


MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMmMa 10 (QuU3MKE HAa YypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA
COCTaBJicHA Ha OCHOBE TOJIOKEHUW W TpeOOBaHWU K pe3ysibTaraM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MNpPOTpaMMBbI, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepaibHON paboueii mporpaMMbl BOCIIUTAHUS U
Konnenmun npenogaBanus yaeoHoro npeameTa « Du3nukay.

Conmepxanue mporpaMmbl MO (DU3WKE HAMpPaBICHO Ha (OPMUPOBAHHE
€CTECTBCHHO-HAYYHOH TPAMOTHOCTH OOYYAIOMIMXCS W OPTaHU3AIMI0O H3y4eHUs
¢u3uKy Ha JAESITeNbHOCTHON OCHOBe. B mporpamme mo ¢Qusuke y4HTHIBAIOTCSA
BO3MOXXHOCTH y4yeOHOro mpeamera B peanmzauuu TpeboBanuii ®I'OC OO0
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yJIbTaTaM OOYUYCHHsI, a TAKKE
MEXKTPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX Y4YEOHBIX NMPEIMETOB Ha YPOBHE
OCHOBHOTO 00IIIeT0 00pa30BaHUAI.

[TporpamMma no (u3uKe ycTaHaBIMBAET pacmlpesesieHue yueOHoro MaTepuana
1o rojgam oOyueHus (MO Kjaccam), mpejiaraeT IpUuMEpHYIO MOCIe0BaTeIbHOCTD
U3YYCHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJCP)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUarOIXCS.

[IporpaMmma mo ¢u3uke paszpaboTaHa C LETbI0 OKAa3aHUS METOAUYECKOM
MOMOIIHM YYUTEIIO B CO3/1aHUU pabouell mporpaMMebl 10 y4eOHOMY MTPEIMETY.

®dm3uka SABISETCA  CHUCTEMOOOPAa3ymIIMM I €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, TIOCKOIBKY (hM3MUECKHE 3aKOHBI JIeXKAT B OCHOBE TIPOIIECCOB
W SBJICHUM, M3y4YaeMbIX XUMHEH, Ouosoruei, acrpoHomued u ¢GU3UYECKOU
reorpadueil, BHOCHUT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa,
npenocTaBisieT HauOosee sCHble OOpas3ibl MPUMEHEHHS HAyYyHOTO METO/a
MO3HAHMS, TO €CTh CIOCO0a MOTYYCHHS JOCTOBEPHBIX 3HAHHUIA O MHpE.

OnmHa w3 TWIaBHBIX 3a7ad (PU3UYECKOro OOpa3oBaHHUS B CTPYKType OOIIEro
o0pa3oBaHusi COCTOMT B (POPMHUPOBAHWU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH W
UHTepeca K HayKe y 00y4aronnxcs.

N3yyenne ¢u3uku Ha 0a30BOM ypOBHE TpENAINoOjaraeT OBJIAJCHUE
CIIETYIOIUMHA KOMITIETEHTHOCTSAMH, XapaKTePU3YIOIMIMMH €CTeCTBEHHO-HAYIHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHMBATh U MOHMMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

e UHTEPIPETHPOBATH  JaHHBIE W  HCIOJNB30BaTh  HAay4HBIE
JI0Ka3aTeNbCTBA JUIS TTOTYYCHHS BHIBOIOB.

[lemn wu3ydeHuss (GU3MKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpeznenensl B Konuenuuu mnpenogaBanusi yueOHoro mnpenmera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranm3anusx Poccuiickoit ®@epepanuu, peamu3yOIIMX
OCHOBHBIE  00IIe00pa3oBaTeIbHBIE MPOTPAMMBI, YTBEPKIEHHOW peEIICHUEM



Komnernn Munucrepersa npocemienust Poccutickoii @enepanuu (poToKoJ OT 3
nexadpst 2019 r. Ne [1K-4BH).
Hean usyyenus pusuku:

npHOOpeTEeHHEe HHTEpeca W CTPEMJICHHS OOYYaloIIUXCS K HAay4dHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HX HHTE/UICKTYalIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYIHOM METOJIC MIO3HAHUS U (POpMHUpOBaHHE
UCCIIeIOBATEILCKOIO OTHOIICHHUS K OKPYIKAIOLIUM SIBJICHHSIM;
dbopMUpOBaHHE HAy4YHOI'O MHPOBO33PEHHs KaK pe3yjbTaTa H3yYeHHs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;
(GopMUpOBaHHE TPEJCTABICHHA O POJIM (U3HKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHH;

pa3BUTHE  MPEACTaBICHWH O  BO3MOXHBIX  cepax  Oymyiiei
po(heCCHOHAIILHOM JIeATEIBHOCTH, CBA3aHHON ¢ (PU3UKOH, MOArOTOBKA K
JabHENIIeMy 0OyYeHHUIO B 3TOM HaIlpaBJICHUH.

JlocTrkeHHE 3THUX IeJIed MPOorpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o0mrero oopa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIICTYIONINX 3a4aY:

npuoOpeTeHue 3HAHUW O JUCKPETHOM CTPOSHHM  BEUIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKUX, MArHUTHBIX M KBAaHTOBBIX
SBJICHUSX;

npuoOpeTeHne YMEHHI OMHUCHIBATh U OOBSICHATH (PU3UUECKHE SBICHUS C
UCTIOJIb30BAHUEM TOJTy4YEHHBIX 3HAHUMH;

OCBOCHHME METOJIOB PpEUICHHs MPOCTEHINIMX pacu€THBIX 3a1ady C
UCTIOJIb30BAHUEM duznueckux MoOJIeNeH, TBOPYECKUX u
IPAKTHUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUI HaOMIOAAaTh IPUPOJIHBIEC SBJICHUS U BHIIOJIHATH OMBITHI,
nabopaTopHble pabOTBI U DKCHEPUMEHTAJbHbIE HCCIEAOBAHUS C
UCTIOJIb30BAHUEM U3MEPUTENBHBIX TPHOOPOB;

OCBOEHHE NPUEMOB paboThl ¢ mHpoOpMaLueld PU3NIECKOTO COACpIKAHMUS,
BKJIFOUYasi THPOPMAIIIO O COBPEMEHHBIX JOCTIXKCHUAX (PU3UKU, aHAIN3 U
KPUTHUECKOE OlIEHWBaHNE HH(POpMALUY;

3HAaKOMCTBO €O cepaMu npodhecCHOHATBHON AeATeNbHOCTH, CBA3aHHBIMU
¢ (usukoi, M COBpPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3HUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO

obOpa3oBaHusi OTBOAUTCS 238 yacoB: B 7 Kiacce — 68 yacoB (2 4aca B HeJIeN0), B 8
KJacce — 68 yacoB (2 vaca B Hefeno), B 9 kiacce — 102 gaca (3 yaca B HeZelo).

[Ipennaraemselii B mporpamMMe mno (u3uke nepeueHs J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENbHBIM XapaKTep, YUUTENb JeJaeT BEIOOp MPOBEACHUS



7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHAWBUIYATBHBIX OCOOCHHOCTEM
o0Oy4aromuxcsi, CIUCKa 3KCIEPUMEHTANBHBIX 3a/laHul, MpeJlaraeMblX B paMKax
OCHOBHOTO T'OCYJapCTBEHHOTO 3K3aMeHa Mo (hU3HKeE.



COJEPKXAHUE OBYUYEHUA
7 KJIACC

Pasznea 1. ®usuka 4 e€ poJb B IO3HAHUM OKPYKAIOLIEr0 MUPA.

@usnka — Hayka o mnpupone. fABneHus npuponbl. OU3NYECKUE SIBICHUSA:
MEXaHUUYECKHUE, TEIJIOBBIE, DJIIEKTPUUYECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckre BeaMUMHBL. M3mepeHue @u3nueckux BenuyuH. Duznyeckue
npudopsl. [lorpemnocTs u3mepennit. MexxayHapoHasi CUCTeMa €MHUII.

Kak ¢wusuka wu gapyrue ecTeCTBEHHbIE HAyKH H3Y4YalOT TPUPOY.
EcTecTBeHHO-HAYUYHBIM METOJl TMO3HAHMS: HAONIOJCHHE, MOCTAaHOBKA HAy4YHOTO
BOIPOCA, BBIJIBIXKEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHUE
HaOmomaemoro siieHus. Onucanne GU3NIEeCKUX SBICHUHA C TIOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHn4eckue, TEIUIOBbIC, JJIEKTPUYECKHUE, MArHUTHBIC, CBETOBBIC

SBJICHUSL.
2. Dusnyeckue MpuOOPHl U MPOLEeypa NPSIMbIX U3MEPEHU aHAJIOrOBBIM U
(G POBBIM IPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpezeneHue LEHbI AJICHUS KAl U3MEPUTEIBHOTO MpUOopa.
2. N3mepeHune pacCcTOAHUN.
3. Hsmepenue oO0bEMa )XKUAKOCTH U TBEPIOTO Tea.
4. OnpeneneHue pa3MepoB MajbIX TE.
5. M3mMepeHue Ttemreparypbl MpU HOMOIIM >KHAKOCTHOTO TEPMOMETpPA H
JaTYuKa TEMIIEPATypPBhl.

6. IIpoBenaeHue uccnenoBaHusi MO NMPOBEPKE THIOTE3bI: JAJbHOCTh MOJIETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JbIlNe, YeM OOJbIle BHICOTA
ITyCKa.

Pa3znen 2. [lepBoHauajibHbIe CBEeJeHUS O CTPOCHNH BeleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOEHUE BEILIECTBA.

JBrxkenne yactull BemiecTBa. CBsI3b CKOPOCTH JABWXKEHHSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: MIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHbl€ COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, KUAKOCTEH U TBEPIBIX
(KpUCTaIIMYeCKUX) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbhIX COCTOSIHHMSIX M MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJbI.

Hemoncmpauuu.

1. Habnronenue 6poyHOBCKOTO JBHKECHHUS.



2. Habmonenue nuddysun.
3. HaGmonenue  siBneHud,  OOBACHAIOIIMXCS  MNPUTSDKEHUEM WU
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopusie padomul u onsimel.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HMCMOJIb30BAHHEM

doTtorpaduii).
2. OnpITHI O HAOTIOEHUIO TETNIOBOTO PACIIUPEHHS Ta30B.
3. OnbIThl 1O OOHAPYKEHUIO ACHUCTBUS CUJT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuskeHHe U B3aUMOAeHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeliHssi CKOPOCTh MPU HEPABHOMEPHOM JABMXKEHHH. Pacuér mytu u
BPEMEHU JBUKEHUS.
SBneHne uHEpUMM. 3aKOH HMHEpLUHU. B3auMmopaelcTBhe Tell Kak NpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOoCTh BemecTBa. CBsI3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ] B E€IWHHULE
0o0BEMa BeIIecTBa.
Cuna Kak XapakTepHCTHKa B3auMoJedcTBUsA Ted. Cuila ynpyroctd M 3aKOH
['yka. M3Mepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. Croxkenue
CWJI, HaIlpaBJIEHHBIX MO OJHOM mpsiMoi. PaBHopeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IPUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HalnroneHue MexaHMYECKOTo JIBMXKEHHMS Tella.
2. M3mepeHune CKOPOCTH NPSAMOIMHENHOTO IBUKEHUS.
3. HaOmronenue siBI€HUS WHEPIIHH.
4. HabmroneHue nu3MeHeHUs1 CKOPOCTH MPHU B3aUMOJACUCTBUU TEIL.
5. CpaBHEHHUE Macc M0 B3aUMOJIECUCTBUIO TEJL.
6. Cno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHON MPSMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpezeneHne CKOPOCTH PAaBHOMEPHOTI'O JIBMXKEHHMS (IIApUKa B KUIAKOCTH,
MOJIEIIN AIEKTPUIECKOTO aBTOMOOWIIS M TaK Jajiee).

2. OmpepneneHue cCpeAHEN CKOPOCTH CKOJIbKEHHUS Opycka WM IapuKa IO
HAKJIOHHOU TTOCKOCTH.
OmnpeneneHue IIOTHOCTH TBEPIOTO TeNa.

4. OmbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh PaCTSHKEHHS (IedopMarium)
NPYKUHBI OT MIPUII0KEHHOM CHUIIBI.

5. OnpIThI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIINXCSI TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKUIAKOCTEH 1 ra3oB.



Hasnenne. CriocoObl yMEHBIICHHS U YBETUUEHHU AaBieHus. JlaBneHue rasa.
3aBUCHUMOCTh JaBJ€HUA raza OoT oO0b&ma, TemmepaTyphl. [lepemaua maBnenus
TBEPABIMHU TEJIAMM, KUIAKOCTAMH M Ta3zamu. 3akoH I[lackand. IlHeBMatmueckue
MAalIMHbl. 3aBUCUMOCTbH JABJIEHMS MHUAKOCTU OT INIyOMHBI. ['MmapocraTHuecKuid



«3onoroe mnpaBwio» MexaHukd. KIIJI mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas oHeprusa. KuHernueckas W INOTEHIMaNbHAs JHEPIUS.
[IpeBpallieHre OHOTO BH/IA MEXAHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopusie padomul u onsimel.

1. Ompenenenue pabOThl CUIIbI TPEHUS NPU PABHOMEPHOM JBHXKEHUU Teja

10 TOPU3OHTAIBHON MOBEPXHOCTH.

2. HccnenoBaHue yciIOBUM PaBHOBECHS pblyara.

3. Hsmepenue KIIJl HaKTOHHOM TIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON SHEPTIUU.

8 KITIACC

Pa3nen 6. TenJioBble siBJIEHHS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISPHO--KUHETUYECKOM TEOPUM CTPOECHUS
BeliecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJd. ONbIThI, MOATBEPKIAIOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHHE CBONCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJEKYIIPHO--KHHETUYECKON TEOpUH.
CmaurBaHue U KaOWJUISIpHBIE ABJIEHUS. TEIoBoe paciMpeHue U CoKaTue.

Temneparypa. CBsi3b TemIepaTypbl CO CKOPOCTHIO TEIUIOBOTO JBUKEHUS
gactull. BuyTtpennssi sHeprusi. CrnocoObl W3MEHEHHsS BHYTPEHHEW DHEPTHUU:
Temionepeaaya u COBEpILICHUE paboThI. Buasl TeIIonepeJauu:
TEIUIONPOBOJAHOCTb, KOHBEKIIHS, U3TyUYCHHE.

KoanuectBo TemnoTel. YaenabHas TEINIOEMKOCTL BEIECTBA. 1eMIO00OMEH U
TEIJIOBOE paBHOBECHWE. YpaBHEHHE TEIIOBOro Oamadca. [lmaBienune w
OTBEPJICBAHHE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcainus. Mcnapenue. Kunenue. YnaenpHas Tteruiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KUIEHUS OT aTMOChEpHOTo
JTaBJICHUS.

BnaxuocTts BO3myXa.

DHeprus TOIUIUBA. Y IeJIbHAsl TeIJIOTa CTOPAHMUSL.

[Ipunuuner pabotsl TeroBbix asurarenei KIIJ[ temmoBoro asuratess.
TermioBbie ABUTaTENIN U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaGnronenue 6poyHOBCKOTO JBHKCHHUS.
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Hab6monenue nuddysun.

HabGmtonenue siBnennii cMauyMBaHUS U KaNWLUISIPHBIX SBICHUN.
HabGmronenue TermioBoro pacmpeHust Tedl.

N3meHeHne naBiieHUs Ta3a MpU U3MEHEHUM 00bEMa W HarpeBaHUU WJIU
OXJIQXKJICHUH.

[IpaBuina u3MepeHust TEMIIEPATYPHI.

Bune! Teronepenauu.

OxJytaxIeHUe TIPU COBEPIIICHUU PaOOTHI.

HarpeBanue npu coBepiieHUU pabOThl BHEIIIHUMU CHUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEH Pa3TUYHBIX BEIICCTB.

. HaOnroneHue KurieHus.

. HaGmonenne mocTossHCTBa TeMIepaTyphbl IPH TUIABJICHUU.
13.

Mopenu Teru1oBBIX IBUTaTEIEH.

Jlabopamopnsie padomul u onsimel.

1.
2.
3.

10.
11.
12.
13.

OnbITHI IO OOHAPYKEHUIO TEUCTBHSI CHII MOJICKYJIIPHOTO TIPUTSHKCHHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM WJIU caxapa.
OneITel MO HAOIIOEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEH U
TBEPJBIX TEJI.

OmnpeneneHue JaBIeHUs BO3IyXa B Oa/sIOHE HITTPHUIIA.

OnbIThI, AEMOHCTPUPYIONIUME 3aBUCUMOCTh JaBJEHUS BO3lyXa OT €ro
00bEMa 1 HarpeBaHUS WIH OXJIAKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKUIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TEMIIEPATYPHI.

HaOmronenne wW3MEHEHHS BHYTPEHHEH DSHEPrud Telna B pe3ysbTaTe
TEeIIonepeayn U padoThl BHEITHUX CHJI.

HccnenoBanue sIBICHUS TEIIOOOMEHA MMPU CMEIIMBAHUU XOJIOJHON M
ropsiuYen BO/IBI.

OmnpeneneHne  KOJUYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEIJI000MEHE C HATPEThIM METALTUICCKAM UTUHAPOM.

Omnpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne nponecca UCIapeHusl.

OrnpeneneHne OTHOCUTEIBLHOM BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaeabHONW TEMJIOThI IUIABICHUS JIbJA.

Pasznen 7. diekTprnyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Teda. J[Ba poxa 3JIEKTpUYECKHX 3apsioB. B3aumonelicTBue
3apsoKeHHbIX Tel. 3akoH KyioHa (3aBUCUMOCTb CHIJIBI  B3aUMOJAEHUCTBHUSA
3apsKEHHBIX TEJ OT BEJIMUYMHBI 3apSAJI0B U PACCTOSHUS MEX]Ty TEIaMH).

Onexrtpuyeckoe none. Hanpspk€HHOCTh snexrtpuyeckoro mons. I[lpuHnun
CYNEPIIO3HULIMH dJEKTPUUECKUX T0JIEN (HAa KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsigioB. DJIEMEHTapHBIM JICKTPUUYECKHUM 3apsl.
Crpoenne aroma. IIpoBOgHMKM W AMDJIEKTPUKU. 3aKOH  COXpPAHEHUs
AIEKTPUYECKOTO 3apsaa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKa.
HcToYHUKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUUYECKOTO TOKa (TEIJIOBOE,
XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KHUAKOCTIX U ra3ax.

Onektpuueckass 1enb. Cuia Toka.  DJIEKTPUYECKOE  HaIpPSKEHUE.
ComnpoTuBiieHHE NPOBOJHMKA. YEIBbHOE COMPOTUBJIEHUE BEHleCTBA. 3akoH OMma
aas ydactka uenu. llocnemoBarenbHOe UM mapajuieIbHOE — COEAUHEHHE
MIPOBOJHUKOB.

PaGora u MOIIHOCTH »ANEKTpUYECKOro Toka. 3akoH Jlxoyns—JleHua.
DJexTpUuYecKre 1eny U MOTPeOuTeNn 3eKTpruueckoi s3ueprun B ObiTy. KopoTkoe
3aMbIKAHUE.

[locTossHHBIE ~ MarHuThl.  B3aumonmeicTBHE  MOCTOSSHHBIX ~ MAarHUTOB.
MarnuTtHOe nosie. MarauTHoe noJie 3eMJIM ¥ €ro 3Ha4eHHE sl )KU3HU Ha 3emie.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTpUYECKOro Toka. [IpumeHeHue
JIIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MArHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOIO TOKa. VICIonb30BaHUE SJIEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

Oneitel @apanes. SABieHne 3MeKTpoMarHuTHON HHAyKuuu. [IpaBuno Jlenna.
DnexTporeHeparop. CrocoObl  TONy4eHHUS ~ DJCKTPUUYECKON  DSHEPIHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3a1us TEJl.
JIBa poJia JIEKTPUYECKUX 3aps/I0B U B3aUMOJICHCTBHE 3aPSHKEHHBIX TEJL.
Y CTpONCTBO M JEUCTBUE AIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] HHAYKIHS.
3aKOH COXpAHEHUS AIEKTPUUECKUX 3aPSAI0B.
[TpOBOJTHUKH U TU3IEKTPHUKH.
MopaenupoBaHye CUIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIA.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B KUIKOCTH.
. 'a30BbI1H pa3psa.
. U3mepeHue cuitbl TOKa aMIepMETPOM.
. I3MepeHne 31eKTpUIeCKOTO HANPS)KEHUS BOJIbTMETPOM.
. PeocTtar 1 MarasuH COIpOTUBIICHUMN.
. B3anmoeiicTBre MOCTOSHHBIX MarHUTOB.
. MozaenupoBaHue HEBO3MOKHOCTH pa3/ieJICHUs MTOJFOCOB MarHMTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MonennpoBaHue MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHO€ 1oJje ToKa. DIEKTPOMArHuT.

JleificTBre MarHUTHOTO NOJISl HA POBOJIHUK C TOKOM.

DNeKTpOABUTaTEb IOCTOSIHHOTO TOKA.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON MHAYKIIUU.

OneiTel @apanes.

3aBUCUMOCTh HANpPABJIEHUS WHIAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHUS.

DNeKTpOreHepaTop MOCTOSTHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHWIO DJIEKTPU3AIMK TeNl WHAYKIHEH W Tpu
CONPUKOCHOBEHHH.

HccnenoBanure ACUCTBUSL DJIEKTPUUYECKOTO TMOJS HAa MPOBOJAHHUKU U
JUBJIEKTPUKHU.

COopka u mpoBepka pabOThI IEKTPUIECKOMN IIEMH TOCTOSTHHOTO TOKA.
N3mepeHue u peryJiupoBaHUe CUJIbI TOKA.

W3mepenue 1 peryanpoBaHie HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4Yepe3 PEe3UcTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAMPSHKEHUSI HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh AIEKTPUUYECKOTO
COMNPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAN TOMEPEYHOIO
CEUYEHHS U MaTepHaa.

[IpoBepka mnpaBuiia CIOXKEHUS HANPSHKEHUW NpPU TOCIEI0BATEIHHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [Jii CWIbl TOKa MNPU MNapaJUIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue paboOThI TEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3UCTop.
OnpeneneHue MOUIHOCTU  JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKa, UAYIIETO YEpe3 JIAMIIOYKY, OT
HAPSDKEHUS HA HEW.

Onpenenenue KIIJ[ nHarpeBares.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHre MarHUTHOIO TMOJs MOCTOSIHHBIX MAarHUTOB TMPU  HX
00bEIMHEHNH U PA3JCICHUH.

HccnenoBanue nedcTBUS 3JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEIIKY.



17. ONbITBL, JI€MOHCTPUPYIOIIME 3aBHCUMOCTh CHJIBI  B3aHUMOJECHCTBHUSA
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HAaNpaBJEHUsS TOKa B
KATYILKE.

18. MI3yueHue AeiCTBUS MarHUTHOTO T0JI HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUe U N3y4eHHE pabOThI AIEKTPOIBUTATES.

20. U3mepenue KII/1 351eKTpoABUTaTENNbHOM YCTAaHOBKH.

21. OnbITBI 1O MCCJIEIOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
UCCJIEIOBAHWE W3MEHECHMI 3HAYCHUS M HANPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexannueckoe aBmxkeHue. MarepuanpHag Touka. (Cucrema OTCU€Ta.
OTHOCHUTEIIBHOCTh MEXAHMYECKOr0 JBHWKEHHUsA. PaBHOMEpHOE NpPsIMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOe npsAMonuHelHoe aBuxeHue. CpeaHsas U MTHOBEHHAs
CKOpOCTB TeJla IPU HEPABHOMEPHOM JIBHKECHUHU.

VYckopenne. PaBHOyckopeHHOE mNpsiMOJIMHENHHOE JBMkeHue. CBoOOIHOE
nagenue. OnsITel ['anues.

PaBHoMepHOEe nBmkeHHE MO OKpyxHOcTU. [leprog m vacrota obpaieHus.
JIunenHas u yriioBasi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHUE.

ITepsbiit 3ak0H HptoToHa. Bropoit 3akon HeroTtoHa. Tpertuid 3akon HeroToHa.
[TpyHIMD CynepIIO3ULIAA CHIL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuna TpeHHs: CHIa TPEHUs CKOJIBKEHHUs, CHJIa
TPEHUS NOKOS, IPYTUe BUJIbI TPEHUS.

Cuna TsSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
naneHus. JlBmxkenue rura”er Bokpyr Comnna. IlepBas xocMuueckass CKOpOCTb.
HesecoMoCTh 1 ieperpysKu.

PaBHoBecue matepuanbHON TOukU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIa C 3aKPEIJIEHHON OCBIO BpaleHusi. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynbe tena. IsmMeHeHne umiynbca. UMmyabc cuiibl. 3aKOH COXpaHEHUs
uMITyJbca. PeakTuBHOE ABUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. Pabora cui TsKecTH, YHpPYTroCTH,
Tpeuust. CBs3b dHEpruu U padothl. [loTeHnnanbHas sHEprus Tena, NOJHATOrO Haj
IIOBEPXHOCTHIO 3eMin. [loTeHnmanbHas sHeprus ¢xkaTtou npykuHel. Kunernaeckas
sHeprusa. TeopeMa 0 KMHETMYECKOW SHEPrHH. 3aKOH COXPAHEHMSI MEXaHWYECKOU
DHEPIHUN.

Jemoncmpayuu.

1. HabmroneHune MexaHMYECKOro ABM)KEHUS TEJla OTHOCHTENIBHO Pa3HbIX Tell

OTCYETA.
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9.

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

CpaBHEHHE TyTe W TPAEKTOPUN JBUKEHUS OJHOIO M TOrO € Tela
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOPOCTH M YCKOPEHUS MTPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanue Npru3HaAKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HabintoieHue 1BUKEHUS Tesla 0 OKPYKHOCTH.

Habmonenne MexaHn4eckux SBICHUHN, MPOUCXOASIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U  YCKOPEHHOM JBHKEHUU
OTHOCUTEJILHO KaOuHeTa QU3HKHU.

3aBUCUMOCTb YCKOpPEHHUs Teja OT MacChl Te€Ja U ACUCTBYIOIIEH HAa HEro
CHJIBL.

Habmonenne paBeHcTBa CUJl IPU B3aUMOACHCTBUHU TEII.

M3meHeHue Beca Tena Npu yCKOPEHHOM JBUKEHUU.

Ilepenada uMmIrynbca npy B3auMOACUCTBUY TEIL.

ITpeoOpa3oBaHus SHEPTUU NPU B3aUMOJECHCTBUM TEI.

CoxpaHeHHEe UMITyJIbCa IIPU HEYNIPYTOM B3aUMOJEHCTBUMU.

CoxpaHeHHe UMITyJIbCa ITPH a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
Habmronenne peakTHBHOTO JIBUKECHHUS.

CoxpaHeHre MEXaHUYECKON SHEPIUH ITPU CBOOOIHOM IaICHUMU.
CoxpaHeHHE MEXaHNYECKON YHEPTUHU IIPU ABUKEHUU TeNa MOJ ACHCTBUEM

IIPY’KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JalbHEHIIEro paBHOMEPHOTO
JIBMKCHHSI IIAPUKA WITH TEIIEHKKH.

OmnpeneneHre cpeHE CKOPOCTH CKOJIBKEHUS OpycKa WIIM JIBYDKEHUS
IIapyKa Mo HAKJIOHHOM TIOCKOCTH.

Onpenenenne yCKOpPeHHsS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TTIOCKOCTH.

HccnenoBaHue 3aBUCHMOCTH IyTH OT BPEMEHHU MPU PABHOYCKOPECHHOM
JBIDKEHUU 0€3 Ha4aIbHOU CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0€3
HAYaJIbHOW CKOPOCTH ITyTH OTHOCATCS KakK psAJ HEYETHBIX UYHCEI, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJJMHAKOBBI.

HccnenoBaHne 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBXEHHS OT  CHIIBI
HOPMAJILHOTO JaBJICHHUSI.

Omnpenenenne koddduIreHTa TPEHNUS CKOIBKEHUS.

Omnpenenenne )XECTKOCTH TPY>KUHBI.

Omnpenenenre paboThl CUIBI TPEHUS TPU PAaBHOMEPHOM JBIKCHUHU Tela
110 TOPU3OHTAILHOM MOBEPXHOCTH.



10. Onpenenenue pabOTHl CUJIBI  YOPYTOCTH TMPU MOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOABUKHOTO U TOJBUKHOTO OJIOKOB.

11. I3ydyeHue 3aKk0Ha COXpaHEHUS YHEPIUH.

Pa3znen 9. Mexannueckue KoJie0aHus U BOJIHBI.

KonebarenbHoe nuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: IEPHUO/I,
4acToTa, aMIUINTya. MaTeMaTnuecKuid U IPYKUHHBIN MasTHUKU. [IpeBpainenne
SHEPrUH MPHU KOJIeOATETFHOM IBUKCHUH.

3aryxatomue — KosneOaHus.  BwiHyxaeHHble — KojebaHusi.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHMYECKMX BOJIH. [IpoposibHble U
nonepeyHble BOJHBL. J[TMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUS.
MexaHudeckre BOIHBI B TBEPJOM TeJle, CEICMUYECKHE BOJIHBI.

3Byk. ['poMKkocTh 3Byka W BbicoTa ToHa. OTpakeHue 3Byka. UH(ppa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenwe koneOaHWN TEN IMOJ IEHCTBUEM CHIIBI TSHKECTH W CHIIBI
YIPYTOCTH.

Habmonenune xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HabGnrogenue BoIHY X IEHHBIX KOJIEOAHHUM U pe30HaHCa.

PacnipocTpaneHnue npo101bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).
Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnsie padomul u onsimel.

1. OmpezneneHre 4YacTOoThl M MEpUOAa KOJEOAHMM MaTeMaTHuecKoro
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MasiTHHKA.
2. OmpeneneHne 4acTOTHI U IEproia KojaeOaHu NPy>KMHHOTO MasiTHHUKA.
3. HccnenoBanue 3aBUCMMOCTH Teproia KoueOaHUIl MOABEIICEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NIEPUO/A KOJIEOAHUM MPY>KMHHOTO MasiTHUKA
OT MAacChl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH IEpPUOJA KOJIEOAHWI rpy3a, MOABELIEHHOIO K
HUTH, OT MacChl Ipys3a.
6. ONBITBI, JEMOHCTPUPYIOLME  3aBUCHUMOCTh  N€pUOAA  KoJeOaHWH
IIPYKUHHOTO MasATHUKA OT MACChl Ipy3a U )KECTKOCTH MPY>KUHBI.
7. U3mepenue yckopeHus: CBOOOHOTO MaCHHS.
Pasznen 10. DnekTpoMarHuTHoOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.
ONEeKTPOMarHuTHOE  IOJIe.  ODJIEKTpOMAarHuTHele  BOJHBL.  CBOMCTBa
IEKTPOMArHUTHBIX BOJH. Illkama snexkTpomMarHMTHBIX BOJIH. Mcmosnb3oBaHue
JIEKTPOMArHUTHBIX BOJIH JUJISl COTOBOM CBS3H.



OnexkTpomMarHuTHas npupoga ceera. CkopocTh cBeTa. BoaHOBBIE CBOICTBA
CBETA.

Hemoncmpayuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBIO MOOUIBHOTO

tenedoHa.

Pa3nea 11. CBeToBbI€e ABJI€HHUS.

JlyueBas  moxpens  cBera.  Hcrounuku  cBera.  [IpsmonuHenHoe
pacrnipoctpaneHue cBera. 3atmenusi Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akOH MpeaoMieHUsi cBeTa. [lonmHoe BHyTpeHHee
OTpakKeHUE CcBeTa. lCrnonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXXEHUS B
ONTUYECKUX CBETOBO/AX.

Jluaza. Xom mywedt B JnmH3e. Onrtuueckas cucrema (oroamnmapara,
MUKpOCKOTIa M Tejeckona. ['ma3 kak onrTuueckas cuctema. bim3opykocTs u
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B cnektp. Onbitel HbtoTona. Croxenue
CIIEKTpaJIbHBIX LIBETOB. J{ucniepcusi cBeTa.

Hemoncmpayuu.

[IpssMONIMHEIHOE pacpOCTPAaHEHHUE CBETA.

OTpakeHue cBeTa.

[Tonydyenune n300paxeHui B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKajax.

[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/.

XoJ nyuyer B coOUparolei JIMH3e.

Xox 1yder B paCCEeUBArONIEH JIMH3E.

[Tomyuenue n300pakeHnii ¢ TOMOIIIBIO JIUH3.

[Tpunuun aeiicTBus GporoanmapaTa, MUKPOCKOTA U TEJIECKOIIA.

10. Mopens rnasa.

11. Paznoxenue 6e10ro cBeTa B CIEKTP.

12. [lomy4yenue 6e50ro cBeTa MPH CJIOKEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yrja OTpa)X€HUs CBETOBOrO Jyya OT yrJia
NaJICHHUS.

2. M3yueHue xapakTepUCTUK U300paKeHU MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCHUMOCTH YIUIA MPEJIOMIIEHUSI CBETOBOIO JIy4ya OT yIJia
NaJICHNs Ha TPAHUIIE «BO3yX—CTEKIIO».

W X N U WDN e



4. Ilonmydenue n3o0paxxeHHi ¢ TOMOIIBIO COOMPAOIIEH JTUH3HI.
Omnpenenenre (HOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIbI COOHMparoeit
JIVH3BI.

6. OIMBITHI O Pa3JI0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OnbITHl O BOCHOPUSATHIO LIBETA MPEAMETOB MpPHU UX HAONIOJACHHH 4Yepes3
[[BETOBBIE (PUIIBTPHI.

Pa3nen 12. KBantoBble siBJIeHHS.

Omneitel Pe3epdopna u mianerapHas mojenb atoma. Monens aroma bopa.
HcnyckaHue U noriouieHre cBera atroMoM. KBaHThI. JIMHEHYaThie CIEKTPBI.

PannoaktuBHOCTh. Anb(da-, 6eTa- 1 ramma-uznydeHusi. CTpoeHrue aTOMHOIO
anpa. Hykinonnas wMopens aromHoro sapa. HMszoromsl. PaauoaxtuBHBIE
npespaiuenus. [lepuoa noxypacnajga aTOMHBIX sIIEp.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSI0BOTO M MAacCOBOTO YHCEIL
DOHeprusi CBA3M aTOMHBIX saep. CBA3bp Macchl U SHepruu. Peakuuu cuHTE3a U
nenenusd sinep. Ucrounuku sneprunt ConHIa U 3BE3I.

Snepnas sHepreruka. JleMCTBHS paaMOAKTUBHBIX H3JIIyYEHHM Ha IKUBbIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3IYyYEHHUS U TOTIOUICHUS.

2. CnekTpsl pa3IMyHbIX T'a30B.

3. Cnekrtp BoaopoJa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. PaboTta cuéTunka HOHU3UPYIOIINX U3TyYCHUH.

6. Perucrtpauus nsnydyeHus: IpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HabmroneHue CIIOMIHBIX M IMHEHYATHIX CIEKTPOB U3TYUYEHUS.

2. HMccnepoBaHue TpPEKOB: M3MEPEHUE SHEPIUU YACTHULBI MO TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. H3mepenue paanoakTuBHOTO (hoHA.

IToBTOPUTEIBHO-0000 1AM MOYTb.

[ToBTOpHUTENHEHO--00001IAOLTNIT MOTYJTb IPEIHA3HAYECH AJIsl CUCTEMAaTHU3alH
U 0000mIeHUS  TPEIMETHOIO  COAEPKaHMS M OMbITa  JAEATEIbHOCTH,
IPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PM3MKH, a TAaKXKe AJII MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY 10 (u3nuke is OO0ydJaroIuxcs,
BBIOpABIIMX ATOT YUEOHBIHN MpPEIMET.

[Ipy “3ydeHUN JAHHOTO MOIYJS PEaTU3YIOTCS U CUCTEMATU3UPYIOTCS BUIIbI
NEATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIeUMBAETCS JOCTHXKEHUE MPEIMETHBIX U
METanpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (opmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIICJOBAHUS



SABJIGHUN TIPUPOABI U TEXHUKH, OBJAJICHUE YMEHUSIMHU OOBACHATH (PU3UUECKHUE
SBJICHUS, NPUMEHS NOJIyYeHHbIE 3HAaHMs, peElaTh 3aJadyd, B TOM YHUCIE
KAUeCTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMNNATBHO NEATEIIBHOCTHBIM XapakTep JAHHOTO pas3ziena peaau3yercs
32 CY€T TOro, 4YTOo OOYy4YarOUIMECs BBIMOJHSIIOT 3aJaHus, B KOTOPBIX WM
peaaraeTcs:

Ha OCHOBE IIOJNIyYEHHBIX 3HAHMHA pacro3HaBaTh M HAYYHO OOBICHATH
dbu3nyeckue BICHUS B OKPYKAIOIIEH MPUPOJIe U TOBCEAHEBHOM KU3HU;

UCITI0JIb30BaTh HAYYHBIE METOJIbI MCCIIEJOBaHUSI (PU3MUECKUX SIBIEHUH, B TOM
YUCJIE 1JIA POBEPKU TUIIOTE3 U MOIYYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSACHATH HAy4YHBIE OCHOBBI HamOOJiee BaXXHBIX JOCTH)KCHHUH COBPEMEHHBIX
TEXHOJIOTHiA, HAIPUMEP, TPAKTUYECKOTIO HUCIOIb30BAHMS PA3IUYHBIX UCTOUHHUKOB
HDHEPIUM HAa OCHOBE 3aKOHA IPEBPAILCHHS M COXPAHCHHMS BCEX M3BECTHBIX BUJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3yuyenue Gu3MKM Ha ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HANpPaBIECHO

Ha JOCTHMKEHHE JINYHOCTHBIX, METAPEAMETHBIX U MIPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbpTrare nzyuenus UMK Ha yYpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatonierocs OyayT cpopMUpOBaHbI CIEAYIONIME JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:

— MPOSIBJICHUE MHTEpPECA K UICTOPUUA U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOMN
(hbU3MIeCcKON HAYKU;

— [IEHHOCTHOE OTHOUIEHHE K TOCTHXKEHUSIM POCCUICKUX YUEHBIX--(DU3UKOB;

2) rpa;KIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJA€HUU OOLIECTBEHHO 3HAUMMBbIX
U OTUYECKUX TMpoOJieM, CBSI3aHHBIX C TPAKTUYECKUM NPUMEHEHUEM
JTOCTUKEHUN (PU3NKY;

— OCO3HaHUE BAXXHOCTH MOPAJIBHO--3TUYECKUX MPUHIIUIIOB B JESATEIBHOCTH
YYEHOTIO;

3) 3¢TeTHYeCKOro BOCIIUTAHUS:

— BOCIIPUSITUE ICTETHUUECKUX KadyeCcTB (PU3MYECKOW HAayKd: €€ rapMOHUYHOTO
OCTPOEHHUS], CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 MO3HAHUS

— OCO3HaHUE UEHHOCTHM (U3MYECKOM HAayKM KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHs TEXHOJOTHMH, BaXKHEHMIIEH COCTABIIAIOLIEH
KYJbTYpPBIL;

— pa3BUTHE HAy4HOH II0003HATENPHOCTH, MHTEpEca K MCCIEeI0BaTEIbCKON
NEeSATENbHOCTH;

S) ¢opmupoBaHMs  KYJbTYpPHI  3A0pPOBbS M  3MOLMOHAJBLHOIO
0J1aronoJryyus:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpas3a JKU3HH B COBPEMEHHOM
TEXHOJOTHYECKOM MHpEe, BaKHOCTH MpaBWJI O€30MacHOr0 TMOBEACHUSA Ha
TpaHCIOpPTE, HA J0POrax, C 3JIEKTPUUYECKUM M TEIUIOBHIM OOOpYAOBaHHEM B
JOMAlIHUX YCIIOBHUSIX;

— c(hOpMUPOBAHHOCTh HaBBIKA peQIIEKCHH, MPU3HAHHUE CBOErO IMpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa y APyroro 4eJoBeKa;

6) TPy10BOIr0 BOCIMTAHUS:

— AKTHBHO€ Yy4YacTHE€ B PELICHUM MPAKTHYECKUX 3anad (B paMKax CEMBbH,
oOpa3oBaTreNpHON  OpraHW3allid, TOpoJa, Kpas) TEXHOJOTHYECKOW U



COLIMAJIbHOW HANpPaBIEHHOCTH, TPEOYIOIUX B TOM YHCIE M (PUIUUECKHX
3HAHUM;

e — MHTEpEC K IPAKTUUYECKOMY U3YUEHHIO IIpodeccuil, CBSI3aHHbIX C (PU3UKOIL;

e 7)3K0JI0TH4€CKOr0 BOCIIUTAHUSA:

e — OpHUEHTAlUA Ha NpPUMEHEHHE (PU3MUYECKUX 3HAHMW JJI1 peuleHHs 3a1ad B
o0JacTh OKpY’Kalollel cpenbl, MJIAHUPOBAaHUS TIOCTYNMKOB M OLEHKH HX
BO3MOXHBIX ITOCJIEICTBUN JJIs1 OKPY KAIOLLEH CPEIbI;

e — OCO3HaHHME TJ00AJTbHOTO XapaKTepa SKOJIOTHMYECKHX MpOoOJeM M MyTed uX
perenus;

e 8) amanTranum K M3MEHAIOIMMCH YCJIOBMAM COUMAJIBLHON UM NPHUPOAHOMH
cpeabl:

e — TMOTPEeOHOCT, BO B3aWMOJACHWCTBUM IIPH BBINOJIHEHUU HCCIEIOBAHUN H
MPOEKTOB (PU3MUECKON HAIMpPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUAM
APYTHX,

e — TIIOBBIIICHHE YPOBHS CBOEM KOMIIETEHTHOCTM YEpE3 IPAKTHYECKYIO
NEATENIbHOCTD;

e — IOTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4HcCIie (POPMYINPOBAThH
UJ1€U, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSX;

e — OCO3HaHHE AePUIIUTOB COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH B 001acTH
buzukwy;

e — TIUIAHUPOBAHHE CBOETO PA3BUTUS B MPHOOPETEHUU HOBBIX (UINYECKUX
3HAHUM;

e — CTPEMJICHUE aHAJU3UPOBATH U BBISIBIISITh B3aUMOCBSI3U IPUPO/IbL, OOLIECTBA U
HSKOHOMUKH, B TOM UHUCJIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUN;

e — OLEHKA CBOMX JEWCTBHM C Y4YETOM BIMSHMS Ha OKPYXAIOLIYIO Cpeny,
BO3MO>KHBIX INIOOATBHBIX TIOCIEICTBHIA.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesyneraTe ocBOEHUHS TporpamMmbl MO (pU3MKE HA YPOBHE OCHOBHOTO
ob1iero oopazoBaHus y oOy4daroiierocs 0yayT chopMupoBaHbl MeTanpeaAMeTHbIE
pe3yJbTaThl, BKIIIOYAIOIINE IO3HABATEeIIbHBIC YHUBEPCAIbHbIC yUeOHbIC TCUCTBUSA,
KOMMYHUKATHBHBIC ~ yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBUSA, PETYJIATUBHBIC
YHUBEpCaIbHbIC YI€OHbIE TCUCTBUSI.

Ilo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUS

Bba3zoBble JJoruueckue aeicTBUA:



BBISIBJSITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKH OOBEKTOB
(siBNIEHU);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(DUKALNUN, OCHOBAHUS IS
000011IeHUs ¥ CPAaBHEHHUS;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B pacCMAaTpUBAEMbIX (PaKTax,
JAHHBIX U HAOJIIOICHUSAX, OTHOCAIIMXCA K (PU3UUECKUM SIBICHUSM;
BBISIBJISITh NPUYMHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYE€HUU (U3NUECKUX
SIBJICHUI U NPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOIb30BAaHUEM J€AYKTHUBHBIX
U WHAYKTUBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIOTE3bI O B3aUMOCBSA3SIX
(pU3NYECKUX BEJUYMH;

CaMOCTOSITENIbHO BbIOMpaTh CHOCOO pelieHus ydeOHOW (Qu3ndecKon
3a7aui (CpaBHEHUE HECKOJIBKMX BapHUaHTOB pEIIECHUs, BHIOOp Haumbosee
HOJXOJSIIETO C YUETOM CAMOCTOATEIBHO BbIIEJIECHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebCKHe 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATENbCKIII MHCTPYMEHT TO3HAHMS,
IPOBOAUTH IO CAMOCTOSITEILHO COCTABIIEHHOMY IIJIAaHY OIIBIT, HECTIOKHBIN
¢u3nyecKuii SKCHEPUMEHT, HEOOJIBIIOE UCCIENOBaHHE (DPU3MUECKOTO
SIBIICHUS;

OIICHWBAaTh HAa NPHUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMaImio,
MOJIyYEHHYIO B XO/I€ MCCJIEIOBAHUS WIIM HKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO pE3ybTaTam
IPOBEIEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHHS,

NIPOTHO3MPOBATh BO3MOXKHOE  JajlbHEWIee pa3BUTHE  (PUIUIECKUX
MIPOIIECCOB, a TAK)KE BBIIBUTATh MPENOIOKEHUS 00 UX pa3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

NPUMEHSATh Pa3IMYHbIe METObI, HHCTPYMEHTBI M 3alPOCHI MPH MOUCKE U
orbope MH(OpMAIMK WU JaHHBIX C YYETOM TPEAJIOKECHHON Y4eOHOM
bu3ndecKoil 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U HMHTEPIPETUPOBATH WH(POPMAITUIO
pa3IMYHBIX BUAOB U (hOPM IPEICTABICHNS;

CaMOCTOSITEJIbHO ~ BBIOMpPATh ONTUMANBbHYIO (OPMYy  TPEACTABICHHUS
UHPOpPMAIIMM ¥ WUIIOCTPUPOBATh peIIacMble 3aJa4d  HECJIOKHBIMU
CXEeMaMH, ArarpaMMaMH, HHOU TrpaUKON U MX KOMOMHAIIHSIMH.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe NeliCTBHA:

B XOJC¢ OOCYXXICHUS Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT ¥ MPOEKTOB 3aJ1aBaTh BOMIPOCHI 10 CYIIECTBY 00CYKIaeMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha PEIICHHWE 3aJadd W IOAJCpKaHUE
0J1aroxeIaTeIbHOCTH OOIICHUS,



CONIOCTABIIAATh CBOM CYXKICHHMSI C CYXICHHSIMU JPYTHX YYaCTHHKOB
Jranora, OOHapyXKMBaTh Pa3IU4Me U CXOACTBO MO3UIIHIA;

BBIPAXKaTb CBOKO TOUKY 3PEHUS B YCTHBIX U ITMCHbMEHHBIX TEKCTAX;
nyOJIMYHO NPEACTABIATh PE3YIbTAThI BBHIIIOJHEHHOIO (PU3UYECKOTO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

IIOHMMAThb W MUCIOJb30BATh  IPEUMYIIECTBA  KOMAHIHOM W
WHAMBUAYaIbHONH pabOThl MpU pPEIIEHUH KOHKPETHOW (PU3NYEeCKOn
poOJIeMBbI;

IIPUHUMATh LIEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATH JIEUCTBUSA
no €€ JMOCTHKEHUIO: paclpefessiTb poiH, OOCYKJIaTh IPOLECCHl HU
pe3yJIbTaThl COBMECTHON pabOTHI, 0000I1IaTh MHEHUSI HECKOJIBKHX JIFO/ICH;
BBITMIOJIHATH CBOIO YacThb pabOThI, TOCTUrasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HAIPABJICHUIO M KOOPAUHUPYS CBOMU JEHUCTBHA C JAPYTMMH
YJICHAMH KOMAaH/Ibl;

OLICHMBATh KAa4eCTBO CBOETrO BKJIaJa B OOUIMA MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJIATH MTPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CUTYaIHsIX, TPEOYIOIIMX
IS petieHns GU3NYeCKUX 3HAHMIA;

OpUEHTHPOBATHCS B  PA3IMYHBIX TMOAXOAAX TMPUHATUS  PELICHHM
(MHOUBUOYyaJdbHOE, MPUHSATHE DEIICHUS B TpyIMINe, NPUHATHE PEHICHUN
TPYIIION);

CaMOCTOSITEJIbHO COCTABJISATh AITOPUTM pelIeHus (GU3NYecKon 3a1aun Win
IUTaHAa HMCCIIEJIOBAaHUA C Y4ETOM HMMEIOIIMXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh MpeJiaraéMble BaApUaHThI PEIICHUH;
Jienath BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTPO.HI), SMOIUOHAJIbHBIN HHTEIJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyallMy U IIpejiaraTh IUIaH €€ N3MEHEHUS;
OOBSACHATH TPUYMHBI  JIOCTIDKEHUS  (HEJOCTHIKEHHUsI) Pe3yJbTaToOB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCIIE€ B XOJ BBIOJIHEHUS
(U3MYECKOr0 HUCCIEJJOBaHUS WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBILIUXCS CHUTYyalllil, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEW;

OLICHMBATh COOTBETCTBUE PE3YyJIbTATA LIEIU U YCIOBHSIM;

CTaBUTh ce0sl HA MECTO JPYroro 4ejaoBeKa B XOJE CIopa WIN JUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY IPYTroro;



npU3HaBaTh CBOE MPaBO Ha OMIMOKY NMPU peHIeHUH PU3NYECKUX 33134 WIH
B YTBEPKICHUSX HA HAYYHBIE TEMBI M TAKOE YK€ IPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 7 Kjacce peAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YYAIOUIUXCSl YMEHUIA:

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME W  XMUMHUYECKUE  SIBJICHUS,
HAOIOICHNE, SKCIEPUMEHT, MOJEINb, TUIOTE3a, CAMHUIBI (DU3UICCKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUSA BellecTBa (TBEPIOE,
KUAKOE, Ta3000pa3HOE), MEXaHUYECKOEe JBWKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJMHENHOE), TPAaECKTOpHUs, PaBHOACUCTBYIOIIAS
cuia, nedopmanus (ynpyras, MJacTU4YecKas), HEBECOMOCTb,
COOOILAOIINECS COCYAbI;

paznuyath sBiAeHUS (Auddy3us, TEMIOBOE BIKCHHE YACTHUI] BEIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPaBHOMEpPHOE  JBIKEHUE, HHEpLHs,
B3aMMOJICMCTBUE TEJI, PABHOBECUE TBEPHABIX TEN C 3aKPEIUIEHHOW OCHIO
BpallleHUsI, TepeAavya AaBiCHUsS TBEPABIMU TelaMH, XUIKOCTSIMU U
razamm, atMoc(epHOe [aBJICHWe, IUIaBaHWE TeJ, MPEeBpaIIeHUs
MEXaHUYECKON AHEPruu) Mo OIMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX TaHHOE (PU3UUECKOE SIBJICHUE;
pacno3HaBaTh MPOSIBJICHUE U3YYEHHBIX (DU3MYECKUX  SBJICHUA B
OKpYXKaloIeM MHpe, B TOM 4YHCiIe (PU3NYecKue SBICHHUS B TPHUPOJE:
MpPUMEPHI IBUKEHUS C PA3JIMYHBIMU CKOPOCTSAMHU B KMBOM W HEXKUBOU
npupoae, ACUCTBUE CUJIBI TPEHUS B MPUPOJE U TEXHUKE, BIHUSHUE
aTMOC(EPHOro JaBJICHUS Ha >KMBOM OpraHu3M, IUIABaHUE pPbIO, pbluaru B
TeJIe YeJIOBEKa, MPU 3TOM NMEPEBOAUTH MPAKTUUYECKYIO 33a/1auy B y4eOHYIO,
BBIICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) GU3UUECKUX SBICHHM;
OTHCHIBATh U3YYCHHBIC CBOMCTBA TeN U (HM3UYECKHUE SBIICHUS, UCIIOIB3YS
dbu3nueckue BeIMYUHBI (Macca, O00BEM, IUIOTHOCTh BEILECTBA, BpPEMs,
yTh, CKOPOCTb, CPEIHSA CKOPOCTh, CUJIa YIPYTOCTH, CHJIa TSKECTH, BEC
Tena, CWJa TpEHus, JAaBlieHue (TBEPAOro Tena, KUIAKOCTH, Trasa),
BBITAIKMBAIOIIAS] CHJIa, MEXaHW4YECKasi paboTa, MOIHOCTh, TUICUO CHIIHI,
MOMEHT CWJIbl, KO3((UIMEHT TMOJE3HOr0 JEHUCTBHUSI MEXAHU3MOB,
KMHETHYECKass M TMOTEHIMAIbHAS SHEPrus), MpHU OMHCAHUM MPABUIBHO
TpakTOBaThb  (U3MYECKUI  CMBICA  HUCIOJBb3YEMbIX  BEJIMYMH, HX
0003HAYEeHNUSI U €IUHUIBl (U3NYECKUX BEIUYHMH, HAXOAUTH (OPMYIIbI,
CBSI3BIBAIOIIME JTAHHYIO (PU3MUECKYI0 BETUYMHY C APYTHMMHU BEIMYMHAMH,
CTPOUTH IPaPUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIMYUH;



XapaKTepu30BaTh CBOMCTBA TeJl, (PU3UUYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUia CJIOKEHHS CHII (BIOJIb OJHOW IpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUIO paBHOBecHs pbluara (0yi0Ka),
«30JI0TO€ IIPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHU4ECKOU
DHEPrUM, NpPU H3TOM [JaBaThb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3aMKCBIBATh €T0 MAaTEMATHYECKOE BHIPAKEHUE;

OOBACHATH (pU3MUECKHE SBICHHUS, IPOIIECCHl U CBOMCTBA TEJl, B TOM UYHUCIIE
U B KOHTEKCTE€ CHUTyallMll NPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IIPUYMHHO--CJICCTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE U3 1-2
JIOTMYECKHX I11aroB ¢ ONOpPOM Ha 1-2 M3yueHHBIX CBOWCTBA (PU3NYECKUX
SABJICHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacy€THble 3a7adyd B 1—2 JEHCTBUA, MCHOJB3YysS 3aKOHBI U
(GopMyIibl, CBs3bIBaIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIM3a
YCJIOBUS 331a4y 3aIUCBIBATh KPATKOE yCIOBUE, MOJICTABIATh (PU3NUECKHUE
BEJIMYMHBI B ()OPMYJBI U TMPOBOAMTH PACUYETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE Ul PEIICHUs 3a/1a4, OLEHUBATh PEATUCTUYHOCTD
MOJTy4YeHHOM (PU3NUECKON BETMYHHBI;

pacrno3HaBaThb MpPOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh IpU HOMOUIH
(u3NYECKUX METO0B, B OIMCAHUM MCCIIE0BAaHUS BBIACIATH IPOBEPSIEMOE
NpEeanojoxkeHne  (rumoresy),  pasnuyatb W UHTEPHPETUPOBATH
MOJy4YEHHBIM pe3ylbTaT, HAXOAUTh OIIMOKM B XOJAE OIbITa, Je1aTh
BBIBOJIBI I10 €70 PE3YyJIbTaTaM;

OPOBOAUTH OMNBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUH WIH
duznyeckux CBOMICTB TEJ: (dopMynupoBaTh IPOBEpsIEMBIE
IPEIOJIOKEeHUs, COOMPaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 000py10BaHMS,
3aIlKChIBaTh XOJ1 OMbITa U (POPMYIHUPOBATH BHIBOJIBL;

BBIIOJIHATh MPsAMBIE H3MEPEHUS PACCTOSHHUS, BPEMEHM, MacChl Tela,
o0béMa, CHJIBl M TEMIIEpaTypbl C HCIOJb30BAHUEM aAHAJIOIOBBIX U
upOBBIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUS MPUOOPOB € Yy4ETOM
3aJJaHHOW a0COJIOTHOW MOTPEIIHOCTH U3MEPEHUH;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PM3MUECKON BEJTMUUHBI OT
IPYrofl C HCIOJNBb30BAHMEM IMPSMBIX HM3MEPEHUH (3aBUCHMOCTH ITyTH
PAaBHOMEPHO JBWXKYILEroCsl Tela OT BPEMEHU JBH)KCHHUS Teja, CHUJIbI
TPEHMSI CKOJILKEHHUS OT Beca Tea, KauecTBa 00padOTKH MOBEPXHOCTEN TE
Y HE3aBUCHUMOCTH CUJIbI TPEHUS OT IIOLIAAN COIPUKOCHOBEHUS TEN, CHIIbI
YyOPYroCTH OT YAJMHEHUS MPYKHUHBI, BHITAIKMBAIOLIEH CHIIBI OT 00BbEMa
NOTPYKEHHON 4acTH TeJla ¥ OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCHUMOCTHU
OT IUIOTHOCTHU T€Ja, OT IIIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUN
IUTaBaHMSI TeJl, YCJIOBHMM pPAaBHOBECHS pbluara M OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAHUM  Y4€OHOTO HCCIEAOBaHUA, coOUpaTh YCTAaHOBKY U
BBITMIOJHATh WM3MEPEHUs, CJenys MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl MOMYYEHHONM 3aBHUCHUMOCTH (DM3MUECKUX BEJIHMYWH B BUJC
NpPEUIOKEHHBIX TaOMuI] U TIpaduKOB, JEJaTh BBIBOABI MO pe3yJbTaTaMm
UCCIICIOBAHMS;

IPOBOANTH KOCBEHHBIE HU3MEPEHHS (PU3UUECKHX BEIMYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPIOTO Tena, Cuja TPEHHUS CKOJBKEHHUS,
JaBJIIEHUE  BO3JyXa, BBITAIKUBAIONIIAS  CHJA, JEHCTByIOIIas  Ha
HOTPYKEHHOE B JKHUIKOCTh Teo, KO3(PPHUIMEHT MOJEe3HOro NeicTBUs
OPOCTBIX MEXaHU3MOB), CIEAys TMPEAJIOKEHHON MHCTPYKIUH: MpU
BBIMIOJTHEHUH HW3MEPEHUl CcOOMpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY H
BBIUUCIISITH 3HAUEHNE NICKOMOW BEJIMUKHBI,

coOuII01aTh MpaBUIIa TEXHUKU OE€30MacHOCTH MPHU paboTe C 1abOpaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, IMHAMOMETp, COOOIIAIOIIUecs COCyAbl, OapoMmerp,
pbIYar, HOJABMXHBIA U HETIOJABMKHBIN OJIOK, HAKJIIOHHAS TNTIOCKOCTD;
XapakTepu30BaTh NPUHIUNBI  JIEHCTBUS HM3Yy4YEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpOW Ha WX OMUCaHuA (B TOM YHUCIIE:
HNOJIINITHUKY, YCTPOMCTBO BOZOIPOBOJA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEp, OPIIHEBOW HACOC, apEOMETP), UCTIOJIb3Ys 3HAHUS
0 CBOICTBax (PM3MYECKUX SIBICHUH M HEOOXOaUMble (U3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpHl  (HAXOAWTh  WHPOpPMAIMIO O  MpUMeEpax)
IPAKTHYECKOTO HCIOJb30BaHUs (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU U1 oOecrieyeHus: 0€30MacHOCTH MPH O0pallleHuH ¢ MPUOOpamMu u
TEXHUYECKUMHU YCTPONCTBAMM, COXPAHEHHUS 370POBbS U COOJIIOJCHUSA
HOPM 5KOJIOTUYECKOTO TIOBEJICHUS B OKpPY>KalolleH cpene;

OCYHIECTBIISATh OTOOp HMCTOYHMKOB wuH(opmanmu B HHTepHere B
COOTBETCTBUH C 33JJaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIIUXCS
3HaHUA U TYTEM CpPABHEHUS PA3IUYHBIX HCTOYHUKOB BBIJACIATDH
UHpOpMaLIMIO, KOTOpas SBJSIETCS MPOTUBOPEUYMBOM HMIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BAaTh MPH BHITIOJHEHUHN YU€OHBIX 3a/IaHUN HAYYHO--TIOMYJISPHYIO
auTepaTypy (puU3MYecKoro - coaepXaHHs, CIPaBOYHbIE MaTepHAabI,
pecypcbl cetu MHTEpHET, BiajeTh MpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3oBaHust HHPOPMALIMU U3 OAHOM 3HAKOBOI CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE KpaTKHe MUCbMEHHBIE U YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpMALNU (PUIUUECKOTO COACPkKAHUS, B TOM



qHclie MyOJUYHO JeNaTh KpaTKhe COOOILIEHHUS O pe3ylbTaTaxX MPOEKTOB
WK Y4eOHBIX HCCIEAOBAaHUH, MpPH H3TOM TPaMOTHO HCIIOJIB30BATh
U3YYCHHBI TOHATUWHBIN ammapar Kypca (U3HMKH, COINpPOBOXAAThH
BBICTYIIICHUE IIPE3EHTALUCH;

IPU BBIIOJHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBAHUM pacnpeneniTh
00sI3aHHOCTH B TPYIE B COOTBETCTBUU C TOCTaBICHHBIMHU 3a/ayaMH,
CIEAUTh 34 BBINOJHEHWEM IUIAHA JCUCTBHUM, aJE€KBAaTHO OLICHMBATh
COOCTBEHHBIM  BKJaJA B  JEATENBHOCTb  IPYyHINbl,  BBICTPAaWBATH
KOMMYHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBAasE MHCHHE OKPYKAIOIIMX.

K koHIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0YUAIOIIUXCST YMEHUM:

UCITIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUS BELIECTBA, KPUCTAIIIMYECKUE U
amop(Hble TeJa, HACBILEHHBIH U HEHACHIIICHHBIN Map, BIIAXXHOCTb
BO3/yXa, TeMmIepaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOM JBUTaTelb,
AIIEMEHTAPHBIN JEKTPUUECKUN 3apsijl, HNEKTPUUECKOE TM0JIe, MPOBOIHUKU
U TURJICKTPUKH, TOCTOSHHBIN 3JEKTPUYECKUN TOK, MArHUTHOE TOJIE;
pasnuyath SIBICHUA (TEIJIOBOE pacIIMpEeHHE U C)KaTHe, TeIlonepesaya,
TEIUIOBOE PaBHOBECHE, CMAuMBAHUE, KAWIISPHBIE SIBICHUS, HCIAPEHUE,
KOHJICHCAllUs, IJIaBICHHE, KpUCTau3auus (OTBEpIEBaHUE), KUIICHUE,
TeIuIonepeaaya (TemIOnpPOBOIHOCTb, KOHBEKIINS, U3ITyYEHHE),
AJIEKTpU3aLUs TeJl, B3aUMOJICHCTBUE 3apsA]0B, AEUCTBUS AIIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aMMOJEIHCTBHE MArHUTOB, JCHCTBHE
MarHUTHOTO TOJISI HA POBOJHUK C TOKOM, 3JIEKTPOMATHUTHASI MHAYKIIMS)
[0 ONHCAHWI0 HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaThb HPOSBICHUE HM3YYEHHBIX (PU3MYECKUX SIBICHUNH B
OKpY)XaroIlleM MHpE, B TOM YHUCIE (PU3NUYECKUE SIBICHHUS B IPHUPOAE:
MOBEPXHOCTHOE HATSXKEHHWE U KalWUIApHBbIE SBICHUS B TMPUPOJE,
KpUCTaUlbl B Hpupoae, usiydeHue CoaHua, 3amMep3aHue BOJOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPUUECKHE
SBJIEHUSI B aTMoc(epe, 2JIEKTPUUECTBO KUBBIX OpPraHU3MOB, MAarHUTHOE
nojie 3eMiM, Apeld MoJOCOB, poilb MAarHUTHOIO MOJS JJs >KM3HM Ha
3emuie, NOJSIPHOE CUSHUE, IPU 3TOM NEPEBOUTH MPAKTUUECKYIO 3a7a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBONCTBA (NMPHW3HAKH) (PU3NUYECKHUX
SIBJICHUU;

ONUCHIBATh U3yUEHHBIE CBOMCTBA TeNl U (PU3NUYECKUE SIBJICHMS, UCIIONIb3YS
(u3nyeckue BEIUUMHBI (TEMIEpAaTypa, BHYTPEHHSS SHEPTUsi, KOJIUYECTBO
TEIUIOTHI, yJeJbHas TEIJIOEMKOCTh BELIECTBAa, YAENbHAs TEIUIOTa



IUTaBIICHUS, yJeNbHAsl TEIJIoTa MapooOpa3oBaHusl, yJeNbHAs TEIIoTa
CrOpaHMs TOIUIMBA, KOI(PPHUIMEHT TOJE3HOTO JIEHCTBUS TEIUIOBOU
MalIMHbl, OTHOCUTEJIbHAS BJAXHOCTh BO31yXa, AJIEKTPUYECKUN 3apsn,
CWJIa TOKa, DJIEKTPUYECKOE HAINpPSKEHHE, CONPOTUBICHUE IPOBOJHMKA,
yIEIbHOE  CONPOTHMBIIEHHWE  BemlecTBa, paboTa U MOILHOCTb
NEKTPUYECKOr0  TOKA), NpPH  ONHMCAHUM MPaBUIBHO  TPAKTOBATh
($u3NYECKU CMBICI HCIIOJIb3YEMbIX BEIMYHH, 0003HAUYEHUS U €IUHUIIBI
(u3NYEeCKUX BEIMYUH, HAXOAUTh (HOPMYIbI, CBS3BIBAIOLIUE JaHHYIO
(U3NYECKYI0 BEIWYHMHY C JPYTMMHU BEJIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUYECKUE SIBICHUS U TMPOILECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOXKEHHUSI MOJEKYJSIPHO--KHHETUYECKOH TEOPUHU
CTPOEHMS BEIIECTBA, MPUHLMUII CYNEPIO3ULIUHU TOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAaa, 3akoH Oma Juid yyacTKa LN, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHUsT >SHEpPruu, IpUd 3TOM JaBaTh
CJIOBECHYIO (DOPMYJIHPOBKY 3aKOHA M 3alUChIBATh €0 MAaTEMaTHYECKOE
BBIPAKEHHUE;

OOBACHATh (PM3UYECKUE IPOLECChl U CBOICTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyalMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BhISABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTUYECKUX
IIaroB ¢ OMOpod Ha 1—2 W3yYeHHBIX CBOMCTBA (DHU3MUECKUX SIBICHUM,
(u3UYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemare pacy€THble 3adaud B 2—3 JEHCTBUS, HUCIOJb3ys 3aKOHbI U
(GopMyibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIM3a
YCIIOBHS 3a/ladyd 3alUChIBaTh KPATKOE YCIIOBHE, BBISBIATH HEIOCTATOK
JaHHBIX JJI  peLIeHWs 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOquMble i €€ pelleHHs, NPOBOAMTH pacu€Tbl W CpPaBHUBATH
HOJIyYEHHOE 3HauU€HUE (PU3NYECKON BEIMUMHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO pEIUTh MPU HOMOIIU
($u3NYECKUX METOMOB, MCIONb3Yysl OMHUCAHHE HCCIENIOBAHUS, BbBIJCIATDH
IPOBEPSEMOE NPEANOJIOKEHNE, OLEHUBAaTh MPABWIBHOCTh MOpPsIKa
IIPOBEJICHUS MCCIIEI0BaHNUs, 1€J1aTh BbIBObL;

OPOBOAUTH OMNBITBI MO HAOMIOACHHIO (PU3UYECKUX SIBICHUH WIH
(bu3nyecKux CBOWCTB TN (KaNWUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT €ro o0béma, TemMrepaTypbl, CKOPOCTH IPOLIECcCa OCTHIBAHUS U
HarpeBaHusi IMpH M3IY4YEHMHM OT I[BE€Ta H3JIydarouieil (moriomaroneii)
IOBEPXHOCTH, CKOPOCTh UCHAPEHUsI BOJbI OT TEMIIEPATypbl KUJIKOCTH U
wiomaan €€ TOBEPXHOCTH, DJJEKTpHU3alMs Tel U B3aUMOJEHCTBHE
NIEKTPUYECKUX 3aps/ioB, B3aUMOJEHCTBUE IMOCTOSHHBIX MAarHUTOB,



BU3yaJM3allMsl MAarHUTHBIX TMOJIEM TITOCTOSAHHBIX MArHUTOB, JIEUCTBUS
MAarHUTHOTO TOJISI Ha NPOBOJAHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuTa,
CBOWCTBAa DJIGKTPOABUTATENII TIOCTOSHHOTO TOKa): (hopMyIupoBaTh
poBepsieMble MPENOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO
000py10BaHus1, OMKUCHIBATH X0/ OMbITa U (POPMYIMPOBATH BBIBOIbI;
BBINIOJIHATh ~ NPSIMBIE  HU3MEPEHUS  TEMIEPATypbl, OTHOCHUTEIbHOU
BJIAJKHOCTM BO3/lyXa, CHJIBI TOKA, HANPSOKEHHS C HCHOJIb30BAHUEM
aHaJIOrOBBIX NPUOOPOB U JATYMKOB (DU3MUECKUX BEJIMYMUH, CPaBHUBATDH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;
POBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (PM3HUECKON BEIUUYHUHBI OT
Jpyrol C UCIOJb30BaHUEM TMPSMBIX HU3MEPEHUM  (3aBUCHUMOCTD
COIPOTUBJIEHUS MPOBOJHHUKA OT €ro JUIMHBI, IUIOMAAM IONEPEYHOTO
CEUYEHHUS U YAEIbHOTO CONPOTUBIICHUS BEIIECTBA MPOBOJHNUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 MPOBOAHUK, OT HANpsKEHUS Ha MPOBOJHUKE,
WCCIIEIOBAHUE TMOCJIEAOBATEIBHOTO W  MAPAJUICIBHOTO COEAWHEHUU
MPOBOJIHUKOB): TJIAHUPOBATh HCCIICIOBAaHUE, COOMpaTh YCTAaHOBKY U
BBITIOJIHATh WM3MEPEHUsI, CIACAys NPEIIOKCHHOMY IUIaHy, (DUKCHpOBaATh
pe3ynbTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOMull U TrpaduKoB,
JIeJaTh BBIBOJIBI IO PE3YyJIbTATAM UCCIEAOBAHNUS;

MPOBOJIUTh KOCBEHHBIC W3MEPEHUS] (PU3NUECKHX BEIWYUH (yIeibHas
TEIJIOEMKOCTh  BEIIECTBA, COMPOTUBIIEHHWE TPOBOAHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IJIAHUPOBATh H3MEPEHHUs, COOMPaATh
DKCHEPUMEHTAIIbHYIO YCTAHOBKY, CIEAys MPEMNJIOKEHHOM MHCTPYKUHH, U
BBIYUCIISITh 3HAYEHUE BEJINUUHBIL;

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MMaCHOCTH TPHU paboTe ¢ 1abopaTOpHBIM
o0opymoBaHUEM;

XapaKTepU30BaTh NPUHIMIBI  JEHCTBUA U3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha MX omnucaHus (B TOM 4YHUCIE:
CHUCTEMa OTOIUICHHS JIOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIepMeTp,
BOJIbTMETP, CYETYUK DIIEKTPUUECKOW SHEPTUH, SIECKTPOOCBETUTEIHHBIC
pUOOPHI, HATPEBATEIBHBIC JICKTPONPHUOOPHI (TIPUMEPHI), ITCKTPUIECCKUE
PEIOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOIBUTATENb MOCTOSHHOTO TOKA),
UCIIOJIb3Yysl 3HAHUS O CBOWCTBAaX (PU3MUECKHUX SIBICHUM U HEOOXOIUMbIE
bu3ndecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA W H3MEPUTEIbHBIC
npubOpel MO CXEeMaM M CXEMaTUYHBIM PUCYHKaM (SKUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, IBUTATENIb BHYTPEHHETO
CropaHusi, dJEKTPOCKOIN, PEOCTaT), COCTABIATH CXEMbl 3JEKTPUUYECKUX



Heneil ¢ mocaeA0BaTeIbHbBIM U MapalyIeIbHBIM COETUHEHHUEM 3JIEMEHTOB,
pasznuuas ycIoBHbIe 0003HAUCHUS 3JIEMEHTOB JJIEKTPUUECKUX LETEi;
OPUBOIUTH  MpPUMEPHl  (HAXOAUTh  WHGOPMALUIO O  MPUMEPaX)
NPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHUW B IOBCEIHEBHOU
KU3HU I oOecnieueHrst 6€30MacHOCTU MpU OOpalleHuyd ¢ IpudopaMu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO TMOBEJCHHS B OKPY’KAIOIIEH CPEIE;

OCYIIECTBIISATh TOWCK HWHPOpMAIuu  (U3HYECKOTO COJEpKaHUs B
WMuTepHeTe, Ha OCHOBE WMEIOIIUXCS 3HAHUW HW TYTEM CpaBHECHUSA
JIOTIOJTHUTEIHHBIX ~ MCTOYHUKOB  BBIACHATH WHGOPMAIMIO, KOTOpPAs
SBIIAETCS IPOTUBOPEUMBON UIIH MOXKET OBITH HEJAOCTOBEPHOIA;
UCIIOJIb30BAaTh MPH BHITIOJHEHUN YUY€OHBIX 3a/IaHUi HAYYHO--TIOMYJISPHYIO
auTepatypy  (pu3Mdeckoro - coiepaHus, CIPaBOYHbIE MaTepHAIIbI,
pecypcel cetu MHTEpHET, BiageTh NpuéMaMy KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3iaBaTh COOCTBEHHBIE NMHCHbMEHHBIE M KpPATKUE YCTHBIE COOOIIEHHUS,
0000mmasi wH(pOpMAIMIO W3 HECKOJbKHX WCTOYHUKOB (DU3UIECKOTO
CONlEp)KaHUs, B TOM YHCIE MYyOJWYHO TIPEICTABIATh PE3yJIbTaThl
NIPOEKTHON WJIM MCCIIEeNOBATENbCKON JEITeIbHOCTH, MPU 3TOM T'PaMOTHO
UCIIONIb30BAaTh M3YYCHHBI TOHATUWHBIA ammapar Kypca (U3HKH,
COTIPOBOXKAATh BBICTYIIJICHHE MPE3ECHTAIUEH;

IpU BBITIOJIHEHUN YYEOHBIX TPOCKTOB W HCCICIOBAHUN (PU3NICCKUX
MPOIIECCOB pacCTpeeNisiTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUU C
MIOCTaBJICHHBIMU 33JJaYaMH, CJICIUTh 32 BBHIMOJHCHUEM IJIaHa JEHCTBUH H
KOPPEKTHPOBAaTh €ro, aJEeKBAaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTD TPYIIIIBI, BHICTPAUBaTh KOMMYHHKATUBHOE B3aUMO/ICHCTBHE,
NIPOSIBIISSt TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K koHIy 00yueHus B 9 kJacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YUAIOIIUXCST YMEHUM:

UCIIOJIB30BaTh IMOHATHA: CHUCTEMa OTCU€ra, MarepuajibHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXAaHUYECKOTO IBMKEHHS, Ae(opmarius
(ympyrasi, mjgacTU4ecKkas), TpEeHHe, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh U NEPErpy3KH, LEHTP TSKECTH, aOCONIOTHO TBEPAOE TEO,
LEHTP TSHKECTH TBEPIOTO TENa, pABHOBECHE, MEXaHUYECKHUE KOJIeOaHUs U
BOJHBI, 3BYK, HH(Pa3BYK H YJIbTPa3BYK, 3JEKTPOMArHUTHBIE BOJIHBI,
IKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTD,
CHEKTPhl UCIYCKaHUsS U MOTJIOLIEHuUs, anb(a-, 0eTa- U raMMa-u3IydeHus,
W30TOIIbI, SIIEPHASI SHEPIETHKA;



pa3nuuaTth SIBICHUA (PaBHOMEPHOE M HEPABHOMEPHOE MPSAMOIMHEWHOE
JIBUKEHHE, PaBHOYCKOPEHHOE TNPSAMOJMHEWHOE [BIKEHHE, CBOOOIHOE
najieHue TeJ, pABHOMEPHOE JIBIYKEHUE MO OKPYKHOCTH, B3aUMOJCHCTBHE
TEJ, pEaKTUBHOE IBW)KCHHE, KOJeOaTeIbHOe NBIDKEHHUE (3aTyxXarolue H
BBIHYK/ICHHBIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBMKCHHE, OTPAKCHHE
3ByKa, MPSMOJIMHEHHOE PpacHpOCTpPaHEHUE, OTPAKEHHE M MPEIOMIICHHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3IokKeHHE OeJI0ro CBeTa B
CHEKTp ¥ CJOXXEHHE CIHEKTPAIbHBIX IIBETOB, JIUCIEPCHS CBETA,
€CTECTBCHHAs PaJMOAKTUBHOCTh, BOZHUKHOBEHHE JIMHEHYATOTO CIEKTpa
U3ITyUYEHHS) TI0 ONTMCAHMIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (PU3UYECKUX SIBICHUH B
OKpy)XaromeMm Mupe (B TOM dYucie (U3NYECKUe SIBICHHUS B TMPHUPOJC:
NIPUJIUBBI U OTIUBHI, IBIKEeHUE TuTaHeT COTHEYHON CUCTEMBI, PEaKTHBHOE
JIBUKCHHE JKUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB IKHUBOTHBIMH,
3eMJICTPACEHHE, CEUCMUYECKHME BOJHBI, I[yHAaMH, 3XO0, I[BETa TeT,
ONTHUYECKUE SIBJICHHUS B MPUPOJE, OMOJOTUYECKOE ACHCTBHE BHIMMOTO,
yIbTPapUOIETOBOTO M PEHTITCHOBCKOTO M3JIYYCHHH, €CTECTBEHHBIH
paJMOaKTUBHBIN (OH, KOCMHUYECKHE Iy4d, PaauOaKTHBHOE H3IydCHHE
OPUPOJHBIX MHHEpAJIOB, JEHCTBUE pPAJMOAKTUBHBIX W3IIyYeHUH Ha
OpraHM3M 4YeJOBEKa), MPU STOM NEPEBOAUTH MPAKTHUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBJICHUU;

OTHCHIBATh U3yUYEHHBIC CBOMCTBA TNl U (U3UYECKUE SBIICHHS, UCIIONb3Ys
¢usznyeckne BENUYMHBI (CpeqHST U MTHOBEHHash CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIB)KEHUH, YCKOpPEHHE, MEepeMElIeHHEe, MyTh, yriIoBas
CKOPOCTh, CHWJIa TPEHHUs, CWja YIPYrOCTH, CHJIA TSHKECTH, YCKOPECHHE
CBOOOMHOTO TAJeHUS, BEC Teia, HWMITYJIbC Tejla, WMITYJIbC CHIIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, MOTEHLHUANbHAs SHEPrusl Tena,
MOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTECHIMAIbHAS IHEPIHsl CHKATOU
OPYXUHBI, KUHETUYECKash SHEprus, IMOJIHAs MeXaHU4ecKas JHeprus,
NIEPUOJ U YacTOTa KOoieOaHWH, IIIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTelb MPEJIOMIICHUS CPEbl), IPU OMUCAHUH
NPAaBUJIBHO TPAKTOBATh (DU3MUYECKUNW CMBICT HCIOJIb3YEMbIX BEJIUYUH,
0003HAYEeHNUS] U €IUHUIBI (U3NYECKUX BEIUYHMH, HAXOAUTH (OPMYIIBI,
CBSI3BIBANOINME JAaHHYIO (U3MYECKYIO BEIUYHMHY C IPYTHMH BEIMYHWHAMM,
CTPOUTH TPaPUKH N3yUYEHHBIX 3aBUCUMOCTEH (PU3NYECKHUX BEIHUNH;
XapaKTepu30BaTh CBOMCTBa Tel, (PU3UYECKUE SBICHUS U MPOIIECCHI,
UCIIONIB3YSl 3aKOH COXPAaHEHHUS PHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHHUS,



NPUHIUI  CYNEPHO3UIUN CHJI, NPHHIUI OTHOCUTENIbHOCTH [ ammies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHsI UMITYJIbCa, 3aKOHBI OTPAXKEHUS U
IPEIOMJICHUS CBETa, 3aKOHBI COXPAHEHHsI 3apsAA0BOIO U MAaCCOBOTO YHUCEI
NP SACPHBIX PEAKIHIX, MPU ITOM JaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA W 3aIllMChIBaTh €T0 MaTEMaTHIECKOE BhIPAKECHHCE,

OOBACHATH (U3NYECKUE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTYyaIlMil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
NPUYUHHO--CJICJICTBEHHBIC  CBS3M, CTPOUTh OOBSICHeHHEe U3 2-3
JIOTUYECKHX IIIaroB ¢ OMOpPOW Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3NYCCKUX
SIBIICHUH, PU3NIECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajadd  (OMMparoluecs Ha cucreMy u3 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIONINE (PU3UUECKHE
BEJIMUMHBI: HA OCHOBE aHajM3a YCJIOBUS 3a7aud 3alUChIBaTh KPaTKOE
YCIIOBHUE, BBISBISTh HEJOCTAIOIINE WM W30BITOYHBIE JaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE AJISi PELICHHs], TPOBOIUTH PACUETHI U
OLICHWBATh PEATUCTUYHOCTH TMOJYYEHHOTO 3HAYCHHUS] (PUINUECKOU
BCJIMYMHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOpPhIE MOXXHO PEIIUTh TPU TOMOIIH
(GU3MYECKUX METOMOB, WCIONB3Yysl ONMUCAHHWE HWCCICIOBAHUS, BBIICIATH
IpOBEPSIEMOE TPEIINOJOKEHNE, OICHUBATh MPABUWJIBHOCTh MOPSIKA
NOPOBEJCHUS  HMCCIEJOBAHUSA, JelaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNIbTaThl HAOIIOICHUH U OIBITOB;

NPOBOAMUTH OMBITHl TO HAOMIOACHUIO (PU3UYECKUX SBICHUNA WIH
du3nYeCKUX CBOWCTB Ten (M3ydeHHE BTOPOro 3akoHa HproTOHA, 3akoHa
COXpAaHEHUS SHEPTUM, 3aBUCUMOCTb MEpHOAa KOJEOAHWH MPYNKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIBI MAJIBIX KOJIEOaHWH, PSIMOIMHEHHOE paclipOCTPAHEHHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3YyYEHHE CBONCTB M300paKEHUS B
IJIOCKOM 3€pKajie U CBOWCTB HM300paXKeHUs] TpeaMera B coOuparomiei
JUH3Ee, HAOMIOJEHUE CIUIOIIHBIX WU JIMHEHYAThIX CIEKTPOB HU3IYUYEHUS):
CaMOCTOSITENIbHO  COOMpaTh YCTAaHOBKY U3 HM30BITOUHOrO Habopa
0o0Opy/OBaHUs, OMNUCHIBATH XOJ ONbITa ¥  €ro  pPe3yibTaThl,
(dbopMyIMpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, ompeernsis
cCpenHee 3HAayYeHHE H3MepsieMONM BeNUYMHBI ((POKYCHOE pacCTOSIHHUE
cobuparomield JIMH3bI), OOOCHOBBIBATH BBIOOp cHoco0a U3MEpPEHUs
(M3MepUTENBHOTO TTPUOOpPA);

NPOBOJANTH HCCIEAOBAaHHWE 3aBUCUMOCTEH (M3MUECKUX BEIHUYHMH C
UCIIOJIb30BaHUEM TMPAMBIX HM3MEPEHUH (3aBUCUMOCThb MYTH OT BPEMEHHU



IpU PaBHOYCKOPEHHOM JBIKEHUU O€3 HayalbHON CKOPOCTH, NEpUOAa
KOJICOaHWIT MaTeMaTHYEeCKOTO MAasTHHKA OT JJIMHBl HUTH, 3aBUCHUMOCTH
yria OTPaKEHUS CBETa OT yIJIa MAJICHUS W YIJia MPEJTOMIICHHSI OT yriia
NajicHus): IUIAHUPOBATh HCCJICIOBAHUE, CAMOCTOSTENILHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYYEHHOW 3aBHCHUMOCTH
bu3NYeCKuX BETWYMH B BUAEC TAONHIl U TPapUKOB, NI€TaTh BBIBOILI IO
pe3yapTaTaM MCCIeI0BAHNUS;

NPOBOJNTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTh M YCKOpPEHHE Tella TMpH pPaBHOYCKOPEHHOM JIBIDKEHUH,
YCKOpEHHE CBOOOJHOTO TaJeHUs, XKECTKOCTh MPYKHHBI, KOAPPUIIUEHT
TPEHHSI CKOJBXEHMs, MeXaHHueckas paboTa M MOIIHOCTh, 4acToTa H
nepuosl KojeOaHWii MaTeMaTH4eCKOr0o W TMPYKUHHOTO MAasSTHHKOB,
ONTHUYECKas Cwia CcoOWparomie JHMH3bL, PATUOAKTUBHBIA  (HOH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh IKCIEPUMEHTATBHYIO YCTAaHOBKY W
BBITIOJIHATh U3MEPCHHUS, CIEMYs MPEI0KEHHON WHCTPYKIIUU, BBIYUCIISATH
3HAYCHWE BEJIMYMHBI M aHAJM3UPOBATH MOJIYYCHHBIE PE3YJIbTaThl C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEpPEHUil;

coOIroAaTh MpaBuiia TEXHUKUA 0€30MacHOCTH IIpH paboTe ¢ 1abopaTOPHBIM
000py/TI0BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM W3YYEHHBIX (DU3UYECKUX MOJIETICH:
MaTepuajbHas TOYKa, aOCONIOTHO TBEPJOE TENO, TOUYEHHBI HCTOYHUK
CBeTa, Jyd4, TOHKas JIMH3a, IUTAHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJTh ATOMHOTO SJIPa;

XapaKTepU30BaTh MPHUHIMIBI JCUCTBUS HM3YyYCHHBIX TNPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha HUX OMNHCAHHUA (B TOM YHUCIE:
CIOUIOMETp, NaTYMKH TMOJIOKEHUS, PACCTOSHUA M YCKOpPEHUs, pakeTa,
IXOJIOT, OYKH, TMepHcKom, ¢oToanmapar, ONTHYECKHE CBETOBOJHI,
CIEKTPOCKOI, JO03MMETp, Kamepa BuIbCOHA), WCHONB3YyS 3HAHHS O
CBOMCTBaX (U3MYECKUX SABICHUM U  HeoOXoaumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCITOJIP30BATh CXEMBI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTEIHHBIX MPUOOPOB M TEXHOJIOTHUECKHX MPOIECCOB
IpU PEIIeHUH Yy4eOHO--MPAKTUYECKUX 3a/ad, ONTHYECKHE CXEMBl s
MOCTPOCHUS N300paKEHMH B IIIOCKOM 3€pKajie M COOMpAroLIei TNH3E;
NPUBOAUTh  MPUMEPHl  (HAXOAWTh  WHMOpPMAIMIO O  TIPHUMEPax)
NPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHUW B IOBCEIHEBHOM
KU3HU Il oOecrieueHrst 6€30MacHOCTU MpU OOpalleHuyd ¢ IpudopaMu H
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHECHHS 3I0POBbS U COOIIOICHUS
HOPM 3KOJIOTUYECKOTO TMOBEJCHHS B OKPY’KaIOIIEH CPEIE;



OCYIIECTBISATh TMOWUCK HWHGOpMAIMK  (DU3UIECKOTO COACp)KAaHUA B
HuTepHeTe, caMoCTOATENRHO (OPMYIHUPYST TIOMCKOBBIA 3aIIPOC, HAXOIUTh
MyTH ONPEACIICHUS TOCTOBEPHOCTH MOJYYCHHOU WH(POpPMAIUA HA OCHOBE
UMEIONTNXCS 3HAHUN U IOTIOJTHUTEIIBHBIX HCTOYHUKOB,;

UCIIONIb30BAaTh MPH BBITIOJHEHUHN YUY€OHBIX 3a/IaHUN HAYIHO--TIOMYJISPHYIO
JUTEPATYPYy (PU3MUECKOTO  CONIEpKaHUS, CIPABOYHBIC MAaTEepPUAIbI,
pecypchl cetn MaTepHeT, BianeTh NpuéMaMu KOHCTICKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAILIMU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
cO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC W YCTHBIE COOOINEHHUS HAa OCHOBE
UHPOpPMAIIMM W3 HECKOJbKHX HCTOYHUKOB (DU3MUECKOTO COmep aHws,
myOJUYHO MPENICTABIISATh PE3YyIbTaThl MPOSKTHON WIIM MCCIICIOBATEIHCKOMN
NEATETbHOCTH, TPU OTOM TPAMOTHO  HCIONB30BAaTh  HM3yUCHHBIN
NOHATUWHBIN ammapar u3y4aeMoro pasaena (U3MKH U COIMPOBOXAAThH
BBICTYIUICHHE TpPE3eHTAlel ¢ y4€ToM OCOOEHHOCTEW ayauTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iejioB U TeM (undgposbie)
Koutpoabubie IIpakTuyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsI
pecypcesbl

Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKOIIEr0 MUpPa

1.1 dusuka - Hayka 0 IIPUPOTE 2 bubnnorexa LIOK
’ YK PHpOZL https://m.edsoo.ru/7f416194
but6mmoreka [IOK
1.2 DH3MICCKHUC BETHUHHEI 2 ! https://m.edsoo.ru/7f416194
1.3 EcrecTBEeHHOHAYYHBIN METO TO3HAHUS 1 bubnmorexa LOK
' yH A https://m.edsoo.ru/7f416194
Uroro no pazgeny 5

Pa3nean 2. [lepBoHayaibHbIe CBeJeHHS 0 CTPOCHNH BelleCTBa

but6mmoreka [IOK
2.1 2 1
CTpoenne peuiecTsa https://m.edsoo.ru/7f416194
29 JIBr>KeHWE U B3aMMOICMCTBUE YACTHI] 5 bu6muoreka [IOK
' BEILIECTBA https://m.edsoo.ru/7f416194
but6mmoreka [IOK
2.3 A 2 1
TPEraTHRIC COCTOANMA BelllecTa https://m.edsoo.ru/7f416194
Uroro no pazgeny 6
Pasznen 3. /IBuskeHue U B3auMo/ieiicTBHE Tel
3.1 MexaHn4ecKkoe JIBHKEHUE 4 bubmorera [IOK

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

32 HNuepus, Mmacca, IOTHOCTh 7 3 but6mmoreka [IOK




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

bubnunorexa [IOK

3.3 Crna. Buget cun 10 3 https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nen 4. /laBieHue TBEPABIX TeJL, )KUAKOCTEH U ra3oB
41 JaBnenue. llepenaua naBneHust TBEpAbIMU ) bubnmoreka [JOK
’ TeJIaMH, )KUJKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubnunorexa [IOK
4.2 Jlasnenue xKuaKocTn 2 https://m.edsoo.ru/71416194
bubnunorexa [IOK
4.3 ATmocepHoe napneHue ? https://m.edsoo.ru/71416194
44 JleficTBrE KUIKOCTU U T'a3a Ha NOTPYyKEHHOE 5 ) bubnmoreka [JOK
’ B HHUX TEJO https://m.edsoo.ru/7f416194
Hroro no pasneny 18
Paszgea S. Pa6ora u MOIIHOCTH. JHEePrust
bubnunorexa [IOK
>1 PaGoTa u mommHoCTE ! https://m.edsoo.ru/7f416194
bubnunorexa [IOK
32 HpocThie mexanm3MbI 6 2 https://m.edsoo.ru/71416194
bubnunorexa [IOK
>3 Mexanuyeckas sueprus 3 https://m.edsoo.ru/7f416194
Uroro no pazgeny 10
[ToBTOpEHUEE
PesepBHOE BpeMms
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 12




8 KVIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbBbIE
HaunmeHnoBanue pa3jaeaoB U TeM nudpoBbie
Ne n/m P Konrpoabusie IIpakruueckue (itdpp )
NMpPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypchbl
Pa3gen 1. TensioBbIe sIBJICHUS
bubnunorexa [IOK
L Tenosbie sBnCHus 21 3 2,3 https://m.edsoo.ru/7f4181ce
Hroro no pasgeny 21
Paszgea 2. diiekTpruyeckrue 1 MAarHUTHbIE SIBJICHUS
bubnunorexa [IOK
. 1
2.1 DIIEKTPUYECKUE SBJICHUS 26 4.5 hitps://m.cdsoo.ru/ 74181 ce
but6mmoreka [IOK
2.2 MarsuTHeIC ABICHNA 4 https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 31
Pa3nen 3. CBeToBbIe IBJIEHUS
but6mmoreka [IOK
. 1 1
3.1 CBeTosbIe ABnCHNA 10 https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 10 1 1
IToBTOpEeHHE 4 1
PesepBHOE BpeMms
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 8




9 KJIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbBbIE
HaunmeHnoBanue pa3jaeaoB U TeM nudpoBbie
Ne n/m P Konrpoabusie IIpakruueckue (itdpp )
NMpPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypchbl
Pa3gen 1. 3aKkoHbBI ABMKEHHUS M B3aUMOAEHCTBHS TeJl
bubnunorexa [IOK
1.1 Mexannueckoe eHHe 13 2 1
XAHITCCROC JIBIDICHHI https://m.edsoo.ru/7f41a4a6
bubnunorexa [IOK
1.2 BsaumoneiictBue Te 16 2
MOZICHCTBHC TE https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3aKoHBI COXpaHe 8 1
KOHBL COXpatCHHA https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 37
Pa3nes 2. Mexanudeckue Kojie0aHusI M BOJHBI. 3BYK.
but6mmoreka [IOK
2.1 M o 6 1
CXAMMACCIUE KOMCOaHIA https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
2.2 Mexanndeckue BO . 3BYK. 8 1
XAHITHECKHE BOTIHDL. IBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 14
Pa3nen 3. DjeKTpoMarHuTHOE MOJie H 3JIEKTPOMATHUTHBIE BOJHBI
3.1 MarunTtHoe noie 3
3.2 DJIEKTpOMArHuTHAs MHIYKIUS 5 1
33 DNIEKTPOMArHUTHOE MOJIE U 10 1 1 bu6muoreka [IOK
' DJIEKTPOMArHUTHBIC BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 18




Pa3gen 4. CBeToBbI€ IBJICHUSA

43

Pasnosxenue 6enoro cBeTa B CIEKTp

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

Hroro no pazneny

Pa3gen 5. KBanToBbIe IBJIeHUSA

5.1 Hcnyckanue v MorJoleHnue CBETa aToMOM bubanorexa IIOK
' 4 - https://m.edsoo.ru/7f41ad4a6
bubmmoreka [JOK
> TPOSHIIE HTOMHOTO 11pe https://m.edsoo.ru/7f41a4a6
buo6 OK
53 SnepHble peakuu noanoreka I

https://m.edsoo.ru/7f41ada6

Hroro no pasneny 15
AcTpoHOMUSA 6
Pa3nes 6. [loBTOpUTEIbHO-00001IAK0 NI MOAYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 12 bu6nunorexa [IOK
) Kypca dusuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 12
OBUIEE KOJIMYECTBO YACOB 110 I[TPOTPAMME 102







HOYPOYHOE INTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KonTtpoabHbie
padoTsI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

BBoausb1ii nHCTpyKTaX. UTO M3yUaer
¢uzuka. Hekotopsie Gpusnueckue
TEPMUHBI.

HayuHnble MeTo1bI U3yUeHUS
IPUPOJIBIL.

dusnyeckue BeTUYUHBI U UX
n3Mepenue. TOYHOCTh U
MOTPEIIHOCTh U3MEPEHUH.

IlepBUYHBII UHCTPYKTAK.
Jlaboparopnas pabota Ne 1
«Omnpenenenue nokazaHuu
U3MEPUTEIIBHOTO MTPUOOpay.

®dusuKa u €€ BIIMIHUE HA PA3BUTHE
TEXHUKH.

but6mmoreka [IOK
https://m.edsoo.ru/ff09{72a

Ctpoenue BemiecTBa. MoeKyJbl.

IlepBUYHBII UHCTPYKTAK.
JlaboparopHuas pabota Ne 2
«OrnpeneneHue pa3MepoB MaJlbIX
TEI».

bubnunorexa [IOK
https://m.edsoo.ru/ff09fe0a

BpoynoBckoe nBuxenue. {uddysus
B Ta3ax, XKHUIKOCTIX M TBEPBIX

but6moreka [IOK
https://m.edsoo.ru/ff0a013e




TCI1ax.

B3aumHoe npuTskeHue u

? OTTAJIKUBAHUE MOJIEKYII.
ArperaTHbl€ COCTOSIHUSI BELIECTBA.
10 Paznuuue B MonekynsipHOM
CTPOEHUHU TBEPABIX TEN, )KUAKOCTEH
1 Tra3oB.
Kontponbnas padota Ne 1.
11 "[lepBoHavyanbHBIE CBEICHUS O
CTPOEHUU BeliecTBa'.
MexaHn4ecKoe IBHKEHHE.
12 PaBHOMEpPHOE M HEPaBHOMEPHOE bubmmorera IHOK
https://m.edsoo.ru/ff0a05c6
JIBHKCHHUE
bubnunorexa [IOK
13 Cropocte. EuHuIb! CKOpOCTH https://m.edsoo.ru/ff0a079¢
14 Pacyer myTu 1 BpeMeHM ABUKECHUS bubmorexa [JOK
https://m.edsoo.ru/ff0a0ae4
15 [IpssMOnMHENHOE PABHOYCKOPEHHOE
JBUOKEHUE. Y CKOPEHHE.
. bubmuoreka [{OK
16 Huepuus. Bzanmoneicteue teil. hitps://m.cdsoo.ru/fR0a0c1 0
17 Macca tena. I3mepenue Maccsl.
[lepBUYHBIN HHCTPYKTAK.
18 JlaGopaTtopnast pabota Ne 3. bubmorexa TOK
https://m.edsoo.ru/ff0al23c
«3mepenne Maccel Temax».
19 IInoTHOCTH BeliecTBa.
20 IIepBUYHBII UHCTPYKTAK.

Jlaboparopnas pabota Ne 4.




«M3mepeHne oobemMa TBEPAOTO
Tesay.

Pacuet macchel 1 00bEMA TelIa 10 ero

but6mmoreka [IOK

21 IUIOTHOCTH. https://m.edsoo.ru/ff0al1502
[lepBUYHBIN HHCTPYKTAK.

” JlaGopaTtopnast pabota Ne 5 bu6nuoreka [IOK
«Ornpenenenre mIOTHOCTH TBEPAOTO https://m.edsoo.ru/ff0al8cc
Tena.

but6mmoreka [IOK
23 Crra. https://m.edsoo.ru/ff0al778
24 SBnenne taroreHus. Cuia TSKECTH

bubnunorexa [IOK

25 Bec rena. https://m.edsoo.ru/ff0ala70

26 Enunune! cuiibl. CBsi3b MEXKIY CUITON
1 Maccoil Tena. J{unamomerp.

7 KontponpHas padora Ne 2. bu6nuorexa [IOK
"B3aumonencTue Tea'". https://m.edsoo.ru/ff0alb9c
IlepBUYHBII HHCTPYKTAXK.

28 HagopaTopHaﬂ paI(;ZIT(a Ne 6 bubmorexa OK

https://m.edsoo.ru/ff0alcc8
«ccnenoBanue CUITbI YIIPYTOCTH».
[lepBUYHBIN HHCTPYKTAK.

79 JlaGopaTtopHnas pabora Ne 7
«I"pagyupoBaHue Mpy>KUHbBI U
WU3MEPECHHE CHII JUHAMOMETPAY.

Clio’)keHHe ABYX CHJI, HalPaBJICHHBIX
30 10 OTHOH nﬂpﬂﬁ)ﬁ. ’ bubnnorexa LHOK
. https://m.edsoo.ru/ff0alde0
PaBHOnElicTBYIOIIAS CHII.
31 IIepBUYHBII UHCTPYKTAK.




JlaboparopHuas pabota Ne 8
«HccnemoBanue 3aBUCHMOCTH CHJIBI
TPEHUS CKOJILKEHUS OT TUIOIIAIN
COTIPUKOCHOBEHUS TEJ U
MPUKUMAIOIIEH CHITBDY.

0 Cuina tpenusi. TpeHue nokos, poJib bubnmoreka [JOK
TPEHUS B OBITY U TEXHHKE. https://m.edsoo.ru/ff0a20a6
bubnmoreka [JOK
33 JaBnenue. EnMHUIBI TaBIeHUS. hitps://m.c dsofru 0a23T6
bubnmoreka [JOK
34 [aBnenue raza. 3axon [lackans. hitps://m.c dso:)_.[ru 0250
JlaBiieHME B )KUJIKOCTH U Tase.
35 Pacuetr maBieHNs B )KUIKOCTH HA THO bubmiorexa OK
https://m.edsoo.ru/ff0a2826
U CTEHKH COCY/[a.
bubnmoreka [JOK
36 Coobmaromuecs cocyp: https://m.edso:)_.[ru/fﬂ)a2970
37 Bec Boznyxa. AtmocdepHoe bubnmoreka [JOK
nasnenue. OneiT Toppuuesiu. https://m.edsoo.ru/ff0a3136
38 MaHOMeTpLIU. [TopmHeBoit
YKUJKOCTHBIN Hacoc
19 ATMocdepa 3emiu U IPUIUHBI €€ bubnmoreka [JOK
CYIIIECTBOBAHMUS https://m.edsoo.ru/ff0a2b5a
40 Bec Bozmyxa. AtmocdepHoe bubnmoreka [JOK
JIaBIICHUE https://m.edsoo.ru/ff0a2b5a
A1 N3mepenne armocdepHoro bu6muoreka [IOK
nasienus. Oneit Toppuuenin https://m.edsoo.ru/ff0a2da8
4 bapomerp-anepoun. ArmocepHoe bubnmoreka [JOK

JaBJICHUC HaA pa3JIMYHBIX BBICOTAX.

https://m.edsoo.ru/ff0a2fc4




Manomertpsl. IlopuiaeBoi

bubnunorexa [IOK

43
JKUIKOCTHBIN Hacoc. https://m.edsoo.ru/ff0a2fc4
44 I'mppasinnueckuii nmpecc.
Kontponbnas padora Ne 3
45 «JlaBneHne TBEPBIX TEI KUAKOCTEH bubmorexa [OK
P A https://m.edsoo.ru/ff0a3276
1 Ta30BY.
JlelicTBuE )KUIKOCTHU U ra3a Ha
46 MOTPYKEHHOE TeJI0. ApXUMeI0Ba bubmorexa [JOK
py AP A https://m.edsoo.ru/ff0a33fc
cuIa.
IIepBUYHBII UHCTPYKTAK.
JlaGopaTopHas padora Ne 9
47 «3 peHI/II:: BLITI:mKI/IBaIO el CUIIBI bubmorexa LOK
_ v - = ’ https://m.edsoo.ru/ff0a3a96
JIEHCTBYIOIIEH Ha MTOTPY>XKCHHOE B
KUJKOCTD TEJION.
43 [LnaBanue tein. [lnmaBanue cynos.
BosayxormuaBanue.
[lepBUYHBIN HHCTPYKTAK.
49 JlaGopaTtopnas pa6ota Ne 10/ bu6muoreka [IOK
«BpIsicHEHUE yCIIOBUH IIJIAaBAHUS https://m.edsoo.ru/ff0a3654
TeJla B )KUJIKOCTHY.
50 Kontponbnas padota Ne 4.
«Apxumenona cuia. [naBanue Tem».
bubnunorexa [IOK
51 Mexannyeckasi pabota. MOIIHOCTb.
XAHHHeCKas pabot HUHOCTR https://m.edsoo.ru/ff0a3{82
5 [Ipocthie MexaHU3MBI. Phryar. bubmuorexa [{OK
MoMEHT CHUJIBI. https://m.edsoo.ru/ff0a3f82
53 Prbruaru B TexHuKe, OBITY U IPUPO/IE.
54 [lepBUYHBIN HHCTPYKTAK. but6mmoreka [IOK




JlaboparopHnas pabota Ne 11.
«BbIsIcCHEHHE YCITOBHSI PAaBHOBECHS
pbIdaray.

https://m.edsoo.ru/ff0a478e

bubnunorexa [IOK
33 browit. https://m.edsoo.ru/ff0a48a6
56 «30J10TO€ TIPABUIIO MEXAHUKN».
KII,.
[lepBUYHBIN HHCTPYKTAK.

57 JlaGopatopHnas pabora Ne 12 bu6nuorexa [IOK
«Omnpenenenune KIIJI naknonnoi https://m.edsoo.ru/ff0a4c48
IIJIOCKOCTH.

Oneprus. [IpeBpaiienue o1HOTO
58 BI/III;) MexaHqur():Kglﬁ 3HepI‘II[/II/I B bubmmorexa [OK
. https://m.edsoo.ru/ff0a4360
JPYTOM.
59 Pemrenne 3ama4 mo remam «Pabora,
MOIIHOCTb, dHeprus, KI11I».
60 Kontponsnas padora Ne 5. «Pabora.
Mo1HOCTb. DHEPIHUs».

61 Pemienne 3aga4 mo teme bubmuoTexa [{OK
"B3aumonencTue Tea'". https://m.edsoo.ru/ff0a3514

6 Pemienne 3agad o teme "JlaBinenue bubnunorexa [IOK
TBEPABIX TEJ, )KUIKOCTEHU U ra3oB". https://m.edsoo.ru/ff0a2718

63 Pemenue 3agau mo reme "Pabota u bubnunorexa [IOK
MOIIIHOCTb. DHeprus'. https://m.edsoo.ru/ff0a0fee

bu6mmoreka [IOK

64 Wroroas koHTpodbHast pabota Ne 6. hitps://m.cdsoo.r/f0a4252

65 PesepBHblit ypok. Pabota ¢ Tekctamu

no teMe "CrpoeHue BemecTsa'.




66 PesepBHblit ypok. Pabota ¢ Tekctamu
o TeMe "MexaHndyeckoe IBHKeHue"

bubnunorexa [IOK
https://m.edsoo.ru/ff0adee6d

PesepBHeIit ypok. Pabora ¢ Tekctamu
67 1o teMe "JlaBieHue TBEPABIX TeT,
KUAKOCTEN U ra3oB”

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

PeseprubIil ypok. PabGora ¢ Tekctamu
68 o teMe "Padora. MOLIHOCTS.

Oneprusa"

OBIIEE KOJMYECTBO YACOB I10
I[TPOIT'PAMME
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8 KVIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi oOpa3oBaTejibHbIE
padoTsI padoThI
pecypcebl
1 TennoBoe nBwxkeHue. TemiepaTtypa 1 Bubmmorexa [IOK
A ' patypa. https://m.edsoo.ru/ff0a540e
) Baytpennss sneprusi. CriocoObl 1
W3MEHEHUsSI BHYTPEHHEH SHEPTUU.
3 TennonpoBonHocTs. KoHBEKIUA. 1 bubnmoreka [JOK
N3nyuenue. https://m.edsoo.ru/ff0a5800
4 KoaudecTBo TemnoTsl. Y acabHAsA | bubnunorexa [IOK
TEIJIOEMKOCTb. https://m.edsoo.ru/ff0a5530
but6mmoreka [IOK
5 Bxonnast kouTpoibpHast padora Ne 1 1 1
XOAHAA KOHTPOIBHAL pabot https://m.edsoo.ru/ff0a5a26
Pacuer konu4uecTBa TEMIOTHI,
6 HEOOXOUMOTO JJIsl HATPEBAHUS TeJa, 1
BBIJICTISIEMOTO UM TIPH OXJIAXKICHUU.
JlaGopaTtopnast pa6ota No 1.
7 «CpaBHEHHE KOJIMYECTB TETUIOTHI | 1 bu6muoreka [IOK
IIPY CMEIIMBAHUU BOJBI Pa3HOU https://m.edsoo.ru/ff0a5c60
TEMIIEPATYPBI».
JlaGopaTopnast pabota No 2.
8 «3MepeHne yaenpHOu 1 1 Bubmmorexa [JOK
p ya https://m.edsoo.ru/ff0a6412
TEIUIOEMKOCTH TBEPAOTO TENIa.
9 OHeprus TOIUIMBa. Y IeIbHas 1 bubnmoreka [JOK

TEIJIOTa CropaHus. 3aKoH

https://m.edsoo.ru/ff0a6976




COXpaHEHHUs U IIPEBpallCHUS B
MEXaHUYECKUX U TETUIOBBIX

mpoleccax.
10 Pemenue 3agau no reme "TemnoBsie bubnuorexa [{OK
SIBJICHUS . https://m.edsoo.ru/ff0a7088
1 Kontponbnas padota Ne 2. bu6nuoreka [IOK
«TennoBeie IBICHUS». https://m.edsoo.ru/ff0a6a98
ArperaTHbIe COCTOSIHHSI BEIIECTBA.
12 [InaBienune u oTBEpAECBAHNE
KPUCTAJUTMYECKUX TEJl.
13 I'paduk niaBiaeHus 1 OTBEpACBAHUS bu6muoteka [JOK
KPUCTAJUIMYECKUX TEIL. https://m.edsoo.ru/ff0a6bb0
14 VY enpHas TEI0TA IUIABICHHA. bubmmorexa [OK
https://m.edsoo.ru/ff0a7b5a
15 Wcnapenne. HacoleHHbIH 1 bu6nuorexa [IOK
HEHACBILLICHHBIN map. https://m.edsoo.ru/ff0a786¢
16 Kunenue. Y nenbHas Temiora bubmuorexa [{OK
napooOpa3oBaHUs U KOHJICHCAIINH. https://m.edsoo.ru/ff0a72fe
BrnaxnocTts Bo3ayxa. CriocoObt
17 ONpEIETCHUS BIIAXKHOCTH BO3AyXa. 0.5 bubnmoreka [JOK
JlaGopaTtopnast pabota Ne 3. https://m.edsoo.ru/ff0a740c
«/3MepeHne BIaXHOCTH BO3AyXay.
Pabora ra3a u nmapa npu
18 pacumpenuu. Jpuraresnn
BHYTPEHHETO CrOpaHusI.
19 [Maposas Typ6una. KII1/{ TermoBoro
JIBUTATEJIS.
20 Pemenue 3agad mo teMme but6mmoreka [IOK




"ArperaTHble COCTOSIHUS BeIleCTBA" .

https://m.edsoo.ru/ff0a7c7c

Kontponbnas padota Ne 3.

21 «ArperaTHble COCTOSTHUS BEILIECTBAY.
DJneKTpu3anus Tei Npu
22 COHpI/IEOCHzBeHI/II/I. é)SaPIMO,HefICTBPIe bubnnorexa LHOK
https://m.edsoo.ru/ff0a832
3apsKEHHBIX TE.
bubnmoreka [JOK
23 DIIEKTPOCKOIL. DIEKTPUUECKOE MOJIE. hitps://m.c dso:)_.[ru DaS6ac
24 JlenuMoCTh 3JeKTPUUECKOro 3apsija.
OnektpoH. CTpoeHue atoma.
25 O6’b$ICHveHI/Ie AIIEKTPUYECKUX
SIBJICHUI.
26 [IpoBOHUKY, TOTYNIPOBOIHUKU U bu6muoreka [IOK
HETIPOBOJHUKH 3JIEKTPUUYECTBA. https://m.edsoo.ru/ff0a7628
7 Onekrpruyecknil Tok. lcTouHukn bubnmoreka [JOK
3IIEKTPUYECKOTO TOKA. https://m.edsoo.ru/ff0a87e4
73 DJneKTpuyecKas 1ernb U €€ COCTaBHbIE bu6muoreka [IOK
YacCTH. https://m.edsoo.ru/ff0a8a0a
79 DJIEKTPUYECKUH TOK B MeTajulax.
JlelicTBUA 3JIEKTPUYECKOTO TOKA.
bubnmoreka [JOK
30 Cuna Toka. I3MepeHue cuibl TOKa. hitps://m.c dso:)_.[ru DaSeft
JlabopaTtopnast padota Ne 4. «COopxka
31 3JIEKTPUYECKOM LIENU U U3MEpPEHNE bubnmoreka [JOK
CHJIBI TOKA B €€ Pa3IMYHBIX https://m.edsoo.ru/ff0a90cc
y4acTKax».
1 DIIEKTPUYECKOE HAIIPSIKEHUE. bubnmoreka [JOK

N3MmepeHne HanpsKeHHs.

https://m.edsoo.ru/ff0a95a4




Jlaboparopnas pabota Ne 5.
«M3MepeHre HapsDKeHUs Ha

bubnunorexa [IOK

33 Pa3IMYHBIX YYacTKaxX JIEKTPUUECKOMN ! https://m.edsoo.ru/ff0a96b2
(21170
DIIEKTPUUECKOE COMPOTUBIICHUE

34 MPOBOJIHUKOB. 3akoH OMma J1st
y4acTKa LeMnu.

35 Pacuér conpoTuBiieHus NPOBOJIHUKA. bu6nuorexa [IOK
VY 1enpHOE CONPOTHUBIICHUE. https://m.edsoo.ru/ff0a9838
[Tpumepsl Ha pacy€T CONPOTUBICHUS

36 MPOBOJHUKA, CUJIbI TOKA U
HaNPSHKEHUS.

Peocrartsl. JIaboparopras padota Ne
37 6. «PerynupoBaHue CHIIbI TOKA 0.5 bubmorexa [JOK
https://m.edsoo.ru/ff0a8bd6
peocTaTomy».

38 IlocnegoBaTenbHOE COCAUHCHUS bubnunorexa [IOK
MIPOBOJHUKOB. https://m.edsoo.ru/ff0a9%e14

39 [TapannenbHOE COeAMHEHUS bu6muoreka [IOK
NIPOBOJHUKOB. https://m.edsoo.ru/ff0a5256
JlaGopaTtopnast pabota No 7.

40 «3MepeHne conpoTUBIICHUS 1 bubnmoreka [JOK
MPOBOJIHUKA TPHU TOMOIIA https://m.edsoo.ru/ff0aa738
aMmIepMeTpa 1 BOJIbTMeETpa'.

A1 PaGota u MOIITHOCTD 3IEKTPUYECKOTO bubnmoreka [JOK
TOKA. https://m.edsoo.ru/ff0aa738
Jlaboparopnas pabota Ne 8. Bu6morexa LIOK

42 «M3MepeHne MOITHOCTH U pabOThI 1

TOKa B BHCKTpHHGCKOﬁ JaMIICH.

https://m.edsoo.ru/ff0aa44a




HarpeBanue npoBoIHUKOB

43 3JIEKTPUYECKUM TOKOM. 3aKOH bubmorexa [JOK
https://m.edsoo.ru/ff0aa04e
Hxoyns-Jlenna.
44 Konpnencarop.
Jlamnia HakaMBaHUS.

45 DJIEKTPUUYECKUE HarpeBaTeIbHbIE bu6nuoreka [IOK
npubopsl. KopoTkoe 3aMbIkanme, https://m.edsoo.ru/ff0aaasS8
MpeIOXPAHUTEIIH.

[ToaroToBka K KOHTPOJILHOM paboTe
1o TeMe "DIIEKTPUUYECKUE 3apsIIbl.
46 3apsKEeHHbIE Tela U UX bubmorexa OK
. . https://m.edsoo.ru/ff0abd2c
B3aumozeiicTBus. [locTosHHBII
3JIEKTPUUYECKUNA TOK"

47 KonTponbnas padora Ne 4. bubnmoreka [JOK
"DIJIEKTPUUYECKUE SIBICHUS. https://m.edsoo.ru/ff0aadle

43 MaruauTHoe nosie. MarHuTHoe 1ose bubmuorexa [{OK
IIPSIMOTO TOKa. MarHuTHbIE JIMHUY. https://m.edsoo.ru/ff0aaf8a

49 MarauTHoO€e 1oJie KaTyIIKH C TOKOM. bu6muoreka [IOK
DNEKTPOMAarHuThl U UX IPUMEHEHHE. https://m.edsoo.ru/ff0ab124

50 [TocTrosiHHBIE MAarHUTHI. MarHuTHOE bubmuorexa [{OK
I10JI€ TIOCTOSTHHBIX MAarHUTOB. https://m.edsoo.ru/ff0ab3e0

bubnunorexa [IOK

31 MarHurHoe nosie 3em. https://m.edsoo.ru/ff0ab660

5 Ucrounuku ceta. Pacnpoctpanenue bubnmoreka [JOK
CBETA. https://m.edsoo.ru/ff0abea8

53 BunumMoe nBHKEeHUE CBETHIL.

54 OtpaxxeHue cBeTa. 3aKOH OTPaKEHUS bubnmoreka [JOK

cBera. [1nockoe 3epkaro.

https://m.edsoo.ru/ff0ac3d0




[Ipenomiienne cBeta. 3akoH bu6muoteka [JOK
55
MPEJIOMIIEHUSI CBETA. https://m.edsoo.ru/ff0acOba
bubnunorexa [IOK
56 J .0 .
nH3bl. ONITHYECKask CUJIA JTMH3BI hitps://m.cdsoo.rw/ff0ac1d2
bubnunorexa [IOK
57 N300 78
SODPWICHI, ABACMBIC JHH3ON https://m.edsoo.ru/ff0a71d2
Jlaboparopnas pabota Ne 9.
58 «[Tomyuenune n3o0paxeHus Mpu
TIOMOIIH JTUH3EI".
Pemenue 3anau. [locrpoenue
59 M300paXCHU, MOIYUEHHBIX C Bubmmorexa [IOK
P > TTOTYH https://m.edsoo.ru/ff0ac86¢
MOMOIIIBIO JIHH3.
60 I'na3 u 3penue.
61 KontponpHnas padora Ne 5. bubmuoteka [JOK
«CBETOBBIE SBJICHUS. https://m.edsoo.ru/ff0ac74a
62 [ToBTOpenue. TemnnoBbIe SIBIECHUS.
63 [ToBTOpEHME. DNEKTpUUECKUE bubnmoreka [JOK
SIBIICHUS. https://m.edsoo.ru/ff0acb14
64 [ToBTOpEHUE. DIIEKTPOMArHUTHBIE
SIBJICHUSL.
but6mmoreka [IOK
65 n 6ota No 6.
TOTOBA KOHTPOILHAZ pabota https://m.edsoo.ru/ff0a65¢c0
PesepBHblit ypok. Pabota ¢ Tekctamu bu6nuorexa [IOK
66
o TeMe ""TerioBbie sBIeHU" https://m.edsoo.ru/ff0accSe
PeseprubIil ypok. Pabora ¢ Tekctamu
67 1o teme "[1ocTosTHHBIN Bubmmorexa [JOK
. | https://m.edsoo.ru/ff0acdc6d
INEKTPUUYECKUN TOK
68 PeseprubIil ypok. PabGora ¢ Tekctamu bubnuorexa [{OK




o teme "MaraurTHele BiaeHud"

https://m.edsoo.ru/ff0acdc6d

OBIIEE KOJMYECTBO YACOB I10
[NPOT'PAMME
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9 KJIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Hara undgposbie
Nen/m  Tema ypoka Konrpoabubie IIpakTuueckue
Bcero u3ydyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
BBoaHBIN HHCTPpYKTaX.
1 MarepuanbHas Touka. Cucrema 1
oTCcUeTa.
bu6mmoreka [IOK
2 [lepememnienue. 1
pemettt https://m.edsoo.ru/ff0ad474
3 OrnpenerieHne KOOpANHATHI 1 bubnmoreka [JOK
JBIKYIIErOoCs Tea. https://m.edsoo.ru/ff0ad19a
4 [Tepemenienue npu NpsIMOTMHEUHOM 1
PaBHOMEPHOM JIBUKEHUHU.
5 [IpsimonuHENHOE PAaBHOYCKOPEHHOE 1 bubnnorexka HOK
JBUOKEHUE. Y CKOPEHHUE. https://m.edsoo.ru/ff0ad8d4
CKOpOCTh NPAMOJIMHEITHOTO
6 PaBHOYCKOPEHHOTO IBUKEHUS. 1
I'padux ckopoctr
[Iepememenue tena npu
7 1} ;II)MOJH/IHeﬁHOM aBIfo CKOPEHHOM 1 bubmorexa [IOK
p p yerop https://m.edsoo.ru/ff0adb18
JIBIDKCHUU.
8 Bxomnas konTponHas padota Ne 1 1 1
[lepemenienue Tena npu
9 MPSMOJMHETHOM PaBHOYCKOPEHHOM 1 bubmorexa HOK
P P yv p https://m.edsoo.ru/ff0ae176
JMBUKCHUH 0€3 HaYabHOW CKOPOCTH.
10 Pemenue 3agad mo reMme 1




"PaBHOYCKOpEHHOE ABM)KEHUE" .

Pemenue 3agad mo reMme

bu6mmoreka [IOK

1 «MexaHU4ecKoe ABIKECHUEY. https://m.edsoo.ru/ff0ae612
JlaGopaTtopnast pabota No 1.

12 "HccnenoBanue paBHOYCKOPEHHOTO bubnmoreka [JOK
JBYOKCHUS 0€3 HauaaIbHOU https://m.edsoo.ru/ff0ae72a
ckopoctu'".

13 KonTponbnas padorta No 2. bubnmoreka [JOK
«MexaHn4uecKkoe OIBUKEHUEY. https://m.edsoo.ru/ff0ae982

14 OTHOCUTENBLHOCTDL ABMKEHUS. buGnnorexa LIOK

https://m.edsoo.ru/ff0aeb6c

15 HNuepuuanbHble CUCTEMBI OTCYETA. Bbu6nmuoreka [IOK
[Iepsriii 3ak0H HproTOHA. https://m.edsoo.ru/ff0aeca2

16 Bropoii 3akon HeroToHa.

. bu6mmoreka [IOK

17 Tperuii saon HeloTowa. https://m.edsocl)l.ru/ffl)aee%

bu6mmoreka [IOK

18 Pemenue 3agad Ha 3axoHsl HeroToHA. hits:/m.c dSO(I)_.IIU H0afT38

bu6mmoreka [IOK

19 Crobommoe maznerue Tex. https://m.edsocl)l.ru/fﬂ)afa%

20 JIBmxeHue tena, OpOIIeHHOTO bubnuorexa [JOK
BEPTUKAJILHO BBepX. HeBecomMoCTh. https://m.edsoo.ru/ff0af8be

21 3aKOH BCEMUPHOTO TATOTCHUS. bubmorexa HOK

https://m.edsoo.ru/ff0atb8e

” YckopeHnre cBOOOTHOTO TaJIeHUs Ha bubnnorexka HOK
3emJie U Ipyrux HEOECHBIX Teax. https://m.edsoo.ru/ff0af044

3 Pemenue 3agau mo reme «3akoH

BCEMHUPHOI'O TATOTCHUS.




Bbu6nmuoreka [IOK

24 CHiIa ynpyrocti. https://m.edsoo.ru/ff0af5f8
bubnnorexka HOK
25 CHita TpeHis. https://m.edsocl)l.ru/fﬂ)af33c
JlaGopaTopnast pabota No 2.
26 "N3mepeHune ycKkopeHus CBOOOHOTO bubmorexa HOK
" https://m.edsoo.ru/ff0afe36
najeHus".
Jlaboparopnas pabota Ne 3.
27 "OnpeneneHune KeCTKOCTH
MPY>KUHBI".
73 [IpsimonuHENHOE U KPUBOJIUHENHOE bubmmoreka [IOK
JIBH>KEHUE. https://m.edsoo.ru/ff0b02b4
79 JBrm>keHue Tesa 1o OKpy>KHOCTH C bubnnorexka HOK
IIOCTOSIHHOM 110 MOAYJIIO CKOPOCTBIO. https://m.edsoo.ru/ff0b0408
30 NMmynsce Tena. 3aK0H COXpaHEHUs bubnmoreka [JOK
AMITYJIbCA. https://m.edsoo.ru/ff0b06ec
bubnmoreka [JOK
31 PeakTuBHOE nBmkeHue. PakeTol. hitps://m.c dSO(I)_.Iru JE0bO7a
0 Pemrenne 3agad mmo teme "3akoH Bbubnuoreka [IOK
COXpaHEHHUS UMITyJbca'. https://m.edsoo.ru/ff0b096¢
33 PaGora cuebl.
14 IToTennuanbHas ¥ KHHETHIECKAS Bbubmunoreka [IOK
SHEPTUSL. https://m.edsoo.ru/ff0b0ag4
35 3aKOH COXpaHEHUsI MEXaHUYECKOM bubnnoreka HOK
SHEPTUU. https://m.edsoo.ru/ff0b0db8
Pemenue 3aga4 Ha npUMEHEHUE
36 3aKOHA COXPaHEHMsI MEXaHUYECKON

SHEPrUU.




Kontponphnas padora Ne 3.

37
"JluHamuka. 3aKOHbI COXpaHECHUS "
38 KomnebaTenpbHOE IBHIKCHHE. bubnnorexa [JOK
CB00OOHBIE KOJIEOAHUS. https://m.edsoo.ru/ff0b0c32
19 Benmuuunebl, XapakTepusyromime
KOJIe0aTeIbHOE IBIKEHUE.
Bbubnuoreka [IOK
40 ["apMoHnueckne KoieOaHus. hitps://m.edsoo.rw/fb1 2fe
3aryxaromye KojaeOaHusl.
41 BLII}{,;KI[:LHLIG: KOJICOaHUs. buGnnorexa LIOK
https://m.edsoo.ru/ff0b1858
Pe3onanc.
Pewenue 3ana4 Ha pacuer
42 XapaKTEPUCTHK KOJIeOaTENbHOTO bubmmorexa HOK
https://m.edsoo.ru/ff0b20{0
JIBIDKCHUS.
Jlaboparopnas pabota Ne 4.
"UccnenoBanre 3aBUCUMOCTHU
43 nepHUoja U 9aCTOTHI CBOOOTHBIX
KOJICOaHUI HUTSHOTO MasTHHUKA OT
€ro JUINHBI".
44 Pacnpoctpanenue konebaHmii B bubnuoreka [JOK
cpene. Bonnsl. https://m.edsoo.ru/ff0b197a
45 Jnmuna BosiHbl. CKOPOCTH
pacrpocTpaHeHUsI BOJIH.
46 Hcrounuku 3Byka. 3ByKOBBIE bubmumoreka [JOK
KoJIeOaHHS. https://m.edsoo.ru/ff0blaec
Bbubnuoreka [IOK
47 Bricora, TeMOp ¥ TPOMKOCTH 3BYKa. hitps:/m.cdsoo.ru/fl0b197a
48 PacnpocTtpanenue 3Byka. 3ByKOBbIE bubnmoreka [JOK




BOJIHBI.

https://m.edsoo.ru/ff0b21fe

OtpaxkeHue 3ByKa. 3BYKOBOM

49
pe30oHaHC.
Pemenue 3agayd mo teme
50 «MexaHnueckue Kojie0auus u
BOJIHEIY.
KontposnpHas padora Ne 4.
51 «MexaHnueckue KojieOauus u
BOJIHEIY.
MarnautHoe nosie. Hanpasnenue Toka
52 Y HaIIpaBJICHUE JIMHUNA €ro
MardHUTHOTO IOJIA.
OOGHapyKeHHe MarHUTHOTO TOJISI TI0
53 €T0 JIEUCTBHUIO HA DICKTPUUECCKUHU bubmmorexa IOK
. p https://m.edsoo.ru/ff0b23ca
ToK. [IpaBuio neBoit pyku.
54 Muanykiusg MarauTHOrO 10 bubmmorexa IOK
K ' https://m.edsoo.ru/ff0b25{0
55 MarauTHBIH TOTOK.
SIBneHue 3MeKTPOMArHUTHOM
uHayKiuy. Hampasinenue Bbubnuoreka [IOK
56
MHIYKIIMOHHOTO TOoKa. [TpaBuio https://m.edsoo.ru/ff0b2abe
Jlenna.
57 SIBneHue caMOMHIYKIUH.
JlaGopaTtopnast pabota Ne 5.
58 "N3yuenne sIBICHUS bubmmorexa IOK
i . " https://m.edsoo.ru/ff0b2fe6
3JIEKTPOMArHUTHOM MHIYKIUU".
59 [Tonyuyenue u nepenaya bubnmoreka [JOK

MEPEMEHHOT'O BJICKTPUUECKOT'O TOKA.

https://m.edsoo.ru/ff0b2c6¢




Tpanchopmarop.

60 DJIEKTPOMArHuTHOE MOJIE.
61 DJIEKTPOMArHUTHBIEC BOJIHEI. bubmorexa [TOK
https://m.edsoo.ru/ff0b31d0
6 KoneGatenbublit koHTYp. [Tomyuenue bubnmoreka [JOK
3JICKTPOMArHUTHBIX KOJICOAHUM. https://m.edsoo.ru/ff0b3658
63 DJIEKTpOMarHuTHasi Ipupo/ia CBETA. bubmorexa [IOK
https://m.edsoo.ru/ff0b38c4
64 [Ipenomiienune ceeta. Puznueckuit bubmmoreka [JOK
CMBICJI TOKA3aTENS MPEIIOMIIEHUS. https://m.edsoo.ru/ff0b3aea
bubnmoreka [JOK
65 Hucnepens caeta. Lpera rex. httDS1//m.edSO(])_.II‘u/fﬂ)b3CSC
66 THuIbl ONTUYECKUX CIEKTPOB.
JlaGopaTtopHnast pabota Ne 6.
67 "HabGnroieHue CIUIONTHOTO U
JMHENYAThIX CIIEKTPOB UCIyCKaHUs "
68 Pemienue 3aga4 mo Teme Bbubnuoreka [IOK
«NEKTPOMArHuTHOE TIOJIE. https://m.edsoo.ru/ff0b3{2¢
60 KontponbHas padora Ne 5. bubnuoreka [JOK
«INEKTPOMArHUTHOE TOJIEY. https://m.edsoo.ru/ff0b444a
70 PanunoaktuBHOCTE. MOJ€IM aTOMOB. ngj;;f;;gg};mb 4206
PaagnoaktuBHBIE TpEBpALLIEHUS
71 aT(I)[MHBIX saep. 3aEOHp a bubmmorexa LIOK
https://m.edsoo.ru/ff0cOa7e
paauoaKTUBHOTO pacraja.
7 OKCMEePUMEHTAIIbHBIE METOIbI bubnnorexka HOK
HUCCJICNOBAHNS YaCTHIIL. https://m.edsoo.ru/ff0b4684
73 OTKpeITHE IPOTOHA U HEUTPOHA.




74 CocraB aToMHOTO sigpa. SnepHbie bubnmoreka [JOK
CHUJIBL. https://m.edsoo.ru/ff0c0f4c
Bbu6nmuoreka [IOK
75 2 . .
Hepri CBA3H. JledexT maccet https://m.edsoo.ru/ff0c0e2a
76 Henenue snep ypana. Llennas
peakiusi.
JlaGopaTtopnast pabota Ne 7.
77 "N3ydenne nejeHus siIpa aToMa bubmmorexa IOK
yi g AP | https://m.edsoo.ru/ff0c12a8
ypana o ¢otorpadusim Tpekos".
Snepnsiii peaktop. [IpeodbpazoBanue
78 BHYTPEHHEHN YHEPIUU aTOMHBIX SIJIEP
B AJICKTPUYECKYIO YHEPTHUIO.
Bbubnuoreka [IOK
79 A .
TOMHaZ FHCEPreTHia https://m.edsoo.ru/ff0c144c
80 bronorndeckoe neficTBrE paguaIiiy bubmmorexa LIOK
g Pa/ALH. https:/m.edsoo.ru/ff0c1550
JlaGopaTtopnast pabota Ne 8.
81 H3yueHne TpekoB 3apsKEeHHBIX bubmmorexa IOK
yi p P https://m.edsoo.ru/ff0c1672
YaCTHII TIO TOTOBBIM (poTorpadusim".
82 TepmosaepHas peakus bubmorexa LIOK
PMOAZIEP PEAKIHA. https://m.edsoo.ru/ff0c18ac
23 Pewenne 3anau no reme «CrpoeHue bubnmoreka [JOK
atoMa M aTOMHOTO SiIpay. https://m.edsoo.ru/ff0clal4
KontposnsHas padora Ne 6.
84 «CTpoeHue aToMa 1 aTOMHOI'O buGnnorexa LIOK
p https://m.edsoo.ru/ff0c1b4a
SIIpay.
25 Cocras, cTpOoCHHE U MPOUCXOXKICHUE

COJIHEYHOI CUCTEMEL.




26 bonbimme mnanersl. ComHeuyHon bubmuorexa [JOK
CHUCTEMBL. https://m.edsoo.ru/ff0c2126
Bbu6nmuoreka [IOK
87 Mauibie Tena COJTHEUHON CHCTEMBI.
https://m.edsoo.ru/ff0c1¢c58
28 CrpoeHnue, u3my4eHus 1 SBOJTIOLHS bubnnorexka HOK
CoJHIIa ¥ 3BE3/I. https://m.edsoo.ru/ff0c1d7a
89 Ctpoenue u sBomronus BeeneHno.
[IpoBepouHnas pabora 1o Teme
90 "CpT oepHI/Ie u 311)30.]'110 Hst bubmorexa HOK
P “n 1 https://m.edsoo.ru/ff0c1e88
Bceenennon".
91 Pemenue 3anau. Kunematuka.
9 Pemenue 3agayu. /[uHaMuKa u 3aKOHBI bubmuorexa [JOK
COXpaHEHUs. https://m.edsoo.ru/ff0c223e
93 Pemenue 3agau. Konebanus u Bbubnmuoreka [IOK
BOJTHEL. https://m.edsoo.ru/ff0c245a
94 Pemienue 3agad. DneKTpoMarHuTHOE bubnnorexka HOK
oJie. https://m.edsoo.ru/ff0c2¢52
95 Hrorosasi koHTpobHast paboTa Ne 7.
[ToBTOopenue, 00o0meHue. Pemenne
96 ACUCTHBIX U KAUCCTBEHHBIX 3a/1a4 bubmorexa [IOK
P " ','Zl https://m.edsoo.ru/ff0c2572
1o TeMe "'TermoBbIe MpouecChl
[ToBTopenue, 00o0meHue. Perenne
97 pacyeTHBIX U KAYECTBEHHBIX 3a]1a4 bubnuoreka [JOK
o Teme "KIIJI TermoBbIx https://m.edsoo.ru/ff0c2a22
nBuraresei”
[ToBTOpenue, 0600IeHNE. Permenune
bu6mmoreka [IOK
98 pacyeTHBIX U KaUeCTBEHHBIX 3a]1a4

no teMe "KIIJI anekTpoycraHoBOK"

https://m.edsoo.ru/ff0c2b30




[ToBTopenue, 06o0menue. Padora ¢

99 TEKCTaMH I10 TeMe "3aKOHBI 1 buGnnorexa LIOK
| https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUS B MEXAHHUKE
[ToBTopenue, 06o0menue. Padora ¢
100 tekctamu 1o Teme "Konedanus u 1 Bubmorexa ITOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHue. PaGora ¢
101 TekcTaMu 110 TeMe "CBETOBEIE 1 bubmorexa LOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUSA
[ToBTOpenue, 0600meHue. PaGora ¢
102 TekcTaMu 110 TeMe "KBaHToBas 1 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» dusuka, 8 knacc/ [epreimkun .M., IBanoB A.U., AKlinoHEpHOE OOIIIECTBO
«M3narensctBo «IIpocBemenue

» ®usuka, 7 knacc/ [lepeimkun .M., BanoB A.U., AkuimoHepHoe 00111ecTBO
«M3narensctBo «IIpocBemenue»

» ®usuka, 9 knacc/ [epeikun .M., I'ytauk E.M., UBanoB A.I., [lerpoBa

M.A., AkimmonepHoe obmiectBo «M3naatenbctBo «lIpocBemienne»

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET
bubnmmoreka IHOK

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






