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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom deaepaibHOi pabouelt mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OPraHU3ALMIO H3YYCHHUS
¢u3MKN Ha JAEATeTbHOCTHOW OcHOBe. B mporpamme mo (usmke y4HUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0y4eHHUs, a TaKkKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsI.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

[TporpaMmma mo ¢Qu3uke paszpaboTaHa € LEIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

dusuka SBISETCI CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, MOCKOJBKY (PU3NUYECKUE 3aKOHBI JIeKAaT B OCHOBE IIPOIIECCOB U
SBJICHUN, W3y4yaeMbIX XHUMHEH, OWoJIOTHeH, acTpoHOMUEH ©  (U3UICCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAMOTHOCTU M
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4HbIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepersa npoceienust Poccuiickoit denepanuu (mpoTokoa ot 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA M (DOPMHPOBAHHUEC
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONUX 3a4aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITh (U3UYECKUE SBJICHUS C
UCITOJIb30BAHUEM TTOJIYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble paOOThl M OKCHEPUMEHTAIbHBIE HUCCIEAOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NUECKOTO COAEpPKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemeplii B mporpaMmmMe no (pU3MKe MepedyeHb JadbopaToOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PAaOOT W OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMblX B pamMKax
OCHOBHOTO TOCYapCTBEHHOTO 3K3aMeHa 1Mo (U3HKE.



COAEPXKXAHUE OBYUEHUA
8 KUIACC

Pasznea 1. TenuioBbie sABJICHHS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONBIThI, NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOM TEOPUH.

Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucramnmueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, KHIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKON TEOpUH.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TEIIOBOE pacIUPEHNUE U CHKATHE.

Temmneparypa. CBs3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi 3Heprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TeIIonepeaaya 17§ COBEpLICHUE padoTHI. Bunsl TEILIONEPENAYH:
TEIJIONPOBOAHOCTh, KOHBEKLMS, U3ITyUYEHHUE.

KonnuectBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TeMI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIoBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJenbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kumenue. YnenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EPHOTro
JABJICHUS.

BrnaxHocTts BO3myXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner pabotel TeroBbix apurareneit KIIJ temmoBoro nBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXpaHEHUs U MPEBPALLEHUSI SHEPTUU B TEIJIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaGmroaenue 6poyHOBCKOTO JBUKEHHUS.

2. HaGmonenue nuddysun.

3. HaOmronenue siBineHu cMaudBaHUs U KaWUISIPHBIX SBJICHUH.

4. HaOmroneHue TeraoBOro pacuupeHus Tell.

5. M3MeHeHue naBneHusi raza Nnpu M3MEHEHUH OObEMa W HarpeBaHUU WM

OXJIaXKICHUH.

6. [lpaBuiia u3MepeHUs TEMIIEPATYPHI.

7. Bunsl Tenmonepenayu.

8. OxJjaxaeHue Npu COBEPILICHUH PaOOTHI.

9. Harpeanue npu coBepiiieHur pabOThl BHEIIHUMH CHJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3JIMYHbIX BEILIECTB.

11. HaGnroneHnue KurmeHus.



12. HabnrogeHue nmocTosiHCTBa TEMIIEPATYPbI ITPH TIIABJICHUH.

13. Moaenn TeIIOBBIX ABUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

1. OnbITHI 110 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSHKCHHUS.

2. OnbITHI 10 BBIPAIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIA WUJIU caxapa.

3. OmpITHl TI0 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, KUIKOCTEH H

TBEPABIX TEIL.

4. OmnpenesneHue NaBIeHHs BO3AyxXa B OaJJTIOHE MINPUIIA.

OnbITel, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH [IaBJICHUS BO3yXa OT €ro
00BbEMa U HArPEeBAHUS WM OXJIAXKICHUS.

6. IIpoBepka rumnore3sl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUECKOU TPyOKE OT TEeMIEPATYPHI.
7. HaOmionenue wu3MeHEHUs BHYTPEHHEW OHEPruM Tejla B pe3ysibTare
TEeIIonepeayr U padoThl BHEITHUX CHJL.

8. HccnenoBaHue sBI€HUS TEIJIOOOMEHA NPU CMEIIMBAHUM XOJOJHOU H

ropsiYer BOJIBL.

9. OmpeneneHrve  KOJMYECTBA  TEIUIOTHI, IIOJYYEHHOrO BOJAOW  IpH

TEIJI000MEHE C HATPEThIM METALTUYECKUM ITUITUHAPOM.

10. OnpeneneHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca uCnapeHusl.

12. OnpeiesieHue OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

13. OnpenesieHue yIeIbHON TEIUIOTHI MIABJICHUS JIbJA.

Pazgea 2. JjekTpudyecKkue 1 MAarHUTHbIE SIBJICHUS.

OnekTtpu3auus Tel. JBa poaa 3ieKTpUYEcKuX 3apsiaoB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSIHUS MEXKY TE€JIaMM ).

Onektpuueckoe mnojne. Hanpsok€HHOCTh 3nekTpuueckoro mnods. IIpuHuun
CYTIEPITO3UIINU DICKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snekTpuyeckux 3apsnoB. DJIEMEHTAPHBIA DJIEKTPUUECKUAN 3apsml.
Crpoenne aroma. IIpOBOOHHMKM W JUINEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
MCTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBHS SJIEKTPUUECKOr0 TOKa (TEMJIOBOE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onekrpuyeckass uenb. Cwia  Toka.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBeHHE MPOBOJHUKA. YICIbHOE COMPOTHUBJICHUE BellecTBa. 3akoH Oma
o ydactka uend.  llocnemoBarenbHOe W mapajuieNibHOE — COCIMHEHUE
ITPOBOJIHUKOB.



PaGora u MoOIIHOCTh 3MEKTpUUecKoro Toka. 3akoH Jxoyms—Jlenna.
DneKTpUYecKre IeNu U MOTPEOUTENH ICKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

IlocTtosuHple  MarHuThl.  B3aumMojeiicTBHE  NOCTOSHHBIX  MarHUTOB.
MarautHoe 1mosie. MaruuTHoe moJje 3eMIM M e€ro 3HaueHHe JUIA JKHM3HU Ha 3eMIIe.
OnbiT  Opcrena. MarauTHoe 1ojie  dJIeKTpudeckoro Toka. IIpumeHeHue
AJIEKTPOMArHUTOB B TeXHUKE. [[elicTBME MarHUTHOTO MOJI HA MPOBOHUK C TOKOM.
DJIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VICMOJb30BaHUE JJICKTPOJBUTATEICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SIBieHUE 3JIeKTpOMarHuTHON MHAyKIMU. [IpaBuiio Jlenna.
DnexTporeHeparop. CnocoObl  MOdy4YeHUs  DJIEKTPUYECKOM  SHEPIUH.
DNEKTPOCTAHIINY HA BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jlemoncmpayuu.

DJieKTpu3anus Ted.
JIBa posia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPKEHHBIX TEI.
Y CTpOMCTBO M AENUCTBHUE HIIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAst HHAYKIIUS.
3aKOH COXpAaHEHUSI JICKTPUUECKUX 3aPsJI0B.
[TpOBOTHUKH U JUAJIECKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUW 3JIEKTPUUYECKOTO TOJIA.
McTOYHMKH TTIOCTOSTHHOTO TOKA.
JIerCTBUSI 3JIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. ['a30BbIN paszps.
. I3mepeHnune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 21eKTpUuecKOro HanpsKeHUsT BOJIBTMETPOM.
. Peocrar n marazuH COnpoTUBIICHUH.
. BzaumoieiicTBrue NOCTOSSHHBIX MarHuTOB.
. MozennpoBaHre HEBO3MOXHOCTH PA3/ICICHUS MTOJOCOB MArHUTA.
. MoaenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

W O N U AW RE
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. OneIT Dpcrena.

. MarauTHoe 1oJjie Toka. DJIeKTPOMAarHuT.

. JleicTBHE€ MarHUTHOTO IMOJISI HA POBOJHUK C TOKOM.

. DNEKTPOIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue sABiIEHUS 2IEKTPOMATHUTHONW UHAYKIIHH.

. OnbiTel @apages.

. 3aBUCUMOCTh HAmNpaBJ€HUS WHIYKIHUOHHOTO TOKa OT YCIOBHM €ro

N N N NN
A W N P O O

BO3HUKHOBCHUSI.
. DeKTporeHepaTop MOCTOSTHHOTO TOKA.

N
Ul



Jlabopamopuvie pabomul u onvimaol.

1.
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18.
19.
20.
21.

OneiTel MO HAOMIONCHUIO DICKTPU3ANMH Tel WHAYKIMEH U TpHU
COMPUKOCHOBEHUH.

UccnenoBanre IeHCTBUS DJICKTPUYECKOIO TIOJSI HAa TPOBOJAHUKH U
JTADJICKTPUKH.

COopka 1 mpoBepKka paboThI IEKTPUICCKOM IIEMH TTOCTOSHHOTO TOKA.
N3mepeHue U peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryJIupoBaHUe HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHIJIBI TOKA, HIYIIETO 4Yepe3 pe3ucTop, OT
COTIPOTHUBRIJICHUS PE3UCTOPA U HAMPSDKEHUS Ha PE3UCTOPE.

OnBbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh AIEKTPUUYECKOTO
CONPOTUBJICHUS TPOBOJAHUKA OT €ro JUIMHBI, IUION[AAN MOMEPEUHOrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwiIa CIOXKEHUS HANPSHKEHUN MPU MOCJIEN0BATEIHBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [Jisg CWIbl TOKa MPU MAPAJIEITLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AITEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MONIHOCTH  JJIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, MAYIIETO Yepe3 JaMIOuKy, OT
HaIpsDKCHHS Ha Hel.

Omnpenenenue KII/[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSHHBIX ~ MarHUTOB TIPU  UX
00bEIMHEHUU U Pa3JICTICHUH.

HccnenoBanre NeMCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITel, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYIIKK C TOKOM M MarHuTa OT CHJIbI TOKAa W HamNpaBJEHUS TOKa B
KaTyIIKeE.

N3yueHnne necTBUsI MArHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOABUTATENS.

N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OnbITEI IO HCCIICIOBAHUIO SIBICHUSI AJICKTPOMAarHUTHOW WHAYKIIWU:
UCCIICIOBAHUE W3MEHEHUM 3HAUYECHHS U HaINpaBJICHUs] WHIYKIIMOHHOTO
TOKA.



9 KIIACC

Pa3znen 1. Mexannueckue siBJCHHUS.

Mexannueckoe JOBWKeHHE. MarepuanbHas Touka. Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHHs. PaBHOMepHOE NpsIMOJIMHEHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOE JBMkeHue. CpellHsis 1 MTHOBEHHAas
CKOPOCTb Teja IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOoyckopeHHOe TmpsiMosiuHEHOe JBrkeHue. (CBoOoIHOE
najgenue. OnbIThl ['anumes.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon u wactora oOpalleHus.
JIuneinHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

[Tepsbiii 3ak0H HbtoToHa. BTOpoit 3akoH HetoToHa. Tperuit 3akon HeroToHa.
[IpuHIMII CYTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHUs: cuia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBuxeHnue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecomocTh U nieperpysKu.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpAoe Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne nmnyinbca. UMmynbe cUiibl. 3aKOH COXpaHEHHUS
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa Cuil TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMabHAS PHEPTUS TEJa, MOHIATOrO HaJl
MTOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHeprus cxxaroi npyxxuHsl. Kunernueckas
sHeprusi. Teopema 0 KUHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAaHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaOnrogeHue MexaHMYeCKOro JBUKEHHUS Tela OTHOCHTENIbHO Pa3HbIX Tell

OTCYETA.

2. CpaBHeHME NyTE€ WU TPACKTOPUM NBUKEHUS OAHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO PA3HBIX TEJI OTCUYETA.

N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOJTMHEWMHOTO JIBUKECHHS.

HccnenoBanre Npu3HaKkoOB PaBHOYCKOPEHHOTO JIBUXKECHUS.

Hab6nronenue nBmkeHus Tea Mo OKPY>KHOCTH.

Hab6nronenne MexaHMueCKUX SBICHUMA, TPOUCXOISIINX B CUCTEME OTCUETA

«Tenexka» mnpu €€ PaBHOMEPHOM H  YCKOPEHHOM JABHKECHUU

OTHOCUTENBHO KaOMHETa (PU3MKH.

7. 3aBUCHUMOCTh YCKOPEHHs TeJla OT MAaCChl Te€Jla U JCUCTBYIOLIEH HA HETO
CUJIBI.
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9.

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

Habnronenue paBeHCcTBa CHII IPU B3aUMOJIEHCTBHH TEJ.

M3meHenue Beca Tesa Mpyu yCKOPEHHOM JBHKECHUH.

[lepenaya umIryabca py B3aMMOJCHCTBUU TE.

[TpeoOpa3oBaHus SHEPTUU NPU B3AUMOACHCTBUM TEN.

CoxpaHeHHe NMITyJIbCa IIPU HEYIIPYTOM B3aUMOJECHCTBUN.

CoxpaHeHue UMIyJbca MPHU aOCOIIOTHO YIPYTrOM B3aUMOJIEHCTBHH.
Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKON SHEPTUU IPU CBOOOHOM NaJCHUU.
CoxpaHeHHE MEXaHUYECKOW SHEPTUHU NIPU JBUKEHUU Tena Mo ACHCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisl pa3roHa W JAJBHEWUIIEro paBHOMEPHOIO
JIBIKEHUS [IAPUKA I TETIEHKKU.

Omnpenenenue cpeaHEed CKOPOCTH CKOJIBKEHHUS OpycKa WM JBHKCHUS
[IapUKa [0 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela MpPU PABHOYCKOPEHHOM JBHKEHUU I10
HAKJIOHHOU IUTOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka TruUIIOTE3bl: €CIM MpPHU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HAaYaJIbHOM CKOPOCTH IIyTH OTHOCATCS KakK psAJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIIAE TPOMEKYTKH BPEMEHH OJUHAKOBBI.

HccnenoBanve 3aBUCUMOCTH  CWJIBI TPEHHUS CKOJIBKEHUS OT CHJIbI
HOPMAJIBHOTO JaBJICHUS.

Omnpenenenue kKodPpduireHTa TPEHUST CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenve paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja
110 TOPU30HTAIBHON MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIPYrOCTH TpU  THOABEME TIpy3a C
UCIIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3ydeHne 3aKkoHa COXPaHECHUSI SHEPTUH.

Pasznen 2. MexaHn4yeckue Koj1e0aHusi U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIeOaHUil: Iepro,
4acToTa, aMIUITYy1a. MareMaTu4ecKuil U NpyKUHHBIM MasTHUKU. [IpeBpaiieHue
HHEPrUM MpH KOJIeOaTETHLHOM JIBHXKEHHH.

3aryxaomue — konebanus.  BpiHyxnaeHHole — kojeOanus.  Pe3onanc.
Mexannuyeckue BosiHBI. (CBoiicTBa MeXaHMYECKUMX BOJH. IIpojonbHble U
[onepeyHbple  BOJIHBL. JIMMHA BOJHBI M CKOPOCTb €€ PaciupOCTPAHEHUS.
Mexanuyeckue BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBL.



3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UH(ppa3Byk u
YIIBTPa3BYK.
Hemoncmpauuu.
1. HaGnronenue koneOGaHWil Ted MOJA JIEWCTBHEM CHIIBI TSDKECTH M CHJIBI
YOPYTOCTH.
HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
Habmroienue BBIHYKIEHHBIX KOJICOaHH U pe30HaHCa.
PacnipocTpanenue npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIETIH).
Habnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI pe30HaHC.
Jlabopamopuvie pabomul u onvimaol.
1. OmpezneneHne 4YacTOTbl M Iepuoja KoJeOaHM MaTeMaTH4ecKOoro
MasTHHKA.
2. OmnpeneneHue 4acTOThl U NIEproia KoJaeOaHUM NPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

S A T o

4. HccnenoBaHue 3aBUCMMOCTHU TIEPHOJIa KOJIeOaHUM MPYKUHHOTO MasSTHUKA
OT Macchl Ipy3a.
5. [IpoBepka He3aBHUCHUMOCTU TepHoOJia KojeOaHU Tpy3a, MOJIBEIICHHOTO K
HUTHU, OT MACChl Ipy3a.
6. ONbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHOJa  KojeOaHui
MPYKUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus cBOOOTHOTO MaeHUS.
Pa3znea 3. DjeKTpOMarHuTHoOE 1oJie ¥ 3JIeKTPOMArHUTHbIE BOJIHBI.
OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMarHuTHble  BOJNHBL.  CBONCTBa
ANEKTpOMarHuTHhIX BOJH. Illkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
DOnekTpoMarHuTHas npupoaa cBeta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETa.
Hemoncmpauuu.
1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.
2. BOJIHOBBIE CBOWCTBA CBETA.
Jlabopamopuvie pabomul u onvimaol.
1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIBHOTO
tenedoHa.
Pa3nea 4. CBeToBbIE IBJICHUS.
JlyueBas MOJICJIb CBETAa. HUctounukn CBeETa. [IpsimonuHeHOE
pactipoctpanenue cBera. 3atmenust Connia u Jlynsl. Otpaxkenue cBera. [1nockoe
3epKaJio. 3aKOH OTPAXKEHUSI CBETA.



[Ipenomnenue cBera. 3akoH npesomyeHHus cBera. llomHoe BHyTpeHHee
OTpaXeHHE cBeTa. licrmonp30BaHME TOJHOTO BHYTPEHHETO OTPAKEHUSA B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xox unyueid B JumH3e. Onruyeckas cucreMa (Qoroanmnapara,
MHUKpPOCKOIIa M Tejeckoma. I'Jla3 kak onTudeckas cucrema. biaum3opykocTs u
JAJIbHO30PKOCTb.

Paznoxxenne Oemoro cBera B crnekTp. OmnbiTel Hpiotona. Croxenue
CIEKTpaJbHBIX IBETOB. JlMciepcHs CBETa.

Jemoncmpayuu.

W O N Uk W N e

[TpsimonMHEHOE pacpOCTpaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomyuenune n300paxeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cera.

OnTuyeckuii CBETOBO/.

Xop ntydeil B coOuparonieit JIMH3e.

XO0J Ty4yer B pacCEUBAOIIEH JIUH3E.

[Tonmyuenune n300paxeHuii ¢ TOMOUIBIO JIMH3.

[Tpunuun aeicTBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.

10. Mopens rnasa.

11. PaznoxxeHue 6e10ro cBeTa B CIEKTP.

12. [lomydyeHue 6en0ro cBETa MpHU CI0KEHUU CBETA PA3HBIX LIBETOB.
Jlabopamopnvie pabomul u onvimaol.

1.

HccnenoBanre 3aBUCUMOCTH yria OTPa)KEHHs CBETOBOTO Jydya OT yria
najicHusI.

W3ydeHnne xapakTepuCcTUK H300pakeHUs IpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanre 3aBUCUMOCTH yTJla MPEJIOMIICHHS] CBETOBOTO JIyda OT yria
MaJICHUS] HA TPAHUIIE «BO3yX—CTEKIION.

[Tonmy4yenune n300pakeHU# ¢ TOMOIIBI0 COOUPAIOIIEH JIMH3HI.
Omnpenenenue HOKYCHOTO pacCTOSTHUS U ONTUYECKON CUIIBI COOMparolien
JIUH3HIL.

OMBITHI IO Pa3NI0KEHUIO OEJIOTO CBETA B CIIEKTP.

OneITHl 1O BOCIHPHUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOJACHUU Yepe3
I[BETOBbIE (DUIIBTPHI.

Pa3znen 5. KBanroBble siBJIeHHUS.

OmnwiTel Pe3epdopna u manerapHas mojenb aroma. Monens aroma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHTel. JInHeyaTeie CIIEKTpPHI.

PagnoaktuBHocTs. Asbda, 6eTa- u ramma-uzinyueHus. CTpoeHue aToMHOTO

snpa.

Hyknonnas wmopzens aromHoro sgpa. HM3oromsl.  PaguoakTuBHBIE

npespauienus. [lepuoa nomypacnazna aTOMHBIX IED.



SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAJOBOTO M MACCOBOIO YHCEIL.
DHeprus cBsi3M aTOMHBIX saep. CBs3p Macchl W AHEpruu. Peaknuu cuHTE3a U
nenenusd sinep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHeprervka. JleMCTBHUS paguOaKTHUBHBIX HW3JIYyYECHHU Ha IKUBbBIC
OpTaHU3MBI.

Hemoncmpauuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CrmekTp BoAOpoaa.

4. HaOmronenue TpexoB B kamepe BuibcoHa.

5. Pabora cuéTunka MOHU3UPYIOMINX U3TYUCHHI.

6. Peructpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HalnroneHue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE SHEPIUU YACTUIBI 1O TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. M3mepeHue pagnoakTuBHOIO (poHa.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001AIOMINN MOYJh TIPpEAHA3HAYEH I CUCTEMATHU3aIluu
u  0000IIeHUsT MPEIMETHOTO  COACPXKAHUS M ONbITa  JAEATEIbHOCTH,
MPUOOPETEHHOTO MPU M3YUYEHHH BCEro Kypca (DU3MKH, a TakKKe JIJIsi MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00y4aromuxcs,
BBIOPABIIINX ATOT yUEOHBIN MpeMeT.

[Ipy “3ydeHUM JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIeATEIIBHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTcsl JOCTHXKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHusi, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIEIOBAHUS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
SBJICHUSI, TPUMEHSS TOJy4YeHHbIE 3HAHUS, peniaTh 3ajJadyd, B TOM YHUCIE
Ka4e€CTBEHHBIC U AKCIIEPUMEHTAJIbHBIC.

[TpuHIMNIMATBEHO ACSATEIBHOCTHBIM XapaKTep JAHHOTO pa3jielia pealn3yeTcs
32 CY€T TOro, 4YTro OOydYarIlIHecs BBIMOJIHSIIOT 33JaHusi, B KOTOPHIX UM
npeiaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUM pacro3HaBaTh M HAyYHO OOBSICHATH
dbu3nyecKue SBJICHUS B OKPY’KAIOIIEH MPUPOJIC U MIOBCEAHEBHON KU3HU;

WCITIOJIb30BATh HAYYHBIC METOJIBI UCCIIEAOBAHUS (PU3NUECKUX SIBJICHUI, B TOM
Yyucie AJ1sl IPOBEPKU TUIOTE3 U MOTYUYEHHS] TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HaMOOJIEE BAXHBIX JOCTHDKCHHH COBPEMEHHBIX
TEXHOJIOTUH, HAPUMED, TPAKTUUECKOTO UCTIONb30BAHUS PA3TUIHBIX HICTOUHUKOB



HHEPIrUM Ha OCHOBE 3aKOHA MPEBPAILECHUS U COXPAaHEHUs BCEX M3BECTHBIX BHUJIOB
DHEPIHUU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
(bu3nuecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUMN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 MO3HAHUA:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYpPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJBTYPbl 3A0POBbS M  JIMOLMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBuUi 0O€30IacHOro IOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCHH, MNPU3HAHHE CBOETrO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTU€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTUYECKOH U



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOoheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAIMS Ha TMPUMEHEHHE (HU3WYECKUX 3HAHUM JJIA pelieHus 3agad B
00JIacTH OKpY’Kalolllel Cpejbl, IJIaHUPOBAHUS IOCTYNKOB W OILICHKH UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AJLHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel ux

pelieHus;

e 8) amanTanmum K HU3MEHSIONIMMCS YCJIOBHUSIM COLMAJBLHOW W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJCHCTBUU TPU BBIMOJHEHUH HWCCICAOBAHUN U
POEKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

e - TIOBBIIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
JIeSITETIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUZNYECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPHUOOPETEHHH HOBBIX (PU3MYECKHX
3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOSHHUS TporpaMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Yy4eOHbIC  JICWCTBHS,  PETYJIATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBnle JJornueckue J1elicTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
0000IIeHHS U CPaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HW3YUYCHUU (PU3NIECCKUX
SIBJICHWA W TIPOIIECCOB, JI€JaTh BHIBOJBI C MCIIOJIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJBKUX BapHAaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HMH(POpPMALHUIO,
MIOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIICJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIIIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpPEICTaBIICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJauyl  HECIIONKHBIMH
CXE€MaMH, AuarpaMMaMu, MTHOU TpauKoi 1 UX KOMOWHALIUSAMHU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
OJ1aro’KeJIaTeILHOCTH OOIIEHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXICHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJINYHO TIPECTABISTH PE3YJIbTAThl BHIIOJTHEHHOTO (PH3MUECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: paCIpeleNisiTh POJd, OOCYXJaTh MPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANPABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALUSIX, TPEOYIOIIUX
JUIsL pelieHns (U3NUECKUX 3HaHU;

OPUEHTUPOBATBCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, NPUHSATHE pPELIEHUS B TpYMNIE, NPUHATHE pPEIICHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEN, apryMEHTHPOBATh NIPEIaracMble BAPUAHThI pELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSCHATh NPUYUHBI  JOCTHKEHHUS  (HEIOCTHXKEHHS]) pe3yJIbTaToB
NeSITENIbHOCTH, AaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYIoro.



INPEAMETHBIE PE3YJIBTATDBI

K xonIy oOyuenus B 8 kjacce npeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

WCIIOJIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TETUIOBOE JABUKECHHE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbIe TeJa, HACHINICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTh
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUraTellb,
AJIEMEHTAPHBIN ANEKTPUUECKUI 3apsi/l, JIEKTPUUECKOE TOJI€, MPOBOJHUKU
Y JUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE MOJIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCTD, KOHBEKIIUS, U3JIYy4YEHUE),
ANEKTpU3aLUs TEJ, B3aUMOJICUCTBUE 3aPsAIOB, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBHE MAarHUTOB, JICWCTBUE
MarHMTHOTO TOJIsi HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsT UHIYKITUS)
M0 OIKCAHUI0O MX XapaKTEPHbIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX SBICHUUA B
OKpYXaIollleM MHpEe, B TOM 4Hcle (U3UYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUIAPHBbIC SBICHUS B TPUPOJE,
KpUCTAUTBI B mpupojae, uzinydeHue CoiHIa, 3amMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoaOCOB, PO MAarHUTHOTO MOJS JJISl KU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, MIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBIICHUI;

ONMKCHIBATh U3yUYEHHBIE CBOMCTBA TeN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
dbuznyeckre BEJIMUYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHs, KOJIUUECTBO
TEIUIOThI, yJeJbHAs TEeIJIOEMKOCTh BEIECTBA, VYACIbHAs TeEIUIoTa
TUIaBJICHUS, yJelbHAas TeIUIoTa NapooOpa3oBaHMs, yJeidbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(D(UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOU
MallliHbl, OTHOCUTEIbHASI BIIAXXHOCTh BO3/1yXa, JJICKTPUUYECKHUU 3aps,
cuja TOKa, JJIEKTPUYECKOE HaIpsKEHUE, COMPOTHUBJICHUE IPOBOJIHMKA,
yACIbHOE  CONPOTHBJIECHWE  BellecTBa, paboTa W MOIIHOCTH
AIEKTPUYECKOT0 TOKa), TMpU  ONHCAHWUU MPABUIBHO  TPAKTOBATh
(bU3MYEeCKUl CMBICT MCTOJb3YEeMbIX BETUYHH, 0O003HAYEHUS W €IHHUIIBI



bu3nyecKux BENUYUH, HAXOIUTH (DOPMYIBI, CBS3BIBAIOIIME JaHHYIO
(Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEJIUYMHAMHU, CTPOUTH TpapUKu
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3ysd OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO-KUHETUYECKOM TEOpUHU
CTpPOEHUS BEIECTBA, MPUHLHUII CYNEPHO3UIMU NOoJIel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa LEenu, 3aKOH
Jxoynsa—JleHna, 3akOH COXpaHEHHMsS DJHEPrUM, IPU HOTOM JaBaTh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA M 3alMChIBATh €r0 MAaTEMaTHYECKOe
BBIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHTyallud NPaKTUKOOPHEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1IaroB ¢ Oomnopod Ha |—2 M3y4eHHBIX CBOMCTBA (U3MUYECKUX SIBICHUH,
(U3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEN;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopMyIibl, CBSA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHAIN3a
YCIIOBHSI 3a/lauyd 3allMChIBaTh KPAaTKOE YCIIOBHE, BBIABIATH HEIOCTAaTOK
JaHHBIX JUJIS  pEeUIeHHs] 3aJaud, BBIOMpAaTh 3aKOHBI U (OPMYIIBI,
HEeoOXoauMble ISl €€ penieHus, MPOBOAUTh PAacYEThl U CPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMH JJTAHHBIMU;
pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
($u3NYECKUX METO/OB, MCIONb3ys OMNHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSEMOE  IPEAINOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTh IOpsJIKa
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBOJbL;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
¢u3nyecKuX CBOWCTB Te (KaMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT €ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3ITYYEHUH OT I[BETa H3JIydaroimle (Tmorjoliaromei)
MOBEPXHOCTH, CKOPOCTh MCHApEHHs] BOJbI OT TEMIEPATYPhl KUIAKOCTH U
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMsl TEI W B3aUMOJICHCTBHUE
NEKTPUYECKUX  3aps/ioB, B3aUMOJEWCTBUE TOCTOSHHBIX MAarHHUTOB,
BU3yaJIM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MarHUTHOTO MOJsi HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa 3JIEKTPOJABHUTATENsl TMOCTOSHHOTO TOKa): (OpMYIMpPOBATH
poBepsieMble MPEANONIOKEHHsI, COOMPATh YCTAHOBKY W3 MPEUI0KEHHOTO
000py10BaHUs, OMUCHIBATH XO/JI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIIOJIHATh  NPSAMbIE  W3MEPEHHsS]  TEMIEPATypbl,  OTHOCHUTEIBHOU
BJIQXKHOCTH BO3/yXa, CHJbl TOKa, HAMNpPsHKEHUS C HCIOJIb30BAHUEM



aHAJIOTOBBIX TPHOOPOB U JATYMKOB (DM3MUECKUX BEJIWYWH, CPABHUBATH
PE3yNBbTAThl U3MEPECHUIN C YIETOM 3aJIaHHON aOCOTIOTHOM MOTPEIIHOCTH;
IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYUHBI OT
JIpPYrol C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro JUIMHBI, IUIOMAAU IONEPEYHOTO
CEUYEHUS U yIEIBHOIO COITPOTUBJIEHUS BEIECTBA ITPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HAIPSHKEHHWsT HAa NIPOBOJIHHUKE,
UCCIICOBAHUE IMOCIEAOBATEABHOIO U  MAPAJJIEIBHOTO COEAUHEHUN
MPOBOJHUKOB): TUJIAHUPOBATh HCCIEAOBAaHUE, COOMpPATh YCTAHOBKY U
BBITIOJIHATh M3MEPEHHUsI, CIeNysl NPEeIO)KEeHHOMY IIaHy, (UKCHUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIHIl U TpadHKOB,
JIeJaTh BBIBOJIBI IO PE3YyJIbTATAM MCCIIEN0BAHNS;

MPOBOJUTh KOCBEHHbIE U3MEpeHUs (Pu3nyeckux BeauuuH (yaelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIaHUPOBATh H3MEPEHHUs, COOUpaTh
DKCIEPUMEHTAJIBHYIO YCTAHOBKY, CIEAysl NMPEMJIOKEHHON UHCTPYKLUUH, U
BBIYUCIISITh 3HAUYECHUE BEJIMUUHBIL;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MaCHOCTH MU padoTe ¢ 1abOpPaTOPHBIM
00opy10BaHUEM;

XapakTepu30BaTh MPUHIMIBLI  JACUCTBUS M3YYEHHBIX MOpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CHUCTEMa OTOIUICHUSI JJOMOB, TMUTPOMETp, MapoBas TypOWHA, aMIlepMeETp,
BOJIBTMETP, CUETUMK DIJIEKTPUYECKOM HHEPIUM, IIIEKTPOOCBETUTEIIBHbIC
puOOPHI, HArpEeBATEIbHBIE AIEKTPOIIPUOOPHI (IPUMEPHI), DIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATEIb IOCTOSIHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOWCTBA M H3MEPHUTEIBHBIE
npuboOpbl MO CXeMaM M CXEMaTU4YHBIM pUCYHKaM  (KUAKOCTHBIN
TEPMOMETpP, TEPMOC, MCHUXPOMETP, TUTPOMETP, ABUTATEb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOIl, PEOCTaT), COCTaBISATH CXEMbI 3JIEKTPUUECKUX
Lelnel ¢ MocaeA0BaTeIbHBIM U apajuIeIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasziuyasi ycJaIoBHbIe 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKUX IIeTel;
NPUBOJIUTH  MpUMEPHl  (HaXOAUTh  HHQPOpMAIIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUS (U3MUYECKUMX 3HAHUNW B TIOBCEJIHEBHOMU
KU3HH NIl oOecriedeHnsi 6€30MacHOCTH MpU 0OpaIeHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 NTOBEJICHUSI B OKPYKAIOILLIEH CPELE;



OCYIIECTBISITh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COACpKAHUS B
NuTepHeTe, Ha OCHOBE HWMEIONIMXCA 3HAHWUM © TYTEM CpPaBHCHHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACISTH  HH(POPMAIMIO, KOTOpas
SIBJIICTCS IIPOTUBOPEUYNBOI HJIM MOYKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BaTh MPHU BBITTOJHCHUHM yUEOHBIX 3aJaHUl HAYYIHO-TTOMYJISIPHYIO
JUTEPATYPy (PU3MUECKOTO CONEpKaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetn MIHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HHPOPMAIIUN U3 OJHON 3HAKOBOH CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBIC MHCHMEHHBIC W KPATKHE YCTHBIC COOOIICHMS,
0006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
CoIepKaHWsl, B TOM 4YHCJIE TMYyOJIMYHO TIPEACTABIATH PE3yIbTaThI
MPOCKTHOW WJIM HMCCIEIOBATEIBCKON NEATETLHOCTH, MPU 3TOM TPAMOTHO
HCIIOJB30BaTh M3YYCHHBIM TOHATHHHBIM ammapaT Kypca (U3HKH,
COTIPOBOK/IaTh BBICTYIICHHE TPE3CHTAIINCH;

IPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUHN (U3UUCCKUX
MIPOIIECCOB PacHpeNesaTh OOS3aHHOCTH B TPYIINIE B COOTBETCTBHHU C
[IOCTABJIEHHBIMU 3aJavyaMHM, CICINTH 3a BBIINOJIHEHUEM IIJIaHA JEHCTBUNA U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJaJ B
JeATEIIbBHOCTh TPYIIIbI, BEICTPAaUBaTh KOMMYHHUKATHBHOE B3aMMO/ICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHiy 00yueHus B 9 kjacce npeIMEeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHHUI:

UCIIOJIb30BaTh TOHSTHUS: CHCTeMa OTcuéra, MaTepuaibHas TOYKa,
TPAeKTOPHsI, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIKCHUS, Jedopmarius
(ympyrasi, mjgacTaudeckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M TEPErpy3KH, LEHTP THKECTH, aOCOIMIOTHO TBEPIOE TEIO,
IEHTP TSDKECTH TBEPJOTO Tejia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, MH(Pa3ByK U YJIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TaTbHO30PKOCTD,
CIEKTPBI UCITYCKaHUs ¥ TOTJIONMICHUs, ab(a, OeTa- U raMMa-u3IIydeHHs,
W30TOTIBI, SITICPHAS DHEPTETHKA;

paznuyaTh SIBJICHHUS (pPaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWHOE JBIKEHHE, CBOOOHOE
NajICHUE TEJ, PABHOMEPHOE JIBI)KCHHE 10 OKPY)KHOCTH, B3aMMO/ICHCTBHE
TeJ, pPeaKTUBHOE JBMI)KECHUE, KOJeOaTeIbHOE JBI)KCHHUE (3aTyXarolue U
BBIHYKJICHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBMKCHHE, OTPAKCHHE
3ByKa, MPSMOJIMHEMHOE paclpoCTpaHEHUE, OTPAKEHUE W TPETIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3IO’KeHHUE OEJIoro CBETa B
CIEKTp H CJOXKEHHWE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETAa,



€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
U3ITyYeHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SBICHNUE;

pacno3HaBaTh IMPOSIBJICHUE W3YYEHHBIX (DU3MYECKUX  SBICHUNA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYECKHe SIBICHUS B MPUPOJIE:
MIPWJINBHI M OTIIUBEI, ABMKEHUE TTaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
NBIDKEHUWE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBETa TeJl,
ONTUYECKHE SIBJICHUS B MPUPOJE, OMOJOTHYECKOE NEUCTBHE BUAMMOTO,
yIbTPa(PHOIETOBOTO W PEHTTEHOBCKOIO HW3JIYYEHHM, €CTECTBEHHbIN
pPaMOaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAAUOAKTHBHOE H3ITyUCHUE
MPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IyYCHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/layy B
y4eOHYI0, BBIICNATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (DUIUYECKUX
SIBIICHUI;

OIMCHIBATh M3yYCHHBIE CBOMCTBA TEN M (PU3WUYECKUE SBICHHS, HCIIOIL3YS
bu3NYeCcKue BEIWYUHBI (CPEIHSS W MTHOBEHHAs CKOPOCTh Tella IpHU
HEPaBHOMEPHOM JIBMKCHUH, YCKOPEHHE, TNEpeMElleHHe, MyTbh, YIrioBas
CKOPOCTb, CHUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIXKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHHUs, BEC Tela, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexXaHW4ecKas paboTa W MOIIMHOCTh, TOTCHIMAJIbHAS JHEPTrUs Teda,
MOJHSITOrO0 HaJl MOBEPXHOCTHIO 3€MJIU, MOTEHIMATIbHAS SHEPTUs CKATON
NPYXKUHBI, KUHETUYECKas DHEPrus, TOoJHAs MEXaHWuecKash SHEeprus,
MEepHOJT U YacToTa KoJieOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEAbI), IPU OTTUCAHUU
MPaBUJILHO TPAKTOBATh (U3MYECKUH CMBICT WCIOJIb3YEMBIX BEIIWYHH,
0003HAaYEHUsI W €IUHUIIBI (PU3MUYECKUX BEIUYHH, HAXOJIUTH (HOPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTH TPpaPUKN U3YICHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBICHUS M IPOIECCHI,
UCITIOJIB3YsI 3aKOH COXPAHEHHWS DHEPTHH, 3aKOH BCEMHPHOTO TATOTCHHSI,
OPUHITUI  CYMEPIO3UIIMA CHJI, TPUHIUI OTHOCUTENTHHOCTH [ amuies,
3aKk0HBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHCHHS 3apsIOBOTO M MaCCOBOTO YHCE
IPYU SIICPHBIX PEaKIUsIX, MPU ATOM JIaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA W 3aIUCHIBATh €T0 MAaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (PU3MUECKHE TPOIECCHl M CBOMCTBA TEJ, B TOM YHWCIE U B
KOHTEKCTE CHUTyaIluid MPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBICHEHNE U3 2—3 JTOTHICCKUX



[IaroB C OMOPOM Ha 2—3 M3yYEHHBIX CBOMCTBA (M3MUYECKUX SIBICHHIH,
(bU3NYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarh pacy€THbIC 3amadd  (OmMMparomuyecs Ha CcuUcTeMy wu3  2-3
ypaBHEHUI), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (HU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHE, BBISBIATH HEIOCTAIONINE WM W30BITOYHBIC NaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYJIIBI, HEOOXOAUMBIC ISl PEIICHUs, TTPOBOUTEH PACUETHI
OLICHMBATh PEATUCTHUYHOCTh IMOJYYEHHOTO 3HA4YeHUS (DU3NYECKON
BEJIUYUHBL;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEHIUTh TpPH MOMOUIU
(GU3NMYECKUX METOOB, HCIIOJB3YS OIMHMCAHWE WCCICHOBAHUS, BBIICISATH
MPOBEPSIEMOE TPEANOJIOKEHNE, OIICHUBATh TPABWIBHOCTH TOPSIKA
MPOBENICHUS]  UCCJIEIOBAHUS, JIeJIaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOJCHUHN U OIIBITOB,

MPOBOJUTH OMBITHI 10 HAOMIOMCHUIO (PU3WYECKUX SABICHUH WA
(Gu3MYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHa, 3aKoHa
COXpaHEHUs] DHEPTHH, 3aBUCUMOCTH TIepHoAa KOJIeOaHWHA MPYKHHHOTO
MasTHUKA OT Macchl Tpy3a M >KECTKOCTU MPYNKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/IBI MaJIbIX KOJICOAHUM, IPSIMOJIMHEHHOE PacpOCTpaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300paKEHUS B
IUIOCKOM 3€pKalie W CBOMCTB H300pa)KeHHsI TMpeaMeTa B CcOOMparomien
JMH3E, HAOJIOJIEHUE CIUIONMIHBIX M JIMHEWMYaThIX CHEKTPOB HU3JIyYCHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY U3 HW30BITOYHOTO Habopa
o0OpyZOBaHUs, OINUCHIBAaTH XOJI OMbITAa W  €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOHI,

MPOBOJUTH MPU HEOOXOIUMOCTH CEPUIO TIPSAMBIX U3MEPEHUM, OMPEaeIss
CpellHee 3HaYeHUE Uu3MepseMoil BeIMYMHbl ((POKYCHOE paccTosTHUE
coOuparoieii JUH3bI), OOOCHOBBIBaTH BBIOOpP crocoba M3MepeHus
(M3MepUTEILHOTO PUOOpPa);

MPOBOJUTH WCCIICIOBAHUE 3aBUCUMOCTEH (PU3WYECKWX BEIHYUH C
UCITOJIb30BAaHUEM TMPSMBIX H3MEPEHUH (3aBHCHMOCTH ITYyTH OT BPEMEHHU
Py PaBHOYCKOPEHHOM [IBIDKEHMM ©O€3 HauyaJbHOM CKOPOCTH, TEpHoja
KOJICOaHMI MaTeMaTHYeCKOTO MAasSTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakeHWs CBETa OT yria MaJeHUs W yria MPEIOMIICHHs OT yIJia
NaJicHNs): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSTEIbHO COOMpPATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl TMOJYYCHHOM 3aBUCUMOCTH
bu3MYecKuX BETUYMH B BHUAC TaOJUIl M TPauUKOB, JejaTh BBHIBOABI 1O
pe3ysbTaTaM HCCIICIOBAHUS;



IPOBOANTH KOCBEHHBIE H3MEpeHUs: (U3NYECKUX BEIWYUH (CpemHsis
CKOpPOCTb M YCKOpDEHHE Tela TpHU PaBHOYCKOPEHHOM JIBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJieHUs, >KECTKOCTh MPY>KUHBI, KO3(DPHUIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuosa KojaeOaHMM MAaTeMaTU4eCcKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYECKAas CHJIa COOMpAOIICH  JIMH3BI, PAJAWOAKTHUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITNOJIHATh U3MEPEHUS, CIETysl IPEII0OKEHHON MUHCTPYKIMH, BBIYUCIIATH
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YNIbTAThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUH;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000pyIOBaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKM M3YyYEHHBIX (U3NYECKUX MOJENEH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKAas JIMH3a, IUIAaHETapHAas MOJENTb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYECHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOpPOM Ha HMX ONHCaHHUS (B TOM YHCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUH M HeoOXoauMble (U3NUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TPAKTHUYECKUX 3a/]ad, ONTHYECKHE CXEMBI MIJis
MOCTPOEHHUS N300paXKEHHH B IMJIOCKOM 3€pKajie U COOMparoLIe INH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU 11 obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MOBEJICHHS B OKPY’KaloLleH cpejie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJICpKAaHUS B
HuTepHeTe, caMOoCTOATEIHHO (HOPMYIHUPYSI TIOMCKOBBIN 3allpoc, HAXOAUTh
MyTH OTpEJeNIeHUs] JOCTOBEPHOCTH TMOJYYCHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOUINXCS 3HAHUN U TIOTIOJTHUTENbHBIX HCTOYHUKOB,;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUN YYE€OHBIX 3aJlaHUl HAyYHO-TIOMYJISPHYIO
auTepaTypy  (pU3MYECKOro  coiepXaHHs, CIPaBOYHbIE MaTepHabI,



pecypcbl ceti MIHTEpHeT, BageTs NpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeobpazoBanusi HHGOPMAILIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE
uHGOpMallMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTAaBIATh PE3yNbTaThl IPOEKTHON WK UCCIIEN0BATENbCKON
NEeATEIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHSATUWMHBIN ammapaT HM3y4yaeMoro pasfena (PU3UMKd U COMPOBOXKAATH
BBICTYIUICHHE TIpEe3eHTalel ¢ Y4éTOM OCOOEHHOCTEH ayIuTOpUn
CBEPCTHHUKOB.



8 KVIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. TensioBble siBJIeHUS
bubmuorexa [JOK
1.1 i 7
CTpocHHe H CBOHCTBA BelleCTB https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CTIOBBIC HPOUECCH https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Pa3nes 2. JinekTpuyecKkue H MATHUTHBIC SIBJICHUSA
21 DneKTpruYecKue 3apsiibl. 3apsyKEHHbIE Tela 7 1 bubmuorexa [JOK
' W UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 I1 i i 20 2 7
OCTOAHBIN SHCKTPHACCKHHI TOX https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 15
ATHHTHRIC ABJCHI https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 4
DIEKTPOMATHHTHAS HHAYKUHS 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
https://m.edsoo.ru/7f4181ce

Uroro no pazgeny

37

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

145




9 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHU4YecKOe ABUKCHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OIKCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
12 B i 20 1 3
SAIMOSIEHETBHC TeT https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHDT COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Pa3nen 2. Mexanndeckue Koj1e0aHHUs U BOJIHBI
bu6mmorexa [IOK
2.1 M 0 7 3
CXAHITICCRUC KOTCOAHMA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHn4eCKHE BO .3 8 1 3
RAHHTCCRAC BOJHBL IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DjekTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
31 DNeKTPOMarHuTHOE TOJIE U 6 9 bubnuoteka [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6

Pazgen 4. CBeToBbI€ ABJICHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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4.1 3aKoHBI pacIpoCTpaHEHHUS CBETA 6 2 bubmmorexa [JOK
' pacipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3gen 5. KBanToBble iBJICHUSA
bubmuorexa [JOK
51 Hcnyckanue v mOrjaouieHe cBeTa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 CTpoCHHE ATOMHOTO 51pa 0 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.3 SAnepHblie peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IaK0 NI MOYJIb
6.1 [ToBTOpEeHME U 00001IEHNE COAEPHKAHUS 9 9 bubnuoreka [IOK
' Kypca ¢usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

8 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa LOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Monaenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSTHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOKCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEIIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH
bu6mmoreka [IOK
5) Kpucrannmueckue u amopdusbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTD. 1 bubnnorexka [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe pacmupeHue u cxaTmue 1 bubmmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIiepaTypbl CO
8 CKOPOCTBIO TETTIOBOTO JIBUKCHHS 1
YaCcTHIL
9 Buytpennss sueprusi. Crioco6sl 1 bubnnorexka [JOK

U3MEHEHHUs BHYTPEHHEN SHEPTUH

https://m.edsoo.ru/ff0a5c60



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
https://m.edsoo.ru/ff0a5c60

bu6mmoreka [IOK

10 Buyet Temutonepe/ia https://m.edsoo.ru/ff0a6412
VYpoxk-konpepenuus "[Ipakruyeckoe

11 HCTIOJIb30BAHHE TEIIJIOBBIX CBOMCTB bubmuorexa [JOK
BEILIECTB U MAaTEPUAJIOB B LIEIIAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KonunuecTBo TemnoTsl. Y aenbHas bubnmoreka [JOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIIOBOro OanaHca. bubnnorexa [HOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEII000MEHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoabI"
Pacuer konmuecTBa TEIIOTHI,

15 HE0OXO0IMMOTO ISl HArPeBaHMSI TeJa
Y BBIICJISIEMOTO UM TPH OXJIAKIEHUN

16 Jlaboparopnast paborta "Onpenenenue bubnmnorexa [JOK
YACIBHOU TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIoTa bubnmnorexa [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE

18 KPUCTAJUIMYECKHUX TEJl. Y IeIbHas bubmmorexa LHOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
yEeIbHOM TEIUIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHACHCALHSL. bubnnorexka [JOK

Hcnapenue

https://m.edsoo.ru/ff0a740c



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
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21

Kuneunune. Y aensHas Temiora
mapooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCUMOCTb TEMITEPATyPbl KUTICHHS
0T aTMOC(hEepHOTO JaBICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

22

BnaxxnocTs Bo3myxa. JlabopaTopHas
pabota "Onpenencane
OTHOCUTENIbHOM BJIAXKHOCTU BO3ayXxa"

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

23

Pemenue 3agau Ha onpeneneHue
BJI&YKHOCTH BO3/yXa

24

[IpuHUMIBI pabOTHI TEMIOBBIX
neurareneid. [lapoBast TypOuHa.
JIBuraTens BHYTPEHHETO CTOPAHMS

25

KII/I TermoBoro aBuraress.
TeroBble IBUraTeNy U 3aiuTa
OKpYXarolen cpeibl

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

26

3akoH COXpaHCHHA U IIPCBpALLICHUSA
OHEPIHUH B TCIJIOBLIX IMPpOLIECCAX

27

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrIie ABJICHUS.
N3meHeHune arperaTHbIX COCTOSIHUI
BemecTsa"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas pabota mo Teme
"TemoBele ABieHud. M3smenenne
arperaTHbIX COCTOSIHUM BemecTna'

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus tei. /[Ba poaa
AIEKTPUICCKUX 3aPSI0B

30

Ypok-uccnenoBanue "DaeKTpu3aIus
TeJ UHAYKIUEN U TIPH



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

CONPUKOCHOBEHUH"

B3anmoneiicTBue 3apsyKeHHBIX TEII.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.

32 HanpsikeHHOCTD 3JIEKTPUYECKOro bubnnoreka [HOK
nojst. [IpuHImMn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocurenu snextpuueckux 3apsiioB.

33 OnemeHTapHbIi 3apsn. CtpoeHue
aToMa

34 [IpoBOAHMKY M TUAIEKTPUKU. 3aKOH bubnuoreka [IOK
COXPAHEHUS JICKTPUYECKOrO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3agau Ha npuMeHeHUE bubnnoreka [JOK
CBOWCTB AJIEKTPUYECKHUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUECKUN TOK, YCIIOBUS €r0

36 cymectBoBanus. Mcrounnku bubamorexa LOK

https://m.edsoo.ru/ff0a95a4

NEKTPUYECKOTO TOKA

37 JleicTBUSI DIEKTPUUECKOTO TOKA bubnuorexa LIOK

https://m.edsoo.ru/ff0a96hb2

Ypok-uccnenosanue "Jleiictue

38 AIIEKTPHUYECKOTO OIS Ha IPOBOTHUKH 1
U AUDIEKTPUKHT"

39 DNEeKTPUYECKUM TOK B MEeTaJlJIaxX, bubnuoteka [JOK
JKUJIKOCTSX M Ta3ax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Lenb U €€ COCTaBHbIe
4acTu

41 Cuna Toxka. JlaboparopHas pabota 05 bubnuotexa [JOK

"N3mMepeHue u peryJIupoBaHye CUIbI

https://m.edsoo.ru/ff0a8bd6
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TOKA"

DJEKTPUIECKOE HANIPSHKCHHE.
BoasT™metp. JITaboparopHas pabota

bubmuorexa [JOK

42 0.5
"M3mepenue u peryanpoBaHue https://m.edsoo.ru/ff0a9e14
HanpspKeHus"
43 ConpoTuBiieHUE MPOBOJHUKA. bubnnoreka [HOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh
44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €r0 JJIMHBI, TUIOIIAINA https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCHUMOCTh CHJIBI TOKA OT
45 HanpspkeHust. 3axoH Oma g ydgacTka bubnmorexa LHOK
P ' i https://m.edsoo.ru/ff0aad4a
enu
Jlaboparopnas pabora
"HccnenoBanue 3aBUCUMOCTH CHITBI
46 TOKA, UYILETO YEPE3 PE3UCTOP, OT 1 bubnuorexa LIOK
> I Pes p P, https://m.edsoo.ru/ff0aa04e
COTIPOTUBIICHUS PE3UCTOPA U
HaIpshKEHUs Ha pe3ucrope”
47 [TocnengoBarenpHOE U MapaieTbHOES
COCTMHEHUS TIPOBOTHUKOB
JlaGopatopHnas pabora "IIpoBepka
48 IIpaBWJIa CIOKEHUSI HANIPSHKEHUN TTpU 1 bubnuoreka [IOK
MOCJIEAOBATEIIFHOM COEAUHEHNUH IBYX https://m.edsoo.ru/ff0aaas8
pe3uctopon”
JlaGoparopHas padota "IIpoBepka
PRECPRELP POSED bu6mmoreka [IOK
49 TIpaBWJIA JTS CHITBI TOKA MTPU 1

napajiyieJIbHOM COCANHCHUUN

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
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pe3uctopon”

Pemenne 3a1a4 Ha IPUMCEHCHUC

50 3akoHa Oma 1 pa3InyHoOro buGnnorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHEHHMS TIPOBOJHUKOB
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO bubnnoreka [HOK
ToKa. 3akoH J[xoynsa-Jlenua https://m.edsoo.ru/ff0ab124
JIaGoparopnas padora "Onpenenenue
52 a60TpLI u II:/IOH_I:I)OCTI/I SHGKTpI/I‘IeCKOFO Bubmaorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DJeKTpUYECcKre ey 1 MOTPeOnuTen
53 DJIEKTPHUUECKOI DPHEPTUU B OBIT bubnnorexa [IOK
p p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTosSIHHBIE MAarHUTEI, X
B3alMOJEUCTBHE
VYpok-uccnenosanue "M3yuenue bubnuorexa [JOK
55 . "
MOJIEU ITOCTOSHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MarauTtHOoe none. MarauTHoe 1moJjie
56 3eMIIM U €ro 3HaYeHue JUIsd )KA3HU Ha bubmmorexa LHOK
https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka K KOHTPOIBHOM paboTe
o TeMe "DIeKTpUUECKHUE 3apSab.
57 3apsoKeHHBIE TeJI:a U UX ’ bubmmorexa [TOK
P N . https://m.edsoo.ru/ff0abd2c
B3aumoercTBusl. [10CTOSIHHBIH
BJIEKTPUYECKUAN TOK"
KonTponbHas pabota mo Teme
58 "DIIeKTpUUECKUE 3aPSIb. bubnmoreka [JOK

3apspKeHHBIC Tela U UX
B3auMoaeucTBUA. I10CTOSHHBIN

https://m.edsoo.ru/ff0abea8
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anekTpudeckuid Tok" / Beepocceniickas
IpoBepoyHasi pabora

59

PesepBHbIii ypok. Pabora ¢ Tekctamu
o teme "[locTossHHBII
anekTpudeckuid Tok" / Beepoccuniickas
npoBepouHas paboTa

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

60

OmneIT OpcTena. MarauTHoe nose
NEKTPUYECKOr0 ToKa MaruutHoe
I1OJIC KaTyHIIKHU C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld?2

61

[IpuMeHeHue >EeKTPOMarHiuToB B
texHuke. Jlaboparopnas pabora
"N3yuyeHue neiicTBUS MarHUTHOTO
TOJIs1 HA MPOBOJHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DNeKTpoABUraTeib OCTOSIHHOTO
Toka. Mcnonb3oBanue
aNeKTpoBUTaTeNieil B TEXHHYECKHX
YCTPOMCTBAxX M HA TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 U3ydeHue
paboThI nekTpoaBuraTesns”

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

63

OmnbrTel @apazest. 3akoH
3H€KTpOMaFHHTHOﬁ HUHAYKIOUU.
[IpaBuio Jlenna

64

Onexrporeneparop. Criocoobl
MOJTYYEHUS IIEKTPUICCKOI SHEPTHH.
DNEeKTPOCTaHIINH Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPTUU

65

[ToaroroBka Kk KOHTPOJIBHOU paboTe



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

1o TeMe "DJIEeKTpUYECKue 1
MAaTrHUTHBIC sIBJIeHUS"

KonTponbnas pabora no teme

66 "DJIEKTpUYECKUE M MAaTHUTHBIC 1 bubmorexa [JOK
p" https://m.edsoo.ru/ff0acb14

SIBJICHUS

67 PesepBHbIit ypok. Pabora ¢ Tekctamu 1 bubnnoreka [HOK
1o reMe "TenoBble siBiIeHUA" https://m.edsoo.ru/ff0acc5e

68 PesepBHbIii ypok. Pabora ¢ TekcTamu 1
1o TeMe "MaruuTHbIe sIBJICHHS"

OBUIEE KOJIMYECTBO YACOB I10
- 68 14.5

[NPOTPAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IIpakTnueckue
n/n Bcero u3ydyeHusi  odpa3zoBaTesbHbIE
padoThI padoThI
pecypchl

1 MexaHnn4eckoe JBHKEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIIFHOCTD 1 bubnunoreka LIOK
MEXaHUYECKOTO JIBUKECHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE nIpsiIMOJIMHEWHOE bubmmoreka [JOK

3 1
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe psiMOTIUHEIHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOPOCTh

5 [IpsimonuHENTHOE PAaBHOYCKOPEHHOE 1 bubmuorteka [IOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh MPSIMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBM)KEHUSI. 1
I'paduk ckopoctu
Jlaboparopnast paborta "Onpenenenue

7 YCKOpEHHUSI Teja Mpu 1 1 bubnnorexa [JOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MJI0CKOCTH"

8 CBoOomHoe nagenne tein. OIbITH 1
lanunes

9 PaBHOMEpHOE nBMXKEHUE IO 1 bu6muoreka [JOK

OKPYKHOCTH. HCpI/IO)I 1 9acToTa

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
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oOpamienus. JInHeiHas U yriioBas
CKOpPOCTH

10 LleHTpOoCTpEeMUTENLHOE YCKOPEHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubmmoreka [JOK
PaBHoOnelicTBYyIOIIAs cHUila https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HerotoHa. bubnmnoreka HOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anau Ha npuMeHeHHE bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnnorexa [JOK
15 Cuna yupyrocti. 3akon I'yka https://m.edsoc%.lglfanecaZ
16 Pemenue 3anay no teme «Cuna
YIIPYTOCTH
17 JlaGopatopHnas pabota «OnpezneneHue bubmmnoreka [HOK
YKECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmnorexa [JOK
18 Cua Tpenus https://m.edSO(])_.[ ru/ff0af738
19 Pemenue 3anau mo teme «Cuna bu6nmorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnast paborta "Onpenenenue bubmuoreka [JOK
KO3 (ULIEeHTa TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo reMe "3aKOHBI
21 Hrrorona. Cuna ynpyroctu. Cuna bubmorexa [TOK
| https://m.edsoo.ru/ff0afb8e
TpEHHS
99 Cuna Ts5KeCcTH ¥ 3aKOH BCEMUPHOTO bu6muoreka [JOK

TATOTEHUs. Y CKOpEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044
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majeHust

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemrenue 3agad mo treme "Cuia
24 TSDKECTH U 3aKOH BCEMHUPHOTO bubmmorexa [IOK
S https://m.edsoo.ru/ff0af5f8
o5 [TepBast kocMuyeckasi CKOpOCTb. bu6nmoreka [IOK
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaibHOW TOUKH.
AOCOIIOTHO TBEPOE TEIIO.
26 PaBHOBecue TBEpAOrO TENA C BH6J?HOTeKa HOK
3AKPEIIEHHOIT 0CHIO BPAICHUS. https://m.edsoo.ru/ff0afe36
MowmeHT cunsbl. LleHTp TskecTH
PaBHOBecue MaTepuaibHOW TOUKH.
AOCOIIOTHO TBEPOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA C©
3aKPEIUIEHHON OCBIO BpalllCHUs.
MowmeHT cuinbl. LienTp TsokecTu
28 Pemenne 3agau o teme "MoMeHT bubnmnorexa LIOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOILHOU paboTe
29 1o TeMe "MexaHn4ecKoe IBHKEHHE. bubmorexa LIOK
Baanvoneiicrane Ten" https://m.edsoo.ru/ff0b0408
KonTponbnas pabora no teme
30 "MexaHNYeCcKOe IBUKEHUE. bubnnorexa [IOK
Bsamnoneiicraie Ten" https://m.edsoo.ru/ffOb06ec
31 Nmnynee Tena. Umnynbe cuibl. 3aKoH bu6muoreka [JOK



https://m.edsoo.ru/ff0af5f8
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COXPaHEHHUS UMITYJIbCa. YIIPYroe u
HEYIpYyroe B3auMoJIeHCTBHE

https://m.edsoo.ru/ffOb07fa

Pemrenue 3agaud mo reMe "3akoH

bubnunoreka LIOK

32 COXpaHEHUs uMIyJbca' https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepeHnius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bu6nmorexa [IOK
34 Mexannueckas paboTa U MOITHOCTh https://m.edsoo.ru/ffob0ag4
Pabota cHIIBI TSIKECTH, CHITBI bubnunoreka LIOK
35
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CUIIBI TPEHUS MIPU
pPaBHOMEPHOM JIBUKEHHUH Teja 10
TOPU30HTAIILHOM MOBEPXHOCTH
37 Csi3b HEpruu U paboTHI.
[ToTenuuanpHas HEprUs
38 Kunernueckas sneprus. Teopema o bubnnorexa [JOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHHS SHEPTUU B
MEXaHHUKE
40 Jlaboparopnast padota «13yuenue bubnmnorexa [JOK
3aKOHA COXPaHEHUS YHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonebarensHOE IBUKEHNUE U €T0 bubnmnorexa LIOK
XapaKTepPUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojieOaHusl. bubnunorexa LIOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTryecKkuil 1 py>KUHHBIA

MasaATHHUKHU
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44

VYpoxk-uccienoBanue «3aBUCUMOCTh
nepuo/a KojiebaHuM OT KECTKOCTH
MIPY>KUHBI U MACCHI TPy3a

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

45

[IpeBparienue sHepruu Npu
MEXaHUYECKUX KOJIeOaHUSIX

46

JlabopaTtopHas pabora «OnpeneneHue
9acTOTHI U TIeproIa KojeOaHui
MPYKUHHOTO MasiTHUKa

bu6nmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopuas pabora «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJeOaHnui
rpy3a, NOABEUIEHHOTO K HUTH, OT
MAaccChl Tpy3a»

bubnuoreka [{OK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoJHBL. CBOWCTBA
MeXaHu4eckux BoJiH. [IpogosibHbIE 1
MOIEePEYHbIE BOJTHBI

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepenmus "Mexannyeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOIHBI"

50

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

51

Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC

53

VYpok-koHpepeHnius "YIbpTpa3zByK U
nH(}pa3ByK B IpUPOJIEe U TEXHUKE"

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka K KOHTPOILHOM paboTe

but6mmoreka [IOK



https://m.edsoo.ru/ff0b197a
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1o TeMe "3aKOHbI COXpaHEHUS.
Mexannueckue KojieO0aHusi U BOJIHBI"

https://m.edsoo.ru/ffOb25f0

KonTponbnas pabora no teme

55 "3aKkoHbI cOXpaHeHUs1. MexaHn4ecKue
KoJ1e0aHus 1 BOJIHBI"
DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
56
DNeKTPOMarHUTHbIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoIiCcTBa JIEKTPOMArHUTHBIX BOJIH
Ypok-konpepennus "llkana
3JIEKTPOMATHUTHBIX BOJIH. bubnnoreka [JOK
58
Hcnons30Banue 27€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH IS COTOBOM CcBs3H"
VYpok-uccienosanue "M3yuenue
P . 7 bubnuorexa [IOK
59 CBOMCTB AJICKTPOMATrHUTHBIX BOJIH C
\ https://m.edsoo.ru/ff0b2c6c
MTOMOIIBI0 MOOUITFHOTO TenedoHa
Pemenue 3agau Ha onpeneneHne
60 YacTOTHI U JJTUHBI SJIEKTPOMarHUTHOM
BOJIHBI
DneKTpoOMarHuTHas IPUPO/Ia CBETA.
61 Cko OI;TL CBETa BOJIII{)OEHG CBOMCTBaA bubnmorexa HOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. IIpsaMonuneitHoe
62 acIpocTpaHeHre cBeTa. 3aTMEHUS bubnmorexa [JOK
Pactipoctp ’ https://m.edsoo.ru/ff0b3658
ComHua u JIyHsl
3aKOH OTpa)k€HUs CBETa. 3epKaia.
63 Pemrenne 3amauy Ha IpUMEHEHNE bubmorexa LHIOK
a p https://m.edsoo.ru/ffO0b38c4
3aKOHA OTPAKEHUS CBETa
64 [Tpenomnenue cBera. 3aKoH bubnuotexa [JOK
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IIpECIOMJICHUSA CBETA

https://m.edsoo.ru/ffOb3aea

[TosnHOE BHYTpEHHEE OTpakeHUE
cBeta. Mcnonb3oBaHue MoJIHOTO

bubnunoreka LIOK

65
BHYTPEHHETO OTPAXEHUS B https://m.edsoo.ru/ffOb3c5c
ONTUYECKUX CBETOBOJIAX
JlabGopaTopHas padora "VccienoBanue
66 3aBUCHMOCTH YTJIa TIPEJIOMIICHUS
CBETOBOT'O JTIy4a OT yrJia MaJCHHus Ha
rpanuue "Bo3ayx-crexsno""
Ypok-koHpepernus "Vicnonp3oBaHue
67 MIOJIHOTO BHYTPCHHETO OTPAXKCHHUS:
CBETOBO/IbI, ONITHKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JInn3bl. OnTryeckas cuiia JMH3bI
https://m.edsoo.ru/ffOb3f2c
bubnuoreka [{OK
69 [TocTpoenne n300pakeHMiA B TMH3AX
P P https://m.edsoo.ru/ff0b444a
JlaGopatopHnas pabota "Onpeznenenue
. bubmuoreka [IOK
70 (OKYCHOT'O PACCTOSHUS U ONTUYECKOM } 1
Guparomeii mmsbr" https://m.edso0.ru/ff0b4206
CHUIBI CO
71 Ypok-koHpepenus "OnTudeckue bubmuoreka [IOK
JIMH30BbIe MPUOOPHI" https://m.edsoo.ru/ff0cOa7e
bubnmnorexa [JOK
72 I'na3 xak ontuyeckas cucrema. 3peHue 1
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koudepennus "JledexTs
3penus. Kak coxpanuts 3penne”
PaznoxxeHne 6eoro cBeta B CIIEKT). B OK
oTeKa
74 Omnbrtel HetoTona. Crnoxenue nommoreka I

CIICKTPAJIbHBIX IBETOB. I[I/ICHepCI/IH

https://m.edsoo.ru/ffOc0f4c
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CBETa

JlaGopaTopHas padoTta "OTBITHI 11O
pas3IoKEeHUI0 OeJI0ro CBeTa B CIIEKTP U

bu6nmoreka [IOK

75
POCTIPHATHIO LBETA [IPSAMETOR [pH X https://m.edsoo.ru/ffOc0e2a
HaOJII0/IEHUU Yepe3 I[BETOBbIE
¢bubTpor"
VYpok-nipaktukym "BonHoBbie
76 CBOWCTBA CBETA: TUCTIEPCHS,
uHTephepeHys u audpaxus”
77 Omnsitel Pe3epdopaa u turanerapHas bubnnorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens aroma bopa
Hcnyckanve u MOrIoneHue cBera
79 aromoM. KBaHTbl. JInuHeliuareie bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0c144c
CIICKTPBI
80 Ypok-nipaktukyMm "Habnrogenue bubmuoreka [IOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI brbmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
Crtpoenue aTomHOro sipa. Hykinonnas bubnnorexa [JOK
82
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PanuoakTuBHBIE TpEeBpaIeHUsI. bu6nmorexa LIOK
N3otomnsr https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bubnunorexa LIOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOclb4a
85 [Tepwon moypacmanga
86 Ypok-koupepenius "PagnoakTuBHbIC bubnmnorexa [JOK

W3JIy4€HHS B IPUPOJE, METULIVHE,

https://m.edsoo.ru/ff0c2126



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
https://m.edsoo.ru/ff0c2126

TexXHuke"

87

S nepHble peakuuu. 3aKOHBI
COXpaHEHHs 3apsIIOBOTO U MacCOBOTO
YHCel

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1c58

88

DHeprus CBI3U aTOMHBIX sijiep. CBs3b
MAacChl U YJHEPTUH

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3agad no reme "AnepHeie
peakuuu"

90

Peaknuu cunTe3a M neneHus saep.
Wctounuku sHeprun ConHua u 3837

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

91

Ypok-koudepenuus "Anepnas
sHepreTuka. JlencTus
PaINOAKTUBHBIX MU3TyUYEHUN HA KUBBIC
opraHu3msl"

92

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DIIEKTPOMAarHUTHOE TOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanToBbI€ siBeHUS"

bu6mmoreka IIOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas pabota mo Teme
"DIeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHuTHbIE BOJHBI.
KBanToBbic sBneHUS"

94

IToBTOpenue, o6o0mIEHNE.
JlabopaTopHbIie pabOTHI TTO KypCy
"Bzaumopericteue Ten"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o600menue. Pemenue
pacquHHx 1 KAYCCTBCHHBIX 3aJa4 110
teme "TeroBbie mporecch”

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2572



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
https://m.edsoo.ru/ff0c2572

[ToBTOpenue, o6o0menue. Pemenue

bubnunoreka LIOK
96 pacyeTHBIX M Ka4E€CTBEHHBIX 3324 110 1
. https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TennoBeIX apurareinci”
[ToBTOpenue, o6o0menue. Pemenue
97 aCYETHBIX M KAYECTBEHHBIX 3a1a4 I10 1 Bubmaorexa ITOK
P A https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekrpoycTtaHOBOK"
[ToBTOpenue, obo0mIEHNE.
98 JIaGopatopHble pabOTEI 110 KypC 1 1 Bubmaorexa ITOK
" PaTOPHHIE P " ey https://m.edsoo.ru/ff0c2c52
CBeTOBLIE SIBIICHUS
[ToBTrOopenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeME "3aKOHBI 1 Bubmiorexa HOK
. https://m.edsoo.ru/ffOc2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTrOopenue, o6o0menue. Pabora ¢
100 Tekctamu 110 Teme "Konebanus u 1 buGnuorexa [IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o600meHne. Pabora ¢
101 TekcTamH 110 TeMme "CBeTOBEIE 1 bubnmorexa HOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
IToBTropenue, o6o0menue. Pabora ¢
102 TekcTaMmu 1o TeMe "KBaHToBasg u 1
snepHast gpusuka"
OBILIEE KOJIMYECTBO HACOB I10 102 97

[NPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

8 KVIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/Iﬂ

11

HCII0JIB30BAaTh IIOHATHA

1.2

pas3indaTrb SABJICHHUA M0 OMHMCAHUIO HMX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘16CKOG SABJICHHUC

13

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHBIX (U3MUYECKUX SBICHUH B
OKpY’KaloIeM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPO/IE,
IpPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 3a/1auy B Yy4eOHYIO, BBIIEIATH

CyIIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUIN

14

ONUCBHIBATh H3YyYEHHBIE CBOMCTBAa Tel U (PU3MUECKUE SBJIEHUS,
UCHOJNB3YSl (PU3MYECKHE BEIUYMHBI, IpPU ONHCAHUM IPABUIBHO
TPAaKTOBaThb  (PU3MYECKM  CMBICT  HCHOJBb3YEMBIX  BEJIMYMH,
0003HaYeHUs U eUHUIIBI (PU3UUECKUX BEIMYMH, HAXOAUTH (OPMYJIbL,
CBSI3bIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEJIUYHMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTH  IpaUKHM  HM3YyYEHHBIX  3aBUCUMOCTEU

(I)I/ISI/I‘ICCKI/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA T, (U3MYECKUE SBJICHHUS W TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IPU OTOM J1aBaTb CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHAa H  3allUChIBaTh €r0  MaTEeMaTHYECKOe

BBIPpAXKCHUC

1.6

00BSACHATH (PU3MYECKHE MPOIIECCHl U CBOWCTBA TN, B TOM YHCIIE U B
KOHTEKCTE CHUTYyallud MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITh IPUYUHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMONBbI0 1 — 2 W3y4YEeHHBIX CBOWMCTBA

(I)I/I3I/I‘-ICCI(I/IX HBHCHHﬁ, (1)I/I3I/I‘-ICCKI/IX 3dKOHa UJIK 3aKOHOMCPHOCTHU

1.7

pemarh pacyéTHbIE 3aa4d B 2 — 3 NEWCTBUS, UCIOJIb3YSl 3aKOHBI U

(I)OpMYJ'ILI, CBA3bIBAOIINEC (I)I/I3I/I‘ICCKI/IG BCIIMYHMHBI: HA OCHOBC aHaJIn3a




YCJIOBHS 3a/1a4yl 3aIIUChIBATh KPATKOE YCIOBUE, BBIABIIATH HEJOCTATOK
JAHHBIX JUId pelleHMs] 3ajauyd, BbIOMpAaTh 3aKOHbl U (HOPMyIIbI,
HeoOXxoauMble JUIsl €€ pelIeHUs, NIPOBOAUTh pacd€Tbl U CPAaBHUBATH
NOJy4YeHHOE 3HauyeHue (U3MYECKOM BEIMYMHBI C HW3BECTHBIMU

JaHHBIMHA

1.8

pacrio3HaBaTh MpPOOJEMBI, KOTOPbIE MOXXHO PEIIUTh MPH MOMOIIU
(U3NYECKUX METOJIOB, UCIOJb3Ysl ONKUCAHUE UCCIIE0BAHUS, BBIACIATD
IIPOBEPSIEMOE IIPEJII0JIOKEHNE, OLIEHUBATh IIPABUIBHOCTH IOPAJIKA

IMPOBEACHUA UCCIICA0BaHMA, ACJIaTh BBIBOIABI

1.9

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (PU3MYECKUX SBICHUNA WIIH
busznueckux  CBOMCTB  Tem:  (GOpMynIHpoBaTh  IpOBEpsieMble
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEAIOKEHHOTO

060py,I[OBaHI/I$I, OIMIKUCBIBATH X0/ OIIbITa 1 (1)OpMy.]'II/IpOBaTB BBIBObI

1.10

BBIIIOJHATL IMPAMBIC HN3MCPCHUA C MCIIOJIBb30BAHUCM AHAJIOTOBBIX
HpI/I60pOB Hn JaTYHMKOB (1)I/ISI/I‘ICCKI/IX BCJIIMYMH, CPAaBHUBATL PC3YJIbTAThHL

MU3MEPEHHH ¢ YUETOM 3aIaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

NPOBOJIUTH  HCCICJOBAHWE  3aBUCUMOCTH  OIHOH  (U3UYECKOid
BEJIMYMHBl OT JAPYroM C HCIOJIB30BAHUEM MPSIMBIX HW3MEPEHUN:
IUIAHUPOBATh HCCIIEOBAHKUE, COOMpATh YCTAaHOBKY U BBIIOJIHATH
U3MEpeHus, cienysd  NpeUVIOKEHHOMY  IUIaHy,  (UKCHUPOBATh
pe3yJbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUJAE TaOMUI M rpaduKoOB,

ACJIaTb BBIBOABI 110 PE3yJIbTaTaM UCCIICAOBAHUA

1.12

MMpOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/IBI/I‘~I€CKI/IX BCJIIMYHH:
IJIaHUPOBATb U3MCPCHMU, C06I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAaHOBKY,
ceaysa HpGILJ’IO)KGHHOfI HHCTPYKIIMK, W  BBIYUCIATH 3HAYCHUC

BCINYHHBI

1.13

CO6J'IIOI[aTL IpaBujia TCXHUKHU 0e30IMacHOCTH Ipu pa60Te C

1ab0paTOPHBIM 000PYI0BaHHEM

1.14

XapaKTepu30BaTh MPUHIMIBI JEHCTBHUS HM3YyYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha MUX ONHUCAHUA, HCIOJb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBJICHHUA U HEOOXOIUMbIE

¢buznyecKkne 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb MNPOCTHIC TCXHUUCCKHC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pBI Mo CX€MaM MU CXEMAaTUYHBIM PHUCYHKAaM, COCTABJIATH CXCMbI

SJICKTPHUICCKUX LIelleil C ImoclegoBaTelIbHBIM U napauiC/IbHbIM




COCAMHCHUEM 9JICMCHTOB, pasiinviasn YCJIOBHBIC 0003HaYEHUT

3JICMEHTOB JJICKTPHUYCCKUX nerei

1.16

HNPUBOJUTL TPUMEPBl  (HAXOIUTh HMHQPOPMAIUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYCCKUX 3HAHUH B MOBCEAHEBHOU
KU3HU i1 oOecnedeHus: Oe30MacHOCTH TpH  OOpalleHuH ¢
npubopaMu U TEXHUIECKHUMH yCTPOUCTBAMHU, COXPAHCHHSI 3JIOPOBBS U

CO6J'IIOI[€HI/ISI HOPM 3KOJIOTHYECKOT'O ITOBEACHHUS B 01<py>1<a}omel71 cpeac

1.17

OCYIIECTBIISATh MOUCK HHPOPMAIUH (PU3HUECKOTO COACPKAHUS B CETU
HNHTepHeT, Ha OCHOBE MMEIOUIMXCS 3HAHUM M MYTEM CpaBHEHUS
JOTIOTHUTEIFHBIX HMCTOYHUKOB BBIACIATh WHPOPMAIUIO, KOTOpast

SABJIACTCA HpOTHBOpeqHBOﬁ HJIA MOXKET OBITh HC,Z[OCTOB@pHOfI

1.18

WCIIOJIb30BaTh TMPU  BBINOJHEHUHM Yy4YEOHBIX 3aJaHUN  HAy4YHO-
MOMYJSIPHYIO JIMTEPAaTypy (DU3MYECKOro CcoJep>KaHus, CIpPaBOYHBIC
Marepuaibl, pecypchl cetd VHTepHer; BiaaeTh mnpUEMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MPpeoOdpa3oBaHus MHPOPMAIMN U3 OJHOU

3HAKOBOHM CUCTEMBI B IPYTYIO

1.19

CO3/aBaTh COOCTBEHHBIC MMCHbMEHHBIC M KPATKUE YCTHBIE COOOIICHHUS,
0000mas wHPOPMAIMIO M3 HECKOJIBKUX HCTOYHHUKOB (DH3UYECKOTO
COJICpP)KaHUs, B TOM 4YHUCIIC MYOJIMYHO MPEICTABISATH PE3yIbTAThI
MPOEKTHON WM HCCIENOBAaTeNbCKOM JIeATENbHOCTH, MPH OTOM
rPaMOTHO HCIIOJIb30BATh M3YYEHHBIM IOHATUMHBIM anmapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaHHCI>'I

1.20

IIPpU BBITTOJIHCHUHN y‘Ie6HI)IX IIPOCKTOB U I/ICCJ'IGI[OBaHI/If/'I (1)I/ISI/II-IGCKI/IX
mponeccoB pacupeCaAcIiATb 00SI3aHHOCTH B rpymnmnc B COOTBETCTBUU C
INOCTAaBJICHHBIMHU  3aJadyaMH, CJICIUTb 3a BbIIIOJHCHHUCM IIJIaHa
HeﬁCTBHﬁ )51 KOPPCKTUPOBATDH €ro, aJICKBAaTHO OIICHUBATb
COOCTBEHHBIN BKJIaax B  JACATCIBHOCTL  TI'PYIIIBI, BBICTPpAWBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHe, IMPOSABJIAA TOTOBHOCTb

paspemarh KOH()IUKTHI




9 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIIOJIb30BATh U3YYCHHBIC ITOHATUS

1.2

pa3indaTth SABJICHHUA 110 OIMHMCAHHMIO HUX XapaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

1.3

pacrio3HaBaTh TPOSIBICHHE M3YyYCHHBIX (U3MUYECKUX SBICHHHA B
OKpYXarolleM MUpe, B TOM yuciie (GU3NYECKUe SIBICHUS B MPUPOJIE,
IPU 3TOM MEPEBOAMUTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIATH

CYIIIECTBEHHBIE CBOICTBA (MpU3HAKU) (PUZNUECKUX SIBICHUIN

14

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel W (DU3MUYECKHE SIBICHUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, IPH ONHCAHUU MPABUIIBHO
TPAaKTOBaTh  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYHH,
0003HaueHMsI ¥ €AUHULIBI (PU3UYECKUX BEIMYUH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOIME JIAHHYIO  (PM3MUYECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMH, CTPOUTH  TpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEIUUYUH

1.5

XapaKTepU30BaTh CBOMCTBA T, (U3MYECKUE SBJICHHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYTUPOBKY 3aKOHAa H  3allUCHIBaTh €ro MaTEeMaTHYECKOe

BBIPAXKCHUC

1.6

00BACHATH (hPU3MUECKHE MPOLIECCHl U CBOWCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CHUTyallud IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMYecKuX IIaroB C MOMOIIbIO 2 — 3 H3y4eHHBIX CBOICTBa

(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemats pacuéTHbele 3adauu (omMparoniecss Ha cuctemy u3 2 — 3
yYpaBHEHWH), UCIMOJB3ys] 3aKOHBI H  (OPMYIbBI, CBS3BIBAIOIINE
dbusznuecKkue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auud
3aMUChIBAaTh KPAaTKOE YCIIOBUE, BBIABIATh HEAOCTAIOIINE WM
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOTUMBIE
JUISL pelieHus, TMPOBOIUTh PAaCUYEThl U OILICHUBATh PEATUCTUIHOCTH

MOJIYYCHHOI'O 3HAaUCHU A (I)I/ISI/I‘-ICCKOI\/’I BCIIMYHHBI




1.8

pacno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PELIMTh IPU TOMOIIN
(bu3MYECKUX METOJOB, MCIIOJb3Ysl ONMCAHUE HCCIIEAOBAHUS, BBIAEIATH
IIPOBEPSEMOE TIPEAIIOIOKEHUE, OLICHUBATh IIPAaBUIBHOCTh IOPSIKA
IIPOBEICHMS UCCIENOBAaHUA, JCJIaTh BBIBOJABI, WHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OIIBITOB

1.9

IPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (PU3MYECKUX SBICHUNA WIIH
(U3MYECKUX CBOWCTB TENI: CAMOCTOSATENILHO COOMpPATh YCTAaHOBKY M3
n30BITOYHOTO Habopa 00OpYyIOBaHUS, OMUCHIBATH XOJ OMNBITA M €ro

pe3ynbTaThl, OPMYIUPOBATH BHIBOIBI

1.10

OPOBOIUTH MPH HEOOXOAMMOCTH CEpUI0 MPSIMBIX H3MEPEHUH,
ompenenss cpelHee 3HaueHHe H3MepseMoi BenuuuHbl ((pokycHoe
paccTostHue coOuparoiield JUH3bI), 000CHOBBIBATH BBIOOP crocoba

HU3MEpPEHHS (M3MEPUTEIBHOTO MPHUOopa)

1.11

NPOBOJUTH HCCIENOBAHUE 3aBHCUMOCTEH (M3NYECKUX BEIHYUH C
UCIOJIb30BAaHUEM TMPSAMBIX U3MEPEHUil: IUIAHUPOBATh HCCIIEOBAaHUE,
CaMOCTOSITENIFHO COOHMpaTh YCTaHOBKY, (HUKCHPOBATH pE3yJIbTaThI
HOJy4eHHOM 3aBUCUMOCTH (U3UUECKUX BEJIMYMH B BUAE TaOJIUIH

Fpa(l)I/IKOB, ACJIaTh BBIBOALI 11O pE3yJIbTaTaM UCCICAOBAHNA

1.12

IPOBOAMTH  KOCBEHHbIE  M3MEPEHHUS  (PU3UUECKUX  BEIMYMH:
IUTAHUPOBATh MU3MEpPEHHs], COOUpaTh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
W BBINOJHATE M3MEPEHHUs, CIeays MPEeUI0KEHHON WHCTPYKIIHH,
BBIYHUCIIATh 3HAYEHUE BEIUYUHBI M AaHAJIU3UPOBATH IIOJyYCHHbIE

pPEe3yJbTAThI C YYETOM 3aIaHHOM NOTPEIIHOCTH H3MEPEHHI

1.13

CO6J'IIOI[aTL IpaBujia TCXHUKH 0C30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000PYI0BAaHUEM

1.14

pa3ianyaTh OCHOBHBIE NMPU3HAKU W3YYEHHBIX (PU3NYECKUX MOJENEH:
MaTepHabHasi TOYKa, a0COIOTHO TBEPIOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd, TOHKAas JIMH34a, IUIAHETapHas MOJECIb aTOMa, HYKJIOHHAas

MOZCIIb aTOMHOTIO AApa

1.15

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMUCAHUSA, HUCIOJIb3Ys
3HaHHA O CBOMCTBaX (U3MUYECKUX SBJICHMH U HEOOXOJIUMBIE

(I)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.16

HCIIOJIB30BaTh CXEMBI H CXEMATUYHBIC PHUCYHKHM  H3YUCHHBIX

TCEXHUYCCKUX yCTpOﬁCTB, HU3MCPUTCIIbHBIX HpI/I60pOB n




TEXHOJIOTUYECKUX TPOLIECCOB IMpPH PEIICHUH Y4eOHO-TTPAKTUYECKHX
3ajjay, ONTUYECKHE CXEMBI JUIsl IOCTPOCHUS U300paKEHUH B IJIOCKOM

3epKajie u coOuparoIeii J1MH3e

1.17

NPUBOANUTH TNPHUMEPHl (HAXOAUTH HH(MOPMAIMIO O MpPHUMEPax)
MPaKTUYECKOTO UCIOIb30BaHUs (PU3NICCKUX 3HAHUH B OBCEIHEBHOM
KU3HM g obOecriedeHusi 0€30macHOCTH Tpu  OoOpalieHuud ¢
npuOOpaMu U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS

COOJTIOICHYSI HOPM IKOJIOTMYECKOTO TIOBE/ICHHS B OKPY)KAIOIIEH cpefie

1.18

OCYIIECTBIISITh MOUCK MHPOPMAINH (HU3HUECKOTO COACPKAHUS B CETU
WuTepHeT, CcaMoOCTOSITENLHO (OPMYIUpPYsT TOMCKOBBIA  3ampoc,
HaxoJWTh MYTH  ONpPEAENICHUs  JIOCTOBEPHOCTH  IMOJYYEHHOMU
nH(pOpMaAIlMM HAa OCHOBE WMEIOIIMXCA 3HAHUM M JOTOJHUTEIBHBIX

HCTOYHHUKOB

1.19

WCIIOJIb30BaTh TMPU  BBINOJHEHUHM Y4YEOHBIX 3aJaHUN  HAy4YHO-
MOMYJSIPHYIO JIMTEPAaTypy (DU3MYECKOro CcoJep KaHus, CIPaBOYHBIC
Marepuaibl, pecypchl cetdu MHTepHer; BiaaeTh mnpuEMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MPpeoOdpa3oBaHus MHPOPMAIMN U3 OJHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CcO31aBaThb CO6CTBGHHI)I€ IMUCBbMCHHBIC W YCTHBIC COO6HICHI/I$I Ha
OCHOBe WH(POpPMAIlMU M3 HECKOIbKUX HMCTOYHHUKOB (PU3MUECKOro
coJlep)KaHusl, MyOJIMYHO NPEACTAaBIATh PE3yJabTaThl MPOEKTHOW WU
HCCIIEIOBATENILCKOM  JEATEIbHOCTH, INPU  3TOM  I'PaMOTHO
WCIIOJIb30BaTh U3YYEHHbIN MOHATUHHBIN anmnapaT u3y4aeMoro pasesna
GU3MKK ¥ COMPOBOXKIATh BBICTYIUICHHE TpE3CHTaluell ¢ y4éTom

0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB

1.21

MPHU BBITIOJHEHUN YYEOHBIX MPOEKTOB M HCCIEIOBAaHUN (PU3UUECKIX
MIPOLIECCOB PACHpPENeNiaTh 0053aHHOCTU B IPYMIE B COOTBETCTBUU C
IIOCTABJIICHHBIMU  3a/la4aMH, CJIEAUTh 3a BBIIOJHEHUEM IIJIaHA
JNIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OILICHUBATh
COOCTBEHHBI BKIAJ B JESITENbHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE€  B3aWMOJICMCTBHE,  MPOSBIAS  T'OTOBHOCTH

pazpemniaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC
Kon Kon
IIpoBepsiemble 31eMEHTHI COAePKAHUSA
pa3iena 3J1eMeHTa
TEIUJIOBBIE ABJIEHU A
OCHOBHBIE  TOJIOKEHHSI  MOJEKYJISIPHO-KUHETHYECKOU
6.1 TEOpHHM CTPOEHHUS BemiecTBa. Macca ©  pa3Mmepsl
. MoJieKyJd.  OnbITel, MOATBEP)KJAIOIIME  OCHOBHBIE
MIOJIOKEHUSI MOJICKYISIPHOKUHETUYECKON TEOpUH
Mogenu  TBEPAOro, IKUAKOIO M razoo0pa3HOro
6.2 cocTosiHui BemiecTBa. Kpucrammuueckue u amopgHbIC
Tena
OObsicHEHUE CBOICTB razoB, )KMJIKOCTEH U TBEPABIX TEJ
6.3 Ha OCHOBE TOJIOXXEHUH MOJIEKYJIIPHOKMHETHYECKON
TEOPHH
6.4 CMaunBaHuE U KalWUISIPHBIE SIBJICHUS
6.5 TemmoBoe pacmiipeHne U C)KaTue
6 6.6 Temmeparypa. CBs3b Temmeparypbl €O CKOPOCTBIO
. TETTOBOTO JIBIKEHHSI YaCTHUI]
67 Buytpennss sueprusa. CnocoObl H3MEHEHUsS! BHYTpEHHEN
. SHEpIuu: Tersonepesaya U copepiieHue padoTbl
6.8 Bunsl Tenonepenauu: TEIIONPOBOIHOCTb, KOHBEKIIHS,
. U3ITy9YeHNE
KomnyectBo  TerumoTel.  YaenmpHas — TEIJIOEMKOCTH
6.9
BEIIECTBA
TemnmooOMeH ©  TemyoBoe paBHOBecue. YpaBHEHUE
6.10
TEMJIOBOTO OanaHca
611 [InaBneHue u oTBepAEBaHNE KPUCTAIIIMUECKUX BEILIECTB.
' VY nenpHas TEMIOTa TUIABICHUS
6.12 [TapooOpa3zoBanne w  KoHAeHcamus.  Vcmapenue.

Kunenne. VYaenbHas  Temmota mapooOpa3oBaHUSI.




3aBHCHUMOCTh TEMIIEPATYpPbl KUIEHHUS OT aTMOC(epHOro

JaBJICHUSA
6.13 BraxxnocTs Bo3myxa
6.14 OHeprus TomMBa. Y ieibHasl TENI0Ta CrOPaHUs
[Mpuanmmer  paboTel  TeruioBbix apurateneid  KIT
6.15 TEIJIOBOTO JABUTaTelisd. TeryioBble ABUTATENd U 3alluTa
OKpY’Karollen cpebl
3aKOH COXpaHEHUs U MPEBPAILCHHS YHEPTUU B TEILIOBBIX
6.16
rporeccax
[IpakTuueckue paboOTHI:
OnpIThI 1o 0OHapyXEHUIO JNEUCTBUSA cui
MOJICKYJISIPHOTO TIPUTSKEHUSI.
OnbITl 1O BBIPAIIMBAHUIO KPUCTAUIOB IOBAapEHHOU
COJIU WJIU caxapa.
OnbITEI 10 HAOJIOICHUIO TEIUIOBOTO PACIIMPECHHMS T'a30B,
KUJKOCTEH U TBEPABIX TEIL.
Omnpenenenue naBieHHUs BO3AyXa B OalUIOHE MIMPUIA.
OnbIThl, JEMOHCTPUPYIOIIHME 3aBUCUMOCTb JIaBJICHUSA
BO3/IyXa OT €ro 00bEéMa 1 HarpeBaHUs WU OXJIAXKICHHUS.
[IpoBepka rumoTE3bl JIMHEHHONW 3aBUCHUMOCTH JJTMHBI
6.17 CTONOMKA KHUJIKOCTH B TEPMOMETPHUECKON TpyOKe OT

TeMIIepaTyphl.

HaGmronenne m3MeHeHUs BHYTPEHHEW SHEPrUM Tejla B
pe3ysbTaTe Teruionepeaadyu U padoThl BHEITHUX CHJL.
HccnenoBanue siBneHUs TEII000MEHA MPU CMEITUBAHUU
XOJIOTHOW U TOpsiYEN BOJBI.

OrmpeneneHne KOJWYECTBA  TEIJIOTHI, IOJIYYEHHOTO
BOJIOW TIPU TEIUIOOOMEHE C HarpeThiM METAJUTMYECKHM
LAITUHIPOM.

Ornpenenenne yaeIbHON TEMIIOEMKOCTH BEIIECTBA.
HccnenoBanue nporecca nCnapeHus.

Ompenenenne OTHOCUTEIILHON BIIAXXKHOCTH BO3AyXa.

OHpC,Z[CJ'ICHI/IC YHCHLHOﬁ TCIJIOTHI IJIABJICHUSA JIbJA.




6.18

Ousnyeckue SBICHUS B MPHUPOJAE: IMOBEPXHOCTHOE
HaTSOKEHHE W KalWULSIpHbIE SBICHUS B MPHUPOJE,
KpHUCTaJUIBl B ipupoze, u3nydenue ConHia, 3aMep3aHue
BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHue POCHI, TYMaHa,

HHEA, CHEra.

6.19

TexHuueckue  yCTpPOWCTBA:  KalWJULIPbl, I[PUMEPHI
WCIIOJb30BAHUS KPUCTAIJIOB, JKUJIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIEpaTypbl, TEPMOC, CHUCTEMA OTOILICHUS
JIOMOB, THTPOMETPBI, IICHXPOMETp, IMapoBas TypOuHa,

ABUTaTCJIb BHYTPEHHETO CIrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHW A

7.1 DnexTpuszanus Tel. J[Ba poja 3JeKTPUUECKUX 3apsioB
BzaumoneiictBue 3apsbkeHHbIX Ten.  3akoH Kynona
7.2 (3aBUCUMOCTD CUJTBI B3aUMOJICUCTBUS 3apSKEHHBIX TEJl OT
BEJIMYMHBI 3apSI0B U PACCTOSHUS MEX]TY TEITaMHU)
Dnektpuueckoe nojie. HanpsmkEHHOCTh AJIEKTPUUECKOTO
7.3 nosia. [lpuHIMI cynmeprno3uiuu 3MEeKTPUUECKUX MoJei
(Ha KaUeCTBEHHOM YPOBHE)
Hocutenn »snextpuyeckux 3apsaoB. DJIEMEHTAPHBIN
7.4 anekTpuyeckuit 3apan. Ctpoenue atoma. [IpoBoHUKH U
JTUDJICKTPUKHU
7.5 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa
. DNEKTpUYECKH  TOK.  YCIOBUSA  CYIIECTBOBaHUSA
. 3IEKTPUUYECKOTO TOKA. ICTOUHHMKYN MOCTOSIHHOTO TOKA
JeiicTBus 3JIEKTPUYECKOTO TOKa (TemoBoe,
1.7 XUMHUYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
KHUJKOCTSX M ra3ax
- Onektpuueckass nenb. Cuna Toka. DJIEKTPUUECKOE
' HaIpsHKEeHUe
29 ConpoTuBieHue MIPOBOJIHUKA. VY nensHoe
. COTIPOTHBIICHUE BEIIECTBA
7.10 3akon OMa 1St y9acTKa [enH




IlocnegoBarensHOE 51 napaajiCJIbHOC COCAMHCHUEC

7.11
IIPOBOJHUKOB
PabGota ¥ MOIIHOCTb 3JIEKTPUUYECKOTO TOKAa. 3aKOH
7.12
Jxoyna — Jlenua
213 DJNEeKTpUYeCKre LENUd MU TOTPEOUTENH 3IIEKTPUYECKON
' sHepruu B ObiTy. KopoTkoe 3ambikanne
IlocTosiHHBIE MarHWUTHL. B3auMozneicTBHE IOCTOSHHBIX
7.14
MarHuToB
MarnutHoe mnosie. MarHuTHoe 1ojie 3eMJM U €ro
7.15
3HAYEHUE NS )KU3HU Ha 3eMIie
216 OmneiT Opcrena. MaruutHoe 1oJie 31EKTPUUYECKOrO TOKa.
' [IpumeHeHue MeKTPOMarHuTOB B TEXHUKE
JlelficTBE MAarHUTHOTO IOJsI Ha IPOBOJHUK C TOKOM.
217 ONeKTpoABUraTeNb IOCTOSIHHOrO TOKa. Mcrnonbp3oBanue
' JJIEKTPOJBUIATENEH B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpaHCIIOpTE
- 18 Oneiter  @apages.  SIBieHue  3IEKTPOMArHUTHOMN
' nHaykuuu. [Ipasuno Jlenna
DIEeKTpOreHeparop. CriocoOsr MOJTyYEeHUS
7.19 JIEKTPUYECKOM  DHEPrMHM.  OJIEKTPOCTAHLIMM  HA
BO300OHOBJISIEMBIX UICTOYHHKAX SHEPTUU
[IpakTuueckue padbOTHI:
OnpIThl 10 HAOTIOAEHUIO JEKTPU3ALMH TEI UHIYKIIHEH
U IIPU CONIPUKOCHOBEHHH.
HccnenoBanue nAEHCTBHA DJJIEKTPUYECKOTO TIONSA  Ha
MIPOBOJHUKY U TUAJIEKTPUKH.
7.20 COopka u mpoBepka pabOTBI JIJICKTPHUSCKOH IerH

IMOCTOSIHHOTO TOKA.

N3mepeHue u peryampoBaHue CUIIbI TOKA.

N3MepeHne u peryampoBaHue HAPSAKEHHUS.
HccnenoBanue 3aBUCHMMOCTH CHJIBI TOKA, MIYILIETO Yepes

PE3UCTOP, OT COIIPOTHUBIICHUSA PEIUCTOPA U HAIIPAKCHUA




Ha PE3UCTOpE.

OmLITHI, JEMOHCTPUPYIOIINE 3aBHCHMOCTD
AJEKTPUUYECKOTO COMPOTUBJICHUS MPOBOJHUKA OT €ro
JUTHBI, TJIOILAU TIOTIEPEYHOT0 CEUCHHS U MaTepHala.
[IpoBepka mpaBUiia CIOXKEHHS HANpPSOHKEHUH  TIPH
MOCJICIOBAaTEILHOM ~ COCJIMHEHUH JBYX PE3WCTOPOB.
[IpoBepka mpaBuia Il CHIIBI TOKA MPU MapaiieIbHOM
COeUHEHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
AJEKTPUYECKOTO TOKa, MAYIIETO 4Yepe3 PpPe3ucTop.
OmpeznenieHne  MOIIMHOCTH — JJEKTPUYECKOTO  TOKa,
BBIJIEIIIEMON Ha pe3ucTtope. VMccnenoBanne 3aBUCUMOCTH
CUJIBI TOKA, UJYIIETO Yepe3 JIAMIIOYKY, OT HaIpsIKEHUs
Ha Heil. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHUTHOTO B3aMMOJCHCTBHS IIOCTOSHHBIX MAarHUTOB.
N3yuenrne MarHuTHOTO TMOJISl TOCTOSTHHBIX MarHUTOB TIPH
ux oOBeAMHEHWHW W pasaeneHud. MccnenoBaHue
JEHCTBHS DNIEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPHUPYIOIIME  3aBUCUMOCTb  CHJIbI
B3aMMO/JICHCTBUS KaTyIIKU ¢ TOKOM M MarHUTa OT CHJIbI
TOKa ¥ HalpaBlieHUWs TokKa B Karymke. V3ydeHnue

I[CflCTBI/IfI MAarouMTHOIrO II0Jid1 Ha MPOBOJHHUK C TOKOM.

KoHncTpynpoBanue u H3y4yeHue paboThI
DJIEKTPOABUIATENS. N3mepenune KILJ
JJIEKTPOJIBUTAaTEIbHOM  YCTAHOBKH. OneiTel 11O

HUCCICIOBAaHUIO ABJICHUA BHGKTpOMaFHHTHOﬁ HWHAYKIOWH:
HCCIIENOBAaHUE M3MEHEHHH 3Ha4YeHUs H HalTpaBJICHUSA

HHAYKIMOHHOI'O TOKa

dusnyeckue SBJICHHS B TPHUPOJIE: DIECKTPUUECKUE

SABJICHUS B aTMOC(i)epe, OJICKTPHUICCTBO JKHUBBIX

7.21 OpraHW3MOB, MarHUTHOE TOJIe 3eMJIH, Jpei( TOIIIOCOB,
POJIb MAarHUTHOTO TIOJIS JJIs )KU3HHU Ha 3emIie, ONsIpHOe
CUSTHUE

7.22 TexHudeckne yCTpPOWCTBA: AJIEKTPOCKOM, aMIepMeET),




BOJIETMETP, PEOCTAT, CUETUUK DIIEKTPUUECKON 3HEPTHH,
JIEKTPOOCBETUTENbHbIE  NPUOOPBI,  HAarpeBaTelIbHbIE
ANEKTPONPUOOpPHI (mpumepsl), JJIEKTPUYECKUE
[IPEIOXPAHUTENHN, AIIEKTPOMATHUT, 3JIEKTPOJBUTATEID

IIOCTOSHHOI'O TOKA, reHEPATOp IMOCTOAHHOI'O TOKa

9 KIIACC
Kon
Kopx snemenra [TpoBepsieMble 371EMEHTHI COIEPKAHUS
pasznena
MEXAHUWYECKMUE ABJIEHUA

Mexannueckoe JABMKeHHE. MarepuanbHas TOUKa.

51 Cucrema orcuéra

8.2 OTHOCHUTETHPHOCTh MEXaHUYECKOTO JIBUKCHHUS

8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHHE
###Par##HepaBHoMepHOE MPSMOJIUHEIHOE ABMKEHUE.

8.4 CpenHsis W MIHOBEHHas CKOpPOCTb Tela  IpHU
HEPaBHOMEPHOM JIBUKCHUN
VYckopeHnue. PaBHOyCKOpeHHOE IIPSAMOJIMHEHOE

85 JIBIDKEHUE

8 8.6 #H#Par###CBo0oxHOoe Taaenue. OnbITel [ anuies

###HPar##PaBHOMepHOE NBIDKEHHE 110 OKPYXHOCTH.

8.7 [lepuon m wactota oOpamienud. JluneitHas U yrioBas
ckopoctu. LleHTpocTpemMuTenbHOE yCKOpEeHne

8.8 ITepBsiit 3ak0oH HproToHA

8.9 Bropoii 3akon HeroToHa

8.10 Tpernii 3akoH HeroToHa

8.11 [TpyHIMI CynepnO3ULNY CUT

8.12 Cwita ynpyroctu. 3akoH ['yka

813 Cuna TpeHUs: CWiIa TPEHUS CKOJBXEHUS, CHJIa TPEHUs

MIOKOS1, APYTHE BUBI TPEHUS




Cuna TSDKECTM M 3aKOH BCCMHUPHOI'0 TATOTCHUA.

814 YckopeHnue cBOOOAHOrO NaieHUs
8.15 JBwxenue  mimaner  Bokpyr  Connma.  IlepBas
' KOCMHYEcKast CKOpocTb. HeBecoMOoCTh 1 meperpys3ku
PaBHOBecHe MaTepralbHON TOYKH. AOCOIIOTHO TBEPOE
8.16
TEJ0
8.17 PaBHOBecue TBEpPAOro Tela C 3aKperIEHHOW OChIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn
8.18 Nmnynsc Tena. M3menenue ummnyibca. IMynsce cusl
8.19 3aK0H COXpaHEHUsT UMITYJIbCa
8.20 PeakTuBHOE ABMXKEHUE
8.21 Mexanuyeckas paboTa U MOIIHOCTb
822 PaGora cun TskectH, ynpyroctu, TtpeHus. CBs3b
. SHEPTruu 1 paboThl
893 [loreHuuanpHas dSHEpPrUs Tena, TMOJHATOTO  HaJ
. MIOBEPXHOCTBIO 3eMIIU
8.24 [ToreHunanbHas S3HEPTUs CKATON IPYKUHbI
Kunernyeckass sHeprus. Teopema O KHHETHUYECKOM
8.25
SHEPIUU
8.26 #3aKOH COXpAaHEHUsI MEXaHUYECKON dHEPIrun
[TpakTyeckue paboOTHI:
OrmpeziesieHne CpeHE CKOPOCTH CKOJIBXKEHUS Opycka
WIA JBWKEHHs IIapuKa MO0 HAKIOHHOM IIOCKOCTH.
OmnpeneneHne yCKOpeHHUs Teiaa MpU PaBHOYCKOPEHHOM
JIBDKEHUH 110 HAKJIOHHOW TIOCKOCTH.
HccnenoBanune 3aBUCHMOCTH ITyTH OT BPEMEHH NpHU
8.97 PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HayaJlbHOW CKOPOCTH.

[IpoBepka THUMOTE3bl: €CAM MPH PaBHOYCKOPEHHOM
JBIDKEHUU 0€3 HayaJlbHOW CKOPOCTU IYTH OTHOCSTCS
KaK psJ  HEYETHBIX YHCET, TO COOTBETCTBYIOLINE
IIPOMEXYTKH BPEMEHU OJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIbKEHUS
OT CWJIbl HOpMaJIbHOro JaBieHusd. OmnpezneneHue

kod(duimenta TpeHUs CKoNbXKeHHs. OrnpeeneHne




KECTKOCTH TpYyxXHHbL. OrmpeneneHue padbOTHl  CHIIBI
TPEHMsI TIPU PAaBHOMEPHOM JBWJKEHUU Tena 10
TOPU3OHTAILHOW TOBepXHOCTU. OmpeneneHne padOThI
CWJIBI  YOPYrOoCTM  IpuU  HOObEME  Ipy3a  C
UCIIOJIb30BAHUEM  HENOABM)KHOIO M IOJABHIKHOTO

OJIOKOB

du3nyeckue ABJICHUS B npupoac: MpuiIrBbl U OTIIHMBEI,

8.28 nBrkeHue IuiaHeT COJIHEYHOM CHUCTEMBl, pEaKTHBHOE
JIBUDKEHUE KUBBIX OPraHU3MOB
8.29 TexHudyeckue  yCTpPOMCTBA:  CHUIAOMETP,  JaTYUKH

MMOJIOKCHUS, pACCTOAHHUA U YCKOPCHU A, PAKCTHL

MEXAHUWYECKUE KOJIEFAHUMA 1 BOJIHBI

KonebarenpHoe amkeHne. OCHOBHBIE XapaKTEPUCTUKU

> KoJIeOaHUI: Iepuo/], YacToTa, aMIUIMTY 1A
9.9 Maremarnueckuit u IIPYKUHHBIN MasITHUKHU.
' [TpeBpariieHre sHEprun Npu KojaedaTeIbHOM ABHKEHUH
03 3aryxatomue KoyiebaHus. BBIHYXICHHBIE KOJeOaHWMs.
' Pe3onanc
Mexanunueckue BoiHbI. CBONCTBA MEXaHUYECKUX BOJIH.
94 [TpomonbHBIE W TIONEpEYHbIE BOJHBI. J[TMHA BOJHBI U
' CKOpPOCTh €€ paclnpocTpaHeHHs. MeXaHMYeCKHe BOJIHBI
B TBEPAOM TeJIe, CEHCMUYECKHE BOTHBI
9.5 3ByK. I'poMKOCTB U BBICOTa 3ByKa. OTpaxkeHHE 3ByKa
9.6 WNHdpa3Byk U yIbTpa3ByK
[TpakTiueckue pabOThI:
OnpeneneHve 4acToThl W Iepuoja  KosebGaHui
MaTeMaTHYECKOTO MasiTHUKA.
OnpeneneHve 4acToThl W Iepuojia  KoseOaHui
NPYKAHHOTO MasiTHAKA
9.7 HccnenoBanne 3aBUCUMOCTH  Tepuoaa  KoseOaHUit

MOJBEIICHHOTO K HHUTH Tpy3a OT JUIMHBI HHUTH.
HccnenoBanne 3aBUCUMOCTH  Tepuoaa  KoyeOaHUit
NPY>)KMHHOTO MasiTHUKa OT Macchl Tpy3a. I[IpoBepka
HE3aBUCUMOCTH repuoja Kose0aHui rpysa,

MMOABCIICHHOI'O K HUTH, OT MACCBhI I'py3a U JKECTKOCTHU




npyxuHsl. I3mepenne yckopeHus cBOOOIHOTO MaieHUs

®du3nueckue SBJICHUSI B Iprupoac: BOCHPHUATUC 3BYKOB

9.8 JKUBOTHBIMH, 3EMIICTPSCEHHUE, CEHMCMHYECKHE BOJIHBI,
IIyHaMH, 3XO0
99 TexHU4YeCKne yCTPOMCTBA: DXOJOT, HCIOIb30BAHUE

yIBTPa3ByKa B OBITY U TEXHUKE

SJIEKTPOMAT'HUTHOE ITOJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHbBI

BJ'ICKTPOMaFHI/ITHOC I10JIC. SHGKTpOMaFHI/ITHHe BOJIHBI.

104 CBoIiCTBa AIIEKTPOMArHUTHBIX BOJTH
10.2 [Ixana 3MeKTPOMarHUTHBHIX BOJIH
10.3 DnekTpoMarauTHas mpupoga cera. CKOPOCTh CBeETa.
' BoniHoBbIE cBOMCTBaA cBeTa
10 [TpakTryeckue paboTHI:
10.4 W3yueHne CBOWCTB  DJIEKTPOMAarHUTHBIX BOJH C
MOMOIIbI0 MOOUIIBHOTO TenedoHa
dusnueckue SBICHUS B TPUPOjAE: OHOIOTHYECKOE
10.5 IIEUCTBUE BUIHAMOTO, yIbTPapuOIETOBOTO u
PEHTIE€HOBCKOTO U3JIy4eHUI
106 TexHuueckue yCTpoOICTBa: UCIIOJIb30BaHHE
' 3JIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JIyueBas monens cBera. MicTouHukn cBeTa
11.2 ITpsimonuHEITHOE pacIpoCcTpaHEHHE CBETA
Ortpaxenue cBera. [Imockoe 3epkano. 3aKoH OTpaKEHUS
11.3
CBETa
114 [Ipenomnenne cBera. 3akOH TMPEJIOMIICHHS CBETA.
11 ' [TonHOE BHYTpEHHEE OTpaskeHHE CBETa
115 JInnza. Xop nyuelt B 1MH3E
116 Ontrueckast cucrema (oroammapara, MHUKPOCKONA H
' TEJIECKOIa
117 I'ma3 kak onrudeckas cucTeMa. biau3opykocTs H
' JATbHO30PKOCTh
11.8 Paznoxenue Oenoro ceeta B criekTp. OnbiTel HbloToHA.




CrnoxxeHnue CIICKTPAJIbHBIX IIBETOB. I[chepcm{ CBCTa

[TpakTuyeckue paboOTHI:

HccrnenoBanne  3aBUCHMOCTH — YIJIa  OTPaKCHUsI
CBETOBOTI'O JIy4a OT yIJia MaJICHHUS.

M3ydeHne XapakTEpUCTHK H300paKeHUs MpeaMera B
IUIOCKOM 3epKaJe.

HccrnenoBanne  3aBHCUMOCTH — yIJIa  IPEJIOMIICHUS

CBCTOBOI'O JIy4da OT yrJia nHaJiCHUs Ha I'paHUlC «BO3AYX —

11.9 CTEKJIO».
[Tony4yenne u300paXeHUH C MOMOIIBIO CcOOMparoIe
JIMH3BL.
Omnpenenenne (GOKYCHOTO PACCTOSIHHS M ONTHYECKOMN
CHUJIBI COOMPAIOIIEH JINH3HI.
OnBITHL IO PA3IIOKEHHUIO OEIIOTO CBETA B CHIEKTP.
OnpITHl 1O BOCHPHUATHIO IIBETa MPEIMETOB MPH HUX
HaOJIIOICHNH Yepe3 BETOBbIC (DHUIBTPHI
dusznyeckue sBIEHUS B mpupoje: 3atMeHus ConHia u
11.10 JlyHbI, 1[BETA TEN, ONTHYECKUE sIBIICHUS B aTMocdepe
(uBet Heba, pedpakius, pagyra, MUPax)
111 TexHuueckue yCTpOMCTBA: OYKH, MEPUCKOTI,
' ¢doToamnmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBGIE ABJIEHUA
191 Onbitel Pezepdopna m mmaHeTapHass MOJAENIb aToMa.
' Mogens aroma bopa
192 Hcnyckanue M TOIJOLIEHHE cBeTa aToMoM. KBaHTBHI.
' JInHelyaTeie CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(da, OeTa- 1 raMmMa-u3TyyeHHs
12 104 Ctpoenne aromHoro sgpa. HykIoHHas  Mojelb
' aTOMHOTO sifipa. M30ToIs!
125 PagnoakTtuBHble npeBpameHus. Ilepuoa momypacnana
' ATOMHBIX sIZIEP
126 SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsSA0BOTO M
' MacCOBOTO YHCEI
12.7 OHeprus cBs3M aTOMHBIX siiep. CBA3b MacChl M SHEPTHH




Peaknuu cunresa u neneHus saep. MctouHuku sHepruu

12.8
CouHiia 1 386311
12.9 Snepnas  sHepretuka. JlelicTBUE  paJMOAKTHBHBIX
' U3ITy4eHUH Ha KUBBIC OPraHU3MbI
[TpakTuueckue paboThI:
HabGmioieHne CIJIOMIHBIX ¥ JIMHEHYATBIX CIIEKTPOB
12.10 U3ITyYEHUS.
HccnenoBanue TPEKOB: M3MEPEHHUE SHEPTrUU YaCTHUIIBI
110 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenune paanoakTUBHOTO (hOoHA
duznyeckre SBIECHUS B MPUPOJIE: ECTECTBEHHBIH
paJIMOaKTUBHBII ¢oH, KOCMHUYECKHE Ty4H,
12.11 paZMOaKTUBHOE U3IYYCHHE MPUPOAHBIX MHHEPAJIOB,
JICUCTBHE PAJMOAKTHBHBIX M3JIy4YE€HUH Ha OpPraHu3M
YenoBeKa
1912 Texnuueckue yCTpOICTBA: CHEKTPOCKOII,

VMHIUBUYAJIbHBIN JO3UMETpP, Kamepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJbTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanue poau  (QU3MKM B HAYYHOM  KapTUHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3U
U T[I03HABAEMOCTU SIBJICHUN MPUPOABI, O POJU DKCIEPUMEHTa B
¢usuke, o cucreMooOpasyoomeil poru GU3MKA B Pa3sBUTHU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTuH, 00 HBOIIOLUU
(UBUYECKUX 3HAHMK M UX POJU B IIEJIOCTHOM €CTECTBEHHOHAYUYHOMU
KapTUHE MHUpPA, O BKIAJE€ POCCHUCKUX U 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TMOJIE), O JBMKEHHH Kak
crocobe CyIIecTBOBaHUsI MaTepUU, 00 aTOMHO-MOJIEKYJISIPHOM TeopHUH
CTPOCHHUSI BellecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH MPUPOIBI
(MEXaHWYEeCKHMX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyaTh SBJICHUS 110 ONMCAHUIO UX XapAKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOUIMX JaHHOE (U3UYECKOe
SBJICHUE; YMEHHE PacllO3HABaTh MPOSIBIIEHNE U3YYEHHBIX (DPU3HUECKUX
ABJICHUH B OKPYXAIOLIEM MHUPE, BBIIEIAA UX CYLIECTBEHHbBIE CBOMCTBA

(mpu3HaKM)

Brnanenne ocHOBaMM MOHSATUHHOIO ammapara W CHUMBOJIMYECKOIO
s3bIKa (PM3UKU W WCIOJB30BaHUE UX JUIsl pelIeHHs] Y4eOHBIX 3aad;
YMEHHE XapaKTepu3oBaTh CBOWCTBA TeJ, (PU3MUECKHUE SBJICHUS U

MMpoNHeCChI, UCIIOJIb3Ys (I)YHI[&MCHT&JIBHBIG U OMIIMPHUYCCKUC 3aKOHBI

YMeHne OIHCHIBaTh HU3Y4YCHHBIC CBOMCTBA TEII H (1)PI31/I‘I€CKI/IG

SABJICHUS, UCIIOJIb3Y5 (I)I/I3I/I‘-ICCKI/IC BCIIMYHHBI

BrnajgeHne ocCHOBaMH METOJOB HAyYHOTO TIO3HAHHS C Yy4ETOM
cOOJIOIEHHsT TPaBIJI O€30TMacHOTO TpyAa: HaOMroAeHUE (PU3HUECKUX
SIBJICHUM

YMEHHE CaMOCTOSATEIbHO COOMpATh SKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLHUH, OMUCHIBATH X0
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYIUPOBATH BBIBODI;
NPOBE/ICHUE MPSAMBIX M KOCBEHHBIX M3MEPEHUN (PU3NYECKUX BEITHYUH:
yYMEHUE IIJJaHUPOBAaTh M3MEPEHMs, CaMOCTOSATENIIBHO CcOOUpaTh
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY I10 HMHCTPYKIMM, BBIYUCIATH
3HA4YeHUE BEJIMYMHBl U AHAJIU3UPOBATh IOJyYCHHbIE PE3yJIbTATHI C
y4€TOM 3aJaHHON MTOIPEIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIICOBaHUIL;
CaMOCTOSITENIBHO  COOMpaTh 3KCIEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOJIUTh  UCCIEAOBAaHUE [0  MHCTPYKLUHM,  IPEICTABIATH
MOJTyYCHHBIE 3aBUCHUMOCTH (PM3MUYECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKoOB, yYUTHIBATh MOTPELIHOCTH, JAeIaTh BHIBOJbI IO PE3yJIbTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (u3MYecKHX  MoOemei
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPIOE TEJIO0, MOJAEIH CTPOECHHUS
ra3oB, JKHJIKOCTEH W TBEPABIX TeJ, IUIAHETApHAs MOJEIb AaToMa,
HYKJIOHHAasi MOJIelb aTOMHOIO s/ipa) U yMEHHE NPUMEHSTh UX JUIs

00BsICHEHUST (PU3UIECKUX MTPOIIECCOB

YMmeHue oOBACHATH (pU3MUEcKHe MPOLECCHl U CBOWMCTBA Tel, B TOM
qyucie W B KOHTEKCTE CHUTyalud MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBJIATH IIPUYMHHO-CIIEICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPOI Ha M3yUyEHHBIE CBOICTBA (PU3NUECKUX

HBHeHHﬁ, (I)I/ISI/I‘ICCKI/IC 3aKOHBI, 3dKOHOMEPHOCTHU U MOACIIN

VYMmeHue pemarb pacuéTHble 3ajaud (Ha Oaze 2 — 3 ypaBHEHMIA),
UCTIONB3Yysl 3aKOHBI W (GOpPMYJBI, CBs3bIBaONINEe  (PU3HUECKHE
BEJIMYMHBI, B YaCTHOCTH, 3alMChIBaTh KpPAaTKOE YCJIOBHE 3ajauH,
BBISIBIISITh  HEJIOCTAIOININE JaHHBIC, BHIOUPATh 3aKOHBI M (OPMYIIHI,
HEo0XoauMBbIe Il €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
NPOBOJIUTHh PACYETHI M OICHWBATh PEATUCTUYHOCTH TOJIYYEHHOTO
3Ha4YeHUsl (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPEIeNsATh Pa3MEPHOCTb

¢bu3nYeCcKOil BEMMYNHBI, TOTYYEHHON IPU PEeIIEHUH 3aauu

YMeHHe XapakTepu3OoBaTh IIPUHLHUIBL  JCUCTBUSA TEXHUYECKHUX
YCTPOMCTB, B TOM 4HCII€ OBITOBBIX NPUOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX OMUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUH U HEoOXoaumble (U3UIECKUE




3aKOHOMEPHOCTH

10

YMeHue HuCHoib30BaTh 3HAHUSA O (PU3MUYECKUX SABICHHUAX B
NOBCETHEBHOM JKM3HM [y oOecriedeHust 0O€30MacHOCTH  IpHU
oOpamiennd ¢ OBITOBBIMH ~ HpuOOpaMHM M TEXHHYECKUMH
YCTPOWCTBAMH, COXpPaHEHHs 370pOBbS M  COONIONCHUS HOPM
HKOJIOTMYECKOro IOBEICHUS B OKpYXKalolled cpeze; MOHUMaHHUE
HEOOXOIMMOCTH TPUMEHEHUS JOCTHKECHUH (HU3MKH M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OnelT moOMCKa, TpeoOpa3oBaHUsi M IMpelAcTaBieHHs HHMOpMaLUu
(GU3HYECKOTO COJIEpPKaHUs C HCIOJIB30BaHHEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMK HA OCHOBE WMCIONIMXCSA 3HAHUUA U
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB;  YMEHHE  HCHOJb30BaThb  IpH
BBITIOJTHCHUH Y4YEOHBIX 3aJaHWi HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(bU3MYECKOTO CONepKaHUs, CIIPABOYHbIE MaTepuajbl, PECYpPChl CETU
WNurtepuer; BiameHue 0a30BbIMM  HABBIKAMH  ITPeOOpa3OBaHMS
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JPYIyl0; yMEHHE
co37aBaTh COOCTBCHHBIC ITMCHMEHHBIC W YCTHBIC COOOINCHHUS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HCCKOJIBKHMX MCTOYHHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®PU3UKE
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanuueckoe JBHkeHHE. MarepuanbHas Touka. (Cucrema  OTcuéra.
' OTHOCHUTENBHOCTD ABHKEHUS
PaBHOMepHOE n HepaBHOMepHOe IBHkeHHe. CpenHsas ckopocTs. Dopmyina Uit
1.2 BBIYHCIICHUS CpeJHEeH ckopocTu: V = Sft
PaBHOMEpHOE TPAMONMHENHOE IBHKEHUE. 3aBUCUMOCTb KOOPAMHATBI TE€lNa OT
BPEMEHH B CIIy4ae paBHOMEPHOT'O IPSIMOJIMHEUHOIO IBUKECHHUS:
13 x(f)=x,+vt
I'padyku 3aBUCUMOCTH OT BPEMEHH MJIs IPOEKIUH CKOPOCTH, NPOEKLUU
IIepeMENICHUs, IIyTH, KOOpPAMHATBI IIPU PABHOMEPHOM IPSIMOJMHEWHOM
JBUKCHUH
3aBHCHUMOCTb KOOpJAWHATBl Te€lda OT BPEMEHU B CIlydae PaBHOYCKOPEHHOI'O
MPSMOJIMHENHOTO 1B KECHMUS:
2
Se(f) =V, ¥ 1+ay * ;
2
@opMynbl Ul INPOCKUUU IEPEMELICHUS, MPOCKLUHUHA CKOPOCTH U IPOCKLUU
YCKOPEHUS IIPH PAaBHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKEHUU:
2
1.4 .sx(a‘)=u{,x-a‘+ax-?.
U.\'('f) =Up, +a, L,
a.(f)=canst,
U:x: - le: =2a,s,
I'paduku 3aBUCUMOCTH OT BpPEMEHM JJIsI MPOCKIMH YCKOPEHHs, MPOEKIHUU
CKOPOCTH, TIPOEKIMH IEepEeMENICHUs], KOOPAWUHATBI NP PaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JBUKEHUH
CBobogHoe maneHue. PopMyiibl, OMKUCHIBAIOLIUE CBOOOJHOE MaJieHUE Tela 0
1.5 BEPTUKAIM (ABW)KEHUE Te€la BHHU3 WM BBEPX OTHOCUTENBHO IOBEPXHOCTH

3emnn). ['paduxu 3aBucMMOCTH OT BpeMEHHM ISl MPOEKUUU YCKOPEHHS,




MPOEKIIUH CKOPOCTH M KOOPJMHATHI TpPU CBOOOJHOM TaJeHHM Tela I10

BCpTUKAIU

CkopocTh pPaBHOMEPHOTO JBIKEHHUSI Tela IO OKpyxHocTu. Hampasnenue
CKOpPOCTH.

@®opmyna Asis BBIYMCICHUS CKOPOCTH 4Yepe3 paJnyC OKPYKHOCTH U TEPHOL

oOpareHus:
2R
L=
T

LenTpocTpeMutenbHoe yckopeHue. HampapieHue I€HTPOCTPEMHUTEIHLHOTO

16 ycKkopeHus. @opmyiia [J1sl BBIYUCICHHUS YCKOPEHUS:
2
a — L
i R
®opmyna, cBsI3bIBAIOIIAsl EPUOJT U YACTOTY OOpaICHHUS:
V= 1
T
Macca. IInotaocts BemecrBa. @opmyiia 1l BBIYUCICHUS ITIOTHOCTH:
b= m
1.7 |2
1.8 Cuna — BekTopHas usndeckas BenudyrHa. CloKeHHe CHIT
1.9 SABnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-ad
1.10
CoHarpaBiIe€HHOCTh BEKTOpa YCKOPEHHUs TeJla M BEKTOpa CHUJIbI, IEUCTBYIOIIEH Ha
TEJI0
Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:
111 Fyy=-F,
112 TpeHue nokost U TpeHUE CKOJIbKEeHH. DopMyIia JUisl BBIYACICHUS MOYJISI CHIIBI

TPCHUA CKOJIBXXCHUA!




F_=u-N

1.13

Hedopmarus tenma. Ymnpyrue u Heynpyrue aedopmamuu. 3aKoH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TATOTeHHE. 3aKOH BCEMHUPHOI'O TAT'OTCHUA:

MMy -1,
F=¢g L1 2
R
Cuna TspkecTH. Y cKOpeHHe CBOOOHOTO HaIeHHs.
®opmyia 1715 BBIYUCIIEHUS CUIIBI TSDKECTU BOJIM3H MTOBepXHOCTH 3emiu: F = mg.
JBmxenue ranet Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

HesecomocTs u neperpysku

1.15

Nwmnynbe Tena — BekTopHas pu3nyeckasi BeIMYnHa.
=mi

Nmnynbe cucremsl Ten. U3Menenne umnynbsca. MMiysnbe cusib

1.16

3aKkoH COXPAHCHUA UMITYJIbCa JJI1 33.MKHYTOI>’I CUCTCMBI TCII:
D=nyUy -+, U, =const

PeaxkTnBHOE ABMKEHIE

1.17

Mexann4geckas pa60Ta. d)opMlea JJIA BBIYMCJICHUA pa6OTI>I CHUIJIBI:

A=Fsoosct

Mexannueckast MOITHOCTD:

nv=4
I

1.18

Kunertnueckas u NMOTCHIHAJIbHAA SHEPIHUs. CDopMyna JJIA BBIYHUCIICHU S

KHUHETHYECKOM OHCPTHHU:
11!1)2
By

Teopema o knHeTHUeCKOU SHEprun. PopMyrna s BBIYMCICHHS NOTCHIHAIBHON




OHCPIUU TCJIa, MIOAHATOIO

Hag 3eMIIEH:

E,= mgh

Mexanuyeckas dSHEeprus:

E=E.,+E »

119 3aKOH COXpaHEHMsI MEXaHUUECKON 3Heprun. Popmyra s 3aKOHA COXPaHEHUs
MEXaHUYECKOM HEepTruu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparnieHue MEXaHMYECKON SHEPTUU MPU HATTMYUHU CHIIBI TPCHHUSI.
[IpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.

Poruar. Momenrt cuiisl: M - FI.
YcnoBue paBHOBeCHs pblyara:
M +M +..=0
1.20
[ToxBroxHBIN 1 HenoABWKHBINA 0i0ku. KIT/] mpocThIX MeXaHU3MOB,
n= Aﬂmma
A—a&rpanema
JlaBiieHune TBEPAOTO TENa.
®opMyina 17151 BBIYMCIICHUS 1aBJICHHS TBEPIOTO Tena:
F
P= h

191 HaBnenue raza. ATMocepHOe JaBieHUE.

' I'mapocTaTnyeckoe 1aBlieHUE BHYTPH JKUJIKOCTH.
dopMyta Ji71s1 BEIYUCICHUSI 1aBJICHUS] BHYTPHU KUIKOCTH:
P=Pg+Pn,

1.22 3axoH [lackans. I'mapaBnudeckuii npecc
3akoH Apxumena. Popmyna ISl ONPEIACICHHUS BBITAIKMBAIOIIECH CHJIBI,
JEUCTBYIOIIEH Ha TEJO, HOTPYKEHHOE B AKUIKOCTh WM Ta3:

1.23

Fam =PV

YcaoBue miaBanus teia. Ilnapanue CYAO0B 1 BO3AYXOIIAaBAHUEC




1.24

Mexannueckue KosebaHusa. AMIUIMTYJa, TEPHOJ M YacToTa KOJIeOaHMI.

dopmyra, CBSI3bIBAIOIIAS YACTOTY U MEPUOJ KOJICOAHUIA:

1.25

MaremaTuueckuii M MPYXUHHBIM MasTHUKU. [IpeBpalieHue sSHeEpruu npu

K0JIe0aTeILHOM IBHKEHUHU

1.26

3aryxatomue kojebanus. BeinykaeHnbie konebanus. Pezonanc

1.27

Mexanudeckue BOJHBI. [IponosibHBIE M TTONIEpEUYHbIE BOJHBI. J[IMHA BOJIHBI U

CKOPOCTH pacCIIipOCTpaHCHUA BOJIHEI:

A=v-T

1.28

3By1(. FpOMKOCTB M BBICOTA 3BYKa. OTpa)KeHI/Ie 3BYKOBOﬁ BOJIHBI Ha I'paHUIC

nByx cpen. MHdpa3Byk u ynbTpa3Byk

1.29

IIpakmuyeckue pabomul

N3MepeHnne cpenHell IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIbI; KECTKOCTH
IPYXUHBL, KO3((UIIMEHTa TPEHUsI CKOJIbKEHUS; pabOThl CHIIbI TPEHUs, CHJIBI
VIIPYTOCTH; CPEIHEH CKOPOCTH JABWKEHHS OpycKa MO HAKJIOHHOW IUIOCKOCTH;
YCKOpeHusi Opycka Npu ABWKEHHM [0 HAKJIOHHOM IUIOCKOCTH; YacTOThl M
nepuosa Koie0aHWK MaTeMaTH4YeCKOro MAasTHHKA, YacTOThl W  IEpHOja
KoJIeOaHUH MPYKUHHOTO MasiTHUKA; MOMEHTA CHJIBI, JCHCTBYIOLIEr0 Ha phlyar;
paboOThl CWJIBI YHOPYrOCTH NIpU NOIBEME Ipy3a C IMOMOIIBIO HEMOJBHKHOTO
6110Ka; pabOThI CUIIBI YIPYTrOCTH MPHU MOABEME Ipy3a C MOMOIIBIO MOJIBUKHOIO
OJ0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOM CHJIBI OT 00bEMa MOTrpyKEHHOMN
YacTH TeJla ¥ OT IUIOTHOCTH JKHUJKOCTH; HE3aBUCHUMOCTHU BBITAIIKUBAIOIIEH CHJIBI
OT MaccChl TEJNA; CUJIbI TPEHUS CKOJIBXKEHUS OT CUJIbl HOPMAJIBHOIO JABJICHUS U OT
pOZa MOBEPXHOCTH; CWJIBI YNPYrOCTH, BO3HHMKAIOWIEH B NPYKUHE, OT CTEICHH
neopManuu MpyKUHBI, YCKOPEHUsi Opycka OT yrjla HakJIOHA HaIlpaBIISIOLICH;
nepuoja (4acToThl) KOJIeOAaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; NEpHoja
KoJieOaHUH MPY>KUHHOTO MAasATHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;
HCCIIeIOBaHNE HE3aBHUCHUMOCTH IepHoJia KoJIeOaHU HUTSHOTO MasTHHUKA OT

MacCChI I'py3a. HpOBCpKa YCJI0BUS PABHOBCCHUA pblvara

1.30

Dusuueckue s6aeHUS 8 npupode: OpUMEPLI  ABHXXCHUA C Pa3IMIHBIMU
CKOpPOCTAMU B JKMBOH M HEXKHUBOU npupone, JEHUCTBHE CUJIBI TPCHUs B IpUPOAC U

TEXHUKE, TMPUIMBBI W OTIWUBBI, JABMXCHHUC IIJIAHCT ConneuyHon CUCTEMBI,




PCAKTUBHOC JABUKCHHUC KUBBIX OPraHU3MOB, pblHaru B TCJIC YCIOBCKA, BJIUSAHHNC
aTMOC(l)CpHOFO JaBJICHHUA Ha JKUBOH OpraHu3M, ILJIaBaHUC pBI6, BOCIIpUATHUEC

3BYKOB JKUBOTHBIMHU, 3EMJICTPACCHUC, ceiicMuuecKue BOJIHBI, HYHaAMH, 3X0

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTP, AATYHUKU IIOJIOXKCHHUA, PACCTOAHUA U
YCKOpPC€HHA, OUHAMOMETpP, IIOAIIMIIHUKH, PAKEThI, pbIyar, HO,I[BI/I)KHBII‘/'I u

HGHOHBH)KHBIﬁ 6J'IOKI/I, HAKJIOHHAA IIJIOCKOCTb, IMPOCTBIC MCXAaHU3MbI B 6BITy,

Lal cooOUIaoNMecs COCYAbl, YCTPOWCTBO BOZOIPOBOJA, TMAPABIMYECKHH IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
UCIOJIb30BAHUE YIIBTPA3BYKA B OBITY M TEXHHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHBIE ~ TOJIOKEHUSI ~ MOJIEKYJSIPHO-KMHETHYECKOH  TEOpHUM  CTPOEHUS

2.1 BeuiecTBa. Mojenu TBEPIOTo, KUAKOTO U ra3000pa3HOro COCTOSHUM BEILECTBA.
Kpucrannuueckue u amopdHble Tena

25 JIBrkeHne dacTull BemectBa. CBA3b CKOPOCTH JBMD)KEHUS YacTUL] C

' Temneparypoil. bBpoyHoBckoe nBuxenue, mupQy3us

2.3 CMaurBaHue U KallWJUISIPHBIE SBJICHUS

2.4 TemoBoe paciiupeHue u cxxarue

2.5 TemoBoe paBHOBECHE

26 Buytpennsas sHeprus. PaGota u Temiomepenaya Kak CIOCOOBI HM3MEHEHUS

' BHYTPEHHEHN HEPrUU

2.7 Bunel Temonepenayn: TEMIONPOBOIHOCTD, KOHBEKIIMS, U3Ty4YEHUE
Harpesanne wu oxnaxaernue Ten. KoaudecTBo  TemnoTel. Y aenbHas
TEIUIOEMKOCTD:

2.8
O=am(t,—1,)
3aKOH COXpaHEHHUs DHEPrMM B TEIUIOBBIX IPOIECCAX. YPABHEHHE TEIIOBOTO
OanaHca:

2.9

O +0,+..=0
Hcnapenne m koHaeHcauus. V3MeHeHHME BHYTpEHHEH RHEPrMM B IIpoliecce
210 WCHapeHuss W KOHJAeHcauuu. KuneHue KUAKOCTH. YAenbHas TemioTa

napooOpazoBanusi: L = Q/m




2.11

Bnaxnocts Bo3myxa

2.12

[InaBnenne wu Kpucraiumsanus. II3MeHeHHMe BHYTPEHHEH OJHEpPIUMM IIpH

IUIABJICHUU U KpUCTAJIJIM3alluu. y,I[eJ'IBHaﬂ TCIJIOTA I1JIaBJICHUA:

2.13

BuyTpeHnHss dHeprus cropaHus TOIUIMBA. Y I€JbHAs TEIJI0Ta CrOPAaHUs TOIJIUBA:

q=Q/m

2.14

[Tpuniuns! paboTs! TermoBbix apuraresnei. KIT/[ teruioBoro apurarens

2.15

IIpaxmuueckue pabomol

N3mepenue ynenbHOM TEIIIOEMKOCTH METANIMYECKOIO LUIMHAPA; KOJINYECTBA
TEIUIOTHI, MOJIYyYEHHOTO BOJOM KOMHATHOW TeMmeparypbl (GUKCUPOBAHHON
MAacChl, B KOTOPYK) ONYIIEH HArpeTbld UIMHAP; KOJIUYECTBA TEIUIOTHI,
OT/IaHHOT'O0 HAarpeThbIM LMWJIMHIPOM, IOCJE OIYCKAaHMS €ro B BOJY KOMHATHOU
TeMIEpaTypbl; OTHOCHUTEJIBHOM BJIAXHOCTU BO3AYyXa; YACIbHOM TEILIOTHI
IJ1aBjieHUs Jpja. McecimenoBaHue UM3MEHEHMsT TEMIIEpaTypbl  BOJABL  IIPU
Pa3IMYHBIX YCJIOBUSX; SIBJICHHUS TEIUIOOOMEHA NPHU CMEIIMBAHUM XOJOJHOW H

ropﬂqeﬁ BOJIbI; IIponecca UCIapCHUA

2.16

Dusuueckue sA61eHUSA 8 npupode.‘ MOBEPXHOCTHOC HATSIKCHUC W KaAIUJIIAPHBIC
SABJICHUA B HPUPOAC, KPUCTAJJIBI B IIPUPOAC, NU3ITYUCHUC COJ'IHI_Ia, 3aMCpP3aHnC

BOJI0EMOB, MOpPCKHE OpHu3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa

2.17

Texnuueckue ycmpoucmea: KalWLIAPBI, IPUMEPBI UCIIOIb30BaHUSA KPUCTAJLIOB,
KUIKOCTHBIM TEPMOMETp, AATUYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBasi TypOMHA, JBUTATE]b BHYTPEHHETO

CTOPaHHUs

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

9J'IeKTpI/I38.I_II/I$I TCII. I[Ba BUJId DJICKTPUUCCKHUX 3apsa 0B

3.2

B3aumopeiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona

3.3

3aKOH COXpaHEHHS 3JIEKTPUIECKOTO 3apsiia

3.4

3J'IeKTpI/I‘-ICCKOC ITOJIC. HaHpiI)KéHHOCTB QJICKTPHUYCCKOI'0  IIOJIA. HpI/IHI_[I/IH

CYIIEPHO3UIINH IEKTPUYECKUX MoJIel (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu »snextpuyeckux 3apsaoB. JleHCTBUE 3IEKTPUYECKOTO IOJIsL Ha

QJICKTPHUYCCKUC 3apAIbl. HpOBOIIHI/IKI/I " JUSJICKTPUKHU




[TocTosiHHBIN AneKTpUYecKuil TOK. JlefcTBus 3nekTpuueckoro Toka. Cumia Toka.

Hanpsioxenue.
3.6 I =qg/t,U=A/
DNEKTPUUECKOE COIPOTUBIIEHUE. Y AETBHOE IEKTPUUECKOE COIPOTUBIICHHUE:!
3.7 R =pl/S
3.8 3akon Oma ayis ydactka snekrpuueckon ernu: | = U/R
[TocnenoBarenpHOE COETMHEHHE POBOAHUKOB:
I,=I,: U=U,+U,: R=R +R,
3.9 [TapannensHOE COeTUHEHNUE TPOBOHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 -
CwMmelnianHble COETMHEHUS TIPOBOTHUKOB
Pabota u MmomHOCTH 25ekTprueckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoynsa — Jlenma:
2
3.11 Q=I"-R-t
312 OmpiT Opcrena. MarHuTHOE TOJIe MPSIMOTO MPOBOJHHMKA C TOKOM. JIMHMM
MAarHuTHON UHAYKIIMH
313 MarauTHOE TMOJIE TMOCTOSHHOTO MarHuta. B3aumoaeincTBHE MOCTOSTHHBIX
MarHuTOB
3.14 JleficTBHE MarHUTHOTO IT0JI1 HA POBOJHUK C TOKOM
3.15 Omnbrtel @apanes. SABnenne aneKTpoMarHuTHOM UHAYKIMU. [Tpasumno Jlenna
IIpakmuyeckue pabomul
N3mepeHne  2JIEKTPUYECKOTO  COMPOTHUBIEHUS  PE3UCTOpPA;  MOIIHOCTH
3.16 ANEKTPUUYECKOTO TOKA; pabOTHI AIIEKTPUIECKOTO TOKA.

HccnenoBanne 3aBHCUMOCTH  CHJIBI TOKa, BO3HHUKAIOIICTO B IIPOBOAHHKE
(pCSI/ICTOpBI, naMnqua), OT HAIIPAKCHHA Ha KOHLIAX MPOBOJHHKA; 3aBUCUMOCTU

COIMPOTUBJICHHUA OT JJIMHBI IIPOBOJHHWKA, INIOMAAN €0 MOINCPEYHOro CCUCHUA U




YACIBHOTO COMTPOTUBJICHHA.
HpOBepKa mpaBujia JJIA 3JICKTPUYCCKOI'O HAIPSXKCHUA IIPH IIOCICA0BATCIIBHOM
COCAUHCHHHN IIPOBOJHUKOB; IIpaBuJia JIA CHJIBI JJICKTPUYCCKOIO0 TOKa IIpH

napayuieIbHOM COSAMHEHUH TPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Quzuueckue sa61eHUs 6 nNpupode: DIEKTPUUYECKUE SBIEHUS B aTrMocdepe,

3.17 ANEKTPUYECTBO KHUBBIX OPTAaHM3MOB, MATHUTHOE TOJIe 3eMJIH, TP MOTIOCOB,
POJIb MArHUTHOTO TIOJIS TS KM3HK Ha 3eMiie, TOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: SIACKTPOCKOI, aMIepMeTp, BOJIBTMETP, peocTarT,
CUETUYMK  DIIEKTPHUYECKOHW  SHEPTHH,  DIICKTPOOCBETHTEIbHBIC  MPUOOPHI,
3.18 HarpeBaTelbHbIE ANEKTPONPUOOPEI (mpumepsr), ANIEKTPUYECKUE
NPEJOXPAHUTEIH, DJIEKTPOMATHUT, 3JICKTPOJBUIATE]Ib IOCTOSIHHOTO TOKAa,
TeHEepaTOp MOCTOSIHHOTO TOKA
3.19 DnexkTpoMarHuTHbIE BOJIHBL. [1Ikana 3JeKTpOMarHUTHBIX BOJTH
3.20 JlydeBast Mmojienb cBeta. [IpsMoIrHEHOE pacpoOCTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaino
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Jlucniepcus cBeTa
3.4 Jlunza. Xon myueit B nun3ze. POKyCHOE paccTOsHKME JUH3bI. OnThueckas cuiia
' mun3el: D = 1/F
3.25 I'ma3 kak ontudeckas cucrema. Onruyeckue mprudopbI
Ipaxmuueckue pabomul
N3mepenue onTudeckoil CUibl coOMparomiel JUH3bI; (OKYCHOTO pPacCTOSHUS
coOuparomield JMH3Bl (1O CBOWCTBY paBEHCTBA pPa3MEpOB IMpeaMmeTa U
M300pakeHMsl, KOraa MpeAMET PachoyioKeH B IBOMHOM (oKyce), MoKazaTens
3.26 MIPEeIOMJIEHHUS CTEKJIA.
HccnenoBanue cBoiicTBa M300pa)KeHHsI, MOTYYEHHOTO C TIOMOIIBIO COOMparoieit
JUH3bI;, W3MCEHCHHS (OKYCHOTO pACCTOSIHHMSI JIBYX CIIO)KCHHBIX  JIHH3;
3aBHCHMOCTH YTJIa MPEIOMJICHHS CBETOBOTO Jyda OT yIJia MaJeHUs Ha TPaHUIle
«BO3JTyX — CTEKIIO»
3.97 Qu3zuueckue seneHuss 6 npupode: 3armenuss ConHna u JlyHbl, 1BeTa Tel,
' ONTUYECKUE SIBJIEHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoticmea: OYKH, TIEPUCKOI, (oToammapar, ONTHYECCKHE
' CBETOBOJIbI
4 KBAHTOBEBGIE ABJIEHUA




PagnoaktuBHOCTh. Anb(da-, Oeta-, ramma-uznydyenus. Peaknum anbda-u Oera-

4.1
pacmana

4.2 OmneiTel Pe3epdopaa no paccesuuro anbda-vyactuil. [InanerapHas Moaens aroma

4.3 CocraB atromHoOro siipa. M3otomnsl

4.4 [Tepuon monypacnaaa aTOMHBIX SAEp

4.5 SnepHbie peakiyy. 3aKOHBI COXPAHEHUS 3apSA0BOTO M MAaCCOBOTO YUCEI
Qusuueckue s61eHUs 6 nNpupode: E€CTECTBEHHBIM PaaUOAaKTUBHBIA (oH,

4.6 KOCMHUYECKHE JIy4d, pPaJUOAKTUBHOE W3JIyU€HHUE MPUPOJIHBIX MHUHEPAJIOB,
JEHCTBHE PAAMOAKTUBHBIX U3JIy4YCHUN HA OPraHU3M YeJI0BEKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKOI, MHAUBUIYaAIbHBIN 103UMETp, Kamepa

Bunbcona, simepHas s3HEpreTrka




YYEBHO-METOJNYECKOE OBECNEUEHHME OBPA3OBATEJILHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA
8 KUIACC

®dwusnka, 8 kiacc (6a3oBwiii ypoBens) // [leperimkun V.M., UBanos A.1. AO
«M3narensctBo [IpocBemenue», 2023 r.

9 KIIACC

dusuka, 9 xknace (6azoBbiii ypoBeHb) // [lepoiikud .M., I'ytauk E.M., IBanoB
A.N., ITerpoBa M.A. AO «13narensctBo IIpocBemienue», 2023 r.

METOINYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA
8 KUIACC

1. ®enepanbHblil ['ocy1apcTBEHHBII 00pa30BaTEIbHBIN CTAHAAPT OOIIETO
obpazoBanus (PI'OC O0O). - M.: IIpocseuienue, 2021 r.

2. [IpuMepHBbIe MpOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHus. - M.:
[Ipocsemenne, 2021 r.

3. Kupuk JLLA., ®usuka-8, caMoCTOsTEIbHbIE U KOHTPOJIbHBIE paOOThI. — M:
«Hnexcay», 2014 r.

9 KJIACC

1. ®enepanbHblii ['ocymapcTBEHHBIN 00pa30oBaTENbHBIN CTAHIAPT OOIIETO
obpazopanus (PI'OC O0O). - M.: IIpocsemienne, 2021 T.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

8 KUIACC

1. bubmmoteka — Bc€ mo npeamety «Dusnkay. — Pexum gocryna:
http://www.proshkolu.ru

2. BuneoomnsITel Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

3. Enunas xomexiuys nudpoBeIX 00pa30oBaTelIbHBIX PecypcoB. — Pexxum gocryma:
http://school- collection.edu.ru

4. nTepecHble MaTepHalibl K ypoKaMm (PU3UKK IO TeMaM; TECTHI 110 TeMaM;
HarJIsIHbIe TocoOust K ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru



5. [ludpossie 0OpazoBaTenbHBIC pecypchl. — PexxuMm qoctyma:
http://www.openclass.ru

6. DyeKTpoHHbIC Y4eOHUKH 10 pusuke. — Pexxum nocryna: http://www.fizika.ru
9 KJIACC

1. BumeoonsiThl Ha ypokax. — Pexxum noctyma: http://fizika-class.narod.ru

2. Enunas komnekius nudpoBeIX 00pa3oBaTebHBIX PECypCcoB. — Pexxum pocryma:
http://school- collection.edu.ru

3. aTepecHbie MaTepralibl K ypoKaM (PH3HKH 110 TEMaM; TECTBI 110 TEMaM;
HarIsaHbIe TOCOOMs K ypokaM. — Pexxum foctyma: http://class-fizika.narod.ru

4. Iludpossie 00pa3oBaTelibHbIC peCcypchl. — PexxuM gocTyma:
http://www.openclass.ru

5. DiekTpoHHBIC y4eOHUKH 10 (u3uKe. — Pesxkum noctyna: http://www.fizika.ru
6.lucrannmonnas mkoa Ne368 http://moodle.dist-368.ru/ OTkphITHIH Ki1acc.
CereBoe oOpasoBarenbHOe coodmecTBo. http://www.openclass.ru/node/109715
7. Enunas Komiekuus






