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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 wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILETO

oOpa3oBaHus oTBoauTCs 238 yacoB: B 7 kimacce — 68 wacoB (2 yaca B Henemo), B 8
KJ1acce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 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. Habmonenue nuddysum.
3. HabGmonenune  siBneHuid,  OOBSACHAIOMIMXCA  MPUTSIKEHUEM  WIH
OTTAJIKUBAHUEM YACTUI] BEIIECTBA.

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.
[InotHOCTH BemecTBa. CBsI3p IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IMHHULE
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.

N3mepenne cKopoCTH MPSMOJINHEWHOTO IBUKEHUS.
HaOnroienue siBneHust HHEPLIUU.

Hab6nronenue n3MeHeHust CKOpOCTH MPU B3aUMOJICCTBUU TEll.
CpaBHEHME MacC MO B3aUMOJICUCTBUIO TEIL.

U AW —

. CloxeHue cuil, HallpaBJIeHHBIX IO OJHOU MPSAMOM.

JIaﬁopamopre pabomwt u onvimel.

1. OmpeneneHne CKOPOCTH PaBHOMEPHOTO JIBUKEHUS (LIapuKa B XKHUJIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIISI M TaK J1ajiee).

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

3. Ompenenenue MIOTHOCTU TBEPIOTO TeNa.

4. OnbIThl, JIEMOHCTPHUPYIOIIKME 3aBUCUMOCThH pacTsbkeHus (nedopmanun)
NPYKUHBI OT TPUIOKEHHON CHUJIBI.

5. OnbIThl, 1EMOHCTPUPYIOLIUE 3aBUCHUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
Beca TeJla U XapaKkTepa CONPUKACAIOLIUXCS TOBEPXHOCTEH.

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



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.

[IpaBuiia U3MepeHUs TEMIIEPATYPBI.

Bubl Teronepenaym.

OxJaxaeHue Npyu COBEPIICHUH padOTHI.

9. HarpeBanue mpu coBepIiieHUU padOThl BHEITHUMHU CHJIAMHU.

10.CpaBHEHHME TEMIOEMKOCTEN PA3IMUHbBIX BEIIECTB.

11.HabOmronenue KumneHus.

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).
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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.MonaenupoBaHue MarHUTHBIX TOJIEH MTOCTOSTHHBIX 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
BO3HUKHOBEHHUS.

25.20eKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol.

l. OnpiTel 1O HAOMIOAEHUIO BIEKTpU3aLMKM TeJl UHAYKUMEH U Mpu
COIIPUKOCHOBEHUMU.

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.



17.00bITBl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aUMOJICHCTBUS
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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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.IIpeoGpa3oBanus SHEPTUU NPU B3AUMOAECUCTBUHU TEIL.
12.CoxpaneHue uMITyJIbca Ipyu HEYIPYyroM B3auMOJICHCTBUU.
13.CoxpaHeHue umiyJibca npu adCOIOTHO YIIPYTOM B3aUMOICHCTBHH.
14.HabOntoneHrne peakTUBHOTO JIBUXKEHUSI.

15.CoxpaHeHne MeXaHUUeCKOM YHEPTUH MPU CBOOOTHOM TaICHUH.
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.



10.0Onpenenenrie  pabOThl CHIBI YOPYrOCTH TMpPU MOABEME Tpy3a C
MCIIOJIb30BAaHUEM HEMOJABMYKHOTO U MOABUKHOTO OJIOKOB.

11.M3ydyeHue 3akOHa COXPAHEHUS IHEPTUU.

Paznen 9. Mexannuyeckue KoJie0aHUs U BOJIHbI.

KonebatenbHoe apmxenne. OCHOBHbBIE XapaKTEPUCTUKH KOJICOaHUI: TIEpUO],
4acToTa, aMIUIUTyAa. MateMaTU4eCcKnil U NMpyKUHHBIA MasTHUKU. [IpeBpaiieHue
SHEPTUU MPH KOJIeOATETHLHOM JIBUKEHHUU.

3aryxatomue  koneOaHus.  BwiHyxkzaeHHble — KojeOanus.  Pe3oHaHc.
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.
PacnipocTpanenue mpo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HabGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.
AKYCTUYECKHI pe30HAHC.

Jlabopamopnwie pabomel u onvimol.

1. Onpenenenre YacTOThl W TEpUOJAa KOJICOAHMM MaTEeMaTUYeCKOTO
MasiTHUKA.

2. Ompenenennie 4acTOTHI U IEpHOJIa KoieOaHU MPY>KUHHOTO MasSTHHUKA.
HccnenoBanre 3aBUCMMOCTH MepUoa KojieOaHUM MOJBEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. VccnenoBaHue 3aBUCHMOCTH MEpUOIa KOJIeOaHU MPY>KMHHOTO MasiTHUKA
OT Macchl Irpysa.

5. IlpoBepka HE3aBUCHUMOCTU NEpHOJA KOJIeOaHUN Tpy3a, MOJBEIIEHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OnpIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJia  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

7. U3mepeHue ycKopeHus: CBOOOIHOTO MaJeHUsI.

Paszges 10. D1eKTpOMAarHuTHOE 1M0JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DIEKTPOMArHUTHOE  MOJIE.  ODJIEKTpOMarHuTHele  BOJHBIL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. I[llkana »neKTpoMarHUTHBIX BOJIH. lcmonb3oBanue
AIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.
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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. TlomyuyeHnue n300paKeHHH C TOMOIIBIO COOMPAFOIIEH JTUH3HI.

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.
OHeprus CBsi3M aTOMHBIX sifep. CBs3b Macchl M 3HEpruu. Peakuuu cuHTE3a H
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! TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIICIOBAHMS

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

- TOTOBHOCTb K aKTUBHOMY YUYaCTHIO B OOCYK/IEHUU OOIIECTBEHHO 3HAYNMBIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHKEHUI
buzuky;

- OCO3HaHHE BAXHOCTH MOPAIbHO-3TUUECKUX MPHUHIUIIOB B JAEATEILHOCTU
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 pEUICHWU MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeIbLHONM  OpraHM3allud, TOpoJia, Kpas) TEXHOJOTUYECKOU U



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:



BBISIBJSITH M XapaKTePU30BaTh CYIIECTBEHHBIE NPU3HAKH OOBEKTOB
(ssBNEHUN);

yCTaHABJIMBATh CYIIECTBCHHBIA MPHU3HAK KJIacCU(PUKAIIUUA, OCHOBAHMS IS
000011IeHNS U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH U MTPOTUBOPEYHS B paCCMaTPUBAEMBIX (paKTax,
JTAHHBIX U HAOJIOICHUSIX, OTHOCAIIUXCS K (DU3UUECKUM SIBIICHUSM;
BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIE CBSI3U TPU W3YYEHUH (PU3MUECKHUX
SBJICHUI U TIPOIIECCOB, JIENaTh BHIBOJIbI C MCIOJIb30BAHUEM JI€TyKTUBHBIX
Y UHJIYKTUBHBIX YMO3AKJIIOUEHUMN, BBIJBUTATh TUIOTE3bl O B3aMMOCBS3SIX
(bU3UYECKUX BEJIMYUH;

CaMOCTOATEJILHO BBIOMPATh CHOCOO penieHus Y4eOHOU (PU3HUYECKOU
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB PEIICHHS, BHIOOP Hauboiee
MOAXOJSIIETO ¢ Y4ETOM CaMOCTOSITENIBHO BBIACIIEHHBIX KPUTEPUEB).

Ba3zoBble ucciienoBare/ibCKHe J1eMCTBUA:

HCITOJIB30BaTh BOTIPOCKHI KaK UCCIIEAOBATEIbCKUI MHCTPYMEHT TTO3HAHUS;
MIPOBOJIUTH 10 CAMOCTOSITEIPHO COCTABIIEHHOMY TUIAHY OIBIT, HECIIOKHBIN
(bU3NYEeCKUl DKCIIEPUMEHT, HEOONbIIOE UCCIeN0BaHUE (PU3NIECKOTO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTh ¥ JOCTOBEPHOCTh HWHGOPMAIHIO,
MOJTyYEHHYIO B X0JI€ UCCIICIOBAHMSI MU SKCTICPUMEHTA;

CaMOCTOATEIHLHO (POPMYIMPOBATH O0OOIIEHNS U BBIBOJIBI IO pe3yJibTaTaM
MPOBEEHHOTO HAOIIOICHUS, OTIBITA, NCCIICOBAHNS;

MPOTHO3WPOBATh BO3MOXKHOE JallbHEWIee pa3BUTHE  (U3MYECKUX
MPOIIECCOB, a TAK)KE BBIBUTATH MIPEATIOIOKEHUS 00 MX PA3BUTHH B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

MPUMEHSTh Pa3IUYHbIC METObl, HHCTPYMEHTHI U 3alpPOCHI MPU MOUCKE U
orbope WHPOpPMAIMK WIH JaHHBIX C yYETOM TPEJIOKCHHON yueOHOMH
(dbuznyeckoit 3a1a4u;

aHAM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUIOB B (OPM IIPEICTABIICHHUS,

CaMOCTOATEITLHO  BBIOMpATh ONTUMAJIbHYIO (GOPMY TIPEICTaBICHUS
uHDOpMAIIMU W WUTIOCTPUPOBATh pEIIacMble 3aJadd  HECIOKHBIMU
CXeMaMH, TuarpaMmmamMu, HHOU rpauKoi U MX KOMOWHAIIUSIMH.

KoMmyHuKkaTHBHbBIE YHMBepPCcaIbHbIEe YueOHbIe 1elCTBUA:

B X0JI¢ OOCYXJIEeHHs Y4eOHOro Marepualia, pe3yJbTaToB JIA0OPATOPHBIX
padoT U MPOEKTOB 3a/1aBaTh BOIPOCHI 10 CYIIECTBY 00CYkIaeMOil TEMbI U
BBICKA3bIBaTh HJICH, HAIlCJICHHbIC Ha PEHICHHE 3a/Jayd M IOJICPIKaHNe
OJ1arokeIaTeIbHOCTH OOIIEHNS;



COIIOCTABJISIT CBOM CYXICHUSA C CYXKICHUSAMMU JPYyIMX YYaCTHUKOB
auanora, OOHapyKMBaTh Pa3INune U CXOACTBO MO3HIINIA;

BBIPAXXATh CBOIO TOYKY 3PEHUS B YCTHBIX U MIUCbMEHHBIX TEKCTaX;
yOJMYHO MPECTABISATh PE3YIbTaThl BBIMOIHEHHOTO (DU3NYECKOTO OMBITA
(aKCnIeprMeHTa, UCCIEOBaHUS, IPOEKTA);

[IOHMMATb U HCHOJIB30BaTh  IIPEUMYIIECTBA  KOMaHAHOM U
WHIUBUIYAIbHOM paboThl MpU PEIIEHUHM KOHKPETHOW (PU3HUECKOM
poOJIeEMBI;

IIPUHMAMATB LIEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH JACHCTBHS
no e€ JOCTIKEHHUIO: paclpeiesiTh poJid, OOCYXKIaTh MPOLECCH U
pe3yJIbTaThl COBMECTHOM pabOoThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
BBINOJIHATH CBOIO YacTh pa0OThI, JOCTUTasi KAUECTBEHHOI'O Pe3yJibTaTa Io
CBOEMY HAIIPpaBJIICHUI0O U KOOPAWUHUPYS CBOU JEUCTBUA C JPYyTHUMHU
YJI€HaMU KOMaH/bI;

OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMI HPOIYKT MO KPUTEPUSIM,
CaMOCTOATENIBbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHSL.

PeryasiTuBHbIC YHUBeEpCAJbHbIE YUeOHBIE 1eiiCTBUA

Camoopranusanus:

BBISIBJIATH IPOOJIEMBl B JKU3HEHHBIX M yUEOHBIX CUTYyalUsX, TPEOYIOIINUX
ISt perieHus: GU3nuecKux 3HaHUM;

OPUEHTUPOBATHCS B  PANIMUHBIX MOAXOAAX MNPHUHATHUS  pELIECHUN
(MHIMBUAYaJIbHOE, MPUHATHE PEUIeHUS B TpYIe, NMPUHATHE pPEIICHUN
rpynmnoi);

CaMOCTOSITENIFHO COCTaBJISATh AITOPUTM pelieHUs (PU3MUECKOM 3aauu UiTu
IUIaHAa HUCCIEAOBAHUA C Y4ETOM HMEIOLIUXCA PECYpCOB M COOCTBEHHBIX
BO3MOXHOCTEW, apryMEHTHPOBATh IPEIJIaraéMble BAPUAHThI pELICHU;
JenaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 3a PELLIECHUE.

CaMOKOHTpOJIL, AMOIMOHAJIbHbIN HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeiaraTh IUIaH €€ U3MECHEHUS,
OOBSICHATh  TPUYUHBI  JOCTHKEHUS  (HEJOCTHKEHHUS) PE3yJIbTaTOB
NeSATeIbHOCTHU, JaBaTh OLICHKY TPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JCATEIHLHOCTh (B TOM YHWCIIE B XOJ BBITIOJHEHUS
(U3UYECKOr0  HCCIEOBAaHMS WJIM TPOCKTa) Ha OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHHBIIHMXCS CHUTYallMid, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYAHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;



® 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 rpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKkTepu30BaTh CBOMICTBa Tel, (PU3MYECKHE SBICHHUS U IPOLECCHI,
UCIOJIb3Yys MpaBWila CIOKEHUS CUII (BIOJIb OJHOW NpsMOii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBWIO paBHOBECHUs pbiyara (OJoka),
«30JI0TOE€ MpPaBWIO» MEXAHHMKH, 3aKOH COXPAaHEHUS MEXaHMYECKOU
SHEPruM, NpU 3TOM JaBaThb CJIOBECHYIO (OPMYJIUPOBKY 3aKoHa U
3aIlMChIBaTh €M0 MaTEMATUUECKOE BBIPAXKEHUE;

OOBSACHATH (PU3UUECKHUE SABJICHUS, IPOLIECCH] U CBOMCTBA TE€J, B TOM YHCIIE
M B KOHTEKCTE CHUTyalluil MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITh NTPUYMHHO-CJIEICTBEHHBIE CBS3U, CTPOUTH OOBsICHEHHE U3 1-2
JIOTHYECKHX IIaroB C ONOpoi Ha 1-2 M3y4yeHHBIX CBOMCTBA (PU3MUECKHUX
ABJIEHUH, (PU3NUECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemate pacu€THble 3a7ayd B 1—2 JAEWCTBHA, HCIOJB3Yys 3aKOHBI U
(dopMyIibl, CBs3bIBAKOLIUE (DU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajIM3a
YCIJIOBHSI 3a/1a4d 3alKUChIBATh KPATKOE YCIOBHUE, MOJCTABIATh (PU3HUECKHUE
BEJIMYMHBI B (OPMYJBI U MPOBOAUTH PACUEThI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIsl PELIEHUs 3a]a4, OLlEHUBATh PEaTMCTUYHOCTh
NOJyYE€HHOU (PU3MUECKON BEIMYUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXHO PEIIUTh MpPU TOMOIIH
(bU3HYECKUX METOJI0B, B OMMCAHUH UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkeHue  (TUmoresy),  pa3inyaTb M HHTEPIPETUPOBATH
MOJlyYEHHBI pe3yibTaT, HAXOJUTh OIIMOKM B XOJE€ OIBITa, JIeNaTh
BBIBO/IBI 10 €TO PE3yJIbTATaM;

OPOBOAMUTH OMNBITHl 1O HAOMIOACHUIO (DU3MUECKUX SBJICHUN WU
duznyeckux CBOIICTB TeJ: (dbopMyIMpoBaThH pOBEpsiEMbIE
MPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEAI0KEHHOTO0 000pYy10BAHMS,
3alMChIBaTh XOJI OMbITa U (DOPMYIHPOBATH BHIBOBI;

BBIIIOJIHATH MPSMbBIE W3MEPEHHSI pPAaCcCTOSHUSA, BPEMEHH, MacChl TeEIa,
0o0bEMa, CHUIBI U TEMIEPATypbl C MCIOJIb30BAHUEM AaHAJIOTOBBIX U
nu(pOBbIX MPUOOPOB, 3aMUCHIBATH [OKa3aHHUsA NPUOOPOB C YUYETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUECKON BEIMUMHBI OT
ApPYrod € HCIOJIb30BAaHUEM IMPSAMBIX H3MEPEHHHM (3aBUCMMOCTH IYTH
PaBHOMEPHO JBWXKYLIErocs Tela OT BPEMEHU [BHKEHHS TENA, CHIIbI
TPEHUSI CKOJIBKEHHUS OT Beca Tela, KadyecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCHMOCTH CHJIbI TPEHUS OT IIJIOIAAN COPUKOCHOBEHUS TEJl, CUIIbI
YOPYTOCTH OT YUIMHEHMS MPY>KUHbBI, BBITAIKUBAIOIIECH CUIIBI OT 00bEMa
NOTpYyKEHHON YacTH TeJa U OT IUIOTHOCTH KHJIKOCTH, €€ 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;



® CO3/1aBaTh COOCTBEHHbIC KPAaTKUE MHUCHMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGOpMAINK (HU3UIECKOTO COACPKAHUSA, B TOM
qyciie MyOJINMYHO JIeJaTh KpaTKHEe COOOIIEHUS O pe3yjbTaTax MpPOEKTOB
WIM Yy4eOHBIX MCCIENOBAaHUN, TMpPU HSTOM TPAaMOTHO HCIOJIb30BAThH
W3YUYCHHBIA TIOHATUMHBIA ammapar Kypca (U3UKH, COMPOBOXKAATh
BBICTYIUICHUE NTPE3EHTALNEH;

® [IpU BBIMOJHEHUU Y4YEOHBIX MPOCKTOB M HCCIEIOBAHUN paCIPECNSTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUHM C TOCTaBICHHBIMHU 3aJadaMu,
CIEIUTh 3a BBINOJHEHUEM IIJIaHA JEWCTBUM, aJeKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JCATEIbHOCTh  TPYMNIbl, BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIIHX.

K xonIy o0yuenus B 8 Kjacce mpeaMeTHbIC PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIMXCS YMEHUM:

® CMOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPEraTHBIE COCTOSIHUS BEIIECTBA, KPUCTANIMYECKUE U
aMmopdHble Tena, HACHIIIEHHBIM W HEHACBHIIMICHHBIM Tap, BIAKHOCTh
BO3/lyXa, TeMIepaTypa, BHYTPEHHSS SHEpPrusi, TEIUIOBOM JBHUraTelb,
AIIEMEHTAPHBIN ANEKTPUUYECKUI 3apsl, HIEKTPUUYECKOE MOJIE€, TPOBOJIHUKU
Y JUAJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUUYECKUN TOK, MATHUTHOE MOJIE;

® pazIMyarh SABJICHUS (TEIUIOBOE pacIIMpEeHUE M CKaTHe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMaYMBaHUE, KaWJULSIPHBIC SBJICHUS, UCIIapeHUeE,
KOHJICHCAIUsl, IUIaBJICHUE, KpUCTauM3auus (OTBEpIEBAaHUE), KHUIIEHUE,
Teronepeaaya (TerIONpPOBOJHOCT, KOHBEKIIUS, U3IIyYEHHUE),
ANEKTpU3alus TEJ, B3aUMOJCUCTBUE 3apsAI0B, NECHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICMCTBUE MAarHUTOB, JCHCTBUE
MAarHUTHOTO MOJIsl HA MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHAYKITUS)
[0 OINWCAHMID MX XApPAKTEPHBIX CBONCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh TNPOSBICHUE M3YYCHHBIX (PU3MYECKUX SIBICHUM B
OKpY’XalollleM MHpe, B TOM uuciie (U3MYECKUE SIBIECHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHHWE U KaNWUIAPHBIE SIBJIEHUS B MPUPOJIE,
KpUCTAJUIbI B mpupoje, uzinydeHue ConHua, 3aMmep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUe POCHl, TYMaHa, WHEs, CHEra, JIEKTPUUECKUE
ABJICHUST B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emiid, Jpeid MOT0COB, POJb MAarHUTHOIO MOJS JUIsl JKM3HM Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU ITOM MEPEBOIUTH MPAKTUUECKYIO 3a/a4y B
y4eOHYI0, BBIJCNSTH CYIIECTBEHHbIE CBOMCTBA (TIpU3HAKH) (DU3NYECKUX
SIBJICHU;



® OMNUCHIBaTh M3yUYEHHBIC CBOMCTBA TE€N M (PU3UUECKHUE SIBICHUS, UCTIOIb3YS
¢dusnyeckue BEIMUMHBI (TEMIEpaTypa, BHYTPEHHSS YHEPTHsl, KOJTUIECTBO
TEIUIOTBI, YJEIbHAas TEIUIOEMKOCTh BEIECTBA, YyZACIbHAsA TEIUIOTA
IUIABJICHUS, YJIeNbHAsl TEIJoTa MapooOpa3oBaHUsl, YJelbHas TEIIoTa
CropaHusi TOIUIMBA, KOA()(UIMEHT TMOJE3HOro JEHCTBUSA TEIIOBOU
MAIllHbI, OTHOCUTEJIbHAs BJIAXHOCTb BO31yXa, JJIEKTPUYECKHUU 3apsf,
CUja TOKa, DJIEKTPUYECKOE HANpPsKEHUE, CONPOTHUBIICHUE INPOBOJHHUKA,
YAEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
ANEKTPUYECKOT0  TOKAa), MpHU ONHUCAHUM TMPABWIBHO TPAKTOBATh
bu3nyecKuit CMBICT HCIOJB3YEMBIX BEIUYHMH, 0003HAYEHUS U €IUHHIIBI
¢u3nyecKux BEJIWYMH, HAXOIUTh (HOPMYJIbI, CBSI3BIBAIOLIUE JIaHHYIO
(U3MYECKYI0 BEIMYMHY C JPYTUMHU BEJIWYMHAMHU, CTPOUTH TIpapuKu
M3YYEHHBIX 3aBUCUMOCTEN PU3NYECKUX BETUUMH;

® XapaKTEepH30BaTh CBOWCTBA Te€J, (DU3UYECKUE SIBICHUS U IPOLIECCHI,
WCIIOJBb3Ysl OCHOBHBIE IOJIOXKEHUS MOJIEKYISIPHO-KMHETHYECKON TEOpUU
CTPOEHUS BEIECTBA, NMPUHLHUII CYNEPHO3ULUU NOoJIel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma JJis yJacTKa LEu, 3aKOH
Jixoyns—JleHnia, 3aKOH COXpaHEHWsl DJHEpPrud, IIpU OTOM J1aBaTh
CJIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aIlIUCBIBATH €r0 MaTEMaTHYECKOE
BBIPAKEHUE;

e OOBSACHATH (U3NYECKHE NPOLECCHl U CBOMCTBAa TeJd, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPUEHTUPOBAHHOI'O XAPAKTEPA: BBIABIIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JOrm4ecKux
iaroB ¢ Omnopod Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PU3MYECKUX SIBIICHUU,
bu3nyeCKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemarb pacyéTHble 3aJauyd B 2—3 JEWCTBUS, HUCHOJIb3Ysl 3aKOHBl U
dbopMyIibl, CBs3bIBarOIUE (DU3MUECKHE BEIUYMHBI: Ha OCHOBE aHajIu3a
YCIOBUS 3aJadd 3alMChIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JUIsl peLIeHUs 3aJadd, BbIOUpATb 3aKOHBI W (OPMYJIbI,
HEOOXOoAMMBbIE Uil €€ pElIeHMs, MPOBOAMTH pacy€Tbl U CPABHUBATH
MOJTy4YE€HHOE 3HaUYeHUE (PU3NUECKON BEJITMUMHBI C U3BECTHBIMH JTAHHBIMU;

® pacrno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXHO PEIIUTh MpH I[OMOIIU
(¢u3nYeCKUX METO/OB, MCIIONb3Yysl ONMHCAHHE HCCIEIOBaHUs, BBLACIATH
IIPOBEPAEMOE  IPEAIIOIIOKEHUE, OLEHMBATh IPABWIBHOCTh IOpsAJKa
IIPOBEJICHUS UCCIIEIOBAHUS, JENATh BEIBOJBI;

® [IPOBOJUTH OMNBITBI 1O HAOMIOAECHHUIO (PUBMYECKUX SIBJICHUW WIH
(U3HYECKUX CBOMCTB Tell (KaMWLISPHBIE SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/[yXa OT €ro 00béMa, TeMIepaTypbl, CKOPOCTU IpOLEcca OCTHIBAHUS U
HarpeBaHusi NpU M3IYYEHUHU OT I[BETa M3Iydarollei (IOorjiouaromiei)



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, TCUXPOMETP, TUTPOMETpP, JABHUraTeNIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTABJIATh CXEMbI JJIEKTPUUYECKHUX
[eneil ¢ MocIe0BaTeNbHBIM U MapalIeIbHBIM COSTUHEHHEM DJIEMEHTOB,
paszinyasi ycIoBHbIE 0003HAUEHHUS HIIEMEHTOB JIEKTPHUUECKUX IIETICH;

® TPUBOAUTH TMpUMEpPbl  (HaXOAWTh HWHPOPMALMIO O  MpHUMEpax)
NPAaKTHYECKOTO HCIOJB30BaHUS (DU3MUECKUX 3HAHUN B IOBCEIHEBHOM
KU3HU 11 oOecrieueHrs 0e30MacHOCTH TP OOpallleHnH ¢ MpubopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHMSI 3J0POBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TOBECHHSI B OKPY KaIOIIEeH cpeie;

® OCYHIIECTBISITh TOWCK HMHPOpPMAIMH  (PUIUIECKOTO COACpPNKAHHS B
WuTepHere, Ha OCHOBE WMEIOIIMXCS 3HAHUH HM TYTEM CpaBHEHUS
JOTIOJIHUTENBHBIX ~ MCTOYHUKOB  BBIACNATH  HHPOpPMAIMIO, KOTOpas
SBJISIETCS] POTUBOPEUYNBOM MIIH MOXKET OBITh HEJOCTOBEPHO;

® UCIIOJIb30BATh MPHU BBINOJIHEHUH YUE€OHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
JUTEPATYpPy (PU3NYECKOTO COJAEp)KaHMs, CIPABOYHBIE MaTEpHaIbl,
pecypchl cetn MIHTepHET, BIaAeTh MpUEMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeobpazoBanusi HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

® C03/1aBaTb COOCTBEHHbIC NMHCbMEHHbBIE U KpPATKHE YCTHBIE COOOIIEHUS,
0000mass wHOOpPMAIMIO M3 HECKOJBKHUX MCTOYHHKOB (HU3UUYECKOTO
colepKaHWsi, B TOM 4YHCJIEe MYyOJIMYHO TIPEACTABIATh PE3YJIbTaThl
MPOEKTHON WJIM WCCIENOBATENbCKON NEATEIbHOCTH, MPH 3TOM T'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM NOHATHIHBIA anmapat Kypca (QU3uKH,
COIPOBOX/IATh BBICTYIUICHHE MTPE3CHTALIUEH;

® IpU BBHINOJHEHUH YYEOHBIX MNPOEKTOB U HCCIEAOBAHUN (DU3HMUECKUX
IPOLIECCOB paclpeAesiTh OO0S3aHHOCTH B TPYINIE B COOTBETCTBHH C
MOCTABJICHHBIMU 33/1a4aMH, CJIEIUTh 3a BBHIMOJIHEHUEM IUTaHA JEUCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIIEHWBATh COOCTBEHHBIM BKJIAd B
JesITeIbHOCTD TPYIIIbI, BEICTPAaUBAaTh KOMMYHHUKATUBHOE B3aMMOJICHCTBHE,
IPOSIBIISSt TOTOBHOCTH pa3periarb KOH(IUKTHL.

K koHIly o0yueHus B 9 Kjacce rpeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE

JIOJHKHBI OTpakaTh COPMUPOBAHHOCTD Y O0YUAIOLIUXCS YMEHHIH:

® UCMOJB30BaTh TOHATHSA: CHUCTeMa OTCcY€Ta, MaTepuajgbHas TOdYKa,
TPAEKTOPHS, OTHOCUTEIHFHOCTh MEXaHWYECKOTO ABIKEHUS, AedopManus
(ynpyrasi, mnjacThyeckasi), TpPEHHUE, LEHTPOCTPEMHUTEIIBHOE YCKOPEHUE,
HEBECOMOCTh M MEPErpy3KH, HEHTP TSHKECTH, a0COJIIOTHO TBEPIOE TEO,
HEHTP TSHKECTH TBEPAOTO Tella, paBHOBECUE, MEXaHMYECKHE KoJeOaHus u
BOJIHBI, 3BYK, HMH(pa3ByK U YIbTPa3BYK, 3JEKTPOMArHUTHBIC BOJHBHI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JTaTbHO30PKOCTb,



CHEKTpPbI UCIYyCKaHMs U MOTJIOLIEHUs, aib(a, OeTa- U raMMma-u3nydeHus,
U30TOIIBI, SIIEPHAsT DPHEPTETUKA;

pa3nuyarh sBIEHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEHHOe
JBIDKEHHE, PAaBHOYCKOPEHHOE NPSMOJIMHEHHOEe IBUKEHHE, CBOOOIHOE
najieHue TeJ, PAaBHOMEPHOE JBMKEHHE 1O OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, peaKTUBHOE ABIKEHUE, KojeOaTelnbHOEe IBMKEHHE (3aTyXarollue U
BBIHY/ICHHbIE KOJI€OaHMs), PE30HAHC, BOJHOBOE JABM)KEHUE, OTPaKEHUE
3ByKa, NPSMOJUHEHHOE paclpOCTpaHEHHUE, OTPAKECHHUE U IPETOMIICHUE
CBETa, MOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3liokeHHe OEeIoro cBeTa B
CIEKTp M CIOXEHHE CHEKTPaJbHBIX I[BETOB, MJHCIIEPCUS CBETa,
€CTECTBEHHAsl PaJlMOAKTUBHOCTb, BO3HMKHOBEHHUE JIMHEHYATOro CIEKTpa
U3JTy4EHHUs1) TI0 ONHUCAHUIO UX XapaKTePHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JAEMOHCTPUPYIOIINX JTaHHOE (PH3UUecKoe SBICHHE,

pacrmo3HaBaTh TMPOSIBICHHE W3YYEHHBIX (U3MUECKUX  SBICHUM B
OKpy’XaromeM Mupe (B TOM uHciae (PU3UYECKHE SBICHUS B MPUPOJIE:
NPUIUBBI U OTIUBBIL, BUKEHUE Tu1aHeT COJIHEUHOM CUCTEMBbI, PEaKTUBHOE
IBIDKEHHE OJKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KUBOTHBIMHU,
3eMJIETPSACEHNE, CEUCMUYECKHUE BOJHBI, I[yHAMH, 05XO, IBETa Te,
ONTUYECKHUE SIBICHUSA B MpPHUPOJE, OMOIOTMYECKOE NEHCTBUE BUAMMOTO,
yJIbTPapUOJETOBOIO M PEHTICHOBCKOIO M3JIyYeHHMH, €CTECTBEHHBIN
pPaIuOaKTUBHBIA (HOH, KOCMHYECKHE IY4H, PaTUOAKTUBHOE H3IyUCHHE
NPUPOIHBIX MHHEPAJIOB, JEHCTBHE pPAJMOAKTHUBHBIX W3ITyUYeHUH Ha
OpraHM3M YeNOBEKa), MPH ATOM IEPEBOAUTH MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBbIE CBOMCTBA (IMpHU3HAKU) (PUIUUECKUX
SIBJICHUH;

OIMCHIBATh M3YUYCHHbIE CBOMCTBA TeNl M (PU3MUECKUE SIBICHUS, UCTIOIb3YS
¢u3nueckue BeIMYMHBI (CpeAHsSsI M MTHOBEHHAs CKOPOCTb Tela IpH
HEPaBHOMEPHOM JIBHKCHHUH, YCKOPEHHE, MepEeMEIleHue, MyTh, YIIIOBas
CKOPOCTb, CHUJIa TPEHHUs, CWJIa YIOPYrOCTH, CHJIA TSKECTH, YCKOpEHHUE
CBOOOJIHOTO TMAaJCHMs, BEC Teja, HUMIYJIbC Tejla, HUMITYJIbC CHIIbI,
MexaHudeckas paboTa M MOILIHOCTb, NOTEHIMAJIbHAs DSHEPrus Tela,
MOJIHATOTO HAaJl MOBEPXHOCTHIO 3€MIIM, TOTEHIIMANbHAS SHEPTUs CKATON
OPYXKHUHBI, KUHETUYEeCKash HHEPrusi, MOJHAs MEXaHHuYecKas DSHEpIusi,
NEPUOJ U YacToTa KosueOaHul, JUIMHA BOJIHBI, TPOMKOCTb 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTelb MPEJIOMIICHUS CPefbl), IPH OMUCAHUU
NPaBUJIBHO TPAKTOBATh (U3MUYECKUNW CMBICT HUCHOJIB3YEMBIX BEIWYHH,
0003HAUYEHUS M EAUHHIBI (PU3UUECKUX BEIMYUH, HAXOAUTH (HOPMYIIBI,
CBSI3bIBAIOIME JAHHYIO (PM3UYECKYI0 BEIMUYUHY C APYTUMH BEJINYMHAMU,
CTPOUTH TPaPUKH U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYMH;



XapaKTepH30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI,
UCIIONIB3YSl 3aKOH COXPAaHEHUS PHEPIHH, 3aKOH BCEMHUPHOTO TITOTEHMUS,
OPUHLMI CYNEPHO3UIMU CUJI, NPUHIUI OTHOCHUTEIbHOCTH [amuies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPETOMJICHUS CBETA, 3aKOHBI COXPaHEHHSI 3apsI0BOTO U MACCOBOTO YHCEI
IOpU SJACPHBIX PEAKIMIX, MPU 3TOM JlaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHa U 3aIUCBIBATh €r0 MAaTEMATUYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NUYECKHE MPOIECCHl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BHISBIATH
MPUYHUHHO-CJIEICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKHUX
1aroB ¢ ONopod Ha 2—3 W3yYEHHBIX CBOMCTBA (PU3NYECKUX SIBJICHUU,
bu3nyeCKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTth pacyéTHble 3aJadd (omuparolmuecss Ha cucremy u3 23
YpaBHEHHUI), UCTIONbB3Ysl 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIINE (hU3HMUECKUE
BEJIMYMHBI: HAa OCHOBE aHall3a YCJIOBHS 3a/Jaud 3alUChIBaTh KpaTKOe
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOUHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PEIICHUS, TPOBOAUTH PACUETHI U
OLICHUWBATh PEAJMCTUYHOCTh TIOJYYEHHOrOo 3HaueHus (usnueckoin
BEJIMYMHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pEIINTh MPH TOMOIIU
(GU3NYECKUX METOJOB, HCIONB3Yysl OMHUCAHHWE HWCCIEIOBAHUS, BBIACIATH
IpOBEPSIEMOE  TPEINOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  MCCIEAOBAHUA, JeNlaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3ybTaThl HAOIIOACHUH U OIBITOB;

MPOBOJUTH OMbBITHI IO HAOMIOJNEHUIO (PU3WYECKUX SBJICHUN WU
¢bu3nUecKkux CBOMCTB Ten (M3yueHue BTOporo 3akoHa HbroToHa, 3akoHa
COXpaHEHHUsl HHEPrUH, 3aBHUCHUMOCTh TEpHUoaa KojJeOaHWW NPy KHHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/IBI MAJIBIX KOJICOAHUM, IPSIMOJIMHEHHOE PacIpOCTpaHEHUE CBETA,
pasnokeHue Oeyoro cBeTa B CIEKTpP, U3YYEHUE CBOMCTB M300pakKeHUs B
IUIOCKOM 3epKajie W CBOWMCTB HM300pakeHHs NpeaMeTa B coOHuparomieit
JUH3e, HAOMIOJCHHE CIUIOMIHBIX W JHMHEWYaThIX CHEKTPOB H3IIy4eHUs):
CaMOCTOATENLHO CcOOMpaTh YCTAHOBKY ©3 U30BITOYHOTO Habopa
o0Opy0BaHUsl, ONWUCHIBATH XOJl OMNbITa W  €ro  pe3yJbTaThl,
(dhopMyIHpOBaThH BBIBOIHI;

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHEee 3HAYeHHEe U3MepAeMON BeNIMUYMHBI ((POKYCHOE pPACCTOSHHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTeNbHOrO Mprbdopa);



MPOBOJUTh HCCICIOBAaHUE 3aBUCUMOCTEH (PU3WYECKUX BEIWYUH C
MCIIOJIb30BAHUEM TIPSAMBIX HM3MEPEHHH (3aBUCUMOCTh MYTH OT BpPEMEHU
Py PaBHOYCKOPEHHOM JIBIDKEHMM ©O€3 HaudaJbHOM CKOpPOCTH, Mepuoia
KOJI€OAaHUM MaTeMaTHU4eCcKOro MasTHHMKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yIila OTpaXEHHUs CBETa OT yTIila MaJeHUs W yria MPeIOMJICHHUS OT yIJia
nMajieHus): IUIAHUPOBAaTh HCCIEAOBAHHUE, CaMOCTOATEILHO COOMpAThH
YCTaHOBKY, (HUKCUpPOBaTh pe3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH
(bu3NYecKuX BEIMYMH B BHUAE TaONUIl M TpadHKOB, Je1aTh BHIBOJABI I10
pe3ynbTaTaM HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHSI (U3MUECKUX BEIWYUH (CPEIHSS
CKOPOCTh H YCKOPEHHE Tella TMPH PABHOYCKOPCHHOM JIBIDKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUs, XECTKOCTh MPY>KUHBI, KOAIDPUITMEHT
TPEHUSI CKOJBXKEHUS, MeXaHudeckas paboTa W MOIIHOCTb, 4YACTOTa H
nepuosl KojeOaHWii MaTeMaTHYeCKOro W MPYKUHHOTO MAasTHHUKOB,
ONTUYECKasl Ccuja coOuparomeid JIMH3bI, PAJAUOAKTUBHBIA  (OH):
MJIAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY WU
BBITIOJIHATh U3MEPEHUs, CIEays MPEAIOKEHHOW MHCTPYKIMH, BBIYUCISATD
3HAYCHWE BEIIMYMHBI M aHATM3UPOBATh TIOJYYCHHBIE PE3YIbTAThI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPEHUN;

cOOJTI0IaTh TIpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIC TIPU3HAKA W3YUYEHHBIX (U3UYECKUX MOJIEICH:
MaTepuaibHasi TOYKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUTAHETapHas MOJENb aroMa, HYKJIOHHAas
MOJIeJIb AaTOMHOTO S/Pa;

XapaKTepHU30BaTh TPHUHIMIBI  JACHCTBUS HW3YYCHHBIX TPHOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUSA (B TOM YHCIIE:
CIUJOMETP, MATYUKU TOJOKCHUS, PACCTOSHUS W YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (oToanmapar, ONTHYECKHUE CBETOBOIBI,
CHEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCMNONB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBJICHUM MW  HeoOXoauMmble (U3NYECKHUE
3aKOHOMEPHOCTH;

MCIIOJIB30BATh CXEMbl U CXEMATHUYHBIC PUCYHKH MU3YYCHHBIX TEXHUUYECKHX
YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB U TEXHOJOTHUYECKHX IPOIECCOB
IpU pEHIeHUH Y4YeOHO-TIPAKTUYECKUX 3a/1ad, ONTUYECKUE CXEMbl s
MOCTPOEHUS U300PAKEHUI B TNTIOCKOM 3€pKajie U COOMpAaroLIeH JIMH3E;
MPUBOANTh  MpUMEpPhl  (HAXOAUTh  WHGOpPMAIMI0O O  TPUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHUS (PU3NUECKHX 3HAHUH B IOBCEIHECBHOU
KU3HU 7151 oOecrieueHrs 0€30MMacHOCTH TP OOpallleHnH ¢ MPUOOpaMu |



TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS U COONIOACHUS
HOPM 9KOJIOTUYECKOT0 TIOBEJICHUS B OKPY KaIOIIeH Cpee;

OCYWIECTBIIATh TMOUCK HH(pOpManuu (QU3HMUECKOro COIEpKaHHs B
WuTepHeTe, caMOCTOATENHHO (GOPMYIHPYS MOUCKOBBIN 3aIPOC, HAXOIUTh
MyTH OTpeeNieHus] JOCTOBEPHOCTH TMOJyYeHHON MH(OpMaIMu Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOJTHUTENbHBIX HICTOYHHUKOB;

UCIIOJIb30BaTh MPH BBIMOJHEHUN YYE€OHBIX 3aJaHUIl HAYYHO-MOMYJISIPHYIO
aUTepaTypy  (PU3MUECKOro  COAEp:KaHMs, CIPaBOYHBIE MaTepHaIbl,
pecypchl ceti MIHTEpHET, BlajeTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OAHOW 3HAKOBOI CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHPOpMAIIMU W3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMSA,
nyOJIMYHO TPEACTABIATh PE3yIbTaThl MPOSKTHOW HIIM UCCIIEI0BATENbCKON
AESITeNbHOCTH, HpPU OSTOM TIPaMOTHO  HCIOJIb30BATh  HU3YUYEHHBIN
NOHSATUIHBIN amnmapaT H3y4yaemoro pasaena (U3MKd U COMPOBOXKIATH
BBICTYIUICHHE Tpe3eHTalel ¢ yd€ToM ocoOeHHOCTEeH ayAuTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosan4yecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabnbie | IlpakTuyeckue
n/n MPOrpaMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThbI
pecypchl
Pa3jnen 1. ®usuka u eé pojib B IO3HAHUHU OKPY:KAKOLIEr0 MUpa
bu6mmoreka [JOK
1.1 ®dusnka - Hayka 0 OPUPOAe 2
y PHPO https://m.edsoo.ru/7f416194
Bbu6mmorexa [JOK
1.2 Ddusnueckre BeIMINHBI 2 1
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO/ TO3HAHUS 2 1 bubmorexa HOK
' Y A https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Paznea 2. [lepBoHayaibHbIe CBeleHHSI O CTPOEHUM BellecTBA
Bbu6mmorexa [JOK
2.1 C 1
TPOCHHE BeIECTBa https://m.edsoo.ru/7f416194
29 JBr>KeHWe 1 B3aUMOJIEVCTBUE YaCTHI] ) 1 bubmuorexa [JOK
’ BEIIICCTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHBIC COCTOARMA BeecTsa https://m.edsoo0.ru/7f416194
Hroro no pazaeny 5
Paznen 3. /IBuskeHune U B3aUMoO/IeiicTBHE TeJl
bub K
3.1 MexaHnueckoe IBUKEHHE 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
2 41 4 1
3 HEPIITL, Macca, TUIOTHOCTE https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
. .B 14 2
3.3 Cuna. Buper cnn https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Paspnen 4. /laBiieHue TBEPABIX TeJl, "KUIAKOCTEH M Ta30B
41 Hasnenue. [lepenaya gaBneHust TBEPAbLIMU 3 bubmuorexa [JOK
’ TEJIaMH, )KUJIKOCTIMHU U ra3amMu https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
4.2 JlaBIICHHE HKHAKOCTH > https://m.edsoo.1u/7f416194
bubmnoreka LIOK
4.3 ATmoc(eproe naseiie 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE HKUJKOCTH U Ta3a HA MOrPYyKEHHOE 7 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pasnea 5. PaGora n MOIIHOCTDH. JHepIrus
bu6mmoreka [JOK
31 Pabora n momsocTs 3 ! https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
52 Hpoctrie MeXxaHH3MbI > ! https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
>3 Mexaiieckas oHepria 4 ! https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'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

Kosmn4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeEM uudposbie
Ne i/m P Kontpousnsie | IIpakTnyeckue (g :
NMPorpaMMbIl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcebl
Paznen 1. TensioBble siBJIeHUsI
1.1 CrtpoeHune 1 CBOMCTBA BEIIECTBA 7 bubmorexa HOK
' P - https://m.edsoo.ru/7f4181ce
bu6mmorexa [JOK
1.2 Teniopbie mpoteccht 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pazpnen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
)1 DneKTpuYecKue 3apsiibl. 3apsyKEHHBIE Tella 7 1 bubmuoreka [JOK
' 1 UX B3aUMO/JICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuotexa [JOK
2.2 IToCTOSIHHBIN 2IEKTPUIECKUNA TOK 20 2 7 hitps://m.cdsoo.rw/ 764181 ce
bu6mmoreka [IOK
2. M 1 1.
3 ATHHUTHBIC ABJCHHIA 6 > https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 2 4
JICKTPOMATHHTHA HHAYKIHA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'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

Kosmn4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeEM (undposbie)
Ne i/m Kontpousnsie | IIpakTnyeckue
NMporpamMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Mexanu4veckue siBJIeHUsI
L1 MexaHH4eCKOe JBMIKEHUE U CIIOCOOBI €0 10 1 bubmuoreka [JOK
' OIUCAHUSI https://m.edsoo.ru/7f41a4a6
bubmnoreka IJOK
1.2 B3aumopeiicTBue Te 20 1 3
HMOACHETBHE T https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHE 10 3
KOHBI COXpaHCHIA https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 40
Pa3zgen 2. Mexann4ueckue KoJ1e0aHUA U BOJIHEBI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAHITICCIUE KOTICOAHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHuveckue BO .3 8 1 3
XQHHITHECKUE BOJTHDL. SBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3jnen 3. DiieKTpoMarHuTHOE MOJie U JIEKTPOMATHUTHbIE BOJTHBI
31 DJIEKTPOMArHuTHOE TOJIE U 6 ) bubnuoreka [IOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4ab
Hroro no pazneny 6

Pa3gea 4. CBeToBbI€ AIBJICHUSA



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

bu6mmoreka [IOK

4.1 3aKOHbI pacpOCTPAHEHHUS CBETA 6 2 hitps://m.cdsoo.ru/7f41 ada6
bu6nmmoreka [IOK
4.2 JIunH3e! 1 onTHYecKUEe TPUOOpPHI 6 3 hitps://m.cdsoo.rw/7¢41 ada6
bu6mmoreka [JOK
4.3 Pasnoxenue 6enoro cBera B CEKTP 3 2 hitps://m.cdsoo.ruw/7f41 ada6
Hroro no pazaeny 15
Pa3pnen 5. KBanTOBBIC SIBJICHUA
bu6mmoreka [IOK
5.1 Hcnyckanue u norionieHrue cBeTa aroMoOM 4 1 hitps://m.cdsoo.rw/7¢41 ada6
bu6mmoreka [JOK
32 (CTpocHne aToMHOro stpa 6 ! https://m.edsoo.ru/7f41a4a6
Bbu6mmorexa [JOK
53 SnepHble peakuuu 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pasnen 6. [loBTOpuTe1bHO-0000111aI01IIUIT MOAYJTb
6.1 [ToBTOpenue u 0600IIEHUE CONEPIKAHUS 9 ) bubnuorexa [IOK
’ Kypca Gpusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 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 KJIACC
Kosan4yecTBo yacoB JJIeKTPOHHBbIE
Ne undposbie
Tema ypoxa Konrtpoabusbie | IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcsbl
1 ®usnka — Hayka o npupone. ABneHus 1
npuposl. Ou3nuecKue BICHUS
) MexaHuueckue, TEII0OBbIE, FNEKTPUUECKUE, |
MarHUTHBIE, CBETOBbIE, 3BYKOBBIC SBICHUS
3 Du3nYecKre BeJIMYMHbBI U UX U3MEPEHUE 1
VYpok-uccinenosanue "M3mepenue
4 TEMIIepaTyphl IIPHU IIOMOIIH KUIKOCTHOTO 1 1
TEPMOMETPA U AATYMKA TeMIEepaTypsl”
Kak ¢u3uka u apyrue ectecTBeHHbIE HAyKH
5 M3yy4aroT npupoay. EcrecTBeHHOHayYHBIN 1 bu6mmoreka [JOK
MeToJI To3HaHus. Onucanue GpU3nIecKux https://m.edsoo.ru/ff09f72a
SIBJICHUM C IOMOIIBIO MOAEIIEH
VYpok-uccienosanue "lIpoBepka runoressr:
6 JAIBbHOCTH MOJETa MIapuKa, MyIEHHOTO 1 |
TOPU30HTANILHO, TeM O0JIbIlIe, 4eM OOoJIbIlIe
BbICOTA ITycKa"
Crpoenue BemiectBa. OMBITHI,
7 JIOKA3bIBAOIIME JUCKPETHOE CTPOCHUE 1 brbmorexa [OK
P p https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBMyKeHHE YacTHIl BEIeCTBA 1 Bubmiorexa IIOK
https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09f72a

VYpok-uccienopanue «OMbITHI 1O

9 HaOJIOICHUIO TETIJIOBOTO PACITUPEHUS
ra3oBy»
10 ArperaTHbl€ COCTOSIHMSI BELLIECTBA
B3anMocBs3b Mex 1y CBOKWCTBAMM BEIIECTB B
1 Pa3HBIX arperaTHbIX COCTOSIHUSAX U UX bu6numoreka LIOK
aTOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
12 Mexannueckoe JBukeHue. PaBHomepHoe u bubnuoreka [JOK
HEPABHOMEPHOE JIBUKECHUE https://m.edsoo.ru/ff0a05c6
bubmuoreka [JOK
13 Cxopoctb. EaunauIe: ckopocTu
P A p https://m.edsoo.ru/ff0a079c
14 Pacuer nyTu 1 BpeMeHHU JIBUKCHUS bubmorexa TIOK
M P https://m.edsoo.ru/ff0a0ae4
Nuepuus. 3akoH unepuuu. BzanmoeiicTeue
15 TeJl KaKk MPUYKMHA U3MEHEHHUS CKOPOCTH bubmorexa [OK
p P https://m.edsoo.ru/ff0a0c10
JIBU>KEHUS Tl
16 ILtotHOCTH BemiecTBa. Pacuet Macchl u bu6mmoreka [IOK
o0beMa Tema Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenue
IJIOTHOCTH TBEPAOTO TEIa»
13 Pemenwne 3agau o Teme "llmoTHOCTH bubnuorexa [JOK
BenrecTna" https://m.edsoo.ru/ff0al23c¢
19 Cuta KaK XapaKTEepUCTHKA B3aUMOJICUCTBUS
ten. Cuna ynpyroctu. 3akon ['yka
JlaGopatopHas pabora «3yuenue
20 3aBUCUMOCTH pacTskeHHs (aedopmariin)

IIPY’KUHBI OT IIPUJIOKEHHON CUIIBI»



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a0378

21

SIBnenune tarorenus. Cuiia THKECTU

CBs13p MEXly CUJION TSKECTH U MacCoOM Tela.

bu6mmoreka [{OK

22 Bec tena. Pemenue 3anau no reme "Cuna
" A https://m.edsoo.ru/ff0al1778
TSKECTU

” Cuna TspKecTH Ha JpyruX IUTaHETax. bu6muoreka [JOK
Du3nyecKUe XapaKTepUCTUKHU IUIAHET https://m.edsoo.ru/ff0al502

bu6mmoreka [IOK

24 N3smepenne cui. JJuaamomer

P A p https://m.edsoo.ru/ff0al 8cc
bu6mmoreka [JOK

25 Bec tena. HeBecomocTh

https://m.edsoo.ru/ff0al778

6 CnoxxeHue IByX CUJI, HalPaBJIEHHBIX 110 bu6nuoreka [IOK
OZHOU npsiMOM. PaBHOAEHCTBYIOIIAs CHIT https://m.edsoo.ru/ff0ala70

7 Pemenue 3anay no reme
"PaBHoelicTBYIOIAs CHIT"

)3 TpeHue CKOJIbKEHNS U TPEHUE TTOKOSI. bubnuoreka [JOK
Tpenue B Ipupoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabora «3yuenue

79 3aBUCUMOCTH CUJIbI TPEHHS CKOJIBKEHHS OT bu6mmoreka [{JOK
CHJIBI TaBJIECHUSA U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIIUXCS TOBEPXHOCTEM»

30 Pewenune 3aiau Ha onpeneneHue
PaBHOJICVCTBYIONICH CUIIBI
Pemenue 3amau mo remam: «Bec Temay,

31 «I"paduueckoe nzobpakenue cumy, « CHIIb bubmorexa [OK

p . p ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOIEMCTBYIOIIAS CHUII»
KonTponbHas paboTa mo remam:
32 «Mexanunueckoe JBUKEHUE», «Macca,

IUIOTHOCTBY, «Bec Tenay, «'pabudeckoe



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1778

n3zobpaxenue cuim, «CUIbD

13 Jasnenne. CriocoObl yMEHBIIICHUS U bubmuoreka [JOK
YBEIIMYCHUS 1aBIICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue raza. 3aBUCUMOCTb JIaBJICHUS ra3a bu6mmoreka [JOK
oT 00BEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 [lepenava naBneHus TBEPABIMH TEIIAMH, bubmmoreka [JOK
SKUIKOCTSIMH U rasaMu. 3axkoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B ®UIKOCTHU U T'a3e, BRI3BAHHOE bubnmmoreka [JOK
JICICTBUEM CHUJIbI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenwne 3agau o teme «JlaBnenue B bu6mmoreka [IOK
JKUJIKOCTH U Ta3e. 3akoH [lackamns» https://m.edsoo.ru/ff0a2826
bu6nuoreka [JOK
38 Coobmarommecs cocy et https://m.edSO(])—.Im/fan2970
39 I'mapaBanyeckuil mpecc bubmorexa [OK
https://m.edsoo.ru/ff0a3136
40 ManomMmertpel. I[1opIiHEeBOM )KUIKOCTHBIN
Hacoc
Atmocdepa 3emn. [Ipuannb
A1 CYILIECTBOBaHMS BO3AYIIHON 00OJIOUKH bubmmoreka [JOK
3emutn. 3aBUCUMOCTh aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2bSa
JIaBJICHUSI OT BBICOTHI HAaJl YPOBHEM MOPS
42 Bec Bozmyxa. ATmochepHoe naBieHue ngg;ﬂifgigrouifoaz bsa
13 N3mepenne armocdeproro nasneHus. OnbIT bu6muoreka [JOK
Toppuuennn https://m.edsoo.ru/ff0a2dag
44 3aBUCHUMOCTE aTMOC(HEPHOTO JaBJICHUS OT bubnuorexa [JOK

BBICOTHI HaZl YPOBHEM MOPA

https://m.edsoo.ru/ff0a2fc4



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

bapomerp-anepoua. AtmocdepHoe gaBicHUE

bu6mmoreka [IOK

45
Ha Pa3IM4YHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau o teme "AtmocdepHoe
napieHue"
47 JlelicTBUE KUJIKOCTH U Ia3a Ha IOTPYKEHHOE bubnuorexa [JOK
B HUX TeJIO0. ApXHUMeIoBa cuja https://m.edsoo.ru/ff0a3276
JlaGopaTtopHas pabora «Onpenenenue
48 BBITAJIKMBAIOIIECH CUJIBLI, IEUCTBYIOIIEH Ha Bubmorexa IIOK
’ y https://m.edsoo.ru/ff0a33fc
TEJI0, IOTPYKEHHOE B JKUIKOCTbH)
JlabopaTopHas paboTa 1o Teme
49 «HccnenoBanre 3aBUCUMOCTH Beca Teja B bu6mmoreka [IOK
BOJI€ OT 00bEMA NOTPYKEHHON B )KUJIKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJla»
bu6moreka [JOK
50 [ImaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaboparopHas padota "KoHCTpynpoBaHue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJAKU U
onpeJeneHue e€ rpy30no bEMHOCTH"
Pemenwne 3agau mo temam: «IlnaBanue
52 cynoB. Bo3ayxomnaBanue», «JlaBieHue Eubmorexa IIOK
YAOB. Y L https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJN, )KUJKOCTEN U Ta30B»
bu6mmoreka [IOK
53 Mexanudeckas pabora
P https://m.edsoo.ru/ff0a3{82
but6mmoreka [JOK
54 MomntHocTh. EqUHUIBI MOITHOCTH
m A 1 m https://m.edsoo.ru/ff0a3{82
55 VYpok-uccnenoanue "Pacuét MOITHOCTH,
pa3BUBaeMoOM P NOAbEME O JiecTHULE"
56 IIpocTeie Mexanu3Mmebl. Peryar. PaBHoBecue



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
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a2fc4

CHJI Ha pbI4yare

KonTponbHas padota no teme «/laBienue

57 TBEPABIX TN, KUJAKOCTEH U ra30By /
Bcepoccuiickast mpoBepodHas paboTa
PesepBHblit ypok. PabGora ¢ Tekctamu o
53 TeMe «/laBrneHue TBEPABIX TEN, JKUIAKOCTEN U bubmuorexa [JOK
ra3oB» / Beepoccuiickas mpoBepoyuHas https://m.edsoo.ru/ff0a4ffe
pabota
Prryaru B TexHUKE, OBITY U IPUPOJIE.
59 JlaGoparopHnas pabora «MccienoBanue 0.5 bu6morexa TIOK
p N p p ) https://m.edsoo.ru/ff0a478e
YCJIOBHMI paBHOBECHSI pbIyara
60 Pemienue 3a7au 1o Teme «Y ciioBus bu6mmoreka [IOK
paBHOBECHS pblUara https://m.edsoo.ru/ff0a48a6
KoaddurumenT none3Horo nericTBus
61 Mexanuzma. JlaboparopHas pabota 0.5
«M3mepenne KII/] HakIOHHON MIIOCKOCTH»
2 Pemrenue 3aga4u no teme "Pabora, bu6mmoreka [IOK
MotmHocThb, KIT/T" https://m.edsoo.ru/ff0a4c48
63 Mexannueckas sHeprus. Kunernueckas u bubmuoreka LIOK
[MOTECHIMAJIbHAS DHEPT U https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHHSI MEXaHUYECKON YHEPTUHN bubmorexa [OK
P P https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT IO TEME
"DKCIIEpUMEHTAJIBHOE OIIPENIEIICHUE
65 U3MEHEHU KUHETUYECKON U MOTEHIIMAIbHOMI 1
SHEPTUH MPU CKATBIBAHUU TEJa 10
HAKJIOHHOM miiockocTu"
66 Kontponbhas pabota no teme «Pabota u



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

MOIIHOCTb. DHEPTH»

67 PesepsHbliit ypok. Pabora ¢ Tekctamu 1o | bu6nuoreka [IOK
teMe "MexaHuueckoe BUKeHue" https://m.edsoo.ru/ff0a4ee6
68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o 1
teme "Pabora. MomHocTs. DHeprus"
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoxka Konrpoasbnsie | IlpakTuyeckue
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
1 KUHETUYECKON TEOPUH U UX OIBITHBIE 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
HOJITBEPKICHUS
2 Macca u pa3mep aTOMOB ¥ MOJICKYJI 1
3 Monenu TBEpAOTO, KHUIKOTO U 1 bubnuoreka [JOK
ra3000pa3HOro COCTOSTHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBbsicHeHHEe CBOUCTB TBEPAOTO,
4 KHJIKOTO U Ta3000pa3HOr0 COCTOSHUM |
BELIECTBA HA OCHOBE I10JIOKEHUI
MOJIEKYJISIPHO-KMHETUUYECKOM Teopun
5 Kpucrannunueckue u amopgHsie Tena 1 bubmmorexa [TOK
p P https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KanWUISIPHOCTb. 1 bubnuoreka [IOK
[ToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe pacmIMpeHne U cxaTue 1 bubmmorexa [JOK
P p https://m.edsoo.ru/ff0a5a26
Temneparypa. CB43b TeMHepaTypbl CO
8 CKOPOCTBIO TEIUIOBOI'O JIBUKEHHUS 1
YacTHUIL
9 Buytpennss sHeprus. CriocoOsr 1 bubnnorexa [IOK
VU3MEHEHUS BHYTPEHHEW dHEPIUuu https://m.edsoo.ru/ff0a5c60
10 Buasl Tenonepenaun 1 Bbu6mmoreka [JOK



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

https://m.edsoo.ru/ff0a6412

11

Ypok-koHpepenuus "[IpakTruueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOMCTB
BEILIECTB U MaTEpHAJIOB B LIEJIAX

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a65c0

sHeprocoepekeHus"

12 KonunuecTBo TEIUIOTHI. Y ebHAs bu6mmoreka [IOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHe TEII0BOro OajgaHca. bubnuorexa [IOK
TennooOMeH U TenIoBOe paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabGopaTtopHas pabota

14 "UccnenoBanue sBICHUS bubmuotexa [JOK
TEIJI000MEHa MTPU CMEIINBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Topsiueit BOAbI"
PacueT konuuecTBa TEIIOTHI,

15 HEOOXOIUMOTO ISl HATPEBAHUS TEIa
Y BBIICNIIEMOTO UM MPU OXJIAXKICHUN

16 JlaGopatopHas pabota "Onpeznenenue bubnuoreka [IOK
YAEJIbHOU TEIII0EMKOCTH BemlecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIIMBA. Y IeibHas TEIIoTa bubnuoreka [IOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[LinaBnenue u oTBEpACBaHUE

18 KPUCTAJUTMYECKUX 2@1 VY nenbHas bubmmorexa [JOK

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

TEIJIOTA IJIABJICHUS

19 JlaGopatopHas pabota "Onpeznenenue bu6mumorexa [IOK
YAEJIbHON TEIUIOTHI MIaBJIeHUs Jbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3oBaHre U KOHACHCAITHS. bubnnorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwue. Y aenpHas TemioTa bu6nmoreka [JOK



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a7b5a
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

napooOpa3oBaHUs U KOHCHCAILIUH.
3aBUCUMOCTh TEMIIEpaTypbl KUIIEHHUS
OT aTMOC(EepPHOTO JIaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabora "Onpenenenue

OTHOCUTEIFHOM BIXKHOCTH BO3/yXa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemienue 3ama4d Ha OIIPCACIICHUC
BJIA’KHOCTH BO3AyXa

24

[TpuHIMIIBI paOOTHI TEMIOBBIX
nsurateneit. [lapoBas TypOuna.
JIBUraTens BHYTPEHHETO CTOpPaHUs

25

KII/I TermoBoro nBuratens.
TernyoBble ABUraTENId U 3a1IUTa
OKpYKaroIlIeil cpeabl

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

26

3akoH COXPAHCHUA U IPCBPAICHUA
OHCPIUU B TCIJIOBBIX ITPOLICCCAX

27

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe ""TennoBrie ABJICHUS.
W3meHeHue arperaTHbIX COCTOSTHHM
BerecTna"

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

28

KonTponbhas pabota no teme
"TemnoBsle ABIeHU. MI3MeHeHHe
arperaTHbIX COCTOSIHUM BeniecTna'

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

29

Dnektpuzarus Ten. [[Ba pona
ANEKTPUICCKUX 3aPSIOB

30

Ypok-uccnenoBanue "IneKTpU3anus
TEJ UHAYKIUEN U ITpU
CONPUKOCHOBEHHUH"



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

BzaumopeiicTBre 3apsyKEHHBIX TEIL.

bu6mmoreka [JOK

31
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEKTpUUECKOE MOJIE.
1 Hanpsi>keHHOCTB AJIEKTPUUECKOTO bubnnorexa [JOK
nonis. [TpuHnun cynepno3uunn https://m.edsoo.ru/ff0a8a0a
JJIEKTPUYECKUX TOJIEH
Hocurenu snekrpuyeckux 3apsios.
33 OnemeHTapHbli 3apsaa. CTpoeHue
aToma
14 [IpoBOOHMKY M TUAIIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpaHEHUs JIEKTPUUECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npyuMEHEHNE bubnuoreka [IOK
CBOMCTB AJIEKTPUYECKHUX 3aPsI/IOB https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUI TOK, YCIIOBUS €T0
36 cyiecTBoBanusa. MicTounuku bubnnorexa [IOK
y ’ https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOTO TOKA
37 JleMcTBUS DIIEKTPUUECKOTO TOKa bubmotera [IOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 JIEKTPUYECKOTO I10JI HA IIPOBOIHUKH 1
U AUDJIEKTpUKHU"
19 DJIIEKTPUYECKHUH TOK B METaJIJIaX, bubnnorexa [JOK
JKUIKOCTSX M ra3ax https://m.edsoo.ru/ff0a9838
40 DneKTpruyecKasi erb U €€ COCTaBHbBIC
4acTH
Cuna Toka. JJaboparopHnas pabota
" bubnuorexa [JOK
41 W3mepenne 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/ff0a90cc
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a87e4

DIIEKTPUYECKOE HANPSIKEHHUE.
Boasr™etp. JTaboparopHas pabota

bu6mmoreka [JOK

42 0.5
"U3MepeHne U peryaupoBaHue https://m.edsoo.ru/ff0a%¢14
HanpsokeHus"
43 CornpoTuBiieHHE TPOBOAHUKA. bubnuorexa [JOK
VY ienpHOE CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas paboTa "3aBUCUMOCTb
44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubmmorexa [JOK
MIPOBOJHHUKA OT €ro JJINHBI, IJIOIAIN https://m.edsoo.ru/ff0aa738
MOTEPEYHOT0 CeYeHUs U MaTepuaa'
3aBUCHUMOCTh CHJIBI TOKA OT
45 HanpspKeHus. 3akod OMa Uit yyacTKa Bubmorexa OK
P ) y https://m.edsoo.ru/ff0aad4a
(17
JlabopaTopHas pabota
"UccnenoBanue 3aBUCUMOCTH CHITBI
46 TOKa, UIYIIEro Yepe3 Pe3ucTop, OT 1 bubmorexa OK
» Y pe3 p P, https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA U
HaIpsHKEHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U apaIEIbHOE
COEIMHEHMS IPOBOJHUKOB
JlaGopaTopHnas pabora "IIpoBepka
43 MpaBUJIA CIIOKEHUS HAIIPSHKEHUN TTPU 1 bubnnorexa [JOK
MOCIIEIOBATEIIbHOM COEIMHEHUU JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopon”
JlabopaTtopHas padora "I[IpoBepka
49 IIpaBuJIa IS CUJIbI TOKA IIPU | bubnuoreka [IOK

HapaJyIeIbHOM COECIMHEHNUN
pe3uctopon”

https://m.edsoo.ru/ff0aadle



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

Pemenue 3aga4 Ha npuMEHEHNE

bubmuoreka [JOK

50 3akoHa OMa [ pa3IndHoro
AP https://m.edsoo.ru/ff0aaf8a
COCTMHECHHMS TIPOBOTHUKOB
51 PaGoTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnnorexa [JOK
Toka. 3akoH J[>xoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopatopHas pabota "OnpezneneHue
52 a00TBI M MOIITHOCTH DJIEKTPHUECKOTO bubmorexa LHOK
P " p https://m.edsoo.ru/ff0ab3e0
TOKA
DIEKTPUUYECKHE LIETTH U MTOTPeOUTEnn
53 3JIEKTPUYECKOU SHEPTUU B OBIT bubmorexa LOK
p p Y. https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambIkanue
54 ITocTossHHBIE MATHUTEI, KX
B3aNMOJICHCTBHE
55 VYpok-uccnenosanue "N3yuenue bubnuorexa [JOK
MOJIEH ITOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTtHoe nosie. MarautHoe 1oJie
bu6nmoreka [JOK
56 3eMiIM U €ro 3HaueHHeE JUIA JKU3HU Ha
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DIEeKTpUYEeCKUe 3apsi/ibl.
57 3apsoKeHHbBIE Tella U UX bubmmorexa [JOK
P . . https://m.edsoo.ru/ff0abd2¢
B3auMoAercTBUA. [10CTOSTHHBINI
AJIEKTPUYECKUM TOK"
KonTponbhas padbota no teme
"DIEeKTPUUECKUE 3apsiabl.
P P bu6mmoreka [{OK
58 3apsKEHHBIE TENIA U HX

B3auMoJieucTBU. I10CTOSHHBIHN
anekTpuyeckuil Tok" / Beepoccuiickas

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



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

poBepovHas paboTa

59

Pesepublit ypok. Paborta ¢ Tekcramu
o Teme "[locTosTHHBIIM
anexkTpuyeckuit Tok" / Beepoccuiickas
poBepoyHas paborta

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

60

OmneIT OpcTena. MarHuTHoe mnojue
3JIEKTPUYECKOT0 Toka MaruurHoe
M0JI€ KaTYIIKH C TOKOM

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

61

[IpumeHeHne AIeKTPOMarHuTOB B
texHuke. JlabopaTopHas pabora
"U3ydyeHue nercTBUS MarHUTHOTO
I10JIs1 HA IPOBOJAHUK C TOKOM"

0.5

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

62

DNEeKTPOABUTATEIb TIOCTOSTHHOTO
Toka. Mcnonbs3oBanue
3JICKTPOJIBUTATEIEH B TEXHUIECKUX
YCTPOMCTBAX M HAa TPAHCIIOPTE.
JlabGopaTopHas pabota
"KoHcTpynpoBaHue U U3y4eHue
paboTHI AJIeKTpoaABUTATENS "

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

63

OmnbrTel @apazesi. 3akoH
3JI€KTpOMaFHHTHOI>’I HHIYKIOUU.
[IpaBuito Jlenna

64

Onexrporerepartop. CriocoObt
MOJTYYEHHS JIEKTPUUECKON IHEPTHUH.
DNEeKTPOCTaHIIMHU Ha
BO300HOBIIIEMBIX UCTOYHHUKAX
SHEPTUU

65

[ToaroroBka Kk KOHTPOJILHOMU paboTe



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

1o TeMe "DIJIEKTPUYECKUE U
MarduTHbIe SBiIeHUS"

KonTponbHas padota no teme

66 "DneKTpruuecKre U MarHUTHBIE 1 bubmorexa [JOK
p" https://m.edsoo.ru/ff0acb14
SIBIICHHUSI
67 PesepBHblit ypok. Pabota ¢ Tekctamu 1 bubnuorexa [IOK
1o teme "TeruoBele siBiIeHNA" https://m.edsoo.ru/ff0accSe
68 PesepBHblit ypok. Pabota ¢ Tekctamu 1

o TeMe "Margutaele aBiaeHus"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

14.5



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

9 KUIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne T Hara uudposbie
eMa ypoka Kontpoasnbie | IlpakTuyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl

1 MexaHnueckoe JBHKEHUE. 1
MarepuanbHas TOUKa

) Cucrema orcueta. OTHOCUTEIIBHOCTD 1 bubmuoreka [JOK
MEXaHNYECKOTO ABVKECHUSA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NIpsIMOJIMHEWHOE 1 bubmuoreka [IOK
JBUKCHUEC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHENHOE

4 nBkeHue. CpeHsis U MTHOBEHHAs 1
CKOpPOCTH

5 [IpssMosMHEITHOE PaBHOYCKOPEHHOE 1 bu6mmoreka [{JOK
JIBI)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOIMHENHOTO

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

7 YCKOPEHHUS Tea Mpu 1 ] bu6mmoreka [{JOK
PaBHOYCKOPEHHOM JABUKEHUU I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TuI0CcKOCTH"

g CBoOomHoe nagenue tei. OIbITH 1
lanunes

9 PaBHOMEpHOE NBHXKEHUE TTO 1 bu6mmoreka [{JOK
oKpyxkHOCTH. [lepruon u yactora https://m.edsoo.ru/ff0ael76



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

oOparmenus. JInneiHas u yrioBas
CKOpPOCTH

10 [leHTpOCTpEMUTEIBHOE YCKOPEHHE
1 Ilepsslii 3akoH HetoToHa. BexTop Bbubmuoreka [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bu6muoreka [IOK
PaBHOelicTBYIOIIASA CHI1a https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubmuoreka LIOK
Cyniepno3unius cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1au Ha mpuMeHEHNE bubnmnoreka [JOK
3akOHOB HproTOHA https://m.edsoo.ru/ff0aebbe
but6mmoreka [{JOK
1 . r
> Cua ynpyrocru. 3akon T'yka https://m.edsoo.ru/ff0aeca2
16 Pemenne 3agad mo teme «Cua
YOPYTOCTH»
17 JlaboparopHas pabota «Onpenenenue bu6mmoreka [JOK
JKECTKOCTH HPYKUHBI» https://m.edsoo.ru/ff0ace28
bubmuoreka [JOK
18 C
18 TperuA https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuia bubnuoreka [JOK
TpEHUD https://m.edsoo.ru/ff0afa26
JlaGopaTtopHas pabota "Onpenenenue bu6mmoreka [{JOK
20
ko3 puIeHTa TPEHUS CKOJIbKCHUS " https://m.edsoo.ru/ff0af8be
Pemenue 3anau no teme "3akoHbI
21 Hprotona. Cuna ynpyroctu. Cuna bubmorexa [TOK
. yrpy ' https://m.edsoo.ru/ff0afb8e
TpEHUS
22 Cuia TSHKECTH ¥ 3aKOH BCEMHPHOTO bu6moreka IIOK



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

TATOTCHHS. Y CKOPEHHE CBOOOHOTO
najgeHust

https://m.edsoo.ru/ff0af044

Ypok-koHpepeHuus "IBrkeHue Ten

23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conuneunas cucrema). ['anaktuku”
Pemenue 3anay no reme "Cuna Eubs 1OK
nonMoTeKa
24 TSYKECTH M 3aKOH BCEMUPHOTO
" https://m.edsoo.ru/ff0af5{8
TATOTCHUS
’5 [TepBas kocMHuueckas CKOPOCTb. bubmuoreka [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33¢c
PaBHOBecue MaTepuanbHON TOUKH.
AOGCOIIOTHO TBEPIOE TEIIO. Eubs 1OK
) nonuoTeKa
26 PaBHOBecue TBEpHOTO TEMa C httos://m.ed IEDafe36
o ps://m.edsoo.ru/ff0afe
3aKpETIEHHONW OChIO BpAILIEHUS.
MowmenT cuinbl. LleHTp TskecTn
PaBHOBeCHE MaTEepHAIIBHONW TOYKHU.
AOGCOIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TEMA C
3aKpEIUIEHHOW OCBIO BPAILICHHUS.
MowmenT cuibl. LleHTp TskecTn
)3 Pemenue 3agau mo teme "MoOMEHT bubnunoreka [JOK
cunbl. Lentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[TonroroBka K KOHTPOJIBHON paboTeE MO Bu6 110K
noIMoTEeKa
29 TeMe "MexaHnuecKoe IBUKEHUE.
B . " https://m.edsoo.ru/ff0b0408
3aMMOJIEMCTBHE TEI
KonTponbHas pabota mo teme Bu6 LIOK
nonMoTeKa
30 "MexaHu4ecKkoe ABUKEHUE.

Bzaumoneiictue Ten"

https://m.edsoo.ru/ff0b06ec



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

Nmnynbe Tena. UMiynse cuiibl. 3aK0H

but6mmoreka [IOK

31 COXpaHe ca. Y oe
XPATICHHA HMITYT> . fipyroe i https://m.edsoo.ru/ff0b07fa
HEyNpyroe B3auMoJICHCTBUE
1 Pemenue 3agaq mo treme "3akoH but6mmoreka [IOK
COXpaHEHHUs uMmIyJbca' https://m.edsoo.ru/ff0b096¢
1 VYpoxk-koH(pepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
but6mmoreka [{OK
34 Mexannueckasi paboTa U MOIIIHOC
XAHITECkad pabota i MOMHOCTS https://m.edsoo.ru/ff0b0a84
15 PabGoTa cHIIBI TSHKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH U CUJIBbI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas paborta «OnpeneneHue
36 paboThI CUJIBI TPEHUS ITPU
PaBHOMEPHOM JIBUKEHHUH TeJja 10
TOPU30HTAJILHOM MOBEPXHOCTH»
37 CBs3b SHEprUU U paboTHI.
ITorenumanpHas sHEPrus
18 Kunernueckas sneprus. Teopema o bubmuoreka [JOK
KUHETUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUU B
MEXaHUKe
40 JlaGopartopHas pabota «3yuenue Bubmmoreka [IOK
3aKOHA COXpPaHEHUs YHEPTU» https://m.edsoo.ru/ff0b12fe
A1 KomebarenbHOE IBMKCHUE U €T0 bubmuoreka [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
4 3aryxaromue KoeOaHusl. bubnuoteka [JOK

Brinyxnennsie koieOanus. Pezonanc

https://m.edsoo.ru/ff0b2010



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

43

MaremaTuuecKui U NPy KUHHBINA
MasiTHUKU

44

VYpok-uccienoBanue «3aBUCUMOCTh
neproa KojaeOaHui OT KECTKOCTH
HNPY>XAHBI U MAaCCHI TPy3a»

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

45

[IpeBpatieHue sHEprun Npu
MEXaHUUECKUX KOJIeOaHUAX

46

JlabopaTopHas pabota «OnpeneneHue
4acTOTHI U Tieproia KoneOaHui
MPY>KUHHOTO MasITHUKa

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

47

JlaboparopHas pabota «IIpoBepka
HE3aBHCUMOCTH TIepHO/Ia KoJeOaHni
rpys3a, IOABELICHHOIO K HUTH, OT
Macchl rpy3a»

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

48

Mexaunueckue BoaHbL. CBONMCTBA
MEXaHM4ECKUX BOJH. [IponosbHBIE U
TIOIIEPEYHBIE BOJIHBI

but6mmoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepenuus "MexaHUYECKHE
BOJIHBI B TBEPAOM TeJIE.
CeiicMuueckre BOJIHbBI"

50

3Byk. PactipocTpaHeHre u oTpaxxeHue
3ByKa

51

VYpok-uccnenosanue "Habnrogenue
3aBHUCHMOCTH BBICOTHI 3BYKa OT
4acTOThHI"

52

I'poMKOCTB 3BYKa U BBICOTA TOHA.
AxycTH4ecKkuil pe30oHaHC

53

Ypok-koHpepeHius "YIbTpa3ByK U

but6mmoreka [JOK



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

nH(]pa3ByK B MPUPOJIE U TEXHHUKE"

https://m.edsoo.ru/ff0b23ca

[ToaroroBka K KOHTPOJILHOM paboTe MO

54 TeMe "3aKOHBI COXpaHEHHUS bubmorexa [JOK
p ' | https://m.edso0.ru/ff0b25f0
Mexanndyeckue KoJieOaHus U BOJTHBI
KonTponbHas pabota mo teme
55 "3aKoHbI COXpaHeHUs. MexaHn4ecKue
KojeOaHus U BOJTHBI"
DIIEeKTPOMarHuTHOE T0JIE. bubnmnoreka [JOK
56
ONEKTPOMarHuTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koupepenmus "llkana
53 3J€KTPOMArHUTHBIX BOJIH. bubnmoreka [JOK
Hcnonb30BaHuE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH J1JIs1 COTOBOM CBsI3U"
VYpoxk-uccienoanue "M3yuenue
. bubmuorexa [JOK
59 CBOMCTB 3JIEKTPOMarHUTHBIX BOJIH C
\ https://m.edsoo.ru/ff0b2c6e
MOMOIIbI0 MOOMIJIBHOTO TenedoHa
Pemenue 3agau Ha onpeneneHue
60 YaCTOTHI U JUTUHBI 3JIEKTPOMArHUTHOM
BOJTHBI
DneKTpoMarHuTHasi Ipupoja CBeTa.
61 Ckopoctb cBeTa. BonmHoBBIE CBOICTBA Bubmmorexa LIOK
Tb cBeTa. BoJIHOBBIE CBOMCTB
p https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrouynuku ceera. [IpsamonuneitHoe
62 acIpoCTpaHEHHUE CBETa. 3aTMEHUS Bubmmorexa [IOK
pactpoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
63 3aKOH OTpa)X€HUsI CBETa. 3epKaia. bu6muoreka [JOK

Pemenue 3amau Ha IIPUMCHCHUC

https://m.edsoo.ru/ff0b38c4



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

3aKOHa OTpa’XCHUA CBETA

[Ipenomiienune cBeta. 3aKoH

bubmuoreka [JOK

64
MPEIOMIICHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEeHHEE OTpaKEHHE CBETA. Eu 10K
noIMoTeKa
65 Hcnonb30BaHre NOTHOTO BHYTPEHHETO hitos:/fm.ed e
ps://m.edsoo.ru. cSc
OTpaXKeHUS B ONTHYECKUX CBETOBOAAX
JlabopaTtopHas pabora "HccnenoBanue
66 3aBUCHUMOCTH yTJia TPETOMIICHHS
CBETOBOTO JIy4a OT yIJIa MaJieHus Ha
rpanute "Bo3ayx-crekio’"
Ypok-koHpepenmus "Mcnons3oBaHue
67 MOJIHOTO BHYTPEHHETO OTPasKeHHUSI:
CBETOBO/IbI, ONTUKOBOJIOKOHHASI CBSI3b"
bu6mmoreka [JOK
68 JInnzel. OnTHYecKas cuja JIMH3BI
https://m.edsoo.ru/ff0b3f2¢c
. bubnmnoreka [JOK
69 [TocTpoenue n300paxxeHt B THH3aX 1
https://m.edsoo.ru/ff0b444a
JlaboparopHas paboTta "Onpenenenue Bus 1IOK
. nOIMoTEeKA
70 (hOKYCHOTO PacCTOSIHUS M ONTHYECKOMN _
CHTE! cobrparomedi 36" https://m.edso00.ru/ff0b4206
71 Ypok-koHpepenmus "OnTudeckue bubnmnoreka [JOK
JUH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
bubnuorexa [JOK
72 ['na3 xak ontuyeckas cucrema. 3peHue 1
https://m.edsoo.ru/ff0b4684
7 VYpok-koudpepennus "Jled ekt
3penusi. Kak coxpanuts 3penue"”
74 Pasnoxxenue 6emoro cBera B CIIEKTP. bubnuoreka [IOK

Onsitel HetoTona. Cnoxxenue

https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3c5c
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CHEKTpaJIbHBIX 1[BeTOB. [lucnepcus
cBeTa

JlabopaTtopHas pabota "OMBITHI 11O
Pa3IoKEHUI0 OEJIOro CBETa B CIIEKTP U

75 BOCIIPUSITHIO IIBETA MPEIMETOB IIPU UX bubmorexa [OK
p 1 pel P https://m.edsoo.ru/ff0c0e2a
HaOJII0/IEHUH Yepe3 I[BETOBbIE
¢bunbTpe"
VYpok-nipaktukym "BonHoBbIE
76 CBOICTBa CBETa: AUCIEPCHS,
uHTepdepeHtys u audpaxaus”
77 OmneiTel Pe3epdopaa u ruranerapHas bu6mmoreka [{JOK
MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynater bopa. Mogens atroma bopa
Hcnyckanue v noriouieHue cBera
79 atomoM. KBauTsl. JIuneituateie Bubmmorexa I[IOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPhI
20 VYpoxk-mipaktukym "Habmonenue bubnmnoreka [JOK
CHEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUJIBI bubmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
%) Crtpoenune atoMHOTO sAnpa. Hykionnas bu6muoreka [JOK
MOJIeIb https://m.edsoo.ru/ff0c18ac
23 PanuoakTuBHBIE IpEBpaICHUS. bubmuoreka [JOK
N3oTornsl https://m.edsoo.ru/ff0clal4
84 Pemenue 3agau no teme: bubmmorexa [JOK
"PaguoakTUBHBIE TIpEBpaIcHU" https://m.edsoo.ru/ff0c1b4a
85 [Tepuon nonypacnana



https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1a14
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Ypok-koHpepenus "PagnoakTuBHbIC

86 U3JIYYEHUS B IPUPOIE, METUIINHE Enbmorexa IIOK
Y | pupone, ’ https://m.edsoo.ru/ff0c2126
TEXHHUKE
SnepHble peakuu. 3aKOHBI
87 COXpaHEHHs 3apsIOBOTO U MaCCOBOTO bubmorexa [TOK
P p https://m.edsoo.ru/ff0c1c58
quCen

28 DHeprus cBA3M aTOMHbIX siiep. CBs3b bubnmoreka [JOK
MAaccChl U JHEPTUU https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3agau no reme "SAnepHeie
peakuun"

90 Peakiuu cunTe3a U neneHus saep. bu6mmoreka [{JOK
Ucrounuku sueprun ColiHLA U 3BE3NT https://m.edsoo.ru/ff0c1e88
Ypok-koupepennus " nepHas

01 3HEpreTuka. /lericTBus
pPalOaKTUBHBIX U3TYUYEHHUH Ha KUBBIC
OpraHu3msI"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO

9 Teme "DIeKTPOMarHuTHOE TOJIE. bubnuoreka [IOK
DJIEKTPOMArHUTHHIC BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBBbIC siBIEHUS"

KonTponbhas pabota no teme

93 "DIeKTPOMarHuTHOE TOJIE.
DNeKTPOMarHUTHBIC BOJTHBI.
KBanToBbIC siBIICHHS"
[ToBTopenue, o6o0IEHNE.

94 JlaGoparopHble pabOTHI 110 KypC bubmorexa [TOK
| p pu p | ypey https://m.edsoo.ru/ff0c245a

BzaumoperictBue Ten
95 [ToBTOpenue, 0606menHue. Pemenue bubnunoreka [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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https://m.edsoo.ru/ff0c2126

pacyeTHBIX U KaUeCTBEHHBIX 3a]1a4 110
teme "TemnoBsie mpouecch”

https://m.edsoo.ru/ff0c2572

[ToBTopenue, o6o0menue. Pemenne

96 aCUEeTHBIX U KaueCTBEHHBIX 3aJ1a4 I10 1 bubnmorexa LIOK
p a . https://m.edsoo.ru/ff0c2a2?2
teme "KIIJ] TeruioBeIX ABUTaTenen"
[ToBTOpenue, 0606menue. Pemenue
97 aCUYETHBIX U KaUECTBEHHBIX 3a7a4 I10 1 bubnnorexa LIOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoycraHoBOK"
[ToBTOpenue, 06ob1IEHNE.
98 JlabGopaTopHbIie pabOTHI IO KyPC 1 1 bubmmorexa TIOK
partop p ypey https://m.edsoo.ru/ff0c2c¢52
"CBeTtoBEbI€e aBiIeHUA"
[ToBTopenue, 06o0menue. Padora ¢
99 TEKCTAMU 110 TeMeE "3aKOHBI 1 bubnmorexa LIOK
| https://m.edsoo.ru/ff0c2d6a
COXpaHEHUsI B MEXaHUKE
[ToBTOpenue, 0606menue. Pabota ¢
100 Texctamu o teme "Komebauus u 1 bubnnorexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0606meHue. Padota ¢
101 TekcTaMu 110 TeMe "CBeTOBEIC 1 bubmmorexa TIOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTopenue, o6o0menue. Pabora ¢
102 TekcTaMmu 110 TeMe "KBanroBsas u 1
saaepHast pu3uKa'
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME
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IHPOBEPAEMBIE ITPEIMETHBIE PE3YJIBbTATBI OCBOEHUSA
OCHOBHOM OBPA3OBATEJABHOM IPOIT'PAMMbBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KUIIACC

Kon
NMpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa30oBaTeJIbHON MPOrPaMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs

1.1

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATUA

1.2

pas3inyaTthb ABJICHHA IO OIMMCAHUIO HUX XaPaKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX AAHHOC (bl/ISI/I‘ICCKOC SIBJICHHUC

1.3

pacro3HaBaTh IpOSBICHHE W3YYEHHbIX (U3MUECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YucCie (U3UUECKUE SBICHHUS B MPHPO/IE,
IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a7auy B YUEOHYIO, BBIICNATH

CYILIECTBEHHBIE CBOICTBA (MIPU3HAKN) (PUINIECKUX SIBICHUIN

1.4

ONUCHIBATh W3y4YCHHBIE CBOWCTBA TeN W (HU3MYECKHUE SIBICHHS,
UCTIONB3Ysl (U3NYECKHe BEIWYMHBI, IPH ONHCAHUH TPABHIBLHO
TPAaKTOBaThb (PU3MYECKUH CMBICT HCIOJNB3YEMBIX BEIHYUH, UX
0003HaYeHHS M €AUHUIIBI (PU3NYECKUX BEIMYUH, HAXOJUTH (POPMYIIBI,
CBSI3BIBAIOIIME JIaHHYI0  (PU3MUYECKYIO BEIMYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTH  TIpadUKd  M3YYEHHBIX  3aBHCHMOCTEH

(UBUYECKUX BETHYUH

1.5

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHHUS W TPOIECCHI,
UCIIONB3YSl M3yYEHHbIE 3aKOHBI, MPU ITOM JaBaThb CJIOBECHYIO
GOpMyIIMUPOBKY 3aKOHa W 3alUChIBaTh €r0  MaTeMaTHYeCKOe

BbIpaXCHHE

1.6

OOBIACHATh (U3UYECKUE SBJICHUS, MPOIIECCHl U CBONCTBA TEJ, B TOM
Yycli€ W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPHUEHTHUPOBAHHOIO
XapakTepa: BBISIBISATh TMPUYUHHO-CICJCTBEHHBIE CBSI3H, CTPOUTH
o0bsicHeHME W3 1 — 2 JOrMYecKMX IIaroB ¢ omopo Ha 1 — 2
W3YYCHHBIX CBOMCTBA (DM3UUYECKUX SBICHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTHU




1.7

pemarb pacuéTHble 3a1aud B 1 — 2 NeHCTBUS, UCHOJbB3Ys 3aKOHBI U
dbopMyIibl, cBs3bIBaIONINE (GU3UYECKUE BETUYUHBI: HA OCHOBE aHaJH3a
yCIIOBUA 3aJadd  3allMCbIBaTb KPATKOC YCJIOBHE, IIOACTABJIATH
buznyeckue BeNUYUHBI B (GOPMYIIBI M TPOBOAUTH PACUETHI, HAXOIUTh
CIIPaBOYHBIC NAHHBIC, H€O6XOHI/IMBIG AJIg p€IICHUA 3a1a4, OICHHUBATDH

PEATUCTUYHOCTH MOTYYEHHON (GU3NYECKON BETUUHHBI

1.8

pacro3HaBaTh HpPOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh MPHU HMOMOILU
¢u3MUecKUX METOZOB, B OMNHMCAHUM HCCIEAOBAHUS  BBIICIATH
IIpOBEpsieMOE  MpEANoioXKeHue  (TUIoTe3y),  pa3iuyarb U
UHTEPIPETUPOBATh MOJYYEHHBIH pe3ysnbTaT, HAXOJUTh OIIMOKU B

XO0J¢ OIIbITa, A€J1aTb BBIBOABI 11O €T0 PE3yJIbTaTaM

1.9

NPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (DU3MYECKUX SBICHUNA WIIH
busznyeckux  CcBOMCTB  Tenm:  (opMmynHpoBaTh — IpOBEpsiEMbIe
OpPEANONoKEeHUs,, coOuparh  YCTAaHOBKY M3  INPEAJIOKEHHOTO

000pyA0BaHus, 3aMUCHIBATh XOJ1 ONbITa U (HOPMYITHPOBATH BHIBOBI

1.10

BBINOJHATH MPSMbIE HU3MEPEHUS C HCIOJIb30BAHWEM aHAJIOTOBBIX U
IU(PPOBBIX MPUOOPOB, 3aMMCHIBATh MOKa3aHUS NMPHOOPOB C Y4ETOM

3aJJaHHOM a0COIOTHOM MOTPEUTHOCTH U3MEPEHUH

NPOBOIUTH  MCCIEJOBAHWE  3aBUCUMOCTH  OJHOM  (pU3UUECKOM
BEJIMYMHBI OT JAPYrOM C HCIOJIB30BAHUEM MPSMBIX H3MEPCHUM,
y4acTBOBaTh B IUIAHUPOBAHMM YYEOHOI'O HCCIEIOBAaHUSA, COOMpPATH
YCTAHOBKY M BBIIIOJIHATh U3MEPEHMSI, CIENys NPEJI0KEHHOMY IIJIaHy,
(buKCUpOBaTh pe3yNabTaThbl MOJTYYEHHOM 3aBUCHUMOCTH (PU3MUYECKUX
BEJIMYHMH B BUJIE IPEIOKEHHBIX TAOIUI] ¥ TpaUKOB, AeTaTh BEIBOIBI

I10 pEe3yJibTaTaM HUCCICAOBAHHA

1.12

IPOBOJUTh KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEIMYHUH, CIELys
NPEUI0KEHHON MHCTPYKIMH: TIPU BBITOJHEHUN U3MEpPEHH cOOMpaTh
SKCIIEPUMEHTAIIbHYI0 YCTAaHOBKY M BBIUHCIATH 3HAYEHHE HCKOMOU

BCJINYHHBI

1.13

CO6J'IIOI[aTI> npaBujila TCXHUKH 0e30ImacHOCTH npu pa60Te C

1a00paTOPHBIM 000PYI0BaHUEM

1.14

yKa3blBaTh MPUHLMIBI  JAEMCTBUSI NPUOOPOB U  TEXHUYECKUX
YCTPOWCTB, XapaKTEpU30BaThb MPUHLMIBI JEUCTBUS HU3YyUYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO WX OMNHCaHUS,

WCIOJB3YSl 3HAHUSL O CBOWMCTBAaX  (M3MYECKUX  SIBICHUM U




HeoOXoauMbIe (PU3NYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

NPUBOIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALMI0 O MpUMeEpax)
NPaKTUYECKOI'0 UCMOJIb30BaHUS (PU3NYECKUX 3HAHUM B OBCEAHEBHOM
KU3HH Uil o0ecriedeHusi O€30MacHOCTH TpH  OOpameHuHu ¢
npubOpaMy U TEXHUYECKMMHU YCTPONUCTBAMM, COXPAHEHUS 3/I0POBbsS U

COOJTIOICHHSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHS B OKPYKAIOIICH cpelie

1.16

OCYILECTBIIATH OTOOP MCTOYHHKOB MH(POpPMALUU B ceTu VHTEpHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINUXCA 3HAaHUW M IyTEM CPAaBHEHMs DPa3iIU4HBIX HCTOYHUKOB
BBIIETISATh MHQOpMAIMIO, KOTOpas SBISETCS NPOTHUBOPEUYMBOM WU

MOJKET OBITH He,[[OCTOBepHOﬁ

1.17

UCIIOJIb30BaTh npu BBINTOJIHEHUN yueOHBIX 3aJJaHuH
HAYYHONOIYJSIPHYIO ~ JIUTEparypy  (U3MYECKOTO  COAEpIKaHUs,
CIpaBOYHBIE MaTepuaibl, pecypcel cetu MHTepHer, BiageTsh
npuéMaMM KOHCIEKTUPOBAHUS TEKCTa, MpeoOdpazoBaHus HH(POpMaIUK

13 OJJHOUM 3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

co3/aBaTh COOCTBEHHbIE KpPAaTKHE MUCbMEHHBIE U YCTHBIE COOOILIEHUS
Ha OCHOBe 2 — 3 UCTOYHHUKOB uHpopManuu (GU3HUECKOro
COJICpXKaHUsA, B TOM YHCJE MyOJMYHO AENaTh KPaTKUe COOOIIEHHS O
pesyabTaTax IPOEKTOB WM YYEOHBIX MCCIEJOBAHUH, NPU ITOM
IPAaMOTHO HCIIOJIb30BaTh M3YYEHHBIN ITOHATUHHBIM amnmapar Kypca

(bu3KKH, CONMPOBOKIATH BHICTYINIEHUE MPE3eHTaue

1.19

IIPU BBIMOJIHEHUH Y4EOHBIX MIPOEKTOB M UCCIIEIOBAaHUI pacipeensiTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTABJICHHBIMH 33JjauaMH,
CJIEIWUTh 3a BBIIIOJIHEHMEM IUIAHA JIEUCTBUH, aJeKBAaTHO OLICHUBATH
COOCTBEHHBIM BKJIaJ B JI€ATEIBHOCTh IPYMIbl, BBICTPAUBATh
KOMMYHUKAaTUBHOE B3aUMOJICHICTBHE, Y4YUTBIBast MHEHUE

OKPY>KaOIIHX

8 KVIACC

Kon
NpoBepsieMoOro
pe3yJbTara

HpOBepﬂeMble NMpEeAMETHBLIC PE3YJIbTAThI 0CBOCHUSA OCHOBHOI
06p830BaTe.TII>HOI71 nmporpaMmbl OCHOBHOI'O 001ero 06p330BaHI/IH

1.1

HCIIOJBb30BaTh MMOHATHA




1.2

pas3indaTth ABJICHHA IIO OIMMCAHUIO HX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bI/ISI/I‘{eCKOC SBJICHUC

1.3

pacro3HaBaTh IpOSBICHHE M3YYCHHbIX (U3MUYECKUX SBICHUHA B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UUECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM INEPEBOAMUTH MPAKTHUYECKYIO 33/ady B y4eOHYIO, BBIACIATDH

CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINICCKUX SIBICHUI

1.4

ONHKCHIBATh HW3yYEHHBIC CBOWCTBA Tel W (PU3MYECKHE SIBIICHUS,
UCTONb3ysl (U3NYECKHE BEIMYMHBI, IPU ONMCAHUM IPABHIBHO
TpakToBaThb  (PU3MYECKM  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HaYeHMSI U €UHUIIBI PU3NUECKUX BEJIUNYUH, HAXOAUTH (OPMYJIbI,
CBA3bIBAIOIME JIaHHYIO (PU3MUYECKYI0O BEIUYUHY C JAPYTUMH
BEIMYMHAMH, CTPOUTh TpapUKd  M3YYEHHBIX  3aBHCHMOCTEH

(UBUYECKUX BEITMYUH

L.5

XapaKTepu30BaTh CBOICTBa Tell, (PU3MUECKUE SBIICHUS U TPOILIECCHI,
UCIIONb3ysl W3Y4YEHHBIE 3aKOHBI, NIpPH 3TOM JaBaTh CIOBECHYIO
(GOpMyITUPOBKY 3aKOHAa ¥  3alMChIBaTh €r0 MaTEeMaTU4YeCKOe

BBIPAXKCHUC

1.6

OOBICHATH (PU3UYECKUE MPOIICCChI M CBOMCTBA TEJ, B TOM YKCIIC U B
KOHTEKCT€ CUTyalluid MPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBIIATh TPUYMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 |
— 2 JOTMYECKHMX IIAroB C MOMOIIbIO 1 — 2 W3y4eHHBIX CBOMCTBa

bu3nyecKuX SBICHUHN, PU3NYECKUX 3aKOHA WIH 3aKOHOMEPHOCTH

1.7

pemarh pacuéTHble 3aaud B 2 — 3 JNEHCTBUS, UCIOJB3Ys 3aKOHBI U
(bopMyIIbl, CBA3BIBAONINE (PU3NUECKUE BEIUYMHBI: HA OCHOBE aHAJIN3a
YCIJIOBUS 3a/1a4Ml 3allMChIBaTh KPAaTKOE YCJIOBUE, BBISBIATh HEAOCTATOK
JaHHBIX JJI1 pelIeHHus 3aJadyd, BbIOUpaTh 3aKOHBI U (OPMYIIBI,
HeoOXoauMble Uil €€ pelIeHus, IPOBOAUTH pacdy€Tbl U CPAaBHUBATH
MOJlyYeHHOE 3HayeHHe (PU3NYECKONW BEIMYUHBI C H3BECTHBIMU

JaHHBIMH

1.8

paciio3HaBaThb HpO6HeMLI, KOTOPBIC MOXHO pPCIIUTL HPU ITOMOIIU
(1)I/ISI/I‘I€CKI/IX MCTOOO0B, UCIIOJIE3YS OIMMMCAHNEC UCCIICAO0OBAaHNsA, BEIACTIATH
MMPOBEPACMOC MPCAINOJIOKCHUC, OLCHUBATH IIPABUIIBHOCTH IIOpsAAKa

MPOBEACHUA UCCIICAO0OBaHMA, ACJIaTh BBIBOABI

1.9

MNPpOBOAWTL OIIBITBHI 110 Ha6JIIOIIeHI/IIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUN WIH

buznyeckux  CBOMCTB  Teln:  (opMmynanpoBaTh  IpOBEpsieMble




NPENIONIOKEeHUs, coOUpaThb  YCTAaHOBKY M3  IPEIIOKEHHOIO

060py,£[OBaHI/I}I, OIIMChIBATb XOJ OIIbITa U (bOpMyHHpOBaTL BBIBOJbI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUS C HCIOJIB30BAHUEM aHAJIOIOBBIX
prOOPOB U TATYUKOB (PU3NIECKUX BEIIMYHMH, CPABHUBATH PE3YJIbTATHI

U3MEpEHHI ¢ y4€TOM 3a/1aHHOI a0COIOTHOM MOTPEITHOCTH

IPOBOJUTH  MCCIEJOBAHUME  3aBUCUMOCTH  OAHOM  (U3MUECKOi
BEJIMYMHBI OT JPYrol € HCIOJb30BAaHUEM NPSIMBIX HM3MEPEHUN:
IUIAHUPOBAaTh MCCJIEOBAHUE, COOMpaTh YCTAaHOBKY M BBINOJHSATH
U3MEpeHus, Cleays  MpeUIOKEHHOMY  IUIaHy,  (DUKCHUPOBATh
pe3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH B BUJE TaOIUIl U IpadHKOB,

ACJIaTh BBIBOABI 110 pE3YyJIbTaTaM UCCIICAOBAHU A

1.12

OPOBOJUTh  KOCBEHHbIE  H3MEPEHUs  (U3UUECKUX  BEIMUYUH:
IUTAHUPOBATh U3MEPEHUS, COOMPATh IKCIEPUMEHTAIBHYIO YCTaHOBKY,
clelyst MPENJOKEHHOW MHCTPYKUMHM, UM BBIYHMCIATH 3HAYCHHUE

BCJINYHHBI

1.13

COGJ’IIOI(&TL npaBujia TCXHUKH 0e30MmacHOCTH npu pa60Te C

1a00paTOPHBIM 000PYI0BaHUEM

1.14

XapaKTepru30BaTh MPHUHIUIBI JEHCTBHS HW3YyYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HUX OIHCAHUA, HCIOJIb3Ys
3HAHUSI O CBOMCTBaxX (PU3UYECKUX SBICHUA U HEOOXOIMMBbIe

(bu3HIeCcKre 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOWCTBA U MU3MEPHUTEIbHBIE
npuOOPHI IO CXeMaM M CXeMaTUYHBIM PUCYHKAM, COCTABIIATH CXEMBI
ANEKTPUYECKUX IIENel C TMOCJIeA0BAaTeIbHBIM U MapajuIeIbHBIM
COCIMHEHHEM  DJJIEMEHTOB, pa3iuyas yCJIOBHbIE 0003HAUECHUS

9JICMCHTOB JJICKTPHUYCCKUX Lerei

1.16

NPUBOAUTH TPHUMEPHl (HAXOAWUTh HHGOPMAIMIO O MPUMEPAX)
IPaKTUYECKOI'0 UCMOJIb30BaHU (PU3NYECKUX 3HAHUH B IIOBCEAHEBHOM
KHU3HM Ui o0ecriedeHusi O€30MacHOCTH MpH  OOpameHuH ¢
npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaHEHHSI 3J0POBbS U

CO6J'IIO,I[CHI/I$I HOPM 5KOJIOTHUYECKOI'O IMTOBEACHUS B OKPY)KaI-OH_Ieﬁ cpeae

1.17

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3UYECKOTO COEPIKAHUSI B CETH
HMHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAHUU U IIYTEM CpPaBHEHUs
JIOTIOJTHUTEIbHBIX HMCTOYHUKOB BBIAEIATh HH(POPMALUIO, KOTOpas

SBJISICTCSA IPOTUBOPEYMBOMN HITM MOXKET ObITh HETOCTOBEPHOM




1.18

UCIONIb30BaTh IPH  BBIMOJIHEHUHM YYEOHBIX 3a/JlaHUi  Hay4dHO-
HOMYJISIPHYIO JINTEPaTypy (U3NYECKOro COAEp)KaHUs, CIPaBOYHbIE
MaTepuaibl, pecypchl ceTu VIHTepHeT, BiaxeTe HpuéMaMu
KOHCIIEKTUPOBaHUS TEKCTa, MPeoO0pa3oBaHus MHPOPMAIUN U3 OJHON

3HAKOBOM CUCTEMBI B IPYTyIO

1.19

cO31aBaThb COOCTBEHHEIE TUCLMEHHBIE U KpaTKUC yCTHBIC COO6H_[€HI/ISI,
0000m1ass “HGOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (DU3UYECKOTO
COJIEpKaHUsl, B TOM 4YHCIIe MYOJIMYHO NPEACTABISATH PE3YIbTaThI
MPOSKTHOM WJIM HWCCIICIOBATCIIbCKON  JICATEIBHOCTH, TIPH ITOM
rpaMOTHO UCIIOJIb30BaTh HM3YYCHHBIM TMOHATUIHBIN ammapat Kypca

($U3KKH, CONPOBOKIATH BHICTYINIEHUE MPE3EHTaluel

1.20

MIPU BBITIOJTHEHUHM YY€OHBIX MPOEKTOB M HCCICIOBAHUN (PUINICCKUX
MIPOLIECCOB PACHpPENeNsITh 00SI3aHHOCTU B TPYyIMIE B COOTBETCTBUU C
IIOCTABJIICHHBIMU  3a/1a4aMH, CJIEAUTh 3a BBINOJHEHUEM ILJIAHA
JNIEUCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OILICHUBATh
COOCTBEHHBI BKIaJ B JCITENBbHOCTb TPYMIbI, BHICTPaWBaTh
KOMMYHUKAaTUBHOE€  B3aWMOJICMCTBHUE,  MPOSBIAS  T'OTOBHOCTH

pazpemats KOHQIUKTHI

9 KUIIACC

Kon
NPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble NpeMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa30BaTeJIbLHOM MPOrPaMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs

1.1

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUA

1.2

pa3inyaTtb ABJICHHA IO OIMMMCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBE OIIBITOB, IEMOHCTPHUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHHE

1.3

pacro3HaBaTh IpOSBICHHE M3YUYEHHbIX (U3MUECKUX SBICHUH B
OKpY’KalollleM MHpe, B TOM 4ucie (U3UUECKUe SBICHHUS B MPHUPO/IE,
IIPU 3TOM IE€PEBOJUTH MPAKTUYECKYIO 3a]auy B Y4EOHYIO, BBIICIATH

CYILIECTBEHHbBIE CBOICTBA (MIPU3HAKK) (PUINUECKUX SIBICHUI

1.4

OMKCHIBATh H3Y4YCHHBbIE CBOMCTBA Tel U (PU3MUECKHE SBJICHHUS,
UCTIONB3YSl (DU3WYECKHE BEIWYWHBI, NpPU ONUCAHWH TMPABUIHHO
TPakTOBaThb  (PU3MYECKUIl  CMBICT  HCIONBb3YyeMbIX  BEJIUYHH,

0003HAYCHHS U CIAWMHUIIbI (I)I/IBI/I‘-IGCKI/IX BCJIIMYMH, HAXOIUTH (bOpMYJ'ILI,




CBA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEJIMYMHY C JAPYTUMHU
BEJIMUYMHAMHU, CTPOUTHh  TpauKd  HM3yUYEHHBIX  3aBUCUMOCTEH

(UBUYECKUX BEITMYUH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (HU3MYECKUE SIBJICHHUS U TPOIECCHI,
UCIIONB3YSl M3yYEHHBbIE 3aKOHBI, MPU ITOM JaBaThb CJIOBECHYIO
GOpMyJIMPOBKY 3aKOHa W 3alUChIBaTh €r0  MaTeMaTHYeCKOe

BbIpaXCHHE

1.6

OOBACHATH (PU3UYECKHE MPOIECChI U CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CUTyalluid MPAKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBIIATh TPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JOrMYecKHX ILIAroB C MOMOIIBI 2 — 3 H3Y4YEHHBIX CBOMCTBA

¢bu3nUecKux ABICHUMA, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemate pacu€THble 3ajauyu (onuparomuecs Ha cucremMy u3 2 — 3
YPaBHEHUI), UCIONB3ysT 3aKOHBI ¥ (OPMYIBI, CBS3BIBAIOLINE
¢u3uueckue BeIMYMHBI: Ha OCHOBE AaHalM3a YCIOBHA 3aJlaud
3alMChIBaTh KPAaTKOE YCIIOBHE, BBIABIATH HEAOCTAIOIINE WIIU
M30BITOYHBIE JTaHHBIE, BBIOMPATh 3aKOHBI M (POPMYJIbI, HEOOXOAUMBIE
IJi1 pelICHusd, IMPOBOAWTH pvaéTBI U ONCHUBATH PCATMCTUYHOCTDH

IMMOJIYYCHHOI'O 3HAYCHU (bPISI/IquKOﬁ BCINYHHBI

1.8

pacro3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXHO PEUINTh NpPU OMOIIU
(U3NYECKUX METOJIOB, MCIIONB3Ys OMUCAHUE WCCIICAOBAHUS, BBIICIITH
MpoBepsieMoe TPENNOI0KEHNE, OLIEHUBATh MPABWILHOCTh MOpPSAKA
MPOBEJCHUSI UCCIEAOBaHUs, JeNaThb BBIBOJbL, HHTEPIPETHUPOBATH

pe3ynbTaThl HAOIIOCHHIA U OTTBITOB

1.9

MPOBOJUTH OMNBITHI 10 HAOMIOACHUIO (DU3HYECKUX SIBICHUNA WIIH
(HU3MYECKUX CBOWCTB TENI: CAMOCTOSTEIBHO COOMpAaTh YCTAHOBKY W3
n30BITOYHOTO Habopa 00OpYIOBaHUS, OMUCHIBATH XOJ ONbBITA M €r0

pe3ynbTaThl, (POPMYJIUPOBATH BHIBOJIBI

1.10

NPOBOIUTH TPH HEOOXOAMMOCTH CEpUI0 TPSIMBIX HW3MEPEHUid,
ompefensis CcpeAHee 3HAuYCHHE H3MepseMoil BenuuuHbl ((hoKycHOe
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTENBHOTO Mpubopa)

MpOBOANUTL HMCCIICAOBAHUC 3aBUCHUMOCTEHN (1)I/IBI/IIICCKI/IX BCINYHUH C
HCIIOJIb30BAHUEM IIPAMBIX H3MepeHHﬁI MJIaHUPOBAThL HUCCIICAOBAHUC,

CaMOCTOSITEJILHO COOMpaTh YCTaHOBKY, (DUKCHPOBATh pPE3yJbTaThl




HOqueHHOﬁ 3aBHCUMOCTH (1)I/ISI/ILIGCKI/IX BCJIIMYMH B BHUIC Ta6J'H/II_[I/I

Fpa(bHKOB, ACJIaTh BBIBOABI 1O PE3YyJIbTaTaM UCCICAOBAHUA

1.12

OPOBOJUTH  KOCBEHHbIE  H3MEPEHUs  (U3UUECKUX  BEIMYHH:
TUTAHUPOBATh M3MEPEHHsI, COOUPATh SKCIIEPUMEHTAIBLHYIO YCTaHOBKY
U BBIIOJHATH H3MEPEHUs, Cledys MPEeNJIOKEHHOW WHCTPYKIIHH,
BBIYMCIIATh 3HAYEHUE BEIWYUHBI WM AHAIM3UPOBATH IIOJy4YCHHBIC

pe3yJIbTAaThl C YYETOM 3aJaHHON MOTPEIIHOCTH U3MEPEHU I

1.13

coOmoIaTh MpaBWiIa TEXHUKH Oe€30macHOCTH Tmpu  padore ¢

J1a00paTOpHBIM 000pyIOBaHUEM

1.14

pa3inyaTth OCHOBHBIC MPHU3HAKM H3YYEHHBIX (PU3MUYECKUX MoOJeneil:
MaTepHalbHask TOYKa, a0COIOTHO TBEPIOE TEJIO0, TOUYCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJIeNIb aTOMa, HYKJIOHHas

MOZCJIb aTOMHOTIO sApa

1.15

XapaKTepu30BaTh NPUHIMIBI JIEHCTBUS HM3YyYCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HMX OIHCAaHUA, HCIOJIB3Ys
3HAHUS O CBOMCTBaX (PU3UYECKUX SBICHUH U HEOOXOIMMBble

¢uznyecKkue 3aKOHOMEPHOCTH

1.16

UCIONIb30BAaTh CXEMbl M  CXEMAaTUYHbIE PHUCYHKH HU3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, MU3MEPUTEIIBHBIX pruOopoB u
TEXHOJIOTMYECKHUX IPOLECCOB IPHU PEUICHUH YYEOHO-IPAKTHUUECKUX
3aJa4, ONTUYECKUE CXEMBI IJIsl OCTPOEHUS U300paKEHUH B MJIOCKOM

3epKaJie ¥ coOuparomieit IuH3e

1.17

NPUBOAUTH TpHUMEPHl (HAXOAWUTh HHGOPMAIMIO O MPUMEPAX)
MIPAKTUYECKOT0 UCIIOJIb30BAHNS (PU3NYECKUX 3HAHUI B MOBCEAHEBHOU
KU3HM U1 oOecriedeHuss O€30IacHOCTH MpU  OOpallleHHuH ¢
npubOpaMu ¥ TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 37I0POBbS U

coOII0ICHUSI HOPM SKOJIOTMYECKOT0 TIOBEJICHUS B OKpY Karollen cpefie

1.18

OCYILECTBJIATh MOMCK UHPOPMALUHU (PU3NYECKOTO COAEPIKAHUSI B CETH
WHTepHeT, caMOCTOSATENbHO (OpMYIHMpYs MOMCKOBBIA  3ampoc,
HaXOAWTh IyTH  OMNpENEJeHHs]  JIOCTOBEPHOCTHU  IOJYyYEHHOU
MHPOPMALIMM HAa OCHOBE MMEIOIIMXCS 3HAHMM M JIOTIOJHUTEIbHBIX

HUCTOYHHKOB

1.19

UCTIONIb30BATh MPH  BBIMOTHCHWHM YYeOHBIX 3aJlaHUil  HAy4dHO-
MOMYJISIPHYIO JIUTEPAaTypy (pU3MUecKoro cojaep)kaHus, CIpaBOYHBIC

Marepuaibl, pecypcbl cern  MHTepHer, BuajeTh  NpUEMaMHU




KOHCIIEKTUPOBaHUS TEKCTa, NMpeoOpa3oBaHus MHPOPMAIMN U3 OJHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE W YCTHBIE COOOINEHHUs Ha
OCHOBC I/IH(l)OpMaIII/II/I U3 HECKOJIbKHX HNCTOYHHUKOB (1)I/ISI/II-IGCKOFO
coJlepKaHusl, MyOJIIMYHO TPEJCTABIATH PE3YyJbTaThl MPOCKTHOW WU
UCCJIEIOBATENIbCKOM  ACSATENBHOCTH, MPU  3TOM  TPaMOTHO
WCTIOJIb30BaTh U3YYEHHbIN MOHATUHWHBIN anmapaT u3y4aeMoro pasjaena
GU3MKK U COMPOBOXIATh BBICTYIUICHHE TpE3CHTalueld ¢ Yy4EToM

0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB

1.21

IIPU BBINOJHEHUHM Y4YE€OHBIX MPOEKTOB M HCCIENOBAHUN (PU3NYECKUX
MPOLIECCOB PACHpPEeNsTh 00SI3aHHOCTU B TPYyIMIE B COOTBETCTBHU C
INOCTAaBJICHHBIMM 3aJadaMu, CJICIUTh 3a BBIIIOJIHCHUCM IIJIaHa
JNICUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OIICHUBATh
CO6CTB€HHBII71 BKJIaJ B ACATCIIbHOCTD T'pyHIibl, BBICTpAanBATh
KOMMYHHUKATHBHOC BSaHMO}IeﬁCTBHe, IIPOABJIAA T'OTOBHOCTB

pazpemats KOHQIUKTHI




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kona
pa3aeJia

Kon

JEMCECHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

®U3UKA U EE POJIb B TIO3HAHWM OKPYXAIOIIEI'O MHUPA

1.1

Ousuka — Hayka O mnpupone. SIBIEHUS TNPUPOIBL.
®dusznueckre SBICHUSA: MEXaHMYECKHE, TEIUIOBHIE,

OJICKTPUYCCKUEC, MArHUTHBIC, CB€TOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenuuyuHbL. M3Mepenune — uzmueckux
BenuuuH.  Dusnueckue  npubopsl.  [lorpemrHocTs

n3MepeHnil. MexxayHapoIHasi CUCTEMA €IMHUIL

1.3

EcrecTBeHHOHAYYHBII METO/ TO3HAHUS: HaOJIOACHUE,
IIOCTAaHOBKA HAay4HOT'O BONPOCA, BBIABM)KEHHE TMIIOTE3,
SKCIIEPUMEHT 10 IPOBEpPKE TUIOTE3, OOBSICHEHHE

Ha0JIFOaeMOT0 ABJICHUSA

1.4

Onucanue pU3NIECKUX SBICHUN C TTIOMOIIBIO MOJIEIeH

1.5

[IpakTuueckue padbOTHI:

N3mepenne pacCcTOsSHUN.

N3mepenne 00bEMa KUAKOCTH U TBEPAOTO TeTa.
Omnpenenenne pasmMepoB MajbIX TEJ.

N3mepenue temmepaTypbl IPU IIOMOIIU KUIKOCTHOTO

TEPMOMETPA U AATYUKA TEMIIEPaTyphl

I[TEPBOHAYAJIbHBIE CBEJAEHMA O CTPOEHUUM BELLIECTBA

2.1

CrtpoeHue BelecTBa: aTOMbl U MOJIEKYJIBI, UX pa3MeEpBI.
OneITbl,  OKa3bIBAIOIIME  JUCKPETHOE  CTPOCHHUE

B€OICCTBA

2.2

JBwxenue yactury BemiectBa. CBSI3b  CKOPOCTH
JNBUKEHMSI 4YacTHUIl C TeMmIieparypoid. bpoyHoBckoe

nBkeHue, muddysus

23

BSaHMOI[efICTBHG YJaCTHUILl BCIICCTBA: NPUTAKCHUC U

OTTAJIKUBAHHUEC




24

ArperaTHble COCTOSIHHMSI BEILIECTBA: CTPOCHHUE Ta30B,
KUAKOCTEH W TBEPABIX  (KPUCTAIIIMYECKHX)  Tell.
B3anmocBs3p MEXy CBOMCTBAaMH BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHMSIX U UX AaTOMHO-MOJIEKYJISIPHBIM

CTpOCHHEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUMN BOIbI

2.6

[IpakTuueckue padbOTHI:

OneHka nguameTrpa aromMa METOJOM  pAIoB  (c
ucrnoib3oBaHueM ¢Gotorpaduit).

OMnbITH 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS TA30B.
OnbIThI o 0OHapyKEHHUIO JeHCTBUS CHII

MOJIEKYJIIPHOTO IPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexannueckoe IIBUKCHHUE. PaBHOMepHOE 5
' HEPaBHOMEPHOE JIB)KCHHE
19 Cxopocte. CpenHsii CKOPOCTb HpPU HEPABHOMEPHOM
' JIBHKEHUU. Pacu€r myTH U BpEMEHH IBUKEHUS
SBnenne uHepuuM. 3akoH MHepuuu. B3aumopeiicTBue
33 TeJl KaK NPUYMHA U3MEHEHHUS CKOPOCTH JIBM)KECHHMS TeJl.
Macca kak Mepa HHEPTHOCTH Teja
14 [InotHoCTh BemecTBa. CBsA3b INIOTHOCTU € KOJUYECTBOM
' MOJIEKYJ B €IMHUIIE 00bEMA BELECTBA
3.5 Cuita Kak XapakTepUCTHKA B3aUMOJICUCTBUS TEIl
16 Cuna ynpyroct u 3akoH ['yka. M3mepeHue cuibl ¢
' IIOMOUIbIO JUHAMOMETPA
17 SBnenue TAroTeHUs U cuiia TsokecTd. Cuila TSKeCTH Ha
’ npyrux miaHerax. Bec tena. Hesecomocts
13 Cuna tpenusa. TpeHue CKONBXEHHS U TPEHUE IOKOS.
' Tpenue B IpUpOAE U TEXHUKE
1.9 CrnoxeHue cui, HaNpaBiIEHHBIX [0 OJHOM IPSIMOM.
' PaBHOnelicTBYIOIIAS CHIT
[IpakTrueckue pabOTHI:
3.10

OnpeneneHI/Ie CKOpPOCTH  PAaBHOMCPHOI'oO  ABHUIKCHUA

(wapyka B KWJAKOCTH, MOJEIU  3JIEKTPUYECKOTO




aBToMOoOMIIT W Tak jganee). OmnpenerneHne CpeaHen
CKOPOCTH CKOJIBKEHHs Opycka WM IIapuka [0
HaKJIOHHOM  miockocTd. OmnpeneneHue  IUIOTHOCTH
TBEPIOTO Telna. OnbITHI, JI€MOHCTPHPYIOLIHE
3aBUCHUMOCTh pacTskeHus (aeopmarvu) Mnpy>KUHbl OT
NPUIOKEHHOM cuibl.  OMBITBI, JAEMOHCTPHUPYIOLIUE
3aBUCUMOCTB CHUJIBI TPEHHsI CKOJIBKEHHS OT Beca Teja U

XapakTepa CONpPUKACAIOIINXCS TOBEPXHOCTEH

Ousnueckue sIBICHHUS B MPUPOJE: MPUMEPHI IBUKEHUS C

3.11 pa3INYHBIMM CKOPOCTSIMHU B JKUBOW M HEXHMBOH NPHUPOJIE,
JIEWCTBUE CUJIbI TPEHUSI B IPUPO/IE U TEXHUKE
3.12 TexHn4ecKkue ycTpomcTBa: JUHAMOMETP, MOAIUITHUKA
JIABJIEHUE TBEPJIbIX TEJI, )KUIKOCTEM 1 TA30B
1 Hasnenue TtBEpAoro Tena. CrocoObl YMEHBUIEHHS U
' YBEJIMUEHUS 1aBICHUS
42 JlaBneHue raza. 3aBUCUMOCTb JaBJICHUA raza oT 00béma,
‘ TEMIEPATYPbI
43 [lepenaya naBneHus: TBEPABIMU TEJIaMH, KHUAKOCTAMU U
' razamu. 3akoH [lackand. [THeBMaTHUECKE MalTMHBI
3aBUCUMOCTh  JIaBJIECHUS OKUIKOCTH OT  TJIyOMHBI.
4.4 IunpocraTudeckuii mapagokc. CooOIamuecs: COCY/IbI.
I'mapaBianueckue MeXaHU3MBl
ATtmocdepa 3emin u atMmocepHoe aaBneHue. [Ipuannsl
45 CYLIECTBOBaHMSA BO3IYIIHON 0060104k 3emuu. OmnbiT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO 1aBIEHUS OT
BBICOTHI HaJ] YPOBHEM MOps
16 N3mepenne armochepHoro nasnenus. ITpuGopsl s
' M3MepeHus: aTMOC(epHOro JaBICHHUs
JleiicTBHE KMAKOCTM M ra3a Ha IMOIPYKEHHOE B HHUX
4.7 Teno. BrelTankuBaromas (apxuMenoBa) cwia. 3aKoOH
Apxumena
4.8 IInaBanue ten. BozayxomnnaBanue
49 [IpakTuyeckue paboTHI:

WccrnegoBanne 3aBHCHMOCTH Beca Tela B BOJE OT




00béMa MOrpyXEHHOWM B OIKHJIKOCTH YacTU TeJja.
OrnpezenieHre BBITAIKUBAIOIIEH CUIIbI, JEHCTBYIOLIEH HA
TENO,  MNOrpy:k€HHOe B  XKUAKOCTh.  [IpoBepka
HE3aBUCHUMOCTH BBITAJKHUBAIOLIEH CHIIbI, JEHCTBYIOLIEH
Ha TeNo B JKUIAKOCTH, OT Macchl Tena. OTMBITHI,
JEMOHCTPHUPYIOIME  3aBUCHMOCTh  BBITAJKHUBAIOLIEH
CWIBI, NEHUCTBYIOIIEH HAa TEIO B XUAKOCTU, OT 00BEMaA
MOrPYKEHHON B KUJIKOCTh YACTH Tejla U OT IJIOTHOCTH
YKUAJIKOCTH. KonctpynpoBanue  apeomerpa  Wiu

KOHCTPYUPOBaHHE  JIOAKM U  OIpelelneHue e

Tpy30I0IbEMHOCTH

@dusnueckue  SABICHUS B NPUPOJE.  BIUSHHE
4.10 aTMoc(hepHOTro MaBJICHHS HA KUBOW OpTaHW3M, IIAaBaHUE

pBIO

TexHudeckue yCTpOMCTBA: COOOMIAIONMINECS COCY/IbI,
A1l YCTPOMCTBO BOJOMPOBOJA, THIPABIUYECKUN TMIpecc,

MaHoMeTp, OapoMeTp, BBHICOTOMEp, MOPIIHEBOH Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTD, SHEPT'UA

5.1 Mexanudeckas padbora
5.2 Mexanuueckas MOIIHOCTE
53 [IpocTeie  MexaHU3MBI: pblyar, OJIOK, HaKJIOHHAas
' MI0CKOCTh. [IpaBuiio paBHOBECHS phluara
54 [IpumeHeHne paBuiIa paBHOBECHS pblUara K OJIOKY
«3onoTtoe  mpaBwio»  MexaHukH.  Koadduuument
5.5 IIOJIE3HOT O IEWCTBUS MEXaHU3MOB. [IpocTeie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTenuumanbHast SHEPTUU Tea, MOJHATOTO HaJ 3eMIEN
5.7 Kunernueckas sHeprus
53 [Tonnas MexaHuueckas SHEprusi. 3aKOH WU3MEHEHUs M
' COXPAHEHHUSI MEXaHUYECKOI dHEeprun
[IpakTuueckue padbOTHI:
59

Onpenenenue paboOThl CUIIBI TPEHHSI IPU PAaBHOMEPHOM

JABMOKCHHMHM TCJjla 110 FOpHSOHTaHBHOﬁ ITOBCPXHOCTH.




HccnenoBanue YCJIOBUU paBHOBECHS pplyara.
Wsmepenne KIIJ[ HakimonHoN mockoctu. M3yuenue

3aKOHa COXpaHCHUA MEXaHUYECKOM OHCPIrUun

dusnyeckue SBICHUS B npupoaec: pblHaru B TCJIC

5.10
YeJoBeKa
TexHuueckue yCTpOMCTBA: pbluar, MOABWKHBIA U
5.11 HEMOJIBIKHBINA OJIOKM, HAKIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBbI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemMble 3J1€eMEHTHI COIEPKAHUS
pasjaena 3JIeMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISAPHO-KMHETUYECKOMN
61 TEOpUU CTPOCHHS BemecTBa. Macca H  pa3Mmepbl
' Mosiekysl.  OmbIThl, MOATBEPXKIAIOIIME  OCHOBHBIE
TIOJIOKEHUST MOJIEKYJIIPHOKUHETUYECKOU TEOPUH
Mogenu  TBEpAOro, IKUAKOIO M razoo0pa3zHOro
6.2 cocrosiHui BemiectBa. Kpucrammmdeckue u amopdHbie
Tena
OObsicHeHHE CBOICTB razoB, )KUJIKOCTEH U TBEPABIX TeJ
6 6.3 Ha OCHOBE IIOJIOKEHUN MOJEKYJISIPHOKMHETHUECKOM
TEOPUH
6.4 CmaunBaHuE U KallWUISIPHBIE SIBJICHUS
6.5 TemnioBoe paciiupeHue u cxatue
66 Temnepatypa. CBs3pb Temmeparypbl CO CKOPOCTBIO
' TEIJIOBOTO JIBUKEHUS YaCTHI]
67 Buytpennss sueprus. CnocoObl U3MEHEHUS! BHyTpEHHEH
' SHEPruH: TeIJIonepeaaya U COBEPIICHUE paOOThI
63 Bunel teronepenayu: TemIoONpPOBOAHOCTh, KOHBEKIIHS,
' U3JIy4eHHE




KomnyectBO  TemwioTel.  YIeiabHas  TEIIOEMKOCTH

6.9
BEIIECTBA
TeriooOMeH U TEmJIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIJIOBOTO OasaHca
611 [1naBneHue U OTBEpJIEBaHNE KPUCTAIUIMYECKUX BEIIECTB.
. VaenpHas TEIIOTA TIIABICHUS
[TapooOpazoBanue u  KoHAeHcarus.  Vcmapenwue.
612 Kunenune. VYnaenbHas  TemioTa  mapooOpazoBaHUS.
' 3aBUCHMOCTh TEMITEpPATyphl KUTICHUS OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxHocTh Bo3ayxa
6.14 DOHeprus TOIMBa. Y IeIbHas TEII0oTa CTOPaHUs
[Tpunammner  paboTel  TeruioBbix — jaBurateneid  KITJ
6.15 TEIJIOBOT'O JBHUTATENIS. TenaoBBIe IBHUTATEIW W 3alluTa
OKPY’KAOIICH CpeIbI
3aK0oH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETUIOBBIX
6.16
mporeccax
[TpakTuyeckue paboOTHI:
OnbIThbI o OOHapyXEHHUIO JNEUCTBUSA cui
MOJIEKYJISPHOTO TIPUTSHKCHHUS.
OnbITl 1O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM
COJIU WJTU caxapa.
OnbITEI IO HAOMIOACHUIO TETUIOBOTO PACIIUPEHUS Ta30B,
JKUJKOCTEH U TBEPABIX TElL.
6.17 Omnpenenenue JaBlIeHUs BO3AyXa B OAJUIOHE IIIIPHIIA.

OneIThl, JAEMOHCTPUPYIOIINE 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHuUs WIN OXJIaKICHUSI.
IIpoBepka rumoTe3pl JUHEHHONW 3aBUCHUMOCTH JUIMHBI
CTOJNIOMKA KHMJIKOCTU B TEPMOMETPHUYECKOW TpyOKe OT
TEMIIEpaTypBbl.

Habntonenue u3MeHeHMs] BHYTpPEHHEH 3HEpPruu Tejia B
pesyibTare Terionepeaayn U paboThl BHEIIHUX CHUIL.

HccnegoBaHue sSBICHUSA TEIIO0OMEHA Ipu CMCHIMBAHHUN




XOJIOJTHOW U TOpsTYE BOJIBI.

OrnpeneneHne  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO
BO,Z[OI>'I HpI/I TGHHOO6M€H€ C HaneTBIM MCTAJIJINYCCKUM
LUIMHIPOM.

Onpenenenne yIeabHOU TEIIOEMKOCTH BEIIECTBA.
HccnenoBanue nporecca ucrapeHusl.

OHpeI[eHCHI/Ie OTHOCHTGHLHOﬁ BJIQ2KHOCTHU Bo3nyxa.

OnpeneneHue yaeIbHON TEIUIOTHI IUIABICHUS JIbJA.

6.18

dusnyeckre SBICHUS B MPHUPOJE: MOBEPXHOCTHOE
HATAXKCHUC W KAIWJUIIPHBIC ABJICHUA B MPUPOAC,
KpPHUCTAJUTBI B TIpupoe, m3nydenne CoHIa, 3aMep3aHne
BOZI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTA.

6.19

TexHudeckue  yCTpOMCTBA:  KalWUISPbI, MPHUMEPHI
WCIIOJIb30BAaHUS KPUCTAIUIOB, >KHJIKOCTHBIA TEPMOMETP,
JAaTYUK TEMIIEPATypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THTPOMETPHI, TCHXPOMETp, IapoBas TypOWHa,

ABUTaTC]Ib BHYTPECHHETO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnekTpusanus Teil. J{Ba poaa 3JIEeKTpUYECKUX 3apsiI0B
B3aumoneiictBue 3apspkeHHbIX Ted.  3akoH Kysona

7.2 (3aBHCUMOCTH CHJIBI B3aUMOJEUCTBHS 3apSKEHHBIX TENl OT
BEJIMYMHBI 3aPsI0B U PACCTOSTHUS MEKIY TeJIaMu)
Onekrpuueckoe noje. Hanpssk€HHOCTh 3JEKTPUYECKOTO

7.3 nons. [IpuHIMI Cyneprno3uuuu 3JIEKTPUYECKUX TMOJIeH
(Ha KaueCTBEHHOM YpPOBHE)
Hocurenn »snexkTpuyeckux 3apsaoB. JeMEHTapHbIN

7.4 anexktpuueckui 3apsa. Ctpoenue aroma. [IpoBogHUKN 1
JTUAJIEKTPUKU

7.5 3aKOH COXpaHEHUsI AIEKTPUUECKOTO 3apsiaa

76 DNEeKTpUYecKUuid  TOK.  YCIOBUSA  CYLIECTBOBAHUSA

SJICKTPUYICCKOT'O TOKA. M cTOoYHNKY IOCTOSHHOI'O TOKA




HevictBus AJIEKTPUYECKOTO TOKa (TerutoBoe,

7.7 XUMUYECKOE, MAarHuTHOE). DJIGKTPHUUYECKHUH TOK B
KUAKOCTAX U razax
- Onektpuyeckas uenb. Cuia Toka. DIJIEKTPUUYECKOE
' HaIpsDKEHUE
79 ComnpoTuBieHHE MPOBOJHUKA. VY nenbHoE
' CONPOTHUBIIEHNE BEILIECTBA
7.10 3akon OMa 11 yyacTKa Lenu
ITocnenoBarenpHOE M MApajUICIbBHOE  COEIMHEHUE
7.11
IIPOBOHUKOB
PaGota ¥ MOIIHOCTH AJNEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyis — Jlenua
13 DNEeKTpUYecKue Lenu U MOTPEOUTENH >SIEKTPUUECKOMN
' sHepruu B ObITy. KopoTkoe 3aMbIkaHue
[TocTostHHbIE MarHuThHl. B3auMopeilcTBUE NOCTOSHHBIX
7.14
MarHuToB
715 MarautHoe mose. MarHuTHoe mojie 3eMIM U €ro
. 3HAa4YEHME JUIsl )KU3HU Ha 3eMIie
716 OmneiT Opcrena. MaruutHoe nojie 3IeKTPUYECKOro TOKa.
. [IpuMeHeHne 31eKTPOMArHuTOB B TEXHUKE
JleiicTBE MarHUTHOrO MOJsSI Ha MPOBOJHUK C TOKOM.
717 DNeKTpoJABUTaTeIb MOCTOSTHHOIO TOKa. Mcmonbp3oBaHue
' ANIEKTPOJBUraTeIei B TEXHUYECKHUX YCTPOMCTBaX M Ha
TpaHCcIopTe
Oneitel  @apages.  SIBneHue  3IEKTPOMArHUTHOMN
7.18
uHaykiuu. [Ipasuno Jlenma
DIIEKTPOTreHeparTop. CrniocoOsI MOJTyYEHUS
7.19 AIIEKTPUYECKOW  DBHEpPruu.  OJEKTPOCTAaHIMM  Ha
BO300HOBJISIEMBIX HCTOUHHUKAX YHEPIHH
[TpakTyeckue paboTHI:
7.20 OnpIThl 10 HAOTIOAEHUIO 3JEKTPU3ALUHN TEJ HUHIyKIUEH

Y IIPU CONTPUKOCHOBEHHH.




HccnenoBanue JEUCTBHA  DIIEKTPUYECKOrO0 IO HA
MIPOBOJIHUKH U TUAJIEKTPUKH.

COopka u mnpoBepka palbOTHI D3JIEKTPUUECKOH Ienu
IIOCTOSTHHOTO TOKa.

W3mepenne u peryaupoBaHUe CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaIpsHKEHUSL.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UYILETO Yepe3
PE3UCTOpP, OT COMPOTHUBIIEHUSI PE3UCTOPA U HANPSKEHUS
Ha PEe3UCTOpE.

OnbITHI, JEMOHCTPHUPYIOLIUE 3aBUCUMOCTh
AIIEKTPUYECKOTO CONPOTUBIICHUS NPOBOJHUKA OT €r0
JUIMHBI, IJIOLAAH [TONIEPEYHOro CEYEHUs U MaTepuaia.
[IpoBepka nmpaBuia CIOXKEHUS HANpPSHKEHUW [P
MOCJIEIOBATEIbHOM ~ COEAMHEHUM JBYX PE3UCTOPOB.
[IpoBepka mpaBuiia Jyisi CHIbI TOKa MPU NapajljIeIbHOM
COeIMHEHUN  pe3ucTopoB.  Ompenenenne  pabOTHI
ANEKTPUYECKOTr0 TOKA, MIAYLIETO 4Yepe3  Ppe3ncTop.
OmnpeneneHre  MOIIHOCTH — 3JIEKTPUYECKOIO  TOKa,
BBIIICIIIEMOU Ha pe3ucTtope. MecnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, WAYILIEro Yepe3 JaMIO4yKy, OT HalpsyKEeHUs
Ha Hell. Onpenenenue KII/ narpesarens. McciaeqoBanue
MarHUTHOTO B3aMMOJEHCTBUS TOCTOSIHHBIX MarHUTOB.
W3y4yeHre MarHUTHOT'O 110JIs1 IOCTOSIHHBIX MarHUTOB IIPU
ux oOwvenuHeHMM W pazgeneHud. ccnemoBanme
JIEMCTBHSI JIEKTPUYECKOr0 TOKA HA MATHUTHYIO CTPEJIKY.
OnbITel, JEMOHCTPUPYIOLIWE  3aBUCHUMOCTb  CHJIbI
B3aMMOJEICTBUS KaTyIIKU ¢ TOKOM M MarHuTa OT CHJIbI
TOKAa U HalpaBlIeHHs TOKa B Karylke. V3yueHue

I[GﬁCTBH?I MAargiMuTHOIrO I10Jis1 Ha ITPOBOJHUK C TOKOM.

KonctpyupoBanue u U3yuyeHHe paboThI
AJIEKTPOBUIaTEIIA. N3mepenune KILJ
AJIEKTPOJIBUTaTENIbHOM  yCTaHOBKH. OneiTel 11O

HCCICIOBAaHUIO SIBJICHHUA BHGKT'pOMaFHHTHOﬁ HHAYKIOWHA:

HUCCIICIOBAHNE HW3MEHEHUM 3HauYeHUs U HaIlpaBJICHUA




HHAYKOWMOHHOI'O TOKa

7.21

dusnueckre SBJICHHUS B MPUPOAE: DIECKTPUUYECKUE
SIBJICHUS B aTMOC(i)epC, SJICKTPHUYCCTBO KHUBBIX
OpraHW3MOB, MarHUTHOE TOJIe€ 3eMITH, APEH( IMOIFOCOB,
POJIb MarHUTHOTO MOJISl AJI AKU3HHU Ha 3emiie, MOJIIPHOE

CHUAHUC

7.22

TexHuueckue ycTpoicTBa: 3JEKTPOCKON, aMIIepMETp,
BOJIETMETP, PEOCTAT, CUETUMK DJIEKTPUUECKOM dHEpruu,
AIIEKTPOOCBETUTENBHBIE ~ NPUOOpBI,  HArpeBaTElIbHbIE
AIIEKTPONPUOOPHI (mpumepsl), JIEKTPUUECKUE
NPEIOXPAaHUTENH, 3IIEKTPOMArHuT, 3JIEKTPOJBUIATEIb

MMOCTOAHHOI'O TOKA, 'CHEPATOP IMOCTOAHHOI'O TOKa

9 KUIIACC
Kon
Kon snementa [IpoBepsiembIe 3JIEMEHTHI COICPKAHUS
pazznena
MEXAHWYECKUE ABJIEHUA
g1 Mexannyeckoe JBHKeHHME. MarepuanbHass — TOYKa.
' Cucrema orcuéra
8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUKEHUS
8.3 PaBHOMEpHOE NPAMONIMHENHOE IBUKEHUE
HepaBHomepHoe npsiMosinHeiiHoe nBukeHue. CpenHsas
8.4 U MIHOBEHHas CKOpPOCTb Tejla IIPU HEPaBHOMEPHOM
8 JIBIKCHUU
8.5 YckopeHue. PaBHOyCKOpEeHHOE MPSMOJIMHEHOE
‘ JIBUKEHHE
8.6 Cobonnoe nagenue. OnbiTel ["anmnes
PaBHOoMepHOe nBUKEeHHME IO OKpykHOcTu. [lepuon u
8.7 yacToTta oOpameHus. JInHeWHas W yTiioBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 [lepsrlii 3axkoH HetoToHa




8.9 Bropoii 3akon Herotona
8.10 Tperuii 3akon HeroTtoHa
8.11 [TpuHIMIT CynepIIO3UIMY CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHMsl: CUiIa TPEHHUS CKOJIbKEHHS, CUJIa TPEHUs
' HIOKOS, IpyTHe BU/Ibl TPEHUS
g 14 Cuna TSDKECTM M 3aKOH BCEMHUPHOTO TATOTEHUS.
. YckopeHnue cBOOOAHOTO TaICHUS
815 JBuxenne  mmaHer  Bokpyr  Connpa.  Ilepsas
' KOCMHYeCKasi CkopocTb. HeBecoMocTh U neperpys3ku
216 PaBHOBecue MaTepranbHON TOUKH. AOCOTIOTHO TBEPI0E
' TENO
%17 PaBHOBecue TBEpPAOro TENa C 3aKPEMIEHHOH OCBIO
' BpaieHusi. MomeHt cuiibl. LleHTp TsxecTn
8.18 WUmnynec Tena. Msmenenune nmmnynbcea. mMmynbsc cuiel
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTtuBHOE ABMXKEHNE
8.21 Mexannueckas paboTa 1 MOIIHOCTb
897 Pabora cun TskecTw, ynpyroctd, TpeHus. CBs3b
' SHEPTHH U PaOOTHI
223 [lorennuanbHass SHeprus Tejna, MOMHATOIO  HaJ
. MOBEPXHOCTHIO 3eMJTU
8.24 [ToTenunanbHas 3HEpPIrUs CKATON NPy KUHbI
Kunernueckas sHeprus. Teopema O KHHETHYECKOU
8.25
SHEpPrun
8.26 3aKOH COXpaHEHUS] MEXaHUYECKON YHEPTUH
[TpakTrueckue paboTHI:
Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUS Opycka
WIM [JBIKEHUS IIApUKa IO HAKJIOHHOM IUIOCKOCTH.
8.27 OmnpeneneHue yCKOpeHUsl Tejaa MpH PaBHOYCKOPEHHOM

JIBIDKEHUH 110 HAKJIOHHOU IIOCKOCTH.
UccnenoBanue 3aBUCMMOCTH IyTH OT BPEMEHU NIPHU

PaBHOYCKOPCHHOM JABUKCHUU 0e3 HavaIbHOI CKOpPOCTH.




[IpoBepka rumnorTe3pl: €cId IpPU PABHOYCKOPECHHOM
JBIDKEHUHM 0e3 HadalbHOW CKOPOCTH IyTH OTHOCSTCS
KaKk psIJ  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
POMEKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHMUS
OT CWIbl HOpMalbHOro pJamieHus. OrnpeneneHue
ko3 duumenta TpeHus ckoiamxkeHus. OrmnpeneneHue
KECTKOCTU TMpYXKuHbL. OrnpenereHre padOThl CHUIIBI
TPEHUS TIpU PABHOMEPHOM JIBXKEHMH Tela IO
TOPU30HTANIBHOM MOBepXHOCTHU. OrnpeneneHne padoTh
CHJIBl  YOpPYrocTW  IpH  HoabéMe  TIpy3a C
UCIIOJIb30BAaHUEM  HETMOJBMKHOTO W TOJBHYKHOTO

OJIOKOB

dusnyeckue SIBICHUS B npupoac: MpUuiIrBbI U OTJIIMBEI,

8.28 JIBWKeHue IuiaHeT COJHEYHOM CHUCTEMBbI, PEaKTUBHOE
JBIKEHUE KUBBIX OPTAaHU3MOB
820 TexHudeckue  yCTpOMCTBA:  CHOUAOMETP,  JAT4YMKHU

IMOJIOXKCHU:A, pACCTOAHHNA U YCKOPCHUS, PAKCTBI

MEXAHWYECKUE KOJIEBAHHMA 11 BOJIHBI

KonebarenbHoe nBrkenrne. OCHOBHBIC XapaKTEPUCTHKH

- KOJICOAHUH: IePHO/, YaCTOTa, AMIUIUTY 1A
97 Marematnueckui 151 IIPY>KUHHBIN MAasITHUKU.
' [IpeBpatenue sHepruu Npu KouedaTeIbHOM JIBUKEHUU
93 3aryxawomue KosneOaHus. BbIHyXJeHHbIE KojeOaHMs.
' Pesonanc
Mexannyeckue BosHbL. CBONMCTBA MEXAHUYECKUX BOJIH.
94 [IpononbHble U nonepedHble BOJHBL. JlJIMHA BOJHBI U
. CKOPOCTb €€ pacnpocTpaHeHHs. MexaHHu4eCKrue BOJIHBI
B TBEPJIOM TEJIE, CEHCMUYECKUE BOJTHBI
9.5 3Byk. ['pomKkoCTb 1 BbICcOTa 3ByKa. OTpakeHUE 3ByKa
9.6 WndpasByk u yapTpa3Byk
[IpakTuyeckue pabOTHI:
9.7 OnpeneneHue 4YacTOTbl W Iepuojia  KoJjebaHui

MAaTEMATHYCCKOI'O MassTHHKA.




OnpezneneHne YacTOTBI M TEpUOAa  KoJeOaHUH
NPY>KUHHOTO MasATHHUKA

HccnenoBaHne 3aBUCHUMOCTH IepUoJia  KoJieOaHHM
MOJBEICHHOTO K HUTH TIpy3a OT [UIMHBI HHTH.
WccnenoBanne 3aBUCUMOCTH  Mepuoja  KoJieOaHMM
NPy KMHHOTO MasTHMKa OT Macchl Tpysa. [IpoBepka
HE3aBUCUMOCTH nepuoja Kosie0aHuit rpysa,
MOABCIICHHOI'O K HUTHU, OT MACChI I'py3a U )KECTKOCTH

NpYy>XUHBL. MI3MepeHne ycKopeHus: CBOOOHOTO TaIeHHs

dusnueckue SBJICHUS B npupoac: BOCIIPUATHE 3BYKOB

9.8 JKUBOTHBIMH, 3E€MJIETPSICEHUE, CEUCMHYECKHE BOJHBI,
I[yHAMH, 9XO
99 TeXHUYECKUE YCTPOMCTBA: 3XOJOT, HCIOIb30BAHKE

yJIbTPa3ByKa B ObITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE IT1OJIE 1 SJIEKTPOMATI'HUTHBIE BOJIHBI

DNEKTPOMAarHuTHOE TOJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
10.2 [IIxana 3n€KTPOMarHUTHBIX BOJIH
103 OnexkTpoMarHuTHas npupoja cBera. CKOpOCTb CBeETa.
' BousiHOBBIE CBOMCTBaA CBETA
10 [IpakTuueckue pabOTHI:
10.4 W3yuyeHne CBOICTB  3JEKTPOMAarHUTHBIX BOJIH C
MOMOIIIbI0 MOOMIJIBHOTO TenedoHa
Ousnyeckue SABJICHHUS B MpuUpoje: OHOJIOTHYECKOe
10.5 neiicTBue BUJUMOTO, yIBTPadUOIETOBOTO u
PEHTT€HOBCKOTO U3TyUYEeHH
10.6 Texauueckune YCTPOWMCTBA: HCIIOJIb30BAHUE
. 3JIEKTPOMAarHUTHBIX BOJIH ISl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBas monens cBera. IcTouHMKHM cBETa
" 11.2 [IpsamosniuHeitHOe pacIpOoCTpaHEHUE CBETa
13 Otpaxxenue ceta. [Imockoe 3epkano. 3aKOH OTpaskeHUs
. cBeTa
11.4 [Ipenomnenune cBeTta. 3aKOH MPEIIOMJICHHS CBETA.




[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA

11.5

JIunza. Xop tyuel B IUH3E

11.6

Onrtuyeckast cuctema QoToarnmnapara, MHKPOCKONA |

TCICCKOIIa

I'maz kak onTuyeckas CHCTEMa. BJ'II/I30pyKOCTB n

11.7
JTAJIbHO30PKOCTh
118 Pasnoxenne Oenoro ceera B criektp. OmbiTel HetoTOHA.
' CrnosxeHue CeKTpajJbHBIX IIBETOB. Jlucmepcus cBeTa
[TpakTrueckue paboOTHI:
HccnenoBanne  3aBUCUMOCTM  yrjaa  OTpPaKEHHUS
CBETOBOI'O JIy4a OT YIJIa MaJeHHUs.
N3yyeHne xapakTepUCTUK H300paKeHHsI MpeaMeTa B
IUIOCKOM 3€pKaJie.
UccnenoBanue  3aBUCUMOCTH — yIUVIa  MPEIOMJICHUSA
CBETOBOTI'O JIyya OT yIJja MaJeHusl Ha TPaHULIE «BO3AYX —
11.9 CTEKJIO».
[lonyyenne wn300pakeHUH C MOMOILIBIO COOMparoLIeH
JIMH3BI.
Omnpenenenre (QOKYCHOrO pacCTOSIHUS M ONTHYECKOMH
CHJIBI COOMPAIOIIICH JTUH3HI.
OMnBITHI 1O Pa3I0KEHUIO OEJIOTr0 CBETa B CIIEKTP.
OnbIThl O BOCTIPHUATHUIO IIBETA MPEIMETOB MPH HX
HAOJIO/IEHUH Yepe3 [IBETOBbIE (PHIBTPHI
Ouznyeckue sABICHUS B mpupoje: 3arMeHus CoiHua u
11.10 JIyHbI, 1IBE€TA TeN, ONTUYECKHE SIBICHHUS B aTMmocdepe
(uBeT Heba, pedpakims, pagyra, MUPax)
1111 Texauueckue YCTpOWCTBA: OYKHU, IIEPUCKOII,
' dboroanmnapar, ONTUYECKHE CBETOBOIbI
KBAHTOBBIE SABJIEHUA
1 OnwiTel Peszepdopna u muiaHetapHas MOJENb aToMma.
. Mopaens aroma bopa
12
122 Hcnyckanne u morjouieHue cBeta aToMoM. KBaHTBHI
' JIuHeiyaTpie CIEKTPhI
12.3 PannoaktuBHOCTE. Anb(a, OeTa- U raMMa-u3IIyICHHUS




Crtpoenne atomHoro sanpa. HykioHHas Mopenb

124 aTOMHOTO siipa. M30Tons!
125 PagnoaktuBubeie npespauieHus. [lepuon mosypacrnana
' ATOMHBIX SITIEP
126 SAnepHble peakuuu. 3aKOHBI COXPAaHEHUS 3apsA0BOIO U
. MacCOBOI'O YUCEI
12.7 OHeprus CBA3U aTOMHBIX sifiep. CBsI3b MacChl U SHEPTUU
18 Peaknuu cuHTte3a u nenenus saep. ICTOUYHUKY 3HEpruu
. ConHua u 3B€311
129 Snepnas osHepreruka. JlelicTBHE  paJMOAKTUBHBIX
' M3JIy4ECHHI Ha )KUBBIE OPTaHU3MBI
[TpakTrueckue paboTHI:
Hab6mroneHne CIiomHBIX ¥ JIHHEHYaTBIX CIIEKTPOB
U3ITyYEHUS.
12.10
HccnepoBanue TPEKOB: M3MEPEHUE SHEPTUM YACTHIIBI
10 TOPMO3HOMY IIyTH (T10 poTorpadusm).
W3mepeHnne paaoakTUBHOTO GoHa
®us3nyeckue SBICHUS B TMPUPOJAE: ECTECTBEHHBIN
pPaaOaKTUBHBIN ¢on, KOCMHYECKHE TyuH,
12.11 palMOaKTUBHOE U3JIYYEHHUE NPUPOJIHBIX MHHEPAIOB,
JICMCTBUE pAJMOAKTUBHBIX H3JIYYEHUH Ha OpraHu3M
YyeJioBeKa
1912 Texnuueckue YCTPOWCTBA: CIIEKTPOCKOII,

WHJIUBUIYJIbHBIN 1O03UMETp, Kamepa Buibcona




IHPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUSA K
PE3VJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOT' O OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOoBaHUS

IIpoBepsiemble TpeOOBaHUSA K NPeIMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI 0CBOEHHS OCHOBHOII 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0paszoBanust Ha ocHoBe PT'OC

[Tonumanue ponu  QU3MKKM B  HAy4HOHM  KapTHMHE  MMHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEIICTABICHUA O 3aKOHOMEPHOU CBS3H
U IIO3HABAEMOCTH SIBJICHHU IIPUPOABI, O POJM DKCICpUMEHTa B
¢usuke, o cucreMoodOpasymomeil poiau (U3MKK B Pa3BUTHU
€CTECTBEHHbIX HayK, TEXHHKM M TEXHOJOTuH, 00 3BOJIOLUU
¢u3nUecKkux 3HaHUH M MX POJU B LIEJIOCTHOH €CTeCTBEHHOHAyYHOU
KapTUHE MHpa, O BKJIAJE€ POCCHUICKUX M 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAYKU, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MUpa, pa3BUTUE TEXHUKU U TEXHOJIOTUN

3HaHUS O BUJAX MaTepuu (BEIIECTBO M TMOJE), O JIBMKEHUH Kak
crocobe CcyIiecTBOBaHUsI MaTepUU, 00 aTOMHO-MOJIEKYJIIPHOU TeOpUn
CTPOEHHS BELIECTBAa, O (U3MYECKON CYIIHOCTH SIBICHUH TPUPOJIBI
(MeXElHI/I‘-IeCKI/IX, TCIIJIOBBIX, OJOJICKTPOMArnuTHBIX U KBaHTOBBIX);
yYMEHHE Pa3InyaTh SBJICHHUS MO OMUCAHUIO X XapAKTEPHBIX CBOWCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX JAHHOC q)HSI/II-ICCKOC SIBJICHHUC,
YMEHHE PacTO3HABATh MPOSIBICHUE M3YYCHHBIX (PU3MUECKUX SBIICHUM
B OKpYXAaIOIIEM MHUpE, BBIJENSAsS HMX CYLIECTBEHHbIE CBOHCTBA

(mpu3HaKM)

Brnanenue ocHoBaMM TOHSATUWHOTO armapaTta W CHUMBOJUYECKOTO
A3bIKa (PU3UKM M UCTOJB30BAHUE HMX Ui PElleHUs yuyeOHBIX 3a7ady;
YMEHHE XapaKTepH30BaTh CBONCTBA Tel, (UINYCCKUE SBICHUS H

IIPOLIECCHI, UCTIOJB3YS PyHIAMEHTAIbHbIE U SMINPUYECKUE 3aKOHBI

YMeHue onnuceBaTh HU3YYCHHBIC CBOMCTBA TeI U q)nznqecxne SIBJICHUA,

HCIIOJIb3YA (I)I/I3I/I‘-ICCKI/IG BCJIIMYMHBI

Bnagenne ocHOBaMH METOJOB HAay4YHOTO TIO3HaHUS C Y4ETOM
coOJI0IeHHsI TPaBHJI OE30MAaCHOTO TpyJa: HAOIOACHUE (PU3UUECKHUX

SIBJICHUU:




YMEHHE CaMOCTOSITENIbHO COOMpPATh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY
U3 JJaHHOTO Habopa 00OpyAOBaHMS MO MHCTPYKIUH, OMUCHIBATH XOJ
OTbITa U 3alMChIBATh €T0 Pe3yNbTaThl, HOPMYIHPOBATH BHIBObL;
IPOBE/ICHUE NMPSAMBIX U KOCBEHHBIX U3MEPEHUN (PU3MUECKUX BEIUUYUH:
YyMEHHE IUIAHUPOBAaTh HU3MEPEHMs, CaMOCTOATENbHO CcOOMpaTh
DKCHEPUMEHTAJIbHYIO YCTAaHOBKY II0 HWHCTPYKLUMH, BBIYUCIATH
3HAYEHHUE BEJIIMYMHBI U AHAIU3UPOBATH IIOJYYEHHBIE DPE3YJbTATHL C
Y4ETOM 3a/JaHHOU MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUN;
IIPOBEACHUE  HECIIOXKHBIX  OKCIIEPUMEHTAIBHBIX  MCCIIEJOBAaHUM;
CaMOCTOSITEIFHO ~ COOMpPATh AIKCIEPUMEHTANBHYIO YCTaHOBKY H
IPOBOAMTH  MCCIENOBAaHWE IO  MHCTPYKUUHM,  INPEACTABIATH
MOJyYCHHBIE 3aBUCHUMOCTH (PU3MUYECKUX BEIUYMH B BHJE TAOIHIl U
rpaMKOB, yUUTHIBATh IOTPELIHOCTH, AEIaTh BEIBOJbI IO PE3ysbTaTaM

HUCCICcJ0BaHuUs

[ToHumanue  XapakTepHbBIX  CBOHCTB  (usuyeckux  Mojenei
(MaTepuanbHas TOYKa, aOCONOTHO TBEPIOE TEIO, MOAETH CTPOCHHS
ra3oB, XHMJIKOCTeH W TBEPIBIX TeJ, IUIAHETapHas MOJAEIb aToMma,
HYKJIOHHasi MOJEJIb aTOMHOIO $1pa) U yMEHHE NPUMEHATb UX AJs

00BbICHEHUS (PU3UUECKUX MPOIECCOB

YMmenue oOBSACHATH (hU3MUECKHUE IMPOLIECChl U CBOMCTBA Tell, B TOM
Yucli€ W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPHUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIIATh TPUUUHHO-CJICICTBEHHBIC CBS3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3yUEHHBIE CBOICTBA (PU3UUECKHUX

HBHGHHﬁ, (1)I/ISI/II-IGCKI/I€ 3aKOHBI, 3aKOHOMCPHOCTHU U MOACIIN

YMenue pemarts pacuéTHbie 3amaud (Ha 0aze 2 — 3 ypaBHEHUN),
UCIONB3YSl 3aKOHBI U (OpMyIbl, CBsI3bIBatOLIUE (hU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3allMChIBaTh KPaTKOE YCIOBHUE 3aJauH,
BBISIBJISITH HEAOCTAIOUINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIbI,
HEOoOXOouMbIe ISl €€ pelIeHHs, UCIIOIb30BaTh CIIPABOYHBIE JTaHHBIE,
MMPOBOAUTH paCtIéTBI U OHCHHUBATL PCATUCTUYHOCTL IIOJIYYCHHOI'O
3HaYeHUs (U3MYECKOI BEIMUYMHBI, YMEHUE ONPEIENiATh pa3MEepHOCTh

(u3MUeCcKOil BETMUMHBI, TOJy4€HHO! MPU PEIIeHUH 3a/1a4u

YMeHHe XapakTepu3OoBaTh IIPUHLHUIBL  JACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX MHPUOOPOB, U MPOMBIIIJICHHBIX

TCXHOJIOTHYCCKUX IMPOLECCCOB IO UX OIMMCAHUIO, UCIIOJb3Yd 3HAHUA O




CBOMCTBAaX (DM3MYECKUX SBICHUH U HeoOXxoaumble (HU3UIECKUE

3aKOHOMCPHOCTHU

10

YMeHHe UCHONb30BaTh 3HAHUA O (PHU3UYECKHX SBICHUSAX B
MOBCEHEBHOM KM3HU JUIsi oOecriedeHus: O€30MacHOCTH TP
oOpamieHnn ¢ OBITOBRIMH ~ TpuOOpaMH M TEXHHUYECKUMHU
YCTPOMCTBAMH, COXPAHECHUS 3J0POBbS M  COONIOJACHHUS HOPM
HKOJIOTMYECKOTO IOBEJAEHUS B OKpYXKAWOLIEH cpele; MOHUMaHue
HEOOXOJUMOCTH TPUMEHEHHUS TOCTIKEHUN (DU3MKH U TEXHOJIOTHUU

JJI paiuOHAJIBHOTO IIPUPOA0IIOJIb30BaAHUSA

11

OnelT moMcKa, NpeoOpa3oBaHUs M IMpeAcTaBiICHHUs HH(OpManuu
(GU3UYECKOro COAEp)KaHUSI C MCIOJb30BaHUEM HH(POPMALUOHHO-
KOMMYHHMKAaTHUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATh J1OCTOBEPHOCTH
NOJY4YeHHOM MH(pOpMalMM Ha OCHOBE HUMEIOIIUXCA 3HAaHUH W
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB;  YMEHHME  HCIIOJIb30BAaTh  IIPU
BBIMIOJTHEHUM YYEOHBIX 3aJaHUi HAyYHO-TIOMYJISPHYIO JHUTEPaTypy
(bU3UUecKoro cojepKaHus, CIPaBOYHbIE MaTepUallbl, PECYpChl CETH
WutepHer; BiageHne 0a30BBIMH  HaBBIKAMU  TPEOOpa3OBaAHHUS
MHpOpPMALMU M3 OAHOM 3HAKOBOM CHUCTEMBI B JpYyryl0; yMEHHE
co3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHBIE COOOIICHUS Ha

OCHOBE I/IH(i)OpMaHI/II/I 13 HECKOJIbKHMX HCTOYHHUKOB




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA OI'D

IO ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHMS
1 MEXAHUWUYECKUE SABJIEHUA
. Mexanuyeckoe JBWKeHHe. MatepuanbHas Touka. Cucrema  OTcuéra.
' OTHOCUTEIBHOCTD IBHKCHUS
PaBHOMepHOE U HepaBHOMepHOE nBMkeHHE. CpenHsis ckopocTs. Dopmyna yis
1.2 BBIUUCIICHHSI CPEIHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TpAMONMHENWHOE NBH)KEHUE. 3aBUCUMOCTh KOOPIWHATHI Tela OT
BPEMEHH B CITydae paBHOMEPHOTO NPSIMOJTHHEWHOTO JIBFKCHUS:
13 x(t)=x,+vt
I'padmkn 3aBUCHMOCTH OT BpPEMEHH [UIsI TPOEKIUU CKOPOCTH, MPOCKIINH
MepPEeMEeIIeHUS, TYTH, KOOPAWHATHI IPH PABHOMEPHOM MPSAMOJIMHEHHOM
JBUKEHUH
3aBUCHUMOCTh KOOpJAMHATBHI TeJa OT BPEMEHU B CIIy4ae pPaBHOYCKOPEHHOTO
MPSIMOJTMHEHOTO JBVKCHUS
2
Sylf) =vo, #i+ay * ;
2
@opMynbl UISI MPOEKIUU TIEPEMEIICHHs, MPOEKIMH CKOPOCTH U MPOEKIUU
YCKOPEHUS TIPH PAaBHOYCKOPEHHOM TIPSMOJIMHEHHOM JIBHYKCHUH:
1.4 5. (D=uy, - t+a, i
2
U.\'('f) =Up, T4, L,
a,(f) =canst,
U:_.L.: - U-_I: =2a,s,
I'padykn 3aBUCHUMOCTH OT BPEMEHH JIsi MPOCKIUH YCKOPEHUs, MPOCKIINH
CKOPOCTH, TPOCKIIUU TEPEMEIICHUS, KOOPAMHATHI TIPH PABHOYCKOPECHHOM
IPSIMOJIMHEHOM JIBHKEHUU
CBobOogHoe mageHue. PopMyIibl, OMHUCHIBAONINE CBOOOJHOE MaJeHUE Tena o
1.5

BCpPTUKAIA (IIBI/I)KGHI/IC TCJIa BHHU3 WM BBCPX OTHOCUTCIHLHO IMOBEPXHOCTHU

3emnn). I'paduxu 3aBUCHMOCTH OT BpeMEHH ISl MPOEKIUU YCKOPEHHs,




IPOEKIUH CKOPOCTH M KOOPJAMHATHI IPH CBOOOJHOM TMaJIeHUU Tejla IIo

BCPTUKAIU

1.6

CKOpOCTh pPAaBHOMEPHOTO JIBMDKCHHSI Tella IO OKpykHocTH. Hamparienue
CKOPOCTH.
dopmyna A BBIYKCICHHS CKOPOCTH 4Yepe3 PaauyC OKPYKHOCTH U TIEPHOJ
oOpareHus:

2nR

T

HCHTPOCTpeMI/ITCHLHOC YCKOpPCHHUC. HaHpaBJIeHI/IC HCHTPOCTPEMUTCIIBHOI'O

yckopeHusi. @opmyiia i1 BBIYUCICHHUS YCKOPEHUS:

1.7

Macca. IInotHocts BemectBa. @opmyJia sl BBIYUCICHUS TUIOTHOCTH:

_m
P 3

1.8

Cuna — BCKTOPHAaA (bI/ISI/I‘-IeCKa}I BeanunHa. CIIOKEHUE CUIT

1.9

SIBnenue nnepnuu. Ilepssiii 3akoH HeroToHa

1.10

Bropoii 3akoH HeroToHa:

—

F=m-a

COHaHpaBHeHHOCTB BCKTOpaA YCKOPCHH: TCJIa U BCKTOPa CUJIbI, HeﬁCTBYIOIHCfI Ha

TCIIO

B3anmoneiicteue ten. Tpernii 3akoH HeroToHa:

Fy g=-H 5

1.12

TpeHue nokost U TpeHue ckoibxkeHus. Gopmyna 715 BBIYUCICHUS] MOYJIS CUJIBI

TPCHUS CKOJILXKCHUS:




1.13

Hedopmanus Tenma. Ynpyrue u Heynpyrue aegopmanuu. 3akoH yNpyrou

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOI'O TATOTCHUA:

My -1
}-'_ — G . '—_‘—
R i
Cuna TSDKECTH. yCKOpCHI/Ie CB060,Z[HOT0 IHaCHUsA.
qDOpMyJ‘Ia JIA BBIYUCIICHUSA CUJIBI TAXKCCTH B6IH/I3H HOBerHOCTI/I 3eMJ-H/I: F = mg
J_IBI/I)KGHI/IC IIaHCT BOKPYT COJ'IH]_Ia. HepBaH KOCMHYCCKAA CKOPOCTD.

HesecoMocTs u neperpysku

1.15

Nmmynbe Tena — BekTopHas pu3ndeckasi BeTuInHa.
D=mo

I/IMHy.]'ILC cuctemsl Tea. U3MeHeHue HUMITYJIbCA. HMHy.]'ILC CHIJIBI

1.16

3akoH COXPAaHCHUSA UMITYJIbCA JIA 3aMKHYTOI>’I CHUCTEMBI TCII:
D=nyUy +m,U, =const

PeaxkTuBHOE BIKEHUE

1.17

Mexanunueckas padota. @opmyiia a7l BBIYUCICHUS paOOThI CHIIBL:

A=F5cosct

Mexannueckass MOITHOCTD:

1.18

Kunernueckas u MMOoTCHIMAJIbHAsA SHCPIUi. CDOpMyJ'Ia JJIA BBIYHCIICHUA

KUHETHYSCKOU OHCPIruu:

2
mu
B=g

Teopema 0 kuHeTHUECKOU d3Heprun. Popmyia i BHIYUCICHNS TOTCHIMAIBHON




OHEPIruu Te€ja, NOAHATOIrO

Hang 3eMIIEi:

E_ =megh
P i

1.19

MexaHuueckas OHCPIUA:

E:EE'FEP

3aKOH COXpaHEHMsI MEXaHUUeCKOoM sHepruu. @opmyia s 3aKOHA COXPaHEHUs

MEXaHUYeCKOH OHCPIvur B OTCYTCTBUC CHJI TPCHUA: FE = const.

IIpeBpamieHrue MEXaHUYECKOW SHEPTUM IIPY HAJTUYMU CUJIbI TPEHUS.

1.20

[TpocTeie MeXaHU3MBI. «30JI0TOE PABHUIIO» MEXAHUKH.
Peryar. Moment cuisl; M - Fl.

YcnoBue paBHOBECHS pblyara:
M +M, +..=0
[ToaBuxubI 1 HeOABXKHBIN O0510KU. KITJ] mpocThix MexaHU3MOB,

n= Anonesaas

“13&113&1133333

1.21

[aBienue TBEpIOTO TEIA.

q)opMlea JJI BBIYMCJICHUA JaBJICHUA TBép)lOl"O TCIa:

_F
P=g-

JaBnenue raza. ATMocgepHoe AaBleHHE.
I'uppocraTueckoe 1aBieHue BHYTPH KUIKOCTH.

CDopMlea IJI1 BBIYUCJICHUS OABJICHUA BHYTPH KUAKOCTHU!

p=pgh+p_.

1.22

3axoH [lackans. 'mapaBaudeckuii npecc

1.23

3akon Apxumena. DopMmyna IS ONPENCICHHUS BBITAJIKUBAIOIICH

ﬂeﬁCTBYIOHleﬁ Ha T€CJIO, HorpyméHHoe B JXUAKOCTH UJIN I'a3:
F_i_I:ﬁ_ = ng

Vcnosue nnaBanus tena. [InaBanme CyZI0B M BO3QYyXOIlIaBaHUEC

CHIIBI,




1.24

Mexanuveckue KoseOaHus. AMIUIMTYAa, TEPUOJ W YacToTa KOJeOaHUM.

CDopMlea, CBA3bIBarOIad 4aCTOTY U IEPUOJ KOJIeOaHMIA:

1.25

Matematuueckuii M TPY>KUHHBIA MasTHUKU. [IpeBpaiieHue sHeprud mpu

KOJIEOATEIBHOM IBUXKEHUU

1.26

3aryxatomue konebanus. Bernyxaennsie konedanus. Pesonanc

1.27

Mexannueckue BOIHBI. [IpomonbHble W monepedyHble BOJHBI. J[JIMHA BOJIHBI U

CKOPOCTB PacCIpOCTPAHEHUS BOJHBIL:

h=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’k€HUE 3BYKOBOH BOJIHBI Ha TpPaHMIIE

IByX cpell. IHppa3ByK U yIbTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepenne cpeaHeil MIOTHOCTH BELIECTBA; apXHUMEIOBOM CHIIbI; JKECTKOCTH
NPYXUHBL; KO3(PUIMEHTa TPEHUsI CKOJIbKEHUS; pabOThl CHJIbI TPEHUS, CUJIbI
YOPYTOCTH; CpeIHEH CKOPOCTH IBMKEHHsI Opycka MO HAKJIOHHOM IUIOCKOCTH;
YCKOpEHHUsT Opycka Npu IBUKCHUH TI0 HAKIOHHOW IIOCKOCTH; YacTOTHI H
nepuofa KoyieOaHUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M MepHoja
KoJICOAHUH TPYKUHHOTO MasiTHUKA; MOMEHTa CHJIbI, ICHCTBYIOLIETO HA PhIYar;
paboThl CWJIBI YNPYrOCTH TIPU TOIBEME Tpy3a C TMOMOIIBI HEMOJBHKHOTO
O5oka; paboThI CUIIBI YIPYTOCTH MPHU MOABEME Ipy3a C MOMOIIBIO MOABHKHOTO
OJ0Ka.

HccnenoBanue 3aBUCMMOCTH apXUMEIOBOW CHIJIBI OT 00BbEMa MOTPYKEHHOM
YaCTu TCJIa U OT INIOTHOCTH XKHUAKOCTHU, HC3aBUCUMOCTHU BLITaJIKI/IBaIOIJ_[ef/'I CHUJIbI
OT MaccChl TeJa; CUJIbl TPEHUS CKOJIBXKEHUS OT CHUJIbl HOPMAJIbHOIO JaBJICHUS U OT
pOZia MOBEPXHOCTH; CHJIBI YNPYrOCTH, BO3HHUKAIOIIEW B MPYXKUHE, OT CTEIECHU
nedopmaluu NpyKUHBI, YCKOPEHUsT OpycKa OT yria HAaKJIOHa HaIpaBJIsSIONIEH;
nepuoa (4acToThl) KoueOaHU HUTSHOTO MasTHHKA OT JJIMHBI HUTH, NEpUoAa
KoJIeOaHUH TMPYKMHHOTO MAasTHHUKA OT MAacChl Tpy3a U KECTKOCTH TPYKUHBI;
UCCJIEIOBaHNE HE3aBHUCHUMOCTH IepHoJia KoJieOaHU HUTSHOTO MasTHHUKA OT

Maccsl Ipy3a. [IpoBepka ycinoBus paBHOBECHs ppluara

1.30

QDusuueckue s61eHUsA 6 npupoode: TIPUMEPHl IBWXKEHHUS C Pa3INYHBIMU
CKOPOCTSIMM B JKMBOUW M HEKUBOM MPUPOE, AEHCTBUE CUJIBI TPEHUS B IPUPOJAE U

TCXHUKC, TPWJIHWBBI MW OTJIHBBI, ABHXCHUC TIJIAHCT ConHeyHOH CHUCTCMBEI,




PCAKTUBHOC JABUKCHHC JXKUBBIX OPraHU3MOB, pbI4aru B TCJIC YCJIOBCKA, BJIMAHHC
aTMOC(I)CpHOI“O JIaBIICHUS Ha >KHUBOH OpraHu3M, IIJIaBaHUC pLI6, BOCIIpHUATHUC

3BYKOB JKMUBOTHBIMHU, 3EMJICTPSACCHUC, ceiicMUYecKue BOJIHBI, IYHaMH, 3XO

1.31

Texuuueckue ycmpoticmea: CUAIOMETP, NATYMKU TOJIOKEHUS, PACCTOSHUS W
YCKOpPEHHUs, NWHAMOMETp, TMOAIIMWIHUKHA, PaKeThl, pblYar, MOABWXKHBIA U
HETIOJIBIKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCThIC MEXAaHHU3MBI B OBITY,
COOOIIAIOITUECS COCY/Ibl, YCTPOHMCTBO BOJOMPOBOJA, THAPABIUYSCKUN Ipece,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,

UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHWA
OCHOBHBIE  TIOJIOKEHHUSI  MOJICKYJISIPHO-KUHETHUYECKOM  TEOPUHU  CTPOCHUS
2.1 BemecTBa. Mojenu TBEPIOTO, KHUAKOTO U ra3000pa3HOTO COCTOSHUMN BEIECTRA.
Kpucrannmaeckue u amopdnbie Tena
27 JBwxkenue wyactury BemiecTtBa. CBSI3b CKOPOCTH JABWKEHHUS YaCTHI[ C
' Temmeparypoi. bpoynosckoe aBmxenue, nuddysus
2.3 CMauvBaHME U KallUJUISIPHBIE SIBJICHUS
2.4 TennoBoe pacHIMpeHne U CxKaTue
2.5 TennoBoe paBHOBECHE
26 BryTtpennss sueprus. PaGota m Teromepenada Kak CrocoObl HM3MEHEHHUS
. BHYTPEHHEN YHEPrun
2.7 Bunpl Teruonepeaaun: TemIoONpoOBOAHOCTb, KOHBEKIINS, U3TyUCHUE
HarpeBanue wu oxnaxnaenue Ten. KonudecTBo — TEIIOTHL. Y ielbHAs
TEIMIOEMKOCTb:
2.8 ; :
O=cmlt,—1)
3aKOH COXpaHEHHUs SHEPrUM B TEIUIOBBIX IMpolleccax. YpPaBHEHUE TEIIOBOTO
Oamanca:
2.9
O +0, +..=0
Ucnapenne u xonpeHcauus. M3MeHeHHMEe BHYTpPEHHEH »HEpruM B mpoLecce
510 WCTIApeHUs1 W KOHJAEHcauuu. KuneHue KUAKOCTH. YAenbHas TeioTa

napoooOpazoBanus: L = O/m




2.11

Brnaxnocts Bo3myxa

[InaBnenme w Kpucrasumsanus. V3MeHeHHe BHYTPEHHEW DJSHEpPIuM IIpH

IJIABJICHUU U KpUCTAJIIM3AallH. VY aenpHas TE0Ta IJIaBICHUS:

2.12
A=2
I
BHyTpeHHss sHEprus cropanus TOIUIMBA. Y iejbHasl TeIJI0Ta CrOPaHus TOIINBA:
2.13 q=0/m
2.14 [Tpuniuns! paboTs! TermioBbix apurarenei. KI1/[ TemnoBoro nuraresns
IIpakmuyeckue pabomul
N3mepenne yaenbHON TEIIOEMKOCTH METaUIMYECKOro LMIMHAPA; KOJIWYeCTBa
TEIUIOTHI, MOJYYEHHOTO BOAOH KOMHAaTHOH TemmepaTrypbl (PUKCHpPOBaHHON
Macchl, B KOTOPYIO OIyIIEH HarpeTblii LWINHAP; KOJUYECTBA TEIJIOTHI,
2.15 OTIAHHOTO HAarpeThiM HWJIMHAPOM, MOCJIE OMYyCKAHUS €ro B BOAY KOMHATHOH
TEMIIEPATYPbl; OTHOCUTENBHOM BIIAXXHOCTU BO3/yXa; YJIEIbHONW TEIMJIOTHI
I1aBieHuss Jipaa. MccnenoBaHue W3MEHEHHUsT TEMIIEpaTypbl BOJbBI  IIPH
pa3IMYHbIX YCIIOBHSX; SBJICHMS TEIUIOOOMEHA NMPH CMELIMBAHUM XOJOJHOH M
ropsiuel Bo/ibl; poliecca NCIapeHus
QDusuueckue A61eHUs 6 npupode: TIOBEPXHOCTHOE HATSKEHUE U KallWJUIIpHBIC
2.16 SIBJICHUS B NPUPOJAE, KPUCTAILIBI B mpupoje, uainydenne ComHia, 3aMmep3aHue
BOJI0EMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa, MHEs, CHEra
Texnuueckue ycmpoticmea: KalWuUIApbl, IPUMEPB! UCIOJIb30BaHUS KPUCTAILIOB,
517 KHUJIKOCTHBIM TEPMOMETp, NAaTUUK TEeMIIepaTyphl, TEPMOC, CHCTEMa OTOIUICHUS
' JIOMOB, TMTPOMETPBI, ICUXPOMETp, MapoBas TypOuHA, ABUraTelb BHYTPEHHETO
CrOpaHus
3 OJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1 Onextpu3zanus Tei. J[Ba BUaa 3JeKTPUUECKUX 3apsiioB
3.2 B3aumopeiicTBue 3apsykeHHBIX Tell. 3akoH Kyiiona
33 3aK0H COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
34 Onektpuueckoe mnone. Hanpsx€HHOCTh anekTpudeckoro mnousd. [lpuHumn
' CYNEPIO3UINHU SJIEKTPUYECKHX MOJIeH (Ha Ka4YeCTBEHHOM YPOBHE)
35 Hocurenu »snektpudeckux 3apsiaoB. JleWcTBHE SIEKTPUYECKOrO TMOJsA Ha

QJICKTPHUYCCKUC 3apAbl. HpOBO,Z[HI/IKI/I " IUSJICKTPUKHU




[TocToAHHBIN IEKTpUYECKHUI TOK. JeicTBUS AneKTprudeckoro Toka. Cuia Toka.

Harnpsoxenue.
3.6 I=q/t,U=A4/4
DJIEKTPUYECKOE COMPOTUBIICHHUE. Y ACIBHOE DJIEKTPUUECKOE COMPOTHUBIICHUE:
3.7 R =pl/S
18 3akon OMa a1 yyacTka aiekrpudeckoid nenu: I = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
e TT—TT T. p_
J.I :Ijq '[r —'[,1 _'[r"}-. R—Rl —R?
3.9 [TapannensHOE COEqMHEHUE TPOBOJHUKOB PABHOTO COITPOTUBIICHHUS:
R
U=U;;I=I+1I;R=—.
] B . 2
CwMmeliaHHbIe COEIMHEHHS IPOBOAHUKOB
3.10 Pabota u momHoCTh 2nekTpudeckoro toka. 4 = Ult, P = Ul
3akoH Jlxoyns — Jlenna:
3.11 2
. Q=I"-R-t
312 OneiT Opcrega. MarHuTHoe MoJie MPSMOTO MPOBOJHUKA C TOKOM. JIMHUM
MarHUTHOW UHAYKIHUH
313 MarauTHOoe T1OJIe TOCTOSIHHOTO MAar"HuTa. BjzamMoaelcTBHE ITOCTOSHHBIX
MarHuToB
3.14 JlelicTBME MAarHUTHOTO ITOJIS1 HA POBOJHUK C TOKOM
3.15 Omneitel @apanes. SABneHue snekTpoMarauTHON uHAYKUUK. [IpaBuno Jlenna
IIpaxmuueckue pabomul
N3MepeHne  BIEKTPUYECKOTO  CONPOTUBJIEHHS  PE3UCTOPA;  MOIIHOCTH
316 ANEKTPUIECKOTO TOKA; PAOOTHI AJEKTPUIECKOTO TOKA.

UccnegoBanue 3aBUCUMOCTH CHUJIBI TOKA, BO3HHUKAIOIIETO B TMPOBOJHUKE
(pe3ucTopsl, TaMIIO4Ka), OT HAMPSKEHHs] HAa KOHIIaX MPOBOJHHUKA; 3aBUCUMOCTHU

CONMPOTHUBJICHUA OT IJIMHBI IPOBOAHHMKA, ITNIOIIAAW CTr0 HMOICPCYHOI'0 CCUCHUS U




YACJIBHOT'O COIIPOTUBJICHHUA.
HpOBepKa npaBujia Ui 3JICKTPUYCCKOTO HAIIPAKCHHA IMPU TTOCICAOBATCIIBHOM
COCAMHCHHUU IIPOBOJHUKOB; IIpaBHJia I CHIIBI 3JICKTPHUYCCKOIO TOKa IIpU

nmapajjiCJibHOM COCAMHCHHUU ITIPOBOAHHUKOB (pCSI/ICTopH nu naMnqua)

Qu3uueckue sA61eHUA 6 Npupode: DSICKTPUUECKUE SIBICHHUS B aTrMocdepe,

3.17 AIIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE TOJIe 3eMJIH, Apeiid MOII0COB,
POJIb MArHUTHOTO TOJISL U1 KU3HU Ha 3emile, OJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3JIEKTPOCKON, aMIepMeTp, BOJIbTMETP, peocTarT,
CU€TUMK  DIIEKTPUYECKOH  SHEPruH,  DIEKTPOOCBETHTEIbHBIE  MPUOOPHI,
3.18 HarpeBaTesbHbIE AIEKTPONPUOOPHI (mpumepsr), ANEKTPUYECKHUE
IIPEIOXPAHUTENH, JJIEKTPOMArHuT, J3JEKTPOJBUTATENb IIOCTOSIHHOIO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 OnexkTpoMarHuTHbIe BOJHBIL. [1Ikana 351eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas monensb cBeta. [IpsimonnHeliHOe pacipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkano
3.22 [Ipenomienue cBeta. 3aKOH IPEIOMIICHUS CBETA
3.23 Hucnepcus ceera
394 Jlunza. Xoxa nyueit B nuH3ze. POKyCHOE pacCTOsHHE JUH3bI. OnThueckas cuiia
' muH3bl: D = 1/F
3.25 I'ma3 kak ontuyeckas cucrema. OnTuyeckue mpuodopb
IIpakmuueckue pabomul
M3mepeHue ONTHYECKOW CHIIBI COOMpArouiei JHH3bI; (POKYCHOTO PACCTOSHUS
coOuparomeid JHH3bl (10 CBOWCTBY paBEHCTBA pa3MepoB MpeaMmeTa U
n300pakeHusl, KOrja MpeaMeT PacHojoXeH B JIBOWHOM (oOKyce), Mmoka3aTess
3.26 MIPEIOMJIEHUS CTEKIA.
HccnenoBanue cBoicTBa M300paXKeHUs, OITYYEHHOTO € TIOMOIIbIO cOOMparoIeit
JUH3BI; M3MEHEHWs (OKYCHOTO pAcCTOSHHS JABYX CIIOKEHHBIX JIMH3;
3aBUCUMOCTH yTJ1a MPEJIOMIIEHUS] CBETOBOI'O JIyya OT yIUla IaJeHHs Ha TPaHuUlle
«BO3JlyX — CTEKJIO»
197 Qusuueckue senenus 6 npupode. 3atmenus ConHua u JlyHbl, 1BeTa Ted,
' ONTHYECKHE SBJICHUS B aTMochepe (1BeT Heba, pedpakiius, paayra, MUPax)
308 Texuuueckue ycmpoucmea: OUYKH, TIEpUCKON, (oToammapar, ONTUYECKUE
. CBETOBO/IBI
4 KBAHTOBEBIE SABJIEHUA




PannoaktuBHOCTh. Anb(a-, OeTa-, raMma-u3inydeHus. Peaknuu anbda-u Oera-

4.1
pacnaga

4.2 OmneiTel Pe3epdopaa o paccesauro anbda-vactuil. [Inmanerapras Moaens aToma

4.3 CocraB aromHoro sigpa. M3otormnsl

4.4 [lepuron momypacmnaga aTOMHBIX SA€P

4.5 SnepHble peakivu. 3aKOHbI COXPAHEHUS 3apsiIOBOTO U MAaCCOBOTO YHCE
Qusuyeckue s6leHUs 6 Npupode. €CTECTBEHHBIM PpPaTUOaKTUBHBIA (DOH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTHUBHOE W3JIYyUYECHHUE TMPUPOJIHBIX MHUHEPAIIOB,
JIEWCTBHUE PAJUOAKTUBHBIX M3TyUYEeHU HA OpPTraHU3M UYeIOBEeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOII, MHIWBUAYaJIbHBIM JTO3UMETp, Kamepa

BuiibcoHa, siiepHast JHepreTuka




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

» Gusuka: 7-i kaacc: 0a30BbIN YPOBEHb: YUeOHUK; 3-€ U3JjaHue, epepadoTaHHOe
[Tepormkun .M., IBanoB A.M. AxunonepHoe o61iecTBo «M31aTenbcTBoO
«IIpocBemieHue»

» ®usnka: 8- kimacc: 0a30BbIN ypPOBEHb: YUEOHHK; 3-€ U3/1aHue, epepaboTaHHOe
[leprimkua .M., iBanoB A.U. AknmonepHoe o61miecTBo «M3maTeabcTBo
«IIpocBemienue»

» Gusuka: 9-i kiacc: 6a30BbIM YpOBEHb: YU€OHUK; 3-€ U3JaHue, nepepaboTaHHoe
[leprrmkun UM., I'ytauk E.M., UBanoB A.U. u ap. AKlMOHEpHOE 00IIIECTBO

((HB,ZI&TCJII)CTBO ((HpOCBCHleHI/IG»

METOANYECKUE MATEPHUAJIBI JIJIS1 YUUTEJISA
edDusuka. 7 kiacc. Meroanueckoe nocooue / isanos A. U.
dusuka. 8 kitacc. Meroanueckoe nocooue / isanos A. U.

dDusuka. 9 xkitacc. Meroanueckoe nocooue / isanos A. U.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

bu6mnorexa IJOK
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