCTD https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIIOBOTO OajaHca. bu6nuoreka [IOK
TennooOMeH U TETIOBOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JlaGoparopHas paboTa

14 "UccnenoBanue sBieHUs bubmmoteka [JOK
TETI000MeHa MPH CMEIINBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boabl"
Pacuet konuuecTBa TEIUIOTHI,

15 HEOOXOJUMOTO ISl HATPEeBaHUSA Tea
Y BBIACIIIEMOTr0 UM MPU OXJIAXKACHUN

16 JlaboparopHas pabdota "Onpenenenue bubnuorexa [JOK
yIeIbHOM TEIJIOEMKOCTH BellecTra" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBA. Y IenbHas TEIIoTa bubnuorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBneHue u oTBepaeBaHUE

18 KPUCTAJUIMYECKUX TEN. Y AeNbHAsA bubmmorexa [JOK

P A https://m.edsoo.ru/ff0a71d2

TEIUIOTAa IJIABJICHUS

19 JlaGopatopHas pabota "Onpeznenenue bub6nuoreka [IOK
yAEJIbHON TEIUIOTHI TUIaBJIeHUs Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHEHCAIMSL. bubaunoreka LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kumienne. Y nenpHas teriora bu6mmorexa [IOK



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

napooOpa3oBaHUs U KOHIACHCAIHH.
3aBHCUMOCTh TEMIIEPATYPhl KUTICHUS
OT aTMOC(EepHOTO JaBICHUS

https://m.edsoo.ru/ff0a786¢

22

BnaxnocTs Bo3ayxa. JlaboparopHas
pabora "Onpenenenue

OTHOCUTEILHOM BIQXKHOCTH BO3IyXa"

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

23

Pemenue 3anau Ha onpeneneHue
BJIQXKHOCTH BO3/yXa

24

[IpuHIHIB pabOTHI TETIIIOBBIX
neurareneif. [TapoBas TypOuHa.
JIBurarens BHYTPEHHETO CTOpaHUs

25

KIIJI TenmoBoro ABUraTes.
TennoBele ABUraTeIN U 3allUTa
OKpPY’KaroIle cpe/ibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U IPEBPAICHUS
SHEPTUH B TEIJIOBBIX MPOIIECCaX

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "TernaoBbIe SBICHUS.
N3MeHeHune arperaTHbIX COCTOSTHUI
BemecTna

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

28

KonTponbhas pabota no teme
"TenoBele ABICHN. VI3MeHEeHNE
arperaTHBIX COCTOSIHH BerecTra"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a86ae

29

Dnektpuzaius Ten. [[Ba pona
AIEKTPUUECKUX 3apsiI0B

30

Ypok-uccnenoBanue "IneKTpu3anusl
TN UHAYKIUEN U IIpU
CONPUKOCHOBEHUU"



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

BzaumopeiicTBre 3apsyKeHHBIX TEJL.

bu6mmoreka [IOK

31
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIeKTpUYECKOe ToJIe.
1 HanpsikeHHOCTD 371€KTpUYECKOro bubnnorexa [JOK
nons. [IpuHuun cynepno3nuuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJIEH
Hocurenu snexTpuueckux 3apsiios.
33 OnemeHTapHbIi 3apsa. CTpoeHue
aToMa
14 [IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpaHEHUA JJIEKTPUIECKOTO 3apsaaa https://m.edsoo.ru/ff0a8ef6
15 Pemenue 3aga4 Ha npyuMEHEHUE bu6muotexa [IOK
CBOWCTB DJIEKTPUYECKHUX 3aPsI/I0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKUH TOK, YCIOBUS €TI0
36 cyiecTtBoBanusa. McTouHuKku bubmorexa LOK
Y i https://m.edsoo.ru/ff0a95a4
3JEKTPUYECKOTO TOKA
37 JleMcTBUS DIIEKTPUUECKOTO TOKa bubmorexa [JOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "Jleiictere
38 3JIEKTPUYECKOTO MOJIA Ha MPOBOIHUKU 1
U TUAIEKTPUKH"
19 DNEeKTPUUYECKHUI TOK B METAJIJIaX, bubnuorexa [JOK
JKUJIKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Henb U €€ COCTaBHbIE
Y4acTH
Cuna Toka. JJaboparopHnas pabota
" bubnnoreka [JOK
41 W3mepenue U peryaupoBaHue CUIIbI 0.5

TokKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a8bd6
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DIIEKTPUYECKOE HAPSIKEHHUE.
Boasr™etp. JTaboparopnas pabota

bu6mmoreka [{OK

42 0.5
"N3MepeHne u peryaupoBaHue https://m.edsoo.ru/ff0a9%¢14
HanpsokeHus"
13 CornpoTHBieHHE MPOBOAHHUKA. bubmnorexa [IOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh
44 AIEKTPUUECKOTO COMPOTUBIICHUS 1 bubnmnoreka [JOK
MPOBOJHHUKA OT €r0 JJIMHBI, TIOIAIN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOTO CEYCHUs U MaTepuana'
3aBHCHMOCTb CHJIbI TOKA OT
45 HanpspkeHus. 3akod OMa Ut ydacTka bubnnorexa [IOK
p ' y https://m.edsoo.ru/ff0aad4a
LeTTH
JlaGoparopHas paboTa
"UccnenoBaHue 3aBUCUMOCTH CHIIBI
46 TOKa, MAYIIET0 Yepe3 Pe3ucTop, OT 1 bubmorexa HOK
- Y pe3p P, https://m.edsoo.ru/ff0aa04e
CONPOTHUBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pesucrope”
47 [TocnenoBarenbHOE U apAICIBHOE
COEIMHEHMS IPOBOJHUKOB
JlaGopaTtopHnas pabora "IIpoBepka
43 IpaBuja CJI0KEHUS HAIIPSHKEHUHN TIpU 1 bubnuorexa [JOK
MOCJEI0BATEILHOM COEAUHEHUH IBYX https://m.edsoo.ru/ff0aaas58
pe3ucTopon”
JlabGopaTtopHnas pabota "IIpoBepka
49 IIpaBWIA I CUJIBI TOKA IIPU | bubnuorexa [JOK

napauieIbHOM COeIMHEHUU
pe3uctopon”

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
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Pemienue 3aga4 Ha npyUMEHEHUE

50 3akoHa OMa I pa3IundHOTO bubmorexa LHOK
p https://m.edsoo.ru/ff0aaf8a
COCTMHEHHMS TIPOBOTHUKOB
51 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO bubmmoreka [JOK
Toka. 3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopuas padora "OmnpeneneHue
52 a60TpLI u Izaom}focm 3J1eKTp1/Iqec1<or0 Bubmorexa LIOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpuYecKre IenH U MOTPeOUTenn
53 DIIEKTPUUECKON DHEPTUU B OBIT Bubmorexa OK
P P Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbikanue
54 ITocTosIHHBIE MAarHUTEI, UX
B3aMMOJIEHCTBHE
55 VYpok-uccnenosanue "M3yuenue bubnuoreka [JOK
MIOJIEH IIOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTtHOoe none. MarautTHoe moJe
bu6mmoreka [IOK
56 3eMIu U ero 3HadYeHue s KU3HU Ha
. https://m.edsoo.ru/ff0acOba
3emuie [IpodopueHTaIMOHHBIN YPOK
[ToaroroBka K KOHTPOJILHOM paboTe
10 TeMe "DIIEeKTPUUECKHE 3apsIbl.
57 3apsiKeHHBIE Tela U UX Bubmrorexa OK
p . . https://m.edsoo.ru/ff0abd2c
B3anMoaercTBus. [10CTOSHHBIN
AJIEKTPUICCKUN TOK"
KonTponbhas padota no teme
"JJIEKTpUUECKHUE 3apSIIbL.
p p bu6nuoreka [JOK
58 3apsKEHHBIE TENA U UX

B3aumMojiercTBUs. IlocTOSHHBIN
anekTpuueckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8
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https://m.edsoo.ru/ff0ac3d0
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nmpoBepovHas pabota

59

Pesepaublit ypok. Paborta ¢ Tekcramu
no Teme "[locTostHHBIM
anekTpuueckuii Tok" / Beepoccuniickas
poBepoyHas paborta

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

60

OmneIT Opcrena. MaruuTHoe nose
AJIEKTPUYECKOr0 TOKa MaruutHoe
10JI€ KaTYIIKHA C TOKOM

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

61

[IpumeHeHne IEKTPOMAarHuToB B
texHuke. Jlabopatopnas pabora
"N3yueHue neicTBUS MATHUTHOTO
10JIs1 Ha POBOJIHUK C TOKOM"

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

DEeKTpOABUTATENb TOCTOSHHOTO
Toka. Mcnionb3oBanue
NIEKTPOABUraTeNneii B TEXHHYECKUX
YCTPONCTBAaX M HA TPAHCIIOPTE.
JlaGoparopHas paboTa
"KoHCTpynpOoBaHUE U U3yUEHHE
paboTsI anekTpoaBurarens'”

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

OneiTel Dapanes. 3aKoH
JJIEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuno Jlenna

64

Dnektporereparop. CrocoOs
MOJTyYEHUS NIEKTPUIECKOW IHEPTHH.
DNEeKTPOCTaHIIMK Ha BO30OHOBIISIEMBIX
UCTOYHHUKAX SHEPTUU

65

[ToaroToBKa K KOHTPOJIBHOM paboTe
10 TeMe "DIIEKTPUYECKUE U



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

MarduTHble SBiIcHUS"

KonTponbhas pabota no teme

bubmnorexa [IOK

66 QHGKTp'I:I‘IeCKI/Ie Y MarHUTHBIE 1 https:/m.cdsoo.ru/fl0ach 14
SBJICHUS
PesepBHblit ypok. Pabora ¢ Tekctamu bubnuorexa [IOK
67 1
no teme "TeroBbie siBIeHUS" https://m.edsoo.ru/ff0accSe
68 PezepBHblil ypok. Pabota ¢ Tekctamu 1
1o TeMe "MarauurtHsl€e siBlIeHus"
OBIIEE KOJIMYECTBO YACOB I1O 68 14.5

I[TPOTPAMME



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

9 KUIIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Konrpoabnsbie | IlpakTnyeckn
n/n Bcero u3yuyeHusi | oOpasoBaTesibHbIE
padoThI e padoThbl
pecypchl

| MexaHnueckoe JBHKEHUE. 1
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBHOCTD 1 bubmuoreka [JOK
MEXAHHUYECKOT0 IBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NIPSIMOJIMHEWHOE | bubnuotexa [JOK
JIBUKCHHUC https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE npsMOIMHENHOE

4 nBrkeHne. CpeHsss U MTHOBEHHAs 1
CKOPOCTb

5 [IpsimonuHeitHOE PaBHOYCKOPEHHOE | bubnuorexa [IOK
JBUKCHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CxopocTh IpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTI'O ABH>KEHUS. 1
I'padux ckopocTu
JlaGopatopHas pabota "OnpezneneHue

7 YCKOpEHHS Tena npu 1 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM ABIKEHHH 110 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM m1ockocTu"

2 CBoOoaHoe nagenue tei. OIbITh 1
lanunes

9 PaBHOMEpHOE JBHKEHUE T10 1 bu6mmoreka [IOK
okpyxHOCTH. [lepruon u yactora https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a

obparmenus. JInaeitHas u yrioBas
CKOPOCTH

10 LlenTpocTpemMuTEnbHOE YCKOPEHHUE
1 ITepssiit 3axk0oH HproTona. Bektop bubnuoreka LIOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bub6nuorexa [IOK
PaBHOpelicTBYOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HprotoHa. bubnuorexa [JOK
Cynepno3unuus Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3amau Ha mpuMeHeHNe bubnmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbc
bu6morexa [JOK
1 . r
> Cuna ynpyrocrn. 3axon T'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay no teme «Cuna
YIOPYTOCTH»
17 JlabopaTtopHas pabota «OnpeneneHue bubnunorexa [JOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0ace28
bu6mmoreka [JOK
1
8 Cua TpeHHs https://m.edsoo.ru/ff0af738
19 Pemenue 3agau mo reme «Cuna bubmuoreka [{OK
TPEHUS https://m.edsoo.ru/ff0afa26
JlaGopatopHas pabota "Onpeznenenue bubnuorexa LIOK
20
K03(pumeHTa TpeHus CKOIbKeHHUs" https://m.edsoo.ru/ff0af8be
Pemrenue 3agau mo reMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna Bubnmorexa [IOK
. yupy ' https://m.edsoo.ru/ff0afb8e
TpEeHUs
22 Cuuta TSHKECTH U 3aKOH BCEMHPHOTO Bubamroreka ITOK



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
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https://m.edsoo.ru/ff0afb8e
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https://m.edsoo.ru/ff0ae72a

TATOTCHHS. Y CKOPEHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044
MaJleHUSA
Ypok-koHpepeHuus "IBrkeHne Tein
23 BOKPYT I'PaBUTALlMOHHOTO IIEHTPA
(Conneunas cucrema). ['anaktuku"
Pemenue 3ama4d no teme "Cuia Eub 10K
noImoTeKa
24 TSYKECTH Y 3aKOH BCEMUPHOTO
. https://m.edsoo.ru/ff0af5f8
TATOTEHUS
25 [IepBast kocMu4ecKas CKOPOCTb. bu6nuorexa LIOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepUalIbHOI TOUKH.
AOGCONIOTHO TBEPIOE TEIIO. BuG 1OK
N HOIHOTEKA
26 PaBHOBecue TBEpIOTO TENA C© hitps://m.cd IE0afe36
. o S://M.€dS00.1ru arc
3aKpEIUIEHHOM OChIO BPAILICHHUS.
MowmenT cusl. LienTp Tsxectn
PaBHOBEeCHE MaTepUaIbHOI TOUKH.
AOGCOIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TEna ¢
3aKpEIUIEHHOW OChIO BPAILICHUSI.
MowmenT cuisl. LienTp Tsxectn
73 Pemenne 3amau mo teme "MoMeHT bubmnoreka LIOK
cunsl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM pabOTE MO Eub 110K
noInoTeKa
29 TeMe "MexaHndecKoe JBIKEHHE.
B . " https://m.edsoo.ru/ff0b0408
3alMMOJIEHCTBHE TE
Kontponbhas paboTa no teme Eub 10K
nonImoTeKa
30 "MexaHn4ecKoe IBHKEHHE.

Bzanmoneiictsue Ten"

https://m.edsoo.ru/ff0b06ec
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Nmnyinbce Tena. UMiynbe cuibl. 3aKoH

bubmnoreka LIOK

31 .Y
COXpAHCHIA HMHyHBCua fpyroe 1 https://m.edsoo.ru/ff0b07fa
HEYIIPYroe B3auMO/IeiiCTBHE
1 Pemenue 3anau mo teme "3akoH Bbu6mmoreka [JOK
COXpaHEHHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
1 Ypoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bu6mmoreka [JOK
34 Mexanunueckast paboTa 1 MOLTHOC
xamt # paboTa M MOTIHOCTD https://m.edsoo.ru/ff0b0a84
35 PaboTa cuIbl TSKECTH, CHITBI bubmuoreka [JOK
YIPYTOCTH U CUJIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
16 paboTHI CHIIBI TPEHUS TIPU
pPaBHOMEPHOM JIBIXKEHUH TeJa 10
TOPU30HTAILHON MOBEPXHOCTH
37 CBsi3b 2HEprUH U PadOTHI.
[ToTenumanpHas sHEPrUs
18 Kunernueckas sneprus. Teopema o bubnuorexa [IOK
KUHETUYECKON YHEPTUH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKE
40 JlaGopatopHas pabora «3yuenue bu6nuoreka [IOK
3aKOHA COXPaHEHHUS YHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KomnebaTenpbHOE TBMIKEHUE U €TI0 bubmuotexa [JOK
XapaKTEpUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxaromye KojaeoaHus. bubmnoreka LJOK

BBIHY)KI[CHHBIG Konebanus. Pe3onanc

https://m.edsoo.ru/ff0b20f0
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43

MaremaTnyecKui 1 npy>KMHHBIA
MasiTHUKU

44

VYpok-uccnenoBanue «3aBUCUMOCTh
nepuojia KojaebaHuil OT KECTKOCTH
NPY>XAHBI ¥ MAaCCHI Tpy3a»

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue 3epruu npu
MEXAHUYECKUX KOJIECOaHUSIX

46

JlaGopartopHas pabota «OnpeneneHue
YaCTOTHI U MEepHoa KoneOaHun
IPYKUHHOT'O MasiTHUKA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0blaec

47

JlaGopaTtopHas padora «IIpoBepka
HE3aBUCHMOCTH TIEpHOJIa KOJICOaHMI
rpy3a, MOJBEIIEHHOTO K HUTH, OT
MAacChl Tpy3a»

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

48

Mexannuyeckue BoiaHEL. CBOMCTBA
MexaHU4YeCKUX BOJIH. [IpomoapHbIC 1
MOTICPEYHBIE BOJIHBI

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

49

VYpok-koHpepennus "Mexannyeckue
BOJIHBI B TBEPAOM TEIIE.
CeiicMuueckre BOITHBI"

50

3Byk. Pacripoctpanenue u oTpaxkeHue
3ByKa

51

Ypok-uccnenoBanue "Habmonenue
3aBHCHMOCTH BBICOTBI 3BYKa OT
4acTOThI"

52

I'pomMKoOCTb 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

VYpok-koupepeHnius "YnpTpa3ByK u

bubmnoreka IJOK



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

nH(}pa3BYK B IPUPOJIE U TEXHUKE"

https://m.edsoo.ru/ff0b23ca

[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO

Bbu6mmorexa [JOK

54 TeMe "3aKOHBI COXPAHEHUS.
P . https://m_eds0o.ru/f0b2510
Mexanudeckue KojieOaHusI U BOJIHBI
KonrtponbHas pabora o Teme
55 "3aKoHbI cOXpaHeHusl. MexaHnueckue
KoJIeOaHus ¥ BOJIHBI"
56 DIEeKTPOMarHuTHOE MOJIe. bubnuoreka [IOK
ONEKTPOMarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoliCTBa 2JIEKTPOMArHUTHBIX BOJTH
VYpok-koudepennus "llkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubmmorexa [JOK
Hcnonb30BaHKe 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOM cBsI3H"
VYpok-uccnenosanue "N3yuenue
. bubmuoreka [JOK
59 CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MOMOIIIbIO MOOUITLHOTO TenepoHa
Pemenue 3agau Ha onpeneneHue
60 YacTOTHI U JAJIMHBI AIEKTPOMarHUTHOM
BOJTHBI
DneKTpoMarHuTHasi Ipupoja CBeTa.
61 CkopocTb cBeTa. BonHoBBIE CBOIICTBA Bubmmorexa LIOK
Th CBeTa. BOTHOBBIE CBOMCTB
p https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrouynuku ceera. [Ipsamonuneitnoe
62 acIpoCTpaHEHUE CBETA. 3aTMEHUS Bubmmorexa [IOK
paclipoctp ) https://m.edsoo.ru/ff0b3658
Connua u Jlynst
63 3aKOH OTpa)K€HUsI CBETA. 3epKajia. bubnuoreka [IOK

Pemenue 3amau Ha IMPUMCHCHHC

https://m.edsoo.ru/ff0b38c4
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3aKOHa OTpa’KCHUA CBECTA

64 [Ipenomiienue cBeta. 3aKoH bubnuoreka [IOK
MPEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA. Eub 10K
nOIMoTeKa
65 Hcnonp3oBanue MOIHOTO BHYTPEHHETO https://m.ed IEOb3cS
ps://m.edsoo.ru. cSc
OTPaXKEHHUS B ONITUYECKUX CBETOBOAAX
JlaboparopHas pabota "HccnenoBanue
66 3aBUCUMOCTH yTJjia NPeTOMICHUS
CBETOBOTO Jy4a OT yIJIa MaJIeHus Ha
rpasuue "Bo3yXx-cTekno""
VYpok-koHpepennus "Mcnonp3oBanue
67 MOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBS3b"
bu6mmoreka [IOK
68 JIunzel. OnTHYECKas cuja JIMH3BI
https://m.edsoo.ru/ff0b3f2¢c
bu6mmoreka [JOK
69 [TocTpoenue n300pakeHUI B TUH3AX
P p https://m.edsoo.ru/ff0b444a
JlaGopatopHas pabota "Onpeznenenue
. bubnunoreka [IOK
70 (OKYCHOTO pacCTOSIHHSI U ONTHYECKOMN 1
6 o " https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOILIECH JTUH3BI
71 Ypok-koHpepenius "OnTuiyeckre bubmuorexa [JOK
JIMH30BBIE TPHOOPHI" https://m.edsoo.ru/ff0c0a7e
bubnuoreka [IOK
72 I'na3 kak ontudeckas cucreMa. 3peHue 1
https://m.edsoo.ru/ff0b4684
7 VYpok-koudepennus "Jled ekt
3penusi. Kak coxpanuts 3penue"”
74 Pasznosxenue 6emoro cBeTa B CIEKTP. bubnuoreka [IOK

Onritel HetoToHa. Cnoxkenue

https://m.edsoo.ru/ff0c0f4c
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CHEKTpaJIbHBIX 1[BeTOB. [lucnepcus
cBeTa

JlabopaTtopHnast pa6ota "OMBITHI 11O
Pa3IoKEeHUI0 OEI0ro CBETAa B CIIEKTP U

75 BOCIIPHSTHIO IIBETA IIPEAMETOB IIPU HX bubmorera [IOK
P P P https://m.edsoo.ru/ff0c0e2a
HaOJII0/IEHUH Yepe3 IIBETOBbIE
¢unbTpH"
VYpok-nipaktukyM "BoiaHoBbIE
76 CBOICTBa cBeTa: AUCIEPCHS,
uHTepdepeHus U qudppaxus’"
77 Omnsitel Pe3epdopaa u rmutanerapuas bubnunorexa [IOK
MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynater bopa. Mozens aroma bopa
Hcnyckanne v MorjaomnieHue cBeTa
. bu6mmoreka [IOK
79 aromoM. KBantsl. JIuneituarsie
https://m.edsoo.ru/ff0c144¢
CIIEKTPBI
20 VYpok-npaktukym "Habmronenue bubnmoreka [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PanmoakTHBHOCTE U €€ BHIBI bubmorera [IOK
https://m.edsoo.ru/ff0c1672
%) Crpoenue atoMHOrO0 sipa. Hykinonnas bubnmoreka [JOK
MOJIEJIb https://m.edsoo.ru/ff0c18ac
23 PanuoakTuBHBIE IPEBpAILICHHUS. bubnuoreka [IOK
N3oTtomnsl https://m.edsoo.ru/ff0clal4
’4 Pemenue 3agau o teme: bubmuorexa [JOK
"PanuoakTuBHbIC MpeBpamieHus" https://m.edsoo.ru/ff0c1b4a
85 [Iepuon nonypacnazna



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c0e2a

86

Ypok-koupepennus "PagnoakTuBHbIC
U3y4YeHUs B MPUPOJE, METUIIUHE,
TeXHUKe"

bubmnoreka LIOK
https://m.edsoo.ru/ff0c2126

87

SnepHble peakiuu. 3aKOHBI
COXpPaHEHHUs 3apsA0BOI0 U MacCOBOIO
yucel

bu6morexa [JOK
https://m.edsoo.ru/ff0c1c58

88

DHeprus CBA3U aTOMHBIX siiep. CBs3b
MacChl U SHEPTUHU

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

&9

Pewenue 3amgau o reme "SAnepueie
peakuun"

90

Peakuuu cuHTe3a U aeiaeHusd saep.
Hctounnku sHepruu CoJiHIIa U 3BE3]T

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

91

VYpok-koudepennus "AnepHas
sHepreTuka. JleicTBus
PaAMOAKTUBHBIX U3ITyUYEHUN Ha KUBbIE
opranu3mbl" [IpodopueHTannoHHbIHI

YPOK

92

[ToaroroBka Kk KOHTPOJILHOU paboTe 1Mo
TeMe "DIEeKTPOMArHUTHOE MOJIE.
ONeKTPOMarHUTHbIE BOJHBI.
KBanTtoBbI€ siBiEHUS"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c223e

93

KonTponbhas padbota no teme
"DJIeKTPOMarHUTHOE TOJIE.
DNEKTPOMArHUTHBIC BOJTHBI.
KBanToBsie siBneHus"

94

[ToBTOpenue, 06o0IIEHNE.
JlaboparopHble pabOTHI IO KYypCy
"B3aumopeiictBue Ten"

bub6mmorexa [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
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c1d7a

[ToBTOpenue, 0600mIeHNE. Pemenune

95 ACUETHBIX M KaueCTBEHHEIX 3a/ad I10 1 bubmorexa HOK
p A https://m.edsoo.ru/ff0c2572
teme "TemnoBsie mporecch”
[ToBTOpenue, 06061meHue. Peenue
96 aCYETHBIX M KAYECTBEHHBIX 3a1a4 I10 1 Bubmiorexa OK
p a . https://m.edsoo.ru/ff0c2a2?2
teme "KIIJ] TerutoBeIX aBUTaTEICH"
[ToBTopenue, o6o0menue. Perenne
97 aCUETHBIX U KaueCTBEHHBIX 3aJ1a4 110 1 Bubmiorexa HOK
p . https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoycTtaHoBOK"
[ToBTOpenue, o6o0IICHNE.
98 JIaGopaTopHsbIle pabOTHI IT0 KYPC 1 1 Bubmorexa OK
| patop p | yPey https://m.edsoo.ru/ff0c2¢52
CBeTOBbLIE SIBIICHUS
[ToBTOpenue, 0606menue. Pabota ¢
99 TEKCTAMU 110 TeMe "3aKOHBI 1 Bubmorexa ITOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHUsI B MEXaHUKE
[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 HOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, 0606menue. Padora ¢
102 TekcTaMu 110 TeMe "KBanToBsas u 1
anepHas uzuka'
OBIIEE KOJIMYECTBO YACOB I10 102 7

[NPOTPAMME



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

IPOBEPSIEMBIE ITPEIMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITIPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUS

7 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTarta

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOEHUS] OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1

HCIOJIB30BATh U3YUCHHBIC ITIOHATUSA

1.2

pasinyaTth SABJICHHUA IO OIMHMCAHHUIO HX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/IHCCKOC SIBJICHUC

1.3

pacro3HaBaTh TPOSIBICHHE H3YYCHHBIX (PU3MUYECKUX SIBICHUHA B
OKpY’KalollleM MHUpe, B TOM 4Hciie (U3NYEeCKHe SBIECHUS B MPHUPOJE,
IIPU 3TOM TNEPEBOAMUTH MPAKTHUECKYIO 3a7ayy B y4eOHYIO, BBIIEIATh

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3MUECKUX SBICHUIN

1.4

ONUCHIBATh H3YYEHHbIE CBOICTBa Tel M (PU3MUECKUE SIBICHUSA,
UCHONb3ysd (U3NYECKHE BEIMYUHBI, IPH ONHCAHUU TPABUIBHO
TPaKTOBaTh (PU3UYECKUH CMBICH HCIONB3YEMbIX BEJIHYMH, WX
0003HAaYEeHUS U €IMHULIBI (PU3NYECKUX BEJIMYUH, HAXOJUTh (POPMYJIbI,
CBSI3BIBAIOIIME JIAaHHYIO (U3MYECKYI0 BEIMYUHY C JPYTHMHU
BEJIMYMHAMH, CTPOUTH  TIpaUKd  HM3YyUYEHHBIX  3aBUCHUMOCTEH

(I)I/I3I/I"IeCKI/IX BCJINYHH

1.5

XapaKTCPU30BaATh CBOMCTBA TCI, (I)I/IBI/I‘-ICCKI/IC SABJICHHUA U MPOLECCCHI,
HCIIOJIB3YysA H3YYCHHBIC 3aKOHBI, IIpU J3TOM JaBaTb CJIOBCCHYIO
(bOpMy.]'IPIpOBKy 3dKOHa M  3alluCbiBaTb €ro MaT€éMaTH4YCCKOC

BBIpAKEHHE

1.6

OOBSICHATh (PM3UUECKUE SBICHHS, TPOIECCHI U CBOMCTBA Tell, B TOM
9yuclie U B KOHTEKCTE CHUTyallud MPaKTUKO-OPHEHTHUPOBAHHOTO
XapakTepa: BbIABIATL JMMPUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTH
oObsicHeHHEe M3 1 — 2 JIOTHYECKHMX IaroB ¢ omopod Ha 1 — 2
W3YYECHHBIX CBOMCTBA (DM3MUYECKUX SBICHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTHU




1.7

pemarbh pacu€THble 3a7a4ud B 1 — 2 NEWCTBUSA, UCMOJB3Ys 3aKOHBI U
(bopMyIIbl, CBsI3BIBaAIONNE (DM3UMUYECKHE BETUYMHBI: HA OCHOBE aHaJN3a
YCJIOBUA 3aJayMd  3allUMCbIBaTb KpPATKOC YCJIOBHC, IIOACTABJIATH
¢buznyeckre BeIUYNHBI B (POPMYJIIBI M TPOBOAUTH PACUEThI, HAXOIUTH
CIIPAaBOYHLIC NTAHHBIC, H€O6XOI[I/IMBIC IJid peUICHUs 3aaa4, OICHHUBATH

PEATUCTUYHOCTD MOTYYEeHHON (PU3UYECKOM BETMUHHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh IMPH MOMOIIU
(bI/I?)I/I‘-ICCKI/IX MCTOAOB, B OIIMCAaHUU HUCCICOOBAHUA  BbIACIIATH
MpoBEpsieMOe  TPEANoJoKeHne  (TUMOTe3y),  pasauyaTbh |
MHTEPIPETHPOBATh MOJNYYCHHBIH pe3ynbTaT, HAXOAUTh OUIMOKH B

XOJ€ OIIbITa, A€JaTh BBIBOJBI 11O €T0 PE3yJibTaTaM

1.9

MPOBOAMTH OMBITHl 10 HaOMIOAEHUI0 (U3NYECKUX SBICHUM WiIH
¢usnueckux  CBOMCTB  Ten:  (OpMyIUpOBaTh  MPOBEpsSEMbIE
NPEINONOKEHUs, CcOOMpaTh  YCTAaHOBKY M3  TNPEAJIOKEHHOTO

O60py,Z[OBaHI/IH, 3aIIMChIBAaTh X0/ OIIbITa U q)OpMy.]'II/IPOBaTB BBIBObI

1.10

BBITIOJIHAT TIPSIMBIE W3MEPEHHsI C HCIOJIB30BAHUEM AHAJIOTOBBIX MU
IUQPPOBBIX MPHUOOPOB, 3aMHCHIBATh TOKa3aHUS MPHUOOPOB C YUETOM

3aJITaHHON aOCOJIFOTHOW MTOTPENTHOCTH U3MEPEHUI

IPOBOJIUTh  MCCJIEIOBAHME  3aBUCUMOCTH  OAHOH  (U3MYECKOil
BEJIMYUHBl OT JPYrol C HCIOJB30BAHUEM MPAMBIX HW3MEPECHHN,
y4acTBOBaTh B IUIAHUPOBAHMM Y4eOHOIO MCCIIENOBaHUS, COOUpATh
YCTaHOBKY U BBINIOJIHATH U3MEPEHHUs, CIENYs PEUIOKEHHOMY IIJIaHy,
¢bukcupoBaTh pPE3yJbTaThl IOJIYYEHHON 3aBUCUMOCTH (PU3UUECKUX
BEJIMYMH B BUJIE€ IPEUIOKEHHBIX TaOIUI] ¥ IpaUKOB, AeTaTh BHIBObI

10 pe3yJIbTaTaM UCCIIEI0BAHUS

1.12

MPOBOANTHh KOCBEHHBIC HM3MEpPEHUS (PU3UYCCKUX BEIWYHH, CICAYS
MPEJIOKEHHOW MHCTPYKIUU: TPU BBIMOJIHEHUN U3MEpPEeHU coOuparth
AKCIEPUMEHTAIIbHYI0O YCTAHOBKY U BBIUUCIATH 3HAUYEHHE HCKOMOMU

BCJIIMYHNHBI

1.13

coOmrolaTh MpaBWia TEXHUKH O€30MacHOCTH TMpu  pabore ¢

1a0opaTOpHBIM 000pyI0BaHUEM

1.14

yKa3blBaTh MPUHIMUIIBI  JEHCTBUS TPUOOPOB U TEXHUUYECKHUX
YCTPOICTB, XapaKTepu30BaTh MPUHLUINBI JEUCTBUS H3YUYEHHBIX
npuOOpPOB U TEXHUYECKUX YCTPOWCTB C TMOMOIIBI0 UX ONHCAHHS,

WCHOJIb3YSl 3HAHUST O CBOMCTBAX (U3MYECKUX SIBJICHUH U




HeoOXoauMbIe (PU3NYECKHUE 3aKOHBI K 3aKOHOMEPHOCTH

1.15

MPUBOAUTH TPHUMEPHl (HaXoauTh HWH(MOpPMAIMIO O MpUMepax)
MPAKTUYECKOTO MCIIOIb30BaHUS (PU3NYECKUX 3HAHUH B MOBCETHEBHOM
KU3HH 171 oOecrieueHusi 0O€30MacHOCTH TMpU  OOpalieHud ¢
npubopaMu U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHUS 37I0POBBS U

coOJII0ICHNS HOPM HKOJIOTMUYECKOTO MOBEICHUS B OKPY Katollel cpeae

1.16

OCYIIECTBIISATh OTOOP MCTOYHUKOB MHGpoOpManuu B cetu VMHTepHET B
COOTBETCTBUM C 3a/JlaHHBbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLIUXCA 3HAHUM M IMyTEM CpPaBHEHUS Pa3IMYHBIX HCTOYHUKOB
BBIIENIATE MH(OpMALUIO, KOTOpasl sBISETCS NPOTUBOPEUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh npu BBITIOJTHEHUU y4eOHbIX 3aJlaHui
Hay4YHOIOIYJISIDHYIO ~ JIUTEpaTrypy  (DU3MYECKOrO  COAeprKaHus,
CIpaBOYHBIE MaTepuaibl, pecypcbl ceTu HTepHeTr, Bnanersb
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHus MHPOpMaLUK

U3 OJHOM 3HAKOBOM CUCTEMBI B APYTryro

1.18

CO03/1aBaTh COOCTBEHHBIE KpaTKHE MUChMEHHBIC U YCTHBIE COOOICHUS
Ha OCHOBe 2 — 3 HCTOYHHMKOB WHPOpMAuu (PU3UIECKOTO
COJIep’KaHus, B TOM 4Hucie MyOJInyHO AenaTh KpaTKhe COOOLIECHHS O
pe3yibTaTax IPOEKTOB WM Y4YEOHBIX HCCIEIOBAHUM, TPU STOM
rpaMOTHO HCIIOJb30BaTh HM3YYEHHbIM MOHATUMHBIA amnmapaT Kypca

(bI/I3I/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC npe3eHTauHeﬁ

1.19

IIPYU BBINIOJHEHUM YUEOHBIX ITPOEKTOB M UCCIIEIOBAaHUI pacpeneiaTh
00513aHHOCTH B TpyII€ B COOTBETCTBUU C MOCTABICHHBIMU 3aJauyaMu,
CIICIUTH 3a BBINOJHEHHWEM IUIAHA JEWCTBMM, AJEKBAaTHO OLICHMBATH
COOCTBEHHBI BKJIAJ B JEITEIbHOCTb TIPYMIbI, BBICTPAaWBATh
KOMMYHUKaTUBHOE B3alMOJEICTBHE, Y4YUTBIBAs MHEHHE

OKPY>KaOIIHUX

8 KVIACC

Kon
MpoBePsIeMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1.1

HUCIIOJBb30BaTh IMOHATHA




1.2

pasinyaTth SABJICHHUA IO OIMHMCAHHUIO HX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/IHGCKOC SIBJICHUC

1.3

pacro3HaBaTh TPOSIBICHHE M3YYCHHBIX (PU3MUECKUX SIBICHUHA B
OKpY’KalollleM MHUpEe, B TOM 4Hclie (U3NYEeCKHe SBIECHUS B MPHUPOJE,
IIPU 3TOM TNEPEBOAMUTH MPAKTHUECKYIO 3a7ayy B y4eOHYIO, BBIIEIATh

CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3MUECKUX SBICHUN

1.4

ONUCHIBATh HW3YYEHHbIE CBOICTBAa Tel M (PU3UUECKUE SIBICHUSA,
UCHONb3ysd (U3NYECKHE BEIMYUHBI, IPH ONHCAHUU TPABUIBHO
TpPaKTOBaTh  (PU3MYECKUII  CMBICT  HCHOJB3YyEMBIX  BEJIMYMH,
0003HaYEeHUS U €IMHUILIBI (PU3NYECKUX BEIMYUH, HAXOJUTH (POPMYJIbI,
CBSI3BIBAIOIIME JIAaHHYIO (DU3MYECKYI0 BEIMYUHY C JPYTHMHU
BEJIMYMHAMH, CTPOUTH  TIpaUKd  HM3YyYEHHBIX  3aBHUCHUMOCTEH

(I)I/ISI/I‘leCKI/IX BCJINYHNH

1.5

XapaKTCPU30BaATh CBOMCTBaA TCI, (I)I/IBI/I‘-ICCKI/IC SABJICHHUA U MPOLECCCHI,
HCIIOJIB3YysA H3YYCHHBIC 3aKOHBI, IIpU O3TOM JaBaTb CJIOBCCHYIO
(bOpMy.]'IPIpOBKy 3dKOHa MW  3alluCbiBaTb €ro MaTCéMaTH4YCCKOC

BBIpaKEHHE

1.6

OOBSICHATH (DPU3NYECKHE TPOIIECCHl U CBOWMCTBA TEJ, B TOM YUCIIE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBIABJIATH HPUYUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH o0bsicHeHHe u3 1
— 2 JIOTMYECKUX IIaroB ¢ Momompblo | — 2 KM3y4YeHHBIX CBOMCTBA

(bI/I3I/I‘-IeCKI/IX HBHGHHﬁ, (I)I/I3I/I‘IGCKI/IX 3dKOHa UK 3aKOHOMCPHOCTHU

1.7

pemaTh pacy€THble 3aaud B 2 — 3 [EUCTBUS, UCHOJB3Yys 3aKOHBI U
(hopmyIibl, CBS3BIBAIONTNE (DU3NIECKUE BEIMYUHBI: HA OCHOBE aHAJIM3a
YCIJIOBHS 33/1a4yl 3alIUChIBaTh KPATKOE YCIOBUE, BBISABIISATH HEJOCTATOK
JaHHBIX IS PEUICHHs 3aJadd, BBIOMpPATh 3aKOHBI M (OPMYIIBI,
HeoOXoauMble JUIsl €€ pElleHus, MPOBOAUTH Pacué€Thl U CPaBHUBATH
IMOJIYYCHHOC 3HA4YCHUC (1)I/I3I/I‘-I€CKOI71 BCJIIMYNHBI C MU3BCCTHBIMU

JaHHbIMHA

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MpPU MOMOUIH
(U3HYECKUX METOOB, UCTIONB3Ys OMMCAHNE UCCIICIOBAHMSI, BBIICIIATh
MPOBEPSIEMOE MPETOJIOKEHUE, OIICHUBATh MPABUIBLHOCTH TOPSAIKA

MPOBCACHUA UCCIICAOBAaHNA, ACIaTh BBIBOIBI

1.9

IMpOBOAWUTH OIBITEI IIO Ha6J'IIO,Z[CHI/IIO (I)I/I3I/I‘-ICCKI/IX SIBIICHUN WIIN

(U3MYECKUX  CBOWCTB  Tel:  (OpMynHpoBaTh  TPOBEPSEMbIC




MPENIoNIOKEeHNs, coOUpaThb  YCTAHOBKY M3  MIPEIIONKEHHOIO

O60py,ZLOBaHI/I$I, OIIKMChIBATH XOHI OIIbITa U (bOpMynPIpOBaTB BBIBObI

1.10

BBIIIOJIHATB IPSMBIE HM3MEPEHUS C HCIIOJIIB30BAHUEM aHAJIOIOBBIX
puOOPOB U AATUYUKOB (PU3MUECKUX BEIUYUH, CPABHUBAThH PE3YJIbTAThI

M3MEpEeHUi ¢ y4€TOM 3a/1aHHOI a0CONIIOTHOM MOTPEITHOCTH

MPOBOAWTH  HMCCIEJOBAHWE 3aBUCUMOCTH  OIHOW  (PU3UUECKOU
BEJIMYUHBI OT JPYroil C MCIHOJb30BAaHUEM TMPSMBIX H3MEPEHUM:
IUTAHUPOBATh HCCIIEIOBaHME, COOMpATh YCTAHOBKY M BBIMOJIHSTH
W3MEpEeHUs, CleAys MpeaoKeHHOMY  IUTaHy, (UKCHPOBATH
pe3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJE TaOMUI U rpadukos,

ACJIaTh BBIBOJLI IO PE3YJIbTaTaM UCCICAOBAHUA

1.12

MPOBOAWTh  KOCBEHHBIE  M3MEPEHHS  (PU3UYECKUX  BEIUYHH:
IUTAHUPOBATh U3MEpPEHUs, COOMPATh KCIEPUMEHTAIbHYIO YCTaHOBKY,
cienyss TpPEeAIO)KEHHOW HWHCTPYKUUH, M  BBIYUCIATH 3HAYEHUE

BCIINYHHBI

1.13

coOnrofaTh IMpaBWia TEXHUKH Oe3omacHOCTH Tmpu  paboTe ¢

1a0opaTOpHBIM 000pyI0BaHUEM

1.14

XapaKTepu30BaTh MNPUHIUINBI JEHCTBUS HW3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HUX ONMCAHUA, HCHOJb3Ys
3HaHUS O CBOMCTBaX (U3MUECKUX SABJICHUH U HEOOXOJUMBbIe

¢du3nveckre 3aKOHOMEPHOCTH

1.15

pacro3HaBaTb MPOCTHIC TCXHUUYCCKHC yCTpOﬁCTBa U U3MCPUTCIIBHBIC
HpI/I60pBI o CxXeéMaM MU CXCMATHYHbIM PUCYHKAM, COCTABJIATH CXCMbI
QJICKTPHUYICCKUX H€H€I>'I C TMOCJICAOBATCIIbHBIM W IapaJlJICJIbHBIM
COCAMHEHHUEM 9JICMCHTOB, pasinvas YCJIIOBHBIC 0003HaUYCHUS

QJICMCHTOB JJICKTPUYCCKUX Lemnei

1.16

NPUBOAUTH TNPHUMEPHl (HAXOAUTH HMH(MOPMAIMIO O MpHUMEpax)
MPAKTUYECKOT0 UCIIOIb30BaHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KM3HM I obecrieyeHus 0O€30MacHOCTH MpH  OOpallleHHH C
npuOopaMy U TEXHUYECKUMH YCTPOWCTBAMU, COXPaHEHUS 3/J0POBbS U

CO6J'II-OI[€HI/IH HOPM 3KOJIOTHYCCKOT'O ITOBCACHUS B Opr>K8.IOI.H€fI cpeac

1.17

OCYILECTBIIATh MOUCK MH(OpMaUK (PU3NIECKOTO COJIEPKAHUS B CETH
HNHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAHUW U INYTEM CPaBHEHUs
JONOJTHUTEIbHBIX HMCTOYHUKOB BBIIEIATh HH(POPMALUIO, KOTOpas

SBIISICTCS IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM




1.18

UCIONIb30BaTh MPH  BBHIMOJIHEHUHM Y4YEeOHBIX 3aJaHUi  Hay4dHO-
MOMYJIIPHYIO JINTEPATypy (PU3NYECKOrO COJIEp)KaHus, CIPaBOYHbIC
MaTtepuaibl, pecypchl cetu MHTepHer; Biazers  npuéMamu
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAIUN U3 OJHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC M KPATKUE YCTHBIE COOOIICHUS,
000011ast UHGOpPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (DHU3NYECKOTO
COJIEp’KaHUsl, B TOM YHCIIE MyOJMYHO NPEJCTABISTH PE3yJIbTaThI
MPOSKTHON WM HWCCICIOBATCIbCKONW  JICATEIBHOCTH, TPH ITOM
TPaMOTHO HCIONB30BaTh W3YYCHHBIN MOHATUUHBIA ammapar Kypca

(bU3HKH, CONPOBOXKIATh BHICTYINIEHUE MPE3eHTallue

1.20

MIPU BBINOJHEHUN Y4YEOHBIX IMPOEKTOB M MCCIENOBAaHUN (PU3NYECKUX
MIPOLIECCOB pacrpeaessaTh 00S3aHHOCTU B TPYyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CIECIWTh 3a BBIIOJIHEHUEM IUIAHA
JNEHUCTBUM W KOPPEKTUPOBaTb  €ro, aJeKBaTHO  OLICHMWBATH
COOCTBEHHBI BKJIaZ] B JIEATEIBHOCTh TPYIIBI, BBICTPAUBATh
KOMMYHHMKaTUBHOE  B3aMMOJCHCTBHE,  IPOABISAA  TOTOBHOCTB

paspemats KOHGIUKTHI

9 KUIACC

Kon
NpoBepsieMoOro
pe3yJjabTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BATh U3YUYCHHLIC ITOHATHUA

1.2

pa3jindaTtb SBJICHHUSA IO ONMCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKOC SIBJICHUC

1.3

pacrno3HaBaTh MPOSBIEHHE W3YYEHHBIX (U3UYECKUX SBJIEHUN B
OKpY’KalollleM MHpe, B TOM 4ucie (U3NUECKUe SBICHUSA B MPUPOJE,
MIPU 3TOM TEPEBOIMTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIICIATH

CYIIIeCTBEHHBIC CBOMCTBA (MMPU3HAKHN) (PU3HUECKHUX SBJICHHUM

1.4

OIMUCBbIBATb H3YYCHHBLIC CBOMCTBA TeN WU (bnmqecxne SABJICHHA,
HCIOJIb3YyA (I)I/I3I/I‘-IGCKI/IG BCJIMYHHBI, HpHU OIKUCAHUN IIPABUIIBHO
TPAKTOBATbH (i)I/ISI/ILIeCKI/Iﬁ CMBICJI HCIIOJIB3YEMBIX BCJINYHH,

0003HAYCHUS U CAVHUIIBI (I)I/I3I/I"ICCKI/IX BCJIMYMH, HAXOJUTH (I)OpMy.TIBI,




CBS3BIBAIOIIME JaHHYI0 (U3WYECKYI0 BEJIMYMHY C JAPYTUMHU
BeTMYMHAMHU, CTPOUTHh TpaUKd  HM3YyUYEHHBIX  3aBHUCUMOCTEH

(hbMBUYECKUX BEIMYUH

1.5

XapaKTEPU30BaTh CBOWCTBA TeJ, (PU3HUYECKUE SIBJICHHUS W TPOIECCHI,
HCIIOJIb3YSl H3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMyJIMPOBKY 3aKOHa M 3alMChIBAaTh €r0  MaTeMaTH4YeCKOoe

BBIPAXCHHUC

1.6

OOBSICHATH (PU3NYECKHE MPOLIECCHl U CBOMCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallud MPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUUMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTh OOBACHEHHUE U3 2
— 3 JIOTMYECKUX IIAroB € MOMOILIBI0 2 — 3 M3yYEHHBIX CBOICTBa

(bu3nYeCKUX SIBICHUHN, PU3NYECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH

1.7

pemaTth pacu€THbIC 3adadd (OMUpAIOIIUMEcs Ha CUCTEMY U3 2 — 3
YPaBHEHMI), HWCHOJB3ysd 3aKOHBI U  (OPMYJIbI, CBS3bIBAIOIIUE
¢bu3nveckre BEIMYMHBI: HAa OCHOBE aHAIW3a YCIOBHS 3a/Ia4yd
3alHChIBaTh KPAaTKOE YCIOBHE, BBIABIATH HEAOCTAIOIIME WU
M30BITOYHBIE JaHHBIE, BRIOMPATh 3aKOHBI M (POPMYIIbI, HEOOXOAMMBIE
IUISL PEICHUs], MPOBOJUTH PACUYETHl U OLEHHBATH PEATNCTHYHOCTH

MOJIYYCHHOT'O 3HAaUCHU A (bH3H‘I€CKOI>'I BCINYHHBI

1.8

pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO PEIIUTh MpPU TTOMOIIU
(GU3MUECKUX METOJOB, MCIOJb3Ysl ONUCAHUE HCCIICIO0BAHUS, BBIIEIATH
[IPOBEPSEMOE TPEAIIOJIOKEHUE, OLICHUBATh IIPAaBUIBHOCTL IOPSAKA
IIPOBEJICHNUSI UCCIICAOBAaHUA, JENaTh BBIBOJbI, HHTEPIPETHUPOBATH

PE3yJIbTAThI Ha6J'IIO)IeHPII>i U OIIBITOB

1.9

MPOBOAMTH OMBITHl MO HAOMIOACHUI0 (UBNYECKUX SBICHUA WIH
(GU3NYECKUX CBOMCTB TEINl: CAMOCTOSITENILHO COOMpaTh YCTaHOBKY W3
M30BITOYHOTO Habopa 00OpyAOBaHHUSA, OMHCHIBATH XOJl OMBITA U €rO

pe3yabTaThl, POPMYITHPOBATH BHIBOIBI

1.10

MPOBOIUTh TPH HEOOXOAMMOCTH CEPUI0 TMPSIMBIX HW3MEPEHUid,
OIIpeAeysisl CpeJHee 3HaueHHWE H3MepsieMol BennuuHbl (pokycHOoe
paccrosiHue coOuparomei JH3bI), 000CHOBBIBATH BBHIOOP crocoba

M3MepeHus (U3MEepUTENBHOTO Ipubopa)

IIPOBOAUTL HCCICIOBAHUC 3aBUCUMOCTECH (1)I/I3I/I‘IGCKI/IX BCJIIMYHUH C
HCIOJIb3OBAHHUECM TIPAMBIX H3MepCHHﬁZ IJIAaHUPOBATHL HCCICAOBAHUC,

CaMOCTOSITEJIbHO CcOOMpaTh YCTaHOBKY, (DUKCHPOBATh PE3yJIbTaThl




HOHy‘ICHHOﬁ 3aBHCHUMOCTH (1)I/ISI/I‘ICCKI/IX BCJIIMYHUH B BUJC Ta6J'II/IHI/I

Fpa(I)I/II(OB, ACJIaThb BBIBOABI 11O PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

NPOBOJIUTh  KOCBEHHbIE  M3MEpPEeHHs  (U3MYECKUX  BEJIHYHUH:
IUTAHUPOBATh U3MEPEHHsI, COOUPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY
U BBINOJHATE HU3MEPEHUs, Cleays MNPEII0KEHHON WHCTPYKILNH,
BBIYUCIIITH 3HAYEHUE BEJIMYMHBI M aAHAIM3UPOBATh IIOJIyYCHHBIE

PE3yNbTaThI ¢ YUYETOM 3a/IaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

CO6J'II-OI[aTB InpaBujia TCXHHKH 0e30IacHOCTH IIpu pa60Te C

nabopaTOpHBIM 000pyI0BaHHEM

1.14

pa3nuyaTh OCHOBHBIC TNMPH3HAKK M3YYCHHBIX (PU3MUECKUX MOJEINeH:
MaTepHalibHasi TOUKa, a0COIOTHO TBEPJIOE TEJIO0, TOUSUHBIH UCTOYHHUK
CBETa, Jyd, TOHKas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKJIOHHAs

MOJICJIb aTOMHOTO SIIpa

1.15

XapaKTepu30BaTh MNPUHLMINBI JEHCTBUA HU3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOPOM HAa MX OIUCAHUS, HCIHOJb3Ys
3HaHHA O CBOMCTBaX (DU3MYECKUX SBICHUH U HEoOXOauMbIe

(I)I/ISI/I‘leCKI/Ie 3aKOHOMCPHOCTHU

1.16

HCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKHM H3YYEHHBIX
TEXHUYECKHUX YCTPOWCTB, U3MEPUTEIIBHBIX pruOopoB "
TEXHOJIOTUYECKUX TPOLIECCOB IPH PEIICHUH Y4eOHO-IPAKTUYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIsl IOCTPOEHUSI U300paKEHUH B MIJIOCKOM

3epKajie U coduparouieil 1uH3e

1.17

MPUBOJIUTL TMPUMEPBl  (HAXOIUTh HMHQPOPMAIMIO O MpHMepax)
MPAKTUYECKOT0 UCTOIb30BaHUS (PU3NYECKUX 3HAHUI B IOBCEIHEBHOM
KU3HM 1711 oOecrieueHHsi 0O€30MacHOCTH MpU  OOpalieHuud ¢
npuOoOpaMu U TEXHUYECKHUMH YCTPOUCTBAMU, COXPAHEHHS 37I0POBBS U

cOOJII0ICHHS HOPM HKOJIOTMYECKOTO MOBEICHUS B OKpY Karollel cpee

1.18

OCYIIECTBIIATH MOUCK MHPOpMaK (GU3NYECKOTO COEPKAHUS B CETU
WHuTepHeT, caMocTosTeNnbHO (GOpMYJIHpYs IOMCKOBBIA  3aIpoc,
HaXOAUTb IyTH  OMNpPEAETCHUs]  JIOCTOBEPHOCTHU  IOJYyUYEHHOU
MHPOpPMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOTIOJIHUTEIbHBIX

HUCTOYHHUKOB

1.19

WCIIONIb30BaTh TPH  BBHIMOTHCHWH YYEOHBIX 3a/JlaHUil  HAydHO-
MOMYJISIPHYIO JIUTEPaTypy (PU3MUECKOro COAep KaHUs, CIIPaBOYHBIC

Marepuaibl, pecypcbl ceru  MuTepHeTr, BnageTh  NpUEMaMHU




KOHCIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAUN U3 OJHOU

3HAaKOBOM CUCTEMBI B IPYTYIO

1.20

co3/laBaTh COOCTBEHHBIC NHCHMEHHBIC M YCTHBIE COOOILEHHUS Ha
OCHOBE HH(pOpMAIMM M3 HECKOJbKUX MCTOYHHUKOB (PU3HMUECKOro
coJiepKaHusi, MyOIMYHO MPEICTaBIATh Pe3yJbTaThl MPOEKTHOM WM
HCCIEAOBATENIBCKOM  ACATENBHOCTH, NPH  3TOM  TPaMOTHO
WCII0JIb30BaTh N3YYECHHBIN MOHATUNHBIN anmapar u3y4aeMoro pasiena
(GU3MKKH W CONMPOBOXKIATh BBICTYIUICHHWE MpPE3CHTAlMeld ¢ ydEToM

0COOEHHOCTEH ay TMTOPUH CBEPCTHUKOB

1.21

IIPU BBINOJIHEHUH YUYEOHBIX NMPOEKTOB M UCCIEA0BAaHUNA (PU3NYECKUX
MIPOIIECCOB pacHpeaessaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJIEIWTh 3a BBIIIOJIHEHUEM IUIAaHA
JNEUCTBUM U KOPPEKTUPOBATb  €ro, AaJCKBATHO  OLICHUBATH
COOCTBEHHBI BKJIAJ B JCITEIbHOCTb TIPYMIbI, BBICTPAaWBATh
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBHE,  MpOSABISAL  TOTOBHOCTH

paspemiats KOHQIHKTHI




INPOBEPAEMBIE SJIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon
pa3jaena

Kox
3JIEMEHTA

IIpoBepsiemMble 3J1eMeHTHI COIeP:KAHUS

®U3UKA U EE POJIb B [IO3HAHWU OKPYXXAIOIIETO MUPA

1.1

®uzuka — Hayka O Mpupoae. SIBIEHUS TPUPOJIBIL.
®uznueckue SABIEHUSA: MEXaHMYECKHE, TEIUIOBHIE,

OJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ouznyeckne BenuyuHbL. 3Mepenune  usmueckux
BennyuH.  @usuueckue  npubopsl.  [lorpemrHocTs

U3MepeHnil. MexayHapoaHas CUCTEMA €IMHUIL]

1.3

EcTtecTBeHHOHAyuHBIf METOJ MO3HAaHHUA: HAOJIOJEHUE,
IIOCTAaHOBKA HAy4YHOT'O BOIPOCA, BBIABUKCHHE TMIIOTE3,
OKCHEPUMEHT TI0 TPOBEPKE THUMOTe3, OOBSICHEHHE

Ha6J'II-OI[aeMOl"O SABJICHUA

1.4

Onucanue PU3NIECKUX SBICHUN C TTIOMOIIBIO MOJIECH

1.5

[IpakTuueckue pabOTHI:

HiHPar#H#l13Mepenue pacCTOSHUM.

###Par### I3mepenne 00bEMa KUIKOCTH M TBEPIOTO
Telna.

###Par###Onpenenenne pa3MepoB MaJbIX TEJ.
###Parf##l13Mepenne  TeMmrnepaTypsl IpU  IIOMOIIM

KUJKOCTHOTO TEPMOMETpPA U aTUYUKA TEMIIEPATYPbI

ITEPBOHAYAJIbHBIE CBEJJEHN A O CTPOEHUUN BELLIECTBA

2.1

H#HtPar#H##CTpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX
pasmepsl.  OmbITBI,  JTOKa3bIBAIOLIME  JUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#i#Par##t]|Bokeane  dactuiy  BemecTtBa.  CBs3b
CKOPOCTH  JIBIDKCHHS  4YacTUI[ C  TeMIepaTypoil.

BpoyHoBckoe nBuxenue, Tudy3us
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BSaHMOHeﬁCTBHe YacTHUIl BCIICCTBA: IIPUTAKCHUC U




OTTAJIKUBAHHUEC

#H##Par##H# ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOEHUE

ra3oB, JKUJIKOCTEM M TBEPABIX (KPUCTAUIMYECKUX) TEIN.

2.4 B3anMoCBsI3p MeXAy CBONCTBAMHM BEIIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSIX U MX ATOMHO-MOJIEKYJISIPHBIM
CTpPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BO/IbI
[IpakTuueckue padbOTHI:
#H#HPar###OneHKka 1uameTrpa aroMa METOAOM PsAIOoB (C
UCIoJib30BaHueM (ororpaduii).

2.6 #HHPar###OnbITEI 1o HaOJIIONEHUTO TEIJIOBOTO

pacuIMpeHus ra3os.
HHHPar###OnBITEI IO  OOHAPYKEHUIO JCHCTBUSA CHII

MOJICKYJISIPHOI'O MIPUTAKCHU A

JIBIDKEHHME U B3AUMOJIEVICTBUE TEJI

11 Mexanunueckoe JIBUKEHHUE. PaBrOMepHOE u
. HEpPaBHOMEPHOE JIBUKEHUE
#H#Par##H#CKOpOCTb. Cpennsis CKOpOCTb npu
3.2 HEPAaBHOMEPHOM [JBWKEHHUU. Pacyér nmyTtu U BpeMeHH
JIBIKEHUS
SIBnenne uHepuuM. 3akoH uHEpuMU. B3aumoneincrtsue
3.3 TeNl KaK MPUYMHA U3MEHEHUS] CKOPOCTH JIBUKEHUS TEJl.
Macca kak Mepa HTHEPTHOCTH Teja
14 ##HtPar#H## InotHocTh BemiecTBa. CBA3b IUIOTHOCTU C
. KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIECTBA
3.5 Cua KaKk XapakTepUCTHKA B3aUMOJICHCTBHUS TEI
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuiibl ¢
' TTOMOIIBIO THHAMOMETPA
37 H#H##Par###SIBnenue Tarorenus u cuia Tsbkectu. Cuiia
' TSKECTH Ha Apyrux IaHeTtax. Bec Tema. HeBecomocTs
18 Cuna tpenus. TpeHHE CKOJIBXKEHUS U TPEHHE MOKOSI.
' Tpenue B Ipupoae U TEXHUKE
19 H#HH#H#Par###Croxkenue CuJl, HaIMpaBICHHBIX IO OJHOU

npsiMoi. PaBHOZEMCTBYOIIAS CHIT




3.10

[IpakTuyeckue pabOTHI:

OmnpeneneHne CKOPOCTH  PAaBHOMEPHOTO  JABYDKEHHS
(wapuka B KMJIKOCTH, MOJIENU  3JEKTPUUECKOrO
aBToMoOMIIE W Tak pganee). OmnpeneneHue cpeaHen
CKOPOCTH CKOJIBKEHHUS Opycka WM IIapuka 1o
HaKJIOHHOM  miockocTH. OmpeneneHne  MIOTHOCTH
TBEPIOTO Tena. OnbITHI, JIEMOHCTPHPYIOIINE
3aBUCUMOCTh pacTshKeHUs (aedopMaruu) MpyKUHbBI OT
NPUIOKEHHOW cwibl.  OMBITBI, JEMOHCTPHPYIOIINE
3aBHCHUMOCTh CHJIbI TPEHUS CKOJBKEHHS OT Beca Tella |

XapakKTepa COINPUKACAIOIINXCS TOBEPXHOCTEN

3.11

dusnuecKue SBICHNUS B IPUPOJE: NIPUMEPBI IBHKCHHUS C
Pa3IMYHBIMM CKOPOCTSIMU B KMBOW U HEXXUBOU IPUPOJE,

,HGfICTBI/IC CHJIbI TPCHUS B ITPUPOAC U TEXHHUKE

3.12

TexHuyeckue yCcTpoucTBa: TUHAMOMETP, NOAIINITHUKI

JABJIEHUE T

BEPJIBIX TEJI, )KMJIKOCTEI U TA30B

4.1

Hasnenue TBEpAoro tena. CrocoObl yMEHbIICHHS U

YBCIUUYCHUA JaBJICHUA

4.2

JlaBnenue raza. 3aBUCUMOCTh JaBJICHUS ra3a oT 00béMa,

TEMIEPATYPbI

43

Hepe,uaqa JaBJICHUA TBép,Z[BIMI/I TCJIaMH1, XUAKOCTAMHU U

razamu. 3akoH Ilackans. IITHeBMaTHUEeCKHE MAIIIMHE]

4.4

3aBUCUMOCTh  JIaBJICHUS OJKHJIKOCTH OT  TJyOWHBI.
I'unpocratuueckuii napagokc. CooOmiarommecs cocyabl.

FI/IﬂpaBHI/I‘ICCKHe MEXaHU3MBbI

4.5

Atmocdepa 3emnu u atMmocdepHoe aasneHue. [IpranHb
CyIIIECTBOBaHUS BO3AYHIHOW 00onouku 3emud. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUS OT

BBICOTBI HaJl YDOBHEM MODSI

4.6

Uzmepenne armocdeprnoro nasneHus. [Ipubopst amns

U3MEpeHus: aTMOC(EepHOro JaBICHHUs

4.7

JleiictBue KUAKOCTM M Ta3a HAa IOTPYKEHHOE B HUX
Teno. BrelTankuBaromas (apXxumenoBa) cuia. 3aKOH

Apxumena




4.8

[naBanue ten. Bo3gyxomnnaBanue

4.9

[IpakTrueckue paboOTHI:

HccnenoBanne 3aBHCHMOCTH Beca Tela B BOJE OT
o0béMa MOrpy:K€HHOM B IKUAKOCTb YacTU Tela.
OrnpezenieHe BBITAIKUBAIOMICH CUJIbI, IEUCTBYIOIIECH Ha
TEJO, MOTPY’)KEHHOE B KUIKOCTD. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI, JAEHCTBYIOIIEH
Ha TEJIO B JKHAKOCTH, OT Macchkl Teaa. OIbITH,
JIEMOHCTPUPYIOIINE  3aBUCUMOCTh  BBITAJIKMBAIOILIEH
CWJIBI, IEHCTBYIOIICH Ha TENO B JKUIKOCTH, OT 00bEMa
MOrPYKEHHON B XKUJKOCTh YACTHU Te€Jla U OT IJIOTHOCTH
JKHUJIKOCTH. Konctpynpoanue apeomMeTpa 500
KOHCTPYUPOBAHUE  JIOAKM W OINpElIeNieHHe €€

rpy30H01bEMHOCTH

4.10

®uznueckue  SABIEHUA B IPUPOAE: BIIMSIHUE
aTMoc(hepHOTro JaBJICHMS HA KUBOW OpPraHU3M, TUIABAHUE

pBIO

4.11

TexHuueckue ycTpoHCTBa: COOOLIAOIIMECS COCYIbI,
YCTPOMCTBO BOJAOIPOBOJA, THUIPABIUYECKUN IIpeEcCC,
MaHOMeTp, 0apoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, OHEPT YA

5.1 Mexanunueckast pabota

5.2 MexaHndeckast MOITHOCTD

53 [IpocThie MeXaHWU3MBL: pblYar, OJIOK, HaKJIOHHAS

' MJI0CKOCTh. [IpaBuio paBHOBeCHS phlyara

54 [IpuMeHeHue npaBuiia paBHOBECHUS pbluara K OJIOKY
«3omotoe  mpaBWiO»  MeXaHWKH.  KoaddunueHt

5.5 II0JIE3HOTO JEUCTBUSA MEXaHU3MOB. IIpoctslie
MEXaHU3MBI B OBITY U TEXHHUKE

5.6 [ToTeHimanpHast SHEPTUM TeJa, MOJHITOrO HaJ 3eMIEH

5.7 Kunernueckas sneprus

53 [lTonnas mexaHuueckass SHeprusi. 3aKOH M3MEHEHUs U

COXpPaHCHUA MEXaHUYECKOM OHEpPIrun
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[IpakTrueckue pabOTHI:

#HH#HPar##Onpenenene pabOThl CUIIBI TPEHHUsS TIpU
PaBHOMEPHOM JIBIDKCHHH TeJla 10 TOPH30HTAIBLHON
noBepxHocTH. MccienoBaHue yciaoBHH — paBHOBECHS
peruara. Msmepenne KIIJI HakJIOHHONW IIJIOCKOCTH.

I/IsyquI/Ie 3aKOHa COXpaHCHUA MEXaHUYEeCKOM OHEPTUn

5.10

dusnyeckue SABICHUS B IMprupoAcC: pblyaru B TCIIC

YCI0BCKa

5.11

TexHuyeckue yCTpOMCTBA: phlYar, TMOJABHXKHBIM U
HETOBUKHBIA OJIOKM, HAKJIOHHAS MJIOCKOCTb, IPOCTHIE

MEXaHU3MBI B OBITY

8 KVIACC

Kon
pa3jiena

Kon
7JIEMEHTA

IIpoBepsiemble 371€eMeHTHI COAEPKAHNS

TEIIVIOBBIE ABJIEHWA

6.1

OCHOBHBIE  TOJIOKEHHMSI MOJIEKYJISIPHO-KUHETHUECKON
TEOpUU CTPOEHMsI BemecTBa. Macca U pa3Mepsl
MoJieKyl.  OmBITBI, MOATBEP)KIAIOIIME  OCHOBHBIE

IIOJIOXKCHUA MOJ'ICKy.]'ISIpHOKPIHGTH‘IGCKOﬁ TCOpHUU

6.2

Mopnenn  TBEpAOro, JKUAKOTO W Ia3000pa3HOro
cocrosiHMi BemecTBa. Kpucramnuueckue u amopdHbie

TCJ1a

6.3

OOBbsicHEeHHEe CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tel
Ha OCHOBE IIOJIOKEHUN MOJEKYJISIPHOKMHETHYECKOMN

Teopuu

6.4

CMaunBaHue U KallUWJIIAPHBIC SABJICHUA

6.5

TennoBoe paciipC€HuC U C:KaTuc

6.6

Temnepatypa. CBs3b TeMmMIepaTypbl €O CKOpPOCTBHIO

TCIIJIOBOT'O ABUKCHUS YaCTHUIL

6.7

Buytpennss sueprust. CiocoObl H3MEHEeHUs] BHYTpEHHEN

OHEpTrUu: TCIuionepeaada 1 COBCPIUICHUC paGOTLI




Bunawr TCIIONCPEaAaAYn: TCIIJIOIIPOBOAHOCTh, KOHBCKIIHUA,

6.8
U3ITyYeHUE
KommuectBo  TemnoThl.  YaelmbHas  TEINIOEMKOCTH
6.9
BEIIECTBA
TermooOMeH © TEIJIOBOE paBHOBECHE. YPaBHECHHE
6.10
TEIUIOBOro OanaHca
611 [InaBneHue u oTBEpI€BaHNE KPUCTATUNIMYECKUX BEIIECTB.
. VaenpHas TEII0Ta MIaBICHUS
[TapooOpa3zoBanne w  KoHAcHcamus.  Mcmapenue.
6.12 Kunenne. VYpaenpHas  Temiota mapooOpa3oBaHUs.
' 3aBUCHUMOCTh TEMIIEpaTyphbl KUTIEHUS OT aTMOC(HEPHOTO
JIaBJICHHS
6.13 BrnaxHocTs BO3myxa
6.14 DHeprus ToIMBa. Y IeibHasi TEII0Ta CropaHus
[Mpunnuner  paGotel  TemmoBeix — ABuratenein  KIIJ]
6.15 TEIUIOBOIO ABUTraTelsa. 1eIUIOBBIC OBHUTraTEIXd M 3allliTa
OKpY>KaroIen Cpeibl
3aKOH COXpaHEHHUs U MPEBPALICHUSI SHEPTUH B TETUIOBBIX
6.16
rpoiieccax
[IpakTrueckue pabOTHI:
HH#HPar#H#ONBITEL 10 OOHApY)KEHUIO JCWCTBUS  CHII
MOJIEKYJISIPHOTO TIPUTSIKEHUSI.
HH#HPar###0NBITEl 0 BBIPAIIMBAHHUIO  KPUCTAJIOB
MMOBApPEHHOM COJIM WJIM caxapa.
HH#HPar##H#ONBITHE 10 HAOIIOACHHUIO  TEILIOBOIO
6.17 pacLIUpEeHHs Ta30B, KUJIKOCTEN U TBEPJBIX TEIL.

#HPar###Onpenenenne naBieHUs BO3IyXa B OaToHE
HIIpUIA.

HHHParf##ONBITB, EMOHCTPUPYIOIIME 3aBHCHUMOCTh
JaBJICHUs] BO3AyXa OT ero o0bEMa M HarpeBaHHs WU
OXJIAKJCHHUSL.

#H##Par##H IpoBepka TMNOTE3bl JIMHEHHON 3aBUCUMOCTH

JJIMHBI CTOI0MKA KHAKOCTH B TepMOMCTqueCKOﬁ




TpyOKe OT TeMIiepaTyphl.

##H#Pari##HaOmonenue U3MEHEHU BHYTpEHHEMN
SHEPruM Tella B pe3yJibTaTe TeIulonepeaadyd U pabdoThl
BHEITHUX CHIL.

##Par###lIccnenoBanue sIBJICHUS TEIUIOOOMEHA TIPH
CMEIIMBAHUU XOJOTHON U TOpsiueid BOMBI.
HHPar###Onpenenenue KOJIM4YeCTBa TEIJIOTHI,
MOJIyYEHHOTO BOJOW TMpPHU TEIUIOOOMEHE C HarpeThiM
METAITUYECKUM LIUITUHIPOM.

#HH#Par##H#Onpenenenue YAEIbHON TEIIOEMKOCTH
BEILIECTBA.

Hi#HPar###lccnenoBanue npouecca HCIapeHUs.
#HH#Par##H#OnpeneneHre  OTHOCUTEIIBHOW — BJIAXKHOCTH
BO3/yXa.

#HHPar###ONpeiesieHre yeNbHON TEIUIOThl TUIABICHUS

Jipaa.

6.18

@dusnueckue SBICHHS B TPUPOJC: TOBEPXHOCTHOE
HATSDKEHHE W KamWULIPHBIC SIBICHHS B TPHPOJIE,
KpUCTaJIJIbl B IpUpoJie, u3inydeHue CoiHIa, 3aMep3aHue
BOJI0OEMOB, MOPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

WHes, CHeTa.

6.19

TexHudyeckue  ycTpoicTBa:  KalWUIAPbL, NPUMEPHI
HCIIOJIb30BaHUsl KPUCTAJUIOB, >XKMJKOCTHBIA TEPMOMETP,
JaTYUK TEMIIepaTypbl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, THIPOMETpPBI, ICUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CrOPAHUA.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 OnexTpusanus Ten. /[Ba poaa 31eKTpUUYECKUX 3apsI0B
BzaumogeiictBue 3apspkeHHbIX  Ten.  3akoH  Kynona

7.2 (3aBUCUMOCTD CHJIbI B3aUMOJICHCTBHSI 3apPSHKEHHBIX TE OT
BEJIMUMHBI 3aPS0B U PACCTOSIHUS MEXTy TEITaMHU)

73 DnekTpudeckoe nosie. Hanpssk€HHOCTh 3JIEKTPUYECKOTO

I10JI. HpI/IHHI/IH Cynepno3numn SJICKTPUICCKUX nojeu




(Ha KaYECTBEHHOM YpPOBHE)

Hocutenu QJICKTPUYCCKUX  3apsad0B. 9neMeHTaprn71

7.4 anexkTpudeckuil 3apsaa. Ctpoenue atoma. [IpoBogHUKH U
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHHMS JIEKTPUUECKOTro 3apsiia
6 ONEeKTpUUYECKUH  TOK.  YCIOBHA  CYIECTBOBaHMS
' AJIEKTPUYECKOTO TOKA. MICTOUHMKYN MOCTOSIHHOTO TOKa
evictBus 3IIEKTPAYECKOTO TOKa (TemtoBoe,
7.7 XUMUYECKOE, MAarHuTHOE). OJIEKTPUYECKUH TOK B
KHUJIKOCTSX U ra3ax
o Onextpuueckas uenb. Cuia TOKa. OJIEKTPUUYECKOE
' HanpspKeHHe
=9 ConpotuBnenue MIPOBOJIHUKA. VY nensHOE
. COINIPOTHBIIEHUE BEILIECTBA
7.10 3axon OMa U1 ydacTKa Lenu
[locnenoBarenpHOE W MHapajuleIbHOE  COEAMHEHUE
7.11
IIPOBOJHHUKOB
PabGota W MOIIHOCTH JJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenna
13 DJexTpuyecKkue e W TOTPEOUTENH SIEKTPUUYECKOU
. sHepruu B ObITy. KopoTkoe 3ambikanue
[TocrossuHble MarHuThl. B3amMoaencTBUE NOCTOSTHHBIX
7.14
MarHuToB
715 MarnutHoe mnosie. MarHuTHoe mojie 3eMIM U €ro
' 3HauYEHUE JUIS )KU3HU Ha 3eMIie
716 OmnbiT Opcrena. MaruuTHoe NoJjie AIEKTPUYECKOro TOKa.
' [IpuMeHeHne 31EeKTPOMArHuTOB B TEXHUKE
JlelficTB€ MAarHUTHOrO IOJISI HAa TPOBOJHUK C TOKOM.
717 DNeKTpoABUIaTeIb MOCTOSIHHOIO ToKa. lcnonb3oBaHue
. JJIEKTPOJIBUraTeel B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpaHCIoOpTe
7.18

OnbiTel  @Papages.  SIBieHue  3IEKTPOMArHUTHOMN




uHaykiuu. [Ipasuno Jlenna

DnexTporeseparop. CrnocoOsl MIOJTy4EHUs
7.19 ANEKTPUYECKOM  BHEPTUU.  DJEKTPOCTAaHIMH  Ha

BO300HOBJISIEMBIX HCTOUHHUKAX YHEPTHU

ITpakTryeckue paboTHI:

OnbITl MO HAOIIOASHUIO MEKTPU3ALMU Tell MHIYKIHUEH

U TIpY COTIPUKOCHOBEHHUHU.

HccnenoBanue JeHCTBHS  DIIEKTPUYECKOrO IOJIA  Ha

IPOBOJHUKY U AUIIEKTPUKH.

C6opka u mnpoBepka palbOThl 3JIEKTPUUYECKON 1enu

IIOCTOSIHHOTO TOKa.

W3mepenue u peryupoBaHue CUJIbl TOKA.

W3mepeHue U peryarupoBaHue HANPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO Yepe3

pPE3UCTOP, OT CONMPOTHUBIIEHUS PE3UCTOPA U HAIPSIKEHUS

Ha PE3UCTODE.

OnbIThI, JIE€MOHCTPUPYIOLIHE 3aBUCUMOCTh

JIEKTPUYECKOTO COMPOTHUBIICHUS IPOBOJHUKA OT €ro
7.20

AJIMHBI, TUIOIIAAN MTOMECPCYHOI0 CCUCHUA U MaTCpUaJIa.

[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUW  TPU
MOCJIEIOBATEIbHOM ~ COEIMHEHUH JIByX PE3HCTOPOB.
IIpoBepka npaBuiia s CUIIBI TOKa IPHU NapaJljIeIIbHOM
coeMHEHUN  pe3uctopoB.  OmpeneneHne  paboOThI
UIEKTPUUYECKOTO TOKA, HAYILEro 4epe3 Ppe3UcTop.
OmnpeneneHne  MOUIHOCTH — 3JIEKTPUUYECKOIO  TOKA,
BbIIENIIEMON Ha pe3uctope. MccnenoBanne 3aBUCUMOCTH
CHJIBI TOKA, UAYIICTO YCPE3 JIAMIIOYKY, OT HAIPSAKCHUA
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHuTHOTO B3aWMOJICHCTBUS IOCTOSIHHBIX MAarHuTOB.
W3y4yeHne MarHuTHOTO I0JIs IOCTOSSHHBIX MarHUTOB IIPH
ux oOveauHeHMM U pa3geneHud. MccnemoBanue
JNEUCTBUSA JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OHBITBI, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTbH CHIJIBI




BSaHMOHeﬁCTBHﬂ KaTyllKyd ¢ TOKOM W MarHuTa OT CHJIbL
TOKa UM HaIpaBJICHUA TOKa B KaTYIIKEC. I/IsyquI/Ie

,Z[GI>'ICTBI/I$[ MArHuTHOIO IIOJid Ha MNPOBOJHHUK C TOKOM.

Konctpynposanue u N3y4YeHue paboTsl
AJIEKTPOJBUTATEIIS. N3mepenne KIT
AJEKTPOJBUraTEIbHON  YCTaHOBKH. OneiTel 1O

HUCCICIOBAHUIO SABJICHHUA BHGKTpOMaFHHTHOﬁ HWHAYKIUH:
HUCCICIOBAaHUC W3MCHCHHI 3HAYCHUS H HaIlpaBJICHUA

HHAYKIOUMOHHOI'O TOKa

Odwuzuueckre SBICHUS B TMPUPOAE: DIIEKTPUUECKHE
ABICHUS B  aTMocdepe, OJICKTPUYECTBO  KHUBBIX
7.21 OpPraHW3MOB, MarHUTHOE TOJie 3eMId, apeid MoIoCcoB,
POJIb MAarHUTHOTO TOJISL AJISl )KU3HHU Ha 3emJie, MOJspHOe

CHAHUC

TexHuuecKkue yCTpPOMCTBA: 3JIEKTPOCKOIL, aMIepMerp,
BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPIuH,

SJICKTPOOCBETHUTCIIBHBIC HpI/I60pBI, Harpe€BaTCJIbHBIC

722 ANEKTPOIPUOOPHI (mpumepst), AIIEKTPUYECKHE
MPEIOXPAHUTENN, JIIEKTPOMATHUT, SIEKTPOIBUTATEIH
MMOCTOSTHHOTO TOKA, TEHEPATOP MOCTOSHHOTO TOKA
9 KJIACC
Kon
pazzaen Konx snemenTa [TpoBepsieMbIe AIEMEHTHI COACPKAHUS
a
MEXAHUWYECKUE ABJIEHU A
g1 Mexannueckoe aBWXKEHHUE. MarepuainbHas TOYKA.
' Cucrema orcuéra
8 8.2 OTHOCHUTENBLHOCTh MEXaHUYECKOTO JBMIKEHHUS
8.3 PaBHOMEpHOE NPSAMOJIMHENHOE IBUKEHHE
2.4 ###Par###HepaBHOMepHOE MPAMOTUHEHHOE JIBUKECHUE.
CpenHsssT W MTHOBCHHas CKOPOCTh Tejda TIpH




HEPAaBHOMECPHOM JABUKCHUN

9 Yckopenue. PaBHOyCKOpEeHHOE MPAMOJIMHEITHOE
> JIBIDKEHUE
8.6 #HH#HPar#t#CBoboaHoe nmagenue. OnpiTol [Nanmes
#HiHPar###PaBHOMEpPHOE JIBUKEHHE 110 OKPYKHOCTH.
8.7 ITepuon m yactora oOpamieHusi. JluneliHas u yrioBas
ckopocTH. LleHTpocTpeMUTENbHOE YCKOPEHHE
8.8 [TepBerit 3akon HeroToHa
8.9 Bropoii 3akon HetoToHa
8.10 Tpetnii 3akon HeroToHa
8.11 HHPar#t##] [puHIMIT Cynepro3UIIUHN CHUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 #HH#Par##H#Cuna TpeHHs: cuila TPEHHUS CKOJIbXKEHHUS,
' CHJIa TPEHMS [TOKOS, IPYTHE BUIBI TPECHUS
S 14 #HHParfi##Cunna  TSDKECTH M 3aKOH  BCEMHPHOTO
' TATOTCHUS. Y CKOPEHHE CBOOOIHOTO MaJCHUS
g1 Jemwxenune  mmaner  Bokpyr  Comnma.  Ilepas
1 KOCMHYecKasi CKopocTb. HeBecoMocCTh 1 neperpys3ku
916 PaBHOBecue marepuanbHOi Touku. AOCOTIOTHO TBEPI0E
' TEJ0
g1 H#H##Par##HPaBHOBecre TBEPIOTO Tela C 3aKPEIIEHHOU
1 ocblo BpateHus. MomeHT cuibl. LleHTp TshxecTn
8.18 Nmnynec Tena. MI3menenune ummnynbca. Mnyibsc cuiisl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 #HiHPar###PeakTUBHOE ABM)KEHNE
8.21 Mexannyeckasi paboTa U MOLIHOCTh
PabGora cun TskectH, ymnpyroctd, TpeHus. CBps3b
5.22 SHEpPruu U paboThI
823 [TorennmanbHas »HEpPrus Teda, MOAHATOTO  Haj
' MIOBEPXHOCTHIO 3eMJIU
8.24 [ToTeHunanbHast S3HEPTUs CKATON NPYKUHbI
85 ##Parfi##Kunernyeckas  sHeprus.  Teopema o

KHHETHYECKOU OHEPIruu




8.26

HH#Par###3aKkoH COXpaHEHUSI MEXaHUYECKOM YSHEPTUH

8.27

[TpakTyeckue paboTHI:

OnpeneneHue CpeaHel CKOPOCTH CKOJBKEHHUS OpycKa
WIA JBIWKEHHS IIapuka MO HAKIOHHOW TUTOCKOCTH.
OnpezneneHue yCKOpPEHHUsl Tella IPU PABHOYCKOPEHHOM
JBY)KEHUH 110 HAKJIOHHOW TUTOCKOCTH.

HccnenoBaHue 3aBUCHUMOCTH IIyTH OT BpPEMEHHM IIpU
PaBHOYCKOPEHHOM JIBUJKEHUU 0€3 HayaJIbHON CKOPOCTH.
[TpoBepka ruUIOTE3bI: €CIU MPU PABHOYCKOPEHHOM
JBIDKEHUN 0€3 HayalbHOW CKOPOCTH IMYTH OTHOCSTCS
KaKk psa  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IPOMEKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHJIBI TPEHHS CKOJBKEHUS
OT CWJIbl HOpPMajJbHOro jasieHusa. OmnpezneneHue
koo(pduumenta TpeHus ckonbxeHud. OnpenencHue
KECTKOCTU TMpYyKuHBL. OrmnpeneneHue padOThl CHIIBI
TPEHUsT TpU PABHOMEPHOM JBIDKEHHUM Tela IO
TOPU30HTAJIBHOW MOBepXHOCTH. OmpeneneHue padoThI
CWJIBI  YINPYrocTM  Npu  HoabéMe  Ipy3a ¢
UCTIOJIb30BAaHUEM  HETOJBIKHOTO U TOJABHYKHOTO

OJIOKOB

8.28

du3nyeckue SBICHUSI B mpupoac: MpUIrMBbGI U OTIIMBBI,
JABMOKCHUEC IIJIAHET ConneyHoH CUCTCMbI, PCAKTHUBHOC

JABVIKCHUC )KHUBBIX OPraHU3MOB

8.29

TexHuueckue  yCTpOWCTBA:  CHHUJIOMETP, JATYUKH

MMOJIOKCHUS, paCCTOAHUA U YCKOPCHU A, PAKCTLL

MEXAHUWUYEC

KHME KOJIEBAHUMA 1 BOJIHBI

9.1

KonebarenbHoe aBmkeHne. OCHOBHbBIE XapaKTEPUCTUKU

KOJIeOaHMI: IEPHO/I, 9acTOTa, aMILUTUTYa

9.2

MaremaTnueckui u NpYy>KUHHBIN MAasITHUKH.

[TpeBparieHre SHEPTruu MpU KOJIeOATEIILHOM JIBIHKEHUU

93

3aryxatomme KosiebaHus. BbIHYXIeHHbIE KoJeOaHMs.

Pe3onanc

94

Mexannuyeckue BOJHBL. CBOMCTBA MEXAHUYECKUX BOJIH.

HpOIIOHLHBIe 1 NOICPCYHLIC BOJIHBI. I[JII/IHa BOJIHBI U




CKOpOCTh €€ pacrpocTpaHeHHs. MeXaHHYEeCKHe BOJHBI B

TBépZ[OM TCIIC, ceiicMUYeCKHEe BOJIHBI

9.5 3Byk. ['poMKkoOCTb 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Wudpa3Byk u yabTpa3Byk
[TpakTuyeckne pabOTHI:
OmnpezneneHrne 4acTOThl W TepHoja  KosieOaHMi
MaTeMaTUYECKOTr0 MasTHUKA.
Ompenenenne 4acTOThl W Tepuoja  KosieOaHMid
MPYXKUHHOTO MasiTHUKA
97 HccnemoBanne 3aBUCUMOCTH  TIepuojaa  KoseOaHUi
' MOJBEIICHHOTO K HUTH Tpy3a OT [UJIMHBI HHTH.
HccnenoBanue 3aBUCUMOCTH — Iepuojaa  KoseOaHui
MPY>KUHHOTO MasTHHKa OT Macchl rpy3a. lIpoBepka
HE3aBHCUMOCTH nepuoaa KoJieOaHMit rpysa,
MOJIBEIIICHHOTO K HHUTH, OT MAacChl Tpy3a U JKECTKOCTH
npyxuHbl. M3Mepenne yckopeHusi cCBOOOAHOTO MaieHUs
dusuveckue SBICHUS B MPUPOJIE: BOCHPUITHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHE BOJIHBI,
IlyHaMH, X0
99 TexHuyeckue YCTPONCTBA: 9IXOJOT, UCHOIb30BAHUE

yJIBTPa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMATHUTHOE I1OJIE U SJIEKTPOMAT'HUTHBIE BOJIHbBI

DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

1ol CBoiicTBa 371€KTPOMArHUTHBIX BOJH

10.2 IIIxana >1€eKTPOMarHUTHBIX BOJIH

103 OnexkTpoMarHuTHas npupoja cera. CKOpPOCTh CBeTa.

' BonHoBEIE cBONCTBA CBETa

[TpakTiueckue paboThI:

10.4 W3yueHue CBOWCTB  DIEKTPOMArHUTHBIX BOJH C
MOMOIIbI0 MOOUITBHOTO TenedoHa
dusnueckre SABICHUS B MpHUpPoOjE: OHOJIIOTHYECKOEe

10.5 neiictBue BUJMMOTO, yIbTpaduoIEeTOBOTO u
PEHTTEHOBCKOTO U3JIy4eHHUI

10.6

Texunueckne YCTpOﬁCTBaZ HCIIOJIB30BaHHUC




SJICKTPOMArdMTHBLIX BOJIH IJIA COTOBOH CBSI3H

11

CBETOBbBIE ABJIEHUA
11.1 JlydeBast monenb cBera. IcTouHMKYM cBETa
11.2 [IpsiMonuHeItHOE pacpoCTpaHEHUE CBETA
113 Ortpaxenue cBera. [lmockoe 3epkasio. 3aKOH OTpaKEHUs
' CBETa
114 [Ipenomnenne cBeta. 3aKOH TPEIOMJICHUS CBETA.
' [TonHOE BHYTpEHHEE OTPAKEHHE CBETA
11.5 JInnza. Xop styyeit B JIMH3E
116 OnTudeckas cuctema ¢oToamnmnapara, MHUKPOCKOMAa U
' TejecKorna
117 I'maz kak onruueckas cucrema. bInM30pykocTh
' JaTbHO30PKOCTh
118 Pasnosxenue Genoro cBeta B criekTp. OnbiTel HproTOHA.
' CrnoxeHre CTIeKTpaJIbHBIX IIBETOB. J(ucmepcus cBeta
[TpakTiueckue paboThI:
#iHPar###lccnenoBanue 3aBUCHUMOCTH yriaa
OTPa)KEHHUS CBETOBOTO JIy4a OT yrJja MaJcHHs.
#i##Par###l3yuenne  XapaKTEepUCTHK  M300paKCHHUS
MpeMeTa B INIOCKOM 3epKajie.
#H#PartH#lccnenoBanue 3aBUCUMOCTH yria
MIPEJIOMJIEHUSI CBETOBOTO Jyya OT yrja MaJeHus Ha
119 TPAaHUIIE «BO3JIYX — CTEKIION.
’ #iHPar### lonydenne M300pakeHU C  TIOMOIIBIO
coOuparomIeil JTHH3HI.
###Par###Onpenenenne  (OKYCHOTO PACCTOSHUSL H
ONTUYECKOH CHJIBI COOMpAIOILEH JTUH3BI.
HHHPar###ONbITEI IO Pa3JIOKEHUIO OEoro CBeTa B
CIIEKTP.
HHHPar###ONBITEL 10 BOCIPHUSATHIO IIBETa IMPEIMETOB
IIpU WX HAOIIOACHUN Yepe3 LIBETOBbIE (DUIBTPHI
duszuueckue sABICHUS B mpupoje: 3atMenus ConHla u
11.10 JIyHBI, 1[BE€TA TEJN, ONTHYECKUE SIBIICHUS B aTMocdepe

(uBeT HeOa, pedpakuus, paayra, MUPax)




11.11

TexHuueckue YCTpOMCTBA: OYKH, MIEPUCKOTI,

(bOToaHHapaT, OIITUYCCKUEC CBETOBOAbI

12

KBAHTOBBIE ABJIEHUA
1 OmnbiTel Pezepdopna m miaHerapHas MoOjEIb aToOMA.
' Mogaens atoma bopa
192 Hcnyckanve M morniomeHue cBera aroMoM. KBaHTBHL
. JIunelyaTele CIIEKTPBI
12.3 PagnoaxtuBHOCTH. Anb(a, OeTa- ¥ ramMmma-u3IydeHus
14 Crpoenune aromHoro szapa. HyknoHHas Mojenb
' aTOMHOrO spa. M3zoronsl
125 PannoaktuBHble npeBpamienus. [lepuon mosypacnana
. aTOMHBIX S7Ep
126 SnepHble peakuyy. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U
' MacCOBOI'0 YUCEI
12.7 DHeprusi CBA3M aTOMHBIX sijiep. CBsI3b MacChl U SHEPTUU
18 Peakuuu cunresa u aenenud saep. MIcTouHuku sHepruu
' CounHua u 3BE311
129 Snepnas osHepretuka. JledcTBHE — pagMOAKTUBHBIX
. M3JIy4eHHUI Ha )KUBbIE OPTaHU3MBI
[TpakTuueckue paboOThI:
HaOnronenue CIUIOIIHBIX W JMHEWYATHIX CIEKTPOB
U3JTy4YEHHUS.
12.10
HccnenoBanue TPEKOB: M3MEPEHUE SHEPrUU YacTHULIbI
10 TOPMO3HOMY IyTH (110 hoTOrpadusim).
W3mepeHue paanoakTUBHOTO (poHa
@dusnyeckre SABIEHUS B IPUPOJE: €CTECTBEHHBIN
paZioaKTUBHBII ¢on, KOCMUYECKHE Jy4H,
12.11 PaAMOAKTUBHOE HW3JIyYEHUE MPUPOJHBIX MHHEPAIIOB,
JICUCTBHE PAJMOAKTHBHBIX W3JIyYEHUH HAa OpPraHu3M
YeJIoBeKa
1212 Texnuueckue YCTpOWCTBA: CHEKTPOCKOII,

VMHJIUBUYaJIbHBIN JO3UMETpP, Kamepa Bunbcona




INPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHMS OCHOBHOWM OBPA3OBATEJIBHOM
IHPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUASA

Kon
NpoBepsieMoro
TpedOBaHMSI

IIpoBepsiemble TpeOOBaHMS K NPEAMETHBIM pe3yJbTaTaM
0a30BOIr0 yPpOBHSI 0CBOEHHSI OCHOBHOM 00pa3oBaTeIbHOM
NMPorpaMMbl OCHOBHOT'0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu  (QU3MKM B HAaydyHOM  KapTUHE  MUDA;
c(OpMHPOBAHHOCTH 0A30BBIX MPEJICTABICHUH O 3aKOHOMEPHOH CBS3H
U TIO3HaBAa€MOCTH SIBJICHUM IPUPOJBI, O PpOJIM DKCIEPUMEHTA B
¢usuke, o cucreMooOpasywoomeld poiaun (GU3MKK B Pa3BUTHU
€CTeCTBEHHbIX HayK, TEXHHUKH M TEXHOJOTHH, 00 3BOIIONHU
(bu3nYecKuX 3HAHUN U UX POJIM B LIEJOCTHOM €CTeCTBEHHOHAYYHOMU
KapTMHE MHpa, O BKIAJAE POCCHUICKMX U 3apyOeKHBIX YUEHBIX-
(GU3NKOB B pa3BUTHE HAYKH, OOBSCHEHHE TPOILECCOB OKPYKAIOIIETO

MUpa, pa3BUTHC TCXHHUKH U TEXHOJIOTHI

3HaHMS O BHMJAX MaTepuu (BEIIECTBO WU TOJE), O ABMKEHHU Kak
croco0e CyIIeCTBOBAHUS MaTepPHH, 00 aTOMHO-MOJIEKYJISIPHOW TEOPHH
CTpOEHHsI BellecTBa, O (U3NYECKOM CYITHOCTU SIBICHUN MPUPOIBI
(MEXaHMYECKUX, TEIJIOBBIX, JJICKTPOMATHUTHBIX U KBAaHTOBBIX);
yMEHHE pa3auyath SBJICHUS M0 ONMMCAHUIO UX XapaKTEPHbIX CBOICTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIUX JaHHOE (PU3NYECKOE SIBIICHUE;
YMEHHE pacIiO3HaBaTh MPOSBICHUE M3YYCHHBIX (H3MUECKUX SBICHUN
B OKpYXarollleM MHpEe, BBIIEHAS HX CYIIECTBEHHbIE CBOMCTBa

(mpu3HAKM)

Bnanenue ocHOBaMM MOHSTUHWHOIO anmapara M CHUMBOJHMYECKOrO
s3bIKa (PM3UKU W UCIOJB30BAaHUE MX JUIA PEIICHUs y4eOHBIX 3ajady;
YMEHHE XapaKTepH30BaTh CBOWCTBAa Tell, (PU3UYECKHE SIBICHUS U

MIPOIIECCHI, UCTIOJIB3YS PyHIAMEHTAIBHBIC U IMITUPUUECCKUE 3aKOHBI

VYMenue onuceBaTh HN3YUYCHHBIC CBOICTBA TENI U (bl/ISI/I‘IeCKI/Ie SIBJICHUS,

UCTIONB3YS (PU3UUYECKUE BETHUNHBI

Brnagenne ocHOBaMH METOJOB HAy4YHOTO TIO3HAHHSI C Y4ETOM
coOmro/ieHns mpaBuil O€30MacHOTO TpyAa: HabmoaeHne (PU3nIecKux
SIBJICHUM:

YMEHHE CaMOCTOSITEJIbHO COOMpAaTh SKCIEPHUMEHTAIbHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpyAOBaHUS MO MHCTPYKLUH, ONHUCHIBATh XOJ
OTIBITA M 3alUCHIBATH €0 Pe3yJIbTaThl, (POPMYIHPOBATH BHIBOIbI;
MIPOBEJICHUE NPSIMBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUMH:
YMEHUE [JJaHUPOBaTh M3MEPEHMs, CaMOCTOSTENBHO COOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTaHOBKY 110 MHCTPYKLHMH, BBIYUCIATH
3HAYEHUE BEJIMYMHBI U AHAIM3UPOBATH IIOJYYEHHBIE PE3YJIBTAThl C
y4€TOM 3aIaHHOM IIOTPELIHOCTH PE3YIbTaTOB U3MEPEHUN;
MIPOBEACHUE  HECJIOKHBIX  JKCIEPUMEHTAIBHBIX  MCCIIEIOBAaHUN;
CaMOCTOSITENIbHO ~ COOMpAaTh AKCIEPUMEHTAJIbHYI0O YCTaHOBKY U
MIPOBOJUTH  HUCCJIENOBAHME IO  HMHCTPYKLUUH,  IPEICTaBIATH
MOJIyYeHHbIE 3aBUCHUMOCTH (PU3MUECKUX BEJIUYMH B BHJE TaOIHUIL U
rpauKOB, yUUTHIBATh MOTPEITHOCTH, JENaTh BHIBOJBI IO PE3yIbTaTaM

Hncciaca10BaHUs

[TonnmMaHue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MOJCICH
(MaTepuasibHas TOYKa, aOCONIOTHO TBEPIOE TENO, MOJEIH CTPOCHUS
ra3oB, JKUJIKOCTEH W TBEPABIX TeJ, IUIAHETapHAas MOJETh aToMa,
HYKJIOHHasi MOJIeJIb aTOMHOIO si[pa) U YMEHHE MPUMEHATh UX IS

00BsICHEHUSI (PU3MUYECKUX TPOIIECCOB

YMmenue oOBSACHATH (hU3MUECKHE MPOILIECCHl 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

SIBIIGHUH, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMmenue pemath pacuéTHbie 3amauu (Ha Oase 2 — 3 ypaBHEHWI),
UCIONB3YSl 3aKOHBI W (OpMyInbl, CBs3bIBalOLIUE (hU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3aIMChIBATh KPAaTKOE YCIIOBUE 3aayH,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpPATh 3aKOHBI U (OPMYIIbI,
HeoOXoauMBbIe ISl €€ pelIeHHs], UCIIOJIb30BaTh CIIPAaBOYHBIE JaHHBIE,
IMPOBOAUTD paC‘IéTBI U OLOCHUBATH PCATUCTUYHOCTL IIOJIYUCHHOTI'O
3HaYeHUs! (PU3MUECKON BEIMYMHBI; YMEHHUE ONpPENENsITh Pa3MEPHOCTD

(bu3nUecKoil BETMUMHBI, TOJIyY€HHON NP PEIICHUH 33a1a4n

YMeHHue XapakTepu30BaTh MPUHLMUIBI JCUCTBUS TEXHUYECKUX
YCTPOICTB, B TOM 4YHCJIE€ OBITOBBIX HPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTMUECKHUX MPOIIECCOB MO UX OMUCAHUIO, UCIIONb3YS 3HAHUS O

cBOMcTBaX (U3MYECKUX SBJIEHUH M HeoOxoaumble (U3HYECKUe




3aKOHOMEPHOCTHU

10

VYMeHue UuCHonb30BaTh 3HAaHMS O (U3HYECKUX SBJICHUSAX B
MOBCEHEBHON KM3HM s oOecrieuyeHHss ©O€30MacHOCTH  NPH
oOpamieHud ¢ OBITOBBIMH ~ IpubOpaMu M TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHUS 3J0pOBbS M  COONIIOJIEHHS HOPM
9KOJIOTMYECKOTO TOBEJACHUS B OKpY’KaloLIeH cpeae; MOHMMAaHHE
HEOOXOJUMOCTH IMPUMEHEHHsI JOCTHXKEHMH (PU3MKU U TEXHOJIOTUH

AJIg palfMOHAJIBHOT'O NPUPOAOITIOJIb30BaAHUA

11

OnpIT TOMCKa, TMpeoOpa3oBaHMs W TPEACTaBICHUsS HH(OpMaIH
(bU3NYECKOTO COJIEp)KaHUs C HCIOJIb30BAaHUEM HH(POPMAIIOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTMH; YMEHUE OLIEHUBATh JOCTOBEPHOCTH
MOJIydeHHOW WH(GOpPMAIMM Ha OCHOBE WMEIONIUXCS 3HAHUN U
JOTIOJIHUTENBHBIX ~ WCTOYHUKOB; yYMEHHME  HCIOJIB30BaTh  IIPH
BBITMIOJIHEHUH YYEOHBIX 33/JaHUH HAYYHO-TIONMYJIIPHYIO JTUTEPaTypy
(bu3NYECKOTO COAep KaHUs, CIIPABOYHbIE MaTepuajbl, PECYpPChl CETU
WutepHer; BianeHue 0a30BBIMM  HaBBIKAMH — IpeoOpa3oBaHUs
nHbOpMallMd U3 OJHOM 3HAKOBOM CHCTEMbl B JPYIyl0; yMEHHE
co3/laBaThb COOCTBEHHBIC NHCbMEHHBIE M YCTHbIE COOOILEHHUS Ha

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




HEPEYEHD 3JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMbIX HA OI'D 110 ®U3UKE

Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUS
1 MEXAHUWUYECKUE ABJIEHUA
1.1 Mexanuyeckoe aABuxeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTENBHOCTD ABUKEHUS
T PaBHOMepHOE 1 HepaBHOMEpHOE ABHkeHHE. CpemHsisi ckopocTb. Dopmyna s BBIYUCICHUS CpeIHEN cKopocTh: v = S/t
PaBHOMepHOC HpHMOHHHeﬁHOG JABMOKCHUC. 3aBHCHUMOCTh KOOpAUHATBl TCJIa OT BpPEMCHU B CJIydaC PaBHOMCPHOTO
pr[MOJ'IPIHCfIHOFO JABUXXCHUA:
1.3 ) =x,+ut
Fpa(bI/IKI/I 3aBUCUMOCTH OT BPEMCHH JIA IIPOCKIHWHU CKOPOCTHU, MPOCKIUHN NCPEMCIICHUS, ITYTH, KOOPAWHATHI ITPU PaABHOMCPHOM
MPSMOJIMHENHOM JBUKECHUU
3aBUCUMOCTh KOOPJIMHATHI TeJla OT BPEMEHH B CIIy4ae paBHOYCKOPEHHOTO IPSIMOJIMHEUHOTO IBUKEHUS:
7
S =1, #f+a,* ;
2
@opmyJsibl Uil NPOEKLUM IEPEMEILICHUS, IPOEKIMU CKOPOCTH U MPOCKUUMHU YCKOPEHHMS IPpU PABHOYCKOPEHHOM
14 HpHMOHHHeﬁHOM JBM)KCHUU:

+2
s. (D=, t+a, 2

U_\'('f) =Upy T4, 1,

a. (f)=canst,

a5 ]

oy, T =2
U,y vy, =2a,.s,

<X




I'paduku 3aBUCUMOCTH OT BPEMEHHM JJIsl MPOEKLUH YCKOPEHUs, MPOEKIUU CKOPOCTH, MIPOEKLUU MepeMeleHus, KOOPAUHATHI

IIpU paBHOYCKOPCHHOM HpﬂMOJ’IHHGﬁHOM JABHKCHHUHA

1.5

CBobonnoe nanenue. GopmyJbl, ONMUCHIBAIONINE CBOOOJHOE IMAJCHUE TeJla M0 BEPTUKAIM (IBM)KEHHE Tella BHU3 MM BBEPX
OTHOCHUTENIbHO MOBEPXHOCTH 3eMiin). I'pa@uku 3aBUCUMOCTH OT BPEMEHHU JUIsl MPOEKLUU YCKOPEHHUs, MPOEKIMH CKOPOCTH U

KOOPAUHATHI ITpU CBO6OI[HOM MNaaCHUU TCjia IO BEPTUKAIN

1.6

CKopocTh PaBHOMEPHOI'O JBMKEHUS TeNa 110 OKPYKHOCTH. HampaBiieHne CKoOpoCcTH.
®opmyna 1715 BBIYUCIEHUS CKOPOCTH Yepe3 pauyc OKPYKHOCTHU U Mepuo]i oOpallieHus:

2R
T

LenTpocTpeMutenbHOe yckopeHue. HampasiieHue [eHTpOCTPEMUTENBHOTO YCKOpeHHs. DPopMyJia 1J1sl BBIYUCIIEHUS YCKOPEHUS:

1.7

1.8

Cuna — BexkTopHas ¢uszndeckas BenudrnHa. CI0KeHUe CU

1.9

SIBnenne unepuuu. I[lepBroiit 3akoH HeroToHa




Bropoii 3akoH HeroToHa:

1.10 F=m-d
CoHanpaBieHHOCTh BEKTOPA YCKOPEHUS Tella M BEKTOpa CHIIbI, IEHCTBYIOIIEH Ha TEJIO
Bzaumopeiicteue ten. Tpernit 3akoH HeroToHa:
1.11 F2—>i=_F1—>2
Tpenue nokos u TpeHue ckonbxeHus. opMyia AJis BEIYUCICHUS] MOIYJIS CHIIBI TPEHHSI CKOJIBKECHHUS
F_=n-N
1.12 .
Hedopmanus tena. Yrupyrue u Heynpyrue aedopmanun. 3akoH ynpyroi aedopmarnmu (3akon ['yka):
F=Fk-Al
1.13
BcemupHoe TaToTEeHNE. 3aKOH BCEMHPHOTO TATOTCHUS:
My -4
F=G.-——=
1.14 "

Cuna TspkecT. Y CKOpeHHe CBOOOTHOTO MaICHHS.
®opmya 175 BBIYUCIIECHUS CUIIBI TSDKECTH BOMIM3H noBepxHocTu 3emiu: F = mg.

I[BI/I)KGHI/IG IJIAaHET BOKPYT COJ'IHI_Ia. HepBa;I KOCMHUYCCKast CKOPOCTb. HeBecomocTts u MEeperpy3Kknu




Nmmynbe Tena — BeKTopHasi pu3nveckasi BeIMYrHa.
1.15 p=mo

Nmnynbe cucremsl Ten. U3meHenne umiynabsca. UMnynnbe cuisl

3aKkoH COXpPaHCHUS UMITYJIbCA IJIA 3aMKHYTOI\/JI CUCTEMBI TCJI.
1.16 Dp=nyUy +my U, =const

PeakTuBHOE ABMKCHUE

Mexanunueckas pabota. @opmyia A BBIYUCICHUS pPaOOThI CHIIBL:

A=Fscosc

Mexannueckas MOITHOCTb:
1.17

Kunernueckas u NMOTCHIHAJIbHAsA SHCPIrUs. CDopMyna JUIA BBIYHUCJICHUA KHHETHIECKOMN OHECPTHUHU:

)

mu
B=m

TeopeMa o0 kuHeTHUecKOU dHeprun. PopmMyra i BBIYMCICHNS IOTEHIIMAIBHON YHEPTUNU Tena, IOAHATOTO

1.18 .
Hag 3eMIIEH:

Eo= mgh

1.19 MexaHudeckasi SHEPTUsi:




E=E},—\_+EF

3aKOH COXpaHEHMsI MEXaHMYECKOM 3Heprun. Popmyiia 17 3aKOHa COXPAaHEHUSI MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CHUII
TpeHus: E = const.

[IpeBpaieHre MexaHNUECKON YHEPTUU MTPU HAJTMYUU CUIIBI TPEHUSI.

1.20

[TpocThie MexaHU3MBI. «30JI0TOE TIPABUIIO» MEXAHHUKH.
Peryar. Mowmenr cuiel: M - Fl.

VYcnoBue paBHOBECHS pblyara:
M +M,+..=0
[MoxBroxHBIN 1 HenoABKHBINA 0;10ku. KIT/I mpocThIXx MeXaHW3MOB,

n= Anonesnan
1= ==
‘433.11‘_'!&1!53323

1.21

JlaBiieHune TBEPOTO TeNa.

®opMyia 11 BBIYMCIICHUS 1aBJICHUs TBEPIOIO Tena:

=B
=g

JaBnenue raza. ATMmocepHoe aBJIeHHE.

r HAPOCTATUYCCKOC AaBJICHUEC BHYTPHU XKHUJIKOCTH.

@dopMyiia s BBIYMCIICHUS JaBJICHUs BHYTPU KUIAKOCTH:

p=pgh+p_.

1.22

3axoH Ilackans. ['mapaBianueckuii mpecc




3akoH Apxumena. @opmyiia i ONPeEIeSICHUs BHITATIKMBAIOIIEH CHIIbI, JEHCTBYIOIIEH HA TEJO, MOrPYKEHHOE B KUJIKOCTh WUJIU

ras:
1.23
Fam =P8V
VYcnosue miaBanusd tena. [lnaBanue cynoB u Bo3ayxoIuiaBaHHue
Mexannueckue KojeOaHUs. AMIUIMTYJA, MEpPHOJ M yacToTa KojeOaHuil. Dopmyna, CBS3bIBAIOIIAs YaCTOTy U MEPUOJ
124 KOJIEOaHUI:
.Y
f §
1.25 MatemaTtuueckuil U Npy>KUHHBIN MasTHUKH. [IpeBpatiieHre sHepruu npu KouedaTeIbHOM JIBUKEHUU
1.26 3aryxatomue kojaebanus. BernyxeHnbie konebanus. Pesonanc
Mexannueckue BosHbL. [IpononpHbIe 1 ONEpedHbIe BOIHBL. J{JIMHA BOJIHBI M CKOPOCTh PACIIPOCTPAHEHUS BOJIHBI:
127 },_. = L} T
1.28 3ByK. ' poMKOCTB 1 BbICcOTa 3BYKa. OTpakeHUe 3ByKOBOM BOJIHBI Ha IpaHULe ABYX cpell. HPpa3ByK U ynbTpa3ByK
IIpakxmuyeckue pabomul
W3mepeHue cpenHeil MIOTHOCTH BELIECTBA; apXMMEO0BOM CUIIbI; KECTKOCTH MPYKHUHBI, KOA(QGUIMEHTa TPEHUS CKOJIbKEHUS;
paboThI CHIIBI TPEHUS, CHIIBI YIIPYTOCTH; CPEIHEH CKOPOCTH JBMXKEHUS OpycKa M0 HAaKJIOHHOH IJIOCKOCTH; YCKOpEHHs Opycka
IIPU IBKEHUU 110 HAKJIOHHOW IJIOCKOCTH; 4aCTOThI U Neproia KojaeOaHHi MaTeMaTHYeCKOro MasTHUKA; YaCTOThl U IIepuoja
1.29

KoJIeOaHU{ NPY>KUHHOT'O MasiTHUKA; MOMEHTA CHJIBI, AEUCTBYIOLIETO HA phIYar; padoThl CHUIIbI YIPYTOCTH IPU MOABEME Tpy3a C
MTOMOIIbI0 HEMOBMKHOTO 0JI0Ka; pabOThI CHIIBI YIIPYTOCTH IPU MOIBEME Ipy3a ¢ MOMOUIBIO TTOJBUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOW CHIBI OT 00BbEMa MOrpYKEHHOM YacTH Tella W OT IUIOTHOCTH JKHMJKOCTH;
HE3aBUCHUMOCTH BBITAIKUBAIOIIECH CHIIBI OT MAacChl T€JIa; CUJIbI TPEHUS CKOJIBKEHHS OT CHJIbI HOPMAJIbHOTO JAABJIICHUS U OT poAa

MTOBEPXHOCTH; CHJIbI YIIPYTOCTH, BO3HUKAIOIIEH B MPY)KHHE, OT CTENEHH JIedhopMalii NPy KHHbBI; YCKOPEHHUsl Opycka OT yria




HaKJIOHA Halpapisgionlel; nepuoaa (4acTOThl) KoJeOAHMNM HUTSAHOTO MasTHUKA OT JUIMHBI HUTH; NepuoAa KoyieOaHHit
MPYKUHHOTO MAasTHUKAa OT MAacChl Tpy3a M JKECTKOCTH TMPYXKUHBI, HCCIEIOBAHHUE HE3aBUCUMOCTH TEpHoAa KoieOaHui

HUTSHOI'O MAasITHUKA OT Macchl Ipy3a. [IpoBepka yCiioBHs paBHOBECHS pblyara

Qusuueckue A61eHUs 8 Npupooe. TIPUMEPHI ABUKEHUS C PA3IMYHBIMU CKOPOCTSIMH B KUBOW U HEKHUBOW MPUPOJE, NEHCTBHE

CUJIbI TPCHUS B MPHUPOAC U TCXHHUKE, NPUIIMBBI U OTJIMBLI, IBHKXCHUC IIJIAHCT CoaHeuHoM CHUCTCMbI, PCAKTUBHOC AIBHUXCHUC

130 JKUBBIX OPraHM3MOB, pbIYard B TEJ€ YEJIOBEKa, BIUSHUE aTMOC(HEPHOTO JABJIICHHS HA >KUBOW OpPraHU3M, ILJIABaHHUE PHIO,
BOCIIPHUSATHE 3BYKOB >KMBOTHBIMH, 36MJICTPSICEHHUE, CEHCMHUUYECKHE BOJIHBI, IlyHAMH, 9XO
Texuuueckue ycmpoticmea: CIUJOMETP, JATYUKU MOJIOKESHUS, PACCTOSHUSA U YCKOPEHHSI, AMHAMOMETP, MOIITUITHUKH, PAKETHI,
131 pBIYar, TMOJIBIKHBIA W HETIOJBUKHBINA OJIOKH, HAKIIOHHAS TUIOCKOCTh, TIPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIONIUECS COCY/IbI,
' YCTPOMCTBO BOAOIMPOBO/IA, THAPABINIECKAN TTPECC, MAHOMETP, OapOMETp, BRICOTOMED, MTOPITHEBON HACOC, apeOMETP, IXOJIOT,
WCIOJIb30BaHUE YIBTPa3BYyKa B OBITY U TEXHUKE
2 TEITJIOBBIE ABJIEHUA
1 OCHOBHBIE TIOJIO)KEHHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOpUHM CTPOCHHsS BemlecTBa. Mojaenu TBEPAOTo, >KUIKOTO W
' razoo0pa3HoOro cocTossHUM BemiecTBa. Kpucrammueckue u amopdHbIe Tema
2.2 JIBxenue yacTuil BeniecTBa. CBsI3b CKOPOCTH JIBM)KCHHS YaCTHII ¢ TeMIlepaTypoid. bpoyHoBckoe nBrkenue, muddys3us
2.3 CmauuBaHue U KanWUISIPHBIC SIBICHUS
24 TeruoBoe pacivpeHue u cxxaTue
2.5 TernnoBoe paBHOBECUE
2.6 BuyTpennss sneprusi. PaboTa u Teruionepenava kak criocoObl H3MEHEHHSI BHYTPEHHEH YHEPTHH
2.7 Buapl Teronepegaun: TeIIONPOBOIHOCTh, KOHBEKIIHS, U3TyUYEHUE
HarpeBanue n oxnaxnenue tena. KoamyecTBo TEIUIOTHI. Y AebHAs TEINIOEMKOCTD:
2.8

r %

ch:fn{r'z — J




3aKOH COXpaHEHHUs JHEPTUH B TEIUIOBBIX MPOIECCax. Y paBHEHUE TEIUIOBOTrO OajaHca:

2.9 QI_QE 4+ =0
Ucnapenue u xonaeHcamusi. I3MeHeHue BHYTpEHHEN SHEPrUy B MPOIECCe UCTapeHUsl U KOHJeHcauu. Kurnenue >KUaKoCTH.
2.10 VY aeneHas TemoTa napoobpaszosanusi: L = Q/m
2.11 BnaxnocTs BO31yxa
[lnaBnenne u xpucraimusauus. VMi3MeHeHHEe BHYTPEHHEN SHEPruy MPH IUIABJIICHUM W KPUCTAIUIM3AlMU. Y elbHas TEIIoTa
IJIABJICHHUS
2.12 Q
.,r‘-'.:_
i
)13 BryTpenHss sHeprus cropaHus TOIUIMBA. Y IeibHas TEIUIOTa CrOpaHus TOIUHBA: ¢ = OQ/m
2.14 [Tpuntumner padoTs! TeroBsix Asurateneit. KI1J[ TrermmoBoro apurarens
Ilpakmuueckue pabomol
N3mepenune yaenbHOW TEIIOEMKOCTH METAJUIMYECKOTO LMJIMHJIPA; KOJWYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJIONM KOMHATHOM
515 TeMIiepaTypbl (UKCUPOBAHHOW MAacCChl, B KOTOPYIO OMYIIEH HATPEThIM MWJIWHIP; KOJIMYECTBA TEIUIOTHI, OTJAAHHOTO HATPETHIM
LUJIUHAPOM, NIOCII€ OIYCKAHHUA €0 B BOJY KOMHATHOM TEMIIEpaTypbl; OTHOCUTEIBHOM BIAKHOCTH BO3/1yXa; YAECIbHOU TEILIIOTHI
TUTaBJieHUs Jibna. MccnemoBanue W3MEHEHHsI TEMIIEPATyphl BOJBI MPH PA3THUYHBIX YCJIOBHSX; SBJICHHS TEIUIOOOMEHA TpHU
CMEIIMBAHUM XOJOJIHOU U TOpsiYE BOJIbI; IPOIIECCA UCTIAPEHUS
2.16

Dusuueckue A61eHUs 8 npupoc)e.‘ MOBCPXHOCTHOC HATAKCHHUC W KAIMWJUIAPHBIC SABJICHUSA B HNPUPOAC, KPUCTAJIJIBI B IMMPUPOIC,




n3nydenne ColHIIa, 3aMep3aHne BOJOEMOB, MOPCKHE OpU3bl; 00pa30BaHKUE POCHI, TyMaHa, HHEsl, CHera

Texunuueckue ycmpoiicmea: KanWUISIPbl, TPUMEPbl HCIOJB30BaHUS KPUCTAUIOB, >KUJIKOCTHBIH TEPMOMETp, JaTUHK

2.17 TEMIEpPaTypbl, TEPMOC, CUCTEMa OTOIUICHHS TOMOB, THTPOMETPHI, IICUXPOMETP, MapoBas TypOWHA, JBUTATE]Ih BHYTPEHHETO

CrOpaHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1 DnekTpuzanus Tei. JIBa Buaa 3JIeKTPUYECKUX 3apsI0B

3.2 BzaumoneiicTue 3apskeHHBIX Tell. 3akoH Kynona

33 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTO 3apsiia

34 DnekTpuueckoe mone. Hampsok€HHOCTH ANeKTpudeckoro moss. [IpuHIMI Cynmeprno3uIMy  SIEKTPUYECKUX Monel (Ha
KaueCTBEHHOM YPOBHE)

3.5 Hocurenu snexkrpuyeckux 3apsaaoB. JelcTBUE SJIEKTPAYECKOTO MO Ha SJIEKTpUYECKHE 3apsiabl. [[pOBOTHUKY U TUAIIEKTPUKU
[TocTosiHHbIM nekTpruyeckuil Tok. JleiicTBus anekTpuyeckoro Toka. Cuna Toka. Hanpsxenue.
I=q/t,U=A4/4

3.6
DNEKTPUUECKOE COIPOTUBIIEHUE. Y IETBHOE AIEKTPUUECKOE COMPOTHUBIICHUE!

3.7 R =pl/S

13 3akon Oma a1 y4acTka annekrpudeckoit nemnu: I = U/R
[TocnenoBarenbHOE COETMHEHHE TPOBOHUKOB:

3.9

I, =1,. U=U,+U,. R=R,+R,




[TapannenbHoe coeIMHEHNE TPOBOHUKOB PABHOTO COMPOTHBIICHUS:

R

2

U=U;:I=1+1I:R=

CmMernraHHbIe COCIMHCHUA IMTPOBOAHUKOB

Pabota u MmomHOCTE 251ekTprueckoro Toka. 4 = Ult, P = Ul

3.10
3akoH [[xoyns — Jlenna:
3.11 3= 12 R-t
3.12 OmnsiT OpcTena. MarHuTHOE 1oJI€ IPSAMOT0O IIPOBOJIHMKA ¢ TOKOM. JINHMM MarHUTHON MHTyKIIUU
3.13 MarauTtHoe 1oJie OCTOSHHOIO MarHuTa. Bzaumo1eficTBUE MOCTOSIHHBIX MarHUTOB
3.14 JleficTBHEe MarHUTHOTO T10JI1 HAa TPOBOJIHUK C TOKOM
3.15 OnbiTel @apanes. SBneHue 3aeKTpoMarHuTHON uHaAyKuuu. [lpasuno Jlenmna
IIpakmuyeckue pabomul
W3mepeHue 371eKTpUUecKOoro CONPOTUBIICHUS PE3UCTOPA; MOIHOCTH 3JIEKTPUUYECKOT0 TOKa; pabOThI JIEKTPUUYECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, BO3HUKAIOIIETO B MIPOBOAHMKE (PE3UCTOPHI, JAMIIOUYKA), OT HANPSKEHHUs] Ha KOHLAX
3.16 IIPOBOJIHMKA; 3aBHCUMOCTH COINPOTHUBIIEHUS OT JUIMHBI IPOBOJHMKA, IUIOLIAJM €ro IOMNEPEYHOro CEYEHHS M YJEIbHOIO
COIIPOTHUBIIEHUS.
[IpoBepka npaBuia AJs AIEKTPUUECKOTO HANPSXKEHUS MIPH MOCIIEI0BAaTEIbHOM COEIMHEHUU TPOBOAHUKOB; IIPABUJIA JUIS CUIIBI
JIEKTPUYECKOr0 TOKA MIPU MapaljieIbHOM COSAMHEHUH ITPOBOIHUKOB (PE3UCTOPHI U JIAMIIOUKA)
317 Dusuueckue sA61eHUA 8 NPUpooe: HNEKTPUUECKUE SIBICHUS B aTMOCc(epe, dJIEKTPUIECTBO KUBBIX OPraHU3MOB, MarHUTHOE TOJIe

3emiiy, peii¢ NoICOB, POJIb MATHUTHOTO TOJISL ISl )KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE




Texnuueckue ycmpoiicmea: SIEKTPOCKON, aMIepMeTp, BOJBTMETP, PEOCTaT, CUETYMK JJIEKTPUYECKOM DHEpPruu,

3.18 AJIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTeNbHBIE AJIEKTPONPUOOPHl  (IPUMEPBI), 3JEKTPUUECKUE IPETOXPaHUTENH,
AJIEKTPOMArHuT, 3JIE€KTPOABUTATEb IIOCTOSIHHOTO TOKA, TEHEPATOp MOCTOSIHHOTO TOKa

3.19 OnexkTpoMarHuTHble BOIHbI. [1Ikana 3JeKTpOMarHUTHBIX BOJIH

3.20 JlyueBas mozenb cBeta. [IpsaMonHeitHoe pacipoCTpaHEHUE CBETa

3.21 3akoH oTpaxeHus cBera. [mockoe 3epkano

3.22 [Ipenomnenue cBera. 3aKOH MPEIOMIICHHS CBETA

3.23 Hucnepcus cera

3.24 JIunza. Xop mydeii B mun3e. @okycHoe paccTosHue TuH3bL. OnTudeckas cuna quH3bl: D = 1/F

3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npuodops
IIpakmuyeckue pabomul
H#HPar#H##l13Mepenne oNTUYECKONW CUIIBI coOMparolei JIMH3bI; (POKYCHOTO PacCTOSIHMSI cOOMparolieil JTUH3bI (II0 CBOMCTBY
paBEHCTBAa pa3MepoB IMpeaAMeTa H N300paKeHHs, KOT/1a IpeIMET PacIoIOkKeH B JBOMHOM (oKyce), MoKa3aTems MpeToMICHUS

3.26 CTEKJIA.
###Par###lccnenopanue CBOMCTBAa M300paKeHUS, TIOJYYCHHOTO C MOMOIIBI0 COOMpAIOIIECH JTUH3BI; U3MEHEHHUsT (DOKYCHOTO
pPacCcTOsSIHUSA ABYX CIOXKEHHBIX JIMH3; 3aBUCUMOCTH YIJIa IPEJIOMIIEHHUSI CBETOBOTO JIy4ya OT yTIjla MaJeHUs Ha TPaHUIE «BO3AYX —
CTEKJIO»

307 Qusuueckue s6neHus 6 npupooe: 3arMmenns ComnHia ¥ JlyHbI, 1BeTa Tel, ONTHYECKHE sIBI€HUA B aTMocdepe (1BeT HeOa,

. pedpakius, pagyra, MUPax)
3.28 Texuuueckue ycmpoticmea: 09K, TIEPUCKOT, oToarnmapar, ONTHIECKUE CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PamnoakruBHOCTE. Anb(a-, 6era-, ramma-u3irydenus. Peakinu anbda-u 6era-pacmana
4.2 OmnpiTel Pesepdopraa mo paccesnuto anbba-yactuil. [lmanerapaas MoJellb aToMa




4.3

CocraB aromHoro spa. M3otomnsl

4.4 [Tepuon monypacmnajga aTOMHBIX siAEp

4.5 SnepHbie peakuuu. 3aKOHBI COXPAHEHUS 3aps0BOTO U MAaCCOBOTO YHCENT

16 Qusuueckue s61eHUs 8 Npupode: ECTECTBEHHBIM pPaJMOAKTUBHBIA (POH, KOCMHYECKHE JIydd, PATUOAKTUBHOE H3ITyUeHHUE
' MPUPOHBIX MUHEPAJIOB, ICHCTBUE PAJIMOAKTHBHBIX U3JTyYCHUI Ha OPraHU3M YeJIOBEKa

4.7

Texnuueckue ycmpotiicmea. CEKTPOCKOI, MHIUBUyaJIbHBIN 103UMETp, Kamepa Bunbcona, saepHas sHepreTuka




YYEBHO-METOANYECKOE OBECIIEYEHUME OBPA30OBATEJBHOI'O
MNPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

» Gusuka, 7 knacc/ [epoimkun A.B., O61eCTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «M31aTeIbCTBO «DK3aMEH»

» Gusuka, 8 knacc/ [epeimkun A.B., O61eCTBO C OrpaHUYEHHON
OoTBETCTBEHHOCTHIO «[[PODAY; AkiimonepHoe o61ecTBo «31aTenbeTBO
«ITpocsenienue»

» dusuka, 9 knacc/ [epeimkun A.B., I'ytHuk E.M., O611ecTBO ¢ orpaHnyeHHON
OTBETCTBEHHOCTBIO «[[PODAY; AkiimonepHoe o01iecTBo «31aTenbcTBO

«IIpocBemienue»
METOINYECKHUE MATEPHUAJIBI JIJISI YUUTEJIA
7 KNACC 1.Pabouyasn nporpamma.

2. Mporpammbl 0CHOBHOTO 06uiero obpasosaHua. Pusmka. 7 —9 Knaccol
(aBTOpbI:A.B.MepbiwKuH, H.B. dunoHosuy, E.M. IyTHUKK).

3. Paboyana nporpamma no ¢pusuke. 7 knacc/ Coct. T.H. CeprueHko. — M.: BAKO,
2014, B COOTBETCTBUM C BbIOpPAHHbIM y4eOHUKOM:

4. NepbiwKKH A.B. Pnsnka. 7 knacc. YuebHUK ansa obuieobpasoBaTesibHbIX
yupexgenun . M.:poda. 2011

5. lykawwuk B.N. C6opHUK BONpOCOB 1 3aaa4 no ¢pusmke. 7-9 kn. — M.:
MpoceeweHune, 2010. —192c.

8 K/IACC 1. Pabouyas nporpamma. Pusunka. 7 — 9knaccbl: y4ebHo-
MmeToan4veckoro nocobusa /coct.TuxoHosaE.H. — 2-e usa.,crepeotmn. —M.:
Apoda,2013. —398,(2)

2. Mporpammbl 0oCHOBHOTO 0buero obpasosaHua. Pusmka. 7 —9 Knaccol
(aBTOpbI:A.B.MepbiwKnH, H.B. PunoHosuy, E.M. IyTHUKK).

3. Pabouas nporpamma no ¢usmke. 7 knacc/ Coct. T.H. CeprueHko. — M.: BAKO,
2014, B COOTBETCTBMU C BbIOPaHHbIM y4ebHUKOM:

4. NepbiwKKH A.B. Pn3nka. 7 knacc. YuebHUK ansa obuieobpasoBaTenbHbIX
yupexaenun . M.:ipoda. 2011

5. lykawwuk B.N. C6opHMK BONPOCOB 1 3aaa4 no ¢pusmke. 7-9 kn. — M.:
MpoceeweHmne, 2010. —192c.

6. Knpuk J1.A. ®dnsmka — 7. PasHOypOBHEBbIE CAMOCTOATE/IbHbIE U KOHTPO/IbHbIE
paboTbl. —5-e nsgaHue,- M.UEKCA, 2013.

7. ActaxoBa T.B. ®usukKa. 7 knacc. JlabopaTtopHbie paboTbl. KOHTpOAbHbIE
3agaHuA. —CapaTtos:/lnuen, 2014. 8. «KOHTPONbHO-U3IMEPUTENIbHBbIE MAaTEPUANDI.
®dusmka. 7 knacc/Coct. H.WU. 30puH. — 2-e n3a.,nepepab. — M.:BAKO, 2013. 9.
MapoH A.E. du3umka. 7 Knacc: yuebHo-meToanyeckoe nocobue/ A.E. MapoH.- M.:



Opoda, 2011.- 123c.: 10.A.B. NepbIwKnH Pnsunka-8kn 2017 M. Apoda 11.H.B.
®dunnoHosmy Metogmueckoe nocobume 2015 M. lpoda

12.A.E. Mapon, E.A. Mapon CamocTosiTesIbHbIE U KOHTPOJIbHBIE Pa0OTHI-8
kiacc 2017 M. ipoda 13.B.B. llaxmaTora ,O.P. llledep JAuarnoctuaeckue
paboTtsl -8 kacc 2016 M. JIpoda 14.A.E. Mapon, E.A. Mapown, C.B. Ilo3oiickuit
Co6opuuk Bonpocos u 3amau 2015 M. [Ipoda
9 KJIACC 1. Pabouas nporpamma. ®usnka. 7 — 9ximaccel: yaeOHO-METOUIECKOTO
noco6ust /coct. TuxonoaE.H. — 2-e uzn.,crepeorun. —M.: [Ipoda,2013. — 398,(2)
2. IIporpammbl ocHOBHOTO 0011ero oopazoBanus. Gusuka. 7 — 9 knaccel
(aBTopel:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHuK). 3. Pabouas
nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBHHU C BbIOpaHHBIM yueOHUKOM: 4. [Tepsimikun A.B. ®usuka. 7 kinacc.
VYuebnuk nis obmeoOpazoBaTenbHbIX yupexaeHuit . M.:Ipoda. 2011 5. Jlykammk
B.N. C6opnuk BompocoB u 3aaa4 1o ¢pusuke. 7-9 k. — M.: IIpocsemenue, 2010. —
192c¢. 6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOATEIIBHBIE U
KOHTpPOJbHBIE paboThl. —5-¢ u3nanue,- M.MJIEKCA, 2013. 7. AcraxoBa T.B.
®dwusuka. 7 knacc. Jlaboparopusie padboTel. KOHTpoNbHBIE 3a1aHUs. —
Caparog:Jluneit, 2014. 8. «KoHTposibHO-U3MepUTENbHbIE MaTepualbl. duzuka. 7
kiacc/Coct. H.M. 3opun. — 2-¢ m31.,nepepad. — M.:BAKO, 2013. 9. Mapon A.E.
dwusuka. 7 knacc: yaeOHo-Metoaudeckoe mocooue/ A.E. Mapon.- M.: Jlpoda,
2011.- 123c¢.:

KonTpoJsbHbIe 1 caMocTOsAATEIbHBIE PA00THI N0 (Ppu3HKe. 9 KiIacc: K yUeOHUKY
A.B. Ileppiukuna, E.M. I'ytHuk «®uzuka 9 kinace» / O.W. I'pomuena. — M.:
M3narennpcTBO «OK3ameny, 2014.
Tectnl mo ¢pusuke. 9 knacc: k yueOnuky A.B. [leppimikuna, E.M. I'yTHuK
«®uzuka 9 knace» / O.W. I'pomuera. — M.: M3narenscTBo «Ok3ameny, 2010.
®dusuka. 9 knacc. Temaruueckue TecToBble 3aanus Juist moAroToBku k [T NA. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomkuna. — Spocnabib: OO0 «Akagemus
pa3Butus», 2014.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET
7 KJIIACC . bubnmorteka — Bc€ 1o npenmety «Duszukay. — Pesxxum nocryma:
http://www.proshkolu.ru 2. BuneoonsITel Ha ypokax. — Pexxum goctyna:
http://fizika-class.narod.ru 3. Enunas komiekuust udpoBbIX 00pa3oBaTeIbHbIX
pecypcoB. — Pexxum poctyna: http://school- collection.edu.ru 4. UutepecHbie
MaTepHabl K ypokaM (U3HUKH 110 TeMaM; TeCTHI TI0 TeMaM; HarJIsAHbIC TOCOOUS K
ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru 5. IludpoBsie
oOpazoBaTesbHbIe pecypchl. — Pesxxum qoctymna: http://www.openclass.ru 6.
OnexTpoHHbIe yueOHUKH 1O (usuke. — Pexxum noctyna: http://www.fizika.ru

8 KNNACC 1. bubnnoteKka — Bcé no npegmety «Pusnka». — Pexxum goctyna:

http://www.proshkolu.ru 2. BuaeoonbITbl Ha ypokax. — Pexxum aoctyna:
http://fizika-class.narod.ru 3. EanHas Konnekuma undposbix 06pas3oBaTe/bHbIX



pecypcoB. — Pexkxum goctyna: http://school- collection.edu.ru 4. UHTepecHble
MaTepuanbl K ypokam GU3MKKU NO TeMaM; TECTbI MO TEMaM; HarnaaHble nocobus
K ypoKam. — Pexxum goctyna: http://class-fizika.narod.ru 5. Unudposblie
obpasoBaTenbHble pecypcbl. — Pexknum goctyna: http://www.openclass.ru 6.
INeKTPOHHbIe y4ebHUKN No Ppusmuke. — Pexkum goctyna: http://www.fizika.ru

9 KNNACC 1. BuaeoonbiTbl Ha YpoKax. — Pexxum goctyna: http://fizika-
class.narod.ru 2. EgMHas Konnekuma undppoBbix 06pasoBaTe /ibHbIX PECYPCOB. —
Pexxum pgoctyna: http://school- collection.edu.ru 3. UHTepecHble maTepuanbl K
ypOoKam GpU3NKM NO TeMaM; TECTbI NO TEMaM; HarnsAHbIE NOCOBUA K ypOKam. —
Pexxum pgoctyna: http://class-fizika.narod.ru 4. Undpposbie obpasosaTenbHble
pecypcbl. — Pexxum goctyna: http://www.openclass.ru 5. 3n1eKTpOHHble
y4yebHMKKU no Ppusmke. — Pexknum poctyna: http://www.fizika.ru 6.uctaHUMOHHan
wKona Ne368 http://moodle.dist-368.ru/ OTKpbITbIN KNacc. CeTeBoe
obpasoBaTtenbHoe coobulectso. http://www.openclass.ru/node/109715 7.
EamHana Konnekuma umdpoBbix 06pa3oBaTeibHbIX PECYyPCoB.
http://schoolcollection.edu.ru/catalog/ 8. denepanbHbiit LEHTP
MHPOpPMaLIMOHHO-06pa3oBaTeNbHbIX pecypcos. http://www.fcior.edu.ru/ 9.
NHTepHeT ypok. http://interneturok.ru/ru/school/physics/ 10. MaseTa «1
ceHTABpA» maTepuanbl no dpusuke. http://archive.1september.ru/fiz 11.
AHnmaumn pusmyeckux obvektos. http://physics.nad.ru/ 12. }unsas ¢usumka:
obyyvatowan nporpamma. http://www.int-edu.ru/soft/fiz.html 13. dusumka.ru.
http://www.fizika.ru/



YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JUIA YYHEHUKA

» dusuka, 7 knacc/ [epeimkun A.B., O611ecTBO C OrpaHUYEHHON
0oTBeTCTBEHHOCTHIO «JIPODAY; AkninonepHoe obiectBo «M31aTenbcTBO
«IIpocsemenue»

» dusuka, 7 kmacc/ Iepeimkun .M., UBanoB A.U., AKiimoHepHOE 00IIESCTBO
«M3marensctBO «IIpocsemenne»

» ®usuka, 8 kiacc/ Ileppiukun A.B., O011ecTBO ¢ OrpaHU4eHHON
OoTBETCTBEHHOCTHIO «[[PODAY; AkiimonepHoe o61ecTBo «31aTenbeTBO
«IIpocBenienue»

» dusuka, 8 kimacc/ [epeimkun .M., UBanoB A.U., AkiimonepHoe o0I1eCTBO
«3marensctBo «lIpocBemenue»

» ®usuka, 9 knace/ [epoimkun .M., I'yrauk E.M., UBanoB A.U., [1letpoBa

M.A., Akuuonepnoe obectBo «M3natenbeTBo «IIpocBemienner

METOANYECKHUE MATEPHUAJIBI JIJISI YUUTEJIA
®duszuka. 7—9 knaccel : pabouast mporpamma K auHI Y MK
N. M. Ilepeimikuna, E. M. I'ytauk, A. U. UBanosa / E. M. I'ytauk, M. A.

IlerpoBa, O. A. YepaukoBa. — Mocksa : IIpocsenienue



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://shop.prosv.ru/fizika-7-klass-uchebnik22165, https://myschool.edu.ru/






