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INIOAACHUTEJ/IBHASA 3AIIMCKA

Pabouass mporpamma kypca «®wusmka» [ 7-9 KjmaccoB (zanee IO TEKCTy - MporpamMma) sIB/ieTCsl KOMITOHeHTOM OCHOBHOM
obpa3oBaTe/ibHOM TTPOrpaMMbl OCHOBHOTO 0011iero o6pazoBanust MAOY COIII Ne 1 «ITomgopym».

[Tporpamma pa3pabotaHa Ha OCHOBe TpeOOBaHMIA K pe3ysbTataM ocBoeHHss OCHOBHOM 0Opa3oBaTesbHOM MPOrpaMMbl OCHOBHOTO OOIIIero
obpa3zoanuss MAOY COII Ne 1 «IToscdopym» € yueToM IporpaMm, BK/TFOUEHHBIX B €€ CTPYKTYPY.

[Tporpamma cootBeTcTBYyeT TpeboBaHusIM @PefepasbHOrO TOCYJAapCTBEHHOTO 00pa30oBaTe/IbHOTO CTaHJapTa OCHOBHOTO —0OIIiero
obpa3oBaHusi U obecrieurBaeT JOCTHKeHUe TJIaHUPYeMbIX pe3y/bTaToB ocBoeHHsi OCHOBHOM 0Opa3oBaTe/bHOM MporpaMMbl OCHOBHOTO 0011[ero
obpasoBanusit MAOY COIII Ne 1 «ITosmdopym».

Copiep>kaHue TIporpamMMsl 1o u3MKe HarpaBaeHO Ha (OPMUPOBaHME ecTeCTBeHHO-HayyHOW TPaMOTHOCTH OOyuaroIyMxcsi U OpraHu3alj|io
n3yueHus: (PU3MKU Ha [IeSTeTbHOCTHOH OCHOBe. B miporpamMme mo (u3uMKe YUHUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO Tpe/iMeTa B peanu3alidu
tpeboBanuit ®I'OC OOO K TIaHUPYeMbIM JUUYHOCTHBIM M MeTarpeJMeTHbIM pe3y/abTaTaM OOyueHHUs, a TakKKe MeXKIpeJMeTHbIe CBSI3U
eCTeCTBeHHO-Hay4YHbIX Y4eOHbIX TIpeIMETOB Ha YPOBHE OCHOBHOTO 00111ero o0pa3oBaHusl.

[TporpamMa 1o ¢u3MKe ycTaHaBAMBaeT pacrpezesieHre yueOHOro MaTepuasa 1o rojam obyuenus (1o Kjaccam), Tipe/jiaraeT MpUMepHYIO
TM0C/IeZI0BaTe/IbHOCTh M3YUeHHs] TeM, OCHOBAaHHYIO Ha JIOTHKe Ppa3BUTHs TPeAMETHOTO COJep)KaHWs M y4éTe BO3PACTHBIX O0COOEHHOCTeM
00yJaroIuXxcsl.

[TporpamMa 1o ¢u3rKe pa3paboTaHa C 1[eJIbI0 OKa3aHHsI MeTOJUUeCKOM TIOMOIIM YUUTeNI0 B CO3/laHuK paboueii mporpamMmMsl 1o yue6HOMY
ripeMeTy.

dusmKa sBISeTCS CUCTeMO0OPAa3yIOIIUM [/l eCTeCTBeHHO-HayUHbIX yueOHBIX TIPeZIMeTOB, MOCKO/bKY (hr3Uueckue 3aKOHBI JieKaT B OCHOBe
TIPOIIECCOB U SIBJIEHWH, M3yuaeMbIX XUMHel, Ouosoruedd, actpoHomuedl U (u3nueckodl reorpadueil, BHOCUT BK/aJi B €CTeCTBEHHO-HAYUHYIO
KapTUHY MHUPA, TIPeAoCTaBseT HarboJiee sicHble 00pa3iibl IPUMeHeHHst HAyYHOTO MeTOo/ia MO03HAHUS, TO eCTh Crocoba MmoyiyyeHus: JOCTOBePHBIX
3HaHWM 0 MHUpe.

OpHa U3 riaBHBIX 3a7iau Gu3nueckoro obpa3oBaHusi B CTPYKType obiiiero obpa3oBaHusi COCTOUT B (hOPMUPOBAaHUU eCTeCTBEHHO-HayuHOU
rPaMOTHOCTH U MHTepeca K HayKe y 00yuaromuxcsi.

W3yuenne ¢usukd Ha 0a30BOM ypOBHe TIpeAriosaraeT OB/aJieHWe CJIeIVIOIMAMH  KOMIIETEHTHOCTSIMH, XapaKTepU3YIOIMMU
eCTeCTBeHHO-Hay4YHYI0 IPaMOTHOCTb:

® HAy4YHO OOBSCHSITH SIBJIEHUS;
e OlLIeHMBaTh U NTOHUMaTh OCOOEHHOCTH HAYYHOTO UCCIeZIOBaHUS;
® UHTepHpeTHMpPOBaTh JAHHbIE U UCII0/Ib30BaTh HayuHble [0Ka3aTeabCTBa /15 OTy4YeH s BbIBO/IOB.



Llenu m3yueHus: (GU3MKA Ha YpOBHe OCHOBHOTrO 00iero obpa3oBaHusi orpejerneHbl B KoHLeNuu mperojaBaHus yueOHOTro rpegMeTa
«®u3uka» B oOpa3oBaTenbHBIX opraHusanusx Poccuiickoit ®ezepanuy, peanu3yOIMX OCHOBHBIE 00I11e00pa3oBaTe/ibHbIe TPOrPaMMB,
yTBep>KAEHHOH pertenueM Koseruu MunucrepctBa nipocBeltjeHnst Poccutickoit @epeparyu (potokosn ot 3 gekabpst 2019 r. Ne I[TK-4BH).

Henu usyuyenus Gpusuku:

rnpuobpeTeHre HWHTepeca W CTpeM/ieHUsi OOyuaroIMXcsi K HayYHOMY W3YUeHHIO TIPUPOJbl, Pa3BUTHe WX MHTE/JIEKTYalbHbIX U
TBOPYECKUX CITOCOOHOCTeN;

pa3BUTHe TIPe/ICTaB/IeHn 0 HAyYHOM MeTo/ie T03HaHUs ¥ (OpMUPOBaHKe UCC/Ie/J0BaTeIbCKOT0 OTHOIIIeHHsI K OKPY’KatoIUM SIBJIEHHUSIM;
(hopMHUpOBaHKe HAyYHOTO MHPOBO33peHHsI KaK pe3y/bTaTa U3yudeHHsi OCHOB CTPOeHUs MaTepuH U (yH/laMeHTaIbHbIX 3aKOHOB (PU3UKHY;
(hopmMUpOBaHUe TIpe/iCTaB/IeHH 0 PO HU3UKH /IS pa3BUTHS IPYTHUX eCTeCTBEHHBIX HayK, TeXHUKU U TeXHOJIOTU;

pa3BUTHe TIPE/ICTAaBI€HUN 0 BO3MOXHBIX cepax Oymyiiei mpodecCHOHaNbHON JesITeTbHOCTU, CBSA3aHHOW C (DU3MKOM, TOATOTOBKA K
JanbHeleMy o0yueHHWIo B 3TOM HarlpaB/IeHUH.

MocTxeHne 3TUX Liesiell IporpamMMbl o (r3vKe Ha YPOBHe OCHOBHOTO 00IIero o6pa3oBaHusi 00ecrieunBaeTCsi PelieHrueM CreyIomnx

3ajau:

Yaca

npuobpeTeHre 3HAHUM O JUCKPETHOM CTPOEHHH BelleCTBa, O MeXaHUUeCKUX, TeIJIOBBIX, 3/IeKTPUUeCKHUX, MarHUTHbIX U KBAHTOBBIX
SIBJIEHUSIX;

nprobpeTeHre YMEHUN OIMMChIBaTh M O0BSCHATH (hU3UUeCKHe SIBJIEHUs C UCTI0/Tb30BaHUEM TIO/TyUeHHBIX 3HAHUM;

OCBOEHME MeTO/IOB pellleHHs TPOCTeMIINX pacuéTHbIX 3a/lad C UCTo/b30BaHUWEM (GU3WUeCKUX Mojesiel, TBOPUeCKUX W
MIPAaKTUKO-OPUEeHTUPOBAHHBIX 3a/1ay;

pa3BUTHe yMeHHI Hab/r0/1aTh IPUPOAHBIe SIBJIEHUS U BLITIOMHATE OMBITHI, JabopaTopHbIe paboThl M KCIIepUMeHTa/lbHbIe HCC/Iel0BaHUs
C UCTI0/Tb30BaHUEM U3MepHUTe/IbHBIX PUOOPOB;

0CBOeHMe TIPUEMOB paboThI ¢ HHGOPMalel GU3NUECKOro Co/iepKaHusl, BKIFOUast MHGOPMAIIUI0 O COBPEMEHHBIX JOCTIKEHUSIX (DU3UKH,
aHasIM3 ¥ KpUTHUeCKOoe olleHWBaHWe WH(OopMaLvy;

3HAaKOMCTBO €O cpepamMul NpodecCrOHaNTbHOMN JesiTe/IbHOCTU, CBSI3aHHBIMU C (PU3UKOM, U COBpeMeHHBbIMU TeXHOJIOTHSIMH, OCHOBAaHHBIMU
Ha JOCTWKeHUsIX (pU3nueCcKor HayKu.

Ha u3yuenue ¢u3suky (6a30BbIli YPOBEHB) HAa YPOBHE OCHOBHOTO 001jero obpa3oBaHust 0TBOAUTCS 238 vacoB: B 7 kyacce — 68 yacoB (2

Helemo), B 8 Kkmacce — 68 wyacoB (2 uyaca B Hememwo), B 9 kmacce — 102 uaca (3 uaca B HeJenro).

ITpensiaraeMelii B mporpamMMe 110 ¢GH3MKe MepeueHb 1ab0paTOPHBIX PaboT M OIBITOB HOCUT PeKOMeH/jaTe/IbHbIM XapaKTep, YUUTesb Je/laeT
BBIOOD TIpOBeJieHHs1 1TabOpaTOPHBIX PabOT M OIBITOB C YUETOM WHMBHYyalbHBIX 0COOEHHOCTeH 00ydJaroIuxcs, CIHMCKa IKCIIePUMEeHTaTbHBIX
3a/IaHUM, TIpe/ilaraeMbIX B paMKaX OCHOBHOT'O TOCYZIapCTBEHHOT0 9K3aMeHa 10 (pH3MKe.



COJEPXAHUME OBYYEHUSA
7 KIIACC

Paszpen 1. ®u3uka u eé posib B N03HAaHMHU OKPY)KaKILero Mupa.

®du3uKa — HaykKa o rpupofe. fABneHus npuposl. @usnueckue siBjieHUs: MeXaHUUeCKue, TeljioBble, 3/IeKTpUYeCKre, MarHUTHbIe, CBETOBBIE,
3BYKOBBIe.

du3nueckre BeTMUMHEL V3MepeHue ¢usnuecknx BemunH. Pusnueckrie npubopsl. [TorpemrHocTs n3Mepennii. MexxyHapoiHasi cCTeMa
eIVHMLI.

Kak ¢u3vka u [pyrve ecreCTBeHHble HayKU HW3yuyalOT NMpUpoAy. EcTecTBeHHO-HayuHbId MeTOJ, TIO3HaHUs: Hab/o/eHue, TOCTaHOBKA
Hay4YHOTO BOTIPOCA, BbIIBMKEHUEe TMIIOTe3, SKCIIePUMEHT T10 MpPOBepKe TUIoTe3, o0bscHeHWe HabsiojaeMoro siBfeHus. Omnucanve Gy3nyecKux
SIBJIEHUM C TTOMOILbI0 MO/IesieH.

Jemoucmpayuu.

1. MexaHunuecKkue, TeIJIOBble, 37IeKTPUUYeCKre, MarHUTHbIe, CBETOBbIE SIBJIEHUS.

2. ®usuueckre MpubOPLI U TpoLieIypa MpsIMbIX W3MepeHUi aHa/IorOBbIM U LIM(POBLIM MTPUOOPOM.

JlabopamopHble paGombl U ONbIMbL.

Ormpe/iesieHre TIeHBI e/IeHus [IKa/Tbl H3MepPUTeILHOTO prbopa.

V3mMepeHue pacCTOSIHUM.

V3mepeHue 06bEMa KUAKOCTH U TBEPZOTO Tea.

OripeziesieHrie pa3MepoB MaJjIbIX Tell.

V3mepeHue TeMIiepaTypbl IIPY MMOMOLLM )XUAKOCTHOIO TePMOMeTpa U laTuyMKa TemMrepaTyphbl.

[TpoBeaeHue vccie[0BaHUS 10 TTPOBEPKE TUIOTe3bl: AaTbHOCTD TI0/IETa [IIapUKa, MYL[eHHOT0 TOPU30HTA/ILHO, TeM 0osblile, ueM OosbIie
BBICOTA ITyCKa.

Paspgen 2. [lepBoHauaibHbIe CBe/JeHUs 0 CTPOEHUH BellecTBa.

CrpoeHue BelljeCcTBa: aTOMbI U MOJIEKYJIbl, UX pa3Mmepbl. OMBIThI, JOKa3bIBaIOIUe JUCKPETHOe CTPOeHUe BellleCTBa.

[BwkeHune yacTull BelljecTBa. CBsi3b CKOPOCTH /IBW)KEHHUsI UaCTUL] C TeMIepaTypoil. bpoyHoBcKoe fBrkeHue, auddysus. B3anmopelicteue
YaCTUL| BelljeCTBa: NPUTSDKeHVe U OTTa/IKUBaHue.

ArperaTHble COCTOSIHUSI BellleCTBa: CTPOEHHWe ra3oB, >KUJKOCTeN U TBEPAbIX (KPUCTa/UIMUECKHX) Tesl. B3auMoCBA3b MeXx[y CBONCTBaMHU
BeIIIeCTB B Pa3HBIX arperaTHbIX COCTOSIHUSIX M MX aTOMHO-MOJIEKY/ISIPHBIM cTpoeHreM. OcoOeHHOCTH arperaTHbIX COCTOSTHUMN BOJBI.

emoncmpayuu.

1. HabmomeHre 6pOYHOBCKOTO ABUKEHMUS.

2. Habmopenue auddy3un.
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3.

Ha6JII-O,IIEHI/Ie HBHEHHﬁ, O61:HCHFII-OI_L[I/IXCH TMPUTAXKEHHWEM WU/IW OTTA/IKUBAHHWEM UdCTHIL] BelljeCTBa.

JlabopamopHble paGombl U ONbIMbL.

1.
2.
3.

OreHka AiamMeTpa aToMa MeTOZIOM PsiZIoB (C MCIoJ/ib30BaHueM (oTorpaduii).
OnbIThI IO HAO/THO/IEHUIO TETIJIOBOTO PACIIMPEHUS Ta30B.
OnbIThl IO 0OHAPY)KEHUIO [IeNCTBUSL CHJT MOJIEKY/ISIPHOTO TIPUTSDKEHHSI.

Paspgen 3. /IB)keHne U B3auMO/ieliCTBHUE TeJl.

MexaHnnueckoe ABwkeHHe. PaBHOMepHOe U HepaBHOMepHOe JBrKeHue. CKopocTb. CpesiHsss CKOPOCTb IIPU HEPaBHOMEDHOM [IBHKEHMH.
PacuéTt nyty ¥ BpeMeHU JBYKeHUs!.

SIBnenue vHepLMu. 3aKOH MHepLuK. B3aumogzelicTBre Tes Kak MpUYKMHA U3MeHeHHUsI CKOPOCTH JIBWKeHUs Tesl. Macca Kak Mepa MHepTHOCTH
tesna. [InoTHOCTE BerecTBa. CBsI3b TVIOTHOCTU C KOJIMYECTBOM MOJIEKY/T B elMHHLIe 00BEMA BelecTBa.

Cunsla KaK xapakTepuCTHKa B3auMogelcTsrs Ten. Cuia yrpyrocty U 3akoH I'yka. M3mMepeHue cyjbl € IOMOIIBIO AMHaMOMeTpa. fIBieHue
TATOTeHUs1 U cuia TsbkecTH. Cuila TSDKeCTH Ha Jpyrux IyiaHetax. Bec Tesna. HeBecomocTs. Crio)keHHe CHj, HarpaB/eHHbIX [0 OZHOM MPSIMOU.
PaBHogelicTByrOIas cuil. Cuita TpeHUs. TpeHue CKO/Ib)KeHUsl U TpeHKe TIOKos1. TpeHre B IPUPO/ie U TeXHUKe.

Jemoucmpayuu.

ok W=

HabnroieHre MexaHUUeCKOTO JIBV)KEHUS Tesla.

Vi3MepeHre CKOPOCTU MIPSIMOJIMHEIHOTO IBUKEHUSI.
HabntoeHue siBieHUs] UHEPLIWU.

HabntoieHre u3MeHeHUs1 CKODOCTHU TIPU B3aUMO/IeNCTBUM TeJl.
CpaBHeHHe MacC 10 B3aUMO/IeMCTBHUIO TeJl.

CroykeHUe CHJI, HAarlpaB/IeHHBIX TI0 OJTHOM TIPSIMOM.

ﬂaﬁopamopnble pabombl u onbIMbl.

—_
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OnpepeneHrie CKOPOCTH PaBHOMEPHOTO JIBMKeHHs (1lIapHKa B )KUJKOCTH, MO/Ie/IU 3IeKTPUUeCKOro aBTOMOOU/IS U Tak Jjanee).
OrmpefesieHre cpejHel CKOPOCTU CKOJTbKeHUsI OpyCcKa WY IIapyKa 110 HaKIIOHHOM TIOCKOCTH.

Ormpe/iesieHre TVIOTHOCTY TBEPZIOTO TeJia.

OnbIThI, IEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTsbkeHUs (AedhopMalivu) NpyKUHbBI OT MPUI0KEHHOW CUJTBL.

OnbIThI, 1EMOHCTPUPYIOIIME 3aBUCUMOCTh CHJTbl TPEHUSI CKOJIbXKEHHsI OT Beca TeJla M XapaKTepa COTIPUKACAIOIIUXCsl TTIOBePXHOCTeM.

Pa3,qen 4. 1aB/ieHHUe TBEP/bIX TeJI, )KUAKOCTEH U ra3oB.

Haenenrie. CriocoObl yMeHbIIIEHWS] W yBelMUueHUsl faBieHus. [laByieHWe ra3a. 3aBUCHMOCThb JIaB/IeHUS Ta3a OT 00bEMa, TemrepaTyphl.
[Tepenaua maBaeHus: TBEPABIMU TeJIaMH, )XUAKOCTAMU U ra3amu. 3akoH [lackans. [THeBMaTHUeCcKue MallvHbl. 3aBUCUMOCTb JIaBJ€HUS KUJKOCTH
ot ryounsl. ['uapoctatrueckuit mapazokc. Coobirjaromiyecst cocyasl. 'upaBidueckyie MeXaHu3Mbl.



ATmocdepa 3emu u atmocdepHoe faBieHue. [IpUUMHBI CyIleCTBOBaHUs BO3AYIIHOM 000m0uku 3emsu. OnbiT Toppuuesii. M3mepeHue
aTMoc(epHOro ZAaBjieHUsl. 3aBUCUMOCTb aTMOC(EepPHOro [aBjieHHs OT BBICOTBI HaJ ypoBHeM Mops. IIpubopsl A m3mepeHusi aTMoc(hepHOro

JlaBJIeHUsI.

[eiicTBUe >XUAKOCTA M rasa Ha MOTPyKEHHOe B HUX Teso. BelTankuBatoias (apxvmezioBa) cuia. 3akoH Apxumena. IlnaBaHue Ter.
BoszpyxomnnaBaHue.

emoncmpayuu.

1. 3aBUCHUMOCTH [jaBjieHUs ra3a OT TemIeparypsl.

2. Tlepenaua faByieHUs XKUIKOCTbIO U Ta30M.

3. Coobiaroliyecs: CoCy/bl.

4. T'mppaBnruecKuil mpecc.

5. TlposiBneHue felicTBUs aTMOC(HEPHOTO [jaB/IeHusl.

6. 3aBUCHMOCTb BBITAJIKUBAIOLL[EH CH/IBbI OT 00bEéMa MOTrPYKEHHOM YacTH TeJla U TFIOTHOCTU JKUJKOCTH.

7. PaBeHCTBO BbITa/KMBAIOLLel CUJIbI BECY BBITECHEHHOM >KUJKOCTH.

8. Ycsi0oBue NaBaHus Tesl: /laBaHUe WY TIOTPYKeHHe Tesl B 3aBUCMMOCTU OT COOTHOILIEHUS TJIOTHOCTEH Tesa U >KUJKOCTH.

JlabopamopHble paGombl U ONbIMbL.

1. WccnenoBaHue 3aBUCMMOCTU Beca Tefla B Bojie OT 00bEéMa MOrpyKEHHOM B KUAKOCTh UacTH TeJia.

2. OrpepeneHue BbITaTKUBAIOLLEN CUJIbI, JeMCTBYIOLe Ha Te/o, MOTPY>KEHHOE B )KUJKOCTb.

3. TIpoBepka He3aBUCUMOCTH BBITAJKUBAIOILEN CUJIbI, IeMCTBYIOLLEH Ha TeJlo B )KUJKOCTU, OT MacChl Tena.

4. OnbIThI, 1eMOHCTPUPYIOIIYE 3aBUCHMOCTh BBITA/IKMBAIOIIEN CHUJIBI, I€HCTBYIOIIEN Ha TeJI0 B XXKUAKOCTH, OT 00BEMA IMOTPYKEHHOU B

JKUJIKOCTb UaCTH TeJla U OT TJIOTHOCTU XKUJKOCTH.
5. KoHcTpyrpoBaHue apeoMeTpa WM KOHCTPYHMPOBaHUE JIOJKU U OTpefiesieHre eé Tpy30I0bEMHOCTH.

Pa3pen 5. PaGoTa 1 MOIHOCTH. JHEPIrHs.

MexaHuueckasi paboTta. MOIITHOCTb.

[TpocTble MeXaHU3MBI: pbluar, 0JI0K, HAKJIOHHAs TIJIOCKOCTh. [IpaBUIO0 paBHOBecUst phluara. [IppMeHeHHe TpaBWia PABHOBECHS pbiuara K
6/10Ky. «30/10TO€ TIpaBU/I0» MeXaHuku. KIT/] mpocThix MexaHHU3MOB. IIpocThie MeXaHHW3MbI B OBITY U TEXHHKE.

MexaHuueckast s3Heprusi. KuHeTrueckasi ¥ TioTeHIMa/lbHasi SHeprusi. [IpeBpallieHre OZHOTO BU/la MeXaHWUeCKOW SHepruu B Apyrou. 3akoH
COXpaHeHH!s SHePTUM B MeXaHHUKe.

emoncmpayuu.

1.

[TprMepBI MPOCTHIX Me@XaHHU3MOB.

JlaGopamophble paGombl U ONbIMbL.



OnpepeneHvie paboThbl CUIIbI TPEHUS TIPU PaBHOMEPHOM [IBMXKeHHH TeJjla 10 TOPU30HTa/IbHOW TTIOBEPXHOCTH.
VccnepoBanue yci0BrY PaBHOBECHS pblyara.
N3mepenue KIT/I Hak/IOHHOM TUIOCKOCTH.
. VI3yueHue 3aKOHa COXpaHeHUs1 MEXaHUUECKOU SHePruu.
8 KI/IACC

Pazgen 6. TensioBble sAB/I€HUS.

OcHOBHBIE TO/IOKEHUS] MOJIEKY/ISIPHO--KWHEeTUYeCKOW TeOpUM CTpOeHMs BelllecTBa. Macca M pa3Mepbl aTOMOB U MoOseKy/. OIbITh,
MO/ITBEP>K/JAIOL[1e OCHOBHbIE TI0JI0’KEHUSI MOJIEKY /ISIPHO-KUHETUUECKOU TeOpHH.

Mogenu TBEPZAOrO, >KUAKOTO U ra3000pa3HOro COCTOSIHUM BelrjecTBa. Kpucranmueckue U amopgdHbie Tena. OObsiCHEHUe CBOMCTB ra3os,
JKUJKOCTe U TBEPABIX Te/l Ha OCHOBE TOJIOKEHUM MOJIEKYJISIPHO--KMHeTHYeCKOW Teopyy. CMauMBaHMe W KalWUIpHble siBjleHUs. TerioBoe
pacIlvpeHue U cxKaTue.

Temmneparypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIJIOBOTO ABW)KeHUs YacTull. BHyTpeHHsist 3Heprus. Criocobbl W3MeHeHUs] BHYTpeHHe
3Hepruu: Teriornepe/iaua v coBepilieHre paboThl. BU/bl Tersionepeaun: TeroNnpoBOJHOCTb, KOHBEKLUS, U3/TyueHHUe.

KosmuecTBo TerioThl. YzenbHas TeIIOEMKOCTh BelljecTBa. TeryiooOMeH W TeryioBoe paBHOBecHe. YpaBHeHHe TeIIoBoro OasaHca.
[1naBreHrie W OTBepeBaHHe KPHCTA/UTMYECKUX BeIIeCTB. Y/e/bHas TeruyioTa TulaBieHus. [lapooOpa3oBaHue ¥ KoHAeHcanws. VicrmapeHue.
Kurnenue. Y jenbHasi TersioTa rnapoo0bpa3oBaHusi. 3aBUCHMOCTb TeMIlepaTyphl KUTIeHUsI OT aTMOC(HepHOT0 /JaB/IeHusl.

BriaxxHoCTh BO34yXa.

OHeprus TOIUIMBa. Y Jje/lbHasi TeIioTa CrOpaHus.

[MpunIMnBl paboTh! TeryioBbix Aurateneit KIT/I TerioBoro apuratesisi. TerioBbie IBUTATeH U 3allldTa OKPY)KAOILEH Cpe/ibl.

3aKOH COXpaHeHUs U MpeBpalljeHrs SHepruu B TeIUIOBbIX IpoLjeccax.

demoncmpayuu.

HabnoeHre 6pOyHOBCKOTO JABUKEHMUS.

Habnronenue qudbdy3um.

HabsmrofieHue siBfieHH# CMauMBaHUS U KaNW/UISPHBIX SIBJIEHUH.

HabntoieHue TeroBOro paciiupeHus Tejl.

Vi3MeHeHue aB/ieHUs ra3a Mpyu W3MeHeHUU 00bEMa 1 HarpeBaHUU WU OXJIaXKIeHUH.
IIpaBuia usMepeHust TeMIlepaTyphbl.

Buppl Terionepesauu.

OxJyta>kJieHre TIpY COBepIIeHUH PabOoThI.

HarpeBaHue mnpu coBepiiieHUH Pab0Thl BHEIIIHUMU CH/IAMHU.
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10. CpaBHeHUe TeryI0EMKOCTel pa3/InYHbIX BEILleCTB.
11. HabmoieHre KUIeHusI.
12. HabnrosieHre TIOCTOSTHCTBA TEMITePATYPhI MTPU T/IaB/IeHHH.
13. Mojienu TenoBbIX JBUTATeIei.
JlaGopamophble paGombl U ONbIMbL.
OnbIThI IO 0OHAPYKEHHIO [IEUCTBUS CUJT MOJIEKY/IIPHOTO TIPUTSDKEHUSI.
OnbIThI IO BhIpAIIMBAaHUIO KPUCTA/IZIOB TTIOBAPEHHOU COJIA W/ caxapa.
OnbIThI TI0 HAbO/TIO/IEHHUIO TETJIOBOTO PaClIMPeHUst ra30B, KUAKOCTel U TBEP/bIX TeJl.
OnpezeneHue AaByieHUs BO3Jyxa B Oa/sioHe MIMPUIIA.
OnbITEI, IEMOHCTPUPYIOIIME 3aBUCUMOCTh [JaBIeHHUs BO3/lyXa OT ero 00bEMa U HarpeBaHUs WU OXJIaXKIEeHHSI.
[TpoBepKa rUroTe3bl JIMHEMHOM 3aBUCUMOCTH JIJTAHBI CTOJIOMKA YKUAKOCTH B TEPMOMETPUUYECKON TPYOKe OT TeMIlepaTyphl.
HabnoieHre u3MeHeHUs1 BHYTpeHHel SHepryu Tejia B pe3y/bTaTe Terionepesaul U paboThl BHEIIIHUX CHJL.
VccnefoBaHue siB/ieHUs TeryiooOMeHa MpU CMeIlMBaHWM X0JIOJHOW U ropsiueit BOZbl.
Ormpe/esieHre KOJTMUECTBA TETUIOTHI, TIOJTyYeHHOT'O BOZOH IPH TeIJIO0OMeHe C HarpeThbIM MeTa/THueCKUM LWTHH/POM.
. Onpesienienye yzie/IbHOU TeIJIOEMKOCTH BellleCTBa.
. NccnepoBanme npoliecca vcriapeHust.
. OnipesienieHrie OTHOCUTENBHOM BIaKHOCTH BO3/yXa.
13. OnipefienieHrie yienbHOW TETIOTHI N/IaB/IeHHUS JbJa.
Paszpen 7. DyiekTpuuyeckre 1 MarHUTHBIE ABJ/ICHUSA.
Onektpu3aiusi Tea. [IBa poja 5/1eKTpUUeCKUX 3apsfioB. B3aumopelcTBue 3apshkeHHbIX Tel. 3akoH KynoHa (3aBMCMMOCTB CHUIIBI
B3aUMO/IEMCTBUS 3apSPKEHHBIX TeJl OT BeJTMUMHBI 3apsi/0B U PAaCCTOSIHUSL MEX/y TeJlaMu).
OnexkTpuueckoe rose. Hanpssk8HHOCTD 371eKTprueckoro rnoss. [IpuHIun cyrneprnosuiLyu 3/1eKTpUUecKUX moJieil (Ha KaueCTBeHHOM YPOBHe).
Hocurenn snekTpyuueckux 3apsijoB. OJeMeHTapHbId 371eKTpudeckui 3apsifi. CtpoeHue atoma. [IpOBOAHMKA W AW3JIEKTPUKU. 3aKOH
COXpaHeHUs 3/IeKTPUYeCKOro 3apsja.
ONeKTpUUeCKUi TOK. Y C/IOBHSI CYIeCTBOBAHMS 3/1€KTPUUECKOT0 TOKA. VICTOUYHMKK MOCTOSTHHOTO TOKa. [leMCTBUSI 3/1eKTPUUECKOT0 TOKa
(TerioBoe, XMMHUYECKOe, MarHUTHOE). DJIEKTPUUECKHN TOK B )KUJKOCTSIX U rasax.
JJiekTpuyeckas Lernb. Cuia TOKa. OJIeKTpUUYecKoe HanpspkeHue. COIPOTUB/IEHWE NPOBOJHUKA. Y[e/lbHOe CONPOTUB/IEHMEe BelecTBa.
3akoH Oma fy1s yuactka Lenu. [TocienoBarensHoe U Napasuie/ibHOe CoeJUHeHUe IIPOBOAHUKOB.
PaboTa ¥ MOIL[HOCTb 3/IeKTPUUECKOTr0 TOKa. 3aKoH [koynsi—/IeH1ja. DyieKTpuueckue Liefy U oTpeOUTeNu 371eKTPUUeCKo SHepruu B ObITY.
Kopotkoe 3ambIKaHue.
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ITocTosiHHBIe MarHUTHL. B3anMoielicTBUe NTOCTOSIHHBIX MarHUTOB. MarHuTHoe rosie. MarHuTHOe Iosie 3eM/IM U ero 3HaueHue [JIsl )KU3HU
Ha 3emsie. OnbIT DpcTefa. MarHuTHOe 1oJie 3/1IeKTPUYecKoro Toka. [IpuMeHeHne 3/1eKTpOMarHuTOB B TexXHHKe. [lelicTBMe MarHUTHOIO T0JIST Ha
TIPOBOJHUK C TOKOM. DJIeKTPO/IBUraTe b IIOCTOSIHHOTO TOKA. Vcrnop30BaHue 3/1eKTpojBUraresiel B TeXHUYeCKUMX yCTPOKWCTBAxX U Ha TPAHCIIOPTe.
OnbiTbl @apajiesi. SIBneHre 371eKTpOMarHUTHON MHAYKLMU. IIpaBuno Jlenua. DsekTporeHepaTop. Criocobbl MosyyeHusi 37eKTpUUYeCcKOM
3Hepruu. J/1eKTPOCTaHLIMK Ha BO30OHOB/ISIEMbIX UCTOUHUKAX SHEPIUH.
Jemoucmpayuu.
OJIeKTpU3aLus TeJl.
[lBa pojia 371eKTpUUeCKUX 3apsifloB U B3aUMO/IelCTBUE 3apSDKeHHBIX Tell.
YCTpPOWCTBO U [leHiCTBUE 3/1eKTPOCKOIIA.
DJIEKTPOCTaTUyeCKask MUHAYKLIUS.
3aKOH COXpaHeHHUs 37IeKTPUYeCKUX 3apszoB.
ITpOBOAHUKY U JU3/TEKTPUKH.
MogenupoBaHye CU/IOBBIX TMHUM 3/1eKTPUYECKOr0 MOJIS.
VICTOYHUKY ITOCTOSTHHOT'O TOKaA.
[lercTBUS 3/1eKTPUUECKOro TOKa.
. DNIeKTpUYeCKHUH TOK B JKUJKOCTH.
. ['a30BbIi pa3psz,.
. I3mepeHue cusibl TOKa aMIiepMeTpoM.
. I3MepeHue 3/1eKTpUUeCcKOoro HarnpsKeHUs1 BOJIbTMETPOM.
. Peoctar v mMarasuH CONpOTHB/IEHUN.
. B3anMo/ielicTB1e OCTOSIHHBIX MarHUTOB.
. MozenvpoBaHue HeBO3MOXHOCTH Pas/ie/ieHus [0/IF0COB MarHUTa.
. MozenupoBaHne MarHUTHBIX 11071l ITOCTOSIHHBIX MarHUTOB.
. OneIT Opcreja.
. MarHuTtHoOe 11oj1e TOKa. J/1eKTPOMAarHur.
. [lelicTBMe MarHUTHOTO T0J1s1 HA IPOBOJHUK C TOKOM.
. DJIeKTPOBUTaTe/Ib TOCTOSTHHOIO TOKa.
. MccnepoBanue siBieHUsl 3/1eKTPOMarHUTHOW MHAYKLIUH.
. OnbITel @apages.
. 3aBUCHMMOCTb HarlpaB/leHUs] UHAYKLIMOHHOI'O TOKa OT YC/IOBUM er0 BO3HUKHOBEHMS.

LCONU AW
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25.

3neKTporeHepaTop ITOCTOAHHOT'O TOKA.

JlabopamopHble paGombl U ONbIMbL.
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9.

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbIThI TI0 HAO/TFOIEHUTO 3/IEKTPU3AI[UH Te/T UHAYKI[UEH U TIPYU CONTPUKOCHOBEHHH.

VccnenoBanue feiicTBUS 3/1eKTPUUYECKOTO T10J11 HA IPOBOJAHUKU U JU3/IEKTPUKH.

C6opka U ripoBepka paboThl 37IeKTPHUUeCKOM LIeTH MOCTOSTHHOTO TOKa.

W3mepeHue U peryimpoBaHue CUJIbl TOKA.

N3mepeHue U perympoBaHye HalpsiKeHuUs.

WccnenoBaHue 3aBUCUMOCTU CUJIBI TOKA, UAYILEr0 Yepe3 pe3ncTop, OT COMPOTUB/IEHHMS Pe3UCTOPa U HallpsKeHHs Ha pe3ucTope.
OrbITel, [AeMOHCTPUPYIOIUE 3aBUCHUMOCTb 3JIEKTPUUYECKOIO COMPOTUBJIEHUS NPOBOJHUKA OT €ro JJIMHBI, IJIOLaJy I10IepeyHoro
CeyeHUs U MaTepuaa.

[IpoBepka mpaBu/ia C/I0>KeHUs1 HaNpsDKeHUM MPU MOC/IeI0BaTe/IbHOM COeIMHEHUU IBYX Pe3UCTOPOB.

[IpoBepka mpaBu/ia J/1s1 CU/Ibl TOKA NP Napasiie/lbHOM COeZJMHEeHUN Pe3UCTOPOB.

OnpepeneHvie paboThl 3/IEKTPUUECKOTO TOKA, UYIIETO Uuepe3 Pe3uCTop.

OmnpefienieHre MOIHOCTH 3/IEKTPUUECKOT0 TOKA, BbI/Ie/IIeMOU Ha Pe3UCTope.

VccnepoBanue 3aBUCMMOCTU CUJIBI TOKA, UAYILEr0 Uepe3 aMIIOUKy, OT HalpsDKeHUs1 Ha Hel.

Onpepenenue KII/I HarpeBaTesns.

VccnenoBaHrie MarHUTHOTO B3aMMO/EMCTBUSI TOCTOSTHHBIX MarHUTOB.

M3yueHre MarHUTHOT'O TIOJISI TIOCTOSTHHBIX MarHUTOB TPY UX 00beJUHEHHH U pa3/ie/ieHn .

VccnepoBanue 1eCTBUS 37IEKTPUUECKOTO TOKA HA MarHUTHYIO CTPEJIKY.

OnbITEI, €EMOHCTPUPYIOLME 3aBUCUMOCTh CUJIbl B3aMMO/IeMCTBUS KaTYIIKX C TOKOM U MarHWTa OT CWJIbI TOKA U HarpaB/ieHUs TOKA B
KaTyLKe.

V3yyeHue ieiiCTBUSI MarHUTHOTO T10JIS1 HA IPOBO/IHUK C TOKOM.

KoHcTpyupoBaHMe U u3yueHre paboThI 3/IEKTPO/IBUTATe/IS.

N3mepenne KI1/] snekTpogBUraTelbHOM YCTaHOBKH.

OnbITbl 1O MCC/E[OBAHUIO SIBJIEHUSI 3JIEKTDOMAarHUTHOM MHAYKLMW: MCC/Ie[OBaHWe W3MEeHeHWW 3HaueHWsi U HarpaB/eHus
WH/YKLIMOHHOTI'O TOKa.

9 K/TACC
Pazgen 8. MexaHnueckue siBJIeHUA.
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Mexanuueckoe awkeHue. MarepuanbHasg Touka. CucreMa oTcuéra. OTHOCUTENBHOCTH MeXaHWUeCKOro [BWXKeHUs. PaBHOMepHoOe
NpsIMOJIMHeNHOe [BrkeHHe. HepaBHOMepHOe mnpsMmonuHelHOe [ABwkeHWe. CpefHsii M MIHOBEHHas CKOpPOCTb Tejla IIPM HepaBHOMEPHOM
JIBIDKEHUH.

YckopeHue. PaBHOYyCKOpeHHOe TIpSIMOJIMHeHOe BrxeHre. CBoboHoe nageHue. OnbIThl ['anusest.

PaBHOMepHOe [BWKeHHe T0 OKpYy)KHOCTH. [lepuiof, u uacTtoTa oOpaiieHusi. JIvHeiiHass U yrjoBas CKOpOCTU. LleHTpocTpeMuTe/bHOe
yCKOpeHmue.

ITepBbiii 3akoH HeroToHa. Bropol 3akoH Hetotona. Tpertunii 3akoH HeroToHa. [IpyHIMN cyrneprnosunuu cuil.

Cuna ynpyrocty. 3akoH 'yka. Cusia TpeHust: Cijla TPeHUs! CKOJIbKeHUs], CUJla TPeHUs TI0KO0s, Apyrve BU/bl TPEHUS.

Cuna Ts)KeCTU U 3aKOH BCEMHDHOTO TSTOTeHHs. YcCKopeHWe cBOOoAHOTO mTajeHus. [IBrkeHue rmiaHeT BOkKpyr ConHua. IlepBas
KOCMHYecKast CKOpoCcTb. HeBecoMOCTb M meperpysku.

PaBHOBecre MarepuanbHOM TOUKHW. AOCO/IOTHO TBEpJOe Teno. PaBHOBecHe TBEPZOTO Tela C 3aKPeruIEHHOW OChI0 BpaljeHus. MomeHT
cunbl. LleHTp TsKecTH.

Nmnynbce Tenna. 3meHeHve umitynbca. IMny/bc cuibl. 3aKOH COXpaHeHUsl UMITY/bCa. PeakTHUBHOe [iBU)KeHNe.

Mexannueckas paboTa ¥ MoIIHOCT. PaboTta cum TsokecTH, ynpyrocTd, TpeHusi. CBsi3b sHepruv u pabotsl. [loTeHIManbHas HePrus Tesa,
MIOIHATOI0 HaJ, ITOBEPXHOCTHIO 3eM/IM. [ToTeHIManbHas 3Heprus oxaroy npykuHel. Kunetnueckas sHeprus. TeopemMa 0 KWUHETUUECKOM SHEPrUU.
3aKoH COXpaHeHHsI MeXaHUUeCKOM SHepruu.

demoncmpayuu.

HabnroieHre MexaHUUeCKOro IBUKEHUS Tesla OTHOCUTETbHO Pa3HbIX TeJl OTCUéTa.

CpaBHeHue nyTel U TpaeKTOPUH ABW)KEHUS OJHOTO U TOT'O JKe Tesla OTHOCUTE/IbHO pa3HbIX Tesl OTCUéTa.
W3mepeHne CKOPOCTU M YCKOPEHHUs MPSIMOTMHENHOTO ABYKEHUS.

WccnenoBanue NpU3HaKOB paBHOYCKOPEHHOT'O IBUYKEHUS.

HabnroeHure BUKeHHsI TeJla 10 OKPYKHOCTH.

HabsmroeHre MexaHUUeCKUX SIBJIEHUH, TTPOUCXOSAIINX B CUCTeMe OTCuéta «Tesie)kka» 1Mpy eé paBHOMEPHOM U YCKOPEHHOM [IBIKEHUU
OTHOCHUTE/bHO KabuHeTa QU3MKH.

7. 3aBUCUMOCTb YCKOPEHUS Tejla OT MaccChl Tesla U elCTBYIOLEeN Ha Hero CUJIbI.

8. HabsogeHue paBeHCTBA CUJT TIPU B3aUMO/IeHICTBUM TeJl.

9. H3meHeHue Beca Tejia [IPU YCKOPEHHOM /[IBJKEHUMU.

10. ITepesaua nMITysIbCa IIPU B3aUMO/I€HCTBUY TeJl.

11. TIpeo6Gpa3oBaHus SHEPTUU TIPU B3aUMO/I€HCTBUH TeJl.

12. CoxpaHeHue UMITy/IbCa TIPU HeYNIPYTrOM B3aMMO/IeICTBUU.

SRR o
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13. CoxpaHeHHe UMMYy/bca Py abCOJTIOTHO YIIPYTOM B3aUMO/IeCTBUY.

14. HabntoieHre peakTUBHOTO [IBH)KEHUSI.

15. CoxpaHeHHe MeXaHUYeCKOM SHEPTHH TTPU CBOOOTHOM TIa/IeHUH.

16. CoxpaHeHHe MexaHU4YeCKOW SHEPTUU MU IBU)KEHUH TeJla Mo/ AeliCTBUEM TPY>KUHBI.
JlaGopamophble paGombl U ONbIMbL.

AW

©®N o

KoHcTpynpoBaHnue TpakTa /11 pasroHa U JjalbHelllero paBHOMEPHOTI'0 IBW)KEHHS 11apyKa WU TeJIEXKKH.

OripezienieHye cpefiHel CKOPOCTH CKOJIbKeHHs1 OpycKa WM ABI)KeHUs IIapyKa 110 HaK/IOHHOM TJIOCKOCTH.

OnpeziesieHre yCKOpeHUs Tejla IPU PaBHOYCKOPEHHOM /IBM)KEHUU 10 HAK/IOHHOW TVIOCKOCTH.

WccnenoBaHye 3aBUCHMOCTH ITyTH OT BpeMeHH TPY paBHOYCKOPEHHOM /IBI)KeHUH 6e3 Haua/lbHOW CKOPOCTH.

[TpoBepka rumnoTessl: eCay MPU PaBHOYCKOPEHHOM IBW)KeHUH 0e3 Haua/lbHOM CKOPOCTU MYTH OTHOCSATCS Kak psifi HEUETHBIX YKCEJI, TO
COOTBETCTBYIOLI[Ie IPOMEXYTKA BpeMeHHU OJJMHAKOBBI.

VWccnefoBaHye 3aBUCUMOCTH CUJIbI TDEHUSI CKOJIbXKEHHUsI OT CUJIbl HOPMAJ/IbHOTO /laBJIeHMUS.

Onpepenenre K03(pULieHTa TpeHUs CKOIbKeHUS.

OrnpepiesieHne )KECTKOCTHU MPY>KUHBL.

OmnpepeneHrie paboThI CHJIBI TPEHUSI TIPH PABHOMEPHOM JIBWKEHHH TeJla 110 TOPU30HTaIbHOW TIOBEPXHOCTH.

10 OmnpefenieHrie paboThbl CHJIBI YIIPYTOCTH NPU TIOZBEMeE TPy3a C UCII0/Ib30BaHNEM HEIO/B)KHOTO U MOJBUKHOTO O/I0KOB.

11. NI3yueHue 3aKOHa COXpaHeHUs SHEPTUH.

Pazaen 9. Mexannueckue KosiebaHus U BOJIHBI.

KonebatenbHoe apwkeHre. OCHOBHbIE XapaKTePUCTHKHM KOeOaHWIA: TepHof, YacTOTa, aMIUIMTYZAd. MaTeMaTHueCcKUd ¥ TIPY>KUHHBIA
MasTHUKH. [IpeBpaleHre sHepruy NpU Koe0aTelbHOM /IBH)KEHHH.

3aTyxatoiye KosebaHus. BeiHy/jeHHble KosebaHus. PesoHaHc. MexaHnueckue BosHbL. CBOMCTBa MexaHWYeCKuX BoJH. [IpoziosibHbIE U
TrorepeyHble BO/HBI. [IIMHA BOHBI U CKOPOCTh €€ pacripocTpaHeHust. MexaHWueckue BOJIHBI B TBEP/OM TeJjle, CelICMUYeCKHe BOJIHBIL.

3ByK. ['poMKOCTE 3ByKa U BbicOTa ToHa. OTpakeHHe 3ByKa. MIH(pa3ByK U yabTpa3ByK.

Jemoucmpayuu.

SR

HabntoneHue kKosmebaHuit Test 1o 1eHiCTBUEM CUJTbI TSDKECTH U CHJIbI YTIPYTOCTH.
HabnroneHue kKosebaHuii rpy3a Ha HUTU U Ha TIPY>KUHE.

HabsroieHre BEIHYKIeHHBIX KOyleOaHMid M pe30HaHca.

PacripocTpaHeHue NMpo/0bHbIX U MONepeuHbIX BOIH (Ha MOJeNn).

HabnroieHre 3aBUCUMOCTHY BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYeCKUi pe30HaHC.

12



JlaGopamophble paGombl U ONbIMbL.

Nk wN =

OnpeziesieHre YaCTOTHI U TIEPUO/iA KoieOaHW MaTeMaTHUeCKOT0 MasiTHUKA.

OnpeziesieHre YaCTOTHI U MIEPUO/ia KoieOaHU TIPY)KUHHOTO MasiTHUKA.

WccnefoBaHye 3aBUCMMOCTH TepUoZia KosiebaHui MOZBelleHHOT0 K HUTH TPy3a OT JJTMHBI HUTH.

WccnefoBaHe 3aBUCMMOCTH TepUozia KosiebaHui MPY>KUHHOTO MassiTHUKA OT MacChl Tpy3a.

[TpoBepka HE3aBUCUMOCTH Te€pUO/ia KO/iebaHui rpy3a, MOIBEIIIeHHOT0 K HUTH, OT MacChl rpy3a.

OnBITEI, IEMOHCTPUPYIOIIME 3aBUCUMOCTh ITePHOo/ia KoylebaH! NPYKUHHOTO MasTHUKA OT MaCChl TPy3a U )KECTKOCTH TIPY>KUHBI.
Vi3mepeHue yckopeHUsi CBODOOIHOTO TafleHusl.

Pa3nen 10. D/1eKTpOMarHUTHOE 10J1e M 3/IeKTPOMarHUTHbIE BOJIHbI.

ONeKTPOMarHUTHOe Tiojie. JJIeKTPOMarHUTHble BOIHBL. (CBOWCTBA 37€KTPOMAarHATHbIX BOJH. [llkama 5/1eKTpPOMarHUTHBIX BOJIH.
Vcrionb30BaHMe 3/1€KTPOMarHUTHBIX BOJIH [I/1s1 COTOBOM CBS3U.

OnekTpoMarHuTHasi ipupo/ia cBeta. CKOpoCTh cBeTa. BoIHOBbIE CBOMCTBA CBETa.

demoncmpayuu.

1.
2.

CBolicTBa 3/1eKTPOMarHUTHBIX BOJTH.
Bo/HOBLIe cBOMCTBA CBeTa.

JlaGopamophble pabombl U ONbIMBbL.

1.

I/I3y'[-IEHI/Ie CBOMWCTB 3JIEKTPOMATHHUTHBIX BOJIH C ITOMOIBIO MOOM/IBHOTO Te.TIe(bOHa.

Pazgen 11. CBeToBbBIe SIB/ICHUS.

JlyueBasi mozenb cBeta. Vicrounuku cBeta. [IpsimosivHeliHOe pacripoctpaHeHue cBeTa. 3atMeHusi CosiHua u JlyHbel. OTpakeHue CBeTa.
[Tnockoe 3epkasno. 3aKOH OTpakeHus CBeTa.

[Ipenomnenve cBeTta. 3aKOH IpejiomyieHUs cBeTa. [loslHoOe BHyTpeHHee OTpakeHWe cBeTa. VIcCrosib30BaHMe TII0JTHOTO BHYTPEHHEro
OTPa’KeHHs B ONTUYECKUX CBeTOBO/ax.

Jlunza. Xog nydeii B muH3e. OnTuyeckas cucreMa (hoToarirapara, MUKPOCKOIIa U Tejieckora. ['/1a3 Kak ontuueckasi cuctema. binM3opykocThb
Y [IA/IbHO30PKOCTb.

PasnoyeHue 6enoro ceera B crieKTp. OmnbiThl HetoToHa. Crio)KeHue CrieKTpasbHbIX 1[BETOB. [ucrepcus cBeTa.

demoncmpayuu.

1.

2.
3.
4

IIpsiMo/IMHelHOe pacrpoCcTpaHeHue CBeTa.

OTtpakeHue cBeTa.

[TonyueHue n306pa>keHHH B IJIOCKOM, BOTHYTOM U BBIITYK/IOM 3epKarax.
ITpenomnenue cBera.
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OnTrYecKuil CBeTOBO/.
Xop nyueit B coOuparoltei mH3e.
Xo[, my4yel B paccerBarolllel JIMH3e.
[MonyyeHvie n300pa)keHUH C MOMOIIIBIO JIMH3.
[TpuHLMN geiicTBUS oToanmnapaTa, MUKpPOCKOMA U TeecKora.
10 Mopens rnasa.
11. Pa3znoxxeHue 6esoro cBeTa B CIIEKTP.
12. TlonyueHue Gesioro cBeTa MpH CJI0KEHWH CBeTa Pa3HbIX 1[BETOB.
JlaGopamophble paGombl U ONbIMBbL.
VccnepnoBanue 3aBUCMMOCTH yIla OTpaKeHUs! CBEeTOBOTO Jiyda OT yrJjla aJleHusl.
M3yuyeHue xapaKTepUCTHK M300pakKeHus TpejMeTa B TJIOCKOM 3epKaiie.
WccnepoBaHue 3aBUCUMOCTH yIJia TIpeJIOMJ/IEHUSI CBeTOBOI'O Jiyuya OT YIVia [aJleHrs Ha FPaHuLie «BO3YX—CTeK/I0».
[MonyyeHre n3o0pakeHUH C MOMOIIBIO COOMparolIiel TMH3bI.
Onpezenenrie (OKYCHOTO PACCTOSTHUSI M ONITUYECKOUN CUJTbI COOMpATOITield JIMH3bI.
OTmBITHI 1O Pa3/IoXKeHUI0 Oes1oro cBeTa B CIIEKTP.
OnbIThI TIO BOCIIPUSITHIO 1[BETA MTPeMETOB MPHU UX HaOJII0[eHUN Yepe3 [IBeTOBbIe (DH/IbTPHI.
Paanen 12. KBaHTOBBIE SIB/ICHUSI.
OnbiTel Pesepdopza v maHetapHass Mofenb atoma. Mogens aroma bopa. Wcnyckanue u morsomjeHWe cBeta aToMOM. KBaHTBHI.
JIuHeluaTble CIIEKTPBI.
PamvoaktuBHOCTE. Asbda-, Oeta- u ramma-usmnydeHus. CTpoeHHWe aTOMHOTO siipa. Hyk/jioHHasi Mofenb aTOMHOTO siipa. VI30Tombl.
PagvioakTrBHbIe rpeBpaitieHus. [leprog nosypacraza aTOMHBIX si7iep.
AnepHble peakiyy. 3aKOHbI COXPaHeHHUs 3apsiZiloBOr0 U MacCOBOI'0 uucesl. DHeprys CBsi3U aTOMHBIX sifiep. CBA3b MacChl U SHepruu. Peakiumn
CHHTe3a U JesieHus agep. Mcrounuku sHeprum CosHLa U 3BE3],.
AnepHas sHepreTuka. JleCTBUS paJMOAKTUBHBIX U3/TYYeHUM Ha )KUBbIE OPraHU3MBI.
Hdemoncmpayuu.
CnexTpel U3/1y4eHUs U TOTJIOLLeHHS.
CneKTphbl pa3/IMyHbIX Ta30B.
CniexTp Bozgopoaa.
HabnoeHre TpekoB B KamMepe BubcoHa.
PaboTa cuéTurika MOHU3UPYIOLUX U3TyUeHU .

©oNO;
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6. Perucrpanus usnydeHus: IPUPOJHBIX MUHEPAasIOB U POJYKTOB.

JlabopamopHble paGombl U ONbIMbL.

1. HabnrozeHue CIIIOMIHBIX U IMHEHYATHIX CTIEKTPOB U3/Ty4YeHusl.

2. HccnepoBaHue TPeKOB: U3MepeHHe SHeprvy YacTHULIbI 10 TOPMO3HOMY IyTH (110 (oTorpadusam).

3. V3mepeHue pafii0aKTUBHOI'O (hOHa.

IToBTOPHUTE/THEHO-0000 1AM MOJY/Th.

[MoBTOpUTE/NEHO--0000IArOIMIT  MOAY/Mb TIpeAHA3HaueH [Jisi CHCTeMaTU3alud U 000O0IeHUs TpeAMeTHOTO COJep)KaHWs U OMbITa
JlesITeIbHOCTH, TIPUOOPETEHHOr0 MPU M3yueHHU BCero Kypca (M3MKH, a Takxke JJIs TOATOTOBKM K OCHOBHOMY TOCY/lapCTBEHHOMY 9K3aMeHY I10
¢busuke 17151 06yyaromyxcsi, BbIOpaBIIMX 3TOT yueOHbIN MpeMeT.

[lpy u3yueHWM AAHHOTO MOZY/S Pear3yIOTCSI M CHCTeMaTU3WPYIOTCS BHBI JeATeJbHOCTH, Ha OCHOBE KOTODBIX 00eCcreurBaeTcs
JOCTIKeHHe TIpeIMETHBIX M MeTarpeJMeTHBIX IJIAHUPYEeMBbIX pe3yabTaToB 00OyueHHs, (OPMHUDYeTCs ecTeCTBeHHOHAayuHasi TPaMOTHOCTb:
OCBOEHMe Hay4HbIX MeTO/|0B MCCJIe/|JOBaHUs SIBJIEHWI MPUPO/bl U TeXHUKH, OB/ajleHHe yMeHUsMU OOBSCHATh (u3nueckue siBlIeHUs], IPUMeHsIs
NOJIy4YeHHbIe 3HaHUs, pellaTh 3a/jaud, B TOM UMC/Ie KaueCTBeHHbIe U SKCIIepUMeHTalIbHBIe.

[IpyHLMNMAIBHO [1esTe/TbHOCTHBINA XapakKTep AaHHOTO pasfiesia peaqu3yeTcsi 3a CU€T TOro, 4to oOyuaroujyecsi BBITIOJHSIOT 3afiaHus, B
KOTOPbIX UM Tpe/ijlaraeTcsi:

Ha OCHOBe IOJIyUYeHHbIX 3HaHWM pacrio3HaBaTh U Hay4YHO OOBSICHATH (pU3MUecKye siB/leHHsI B OKpY)Karolllell MpUpojie U IOBCeJHEBHOM
JKU3HY;

WCII0/Ib30BaTh HayuHble METOAbI UCCIe0BaHUs (PM3UUYEeCKUX SBJIEHUM, B TOM UUC/Ie /i/Isl IPOBEPKU TMIIOTe3 U MO/TydyeHUs] TeOpeTUUeCcKuX
BBIBO/IOB;

OOBSCHATL HayuHble OCHOBBI Hanbosiee Ba)KHBIX JOCTYDKEHHM COBPEMEHHBIX TeXHOJIOTWM, HarpuMep, TMPaKTUYeCKOTO WCII0/Ib30BaHUS
pas3/IMYHbIX UCTOYHMKOB SHEPIMU Ha OCHOBe 3aKOHA NpeBpallleH!s] U COXPaHeHUs BCeX U3BeCTHBIX BU/IOB SHEPIUH.

INIAHUPYEMBIE PE3YJ/IbTATBbI OCBOEHMUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O
OBPA30OBAHUA

N3yuenre (U3MKA Ha YPOBHE OCHOBHOTO 00Ijero o0pa3oBaHMsi HAlpaBle€HO Ha [JOCTIKEHHE JIMYHOCTHBIX, MeTarpeJMeTHbIX U
MpeZIMEeTHBIX 00pa30BaTe/IbHbBIX Pe3y/IbTaTOB.

B pe3ynbraTe u3ydyeHusi GU3UKMA Ha YpOBHE OCHOBHOTO 00Iiero obpa3oBaHus y oOyuatorrierocst OyayT coOpMHUpOBaHBI CIeAYIOIIHe
JIMYHOCTHBIE Pe3y/bTaThl B UaCTH:
e 1) NnaTpHOTHYECKOr0 BOCIIMTAHHUS:
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TIPOsIB/IEHHE UHTepeca K UCTOPUM Y COBPEMEHHOMY COCTOSTHUIO POCCUMCKON (hr3MUeCKOi HayKu;

1[EHHOCTHOE OTHOIIIeHHE K JOCTV)KEeHHSAM POCCUHCKUX YUEHBIX--(DH3UKOB;
2) rpaXkJaHCKOT0 M JYXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYXAe€HWHM OOIIeCTBEHHO 3HAUMMbIX M 3THUECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTHUYECKUM
TpUMeHeHUeM JI0CTYKeHUM (pU3uKuy;

0CO3HaHHe BaYKHOCTH MOpPa/IbHO--3TUUYeCKUX TIPUHLIUIIOB B JeSITeJIbHOCTH yUéHOTo;
3) 3cTeTHUeCcKOro BOCIIUTAHUA:

BOCTIPUSITHE 3CTETUUECKHX KauecTB (hr3UUecKoil HayKu: eé TapMOHUUHOTO MOCTPOeHUs], CTPOTOCTH, TOUHOCTH, JIAKOHUUHOCTY;
4) IeHHOCTH HAYYHOTr0 MO3HAHMSA:

0CO3HaHHe IIeHHOCTH (PU3HMUeckold HayKM KaK MOII[HOTO HWHCTPYMEHTa I103HaHWS MHPA, OCHOBBI PA3BUTHSI TEXHOJIOTHM, BayKHEMUIIIeH
COCTaBJISIFOITEH KYJIbTYPHI;

pa3BUTHe HayyHOU TH0003HATeTbHOCTH, MHTEepeca K UCC/IeloBaTeTbCKOM /1esiTeTbHOCTH;
5) opMuUpOBaAHHA KY/ILTYPHI 3/J0POBbSI H YMOLMOHA/ILHOr0 0/1arono/TyJusi:

0CO3HaHUe 1[eHHOCTH Oe30rmacHoro obpasa >KU3HH B COBPEMEHHOM TeXHOJIOTMUeCKOM MHUPe, BaXKHOCTH TTPaBU/T 6€301MacHOTO MOBe/IeHUsT Ha
TPAHCTIOPTE, Ha ZIOPOTax, C 3JIeKTPUYECKUM U TETJIOBbIM 000PY/IOBaHHUEM B JJOMAIITHUX YC/IOBUSIX;

c(hOopMHPOBAHHOCThL HaBbIKA pedyieKCHH, TIPU3HAHKE CBOETO TTpaBa Ha OIMMOKY M TaKoro >Ke MpaBa y APYroro 4ejioBeKa;
6) TPyAOBOr0 BOCIIUTAHUA:

AaKTHUBHOE yuaCTHe B PeIlIeHUH MPaKTUUeCKUX 3a7iau (B paMKax ceMbU, 00pa30BaTe/IbHOW OpraHu3aliud, Topo/ia, Kpasi) TeXHOIOTUYeCKOH U
COI[Ma/IbHOW HarpaB/IeHHOCTH, TPeOYIOIUX B TOM UHC/Ie U PU3NUECKUX 3HAaHUM;

HHTepeC K MpakTUUeCKOMY U3yueHuto rpodeccuii, CBsi3aHHbIX C (U3HKOM;
7) 3K0/I0THYeCKOr0 BOCTIMTAHMS:

OpHeHTalUs Ha MpUMeHeHWe (U3NUecKuX 3HAHWM [ pellleHus 3afiad B 0071acTU OKpYyKarolljel cpefibl, TJIaHWUPOBAHUS TOCTYIIKOB U
OLIeHKM UX BO3MO>KHBIX TIOC/IeICTBUM J/IsT OKPY KaroIle Cpe/ibl;

0CO3HaHHMe T/100a/IbHOr0 XapaKTepa 3KOJI0rMUecKux mpobyieM U myTeld UX pellieHus;
8) ajanTanyu K M3MEeHSIIUMCA YC/IOBUAM COMA/TLHON U MPUPOJHOM Cpe/ibl:

MOTPeOHOCTh BO B3aMMOJEMCTBUU TPH BBIMOTHEHUU WCCAe0BaHUN W TIPOEKTOB (hH3MUECKOW HampaB/eHHOCTH, OTKPBITOCTh OMbBITY U
3HAHUSIM JPYTUX;

TIOBBIIIIEHHe YPOBHS CBOEM KOMITETEHTHOCTH Yepe3 TTPAKTUUECKYIO JesiTe/IbHOCTD;
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notpe6HOCTE B (hOPMUPOBAaHUM HOBBIX 3HaHWM, B TOM uucjie (GOPMYIUPOBATh WU, TIOHSATHS, THUIOTe3bl 0 (pu3nueckux oObeKTax U

SIBJIEHUSIX;

o 0CO3HaHHUe ZePUIMTOB COOCTBEHHBIX 3HAaHWH M KOMITeTeHTHOCTel B 06/1acTu (GU3MKHY;

o TIJITAHUPOBaHKME CBOETO Pa3BUTHS B MPHOOpPeTeHUH HOBBIX (DM3UUECKUX 3HAHUI;

o CTpeM/IeHWe aHa/IM3HUPOBaTh U BBISB/ISTH B3aUMOCBSI3H TIPUPO/IbI, 00IleCTBAa M SKOHOMHKH, B TOM UMCJIe C MCIOb30BaHHEM (HU3NUECKUX
3HAHUI;

o OLleHKa CBOUX JIeHiCTBUH C YUETOM BIUSIHUS Ha OKPY)KAIOIIYIO CpPe/ly, BO3MOJKHBIX T/I00a/IbHBIX TTOC/IeZICTBUM.

METAIIPEIMETHBIE PE3YJ/IbTATBI

B pe3ysibTaTe OCBOEHHSs IMpOrpaMMbl MO (U3MKe Ha YPOBHE OCHOBHOTO 00Iriero obpa3oBaHusi y oOydaroijerocst 0yayt chopMHUpOBaHbI
MeTanpeJMeTHbIe pe3y/ibTaThl, BK/IOUAIOIIMe I03HaBaTe/bHbIe YHHUBEpCa/lbHbie yueOHbIe AeHCTBUs, KOMMYHUKAaTHUBHbIe YHHBEPCAIbHbIE
yueOHbIe 1eMCTBYs, Pery/IATUBHbIE YHUBEPCAIbHbIE yueOHbIe [eHCTBHSL.

ITo3HaBaTe/IbHbIE YHUBEPCA/IbHbIE YUeOHbIE JeHCTBHS

ba3oBbIie jornyeckue /IEI‘/'ICTBI/IH:

BBISIB/IATH U XapaKTepU30BaTh CYIl[eCTBeHHbIe TIPU3HAKU 00BeKTOB (SIBI€HUM);

yCTaHaB/IMBaTh CYILeCTBEHHBIN MPU3HAK KIacCU(pUKaLMA, OCHOBAHUS /1/1s1 00600111eHNst U CpaBHEeHUS;

BBISIB/IATH 3aKOHOMEPHOCTU W TIPOTMBOPEUMsi B pacCMaTpuBaeMbiX (paKTax, [JaHHBIX W HaOJOZEHHUSIX, OTHOCSIIUXCA K (PU3NUeCKUM
SIBJIEHUSIM;

BBISIB/IATh TIPUUMHHO--CJIeICTBeHHbIE CBSI3W TIPU U3y4yeHUU (U3UUYeCKUX SIBJIEHWM U TIPOLIeCCOB, [ieJlaTh BBIBOJBI C WCIIOIb30BaHHEM
JIleIYKTUBHBIX Y UH/IYKTUBHBIX YMO3aK/TFOUeHUH, BbI[BUTATh TUIIOTe3bI O B3aUMOCBSI3IX (U3NUeCKHX Be/TMUMH;

CaMOCTOSITe/IbHO BbIOMpATh Crioco® pelieHUss yueOHOM (u3nueckol 3afauu (CpaBHEHMe HEeCKOJbKHWX BapUaHTOB pellleHHus, BbIOOD
HauboJsiee MOAXO/SIIEr0 C YUETOM CaMOCTOSITE/IHO BbI/le/IeHHBIX KDUTEPHER).

ba3oBbie Hca/ieaoBaTe/1bCKue HEﬁCTBHHI

HCII0/Ib30BATh BOIIPOCHI KaK I/ICCJIe,E[OBaTEJIbCKI/Iﬁ HWHCTPDYMEHT I103HaHUA,

MpOBOAUTL II0 CaMOCTOATE/IbBHO COCTAaB/JIEHHOMY I1JIaHY OIIBIT, HeCJIOXKHbIN (1)H3HHECKHﬁ SKCIIepUMEHT, He0oJ/IbIIIoe HuccjienaoBaHue
(bI/IBI/IquKOFO SBJIEHUS;

OLIEHMBATb Ha IIPUMEHHUMOCTE U JOCTOBEPHOCTD I/IHq)OpMaL[I/II-O, MOJ/JTYy4€HHYIO B X0€ UCC/1eJOBaHWA N/IN SKCIIEDUMEHTA;
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®  CaMOCTOSITETEHO (JOPMY/TMPOBAThH 000OIIEHHS Y BLIBOABI 110 Pe3yJibTaTaM MPOoBeIEHHOT0 Hab/F0IeH s, OTIbITA, UCC/IeI0OBAHKS;
e TIPOrHO3UPOBATh BO3MOKHOE Jla/ibHelllee pa3BUTHe (DU3UUECKHMX MPOLIECCOB, a TaK)Ke BIJBUTaTh MPEATOIOKEHHsT 00 UX Pa3BUTHU B
HOBBIX YCJIOBUSIX U KOHTEKCTaX.
Pab6ora c uadopmanueii:
® TIPUMEHSITh Pa3/MUHbIEe METO/[bl, THCTPYMEHTBI W 3alipOChI TIPH MOUCKEe U 0TOOpe WH(POPMAIUY UK JAaHHBIX C YUYETOM MPe/I0KEHHOM
yueOHOM (hr3nueckoii 3ajaun;
® aHA/IM3MPOBaTh, CUCTEMAaTU3UPOBATh Y UHTEPIPETUPOBATh MH(OPMAI[UIO pa3/IMUHBIX BUJIOB U (DOPM TIPe/[CTaB/IEHMS;
® CaMOCTOSITEJIbHO BBIOMpATh ONTHUMa/bHYIO (HOpMY Tpe/icTaB/ieHUss MHPOPMAIMK U WITIOCTPUPOBAThL PeIlaeMble 33/jaud HeCT0KHBIMU
CXeMaMH, iMarpaMMaMH, HTHOU rpaUKOM U MX KOMOWHALIUSIMU.
KoMMyHMKaTHBHBIE YHUBepPCa/IbHbIe yYeOHbIe /JefiCTBUS:
e B Xxo0fe 00CyX/AeHHsT yueOHOTO MaTepHasa, Pe3y/lbTaTOB JIabOpaTOPHBIX pPAabOT U TPOEKTOB 3aZlaBaTh BOIPOCHI IO CYIIECTBY
o0Cy»K/1aeMoli TeMbI U BbICKa3bIBaTh W/IE€H, HalleJIeHHbIE Ha PellleHre 3a/lauM U TIo/iiep>KaHue OJiaroXkeaTelbHOCTU OOIIIeHuS;
®  COTIOCTaB/ISATh CBOM CYXKZEHUS C CY>KIeHUSIMU IPYTUX YYaCTHUKOB /IUAIoTa, 0OHAPY>KUBATh Pa3/UUMe U CXOZCTBO MTO3UIIHIM;
e BBbIpa)kaTh CBOIO TOUKY 3PEHUS B YCTHBIX M IMMChMEHHBIX TEKCTax;
e TyOJIMYHO MPe/CTaB/IATh Pe3y/IbTaThl BHITIOHEHHOTO (DU3UUECKOT0 OMbITa (IKCIIePUMEHTa, UCCIe0BaHuUs, POEKTA);
e TIOHMMAaTh U MCIO/Ib30BaTh MIPEUMYIL[ECTBA KOMaH/[HOW U UHUBH/yaIbHOW pabOThI TIPY pellieHnH KOHKPeTHOH (pu3nuecKoi mpobieMbr;
e TpUHMMATb IIeJIM COBMECTHOW /IeSITe/IbHOCTH, OPTraHW30BbIBaTh [JEUCTBHUS TI0 €€ [OCTI)KEHWIO: DPacrlpeieNiATh POJU, 00CYXKAaTh
TIPOI[ECCHI U Pe3Y/IbTaThl COBMECTHOM paboThl, 000011[aTh MHEHHSI HECKOJIBKUX JTFOIeH;

® BbLIIIOJIHATE CBOKO UdCThb pa6OTbI, A0CTUr'asd Ka4YeCTBEHHOI'O pe3y/ibTaTd II0 CBOEMY HAIIpAB/IEHWIO WU KOODAWHHPYA CBOH AEﬁCTBHH C
APYIrvMHU 4jieHaMHW KOMaH/bI;

® OLleHuBaTb KayeCTBO CBO€ro BK/dJd B O6I_L[I/II‘/JI MpOAYKT TII0 KpHUTepudaM, CaMOCTOATEJIBHO Cq)OpMyj'[I/IpOBaHHbIM YU4aCTHHUKaMH
B3aHMOAEﬁCTBHH.

PerynsiTuBHbIe YHHBEpCa/IbHbIE YUeOHbIe AeHCTBUA

Camoopranmaunﬂ:
®  BBISBJISATH NIPO0JIEMBI B )KU3HEHHBIX U YUeOHBIX CUTYaLUsX, TPEOYIONUX /i pellieHus: hHU3nuecKUx 3HaHUM;
® OpHEHTHUPOBATLCS B PA3/IMUHBIX MOJAX0/aX TPUHATHUS pellleHui (MHAUBUAYaIbHOe, TIPUHSTHE PellleHUs] B TPYIIe, TPUHATHE pelleHui
TPYIIION);
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CAMOCTOATE/IBHO COCTABJIATEL a/ITOPUTM pelIeHUA (bH3quCKOﬁ 3d/la4d WKW IVIaHa MCC/1ea0BaHUA C yqéTOM HMenXcdad peCypCoB U
COOCTBEHHBIX BO3MO)KHOCT€ﬁ, dpPryMeHTHUPOBATH IpeA/jdraéMble BAPHAHTBL pGMEHHﬁ;
Ae/1aTb BBI6OP u 6paTb OTBETCTBEHHOCTH 3a pelleHure.

CaMOKOHTPOHL, 3M01[HOHaﬂbl-[blﬁ HHTEe/1/IEKT:

JlaBaTh aZleKBaTHYIO OL|eHKY CUTYallUM U TIpeJjlaraTh IyiaH eé u3MeHeHus;

00BSICHATb IPUUMHBI JOCTHKeHUST (HeOCTHKeHYs1) pe3y/IbTaToB /lesiTe/IbHOCTH, /lJaBaTh OLIeHKY MPHUOOPeTEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBHI B JIeSITe/TbHOCTh (B TOM UKC/Ie B XO7 BBIMOJIHEHUsS (PU3MUeCKOro MCC/ieloBaHUs WM TTPOeKTa) Ha OCHOBE HOBBIX
00CTOSITeNbCTB, U3MEHUBIIUXCSI CUTYAL[|i, YCTAHOBIEHHBIX OIIMOO0K, BO3HUKIIINX TPYJHOCTEH;

OLIeHHBaTh COOTBETCTBUE pe3yJibTaTa Lie/id U YC/IOBUSIM;

CTaBUTH Ce0si HA MeCTO APYroro 4yejaoBeKa B XOje Criopa WM JUCKYCCUM Ha HayuHYIO TeMy, TOHUMaTh MOTUBLI, HaMepeHUsl U JIOTUKY

APYToro;
IPpHU3HaBATb CBOE MMpaBO Ha OI_LII/I6Ky IMpH pelieHrnn (1)I/I3I/IquKI/IX 3ad4 WK B YTBEDPXKIAEHUAX Ha HayUHbIe TEMbI M TdKO€ >Xe IIpaBO

Jpyroro.

INPEAMETHBIE PE3YJ/IbTATbBI

K KoHIly 00yueHuss B 7 Kjiacce TpeJMeTHbIe pe3y/bTaThl Ha 06a30BOM YPOBHE JIO/DKHBI OTPaXkaTb COPMUPOBAHHOCTh Y OOYUAROIUXCS

YMeHUM:

WCMOb30BaTh MOHATHS: (H3UUYecKre U XUMHUUeCKue siBJieHus, Hab/roieHne, SKCIIepPUMEeHT, MOJe/b, TUTIoTe3a, eIUHULIbl (PU3UYeCKUX
Be/IMUMH, aTOM, MOJeKysa, arperaTHble COCTOSIHUSI BelllecTBa (TBEpPJOe, >KWAKOe, Ta3000pa3HOe), MeXaHWUeCKoe [BU)KeHHe
(paBHOMeEpHOe, HepaBHOMEPHOe, MPSMOJIMHENHOe), TPaeKTOpUsl, PaBHOJeNCTBYIOIlas cuia, Aedopmaius (yrnpyrasi, miacThyeckas),
HEBECOMOCTb, COODIIAIOIINeCs] COCY/IbI;

pa3nuuarth siBjeHus (guddysus, TeNIoBoe JBKEHME YacTHL] BellleCTBa, pABHOMEPHOe JIBM)KeHNe, HepaBHOMEePHOe IBM)KeHHe, MHEepLIKS,
B3auMO/IeiCTBUe TeJl, PABHOBeCHe TBEP/bIX TeJl C 3aKPelIEHHON OChbI0 BpallleHus], Tiepe/jaua /laB/ieHusl TBEPAbIMU TejlaMU, >KUJKOCTSIMU
Y raszamu, atMoc(epHoe JjaBieHue, IjlaBaHue TeJsl, TIpeBpallieHHs] MeXaHU4YeCKOW Hepryu) Mo OMUCaHUI0 UX XapaKTepHbIX CBOMCTB M Ha
OCHOBE OIIbITOB, JIEMOHCTPUPYIOIIMX JaHHOE (PU3NYeCKOe SIBJIEHUE;

pacro3HaBaTh TPOsiB/ieHUe W3YUYeHHbIX (HM3UUeCKUX sIBIEHWH B OKpY)KalollleM Mupe, B TOM uucie ¢u3nueckve siBJieHUs B MPUPO/e:
TIpUMEpHI IBUKEHUSI C Pa3/IMUHbIMUA CKOPOCTSIMU B JKUBOM U HEXKHMBOM NPUPO/ie, NeCTBHE CU/bl TPEHUS B IPUPO/ie U TEXHUKE, BJIUSHUE
aTMocdepHOro JIaB/IeHUs Ha )KUBOW OpPraHU3M, IJIaBaHKe PbIO, pbIuary B TeJie UeoBeKa, IPU 3TOM MePEeBO/IUTH TIPAKTUUECKYIO 3a/lauy B
yueOHY0, BbI/IE/ISITh CyI[eCTBEHHbIe CBOMCTBA (TTPU3HAKK) GDU3NUECKUX SIBJIEHUIA;
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OTHUCHIBATh M3yueHHbIe CBOWCTBA Tel U (pr3nUecKue siB/IeHUs], UCTI0/Ib3ysl (pr3rvecKre BeJMUMHbI (Macca, 00bEM, MJIOTHOCTD BellleCTBa,
BpeMs, IyTb, CKOPOCTb, CPeJHssl CKOPOCTb, CW/a YINPYTOCTH, CWIa TsDKeCTH, BeC Teja, CWla TPeHus, JaBjieHue (TBEPJOro Tesa,
JKUJIKOCTH, rasa), BbITa/JIKMBalolllasi Cr/a, MexaHuueckass paboTa, MOIHOCTb, IJIEUO CHJIbl, MOMEHT CHJbl, KO3((ULIMeHT T0Ie3HOro
JleMICTBUSI MeXaHU3MOB, KHWHEeTUUecKass W TOTeHLMajbHas 3Heprusi), Mpu ONWCAaHUU TIPaBUIbHO TPAKTOBaTb (PU3MUECKUN CMBICT
HCTI0/Tb3YEeMBIX BEJTMUMH, UX 0003HAUEHHUS U eAUHULIbI (PU3UUeCKUX BeJTMUMH, HAXOAUTh (POPMYJIbI, CBS3bIBAIOLIHE JAaHHYIO (PH3HUECKYTO
Be/IMUMHY C JPYTMMU BeJIMYMHAMU, CTPOUThH Ipa)MKU U3yUYeHHBIX 3aBUCUMOCTel (hM3MYeCKUX BeJINYH;

XapakTepr30BaTh CBOWCTBA TeJl, ()M3MUeCKHe SIBIeHUS U MPOLIeCChl, UCIO0/b3ys NIpaBU/a CJI0XKeHUs! CU (BAO/Ib OJHOW MPSIMOM), 3aKOH
I'yka, 3akoH Ilackans, 3akoH ApxuMejia, NIpaBW/IO paBHOBecHs pbruara (6s10Ka), «30/10TOe MPaBU/IO» MeXaHWKH, 3aKOH COXpaHeHHs
MeXaHW4eCKOUW SHepruy, pu 3TOM JaBaTh CJIOBECHYIO (POPMY/IMPOBKY 3aKOHA U 3alIMChIBATh €r0 MaTeMaTUUecKoe BbIpayKeHHe;
OOBSACHATL (hU3MUECKHe SIBIEHUs, TPOLIeCCH U CBOMCTBA Tejl, B TOM UHC/Ie W B KOHTEKCTe CHUTyaldd MPaKTUKO-OPHEHTHPOBAHHOTO
XapakKTepa: BBISBJISATH IPUUNHHO--C/Ie/ICTBEHHBIE CBSI3U, CTPOUTH 00BsicCHeHHe U3 1—2 JIOrMyecKyX IIaroB C OTIOpOi Ha 1-2 M3yueHHBIX
CBOWCTBA (PU3MUECKUX SIBJIEHUW, (PU3NUECKHX 3aKOHA UM 3aKOHOMEPHOCTH;

pellaTh pacuéTHble 3a/iaui B 1-2 1eliCTBUS, UCII0/Ib3ys 3aKOHBI U (DOPMYJIbL, CBSI3bIBAIOLLMeE (PU3MUeCKHe BeJIMUMHBL: Ha OCHOBE aHaIu3a
YCJIOBUS 3a[jau 3alMChiBaTh KpaTKoe YC/I0BHUe, TMOJCTaB/ATh (PU3NUecKue BeMUMHbl B (POPMYJbI U TIPOBOJUTH PACUéThbl, HaXOAWUTh
CrpaBOYHbIe /JaHHbIe, He0OXOAKMBIe 15 pellleHHs 3a/lay, OL{eHUBaTh peaTMCTUUHOCTb MOyUeHHOM (pr3nuecKol BeJTMUMHBI;
pacrno3HaBaTh Mpo6JsieMbl, KOTOpble MOXXHO peIIWTh IpPY TMOMOIM (U3MUECKUX METO/0B, B OIUCAHUM MCC/Ie0BaHUsl BbIENATh
TNIpoBepsieMoe TpeZrio/ioyKeHre (TUIoTe3y), pa3/inyaTh U UHTEPIIPeTUPOBaTh MO/IyYeHHbIN pe3y/ibTaT, HaXOAUTh OLIMOKY B XO/ie OIbITa,
Jles1aTh BbIBO/IbI 10 €r0 pe3yJsbTaTaM;

MPOBOAUTE OMBITHI 110 HAOMIOJeHNI0 (QU3NUeCKUX SIBJIEHUM WM (QU3NUYeCKUX CBOWCTB Tea: (OpMyIMpoBaTh IpOBepsieMbie
TIPeATI0I0XKeH s, COOMpaTh YCTAHOBKY M3 MPeJI0’KeHHOTO 000PY/I0BaHKS, 3aMUCHIBATE X0/ OMbITa M (JOPMYTMPOBATh BHIBO/IBI;
BBITIO/THSATD TIPSIMble M3MepeHHsl PacCTOSIHUS, BPeMeHU, MacChl Tesia, 00bEéMa, CHJTbl ¥ TeMITepaTyphl C UCTOIb30BaHUEM aHaJIOTOBBIX U
[UPPOBLIX MPUOOPOB, 3aMMCHIBATH TIOKAa3aHHsI IPUOOPOB € YUETOM 3a/]JaHHOU abCOTFOTHOM TIOTPELTHOCTH U3MepeHui;

MPOBOJIUTh HCC/IelOBaHUE 3aBUCUMOCTU OJHON (DU3MUeCKOW BeJMUMHBI OT JPYyrod C MCIO/Mb30BaHUEM TPSIMBIX H3MepeHHi
(3aBMCMMOCTH NyTH PaBHOMEPHO [BIJKYILETOCS Tesla OT BPeMEeHH [BW)KeHUs TeJjla, CHUJIbl TPeHUs CKOJIbKeHMs OT Beca Tesla, KaueCTBa
00paboTKM MOBEPXHOCTeN Tel W He3aBUCUMOCTH CWU/Ibl TPEHHS OT IUIOLIAJM COMPUKOCHOBEHUS Tesl, CHJIbI YIIPYTOCTA OT YAJIUHEHUs
MIPY’KUHBI, BbITA/IKUBAIOLeN CUJIbI OT 00bEéMa MOrpY>KEHHOM YacTH Tesla U OT IUVIOTHOCTH JKUJKOCTH, eé He3aBUCHUMOCTH OT IJIOTHOCTH
Tesa, OT IVyOMHBI, Ha KOTOPYIO INOTPY)KEHO TeJso, YC/IOBUM IJ1aBaHUs Tesl, YCIOBUW paBHOBecHsl pbluara M 6/I0KOB), yyacTBOBaThb B
MIaHUPOBaHUM yueOHOTO MCC/IeJOBaHNsl, COOMPATh YCTAHOBKY U BBITIONHATH U3MEPeHUs], CeAys TIpe/i/IoKeHHOMY TI/IaHy, (PUKCHPOBATh
pe3ysibTaThl TOJyYeHHOW 3aBUCHUMOCTH (M3WUECKMX BeJMUYMH B BUJE TIPeJJIOKeHHBIX TaOyui ¥ TpaduKoB, [e/aTb BLIBOABI TI0
pe3sy/bTaTam UCC/Ie[0BaHuUS;
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® IIPOBO/IMTH KOCBEHHbIE U3MepeHHs (HPH3MUeCKUX BeJTMUMH (TIJIOTHOCTD BeIl|eCTBa KUJKOCTU U TBEPZOTO Tesla, CHJla TPeHUsI CKOJTbKeHHS],
JlaBjieHHe BO3/yXa, BbITAJIKMBAIOIIasl CU/a, JelCTBYIOLas Ha TMOTPY)KEHHOe B >KUAKOCTH Teso, KOI(PQUIMEHT TOIe3HOTr0 [elCTBUs
MIPOCTBIX MEXaHU3MOB), CJ/ie/[ysl MPe/I0’KeHHOW WHCTPYKL{MH: TIPY BBIITOJTHEHUH U3MepeHH coOMpaTh KCIIepUMeHTabHYI0 YCTaHOBKY
Y BBIUKC/IATH 3HAUEHHE UCKOMOU BeTUUUHBI;

e CoOsro/IaTh MTpaBuMJIa TEXHHUKHU Oe30racHOCTH pu paboTe ¢ 1abopaTopHBIM 000pyZOBaHNEM;

e yKa3bIBaTh TMPUHLUIMBI JeWCTBUS NPUOOPOB M TEXHUYECKUX YCTPOHCTB: BeChl, TEPMOMETp, AUHAMOMETD, COOOIIAIOLIMECs COCY/B,
OapomeTtp, pblyar, MOBY)KHBINA ¥ HEMOBWKHBIN 010K, HAK/IOHHAsI TVIOCKOCT;

®  XapaKTepU30BaTb MPUHIUIIBI JeHCTBUSI U3YUEHHBIX MPUOOPOB M TEXHUUYECKMX YCTPOHCTB C OMOPOM Ha WX OMUCAHUS (B TOM YHUCIIE:
MOJIIUITHAKY, YCTPOWUCTBO BOJOIPOBOAA, TU/PAB/INUECKHI TPecc, MaHOMETpP, BBICOTOMEp, TOPIIHEBOW HACOC, apeoMeTp), UCTIOb3Ys
3HAHUS O CBOMCTBaX (pU3UUECKUX SBIEHUH U HEOOXOAUMbIe GU3MUeCKUe 3aKOHBI U 3aKOHOMEPHOCTH;

e T[PUBOJWTH IpHUMephI (HaXOoAuTh MH(GOPMALMIO O MpHUMepax) MPaKTHUeCKOTo HCII0b30BaHUS (DM3HUECKHUX 3HAHUM B TTOBCEIHEBHON
JKU3HU A1 obecrieueHrsi 06e30MacHOCTU TpU oOpallieHny ¢ MpubopaMM U TeXHUYEeCKHMMH YCTPOMCTBAMH, COXPAHEHUs 3[J0POBbs U
coOTr0/1eHust HOPM 9KOJIOTHYeCKOTro TOBe/leHHs B OKpY>KarolLeld cpefie;

® OCYLIeCTB/SITb OTOOD WCTOUHMKOB HMH(pOpMarvu B VHTepHeTe B COOTBETCTBHMH C 3a/JaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBe
MMeIOIUXCS 3HaHUK M MyTEM CpaBHEHHs Pa3/MUYHBIX MCTOUHHWKOB BBIE/ISATH WH(OPMALHIO, KOTOPasi SIB/ISIETCS] POTHBOPEUYNBON WIH
MOXXeT OBITh HeZIOCTOBEPHOM;

® CTIOJIb30BaTh TPU BBLIMOJHEHWH YUeOHBIX 3alaHUM Hay4YHO--TIOMYJ/ISPHYIO JIATepaTypy (U3HUUecKoro COfepKaHHsl, CIPaBOYHBIE
MaTrepHanbl, pecypchl ceTd VHTepHeT, B/aJieTh NMPUEMaMH KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs WHPOPMALUM U3 OJHOU
3HAaKOBOM CUCTEMBI B [IPYTYIO;

e Co37jaBaTh COOCTBeHHble KpaTKHMe IHCbMEeHHble W YCTHble COOOIeHHWs Ha OCHOBe 2—3 HCTOYHHMKOB HMHGOPMaLWH (HU3NUeCKOTro
COoZiepKaHusl, B TOM YKC/le MyONMYHO /lefaTh KpaTKue COOOIeHHsI O pe3y/bTaTax MPOEKTOB WM Y4eOHBbIX WCC/IeJOBaHUM, TTPU 3TOM
TPaMOTHO MCII0/Ib30BaTh U3YUeHHBIH MOHSITHUIHBIN anmapaT Kypca pU3MKH, COPOBOXK/ATh BBICTYIIEHHE ITpe3eHTaryel;

e IIpY BBLINOJHEHWH y4YeOHBIX TIPOEKTOB M WCC/Ie/OBaHUN pacripefiesisiTb OOSI3aHHOCTH B TPYITIe B COOTBETCTBHU C IOCTAaBIeHHBIMU
3a/jlauamMy, CJAeJUTh 3a BBITIOJIHEHHWEM IUIaHa [eHCTBUi, a/leKBaTHO OLleHWBaTb COOCTBEHHBIM BK/aJ B [eATebHOCTb TPYIIIIb,
BBICTPAMBaTh KOMMYHHUKAaTUBHOE B3aUMO/IEMCTBUE, YUUThIBAsi MHEHUE OKDPYIKAIOIINX.

K xoHy o6ydyeHus B 8 K/acce mnpegmMeTHble pe3y/bTaThl HAa 0a30BOM YPOBHe [O/DKHBI OTpa)kaTb C(HOPMHPOBAHHOCTH Y OOYUAIOIIUXCS

YMEHUN:

® ICITIO/Ib30BaTh TOHSATHS: Macca M pa3Mepbl MOJIEKY/, TeTIOBOe JBWKeHHe aTOMOB M MOJIeKYJI, arperaTHble COCTOSIHUS BelecTBa,

KpUCTal/IMYeckrie ¥ aMopGHbIe Tesla, HaCbIIeHHbIM U HeHaChIIL|eHHBIH Map, BIaXHOCTb BO3/yXa, TeMIlepaTypa, BHYTPeHHsIs SHeprus,
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TETJIOBOM [IBUTaTe/b, 3/IeMEHTAapHBIA 2/IEKTPUUECKUM 3apsif, 3/7eKTpUUYeckoe TI0Jjie, TPOBOJHWUKHA W [JUIJIEKTPUKH, TMOCTOSTHHBIN
3/IeKTpUYEeCKU TOK, MarHUTHOE T10JI€;

pa3nuuath siBlieHus (TeryioBoe pacillipeHue U C)KaTue, Teriornepejiaua, TelJioBoe paBHOBeCHe, CMauvBaHWe, KalWIsIpHbIE sIB/IeHUS,
WcrapeHue, KOHZeHcallysl, TlaB/ieHue, KpUcTasuii3alys (0TBepZieBaHUe), KUIleHre, Terviornepesaua (TeriornpoBOAHOCTb, KOHBEKIINS,
W3J/lyueHure), 37eKTpu3aliys Tes, B3aUMOJeNCTBUe 3aps/ioB, JeHCTBUS 3/IEKTPUUECKOT0 TOKa, KOPOTKOe 3aMblKaHHWe, B3auMO/ieiiCTBUe
MarHUTOB, ZIEMCTBYE MAarHUTHOIO TOJIsT Ha TIPOBOJHMK C TOKOM, 3JIEKTPOMAarHUTHasi MHAYKIIYS) 110 OIMUCAHUIO0 UX XapaKTepPHBIX CBOMCTB
1 Ha OCHOBE OITLITOB, IEMOHCTPHUPYIOIIUX JaHHOe (hH3UUecKoe sIBJIeHUE;

pacro3HaBaTh TPOsiB/ieHUe W3Y4YeHHbIX (HM3UUeCKUX sIBIEHWN B OKPY)KalollleM Mupe, B TOM uucie ¢u3nueckve siBJieHUs B MPUPO/e:
TOBEPXHOCTHOE HaTsDKeHHe U KalWUIIpHbIe sIB/IEHUSI B TPUPOJZe, KPUCTa/Ibl B MIpHUpo/jie, u3nydeHre CoJsiHIla, 3aMep3aHie BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHMe POCHI, TYMaHa, WHesl, CHera, 3/IeKTpUUecKue siBjieHus B atMocdepe, 37IeKTPUUECTBO >KUBBIX OPTaHHU3MOB,
MarHUTHOe T0jie 3eMJid, JIpeild IMOH0COoB, POb MarHUTHOTO MOJS [/Isl )KU3HU Ha 3emsie, TIOJIIPHOe CUsiHWe, TIPU 3TOM TepeBOAUTH
MPaKTHUeCKYIO 3a/lauy B yueOHYIO, BHIZIE/ISITh CYI[eCTBeHHbIe CBOMCTBA (ITpU3HAKK) (GU3NUECKUX SIB/IEHUH;

OTMCHIBATh U3yUeHHbIe CBOMCTBA Tel U (hH3NUeCKUe SIBIIEHUs], UCTIONb3ys (pu3ndeckre BeTMUMHBI (TemriepaTypa, BHYTPEeHHsIsI YHeprus,
KOJTMUYECTBO TeIIOTHI, y/efbHas TeIJIOEMKOCTb BeIecTBa, y/elbHas TeI/ioTa TUIaB/IeHHUs, yAe/lbHas TeruioTa Iapoobpa3oBaHus,
yJlenbHasi TersoTa CropaHusi TOIUIMBA, KOI(PQUIMEHT T0J/Ie3HOT0 [IeHCTBUS TeIJIOBOM MalllMHbl, OTHOCUTEe/IbHAs BAaXXKHOCTh BO3/1yXa,
3/IeKTPUYEeCKUi 3apsifi, CUja TOKa, 3JIeKTpUUecKoe HarpsbKeHre, COTIPOTHB/IeHHe MPOBOJHUKA, y/elbHOe CONpPOTUB/IEHHE BelecTBa,
paboTa ¥ MOIITHOCTb 3JIEKTPUUECKOTO TOKA), TIPU OMMCAHWW MPaBUIBHO TPAKTOBaTh (DM3WUECKHN CMBIC/T MCITOMb3yeMbIX BeTUUMH,
0003HaueHUs ¥ eJUHUIBI (GU3NUECKUX BEJUUMH, HAaXOAWUTb (DOPMYJIbI, CBSI3bIBAIOI[HE JaHHYIO (DU3MUECKYI0 BeMUHMHY C JPYTHUMH
BeJTMUMHAMU, CTPOUTH TPAPUKN U3YUeHHBIX 3aBUCUMOCTeN (PU3nuecKux Be/TMUrH;

XapaKTepu30BaTh CBOMCTBA Tesl, (pu3nyeckue siB/IeHUSI U TIPOLIeCChI, UCTIONb3YsI OCHOBHbIE TOJIOXKEHUS] MOJIeKY/ISIPHO--KUHeTUUeCKOMn
TeOpUH CTPOEHUS BelljeCTBa, MPUHIUI CYMepro3ULMK Mojiel (Ha KaueCTBeHHOM YPOBHe), 3aKOH COXpaHeHUs 3apsifia, 3akoH Oma st
yuacTKa 1iernu, 3akoH I>xoyns—J/IeHIla, 3aKOH COXpaHeHUs] SHepTUU, TPU ITOM /laBaTh CJIOBECHYIO (JOPMYJTMPOBKY 3aKOHA U 3alKChIBaTh
€ro MaTeMaTUUeCKOe BbIpayKeHUE;

00BSICHSATL (PU3MUECKHe TIPOIeCChl U CBOMCTBA Te/l, B TOM UMC/Ie U B KOHTEKCTe CHUTYyalldid MPaKTUKO-OPHEHTHUPOBAHHOI'O XapaKTepa:
BBISIB/ISITh TIPUUUHHO-CJIEZICTBEHHbIE CBSI3H, CTPOUThH OObsCHeHHe U3 1-2 JIOTWUeCKUX IIaroB C OMOpPOM Ha 1-2 M3yueHHBIX CBOMCTBA
(busrueckux siBjieHUH, pr3MUYeCcKrx 3aKOHOB M/ 3aKOHOMEPHOCTel;

pelliaTh pacuéTHbIe 3a/jauu B 2—3 /1eHCTBUS, UCTIOJIb3Ys 3aKOHBI U (JOPMYJIbI, CBSI3bIBatOIIMe (PU3nUecKue BeJIMUMHBL: Ha OCHOBE aHaju3a
YCJIOBHS 33/lauM 3alMChIBaTh KPAaTKOe yCJOBHe, BBISB/SATL HEAOCTAaTOK JAHHBIX [/ PeIlieHUs 3a/laud, BhIOMPATh 3aKOHBI U (hOPMYIIbI,
HeoOXOZIMMbIe [I7isi e€ pellleHus], MPOBOAUTL PACUETHI M CPAaBHUBATh MOyUYeHHOe 3HaueHWe (pU3MuUecKol BeTMUWHBI C W3BECTHBIMHU
JTaHHBIMHU;
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pacrio3HaBath 1pobJieMbl, KOTOpble MOYKHO PeIIUTh MPU MOMOIIY (HHU3UYeCKUX MeTO/I0B, UCI0/Ib3Ysl OMMCAaHKe UCC/Ie/JOBaHMs, BBIJE/SATh
TipoBepsieMoe TIPeATIoIoXKeH e, OlleHUBaTh MPaBU/ILHOCTD TIOPsi/IKa TIPOBe/IeHNsT UCCTIe/JOBaHUSs, /lelaTh BbIBO/IbI;

TIPOBO/IUTHL OIBITHI 10 HaO/OJeHUI0 (pU3NuecKuX sIBeHWH WM (U3NUeCKUX CBONCTB Ten (KanWUISIpHBbIE $IBJIeHUs], 3aBUCUMOCTb
JlaBJIeHus1 BO37lyXa OT ero 06béMa, TemriepaTypbl, CKODOCTH TpoLiecca OCThIBaHUS W HarpeBaHUs TPU M3/TyUeHUH OT 1[BeTa U3/ydarorei
(Tiorno1iarolIeit) MoBepXHOCTH, CKOPOCTh MCTIapeHUst BOABI OT TeMITepaTyphl )KUAKOCTH U TJIOIIA/IU e€ TIOBePXHOCTH, JIeKTPU3aLvsl Tesl
Y B3auMO/IeHCTBUE 3/IeKTPUUECKUX 3aps/i0B, B3auMO/IeliCTBHe TTOCTOSTHHBIX MarHUTOB, BH3ya/lu3aliusi MarHUTHBIX T0Jiel TTOCTOSTHHBIX
MarHUTOB, /IeCTBUSI MAarHUTHOTO T10Jis Ha TIPOBOAHUK C TOKOM, CBOMCTBA 3/IeKTPOMAarHuTa, CBOMCTBA 3/IeKTPO/IBUTaTe sl IOCTOSTHHOTO
TOKa): (hOpMy/IMPOBATh TIPOBepsieMble TIPeATION0XKeH!s, COOMpaTh yCTaHOBKY U3 TIPe/I0KeHHOT0 000pYA0BaHUsl, OMMCHIBATb X0/, OMbITa
1 (OpPMy/IMPOBaTh BHIBO/IbI;

BBITIOJIHATh TIPSIMble W3MepeHusl TemriepaTypbl, OTHOCUTE/IbHOW B/IaKHOCTH BO3/yXa, CWIbl TOKA, HAMpsDKeHWs C HCIOJb30BaHHEM
aHAJIOTOBBIX TIPUOOPOB M AATUMKOB (DU3WUYECKUX BEJUUMH, CPaBHUBATh pe3y/IbTaThl W3MEPEHUH C YUYETOM 3aJJaHHOH abCOMIOTHOM
TOTPeIHOCTY;

MPOBO/IUTh HCCJ/IeIoOBaHUe 3aBUCUMOCTU OJHOW (U3Mueckod BeSMUMHBI OT JAPYrod C UCIO/Ib30BaHUWEM TIPSMBIX H3MepeHHUi
(3aBUCUMMOCTDb COTIPOTHBJIEHUSI TPOBOJJHMKA OT €ro JJIMHBI, TIJIOIIa/IA TIOTePeyHOro CeYeHus U YZe/JbHOTO COMPOTUB/IEHUs BelllecTBa
MPOBO/IHUKA, CUIbl TOKa, WJYIIEro uepe3 TMPOBOJHWK, OT HampspkeHWsT Ha TIPOBOJHHUKE, HCC/e/0OBaHHE TI0C/Ie/[0BaTe/lbHOTO U
Trapasjie/ibHOr0 COeJJUHeHUH TMPOBOAHMKOB): TJIAHWPOBaTh MCC/e/0BaHKe, COOMpaTh YCTAaHOBKY W BBLITIONHATb W3MepeHUs, Cenys
MIpe//IOKEHHOMY TIIaHy, (DUKCUpOBaTh pe3y/bTaThl TMOJyUeHHOH 3aBUCUMOCTH B Buje Tabmui] U rpadUKoB, fefaTh BBIBOJBI IO
pe3y/bTaTam UCC/Ie[J0BaHuUS;

TIPOBOJIUTh KOCBEHHbIe M3MepeHUst (H3UUeCKUX BeMUrH (yZenbHas TerIOEMKOCTh BelllecTBa, COMPOTHB/IEHWEe TIPOBOJHUKA, paboTa U
MOIIIHOCTb 3JIEKTPUYECKOTO TOKA): IJIAHUPOBATh W3MepeHHs, COOMpaTh 3KCIIePUMEHTAlbHYI0 YCTAHOBKY, C/lefys TIPeAJIoyKeHHON
WHCTPYKLIMH, U BBIUKCJIATH 3HaUeHWe BeJTMUUHBI;

co06utro/1aTh TpaBU/ia TEXHUKU Oe301acHOCTH Tipu paboTe ¢ 1abopaTopHbIM 060py10BaHKEM;

XapaKTepr30BaTh MPUHLUIbI 1eHACTBUS M3yueHHBIX NMPUOOPOB M TeXHWYECKUX YCTPOMCTB C OTMOPOM Ha MX OMUCaHUs (B TOM UHC/e:
cucTeMa OTOIUVIEHHsI JIOMOB, TUIDOMeTp, TiapoBasi TypOWHa, amrepmeTp, BOJILTMETDP, CUETUMK 3JIeKTPUUECKOW 3SHepruu,
3JIeKTPOOCBETUTe/IbHBIe TPUOOPKI, HarpeBaTe/bHbIe 3/IeKTPONPUOOpLI (TIpHUMephI), 37eKTpUUecKre MpeoXpPaHrTed, 371eKTPOMarHur,
3JIEKTPOZIBUTaTe/b TIOCTOSTHHOTO TOKA), WCIO/MBb3ysl 3HAHUS O CBOWCTBAaX (U3MUECKUX SIBJIeHUA W HeoOXoaumble (usnueckue
3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIe TeXHUUECKHe YCTPOMCTBAa U U3MepuTe/bHbIe MPUOOPHI MO CXeMaM M CXeMaTUYHBIM PHUCYHKaM (JKUJKOCTHBIM
TePMOMETp, TEepMOC, TICUXPOMETp, TWUIPOMETp, [BUraTe/lb BHYTPEHHEro CropaHusi, 3/IeKTPOCKOI, peocTar), COCTaB/SATb CXeMbl
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3JIeKTPUUECKUX LeTiel ¢ Toc/iejoBaTe/IbHbIM U Tapasiie/lbHbIM COeJUHeHHeM 3/1eMeHTOB, pa3/inyasi yC/IOBHbIe 0003HaueHUst 3/1eMEeHTOB
3JIEKTPUYECKUX Lierew;

MIPUBOZIUTE TIPUMEPBI (HAaXOAUTh WH(OPMAIUIO0 O TIPUMepax) MPaKTHUeCKOTO WCIO/b30BaHUs (DU3UUeCKUX 3HAHWWA B TIOBCEHEBHOM
JKU3HU [y obecrieyeHusi 0e30mMacHOCTU TpU oOparrieHuu ¢ MpubopamMy M TeXHUUECKUMMH yCTPOWCTBAMH, COXPAHEHWsS 3/I0POBbs U
Co0JTFOIeHHsI HOPM 3KO0JIOTHYeCKOr0 TIOBe/IeHHsI B OKpYKaroIIlell cpefe;

OCYILL[eCTBJISATh TIOUCK HHGOpMaIMu (U3NUeCKOro cofiep)kaHusi B VIHTepHeTe, Ha OCHOBe MMEIOL[UXCs 3HAHUN U TYTEM CpaBHEHUS
JIOTIOJTHUTE/TbHBIX NCTOYHUKOB BbIZIEIATh MHPOPMAI[HI0, KOTOpast SIB/ISIETCS POTUBOPEUHBOU UK MOKET OBITh HeJJOCTOBEPHOM;
WCMOMb30BaTh TIPU BBITIOJTHEHWM Yy4yeOHBIX 3aZlaHWM Hay4YHO--TIOMYJISIPHYIO JIUTEePAaTypy (U3NUUecKOro CO/Iep’KaHusi, CIIpaBOYHbIE
MaTepuasbl, pecypcbl ceTu VIHTepHeT, BajieThb NMpUEMaMU KOHCIIeKTUPOBAHUs TeKCTa, TNpeobpa3oBaHuss MH(OpMAILUM W3 OIHOU
3HAKOBOW CUCTeMbI B IPYTYIO;

Co3/laBaTh COOCTBEHHbIE THMChbMEHHble M KpaTKWe YCTHble cCOOOIeHus, 0000imias uHbOpMalUi0 W3 HECKOJbKUX WMCTOYHHKOB
(bu3ryecKoro cojiep)kKaHusi, B TOM 4YKc/ie TTyOJIMYHO TIPeJCTaB/IsATh Pe3y/bTaThl TPOEKTHOW WU/IU UCC/Ie/[0BaTeIbCKON esTeTbHOCTH, TTPU
3TOM IPaMOTHO MCIT0/Tb30BaTh U3yUEHHBIN MOHATUMHBIN amrapar Kypca (GU3UKH, COTIPOBOXK/IaTh BBHICTYTI/IEHHE TTpe3eHTal[hel;

TIPY BBITIOJTHEHUH YueOHBIX ITPOEKTOB M UCC/IeI0BaHUH (PU3MUeCKHX TTPOLIeCCOB Pacrpe/ieNisiTh 00S3aHHOCTH B IPYIITe B COOTBETCTBUU C
MOCTaB/IeHHbIMU 3a/layaMH, CIeJUTh 3a BBHITIOJTHEHWEM TUIaHa JIeMCTBUN M KOPPEKTUPOBAaTh €ro, a/[eKBaTHO OI[eHWBATh COOCTBEHHBIN
BKJIa/I B ZIeITe/TbHOCTD TPYIIIbI, BLICTPaWBaTh KOMMYHHUKATHBHOE B3aUMO/IeMCTBUE, TTPOSIBJISISi TOTOBHOCTh pa3peniaTb KOHGIUKTHI.

K koHI1ly 00yueHusi B 9 Kjiacce TpeJMeTHble pe3y/ibTaThl Ha 0a30BOM YpOBHe JO/DKHBI OTpaXkaTb CHOPMHUPOBAHHOCTH Y O0YYarOL[UXCs

YMeHUM:

WCTIO/Ib30BATh TIOHSATHSI: CUCTEMAa OTCYETa, MarepyasbHas TOYKA, TPAeKTOPHs, OTHOCHUTENIbHOCTh MeXaHMUeCKOTO [BIIKEHUS,
nedopmarust (ympyrasi, TiacTU4eckasi), TpPeHWe, LIeHTPOCTPEeMUTEe/bHOe YCKOpeHHe, HeBeCOMOCTb W TIeperpy3KH, LeHTP TsDKeCTH,
abCcoIOTHO TBEpZOE Teso, L|eHTP TSKeCTH TBEPAOTO Tesja, paBHOBeCHe, MeXaHWUecKhe Koie0aHusi U BOJIHBI, 3BYK, WH(Pa3ByK U
yJIbTPa3ByK, 3/1€KTPOMarHWTHbIE BOJIHBI, IIIKaja 3/1eKTPOMAarHUTHBIX BOJH, CBeT, OJIM30PYKOCTh M JaJbHO30PKOCTh, CIT€KTDPbI
WCTIYyCKaHUs U TIOTJI0IIeHus], anbda-, 6eTa- U raMmMa-u3aydeHusi, U30TOIbI, siZiepHasi SHepreTHKa;

pa3/nuyath siBjieHUs (paBHOMepHOe W HepaBHOMepHOe TPsSIMOJIMHeMHOe [BU)KeHHe, paBHOYCKOpeHHOe TPsSIMOJIMHeHOe [BUXXKeHHe,
cBOOOJHOE TajieHue Teji, PAaBHOMepHOe [BI)KeHHe I0 OKPY)KHOCTH, B3alMOJeNCTBHe TeJ, peakTUBHOe /BI)KeHHUe, KosebaTesbHOe
JBIDKeHWe (3aTyxamoljue ¥ BBIHY)KJEHHbIe KosiebaHWsI), pe30HaHC, BOJIHOBOe [BIJKEHWEe, OTPaKeHHWe 3BYKa, MPSMOIMHEeHHOoe
pacrmpocTpaHeHre, OTpa)keHHe U TIpe/loM/ieHre CBeTa, TIOJTHOe BHYTPeHHee OTpa)KeHHe CBeTa, pa3/ioykeHue 0esioro cBera B CIEKTP U
CJIO)KeHUe CIeKTpaJbHbIX 1[BETOB, [UCIIEPCHUSI CBeTa, eCTeCTBeHHas paJM0aKTUBHOCTb, BO3HMKHOBEHHe JIMHEHUaToro CrieKTpa
W3/Ty4eHust) TI0 OTMTMCAHUIO UX XapaKTepHBIX CBOMCTB U Ha OCHOBE OTIBITOB, IeMOHCTPUPYIOLIUX AaHHOe (hr3UUecKoe siBeHue;
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pacro3HaBaTh IpOsIBJIEHUE M3YYeHHbIX (M3UUYECKHX SIBJIEHUM B OKDY)KawolleM mupe (B TOM uuc/e (U3NuecKue SIBIEHUS B MPUPOJE:
TPWIVMBLI U OT/JMBBI, [BWKeHUe TMyaHeT COJHeYHOW CHUCTeMbl, DeaKTUBHOE [BW)KEHHE >KHMBbIX OpPraHW3MOB, BOCIIPUSITUE 3BYKOB
JKUBOTHBIMH, 3eMJIeTpsiCeHHe, CeliCMUUYeckre BOJIHBI, LIyHaMH, 3XO, I[BeTa TeJs, ONTHYeCKWe SIBJIeHWs B TIpUpoje, Ouomoruyeckoe
JlefiCTBUe BUMMOTO, y/AbTPa(ro/eTOBOr0 U PEHTIeHOBCKOTO W3/1yuyeHUd, eCTeCTBeHHbIN paZiiOakKTUBHbINA (POH, KOCMUYECKHe JTy4H,
pafiM0aKTMBHOE W3/yYeHHe MPUPOJHBIX MHWHEpaloB, AelCTBHe paJiMOaKTUBHBIX W3/IyUeHHWM Ha OpraHu3M 4esioBeKa), NpPU 3TOM
NepeBO/IUTh MPaKTHUUeCKYH0 3a/lauy B yueOHYI0, BBIJe/ISTh CyllleCTBeHHbIe CBOMCTBA (MPU3HaKK) (pr3nuecKUXx siBJeHUM;

OMUCHIBaTh U3yUYeHHbIe CBOMCTBA Tel W (pU3HMUYECKUe sIB/IeHUS, UCIO0Jb3ysl (U3nUYecKre BeJUUYUHbI (CpeJHSIi U MIHOBEHHasi CKOPOCTb
Tesla TPU HEpaBHOMEDHOM [IBW)KEHMM, YCKOpeHHWe, repeMellleHre, MyThb, YIJIOBasi CKOPOCThb, CW/a TPEHMs, CWa YIPYroCTH, CUla
TSDKeCTH, YCKOpeHWe CBOOOJHOTO TiafieHWsi, BeC Teja, WMIY/JbC Teja, WUMITyJbC CUIbl, MeXaHWueckasi paboTa W MOILHOCTb,
TIOTeHLMa/IbHasl 3Heprus Tesa, MOAHATOrO Haf IMOBEPXHOCTHIO 3eMJ/H, NOTeHLMajabHasi SHepPryus CKaTOW IPY)KUHBI, KWHeTHYecKas
JHEpPrus, T0JIHAsg MeXaHWuecKasi SHeprus, epruof M uacToTa KosiebaHWii, JyIMHa BOJTHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTh
CBeTa, IOKa3aTejlb MPEeIOMJIEHUs] Cpe/ibl), MPU OMNHWCAHWU TMPaBUIbHO TPAKTOBAaTh (PU3MUECKUM CMBIC/I MCIO/b3YeMbIX BEeIUUMH,
o0003HaueHUss M eAUHHULbl (PU3NUECKUX BeJWYMH, HAaXOAUTb (OPMYJIbI, CBSI3bIBAIOLME JaHHYI0 (U3WUYEeCKYH BeUUHMHY C JAPYTUMU
Be/IMUMHAMU, CTPOUTh rPahvKU M3yueHHbIX 3aBUCHMOCTeN (PU3NUeCKUX BeTUUYMH;

XapaKTepr30BaTb CBOMCTBAa Tes, (U3MUeCKHe SIBJIeHWs U TPOLeCChl, MCIO/b3ysl 3aKOH COXPaHEHWs] SHEPruM, 3aKOH BCEMHPHOTO
TACOTEHUS, MPUHLUII CYINepro3ULIMA CWJ/, TIPUHLIAII OTHOCUTeNbHOCTU ['aymunes, 3akoHbl HbHOTOHA, 3aKOH COXpaHeHHWsI MUMITY/IbCa,
3aKOHBbI OTPa)KeHUs W TPeJIOMJIeHHsI CBEeTa, 3aKOHbl COXPaHeHHsl 3apsiloBOr0 M MacCOBOTO YKCe/ TMPH S[ePHBbIX peakLUsX, NP 3TOM
JlaBaTh CJIOBECHYIO (pOPMY/IMPOBKY 3aKOHA M 3allMChIBaTh €0 MaTeMaTUueCcKoe BbIpaXKeHHUE;

00BSACHATL (Ppr3MYecKre TIPOLeCChl U CBOMCTBA Tes, B TOM UHC/Ie W B KOHTEKCTe CUTYal[ii MPAKTHKO-OPHEHTHPOBAHHOTO XapaKTepa:
BBISIB/IATH TIPUUMHHO--C/IeICTBEHHbBIE CBSI3U, CTPOUTH 00BbsICHEHUe W3 2—3 JIOTMYeCKHMX II1aroB C OMOpOi Ha 2—3 WM3yueHHBIX CBOMCTBA
(u3ryecKux siBleHUH, (PM3MYeCKUX 3aKOHOB U/ 3aKOHOMEPHOCTe!;

pellaTh pacuéTHble 3a/jauy (OmMUparolecs Ha CUCTeMY U3 2—3 ypaBHEHUI), UCTI0/Ib3Ys 3aKOHBI U (DOPMYJIbI, CBSI3bIBaOLLME (PU3NUeCKre
Be/IMYMHBL: Ha OCHOBE aHa/M3a YCJIOBUs 3a/laud 3allvChIBaTh KPAaTKOe YC/IOBHE, BBISB/ATH HeAOCTAIOIIMe MW U30BITOYHbIE /JaHHBIE,
BbIOMpaTh 3aKOHBI U (HOPMysbl, HeOOXOAWUMBIE /IS peIllieHHs, MPOBOAWTh PACUEThl M OLIEHUBATH PeaTMCTUYHOCTb I10JTyYeHHOTO
3HaueHUs1 PU3NYECKOW BeJTMUMHBI;

pacrio3HaBath 1pobsieMbl, KOTOpble MOYKHO PeLIUTh MPU MOMOIIY (HHU3UYeCKUX MeTO/I0B, UCII0/Ib3ysl OMMCaHKe UCC/Ie/JOBAHNS, BBIJE/SATh
TpoBepsieMoe TpeAIooXKeHue, OLleHUBaTh MPaBUIbHOCTL TOPsiZiKa MPOBeZieHUs] UCC/Ie0BaHus, Je/aTh BbIBO/bl, UHTEPIIPETUPOBATh
pe3y/bTaThl HabJFOIeHNH U OTILITOB;

TIPOBO/IUTH OTILITHI TI0 HAOJTIOIeHNI0 (PU3UUECKUX SIBIEHUHN WK (GHU3UUeCKHX CBOMCTB Ten (M3ydeHHe BTOPOro 3akoHa HberoTOHA, 3aKOHa
COXpaHeHWs] SHEeprud, 3aBHCHMOCTb Tepuosia KosiebaHWli TPY)KMHHOTO MasiTHUKA OT MacChl TPy3a U JKECTKOCTH TIPY)KHMHBI U
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He3aBUCUMOCTb OT aMIUIMTYZbl MasblX KoyiebaHHWH, TPSIMOJIMHEHOe pacripocTpaHeHHe CBeTa, pa3/ioykeHHe 0eoro cBeTa B CIIEKTP,
M3yueHHe CBOWCTB W300paKeHWs B IJIOCKOM 3epKaje U CBOWCTB H300pakeHHsi TipeMeTa B coOuparomieii mH3e, HabmofeHne
CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB W3/IyU4eHMs): CaMOCTOSITE/IbHO COOMpaTh YCTAHOBKY M3 M30BITOUHOTO Habopa 000pyJoBaHUS,
OTMCBIBaTb X0/ OTIbITA U er0 pe3y/ibTaThl, (HOPMYIMPOBAThH BLIBO/EL;

MPOBOJUTH TIPM HeOoOXOJAMMOCTH CEepHI0 TPSMBIX H3MepeHUi, orpefiefisisi CpejjHee 3HaueHHe H3MepsieMOW BelHUUMHbI ((OKyCHOe
paccrosiHve cobuparolrieil IMH3bI), 000CHOBLIBATEL BBIOOP Cr10c00a M3MepeHws (M3MepHUTeTbHOTO TIprOopa);

MPOBOJJUTh HCC/Ie[0BaHHe 3aBUCUMOCTel (GUM3MYeCKHMX BeJUUHH C HCII0/Ib30BaHWEM TMPSMBIX HW3MepeHHH (3aBUCHMOCTb MyTH OT
BpeMeHH TpH PaBHOYCKOPEHHOM [IBIKeHHH 0Oe3 Haua/lbHOW CKOPOCTH, INepuofa KomebaHW{ MaTeMaTHuecKOro MasiTHHUKA OT [JTAHBI
HUTH, 3aBUCHMOCTH YTI/Ia OTPa)KeHWsI CBeTa OT yIJa Ma/ileHHsl U yrJia TIpeJIOM/IeHHsT OT yIJia TiaJieHusi): TIaHUpOBaTh MCC/Ie/I0BaHMe,
CaMOCTOSITe/IBHO COOUpaTh YCTAaHOBKY, (DUKCHPOBATH PE3Y/bTaThl MOTYUEHHOW 3aBUCUMOCTH (PU3WYECKHMX BeJIMUMH B BHUje Tab/uI| U
rpauKoB, [ie/1aTh BLIBO/BI 10 Pe3y/ibTaTaM UCC/IeJOBaHKS;

MPOBOJJUTH KOCBeHHbIe M3MepeHHusi (pU3NuecKUX BeMUMH (CpeJHsisi CKOPOCTb M YCKODeHHe Tejla MpY PaBHOYCKOPEHHOM [BIKEHHH,
yCKOpeHHe CBOOOJHOrO TafieHusl, KECTKOCTb MPYXUHBI, KO3(MOULMEHT TPeHHs] CKOJbKeHHs, MeXaHHdeckas paboTa M MOIIHOCTB,
yacToTa U Tepuo/, KosebaHUi MaTeMaTHUecKoro M MpYKMHHOTO MasTHHKOB, ONTUYeCKasi CH/a coOWparoleil TMH3bI, Paii0aKTUBHBIHI
GoH): TIaHMPOBAaTh W3MEpEeHMs], COOMpaTh SKCIIEPUMEHTA/bHYI0 YCTAHOBKY UM BBITIOJIHATH W3MEpEHUs], CeAys TpeJioyKeHHOH
WHCTPYKI[UM, BBIYMC/ISTH 3HAU€HWE BEJMUMHBI W AHAJIW3UPOBaTh IIOJyUEHHbIE Pe3y/bTaTbl C YUETOM 3aJaHHOW IOrPEelIHOCTH
H3MepeHul;

cobmoaTh MpaBu/ia TeEXHUKU 6e30macHOCTH Mpy paboTe ¢ 1abopaTopHbIM 000pY/0BaHUEM;

pa3MyaTh OCHOBHbIe TPHU3HAKA H3y4deHHbIX (U3MUECKUX Mo/eseidi: MaTepHasbHas TOUKa, aOCOMIOTHO TBEDZOe Teso, TOUYEUHBIH
WCTOYHHUK CBETA, JIy4, TOHKasl JIMH3a, TUIaHeTapHas MOZIe/lb aTOMa, HYK/IOHHast MO/Ie/Ib aTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPUHLIUIBI IeHCTBHUSI M3YUeHHBIX MPUOOPOB M TeXHHUECKHUX YCTPOWCTB C OMOPOM Ha UX OMHCaHUsS (B TOM 4YHCIIe:
CITH/IOMETP, JIaTUMKHU TT0JIOKeHHUs], PACCTOSIHUSL M YCKODeHHUsI, PaKeTa, 9X0JI0T, OUKH, MIepUCKoII, (oToarrapar, OnTHYecKrie CBeTOBOJbI,
CIIeKTPOCKOII, /J03UMeTp, Kamepa BuibcoHa), MCIO/B3ysl 3HAHUS O CBOMCTBAX (M3NYECKHUX SIBIEHHH M HeoOXoAuMble (HU3HUecKre
3aKOHOMEpHOCTH;

HCII0/Ib30BaTh CXEMbl M CX€MATHUHbIE PUCYHKU WU3YUEHHBIX TEXHUUYECKUX YCTPOUCTB, U3MEPUTE/bHBIX MPUOOPOB U TEXHOJOTUUECKUX
TIPOLIECCOB TIPU PEIIeHUH yueOHO--TIPAKTUUECKUX 3aflay, ONTUYeCKHe CXeMbl [ TIOCTPOeHUs] W300paKeHUH B TJIOCKOM 3epKaje U
cobuparolrieii MH3e;

MIPUBOZAWTH TIPUMepHl (HaXOAWTh WHPOPMALMI0 O MpHUMepax) MPaKTHUeCcKOro HCIOMb30BaHUs (HM3MUYeCKUX 3HaHWK B IOBCEJHEBHOM
JKU3HU A1 obecrieueHrs: ©6e30MacHOCTU TpU OOpallieHny ¢ NpubopaMM U TeXHUYEeCKVMHU YCTPOMCTBAMH, COXPaHEHUs 3[0POBbs U
cobmr0/ieHust HOPM 9KO0JIOTHYeCKOro ToBe/leHHs B OKpY>KarolLeld cpefie;
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® OCYLIeCTBIATb TMOUCK HH(OpPMaLUWMy (U3NYEeCcKOro cojiep)kaHusi B VIHTepHeTe, CaMOCTOSITE/IbHO (OPMY/IMPYsl MOMCKOBBIA 3arpoc,
HaxoJuTb MyTHU OIpeje/eHus] [JOCTOBEPHOCTH II0JlyUeHHOW WH(pOpMalid Ha OCHOBE HWMEIOLIMXCS 3HAaHUM W [JIOTIOJTHUTEbHBIX
HCTOUHUKOB;

® UCTO/B30BaTh TIPU BBITIOJTHEHUM Y4yeOHBIX 3aZlaHUN Hay4YHO--TIOIMYJIIPHYIO JIUTEPAaTypy (HU3NUUECKOro CO/IepP>KaHUsl, CIIPAaBOYHbIE
MaTepuasbl, pecypcbl ceTu VIHTepHeT, Ba/ileThb TNpUEMaMU KOHCIIeKTUPOBAHUs TeKCTa, Tpeobpa3oBaHuss MH(OpMAILUM W3 OJHOU
3HAaKOBOM CUCTEMBI B [IPYTYIO;

e (03/1aBaTh COOCTBEHHBIE TMCbMEHHbIE W YCTHBIE COOOIIEHUST Ha OCHOBe WH(OPMAIUH W3 HECKOTbKMX HCTOUYHUKOB (DHU3NUECKOTO
cofiepkaHusl, TyOMYHO TIPe/ICTaB/sATh pe3y/IbTaThl TPOEKTHOW WM WCCIe0BaTebCKON /IeATeNIbHOCTA, TIPU 3TOM T'PaMOTHO
WCI0/1b30BaTh U3yUeHHbIM MMOHATUIHBIM arrapar u3yyaemMoro pasjesa (M3UKU U COMPOBOXK/ATh BLICTYIIEHHE Mpe3eHTaluel ¢ yuéToM
ocobeHHOCTeN ayJUTOPUU CBEPCTHUKOB.

IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl 0CHOBHOI0 00111ero 00pa3oBaHus

(7 xknacce)
Kon mposeps- [IpoBepsieMbie TpeIMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
€MOTO o0OpazoBaHUs
pe3ysbTaTa
1.1 HCIMOJIb30BAaTh N3YYEHHBIC TOHATHS
1.2 pasnuyaTh SBJICHUS 110 ONMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JTaHHOE
¢buznyeckoe ABICHHUE
1.3 pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3NUECKHUX SBJICHUHN B OKPYXKAIOMIEM MUPE, B TOM YuCie GU3NIECKUE SIBJICHUS B

MIPUPOJIC, TIPU ATOM MEPEBOUTH MPAKTUYECKYIO 3a7a4y B YIeOHYIO, BBIICISTH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH )
(U3UYECKUX SIBICHUHT

1.4 OIMCHIBATh U3yYCHHBIE CBOMCTBA TE U (PU3NUYECKHE SBICHUS, HCIIONIB3YS (PHU3MUECKUE BETUUMNHBI, IIPU ONTUCAHUU
IIPABUIBHO TPAKTOBATh (PM3UYECKUI CMBICI HCIIOJIb3YEMbIX BEIMUYUH, UX 0003HAUEHUS U €ANHULIBI (PU3NUECKUX BEITHYMH,
HaXOAUTh (POPMYIIBI, CBSA3BIBAIOIINE TaHHYIO (PM3UYECKYIO BEIUYHHY C APYTUMH BEITUUYNHAMH, CTPOUTH TpapUKH
W3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUUYHH

1.5 XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUYECKHE SIBJICHUS U MPOLIECCH, UCIIONB3YsI U3YUEeHHBIE 3aKOHBI, IPH 3TOM J1aBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTEMaTUYECKOE BhIPAKEHHE
1.6 OOBSICHATH (PM3UUECKHUE SIBICHUS, TPOLIECCHI U CBOWCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTYAIMi MPAKTUKO-

OPUEHTUPOBAHHOTO XapaKTepa: BISIBIATH IPUUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH 00bsACHEHUE U3 1-2 JOrH4YecKuX
I11aroB ¢ onopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (pU3MUYECKUX SBICHUH, PU3MUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTHU

1.7 pemath pacuéTHble 3a1aud B 1-2 neliCTBUS, HCIOJIb3Ys 3aKOHBI M JOPMYIIBI, CBSA3BIBAIOIINE (PU3UUECKUE BETMUMHBL: HA
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OCHOBE aHaJIM3a yCJIOBUS 3aJ]aul 3alUChIBaTh KPAaTKOE yCIOBHE, MOICTABIATh GU3NYECKUE BEIUYUHBI B (DOPMYIIBI U
MMpOBOAUTH paC‘IéTBI, HaXOJUThb CIIPAaBOYHLIC JaHHBIC, HCOGXO,Z[I/IMBIG JJIg pCIICHUA 3a1a4, OLICHUBATh PCAJIMCTUYHOCTD
MTOJTYYEHHOW (PU3MUECKON BETMYHUHBI

1.8

pacro3HaBaTh IIPOOJIEMbl, KOTOPbIE MOXHO PELIUTh IPU MOMOLIN (PU3HUECKHX METO/I0B, B ONMCAHUM UCCIIEOBAHUS
BBIJICJIATH POBEPSEMOE IPEANONI0KEHUE (TUIIOTE3Y), PA3INYaTh U HHTEPIPETUPOBATH MOTYyYCHHBIH pe3yIbTaT, HAXOIUTh
OLIMOKH B XOJI€ OIIBITA, JIeNaTh BHIBOJBI 10 €r0 pPe3yJbTaTaM

1.9

MIPOBOANTH OMBITHI 110 HAOTIOACHHUIO PU3NYSCKUX SIBICHUHN WIN (PU3HUUECKUX CBOWCTB TEN: (POPMYITHPOBATH MPOBEPSIEMBIE
MPEIOJIOKEHUsI, COOMpaTh YCTAHOBKY U3 MPENJI0KEHHOTO 000PYA0BaHUSI, 3aIUCHIBATh X0/ OMbITa U POPMYIUPOBATH
BBIBOJIbI

1.10

BBITIOJTHSTH TPSIMBIE U3MEPEHHUS C UCTIOJIB30BAHUEM aHAJIOTOBBIX U IU(POBBIX TPUOOPOB, 3aIMCHIBATH TOKA3AHUS
npuOOpOB ¢ YUETOM 33JaHHOH aOCOIIOTHOM MOTPENTHOCTH U3MEPEHUI

MIPOBOAMTDH UCCIIEI0BAHUE 3aBUCUMOCTH OJTHON (PM3NYECKON BETMYUHBI OT APYTOM ¢ UCIOIB30BAHUEM IIPSIMBIX
M3MEpEeHUH, yUacTBOBATh B INITAHMPOBAHUHU YU€OHOTO MCCIEIOBaHUs, COOMPATh YCTAHOBKY U BBIIIOJIHATH U3MEPEHUS,
clieysl IPEeAI0KEHHOMY IUIaHy, (PUKCUPOBAThH Pe3yIbTaThl MOJYyYEHHONW 3aBUCUMOCTH (PM3NYECKUX BEJTMYHH B BUJIE
MPeITIOKEHHBIX Ta0IHII U TpadUKOB, AEJIaTh BBIBOJBI MO PE3YJIbTATaM HCCICIOBAHUS

1.12

MIPOBOANTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIIMYUH, CIEAYS MPEUI0KCHHON HHCTPYKITUU: TIPY BHITIOJTHEHUH
M3MepeHuil coOMpaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIISITH 3HAUEHUE HCKOMOMW BETHMUMHBI

1.13

co0JII01aTh MpaBUJIa TEXHUKH O€30MIACHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM

1.14

YKa3bIBaTh IPUHIIUIIBI IEHCTBUS TPUOOPOB M TEXHUUECKHUX YCTPOUCTB, XapaKTepU30BaTh MPUHIIUIIBI AEHCTBUS
W3YYCHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB C TOMOIIBIO UX OMHCAHUS, UCTIONB3YS 3HAHUS O CBOMCTBaX (PU3MUECKHX
SIBJICHUN ¥ HE0OX0AUMBble pr3ndeckre 3aKOHbI U 3aKOHOMEPHOCTH

1.15

MPUBOAUTH PUMEPHI (HAXOIUTHh HH(POPMALIHIO O MIPUMEPAX) MPAKTUYECKOTO UCTIONIb30BaHUS (PU3MUECKUX 3HAHUH B
MTOBCETHEBHOM XKHU3HH JIJIs1 o0ecrieueHrs 0€301MacHOCTH TIPH OOpaIIeHUH ¢ MPUOOPaMU U TEXHUISCKUMHU YCTPOHUCTBAMH,
COXPAHEHHUS 3I0POBbsS U COOJIIOICHUS HOPM DKOJIOTUYECKOTO IMOBEJCHHS B OKPYIKaIOIIEH cpesie

1.16

OCYILIECTBISATH OTOOP UCTOYHUKOB HH(POpMAINK B ceTH IHTepHET B COOTBETCTBHHU € 33JJaHHBIM [TOMCKOBBIM 3alIPOCOM, Ha
OCHOBE MMEIOIINXCSI 3HAHUHM U TyTEM CPaBHEHHUS PA3TUYHBIX HCTOUHUKOB BBIICIATH WH(POPMAIIHIO, KOTOPAst SBISIETCS
MIPOTHBOPEUYNBOMN WJIM MOXKET OBITh HEJTOCTOBEPHOM

1.17

MCIIOJIb30BaTh MIPU BHIIOJHEHUH YU€OHBIX 3aJJaHUI HayYHO-TIONMYJISPHYIO JTUTEPATypy PU3NUECKOTO COEepPIKaHUS,
CIpaBOYHBIC MAaTEPUAIIbI, pecypchl ceTi MHTepHeT, BiIaleTh NpUEMaMu KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHus
nH(pOpMaIUY U3 OJTHON 3HAKOBOW CHCTEMBI B APYTYIO

1.18

co3JlaBaTh COOCTBEHHBIE KPAaTKUE MUCbMEHHBIE U YCTHBIE COOOIIEHNUS! Ha OCHOBE 2-3 HCTOUYHUKOB MH(OpMAINH
(GU3NYECKOT0 COIEP/KaHUs, B TOM YHCiIe MyOINYHO A€1aTh KpaTKue COOOLIEHNs O pe3yIbTaTaX IPOEKTOB MM y4EOHBIX
MCCIICIOBAHMM, IPY 3TOM IPaMOTHO HMCIOJIb30BATh N3YUCHHBII MOHATUHHBIN anmapar Kypca pU3UKH, COPOBOXKIATh
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BBICTYIUICHHUE ITpe3eHTalNeH

1.19 IIPU BBINOJIHEHUH Y4EOHBIX IPOEKTOB U UCCIIEIOBAaHUI pacnpenenaTh 0053aHHOCTH B IPYIIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 33J1a4aMH, CJICAUTH 32 BHIITOJHEHUEM TUIaHa JEHCTBUMN, aJeKBaTHO OLIEHUBATh COOCTBEHHBIH BKIIA/ B
JESITeNbHOCTh IPYIIIbl, BEICTPAUBATh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, YUUTHIBAsE MHEHHE OKPYKAIOLIMX
IIpoBepsiemble 3j1eMeHThI coep:kaHus (7 KJacc)
Kon Kon anementa [IpoBepsieMbIe 2JIEMEHTHI COAEPIKAHNS
paszaena

1

®OU3UKA U EE POJIb B ITO3HAHUU OKPYXXAIOIIEI'O MUPA

1.1

®du3suka - Hayka o npupoze. Ssinenus npuponasl. usnyeckue sABICHNS: MEXaHUYECKUE, TEIUIOBLIE,
JJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE

1.2 Ouznyeckue BenuuuHbl. M3Mepenne pusndecknx BenmmunH. Ouzndeckue mpubdopsl. [TorpenHocTs
n3MepeHuil. MexxayHapoiHasi CUCTEMA €IMHUIL

1.3 EcTtecTBeHHO-Hay4YHBIN METO] TO3HAHMS: HAOIIOACHHE, TTOCTAHOBKA HAYYHOTO BOIIPOCA, BBIIBUKECHUE
TUIOTE3, SKCIIEPUMEHT MO MTPOBEPKE TMIOTE3, 00BbsICHEHHE HA0II01aeMOT0 SIBJICHHUSI

14 Onucanne PU3NIECKHX SIBJICHUM C TOMOIIBIO MOJEIEH

1.5 [IpakTuyeckue paboOTHI:

H3mepeHue paccTosHUMN.
N3mepenune 00bEMa KUAKOCTH U TBEPIOTO TeTa.
Omnpenenenue pasMepoB MalbIX TE.

H3mepenue Temneparypsl Ipy MOMOIIHK KUIKOCTHOTO TEPMOMETPA U NATUYHUKA TEMIIEPATYPbI

ITEPBOHAYAJIbHBIE CBEJJEHW O CTPOEHNHN BELIECTBA

2.1 CrpoeHue BelecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, TOKA3bIBAIOLIUE IUCKPETHOE CTPOEHUE
BEILIECTBA

2.2 JIBr>xeHue yacTull BeuiecTBa. CBs3b CKOPOCTHU ABUKEHUS YaCTHI] C Temreparypoil. bBpoyHoBckoe
nBKeHue, muddysus

2.3 B3anmopaeicTBre 4acTUIl BENIECTBA: MPUTSIKEHUE U OTTAIKUBAHUE

2.4 ArperaTHble COCTOSIHUSI BELIIECTBA: CTPOCHUE ra30B, XKHUAKOCTEH U TBEPABIX (KPUCTAIUIMYESCKHX) TEL.
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B3anmocBA3p MEKy CBOMCTBAMU BEIIECTB B PA3HBIX arPEraTHBIX COCTOSHUAX U UX aTOMHO-
MOJIEKYJIIPHBIM CTPOEHUEM

2.5

OCc00EHHOCTH arperaTHbIX COCTOSTHUHN BOJIbI

2.6

[IpakTrueckue pabOTHI:
OreHKa IMaMeTpa aToMa METOJIOM PSIOB (C UCIOIb30BaHUEM (GoTorpadumuii).
OnbITH IO HAOJTIOICHUIO TETIJIOBOTO PACITUPEHUS ra30B.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUS

JIBWDKEHUE U B3AMOJIEVICTBYE TEJI

3.1 MexaHndeckoe nBHKeHue. PaBHOMEpHOE M HEPABHOMEPHOE JIBUKECHHE

3.2 CxopocTb. CpenHsisi CKOPOCTh PU HEPABHOMEPHOM JBH>KEHUHU. Pacu€T myT 1 BpEMEHH JIBUKEHHUS

33 SBneHue nHepUMH. 3aKOH HHEpLMH. B3aumMoeiicTBUE Te Kak MIPUUNHA U3MEHEHUS! CKOPOCTH JIBUKEHUS
Ten. Macca Kak Mepa HHEPTHOCTH TeJla

3.4 [TnoTHOCTH BeniecTBa. CBsI3b IVIOTHOCTH C KOJMYECTBOM MOJIEKYII B €AMHHUIIE 00bEMA BELIECTBA

3.5 Cua KaK XapakTepUCTHKA B3AaUMOJACHCTBHS TEJ

3.6 Cuna ynpyroctu u 3akoH ['yka. MI3mepeHune cuiibl ¢ IOMOIIBI0 JUHAMOMETpa

3.7 SBneHue TAroreHus U cuia Tsbkecty. Cuita TsHKECTH Ha Apyrux miaHeTax. Bec rena. HeBecomocts

3.8 Cuna tpeHus. TpeHue CKOIbXEHUS M TpeHUe MOoKos. TpeHne B IpUpoae U TEXHUKE

3.9 CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJHOW MpsiMol. PaBHOEHCTBYIOIIASI CUTT

3.10 [IpakTuueckue pabOTHI:

OmnpeienieHre CKOPOCTH PAaBHOMEPHOTO JIBFDKEHUS (IapHKa B )KHJIKOCTH, MOJCITH JICKTPUICCKOTO
aBTOMOOMJIS M TaK Jajiee).

Omnpenenenue cpeHeN CKOPOCTU CKOJIBKEHUS OpycKa WM IIapuKa M0 HAKIOHHOH MJIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPAOTO TeNA.

OnbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTskeHUs (AedopMalin) IpyKUHBI OT IMPUI0KEHHON
CHUJIBL.
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OnBbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIbXKEHUS OT Beca Tejla M XapakTepa
CONPUKACAIONIUXCSI TOBEPXHOCTEN

3.11

®usnuecKue SBICHUS B IPUPOJIE: TPUMEPHI ABUKEHHUS C PA3JIMYHBIMU CKOPOCTSIMHU B )KUBOW U HEXUBOU
IPUPOJIE, AEWCTBUE CUIIbI TPEHUS B IPUPOJE U TEXHHUKE

3.12

TexHu4ecKkue yCTpouCTBa: JUHAMOMETP, OJIIUITHUKH

JIABJIEHME TBEP/IbIX TEJI, )KMWJIKOCTEN 1 TA30B

4.1 Hasnenne TBEpaoro Tena. CrnocoObl yMEHbIIECHUS M YBEITUYCHUS JIABICHUS

4.2 JlaBnenue ra3a. 3aBUCUMOCTH JABJICHHS T'a3a OT 00bEMaA, TEMIIEPATypPhl

4.3 [lepenaua naBieHust TBEPIBIMU TEJIAMHU, )KUAKOCTAMM U Ta3amu. 3akoH [lackans. [TneBMaTnueckue
MalITuHbI

4.4 3aBUCHMOCTbD JaBJICHUS KUAKOCTH OT NIyOUHBL. [ mapocTaTndyeckuii mapagaokc. CooOIaronmecs CoCcy/abl.
['mapaBinyeckre MeXaHU3Mbl

4.5 Atmocdepa 3emnn u atmochepHoe paBienue. [[puanuHbI CyIIecCTBOBaHMS BO3AYITHON 000JI0UKHA 3EMITH.
OneiT Toppuuemin. 3aBUCUMOCTh AaTMOC(HEPHOTO AABICHUSI OT BHICOTHI HAJl YDOBHEM MODSI

4.6 N3mepenne armocdeproro nasnenus. [Ipubopsl miist n3mMepeHus: aTMoCGEpHOTO TaBJICHUS

4.7 JlelficTBHE KUIKOCTH W Ta3a HA OTPYKEHHOE B HUX TeJIO. BeITankuBaromias (apxume0Ba) cujia. 3aKoH
Apxumena

4.8 I1naBanue Ten. Bo3ayxonnaBanue

4.9 [IpakTuyeckue paboOTHI:
HccnenoBanue 3aBUCHMOCTH Beca Tella B BOZIE OT 00bEMa MOrpyKEHHOM B )KUKOCTh YaCTH TeJa.
Omnpenenenne BHITATKUBAIOIIEH CUJIBI, IEHCTBYIOLIEH Ha TEJIO, IOIPYKEHHOE B KUIAKOCTD.
[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLIECH CUIIbL, JEHCTBYIOLIEN HA TEJIO B JKUJIKOCTH, OT MacChl TENa.
OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh BBITAJIKUBAIOIIECH CUJTbI, IEUCTBYIOIEH Ha TEJIO B )KUJIKOCTH,
0T 00bEMa NOrpyXKEHHOM B )KUJIKOCTh YaCTH TeJla U OT MIOTHOCTH JKUKOCTH.
KoHcTpynpoBaHue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJKHU U ONIPEJEIeHHUE €€ rPy30M0AbEMHOCTH

4.10 Du3nyecKue SIBICHUS B IPUPOJIC: BIUSHUE aTMOC(HEPHOTO JABJICHUS HA )KHUBOW OPTaHH3M, IIABAHUE PHIO

4.11

TexHU4eCcKre yCTpOICTBA: COOOMIAIOMINUECS COCY/Ibl, YCTPOMCTBO BOIOMPOBOIA, THAPABINYECKHN MPeECC,
MaHOMETp, 0apOMeETp, BEICOTOMEp, MOPIIHEBON HACOC, APEOMETP
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5 PABOTA, MOIIHOCTDL, OHEPT'M A

5.1 Mexanudeckas pabora

5.2 MexaHnyeckast MOIHOCTh

5.3 [IpocThie MeXaHU3MBI: phIuar, 0J0K, HAaKJIOHHAs TI0CKOCTh. [IpaBuiio paBHOBECHS phIyara

54 [TpumeHeHne nmpaBusa paBHOBECHsI phlyara K OJIOKy

5.5 "3osoToe npaBuio" MexaHuku. KoagduuneHT noneznoro nectBus Mexanu3mMoB. IIpocTbie MEXaHU3MBI
B OBITY U TEXHHUKE

5.6 [ToTeHuuanbHas SHEPTUH TeJla, MOIHIATOro HaJl 3eMIIEn

5.7 Kunernueckas sHeprus

5.8 [TosiHasg MexaHUuecKas SHEPrusl. 3aKOH U3MEHEHUS M COXPAaHEHHUS] MEXaHUYECKON DHEPTUU

5.9 [IpakTuyeckue paboOTHI:
Omnpenenenue pabOThI CHIIBI TPEHUS TP PABHOMEPHOM JIBMYKEHUH Te€Ja M0 TOPU30HTAILHON
MIOBEPXHOCTH.
Uccnenoanue ycioBUi paBHOBECHUS pblyara.
N3mepenue K11/ HakIOHHON MIIOCKOCTH.
M3yueHune 3aKk0Ha COXpaHEHUs] MEXaHUYECKON YHEPrUuu

5.10 Du3nuecKue sBICHUs B IPUPOJIE: PhIUard B TEJIEC YEIOBEKa

5.11 TexHUYECKHEe yCTPOMCTBA: phIUar, MOJBMKHBIN U HEMOIBY)KHBINA OJIOKH, HAKJIIOHHAS TJIOCKOCTh, TIPOCTHIC
MEXaHU3MBI B OBITY

IIpoBepsiemble TPeOOBaAHMSA K Pe3y/IbTATAM OCBOCHHSI OCHOBHOI 00pa3oBaTe/IbHOM NporpamMMsl (8 kJacc)

Kon nmposepsi- [TpoBepsieMbie TpeIMETHBIE PE3yIbTAaThl OCBOCHUS OCHOBHON 00pa30BaTeIbHOM MTPOrpaMMbl OCHOBHOT'O OOIIETO
€MOTO oOpa3oBaHHs
pesyiibTara
1.1 WCMOJIb30BATh MOHSITUSI
1.2 pas3iiniaThb ABJICHUS 11O OMMUCAHUTIO UX XapaKTCPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, ICMOHCTPUPYIOIINUX JAHHOC
(bU3UIEeCcKOE SIBJICHUE
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1.3

pacrio3HaBaTh MPOSBICHNUE H3YYCHHBIX (PM3UYECKUX SBJICHHHA B OKPY)KAIOIIEM MHpPE, B TOM YHCie (PU3HUECKUE SBICHHS
B IIPUPOJIC, TIPU STOM MIEPEBOIUTH MPAKTUYECKYIO 337a4y B YU€OHYIO, BBIJENSTH CYIIECTBEHHBIE CBONCTBA (MIPU3HAKH )
(U3UYECKUX SIBICHUHT

1.4

OIHCHIBATh U3yUYEHHBIE CBOICTBA Te U (PU3UUECKHE SIBJICHUS, UCTIOIb3Ys PU3NUYECKUE BEIIUYUHBL, IPU OMMCAHUN
MPABWIBHO TPAKTOBATh GU3NUYECKUI CMBICI HCIIOJIb3yEeMbIX BETUYHUH, 0003HAYCHUS U SAMHUIIB (PU3NYCCKUX BEITUUHH,
HaXOJUTh (POPMYJIbI, CBSA3BIBAIOIINE TaHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMHU BEIMUYMHAMH, CTPOUTDH Ipauku
W3YYCHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUIHH

1.5

XapaKTepu30BaTh CBOWCTBA Tell, (PU3MUECKUE SBJICHUS U MPOLIECCHI, UCIOJIb3YSl U3YUYEHHbIE 3aKOHBI, IIPU ATOM JaBaTh
CJIOBECHYIO ()OPMYIUPOBKY 3aKOHA U 3aMMCBIBATH €0 MATEMATHUECKOE BBIPAKCHHE

1.6

OO0BACHATH (PU3NYECKUE MPOIIECCH U CBOMCTBA TeJI, B TOM YHCJIE U B KOHTEKCTE CUTYalUN MPaKTHKO-
OPHUCHTHPOBAHHOT'O XapPaKTCPa: BbIABIATL NPUINHHO-CIICACTBCHHBIC CBA3U, CTPOUTH O6’b$ICHeHI/I€ n3 1-2 noruyeckux
I1arOB € MOMOIIBIO 1-2 M3YYEHHBIX CBOMCTBA (PM3NUECKHUX SIBJICHUM, PU3NICCKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemarb pacyéTHble 3aauu B 2-3 ACHWCTBUS, UCIOIB3Ys 3aKOHBI U (JOPMYJIBI, CBSA3BIBAIOIINE (PU3UUECKUE BETUYUHBL: Ha
OCHOBE aHAJIM3a YCIOBUSA 3a/1a4U 3alKMCBIBATH KPATKOE YCIOBHE, BBIABIATE HEAOCTATOK JaHHBIX [ PELICHUS 3a0a4H,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE [T €€ peIIeHus], IPOBOAUTH PACUEThl M CPABHUBATH MOITYYEHHOE
3Ha4eHUEe (PU3NUECKOM BETMUNHBI C U3BECTHBIMU JTAHHBIMHU

1.8

pacro3HaBaTh Npo0IeMbl, KOTOPbIE MOYKHO PEIIUTH IPHU MOMOLTN PU3NYECKUX METOJIOB, UCIIONIb3Yys OMMCAHHE
MCCIIETOBaHMSI, BBIACIATH IPOBEPSEMOE MIPEITOJIOKEHNE, OLIEHUBATh TPABUIIBHOCTH MOPSIIKA MPOBEICHUS
WCCIIEOBAHMS, 1€JIaTh BHIBOBI

1.9

MIPOBOJIUTH OMBITHI IO HAOIIOAEHUIO (PU3UUECKUX SABJICHUN MM (PU3UUECKUX CBOIMCTB Tel: (hOPMYIHPOBATD
IPOBEPSIEMBIE TIPEIIOI0KEHHSI, COONPATh YCTAHOBKY M3 MPEAJI0KEHHOTO 000py/JOBaHHS, OMHCHIBATH X0 OIBITA U
(b opMyIHpPOBATH BHIBOIBI

1.10

BBINOJIHATH MPSIMBbIE U3MEPEHMSI C UCIIOJIb30BAHUEM aHAJIOTOBBIX TPUOOPOB U 1aTYUKOB (PU3NYECKUX BEITHYUH,
CpaBHUBATh Pe3yJIbTAThl U3MEPECHUHN C YUETOM 33JaHHOM a0CONIOTHOM MOTPEUTHOCTH

MIPOBOAUTDH UCCIIEI0BAaHUE 3aBUCUMOCTH OJTHON (PM3NYECKON BETMYUHBI OT APYTOM ¢ UCMOIB30BAHUEM IIPSIMBIX
M3MEPEHU: IIIaHUPOBATh MCCIIeI0OBaHNE, COOMPATh YCTAHOBKY M BBIMOIHATH U3MEPEHUS, CIIeays IPEI0KEHHOMY
I1aHy, QUKCUPOBATH PEe3yIbTaThl HOJYYEHHOM 3aBUCUMOCTH B BUE TaOIUIl U TpaduKOB, 1€JaTh BHIBOABI 1O
pe3yJibTaTaM MCCIEA0BAHMUS

1.12

MIPOBOAUTH KOCBEHHbIE U3MepeHUs (PU3MUECKUX BEIMYMH: INIAHUPOBATh U3MEPEHHUsI, COOUPaTh SKCIIEPUMEHTAILHYIO
YCTaHOBKY, CJIEysl IPEAJIOKEHHON MHCTPYKIIMH, U BBIYUCIISITH 3HAYEHUE BETUYHHBI

1.13

co0JIr01aTh MpaBUjIa TEXHUKH O€30MACHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM

1.14

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3yYEHHBIX IPUOOPOB M TEXHUUECKUX YCTPONCTB C OOPO Ha UX ONMHMCAHMUS,
WCTOJIb3Ys 3HAHHSI O CBOMCTBAaX (PM3UUECKUX ABJICHUN U HEOOXOaUMbIe (PU3UYECKHE 3aKOHOMEPHOCTH
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1.15

pacrno3HaBaTh POCThIE TEXHUYECKHE YCTPOMCTBA U M3MEPUTENIbHBIE TPUOOPHI IO CXeMaM U CXeMAaTUYHBIM PUCYHKaM,
COCTaBJISITh CXEMBbI JIEKTPUUECKUX LIETEH C MOCIeA0BaTEeIbHBIM U MapaJIEIbHBIM COCIUHEHUEM 3JIEMEHTOB, pa3inyast
yCIIOBHBIE 0003HAYEHUSI JIEMEHTOB YIEKTPUUYECKUX LIeTIen

1.16

NPUBOIUTH IPUMEPHI (HAXOUTh HH(OPMALIUIO O TPUMEPax ) MPaKTUIECKOTO MCIIOIb30BaHMs (PU3NUECKUX 3HAHUI B
MOBCETHEBHOM JKM3HU 1715 obecnieueHus 0€30MacHOCTH MPU 00paIleHUu ¢ IpuOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMH, COXPaHEHHS 37I0POBbsSI U COOJIIOICHHUS HOPM SKOJIOTHYECKOTO ITOBEJICHHS B OKPY’KAIOIIEH cpefe

1.17

OCYIIECTBISATh MOUCK HH(OpMannu (PU3HMIECKOTO COJepKaHus B ceTh IHTepHET, Ha OCHOBE HMEIOIIUXCS 3HAHUH U
yTéM CpaBHEHHUS JOMOJHUTEIBHBIX NICTOYHUKOB BBIICIIATh HH(OPMAIIHIO, KOTOPAs SBISIETCS IPOTUBOPEYHBOM HITH
MOJKET OBITh HEIOCTOBEPHOM

1.18

MCIOJIb30BaTh MIPU BHIIOJHEHUH YU€OHBIX 3aJJaHUI HayYHO-TIONMYJISPHYIO JTUTEPATypy (PU3NUECKOTO CONEPIKAHNUS,
CIIpaBOYHBIE MAaTEPUANIbI, pecypchl ceTi HTepHeT; BlaieTh NpUEMaMy KOHCIIEKTUPOBAHMSI TEKCTa, IpeoOpa3oBaHus
nH(pOpMaIUY U3 OJTHOM 3HAKOBOW CHCTEMBI B APYTYIO

1.19

co3J1aBaTh COOCTBEHHbIE MMChbMEHHBIE U KPATKHE YCTHBIE COOOIIEHUs, 000011ast HH(OPMAIIHIO U3 HECKOIBKUX
HCTOYHHUKOB (PU3NYECKOTO COEPKaHMsI, B TOM YHCIIE IYOJINYHO NPEACTABIATh PE3YJIbTAaThl IPOEKTHOM WK
HCCIIEA0BATENIBCKON NE€ATEIBHOCTH, IIPU 9TOM I'PaMOTHO HMCIIOJIb30BaTh U3YUYECHHBIN TOHATUNHBIN anmnapar Kypca
(U3UKHU, COPOBOXK/IATh BHICTYIUICHUE ITPE3CHTALIUCH

1.20

IIPU BBITIOJIHEHUU YUEOHBIX MTPOEKTOB U HCCIEA0BaHUN (HPHU3HUECKUX MPOIIECCOB pPACIIPEAETATh O0S3aHHOCTH B TPYIIE B
COOTBETCTBHH C [TOCTABJIEHHBIMH 3a/1a4aMH, CIEIUTh 32 BBITIOJHEHUEM IIJIaHa JIEHCTBUN U KOPPEKTUPOBATH €To,
a/ICKBaTHO OIICHUBATh COOCTBEHHBIN BKJIA/I B ACSITEILHOCTD TPYIIIBI, BRICTPAUBATH KOMMYHHUKATUBHOE
B3aMMOJICIICTBHE, POSIBJISISI TOTOBHOCTH pa3pemiaTb KOHGIUKTHI

IIpoBepsiemble 3j1eMeHTHI cogep:kanus (8 kiaacc)

Kon
paznena

Kon snemenTa [IpoBepsiembIe 3JIEMEHTHI COICPKAHUS

6

TEIUIOBBIE ABJIEHW A

6.1 OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-KMHETUYECKON TEOPUH CTPOCHMS BelecTBa. Macca 1 pa3Mepbl
MOJIGKYJI.OHBITBI, MOATBCPIKAAIOIINEC OCHOBHBIC ITOJIOKCHUS MOJIGKy.HSIpHO-KHHGTH‘-I@CKOfI TCOpUHn

6.2 Mopenu TBEPOTO, )KUIKOTO M Ta3000pa3HOTO COCTOSIHUMN BemecTBa. Kpucrammuiyeckue nu amopQHbIe
Tena

6.3 OObsicHEHNE CBOMCTB Ta30B, KUIKOCTEH U TBEPABIX TEJI HA OCHOBE MOJOKEHUH MOJIEKYIISIPHO-
KMHETUYECKOM TEOpUU

6.4 CmauyuBaHuWE U KaNWJUISIPHBIE SIBJICHUS
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6.5

TemoBoe paciupeHue U CKaTHE

6.6 Temneparypa. CBsI3b TEMIIEPATYPhI CO CKOPOCTHIO TEINIOBOTO ABUYKEHHS YaCTHII

6.7 Buytpennss sneprus. CriocoObl U3BMEHEHUsI BHYTPEHHEH SHEPTUU: TEIUIoNepeadya U COBEPIIICHHE
paboThHI

6.8 Bujpl Tenionepegaun: TemIONPOBOIHOCTh, KOHBEKIIHS, U3ITyUYCHUE

6.9 KomnnuectBo TeIioTEl. Y IenbHas TEIIOEMKOCTE BEIIECTBA

6.10 TennooOMeH U TEIIOBOE paBHOBECHE. Y paBHEHHE TEIJIOBOro OajaHca

6.11 [1naBneHue U OTBEp/IEBAHNE KPUCTAIUNIMYECKUX BELIECTB. Y A€JIbHAs TEIIOTa TIABJICHHUS

6.12 [TapooGpa3oBanue u konaeHcanus. Mcmapenue. Kunenue. Y nenpHas TerioTa mapooOpa3oBaHHs.
3aBHUCHMOCTh TEMIIEPaTyphbl KUIICHHSI OT aTMOCGHEPHOTO AaBJICHUS

6.13 Brnaxxnocts Bo3ayxa

6.14 DHEprus TOIKMBA. Y IeJIbHAs TEMJI0Ta CTOPaAHUs

6.15 [Mpunnmne! padots! TermnoBeix neurateneit KI1/1 rermnoBoro asurarens. TerioBbie NBUTATENN U 3aIIUTA
OKpY>KaloIlen cpeJibl

6.16 3aKOH COXpaHEHMs M IPEBPALLEHUS] JHEPTUH B TEIUIOBBIX ITpoLieccax

6.17 [TpakTrueckue pabOTHI:

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHIJI MOJIEKYJISIPHOTO TPUTSIKEHUS.

OnbIThI 110 BRIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.

OnbIThI 10 HAOJIOEHUIO TETJIOBOTO PACIIMPEHHUSI Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Omnpenenenue AaBleHUs BO3yXa B OaJUIOHE IIITPHIIA.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD AaBJICHUS BO3yXa OT €ro 00bEMa U HarpeBaHus WK
OXJIQXKICHHUSI.

[TpoBepka rumoTe3bl TMHEHHOM 3aBUCUMOCTH ITTUHBI CTOJOMKA JKUKOCTH B TEPMOMETPHUYECKON TpyOKe
OT TEMIIEpaTypHbI.

Habmroienne n3MeHeHus: BHyTpeHHEH SHEpruu Tena B pe3ysbTaTe TeIuionepenadu U paboThl BHEITHUX
CHIL
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HccnenoBanue siBICHUS TEMIOOOMEHA MPU CMEIIMBAHUHU XOJIOJHON M TOpsiYeit BOJIBI.

Onpe;[eneHHe KOJIMYCCTBA TCIIJIOTHI, TOJYUCHHOT'O BOZ[Oﬁ npu TEIUIOOOMEHE C HarpeTbiM
MCTAJUNIMYCCKUM MUIUHAPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.
HccnenoBanue mpoliecca UCIapeHus.
Onpenenenre OTHOCUTENbHON BIaXKHOCTH BO3/yXa.

OnpeneneHue yaeabHON TEMJIOTH TUIABICHUS JIb/Ia

6.18 duznueckue sBJICHUS B IPUPO/IE: MOBEPXHOCTHOE HATSHKEHUE U KANWJUISIPHBIE SIBJICHUS B IPUPOJIE,
KpUCTAJLIBI B IpHUpoje, u3inydenue CoHIa, 3aMep3aHnrue BOA0EMOB, MOpCKHE OpH3bl; 00pa3oBaHue
pOCHI, TyMaHa, UHEesI, CHeTa

6.19 TexHu4eckre yCTpoiCcTBa: KaUJUISIPhI, IPUMEPBI UCTIOIB30BAHUS KPUCTAIIOB, YKUAKOCTHBIH
TEPMOMETP, JATYUK TEMIIEPATyPhl, TEPMOC, CUCTEMA OTOIJIEHUSI JOMOB, TUTPOMETPBI, ICUXPOMETP,
napoBas TypOHHa, IBUTAaTeIh BHYTPEHHEr0 CropaHus

DJIEKTPUYECKHWE 1 MAT'HUTHBIE AABJIEHU A

7.1 OnexTpusanys Teia. J[Ba poaa dJIEKTPUUECKUX 3apsioB

7.2 B3aunmopeiicTBue 3apsokeHHBIX Tell. 3akoH KymoHa (3aBUCMMOCTh CHITBI B3aMMOJICUCTBUS 3apsKEHHBIX
TEJ OT BEJINYMHBI 3aPSIJI0B M PACCTOSTHUSL MEXKY TEJIaMu)

7.3 DnekTpuyeckoe nojie. Hanpspk€HHOCTD 35eKTprudecKoro nodid. [[puHIun cynepno3uiuu 3IeKTPUIECKUX
noJiel (Ha KaueCTBEHHOM YPOBHE)

7.4 Hocurenu snexTpuueckux 3apsaoB. DIEMEHTApHbIN AleKTpudyeckuil 3apsia. CTpoeHue atoma.
[TpOBOAHMKY M TUAJIEKTPUKH

7.5 3aKOH COXpaHEHMsI IEKTPUUECKOTO 3apsiia

7.6 DJICKTPUYECKUH TOK. Y CIIOBHS CYIIECTBOBAHMS AJIEKTPUYECKOT0 TOKA. MICTOYHMKHN MOCTOSTHHOTO TOKa

7.7 JIeicTBHSI STIEKTPHUECKOTO TOKA (TEIUIOBOE, XUMHUUECKOE, MATHUTHOE). DIEKTPUUIECKUH TOK B
KHUJKOCTSAX U razax

7.8 DiekTpuyeckas 1enb. Cruiia Toka. JIEKTPUIECKOE HANIPSKEHUE

7.9 ConpoTHBJICHHE NPOBOAHUKA. Y IEIbHOE CONPOTHUBIICHUE BEILIECTBA
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7.10

3akon OMa JuIsl y4acTKa 1enu

7.11

ITocnenoBarenpbHOE M MapaJICIbHOE COSAMHEHNE TPOBOTHUKOB

7.12 PaboTa ¥ MOUTHOCTb 3JIEKTPUUECKOro Toka. 3akoH JDxoyns - Jlenna

7.13 DNIEKTPUUYECKHE IIETTH U MTOTPEOUTEIN AIEKTPUIECKOM dSHeprun B ObITYy. KopoTkoe 3aMbikaHne

7.14 [TocTossHHBIE MAarHUTHI. B3auMo1eliCcTBUE TOCTOSSHHBIX MATHUTOB

7.15 MarnuTtHoe noje. MarautHoe nosie 3eMJIM M ero 3HaueHue JJis )KU3HU Ha 3eMie

7.16 OnbIT OpcTena. MarHuTHOE NOJIE SJIEKTPUUYECKOro ToKa. [I[puMeHeHne 3JIeKTPOMariuToB B TEXHUKE

7.17 JlelicTBrE MarHUTHOI'O NOJISl HA POBOJIHUK C TOKOM. DJIEKTPOABUIATENb IOCTOSIHHOTO TOKA.
Hcnosib30BaHME JIEKTPOABUTATENICH B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE

7.18 OnsiTel Papanes. SABneHue 3neKTpoMarHuTHOM MHAYKImu. [IpaBuio Jlenua

7.19 Onexrporereparop. CriocoObl MOTyYSHHS ANEKTPHUECKON SHEPTUU. DIEKTPOCTAHLIUHU Ha
BO300HOBJISIEMBIX MICTOYHHKAX SHEPTUU

7.20 [TpakTuyeckue pabOTHI:

OnbITH O HAOTIOACHUIO STCKTPU3ALUH TEJT HHAYKIUEH U P CONPUKOCHOBEHHH.
HccenenoBanue neCTBUS HIEKTPUYECKOTO 10JI1 HA IPOBOJIHUKYU U AUDIICKTPUKH.
CO6opka u mpoBepka pabOThI ANEKTPHUUECKON LIEMH MOCTOSIHHOTO TOKa.

W3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HAIIPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIIYLIETO Yepe3 PE3UCTOP, OT CONPOTUBIICHHUS PE3UCTOpa U
HanpsDKEHUs Ha PE3UCTOpE.

OHI)ITBI, ACMOHCTPHUPYIOIIUE 3aBUCUMOCTD 3JICKTPUUCCKOI'0 COIMMPOTUBIICHUS IIPOBOJHHUKA OT €TI0 JJIMHBI,
IJIomaau nmomncpeyHoro CCUCHUA U MaTrcpuala.

IIpoBepka nmpaBuiia CI0KEHMSI HANIPSKEHUH ITPH I1OCJIE0BATEILHOM COEIMHEHNH JABYX PE3HCTOPOB.

IIpoBepka nmpaBuiia AJisl CUIIBI TOKA IPHU MapajuIEIbHOM COEUHEHUH PE3UCTOPOB.
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Onpenenenue pabOThI AIEKTPUUECKOr0 TOKA, UAYIIETO YEPE3 PESUCTOP.

OmnpeneneHre MOIIHOCTH AJIEKTPUUYECKOTO TOKA, BBIACIEMON Ha PE3UCTOpE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HITYIIETO Yepe3 JIaMIIOUKY, OT HAlpsKSHUs Ha HEH.
Onpenenenne KII/] narpeBatens.

HccnenoBanre MarHuTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MarHUTOB.

M3yueHre MarHuTHOTO TOJISI TOCTOSTHHBIX MAarHUTOB IIPU UX 00bETUHEHUH U pa3AeICHUH.
HccnenoBanue 1eicTBUS SIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OHBITBI, ACMOHCTPpUPYIOIIUEC 3aBUCUMOCTD CHUJIBL B33.HMO,Z[€I>1CTBPI$I KaTylIKU ¢ TOKOM U MarouTa OT CHJIbL
TOKa W HAITPaBJICHHA TOKA B KaTYIIKE.

W3ydenue neiicTBUS MAarHUTHOTO TIOJISI HA TPOBOJAHUK C TOKOM.
KonctpynpoBanue u usyueHue padoThl AIEKTPOABUTATENS.
N3amepenne KIIJI anekTpoaBuraTeIbHOM YCTAHOBKH.

OnbITE IO HUCCICIOBAaHUIO SIBJICHUA 3J'ICKTpOM3FHPITHOI>i HHAYKOWHW: UCCIICAOBAHNC W3MEHEHHI
SHAYCHHUA W HAITPABJICHUS MHAYKIIMOHHOT'O TOKA

7.21 dusnyueckue SABJICHUS B IPUPO/IC: AICKTPUIECKUE SBJICHUS B aTMOC(hepe, DIEKTPHUIECTBO KUBBIX
OpPraHU3MOB, MarHUTHOE T10JIe 3eMIIH, APEH ] MOIFOCOB, POJIb MATHUTHOTO TOJIS IS KHU3HHU Ha 3eMie,
MOJISIPHOE CUSIHHE

7.22 TexHu4eckre yCcTponuCTBa: 3JIEKTPOCKOI, aMIIEPMETP, BOIBTMETP, PEOCTAT, CYETUHUK MIEKTPUIECKON

SHEPTHH, FJIEKTPOOCBETUTEIIbHBIC TPUOOPHI, HATPEBATEIBHBIC AIEKTPOIPUOOPHI (IIPUMEPHI),
ANEKTPUUYECKUE TPETOXPAHUTEIH, HIEKTPOMATHUT, SJICKTPOABUTATEH TIOCTOSTHHOTO TOKA, TEHEPATOP
MIOCTOSTHHOTO TOKa
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IIpoBepsiemble TpeOOBaHUS K pe3y/IbTaTaM 0OCBOCHHMS OCHOBHOM 00pa3oBaTe/ibHOM nMporpamMmsl (9 kiacc)

Kon nposepsi-
eMOro
pe3yJsiprara

[IpoBepsieMble TpeMETHBIE PE3YIIbTAaThl OCBOCHHUS OCHOBHON 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIIEr0
o0pazoBaHus

1.1

HCITI0JIb30BATh M3YUCHHBIC TOHATHUA

1.2

pas3iinviaThb ABJICHUS 11O OMMUCAHUTIO UX XapPaKTCPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, ICMOHCTPUPYIOIINUX JAaHHOC
(bU3UIECKOE SIBJICHUE

1.3

pacro3HaBaTh MPOSBICHNUE H3YYCHHBIX (PU3NUYECKUX SIBIICHHH B OKPYKAIOIIEM MHUPE, B TOM YHCIIE (PU3UUECKUE
SBJICHUSI B IPUPOJIE, IPU 3TOM IIEPEBOAUTH IPAKTUUECKYIO 3a/1a4y B Y4€OHYIO, BBIJEIATh CYIIECTBEHHBIE CBOIICTBA
(mpu3Haku) GU3NYECKUX SIBICHUHN

1.4

OIMCHIBATh U3yYCHHBIE CBOMCTBA TE U (PU3NYECKHE SBJICHUS, HCIIONB3Ys (PHU3MUECKUE BETUUNHBI, IIPU OMUCAHUU
MPaBWJIbHO TPAKTOBATh PU3NYECKUIN CMBICI UCIIOJIb3yEMbIX BEJIMYMH, 0003HAUYECHUS U €AMHULIBI PU3NIECKIX
BEJIMYMH, HAXOUTh (POPMYJIBL, CBA3BIBAIOIINE TAHHYIO (U3NYECKYIO BEIMYMHY C APYTUMH BEIMUYUHAMHU, CTPOUTH
rpadUKi U3y4EHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEJIUYUH

1.5

XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUECKUE SIBICHUS U MPOIIECCHI, UCIOIBb3Ys U3YYCHHBIE 3aKOHBI, TIPU ATOM
JlaBaTh CJIOBECHYIO (HOPMYIHPOBKY 3aKOHA U 3aHChIBATh €r0 MAaTEMAaTUYECKOE BHIPAKEHUE

1.6

OOBSICHATH (PM3UUECKUE TPOLIECCHI M CBOICTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYallui MPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa: BISIBIATH IPUUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH 00BACHEHUE U3 2-3 JTOTHYECKUX
I11ar0B C MOMOUIBIO 2-3 M3yYCHHBIX CBOWCTBA (PU3MUECKUX SABJICHUN, PU3NUECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH

1.7

peuiath pacuéTHbIe 3aauu (OHUpaIoOUIecs Ha CUCTEMY U3 2-3 ypaBHEHHIl), UCTIOIb3Ys 3aKOHBI U (hOPMYIIbI,
CBSI3BIBAIONME (PU3NUYECKUE BEIIMUYMHBI: HA OCHOBE aHAIIM3a YCIIOBUS 3a]]a41 3alUChIBaTh KPAaTKOE yCIOBHE,
BBISIBJISITH HEJIOCTAIOIIME MIIM N30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (hOPMYJIbI, HEOOXOIMMBIE [Tl PEIICHNUS,
MPOBOANTH PACUETHI U OIICHUBATH PEATUCTUIHOCTH MOTYYEHHOTO 3HAUCHUST (DU3UUECKON BETUIMHBI

1.8

pacrno3HaBaTh Mpo0JIeMbl, KOTOPbIE MOYKHO PEIIUTH IPHU MOMOLTN PU3NYECKUX METOJIOB, UCIIONIb3Yys OMMCAHHE
MCCIIE0BAaHMS, BBIIEISATh IPOBEPSIEMOE MPEAOIOKEHUE, OLICHUBATH TPABUILHOCTD MOPSIKA MPOBEACHUS
VCCJIETOBAHMsI, IEaTh BBIBOJIbI, HHTEPIPETUPOBAThH PE3YIbTAThl HAOIIOACHHM 1 ONBITOB

1.9

MPOBOJANTH OTBITHI 110 HAOIOACHNIO PU3MYECKHX SBICHUH NN (PU3HMYECKUX CBOWCTB TEJI: CAMOCTOSATEIILHO
coOHMpaTh YCTaHOBKY U3 U30BITOYHOTO HaOOpa 000pyI0BaHMsI, OTIUCHIBATH X0/ OIBITA U €T0 PE3YNIbTaTH,
(OpMYyIHPOBATH BBHIBOIBI

1.10

MNpOBOAUTDL IPHU HGOGXOI[I/IMOCTI/I CCPUIO MMPAMBIX H3MepeHHﬁ, orpeacidaa CpeaHeC 3HAYCHUC HBMGPHGMOﬁ BCIIMYHNHBI
(dboxycHOE paccTOosTHUE COOMPAIOIIEH JIMH3BI), 000CHOBBIBATH BHIOOP cr0c00a M3MepeHus (M3MEPUTEITHHOTO
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pudopa)

IIPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTEN (PU3NUECKUX BEIMUYUH C UCIIOIb30BAaHUEM IIPSIMBIX U3MEPEHUIL:
IUTAHUPOBATH UCCIIEIOBAHUE, CAMOCTOSATEIIEHO COOMPATh YCTAHOBKY, (DUKCHPOBATh PE3yIbTAThI MOJTyUYECHHON
3aBUCUMOCTH (PU3MUYECKUX BEIMUYHUH B BUJE TAOJIHIl U TPAQUKOB, A€7aTh BBIBOABI 110 PE3yJIbTATAM UCCIIEIOBAHMSI

1.12

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3NYECKHUX BETUUMH: TNIAHUPOBATh U3MEPEHUs], COOMPATH IKCIIEPUMEHTAIBHYIO
YCTaHOBKY U BBIIIOJIHATh U3MEPEHUS, CIIEAYs MIPEII0KEHHON HHCTPYKIIMH, BEIYUCIIATh 3HAYEHUE BEJIMUUHBI U
AHAIIM3UPOBATH IIOJIYYCHHBIC PE3YJILTATHI C YUETOM 33JaHHON NOTPELIHOCTH U3MEPEHUI

1.13

coOJTI0/1aTh MpaBUJIa TEXHUKK 0€30MaCHOCTH IpH paboTe ¢ 1abopaTopHBIM 000PYI0BaHUEM

1.14

pa3nuyaTh OCHOBHBIE MMPU3HAKU U3YYCHHBIX (PU3UUECKUX MOJIENICH: MaTepraabHas TOuKa, a0COIIOTHO TBEPIOE TEIO,
TOYEYHBIN UCTOYHUK CBETA, Jy4, TOHKAs JIMH3a, IUNIAHETAPHAsl MOJIENIb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO s1Ipa

1.15

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3yYEHHBIX IPUOOPOB M TEXHUUECKUX YCTPONCTB C OOPOM Ha UX ONMHUCAHMUS,
WCTOJIb3Ys 3HAHHSI O CBOMCTBAaX (PM3UUECKUX SABJICHUN U HEOOXOaMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH

1.16

UCIIOJIh30BATh CXEMBI M CXEMAaTUYHBIC PHCYHKH M3YYCHHBIX TEXHHUECKUX YCTPOMCTB, M3MEPUTEILHBIX IPHOOPOB 1
TCXHOJOTHUYCCKHUX ITPOLCCCOB IIPU PCIICHUHN y‘ICGHO-HpaKTI/I‘ICCKHX 3aia4, ONTUYCCKUC CXCMBbI IJId TOCTPOCHU A
M300pakKeHUH B TUIOCKOM 3€pKajie M COOMpAroNieH JIMH3e

1.17

MPUBOAUTH PUMEPHI (HAXOIUTHh HH(POPMALIHIO O MIPUMEPAX) MPAKTUYECKOTO UCTIONb30BaHUS (PU3MUECKUX 3HAHUH B
MTOBCETHEBHOM XKU3HH JIJIs1 o0ecrieueHns 0€301acHOCTH TIPH OOpaIeHUH ¢ TPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHSI 30POBbsI U COOIOICHISI HOPM YKOJIOTHYECKOT0 TOBEICHHUsI B OKPYKAIOMICH cpejie

1.18

OCYILIECTBIATH OUCK HH(OpMannu GpU3nUecKoro cojaepkanus B ceTd IHTepHeT, caMOCTOSTENbHO (GOopMyIupys
MOUCKOBBIN 3aIIPOC, HAXOAUTH ITYTH ONPEAEICHUS JOCTOBEPHOCTH NOTYYSHHOM HH(POpMAIMK Ha OCHOBE
MMEIOIIMXCS 3HAHUU U JOMOJIHUTENIbHBIX HCTOYHUKOB

1.19

MCIOJIb30BaTh MIPU BHITIOTHEHUH YY€OHBIX 3aJaHUI HAYIHO-TIOMYJISIPHYIO TUTEPATypy (PU3NIECKOTO CONEePIKAHUS,
CIpaBOYHBIC MAaTEPHAIIBI, peCypChl ceTr HTepHET; BlajieTh MPUEMaMN KOHCIIEKTUPOBAHHSI TEKCTA,
npeoOpa3oBaHus HHGOOPMALIUY U3 OJTHON 3HAKOBOM CHCTEMBI B IPYTYIO

1.20

co3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE MH(POPMAIIMU U3 HECKOJIBKUX UCTOYHUKOB
(bu3MYECKOTO cofiepKaHus, ITyOJIUYHO MPEICTABIATh PE3yIbTaThl IPOSKTHON MM UCCIIEI0BATENbCKON
JesTeTbHOCTH, TIPU 3TOM I'PAMOTHO MCIOJIb30BATh H3yYCHHbIN MOHATUIHHBIN anmapar u3y4aeMoro paszena Gu3uKu
Y CONPOBOXAATH BBICTYIJICHHE MTPEe3EHTAIMel ¢ y4ETOM 0COOCHHOCTEN ayJUTOPHH CBEPCTHUKOB

1.21

IIPU BBITOJIHEHUH YUEOHBIX POEKTOB M UCCIIEOBAHUHN (PU3HMUECKUX MPOIIECCOB paclpeneisTh 00S3aHHOCTH B
IpyIIIEe B COOTBETCTBUU C IOCTABICHHBIMU 33Ja4aMH, CJICAUTH 32 BBIIIOJIHEHUEM IJIaHA JEHCTBUN U
KOPPEKTHPOBATh €r0, aJICKBAaTHO OLICHUBATh COOCTBEHHBIN BKJIA/l B I€ATEIIEHOCTh TPYIIIBI, BHICTPAUBATh
KOMMYHHMKATHBHOE B3aUMO/JICHCTBHE, TPOSIBIISISI TOTOBHOCTH pa3pemiaTbh KOHGIUKTHI
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IIpoBepsiemble 371eMeHTHI coAep:kaHus (9 Kiacc)

Kon Kon [IpoBepsiembIe 3JIEMEHTHI COICPKAHUS
pazzena JJIEMEHTA
8 MEXAHUWYECKUE ABJIEHUA
8.1 Mexannueckoe nBukeHue. MarepuanbpHas Touka. Cuctema orcuéra
8.2 OTHOCHUTEIBHOCTE, MEXAaHUYECKOTO IBUKCHUA
8.3 PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHUE
8.4 HepaBHoMepHOe npsiMonnHeHOe 1BHKeHne. CpeHss 1 MTHOBEHHAs! CKOPOCTh Teja IpU
HEPAaBHOMEPHOM JIBH>)KECHUH
8.5 Yckopenue. PaBHOYCKOPEHHOE NIPSMOIMHENHOE IBUKCHHE
8.6 CBoOonanoe nmagenue. OneITel [anuines
8.7 PaBHOMepHOE ABMXKEeHUE TI0 OKpYkHOCTH. [lepnon u yactora oOpamenus. Jlnneinas u yriaoBas
CKOpocCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 ITepBoIii 3ak0H HproTOHA
8.9 Bropoii 3akon HeioToHa
8.10 Tpetuii 3akoH HploTOHA
8.11 [TpuHIMTT Cynepno3uIuy CUl
8.12 Cuna ynpyroctu. 3akoH I'yka
8.13 Cwua TpeHUsI: CHJIa TPEHHS CKOJIb)KEHMSI, CUJIa TPEHUS MOKOSI, APYTUE BUIbI TPEHUS
8.14 Cuna TSHKeCTH M 3aKOH BCEMUPHOTO TATOTEHHsI. Y CKOpeHHE CBOOOTHOTO TaICHHSI
8.15 JIBm>xenue nanet Bokpyr ConHna. [lepBas kocMudeckasi CKopocTb. HEBECOMOCTB U neperpy3ku
8.16 PaBHOBecue MaTepraibHON TOUYKH. AOCOJIOTHO TBEPAOE TEJIO
8.17 PaBHOBecHe TBEPAOrO Tela C 3aKPEINIEHHOM 0ChbIO BpalieHus. MoMmeHT cuiibl. LleHTp TskecTu
8.18 Nmnynbce Tena. M3menenune nmnynbca. IMmynbe criibl
8.19 3aKOH COXpaHEHMs UMITYJIbCa
8.20 PeakTuBHOE JBUKEHUE
8.21 Mexanndeckas paboTa ¥ MOIITHOCTh
8.22 PaboTa cuit TsKeCTH, yIpyrocTH, TpeHus. CBs3b SHEPTUU M paboThI
8.23 [ToTeHimanpHas HEPrusi Teja, MOJIHITOTO HaJl MOBEPXHOCTHIO 3eMJIU
8.24 [ToTeHImanpHast YHEPTUs CHKATON NPYKUHBI
8.25 Kunernueckas sHeprusi. Teopema 0 KHHETUYECKOW SHEPTUU
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8.26

3aKOH COXpPaHEHHSI MEXaHHUYECKON SHEPTUU

8.27

[TpakTrueckue pabOTHI:

Omnpenenenue cpeHell CKOPOCTH CKOJIbKEHUS OpycKa WM JBUKEHHS IIapHKa M0 HAaKJIOHHOM
MIJIOCKOCTH.

Omnpenenenne yCKOpeHus Tena Mpyu paBHOYCKOPEHHOM JIBUKEHUU 110 HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HaualbHOM
CKOPOCTH.

[IpoBepka rumoTe3bl: eciu Npyu PaBHOYCKOPEHHOM JIBHKEHUH 0€3 HadallbHOM CKOPOCTH MyTH
OTHOCATCS KaK psiJi HEYETHBIX YHUCEII, TO COOTBETCTBYIOIINE MPOMEXYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHSI CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO JaBJICHHS.
Onpenenenne K03 puineHTa TpeHUs CKOIbKEHHS.
Omnpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenre pabOTHI CUIIbI TPEHUS MPU PABHOMEPHOM JIBHXKEHUU Tella IO TOPU30HTAIIBHOM
MTOBEPXHOCTH.

Omnpenenenue pabOTHI CHIIBI YIPYTOCTH MPU MOABEME IPpy3a C UCTIOIB30BaHUEM HETIOBUKHOTO U
MMOJBM>XHOTO OJIOKOB

8.28

dusndeckue SIBICHUS B IIpUPOAC: MPUITUBEI U OTIIMBBI, ABHUXKCHUC ITJIIAHCT ConHeuHoM CHCTEMBEI,
PCAKTUBHOC IBUKCHHUC JKUBLIX OPIraHU3MOB

8.29

TexHuuyeckre ycTponcTBa: COUAOMETD, JATYUKH MOJIOKEHHUS, PACCTOSIHUS U YCKOPEHUSI, PAKEeThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

9.1 KonebarenpHoe nBmkeHrne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMI: IEPUO]], YaCTOTa, AMILUIUTYAA
9.2 MareMaTuyeckuii ¥ py>KUHHBIA MasiTHUKA. [IpeBparierne sHepruu npy Kojie0aTeIbHOM JIBHYKCHUH
9.3 3aryxatomue Konebanus. Beinyxnennsle konebanus. Pesonanc

9.4 Mexannyeckne BOJIHbI. CBOMCTBA MEXaHHMYECKUX BOJIH. [IpofoibHBIE M MonepeyHble BOJHbL. JlTnHa
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BOJIHBI M CKOPOCTh €€ pacnpocTpaHeHus. MexaHnueckue BOJIHbI B TBEPJIOM TeJle, CEHCMUYECKUE BOJHBI

9.5 3BYK. [']poMKOCTH M BbICOTA 3BYKA. OTpaKkeHUE 3BYKA

9.6 WHbpa3Byk U yIbTpa3ByK

9.7 [TpakTrueckue pabOTHI:
Omnpenenenre 4acToThl U Meproia KoieOaHui MaTeMaTHYecKoro MasTHHKA.
Omnpenenenre 4acToThl U Meproia KoieOaHui Npy>KUHHOTO MasiTHUKA
HccnenoBanue 3aBUCUMOCTH NIepUoa KojeOaHui MOIBEIIEHHOTO K HUTHU Tpy3a OT JUTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NIepUoa KojaebaHui Ipy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
[IpoBepka HE3aBUCUMOCTH Mepuo/ia KoueOaHHil rpy3a, HOABEIIEHHOTO K HUTH, OT Macchl rpy3a u
XKECTKOCTU IIPYKUHBI.
M3mepeHue yckopeHusi CBOOOIHOTO MaJACHUs

9.8 Du3nYeCKHe SBJICHUS B PUPOJIE: BOCIIPUATHE 3BYKOB JKMBOTHBIMU, 3EMJIETPSICEHUE, CEICMUYECKHE
BOJIHBI, IlYHAMH, X0

9.9 TexHu4yecKkre yCTpoicTBa: 9X0JIOT, HCTIOJIB30BAHNE YIHTPAa3BYKa B ObITY U TEXHUKE

10 OJIEKTPOMAT'HUTHOE I1OJIE 1 DJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 DIEKTPOMarHuTHOE MoJje. DJeKTPOMarHUTHbIE BOJHBL. CBOMCTBA JIEKTPOMArHUTHBIX BOJH

10.2 [1Ixana 371€KTPOMAarHUTHBIX BOJIH

10.3 DnekTpoMarauTHas npupoga ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA

10.4 [TpakTuyeckue pabOTHI:
M3yueHne cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMIJIBHOTO TenedoHa

10.5 dusnyueckue SABJICHUS B IPUPO/JIC: OMOIOTHUECKOE JEHCTBUE BUANMOTO, YIbTPa(QHOIETOBOTO U
PEHTIEHOBCKOI'O U3JIy4eHUN

10.6 TexHHYeCcKre yCTPOMCTBA: MCIIOIb30BaHME AJIEKTPOMATHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U

11 CBETOBBIE SABJIEHU A

11.1

| JIyueBast monenb cBera. MICTOUHMKHY cBETa
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11.2 [IpsmosinHEHOE pacIpOCTpaHEHHUE CBETA
11.3 Otpaxenune cBera. [lmockoe 3epkano. 3aKOH OTPaKEHHS CBETA
11.4 [Ipenomiienue cBera. 3aKoH npesioMsieHus cBeta. [1oHOe BHYTpeHHEE OTpaKEHUE CBETa
11.5 JIunza. Xon gydyen B JIMH3E
11.6 Onrtuyeckast cucteMa ¢oroanmapara, MUKPOCKOIA U TEJIECKONa
11.7 I';1a3 Kak onrTuyeckas cucrema. bim3opykocTs U JalbHO30PKOCTh
11.8 Paznosxenue 6emnoro cera B ciektp. OnbiTel HetoToHa. CriokeHue CEKTpaIbHBIX 1IBETOB. Jlucnepcus
CBETa
11.9 [TpakTrueckue pabOTHI:
HccnepoBanue 3aBUCUMOCTH YIUIa OTPAKEHUSI CBETOBOIO JIyda OT yria HaJcHHUs.
N3ydeHnue xapakTepuCTHK N300pakeHUs MIpeIMeTa B TNIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH YIUIa ITPEIOMIIEHUS CBETOBOIO JIyda OT yIJia MaJIeHHs Ha TpaHulle "BO3oyX
- cTeKJ0".
[Tonydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.
Onpenenenne GOKYCHOTO PaCCTOSHUS U ONITUYECKOMN CHUJIBI COOMpArOIEeii TNH3BL.
OMnBITH IO PA3NIOKEHHUIO OEIOro CBETa B CHEKTP.
ONBITHI 10 BOCTIPUSITUIO I[BETA MPEAMETOB NIPH UX HAOTIOACHUH Yepe3 IIBETOBbIC (PHILTPHI
11.10 dusnyeckue sBJICHUs B mpupoje: 3atMeHnst ConHua u JIyHbl, [[BeTa TeJl, ONTUYECKUE SIBICHUS B
arMocdepe (1BeT Heba, pedpakims, pagyra, MUPax)
11.11 TexHu4yeckre yCcTpoicTBa: OYKH, IEPUCKOM, (OTOAMTAPAT, ONTHUIECKHE CBETOBOIBI
12 KBAHTOBBIE ABJIEHN A
12.1 OmnsiThl Pe3epdopaa u mianerapuas Mogens atromMa. Mozens atoma bopa
12.2 Hcnyckanne u norsonieHrue ceeta aroMoM. KBanTthl. JInHedaTsie CIEKTPhI
12.3 PagnoakTuBHOCTB. Anb(da-, 0eTa- ¥ raMMa-u3IydeHus
12.4 Crpoenue atoMHor0 sipa. HyknoHHas Moziens atToMHoro siipa. M3oronst
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12.5

PannoaktuBHBIC peBpanieHus. [lepron momypacnaga aTOMHBIX siiep

12.6 S nepHble peakiyu. 3aKOHbI COXPAHEHUS 3apsJ0BOTO U MAaCCOBOTO YHCEI

12.7 OHeprus cBA3M aTOMHBIX siiep. CBsi3b MacChl U SHEPTUU

12.8 Peakunu cunrtesa u nenenus saep. Mcrounnku sueprun ConHIA U 3BE3]

12.9 SnepHas sHepretuka. [[efcTBUe pagMOAKTUBHBIX MU31yYEHUN HA KUBBIE OPraHU3Mbl

12.10 [IpakTuyeckue pabOTHI:
HabnroneHnue CrijlonIHbIX M TMHEWYAThIX CIIEKTPOB U3ITyUYCHHUS.
HccnenoBanue TpeKOB: U3MEPEHUE SHEPTHH YaCTHUIIBI IO TOPMO3HOMY ITyTH (110 poTorpadusm).
M3mepeHue painoakTHBHOTO oHa

12.11 dusnyueckue SBJICHUS B IPUPO/JIC: €CTECTBEHHBINA PAIMOAKTUBHBIN (POH, KOCMHYECKHE JTYIH,
paZvoaKTUBHOE U3IYy4EHHE IPUPOJAHBIX MUHEPATIOB, NEHCTBUE PAAMOAKTUBHBIX U3JIyY€HUN Ha
OpraHu3M 4YesoBeKa

12.12 TexHu4eckre yCTpOMCTBA: CIIEKTPOCKOII, MHIMBUYAJIbHBIA TO3UMETp, KaMepa BuibcoHa

153.8. [Ins npoBeAeHna OCHOBHOIO rocylapCTBEHHOIO 3k3amMeHa no usuke (ganee - O no gusmnke) Ncrnonb3yeTcs nepeyeHb

(kogndumkaTop) npoBepsieMbix TpeboBaHWM K pe3ynbTaTaM OCBOEHMSI OCHOBHON 0Bpa3oBaTenbHOW NporpaMmbl OCHOBHOIO O6LLEro

06pasoBaH|/|;| N 3NnemMeHToB codepXaHn4

IIpoBepsiemblie Ha OI'D no ¢u3uke TpeOOBAHUS K Pe3yJIbTATAM 0CBOCHHMSI OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOI'O 0011Iero

o0pa3oBaHus

Kon nposepsi-

[TpoBepsieMble TpeOOBaHUS K MIPEAMETHBIM pe3yibTaTaM 0a30BOr0 YPOBHSI OCBOEGHHUSI OCHOBHOM 00pa30BaTeIbHOM

€MOro MporpamMMbl OCHOBHOTO 00111ero oopa3oBanus Ha ocHoBe OI'OC
TpeOOBaHUS
1 [Tonnmanue ponu pU3MKH B HAYYHOW KapTHHE MUDPA;

c(OpMUPOBAHHOCTH 0A30BbIX MPEICTABICHUI O 3aKOHOMEPHOW CBSA3H U IMO3HABAEMOCTH SIBJICHUI MPUPOIBI, O
POJIH SKCIIEpUMEHTa B (PU3UKE, O CUCTEMOOOpa3yromei poiu (PU3NKH B Pa3BUTUU €CTECTBEHHBIX HAYK, TEXHUKH
1 TEXHOJIOTH, 00 3BOIONNH (PU3NUECKUX 3HAHUHN M UX POJIU B IIEJIOCTHON €CTECTBEHHOHAYYHOU KapTUHE MHPA,
0 BKJIa/Ie POCCUHCKUX U 3apyOEXKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB
OKPY>KaIOIIEr0 MUpa, Pa3BUTHE TEXHUKH U TEXHOJIOTHU
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3HaHUA O BUJAX MaTepuu (BEIIECTBO M IOJIE), O IBMKEHUHU KaK CIIOCOOE CYIIECTBOBAHMS MaTepUn, 00 aTOMHO-
MOJIEKYJISIPHOM TE€OpUH CTPOSHUS BEIIECTBA, O (PU3NIECKON CYITHOCTH SBICHUI MPUPOIBI (MEXaHUIECKUX,
TEIUIOBBIX, AIEKTPOMArHUTHBIX U KBAaHTOBBIX ),

YMEHHE Pa3uvaTh SBJICHHUS 110 OMMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JJEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBICHUE;

YMEHHUE Pacrio3HaBaTh MPOSBICHUE U3YUYECHHBIX (PU3MYECKHX SBICHUH B OKPY)KAIOLIEM MUPE, BBIICISASA UX
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKH)

BrnajeHne ocHOBaMH MOHITHIHOTO amiapaTa ¥ CHMBOJIMYECKOTO S3bIKa (DU3HKHU M HCITOJIb30BAHHUE UX IS
pelieHus yaeOHBIX 3a1a4;

YMEHHUE XapaKTepPH30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBICHUS U MIPOLIECCHI, UCIOB3Yys (yHIaMEHTaIbHbIE U
OMITUPUYECKUE 3aKOHBI

YMeHHne onmchiBaTh HN3YUCHHBIC CBOMCTBA TE€Nl U (bH3H‘-I€CKHC SABJICHHUSA, NCTIOJIB3YA q)HBI/I‘ICCKI/IG BCJINYHHBI

Brnanenue ocHOBaMU METOJIOB HAYYHOT'O TO3HAHUS C YUETOM COOJTIO/IEHUS TPABUJI OE30MaCHOTO Tpy/Ia:

HabOmoieHne GU3NYECKUX SIBICHUN: YMEHHUE CAaMOCTOSITEIbHO COOMPATh HKCIIEPUMEHTAIbHYIO YCTAHOBKY U3
JaHHOTO Habopa 000pYyJOBAaHUS MO MHCTPYKIIUH, OTIMCHIBATH XO/1 OTIBITA U 3AIHCHIBATh €r0 pe3yIbTaThl,
(GbopMyIHpOBaTh BHIBOJIBI;

MIPOBEJICHUE MPSMBIX U KOCBEHHBIX M3MEPEHUN (PU3HUECKUX BEJIMYUH: YMEHUE MIAHUPOBATh U3MEPEHMS,
CaMOCTOSITENTLHO COOMPATh IKCIIEPUMEHTATBHYIO YCTAHOBKY IO MHCTPYKIIMH, BEIYUCIISATH 3HAUCHNUE BETMUUHBI U
aHAJIM3UPOBATh MOJTYYEHHbBIE PE3YNIbTAThI C YUETOM 33JAHHOMN MOTPELIHOCTH PE3yIbTaTOB U3MEPEHMUIA;

IMPOBCACHUEC HECIOKHBIX OKCIICPUMEHTAJIbHBIX HCCHGHOB&HHﬁ; CaMOCTOATCIIBHO CO6I/IpaTB OKCIICPUMCHTAJIbHYIO
YCTAaHOBKY U ITIPOBOJUTH UCCICIOBAHUC 110 UHCTPYKIUH, ITPECACTABJIATD MMOJTYYCHHBIC 3aBUCHUMOCTU (I)I/I3I/ILICCKI/IX
BCJIIMYHH B BUJC Ta6J'II/II_[ n l"pa(bI/IKOB, YUYUTBIBATE NOTPECHIHOCTH, ACJIAaTh BEIBOALI IO PE3YyJIbTaTaM HMCCICIOBAHUS

[ToHnMaHMe XapaKTepHBIX CBOMCTB (pr3nyeckux Mozesnel (MarepuaabHas TOuka, a0COIIOTHO TBEPIOE TEIO,
MOJIETIM CTPOCHHUS ra30B, JKUIKOCTEH U TBEPIBIX TEJI, IUIAHETApHAs MOJEIb aTOMa, HYKJIOHHAsI MOZIEJIb aTOMHOTO
A1pa) U YMEHHUE PUMEHATh UX JJIsl 00bACHEHHsI PU3MYECKUX TPOIIECCOB

YMmeHue o0bICHATh PU3NUECKHE MTPOLIECCH U CBOMCTBA T€J, B TOM YMCIIE U B KOHTEKCTE CUTYaI[Uil MPAaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa, B YACTHOCTH, BBISBISATh MPUUYUHHO-CJICICTBEHHBIC CBS3U M CTPOUTH OOBSICHEHHE C

46



ONOpOM Ha U3yUYEHHBIE CBOMCTBA (PU3NUYECKUX BJICHUH, PU3NUECKIe 3aKOHbI, 3aKOHOMEPHOCTH U MOJIENIN

YMeHue pemath pacu€THble 3aaun (Ha 6a3e 2-3 ypaBHEHUH ), HCTIONB3Ys 3aKOHBI U (POPMYIIBI, CBA3BIBAIOIIHE
(bHSI/I‘IeCKI/Ie BCJIMYNHBI, B YaCTHOCTHU, 3alIUCBIBATH KPATKOC YCIOBUC 3aa4YU, BbIABIATH HCAOCTAOIINEC JAHHBIC,
BBIOMPATH 3aKOHBI B (POPMYJIBI, HEOOXOIUMBIE [T €€ PEIIeHUs, UCIIOIB30BaTh CIIPABOYHBIC IaHHBIE, IPOBOIUTH
paC‘IéTBI 1 OOCHUBATH PCATTUCTUYHOCTD MMOJTYYCHHOI'O 3HAYCHU A q)H3quCKOI>'I BCJIMYHHBI; YMCHUC ONIPCACIIATH
pa3MepHOCTh (PU3NIECKON BEITHMUUHBI, IIOJTYYESHHON IPU PEIICHUH 3a/1a41

YMeHue XapakTepru30BaTh MPUHIHIIBI IeHCTBUS TEXHUUYECKUX YCTPOMCTB, B TOM YHCJIE OBITOBBIX IPUOOPOB, U
MPOMBIIUICHHBIX TEXHOJOTHYECKHX MTPOIIECCOB II0 X OMHMCAHMIO, HCIOIb3Ys 3HAHUS O CBOMCTBAX (PH3MUECKUX
SBJICHUI U HEOOX0qMMble (PU3MUECKIE 3aKOHOMEPHOCTH

10

YMeHue UCTob30BaTh 3HAHUA O (PU3NYECKUX SIBICHUSAX B IOBCEAHEBHOM XKU3HU JUIsl oOecrieueHus 0€301acHOCTH
npu 0OpalIeHuu ¢ OBITOBBIMH MPHOOPAMH U TEXHUUECKUMH YCTPOHCTBAMHM, COXPAHEHUS 3/I0POBbS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOI0 MOBEACHNUS B OKpYXKatoIlel cpesie; IOHUMaHue He00X0IMMOCTH
PUMEHEHHMSI JOCTHKEHUH (PU3MKH M TEXHOJIOTHHA JJIsl pallMOHAIBHOTO MPUPOIONIOIB30BaAHUS

11

OmnsIT oKckKa, MpeoOpa3oBaHUs U MpecTaBiIeHus HHpopManuu GU3HUECKOTr0 COEPKaHuUs C UCTIOIb30BaHUEM
nH(OPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHIA;

YMCHUC OLICHUBATL JOCTOBCPHOCTDH HOJIy‘-IGHHOﬁ I/IH(bOpMaI_[I/II/I Ha OCHOBC MMCIOIIUXCA 3HAHUM U
JOIIOJIHUTCIIBHBIX UCTOYHHUKOB,

YMEHHE HUCII0JIb30BaTh MPH BBIOJIHEHUU YUEOHBIX 3a/IaHUi HAyYHO-TOMYJISIPHYIO JINTEPATypy HU3HUECKOTro
COJIEpKaHus, CIIPAaBOYHbIE MaTepHaJIbl, peCypchl ceTu MHTepHeT;

BJIaJieHHe 0a30BBIMH HAaBBIKaMU ITpeoOpa3oBaHus HHGOPMAIIUK U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYT'YIO; YMEHUE
CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE HH(OPMALIMK U3 HECKOJIBKUX
HMCTOYHUKOB

ITepedeHnb 3/1eMeHTOB coep:kaHusl, NpoBepsieMbIX Ha OI'D no pusnke

Kon

IIpoBepsieMBbIi AJIEMEHT COJEPHKAHUS

MEXAHWYECKUE ABJIEHUA

1.1

Mexanunueckoe ABrmxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD JBUKEHUS

1.2

PaBHOMepHOE 1 HepaBHOMEpHOE ABUkKEHHE. Cpeanss ckopocTb. PopMyiia Al BEIUUCIEHUS] CPENHEN CKOPOCTH:

47



S
v=—
t

1.3 PaBHOMEpHOE NPAMOIIMHENHOE ABUKEHUE. 3aBUCUMOCTh KOOPAUHATHI T€JIa OT BPEMEHHU B CJIydyae paBHOMEPHOTO
MPSIMOJIMHEHHOTO IBMYKCHHUSI:
X(t) =X +VL,t
I'paduku 3aBUCMMOCTH OT BpEMEHH ISl MPOEKIMK CKOPOCTH, IPOEKIIUHU TIepeMEIIeHUs, TyTH, KOOPAUHATHI TPU
PAaBHOMEPHOM MPSIMOJIMHEHHOM JABUKEHUU
1.4 3aBHCUMOCTh KOOPJIMHATHI T€JIa OT BPEMEHU B CIIy4ae paBHOYCKOPEHHOTO MPSIMOJIMHEUHOTO ABUKECHHUS:
2
x(t) =x, +ont+ax't—
2 .
@opMyIIbl 1)1 MPOEKIUH ITEPEMELIEHUS, TPOSKIIUN CKOPOCTH U MPOEKLIUH YCKOPEHUS IPU PABHOYCKOPEHHOM
MPSIMOJIMHEITHOM JIBU>KEHHH:
2
t
s (t)=vgt+a,—
2
b
U, () =vg, +a,t
b
a, (t) = const
b
2 2_ 5
Uox —Ulx = £8x8x
I'paduku 3aBUCUMOCTH OT BPEMEHH ISl IIPOCKITUHN YCKOPEHUS, TPOSKIIUUA CKOPOCTH, MIPOCKITHH ITePEeMEIICHUS,
KOOPJAMHATHI IPU PABHOYCKOPEHHOM NPSIMOJMHENHOM JABUKEHUU
1.5 CBobOoHOe nagerne. GopMyIbl, ONMHUCHIBAIONTNE CBOOOIHOE MAEHUE TeJa 10 BEPTUKAIN (IBYKCHUE Tella BHU3
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WM BBEPX OTHOCHUTEIHHO MOoBepxHOCTU 3emin). ['paduku 3aBUCUMOCTH OT BpEMEHH ISl POEKIIUN YCKOPEHUS,
MPOSKIIMH CKOPOCTH M KOOPIMHATHI TPH CBOOOTHOM MAJACHHUH TEJa M0 BEPTUKAIU

1.6

CxopocTh paBHOMEPHOTO JBMKEHMS T€Ja 110 OKpYkHOCTH. HarnpaBienue ckopocT.

dopmyna A7 BBIYUCICHUS CKOPOCTH Yepe3 painyc OKPYKHOCTHU M NEpHO 00paleHHS:

entpocTpemurensHoe yckopenue. HampasiieHre HEeHTpOCTPEMUTENBHOIO yCKOpeHus. DopMyiia Uil BBIYUCICHUS
YCKOPEHUS:

1.7

Macca. [InotHocts BemecTBa. @opmyiia sl BBIYUCICHUS TIIIOTHOCTH:

p:

1.8

Cuia - BekTopHas ¢uzudeckas BenndnHa. CI0KeHHE CHIT

1.9

SIBnenue nuepuuu. Ilepselii 3akoH HeroToHA

1.10

Bropoii 3akoH HeroToHa:

Fzm-a.
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CoHanpaBJI€HHOCTh BEKTOPA YCKOPEHMS T€JIa U BEKTOPa CUJIbI, IEUCTBYIOIIEH Ha TEJIO

1.11

Bs3aumopeiicteue Ten. Tperuit 3akod Herorona:

Fos1 =-Fi2

1.12

TpeHHe IMMOKOA U TPCHUC CKOJILKCHUS. CDopMyJIa AJId BBIYUCJIICHUA MOAYJIA CUJIBI TPCHUS CKOJIBXKCHUSA!

Fp =wN

1.13

Hedbopmarnus Tena. Ynpyrue u Heynpyrue aegopmanun. 3akoH ynpyroi aedopmaruu (3akon ['yka):

F=k-Al

1.14

BCCMI/IpHOC TATOTEHHE. 3aKOH BCCMUPHOI'O TATOTCHUS:

F=GIL 2
R2

Cuna 1spxecTu. Y CKOpeHHe CBOOOIHOTO MaCHMSI.

dopmyna a7 BBIYUCICHUS CHITBI TSHKECTH BOJIHM3H MOBEPXHOCTU 3€MIIH:

F=mg

JiBmxeHue mianet Bokpyr Connua. IlepBas kocMudeckast CKOPOCTb.

HesecoMocCTh U nieperpysku

1.15

Wmnynbe Tena - BeKTopHast (pusnueckasi BeTU4rHa.

p=mv
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HMItynsc cUCTEMBI TEII.

N3menenue umnynsca. MIMnyibe cuiel

1.16 3aKOH COXPaHEHHS UMITYJIbCA [ 3AMKHYTOM CUCTEMBI TEJ:
p=m;v, +m,L, = const

PeakTuBHOE IBUKECHUE

1.17 Mexanunueckast pabota. @opmyiia st BBIYUCICHUS PaOOThI CUIIBL:

A =Fscosa

Mexannueckass MOIITHOCTD:

1.18 Kunernueckas 1 moTeHIMAIbHAS SHEPTUSL.

@opMyita 11 BBIYMCICHHUS] KHHETUYECKON YHEPTUH:

Teopema 0 KUHETUYECKOW DHEPIUHU.
®opmyia 1715 BBIYUCIEHUS TOTEHIIMAIBHOM SHEPTUH TeJla, MOAHITOro Haja 3eMIIEN:

Ep = mgh




1.19

MexaHudeckasi SHEPIUs:

E=E, +E,

3aKOH COXpaHEHMsI MEXaHUYECKO sHeprun. Popmyiia i 3aKOHA COXPAHEHUSI MEXAaHUUYECKOM 3HEPIuu B
OTCYTCTBHUE CHJI TPEHUS:

E = const.

[TpeBpalieHre MexaHU4eCKON YHEPTUH NMPH HATMYUH CUJIbl TPEHUS

1.20 IIpocTeie MexaHU3MBI. "30J10TO€ IPAaBUIIO" MEXAHUKH.
Poruar. MomeHT cuitbl:
M =FlL
YcnoBue paBHOBECHS pblyara:
Ml + M 2 +...= O
[ToABMKHBIN U HEMOIBUKHBINA OJIOKH.
,rl — AHOHeZHa}I
A3a1paquHaﬂ
KIIJI mpocThIX MEXaHU3MOB,
1.21 JlaBiieHne TBEPAOTO TENA.

@opMyita 1 BBIYMCIICHUS JABJICHUS TBEPIOIO Tena:

_F
P=g
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JaBnenue raza. ATMocdepHoe IaBieHue.
I'unpocraTuueckoe AaBlieHUE BHYTPH JKUIKOCTH.

dopmyra 171 BBIYUCIICHUS JaBICHUS BHYTPU KHUIKOCTH:

P = pgh +Pary
1.22 3akoH [lackans. ['uapaBnndeckuil mpecc
1.23 3akoH Apxumena. @opmyna sl ONPeAeICHUS BITAUIKMBAIONIECH CUIIbI, IEHCTBYIOIIEH HA TEJIO, TOTPYKEHHOE B
AKUJIKOCTh WJIH ra3:
FApx‘ =pgV
Ycnosue miiaBanus tena. [lnaBanue cyg0B ¥ BO3AyXOIIaBaHUE
1.24 Mexannyeckue KojiebaHus. AMIUTUTY/Ia, IEPHOJT U YacTOTa KOJIeOaHH.
1
V=—
dopmyiia, CBA3BIBAIONLIASL YACTOTY M MEPUOJI KOJICOaHUH: T
1.25 MareMaTuueckuii ¥ pyKMHHBIA MasiTHUKA. [IpeBparieHne sHepruu npy Kojie0aTeIbHOM JIBHYKCHUH
1.26 3aryxatomue Konebanus. Beinyxennsle konebanus. Pe3onanc
1.27 Mexanundeckue BOIHBI. [IpoobHbIE M TONEpEYHBIE BOJIHBI. [[JTMHA BOJHBI U CKOPOCTh PACPOCTPAHEHUS BOJHBI:
A=vT
1.28 3ByK. 'poMKOCTB 1 BBICOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI HAa rpaHuIle ABYX cpea. MH(pa3Byk u ynbTpa3Byk
1.29 IIpakmuyeckue pabomul

W3mepenue cpenHeil I0THOCTH BEIECTBA; apXUMEIOBOM CHUJIIBL; )KECTKOCTU NPYKUHBI; KO3 PHLineHTa TpeHus
CKOJIb>KEHUST; pa0OThI CHIIbI TPEHHUSI, CUJIbI YIIPYTOCTH; CPEAHEN CKOPOCTH JIBUKEHUS OpycKa 10 HaKJIOHHOM
TUIOCKOCTH; YCKOPEHHsI OpycKa IMpH IBMKEHUU 110 HAKIIOHHOM MJIIOCKOCTH; YaCTOTHI M MEPHOAa KoueOaHun
MaTEMaTHYECKOr0 MasiTHUKA; YaCTOTHI M Mepro/ia KoueOaHuil MPY>KUHHOTO MAsTHUKA; MOMEHTA CHUJIBL,
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NEMCTBYIOIIETO Ha phluar; paboThl CUJIbI YIIPYTOCTH MPHU MOJbEME I'py3a C IOMOIIBIO HETIOABMKHOTO OJI0Ka;
paloThI CHJIBI YIPYTOCTH IPU HOABEME Ipy3a C MOMOIIBIO MOABMKHOTO 6J10Ka. MccaenoBanue 3aBUCUMOCTH
apXUMeI0BOM CHIIbI OT 00bEMa MOTPYKEHHON YaCcTH TeNa U OT IUIOTHOCTH KHUJIKOCTH; HE3aBUCUMOCTH
BBITAIKHBAIOUIEH CHJIBI OT MACChI TEJa; CHJIBI TPEHUS CKOIBKEHHUS OT CUIIbI HOPMAJIBHOTO JABJICHUS U OT POJia
MOBEPXHOCTHU; CHJIbI YIIPYT'OCTH, BO3HUKAIOIIEH B MPYKUHE, OT CTENEeHH JeopMalluu MPY>KUHbI; YCKOPEHUS
Opycka OT yrJia HaKJIOHA HaIPaBJISIONICH; epro/a (4acTOThl) KOJIEOaHUI HUTSHOTO MAasiITHHKA OT JJTUHBI HUTH;
nepuoja KojebaHuii MpyKMHHOTO MassTHUKA OT MAacChl Ipy3a U KECTKOCTHU MPYKUHBI; HCCIEI0BaHNE
HE3aBHCHMOCTH Tepro/ia KoJIeOaHUI HUTSHOTO MasTHUKA OT MaccChl Tpy3a.

[IpoBepka yciioBHsI paBHOBECHSI pblyara

1.30 Quzuueckue sA61eHUs 8 NpUpode. TIPUMEPHI IBYXKCHUS C Pa3JIMYHBIMUA CKOPOCTSIMH B )KHMBOUM M HEXKUBOU MPUPOJIE,
NENUCTBUE CUJIBI TPEHUS B MPUPOJIE U TEXHUKE, TPUIIUBBI U OTJIUBBI, ABUKEHUE T1aHeT CONHEUHON CUCTEMBI,
PEaKTUBHOE JIBUYKEHHUE JKUBBIX OpPraHU3MOB, phIUaru B TEJIE YelIOBEKa, BIMSHIE aTMOCPEPHOTO AaBJIeHUs Ha
JKUBOU OpraHu3M, TUIABaHHUE PBIO, BOCIIPHUITHE 3BYKOB KUBOTHBIMH, 3€MIICTPSICEHHE, CEHCMUYECKHE BOJTHBI,
LIYHaMH, 3XO0

1.31 Texnuueckue ycmpoiicmea: CIUAOMETP, TATYUKHU MMOJT0KEHUS, PACCTOSAHUS U YCKOPEHHUS, TUHAMOMET,
MOIIUITHUKY, PAKeThI, pblYar, OIBMKHBINA U HETIOJBUKHBINA OJIOKH, HAKJIIOHHAS TIOCKOCTh, TPOCTHIC MEXaHU3MBI
B OBITY, COOOIAIOIINECS COCY/IBI, YCTPOMCTBO BOAOIPOBO/IA, THAPABINYECKHUIA IPEecc, MAaHOMETp, OapoMeTp,
BBICOTOMED, MOPIIHEBOM HACOC, APEOMETP, IXOJIOT, UCTIOJIH30BaHUE YIbTPA3BYKa B OBITY M TEXHUKE

2 TEITJIOBBIE ABJIEHW A

2.1 OCHOBHbBIE MOJIOXKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH CTPOCHHS BellecTBa. Mojienu TBEPAOTO, KUJIKOTO U
razo00pa3Horo coctosiHuil Bemectsa. Kpucramumyueckue 1 amopgHbie Tena

2.2 JIBr>kenue yacTuly BeuiectBa. CBsi3b CKOPOCTHU ABUKEHUS YACTHI] C TEMIEpaTypoil. BpoyHOBCKOe nBUXKEHUE,

b Qysus

2.3 CMaunBaHue U KalWLISIPHBIE SIBICHUS

2.4 TennoBoe pacIIMPEHNE U CKATUE

2.5 TermnoBoe paBHOBECHE

2.6 Buytpennss sHeprus. Pabota u Teronepeaaya Kak crocoObl H3MEHEHUs] BHYTPEHHEH SHepIruu

2.7 Buael Temionepenaun: TEMJI0NPOBOTHOCTh, KOHBEKIIMS, U3JTYYEHUE

2.8 Harpesanue u oxnaxnenue tena. KoanyecTBo TemIOTH. Y AenbHas TEMI0EMKOCTD:

Q=cm(t; —t;)
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2.9

3aKOH COXpaHEHHs SHEPTUHU B TEIUIOBBIX Ipoleccax. Y paBHEHUE TEIIOBOro OanaHca:

Q+Q,y+...=0

2.10

Hcnapenue u koHaeHcanus. Mi3MeHenne BHyTpEHHEN SHEPIUy B IPOLECCE NCTIapeHUs U KoHAeHcauuu. Kunenue
KHJIKOCTH. Y JIeJIbHas TEII0Ta NapooOpa3oBaHus:

-2

m

2.11

Brnaxxnocts Bo3ayxa

2.12

[InaBnenue u xpucraumsanus. Vi3sMeHeHne BHyTpEHHEN SHEPrUuy IIPU IUIABICHUN U KPUCTAJUIM3ALUU. Y Je/IbHAs
TEIUIOTa TUIABICHUS:

7\{ Q

m

2.13

BHyTpeHHss sHEprusi CropaHus TOIUIMBA. Y IeJbHas TEMI0Ta CrOPaHUsl TOTINBA:

q=—
m

2.14

[Tpunnumne! paboTe! TeroBeix asurateneit. KIT/1 remioBoro neurarens

2.15

Ilpaxmuueckue pabomul

N3mepenne yienbHON TEIIOEMKOCTA METAJUIMYECKOTO LIMIIMHAPA; KOJIUYECTBA TEIUIOTHI, ITOJTYYEHHOTO BOJAOMN
KOMHATHOU TeMIiepaTypbl GPUKCUPOBAHHOW MaCChl, B KOTOPYIO OMYIIEH HArpeThlid MUIUHID; KOJIUYECTBA TEIJIOTHI,
OTJAAHHOI'0 HarpeThIM LHWJIHHAPOM, IOCIIE ONYCKAHUS €ro B BOAY KOMHATHOM TEMIIEPATYpPhl; OTHOCUTEIBLHOM
BJIAKHOCTH BO3/1yXa; YAECIbHOM TEIJIOTHI TUIABJICHUS JIbJA.

HccnenoBanue u3MeHeHHs TEMITEPATYPhI BOJIBI IPU Pa3IMYHBIX YCIOBUSX; SIBJICHUS TEIJI000MEHA IpU
CMEIIMBAHNUU XOJIOIHOM U ropsiueid BOJbI; IPOLECCA UCITIAPEHHUSI

2.16

Dusuueckue sa61eHUsl 8 npupoée: IMMOBEPXHOCTHOC HATAKCHNE W KAIMUJIJIAPHBIC ABJICHUS B IPUPOAEC, KPUCTAJJILI B
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npupoje, nznydenue CoJHIla, 3aMep3aHne BOJOEMOB, MOPCKHE OpH3bl; 00pa30BaHME POCHI, TYMaHa, HHEs, CHETa

2.17 Texnuueckue ycmpoiicmea: KalWUIAPbl, TPUMEPHI HCIIOJIB30BAHUS KPUCTAIIOB, )KUAKOCTHBIA TEPMOMETP, JaTUUK
TEeMIIEPATypPhI, TEPMOC, CUCTEMA OTOILJICHHS JIOMOB, THTPOMETPBI, IICUXPOMETD, TTapoBasi TypOWHA, IBUTATEITH
BHYTPEHHETO CTOPaHHUSI

3 DJIEKTPOMAI'HUTHBIE ABJIEHWA
3.1 DJiekTpu3anus Teil. JIBa Buja 3JIeKTpUYECKUX 3apsJioB
3.2 B3aumoneiicTBue 3apsbkeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHMsI IEKTPUUECKOTO 3apsiia

3.4 DnekTpuyeckoe nojie. Hanpspk€HHOCTD 3neKTpruiecKoro modis. [IpuHmun cynepno3unuu 3IeKTPUIECKUX MOoJIeH
(Ha KAYECTBEHHOM YPOBHE)

3.5 Hocurenu snektpuyeckux 3apsaaoB. [[elicTBUE 3EKTPUUECKOTO MOJIs Ha dJIEKTpUYecKue 3apaabl. [I[poBogHUKHN 1
JUDJICKTPUKHU

3.6 [TocTosHHBIN 25IEeKTpUUYECKUH TOK. [[ecTBUA 35eKTprudeckoro Toka. Cuiia Toka.

Hanpsioxenue.
=4
t
A
U=—
q

3.7 DIEeKTpUYECKOe CONPOTUBIIEHUE. Y AEIBHOE AIEKTPUUECKOE COITPOTUBIICHUE:

R=P!
S
3.8 3akoH OMa ISl y4acTKa 3JIEKTPUUYECKOM eI
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3.9

[TocnenoBarenbHOE COCTMHEHHUE MPOBOJHUKOB:

Hapannenbﬂoe COCAMHCHUC ITPOBOAHUKOB PABHOI'O COIMPOTHUBIICHUS:

Rl
U]:U2_ Izll+12_ R_7

CMelranHeIe COCAMHCHU A ITPOBOJAHNKOB

3.10 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA.

A=UTt P=U"1

bl

3.11 3akoH /oy - Jlenna:

Q=I*R-t
3.12 OmnsIT OpcTena. MarHuTHOE 1oJie IPSIMOr0 IPOBOJAHUKA € TOKOM. JIMHMM MarHUTHON MHAYKLIUU
3.13 MarauTHoe 1ose NOCTOSHHOro MarHuTa. BzaumMoelicTBue NOCTOSIHHBIX MAarHUTOB
3.14 JlelicTBME€ MarHUTHOTO TOJIs1 HA TPOBOJHUK C TOKOM
3.15 OnsiTel Papanes. SABneHue 3nekTpoMarHuTHON MHAYKIMU. [IpaBuio Jlenna
3.16 Ilpakmuueckue pabomol

H3mepeHune 37eKTPUIecKOTO COMPOTUBIICHHUS PE3UCTOPA; MOIITHOCTH 3JIEKTPUIECKOTO TOKa; pabOTHI
AJIEKTPUUECKOTO TOKA.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, BOZHUKAIOIIETO B IPOBOJAHUKE (PE3UCTOPBL, JIAMIIOUKA), OT HAIIPSHKEHUS
Ha KOHLIAX IPOBOJHUKA; 3aBUCUMOCTH COIIPOTHBIICHUS OT JUIMHBI IPOBOIHHUKA, IJIOIIAIN €r0 IONEPEYHOT0

CCUCHUA U YACIBbHOI'O COMMPOTUBIICHUS.

HpOBepKa npasujia JJIs1 SJICKTPHUYICCKOI'0 HAIMPSDKCHUA TTPH TTOCJICAO0OBATCIIbHOM COCIMHCHUN ITPOBOAHUKOB,
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MpaBWJIa JJis CUJIBI DJIEKTPHUUECKOT0 TOKA MPU MapajyieIbHOM COSTMHEHUH MPOBOIHUKOB (PE3UCTOPHI U JJAMIIOYKa)

3.17 Dusuueckue A61eHUs 6 Npupooe: HEKTPUUYECKHE IBICHUS B aTMOC(epe, IJEKTPUIECTBO KUBBIX OPraHU3MOB,
MarHMTHOE 1oJje 3eMi, Apeid moitocoB, poJib MArHUTHOTO TOJIS AJIs )KU3HU Ha 3emiie, IOJISIPHOE CHSIHHE

3.18 Texnuueckue ycmpotiicmea: SIEKTPOCKOI, aMIIEPMETP, BOJIbTMETP, PEOCTAT, CUETUUK AJIEKTPUUECKON IHEPTHH,
3JIEKTPOOCBETUTENLHBIE IPUOOPHI, HArpeBaTEIbHbIE AMEKTPOIIPUOOPHI (TIPUMEPHI), NEKTPHUUECKUE
MIpeI0XPaHUTEINH, DJIEKTPOMArHUT, JJIEKTPOIBUTaTeb MOCTOSHHOTO TOKA, TEHEPATOP MOCTOSHHOTO TOKA

3.19 DnekTpoMarHuTHbIE BoJHbL. 11Ikana 3eKTpOMarHUTHBIX BOJIH

3.20 JlydyeBast monensb cBeta. [IpsmonnHeliHOe pacipoCTpaHEHHE CBETA

3.21 3akoH oTpaxeHus cera. Ilnockoe 3epkano

3.22 [IpenomiieHue cBeTa. 3aKOH MPETOMIIEHHSI CBETA

3.23 Jucnepcus ceera

3.24 JInnza. Xop nyueit B muH3e. POKyCHOE paccTOsIHUE JIMH3bI. ONTHYeCcKas CUila JINH3bL:
D=1/F

3.25 I';1a3 xak ontuyeckas cucrema. OnTHYecKue TPUOOPHI

3.26 Ilpakmuueckue pabomol
W3mepeHne onTHYECKOW CHITI COOMPAIOLIeH JTMH3bI; (POKYCHOTO pAaCCTOSIHHS COOMPAIOLIEH JTMH3HI (110 CBOMCTBY
paBEHCTBA pa3MepoOB MpeaMeTa U U300paxKeHHsl, KOTr/a MpeIMET PaciioyiokKeH B JBOMHOM (hoKyce), moKa3aTes
IIPEIOMIIEHUS CTEKJIA.
HccnenoBanue cBoiicTBa M300pa)KeHMsl, MOJYYEHHOTO C TOMOIIBI0 COOMpArOIIel JTMH3bI; U3MEHEHHSI (POKYCHOTO
paccTosHUS ABYX CJI0KEHHBIX JIMH3; 3aBUCUMOCTH yTJla PEJIOMIIEHHs CBETOBOTO Jlyda OT yrja MaJeHus Ha
rpaHulie "Bo3ayx - CTEKJIO"

3.27 Quzuueckue ssnenusn 6 npupoode. 3atmenus CoiHia u JIyHbI, IIBETa TN, ONTHYECKUE ABJICHHS B aTMocdepe (1IBeT
Heba, pedpakiwsi, paayra, MUPax)

3.28 Texnuuecxue ycmpoticmea: 0O4KH, IEPUCKOM, (poToanmapar, ONTHYECKUE CBETOBOIBI

4 KBAHTOBEBGIE ABJIEHU

4.1 PannoaktuBHOCTH. Anb(a-, 6eTa-, ramma-usnydeHus. Peakium anbda- u 6eta-pacnana

4.2 OmneiTel Pe3epdopna no paccesauro anbha-gactuil. [ImanerapHas Mmoaens atoma

4.3 CocraB aromHoro sipa. M3oronsl

4.4 [lepuon nmonypacnaaa aTOMHBIX SIAEP

4.5 SnepHble peakiuu. 3aKOHbI COXPaHEHMsI 3apsI0BOIO U MAaCCOBOI'O YHCET
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4.6 Quzuueckue sA61eHUs 8 NpUpode. €CTECTBEHHBIN paTnOaKTUBHBIA (POH, KOCMUYECKHE JTy4H, PAAHOAKTUBHOE
W3JIY4eHUE TPUPOAHBIX MUHEPAJIOB, NEHCTBUE PAAMOAKTUBHBIX U3TYYEHUN HA OPraHU3M 4YeJIOBEKa

4.7 Texnuueckue ycmpoticmea: CIIEKTPOCKOI, MHIMBUAYAJIbHbBIN J03UMETP, Kamepa BuibcoHa, siiepHasi S3HepreTuka

KpuTtepuu 1 HOPMbI OLIEHKY 3HAHUI, YMEHHUI M HABBIKOB 00yJaloIMXcs:

O1eHKa YCTHBIX 0TBETOB 00y4Jarommxcs

OTmeTKa «5» CTaBUTCS B TOM CJydae, €C/id 00yJaroIuiCs MOKa3biBaeT BEPHOe TMOHUMaHue (PU3nuecKol CYITHOCTH PacCMaTpPUBAeMbIX
sIBJIEHUI 1 3aKOHOMEPHOCTel, 3aKOHOB U TeOPHH, a Tak ke MpaBU/IbHOe orpesieneHre (Gr3UUecKUX BeUUYMH, UX eJUHUL] U CTIOCOOOB U3MepeHUs:
MIPABUIHHO BBIMTOJTHSIET UEPTEXU, CXEMBI U TPadMKH; CTPOUT OTBET 10 COOCTBEHHOMY IJIaHY, COMPOBOYK/IAeT paccKa3 COOCTBEHHBIMU TTPUMEPAMH,
yMeeT MPUMeHSTb 3HaHUsI B HOBOW CUTYalLlMU TP BBITIOJTHEHWHU MPAKTHUeCKUX 3aJjaHUii; MOKeT YCTaHOBUTH CBSI3b MeXKY U3ydyaeMbIM U paHee
M3y4eHHBIM MaTepPUajIioM 10 Kypcy (hDU3MKH, a TaKXKe C MaTepPHaioM, YCBOEHHBIM TTPU U3YUeHHUU JPYTHUX TTPEeIMETOB.

OTmeTKa «4» CTaBUTHCS, €C/IM OTBET yueHWKa Y/IOBJIETBOPSiIET OCHOBHBIM TpeOOBaHUSIM Ha OLIeHKY 5, HO AaH 06e3 HCII0/ib30BaHUS
COOCTBEHHOTO TUIaHa, HOBBIX TIPUMEPOB, 0e3 TMpUMEeHeHWs 3HaHWW B HOBOM CHUTyalud, 6e3 WCIOb30BaHUSI CBsA3ed C paHee W3y4YeHHBIM
MaTepuaJioM U MaTepuasioM, YCBOEHHBIM TPU U3yUeHUH [Ip. TIPeIMEeTOB: eCJ/Id YUallliics Z0MyCTHI OAHY OIIMOKY Min He 6ojiee [BYX HeJOUETOB
Y MOXKET UX UCTIPaBUTh CaMOCTOSITETbHO UK C HEDOJTBIIION ITOMOIIBbIO YUUTEJIS.

OTrmMeTKa «3» CTaBUTHCS, €CJIM YYalUiCs TMpaBWIbHO TIOHUMaeT (U3MUECKYI0 CYIIHOCTb pacCMaTpUBAaeMbIX —SIBIEHUM WU
3aKOHOMEPHOCTeH, HO B OTBETe WMEIOTCS OT/e/bHbIe MPOo0ebl B YCBOEHWH BOTPOCOB Kypca (DM3WKH, He TIPENATCTBYIOIUE AaTbHEeUIeMy
YCBOEHHWIO BOTPOCOB TIPOTPAaMMHOTO MaTepHasa: yMeeT NMPUMEHSITh TOJydeHHble 3HaHWS TPU pellleHWH TPOCThIX 3aflau C KCTO/b30BaHUEM
TOTOBBIX (DOPMYIJI, HO 3aTPYAHSETCS TIPU PeIeHUH 3a/jau, TpeOyroIx nmpeoOdpa3oBaHust HEKOTOPBIX (OPMYJI, IOMYCTHI He Oosiee ofHOM rpy0oit
OLIMOKHY U AIBYX HeJOUETOB, He Oojiee 0HOM Tpyboit U ofHOM HerpyOoii oiuOKu, He 6osiee 2-3 HerpyObIX OMIMOOK, OJHOM Herpy0OoM OMMOKU U
TPEX HeJOUYETOB; JOMYCTU 4-5 HeJOUETOB.

OTMeTKa «2» CTaBUTCs, €C/IU yUall[uiics He OBJIaZie/l OCHOBHBIMM 3HAHUSIMU U YMEHUSIMUA B COOTBETCTBUU C TpeOOBaHUSIMU MTPOTPaMMBbI U
JIOTTyCTH/ OOJTbIIIe OIMOOK U HEIOUETOB UeM HEOOXOAUMO JIJIsT OLIEHKH «3».

OtmeTKa «1» CTaBUTCS B TOM C/1ydae, eC/ii YUeHUK He MOXKeT OTBeTUTb HU Ha OJJUH M3 MOCTaB/IeHHBIX BOITPOCOB.

O1eHKa KOHTPOJIBHBIX padoT

OTtMeTKa «5» CTaBUTCS 3a pabOTy, BBLITIOJHEHHYIO TTOTHOCTBIO Oe3 OIMO0OK | He[OUETOB.

OTmeTKa «4» CTaBUTCA 3a pabOTy, BBIMOJHEHHYIO TIOJTHOCTBIO, HO TIPU Ha/MUMU B Hell He Oosee ofHOUW rpy0OM U ofHOW Herpyboit
OILIMOKHY ¥ OJHOT'O HeZlouéTa, He Oosiee TPEX HEOUETOB.
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OtMeTKa «3» CTaBUTCS, €C/TU YUEHHK TIPAaBUIbHO BBITIOJIHU He MeHee 2/3 Bcel paboThI WM JOMYCTHI He Oosiee ofHOM rpyOoi ommbKu
U.JIBYX HeZIOUETOB, He Oosiee OIHOM rpy0o# OIMOKY U O/IHOM HerpyOoii ommOKY, He Oojiee Tpex HErpyObIX OIMMOOK, OJHOW Herpy0oil OIMOKU
W TpeX HE/IOUETOB, TIPU HamWuuu 4 - 5 HEIOUETOB.

OTMeTKa «2» CTaBUTCS, eC/TA YUC/I0 OIMOOK U HeJOUETOB TPEBBICU/IO0 HOPMY /I/IsI OLIeHKU 3 /M TIPaBU/IbHO BBITIOJIHEHO MeHee 2/3 Bceit
paboThI.

OtmetKa «1» CTaBUTCS, €C/TM YIeHUK COBCEM He BBITIOJTHU/I HU OJIHOTO 3a/laHMs.

OneHKa /1a0opaTopHbBIX padoT

OtMmeTKa «5» CTABUTCS, €C/IM YUYaIMCS BBITIOMHSET PaboTy B MOHOM oObeme C cobOmo/eHreM HeoOXOAMMOU TI0C/el0BaTeTbHOCTA
TIPOBE/IEHUST OTTBITOB Y U3MEPEHHIA; CAMOCTOSITEe/TbHO M PAl[iOHA/IbHO MOHTHUPYET HeoOX0MMoe 000py/10BaHUEe; BCE OIBIThI TIPOBOJUT B YCJIOBUSIX
Y peXXrMax, 00eCTrieurBaroIiX Mo/TydeHre MPABU/IbHBIX Pe3y/IbTaTOB M BBIBOZOB; COO/FOaeT TpeOoBaHMs MTpaBuI 0e30MacHOCTH TPY/ja; B OTUETe
MPaBUW/IbHO M aKKYPaTHO BBITIONHSET BCE 3amucH, TaOMWIbl, PUCYHKH, UYEepPTeXW, rpadUKH, BBIYMCIEHWS; TIPAaBUIBHO BBIMOJIHSET aHaIn3
TIOTPEeIIHOCTeN.

OtMeTKa «4» CTaBUTCS, €C/IM BBIOJHEHBbI TPeOOBaHUSI K OLIEHKe «5» , HO ObLJIO AOMYILEHO /iBa - TPU HeAodeTa, He Oosiee OfHOM
Herpy0oii OIMOKY 1 OJJHOTO He/I0uéTa.

OtMeTrKa «3» CTaBUTCS, €C/M paboTa BBIMOJSHEHA HEe TOJHOCTBbIO, HO 00BEM BBITIOJTHEHHOM YaCTW TAKOB, TO3BOJISET MOJYUYUTh
TIpaBU/IbHbBIE Pe3YJ/IbTAaThl U BBIBO/BI: €C/TA B XO/Ie TTPOBE/IeHUs OTTbITa ¥ U3MEPEHUH ObUIN IOMYIIeHbI OLIMOKH.

OTMeTKa «2» CTaBUTCS, ecav paboTa BBIMO/HEHA He TIOMIHOCTHI) M 00BeM BBITIOJTHEHHOM uacTH PabOThl He T03BOJISIeT CAesaTh
MIPABU/IbHBIX BBIBO/IOB: €CJIM OTIBIThI, U3MEPEHUSs], BBIUMCIEHUS], HaOJTIO/IeHUsT TTPOU3BOIU/TUCH HETIPABUIILHO.

Otmetka «1» CTaBUTCS, eC/IM YUAIINACS COBCEM He BBITIOHUI PaboTy.

Bo Bcex ciyJasix orieHKa CHIDKAeTCsl, /i YUeHHK He cobmrozan TpeboBaHus MpaBuI 0e30MacHOCTH TPYAa
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TEMATHNYECKOE IVNTAHUPOBAHUE

7 KITIACC
Ne Pa3pen, copepxanmue. Tema ypoka JJ/IeKTPOHHbIE Kon
YPOK nudpoBbIie -BO
a obpa3oBare/ibHbIE 1aco
pecypchl B
1 Pa3pen 1. ®dusuka u eé po/ib B N03HAHUH OKPY)KaroLiero ®du3nka — Hayka o rpupoge. fBneHus 1
mupa (6 u) TIPUPO/IbI
2 ®du3uka - Hayka o npupo/e (2 4) du3nuyecKue siBJIeHUs 1
3 ®dusuka — Hayka O TMpupoje. flBaeHuUs NPUPOJEIL. 1
dusrueckue HBJ]ey]-II(I/IHZ E/IeiaﬂnquKHe, TGEIJ][(;B’EIG, PH3MUECKHE BEMUMHbL M UX H3MepeHHe
4 3/IEKTPUUECKHe, MarHUTHBIE, CBETOBbIE, 3BYKOBBIE. Ypok-uccnenosanue "OrnpeseseHye 1
®dusnueckyue BeJJMUUHbI (2 4) L{€HBbI fie/IeHNs] NU3MEpUTE/IbHOTO
®usiueckue BemMuMHbL  Vi3mepenue  dusmueckux |_PUOOpa”
5 Be/mMuuH. Pusnueckue npubopsel. [TorpenrHoCcTsh U3MepeHUH. Merozp! HayuHOTO TIO3HAHML. Omncanme | Bubmmoreka LIOK 1
Mes/IyHAPOHAS CHCTEMA e[JHHH], cbmnqe(uzxnx SIBJIEHUH C TIOMOILI[bIO https://m.edsoo.ru/ff09f
N Mo/jiesiei 72a
5 EcTecTBeHHOHay4HbIi MeTO/ MO3HAHUA (2 U) 1
Kak ¢u3uka u gpyrue ecteCTBeHHble HayKu M3ydaroT
npupony.  EcTecTBeHHO-Hay4HbIi ~ MeTOJ  TIO3HAHUS:
Hab/T0/leHre, TIOCTAHOBKA HAYYHOrO BOTPOCA, BhBIDKeHMe | Y POK-HCC/esjoBaHMe "ITpoBepka
IUIOTe3, SKCIIePHMEHT IO MpOBepKe TUIoTe3, oGbsicHeHue | [AMNOTE3bL Ja/TbHOCTb I10JIETA LAPHKa,
Hab/r04aeMoro sieieHns. OmucaHie (GU3MUeCKUX sipeHuii ¢ | LY EHHOIO TOPUSOHTA/ILHO, TEM N
HIOMOIIER MOJeeii, 6osblite, yeM GOJbIIIE BBICOTA ITyCKa
7 Pa3pen 2. IleppoHaua/ibHbIe CBefeHHs O cTpoeHuM | CTpoeHue BelllecTBa. OIbITHI, Bbubmoreka LIOK 1

AOKa3bIBalolne JUCKPETHOE CTPOEHHE

https://m.edsoo.ru/ff09f
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BellecTBa. BeIeCTBa e0a
8 Ctpoenue Beiecrsa (1 u) bubmiorteka LJOK
CTpoeHMe BelllecTBAa: aTOMbl M MOJIEKY/bl, MX pa3Mepbl. | /JIBIDKEHHE YaCTHI] BeljeCTBa https://m.edsoo.ru/ff0a0
OnbIThI, OKa3bIBalOIMe JUCKPETHOE CTPOEHUE Bell|eCTBa. 13e
9 JIBM>KeHHe U B3aMMOJeliCTBHe YacTHI] BeljecTBa (2 u) Ypok-uccrefiosanue «Onpejenenye
HOBwxeHne yactul] BellectBa. CBf3b  CKOPOCTH PasMEPOB Ma/IbIX T
10 BIDKEHMS YaCTUL] C TeMIiepatypoii. BpoyHOBCcKoe ABrKeHHe Bubmorexa [IOK
A 1 - Patypou. bpoyH A > | ArperatHble COCTOSIHUSI BellleCTBa https://m.edsoo.ru/ff0a0
I dysus. BlaumogeiicTBre yacTul] BelllecTBa: MPUTSDKEHHe 378
1 Y OTTa/IKMBaHUe.
ArperaTHble COCTOSIHUA BelljecTBa (2 )
ArperatHble COCTOSIHHSI BEIeCTBA: CTPOEHHE Ta30B, | ()coGeHHOCTH ArperaTHBIX COCTOSTHHA
KUJKOCTeH 1 TBEPABIX (KPUCTA/IMYECKUX) Te/l. B3auMOCB3b | ponpi. OGo6LieHre o pasgeny
MeX/ly ~CBOMCTBAMH BelIECTB B PasHbIX arperatHbixX | «IlepBoHayajabHbIE CBEJEHHsI O CTPOEHUU
COCTOSIHMSIX W MX aTOMHO-MOJIEKY/ISIDHBIM ~ CTPOEHHEM. | BeIl[eCTBa»
OcobeHHOCTH arperaTHbIX COCTOSIHAMN BOJBI.
12 Pazpgen 3. /IBrokeHue u B3aumogerncraue tes (21 u) bubmoreka IIOK
MexaHuueckoe JBrKeHUe. PaBHOMepHOe
MexaHuueckoe BrkeHue (3 ) https://m.edsoo.ru/ff0a0
Y1 HepaBHOMEPHOE [IBU)KeHUe
MexaHHueCKoe  JIBIDKEHHe. PaBHOMEpHOE u 5c6
13 | mepaBHOMepHOe gBwKeHue. CKOpocTb. CpefHSIs CKOPOCTB Bubmmorexa IIOK
MpY HepaBHOMEPHOM [BMKeHMM. PacuéT MyTM M BpeMeHH CkopocTb. EAWHULIBI CKOPOCTH https://m.edsoo.ru/ff0a0
1 JIBIDKEHUSI. ]739C6 OK
nboTeka
Nuepuus, macca, IJIOTHOCTH (4 1) a
. Pacuyer nmyTtu U BpeMeHHU IBUKeHUs https://m.edsoo.ru/ff0a0
Asnenne viHepuMH. 3aKOH UHepLuu. B3aumogericTBue aed
15 Tes Kak MpUYrHa M3MeHeHHs CKOPOCTH JBWXKeHus Tel. Macca ot Macea — vena smemoern Bubmiorexa LIOK
Kak Mepa UHepTHOCTH Tena. [lnoTtHocth BewjectBa. CBsi3b PLMAL. P P https://m.edso0.ru/ff0a0
IJIOTHOCTH C KOJMYECTBOM MOJIEKY/] B ejuHuLe 0Obéma | T c10
16 pemectsa. [TnoTHOCTH BeltjecTBa. PacueT Macchl u bub/morexa LOK
Cwuia. Bugsl cui (14 4) i ' https://m.edsoo.ru/ff0a0
. oObeMa TeJia 0 ero TJIOTHOCTU
Cusa KaKk XapakTepucTHKa B3aumogencTBus Tea. Cuna fee
17 JlabopaTopHasi pabota «OnpezeneHne
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18

19

20

21

22

23

24

25

26

27

28

29

yOpYyrocTu U 3akoH I'yka. VM3mepeHue CU/IbI C IIOMOLIBIO
JvHaMoMmeTpa. fIBneHue TAroTteHuss U cuia TsokecTu. Cuia
TSDKeCTU Ha Jpyrux IulaHetaX. Bec Tesma. HeBecomocTs.
CnoxeHrve CwWI, HalpaB/leHHbIX [0 OJHOW MPSIMOM.
PaBHopelicTByromas cuil. Cuna TpeHus. TpeHre CKOJIbKeHUs
Y TPeHHe TOKOA. TpeHre B IpUpO/ie U TEXHUKE.

IJIOTHOCTHU TBEPZOIO Tejia»

Perrenue 3aiau 110 Teme "TIJIOTHOCTB
BeljecTBa"

bubmioreka LJOK
https://m.edsoo.ru/ff0al

23c

Cuila KaKk XxapakTepucTHhKa
B3auMo/iercTBYA Tesl. Cuila yIpyrocTy.
3akoH I'yka

JlabopaTopHasi pabora «/3yueHue
3aBUCUMOCTH pacTsbkeHUs (Aedopmariim)
TIPY>KHUHBI OT TIPUIOYKEHHOM CHITbI»

SABnenue taroreHusa. Cuia TsSKeCTH

CBs13b MEX/ly CUJION TSDKECTU U Maccou
Tesia. Bec Tesa. Pemenue 3azau o reme
"Cusia Tskectu"

bubmioreka LJOK
https://m.edsoo.ru/ff0al

778

Cusa TspKeCTH Ha pYTUX IUlaHeTax.
dusnyeckye XapakTepUCTHKU I/1aHeT

bubmioreka LJOK
https://m.edsoo.ru/ff0al

502

Nsmepenue cui. JruHamomeTp

bubmoreka IIOK
https://m.edsoo.ru/ff0al

8cc

Bec Tena. HeBecoMocCTb

bubmioreka LJOK
https://m.edsoo.ru/ff0al

778

CroskeHue IByX CWJ/I, HarlpaB/IeHHBIX T10
OZIHOM TIpsiMOU. PaBHOZEUCTBYIOIIIAs CUIT

bubmoreka [IOK
https://m.edsoo.ru/ff0al

a70

Perienue 3azau no teme
"PaBHogelicTByOIIas cua"

Cuna TpeHusi u eé Bubl. TpeHue B
TIPUPO/Ie U TEXHUKE

bubmioreka LJOK
https://m.edsoo.ru/ff0al

b9c

JlaboparopHnas pabota «/3yueHue
3aBUCUMOCTH CHJTbI TPEHHSI CKOJTbXKEHHST
OT CHJIbI IABJIEHUsI ¥ XapaKTepa

bubmoreka IIOK
https://m.edsoo.ru/ff0al

cc8
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COIMNPHUKACAMIUXCA HOBEPXHOCTGﬁ))

30 Perienue 3aau Ha orpejiesieHue
PaBHOJEUCTBYIOLIEN CUJIbI
31 Perrenue 3azjau 1o Temam: «Bec Tesa», bubmiorteka LJOK
«["padmueckoe n300pa>keHe CU», https://m.edsoo.ru/ff0al
«Cunbl», «PaBHO/IEWCTBYIOIIIAs CUJI» deO
32 KonTposbHast paboTa 1o TemMam:
«MexaHuueckoe JiBrKeHue», «Macca,
IIJIOTHOCTb», «Bec Tena», «['padrueckoe
n3ob6pakeHue cum», «CUIIbI»
33 Paspgen 4. /laB/ieHue TBEP/bIX TeJI, )KUAKOCTeH U ra3os (21 bubmoreka IIOK
Haenenue. CriocoOb! yMeHbIIIEHUS U
q) https://m.edsoo.ru/ff0a2
i yBeJIMUEeHUS /1aB/ieHus
JaBiienue. Ilepepaua [faB/ieHUA TBEPABIMH Te/laMH, 0a6
34 JKMAKOCTAMM M razamMu (3 u) bubnuoreka LIOK
6 [aBneHue rasa. 3aBUCUMOCTD JJaBIeHUS htps://m.edsoo.ru/ff0a
Hapnenne. Crioco0bl yMeHbIIEHUST U YBETUYEHUS | 1a3- o1 06n éMa, TemrepaTyphI o J//m. .
JaByieHus. [laBneHue rasa. 3aBUCMMOCTb [JaBjieHUs rasa OT c
35 5 " bubmmoreka HOK
00béMa, TemMIeparypol. [lepenaua faByieHUs1 TBEPABIMU TeJlaMH, .
https://m.edsoo.ru/ff0a2
JaB/ieHue XUAKOCTH (5 u) JKUJIKOCTSIMM M Ta3aMu. 3akoH [Tackans 5h0
[lepesaua faBineHUs] TBEPABIMUA TelaMU, XKUAKOCTIMU
36 ’ As 8 1 Pﬁ . [laBneHue B )KUJKOCTHU U rase Bubmorexa [JOK
n rasamu. 3akoH Ilackans. IIHeBMaTMyeckue MallWHBI. a ) https://m.edsoo.ru/ff0a2
3aBUCUMOCTh  [JIABJIEHUSI ~ JKUAKOCTH  OT  T/yOwWHbI. | BbI3BAHHOE AE€MCTBUEM CUJIBI TSDKECTH 718
37 I'uapocratuueckuii  mapazsiokc. CooOraroiyecss COCyZbl. Bubmmoreka LJOK
THpaBIHYeCKYe MeXaHU3MbL. Pewienue 3azmau o teme «/laBieHue B https://m.edsoo.ru/ff0a2
JKUJKOCTHU U rase. 3akoH [lackansi»
AtmocdepHoe aaBsieHue (6 u) 826
38 Atmocdepa 3emnm U atMocdepHOoe  /laBjeHUe. BbubmoTeka LIOK
[IpMYMHBI CyLIleCTBOBAaHMS BO3ZyIIHOH o6onouku 3emmu. | Coobuiarompecs: cocy/pl https://m.edsoo.ru/ff0a2
Oneir Toppuuennu. M3mepeHue aTMOC(epHOro [aB/IeHUSI. 970
39 3aBUCUMOCTL aTMOCGHEPHOT0 /IABIeHUst OT BBICOTHI Haf . EH@IHOTeKa LOK -
ypoBHeM Mopsi. [Ipubopel [yist w3mepeHHs] aTMOC(hepHOro TnppaBmeckuii npecc 1;25'/ /m.edsoo.rw/tf0a3
aBJIeHUS. v v
40 A < .. MaHoMeTpsl. [TopliiHeBOW KUAKOCTHBIN
JlelicTBHe XU/JKOCTH U ra3a Ha NOrpyxéHHoe B HUX TeJ0 HACOC
41 (7 =) ATMmocdepa 3eMaH ¥ IPUYMHEI €8 bubmoreka LIOK
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42

43

44

45

46

47

48

49

50

51

52

HeiicTBUe >XUAKOCTU U ra3a Ha TMOTPY)KEHHOe B HUX
Teno. BelTankuBatomjasgs — (apxvimMezfioBa) Cuaa.  3aKOH
Apxumepa. [1naBanue Ten. Bo3ayxoriaBaHue.

CYILIeCTBOBaHUS

https://m.edsoo.ru/ff0a2

b5a

Bec Bo3zyxa. ATMochepHoe /1aBieHre

bubmoreka [IOK
https://m.edsoo.ru/ff0a2

b5a

W3mepeHre aTMOC(EPHOTO JJaB/IEHUS.
OnbiT Toppuuesiu

bubmioreka LJOK
https://m.edsoo.ru/ff0a2

da8

3aBUCUMOCTB aTMOC(EepPHOTO JaB/IeHust
OT BBICOTHI HaJl, yDOBHEM MOPsI

bubmoreka IIOK
https://m.edsoo.ru/ff0a2

fc4

bapometp-anepous. ATMocdepHoe
JTaBJIEHUE Ha Pa3/TUUHBIX BBICOTAX

bubmioreka LJOK
https://m.edsoo.ru/ff0a2

fc4

Perienuie 3azau no teme " ATmMochepHoe
JaBjieHue"

,Z[EI‘/JICTBI/IG XKUJIKOCTHU U I'd3d Ha
MOrpy>keHHO€ B HUX TeJI0. ApXI/IMe,ZLOBa
CHria

bubmioreka LJOK
https://m.edsoo.ru/ff0a3

276

JlabopaTopHast pabora «OmnpeziesieHne
BbITA/IKMBAIOII[el CUJIbI, JeUCTBYIOIIeM
Ha TeJI0, MOTPYKEHHOEe B JKUJIKOCTh»

bubmoreka IIOK
https://m.edsoo.ru/ff0a3

3fc

JlaboparopHast paboTa 110 Teme
«/ccnenoBanyie 3aBUCMOCTH Beca TeJla
B BO/Ie OT 00bEMa MOrpy>KeHHOU B
JKUJIKOCTh YaCTH TeJla»

bubmoreka [IOK
https://m.edsoo.ru/ff0a3

514

IInaBaHue Ten

bubmioreka LJOK
https://m.edsoo.ru/ff0a3

a96

JlabopaTopHast paboTa
"KoHCcTpynpoBaHue apeomMeTpa Uiu
KOHCTPYUPOBaHUe JIOJKU U OllpejesieHue
eé rpy3onogbEMHOCTH"

Pewenue 3azau no remam: «IlyiaBaHue

bubmoreka IIOK
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cyzioB. BospyxonnaBanue», «/laBneHue
TBEP/bIX TeJl, )KUAKOCTel U ra3oB»

https://m.edsoo.ru/ff0a3
654

53 KontposbHast paboTa 1o Teme
«/laBneHre TBepAbIX Te, XXUAKOCTeH 1
ra3oB»
54 Pa3pen 5. PaGoTa u MomHoCTh. DHeprus (12 u) bubmioreka LJOK
PaboTa u MomHOCTH (3 u) MexaHuueckasi paboTa https://m.edsoo.ru/ff0a3
MexaHuueckas pa6oTta. MOILHOCTS. 82
55 | IIpoctele Mexanu3smel (5 4) Bu6Gmmoreka IIOK
TIpOCTblE MEXaHW3Mbl: pblUAr, O/0K, HAKJIOHHAS MorugHocTb. EJWUHULBI MOILIHOCTH https://m.edsoo.ru/ff0a3
=6 raockocTh. IlpaBusio paBHOBecusi pbiuara. IlpuMeHeHue v Pacas f82
OK-UccsiefioBaHre "PacuéT MoHocTH
MpaBUia pPaBHOBECHs] pblyara K 0JIOKY. «30/I0TOe TIPaBUJIO» p A ‘ U-I d
pa3BMBaeMOi MpH MoIbEMeE T10 JIeCTHULE
MexaHukd.  KIIJI  mpocteix  MexaHu3MoB.  IIpocThie
57 6 IIpocTbie MexaHU3Msbl. Pbiuar.
MeXaHU3MbI B OBITY U TEXHUKE. PaBHOBECHE CHJT Ha phivare
58 | Mexanuueckas sHeprus (4 4) PhIuary B TexHUKe, OBITY ¥ IPUPO/IE. Bubmoreka LIOK
Mexanuueckas SHEprusi. Kunernueckas W | JlaboparopHas pabota «VcciefoBaHue https://m.edsoo.ru/ff0a4
MOTeHOHA/IbHAasA SHEepPrusd. HPEBpaLU;EHI/Ie OJJHOIr'oO BH/Jad yC TIOBUU paBHOBeCHd pblyara» 78e
59 MEeXaHUUeCKOM 5HEepPruM B [JIpyrod. 3aKoH COXpaHEeHWs bubnuoreka LIOK
Pertenue 3aj1au 110 Teme «Y CJIOBUS
SHEepruu B MeXaHUKe. https://m.edsoo.ru/ff0a4
paBHOBeCHSs pblyara»
8a6
60 KosdduiieHT nosesHoro aeicTBus
MexaHu3Ma. JTabopaTtopHast paboTa
«/3mepenue KII/l HakOHHOU
TIJIOCKOCTH»
61 " bubmoreka IIOK
Perienue 3az1au 1o Teme "PaborTa,
" https://m.edsoo.ru/ff0a4
MOILHOCTB, KIT/I
c48
62 Mexanuueckasi s3Heprusi. Kunetnueckas Bubmorexa [JOK
prit. https://m.edsoo.ru/ff0a4
Y TIOTeHIL[1ajIbHast SHeprusi 5o
63 bubmoreka IIOK

3aKOH COXpaHeHUs1 MeXaHUYeCKOoMn
SHEepruu

https://m.edsoo.ru/ff0a4
360
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64 YPOK-3KCIIepuMeHT 110 TeMe
"DKCIriepuMeHTaIbHOe Orpe/iesieHue
HM3MeHeHUsI KWHeTUUeCKOr 1
MOTeHI[MaTbHOM SHepruu Mpu
CKaTbhIBaHWUM TeJla M0 HAKJIOHHOMN
TJIOCKOCTH"
65 KontpossHast pabota 1o Teme «Pabora u
MOIHOCTb. JHEPrusi»
66 BbubmoTeka LIOK
PaboTa c TekcTamu 110 TeMe "'MexaHUUECKOe JIBIKeHHe" https://m.edsoo.ru/ff0a4
eeb
67 Pabora c Tekctamu 110 TeMe "[laBeHre TBEPABIX Te Bubmiorexa LIOK
. . ’ https://m.edsoo.ru/ff0a4
JKUJIKOCTeH U ra30B
ffe
68 Pabora c Tekctamu 110 TeMe "Pabora. MormmHocTh. JHeprus'”

TemaTHueckoe NIaHUPOBaHHE MPAKTHYECKHX, Ia00pPaTOPHBIX H KOHTPOJIBHBIX PadoT

Ne

I.I1.

Bup (¢popma) paboTsl

Tema

Kosn-Bo yacos, Cpoku nipoBezieHus1 (Hefessl, MecsiL)

OTBOZIMMBIX Ha
JIAHHYIO0 paboTy

JlaboparopHas paboTa

OripezienieHye 1{eHbI Jie/IeHHsT
W3MepUTEeTbHOTO rprbopa”

1 2 Hefiesis CeHTSA0ps

JlabopatopHasi paboTa

IIpoBepka runoressl:
JIA/IbHOCTB TI0/IETA 1IapHKa,
MYII[EHHOTO FOPU30HTA/IbHO,
TeM 0oJibliie, yeM 0o/IbliIe
BbICOTa Mycka Ornpe/iesieHre
pa3MepoB MaJlbIX TeJl

1 3 Heesist CeHTsA0ps

JlabopatopHasi paboTa

OrnipefiesieHrie pasMepoB
MasbIX Tes

1 1 Hepenst OKTAOPS

JlabopatopHasi paboTa

«Omnpepenenue IJIOTHOCTH
TBEpJOro Tesa»

1 2 Hefesist HOSIODS
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JlabopatopHasi paboTa

N3yuenue 3aBUCUMOCTH
pacTsbkeHus (AedopMarivin)
TIPY>KUHBI OT TIPUJIOKEHHOM
CUJIBD»

4 Hepenst HOSIOpst

JlabopatopHasi paboTa

N3yueHune 3aBUCUMOCTH CUJIbI
TPEHUS CKOJIbKEHHUsI OT CHJIbI
[laB/IeHNs U XxapakTepa
COTIPUKACaIOLUXCS
TIOBEPXHOCTeN

4 Hepens ekabps

KontposnbHast pabora

MexaHuueckoe JBHKeHUe»,
«Macca, II0THOCTb», «Bec
Tena», «I'pacduueckoe
n300pakeHue Cum», «CHIIbI»

3 Hepienst STHBapst

JlaboparopHas paboTa

Ornpegenenuve
BbITa/IKUBAIOLLEN CUJIBI,
JleliCTBYIOILIel Ha Tero,
MOTPYKEHHOE B YKUJIKOCTb»

4 Hepens (eBpasis

JlaboparopHas paboTa

«/ccnenoBanyie 3aBUCMMOCTH
Beca TeJia B Bojie OT 00bEMa
TIOrPYKEHHOMH B )KUJKOCTh
YyacTH Tesa»

1 Hepens mapTa

10

JlaboparopHas paboTa

KoncTpyrpoBsaHue apeomeTpa
WU KOHCTPyUPOBaHUe JI0AKU
U onpejiesieHue eé
rpy30Mn0AbEMHOCTH

2 Hefiesisi MapTa

11

KontposnbHast paborta

«/laBneHve TBepAbIX Tel,
JKAJKOCTEH Y Tra30B»

3Hejenst MapTa

12

JlabopatopHasi paboTa

PacuéTt moriHoCTH,
pa3BHBaeMoOi1 MpU NobEMeE 10
JIECTHHULIE

2 Heflesig anpesis

13

JlaboparopHas paboTa

WccnenoBanue ycioBuid
PaBHOBECHs pblyara

3 Hefiesig anpesist

14

JlaboparopHas paboTa

N3mepenue KI1[J Hak/1OHHOM
IIJIOCKOCTH

4 "epens anpess
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15 KoHntpossHas paboTta

«PaboTa 1 MOIITHOCTb.
OHeprus»

1 3 Heesns Mast

TEMATHUYECKOE IVNIAHUPOBAHUE

8 K/IACC
Ne | Pa3pesn, copepkanmue. Tema ypoka OnekTpoHHbIe udpoBbie | Koa-
YPOK o0Opa3oBare/ibHbIE BO
B
1 Pa3fien 1. TensioBble siB/IeHUS OCHOBHBIE TIOI0KeHHUsT MOJIeKY/ISIPHO- 1
C y Vi 7 KUHETHUECKOU TEOPUU U UX Ol')I[bIT][-)IBIe bub/morexa OK
TPOeHHE 1 CBOHCTBA BemecTsa (7 1) . P https://m.edsoo.ru/ff0a5256
OCHOBHBIE TIONIOKEHUSI MOJIEKY/ISPHO--KUHeTH4ecKoi | HOATBEPIKAEHHSA
TEOPUH CTPOeHHs BelllecTBa. Macca ¥ pa3mepnl aToMoB W | Macca v pa3Mep aTOMOB U MOJIEKY/ 1
3 MoJjieky/. OmbIThl, MOATBEP)KAAOLHe OCHOBHbIE TTOJIOKeHUs1 | Moenu TBEPJOro, >KUJKOT0 U bubnuoreka LIOK 1
MOJIEKY/IIPHO-KUHETHUECKOI TeOPHUH. ra3000pa3HOro COCTOSIHUM BelllecTBa https://m.edsoo.ru/ff0a540e
4 Mogenu  TBEPAOro, JKUAKOro U  rasoobpasHoro | OOBsICHEHHe CBOMCTB TBEP/OIO, 1
cocTostHuit BewjecTsa. Kpuctaumueckne u aMopdHble Tea. | KWAKOTO U ra3006pasHoro COCTOSTHHMH
OO6BsICHeHVe CBOMCTB Ta30B, JKUJKOCTEH M TBEPABIX Tesm Ha | DolHeCTBa Ha OCHOBE MOIOKEHNN
. N MOJIEKY/IIPHO-KMHETUUECKOUN TeOPUH
OCHOBe TIOJIO)KEHUM MOJIeKy/ISIPHO--KUHETUUYEeCKOH TeopHHu.
> CMauvBaHMe W  KanwuisgpHble  siBjieHWs.  TeryioBoe | Kpucranmueckue v amop@Hble Tesla Bubmorexa [JOK 1
p ) P p https://m.edsoo.ru/ff0a5800
MauvBaHHWe U Kalu/ISIPHOCTb. nbmoreka
6 pacIvpeHue U cxKaTue. C Bub OK 1
TentoBbie nporeccs! (21 1) TT1OBePXHOCTHOE HaTsDKEHHe https://m.edsoo.ru/ff0a5530
7 Temmeparypa. Cpsi3b TeMIIepaTyphl CO CKOPOCTEIO | TerioBoe paciuMpeHHe U CKaTHe. B6morexa LIOK 1
TeIVIOBOI0  ABMJXKE€HHA  UYaCTHII. BHYTpeHHHH SHeprus-. HPOBGPO‘-IHHH paGOTa 10 MOJIEKYJIIPHBIM
o https://m.edsoo.ru/ff0a5a26
CriocoObl U3MeHeHHsT BHYTPeHHeH SHEepPryu: Teryionepeaua U | siBJIeHUsAM
8 coBeplLIeHHe paboThI. Buipr tertonepesaur: | Temmeparypa. CBsi3b TemMriepaTyphbl CO 1
TeIIONIPOBOJHOCTb, KOHBEKL[UA, U3/TyUeHUe. CKOPOCTBIO TEIJIOBOI'0 ABHXKEHHWSA YaCTHL]
9 KO/MUeCTBO ~ TEIOTBL. ~ Y/elbHas  TeIUIOEMKOCTh | DHYTPeHHsis sHeprusi. CrocoOsl Bubimoreka HOK 1
BemecTBa. Ter006MeH U TEIUIOBOe paBHOBecHe. YpaBHeHue | M3MEHEHHS BHYTDEHHeH SHepruy https://m.edsoo.ru/ff0a5c60
10 O6ananca. I[lnaBneHue u Bubmmorexa LIOK 1

TeIr1JiIoBOro OTBep/JeBaHHEe

Buppel Tenionepesauu

https://m.edsoo.ru/ff0a6412
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11

12

13

14

15

16

17

18

19

20

21

22

23

KPUCTa/VINYEeCKUX BeLIeCcTB. Y/e/bHas TelvloTa IUIaB/IeHUsl.
[Tapoobpa3oBanue U KoHAeHcarnws. Vcrapenue. Kumenue.
YnenbHass ~ Teriota  rnapooOpa3oBaHMs.  3aBUCHUMOCTb
TeMIepaTypbl KUMleHus1 OT aTMOC(epHOro JjaBaeHHUsl.

BnaxxHocts Bo3ayxa.

OHeprus TOIUIUBA. Y je/ibHas TerioTa CrOpaHus.

[MpuHimnbl  paboTel  TeryioBbix ABurarenert  KII[]
TeIJIOBOTO JBuUraresisi. TeruioBble [BUraTeJd W 3allyTa
OKPY’Karolllei Cpefibl.

3aKOH COXpaHeHUsT U [peBpalleHus
TeIJIOBBIX IpoLjeccax.

JHEprUu B

HpaKTI/ILIeCKOE HCIT0/Ib30BaHHKE TEeIlJIOBbIX

. bubmioreka LJOK
CBOMCTB Bell[eCTB U MaTepyasoB B Lie/IIX https:/m.edsoo.ru/ff0a65c0
3HeprocOepexxeHust — )
KonuuectBo TerioTel. YaenbHast bubmioreka LJOK
TeIJI0eMKOCTh https://m.edsoo.ru/ff0a6976
Pacuer KonmyecTBa TemuioThl, Bu6mmoreka OK

HeoOXO/IMMOTO /I HarpeBaHus Tefa u
BBI/IE/IIEMOT0 MM TIPY OXJIAXKIEHHH

https://m.edsoo.ru/ff0a7088

JlabopaTopHast paborta "VicciieoBanue
SIBJIEHUST TeTI000MeHa TIPU CMeLTMBAHUH
XOJIOJHOU U ropsiuer Bozbl"

bubmoreka IIOK
https://m.edsoo.ru/ff0a6a98

YpaBHeH#e TerioBoro 6ajaHca.
Teny1000MeH U TeNJIOBOe paBHOBeCHe

JlaboparopHast paboTa "Ormpe/ienieHue bubmioreka LJOK
yJleNTbHOU TerI0eMKOCTH BelljecTBa" https://m.edsoo.ru/ff0a6bb0
OHeprus TOIUIMBA. Y Jie/ibHas Teriora bubmoreka IIOK

CropdaHusa

https://m.edsoo.ru/ff0a7b5a

KontposibHast paboTa 1o Teme
«TernoBbIe sIBNEHUSI»

IInaBneHuve u oTBepeBaHue

Bbubnuoreka LIOK
KPUCTa/INuecKUX Tell. Ye/nbHas https://m.edsoo.rw/ff0a71d2
TeII0Ta I1/1aB/IeHus] /7M. .
ITapoo6pa3oBaHue 1 KOH/jeHcallus. Bubmoreka LIOK

Ncnapenue

https://m.edsoo.ru/ff0a740c

Kurnenue. ¥ genbHas Terviora
rapooOpa3oBaHUsI Y KOH/IeHCal[HH.
3aBUCUMOCTb TeMIepaTypbl KUTIEHUST OT
aTMochepHOro JiaBjeHus

bubmoreka IIOK
https://m.edsoo.ru/ff0a786¢

BraxxHocTh Bo3zayxa. JlabopatopHast
pabora "OmnpeziesieHrie OTHOCUTETbHOU
BJIQYKHOCTH BO3ayxa"

bubmiorteka LJOK
https://m.edsoo.ru/ff0a7628

Perienue 3azau Ha oripefesnieHue
BJI&YKHOCTH BO3/yXa
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24 [TpuHOUITEL pabOTHI TETTIOBBIX
nBuraresieif. [TapoBasi TypOuHa.
[JIBuraresip BHyTpeHHEro CropaHusi
25 KII/] TeryioBoro agBuraress. TenngBLIe Bubmorexa ITOK
ABHIATE/IM M 3aLLTa OKpY KaroIEn https://m.edsoo.ru/ff0a7c7c
cpejibl
26 3aKOH COXpaHeHUs U IpeBpallieHUs Bbubmoreka LIOK
SHEPIruM B TEIJIOBBIX IPOLeccax https://m.edsoo.ru/ff0a86ae
27 [ToaroroBka K KOHTPOJIBHO# paboTe 110 Bu6mmorexa [IOK
Teme ° HBIUVI CHEHME ar'l? eraTHpIX https://m.edsoo.ru/ff0a83f2
COCTOSIHMM BelljeCTBa
28 KonTponbHas pabota o Teme "
V3MeHeHre arperaTHbIX COCTOSTHUM
BeljecTsa"
29 Pazpgen 2. DnekTpuueckKne 1 MarHUTHbIe AB/IeHUd (37 4) OnekTpusauus Tes. [IBa pozga
J/leKTpuUeckue 3apsjbl. 3apsDKeHHble Teja M MX | 5/IEKTPUYECKUX 3apsA/ioB
30 B3aumojeiicteue (7 u) Ypok-uccienoBanue "O1eKTpu3anus Tes
Brektpusarust Tert. JIpa pojia 3MEKTPHUECKUX 3apsijos. | UHAYKIMEH U NP1 CONPUKOCHOBEHMH"
31 BsanMogielicTBrie  3apsokeHHbIX — Tel  3akoH  KysoHa B3aumMogenicTBre 3apsyKeHHBIX Tel. bubmioreka LJOK
(3aBUCMMOCTb CHJ/IbI B3aMMOJIEHMCTBHUSI 3apsDKEHHBIX Tel OT 3aKoH KynioHa https://m.edsoo.ru/ff0a87e4
32 DJieKTpruyecKoe roJjie. HarpsskeHHOCTb
BeJTMUMHBI 3apS/I0B U PaCCTOSIHUAS MEXAY TeJlaMu). Bbubmoreka LIOK
DneKTprUecKoe norne. HanpssKéHHOCTh SMEKTPHHECKOro rofst. Hpukipm https://m.edsoo.ru/ff0a8a0a
CYTIepPHO3ULIUU 37IeKTPUYECKUX MT0osIer
33 3JIEKTPUYECKOro TOJIS. [TpuHIMN CYNepHosHUMH | ooy sneKTPUUECKIX 3aps/iOB.
3/71eKTpUYeCcKux mnoJieli (Ha KaueCTBEHHOM ypOBHe). DJieMeHTapHBIi 3apszg. CTpoeHHe aToMa
34 TlocToAHHEIH 3/1eKTPHIeCKHH TOK(20 1) IIpoBOAHUKY U AUS/IEKTPUKU. 3aKOH BbubmoTeka LIOK
Hocuren — 571€KTpUUeCKHMX — 3aps[oB.  JJIEMEHTapHbBIM | coXpaHeHUs 3/IeKTPUUYECKOro 3aps/a https://m.edsoo.ru/ff0a8ef6
35 snekTpuyeckui 3apsp. Crtpoenwe artoma. IIpoBogHuku u | PelieHue 3a/1au Ha IipUMeHeHUe CBOMCTB bubmoreka IIOK
JM3/IeKTPUKH. 3aKOH COXPaHEeHHUs 3/1eKTPUUeCKOro 3apsjia. 3/1eKTPUYECKHX 3apsiJi0B https://m.edsoo.ru/ff0a90cc
36 ONeKTpUuecKuif  TOK.  YC/IOBUS  CYIIeCTBOBaHHs | OJIEKTPHUYECKHH TOK, YC/IOBHUSI €10 Bu6muoreka LIOK
9/IeKTPUYECKOT0 TOKA. VICTOUHMKHM TIOCTOSHHOTO TOKa. | CYLIeCTBOBAHMA. VICTOUHMKM https://m.edsoo.ru/ff0a95a4
JleficTBUSI S7IEKTPUUECKOTO TOKa (Ter/oBOe, XHUMUUecKoe, | 2/IEKTPUIECKOTO TOKA
37 [JencTBUs 3/1IeKTPUYECKOr0 TOKa bubmoreka LIOK
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39
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44

45

46

47

48

49

MarHuTHOe). DJIeKTPUUeCKUN TOK B )KUJKOCTSIX U ras3ax.

OnekTtpuueckas Lemnb. Cuma TOKa. OJIeKTpUUeCKoe
HarnpspkeHre.  CompoTuB/ieHHWe — IIPOBOJHUKA. Y [e/bHOe
COIpOTHBJIeHMe BellecTBa. 3aKOH Oma [/ ydacTKa Lielu.
[TocnemoBarensHOe u napasuie/ibHoe coeliHeHUe
TIPOBOJJHUKOB.

Pabota M MOIHOCTb 3/1IEKTPUYECKOrO TOKAa. 3akoH
Ixoyns—JleHnja. OneKTpuyeckye LieNdM U TOTpeOuTenu
3/IeKTpUUecKol sHepruu B 0bITy. KopoTKoe 3amMbiKaHHe.
MarsHurtHble siBjieHus (6 u)

ITocTrosiHHBIe ~ MarHWThEL.  B3anMofelcTBHe  MOCTOSIHHBIX
MarHuToB. MaruutHoe mosie. MarHutHoe 1oJsie 3eM/Id U ero
3HaueHue i KU3HU Ha 3emse. OnbIT JpcTefa. MarHutHoe
T10J1e 3/IeKTPUUYeCKoro Toka. [IpruMeHeHune 3/1eKTpPOMarHuTOB B
TexHUKe. [lelicTBUe MarHMTHOTO IO/ Ha TPOBOJHUK C
TOKOM. O/eKTpoBUrareslb IIOCTOSIHHOT'O TOKa.
Vcrnionb3oBaHue  3/1eKTpOZBUraTesied B TeXHUYECKHUX
YCTPOUCTBAX M Ha TPaHCIIOPTe.

J/IeKTpOMarHuTHass MHAyKIus (4 u)

OnbiTel dapages. fIBreHue 371eKTPOMarHUTHOM WHJYKLIWU.
[TpaBuno JleHua. JnektporeHepatop. CriocobObl IosyyeHust
3/IEKTPUYECKOU SHEepruu. ONeKTpOCTaHLINA Ha
BO300HOB/ISIEMBIX UCTOUHUKAX SHEPTUH.

https://m.edsoo.ru/ff0a96b?2

Ypok-uccnenoBanue "leiicTBre
3/IEKTPAYECKOTO T10J151 Ha IIPOBOJHUKHU U
JU3IEKTPUKU"

ONeKTPUUYEeCKU TOK B MeTaslnax,
JKUJKOCTSX M rasax

bubmoreka IIOK
https://m.edsoo.ru/ff0a9838

OJeKTprYecKasi LieTlb U eé COCTaBHbIe
4yacTu

Cuna Toka. JTaboparopHas paboTta
"M3mepeHue U peryivpoBaHue CUJIbI
TOKa"

bubmoreka IIOK
https://m.edsoo.ru/ff0a8bd6

ONeKTpruuecKoe HarpsokeHue.
BonbT™metp. JlTabopaTopHast paboTa
"3mepeHue U peryavMpoBaHue
HarpsbkeHus"

bubmoreka IIOK
https://m.edsoo.ru/ff0a9e14

CoripoTuB/ieHHe TTPOBOJHUKA. Y e/TbHOe
COTIPOTUBJIEHHE BelllecTBa

bubmoreka IIOK
https://m.edsoo.ru/ff0aa738

JlabopaTopHast pabota "3aBUCUMOCTh
3/IEKTPUUYECKOTO COTIPOTUB/IEHUS

TIPOBOZIHUKA OT €r0 J/IMHBI, TI/I0Ia1
TIOTIEPEYHOr0 CeUeHHUsI U MaTepuana'

bubmioreka LJOK
https://m.edsoo.ru/ff0aa738

3aBHCUMOCTE CUJIbI TOKA OT Harips>KeHusd.

3akoH Oma /i1 yyacTKa Liernu

bubmoreka IIOK
https://m.edsoo.ru/ff0aa44a

JlabopaTopHast pabora "VccienoBanue
3aBUCHMMOCTH CHUJIbI TOKa, UAYILLET0 yepes
pes3ucTop, OT CONPOTUB/IEHUS Pe3UCTopa
Y HaTIpsKeHHWsI Ha pe3ucTope”

bubmioreka LJOK
https://m.edsoo.ru/ff0aa04e

HOCJ’IE,E[OBaTEJ'IbHOE U MapajiiejlbHoe
coejMHeHWA MMPOBOJHWKOB

JlabopaTopHast pabora "TTpoBepka
TIpaBUJIa CJIOXKEHUSI HaTPSKEHWH TIPH
TI0C/Ie/OBATe/TbBHOM COeTUHEHUU JIBYX
pe3ucTopos”

bubmiorteka LJOK
https://m.edsoo.ru/ff0aaa58

JlabopaTopHast pabora "ITpoBepka

bubmoreka [IOK
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50

npaBuW/ia Jid CAJIbI TOKa IIpHU
Mapa/jijieJIbHOM COe JMHEHUUN pe3I/ICTOp0B"

https://m.edsoo.ru/ff0aadle

51

PerieHue 3a/1au Ha MpUMeHeHHE 3aKOHA

52

53

Owma fi1s1 pa3/IMuHOro COoeJuHeHusI Bubmorexa [JOK
https://m.edsoo.ru/ff0aaf8a

TIPOBOJJHUKOB

PaboTa 1 MOII[HOCTb 3/7IEKTPUUYECKOT0 bubmioreka LJOK

ToKa. 3akoH [xoyns-JleHiia https://m.edsoo.ru/ff0ab124

JlaboparopHast pabota "OrmpeseneHue Bu6morexa LIOK

pabOThI ¥ MOIITHOCTH 3/IEKTPUUECKOTO
TOKa"

https://m.edsoo.ru/ff0ab3e0

54

OJeKTpuUecKue 1eNy 1 oTpeduTenu
5JIEKTPUUECKOM SHEpPTru B OBITY.
KopoTkoe 3aMbIKaHUe

bubmoreka IIOK
https://m.edsoo.ru/ff0ab660

55

[ToaroToBKa K KOHTPOJIbHOM paboTe 1o
TeMe . «CoelUHeHNs
NIPOBO/IHMKOB.PaboTa 1 MOLITHOCTh TOKa»

bubmioreka LJOK
https://m.edsoo.ru/ff0abd2c

56

KonTponbHas pabota o Teme "
CoeuHeHust TPOBOJHUKOB.PaboTa 1
MOLI[HOCTb TOKa»

bubmoreka IIOK
https://m.edsoo.ru/ff0abea8

57

ITocTOsTHHBIE MAarHUTBI, UX
B3aHMOAeﬁCTBHe

58

59

Ypok-uccnenoBanue "Vsyyenue nosen bubmoreka IIOK
OCTOSHHLIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarHuTHOe 110/1e. MarHuTHoe moJe

bubmioreka LJOK

3eM/IM 1 ero 3HaueHue Il )KM3HU Ha
3emie

https://m.edsoo.ru/ff0acOba

60

OmnbIT DpcTena. MaruuTHoe 1iosne

61

3/IeKTPUYECKOro ToKa MarHuTHoe riosie Bnbmioreka LIOK
https://m.edsoo.ru/ff0ac1d2

KATYIIKU C TOKOM

IIprMeHeHte 3/1eKTPOMarHuTOB B Bbubmoreka LIOK

TeXHHKe. https://m.edsoo.ru/ff0ac74a

OnekTpoABUraresb MOCTOSHHOTO TOKaA. Bu6morexa [OK

Vcnonb3oBaHue 31eKTpojBUraresneid B
TeXHUUYECKUX YCTPOMCTBAxX U Ha

https://m.edsoo.ru/ff0ac86¢c
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TPaHCIIOPTe.

62 OnbiTel Papaziesi. 3aKOH
3/1eKTPOMarHMTHOM MHAYKLMK. [IpaBuno
JleHiia
63 OnektporeHeparop. CriocoObI TIOTyUeHUst
3/IeKTPUYECKOW SHEPrUH.
DeKTPOCTaHIIUM Ha BO30OHOB/IIEMBIX
VMICTOYHUKAX SHepruu
64 [ToaroToBKa K KOHTPOJILHOM paboTe 1Mo
TeMe "O/eKTpuyecKkre U MarHUTHbIe
SIBJIEHUST"
65 KoHTponbHas paboTa 1o Teme
"DneKTpruecKre U MarHUTHbIe siBjieHus"
66 Paborta c Tekctamu 1o Teme "TernioBrle siBIeHUs" Bnbmaoreka LIOK
https://m.edsoo.ru/ff0acb14
67 Pabora c Tekctamu 110 TeMe "TIOCTOSTHHBIN 3/1eKTPHUeCKHIA bubmoreka LIOK
TOK" https://m.edsoo.ru/ff0acc5e
68 bubmoreka [IOK

Pabora ¢ Tekcrtamu o Teme "MarduTHbIe SBJICHUS"

https://m.edsoo.ru/ff0acdc6

TemaTHueckoe IaHUPOBaHHE MPAKTHYECKHX, Ia00pPaTOPHBIX H KOHTPOJIBHBIX padoT

Ne

I.I1.

Bug (popma) paboTsi

Tema

Komn-Bo yacos,
OTBO/IUMBIX Ha

JlaHHYI0 paboTy

Cpoku ripoBefieHus1 (Hefiesisl, MecsiL)

JlabopaTopHast pabora "

"UccnenoBanue sIBeHUAS
TeryiooOMeHa MpH
CMeIIMBaHUU XOJIOJHOU U
ropsiueii Bozib1"

1 3 Heesst OKTSIOPS

JlaboparopHas paboTa

"OrnpefeneHue yaenbHOU
TernjI0eMKOCTH BelllecTBa"

1 4 Henenst OKTS0Ops
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KountposbHas paboTta

TerioBbIe IBIEHUS

2 Hepienst HOSIOpsI

JlabopatopHasi paboTa

"OnpegeneHre OTHOCUTE/IbHOU
BJI&)KHOCTU BO3/yxa"

3 Hefesst HOSIOpS

KontposnbHast pabora

M3MmeHeHMe arperaTHbIX
COCTOSIHUU

2Henens neKadps

JlaboparopHast paboTa

"N3mepenue "
peryavpoBaHue CUJIbI TOKA"

0,5

4 "epens sHBaps

JlabopatopHasi paboTa

"3sMepeHune U peryivpoBaHue
HarpsbkeHus"

0,5

1 Hepens peBpans

JlaboparopHas paboTa

"3aBMCHUMOCTD 3JIEKTPUUYECKOTO
COTPOTHUBJIEHHST  TIPOBOJHUKA
OT ero /YIWHbI, IUIOLIaU
TONIePeYyHoro  CeueHus U
Marepuasa

4 Hepens (eBpasis

JlabopatopHasi paboTa

"UccnemoBaHve 3aBUCUMOCTH
CU/Ibl TOKa, WAYLIero uepes
pesucTop, OT COIPOTUBJICHUS
pesncTopa U HampspKeHWs Ha
pesucrtope"

1 Hefesia MapTa

10

JlaboparopHas paboTa

"[IpoBepka rpaBu/ia CJI0KeHUs
HarnpsDKeHU! rpu
T10C/1e/l0BaTe/IbHOM

COeJMHeHUU /IBYX pe3snucTopoB"”

2 Hefiesis MapTa

11

JlabopatopHasi paboTa

"[IpoBepka mpaBuia AJis CUIIbI
TOKAa TpU  Iapajjle/lbLHOM
COeJUHEeHUU Pe3nCTOpPOB"

2 Heflesis MapTa

12

JlaboparopHas paboTa

"OnpeseneHre  paboTbl |
MOLL[HOCTA  3/IeKTPUUECKOr0
TOKa"

3 Heziesis MapTa
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13 | KonrposnbHas paboTa

CoefuHeHve TIPOBOJHUKOB

1 1 Hefens anperist

14 | KonrposnbHas paboTa

MarHuTHbIe sSIBJIEHUS

1 1 Hepena Mas

TEMATHNYECKOE IVNTAHNPOBAHUE

9 KJ/IACC
Ne | Pa3pesn, copepkanmue. Tema ypoka J/IeKTpPOHHBIe LU(POBbIE Ko
YPOK o0Opa3oBare/bHbIE peCcypchl | /I-
[ | BO
gac
0B
1 Pa3pen 1. MexaHuyecKue siBJIeHHS MexaHuuecKoe JBI>KEeHHe. 1
MexaHnyecKoe BH)KeHHe U Croco0bl ero onucanus (10 u) | MarepuanbHas Touka
2 MexaHUueckoe fiBUKeHHMe. MarepuanbHas Touka. | CHCTeMa orcueta. OTHOCHTEIBHOCTD bubmioreka LJOK 1
CucTeMa  OTCUBTA. OTHOCUTeIBHOCTL  MeXaHHueCKoro | MEXAHWYEeCKOrO /IBHKeHUs https://m.edsoo.ru/ff0ad474
3 | tpwkenns. PaBHOMepHOe mpsMoNMHefiHoe jBEKeHme. | [ ABHOMEDHOE MpAMO/MHeliHOe EHGH/I;IOTeCTa HO/I;O 419 1
9 BH)KEHU ttps://m.edsoo.ru d d
HepaBHOMepHOe TIPSIMO/IMHEHOe [BIKeHHe. Cpeasii U [ CHHE - g
4 HepaBHOMepHOe MpsiMOTMHeHHOe 1
MT'HOBEHHasi CKOPOCTh TeJia P HePaBHOMEPHOM /IBV>KEHHH.
. nBkenue. Cpe/iHss U MTHOBEHHast
Yckopenue. PaBHOyCKOpeHHOe npAMO/MHelHoe | OpOCTH
5 | ABwxenue. CBoboHOe najienue. OnbITel [amsies. IIpsiMOMHelHOe PaBHOYCKOPEHHOE Bu6nuoreka LIOK 1
PaBHOMepHOe [IBIKEHHe IO OKDYXHOCTH. I1epHOA W |  nppkenue. Y ckopeHue https://m.edsoo.ru/ff0ad8d4
6 |uacrora obpamienns. JIuHeiiHasi W yIJIOBas CKOPOCTH. | CKOpPOCTB PSMOIMHEHHOTO 1
LleHTpoCcTpeMuTe/IbHOE YCKOPEeHUe. PaBHOYCKOpPeHHOTr0 ABWKeHUs. ['paduk
B3aumopericrBue Ten (20 u) CKOpPOCTH
7 Tlepeoiii 3akoH HbrotoHa. Bropoii 3akon Herotona. | JlaboparopHas pabota "Onpenenenue Bu6mmorexa [[OK 1
i CKOpeHUsl Tejia TIPU paBHOYCKOPEHHOM
Tpetuii 3akoH HbtoToHa. [IpUHLIUIM CyTIepro3ul[iy CUJI. yCKOp PH paBHOYCKOp 0 https://m.edsoo.ru/ff0adb18
Cuna ynpyroctu. 3akoH ['yka. Cuma Tpenusi: cuja | ABAKEHHH M0 HAaK/TIOHHOW M/IOCKOCTH
8 | Tpemms ckombkemms, cuna Tpemms mokos, apyrme Buppi | CBOOOAHOE najenye Tesl. OMbITbl 1
lManunes
TPEeHHUsI.
9 PaBHOMepHOe ABM>XeHUe 110 1

Cuna TsKeCTU U 3aKOH BCEMHUPHOIO TATOTEHUS.
YckopeHre cBOOOAHOTO TazieHus. [IBrKeHHe TIaHeT BOKPYT
Connua. IlepBasg kocMuueckas CKOpocTb. HeecomocTs u

OoKpy>kHOCTH. Ileprog 1 yactora
obpatenust. JIuHeltHas 1 yrioBast
CKOPOCTH

bubmoreka IIOK
https://m.edsoo.ru/ff0ael76
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10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

reperpyskH.

PaBHOBecre  MarepuanbHONW  TOUKHA.  AOCOMIOTHO
TBEépoe Teno. PaBHOBecue TBEPJOro Tena C 3aKperiéHHOW
OCbIO BpaleHusi. MomeHT cuibl. LIeHTp TsKeCTH.
3akoHbI coxpaHeHus (10 u)

Nmnysnbc Tena. Vi3meHeHue umiysbca. IMIynsC cumbl.
3aKOH COXpaHeHUs UMITy/bca. PeakTUBHOe JiBI)KeHYe.
MexaHuueckasi paboTa ¥ MOIIHOCTb. PaboTa cun
TSDKeCTH, YIIPYTrOCTH, TpeHUs. CBsI3b SHEpruu U
pabortsl. [ToTeHIMabHAsT SHEPT U TeJla, MOAHSTOrO
HaJ| TOBEPXHOCTBIO 3eM/H. [loTeHIMaIbHas S3Heprus
oKarou npy>xuHbl. Kunetnueckast sHeprusi. Teopema
0 KMHETUUYeCKOU SHepruv. 3aKOH COXPaHeHHs
MeXaHWUeCKOM SHepruu

LleHTpOCTPEMHUTEBHOE YCKOPEHHE

[Tepseiii 3akoH HetoTOHA. BekTop cusbl Bnbmiorexa [JOK
https://m.edsoo.ru/ff0ae612
Bropoii 3akoH HbtoTOHa. bubmoreka LIOK
PaBHOZeliCTBYIOIIAdA crsla https://m.edsoo.ru/ff0ae72a
Tpetuit 3akoH HetoToHa. Cyrnepro3unus bubmoreka [IOK
CUIT https://m.edsoo.ru/ff0ae982
Perienuie 3a71au Ha npUMeHeHNe 3aKOHOB bubmoreka [IOK
HrrotoHa https://m.edsoo.ru/ff0aeb6c
bubmoreka [IOK

Cwuna yripyroctu. 3akoH ['yka

https://m.edsoo.ru/ff0aeca?

Pewenue 3amau o teme «Cusa
YIIPYTOCTHA»

JlabopaTopHasi pabora «OmnpezeneHue bubnuoreka LIOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
Cruta Tpesms bubmioreka LJOK
https://m.edsoo.ru/ff0af738
Perienue 3azau o teme «Cusia TpeHUSI» Bubmiorexa LIOK
https://m.edsoo.ru/ff0afa26
JlabopaTopHast pabota "OnpezeneHve bubnuoreka IIOK

K03 uiiveHTa TPeHUsI CKOTbKeHUs"

https://m.edsoo.ru/ff0af8be

Perrenue 3a71au 110 Teme "3aKOHBI
HprotoHa. Cuna ynpyroctu. Cuna
TpeHus"

bubmoreka IIOK
https://m.edsoo.ru/ff0afb8e

Cusia TSDKECTH U 3aKOH BCEMUPHOTO
TSTOTEHUs. Y CKOpeHHe CBOOOZHOTO
T1a/IeHUs]

bubmioreka LJOK
https://m.edsoo.ru/ff0af044

Ypok-koH(epeHLus "[IBrKeHNe Tes
BOKPYT IPaBUTALMOHHOIO LIeHTpa
(Conneunas cucrema). ['anaktukn"

Perienue 3azau no teme "Cuina TsKeCTH BbubmoTeka LIOK
Y 3aKOH BCeMUPHOI'0 TArOTeHUs" https://m.edsoo.ru/ff0af5f8
[TepBasi KOCMHUYeCKast CKOPOCTb. BbubmoTeka LIOK

HeBecoMoCThb U neperpysKu

https://m.edsoo.ru/ff0af33c
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26

PaBHOBecue MaTepuanbHOW TOYKHU.
A6comoTHO TBEpOe Teno. PaBHOBecue
TBEPZOTr0 TeJla C 3aKPeryiéeHHOW 0ChbIO
BpaleHust

bubmioreka LJOK
https://m.edsoo.ru/ff0afe36

27

MowMmeHT cuibl. LIeHTp TsoKecTH

28

Perienue 3azau no teme "MOMEHT CHJIBL.

[lenTp TsKECTH"

bubmoreka IIOK
https://m.edsoo.ru/ff0b02b4

29

[ToAroToBKa K KOHTPOJIBLHOU paboTe 1o
Teme "MexaHHUUeCKOe JIBUKEeHHE.
BsaumopeiictBue Ten"

bubmioreka LJOK
https://m.edsoo.ru/ff0b0408

30

KonTposbHast pabota 1o Teme
"MexaHUueCKOe ABUKEHHe.
BsaumopeiictBue Ten"

bubmioreka LJOK
https://m.edsoo.ru/ff0b06ec

31

Nmnynbe Tena. UMmynbC crsibl. 3aKOH
COXpaHeHus UMITy/bCa. YTIpyroe u
HeYTpyroe B3auMo/leliCTBHe

bubmoreka IIOK
https://m.edsoo.ru/ff0b07fa

32

Pertenue 3a7iau 1o Teme "3aKoH
COXpaHeHus uMIyJibca"

bubmioreka LJOK
https://m.edsoo.ru/ff0b096c

33

Ypok-KoH(pepeH11s "PeakTUBHOE
[BW)KeHUe B PUpOJie U TeXHUKe"

34

35

MexaHuueckasi paboTa ¥ MOII[HOCTb Bubmiorexa LJOK
p = https://m.edsoo.ru/ff0b0a84
PaboTa Cubl TSDKeCTH, CUJTBI YIIPYTOCTH bubmoreka IIOK

W CWUJIbI TPDEHUA

https://m.edsoo.ru/ff0b0db8

36

JlabopaTopHast pabora «OmnpeziesieHre
pabOoThI CU/IbI TPEHUS TIPY PAaBHOMEPHOM
JBYDKEHUH TeJa TI0 TOPU30HTaTbHOU
TOBEPXHOCTU»

37

CB#13b 3HEpruu 1 paboThL
[MoTeHIMaIbHASL SHEPTHS

38

Kunetnueckas sHeprus. Teopema o
KUHETHYeCKOW SHepruu

bubmioreka LJOK
https://m.edsoo.ru/ff0b0c32

39

3aKoH COXpaHEHMA SHeprur B MeXdHHKe

40

JlabopaTopHasi pabora «/3yueHue

bubmioreka [JOK

78




3dKOHd COXpdHEHHWs SHeprum»

https://m.edsoo.ru/ff0b12fe

41

42

43

44

45

46

47

48

49

50

51

52

53

Paszaen 2. MexaHnueckue KojiebaHus U BOJIHBI
Mexannueckue Kosiedanus (7 1)

KonebartenbHoe JBIKeHUe. OcHoBHBIE
XapaKTepUCTUKU KosiebaHWM: Mepuoj, 4acToTa, aMIUIUTYZA.
MartemaTtrueckuii ¥ TPY)XKUHHBIM MasiTHUKU. [IpeBpareHue
JHEPrUM NPU KomebaTeIbHOM [IBIDKEHHH.

3aTyxatoiye KosiebaHus. BbIHyK7eHHble KosebaHUsI.
Pe3onanc.

MexaHuueckue Bo/IHbI. 3BYK (8 u)

MexaHuueckyve BOJIHBL. 3BYK MexaHWuecKue BOJIHBIL.
CBoiicTBa MexaHW4YeCKUX BOJIH. IIpo/jo/ibHBIe U TOTNepeyHsble
BO/IHBL. [IJlMHa BOJIHBI U CKOpPOCTH €€ pacrpoCTpaHeHusl.
MexaHynueckyie BOJHBI B TBEDAOM Tejle, CeHCMUYECKHe
BOJIHBI.

3ByK. I'pOMKOCTb 3BykKa U BbICOTa TOHa. OTpakeHue

3ByKa. MIH(pa3ByK U yabTPa3BYK.

KonebarenbHoe [[BUKeHHE U eT0 BbubmoTeka LIOK
XapaKTepUCTUKHU https://m.edsoo.ru/ff0b1858
3aryxatouiye Kosnebanus. BeiHyxaeHHble | Bubmoreka [JOK

KosieOaHusa. Pesonanc

https://m.edsoo.ru/ff0b20f0

MareMaThueCcKUil U Mpy>XKUHHBINA
MasiTHUKU

Ypok-ucciejoBaHye «3aBUCUMOCTb
repro/ia KoyiebaHui OT KeCTKOCTH
TIPY)KUHBI U MAaCChl TPy3a»

bubmoreka IIOK
https://m.edsoo.ru/ff0b197a

IIpeBpairienue sHepruu npu
MeXaHUYeCKHUX KoslebaHUsIX

JlaboparopHast paboTa «OmnipeieneHue
YaCTOTHI ¥ TIepro/ia KojiebaHMit
TIPY)KUHHOT'O MasiTHUKa»

bubmioreka LJOK
https://m.edsoo.ru/ffOblaec

JlabopaTopHast pabota «ITpoBepka
HEe3aBUCHUMOCTHU TIeproza KosiebaHui
Tpy3a, MOBEIIeHHOT0 K HUTH, OT MacChl
rpy3a»

bubmioreka LJOK
https://m.edsoo.ru/ff0b197a

MexaHnuueckue BoJIHbL. CBONMCTBaA
MexaHu4yecKux BoJiH. [Ipofjo/ibHbIE U
TI0T1epeyHble BOJHbI

bubmoreka IIOK
https://m.edsoo.ru/ff0b21fe

Ypok-KoH(pepeH1ys "MexaHuUecKre
BOJIHBI B TBEPAOM Teste. CelicMAYecKue
BOJIHBI"

3ByK. PacripocTpaHeHue U oTpakeHue
3ByKa

Ypok-uccnenosanue "HabrozeHue
3aBMCHMOCTH BBICOThI 3BYKa OT YaCTOThI"

I'poMKOCTB 3ByKa U BbICOTA TOHA.
AKyCTHUYeCKMI pe30HaHC

Ypok-KoH(bepeH1Us Y IbTPa3ByK 1
MH(Pa3BYK B IPUPO/ie U TEXHUKeE"

bubmiorteka LJOK
https://m.edsoo.ru/ff0b23ca
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54 [ToaroroBka K KOHTPOJIbHOM paboTe 110
TEN'Iqe "3aKOHBI COXpl;HeHI/IH. P Bubmiorexa LIOK
https://m.edsoo.ru/ff0b25f0
MexaHuuecKre KojiebaHusi U BOJIHBI"
55 KoHTponbHas paboTa 1o Teme "3aKOHbI
coxpaHeHHs. MexaHuueckue KosebaHus
Y BOJIHBI"
56 | Pa3gen 3. D/IeKTpPOMarHUTHoOe 1oJie U ONeKTPOMarHUTHOE ToJie. bubnuorexa [JOK
3/IEKTPOMAarHUTHbIE BOJIHbI OeKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 JJIEKTPOMarHUTHOeE 110/1e U 3/IeKTPOMarHuTHhIe CBOWCTBA 5/IEKTPOMarHuTHBIX BOJIH
58 | Bo/IHBI (6 4) Ypok-koHbepenius "lkana
OJ/IeKTPOMAarHUTHOE I10j1e. D/IeKTPOMArHUTHbIE BOJIHBL. |  3/IeKTPOMArHHUTHBIX BOJIH. bubnuorexa [IOK
CaoricTBa 3/IEKTPOMAarHUTHBIX BOJIH. [Mlkana | Mcronap30BaHue 3/1€KTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
3/IeKTPOMAarHUTHbBIX BOJIH. Vcnonb3oBaHue | BOJIH JI/ih COTOBOM CBSI3U"
59 | 3/1eKTPOMAarHUTHBIX BOJH /115 COTOBO# CBSI3N. Ypok-uccefiopanye "Visyuenue CBOACTB | . o [TOK
DreKTpoMarHuTHas npupoja ceeta. Ckopocth cpera, | /ICKTPOMATHUTHBIX BOMH C MOMOLIBHO https://m.edsoo.ru/f0b2c6e
BonHoBBIe cBOMCTBa CBeTa. MOGUILHOTO TeeoHa
60 PelieHuve 3azau Ha orpe/jesieHUe 4aCTOThI
Y IJIMHBI 371eEKTPOMarHUTHOU BOJIHBI
61 OneKTpoMarHuTHas pyUpo/ia ceera.
CkopocTtsb cBeTa. BomHOBBIE CBOWICTBA
cBeTa
62 | Pa3gen 4. CBeToBbIe SIB/IEHUA Wcrounuku ceeta. [IpsmonnHeriHoe Bumorexa [TOK
3aKoHbI pacripocTpaHeHus cseta (6 u) pacrnpocTpaHeHue cBeTa. 3aTMeHUs https://m.edsoo.ru/ffOb3658
3aKOHbI pacrpocTpaHeHusi cseta JlyueBas Mogens | ConHia u JIyHe
63 | cera. Vicrounnku cBera. ITpsiMo/MHeiiHOe pacripocTpaHeHHe | 3aKOH OTPaXeHHsi CBeTa. 3epKaria. Bu6morexa LIOK
ceera. 3armenmst Comaua u JlyHel OTpaeHme cBeTa. | TeLIEHHE 33734 HA IPUMEHeHHe 3aKOHa https://m.edsoo.ru/ff0b38c4
[Tnockoe 3epkasno. 3aKOH OTpakeHus CBeTa. OTPKEHM CBETA
o4 [IpenomnieHve cBeTa. 3akOH TIpe/IOM/IEHUs] CBeTa. Tpenomierine Csera. 3aKOH Bubmioreka LIOK
rpeioMJIeHUs CBeTa https://m.edsoo.ru/ff0b3aea
65 [TonHoe BHyTpeHHee OTpakeHHWe cBeTa. Jcronb3oBaHue TlonHOe BHVIDEHMee OThmKEHIe CBeTa
I10JIHOI'O BHYTPEHHEer0 OTPaKeHUs B OIITUUECKUX CBETOBOJAX. yIp P i BbubmoTeka LIOK
Wcrnonb3oBaHue 1ogHOr0 BHYTPEHHEr o }
JIuH3BI M onTHYeCKHe NPHGOPLI (6 1) OTpa)KeHHsl B ONITUYECKUX CBETOBOJAX hutps://m.edsoo.ru/tf0b3cSe
66 JIuH3bl U ornThyeckue Mpubopsl JIuH3a. Xof jyueit B JlaGoparopHast paGoTa "VIcciejoBaHue

nuH3e. OnThueckass cuctema doToarnmnapara, MUKpOCKoma U

3dBMCHMMOCTH YTJId IMPeJIOMJIEHHA

80




TejlecKona. I'yla3 Kak onTuyeckas cucreMa. baM3opykocTs U
JaIbHO30PKOCTBb.

CBETOBOIO JIyua OT yIJIa [aJieHus Ha
rpaHuiie "BO3JyX-CTeKao""

67 | Pasnoxenue Gesoro ceera B cieKTp (3 u) Ypox-koHpepenyust "Vcrionb3oBanue
Pasnoxenue Genoro ceeta B criektp. OnbiTel HptoTona, | 10/1HOTO BHYTPEHHETO OTPKEHMA.
CrokeHue CrieKTpasbHbIX 1{BeTOB. [lucnepcus csera. CBETOBO/IEL, ONTHKOBO/IOKOHHAs! CB513b
68 JIvH3bl. OniTHUecKas Cusa JIMH3bL Bnbmioreka LIOK
) https://m.edsoo.ru/ff0b3f2c
69 [MTocTpoeHue N300pa’keHH B JIMH3aX Bubmiorexa LIOK
https://m.edsoo.ru/ff0b444a
70 JTaboparopHnas pabota "OrnpeeneHue
(1)0KleJHOFE paC(I:Z)TOHHI/IH u ollj'IT;IEILIeCKoﬁ Bubmiorexa LIOK
o https://m.edsoo.ru/ff0b4206
CHJTBI COOMpATOITIel JTMH3bI"
71 Ypok-kKoHpepeH1us "OnTuyeckye bubmoreka IIOK
JIMH30BBIe TPUOOPHI" https://m.edsoo.ru/ff0c0a7e
72 ['na3 Kak onruyeckas cucreMa. 3peHue Bnbmaorexa [JOK
) https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepeHLus "[ledeKTbl 3peHus.
Kak coxpaHuTsb 3peHue"
74 gamox(e}me Oeroro cBeta B CIIEKTP. Bu6miorexa LIOK
nbIThl HetoToHA. CrioykeHue
https://m.edsoo.ru/ff0c0f4c
CHeKTPaIbHBIX 1[BeTOoB. Jlucrepcus cBeTa
75 JlaboparopHast paboTa "OTBITHI 110
pazsioxkeHuro 6esioro cBeTa B CIIEKTP U bubnuoreka LIOK
BOCIIPUATHIO LBeTa MpegMeTOB IpU UX https://m.edsoo.ru/ff0cOe2a
HaOm0/1eHnH uepe3 11BeToBble GUIBTPHI"
76 Ypok-nipakTUKyM "Bo/iHOBbIe CBOMCTBA
CBeTa: Jucriepcus, HTepQepeH1us U
Judpakims”
77 | Pa3pen 5. KBaHTOBbBIe SIB/IECHUSA OmnbiTel Pe3epdopaa v riaHeTapHast bubmioreka LJOK
McnyckaHue U norJionieHyue cBeTa aToMoM (4 u) Mo/leslb aToMa https://m.edsoo.ru/ff0c12a8
78 OmeiThl Pesepdopzia u miaHetapHas mojenb aroma. | Ilocrynarel bopa. Mogens atoma bopa
79 | Mogen» atoma Bopa. Mcmyckanume M morjomjeHue cBera | VICIycCKaHue W MOTJIOLIeHNe CBeTa Bubmoreka LIOK
aroMom. KBaHTbL. JIHHeHuaThble CIIeKTpbL. aroMoM. KBaHTEL. JInHelyaTele ClIeKTphl https://m.edsoo.ru/ff0c144c
80 Ypok-npakTikyM "HabsoieHne bubmoreka IIOK

81




Ctpoenue aroMHOro sapa (6 u)

CIIeKTPOB UCIyCKaHUs"

https://m.edsoo.ru/ff0c1550

81 Pa/[M0aKTUBHOCTb. Anb(a-, 6eTa- 1 raMMa-u3nydeHHs. Pa/HOAKTHBHOCTb H €6 BIbI Bubmoreka LIOK
Crpoenne aromHoro sizipa. Hyk/oHHass Mofielb aTOMHOTO https://m.edsoo.r/{f0c1672
82 | gnpa. Msorombl PaguoakTuBHbie mpespaiienus. Ilepuos | CTPOEHHME aTOMHOTO szpa. Hyk/nonHas Bu6mioreka [JOK
MO/iejib https://m.edsoo.ru/ff0c18ac
ToJiypacraZia aTOMHbIX sifiep.
83 finepHbie peakium (7 4) PapnoakTuBHbIe nipeBpalijeHus. 30Torbl Bubmiorexa LIOK
) https://m.edsoo.ru/ff0clal4
84 S1pepHble peakiuu. 3aKOHbI COXPaHEHHs 3apsZI0BOTO U [~ poior o 3a7ad 110 Teme: BuGmiorexa LIOK
MaccoBoro umces. JHeprus CBA3M aTOMHbIX ffAep. CBA3b | "PajyoakTuBHBIE peBpalyeHus” https://m.edsoo.ru/ff0c1b4a
85 |Maccel u SHeprud. Peakuuu cHHTe3a M /efleHUs sieP. | [lepuog nosypacrazia
86 | Mcrounnku sHepruu CosHLA U 3BE3Z. Ypok-koHpepeHIMs "PaioakKTUBHbBIE Bu6miorexa LOK
AnepHas SHepreTuKa. [eiicTBUS paZiMOaKTHBHBIX I/IBJIyIIerIH B TIpUpO/ie, Me/IULIVHE, https://m.edsoo.rw/F0C2126
W3/lyueHul Ha >KHBble OPraHu3Mbl TeXHUKe
87 AnepHble peaklMy. 3aKOHbI COXPaHeHUs! bubmioreka LJOK
3apsA40BOro ¥ MacCOBOI'0 UHCe https://m.edsoo.ru/ff0c1c58
88 OHeprus CBsI3U aTOMHBIX sjep. CBs3b bubnuoreka LIOK
MaccChl ¥ SHepruu https://m.edsoo.ru/ff0c1d7a
89 Pelienue 3azau 1o Teme "SpepHbie
peakLun"
90 Peakiuu cuHTe3a U feneHus siiep. bubmoreka IIOK
Ncrounrku 3Hepruv CosiHLA U 3BE3] https://m.edsoo.ru/ff0c1e88
91 Ypok-KoHpepeH1us " epHas
JHepreTuka. [IeficTBUsI paZJu0aKTUBHBIX
W3/Ty4eHUI Ha )KUBbIe OPraHU3MbI"
92 [ToaroToBKa K KOHTPOJILHOW paboTe 1Mo
TeMe "O/IeKTPOMarHUTHOE T10J1e. BbubmoTeka LIOK
OJIeKTPOMarHUTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sBeHus"
93 KontposbHast paboTa 1o Teme
"OneKTpOMarHUuTHOE MoJie.
OJIeKTPOMarHUTHbIe BOIHBI. KBaHTOBBIE
sBeHus"
94 Pa3pen 6. IToBTOpUTE/THEHO-000010AIOIIMI MOJY/TH [ToBTOpeHMe, 060011[eHNe. bubmioreka LJOK

JlabopaTopHble pabOTHI 10 KYPCY

https://m.edsoo.ru/ff0c245a
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IToBTOpeHue 1 00001eHNE CO/lepP)KaHUSA Kypca (pu3uKH

95

3a 7-9 knacc (9 u)
[ToBTOpUTE/EHO--0000IArOIIMI MOAY/b TIpeHa3HaueH
IUIST  CcUCTeMaTW3aliui W 0000IeHus  TpeiIMeTHOTO

96

CoJiep>KaHHsA U OIIbITa AeATe/IbHOCTH, HpI/IOGPGTéHHOFO pH
HN3y4eHHU BCEro Kypca (bI/I3I/IKI/I, d TdaKXKe [Jid IIOATOTOBKHU K

97

OCHOBHOMY TOCYZApCTBEHHOMY 3K3aMeHy 10 (u3uKe JIjisi
00yyJaroImxcs, BBIOPABLIMX 3TOT yUeOHBIN Tpe/iMeT.
[lpy wW3yueHHWH [IaHHOTO MOAYJISI Ppean3ylITCs |

98

CUCTeMaTU3UPYIOTCS  BUJbI  fleATeJbHOCTH, Ha OCHOBE
KOTOPBIX 00ecreunBaeTcss [JOCTWKEHHWEe TIpeJMeTHBbIX U
MeTarnpe/IMETHBIX TJIAHMPYEMBIX Ppe3yJbTaToB 00yueHus,

99

(bOpMI/IPy'ETCH €CTeCTBEHHOHAYy4YHasd I'paMOTHOCTL: OCBO€HHE
HayUHBIX METOAOB UCC/Ie40BaAHUA SIBJIEHUM npupoasr H
TeXHWKH, OBJ/IdJjeHhe YMEeHUAMH 00BACHATH Cl)HBHHECKHe

100

ABJIEHUS, TIPUMEHSAA T10/IyYeHHbIe 3HaHWS, pellaTb 3a/ad4M, B
TOM UHKCJIe KaUeCTBeHHbIE U SKCIIepUMeEHTa/IbHbIE.

101

102

"BsaumoperictBue Ten"

[ToBTOpeHMe, 060011IeHNe. PelieHue
PaCUYeTHBIX ¥ KaUeCTBEHHBIX 3a/1ay T10
Teme ""TeryioBble MpoLecco!”

bubmioreka LJOK
https://m.edsoo.ru/ff0c2572

[ToBTOpeHue, 06061IeHNe. PemeHne
pacueTHBIX U KaUeCTBEHHBIX 3aa4 I10
Teme "KII/] TenyioBbIX ABUrarenen”

bubmoreka IIOK
https://m.edsoo.ru/ff0c2a22

[ToBTOpeHMe, 06001IeHNe. PelieHue
PaCUYeTHBIX ¥ KaUeCTBEHHBIX 3a/1ay T10
Teme "KII/] 3/1eKTpOyCTaHOBOK"

bubmioreka LJOK
https://m.edsoo.ru/ff0c2b30

[ToBTOpEHUE, 0600ITIEHNE.
JlabopatopHbie pabOTHI 110 KypCy
"CaetoBble sB/IeHUs"

bubmioreka LJOK
https://m.edsoo.ru/ff0c2c52

IToBTOpeHue, 060061IeHMe. PaboTa C
TeKCTaMHU 110 TeMe "3aKOHbl COXPaHeHUs
B MexaHuke"

bubmoreka IIOK
https://m.edsoo.ru/ff0c2d6a

IToBTOpeHue, 060061IeHMe. PaboTa C bubmioreka LJOK
TekcTamu 1o Teme "Kosie0aHus v BOHBL" https://m.edsoo.ru/ff0c2e82
IToBTOpeHue, 060061IeHMe. PaboTa C bubmiorteka LJOK

TeKcTaMu 110 Teme "CBeTOBLIe gB/IeHUA"

https://m.edsoo.ru/ff0c3044

IToBTOpeHue, 060061IeHMe. PaboTa C
TeKCTaMU 110 Teme "KBaHTOBas U sifiepHast
busmka"

TemaTHueckoe NIaHUPOBaHHE MPAKTHYECKHX, Ia00pPaTOPHBIX H KOHTPOJIBHBIX padoT

No Bug (dbopma) paboTsr Tema

I.I1.

Komn-Bo yacos,
OTBO/IUMBIX Ha

JlaHHYI0 paboTy

Cpoku ripoBefieHus1 (Hefesisl, MecsiL)

1 JlabopaTopHasi pabota | "OripeiesieHHe YCKOPeHUsT
Tesia TIPY PaBHOYCKOPEHHOM
JBWKEHUH 110 HaK/IOHHOM

IJIOCKOCTU"

1 3 Heesist CeHTsA0ps
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JlabopaTopHast paboTa

«Onpepenenue XeCTKOCTH
NP Y>KUHBI»

2 Heesist OKTSIOpS

JlabopatopHasi paborta "

"Ornpenenenuie ko3dduiieHTa
TPeHUs CKOJIbXKEeHHUS "

3 HeZesst OKTSIOPS

KonTtposbHast pabota

"MexaHUueCKOe ABUKEHHe.
BszaumopeiictBue Ten"

3 Hepiesist HOSIOPsI

JlabopaTopHast paboTa

«OrmpegesieHrie paboThbI CHITBI
TPeHUsI TP PAaBHOMEPHOM
JBIDKEHUH TeJa TI0
TOPU30HTA/ILHOU
TIOBEPXHOCTH»

1 Hepnens nekabps

JlaboparopHast paboTa

«I/I3y'[-IEHI/Ie 3dKOHa
COXPaHEHUS SHEPIUN»

3 Heziesis AeKabpst

JlabopaTopHast paboTa

«OnpepeneHue 4aCTOTbl U
repro/ia KosiebaHuit
MPY>KUHHOT'O0 MasiTHUKa»

2 HeJie/s THBAps

JlabopaTopHast paboTa

«[IpoBepka He3aBUCUMOCTHU
neprozia KosebaHuii rpysa,
MO/IBEIIEHHOr'0 K HUTH, OT
Macchl rpy3a»

2 HeJie/s THBAps

KonTposnbHast pabora

"3aKOHBI COXpaHeHUs.
MexaHuyeckue KojnebaHusa U
BOJTHBI"

4 Hepiesnis sHBaps

10

JlabopaTopHast paboTa

"UccnemoBanve 3aBUCMMOCTH
yrJjia IpeJIoM/IeHUsI CBeTOBOI'0
Jly4da OT yIJia [aJileHys Ha
rpaHuiie "BO3JyX-CTeKao""

4 Hepenst peBpans

11

JlabopaTopHast paboTa

"Ornpesenenvie POKyCHOTO
PacCTOSIHUSI M ONTTUUeCKOU

1 Hefiesia MapTa
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CHJTBI COOUMpArOITiel JTMH3bI"

12 JlaboparopHasi pabota | "OMBITHI 110 Pa3/I0KEHUIO
Oeroro cBeta B CIIEKTP U
BOCTIPHSITHIO 1[BeTa MPeIMeTOB
TIpU X HabJIFO/IeHNH Yepe3
1iBeTOBble (hUIBTPHI"

3 Hezlesig MapTa

13 KonTponbHast paboTa "OneKTpOMarHuTHOE MoJie.
ONeKTPOMarHUTHbIE BOJTHBI.
KBaHTOBBIE sB/TEHUS"

4 "epens anpess

[TpunoyxeHue K paboueii mporpaMMe « MopMbl yuéra paboueii mporpaMMbl BOCIIUTAHHSA.»

7KJ1acc

Tewma, pasgen Komuectso

YaCOB

(DOPMI:I pearn3alivi BOCIIMTATE/JIbHOI'O IMOTEHLMa/la TeMbI

Pasgen 1. dusuka v eé posib B II03HAHUU 6u
OKpY>Karolllero Myupa

YcTaHOBIEHWE [[OBEPUTEIbHBIX OTHOLLIEHUN MEXIY
rejilaroruueckuM paboTHUKOM U ero 00yJaroIyMucs
Bk/itoueHre B ypOK UTPOBBIX NIPOLIeAYP /151 MO/ ep>KaHus
MOTHBAL[MM 00yYaroLMXCS K MOYYeHHUIO0 3HaHUH.
[IpumeHeHMe Ha YPOKe UHTEPAKTUBHBIX (hopM paboThI C
00yYaroMMUCS: UHTe/UIEKTYaIbHbIX UT'P, CTUMYJ/IHPYIOLMX
TI03HaBaTebHYI0 MOTHBALIMIO 00yJaromuxcsl.

[TpuMeHeHMe rpyMIioBoii paboTkl Miv paboThI B Mapax,
KOTOpBIe yJaT 00yuaromuxcst KOMaHHOH paboTe u
B3aMMO/IeHCTBUIO C JPYTUMU 00yYaroMMUCS

Pazgen 2. TlepBoHavaibHbIe CBEIEHUSI O CTPOEHUHU S5y
Bell[eCTBa

BkiitoueHre B ypOK UTPOBBIX MPOLIeAYP [JIs1 IO epKaHus
MOTHBAL[UH 00yYaIOIMXCS K TIOTYUeHUI0 3HaHUH.
[TprMeHeHMe Ha YpPOKe UHTePaKTUBHBIX (opM paboThI C
00yYaroIMMUCS: UHTE/UIEKTYaTbHbBIX UT'P, CTUMYJIHADYEOLIIX
M03HaBaTebHYH MOTHBALIMIO 00YUarOIMXCSl.
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Pazzen 3. /IBirkeHure U B3aUMO/IefiCTBIE Tesl

214

Vcronb30BaHHe BOCIUTATETBHBIX BO3MOKHOCTEH CoflepyKaHUsI
TeMbI Yepe3 110[00p COOTBETCTBYIOIINX 3a/jau [/l PeIIeHHs.
ITpriMeHeHMe Ha YPOKe MHTePaKTUBHBIX (hopM paboThI C
00yYaroIMMUCS: UHTE/UIEKTYaTbHBIX UT'P, CTUMYJIHADYEOL[IX
TI03HaBaTebHYI0 MOTHBALIMIO 00yJaroImuXCsl.

[TpumeHeHMe TPYMIIOBOI pabOThI MK pabOTHI B apax,
KOTOpbIe y4yaT 00yJaroIuxcsi KOMaHAHOH paboTe U
B3aMMOZEHCTBUIO C IPYTUMU 00YJaIOIIMUCS

Pa3zpnen 4. [laBnieHre TBEPbIX TeJ, )KUJKOCTEN U ra3oB

21y

Hcronb30BaHUe BOCIUTATE/TBHBIX BO3MOXKHOCTEH CO/lepyKaHUs
TeMbI Yepe3 1oJi00p COOTBETCTBYIOIUX 3a/iau [|/isl PELIeHHs].
[TpriMeHeHVe Ha YPOKe MHTePAKTUBHBIX (hopM paboThI C
00yUarOIUMUCS: UHTEIEKTYaTbHbIX UTDP, CTUMYJTHPYIOLINX
T03HaBaTe/IbHYI0 MOTHBALIMIO 00YUalOIXCS.

[IpuMeHeHHe TPYMOBO paboThI UK PabOTHI B Mapax,
KOTOpBbIe y4aT 00yuaromuxcsi KOMaH HOH pabore u
B3aMMO/IEHMCTBHIO C IPYTUMHU 00yJaroLuMKCS

[TpriMeHeHMe Ha YPOKe MHTEPAKTUBHBIX (hopM paboThI C
00yUarOIUMUCS: UHTEIEKTYalbHbIX UTDP, CTUMYJIHPYIOLIUX
TI03HaBaTe/IbHYI0 MOTHBALIO 00YUatOIXCS.

[IpuMeHeHHe TPYyNOBO paboThI UK PabOTHI B Mapax,
KOTOpBIe yJaT 00yuaromuxcsi KoOMaH HO! paboTe u
B3aMMO/IEHCTBHIO C IPYTUMHU 00yJaroLuMKCS

Pa3zen 5. PaboTa ¥ MOIIIHOCTh. DHEpPrust

124

Vcrionb30BaHue BOCTIMTATE/IbHBIX BO3MOXKHOCTeH COZlepyKaHust
TeMbI Yepe3 1o[00p COOTBETCTBYIOIINX 3a/au [/l PeIIeHHs.
Bk/TtoueHre B YPOK UTPOBBIX TIPOLIEAYD JJis TIO/|ep>KaHus
MOTHBAL[UH 00yUaIOIMXCS K TIOTYUeHHUI0 3HaHUH.
[MprMeHeHMe Ha YpPOKe UHTePaKTUBHBIX (popM paboThI C
00yUaroIIMMUCS: UHTE/JIEKTYaIbHBIX TP, CTUMYJIADYIOIIUX
M03HaBaTeTbHYH MOTUBALIMIO 00YUaroIMXCsl.
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8 Kiacc

Tewma, pa3gen

KonuuectBo
4acoB

cI)O];)M]:»I pean3alii BOCITUTATE/IBHOI'O MMOTEHLMd/Id TEMBI

Pa3nen 1. TensioBbie siB/IeHUS

28

Wcnonb30BaHKe BOCIIUTATe/ILHBIX BO3MOXKHOCTEH COoAep>KaHusA
TeMBbI Uepes3 HOAGOP COOTBETCTBYIOLMX 3a/a4 OJ/id PELIeH .

BkiroueHye B ypOK UIPOBBIX MPOLIeAYP /1S OAAep KaHUs
MOTHBAL[MM 00yYaroMXCs K MOyUeHHUIO0 3HaHUH.

[TprMeHeHMe Ha YpPOKe UHTePaKTUBHBIX (popM paboThI C
00yYaroIMMUCS: UHTE/UIEKTYaTbHbBIX UT'P, CTUMYJIHADYEOLIIX
M03HaBaTeTbHYH MOTUBALIMIO 00YUaroInXCsl.

[TpumeHeHMe TPYIIIOBOI pabOThI MK pabOTHI B apax,
KOTOpBIe y4yaT 00yJaroIuxcsi KoOMaHAHOH paboTe U
B3aUMOZEHCTBUIO C IPYTUMU 00YUaIOIIMUCS

Pa3,qen 2. BJIEKTPI/I‘JGCKI/IG N MalrHUTHBIE SBJIEHUA

37

Vcrionb30BaHue BOCTIMTATE/IbHBIX BO3MOXKHOCTeH COZlepyKaHust
TeMBbI uepe3 1oI00p COOTBETCTBYIOIIUX 3a/iau /ISl PEelleHHs].

Bk/itoueHre B YPOK UTPOBBIX TIPOLIEAYD JJis TIO e p>KaHus
MOTHBAIUH 00YUarOIUXCs K ITOTyUeHUI0 3HAHUH.

[IpumeHeHMe Ha YPOKe UHTEPAKTUBHBIX (hopM paboThI C
00y4aroImy¥MUCS: UHTe/JIeKTYaIbHbIX UT'D, CTUMYJIADYIOILIUX
M03HaBaTeTbHYI0 MOTHUBALIMIO 00YJarOIIXCSI.

[IpuMeHeHHe TPYyNOBOY paboThI UK PabOTHI B Mapax,
KOTOpBIe yJaT 00yuaromuxcsi KOMaHHOM paboTe u
B3aMMO/IEHCTBHIO C IPYTUMHU 00yJaroLuMKCS

9 Knacc
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Tewma, pasgen

KommuectBo
4acoB

(DOPMI:I pearn3alivii BOCIIMTATE/JIbHOI'O IMOTEHLIMa/la TeMbI

Paszen 1. MexaHnueckue sIBIEHUS

40

YcTaHoBIEHWEe [[OBEPUTEIbHBIX OTHOLLIEHUN MEXIY
rejilaroruueckuM paboTHUKOM U ero 00yJaroIyuMucs
Vcnosip30BaHre BOCIIUTATEIBHBIX BO3MOKHOCTEN COZleprKaHus
TeMbl yepe3 110/j00p COOTBETCTBYIOIIMX 3a/jau [/l PelleHUs..

BkstoueHye B ypOK UIpPOBBIX NPOLIeAYP /1S NOAAep KaHUs
MOTHBAL[MM 00yYaroLMXCS K MOYUeHHUI0 3HaHUH.

[TprMeHeHMe Ha YpPOKe UHTePaKTUBHBIX (popM paboThI C
00yYaroIMMUCS: UHTE/UIEKTYaTbHbBIX UT'P, CTUMYJIHADYEOLIIX
M03HaBaTeTbHYH MOTUBALIMIO 00YUaroInXCsl.

[TpumeHeHMe TPYMIIOBOI pabOThI MK pabOTHI B Tapax,
KOTOpbIe y4yaT 00yJaromuxcsi KoOMaHAHOH paboTe U
B3aUMOZIEHCTBUIO C IPYTUMU 00YUAIOIIMUCS

Pa3zen 2. MexaHuueckue KojieOaHUs U BOJTHbI

15

Vcrionb30BaHue BOCTIMTATE/IbHBIX BO3MOXKHOCTeH COZlepyKaHust
TeMbI uepe3 1o/I00p COOTBETCTBYIOIIUX 3a/iay /ISl PEelleHHs].

[TprMeHeHMe Ha YpPOKe UHTePaKTUBHBIX (popM paboThI C
00yJaroIMMUCS: UHTE/UIEKTYaTbHbBIX UT'P, CTUMYJIHADYEOLIIX
M03HaBaTeTbHYH MOTUBALIMIO 00YUaroIUXCsl.

[IpuMeHeHHe TPYyNOBO paboThI UK PabOTHI B Mapax,
KOTOpBbIe y4aT 00yuaromuxcsi KOMaHHOH paboTe u
B3aMMO/IEHMCTBHIO C PYTUMHU 00yJaroLuMKCS

Pasgen 3. DneKTpoMarHUTHOE MoJie U
3/1eKTPOMAarHUTHBIE BOJIHbI

[IpuMeHeHHe TPYyNIOBO paboThI UK PabOTHI B Mapax,
KOTOpBIe yJaT 00yuaromuxcsi KoOMaHHOM pabore u
B3aMMO/IEHMCTBHIO C IPYTUMHU 00yJaroLuMKCS

ITpuBieyeHre BHUMaHKs 00yYarolKXCcs K LIeHHOCTHOMY
ACIIeKTY M3yuaeMOoro
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Ha YpOKax Marepuasa (sSBIeHUH, 3aKOHOB, TPUOOPOB)

Pa3nen 4. CBeTOBBIe SIBIEHUS

15

Vcrionb30BaHue BOCTIMTATE/IbHBIX BO3MOXKHOCTeH COZlepyKaHust
TeMBbI uepe3 1Mo/I00p COOTBETCTBYIOIIUX 3a/1ay [/l PellleHUsT

ITpuBeyeHre BHUMaHUs 00yYarolKXCcs K LIeHHOCTHOMY
aCIeKTy M3yuaeMoro
Ha YpoKax MaTepuasa (sBjIeHHl, 3aKOHOB, IPUO0POB)

[IpuMeHeHHe TPYyNOBO paboThI UK PabOTHI B Mapax,
KOTOpBIe y4aT 00yuaromuxcsi KOMaHHOM paboTe u
B3aMMO/IEHMCTBHIO C PYTUMHU 00yJaroIuMKCS

Pa3nen 5. KBaHTOBBIE SIBIEHUS

17

ITpuB/ieyeHre BHUMaHKs 00yYaIOIKUXCS K LIEHHOCTHOMY
aCIIeKTy M3yuyaeMoro
Ha YpOKax Marepuasa (sIB/1eHUH, 3aKOHOB, TPUOOPOB)

[IpuMeHeHHe TPYIOBO paboThI UK PabOTHI B Mapax,
KOTOpBIe y4aT 00yuaromuxcst KoOMaH HOH pabore u
B3aMMO/IEHMCTBHIO C IPYTUMHU 00yJaroLuMKCS

Pazgen 6. TToBTOpUTETEHO-000011]atOIIHI MOJY/TH

Vcrionb30BaHue BOCTIMTATE/IbHBIX BO3MOXKHOCTeH COZlepyKaHust
TeMBbI uepe3 1o/I00p COOTBETCTBYIOIIUX 3a/1ay /il PellleHUsT

ITpuBieyeHre BHUMaHUs 00y4aroluXcs K LIeHHOCTHOMY
aCIeKTy M3y4aeMoro
Ha YpoKax MaTepuasa (sBjIeHHl, 3aKOHOB, IPUOOPOB)

[IpuMeHeHHe TPYyNOBO paboThI UK PabOTHI B Mapax,
KOTOpBIe y4aT 00yuaromuxcsi KoOMaH HOM paboTe u
B3aMMO/IEHMCTBHIO C IPYTUMHU 00yJaroLMMKCS
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YUYEBHO-METOJUYECKOE OBECIIEYHEHHME OBPA3OBATEJ/IBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbI AJI1 YYEHUKA

» ®u3uka, 7 Knacc/ I[Mepenikud A.B., OO6I1iecTBO ¢ orpaHAYeHHON 0TBeTCTBEHHOCThIO «IPODAx»; AKIMOHEPHOe
obirectBo «M3matenscTBO «IIpocBeliieHrex»

» ®u3uka, 8 knacc/ Iepoiikud .M., MiBanoB A.U., AkiinoHepHoe 0011iecTtBo «M31aTenbcTBO «IIpocBeltieHre»

» ®u3uka, 9 knacc/ Iepoikua A.B., ['ytHuk E.M., O6111ecTBO C OrpaHUYeHHOM OTBeTCTBEHHOCTHIO «/J[PODA»;

AxioHepHoe o0111ecTBO «M3marenscTBo «IIpocBelijeHre»

METOIJNYECKHWE MATEPHUAJIbBI V11 YUUTEJIA

IUP®POBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET
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