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JIOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKe HAa YpOBHE OCHOBHOTO 00miero oOpa3oBaHMs
COCTaBJICHA Ha OCHOBE IOJIOKEHUU M TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepaibHON paboyell mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenopaBanus yueOHoro npeamMera «Ousnkay.

Conepxanue mporpaMmbl MO (U3MKE HaAMpaBieHO Ha (GopmMupoBaHHEe
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOMIMXCS W OpPraHU3alUI0 H3yYCHUS
bU3UKK Ha JIeSITEIHLHOCTHOM OCHOBe. B mporpamme mo ¢u3MKe y4UTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mnpeamera B peanusauuu tpedoanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METAINPEAMETHBIM pe3yJbTaTaM 00yUYeHUs, a TAKXKE
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX yYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'O 00IIIETO 00pa30BaHUsI.

[Iporpamma no ¢gu3nke ycraHaBIMBAET pacrpeeieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (10 Kjaccam), MpejyraraeT MPUMEPHYIO MOCIEI0BATeIbHOCTh
U3YUYEHHUSI TEM, OCHOBAaHHYIO HA JIOTMKE pa3BUTHUS MPEIMETHOTO COAECPKaHUSA U
y4€Te BO3PACTHBIX 0COOCHHOCTEN 00yYaroIIXCsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LENIbIO OKa3aHUS METOJAMYECKOU
MIOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4EOHOMY TIPEIMETY .

®dwusrka ABIIETCS CUCTEMOOOPA3YIOITUM /ISl €CTECTBEHHOHAYYHBIX YUeOHBIX
PEIMETOB, TOCKOJIbKY (U3WYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUHN, UW3yyaeMbIX XUMHUEH, OHOJOTHEH, acTpoHOMHEH U (PU3HUECKON
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAYYHYIO KapTUHY  MHUpa,
NPEeNIOoCTaBIsieT Hambojee SCHbIE O0Opas3lbl MPUMEHEHUsS HAay4YHOTO MeEeTojAa
MO3HAHUs, TO €CTh CI10c00a MOyYEHUs! JOCTOBEPHBIX 3HAHUM O MUDE.

Onna w3 raaBHBIX 3a7a4 (U3UUECKOTrO 00pa3oBaHHUS B CTPYKType OOIIEro
00pa3oBaHUsI COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAMOTHOCTU U
WHTEpEca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usukun Ha 0a30BOM YpOBHE IMpEANoiaraeT OBJAJICHUE
CICAYIOIIUMH KOMIIETCHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
TPaMOTHOCTB:

e Hay4YHO OOBSCHSTH SIBJICHHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIIEIOBAHNUS;

e HHTEPNPETHPOBATH  JIAaHHBIE W HCIOJIb30BaTh  HAYYHBIE
JI0OKa3aTEeIbCTBA JJIs TOJTYYEHHS BHIBOJOB.

Henun wu3yueHus (U3MKH HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenensl B KoHueniuu mnpenoaaBaHus ydeOHoro npeamera «®Duszuka» B
oOpa3oBaTeNnbHbIX oOpraHuzainusix Poccuiickoit @eaepainuu, peann3yOMNUX
OCHOBHBIE  00111€00pa30BaTelbHbIE MPOTPAMMBI, YTBEPKAEHHOW pEIICHHEM



Konnerun Munucrepctsa npocsenienust Poccuiickoit denepanuu (mpoTokon oT 3
nexadps 2019 r. Ne [1K4BH).
Heau uzyyeHus: pu3MKM:

NpUOOpETEHHE HHTEpeca W CTPEMIICHHS OOydYaroluxcs K Hay4YHOMY
W3YUYEHUIO TPUPOMABI, PAa3BUTHE WX HHTEIJICKTYAJIbHBIX U TBOPUYECKUX
CHOCOOHOCTEH;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (HOPMHUPOBAHUE
MCCJIEIOBATEIbCKOTO OTHOIICHUS K OKPY>KAIOLIUM SIBIICHUSIM;
dbopMupoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjibTaTa H3y4YeHUs
OCHOB CTPOCHHSI MaTepuu U PyHIaMEHTAIbHbBIX 3aKOHOB (DH3UKH;
dbopMupoBaHUEe MPEJICTABICHUN O pOiau (U3MKHU ISl PA3BUTHUSL JPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MpPEACTaBIEHUMA O  BO3MOXKHBIX  chepax  Oyayuen
po¢eCCHOHATILHON JICITCIIPHOCTH, CBSI3aHHOW ¢ (DM3MKOM, IMOJTOTOBKA K
JadbHeHIeMy 0OyUYeHHIO B 9TOM HaIpaBJICHUH.

JlocTwkeHrne 3THUX IIeJeH mporpamMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO
00111ero 00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

OpUOOpeTeHHe 3HAHWM O JUCKPETHOM CTPOEHHMH  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

npuoOpeTeHre YMEHUN ONMUCHIBATH U OOBSACHATH (DU3UUECKHUE SIBICHUS C
UCIIOJIb30BAaHUEM NOJIYUCHHBIX 3HAHUN;

OCBOGHHME METOJOB pEIICHHUS NPOCTEHIIMX PAcUE€THBIX 3a1ady ¢
UCTIOJIb30BaHUEM buznyeckux MOJIENeH, TBOPUYECKUX u
MPAKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

pa3BHUTHE YMEHUN HAOMIOAATh IPUPOIHBIEC SBICHUS U BHITOIHITH OTBITHI,
nabopaTtopHble  pabOThl U AKCIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C
UCTIOJIb30BaHUEM HU3MEPUTEIBHBIX MPUOOPOB;

OCBOEHHE NMPUEMOB PaboOThl ¢ MHPOpMaluen (HU3MIECKOro COJEpIKaHMUS,
BKJIFOUYasi HHPOPMAIMIO O COBPEMEHHBIX JOCTIKCHUAX (U3UKU, aHATIU3 U
KPUTHUYECKOE OLIEHUBAaHUE HH(POPMAIIHH;

3HAKOMCTBO €O cepaMu IpodecCHOHATBLHON NeSITEIFHOCTH, CBA3aHHBIMU
¢ (U3MKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTHKEHHUSIX (PU3UUECKON HAyKH.

Ha u3yuenne ¢usuku (0a30BbI ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOLIETO

oOpazoBanust oTBoauTCs 238 yacoB: B 7 kjacce — 68 yacoB (2 4aca B HEJIENIO), B 8
kiacce — 68 yacoB (2 yaca B Heaenmo), B 9 kinacce — 102 gaca (3 daca B HEJEINIO).

[Ipennaraemspiii B mporpamme 1mo Qu3MKe NMepeueHb JIabOpaTOPHBIX PaboT U
OTIBITOB HOCUT PEKOMEH/IaTEIbHBIN XapaKTep, YIUTENb JIeJacT BIOOP MPOBEICHHUS



7ab0paTOpHBIX PAbOT M ONBITOB C YYETOM HMHAMBUAYaJIbHBIX OCOOEHHOCTEMH
oOyyJaroniuxcsi, CuckKa HKCIEPUMEHTAIbHBIX 3a/laHUi, MpeJIaraéMbIX B paMKax
OCHOBHOTO rOCYJIapCTBEHHOTO 3K3aMeHa Mo (U3HKE.



COJEPKAHME
OBYUYEHMUS 7 KJIACC

Paznen 1. @usuka v €€ posib B NO3HAHUM OKPY KAIONIEr0 MHUPA.

®dusuka — Hayka o npupone. fBienus npupoabl. PU3MUYECKUE SIBICHUS:
MEXaHUYECKUE, TEIUIOBBIE, JJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dusnueckne BenuuuHbL. 3Mepenne Qusmueckux BeauuuH. DuU3NUYECKHE
npubopsl. [lorpemHocts n3mMepennii. MexayHapoaHasi CUCTeMa €IUHUIL.

Kak ¢wusuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4YalOT M[PUPOLY.
EcrecTBeHHOHAY4YHBI METOJ] TO3HAaHUSA: HAOJIOJEHHE, IMOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBI)KEHHUE THIIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, 0ObSICHEHHE
HabOoaaeMoro sBienus. Onucanue GU3NYECKUX SBJICHUN C TOMOIIBIO MOJIENEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIUIOBBIC, DJJEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SBJICHUSL.

2. ®usnyeckue NpuOOPHI U MPOLEaypa IPSIMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM PUOOPOM.
Jlabopamopnuie padbomosl u onvimel.
1. OmpeneneHre LEHBI AEJIEHUS IIKaJIbl U3MEPUTEIBHOIO MTPUOOPA.
2. H3mepeHue pacCTOSHUM.
3. U3mepenue o0bEMaA )KUIKOCTU U TBEPAOTO TENA.
4. OnpeneneHue pa3mMepoB MaJbIX TEIL
5. M3mepenue temreparypsl NpPHU IMOMOIIM JKAJIKOCTHOTO TEPMOMETpa M
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue ucciaenoBaHus IO MPOBEPKE THIIOTE3bI: NAIBHOCTH MOJIETA
HIapyKa, MyIEeHHOIO0 TOPU30HTAIILHO, TEM OOJiblle, YeM OOJIblle BHICOTA
ITyCKa.

Paszpnes 2. IlepBoHayaiibHble CBEACHUS 0 CTPOCHHH BellecTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, HX pasMepbl. OmbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BELIECTBA.

JIBxkenne dacTtul BemecTtBa. CBsI3b CKOPOCTH JIBMDKEHUSI 4YacCTHUI[ C
TeMmreparypoil. bpoyHoBckoe nBwkenue, auddysus. BzanMmonelcTBue 4acTuil
BEILIECTBA: IIPUTSKEHNUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHMS BEILECTBA: CTPOCHHUE Ta30B, XKUAKOCTEN W TBEPIBIX
(KpUCTAITMYECKUX) Tell. B3auMoCBsi3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSAX M UX aTOMHOMOJIEKYJIAPHBIM cTpoeHueM. OcOOEeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

JHemoncmpayuu.

1. HaGmrogenue OpOyHOBCKOTO JIBUXKEHUSI.



2. HaGmonenue nuddysun.
3. HaOmionmenne  siBjeHMil,  OOBACHSIONIMXCA  MPUTSDKEHUEM WK
OTTAJIKUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnuie padbomul u onvimel.

1. Ouenka JuaMeTrpa aroMa METOAOM pAIOB (C  HUCHOJIb30BAaHUEM

dboTorpaduii).
2. OmnbIThI 110 HAOJIOICHUIO TETNIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO AEUCTBUS CUJT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:keHHe U B3aUMOAelCTBHE TeJl.
MexaHnnueckoe JBHKEHHE. PaBHOMEpHOE M HEPaBHOMEPHOE [IBUIKEHUE.
Cxopoctb. CpenHsAsi CKOPOCTh MPHU HEPABHOMEPHOM JBUKEHUU. Pacyér mytu u
BPEMEHHU JIBUKEHUS.
SBnenne wHepuuu. 3aKOH MHepuuH. B3anmoneiicTBue Tel Kak MpPUYMHA
U3MEHEHUsSI CKOPOCTH JIBIDKEHHUs Tel. Macca kKak Mepa HWHEPTHOCTU TeJa.
[InoTHOCTH BemiecTBa. CBSI3b TUIOTHOCTU C KOJUYECTBOM MOJIEKYJl B €IUHHUIIC
00BEMa BelecTna.
Cuita kak XapakTepucTUKa B3aumojaeucTBus Ten. Cuia ynpyrocTd U 3aKOH
['yka. VI3MepeHne CUiibl ¢ TTOMOIIBI0 JUHAMOMETpa. SIBJICHUE TATOTCHUS M CHUJIa
TskecTH. Criia TSKEeCTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. Cnoxenue
CWJI, HAMpPABJIEHHBIX MO OAHOM mpsiMoil. PaBHOAelcTByOmas cui. Cuna TpeHus.
TpeHue CKOJbKEHHS U TPEHUE NOKOs. TpeHue B MpUpPOAE U TEXHUKE.
Hemoncmpayuu.
1. HaGmrogeHne MexaHMUeCKOro JIBUXKEHUS TeJa.
2. H3mMmepeHne CKOpOCTH NPSIMOJIMHENHOTO IBUKEHHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HaOmroneHnve u3aMeHeHUs: CKOPOCTH MPHU B3aUMOJICHCTBUU TEIL.
5. CpaBHEHHE MacC M0 B3aUMOJEHCTBUIO TEN.
6. CrnoxxeHue cuj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopnuie pabomoul u onvimel.
1. OmpezeneHue CKOPOCTH PABHOMEPHOTO JIBIKEHHUS (IIaPUKa B KUIAKOCTH,
MOJIEIN AJIEKTPUUECKOr0 aBTOMOOWIISI U TaK Jlajiee).

2. OmpeneneHne CpeHEN CKOPOCTU CKONBKEHHS OpycKa WM IapuKa 1o
HAKJIOHHOM TIJIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPIOTO TeEa.

4. OmbITHI, NEMOHCTPUPYIOIIKUE 3aBUCUMOCTh pacTsiKeHUs (AedopMaiinn)
MPY>KUHBI OT MIPUIIOKEHHOM CHIIBL.

5. ONBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIbI TPEHUSI CKOJBKEHUS OT
BECa TEJa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paszpnes 4. JlaBiieHue TBEPABIX TeJl, dKMAKOCTEH U ra30B.



Hasnenue. CriocoObl yMEHBIIIEHUS! U YBETUYCHUS J1aBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBjeHUs raza oT o0bEéma, Temmneparypsl. llepenaua paBneHwus
TBEPJIIMU TEJIaMH, KUIKOCTAMU U razamu. 3akoH I[lackans. [lneBMaruueckue
MaIuHbL. 3aBUCUMOCTh JaBJICHUS JKUJIKOCTH OT TiyOuHbl. ['mapocraTmdeckuit
napanokc. Coobiarommuecs cocyabl. [ 'uapaBinueckue MEXaHU3MBI.

AtMocdepa 3emun u armocepHoe AamieHue. [IpuuuHBI CyliecTBOBaHMS
Bo3aylIHON oOosnouku 3emnu. OnwiT Toppuuermnu. M3mepenue atMmocdepHOro
JaBJICHUA. 3aBUCUMOCTb aTMOC(HEpPHOr0 JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpubGops! 17151 M3MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JleficTBUE KMAKOCTU Y ra3a HA MOTPYKEHHOE B HUX TeJO. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxomnnaBanue.

JHemoncmpayuu.
3aBUCHMOCTb JABJIEHUS ra3a OT TEMIIEPATyphI.

[Iepenaua naBineHUs )KUIKOCTBIO U Ta30M.

Coobmaromuecs CoCy/ibl.

I'mopaBnuyeckuii npecc.

[IposiBnenue neicTBusi aTMOCPEPHOTO TABICHHUSL.

3aBUCUMOCTh BBITAIKUBAIONIEH CUJIBI OT 00bEMa MOTPYKEHHON YacTu
T€Ja U IJIOTHOCTH JKHJIKOCTH.

PaBeHCTBO BhITATKUBAIOIIEN CHIIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YCJIOBHE IUIaBaHMs TEJ: IUIABAHUE WUIIU MTOTPYKEHUE TENI B 3aBUCUMOCTH
OT COOTHOIIIEHUS IIIOTHOCTEM TENA U JKUIKOCTH.

Jlabopamopnwie padbomosl u onvimel.

1. HccnepoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOM B
KUJKOCTb YaCTH TEJIA.

2. OmnpeneneHue  BBITAIKUBAIONIEH  CWIbL, JICMCTBYIOLIEHW Ha  TENO,
MOTPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCMMOCTH BBITAIKUBAIOIICH CHJIbL, JICHCTBYIONICH Ha
TEJIO B )KUAKOCTH, OT MAcChl TeJa.

4. OnbITbl, JAEMOHCTPUPYIOIIAE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHIIBL,
JNEUCTBYIOLIEH Ha TeJIO B JKUAKOCTH, OT 00bEMA MOTPYKEHHOU B
JKUJIKOCTh YaCTH TE€Ja U OT INIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeomeTrpa WIM KOHCTPYUPOBAaHUE JIOAKU U
OIIpEIeNIEHUE €€ TPY30MOABEMHOCTH.

Pa3zpnes S. PaboTra u MOIIHOCTB. JHEpPrusl.

Mexanunueckasi padota. MOIIHOCTb.

[IpocTthie MexaHU3MBbI: pblyar, OJOK, HAaKJIOHHAs IUIOCKOCTh. IlpaBuio

paBHOBecus pbluara. l[IpuMeHeHHMe mpaBuja pPaBHOBECHS pblyara K OJIOKY.
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«3o0n0otoe mpaBuno» MexaHuku. KIIJ[ mpocteix wmexaHuzmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTrnueckas W TOTEHUHMAJIbHAs DHEPTHS.
[IpeBpalnieHre 0qHOTO BUIa MEXAHUYECKON SHEPTrUM B APYTroM. 3aKOH COXPAHEHUS
SHEPTrUM B MEXAHUKE.

JHemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimel.

1. Ompenenenue pabOThI CHIIBI TPEHUS NIPU PABHOMEPHOM JBIKEHUU Telia

10 TOPU30HTAIBHON ITOBEPXHOCTH.
2. HccnenoBaHue yclIOBUM PAaBHOBECHS phluara.
3. M3zmepenne KIIJ] HAKITOHHOM TIOCKOCTH.

4. V3yueHue 3aKOHA COXpaHEHUS MEXaHUYECKOU SHEPTHH.
8 KUIACC

Pa3nea 6. TenioBbIe IBJICHHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYISIPHOKUHETUYECKOU TEOPUH.

Mopenu TBEPAOTO, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammmueckue u amopdusie tena. OObsiCHEHHE CBOWCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE TMOJIOKEHUH MOJEKYJIIPHO-KHHETUYECKON TEOpHH.
CmaumnBaHKe U KamWUISIpHBIE siBJICHUS. TermioBoe pacliupeHue U C:KaThe.

Temneparypa. CBs3b TemmepaTypbl CO CKOPOCTBIO TEILUIOBOTO JIBHKEHUS
yacTull. BuyTtpenHsas sHeprus. CnocoObl HM3MEHEHUsI BHYTPEHHEH SHEpruu:
Terionepeaada u COBEpLIEHUE paboTHI. Bunpr TEIUIONEepEAAYn:
TEIUIONPOBOIHOCTh, KOHBEKIIHS, U3IIyUYCHHUE.

KonuvectBo TemnoTsl. YenbHas TEIUIOEMKOCTh BelIiecTBa. TermiooOMeH H
TEMJIOBOE paBHOBecHE. YpaBHEHUE TerioBoro Oananca. [lnaBienue wu
OTBEPACBAHHE KPUCTAUIMYECKUX BELIECTB. YJAENbHAsA TEIUIOTA ILJIABJICHMUS.
[TapooOpazoBanue u konaeHcauusa. Mcnapenue. Kunenue. YjaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIEHUS OT aTMOC(HEpHOTro
JABJICHUS.

BrnaxHocTh BO3IyXa.

OHeprus TOILIMBA. Y IeJIbHAs TEII0Ta CTOPAHUS.

[Tpuniunel pabotsl TemnoBbix ABurateneid KIIJ TenmoBoro nBuratens.
TennoBele ABUTATENM U 3aIATA OKPYKAIOLIEH CPEbI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

JHemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO JBUKEHUS.
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Habmonenue quddysum.

Habmronenue sBIeHU cMauMBaHKS U KalMILIIPHBIX SBJICHUH.
Habmronenue TenioBoro paciimpeHus Tel.

W3meHeHne naBlieHHs ra3a Mpu U3MEHEHUH 00bEMa M HarpeBaHWM WIIU
OXJIAXKICHUH.

[IpaBuiia u3MepeHus TeMIEPaTyphl.

Buae! Tennonepeaayun.

OxJtaXkieHue Ipu COBEPIICHUH pabOThI.

HarpeBanue npu coBepiieHun paboThl BHEIIIHUMH CHUJIaMHU.

. CpaBHEHME TEIUIOEMKOCTEN PA3IIMYHBIX BEILIECTB.

. Habmoienue xunexus.

. HaGnronenue noctosiHCTBa TeMIiepaTypbl IPH MJIaBICHUH.
13.

Moenu TeIUIOBBIX ABUTaTEICH.

Jlabopamopnwie padbomoul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnBITEI IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO MPUTSKEHUS.
OnbITHI 1O BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM MJIU caxapa.
OMnbITEI 110 HAOIIOJACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUJIKOCTEH H
TBEPABIX TEIL.

OnpeneneHue JaBICHHUS BO3IyXa B Oa/UIOHE MITIPHUIIA.

OnpITHl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJICHHS BO3AyXa OT €ro
o0béMa M HarpeBaHUs UIIN OXJIAXKICHHUS.

[IpoBepka rumore3sl IMHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKOUN TPYOKE OT TEMIIePaTyphI.

HaGnronenue wu3MeHEHUsT BHYTpPEHHEH »SHEpruM Tejda B pe3yjbTaTe
Teronepeaayr U paboThl BHEIIHUX CHUJL.

HccnenoBanne sBICHUS TEIJI0OOOMEHA MPH CMENIUBAHUHU XOJIOJHON H
ropsiueu BOJIBL.

OnpeneneHre  KOIWYECTBA  TEIUIOTHI, MOJYYEHHOrO  BOJOM  IIPHU
TEII000MEHE C HArPEThIM METAUTMYECKUM LIUITUHIPOM.

Onpenenenue yaeabHON TEMI0EMKOCTH BEIIECTBA.

HccnenoBanue nporiecca uCrapeHus.

OnpeneneHne OTHOCUTEIBLHON BIaKHOCTU BO3/TyXa.

Onpenenenue yaeabHOW TEIIOTHI TUIABICHUS JIbJA.

Pa3znen 7. DnekTpuyeckue 1 MAarHUTHbIE SIBJICHUS.

OnekTpuzauus Tel. J[Ba poaa 3ieKTpuuecKux 3apsaoB. B3anmoneiicTBue
3apsokeHHbIX  Ten. 3akoH  KynoHa (3aBUCUMOCTh  CHJIBI  B3aMMOJICHCTBHUS
3apsHKEHHBIX TEJT OT BEJTUYMHBI 3aPsI0B U PACCTOSHUS MEXKIY TEJIaMH).

Onektpudeckoe mnone. Hanpspk€HHOCTH 3nekTpudeckoro mnodisa. [lpuHiun
CYNEPIIO3UIINH YTIEKTPUIECKUX MOJeH (Ha KAYeCTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsijoB. DJIEMEHTAPHBIA SJICKTPUUCCKUAM 3apsijl.
Crtpoenue aroma. IIpoBOJAHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHCHUS
3JIEKTPUYECKOTO 3apsa.

DJIEKTPUUECKUM TOK. YCIIOBHUSI CYIIECTBOBAHUS DJICKTPUUECKOTO TOKa.
HNcTtouHuku MOCTOSSHHOTO TOKa. JIeWCTBUS DSIIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMUYECKOE, MAarHUTHOE). DIEKTPUUECKUI TOK B KUJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuma  Toka.  DIEKTPUYECKOE  HaNpsKEHUE.
ConpoTuBieHHE MPOBOJHUKA. YACIBHOE CONMPOTHUBJICHUE BellecTBAa. 3akoH Oma
s yyactka nenu.  [locienoBarenbHOE W MAapaJUIeNIbHOE  COEIUHEHUE
MTPOBOJHUKOB.

Pabota ® MOIIHOCTH JJEKTpUYECKOro Toka. 3akoH JDxoyns—Jlenna.
DIIEKTPUYECKUE TSN U TTOTPEOUTENIH IJIEKTPpUUECKO sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

IlocTtossnable  MarHuThl.  B3aumMojeiicTBHE  NOCTOSHHBIX  MarHUTOB.
MarsauTtHoe 10Jie. MarauTHoe noje 3eMJIM M €ro 3HauYeHHE I JKU3HU Ha 3eMIIe.
OneiT  Opcrena. MarHuTHoe ToJ€  dJIEKTpUYeckoro Toka. IIpumenenue
3JIEKTPOMArHUTOB B TEXHUKE. JIeCTBME MAarHUTHOTO TOJIs1 HA TPOBOJHUK C TOKOM.
DIIEKTPOJABUTATENL MOCTOSSHHOTO TOKa. CMOJIb30BaHUE JIEKTPOJBUTATENCH B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SIBieHrE dIEKTPOMArHuTHON MHAyKIuU. [IpaBuio Jlenna.
DIIEKTPOreHepaTop. Crioco0b1 MTOJTYYEHHUS ANEKTPUYECKOU DHEPIUH.
DIIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX UCTOYHUKAX YHEPTHUU.

Jemoncmpayuu.

DIIEeKTpU3ALIMS TEN.
JIBa poJia 3IEKTPUUYECKUX 3aps0B U B3AUMOJCHCTBUE 3aAPSIKEHHBIX TElL.
Y CTpOUCTBO U JEUCTBUE AIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] UHTYKITHSI.
3aKOH COXpAHEHUS JICKTPUUECKUX 3apsI0B.
[IpoBOHUKH U AUAJIEKTPUKH.
MoenupoBaHre CUJIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIS.
M cTOYHUKH TTOCTOSTHHOTO TOKa.
JlencTBUA NEKTPUUECKOrO TOKA.
. DIEKTPUYECKUN TOK B KUJIKOCTH.
. ['a30BbIl pasps.
. I3aMepenue cuibpl ToKka aMInepMeTpoM.
. I3MepeHue 2JIeKTPUUECKOT0 HAIPSIKEHUS BOJIbTMETPOM.
. PeocTar u Mara3uH COpOTHUBJICHUM.
. BzaumoencTBrue NoCTOSIHHBIX MarHUTOB.
. MopenupoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS MMOJFOCOB MArHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenupoBaHue MarHUTHBIX TOJIEH MOCTOSSHHBIX MarHUTOB.

OnbIT Dpcrena.

MarauTHoe 1noJjie ToKa. DJIeKTPOMarHur.

JleficTBHE MarHUTHOTO TTOJISI HA MPOBOJHUK C TOKOM.

DJIEKTPOJBUTATENb ITOCTOSHHOTO TOKA.

HccnenoBanue sBICHUS 2JIEKTPOMArHUTHON UHIYKIUU.

Omnpitel Dapajes.

3aBUCUMOCTh HAMpaBJICHUS HWHIYKIIMOHHOTO TOKa OT YCJIOBUM €ro
BO3HHUKHOBEHHSL.

DIIEKTpPOreHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnwie padoomot u onvimeol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIONCHUIO DJICKTPU3AIlMM Ted WHAYKIUMEH U IIpH
CONPUKOCHOBEHUH.

HUccnegoBanne nOEMCTBUSA JJIEKTPUYECKOTO IO HA IPOBOJHUKHA U
JIABJIEKTPUKHU.

CoOopka u mpoBepKa pabOThI AJIEKTPUICCKOMN 1IETH MOCTOSHHOTO TOKa.
H3mepenue u peryJImpoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HANPSIKCHUSI.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, MIYLIETO 4YE€pPE3 PE3UCTOP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAMPSIKCHUSA HA PE3UCTOPE.

OnpITHL, JEMOHCTPUPYIOILINE 3aBUCUMOCTh AIEKTPUYECKOTO
COIPOTHUBIICHUA NPOBOJHUKA OT €ro UIMHBI, IUIOMIAJAU IIONEPEYHOrO
CEUYEHHMS U MaTepuaa.

[IpoBepka mpaBuia CIHOKEHUS HANPSHKEHUHM TIPU MOCIEA0BATEIHLHOM
COEUHEHUU JBYX PE3UCTOPOB.

[IpoBepka mpaBuia il CUJIbl TOKA IIPU MAPAJUIETBHOM COEIUHEHUU
pPE3UCTOPOB.

Omnpenenenre pabOTHI IEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.
OnpeneneHre MOIIMHOCTUA  3JEKTPUYECKOTO  TOKA, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCHMOCTH CUJIbI TOKA, UAYLIETO YEPE3 JAMIIOYKY, OT
HaIpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpesarens.

HccnenoBanne MarHUTHOI'O B3aMMO/ICHCTBUS MOCTOSSHHBIX MarHUTOB.
N3ydyeHne MarHMTHOTO TMOJS  NOCTOSIHHBIX ~ MAarHUTOB  IIPU KX
00BEIMHEHUH U Pa3JICIICHUN.

HccnenoBanue 1eMCcTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OOBITBI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBHUS
KaTyIIKM C TOKOM W MarHuta OT CWIbl TOKAa W HalpaBJI€HUsS TOKa B
KaTyIIIKE.

18. I3yueHue AeiCTBHSI MAarHUTHOTIO TOJISl HA MPOBOAHUK C TOKOM.

19. KoHcTpynpoBaHue u u3ydeHue paboThl JJIEKTPOIBUTATEIS.

20. U3mepenue KII/] anexkTpoaBuraTeIbHON yCTaHOBKH.

21. OnBITBl IO HUCCIEOOBAHUIO SIBJICHUS JJIEKTPOMArHUTHON WHIYKIUU:
MCCIICIOBAHUE W3MEHEHUWW 3HAYEHUs] U HANPABICHUS HMHAYKIMOHHOTO
TOKA.

9 KUIIACC

Pa3zgen 8. Mexannueckue siBJICHHS.

Mexanuueckoe JBWXKEeHME. MarepuanbHas Touka. Cucrema OTCUéTa.
OTHOCUTENPHOCTh MEXaHHYECKOTO JBUXKEHHs. PaBHOMEpHOE MpPSAMOJIMHENHOE
newxeHue. HepaBHOMepHOE npsimMosiMHENHOE ABrKeHHe. CpenHsass 1 MTHOBEHHAs
CKOpOCTB TeJa TP HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mnpsiMosinHeHHoe nBHkeHue. (CBoOOgHOE
nageHue. OnbiThl ["anues.

PaBHOMepHOE NBHKEHHME MO OKpY>KHOCTH. llepron u dacrora oOpaieHusl.
JlunerHas v yrioBas CKOpoCTH. LIeHTpoCTpEMUTEIIBHOE YCKOPEHHUE.

ITepseiit 3akoH HeroToHa. Bropon 3akoH HerotoHa. Tperuii 3akoH HerotoHa.
[IpuHIMII CynepnO3UIIMY CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuia TPEHHS CKOJIbKEHHUS, CUJla
TPEHUS MOKOSI, IPYTUE BUBI TPCHHUS.

Cwia TsSeCTU M 3aKOH BCEMUPHOIO TATOTCHUS. Y CKOpEHHE CBOOOHOTO
nageHns. JBmxenue mmaner BOKpyr ComnHpa. IlepBas kocMmuueckass CKOPOCTD.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHON TOUKH. AOCONIOTHO TBEPAOE Teyo. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHON OChIO BpaleHus. MOMEHT cuibl. LIeHTp TshkecTH.

Nmnynec Tena. I3Menenne umnynbca. MMiynsc cuiibl. 3aKOH COXpaHEHUs
UMITyJIbca. PEakTuBHOE IBHKEHUE.

Mexanuveckass pabota W MOIIHOCTh. PaboTa cull TSDKECTH, YNPYrOCTH,
TpeHus. CBsi3b dHEpTruu U padboThl. [loTeHIManbHas SHeprus Tejia, NOJAHITOro Hajl
MIOBEPXHOCTHIO 3eMJIU. [loTeHIMabHas SHEPIrus cxaTol npykuHbl. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPruu. 3aKOH COXPAHEHHUS MEXaHUYECKOM
DHEPIUN.

JHemoncmpayuu.

1. HaGnrogeHne MexaHMUECKOTO IBHKEHHSI T€Jla OTHOCUTEIBHO Pa3HbIX Tell

oTcuéra.
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9.

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

CpaBHeHHE IyTE€Hd M TPACKTOPHUM JIBMXKEHMS OJHOIO M TOTO XK€ Tena
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKEHUS.
Hccnenosanne npu3HakoB PaBHOYCKOPEHHOIO IBUKECHHS.

Habntoienue ABMKeHUs Tella o OKPYKHOCTH.

Habntoienne MexaHn4eckux sIBJICHUH, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenmexka» mnpu €€ pPaBHOMEPHOM U  YCKOPEHHOM  JIBUKCHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKH.

3aBUCUMOCTh YCKOPEHHS T€jla OT MAcChl T€Ja U JIEUCTBYIOIIEH Ha HEro
CHUJIBL.

HaGnronenue paBeHcTBa CUIT IPU B3aUMOJIEUCTBUH TEN.

N3MeHenue Beca Tena npu yCKOPEHHOM JBUKEHUU.

[Iepenaua ummyJsibca Ipy B3aUMOACHCTBUU TEIL.

IIpeoOpa3oBanus SHEPTUY NPU B3aUMOAECHCTBUHN TEIL.

CoxpaHeHne UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJCHCTBHH.

CoxpaHeHue UMITyJIbca IPH a0COIIOTHO YIPYTOM B3aUMO/ICHCTBUU.
HabutoieHue peakTUBHOTO ABMKEHUS.

CoxpaHeHre MEXaHUUECKON YHEPTHH ITPU CBOOOJHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON S3HEPTUU IIPU JIBUKEHUU Tea MOJ IeUCTBUEM
MIPYKVHBI.

Jlabopamopnuie padbomoul u onvimel.

1.

KoHncTpyupoBanue Tpakra uisi pa3roHa U JajbHEHIIEro paBHOMEPHOTO
JIBYDKEHUS MIApPUKa WA TEIICHKKH.

Omnpenenenue cpeaHell CKOPOCTH CKOJBKEHUS OpycKa WU JIBHKCHHUS
HIapuKa Mo HaKJIOHHOM IIOCKOCTH.

OmnpeneneHue yCKOpPEHHs Tejla MPU PaBHOYCKOPEHHOM JBUKEHUU I10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHU TPU PABHOYCKOPEHHOM
JBIDKCHUHU 0€3 HayaJbHOW CKOPOCTH.

[IpoBepka TruUMOTE3bl: €CIU MPU PABHOYCKOPEHHOM JBIKEHUU O€3
HAYaJIbHOW CKOPOCTH ITyTH OTHOCATCS KaK Psj HEYETHBIX YHUCE, TO
COOTBETCTBYIOIINE MTPOMEKYTKHA BPEMECHH OJMHAKOBHI.

HccnenoBanne 3aBUCUMOCTA CHJIBI TPEHHSI CKOJBXECHHS OT CHIIBI
HOPMAJILHOTO JaBJICHUSI.

Onpenenenue ko3P hUieHTa TPEHUS CKOJIbKEHUS.

Omnpenenenne KECTKOCTU NPYKUHBI.

Onpenenenue pabOThI CHIIBI TPEHUS MPU PABHOMEPHOM JIBFDKCHHH Teia
110 TOPU30HTAIILHON TTOBEPXHOCTH.



10. OnpeziesieHne  paboOThl  CUJIBI  YIIPYTOCTH TMpU  TNOABEME TIpy3a C
UCII0JIb30BaHUEM HETOJIBUYKHOTO U TIOJABUKHOTO OJIOKOB.

11. M3y4yeHue 3aKkOHa COXpaHEHUsI SJHEPTUH.

Paznen 9. Mexanuveckue Kojae0aHUs U BOJIHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUii: TIepUoI,
4acToTa, aMIUIUTyJa. MareMaTU4eCKnil U NPy KUHHBIA MasTHUKU. [IpeBpaienue
SHEPIruu MpH KOJIeOaTeIbHOM JABUKECHUH.

3aryxatouue — koneOaHus.  BoiHyknennole — koneGanus.  PesonaHc.
Mexanuueckue BosiHBL. (CBOWCTBA MEXaHMYECKMX BOJH. I[IpomonbHble U
MONEPEYHbIE BOJHBI. JlMMHA BOJHBI M CKOPOCTh €€ PpacHpOCTPaHCHMUS.
Mexanuyeckue BOJIHBI B TBEPJIOM TEJI€, CEUCMUYECKUE BOJIHBL.

3Byk. I'pomMKoCTh 3Byka M BbicoTa ToHa. OTpaxkeHue 3Byka. UH(ppasByk u
yIbTPa3BYK.

JHemoncmpayuu.

1. HaOmronenue kosieOaHuil Te MOA AEWCTBUEM CHIBI TSKECTH U CHJIBI
YIPYTrOCTH.

HaGnronenue xonebanuii rpy3a Ha HUTU U Ha TIPY>KUHE.

HaGnronenue BoIHYKIEHHBIX KOJIEOaHHUI U pe30HaHCA.

PacnipocTpanenue npo0abHBIX U MONEPEYHBIX BOJIH (HA MOJICIH).

HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHUI PE30HAHC.

Jlabopamopnwie padbomoul u onvimel.

1. OmpeneneHrie 4YacTOThl M TEpHOJa KoJeOaHUN  MaTeMaTHYEeCKOTrO
MasITHUKA.

2. OmpezeneHue 4acTOThl U IEpHOJa KoeOaHU MPY>KUHHOTO MasITHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPHO/Ia KOJIEOAHUM MOJIBEIIICHHOTO K HUTH
rpy3a OT JJIWHBI HATH.

4. VccnemoBaHue 3aBUCUMOCTH MEPHO/Ia KOJICOaHUH TIPYKUHHOTO MasiTHUKA
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OT Macchl Ipy3a.
5. [IpoBepka He3aBUCHUMOCTH MepuoAa KoJeOaHHil rpy3a, MOJIBEIIEHHOTO K
HUTH, OT Macchl rpysa.
6. ONBITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  MepuoAa  KojeOaHMit
NPYKUHHOTO MasiTHUKA OT MaccChl rpy3a U KECTKOCTHU MPYKUHBI.
7. W3mepenue yckopeHus cBOOOIHOTO MaJACHUS.
Pasznen 10. DiiekTpoMarHuTHoOE 1oJie U 3JIEKTPOMATHUTHBIE BOJIHBI.
DONEeKTpOMarHuTHOE  1oJie.  DJeKTpOMarHuTHele  BoJiHBL.  CBOMCTBa
JIEKTpOMarHuTHeIX BoJH. Illkana syieKTpoMarHUTHBIX BOJIH. Mcnosnb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JUJISl COTOBOM CBSA3H.



DnekTpoMarHuTHas npupoja ceera. CkopocTh cBeta. BosHOBBIE CBOMCTBA
CBeTaA.

JHemoncmpayuu.

1. CBoiicTBa 2JIGKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomoul u onvimel.

1. H3ydeHue CBONCTB AJCKTPOMArHUTHBIX BOJIH C IOMOIIBI0 MOOMIIBHOTO

tenedoHa.
Pa3nen 11. CBeToBbIe IBJICHHSA.
JlyueBas  mogmenp  cBera.  Mcrounmkm — cBera.  IIpsamonmHerHoe

pacnpocTtpaHeHue ceera. 3atMenust Connua u Jlynsl. Otpaxenue ceera. [lmockoe
3epKaJIo. 3aKOH OTPAKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpak€HHE cBeTa. VICronp30BaHME TIOJTHOTO BHYTPEHHETO OTPaXEHHUS B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xonm unydeit B gmH3e. OnTudeckas cuctema (Qoroarnmnapara,
MUKpPOCKONIa M TeJlecKomna. ['7a3 kak onrhdeckas cucrtema. bin3opykocTh U
JNANbHO30PKOCTb.

Paznoxenne Oenoro cBera B cnekrp. OmnbiTel HetoToHa. CroxeHue
CIIEKTpaJIbHBIX LIBETOB. J(ucnepcust ceera.

JHemoncmpauuu.

[IpssMonMHEHOE paclpOCTPaHEHUE CBETA.

OtpaxeHue cBeTa.

[Tonyyenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJiax.
[Ipenomnenue caera.

Onrtuueckuid CBETOBO/I.

Xox mydeii B cOOMparomiei TnH3e.

XoJ1 Ty4el B pacCEUBAIOIIECH JIUH3E.

[Tonmyuyenue n300pakeHNi ¢ TOMOIIBIO JINH3.

[Tpunnun aeiictBus doToanmapara, MUKPOCKOTIA U TEIIECKOTIA.

10. Moaens 1i1asa.
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11. Paznoxenue 6emoro cBera B CIIEKT).

12. [Tonydyenue 6enoro cBeTa Mpu CI0KEHUU CBETA PAa3HBIX 1IBETOB.

Jlabopamopnuie pabomosl u onvimel.

1. HccnenoBanue 3aBUCUMOCTH YIjla OTpa)K€HHUs CBETOBOIrO Jiydya OT yIJja
naJeHUsI.

2. M3yueHune xapaKkTepUCTUK U300paKEeHUs MIPEAMETA B TNIOCKOM 3€pKaJe.

3. HccnenoBaHue 3aBUCHUMOCTH yIJia IPEJIOMIICHUSI CBETOBOIO JIyda OT yrIJia
NaJICHUS Ha TPAHULIE «BO3AYX—CTEKIIO».



4. TlomyueHue N300paKeHUM C MOMOIIbIO COOUPAIOIIEH JTMH3BI.
Omnpenenenue GOKYCHOTO pacCTOSTHUS U ONTHYECKOU CHIIBI COOMparoIeit
JIMH3BI.

6. OIBITHI 10 PA3TOKEHUIO OEIOr0 CBETa B CIIEKTP.

7. ONBITHI TIO BOCHPHUATHIO I[BETA MPEIMETOB MPU MX HAOIIOJICHUU Yepes3
[[BETOBbIC (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHA.

Omnwitel Pesepdopaa u minanerapHas Mozenb aroma. Mojens atoma bopa.
Hcnyckanue u normouieHre ceeta aroMoM. KBaHThl. JInHeWyaTeie CIEKTPBI.

PannoaktuBHOCTE. Anbda, OeTa- u ramma-uzinyudeHus. CTpoeHre aTOMHOTO
anpa. HykionHas wmoxaens artomHoro snpa. M3oronbsl. PannoakTuBHBIE
npeBpatieHus. [lepuon nonypacnana aTOMHBIX SIAEP.

SAnepHble peakiuu. 3aKOHbI COXPAHEHUS 3apAI0BOTO U MAacCOBOTO YHCEIL.
DHeprusi CBsI3M aTOMHBIX sAnep. CBs3b MacChl U SHEPTUM. Peakuuu CUHTE3a U
nenenus snep. Uctounuku sneprum ConHIa U 3BE3.

Snepnas sHepreTuka. JeMCTBUS pPAAMOAKTUBHBIX HW3JIYYEHUH HA >KUBBIC
OpraHU3MBbl.

JHemoncmpauuu.

1. CHekTpbl U3IIyYEHHUS U MOTJIOLIEHUS.

2. CrHekTpsl pa3IMuHbIX Ta30B.

3. CmekTp BOIOpOJa.

4. HaGmronenue TpekoB B kamepe Buibcona.

5. PabGota cuéTunka HOHU3ZHPYIOUTUX U3ITYYCHUA.

6. Peructpaius nzinyyeHust OpUPOJHBIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnuie pabomoul u onvimel.

1. HaGnrogeHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHUSI.

2. HccnenoBanne TPEeKOB: WU3MEPEHUE DYHEPIUU YaCTHULIBI 110 TOPMO3HOMY

nyTH (1o gororpadusm).

3. M3mepenue pagnoakTuBHOTO (hoHA.

IHoBTOPUTEIHbHO-0000IAIOIIUIT MOTYJIb.

[ToBTOpUTENHEHO-0000IIAIONINKA MOAYJIh TIPEIHA3HAUYEH ISl CUCTEeMaTU3alluu
U 0000IIEHHS  TMPEIMETHOTO  COJACpKaHUSI W OMNbITa  JIEITEIBHOCTH,
PUOOPETEHHOTO TIPU U3YUYEHUU BCETo Kypca (PU3UKH, a TaKXKe ISl MOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (Gu3uKe I 00ydarouumxcs,
BBIOPABIIIKX 3TOT yU4EOHBIN MpeaMer.

[Ipy n3ydeHUM JAHHOTO MOJYJS PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BHUJbI
NEeATeNIbHOCTH, HA OCHOBE KOTOPBIX 00ECTEUUBAETCSA JTOCTUXKEHHUE MPEAMETHBIX U
METANpEeIMETHBIX  IJIAHUPYEMBIX  PE3ynbTaToB  oOydeHus, (Qopmupyercs
€CTECTBECHHOHAY4YHasl TPAMOTHOCTh: OCBOCHHME HAaYUYHBIX METOJOB HCCIICIOBAHUS



SIBIICHUUA TPUPOJBl U TEXHHUKH, OBJIQJCHHE YMEHUSIMU OOBSICHATH (PU3MUECKHE
SIBJICHUSI, TPUMEHSIA TMOJYYEHHbIC 3HAHWS, pelaTh 3aJayd, B TOM YHUCIE
KAQUE€CTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[IpyHUIMIIMATBEHO AEATEIBHOCTHBIM XapaKTep JAaHHOIO pasjielia peaau3yeTcs
3a cu€T TOro, 4YTo OOYy4YarolIMecs BBIMOJHAIOT 3aJaHusl, B KOTOPHIX UM
IIPEJIaracTcs:

HA OCHOBE TIOJIYYCHHBIX 3HAHWM pACIO3HABATH W HAYYHO OOBSICHATH
dbusnueckue sIBICHUS B OKPY>KaloIel MPUPOIe U MOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEAOBaHUS (PU3NYECKUX SIBJICHUH, B TOM
YyyCIe IS IPOBEPKU TUIIOTE3 U MOJIYUYECHUS TEOPETUUYECKUX BBIBOJIOB;

OOBSICHSIT HAy4HbIE OCHOBBI HAM0OJIE€ BAXKHBIX JOCTUXKEHUU COBPEMEHHBIX
TE€XHOJIOTUH, HATPUMEDP, NPAKTUYECKOTO HUCTIOJIb30BAHUS PA3IMYHBIX NCTOYHUKOB
DHEPrMU Ha OCHOBE 3aKOHA ITPEBPAILIECHUS U COXPAHEHHS BCEX U3BECTHBIX BUIOB
JHEPIuu.



INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

N3yuenune (u3mku Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO

Ha JOCTH)KEHHUE JINYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbrare nzyuenus QU3MKM HA ypOBHE OCHOBHOTO 00111er0 00pa3oBaHus

y obOyuaronierocs 0yayT copMUpPOBaHbI CIEAYIONIUE JIMYHOCTHBIE PE3YJIbTaThl B
YaCTH:

1) IaTPHOTHYECKOT0 BOCIIUTAHUA:

- IPOSIBJICHUE UHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
(bu3nuecKol HayKU;

- [ICHHOCTHOE OTHOIIEHHE K JTOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3HUKOB;

2) rpaKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

- TOTOBHOCTb K aKTUBHOMY y4aCTUIO B 00CYX JACHUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN
(bu3uKuy;

- OCO3HaHHE BAXHOCTH MOPAIBHO-dTUYECKUX NIPUHLUIIOB B ICATEIBHOCTU
YUYEHOTI0;

3) 3cTeTHY€eCKOro BOCIIMTAHMSI:

- BOCHPHUSTHE ICTETHMUECKHX KadyecTB (DU3MYECKON HayKu: €€ rapMOHMYHOTO
IIOCTPOEHMS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

- OCO3HAHHME UEHHOCTH (PU3MYECKOM HAyKHM KaK MOIIHOTO HWHCTPYMEHTA
II03HAHUSI MHUPA, OCHOBBI PA3BUTHs TEXHOJIOTUM, BaXXHEHIIEH COCTABISAIOLICH
KYJIbTYpHI;

- pa3BUTHE HAay4YHOH JI0003HATEIBHOCTH, MHTEpEca K HCCIEeI0BATEIbCKON
NEATEIbHOCTH;

5) ¢opvupoBaHMs  KYJbTYPbl 3I0POBbSI M  IMOIMOHAJIBHOIO
0J1aronoJryyus:

- OCO3HaHWE IIEHHOCTH Oe3omacHOoro o0pa3a >KM3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU MpaBui 0OE€30MacHOrO IOBEACHHUS Ha
TpaHCIIOpPTE, Ha JIOpOrax, C JIEKTPUUYECKUM W TEIUIOBBIM 00OpYJIOBaHHWEM B
JOMAITHUX YCIIOBHUSIX;

- c(OopMUpPOBAHHOCTh HaBbIKa pediekcuu, NpHU3HAHHME CBOErOo IpaBa Ha
OIIMOKY M TaKOTI'O K€ MpaBa y APyroro YeIOBeKa;

6) Tpy10BOI0 BOCIMTAHUS:

- AKTUBHOE Yy4yacTH€ B pELIEHUM MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0Opa3oBaTeNbHOM OpraHu3aluu, TOpoda, Kpas) TEXHOJIOTHMYECKON W



COLIMAJIbHONM HANpPaBJIEHHOCTH, TPEOYIOIUX B TOM YHCIE U (DPU3HMUECKHUX
3HAHUM;

e - MHTEpEC K MPAKTUYECKOMY U3YyUEHHUIO Mpodeccuid, CBA3aHHbIX C GUUKOIL;

e 7) 3K0JIOTMYECKOI0 BOCIIUTAHUS:

e - OpHUEHTaUUs Ha NpUMEHEHHE (PU3MUYECKUX 3HAHUN A peleHus 3a7ad B
o0JacTH OKpy’Karolled cpenbl, [UIAHUPOBAaHUS IIOCTYIIKOB M OLEHKH HX
BO3MO>KHBIX ITOCIEACTBUN JIJIS1 OKPYKAIOIIEH CPEIbI;

e - OCO3HaHHE IJIO00ANBHOIO XapakTepa 3KOJOTMYECKHX MpoOJIeM U MyTed HX

pelieHus;

e 8) aganTanuMM K M3MEHAKIIMMCSH YCJIOBHAM CONUAJIBHOM W NPHUPOIHOMH
cpenbl:

e - TOTPeOHOCTH BO B3aUMOJCHCTBUM TMPU BBHIOJIHEHUU UCCIEAOBAaHUNA U
POEKTOB (DM3UYECKOW HAMPABICHHOCTH, OTKPBITOCTh OMBITY W 3HAHUAM
APYTHX;

e - TIOBBIIICHHWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MNPAKTUUYECKYIO
JESITENbHOCTD;

e - MOTPEOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHUM, B TOM duciie (HopMyIupoBaTh
U7ieH, MOHATHSA, TUTIOTE3bI O GU3HUECKUX 00BEKTaX U SABJICHUSIX;

e - OCO3HaHUE Je(HUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH
buzuKy;

e - IUIAHHPOBAHHUE CBOETO pA3BUTUS B TMPUOOPETEHWH HOBBIX (PU3UYECKUX
3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH M BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, 00IIECTBA U
ASKOHOMUKH, B TOM YHCJIC C UCIIOJIb30BaHUEM (DPM3UYECCKUX 3HAHUMH;

e - OICHKA CBOMX JECUCTBUU C Y4ETOM BIUSHUSA HA OKPYKAIOIIYIO CpEIy,
BO3MOYHBIX TJIOOAIBHBIX MTOCIIEACTBHIA.

METAIIPEAMETHBIE PE3YJIbTATBI

B pesynpTaTe ocBOCHHMsS TporpaMMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y oOydaromerocs: OyayT copMUpPOBaHBI MeTaNpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TT03HABATEIbHBIC YHUBEPCATbHbIC YUeOHbIC IEHCTBUS,
KOMMYHUKATHBHBIC  YHHBEPCAJIbHBIE  Y4YCOHBIC  JICWCTBHS,  PETYJISTHBHBIC
YHUBEPCAIbHBIC yUCOHBIC ICHCTBHSI.

Ilo3HaBaTeJibHBIE YHHBepcalbHbIE yueOHbIe

necTeusa ba3oBble JJoruueckue 1eficTBUA:
e BBIIBIATH W XapaKTEPH30BaTh CYIIECTBCHHBIC IIPU3HAKH OOBEKTOB
(stBIEHUIN);



yCTaHaBIIMBATh CYIICCTBEHHBIN MPU3HAK KJIaCCH(PHUKAIINN, OCHOBAHUS JIJIs
000011IeHHs U CPAaBHEHHS;

BBISIBIISITh 3aKOHOMEPHOCTH U ITPOTUBOPEYHSI B pacCMaTpUBAEMBbIX (DakTax,
JAHHBIX U HAOJIFOICHHUSIX, OTHOCSAIINXCS K (DU3UICCKUM SIBIICHUSIM;
BBISIBIISATh TIPUYMHHO-CIICJICTBCHHBIEC CBSI3M TPU HM3YyYCHUU (U3UYCCKUX
SIBIICHUN U TIPOIIECCOB, JIENATh BBIBOJIBI C UCIIOIH30BAHUEM JI€yKTUBHBIX
U UHJyKTUBHBIX YMO3aKJIIOUCHUMN, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SX
(U3HYECKUX BEJINYNH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHuss y4eOHOW (u3nUecKoit
3amaun (CpaBHEHHE HECKOJBKHX BAapUAHTOB pEIICHHs, BHIOOp HamOomee
MOJIXOJISIIETO ¢ yUETOM CaMOCTOSITEIHHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejlbCKHe AeHCTBUSA:

UCII0JIb30BaTh BOMPOCHI KaK UCCIEA0BATENbCKIUI MHCTPYMEHT MO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIIBIT, HECJIOKHBIN
(Gu3HUECKUIl HKCIEPUMEHT, HEOONIbIIOE HCCIEA0BAHUE (PUIUYECKOTO
SIBJICHUS;

OLICHMBaTh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMaIuIo,
NOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (DOPMYIHPOBaTH 000OIIEHUS U BBIBOJIBI IO Pe3yJIbTaTaM
POBEJAEHHOTIO HAOJIIOICHUS, OIIBITA, UCCIIEAOBAHNUS;

IPOTHO3UPOBATh BO3MOXKHOE JalibHEWIlee pa3BUTHE  (DUIUUECKUX
IIPOLIECCOB, a TAK)KE BBIBUTATh MPEATNOI0KEHHS 00 UX PA3BUTHUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pab6ora ¢ undgopmanueii:

NPUMEHSTh Pa3IN4HbIE METO/bl, UHCTPYMEHTHI U 3alpOChl NPU MOUCKE U
orOope MHPOPMALMKM WIA JAaHHBIX C YYETOM NpPEIJOKEHHOM ydyeOHOH
bu3nIecKor 3a/1a4H;

aHaAJIM3UPOBaTh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH UH(POPMALIHIO
Pa3IUYHBIX BUJIOB U (POPM IIPEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJbHYIO (OpMY TpEACTaBIICHUS
uH(poOpMallMM ¥ WUIIOCTPUPOBATh pEIIAEMbIE 33Jaud  HECIOKHBIMU
CXeMaMH, AMarpaMMaMu, HHOU rpaduKoi U MX KOMOMHALIUAMU.

KoMMyHUKaTHBHbIEC YHMBEPCAJIbHbIC Y4eOHbIE 1eiiCTBHUSA:

B XoAe 0OCyXAeHHs y4eOHOro marepuasa, pe3yiabTaToB JabOpaTOpPHBIX
paboT M IPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOM TEMBI U
BBICKAa3bIBaTh HJIEW, HAlleJICHHbIE HAa pEUIeHHE 3a/laydl U MOJJIEep:KaHue
OJ1arokenaTeIbHOCTH OOIIEHUS;

COTIOCTABJIATh CBOM CYXXICHHS C CYXACHUSMU JPYTHX YYaCTHHKOB
Jranora, OOHapyKHBaTh Pa3INdre U CXOACTBO MO3HIINIA;



BBIPAXKaTb CBOIO TOUYKY 3PEHUSA B YCTHBIX U IIMCBMEHHBIX TEKCTAX;
nyOIMYHO MPECTABIATH PE3yIbTAaThl BBIMOIHEHHOTO (PU3MUECKOT0 OIbITa
(9KCIIEpUMEHTA, UCCIIEOBAHMSI, IPOEKTA);

IIOHUMAaThb M MWCIOJIB30BaThb  IIPEUMYyLIECTBA  KOMAaHIHOW M
UHAVMBUIYAIbHOM paboOThl MpU pEUICHUH KOHKPETHOW (U3MUECKOU
npo0JIeMBl;

IIPUHUMATh LIEJIM COBMECTHOU AECATEIBHOCTH, OPraHU30BBIBATH JECUCTBHUS
no e€ JOCTWKEHUIO: pACIpenesaTh poJid, OO0CYX JaTh NPOLECCHl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBINIOJIHATH CBOIO YacTh palOTHI, TOCTUTasl KAYECTBEHHOIO pe3yjbTaTa 1o
CBOEMY HAIIPABJIICHUIO WU KOOPAMHUPYS CBOM JEUCTBUA C JPYyTHUMH
YICHAMU KOMAaH/IbI;

OLICHMBATh KAa4e€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENbHO C(OPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUSL.

PeryiasitTuBHbBIE YHUBepcaJIbHbIE yuyeOHbIe

aeiictBust Camoopranuszanmsi:

BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX M YUYEOHBIX CUTyaIUsX, TPEOYIOMINX
JUTsl petieHus: GU3NYeCKUX 3HaAHUM;

OpUEHTHUPOBAThCS B  PA3IMYHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaJIbHOE, NPHUHITHE PEIICHUS B TPYyIIE, NMPUHATHE PEIICHUN
TPYIIIOH);

CaMOCTOATENIbHO COCTABJIATh aITOPUTM PEllIeHUs (PU3HUECKON 3a7a4ul WIIn
IUTAaHA WCCIEAOBAHMS C YYETOM HMMEIOUIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh IIPEIJIaracMble BAPUAHThI PELICHU;
JIeNaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEILICHUE.

CaMOKOHTpOHB, 3MO]_[I/IOH3JILH]>H7[ HHTCEJ/VICKT.

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh jiaH €€ U3MEHEHUS;
OOBSACHATh NPUYMHBI  JOCTIXKEHUS  (HEIOCTHKEHHUS]) Pe3yJIbTaToOB
NEeSATENbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JICSITEIIBHOCTh (B TOM YHCJE B XOJ BBIIOJHEHUS
(¢u3nyeckoro MCCIEAOBAHHWA WM IPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, M3MEHUBUIMXCS CUTYallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEW;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIIOBUSIM;

CTaBUTh ce0s Ha MECTO IPYroro 4eloBeKa B XOJI€ CIopa WM TUCKYCCHH
Ha HAY4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUSI U JIOTUKY JPYroro;
pU3HaBaTh CBOE MPaBO HAa OLIMOKY MPHU pelieHuH GU3NYECKUX 3a7a4 WIH
B YTBEP)KJICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYTOrO.



INPEAMETHBIE PE3YJIbTATBI

K xoniy oOyuenus B 7 Kjacce mpeMETHbIC PE3YJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3WYECKHUE W  XUMHYECKHE  SIBJICHMS,
HAOJIIO/ICHUE, HKCIIEPUMEHT, MOJI€Nb, TMIIOTE3a, €AMHMIBI (PU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYEeCKoe JABWKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUsS, PaBHOAECUCTBYIOIIAS
cuna, gaedopmanus  (ympyras,  IUIaCTUYECKasl)),  HEBECOMOCTb,
COOOIIAIOIINECS COCYIbL;

paznuyath sBiaeHUs (AuQQy3us, TEII0BOE IBMKEHHUE YACTHUI[ BELIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEpPHOE  JBWKEHUE, HHEpUUs,
B3aHMOJICICTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOW OCBHIO
BpalllcHUs, Mepefadya JaBJICHHUS TBEPABIMU TENaMH, >KUIKOCTAMH H
razamu, armocdepHoe JaBlieHHWEe, IUIaBaHUE TeJ, [pPEeBpaIICHUsS
MEXaHUYECKOW PHEPruu) MO OMUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOUIUX JTAHHOE (PU3HUECKOE SBIICHUE;
pacrmo3HaBaTh TNPOSIBJICHHE HM3YyUYEHHBIX (U3MUECKUX  SBJICHUH B
OKpY>KalollleM MHpe, B TOM 4Hcle (U3UYECKHEe SIBICHUS B MPUPOJIE:
IPUMEPHI JIBMXKCHHSI C Pa3IM4YHBIMU CKOPOCTSAMH B JKMBOM M HEKHUBOU
OpUpOAE, ACUCTBUE CWJIBI TPEHUS B NPHUPOAEC M TEXHHUKE, BIUSHUE
aTMoc(epHOro JaBJCHMs HA KUBOM OpraHu3M, IUIaBaHUE PbIO, pplUaru B
TeJe YEeJIOBEKa, MPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO 3a7]auy B YUEOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKHU) PU3UYECKUX SIBJICHUN;
ONKCHIBATh U3yUYECHHBIE CBOMCTBA T€N M (PU3NYECKHUE SIBICHUS, UCIOIB3YS
¢usnyeckue BeIMUMHBI (Macca, O00BEM, IUIOTHOCTH BEIIECTBA, BpeMS,
nyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTOCTH, CUJIA TSXKECTH, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPAOro Tena, >KUIKOCTH, Tasa),
BBITAIKUBAIOIIAs CHJIa, MEXaHWYecKas padoTa, MOIIHOCTb, IJIEYO CHUJIBI,
MOMEHT CHJIbI, KO3((UIMEHT TMOJEe3HOr0 JEHCTBUS MEXaHU3MOB,
KMHETUYECKasi U TOTCHIMAJIbHAs HYHEPTrus), MPU OINHUCAHUU TPABUIHHO
TPaKkTOBaTh  (PU3MYECKHN  CMBICH  HUCIHOJIb3YEMbIX  BEJIMYUH, HUX
0003HAYEHUs W €IUHHLBl (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIBL,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEIMUMHY C APYTHMHU BEIUYHMHAMH,
CTPOUTH TpaUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MUECKUE SBJICHHUS W MPOLECCHI,
UCIIONb3Ys MpaBujia CIOXKEHUs cui (BIOJb OAHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumea, IpaBUJIo paBHOBeCUs phiuara (0J10Ka),



«30JI0TO€ TPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHMYECKOUN
SHEPruM, NpH HTOM [aBaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHAa U
3alHUChIBATh €T0 MATEMATUUYECKOE BBIPAKEHUE;

O00BACHATH (PU3UUECKHUE SIBICHHUS, TPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil MNPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITh NTPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHHE U3 1-2
JIOTUYECKHX IIaroB ¢ OMopoil Ha 1—2 M3y4yeHHBIX CBOMCTBA (PU3UUECKHUX
SIBIICHUM, (PU3NYECKUX 3aKOHA MJIH 3aKOHOMEPHOCTH;

pemiaTth pacu€THbIe 3anadyd B 1—2 JEHCTBHS, WCIOJB3YsSl 3aKOHbI U
dbopmyIibl, CBs3BIBAIOIIKME (DU3NUECKUE BEIWYMHBI: HAa OCHOBE aHau3a
YCIJIOBHS 3a/1a4y 3aIlMChIBaTh KPATKOE YCIOBUE, MOACTABIATh (PU3HUECKUE
BETUYHMHBI B (OPMYJIBI M TPOBOJIUTH PACUYETHI, HAXOJUTH CIPABOYHBIC
JaHHBIE, HEOOXOUMBIE JJIsi PEIICHUS 3aJ]lay, OLIEHUBATh PEAIMCTUYHOCTD
MOJTy4YeHHOU (PU3UUECKOI BETUYUHBI;

pacno3HaBaTh MPOOJEMBI, KOTOpPbIE MOHO PEIIUTh MpPU T[TOMOIIH
¢u3nYecKuX METO0B, B OIMCAHUM UCCIIEI0OBAaHUS BbIIEISATh IPOBEPSIEMOe
npeanosioxkenue  (TUNOTEe3y),  paziuyaTh W HMHTEPIPETHUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAXOJWUTh OIIMOKA B XOJ€ OIbITa, JeNaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl 1O HAOMIOACHHUIO (U3MUECKUX SBICHUN WU
buznueckux CBONCTB TeJ: dbopMynrpoBaTh MIPOBEPSEMBIE
MPEANONI0XKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000pyAOBaHMS,
3aMHCBIBATH XOJ1 ONBITA U (DOPMYJIMPOBATH BBIBOJIBI;

BBITIOJIHATh TPSMbIE W3MEPEHUS PACCTOSHHS, BPEMEHHM, MAacChl Tena,
00béMa, CUIBI M TEMIEpaTypbl C MCIOJb30BAaHUEM aHAJIOTOBBIX U
nu(ppOBBIX MPUOOPOB, 3aNMUCHIBATh MOKa3aHUS NPUOOPOB € YUETOM
3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTH UCCIIET0BAHUE 3aBUCUMOCTH OJTHOM (PM3UYECKOM BETMUYUHBI OT
JIPYrol ¢ HCIOJIb30BAHUEM TMPSMBIX H3MEPEHUN (3aBUCHUMOCTU IyTH
PaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHU JIBHJKEHMS Teja, CHIIbI
TPEHUS CKOJILKEHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOLIAJAN CONIPUKOCHOBEHUS TEJl, CUJIbI
YOPYroCTU OT YUIMHEHMS MPY>KUHBI, BHITAIKUBAIOIIEH CUJIBI OT 00bEMa
MOTPYKEHHOW YaCTHU TeJa U OT IUIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJa, OT TNIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBHMA
TUTaBaHUSl TEJl, YCIOBUW paBHOBECHs pbluara W OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUM Y4YEOHOrOo HCCIEOBAaHUSA, COOMpAaTh YCTAaHOBKY H
BBINIOJIHATh W3MEPEHHUs, Clenys MNpPeIoKEHHOMY IUIaHy, (UKCHUpPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBHCHUMOCTU (PU3NYECKUX BEJIWYUMH B BHJIE



NPEAJIOKEHHBIX TAaOMUI] ¥ TpaduKOB, JIeJaTh BBIBOJABI IO pe3yjbTaTam
UCCIICTIOBAHMS,

MPOBOJUTh KOCBEHHBIE H3MEpeHUsi (U3MUECKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJOTO Tela, CWIA TPEHHUS CKOJIBXKCHUS,
JaBJICHWE  BO3/yXa, BBITAIKUBAIONIAs  CWJIa, JCHCTByIOmas  Ha
HOTpYyKEHHOE B JKHJIKOCTh TeNO, KO3((OUIMEHT IMOJIE3HOTO JIEHCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys TMPEIJI0KEHHON WHCTPYKIMHU: TIPH
BBIMIOJTHCHUH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIUMCIISITh 3HAUEHNUE NCKOMOMW BETMYUHBI;

coOJII0AaTh MpaBUiIa TEXHUKU OE€30MaCHOCTH MPH paboTe ¢ 1a00paTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPUOOPOB M TEXHUYECKHX YCTPOWCTB:
BEChI, TEPMOMETpP, JMHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
phIvar, MOABUKHBIA U HETIOABUKHBIN 070K, HAKIIOHHAS TJIOCKOCTH;
XapaKTepu30BaTh MPUHIMIBI  JCHCTBUS HW3YUYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OIMOpOH Ha WX omucaHus (B TOM 4YHUCIE:
NOJIIMITHAKY, YCTPOWCTBO BOJOIPOBOJA, THUIPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMED, OPIIHEBOM HACOC, APEOMETP), UCTIONb3YsI 3HAHUS
0 CBOMCTBaxX (M3MUECKHUX SIBJICHUN UM HEOOXOauMble (PU3NYECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOJAUTH  TMpUMEphl  (HaXOAWTH WHPOPMAIMIO O  IpHUMEpax)
MPAaKTHYECKOTO HCIOJB30BaHUs (DU3MUECKUX 3HAHWW B TOBCEIHEBHOU
KU3HU JIJIs1 oOecrieueHrss 0€30MacHOCTH MPU OOpalleHUH ¢ MpUuOopaMu H
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHUsSI 370POBbSI U COOJIOACHUS
HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPYIKAIOIICH cpejie;

OCYLIECTBJISATH OTOOpP HCTOYHMKOB HH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM MTOMCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIINXCS
3HAHUM ¥ TYyTEM CPaBHEHUS Pa3IUYHBIX HMCTOYHUKOB BBIICISATH
uH(pOpMaINIO, KOTOpas SBISETCS MPOTUBOPEYMBOM WM MOXET OBbITh
HEJIOCTOBEPHOM;

UCTIOJIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3a/laHUN HAYYHO-TIOMYJISIPHYIO
aUTEepaTypy (PHU3MUECKOro  COAEpKaHHs, CIPaBOYHbIE MaTEpHAIIbI,
pecypcbl cetu MHTepHeT, BiageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POpMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHbMEHHBIC U YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaIuu (HU3HMUECKOTO COJEPKaHUs, B TOM
quciie MyOJUYHO JeNlaTh KpaTKUe COOOLIEHHsI O pe3yibTaTax MpPOEKTOB
WIM Y4YeOHBIX WCCIEIOBAHUN, IMPU 3TOM TPAMOTHO HCIOJIb30BATh



U3YyYEHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COINPOBOXKIATh
BBICTYIUICHUE NIPE3EHTALMEH;

IOpU BBINOJHEHUM Y4YEOHBIX INPOEKTOB W HCCIEIOBAHUN pACIpeAessiTh
00s13aHHOCTH B TPYyNIE B COOTBETCTBUU C TOCTABJICHHBIMU 3aJa4aMH,
CIEAUTh 3a BBINOJHEHHEM IUJJaHA JEUCTBHUM, aJEKBaTHO OLICHUBATh
COOCTBEHHBI  BKJaJ B  JESATENIBHOCTh  TPYMIbI,  BBICTPAUBATh
KOMMYHHMKAaTUBHOE B3aUMOJCHCTBUE, YUUTHIBAasi MHEHUE OKPYKAIOLIHKX.

K xoniy oOyueHus B 8 Kkjacce nmpeMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOMINXCS YMEHUM:

UCIIOJIb30BaTh MOHSTHSA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTALUIUYECKUE U
amop(dHbIle Tena, HACHIIICHHBI M HEHACHIIICHHBIM TMap, BIAKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPEHHSsSI DHEpPrusi, TEIUIOBOM JBUTaTElb,
AJIEMEHTAPHBIN JIEKTPUUYECKUN 3apsifl, DIEKTPUUECKOE TOJI€, MPOBOHUKHU
U JUAJIEKTPUKH, HOCTOSHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE MOJIE;
paznuyaTh ABJIEHUs (TEIUIOBOE pACUIMPEHHE W CKaTue, Tervionepenaya,
TEIJIOBOE PaBHOBECHE, CMauyMBaHUE, KaAUWJUISIPHBIC SBJICHUS, HUCIIApEeHUe,
KOHJICHCAIUsl, TUIABJICHUE, KpUCTaUM3anus (OTBEPACBAHUE), KHUIICHHUE,
Terionepeaada (TerIonpoBOAHOCT, KOHBEKIIUS, U3IIyYEHUE),
AIEKTpU3alUs TEN, B3aUMOJCHCTBUE 3aPSAI0B, NEUCTBUS 3IEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aMMOJCUCTBUE MATrHUTOB, JICMCTBHUE
MarHUTHOTO TOJIsl Ha MPOBOJHUK C TOKOM, DJIEKTPOMArHuTHAs WHTYKIIHS)
0 ONUCAHMI0 MX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3NUYECKOE SBIICHUE;

pacro3HaBaTh IPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpYy>XKalollleM MHUpE, B TOM 4Yucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUISIPHbIE SIBIICHHS B MPUPOJE,
KpUCTAJIBI B mpuponae, u3inyudeHue CoiiHLa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsI, CHETa, AEKTPUUECKUE
siBJIeHUsI B aTMocdepe, JIEKTPUYECTBO KMBBIX OPraHU3MOB, MArHUTHOE
nosie 3emutd, Jpeid MOI0COB, POJIb MAarHUTHOTO TOJS IS KU3HU Ha
3emiie, NOJSIPHOE CHUSIHUE, IPU 3TOM MEPEBOJIUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJICJIATh CYIIECTBEHHBIE CBOMCTBA (MpH3HAKU) (HU3UUYECKUX
SIBJICHU;

ONUCHIBATh U3yYEHHBIE CBOMCTBA T U (PU3UYECKUE SIBICHUS, UCTIOJb3Ys
dbusnueckre BEIMYHUHBI (TeMIEpaTypa, BHYTPEHHSS SHEPTHsi, KOJIHMIECTBO
TEIUIOThI, YJI€JbHAsI TEIJIOEMKOCTh BEIECTBAa, YyJAEJbHAs TEIUIOTa
IJIaBJICHUS, YJeJbHAs TeIIoTa MapooOpa3oBaHUsl, YJeJIbHas TeIIoTa
CrOpaHMsi TOIUIMBa, KOIPOUIIMEHT TMOJIE3HOr0 JACHCTBUS TEIIOBOM



MAalllMHbl, OTHOCUTEJIbHAs BJIAXHOCTb BO3AyXa, JJEKTPUUECKUW 3aps,
CUJla TOKa, JJIEKTPUYECKOE HANpPSHKEHUE, CONPOTHBIIEHUE IPOBOJHUKA,
yAEIbHOE  COMpOTHUBIEHWE  BelIecTBa, paboTa W MOUIHOCTH
AJIEKTPUYECKOTO TOKAa), NpPU  ONUCAHUM MPABWIBHO  TPAKTOBAaTh
(bu3HYECKUil CMBICIT MCTOJIB3YEMbIX BEIMYMH, 0003HAYEHUS U €JIMHHUIIBI
bU3UYECKNX BEIWYUH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIIUE JAHHYIO
GU3HYECKYI0 BEIWYUHY C JPYTMMH BEJIUYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3UYECKUE SIBICHHUS U TIPOIECCHI,
UCIOJIb3Ysl OCHOBHBIE€ TMOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON Teopuu
CTPOEHHUS BEIIECTBa, MPUHLHUII CYNEPHO3UIMU NoJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUS 3apsaaa, 3akoH OMa Jyisl yyacTKa LIenH, 3aKOH
JIxoyns—JleHuna, 3akOH COXpaHEHHsS DSHEPruM, IpU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA U 3alMChIBaTh €r0 MAaTeMaTHYeCKOe
BBIPAKEHHE;

O00BACHATh (U3MUECKHE TPOIECCHl M CBOMCTBA TEl, B TOM 4YHCIIC U B
KOHTEKCTE CHUTyallMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYeCKuX
IaroB ¢ omnopoi Ha |—2 W3y4eHHBIX CBOWCTBA (PU3MYECKUX SIBICHUH,
(bU3HUECKNX 3aKOHOB MJIA 3aKOHOMEPHOCTEH;

pemath pacu€THbIE 3aJadyd B 2—3 JCHCTBHS, WCIOJB3YS 3aKOHbI U
dbopmyIibl, CBs3BIBAIOIIME (DU3NUECKUE BEIWYMHBI: HAa OCHOBE aHaIu3a
YCIIOBHSI 3aJlayd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISTH HEIOCTATOK
JAHHBIX JUIsl pEIIeHWs 3a7add, BBIOMpATh 3aKOHBI U (HOPMYIIBI,
HeoOXonuMble s €€ pElIeHHs, MPOBOAUTH pacy€Thl U CPaBHUBATH
MOJTy4Ye€HHOE 3HaUeHUe (PU3NYECKOU BEJIMUYMHBI C U3BECTHBIMU TAHHBIMU;
pacro3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEHIUTh MPU TOMOIIH
¢u3NYeCKuX METO/IOB, HCIIONB3YsI OMHCAHHE HWCCIEIOBAHUS, BBLACIATH
pPOBEPSIEMOE  MPEAIOJIIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPAJIKA
MIPOBEJEHUS UCCIIEIOBAHUS, AENIATh BEIBOJBIL,

MPOBOJUTH OMBITHI 1O HAOMIOJEHUIO (U3UYECKUX SIBJICHUUA WIHU
(bU3HYECKUX CBOMCTB TeJ (KaMWIISIPHBIC SIBICHMS, 3aBUCUMOCTD JTaBJICHUS
BO3/lyXa OT €ro 00bhEMa, TeMmepaTypbl, CKOPOCTH TPOIecCca OCTHIBAHUS U
HarpeBaHWs TpPU U3IYYEHUH OT IBETa HU3Tydarolien (MOrJIonaronieil)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUs BOJIBI OT TeMIEpaTypbl KUIKOCTU U
wiom@aau €€ TMOBEPXHOCTH, JJIEKTPU3AUMs TEJI MW B3aUMOJICHUCTBUE
ANEKTPUYECKUX  3apsAJ0B, B3aWMOJICHCTBUE IOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allisi MAarHUTHBIX IIOJIE TOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MarHUTHOTO TOJIsI Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHUTA,



CBOMCTBa DJIEKTPOJABHUTIATENsl IOCTOSHHOTO TOKa):  (pOpMYyJIHpPOBATH
IpOBEpSAEMbIE MPEANON0KEHHS, COOUpPATh YCTAHOBKY W3 MPEAJIOKEHHOTO
000py10BaHUs, ONKMCBIBATH XO/1 ONBITA U (POPMYJIMPOBATH BBIBOJIBI;
BBITIOJIHATDh ~ MPSMbIE  U3MEpPEHUS  TEeMIepaTypbl, OTHOCUTEIbHOMU
BJIQKHOCTU BO3/lyXa, CUJIbl TOKAa, HANpPSDKEHHUS C HCIOJIb30BAaHUEM
aHAJIOTOBBIX NPHUOOPOB M JATYUKOB (PM3MUECKUX BEJIWYUH, CPABHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 3aJJaHHON a0COMIOTHON MOTPEIIHOCTH;
MIPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHON (PU3UYECKON BEJIMUUHBI OT
OpYro C UCHOJIb30BAaHUEM TMPSAMBIX HU3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJICHUS TNPOBOJHUKA OT €ro JUIMHBI, IUIOHIaJAH IONEPEYHOIO
CEYEHMS U YAEIBHOIO CONPOTHUBIICHUS BEIECTBA MPOBOAHUKA, CHUJIBI TOKA,
UAYIIEro 4epe3 TMPOBOJAHHMK, OT HANpsDKEHWsT Ha  MPOBOJIHUKE,
UCCJIEIOBAHUE TIOCIEOBATEIbBHOIO M  MapaJyIeIbHOTO  COEIMHEHHM
IPOBOJHUKOB): IUJIAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBITIOJIHATh W3MEPEHUs, CIenysl MPeIIoKEHHOMY IUIaHy, (UKCHUPOBATH
pe3yibTaThl TOJYYEHHOW 3aBHUCHUMOCTH B BHUIE TaOMUI[ U TpaduKOB,
JIeNaTh BBIBOJIBI 110 PE3YyJIbTaTaM UCCIEAOBAHUS;

IPOBOJUTh KOCBEHHbIE H3MepeHus (U3NUYECKUX BeNMYUH (ylenabHas
TEIJIOEMKOCTh ~ BEILIECTBA, CONPOTUBJIEHUE MPOBOJHHUKA, padboTa W
MOIIIHOCTh 3JIEKTPUUECKOr0 TOKA): IUIAHUPOBATh H3MEPEHHs, COOHpaTh
HKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIEAYs MPEIIOKEHHON MHCTPYKIUU, U
BBIYMCIIATH 3HAUEHHUE BEJINYUHBI,

coOJI0/1aTh MpaBUjIa TEXHUKU 0€30aCHOCTH MpU paboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

XapaKTEepU30BaTh NPHUHLMIBI JEHCTBUS HW3YYEHHBIX HPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOH Ha HX omucaHus (B TOM YHUCIE:
CHUCTEMa OTOIUIEHMSI JJOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIEpMETp,
BOJITMETP, CUETYMK DSJIEKTPUYECKOW BSHEPIUH, 3IIEKTPOOCBETUTEIbHBIC
npuOOPHI, HATPEBATEIBHBIE AIEKTPOMPUOOPHI (TPUMEPHI), ITEKTPUUECKUE
IIPEIOXPAHNUTEIH, JIEKTPOMArHUT, JIEKTPOABUIATEIb [IOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHMSI O CBOMCTBaxX (PU3MYECKUX SBICHUM U HEOOXOAUMbBIC
(du3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA M HW3MEPUTEIBHBIE
npuOoOpsl 1O CXeMaM H CXEMaTHYHBIM pPHUCYHKaM  (KUIAKOCTHBIN
TEPMOMETpP, TEPMOC, TCUXPOMETP, TUTPOMETP, JIBUraTeIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATbH CXEMbl 3JIEKTPUUYECKUX
Lenel ¢ MoCcaeA0BATENbHBIM U MMAPAUIEIbHBIM COEMHEHUEM JIEMEHTOB,
paziunyas ycioBHble 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIeTel;



OPUBOJUTH  HpUMEpPbl  (HAXOAMTH  MHPOpPMALMIO O  IpUMEpax)
PAKTUYECKOTO HCIONb30BaHUSA (PU3NYECKUX 3HAHUN B TOBCEIHEBHOU
KU3HU 111 oOecriedeHnss 0€30MacHOCTH MpU 0OpalieHuy ¢ mpudopamu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAaHEHHUS 3JI0POBbS U COOJIIOJIEHUS
HOPM 3KOJIOTUYECKOI0 IIOBEJEHUS B OKPYIKAIOLIEN CPELE;

OCYIIECTBIIATh MNOMUCK HMHpOpMAUM (PU3NYECKOTO COAECpKAHUS B
HNHtepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHUM U IYTEM CpPaBHEHUS
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB  BBIACNIATH  HMH(POpPMAIUIO, KOTOpas
SBJISIETCS] MPOTUBOPEUYUBON WIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh IIPU BBINOJIHEHUN Y4E€OHBIX 3a/laHUN HAy4YHO-IIOMYJISIPHYIO
JUTEPATypy  (PU3NYECKOTO COJAEpKAHMs, CHOPABOYHBIE MaTepHalbl,
pecypcsl cetd MIHTEepHET, BianeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBaHusl UHGOPMAIIUU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHMCHMEHHBIE M KpPaTKHE YCTHBIE COOOIIEHUS,
0000mass uHPOpMAIMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
CONepKaHusi, B TOM UHWCJIEe MMyOJUYHO TPEACTABIATH pPE3YyIbTaThl
IIPOCKTHOM WJIM UCCIEAOBATEIbCKOU NEATEIIBHOCTH, IIPU 3TOM TI'PAMOTHO
UCIOJb30BaTh M3YyYEHHBIM MOHATUIHBIA anmapar Kypca (QU3HUKH,
CONPOBOKJIaTh BBICTYIUICHHE MPE3CHTALMEM;

IpU BBINOJHEHUU Y4YEOHBIX MPOEKTOB W HUCCIEAOBAHUM (PU3UUYECKHUX
IPOLIECCOB pacHpelesaTh OO0S3aHHOCTU B TpPYyIIE B COOTBETCTBHM C
IIOCTABJICHHBIMM 33J]a4aMU, CJICAUTH 3a BBINIOJHEHUEM IIJIaHA JEHUCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKIAJI B
NEATEIIbHOCTh TPYNIIbI, BEICTPAauBAaTh KOMMYHHKAaTUBHOE B3aUMOJEHCTBHUE,
IPOSBIISISI TOTOBHOCTD pa3peniaTb KOHQIUKTHI.

K koHIly 00yueHus B 9 Kiacce npeiMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOb30BaTh TMOHSTHUS: CUCTEMa OTCU€Ta, MaTepualbHas TOYKa,
TPaeKTOpUsl, OTHOCUTEILHOCTh MEXAHWYECKOTO JBIXKEHHS, Jedhopmalius
(ympyrasi, TjacTh4yeckasi), TpEHHUEe, LEHTPOCTPEMHUTEILHOE YCKOpPEHUeE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEIIO,
IEHTP TSHKECTU TBEPJOTO Tella, PAaBHOBECUE, MEXAHWUECKHE KOJICOAHUs U
BOJIHBI, 3BYK, HH(PAa3BYK M YIbTPa3BYK, AJIEKTPOMArHUTHBIE BOJIHBI,
IIKajia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JalbHO30PKOCTb,
CIIEKTPbl UCITYCKAHUSI U TOTJIONIEHUS, anb(pa, OeTa- U raMma-u3ydeHus,
W30TOIIbI, SIZIEPHAsl SHEPIeTUKA;

paznuuath SABJCHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBWKEHUE, DPABHOYCKOPEHHOE TMPSIMOJUHEHHOE ABMXEHHE, CBOOOIHOE
najieHue TeJl, pPABHOMEPHOE JABUKEHHUE M0 OKPY>KHOCTH, B3aUMO/ICHCTBUE



TEeJ, PEaKTUBHOE JBWIKEHHUE, KoJjebaTellbHOe JBIKEHHUE (3aTyXarolue U
BBIHYKJICHHbIE KOJIEOAHUs), PE30HAHC, BOJHOBOE JIBHIKEHHE, OTPAKEHUE
3ByKa, NPSIMOJIMHEWHOE paciupoCTpaHEHUE, OTPAKEHUE U MPETOMIICHHE
CBETa, MOJHOE BHYTPEHHEE OTPaKEHUE CBETA, PAa3JIOKEHHUE OEJIOro CBETa B
CIIEKTpP M CJOXEHUE CIHEKTPAJIIbHBIX IBETOB, JUCIEPCHUS  CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BOSHHUKHOBEHHE JMHENYATOro CHeKTpa
U3ITYYEHHUs) 10 ONMCAHUIO UX XapaKTEPHBIX CBOKWCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIMX JaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3MUECKUX SBICHUNA B
OKpy>KaroleM Mupe (B TOM 4Yucie (PU3UYECKHE SIBICHHS B MPHUPOJE:
IPWINUBBI U OTIUBBI, ABMXKEHUE MIaHET COJTHEYHOU CUCTEMBI, pEaKTUBHOE
JIBIKEHUE JKUBBIX OPraHU3MOB, BOCHPUSITHUE 3BYKOB IKHBOTHBIMH,
3€eMJIETPSICEHHUE, CEMCMUYECKHE BOJHBI, I[yHAMH, 3XO, LBETa Tel,
ONTHYECKHUE SIBJICHUS B MPUPOJE, OMOJIOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPpaUONIETOBOTO U  PEHTIC€HOBCKOTO M3TyYEHUH, €CTECTBEHHBIM
PagoOaKTUBHBEIN (OH, KOCMHUYECKHE Iy4Yd, PaJAHMOAKTHBHOE W3IyUCHUE
NPUPOJIHBIX MHUHEpAJOB, [IEWCTBUE PAAUOAKTUBHBIX W3JIyYEHUW Ha
OpraHu3M YeJloBeKa), IMPU 3TOM IMEpPEeBOAUTH IMPAKTHUUECKYIO 3a/Jady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA (Mpu3HAKU) (HU3UYECKUX
SIBJICHUI;

OMKCHIBATh U3yUYECHHBIE CBOMCTBA T€N M (PU3UYECKUE SIBICHUS, UCTIOIB3YS
dbu3nueckue BENWYUHBI (CpeaHsiE M MIHOBEHHAash CKOPOCTh Teja MpHU
HEPABHOMEPHOM JIB)KEHHH, YCKOpPEHHE, MEepEeMEILIEHUE, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CUia YNPYrOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJTHOTO TMaJieHUs, BEC Tejla, HMMIYJbC Telld, HUMITYJIbC CHJIBI,
MexaHudeckass padoTa M MOIIHOCTb, MOTEHLUAJbHAs HHEPrus Tea,
HNOJHATOrO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHLHUAIbHASA SHEPIHsl CHKATOU
NPY>KUHBI, KUHETUYECKasl SHEpPrusi, IMOJHas MEXaHW4YecKas OJHEprus,
NEPHUOJ M YacTOTa KoJieOaHUH, JIJTMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKA3aTelNb MPEIOMIICHUS CPEJbl), MPU ONMUCAHUU
IPAaBUJIBHO TPAKTOBaTh (PU3MYECKHM CMBICH HCIOJIb3yEMbIX BEJIHYUH,
0003HaueHNA W €NUHUIIBI (U3MUYECKUX BEITUYHH, HAXOJIUTh (OPMYJIBI,
CBA3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEIMYMUHY C JIPYTMMU BEIMYUHAMH,
CTPOUTH I'paUKN N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepHU30BaTh CBOWCTBA T, (PU3MUECKUE SIBICHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs DHEPIuH, 3aKOH BCEMHUPHOI'O TATOTEHHS,
NPUHLHUIN CYNEPHO3ULUMUA CUJI, HPUHUUII OTHOCUTEIBHOCTH [ 'anmunes,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs MUMIIYJIbCA, 3aKOHBI OTPAXKEHUS U
IPEJIOMJIEHUS CBETA, 3aKOHBI COXPaHEHUS 3apsAJ0BOT0 U MACCOBOI'O YUCEN



OpU SIICPHBIX PeaKlusax, MpU ITOM JIaBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA U 3alMChIBaTh €r0 MATEMAaTUYECKOE BhIPAKEHUE;

OOBSACHATh (U3NYECKUE NPOLECChl W CBOMICTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallud MPaKTUKOOPHUEHTHUPOBAHHOI'O XapaKTepa: BBISBISAThH
NPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 2—3 JIOTMYECKUX
IaroB ¢ Omopod Ha 2-3 W3YYCHHBIX CBOWCTBA (PU3MUECKUX SIBICHHI,
(du3nyecKux 3aKOHOB WIJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3ajaud  (omMparomyecs Ha cucreMy u3  2-3
YpaBHEHUH), UCTIOIb3YS 3aKOHBI U (DOPMYIIBI, CBSA3BIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HAa OCHOBE aHaIM3a YCJIOBHUS 33JauM 3alHChIBaThb KpPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WM U30BITOUHBIC JaHHBbIEC, BHIOMPATH
3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE IJISl PEIICHUS, IPOBOJIUTh PAaCUEThl U
OLICHUBATh  PEATUCTHUYHOCTh IMOJYYEHHOTO 3HauYeHUs (U3HUUECKOU
BEJIMYMHBI;

pacrno3HaBaTh MpoOJEeMBbl, KOTOpPbIE MOXXHO PpEUIUTh MpPU MOMOIIH
(bu3MUeCKMX METOOB, HCIOIb3YSl OMHCAHUE HCCIEIOBAaHUS, BBIICIATH
pOBEpAEMOE MPEANOIOKEHHUE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKa
NPOBEICHUS  HUCCIEIOBaHUSA, JIeJaTh  BbIBOAbL, HMHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIOIEHUH U OIIBITOB;

NPOBOJUTH OMBITHI 1O HAOMIONCHUIO (PU3NYECKUX SBICHUN WIH
(bu3MUecKX CBOWCTB Tesl (M3yuyeHue BTOporo 3akoHa HproToHa, 3akoHa
COXpAHEHUsl SHEPIruM, 3aBUCUMOCTh NEPHOJA KOJEOAHHH MpPY>KUHHOTO
MasiTHHKAa OT MAacChl Ipy3a M KECTKOCTU NMPY>KUHBI U HE3aBUCUMOCTBH OT
aAMIUTUTYJIbl MAJIBIX KOJICOAHUM, IPSIMOJIMHEHHOE PacIIpOCTpaHEHUE CBETA,
pasnokeHre Oenoro cBera B CHEKTP, U3YyUEHUE CBOMCTB M300pakeHHs B
IUIOCKOM 3€pKalle U CBOWMCTB H300paXeHHs IMpeaMeTa B COOMpArOIIeH
JAuH3€, HAOJIOJCHHE CIUIOIIHBIX W JMHEHYaThIX CHEKTPOB H3IyUYECHHUS):
CaMOCTOSATENIbHO  COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO  Habopa
o0opy0oBaHUs, ONHUCHIBATH XOJ  OMNbITAa W  €ro  pe3yJbTarhl,
GbopMyIIHpPOBATH BHIBOJIHI,

IPOBOJUTH MPU HEOOXOJMMOCTH CEpPHUIO0 MPSIMBIX U3MEPEHUH, onpenenss
CpeqHee 3HAYCHHE W3MEpPSIeMON BeIMYMHBI ((POKYCHOE paccTOSHHE
coOuparomieid JMH3bI), OOOCHOBBIBATH BBIOOp CHoOcO0a HW3MEPEHHUS
(M3MepUTENLHOTO TPUOOpa);

IPOBOJUTh HCCIEJOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEJIUYUH C
UCIIOJIb30BAHUEM MPSAMBIX HU3MEPEHHUI (3aBUCHMOCTh IyTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBWKEHUHM ©0€3 HadyalbHOM CKOpPOCTH, IEepHoja
KOoJe0aHWii MaTeMaTUYeCKOro MasTHHUKA OT JJWHBI HUTH, 3aBUCHUMOCTHU
yrila OTpaKeHHsI CBETa OT yrja NaJeHus M yria MpejoMJIeHUs OT yria



NajeHusA): IJIAaHUPOBaTh HCCIEJOBaHUE, CAMOCTOATEIBHO COOMpATh
YCTaHOBKY, (UKCHpOBaTh pe3yJdbTaThl IOJTYYCHHOH 3aBUCHUMOCTH
¢usznyecKkux BENWYUH B BHUJAE TaONWIl U TpaduKOB, AENATh BHIBOJBI IO
pe3yJibTaTaM HCCIe0BaHNUS;

IPOBOJNUTHh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CpelrHss
CKOpPOCTh M YCKOpPEHHE Tella TpH PpPaBHOYCKOPEHHOM JBUKCHHH,
YCKOPEHUE CBOOOIHOTO MaJeHUs, KECTKOCTb MPYKUHBI, KOIPPHUIHESHT
TPEHUS CKOJBXEHUS, MEXaHMueckas paboTa M MOUIHOCTh, 4acTOTa U
nepuos  KoieOaHuM MAaTeMaTH4ecKoro MW MPYKUHHOTO MAasTHHUKOB,
ONTHYECKasl Cuja coOuparome JIMH3bI, PaJUOAKTUBHBIN  (HOH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBbHYIO YCTAaHOBKY HU
BBIMOJIHATh U3MEPEHHUS, CIIeAYs NPEUI0KEHHON MHCTPYKLIMU, BBIYUCIATH
3HaYEHUE BEJIMYUHBI U aHAIM3UPOBATH MOJIYYEHHBIE PE3YJIbTAThI C YUETOM
3aJJaHHOW TIOTPEITHOCTH U3MEPEHHUIA,

coOJII0AaTh MpaBUiIa TEXHUKU OE€30M1aCHOCTH NPHU paboTe ¢ 1a00paTOpHbIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3NYECKUX MOJICICH:
MaTepuaiabHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOUYCUHBIM HCTOUYHHUK
CBeTa, JyY, TOHKas JIMH3a, IUIaHETapHas MOJEeJIb aroMa, HYKJIOHHas
MO/JIeIb ATOMHOTO f]1pa;

XapaKTepu30BaTh MPHUHIUIBI JCUCTBUS MW3YYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpON Ha WX omucaHus (B TOM YHUCIE:
CHOUIOMETP, JATYUKH TMOJIOKEHHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MEpHUCKol, QoToanmapar, ONTHUYECKHE CBETOBOJBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuiabcoHa), HCHONB3YysSs 3HAHUA O
CBOMCTBax (PU3MYECKHX SBJIEHUH M  HEOOXOauMble  (PU3NYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMaTHUUHbIE PUCYHKH M3YUEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX TPUOOPOB M TEXHOJOTHMUECKUX IPOIECCOB
OpU pPEUICHUH Yy4eOHO-TIPAKTHUYECKUX 3a/]ad, ONTHYECKHE CXEMBI IJif
MOCTPOEHUS U300paKeHH B IJIOCKOM 3epKajie U coOuparomien JuH3e;
OPUBOJAUTH  MpUMEpPbl  (HAXOAWTh  WHGOPMALMIO O  MPUMEPax)
INPaKTHYECKOTO HCIOJB30BaHUS (DU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU N1 obecrieueHrs 0e30MacHOCTH MPH OOpalleHuH ¢ MpudopaMu H
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3JI0pOBbS U COONIOACHUSA
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYIKAIOILIEH Cpee;

OCYHIECTBIISITh TMOUCK HMHPOpMAIMH  (PUINYECKOTO COACpXKAHUSI B
HuTepHeTe, caMOCTOATENBHO (OPMYIHUPYSI TOMCKOBBIN 3aMIpOC, HAXOAUTh



NYTH ONpEAESIEHUs! JOCTOBEPHOCTH IMOJyYEHHON MH(OpMalMU HA OCHOBE
VMMEIOLINXCS 3HAHUU U JOIOJIHUTEIBbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPU BBINOJIHEHUN Y4E€OHBIX 3a/laHUN HAy4YHO-IOMYJISIPHYIO
JUTEpaTypy  (PU3NYECKOrO0  COJEp)KaHMs, CIOPABOYHBIE MaTepHalbl,
pecypcesl cety MIHTEepHET, BiafieTh NpUEMaMHu KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBaHusi HHGOPMAIIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uH(poOpMaIlMM W3 HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJEpKAHMS,
nyOJMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON MM UCCIEN0BATEIbCKON
NEATEIbBHOCTH, NPU  3TOM TIPaMOTHO  HCHOJIb30BAaTh  W3YYEHHBIN
NOHATUHHBIM amnmapar u3y4yaemoro paszzena (U3MKH M CONPOBOXKIATh
BBICTYIJICHUE TMpe3eHTaluel ¢ y4éToM OCOOEHHOCTEW ayJIuTOpUu
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmmuecTBo 4yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Kontpoabubie | IlpakTuueckue
n/n MPOrpaMMbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
Pa3nea 1. ®usnka u eé posib B NO3HAHUM OKPY/KAIOLIEro MUpa
bu6nuoreka LIOK
1.1 ®du3uka - Hayka 0 IPUPOIe 2
Y pHpoZ https://m.edsoo.ru/7f416194
b K
1.2 ®OU3NYeCKUe BEIUUYNHBI 2 1 nosmotexa O
https://m.edsoo.ru/71416194
1.3 EcTecTBeHHOHAaY4YHBIN METO IO3HAHUS 2 1 bubmorexa LIOK
' Y g https://m.edso0.1ru/7f416194
Hroro no pazneny 6
Paspnen 2. IlepBoHayanbHbIE CBEACHHS 0 CTPOCHHHU BelleCTBA
b K
2.1 CtpoeHue BemecTBa 1 nbmorexa O
https://m.edsoo.ru/7f416194
) JBM>KEHME U B3aUMOJICVICTBUE YaCTHI] 5 1 bubmuotexa [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
bubnmoreka 1IOK
2.3 ArperaTHEBIC COCTOSHHS BEIIECTBA 2
P Hl https://m.edsoo.ru/7f416194
Hroro no pasaeny 5
Paznen 3. /IBu:kenne u B3auMo/ieiicTBue TeJ
bubnuoreka [IOK
3.1 MexaHndeckoe JKCHHUE 3
At AABIDICHH https://m.eds00.1u/7f416194
32 Nuepuus, macca, IIIOTHOCTh 4 1 bu6nuoreka [IOK



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

bubmuorexa [JOK

. . 14 2
33 Cuna. Bupst o https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pasnen 4. /laBieHue TBEPABIX TeJl, AKUIAKOCTEH M ra3oB
41 JaBnenue. [lepenaua naBiaeHus: TBEPABIMH 3 bubmmorexa [JOK
’ TeJIaMH, KUJAKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [IOK
4.2 JlaBJieHHe KHKOCTH > https://m.edsoo.ru/7f416194
bu6nunoreka [IOK
. 6
4.3 ATMOChEpHOE aBICHHE https://m.edsoo.ru/7f416194
44 JlelicTBUE JKUJIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubmuoreka [JOK
' B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 5. PaGora n MolHOCTD. JHeprus
bu6mmoreka 1IOK
. 1
>1 Pabora 1 momoCT® 3 https://m.edsoo.ru/7f416194
bu6mmoreka 1IOK
. IT 1
32 POCTRIE MEXATHIMH . https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. M 4 1
>3 CRATIHECKAT SHEpH https://m.edsoo.ru/7f416194
Uroro no pazneny 12
PesepBHOE Bpemst 3
OBHIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 12



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

KoumuecTBo yacos DJIEeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM undpoBbie
Ne i/ P Kontpoabnbie | IIpakTHuyeckue (1ubp )
NPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznea 1. TensioBble siBieHust
1.1 CtpoeHue 1 CBOMCTBA BEIIECTBA 7 Brbmorexa LIOK
) p B https://m.edsoo.ru/7f4181ce
bubnmnoteka LIOK
1.2 T 21 1 5
SILIOBHIC MPOTeCCH https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pasnea 2. diiekTpuyeckne 1 MArHUTHBIE SIBJICHUSI
71 DNeKTpUYECKUE 3apsiibl. 3apsyKEHHbIE Tella 7 1 bubnmnorexa [JOK
) U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
bubnmnoreka LIOK
2.2 I1 i i 2 2 7
OCTOSIHHBIN AJIEKTPUUECKUI TOK 0 https://in.cdsoo.w/ 7418 ce
bubmmnoteka LIOK
23 M 6 1 1.5
ATHITTHDIC ABICHIA https://m.edsoo.ru/7f4181ce
bubnmnoreka LIOK
24 4
IIICKTPOMATHHTHAS MY KIIHS https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5



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

KoumuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ieioB H TeM mu(ppoBbIE
Ne i/ P Kontpoabnbie | IIpakTHuyeckue (1ubp )
NporpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pasznen 1. Mexanuuyeckue siBJeHUs
L1 MexaHH4eCKOe JBMKCHUE U CIIOCOOBI €TI0 10 | bubmmnoteka LIOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
bubmmnoteka LIOK
1.2 BzaumoneiicTBue e 20 1 3
A https://m.edsoo.ru/7f41a4a6
bub OK
1.3 3aKOHBI COXpaHEHUS 10 3 mommoreka 11
https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pa3nen 2. Mexannyeckue Koje0aHus U BOJIHbI
bu6 K
2.1 MexaHn4ecKkre KoJieOaHus 7 3 uommoreka 1O
https://m.edsoo.ru/7f41a4a6
b K
22 MexaHuueckue BOJIHBL. 3BYK 8 1 3 nomorexa O
https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pa3pnen 3. DiieKTpOMAarHuTHOE 1OJI€ H 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE TOJIE U 6 ) bu6muoreka [OK
’ 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znen 4. CBeToBbIe sIBJIEHUS
4.1 3aKOHBI paclpOCTPAHEHHUS CBETa 6 2 bu6mmoreka [TOK



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

bubnunoreka LIOK
4.2 JI 0 6 3
HHSBLH ONTIHECKHIE MPHOOPST https://m.edsoo.ru/7f41a4a6
4.3 Paznoxenue 6enoro ceera B CEKTp 3 2 bubmmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pasznen 5. KBanTOoBbBIE SIBJI€HUS
bubnunoreka LIOK
1 n 4 1
5 CIIyCKaHHUE U MOTJIOIIEHHE CBETa aTOMOM https://m.cdsoo.ruw/7f4 1 a4a
bubmmnoteka LIOK
5.2 C 6 1
TPOCHHE ATOMHOTO S/1pa https://m.edsoo.ru/7f41a4a6
bubnmnoreka LIOK
53 S nepHbie peakuuu 7 I https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Paspnen 6. IloBTopuTe1bHO0-0000111a1011IUIT MOYJIb
6.1 [ToBTOpEeHME 1 0000IIIEHNE CONEePKAHUS 9 ) bubmuorexa [IOK
' Kypca ¢hu3uku 3a 7-9 ximace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 27
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IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KogunuecTBo 4acoB

Bcero

KoHTtposbHbie
padoThI

IIpakTHnyeckue
padoThI

Jlara
U3y4eHus

DJieKTpoHHbIe HH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

du3nka — Hayka O pUpoJIe.
SBnenus npupoasl. Pusndeckue
SIBJIICHUS

https://resh.edu.ru/subject/28/7/

MCXaHI/IHCCKI/IC, TCIIJIOBBIC,
QJICKTPHUYCCKUC, MAIHUTHBIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

https://resh.edu.ru/subject/28/7/

duznyeckue BeTUIMHBI U UX
U3MepeHue

https://resh.edu.ru/subject/28/7/

Ypok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IPU IOMOIIH
KHUJIKOCTHOTO TEPMOMETpA U
JaT4yuKa TemMreparypbl"”

https://resh.edu.ru/subject/28/7/

Kak ¢usuka u npyrue
€CTECTBEHHBIE HAYKU U3Y4alOT
npupoy. EcrecTBeHHOHAayYHBIN
MeToJl o3HaHusl. OnucaHue
(bu3NUeCKUX SBICHUH C
MTOMOILBIO MOJIENEH

bubnunoreka LIOK
https://m.edsoo.ru/ff09172a

VYpoxk-uccnenosanue "lIIposepka
TUIIOTE3bI: 1aIbHOCTh MOJETA
HI1apHKa, MyIEHHOTO
TOPU30HTAILHO, TEM OOJIBIIIE,

https://resh.edu.ru/subject/28/7/



https://resh.edu.ru/subject/28/7/
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https://resh.edu.ru/subject/28/7/
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yeM OO0JIbIIe BhICOTA IMycKa"

Crpoenue BemiectBa. OMBITHI,

7 JIOKa3bIBAOIINE JUCKPETHOE bubmiorexa LHOK
p https://m.edsoo.ru/ff09fe0a
CTPOCHUE BEIIIECTBA
8 JIBHKeHue 4acTUIl BEIIECTBA buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienopanue «OMNbITHI IO
9 HAOJIIOIEHUIO TEIIOBOTO https://resh.edu.ru/subject/28/7/
pacIIUPEHHS Ta30BY
ArperaTHble COCTOSTHUS )
10 https://resh.edu.ru/subject/28/7/
BEIIECTBA
B3anmocBsA3b MeX1y CBOMCTBAMU
BEILIECTB B pa3HbIX arperaTHbIX
1 COCTOSTHUSIX U MX bubmoreka [IOK
aTOMHOMOJIEKYJIAPHBIM https://m.edsoo.ru/ff0a0378
ctpoerreM. OcobeHHOCTH
arperaTHbIX COCTOSIHUM BOZbI
MexaHndeckoe JBMKEHHE.
bubnunoreka LIOK
12 PaBHOMEpHOE U HEpaBHOMEPHOE
https://m.edsoo.ru/ff0a05¢c6
IBIDKEHHUE
bubnmoreka LIOK
13 CkopocTth. EquHUIEI CKOPOCTH
p A H p https://m.edsoo.ru/ff0a079¢
14 Pacuer nytu u BpemeHU bubmuoreka [LIOK
JIBKCHUS https://m.edsoo.ru/ff0a0ac4
WNuepuus. 3akoH uHEPIUH.
15 B3aumoneiicTBre Ten kak bubmuorexa [IOK

MPUYMHA U3MEHEHUS CKOPOCTH
JIBIKCHUS TEN

https://m.edsoo.ru/ff0a0c10
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ITmoTHOCTE BemecTBa. Pacuer

bubmuoreka I{OK

16 Macchl ¥ 00beMa Teja 1o ero
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlaboparopHnas paborta
17 «Omnpenenenue MIOTHOCTH https://resh.edu.ru/subject/28/7/
TBEPIOTO TEIIa»
18 Pemenwne 3agau mo Teme bubnunoreka LIOK
"[TnoTHOCTE BemecTna" https://m.edsoo.ru/ff0al23c¢
Cuna kak XxapakTepucTUKa
19 B3auMoaencTeus teir. Cuia https://resh.edu.ru/subject/28/7/
yrpyroctd. 3akoH ['yka
JlaGopatopHnas paboTa
«M3ydeHue 3aBUCUMOCTH
20 pactsokenus (nedopmarmn) https://resh.edu.ru/subject/28/7/
MIPYKUHBI OT MPUIIOKEHHON
CIJIBD)
SIBnenue tarorenus. Cuia ]
21 https://resh.edu.ru/subject/28/7/
TSDKECTH
CBs13b MEXK]Ty CHIION TSKECTH U
N bubmuorexa [IOK
22 maccol tena. Bec tema. Pemenue
" " https://m.edsoo.ru/ff0al778
3amayd no treMe "Cuiia TSDKECTH
Cuia TSHKECTH Ha IPYTHX
bubnunoreka LIOK
23 minaHetax. Pusnueckue
https://m.edsoo.ru/ff0al502
XapaKTEPUCTUKHU TIJIAHET
bubnunoreka LIOK
24 WN3mepenune cuin. JluHaMoMeT
p A p https://m.edsoo.ru/ff0al8cc
Bubimmoreka LIOK
25 Bec tena. HesecomocTh 1

https://m.edsoo.ru/ff0al 778
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https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a0fee

CrnoxxeHue IByX CHII,

26 HaIIPaBJIEHHBIX 110 OJJHON bubmmorexa [IOK
N N https://m.edsoo.ru/ff0ala70
npsimoid. PaBHOeHcTBYOIIIAs CUIT
27 'I')CH_IGHI/IC faﬂaq Ho Teme " https://resh.edu.ru/subject/28/7/
PaBHozelicTByIOIIAst CUII
TpeHue ckoybKeHUs U TPEHHE
28 H(I))KOH. Tpenue B npupozlse u bubmmorexa [IOK
https://m.edsoo.ru/ff0alb9c
TEXHUKE
Jlaboparopnas pabora
«M3yuenue 3aBUCUMOCTH CHUJIbI
29 TPEHMSI CKOJIBKEHUS OT CUJIbI bu6muoreka [LIOK
JABJICHUSA U XapakTepa https://m.edsoo.ru/ff0alcc8
COIPUKACAIOLIUXCS
MMOBEPXHOCTEID)
30 PemeHH? St A (v)npe,ueﬂeHHe https://resh.edu.ru/subject/28/7/
PaBHOJIEHCTBYIOIIECH CHIIBI
Pemenne 3anau no remam: «Bec
31 Tenay, «I'padpuueckoe Bbu6muorexa [LIOK
n3o0paxeHue cumy, «CUIIb, https://m.edsoo.ru/ff0alde0
«PaBHOZIEMCTBYIOIIAS CHIDY
KonrpomnbHas pabora o remam:
«MexaHnuecKoe IBUKEHHUEY,
32 «Macca, TII0THOCTEY, «Bec https://resh.edu.ru/subject/28/7/
tenay, «['paduyeckoe
n300pakeHue Crin», « CHIIBD)
JNaBnenue. CriocoObl
33 YMEHBUICHUS U YBEJIUYEHUS buomiorexa LIOK

JaBJICHUS

https://m.edsoo.ru/ff0a20a6
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https://resh.edu.ru/subject/28/7/
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1a70

JlaBrienue ra3a. 3aBUCUMOCTD

bubmuoreka I{OK

4 ..
3 AaBIICHAA rasa ot 0bneéua, https://m.edsoo.ru/ff0a2376
TeMIEPATyPbI
Ilepenaga gaBieHUS! TBEPIBIMU
35 peana A PA bubnnorexa [JOK
TCIaMH, KHAKOCTAMH H ra3aMu. https://m.edsoo.ru/ff0a25b0
3akon ITackans
aBJICHHE B JKMIKOCTH U rase,
36 fBISBaHHOC eITI(I:lTBI/IeM CHUJIBI bubmmorexa HOK
A https://m.edsoo.ru/ff0a2718
TSDKECTH
Pemenue 3amay mo teme
37 «JlaBrenue I13.[>1<1/1 KOCTH U Ta3e buomorexa LIOK
BJICH .
4 A https://m.edsoo.ru/ff0a2826
3akon ITackamnsay
bubmuoreka [{OK
38 Coobmarompecs cocy et https://m.edsoo.ru/ff0a2970
39 I'mapaBnnyeckuii npecc buGmoreia HOK
UapaB
Aipas]t P https://m.edsoo.ru/ff0a3136
M . IlopmHeBoi
40 aHOMeTpHU p https://resh.edu.ru/subject/28/7/
JKUIKOCTHBIA HAcOC
Atmocdepa 3emin. [Tpuunnel
CYILIECTBOBAHUSA BO3AYIIHON
A1 }6]m a3 3 Y CHMOC bubmoreka [IOK
. 3aBUCUMOCThH
ODOJIOHUKH SEMIIH. 32 https://m.edsoo.ru/ff0a2b5a
aTMOC(EepHOTO JaBICHUS OT
BBICOTHI HaJl YypPOBHEM MOPS
0 Bec Bo3nyxa. AtmocepHoe bubnuoreka LIOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocdepHOTo bubnnorexa [IOK
nasnenus. OneiT Toppuuennu https://m.edsoo.ru/ff0a2dag
44 3aBUCHUMOCTb aTMOC(HEPHOTO bubnuoreka [IOK
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JIaBJIEHUS OT BBICOTHI HAJl
YPOBHEM MOPSI

https://m.edsoo.ru/ff0a2fc4

Bbapomerp-anepou.

bub6mmoreka 1IOK
45 ATMmocdepHOe aBiieHHE Ha
(bep A https://m.edsoo.ru/ff0a2fc4
Pa3IMYHBIX BBICOTAX
Perrenne 3aga4 mmo TeMe
46 A " https://resh.edu.ru/subject/28/7/
"ATMochepHoe TaBieHne
efcTBHE JKUIKOCTH M Ta3a Ha
47 A g bubmuorexa [IOK
IIOTPY>KEHHOE B HUX TEIO.
4 https://m.edsoo.ru/ff0a3276
ApxuMenoBa cuiia
JlaboparopHnas paborta
43 «OmnpeneneHue BITAIKUBAIOIICH Bbubnunoreka LIOK
CUJIBI, ICVCTBYIOILEH HA TENO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KUKOCTB)»
Jlaboparopnas paboTa 1mo Teme
«HccnegoBanue 3aBUCHMOCTH
49 A o Bbubnunoreka LIOK
Beca TeJia B BOJIE OT 00BhEMa
N A https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUIKOCTh 4aCTH
Tena
50 I bub6mmoreka 1IOK
JIaBaHH€E Tl
https://m.edsoo.ru/ff0a3a96
JlaboparopHnast pabota
"KoHcTpyupoBanue apeomerpa
51 WJIM KOHCTPYUPOBAHUE JOJIKU U https://resh.edu.ru/subject/28/7/
OIpeJieIIeHnE €€
rpy30MOabEMHOCTH "
Pemenne 3amad 1mo Temam:
g but6mmoreka [IOK
52 «ITnaBanue cynos.

Bo3nyxomnaBanue», «JlaBinenue

https://m.edsoo.ru/ff0a3654
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TBEPABIX TEJN, )KUAKOCTEU U
ra3oBy

Bbubnunoreka LIOK
>3 Mexamirecias padora https://m.edsoo.ru/ff0a3{82
bubnuoreka [JOK
54 Montaocts. EAHUIEI MOIITHOCTH hitps://m.cdsoo.ru/f0a3f32
VYpok-uccnenoanue "Pacyér
55 MOIIHOCTH, Pa3BUBAEMOU IIPU 1 https://resh.edu.ru/subject/28/7/
MobEME IO JecTHUIlE"
56 Hpocrere MexamH3Mbt. Phriar. https://resh.edu.ru/subject/28/7/
PaBHOBecue cun Ha peiuare
KonTponbhas pabota no teme
«JlaBneHue TBEpABIX TE,
57 JKUIKOCTEHN U ra3oBy / https://resh.edu.ru/subject/28/7/
Bcepoccuiickas npoBepoyHas
pabora
PesepBHblit ypok. Pabora c
TeKCTamu 110 TeMe «JlaBieHue
R N but6mmoreka [JOK
58 TBEPABIX TEJN, )KUAKOCTEU U
. https://m.edsoo.ru/ff0adffe
ra3oB» / Becepoccuiickas
IIpoBepoyHas pabora
Peryaru B Texnuke, ObITY U
59 npupoze. JlabopatopHas pabora 0.5 bubnuoreka [{OK
«Hccnenosanue ycioBuin https://m.edsoo.ru/ff0a478e
paBHOBECHSI pbluara
60 Pemienue 3amgau no teme but6mmoreka [IOK
«YCOBUS PABHOBECHUSI pbIyara https://m.edsoo.ru/ff0a48a6
61 KoaddummenT noneznoro 0.5 https://resh.edu.ru/subject/28/7/
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JNEUCTBUS MEXaHU3Ma.
JlaGopartopHnast pabora
«3mepenue KII/] HakioHHOM
IJIOCKOCTH

62

Pemenue 3agay o teme "Pabora,
MomHocTh, KITJT"

Bbubnunoreka LIOK
https://m.edsoo.ru/ff0a4c48

63

Mexanuyeckas SHEprusi.
Kunernyeckas 1 moTeHIManbHas
SHEprus

bub6mmoreka 1IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHUS
MEXaHUYECKOM FHeprun

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

65

YPOK-3KCIEPUMEHT MO TEME
"DKCIepUMEHTAIbHOE
ONpEeICIICHUE U3MEHEHHUS
KHHETHYECKOU U ITOTEHIIHAJILHON
SHEPTUHU MPHU CKATHIBAHUH TEJIa
10 HAKJIOHHOH IIJIOCKOCTH"

https://resh.edu.ru/subject/28/7/

66

Konrponbnas padora no teme
«PaboTa 1 MOIIHOCTH. DHEPTUS»

67

PesepBHblit ypok. Pabora ¢
TEKCTaMH 110 TEME
"MexaHn4eckoe aBHxeHue"

Bbubnunoreka LIOK
https://m.edsoo.ru/ff0adeec6d

68

PesepBHbIit ypok. Pabora c
TekctaMu 1o Teme "Padora.
MoutHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68

12
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8 KVIACC

KoaunuecTBo 4acoB

Ne Mara DJIeKTpPOHHbIe LN (ppoBbIe
Tema ypoka Konrpoabnbie | IlpakTuyeckue
n/n Bcero U3y4eHusi | oOpa3oBaTe/ibHbIE pecypchl
padoTbI padoThbI
OcHOBHBIE TIOJIOKECHUS
| MOJIEKYJIIPHO-KUHETUYECKOI | bu6mmoreka LIOK
TEOPUU U UX OTBITHHIE https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
Macca u pazmep aTOMOB H
2 P p 1 https://resh.edu.ru/subject/28/8/
MOJIEKYJT
Monenu TBEPIOTO, KUIKOTO B
3 ra3oo0 aSHOI:"O COCTOSTHUI 1 bubmmorexa [IOK
p https://m.edsoo.ru/ff0a540e
BEILECTBA
OObscHEeHnE CBOMCTB TBEPAOTIO,
KHUKOTO U Ta3000pa3HOTO
4 COCTOSIHUHU BEIIECTBA HA OCHOBE 1 https://resh.edu.ru/subject/28/8/
MOJI0)KEHU N MOJIEKYJIAPHO-
KUHETUYECKON TEOpUn
5 Kpucranmnmaeckue u amophHbie | bu6mmoreka [TOK
Tena https://m.edsoo.ru/ff0a5800
6 CmauuBaHUE U KallWJUISIPHOCTb. | bubnuoreka [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TernnoBoe paclIMpEeHUEe U CKATHE 1 bubmorexa HOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. Cs3b
8 TEMITIEPATYPHI CO CKOPOCTHIO 1 https://resh.edu.ru/subject/28/8/

TCIIJIOBOT'O ABMKCHUS YaCTHI]
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9 Buytpennss sHeprus. CriocoOsl Bubmmorexa [IOK
U3MEHEHUS BHYTPEHHEN SHEPIUU https://m.edsoo.ru/ff0a5c60

10 Bupel Teronepenauun bubmmorexa LIOK

A el https://m.edsoo.ru/ff0a6412
Ypok-koH]pepeHIHs
"[IpakTHuecKoe NCIOIb30BaHUE
. bubnuoreka [IOK
11 TETJIOBBIX CBOMCTB BEIIECTB U
https://m.edsoo.ru/ff0a65c0
MaTepHUasoB B IEISIX
sHeprocoepexeHus"

12 KonuuecTBo TemioThl. Y AenbHas but6mmoreka [JOK
TEIUIOEMKOCTD https://m.edsoo.ru/ff0a6976
VYpaBHeHuUe TEII0BOro OaaHca.

13 TemmooOMeH 1 TerI0BOE bubmmorexa [OK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlabopaTopHas pabota

14 "UccnenoBanue SBICHUS but6mmoreka [IOK
Ter1000MeHa pHU CMENINBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Topsiueit BOJIbI"

Pacuer xonnyecTBa TEIIOTHI,
HEO0OXOAMMOTO JIJIsi HarpeBaHUS

15 a a P https://resh.edu.ru/subject/28/8/
TeJa ¥ BBIICISIEMOTO UM TIPH
OXJIAKICHUHN
JlaGoparopHas paborta

16 "On Ie))IeJIIe):HI/Ie pnenLHoﬁ bubmorexa LHOK

P Y " https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BELIECTBA

17 DHeprus TorMBa. Y aeiabHas bubnuoreka [JOK
TEIJI0Ta CTOPaHUs https://m.edsoo.ru/ff0a7bSa

18 [InaBneHue u oTBEpACBaHNE bubnnorexa [IOK
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KpUCTATNINYCCKUX TCJI. V;[eana;I
TCILJIOTA IJIaBJICHUA

https://m.edsoo.ru/ff0a71d2

JlaboparopHast pabota

19 "OHDeIeCHIE VICTLHOI bubnnorexa [IOK
i JIEHU 16
et A " https://m.edsoo.ru/ff0a72fe
TEILIOTHI [IIaBJICHUS JIbIA

20 [Tapoo6pazoBanue u bu6mmoreka LIOK
KoHJeHcanus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenwne. Y gennnas Temora
mapooOpa3oBaHus U

71 Op . Ea JABHCHMOC Bbubnunoreka LIOK
KOHJEHCAIIUN. 3aBUCUMOCTD

g I https://m.edsoo.ru/ff0a786¢
TEeMIIepaTypbl KUIICHHUS OT
aTMOC(EepHOTO TaBJICHUS
BrnaxnocTs Bo3myxa.

” JlabopaTopHas pabota bubmmorexa [JOK
"OnpeneneHre OTHOCUTEIBHON https://m.edsoo.ru/ff0a7628
BJIAJKHOCTH BO31yXa"

Pemenue 3amau Ha onpeieacHue

23 a pea https://resh.edu.ru/subject/28/8/
BJIQYKHOCTH BO3/yXa
[TpuHIHIBI pabOTHI TETIIIOBBIX

purareneii. [laposast TypOuHa.

24 A p yP https://resh.edu.ru/subject/28/8/
JIBuraresb BHyTPEHHETO
CrOpaHus
KIIJI TenmoBoro aBurarens.

25 Te 2:[0 e aTe 3aluTa bubnmorexa [OK

IUIOBBIE IBUTATEIN U
g . - https://m.edsoo.ru/ff0a7c¢7c
OKPY KaIOIIEH CPeIbI
3aKOH COXpaHEHUs U
26 MPEBPAILCHUS SHEPTUU B https://resh.edu.ru/subject/28/8/

TEIIOBBIX ITpoLIeEccax
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IToaroroBka K KOHTPOJIBHOMN
pabore o Teme "TernmoBsie

27 siBieHus. M3menenue bubmmorexa [OK
' . https://m.edsoo.ru/ff0a8312
arperaTHBIX COCTOSTHHI
BelecTra"
KonTponbhas pabota no teme
)% "TemnoBsie siBIeHUs. M3MeneHne bubmuoreka [{OK
arperaTHbeIX COCTOSTHUM https://m.edsoo.ru/ff0a86ae
BerecTna"
OnexTpusanus ten. [[Ba poaa
29 P feap https://resh.edu.ru/subject/28/8/
AIEKTPUUECKUX 3apSI0B
Ypok-uccnenoBanue
30 "DnexTpuzanus Te1 UHAYKIHEH https://resh.edu.ru/subject/28/8/
Y MPU CONTPUKOCHOBEHUHU"
31 B3aumMopeiicTBre 3apssKeHHBIX bu6mmoreka [TOK
ten. 3akoH Kysnona https://m.edsoo.ru/ff0a87e4
DNeKTpUYECcKoe MoJie.
HanpsxenHocTb BuGmorexa LIOK
32 3IEeKTpU4ecKoro nois. [Ipunnun
https://m.edsoo.ru/ff0a8a0a
CYTIEPIIO3HIINH IIEKTPUUECKUX
oJIen
Hocurenu snexkrpuyeckux
33 3aps/10B. DIIEMEHTAPHBIN 3apsi. https://resh.edu.ru/subject/28/8/
Crpoenue atroma
[IpoBOAHUKY U AUAICKTPUKH. Bu6 110K
noIMoTEeKa
34 3aKoH COXpaHEHUs
p https://m.edsoo.ru/ff0a8ef6
3IEKTPUYECKOT0 3apsiaa
bub6mmoreka 1IOK
35 Pemenue 3ai1a4y Ha mpUMeHEHHE

https://m.edsoo.ru/ff0a90cc
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https://m.edsoo.ru/ff0a83f2

CBOMCTB JJIEKTPUYECKUX 3aps/I0B

DNEKTPUUECKUN TOK, YCIIOBHS

36 €ro CyIecTsoBauusa. MCTOYHUKHU buGnnorexa LIOK
Y ) https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JleficTBUS SIEKTPUYECKOTO TOKA bubmorexa [IOK
p https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JlelicrBue

38 3JIEKTPUYECKOTIO I10JIs HA 1 https://resh.edu.ru/subject/28/8/
MIPOBOJAHUKY U TUAJIEKTPUKU"

39 DIEeKTPUYECKUIA TOK B METAJIIaX, bubmmorexa [JOK
JKMIKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838
DnexTpuyeckas uenb 1 eé

40 P B https://resh.edu.ru/subject/28/8/
COCTaBHBIC YACTH
Cuna Toxka. JlaboparopHas

" bubnnorexa [IOK
41 pabora "H3mepenue u 0.5
" https://m.edsoo.ru/ff0a8bd6
peryJaupoBaHue CHIIbI TOKA
DeKTpUYecKoe HaMpsHKEHHE.

4 BoasT™metp. JITabopaTopras 0.5 bu6mmoreka [IOK
pabota "U3smepenue u ’ https://m.edsoo.ru/ff0a9e14
peryinupoBaHue HapsKeHUs"

ComnpoTuBieHre NPOBOAHUKA.
but6mmoreka [JOK
43 VY enpHO€ CONPOTUBIICHUE
https://m.edsoo.ru/ff0aa738
BEIIECTBA
JlabopaTopHas pabota
"3aBUCUMOCTb JIEKTPUYECKOTO
but6mmoreka [JOK
44 CONPOTUBJICHUS TPOBOJIHUKA OT 1

€ro JJIMHEI, IIOIIAIN
MONIEPEYHOI0 CEYCHUS U

https://m.edsoo.ru/ff0aa738
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Martepuana'

3aBUCUMOCTH CHJIBI TOKA OT

Bbubnunoreka LIOK

45 HANpsKeHHs. 3akon OMa A1 https://m.edsoo.ru/ff0aad4a
y4dacTKa [enu
JlaboparopHast pabota
"UccnenoBanue 3aBUCUMOCTH

46 CWJIBI TOKA, UAYIIETO Yepe3 bubmmorexa [TOK
PE3UCTOP, OT COPOTUBIICHUSA https://m.edsoo.ru/ff0aa04e
pe3ucTopa M HANPSHKCHUS Ha
pe3ucrope"
[TocnenoBarenpHOE U

47 IapajuieIbHOE COEAUHEHUS https://resh.edu.ru/subject/28/8/
IIPOBOJTHUKOB
JIaboparopHast pabota
"[IpoBepka mpaBuiia CI0KEHUS BuGmorexa 1IOK

48 HATIPADICHIH TP https://m.edsoo.ru/ff0aaas8
MOCJIEI0BATEILHOM COCTMHEHUH
JIBYX pE3UCTOpPOB"
JlaboparopHast pabota

49 "[IpoBepka mpaBuiia 1Jisl CUIIbI Bbu6mmoreka [LIOK
TOKA IIPU [apajuIeIbHOM https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB"
Pemenwne 3a1a4 Ha MprMEHEHNE BuGmorexa LIOK

>0 3aKoHa OMa JUIs pasTHaHOro https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS POBOJIHUKOB
PaGota u momrHOCTH

51 3JIEKTPUYECKOT0 TOKA. 3aKOH bubmmorexa LIOK

Jxoyns-Jlenma

https://m.edsoo.ru/ff0ab124



https://resh.edu.ru/subject/28/8/
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa44a

JlabopaTopHas paboTta
"Onpenenenue padoOThl U

bubnnorexa [JOK

52
MOIIIHOCTH JJIEKTPUYECKOIO https://m.edsoo.ru/ff0ab3e0
ToKa"
DNEeKTPUYECKUE LIEeTH U
53 MOTPEOUTENH IIEKTPUUECKOMN bubnnoreka [IOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHHe
[TocTostHHBIE MATHUTBI, UX
54 . ’ https://resh.edu.ru/subject/28/8/
B3aUMO/ICHCTBUE
55 VYpok-uccnenosanue "N3yuenue bubmmorexa [IOK
MoJied MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nosie. MarauTHoe
bubnunoreka LIOK
56 noje 3eMIIN U eT0 3Ha4YeHue O
https://m.edsoo.ru/ff0acOba
YKU3HM Ha 3emie
IToaroroBka K KOHTPOJIBHOMN
pabote 1o Teme "DIeKTpUIecKue
57 sa Sapsiie o Tera bubmuorexa [JOK
STBI. 3apsHKESHHBIC TElla U X
P vp . https://m.edsoo.ru/ff0abd2c
B3auMoeicTBus. [locTosHHBIN
AIEKTPUUYECKUN TOK"
KonrponsHas padora no teme
"DnekTpuuecKue 3apsbl.
3apspKeHHBIE Tejla U UX
. . bubnuoteka [JOK
58 B3auMoieicTBusl. [locTosHHBIN
o " https://m.edsoo.ru/ff0abea8
ANEKTPUICCKUH TOK" /
Bcepoccuiickas npoBepodHas
pabora
50 PezepsHsliil ypok. Pabora ¢ Bbu6mmoreka [LIOK

TexkcTaMu 110 teMe "TlocToSHHBIN

https://m.edsoo.ru/ff0acdc6
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https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abd2c
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AIIEKTPUYECKH TOK" /
Bcepoccuiickas npoBepodHas
pabora

60

OmnsIT Opcrena. MarHuTHoe nose
JIEKTPUYECKOTO TOKA
MarHuTHO€ 1oJie KaTylIKH ¢
TOKOM

Bbubnunoreka LIOK
https://m.edsoo.ru/ff0ac1d2

61

HpI/IMeHCHI/IC 9JICKTPOMArHuToOB
B TexHuke. JlabopaTopHas
pabora "U3yuenue necTBus
MAaravMTHOIO I10JIA Ha ITPOBOJHUK
¢ TOKOM"

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABUTATEIb IOCTOSTHHOTO
Toka. Mcmonp30BaHue
3JIEKTPOJBUTATENCH B
TEXHUYECKHUX YCTPOHUCTBAX U Ha
Tpaucmnopre. JlabopaTopHas
pabota "KonctpyupoBanue u
n3yueHue paboThl
3JeKTpoaBUrarens"

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

63

Omneiter @apazes. 3akoH
NEKTPOMArHUTHOW MHIYKIIUH.
IIpaBuio Jlenna

https://resh.edu.ru/subject/28/8/

64

Onekrporereparop. Crocoos
IMOJIYUCHU A BHGKTqueCKOﬁ
SHEPruu. DIIEKTPOCTAHIINU HA
BO300HOBIISIEMBIX UCTOYHUKAX
SHEPTUH

https://resh.edu.ru/subject/28/8/

65

[ToaroroBka K KOHTPOJIBHOMN



https://resh.edu.ru/subject/28/8/
https://resh.edu.ru/subject/28/8/
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac1d2

pabote 1o Teme "DIeKTpUIecKue
U MarduuTHbIE BIeHUA"

66

KonrponsHas padora no Teme
"DEeKTpUUECKUE U MAarHUTHBIC

sBieHusa"

bub6mmoreka 1IOK
https://m.edsoo.ru/ff0acb14

67

PesepBHylit ypok. Pabora ¢
TekcTaMu 110 TeMe "TerioBrie
SIBJICHUS"

Bbubnunoreka LIOK
https://m.edsoo.ru/ff0acc5e

68

PezepsHslii ypok. Pabora ¢
TEKCTaMH 110 TeMe "MarauTHele
sBJIeHUA"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME

68

14.5



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

9 KVIACC

KoaunuecTBo yacoB

Ne Hara DJIeKTpPOHHbIe LN (ppoBbIe
Tema ypoxka Konrpoabnbie | IlpakTuyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoTbI padoTbI
MexaHnueckoe IBHKCHHEC.
1 1 https://resh.edu.ru/subject/28/9/
MarepuanbHasi TOUKa
CucremMa otcyera.
2 OTHOCHUTEIBLHOCTD 1 buGnnorexa LIOK
https://m.edsoo.ru/ff0ad474
MEXAHUYECKOTO ABHKEHMUS
3 PaBHOMEpHOE NpsIMONMHENHOE | bubnuoreka [IOK
JIBIDKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsAMOSIMHENHOE
4 nBrxeHue. Cpeassis u 1 https://resh.edu.ru/subject/28/9/
MTHOBEHHAsi CKOPOCTh
IIpsimonuuenHoe
5 ABHOYCKOPEHHOEC IBIDKECHHE 1 buGnnorexa LIOK
P yeKop ' https://m.edsoo.ru/ff0ad8d4
Yckopenue
CkopocTb IpSIMOIMHEWNHOTO
6 PaBHOYCKOPEHHOTO JBUKECHHUS. 1 https://resh.edu.ru/subject/28/9/
I'paduk ckopoctu
Jlaboparopnas pabota
"OnpeneiieHne YyCKOPEHUs Tejia
7 I I/IpaBHO CKOyeHHI())M 1 1 buGnnorexa LIOK
pap ycKop . https://m.edsoo.ru/ff0adb18
JBHKEHUH 10 HAKJIOHHOH
mIockoctu"
Cso0Ooxnoe nmagenne tea. OneITe
8 1 https://resh.edu.ru/subject/28/9/
TI'anunes



https://resh.edu.ru/subject/28/9/
https://resh.edu.ru/subject/28/9/
https://resh.edu.ru/subject/28/9/
https://resh.edu.ru/subject/28/9/
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad474

PaBHOMEpHOE ABMXKEHUE TTIO
oKkpy»kHOCTH. [Iepron u yacrora

bubnnorexa [JOK

9
oOpateHus. JIuneitHas u yrionas https://m.edsoo.ru/ff0ael 76
CKOPOCTH
EHTPOCTPEMHUTEITLHOE
10 Hentpoctp https://resh.edu.ru/subject/28/9/
YCKOpEHUE
1 Ilepssiii 3akoH HetoToHa. BexTop bu6muoreka [LIOK
CHJIBI https://m.edsoo.ru/ff0ae612
B Bropoii 3akoH HproToHa. bubmuoreka LIOK
PaBHonelicTByIOIIAs cuiia https://m.edsoo.ru/ff0ac72a
13 Tpernii 3akoH HproToHa. Bbu6muoreka LIOK
Cynepno3unus cui https://m.edsoo.ru/ff0ac982
14 Pewienue 3anay Ha npuMeHeHUE bubnunoreka LIOK
3akoHOB HrroTOHA https://m.edsoo.ru/ff0aeb6ec
bubmuorexa [JOK
15 Cuta octu. 3akoH ['yka
11 YIPYTOCTH. SaKom 1 yik https://m.edsoo.ru/ff0aeca2
Pemenue 3anau no reme «Cuna
16 a https://resh.edu.ru/subject/28/9/
YOPYTOCTH
JlaGopaTopHas pabora
17 «Om z eﬂzHI/IeIzKeCTKOCTI/I bubmmorexa [IOK
pen https://m.edsoo.ru/ff0ace28
MIPY>KUHBD)
bu6nmnoreka LIOK
18 C
Hia Tperus https://m.edsoo.ru/ff0af738
19 Pemenwne 3agau mo teme «Cuna bubmuoreka [{IOK
TpEHUD» https://m.edsoo.ru/ff0afa26
JlaGopartopHnast pabota
" bubnnorexa [IOK
20 Omnpenenenue kodpduimenta
https://m.edsoo.ru/ff0af8be

TPEHUS CKOJIbXKEeHUs"



https://resh.edu.ru/subject/28/9/
https://resh.edu.ru/subject/28/9/
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
https://m.edsoo.ru/ff0ae176

Pemrenne 3amau mo teMe "3aKOHEBI

bubmuoreka I{OK
21 Hrrorona. Cuna ynpyroctu. Crita
" ypy https://m.edsoo.ru/ff0afb8e
TPEHUS
Cuna TSHKECTH U 3aKOH
22 ce Or'0 TATOTEHUS bubmorexa HOK
BCEMUPH .
P https://m.edsoo.ru/ff0af044
YckopeHnue cBOOOTHOTO TafeHUs
Ypoxk-koupepenuus "/IBmxenue
TEJI BOKPYT I'PaBUTALIMOHHOIO )
23 PYL TP https://resh.edu.ru/subject/28/9/
nentpa (CosiHeuHast cUCTEMA).
I'amakTukn"
Pemenwne 3agau mo teme "Cuna
24 TSKECTH M 3aKOH BCEMHUPHOTO bubnmorexa [OK
" P https://m.edsoo.ru/ff0af5{8
TATOTCHUS
)5 IlepBas kocMHUECKask CKOPOCTb. bubmuorexa [LIOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepualbHON
TOYKH. AOCOIIFOTHO TBEPIOE TEIO.
26 PaBHoBecue TBEpI0TO z ac bubmmorexa [IOK
BHOBECHUC TBEPJOIO T
.. o P https://m.edsoo.ru/ff0afe36
3aKPETUIEHHOW OCBIO BPAILICHUS.
Mowment cunsl. LeHTp TsKECcTH
PaBHOBeCHE MaTepuabHON
TOYKH. AOGCOTIOTHO TBEPAOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA € https://resh.edu.ru/subject/28/9/
3aKPEIUIEHHONW OCBIO BPAILICHUS.
MowmenT cunsl. LleHTp TsKECTH
)% Pemenwne 3agay mo Teme bubnunoreka LIOK
"MomeHnT cuibl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
. bubnunoreka LIOK
29 [ToaroroBka Kk KOHTPOJILHOM 1

https://m.edsoo.ru/ff0b0408
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pabote mo Teme "MexaHUIEeCKOe
nBkenne. Bzaumoneicraue ten"

Konrponbnas padora o reme

30 "MexaHu4ecKoe JIBUKCHHE. brbamorexa HOK
. https://m.edsoo.ru/ff0b06ec

B3aumopeiictBue ten"
Nmnynsc Temna. UMimyasc CUitbL.

31 3aKOoH COXpaHEHUsI UMITYJIbCa. bubmmorexa [TOK
Yrpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMO/ICIICTBUE

0 Pemenue 3amad mo teme "3akoH bubnuoreka [JOK
COXpPaHEHUs uMIyJsnca' https://m.edsoo.ru/ff0b096¢

33 YpoI-KkoH(epenL "PeaKTHBHO"e https://resh.edu.ru/subject/28/9/
JBUKEHHE B IPUPOJIC U TEXHUKE

34 Mexanunueckasi paboTa u bu6mmoreka LIOK
MOIIHOCTb https://m.edsoo.ru/ff0b0a84

35 PabGota cHIIBI TSKECTH, CHIIBI bubnunoreka LIOK
YOPYTOCTU U CUIIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaGopatopHas paboTa
«Omnpenenenue pabOThI CUITBI

36 TpEeHUs IIPU PaBHOMEPHOM https://resh.edu.ru/subject/28/9/
JBUKEHHUH TeJa Mo
TOPU30HTAIBLHON MOBEPXHOCTH

37 CBA3E, SHEpTHH U PACOTEL https://resh.edu.ru/subject/28/9/
[ToTenuuanbHas sHEprus

18 Kunernueckas sueprus. Teopema bubmuorexa [JOK
0 KHHETUYECKOW SHEPTUU https://m.edsoo.ru/ff0b0c32

39 3AKOH COXPAHCHHS JHEPTHH B https://resh.edu.ru/subject/28/9/

MEXaHHKE
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JlaboparopHas paborta

bubmuoreka I{OK

40 «/3ydeHue 3aKk0oHa COXpaHCHUS
M P https://m.edsoo.ru/ff0bl2fe
SHEPTUN
41 KoiebarenbHoe IBUKEHHE U €T0 Bbubnunoreka LIOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
3aryxaroiue KoiaeOanusl.
42 BLIZ JKIEHHBIE KOJICOaHUs buGnnorexa LIOK
YA ) https://m.edsoo.1u/ff0b2010
Pe3onanc
MareMaTuyecKul U NPy KUHHBIA
43 py https://resh.edu.ru/subject/28/9/
MAasITHUKU
Ypoxk-uccienoBanue
44 «3aBUCUMOCTD IIEpHOAA Bbu6mmoreka [LIOK
K01€0aHUil OT )KECTKOCTH https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MACChl TPy3a»
IIpeBpaltienne 3HEPTUH IIPU
45 peppatt p p https://resh.edu.ru/subject/28/9/
MEXAHUYECKUX KOJIEOAHUIX
JlaboparopHas paborta
46 «OrnpeneneHune yacToThl U Bu6muoreka [LIOK
nepuoja KojaebaHui mpyKUHHOTO https://m.edsoo.ru/ff0blaec
MasITHUKA
JlaboparopHas paborta
«IIpoBepka HE3aBUCUMOCTU
47 . P o :KO eGai sa Bbubnunoreka LIOK
nepu JIe0aHui T s
PHOZ py https://m.edsoo.ru/ff0b197a
MOJIBEIIEHHOr0 K HUTH, OT MacCCHI
rpy3a»
Mexanunueckne BOJIHLI. CBOMCTBA
Bbubnunoreka LIOK
48 MEXaHUYECKHUX BOJIH.

HpOI[OJ'H)HI)IG 1 MOIICPCYHBIC

https://m.edsoo.ru/ff0b21fe
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BOJIHBI

Ypok-KoH(pepeHIus
"MexaHUYEeCKHUE BOJTHBI B

49 .. o https://resh.edu.ru/subject/28/9/
TBEpAOM Tene. CelicMuueckue
BOJIHBI"
3Byk. Pacnipoctpanenue u

50 y pocTp https://resh.edu.ru/subject/28/9/
OTpa)K€HUE 3BYyKa
Ypok-uccnenoBanue

51 "HaOroneHue 3aBHCUMOCTH https://resh.edu.ru/subject/28/9/
BBICOTHI 3BYyKa OT 4aCTOTHI"

I'poMKOCTB 3ByKa U BbICOTA TOHA.

52 p 21 https://resh.edu.ru/subject/28/9/
AKYyCTHYECKUI pE30HAHC
VYpok-koHpepeHnuus "YIibTpa3Byk

53 u II/)IH(i) asl;b KpB MPUPOLE I/ITp ’ buGnnorexa LIOK

P " Y pup https://m.edsoo.ru/ff0b23ca
TEXHUKE
IToaroroBka K KOHTPOJIBHOMN

54 pabote mo Teme "3aKOHbI bubnmnoreka [JOK
coxpaHeHus. MexaHudeckue https://m.edsoo.ru/ff0b25f0
KOJIeOaHMs U BOJIHBI"

Konrponbnas padora no reme
"3aKOHBI COXPAHEHUS.

55
Mexanudeckue KojaeoaHus u
BOJIHBI"

56 DNeKTPOMarHuTHOE MOJIE. bubnmnoreka [JOK
DJEKTPOMarHUTHbIE BOJIHBI https://m.edsoo.ru/ff0b2abe
CBoiicTBa JIEKTPOMarHUTHBIX )

57 https://resh.edu.ru/subject/28/9/
BOJTH

58 VYpoxk-koHpepenuus "[kana bubmuoreka [LIOK



https://resh.edu.ru/subject/28/9/
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https://resh.edu.ru/subject/28/9/
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:-)HGKTpOMaFHI/ITHI)IX BOJIH.
Hcnons3oBanue
SHCKTpOMaFHI/ITHI)IX BOJIH OJI1
COTOBOH CBS3H"

https://m.edsoo.ru/ff0b2fe6

VYpok-uccnenosanue "Mzyuenue
CBOMWCTB SJICKTPOMArHuTHBLIX BOJIH

bub6mmoreka 1IOK

59
C TTIOMOIIILI0 MOOHIIBHOTO https://m.edsoo.ru/ff0b2c6¢
tenedona”

Pemenue 3agau Ha onpenenenue

60 YaCTOTHI M JJIUHEI https://resh.edu.ru/subject/28/9/
ANEKTPOMATrHUTHOW BOJIHBI
DiIeKTpOMarduTHas IpUpoIa

61 CBETa pCKo OCTh CBGTI; ’ bubmorexa HOK

' P . ' https://m.edsoo.ru/ff0b31d0
BonnoBrIe CBOMCTBA CBETa
HcTounuku cBera.

& [TpsimonuHeitHOe Bbu6mmoreka [LIOK
pacupoCTpaHEHUE CBETA. https://m.edsoo.ru/ff0b3658
3atmenus Connua u JIyHsl
3aKoH OTpa)Xe€HUs CBeTa. 3epKaia.

bubnunoreka LIOK
63 Pemenue 3anau Ha npumMeHeHue
https://m.edsoo.ru/ff0b38c4
3aKOHa OTPaKCHUS CBETa

64 IIpenomiienue cBeTa. 3aKoH bubmuoreka LIOK
MPETOMIIEHHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHoe BHYTpeHHEE OTPAKEHUE

65 cBera. Mcnosnb30BaHUE MOJHOTO bubmuorexa [IOK
BHYTPEHHETO OTPAXKEHUS B https://m.edsoo.ru/ff0b3c5c
OTNTHYCCKUX CBETOBOJIAX

66 Jlaboparopnas pabota https://resh.edu.ru/subject/28/9/
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"HccnemoBaHue 3aBUCUMOCTH
yTJia PETOMIICHHSI CBETOBOTO
Jyda OT yIJia aJCHHsI Ha TPaHUIEe
"BO3AyX-CTEKJIO

nn

Ypok-koHpepeHHs
"M crionp30BaHue IIOJTHOTO

67 BHYTPEHHETO OTPAKEHHUS: https://resh.edu.ru/subject/28/9/
CBETOBO/IbI, OIITHKOBOJIOKOHHAS
CBSI3B"

but6mmoreka [IOK

68 Jlunzel. OnTuyeckas cuiia JIMH3bI https://m.edsoo.r/fOb3Ec

69 IToctpoenune nzodpaxeHuii B bubmuoreka [IOK
JINH3aX https://m.edsoo.ru/ff0b444a
Jlaboparopuas padoTa

70 "Onpenenenne HOKyCHOTO bubmmorexa [JOK
pacCTOSHUS U ONITUYECKOM CUIIBI https://m.edsoo.ru/ff0b4206
cobOuparomen JUH3bI"
Ypok-KoH HITUS

71 "(I))ETI/IIIZCE)IEEGHI/IHHSOBLIG bubamorexa HOK

https://m.edsoo.ru/ff0c0a7e

npuoopsr”

7 ['ma3 xak onruyeckas CUCTEMa. Bbubnunoreka LIOK
3peHue https://m.edsoo.ru/ff0b4684

73 Ypok-xon(epentuns " Jledexer https://resh.edu.ru/subject/28/9/
3penus. Kak coxpanuts 3penue"
Paznoxenue 6enoro ceera B

74 cnektp. OnbiTel HploTOHA. bubnuoreka [JOK

CrnoeHue CreKTpaibHbBIX
uBeToB. Jlucnepcust cBeta

https://m.edsoo.ru/ff0c0f4c
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Jlaboparopnas padota "OnbITHI
0 Pa3JIoKEHHIO OEJI0ro CBeTa B

75 CIIEKTP U BOCHPHUATHUIO IIBETA buGnnorexa LIOK
p p https://m.edsoo.ru/ff0c0e2a
MPEAMETOB MPU UX HAOJIIOICHUH
yepe3 LBETOBbIE PUiIbTphI"
VYpok-npaktukyM "BonHoBbie

76 CBOICTBa CBETA: IUCIIEPCHS, https://resh.edu.ru/subject/28/9/
uHTepdepeHIus u gudpaxuus"

77 OmnsiTel Pesepdopna u bubnmnoreka [JOK
[JIaHETapHast MOAEIb aTOMa https://m.edsoo.ru/ff0c12a8
[Toctynatel bopa. Monens atoma )

78 https://resh.edu.ru/subject/28/9/
bopa
Hcnyckanue v MOTJIONIEHUE CBETa

. but6mmoreka [JOK
79 atomoM. KBaHTe1. JIuneliuaTeie
https://m.edsoo.ru/ff0c144c
CHIEKTPBI

20 Ypok-nipaktukyM "Habmronenne bu6mmoreka [IOK
CHEKTPOB UCITyCKaHHUS" https://m.edsoo.ru/ff0c1550

81 PannoakTUBHOCTH U €€ BUIIbI bubamorexa [IOK

g s https://m.edsoo.ru/ff0c1672

2 CrtpoeHne aTOMHOTO fJIpa. bu6mmoreka [IOK
Hyknonnast Mogens https://m.edsoo.ru/ff0c18ac

23 PannoaktuBHBIE TpEBpaLICHHUS. bu6mmoreka [IOK
H3oTombl https://m.edsoo.ru/ff0clal4

24 Pemenue 3amad 1o teme: but6mmoreka [IOK
"PagmnoakTuBHBIE TTpEBpallieHUs " https://m.edsoo.ru/ff0c1bda

85 [lepuon nomypacnana https://resh.edu.ru/subject/28/9/

26 Ypok-koH(pepeHIHs bu6mmoreka [TOK

"PannoakTuBHBIC U3TYyUYEHUS B

https://m.edsoo.ru/ff0c2126
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[pUpoJie, MeIULIMHE, TEXHUKE"

Snepuble peakuuu. 3aKOHbBI

87 COXpaHEHUs 3apsI0BOTO U bubmorexa HOK
p p https://m.edsoo.ru/ff0c1c58
MacCOBOT'0 YHCEI
28 DHeprus CBsA3M aTOMHBIX SIJIEp. bubnmnorexa [JOK
CBs13b MacChl U SHEPTUH https://m.edsoo.ru/ff0c1d7a
Pewenue 3amau no reme
89 " " https://resh.edu.ru/subject/28/9/
SnepHbie peakuu
Peakuuu cunTesa u nenexus
90 snep. Mictounuku sHepruu buGmorexa HOK
P .. P https://m.edsoo.ru/ff0c1e88
Connua u 38E31
Ypoxk-koupepenmus "Anepras
sHepreTuka. JlencTeus
91 p A . https://resh.edu.ru/subject/28/9/
pPaJIMOaKTUBHBIX U3ITyUYEeHUHN Ha
KHUBBIE OPraHNU3MbI"
IToaroroBka K KOHTPOJIBHOMN
pabote mo Teme
" bubnnorexa [IOK
92 DNEeKTPOMarHuTHOE MOJeE.
https://m.edsoo.ru/ff0c223e
DJEKTPOMArHUTHHIC BOJTHBI.
KBanrtoBsie siBaeHus"
Konrponbnas padora no reme
23 "DJIeKTPOMarHuTHOE TOJIE.
DNEeKTPOMArHUTHBIC BOJTHEI.
KBanrtoBsie siBieHus"
IToBTOpenue, o6o0IIEeHHE.
Bbubnunoreka LIOK
94 JlabopatopHbie paboThI 1O KypCy
" o " https://m.edsoo.ru/ff0c245a
B3aumoneiicTBue Ten
95 [ToBTOpeHue, 06oOIICHNE. bubmmorexa [JOK
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Pemenne pacueTHbIX U
KaueCTBCHHBIX 33124 10 TEME
"TemioBbie MpOUECCHI"

https://m.edsoo.ru/ff0c2572

[ToBTOpenue, o6o0IIEeHHE.

9% Pemenne pacueTHbIX U | Bubmmorexa [IOK
KadeCTBEHHBIX 3a7a4 I10 TEME https://m.edsoo.ru/ff0c2a22
"KIIJI TeroBbIX aBurareei”
[ToBTOpeHme, 06001IEHNE.
97 Pemenne pacueTHbIX U | Bubmmorexa [IOK
KadeCTBEHHBIX 3a7a4 10 TeEME https://m.edsoo.ru/ff0c2b30
"KII/I snexTpoycTaHOBOK"
[ToBTOpeHme, 06001IEeHNE.
98 JIaGopaTopHble pabOTHI IO KypC 1 1 bubmorexa LHOK
" patop P " ypey https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBICHUS
[ToBTOpenue, o6o0mmenue. Pabora
| bubnnorexa [IOK
99 C TEKCTAMH 110 TeMe "3aKOHBI 1
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHUS B MEXaHUKE
[ToBTOpenue, o6o0mmenue. Pabora
| Bubmmorexa [IOK
100 ¢ rexctamu 1o teme "Koebanus 1
" https://m.edsoo.ru/ff0c2e82
H BOJIHBI
IToBTOpenue, 06001IeHNE. PaboTa
101 C TechaMH o TeMEl"CBeTOBLIe 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUSA
[ToBTOpenue, o6o0mmenue. Pabora
102 ¢ Tekctamu 1o TeMme "KBanrosas 1
U siiepHas pusmka”
OBLIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME
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IMPOBEPSIEMBIE ITPEJIMETHBIE PE3YJIBTATHI OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITIPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHMUSI

7 KUIIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHus

1.1

HCIIOJIB30BAaTh U3YYCHHBIC ITOHATHSA

1.2

pas3inyaTtb ABJICHHA IO OMNHUCAHWUIO UX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIHUX JAHHOC (bH?;H‘ICCKO@ SIBJICHUC

1.3

pacro3HaBaTh TPOSBICHHE WM3YYCHHBIX (HU3MUYECKUX SBICHUHA B
OKpY’KalolleM MHpe, B TOM 4YucCiIe (U3UUECKUE SBJICHUS B MPHUPOJE,
IIPY 3TOM NEPEBOAUTH MPAKTUYECKYIO 33]ady B y4eOHYIO, BBIIEIATH

CYILIECTBEHHBIE CBOICTBA (MIpU3HAKN) PUZNUECKUX SIBICHHUMA

1.4

ONKCHIBATh HW3YyYEHHBIC CBOWCTBA Tel M (PU3MUECKUE SBJICHUS,
UCNONb3ys (PU3MYECKHE BEIMYMHBI, IPU ONUCAHUU IPABUIBHO
TPaKTOBaTh (U3UYECKUH CMBICH HCIOJIB3YeMbIX BEIUYMH, UX
0003HaYeHUSI U €IUHUIIBI PU3NUECKUX BEJIUYUH, HAXOAUTH (OPMYIIbI,
CBA3BIBAIOIME JAaHHYIO (U3MUECKYI0 BEJIMYMHY C JIPYTUMH
BEJIMYMHAMHU, CTPOUTh TpaUKU  HU3YyYEHHBIX  3aBUCHUMOCTEN

(bHSH‘leCKI/IX BCIIMYMH

1.5

XapaKTCpPU30BaTh CBOMCTBaA TCII, (1)I/I3I/I‘-IGCKI/I€ SAIBJICHUSA W IPOLCCCHI,
HCIIOJIB3YyA H3YYCHHBIC 3aKOHBI, IIpU O3TOM JdaBaTb CJIOBECHYIO
(I)OpMyJ'II/IpOBKy 3aKOHa W  3alluCblBaTb €ro MaTréMaTH4YCCKOC

BBIPA’)KCHUC

1.6

OOBSICHATH (PU3UYECKUE SIBICHUS, MPOIECCH U CBOWCTBA TEN, B TOM
4yucie M B KOHTEKCTE CHUTyalUil IPAKTUKO-OPUEHTUPOBAHHOIO
XapaKTepa: BbIABIATH I[PUYUHHO-CICICTBEHHBIE CBS3H, CTPOUTH
oObsicHeHne u3 1 — 2 joruueckux miaroB ¢ omopod Ha 1 — 2
U3yUYEHHBIX CBOMCTBA (PM3UUECKUX SBICHUMN, PU3MUECKUX 3aKOHA WIH

3aKOHOMEPHOCTH

1.7

pemarh pacy€THbie 3a1a4u B 1 — 2 melCTBUS, UCIIONB3YsS 3aKOHBI U

(dbopMyIIbl, CBS3BIBaIONNE (PU3NYECKUE BETUYMHBI: HA OCHOBE aHAM3a

ycioBusg 3ada4dd  34lUCbIBATB KpPAaTKOC YCJIOBHUC, IIOJACTABJIATH




(I)I/I3I/IHCCKI/IC BCJIIMYMHEBI B (bOpMyJ'IBI " MMPOBOAUTH paCLIéTBI, HaxoauThb
CIIPpaBOYHEBIC JAaHHBIC, H€06XOI[I/IMBI€ AJid pCUHICHUA 3a/ad, OLICHUBATH

PCAIMCTUIHOCTD HOqueHHOﬁ (1)I/IBI/I‘I€CKOI‘/'I BCIIMYMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEIIUTh TMPH ITOMOIIU
bu3nyYecKuXx METOAOB, B ONHCAHMM HCCJIEIOBAaHUS  BbIIEIATH
MPOBEPSAEMOE  MPEANOJIOKEHUE (rumotesy), pas3nnyarb u
WHTEPIPETHPOBATh TOJYYCHHBIM PE3yJIbTaT, HAXOIWUTh OIIUOKH B

XOJ¢€ OIIbITa, ACJIAaTh BBIBOABI 110 €T0 pe3yJjibTaTaM

1.9

MPOBOAMTH OMBITHl 1O HAOMIOACHUIO (U3MUYECKUX SBICHUN WU
(U3MYEeCKUX  CBOWCTB  Tel:  (OPMYJIUPOBATH  IMPOBEPSIEMBIC
NPEINONIOKEeHUs, COOUpaTh  YCTAaHOBKY U3  MPEIJIOKEHHOTO

060py,£[OBaHI/I$[, 3allMChIBATh XO/J OIIbITAa U (bOpMyJ'II/IpOBaTL BBIBOJBI

1.10

BBITIOJHATH MPSIMbIE U3MEPEHUS C UCIOJIb30BAHUEM AHAJIOTOBBIX U
UQPPOBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUs NMPHOOPOB C YUETOM

3aJJaHHOM aOCOIOTHOM MOTPEUTHOCTH N3MEPEHHUN

NPOBOJIUTH  HMCCJIEIOBAHWE  3aBUCUMOCTH  OJHOM  (U3HYECKOH
BEJIMYMHBl OT JAPYrOM C MHCIOJNB30BAHMEM IPSAMBIX HW3MEPECHMI,
y4acTBOBaTh B IUIAHUPOBAaHMM YYEOHOT'O HCCIEIOBAaHUSA, COOMpPATH
YCTaHOBKY M BBINOIHATh U3MEPEHMSI, CIEAYs NPEUI0KCHHOMY IUIAaHY,
(UKCUpPOBaTh pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PH3UUECKUX
BEJIMYMH B BUJIE IPEIOKEHHBIX TaOIHIl U IPpaUKOB, J1€1aTh BHIBOJIbI

I10 pe3yJjibTaTaM HUCCIICAOBAHUA

1.12

MPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (U3UUECKUX BEIIMYUH, CIIEIys
MPEJIOKEHHOW MHCTPYKIUU: TPU BBIMOJIHEHUN U3MEpPEHH coOupaTh
AKCIIEPUMEHTAIIbHYIO YCTAHOBKY M BBIUMCIATH 3HAUYEHHUE MCKOMOU

BCJIIMYMHBI

1.13

coOmoAaTe MpaBWiIa TEXHUKH O€30MacHOCTH Tpu  pabore ¢

J1a00paTOpPHBIM 000pYJOBaHHEM

1.14

yKa3plBaTh NPUHIUNBI  JCHCTBUS NPUOOPOB M TEXHUYECKHX
YCTPOMCTB, XapaKTEpHU30BaTh IPUHLUIBI JCHCTBHA W3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IMOMOIIBIO WX OMHMCaHUS,
UCHOJNB3YySl 3HaHUS O CBOMCTBaX (U3WYECKUX SIBICHUH U

H606XO,Z[I/IMBIG (1)I/ISI/I‘IGCKI/I€ 3aKOHBI 1 3dKOHOMCPHOCTU




1.15

NOPUBOAUTH TNpHUMEPHl (HAXOAUTh HH(OpMAIMIO O MpUMEpax)

MIPAKTUYECKOT0 UCIIOJIb30BaHMs (PU3NYECKUX 3HAHUN B OBCEIHEBHOMN
KHU3HM U1 oOecriedeHuss Oe€30lacHOCTH MpU  OoOpallleHuH ¢
npubOpaMu ¥ TEXHHYECKUMH YCTPOMCTBAMH, COXPAHEHUS 3/I0POBbS U

COOJTIOICHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYIKAIOIIEH cpesie

1.16

OCYILECTBIIATE OTOOP MCTOUYHUKOB MHGpopManuu B ceTu VHTepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIONINXCA 3HAHUM M IyTEM CPaBHEHHUS PA3JIUYHBIX MCTOYHHKOB
BBIJICNIATE MH(OPMAIMIO, KOTOpas SBISETCS MPOTHBOPEUYMBOIN WIIH

MOET OBITh HEIOCTOBEPHOM

1.17

HCII0JIB30BAaTh pu BBIITOJIHCHHUH y‘{e6HBIX Ba,Z[aHI/Iﬁ

HAYYHONOIYJISIDHYIO ~ JIUTEpatypy  (pu3mueckoro

MaTepHalibl, PECYpPCHI

npuéMaMM KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HH(OpMaLUU

COZICPIKaHMS,

CIPaBOYHbBIE cetu MHTepHer, BlazeTh

13 OJJHOM 3HAKOBOW CHUCTEMBI B APYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPAaTKUE NMHUCbMEHHbIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HWCTOYHMKOB wH(pOpManuu (U3NIECKOTO
COJIep’KaHus, B TOM YHCJIE MyOJUYHO JeNaTh KpaTkue COOOIIECHHUS O
pe3yibTaTaXx MPOEKTOB WM YYeOHBIX HCCICIOBAHUN, TpPU STOM
rpaMOTHO MCIOJIb30BaTh M3YYEHHBIM MOHSATUWHBIA amnmapaTr Kypca

(bu3KKH, COMPOBOKIATH BHICTYIICHUE MPE3EHTALINEH

1.19

IPY BBIIOJHEHUN YYEOHBIX MPOEKTOB M HUCCIICAOBAHUI paclpeneisiTh
00513aHHOCTHU B I'PYIIE B COOTBETCTBUU C MOCTaBJICHHBIMU 33Ja4aMH,
CJICIWTH 3a BBIOJIHCHUEM IIJIaHA ACHCTBUM, aJeKBaTHO OLICHUBATh

COOCTBCHHBIN BKJIaad B  JCATCIBHOCTb  I'PYIIILI, BBICTpanBaTh

KOMMYHHKAaTHBHOC B3aHMOHeﬁCTBH€, YUYHUTbIBAA MHCHHC

OKPYXaroUX

8 KUIACC

Kon
MpoBePAEMOro
pe3yJabTara

HpOBepﬂeMble NpeAMETHBIC PE3YJIbTAThI 0CBOCHUSA OCHOBHOI1
06p330BaTeJ1bH0i71 nporpamMmsbl OCHOBHOTI'O 0o01Iero oﬁpasona}mﬂ

1.1

HCIIOJb30BaTh NMMOHATUA

1.2

pas3inyaTtb ABJICHHA IO OMNMCAHWIO HX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)H3H‘-ICCKO€ SABJICHHUC

pacnio3HaBaTb MPOABICHUC HN3YUYCHHBIX (I)I/I3I/ILI€CKI/IX SBJICHUH B




1.3

OKpY’KalollleM MHpE, B TOM 4ucie (U3UUECKUE SBICHHUS B MPHUPO/IE,
IIPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a/1ady B Y4eOHYIO, BBIIEIATH

CYIIIECTBEHHBIE CBOICTBA (MTpH3HAKK) GUBNUECKUX SIBICHHIMA

1.4

ONKCHIBATh HW3YyYEHHBIC CBOWCTBA Tel M (PU3MUECKUE SBJICHUS,
UCTONb3ysl (PU3NYECKHe BEJIMYUHBI, IPH OINUCAHUU IPABUIIBHO
TpPakTOBaThb  (PU3MYECKUII  CMBICA  MCIOJB3YEMbIX  BEJIUYHH,
0003HaYeHHSI U €UHUIIBI PU3NUECKUX BEJIUYUH, HAXOAUTH (OPMYJIbI,
CBS3bIBAIOIIME JAHHYIO (U3MUYECKYI0 BEJIMYMHY C JpYyTUMH
BEJIMYMHAMHU, CTPOUTHh TpaUKU  HU3YYEHHBIX  3aBUCHUMOCTEN

(1)H3I/I‘leCKI/IX BCIIMYNH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHHUS U TPOIECCHI,
UCIIONB3YSl M3YyYEHHBbIE 3aKOHBI, MPU ITOM JaBaThb CIOBECHYIO
(GOpMyJIIMPOBKY 3aKOHAa ¥ 3alHCBIBAaTh €r0  MaTeMaTHYECKOe

BbIpa)kKeHUE

1.6

OOBACHATH (PU3UYECKUE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCT€ CHUTyalUld MpPaKTUKO-OPHUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYMHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH 00BsICHEHHUE U3 |
— 2 JIOTMYECKUX WIaroB ¢ MOMOIIBbK 1 — 2 HM3y4YEeHHBIX CBOMCTBA

du3nUecKux ABICHUN, PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemats pacy€THble 3a7a4u B 2 — 3 AEWCTBUS, UCHOJIb3Ys 3aKOHBI U
(dbopMyIibl, CBs3bIBaIONINE (DU3HMUECKHUE BEIMYMHBI: HA OCHOBE aHAIM3a
YCJIOBMS 3a/1a4l 3aIIUCHIBATh KPAaTKOE YCIOBHE, BBIABIATH HENOCTATOK
JaHHBIX IS pelIeHHs] 3aJaud, BBIOMpPATh 3aKOHBI U  (QOPMYJIBL,
HEOoOXOoauMBbIC JUIsl €€ pelIeHHs], MPOBOJUTh PACUEThl U CPABHUBATH
MOJIyYeHHOE 3HaueHHE (U3UYECKOM BEIMYMHBI C HM3BECTHBIMU

JaHHBIMHA

1.8

pacro3HaBaTh MpPOOJIEMBI, KOTOPBIE MOXXHO PEIIUTh MPH MOMOIIN
(bU3NYECKHUX METOJIOB, UCIIOJIb3Ys OMMCAHUE UCCIIEJOBAHUS, BBIACIATD
IIPOBEPSIEMOE IIPEAIOJIOKEHHUE, OLICHUBATh IPABWIBHOCTH IOPSIKA

IMPOBEACHUA UCCIICA0OBAaHMA, ACJIaTh BHIBO/IbI

1.9

NPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (PU3MUYECKUX SIBICHUN WIH
¢u3nuecknx ~ CBOWCTB  Te:  (pOopMynHMpoOBaTH  MPOBEpsSEMbIE

NPENoNIOKEeHNs, CcOoOMpaTh  YCTAaHOBKY M3  IPEUIOKEHHOIO

000pyTOBaHUS, OMUCHIBATH XOJ] ONBITA U ()OPMYITHPOBATH BBIBOJIBI

1.10

BBIIIOJHATE HNPSAMBIC HU3MCPCHHUA C HCIIOJIB30BAHHUCM aHAJIOTI'OBBIX
HpI/I60pOB n JaTYUKOB (I)I/I3I/I‘ICCKI/IX BCJIMYHH, CPABHUBATH PE3YJIbTAThI

U3MEPEHHH ¢ y4ETOM 3a/IaHHOM a0COIIOTHOM MOTPEITHOCTH

NPOBOJIUTH  HCCJIEIOBAHWE  3aBHUCUMOCTH  OJHOW  (pusmyeckoin




1.11

BEJIMYMHBI OT JIPYrOdl C HCHOJb30BAHUEM MPSMBIX H3MEPEHHI:
IUTAHUPOBATh HCCIIEJOBaHUE, COOMpPATh YCTAHOBKY U BBIIOJHATH
U3MEpEeHHs, CleAysd MpeAJIOKEHHOMY  IJaHy, (UKCHpOBaTh
pe3yJbTaThl MOJTYYSHHOW 3aBUCUMOCTH B BHJE TaOIHIl U TpadHKOB,

ACJIaTb BBIBOAHBI 11O PE3yJIbTaTaM MCCICAOBAHUSA

1.12

OPOBOIUTH  KOCBEHHbIE  M3MEpPEeHHs  (U3NYECKUX  BEJIUYUH:
TUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY,
clelyst NpPEIIOKEHHOW WHCTPYKLIHMH, W BBIYUCIATH 3HA4YCHUE

BCJIIMYHHBI

1.13

CO6J'II-O,I[aTI) IpaBujia TCXHHUKHU 0e30MmacHOCTH pu pa60Te C

n1abopaTOpHBIM 000pyI0BaHUEM

1.14

XapaKTepu30BaTh MPUHIUIBI ACHCTBUS H3YYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha HMX OMNHCAHUS, HCIOIb3YS
3HaHHWA O CBOMCTBaX (PU3MUECKHX SBJICHUM U HEOOXOAUMBIE

(I)I/I3I/I‘leCKI/IC 3aKOHOMCPHOCTHU

1.15

pacrno3HaBaTh MPOCTble TEXHUYECKHE YCTPOICTBAa M M3MEpPUTEIbHbBIE
npuOOphI IO CXeMaM M CXEMaTUYHBIM PUCYHKAM, COCTABIIATH CXEMBI
ANEKTPUYECKUX IIENeld ¢ TMOCIeAOBATCIIbHBIM ¢ TapaJlIeIbHBIM
COCIMHEHHEM DJJIEMEHTOB, pasziuyas yCIOBHbIE O0O3HAYEeHUs

AJIEMEHTOB JIEKTPUYECKHUX LENen

1.16

NPUBOJIUTh TNPUMEPHl  (HAXOAWTh WHPOPMALMIO O TpUMeEpax)
MPAaKTUYECKOTO MCTOIb30BaHUS (PU3NYECKUX 3HAHUHN B IMOBCEIHEBHOU
KU3HM I8 oOecmedeHus Oe30MacHOCTH TIpH  OOpalieHuu ¢
npudoOpaMu U TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAHEHHUSI 37J0POBBS U

coOII0ACHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKpY KaloIlel cpezie

1.17

OCYILECTBJIATh MOMCK UHPOPMALUU (PU3NYECKOTO COAEPIKAHUSI B CETH
HNHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAHUU M IIYTEM CpPaBHEHUs
JIOTIOTHUTEBHBIX HMCTOYHMKOB BBIICNATH HH(OpPMAIHIO, KOTOpas

ABIIACTCA HpOTHBOpeqHBOﬁ WA MOYXET OBITh HeI[OCTOBepHOﬁ

1.18

UCMONb30BaTh IPU  BBINOJHEHUHM YYEOHBIX 3aJaHUi  HAy4yHO-

HOMYJISIPHYIO JINTEPaTypy (PU3NYECKOrO COJEpKAHUS, CIPaBOYHBIE
Marepuainsl, pecypcbl cetd MHTepHeTr; BiageTts  npuUéMaMu
KOHCIIEKTUPOBaHUS TEKCTa, Mpeodpa3oBaHus WH(OPMALIUK U3 OAHOMN

3HAKOBOW CHCTEMBI B IPYTYIO

1.19

C03/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M KPATKUE YCTHBIE COOOIICHHUS,
0000mas uHGOpPMAIMIO U3 HECKOJBKUX HCTOYHHKOB (PU3UYECKOTO
COJICpP)KaHUs, B TOM YHCIIC MYyOJMYHO NPEICTABIATH PE3yJIbTaThI

HpOCKTHOI;’I nin HCCHGHOB&TCHBCKOﬁ ACATCIIbHOCTHU, IIpU O9TOM




rpaMOTHO HCIIOJIB30BaTh H3y‘leHHLII>i MOHSITHUMHBIN arrapar Kypca

(I)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC HpC3CHTaI_[I/ICI>'I

1.20

MpU BBHIMOJHEHUU Y4EOHBIX MPOEKTOB U UCCIEAOBAaHUN (DU3MUECKUX
MIPOLIECCOB pacHpeeNsiTh 005I3aHHOCTU B T'PYIIIE B COOTBETCTBUH C
MOCTABJIICHHBIMU  3a/la4aMH, CJIEAUTh 3a BBIIOJHEHUEM IUIaHA
JNIEUCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBaTHO  OIICHUBATh
COOCTBEHHBI BKJIaJ] B JEATEIBHOCTh TPYIIBL, BBICTPAaUBATh
KOMMYHUKAaTUBHOE  B3aUMOJCWCTBUE,  MPOSABISISL  TOTOBHOCTH

pa3pemats KOHPIUKTHI

9 KVIACC

Kon
MPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble NpeAMeTHbIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOI
00pa3oBaTeIbHOI NPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHus

1.1

HCIIOJIB30BAaTh U3YUYCHHBIC ITOHATHSA

1.2

pas3inyaTtb ABJICHHA IO OIMMCAHUIO HMX XapaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘ICCKOG SABJICHUC

1.3

pacro3HaBaTh TPOSBICHHE W3YYCHHBIX (HU3MUYECKUX SBICHUHA B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYECKUe SBJICHHUS B MPHUPOIE,
IIPU 3TOM IEPEBOAUTH MPAKTUUYECKYIO 3a/layy B YUEOHYIO, BBLACIATDH

CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKN) PUBNICCKUX SBICHHIA

1.4

ONKCHIBATh W3yYEHHBIC CBOWCTBA Tel W (PU3MYECKHE SIBICHUS,
UCHONb3ys (U3NYECKHe BEJIMYUHBI, IMPU OINUCAHUU IPABUIIBHO
TpPakTOBaThb  (PU3MYECKH  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HaYeHHSI ¥ eIMHUIBI (PU3NYECKUX BEIMYUH, HAXOIUTH (POPMYJIBI,

CBA3BIBAIOIIME JAHHYIO (HU3UYECKYI0 BEJIMYUHY C JPYyTUMHU

BEIMYMHAMH,  CTPOUTh  TIpadUKU  M3YyYEHHBIX  3aBUCHUMOCTEH

(bU3UYECKUX BEIMYNH

1.5

XapaKTepu30BaTh CBOWCTBA Tel, (PM3MUYECKUE SBICHUS U IPOIIECCHI,
UCIIONB3YSl M3yYEHHbIE 3aKOHBI, MpPU ITOM JaBaThb CIOBECHYIO
GOpMyIMpPOBKY 3aKOHA ¥ 3alHCHIBaTh €r0  MaTeMaTHYECKOe

BBIPAKECHUE

1.6

00BACHATH (PU3MUYECKUE MPOLIECCHl U CBOMCTBA TEN, B TOM YMCIE U B
KOHTEKCTE CHUTyallUd IPaKTHKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBIISITH IPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2

— 3 JIOTMYECKUX WIaroB ¢ MOMOIIbK 2 — 3 HM3YYEHHBIX CBOMCTBA




buznyeckux sBIIeHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pemats pacu€THble 3aJaud (omMparoulecs Ha cuctemy u3z 2 — 3
YpaBHEHMI), HCHOIb3Ysl 3aKOHbl W  (QOPMYIHbI, CBS3bIBAIOIINE
¢u3nueckue BENUYMHBI: HAa OCHOBE AaHaJIM3a YCJIOBUS 3a/a4u
3alHCHIBaTh KPAaTKOE YCJIOBHE, BBIABISATH HEIOCTAMONINE  HIIH
M30BITOYHBIE JaHHBIC, BEIOMPATh 3aKOHBI U (OPMYJIBI, HEOOXOIUMBIE
JUISL PEICHUs], MPOBOJAMTH PACUETHl M OICHUBATH PEATUCTUYHOCTD

MOJYYEHHOTO 3HaYeHUs (PU3NIECKON BETMUHHBI

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE€ MOXKHO PEHIMTh MPH MOMOIIU
(U3UYECKUX METOOB, UCIIOJIb3YSl OMUCAHKE MCCIEAOBAHNUS, BEICTSATh
MIPOBEPSIEMOE TPEIOIOKEHNE, OICHUBATH TMPABWIBHOCTh TMOPSAKA
MPOBEACHUS MCCIEIOBAHUS, J€JaTh BBIBOJBI, HHTEPIPETUPOBATH

pe3yNbTaThl HAOIIOACHUN U OITBITOB

1.9

IPOBOANTH ONBITHl 1O HAOMIONCHUIO (U3MYCCKUX SBICHUH WIN
(GU3UUECKUX CBOMCTB TeNl: CAMOCTOSITENILHO COOMpATh YCTAaHOBKY W3
M30BITOYHOTO Habopa 0OOpYyIOBaHMsSI, OMHUCHIBATH XOJI ONbITA U €ro

pe3ynbTaThl, (POPMYJIUPOBATH BHIBOJIBI

1.10

NPOBOJUTh TPH HEOOXOAMMOCTH CEPHUI0 TMPSIMBIX H3MEPECHHUH,
ompeseNnss CcpedHee 3HAUCHHE H3MepseMOil BeauduHbl (POKycHOe
paccTostHuE coOuparomieil JMH3bI), 00OCHOBBIBATH BBIOOpP CIocoOa

U3MepeHHs (M3MEPUTENBHOTO IpUdopa)

1.11

IPOBOJUTh HCCIEIOBAaHUE 3aBUCUMOCTEH (PU3NYECKHX BEIMUYUH C
UCIIOJIb30BAHUEM IIPSIMBIX HM3MEPEHUH: IJIaHUPOBATh HCCIIEIOBaHUE,
CaMOCTOSITENIBHO COOMpPATh YCTaHOBKY, (PUKCHpPOBATh pPE3yJbTaThl

HOqueHHOﬁ 3aBUCUMOCTH (1)I/IBI/I‘I€CKI/IX BCJINMYHMH B BHIC Ta6J'II/II_[I/I

Fpa(i)I/IKOB, ACJIaTh BBIBOJKI I10 PE3YyJIbTaTaM UCCICAOBAHUSA

1.12

IPOBOAMTH  KOCBEHHbIE  U3MEpEeHHs]  (U3NYECKUX  BEJIUYHH:
IUITAHUPOBATh M3MEpPEHHsI, COOUPaTh 3KCIEPUMEHTAIBHYIO YCTaHOBKY
U BBINOJHATE W3MEPEHHUs, Cleays NPEIJOKEHHOW HWHCTPYKIUH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI W AHAIU3UPOBATH IIOJyYECHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHUI

1.13

coOmonaTh MpaBWia TEXHUKM O€30IIaCHOCTH Ipu paboTe ¢

1a00paTOpPHBIM 000PYOBaHUEM

1.14

pa3ianyaTh OCHOBHBIE NMPU3HAKU H3YYEHHBIX (PU3UUYECKUX MOJENCH:
MaTepHaibHasi TOUKa, a0COIOTHO TBEPJIOE TEJI0, TOUSUHBIH UCTOYHHUK
CBETa, JIyd, TOHKAs JIMH3a, IUIAHETapHas MOJEIb aTOMa, HYKIOHHAs

MOZACIIb aTOMHOI'O SAJpa

XapaKTepu30BaTh MPHUHIUIBI JEHCTBHS HW3YyYEHHBIX MNPHOOPOB U




1.15

TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HMX OINMCAHUSA, MCIOJIb3Ys
3HaHHWA O CBOMCTBaX (PU3MUECKUX SBICHMM U HEOOXOAUMBIE

¢du3nueckre 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BaTh CXEMbl M CXCMAaTUYHBICE PUCYHKH M3YYEHHBIX
TEXHUYECKHUX YCTPOWCTB, U3MEPUTEIIBHBIX puOopoB 51
TEXHOJIOTUYECKUX TPOLIECCOB MPHU PELICHUU Y4eOHO-NPAKTHUECKUX
3aj1a4, ONTUYECKNE CXEMBI JUIsl IOCTPOCHUS N300paKEHH B TNIOCKOM

3epKajie U coOuparomiei J1uH3e

1.17

NPUBOAUTH TpHUMEPHl (HAXOAUTH HH(pOpMaAIMIO O MpUMepax)
MPAKTUYECKOI'0 UCIIOJIb30BaHUs (U3NYECKUX 3HAHUN B MOBCEIHEBHOMN
KHU3HM U1 oOecriedeHusi 0Oe€30HacHOCTH MpU  OoOpallleHuH ¢
npubOpaMu U TEXHHYECKUMH YCTPOMCTBAMH, COXPAHEHUS 3/I0POBbS U

CO6J'IIO,I[CHI/I$I HOPM 3KOJIOTHYECKOI'O MMOBEACHHU B OKPY)KaIOH_[eﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK MHPOPMAINH (PU3HUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENBHO (OPMYIHpPYsT TOUCKOBBIM  3ampoc,
HaxXOAUTb NyTH  OINpPENEICHHUS  JTOCTOBEPHOCTH  ITOJIYYECHHOU
WH(POPMAIIMM HA OCHOBE HWMECIONIMXCS 3HAHWH W JIOTIOJTHHUTEITBHBIX

HCTOYHHUKOB

1.19

UCTOJIb30BaTh TPU  BBHIMOJHEHUM Y4E€OHBIX 3aJaHUil  HaydHO-
HOMYJISIPHYIO JIUTEPaTypy (QHU3NYECKOTO COJIEpKaHHs, CIPABOUYHbIC
MaTepuainsl, pecypcel cetu MHTepHeT; BnageTe  npuémMamu

KOHCIICKTUPOBAaHUA TCKCTA, Hp606p330BaHI/I5{ I/IH(I)OpMaLII/II/I U3 OJHOM

3HAKOBOU CUCTEMBI B JIPYTYIO

1.20

co3MaBaTh COOCTBEHHBIC MHUCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE HHq)OpMaHHH N3 HECKOJIbKHX HCTOYHUKOB (1)I/ISI/I‘~IGCKOFO
CoJlepKaHus, MyOJIMYHO MPEICTaBISATh PE3yNbTaThl MPOEKTHON WU
UCCJIEOBATEIIbCKON  JEATENBbHOCTH,  TpH  ATOM  TPaMOTHO
WCTIOJIb30BaTh U3YUYEHHbBIM MOHATUMHBIN arlapaT u3y4yaeMoro pasjena
(GU3UKM ¥ CONpPOBOXAATh BBICTYIJICHHE IPE3CHTAlMed ¢ y4éToMm

0COOEHHOCTEHN ayJUTOPUH CBEPCTHUKOB

1.21

P BBITIOJHEHUHN YYEOHBIX MPOEKTOB U HMCCIEAOBAHUN (DU3HMUECKUX
MIPOLIECCOB pacHpeeNsiTh 005 3aHHOCTU B I'PYIIE B COOTBETCTBUH C
[IOCTABJIICHHBIMU  3aJa4aMH, CJIEOUTh 3a BBIIIOJHEHHEM IUIaHA
JNIEUCTBUA M KOPPEKTUPOBATh  €ro, aJCKBaTHO  OICHUBATh
COOCTBEHHBIM BKJIaJ] B JEATENBHOCTh TPYIIBL, BbICTpAaUBaTh
KOMMYHUKAaTUBHOE  B3aMMOJECHCTBHE,  MPOSBIAS  TOTOBHOCTH

pa3pemiath KOHPIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

7 KUIIACC

Kon
pasnena

Kon

3JIEMEHTA

IIpoBepsiemble 31eMeHTHI COIEPKAHUS

®U3UKA U EE POJIb B IO3HAHUM OKPYXXAIOIIETO MUPA

1.1

®uszuka — Hayka O Ipupoge. JSIBIIEHHS IIPUPOJIBI.
@dusnuecKkue  SABJICHUSA:  MEXAHWYECKHE,  TEIUIOBBIE,

OJICKTPUYCCKUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

Ousznueckue  BenWYMHBL.  M3MepeHue — Qusmueckux
BenuuuH.  Pusmveckue  npubopsl.  [lorpemrHocTs

u3MepeHuil. MexayHapoIHasi CuCTeMa €IMHUI]

1.3

EcrecTBeHHOHAy4HBI METOJ TO3HAHUS: HAOJIOJIEHUE,
ITIOCTAHOBKA HayLIHOFO BOHpOCZl, BBIIBMKCHHUE THUIIOTE3,
3KCHepI/IMeHT 110 npOBepKe THUIIOTE3, 06”I)$ICHGHI/I€

HAO0JI0IAEMOTO SIBJICHUS

1.4

Onucanue GpU3NUECKUX SBICHUH C TOMOIIBIO MOZENeit

1.5

[IpakTuyeckue paboOTHI:

e l3MepeHue pacCTOSAHUN.

e l3mepeHue o0bEMa XKHUIKOCTH U TBEPIOTO
Tela.

e OrmnpeneneHue pa3MepOB MAJIBIX TEL.

e lI3mepenue TEMIIEpaTypsl NpU  [TOMOIIU

KUIKOCTHOT'O TCPMOMETPA U JaTUUKA TCMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHNUN BEHIECTBA

2.1

L4 CTpOeHI/IC BCHICCTBA: aTOMbI U MOJICKYJIbI, UX
Ppa3sMEpEL. OHBITI)I, JOKa3bIBAIOIINC JUCKPETHOC

CTPOCHUC BCIIECCTBA

22

e J[BUKEHHUE yactuy  BemiectBa.  CBs3b
CKOPOCTM  [JBIDKEHMS  4YacTHLl C  TEMIIEpaTypOH.

BpoyHoBckoe nmkenue, auddysus

23

B3aHMOHefICTBH€ YacTul BCUICCTBA: MPUTAKCHUE U

OTTaJIKUBAaHUC

L4 AFpCFaTHBIC COCTOsIHMA BCHICCTBA: CTPOCHUC

ra30B, KUAKOCTEH M TBEPBIX (KPUCTATUTHUECKHUX )




24

Tea. B3aumMocBs3b MCKIOY CBOMCTBaMHM BEILIECTB B

PAa3HBIX arp€raTHblX COCTOAHUAX M HUX ATOMHO-

MOJIEKYJISPHBIM
CTPOCHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJBI
[TpakTiueckue pabOTHI:
e Ormenka quaMeTpa aToMa METOJOM PSIOB (C
UCIoyIb30BaHueM (hororpadmii).
2.6 e  OnbITH 00  HaOMIOAECHUIO  TEIUIOBOTIO

paclIupeHus ra3os.
e  OmbIThI o OOHApyXEHUIO [JEHCTBUSA CUI

MOJICKYJIAPHOTO IIPUTKCHUS

JIBIDKEHUE U B3AMOJIEVICTBUE TEJI

3 Mexannueckoe JBUKECHHE. PaBHOMepHOE u
. HEpPaBHOMEPHOE JIBUKEHUE
e CKopocCTb. Cpennsis CKOPOCTh pH
32 HEpaBHOMEPHOM JIBM)KEHUU. Pacuér myTM M BpeMeHH
JBUKECHUS
SlBnenne mHepuMu. 3aKOH HHEpHUHU. B3aumoneincTeue
33 TeJ KaK MPUYMHA U3MEHEHHsI CKOPOCTH JBUKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH TeJla
14 e [lnotHocTh BemecTBa. CBS3b IJIOTHOCTU C
. KOJIMYECTBOM MOJIEKYJI B eIMHUIIE 00BEMA BEIIeCcTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEN
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cunbl ¢
' MTOMOUIbIO JUHAMOMETPA
37 e SBrneHue TATOTEHMs U cuia Tskectu. Cuia
‘ TSDKECTHU Ha ApYyrux riaHetax. Bec Tena. HeBecomocthb
18 Cuna tpenus. TpeHue CKOJBXKEHUS M TPEHHUE TMOKOSL.
' Tpenue B IpUpOIE€ U TEXHUKE
1.9 e (CrnoxxeHHMe CWJI, HaIPaBICHHBIX IO OJHOU
. npsAMoii. PaBHOIENCTBYOIIAS CHIT
3.10 [IpakTuyeckue paboOTHI:

OmnpeneneHre CKOPOCTH PaBHOMEPHOTO  ABMXKEHHUS
(mapuka B OKMJAKOCTH, MOJEIH  DJIECKTPUUYECKOTO
aBToMoOMIIT W Tak pganee). OmnpeneneHue cpeaHen

CKOPOCTH CKOJBKEHHs Opycka WM IIapuka [0




HaKJIOHHOM  1iockocTH. OnpeneneHue  MIOTHOCTH
TBEPIOTO Tena. OMBITHI, JIEMOHCTPHPYIOIINE
3aBUCHUMOCTh pacTsbKeHUs (nedopMaiiuu) IpyKUHBI OT
MPUWIOKEHHON  Ccuibl. OmbITHI, JAEMOHCTPUPYIOIIHE
3aBUCUMOCTB CHJIBI TPEHUS CKOJBXKEHUS OT Beca Tejla U

XapakTepa CONMPHKACAIOLINXCS TOBEPXHOCTEH

3.11

@u3nyecKue SABICHUS B IIPUPOLIE: IPUMEPHI IBUKCHUS C
Pa3IMYHBIMU CKOPOCTSIMHU B JKMBOW M HEKUBOU IIPUPOJE,

I[@flCTBI/IG CUJIBI TPEHUSA B IPUPOJAEC U TCXHUKE

3.12

TexHuueckue ycTpoucTBa: JUHAMOMETD, ITOALIUITHUKA

JABJIEHUE T

BEPJIBIX TEJI, )KUIKOCTEHN 1 TA30B

4.1

HaBnenue T1BEpAoro Tena. CrocoObl yMEHBIIECHUS U

YBCIIMYCHUA OABJICHUS

4.2

[[aBJ'ICHI/Ie rasa. 3aBUCUMOCTb JaBJICHHUA Tra3a OT O6’béMa,

TEMIIepaTypbl

43

[Tepenava maBneHuss TBEPABIMU TEJIAMU, KUAKOCTIMHU U

razamu. 3akoH [Tackang. [THeBMaTHUEeCKHE MAIIIMHE]

44

3aBHCUMOCTh  JABJICHUS  JKUJKOCTH OT  TJIYOHMHBI.
IMaapocTtaTuaeckuii mapagokc. CooOMIArONINECs: COCY/IBI.

FI/IIIpaBJII/I‘-ICCKI/Ie MEXaHHU3MbI

4.5

Atmocdepa 3emnu u armoceproe nasienue. [IpuauHb
CYULIECTBOBaHMSA BO3AYLIHOMH 000j04yku 3emiu. OnbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(HEPHOTO JaBIECHUS OT

BBICOTHI HAZ YPOBHEM MOPs

4.6

W3mepenue atmocdepnoro nasienus. [Ipubopsr s

M3MEPEHHS aTMOCPEPHOTO JTABICHUS

4.7

JleficTBHE XKUAKOCTH WM ra3a Ha NOTPYKEHHOE B HUX
Teno. BeitankuBaromas (apxumenoBa) Ccuwia. 3aKoOH

Apxumena

4.8

[naBanue ten. Bo3myxormiaBanue

4.9

[IpakTuueckue pabOThI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT
o0béMa TOTpYKEHHOM B OJKUIKOCTH 4YacTH TeJja.
Onpenenenne BbITAIKUBAIOLIEH CUJIbI, IEHCTBYIOIIEH Ha
TEJNO,  NOrpy)XEHHOE B  JKHIKOCTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUJIbI, JEHCTBYIOLIEH

Ha TEII0O B JKHAKOCTH, OT Macchl Tema. OIMBITH,




JEMOHCTPUPYIOIIUE  3aBUCHUMOCTb  BBITAJIKMBAIOIIEH
CWJIBI, JICHCTBYIOIIEH Ha TEJIO B JKHJIKOCTH, OT 00BEMA
MOTpy>KEHHOM B JKMJIKOCTh YaCTH Te€la U OT IUIOTHOCTH
JKUIKOCTH. Konctpyupoanue apeoMerpa 1 R) 0%

KOHCTPYUPOBAHUC JJOAKH n OIIpCACIICHUC eé

Ipy3010bEMHOCTH

Odusuyeckue  ABIEHUSA B IPUPOJE: BIIUSTHUE
4.10 aTMOC(EepHOro AaBJICHHS Ha )KUBOW OpraHu3M, IJIaBaHHUe

pbIO

TexHuueckue ycTpoHCTBa: COOOIIAIOIIMECS COCYIBI,
A1l YCTPOMCTBO  BOJOINPOBOJA, TIMIPABIMYECKUN IIpecC,

MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOH Hacoc,

apeoMeTp

PABOTA, MOIIHOCTDB, OHEPI' 1A

5.1 Mexanunueckas padora

52 Mexannueckass MOIIIHOCTE

53 [IpocTble  MeXaHM3MBL:  pblYar, OJIOK, HaKJIOHHAas

' I0cKOCTh. [IpaBuiio paBHOBeCHUs pblyara

54 [IpuMeHeHue npaBuiia paBHOBECHS phluara K OJIOKY
«3onmoroe  mpaBwiao»  MexaHukd.  Koadduuumenr

5.5 TI0JIE3HOTO JNEUCTBUSA MEXaHU3MOB. IIpocteie
MEXaHU3MBbI B ObITY U TEXHHUKE

5.6 [ToreHmmanpHast 3HEPTUM Tea, MOIHITOrO HaJl 3eMIIEN

5.7 Kunernueckas sneprus

58 [Tonnast mMexaHuveckass »HEprus. 3aKOH W3MEHEHHS U

‘ COXpaHEHUsI MEXaHUYECKON IHEPTUU
59 [IpakTnueckue pabOTHI:
e Onpenenenue paboThl CHIIBI TpEHHs MpH

PaBHOMEPHOM JIBIDKEHHMH Te€la MO TOPU3OHTAILHOU
MoBepxHOCTH. HccnenoBaHnue yclnoBUM  pPaBHOBECHS
ppuara. M3mepenme KIIJI HakIOHHOM MJIIOCKOCTH.
N3yueHune 3akoHa COXpaHEHUSI MEXaHUYECKON SHEPIHH

510 ®duznueckue SBICHUS B MPUPOJE: pblYarud B Teje

' YeJI0BEKa
TexHu4yeckne yCTpOWCTBAa: pblyar, TMOABWKHBIA U

5.11 HETIOABMKHBIN OJOKH, HAaKJIOHHAS TIJIOCKOCTh, MPOCTHIE

MEXaHHU3MBbI B OBITY




8 KUIACC

Kon Kon
IIpoBepsieMble 371eMeHTBI COAEPKAHUS
pa3aeiia 3J1eMeHTa
TEIUIOBBIE ABJIEHUA
OCHOBHBIE  TOJIO)KEHHUSI  MOJIEKYJISIPHO-KUHETHYECKOM
61 TEOpUM CTPOEHUs BemecTBa. Macca u  pa3mepsl
. Mosiekys.  OmbIThI,  TOATBEPHKIAIONINE  OCHOBHBIC
MOJIOKEHUSI MOJIEKYJISIPHOKMHETHYECKON TEOpUH
Mogenun  TBEpIOro, JKMIKOTO ¥ ra3o00pa3HOro
6.2 coctosiHUi BemecTBa. Kpucramnuyeckue u amopgHbie
Tena
OObscHEHHE CBOWMCTB T'a30B, KUAKOCTEH M TBEPABIX TEI
6 6.3 Ha OCHOBE TMOJIOKEHUM MOJEKYJIIPHOKMHETUYECKON
TeOpUun
6.4 CmauuBaHUE M KallWJUISIPHBIE SIBICHUS
6.5 TenmoBoe pacuIupeHue U CKaThe
66 Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO
. TEIUIOBOTO JBMKEHUS YaCTHI]
67 Buytpennss sueprusi. CriocoObl U3MEHEHUs BHYTPEHHEN
. SHEPTrUM: TeIIonepeaaya U COBEpIIeHUE paboThI
6.8 Bunel Temionepenayn: TEIIONPOBOAHOCTh, KOHBEKIIHUSA,
M3ITy9eHre
KonmmuectBo ~ termotel.  YiaenpHas — TEIUIOEMKOCTh
6.9
BEIIECTBA
TemnmooOMeH u TemuoBoe paBHOBECHE. YpaBHEHHE
6.10
TEIJIOBOTO OanmaHca
611 [InaBnenue u oTBEpACBaHUE KPUCTATUIMUECKUX BEIIIECTB.
' VY enpHas TENI0TA TUIABJICHUS
[TapooGpazoBanue u  KoHaeHcamusi.  Mcmapenwue.
6.12 Kunenme. VYaenbHas  Temiora  mapooOpa3oBaHUS.

3aBHCHUMOCTD TeMHepaTypHﬁKHHCHHH(HT&TMOC@GPHOFO

JaBJICHHUA




6.13

BrnaxHocTh BO3JyXa

6.14

9Hepr1/151 TOILIMBA. Y JieNIbHas TEIIoTa CTrOopaHus

6.15

[Ipununer  padotel  TermoBblx — aBurareneit  KITJI
TEILUIOBOrO ABHUrarens. TeIUIOBbIE NBUTaTeNld W 3alllhTa

OKpY>Karolleu cpebl

6.16

3aKOH COXpaHEeHHsI U MPEBPALEHHS YJHEPTHH B TEIUIOBBIX

nporieccax

6.17

[IpakTrueckue paboOTHI:

e  OmnbITHI o OOHApYXEHUIO JEWCTBUSA CHII
MOJIEKYJISIPHOTO IPUTSIKCHMUS.

e  OnbITHI [0  BBIPALIMBAHUIO  KPHUCTAJIOB
IIOBaPEHHOW COJIM WJIK caxapa.

e  OnbITHI no  HaONIOJGHUIO  TEIUIOBOTO
paciIMpeHus ra3oB, )KUJIKOCTEH U TBEPABIX TeIl.
Omnpenenenue naBieHUs BO3/lyXa B OajloHe
LINPULIA.

e OnbITel, JEMOHCTPUPYIOIIME  3aBUCHUMOCTH
JIaBJIEHUS BO3/lyXa OT €ro o0bEMa M HarpeBaHMsI
WA OXJIQKICHHUS.

e [IpoBepka runoressl JIMHEHHON 3aBUCHMOCTH

JJINHBI CTOJIOMKA KHUIKOCTH B TepMOMeTqueCKOﬁ

TpyOKe OT TeMIepaTyphl.

e HalGmoneHne u3MeHeHUsT BHYTPEHHEH SHepruu
Tela B pe3ylbTaTe TeIulonepenadyn U paboTbl
BHEIIHUX CHUIL.

e lccnenoBanue sBIIEHUS TEIJIOOOMEHA NpU
CMEIIMBAHUM XOJOHOU U TOPsTYEH BOJIBI.

e Onpenenenue KOJINYECTBA TEIJIOTHI,
MOJIyYEeHHOTO BOJOW TPU TEINIOOOMEHE ¢
HarpeTbiM METAJUIMYECKUM LIWJINHAPOM.

e Ormpenenenue YAEIbHOM  TEMI0EMKOCTH
BEILIECTBA.

e lccnenoBaHue nporecca UCIIapeHus.

e Ormpenenenue OTHOCUTEJIbHOW  BJIQXKHOCTH

BO3/yXa.




e OrmpenencHue yJIeNnbHON TEIUIOTHI IJIaBJICHUS

JIBJA.

6.18

@dusnueckue SBICHHS B MPHUPOJE: IMOBEPXHOCTHOE
HATSOKEHHE W KalWUISPHBIE SBICHUS B MPUPOJE,
KpHUCTaJUIBl B ipupoae, u3inyuenue CojHIa, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa,

HUHEA, CHETA.

6.19

TexHuueckue  yCTpoOWCTBA:  KamWUISPbl, HPUMEPHI
WCIIOJIb30BAHUS KPUCTAIJIOB, >KMIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIepaTypbl, TEPMOC, CUCTEMa OTOIUICHUS
JIOMOB, TUTPOMETpPBI, TMCUXPOMETP, MapoBas TypOHHA,

ABUTATCJ]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE SABJIEHUA

7.1 DnekTpuzanus Tei. J{Ba poaa 3JIeKTpUYECKUX 3apsa0B
B3aumoneiictBue 3apsbkeHHbIX Tell. 3akoH  Kynona
7.2 (3aBUCUMOCTD CHUJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEJ OT
BEJIMYMHBI 3apsiJIOB U PACCTOSIHUS MEXKITY TeJIaMu)
73 DnexTpuueckoe noje. HanpskEHHOCTH 2IEKTPUIECKOTO
. nons. [lpuHIMN cynmepno3unuy 3JIEKTPUUYECKUX MOJei
(Ha KaUEeCTBEHHOM YpPOBHE)
Hocutenu »nekTpuueckux 3apsaioB.  DJIEMEHTAPHBIN
7.4 anekTpuueckuii 3apsaa. Crpoenne atoma. [IpoBogHukM 1
JUDJIEKTPUKU
7.5 3aKOH COXpaHEHHMs JIEKTPUUECKOTO 3apsia
6 ONEeKTpUYECKUA  TOK.  YCIOBUSL  CYLIECTBOBAHHUS
' AJEKTPUYECKOro TOKa. MICTOYHMKY MOCTOSIHHOTO TOKa
[erictBust BIEKTPUIECKOTO TOKa (TerioBoe,
7.7 XUMHYECKOe, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUIKOCTSX M ra3zax
-8 Onexktpuueckas 1enb. Cuiaa Toka. DJIEKTPUYECKOE
' HaIpsDKeHUE
79 ConpotuBnenue MIPOBOJTHUKA. VYaensHOE
' COIIPOTHBIICHUE BEILIECTBA
7.10 3axon OMa JJ1s yyacTKa Lenu




IlocnenoBaTeabpHOE u napaJuieJibHOC COCINMHCHHUEC

7.11
MIPOBOJHUKOB
PaGota W MOIIHOCTH AIIEKTPUUYECKOTO TOKA. 3aKOH
7.12
JIxoyia — Jlenua
13 DneKTpuyYecKrue IMenu U TMOTPEeOUTENH DICKTPUUYECKON
' sHepruu B ObiTy. KopoTkoe 3aMbIkaHue
[TocTostHHBIE MarHuThl. B3aumonelcTBUE MOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mnone. MarnutHoe mnoje 3eMiIM U €ro
' 3HAYEHHE JUIS )KM3HU Ha 3emJie
716 OmneiT Opcrena. MarHuTHOE MOJIE 3JIEKTPUYECKOTO TOKA.
. [IpuMeHeHne 2eKTPOMarHuTOB B TEXHUKE
JlelicTBHe MarHMUTHOIO TOJII Ha MPOBOJHUK C TOKOM.
717 DneKTpoABUraTellb MOCTOSHHOIO TOKa. lcnonb3oBaHue
' JJIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBAaX U Ha
TpaHCIopTe
7.18 Oneitel ®apages.  SBieHHE  BJIEKTPOMArHUTHOM
unaykiuu. [Ipasuno Jlenna
DneKTporeHepaTop. Crioco0b1 MOJTyYECHUS
7.19 AIIEKTPUUECKON SHEPIHUH. DNEeKTPOCTaHINH Ha

BO300HOBJISIEMBIX UCTOYHHKAX OHECPrun

[IpakTuyeckue paboThI:

OnbITHl 0 HAOIIOJCHUIO SJIEKTPU3ALUHN TeJl UHIYKLIUEH
U TIPU COTIPUKOCHOBEHUHU.

HccnenoBanne JeHCTBUS  AJIEKTPUYECKOTO IO  Ha
MIPOBOJTHUKY H JHAJICKTPUKH.

COopka u TmIpoBepka pabOThI DJIEKTPUUYECKOW eI
MIOCTOSTHHOTO TOKa.

W3mepeHune u peryaIupoBaHUe CHITBI TOKA.

W3mepeHune u peryanpoBaHue HAIIPSHKCHUS.
HccnenoBanue 3aBHCUMOCTH CHITBI TOKA, HIYIIETO Yepe3
PE3UCTOp, OT CONMPOTHBIICHUS PE3UCTOPA U HAIPSHKEHUS
Ha pe3CTOpE.

OnbIThI, JEMOHCTPHUPYIOIIHE 3aBUCHMOCTh

QJICKTPHUYCCKOI'O0 CONPOTUBJICHUA IPOBOJHUKA OT C€T0




7.20

JUIMHBI, IJIOLa/IA TOTNIEPEYHOT0 CEYEHUS U MaTepHaa.

[IpoBepka mpaBwia CIOKEHUS  HANPSHKEHUW  TIpU
MIOCJIEIOBATEIbHOM  COEIMHEHMHM JBYX PE3UCTOPOB.
[IpoBepka mpaBuna sl CUJIBI TOKA MPH MapaielIbHOM
coeMHeHUH  pe3uctopoB.  Ormpenenenue  paboThI
EKTPUUECKOTO0  TOKA, MIYLIETO YEepe3  PE3UCTOp.
OnpeneneHue  MOIIHOCTM  DJIEKTPUYECKOIO  TOKa,
BbIIETIsIeMOi Ha pe3ucTope. MccaenoBanue 3aBUCIMOCTH
CWJIBI TOKa, WAYIIETO Yepe3 JIAMIIOUKY, OT HaMpsKeHUS
Ha Heil. Onpenenenue KII/] narpesarens. MccnenoBanue
MarHMUTHOTO B3aUMOJEHCTBHSI TOCTOSHHBIX MAarHHUTOB.
I/I3y‘I€HI/I€ MAarauMTHOI'O I10JIA IOCTOSAHHBIX MAaroHuTOB IIPpU
uX oObemuHeHWMM W pazgeneHuu. MccnemoBanue
JEHCTBUS 3JIEKTPUUECKOI0 TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl,  JI€MOHCTPUPYIOLUIME  3aBHCHMOCTb  CHJIBI

B3aUMOJICMCTBUS KATYIIKX C TOKOM M MAarHUTa OT CHJIbI
TOKA W HalpaBleHUs TOKa B Karymke. l3ydeHue

JIECTBUSL MAarHUTHOIO IIOJIS Ha INpOBOAHUK C TOKOM.

Koucrpyuposanue u U3y4YEeHHE paboThI
3JIEKTPOABUTATEIISA. N3mepenue KITJI
ANIEKTPOABUTaTeILHON YCTaHOBKH. OnbIThI 1o

HUCCICIOBAaHUIO SIBJICHUSA 3J'ICKTpOMaFHI/ITHOI71 WHAYKIWHA:
HCCIIeOBAaHNE W3MCHEHMI 3HAYCHUS U HaIpaBJICHUSA

HWHAYKIOUMOHHOT'O TOKa

7.21

Odusnyeckue SBICHUA B TPUPOAC: DIECKTPUUYECKHE
SBIEHUsT B arMocepe,  AIEKTPUUECTBO  KHUBBIX
OpPraHU3MOB, MAarHUTHOE TOJIe 3eMIIH, JIpei]) MOIFOCOB,
POJIb MAarHUTHOTO MOJIS 7S )KM3HU Ha 3eMJle, MOJIIPHOE

CHAHHC

7.22

TexHuueckue ycTpoilcTBa: 3JIEKTPOCKOI, aMIepMeTp,
BOJIETMETP, PEOCTAT, CUETUMK SJIEKTPUUECKON SHEPrum,
ANIEKTPOOCBETUTENIbHBIE ~ MPUOOPBI,  HarpeBaTeJIbHbIE
ANIEKTPONIPUOOPHI (mpumepsl), IEKTPUYECKUE
MIPEIOXPAHUTENHN, AJIEKTPOMArHuT, AJIEKTPOABUraTeNb

IMOCTOAHHOI'O TOKA, F’CHEPATOP MOCTOAHHOT'O TOKa




9 KUIACC

Kon Kon snemenra [IpoBepsieMbIe 3JIEMEHTHI COAEPIKAHUS
pasznena
MEXAHUWUYECKUE SBJIEHUA
o1 Mexanuueckoe JBMKEHHE. MarepuanbHas — TOYKa.
. Cucrema orcuéra
g 8.2 OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUKECHUS
8.3 PaBHOMEpHOE NPAMOIIMHENHOE ABUKEHUE
e HepaBHOMEpPHOE IPSAMOJIMHENHOE IBUKEHUE.
8.4 CpenHsis W MIHOBEHHass CKOpPOCTb  Telda  IpU
HEPaBHOMEPHOM JIBH>KEHUU
a5 Yckopenue. PaBHOyCKOpEHHOE IIPSIMOJIMHEMHOE
' JBYDKEHUE
8.6 e (CBoOomuoe manenne. OneITe! [ anniies
PaBHOMEpHOE nBHXKEHHE IO OKpyxHocTu. [lepuon u
8.7 yactoTa oOpamieHusi. JIuHeiHas u yriioBas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOpEeHne
8.8 Ilepss1ii 3akoH HproTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpernii 3axoH HeroToHa
8.11 [TpuHIIMT Cynepno3uIuy CUII
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHusi: cuia TPEHUS CKOJIbKEHUS,
' CHWJIa TPEHHUS MOKOsI, IPYTHe BUIbI TPEHUS
% 14 Cuna TSOKECTU U 3aKOH  BCEMHUPHOTO
' TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaJIeHUs
8 15 IlBwxenne  muaHer  Bokpyr  Comnma.  Ilepsas
' KocMHu4ecKasi CkopocTb. HeBecomMocTh U neperpy3ku
216 PaBHOBecue maTepuaibHON TOUKU. AOCOTIOTHO TBEPIOE
' TEJOo
817 PaBHOBecue TBEPHOro Tena ¢ 3aKpEIUIEHHON
' OCbI0 BpauieHus1. MomeHT cwibl. LIeHTp TskecTn
8.18 Nmnynbc Tena. I3mMenenue ummynbca. IMImynibe cuiisl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa




8.20

PeakTtuBHOE ABKEHUE

8.21

Mexanndeckas paGOTa 1 MOIIHOCTDH

8.22

Pabora cun TSOKECTH, YIIPYIOCTH, TPCHUL. CBs3b

SHEPruu 1 paboTh

8.23

IloTennuanpHas OHCPIrus TCJa, IIOAHATOI'O Haza

IIOBEPXHOCTBIO Semim

8.24

HOTGHI_[I/IaJ'IBHaH OHCPIrusia c)KaTon IPYKHUHBI

8.25

Kunernueckas sHeprus.  Teopema 0

KUHETUYECKON SHEPTUU

8.26

3aKOH COXpaHEHHSI MEXaHUYECKON YHEPTUn

8.27

[IpakTuueckue pabOThI:

OrmpeneneHne CpeaHE CKOPOCTH CKOJIBKEHHUS Opycka
WU JBWKEHUA IIapuKa MO HAKJIOHHOW IUIOCKOCTH.
OmnpeneneHre yCKOpeHUsl Tela MpU PaBHOYCKOPEHHOM
JBUKEHHUHU 10 HAKIIOHHOW TIIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTHM OT BPEMEHH IpU
PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HayaJIbHOM CKOPOCTH.
IIpoBepka ruMOTE3Bl: €CAM IPU PABHOYCKOPEHHOM
JIBUKEHUM 0€3 HadyallbHOM CKOpPOCTH MYTH OTHOCATCS
KaKk psag  HEUETHBIX 4YHCENl, TO COOTBETCTBYIOIIKE
MIPOMEXYTKH BPEMEHHU OJJUHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHITBI TPEHUS CKOJIBKEHUS
OT CuiIbl HOpMaJIbHOro JamieHus. OmnpezneneHue
koaddunmenTa TpeHUs ckoibxkeHus. OnpeneneHue
KECTKOCTH TMpykuHBL. OmnpeneneHne padboOTHl  CHIIBI
TPeHHUs TpU PABHOMEPHOM JIBIJKEHUU Tela IO
TOPU3OHTAIBHON MoBepXHOCTU. OmnpexneneHue pabdOThI
CWJIBl  YOPYroCTH  INpu  NOAbEME  Ipy3a  C
WCIOJIb30BAaHUEM  HEMOJBIKHOTO U TOJABHXKHOTO

0JIOKOB

8.28

Du3nYeCKUe ABJICHUS B IPUPOJIC: MPUIUBBI U OTJIUBBHI,
nBwkeHrne tianeT CONMHEYHOW CHCTEMBI, PEaKTHBHOE

JABUXKXCHUC )KMBBIX OPraHnu3MOB

8.29

Texanueckne YCTpOﬁCTBaZ CIIMIOMCETP, JaTYHNKHU

ITIOJIOKCHUSA, paCCTOSAHUA U YCKOPCHHA, PAKCTBI

MEXAHUYEC

KHME KOJIEBAHMA 1 BOJIHbI

9.1

KonebatenpHoe nBmkenne. OCHOBHBIE XapaKTEPUCTHKH




KoJe0aHui: Iepro/I, 4acToTa, aMIUIUTYIa

9.2

MaremaTuueckuii u IIPY>KUHHBIN MasTHUKHU.

[IpeBpaienne sHeprun npu KoiaeOaTeIbHOM JABIKEHUH

93

3aryxatomue kojeOaHus. BbIHYXIeHHbIE KoeOaHUs.

Pesonanc

9.4

Mexanndeckue BojaHbI. CBOHCTBA MEXaHUYECKHUX BOJIH.
HpOJIOJ'IBHLIC N MIOICPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOpOCTh €€ pacipocTpaHeHUs. MeXxaHW4YeCKHe BOJHBI B

TBEPJIOM TeJl€, CEHCMUYECKUE BOJIHBI

9.5

3Byk. [’ pomMKoOCTb 1 BbICOTa 3ByKa. OTpaskeHUE 3ByKa

9.6

Nudpa3Byk u ynpTpazByk

9.7

[IpakTuueckue pabOTHI:

OmpeneneHne 4acTOThl W Tepuoja  KosieOaHU
MaTEeMaTHYECKOr0 MasiTHUKA.

OnpeneneHve 4YacTOThl W Mepuojaa  KojiebaHM
MIPYKUHHOI'O MasiTHUKA

HccrnenoBanne 3aBUCUMOCTH — Tepuojia  KoJjeOaHMi
MIOJBEIIEHHOT0O K HWTH TIpy3a OT JUIMHBI HHTH.
HccnenoBanne 3aBUCUMOCTH — Mepuoja  KoJjeOaHHi
MPYXKUHHOTO MasiTHUKa OT Macchl rpysa. IIpoBepka
HE3aBHUCUMOCTH nepuoja KoseOaHui rpysa,
MOJIBEILIEHHOTO0 K HUTHU, OT MAacChl Irpy3a U KECTKOCTU

npyxunsl. I3mepenue yckopeHust cBOOOIHOTO MaIeHUs

9.8

duzuyeckue SBICHUS B MPUPOE: BOCIHPHUITHE 3BYKOB
JKUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMHUUYECKHE BOJIHBI,

IIyHaMH, 3XO

9.9

TexHunueckue yCTpOﬁCTBaI 9XO0JIOT, HCIIOJIb30BAHUC

yJIBTPa3ByKa B ObITY M TEXHHUKE

10

SJIEKTPOMATI'HUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1

:‘)HCKTpOMaFHI/ITHOC I10JIC. 9HeKTp0MarHI/ITHBIe BOJIHEI.

CsolicTBa QJICKTPOMArouTHLIX BOJIH

10.2

[IIxana 37eKTpOMAarHUTHBIX BOJIH

10.3

DnekTpoMarHuTHas mnpupojaa cBera. CKOpOCTh CBeTa.

BosHOBEIE CBOIICTBA CBETA

10.4

[TpakTiueckue pabOTHI:
W3ydyeHne CBOWMCTB  3JIEKTPOMAarHUTHBIX  BOJH  C

MOMOIIIBI0 MOOUITLHOTO TenedoHa




Ousnueckue SBICHHUA B TMPUPOJAC: OHOIOTHYECKOE

10.5 JIeNCTBUE BUJIUMOTO, yIBTPadruOICTOBOTO u
PEHTT€HOBCKOT'O U3Ty4YECHUI
106 Texuuueckue yCTpPOWCTBA: UCIIOJIb30BaHUE
' AMIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM CBS3U
CBETOBBIE ABJIEHUA
11.1 JlyueBas monenb cBeta. IcTOUHUKYM cBeTa
11.2 [IpsimonnHEHOE pacpOCTPaHEHNUE CBETA
13 OTtpaxenue cBera. [1mockoe 3epkano. 3aKoH OTpaKEHUs
' cBeTa
114 [Ipenomnenue cBeta. 3aKOH MpPEJIOMJIEHUS CBETa.
' [losniHOE BHYTpEeHHEE OTpaKEHHE CBETA
11.5 Jlunza. Xop jiydeil B JIMH3€E
16 Ontuyeckast cuctema (QoToanmnapaTa, MHKpPOCKONA H
' TEJIECKOIa
117 I'maz xak onruueckas cucrema. bim3opykocts U
' JAJIbHO30PKOCTh
118 Pasnoxxenue Genoro cseta B cektp. OnbiTel HptoTOHA.
' CrnosxeHue crieKTpajibHbIX LIBETOB. Jlucnepcus cBera
[IpakTuyeckue paboOTHI:
e HccrnenoBaHue 3aBUCHMOCTH yriia
11 OTPaKEHUS CBETOBOI'O JIy4a OT yIJla MaJCHUs.
e I3yuenue XapaKTepUCTUK  HM300pakeHus
IpeMeTa B INIOCKOM 3epKalie.
e lccnenoBaHue 3aBUCUMOCTH yria
MIPEIOMJIEHUSI CBETOBOIO JIy4a OT yIja
11.9

NaaACHU Ha I'paHULC «BO3AYX — CTCKIIO».

e [lomyuenue n300pakeHui C

MIOMOIIIBI0 COOUPAIOIICH TUH3BI.

e Onmnpenenennie  (GoxycHOTO paccTosSHUS U

ONTUYECKOM CHIIbI COOMPAOILEH JIMH3BI.

e  OmnwITEI 1O Pa3I0KEHUTIO Oegoro ceera B

CIICKT.
e OnbITHl 1O BOCIPUSITHIO I[BETA IMPEIMETOB

1pU UX HAOJIIOIGHUH Yepe3 IIBETOBbIC (DMIIBTPHI




du3znyeckue SBICHUS B npupoac: 3aTMCHUA COHHI_Ia n

11.10 JlyHbl, 11Be€Ta TeJ, ONTHYECKUE SIBICHUA B aTtmocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 TexHuueckue YCTpOMCTBA: OUKU, IIEPUCKOII,
¢doroanmnapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBGIE ABJIEHUA
. Oneitel Peszepdopna w rmutanerapHas MoOJenb aToMa.
' Mogens atroma bopa
122 Hcnmyckanue W HOTJIOLICHHE CBETa aroMoM. KBaHTBI
' JIuHeityaTbie CIEKTPBI
12.3 PaguoaktuBHOCTB. Anlb(a, 6eTa- 1 raMma-u3IIydeHUs
14 Crpoenne aromHoro sapa. HykioHHas  Monenb
' aTOMHOrO sapa. M3oronsl
s PaguoaxtuBHble npeBpameHus. Ilepuon nomypacnaga
' aATOMHBIX S7IEp
16 SnepHble peakuuu. 3aKOHBI COXpPaHEHUs 3apsii0BOTO U
' MaccOBOT'0 YHCEI
12.7 OHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl U SHEPTUN
128 Peaknuu cunresa u nenenus suep. VictouHuky sHepruu
12 ' ConHua u 3BE311
129 Snepnas  sHepretuka. JIeMcTBHE  paauMOaKTHUBHBIX
' U3JTyYEHUH Ha )KUBbIE OPraHU3MBbI
[IpakTuyeckue paboOTHI:
HaGmroneHne CIUIOIIHBIX M JIMHEWYATBIX —CIIEKTPOB
U3ITyYEHHUS.
12.10
HccnenoBanue TpeKoB: U3MEPEHHUE DHEPIMM YaCTHULIBI
110 TOPMO3HOMY TyTH (110 poTorpadusim).
N3mepenue pagnoakTuBHOro (ona
@dusznueckue SBICHUS B IPUPOAC: €CTECTBEHHBIN
pPaavOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 PaIUOAKTUBHOE H3JIyYEHUE IPUPOJHBIX MHUHEPAJIOB,
JNEUCTBHE pAaJUOAKTUBHBIX W3JIyYCHHM Ha OpraHWU3M
YesioBeKa
1212 TexHnueckue yCTpOUCTBA: CIIEKTPOCKOIIL,

HMHJUBHyaJIbHBIA TO3UMETp, KaMepa Buiscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOMN
ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMoOro
TpPeOOBaHUSA

IIpoBepsiembie TPeOOBaHNUS K MPeIMETHBIM pe3yJabTaTaM
0a30BOro YPOBHsSI OCBOCHHSI OCHOBHOJ 00pa3oBaTe/IbHOI
NPOrpaMMbl OCHOBHOTI0 001ero odopasosanus Ha ocHoBe PI'OC

[lonumanue pomu  GU3WMKA B HAYYHOM  KapTHHE  MUPAa;
c(OpMHPOBAHHOCTh 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOW CBS3U
U [I03HABa€MOCTHU SIBJICHMW MPUPOJIBI, O POJIM HKCIEPUMEHTa B
busuke, o cucreMooOpazyomeid ponu (QU3NKK B Pa3BUTHH
€CTECTBEHHBIX HayK, TEXHMKM M TEXHOJIOTUH, 00 3BOJIOIUU
(U3UYECKUX 3HAHMK M WX POJU B IIEJIOCTHON €CTeCTBEHHOHAYYHOU
KapTUHE MHpA, O BKIAJEC POCCUHCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE IMPOLECCOB OKPYKAIOIIETO

MUpa, pa3BUTUE TEXHUKU U TEXHOJIOTUH

3HaHMA O BHJAX MaTepuu (BEIIECTBO U TOJE), O IBMKCHHH Kak
croco0e CyIIecTBOBaHUSI MAaTepUH, 00 aTOMHO-MOJIEKYJIIPHON TEOpUU
CTPOEHHS BEIECTBa, O (DU3MUECKON CYIIHOCTH SIBICHUI MPHUPOIbI
(MEXaHUYECKHNX, TEIUIOBBIX, JJIEKTPOMATHUTHBIX U KBaHTOBBIX);
YMEHHE paziuyaTrh SBJICHUS [0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBICHUE U3YyYCHHBIX (U3UYECKUX SBICHUN
B OKpPYXXAlOLIEM MHpE, BBIACIAS HMX CYLIECTBEHHBIE CBOMCTBA

(mpu3HaKM)

BJ'Ia,Z[CHI/Ie OCHOBAaMH MOHSITHIHOIO afnrapara W CHUMBOJIMYECKOI'O
A3bIKa (1)I/I3I/IKI/I M HCIIOJIB30BAHUC HX JId PCIICHHA y‘~I€6HI:vIX 3aJa4,
YMCHHUEC XapaKTCpHU30BaATb CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IG SABJICHUA U

MPOIECCHI, UCTIONB3YS PYHIAMEHTAIBLHBIC U YMITUPUICCKUE 3aKOHBI

YMeHue onuchIBaTh HU3YYCHHBIC CBOMCTBA T€N U (1)I/ISI/I‘ICCKI/IG SABJICHUA,

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

Bnanenne ocHOBaMM METOJOB HAy4yHOro IIO3HaHHUA C YYETOM
coOIO/IEHHsT TIPaBUI O€30MacHOro Tpyna: HaOMoAeHHE (PU3NIECKUX
SIBJICHU:

YMEHHE CaMOCTOSITEJIbHO COOMPATh SKCHEPHUMEHTAIbHYIO YCTaHOBKY

U3 JaHHOI'O Ha60pa O60py,Z[OBaHI/I$I 10 MHCTPYKIHH, OIMHUCBIBATH XO/

OTIbITA U 3aIHCHIBATD €TI0 PE3YIbTATHI, (HOPMYIHPOBATH BHIBOIKI;




MPOBEJICHUE MPSMBIX U KOCBEHHBIX U3MEPEHUN (PU3NIECKUX BETUUHH:
YMEHHE IUIAHUPOBAaTh HM3MEPEHUS, CaMOCTOSATEIHHO  COOMpAThH
OKCHEPUMEHTANbHYI0  YCTAHOBKY IO HWHCTPYKIIMH, BBIYHUCIISTH
3HAYCHUC BCJIMYMHLI U aHAJIU3UPOBATH MOJTYYCHHBIC PC3YJIbTATHI C
YYETOM 3aIaHHOM MOTPEIIHOCTH PE3YyJIbTATOB U3MEPEHUN;
IMPOBCACHUC HECJOXHBIX OKCIICPUMCHTAJIbHBIX HCCHCHOBaHHﬁ;
CaMOCTOSITEIBHO ~ COOMPAaTh  AKCICPUMEHTAIBHYIO  yCTaHOBKY U
MPOBOAUTH  HMCCIENOBaHWME IO  MHCTPYKIMHM,  MPEICTABIATH
IMMOJIYYCHHBIC 3aBUCUMOCTU CI)I/IBI/I‘-ICCKI/IX BCJIIMYHNH B BHUJC Ta6JII/III u
rpayKoOB, yUUTHIBATh MIOTPEIIHOCTH, J€NIaTh BBHIBOBI IO pe3yIbTaTaM

HCCJIICAOBAHUA

[TonnmaHue  XapakTepHBIX  CBOMCTB  (DUM3MUECKHX  Mojesel
(MaTepuanbHasi TOYKa, aOCOJIIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, XHJKOCTEH WM TBEPABIX TEJN, IUIAHETApHAs MOJEIb aTOMa,
HYKJIOHHAasi MOJIeJIb aTOMHOTO f]pa) U yMEHHUE NPUMEHATh UX AJIs

00BsICHEHUS (PU3MUECKUX MPOLIECCOB

YMmeHne oOBSCHATh (PU3MUECKUE MPOIECCHl M CBOMCTBA TEN, B TOM
Yucli€ W B KOHTEKCTE€ CHUTyallMil MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBJIATh IPUUNHHO-CIIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSCHEHHUE C OMOPOI HA U3yUEHHBIE CBOICTBA (U3UUECKUX

HBJ'IeHHfI, (I)I/I3I/I‘leCKI/IC 3aKOHBI, 3dKOHOMCPHOCTHU U MOJCIN

YMenue pemarts pacuéTHbie 3amaud (Ha 0aze 2 — 3 ypaBHEHHH),
UCIIONB3YSl 3aKOHBI U (opMysbl, CBsA3BIBAOIIKME (PU3HMUECKHE
BCJIMYMHBI, B YaCTHOCTH, 3allUCbIBATh KPATKOC YCJIOBUC 3a/1a4i,
BBISIBJISITH HEAOCTAIOUIME JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIbI,
HEOOXOUMBbIE ISl €€ pelIeHHs], UCIIOIb30BaTh CIPABOYHbBIE JaHHEIE,
MMPOBOAUTH paC'-IéTI)I U OLCHHBATH PCATUCTUYHOCTL IIOJYUYCHHOI'O
3HaYeHUsS (PU3NYECKON BETUUMHBI; YMEHHUE OMPEIENATh pPa3MEpHOCTh

(bu3nYecKoil BETUYHHBI, TOTYYSCHHON NPU PEIICHUH 3a/1a4H

YMeHue xapakTepu3oBaTh IMPUHUUIBI JEHCTBUS TEXHUUYECKUX
YCTPOHCTB, B TOM 4YHCIJI€ OBITOBBIX NPHOOPOB, M MPOMBIIUIEHHBIX
TEXHOJIOTMYECKUX MPOLIECCOB 0 UX ONHUCAHUIO, UCIONb3Ys 3HAHUS O

CBOMCTBAaX (UBMYECKUX SBICHUM W HEOOXOoAMMBbIe (PHU3UUECKHe

3aKOHOMCPHOCTH

10

VYMeHHne UCIoNb30BaTh 3HAHMS O (PU3NYECKHX SIBIICHUAX B
MMOBCEHEBHOM KW3HM Ui oOecrieueHuss O€30MacHOCTH TIpH
oOpamieHnn ¢ OBITOBBIMH ~ NpHOOpaMH M TEXHUYECKUMHU

YCTpOICTBAMH, COXpPAaHEHHUS 3JI0pPOBbS U  COOJIIOJIEHUS HOPM




JKOJIOTUYECKOIO IIOBEJAEHUS B OKpYyXalolehd cpene; IMOHUMAaHHE
HEOOXOJUMOCTH TMPUMEHEHMS JOCTHXKEHUN (PU3MKH M TEXHOJIOTMH

I palOHAJIbHOI'O ITPUPOIOITI0JIb30BAHUS

11

OnelT mOMCKa, MpeoOpa3oBaHUA W TPEACTaBlIeHUs HUHGOPMaALUU
(GU3MYECKOTO CONEpKaHUs C UCIOIb30BaHMEM WH(GOPMAIIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHI; YMEHHE OIICHHBATh JOCTOBEPHOCTH
MONy4YeHHOW WH(POpPMAIIMM Ha OCHOBE HWMEIOIUXCS 3HAHUM U
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB, YMEHHE  HUCIIOJIb30BaTh  IpHU
BBITIOJTHEHUH Y4YeOHBIX 3aJaHUil HAy4YHO-TIOMYJISPHYIO JIUTEpATypy
(GU3NYECKOTO COMEPIKAHUS, CIPABOYHBIE MAaTEpHUAaJbl, PECYpChl CETH
WutepHer; BnageHue 0a30BbIMM  HaBBIKAMH  NpeoOpa3oBaHUs
uHbOpMaIllMd U3 OJHONW 3HAKOBOM CHUCTEMBI B JPYIYyI; YMEHHUE
CO371aBaThb COOCTBEHHBIE MHCHMEHHBICE M YCTHBIE COOOIICHHUS Ha

OCHOBC I/IH(bOpMaI_[I/II/I N3 HCCKOJIbKHMX NCTOYHHUKOB




INEPEYEHD 9JIEMEHTOB COAEPXKXAHUS, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMbIi 31eMEHT COAEP/KAHUSA
1 MEXAHWYECKUE ABJIEHU A
1 Mexanunueckoe  aBWkeHHe. MarepuanbHas Touka. (Cuctema  OTCYETa.
' OTHOCUTENIFHOCTD IBIKCHUS
PaBHOMepHOE U HEpaBHOMEpHOE ABMxKeHUEe. CpenHss ckopocTs. Dopmyia mist
1.2 BBIYHMCJICHHS CPETHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TMpsIMOTMHEHHOE NBIKEHHE. 3aBUCUMOCTh KOOPJIMHATHI Telia OT
BPEMEHHU B CITy4ae PaBHOMEPHOTO MPSIMOJIMHEUHOTO JIBUYKEHUS:
13 x(f)=x,+ut
I'padmkn 3aBUCUMOCTH OT BPEMEHH JJs MPOCKIMH CKOPOCTH, IPOEKIUU
MepEeMEeILEHUsl, MyTH, KOOPJMHAThl TPU PABHOMEPHOM MPSMOJUHEHHOM
JIBIDKEHUH
3aBUCHMOCTh KOOPJMHATHI Tela OT BPEMEHU B Clly4ae PaBHOYCKOPEHHOTO
MIPSIMOJIMHEWHOTO JIBHKCHHUS:
5
Sy =vy =1+ a = g
@opMynbl I TPOEKIUU TEPEMEIECHHs], TPOSKIIUA CKOPOCTH W TPOEKIIUH
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSAMOJIUHEHHOM JABUKECHUU:
1.4 s, (D=vy,t+a,- £ .
2
U.\'U) =Upy T4, £,
a, (f) =canst,
Uh.: - U-_I: =2a,s,
I'padmku 3aBUCUMOCTH OT BPEMEHH MJsl TMPOCKIMH YCKOPEHHS, MPOCKIINU
CKOPOCTH, TPOEKIMH TEpEeMELIECHUs], KOOPJUHATHI TpHU PaBHOYCKOPEHHOM
MPSIMOJIMHEMHOM JIBU>KEHUU
CBoOoanoe nagenue. Gopmyibl, ONMUCHIBAIOIINE CBOOOIHOE MaJCHHUE Tela 0
1.5 BEpTUKAIN (JABM)KCHHE Tella BHU3 WM BBEPX OTHOCHTEIBHO TOBEPXHOCTH

3emnn). ['paduku 3aBHCHUMOCTH OT BpPEMEHU JUI MPOEKIUH YCKOPEHHS,

MMPOCKIHHU CKOPOCTH H KOOPJAHWHATBI IIPH CBO60,Z[HOM nmaaCcHuu TCila IIOo




BEPTUKAIIN

CKopocTh paBHOMEPHOI'O JIBWKEHHUS Teja Mo OKpyxHoctu. Hampasnenue
CKOpOCTH.
dopMyna I BBIYHACIECHUS CKOPOCTH 4Ye€pe3 PAIANYC OKPYKHOCTH WM IEPUOJ
oOparieHus:

2R

T

LlenTpocTpeMutenbHoe — yckopeHue. HampaBiieHHE — IIEHTPOCTPEMHTEIILHOTO

yckopeHusi. @opmyiia [l BBIYUCICHUS YCKOPEHUS:

1.6
2
a — L
" R
dopmya, CBSI3bIBaIOIIAsl IEPUO]] M YACTOTY OOpallleHus:
V= 1
T
Macca. ITnotHocTs BemecTa. @opMysia il BBIYUCICHUS INIOTHOCTH:
o= m
1.7 V
1.8 Cuuna — BekTopHas pusnueckas BenuunHa. ClioskeHHe CHIT
1.9 SIBnenue nnepuuu. Ilepssiii 3akoH Herotona
Bropoii 3akon HproToHa:
F=m-d
1.10
CoHanpaBiIeHHOCTh BEKTOPA YCKOPEHUS TeJla U BEKTOpa CUJIbL, JEHCTBYIOLIEH Ha
TEJO
B3aumoneiictue Ten. Tpernii 3akoH HeroToHa:
1.11 F2—>1:_F1—>2
12 TpeHune mokost U TpeHUe CKOJIbXKeHMs. PopMyIia sl BBIYUCIECHUS MOAYJISI CUIIbI

TPCHUSA CKOJILXKCHUA:




1.13

Hedopmanus tena. Yopyrue u Heynpyrue aedopmanuu. 3aKOH YHPYrou

nedopmanuu (3akoH ['yka):

F=K-Al

1.14

BceMupHoe Tarorenue. 3aKkOH BCEMUPHOTO TATOTCHUS:

My -4
F P G - '—_‘—
R
Cuna TsxecTd. Y CKOpeHHe CBOOOIHOIO MaieHusl.
®opmyna Al BEIYUCICHUS CUITBI TSDKECTH BOJIM3H moBepxHocTH 3emiu: F = mg.
JBwxkenue mnanet BOokpyr Comnia. [lepBas kocMuyeckasi CKOpOCTb.

HesecomocTs u neperpysku

1.15

Hmnynbe Tena — BeKTOpHas pu3ndeckasi BeTMYHUHA.
p=mv

I/IMHy.]'IBC cucteMsl Tea. I3meHeHne HUMITYJIbCA. I/IMHy.TIBC CHJIBI

1.16

3aKOH COXpaHECHHS UMITYJIbCA JIS 3aMKHYTON CHCTEMBI TEII:
D=y +my U, =const

PeakTuBHOE ABMKEHUE

1.17

Mexanudeckas padora. @opmyria ajisi BEIYUCICHUS paOOThI CHIIBL:

A=F50080

Mexanndeckas MOIIIHOCTHb:

1.18

Kunernueckas u IMOTCHIHAJIbHAs SHCPIrus. (DopMyna JUIA BBIYUCJIICHU A

KMHETUYECKON YHEPIUU:

HIUE
Ey=——r

Teopema o kuHeTHUYECKOM 3HEprUr. DopMya Jyisi BBIYUMCIEHUS MOTEHIUATBHON




9HEPTUHU TCJid, MOAHATOIO

Hang 3eMIIEi:

E, = mgh

1.19

Mexanudeckas SHEprus:
E=E.+E P

3aKOH COXpaHEHMsI MEXaHNUeCKOM 3Heprun. Popmyia sl 3aKOHA COXPaHEHUs
MEXaHWYECKOM YHEPTUU B OTCYTCTBUE CWII TpeHUS: £ = const.

[IpeBpareHre MeXaHMUYECKON SHEPTUU MTPU HAJTMYUN CHIIBI TPEHHUS.

1.20

[TpocTeie MeXaHU3MBI. «30JI0TOE TIPABHUIIOY» MEXAHUKH.
Peruar. Momewnr cuiel: M - FI.

VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
[MoaBuxHbIN 1 HeOABKXKHBIN O0510KU. KITJ[ mpocThIx MEXaHU3MOB,

n= Anonesnas
‘iaarpaqamaﬂ

1.21

JlaBneHue TBEPAOTro Tena.

@opMlea JJIA BBIYHMCIICHHUA JABJICHUA TBépI[OFO TCJa:

_E
p==

JaBnenue raza. AtMmocdepHoe JaBieHuUE.

FHI{pOCTaTI/I‘-ICCKOC AAaBJICHUC BHYTPH KUIKOCTH.

CDopMyJIa AJI BBIYHCJIICHUA OaBJICHUA BHYTPH X KUAKOCTH!

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBaudeckuii npecc

1.23

3akoH ApXI/IMCI[a. d)opMyna Ul ONPEACIICHUA BBITAJIKUBAIONIEH CHJIBI,

HeﬁCTBYIOHleﬁ Ha T€JIO, l'IOl"p}I)KéHHOC B JXUAKOCTDH UJIN T'a3:
F_l'l._I;m. = ng

VcnoBue nnaBanms tena. [InaBanme CYZI0B 1 BO3OYyXOILIaBaHUC

MexaHu4yeckre KoJieOaHusl. AMHJ’II/ITy)Ia, nepuog Mu 4YacTtora KOJICOaHMIA.




1.24

®dopmyiia, cBA3BIBAIOIIAS YACTOTY U EPUOJT KOJIeOaHuil:

1.25

MaremaTuueckuii U TpYyKUHHbIA MasTHUKH. [IpeBpamieHue sHepruud mpu

KoJIEOaTEIEHOM JABUKCHHUHN

1.26

3aryxatomue kojebanus. Beinykiennpie konebanus. Pesonanc

1.27

MexaHndeckue BOJIHEL HpOI[OJ'H)HI)Ie U MONCPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI 1
CKOPOCTb PaCIpOCTPAHEHHsSI BOJTHBI:

L=v-1

1.28

3Byk. I'poMKoCTh U BbICOTa 3ByKa. OTpakeHHE 3BYKOBOI BOJIHBI Ha TPaHUILE

nByX cpenl. H(pa3ByK U ylIbTpa3zByk

1.29

Ipaxmuueckue pabomoi

W3mepenune cpenHell MIOTHOCTH BELIECTBA; apXHWMEIOBOW CHIIBI, KECTKOCTH
NPYXUHBL, KO3()(UIIMEHTa TPEHUSI CKOJNBKEHHS, paOOThl CHUJIBI TPEHUS, CHIIBI
YIOPYTOCTH; CPETHEH CKOPOCTH JBIKCHHS OpyCKa IO HAKJIOHHOHN TUIOCKOCTH;
YCKOpeHHUs Opycka Tpu JBWKEHUM 10 HAKIOHHOW TUIOCKOCTH; YacTOTHI U
nepuosa KoyJe0aHWH MaTeMaTHYeCKOro MAasTHHKA, YacTOThl W  TepHoja
Koie0aHui MPYKUHHOTO MasTHUKA, MOMEHTAa CHWJIbI, ICUCTBYIOIIETO Ha phbIvar;
paboThl CWJIBl YOPYrOCTH TMPHU TOABEME Tpy3a C IMOMOIIBIO HEMOIABHUKHOTO
0110Ka; pabOThI CHJIBI YIIPYTOCTH MIPU TOJBbEME TPY3a C TIOMOIIBIO TTOABHKHOTO
O1oKa.

HccnenoBanre 3aBHCHMOCTH apXHMEIOBOW CHIIBI OT 00BEMa TOTrpPYKEHHON
YaCTu TCJIa U OT INIOTHOCTH XKHUAKOCTHU, HC3aBUCUMOCTHU BLITaJIKI/IBaIOIJ_Ieﬁ CHUIJIbI
OT MAcCCHI T€JIa; CUJIBI TPCHUS CKOJIBXXCHUA OT CHUJIbI HOPMAJIBHOTO AAaBJICHUA U OT
poJla IOBEpXHOCTH; CHJIbI YIIPYTOCTH, BO3HUKAIOUIEH B MPYXKHHE, OT CTEIECHU
nedopMaIuu MPY>KUHBI, YCKOPEHUsT Opycka OT yrila HaKJIOHA HampaBJSIONICH;
nepuoJia (4acToThl) KOJIeOaHUH HUTSHOTO MasiTHMKA OT JUIMHBI HUTH; TIEpUOJIa
KoJIeOaHUH MPYKMHHOTO MAasTHHUKA OT MAacChl Ipy3a U KECTKOCTH TNPYKUHBI;
WCCIIC/IOBAaHNE HE3aBHCUMOCTH TEepuoJia KoJeOaHWH HUTSHOTO MAasTHHKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUS PABHOBCCHUSA pblyara

1.30

Qusuueckue AGNeHUA 6 Npupooe. TIPUMEPHl IBWXKCHUS C Ppa3IMYHBIMU
CKOPOCTSIMM B >KMBOU U HEKUBOU MIPUPOJIE, IEUCTBUE CUIIBI TPEHUS B IIPUPOLIE U

TCXHUKC, MPHUIHMBBI W OTJIMBBI, IABWXCHUC IUIAHCT ConueyHom CUCTCMBI,

PCAKTUBHOC ABMIKCHUC KMBBIX OPTaHU3MOB, pbldaru B TCJIC 4CJIOBCKA, BIIUSAHUC

aTMOC(I)CpHOI“O JaBJICHUS Ha >KMBOM OpraHusM, IUIaBAHUC pBI6, BOCIIPpUATUC




3BYKOB XMBOTHBIMH, 3€EMJICTPSACCHUC, celicMHUYecKue BOJIHBI, HYHAMH, 9XO

Texnuueckue ycmpoucmea: CHUJIOMETP, NaTYUKU TOJOXKEHHUS, PACCTOSHUS U
YCKOPEHUS, JWHAMOMETp, MOJIIUIHUKYA, PAaKETbl, pblyar, IOJIBWXHBIA U

HeHO,Z[BI/I)KHHﬁ 6J'IOKI/I, HaKJIOHHas IINIOCKOCTb, IMPOCTBIC MCXAHU3MbI B 6I>ITy,

13l COOOIIAIONTNECS] COCY/bI, YCTPOWCTBO BOJOMPOBOJA, THAPABIMYECKHN Ipecc,
MaHOMETp, OapomeTp, BBICOTOMEp, TMOPIIHEBOH HACOC, apEeoMETp, IXOJOT,
UCIONIb30BaHUE YIbTPa3ByKa B ObITY U TEXHHKE

2 TEITJIOBBIE ABJIEHM A
OCHOBHBIE  TIOJIO)KEHUS  MOJIEKYJISIPHO-KMHETUYECKOW  TEOPUU  CTPOCHUS

2.1 BemecTBa. Mojienn TBEPOTO, KHUIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannmaeckue u amopdabie Tena

59 JBrxenne wyactun BenlectBa. CBsI3b  CKOPOCTH  JBMXKEHHMSI YacTHUIl C

' TeMmeparypoil. bpoynosckoe aBmxkenue, nupdys3us

2.3 CmauuBaHMe U KaMWUISIPHBIC SIBJICHUS

24 TermnoBoe pacuIupeHue U CKaTue

2.5 TemnmoBoe paBHOBeCHE

Y Buytpennsis sHeprus. PabGora u Terionepenaya Kak CIIOCOObI H3MEHEHHS

' BHYTPEHHEHN SHEPruu

2.7 Buel Temionepenadn: TeIIONPOBOIHOCTh, KOHBEKIIWS, U3TyUYEHUE
HarpeBanne wu oxmaxaeHue T1en. KoaudecTBO — TEUOTHL. Y aenbHas
TEIUIOEMKOCTb:

2.8 . .

O=cml(t,—1,)

3aKOH COXpaHEHHUsl PHEPTrUU B TEIUIOBBIX MpOLECCaX. YPaBHEHHE TEIJIOBOTO

Oamanca:
2.9

O +0,+..=0

Ucnapenne u koHueHcauus. V3meHeHHE BHYTPEHHEH SHEPrud B MpPOLIECCE
510 WCTIApeHUsI M KOHJAeHcauuu. KumeHue IKUAKOCTH. YAelbHas TerioTa
' napooOpa3oBanus: L = O/m
2.11 Bnaxxnocts Bo31yxa

IInaBnenne wu kpucraumsanus. I3MeHeHHMEe BHYTPEHHEW JSHEpPruu Ipu

IJIaBJICHUU U KpUCTAJIJIN3allNN. Y aenpHas TemioTa MIaBICHUS:




2.12 . O
==
m
BHyTpeHHs SHEprus cropanus TOIIUBA. Y IebHAsl TEIJIOTa CTOPaHHUs TOIUIMBA:
2.13 q=0m
2.14 [Tpuntumner padoTs! TernoBbix apurareneid. KI1J[ TermmoBoro npuratesns
Ipaxmuueckue pabomoi
W3mepenune yaenbHON TEMIOEMKOCTH METaUIMYECKOro LMIMHAPA; KOJIWYecTBa
TEIUIOTHI, TOJyYEHHOTO BOJOM KOMHATHOM TeMmeparypbl (UKCUPOBAHHOMN
Macchbl, B KOTOPYIO OIyIIEH HAarpeThlid IMWJIMHIAP; KOJUYECTBA TEIUIOTHI,
2.15 OTJIaHHOTO HArpeThIM LMIUHAPOM, TOCJE OMYyCKaHUs €ro B BOJY KOMHATHOMN
TEMIIEpaTypbl; OTHOCHUTEIBHOM BIIAXKHOCTH BO3[yXa; VYACIbHOW TEIUIOTHI
iaBieHuss Jnpga. MccienoBaHue W3MEHEHHs TeMmIepaTypbl BOABI  INPU
Pa3MYHBIX YCIIOBUSX; SBJICHHS TEIIOOOMEHa MPU CMEIIUBAHUU XOJOTHOU H
ropsiueit BoJbl; Ipoiiecca UCIIapeHust
Qusuueckue s61eHUs 8 npupode. TOBEPXHOCTHOE HATSIKEHHE W KaNWLISPHBIE
2.16 SBJICHUSI B MPUPOJE, KPUCTAUIBI B MpUpoJe, u3iydyeHre COJIHIA, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHera
Texnuueckue ycmpoticmea: KalvwuIspbl, IPUMEPbl UCIOJIB30BaHUS KPUCTAIIJIOB,
17 JKUJIKOCTHBIM TEPMOMETp, AATUYUK TEMIEpaTypbl, TEPMOC, CUCTEMA OTOILICHUS
. JIOMOB, TUTPOMETPBI, TICUXPOMETp, MapoBasi TypOuHa, ABUTATEIb BHYTPEHHETO
CrOpaHus
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 OnekTpuzanus Tei. JIBa Buaa 3JIeKTpUYECKUX 3apsiI0B
32 B3anmoneiictre 3apsskeHHBIX Tell. 3akoH Kyona
33 3aKOH COXpaHEHMs AIEKTPUUYECKOTO0 3apsaa
34 Onextpuueckoe mnone. Hanpsok€HHocTh  anekTpuueckoro moss.  [IpuHumn
. CYTEPIIO3UIINH IEKTPUIECKUX T0JIeH (HAa KaueCTBEHHOM YPOBHE)
15 Hocurenn onexrpuueckux 3apsaoB. JIeHMCTBHE DJIEKTPUYECKOrO IIOJIA HA
' aeKTpuuecKue 3apspl. [I[pOBOAHUKY U JUAIEKTPUKU
3.6 [TocTostHHBIN 5IeKTpUYECKHil TOK. JlecTBUs 3neKkTpuyeckoro Toka. Cuia Toka.




Hampsoxenue.
I=gq/t,U=A4/4

3JICKTpI/I‘ICCKO€ COIIPOTUBJICHUC. yI[eHBHOG QJICKTPHUYCCKOC COIIPOTUBIICHUC:

3.7 R =pl/S
18 3akon Oma A y4yactka snekrpudeckoit nenu: I = U/R
IlocnenoBarenbHOE COEIMHEHNUE TPOBOJHUKOB!
TT—TT T R—
J.I :Ijq '[r —'[,1 _'[r"}-. R—Rl _Rﬂ}
3.9 [TapamienpsHOE COEIMHEHNE TPOBOHUKOB PABHOI'O COIIPOTUBIICHUS:
U=U,I=I+1I;R=—.
ST ST 2
CMeniaHHblE COEJUHEHMSI TIPOBOITHUKOB
3.10 Pabora u MomHOCTh 2nekTpudeckoro Toka. 4 = Ult, P = Ul
3akoH J[>xoynsa — JleHua:
2
3.11 O=I"-R-t
112 OneiT Opcrena. MarHuTHOE TmOJIE MPSMOIO MNPOBOAHMKA C TOKOM. JInHWHM
MarHMTHON MHIYKIUN
313 MarautHoe 1OJIe IIOCTOSHHOTO MarHuTa. B3auMOoAencTBHE MOCTOSIHHBIX
MarHuTOB
3.14 JleficTBre MAarHUTHOTO ITOJISI HA IPOBOJIHUK C TOKOM
3.15 OmnbiTel @apanes. SBneHue 3neKTpoMarHuTHON uHyKuuu. [lpasuno Jlenna
IIpakmuyeckue pabomoi
N3mepenne  JIEKTPUYECKOTO  CONPOTHUBIIEHUS  PE3UCTOpA;  MOLIHOCTH
AIIEKTPUYECKOTO TOKA; pabOTHI JIEKTPUUECKOI0 TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, BO3HHUKAIOIIETO B TMPOBOJHUKE

(pe3ucTopsl, TaMIIO4Ka), OT HAMPSKEHHs] HAa KOHIIaX MMPOBOJHHUKA; 3aBUCUMOCTHU
COMPOTHUBJIEHUS OT JJIMHBI MPOBOAHUKA, TUIOLIAAN €r0 MOMEPEYHOr0 CEUCHUS U

YACJIBHOT'O COITPOTUBJICHUS.




HpOBepKa npaBujia AJId SJICKTPUUCCKOTO HAIIPAKCHUA MPU MOCICAOBATCIIBHOM
COCAMHCHUN IIPOBOAHHUKOB; IIpaBHJIa OJIA CHIIBI JJICKTPUYCCKOI'O TOKa IIpU

napajuieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue a61eHUs 8 npupode: SIEKTpPUYECKUE sBIEHHS B atmocdepe,

3.17 ANIEKTPUYECTBO JKUBBIX OPTAaHU3MOB, MAarHUTHOE TIOJIE 3eMJIH, Ipei( MOIIOCOB,
POJIb MArHUTHOTO TIOJISL JJIsl KU3HU Ha 3eMJle, MOJIAPHOE CUSTHHE
Texuuueckue ycmpouicmea: SIEKTPOCKOI, aMmIepMeTp, BOIBTMETp, pPeocTar,
CU€TUMK  DIIEKTPUYECKOW  DHEPTrUH,  DIIEKTPOOCBETUTEIBHBIE  MPHOOPHI,
3.18 HarpeBaTeNbHbIE  BJIEKTpOnpuOOpsl  (IpUMEpHI), JEKTPUYECKUE
MPEIOXPAHUTENH, JJIEKTPOMATHUT, JJICKTPOJBHUTaTEeNIb TOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DnexkTpomMarHuTHble BOJHBL. [lkana 351eKTpoMarHuTHBIX BOJIH
3.20 JlyueBas monens ceta. [IpsimonuHeitHOe pacipocTpaHeHHe CBETa
3.21 3akoH oTpaxeHus ceera. [nockoe 3epkano
3.22 [Ipenomnenue cBeta. 3aKOH NPETOMIIEHUS CBETA
3.23 Hucnepcus csera
394 Jlunza. Xon nydeit B nua3e. DokycHOE paccTostHUE TUH3BL. OnThueckas cuia
' muu3el: D = 1/F
3.25 I'na3 xak ontuueckas cucrema. OnTHyecKue mpuoOopbl
Ipakxmuueckue pabomoi
e lI3MepeHne ONTHYECKOW CHJIBI COOMparoIier JHH3bI;, (HOKYCHOTO
paccTtosiHusl coOuparoniel JuH3bl (10 CBOWCTBY paBEHCTBA pa3MEpOB
npeaMera M U300paXKeHHsl, KOrjaa MpeIMeT pacloioXeH B JBOMHOM
3.26 (okyce), moKazares MPEIOMICHHS CTEKJIA.
e llccnenoBaHue cBoicTBa M300pa)KE€HUS, MOIYYEHHOIO C IOMOIIbIO
coOuparomed JTUH3bI, HW3MEHEHUS (OKYCHOTO pACCTOSHUSA JBYX
CIIO’)KEHHBIX JIMH3; 3aBHCHMOCTH YIJIa TPEIOMIJICHHS CBETOBOTO JydYa
OT yrila MaJIieHHus Ha TPaHHIle «BO3AYX — CTEKIIO»
327 Qusuueckue senenusi 6 npupoode: 3atmenuss Connua u JlyHsl, 1Bera Tedn,
' ONTHYECKHUE sBJICHUS B aTMoc(epe (11BeT Heba, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TIEPUCKOM, (QoToanmapar, ONTHYECKHE
' CBETOBO/IBI
4 KBAHTOBGIE ABJIEHU A
4.1 PannoaktuBHOCTh. Anb(a-, 6eTa-, ramma-usnydenus. Peaknuu anbgha-u Oera-




pacmazia

4.2 Omnsitel Pe3epdopaa o paccestauro anbda-yactuil. [nanerapuas Moaens atoma

4.3 CocrtaB aTroMHOTO0 sigpa. M30TombI

4.4 [Tepuon nmonypacnaga aTOMHBIX siEep

4.5 SnepHble peakiiu. 3aKOHbI COXPAHEHUS 3apsJJ0BOTO U MACCOBOTO YUCEI
Qusuueckue s6leHUs 6 Npupoode: €CTECTBEHHBIM pPaTuOaKTHBHBIA  (OH,

4.6 KOCMUYECKHE JIy4YH, pPAJUOAKTUBHOE W3IyUYEHUE TIPUPOTHBIX MHUHEPAJIOB,
NeiicTBHE paJlMOaKTUBHBIX U3TyUYEHUI Ha OpraHU3M 4elloBeKa

47 Texnuueckue ycmpoticmea. CIIEKTPOCKOI, UHAUBHUIYAJIbHBIN 103UMETp, Kamepa

Bunscona, sinepHas sHepreTuka
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