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MNOACHUTEJIBHASA 3AIINCKA

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

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

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

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

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

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

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

® HAy4yHO OOBSACHSATH SIBJICHMUS;

® OICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O MCCIIEIOBAHUS;

® UHTEpPHPETHPOBAaThH  JIAHHBIE W HCIOJb30BAaThb  HAyYHBIE
JI0Ka3aTeIbCTBA JUIsl IOJIYyYEHHUS BBIBOJOB.

[enn wusyueHus ¢GU3MKKM Ha YpPOBHE OCHOBHOTO 001Iero o0pa3oBaHMs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Dusmka» B
oOpazoBarenbHbIX opranHmzanusx Poccuiickoir ®enepanuu, peanusyromux



OCHOBHBIE  00III€00pa30BaTEIbHBIC MPOTPAMMBI, YTBEPKIEHHON pEIICHHEM
Komnerun MunucrepctBa npocsenieHust Poccutickoit @enepannu (MpoToKoJI oT 3
nexadps 2019 r. Ne [1K4BH).

Hesaun uzyyenust Gusnuku:

npuoOpeTeHrne HMHTEepeca U CTPeMJICHHS OOydYaloluXxcs K HaydYHOMY
U3YYCHUIO TPUPOJBI, Pa3BUTHUE HUX HMHTEJUIEKTYalIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/IE MO3HaHUS B (POPMUPOBAHHE
HCCJIEJIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIINM SBIICHUSIM;
dbopMUpOBaHWE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yJbTaTa H3yUeHUs
OCHOB CTPOCHHsSI MaTepHH U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
dbopMupOBaHUE TPEACTABICHUNA O PONU (U3MKH IS Pa3BUTHS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJIOTHII;

pa3BUTHE  TpPEACTaBICHMHA O  BO3MOXHBIX  cdepax  Oyayuier
npo¢eCCUOHATILHON NIeSITENbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJATOTOBKA K
AanbHEHIIeMy 0O0yUeHHUIO B ’TOM HalpaBlICHUH.

JlocTikeHne 3TUX Liened mporpamMmbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
oOurero o0pazoBaHusi 00ECIIEYMBAETCS PEIICHUEM CIEAYIONINX 3a4aY:

NpuoOpeTeHUe 3HAHUM O JUCKPETHOM CTPOEHHUM BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUUECKHUX, MATHUTHBIX M KBAaHTOBBIX
SBJICHUSX;

MpUOOPETEHUE YMEHUN OMUCHIBATH U OOBACHATH (DU3UUYECKUE SIBJICHUS C
MCIIOJIb30BaHUEM MMOJTYUYEHHBIX 3HAHUU;

OCBOEHHME METOJOB PEIICHUS MPOCTEUINNX pPacd€THBIX 3aJad C
HCIIOJIb30BaHUEM buznueckux MOJee, TBOPYECKUX u
MPAKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOJI0AATh MIPUPOIHBIC SBJICHUS W BBIMOJIHATH OMbBITHI,
nabopaTopHble pabOThl U  OKCHEPUMEHTAIbHBIE HCCIEJAOBAHMS  C
HCIIOJIb30BaHUEM U3MEPUTEIbHBIX TPUOOPOB;

OCBOEHHUE MPUEMOB pabOThl ¢ MHpoOpMaIeld (PU3NUECKOTO COACpPKAHUS,
BKJIIOYass UHPOPMAIUIO O COBPEMEHHBIX JOCTHXKEHUSAX (DU3UKH, aHAIU3 U
KPUTUYECKOE OlICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu mpodecCHOHATBLHON JIeATEILHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTHXKEHUAX (PU3UYECKON HAYKH.

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

oOpa3oBaHus oTBoauTCs 238 yacoB: B 7 kimacce — 68 wacoB (2 yaca B Henemo), B 8
Kjacce — 68 4acoB (2 yaca B Hezelnwo), B 9 kinacce — 102 yaca (3 yaca B Heeno).



[Ipennaraemsiii B mporpaMmMe mo (GU3MUKe MepedeHb JTabopaTopHBIX padoT H
OIIBITOB HOCUT PEKOMEHIATEIIbHBIN XapaKTep, YIUTEIb JejIaeT BEIOOP TPOBEACHHS
7ab0opaTOpHBIX PabOT M OMBITOB C YYETOM HWHAMBUIAYAJIBHBIX OCOOCHHOCTEH
OOyJaroIuXcs, CIHUCKa AKCIEPUMEHTATBHBIX 3aJIaHUN, MPEAJIaraeMbIX B paMKax
OCHOBHOT'O TOCYJJapCTBEHHOTO 3K3aMeHa 1Mo (hU3HKE.



COIAEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPYIKAKOIIEr0 MUPA.

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

®dusnueckue BenuuyuHbl. 3Mepenune @usnueckux BeauuuH. PuU3nUecKue
npudopsl. [lorpemHocts u3mepenunit. MexayHapoaHasi cuCTeMa €IMHMII.

Kak ¢usuka u japyrue ecTecTBEHHblE HAayKH HW3Yy4aloT IPUPOLY.
EctecTBeHHOHay4YHBI METOJ TO3HAHHWA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT 110 ITPOBEPKE TUIIOTE3, OOBICHEHUE
HaOmoaaemMoro siBieHus. Onucanue GU3NUecKuX SABJICHUN C TOMOILBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHuyeckne, TEIUIOBbIE, JJIEKTPHUYECKHE, MAarHUTHBIE, CBETOBBIC

SIBJICHHUS.
2. ®dusznyeckue nNpuOOpHI U MPoLEaypa NPSIMbIX U3MEPEHHUI aHAJIOTOBBIM U
(G POBBIM PUOOPOM.

Jlabopamopnsie pabomel u onvimol.

Omnpenenenne EHbl ASIEHUS IKaJIbl U3MEPUTENBHOTO IpUbopa.
N3mepenue pacCTosTHUN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOIO Tea.

Omnpenenenue pasMepoB MaJIbIX TEIL.

N3mepeHne TemiepaTypbl IPH IMOMOIIM JKUJIKOCTHOTO TEPMOMETpa M
JlaTYUKa TEMIIEPATYyPBI.

IIpoBeneHne uccneqoBaHus IO MPOBEPKE T'MIOTE3BI: NAIBHOCTH IOJIETA
HIapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OOJIbllIe, YeM OOJIbIlIe BhICOTA
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IIyCKa.

Paszpnes 2. IlepBoHayasibHbIe CBEACHUS 0 CTPOCHHH BeleCTBA.

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

JIBmkenne uactul BemlectBa. CBs3b CKOPOCTH JIBWXKEHUS 4YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmxkenue, auddysus. BzaumonelictBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTtHble COCTOSIHMSI BEILECTBA: CTPOCHHME I'a30B, KUIKOCTEH M TBEPABIX
(kpUCTAITMYECKUX) Tell. B3auMoCBsI3b MeXaAy CBOMCTBAMH BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Hemoncmpauuu.

1. HaGmronenue 6poyHOBCKOTO ABUKEHUSI.



2. HaGmonenue muddysum.
3. HabGmonenune  siBneHuid,  OOBSACHAIOMIMXCA  MPUTSIKEHUEM  WIH
OTTaJKUBAaHUEM YACTHUII BEILIECTBA.

Jlabopamopnwie pabomuol u onvimol.

l. Ouenka pguameTpa aroMa METOJOM psiIoB  (C  UCIOJIb30BAHUEM

dboTorpaduwuii).

2. OnbIThI MO HAOJIOICHUIO TETIOBOT'O PACIIUPEHUSI Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUII MOJIEKYJISIPHOTO MIPUTSKEHUSL.

Pa3nen 3. JIBuskeHHe U B3aUMo/ielicTBHE TeJl.

MexaHnnueckoe IBHKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM IBM)KEHUH. Pacuér mytu u
BPEMEHHU JIBUKEHUS.

SIBneHue wWHepHuU. 3aKOH HMHEpIUM. B3auMoJercTBHE Tel Kak IpUYHMHA
M3MEHEHUSI CKOPOCTH [IBM)KEHUs Teld. Macca Kak Mepa HWHEpPTHOCTH Tela.
[InotHOoCcTh BemiecTBa. CBSA3b IJIOTHOCTU C KOJMYECTBOM MOJIEKYJl B €AMHHUIIE
00BbEMa BEIECTBA.

Cuita Kak XapakTepucTUKa B3aumojaeicTBus Teia. Cuiia ynpyrocTd M 3aKOH
I'yka. M3Mepenne cuiibl C MOMOIIBIO IUHAMOMETpA. SIBJIEHHE TATOTEHUSI U CUJia
TskecTd. CHlla TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HANIPABJICHHBIX IO OJHOM mpsiMou. PaBHonelcTByromas cuin. Cuna TpeHus.
TpeHune CKOIbKEHUS U TPEHUE MOKOs. TpeHne B IPUPOJE U TEXHUKE.

Hemoncmpayuu.

HabGnronenne MexaHnuecKoro JIBUKEHUS Tea.

N3mepeHne CKOpoCTH MPSIMOIUHENHOTO IBH>KEHHUS.

HaOnroienue siBneHust HHEPLIUU.

Hab6nronenue n3MeHeHust CKOpOCTH MPU B3aUMOJICCTBUU TEll.

CpaBHeHHE Macc M0 B3aUMOJIEHCTBHUIO TEII.

. CloxeHue cuil, HallpaBJIeHHBIX IO OJHOU MPSAMOM.

JIaﬁopamopre pabomwt u onvimel.

1. Omnpenenenrie CKOPOCTH PAaBHOMEPHOTO JBIKEHMS (LIApUKaA B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIISI M TaK J1ajiee).

2. OmnpeneneHue cpeaHeil CKOPOCTH CKOJbXEHUS Opycka WM IIapuKa IO
HAKJIOHHOM IUIOCKOCTH.

3. Omnpexenenue IIOTHOCTH TBEPIOTO TENA.

4. OnbIThl, JIEMOHCTPHUPYIOIIKME 3aBUCUMOCThH pacTsbkeHus (nedopmanun)
MPY>KUHBI OT MPUI0KEHHON CHUIIBI.

5. OnbIThl, 1EMOHCTPUPYIOLIUE 3aBUCHUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa TeJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paszpnen 4. /laBiienue TBEPABIX TeJl, dKMAKOCTEH U ra30B.

U AW —



JaBnenue. CriocoObl yMEHBIIICHUS U yBEIHMYCHUS JaBieHUs. [[aBnenue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0bEéma, Temmeparypbl. [lepenaua maBneHwus
TBEPABIMU TEJAMHU, XUAKOCTIMHU W raszamu. 3akoH Ilackams. [IHeBmaTnueckue
MalllMHbl. 3aBUCUMOCTb JABJICHUSI KUJIKOCTH OT TiyOwHBI. ['mapocratnueckuit
napanokc. Coobmarommecs cocyapl. [ uapaBindeckue MEXaHU3MBbI.

Atmocdepa 3emun u atmMocepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
Bo3aAymHON oOonouku 3emiu. OnbeiT Toppuuennu. M3mepenuwe armocdepHOro
JaBJIeHMs. 3aBUCUMOCTh aTMOC(HEPHOTO JABJICHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 115t u3MepeHus: aTMOChHEPHOTO JTaBICHUS.

JlelicTBHE KUAKOCTH M ra3a Ha MOrpyKEHHOE B HUX TeJIO. BrlTankusaronias
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Hemoncmpayuu.
3aBUCHUMOCTH AABJIEHUA ra3a oT TeMIEPaTyphl.

Ilepenaua naBieHUs KUJIKOCTHIO U Ta30M.

Coobmaromyecst CoCyIbl.

['mppaBnuuecknii nmpecc.

[IposiBnenue nericTBrsi aTMOC(EpHOTO JaBICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHUJIBI OT 00BEMA MOTPYKEHHON YaCTH
TeJIa ¥ TUIOTHOCTH KHUJIKOCTH.
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PaBeHCTBO BBITAIKHABAIOIIEN CHIIBI BECY BBITCCHEHHOMW JKHJIKOCTH.

*

VYcnoBue miaBaHus TeJ: IJIABaHWE WM IOTPYKEHUE TN B 3aBUCHMOCTH
OT COOTHOLIEHUS IUIOTHOCTEH TeJla U KUAKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. MccnenoBanue 3aBUCUMOCTH Beca Tela B BOAE OT 00bEMa NOrpyKEHHOMN B
KUJKOCTb YaCTH TEJA.

2. OmnpeneneHue  BBITAJKUBAKOLIEH  CWIbI, JEHCTBYIOLIEH Ha  TEJo,
NOTPYKEHHOE B KUAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CUIIBI, AEMCTBYIOIIEH HA TEJIO
B KUJKOCTH, OT Macchl TeJa.

4. OnsITbl, AEMOHCTPUPYIOIIME 3aBUCUMOCTbh BBITAIKUBAIOIIEH CHIIBI,
JEUCTBYIOLIEH Ha TeJlI0 B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
JKAJKOCTh YaCTH T€JIa U OT IIOTHOCTH KUJIKOCTH.

5. KoHcTpynpoBaHue apeoMerpa WIM KOHCTPYUPOBAHUE JIOOKU U
OIpeJeNICHNE €€ IPy30I10AbEMHOCTH.

Pa3znesn S. PaGoTra 1 MOIIHOCTB. JHeprus.

Mexanundeckast padota. MOLIHOCTb.

[IpocTble MexaHU3MBI: pblyar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmito

paBHOBecHus ppluara. IIpuMmeHeHune mpaBuia paBHOBECHs pblyara K OJIOKY.



«3onotroe mnpaBuio» wmexaHuku. KIIJI mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTmdyeckas MW NOTEHUMAJIbHAs DJHEPIUs.
[IpeBpaieHre 0OTHOTO BH1a MEXaHUYECKOW SHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
SHEPrUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomuol u onvimol.

1. Onpenenennie pabOTHI CHIIBI TPEHUS MPU PAaBHOMEPHOM JIBIKCHUU Teia

10 TOPU3OHTAJIBHOW MOBEPXHOCTH.

2. HccnenoBaHue yClIOBUM paBHOBECHS phlyara.

3. Msmepenue KII/] Hak1OHHOM TITIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPaHEHUS MEXAaHUYECKOM SHEPIUH.

8 KIIACC

Pa3znes 6. TenioBble iBJICHUA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KUHETUYECKOM TEOPUH CTPOECHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJd. ONBITBI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJIIPHOKUHETHYECKOW TEOPHH.

Monenu TBEPHOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHHE CBOWCTB Ia30B, KUJIKOCTEH U
TBEPIABIX TEJI HA OCHOBE IIOJOKEHUNW MOJIEKYJIIPHO-KUHETUYECKOW TEOPUMU.
CmaunBaHu€ U KallWJUISIpHBIE siBJICHUSI. TemIoBOe paclIupeHue U CxKaTue.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBbIO TEILIOBOI'O JIBHXKCHUS
yactull. BHyTpenHss sHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEW SHEPIHH:
Temionepeaaya u COBEPIIICHUE paboThI. Buasr TEIUIONEepeaauu:
TEIUIONPOBOHOCTD, KOHBEKIIUS, U3JIyUYCHHE.

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

BnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y I€JIbHAS TEIUIOTA CTOPAHUSL.

[Tpununer pabotel TeroBbix nBurateneit KIIJ TemmoBoro aBuratesns.
TeroBble IBUTaTENN U 3aLNATA OKPYXKAIOIIEH CPEIbI.

3aKOH COXPAHEHUS U MTPEBPAILCHUS SHEPTUU B TEIUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HaGmronenne 6poyHOBCKOTO ABUKECHUSI.



Habmonenne nuddysun.

HaGmronenue siBjeHui cMaunBaHUs U KallWJUISIPHBIX SIBJICHHM.
HaGmroieHre TemioBoro pacumpeHus Tel.

N3meHeHnne naBieHus rasa Mpu M3MEHEHHM O0ObEéMa M HAarpeBaHUM WIH
OXJIAXKCHUMU.

[IpaBuia u3MepeHus: TeMIEpaTyphl.

Bubl Teronepenaym.

OxJaxaeHue Npyu COBEPIICHUH padOTHI.

9. HarpeBanue mpu coBepIiieHUU padOThl BHEITHUMHU CHJIAMHU.
10.CpaBHEHHME TEMIOEMKOCTEN PA3IMUHbBIX BEIIECTB.
11.HabOmronenue KumneHus.

wn oA WN

el e

12.HabnroqeHne nocTosSHCTBA TEMIIEPATYPBI IPH IJIABJICHUU.

13.Mojienu TenaoBbIX IBUTATENECH.

Jlabopamopnsie pabomuel u onvimol.

1. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSAKEHUS.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOW COJIM MJIM caxapa.

3. OnpIThl TIO HAONIOACHUIO TETUIOBOTO PACHIMPEHUS Ta30B, KUIAKOCTEH U

TBEPABIX TEIL.

4. OmpeneneHue AaBJIEHUS BO3yXa B OJJTIOHE HITTPUILA.

5. OneITel, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABICHUS BO3AyXa OT €ro

00BEMa M HATPEBAHMS WIIA OXJIAXKICHHUS.

6. IIpoBepka rumnoTe3bl TMHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUJIKOCTH

B TEPMOMETPUUECKOMN TPyOKE OT TEMIIEPaTyphI.
7. HaOmoneHue wW3MEHEHUsT BHYTPEHHEW OHEpPruM Tela B pe3yibTaTe
TEeIJIoNnepeIay U padOThl BHEITHUX CHJL.

8. UccnepoBanue sBieHHsS TEIUIOOOMEHAa MPH CMEIIUBAHUM XOJIOJHOW U

ropsiueu BOJIBI.

9. Onpenenenne  KOJIMYECTBA  TEIUIOTHI, IIOJYYEHHOI'O BOJOM  IpHU

TEITI000MEHE C HArPEThIM METAIUIMYECKUM LUIIUH]IPOM.

10.Onpenenenue yaeapHOM TEMIIOEMKOCTH BEIIECTBA.

11.UccnenoBanue npoiecca UCIapeHusl.

12.0npenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

13.0npenenenue yaeapHOU TEIIOTHI IUIABICHUS JIbJA.

Paznen 7. DjaekTpuyecKkue U MATHUTHBIE SIBJICHMS.

OnekTtpuzanus Tel. J[Ba poaa aieKkTpuyeckux 3apsiioB. B3aumoneictBue
3apsbKeHHBIX  Tenl. 3akoH Kynmona (3aBUCHMMOCTH  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKAY TEIIAMH).

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



Hocurenu snekTpuyueckux 3aps/ioB. DJIEMEHTAPHBIN 3JIEKTPUYECKUN 3apsii.
Crpoenne aroma. IIpoBOOHMKM M AWDJIEKTPUKH. 3aKOH  COXPaHEHHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKAN TOK. YCIOBUSL CYIIECTBOBAHUS DSJIEKTPUUYECKOTIO TOKA.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBHUS SIEKTPUUYECKOro TOKa (TEeIIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B KUJKOCTSX U raszax.

Onektpuueckasds nenb. Cuna  Toka.  DIJIEKTPUYECKOE  HANPSIKEHUE.
ComnpoTuBneHne NPOBOJHUKA. YENBHOE CONPOTHUBIIEHUE BemecTBa. 3aKkoH Oma
Jii ydactka nenu. [locinenoBarenbHOE M mapajsiebHOE  COSAMHEHHE
MIPOBOJAHUKOB.

Pabota © MOIIHOCTH 3JIEKTpUYECKOTOo ToKa. 3akoH Jhxoymns—Jlenua.
DneKkTpudecKue enu U NOTPEOUTENH NEKTpUUecKoi sHeprun B ObITy. KopoTkoe
3aMBIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3anmoneicTBUE  NOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarautHoe nosie 3eMJIM ¥ €r0 3Ha4Y€HHE IS )KU3HHU Ha 3eMIIE.
Onmeir  Opcrena. MarHutHOe IOJNE  DJIEKTPUYECKOTO ToKa. lIpumenenwme
AJIIEKTPOMArHUTOB B TEXHUKE. [|eCTBUE MarHUTHOTIO I10JIS HA IIPOBOJHUK C TOKOM.
DNEKTpOJBUraTelib MOCTOSIHHOTO TOKa. VcHoJib30BaHHWE HIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnertel @apanesd. fABnenue snekrpoMarHuTHOM MHAYKIuU. [IpaBuno Jlenna.
DNeKTporeHepaTop. Cnoco0b1 MOJTYy4YECHUS AIEKTPUYECKOUN SHEPIUH.
DNEKTPOCTAHIIMK HA BO3OOHOBISIEMBIX HCTOUHUKAX SHEPTHH.

Hemoncmpayuu.

DIIeKTpur3anus Tel.

JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3AUMOACHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DIEeKTpOCTaTUYECKast HHIYKIUSI.

3aKOH COXPAHEHUS IIEKTPUUECKUX 3apsI0B.

[TpOoBOIHUKH M JTUDIICKTPUKH.

MopennpoBaHue CUIOBBIX JTUHUN SJIEKTPUUECKOTO MOJIS.

HcTouyHMKHM TOCTOSIHHOTO TOKA.
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9. JlencTBUA 3JIEKTPUUECKOTO TOKA.

10.25eKTprUUeCKU TOK B )KUIKOCTH.

11.T"a30BbIit pa3psi.

12.13Mepenne cuibl TOKa aMIEpMETPOM.

13.13Mepenue IIeKTPUIECKOr0 HAPSIKEHUS BOJIBTMETPOM.
14.PeocTaT u Mara3uH CONMPOTUBIICHUIA.

15.B3aumoeiicTBiie NOCTOSHHBIX MAarHUTOB.

16.MonenupoBaHre HEBO3MOXKHOCTH Pa3/ICJICHUS TTOJIFOCOB MarHUTA.



17. MoaenupoBaHue MarHUTHBIX MOJIEN NOCTOSIHHBIX MAarHUTOB.

18.0mnbIT IpcTena.

19.MarauTHoe noJie Toka. DINEKTPOMArHur.

20.IericTBHE€ MarHUTHOTO TOJISI HA MPOBOJAHUK C TOKOM.

21.2neKkTpoaBUraTesb MOCTOSHHOTO TOKA.

22.WccnenoBaHue SABIEHUS 3JEKTPOMAarHUTHOM MHTYKIIUH.

23.0nbiTel Dapanes.

24.3aBUCAMOCTh HAIIPABJIICHUS HMHAYKLUMOHHOTO TOKa OT YCIOBHM €ro
BO3HHKHOBEHHUS.

25.20eKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol.

1. OnbITel 1O HAOMIOAEHUIO JJIEKTpU3alUU Tel MHAYKIMEH W 1pu
COIPUKOCHOBEHHUH.

2. UccnenoBanue MACWCTBHS DSIEKTPUYECKOTO IIOJII HA TPOBOJHUKUA U
JTUDJICKTPUKH.

3. COopka u rmpoBepKa pabOThI JMEKTPUUECKOHN [ENU MOCTOSHHOTO TOKA.

4. VI3amepeHue u peryIupoBaHUE CUIIBI TOKA.

5. W3MepeHwue U peryIMpoBaHNe HAIPSOKEHUSI.

6. HccnemoBaHue 3aBHCHUMOCTH CHJIBI TOKA, MAYIIETO 4Yepe3 PEe3UcTop, OT

CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSKEHHSI HA PE3UCTOPE.

7. OnsbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb AIIEKTPUYECKOTO
CONPOTHUBJICHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAH IOIEPEYHOIO
CEUEHMs U MaTepuaa.

8. IIpoBepka mnpaBwiIa CIOXKEHUS HANPSDKEHUM MPH MOCIEA0BATEIBHOM
COEJIMHEHNH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia Uisi CHJIbI TOKAa MpPH MapaieIbHOM COEIUHEHUU
PE3UCTOPOB.

10.Onpenenenue paboThI JJIIEKTPUIECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop.

11.0npenenenre MOIIHOCTH  3JEKTPUUYECKOTO TOKA, BbIACISEMOW Ha
pe3ucTope.

12.UccnenoBanue 3aBUCUMOCTH CHJIbI TOKa, MAYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsKEHMS Ha HEW.

13.0Onpenenenune KIIJ[ narpeBarens.

14.ViccnenoBaHne MarHUTHOTO B3aUMOJECHCTBUS IOCTOSIHHBIX MArHUTOB.

15.3yyenne MarHUTHOTO TIOJISI TOCTOSSHHBIX ~ MAarHUTOB MpPH  HX
OOBEMHEHUY U Pa3/ICJICHUN.

16.VccnenoBanue neicTBUS AIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



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

18.13yuyenne nercTBuss MAarHUTHOTO MOJISL HA IIPOBOJHUK C TOKOM.

19.KonctpyupoBanue u nsydeHue paboThl 3JEKTPOIBUTATES.

20.N3mepenue KII/ anekTpoaBUraTeibHOM YCTAHOBKH.

21.00BITBI TIO  MCCJIEAOBAHUIO SABJIECHUS DJICKTPOMATHUTHON WHIYKIIWU:
UCCIIEIOBAHUE W3MEHEHUW 3HAYCHHMS W HaNpaBJIEHUS WHIYKIMOHHOTO

TOKaA.
9 KUIACC

Pasznen 8. Mexannuyeckue siBJIeHHS.

MexaHnnueckoe JABWKeHHE. MarepuanbHag Touka. (Cucrema oOTcuéra.
OTHOCUTENBHOCTh MEXaHUYECKOTO JBUXKEHHsA. PaBHOMEpHOE NpPAMOJIMHENHOE
nBrxeHue. HepaBHoMmepHoe npsimosiMHENHOE ABHKEeHUE. CpelHsAsl 1 MTHOBEHHAs
CKOPOCTb Tea IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHoyckopeHHOe mpsiMosiiHelHOe JBkeHue. CB0OOJHOE
nagenue. OnbiTel ['anuies.

PaBHOMEpHOE ABMXKEHHUE IO OKPYKHOCTH. Ilepron m yvacrora oOpamieHus.
JluneriHas v yriioBasi CKOpocTH. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

ITepsblii 3akoH HptoToHa. Bropoit 3akon HetoTona. Tpernit 3akoH HeroToHa.
ITpuHIMII CYyNIEpHO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPEHHsI CKOJIbKEHHUS, CHIIa
TPEHUs IOKOs, IPYTUe BUbI TPEHUS.

Cuna TsXKECTH U 3aKOH BCEMHUPHOIO TITOTEHHUS. YCKOpEHHE CBOOOJHOIO
najgeHus. J[Bwxenune mianer Bokpyr Connua. IlepBas kocMmuueckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue marepuanbHOM TOYKHA. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUVIEHHOM OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynee Tena. M3menenne mmmynbsca. Mnynbe cuibl. 3aKOH COXPAHEHUS
UMITyJbca. PeakTuBHOE BHKEHNE.

Mexanudeckass pabora ¥ MONIHOCTb. PaboTa cuil TSDKECTH, YNPYrOCTH,
TpeHusi. CBs3b dHEpTruu U padoThl. [loTeHIManbHas SHeprus Tena, NOJAHIATOrO Hajl
MTOBEPXHOCTHIO 3eMiIn. [loTeHIIMabHas SHEPTUs CxKaTOM NpyKkuHbl. Kunernueckas
sHeprusa. TeopeMa 0 KMHETHYECKOW AHEPruu. 3aKOH COXPAHEHMS] MEXaHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HabnroneHne MexaHM4eCcKOro JIBUKEHUS T€a OTHOCUTENIBHO Pa3HBIX Tell

OTCYETA.
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8.
9.

CpaBHeHUE TyTel U TPAEKTOPUN ABUIKEHUS OJHOTO M TOTrO KE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

N3mepeHne cKOpoCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHMUS.
HccenenoBanre Npu3HaKkoOB PaBHOYCKOPEHHOIO IBUKEHUS.

Habnronenue ABUXKEHUS Tella M0 OKPYKHOCTH.

HabGmronenne MexaHnuecKuX sSIBIICHUN, TPOUCXOIAIINX B CUCTEME OTCUETA
«Temexkka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBUKECHUU
OTHOCUTENBHO KaOMHETA (PU3UKH.

3aBUCHUMOCTh YCKOPEHMS Tejla OT MAacChl Tejla U JEHUCTBYIONIEH Ha HEro
CUJIBL.

HabGntonenue paBeHcTBa CHII IPU B3aUMOJIEHCTBUU TEN.

M3meHeHne Beca Tena Ipu YCKOPEHHOM JABUKECHHH.

10.ITepenaua ummnyiibca Ipyu B3aUMOJAECHUCTBUU TEIL.

11.1Ipeobpa3oBanus JHEPTUU MPU B3aUMOACHCTBUU TEJL.

12.CoxpaneHue uMITyJIbca Ipyu HEYIPYyroM B3auMOJICHCTBUU.

13.CoxpaHeHue umiyJibca npu adCOIOTHO YIIPYTOM B3aUMOICHCTBHH.
14.HabOntoneHrne peakTUBHOTO JIBUXKEHUSI.

15.CoxpaHeHue MEXaHUYECKOM SHEPTUH MPU CBOOOTHOM MaJCHHH.
16.CoxpaHeHne MEXaHUYECKOW SHEPTUM TIPU JIBUKEHHUM TEJa MO TICUCTBUEM

IIPYKUHBI.

Jlabopamopnuie pabomel u onvimol.

l.

*®

KoHncTpyupoBanue TpakTa Juisi pa3roHa W JalbHEWIIEr0 paBHOMEPHOTO
JIBIDKCHUS IIIapUKA U TETIEHKKH.

OrnpeneneHue CpelHEel CKOPOCTU CKOJBXKEHUSI OpycKa WM JIBHXKEHUS
IapyKa 1Mo HaKJIOHHOW IUIOCKOCTH.

Onpenenenue yCKOpPEHHs Tejla NMPU PAaBHOYCKOPEHHOM JBUXKEHUU I10
HAKJIOHHOM TIOCKOCTH.

UccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHHU MPHU PABHOYCKOPEHHOM
JBIDKCHUHU 03 HavaJbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIU TMPU PABHOYCKOPEHHOM JBIKEHUU O€3
HayaJbHON CKOPOCTH ITyTH OTHOCSTCA KakK psJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MTPOMEXKYTKH BPEMEHU OJIMHAKOBHI.

HccnenoBanre 3aBUCHUMOCTH CHUJIBI TPEHUS CKOJBXKEHHUS OT CHJIbI
HOPMAJILHOTO JIaBJICHUSI.

Omnpenenenue kodpduieHTa TpeHUsT CKOJIbKECHHUS.

Onpenenenune KECTKOCTH NPYKUHBI.

Onpenenenue padOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBM)KCHHH Tela
M0 TOPU30HTAIILHON MOBEPXHOCTH.



10. Ompereniene  pabOTHl  CUJIBI  YIIPYTOCTH TIPU  TOIBEME Tpy3a C
MCIIOJIb30BAaHUEM HEMOJABMYKHOTO U MOABUKHOTO OJIOKOB.

11.M3ydyeHue 3akOHa COXPAHEHUS IHEPTUU.

Paznen 9. Mexannuyeckue KoJie0aHUs U BOJIHbI.

Konebarensnoe aemxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUiA: TIEpUOI,
4acToTa, aMIUIUTyAa. MateMaTU4eCcKnil U NMpyKUHHBIA MasTHUKU. [IpeBpaiieHue
SHEPIUH MPU KOJIeOATEIHLHOM JIBUKEHUMU.

3aryxawmonme  kKojeOaHus.  BbeiHyXaeHHble — KojeOanusa.  Pe3onaHc.
Mexanuyeckue BoJIHBL. (CBOWMCTBAa MeXaHMYEeCKMX BOJH. IlpomosibHblE U
nonepeyHble BOJIHBL. JInMHA BOJMHBI M CKOPOCTh €€ pacnpOCTPaHEHMUS.
MexaHunyeckue BOJIHbI B TBEPJIOM TEJI€, CEHCMUYECKUE BOJIHBL.

3ByK. I'poMKOCTB 3BykKa M BbicoTa TOHA. OTpaxeHue 3Byka. MH(ppa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronenue kojieOaHMUM TEI MOJ JEWUCTBUEM CHJIIBI TIHKECTA U CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii Tpy3a Ha HUTH U Ha TPy KUHE.

HaGmronenue BoIHY)ICHHBIX KOJI€OaHU U pe30HAHCA.

PacnpoctpaneHnne npo10JibHBIX U MTONEPEYHBIX BOJH (HA MOJEIHN).
HaOnroienrie 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pe30HAHC.

Jlabopamopnwie pabomel u onvimol.

1. Onpenenenre YacTOThl W TEpUOJAa KOJICOAHMM MaTEeMaTUYeCKOTO

AN

MasTHHKA.
2. OmpeneneHue 4acTOThI U Mieproia KoneOaHuil MpyKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NEPUOJa KOJEOAHUN MOJIBEUIEHHOTO K HUTH
rpy3a OT JIJUHBI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEpUOIa KOJIeOaHU MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IlpoBepka HE3aBUCHUMOCTHU NEepUoJia KojJeOaHUH Ipy3a, MOABEIIEHHOTO K
HUTH, OT MaccChl rpysa.
6. OnpIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJia  KojeOaHui
NPYKUHHOTO MasiTHHKA OT Macchl Ipy3a U )KECTKOCTH MPYKUHBI.
7. U3mepeHue ycKopeHus CBOOOJHOTO MaeHHUS.
Paszges 10. D1eKTpOMAarHuTHOE 1M0JI€ U JIEKTPOMATHUTHBIE BOJIHBI.
DIEKTPOMArHUTHOE  MOJIE.  ODJIEKTpOMarHuTHele  BOJHBIL.  CBOMCTBa
AIEKTPOMarHuTHeIX BOJH. [Ilkama »nekTpoMarHWTHBIX BOJH. Mcnonbp3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JUJISl COTOBOM CBSA3U.



OnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CpoiicTBa 2IEKTPOMArHUTHBIX BOJIH.

2. BoaHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomel u onvimol.

1. W3yyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C IMOMOIIBIO MOOHJIBLHOIO

TenedoHa.

Pa3pnen 11. CBeToBbI€ IBJICHUS.

JlyueBas  moxmens  cBeta.  Mcrounumkum ~ cBeta.  [IpsAmonuHenHoe
pacrnpoctpanenue cBera. 3atmenus CoisHua u JIynsl. OTpaxenue cBera. 1lnockoe
3€pKaJI0. 3aKOH OTPAKEHUS CBETA.

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

Jlunza. Xonx onyueir B JnuH3e. OnTuyeckass cucrtema (Qortoamnmapara,
MUKPOCKONIa M Tejeckoma. ['ya3 kak onTuyeckass cucrema. Bian3opykocTs H
JAJTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HetoToHa. Croxkenue
CIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpssMOTMHEWHOE pacpOCTPaHEHUE CBETA.

OTtpaxxenue cBera.

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

OnTryeckuil CBETOBO/I.

Xop nyuei B coOuparonieit JInH3e.

XO0J Iy4yer B pacCEeUBAIOIIEH JINH3E.

[Tomy4yenune n300paxeHu C MOMOIIBIO JTMH3.

[Tpuniun aevictBus doToarnmapara, MUKpPOCKOIA U TEJIECKOIIA.
10.Monens riaza.
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11.Pa3nosxxeHue 6enoro cBera B CIEKTP.

12.TTonyuenue 6enoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. UccnenoBanue 3aBUCMMOCTH yIJla OTPaKEHHsI CBETOBOIO Jiyda OT yrjia
naJeHusl.

2. U3yueHue xapaKTepuCTHK N300pakeHUs MIpeIMeTa B INIOCKOM 3epKalie.

3. UccnenoBanue 3aBUCUMOCTH yTJa MPEIOMIIEHUsI CBETOBOTO Jiy4ya OT yrIJia
NaJIeHUs] Ha TPAHULIE «BO3IYX—CTEKIIO».



4. TlomydeHue N300paKEHHI ¢ TOMOIIBIO COOUPAIOIIEH JTMH3BI.

5. Omnpenenenue (POKYCHOTO PacCTOSIHUS M ONTUYECKON CHIIBI cOOMparolen
JIVH3BI.

6. OmBbITHI 110 PA3TOKEHUIO OEJIOr0 CBETA B CHEKTP.

7. OnpITbl O BOCTPHUSATHIO LBETA MPEAMETOB MPHU MX HAONIOJACHUU Yepes3
[[BETOBbIE (DUIIBTPHI.

Pasznes 12. KBaHTOBBIC SIBJICHHS.

Omneitel Pe3eppopna v mianerapHas Mozenb atoma. Mogenbs atoma bopa.
Hcnyckanue u noranonieHue ceera aroMmoM. KBaHTel. JInHeHyaTsie CIEKTPBI.

PanunoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHusi. CTpoeHre aTOMHOIO
anpa. HyxioHHas wmoxaens aroMHoro sapa. Msorombsl. PaanoaxkTtuBHbIE
npespamenns. [lepuon momypacmnanga aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHBl COXPAHEHUs 3apsA0BOr0O MU MacCOBOTO YHCEI.
OHeprusi CcBsI3M aTOMHBIX sfep. CBsA3b MacCel M 3HEpruu. Peakuuu cHHTE3a U
nenenus saep. Ucrounuku sneprun ConHua u 3BE3 .

Snepnas sHepreruka. JeWCTBHA pPagMOAKTUBHBIX M3JIYYEHUNM HA JKHUBBIC
OpraHU3MBI.

Hemoncmpayuu.

CHexTphl U3y4YEeHHUS U TOTIIOIICHUS.

CnexTpsl pa3au4HbIX Ia30B.

CnekTtp Boaopoa.

Ha6mronenue TpekoB B kamepe Bumnbscona.

PaboTta cuéruyrka HOHU3UPYIOMINX U3ITyUESHHM.

Peructpauus u3iaydeHus NpUpOIHbIX MUHEPAIOB U MPOYKTOB.

Jlabopamopnuie pabomul u onvimol.

1. HaGmronenue CrlomIHbIX U JIMHEHYAThIX CIIEKTPOB U3ITyYSHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE SHEPIUM YACTHULBI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. H3mepenue paarnoakTUBHOTO (OHA.

IHoBTOPUTEIHLHO-00001IIAKO U MOTYJIb.

[ToBTOpUTENHEHO-0000IAOIMN MOAYJIb IPEIHA3HAUYEH JIJISi CUCTEMATU3ALMH
U 0000IIeHUs  MPEIMETHOrO  COACpPKAHUS U OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO NPU U3YyUYEHUHU BCETo Kypca (DU3MKH, a TaKKe JJIs MOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (¢u3uKe I o0ydarouumxcs,
BBIOPABILIKX 3TOT yU4EOHBIN MpeaMerT.

[Ipy M3ydeHUn JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIEYMBAECTCS JTOCTHKEHUE MPEIMETHBIX U
METaNpeJMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  0o0yueHus, GopMHUpyeTCs
€CTECTBEHHOHAYYHAs] TPAaMOTHOCTBh: OCBOEHUE HAYYHBIX METOJIOB HCCIENOBAHUS

Sk =



SBJIICHUNM TPUPOABl M TEXHHUKH, OBIAJCHUEC YMEHUSMU OOBSICHATH (U3HUECKHE
ABJICHUSI, NPUMEHSAS IIOJYyYECHHBbIE 3HAHUSA, pEIIaTh 3aJadyd, B TOM YHUCIE
Ka4€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMANBHO AESATEIBHOCTHBIM XApAKTEp JAHHOTO pa3jeiia peanu3yeTcs
3a CY4€T TOTO, UYTO OOyYalomuecs BBITIONHAIOT 3aJaHus, B KOTOPBIX WM
MpeaIaraeTcs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUM pacro3HaBaTh W HAY4YHO OOBSICHATH
(dbu3uYeCcKue SIBJICHUS B OKPY’KAIOIIEH MIPUPOJI€ U MOBCEAHEBHON KU3HMU;

WCIIOJIb30BaTh HAYYHBIC METOJIbI UCCIEAOBAHUS (PU3NUYECKUX SIBJICHUM, B TOM
YUCJIE 1JIA POBEPKHU THIOTE3 U MOJIYYEHHUS] TEOPETUUECKUX BBIBOJOB;

OOBSCHATh Hay4YHbIE OCHOBBI HamOOJIe€ Ba)KHBIX JOCTHUKEHUUA COBPEMEHHBIX
TE€XHOJIOTUH, HATPUMEDP, MPAKTUYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUS BCEX MU3BECTHBIX BUIOB
SHEPIUHU.



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

N3ydenne ¢u3MKH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMUs HAIMPABIICHO

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

B pesynbrare nzyuenus pu3MKM HA ypOBHE OCHOBHOTO 00IIIETr0 0Opa30BaHUS

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

1) naTpUOTHYECKOTr0 BOCTIMTAHMS:

- IPOSABJIICHUE MHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
(¢u3nyecKoil HayKu;

- IICHHOCTHOE OTHOIICHUE K JOCTHKEHUSIM POCCHUCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTH K aKTUBHOMY YYaCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHKEHUI
buzuky;

- OCO3HAHHE BAXXHOCTU MOPATBHO-3THUECKUX MPUHLUIIOB B JEATEIbHOCTH
YYEHOTO;

3) 3¢TeTH4eCKOro BOCIIUTAHMSL:

- BOCHPUSITHE ICTETHUECKUX Ka4eCTB (PU3NYECKON HayKu: €€ TapMOHUYHOTO
OCTPOEHHS], CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'O NO3HAHMSL:

- OCO3HaHUE IICHHOCTH (U3MUECKONM HAyKHM KaK MOIIHOTO HHCTPYMEHTa
MO3HAHHUSI MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAKHEUIIECH COCTABIISIOIICH
KYJbTYpBIL;

- pa3BUTHE HAay4YHOU JIIOOO3HATEIHLHOCTH, MHTEpECa K HCCIEA0BATEIIbCKOM
NESATENbHOCTH;

5) ¢opvmupoBaHMs  KYJbTYPbl 3I0POBbSI M  JIMOIMOHAJIBHOIO
0J1aronoJIy4ns:

- OCO3HaHUE IIEHHOCTH Oe3omacHOro oOpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuUil O€30MacCHOr0 TMOBEACHUS Ha
TPaHCHOPTE, HA JIOpOrax, C 3JIEKTPUYECKHM W TEIJIOBBIM O0OpYJOBaHUEM B
JIOMAITHUX YCJIOBUSIX;

- chOpMHPOBAHHOCTh HaBbIKa peQUIeKCHUU, TPU3HAHME CBOETO IpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y APYTroro 4eJI0BeKa,;

6) Tpy10BOT0 BOCIIMTAHMS:

- aKTUBHOE Yy4YacTHE€ B PEUICHHWU MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alui, Topoja, Kpas) TEXHOJOTUYECKON W



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

® - MHTEpeC K MPAKTUYECKOMY M3y4YeHUI0 Mpodeccuil, CBA3aHHBIX C (PU3UKOM;

e 7)3K0JOrH4eCKOro BOCIIMTAHUSA:

® - OpHUEHTAlUs Ha TpUMEHEeHHe (U3MYECKUX 3HAHUW JIS pEIIeHUs 3aaad B
obJlacTh OKpy’Karolel Ccpeapl, TUIAHUPOBAHUS IIOCTYNKOB M OLECHKH HX
BO3MOXHBIX TTOCJIEJCTBUM JIJIs1 OKPYIKAIOIIEH CPEbI;

® - OCO3HaHWE IIOOATBLHOIO XapakTepa AKOJOTHUECKUX MPOOIeM M MyTeu ux
pelieHus;

e 8) ajanTanuM K U3MEHSIOMIUMCH YCJOBUSIM COLUMAJIBLHOM U NPHPOIHOM
cpeabl:

® - MOTPeOHOCTh BO B3aMMOJICCTBUMM TIPU BBHITIOJHEHUH HCCICIOBAaHUN U
MPOCKTOB (HU3UYECKON HAMPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUIM
JPYTHX;

® - T[IOBBIIIEHUE YPOBHS CBOE€H KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUYECKYIO
JIESATCIILHOCTD,

® - OTpeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUH, B TOM YHCiEe (HOPMYITHUPOBATH
U7, TIOHSTHUS, TUTIOTE3bI O GU3UIECKUX OOBEKTAX U SIBJICHUSX;

® - oco3HaHUE Je(HUIIMTOB COOCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEH B 001acTH
buzuky;

® - I[UIAHUPOBAHHE CBOErO PAa3BUTHUS B MPUOOPETEHHWHU HOBBIX (PUIMUECKUX
3HAHUI;

® - CTpPEMJICHHE aHAJIU3UPOBATh U BBISIBISATH B3AaMMOCBS3U MPUPObI, OOIIECTBA U
SKOHOMHKH, B TOM YHUCJIE C UCMOJIb30BAHUEM (DU3NUECKUX 3HAHUI;

® - OILEHKA CBOMX JIEWCTBHM C YYETOM BIIMSHHAS Ha OKPYXAIOUIYI Cpexdy,
BO3MOJKHBIX TJI00aIbHBIX MOCICICTBUM.

METAINIPEIMETHBIE PE3YJIbTATbBI

B pesymbraTe OCBOEHHs mporpaMmbl MO (DHU3MKE Ha YPOBHE OCHOBHOTO
oOuiero oopazoBanus y o0ydaroierocsi 0ynyT cpopMupoBaHbl MeTanpeIMeTHbIe
pe3yJbTaThl, BKJIIOYAIOIIE T03HABaTEIbHbIE YHUBEPCAIbHbIE YUeOHbIe TEHCTBUS,
KOMMYHUKATHBHBIE  YHUBEpCAJIbHblE  y4eOHBIE  JEWUCTBUS,  PETYJIATUBHBIC
yHHUBEpCaJbHbIC yueOHbIE TCHCTBUA.

Ilo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

Bba3oBble JJoruueckue J1eficTBUA:



BBISIBIISAITH M XapaKTEepPU30BaTh CYIIECTBCHHBIC TPU3HAKA OOBEKTOB
(ssBNEHUN);

yCTaHABJIMBATh CYIIECTBEHHBINH MPU3HAK KJIACCU(DHUKAIIMN, OCHOBAHUS JUISI
0000IIIeHNS U CpaBHEHUS,

BBISIBIISATH 3aKOHOMEPHOCTH W ITPOTHBOPEYHS B pacCMaTPUBAEMBIX (paKTax,
JTAHHBIX ¥ HAOJIOICHUSIX, OTHOCAIIUXCS K (DU3UICCKUM SBIICHUSIM;
BBISIBIISATh TIPUYMHHO-CIICJICTBCHHBIC CBSI3M TPH W3YYEHUW (PU3HUECKHX
SIBIICHUHA W TIPOIIECCOB, JIENAaTh BBIBOJIBI C MCIIOJIb30BAHUEM JICTyKTUBHBIX
U WHIYKTUBHBIX YMO3AKIIOUCHUN, BBIJIBUTATh THUIIOTE3bI O B3aMMOCBSI3SIX
(bU3UYECKHUX BEIIMYHH,

CaMOCTOSITeJTILHO BBIOMPATh CIOCOO pelIeHus y4eOHOM (uznueckoi
3ama4n (CpaBHEHHE HECKOJIbKMX BApUAHTOB pEIICHUs, BHIOOp HamOolee
MOIXOJISIIIIETO ¢ YYETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHCB).

ba3oBble ucciieoBaTe/IbCKHe AeiiCTBUSA:

HCIOJI30BaTh BOMPOCHI KAK UCCIIEIOBATENBCKU HHCTPYMEHT O3HAHUS,
IPOBOJIUTH 10 CAMOCTOSATEIBHO COCTABJIEHHOMY IUIAHY OIIBIT, HECIOAKHBIN
(bU3NYEeCKU DKCIEPUMEHT, HEOONIbIIOe UCCIeI0BaHue (PU3NYECKOTO
SIBJICHUSI;

OIICHMBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HWH(MOpPMAIIHIO,
MOJYYEHHYIO B XOJ€ UCCIICIOBAHUS WM IKCTIEPUMEHTA;

CaMOCTOATETHLHO (POPMYIMPOBATH OOOOIIEHUS U BBIBOJIBI 1O pe3yJIbTaTaM
MPOBEAEHHOI0 HAOIOICHUS, OTIBITA, UCCIICIOBAHMS;

MPOTHO3WPOBATh BO3MOXKHOE JallbHEWIee pa3BUTHE  (U3UUECKUX
MPOIIECCOB, a TAKXKE BBIIBUTATH MIPEATIONIOKEHUS 00 MX PA3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTaXx.

Pabora ¢ unpopmanmeii:

MPUMEHSTH Pa3IUYHbIe METObl, MHCTPYMEHTBI U 3aMpPOCHI NPU MOUCKE U
oTOope MH(POPMALMM WIA JaHHBIX C YY4ETOM MpPEeMIOKEHHOW Yy4eOHOU
(bu3nYecKoi 3a/1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MH(POPMAIUIO
pa3IMYHBIX BUAOB U (HOPM Mpe/ICTaBICHHUS,

CaMOCTOSITENIFHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMy MpeacTaBieHUsS
uHbOpMallMl M WUIIOCTPUPOBATh peIIaeMble 3a7aud  HECIO0XHBIMU
CXE€MaMH, 1arpaMMaMi, MTHOU TpauKoi 1 X KOMOWHALIUSMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1CHCTBHSA:

B XOJ€ OOCYXIEHHUS Yy4yeOHOro MaTepuaya, pe3yJbTaToOB J1a0OpPaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYkKIaeMOil TEMBI U
BBICKA3bIBaTh HJIEW, HAlleJICHHbIE HA pEUICHHE 3a/Jayd U MOJAJIep:KaHue
OJ1arokenaTeNIbHOCTH OOIIEHUS;



COTIOCTaBIISAITh CBOM CYXICHUS C CYXACHHSIMHU JPYTHX YYaCTHUKOB
auanora, OOHapyKMBaTh Pa3INune U CXOACTBO MO3HIINIA;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHbMEHHBIX TEKCTAX;
MyOIMYHO TIPECTABIATh PE3yIbTAaThl BHIMOJIHEHHOTO (DU3MYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, IPOCKTA);

MOHMMAaTh W WCIOJB30BaTh  MPEUMYIECTBA  KOMAHIHOW U
WHANBUAYAIbHONH pabOThl MPH pEIICHUH KOHKPETHOW (Qu3udecKkon
poOJIEMBI;

MPUHUMATh eI COBMECTHOW JESITEIILHOCTH, OPTaHW30BBIBATh JACHCTBUS
no e€ MOCTIKEHHUIO: paclpedensiTh POy, OOCYXJIaTh MPOLECCH U
pPE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTIOJICH;
BBITIOJIHATH CBOIO YacTh paOOThI, TOCTUTAs] KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIpaBIEHUIO U KOOPAUHHUPYS CBOM JIEUCTBHS C JIPYTUMU
YJIeHAMU KOMaH/IbI,

OIICHMBATh Ka4eCTBO CBOCTO BKJIaJa B OOIIMA MPOIYKT IO KPHUTEPHSIM,
CaMOCTOSITENTEHO C(HOPMYITHPOBAHHBIM YUACTHUKAMHU B3aUMOICHCTBHUS.

PerynsiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiiCTBUSA

Camoopranuzanus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YUYEOHBIX CHUTYalUSX, TPEOYIOMIMX
IS pereHus: GU3nUecKux 3HaHUM;

OPUEHTUPOBAThCS B  PAJIMUHBIX  MOAXOAAaX TMPHUHATUS  PEIICHUM
(uHIMBUAYaJbHOE, MPUHATHE PEHICHUS B TPYIE, NMPUHATHE pPEIICHUN
rpynmnoi);

CaMOCTOSITENTFHO COCTaBJISATh AIITOPUTM pelieHUs (PU3NUECKOM 3aauu UITH
IUTaHa HUCCIEAOBAHUSA C y4ETOM HMEIOLINXCA PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh IIPEIJIaraéMble BAPUAHTHI PEIICHUM;
JieN1aTh BBIOOP 1 OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTpOJIb, IMOIMOHAJILHbIN UHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTYyallul U IpeiaraTh IUIaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTHKEHUS  (HEJOCTHIKEHHUS)  PE3yJIhbTaTOB
NeSATEeTLHOCTHU, J]aBaTh OLICHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JICSITEIHHOCTh (B TOM YHCJIE B XOJ BBITIOJHECHHS
(U3UYECKOTO  HCCIECIOBAaHWS WJIM IIPOEKTa) HA OCHOBE HOBBIX
00CTOATENIbCTB, WU3MEHMUBIIUXCS CHUTYallMi, YCTAHOBJIEHHBIX OIINOOK,
BO3HUKIINX TPYAHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIN U YCIOBUSIM;



® CTaBUTH ceOsl HA MECTO JIPYTrOro 4eJiOBeKa B XOJIe Cropa WU JIUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTrOro;

® [IpU3HABaTh CBOE MPaBO Ha OMIMOKY MpHU perieHuH HU3NIECKUX 33714 UITH
B YTBEPXKIACHHUIX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO JIPYToro.

IHNPEAMETHBIE PE3YJIBTATBI

K konIry o0yuenus B 7 Kjacce mpeMETHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JIOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOLITUXCA YMEHHIMA:

® UCMOJb30BaTh MOHATHS: (U3MUECKHUE M  XUMHUYECKUE  SBIICHUS,
HaAOJI0/IEeHNe, HKCIEPUMEHT, MOJelb, TUINOTe3a, €AMHMUIBI (PU3NUIECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbIe COCTOSIHUSI BeliecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHWYeCKoe JBIDKCHHE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAECKTOPHUsS, PaBHOAECUCTBYIOIIAS
cuJa, nedopmManus (ynpyras, IJIacTuyecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

e paznuyarh sBiAeHUS (Auddy3us, TEIIOBOE IBUKEHUE YAaCTHI] BEIIECTBA,
paBHOMEpPHOE  JBH)KCHHE, HEpPaBHOMEPHOE  JIBIDKCHHE,  HWHEPIHS,
B3aUMOJICMICTBUE TEJ, PABHOBECHUE TBEPHBIX TEJN C 3aKPEIUIEHHOM OCBIO
BpalleHMs, Mepefadya JaBJICHHUS TBEPABIMU TEJIAMH, >KUIAKOCTAMHU U
razamy, arMocepHOe JaBl€HHUE, IUIaBaHUE TeJ, IPEBpALLECHUS
MEXaHUYECKON PHEPruu) MO OMUCAHUIO MX XapaKTepPHBIX CBOMCTB W Ha
OCHOBE ONBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

® pacrno3HaBaTh NPOSBICHUE M3YYEHHBIX (PU3NYECKUX SIBICHUM B
OKpY’KalollleM MHpEe, B TOM uucie (U3MYECKUE SIBJICHUS B IPUPOJIE:
MIpUMEpPBI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B KUBOM M HEKHBOM
npupoje, ACUCTBUE CHJIBI TPEHUS B NPHUPOAEC M TEXHHUKE, BIUSHUE
aTMOC(EPHOro JIaBJICHUS Ha >KMBOW OpPraHu3M, IJIaBaHUE pbIO, phlyard B
TEJI€ YEeJIOBEKa, IPU 3TOM NEPEBOJIUTh NPAKTUUYECKYIO 3a]a4y B YUYEOHYIO,
BBIJIETISITH CYIIECTBEHHbBIE CBOWCTBA (MPU3HAKH) (DU3UUECKUX SIBICHUIA;

® OMNUCHIBaTh U3yUEHHBIE CBOMCTBA TeN M (PU3NUECKHUE SIBICHUS, UCTIOIb3YS
dbu3nyeckre BeIUYMHBI (Macca, 00BEM, IIOTHOCTH BEIIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEIHSISE CKOPOCTh, CUJIa YNPYTrOCTH, CUJIA TSXKECTH, BEC
Tena, CWJia TpeHus, JAaBieHue (TBEPAOro Tena, >KUIKOCTH, Tasza),
BBITAIKMBAIOIIAs CHJIa, MEXaHUYeCKass padoTa, MOIIHOCTb, IJIEYO CHUJIBL,
MOMEHT CHJIbl, KO3()(QUIMEHT TOJE3HOTO JEHCTBUS MEXaHU3MOB,
KMHETHYeCKass U TOTEHIMAJIbHAsT SHEPrus), MpPU OMNUCAHUU TPABUIHHO
TPaKkTOBaTh  (PU3MYECKUI  CMBICH  HUCHOJIb3YEMbIX  BEJIMYUH, UX
0003HAUYCHUS M EAUHHIBI (PU3UUECKUX BEIMYUH, HAXOAUTH (HOPMYIIHI,



CBSI3BIBAIOIIME JAHHYIO (DU3UUECKYIO BEJIMYUHY C JIPYTUMH BEIMYHMHAMM,
CTPOUTH TpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOWCTBA TN, (PU3MYECKUE SIBICHUS U IPOLECCHI,
WCIIOB3Ys MpaBUjia CIOXKEHHUs CUi (BIIOJb OJHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBWIO paBHOBECHUs phruara (0JoKa),
«30JI0TO€ TPAaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHMYECKOMN
SHEPruM, MpU ITOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aMKMCBIBATH €T0 MATEMATUUYECKOE BhIPAKEHUE;

OOBSICHATH (PU3UUECKUE SIBICHUS, IPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyaludl MPAKTHKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ omopoil Ha 1—2 M3yueHHBIX CBOMCTBA (HPHU3MUECKUX
ABJICHUM, (PU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemarb pacu€THble 3agaud B 1—2 JEUCTBUSA, MCIHOJB3yS 3aKOHBI H
dbopmyIibl, CBS3BIBAOIIME (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHalu3a
YCJIOBHSI 33/1a4M 3alUCHIBATh KPATKOE YCIOBHUE, MOJCTABIATh (GU3HUECKHUE
BEJIMYMHBI B (OPMYJIbl M TPOBOIUTH PAcU€Thl, HAXOJIUTH CIPABOYHbBIC
JaHHbIe, HEOOXOAUMBIE JIJIsl PEIICHMs 3a]a4, OLEHUBATh PEATMCTUYHOCTD
MOJTy4Y€HHOU (PU3NUECKON BETUYUHBI;

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PpEHINTh MPH MOMOIIU
(bu3NYECKUX METOOB, B ONIMCAHUU UCCIIEIOBAaHUS BBIIEIATH MPOBEPSIEMOE
npeanosjoxkenue  (TUMOTe3y),  pa3iuyaTh M HHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaxXOJWTh OIIMOKA B XOJie OIbITa, JAeNaTh
BBIBOJIbI 10 €T0 pe3yJIbTaTaM;

MPOBOJUTH OMNbBITHI IO HAOMIOJNEHUIO (PU3NYECKUX SIBICHUN WU
(uznyecKnx CBOWCTB TeJ: bopmyIUpoBaThH MIPOBEPSIEMBIE
MPEINOI0KEHUs, COOMPATh YCTAHOBKY U3 MPEJI0KEHHOTO0 000PYJ0BAHMUS,
3aMMChIBATh XOJ1 ONBITA U (DOPMYIMPOBATH BHIBOJIBI;

BBIIIOJIHATh TPSAMBIE U3MEPEHHUS PACCTOSHUS, BPEMEHM, MaccChl Telna,
o0b€Ma, CHJIBI M TEMIEPATyphl C MCHOJIb30BAHMEM aHAJIOrOBBIX U
nM(pOBBIX MPUOOPOB, 3aAMUCHIBATH IOKa3aHUs OPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHNUI;

IPOBOANUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJTHOM (PM3MUYECKOI BEIUUUHBI OT
JIPYrod € HCIOJIb30BAHUEM IMPSMBIX H3MEPEHHM (3aBUCMMOCTH IYTH
PaBHOMEPHO JBWXXYLIErocs Tela OT BPEMEHU [BHKEHUS TENa, CHIIbI
TPEHUSI CKOJIBKEHHUS OT Beca Tela, KadyecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CUJIBI TPEHUS OT IUIOLIAJAN CONIPUKOCHOBEHHUS TEJl, CUJIBI
YOPYTOCTH OT YUIMHEHHS MPY>KUHBI, BHITAIKUBAIOIIEH CUJIBI OT 00bEMa
NOTpYyKEHHON YacTH TeJla M OT IUVIOTHOCTH >KHUJIKOCTH, €€ He3aBUCUMOCTHU



OT TUIOTHOCTH T€Ja, OT TJIyOUHBI, HA KOTOPYIO OTPYKEHO TeJOo, YCIOBHI
TUTABaHMSI TEJl, YCIOBHI paBHOBECHs pbldyara M OJOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  Y4YEOHOro HCCIIEIOBAaHUSA, COOMpaTh YCTAHOBKY U
BBITMIOJHATh M3MEPEHUS, CIEAysl MPEeIIoKEHHOMY IUIaHy, (pUKCHpOBATh
pEe3yNbTaThl TMOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUJC
NPEUIOKEHHBIX TAaONHIl W TpaduKOB, JENaTh BBIBOJBI IO PE3yJIbTaTaM
WCCIICJIOBAHMS,

NPOBOJANTH KOCBEHHBIE H3MEpPEeHHsS (HU3MUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teja, CUila TPEHHS CKOJBKECHHUS,
JaBJICHWE  BO3JyXa, BHITAIKUBAIONIAs CHJIA, JeHCTByromas  Ha
HNOrpyXEHHOE B KHUJAKOCTh TeJ0, KOA()(UIMEHT MOoNe3HOro AeHCTBUs
NPOCTBIX MEXaHU3MOB), CIeAys NPEUIOKCHHON WHCTPYKIUU: TIPH
BBITIOJTHEHUH HW3MEPEHUI coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYHCIIATHh 3HAUCHUE HCKOMOW BEJIMYUHBI,

cOOJTI01aTh TIpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe ¢ J1abopaTOPHBHIM
00opyT0BaHUEM;

yKa3bIBaTh MPUHIIUIBI JACHUCTBUS TPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, IWHAMOMETD, COOOIIAIOIINECS COCYJIbI, OapoMeTp,
phIYar, IOJBMKHBIA 1 HETIOABM)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKTepU30BaTh TMPHUHIMIBI  JACHCTBUS HW3YYCHHBIX NPHOOPOB W
TEXHUUYECKUX YCTPOWCTB C OMOpPOH Ha WX OmucaHus (B TOM YHCIE:
MNOJIINITHAKN, YCTPOWCTBO BOJOIPOBOJA, TUIPABIWYECKUN IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, apEOMETP), UCTOIb3Ys 3HAHUS
O CBOHMCTBaxX (PM3MYECKUX SBIICHUH U HEOOXOIMMBIC (PU3MUECKHUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

MPUBOANTh  MpUMEpPhl  (HAXOAUTh  WHGOpPMAIMI0O O  MPUMEpax)
MPAaKTHYECKOTO HWCIONIB30BaHUs (DU3MUECKUX 3HAHWN B IOBCEIHEBHOMN
KU3HU A1 oOecriedeHnst 0€30MacHOCTU MpU OOpalieHnu ¢ nmpudopaMu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3JI0pPOBbS U COONIOCHUS
HOPM DKOJIOTUYECKOTO MOBEICHHSI B OKPY KaIoIIeH cpeie;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB HH(popmanuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TIOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIIUXCS
3HAHMK W TYTEM CpPaBHEGHUS Pa3IUYHBIX HCTOYHUKOB BBIICIATH
uH(MOpMAIUIO, KOTOpas SBJSIETCS MPOTHBOPEYMBON WU MOXKET OBIThH
HEJI0CTOBEPHOI;

WCTION30BaTh MPH BBIMOJHCHWN YYEOHBIX 33JaHU HAYyYHO-TOMYJISIPHYIO
auTepaTypy  (QHU3MYECKOro  COAEpIKAaHMs, CIPABOYHBIE MaTepHAaIbI,
pecypchl cetu MIHTepHET, BIaAeTh MpUéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBanus HH(POPMAITUN U3 OAHOU 3HAKOBOM CHCTEMBI B IPYTYIO;



e CO3/1aBaTh COOCTBEHHBIC KpaTKUE MUCHMEHHBIE W YCTHBIE COOOIIEHUs Ha
OCHOBE 2—3 UCTOYHUKOB MHGOpMAINKU (HU3UUYECKOTO COAEPKAHUS, B TOM
qyyucie MyOJIUMYHO AeNaTh KpaTKUe COOOIIEHUSI O pe3yJibTaTax MpPOEKTOB
WM Y4YeOHBIX HCCIEJOBAHUM, TPU HSTOM TPAMOTHO UCIIOIb30BaTh
W3YYCHHBIM TOHATUIHBIA ammapar Kypca (HU3uUKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3CHTAIUEN;

® [IpU BBINOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIEIOBAHUN paclpeiensTh
00s13aHHOCTH B TpyMNeE B COOTBETCTBUM C IMOCTaBJICHHBIMHU 3aJadyaMu,
CI€AUTh 3a BBINOJHEHUEM IIJlaHAa JCUCTBUM, aJeKBaTHO OIIEHUBATh
COOCTBEHHBIH  BKJIAJ B  JIEATCILHOCTh  TPYMIBI, BBICTPAWUBATH
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K koHIry o0yueHus B 8 Kkjacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHU:

® CMOJIb30BaTh MOHATHS: Macca U pa3Mephbl MOJIEKYJI, TEMJIOBOE JABUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTALITUYECKUE U
amop(HBIE TeNa, HACHIIICHHBIM W HEHACHIIICHHBIM TMap, BIAKHOCTH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSA OHHEPrus, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsi]l, IEKTPUUECKOE IMOJIe, TPOBOIHUKU
U JUAJEKTPUKH, MOCTOSHHBIN 3JIEKTPUUYECKUNA TOK, MATHUTHOE MOJIE;

® paziInyarh ABJICHUS (TEIUIOBOE pacCUIMpPEHUE M CKaTHe, TeIionepenaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBAaHHUE, KAWJUISIPHBIE SBJICHUS, UCIIAPEHUE,
KOHJICHCAIUsl, IUIABJIEHUE, KpUCTauM3auus (OTBEpIAEBAHUE), KHUIIEHUE,
Teronepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKLIHS, U3ITy4YEeHHE),
ANIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3aPsAI0B, ACUCTBUS IJIEKTPUUECKOTO
TOKAa, KOPOTKOE€ 3aMbIKaHUE, B3aUMOJCHCTBUE MATHUTOB, JIECHUCTBUE
MarHUTHOTO TOJIsI Ha TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT WHTYKIIHS)
[0 OINMCAaHMK HMX XApPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UYECKOE SIBJICHUE;

® pacro3HaBaTh TMPOSIBICHUE M3YYEHHBIX (PU3NUECKUX SIBJICHUUA B
OKpY’KalollleM MHUpe, B TOM 4YHucie (U3UYECKHUE SIBIICHUS B TMPUPOJE:
MMOBEPXHOCTHOE HATSHDKEHUWE W KANWUIAPHBIE SIBJIEHUS B MPHUPOJIE,
KpUCTAJUIbI B mpupone, uziydeHue ConHua, 3aMmep3aHue BOIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JIEKTPUUYECKUE
SABJIEHUSI B atMocdepe, SJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3eMiid, Jpeid MOIIOCOB, POJIb MArHUTHOTO TOJS IJs KH3HU Ha
3emuie, MONSIPHOE CUSIHUE, TIPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJIEATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (U3UUECKUX
SIBIICHUIM;



OMMKCHIBATh M3yUCHHBIE CBOMCTBA TEN U (PU3NUYECKUE SBJICHHUSI, UCTIOIb3YS
bu3nyeckue BEeIUYHMHBI (TEMIIEpaTypa, BHYTPEHHSSI YHEPrusi, KOJIUYECTBO
TEIUIOThI, YJEJbHAsI TEIUIOEMKOCTh BEIIECTBA, YJACJIbHAsA TEIUIOTa
IUIaBJICHUS, YJeNIbHas TeIUloTa NapooOpa3oBaHMs, yJAedbHas TEIUIOTa
CropaHusi TOIUIMBA, KOAD(UIIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOU
MAalllMHbl, OTHOCUTEJbHAs BJIAXHOCTh BO31yXa, 3JIEKTPUUECKUW 3aps,
CUJla TOKA, AJIEKTPUUECKOE HAIpSXKEHUE, CONPOTHUBJIEHHE MPOBOJIHUKA,
YACIbHOE  CONPOTUBIEHUWE  BEIIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOT0 TOKAa), NpPU  ONHUCAHUM TMPAaBWIBHO  TPaKTOBAaTh
(bu3HYEeCKUl CMBICI MCHOJb3YEeMbIX BETUYHH, O003HAYEHUS U €IUHUIIBI
(U3MYECKUX BEIWYUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEIMYMHY C JPYTMMHU BEIMYUHAMH, CTPOUTH TpapuKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBA TeJl, (U3MYECKUE SIBICHUS U TIPOIIECCHI,
WCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHUU
CTpOEHUs BellleCTBa, MPUHLHUII CYNEPHO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMs 3apsiia, 3akoH OMma JiJIs yJacTKa 1enH, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpAaHEHWs JHEPruu, IIPpU OSTOM J1aBaTh
CJIOBECHYIO0 (DOPMYJUPOBKY 3aKOHA W 3aIlMCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSCHATh (PU3MYECKHUE MPOLIECChl M CBOMCTBA Tejl, B TOM YHCIE U B
KOHTEKCTE CUTYAI[ui MPAKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BbISABISATH
MPUYUHHOCIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JIOrMYeCcCKUx
[1aroB ¢ Omnopod Ha 1-2 W3yYEHHBIX CBONCTBA (PU3WYECKUX SIBIICHU,
(buU3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJayd B 2—3 JIEUCTBUS, HCIIONb3YysS 3aKOHBI M
bopmybl, CBs3bIBaIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHajIu3a
YCIIOBHS 3aJlaud 3allUChIBATh KPAaTKOE YCIOBHE, BBISBISITh HEIOCTATOK
JaHHBIX JUISI pEIIeHWs 3a7add, BBIOMpATh 3aKOHBI W (HOPMYIIHI,
HEoOXoauMble Ui €€ pEelIeHHs, MPOBOAWTH pacy€Thl W CPABHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BEIMUYUHBI C U3BECTHBIMU JaHHBIMU;
pacrio3HaBaTh NPOOJEMBI, KOTOPhIE MOXKHO PEIIUTh TMPU TMOMOIIU
(bU3UYECKUX METOJIOB, HCIOJb3Yysl OMHCAHWE HCCIICIOBAHUS, BBIACIATH
MPOBEPSIEMOE  MPEANOJIIOKEHUE, OLECHUBATh MPABUIBHOCTH IOPSIKA
MIPOBEICHUS UCCIEN0BAHMS, J€TaTh BBIBOBI;

MPOBOJUTh OMBITHI 1O HAOMIOJNEHUIO (PU3WYECKUX SBICHUN WU
(hbU3UYECKUX CBOMCTB TeJ (KaUJUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3J/lyXa OT €ro o0bEma, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUA U
HarpeBaHusl MpU H3IYUYCHHH OT I1BETa H3JIy4arolle (TOorjomaromein)



MIOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIEPATYPHI KUAKOCTH U
wiomaan €€ TOBEPXHOCTH, DJIEKTpU3alMs Tel ¢ B3aUMOJECHCTBUE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJIEUCTBHE IOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3allisl MAarHUTHBIX TOJE€Hd TOCTOSHHBIX MAarHUTOB, JEHCTBUS
MarHuTHOTO MOJII HAa MPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHUTA,
CBOMCTBa DdJEKTPOJABHUTATENsl IMOCTOSHHOTO TOKa): (OpMyIHpOBATH
MpOBepseMbIe MPEANOJIOKEHHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOIO
000py10BaHUs, ONMUCHIBATH X0/ ONBITA U (DOPMYJIUPOBATH BBIBOJIBI;
BBIMIOJHATh  MOpPSIMbIE  U3MEPEHUS  TeMIEpaTypbl,  OTHOCUTEIbHOMU
BJIQXHOCTH BO3/lyXa, CWJIbl TOKAa, HANpPSDKEHHS C HCIOJIb30BAaHUEM
aHAJIOTOBBIX NPUOOPOB U JATYMKOB (DM3MYECKUX BEIUYUH, CPABHUBATH
pe3yNbTaThl UBMEPEHUN € YUETOM 3aJJaHHON aOCOMIOTHOM MOrPENIHOCTH;
MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUECKON BEIMUUHBI OT
Apyrod ¢ HCHOJB30BAHMEM MPSIMBIX HM3MEPEHHl  (3aBUCHUMOCTH
CONMPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJAH IONEPEYHOrO
CEYEHMs U yAEJIBHOIO COITPOTHUBIICHHS BEIECTBA MPOBOIHHUKA, CHUIIBI TOKA,
UAYIIEr0 4epe3 TMPOBOAHHMK, OT HANpsDKEHHs Ha  [POBOJIHHUKE,
UCCJIEIOBAHUE TIOCIEOBATENIbHOIO M MapajyieIbHOTO  COEIMHEHHM
MIPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBaHUE, COOMPATh YCTAHOBKY H
BBITIOJIHATh W3MEPEHHUS, CIENysl MPeIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl TOJYYEHHOM 3aBUCHUMOCTH B BHUAEC TaOnull U TpaduKoB,
JIeJ1aTh BBIBOJIBI 10 pE3yJIbTaTaM MCCIIEA0BAHMS;

MPOBOJUTh KOCBEHHbIE HU3MEpeHUs (U3MYecKux BeIUYUH (ylaenabHas
TEIJIOEMKOCTh ~ BEILIECTBA, COMPOTUBJIEHUE MPOBOJAHMKA, padoTra U
MOIIIHOCTh 3JIEKTPHUYECKOr0 TOKa): IUIAHUPOBATh H3MEPEHHs, COOMpaTh
HKCIIEPUMEHTAJIbHY0 YCTAHOBKY, CIIEIys NPEUIOKEHHON MHCTPYKUUU, U
BBIUMCIISATH 3HAUEHHUE BEJINYUHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

XapakTepu30BaTh TMPUHIMIBLI  JCUCTBUS HM3YYEHHBIX NOpUOOpPOB U
TEXHUYECKUX YCTPOHCTB C OMNOPOM HA KX ONUCaHUsA (B TOM YHCIE:
CUCTEMA OTOIUIEHHS JOMOB, THTPOMETp, MapoBas TypOHHA, aMIIEpMETD,
BOJIBTMETP, CUETUYMK JIJIEKTPUUYECKOW 3HEPrUH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPHI, HArpeBATENIbHBIE AIEKTPOIPUOOPHI (IPUMEPHI), IEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA),
UCTIONIB3YSl 3HAHUA O CBOMCTBaX (U3WYECKUX SIBJICHUM M HEOOXOAMMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacmo3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOWCTBA U HU3MEPUTEIHHBIC
npuboOpsl 1O CXeMaM ¢ CXEMaTUYHBIM PHUCYHKaM  (3KUJKOCTHBIM



TEPMOMETP, TEPMOC, TICHXPOMETP, TUTPOMETP, IBUTATENh BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTABJIATh CXEMbI JJIEKTPUUYECKHUX
1ernel ¢ MmocjaeA0BaTeIbHBIM 1 MapajuIeIbHBIM COSAMHEHUEM DJIEMEHTOB,
pasnuyasi yCIOBHBIE 0003HAYCHHS JIEMEHTOB JICKTPHUECKHUX TCTICH;

e TMPUBOAUTH TNpUMEpPHl  (HaXOAWTh HHPOPMAIIMIO O  TPHUMEPAX)
MPAKTUYECKOTO HCIOIb30BaHUA (PU3NYECKHX 3HAHUN B IOBCEIHEBHOU
KU3HU I oOecrieueHrs 0€301MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMH H
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHs 30POBbS H COONIOACHUS
HOPM SKOJIOTUYECKOTO TTOBEJCHUS B OKPY KAIOIIEH CpeJie;

® OCYIIECTBIISATh TMOWUCK HWHGOpMauu (U3HUYECKOTO COJIEpKaHUS B
NuTepHeTe, Ha OCHOBE HWMEIOIIMXCA 3HAHMM W TYTEM CpPaBHEHUS
JOTIOHUTENIbHBIX ~ MCTOYHUKOB  BBLACNATH  MH(MOpMaIuio, KoTopas
SIBJISICTCSI IIPOTUBOPEUYNBOM MITH MOXKET OBITh HEJOCTOBEPHOM;

® WCITOJIb30BATh MPH BHITOJHCHUH YUCOHBIX 3aJaHU HAYYHO-TIOMYJISIPHYIO
TUTEPATYpPy (PU3AYECKOTO COJEP)KaHMsI, CIPaBOYHBIE MaTEPHAIIbI,
pecypchl cetu MHTEpHET, BlageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMAIIMU U3 OAHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

® Co37aBaTb COOCTBEHHbIC NMUCHBMEHHBIE U KpPATKHE YCTHBIE COOOIICHMS,
o606mass wHOpPMAIMIO M3 HECKOJBKHUX HMCTOYHMKOB (HU3UYECKOTO
comepKaHWs, B TOM 4YHCJIE€ MyOJIHMYHO TIPEICTaBIATH PE3yIbTaThI
MPOCKTHOM WJIM HMCCIIEOBATEIBCKON NEATEIbHOCTH, TIPH 3TOM TPAMOTHO
UCIIOJIb30BaTh W3YUYEHHBIM TOHATHIHBIA anmapat Kypca (Qu3ukw,
COMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTALINEH;

® [IpU BBHINOJHEHWHW YYCOHBIX TPOEKTOB M HCCIEAOBAaHUN (HU3HMUCCKUX
MIPOIIECCOB  PaCHpeesaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHM C
MMOCTABJICHHBIMU 33/1a4aMU, CJICIUTH 32 BBHIMOJHECHUEM TUTaHA JIEHCTBUHA U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHUBAaTh COOCTBEHHBIH BKJIAJ B
JeSITENbHOCTD IPYIIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICUCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHIy 00yueHus B 9 Kjacce peMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIINXCS YMEHUH:

® UCIIOJIb30BaTh TMOHATHSA: CHCTeMa OTcuéra, MaTepuaylbHas TOYKa,
TPaeKTOpPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO NBIKCHHMS, AehopMalius
(ympyras, mnjgacTU4eckas), TpPEHHE, LIEHTPOCTPEMHTENIbHOE YCKOPEHHE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP TSHKECTH, a0COIIOTHO TBEPIOE TEo,
IEHTP TSDKECTH TBEPJOTO Telia, PAaBHOBECUE, MEXAHMUECKHUE KOJICOAHUS U
BOJIHBI, 3BYK, MH(PA3BYK U VYJIbTPA3BYK, IJIEKTPOMArHUTHBIC BOJHBI,
IKajga 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1abHO30PKOCTb,



CHEKTpPbI UCIYyCKaHMs U MOTJIOLIEHUs, aib(a, OeTa- U raMMma-u3nydeHus,
W30TOIIBI, IAEPHAS] DHEPIETUKA;

pasznuyarh SIBJI€HHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MNPSAMOJUHEHHOE
IBUKEHUE, PABHOYCKOPEHHOE MPSAMOJIUMHEHHOE JBW)XEHHE, CBOOOAHOE
NaJICHUE TeJI, PABHOMEPHOE JIBUKEHUE 110 OKPY’KHOCTH, B3aHMMOJIEHCTBHE
TEJ, peaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMXKEHME (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOAHHUs), PE30HAHC, BOJHOBOE JIBH)KEHHE, OTPAKEHUE
3BYKa, NPSIMOJIMHEWHOE PacnpoCTpaHEHUE, OTPAXKEHUE U MPETOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pPa3lioKeHHE OeJIoro cBeTa B
CHEKTP M CJIOXKEHUE CHEKTPAIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAasl PaJMOAKTUBHOCTb, BOSHUKHOBEHHE JMHEHYATOrO CIEKTpa
U3ITyYEHHs]) 10 ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBICHHE;

pacrno3HaBaTh MPOSIBJICHHE M3YUYEHHBIX (U3MUECKUX SBJICHUM B
OKpy’XarolieM Mupe (B TOM uuciae (PU3MYECKHE SBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIaHeT COIHEYHON CHUCTEMBI, pEAKTHUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSTUE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKHUE SIBICHUS B MpHUpOJie, OMOJIOrMYECKOe JEHCTBUE BUAMMOTIO,
yJIbTPaUOJETOBOIO M PEHTICHOBCKOI'O M3JIy4EHHMH, €CTECTBEHHBIN
PaJAMOAKTUBHBIN (POH, KOCMHYECKHE JIy4Yd, PaJUOAKTUBHOE H3IIyYEHHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJMOAKTUBHBIX H3JIyYEHUU Ha
OpraHM3M 4eJIOBeKa), MPH ATOM IEPEBOAUTh MPAKTUYECKYIO 3ajadyy B
y4eOHY10, BBIACIATh CYILIECTBEHHbIE CBOMCTBA (IPHU3HAKM) (PU3NUECKUX
SIBIICHUIA;

OMKCHIBATh MU3yUYEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SBIICHHS, UCIIOIb3YS
(¢u3nYecKue BEIWYUHBI (CpEeIHss M MIHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBHDKCHHM, YCKOPEHHE, MEPEMEILIEHUE, IMyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CWIa YNPYTOCTH, CUIa TSKECTH, YCKOPEHHE
CBOOOJHOrO TMAJEHUsl, BEC Tela, HUMIYJbC Tejd, HWMILYJIbC CHUJIbL,
MexaHuveckas padoTa M MOIIHOCTb, NOTEHLMAJIbHAs JHEPrus Tena,
MOJIHATOrO HAJl MOBEPXHOCTHIO 3€MJIM, NOTEHIMAIbHAS 3HEPIUsl CKATOU
IIPY’KUHBI, KHHETHYECKas SHEPIus, IOJHAas MEXaHW4YecKas DSHEpIus,
NEepPHOJl U YacToTa KoJieOaHUM, IJTMHA BOJIHBI, TPOMKOCTh 3BYyKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTesIb NPEIOMIICHUS CPEAbl), IPU OMUCAHUU
NPaBWIBHO TPAKTOBATh (PU3MYECKUN CMBICT HUCHOJIb3YEMBIX BEJIUYMH,
0003HaUYEHUs M EAUHULBI (PU3NYECKUX BEJIMYUH, HAXOAUTh (HOPMYIIbI,
CBSI3BIBAIOIME JAAHHYIO (DU3UUECKYIO BEJIMYMHY C JIPYTMMH BEIMYMHAMU,
CTPOUTH I'papyKM U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;



XapaKTepu30BaTh CBOICTBa Tes, (PU3UUECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HPHEPTUH, 3aKOH BCEMHUPHOTO TATOTECHHS,
OPUHIMI CYNEpPHO3ULMH CWJI, NPUHIMI OTHOCUTEIbHOCTH [ amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHHUsI 3apsJ0BOr0 U MacCOBOT'O YHCEI
IpU SIIEPHBIX PEAKIUAX, MPU ATOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3aIUChIBaTh €r0 MaTEMATUYECKOE BhIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CUTyalud NPAKTUKOOPUEHTHUPOBAHHOTO XApAKTepa: BBISABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKUX
[IaroB ¢ OMOpod Ha 2—3 HM3YyYEHHBIX CBOMCTBA (PU3MYECKUX SIBIICHUI,
(bU3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (Omuparoluecs Ha cucrtemy wu3 2-3
YpaBHEHUI), UCTIOJIb3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE (PU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 33JauM 3alKChIBaTh KpPaTKOE
yCIIOBUE, BBISBIATh HEIOCTAIOIINME WM U30BITOUHbIE JaHHbIE, BHIOUPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE UISI pEIICHUs, TPOBOAUTH PACUETHI U
OLICHMBATh PEAIMCTHUYHOCTh IMOJYYEHHOTO 3HAY€HUd (PU3HUECKOU
BEJINYMHBL;

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PpEHINTh MPH MOMOIIU
bu3NYECKUX METOMOB, HCIONb3Yysl OMHCAHHE HCCIEIOBaHUS, BBIACIATH
IIPOBEPSEMOE IPEANOJIOKEHNE, OLICHUBATh IMPABWIBHOCTh IOpsAJKa
MPOBEICHUS]  UCCIENOBAaHUs, JIeaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHUI U OIBITOB;

MPOBOJUTH OMNbBITHI IO HAOMIOJNEHUIO (PU3NYECKUX SIBICHUN WU
(¢u3NYecKuX CBOMCTB Ten (M3ydyeHue BTOporo 3akoHa HproTOHa, 3aKOHa
COXPaHEHHUsI HHEPruH, 3aBUCHUMOCTh NEpHUoAa KojJeOaHUN MpyKHMHHOTO
MasTHUKA OT MAaccChl TPy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILTUTYAbl MaJIbIX KOJ€OaHUH, MPAMOJIMHEMHOE PaCIIPOCTPAHEHHUE CBETA,
pasnokeHue Oeyoro CBeTa B CIEKTpP, U3YUYEHUE CBOWMCTB M300pakKeHHS B
IUIOCKOM 3€pKajie U CBOMCTB HM300pakeHUs NpeaMeTa B coOuparoiiei
JUH3e, HAOJIOJIEHUE CIUIOMIHBIX M JIMHEHYaThIX CHEKTPOB H3IIyUCHHUS):
CaMOCTOATENbHO CcOOMpaTh YCTAHOBKY W3 M30BITOYHOTO Habopa
o0Opy0BaHus, ONHUCHIBATh XOJ ONbITAa M  €ro  pe3yJbTaThl,
(bopMyIIMpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
cCpeqHee 3HAueHHE H3MepseMoll BenuuuHbl ((POKycHOE paccTosiHue
cobuparomieit JUH3bI), O0OOCHOBBIBaTH BBIOOpP crocoba H3MEpPEeHHS
(M3MepUTeNbHOro Mpudopa);



MPOBOJUTh HCCIIECIOBAHUE 3aBUCUMOCTEH (PU3WYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHHM (3aBUCMMOCTh MYTH OT BPEMEHU
Py PaBHOYCKOPEHHOM JIBIDKCHMHM 0O€3 HadaJbHOW CKOPOCTH, TMepuoia
KOJICOaHMI MaTeMaTHYeCKOr0 MAasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yrila OTpaXEHWs CBETa OT yrila MaJeHUs W yria MPeIOMJICHHUS OT yIJia
najieHus): IUJIAHUPOBAaTh HCCIEAOBAHHE, CaMOCTOATENBHO COOMpATh
YCTaHOBKY, (UKCHpPOBaTh pE3yJbTaThl  IOJYYCHHOW 3aBUCHMOCTH
(u3MYeCKUX BEIWYUH B BHUAE TaOIUIl U TpadUKOB, JeiaTh BBIBOJBI MO
pe3ybTaTaMm HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPEHUsS] (PU3MYECKHX BEIWYUH (CpemHsis
CKOPOCTh M YCKOpEHHE Tella TMpPU PABHOYCKOPEHHOM JIBIKCHUH,
YCKOpPEHHE CBOOOJHOTO MajeHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIMEHT
TPEHUSI CKOJBKCHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YACTOTA M
nepuosi KoneOaHWii MaTeMaTH4eCKOro W TMPYKWHHOTO MAasTHUKOB,
ONTUYECKas CWiIa COOMpAaroIie JIMH3BI, PAJAUOAKTHBHBIA  (OH):
IUIAHUPOBATh HM3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUs, CIICAYys MPEAIOKCHHOW MHCTPYKIMH, BEIYUCIIATH
3HAYEHWE BEIMYMHBI M aHATM3UPOBATH TIOJYYCHHBIE PE3YIHTATHI C YIETOM
3aJJaHHOU MOTPEIIHOCTH U3MEPEHHU;

cOOJTI01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe ¢ J1abopaTOpPHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIE MPU3HAKA HW3YYEHHBIX (U3UYECKUX MOJeeil:
MaTepuaibHasi TOYKa, a0CONIOTHO TBEPAOE TENO, TOYEUHBIH HCTOYHUK
CBETa, JIy4, TOHKas JWH3a, IUTAHETapHAs MOJCIb aroMa, HYKJIOHHAas
MOJIeJIb AaTOMHOTO SI/PA;

XapaKTepu30BaTh TMPUHIMIBI  JACHCTBUS HW3YYEHHBIX TPHOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA UX OMUCAHUSA (B TOM YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUS U YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oToanmapar, ONTHYESCKHUE CBETOBOIBI,
CIIEKTPOCKOT, JO3UMETP, Kamepa BuibCoHA), HCMOIB3YysS 3HAHUS O
CBOMCTBaX (PU3WYECKUX SBICHUH ©W  HEOOXOoAuMble (pu3MUecKue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMaTHYHbIE PUCYHKH M3YYEHHBIX TEXHUUYECKHX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMYECKHX IPOIECCOB
IpU  pPEIICHUH YYCOHO-TIPAKTUYCCKUX 3a]ad, ONTHYECKHE CXEMBI IS
MOCTPOCHUS U300paXKEHU B MIIOCKOM 3€pKalie U COOMparolliel JTNH3E;
OPUBOAUTH  MpUMEpPhl  (HAXOAUTh  WHGOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUA (PU3NUECKHX 3HAHUN B IOBCEIHEBHOU
KU3HH U1l obecrieueHus: 0€30MacHOCTH MIPU OOpaIlleHHH ¢ TIPUOOpaMu U



TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS U COONIOACHUS
HOPM 3KOJIOTHUYECKOTO ITOBEJECHUS B OKPYIKAIOILIEH CPEE;

OCYUIECTBJISATh TMOUCK HMHPOpMaUUU (PU3UYECKOTO COJAEPKAHUS B
HNHTepHeTe, caMOCTOATENBHO (hOPMYIUPYs MOMCKOBBIN 3alpoC, HAXOIUTh
MyTH ONpeeNIeHUs] JOCTOBEPHOCTH IMOJyYeHHON MH(OpMalM1 Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh IIPU BBINOJIHEHWN Y4E€OHBIX 33JaHUIl HAyYHO-IOMYJISIPHYIO
AUTEepaTypy  (PU3MUECKOro  COAEpKaHMs, CIPaBOYHBIE MaTepHabl,
pecypchl cety MHTEpHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeobpazoBanusi HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIC MHCHMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE
uHGOpMallMd U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOrO COAEpIKAHMA,
nyOJIMYHO HPEACTABIATh PE3yIbTaThl IPOSKTHOW WM UCCIIEI0BATENbCKON
NESTENbHOCTH, TMPU OSTOM TPaMOTHO  MCIOJb30BaThb  U3YYEHHBIN
MOHATUUHBIM anmapar KM3y4yaeMoro paszjena (U3HKd U CONPOBOXKAATH
BBICTYIUICHHE TIpe3eHTanuel ¢ ydé€ToM o0coOeHHOCTEeH ayAuTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
KoHTposbHbI IIpakTu4yeckue
n/n NMporpamMmbl Bcero o0pa3oBaTejibHbIE
e padoThbI padoThbI
pecypcsl
Pa3nen 1. ®usuka u eé posib B IO3HAHUHU OKPY:KAIOIIEro MUpa
bu6mmoreka [JOK
1.1 o - 2
VSHKE = HayKa O NPHpOAC https://m.edsoo.ru/7f416194
Bbu6mmorexa [JOK
1.2 ®OU3NYECKUEe BEIUINHBI 2 1
https://m.edsoo0.ru/7f416194
1.3 EcTecTBeHHOHAaYYHBINM METO/, IIO3HAHUS 2 1 bubmorexa HOK
' Y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [lepBoHayasibHbIe CBeJeHHS] O CTPOEHUH BellecTBA
Bbu6mmorexa [JOK
2.1 C 1
TPOCHHE BEIECTBA https://m.edsoo.ru/7f416194
27 JBr>KeHME U B3aUMOJIEVCTBUE YaCTHI] ) 1 bubnuorexa [JOK
' BEILIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
FPETATHEIE COCTOAMAA BEECTa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pa3pen 3. /IBu:xeHne u B3auMojieiicTBHE TeJl
bu6 K
3.1 MexaHnueckoe IBUKEHUE 3 nommotexa O

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

bu6mmoreka [IOK
3.2 Mepuus, macca, IIOTHOCTE 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
. .B 14 2
33 Cra. Bret cut https://m.edso0.1ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. /laBieHne TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Hasnenue. [lepenaya nqaBnenust TBEpAbLIMU 3 bubmuoreka [JOK
’ TeJIaMHM, )KUJKOCTSIMH U Ta3aMu https://m.edso0.1ru/7f416194
bubmnoreka [IOK
4.2 JlaBIICHHE KHAKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
4.3 ATmocepHoe aBienne 6 https://m.eds00.1u/7f416194
44 JlelicTBUE KUJKOCTH U Ta3a HA MOrPYyKEHHOE 7 3 bubmuoreka [JOK
) B HUX TEJIO https://m.edsoo0.1ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora 1 MOIIHOCTB. JHeprus
bu6nmorexa [JOK
> Pabora n momtsocTs 3 ! https://m.edso00.ru/7f416194
bu6nmnorexa [JOK
32 Hpoctrie MexaHH3MbI > ! https://m.edsoo.ru/7f416194
bubmnoreka [IOK
33 Mexanmeckas SHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 68 12



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

8 KUIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM ungposbie
Ne i/m P Konrtpoubnsie | IIpakTnyeckue (g )
NMPOrpaMmmbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcebl
Pa3znea 1. TensioBble siBJ1eHUs
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa HOK
) P B https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
1.2 Tenonere mpoueccs! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nen 2. DaexkTpuyeckue 1 MArHUTHbBIE SIBJIEHUS
21 DNeKTpUYECKHE 3apsiibl. 3apsyKEHHbIE Tela . 1 bubmuoreka [JOK
' Y UX B3aUMO/ICMCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuotexa [JOK
2.2 IToCcTOsIHHBIN 2IEKTPUYECKUNA TOK 20 2 7 hitps://m.cdsoo.w/7f418 1 ce
bu6mmoreka [IOK
2. M 1 1.
3 ATHHTHBIC ABJICHHA 6 > https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 2 4
JICKTPOMATHHTHA HHAYKIMA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10O ITPOIT'PAMME 68 4 14.5



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

9 KUIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/m Konrtpoubnsie | IIpakTnyeckue
NMporpamMMmblI Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexannuyeckue siBJ1eHUsA
L1 MexaHu4eCcKOe IBMKCHUE U CIIOCOOBI €0 10 1 bubmuoreka [JOK
' OIHCaAHMS https://m.edsoo.ru/7f41a4a6
but6mmoreka [{OK
1.2 B3aumopeiictBue Te 20 1 3
MOACHCTBHE T https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.3 3aKOHBI COXpaHe 10 3
KOHBI COXpaHCHUA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3zgen 2. MexannuyecKue KoJ1e0aHUS U BOJHBI
but6mmoreka [JOK
2.1 M 0 7 3
CXAHITHCCIHIE KOTEOANHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CXAHHMHCCKHC BOJHBL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3ngen 3. DieKTpoMarHuTHOE MoJIe U JIEKTPOMATHUTHbIE BOJTHBI
31 DIJIEKTPOMArHuTHOE TOJIE U 6 5 bubnnorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazmeny 6

Pa3gen 4. CBeToBbI€ IBJICHUSA



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

but6mmoreka [JOK

4.1 3aKOHBI pacIpOCTPaHEHHUS CBETA 6 2 hitps://m.edsoo.ru/7f41ada6
bu6nmoreka [JOK
4.2 JIMH3BI U ONITUYECKUE MPUOOPHI 6 3 hitps://m.cdsoo.ru/741ada6
bu6nuoreka [JOK
4.3 Pa3noxxenue 6emoro cBera B CIEKTP 3 2 hitps://m.cdsoo.rw/7f41ada6
Ntoro no pazgeny 15
Pa3nen 5. KBanToBble siBJIeHUS
bu6nmoreka [JOK
5.1 Hcnyckanne v MOrjaomnieHue CBeTa aToMOM 4 1 hitps-//m.cdsoo.ru/7f41ada6
bu6nuoreka [JOK
32 Crpoere aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
53 SnepHble peakuuu 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTopuTeIbHO-0000111a10 1M MOTYJIb
6.1 [ToBTOpenue u 06001IEHNE COEPIKAHUS 9 5 bu6mmorexa [IOK
' Kypca dusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTposabHbie
padoThbI

IMpakTnueckune
padoThI

Jara
H3y4YeHHn
s

DJIeKTPOHHbIE
mu(ppoBbIe
oOpa3oBaTeJibHbIE

pecypcsl

®usuka — HayKa O IPUPOJIE.
SIBnenus npupoasl. dusnyeckue
SBJICHUS

MCXaHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
SJICKTPUYCCKUC, MATHUTHEIC,
CBCTOBBIC, 3BYKOBLIC AABJICHUA

dusnyeckue BEJIMINHBI U UX
HU3MCPCHUC

Ypok-uccienosanue "M3mepenue
TEMIIepaTyphl IPH MTOMOIIH
XKHUJIKOCTHOTO TEPMOMETpA U JATIHKA
Temneparypbl”

Kak ¢u3nka u npyrue ecrecTBEHHbIE
HAyKH U3Yy4aroT IIPUPOLY.
EcTecTBEeHHOHAY4HBIN METOJ
no3Hanus. Onucanue GU3NIECKUX
SBJICHUM C IIOMOIIBIO0 MOZCIIEH

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

VYpoxk-uccinenosanue "lIpoBepka
TUIIOTE3bI: aTbHOCTh MOJETA IApUKa,
MYyIIEHHOTO TOPU30HTAIILHO, TEM
Oouibliie, yeM OouiblIe BhICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Ctpoenue BemecTBa. OMbITHI,

7 JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE bubnnorexa [IOK
P p https://m.edsoo.ru/ff09fe0a
BelecTBa
8 JIBMKeHHE YacTHIl BEIISCTBA bubmorexa HOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMbITHI 11O
9 HaOJFOCHUIO TEIJIOBOTO PACITUPEHUS
Tra3oBy
10 ArperatHble COCTOSIHUSI BEIIECTBA
B3anmocBsa3b MEX Ty CBOMCTBAMU
BEIIIECTB B Pa3HbIX arperaTHbIX
1 COCTOSIHUSIX M UX bu6mmoreka [IOK
ATOMHOMOIJIEKYJISIPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
Oco0CHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI
MexaHnueckoe IBIKECHHUE.
12 PaBHOMEpHOE 1 HEPABHOMEPHOE bubnnorexa [IOK
p p P https://m.edsoo.ru/ff0a05c6
JIIBIOKEHHE
bu6mmoreka [{OK
13 Ckopocth. EAUHUIEI CKOPOCTH
p A H P https://m.edsoo.ru/ff0a079¢
14 Pacuer myTtn 1 BpeMeHU ABIDKEHUSA bubmorexa LOK
y p https://m.edsoo.ru/ff0a0ae4
HNueprmdg. 3axoH HHEPIIUU.
15 B3aI/II)Moz[eI71CTBI/Ie TeJ'IpKaK IpUIHUHA bubnnorexa [IOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS] CKOPOCTHU JIBXKEHUS Tl
16 [LnotHOCTH BeniecTBa. Pacuet macchl bu6mmoreka [IOK
1 00BEMa Tella IO €0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHas pabota «OnpezneneHue



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

IJIOTHOCTH TBépZ[OPO TCIa»

Pemenne 3aga4d mo reme "IlmoTHOCTH

bu6mmoreka [IOK

18
BemecTna" https://m.edsoo.ru/ff0al23c
Cuiia KaK XapaKTepUCTUKa
19 B3auMoaencTBus Tei1. Cuia
ynpyroctu. 3akoH ['yka
JlaGopaTtopHnas padora «M3yuenue
20 3aBUCUMOCTH PaCTSKEHUS
(medhopmanivn) mpy>KUHBI OT
MPUIOKEHHON CUIIBI»
21 SIBnenue tarorennst. Cuia THKECTH
CBsi3b MEX]1y CHIION TSKECTH U
22 Mmaccod Tena. Bec Tenma. Pemenue bubnmorexa [IOK
o ' ) https://m.edsoo.ru/ff0al 778
3ama4d 1mo reMe "Cuna TsSKecTH
” Cuiia TsKeCTH Ha APYTHX IJIaHeTax. bubnuorexa [JOK
DuU3ndeCKUEe XapaKTEPUCTUKH TTAHET https://m.edsoo.ru/ff0al1502
but6mmoreka [JOK
24 HN3mepenne cui. JlmuHaMoMeT
p A p https://m.edsoo.ru/ff0al 8cc
bu6mmorexa [JOK
25 Bec tena. HeBecoMocTh
https://m.edsoo.ru/ff0al 778
CrnoxxeHue IByX CHUJI, HallpaBJIE€HHBIX
26 MO OJTHOW MPSIMOU bubmorexa HOK
8 o P ' https://m.edsoo.ru/ff0ala70
PaBHozeiicTBytOIIas cui
7 Pemenue 3amad mo teme
"PaBHOelicTBYIOIIAs CUIT"
73 TpeHue CKOJIbKEHNS U TPEHUE TTOKOSI. bubnnorexa [HOK

Tpenue B Ipupoae U TEXHUKE

https://m.edsoo.ru/ff0alb9c



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

JlaGopaTtopHnas pabora «3yuenue
3aBUCUMOCTH CHJIBI TPSHUS

bu6mmoreka [IOK

29 CKOJIBKEHUS OT CHJIBLI JABJICHUSA U
https://m.edsoo.ru/ff0al cc8
XapakTepa CONMPUKACAIOUIUXCS
MMOBEPXHOCTEI
30 Pemienue 3amayd Ha onpeneneHue
PaBHOJICMCTBYIONIEH CHUITBI
Pemenue 3aga4d mo remam: «Bec
31 tenay, «['papudeckoe n3odpaxxeHue bubnnorexa [JOK
cuy, «Cunely, «PaBHOACHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHII»
KoHTpoinbHas paboTa 1mo Temam:
«MexaHndeckoe JBMKeHHe», «Macca,
32 IUIOTHOCTBY», «Bec Temay,
«I"paduueckoe nzo0pakeHue cuiy,
«CHabDy
13 Hasnenue. CriocoObl yMEHBIICHUS U bubmuoreka [JOK
YBEIIMYEHUS TABIICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHnwue raza. 3aBHCUMOCTD
34 aBJIEHM ra3a OT 00bEMa bubmmorexa [TOK
’ https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
Ilepenaua naBiieHUs TBEPABIMU
35 TeJIaMHU, )KUIKOCTIMH U Ta3aMH. 3aKOH bubnmnorexa [IOK
’ ) https://m.edsoo.ru/ff0a25b0
ITackansa
16 JlaBiaeHne B )XUAKOCTH U rase, bubmuoreka [JOK
BBI3BAHHOE JEWCTBUEM CHUJIBI TSIXKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau mo teme «/laBinenue B bubmuoreka [JOK

JKAOKOCTH U rase. 3akoH [lackais»

https://m.edsoo.ru/ff0a2826



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

but6mmoreka [JOK

38 Coobmarommuecs cocya! https://m.edsoo0.ru/ff0a2970
39 r i pecc bu6nmoreka [JOK
MAPABIMHACCIIH TP https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopmnesoi
SKHUAKOCTHBIM HAacoc
AtMmocdepa 3eminu. [Ipuannsl
CyIIECTBOBAHUS BO3yIITHOM
41 }éﬂl 3 3:[}] CHMOC bu6mmoreka [IOK
ODOIOHICH SEMITH. SaBHCHMOCTH https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO JTaBJICHHSI OT BBICOTHI
HaJl YypOBHEM MOPS
bu6mmoreka [IOK
42 Bec Bozmyxa. ATmochepHoe naBieHue hitps://m.cdsoo.rw/f0a2bsa
13 N3mepenne armocepHOro naBiaeHUsI. bubnnoreka [JOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2dag
3aBUCHUMOCTH aTMOC(HEPHOTO
44 usl OT BI)ICOTIE)HI; OBHEM bubmorexa [JOK
Aapied AP https://m.edsoo.ru/ff0a2fed
MODpst
bapomerp-anepoun. ArmocdepHoe bubmmorexa [IOK
45
JlaBJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Penrenue 3amad mo teme
"AtMmocdepHoe naBieHue"
EUCTBUE KUJIKOCTH U Ta3a Ha
47 A A bubmuoreka [JOK
HTOTPYCHHOC B HIX TEIO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHas pva60Ta «Omnpenenenue BuGmorexa LIOK
48 BBITAJIKABAIOIIEH CHUIIBI,

JICUCTBYIOILLIECH HA TEJIO, TOIPYKEHHOE

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

B XXUJAKOCTB)»

JlaboparopHas paboTta 1o Teme
«HccnenoBanue 3aBUCIMOCTH Beca

bu6mmoreka [{OK

9 TeJa B BOJE OT 00BbEMA MOTpyKEHHOU https://m.edsoo.ru/ff0a3514
B JKMJIKOCTb YacCTH TeJIa»
bubmuoreka [JOK
30 lnaanue rex https://m.edsoo.ru/ff0a3a96
JlaGopartopHas paboTa
51 "KoHcTpyupoBaHue apeomMeTpa win
KOHCTPYHPOBAHUE JIOJIKH U
onpejieneHue e€ rpy30no bEMHOCTH"
Pemenue 3amau no remam: «llnaBanue
5 cynoB. Bo3ayxomiaBanuey, bu6nuoreka [JOK
«JlaBneHue TBEPIBIX TeIl, KUIAKOCTEN https://m.edsoo.ru/ff0a3654
Y Ta30BY»
bu6mmoreka [IOK
>3 Mexanmteckas pabora https://m.edsoo.ru/ff0a3{82
but6mmoreka [JOK
>4 MomroCTs. Exurmite MOMHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccinenoanue "Pacuér
55 MOIIIHOCTH, Pa3BUBAEMOH MPH
HoabEME 10 JiecTHHIE"
6 IIpocteie MexaHU3MBI. Ppruar.
. PaBHOBecue cui Ha pbluare
Konrponbnas padora no reme
57 «/laBiieHME TBEPIBIX TEN, )KUIKOCTEH

u ra3oB» / Bcepoccuiickas
IIpOBepOoYHas pabora



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

PesepHbIii ypok. Pabora ¢ Tekctamu
o Teme «JlaBnenue TBEPABIX TeII,
KUIKOCTEH U ra3oBy» / Beepoccuiickas
poBepoyHas pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

59

Pbruaru B TexHuKe, ObITY U IPUPO/IE.
JlaGopaTtopHnast pabota
«HccnenoBanue ycioBriA paBHOBECHS
pbIyara»

0.5

but6mmoreka [JOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3amau o TemMe «Y CIIOBUSA
paBHOBCCI/ISI pbmara»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a48a6

61

KoaddurmenT none3Horo neicTBus
Mexanusma. JlaboparopHas pabora
«3mepenne KIIJ[ HaknoHHOM
TUTOCKOCTHY

0.5

62

Pemrenue 3aga4u no teme "Pabora,
MotmHocThb, KIT/T"

but6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48

63

MexaHuyeckas SHEprusl.
Kunernueckas ¥ noTeHIMAIbHAS
JHEPIrus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHUs] MEXaHUYECKOM
SHEPTUH

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEpUMEHT IO TEME
"DKCHepUMEHTAIbHOE OIpEIETICHNE
N3MEHEHHS KMHETHYECKON 1
MOTEHIIMAIBHOW SHEPTUH MPH
CKaTBhIBAaHUM TeJa 110 HAKIIOHHOH
IJI0CKOCTH"

66

KonTponbHas pabota no 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. DHEPTHUS»

67 PesepsHblii ypok. Pabota ¢ Tekctamu | bubanorexa [HOK
o reMe ""MexaHnueckoe aBmxeHue" https://m.edsoo.ru/ff0adee6d
PesepBHblit ypok. Pabota ¢ Tekctamu

68 o TeMe "Pabora. MOIIHOCTS. 1

Oneprusa”

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KUIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Jdara
Ne uudgposbie
Tema ypoxka Kourpousbnbie | IlpakTHyeckue | H3YUE€HH
n/n Bcero oOpa3oBaTesibHbIE
padoThI padoThI A
pecypchl
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPHUH U UX OIBITHBIC 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
HOJITBEPKICHUS
2 Macca u pazMep aTOMOB W MOJIEKYJT 1
3 Mopnenu TBEpAOTO, KHUIKOTO U 1 bubanorexa [JOK
ra3000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBbsicHeHHEe CBOUCTB TBEPOTO,
4 KHJIKOTO U Ta3000pa3HOr0 COCTOSHUIM |
BELIECTBA HA OCHOBE I10JIO’KEHUI
MOJIEKYJISIPHO-KMHETUYECKOM Teopun
5 Kpucraninueckue u amopgHsie Tena 1 bubmmorexa [TOK
p P https://m.edsoo.ru/ff0a5800
6 CMauuBaHue U KanWUISIPHOCTD. 1 bu6nuoreka [IOK
IIoBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnoBoe pacIMpeHne U CxKaTUue 1 brbmmorexa [OK
Pactiip https://m_edsoo.ru/ff0a5a26
Temneparypa. CB43b TeMIepaTypbl CO
8 CKOPOCTBIO TEIJIOBOI'O JIBUKEHHUS 1
YaCTHUIL
9 BuyTpennss sneprusi. Crioco0sl | bubanorexa [HOK
W3MEHEHUS BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buasl Tenonepenaun 1 bubnnorexa [IOK



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

Ypok-konpepenuus "[IpakTruueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOMCTB

bu6mmoreka [JOK

11
BELLECTB U MAaTEPUAJIOB B LEIISAX https://m.edsoo.ru/ff0a65¢c0
sHeprocoOepekeHus "

12 KonuuecTBo TEIUIOTHL. Y AebHAS bu6mmorexa [IOK
TEIUIOEMKOCTD https://m.edso00.1u/ff0a6976

13 YpaBHeHHe TEIIOBOTO OanaHca. bu6nuoreka [JOK
TemnooOMeH U TEIIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnast pabota

14 "UccnenoBanue sBICHUS bubmuorexa [[OK
TEIJI000MEHa MPU CMENINBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y ropstueit BoAbI"
Pacuer xonuuecTBa TEIIOTHI,

15 HEOOXOIUMOTO ISl HATPEBAHUS Tea
Y BBIICIIIEMOTO UM MPU OXJIAXKACHUN

16 JlaGopatopHas pabota "OnpezneneHue bu6nuoreka [IOK
YAEJIbHOU TEIJI0OEMKOCTH BeniecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bu6muotexa [IOK
Cropanus https://m.edsoo.ru/ff0a7b5a
IInaBneHue u oTBEpJICBaHNUE

18 KPUCTAINTUYECKUX ien Y nenwHas bubmorexa HOK

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

TEIUIOTA IJIABJICHUS

19 JlaGopatopHas pabota "OnpezneneHue bub6mmoreka [IOK
YAEJIbHON TEIIOTHI MUIaBJIeHUs Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3oBanre U KOHICHCAITHS. bubnnorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenapHas Temnora bu6nuoreka [JOK



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 KOHJEHCAIUH.
3aBUCHUMOCTh TeMIIepaTypbl KUTIEHUS
OT aTMOC(EPHOTO J1aBICHUS

https://m.edsoo.ru/ff0a786¢

22

Bnaxnocts Bo3ayxa. Jlaboparopnas
pabora "Omnpenenenne

OTHOCUTEIFHOM BIQXXHOCTH BO3IyXa"

but6mmoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3ala4 Ha OIIPCACIICHUC
BJIA’)KHOCTH BO3ayXa

24

[TpunLMIIBEI paOOTHI TEMIOBBIX
nsurateneit. [lapoBas TypOuna.
JIBurarens BHYTPEHHETO CrOpaHUs

25

KIIJI TenioBoro aBurares.
TeroBele NBUTATEIN U 3aIIATA
OKpYXKarolieil cpeasbl

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHMs U IPEBPALLCHUS
SHEPIrruu B TCIUIOBBIX MpOoHeccax

27

[ToaroToBKa K KOHTPOJIBHOM paboTe
o TeMe "TennoBbIe SIBICHUS.
N3meHeHue arperaTHbIX COCTOSIHUM
BelecTna"

but6mmoreka [JOK
https://m.edsoo.ru/ff0a832

28

KoHTponbHas pabora 1o Teme
"TeruioBele aBicHUA. I3MeHeHne
arperaTHBIX COCTOSTHHH BeriecTa"

but6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

OnekTpusanus tei. J[Ba poaa
AJICKTPUICCKUX 3aPsI0B

30

VYpok-uccnenoBanue "IneKTpU3anusl
TeJ UHAYKLIUEN U IpU
COMPUKOCHOBEHHUH"



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

B3anmoneiicTBre 3apsSyKEHHBIX TEI.

bu6mmoreka [IOK

31
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIEKTPUUECKOE T10JIE.
1 Hanpsi>keHHOCTB AJIEKTPUUECKOTo bubnmnorexa [JOK
nons. [puHumn cynepno3suuuu https://m.edsoo.ru/ff0a8a0a
EKTPUYECKUX ITOJIEN
Hocurenu snekrpuyeckux 3apsjios.
33 OnemeHTapHbIN 3apsan. CTpoeHue
aToma
14 ITpOBOAHMKY M TUDIIEKTPUKH. 3aKOH bubmmoreka [IOK
COXpaHEHUs JIEKTPUIECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemienue 3a1au Ha mpUMEHEHHE bu6muotexa [IOK
CBOMCTB AJIEKTPUUECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUH TOK, YCIIOBUS €TI0
36 cymecTBoBanud. UcTounuku bubnnorexa [IOK
Y ' https://m.edsoo.ru/ff0a95a4
AJIEKTPUYECKOTO TOKa
37 JleMCcTBUS DIIEKTPUIECKOTO TOKA bubmorera [JOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue
38 JIEKTPUYECKOTO I10JI HA IIPOBOIHUKH 1
U AUDJIEKTPUKHU"
19 DIIEKTPUYECKHUH TOK B METaJIJIaX, bubnmnoreka [JOK
JKUIIKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838
40 DeKTpruyecKas merb U €€ COCTaBHbBIC
4acTH
Cuna Toka. JlaboparopHnas pabota
" bubnuorexa [JOK
41 W3mepenue u peryaupoBaHue CUIIbI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6



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

DIIEKTPUYECKOE HANPSIKEHHUE.
BoasT™metp. JTabopaTopnas pabota

bu6nmoreka [JOK

42 0.5
"N3MepeHne u peryaIupoBaHue https://m.edsoo.ru/ff0a9%¢14
HanpspkeHus"
43 CorpoTHBiieHHE MTPOBOAHUKA. bubnuoreka [JOK
VY 1enpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas paboTa "3aBUCUMOCTb
44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnmoreka [JOK
NIPOBOJHUKA OT €ro JJIUHBI, IJIOIAIN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOT0 CeYeHUs U MaTepuasa”
3aBUCHUMOCTh CHJIBI TOKA OT
45 HanpspKeHus. 3akod OMa Uit yyacTka Bubmorexa OK
P ' Y https://m.edsoo.ru/ff0aad44a
enu
JlabopaTtopHast pabota
"UccnenoBanue 3aBUCUMOCTH CHJITBI
46 TOKa, UIYIIEro Yepe3 Pe3ucTop, OT 1 bubmorexa IOK
» Y pesp P, https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA U
HaIpsKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U NapalIEIbHOE
COEIMHEHHUS IPOBOJHUKOB
JlaGopaTtopHnas padora "IIpoBepka
43 MpaBWJIA CIIOKEHUS HAMIPSHKEHUN TTPU 1 bubnmnorexa [JOK
MOCJIEIOBATEIIFHOM COE€IMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopon”
JlabopaTtopHas pabora "I[IpoBepka
49 IIpaBuJIa IS CUJIbI TOKA IIPU 1 bubmuoteka [IOK

napajuIeIbHOM COEIMHEHUN
pe3uctopos"

https://m.edsoo.ru/ff0aadle



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

Pemienue 3a1a4 Ha MpUMEHEHUE

50 3akoHa OMa JUIsT pa3jIunuyHOro Bubmorexa OK
p https://m.edsoo.ru/ff0aaf8a
COCTMHECHHMS TIPOBOTHUKOB
51 PaboTa 1 MOIIIHOCTH JIEKTPUUECKOTO bubnmnorexa [JOK
Toka. 3akoH J[>xoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopatopHas pabota "OnpezneneHue
52 a00TBI X MOIITHOCTH DJIEKTPHUECKOTO bubnmorera [TOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKAa
DIIEKTPUYECKHE IIETTH U MTOTPEOUTEIN
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmorexa I{OK
p p Y. https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambIkanue
54 ITocTossHHBIE MAarHUTEI, HX
B3alMOJICHCTBUE
55 VYpok-uccnenosanue "N3yuenue bubnuorexa [JOK
IIOJIEH IIOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe noJjie. MaroHuTHoe 1oJie
bu6nuoreka [JOK
56 3eMIu U ero 3HadYeHue I )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emite
[ToaroToBKa K KOHTPOJIBHOU paboTe
1o Teme "DIeKTPUUECKHEe 3apsIbl.
57 3apsoKeHHBIE Tela U UX bubmorexa LHOK
p . . https://m.edsoo.ru/ff0abd2¢
B3auMoaercTBus. I1ocTOSHHBIN
ANIEKTPUYECKUM TOK"
KonTponbhas padbota no teme
"DIEeKTPUUECKUE 3apsiabl.
P P bu6mmoreka [{OK
58 3apsKEHHBIE TENIA U HX

B3auMoiercTBU. I1oCcTOSHHBIN
anekTpuyeckuit Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea&



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0aaf8a

mpoBepovHas paboTa

59

Pesepublil ypok. Paborta ¢ Tekcramu
no Teme "[locTostHHBIIM
anexkTpuyeckuit Tok" / Beepoccuiickas
poBepoyHas paborta

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

60

OmnbiT Opcrena. MarHuTHoe nosue
AIIEKTPUYECKOT0 Toka MaruurHoe
0JI€ KaTYIIKH C TOKOM

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ac1d2

61

[IpumeHeHre AIeKTPOMAarHuTOB B
texHuke. JlabopaTopHas pabora
"U3ydyeHue neilcTBUSA MAarHUTHOTO
I10J1s1 HA TPOBOJAHUK C TOKOM"

0.5

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

62

DIEeKTPOABUTATEIb IOCTOSTHHOTO
ToKa. Mcnons3oBanue
BHCKTPOHBI/IFaTeJIeI/IW B TCXHHUYCCKUX
YCTPOWCTBAX U Ha TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHcTpyupoBaHue U U3y4eHue
paboTHI dNIeKTpoABUTATENS "

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ac86¢

63

OmnbrTel @apazes. 3akoH
BHCKTpOMaFHHTHOﬁ HHAYKIOUU.
[IpaBuno Jlenna

64

Onektporereparop. CrocoOsl
MIOJIYYEHUS JIEKTPUUECKOU SHEPT M.
DNEeKTPOCTaHIMHU Ha
BO300HOBIIIEMBIX NCTOYHHUKAX
SHEPTUU

65

[ToaroroBka K KOHTPOILHOM paboTe



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

1o TeMe "DIJIEKTPUYECKUE U
MarduTHbIe BiIeHUS"

KonTponbhas padota no teme

but6mmoreka [JOK

66 "3J‘ICKTp'I:I‘IeCKI/Ie Y MarHUTHBIE 1 hitps://m.cdsoo.ru/ff0ach 14
SIBJICHUS
67 PesepBHblil ypok. Pabota ¢ Tekctamu | bubnnorexa [JOK
o Teme "TerioBbie sBIeHUS" https://m.edsoo.ru/ff0acc5e
68 PesepHbIii ypok. Pabora ¢ Tekctamu 1
1o Teme "MarHuTHsbI€ sIBJICHUS"
OBUIEE KOJIMYECTBO YACOB I10 68 145

[NPOT'PAMME



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

9 KUIIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hdara undgposbie
Tema ypoka Kontpoasubie | IlpakTudyecku
n/n Bcero u3yuyeHusi | oOpasoBaTejibHbIE
padoThI e padoThI
pecypchl

| MexaHnueckoe JBHKEHUE. 1
MarepuanbHast TOUKa

) Cucrema orcueta. OTHOCUTEIIBHOCTD 1 bubmuoreka [{OK
MEXaHNYECKOTO ABMKECHUSI https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NIPSIMOJIMHEWHOE | bubnuoreka [IOK
JBHKCHHUC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHENHOE

4 nBukeHue. CpeHsis U MTHOBEHHas 1
CKOpOCTH

5 [IpsamosuHETHOE PaBHOYCKOPEHHOE 1 bubnuoreka [JOK
JIBOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH>KCHHSI. 1
I'paduk ckopoctu
JlaGopatopHas pabota "OnpezneneHue

7 YCKOPEHHUS Tea NMpu | 1 bubnmoreka [JOK
PaBHOYCKOPEHHOM ABUKEHUU T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM m1ockocTu"

2 CBoOomaHoe nagenne tei. OIbITH 1
[Manunes

9 PaBHOMEpHOE IBHXKEHUE 10 1 bubnuoreka [JOK
okpyxHOCTH. [lepron 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 YCKOPEHHE
1 Ilepselii 3axkoH HetoTona. BexTop bubnuorexa LIOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnuoreka [IOK
PaBHoOzelcTByIOIIASA CHIIa https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubnnorexa [IOK
Cyneprnio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1au Ha mpuMeHEHNE bubnmnoreka [JOK
3akOHOB HproTOHA https://m.edsoo.ru/ff0aebbec
bubmnoreka IJOK
1 . r
> Cuna ynpyroctH. 3akow I'yka https://m.edsoo.ru/ff0aeca2
16 Penrenue 3amad mo teme «Cuia
YOPYTOCTH
17 JlabopaTtopHas pabota «OnpeaeneHue bubnuorexa [JOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0ace28
bubmuoreka [{OK
18 CHia TpeHHs https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6mmorexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTtopHas pabota "Onpenenenue bubnuoreka [IOK
20
Kod(puImeHTa TpeHHs CKOJIbKCHUS " https://m.edsoo.ru/ff0af8be
Pemenue 3anay no teme "3akoHbI
21 Hprorona. Cuna ynpyroctu. Cuna bubmmorexa [JOK
. yrpy ' https://m.edsoo.ru/ff0afb8e
TpEeHUS
22 Cuia TSOKECTH Y 38KOH BCEMHPHOTO bubmmoreka [IOK



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

TATOTEHHS. Y CKOPEHHE CBOOOTHOTO

naeHus https://m.edsoo.ru/ff0af044
Ypok-koHpepenmus "JIBuxenue Ten

23 BOKPYT I'PaBUTALIMOHHOTO [IEHTPA
(Conneunas cucrema). ['anaktuku"
Pemenue 3anay no teme "Cuna

24 TSYKECTH Y 3aKOH BCEMUPHOTO bubamorexa LOK
TOTeHIS" https://m.edsoo.ru/ff0af5{8

25 [TepBas kocMHuecKas CKOPOCTb. bubnuoreka [IOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUaIIBHOW TOUKHU.
AOGCOIOTHO TBEPIOE TEIIO.

26 PaBHOBecue TBEpIOrO TENA C ngj;ﬂ?:;;?ﬁ};m (036
3aKperIEHHON OChIO BpAICHHUS.
MowmeHnT cuibl. LlenTp Tsxectn
PaBHOBeCHE MaTepUaIIBHOW TOUKHU.
AOQCOIOTHO TBEPIOE TEIIO.

27 PaBHOBecue TBEpIOTO TEMA C
3aKpEIUIEHHOW OCBIO BPAILICHHUS.
MowmenT cuibl. LleHTp TshkecTn

78 Pemenue 3agau mo reme "MoOMEHT bu6mmoreka [JOK
cunbl. LlenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[TonroroBka K KOHTPOJIBHON paboTE IO

29 TeMe "MexaHnuecKkoe JIBKEHUE. bubmmorexa LIOK
Bsamvoeiicraue Ten" https://m.edsoo.ru/ff0b0408
KonTponbnas pabota mo Teme

30 "MexaHu4eckoe ABUKEHUE. bubmmorexa LIOK

BzanmoneiictBue Ten"

https://m.edsoo.ru/ff0b06ec



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

Nmnyinbce Tena. UMiynnbe cuibl. 3aKoH

31 COXPaHEHHUS UMITyJIbca. YTIPYroe u bubnworexa [IOK
P y o py https://m.edsoo.ru/ff0b07fa
HEYINIPYroe B3auMO/ICiCTBHE
1 Pemenue 3anau no teme "3akoH bubnuoreka [IOK
COXpaHEHHUs uMIryJbca' https://m.edsoo.ru/ff0b096¢
1 VYpoxk-koH(pepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bu6mmoreka [IOK
34 M 0
CXATIAECKAT paboTa H MOIHOCTE https://m.edsoo.ru/ff0b0ag4
15 PaGota cHIIBI TSDKECTH, CHITBI bubmuoreka [JOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota «OnpeneneHue
36 paboThI CUJIBI TPEHUS MTPU
PaBHOMEPHOM JIBYKEHHUH TeJja 10
TOPU30HTAJILHOM MOBEPXHOCTH»
37 CBs3b SHEPTUH U pabOTHI.
[TorenumanpHas sHEPrUs
18 Kunernueckas sHeprus. Teopema o bubmuoreka [{OK
KUHETUYECKOW SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKE
40 JlaGopatopHas pabora «3yuenue bubnuoreka [IOK
3aKOHA COXPAHEHUS SHEPTUNY https://m.edsoo.ru/ffOb12fe
A1 KomebarenbHOE IBHKEHUE H €T0 bubmuotexa [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxaroiue KojaeoaHus. bubnuorexa [JOK

Boinyxnennsie konebanus. Pesonanc

https://m.edsoo.ru/ff0b20f0



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b07fa

43

MaremaTnyecKkuil U py>KMHHBIN
MasiTHUKU

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuojia KojaebaHuil OT KECTKOCTH
HNPY>XAHBI U MAaCCHI TPy3a»

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

45

[IpeBpatieHue sHEprun Npu
MEXaHUUYECKUX KOJIeOaHUAX

46

JlabopaTtopHas pabota «OnpeneneHue
4acTOTHI U NIeprUoia KojaeOaHui
NPYKAHHOT'O MasTHUKa

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

47

JlaboparopHuas pabota «IIpoBepka
HE3aBUCUMOCTH IEPHOJIa KOICOaHU
rpys3a, IOABELICHHOIO K HUTH, OT
Macchl rpy3a»

bub6mnoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoaHbL. CBOMCTBA
MEXaHM4eCKUX BOJH. [IponosbHbIE 1
IIOIIEPEYHBIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHbpepeHius "MexaHnueckue
BOJIHBI B TBEPIOM TeJIE.
CeilicMuueckue BOJIHbBI"

50

3ByK. PacnipocTpaHeHue u oTpakeHne
3ByKa

51

Ypok-uccnenoranue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOThHI"

52

I'poMKOCTB 3BYyKa U BBICOTA TOHA.
AKycTHYeCcKH pe30HaHC

53

Ypok-koHpepeHius "YnbTpa3ByK U

bu6mmoreka [IOK



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

bu6mmorexa [JOK

54 TeMe "3aKOHBI COXPAaHEHUS.
p " https://m.edsoo.ru/ff0b2510
Mexanudeckue KojieOaHusI U BOJHBI
KonTponbHas padbora no teme
55 "3aKoHbI cOXpaHeHusl. MexaHnueckue
KOJI€OaHUS ¥ BOJIHBI"
DNEKTPOMAarHuTHOE MOJIE. bubnuorexa [IOK
56
ONEKTPOMarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJTH
Ypok-koupepenmus "llkana
53 ANEKTPOMArHUTHBIX BOJIH. bubnuorexa [JOK
Hcnonp3oBanue 27€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIsi COTOBOM CBsI3U"
Ypok-uccnenosanue "M3ydenne
. bubmuoreka [JOK
59 CBOMCTB 3JI€KTPOMArHUTHBIX BOJIH C
| https://m.edsoo.ru/ff0b2c6e
MOMOIIIBI0 MOOMIIBHOTO TenedoHa
Pemenue 3a1au Ha onpeenenue
60 YaCTOThI ¥ JJIMHBI SJIEKTPOMArHUTHOMN
BOJIHBI
DneKTpOMarHuTHas pUpo/ia CBETA.
61 Ckopoctb cBeTa. BonHoBBIE cBOIICTBa bubmmorexa LIOK
K Tb cBeTa. BOTHOBBIE CBOMCTB
P https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrouynuku ceera. I[Ipsmonuneitnoe
62 aCIPOCTPAaHEHUE CBETA. 3aTMeE Bubmmorexa LIOK
MPOCTpaHEHHUE CBETA. 3aTMEHUS
pactpoctp https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
63 3aKOH OTpaXKCHMsI CBETa. 3epKaJa. bubnuoreka [IOK

Pemenue 3ama4d Ha MMPUMCHCHUC

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b23ca

3aKOHa OTPaXCHUA CBECTA

[Ipenomnenue cBera. 3aKoH

bubmnoreka IJOK

64
MIpEJIOMIIEHUS CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEeHHEE OTpaXKEHUE CBETA. Eub 10K
nonIMoTeka
65 Hcnonp3oBaHue MoaHOTO BHYTPEHHETO httos://m.ed IH0b3C5
ps://m.edsoo.ru. c5c
OTpPa)KEHHUS B ONTUYECKUX CBETOBOAAX
JlaGopaTtopHas pabora "HccnenoBanue
66 3aBHCUMOCTH YTJIa IPEJIOMIICHUS
CBETOBOTI'O JIy4a OT YIJIa MaJeHus Ha
rpanuue "Bo3gyx-crekiao""
Vpok-koupepenuus "Mcnonbp3oBanue
67 MOJIHOT'O BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bu6mmorexa [JOK
68 JInnzel. OnTHYecKas cuiia JUH3BI
https://m.edsoo.ru/ff0b3f2¢
bu6mmorexa [JOK
69 [TocTpoenue n300pakeHN B TUH3AX
P P https://m.edsoo.ru/ff0b444a
JlabopaTtopHas pabota "Ornpeznenenue Eub 1OK
o nbImoTexa
70 (OKYCHOTO pacCTOSIHUAS U ONITHYECKOM '
CHTE! cobparomedi THH3b" https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepeHus "OnTuieckue bubnmoreka [JOK
JMH30BbIe TPUOOpPHI" https://m.edsoo.ru/ff0c0a7e
bubnuoreka [IOK
72 ['na3 xak ontuyeckas cucrema. 3peHue 1
https://m.edsoo.ru/ff0b4684
7 Ypok-koudepennus "Jled ekt
3penusi. Kak coxpanuts 3penue”
74 Paznoxxenue 6enoro ceera B CIIEKTP. bubnuoreka [JOK

Oneitel HetoTona. Cnoxxenue

https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0b4684
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CHEKTpaJIbHBIX 1[BETOB. [lucnepcus
cBeTa

JlabGopaTtopHnast pa6ota "ONBITHI 11O
Pa3IoKEeHUI0 OEI0ro CBETa B CIIEKTP U

75 BOCIIPUSITHIO IIBETA IIPEAMETOB IIPH UX Bubmrorexa ITOK
p p p https://m.edsoo.ru/ff0c0e2a
HaOJII0/IEHUH Yepe3 [IBETOBbIE
¢unbTpH"
Ypok-nipaktukym "BoiaHoBbIE
76 CBOICTBa CBETa: AUCIEPCHS,
uHTEepdepeHus u rudpaxaus”
77 OmneiTel Pe3epdopaa u uranerapHas bubnnoreka [JOK
MOJIENIbF aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynater bopa. Moaens atoma bopa
Hcnyckanue v norioueHue cBera
. bubmuoreka [JOK
79 atomoM. KBauThbl. JInneluaTeie
https://m.edsoo.ru/ff0c144c
CIEKTPhI
20 Ypok-npaktukym "Habmronenne bubnuoreka [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUIBI bubmmorexa LHOK
https://m.edsoo.ru/ff0c1672
%) Crpoenue atoMHOrO0 siipa. Hykinonnas bubnuoreka [IOK
MOJECIb https://m.edsoo.ru/ff0c18ac
23 PanuoakTuBHBIE IPEBpAILICHHUS. bubmuoreka [IOK
M3otomnsl https://m.edsoo.ru/ff0clal4
%4 Pemenwne 3agau mo Teme: bubmuoreka [JOK
"PagmoakTuBHBIE TTpeBpalleHus" https://m.edsoo.ru/ff0c1b4a
85 [Tepuon monypacnana



https://m.edsoo.ru/ff0c1b4a
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Ypok-koupepennus "PagnoakTuBHbIC

86 H3Iy4YCHUS B PUPOJIE, MEIUITNHE bubmorera [JOK
Y " PHPOAE, ’ https://m.edsoo.ru/ff0c2126
TEXHHUKE
SnepHble peakuuu. 3aKOHBI
87 cox paHeHII;I 3apsiIOBOTO U MacCOBOTO bubmorexa [IOK
P P https://m.edsoo.ru/ff0c1 58
quCcen
28 DHeprus CBA3U aTOMHBIX siep. CBs3b bubnmnorexa [JOK
MAacCChl ¥ SJHEPTUU https://m.edsoo.ru/ff0c1d7a
29 Pemenne 3amau o teme "AnepHsbie
peakuun"
Peakuuu cunTes3a u neneHus saep. bubnuoreka [JOK
90 .
Ucrounuku sueprun CosiHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koupepennus "SnepHas
01 3HepreTuka. JlercTBus
pPaMOaKTUBHBIX U3TYUYEHHUH Ha KUBBIC
OpraHu3msl"
[ToaroroBka Kk KOHTPOJILHOU paboTe 1Mo
9 TeMe "DIEeKTPOMArHUTHOE MOJIE. bubnuoreka [IOK
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanTtoBbI€ siBieHUS"
KonTponbhas padbora no teme
93 "DJIeKTPOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJTHBI.
KBanToBsIc sBICHHS"
[ToBTOpenue, o0o0ICHNE.
94 JlaboparopHblie pabOTHI IO KypC bubmmorexa [IOK
" p pv p | ypey https://m.edsoo.ru/ff0c245a
B3aumopeiictBue ten
95 [ToBTOpeHme, 0000IeHNE. Pemenune bu6mmoreka [IOK



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1d7a
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pacyeTHBIX U KaUECTBEHHBIX 3a/1a4 110
teme "TemnoBsie mporecch”

https://m.edsoo.ru/ff0c2572

[ToBTOpenue, 06061meHue. Peenue

96 AaCYETHBIX M KAYECTBEHHBIX 3a1a4 I10 1 bubmorexa LIOK
p a . https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TerutoBeIX ABUTaTeIe"
[ToBTopenue, o0o0meHue. Perenne
97 ACUETHBIX U KaUeCTBEHHBIX 3aJa4 I10 1 bubmorexa [JOK
p A htps://m.edsoo.ru/fi0c2b30
teme "KIIJ] anekrpoycTtaHOBOK"
[ToBTOpEHME, 000OIICHHE.
98 JlaGopaTopHble pabOTHI IO KYPC 1 1 Eubmiorexa OK
" patop p | ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBBIE SIBICHUS
[ToBTOpenue, 06061meHue. Padora ¢
99 TEKCTAMH 110 TeME "3aKOHBI 1 bubmorexa LIOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MCXaHHKE
[ToBTopenue, 0600mmenue. Padora ¢
100 texctamu 1o teme "Koiebanus u 1 bubmorexa [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o606meHue. Pabora ¢
101 TeKkcTaMu 110 TeMe "CBETOBEIE 1 Eubmiorexa OK
} https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, 06061meHue. Padora ¢
102 TekcTaMmu 110 TeMe "KBanroBsas u 1
anepHas uzuka'
OBILIEE KOJIMYECTBO YACOB I10 102 27

I[TPOTPAMME



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




IMPOBEPSIEMBIE IPEJIMETHBIE PE3YJIBTATBI OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOU ITIPOI'PAMMbBI OCHOBHOI'O
OBILEI'O OBPA3OBAHUS

7 KIIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1

HCIOJIb30BaTh U3YUYCHHBIC ITOHATUS

1.2

pas3iindaTtb ABJICHHUA I10 OIMMCAHHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

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

1.3

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3UUYECKUX SBICHUU B
OKpYy’KarollleM MHUpe, B TOM 4Hciie (U3NYecKhe SBIECHUS B MPHUPOJE,
MIPH 3TOM TEPEBOJIUTH MPAKTUYECKYIO 33[ady B yueOHYIO, BBIICISATH

CYLLECTBEHHbIE CBOMCTBA (IpU3HAKHU) (PU3UUECKUX SBICHUIM

1.4

OIMCHIBATh W3YYCHHBIC CBOWCTBA TeN W (DU3WUSCKHUE SIBICHUS,
UCTIONB3ysl (U3NYECKHE BEIMYUHBI, IPH ONHCAHUU TPABUILHO
TPaKTOBaTh (U3MYECKUN CMBICI HCIOJNB3YyeMBIX BEIHYUH, WX
0003HAUCHUS W €IUHUIIBI (PU3NUECKUX BEIUYHH, HAXOIUTh (OPMYIIBI,
CBS3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMU
BeJIMYMHAMHU, CTPOWTH TIpauWKd  M3yYECHHBIX  3aBHCHMOCTEH

(bHBquCKHX BCINYHH

1.5

XapaKTCpPU30BaATb CBOICTBa TCII, CI)I/ISI/IIIGCKI/IC SABJICHHUA U IPOLECCCHI,
HUCIIOJIB3YySA H3YYCHHBIC 3aKOHBI, IIpU O3TOM JAaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3dKOHa MW  3alliMCbiBATh C€ro MaTCMaTH4YCCKOC

BBIPAKCHUE

1.6

OOBSICHATh (PU3UUECKUE SBJICHHS, MPOLECCHl U CBOMCTBA Tel, B TOM
yyclie U B KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIABIATh IPUYMHHO-CJIECICTBEHHBIE CBS3H, CTPOUTH
oObsicHeHHMe M3 1 — 2 JOTrMYecKWX IaroB ¢ omopod Ha 1 — 2
M3yYEHHBIX CBOMCTBA (PU3NYECKUX SBICHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemiaTh pacy€THble 3a1aud B 1 — 2 neMcTBUs, UCHOJB3Ys 3aKOHBI U




(bopMyIIbl, CBA3bIBAIONINE (PU3NUECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a
yCIOBUSL 3aJauyd  3alMChIBaTh KpAaTKOE YCJIOBHME, IOACTABIATH
¢uznyeckre BeJIWMYMHBI B (POPMYJIbI M IPOBOAUTH PACUETHI, HAXOIUTh
CIpaBOYHbBIE JIaHHBIE, HEOOXOAMMBbIE JUIS PELICHUs 3a]a4, OLEHUBATh

PEAUTUCTUIHOCTH TIOTYYSCHHON (PU3UUYECKON BETNIHHBI

1.8

pacro3HaBaTh MNPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh MPHU TTOMOIIN
(bu3NYeCKUX METOJOB, B ONHCAHWU HCCIEJOBAHUS BBIACIATH
MPOBEPAEMOE  MPEAMNOJIOKEHUE (rumnotesy), pas3nnyarb 151
HMHTEPIPETUPOBATh MOJYYEHHBIM pe3yJbTaT, HaXOAUTh OLIMOKH B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1O €TI0 PE3yJIbTaTaM

1.9

MPOBOAMTH OMNBITHl MO HAOMIOACHUI0 (U3UYECKUX SBICHUM WIH
bu3nyecKkux  CBOWCTB  Tel:  (pOpMyIHpoOBaTh  IPOBEPsiEMbIC
MPENIONIOKEeHNs, CcoOUpaTh  YCTAaHOBKY M3  MNPEIIOKEHHOTO

000pyI0BaHUS, 3aMUCHIBATH XO/1 OTBITa U (JOPMYJIUPOBATH BHIBOJIBI

1.10

BBIIIOJIHATL MPAMBIC H3MCPCHUSA C HUCIOJB30BAHUCM AHAJIOTOBBIX M
nu(poBbIX MPUOOPOB, 3aMKCHIBATH TMOKa3aHUS NMPHOOPOB C y4ETOM

3aJJaHHOM aOCOTIOTHOM MOTPEIHOCTH U3MEPEHUI

MPOBOANWTHh  HMCCIEAOBAHHE 3aBUCUMOCTH  OOHOW  (PU3UUECKOU
BEJIMYUHBI OT JIPYrodl C HCIIOJB30BAHUEM TMPAMBIX HW3MEPECHHH,
y4acTBOBaTh B IUJIAHUPOBAHUU Y4YEOHOTO HCCIENOBaHUS, COOMpaTh
YCTaHOBKY U BBITIOJIHATH U3MEPEHUS, CIEys MPEJI0KEHHOMY IIJIaHy,
¢bukcupoBaTh pPE3yJbTAThl IMOJTYYEHHON 3aBUCHUMOCTH (PU3UUECKHUX
BEJIMYMH B BUJIC MPEIOKEHHBIX Ta0JIHUIl U Tpa(UKOB, 1e1aTh BBIBOBI

I10 pe3yJIbTaTaM UCCIIEIOBAHUS

1.12

IMPOBOAWUTL KOCBCHHBIC H3MCPCHUA (1)I/I3I/I‘I€CKI/IX BCJIMYHH, CJICays
HpC,HHO)KeHHOﬁ HWHCTPYKIUU: IIPU BBINIOJIHCHUN H3Mep€HHI>i CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY HW BBIYUCIIATH 3HAYCHHUC HCKOMOM

BCJIIMYNHBI

1.13

coOmoaTh MpaBWia TEXHUKH O€30MacHOCTH TMpu  pabore ¢

n1a0opaTOpHBIM 000pyT0BaHUEM

1.14

yKa3plBaTh NPUHIMNbBI  JEHCTBHS NPHUOOPOB M  TEXHUYECKUX
YCTPOWCTB, XapaKTEpHU30BaTh MPHUHIMIBI JEUCTBUS HM3YyYECHHBIX
npUOOPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO HX OIMCAHUS,
UCTONB3ys 3HAaHMA O CBOMCTBaX (U3MYECKHX  SBICHHA |

HeoOXoauMbIe (PU3NUECKHUE 3aKOHBI K 3aKOHOMEPHOCTH




1.15

NPUBOAUTH TpPHUMEpPbl (HaXxoauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUYECKOTO UCIIOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOU
KU3HM 171 oOecrieueHHsi 0O€30MacHOCTH MpU  OOpallleHuu ¢
npubOpaMu U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3[I0POBbS H

COOJIIO/ICHHS HOPM DKOJIOTUYECKOTO TIOBEICHHS B OKPYKaIOIIeH cpefe

1.16

OCYIIECTBIISATH OTOOpP MCTOYHMKOB MH(OpManuu B cetu MHTEpHET B
COOTBETCTBMHM C 33JaHHBIM IOWCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIUXCS 3HAHUH M MYTEM CpaBHEHHs PA3IMYHBIX HCTOUYHUKOB
BBIICNATh MH()OPMAIUIO, KOTOpasi SBISETCS NPOTHBOPEYHBON HIIH

MOJKET OBITH HGHOCTOBepHOﬁ

1.17

HCII0JIb30BAaTh pu BBITIOJTHEHUH y4eOHbIX 3alaHui
HAYYHONOITYJISIPHYIO ~ JIUTEparypy  (U3MYECKOro  CcoaepkaHus,
CIpaBOYHBIE MaTepHualbl, pecypcbl ceth MHTepHeT, Blaners
npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMALUU

13 OJJTHOM 3HAKOBOW CHCTEMBI B APYTYIO

1.18

c03/1aBaTh COOCTBEHHbIE KpAaTKUE NMUChbMEHHbIE U YCTHBIE COOOILEHUS
Ha OCHOBe 2 — 3 UCTOYHHMKOB HH(pOpMaAlMU (PU3HUECKOTO
COJIepKaHus, B TOM YHCJIE IyOJUYHO JeiaTh KpaTKUE COOOLICHHS O
pe3yabTaTax IMPOEKTOB WM Y4EOHBIX MCCIIEJOBAaHUM, NPU HTOM
IPaMOTHO HCIIOJIb30BaTh H3YYEHHBIM IOHATUHHBIM amnmapar Kypca

(bU3HKH, CONPOBOKIATh BBICTYINIEHUE MPE3eHTaLlue

1.19

IIPY BBITIOJTHEHUH yUEOHBIX MMPOEKTOB M UCCIIEI0OBAaHUI pacipeeaTh
0053aHHOCTH B TPYIIIIE B COOTBETCTBUM C IOCTABICHHBIMU 33Ja4aMH,
CIIEIUTHh 32 BBIIIOJHEHHWEM IUIAHA JEWCTBHM, AJE€KBATHO OLICHUBAThb
COOCTBEHHBIH BKJIaJ, B JIEATEIbHOCTb TIPYIIBL, BHICTPaUBATh
KOMMYHUKaTUBHOE B3aUMOJICHCTBHE, YUYUTBIBAs MHEHHE

OKpYKAIOIIUX

8 KVIACC

Kon
MPoOBEPsAEMOro
pe3yJbTarTa

HpOBepﬂeMbIe NMpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTe.TILHOi71 nporpaMmmMmbl OCHOBHOI'O 001ero 06p33OBaHI/Iﬂ

1.1

HUCII0JIBb30BAaTh NIOHATHUA

1.2

pasinvyaTth SABJICHUA IO OMHCAHUIO HUX XapaKTCPHBIX CBOWMCTB M Ha




OCHOBE OIIBITOB, JJEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHUE

1.3

pacro3HaBaTh TPOSIBICHHE M3YUYCHHbIX (DU3MUECKUX SIBICHUH B
OKpY’KaloIlleM MHpe, B TOM 4YHCle (U3NUECKUE SBICHUS B MPUPOIE,
IIPU 3TOM TEPEBOJUThH NMPAKTUYECKYIO 3aauy B yueOHYIO, BBIICNSATH

CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKHN) (PU3UUECKUX SBICHHIMA

1.4

OIMCHIBATh W3y4YCHHBIC CBOHCTBA Tel M (PU3NYECKUE SIBICHHS,
UCTIONB3ysl (U3WYECKHe BEIMYUHBI, TPH ONHCAHUU TPABHIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIONB3YEMBIX  BEIMYMH,
0003HAYECHUS U eIMHUIIBI (PU3NYECKUX BEIMYUH, HAXOJUTH (POPMYJIbI,
CBSI3BIBAIOIIME  JIaHHYIO (U3HYECKYI0 BEIMYUHY C JPYTHMH
BEIMYMHAMH, CTPOUTh TIpadUKd  M3YUYEHHBIX  3aBHCHUMOCTEH

(U3HYECKUX BEIIMINH

1.5

XapaKTepu30BaTh CBOKMCTBA Tell, (PM3MUSCKUE SBJIICHUS W IPOIIECCHI,
UCIIONIB3YSl M3YyYEHHbIE 3aKOHBI, IMPU JTOM JaBaTh CJIOBECHYIO
(GOpMyIHPOBKY 3aKOHa H 3alHChIBAaTh €r0 MaTeMaTHYeCKOoe

BBIpaKEHHE

1.6

OO0BSACHATH (U3NYECKUE MPOLECCHl U CBOICTBA TeJl, B TOM YUCIIE U B
KOHTEKCTE CHUTyallUld IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1
— 2 JIOTMYECKMX IIAroB C MOMOIIBIO | — 2 W3ydYeHHBIX CBOMCTBa

¢bu3nUecKux ABICHUN, PU3NIECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

pemars pacy€THbIE 3a1aud B 2 — 3 JEHCTBUS, UCIIONIB3Ys 3aKOHBI U
(dbopMyiibl, cBsi3bIBatOLIME (PU3UYECKUE BETUYUHBI: HA OCHOBE aHaJIN3a
YCJIOBUS 33/1a4d 3alMCBhIBATh KPATKOE YCIOBUE, BBISIBISATH HEJOCTATOK
JNaHHBIX JJIs pelleHus 3a/Jayd, BbIOMpaTh 3aKOHBl U (OPMYIIBI,
HeoOXoauMble Uil €€ pEIIeHUs, MPOBOAUTH PacuéThl U CPaBHUBATH
MOJyYeHHOE 3HaueHHe (U3NYECKOW BETUYMHBI C W3BECTHBIMH

JaHHbIMHA

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPHU MOMOLIA
(U3UYECKUX METOOB, UCTIONB3YS OMMCAHUE UCCIICIOBAHMSI, BBIICIIATh
MPOBEPSIEMOE TMPEIOJIOKEHUE, OIICHUBATh MPABUIBLHOCTH TOPSAIKA

MMPOBEACHUA UCCIICAOBAaHNs, ACJIaTh BBIBOIBI

1.9

MPOBOJUTh OIBITHI 10 HAOMIOACHUIO (DU3HYSCKUX SIBICHHHA HIIH
bu3nyecKkux  CBOWCTB  Tel:  (opMyIHpoBaTh  IMPOBEPsiEeMbIC

MPENOJIOKEHNs,  cOOUpaTh  YCTAHOBKY M3  IPEJJIONKEHHOTO




000py/10BaHus, ONMUCHIBATh XO/1 ONbITa U (POPMYITHPOBATH BHIBObI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHHUS C HCIOJIB30BAaHUEM aHAJIOrOBBIX
pUOOPOB U JATYUKOB (PU3UYECKUX BEIIMYHMH, CPABHUBATH PE3YJIbTATHI

M3MEPEHHH ¢ YIETOM 3aJaHHOM a0COIFOTHOM MOTPEITHOCTH

MIPOBOAMTH  MCCJIEJIOBAHWE  3aBUCUMOCTH  OIHOW  (PU3MUECKOU
BEJIMYMHBI OT JAPYroil € HCIOJB30BAHUEM MPSIMBIX W3MEPEHHUI:
IUTAaHUPOBATh HCCIIEJJOBaHME, COOMpPATh YCTAHOBKY M BBINOJIHATH
U3MEpEHus,  cielys  IpeUIOKEHHOMY  IUIaHy,  (DUKCHPOBATh
pe3yabTaThl MOJYYSHHON 3aBUCMMOCTH B BUE TaOIHIl U rpaduKoOB,

ACJIaTh BBIBOJKI IO PE3YyJIbTaTaM UCCICAOBAHUA

1.12

IMPOBOIMTDH KOCBCHHBIC HN3MCPCHUA q)HSI/ILIeCKI/IX BCJIIMYHH:
IIaHUPOBATh U3MCPCHMUA, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
CJICays HpGI[JIO)KGHHOfI HHCTPYKIIMHU, W  BbIYUCIATH 3HAYCHHUC

BCIINYHHBI

1.13

CO6J'II-OI[aTI> ImpaBujia TEXHUKH 0e30macHOCTH IIpu pa60Te C

1a0opaTOpPHBIM 000pyT0BaHUEM

1.14

XapaKTepu30BaTh MNPUHIUINBI JIEHCTBUA HU3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha HMX ONMCAHUA, HCHOJb3Ys
3HaHUS O CBOMCTBaX (U3MYECKUX SABICHMH U HEOOXOJUMBbIe

¢du3nveckre 3aKOHOMEPHOCTH

1.15

pacro3HaBaTb MPOCTHIC TCXHUUYCCKHC yCTpOfICTBa U U3MCPUTCIIBHBIC
HpI/I60pI)I 10 CX€MaM U CXEMaTH4YHbIM PUCYHKaM, COCTaBJIATh CXEMBEI
QJICKTPHUICCKUX I.[GHGI\/'I C MOCJICAOBATCIILHBIM W IAapaJlJICJIbHBIM
COCAMHEHHUEM 9JICMCHTOB, pasinvas YCJIIOBHBIC 0003HaUCHUS

QJICMCHTOB JJICKTPUYCCKUX Lemnei

1.16

NPUBOANUTH TpHUMEpHl (HAXOAUTh MH(QOpMAIMIO O MpHUMEpax)
MPAaKTUYECKOTO UCTOI30BaHUS (PU3NIECKUX 3HAHUI B IOBCEIHEBHOM
KM3HM i obecriedeHus 0€30MacHOCTM MpH  OOpallleHHH ¢
npubOpaMy U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS U

COOJIIOICHUS HOPM DKOJIOTMYECKOTO MOBEICHUS B OKpPY KaroIlel cpee

1.17

OCYIIECTBISATh MOUCK HHPOpMAIMK (HU3UIECKOTO COJCPIKAHMS B CETH
HNutepHeT, Ha OCHOBE HUMEKHOLIMXCA 3HAHUW U IYTEM CpPaBHEHHUS
JIOTIOJTHATEIBHBIX HMCTOYHUKOB BBIICTSATh HHPOPMAIHIO, KOTOpPAS

SABJIACTCA HpOTHBOpe‘IHBOﬁ HJIM MOXKET OBIThH HeﬂOCTOBepHOﬁ

1.18

HCIIOJIb30BATh  IIPW  BBINNOJIHCHUH y‘{e6HBIX Sa,I[aHI/Iﬁ Hay4YHO-




HOMYJIIPHYIO JINTEPaTypy (PU3NYECKOIO COJIEp)KAaHUsS, CIIPAaBOYHbIC
MaTepuanbl, pecypchl cetu MHTepHeTr; Biamers  npuéMamu
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHusi MHPOPMAUU U3 OJHOU

3HAKOBOM CHCTEMBI B APYyryro

1.19

CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M KPATKUE YCTHBIE COOOIICHUS,
0000mas uHGOpPMAMIO W3 HECKOJBKUX HCTOYHHKOB (PH3UUIECKOTO
CONlep’KaHusi, B TOM 4HCIE MyOJIUYHO NPEACTABISTH PE3yJIbTaThl
MPOEKTHOM WJIM MCCIENOBATEIIbCKOM JEATEIIBHOCTH, MPU 3TOM
rpaMOTHO HCIIOJb30BaTh HM3YYEHHbIM TMOHATUWHBIA amnmapaT Kypca

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

1.20

MIPU BBIMIOJHEHUN Y4EOHBIX MPOEKTOB M MCCIENOBAHUN (PUINUECKUX
MIPOLIECCOB pacCHpeleNsITh 00sI3aHHOCTH B IPyIIE€ B COOTBETCTBHM C
MOCTaBJICHHBIMM  33Jla4aMM, CJEIUTh 3a BBIIOJIHEHUEM ILJIaHA
JEUCTBUA W KOPPEKTHUPOBATh  €ro, AaJEKBAaTHO  OLICHUBATH
COOCTBEHHBIH BKJAJ B JEITENBbHOCTb TPYMIbI, BBICTPAaWBaTh
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHE,  MpPOSABIAS  T'OTOBHOCTH

paspemiaTh KOH()IUKTHI

9 KUIIACC

Kon
MPOBEPSAEMOro
pe3yJbTarTa

HpOBepf[eMbIe NMpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeHBHOﬁ nporpaMmmMmsbl OCHOBHOI'O 061]161"0 06pa30BaHI/Iﬂ

1.1

HCIOJIb30BAaTh U3YUCHHBIC ITIOHATUSA

1.2

pas3jindaTthb SABJICHHUSA II0 ONMHMCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)1/131/1‘-1601(06 SIBJICHUC

1.3

pacrno3HaBaTh HPOSBIEHUE W3YYEHHBIX (PU3UUYECKUX SBJICHUN B
OKpY’KalollleM MHpE, B TOM 4ucie (U3NUECKUE SBICHUS B MPUPOJE,
IIPU 3TOM TEPEBOAMTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIJCIATH

CYILECTBEHHbIE CBOMCTBA (IpU3HAKH) (PU3UUECKUX SBICHHIM

1.4

OIMUCbIBATh H3YYCHHBLIC CBOMCTBA Tel U Q)Hznqecxne SIBJICHUS,
HCIOJIb3YyA (I)I/I3I/ILI€CKI/IC BCJIMYHHBI, HpPHU OIMCAHUN IIPABUIIBHO
TPAKTOBATbH (i)H?:H‘-IGCKHfI CMBICJI HCIIOJIb3yCMbIX BCJINYHH,
0003HaYeHHS U CAMHHNIbI (bI/ISI/I‘IeCKI/IX BCJINYHH, HAXOANUTH (bOpMy.TIBI,

CBSI3bIBAIOIIME  JIAHHYIO  (U3HMYECKYI0 BEIMYUHY C  JIPYTHMHU




BEJIMYMHAMH, CTPOUTH  TIpaUKHd  HM3YyUYEHHBIX  3aBHUCHUMOCTEH

(bI/I3I/I‘-ICCKI/IX BCJINYHUH

1.5

XapaKTepu30BaTh CBOICTBA Tels, (PU3NYECKHE SBICHHUS U IPOLECCHI,
WCIIONIb3ySl HW3YYEHHBIE 3aKOHBI, IPH 3TOM JaBaTh CIOBECHYIO
GopMyIMpPOBKY 3aKOHa M 3alUChIBaTh €ro  MaTeMaTHYecKoe

BBIPA)KCHHE

1.6

OOBSICHATH (PU3NYECKHE TPOIIECCHl U CBOWMCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:
BBISIBJISATH IPUYMHHO-CJICICTBEHHbIE CBSI3U, CTPOUTH OOBSCHEHHE U3 2
— 3 JIOTMYECKHX IIAaroB C MOMOWIBIO 2 — 3 HM3y4YEeHHBIX CBOMCTBA

(I)I/ISI/I"IeCKI/IX HBHGHHﬁ, (I)I/I3I/ILIGCKI/IX 3dKOHa UK 3aKOHOMCPHOCTHU

1.7

pemate pacuéTHele 3aJauu (Omuparommecs Ha cucreMy u3 2 — 3
YpaBHCHHIA), WCIOIB3yS 3aKOHBI © (OPMYJBI, CBS3BIBAOIIUC
¢du3nveckre BEIMYMHBI: HA OCHOBE aHAJM3a YCIOBHS 3a/laud
3alMUCbIBATh KpPATKOC YCJIIOBUC, BBIABIIATH HCAOCTAIOIINEC HUIIU
M30BITOYHBIE JAaHHBIC, BEIOUPATh 3aKOHBI U (HOPMYJIBI, HEOOXOUMBIS
JUIS PELIeHUs, MPOBOAWTH PACUYEThl M OILICHUBATH PEaTUCTHYHOCTH

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

1.8

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO PEIIUTh MpPU TTOMOIIA
(GU3MYECKUX METOOB, MCIOJb3Ysl ONMCAHUE HCCIIEIOBAHUS, BBIIEIATH
IIPOBEPSEMOE NPEAIIOIOKEHUE, OLICHUBATh IIPABUIBHOCTh IOPsIKA
IIPOBEICHHUS UCCIEAOBAaHUA, JEJaTh BBIBOJbI, HMHTEPIPETUPOBATH

PC3yJIbTAThI Ha6HIOHGHHﬁ 1 OIIBITOB

1.9

MPOBOAWTH OMBITHl MO0 HAOMIOACHUI0 (U3NYECKUX SBICHUN WIH
(bu3NYECKUX CBOWCTB TEJI: CAMOCTOSITENIBHO COOMpPATh YCTAaHOBKY M3
M30BITOYHOTO Habopa 00OpyAOBaHHUSA, OMHUCHIBATH XOJl OMBITA U €ro

pe3yabTaThl, POPMYITHPOBATH BHIBOIBI

1.10

NPOBOIUTH MPH HEOOXOAMMOCTH CEpUI0 MPSIMBIX H3MEPEHUil,
OIIpenessisl CpelHee 3HaueHHWe H3MepsieMol BennuuHbl (pokycHoe
paccrosiHHe cobOuparomei JUH3bI), 000CHOBBIBATH BBHIOOP crocola

u3MepeHus (U3MEpUTENIBHOIO Ipudopa)

MIPOBOAMTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C
UCMOJIb30BAaHUEM NPSMBIX HM3MEPEHUIl: IUIAHUPOBAaTh HCCIEI0BAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (PUKCHPOBATh pPE3yJIbTAThI

HOHy‘ICHHOﬁ 3aBHCHUMOCTH (1)I/I3I/ILI€CKI/IX BCJIIMYHMH B BUJC Ta6J'II/IHI/I




rpaduKoB, JeNaTh BBIBOBI [0 pe3yJIbTaTaM UCCIIEOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  M3MEpPEeHHs  (U3NYECKUX  BEJIMYUH:
IUIAHUPOBATh U3MEPEHHs], COOUPaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
W BBINOJHATH W3MEPEHHUs, Cleays MNpPeJIOKEHHOM WHCTPYKIHH,
BBIYUCIIATh 3HAYEHUE BEIMYUHBI M aHAJIU3UPOBATh IOJIyYCHHBIC

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOmogaTh TpaBWiIa TEXHUKHM O€30MacHOCTH TMpu  pabore ¢

J1ab0paTOPHBIM 000PYI0BaHUEM

1.14

pa3ianyaTh OCHOBHBIE MPHU3HAKU W3YYEHHBIX (DU3MUECKHX MOJIENCH:
MaTepHaibHask TOUKa, a0COIOTHO TBEPOE TEJI0, TOUCUHBIH HCTOYHUK
CBeTa, JIy4, TOHKas JIMH3a, TUIAHETapHasi MOJENIb aTOMa, HYKJIOHHas

MOZCIIb aTOMHOTI'O AApa

1.15

XapaKTepu30BaTh MNPUHIUINBI JEHCTBUA W3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOpPOM Ha HUX ONMCAHUSA, HCIIOJIb3YS
3HaHUS O CBOMCTBaX (U3MYECKUX SABJICHMH U HEOOXOJMMBbIE

(1)I/ISI/I‘I€CKI/IC 3aKOHOMCPHOCTHU

1.16

HCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKHM H3YYEHHBIX
TEXHUYECKHUX YCTPOWCTB, A3MEPUTEIIBHBIX pudopoB "
TEXHOJIOTUYECKUX TPOLIECCOB IPH PEIIEHUH Y4eOHO-MPAKTUYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIsl TIOCTPOEHUSI U300paKEHUH B IIJIOCKOM

3epKaje 1 cooduparouieil mmH3e

1.17

NPUBOJUTH TMPHUMEPHl (HAXOAWTh HH(MOpMAIMIO O MpHUMEpax)
MPAKTUYECKOT0 UCTOIb30BaHUS (PU3NYECKUX 3HAHUI B IOBCEIHEBHOM
KU3HM 171 oOecrieueHHsi 0€30MacHOCTH TMpU  OOpalieHud ¢
npubopaMu U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHS 37I0POBBS U

cOOJII0ICHNS HOPM AKOJIOTMUYECKOTO MOBEICHHUS B OKpY Karollel cpeae

1.18

OCYIIECTBIISAThH MOUCK HHPOpMAIK (U3HIECKOTO COJCPKAHUS B CETH
Wntepner, camocrosTensHO (GOpMYyIUpys TOUCKOBBIA  3ampoc,
HaxOJUTh TMYTU  OMNPEHCNICHHUs]  JOCTOBEPHOCTH  MOJIyYEHHOU
nH(pOpMallMd Ha OCHOBE HMMEIOIIMXCS 3HAHUA M JIONOJHUTENbHBIX

HCTOYHUKOB

1.19

UCMOJNb30BaTh IPU  BBINOJHEHUHM Y4YEOHBIX 3aJaHUN  HAy4HO-
TIOMYJISIPHYIO JINTEPATYpy (U3NYECKOTO COIEpIKAaHUS, CIPABOYHBIC
Marepuanbl, pecypcbl cetu HTepHeTr; BimageTh NpuéMaMu

KOHCIIEKTHPOBAHMsI TeKCTa, mpeoOpa3oBaHusi HHPOPMALIMU U3 OJHOM




3HAKOBOMW CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTb COOCTBEHHbIE NHCHbMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE HMH(OPMALUU W3 HECKOJIbKUX HCTOUYHUKOB (PU3HUECKOTO
coJiepKaHusi, MyOJMYHO MPEACTABIATH PE3yJbTaThl NMPOECKTHOW HIIN
UCCIIEIOBATEIbCKOM  AEATEIBHOCTH, IPU  3TOM  TI'PAMOTHO
KCIOJIb30BaTh U3YUYEHHbIN MMOHATUMHBIN anmnapaT u3y4aeMoro pasiaeiia
(GU3MKM W CONMPOBOXKIATh BBICTYIUJICHHE Ipe3eHTalueld ¢ y4EToM

0CcOOEHHOCTEH ayTMTOPUN CBEPCTHUKOB

1.21

MIPHU BBITIOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIENOBAHUN (PUINISCKUX
MIPOLIECCOB pacCHpeleNsiTh 00sI3aHHOCTU B IPYyIIe B COOTBETCTBHH C
IIOCTABJICHHBIMU  3a/la4aMH, CJIEAUTh 3a BBIINOJHEHUEM ILIaHA
JEWCTBUA W KOPPEKTHPOBaTh  €ro, AaJeKBAaTHO  OLICHUBATH
COOCTBEHHBI BKJaJ B JACITENBbHOCTH TPYMIbBI, BBICTPaWBATh
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHE,  MpPOSBISASL  TOTOBHOCTH

paspemniath KOHM)IUKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

7 KUIIACC

Kon
pa3jaena

Konx
3JIEMEHTA

IIpoBepsiemMble 3J1eMeHTHI COleP:KaAHUS

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOILIETO MUPA

1.1

®uszuka — Hayka O Ipupoje. SBiueHus npUpOAbL.
@usnyeckue SBICHHA: MEXaHUYECKHE, TEIUIOBBIE,

QJICKTPUYCCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

dusznueckue BeIMYUHBL.  M3MepeHune  (PHU3MUECKUX
BenmuuuH.  Dmuyeckue  mpubopsl.  IlorpemHOCTH

H3MepeHHI>i. MC)KI[YHEIpO,Z[Ha}I CHUCTEMa COMHHNI

1.3

ECTCCTBGHHOHaquBIfI MECTOA IIO3HaAHUA: Ha6J'II-OI[eHI/Ie,
IMOCTAaHOBKAa HAYy4YHOI'0 BOIIPOCA, BBIABHUIKCHUC THIIOTC3,
OKCIICPUMCHT II0 IIPOBCPKEC THUIIOTEC3, 00BsCHEHHE

HAOJII0JaEMOTO SBJICHUS

1.4

Onucanue GpU3NMYECKUX SBICHUH C TOMOILBIO MOJIENIEH

1.5

[IpakTuyeckue pabOTHI:

HiHtPar#HH#l13mMmepenue pacCTOSHUM.
#i#HtPartH#3mepenne o0bEMA KUIKOCTH M TBEPIOTO
Tena.

#H##Par##H#OnpenesneHre pa3MepoB MaJIbIX TEJ.
###Par###l13Mepenne  TeMmrnepaTypsl IpU  IOMOIIM

KUJKOCTHOTO TEPMOMETpPA U TaTUYMKA TEMIIEPATYPbI

ITEPBOHAYAJIbHBIE CBEJJEHN A O CTPOEHUU BELIECTBA

2.1

##HtPar#H##CTpoeHue BelecTBa: aTOMbl M MOJIEKYJIbI, UX
pasmepsl.  OmbITBI,  JTOKa3bIBAIOLIME  JUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

###HPartH#H# /[ pmokerne  wactmi  BemiectBa.  CBA3b
CKOPOCTH  JIBIDKGHHS  4YacTHII C  TEeMIIepaTypOH.

BpoyHoBckoe nBuxenue, 1uddy3us
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BSaHMO}IeﬁCTBHe JaCTHUILl BCIICCTBA: MIPUTAKCHUC U




OTTAJIKUBAHHUEC

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

ra3oB, >KUJIKOCTEM M TBEPABIX (KPUCTAUIMYECKUX) TEIN.

2.4 B3anMocCBsI3p MeXAy CBONCTBAMH BEIIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSIX U HMX aTOMHO-MOJIEKYJISPHBIM
CTpPOEHUEM

2.5 Oco0OeHHOCTH arperaTHbIX COCTOSIHUI BOJIbI
[IpakTuueckue padbOTHI:
###Par###Onenka quaMeTpa aToMa METOJIOM PSIOB (C
ucrnoiib30BaHueM ¢otorpaduii).

2.6 #HHHPart##OneITel 10 HAOMIOAEHUIO  TEIUIOBOIO

pacuIMpeHust ra3os.
HHPar#H##0npITEl 10 OOHApYXEHUIO JEHCTBUS CHII

MOJICKYJISIPHOTI'O ITPUTAKCHUS

JIBIDKEHME U B3AUMOJIEVICTBUE TEJI

11 Mexanunueckoe JIBUDKEHUE. PaBHOMepHOE U
' HEPABHOMEPHOE JABHKCHUE
H##HParf#H#CKopOCTb. Cpennsia CKOpPOCTb pu
3.2 HEPAaBHOMEPHOM [JBHWKE€HHH. Pacy€T myTH M BpeMeHHU
JBUKCHHUS
SIBnenune uHepuuM. 3akoH uHepuuU. B3ammoneictBue
33 TEJ KaK IIPUYMHA U3MEHEHHs CKOPOCTH IBWKCHMS TEIL.
Macca kak Mepa HTHEPTHOCTH Tela
14 #HHPar### InotHoCTh BemectBa. CBA3L INIOTHOCTH C
. KOJINYECTBOM MOJIEKYJI B elMHHIIE 00BhEMa BelIecTBa
3.5 Cuna xak XxapakTepuCcTHKa B3aUMOJIEHCTBUS Tell
16 Cuna ynpyroctu u 3axkoH ['yka. M3mepenue cuibl ¢
' MTOMOUIBIO AMHAMOMETPA
37 ###Par###SIBnenue Tarorenua u cuna Tsokectu. Cuiia
' TSDKECTHU Ha ApYyrux IuaHerax. Bec rema. HeBecoMocTh
13 Cuna tpeHusa. TpeHHE CKOJBXKEHMS M TPEHHE IOKOS.
. Tpenue B IpUpOAE U TEXHUKE
3.9

H#H#H#Par###CrioxkeHue Cuj, HampaBiCHHBIX [0 OJHOMU




psAMOH. PaBHOZEHCTBYIOIIAS CUIL

3.10

[IpakTuueckue pabOTHI:

OmnpeneneHne CKOPOCTH  PABHOMEPHOI'O  JIBHIKEHUS
(wapuka B JKUAKOCTH, MOJENIU  DIEKTPHUUYECKOIrO
aBToMOOWJII M Tak jJanee). OnpeneneHue cpenHel
CKOPOCTH CKOJBKEHHUs Opycka WM IIapuka [0
HAaKJIIOHHOM  IUIOCKOCTH. OmpeneiacHue  IIIOTHOCTH
TBEPIOTO Tena. OnpITsl, JEMOHCTPUPYIOIINE
3aBUCHUMOCTh pacTsDKeHUs (nedopManuu) NpyKUHBI OT
OpUIOKEHHOW cuiibl.  OMBITBI, AEMOHCTPUPYIOLIHE
3aBUCHUMOCTb CHJIbI TPEHUS CKOJIBKEHUSI OT Beca Teja U

XapaKTepa COIMpruKacarommnuxcs HOBerHOCTeﬁ

3.11

@u3nyecKue SBICHUS B IIPUPOJE: NIPUMEPHI IBUKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B JKMBOW M HEKUBOW MPHUPOJIE,

JIEVICTBHE CUJIBI TPCHHUA B IPUPOAC U TEXHUKE

3.12

TexHuyeckue yCcTpoucTBa: TMHAMOMETP, NOAIIUITHUKI

JABJIEHUE T

BEPJIBIX TEJI, )KMJIKOCTEI U TA30B

4.1

Hasnenue TBEpAoro tema. CrocoObl yMEHbIIECHHS U

YBCIUUYCHUA JaBJICHUA

4.2

JlaBneHue raza. 3aBUCUMOCTD JIaBIICHUS ra3a OT 00bEMa,

TEMIEPATYPbI

4.3

[Tepenava maBneHus TBEPABIMHU TEIAMH, KHUIAKOCTIMHU U

razamu. 3akoH Ilackams. [ITHeBMaTHYEeCKHE MAIIIMHEL

4.4

3aBUCHUMOCTh  JABJIICHUS OJKUAKOCTHU OT TIyOWHBI.
IMuapocratuueckuit mapagokc. CooOIIaronuecs CoCyIbl.

FI/II[paBJ'II/I‘{eCKI/Ie MCXaHHU3MbI

4.5

AtMmocdepa 3emnu u atMmochepHoe AaBieHue. [IpuunHel
CYyIIECTBOBaHUSl BO3AYLIHON o0Oonouku 3emuid. OmbIT
Toppudennu. 3aBUCUMOCTh aTMOC(EPHOTO JTaBICHUS OT

BBICOTHI HaJl YPOBHEM MOps

4.6

N3mepenue armocdepnoro pasinenus. [lpuGopsr s

M3MEPEHHS aTMOC(PEPHOTO JIaBJICHUS

4.7

JleficTBHe KMAKOCTM M Ta3a HAa IOTPYKEHHOE B HHUX

Teno. BeltankuBaromas (apxuMenoBa) cuia. 3aKoH




Apxumena

4.8

[InaBanue ten. BoznyxomnnaBanue

4.9

[IpakTuueckue padbOTHI:

HccnegoBanne 3aBHCHMOCTH Beca Tela B BOJE OT
o0béMa MOrpykK€HHOM B IKUAKOCTb 4YacTU Tela.
OnpeneneHre BHITAIKUBAIOLIEH CUJIBI, TEHCTBYIOIECH Ha
TEI0,  IOrpyx’EéHHOe B KUAKOCTh.  IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUJIbI, JEUCTBYIOLIEH
Ha TEIO0 B JKHAKOCTH, OT Macchl Teaa. OIbITH,
JEMOHCTPUPYIOIINE  3aBUCUMOCTh  BBITAIKMBAIOLIECH
CWJIBI, IEHCTBYIOIICH Ha TENO0 B JKUIKOCTH, OT 00bEMa
NOTPYKEHHON B KUIKOCTb YaCTU TeJla U OT IUIOTHOCTH
JKUJKOCTH. KonctpyupoBanue apeomeTpa HIIN
KOHCTPYMpPOBaHUE  JIOAKM M  ONpeAciieHue €€

Irpy30I10AbEMHOCTH

4.10

dusnueckue SABJICHUS B mnpupoae: BJIMSITHUC
aTMOC(bepHOFO JaBJICHHUA Ha JKUBOM OpraHu3M, IUIaBAHUC

pBIO

4.11

TexHuyeckue yCTpPOMCTBA: COOOILIAIOLIUECS COCY/IbI,
YCTPOMCTBO BOJONPOBOJAA, THUIPABIMYECKUNA Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMED, IMOPLIHEBOM HacocC,

apeoMeTp

PABOTA, MOIIIHOCTbD, SHEPT'UA

5.1 Mexanudeckas pabora

5.2 Mexanudeckast MOITHOCTb

53 [IpocThie MexaHM3MBI: pblUar, OJIOK, HaKJIOHHAs

' iockocThb. [IpaBuio paBHOBecus pbryara

54 [IpumeHeHue mpaBuiia paBHOBECHS pblyara K 0JIOKy
«3omoroe  mpaBwio»  MeXaHWkd.  KoaddunueHt

5.5 TIOJIE3HOTO JEUCTBUSA MEXaHU3MOB. IIpoctsie
MEXaHU3MBI B OBITY ¥ TEXHUKE

5.6 [loTenuuanbHas 3HEPTUU Tela, HOJHATOro HaJ 3eMIEn

5.7 Kunernueckas sneprus

5.8

ITonnas mMexanudeckas OHCPI'Hs. 3aKOH HM3MEHEHHS H




COXPAaHEHHUs MEXaHUYECKOI dHEeprun

59

[IpakTuueckue pabOTHI:

#H#HPar#H#Onpenenenue pabOThl CUIIBI TPEHUs TpU
PaBHOMEPHOM JIBIDKCHHH Tela 10 TOPH30HTAIBLHON
noBepxHocTH. MccienoBaHne yciaoBHH — paBHOBECHS
ppruara. Msmepenune KIIJI HakJIOHHON IIJIOCKOCTH.

N3ydenue 3akoHa COXpaHEHUS] MEXaHUYECKOM YSHEPTUH

5.10

Odusuyeckue SBICHUS B MPUPOJE: pbluard B Tele

YCIO0BCKa

5.11

TexHuueckue yCTPOMCTBA: pblyar, IMOABWXKHBIA U
HENOJIBWKHBIM OJIOKM, HaKJIOHHAs IUIOCKOCTb, MPOCTHIE

MCXaHU3MBbI B 6BITy

8 KUIACC

Kon
pa3jiena

Kon
JIEeMEHTA

IIpoBepsieMble 3JIeMEHTbI COlEPKAHUSA

TEIIVIOBBIE ABJIEHUA

6.1

OCHOBHBIE  TOJIOKECHUS MOJ'ICKy.]'ISIpHO-KHHGTH‘ICCKOﬁ
TCOpHUU CTPOCHUA  BCHICCTBA. Macca wu pa3MEphL
MOJICKYJIL. OHI)ITLI, MOATBCPKAAIOIINC OCHOBHBIC

MOJIO’KEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUH

6.2

Mopnenn  TBEpAOro, JKUAKOTO W Ia3000pa3HOTO
cocTtostHMM BemecTBa. Kpucraminueckue u amopgHble

TCJ1a

6.3

OOBbsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH W TBEPABIX TeI
Ha OCHOBE IIOJIOKEHUN MOJEKYJISIPHOKMHETHYECKOMN

Teopuu

6.4

CMauuBaHue 1 KalmWJIIIPHBIC ABJICHHUA

6.5

TemnoBoe paciipeHuC U CiKaTuc

6.6

Temnepatypa. CBsi3b TeMmMmepaTrypbl €O CKOpPOCTBHIO

TCIJIOBOT'O IBHMXXCHUA YaCTHUI]

6.7

BuyTpennss sueprus. CnocoObl H3MEHEHUs] BHYTPEHHEH




SHEPTHU: TeIUIonepeada u CoOBepIIeHue padboThl

Buael teronepenaun: TENIONPOBOIHOCTb, KOHBEKIIHS,

6.8

U3IIy4eHUE

KomnyectBo  TemnoThl.  YaelpHass — TEIIOEMKOCTH
6.9

BEIlECTBA

TermmooOMEH © TEIUIOBOE paBHOBECHE. Y PaBHCHHE
6.10

TEII0BOro OajzaHca

[InaBneHue u oTBEpAECBAHNE KPUCTATUTMYECKUX BEIIECTB.
6.11

VenpHas TemoTa 1iaBICHUS

[TapooGpazoBanne wu  KoHAeHcamus.  Vcmapenue.

Kunenne. VYnpenbHas  Ttemmora  mapooOpa3oBaHUS.
6.12

3aBUCHUMOCTh TEMIIEPaTyphbl KUTIEHUS OT aTMOC(HEPHOTO

JaBJIEHUS
6.13 BnaxxnocTs Bo3tyxa
6.14 DOHeprus TOIINBA. Y IebHAs TEIJIOTa CTOPaHUs

[Mpuamuner  paboTel  TeruoBbix — apurateneidn  KIIJ
6.15 TEIUIOBOr0 JBUTraTels. TeIIoBble ABUTATENH M 3allluTa

OKpY>Karolleu cpeabl

3aKOH COXpaHEHUs U MPEBPALICHUSI SHEPTUH B TEIUIOBBIX
6.16

rpoiieccax

[TpakTudeckue paboThI:

HH#HPar#H#ONBITEL IO OOHAPY)KEHUIO JCWCTBUS  CHII

MOJICKYJISIPHOTO TIPUTSIKEHUSI.

HHH#Par##H#ONBITBL 10 BBIPAIIMBAHUIO  KPUCTAJJIOB

MMOBAapPEHHOM COJIM WM caxapa.

H#H#HPar###ONBITEL 10 HAOMIOOEHHIO  TEIIOBOTO
6.17

pacIIMpEeHHsl Ta30B, KUJIKOCTEH U TBEPABIX TEIL.
#H##Par###Onpenenenre naBleHUs BO3IyXa B OauTOHE
HITpUIIA.

HHH#Par###ONBIT, EMOHCTPUPYIOLIME 3aBUCHUMOCTh
JABJICHUSI BO3JyXa OT €ro o0béMa W HArpeBaHHs WIH

OXJIAXKJICHHUA.




#H##Par##H IpoBepka TMIOTE3bl JIMHEHHONW 3aBUCUMOCTH
JUIMHBI  CTOJIOMKA JKUJIKOCTH B TEPMOMETPHYECKOM
TpyOKe OT TeMIepaTyphbl.

HiHPar###Habmonenue WU3MEHEHUs BHYTpEHHEN
SHEPTUM TeJNa B pe3yJibTaTe TeIuIonepeaadyd U padboThl
BHEIIHUX CHUJL.

#H#Par#t#llccienoBanue SBJIEGHUS TEIJIOOOMEHA MpU
CMEILIMBAHUH XOJIOJIHOW U TOPSTYEN BOJBI.
H#HH#Par##H#Onpenenenne KOJIMYECTBA TEIIOTHI,
MOJTyYeHHOTO BOJOW MpPH TEIIOOOMEHE C HarpeTbiM
METAJUIMYECKUM IIUIHHIPOM.

#HHPar###Onpenenenre  ynenbHOM — TEIJIOEMKOCTH
BEIIECTBA.

#H##Par##HtccienoBanue mpoiecca ucnapeHus.
#HHPart###Onpenenenre  OTHOCUTENBHOM  BIIAXKHOCTH
BO3/yXa.

#HH#Par##HOnpeneneHle yaeabHOM TEIIOThI TJIaBJICHUS

JIBJA.

6.18

Ou3nyecKkre SBJIECHUS B MPUPOAE: TOBEPXHOCTHOE
HATSOKCHHE M KaNWUBIPHBIC SIBICHUS B IMPUPOJIE,
KpPUCTaJUTBI B TIpupoje, uanyueHue ColHIa, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bI; 00pa30BaHUE POCHI, TYMaHa,

HMHEes, CHera.

6.19

TexHuueckue  yCTpoicTBa:  KamwuIsipbl, TNPUMEPHI
HCIIOJIb30BaHUsl KPUCTAJUIOB, >KMJIKOCTHBIA TEPMOMETP,
JaTYUK TEeMIlepaTypbl, TEPMOC, CHCTEMa OTOILJICHUS
JIOMOB, TUTPOMETpBI, TNCHUXPOMETp, IMapoBas TypOHHa,

ABUTATCJIb BHYTPCHHCTO CTOPAHUA.

SJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHMA

7.1 OnexTpusanus Tein. [[Ba poaa 31EKTpUUECKUX 3apsI0B
B3anmogeiictBue 3apsokeHHBIX  Tell.  3akoH  Kynona
7.2 (3aBHCHMOCTB CHJIBI B3aUMOAEHCTBHS 3apsKEHHBIX TEIl OT

BCJIMYMHLI 3apAa0B U paCCTOSAHUA MCKIAY TGHaMI/I)




DnekTpudeckoe nosie. Hanpssk€HHOCTh AJIEKTPUYECKOTrO

7.3 nosst. [lpuHumn cyneprno3unuu 3J€KTPUUYECKUX IOJei
(Ha KAYECTBEHHOM YpPOBHE)
Hocurenun »snexkTpuyeckux 3apsoB. JIeMEHTapHbII
7.4 anekTpuueckuid 3apsaa. Ctpoenue atoma. [IpoBogHukM 1
JTURIIEKTPUKU
7.5 3aK0H COXpaHEHUs AICKTPUIECKOTO 3apsiaa
6 DNeKTpUYeCKU  TOK.  YCIOBUA  CYUIECTBOBAaHHUSA
' AIEKTPUUECKOTO TOKa. ICTOUHMKHM MOCTOSIHHOTO TOKA
JeiicTBus 3JIEKTPUUYECKOTO TOKa (TerioBoe,
7.7 XUMHMUYECKOE, MAarHuTHOE). OJEKTPUYECKMH TOK B
KUIKOCTSIX U razax
. Onektpuyeckass wnenb. Cuna Toka. DJIEKTPUYECKOE
' HaIpsKEHUE
79 ConpotuBnenue MIPOBO/IHUKA. VY nensHOE
. CONPOTHUBIICHUE BEIIECTBA
7.10 3akon Oma 1S ydacTKa Henu
711 [locnenoBarenbHoe W MHapajuieIbHOE  COEAMHEHHUE
' MIPOBOTHUKOB
PaGora W MOIIHOCTh JJNEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyisa — Jlenna
713 DJeKTpuyYecKrue Ienu W TOTPEOUTENH SIEKTPUUYECKOU
' sHepruu B ObiTy. KopoTKoe 3aMbIkaHue
[TocTostHHbIE MarHuThHl. B3anMoaeicTBHE NOCTOSHHBIX
7.14
MarHuTOB
715 MaruutHoe mone. MarHutHoe mone 3eMJIM M €ro
' 3HAYEHHME IS )KU3HU Ha 3emiie
716 OmnbiT Opcrena. MaruuTHoe 1oJie AIEKTPUYECKOro TOKa.
' [IpuMeHeHne 31EeKTPOMarHuTOB B TEXHUKE
JlelicTBUE MarHMTHOIO TOJISI HA NPOBOJHUK C TOKOM.
7.17

DNEeKTPOABUTATENb MMOCTOSTHHOTO TOKa. Mcmonp3oBanue

BHeKTPOHBHFaTeHeﬁ B TCXHHUYCCKHUX YCTpOﬁCTBaX n Ha




TpaHCHIOPTE

OnbiTel  @apages.  SIBieHHe  2IEKTPOMArHUTHOMN

7.18
nHaykuuu. [Ipasumno Jlenna
DIEeKTpOTeHEpaTop. Cnioco0x1 MOy YSHUS
7.19 AIEKTPUUECKOM SHEPTUH. DNEeKTPOCTaHIIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH
[TpakTrueckue pabOTHI:
OnbITH 110 HAOTIOACHUIO DJICKTPU3AIMH TET UHIYKITHEH
Y TIPU CONMPUKOCHOBEHUH.
UccnenoBanue nAEMCTBHS AIEKTPUYECKOrO IO  Ha
MTPOBOJIHUKH M TUDJICKTPUKH.
COopka u mpoBepka pabOTBl SIEKTPUUECKON Ienu
IIOCTOSIHHOTO TOKa.
W3mepenne u peryaupoBaHUE CHITBI TOKA.
N3mepenue u peryaupoBaHue HAPsHKCHHMS.
UccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UIYILIETO Yepe3
PE3UCTOpP, OT COMPOTHUBIICHUS PE3UCTOPA U HANPSKECHUS
Ha PEe3UCTOpE.
OnbITHI, JIEMOHCTPUPYIOIITHE 3aBHCHMOCTD
7.20

AJIEKTPUUYECKOTO CONPOTHUBIICHHUS IPOBOJHHMKA OT €ro
JUTMHBI, TJIOUIA]TU TIONIEPEYHOTO CEYCHUS M MaTepraa.

[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUW  TPHU
MOCNIEIOBATEIbHOM ~ COCIMHEHUU JBYX PE3HCTOpPOB.
[TpoBepka mpaBuiIa A CHIBI TOKa MPH HapajielbHOM
COeNMHEHUH  pe3uctopoB.  Ompenenenue  pabOTHI
ANIEKTPUYECKOTO TOKA, HAYLIETO dYepe3 Ppe3UcTop.
OmnpeneneHre  MOIIHOCTH  DJEKTPHUYECKOTO  TOKa,
BbIJIENIIEMOM Ha pe3ucrope. MccnenoBanue 3aBUCUMOCTH
CHJIBI TOKa, WAYIIETO 4Yepe3 JIAMIOYKY, OT HampsOKCHHUs
Ha Hel. Onpenenenne KIIJI narpesarens. MccnenoBanue
MarHMUTHOTO B3aMMOJICHCTBHS TOCTOSHHBIX MAarHUTOB.
W3yueHne MarHUTHOTO IOJISi OCTOSIHHBIX MarHUTOB NpU

ux o0beIMHEHHH W pazgeneHun. VcciemoBanue




JEHCTBUS 3JIEKTPUUECKOI0 TOKA HA MAarHUTHYIO CTPEJIKY.
OnbpIThl, JEMOHCTPHUPYIOIIME  3aBUCHUMOCTH  CHJIBI
B3aMIMOJICHCTBHS KaTYIIKU C TOKOM M MarHUTa OT CHJIbI
TOKa ¥ HampaBlieHUsd TOKa B Karymke. M3ydeHue

JIEUCTBUST MarHUTHOTO IIOJIS Ha IMPOBOJHUK C TOKOM.

KonctpyupoBanue U U3yyeHue paboThI
3JIEKTPOABUIaTEIIA. H3smepenue KILJ
ANIEKTPOJIBUraTeIbHOM  ycTaHOBKM.  ONBITBI 1O

HUCCICIOBAaHUIO SIBJICHUA SHGKTpOMaFHHTHOfI WHAYKIWHA:
HUCCIICIOBAHNE HW3MEHEHUM 3Ha4YeHUs u HaIlpaBJICHUS

WHIYKIMOHHOI'O TOKa

7.21

@dusuueckue SBICHUS B MPUPOJE: AIIEKTPUUECKUE
SBIIEHUST B  atMocdepe, AJIEKTPUYECTBO  KHUBBIX
OpPraHU3MOB, MarHUTHOE IoJie 3eMiu, Apeild MoIrocoB,
POJIb MAarHUTHOTO TOJIS AJIS )KU3HU Ha 3eMJie, OJIsIpHOe

CHUAHUC

7.22

TexHuueckue yCTpOMCTBA: 3JIEKTPOCKOIN, aMIEpMETp,
BOJIbTMETP, PEOCTaT, CUETYUK IIEKTPUYECKOM SHEPIuH,
AJIEKTPOOCBETUTENbHBIE ~ NMPHOOPBI,  HAarpeBaTEIbHBIC
AIEKTPONIPUOOPHI (mpumepsr), ANEKTPUIECKUE
NPEJOXPAHUTENIH, 3JIEKTPOMArHuT, 3JEKTPOJBUIATEIb

MMOCTOAHHOI'O TOKA, rCHEPATOP MOCTOAHHOTO TOKA

9 KJIACC
Kon
pazznen Kon snemenrta [IpoBepsiembie 37IEMEHTHI COAEPKAHUS
a
MEXAHUWUYECKUE SABJIEHUA
Mexannueckoe aBWXKEHHE. MarepuanbHas TOYKA.
i 81 Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXaHUUYECKOTO JIBHIKECHHS




8.3

PaBHOMEepHOE NPAMOJIMHEITHOE ABUKEHUE

#H##Par##tHepaBHOMEpHOE MPAMOTUHEHHOE JTBMKCHUE.

8.4 CpenHdAss W  MIHOBEHHass CKOpPOCTb Tela  IIpH
HEPaBHOMEPHOM JABM)KEHUU
95 Yckopenue. PaBHOYyCKOpeHHOE MIPSAMOJIMHEMHOE
' JBUKECHHE
8.6 #H#HPar###CBooOonuoe nagenne. OnblThl [ anuies
#H##Par##HPaBHoMepHOE JBIKEHUE TI0 OKPY>KHOCTH.
8.7 Ilepuon m yacrtota oOpamieHus. JluneitHas u yriaoBas
ckopocTH. LleHTpocTpemMurenbHOe yCKOpeHHe
8.8 ITepsbsiii 3akoH HeroTOHA
8.9 Bropoii 3akoH HeroTOHa
8.10 Tperuii 3akon HeroToHa
8.11 #HH#Par### [puHIUI Cynepno3uIiuu CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
s #H##HParft##Cuna TpeHHs: CHia TPEHHsI CKOJIbKEHUS,
. CHUJIa TPEHUS MOKOS, IPYTHE BUJIbI TPEHUS
%14 #H#Par##H#Cuna THKECTH U 3aKOH  BCEMUPHOIO
' TATOTEHHUS. Y CKOPEHUE CBOOOHOTO MaJCHUS
815 JBumxenne  miaHer  Bokpyr  Connuma.  IlepBas
' KoCcMHU4ecKasi ckopocTb. HeBecoMOCTh 1 meperpy3ku
" PaBHOBecue MaTepuanbHON TOYKH. AOCOIIOTHO TBEPIOE
' TENO
817 #iHtPar###PaBHoBecue TBEPIOro Tena C 3aKperi€HHOU
' OChIO BpauieHust. MoMmeHT cuiibl. LIeHTp TsxecTn
8.18 Nmnynec Tena. MI3menenune nmmnynbcea. IMnysc cuiiel
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 HHHPar###PeakTUBHOE ABM)KEHNE
8.21 MexaHnndeckasi paboTa U MOITHOCTh
82 PaGota cun TskecTH, ynpyroctd, TpeHus. CBs3b
' SHEpPruu U paboThI
823 [loreHuuanbHast dSHEpPrus Tena, MOJHATOTO  HaJ

MMOBEPXHOCTBIO 3eman




8.24

[ToreHManbHasg SHEPTUs CHKATOW MPYKUHbI

8.25

##Parfi##Kunernueckass  sHeprusi.  Teopema o

KHHETHYECKOU OHEpPIruun

8.26

HH#HParf##3aKkoH COXpaHEHHSI MEXaHUYECKON YHEPTUH

8.27

[TpakTyeckue paboOTHI:

OnpeneneHne CpeaHEel CKOPOCTH CKOJBKCHHS OpycKa
WIA JABWKEHMs IIapuKa II0 HAKIOHHOM IUIOCKOCTH.
OmnpezneneHue yCKOpPEHHUsI Tella IPU PABHOYCKOPEHHOM
JIBYDKEHUH 110 HAKJIOHHOW TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IpU
PaBHOYCKOPEHHOM JIB)KEHUU 0€3 HayaJIbHON CKOPOCTH.
[TpoBepka THIOTE3bI: €CIM MPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HayalbHOM CKOPOCTU IYTH OTHOCSTCS
KaKk psJ  HEYETHBIX 4YMCEN, TO COOTBETCTBYIOLIME
POMEXYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHJIBI TPEHHS CKOJIBKECHUS
OT CHJIBl HOpPMajJbHOrO JaBieHusa. OmnpeneneHue
koo(pduumenta TpeHus ckonbxeHus. OnpenencHue
KECTKOCTU MpykuHBL. OnpeneneHue padOThl CHIIbI
TPEHUST TPU PABHOMEPHOM JBIDKEHHUHM Tela 110
TOPU30HTANIbHON ToBepxHOCTH. Omnpenenenune padboOThI
CWJIBI  YIOPYrocTM  Npu  HoabEME  Ipy3a ¢
UCTIOIb30BaHUEM  HETIOJIBIDKHOTO W TTOJIBHYKHOTO

OJIOKOB

8.28

du3nueckue SBICHUSI B npupoAc: NMpUIUBbI U OTJIUBEI,
JABMOKCHUEC IIJIAHET ConneyHoOH CUCTCMbI, PCAKTHUBHOC

JABVIKCHUC )XHUBBIX OPraHU3MOB

8.29

TexHuueckue  yCTpOWCTBA:  CHHUJIOMETP, JaTYUKH

MMOJIOKCHUS, paCCTOAHUA U YCKOPCHU A, PAKCTLL

MEXAHUWUYEC

KHE KOJIEBAHMA 11 BOJIHBI

9.1

KonebarensHoe JBHXXCHUC. OCHOBHBIE XapPaKTCPUCTUKU

KoJIeOaHUi: TIepHoJI, 9aCcTOTa, aMILUIATY1a

9.2

MareMartnueckuit u IIPYKUHHBIN MAasITHUKU.

[IpeBpareHre sHEpruu Npu KoueOaTeIbHOM JIBUKEHUU

9.3

3aryxatomue KoyieOaHus. BbIHY)KIeHHBIE KojaeOaHws.




Pe3onanc

94

Mexannueckue BOJIHEL. CBOMCTBA MEXAHUYECKHUX BOJIH.
[IponosibHBIE U TIONIEpEYHBbIE BOJIHBL. J[IMHA BOJHBI U
CKOpOCTH €€ pacupocTpaHeHusi. MeXaHU4eCKHUE BOJIHBI B

TBépI[OM TCIIC, CEMCMMYECKHE BOJIHbI

9.5

3ByK. I'poMKOCTB U BbICOTA 3ByKa. OTpa)keHue 3ByKa

9.6

Wudpa3Byk u yabTpa3Byk

9.7

[pakTryeckue pabOTHI:

OnpeneneHne 4acToThl W Iepuojna  KoseOaHui
MaTeMaTH4eCcKOro MasTHHUKA.

OnpeneneHue 4acToThl W Iepuojia  KoseGaHuil
IMMPY>XUHHOI'O MasgTHHUKaA

HccnenoBanne 3aBHCUMOCTH — Iepuoja  KoJjeOaHMi
MNOABCIICHHOI'O K HUTH TIpy3a OT [JJIWHBI HUTH.
HccnenoBanne 3aBHCMMOCTH — Iepuoja  KoJjeOaHMi
NpPYy>)KMUHHOTO MasTHUKAa OT Macchl rpysa. IlpoBepka
HE3aBUCHMOCTH nepronaa KoseOaHmi rpys3a,
MOJBEIIEHHOI0 K HUTH, OT MAacChl Ipy3a U KECTKOCTU

pyXUHbL. VMI3MepeHne yckopeHusi CBOOOIHOTO MaIeHus

9.8

du3nyecKkue SBICHUSI B npupoac: BOCIPHUATHUC 3BYKOB
JKUBOTHBIMH, 3CEMIJICTPACCHUC, celicMHUUecKue BOJIHEI,

LIYHaMH, 3XO0

9.9

TexHudeckue yCTPOMCTBA: 3XOJIOT, HCIIOIb30BAHUE

yIbTPa3ByKa B OBITY U TEXHHUKE

10

OJIEKTPOMATHUTHOE TTOJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

DJEeKTPOMarHUTHOE IMoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

101 CBoiicTBa 2EKTPOMArHUTHBIX BOJIH

10.2 [IIxana 3neKTpOMarHUTHHIX BOJIH

103 DrnexTpoMarHutHas npupoja cBera. CKOpOCTh CBeTa.

’ BoJsiHOBBIE CBOICTBA CBETA

[TpakTuyeckue paboTHI:

10.4 N3ydyeHue CBOWMCTB  DJIEGKTPOMArHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO TeneoHa

10.5

dusnueckre SBICHUS B TMPUPOJE: OHOJIOTHYECKOE




neiicTBue BUJUMOTO, yJIbTPapuOIETOBOIO u

PEHTICHOBCKOT'O H3J'Iy‘leHHfI

10.6

Texuuueckue yCTpOﬁCTBaZ HUCIIOJIB30BaHUC

SJICKTPOMAIrHMTHBLIX BOJIH IJIA COTOBOH CBSI3H

11

CBETOBbBIE ABJIEHUA

11.1

JlyueBast monens cBeta. MicTouHMKY cBETa

11.2

IIpssMonuHEHOE pacIIpOCTpaHEHUE CBETA

11.3

Ortpaxenue cBera. [Imockoe 3epkaiio. 3aK0OH OTpaXKEHUs

CBCTa

11.4

HpeJIOMJ'IeHI/Ie cBeTa. 3aKoH MIpCIIOMJICHHUA  CBCTA.

ITostHOE BHYTpEHHEE OTpaKEHUE CBETA

11.5

JInnza. Xop j1ydeil B JIMH3E

11.6

OnTuueckas cHUcTeMa (I)OTO&HHapaTa, MHKpPOCKOIIa U

TCJICCKOIIa

11.7

['ma3 kak onTudeckas cuctema. baM3opykocTs H

JaJIbHO30PKOCTDb

11.8

Pasnoxenue Oejloro cBeTa B CIICKTP. OnwiTel HefoTOHA.

CrnoxeHue CIeKTpaJIbHBIX IIBETOB. Jlucnepcus cBeta

11.9

[TpakTuyeckue paboTHI:

#H#PartH#lccnenoBanue 3aBUCHUMOCTH yriia
OTpa’Ke€HHsI CBETOBOT'O JIyya OT yIJjia MaJeHus.
#HiHParf##l3yuenre  XapakTepUCTUK  H300pa)KeHUs
peaMeTa B IIIOCKOM 3epKalie.

#HiPar#H#lccnenoBanue 3aBHCHUMOCTH yriaa
MIPEIOMJICHUSI CBETOBOTO JIydya OT yIJIa MaJeHus Ha
IPaHUIIEC «BO3JyX — CTEKIION.

##Par###l lonyuenne u300pakeHU C  TIOMOIIBIO
coOuparoIie JTH3BI.

#H#HPar###Onpenenenne  (QOKYCHOTO PACCTOSTHUSL H
ONTUYECKOM CUJIBI COOMpPAIOIIEH JTHH3BI.
HHHPar#t##ONBITEL IO  PA3NIOKEHHUIO OEJoro CBeTa B
CIEKTD.

#HH#HPar###ONBITBl 110 BOCHPHUATHIO LIBETA IIPEIMETOB

IIPU UX HAOIIOACHUN Yepe3 LIBETOBbIE (PUIBTPHI




dusnyeckue sBieHus B npupone: 3artMeHuss CoiHua u

11.10 JlyHbl, 1IBE€Ta TeN, ONTHYECKUE sIBIEHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
1111 Texnuueckue YCTpOWCTBA: OYKHU, IIEPUCKOII,
' ¢doroanmnapat, ONTUYECKHE CBETOBO/IbI
KBAHTOBBIE SBJIEHU
11 OmnbiTel Pezepdopna u 1uiaHerapHas MoOjEdb aTOMA.
. Mogens aroma bopa
129 Hcnyckanue U MOTJIOLIEHUE CBETa aToMOM. KBaHTBHI.
' JInneliyaTeie CIIEKTPHI
12.3 PannoaktuBHOCTh. ANb(a, 6eTa- 1 raMMa-u3ITydeHUs
194 Crpoenue aromHoro siapa. HykionHas wmopaensb
. aTOMHOTO siipa. M30Tons!
125 PaguoaktuBHble npespamenus. [lepuon momypacmana
. aTOMHBIX S7IEp
126 SnepHble peakuuy. 3aKOHBI COXPAHEHUS 3apsilOBOrO U
' MacCOBOI'0 YHCEI
12.7 OHeprus CB3U aTOMHBIX sA1ep. CBA3b MacChl U SHEPTUU
128 Peakuuu cunresa u aenenus saep. VIcTouHuku sHEpruu
12 ' CounHua u 3BE31
12.9 SlnepHas sHepretuka. JleHcTBUME  paaMOAKTUBHBIX
' M3JTyYEHUI Ha KUBbIE OPraHU3MBI
[TpakTuyeckue paboOTHI:
HaOnroneHue CIUIOIIHBIX W JMHEWYATBIX CIEKTPOB
U3IyUYEHUS.
12.10
HccnenoBanue TPEKOB: M3MEPEHUE JHEPIMM YacCTHIIbI
[0 TOPMO3HOMY Iy TH (110 poTorpadusm).
W3mepenue paanoakTuBHOTO (hoHa
@usnueckue SBJICHUS B IMPUPOJAE: €CTECTBEHHBIN
pasvoOaKTUBHBIN ¢oH, KOCMHUYECKHE TyuH,
12.11 PaoUOAKTUBHOE H3JIyYEHUE IPUPOJHBIX MHUHEPAIIOB,
JICUCTBUE PAAUMOAKTUBHBIX H3JIYYCHHI Ha OPraHUu3M
4eJI0BEKa
12.12

TexHuueckue YCTpOWCTBA: CIIEKTPOCKOII,




WHJIUBUYaJIbHBIN NO3UMETp, Kamepa Buibcona




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

Kon
NpoBepsieMoOro
TpeOOBaHMSI

IIpoBepsiemble TpeOOBaAHMS K NPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI 0CBOEHHSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPorpaMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonnmanne pomu  (QU3MKKM B  HAYYHOM  KapTHHE  MHpa;
c(OpMHPOBAHHOCTb 0A30BBIX MPEJCTABIEHUH O 3aKOHOMEPHOH CBA3U
U II03HABa€MOCTHU SIBICHHUH MPUPOABI, O POJM D3KCIEPUMEHTa B
¢uzuke, o cucremooOpaszyromeil ponu (GU3MKK B Pa3BUTUU
€CTeCTBEHHbIX HAayK, TEXHUKM M TEXHOJOTHH, 00 3BOIIOLMHU
(bu3NYeCKUX 3HAHWKW W UX POJH B LEJIOCTHOH €CTECTBEHHOHAYYHOU
KapTMHE MHpa, O BKIAJAE POCCUICKMX U 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHEC TEXHUKU U TEXHOJIOTHI

3HaHUs O BHMJAX Marepuu (BEIIECTBO U IOJIE), O JBHKEHUU KaK
croco0e CyIIeCTBOBAHUS MaTepHH, 00 aTOMHO-MOJIEKYJISIPHONW TEOpHU
CTpPOCHMsI BellecTBa, O (U3NYECKOM CYIIHOCTU SIBICHUU NPUPOIBI
(MEXaHWYEeCKHX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHUE pa3indaTh SIBJICHUS 110 ONIMCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3NYECKOE SIBIICHUE;
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (DU3MYECKHUX SIBICHUIM
B OKpPYXarollleM MHpEe, BBIIEHAS HX CYyILIECTBEHHbIE CBOMCTBA

(mpu3HAKM)

Bnagenne ocHoBaMHU MOHSTHHHOIO afnrmapara U CHMBOJIMYCCKOTO
SA3bIKa (1)I/I3I/IKI/I U HUCIOJIb30BAHHUEC UX IJIA PCIICHHA y‘Ie6HI>IX 3a1a4,
YMEHUEC XapaKTCpUu30BaThb CBOMCTBa TECII, (1)I/ISI/ILI€CKI/Ie SBJICHUSA H

MpONHECCChl, UCIIOJb3YA (I)YHI[aMeHTaJH:HBIe N OMIIMPUICCKHUEC 3aKOHBI

YMeHne onuchIBaTh HU3YYCHHBIC CBOMCTBA TEI U (1)I/I3I/I‘-ICCKI/IC SIBJICHHA,

WCTIONB3YS (PU3UIECKUE BETUIMHBI

Bnanenne ocHOBaMM METOJIOB HAydHOTO TIO3HAHUS C YYETOM
coOMIoIeHNs TIpaBMJI OE30MaCHOTO Tpyna: HabmoaeHue (PU3NUIEeCKHX
SIBJICHUI:

YMEHUEC CaMOCTOATCIIBHO CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTaHOBKY




U3 JJaHHOTO Habopa 00OpyAOBaHUs MO MHCTPYKLUH, ONUCHIBATh XOJ
OTIBITA M 3aMKCHIBAThH €0 PEe3yJIbTaThl, (POPMYIHPOBATH BHIBOIbI;
MIPOBEJICHUE TPSAMBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEITUYUH:
YMEHUE IJJaHUPOBaTh M3MEPEHMs, CaMOCTOSTENBHO COOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTaHOBKY 110 MHCTPYKLHMH, BBIYUCIATH
3HAYCHUE BEJIIMYMHBI U AHAIM3UPOBATH IOJYYEHHBIC PE3YJIBTAThHI C
y4€TOM 3aIaHHOM IIOTPELIHOCTH PE3YIbTaTOB U3MEPEHUN;
MIPOBEACHUE  HECJIOKHBIX  JKCIEPUMEHTAIBHBIX  MCCIIEIOBAaHUN;
CaMOCTOSITENIbHO ~ COOMpAaTh AKCIEPUMEHTAIbHYI0O YCTaHOBKY U
IIPOBOJUTH  HUCCIENOBAHME 110  HMHCTPYKLUUH,  IPEICTABIATH
MOJIyYeHHbIE 3aBUCHUMOCTH (PU3MUECKUX BEIUYMH B BHJE TaOIHL U
rpaduKOB, yUUTHIBATh IOTPEITHOCTH, JeNaTh BHIBOBI IO Pe3yIbTaTam

ncciaca10oBaHUs

[lonnmanue  XapakTepHBIX  CBOMCTB  (DM3MUYECKHUX  Mojene
(MaTepuanbHas TOYKa, aOCOJIFOTHO TBEPJOE TENO, MOAEITU CTPOCHHS
ra3oB, >KMJIKOCTEH U TBEPABIX TeJ, IUIAHETapHash MOJEIb aToMa,
HYKJIOHHasi MOJIeJIb aTOMHOIO sipa) U YMEHHE NPUMEHATh UX JUIs

00BsICHEHUS (PU3MUYECKUX TPOILIECCOB

YMmenune oOBSICHATH (pU3MUYECKHE MPOLECCHl W CBOWCTBA Tel, B TOM
qyuciae M B KOHTEKCTE CHUTyalluidi IPAaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISIBJIATH IPUYMHHO-CIIECTBEHHBIE CBSI3U U
CTPOUTHh OOBSICHEHHE C ONOPON Ha M3yUEHHBIE CBOMCTBA (PU3MUECKUX

ﬂBJ'IeHHfI, (bPISI/I‘leCKI/IC 3aKOHbI, 3aKOHOMCPHOCTHU 1 MOJACINU

YMmeHue pemarth pacuéTHble 3ajaud (Ha Oaze 2 — 3 ypaBHEHHIH),
UCTIONB3YysS 3aKOHBI W (OpPMYyJbl, CBs3bIBalONINE (PU3HUECKUE
BEIMYMHBI, B YaCTHOCTH, 3alACHIBATh KPAaTKOE YCJIOBHE 3aJa4H,
BBISIBJIATh HEJOCTAIOIIME JaHHbIC, BBIOMPATh 3aKOHBI U (OPMYIIBI,
HeoOXoauMble JUIsl €€ pelIeHUs], UCII0JIb30BATh CIIPABOYHBIE JIaHHBIE,
IIPOBOAMTH PACUETBI M OLEHUBATh PEATUCTUYHOCTH IOIYYEHHOIO
3Ha4YeHUs1 (PU3MYECKON BEIMYUHBI; YMEHHUE OIPENENATh Pa3MEepHOCTh

(bu3nYeCcKOil BENIMYNHBI, MOTYYSCHHON IPU PELICHUH 3a4a4u

YMeHue XapakTepu30BaThb INPUHUUIBI  JCUCTBHA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJE OBITOBBIX NPHOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB MO MX OMUCAHUIO, UCIIONB3YS 3HAHUS O

CBOMCTBax CI)I/I3I/I‘IGCKI/IX SBICHUH H HGO6XOI[I/IMBIC (bHSI/I‘leCKI/IC




3aKOHOMECPHOCTHU

10

YMeHne UCHOiab30BaTh 3HAHUA O (QU3MYECKUX SIBICHUSAX B
MOBCETHEBHON KM3HM s oOecrieyeHHss ©O€30HMacHOCTH  NpH
oOpamieHUH ¢ OBITOBBIMH ~ TpUOOpaMH H  TEXHHYECKUMH
YCTPOWCTBAMM, COXpPAHEHHUS 3/I0pOBbsI W  COOJIOAEHUS HOPM
9KOJIOTMYECKOTO TOBEJACHUS B OKpYKAIOLIEH cpene; IMOHMMAaHHE
HEOOXOJUMOCTH IMPUMEHEHMsI JOCTHKEHMH (U3MKU U TEXHOJIOTUH

I palfluOHAJIBHOT'O IPUPOAOITIOJIB30BaAHUA

11

OneIT moucka, TpeoOpa3oBaHUS W TMPEICTaBICHHUS WH(GOpMALUU
(DUBUYECKOTO COJEp)KaHUSI C HCIOJIb30BaHUEM HWH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHE OLEHUBATh JIOCTOBEPHOCTH
MOJTy9eHHOW WHQOpPMAIIMK HAa OCHOBE WMCIOMIMXCS 3HAHUU U
JOTIOJTHUTENBHBIX ~ WCTOYHMKOB; YMEHHE  HCIOJIb30BAaTh  IpPHU
BBITIOTHEHUH Y4YEOHBIX 3aJaHWi HAYYHO-TIOMYJISIPHYIO JIUTEPaTypy
(bUBUYECKOTO COIEpIKaHMsI, CIIPABOYHBIE MaTepUalbl, PECYPCHI CETH
WNutepHer; BnageHue 0a30BBIMM  HaBBIKAMU  IPe0Opa3OBaHUA
nH(pOpMAaNMM W3 OJHON 3HAKOBOM CHCTEMBI B JIPYTyIO; yMCHHE
CO3/1aBaTb COOCTBEHHbIE NHUCHbMEHHBIE W YCTHBIE COOOIIEHHUS Ha

OCHOBE MH(POPMAITUU U3 HECKOJIBLKUX UCTOYHHKOB




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITIPOBEPAEMBbIX HA OI'D
11O ®PU3UKE

Kon

IIpoBepsieMblii JJIeMEHT COACPKAHUS

MEXAHUWYECKUE SABJIEHUA

1.1

Mexanuueckoe JBWkeHHe. MarepuanbHas Touka. Cuctema  oTcuéra.

OTHOCHUTENLHOCTD JABUIKCHUA

PaBHOMepHOE U HepaBHOMepHOe nBuxkeHHe. Cpenusis ckopocTs. Dopmyna i

1.2 BBIUMCIICHUS CpeiHell cKopocTH: V = S/t
PaBHOMEpHOE TPAMONMHENWHOE IBM)KEHUE. 3aBUCHMOCTb KOOPJIMHATHI TEla OT
BPEMEHH B CIIy4yae PaBHOMEPHOT'O IPSAMOJIMHENHOTO IBHYKEHUS:
13 X(1)=x,+ut
I'paduku 3aBUCUMOCTM OT BPEMEHH M MPOCKIUH CKOPOCTH, IPOEKLUU
IIEpEMEILEHUs,, IyTH, KOOPAMHATBl IIPU PABHOMEPHOM IMPSIMOJIMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOpPJMHATBl TeJa OT BPEMEHU B CiIydae pPABHOYCKOPEHHOTO
MPSIMOJIMHEMHOT O JBUKECHHUS:
3
Se(f)=vp =i+ ay* ;
2
@opmyabpl UIsl NPOCKUUHU IEPEMELICHUs, MPOEKIMH CKOPOCTU W HIPOEKLHU
YCKOPEHUS IIPU PAaBHOYCKOPEHHOM NPSMOJIMHENHOM JBUKECHHUU:
1.4 s.(D=vy,t+a,- L,
2
U.\'('f) =Upy T, I,
a (f) =canst,
uh.: - u-_l.: =2a,s,
I'paduky 3aBUCUMOCTH OT BpPEMEHM ISl NPOEKIHHM YCKOPEHHs, MPOEKIUU
CKOPOCTH, MPOEKIUU MEepeMElIeHUsl, KOOPAUHATHI MpPU PABHOYCKOPEHHOM
MIPSIMOJIMHEMHOM JABH)KEHUN
CBobonHoe naaenue. PopMysibl, ONKMCHIBAIOIINE CBOOOJHOE MaJeHHUE Tena 10
1.5

BCpPTUKATIN (Z[BI/DKGHI/IC TCJIa BHHU3 HWJIM BBCPX OTHOCUTCIIBHO ITOBCPXHOCTU

3emsn). I'paduxu 3aBUCHMOCTH OT BpeMEHHU JJsi NPOEKIUU YCKOPEHMs,




MPOEKIIMU CKOPOCTH M KOOPJAMHATHI MpPH CBOOOJHOM TMAaJ€HUU Teja Io

BCpPTUKAJIN

1.6

CkopocTh pPaBHOMEPHOTO [IBIDKEHHUS Tela IO OKpyxHocTu. HampasieHnue
CKOPOCTH.
dopmyna Ans BBHYHUCICHHUS CKOPOCTH Uepe3 Paauyc OKPYKHOCTH M TEPHUOJ
oOparnieHus:

2MR

T

LenTpocTpeMuTtenbHoe yckopeHue. HampaBieHue LIEHTPOCTPEMHUTEIBLHOTO

yckopenusi. Dopmyra ist BBIYUCICHUST YCKOPEHHUS:

1.7

1.8

Cuna — BCKTOPHAasA (I)I/I3I/ILIGCK8.$I BenuunHa. CII0KEHHE CHIT

1.9

SIBnenue unepuuu. [lepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HerotoHa:
F=m-d

COHaHpaBHCHHOCTB BCKTOpA YCKOPCHHA TCJIa U BEKTOPA CUJIBI, HeﬁCTBYIOHleﬁ Ha

TCII0

Bzaumopeiicteue ten. Tpernit 3akoH HeroToHa:

Fy y=-F,

1.12

TpeHHe IMMOKOS U TPCHUC CKOJILXKCHUA. GDopMyna JJI4 BBIYUCIICHHUA MOJAYJIST CHUJIbL

TPCHUA CKOJIbKCHU:




1.13

Hedopmarus tema. Ynpyrue u Heymnpyrue aedopmamuu. 3aKoH YIpyrou

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOG TSATOTCHUE. 3aKOH BCCMUPHOT'O TATOTCHUSA:

My - M4
'L
Cuna TsxecTu. Y CKOpeHue CBOOOIHOTO MaICHHS.
dopmyna s BEIYUCICHUS CUIIBI TSDKECTH BONM3H MOBepxHOCTH 3emiu: F = mg.
JBuxenue rmanet Bokpyr Connua. [lepas kocMuueckasi CKOpPOCTb.

HesecomocTs 1 neperpysku

1.15

Nmmynbe Tena — BeKTopHas pu3ndeckas BeIUYrHa.
p=mi

Nmnynbe cucteMsl Tei. M3menenne ummynbca. UMmysibe cuiibl

1.16

3aKOH COXpaHECHHS UMITYJIbCA JJI 3aMKHYTOM CHCTEMBI TEJ:
D=0, +im, U, =const

PeakTuBHOE NBUMXEHUE

1.17

Mexanndeckas pa60Ta. dDopMyﬂa JJIs1 BBIYUCICHU S pa60TBI CHIJIBI:

A=FFoosct

Mexannueckas MOLTHOCTb:

1.18

Kunernueckas n IMOTCHIHAJIbHAsA SHECPIrus. (DopMyna JJIs1 BBIYMCIICHUS

KUHETUYECKON IHEPTUMU:

2
mu-
B=

TeopeMa 0 KHHETHYECKOU OQHCPI'UH. CDopMyna JJIs1 BBIYHMCJICHHUA HOTGHHH&J’ILHOﬁ




OHEPIUU TCjia, MOAHATOIO

Hag 3eMIISit:

E _ =meh
F o

Mexanudeckas SHCPTUA:

E=E;+E p
119 3aKOH COXpaHEHHsI MEXaHU4eCKOH sHepruu. @opmyiia Jjisl 3aKOHA COXPaHEHUS
MEXaHUYECKON YHEPIUU B OTCYTCTBUE CHII TpeHus: £ = const.
[IpeBpalieHue MEXaHUYECKOM SHEPTUU MTPU HAJTMYUU CHIIBI TPEHUA.
[IpocTeie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Prruar. MomeHT cuibl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
ol MAM+.=0
[MoxBwxHbIN 1 HenoABWXKHBIH 0110ku. KII1/] mpocThIXx MexaHU3MOB,
S ‘41:[{HIBEH2.H
“j-aa'q::aqam.ﬂ
JlaBiieHre TBEPAOTO TENa.
®opMyna 17151 BBIYUCIICHUS 1aBJIEHUsI TBEPIOTO Tena:
_F
pP= 5
191 JaBnenue raza. ATMochepHOe 1aBlIeHUE.
' I'mapocraTuyeckoe JaBeHUE BHYTPH KUJIKOCTH.
®opMyna 1711 BBIYMCIICHUS 1aBJICHUS BHYTPH KUIKOCTH:
P=pgh+ Py,
1.22 3akoH [Tackans. ['mapaBnuyeckuit mpece
3akoHn Apxumena. Dopmyna a4 ONPEACICHUS BBITAJIKUBAIOMICH CHIIBI,
JEUCTBYIOLIEH Ha TEJO, IOTPYKEHHOE B KUIKOCTD WM ras:
1.23

F_ﬂ._l:m. =ng

VcaoBue nnaBanus tena. [lnapanue CYJO0B 1 BO3AYXOIUIaBaAHUC




1.24

Mexanndeckue KojeOaHus. AMIUIMTYyZa, TEPUOJ W 4YacToTa KojeOaHMid.

dopmyiia, CBSI3bIBAIOLIAS YACTOTY M NIEPUOJT KOJIeOaHuit:

1.25

MareMaTuueckuii ¥ IpYyKUHHBIM MasATHUKU. [IpeBpaiienue oSHepruu Ipu

KOJIe0aTEeIbHOM JIBUKECHUH

1.26

3aryxaromue konebanus. BeiHyx/1eHHbIe KoneOaHus. Pezonanc

1.27

MexaHu4ecKrue BOJIHEL. HpOI[OJ'II)HI)IC " TOINCPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTD PAaCIIPOCTPpaAHCHHA BOJIHBI:

h=v-T

1.28

3Byk. I'poMKoCTh U BbIcOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJIHBI Ha TpaHUIIE

nByX cpell. MH(dpa3Byk U yIbTpa3ByK

1.29

IIpakmuyeckue pabomul

N3MepeHne cpenHel IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHJIbI; KECTKOCTH
IPY>XKUHBL, KO3((UIMEHTAa TPEHUS CKOJIbXKEHUS; pabOThbl CHIIbI TPEHHsI, CHUJIbI
YIPYTOCTH; CpeAHEH CKOPOCTH IBMXKEHHUSI OpycKa MO HAKJIOHHOW IUIOCKOCTH;
yCKOpeHHus Opycka Npu JBHKEHHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl M
nepuosia KonebaHWHd MaTeMaTH4YeCKOro MAasTHHMKA; YacTOThl U IepHoja
Kose0aHui NPy KUHHOIO MasTHUKA; MOMEHTA CHUJIbI, JEHCTBYIOIIEr0 Ha phlYar;
paboThl CHJIBI YOPYTroCTH MpPH MOABEME T'py3a C IMOMOIIBIO HEMOABHIKHOIO
610Ka; pabOThI CHIIBI YIPYTOCTH MPHU MOABEME Ipy3a C MOMOIIBIO MOJBHKHOTO
OJ0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOM CHJIBI OT 00bEMa MHOrpyKEHHON
YacTH TeJIa U OT IUIOTHOCTH JKHUJIKOCTH; HE3aBUCHMOCTH BBITAIKUBAOIIECH CHJIBI
OT MaccChl TeNa; CUJIbI TPEHUS CKOJIBKEHNUS OT CUJIbI HOPMAJIBHOTO AABJICHUS U OT
pOia MOBEPXHOCTH; CWIBI YIPYIOCTH, BO3HHUKAIOIIEW B IPYXKUHE, OT CTEICHU
negopMaluy Ipy>KHUHBI; YCKOpEHUsl Opycka OT yrjla HakjJOHa HalpaBIIsoLIeH;
nepuojia (4acToThl) KoueOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpUOJA
Koje0aHui MPY>KUHHOTO MasTHHUKAa OT MacChl Irpy3a M KECTKOCTU TNPYKUHBI,
UCCIIeIOBAaHNE HE3aBUCHUMOCTH Iepuoja KoleOaHUH HHUTSHOTO MasiTHHKA OT

Macchl Tpy3a. [IpoBepka ycioBus paBHOBECHsI pblyara

1.30

Qusuueckue A61eHUS 6 Npupoode: TPUMEPHl JBUXKEHHUS C PA3IUYHBIMU
CKOpPOCTSIMH B )KMBOW U HEXHUBOU NMPUPOE, NEHCTBUE CHIIBI TPEHUS B IPUPOJIE U

TCXHUKC, TPHWIHMBLI W OTJIHBBI, ABWXCHUC TIJIAHCT ConHeyHon CHUCTCMBI,




PEAKTUBHOC JABUKCHHC XXUBBIX OPraHU3MOB, pbldaru B TCJIC YCIIOBCKA, BJIUAHNC
aTMOC(I)epHOFO JaBIICHUS Ha >KUBOMU OpraHu3M, IIJIaBaHUC pBI6, BOCIIpHUATHUC

3BYKOB )KMBOTHBIMH, 3EMJICTPACCHUC, celicMHU4YecKue BOJIHBI, HyHaMH, 5X0

Texnuueckue yCWlpOIZCWlGLZ.' CIIMAOMETP, AATYHWKU IIOJOKCHHA, PACCTOAHUA U
YCKOpCHUSA, AUHAMOMCTpP, I[MOAUIMIIHUKH, PAKCTHI, pbiyar, MNOJBIKHBIA U

HCHOIIBI/I)I(HBIﬁ 6J'IOKI/I, HAKJIOHHAasA IIJIOCKOCTb, IHPOCTHBIC MCXAaHU3MbI B 6I)ITy,

t1 COOOIIAIOIIUECS] COCYAbl, YCTPOWCTBO BOAOMPOBOJAA, THAPABIMYECKH Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp, 3XOJOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE
2 TEITVIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOXKEHUS  MOJIEKYJISIPHO-KMHETUYECKOW  TEOPUM  CTPOEHUs
2.1 BemecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannmaeckue u amopdasie Tena
27 JIBwxenue wyacTtuiy BemiecTBa. CBS3b CKOPOCTH JIBHKCHHUS YaCTHI[ C
' Temneparypoil. bpoyHoBckoe nBmwxkenue, nupdysus
23 CmaunBaHUE M KallWJUISIPHBIE SIBJICHUS
2.4 TenmoBoe pacupeHue U ckaTue
2.5 TemnnoBoe paBHOBECHUE
"6 Buytpennsas sHeprus. PabGora u Teruonepenadya Kak CHOCOOBI M3MEHEHHS
. BHYTPEHHEHN SHEPrUuu
2.7 Buapl Tenionepegaun: TemIONPOBOIHOCTb, KOHBEKIIMS, U3TyUYEHUE
HarpeBanue u oxnaxnaenue Ten. KoaudecTBO  TEmIOTHL. Y ienbHas
TEIUIOEMKOCTb:
2.8 ; 2
QO=cm\t,—1,)
3aKOH COXpaHEHUsI PHEPruu B TEIUIOBBIX MpOIECccax. YPaBHEHUE TEIIOBOTO
OanaHca:
2.9
Q1 _Qz +..=0
HUcnapenue u koHueHcauusd. V3mMeHeHHe BHYTPEHHEH SHEpPruud B IMPOLECCE
510 WcrapeHuss M KoHAeHcanuu. KurneHuwe KuakocTtu. VYenbHas TeIwiora

napoo6OpazoBanus: L = O/m




2.11

BrnaxnocTs Bo3myxa

2.12

[InaBnenme w Kpucrasmmsanus. VI3MeHeHHMe BHYTPEHHEHW OJSHEpPIMHM IpH

IUIaBJICHUU U KpUCTAJUIU3AllAH. YV aenpHas TEmioTa MJIaBICHUS:

2.13

BHyTpeHHss sHEprusi cropanus TOIUIMBA. Y IeJbHas TEII0oTa CrOpaHusl TOTUINBA:
q=0/m

2.14

[Tpuniuns! paboTs! TermnoBbix apurarenei. KITJI teroBoro apuraress

2.15

IIpakmuueckue pabomul

N3mepenue yaenbHON TEMIOEMKOCTH METAUIMYECKOTO LMIMHAPA; KOJIWYECTBa
TEIJIOThI, TOJIYYEHHOrO0 BOJOM KOMHAaTHOW Temmeparypbl (DUKCHPOBAHHOMN
Macchl, B KOTOPYIO OIyIIEH HAarpeTblii IWIMHAP; KOJUYECTBA TEIJIOTHI,
OTJAHHOTO HArpeThIM LWIMHIPOM, IOCIE ONYyCKaHWs €ro B BOJYy KOMHATHOMH
TEMIEPATypbl; OTHOCUTEJIBHOM BIIAXXHOCTU BO3/yXa; YJIEIbHOHW TEIJIOTHI
IUIaBIeHUA JpAa. lccinenoBaHue UM3MEHEHUs TeMIepaTypbl BOJAbl  IIpU
Pa3NUYHBIX YCIIOBUSX; SBJICHHS TEIJI000MEHa MPU CMEIIMBAaHUM XOJOJHOW U

ropsiueit BOJbI; Mporiecca UCIapeHHs

2.16

Dusuueckue s6l1eHUS 8 npupode: MMOBEPXHOCTHOC HATSXKCHUC W KAITWJJIAPHBIC
ABJICHUA B IMPUPOJAC, KPHUCTAJJIbI B IIPUPOAC, U3JTYUCHHC COJ'IHI_Ia, 3aMCpP3aHUC

BOJJOEMOB, MOpPCKHE Opu3bl; 00pa3oBaHKe POCHl, TYMaHa, HHEs!, CHera

2.17

Texnuueckue ycmpoticmea. KallWJUIAPbI, IPUMEPHI HCIIOJIb30BaHHs KPUCTAJIIOB,
KUJKOCTHBIM TEPMOMETp, NAaTYMK TEMIIEpaTyphl, TEPMOC, CUCTEMa OTOIUICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBasi TypOMHA, JBUTATENb BHYTPEHHETO

CTOpaHHUSI

SJIEKTPOMATI'HUTHBLIE ABJIEHMNA

3.1

DnekTpuzanus Tei. JIBa Buaa 3JIEKTPUYECKUX 3apsI0B

3.2

BzaumoneiictBre 3apsskeHHBIX Tell. 3akoH Kynona

3.3

3aKOH COXpaHEHHs 3JIEKTPUIECKOT0 3apsiia

3.4

Onexktpuueckoe mnozie. Hampsok€HHOCTh snekTpuueckoro mnois. Ilpunnun

CYIEPIIO3UIIMU AIIEKTPUUYECKHUX TOJIel (Ha Ka4eCTBEHHOM YPOBHE)

3.5

Hocutenu QJICKTPHUYCCKUX 3apsaa0B. I[eﬁCTBHC QJICKTPHUYCCKOI'0 IIOJIA Ha

JJeKTpUYecKue 3apsapl. [[pOBOMHUKY U AUDIIEKTPUKHU




[TocTosAHHBIN 3J€KTpUYECKHl TOK. JleicTBUS 3neKTprudyeckoro Toka. Cuiia Toka.

Hanpsoxenue.
3.6 I=q/t,U=A4/4q
DIEeKTPUYECKOE COMPOTUBIICHUE. Y ACIIBHOE AIEKTPUUECKOE COITPOTHUBIICHHE:
3.7 R =pl/S
38 3akon OMa 11 ydacTka aekTpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHNE POBOIHUKOB:
c TT—TT - R—
I :J.Ij-. '[r —'[,1 _'[r"}-. R_R]. _Rﬂ}
3.9 [TapannensHOE COEAMHEHNE TPOBOJHUKOB PABHOTO COMTPOTUBIICHHUSL:
R.
U=U,:I=I+1;R=—.
-7 B 2
CwMmeriaHnHbIe COCTMHEHHS TIPOBOTHUKOB
3.10 Pabota u momHOCTh 251ekTpuueckoro Toka. 4 = Ult, P = Ul
3akon Jlxoyns — Jlenma:
3.11 2
. Q=I"-R-t
310 OneiT Opcrena. MarHuTHoe moJjie MPSAMOro NPOBOJHMKA C TOKOM. JluHum
MarHuTHON UHAYKIIUH
113 MarauTHOE TMOJI€ TMOCTOSHHOIO MarHurta. B3aumoaeincTBhe MNOCTOSIHHBIX
MarHuToB
3.14 JleficTBrEe MarHUTHOTO TOJIL HAa MMPOBOJIHUK C TOKOM
3.15 Omertel @apanest. ABnenue anexkTpoMaruutTHoM uHAyKIuK. [IpaBuio Jlenma
Ilpakmuueckue pabomol
W3mepeHne  3JIEKTPUYECKOTO  CONPOTUBIIEHUS  PE3UCTOpPA;  MOIIHOCTH
316 ANEKTPUIECKOTO TOKA; PaOOTHI AMIEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa, BO3HUKAIOIIETO B IPOBOJHHUKE
(pe3ucTopsl, JaMIouka), OT HAIMPSKEHUsI Ha KOHIIAX IPOBOJHUKA; 3aBUCUMOCTHU

COIMPOTUBJICHHA OT IJIMHBI IPOBOAHHKA, INIOIIAAW €0 MOICPCYHOr0 CCUCHUA U




YACJIBHOI'O COIIPOTUBJICHUA.
HpOBepKa npaBujia JIsA JJICKTPUYCCKOI'0 HAIMPSIKCHUS IIPU MMOCICIOBATCIIHBHOM
COCIMHCHHUU IIPOBOJHUKOB; IIpaBWJIia JIA CHJIBI JJCKTPHYCCKOIO TOKa IIPpHU

ImapajajicjibHOM COCINHCHHUU IIPOBOAHNKOB (pe3I/ICTOpBI u naMnqua)

Qusuueckue s6leHUs 6 npupode. DIEKTPUYECKUE SBIIEHUS B aTMmocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE TOJI€ 3eMJIH, Apeii( TMOITI0COB,
POJIb MAarHUTHOTO TIOJISL JIsI )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE
Texuuueckue ycmpouicmea: SIEKTPOCKOI, aMIIepMETp, BOJBTMETP, pEoCTar,
CU€TUYMK  DIIEKTPUYECKOW  DHEPruH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTesbHbIE AJIIEKTPOTPUOOPHI (mpumepsr), AJIEKTPUYECKUE
IIPEIOXPAaHUTENH, DJIEKTPOMArHuT, O3JIEKTPOJBUTAaTENb IIOCTOSIHHOIO TOKa,
reHepaTop MOCTOSIHHOIO TOKa
3.19 OnexTpoMarHuTHble BOIHbI. [1Ikana 3JeKTpOMarHuTHBIX BOJIH
3.20 JlyueBas mojnensb cBeta. [IpsiMonnHeliHoe pacipoCcTpaHEeHue CBeTa
3.21 3akoH oTpaxeHus ceta. [1nockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH PEIOMIICHUS CBETA
3.23 Jucnepcus cseta
394 Jlunza. Xon nyueit B nuH3e. POKyCHOE pacCTOsHHME JUH3bI. OnTHueckas cuiia
' muH3bl: D = 1/F
3.25 I'ma3 xak ontuyeckas cucrema. OnTudeckue mpudopbI
IIpaxmuueckue pabomul
#H#HPar#Ht#l13MepeHre ONTUYECKON CHUJIBI COOMparomiel JMH3bI;, (OKYCHOTO
paccTosiHus coOuparolei JTMH3bI (TI0 CBOMCTBY paBeHCTBA pa3MepoB MpeIMeTa U
n300pakeHusl, KOrja MpeiMeT PacHoJOkKeH B JBOWHOM (oOKyce), MmokazaTess
3.26 MIPEIOMJIEHUS CTEeKIIA.
###Par###lccnenopanue CBONMCTBA HM300pa)KEHUs, MOJYYCHHOTO C TTOMOIIBIO
coOuparomield JUH3bI, U3MEHEHUs (OKYCHOTO PACCTOSHHS IBYX CIOXKEHHBIX
JIMH3; 3aBUCHUMOCTH yTja MpeJOMJICHHUS CBETOBOIO Jydya OT yrjia MaJeHusl Ha
I'PaHULE «BO3YX — CTEKIIO»
327 Qusuueckue senenus 6 npupode. 3atmenus ConHua u JlyHbl, BeTa Ted,
' onTHYECKuE sBNIeHUs B aTMocdepe (11BeT Heba, pedpakiius, paayra, MUpax)
308 Texunuueckue ycmpoiicmea: OUYKH, TEPUCKOIN, (oToanmapaTr, ONTUYECKUE
' CBETOBO/IbI
4 KBAHTOBBIE ABJIEHUA




PannoaktuBHOCTh. Anb(da-, Oeta-, raMma-uznydeHus. Peakiuu anbda-u Oera-

4.1
pacnaga

4.2 Omnsitel Pe3epdopaa no paccesnuro ansda-yactuu. [Lnanerapnas Mmoaens atoma

4.3 CocraB aroMHor0 sigpa. M30Tormsl

4.4 [lepron momypacmaga aTOMHBIX AP

4.5 SInepHble peakiu. 3aKOHbI COXPaHEHUS 3apsJ0BOTO U MAaCCOBOTO YHCEI
Qusuueckue s6NeHUs 6 Npupode. €CTECTBEHHBIM PaJUOAKTUBHBIN  (OH,

4.6 KOCMHMYECKHE JIy4Yd, pPAJAUOAKTUBHOE M3IyUYCHHUE TMPUPOJHBIX MHUHEPAJIOB,
JEHCTBUE PAJMOAKTUBHBIX M3TyUYEeHUH HA OpraHU3M UYeIOBEKa

47 Texnuueckue ycmpoticmea: CIIEKTPOCKOI, MHAUBUAYAJIbHBIN JO3UMETp, Kamepa

BuiibcoHa, sinepHas 3HepreTuka




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

METOINYECKHUE MATEPUAJIbBI IS YAUTEJIA

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET






