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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke Ha ypOBHE OCHOBHOrO 001Iero oOpa3oBaHUs
COCTaBJIEHa Ha OCHOBE MOJIOKEHUI M TpeOOBaHMM K pe3yJjbTaTaM OCBOCHHUS Ha
06a30BOM YpOBHE OCHOBHOW 00pa30BaTelIbHOW MPOTpaMMbl, MPEICTaBICHHBIX B
dI'oC 000, a Takxke c¢ ydyétoMm (enepanbHON paboueli MPOrpaMMBI
BocniuTanus U Konneniuu npenojaBanus yueOHoro npeamera «Ouznkay.

Copnepxanue mnporpamMMbl 10 (U3MKE HAIpaBiIeHO HAa (OPMHUPOBAHUE
€CTECTBEHHOHAYYHON TPaMOTHOCTH OOYYAIOIIUXCS U OPTaHMU3AIUI0 M3y4YeHUS
bu3MKu Ha JEeATEeIHLHOCTHON OCHOBe. B mporpamme mo ¢u3uKe yYUTHIBAIOTCA
BO3MOXXHOCTH y4ueOHOro mpeameTa B peanusanuu TpedoBanui ®I'OC OO0 «k
IUTAHUPYEMBIM JIMYHOCTHBIM W METaNpeAMETHBIM pe3yjbTaTaM OOy4YeHus, a
TaK)KE€ MEXIPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX y4E€OHBIX MPEAMETOB Ha
YpPOBHE OCHOBHOI'O 00I1IeTO 00pa3oBaHuUs.

[Iporpamma 10 (u3WKe yCTaHABIMBAET paclpeiesiecHne Y4eOHOTO
Marepuaia Mo TrojgaM oOydeHusl (IO KjiaccaM), MpeasiaraeT MPUMEPHYIO
MOCJICIOBATEIPHOCTh W3Y4YEHUSI TEM, OCHOBAaHHYIO Ha JIOTUKE pPa3BUTHS
MIPEIMETHOIO COAECPKAHUS U YUETE BO3PACTHBIX OCOOEHHOCTEN 00yUYarommXcs.

[Tporpamma mo ¢u3mke paspaboTaHa C IENBIO OKA3aHHUSI METOIUYECKON
MTOMOIIY YYUTETIO B CO3/IaHNU pabodeil mporpaMMbl 10 Y4eOHOMY TPEIMETY.

dusnka SABISETCS CHCTEMOOOPA3YIOIMHUM IS €CTECTBEHHOHAYYHBIX
y4eOHBIX TPEAMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI JIEKaT B OCHOBE
MPOIIECCOB U SIBIICHUM, HM3y4aeMbIX XWUMHEH, OHOJIOTHEH, acTpOHOMUEH W
¢usnyeckoii reorpadueii, BHOCHT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTUHY
MUpa, MPEJOCTaBIseT HauOosiee sCHbIE OOpa3lbl NPUMEHEHHUS Hay4YyHOTrO
METO0/1a TMI03HAHHUSI, TO €CTh CIIOC00a MOTYUYEHUs TOCTOBEPHBIX 3HAHUI O MHUpE.

OnHa u3 riaaBHBIX 33724 (PU3HUYECKOTO 00pa30BaHUs B CTPYKType 00IIero
o0pa3oBaHus COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHON IpaMOTHOCTH U
MHTEpEca K HayKe y 00yJaroluxcsl.

N3yuenne ¢usukun Ha 0a30BOM ypOBHE MPEIIOJAaraeT OBJIAJICHUE
CJICTYIOIUMHU KOMIETECHTHOCTSIMH, XapaKTEePHU3YIOIIMMHU €CTECTBEHHOHAYUHYTO
IPaMOTHOCTH:

e HAy4HO OOBSCHSTH SIBICHUS;

e OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

e UWHTEPNPETHPOBATH JaHHBIE H  KCIOJIL30BaTh  HAYYHBIC
JI0Ka3aTeIbCTBA JUIsl MOJTYy4YEHHUsI BHIBOJIOB.

Lenn wuzyueHus (u3MKK Ha ypOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
onpenenensl B KoHmeniuu npenogaBaHusi yuyeOHoro mnpeamera «DPusnka» B



oOpa3oBareibHbIX oOpranmzanusix Pocculickoii ®enepauuu, peagu3yroNINX
OCHOBHbIE 00111€00pa3oBaTeIbHbIe MPOrPAMMBI, YTBEPKIAEHHON peleHueM
Komnerun MunuctepctBa npocenienus Poccuiickoit denepanuu (mpoToKol
ot 3 nexadbps 2019 r. Ne [1IK4BH).

Heau n3yyenus: pusuKu:

npuoOpeTeHne MHTEpeca U CTPEMIICHHS OOYYaIOIIMXCS K HAydHOMY
U3YUYEHUIO TPUPOJIbI, PA3BUTHE WX WHTEIJIEKTYaJbHBIX U TBOPYECKHX
CIIOCOOHOCTEM;

pa3BUTHE TPEJCTABICHHWH O HAy4YHOM METOJ¢ IIO3HAHUS U
dbopMupoBaHUE HCCIICIOBATEIILCKOIO OTHOIICHHUS K OKPYXKAIOIUM
SIBIICHUSIM;

dbopMupoBaHUE HAYYHOTO MHUPOBO33PCHHS KaK pe3ysibTaTa H3Yy4YCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIHHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE MPEACTABICHHN O POiIH (HDU3HUKHU JUIS Pa3BUTHS JIPYTHUX
€CTECTBCHHBIX HayK, TCXHUKH M TEXHOJIOTHIA;

pa3BUTHE TPEACTABICHUHA O BO3MOXHBIX cdepax  Oymyrmieit
podeCCHOHATBLHON IEATEIBHOCTH, CBI3aHHON ¢ (DM3UKOM, ITOATOTOBKA
K JJaJIbHCHIIIeMY OOyYEHHIO B 3TOM HaIIPaBJICHUH.

JlocTikeHne 3THX IENIed MporpaMMBbl 1O (PU3HKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIEIYIONIUX 32424

OpUOOpEeTeHHEe 3HAHUM O JUCKPETHOM CTPOEHUHM BEIECTBA, O
MEXaHMYECKHUX, TEIUIOBBIX, dJEKTPUUYECKUX, MATHUTHBIX U KBAaHTOBBIX
ABJICHUSX;

npuoOpeTeHne YMEHUN OMUCHIBATH U OOBSICHATH (PU3HUECKUE SIBJICHUS
C UCIOJIb30BAHUEM TOJYUYEHHBIX 3HAHUM;

OCBOCHHME METOAOB PELICHUS MPOCTEHIINUX pacy€THBIX 3a1ad C
UCIIOJIb30BaHUEM (puznuecKux MOJIeTIeH, TBOPUYECKHUX u
PAKTUKOOPUEHTUPOBAHHBIX 3a/1ay;

pa3BUTHE YMEHUU HaOMOAaThb NPUPOJHBIE SBJICHUS W BBIIOJIHATH
OMBITHL, TAOOpPATOPHBIE pabOTHI U AKCIIEPUMEHTATbHBIE UCCIIEIOBAHUS C
UCII0JIb30BaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

OCBOGHHME MNpUEMOB paboThl ¢ uHPopMauuend  (PU3NYECKOTO
coliepKaHMsl, BKItOYas HMH(OpPMALMIO O COBPEMEHHBIX JOCTHXKEHUSIX
bu3MKYM, aHAJIU3 U KPUTHUYECKOE OlIEHUBaHUE WH(popMauy;
3HAKOMCTBO €O  cepamu  mpodeccHoHaIbHOM  JesATEIBbHOCTH,
CBA3aHHBIMM €  (U3BUKOM, U  COBPEMEHHBIMH  TEXHOJOTHSMH,
OCHOBaHHBIMHU Ha JIOCTHKEHUSAX (PU3NUECKON HAYKH.



Ha u3ydenue pusuku (6a30Bblil ypOBeHb) Ha YPOBHE OCHOBHOI'O OOILEr0O
oOpazoBanus oTBoaUTCA 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEJIEIIO), B
8 kimacce — 68 yacoB (2 yaca B Hemenwo), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIIO0).

[Ipenmaraemsiii B mporpaMmme mo (pusnke rnepeyeHb Jad0paToOpHbIX paboT
U ONBITOB HOCHT PEKOMEHIATENIbHBIA XapakTep, YUHUTENb JellaeT BBIOOp
NPOBEJICHUs JIa0OPAaTOPHBIX PabOT U OMBITOB C YYETOM WHAMBUAYAJIbHBIX
OCOOCHHOCTEH  OOydYaromIuxcs, CIHCKa OKCIEPUMEHTAJIbHBIX  3aJaHUMH,
IpeIaraéMbix B paMKaXx OCHOBHOTO TOCYAapCTBEHHOT'0 9K3aMeHa 1o (U3HKeE.



COAEPKXAHUE OBYUEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIET0 MHUPA.

dusznka — Hayka O npupoje. ABiaeHus npupoabl. OU3NUECKHUE SBICHUS:
MEXaHUYECKHE, TEIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckrue BenWYuHbL. M3Mepenne puszndeckux BennmunH. OU3UUecKue
npubopsl. [lorpenrHocTs u3MepeHuit. MexayHapoiHas cUcTeMa €IMHHII.

Kak ¢usuka wu J[pyrue ecTeCTBEHHbIE HAYKH W3YYalOT MPUPOIY.
EcTecTBeHHOHAYUYHBIM METOJ TMO3HAHUS: HAOIIOJEHUE, MTOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIABMIKEHHE THUIIOTE3, OJKCIEPUMEHT [0 TMPOBEPKE THUIIOTE3,
oObsicHeHHe HabmomaeMoro sBieHus. OnucaHue QU3NYECKUX SBICHUHA C
ITIOMOIIIBIO MOJIEIIEH.

Jemoncmpauuu.

1. MexaHnueckue, TEIUIOBBIE, 3JEKTPUYECKUE, MArHUTHBIC, CBETOBBIE

SIBJICHUS.
2. ®Duznueckue TpuOOPHI U NpoLEypa NPSIMbIX U3MEPEHUN aHAIOTOBBIM
U U(PPOBBIM IPUOOPOM.
Jlabopamopnuie pabomwvt u onvimel.
1. OmnpeneneHue LEHbI IeICHUS IKaIbl K3MEPUTEIBLHOIO MpUdopa.
2. HM3mepeHue pacCTOSTHUM.
3. U3mepenne o0bEMa )KMJIKOCTU U TBEPAOIO TENA.
4. Ompenenenue pa3MepoB MaJIbIX TEIL.
5. HM3mepeHne temmepaTypbl IPU MOMOIIH JKHIKOCTHOTO TEPMOMETpa U
JNaTYrKa TEMIEPATYPHI.

6. IIpoBenenue mcciaenoBaHus MO MPOBEPKE TUIOTE3BI: TAITBHOCTH MOJIETA
[IapyKa, MYyIIEHHOTO TOPU30HTAJIbHO, TEM OOJbIle, 4eM OOJblie
BBICOTA ITyCKa.

Paspnen 2. IlepBoHavaibHbIe CBEICHHSI 0 CTPOCHMHU BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIB, HMX pa3mepbl. OIbITHI,
JIOKa3bIBAIOLINE TUCKPETHOE CTPOCHHUE BELIECTBA.

JIBrkeHne dactul BemiecTBa. CBSA3b CKOPOCTH JABUIKEHHSI YAaCTHL C
Temmneparypoil. bpoyHoBckoe nsuxkenue, nuddysus. Bzaumonelictere vactuil
BEILECTBA: IPUTSKEHUE U OTTATKUBAHUE.

ArperatHble COCTOSIHHSI BELIECTBA: CTPOCHHE Ta30B, XUAKOCTEH U
TBEPABIX (KPUCTAUIMYECKHUX) Ted. B3auMoCBs3b MEXKy CBOMCTBAMU BEIIECTB B



pa3HbIX arperatHbpIX COCTOSIHUSIX M KX ATOMHOMOJICKYJISIPHBIM CTPOEHHUEM.
Oco0OEHHOCTH arperaTHbIX COCTOSIHUI BOJIBI.

Jemoncmpayuu.

1. HaGmronenune OpoyHOBCKOTO JIBUKEHHUS.

2. Habmonenue nuddysun.

3. HaGmrogenme  saBieHuil, OOBACHAIOMIMXCA  OPUTSDKCHHEM  WIU

OTTAJIKUBAHUEM YaCTUL] BEILIECTBA.

Jlabopamopnuie padbomwt u onvimot.

1. OneHka pguaMmeTpa aroMa METOJAOM PSJ0B (C  HMCIOJb30BaHUEM

dboTorpadmii).

2. OmnbITHI 110 HAOJIOJIEHUIO TETUIOBOTO PACIIUPEHUS Ta30B.

3. OmnbITHI 10 OOHAPYKEHUIO IEUCTBHS CHJI MOJICKYJISIPHOTO IPUTSHKCHHUS.

Pa3nen 3. /IBu:keHMe U B3auMOJelicTBHE TeJl.

Mexannyeckoe ABWKEHUE. PaBHOMEPHOE M HEPABHOMEPHOE JIBUIKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBH>KEHUH. Pacyér mytu u
BPEMEHHU JIBUKECHUS.

SBneHue MHepHMU. 3aKOH MHEPIUH. B3anmojaeicTBue Tel Kak MpUYMHA
W3MEHEHUS CKOPOCTH JBHXKEHUA Tel. Macca kak Mepa HHEpPTHOCTH Telna.
[InoTtHOCTH BemecTBa. CBA3b IIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHUILIC
o0bEMa BelecTna.

Cuna kak XapakTepuUCTHKA B3auUMOJEUCTBHS Tell. Cuia ynpyrocTd  3aKOH
I'yka. I3mepeHne cuibl ¢ MOMOIIBIO JUHAMOMETPA. SIBIICHUE TATOTEHUS U CHJIA
TsokecTH. Cuna TSDKECTH Ha Jpyrux IulaHerax. Bec Tena. HeeecomocTs.
CroxeHue CWiI, HalpaBJICHHBIX [0 OAHOW NpsiMOM. PaBHOmeWCTByromias Cuil.
Cuna tpenusa. TpeHue CKONBXKEHHS W TPEHHE NOKOA. TpeHue B mpupoje u
TEXHHUKE.

Jemoncmpayuu.

1. HaOmronenne MexaHUYECKOTO ABUKEHUS Tea.

2. H3MepeHne CKOpOCTH NPSMOJIMHEMHOTO JBUKECHUS.

3. HaGmronenue siBjaeHus: HHEPIUHU.

4. HabOnroneHve U3MEHEHHS! CKOPOCTH MIPU B3aUMOJIEHCTBHUM TEJL.

5. CpaBHEHHE MacC IO B3aUMOJICUCTBUIO TEIL.

6. CrokeHHe Cul, HaPaBJIEHHBIX 110 OAHOU TPSIMOIA.

Jlabopamopnuie padomut u onvimut.

1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO ABWKEHUA (IIapuKa B

KHUJKOCTH, MOJIEITHU JICKTPUIECKOT0 aBTOMOOWIIS M TaK Jajee).
2. Ormpepenenne cpeHe CKOPOCTH CKOJIBKEHUSI OpycKa WM IIapuKa 1o
HAKJIOHHOM IIJIOCKOCTH.



OnpeneneHue MIOTHOCTH TBEPAOTO TEIA.

4. OMBITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHUs (aedopmaruun)
MPY>XUHBI OT TPUI0KEHHOW CHUIIBI.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIbKEHHUS
OT Beca TeJla U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMIKOCTE U ra3oB.

HNasnenne. CriocoObl yMEHBIICHHUS] U yBEJIUYECHUs JaBieHus. JlaBieHue
raza. 3aBHCHMOCTb JaBJIeHHs raza oT oOBéMa, Ttemmeparyphl. Ilepemaua
JNABIICHUsSI TBEPIBIMU TENaMH, >KUAKOCTAMH M Tra3amu. 3akoH [lackains.
[TneBMaTHyUecKre MalIMHBI. 3aBUCUMOCTH JIaBIICHUS KUIKOCTH OT TIyOWHBI.
I'mapocratnueckuit mapamokc. CooOmraronuecss cocyabl. [ mapaBimdeckue
MEXaHHU3MBI.

AtMmocdepa 3emnn u atMocepHoe AaBieHue. [I[puuuHbl CyIecTBOBaHUS
Bo3ymrHON o6omouku 3emumn. OmbiT Toppuuennmu. U3smepenne atMocepHOTO
JABIICHUS. 3aBUCUMOCTb aTMOC(EpPHOr0o AaBICHUS OT BBICOTHI HAJl YPOBHEM
Mopsi. [Ipubops! 1ist u3MepeHus aTMoc(hepHOTO JTABICHHS.

JlelicTBE€ KMAKOCTM W Trasa Ha IOTPYKEHHOE B HHUX TeJoO.
BoitankuBaromas (apxumenoBa) cuia. 3akoH Apxumena. l[lnaBanue Ten.
BosnyxonnaBanue.

Jemoncmpauuu.
3aBHUCUMOCTb JIaBJICHHS T'a3a OT TEMIIEPATYPHL.

[Iepenava naBneHHs KUIKOCTHIO U Ta30M.

Coobmiaromuecst COCyIbl.

I'mppasinueckuii mpece.

[IposiBnenue necTBUs aTMOCPEPHOTO JaBICHUS.

3aBUCUMOCTb BBITAIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHON YacTH

T€Jla U TNIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITATKMBAIOIIEN CUIIbI BECY BBITECHEHHOM KUJIKOCTH.

8. YcrmoBue TIUIaBaHUsA TeEN: IUIABaHUWE WJIM TOTPYKEHUE Tel B
3aBUCUMOCTH OT COOTHOIICHUS IUNIOTHOCTEM Tea U JKUAKOCTH.

Jlabopamopnuie padomut u onvimot.

1. HccnemoBanne 3aBUCHMOCTH Beca Tejla B BOJe OT 00BbEMa
IIOTPYKEHHOM B JKUAKOCTh YaCTH TEJIA.

2. OmpeneneHne BBITAJIKUBAIONICH CHJIBI, JCHCTBYIOIIEH Ha TEJO,
MOTPY>KEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOUICH CHUJIbI, AEHCTBYIOLIECH Ha
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TCJIO B ) KUJKOCTHU, OT MACCHI TCJIA.



4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOLIECH CHUIIBI,
JNEUCTBYIONIEH Ha TeNo B JKUIKOCTH, OT OOBEMa MOrpyXKEHHOW B
YKUJIKOCTh YaCTH TeJIa U OT TUIOTHOCTH KUJIKOCTH.

5. KoncTpynpoBanue apeomerpa WM KOHCTPYHUPOBAaHUE JIOAKA U
onpenesieHne €€ rpy3010AbEMHOCTH.

Paznen 5. PabGora u MOIIHOCTDL. DHEpPrus.

Mexannueckast pabota. MOIIIHOCTS.

[IpocThie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuiio
paBHOBecus pbiuara. [IpumeHeHue mpaBuiia paBHOBECHs pbluara K OJIOKY.
«3onoroe mnpaBwino» MexaHuku. KIIJ[ mnpocteix wmexanuzmoB. I[IpocTsie
MEXaHU3MbI B OBITY U TEXHUKE.

Mexannueckass sHeprusa. KuHeTnueckas W MOTEHUHUATbHAs DSHEPTHUS.
[IpeBparmienue OJHOTO BHAA MEXAaHHMYECKOM OJHEPrud B JApYrod. 3aKoH
COXpPaHEHHUSI JHEPTUU B MEXAHHUKE.

Jemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnuie padbomot u onvimeol.

1. OmnpeneneHue pabOThl CHUIIBI TPEHHS TPU PABHOMEPHOM JIBHXKECHUU

TeJa M0 TOPU30HTAITBHON MOBEPXHOCTH.

2. HccnenoBanue ycaoBHI paBHOBECHS pblUara.

3. Usmepenue KIIJl HaKIOHHOM MJIOCKOCTH.

4. N3ydeHune 3aK0HA COXPAHEHHS] MEXAaHUYECKON IHEPTUU.

8 KUIACC

Pa3zpnen 6. TenuioBbie IBJICHUSA.

OCHOBHBIE TOJIO)KEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHM CTPOCHMS
BemecTBa. Macca u pa3Mepsl aTOMOB U MOJIEKYJ. OIBITBI, TOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopenu TBEPIOro, KUAKOIO U Tra3000pa3HOrO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopgubie Tena. OO0bsICHEHHE CBOMCTB ra3oB, XKUAKOCTEH
U TBEPIBIX TEJ HA OCHOBE NOJIOKEHUN MOJIEKYJIPHO-KUHETUYECKON TEOpPHH.
CmaunBaHuE U KallWJUISIPHBIE SIBJICHUS. TEMIOBOE pacCIIMPEHUE U CKATHUE.

Temmneparypa. CBA3b TEMIIEPATYpbl CO CKOPOCTBIO TEIJIOBOTO JBHUKECHUS
yactull. BayTpenusiss sneprusi. CrnocoObl M3MEHEHHsS BHYTPEHHEH SHEpruu:
TEIUIoONepeaya M coBeplleHue  paboTel.  Bunubl  Teronepenauu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3IIyUEHUE.

KonunuecTBo TemnoTel. Y aenpHas TEMIOEMKOCTb BeleCTBa. Temi000MeH
TEIJIOBOE paBHOBECHE. YPpaBHEHHE TeIUIOBOro OamaHca. IlnaBneHue w



OTBEpJCBAHUE KPUCTAUIMYECKUX BEIIECTB. YJAEJlbHAs TEIJIOTA IUIABJICHUA.
[TapooOpazoBanue u koujeHcauus. Mcnapenue. Kunenue. YaenpHas Termiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KHUIEHUS OT aTMOC(HEpHOTO
JIaBJICHUS.

BinaxxnocTts Bo3ayxa.

DHeprus TomIuBa. Y ejbHas TEIJI0Ta CropaHusl.

[Tpunuuner pabotsl TemnoBbix napurateneit KIIJI TermoBoro asuratesns.
TernoBble IBUTAaTENM U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILECHUS SHEPTUM B TEIIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1.

2
3
4.
5

Lo X N o

10.
11.
12.
13.

Ha6monenne OpoyHOBCKOTO JIBUYKEHUS.

Ha6monenne nuddysun.

HaGmonenne siBjeHU cMaYMBaHUS M KAITMJIIIPHBIX SIBJICHUM.
Hab6momeHne TermioBoro pacmpeHus TEl.

N3meneHnne naBieHHs raza Mpyu U3MEHEHUH 00bEMA M HArpEeBaHUH HIIH
OXJIAKIICHHU.

[IpaBuna u3MepeHus: TeMIepaTyphl.

Bunpr Tenmonepenayn.

OxnaxxieHue TPy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHUH paO0Thl BHEIITHUMH CHJIAMH.
CpaBHeHHE TEIUIOEMKOCTEN Pa3IMYHbBIX BEIIECTB.
HaOmronenue KumeHus.

HaGnronenne nocTossHCTBA TeMIEPATyphl MPH MIABICHUU.
Mojenu TemJIOBBIX JABUTATEIICH.

Jlabopamopnuie padomut u onvimoi.

1.
2.
3.

OnpIThl IO OOHAPYKEHUIO JEHUCTBUSA CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OnbITh IO BBIPALIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM MJIM caxapa.
OnpIThl MO HAOJIIOIEHUIO TEIJIOBOTO PACUIMPEHUS ra30B, )KUJIKOCTEH U
TBEPIBIX TEIl.

Omnpenenenue gaBiaeHus Bo3AyxXa B Oa/IOHE IINPULA.

OnbITEl, TEMOHCTPUPYIOIIKNE 3aBUCUMOCTh AABJIEHUS BO3JyXa OT €r0
00BbEMa 1 HarpeBaHUS WA OXJIAXKICHHUS.

[IpoBepka TruUMOTE3bl JUHEHHOW 3aBUCHUMOCTH JJMHBI CTOJOMKA
KUJKOCTH B TEPMOMETPUUECKON TpyOKe OT TeMIlepaTyphl.
HaGmionenre m3MeHeHMs BHYTPEHHEW SHEpPrUM Tejla B pe3yjbTaTe
TeIuIonepeaaun U paboThl BHEIIHUX CHUII.

HccnenoBanue sBIEHUS TEIUIOOOMEHA MPU CMELIMBAHUM XOJOAHOW M
ropsiueu BOJIBL.



9. OmpeneneHue KOJMYECTBA TEIUIOTHI, TOJYYEHHOTO BOJIOM TMpH
TEIJI000MEHE C HArPEeThIM METALTUYECKUM LIUIUHIPOM.

10. OnpeeneHre yieIbHOM TEIITOEMKOCTH BEIIECTBA.

11. MccnenoBanue nmpoliecca UCrapeHus.

12. OnpeneneHne OTHOCUTEIBHON BIIAYKHOCTU BO3AYyXa.

13. OnpeneneHue yaeabHON TEIIOTHI IIJIaBJICHHUS JIbJA.

Paznen 7. Dnekrpuyeckre 1 MATHUTHbBIE SIBJICHUS.

OnexkTpuzanus Tei. J[Ba poja ayeKkTpuueckux 3apsaoB. BzaumopenicTBue
3apspKeHHBIX Tel. 3akoH KynmoHa (3aBUCHMOCTh CHIIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJT OT BEJIMYUHBI 3aPs0B U PACCTOSHUS MEXKIY TEIaMu).

DnekTpuueckoe nojie. Hanpssk€HHOCTh 3nekTpuueckoro nosst. Ilpuanun
CYNEPIIO3UIIMH JICKTPUUECKUX T0JIel (Ha KaueCTBEHHOM ypOBHE).

Hocurenu »snekTpuueckux 3apsgoB. DJIEMEHTApPHBIA 3JIEKTPUUECKUI
3apsin. Ctpoenne aroma. [IpoBOAHMKHM U JUAJIEKTPUKU. 3aKOH COXPaHEHUS
3JIEKTPUYECKOT0 3apsiaa.

DJIEKTPUYECKUM TOK. YCJIOBHSI CYLIECTBOBAHMS DJIJIEKTPUUYECKOTO TOKAa.
McTOoUyHMKM TIOCTOSHHOTO TOKa. J[eMCTBUS SJIEKTPUYECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUECKUM TOK B KUJKOCTAX U razax.

Onektpuueckasd menb. Cuia  TOKa. ODJIEKTPUYECKOE  HaIpsHKEHUE.
ConpoTuBI€HHE NPOBOJHUKA. YJIEIBHOE COMPOTUBIICHUE BEIIECTBA. 3aKOH
Oma nns ywactka nenu. [locienmoBarenbHOE W MApaJUICIBHOE COCIUHEHUE
MIPOBOJHUKOB.

PaGota u MOIIHOCTH »AJEKTpUYECKOro Toka. 3akoH Jlxoyns—JleHia.
DnexkTpuyecKkue IMenud M MNOTPeOUTENH SJIEKTPUUYECKOHM DSHEpruud B OBITY.
Kopotkoe 3ambikanue.

[TocTossHHbIE MarHuThl. B3auMoaencTBHE MOCTOSHHBIX MAarHUTOB.
MarauTtHoe mnone. MarHuTHoe mosie 3eMJIM M €ro 3HAauYeHUe ISl KU3HU Ha
3emune. OnbIT OpcTena. MarHuTHOE MOJE JIEKTPUYECKOTrO Toka. [Ipumenenue
AJIEKTPOMArHuTOB B TEXHUKE. J[€CTBME MArHUTHOIO MOJs HA MPOBOJHUK C
TOKOM. DIIEeKTPOABUTATEN b MOCTOSTHHOTO TOKa. Ucnonb3zoBanue
AJIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPONUCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanesd. SBIeHHE >SJIEKTPOMArHUTHOW WHAYKUUU. I[IpaBuiio
Jlenna. DnextporeHeparop. CrocoObl TMOTYyUYECHHs] IIEKTPUUECKON DHEPTHH.
DNEeKTPOCTAHIIMU Ha BO3OOHOBIISIEMBIX HCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

1. DrnekTpu3aius Tell.

2. JIBa pona 3JIEKTPUYECKHX 3apsiiOB UM B3aMMOJIECHCTBUE 3apSAKEHHBIX

TEJ.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

YCTpOMCTBO U IEMCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUYECKAST MHTYKIIUA.

3aKOH COXpaHEHUS IEKTPUUECKUX 3apsIAO0B.

[TpoBOIHUKH U AUBIEKTPUKH.

MoenupoBaHuEe CUIIOBBIX JIUHUM JEKTPUYECKOTO TTOJIS.
HcTouyHrnKH MOCTOSHHOTO TOKA.

JlencTBUs 3JIIEKTPUYECKOTO TOKA.

DIIEKTPUUECKUM TOK B KHIKOCTH.

["a30BbIii pa3psia.

N3MmepeHune cuiibl Toka aMIepMeTpoM.

N3Mepenue 31eKTpUYeCKOro HanpsiKEHUsI BOJTbTMETPOM.
Peocrtar u Mara3uH conpoTHUBIEHUM.

B3aumMonenicTBrE TOCTOSIHHBIX MAarHUTOB.

MoaenupoBaHue HEBO3MOKHOCTH Pa3AEICHHUS MTOJI0COB MarHNUTA.
MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OmneIT Dpcrena.

MarsuTtHoe 1oJjie ToKa. JICKTPOMarHuT.

JleficTBME MAarHUTHOTO TOJISI HA MMPOBOJHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSSHHOTO TOKA.

HccnenoBanue aBICHUS 3JIEKTPOMArHUTHOW MHTYKIIAH.
OnsiTel Papajes.

3aBUCUMOCTh HANpABJICHHUS HHAYKIHOHHOIO TOKA OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DIIEKTPOreHEPATOP NOCTOSHHOTO TOKA.

Jlabopamopnuie padomut u onvimoi.

1.
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OnpiThl MO HAOMIOACHHUIO DSJIEKTPU3ALMU Tel HMHAYKIMEH U 1pH
CONPUKOCHOBEHUHU.

HccnenoBanue IOEUCTBUS BJIEKTPUYECKOrO MOJISI HA IPOBOAHUKU U
JURJIEKTPUKHU.

CoOopka u npoBepka pabOThI JIEKTPUIECKOMN 1IETH MOCTOSHHOTO TOKA.
N3mepeHue u peryirpoBaHue CUJIbl TOKA.

N3mepeHue u peryinrpoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UAYILIETO Yepe3 Pe3UcTop, OT
COMPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbIThHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb ANEKTPUUECKOTO
CONMPOTHUBJICHUS MPOBOJHMKA OT €ro JJIMHBI, IUIOMIAJAU MONEePEeYyHOro
CEYeHHs U MaTepuarna.



8. IlpoBepka mpaBmiia CIOKEHMSI HANPSHKEHUNW MPH MOCIEA0BATEIbHOM
COEIMHEHUHU JIBYX PE3HCTOPOB.
9. IlpoBepka mpaBmia as CuUibl TOKA NMPHU HapajuieIbHOM COEIMHEHUU

PE3UCTOPOB.

10. OnpenienieHne  pabOTHl  DJIEKTPUUECKOTO TOKa, HAYIIEro 4Yepes
pe3ucTop.

11. OnpenesieHue MOITHOCTH JJICKTPUYECKOTO0 TOKa, BBIJASISEMONW Ha
pe3ucTope.

12. UccnenoBanme 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT
HaNpsKEHUs Ha HEW.

13. Onpenenenne KII/] narpeBarensi.

14. UccnenoBaHre MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSIHHBIX MAarHUTOB.

15. I3yuyeHne MarHUTHOTO IO IOCTOSIHHBIX MAarHUTOB IMPU KX
00BETMHEHUH U Pa3/ICIICHAN.

16. UccnenoBanme [E€UCTBHS DAJIEKTPUYECKOTO TOKAa HA MArHUTHYIO
CTpEJIKY.

17. OnbITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh CHJIBI B3aUMOJIEUCTBUS
KaTyIIKH C TOKOM M MarHuta OT CWIbl TOKa W HalpaBlICHUS TOKa B
KATYIIKE.

18. M3yueHue AelCTBUSA MAarHUTHOTO TOJISL HA TPOBOJHUK C TOKOM.

19. KoHcTpyupoBanue 1 u3ydeHue padoThl 3J1EKTPOABUTATENS.

20. U3mepenne KIIJI anexTpoaBuratenbHON YCTAaHOBKHU.

21. OnBITEI IO MCCIEIOBAHUIO SIBICHUS AJIEKTPOMArHUTHOW HMHAYKIHU:
WCCIICIOBAaHNE W3MEHEHUI 3HAYCHUS W HAIMpPABJICHUS WHAYKIHOHHOTO
TOKA.

9 KITIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe IBHKEHME. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAaHUYECKOTO IBWKECHHS. PaBHOMEpHOE NPSAMOIMHENWHOE
newxeHne. HepaBHomepHoe mnpsAmonuHENHHOEe aBuwkeHue. CpenHsas U
MTHOBEHHAsI CKOPOCTb TeJIa IPY HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHOyckopeHHOE MNpsiMOsIMHEHOe nBrkeHue. CBOOOIHOE
nagenue. OnbITel ["anumes.

PaBHOMepHOE nBUXKEHUE 1O OKpYKHOCTH. [lepnoa u yactora oOparieHus.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTENbHOE YCKOPEHNE.

[lepBbiii 3axkoH Herotona. Bropont 3akoH HeroTtona. Tperuit 3akoH
HproTona. [IpuHimn cynepno3uiuu Cuil.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHud: CUJia TPEHUS! CKOJbKECHUS,
CUJia TPEHHUS TIOKOsI, APYTHE€ BUIbI TPEHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpeHHEe CBOOOJHOIO
nageHud. JIBmxenue ruianeT Bokpyr ComnHua. IlepBasi kocMuyeckas CKOPOCTb.
HeBecomocTh U neperpysKu.

PaBHoBecue MmarepuanbHOHW  TOYKH. AOCONIOTHO  TBEpPIOE  TEJO.
PaBHOBecue TBEPHOTO Tena C 3aKPEIUIEHHOW OChIO BpalleHUs. MOMEHT CHIIBL.
LlenTp TsKECTH.

Nmnynec Tena. M3menenue wummnynbca. HWMnynbc cuibl.  3aKkoH
COXpaHEHHMs UMITyJIbca. PeakTUBHOE IBUKEHHUE.

Mexannueckass pabora ¥ MOIIHOCTh. PaboTa Cui TSIKECTH, YIPYrocTH,
Ttperusi. CBsi3b dHeprun u padoTel. [loTeHnMansHas >HEprust Tena, MOgHSITOTO
HaJl TOBEPXHOCTHIO 3emud. [loTeHuuanbHasg »HHEpPrus CXKaTou NPYKUHBI.
Kunernueckas sneprus. TeopemMa 0 KHHETUYECKOI 3HEPTrUn. 3aKOH COXPaHEHUS
MEXaHUYECKON SHEPTUH.

Jemoncmpauuu.

1. HaGmronenne MeXaHMYECKOTO JBHMKEHUS Tella OTHOCUTEIBHO Pa3HBIX

TE€JI OTCYETA.

2. CpaBHeHHE NyTE€d M TPACKTOPUN JIBUKEHHUS OJHOrO W TOrO XK€ Tela
OTHOCHUTEJIBHO PA3HbBIX TEJ OTCUETA.

N3Mmepenune cKopoCTH U YCKOPEHUS MMPSIMOJIMHEUHOTO JBUXKEHUS.

HccnenoBanre npu3HAKOB PABHOYCKOPEHHOTO JBHKCHUS.

HaGmronenve 1BHXXEHHS Tela IO OKPY>KHOCTH.

HaGnronenre MexaHWYeCKUX SIBICHHM, TPOUCXOISIIUX B CHUCTEME

orcuéra «Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JBUKCHHU

OTHOCUTENBHO KaOMHETA (PU3UKHU.

7. 3aBUCHUMOCTH YCKOPEHHMS T€Jla OT MAacCChl Tela U JACUCTBYIOLIEH Ha HETO
CHJIBL.
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8. HaOmronenue paBeHCTBaA CUII IPU B3AMMOJICUCTBUU TEJI.
N3MeHneHune Beca Tena npu yCKOPEHHOM JBH)KEHUH.

10. [Tepegaya nmnyIbca MNpyu B3aUMOAEHUCTBUAN TEN.

11. [IpeoOpazoBaHus YHEPTUH MPU B3aUMOICHCTBUU TEI.

12. CoxpaHeHHe UMITYJIbca TPU HEYIIPYTOM B3aUMOACHCTBUMU.

13. CoxpaHeHHe UMITYJIbca IpU a0COIIOTHO YIPYTOM B3aUMOJCHCTBHUU.

14. HaOmroieHre peakTUBHOTO JBUXKCHUS.

15. CoxpaHeHHE MEXaHUYECKOW SHEPIUU MIPU CBOOOHOM MaICHUHU.

16. CoxpaHEHHE MEXAaHUYECKOW DSHEpPruu IMpU JABUKEHUHM Tela II0A
JIEUCTBUEM TIPYKUHBI.



Jlabopamopnuie padomut u onvimot.

1. KoHcTpynpoBaHue TpakTa Juisl pa3roHa U JajdbHEHUIIEro paBHOMEPHOTO
JBYDKEHUS IIAPUKA WM TEIEKKH.

2. Ormpenenenue cpeHel CKOPOCTH CKOIBXKEHUSI OpycKa WM JABUKCHUS
[1apyKa 110 HaKJIOHHOM IIJIOCKOCTH.

3. OmnpenesieHHe YCKOPEHHs Tela NPH PaBHOYCKOPEHHOM JABHUYKEHHUM IO
HAKJIOHHOM IIJIOCKOCTH.

4. HccienoBaHue 3aBUCMMOCTH IYTH OT BPEMEHHU IPU PABHOYCKOPEHHOM
JBUKEHUU 0€3 Ha4aJIbHON CKOPOCTH.

5. [IpoBepka THUMOTE3bI: €CAM TPU PABHOYCKOPEHHOM JIBIDKEHHH 03
Ha4yaJIbHOM CKOPOCTU IIYTH OTHOCATCS KAaK PSAJ HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIIUE ITPOMEKYTKHA BPEMEHHU OJIMHAKOBBI.

6. MccnemoBaHue 3aBUCHUMOCTH CHUJIbl TPEHHS CKOJBXKEHHS OT CHIIBI
HOPMAaJIbHOT'O JAaBJICHUS.

Onpenenenue KodphuieHTa TPEHUS CKOJIbXKEHUS.

8. Omnpenenenue )KECTKOCTU NPYKUHBI.

Onpenenenue padOThl CUJIbI TPEHUS MPU PABHOMEPHOM JBHKEHHU
T€Ja 10 TOPU30HTAJIBHON ITOBEPXHOCTH.

10. OnpeenieHne  pabOTBl CWJIBI  YOPYTOCTH MpU MOABEME TIpy3a C
UCI0JIb30BAaHUEM HEMOJBHKHOIO U MOJABHKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHMS DHEPTHH.

Pazngen 9. Mexannueckue Koj1e0aHUs U BOJHBI.

Konebarenpnoe pgBukenue. OCHOBHBIE XapaKTEPUCTUKU KoOJIeOaHM:
[IEpUOJ, YacTOTa, aMIUIMUTyda. MareMaTUyeCKud U IPYKUHHBIM MasTHUKHU.
[IpeBpailieHre 3HEprUM MpU K0IeOaTeIbHOM JBUKEHUU.

3aryxaromue  KojeOaHus. BwiHyxkzaeHHble  koneOaHus. Pe3oHaHc.
Mexannueckue BoJHBL. (CBOHCTBA MEXAaHWYECKUX BOJH. IIpomonbHbie WU
IONEPEYHbIE BOJIHBL. JIIMHA BOJHBI M CKOPOCTh €€ pacnpoOCTPaHEHHUS.
Mexannyeckue BOJIHbBI B TBEPIAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTb 3ByKa U BbicoTa ToHa. OTpaxkenue 3Byka. MHdppa3Byk u
YIBTPA3BYK.

Jemoncmpayuu.

1. HaGmionenue konebGaHUi Ten MoJ JACUCTBUEM CHIIBI TSDKECTH U CHIIBI
YIPYTOCTH.

HaGmonenne konebanuii rpy3a Ha HUTH U Ha MPYKUHE.
HaGnronenue BRIHYXACHHBIX KOJ€OaHU U PE30HAHCA.
Pacnpoctpanenne npooIbHBIX U MONEPEYHBIX BOJIH (HA MOZENH).
HaGnronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
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6. AKYCTUYECKHI PE30HAHC.
Jlabopamopnuie padomut u onvimot.
1. OmpeneneHue 4YacTOTHI W TMepHoJa KoJIeOAaHWH MaTeMaTHYeCKOIo
MasTHHUKA.

2. OmpezeneHne 4acTOTHI ¥ IEpHOJIa KoeOaHU MPY>KMHHOTO MAasITHHUKA.

3. HccienoBanue 3aBUCUMOCTH TIEpHOJia KoJieOaHWM IMOABEHIEHHOTO K
HUTH I'py3a OT JJIUHbI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH IepHoJia KOJIEOaHUN MPYKMHHOTO
MasTHUKA OT Macchl Irpy3a.

5. [IpoBepka HE3aBUCUMOCTH Tepuoja KoneOaHuil rpysa, MOBEIICHHOTO
K HUTH, OT Macchl rpy3a.

6. OmbITHI, JEMOHCTPUPYIOIIME 3aBHCHUMOCTh IEpHUojia KoJieOaHUM
IPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPYKUHBI.

7. V3MepeHue yckopeHusi CBOOOAHOTO MaJeHUS.

Pa3znen 10. Di1eKTPOMArHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMArHUTHOE TMOJe. OJEKTPOMarHuTHble BOJHBIL.  CBOMCTBa
aneKkTpoMarHuTHeIX BOJH. [llkanma snekTpomMarHUTHBIX BOJH. Mcmonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DyieKkTpoMaruuTHas npuponaa cera. CKopocTh cBeTa. BotHOBBIE CBOMCTBA
CBETa.

Jemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMATHUTHBIX BOJIH.

2. BosiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padomut u onvimoi.

1. M3ydeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH C TTOMOIIbIO MOOUIILHOTO

TenedoHa.

Paznen 11. CBeToBble IBJICHHS.

JlyueBas  Mmogmenb  cBeta. Mcrounuku  cBera.  IIpsamonmnerHoe
pacnpoctpanenue cBera. 3atMeHus ConnHma u JlyHsl. OTpaxkeHHe CBeTa.
[Tnockoe 3epkano. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenune cBera. 3akOH TpenomiieHUs cBera. l[lonHOe BHYTpeHHee
OTpakeHue cBeTa. VCMoJb30BaHUE TIOJIHOIO BHYTPEHHETO OTPAKEHUSA B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xon nayueir B JnmH3e. Ontuueckas cuctema (Qoroarnmapara,
MHUKPOCKOIa M Tejeckona. ['ma3 kak onTuyeckas cuctema. bin30pyKoCTh U
JaTbHO30PKOCTb.

Paznoxenue Oenoro cera B crnektp. OmnbiTel HbioroHa. CrnoskeHue
CIIEKTPaJIbHBIX IBETOB. J(Hcniepcus cBeTa.



JHemoncmpayuu.

1. IIpssMonuHENHOE pacpoCTpaHEHUE CBETA.

2. OTpaxkeHue cBeTa.

3. [lomyuyenue wu300pakeHUd B TIJIOCKOM, BOTHYTOM M  BBITYKIOM
3epKajax.

[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xon mydelt B coOuparomien JuH3e.

XoJ JIydeu B pacCEeHBaroOIIEH JUH3E.

[Tomyuenne n300pa>keHHUI C TTOMOIIBIO JTMH3.

[TpuHnmn necTBus GoTtoarnmapaTta, MUKPOCKOIIA B TEJIECKOTIA.
10. Monens riasa.

11. Paznoxxenne 6emoro cBeTa B CIEKTP.

12. [omy4yenne O6emoro cBeTa MpH CIOKEHUH CBETA PA3HBIX IIBETOB.
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Jlabopamopnuie pabomot u onvimol.

1. UccnenoBanue 3aBUCUMOCTH YIJIa OTPAKEHUSI CBETOBOIO JIy4ya OT yria
NaJICHUS.

2. M3ydeHue xapakTepUCTUK U300paxeHUs MpeIMeTa B IIIOCKOM 3€pKaie.

3. HccrnenoBanue 3aBUCMMOCTH yria MPEJIOMIICHHS CBETOBOTO Jyda OT
yriia MaJieHusl Ha TPAHUIIE «BO3IYyX—CTEKIIOM.

4. Tlomyuyenue n300pa)K€HU C TOMOIBIO COOUPAIOIIEH JTUH3HI.
Onpenenenue  (GOKYCHOrO  PAcCTOSIHUS W ONTHYECKOM  CHJIBI
coOuparonieit JTUH3HI.

6. OMBITHI TTO PA3J0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnOBITBHL IO BOCIPUSITUIO 1IBETA MPEAMETOB MPU UX HAOIIONCHUU Yepes
[BETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omneithl Pe3zepdopna u miianerapHas monens atomMa. Monens atoma bopa.

Ucnyckanue u nornonieHue ceeta atomoM. KBauTol. JInHeyaThie CIEKTPHI.

PannoaktuBHOCTh. Aubda, Oeta- U ramma-usnydenus. CrtpoeHue
aToMHOTO  sifapa. HykinonHas  Momens  aToMHOTO  sjapa.  M3orombl.
PanunoakTuBHbIe nipeBpaienus. [lepron nmomypacmnana aTOMHBIX s€Ep.

SAnepHbie peakiuu. 3aKOHBI COXpaHEHUS 3apsI0BOTO U MAacCOBOTO YHUCET.
DHeprus CBS3u aTOMHBIX sijiep. CBsi3b Macchl U dHEpruu. Peakiuu cuHTe3a U
nenenus sanep. Ucrounuku sueprumn CosiHia 1 3BE3].

Anepnas sHepretuka. JleHCTBUsS paguOaKTUBHBIX M3TYYCHUN Ha >KUBBHIC
OpraHU3MBlI.

Jemoncmpayuu.



1. CroekTpbl U3yYEHUS U MOTJIONIECHUS.

2. CrnexTpbl pa3InyHbIX Ta30B.

3. Cnekrtp Bojmopoaa.

4. HaOmonenue TpekoB B kamepe BuibcoHa.

5. PaboTa cuérunka HOHU3UPYIOUINX U3ITYUEHUH.

6. Peructpaius u3nydeHus NpupoIHbIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnuie padbomwt u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB H3ITyUYEHUSI.

2. HccnenoBanue TpeKkoB: M3MEPEHUE YHEPTUU YACTHUIIHI IO TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepenue pagnoakTUBHOTO (OHA.

IToBTOPUTENLHO-0000 AN MOIYJIb.

[ToBTOpUTENHEHO-0000MIAIOIIN MOAYJIb npeHa3HaYeH U1t
CUCTEMAaTH3allukl W OOOOIIEHUS MPEAMETHOTO COJEpXKAaHUS U  OMbITA
NEeATEeNbHOCTH, MPUOOPETEHHOTO MPU U3YUEHUHU BCETO Kypca (QU3UKH, a TaKkKe
JUTSI TIOJTOTOBKH K OCHOBHOMY TOCYIapCTBEHHOMY dK3aMEHY MO (PU3UKE IS
00y4JaromuXCs, BRIOPABIINX 3TOT YICOHBIN TIPEIMET.

[Ipu um3yyeHUM JOaHHOTO MOIYJSl PEATU3YIOTCA U CHUCTEMATU3HPYIOTCS
BUJIbl JICSITEIBHOCTH, Ha OCHOBE KOTOPBIX OOECIEUYUBACTCS JIOCTUIKEHUE
MPEAMETHBIX M METalmpeJAMETHBIX IUIAHUPYEMBIX pEe3yJbTaTOB O0O0y4YeHHS,
dbopMupyeTcst eCTeCTBEHHOHAYYHAsi TPAMOTHOCTh: OCBOEHHE HAYUYHBIX METOJIOB
WCCIIEIOBAHUS SIBIICHUM MIPUPOJIBI U TEXHUKU, OBJIAJICHUE YMEHUSMH OOBSICHATD
dbu3ndeckue SBICHUS, MPUMEHSSI MOJYYCHHBIE 3HAHUS, pelliaTh 3aJayd, B TOM
YHCJIe KaYeCTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[IpyHUMNIHANBEHO  AEATENBHOCTHBIM  XapakTep  JaHHOIO  paszelia
peanusyeTrcs 3a CYET TOTO, YTO 00YUYAIOIINECs BBIMOJHSIOT 3aJJaHUsl, B KOTOPBIX
UM TIpeJjiaraeTcs:

HAa OCHOBE IIOJIyYCHHBIX 3HAHHMM pacro3HaBaTh U HAYyYHO OOBSICHSITH
dbu3uUecKue sIBJICHUS B OKPY>KAIOIIEH IPUPOJI€ U MOBCETHEBHON KU3HM;

UCIIOJIb30BaTh HAyYHbIE METOJbI MCCIeAOBaHUS (PU3MUECKUX SIBIICHUM, B
TOM YHCJIE JIJI POBEPKU TUMOTE3 U MOJIYUEHUS TEOPETUUECKUX BHIBOJIOB;

OOBSICHSITh HayYHBIE OCHOBBI HauOoJee BAXKHBIX JOCTHXKCHUU COBPEMEHHBIX
TEXHOJIOTUH, HalmpuMep, TMPAKTHUYECKOTO  HCIOJB30BAaHUS  Pa3IMUHBIX
HMCTOYHUKOB SHEPrUM Ha OCHOBE 3aKOHA MPEBPAIICHUS M COXPAHEHHUS BCEX
U3BECTHBIX BUIOB YHEPTUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA30BAHUA

N3yuenue @u3ukm Ha ypoOBHE OCHOBHOTO o0OIIero oOpa3oBaHus

HalpaBJICHO Ha AOCTHIKCHHC JIMYHOCTHBIX, MCTAIIPCAMCTHBLIX MW IIPCIAMCTHBIX

o0pa3oBaTeIbHBIX PE3YJIHTATOB.

B pesynprare wusydeHus (U3MKM HAa ypOBHE OCHOBHOIO OOIIETO

oOpazoBanus y oOywaromerocs OyayT cGOpPMHPOBAHBI  CIEIYIONINC

JIMYHOCTHBIC PC3YJIbTAThI B HACTH !

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

- MpOSIBIICHUE HHTEpeca K MCTOPUU U COBPEMEHHOMY COCTOSIHUIO
POCCHUICKOM (PU3HUECKON HAYKH;

- ICHHOCTHOE OTHOIIICHUE K IOCTIYKCHUSIM POCCUUCKUX YIEHBIX -(DU3UKOB;
2) rpa’KIaHCKOr0 M AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

- TOTOBHOCTh K AaKTUBHOMY YYacTUIO B OOCYXJAEHUU OOIIECTBEHHO
3HAYMMBIX ¥ JTHYECKUX TPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM
NPUMEHEHHEM JOCTHXKEHUN (DU3UKHU;

- OCO3HAaHHME BAXXHOCTU MOPAJBbHO-3TUUYECKUX NPUHLHUIIOB B JNESATEIBHOCTH
Y4EHOTI0;

3) 3cTETHYECKOr0 BOCIIUTAHUSA:

- BOCIIPUSATHE ICTETUUECKUX KauecTB (PU3UUECKON HayKHu: €€ TaApMOHUYHOTO
MIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 ITO3HAHUS:

- OCO3HAHHUE IEHHOCTU (U3UYECKOW HAYKH KAaK MOIIHOIO HWHCTPYMEHTA
IIO3HAaHUS  MHpPA, OCHOBBI  PAa3BUTUSA  TEXHOJOTWH,  BaKHEUIIEU
COCTaBJISIOIEN KYJIbTYPHI;

- pa3BUTHE HAy4YHOW JIOOO03HATEIBLHOCTH, MHTEpPECa K HCCIET0BATEIBCKOM
JESATENbHOCTH;

5) ¢opvmupoBaHusst KyJbLTYPHI 3A0POBbSI H JIMOLHMOHAJIBHOIO
0J1aronoJIy4us:

- OCO3HaHHME IIEHHOCTH Oe30macHoro oOpas3a >XU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXKHOCTU MpaBWi O€30MacHOTrO MOBEJICHUS Ha
TpPaHCIIOPTE, HA JIOPOrax, ¢ AJIEKTPUUYECKUM U TEIUIOBBIM 00OpPYI0BAaHUEM B
JIOMAIIIHUX YCIIOBUSIX;

- c(hOpMUPOBAHHOCTh HaBbIKa peduiekcuu, MPU3HAHUE CBOETO MpaBa Ha
OImMMOKY U TAKOTO K€ MpaBa y IPyroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIIMTAHMS:



e - AKTMBHOE YYacTH€ B PEIICHUU MPAKTUUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHW3aluM, TOpoja, Kpas) TEXHOJIOTHYECKOW U
COITMATIbHOM HAIMpaBIICHHOCTH, TPEOYIOIMMX B TOM 4ucie U (U3HIECKHUX
3HAHUM;

e - MHTEpEC K MPAKTUYECKOMY U3YyUYCHHIO NMPOodecCcuil, CBI3aHHBIX ¢ (PU3HKOM;

e 7)3K0JOrN4eCKOro BOCIIUTAHMS:

e - OpUCHTAIUS Ha MpUMEHEHUE (U3UYCCKUX 3HAHWH Ui PEIICHHS 3a7a4 B
obracTu OKpyKaromield cpeabl, IJIaHUPOBAHUS ITOCTYIKOB M OIIEHKH HX
BO3MOJKHBIX ITOCJICICTBUU JIJISI OKPYXKAIOIIEH CPEJIBIL;

e - OCO3HAaHME TJIOOATHLHOTO XapaKTepa IKOJOTHYECKUX MPOoOJIeM M MyTer ux

pelieHus;

e 8) amanTanuu K M3MEHSAINUMCS YCJOBUAM COUUAJIBHOM U NMPHUPOIHOMN
cpeabl:

e - MOTPEOHOCTH BO B3aUMOJICCTBUHM MPHU BBHITIOJHEHUW WCCICIOBAHUN H
POEKTOB (PU3MUECKOW HAMPaBIEHHOCTH, OTKPHITOCTH OMBITY W 3HAHUSM
APYTrux;

e - TIOBBIINICHUE YPOBHSA CBOEHM KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
NEATETbHOCTD;

e - moTpeOHOCT B (OPMUPOBAHMM HOBBIX 3HAHUW, B TOM YHUCIE

dbopMynupoBaTh HIAEH, IMOHATHS, TUMOTE3bl O (U3UUECKUX OOBEKTaX H

SIBJICHUSIX;

e - OCO3HaHHME AeUIMTOB COOCTBEHHBIX 3HAHMN W KOMIIETCHTHOCTEH B
005acTH PU3HKHY;

e - IUIAHHUPOBAHHUE CBOETO PAa3BUTUSI B MPUOOPETCHUH HOBBIX (DUIUUYECKUX
3HAHUM,

e - CTPEMJICHHE AaHAJU3UPOBATh M BBIABIATH B3aAUMOCBS3U IPUPOIBI,

oOmecTsa U 3KOHOMHMKH, B TOM YHUCJIE C HCIOJb30BAaHUEM (PU3MUECKHX
3HAHMMU;

e - OLICHKA CBOMX JCHCTBUU C YYETOM BIHSIHUSA Ha OKPYXAIOLIYIO Cpeny,
BO3MOXKHBIX TJI0OAJIBHBIX MOCIIEICTBHIA.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynprare ocBOCHHMS TporpamMMmbl MO (pU3MKEe HAa YpPOBHE OCHOBHOTO
oOmero  oOpazoBaHuss y  oOywatomierocss  OyayT  copMHUpOBaHbI
MeTanpeaMeTHbIe pe3yJbTaThl, BKITIOYATOIIHE M03HABATEIbHBIC
yHUBEpCaJbHble y4eOHbIe JEHCTBHSA, KOMMYHUKAaTHBHBIC YHHBEpCAJIbHBIC
y4ueOHbIE ACWCTBUS, pETYISATUBHBIC YHUBEPCAIbHBIC YUeOHbIe NeHCTBUSI.



Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIC Y4eOHbIC JeHCTBHUS

Bba3oBble JJornuecKue 1edcTBUA:

BBISIBJISITh U XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKKM OOBEKTOB
(stBIICHMI);

YCTaHABJIMBATh CYIIECTBEHHBIM MpPHU3HAK KiacCU(UKAIMU, OCHOBAHUS
JU1s1 0000IIIEHNS U CPAaBHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH W TMPOTHUBOPEUUS B paccMaTpUBAEMBIX
dakTax, MaHHBIX M HAONIONCHUSX, OTHOCSIIMUXCS K (U3HMUECKUM
SIBJIICHUSIM;

BBISIBJISITh IPUYUHHO-CJIC/ICTBEHHBIC CBSI3U MPU U3YYCHUH (PU3UYECKUX
SABJICHU W TIPOIIECCOB, JelaTh BBIBOJABI C  HCIOJIb30BAaHUEM
JEAYKTUBHBIX U WHIYKTUBHBIX YMO3aKIIFOUCHHH, BBIIBUTATh THIIOTE3bI
0 B3aUMOCBSI3SIX (PM3NYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CHOCOO pelieHust y4uyeOHoU (u3ndecKkoit
3aauu (CpaBHEHUE HECKOJIBKUX BApUAHTOB PEIICHUS, BHIOOpP Hanboiee
HNOAXOASIIEr0 ¢ Y4ETOM CaMOCTOSITEILHO BBIACICHHBIX KPUTEPUEB).

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHH:

UCIIOJIb30BaTh  BOIPOCHI KAk  MCCIIEIOBAaTEIbCKUNA  MHCTPYMEHT
NO3HAHUS;

OPOBOAUTH IO CaMOCTOSITEIBHO COCTaBJIEHHOMY IUIaHY  OIBIT,
HECJIOXKHBIM (PU3MYECKUI HKCIEPUMEHT, HEOOJIbLIOE HCCIIEIOBAaHUE
(U3UYECKOTO SIBJICHUS;

OLICHMBATh HAa NPUMEHUMOCTb M JIOCTOBEPHOCTh HH(pOpMAIHIO,
NOJIYYEHHYIO B XOJI€ UCCIIEJOBaHUS WM SKCIIEPUMEHTA;
CaMOCTOSITeIbHO  (OpMYyIUpPOBaTH O0OOIIEHHS UM  BBIBOABI IO
pe3ynbTaTaM NpoBEAEHHOTO HAOIOIEHUS, ONIbITA, UCCIIE0BAHMS;
OPOrHO3UPOBATH BO3MOXHOE JalbHelliee pa3BUTHE (PUIHYECKHUX
IPOLIECCOB, a TaKXK€ BBIIBUIaTh MPEANONOKEHUs 00 UX PAa3BUTUU B
HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pab6ora ¢ undgopmaumeii:

PUMCHSATH Pa3IMYHbIC METOIbI, HHCTPYMEHTHI M 3aIPOCHI TP ITOUCKE
1 0TOOpe MHPOPMAIIUK WU JAHHBIX C YUETOM IMPEIIOKECHHON yIeOHOM
dbuzudeckoi 3aaauu;

aHAIIM3UPOBATH, CHUCTEMaTU3UPOBATh u UHTEPIPETUPOBATH
MH(POPMAITUIO PA3IMYHBIX BUIOB U (OPM IIPEICTABICHUS;



CaMOCTOATENILHO BBIOMPATh ONTUMAJIbHYIO (OpMYy TpelcTaBlIeHUs
uHbOpPMAIMM W WUIIOCTPUPOBATH PEIIAEMBbIE 3a/layd  HECI0KHBIMU
CXeMaMH, TuarpaMmmMmamMu, HHOU rpauKoi 1 X KOMOMHAIUSMHU.

KomMmyHuKaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eificTBUS:

B XO7Ie 00CYXXJIeHHsI y4eOHOro MaTepuraia, pe3yJbTaToB Ja00paTOPHBIX
paboT W MPOEKTOB 3ajlaBaTh BOIPOCHI 10 CYIIECTBY OOCYXaaeMOi
TeMbl M BBICKa3blBaTh WJICH, HAIICJICHHBIE HA pEIICHUE 3aJayd U
noJjiepkanue 0J1aroXkesraTeIbHOCTH OOIIEHNS,

COIOCTABJISITh CBOM CYXKJEHUS C CYXICHUSIMU APYTUX YYaACTHUKOB
yajora, 0OHapYKUBATh PA3IUyne U CXOJICTBO TMO3HUIIHA;

BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMUCHbMEHHBIX TEKCTAX;
nyOJIMYHO TIPEJACTABIATh PE3YIbTaThl BBIOJTHEHHOTO (PHU3HMIECKOTO
omnbITa (AKCHEPUMEHTA, UCCIIEIOBAHUS, IPOEKTA);

NOHMMATh W  UCIOJB30BaTh  MNPEUMYIIECTBA  KOMAaHAHOW U
WHANBUAYaTbHON pabOThl TPH PEHICHUH KOHKPETHOW (Qu3ndecKon
IPOOJIEMBI;

OpUHUMATh 1EIM COBMECTHOM JEATEeIbHOCTH, OpPraHU30BBIBAThH
NeUCTBUST TO €€ JOCTHKEHHUIO: paclpelesiaTh pOoJiH, OOCYXKIaTh
MPOIECChl M PE3yJbTaThl COBMECTHOM pPabOThI, 0000IaTh MHEHUS
HECKOJIBbKUX JIO/ICH;

BBITIOJIHSITh CBOIO YacCTh palbOThl, NOCTUTas Ka4eCTBEHHOTO pe3yjbTaTa
[0 CBOEMY HAIMPABJICHUIO U KOOPAUHUPYS CBOM JIEUCTBUSL C APYTUMU
YJIeHaMU KOMAaH/Ibl;

OIICHMBATh KAYECTBO CBOErO BKJIAJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITEILHO C(HOPMYJIMPOBAHHBIM YUaCTHUKAMH B3aUMO/ICHCTBUSI.

PeryiasiTuBHbIC YHUBEpPCAJIbHbIC y4eOHbIC 1eHCTBUSA

Camoopranusanus:

BBISIBJIATH MPOOJEMbl B  JKM3HEHHBIX M Y4e€OHBIX CHUTYyalHUsX,
TpeOyIouX IS pelieHnus PU3NYECKUX 3HaHUM;

OpPUEHTHPOBATBCA B PA3JIMYHBIX MOAXONAaX IPUHATUS PELICHUM
(MHIMBUyaJIbHOE, MPUHATHE PELIEHUs B TPYyIIE, NMPUHATUE pEUICHUN
TPYIIION);

CaMOCTOSATEIIbHO COCTAaBJISATh AJITOPUTM pelieHus: (HU3n4eckoi 3aaauu
WIM IUIaHA HCCIENOBAHUS C YYETOM HMMEIOLIUXCA pPECYpPCOB U
COOCTBEHHBIX  BO3MOKHOCTEH, apryMEHTHpOBaTh MpejjiaraeMbie
BAPUAHTHI PELICHUN;



ACJIaTh BBI60p u 6paTB OTBCTCTBCHHOCTD 3a PCIICHHUC.

CaMOKOHTPOJ/Ib, IMOLMOHAJIbHbI HHTEJJICKT:

JaBaTh aJICKBaTHYIO OIIEHKY CHUTyallud W TpejjaraTh IUIaH €€
U3MEHEHUS,

OOBSACHATh TPUYUHBI JIOCTIDKEHHS (HEIOCTHKEHHS) pe3yJIbTaToOB
NeSITeIbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTHUBBI B AEATEIBHOCTH (B TOM YHUCJIE B XOJ BBIIIOJTHEHUS
¢u3MUecKoro HCCIENOBAaHUS WM TMPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENHCTB, M3MEHUBIIUXCSA CUTYaIlMl, YCTAaHOBJIEHHBIX OIIHUOOK,
BO3HUKIIIUX TPYAHOCTEM;

OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIA U YCIOBUSIM;

CTaBUTh ce0s HAa MECTO JPYyroro 4uejoBeKa B XOJAE Ccropa WIu
JUACKYCCUH HA HAYYHYK) TE€My, NOHMMAaTb MOTHBBI, HAMEpPECHUS H
JIOTUKY APYTroro;

NpU3HABATh CBOE MPABO HA OMIMOKY MPH PEIICHUH (PU3NUYECKHUX 3a/1a4
WJIY B YTBEPKIACHUSIX HA HAYYHBIEC TEMBI U TAKOE K€ IIPaBO APYroro.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOydenuss B 7 Kjiacce NpeIMETHbIE PE3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKkaTh CHOPMUPOBAHHOCTh Y O0YUAIOIIUXCA YMEHUIA:

UCIIOJIb30BaTh MOHATHS: (U3MYECKME W XUMHYECKHE SIBJICHUS,
Ha0JII0/IEHHUE, SKCIEPUMEHT, MOJIENb, TUIIOTE3a, EAUHULBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BellecTBa (TBEPHOE,
KHUJKOE, Tra3000pa3HOE), MEXaHMYECKOE JBMKEHHE (paBHOMEPHOE,
HEPABHOMEPHOE, MPSMOJIMHENHOE), TPAEKTOPHs, pPaBHOACHCTBYIOLIAs
cuna, naedpopmanus  (ympyras, —IUIacTHYecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznmuuath sBiAeHUA (quddys3us, TEMIOBOE JBIKEHHE  YaCTHIL
BEUIECTBA, PAaBHOMEPHOE JBUKEHUE, HEPAaBHOMEPHOE JIBUJKEHHUE,
UHEpLMsI, B3aUMOJICWCTBHE TeJ, paBHOBECHE TBEPABIX Tel C
3aKpEIUIEHHOM OCBIO BpallCHMsA, Ilieperada JaBjiCHUs TBEPABIMU
TeJIaMH, >KHJIKOCTAMHM M Ta3aMu, atMoc(hepHOe [aBlieHHE, IJIaBaHUE
TeJN, TMpPEeBpallleHUs MEXaHUYEeCKOM »SHEprud) Mo OMNHCAHUIO HX
XapaKTepHbIX CBOWCTB W Ha OCHOBE OMbBITOB, JAEMOHCTPUPYIOIIUX
JTaHHOE (PU3UYECKOE SIBJICHUE;

pacrno3HaBaTh NPOSIBICHUE W3YYEHHbIX (PU3UUYECKUX SIBICHUH B
OKpY’)KalollleM MHpe, B TOM 4Yucie (pU3MUECKue SIBIEHUS B IPUPOJE:



IPUMEPHI IBUKEHUS C PA3IUYHBIMU CKOPOCTSIMH B KUBOU M HEXKUBOU
npupoje, ACHUCTBUE CHIIbI TPEHUS B MPUPOJIE U TEXHUKE, BIUSHUE
aTMOC(EepHOro JaBICHUS HA KUBOM OpPraHu3M, IUIaBaHHE PbIO, pblyaru
B TEJ€ 4YEJOBEKa, MPU 3TOM IEPEBOJUTH NPAKTUYECKYIO 3aJady B
yueOHYI0, BBIACNATH CYIIECTBEHHbIE CBOWCTBA (MpU3HAKU) (PU3NIECKUX
SIBJICHUM;

ONMKCHIBATh HW3YYEHHBIE CBOMCTBA TelN W (PU3NYECKHUE SIBIICHUA,
UCTIONB3Yyd  (QU3MYEecCKue BeNWYuHBI (Macca, O00BEM, IJIOTHOCTh
BEILECTBA, BPEMS, MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH,
cuja TSKECTH, BeC Teja, Cuja TPEHHWs, AaBieHue (TBEpPAOro Tena,
KUJKOCTH, Ta3a), BBITAJIKMUBAIONIAS CHJIa, MEXaHUYeckas padoTa,
MOIIHOCTh, IIJICYO0 CHJIbI, MOMEHT CHJIbI, KO3(P(QUIHUEHT IOJIE3HOTO
JNEUCTBUSI MEXaHU3MOB, KHHETUYECKasl U TOTEHIIMAIbHAsI SHEPTHUS] ), IPU
OMHMCAHWH TPABWIHLHO TPAKTOBATh (DHU3UYECKUN CMBICT HCIIOIB3YEMBIX
BEJIMYMH, WX OO0O3HAYCHHS W CAMHUIBI (HU3UYECKUX BEJIHYHH,
HaXOAUTh (POPMYIIBI, CBA3BIBAIOIINE TAHHYIO (PH3NYECKYIO BEJITUYHHY C
JIPYTHUMH BEIHYMHAMH, CTPOUTH TpadUKH M3YYCHHBIX 3aBUCUMOCTEN
(bU3UYECKUX BEJIMYHH;

XapaKTepu30BaTh CBOMCTBa Tes, (DU3UYECKHUE SBJICHUS U MPOIECCHI,
UCIIONB3Ysl TMpaBUJIa CIOXEHUs Cuil (BIAOJIb OJHOM NpsIMOM), 3aKOH
I'yka, 3akon Ilackans, 3akoH ApxuMmena, IPaBUIO PABHOBECHUS pblyara
(6;moka), «3070TO€ TPABUJIO» MEXaHWKH, 3aKOH COXpPaHCHUS
MEXaHMYECKOW SHEPIHH, MPU ITOM J1aBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA M 3aIIUCBIBATh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBSACHATH (hU3MYECKUE SBICHUS, MPOLECCH U CBOICTBA TEl, B TOM
yyclie W B KOHTEKCTE CHUTyallMil MpPaKTUKOOPHUEHTHPOBAHHOIO
XapakTepa: BbIABIATb NPUYMHHO-CIEJICTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHHE U3 1—2 JOrMYecKuX 1IaroB ¢ Onopod Ha 1—2 HM3yyeHHBIX
CBOICTBA  (U3MYECKUX  SIBICHMM, (QU3MYECKUX  3aKOHa WU
3aKOHOMEPHOCTH;

pemiatb pacu€THble 3afaud B 1—2 nelcTBUS, MCMONB3YyS 3aKOHBI U
dbopMyIibl, CB3bIBalOIIME (PU3NYECKHE BEIUUYMHBI: HA OCHOBE aHaJIM3a
yCIOBUS 3a/Jlaud  3alHiChiBaThb KPATKOE YCIOBHUE, IIOJICTABIATH
dbuzudeckre BeIUUYUHBI B (OPMYJIBI U TPOBOAUTH PAacuéThl, HAXOIUTh
CIIpaBOYHBIE JaHHBIE, HEOOXOAUMbIE ISl pElIeHUs 3aJad, OLCHUBATH
PEATMCTUYHOCTH OJYYeHHON (PU3MUECKON BEJIMYMHBI,

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEHIUTh MPU MOMOIIU
¢u3nuecKknux METOJOB, B OINWCAHUU MCCIENOBAaHUS  BBIJIEIATH



IpOBEPAEMOE MPETOI0KEHNE (rumoresy), paznuyaTh u
UHTEPIPETUPOBATH MOJIYYEHHBIH PEe3yIbTaT, HAXOIUTh OIIMOKU B XOJI€
OTIBITA, JIEJIATh BBIBOJIBI IO €T0 PE3yJibTaTaM;

OPOBOAUTH OMNBITHl O HAOMIOACHUIO (PU3WYECKUX SIBICHUN WU
¢uznueckux  CBOMCTB  Ten:  (GOpPMYyIUpOBaTh  MPOBEPsSEMbIE
NPENNONOKEHUsI,  coOUpaTh  yCTAaHOBKY W3  MPEIJIOKEHHOTO
000pyaOBaHUs, 3aMKUCHIBATH X0 ONbITA U (OPMYIHPOBATH BHIBOIBL;
BBINIOJIHSATh TPSIMbIE M3MEPEHHUsI PACCTOSIHUS, BPEMEHHU, MAacChl Tela,
o0BéMa, CHJIBI W TEMIIepaTyphl C HCIIOJH30BAHUEM AaHAJIOTOBBIX U
(pOBBIX MPHOOPOB, 3aMHUCHIBATh IOKa3aHUS NPUOOPOB C YU4ETOM
3aITaHHOM a0COJIFOTHOM MOTPEITHOCTH U3MEPECHUH;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOU (PM3MUECKON BEITHMYUHBI
OT JPYroM ¢ UCMOJIb30BAHUEM MPSIMBIX U3MEPEHUMN (3aBUCUMOCTH ITYTH
PAaBHOMEPHO JABUXKYILIETOCA Tejda OT BPEMEHHM JBMKEHUS Tejla, CHJIbI
TPEHUsI CKOJIbKEHHS OT Beca Tella, KauecTBa 0OpabOTKU MOBEPXHOCTEMN
TE€JI W HE3aBUCUMOCTHU CHWJIbl TPEHHUS OT IUIOMIAJAN CONPUKOCHOBEHUS
T€J, CUJIbI YIPYTOCTH OT yIJIMHEHUS MPYKUHBI, BHITAJTKUBAIOIIECH CUJIIBI
OoT 00BbEMA MOTPYKEHHOW YAaCTH TeJla M OT IUIOTHOCTH KUIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Tejla, OT TJYyOMHBI, Ha KOTOPYIO
HNOTPYKEHO TeJIO, YCIOBUM IJIaBaHUs TeJl, YCIOBUN PABHOBECHS pblyara
u OJOKOB), y4acTBOBaTh B IUIAHMPOBAHUU Y4EOHOrO HCCIEIOBAHUS,
coOuparb  YCTAaHOBKY U BBIOJHSATH  U3MEPEHUs,  CIeAyd
OPEIJIOKEHHOMY IUIaHy, (UKCHpPOBATh pe3yibTaThl IMOJIYyYEHHOMN
3aBUCUMOCTH (DU3UUECKUX BEJIIMYMH B BHUJIEC MPEJIOKEHHBIX TAOIUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yjIbTaTaM UCCIEI0BaHNUS;

MPOBOJIUTh KOCBEHHBbIE M3MEpeHUs (U3UYECKUX BEJIUYUH (TIOTHOCTH
BEUIECTBA XUAKOCTH W TBEPAOrO Teja, CUiIa TPEHUS CKOJbXKEHUS,
JaBJeHUE BO3[yXa, BBHITAJIIKUBAIOLIAs CHUJA, JEWCTByIOIIas Ha
NOTPY>KEHHOE B JKUJKOCTh TeNO, KOA(PMUIIMEHT MOJIE3HOrO JAEUCTBUS
IPOCTBHIX MEXaHU3MOB), CJeAyd NPEAJIOKCHHOW WHCTPYKLIHUH: TMpHU
BBHITIOJIHEHUU U3MEPEHUM COOMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYHUCIISIT 3HAUCHUE UCKOMOW BEJIMYMHBIL;

coOnoaTh MpaBWiIa TEXHUKM Oe30macHOCTH Mpu  pabore ¢
1ab0paTOpHBIM 000PYIOBAHHUEM;

yKa3bIBaTh MPUHIIUIBI ACHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOMCTB:
BEChI, TEPMOMETpP, TUHAMOMETP, COOOIIAIOIIHUECS COCYIbI, OapomeTp,
phIyar, MOJBMKHBIM U HETIOABUKHBIN OJIOK, HAKJIOHHAS TNIOCKOCTH;



K

XapaKTepu30BaTh MPHUHIMUIBI JEUCTBUS H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX omucaHus (B TOM YHCIE:
NOAIINITHUKHA, YCTPOWCTBO BOAONPOBOJA, THAPABIMYECKUN Mpecc,
MaHOMETpP, BBICOTOMEpP, MNOPUIHEBOM HACOC, ApPEOMETP), HCIOIb3Ys
3HaHMSI O CBOMCTBaX (U3MYECKHX SABICHHUM U HeoOXoauMble
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTh TNpPUMEpPHl  (HAXOAWTh HWH(MOpPMAIUMIO O MpUMepax)
MPAKTUYECKOTO MCIOJIb30BaHUA (DU3UUECKUX 3HAHUI B MOBCEIHEBHOMN
KU3HM JJI1 oOecrieueHrs 0€30MacHOCTH MpU OOpaIlleHHH ¢ MpudopamMu
U TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAHEHUS 3I0POBbS U COOIIOICHNUS
HOPM 3KOJIOTUYECKOTO TTOBEAECHUS B OKPYIKAIOUIEN Cpee;
OCYHIECTBIISITh OTOOpP HMCTOYHWUKOB wuHpopManmu B HWHTepHETE B
COOTBETCTBMM C 3aJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCS 3HAaHUM W MYTEM CpPaBHEHUS pPa3IUYHBIX HCTOYHHKOB
BBIJICATh HMH(OpPMAIMIO, KOTOpas SBISETCS NPOTUBOPEUYUBON WU
MOJKET OBITh HEJTOCTOBEPHOM;

UCIOJIb30BaTh IMPU  BBINOJHEHUM Y4YEOHBIX 3aJaHUMl  HAy4HO-
HNOMYJSPHYIO JIUTEPATYPY (PU3MUECKOTO COJEpKAHMs, CIIPABOYHbIE
MaTepuanbl, pecypcel cetu  MHTepHer, BuaaeTb NpuéMaMu
KOHCIIEKTHUPOBAaHUs TEKCTa, MPeoOpa3oBaHUs MHPOPMALMU W3 OAHOU
3HAKOBOW CUCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHbIE KPAaTKHE MHCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBE 2—3 MCTOYHHUKOB MH(OpMALUU (PU3NYECKOTO COAEPKAHUS, B
TOM YHCI€ MYyOJMYHO JeNaTh KpaTKue COOOLIEHUs O pe3ysibTarax
OPOEKTOB WM YYE€OHBIX HCCIEAOBAHMM, TMpPU 3TOM TI'PaAMOTHO
UCIIOJIb30BaTh M3YyYEHHBIM MOHATUWHBIA anmapar Kypca (U3UKH,
CONPOBOKJIATh BBICTYIJIEHUE MPE3CHTALNEH;

IpU BBIOJIHEHUHU Y4E€OHBIX MPOEKTOB U UCCIEAOBAHUN paclpenesiTh
0053aHHOCTH B TPYNIIE€ B COOTBETCTBUU C IMOCTaBJICHHBIMH 3a/1adyaMH,
CIEAUTh 32 BBINOJHEHUEM IUIaHA JEUCTBUW, aJE€KBATHO OLICHUBATH
COOCTBEHHBIH BKJIaJl B  JI€ITEIbHOCTh TPYNINbl, BBICTPAUBATh
KOMMYHHMKAaTHUBHOE B3aUMOJICHCTBHE, YUUTHIBAsE MHEHUE OKPYKAIOLIHX.
KOHIly 0Oy4yeHHs B 8 KJlacce NpeaMETHbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUM:

UCIIOJIB30BAaTh IOHATHS: Macca W pa3sMepbl MOJIEKYJ, TEIIOBOE
JIBH)KEHWE aTOMOB M MOJIEKYJ, arperatHble COCTOSIHUSI BEIIECTBA,
KPUCTAUTMYECKHUE U aMOpP(HBIEC Teja, HACBHIIIEHHBI U HEHACHIIICHHBIN
nap, BIJIQXHOCTb BO3JyXa, TEMIlEpaTypa, BHYTPEHHsS DHEPIUs,



TEIJIOBOM  JBUTATEIb, OJEMEHTAPHBIM  DJEKTPUYECKUN  3apsij,
AJIEKTPUYECKOE TI0JIe, TPOBOJHUKUA U JUDJIEKTPUKH, TOCTOSHHBIN
AIEKTPUUYECKUI TOK, MArHUTHOE TIOJIE;

pasnuyarh siBJeHUs (TEIJIOBOE pacIIMpeHe U cKaTue, Terionepeaaya,
TEIUIOBOE  pPaBHOBECHE, CMAauyMBaHHUE, KANWUISIPHBIE  SBICHUS,
ucrapeHue, KOHICHCAIHS, UIaBJICHHE, KpUCTaIIA3AIIS
(oTBepAeBaHuUE), KUIIEHUE, Temionepegaya  (TEIIONpPOBOIHOCTD,
KOHBEKIIHS, U3TYUEHUE), IICKTPHU3alMs TeJ, B3aUMOJICHCTBHUE 3apsiiOB,
JeNCTBUS AIEKTPUUECKOTO TOKa, KOPOTKOE 3aMbIKaHHE,
B3aMMO/JICHCTBUE MAarHUTOB, AEHCTBUE MATHUTHOTO TOJIS HA MIPOBOJIHHUK
C TOKOM, DOJEKTPOMAarHUTHAas WHAYKIHMSA) 1O ONHUCAHUIO HX
XapaKTepHbIX CBOWCTB W HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX
JTaHHOE (DU3NYECKOE SIBJICHUEC;

pacmo3HaBaTh TMPOSIBICHUE W3YYCHHBIX (U3HUECKUX SBICHUNA B
OKPYXAIOIeM MHUpPE, B TOM 4uClie (U3UYECKUE SBICHHUS B TPUPOJIC:
MOBEPXHOCTHOE HATSKEHHE W KalNWUISIpHbIE SIBIEHUS B MPUPOJE,
KpUCTaJUIbl B mpupoje, uznydeHue ConHua, 3aMep3aHuEe BOJOEMOB,
MOpckue Opusbl, o0Opa3oBaHHE POCBHI, TyMaHa, WHEs, CHera,
ANEKTPUYECKUE SIBIEHUS B arMocdepe, dIEKTPUYECTBO KUBBIX
OpraHW3MOB, MarHuTHoe Tone 3emiM, Jpeid MoJCcoB, POJib
MAarHUTHOTO MOJIA JJISl KU3HU Ha 3emliie, MOJSPHOE CHUSIHUE, MPU I3TOM
NEepPEeBOAUTh  NPAKTUUECKYl0  3aJadyy B y4uyeOHYI,  BBIICIATH
CYILIECTBEHHbIE CBOMCTBA (MpU3HAKHU) (HU3UUYECKUX SIBICHUN;
OMUCHIBATh H3Y4YEHHbIC CBOWCTBA Tel U (U3UYECKUE SIBIICHUS,
UCTIONB3Yysl  (PU3MYECKHE BEIUYMHBI (TeMmmeparypa, BHYTPEHHSs
SHEPrusi, KOJIUYECTBO TEIUIOTHI, YyJeJbHasl TEIIOEMKOCTh BEIIECTBA,
ylaelibHasl TeIUloTa IUIaBJIEHUsI, yAeNbHasl TEIIoTa MmapooOpa3oBaHUs,
ylenbHas TEIUIoTa CropaHusl TOIUIMBA, KO3(PPUIMEHT MOJIE3HOTO
NEeNUCTBUS TEIJIOBOM MAaIllMHBI, OTHOCHUTEIbHAsI BIIAXKHOCTh BO3/yXa,
AJIEKTPUYECKUIN 3apsi, CuUjla TOKa, »JJIEKTPUUYECKOE HalpshKeHHe,
CONPOTHUBIICHUE TMPOBOJAHUKA, YJEIbHOE COMPOTUBIECHHUE BEIIECTBA,
paboTa U MOIIHOCTH AJIEKTPUUECKOTO TOKA), MPU ONMKUCAHUU MPABUIHLHO
TPaKTOBaTh (PU3UYECKHUI CMBICI UCIIOIb3YEMbIX BEJIMUMH, 0003HAUYCHUSI
U eIUHUIBI (PU3NUECKUX BEJIMYHMH, HAXOJAUTh (POPMYJIbI, CBSI3BIBAIOIINE
JTAHHYI0 (PU3UYECKYI0 BEJIMYMHY C JAPYTMMHU BEJIUMYMHAMH, CTPOUTH
rpadMKu U3Y4EHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEJTUYNH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKHE SIBICHUS U MPOLECCHI,
UCIIOJIb3Ys OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKON TEOpUn



CTpOEHHUsI  BEUIeCTBA, MPUHLMUI  CYNEpHO3UIMH  moned  (Ha
KauyeCTBEHHOM YpOBHE), 3aKOH COXpaHEHHUs 3apsjaa, 3akoH Oma ans
ydacTKa Lenu, 3akoH Jlxoyns—JIeHna, 3aKkoH COXpaHEHUs! SHEPTUH, TPU
ATOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA M 3aMUCHIBATh €ro
MaTeMaTU4YECKOE BbIPAKEHUE;

OOBSACHATHh (PU3MYECKHE MPOLIECCHl M CBOWCTBA TeJ, B TOM YHUCJIE U B
KOHTEKCTE  CHUTyallMd  NPAaKTUKOOPUEHTHPOBAHHOIO  XapakrTepa:
BBISIBJISITH IPUYMHHOCIIEJICTBEHHBIE CBA3HU, CTPOUTH 00BsiICHEHUE U3 1—2
JIOTUYECKUX IIIaroB ¢ OMOpoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUECKUX
SIBIICHUH, (DU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacuy€THbIE 3adaud B 2—3 JIEMCTBUA, UCIOJIb3Yys 3aKOHBI U
dbopMyIibl, CBSI3bIBatONUE (PU3NUECKUE BEIUYHHBI: HA OCHOBE aHAJIM3a
YCJIOBUS 3aJ]a4Ml 3allUChIBATh KPATKOE YCJIOBHUE, BBIABIISITh HEIOCTATOK
JAHHBIX JUIsl PEIICHHs] 3a/a4yd, BBIOWpPATh 3aKOHBI W (OPMYJIBI,
HEOOXOoAUMBIE aJisi €€ pelleHHs], NMPOBOAUTh PacuéThl U CPABHHUBAThH
NOJIyYEHHOE 3HA4Y€HHE (PU3NYECKONM BEJIWYMHBI C HU3BECTHBIMU
JAHHBIMU;

pacno3HaBaTh MpOOJEMBbI, KOTOPbIE MOYXHO PpEUIUTh MpU MOMOUIA
(pU3HYECKNX METOO0B, UCIOJb3ys ONHMCAHUE UCCIEI0BAaHUsA, BBIICIATh
IpOBEpSIEMOE MPEINOJI0KEHHE, OLICHUBATh IPABUIBHOCTh IOPSAKA
IPOBEJICHUS UCCIEAOBAHMS, 1€TATh BBIBOIBI;

OPOBOAUTH ONBITHl O HAOMIOACHUIO (PU3NYECKUX SIBICHUN WU
(u3nuecKnux CBOMCTB Ten (KamWUISIpHbIE SIBICHHS, 3aBUCHUMOCTh
JaBJIEHUS BO3JlyXa OT €ro 0o0bEMa, TeMIepaTypbl, CKOPOCTH Mpolecca
OCTBIBaHHUS M HArpeBaHus NpPU H3IYyYEHUU OT LBETa H3Iydarouiei
(mornomaromnie) MOBEPXHOCTH, CKOPOCTh HUCHApPEHHs BOJBI OT
TEMIIEPaTyphl KUAKOCTU W IJIOWIAAU €€ MOBEPXHOCTH, JJIEKTpU3aLUs
TE€1 W B3aUMOAECHCTBHUE DJIIEKTPUUYECKUX 3apsiOB, B3aUMOJIECHCTBHE
IOCTOSIHHBIX MarHUTOB, BU3YyaJlM3alllsi MAarHUTHBIX MOJIEH MOCTOSTHHBIX
MarHuTOB, JEWCTBUSI MAarHUTHOTO TOJISI HA TMPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHWTa, CBOWCTBA JJIEKTPOJABUIATEINsl MOCTOSHHOIO
TOKa): (OPMYIHPOBATh MPOBEPSIEMbIE MPEATNONOXKEHUS, COOUPATH
YCTAaHOBKY U3 MPEJJIOKEHHOTO 000pYyIOBaHMs, OMKUCHIBATH XOJ OIIbITA
U GOpMYIHPOBATH BHIBOIBI;

BBIMIOJHATh  NPSIMbIE  HU3MEPEHMsS] TEMIIEpaTypbl, OTHOCHUTEIbHOMN
BJIQKHOCTU BO3/lyXa, CHJIbl TOKa, HAIpPSIKEHUS C HCIOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB U TaTYUKOB (DU3UUECKUX BEIIMYUH, CPABHUBATH



pe3yabTaThl  HU3MEpeHuid ¢ y4€TOM  3aJaHHOM  abCONIOTHOM
HOTPEIIHOCTH;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEITMYHUHBI
OT JpYrol ¢ HCIOJB30BAHUEM IMPSIMBIX HM3MEPEHUI (3aBUCUMOCTh
COMPOTHUBJICHUS MPOBOAHUKA OT €r0 JJIMHBI, TUIOMAAN MOMEPEYHOTO
CEUYEeHMsS] U YJIEJTbHOTO CONPOTHBIICHUS BEIECTBA NMPOBOIHUKA, CHIIbI
TOKa, WAYIIETO Yepe3 MPOBOJHUK, OT HANpPsDKEHHS Ha TPOBOIHUKE,
UCCJIEIOBaHME TMIOCJIEIOBATEILHOTO W TApaJICNbHOTO COEIUHEHUN
IPOBOJHUKOB): IJIAHUPOBATh HUCCIIEIOBAaHUE, COOMPATh YCTAHOBKY WU
BBITIOJHATh U3MEPEHHUSI, CIIeTys MPEIJI0KEHHOMY TUIaHy, (PUKCUPOBATh
pE3yNbTaThl TOJYYEHHOW 3aBHUCHUMOCTH B BHJI€ TaONWIl U TPaduKOB,
JIeaTh BHIBOJIBI 110 PE3yIbTaTaM MCCIICIOBAHMS;

IPOBOAUTH KOCBEHHBIC HM3MEpeHHS (DU3MYeCKUX BenuduH (yaeiapbHas
TEIUIOEMKOCTh BEILECTBA, CONPOTHUBIICHHE IPOBOJHHMKA, paboTra H
MOIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHUs, COOMpaATh
AKCIIEPUMEHTAIbHYI0 YCTAaHOBKY, CIIE€AYs MPEIOKEHHON UHCTPYKILIHH,
Y BBIYUCIISITH 3HAUEHUE BEJIUYUHBI;

coOyroaTh MpaBWjia TEXHUKA O€30MacHOCTH mnpu  pabore C
1a60paTOPHBIM 000PYI0BAHUEM;

XapaKTEepU30BaTh MPUHIUIBLI JEUCTBUS HM3YYCHHBIX MpUOOPOB H
TEXHUYECKUX YCTPOHCTB C ONOPOM HAa MX OomucaHus (B TOM YHCIIE:
CUCTEMA OTOIIEHUS IOMOB, TUTPOMETp, MapoBasi TypOHHA, aMIIEPMETP,
BOJIbTMETP, CUETUUK AJIEKTPUUECKOUW SHEPIHH, IJIEKTPOOCBETUTEIbHBIC
npuOopHl, HarpeBaTeIbHbIE ANEKTPONPUOOPHI (mpumepsl),
ANEKTPUUECKUE MPEJOXPAHUTENH, AIEKTPOMArHUT, 3JEKTPOJIBUTaTEIhb
NOCTOSIHHOTO TOKa), HCIOJNb3ys 3HAaHHUA O CBOMCTBax (PU3MUYECKUX
SABJICHUN U HEOOXOANMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M U3MEPUTEIbHBIE
npuboOphl MO CXeMaM M CXEMAaTHYHBIM pPHUCYHKaM (KUAKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, IBUraTEIb BHYTPEHHETO
CropaHusi, 3J€KTPOCKOI, PEOCTAaT), COCTABISATh CXEMbl 3JIEKTPUUYECKUX
Hened C  IOCHeNoBaTeNIbHBIM W MapajyiedbHBIM — COEIUHEHUEM
AJIEMEHTOB,  pa3iuyas  YCJIOBHbIE  OOO3HAYEHUS  DIIEMEHTOB
AJIEKTPUYECKUX LIECTIEN;

OPUBOAUTE TMpPUMEPHl  (HAXOAUTh HWHPOpMAIMI0O O TpPUMEpax)
PAKTUYECKOTO MCIOJIb30BaHUA (DU3UUECKUX 3HAHUI B MOBCEIHEBHOMN
KU3HM JJI1 oOecrieueHrs 0€30MacHOCTH MpU OOpaIlleHHH ¢ MpubdopaMu



K

U TEXHUYECKUMH YCTPOUCTBAMHU, COXPAHEHHUS 370POBbsI U COOJIIOACHUS
HOPM 3KOJIOTHYECKOTO MOBEJCHHUS B OKPYKAIOIIEH CpeE;
OCYIIECTBJIATh TOWCK HWH(pOpMamuu (GU3UIECKOTO COJCpKaHUS B
NHTepHeTe, Ha OCHOBE HMEIOLIUXCA 3HAHUM M IYTEM CpaBHEHUS
JOTIOJTHUTENIbHBIX MCTOYHHUKOB BBIJEIATh HMHQPOpPMALIMIO, KOTOpas
SIBIIIETCS POTUBOPEYUBOM MIIM MOXKET OBITH HEJOCTOBEPHOI;
UCIIOJIb30BaTh MPU  BBHIMOJHEHUM Y4YEOHBIX 3aJaHUNl  HAy4YHO-
NOMYJISIPHYIO JTUTEPATYPY (U3UUECKOTO CONEpIKaHMs, CIPABOYHBIC
Marepuainbl, pecypchl ceth VHTepHET, BiaAeTh NOpUEMAMHU
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHUs MHPOPMALUA U3 OJHON
3HAKOBOUW CUCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIE MMCHMEHHBIE U KPATKHUE YCTHBIE COOOIICHUS,
0000mass wHPOPMAIMI0O W3 HECKOJBKHX HCTOYHUKOB (HHU3UICCKOTO
COJepKaHMsl, B TOM UHCIE MNYyOJMYHO MPEACTABIATh PpPE3yJbTaThl
IPOEKTHOM WJIM UCCIIEIOBATENbCKOM  JESATEINBHOCTH, IMPU 3ITOM
rPaMOTHO MCIIOJb30BaTh H3YYEHHBIA ITOHATUMHBIA amnmapar Kypca
(bU3HKH, COPOBOKIATH BBHICTYIUICHUE MTPE3CHTAIINCH;

IpU BBINOJIHEHUU YYE€OHBIX MPOEKTOB MU HCCIENOBAHUN (DU3NUYECKUX
MPOLIECCOB pacHpeaesisiTh O00SI3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTaBJIECHHBIMHU 3aJlayaMHU, CJICJAUTh 3a BBHIMOJHEHUEM IJIaHA IeUCTBUI
U KOPPEKTUPOBATh €r0, aJleKBaTHO OIICHMWBATh COOCTBEHHBIM BKJAJ B
NEATEeIbHOCTD TPYIIIIbI, BBICTPauBAaTh KOMMYHHUKaTUBHOE
B3aUMOJICHCTBHE, MPOSBIISISt TOTOBHOCTH pa3peliaTh KOHMIUKTHI.

KOHIy oOyueHus B 9 KJjiacce TpeAMETHbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh TMOHSTHS: CHUCTeMa OTCuéra, MarepualbHas TOYKa,
TpaeKTopus, OTHOCHUTEIIbHOCTh MEXaHUYECKOTO JBIDKECHUS,
nedopmanus (ynpyras, miactTuueckas ), TpeHue, HEHTPOCTPEMHUTEIBHOE
YCKOPEHHE, HEBECOMOCTh U MEPErpy3KH, ILEHTP TAKECTH, aOCOIIOTHO
TBEPAOE TENO, IEHTP TSKECTH TBEPAOTrO Teja, pPaBHOBECHE,
MEXaHUYeCKHe KoJeOaHus W BOJIHBI, 3BYK, MHGPA3BYK U YIbTPa3BYK,
AJICKTPOMArHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET,
ONM30PYKOCTh U JAJTbHO30PKOCTh, CHEKTPhl  UCIIYCKAaHUS U
norJioneHus, anbda, 0era- U raMma-u3IydyeHHs, U30TOIbI, sACpHAs
SHEPreTHKa,

pasnuuath siBJEeHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJUHEIHHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE ABUXEHHE, CBOOOIHOE
najeHue  TeJ, paBHOMEPHOE  JABWKEHHE IO  OKPYXKHOCTH,



B3aMMOJICUCTBUE  TEJ, pPEAKTUBHOE JBWXKEHHUE, KoJjieOaTelbHOe
NBIDKCHHE (3aTyxalolne W BBIHYXKJCHHBIC KOJeOaHUs), pPE30HAHC,
BOJIHOBOE€  JIBIDKCHHE,  OTpPaX€HHWE  3ByKa,  MPSMOJIUMHEHHOE
pacnpocTpaHeHHe, OTpakKeHHe ¢ MPEJIOMJIICHHE CBEeTa, IIOJHOE
BHYTPEHHEE OTpa)K€HUE CBETa, Pa3oKeHHEe Oeoro cBeTa B CHEKTP U
CJIIOKEHUE CIEKTPAIbHBIX IIBETOB, JMCIEPCHUS CBETa, €CTECTBEHHAas
PaAMOAaKTUBHOCTh, BOSHUKHOBEHHE JTMHEHYATOrO CIEKTpa M3ITYUYCHHS)
[0 OMHCAHWI0 HMX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaTh MPOSIBICHUE M3YYCHHBIX (U3HUECKUX SBICHUN B
OKpyXaromeM Mupe (B TOM uucie (U3MYECKUE SBICHUS B MPHUPOJE:
OPWIMBBI YW OTJIUBBI, JABWXKEHHE [UIaHeT CONHEYHOM CHCTEMBI,
PEaKTUBHOE JBW)KEHHE JKHUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB
KUBOTHBIMHU, 3E€MIIETPACEHUE, CEHCMHUYECKHE BOJIHBI, I[yHaMH, 3XO,
I[BETa TEJI, ONTHYECKHE SIBJICHUS B TIPHUPOJE, OMOIIOTHUECKOEe JCHCTBUE
BUJUMOTO, YIbTPA(HOIETOBOTO U PEHTTEHOBCKOTO  W3IyYCHUM,
€CTECTBEHHBI  paJuOaKTHBHBIA  (OH,  KOCMHUYECKHE  JIy4YH,
paaMOaKTUBHOE M3JTYYCHUE MPUPOJHBIX MHUHEPAIOB, JIEUCTBUE
pPaIMOAKTUBHBIX HW3JIYYEHUW Ha OpraHu3M YeJIOBEKa), MNpU HSTOM
NEepPEeBOAUTh  NPAKTUUECKYl0  3aJadyy B yuyeOHYI,  BBIICIATH
CYILIECTBEHHbIE CBOMCTBA (MpU3HAKHU) HU3UUYECKUX SABICHUMN;
OMHUCHIBATh H3Y4YEHHbIC CBOWCTBA Tel U (U3WYECKUE SIBICHUS,
UCTIONB3Ysl (PU3MUecKue BETUYUHBI (CPENIHSISI U MTHOBEHHAsT CKOPOCTh
TeJa MPU HEPABHOMEPHOM JIBIDKEHUU, YCKOPEHUE, EpEeMEIleHUE, TyTh,
yrjaoBasi CKOpPOCTb, CHJIa TPEHUS, CUja YIPYrOCTH, CHJIa TSKECTH,
YCKOpEeHHE CBOOOAHOrO MaJEHUs, BEC TeJd, UMITYJIbC Tella, UMITYJIbC
CUJIbI, MEXaHM4YeCKass padoTa U MOIIHOCTh, MOTECHI[MAJIbHAS SHEPrHUS
Teja, MOJHITOrO HaJl TMOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS YHEPTHS
CKATOM TPYKUHBI, KUHETUYECKash HSHEPrus, IOJHAs MeXaHHuecKas
SHEprusi, MEpHoJl W YacToTa KoJjeOaHWMW, JJIMHA BOJIHBI, TPOMKOCTH
3ByKa W BBICOTAa TOHA, CKOPOCThb CBETA, IOKa3aTeslb MPEIOMIICHUS
cpenmbl), MPU ONUCAHUHU TMPABWIHHO TPAKTOBATh (DU3UUECKUN CMBICI
UCIIOJIb3YEMBIX BEJWYWH, OO0O3HAYEHUS U EAUHULBI (HU3NYECKUX
BEJIMYUH, HAXOAUTh (POPMYIBI, CBS3BIBAIOIIME AAHHYIO (PU3MUECKYIO
BEJIMYUHY C JIPYTMMH BEJIMYMHAMH, CTPOUTH TpaduKu H3YYCHHBIX
3aBUCUMOCTEH (PU3HUECKUX BEIIUUYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBJICHUS U TMPOIECCHI,
UCIIOJIb3YS 3aKOH COXPAaHEHMs SHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHUS,



NPUHIIMIT CYTICPIIO3UIIMKA CHJI, TPUHIMI OTHOCHUTEIbHOCTH [ anmmies,
3aKk0oHBl HbIOTOHA, 3aKOH COXpaHEHUS UMITYJIbCa, 3aKOHBI OTPAKCHHS U
NpeJIOMJICHUSI CBETa, 3aKOHBI COXPaHEHUsS 3apsA0BOTO M MacCOBOTO
yucel TMpU SAEPHBIX pPEaKUUsAX, IPHU 3TOM [aBaTh CIOBECHYIO
GOopMyNHpOBKY 3aKOHAa M  3alMChIBaTh €r0  MaTeMaTHYEeCKOe
BBIPAYKEHUE;

OOBSACHATHh (PU3MYECKHE MPOLIECCHl M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE€  CUTyallMii  MpPaKTUKOOPUEHTHPOBAHHOTO  XapakrTepa:
BBISIBJISITh IPUYMHHO-CIIE/ICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2—
3 JOrM4yecKux IIaroB ¢ OMnopod Ha 2-3 H3YyUYEHHBIX CBOMCTBA
(bU3UIECKUX SABJICHUH, (PU3NISCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;
pemars pacy€THbIC 3aJadd (ONMUpAOIIMECs Ha CUCTEeMy H3 2-3
yYpaBHEHHI), WCTHONB3YysSd 3aKOHBI W  (OPMYINbBI, CBS3BIBAIOIINC
¢usnueckre BETWYMHBI: HA OCHOBE aHaIMW3a YCIOBUA 3aJlayu
3aMHUChIBaTh KPaTKOE YCIOBHE, BBISBISTH HEAOCTAIONIAE WA
M30BITOYHBIC JTaHHBIC, BHIOMPATHh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE
JUTSL peIIeHUus, MPOBOJWUTH PACcUEThl W OICHWBATH PEATUCTHYHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3NUECKON BETUINHBL

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PENINTh TPU MOMOIIN
(U3HUECKIX METO0B, UCIIOJB3Yys OMHMCAHWE WCCIICIOBAHUS, BBIICIAThH
IpOBEpsieMOE TPEIONOKECHHE, OIICHUBATh MPABUIBHOCTh TOPSAKA
NPOBEJICHUS HWCCIEOBaHMS, JelaTh BBIBOJABI, HWHTEPIPETUPOBATH
PE3yNbTaThl HAOTIOICHHI U OMIBITOB;

NPOBOAUTL OMBITHl TIO HAOMIOACHUIO (PU3NYECKUX SIBICHUN WU
(u3HUeCKUX CBOWCTB Tell (M3y4YeHHE BTOPOTo 3akoHa HpioTOHA, 3akoHa
COXpaHEHUS SHEPTHH, 3aBHCHUMOCTh TEPHOJa KOJICOaHUH MPYKUHHOTO
MasTHUKA OT MacChl TPy3a U )KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTD OT
aMIUTUTYIbI MaJIbIX KOJIeOaHWH, NPSIMOJIUHEHHOE pacrmpocTpaHeHUE
CBETa, pasjoXkeHhe OeJoro cBeTa B CIEKTP, H3YYCHHE CBOICTB
N300paKEHHUS B IJIOCKOM 3€pKajie U CBOMCTB M300pakeHHsI TIpeaMeETa B
cobuparonieit JTuH3€e, HaOMI0ICHUE CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB
U3JTyYCHHUS): CaMOCTOSITCIIBHO COOMpAaTh YCTAaHOBKY W3 HM30BITOYHOTO
HaOopa 0OOpyJOBaHMS, ONKCHIBATH XOJ OIBITA W €ro PEe3yIbTaThl,
(GbOpMyITHpPOBATH BHIBOIBL;

NIPOBOAUTL TMPU HEOOXOJWMOCTH CEpPUI0 TIPSAMBIX H3MEPCHHUH,
ompenenssl cpeaHee 3HAUYCHHE H3MepsieMol BelauuuHbl ((PoKycHOe
paccTrosiHMe coOWparoIieil JUH3bI), OOOCHOBBIBATH BBIOOP cIrocoba
u3MepeHus (M3MEPUTEIIHLHOTO TPUOOopa);



MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (UBUYECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM TIPSIMBIX U3MEPEHUH (3aBHCUMOCTH ITYTH OT BPEMCHHU
IPU PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HauaJbHOW CKOPOCTHU, MEPHOJIa
KoJie0aHuii MaTEMATUYECKOTO MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakKeHMs CBETa OT yIJia MaJeHus U yIyia MpeIoMIIeHUs OT yria
najieHus): TUTAaHUPOBATh HCCIEAOBAHUE, CaMOCTOSATEIbHO COOMpAThH
YCTaHOBKY, (DUKCHUPOBATh pPE3yJdbTaThl MOJYYEHHOW 3aBUCHUMOCTHU
(GbU3UYECKUX BEIIMUMH B BUJE TAOIUIl U TpadUKOB, JI€JIaTh BBIBOIBI 11O
pe3ynbTaTaM HCCIIeIOBAHUS;

NPOBOAUTh KOCBEHHBbIC H3MEpPEHUs (U3MUECKUX BEIUYUH (CpEeaHss
CKOpPOCTb U YCKOpPEHHE Tella TMpPU PABHOYCKOPEHHOM JBI)KCHHH,
YCKOpPEHHE CBOOOIHOTO TaJeHHUs, KECTKOCTh MPYKUHBI, KOdPIUIIHEHT
TPEHHsI CKONBKCHHS, MEXaHM4eckass paboTa W MOIIHOCTh, YacTOTa U
neproj; KojaeOaHWii MaTeMaTHYeCKOTO U TMPYKUHHOTO MAasTHHKOB,
ONTHYECKass CUjla COOMpAOIICH JIMH3BL, PATUOAKTUBHBIN  (DOH):
TUTAHUPOBATh U3MEPEHUsI, COOMPaTh IKCIICPUMEHTAIbHYIO YCTAHOBKY U
BBITIONHATh ~ WU3MEPCHHS, CIeAysd MPEIOKEHHON  HHCTPYKIIWH,
BBIUMCIISATh 3HAYCHWE BEIUYMHBI W aHAIM3UPOBATH TOJYYCHHBIC
pe3yJIbTaThl C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHUI;

coOyroaTh MpaBWia TEXHUKU OE30MacHOCTH Mpu  paboTe ¢
1a00paTOPHBIM 000PYI0BAHUEM;

pasnu4aTh OCHOBHBIC TPU3HAKU HW3YUYEHHBIX (PU3NYECKUX MOJCIICH:
MaTepuagbHas TOYKa, aOCOJMIOTHO TBEPJOE TENO, TOUCUHBIH MCTOUYHHK
CBeTa, JIyd, TOHKas JMH3a, TUIAHETapHas MOJEIb aToMa, HYKJIOHHAas
MOJEJIb aTOMHOTO SI7pa;

XapaKTepU30BaTh MPHUHIUIBI JCHUCTBUS H3YYCHHBIX TMPUOOPOB U
TEXHHUYECKUX YCTPOWCTB C OMOpPOH Ha WX OmMUCaHUsA (B TOM YHCIIE:
CIIUJOMETpP, JNATYMKHU ITOJOXKEHHUS, PACCTOSHUS M YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMEepUCKom, Qoroamnmnapar, ONTHYECKHE CBETOBOJIHI,
CIIEKTPOCKOM, JO3UMETp, Kamepa BuibCOHA), UCIMONB3Ys 3HAHUSI O
CBOMCTBaxX (U3MUECKUX SIBICHUHA UM HeoOXoaumble (U3MUYECKUe
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMBI M  CXEMAaTHYHBIE PHUCYHKH  H3YYEHHBIX
TEXHHYCCKHUX YCTPOMCTB, U3MEPUTEIBHBIX pudOpoOB U
TEXHOJOTUYECKUX TIPOIECCOB TMPH PEHICHUH YyYeOHO-TIPAKTHICCKUX
3a/1a4, ONTUYECKUE CXEMBI JJIA MOCTPOCHHS M300PKEHUI B TIOCKOM
3epKalie U cobuparoiiel JMH3e;



OPUBOAUTL TMPUMEPHl  (HAXOAUTh HWHQPOpMAIMI0O O TMpPUMEpax)
MPaKTUYECKOTO HCIOJIb30BaHMS (PU3MYECKUX 3HAHHWM B MOBCEIHEBHOMU
KU3HM JIJI1 oOecrieueHus 0e30MacHOCTH Mpu oOpallleHuH ¢ pudopamu
U TEXHUYECKUMHU YyCTPOMCTBAMU, COXPAHEHHUS 3I0POBbSI U COOMIOACHUS
HOPM 3KOJIOTUYECKOTO TTOBEAECHUS B OKPYKAOLIEN Cpee;
OCYIIECTBJIATh TOWCK HWH(popMamuu (GU3UIECKOTO COJSpKaHUS B
HNutepHere, camocTosTeNbHO (OPMYJIHMPYS TOUCKOBBIM  3aIpoc,
HAaXOJIWThb  MYTH  OMNPEIENEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
uHpOpMAIIM HAa OCHOBE MMEIONIMXCS 3HAHUM W JOMOJHUTEIBHBIX
UCTOYHUKOB;

UCIIOJIb30BaTh NIIPU  BBINOJHEHMM Y4Y€OHBIX 3aJaHU  HAay4YHO-
MOMYJISIPHYIO JTUTEPATYPY (U3UYECKOTO CONEpIKaHMs, CIPABOYHBIC
Marepuainbl, pecypchl ceth VHTepHEeT, BiaAeTh OpUEMAMHU
KOHCIIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHPOPMAIUA U3 OJIHOUN
3HAKOBOU CUCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIC TMCHMEHHBIE U YCTHBIE COOOIICHNS Ha OCHOBE
UH(GOPMAINH U3 HECKOJIBKUX MCTOYHUKOB (PU3MUECKOTO COJEpKAHUS,
myOJIUYHO MPECTABIIATh pe3yabTaThI MPOEKTHOM Win
UCCIIE0BATEIBCKON JIESITENIbHOCTH, MPU 3TOM IPaMOTHO MCHOJb30BaTh
U3YUYEHHBI MOHATUWUHBIA amnmapaT HM3ydaemMoro paszgena (Qu3uku u
CONPOBOK/JAaTh BBICTYIUICHUE MpPE3EHTalUeil ¢ y4éToM OCOOEHHOCTEH
ayIUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudgposnbie)
Konrpoabubie | IlpakTnyeckue
n/n NPOrpaMmsbl Bcero o0pa3oBaTe/ibHbIE
padoThbl padoThbl
pecypchl

Pa3znen 1. ®dusuka u €€ poJib B IO3HAHUHU OKPYKAKOLIEro MUpa

1.1 dusnka - HayKa 0 IPUPOJIE 2 bubnroreka [JOK
' K PHPOAL https://m.edso0.ru/7f416194
but6mmoreka [JOK
H R ° L https://m.edsoo0.ru/7f416194
. bu6nuoreka [IOK
1.3 E 2 1
CTECTBEHHOHAYYHBIH METO]T TIO3HAHUS oI e 416104
Hroro mo paszueny 6

Pa3nean 2. IlepBoHavaibHbIe CBeIeHNUSI O CTPOCHNH BelleCTBA

2.1 CtpoeHue BelecTBa 1 bubmorexa [JOK
' P B https://m.edso0.ru/7f416194
59 JIBr>keHue U B3aMMOACHCTBUE YaCTHI] 5 1 bubmorexa [JOK
' BEILECTBA https://m.edso00.ru/7f416194
bubnuoreka [IOK
2.3 Ar 2
PETATHDIC COCTOAMILT BeMectsa https://m.edso0.ru/7f416194
Hroro no pazgeny )

Pasznen 3. /IBuskeHue U B3aUMoIelicTBUE Tel

3.1 MexaHH4eCKOe ABHIKCHHC 3 Bubnuoreka [JOK



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

3.2 HHuepuus, Macca, IJIOTHOCTh 4 bubmorexa [JOK
' P, : https://m.eds00.ru/7f416194
bubmuorexa [JOK
3.3 Cuna. B 14
. BT https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U ra30B
41 Hasnenue. [lepenaya naBneHus: TBEPAbIMU 3 bubmoteka [JOK
' TeIaMU, JXHUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmmoreka [IOK
4.2 JlaBIICHHE KHKOCTH > https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
4.3 A 6
TMOCHEpHOE A1aBIeHHE https://m.edso00.ru/7f416194
44 JleficTBHE JXMAKOCTH U T'a3a Ha 7 bubmuorexa [JOK
' MOTPYKEHHOE B HUX TEJIO https://m.edsoo0.ru/7f416194
Hroro no pazneny 21
Pa3nen 5. PaGoTra 1 MOIIHOCTB. JHeprust
bubnuoreka [IOK
51 Pabora 1 mompmocTs 3 https://m.edso00.ru/7f416194
bubnuoreka [IOK
5.2 I1 5
POCTRIC MEXAHHIMBI https://m.edso00.ru/7f416194
bubnuoreka [JOK
5.3 M 4
CXAHHICCKAT SHEPTHA https://m.eds00.ru/7f416194
Hroro no pazgeny 12



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

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68
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8 KUIACC

KosmyecTBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uudpoBbIie
Ne ni/m P Konrpoabubie | IIpakTuyeckue (1ndpp )
NMporpaMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcsl
Paszges 1. TensioBble siBjIeHUst
bub6mmoreka [IOK
1.1 i 7
CTpocHue i ceoficTsa BelecTsa https://m.edsoo.ru/7f4181ce
bubnmmoreka [IOK
1.2 T 21 1 5
SILIOBHE HpOnecehl https://m.edsoo.ru/7f4181ce
Hroro 1o pazueny 28
Pa3znes 2. DiiekTpuyeckue ¥ MArHUTHbBIE SIBJICHUS
51 DJIEKTPUYECKUE 3apsibl. 3apsSKEHHbIE Tella 7 1 bubnnoreka [OK
' U UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmmorexa [JOK
2.2 [ToCTOSAHHBIN 2IEKTPUUECKUI TOK 20 2 7 httos://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIE SBIICHUS 6 1 1.5 bubmorexa [JOK
https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
2.4 2 4
JICKTPOMATHITHA HHYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10
- 68 4 14.5

[NPOTPAMME



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

9 KIIACC

KosmyecTBo yacos DJIEeKTPOHHbIE
HauMeHoBaHue pa3iesioB H TeM mudpoBbIe
Ne ni/m P Konrpoabubie | IIpakTuyeckue (1ndpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcsl
Pa3zgen 1. Mexanuuyeckue iBJEeHHSA
11 MexaHn4ecKOe JIBMKEHHUE U CTIOCOOBI €T0 10 1 bu6mmoreka [IOK
' OIIMCaHUs https://m.edsoo.ru/7f41a4a6
1.2 BzaumoeticTBue Ten 20 1 3 buémaorexa ITOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAHECHHS 10 3 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pazpen 2. Mexann4ueckue K0Je0aHUA U BOJHBI
bubnuoreka [IOK
2.1 M 7 3
CXAHHMUECKHE KOCOaHHA https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
2.2 M .3 8 1 3
CXAHHICCKHE BOJHEL. IBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3nen 3. DiieKTpOMArHMTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
DNEKTPOMarHUTHOE MOJIE U bubmuoreka [IOK
3.1 6 2
3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mno pazmeny 6



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

Pa3gen 4. CBeToBBI€ ABJICHUSA

4.1 3aKoHBI pacCIpOCTPAHEHHUS CBETA 6 2 bubmorexa [JOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2
JInH3BI ¥ OITUYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
4.3 Paznoxxenne 6enoro cBeTa B CEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pa3pen 5. KBanToBble iBJIeHUSA
bubnmmoreka [IOK
5.1 Hcnyckanue u MorJIoneHne CBeTa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
5.2 C 6 1
TPOCHIE ATOMHOLO Spa https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
5.3 A 7 1
ACPHEIC Podicint https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
Pa3nen 6. [loBTopuTenbHO-0000 a0 NI MOYJIb
6.1 [ToBTOpeHue u o0oOIIeHNE COAEepIKAHUS 9 2 bubnuoreka [JOK
' Kypca pu3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
BIIEE KOJIMYECTBO YACOB II
ObIl O CTBO HACOB I1O0 102 97

[NPOTPAMME



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

ITIOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC

Ne
/o

Tema ypoka

KoauuyecTBo 4acoB

Bcero

KonTpoJbHubie
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

®du3rka — HaykKa O IPUPO/IE.
SBnenus npupoapl. Pusznyeckue
SBJICHUS

MexaHndeckue, TCIUIOBEIE,
ANEKTPUYECKUE, MAaTHUTHBIC,
CBETOBBIC, 3BYKOBBIC SIBIICHHSI

duszndeckre BeIMYNHEI U HX
H3MCPCHUC

Ypok-uccienoanue "N3mepenne
TEMIEPaTyphl MPU TOMOIIH
XKHUAKOCTHOTO TEPMOMETpA U
JaTUYNKA TEMIIEPATyphl"

Kak ¢usuka u qpyrue
€CTECTBEHHbIEC HAYKH U3Y4alOT
npuponay. EcrecTBeHHOHay4YHbIN
MeTo 1 mo3Hanus. OnucaHue
(bU3HYECKUX SIBICHUN C TIOMOIIIHIO
MoJenei

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

Ypoxk-uccnenosanue "[Iposepka
TUIIOTE3bI: JATbHOCTD MOJIETA



https://m.edsoo.ru/ff09f72a

HIapHKa, MyIeHHOTO
TOPU30HTAIEHO, TEM OO0JIbIIE, YeM
OoJb1Ie BbICOTA ITycKa"

Crpoenue BemiectBa. OMBITHI,

7 JIOKA3bIBAIOIIE IUCKPETHOE buGnnorexa LIOK
https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
8 JIBM>KeHHe 4acTHII BEIeCcTBa bubmorexa LOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoBanre «OMNbITHI MO
9 HaOJIFOIEHUIO TEILIOBOIO
pacIIupeHus Ta30B»
10 ArperaTHble COCTOSIHHS BEIIECTBA
B3anmocBs3b Mex Ty CBOMCTBAMU
BEIIIECTB B Pa3HBIX arperaTHbIX
11 COCTOSTHHSIX U UX bubmorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OcobeHHOCTH arperaTHbIX
COCTOSTHUM BOJIbI
MexaHudeckoe ABUKEHHUE.
12 PaBHOMEpHOE M HEpaBHOMEPHOE buomiorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBIDKCHHE
bubnuoreka [JOK
13 Cropocte. Eaunuust cropocTH https://m.edsoo.ru/ff0a079c
14 Pacuer nytu ¥ BpeMEeHU JABUKCHUS bromiorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. 3akoH UHEPLUH. bubmmoreka [IOK

B3anmopelictBre Te KaKk IIpUYMHa

https://m.edsoo.ru/ff0a0c10



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

N3MCHCHUA CKOPOCTHU IBUIKCHHUA
TCII

16

IlnotHOCTH BemiectBa. Pacuer
Macchl ¥ 00beMa Telia mo ero
IJIOTHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0a0fee

17

JlaGopartopnas pabota
«Omnpenenenue MIOTHOCTH
TBEPAOTO TEIa»

18

Pemrenue 3aga4q mo teme
"ITnoTHOCTE BemecTna"

bubnmmoreka [IOK
https://m.edsoo.ru/ff0al23c

19

Cuia Kak XapakTepuCTHKa
B3auMoaercTBua Tea. Cuia
ynpyroctu. 3akoH ['yka

20

JlaGopaTtopHnast padota «M3ydyeHue
3aBHCHUMOCTH PACTSKECHUS
(medopmariyin) mpy>KMHBI OT
MPUIIOKEHHOM CHIIBI

21

SIBnenne tarorenus. Cuia TSHKECTH

22

CBs13b MEX1y CHIION TSAXKECTH U
Mmaccoli Teia. Bec Tena. Pemenne
3a7a4 o teme "Cuia Tsokectu"”

bubnuoreka [IOK
https://m.edsoo.ru/ff0al778

23

Cuna TspKecTH Ha Ipyrux
maHerax. Gusnyeckue
XapaKTEPUCTUKH TJIAHET

Bubnuoreka [IOK
https://m.edsoo.ru/ff0al1502

24

N3mepenue cun. Junamomerp

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0al8cc



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

25

Bec Ttena. HeBecoMocCTh

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0al778

26

CrnoxeHue IByX CHIL,
HAIIPaBJICHHBIX 10 OJTHOM IIPSMOIA.
PaBHOelicTBYIOIIAS CHIT

bubmuorexa [JOK
https://m.edsoo.ru/ff0ala70

27

Pemmenue 3aga4q mo teme
"PaBHoaelicTByrOmAas cui'

28

TpeHI/Ie CKOJIBXXCHUA U TPCHHUC
nokosi. TpeHue B npupojie u
TEXHUKE

bubmmoteka [IOK
https://m.edsoo.ru/ff0alb9c

29

JlaGopaTtopHnast padora «3ydeHue
3aBHCHUMOCTH CHJIBI TPEHUS
CKOJIbXKCHUS OT CHJIBI JaBIICHHS U
XapakTepa COMPUKACAIOIIMXCS
TIOBEPXHOCTEH

bu6nuoreka [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3a1a4 Ha onpeneneHne
PABHOJCHCTBYIOLLIEN CUIIBI

31

Pemenue 3agau no remam: «Bec
Tenay, «['paduyeckoe
u300paxkeHue cuim», «CHITbI,
«PaBHOAEUCTBYIOIIAS CHIDY

bubnuoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KonTponpsHas paboTa no temam:
«MexaHn4ecKoe JBH)KECHUEY,
«Macca, IIIIOTHOCTBY, «Bec Tenay,
«['padpuueckoe n300pakeHue cum,
«Cuipi»

33

Hasnenne. CriocoObl yMEHbIICHUS

Bbub6nuoreka [JOK



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

" YBCIIMYCHHA OABJICHUA

https://m.edsoo.ru/ff0a20a6

JlaBiienue raza. 3aBUCUMOCTD

bubmuorexa [JOK

34 aBJIe aza oT 00bEMa,
FABIICHILL T TOOeM https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Tlepenaua nasiaeHusa TBEPALIMHU
35 TGJ‘II;I\)/III/I >1<1§ KOCTSIMH U fa3aMH bubmiorexa LIOK
> KU ’ https://m.edsoo.ru/ff0a25b0
3akou [Tackains
aBJICHHE B KUJIKOCTH H Tase,
36 iIBISBaHHOC eﬁiITBHeM CUJIBI bubmmorexa OK
a https://m.edsoo.ru/ff0a2718
TSOKECTH
Pemrenue 3agayq mo reme
37 «/JlaBieHre B *KUJIKOCTH M ra3e bubmorexa [JOK
. ’ https://m.edsoo.ru/ff0a2826
3akoH [Tackamnsay
bubnuoreka [IOK
38 Coo0mraronuecs cocybl
Harort e https://m.edsoo.ru/ff0a2970
39 T'unpasnuueckuii mpecc bubnnorexa LIOK
AP p https://m.edsoo.ru/ff0a3136
40 Manowmertpel. [lopiineBoit
JKUJKOCTHBIN HAcocC
Atmocdepa 3emun. [TpuunHel
CYILECTBOBAHUS BO3 HOU
41 o}él:noqxn 3emiau 3;3y;clHMOCTL bubnnorexa LIOK
' https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO JaBJICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
42 Bec Bozmyxa. AtmMmocdepHoe bubnmoreka [JOK

JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

N3mepenune armochepHOTO

bubmuorexa [JOK

43 nasnenus. Oneit Toppudennu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTH aTMOC(EPHOTO
44 JTABJICHUS OT BBICOTHI HaJl YDOBHEM buGnnorexa LIOK
https://m.edsoo.ru/ff0a2fc4
MOps
45 bapomerp-anepoun. AtmocdepHoe bubnnorexka HOK
JTABJICHUE HA Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemmenue 3aga4q mo reMme
"AtMmochepHoe naBieHue"
JleicTBHE JXKUAKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEJIO. bubmorexa HOK
https://m.edsoo.ru/ff0a3276
ApxumMmenioBa cuia
JlaGopaTtopnas pabota
48 «OmnpeneneHre BhITAIKABAIOIIECH bubnmnoreka [JOK
CHWJIBL, IEMCTBYIOLIEH Ha TEJO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUAKOCTbH)»
JlaGopatopHas paboTa 1o Teme
«HccnenoBanre 3aBUCUMOCTH Beca
49 Tena B BOJAE OT 00bEMa bubnnorexa LIOK
. https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOH B )KHJIKOCTh YaCTH
Tema»
bubnuoreka [IOK
>0 llnapatite Ten https://m.edsoo.ru/ff0a3a96
Jlaboparopnas paboTa
51 "KoHcTpynpoBaHue apeomMeTpa Win

KOHCTPYHUPOBAHUE JIOJAKU U
oIpenesneHue eé



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

rpy3onoasémMHocTH"

52

Pemenne 3amag mo Temam:
«IInaBanue cynos.
Bo3nyxomnaBanuey, «JlaBnenne
TBEP/IBIX TEJN, )KUJIKOCTEH U Ta30B»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3654

53

Mexanudeckas pabora

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

54

MomuocTts. ExuHuIer MOIITHOCTH

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

55

VYpok-uccnenoanue "Pacuér
MOIIHOCTH, pa3BUBAEMOU MPHU
noanLéMe 1o JiectHuie"

56

IIpoctbie MexaHnu3mbl. Poiyar.
PaBHOBecue cui Ha peiyare

57

KonTponbeHas paboTa o teme
«JlaBneHue TBEp/bIX Tel,
AKHUJIKOCTEH U ra3zony /
Bcepoccuiickas npoBepoyHas
pabota

58

PezepBHblit ypok. Pabora c
TEKCTaMHU 110 TeMe «JlaBieHue
TBEPABIX TEJN, KUAKOCTEH U Ta30B» /
Bcepoccuiickas npoBepoyHas
pabota

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a4ffe

59

Pbruaru B TexHMKe, OBITY U
npupoae. JlaboparopHast pabota
«HccnenoBanue ycnoBui

0.5

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



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e

PAaBHOBCCHA pblyara»

60

Pemenne 3amau mo teme «YCiI0BUSA
paBHOBECHS pbIyara»

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

61

KoaddunuenT moseznoro
JeHCTBUS MeXaHHU3Ma.

JlabopaTtopHnas pabora «3mepenue

KII/] HakIOHHOM TIIOCKOCTH

0.5

62

Pemenune 3amay mo reme "Pabora,
motrHocTh, KITI"

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

63

MexaHuueckas SHeprusl.
Kunernueckas 1 noTeHIMaIbHAS
SHEprus

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

64

3aKOH COXpaHEHHUsI MEXaHUYECKOM
SHEPTHH

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

65

YPOK-3KCIIEpUMEHT T10 TEME
"OKCcTIepUMEHTAIBHOE
OIpe/eNICHuE N3MEHEHUS
KUHETUYECKOHN U TMMOTEHIMAILHOM
SHEPTUM MpPU CKaTbIBAaHUH TEJIa IO
HaKJIOHHOM ITNIOCKOCTH"

66

KonTtponpsHas paboTa o teme
«PaboTa 1 MOIIIHOCTh. DHEPTHsD»

67

PezepBHblit ypok. Pabora c
TEKCTaMU 110 TeMe "MexaHuuecKkoe
nBmkenue"

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a4ee6

68

PesepBHbiii ypok. Pabora c



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

TexcTamu 1o teme "Pabora.
MormtHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

12




8 KUIACC

KosmyecTBo yacos DJIEeKTPOHHbIE
Ne Jlara nudpoBLIE
Tema ypoka Kontpoabusbie | IlpakTnueckue p
n/n Bcero u3ydyeHusi | odpa3zoBaTejbHbIE
padoTsbI padoTsbl
pecypcsbl
OCHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KMHETHYECKO N 1 bubnnorexka HOK
TEOPUH U UX OTIBITHBIE https://m.edso0.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mMep aTOMOB M MOJICKYJT 1
Monenu TBEpAOTO, )KUJIKOTO U
. bubnuoreka [IOK
3 ra3z000pa3HOro COCTOSTHUH 1
https://m.edsoo.ru/ff0a540e
BelIeCcTBa
OOBsicHEHHEe CBOKCTB TBEPJIOTO,
KUAKOTO U ra3000pa3HOro
4 COCTOSIHHUH BeEIIECTBA HA OCHOBE 1
MOJIOKEHUN MOJIEKYIISIPHO-
KUHETUYECKOW Teopuun
5 Kpucrannuueckue u amopdusie 1 bubnmnoreka [JOK
Tela https://m.edso0.ru/ff0a5800
6 CMaunBaHue M KanWUISIPHOCTb. 1 bubmmoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edso0.ru/ff0a5530
7 TermnoBoe paclIupeHHe U CKaTUE 1 bubmmorexa LOK
p p https://m.edsoo.ru/ff0a5a26
8 Temmneparypa. CBsi3b TEMIIEpATYPHI 1



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

CO CKOPOCTBIO TCIIJIOBOTO
JBHXCHUSA 4aCTHUI

TEMJIOEMKOCTH BerecTna"

9 Buytpennss sHeprus. CriocoOsr bubmoreka [JOK
W3MEHEHHUs BHYTPEHHEN YHEPTUH https://m.edsoo.ru/ff0a5c60

bu6mmoreka [IOK

10 Brget Temuonepean https://m.edso0.ru/ff0a6412
Ypok-koHpepeHus
"IIpakTHUECKOE UCIIOIB30BAHUE

11 TETIJIOBBIX CBOMCTB BEIIECTB U bubmorexa HOK

https://m.edsoo.ru/ff0a65c0
MaTepHuasoB B IEIX
sHeprocoepekeHus"

12 KonnuectBo TemnoTel. Y nenbpHast bubmorexa [JOK
TEIJI0EMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIUIOBOTO OaslaHca.

13 TermmooOMeH 1 TeImIoBoe bubmorexa HOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopatopHas paboTa

14 "UccaenoBaHue SABJIEHUS bubnuoreka [IOK
TEII000MEHa MPU CMEIIMBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOJHOM U ropsyeit Boabl"

Pacuer konuyecTBa TEIUIOTHI,

15 HEO0OXO0IMMOTO JIJIsl HArPeBaHUS
TeJa U BBACTSIEMOTO UM MPHU
OXJIAXKICHUH
Jlaboparopnas paboTa ) BuGmiorexa LIOK

16 "OnpeneneHue yenbHOMu

https://m.edsoo.ru/ff0a6bb0



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIuBa. Y ieinbHas bubmmoreka [JOK
TEIJIOTa CTOPAHMS https://m.edsoo.ru/ff0a7b5a
[InaBneHne n oTBEpACBaHNE

18 KPUCTAJUIMYECKUX TE. Y AebHas buGnnorexa LIOK

https://m.edsoo.ru/ff0a71d2
TETUIOTA TUIABJICHUS
JlaGopartopnas pabota
19 "OnpeeieHne yIeIbHOW TETIOTHI bubmorexa LOK
. https://m.edsoo.ru/ff0a72fe
TJTABJICHUS JTh/1a

20 [TapooOpazoBanrie U KOHICHCAIIHS. bubnmnoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenpuas terwiora
napoo0Opa3zoBaHus U KOHJCHCAIIUH.

21 3aBHUCHMOCTD TEMITEpPaTyphl bubmmorexa [IOK

https://m.edsoo.ru/ff0a786¢
KUIIEHUS OT aTMOC(EPHOTO
JTaBJICHUS
BrnaxHocTh Bo3ayxa.

99 JlaGopatopHas paboTa bubnuoreka [JOK
"OnpezneneHne OTHOCUTENbHON https://m.edsoo.ru/ff0a7628
BJIQYKHOCTH BO3yxa"

93 Pemenue 3a1au Ha onpeieneHme
BJIQXKHOCTH BO3/IyXa
[IpuHIMIBI PaOOTHI TETLIOBBIX

24 nsurareneif. [lapoas TypOuHa.

JIBurarens BHyTPEHHETO CTOpaHUs
KII/] TerymoBoro ABUTATEIS. Bumiorexa LIOK
25 TerutoBbIe IBUTATENN U 3aIIUTA

OKpYKaroIleu cpeibl

https://m.edsoo.ru/ff0a7c7c



https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsI U IIPEBPALLICHUS
OHCPI'YH B TCIJIOBBIX IMPOLECCAX

27

[ToaroTroBka K KOHTPOJIBHOU
pabote o Teme "TemnoBbie
sByieHus. VI3MeHeHne arperaTpx
COCTOSHMH BemecTna'

bubmuorexa [JOK
https://m.edsoo.ru/ff0a83f2

28

Kontponbnas paborta no teme
"TeroBrle sBieHnsa. U3Menenne
arperaTHbIX COCTOSIHMI BemlecTa'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanusd Ten. [[Ba pona
AIEKTPUIECKUX 3apSI0B

30

Ypok-uccienoBanue
"OnexTpusanus Tea UHAYKIUEH 1
MIPU COMTPUKOCHOBEHUM"

31

B3aumopeiicTBue 3apsKEeHHBIX Te.
3akoH Kynona

bubnuoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

aﬂeKTpI/I‘leCKOG TI0JIC.
HaHpH)KeHHOCTL QJICKTPUYICCKOTO
ITOJIA. HpI/IHI_II/IH CYIICPIIO3NTTNHN
QJICKTPUYICCKUX nojeu

bubnuoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenn QJICKTPUYCCKHUX 3apAa0B.

OnemeHTapHblil 3apsaa. CtpoeHue
aToma

34

[IpOBOIHUKH U TUDTEKTPUKH.
3aKOH COXpaHEHHUS
3JIEKTPUYECKOTO 3apsiia

Bubnuoreka [JOK
https://m.edsoo.ru/ff0a8ef6



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6

Pemenue 3ana4 Ha npuMEHEHUE

bubmuorexa [JOK

35 CBOMCTB 3JIEKTPHUYECKHUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNeKTpUUYECKUi TOK, YCIOBUS €ro

36 cymectBoBaHus. VcTOUHUKH bubmmorexa LOK

https://m.edsoo.ru/ff0a95a4
AIIEKTPHUYECKOTO TOKA
37 JlecTBUS SIIEKTPUUECKOT0 TOKa bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "JleiictBue

38 AIEKTPUIECKOTO TOJISI Ha 1
MPOBOJTHUKHU U TUAIEKTPUKHU"

39 DJIEKTPUYECKHUI TOK B MeTasuiax, bubnmnorexka [HOK
JKAJIKOCTSIX M razax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas uenb u eé
COCTaBHBIE YaCTH
Cuna Toka. JlabopaTopHas padora

41 "M3mepeHue u peryaupoBaHue 0.5 bubmorexa HOK

" https://m.edsoo.ru/ff0a8bd6
CHUJIBI TOKA
DJEeKTpUUECcKOe HallpsKEHHE.

42 Bonbr™merp. JIabopatopHas pabora 05 bubnuoreka [JOK
"M3MepeHue U peryJupoBaHue https://m.edsoo.ru/ff0a%e14
HanpspkeHus"

ConpoTHuBiIeHUE TPOBOTHUKA.
43 yILGJI;)LHOC COHpOTEBJICIi[I/IC bubnnorexa LIOK
https://m.edsoo.ru/ff0aa738
BEIIIECTBA
44 JlaGopatopHas paboTa 1 bu6mmoreka [JOK

"3aBUCUMOCTD AJIEKTPUUECKOTO

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

CONIPOTHUBJICHUA ITPOBOAHUKA OT
€T0 UIMHBI, IIOIIagu MOMCPEYHOro
cedeHus u Marepuaina"

3aBHCHMOCTH CUJIEI TOKA OT

bubmmoteka [IOK

45 HANpKEHus. 3aKon Oma Juts https://m.edsoo.ru/ff0aa44a
y9acTKa IerH T '
JlabopaTopHas pabota
"HccnemoBanne 3aBUCUMOCTH CHJIBI BuG 10K

nOJIMOTEeKA

46 TOXE, MAYIIETO HEPes peserop, ot https://m.edsoo.ru/ff0aa04e
COMNPOTHBJICHUSI PE3UCTOPA T '
HaIpsDKEHUs Ha pe3ucrope”
ITocinenoBaTenpHOE U

47 napajieIbHOE COCTMHECHUS
MIPOBOJAHHUKOB
JlaGopaTtopnas padora "IIpoBepka

48 MpaBuJIa CJIOKEHUS HAIPSKEHUI bubnmnoreka [HOK
IIPU MOCIIE0BATEIIBHOM https://m.edsoo.ru/ff0aaas8
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopatopHnas pabora "IIpoBepka

49 IIpaBWJIa I CUJIBI TOKA ITPH bubmuoreka [JOK
napajuleIbHOM COEIUHEHUN https://m.edsoo.ru/ff0aadle
pe3ucTopos"
Pemenue 3ana4 Ha npuMEHEHUE Bu6 LIOK

noIMoTeKa

>0 3aKOHa OMa JUIs pasIiHOro https://m.edsoo.ru/ff0aaf8a
COEIMHEHHMS TIPOBOIHUKOB T '

51 PaGoTta u MOIIHOCTh Bubnuoreka [JOK

QJICKTPUYCCKOT'O TOKA. 3akoH

https://m.edsoo.ru/ff0ab124



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124

[xoyna-Jlenna

Jlaboparopnas pabota

bubmuorexa [JOK

52 "Onpenenenne pabOTH U _
MOIIHOCTH SMEKTPHEECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DNEeKTPUYECKUE 1IETTH 1

53 MOTPEOUTENN NEKTPUUECKON bubnnorexka HOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbBIKaHUE

54 [TocTosiHHBIE MAarHUTHI, UX
B3aUMOIEHCTBUE

55 VYpok-uccnenoanue "N3yuenue bubnmnorexka [HOK
M0JIEH MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnauTHO€e nosie. MarHuTHOE ToJie

56 3eMIIM U €ro 3HaueHue U KU3HU Bubmorexa ITOK
3 Jerie https://m.edsoo.ru/ff0acOba
[ToaroToBka K KOHTPOJIBHOM
pabote 1o Teme "DieKTpudecKue

57 3apsabl. 3apsHKEHHBIE TENla U UX ﬁt?[i?E;T:;ZSS/I:anb Pc
B3auMoiercTBUs. 110CTOSTHHBIN T '
AIEKTPUYECKU TOK"
KonTponpeHas paboTa 1o teme
"DnexTpuuecKue 3apsabl.
3apsKEHHBIE TENAa U UX

58 B3aumoercTsus. [1oCcTOSIHHBII bubnnorexa LIOK

ANIEKTPUUYECKHH TOK" /
Bcepoccuiickas npoBepoyHas
pabora

https://m.edsoo.ru/ff0abea8



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

59

PesepBHblii ypok. Pabora c
TekcTamu 1o TeMe "TlocTosTHHBIH
AIIEKTPUUYECKHHA TOK" /
Bcepoccniickas npoBepoyHas
pabota

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

60

OmneiT Dpcrena. MarautHoe moJie
AJIEKTPUYECKOTO TOKa MarHuTHoe
I1I0JIC KaTylIKH1 C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld2

61

[IpuMeHeHue 3eKTPOMarHiToB B
texHuke. Jlaboparopnas padora
"N3ydeHue neicTBUS MarHUTHOTO
10JI Ha MPOBOJIHUK C TOKOM"

0.5

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DeKTpoiBUTATENb IOCTOSIHHOTO
Toka. Micnonb3oBanue
UIEKTPOABUTaTesIell B TEXHUYECKUX
YCTpPONCTBAaX M Ha TPAHCIOPTE.
Jlaboparopnas paboTa
"KoHCTpynpoBaHUE U U3y4EHHE
paboThI 1eKTpoABUTaTess"

bubnuoreka [IOK
https://m.edsoo.ru/ff0ac86c

63

Omnbitel @apagest. 3akoH
3JIEKTPOMArHUTHOW MHYKIUH.
[IpaBuno Jlenua

64

DnektporeHeparop. CrocoOb
MIOJIy4YEHUS WIEKTPUIECKON
SHEpPruu. DIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX UCTOYHHUKAX
SHEPruu



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

[ToaroroBka Kk KOHTPOJIBHOMN
65 paboTe 1o Teme "DIEeKTpHUECKHIE U
MAarHUTHBIE SIBJIEHUS"

KoHnTponrHas padorta 1o Teme
66 "DNEKTpUUECKUE U MAarHUTHBIC
sBICHUS"

bubnuorexa [JOK
https://m.edsoo.ru/ff0acb14

Pesepsubiit ypok. Pabora ¢
67 TekcTaMu 110 TeMe "TeruioBeie
saBJeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accbe

PeseprHbIit ypok. PaboTa ¢
68 TEKCTaMU 110 TeMe "MarauTHele

sBJeHus"

OBILIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

14.5



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

9 KIIACC

KosmyecTBo yacos DJIeKTPOHHbIE
[
Jlj;-n Tewa ypoka Bcero Kontpoabnbie | Hpakrireckue fllj;:el{l/lﬂ :)I;I[?;l;zi:fenbﬂme
padoTsbI padoTsbl peCypesI

1 MexaHnndeckoe IBMKEHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera.

2 OTHOCHUTETHHOCTH MEXaHUYECKOTO 1 brbmmorexa LOK

https://m.edsoo.ru/ff0ad474

JBUKECHUS

3 PaBHOMEpHOE NPSAMOJIUHEHOE 1 bubnmnoreka HOK
NBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHoOe npsMoJIMHENHOE

4 nBikeHne. CpeaHsiss 1 MTHOBEHHAs 1
CKOPOCTh

5 [IpsimosmHENTHOE PaBHOYCKOPEHHOE 1 bubnuoreka [JOK
JIBHKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopoCTb NMPSIMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JBH>KEHHS. 1
I'padux ckopoctu
JlaGopatopHas pabota

7 "Onpenenenne yCKOpeHus Tena Ipu 1 1 bubnuoreka [JOK
PaBHOYCKOPEHHOM JIBKEHHH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM T10cKoCcTH"

8 CBoboanoe nagenue ten. OnbITh 1



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

Tanunes

PaBHOMEpHOE IBHKEHHE 11O
okpyxHocTu. Ilepron n gacrora

bubmuorexa [JOK

o oOpanienus. Jluneitnas u yrioBas https://m.edsoo0.ru/ff0ael76
CKOPOCTH
10 LleHTpOCTpEeMHTEITHPHOE YCKOPCHHE
11 [IepBsiii 3ak0oH HeroToHa. Bekrop bubnnorexka HOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HproToHa. bubnmnoreka [JOK
PaBHOfelicTBYIOIIIASA CHITa https://m.edsoo.ru/ff0ae72a
13 Tpertwnii 3akon HproToHA. bubamnorexka HOK
Cyrnieprio3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1a4 Ha TpUMEHEHUE bubanoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyroeti. 3akor yka https://m.edSO(])—.I ru/ff0aeca2
16 Pemenue 3agau no teme «Cuna
YIPYTOCTH
JlaGopaTopnas pabota
17 «OHpIG):I[e(J)'II::HI/Ie I))Ke6:TKOCTI/I bubnnorexa LIOK
https://m.edsoo.ru/ff0aee28
MIPYXUHBDY
bubmuorexa [JOK
18 Cuna petis https://m.edsoé.I ru/ff0af738
19 Pemienne 3ama4 mo reme «Cuma Bbubnuoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas paboTa bubnmoreka [JOK



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

"Onpenenenne KodppuiueHTa
TPEHUS CKOJIbXKEHUs"

https://m.edsoo.ru/ff0af8be

21

Pemenne 3agau no teme "3aKOHBI
Hprorona. Cuna ynpyroctu. Cuina
TpeHus"

bubnuorexa [JOK
https://m.edsoo.ru/ff0afb8e

22

CI/I.]'Ia TSAKCCTHU U 3aKOH BCCMI/IpHOFO
TATOTEHUS. Y CKOpEeHHE CBOOOHOTO
naJcHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af044

23

VYpoxk-koHpepennus "JIBmxenne
TEJ BOKpPYT T'PaBUTALMOHHOTO
nentpa (ConHedHas cucTema).
lNanaktuxn"

24

Pemenue 3agaq nmo teme "Cuiia
TSOKECTH U 3aKOH BCEMUPHOTO
TArTOTEeHUS"

bubnuoreka [IOK
https://m.edsoo.ru/ff0af5f8

25

IlepBas kocMHuuecKast CKOPOCTb.
HesecoMocTb 1 eperpys3ku

bubnuoreka [IOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBecue MaTepuanbHOI TOUKH.
AGCOmOTHO TBEPIOE TEIO.
PaBHOBecue TBEpAOIO TEIA C
3aKpEIUIEHHON OCBIO BPAILICHUS.
MowmeHT cunsl. LleHTp TsKeCTH

bubnuoreka [IOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBecue MaTepuanbHOM TOUYKH.
AOGCOmIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKPEIUIEHHOM OCHIO BPAILLICHHUSL.
MowmenT cunsl. LleHTp TsKECTH



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

Pemenue 3a1a4 mo reme "MoMeHT

Bbubnuoreka [JOK

28 cunbl. Llentp TsoxecTn" https://m.edsoo.ru/ff0b02b4
[MoaroToBKa K KOHTPOJILHOU paboTe

29 1o reme "MexaHuueckoe bromiorexa LIOK

. https://m.edso0.ru/ff0b0408
nBmkenue. Bzaumonericteue ten"
KonTtponsHas paboTa o teme
30 "MexaHN4eCKO€e IBKEHHUE. bubmorexa HOK
. https://m.edsoo.ru/ffOb06ec
Bzanmoneiictue ten"
Nmnynec Tena. UMmynbsc CUbL.

31 3aKOH COXpaHEHHS UMITYJIbCA. bubnmnoreka HOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOCHCTBUE

32 Pemenne 3aga4 mo teme "3akoH bubmuorexa [JOK
COXpaHEHUs uMIyJbca" https://m.edsoo.ru/ff0b096¢c

33 VYpoxk-koHpepenus "PeakTuBHOE
JBU>KEHUE B TIPUPOJIE U TEXHUKE"

bubnuoreka [IOK

34 Mexanunueckasi paboTa U MOLTHOCTb https://m.edsoo.ru/Ff0b0a84

35 PabGoTta cuBI TSODKECTH, CHIIBI bubnuoreka [IOK
YIPYTOCTH U CHUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopatopHas pabota
«Omnpenenenne padbOTHI CUIIBI

36 TPEHMSI IPU PABHOMEPHOM
JBUKEHHUH TeJa 10 TOPU30HTATBHON
TTOBEPXHOCTH

37 CBsI3b 3HEPrUH U pabOTHI.



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

IToreHnmaneHas dHEprus

Kunernueckas sneprus. Teopema o

bubmuorexa [JOK

38
KMHETUYECKON YHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKe
40 JlabopaTtopHnast pabota «3ydeHue bubmuotexa [JOK
3aKOHA COXPAHEHHMS SHEPT U https://m.edsoo.ru/ff0b12fe
41 KonebarensHOE IBMKEHUE U €TO bu6mmoreka [IOK
XapaKTePUCTUKHU https://m.edso0.ru/ff0b1858
3aTyxarone KojacOaHus.
42 BHIZX iHLIe KoJIeOaHMs bubmorexa HOK
YA ’ https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MaremaTuueckuid U IPYKUHHBIN
MasITHUKHU
VYpoxk-uccienoBanue «3aBUCUMOCTb
44 1epro/ia KojieOaHUH OT KECTKOCTU bubmorexa [JOK
PHOA https://m.edsoo.ru/ff0b197a
IPYKHHBI U MacChl Tpy3a»
45 [IpeBpaienue sHeprun Mpu
MEXaHHUYECKUX KOJIeOaHUsIX
JlaGopaTopHas paborta
46 «On I; GHIZBHI/IGI‘)-IaCTOTbI H TIepUoJa bubmorexa HOK
e N pHOA https://m.edsoo.ru/ffOblaec
KoJeOaHu PYKMHHOTO MasiTHUKa
JlaGopatopHas pabota «IIpoBepka
47 HE3aBUCHUMOCTH MEepUOIa bubnmoreka [JOK

KoJnebaHuil Tpy3a, MOABEIICHHOTO K
HUTH, OT MAacChl Ipy3a»

https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BosiHbl. CBOWCTBA
MeXaHU4YeCcKuX BOJH. [IpononbHbIe
Y TIOTIEPEYHbBIE BOJTHBI

bubmuorexa [JOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepeHIus
"MexaHU4eCKHe BOJIHBI B TBEPIOM
tene. CelicMuuecKre BOJTHBI"

50

3Byk. PactipocTpanenue u
OTpa’keHHE 3ByKa

o1

Ypoxk-uccnenosanue "HabmroneHue
3aBHCHUMOCTH BBICOTHI 3ByKa OT
9acTOTHI"

52

['pomMKOCTb 3BYKa U BBICOTA TOHA.
AKyCTUYECKHI PE30HAHC

53

VYpoxk-koHpepennus "YabTpa3ByK u
nH(}pa3ByK B MPUPO/JIE U TEXHUKE"

bu6nuoreka [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka kK KOHTPOJILHOH paboTe
110 TeMe "3aKOHBI COXPaHEHHUS.
MexaHunueckue KojaeOaHus 1
BOJIHBI"

bubnuoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTtponsHas pabota no teme
"3aKOHBI COXpaHEHUS.
MexaHnn4deckue Kouebanus u
BOJIHBI"

56

DNEKTPOMarHUTHOE MOJIE.
DNEKTPOMarHUTHbIE BOJIHBI

Bbubnuoreka [JOK
https://m.edsoo.ru/ffOb2abe

S7

CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

Ypok-konpepenmus "llkana
OJICKTPOMArHUTHBIX BOJIH.

58 Hcnons3oBanne bubmmorexa [IOK
https://m.edsoo.ru/ffOb2fe6
AJIEKTPOMATrHUTHBIX BOJIH JJISI
COTOBOM CBsI3U"
VYpoxk-uccnenosanue "N3ydenne
. bubnuoreka [JOK
59 CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C
| https://m.edsoo.ru/ff0b2c6¢c
TTOMOTIIHI0 MOOHMIIBHOTO TenedoHa
Pemenne 3a1a4u Ha onpeieneHue
60 4acTOTHI U JUIMHBI
AIIEKTPOMArHUTHOU BOJTHBI
DneKTpoMarHuTHas IPUPOIa CBETA.
61 Cko TOI():TL cBeTa BOHIIJ)OJI:LIe bubnmorexa [IOK
P ' https://m.edsoo.ru/ff0b31d0
CBOJCTBA CBETA
Hctounuku ceta. [IpsmonuHeitHoe
bubnuoreka [IOK
62 pacnpocTpaHEeHHE CBeTa. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
Connua u Jlynsl
3aKoH OTpakeHUsI CBETA. 3epKaa.
63 PemeHI/Iep3a adJ Ha I I/IMCHCI:I)—II/IC bubmiorexa LOK
a p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKEHHsI CBETa
64 [Ipenomnenue ceera. 3akoH bubmuoreka [IOK
IIPEIOMIICHHS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpPEHHEE OTpAKEHUE
65 cBeTa. Mcrnonap30BaHuE MOJTHOTO bubmuorexa [JOK
BHYTPEHHETO OTPAKECHUS B https://m.edsoo.ru/ffOb3c5c
OIITHYECKUX CBETOBOIAX
66 Jlaboparopnas paboTa



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

"HccnenoBaHue 3aBUCUMOCTH yIiia
IPEJIOMIIEHHUs] CBETOBOTO JIyda OT
yria MaJieHusl Ha TpaHuie "BO3ayX-

"nn

CTCKJIO

Ypok-koHpepeH1us
"M cronp30BaHue OJIHOTO

67 BHYTPEHHETO OTPaXKEHHUS:
CBETOBO/IbI, OTITHKOBOJIOKOHHAS
CBSI3p"
bubnmmoreka [IOK
68 JIun3el. OnTudeckast cuia JIMH3bI httos://m.edsoo.ru/fOb3f2c
69 [TocTpoenue n3o0pakeHuil B bubnmnoreka HOK
JUH3aX https://m.edsoo.ru/ffOb444a
JlaGopaTtopnas pabota
20 "Onpenenenue GOKyCHOTO bubnnorexka [JOK
PacCTOSIHUS ¥ ONTUYECKOUN CHUIIBI https://m.edsoo.ru/ff0b4206
coOuparorei TUH3bI"
71 Ypok-koHpepenmus "OnTudeckue bubnmnoreka [JOK
JMH30BbIEe TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
79 I'ma3 kak ontuyeckas cuctema. bubmorexa [JOK
3penue https://m.edsoo.ru/ff0b4684
73 Ypok-kondepenius "JledexTs
3penus. Kak coxpanurts 3peHue"
Paznoxxenne 6enoro cBeTa B CIIEKTP.
74 OnbiTel HhtoToHa. CrioxkeHnue bubmuorexa [JOK

CIIEKTpaJIbHBIX LIBETOB. Jlucnepcus
cBeTa

https://m.edsoo.ru/ff0cOf4c



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

Jlaboparopras pabota "ONbITE 1O
Pa3I0KEeHUIO OETIOTO CBETA B CIIEKTP

75 Y BOCHPUSATHIO LIBETA IIPEAMETOB bubmiorexa LOK
https://m.edsoo.ru/ff0c0e2a
MIpH WX HAOJIOICHUH Yepes
IBETOBBIE (PUIBTPHI"
VYpok-npaktukym "BoiHOBbIE
76 CBOWCTBA CBETa: AUCIIEPCHS,
uHTepdepeHus u nudpaxaus”
77 OmnbiTe Peszepdopna u mianerapHast bubamnoreka [HOK
MOJENEL aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atoma
bopa
Hcnyckanue u noriouieHue cBeTa
79 atomoM. KBauThl. JIuHeiuaTeie bubmmorexa [TOK
https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypok-npaktukym "Habmonenue bubnnorexka [JOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUIBI bubnnorexa LIOK
https://m.edso0.ru/ff0c1672
82 CrpoeHnue aToMHOro sipa. bubnmnoreka [JOK
Hyknonnas monens https://m.edsoo.ru/ffOcl18ac
83 PaguoakTuBHBIE TPEBpPALLICHMUSL. bubmuoreka [IOK
N3oTomnsl https://m.edsoo.ru/ff0clald
84 Pemnienne 3aga4 mmo treme: Bbubnuoreka [JOK
"PanuoakTuBHBIE MpeBpaleHus" https://m.edsoo.ru/ffOclb4a
85 [Tepuon nomypacmanga



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

86

VYpoxk-koHpepeHuus
"PaguoakTUBHBIE U3TY4YECHUS B
MpUpoJe, MEAULIMHE, TEXHUKE"

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

87

SnepHbie peakuu. 3aKOHBI
COXpaHEHUs 3apsiI0BOTO U
MaccoOBOTO YHUCEeN

bubmmoreka [IOK
https://m.edsoo.ru/ff0c1c58

88

DHeprus CBsSi3M aTOMHBIX sIIIED.
CBs13b Macchl U SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3anau o teme "SAnepHeie
peakuun"

90

Peakuuu cuHTe3a u eneHus saep.
Ncrounnku sueprun CoJiHIa U
3BE3]T

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koHpepennus "SAnepHas
sHepreTuka. JlencTBus
paZOaKTUBHBIX U3NYyYEHUI Ha
JKUBBIE OPraHU3MBbI"

92

[ToaroToBka K KOHTPOJILHOU paboTe
1o TeMe "DIIEKTPOMAarHuTHOE TOJIE.
DIIEKTPOMAarHUTHBIE BOJIHBI.
KBanToBBIC sBiIeHMs"

bubnuoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTposnpsHas paboTa 1o teme
"JneKTpOMarHuTHOE TOJIE.
DJEeKTPOMAarHUTHBIEC BOJIHBI.
KBanToBbie siBneHus"

94

[ToBTOpenue, obobIICHNE.
JlabopatopHbie pabOTHI IO KypCy

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



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a

"Bzaumogeicraue tei"

[ToBTOpenue, o6o0menue. Pemenne

bubmuorexa [JOK

95 ACYCTHBIX Y KaYeCTBEHHBIX 3314
P " ,{1 https://m.edsoo.ru/ff0c2572
o teme "TermmoBsie Mpouecchl
[ToBTOpenue, 06061menHue. Pemenne
96 pacCUETHBIX U KQUECTBEHHBIX 3a7a4 bu6mmoreka [IOK
o teme "KIIJ] TermmoBeIx https://m.edsoo.ru/ff0c2a22
nBurareieii”
[ToBTOpeHue, o6o0menHune. Pemenue
97 ACYCTHBIX M KAYECTBEHHBIX 3aJ1a4 bubmmorexa [JOK
P " 8 " https://m.edsoo.ru/ff0c2b30
no teme "KII/] anekrpoycTaHOBOK
[ToBTOpEHME, 0000IIEHHE.
98 JlaGopaTopHbie pabOTHI 1O Kypc bubmmorexa LIOK
| PATOPHbIC p ; pey https://m.edsoo.ru/ff0c2¢c52
CBeTOBBIC SIBIICHUS
[ToBTOpenue, o6o6menue. Padota ¢
" bubmuorexa [JOK
99 TEKCTaMH 10 TeMe "3aKOHBI
" https://m.edsoo.ru/ff0c2d6a
COXPAaHEHHUS B MEXaHHUKE
[ToBTOpenue, o6o6eHue. Pabora c
100 Tekctamu 1o TeMe "Konebanus u bubmorexa HOK
" https://m.edsoo.ru/ff0c2e82
BOJTHBI
[ToBTOpenue, o6o6enue. Pabora c
101 TekcTtaMu 1o Teme "CBeToBbIE bubmmorexa [JOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o6o6menne. Padora c
102 TekcTaMu 1o Teme "KBaHToBast 1

sanepHas pusuka'



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
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ITPOBEPSIEMBIE ITPEJMETHBIE PE3YJIBTATBI OCBOEHUSA
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIETO OBPA3OBAHUS

7 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbLTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPpaMMbl OCHOBHOI'0 00111er0
o0pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATHUA

1.2

pa3invaThb ABJICHUA IO OMMMCAHUIO UX XAPAKTCPHBIX CBOICTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOLIUX TAHHOC (I)I/I3I/IIICCKOG SIBJICHUC

1.3

pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (U3NYECKUX SIBIICHUU B
OKpY)XalIlleM MHpEe, B TOM 4YHcle (U3HUECKUE SIBICHUS B
MpUPOJE, IMpPU OTOM NEPEBOAUTH IMPAKTUYECKYIO 3a7adyy B
yueOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOWCTBAa (TIPU3HAKH)

(bu3HUeCKUX SBICHUN

1.4

ONMCBHIBATh HM3y4YECHHBIE CBOMCTBA Tel M (DU3UUYECKUE SIBIICHUS,
UCTIOJB3YS (PU3UYECKUE BEJIWYHMHBI, NPU ONUCAHUU TPABHIILHO
TPAaKTOBaTh (U3NYECKUN CMBICT HCIIOJIB3YEMbIX BEJIHYMH, HX
0o003HaueHUst ¥ eIUHHULBI (U3UYECKUX BEIUYMH, HAXOIUTh
(opMynbl, CBS3BIBAIONINE JaHHYIO (PU3MUYECKYIO BEIMUYUHY C
JPYTUMH  BEIUYMHAMH,  CTPOMTH  TpapuKHd  HM3Y4YEHHBIX

3aBHCUMOCTEH (PU3HUECKUX BEINIHH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHE SIBJICHUS U
MPOIIECCHI, HCIOJIb3ysd HM3YUYCHHBIE 3aKOHBI, MPU OSTOM J1aBaTh
CIIOBECHYI0  (DOPMYITMPOBKY 3aKOHA W  3alHCHIBAaTh  €r0

MAaTEMaTUYCCKOC BBIPAKCHUC

1.6

00BSACHATH (Pr3UUYECKUE SBJICHUS, IPOLIECCHI U CBOMCTBA Tell, B TOM
YUCI€ W B KOHTEKCTE CHUTyallud NPAKTUKO-OPHUEHTHUPOBAHHOIO
XapakTepa: BBISABIATH NPUYUHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH

00bsicHeHHEe U3 | — 2 JIOTMYECKWX IIaroB ¢ omopoi Ha 1 — 2




U3YYEHHBIX CBOMCTBa (PU3MUECKUX SABJICHUH, PU3NYECKUX 3aKOHA

HJIW 3aKOHOMCPHOCTHU

1.7

peuarb pacy€THbIe 3aa4u B 1 — 2 AeHCTBUS, UCTOJIb3Ys 3aKOHBI U
(dbopmynbl, cBsi3bIBatolUEe (DU3MUECKHE BEJIUYMHBI: HAa OCHOBE
aHalM3a YCIOBUS 3aJjaud  3alUChIBaThb KpaTKO€ YCIOBHE,
MOJICTaBIATh (U3WYECKUE BEIMYMHBI B (OPMYJbl U IPOBOJUTH
pacuérhl, HAXOAWTH CIPABOYHbIE JaHHbIE, HEOOXOAMMBIE IS
pelieHus 3ajad, OLEHUBAaTh PEATHCTUYHOCTb  IOJYYEHHOMH

(bu3nuecKoi BEIMYUHBI

1.8

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIINUTh MPU MOMOILU
(¢u3nYeckux METOJIOB, B OIIMCAHUU MCCJIEIOBAHUS BBIICIATh
npoBepseMoe  MpeanojoXeHue (TUnoresy), pasiuyaTtbh U
UHTEPIPETHPOBATh MOJYYEHHBIH pe3y/nbTaT, HaXOAUTh OLIMOKH B

XOJ¢€ OIibITa, ACJaThb BIBOJLI 110 €0 pE3yJibTaTaM

1.9

POBOJUTH OMBITHl MO HAOMIOACHUIO (PU3MUYECKUX SIBICHUN WU
¢u3nyeckux CBOMCTB  Tel:  (QOpMyIHUpOBaTH MpOBEpseMble
OpPENOI0KEeHUs,, CcoOUpaTh YCTaHOBKY W3 IPEATIONKEHHOTO
o0OpyJOBaHHUs, 3alUCBIBATH XOJ OMNbITa U (POPMYITUPOBATH

BBIBOAbI

1.10

BBITOJIHATH MPSIMbIE U3MEPEHUS C UCIIOJIB30BAHUEM aHAJIOTOBBIX U
UPPOBBIX MPUOOPOB, 3AMHUCHIBATh MOKa3aHUs MPHOOPOB C YIETOM

3aJJaHHOH a0COJIIOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

IPOBOJUTH HCCIEIOBAaHHE 3aBUCHMOCTH OJHOH (hU3HUYECKOi
BEJIMYUHBl OT JPYrOM C MCIHOJIb30BAHUEM IPSIMBIX H3MEPEHUH,
y4acTBOBATh B IUIAHUPOBAHUM YI€OHOTO MCCIIEOBAaHUs, COOMPATh
YCTAaHOBKY M BBINOJHATh M3MEPEHUs, CIeAys NPEUI0KECHHOMY
wiany, (GUKCHPOBATh pPE3YyNbTaThl MOJYYEHHOW 3aBHCHMOCTH
(U3NYECKUX BETMYMH B BHJIE TIPEIJIOKEHHBIX TAaOIHII U TPaUKOB,

ACJIaThb BbIBOABI IO PE3yIbTaTaM HCCICI0BaHUA

1.12

IPOBOAUTH KOCBEHHbIE M3MEpPEHUs (PU3NUECKUX BEITUYMH, CIEAYS
MPEVIOKEHHONM MHCTPYKUMU: TP BBINOJHEHUU HU3MEpPEHUN
coOupaTh IKCHEPUMEHTAIbHYIO0 YCTAHOBKY U BBIUUCIIATH 3HAUEHUE

HCKOMOM BEJIMYUHEI




1.13

coOnroAaTh MpaBUiia TEXHUKM O€30IacCHOCTH Mpu paboTe cC

1a00pPaTOPHBIM 000PYIOBAaHUEM

1.14

yKa3bIBaTh MPHUHIMIBI JCHCTBUS TPUOOPOB M TEXHUYECKHX
YCTPOMCTB, XapaKTepuU30BaThb MPHUHIMIBI JIEHCTBHUS H3YYEHHBIX
npuOOpPOB M TEXHUUYECKUX YCTPOMCTB C MOMOIIBI0 UX OMHCAHMS,
UCIIOJIb3YSl 3HAHHUA O CBOMCTBaX (PU3MYECKUX SBICHUH H

HE0OXoAuMbIe (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

OPUBOJIUTH TMPUMEPHl (HAXOIUTh HHQPOPMAIUIO O MpHUMepax)
MPAKTHYECKOTO  HUCIOJB30BaHUS  (U3WYECKUX  3HAHUH B
MOBCEIHEBHON JKM3HM i oOecrieueHus: 0e30MacHOCTU MpHU
oOpamieHnd ¢ mnpuboOpaMu M TEXHHUUYECKHMHU YCTPOICTBaMH,
COXpaHEHHUS 3JIOPOBbS U COONIOJICGHUS HOPM HKOJIOTHYECKOTO

MOBEJICHUS B OKPYKaIOIIEeH cpeie

1.16

OCYIICCTBJIATDH OT60p HCTOYHHUKOB I/IH(I)OpMaLII/II/I B C€THU I/IHTepHeT
B COOTBCTCTBHUHM C 3aJaHHBIM ITOMCKOBBLIM 3allpOCOM, Ha OCHOBC
HMEIOIIUXCS 3HaHUU U HyTCM CpaBHCHUA PA3JIMYHBIX UCTOYHHUKOB
BBIACIIATH I/IH(bOpMaI_II/IIO, KOTOpas sABJISICTCA HpOTHBOpG‘-IHBOﬁ nin

MOXET OBITh HEJOCTOBEPHOI

1.17

HCII0JIb30BATh pu BBIIIOJTHEHUU y4eOHBIX 3alaHui
HAYYHOTIOMYJSIPHYIO ~ JIUTEpAaTypy (DU3HYECKOTO COJepiKaHus,
CIpPaBOYHBIE MaTepHallbl, pecypcel cetu IHTepHeT, Bianerh
npuéMaMl  KOHCHEKTHPOBAHUS  TEKCTa,  IpeoOpa3oBaHuUs

uH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYT'YIO

1.18

CO3/1aBaTh COOCTBEHHBIE KpaTKME IHCBMEHHbIE W  YCTHBIC
COOOmEeHnss Ha OCHOBE 2 — 3 WCTOYHUKOB HWH(OpPMALIUU
(U3NYEeCKOTO CONepKaHWsA, B TOM YHCJIE IyOJMYHO JeNaTh
KpaTKue COOOIICHHSI O pe3ylIbTaTax IPOSKTOB WM Y4eOHBIX
UCCIJIEIOBAaHUM, NpPU STOM TIPaMOTHO MCIOJIb30BATh W3YYEHHBIN
NOHATUMHBIN  ammapar  Kypca  (U3MKH,  COINpPOBOXKAATh

BBICTYIIJICHUE MTPE3EHTANEN

1.19

IpU  BBIMOJHEHUU Y4YEOHBIX MPOEKTOB U  HCCIIEIOBaHUM
pacnpenenartb OOS3aHHOCTHM B TpyHIe B COOTBETCTBUU C
IIOCTaBJIECHHBIMU 3aJa4yaMH, CIEIUTh 3a BBINOJIHEHUEM IUIaHa

IEWCTBUM, aJeKBaTHO OIEHMBAThL COOCTBEHHBIM BKJIad B




ACATCIBbHOCTD T'PYIIIIEGL, BBICTpanBaTb KOMMYHHUKAaTUBHOC

B3aUMOJICHCTBUE, YIUTHIBAsI MHEHHUE OKPYKAFOIIMX

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJILTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 00111er0
o0pa3oBaHus

1.1

HCIIOJIBb30BAaTh IIOHATHA

1.2

pas3iinuaTrhb SABJICHUSA IO OIMMCAHHWIO MX XaPAaKTCPHBIX CBOMCTB U Ha

OCHOBC OIILITOB, ACMOHCTPUPYIOIIUX JaHHOC (1)I/IBI/I‘ICCKO€ SBJICHHUC

1.3

pacro3HaBaTh MPOSBIEHUE W3YYEHHBIX (U3NYECKUX SIBICHUU B
OKpY)XalIlleM MHpEe, B TOM 4YHuclie (U3HUECKUe SBICHUS B
OpUPOJE, IMpPU OSTOM [EPEBOJUTh MPAKTUYECKYIO 3aJady B
yueOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOWMCTBAa (TPU3HAKH)

(bu3HUeCKUX SIBICHUN

1.4

ONMCBHIBATh HM3y4YECHHBIE CBOICTBAa Tenl M (hU3MYECKUE SIBJICHUS,
UCHOJNB3ys (U3NYECKUE BEIMYUHBI, HPU OINUCAHUU MPABUIBHO
TPAaKTOBaTh (U3UYECKUH CMBICI  HCHOJB3YEMBIX  BEJIUYHH,
o003HaueHWst ¥ eIUHHULBI (U3NYECKUX BEIUYMH, HAXOIUThH
(opMynbl, CBS3BIBAIOLINE JaHHYIO (PU3MUYECKYIO BEIMUYUHY C
JPYTUMH  BEIUYMHAMH,  CTPOMTb  TpadUKd  HM3yYEHHBIX

3aBHCUMOCTEH (PU3MUECKUX BEINYHH

1.5

XapaKTepu30BaTh CBOWCTBA Tei, (U3WYECKHE SBICHUS W
MPOIIECCHI, HCIOJIb3ySd HM3YUYCHHBIE 3aKOHBI, MPU STOM J1aBaTh
CIIOBECHYI0  (DOPMYITMPOBKY 3aKOHA W  3alHCHIBAaTh  €T0

MaTE€MaTUYCCKOC BBIPAKCHUC

1.6

O0O0BSACHATH (PU3NYECKHUE MPOLIECCHl U CBOICTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CUTyallMil MpPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISIBJISITH NTPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE
n3 1 — 2 jgormyeckux ImIaroB ¢ momMompo 1 — 2 HM3y4eHHBIX
CBOMCTBa (U3MUECKUX sBJIEHUHM, (PU3MUECKUX 3aKOHA WIH

3aKOHOMCPHOCTHU




1.7

pemaTh pacu€THBIC 3a7a4d B 2 — 3 JICUCTBUS, UCIIOIB3YS 3aKOHBI 1
(dbopmynbl, CBsA3BIBAIONIME (PU3MUECKHE BEIUYHHBI: HAa OCHOBE
aHaJIM3a yCJIOBUS 3aJa4M 3alHMChIBATh KPATKOE YCIOBUE, BBISABIIATH
HEJIOCTAaTOK JAHHBIX JUISl PElleHHUs 3aJauyd, BHIOMpPATh 3aKOHBI U
(dhopmyIbl, HeOOX0AUMBIE ISl €€ pelIeHus, TPOBOAUTD PACcU€Thl U
CpaBHHMBAaTh IMOJIyd€HHOE 3HaueHHE (PU3MUECKON BETUUYHMHBI C

HN3BCCTHBIMHU JaHHBIMU

1.8

PpacCiio3HaBaTb HpO6J'IeMI>I, KOTOPBIC MOJXHO PCHIUTHL IIPpHU IIOMOIIU
(1)I/ISI/I‘IGCKI/IX MCTOAOB, HCIIOJIB3Yyd OIIMCAHUC HCCIICOIOBAHMA,
BBIACTIATH IIPOBEPACMOC IIpCAIIOJI0KCHUC, OLICHHUBATb
IMPpaBUJIbHOCTL IIOpsAAKa IPOBCACHHA HCCICOOBAaHUA, ACIATb

BBIBOABI

1.9

IPOBOJUTH OMBITH MO HAOMIOACHHIO (PU3MUYECKUX SIBICHUN WU
¢u3nyeckux CBOMCTB  Tel:  (QOpMyIUpOBaTH IpOBEpseMble
OpPENoI0KEeHUs, CcoOupaTb YCTaHOBKY M3 IPEIJIOKEHHOTIO

O6OPYI[OB3HI/IH, OIIMChIBATH XOJ OIIbITa U (I)OpMy.TII/IpOBaTB BBIBObI

1.10

BBINOJIHATH TPSAMBIE U3MEPEHUSI C UCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOpPOB M  JAaTYMKOB (U3MUYECKUX BEJIHYUH, CpPAaBHHUBATH
pe3ynbTaThl U3MEpPEHUH ¢ Yy4éTOM 3aJaHHON  abCOIIOTHOM

MOrPEUTHOCTH

1.11

IOPOBOJUTH HCCIEIOBAaHHE 3aBUCHMOCTH OJHOM (hu3HyecKoi
BEJIMYUHBl OT JPYIOM C MCIOJb30BAHUEM IPSAMBIX HU3MEPECHMM:
IUIaHUPOBATh HMCCIIEIOBAHUE, COOMpATh YCTAaHOBKY M BBIOJIHSTH
U3MEpeHus, Ccleaysd TMpeajoXKEeHHOMY IUIaHy, (DUKCUPOBATh
pe3ynbTaThl IMOJIYYEHHOM 3aBUCHMOCTM B BHJAE TaOmuL U

FpaCI)I/IKOB, ACJIaThb BBIBOJBI ITO PE3YJIbTaTaM UCCICIOBAHUA

1.12

NPOBOJIUTh KOCBEHHBIE M3MEpEHHUS (U3MUECKUX  BEIHUYWH:
IUIAHUPOBaTh ~ W3MEPEHUs, COOMpaTh  AKCIEPHUMEHTAIBHYIO
YCTaHOBKY, CJIEIysl NPEMJIO0KEHHONM HWHCTPYKLUHH, W BBIYUCIATH

3HAYCHUEC BCIIMYUHBI

1.13

coOnroAaTh mMpaBuiia TEXHUKH O€30MacHOCTH Npu pabore ¢

71a00paTOPHBIM 000PYIOBAaHUEM

1.14

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB U




TEXHUYECKUX YCTPOWCTB C OMOPOM HAa MX OMHUCAHUSI, WCIOJb3Ys
3HAHUS O CBOWCTBAX (PU3UYECKUX SBICHUA W HEOOXOJUMBIC

(bu3mYecKre 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MIPOCTHIE TEXHUYECKHE ycTpoiicTBa u
U3MEpUTENIbHbIE MPUOOPHI M0 CXeMaM M CXeMaTUYHBIM PUCYHKaM,
COCTAaBIIATh CXEMBI JJEKTPUUYECKUX LIETIeH C MOCIeI0BATEIbHBIM U
napajuleIbHBIM COEIMHEHUEM JJIEMEHTOB, pa3jnuas yCJIOBHbBIE

0003HAYEHMS PIIEMEHTOB QJICKTPUYICCKUX ueneﬁ

1.16

OPUBOJIUTH TMPUMEPHl (HAXOIUTh HHQPOPMAIMIO O MpHUMepax)
NPAKTHUYECKOTO  HUCIOJB30BaHUS  (U3WYECKUX  3HAHUH B
MOBCEIHEBHON JKM3HM M oOecrieuyeHus: 0e30MacHOCTU MpHU
oOpamieHnd ¢ mpubOpaMH W TEXHUUYECKUMHU YCTPOWCTBAMH,
COXPaHEHHUs 3JIOPOBbS MU COONIOACHHUS HOPM SKOJOTHYECKOTO

MOBEJICHUS B OKPYKaIOILIEeH cpeie

1.17

OCYILIECTBISATh MOUCK MH(MOpPMALUU (PUIUUECKOTO COACpKaHUS B
cetu HMHTEpHET, HAa OCHOBE MMEKIIMXCA 3HAHUM U IMYTEM
CpaBHEHUS JIOTIOJIHUTEIIbHBIX HCTOYHHUKOB BBIJICIATH
nH(pOpMaLINI0, KOTOpas SBISETCS MPOTHBOPEYMBON HIIM MOXKET

OBbITH HEZIOCTOBEPHOI

1.18

UCIOJIb30BaTh TPU BBHIMOJHEHUM Y4YeOHBIX 3aJaHUN HAy4YHO-
HOMYJSIPHYIO JIUTEPATYPY (PU3HUECKOTO COAEPIKaHUs, CIIPAaBOYHBIE
Marepuayibl, pecypcel ceth HMHTEpHEeT; BIAAeTh NPUEMAMHU
KOHCIIEKTUPOBAHHUsS TEKCTa, mpeoOpa3oBaHus HHPOpMAIUU U3

OJIHOW 3HAKOBOM CUCTEMBI B IPYT'yIO

1.19

co3JaBaTh COOCTBCHHBIE TIMCHBMCHHBIE M KpPAaTKHE YCTHBIC
coobmieHus, 0000masi HHGPOPMAIIUIO U3 HECKOJIBKUX MCTOYHHUKOB
(hU3HYECKOTO COJIEPKAHUs, B TOM YHCIIC MTyOJIMYHO MPEACTABIISATh
pe3yJbTaThl MPOEKTHOM WJIM HCCIEIOBATENBCKOM AESITEIBHOCTH,
MpU STOM TPaMOTHO HCIOJb30BaTh HW3YYECHHBIM MNOHATHINHBIN
anmapaT  Kypca  (U3MKHA,  CONPOBOXIATh  BBICTYIUICHHE

Npe3eHTaluen

1.20

IpU  BBIMOJHEHUU Y4YEOHBIX TMPOEKTOB U  HUCCIIEIOBaHUM
(U3NYECKUX MPOILIECCOB pacHpeAeisiTh 00S3aHHOCTU B IpyIIE B

COOTBETCTBHUM C IIOCTAaBJICHHBIMHU  3aJadaMi, CJIeaIuTh 3a




BBINOJIHEHUEM IUIaHA JEUCTBUNA U KOPPEKTUPOBAThH €0, aJICKBaTHO
OIIEHWBAaTh COOCTBEHHBIM BKJIAJ B JCATEIBHOCTh T'PYIIIHI,
BBICTpauBaTh KOMMYHUKATHBHOE B3aWMOJCHCTBUE, IPOSBIISA

TOTOBHOCTb pa3periaTh KOHPIUKTHI

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbLTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 00111er0
o0pa3oBaHus

1.1

HCIIO0JIb30BATh U3YUCHHBIC ITOHATHUA

1.2

pa3invaThb ABJICHUA IO OMMMCAHUIO UX XAPAKTCPHBIX CBOICTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOLIUX TAHHOC (I)I/I3I/I‘ICCKOG SABJICHHUC

1.3

pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (U3NYECKUX SIBICHUU B
OKpY)XalIlleM MHpEe, B TOM 4YHuclie (U3HUECKUEe SBICHUS B
MpUPOJAE, IMpPU OTOM NEPEBOAUTH IMPAKTUYECKYIO 3ajadyy B
yueOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOWCTBAa (TIPU3HAKH)

(bu3HUeCKUX SBICHUN

1.4

ONMCBHIBATh HM3y4YCHHBIC CBOICTBAa Ten M (U3WYECKUE SIBICHUS,
UCTIOJB3YS (PU3UYECKUE BEJIWYHMHBI, NPU ONMUCAHUU TPABHIIBHO
TPaKTOBaTh (U3UYECKUH CMBICI  HCHOJB3YEMBIX  BEJIWYHH,
0o003HaueHUsI ¥ eIUHULBI (U3UYECKUX BEIUYMH, HAXOIUTh
(opMynbl, CBS3BIBAIONINE JaHHYIO (PU3MUYECKYIO BEIHUYUHY C
JPYTUMH  BEIMYMHAMH,  CTPOMTb  TpadUKd  HM3yYEHHBIX

3aBHCUMOCTEH (PU3HUECKUX BEINIHH

1.5

XapaKTepu30BaTh CBOWCTBA Tel, (U3UYECKHE SBICHUS W
MPOIIECCHI, HCIOJIb3yd HM3YUYCHHBIE 3aKOHBI, MPU OSTOM J1aBaTh
CIIOBECHYI0  (DOPMYITMpPOBKY 3aKOHA W  3alHCHIBAaTh  €r0

MaTEMaTUYCCKOC BBIPAKCHUC

1.6

00BSACHATH (PU3NYECKHE MPOLECCHl M CBOICTBA TEJI, B TOM YHCIIE U
B KOHTEKCTE CUTYallMi NPAKTUKO-OPHUEHTHUPOBAHHOI'O XapakTepa:
BBISIBJISITh NIPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE

U3 2 — 3 JOTWYECKHUX IIIaroB C IMOMOIIBIO 2 — 3 W3Y4EHHBIX




CBOMCTBa (U3MUECKUX SBJICHUH, (QUIMUYECKUX 3aKOHA WIH

3aKOHOMEPHOCTH

1.7

pemaTth pacuéTHbIE 3a7aud (ONMHUparoIUecs Ha CHCTeMYy U3 2 — 3
yYpaBHEHHI), HCIONB3ys 3aKOHBI M (OPMYIIBI, CBS3BIBAIOIINE
¢u3nyeckne BEIMYMHBI: HAa OCHOBE aHajHM3a YCJIOBHS 3aqadu
3allUCBhIBaTh KPATKOE YCJIOBHE, BBISBIATH HEIOCTAIOMIAE WIIN
W30BITOYHBIE  JaHHBIC, BBIOMpPATh 3aKOHBI H  (OPMYIIHI,
HEOOXOUMBIC JUIsl PEIICHHs], TPOBOJUTh Pacdy€Thl U OIICHUBATh

PCATHUCTUYIHOCTD ITOJIYYCHHOI'O 3HAYCHUA (1)1/1314%01(0171 BCIINYHHBI

1.8

PacIio3HaBaTb Hp06J'IeMBI, KOTOPBIC MOXXHO PCIIHUTL IIPpH IMOMOIIH
(1)I/IBI/IIICCKI/IX MCTOOAOB, MHCIIOJIB3YydA  OIMMCAHUC  HCCICAOBAHMA,
BBIJACJEITH MPOBEPACMOC MTPEAIIOJIOKCHUE, OLICHNUBATDL IMPABUJIIBHOCTD
TNnopstaKa IMPOBCACHUA HUCCIICOA0OBaHMA, ACJ1aTb BBIBO/JIbI,

UHTEPIPETUPOBATH PE3YNIbTaThl HAOMIOIEHHUI U OTIBITOB

1.9

IMPOBOAWTDL OIIBITHI IIO Ha6JIIO,[[CHI/IIO (bI/I?»I/I"IeCKI/IX SIBIICHUN WU
(1)I/I3I/I‘-ICCKI/IX CBOMCTB TE€I: CaMOCTOSATEIbHO CO6I/IpaTB YCTAaHOBKY
13 U30BITOYHOTO Ha60pa 060py11013aH1/151, OIIMChIBATHb XOJ OIIbITa MU

€ro pe3yabTaThl, (OPMYIMPOBATH BBIBOIbI

1.10

MPOBOJIUTH TPU HEOOXOTUMOCTH CEPHI0 MPSAMBIX H3MEPEHHI,
oTmpesieNsisi CpeiHee 3HAUCHUE M3MepsAeMOl BelH4YMHbI (POKycHOE
paccrosiHie coOMparoIiel JHH3bI), 000CHOBBIBATH BBIOOP Criocoda

U3MepeHus (M3MEPUTEIBHOTO TpUOopa)

1.11

IPOBOJUTH UCCIIEIOBAHUE 3aBHCUMOCTEH (PM3UYECKUX BEJIWYHH C
UCIIOJIb30BAaHUEM IIPSAMBIX U3MEPECHUN: IIJIAHUPOBATH
UCCIIEJOBAHUE, CaMOCTOSITEIIBHO coounpaTtp YCTaHOBKY,
(UKCUPOBATH PE3YNIbTATHl OJTYYEHHOW 3aBUCUMOCTH (DU3NIECKUX
BEeIMYMH B BUAC Tabnumu rpaduKoB, MAeiaTh BBIBOABI IO

pe3ysibTaTaM UCCIIEJOBaHUS

1.12

OPOBOJAUTH KOCBEHHbIE HW3MEpeHUs (U3MUECKUX  BEIMYUH:
IUIAHUPOBAaTh ~ WU3MEpPEHUs, CcoOMpaTh  AKCIEPUMEHTAIBbHYIO
YCTAaHOBKY U BBINOJHATh W3MEPEHUSs, CIeays MpeaaoKeHHOM
WHCTPYKLUWHU, BBIYUCISATH 3HAYCHHE BEIUYMHBI U aHAJIU3UPOBATH
NOJYYEHHBIE PE3yJabTaThl € Y4YETOM 3aJaHHOM MOTIPEIIHOCTH

M3MEpPEHUI




1.13

coOnroAaTh mNpaBuiia TEXHUKH O€30MacHOCTH Npu pabore ¢

1a00pPaTOPHBIM 000PYIOBAaHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YYEHHBIX (PU3NUECKUX MOETeH:
MaTepuaibHas TOYKa, aOCOJIIOTHO TBEPJAOE TENo, TOYCUHBIN
UCTOYHUK CBETa, Jy4, TOHKAs JIMH3a, IJITaHETapHasi MOJIeNIb aTOMa,

HYKJIOHHad MOACJIb aTOMHOTO sapa

1.15

XapaKTepU30BaTh MPUHLHUIBI IEHCTBUS H3YyYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOW Ha MX OMHCAHHUS, HUCIIONb3YS
3HaHMSI O CBOMCTBaX (PU3MYECKUX SIBICHUM U HEOOXOIUMBIE

(1)I/I3I/I‘IGCKI/IG 3aKOHOMCPHOCTH

1.16

HCIIOJIb30BATh CXCMbl H CXCMATHUYHBIC PUCYHKH HN3YUYCHHBIX
TCXHHUYCCKHNX YCTpOﬁCTB, HU3MCPUTCIIBHBIX HpI/I60pOB u
TCXHOJTOTHYCCKHUX IponeccoB npu peUIICHN N y‘Ie6HO'
MMPAKTHUYCCKUX 3a/a4d4, OINTHYCCKHUC CXEMbl [JIsI TIOCTPOCHUA

n300paKeHHi B TNIOCKOM 3epKaJie U COOMpArOIIei JInH3e

1.17

NPUBOAUTH TpPHUMEPHl (HAXOAWTh HH(OpMAIMIO O MpHUMEpax)
NPaKTUYECKOTO  WCHOJb30BaHMUA  (U3MUECKUX  3HAHUA B
MOBCETHEBHOM JKU3HU Ui oOecreueHust O€30MacCHOCTH MpU
oOpamiernn ¢ mnpuOopaMH W TEXHUYECKMMHU YCTpOICTBaMu,
COXpaHEHMs 370pPOBbS U COONIOACHUS HOPM DKOJOTUYECKOTO

MOBEJICHUS B OKPYXAIOIIEH cpeae

1.18

OCYIIIECTBIISITh MOUCK MH(OpPMANNUA (PU3UIECKOTO COICpNKAHHS B
cetn VHTepHET, CaMOCTOSATENHHO (HOPMYIUPYS TMOUCKOBBIN
3arpoc, HAXOAUTh MYTH OMPEIENICHHs TOCTOBEPHOCTH MOJTyYEHHOH
uH(POPMAIIMK Ha OCHOBE MMEIOIUXCS 3HAHUW W JIOTIOJHUTEIIBHBIX

HCTOYHHUKOB

1.19

UCIOJIb30BAaTh IPU BBINOJIHEHUM YYEOHBIX 3aJlaHUNl Hay4yHO-
HOIYJISIPHYIO JIUTEPATYPY (PU3HUECKOTO COAEPIKaHUs, CIIPABOYHBIE
MaTepuaibl, pecypcbl cetu VHTepHeT; BiazeTs mnpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MNpeoOpa3oBaHus HHGOpMALUU U3

OJIHOW 3HAKOBOM CUCTEMBI B IPYT'yIO

1.20

CO31aBaThb COOCTBEHHBIC ITHCHMEHHEIEC H YCTHEIC COO6HICHI/I$[ Ha

OCHOBe MH(OpPMaIlMU M3 HECKOJbKUX HMCTOYHHUKOB (DHU3HUECKOTO




COJIEp’KaHUs, MyOJMYHO MPEJICTaBIATh PE3yabTaTbl MPOEKTHOM
WM WCCIIEIOBATEILCKONM JEATENBHOCTH, IPH OSTOM TPAMOTHO
WCIIOJIb30BaTh HW3YYEHHbIA MOHSATUMHBIN ammapar Hu3y4aeMoro
pasnena U3MKU U CONMPOBOKJATh BBICTYIUICHHWE MpPE3eHTalUen C

y4€TOM 0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB

1.21

IpYA  BBIMOJHEHHH  YYeOHBIX TPOEKTOB W  HMCCICIOBAHUMN
(bU3UYECKUX TIPOIIECCOB pacCTpeNesaTh O0S3aHHOCTH B TPYMIE B
COOTBETCTBUU C TIIOCTAaBICHHBIMH 3aJlayaMH, CICIUTh 3a
BBITIOJTHEHUEM TIJIaHA JIEHCTBHI U KOPPEKTUPOBATh €T0, aJeKBaTHO
OIICHUBaTh COOCTBEHHBIH BKJAJX B JCATEIBHOCTH TPYIIIIHI,
BBICTPaMBaTh KOMMYHUKATHBHOE B3aMMOJCHCTBHE, TPOSBISSI

TOTOBHOCTD pa3pc€liaTb KOH(I)J'II/IKTBI




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

7 KIIACC

Kon
pa3nena

Kon
3JIEMEHTA

IIpoBepsiemble Y1eMEHTHI COIeP:KAHUS

®U3UKA U EE POJIb B TIOBHAHUU OKPYXXAIOIIIETO MUPA

1.1

Odusrka — Hayka O Mpupoje. SIBIeHHUS NPUPOIBI.
Ousnyeckue SBICHUS: MEXaHUYECKHe, TeIIOBbIE,

QJICKTPHUYCCKHUEC, MAI'HUTHBIC, CBECTOBLIC, 3BYKOBBIC

1.2

dusznyeckue BEIUYHUHEL HBMCpCHI/IC (bI/IBI/I‘-IeCKI/IX
BeIUYMH. Du3ndeckue HpI/I60pH. HOFpeH_IHOCTB

I/I3MepeHI/II7L MC)KILYHapO,[[HaH cucreémMa CIUHUIL

1.3

EcrectBeHHOHAY4YHBIN METO/L [O3HAHUA:
HaOMIOIeHNe, TOCTAaHOBKAa HAy4yHOTO  BOIPOCA,
BBIJIBUKEHUE THUIOTE3, DKCIEPUMEHT II0 IPOBEPKE

THIOTE3, OOBSICHEHNE HAOIIOMaEMOI0 ABICHUS

1.4

Onucanue (U3NYECKHX SBICHUH C  IOMOILBIO

MOJIEJIEN

1.5

[IpakTryeckue paboOTHI:

H3mepenue paccTosHuil.

W3mepenne 00bEMa )XUAKOCTH U TBEPJOTO TETA.
Omnpenenenne pa3MepoB MaJIbIX TEJ.

Hsmepenune TEMIIEPATyphI pu MIOMOITA

JKAJKOCTHOTO TEPMOMETPA U AATUYHUKA TEMIIEPATYPBI

[NEPBOHAYAJIBHBIE CBEJJEHWA O CTPOEHNU BELLIECTBA

2.1

Crpoenue BemecTBa: aTroOMbl W MOJIEKYNBI, UX
pasmepbl.  OnBITBI, JOKAa3bIBAIOIINE JTUCKPETHOE

CTPOCHHC BCIICCTBA

2.2

JBwxenne dyacTtuiy BemecTBa. CBs3b CKOPOCTH
JB)KEHUSI 4YacTHI C TeMmmepaTypod. bpoyHoBckoe

nBIKeHue, muddy3us




2.3

BSaHMOHGﬁCTBHe YacCTHUILl BCIICCTBA: IPUTIKCHUC U

OTTAJIKUBaHHEC

2.4

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHUE Ta30B,
KUIKOCTEH W TBEPABIX (KPUCTAUIMYECKHX) TeJl.
B3anmocBs3b MEXI1y CBOMCTBAMM BEILIECTB B Pa3HBIX
arperaTHbIX COCTOSTHHSIX u 170.4 aTOMHO-

MOJIEKYJIIPHBIM CTPOEHUEM

2.5

OcobeHHOCTH arperaTHbIX COCTOSTHUM BOJBI

2.6

[MpakTuyeckne paboOTHI:

Onenka JuaMeTpa aroMa METOJIOM pSIOB  (C
HCITOJIb30BaHuEeM (GoTorpaduii).

OneIThl 1O HAOMIOACHUIO TEIUIOBOTO PACIIMPEHHS
ra3os.

OneiTbl 1O OOHapyKeHHWIO  JCWUCTBUA  CHIJI

MOJICKYJIAPHOTI'O MMPUTAKCHHUA

JIBIDKEHHME U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUDKEHUE. PaBHOMEpHOE U
' HEPAaBHOMEPHOE JBWKEHUE
3.9 Ckopoctb. CpenHsisi CKOpPOCTb IIPY HEPABHOMEPHOM
' JBHKEHUU. Pacuér myTu v BpeMEeHU JIBUKCHHUS
SBnenue MHEPLUN. 3aKoH WHEPLUH.
33 B3aumopelictBue Ten Kak INpUYMHA W3MEHEHUS
' CKOpOCTM JBMJKEHMs Tel. Macca Kak Mepa
MHEPTHOCTH Tela
34 [InotHocts  BemectBa.  CBsI3p  IUIOTHOCTU €
' KOJIMYECTBOM MOJIEKYJI B €IMHHIIE 00BhEMa BEIIECTBA
3.5 Cuna xak XxapakTepuCcTHKa B3aUMOAEHCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuiibl ¢
' MOMOUIBIO JUHAMOMETPA
37 SBnenue TiAroreHus u cuia TsokecTd. Cuila TSKECTH
' Ha Jpyrux maHerax. Bec tema. HeBecomocTts
38 Cuna tpenus. TpeHue CKOIBKEHUSI U TPEHHUE TOKOS.

TpeHue B mpupoie U TEXHUKE




3.9

CrnoxeHue Cuil, HamnpaBiICHHBIX [0 OJHOW MPSIMOH.

PaBHOElicTBYIOIIASA CHIT

3.10

[IpakTrueckue paboOTHI:

OmnpeneneHne CKOPOCTH PABHOMEPHOTO JBIDKCHHS
(mapuka B OKUAKOCTH, MOJEIH AJICKTPHYECKOTO
aBTOMOOWISI M Tak pnanee). OmnpeneneHue cpemHen
CKOPOCTH CKOJIbKEHHsS Opycka WIM IIapuka [0
HAKJIOHHOW IUIocKocTh. OmnpeneieHne IIOTHOCTH
TBEpmoro  Tena.  OMBITBI,  JEMOHCTPUPYIOIINE
3aBUCUMOCTBH pacTshKeHUs (nedopMaru) Mpy>KUHBI
OT TPUJIOKEHHOU CHIIBL. OIBITHI, JEMOHCTPHPYIOIIUE
3aBUCHUMOCTD CHJIBI TPEHUSI CKOJBKEHUS OT Beca Tela

" XapaKTepa CONMMPHUKACAONINXCA HOBGpXHOCTCfI

3.11

Ddusnyeckue SBJICHUS B mpupoac: MpuMCEpbl ABUKCHUA
C Ppasjin4HbIMHU CKOPOCTSIMU B JKMBOM W HEKHBOH

npupone, JIEVICTBHE CHJIBbI TPCHHUA B IPUPOJAC U TCXHUKE

3.12

TexHuueckue YCTpOUCTBA: JMHAMOMETD,

INOAMIMITHU KK

JIABJIEHUE TBEP/BIX TEJL, )KUJIKOCTEN 1 TA30B

Hasnenune 1BEpHoro tena. CrnocoObl YMEHBIICHUS U

1 YBEJIMYEHUS AABJICHUS
42 JlaBnenue rasza. 3aBUCUMOCTb JaBJIEHUS rasza oOT
' 00BbEMa, TeMIiepaTypbl
43 [lepenaua naBieHus TBEPABIMU TEJIAMU, KUAKOCTIMU
' u ra3zamu. 3akoH [lackans. [ITneBMaTHUEeCKHEe MalIMHbBI
3aBUCUMOCTb JABJIGHUS JKMJIKOCTH OT TIJIyOWUHBI.
4.4 Iunpocratnyecknit  mapagokc.  CooOmarommecs
cocyabl. 'mapaBnuyeckre MEXaHU3MBbI
Atmochepa 3emiau U atMocgepHOE JIaBJICHHE.
[IpyunHBl CyIIECTBOBAaHUS BO3AYIIHON 000J0YKHU
4.5 3emiu. OnpIT Toppuuennn. 3aBUCUMOCTh

atMoc(epHOTO JaBJIEHUS OT BBICOTHI HAJ ypPOBHEM

Mopst




4.6

N3mepenne armocheproro masnenus. [IpubGopsr mist

HU3MEPEHHS aTMOC(EPHOTO JTABICHUS

4.7

JlelicTBre XKUIKOCTH M ra3a Ha MOTPYKEHHOE B HUX
Teno. BelTankuBaromias (apxumenoBa) cuia. 3aKOH

Apxumena

4.8

[InaBanue ten. Bo3gyxomnnaBanue

4.9

[TpakTrueckue pabOTHI:

HccrmenoBanne 3aBUCMMOCTH Beca Tejla B BOJC OT
00béMa TOTPYXKEHHOW B IKUAKOCTh YacTH TeJa.
OrnpeneneHne BhITAIKUBAIONIEH CUIIbI, JEHCTBYIOIIEH
Ha TeJNo, TMOTPYy)KEHHOE B KUIKOCThb. I[IpoBepka
HE3aBUCHUMOCTHU BBITAJIKNUBAIOLICH CHIIBI,
JICUCTBYIOLIEH Ha TEJIO B KUIKOCTH, OT MACChI TEJIA.
OnbITHI, JIEMOHCTPUPYIOLLHE 3aBUCHUMOCTD
BBITAJIKUBAIOLEA CUJIBbI, JEHCTBYIOIIEH Ha TEJIO B
KHUJIKOCTH, OT 00BEMa MOTPYKEHHOM B JKUAKOCTD
YyacTd Teda M OT  IUIOTHOCTH  KHAKOCTH.
KonctpynpoBanue apeomeTrpa Uiu KOHCTPYUPOBaHHE

JIOJIKY U OIIpEJENICHUE €€ IPY30I10IbEMHOCTH

4.10

®dusnueckue  SBJICHUS B NOPUPOJE:  BIUSHUE
aTMOC(epHOTO JIaBIICHUST Ha IKUBOW OPraHU3M,

IUTaBaHKE PBIO

4.11

TexHuueckue ycTpoHCTBa: COOOIIAIONINECS COCY/BI,
YCTPOHCTBO BOJOTPOBOJA, TUAPABIMYECKHHA Ipecc,
MaHOMETp, ©OapoMeTp, BBICOTOMEp, IOPIIHEBOM

HAcoC, apeoMeTp

PABOTA, MOIIHOCTbD, DHEPT' A

5.1 Mexannueckas pabota

5.2 MexaHndeckas MOIITHOCTh

£ 3 [TpocThic MEXaHHM3MBI: pbIYar, OJIOK, HAKJIOHHAs
' IUIOCKOCTE. [IpaBHiio paBHOBECHS phIYara

54 [IpumeHeHne npaBuiia paBHOBECHUS pbluara K OJIOKy

55 «3onotoe mpaBwiao» MexaHuku. KoaddunmeHnt




MOJIC3HOTO  JIEMCTBHSI ~ MexaHU3MOB.  [IpocTeie

MEXaHHU3MBbI B 6I)ITy U TEXHHUKE

5.6

[loTennmanpHass SHEPrHUM Tela, MOJHITOTO Haj

3eMién

5.7

Kunernueckas sHeprus

5.8

[TonHast MexaHn4ecKasi SHEprusi. 3aKOH U3MEHEHUS U

COXpaHCHUA MEXaHH4YeCKOM OQHCPIun

5.9

[TpakTuyeckue paboOThI:

Onpenenenne  paboOThl  CHJIBI  TPEHUS  IpH
PaBHOMEPHOM JIBWJKEHUU TeJla 10 TOPU3OHTAIBHOU
nosepxHoctu. MccnenoBanue yciaoBUH paBHOBECHS
peiuara. Msmepenne KIIJI HakIOHHON IUIOCKOCTH.
N3yyenue 3akoHa  COXPAaHEHHUS  MEXaHUYECKOU

SHEPruu

5.10

®du3nyeckue SBJICHUS B npupoac: pblHyaru B TECJIC

YCJI0BCKa

5.11

TexHuueckue yCTpPOWCTBA: pblYar, MOJIBWKHBIA H
HEMOJBIDKHBIA ~ OJIOKM, HAKJIOHHAs  IUIOCKOCTD,

MMPOCTBIC MCXAHU3MBbI B 6LITy

8 KUIIACC

Kona
pasjaena

Kon
3JIeMeHTa

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUS

TEIIVIOBBIE ABJIEHUA

6.1

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKOU
TEOPUH CTPOEHHUS BemecTBa. Macca H  pa3Mepsl
MosieKysl. ONbIThI, MOATBEPKAAIOLINE OCHOBHbBIE

ITOJIOKEHUS MOJIEKYIIPHOKWUHETHYECKOU TEOPUU

6.2

Mopnenn  TBEPAOTO, KHUAKOTO H Ta3000pa3HOTO
COCTOSIHUH  BEIEeCTBA. Kpucrammuueckne  u

aMmopdHBbIe Tena




OObsicHEHHE CBOWMCTB Ta30B, KUIKOCTEH U TBEPIBIX

6.3 TeI Ha OCHOBE TIOJIO’KEHU
MOJIEKYJIIPHOKHHETUUYECKOU TEOPUH
6.4 CmaunBaHue U KallWJUISIPHBIC SBJICHUS
6.5 TemnoBoe pacIMpeHe U C)KaThe
6.6 Temneparypa. CBsA3b TeMmepaTypbl CO CKOPOCTHIO
' TEIJIOBOTO ABM)KEHHUS YaCTHII
Buyrpennsis ~ sHeprua.  CrnocoObl  W3MEHEHUs
6.7 BHYTpPEHHEH 3Hepruu: Tersionepenada U COBEpIlEeHUE
paboTHI
6.8 Buner TEIUIONepeIaun: TEIUIONPOBOAHOCTb,
. KOHBEKIIHS, U3ITy4eHHE
KonuuectBo TemnoThl.  YienbHas TEMI0EMKOCTh
6.9
BEIECTBA
TeriooOMeH U TEMJIOBOE paBHOBECHE. YpPaBHEHHUE
6.10
TEIUIOBOTO OanmaHca
511 [naBnenne W  OTBEepACBaHHE  KPUCTALTUYCCKHX
' BEIIECTB. Y IeNIbHAS TEIUIOTA IUIABICHUS
[TapooOpazoBanne u KoHJeHcauus. Vcmapenue.
6.1 Kunenne. VYnaenbHas Ttemiora mapooOpa3oOBaHHUS.
' 3aBUCHMOCTH TEMIEePaTypbl KHUIICHUS oT
aTMOC(EpHOTO TaBICHUS
6.13 Bnaxxnocts Bo3myxa
6.14 OHeprust TOIIMBA. Y IeJbHAas TEIJIOTa CrOPaHUs
[Mpunuumer  pabdotsl  TeruioBbix aBurateneit  KIIJI
6.15 TEIUIOBOTO ABHUrareisa. 1eIuloBblE [BUraTeld |
3al[MTa OKPYKAIOILIEH CpeIbl
3aKOH COXpaHCHHS ¥ TIPEBPAICHUS DHEPTUM B
6.16
TEIUIOBBIX MpoIeccax
6.17 [IpakTrueckue pabOTHI:




OnpiTbl 1O OOHApY)KEHHUIO  JEHUCTBUA  CHJI
MOJIEKYJISIPHOTO MPUTSKECHHUS.

OnbIThl MO BBIPANIMBAHUIO KPHUCTAJIOB MOBAPEHHOM
COJIM MJIU caxapa.

OnpITel 1O HAOMIOJEHUIO TEIUIOBOTO PACUIMPEHUS
ra3oB, KUJKOCTEN U TBEPIBIX TEI.

Omnpenenenue JaBleHUs BO3/IyXa B OajUIOHE IIPHIIA.
OnbITh, IEMOHCTPUPYIOLIME 3aBUCUMOCTD JIABJICHUS
BO3yXa OT €ro o0béMa W HarpeBaHUs WU
OXJIQXKACHHUS.

[IpoBepka runoTe3sl TMHEHHON 3aBUCUMOCTH JIJIMHBI
CTOJIOMKA >KUJKOCTH B TEPMOMETPUUYECKON TPYOKe OT
TEMIIepaTyphl.

Habntonenne n3MeHeHust BHyTpEHHEH dHEpruu Tena B
pe3ynbpTaTe Teronepeaadu U paboThl BHEITHUX CHUIIL.
HccnenoBanue SIBJICHUS TerIooOMeHa npu
CMEILIMBAHUM XOJOAHOM U TOPAYEH BOJIBI.
OrnpenenieHUe KOJUYECTBA TEIUIOThI, MOJIYYEHHOTO
BOJIOM TIPU TEIUIOOOMEHE C HarpeThIM METAJUIMYECKUM
HUAJTUHIPOM.

Ornpezenenue yaelbHOM TEII0OEMKOCTH BELIECTBA.
HccenenoBanue mpouecca UCIIapeHus.

Omnpenenenrne OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.

Onpeznenenue yaenbHOM TEIUIOTHI MIABICHHS JIbJA.

du3nyecKue SBJICHUS B MPUPOJE: MOBEPXHOCTHOE

HATAKCHUC MW KallWUIAPHBIC SBJICHHUA B IPHUPOAC,

6.18 KpucTauiel B mpupone, usnydenue CouHila,
3amep3aHue BOJIOEMOB, MOPCKUE OpH3bl; 00pa3oBaHKe
pOCBI, TyMaHa, UHes, CHera.

TexHuueckue yCTpOWCTBA: KaNWUIAPBL, IPHUMEPHI

6.19 UCTIOJIb30BaHUS KpPHUCTaJIOB, KU JIKOCTHBIH

TEPMOMETp, JATUYUK TeMIepaTypbl, TEPMOC, CHUCTEMa




OTOIUIEHUs  JIOMOB, THIPOMETPBI, IICUXPOMETD,

napoBasi TypOvHa, ABUTaTelb BHYTPEHHETO CrOPAHHUSI.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWSA

OnekTpuzanua Ted. JlBa poma  3IEKTpUYECKHX

7.1
3apsoB
BzaumopelictBue 3apsike€HHBIX Tell. 3akoH Kymona
7.2 (3aBUCUMOCTb CHJIBI B3aUMOJICUCTBHSI 3apsKEHHBIX Tel
OT BEJIMYMHBI 3aPSJI0B U PACCTOSHUS MEXKTY TEJIaMH )
DneKTpuuecKoe noJe. HanpspxkénHocThb
7.3 anekTpudyeckoro mois. [lpuHnun cynepro3unuu
ANEKTPUYECKUX TOJIeH (Ha KaUeCTBEHHOM YPOBHE)
Hocutenu snexkrpudecknx 3apsaoB. DIEMEHTApPHBIN
7.4 ANEKTPUYECKUI 3aps. Crpoenue aToMma.
[IpoBOIHUKH U IUIIEKTPUKH
7.5 3aKOH COXpaHEHUs HIEKTPUUIECKOTO 3apsaa
-6 ONEeKTpUYECKUd TOK. YCIIOBUS  CYyILECTBOBaHUS
' JIEKTPUYECKOr0 TOKA. VICTOUHMKYU IIOCTOSIHHOTO TOKa
JenicTBus 3JIEKTPUUECKOTO TOKA (TemoBoe,
7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUI TOK B
KHUIKOCTSIX U razax
- Onekrpuueckas uenb. Cuila ToKa. DIJIEKTPUYECKOE
' HaTPSDKCHUE
- ConpoTuBiaeHUE MIPOBOHUKA. VYaenvHOE
' CONPOTHBIIEHUE BEIIECTBA
7.10 3akon OMa 1 ydacTka 1enu
[TocnenoBarenbHOe M MapalieIbHOE COEAUHEHHE
7.11
MIPOBOIHHKOB
PaGoTta m MOIIHOCTH 3JIEKTPUUECKOTO TOKA. 3aKOH
7.12
Hxoynsa — Jlenna
7.13 DIIEKTPUUYECKUE TIETTH U TIOTPEOUTENH IIMEKTPHUICCKOM




sHepruu B ObITy. KopoTkoe 3ampikaHme

[TocTostHHBIE MAarHUTBHL. Bzaumopeiicteue
7.14
MIOCTOSTHHBIX MarHUTOB
MarautHoe mnose. MarHutHoe mnoje 3eMiId U €ro
7.15
3HAYEHHUE JUIS )KU3HU Ha 3emiie
216 OnbiT Opcrena. MarHuTHOE TOJE BJIEKTPUUECKOTO
' ToKa. [I[puMeHeHne 311eKTPOMarHuToB B TEXHUKE
JleficTBe MarHMUTHOTO MOJISl HAa MPOBOJHUK C TOKOM.
217 DIIEKTpOABUTATEND MOCTOSIHHOTO TOKa.
' Hcnonp30BaHue 37EKTPOJBUraTeneil B TEXHUYECKHUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE
Onbitel @apanes. SIBleHHE  3IIEKTPOMArHUTHOM
7.18
uHaykuuu. [Ipasuno Jlenna
DIIEKTPOTreHEPATOP. CrniocoOsI MOJTy4eHUS
7.19 QNIEKTPUYECKOW  DHEpPruu.  ODJIEKTPOCTAHLIMM  Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTUH
[IpakTuyeckue paboOTHI:
OneITel 1O  HAOMIOACHUWIO  DJCKTPU3AIHMH  Tell
WHYKIUEN U TIPU CONMPUKOCHOBEHHH.
UccnenoBanue neHCTBUSI 3IEKTPUUYECKOrO TMOJS Ha
MIPOBOJIHUKY U JIUDJICKTPUKH.
COopka u mpoBepKa pabOTHI IICKTPUUECKOUN IIern
MOCTOSTHHOTO TOKA.
7.20 H3mepenue u peryaupoBaHue CUJIbI TOKA.

H3mepenue u perynmpoBaHue HaIIPSKEHUS.
HccnenoBanue 3aBUCHMMOCTH CHJIBI TOKA, HJIYILETO
4yepe3 PE3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA H
HaIIpSDKEHUs Ha PE3UCTOPE.

OnbIThI, JEMOHCTPHUPYIOLINE 3aBUCHMOCTb
3JEKTPUYECKOTO CONPOTUBJIEHUS IPOBOJHUKA OT €r0

JJINHBI, Iiomaau IIOIEPCUYHOTO CCUCHUA u




Marepuania.

IIpoBepka TmpaBuia CIIOXKEHUS HANPSHKEHUN IIpH
MIOCJIEIOBATEILHOM COEIMHEHUN [IBYX PE3UCTOPOB.
[IpoBepka mpaBuna Uil CHIBI  TOKa  MpH
napajieIbHOM COEIMHEHHNH PE3UCTOPOB.
Onpenenenne  paboOTbl  DIEKTPUUECKOTO  TOKa,
uaymero yepes pesuctop. OnpeneneHue MOLIHOCTH
3JEKTPUYECKOTO TOKA, BBIIEISEMONW Ha PE3UCTOpE.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HIYIIETO
yepe3 JIaMIOYKy, OT HanpsbKeHWsT Ha  Heil.
Onpenenenne KIIJ[ nHarpeBarensa. HMccnenosanue
MAarHUTHOTO B3aUMOJEHCTBUS ITOCTOSIHHBIX MarHUTOB.
MN3y4yeHne MarHUTHOIO IO MOCTOSHHBIX MAarHUTOB
npyu X oObeAMHEHUH U paszaeneHuu. MccienoBanue
JICUCTBHS DJIEKTPUYECKOIO TOKAa HA MAarHUTHYIO
cTpenky. OmbIThI, AEMOHCTPUPYIOUIUE 3aBUCUMOCTH
CUJIbl B3aMMOJICHCTBHS KATYIIKU C TOKOM M MarHuTa
OT CWJIBl TOKa M HAIPaBJICHUA TOKA B KaTyIIKE.
H3ydenue neiicTBUsI MarHUTHOTO TOJISL HA ITPOBOJAHUK
¢ TokoM. KoHCTpyumpoBaHMe U HU3y4yeHHE DPAOOTHI
3JIEKTPOABUTATETISA. Hsmepenne KITQ
AJIEKTPOJIBUraTeNbHON  ycTaHOBKU.  OmbITBI 110
UCCIIEI0BAHUIO SIBIICHUS JJIEKTPOMATrHUTHOM
WHIYKIUU: UCCIIEIOBAHUE W3MEHEHUN 3HA4YCHUS H

HaIlpaBJICHHUA HHAYKIIMOHHOI'O TOKa

®u3nvecKue SBICHHUS B TMPUPOJEC: DIECKTPUUECKUE

SABJICHHUSA B aTMOC(i)epC, OJICKTPUYECTBO  JKUBBIX

7.21 OpraHU3MOB, MAarHUTHOE TMoje 3eMiH, JAped
MIOJTIOCOB, POJIb MAarHUTHOTO TIOJIS JUIS JKU3HU Ha
3emuie, MOJISIPHOE CHUSTHHE

299 TexHuyeckue ycTpoucTBa: 3MEKTPOCKOM, aMIIEpMETP,

BOJIBTMETP, PEOCTaT, CUETYMK  DIEKTPUUECKOMH




SHEPIHUH, JNIEKTPOOCBETUTEIIbHBIE puoopHlI,
HarpeBaTelbHbIE  DJIEKTPONpPUOOpPHl  (IIPUMEPHI),
WIEKTPUUYECKHE IPEJOXPAHUTENIHN, 3SJIEKTPOMArHuT,
UIEKTPOJBUTATENIb MOCTOSIHHOTO TOKA, TE€HEpaTop

IIOCTOSIHHOI'O TOKa

9 KIIACC
Kon Kon
[TpoBepsieMble 371€MEHTHI COAEepPHKAHUS
paznena JJIeMEHTa
MEXAHUWYECKUE SBJIEHUA
81 MexaHuueckoe JBHXeHHME. MarepuaiabHas TOUKA.
. Cucrema orcuéra
8.2 OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKECHUS
8.3 PaBHOMeEpHOE NMPSAMOTUHEHHOE TBM)KEHUE
HepasaomepHoe MIPSIMOJIMHEMHOE JIBHKCHHE.
8.4 CpenHsAss M MIHOBEHHAs CKOpPOCTb Tejla IpHU
HEPaBHOMEPHOM JIBUKEHUU
8.5 VYckopeHue.  PaBHOYCKOpEHHOE — IIPSIMOJIMHEHHOE
' JIBYDKEHUE
8 8.6 CobOoanoe nagenue. Onbitel ["anunes
PaBHOMEpPHOE NBHKEHHE 1O OKPYKHOCTH. llepuon u
8.7 yacToTa oOpamienus. JInHelHast 1 yriioBasi CKOPOCTH.
LleHTpOocTpeMUTEIBHOE YCKOPEHHE
8.8 [Iepsriii 3axon HproToHa
8.9 Bropoii 3akon HeroTroHa
8.10 Tperuii 3akon HeloToHa
8.11 [TpuHIUIT CynEePNO3UIIMU CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHMs: CWiIa TPEHHUS CKOJIbKEHUs, CHIIa
' TPEeHHUsI IOKOS, IPYTHe BUIbI TPEHUS




Cuna TOKECTH U 3aKOH BCCMUPHOI'O TATOTCHUA.

8.14 YckopeHnue cBOOOHOTO MaICHUS
8.15 JBmwxenue t1aHer Bokpyr Connma.  IlepBas
' KocMuYeckasi ckopocTb. HeBecoMocTh U meperpys3ku
PaBHOBecue wmaTepHalibHOW TOYKH. AOCOJIOTHO
8.16 )
TBEpOE TEIO
8.17 PaBHOBecue TBEpIOro Tena C 3aKPEIUIEHHOUM OChIO
' BpaiieHus. MomeHt cuibl. LleHTp TsxecTn
Nmnynec Tena. M3meHenue wummynbca. KMmmysse
8.18
CHUJIBI
8.19 3aK0H COXpaHEHUS UMITYJIbCA
8.20 PeakTuBHOE NBUXKEHUE
8.21 Mexanunueckasi paboTa 1 MOLTHOCTb
8.2 Pabora cun Tsxectd, ympyroctd, TpeHus. CBs3b
. SHEpPruu u paboThl
8.3 [loTeHumaneHast »HEpPrus Tena, MOJHATOTO Hax
' MOBEPXHOCTHIO 3eMIIH
8.24 [loTennmanpHas 3HEPIrUst CKATON MPY>KUHbI
Kunernueckas sHeprus. TeopemMa 0 KMHETUUYECKOM
8.25
SHEPTUU
8.26 3aKOH COXpaHEHUsI MEXaHHMUECKOW IHEPTUn
[IpakTuyeckue paboOTHI:
Omnpenenenue cpegHel  CKOPOCTH  CKOJBKEHUS
Opycka WM JBWKCHHS IIapuKa T0 HAKIOHHON
wiockoctu. OnpeneneHne yCKOPEHWs Tena TpHu
PaBHOYCKOPEHHOM  JBIDKEHHHM IO  HAKJIOHHOM
TUTOCKOCTH.
8.27

HccnenoBanue 3aBUCUMOCTU IYTH OT BPEMEHHU MpHU
PaBHOYCKOPEHHOM  JIBIDKEHMHM  0€3  HayaJbHOU
CKOPOCTH.

[IpoBepka rumoTesbl: €cad MpU PaBHOYCKOPEHHOM
JIBUKEHUH 0€3 HauyaabHOW CKOPOCTHU MYTH OTHOCSTCA

KaK psq HEUYETHBIX YUCCil, TO COOTBETCTBYIOIIIHUC




IMPOMEIKYTKH BPpEMCHU OJITMHAKOBEI.

I/ICCHGI[OBaHI/Ie 3aBUCUMOCTHU CHJIBI TPCHUA
CKOJIbKEHUSI OT CHUJIbl HOPMAJIbHOTO JIaBJICHHUS.
Onpenenenne KodPPUIIMEHTA TPEHUS CKOJIBKEHUSI.
Onpenenenne KECTKOCTU NPYxUHBL. OnpeneneHue
paboThl CHIIBI TPEHUS NMPU PABHOMEPHOM JIBKEHHUH
Tena o TOPU30HTAIILHOM MOBEPXHOCTH.
Onpenenenue pabOThl  CWJIBI  YIPYrOCTH MU
noasEMeE rpy3a ¢ MCIOIb30BaHHEM HEMOJIBUXKHOTO U

IIOJBHMXKHOI'O OJI0KOB

duszndeckrue SBICHHUS B nopupoac: IIPHIIMBBI U

8.28 OTIINBHI, JBWXKeHHE IIaHeT COJIHEYHOM CHCTEMBI,
PEaKTHUBHOE JIBUYKEHHE KUBBIX OPTraHU3MOB
8.29 TexHudyeckue yCTpOICTBA: COHMIOMETp, JaTUYUKU

MMOJIOKCHHS, PACCTOAHHUA U YCKOPCHU A, PAKCTLL

MEXAHUYECKHUE KOJIEBAHWA 11 BOJIHBI

KonebarenbHoe JIBUYKEHUE. OcHoBHbIE
9.1 XapaKTepUCTUKH KOJIeOaHWH: TepuoJ, YacToTa,
aMIUIUTya
MareMatuueckuii ¥ NPYKUHHBIM ~ MasTHUKU.
9.2 [IpeBpamienue  »HEpruM  Npu  KoJeOaTeIbHOM
JIBMOKEHUHU
0.3 3aryxaromue KOJIeOaHusl. Brnyxaennble
' koseOaHus. Pezonanc
Mexannueckue BOJHBL. (CBOHCTBA MEXaHUYECKHX
BOJIH. [IpomonbHblE M momnepedHbie BOJHBL J{mHa
9.4 BOJHBI W CKOPOCTb €€  paclpoCTpaHEHHS.
MexaHuueckue  BOJHBI B TBEPAOM  TeJe,
CEHCMHUYECKHE BOJIHBI
9.5 3Byk. [')poMKOCTh 1 BbIcOTa 3BYKa. OTpakeHue 3ByKa
9.6 WHdpa3ByK U yIbTpa3ByK
0.7 [TpakTrueckue pabOTHI:

OnpeneneHne dYacToThl W Tepuoja  KoJieOaHHt




MATEMATUYCCKOI'O MasiTHUKA.

OmpeneneHne 4YacToThl W Tepuoja KoJieOaHHit
MPY)KUHHOTO MasTHUKA

HccnenoBanue 3aBUCUMOCTH TepuUoja KoJeOaHHM
MOJBEIICHHOTO K HUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TepuUoJa KoJeOaHHM
MPY)KWHHOTO MasiTHUKa OT Macchl rpy3a. [IpoBepka
HE3aBUCHMOCTH  TepHoJia  KojebaHuil  rpy3a,
MOJIBEIICHHOTO K HUTH, OT MacChl Ipy3a M KECTKOCTH
NpYXXUHBI. 3MepeHne yCKOpeHHs CBOOOIHOTO

naacHusA

dusznyeckue SBICHUSI B npupoac: BOCHPHUATHC

9.8 3BYKOB KMBOTHBIMHU, 3CMIICTPACCHUC, celicMUYEeCKue
BOJIHBI, HYHAMH, 3XO
99 Texnuueckue YCTpOﬁCTBaZ 9XO0JIOT, HCIIOJb30BaHHUC

yIABTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE

BOJIHBI
101 ONEKTpPOMAarHUTHOE  MoJie.  DJIEKTPOMarHUTHbIE
' BOJIHBL. CBOMCTBA 3JIEKTPOMATrHUTHBIX BOJIH
10.2 [IIkana 37€KTPOMAarHUTHBIX BOJIH
10.3 OnexTpoMarHuTHas npupoja ceeta. CKOpoCTh CBETa.
' BouiHOBBIE CBOICTBA CBETA
10 [IpakTnueckue pabOThI:
10.4 WN3yueHne CBOWCTB AJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIILI0 MOOMIIBHOTO TennedoHa
dusuueckue SBICHUS B TPUPOAE: OHMOIOTHYECKOE
10.5 NecTBUE  BHIMMOTO,  YIbTPa(UOJIETOBOTO  H
PEHTIE€HOBCKOIO U3ITy4eHUI
106 Texanueckue YCTpOWCTBA: HCIIOJIb30BAHUE
' AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H
1 CBETOBBIE SABJIEHUA
11.1 JlyueBast Mmonens cBeta. MicTouHHMKY cBETa




11.2

IIpssMonMHENHOE pacpOCTPaHEHNE CBETA

Otpaxxenue cBera. Ilmockoe 3epkano. 3akoH

11.3
OTPaKECHUSI CBETA
114 [Ipenomnenne cBera. 3aKOH NPEJIOMJICHHS CBETA.
' [TorHOE BHYTpEHHEE OTpaKEHHE CBETA
115 Jlunza. Xon ydeit B TuH3E
116 Onrtrueckas cuctema (oToamnmnapara, MUKPOCKOTIA H
' TeJIeCKOoIa
117 I'ma3 kak omnTuyeckas cucrema. bIM30pyKOCTh H
' JATbHO30PKOCTh
Paznoxenne Oemoro cBera B crmekTp. OTbBITHI
11.8 Hetotona. CnoxeHue  CHEKTPalbHBIX  I[BETOB.
Hucnepcus cera
[IpakTuueckue pabOTHI:
HccnemoBanue  3aBUCUMOCTH  yTia  OTPaKCHUSA
CBETOBOTO JIy4a OT yIJia MajcHHUs.
N3ydeHne xapakTepucTUK M300pakeHUs MpeMeTa B
IUIOCKOM 3€pKaje.
HccnenoBanue 3aBUCHUMOCTH  YIila MPEIOMIICHUS
CBETOBOTO Jlydya OT YyIJla TMAaJeHHWs HAa TpaHHUIES
11.9 «BO3/IyX — CTEKJIOM.
[Tonydenue n300pakeHUil ¢ TOMOIIBIO coOOUparoIen
JIUH3BIL.
Omnpenenenre GOKYCHOTO PACCTOSIHUS U ONTUICCKON
CHJIBI COOMPAIOIICH JIMH3HI.
OMBITHI IO PA3JIOKCHHUIO OEI0T0 CBETa B CIEKTP.
ONBITH M0 BOCHPHUATHIO I[BETA MPEIMETOB NPH X
HaOJIFOIEHNH Yepe3 IIBETOBbIE (DHUITBTPHI
dusnyeckue sBJICHUS B pUpoje: 3atMeHus CoJHIa
11.10 u JlyHbl, 1BeTa TEJ, ONTUYECKUE SBICHUS B
atMocdepe (1iBeT HeOa, pedpakims, paayra, MUPax)
111 TexHnueckue  yCTpOWCTBA:  OYKH,  IEPHUCKOIL,

doToanmnapar, ONTUYECKHE CBETOBOIbI




12

KBAHTOBBIE SABJIEHUA

OmneiThl Pesepdopna u mmanerapHas Mojeib aroma.

12.1
Monens aroma bopa
192 Hcnyckanue M MOTJIONIEHHE cBeTa aTOMOM. KBaHTHI.
' JIuneityaTbie CIEKTPhI
PamunoaktuBHOCTh.  Anbda, ©Oeta- W  ramma-
12.3
U3IIy4EeHHS
194 Crpoenue aromHoro sjapa. HyknonHas wojenb
' aTOMHOTO siapa. M30TOMBI
195 PannoaktuBHbIE NIpEBPAILICHHUS. [Tepuon
' MoJIypacrnaia aTOMHBIX JIep
126 SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsiI0BOTO
' 1 MacCOBOT'O YHUCEI
OHeprusi CBsi3W aTOMHBIX sifep. CBA3b Macchl U
12.7
SHEPIUu
128 Peaknun cunte3a u genenust sjaep. McrouHukum
' sHeprun CoJiHILIA U 3BE3]T
129 Snepnas osHepretuka. JlelicTBHE pPagMOAKTUBHBIX
' U3JIyYCHHUI Ha )KUBbIE OPTaHU3MBI
[IpakTuyeckue paboOTHI:
Halntonenue CrulomiHbIX M JIMHEMYAThIX CIEKTPOB
12.10 U3JIy4CHHUS.
HccnenoBanue TpeKoB: U3MEPEHUE SHEPTUU YACTULIBI
10 TOPMO3HOMY ITyTH (110 (hoTOoTpadusmM).
N3mepenune paguoakTuBHOTO (poHA
®u3nyecKkue SBICHHUS B IPUPOJE: ECTECTBEHHBIN
paauoaKTUBHBIN ¢on, KOCMHUYECKHE  JIY4YH,
12.11 pPalMOAaKTUBHOE HM3TyYECHHE MPHUPOJTHBIX MHUHEPAJIOB,
JICWCTBUE PAJMOAKTUBHBIX W3IYYEHHN HA OPraHU3M
YEeJI0BEKa
19,19 Texandeckue YCTpOMCTBA: CIIEKTPOCKOII,

WHIUBUyAJIbHBIN JO3UMETp, KaMepa Buibcona







IMPOBEPSEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IMPOTPAMMBI OCHOBHOI'O OBIIIETO OBPA3OBAHUSI

Kon
NpoBepsieMoro
TpeOOBaHUA

IIpoBepsiemble TpeOOBaAHMSI K NPEAMETHBIM pe3yJibTaTaM
0a30BOr0 ypOBHSI 0CBOEHMSI OCHOBHOI 00pa3oBaTeibHOI
MPOrpamMMbl OCHOBHOI0 00111ero oopazoBanusi Ha ocHoBe PI'OC

[Tonnmanue ponu GU3MKK B HAYYHOM KapTHHE MHPA;
c(hOpMHUPOBAHHOCTh 0a30BBIX MPEJCTABICHUNH O 3aKOHOMEPHOU
CBSI3M ¥ NIO3HABAEMOCTH SBJIEHUI MPHUPOJIBI, O POJIU IKCIIEPUMEHTA
B (¢usuke, o cucremooOpazyomieid poiun (U3NKKH B Pa3BUTUU
€CTECTBEHHbIX HAyK, TEXHUKH W TEXHOJIOTUH, 00 3BOJIOLUHU
(u3nYecKUX 3HAaHUN U UX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYYHOM
KapTUHE MHpa, O BKJIAJE POCCUHMCKUX M 3apyOeKHBIX Y4EHBIX-
¢uU3UKOB B pa3BUTHE  HAyKd, OOBSICHEHHE  MPOIIECCOB

OKpYyKaromero Mmupa, pasBuTUC TCXHUKU U TEXHOJIOTUI

3HaHus O BUJAX Marepuu (BELIECTBO U MOJE), O ABMKCHUU KaK
croco0e CyIIeCTBOBaHUA MaTepuu, 00 AaTOMHO-MOJIEKYJISPHOMN
TEOPUH CTPOEHUS BEILECTBa, O (PU3MUECKON CYLTHOCTH SIBJICHUMH
Opuposbl  (MEXaHWYECKUX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBAaHTOBbIX); YMEHHE pa3jiuyaTh SBJIEHUS II0 OIMUCAHUIO MX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOLIUX
JaHHOE (PU3UUECKOE SIBIICHHE; YMEHUE PACIO3HABAThH MPOSBICHUE
U3YyUYCHHBIX (PM3UYECKUX SIBICHUI B OKPYKAIOLIEM MHUPE, BBIIACTISA

UX CYLLECTBEHHBIE CBOMCTBA (MPU3HAKU)

Brnangenune ocHOBaMU MOHSTUHWHOIO amnmnapara U CUMBOJUYECKOTO
s3bIKa (PM3UKH M MCIIOJIb30BAHKE WX JIJISl PEIICHUS YUCOHBIX 3a71a4,
YMEHHUE XapaKTepu30BaTh CBOMCTBA Tes, (PU3UUYECKUE SIBJICHUS U
MPOIIECCHl, HCMOJB3Ys (GYHIAMEHTAIbHBIE W OMIIUPUUYECKHE

3aKOHBI

YMeHne OIMCHIBaTh HN3YUYCHHBIC CBOMCTBA TE€I H (1)I/ISI/I‘I€CKI/IG

SABJICHUS, UCITIOJIB3Ys (bl/I3I/I'—IeCKI/Ie BCJINYHNHBI

Bnaz[eHHe OCHOBaMM MCTOJOB HAY4YHOI'O IIO3HAHHUA C y‘léTOM




coOmomeHuss  TpaBWil  0O€30MAaCHOTO  Tpynda:  HaOMIOACHHE
(bu3HYECKUX SIBICHUMN:

YMEHHE  CaMOCTOSTEIbHO  COOMpAaTh  AKCHEPUMEHTAIbHYIO
YCTaHOBKY U3 JaHHOTO Habopa 000pyAOBaHMSI MO HHCTPYKIIHH,
ONMCHIBaTh XOJl ONBbITA M 3alUCHIBaTh €ro  pe3yJbTaThl,
(hopMynupoBaTh BHIBObI;

IpOBEJCHUE NPSIMBIX M KOCBEHHBIX HM3MEPEHUH (QU3NUECKUX
BEJIMYMH: YMEHHE IUIaHUPOBATh M3MEPEHUsS, CaMOCTOATEIbHO
coOupaTh HSKCIEPUMEHTAIBHYI0 YCTAaHOBKY IO HMHCTPYKIUH,
BBIUHCIISATh 3HAYEHHE BEIMYMHBI U aHAIM3UPOBATh MOJYYECHHBIE
pe3ynpTaThl C Yy4ETOM 3aJaHHOW TOTPEUIHOCTH Pe3yIbTaTOB
U3MEPEHUI;

NPOBE/ICHUE HECIOKHBIX HKCIEPUMEHTAIbHBIX HCCIIEA0BAHUI;
CaMOCTOSITEIbHO COOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY H
OPOBOJUTH  MCCIEIOBAaHWE IO MHCTPYKIHH, IPEJICTABIATh
HOJIy4eHHBIE 3aBUCUMOCTU (PU3MYECKUX BEIUYUH B BUJE TaOIUI] U
rpauKoB, YYUTHIBaTh IOTPEIIHOCTH, JejaTh BBIBOJABI IO

pe3yiibTaTaM HUCCICIOBAaHUA

[lonnManue XapakTEepHBIX CBOMCTB  (PU3MUECKHX  MoJeNei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPAOE TENO, MOJEIU
CTPOEHUS ra30B, KUAKOCTEN U TBEPBIX Tel, INIAHETApHAS MOJEIb
aTOMa, HyKJIOHHAsi MOJIENIb aTOMHOIO ]Ipa) U YMEHUE NPUMEHSATh

UX JJ1s1 O0bSCHEHUS (PU3MUYECKHX TPOIIECCOB

YMenne o0bACHATh (PU3NUYECKUE MTPOLIECCH] U CBOWCTBA TEN, B TOM
YUCJI€ U B KOHTEKCTE CHUTyallud NPAKTUKO-OPHUEHTHUPOBAHHOIO
XapakTepa, B YAaCTHOCTH, BBIABIATH IPUYUHHO-CJIECACTBEHHBIC
CBSI3M M CTPOUTH OOBSICHEHHE C OMOPOH Ha M3yYCHHBIE CBOWCTBA
(bu3nYecKux SBIICHUH, (PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH M

MOJCIIN

YMmenue pemath pacuéTHble 3ajaud (Ha 6a3e 2 — 3 ypaBHEHHU),
UCTIONB3YsI 3aKOHBI W (POpPMYJbI, CBs3bIBalOmMUE (U3HICCKUE
BCJIMYHHBI, B YaCTHOCTH, 3aIlMCbIBATHL KpPAaTKOC YCJIOBHC 3aaadu,
BBISIBJISITh HEJIOCTAOIINE JaHHbIE, BBIOMPATh 3aKOHBI U (POPMYIIHI,

HGO6XOI[I/IMBIC s eé pEUICHUA, HUCIOJb30BaTh CIIPABOYHBIC




JTaHHBIE, TIPOBOJUTH PACUETHI W OIEHUBATh PEATUCTUYHOCTH
MOJYYCHHOTO  3HA4YCHUS  (PU3NYECKOW  BEIUYMHBI, yMEHHE
OTIPENENIATh PAa3MEPHOCTh (PU3UUECKONW BEIMYUHBI, MOJYYCHHOU

IIpU pElICHUH 3a7aun

YMeHue XapakTepu3oBaTh MPHUHLMUIBI JEHCTBUS TEXHUUYECKHX
YCTPOMCTB, B TOM 4YHCJIE OBITOBBIX MPUOOPOB, M MPOMBILIUIEHHBIX
TEXHOJIOTMYECKHUX MPOIECCOB M0 UX OMHCAHUIO, UCIIOJIb3YS 3HAHUS
0 CBOMCTBax (h)M3MUECKUX SABJIICHUNH M HEOOXOIUMble (pU3MUecKue

3aKOHOMCPHOCTH

10

YMenne WuCHnoan30BaTh 3HAHUS O (1)I/ISI/I‘I€CKI/IX SABJICHUAX B
HOBCG,Z[HGBHOIZ KHU3HHU AJIA oOecrnieueHuss 0€30MMaCHOCTH Ipu
O6paH_[eHI/II/I C OBITOBBIMU an6opaMH u TEXHUYCCKHUMU
YCTpOﬁCTBaMH, COXpaHCHHUA 3J0pOBbs U CO6J'IIOI[CHI/I}I HOpM
OKOJIOTHYCCKOI'0 INIOBCIACHHUSA B oxpyxcaromeﬁ cpeac; NMOHMMAHUC
HCO6XO,Z[I/IMOCTI/I MIPUMCHCHUA JOCTHKEHUI (I)I/I3I/IKI/I 1 TEXHOJIOT UM

I palluOHAJIBHOTO ITPUPOAO0IIOJIE30BaHUS

11

OneIT TIOMCKa, TPEeoOpa3oBaHus M MpeACTaBIeHUS WHGOpMAIUU
(hu3HUECKOTO CoAepKaHMs C MCIMOJBb30BaHWEM HH(OpPMAIMOHHO-
KOMMYHHUKATHUBHBIX TGXHOHOI‘HFI; YMCHUC OLICHUBATh
JOCTOBEPHOCTH MOJIY4YE€HHOU HH(OpPMAIMM Ha OCHOBE UMEIOLITUXCS
3HAHUM U AOTOJHHUTCIIBHBIX HCTOYHHUKOB; YMCHHC HCIIOJIb30BAThH
OpU  BBIMOJTHCHWHM Y4eOHBIX 3aJaHWid  HAyIHO-TIOMYJISPHYIO
aUTEepaTypy (PU3NYECKOTO COACPIKAHMS, CIPABOYHBIC MATCPUAIIHI,
pecypcel cetu VIHTEepHEeT, BiameHWe 0a30BHIMH HaBBIKAMU
npeoOpazoBanus WHPOpPMAIMK W3 OJHONW 3HAKOBOW CHCTEMBI B
IPYTyI0; YMEHUE CO3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIE U YCTHBIE

COOOIIICHUS HAa OCHOBE MH(OPMAIINH U3 HECKOJIBKUX HCTOYHUKOB




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, ITIPOBEPAEMbBIX HA
O13 11O PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 MEXAHUWYECKUME SIBJIEHWSI
11 Mexannueckoe naBuxkeHHe. MarepuanbHas Touka. (Cucrema OTCYETA.
' OTHOCHTENLHOCTD JBH)KEHHUS
PaBHOMepHOE M HepaBHOMepHOe ABWKeHHe. CpemHsiss ckopocTh. Dopmyna
1.2 JUTSL BBIYUCIIEHHS CpeaHel ckopoctu: V = S/t
PaBHOMEpHOE TpSIMONMHEWHOE ABIKEHHE. 3aBUCHMOCTH KOOPAMHATHI Teja
OT BPEMEHHM B CIIy4ae paBHOMEPHOTO MPSMOIMHENHOTO JIBUKECHUS:
13 X)) =x, +vt
I'padmku 3aBUCHMOCTH OT BpeMEHH MJisi MPOEKIHH CKOPOCTU, MPOCKIIMH
MepeMeIeHusi, MyTH, KOOPIWHATHl IMPH PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKECHUU
3aBUCUMOCTb KOOpPAMHATHI TeJla OT BPEMEHH B CIy4yae PaBHOYCKOPEHHOTO
HpHMOHHHCfIHOFO JABUXCHUA:
N
Sy =vy, i+, = ;
2
@opMmyJibl Uil IPOEKIUMU MEPEMEIIEHUSA, TPOCKUUNU CKOPOCTH M IPOCKLUHUHU
YCKOPEHHS ITPU PABHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUKEHUH
FE
14 .sx(a‘)=v‘)x-r+ax-3~
Ux(f] =Upx T4, £,
a.(f) =canst,
U:.'rz - le: =la.s,
I'paduku 3aBUCHMOCTH OT BpPEMEHHU JUIsl MPOEKLUUHU YCKOPEHHs, MPOEKIHUU
CKOPOCTH, IPOEKIHNHU IEPEMEIICHN, KOOPAUHATHEI IIPU PaBHOYCKOPEHHOM
HpﬂMOHHHGf/’IHOM AIBUXCHHUU
L5 CBobOoanoe magenune. Dopmysbl, OMHMCHIBAIOIINE CBOOOIHOE TaJeHUE Tema

10 B€PTHUKaAIIN (I[BI/I}KCHI/IG TE€JIa BHU3 WJIM BBEPX OTHOCUTECIIBHO IMOBEPXHOCTU




3eminn). ['paduku 3aBUCUMOCTH OT BPEMEHU IS NPOEKLUUU YCKOPEHHS,
MPOEKIIMM CKOPOCTH U KOOPJAMHATBHI IPU CBOOOJHOM MAaJE€HUU Tejla IO

BEPTUKAIH

CKopoCTh paBHOMEpPHOTO JBIDKEHHUS Tela MO OKpyKHOCTH. HampaBneHue
CKOPOCTH.

®opmyna A BBIYMCIEHUS CKOPOCTH 4Yepe3 PaguyC OKPYXKHOCTU U MEepPUO]T

oOpareHus:
2nR
L=
T

HeHTpOCTpeMI/ITeJ'IBHOG YCKOPCHHC. HaHpaBHeHI/Ie HECHTPOCTPEMHUTCIILHOI'O

yckopeHusi. @opmyna /i BBIYUCIEHUS YCKOPEHUS:

1.6
2
a. — L
" R
dopmyna, cBSI3bIBAIOIIAS IEPUOJT U YACTOTY OOpaIleHUs:
V= 1
T
Macca. [InotHocts Bemecta. @opmysa A BBIYUCICHUS TUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas ¢pusnueckas Bennunna. ClosKeHne CUIl
1.9 SIBnenue nnepuuu. Ilepssoiii 3akoH HeroToHa
Bropoit 3akon HeroToHa:
F=m-a
1.10
CoHanpaBliIeHHOCTb BEKTOPa YCKOPEHUS TeJla U BEKTOpa CHUJIbI,
JNENCTBYIOLIEH Ha TEJO
B3anmopericteue ten. Tperuii 3akoH HeroToHa:
1.11 F,  =-F
Fy 4 =-F




1.12

TpeHI/Ie IIOKOA WU TPCHUC CKOJIbXKCHUA. d)opMyna AJIe BBIYUCIICHUA MOOYJIA

CHUJIBI TPCHUSA CKOJIBXKCHUA:

FTP:M-N

1.13

Hedbopmarus Tena. Ynpyrue u Heynpyrue aehopmanuu. 3aKoH YOpyrou
nedopmaruu (3akoH ['yka):

F=Ik-Al

1.14

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

my -1
F=Gg.-—L1 _2
R
Cuiia TshkecTH. Y CKOpEeHHe CBOOOIHOTO MaACHHUS.
dopmyra Ui BBIYUCICHHS CHJIBI TSHKECTH BOJIM3H MOBEPXHOCTH 3emin: F =
mg.
JIBmwxenue mianet Bokpyr Counia. ITepBast KocMUYECKast CKOPOCTb.

Hesecomocts u nieperpysku

1.15

Nmmynse Tena — BeKTopHast Gu3nyecKasi BeJTHUHHA.
D=mo

HNmnynec cucremsl Teil. I3MeHeHne umnynbsca. MMITynbe cuiibl

1.16

3aKOH COXpaHEHMsI UMITYJIbCa JJIsl 3aMKHYTOM CUCTEMBI TEN:
Pp=myUy +m, U, =const

PeakTuBHOE NBMKEHHUE

1.17

Mexanndeckasi pabora. @opmyra ISl BEIYUCICHUS PAOOTHI CUITBL:

A=Fscosc

Mexannyeckass MOLTHOCTb:

v=4
I




1.18

Kunernueckas u IMOTCHIUAJIbHAs SHCPIrui. CDopMyna JUISA BBIYUCIICHUA

KUHETHUYECKON SHEPTUU:

H!Uz
Be=m

TeopeMa o kuHeTH4YecKoil sHeprun. DopMyina a1 BEIYUCICHUS

MOTEHIMATLHONW SHEPTUH TeJa, MOAHITOTO

Hajg 3eMuéit:

E,=mgh

1.19

Mexanunueckas OHCPIuA:
E=E;+E,

3akoH COXpaHCHUA MEXaHHYECKOM SHCPTHUH. CDOpMy.Ha JJIs 3aKOHa
COXpPaHCHUA MEXaHHUYECKOM SHEPTHU B OTCYTCTBUC CUJI TPCHUS: E = const.

HpeBpameHI/Ie MEXaHHUYECKOM OHEPruu Mnpu HaJIMIU CUJIbI TPCHU.

1.20

[TpocThie MEXaHU3MBI. «30JI0TOC MTPABHUIIO» MEXaHUKH.
Poruar. Momenr cuiisl; M - Fl.

Ycnosue paBHOBeCHs pblyara:
M +M, +..=0
[MonsuxHbIi 1 HenoABWKHBIN O0510ku. KITJ[ mpocThix MexaHU3MOB,

n= i
A‘HI‘IH‘IEE:E&H

1.21

[laBiienue TBEpIOTO TEINA.

@opmyia Ui BBIYMCIICHHS JABJICHUS TBEPAOTO Tena:

_F
p_ls"

JaBnenue raza. AtrmocdepHoe JaBieHuUE.

FI/IJIPOCT&TI/I‘IGCKOG AaBJICHUC BHYTPHU KHUIKOCTH.

@opmyrna Ui BBIYMCICHHS TaBJICHHS BHYTPHU KUIKOCTH:

p=pgh+p_,




1.22

3axoH [lackans. I'mapaBaudeckuii npecc

1.23

3akon Apxumena. Dopmyna g ONPEACIICHUS] BBITATKUBAIONICH CHIIHI,

JIEMCTBYIOIIEH HA TEJIO, MOTPYKEHHOE B )KUAKOCTh WM Ta3:

Fa =pgV

Ycnosue nnaBanus Tena. IlmaBanue CyAOB M BO3OYyXOIlJIABAHUE

1.24

Mexanudeckue KoJieOaHWs. AMIUIMTY/AA, TEPUOJ W YacToTa KOJeOaHUH.

®dopmyra, CBSI3bIBAIONIAs YaCTOTY U MEPHO] KOJICOaHUIA:

1.25

MaremaTuueckuii M TMPYKUHHBIA MasTHUKH. [IpeBpailieHue sHepruud mnpu

K0JIe0aTeIbHOM JABUKCHUUN

1.26

3aTYXaIOIJ_[I/Ie KoJIeOaHMSI. BI)IHY)KIICHHBIe koJiebanus. Pe3oHanc

1.27

MexaHu4ecKue BOJIHEL. HponoanHe U MOTICPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI 1

CKOPOCTBh PaCIpOCTPaHCHUA BOJIHBI:

L=v-T

1.28

3ByK. I'poMKoOCTh 1 BbIcOTa 3ByKa. OTpakeHUe 3ByKOBOM BOJIHBI HA TPaHMIIE

nByX cpell. MHdpa3Byk U yabTpa3ByK

1.29

Ipakmuyeckue pabomul

N3mepenne cpeqHel MIOTHOCTH BEIIECTBA; apXUMEIOBOM CHUJIBbI; KECTKOCTH
MPYXKUHBL, KO3((UIIEHTA TPEHUS CKOJIBKEHUS; PaOOThI CUIIBI TPEHUS, CHIIBI
YOPYTOCTH; CPEIHEH CKOPOCTU JBIKEHHS OpycKa MO HAKJIOHHOW MJIOCKOCTH;
ycKopeHusi Opycka Mpu JBIKEHUU MO HAKIOHHOM TUIOCKOCTH; YacTOTHI H
nepuoja KoJeOaHWH MaTEeMaTHYeCKOrO MAasTHUKA; YacTOThl W TEpHOAA
KOJIeOaHUIl TMPYKUHHOTO MAaATHHKA; MOMEHTa CHJIbI, JCHCTBYIOIIETO Ha
peruar; pabOTBhl CHIJIBI yIOPYrOCTH TPH TIOABEME Tpy3a C TMOMOIIBIO
HEMOABIKHOTO OJI0Ka; pabOThI CHJIBI YIPYrOCTH TPH TMOABEME Tpy3a C
MTOMOTIIBIO TIOABUKHOTO OJI0KA.

HccnenoBanne 3aBHCUMOCTH apXUMEIOBOM CHIIBI OT 00BbEMaA MOTPYKEHHON
YacTH TeJla M OT IJIOTHOCTU JKHAKOCTH; HE3aBUCUMOCTU BBITAIKHUBAIOIICH
CHJIBI OT MAcChl T€Ja; CWJIBI TPEHHUS CKOJBKEHHS OT CHJIbI HOPMaJbHOTO
JMABJIEHUS W OT pojJa TOBEPXHOCTH; CHJIBI YINPYrOCTH, BO3HHKAIOIIECH B

MpYyXHUHE, OT CTENeHH AedopMaluil MPYKUHBI; YCKOPEHUs Opycka OT yria




HaKJIOHa HampasJsoLIe; mnepuoja (4acToTbl) KoJIEOAHUN HUTSHOTO
MadTHHUKA OT JJIMHBI HUTHU, IIEPpHOOA KoJeOaHui IMMPY>XUHHOI'0O MasgTHUKaA OT
Macchl TIpy3a M KECTKOCTH MPYKHHBI, MCCIEJOBAHUE HE3aBUCHUMOCTH
nepuosa KosneGaHMH HUTSHOIO MasTHHKAa OT Maccel rpysa. [IpoBepka

yCIIOBUSI paBHOBECHS pblyara

Qusuueckue sA6NeHUS 6 Npupoode: TPUMEPHl JBUKEHHUS C Pa3IUYHBIMU
CKOPOCTSMH B XHWBOM M HEXKHBOM MNpUPOJE, IEHUCTBUE CHJIBI TPEHUS B

IMpupoac U TCXHHUKC, IPHUIIMBbBI H OTJIMBLI, ABWIKCHUC IIJIAHCT ConHeuyHoMH

1.30 CUCTEMBbI, PEaKTUBHOE [BI)KEHHE >HUBBIX OPraHHW3MOB, pbIYaru B Teje
YeloBeKa, BIMsSHUE aTMOC(EpPHOTO JAaBIICHUS HA KUBOM OpraHusM, MjiaBaHUE
pBIO, BOCHPHUSTHE 3BYKOB JKUBOTHBIMU, 3E€MIIETPSICEHUE, CEUCMUYECKUE
BOJIHBI, IIyHAMM, X0
Texunuueckue ycmpoucmea. CIIAJOMETP, JATYUKH MOJIOKEHHUS, PACCTOSIHUS U
YCKOpEHUS, OUHAMOMETp, MOJIIMIIHUKH, PAKEThl, pblYar, MOJBWKHBIA H

131 HEMOJBI)KHBIA OJIOKH, HAKJIOHHAS IJIOCKOCTb, POCThIE MEXaHU3MBbI B OBITY,

. co0OIIaroIIMeCs] COCYAbI, YCTPOMCTBO BOJONIPOBOJIA, THAPABINYECKHA Ipecc,
MaHOMeTp, OapoMmeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp, IXOJIOT,
MCIOJIb30BAHUE YIIBTPA3BYKa B OBITY U TEXHUKE

2 TEIJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIO)KEHUS MOJIEKYJIIPHO-KHUHETUYECKONH TEOPUU CTPOECHHUS

2.1 BemecTBa. Mojenu TBEPIOTO, JKUIKOTO U Ta3000pa3HOrO COCTOSIHHMA
BeniectBa. Kpucramueckue u aMmopgHble Tena

25 JIBuxenue uactul BemiecTBa. CBsA3b CKOPOCTH JBM)KEHMSI YacTULl C

' Temneparypoii. bpoyHoBckoe nBuxenue, tuddy3us

2.3 CMaunBaHue U KanWUISIPHbIE SIBICHUS

2.4 TemoBoe pacimmpeHue u cxarue

2.5 TennoBoe paBHOBecHE

26 Buytpennss sueprus. Pabora u temsonepenaya Kak CHocoObl M3MEHEHHS

' BHYTPEHHEN SHEPrUuu

2.7 Bune! Tennonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3Ty4E€HHE

28 HarpeBanne wu oxmaxaenue Tten. KoandecTBO TEIIOTHL. Y enbpHas

TEIUIOEMKOCTE:




O=am(t,—1)

3aKOH COXpaHEeHMsI SHEPTrUu B TEIUIOBBIX Mpolieccax. Y paBHEHUE TEIJIOBOTO

OanaHca:
2.9
O +0, +..=0
Hcnapenne n koHneHcauus. M3MeHeHHe BHYTPEHHEH SHEPruu B IMPOIECCE
210 WcrapeHuss W KoHAeHcauuu. KumneHue »xuaKocTH. YnenpHas TeIuioTa
' napoo6pazosanus: L = Q/m
2.11 BnaxxHocth Bo3yxa
[InaBnenne u xpucraimmsanys. l3MeHeHue BHYTpEeHHEW OHHEPruM IpH
IJIABJICHUH U KPUCTAJUIM3ALMK. Y JeNIbHAs TEIUIOTa IJIaBICHMS:
212 ). 0
m
BHyTpeHHs1 SHeEprus CropaHus TOIUIMBA. YJelbHas TEIUIOTa CrOpaHUs
2.13 torrBa: g = Q/m
2.14 [punnuns! paboTs! TermoBbix apuratencii. KI1/1 trenmoBoro apurarens
Ipakxmuyeckue pabomul
N3mepenue  yAenbHOM — TEINIOEMKOCTH — METAUIMYECKOTO  LUIMHAPA;
KOJINYECTBA TEIUIOTHI, IIOJYyYEHHOTO BOJOM KOMHATHOM TEMIIEPATyphl
(UKCUPOBAaHHON MacCchl, B KOTOPYIO OIYIIEH HArpeThlii WINHAD;
2.15 KOJINYECTBA TEIUIOTHI, OTJAHHOTO HArpeThlM LUIMHAPOM, IOCIE OIyCKaHUS
€ro B BOJYy KOMHATHOM TeMIIEpaTypbl; OTHOCUTEIbHOW BIIAJKHOCTU BO311yXa;
YAEIBHOW  TEIUIOTHl  IUIaBJI€HUSA JbAa. MccinegoBanue  M3MEHEHUS
TEMIEPATyphbl BOABI MPU PA3IMYHBIX YCIOBUSX; SIBJICHHS TEIJIOOOMEHa IpH
CMEIIMBAHNM XOJIOJHOM U rOpsiYel BOJBI; MPOLECCA UCTIAPEHUS
Qusuueckue sA6NeHus 6 npupode. TOBEPXHOCTHOE HATSKEHUE U
2.16 KalWUIAPHBIE SBJICHUS B NPHUPOJAE, KPUCTAUIBI B IPUPOJE, H3IYyUCHHUE

ConHna, 3amep3aHue BOJOEMOB, MOPCKHE OpuW3bI; 00pa3oBaHUE POCHI,




TyMaHa, UHCA, CHETra

Texnuueckue yCWlpOZZCWlGd.’ KaIlmuJJIspsbI, IMPpUMCPLbL HUCIIOJIB30BaHUA

KpUCTAJIJIOB, >KUJIKOCTHBIH TEpPMOMETp, [aT4UK TeMIIepaTypbl, TEPMOC,

2.17
CHUCTeMa OTOIUIEHHS JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBasi TypOuHa,
JIBUTaTEIb BHYTPEHHETO CTOPaHUs

3 OJIEKTPOMAI'HUTHBIE ABJIEHUA

3.1 Onektpusanus Ten. JBa BUaa 31eKTpUUYECKUX 3apsiioB

3.2 B3aumonerictBue 3apspkeHHBIX Tell. 3akoH Kynmona

3.3 3aKOH COXpaHEHUs AMEKTPUUECKOTO 3apsiaa

34 Onektpuueckoe mnozne. Hanpsok€HHOCTh 3nexkTpuyeckoro mois. [lpuHiun
CYIEPIO3UINH IIEKTPUUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

35 Hocurenu snektpuueckux 3apsiioB. JleWCTBUE 3IE€KTPUYECKOrO TOJs Ha
3eKTpUUecKue 3apsapl. [[pOBOIHUKY U TUAIEKTPUKU
[TocrosiHHBIN 3nekTpuyeckuid TOK. JleMcTBus 3nekTpuueckoro toka. Cuia
tToka. Hanpsixenue.

3.6 I =qg/t,U=A/
DIIEKTPUYECKOE COMPOTUBIICHUE. Y ICIIBHOE JIEKTPUUECKOE COITPOTUBIICHHE:

3.7 R =pl/S

38 3akon Oma a8 yyactka snekrpudeckoit nenu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:

I,=I1,: U=U,+U,: R=R +R,
3.9 [TapannensHO€ COETMHEHHE MPOBOAHIUKOB PABHOTO COMPOTHBIICHUS:

U=U;I=1+I;R=2.

2

CMelnaHHbIe COCAUHCHHS ITPOBOJHNKOB

3.10

PaboTa u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul




3akon Jlxoyns — Jlenma:

3.11 O=I"-R-t
3.12 OnbiT Dpcrena. MarHutHoe 1oJie MPSAMOTO MPOBOJHHUKA C TOKOM. JIMHMU
' MarHUTHON MHAYKIIUU
313 MarsnuTHOE TMoJ€ IOCTOSSHHOTO MAarHurta. B3anMonelcTBHe MOCTOSIHHBIX
' MarHuToB

3.14 JleficTBHEe MarHUTHOTO TIOJISI HA MPOBOJAHUK C TOKOM

3.15 OnbiTel Dapajes. SABneHue smekTpoMarauTHoM nHaykuuu. [Ipasuio Jlenma
Ipakxmuueckue pabomol
N3mepenne dIEKTPUYECKOTO  COMPOTHBJICHUS  PE3UCTOPA; MOIIHOCTH
ANEKTPUYECKOTO TOKA; PabOTHI ANEKTPUIECKOTO TOKA.
HccnenoBanue 3aBHCHUMOCTH CHIIBI TOKA, BO3HHKAIOIIETO B MPOBOJHUKE
(pe3uctopbl, Jammoyka), OT HaNpsHKEHUS Ha KOHIAX MPOBOJHUKA;

3.16 3aBUCHUMOCTH COMPOTUBIEHUS OT JJIWHBI TPOBOJHUKA, TUIOMIATH €ro
MOTIEPEYHOTO CEYCHUSI U YJIEILHOTO COTMPOTHUBIICHUSI.
[IpoBepka  mpaBuima  Uis  AJIEKTPUYECKOTO HATNPSDKEHUS npu
MOCJIEIOBATEIbHOM ~ COSAMHEHWHU TPOBOJHUKOB; TIPaBUIIA JUIS  CHIIBI
JNEKTPUYECKOTO TOKa TPU MAPAIICIBHOM COCIWHEHUU MPOBOJHHUKOB
(pe3ucTophl U JIaMIIOYKa)
Qu3suueckue s6leHUs 6 npupode: DIEKTPUYECKHE SBICHHUS B aTtMocdepe,

3.17 JJIEKTPUYECTBO IKUBBIX OPTaHU3MOB, MArHUTHOE TI0JIe 3eMiH, Japeid
MIOJTFOCOB, POJIb MATHUTHOTO TIOJIS JJIs1 )KM3HU HA 3eMIle, TIOJISIPHOE CHSTHHE
Texnuueckue ycmpoiicmea: >IEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTaT,
CUCTYMK DJICKTPUYCCKOW JHEPTHH, JJICKTPOOCBETUTEIBbHBIC MPHOOPHI,

3.18 HarpeBaTeIbHbIE ANIEKTPOIIPHUOOPHI (puMepsI), ANEKTPUUECKUE
MPEIOXPAHUTEIH, DIIEKTPOMATHUT, 3JICKTPOJBUTATEh TOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKA

3.19 DneKTpOMarHuTHEIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH

3.20 JlygeBast mozienb cBeta. [IpsiMONMHEIHOE pacipoCTpaHEeHUE CBETa

3.21 3akoH oTpaxeHus cera. [1nockoe 3epkaino

3.22 [Ipenomiienne cBeTa. 3aKOH MPEIIOMIICHHUS CBETa




3.23

Hucnepcus ceera

Jlunza. Xon nmydeit B nuH3e. DOKyCHOE paccTosiHuEe JUH3BL OnTHdeckas

3.24
cwia smu3bl: D = 1/F
3.25 I'ma3 xak ontuueckas cuctema. OnTHYECKHUE TPUOOPHI
IIpakmuyeckue pabomul
N3mepenune onTHYecKoi CHIIBI COOMPAONICH JTMH3BI; (OKYCHOTO PACCTOSHUS
coOuparomieid JMH3bl (10 CBOMCTBY paBEHCTBA pPa3MEpOB IpeAMeTa u
n300paXkeHMsl, KOria MpeaMeT pacroyiokeH B IBOMHOM (oKyce), oKa3aTems
3.26 MPEJIOMJICHUS CTEKIIA.
HccnenoBanne cBOHCTBA M300pa)KeHMs, IOJYYEHHOTO C  IOMOIIBIO
coOuparomiel JTUH3bl; N3MEHEHHUs (OKYCHOTO PACCTOSHUS JBYX CIOKEHHBIX
JIMH3; 3aBUCUMOCTH yIJIa MPEJIOMJICHHUs] CBETOBOTO JIyya OT yrjla MajJeHus Ha
I'PaHUIIE «BO3JYyX — CTEKIIO»

3.7 Qusuueckue asnenus 6 npupooe. 3armenus Connua u JlyHbl, 1BeTa Tel,
. ONTHYECKHUE SBJICHUA B atMocepe (1BeT Heba, pedpakuus, paayra, MUPax)
308 Texnuueckue ycmpovicmea: OYKH, TEPUCKOI, (oToammapaT, ONTHYECKUE

' CBETOBO/IBI
4 KBAHTOBBIE SBJIEHUA
41 PagnoaktuBHOCTh. Anbga-, Oera-, ramMmma-usnyueHus. Peaxknum anbda-u
' Oera-pacmanga
42 Omnwitel Pesepdopna mo paccesHuto anbda-dactuil. [lmaHeTapHas MoJenb
' aToma
4.3 CoctaB aToMHOTO sifipa. M30TOIBI
4.4 [Iepnon nomypacnaza aTOMHBIX SAEp
4.5 SAnepHble peakiyu. 3aKOHbI COXpPaHEHUs 3apsAJ0BOI0 U MAaCCOBOTO YHCET
Qusuueckue s61eHUs 6 Npupode: €CTECTBEHHBIH pPaJHOAKTHUBHBINA (OH,
4.6 KOCMHYECKHE JIy9H, PaJUOAKTHBHOE HW3IYYEHHUE NPUPOJHBIX MHHEPAJIOB,
JICiCTBUE PaJMOAKTHBHBIX U3TyUYEHUI Ha OPTaHU3M YeIOBEKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOT, WHIWBHUIYaTbHBIH IO3UMETP,

kamepa Bunbcona, simepHast sHEpreTuKa




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJBHOI'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

7 KJIACC

®dusuka, 7 kiacc (0azoBselil ypoens) // [leppiinkun .M., UBanos A.M. AO «M3naTenbcTBO
[Ipocsemenuey, 2023 r.

8 KJIACC

®dusmka, 8 kinacc (6a3zoBbiit yposens) // [lepsimkua .M., UBanos A.M. AO «3naTenscTBO
[Ipocsemenuey, 2023 r.

9 KJIACC

duswnka, 9 xinacce (6a3zoBbiit yposens) // [lepeimikua .M., I'yrauk E.M., UBanos A.1.,
[TerpoBa M.A. AO «M3natensctBO [IpocBemienuey», 2023 T.

METOJUYECKHUE MATEPHUAJIBI JISA YYUTEJIA

7 KJIACC

1. denpepanpHbiil ['ocynapcTBeHHBIN 00pa30BaTEIbHBIA CTAHAAPT OOIIEr0 0Opa30BaHM
(@I'0C 000). - M.: [Ipoceemienue, 2021 T.

2. IIpumepHnblie mporpamMMbl OCHOBHOTO 0011ero oopazoBanus. - M.: [IpocBemenue,
2021 1.

3. AranoB A. B. ®usnka BOKpyr Hac: KadecTBEHHBIE 3a1a4n 10 pusuke / A. B. AraHos.
— M.: lom negaroruku, 1998 r..

4. byreipckuii ['.A. DxcniepuMenTanbable 3a0auu 1o ¢usuke/ I'. A. bByteipckuii, FO. A.
CaypoB. — M.: IIpocsemienue, 1998 r..

5. Kupuk JILA., ®usuka-7, caMoCTOATENIbHBIE U KOHTPOJbHBIE paboThl. — M: «nekcay,
2014 1.

6. KabGapauu O. @. 3amaun no ¢pusuke / O. ®. Kabapaun, B. A. Opios, A. P.
3unsoepman. — M.: [Ipoda, 2014 r.

7. Tepsimkuna A.B., I'ytauk E.M. ®usuka. 7 xknacc. — M.: [Ipoda, 2017

®dusuka. Tectsl. 7 kimace (aBropsl: H. K. Xannanos, T. A. XaHHaHOBa).

9. ®wusuka. CaMocTOSTENBHBIE U KOHTPOJIbHBIE paboTHI. 7 Kiacc (aBTopsl: A. E. MapoH,
E. A. Mapon). — M.: Jlpoda, 2016

10. ®usuka. Jugakraueckre matepuaibl. 7 kiacc (aBropel: A. E. Mapon, E. A. Mapon).
— M.: lpocda, 2014

11. ®usuka. Ilnarnoctuueckue padoTsl. 7 kiacc (aBtopsl: B. B. [llaxmartosa, O. P.
[edep). — M.: poda, 2017

12. ®usuka. COOpHHK BOIPOCOB U 3a1a4. 7 kiacc (aBropel: A. E. Mapos, E. A. Mapon).
— M.: lpocda, 2017

oo

8 KVIACC

1. denpepanpHbiil ['ocynapcTBeHHBIN 00pa30BaTEIbHBIA CTAHAAPT OOIIEr0 0Opa30BaHMS
(@I'0C 000). - M.: IIpoceemienue, 2021 T.



2. TlpumepHble MporpaMMbl OCHOBHOTO 0011ero oOpa3oBanus. - M.: [IpocBemenue,
2021 r.

3. Kupuk JLA., ®usnka-8, camocTosITeIbHbIC U KOHTPOJbHBIC paboThl. — M: «Mekcay,
2014 r.

9 KJIACC

1. denpepanbHbiil ['ocynapcTBeHHBIN 00pa30BaTEIbHBIN CTaHAAPT OOIIEro 00pa3oBaHus
(dTOC 0O0O0). - M.: TIpocsemienue, 2021 r.

2. TlpumepHble MporpaMMBbl OCHOBHOTO 0011ero oOpa3oBanus. - M.: [IpocBemenue,
2021 1.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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http://www.physics-regelman.com/
http://www.all-fizika.com/
http://interneturok.ru/ru
http://www.e-science.ru/physics
http://yos.ru
http://nuclphys.sinp.msu.ru
http://kvant.mccme.ru/
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