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ITIOACHUTEJ/IbHASA 3AIIMCKA

[Tporpamma Mo ¢u3MKe Ha ypOBHE OCHOBHOTO 001ijero o6pa3oBaHusi COCTaB/ieHa Ha
OCHOBe TIOJIOKeHWM U TpebOBaHUN K pe3yabraTaM OCBOeHHsT Ha 0a30BOM ypOBHe
OCHOBHOI 00pa3oBare/ibHOl TporpaMmel, mpezactaBieHHbx B PI'OC OO0, a Takxke C
yuétoM (enepanbHOM paboueil MporpaMMbl BOCIUTaHUsS W KOHLEMIUM TpernofaBaHUs
yuebHoro npeameTa «PU3MKa».
CozmepkaHue TmporpaMmbl MO0  (M3MKe  HampaBJeHO Ha  (OPMHPOBAaHUE
eCTeCTBeHHOHAyYHOM TPaMOTHOCTH OOy4YaroIlMXCs YU OpraHU3alvio u3yueHus GU3MKU Ha
JiesiTe/IbHOCTHOM OCHOBe. B rporpamme 1o (pu3srke yunThIBalOTCSI BO3MOXKHOCTH YueOHOTo
npeaMera B peanusaimu TpeboBanuit ®I'OC OOO K maHUPyeMbIM JIMYHOCTHBIM M
MeTarpeZIMeTHbBIM  pe3y/ibTaTaM  O0OyueHMs, a Takke MeXIpeAMeTHble  CBSI3U
eCTeCTBeHHOHAYYHbIX y4eOHBIX TIpeJMeTOB Ha YPOBHe OCHOBHOTO 0011iero 06pa3oBaHusl.
[TporpamMMa 1o ¢u3vKe ycTaHaB/IMBaeT paciipejesieHre yuyeOHOro marepuasna Iio
rogam obyueHus (1o Kjaaccam), TrpejjiaraeT MPUMepPHYIO TMOC/Ie0BaTelbHOCTb U3yUYeHUs
TeM, OCHOBAHHYIO Ha JIOTMKe Pa3BUTHS MPEeAMETHOT0 COJiep)KaHusi U yuéTe BO3PaCTHBIX
0CcoOeHHOCTel 06yJaroIIMXCsl.
[Tporpamma mno ¢u3vke pa3paboTaHa C Lie/bI0 OKa3aHWs MeTOJUYecKOd MOMOLIU
YUWTeI0 B CO3/jaHuK paboyeii MporpaMMebl 1o yueOHOMY TpeIMeTy.
dusmuka SBASETCS CUCTeMOoOpasyrolyUM [l eCTeCTBeHHOHAyUYHbIX YyueOHbIX
TpeJMeTOB, TOCKOIbKY (U3MUecKre 3aKOHbI JieKaT B OCHOBe TIPOLIECCOB U SIBJIEHUM,
M3yuaeMbIX XUMUel, Orosioruei, acTpoHOMUel U ¢pusnueckoi reorpaduveii, BHOCUT BKJIaf
B eCTeCTBeHHOHAayuHyH KapTMHY MWpa, TMpeAocTaB/sieT Haubosee siCHble 00pasLibl
NpUMeHeHHs1 HayyHOTO MeToja TO3HaHUs, TO eCTb crocoba Momay4yeHUs! [JOCTOBEPHbIX
3HaHWM 0 MHpe.
OnHa w3 TaBHBIX 33/jau  (usnMyeckoro o0pa3oBaHUS B CTPYKType 0011ero
o0Opa3oBaHusi COCTOUT B (POPMUPOBAHUU €CTeCTBEHHOHAyUHOM rPaMOTHOCTU U UHTepeca K
HayKe y 00y4aromfuxcs.
N3yueHnve ¢u3ukd Ha 6a30BOM YpOBHe TIpeAriofiaraeT OBJafieHHe CJieAyIOLUMU
KOMITeTeHTHOCTSIMH, XapaKTepH3yHOIIUMU eCTeCTBeHHOHAYUHYH0 TPaMOTHOCTb:
® HAyyHO OOBSICHSITh SIBJIEHUSI;
® OlL|eHMBaTb ¥ NTOHUMaTh 0COOEHHOCTH HAYUHOTO UCC/Ie[JOBaHNSI;
® UHTepNpeTUPOBaTh JaHHbIE U MCIO/b30BaTh HayuyHble JOKa3aTenbCTBa /st
TI0JTyueHUs BLIBOZOB.
Llenu usyueHusi pU3MKA Ha ypOBHE OCHOBHOTO 0011lero obpa3oBaHusi oripe/iesieHbl B
KoHuenuu miperiofaBaHust yuebHoro mipeameTra «®u3nka» B 00pa3oBaTebHbIX
opraHu3auusix Poccuiickoii Pezepariyy, peanusyoLx 0CHOBHbIe 001ieobpasoBaresbHbIe
MporpaMMbl,  yTBepKAEHHOW peleHueM Kosnernn MuHKCTepCTBa TMPOCBeLeHUs
Poccuiickoit @epneparuu (potokos ot 3 fekabpst 2019 r. Ne [TK4BH).
ey usyyeHus PU3NKU:
* nmpuobOpeTeHHe WHTepeca W CTpeMJieHHs 00ydYarolMXCs K HayyHOMY HU3yueHUIO
TIPUPO/Ibl, PAa3BUTHE UX UHTEJIJIEKTYya IbHbIX U TBOPUECKUX CITIOCOOHOCTeN;

® pa3BUTHe TpeACTaB/ieHWHd O HAayyHOM MeTo/e TO03HaHus U (POpMUpOBaHUe
MCCJIe[I0BaTeIbCKOTO OTHOIIIEHUS K OKPY KalOIIUM SIB/IEHUSIM;

* (QopmupoBaHMe HAyuHOTO MMPOBO33peHMsI KakK pe3y/bTaTa W3y4yeHUs OCHOB
CTPOEHHsI Marepuu U PyH/aMeHTa/IbHBIX 3aKOHOB (PU3HKH;

* (¢opmypoBaHWe NpPEACTABIeHHH O PpOAUM  (U3MKKA JYIs  PasBUTHS  [PYTHX

eCTeCTBeHHbBIX HayK, TEXHUKU U TeXHOIOTUM;

® pa3sBUTHE MPEACTABEHHH O BO3MOXKHBIX C(bepax Oyaywer podeccHoHaIbHOM

JesiTeJIbHOCTH, CBSI3aHHOW C (PU3MKOM, TOATOTOBKA K JjasibHellllieMy 00yueHHIo B
3TOM HaripaBJ/ieHUH.

HocTkeHne 3TUX Liefell TporpaMMbl 1o ¢U3MKe Ha ypOBHE OCHOBHOTO 001iero
obpa3oBaHus1 06ecrieurBaeTCs pellieHrueM C/IeyIoIMX 3a4a4:



* nmpuobpeTeHre 3HAHUA O AUCKPETHOM CTPOEHUM BelllecTBa, O MeXaHUUeCKUX,
TETIJIOBBIX, 37IEKTPUUECKUX, MAaTHUTHBIX U KBAHTOBBIX SIBJIEHUSIX;
* nmpuobpeTeHWe yMeHUN OMMCHIBaTL W OOBSACHATH (QU3NUecKre sB/IeHUSI C
WCTI0/Tb30BaHUEM T0/TyYeHHbIX 3HaHUM;
® 0CBOEHHE METOZOB PeLIeHHs MPOCTEHIINX PACUETHBIX 33fa4 C WCIO/b30BaHHEM
(pr3rUeCKUX MOZe/EeH, TBOPUECKUX ¥ PAKTUKOOPHEHTHPOBAHHBIX 33/1au;
® pa3BUTHe yMeHWUW HabOMOLaTh TPUPOJHBbIE $SIBJIEHUSI U BBITIOJHITH OIBITHI,
nabopaTtopHbie paboThl U 3KCIIepUMeHTabHble UCC/el0BaHUs C UCIO/b30BaHUEM
M3MepUTe/TbHBIX PUO0pPOB;
® ocBoeHMe TIPUEMOB pabOThI ¢ UH(popMalrel pU3nUeCcKOro Co/lep>KaHus, BK/IOUast
vH(bOpMaL[MI0 0 COBPEMEHHBbIX JOCTIKeHUsX (U3UKH, aHalu3 U KpPUTUUeCKoe
OLleHUBaHWe UH(POpMaLIWK;
® 3HAaKOMCTBO CO cdepamMu TMpodeCcCUOHAbHOM [IesiTeTbHOCTH, CBSI3aHHBIMU C
GU3MKOM, U COBPEMEHHbIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha [JOCTKEHUSIX
(hr3nUeCKOr HayKH.
Ha wusyueHwe ¢usuky (0a30Bblii ypoBeHb) Ha YypOBHE OCHOBHOTO OOII[ero
obpa3oBaHus 0TBOAUTCS 238 uacoB: B 7 Kacce — 68 uacoB (2 yaca B HeJleni0), B 8 Kacce
— 68 uacoB (2 waca B Hezmemw), B 9 knacce — 102 vaca (3 yaca B Hejesit0).

[Tpenyiaraembiii B iporpaMMe 1o (pu3uke rnepeueHb j1a00paTOPHBIX paboT U OMBITOB
HOCUT peKOMeH/laTe/IbHbIM XapaKTep, yuuTesb JiefaeT BbIOOp MpoBeZieHust 1abopaTopHBIX
paboT W OIBITOB C YUYETOM WHWBUyalbHBIX OCOOEHHOCTEW O0OydYaroIMXcs, CIHCKa
SKCIIepUMeHTa/IbHbIX 3aZlaHUi, TpejJiaraeMbiX B paMKaxX OCHOBHOTO T'OCYAAapCTBEHHOIO
5K3aMeHa 1o (u3mKe.



COJAEPXXAHUMNE OBYYEHUA
7 KJIIACC

Pa3pen 1. ®u3nka u eé po/ib B I03HAHHHU OKPY)KaKIl[ero Myupa.

®dusmKa — Hayka O rpupoje. fABneHus npupofbl. Pusnyeckre SIBJIEHUS:
MexXaHuyeCcKue, TeryioBble, 37IeKTpUUYeCcKre, MarHUTHbIe, CBETOBbIE, 3BYKOBbIE.

dusnueckue BelUUrHBL. V3mMepeHue (pu3nueckux BesMuuH. Ousnueckue
nipubopsbl. TlorpeliHOCTb M3MepeHui. MexxayHapo/Hasi CUCTeMa eIMHUII.

Kak ¢u3vka u [Jpyrde ecTecTBeHHble HayKu U3ydalOT TIPUPOAY.
EcTecTBeHHOHayuHbI MeTO/| TO3HAHUs: HaOJoleHre, TI0OCTaHOBKA HAayuHOTO
BOMpOCA, BBbIJBWKEHUE THUIIOTe3, SKCIIEPUMEHT 10 TIPOBEepKe THUIIOTe3,
oObsicHeHWe HabmogaemMoro siBieHusi. OmucaHue GU3NYECKUX SIBJIEHUN C
TOMOIIIBIO MOZe/Ien.

emoncmpayuu.

1. MexaHuuecKWe, TelJIOBble, 3/eKTpUUYeCKre, MarHWTHbIe, CBETOBbIE

SIBJIEHUSI.
2. ®usnueckue nMpubOpHI U MpoLieAypa MPSMbIX U3MepeHUl aHaI0rOBbIM
Y [IUGPOBLIM ITPHUOOPOM.

JlabopamopHbie paGombi u ONbIMbL.

OrnpesiesieHye LIeHbI [ie/ieHUs ITKaIbl U3MePUTeTbHOTO Tpubopa.
V3mepeHrie pacCTOSIHUM.

Vi3mepeHne 06bEMa KUIKOCTH U TBEPZOTO Teia.

OmnpezenieHre pa3MepoB MaJjibIX TeJl.

V3MepeHue TeMriepaTyphl MpU MOMOLY >XUJKOCTHOTO TepMOMeTpa U
JlaTurKa TemrepaTypbl.

[TpoBezseHue rccaei0BaHUS TI0 POBEPKe TMIIOTe3bI: AA/bHOCTh MOJETa
IIapyKa, MYIIeHHOTO TOPWU30HTA/NLHO, TeM Oosblile, ueM Oosbliie
BBICOTA MyCKa.

Pa3pen 2. [IepBoHaua/ibHbIE CBe/IeHNs 0 CTPOEHHH BelllecTBa.

CTpoeHue BelllecTBa: aTOMbl M MOJIEKY/bl, MX pa3mepbl. OIbITHI,
Jl0Ka3bIBatoIlIMe AUCKPeTHOe CTPOeHUe BelleCTBa.

IBwxeHre dacTul BellecTBa. CBSi3b CKOPOCTU [BW)XEHUsI YaCTUL] C
TeMIlepatypor. bpoyHoBckoe zaBwkenue, audp@dysvs. BzaumogelcTBre yacTuL]
Bell|eCTBa: MPUTSDKeHHEe U OTTaJKUBaHUe.

ArperaTtHble COCTOSIHMSI Bell[eCTBa: CTPO€HMe Tras30B, >XUAKOCTeN U
TBEP/bIX (KpUCTA/NINUeCKUX) Te/l. B3aMOCBs3b MeX/y CBOMCTBAMU BeILleCTB B
pasHbIX arperaTHbIX COCTOSIHUSIX U WX aTOMHOMOJIEKY/SIPHBIM CTPOEHUEM.
Oco6eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

emoncmpayuu.

1. HabmoneHre 6pOYHOBCKOTO IBVKEHUSI.

2. HabGmomenue auddysun.

3. HabmopeHve  siBjieHU, OOBSCHSIIOIIUXCS — TPUTSDKEHUEM WU

OTTaJIKMBaHWEM UaCTUL] Bell[eCTBa.

JlabopamopHbie paGombl u ONbIMbL.

1. OueHka [AuvaMeTpa aToMa MeETOAOM PsiZioB (C UCMOMb30BaHUEM

¢dotorpaduin).

2. OmbIThI IO HAOJTIOEHUIO TETJIOBOTO PACIIUPEHUs ra30B.

3. OmbIThl IO 0OHAPYKEHHUIO AeHUCTBUSI CUT MOJIEKY/IIPHOTO TIPUTSDKEHUS.

Pa3zgen 3. [IB>keHNe U B3aUMOJieliCTBHE TeJl.

MexaHnuueckoe [BWKeHHe. PaBHOMepHOe U HepaBHOMEDHOe JBIKEHUe.

@ hRWNE



Ckopoctb. CpefHsisi CKOPOCTb NP HepaBHOMEpPHOM /[BWKeHUU. Pacuért nytu u
BpeMEeHHU [IBVKEHUS.

fIBneHre WHepLMHU. 3aKOH MHepLuM. B3anmogeiicTBre Ten Kak NpUYMHA
VM3MEeHEeHUs CKOPOCTU [BWKeHus Tel. Macca Kak Mepa WHEPTHOCTU Teja.
[InotHOCTE BeljecTBa. CBsA3b IVIOTHOCTH C KOJIMYECTBOM MOJIEKY/T B e[UHULe
0o0bEMa BelriecTBa.

Cusa Kak XxapakTepuCTHKa B3auMogencTsus Ten. Cua ynpyrocTy ¥ 3aKOH
I'yka. I3MepeHue Cujibl C IIOMOLIBIO AUHAMOMeTpa. fIB/eHre TATOTeHusl U CUJla
TsokecT. Cuna TsKeCTd Ha [Jpyrux IulaHetax. Bec Ttesma. HeBecoMoCTb.
Cno)keHue CWJ/, HamnpaB/eHHBbIX M0 OFHOW MpsIMOM. PaBHOZEMCTByrOILast CHIIL.
Cuna TpeHus. TpeHue CKOIbXKeHUs U TpeHHe IIOKOs. TpeHve B mpupoze M
TeXHUKe.

emoncmpayuu.

HabntofeHre MexaHUUeCKOTO JBVDKEHUS Terla.

2. V3mepeHne CKOPOCTH MPSIMOJIMHENHOTO JBHKEHUSI.

3. HabmropeHue siBieHUs] UHEPLIWU.

4. HabmrofeHrie u3MeHeHUs1 CKOPOCTU TIPU B3aUMO/IeMCTBUM TeJl.
5

6.

| —

CpaBHeHHe MacC IO B3aMOZEUCTBUIO Tel.

CJio’)keHUe CuJ1, HarlpaB/IeHHbBIX 10 OJHOM TIPSIMOM.
JlabopamopHbie pa6omb1 U onbimbl.
OrnipefiesieHWe CKOPOCTM PaBHOMEDHOTO [JBWKeHUsi (llapuka B
YKUJIKOCTH, MOJIe/IN JIEKTPUUECKOTO aBTOMOOWIIS U TaK Jasiee).
OrmnpeneneHre cpeiHel CKOPOCTU CKOJIb)KeHUst OpycKa WId IapyvkKa To
HAaKJIOHHOU MJIOCKOCTH.
OrnpeziesieHUe TUIOTHOCTU TBEPZOIO TeJla.
OnbIThI, JEMOHCTPUPYIOL[ME 3aBUCUMOCTh pacTsbkeHUs (medopmaliyn)
MPY>KUHBI OT NPUIOXKEHHOUW CUJIBIL.

5. OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh CUJ/Ibl TPEHHUS CKOJIbXKEHUS
OT Beca TeJla M XapakTepa COMPHKACAIIIUXCS TOBEPXHOCTEH.

Pazgen 4. [laBieHue TBEP/bIX TeJl, YKUJKOCTEeH U ra3oB.

Napnenvie. CriocoObl YMeHBIIIEHUsT W yBeMUeHUsl faBjieHus. [laBieHue
ra3za. 3aBUCUMOCTh [laB/ieHUs ra3a OT 00Béma, Temrieparypbl. [lepenaua
JlaB/ieHUs] TBEPABIMU TeJlaMU, >KUIKOCTSMU U ra3amu. 3akoH [lackans.
[THeBMaTHUeCKWe MalllWHbI. 3aBUCHMOCTb [JJaBJIeHUs] JKUAKOCTH OT TTyOWHBI.
I'mapocratuueckuit mapazsokc. Coobiaroiiyecss cocyabl. [HgpaBanueckue
MeXaHU3MBblI.

Atmocdepa 3emn u atmocdepHoe JapeHue. [IprurHbI CyilieCTBOBaHUS
BO3AyLIHOM 000/ouky 3emm. OnbiTt Toppuuesnnu. VIsMepeHre aTMOC(epHOTro
JlaBjieHUsi. 3aBUCMMOCTh aTMOC(EpHOro [JaBjieHWs] OT BBICOTHI HaZl YPOBHEM
Mopsi. [Tpubops A1t u3MepeHusi aTMOC(HEPHOTO aB/IeHHS.

[eWicTBUe >KUAKOCTM W Ta3a Ha TMOrPy)KEHHOe B HUX TeJo.
BertankuBaromias (apxumeznoBa) cuia. 3akoH Apxumena. [lnaBanue Ten.
Bo3sayxoriaBaHue.

emoncmpayuu.
3aBUCHUMOCTh aB/IeHUs ra3a OT TeMIlepaTyphl.

[Tepesava aBeHUs KUAKOCTBIO M Fa30M.

Coo01jaroryecst COCyZbl.

I'napaBnyecKui npecc.

IIposiB/ieHHe AeHCTBHUsI aTMOC(EPHOTO /JaB/IEHHS.

3aBUCHMOCTh BbITAJIKMBAIOITIEM CHJIBI OT 00bEMa TIOTrPY>KEHHON YacTh
Tesla Y TIJIOTHOCTU >KUJIKOCTH.
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7. PaBeHCTBO BbITAJKHUBAIOLEN CUJIbI BECY BbITECHEHHOW JKUJKOCTH.

8. YcimoBue 1uiaBaHUS Tes: [UIaBaHUWe WM TIOIPYy)KeHUWe Tesl B
3aBUCMMOCTH OT COOTHOLLIEHHUS IVIOTHOCTEN Tejla U )KUJKOCTH.

JlabopamopHbie paGombl u ONbIMbL.

WccnemoBaHue 3aBUCMMOCTH Beca Tejla B Bofie OT 00BbéMa

TIOTPY’KEHHOM B JKUIKOCTb YaCTH TeJIa.

OrnipeiesieHVe  BBITAJIKUBAKOIEN CWIbI, [JEWCTBYIOLIEM Ha TeJo,

TIOIPY’KEHHOE B JKUJKOCTb.

[TpoBepka He3aBUCUMOCTH BBITAJIKMBAIOLLed CHJ/IbI, [JeHCTBYIOLEN Ha

TeJI0 B JKUJKOCTH, OT MacCChl TeJa.

OmnbITHI, AeMOHCTPUPYIOLIME 3aBUCHMMOCTb BbITAJKHABAIOIIEN CHJIBI,

JeNCTBYIOLeN Ha Tel0 B JKUAKOCTH, OT 00bEMa TOTrpYKEHHOU B

JKAJKOCTb YaCTU TeJla U OT TUIOTHOCTU JKUJKOCTH.

5. KoHcTpyupoBaHue apeoMeTrpa WM KOHCTPYHMpOBaHWe JIOOKU U

oripeziesieHue eé rpy3ornogbEéMHOCTH.

Pa3pen 5. PaboTra ¥ MOIHOCTH. JHEPIrHs.

Mexannyeckast pabora. MOL[HOCTE.

[TpocTble MexaHW3MBI: pbiuar, O/I0K, HaK/JIOHHAas TUIOCKOCTh. I[IpaBumiio
paBHOBecusi pbluara. [IpriMeHeHWe TIipaBW/ia PaBHOBECHsl pbluara K OJIOKY.
«3osoToe T1ipaBWio» MexaHuKU. KIIJI mnpocteix MexaHusmoB. [IpocTbie
MeXaHU3MbI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. KuHeThueckass U IIOTeHLMa/lbHasi SHEprusl.
[IpeBpalieHrie OFHOrO BHJAa MeXaHWYECKOW SHEPrud B JIPYrol. 3akoH
COXpaHeHUsl SHepruy B MeXaHUKe.

emoncmpayuu.

1. Ilpumeps! IPOCTLIX MEXaHU3MOB.

JlabopamopHbie paGombl u ONbIMbL.

1. OmnpegeneHvie pabOThI CUJTbI TPEHUS TIPU PABHOMEDPHOM /IBWKEHUH TeJla

T10 TOPU30HTA/IbHOM TTOBEPXHOCTH.

2. VccnemoBaHue yC/IOBUM PaBHOBECHSI pbluara.

3. W3mepenue KI1/] HaKTOHHOU MJIOCKOCTH.

4. VI3yueHue 3aKOHa COXpPaHEHUs] MeXaHWuyeCKOM SHepruu.

8 KV/IACC

> W

Pa3pgen 6. Tens1oBbIe AB/IeHHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOpUU CTPOEHUs
BelljecTBa. Macca U pa3Mepsl aTOMOB M MOeKy/. OMNbITel, TOATBEP)KAArOLIHe
OCHOBHBI€ TOJIOKEeHHSI MOJIEKY/IIPHOKUHETUYE CKOW TeOPUH.

Mogenu TBEpAOTo, >KUAKOTO W ra3000pa3HOr0 COCTOSHUM BelllecTBa.
Kpucranmiueckue U amopgdHbie Tesia. OObsCHEHNE CBOWCTB ra30B, KUAKOCTeH
Y TBEPABIX TeJl Ha OCHOBE IIOJIOKEHWH MOJIEKY/ISIPHO-KUHETUUECKOW TEeOpHH.
CMaurBaHMe U KaNWISIpHbIE siB/IeHYs. TernyioBoe pacllivpeHne U CoKaTue.

Temneparypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBU)KEHUS
yactul]. BHyTpeHHsis sHeprusi. CriocoObl M3MeHeHWs] BHYTpPeHHel >SHepruu:
Tervionepejaua W COBepileHWe  paboTel.  Buabl  Teruiorepenau:
TeIJIONPOBOJHOCTh, KOHBEKL[MS1, U3/TyUeHHe.

KonuuecTBo TeTUIOTHI. YenbHas TeIJIOEMKOCTh BelllecTBa. TersioobmeH u
TEIVIOBOe paBHOBecHe. YpaBHeHHe TerjioBoro OanaHca. [lnaBneHue u
OTBepZieBaHMe KPHUCTA//IMUeCKHMX BeLeCTB. YHe/bHasg TelyioTa IIaB/IeHMUs.
[Tapoobpa3oBanue u KoHjeHcalus. VcrnapeHue. KumeHve. YienbHasi Teruiora
rapooOpa3oBaHusl. 3aBUCUMOCThL TeMriepaTypbl KUIeHUsi OT aTMOC(hepHOro



[laBJIeHUs.

BrnaxxHOCTb BO3/yXa.

OHeprus TOIUIMBA. Y/je/lbHasl TelloTa CrOpaHus.

[MpuHiMIel paboThl TerioBbix Apuratenedt KII[I TeruioBoro gBuraresis.
TenioBble ABUraTey U 3alliTa OKPY>Karollleld Cpe/ibl.

3aKOH COXpaHeHUs Y TpeBpall{eHKs SHepryuy B TeIUIOBbIX IpoLeccax.

emoncmpayuu.

HabromeHre 6GpOyHOBCKOTO JBM>KEHUSI.

HabGmomenuve auddysun.

HabmromeHuie siBfieHU CMauMBaHUS M KAITW/UTSIPHBIX SIBJIEHUM.
HabntofeHre TerjioBOro paciivpeHus Tejl.

M3meHeHre [jaBjieHUs Ta3a NPy U3MeHeHUN 00béMa U HarpeBaHWUW WU
OXJIKIeHU M.

IIpaBusia u3mepeHust TemIiepaTyphl.

Bubl Ternionepesauu.

OxJ1a)kieHre Tpu COBepIIIeHnH paboThl.

HarpeBanue npy cOBepIeHHH pabOThl BHEIIHUMHU CHJIAMH.

10. CpaBHeHHe TeIIOEMKOCTel pa3/IMYHbIX BeIeCTB.

11.HabmoneHre KUITEHWSI.

12.HabnroeHre TIOCTOSIHCTBA TeMITepaTyphl MPH T/1aB/IeHUH.

13.Mogenu TeraoBbIX IBUTaTe/Ieu.

JlabopamopHbie paGombi u ONbIMbL.

OnbIThI IO 0OHAPYXKEHHUIO AeHUCTBUSI CUT MOJIEKY/IIPHOTO TIPUTSDKEHMUS.
OMnbITHI MO BBIPAIMBAHUIO KPHCTAJIJIOB TOBAPEHHOU COU WK caxapa.
OmbITHI 110 HAOJTFOIEHHUIO TETUIOBOTO PaCIIMPEHUs ra30B, XUJKOCTelH U
TBEPABIX TeJL

OrnpenienieHye aBeHUs BO3yXa B Oa/i/ioHe LITIpHIIa.

OnbIThI, AeMOHCTPUPYIOLUE 3aBUCHUMOCTb [aB/IeHUs BO3[yxa OT ero
00bEMa U HarpeBaHUsI WK OXJIAXKJeHUSI.

[TpoBepka TrUMOTe3bl JIMHEMHOW 3aBUCHMOCTH [IJIMHBI  CTOJIOMKA
KUJKOCTU B TEPMOMETPHYECKOM TPYOKE OT TeMIepaTypsi.

HabmrofeHre W3MeHeHUsi BHYTPeHHeM SHepPruM Tejla B pe3yJibrare
Teruionepesau U paboThl BHEIIIHUX CHUJL.

WccnenoBaHue siBieHUs] TeTIoOOMeHa TpY CMEIIMBAHUU XOJIOJHOU U
ropstye BOJpl.

9. OmnpeneneHre KOMWuecTBa TeIUIOTHI, TOAYYEHHOTO BOJOW MpHU

TeryiI000MeHe C HarpeThiM MeTasTnyeCKUM LIUTUHZPOM.
10.0Onpesienenue yzie/bHOM TEMJIOEMKOCTH BelleCTBa.

11.ccnemoBanue mporiecca WcrapeHus.

12.0npefenneHre OTHOCUTEBHOW BJIAYKHOCTH BO3/yXa.

13.0npenenenue yaenbHOM TEMIOTHI TIJIaB/E€HUS JIb/A.

Pa3pen 7. dneKTpuuecKue 1 MarHUTHbIE IBJICHUS.

OnekTpusalus Tes. [IBa poja sneKTpUYecKUxX 3apszfoB. B3anmopencTBue
3apsUkeHHbIX Tesl. 3akoH KynoHa (3aBUCMMOCTb CW/IbI  B3aUMOZENCTBUSA
3apsDKEHHBIX Tesl OT BEJIMUMHBI 3apsiZiloB U PaCCTOSTHUSI MEX/Y TeJIaMH).

OnekTpuyeckoe rosie. HanpspkEHHOCTL 371eKTpyuyeckoro ross. IIpunHiun
CyTepIo3ULMHY JIeKTPUUeCKUX T0/Iel (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenn »snekTpyuyecknx 3apsijOB. OjieMeHTapHbIA 37eKTpUYeCKUr
3apsaa. CrpoeHue artoma. [IpOBOZHMKYM U [WUD/IEKTPUKU. 3aKOH COXpaHEeHUs
3JIeKTPUYECKOro 3apsja.

ONeKTPUUeCKUM TOK. YCJIOBHUSI CyLeCTBOBaHHUS 3JIEKTPUYECKOTO TOKa.
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VIcTOYHMKM TOCTOSIHHOTO TOKa. JleMCTBUSL S7€KTPUYeCKOro TOKa (TervioBoe,
XUMHUYeCKOe, MarHUTHOE). DJIeKTPUYECKUM TOK B )KUJKOCTSIX U ra3ax.

Onekrpyuyeckass LUernb. Cuna TOKa. OJeKTpUYeCKOe —HarlpsbKeHue.
CoripoTuB/ieHre POBOAHUKA. Yie/lbHOe COIpPOTUB/IeHMe BelljecTBa. 3aKkoH OMa
O yuactka upernd. IlocnemoBaresibHOe UM Tapajule/ibHOe — COefVHeHUe
TPOBOJHUKOB.

PaboTa ¥ MOIIHOCTb 3/IEKTPUYECKOTO TOKa. 3akoH J[[xoyssi—JleHia.
ONleKTpUYecKre Lenmud W TIOTpPeOUTenu 3/1eKTPUYeCKOr SHepruu B OBITY.
Kopotkoe 3aMbIKaHue.

[TocTosiHHBIE MarHuThbl. B3aWMozencTBHMe TOCTOSHHBIX  MarHUTOB.
MarnuTtHoe 1osie. MarHuTtHoe mosie 3eM/IM M ero 3HaueHue /i JKU3HU Ha
3emsie. OnbIT Opcrefia. MarHuTHOe I1osie 371eKTpUYeckoro toka. IIprMeHeHue
5JIEKTPOMAarHUTOB B TeXHUKe. [leliCTBMe MarHWTHOIO MOJsl Ha MPOBOJHHUK C
TOKOM. OJ1eKTpo/BUrarTeslb TIOCTOSTHHOT'O TOKa. W crnionb3oBaHue
3/IEKTPO/|BUTaTe/IeN B TEXHUYECKMX YCTPOKWCTBAX M Ha TPAHCIIOPTe.,

Omnbitel ®apafest. fIBneHue 3/1€KTPOMArHATHONM MHAYKUWH. IIpaBuio
Jlentja. OnekrtporeHepatop. CrniocoObl TMOyueHUs] 37eKTPUUYeCKOM SHEeprum.
O/NeKTPOCTaHLIMM Ha BO300HOB/IIEMbIX UCTOUYHHMKAX SHEepPruu.

emoncmpayuu.

OneKTpur3aLys TeJl.

lBa poja 3/eKTpUUYeCKUX 3apsiZloB M B3aUMOJEHCTBHE 3apsDKeHHbBIX

TeJl.

YCTpPOUCTBO U IeUCTBHE 27IEKTPOCKOTIA.

O/eKTpocTaThyecKass UHLYKLIUS.

3aKOH COXpaHeHUs 1eKTpUYeCKUX 3apsifioB.

IIpoBOSHUKY Y JVU3/IEKTPUKU.

MogenvpoBaHue CUIOBBIX JIMHUM 3/IEKTPAYECKOTO MOJISI.

VICTOUHUKY TTOCTOSIHHOI'O TOKA.

[ercTBYS 37eKTPUUeCKOr0 TOKaA.

10I3neKTqueCKHann<B>KHAKOCTH

11.T"a30BbIM pa3psy,.

12.M3mepeHue CUJIbI TOKA aMITIepPMETPOM.

13./13mMepeHue 3/1eKTPUUYeCKOr0o HarlpsikeHYst BOJIbTMETPOM.

14.PeocTar ¥ MarasvH COTNPOTHB/IEHUH.

15.B3aumMogericTBUe MOCTOSSHHBIX MarHUTOB.

16.MogenvpoBaHue HeBO3MOKHOCTU pasie/IeHUs TI0/IF0COB MarHuTa.

17.MopenvpoBaHre MarHATHBIX MOJIEU MMOCTOSTHHBIX MarHUTOB.

18.0OmnmIT Opcrena.

19.MarHuTHOe 110/1e TOKa. J/IeKTPOMarHur.

20.lelicTBrie MarHUTHOTO MOJIS1 HA MPOBOJHUK C TOKOM.

21.0nekTpojBUraresib OCTOSIHHOIO TOKaA.

22 .UccnenoBaHue siBlIeHUS 371€EKTPOMarHUTHOU UHAYKLIUU.

23.0mnbiThl Papajes.

24.3aBUCMMOCTb Harpab/eHusi WHAYKLIMOHHOTO TOKAa OT YC/IOBHM €ro
BO3HUKHOBEHUSI.

25.05eKTporeHeparop roCTOSIHHOI'O TOKa.

JlabopamopHbie paGombi u ONbIMbL.

1. OnpiTel IO HAOJIOAEHUIO S7eKTPU3alui Tesl WHAYKUWeH U Tpu
COTPUKOCHOBEHUHU.

2. UccnepnoBaHve [eUCTBUSL 37€KTPUYECKOrO MO Ha MPOBOJHUKH M
[IAB/IEKTPUKHU.
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C6opka 1 ipoBepKa paboThI 3/IeKTPHUUeCKOM LIeTH MOCTOSTHHOTO TOKa.
V3mepeHue U peryivpoBaHue CUIbl TOKa.
V3mepeHue v pery1vupoBaHUe HarpsoKeHUsl.
WccnenoBaHve 3aBUCUMOCTHM CUJIbI TOKA, UAYILETO Yepes3 pesucTop, OT
COMPOTUBJIEHUS Pe3UCTOpa U HalpsyKeHUs1 Ha pe3ucTope.
OnbIThI, JleMOHCTpUpYIOLL1e 3aBUCHMMOCTD 3JIEKTPUUECKOTr'0
COMPOTHMBJIEHUS NPOBOAHUKA OT €ero JJIUHbI, IUIOLAAU IOIepeyHOro
CeyeHUs: U Marepuasa.
8. IlpoBepka TmpaBu/ia CJIOKeHUS] HaNpPsKeHWW TMpU TOC/e0BaTeIbHOM
COeIMHEHUY JIByX Pe3UCTOPOB.
9. IlpoBepka mpaBu/ia Jjsi CWIbI TOKA IIPU Iapajljle/lbLHOM COeLVHeHUU
pPe3UCTOpOB.
10.OnpepesnieHye paboThI 37IEKTPUUECKOTO TOKA, UAYIIETO Uepes PesnucTop.
11.0Onpenenenrie MOIIHOCTHA 37€KTPUYECKOrO TOKa, BbIZIE/IIeMOM Ha
pe3ucrope.
12.WccnenoBanre 3aBUCMMOCTU CUJIBI TOKA, UAYLLIETO Yepes JIaMIIOuKy, OT
HarpspKeHUs: Ha Hell.
13.0Onpepenenue KII/] HarpeBaTesi.
14.ViccnefoBaHre MarHUTHOTO B3aUMOZeMCTBHUS MTOCTOSIHHBIX MarHUTOB.
15./13yueHrie MarHWTHOIO IO/l IIOCTOSIHHBIX MAarHUTOB TPU  UX
00beIMHEeHUH U pa3/ie/IeHUH.
16.VccnefoBanve  [eUCTBUSL  37EKTPUUECKOTO TOKAa HA MAarHUTHYIO
CTpeJIKY.
17.00BITBI, [AeMOHCTPUPYIOLLME 3aBUCHUMOCTb CHWIbl B3aUMO/EHCTBUS
KaTyIIKA C TOKOM UM MarHura OT CWJIbl TOKAa W HarlpaB/ieHUs TOKa B
KaryllKe.
18./3yueHue [jeliCTBUS MarHATHOTO MOJIS1 HA MPOBOJHUK C TOKOM.
19.KoHcTpyupoBaHue U u3yueHue paboThbl 37IeKTPOABUTaTeIsI.
20.U3mepenune KI1/I snekTpogBUraTesibHOM yCTaHOBKH.
21.0OnbITEI TI0 UCC/IEJ0BAaHUIO SIBJIEHUSI 3JIEKTPOMAarHUTHOW WHAYKLWU:
WCC/IeloBaHMEe V3MEeHEeHUM 3HaueHWs W HarpaB/ieHWs UHAYKLMOHHOTO
TOKa.
9 KV/IACC
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Pa3aen 8. MexaHnueckue siB/IeHHA.

Mexanuueckoe [BwKeHuWe. MarepuasnbHass Touka. (CucremMa OTCYéTa.
OTHOCHUTENIBHOCTb MEeXaHWUeCKOro JBWKeHUs. PaBHOMepHOe MpsSIMOJIMHEUMHOe
nBwkeHve. HepaBHoOMepHoe TmpsMovHerHOe fBWwkKeHwe. CpefHsii U
MIHOBEHHasi CKOPOCTH TeJla [P HepaBHOMEPHOM JJBU)KEHUH.

YckopeHue. PaBHOyCKOpeHHOe TIpsIMOJIMHeNHOe [BikeHre. CBoOozaHOe
nagenue. OneiTsl ["anues.

PaBHOMepHOe /IBIKeHUe 10 OKpY>KHOCTH. [leprof v yactora obpaiijeHus..
JIuHelHas M yIioBasi CKOPOCTH. LleHTpoCcTpeMHUTe/TbHOE YCKOPEHHe.

[TepBeii 3akoH HeroToHa. BTOpoii 3akoH HeroToHa. TpeTuid 3akoH
HeroroHa. [IpyHIUN CyneprnosuLiuy CUl.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUsl: Cujla TPEHHUSI CKOJIbXKEHUS,
CWia TPeHUs TOKOs, APyTre BUbI TPEHUS.

Cuia TsDKeCTU Y 3aKOH BCEMHMPHOTO TATOTeHUs. YCKOpeHHe CBOOOZHOTO
nagenus. [IsvkeHue 1iaHeT BOKpyr CosHia. IlepBasg kocMUuecKast CKOPOCTb.
HeBecoMocCTh U meperpysku.

PaBHOBecHe MaTeprabHOM TOUKU. AGCOTIOTHO TBEpPAOeE Teno. PaBHOBecue



TBEPAOrO Teja C 3aKpeIvieHHOW OChI BpaleHus. MomeHT cunbl. LleHTp
TSDKeCTH.

Wmnynec Tena. IsmeHeHre nMmnysnbca. MIMnynbC cuiibl. 3aKOH COXpaHEHUS
MMITyJibCa. PeakTUBHOE [IBU)KEHHE.

MexaHnnyeckast pabota ¥ Moi[HOCTb. PaboTa cui TshkecTd, yHpyrocTH,
TpeHusi. CBsi3b 3Hepruu U pabothl. [loTeHLMambHAs SHEPTUs TeJia, TIOAHSATOrO
HaJ| TIOBEDXHOCTbIO 3eMsd. [loTeHIManbHas SHEPrusl C)KaTOW TMPYKUHBI.
KuHetnueckas sHeprusi. TeopeMa 0 KWHeTHYECKOM SHEPTryU. 3aKOH COXpaHeHUsI
MeXaHWueCKOW SHepruu.

emoncmpayuu.

HabmtofeHre MexaHUUeCKOTO ABVDKEHUS Tella OTHOCUTENBHO pa3HbIX

TeJI OTCUETA.

CpaBHeHHe MyTeld W TPaeKTOPUM JBW)XKEHHWs] OJHOTO W TOTO ’Ke Tesa

OTHOCHUTE/TBHO pa3HbIX TeJl OTCUETa.

V3mMepeHrie CKOPOCTH Y YCKOPEHUS MIPSIMOJIMHENHOTO JIBU)KEHUS.

VccnenoBaHvie IPU3HAKOB PABHOYCKOPEHHOTO JIBU)KEHHS.

HabntofeHre IBWKeHHs TeJla 0 OKPY>KHOCTH.

HabmtofeHre MeXaHUUECKUX SIBJIEHUM, TPOUCXOASIIUX B CHUCTEMe

orcuéra «Tenexxka» Mpy eé paBHOMEPDHOM W YCKOPEHHOM JIBM)KEHUH

OTHOCHTe/IbHO KabuHeTa (hU3UKH.

7. 3aBUCHMMOCTb YCKOPEHHS Teja OT MacChl TeJjla U JAelCTBYIOLLeH Ha HETo
CUJIBL.

8. HabsromeHre paBeHCTBA CHJT TIPH B3aUMO/IEMCTBHUH TeJ.

9. Vi3meHeHue Beca Tefla MPU YCKOPEHHOM /[IBHKEHHH.

10.Ilepefaua UMITy/IbCa MPY B3aUMOZJEHUCTBUH Tell.

11.TIpeobpa3oBaHusi 3HEPTUU MPU B3aUMO/EHCTBUU TeJl.

12.CoxpaHeHue UMITy/IbCa IIPU HeyIIpyroM B3auMOZEeNCTBUU.

13.CoxpaHeHHe UMITyJIbCa TIpU abCOMFOTHO YIIPYToM B3auMO/IeHCTBHUH.

14.HabmoneHre peaKTUBHOTO JIBH>KEHUSI.

15.CoxpaHeHre MeXxaHU4eCKOU SHeprur Tipy CBOOOAHOM TafleHHH.

16.CoxpaHeHrue MexXaHWUeCKOM SHEeprud TpU [IBWKEHWW Teqa TOf
JIeICTBUEM TPY>KUHbI.

JlabopamopHbie paGombl u ONbIMbL.
KoHcTpynpoBaHue TpakTa //isl pasroHa U JaJbHeuIlero paBHOMEPHOTO
JIBIDKeHUSI 1IIapUKa WU/TU TeeXKU.

ok N

2. OmpeneneHve cpeJHell CKOPOCTH CKOJb)KeHUst OpyCKa WM ABVKEHUS
111apHKa 10 HaKJIOHHOW IJIOCKOCTH.

3. OrnpefeneHvie yCKOpPeHUs Tejla TIPU PaBHOYCKOPEHHOM JBWXXEHUHU TI0
HaK/IOHHOM MJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH MYyTH OT BpeMeHU MPU paBHOYCKOPEHHOM
JBIDKeHUM 0e3 Haua/bHOW CKOPOCTH.

5. TlpoBepka ruroTe3bl: €C/AM TIPU PaBHOYCKOPEHHOM [IBKeHUU 0e3
HauajbHOM CKOPOCTH TYTU OTHOCATCS KaK psiJj HEUETHBIX UMCes, TO
COOTBETCTBYHOLIUE NTPOMEXXYTKU BpeMeHU OHAKOBBI.

6. VccnenoBaHue 3aBUCUMOCTH CUJIbl TPEHHUsI CKOJIbXKEHUS] OT CUJIBI
HOPMaJIbHOT'O JlaB/IeHusI.

7. Onpepenenve KO3 ULeHTa TPEHUS CKOJTbXKEHUS.

8. OmpepesieHne )XECTKOCTU MPYKUHBI.

9. Onpenenenvie paboThl CUJIbI TPEHMS TIPY PABHOMEPHOM [IBIXKEHUU Tesla

10 TOPU30HTA/IbHOU MOBEPXHOCTH.
10.0OmpesieieHrie  pabOTBI CHIBI  yOPYTOCTW TIpA TMOABEME Tpy3a C



WCTIO/Tb30BaHUEM HETIOZIBUYKHOTO U TTOJBMXKHOTO OJIOKOB.

11.V3yyeHue 3aKOHa COXpPaHEHUs SHepPruu.

Pa3gen 9. MexaHnuyeckHe Ko/1e0aHHA M BOJIHbI.

KonebarenbHoe fBwkeHue. OCHOBHBbIE XapaKTePUCTUKU KoJiebaHMi:
Mepuoj, 4YacToTa, aMIUIMTyza. MaremaTUueCKWd W TNPYKWHHBIA MasTHUKH.
[NpeBpaiijeHe SHepPryuy NpH KosieOaTelbHOM JBY>KEHUH.

3aTtyxatoiqe  KonebaHus. BbiHy>kJeHHble  KonebOaHus.  Pe3oHaHC.
Mexannueckue BonHbL. (CBOWMCTBAa MexaHWUeCKUMX BOnH. [IpofosbHble H
rorepeyHble BOJIHBL. [IJIMHA BOMHBI U CKOPOCTh €& pacIipoCTpaHeHWUs.
MexaHnueCKue BOJTHBI B TBEPJOM TeJjle, CeCMUYeCKHe BOJTHBI.

3ByK. ['poMKOCTE 3ByKa M BbIcOTa TOHa. OTpakeHue 3ByKa. VIHppa3ByK u
Y/IbTPa3BYK.

emoncmpayuu.

. Habnonenvie konebGaHuii Tes moj AeWCTBUEM CHIIbI TSDKECTH U CHUJIbI
YIIPYTOCTH.

2. HabmropeHue KosebaHui rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HabmropeHue BbIHYKA€HHBIX KO/leOaHUM U pe30HaHca.

4. PacnpocTpaHeHue NPOZO/IbHBIX Y TTOTNePeYHbIX BOJH (Ha MOZEH).

5. HabsntomeHue 3aBUCUMOCTHU BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYeCKHM pe30HaHC.

JlabopamopHbie paGombl u ONbIMbl.

1. OmpeneneHvie YacTOThl W Tiepuoja KomeOaHMI MaTemaThueCcKoro
MasiTHUKA.

OrnpeienieHre YaCTOThI U TepUo/ia KoyiebaHui MpyKMHHOTO MasiTHUKA.
WccnenoBaHue 3aBUCUMOCTH Tiepuojia KosiebaHUM TOJBEIeHHOTO K
HWUTU I'py3a OT [JIMHbI HUTH.

WccnenoBaHue 3aBUCMMOCTH  Tlepyuoja KosiebaHUM  TIPY>KUHHOTO
MasiTHUKa OT MacChl rpys3a.

[TpoBepka He3aBUCHMOCTHU Tepuoja KojaebaHUM Tpy3a, MO/JBEIeHHOTO
K HUTH, OT MacChbl rpy3a.

OmbIThI, [IEMOHCTPUPYIOIIME 3aBUCUMOCTb Tiepuofia  KojebaHMit
TIPY’KWUHHOI'0 MasiTHUKA OT MacCChl IPy3a U )KECTKOCTY TIPYKUHBI.

7. VI3aMepeHUe yckopeHUs] CBOOOIHOTO Ta/[eHUsl.

Paszgen 10. JnekTpoMarHMTHOE 110J1€ ¥ 3/IEKTPOMarHUTHbIE BOJIHbI.

ONeKTPOMarHuTHOe  Tosie.  DJIeKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
JIeKTPOMarHuTHeIX BOJIH. [IIKasia 371eKTpOMarHUTHBIX BO/H. VIcrmosb3oBaHue
5JIEKTPOMAarHUTHBIX BOJTH /IJIS1 COTOBOM CBSI3H.

OneKTpoMarHuTHas rpupoga cseta. CKopocTh cBeTa. BosHOBBIE CBOMCTBA
cBeTa.

emoncmpayuu.

1. CBolicTBa 3/1eKTPOMarHUTHBIX BOJTH.

2. BonHOBBIE CBOKMCTBa CBeTa.

JlabopamopHbie paGombl u ONbIMbl.

1. V3yueHue CBOWCTB 3/71€KTPOMAarHUTHBIX BOJH C TTOMOIL[bI0 MOOUIBHOTO

TenedoHa.

Pa3aen 11. CBeToBbIe AAB/I€HUSI.

JlyueBass  Mopenr  cBera. Mcrounuku — cBera.  [IpsmonuHeiHOe
pacripoctpaHeHue cBera. 3arMeHuss ConHua U JlyHel. OTpaxkeHue cBeta.
[T1ockoe 3epkaso. 3aKOH OTpakeHus CBeTa.

[Ipenomsienne cBeta. 3akoH IipenomsieHUst cBeTa. [loHOe BHYTpeHHee
OoTpakeHHe cBeTa. VICrosib30BaHVe TIIOJIHOTO BHYTPEHHero OTpakeHusl B
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ONTUYeCKUX CBETOBOZAX.

Jlunza. Xopm syuerd B JvH3e. OnThueckass cucteMa (poToarrapara,
MHUKDOCKOIla U Tejeckorna. [71a3 Kak ornruhuyeckass cucrema. biv3opykocTe U
[laJIbHO30PKOCTb.

PasnokeHne Gemoro cBera B crekTp. OmnbiTel HbloToHa. CrioykeHHe
CIeKTpaJIbHbIX 1[BeTOB. [lycriepcus cBeTa.

emoncmpayuu.

[IpsiMmosiMHelHOe pacnpoCTpaHeHue CBeTa.

OTtpakeHue cBeTa.

[Tonyyenve wu300pakeHW B TIJIOCKOM, BOTHYTOM U  BBITYKJIOM
3epkKasax.

IIpenomsieHue cBera.

OnTuyeckuii CBeTOBOZ,

Xop nydeii B cobuparoltieit mH3e.

Xop myuel B pacCeuBaroLlen TMH3e.

Tosyuenvie ©300pa)keHUH C MOMOLLBIO JIUH3.

[TpuHLMn felicTBUsA (oTOanapara, MUKpOCKOIa M TeJieCKOora.

10. Mogpens rnasa.

11.Pa3noxeHue 6esoro cBeTa B CIIEKTP.

12.TTonyuenue Geyioro cBeTa MpU CIIOXKEHHWH CBETa Pa3HbIX 1[BETOB.
JlabopamopHbie paGombl u ONbIMbL.

WccnenoBaHve 3aBUCUMOCTH yIVia OTPaKeHUsl CBeTOBOIO Jiyya OT yIvia
TaJieHus.

M3yueHne XapaKTepUCTHK N300pa’keHUs TpeMeTa B TIJIOCKOM 3epKaJie.
WccnenoBaHve 3aBUCUMOCTU yIvia TPeJIOMJIEHUSI CBETOBOIO Jiydya OT
yTI/ia NafieHusl Ha TPaHuLie «BO3[yX—CTeK/I0».

ITonyyeHrie n300paXkeHHH C TIOMOILIBI0 COOMPAFOIIel TMH3bI.
Omnpenenenre  (POKYCHOTO  pacCTOSSHUSI W ONTHYECKOM  CHJIBI
cobuparoiem TUH3HI.

OMBITHI TI0 pa3/ioXKeHHto 6e10ro cBeTa B CITEKTP.

OMbITHI 110 BOCTIPUSATHIO 1BeTa MPeAMEeTOB TIPU X HaOJIIOIeHUH uepe3
LIBeTOBbIEe (DU/IBTPHI.

Pa3paen 12. KBaHTOBBIE SIB/ICHMSA.

OmneiTel Pe3epdopaa v nanetapHas mogenb aroma. Mogens aroma bopa.
Vcnyckanve v norioneHue ceeta aromMmoM. KBaHThI. JIMHeluaThle CIIeKTpSI.

PapuoakTuBHOCTh. Asiba, Oera- U ramma-usnydenus. CrpoeHue
aToMHOro szpa. HyknoHHast Moziesib aTOMHOrO szpa. V3otornsl. PagroakTuBHbIe
rpespailieHus. [lepuog monypacraza aTOMHbIX si7ep.

AnepHble peakiyy. 3aKOHbI COXpaHeHUsl 3apsiJOBOr0 U MaCCOBOI'O UMCeJl.
OHeprusi CBI3U aTOMHbIX sifep. CBs3b MacChbl M 5Hepryuy. Peakijyuy cuHTe3a U
nenenus spep. icrounuku sHeprun CosiHLa U 3BE3.

fAnepHasi sHepreTvka. JleMCTBUSI paZjMOAKTUBHBIX U3/TyUEHUN Ha >KUBbIE
OpraHu3MBl.

emoncmpayuu.

1. CnexTpsl U3/1y4yeHUs Y NOIVIOLLeHUS.

2. CrieKTpbl pa3/IMuHbIX ra3os.

3. Cnextp Bogopoza.

4. HabsmozneHre TpekoB B Kamepe BuibcoHa.

5. Pabora cuéTurka MOHU3UPYIOMIUX U3/TyUeHUH.

6. Perucrpanus usnyuyeHus IPUPOAHBIX MUHEpPaoB U MPOAYKTOB.

JlabopamopHbie pabombl U onbIMbL.

LoONSUIRA W=

N Uk Wi



1. HabGnromeHue CTUIOIIHBIX U JIMHEHYATHIX CTIEKTPOB U3/TyUYeHusl.

2. WccnenoBaHre TPEKOB: U3MepeHHMe SHePrvU UaCTULbI 10 TOPMO3HOMY

nyTH (1o ¢potorpadusm).

3. U3mepeHne paji0akKTUBHOTO (hOHA.

IToBTOPHUTE/THEHO-0000 AU MOY/Tb.

[ToBTOpUTETHHO-000011]ArOIIIN MOJY/Tb TpeiHa3HaueH aJist
cuUcTeMaTu3alui U 0000l[eHUsT TpeJMEeTHOTO COfep)KaHUsi U OTbITa
JiesiTeTbHOCTH, MPUOOPETEHHOTO MPU U3yUYeHHWU BCEro Kypca (pU3MKH, a Takke
[UIsl TIOATOTOBKM K OCHOBHOMY TOCYZapCTBEHHOMY 3K3aMeHy T0 (pu3uke [jis
00yyaroImxcs, BEIOPABLINX 3TOT yueOHbIH MpeMeT.

[lpy u3yyeHWH [aHHOTO MOAY/S PeaM3yrTCd U CHUCTeMaTHU3UDYHOTCS
BUZIbl JIeITe/TbHOCTH, HAa OCHOBe KOTOPBIX O00ecrieurBaeTcsi IOCTKEHUe
TIPeIMETHBIX U MeTarpeJMeTHbIX TUIAHUPYEeMbIX pe3y/bTaToB O0yueHwUs,
(dbopMUpyeTcsi eCTeCTBeHHOHay4YHasi TPAMOTHOCTh: OCBOEHHE HayUHBbIX METO/IOB
WCCJIe/IOBaHUS SIB/IEHUM TIPUPO/IbI U TEXHUKH, OB/aJieHre YMeHUsIMU OOBSICHATh
¢dusmueckue siB/ieHUs], MPUMeHsIs TIOlyUeHHbIe 3HaHUS, pellaTh 3a/jau, B TOM
YKC/ie KaueCTBeHHbIE U IKCTIepUMeHTa TbHbIe.

[MpUHIMNUANBbHO  JeITeIbHOCTHBIA ~ XapakTep  JaHHOTO  pasfena
peasiu3yeTcsi 3a CYUET TOTO, UTO OOyuaroIrecs BBITOTHSIOT 3aZlaHus1, B KOTOPbIX
UM TIpe/ijiaraeTcsi:

Ha OCHOBe TIOJYYeHHBIX 3HAaHUM pACro3HaBaTh W HAyYHO OOBSCHSTH
¢du3mueckuie siBJIeHUsI B OKPY>Katolllelt MPUpo/ie U TIOBCeHEBHOU »KU3HMY;

WCTIO/b30BaTh Hay4Hble MEeTOAbI MCC/e/0BaHUsl (HM3NUeCKUX SIBJIEHUH, B
TOM UHCJIe /IJIsi IPOBEPKU TUTIOTE3 U TO/TyUeHUs] TeOpPeTHUUeCKUX BbIBO/IOB;

OOBSICHSITH HayYHble OCHOBBI Hanbosiee Ba)KHBIX [JOCTWKEHUM COBPEMEHHBIX
TEXHOJIOTWM, HarpuMep, TPaKTUUeCKOro  KCIOb30BaHUS — Pa3TMUHBIX
VCTOUHUKOB SHEPrMM Ha OCHOBe 3aKOHa TIpeBpallleHus U COXPaHeHWs BCeX
W3BECTHBIX BU/IOB SHEPTUM.



IVNIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA IIPOI'PAMMBI 11O
®UN3UNKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3yuenve (U3MKA Ha YpOBHE OCHOBHOTO 00ilero o0Opa3oBaHus

HarpaB/ieHO Ha [JOCTW)KeHWe JIMYHOCTHBIX, MeTanpeAMeTHBbIX U TpeJMeTHbIX
obpa3oBaTe/IbHbIX pe3y/bTaToB.

B pe3synbrare wu3yueHWss (U3MKKM Ha YPOBHE OCHOBHOTO 0OII[ero

obpa3oBaHus y obyuatoiierocst 6yayT copMHUpOBaHbI C/IeAYIOIHE TTUHOCTHBIE
pe3y/bTaThl B UAaCTH:

1) naTpuoTHYECKOro BOCMUTAHUA:

- TpOsiBieHWe WHTepeca K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO
POCCUICKOM (hU3HUeCKOW HayKU;

- LIEHHOCTHOE OTHOLLIeHHE K JOCTXEHUSIM POCCUMCKUX yUEHBIX-(H3HKOB,;
2) rpa)K/JaHCKOro U AyXOBHO-HPABCTBEHHOr'0 BOCIIUTAHUA:

- TOTOBHOCTh K AaKTHBHOMY YyuaCTUIO B 00CyXZeHHWU 0OIIeCTBEeHHO
3HAUUMBIX U ITUUECKHUX Tpo0sieM, CBSI3aHHBIX C  TPAKTHYeCKUM
NpYMeHeHreM J0CTKeHU (pU3mKy;

- OCO3HaHHE Ba)XHOCTU MOPA/IbHO-3TUYeCKUX TIPUHLIUIIOB B JesiTe/IbHOCTU
yUE€HOrO;

3) 3cTeTHUeCcKOro BOCIUTAHMS:

- BOCTIpUSITHE 3CTETUUECKUX KaueCTB (PU3NUYeCKOW HAyKu: eé rapMOHUYHOTO
MOCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) leHHOCTH HAyYHOr'0 MO3HAHUA:

- OCO3HaHWe LIEHHOCTH (M3UUeCKOM HayKd KaK MOIIHOTO WHCTPYMeHTa
MO3HAaHUSI ~ MMpa, OCHOBbl  pa3BUTHS  TEXHONOTUW,  BakHeMllel
COCTAaBJISIFOLEN KY/BTYDBI;

- pa3BUTHe Hay4yHOU JiF0003HATEILHOCTH, MHTEpeca K MCC/el0BaTeIbCKOU
JesITe/IbHOCTH;

5) ¢opvupoBanuss Ky/JabTypbl 3[0POBbS M  3MOLIMOHA/JIbLHOIO
0/1aromosryuus:

- O0CO3HaHWe IleHHOCTU Oe3omacHOro obpa3a >KW3HH B COBPEMEHHOM
TeXHOJIOTUYeCKOM MHpe, Ba)KHOCTU TpaBWI 0e30TacHOTO TOBe/eHUs Ha
TPAHCTIOPTe, Ha /I0pOTax, C 37eKTPUUeCKUM U TeTUIOBbIM 000pyJOBaHUEM B
JIOMAIIHUX YCJIOBUSIX;

- chOpMUPOBAaHHOCTh HaBblKa peduieKCHH, TMpU3HaHUEe CBOEro MpaBa Ha
oIIMOKY U TaKOTO Ke MpaBa y Jpyroro 4eioBeKa;

6) TpPyA0BOr0 BOCIIMTAHMS:

- aKTMBHOE yuacTHe B pelleHUM MpaKTUYeCKUX 3ajad (B paMKaxX CeMbH,
oOpa3oBare/lbHOM OpraHu3alUy, Tropoja, Kpas) TeXHOJIOTUYecKon W
COL[MA/IbHOW HAarpaB/IeHHOCTH, TPeOyIOIIUX B TOM uHcie U (pu3nueckux
3HAHUM;

- KHTepeC K MPaKTUYeCKOMY M3y4yeHHI0 MpodeCccuid, CBA3aHHbIX C (hH3UKOI;
7) 3K0/IOTHYeCKOro0 BOCIIUTAHUA:

- OpUeHTalUs Ha TIpUMeHeHHe (PU3MUeCKUX 3HAHWM [Jis pelleHus 3ajjau B
obsacTi  OKpy»Karoillelt cpefpl, TJITAHWPOBAHUS TIOCTYNKOB U OL[EHKH UX
BO3MO)KHBIX MOC/Ie/ICTBUM [I/Is1 OKPY>KatoIllel CpeJibl;

- 0co3HaHHe 1106aMbHOTO XapaKTepa KOJ0THUYecKuX MpobsieM U myTed ux
pelLleHus;

8) ajanTanuy K U3MEHAKLIMMCA YCI0BUAM COLMA/IbHON U MPUPOJHOU
Cpeabl:

- TOTpeOHOCTh BO B3aMMOENCTBUU TIPU BBLITIOJTHEHUM WCC/IeIOBAaHUNA U



IMTPpOEKTOB (bHBH‘-IECKOﬁ HalipaB/J1€HHOCTH, OTKPBLITOCTb OIIBITY WM 3HAHUAM

APYTHX,

® - T[OBBILIEHVWE YPOBHS CBOEl KOMIIETEHTHOCTHM uepe3 TNPaKTHYeCKyr
[1esiITeNTbHOCTB;

e - nmnorpebHOCTE B (HOPMHPOBAHMU HOBLIX 3HAaHUM, B TOM UHCJIe

(dopMyMpoBaTh W€, TOHSTHS, TUIOTE3bl O (PU3NUYECKHX OOBEKTax WU
SIBJIEHUSIX;

® - 0co3HaHWe Me(dUIMTOB COOCTBEHHBIX 3HAHWW U KOMIIETEHTHOCTEH B
obsactu HpU3MKY;

® - MJIAHUPOBAaHWE CBOEr0 pa3BUTHUsS B TPUOOPETEHWUM HOBBIX (U3UUECKUX
3HaHUM;

® - CTpemM/ieHHE AaHa/IM3UpPOBaTh U BBISBJASTb B3aUMOCBSI3U  TIPUPOJBI,
00IL[eCTBa U IKOHOMMKH, B TOM UKC/e C HCIO/b30BaHUEM (U3NUECKUX
3HAHUM;

® - OIleHKa CBOMX /IEHCTBUN C YUETOM B/MSHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOYKHBIX T7100a/IbHBIX TIOC/IEICTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pe3ysbraTe OCBOEHMS MPOTPaMMbI MO (HU3UKe Ha YPOBHE OCHOBHOTO
obmiero  obpazoBanusi 'y  oOyuwaromjerocsi  Oyayr — copmMupoBaHbI
MeTanpeMeTHbIe pe3y/IbTaThl, BKJTFOUAIOLI[HEe TI03HaBaTe/IbHbIE
yHUBepCa/lbHble yueOHbIe [eWCTBHS, KOMMYHHUKATHUBHbIE YHUBEpCa/bHbIE
yueOHbIe [eMCTBUS, PEry/sTUBHbIE YHUBEPCa/IbHbIE YUeOHbIe JIeHCTBYS.

Ilo3HaBaTebHbIE YHHUBEePCA/IbHbIE y‘—lEﬁHBle ﬂEﬁCTBPlﬂ

Ba3oBbie jloruuecKue JeiiCTBUA:

® BLISB/IATH M XapaKTepPU30BaTb CyI[eCTBEHHble TPU3HAKKM OOBEKTOB
(ssBNeHUM);

® yCTaHaB/IMBaTh CYIeCTBEHHBIM TPU3HAK KaacCU(UKAIL[UK, OCHOBAHUS
I1st 000011IeHsT ¥ CpaBHEHUS;

® BLISB/IATH 3aKOHOMEPHOCTH W TIPOTHUBOPEUMsi B pacCMaTpHBaeMbIX
dakTax, [AaHHBIX U HaOMIOJEHUSX, OTHOCSIIMXCA K (HHU3UUYeCKUM
SIBJIEHUSIM;

® BBLISB/IATH IPUUNHHO-C/IE[ICTBEHHbIE CBSI3U TIPU U3yueHUM (pr3nuecKux
SBJIEHWA W  TIPOLIeCCOB, [leflaTh BLIBOABI C  MCIOJIb30BaHUEM
JeyKTUBHBIX U MHAYKTUBHBIX YMO3aK/FOUeHUM, BbIIBUTaTb TMITOTe3bl
0 B3aUMOCBSI351X (hr3UUeCKUX BeJTMUMH;

® CaMOCTOSITe/TbHO BbIOMpaTh Crocob pelleHus yueOHOU Gu3HMUeCKO
3a7iauM (CpaBHeHHe HeCKOJIbKMX BaPUAHTOB pellleHus], BLIOOp Hanboree
TIOAXO/SAIIEro ¢ YUYETOM CaMOCTOSITE/IbHO BbI/Ie/IEeHHBIX KDUTEPUEB).

Ba3oBbIe HcC/IeioBaTe/IbCKHe AeHCTBUS:

® UCMO/Mb30BaTh BOTMPOCHI  KaK  WCC/IeA0BaTeNbCKUM  MHCTPYMEHT
TIO3HAHKS;

® [IPOBOAUTH [0 CAMOCTOSITEJILHO COCTAaB/JIEHHOMY IIJIaHy  OIIBIT,
HEeCJIOKHBIA  (DU3UUeCKUi IKCIIepUMeHT, Hebosibllioe UCC/ieloBaHUe
(bu31UeCKoro sSBIeHNUS;

® OlleHMBaTb Ha TPUMEHUMOCTb U JOCTOBEPHOCTh HWH(MOpPMALUIO,
TIO/TYYeHHYIO B XO/le UCC/Ie/JOBaHMS WK SKCIIePUMEHTa;

® caMoCToATeNbHO (OpPMYIMpPOBaTh OO0OOIIEHWsT ¥ BBIBOALI  T10



pe3yJibTaTaMm MpoBeAEHHOT0 Hab/MIOeH s, OTTbITa, UCCIe0BaHUS;
TIPOrHO3UPOBATh BO3MOXKHOE JajbHellliee pa3BUTHE (HU3MUeCKUX
TIPOI[ECCOB, a TaKXKe BBIJBUTATb TIPEATIONOXKeHUss 00 WX pa3BUTUU B
HOBBIX YC/TOBUSIX M KOHTEKCTaXx.

Pabora c undopmarueii:

MPUMEHSITH PA3/IMYHbIe METO/bl, IHCTPYMEHTBI ¥ 3aIPOCHI TIPH TTOKCKe
1 oTOope MHMOpPMAI[UH WX JJaHHBIX C YUETOM TIpe/JIOKEeHHOW yueOHOMH
(du3nueckol 3aauy;

aHaJ/IM3UpOBaTh, CUCTeMaTU3MPOBaTh u VHTepNpeTUpPOBaTh
VMH(MOPMaIMI0 Pa3/IMUHbIX BUIOB U (DOPM Mpe/CcTaBIeHUs;
CaMOCTOSITeJIbHO BBIOMpaTh OMNTHUMa/bHYI0 (GOpPMY TMpeACcTaBIeHUs
vHbOpPMallUM U WJUTIOCTPUPOBaTh pelllaeMble 3a/laud  HeCJIOKHbIMU
CXeMaMH, JuarpaMmMaMH, MHOM rpadyKoi ¥ MX KOMOMHAIIASMU.

KOMMYHI’IKaTI/IBHbIE YHuBepCa/IbHbI€ y‘-IEGHbIe AEﬁCTBl/lﬂZ

B XoZie 00Cy/ieHus1 yueOHOTO MaTtepuasa, pe3y/IbTaToB JJabopaTOPHBIX
paboT U MPOEKTOB 3a/laBaTh BOTIPOCHI 110 CYIIIeCTBY 00CYKZAaeMOM TeMbl
Y BbICKa3bIBaTh WieU, Halle/leHHbIe Ha pellieHre 3a/jauu U MoAiepyKaHre
Graro>kenaTesIbHOCTU OOIIIeHKS;

COTIOCTAB/IATE CBOW CYXKIEHWSI C CY)X[IEHHAMH JADYTHMX YYaCTHHUKOB
auvasora, 0OHapy>KHMBaTh pa3/ikiure U CXOCTBO TTO3ULIUM;

BbIp@XKaTb CBOIO TOUKY 3PEHMSI B YCTHBIX U MMCbMEHHBIX TeKCTaXx;
MyOJIMUHO TIPEACTaB/SATh pe3y/bTaThl BBITIOTHEHHOTO (U3UUeCKOT0o
ombITa (IKCIIepUMeHTa, UCC/IeZlOBaHusl, IPOEKTA);

MOHMMaTh W MCHOMb30BaTh  TMpeMMyllleCTBa  KOMaHAHOM U
WH/IVBUYyaNlbHOU pabOoThI TIpU pellleHUMd KOHKPEeTHOM (u3uuecKkoi
nipobieMbr;

NpUHMMAaTh 1eJIi  COBMECTHOM JlesiTeJIbHOCTH, OpraHU30BbIBAaTh
NeUCTBUSI 10 €€ [OCTW)KEeHUIO: pacrpefieNiaTb PO, 00CY>KIaTh
TIPOI[eCChl U pe3y/bTaThl COBMECTHOM paboThl, 0000I11jaTh MHEHHS
HeCKOJIbKUX JIKJIeH;

BBITOJTHSITH CBOK) YaCTh PabOThI, JOCTUTAst KaueCTBEHHOTO pe3y/bTara
M0 CBOEMY HampaB/eHUI0 U KOOPAWHHWPYSl CBOU JEeUCTBUS C APYyTUMU
YyjleHaMU KOMaH/Ibl;

OLIeHMBAaTh KaueCTBO CBOETO BKJI/A B OOLUMIA MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITeJIbHO C)OPMY/IMPOBaHHBIM YYaCTHUKaMH B3aUMO/ENCTBUSI.

PEI"YJIHTI/IBHI)IE YHHUBEePCA/IbHbIE y‘—leﬁHbIe ﬂEﬁCTBHH

Camoopranusanus:

BBISIB/IITE  TIPOO/IEMBI B JKM3HEHHBIX M y4eOHBIX CUTyal[usX,
TpeOyrOIIUX /1S pelleHus pu3nuecKrux 3HaHUMY;

OPUEHTHMPOBAaTbCd B Ppa3/IMUHBbIX MOAXOJAX TIPUHATHS peLIeHuMr
(vHAMBUAYaNbHOE, IPUHATHE DELleHWs B TPYIIe, MPUHATHE pelleHun
TPYTIION);

CaMOCTOAITE/IbHO COCTaBJ/IATh a/JIFOPUTM pelLleHrst (PU3NYecKou 3a7auu
WIA Il/laHa WCC/AeloBaHUsI C  YY€TOM MMERLIUXCS pecypcoB U
COOCTBEHHBIX ~ BO3MOXKHOCTEM, apryMeHTHpOBaTb  TIpefJiaraeMbie
BapUaHThI pelleHnl;

JeniaTb BEIOOp U OpaTh OTBETCTBEHHOCTBH 3a PellleHue.

CaMOKOHTPO/Ib, SMOLIUOHA/IbHBIN UHTE/L/IeKT:

JlaBaTb alleKBaTHYIO OLIEHKY CUTyalUud U Tipejjiaratb IUlaH eé



V3MeHeHUs;
OOBSICHSITh TPUUMHBI  [TOCTIKeHUs1 (He[JOCTIKeHHWs]) pe3y/bTaToB
JesiTeNTbHOCTH, JIaBaTh OL[eHKY NTPUOOPeTEHHOMY OTIBITY;

BHOCHUTb KOPPEKTUBBI B [|eATe/IbHOCTh (B TOM YMCJIEe B XOJ BBIITIOJTHEHUS
(Y3UUeCKOrO HWCCAe[OBaHWS WIA TPOEKTa) Ha OCHOBe HOBBIX
00CTOSITeNBCTB, W3MEHUBIIMXCS CUTyalUid, yCTAHOBJIEHHBIX OILIHOOK,
BO3HUKIIINX TPYAHOCTEW;

OLIeHMBAaThb COOTBETCTBUE pe3y/bTara L{e/Id U YCI0BUSIM;

CTaBUTH Cebsi Ha MeCTO PYTOro uesioBeKa B XOfie Criopa UM JUCKYCCUU
Ha Hay4HY!O TeMy, IOHIMarb MOTUBBI, HAMEPEHUs! U JIOTUKY []pyroro;
MpY3HaBaTh CBOE TIPAaBO Ha OIMIMOKY MpH pelleHrnd (HHU3UYecKuX 3ajau
WU B YTBEP)KJEHUSIX Ha HayUHble TeMbl U TaKOe ke TIPaBo JIpyroro.

INPEAMETHBIE PE3YJ/IbTATBI

K koHIly oOyueHusi B 7 Kjiacce TpeJMeTHble pe3y/bTaThbl Ha 0a30BOM
YPOBHe ZIO/KHBI OTPa)kaThb C(HOPMUPOBAHHOCTD Y 00yUarOINXCs YMEHH:

WCIO/Mb30BaTh MOHATHS: (U3UYeCKMe W XUMUUeCKWe SIBJIeHUs,
Hab/ro/IeHre, SKCTIepUMEeHT, Mojie/b, TUIIOTe3a, eAWHULIbI (hr3rueCKIX
BeJIMUWH, aTOM, MOJIeKy/ia, arperaTHble COCTOSIHUS BelllecTBa (TBEpAOe,
JKUZIKOe, Ta3000pa3HOe), MexaHWueCKoe [IBIDKeHHe (paBHOMepHOe,
HepaBHOMEpHOe, TMpPSIMOJIMHEWHOe), TPaeKTOpHs, pPaBHO/ENCTBYHOIIIAst
cuna, [Jedopmaums  (ympyras, —IlacTA4YecKasi), HeBeCOMOCTb,
COOOII[AIOIIUeCs] COCY/IbI;

pas3uuaTh sBieHus (oud@ys3usi, TeroBoe ABWKEHHWE UYaCTHI]
BellleCTBa, paBHOMEpDHOe [BWKEHHWEe, HEePaBHOMEPHOE [IBI)KEHUeE,
VHepLYs, B3aWMOJENUCTBUE TeJl, paBHOBeCHe TBEDPIbIX Tel C
3aKperIEHHOM OChI0 BpallleHusi, Mepejladya [laB/ieHUs] TBEPABIMU
Te/laMH, >KUJKOCTAMM U rasaMu, arMocdepHOe [aBjieHUe, TijlaBaHHe
Tes, TpeBpallleHUs1 MeXaHWYeCKOM SHEepPruM) IO OMNMCAHUKD WX
XapaKTepPHbIX CBOMCTB M Ha OCHOBE OIBITOB, A€MOHCTPUPYHOIIUX
JlaHHOe (PU3NUeCKoe SIBJIEHUE;

pacrio3HaBaTh TIPOSIBJIEHWE W3YUeHHbIX (U3NUeCKUX SIBJIEHUM B
OKpY’KarollleM Mupe, B TOM 4uc/e (PU3hueckue SIBJIeHUs B TIPUPOJE:
TIpUMepHbI [ABWKEHHUS C Pa3/IMUYHBIMUA CKOPOCTSIMU B JKUBOW U HEXHBOU
TpUpOJie, JEUCTBHE CWIbl TPeHUsI B TIDUPOJE U TeXHUKe, BUSHUE
aTMocdepHOro /IaB/ieHUs] Ha )KUBOW OpPraHU3M, TIJlaBaHUe PbIO, pblyaru
B Tejie uejioBeKa, MPU 3TOM MEePeBOJUTh MNPAKTUUYECKYH 3aZiauy B
yueOHYI0, BBIZIEJIAT CyIlleCTBeHHbIe CBOWCTBA (TTPU3HAKHU) (hH3UUeCKUX
SIBJIEHUM;

ONMCHIBaTh M3yUYeHHble CBOMCTBA Tel U (U3UUYECKUe SIBJeHUs,
UCTIONB3ysd  (U3Nueckre BeJWUMHbI (Macca, O00BEM, TUIOTHOCTh
BellleCTBa, BpeMsl, IyTh, CKOPOCTh, CPeIHSISI CKOPOCTb, CUJIa YIIPYTOCTH,
Cuna TSDKeCTH, BeC Teja, CWa TPeHUs, JaBjieHue (TBEPAOro Tesa,
JKUIKOCTH, Ta3a), BbITAJKMBAIOIIasl CHIa, MeXaHWuUeckas pabora,
MOIIIHOCTb, TJIEUO CWIbl, MOMEHT CWIbl, KO3(P(ULMEHT T[0Je3HOro
JeMCTBUSI MEXaHU3MOB, KUHeTUUeCKast U TIOTeHI[Ma/IbHasi SHeprus), pu
OMMCaHWUU TIPaBWIbHO TPAKTOBaTh (PM3UYECKUM CMBIC/T UCIOJ/Ib3yeMbIX
BeJIMUMH, X 0003HaUeHHs U eIMHULIBI (PU3UUeCKHUX BETMUWH, HaXOAUTh
dbopmysbl, CBA3BIBAIOLIME JaHHYI (DU3UUECKYH0 BeTMUMHY C APYTUMU
Be/IMUMHAMM,  CTPOUTh  TrpaUKA  W3YyUEHHbIX  3aBUCHUMOCTEM



(hU3MUYeCKUX BeIMUUH;

XapaKTepr30BaTh CBOWCTBA TeJ, (PU3NUeCKUe SIBJIEHUS] U TIPOLIeCCHI,
WICTIO/b3Ysl TIpaBU/Ia CJIOKeHUsT CUJT (BA0J/Ib OHOU MPSIMOM ), 3aKoH ['yKa,
3akoH Ilackansg, 3akoH ApxuMme/la, TpPaBWIO paBHOBECHs pbluara
(bnoka), «3070TOE  TIpaBU/IO» MEXaHWKH, 3aKOH COXpaHEeHHs
MeXaHW4YeCKOW SHepryuu, Mpu 3TOM JaBaTh CJIOBECHYH (hOPMYIUPOBKY
3aKOHA U 3alyChIBaTh €r0 MaTeMaThuueCckoe BhIPayKeHUE;

OOBSICHATL (hH3NUeCKHe SIBJIEHWs], TIPOI[eCChl W CBOMCTBA T/, B TOM
yucie W B KOHTEKCTe CUTyal[dd MPaKTUKOOPHEHTUPOBAHHOTO
XapakTepa: BBbISIBJIAITb TIPUUMHHO-C/IE/ICTBEHHBIE CBSI3W, CTPOUTh
oObsicHeHMe U3 1—2 JIOrMUecKUX I1aroB C OMOpPou Ha 1—2 U3yueHHBIX
CBOMCTBa  (DU3MUYECKUX  SIBJIeHUW, (PU3NYEeCKUX 3aKOHa WIU
3aKOHOMEPHOCTWY;

pellath pacuéTHble 3afaud B 1—2 [eUCTBUS, UCMOJb3Yys 3aKOHBbI U
dhopmysbl, CBsA3bIBarOLIMe (U3MUYeCKHe BeJIMUMHBL: Ha OCHOBE aHa/Iu3a
yC/JIOBUSI  3aJlaud  3alMChIBaTh KpaTKoe YyC/JIOBWe, TIOACTaB/ISATh
(¢u3nMyeckre BeMYMHBI B gJOpMYJ'[bI Y TIPOBOJUTH PacCyéThl, HAXOAUTh
CripaBOUYHbIEe aHHbIE, HEOOXOAVMbIe [Jisi pelleHusi 3ajjad, OLleHWBaThb
pPeaMCTUYHOCTD TT0JIyYeHHOHU (PU3MYeCKOW BeJIMUMHBbI;

pacIio3HaBaTh TIPOOJieMBI, KOTOpble MOXXHO PeIlMTh TIPH TIOMOIIH
(U3MUeCKUX MeTO[OB, B ONUCAHUM HWCC/Ie[OBAaHUS  BbIJE/SATh
TipoBepsieMoe TIpe/IIoIoKeHue (rumore3y), pas/inuarhb u
WHTEPIIPETUPOBATh TTOJTyYeHHBIM pe3y/bTaT, HaXOAUTh OIIMOKU B XO7e
OMbITa, /leJlaTh BBIBOABI [0 €ro pe3yJ/bTaraM;

TIPOBOJIUTh ONBITBI 110 HaO/MofeHN0 (U3UUECKUX SIBI€HUN WU
(U3MUeCKUX  CBOWCTB  Te: (hopmynupoBath  MpOBepsieMble
TIpeATIoNIoKeHWs,  CoOWpaTb  YCTAaHOBKY W3  TMPEAJIOKEHHOTO
000pyZoBaHus, 3aNMChIBaTh XO7, OTbITa U (hOPMY/TUPOBAThH BHIBOBI;
BBITIO/THAThL TPsIMble U3MEpPEeHHUs] PAaCcCTOSIHUSI, BpEMEHM, MacChl Tesa,
00bEéMa, CHUIBI M TemrepaTypbl C MCIO/b30BaHWEM AaHAJ/IOTOBBIX U
1[UbPOBLIX TPUOOPOB, 3aMMChIBaTh TOKa3aHUs TPUOOPOB C YUYETOM
3a/IJaHHOM abCOIOTHOM TIOTPEIITHOCTH U3MepeHuH;

TPOBO/JIUTh UCCJ/Ie[JOBaHNEe 3aBUCUMOCTH OJHOM (hM3UYeCKOU BeTMUUHBI
OT APYrOW C UCMOJIb30BaHWEM TIPSIMbIX U3MepeHHH (3aBUCUMOCTHU TyTH
PaBHOMEPHO [IBWXKYILErOCsl Tesia OT BPEMEHHU [ABWKEHHUS Tesla, CUJIbI
TPeHUsI CKOJTbKEeHHsI OT Beca TeJla, KaueCcTBa 00pabOTKY TTOBepXHOCTeH
Te/l U He3aBUCUMOCTU CW/Ibl TPEHUS] OT IUIOL[ay CONPUKOCHOBEHUS
Tes1, CAJIbl YIIPYTOCTH OT Y[JIMHEHUS MPY>KUHbI, BITATKUBAIOLLIEN CHTBI
oT 00bEMa IMOTPYKEHHOW YaCTU Teflda U OT IJIOTHOCTH >KUJKOCTH, eé
HE3aBUCUMOCTH OT TIUIOTHOCTH Teja, OT IyOWHBI, Ha KOTOPYIO
TIOTPY>KEHO TeJI0, YC/I0BUM TJIaBaHUs TeJsl, yCJI0BUM PaBHOBECHS pblyara
1 OJIOKOB), yuaCTBOBAaTh B TIJITAHUPOBAHWM Y4ueOHOTO HCC/Ie[l0BaHUS,
cobupaTth  yCTAaHOBKY W BBITIOJHATH  W3MEPeHHs,  CJiefys
MpeJIKEHHOMY — Ti/laHy, (DUKCHUpOBaTh pe3y/lbTaTbl MOJyUYeHHOU
3aBUCUMOCTH (PU3MUeCKUX BEJIMUMH B BHjIe MPEIJIOKEHHBIX TaOIMI] U
rpadMKoOB, JiefiaTh BLIBO/IbI 110 pe3y/IbTaTaM UCC/Ie0BaHus;

TPOBO/IUTh KOCBEHHbIe M3MepeHUs] (PU3NUeCKUX Be/UUMH (TJIOTHOCTh
BellleCTBa JKUJKOCTU M TBEDPJOro Tejla, CWIa TPEHUs CKOJIbXXeHUs,
JlaBjieHde BO3/[yXa, BbITaJKMBawOllass CWia, [JeUCTByloljas Ha
MOTPY>KEHHOE B KUJKOCTb TeJ0, KO3((UIMeHT M0JIe3HOTO [AeUCTBUS
MPOCThIX MEXaHWU3MOB), CJieAys TMpeJ0KeHHOM WHCTPYKLUU: TpU



BBITTOJTHEHUU U3MepeHul coOMpaTh 3KCIIePUMEeHTaIbHYH) YCTaHOBKY U
BBIUMC/IATH 3HaUeHHe MCKOMOM BeJTUUKHBI;

e coOmopaTh TMpaBWia TeXHUKU 0e30MacHOCTH Tpu  paboTe C
naboparopHbIM 060pyZI0BaHIEM;

® yKa3bIBaTh MPUHLUIIBI JeHCTBUS TIPUOOPOB U TEXHUUECKUX YCTPOUCTB:
BeChbl, TEDMOMETp, JUHAMOMETp, COOOIIamIrecss cocyabl, bapomMeTp,
pbIUar, TOABVKHBIN 1 HETIOABVKHBIN O/I0K, HAK/TOHHAS TIJIOCKOCTH;

® XapaKTepu30BaThb TIPUHLUIMBI [AeWCTBUS M3y4YeHHbIX MPUOOPOB U
TEeXHUUECKUX YCTPOMCTB C OMOPOM Ha WX OMUCaHusi (B TOM UHCJIe:
TIOALIUITHUKY, YCTPOMCTBO BOJOMNPOBOAQ, TH/PaBIMUeCKUN TIpecc,
MaHOMeTp, BBICOTOMED, TIOPIIHEBOW HAcOC, apeoMeTp), WCIIOJb3ys
3HaHUS O CBOWCTBaX (U3UUECKUX sBJIEHUA W HeoOXo[uMbie
¢u3nUeckrie 3aKOHbI U 3aKOHOMEPHOCTH;

® [pPUBOAUTH TIpUMephbl (HaXoAWTb HWHGOPMALIMIDO O TIpUMepax)
MPaKTUYeCKOTO MCI0/Ib30BaHUs (M3NUYeCKUX 3HAHWUM B TOBCEJHEBHOM
JKU3HU J171s1 00ecrieueHWs: 6e30MacHOCTH TPH oOpaltieHny ¢ ripubopaMu
Y TeXHUYeCKUMU YCTPONCTBAMHU, COXPAHEHUs 3/J0POBbs U COOMIOAeHNs
HOPM 3KOJIOTUUYeCKOTO TTOBe/IeHUs B OKPY>Karollel cpeJe;

® OCylIecTBAsSTh OTOOpP HUCTOUHWMKOB UWHopmauyud B VHTepHeTe B
COOTBETCTBUM C 33laHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEOIIMXCSl 3HaHUW U TyTéM CpaBHEHUsI Pa3IMUHBIX HCTOUHUKOB
BBIZIE/ISITE  MH(OPMALIMIO, KOTOpasi SIB/ISIETCS MPOTUBOPEUUBOW W/IH
MOXKeT ObITh He/I0CTOBEPHOM;

® UCMOMb30BaTh TIPM  BBITIOJTHEHWM  y4UeOHbIX  3a/laHUM  HayuHO-
TOTY/ISIPHYI0  JIUTepaTypy (U3UUecKoro cofep)KaHusl, CIIPaBOUHbIe
Marepuasbl, pecypchl ceTd VIHTepHeT, B/iaZieTb IpPUEMaMU
KOHCTIEKTUPOBAHUSI TeKCTa, TNpeoOpa3oBaHvs WH(OPMAL[UM W3 OJHOMU
3HAKOBOM CHCTEMBI B [IPYTYIO;

® co371aBaTb COOCTBeHHble KpaTKHe IMHChbMeHHble W YCTHBbIe COO0OIIeHus
Ha OCHOBe 2—3 UCTOUHUKOB MH(OpMaIu GU3NIeCKOro COZIepP)KaHusl, B
TOM 4YKCe TyOIMUHO [efaTh KpaTKhe COOOIeHWsi O pe3y/bTaTax
MPOEKTOB WM yueOHBIX HWCC/IeAOBaHWM, TPU 3TOM TPaMOTHO
VCII0/Ib30BaTh HW3yYeHHbId TIOHATHMMHBIM annapar Kypca (U3UKH,
COTIPOBOXK/IaTh BBICTYTIEHHE TIpe3eHTalel;

® [IpU BBINOJIHEHUU Y4ueOHBIX MPOEKTOB W UCC/e[0BaHUM pacIipe/eNisiTh
00s13aHHOCTH B TPYIINie B COOTBETCTBUU C TOCTABJIEHHbIMU 3ajlauaMHy,
C/IeIUTh 3a BBIMOJIHEHWEM II/laHa [eWCTBUM, a/[eKBaTHO OLI€eHUBATh
COOCTBEHHBIM  BK/IQ[, B  [JeSTebHOCTb TPYMIbI, BbICTPAaUBATh
KOMMYHHKaTUBHOE B3aUMOJIeHCTBHe, yUNThIBasi MHEHHE OKPY KArOIL[UX.

K koHIily oOyueHusi B 8 kjiacce ripegMeTHble pe3y/bTaThl Ha 0a30BOM

ypOBHe JIO/DKHBI OTPaXkaTb C(HOPMUPOBAHHOCTH Y 00yUarOIIUXCsS YMEHU:

WCITIO/b30BaTh TIOHSATHS: Macca U pa3Mepbl MOJIEKY/, TeryioBoe
[BIDKEHHEe aTOMOB U MOJIEKY/, arperatHble COCTOSIHUSI BeIIeCTBa,
KpUCTa/uInyeckre U aMop(HBIe TeJla, HAaChIIEeHHbI U HeHaChIILIeHHBIN
map, BJQKHOCTb BO3[yXa, TeMIiepaTypa, BHYTDeHHsisi JHeprus,
TEIUIOBOM  JIBUTaTe/lb,  3/IeMEHTAapHbIM  /IeKTPUUYECKU  3apsif,
5/IeKTpUYeckoe TIojie, TIPOBOJHUKM U AWSMEKTPUKH, TIOCTOSHHBIN
3/IeKTPUYeCKUI TOK, MarHUTHOE TI0JIe;

® pa3/nuyarh siBjieHus (TeTUIOBOe paciliipeHre U CKaTue, Terionepeaaya,
TEIJIOBOE  paBHOBeCHe, CMaulBaHUe, KalWUIsIpHbIe  sIBJIeHUs,
HCriapeHue, KOH/IeHCalusl, TIaBJIeHue, KpUCTa/UIA3aLUst



(oTBep/eBaHKE),  KWIIeHHe,  Terionepesaya  (Ter/IONPOBOJAHOCTb,
KOHBEKLMS, U3/TyUeHHe), SIEKTPU3ALKs TeJl, B3aUMOJIEHCTBIE 3apsifioB,
nencTBuYs 3JIeKTpHUYE CKOTO TOKa, KOpOTKOe 3aMbIKaHUe,
B3auMO/IeliCTBYe MarHUTOB, [lefiCTBe MarHUTHOTO T0Jisi Ha TIPOBOJHUK
C TOKOM, 37IeKTPOMarHuTHasi UHAYKI[Ws) TI0 OMMCAHUI0 UX XapaKTepPHbIX
CBOMCTB Y Ha OCHOBE OTbITOB, IeMOHCTPUPYIOIIUX JaHHOe (hu3nuecKoe
sIBJIeHUE;

pacrio3HaBaTh TIPOsiBJieHWe U3y4YeHHbIX (U3UUeCKUX SBAEHUM B
OKpY>KaloIlleM MUpe, B TOM Uuc/ie (pusnueckue siBjieHUsI B TIPUPO/e:
TOBEPXHOCTHOE HaTsDKeHWe U KalWIspHble sIBJIeHUsT B TIPUPOJe,
KpPUCTa//Ibl B TipUpofe, usnydyeHuve CojHIla, 3amep3aHue BOJOEMOB,
Mopckue Opu3bl, oOpa3oBaHMe pPOChl, TyMaHa, UWHesi, CHeTa,
3/IeKTpUUYeCKUe siB/ieHHss B aTrMocdepe, 3/IeKTPUUECTBO >KUBBIX
OpraHM3MOB, MarHUTHOe Tiosie 3em/M, Jpeud MOJI0COB, POJib
MarHuTHOTO MO J/Is KU3HU Ha 3emiie, MOJSIPHOe CUsIHUe, TIPU 3TOM
MepeBoJMTh  TPAKTMYECKYH0 — 3afayy B  y4yeOHyI,  BblAe/ATh
CyLLeCTBEHHbIE CBOWCTBA (MIPU3HAKK) (U3UUECKHX SBJIEHHUI;

OMUCHIBaTh M3yueHHble CBOWCTBa Ten U cbml/lqecme sIBJIEHUS,
WCTO/b3ysi  (u3nueckue BeJWUMHBI (TeMriepaTypa, BHYTPeHHSs
JHeprusi, KOJWUYeCcTBO TerUIOThl, yZe/lbHasi TerIoEMKOCTh BeIleCTBa,
yaenbHasl TeryioTa TUIaB/IeHUs, yAe/bHas TeIuioTa TapooOpa3oBaHus,
yAe/IbHask TeruioTa  CropaHusi TOIUVIMBA, KO3(Q(HLMEHT [10I€3HOTO
JeNCTBUS TeIJIOBOW MalllMHbI, OTHOCUTe/bHasi BIaKHOCTb BO3/yXa,
9/IEKTPUUYECKUM 3apsiJl, CWJa TOKa, »JJeKTpUUeckoe HarpsbkeHue,
COTIPOTHB/IEHWE TIPOBOJHUKA, Y/AelbHOe COIMpPOTUB/IEHHEe BellleCTBa,
paboTa ¥ MOIIIHOCTh 37IEKTPUUYECKOTO TOKA), TIPY OIMHMCAaHWUH TPaBHUIbHO
TPAKTOBaTh (DHU3UUECKU CMBIC/T UCITI0/Ib3YeMbBIX BETMUWH, 0003HaUeHUS
Y eIUHULIbI (H3UUeCKUX BeJIUUWH, HaXO[UTh (hOpPMYJIbI, CBSI3bIBatoOII[1e
JaHHyi0 (U3UUeCcKyr0 BeMUYMHY C APYTMMM BeJIMUMHAMH, CTPOUTH
rpauKy M3yyeHHbIX 3aBUCUMOCTeN (Pr3nueCKUX BeJTMUMH;
XapaKTepu30BaTh CBOMCTBa Tes, (u3uuecKre SIBIeHUs U TPOIeCChl,
WCTI0/1b3Ysl OCHOBHbIE TI0JIO)KEHUST MOJIeKY/IIPHO-KUHETUUeCKOU Teopyuun
CTPOEeHUSI BellleCTBa, MPUHIIUI CyTepIIO3ULIUU 1o/el (Ha KaueCTBeHHOM
YPOBHE), 3aKOH COXpaHeHHWsl 3apsifia, 3akoH OMa [Jisi yuyacTKa Liely,
3akoH [I>xoysnsi—JIeHlla, 3aKOH COXpaHeHWs] 3Hepruu, Mpu 3TOM /laBaThb
CJIOBECHYIO (pOPMY/IMPOBKY 3aKOHA M 3allMChIBaTh €ro MaTeMaTHuueckKoe
BbIDA)KEeHUE;

OOBSICHATH (hU3MUeCKHe TIPOLleCChl U CBOMCTBA TeJ, B TOM UHC/Ie U B
KOHTEKCTe  CUTyalluii  TMPaKTUKOOPUEHTHPOBAHHOTO  XapakTepa:
BBISIB/IATb TIPUUMHHOC/IEICTBEHHBIE CBSI3H, CTPOUTH 00BsiICHEHHe U3 1-2
JIOTUYEeCKUX I1ar0B C OMOpoM Ha 1—2 U3yueHHbIX CBONCTBA (hU3nueCcKUx
siBJIeHWH, (hr3MUYeCKUX 3aKOHOB WM 3aKOHOMEPHOCTel;

pelllaTh pacuéTHble 3aflaud B 2—3 [AeWCTBUS, UCIOJb3ys 3aKOHbI U
dbopMyiibl, CBsi3bIBarOIMe (hH3UUeCcKre BeJIMUMHBI: Ha OCHOBe aHa/Iu3a
yCJIOBUSI 33/laud 3alliChbiBaTh KpPaTKOe YCIOBUe, BbISIB/SATH HEN0CTAaTOK
JNAHHBIX I PpelleHust 3ajaud, BbIOWpaTh 3aKOHbI U (POPMYIIBI,
HeoOXoZiMble [jiss e€ pellleHus], MPOBOAWTbL pPacuyéThbl W CPaBHUBATh
MojiyueHHOe 3HaueHWe (PU3NUeCKOM BeIUUYMHbl C U3BEeCTHBIMU
JNaHHBIMU;

pacIio3HaBaTh TIPO0OeMBI, KOTOpble MOXXHO PeIlWTh TIPH TIOMOIIH
(bur3MUeCcKUX MeTO/I0B, MCIIO/b3Ysl OMUCAHUe WCC/e/J0BaHus, BbIJe/NsITh



TIpoBepsieMoe TIPe/ITIoNIOKeHWe, OLleHUBaTh TIPaBUILHOCTh TOpPsiKa
TIPOBe/IeHHsI UCCJIeZIOBaHUS, /lefiaTh BbIBO/bI;

TIPOBOJIUTh ONBITBI 110 HaO/MofeHN0 (U3NUECKUX —SBI€HUN WU
bu3MUecKux CBOWCTB Tes (KanwisipHble $IB/IeHHs, 3aBUCUMOCTh
JaBJIeHHsI BO3/lyXa OT ero o0bnéMa, TemriepaTypbl, CKOPOCTH TIpoijecca
OCThIBAaHUSI M HarpeBaHUs TIPU M3IyUeHHWH OT I[BeTa WU3ydatoljei
(mornomjaroiieii) MOBEPXHOCTH, CKOPOCTb MCMapeHusi BOJbI  OT
TeMIiepaTypbl KUJAKOCTU U TIJION[AZi €€ TIOBePXHOCTH, 3/1eKTpu3aliusi
Tel W B3auUMO/IeliCTBUe 3/IeKTPUUECKUX 3apsifioB, B3aUMOJeNCTBHe
MOCTOSIHHBIX MarHWTOB, BU3ya/iM3aliisi MarHUTHBIX T0JIel MOCTOSTHHBIX
MarHuTOB, JEeWCTBUS MarHUTHOTO TIO/si Ha TIPOBOJHUK C TOKOM,
CBOMCTBa 3/IeKTPOMAarHWTa, CBOWCTBA 3/71eKTPOABUTATe/Isl TIOCTOSTHHOTO
TOKa): (opMy/nrpoBaTh IIpOBepsieMble TIPEATIO/IOKEHHsS, COOHpaTh
YCTaHOBKY 13 MPe/JIOKEHHOT0 000pyZi0BaHMsI, OTTMChIBAaTh X0/, OMbITa U
dhopMy/IMpOBaTh BBIBO/IbI;

BBLITIOJIHATD ~ TIPSIMble  U3MepeHUusi TemIlepaTypbl, OTHOCUTeJbHON
BI@XHOCTU BO3/lyXa, CU/bl TOKa, HArpsDKeHUsi C UCIO0Ib30BaHUEM
aHaJIOTOBBIX TIPUOOPOB U JAaTUHMKOB (PU3HMUECKUX BeTMUMH, CPaBHUBATh
pe3y/ibTaTbl ~ W3MEpeHWd C  YUéTOM  3aJaHHOM  abCOJIFOTHOU
TIOTPEITHOCTY;

TIPOBOZIUTH UCC/IeZIOBaHUE 3aBUCUMOCTH OZIHOU (hr3uUecKol BeTMUUHbI
OT Jpyroii C WCIO/Ib30BaHUEM TIPSIMbIX H3MepeHuil (3aBUCUMOCTh
COTIPOTUBJ/IEHUS] TIPOBOJIHMKA OT €ro JJIWHbI, TUIOIIA[A TOTepeuHOro
CeueHus] U YJieNTbHOTO COTPOTHB/EHUSI BelljeCTBa TPOBOJHUKA, CHUJIbI
TOKa, WAYIEro uepe3 TPOBOJHUK, OT HarpsbKeHWs Ha TPOBOJHUKE,
vccneloBaHre T10C/eloBaTeTbHOTO U Tlapa/yie/lbHOTO COeMHeHU
TIPOBOJIHUKOB): TIAaHUPOBaTh HCC/Ie[loOBaHKe, COOMpaTh YCTAHOBKY U
BBITIO/IHSATD M3MEPEeHWs], Ciefyst TIPEJIOKEHHOMY TUIaHy, GUKCHPOBATH
pe3y/bTaThl TIOyYeHHON 3aBUCHMOCTH B BHe TaO/WI[ M rpadHKoOB,
JleniaTh BBIBO/IbI TI0 pe3y/ibTaTaM UCC/Ie[JOBaHuS;

TIPOBOZIUTh KOCBEHHbIEe U3MepeHUs: (PU3nuecKux BeUurH (yenbHast
TETUIOEMKOCTb BeIl[eCTBa, COIPOTHB/IEHHWE TIPOBOJHUKA, pabora u
MOII[HOCTh 3/IEKTPUUECKOTO TOKA): IJIaHUPOBaTh U3MepeHus, COOHUpaTh
JKCTIePUMeHTaTbHYI0 YCTaHOBKY, C/eflys Tpe/JIo)KeHHON WHCTPYKIIWH,
Y BBIUUC/IATH 3HaUeHHe BeJTMUUHbI;

coO/mofaTh  TIpaBW/Ia TeXHUKW 0Oe3omacHocTd Tipy pabore ¢
naboparopHbIM 060pyI0BaHIEM;

XapaKTepU30BaTh TPUHIMIBI JeMCTBUS H3yUEHHBIX IPUOOPOB U
TeXHUUECKUX YCTPOMCTB C OIOPOM Ha WX OMUcCaHUs (B TOM 4YMCIIE:
CHCTeMa OTOIUIEHHUsI IOMOB, TUTDOMETD, MapoBas TypOuHa, amrepmeTp,
BOJILTMETP, CUETUMK 3/IEKTPUUECKON SHEPTUH, 3/1IeKTPOOCBETUTe/bHbIe
TIpuOOpHI, HarpeBare/bHbIe 3JIEKTPOTTPUOOPHI (mpuMephI),
3/IEKTPUYECKUE TPE/JOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBUTATETb
MOCTOSIHHOTO TOKAa), WCIIO/b3ys 3HaHUSI O CBOMCTBaX (PU3HMUeCKUX
ABJIEHUM 1 HeobXouMbIe (hr3nUeCcKre 3aKOHOMEPHOCTH;

pacrio3HaBaTh TIPOCTble TeXHUUEeCKHe YCTPOWMCTBAa W U3MepHUTe/bHbie
npubOpbl TI0 CXeMaM M CXeMaTHMUHbIM DPHUCYHKaM (JKUAKOCTHBIN
TePMOMETp, TeEPMOC, TICUXPOMETP, TUTPOMETD, ABUTaTe/lb BHYTPEHHEro
CTOpaHUs, 37eKTPOCKOII, Pe0CTaT), COCTaB/sATh CXeMbl 3/IeKTPHUUeCKUX
1ereli C TIOCTeOBaTe/IbHBIM W Tapajule/lbHbIM — COeJJMHeHHeM
9JIEMEHTOB,  pa3/dyasi  yCAOBHble  00O3HaueHWs]  3/IeMEeHTOB



3JIEKTPAYECKUX LIeTew;

® [pPUBOAUTL TpUMepbl (HAaXoAWTb HHGOPMALIUID O TpUMepax)
MPaKTUUYEeCKOTO MCII0/Ib30BaHUsl (MU3MUEeCKUX 3HAHUM B TMOBCEJHEBHOM
JKU3HU J171s1 o0ecrieueHWs: 6e30MacHOCTH TPH oOpaltieHny ¢ ripubopaMu
1 TeXHUUECKUMM YCTPOHCTBAMMU, COXPAHEHUS 3[J0POBbsI U COO/MIOEHMs
HOPM 5KOJIOTMUYECKOT'0 ITOBe/IEHUS B OKPY>Karoller cpefe;

® OCYWIECTB/IATh TIOMCK MH(OpPMaUuu  (HU3NUECKOTO CofepXKaHusi B
VHTepHeTe, Ha OCHOBE WMEIOLIUXCSA 3HAHUHA W TYTEM CpaBHEHUS
JIOTIONIHUTE/IbHBIX ~ UCTOYHUKOB  BBIAE/IATH MH(OPMAILIMIO, KOTOpast
SIBJISIETCSI TIPOTUBOPEUUBOM UJTU MOXKET OBITh HE/[0CTOBEPHOW;

® LCTOMb30BaTh TIPYM  BBIMIOJIHEHUH  y4eOHBbIX  3a/laHUH  HaAyudHO-
TIOMY/ISIPHYIO  JIATEPATypy (DU3UUECKOTO COME€P)KaHMsl, CITPaBOUHbIE
MaTepuasbl, pecypchl ceTd VIHTepHeT, BAaZieTb IMPUEMaMU
KOHCTIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHus WH(POPMAI[UM W3 OJHOM
3HAKOBOM CHCTEMBI B [IPYTYIO;

® (Co03/1aBaTb COOCTBEHHbIE MUCHbMEHHBIE U KpaTKHe YCTHbIE COOOIeHHMS,
000011 MHGOPMALIMI0O W3 HECKOJbKHUX MCTOUHHUKOB (H3UUECKOr0o
COJEPKaHWs, B TOM 4YHCTIe ny6J1Hqu TMIPe/ICTaB/IATh  Pe3y/IbTaThl
MPOEKTHOM WM  UCCJIE[OBATeIbCKOK  JIeATE/IbHOCTH, TPU  9TOM
IPaMOTHO HCIIO/Ib30BaTh HW3YUYeHHbIM TOHATHUMHBLIM armapar Kypca
(U3MKH, COMPOBOX/IAaTh BLICTYIIJIEHHE TIPe3eHTal[1el;

® [IpY BBIMOJHEHUH yUeOHBbIX TPOEKTOB W WCC/Ie[N0BaHUM (DU3NUeCKUX
MPOLIECCOB pacrpefieisiTh 0053aHHOCTH B TPyIIe B COOTBETCTBUM C
MIOCTAB/IEHHLIMM 3a/lauyaMH, C/IE[UTh 3a BBITOJHEHHEM II/IaHa JefCTBUl
1 KOPPEKTUPOBATh €ro, aJeKBaTHO OL|€HWBATh COOCTBEHHBLIM BK/aj B
JeSITe/IbHOCTD TPYIIIIB, BBICTPAMBaTh KOMMYHHKaTUBHOE
B3aMO/IEMCTBYE, MPOSIB/IsIs TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K koHIly oOyueHuss B 9 K/iacce TpegMeTHble pe3y/lbTaThl Ha 0a30BOM

ypOBHe JIO/DKHBI OTPaXkaTb C(HOPMUPOBAHHOCTh Y oquammHXCH YMEHUM:

WCMO/Ib30BaTh TIOHSTHS: CHUCTEMa OTCuéTa, MaTepHhajibHas TOUKa,
TPaeKTOpHS, OTHOCHUTEJIbHOCTh MeXaHUuyeCKoro JIBIDKEHUS],
nedopmarius (yrpyrasi, rjacThyeckasi), TpeHHe, L[eHTPOCTPeMHUTETbHOe
YCKOpeHHe, HeBeCOMOCTb U TEeperpys3Ku, LIEHTP TSHKeCTH, abCOJTFOTHO
TBEpZIOE Telo, IIeHTP TSDPKeCTM TBEPAOrO Tejla, paBHOBECHe,
MeXaHWueCKrie KojebaHWs M BOJHBI, 3BYK, MHGPA3ByK U Y/IbTPA3BYK,
5/IEKTPOMAarHUTHbIE BOJIHBI, IIIKaja 3/71€KTPOMArHUTHBIX BOJH, CBET,
OMM30PYKOCTh W /1abHO30PKOCTb,  CIEKTPbl ~ WMCIYCKAaHUST U
TMor/IolleHus, anbda, 0eTa- ¥ raMMa-W3/1yuyeHUs, W30TOIbl, sepHast
SHEPreTHKa;

® pasMuarh ABJeHUs (PaBHOMEPHOE U HEPABHOMEPHOE MpSMOJIMHEeRHOe
JBIDKEHHE, PAaBHOYCKOPEHHOe MPSIMOJIMHeHHOe OBM)KeHHe, CBOOOJHOe
najieHde  Tej,  paBHOMEPHOe  JBIDKEHHWe TI0  OKPY>KHOCTH,
B3aMMO/IEMCTBHME  TeJ, peakTUBHOE [BIKEeHWe, KojiebaTesbHOe
JBIDKeHWe (3aTyxawllue W BbIHY)KIEHHble Koje0aHus), pe30HaHC,
BOJIHOBOE JBIDKEHUe, OTpakeHHe 3BYKa, TIPSIMOJTUHEMHOE
pacrpocTpaHeHWe, OTpaKeHWe M IIpeJIOM/IeHHe CBeTa, I10JIHOe
BHYTpPEHHee OTpa)keHHe CBeTa, pa3/ioKeHue 0esioro cBeTa B CIIEKTP U
C/IOKEHHWEe CIeKTPaJbHBIX IIBETOB, [AWCIIEPCUSl CBeTa, eCTeCTBEeHHas
PaJJM0aKTUBHOCTb, BO3HUKHOBEHHE JIMHeHUaToro CIIeKTpa W3/TyueHHsl)
M0 OIMMCAHWI0 MX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JeMOHCTPHUPYIOIIUX JJaHHOEe (hU3HUUeCKOoe sSIBJIeHUE,;



pacro3HaBaTh MPOSIBJIEHWE M3YYeHHbIX (U3UUECKUX SBIEHUM B
OKpyXKarolieM Mupe (B TOM uucie (U3NUeCKue sB/IeHUs B TMPUPOJE:
MPWIMBBI W OT/IMBBI, [BWKeHUWe T1ulaHeT COTHEUHOM CHUCTEMB,
pPEeakTMBHOEe [BWXKEHHE JKMBBIX OpraHW3MOB, BOCIpHUATHE 3BYKOB
JKABOTHBIMHM, 3eMJIeTPSICeHHEe, CeMCMUYecKhe BOJIHBI, LIyHaMH, 3XO,
I[BETa TeJI, ONTHUeCKUe SIBIeHUsI B TIPUPO/e, OUoiornyeckoe JeicTBre
BUJJMMOIO, yAbTPa(UONIeTOBOIO W  PEHTTeHOBCKOTO  W3J/yYeHUH,
eCTeCTBeHHbIM  paJJMOAKTUBHBIM  ()OH,  KOCMHUECKHe  JIyuH,
pafIMOaKTUBHOE W3/lydeHWe TPUPOAHBIX MWHEpasaoB, [leHCTBHe
Pa/IMOaKTUBHBIX M3/yYeHUM Ha OpraHvM3M 4YeyioBeKa), MNpU 3TOM
MepeBOJAUTb  TMPAKTUUeCKyl 3aZiady B yueOHyIO,  BBIJe/IATh
CyllleCTBeHHbIe CBOWCTBA (MPU3HAKKU) (PU3UUYEeCKUX SIBJIEHUN;
OMUCHIBaTh M3yUeHHble CBOWCTBA Tel U (U3MYEeCKHe SBJIeHWS,
VICTI0/Ib3YSl (PU3UYeCKre Be/TMUYMHBI (CpeJHsIE U MICHOBEHHasi CKOPOCTh
Tesia NpY HepaBHOMEPHOM [IBW)KEHUH, YCKOPeHHe, repeMellieHne, MyTh,
yIJioBasi CKOPOCTb, CWJIa TPEHWs, CWIa YIPYTrOCTH, CWIA TKeCTH,
yCKOpeHWe CBOOOAHOTO TajieHUs], BeC Tejla, UMIIYJIbC Teja, UMITY/IbC
CWIbl, MexaHWYecKasi paboTa ¥ MOILHOCTb, TMOTeHLHa/lbHasi SHePrus
Tesa, TOAHATOTO HaJ NMOBEPXHOCTBIO 3eMJ/IM, MOTeHLMalbHasi SHEeprus
CKaToM TIPY)KUHBI, KUHETUYeCKasi SHeprus, TIO/Has MexaHWuyecKas
SHEprusi, Tepuo], U 4YactoTa KoyiebaHWM, AJIMHA BOJIHBI, TPOMKOCTH
3ByKa M BbICOTA TOHA, CKOPOCTb CBETa, IIOKa3arejab IpeoM/IeHUs
cpefibl), MPY OIMCAHWWA TMPAaBWIBHO TPaKTOBaTh (PU3UUECKHUH CMBIC/
WCTIO/Ib3yeMbIX BEeJIMUMH, O0O3HAUeHUsi U e[IUHUIbl  (PU3HUeCKUX
Be/IMYMH, HaxXOAWUTb (POPMYJIbI, CBSI3bIBAOLIME JAHHYIO (DU3MYECKYHO
BEeJIMUMHY C [JPYIMMHU BeJWUMHAMH, CTPOUTb TpayKu H3yUYEHHBIX
3aBUCMMOCTeMN (PH3UUeCKHX BEJTUUWH;

XapaKTepyu30BaTb CBOUCTBA Tes, (M3UUeCKre SBIeHUS U TPOLeCChI,
VICTTI0/Ib3Y$1 3aKOH COXPaHEHUsl SHePryu, 3aKOH BCEMUPHOIO TATOTEHUS,
TIPUHLMI CyTEepPIIO3ULIMM CUJ, TIPUHLIMI OTHOCUTeNIbHOCTU ['anues,
3aKOHbI HbIOTOHA, 3aKOH COXpaHEeHMUs! UMITY/IbCa, 3aKOHbI OTPa’KeHUs U
TIpeJIOMJIEHUs] CBeTa, 3aKOHbl COXpaHEeHWsl 3apsiZloBOr0 M MacCOBOIO
yhces TpU SANepHbIX peakUusx, MpPU 3TOM [laBaTb CJOBECHYHO
(OpMYJIMPOBKY 3aKOHA U 3alMChIBATH €0 MaTeMaTUueCKOoe BhIDa)KeHHUE;
00BSCHATHL (pU3MUeCKre TMpOoLeCcChl U CBOMCTBA Te, B TOM UKC/e U B
KOHTEKCTe  CHATyalliii  MPaKTUKOOPUEHTHPOBAHHOIO  XapakTepa:
BBISIB/ISITH TIPUUMHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH OOBsICHEHUe U3 2—
3 JIOTMUeCKMX 1IaroB C OMNOpOd Ha 2-3 U3yUeHHbIX CBOMCTBA
(Y3nUeCcKUX SBIeHUH, (PU3HUeCKUX 3aKOHOB W/ 3aKOHOMEPHOCTe;
peliaTb pacuéTHble 3ajaud (onMparolyecss Ha cucteMy w3 2-3
yPaBHEHWM), WCIIO/Mb3yS 3aKOHbI U (OPMYJbI,  CBSI3bIBArOLLIHE
(¢Y3nuecKre BeJMUMHBI: Ha OCHOBe aHajau3a YC/IOBUSL —3aZlauu
3aMychblBaTh  KpaTKOe yC/IOBHUe, BBISBISATH  HeNOCTAaroLyde WU
M30bITOUHbIE JaHHBIE, BHIOMpATh 3aKOHBI U (HOPMYJbI, HEOOXOoAUMbIe
JUIsl pelleHusi, MPOBOJWTb pPAaCUéTbl W OLIeHUBAaTh pEeaTMCTUYHOCTb
TM0JIyYeHHOT 0 3HaueHMs1 (PU31uUeCKOr BeJIMUMHBI;

pacrio3HaBatb TPO0/eMbl, KOTOPble MOXHO PpeIIUTb TIPU TIOMOILH
(pM3UUeCKMX MEeTOJ0B, WCIIO/b3Ysl ONKCAHUe MCCIeJOBaHUs, BbIJENSITh
TpoBepsieMOe TIPeAIo/IOKeHWe, OLIeHUBAaTh IPaBU/IBHOCTh TMOPsJKa
MPOBeJleHHsT MCC/Ie[JOBaHusl, [ieflaTb BBbIBOJbI, HWHTEPIPETHPOBATH
pe3y/ibTaThl Hab/MIOAEeHUH U OTIBITOB;



TIPOBOJIUTh ONBITBI 110 HaO/MofeHN0 (U3UUECKUX SIBIEHUN  WITH
(Y3UUeCKUX CBOMCTB TeJ (M3yueHre BTOPOro 3akoHa HbrOTOHa, 3akOHa
COXpaHeHHsl SHePruM, 3aBUCUMOCTh Tepuoja KojebaHuil TIpy>KUHHOTO
MasiTHMKA OT MacChl I'Py3a U XKECTKOCTU MPY>KUHbI U HE3aBUCUMOCTb OT
aMIUTUTYAbl MaJbIX KojneOaHul, TPsSMOJIMHeHOe pacrpoCcTpaHeHre
CBeTa, pa3/iokeHWe 0eslOro CBeTa B CIEKTP, U3y4yeHUe CBOWCTB
n300pakeHUs B TJIOCKOM 3epKajie U CBOMCTB U300pakeHUs rpeMeTa B
cobuparorneii MH3e, HabOJIIOeHNe CTUIOIIHBIX U TMHEHYaThIX CIIEKTPOB
W3/TyUYeHHs): CaMOCTOSITeJIbHO COOMpaTh YCTAaHOBKY W3 W30LITOUHOTO
Habopa 00o0pynoOBaHUs, OMUCHIBATH XO[ OIbITA U €ro pe3yJbTarThl,
dhopMy/IpOBaTh BBIBO/IbI;

MIPOBOJIUTh TP HEOOXOAWMOCTH CEpPHI0 TPSMBIX H3MEPeHMUH,
omnpejiesisis CpefHee 3HAueHWe W3MepsieMOW Be/JUurHbl ((hOKyCcHOe
paccTosiHie cobuparorie JIMH3bI), 000CHOBBIBaTH BLIOOP criocoba
n3MepeHust (M3MepUTeIbHOTO TIpUOopa);

MPOBOJUTh UCC/e0BaHUE 3aBUCUMOCTeN (U3NUYECKHUX BeJUUYUH C
WCI0/Ib30BaHUEM TMPSMbIX U3MepeHUl (3aBUCUMOCTD IyTH OT BpeMeHH!
NPy paBHOYCKOPEHHOM JBIKeHUU Oe3 Haua/sbHOW CKOPOCTH, Tepuoja
KojiebaHHii MaTeMaTHueCKOTO0 MasiTHHUKA OT JIJTWHBI HUTH, 3aBUCHUMOCTH
yI/la OTpa)kKeHHWsl CBeTa OT yIvia TafleHusl U yIJia TpejioMJIeHus OT yryia
najieHusi): TUIAaHWUPOBaTh WCC/Ie/OBaHKe, CAMOCTOSITEJIbHO COOUpaTh
YCTAaHOBKY, (UKCHUPOBATh pe3y/bTaThl TIOJIydeHHOW 3aBUCHMOCTHU
bH3NUeCKUX BeIMUWH B BUZe Tabmuil U TpadyKoOB, [lefaTh BLIBOJBI T10
pe3y/ibTaTaM UCC/ieJ0OBaHMUS;

TIPOBOZIUTh KOCBEHHble U3MepeHUs (PU3NUeCKUX BeIUUUH (CpefHsis
CKOPOCTb M YCKOpeHHe Teja TMpHd paBHOYCKOPEHHOM [BW)XEHHH,
yCKOpeHre CBOOOAHOTO TiafieHHsI, )KECTKOCTh TMPY>KUHBI, KO3 UITEeHT
TPEHUs] CKOJb)KeHUsl, MeXaHuueckass paboTta ¥ MOIHOCTb, YacTOTa U
nepuos; KonebaHUN MareMaTWUUeCKOro W TIPY’KUHHOTO MAasiTHUKOB,
ONTHUeCKass Cuia coOuparoieil J/uH3bl, paZMO0aKTUBHBINA (OH):
TUIAHUPOBATh U3MepeHUs], COOMpaTh YKCIIEPUMEHTAIbHYI0 YCTaHOBKY U
BLITIOJIHATL ~ U3MePeHus, C/iefys Tpe[oKeHHOW  WHCTPYKLIUU,
BLIUUC/IATh 3HAueHWe BeJMUMHbl UM aHa/JW3UpOBaTh IO/yUeHHbIe
pe3y/bTaThl C YYETOM 3a/laHHOU MOTPeIIHOCTH U3MepeHuH;

cobmofjaTh  TIpaBU/la TeXHUKW Oe3omacHOCcTM 1ipu  pabore c
naboparopHbIM 060pyZI0BaHIEM;

pa3nuuaTh OCHOBHbIE TIPU3HAKU W3yUeHHbIX (U3MUEeCKUX Mojesiei:
MarepuasbHasi TOUKa, abCOMIOTHO TBEPOe Tesi0, TOUeUHBIM HMCTOUHUK
CBeTa, JIyu, TOHKas JMH3a, MJlaHeTapHas Mojeslb aTroMa, HYK/JIOHHas
MO/ie/ib aTOMHOTO $1Pa;

XapaKTepU30BaTh TPUHIUIBI JeMCTBUS H3yUEHHBIX IPUOOPOB U
TeXHUUECKUX YCTPOMCTB C OIOPOM Ha WX OMUCaHUs (B TOM 4YMCIIE:
CTIUZIOMETp, [JaTUMKHU TIOJI0XKEeHUs, paCCTOSTHUSI U YCKODeHMsl, paKeTa,
9XO0JIOT, OUKM, T[IepUCKOM, oToarrmnapar, ONTUYeCKUe CBeTOBO/bI,
CTeKTPOCKOI, [103UMeTp, Kamepa BuibCcoHa), WCIOJb3ys 3HAHUS O
CBOMCTBAaXx (U3NUECKUX SBJAeHUWA U Heobxogumble (usnueckue

3dKOHOMEPHOCTH;
HCII0/Ib30BATh CXeMBI n CXeMdTHU4YHbIe PUCYHKHU N3YyUYEHHbIX
TexXHHu4eCK1UX YCTPOHUCTB, HN3MepUTEIbHbIX HPI/I6OPOB nu

TEXHOJIOTUUECKUX TIpOLECCOB IIpHU pelIeHrun yq66HO-HpaKTquCKHX
3aJd4, OIITUYECKHE CXeMbI OJ/Id ITOCTPOEHUSA H306pa)KEHHﬁ B IIJTIOCKOM



3epKaJjie U cobuparolel JuH3e;

NMPUBOJUTh TMpUMephbl  (HAaXOAWTh HHGOPMALIMI0O O TMpUMepax)
MPaKTUUYEeCKOTO MCII0/Ib30BaHUsl (MU3MUEeCKUX 3HAHUM B TMOBCEJHEBHOM
JKU3HU J171s1 o0ecrieueHWs: 6e30MacHOCTH TPH oOpaltieHny ¢ ripubopaMu
1 TeXHUUECKUMM YCTPOHCTBAMMU, COXPAHEHUS 3[J0POBbsI U COO/MIOEHMs
HOPM 3KOJIOTUUECKOTO TIOBe/IEHHsI B OKPY>KaloIIler cpefe;
OCYIL[eCTB/IAThL TOMCK HHGOpMalMi (PU3NUUECKOTO COJep)KaHHUsS B
VIHTepHeTe, CaMOCTOSITe/IbHO (OPMY/IMpYsl  TOMCKOBBIM  3arpoc,
HaXOAUTb  TyTU  ONpeZe/eHuss  JOCTOBEPHOCTH  IO/yuYeHHOMH
WH(POPMAI[MM Ha OCHOBE WMEOIUXCS 3HAHWM M IOTOTHUTEIbHBIX
HCTOUHUKOB;

WCMO/Mb30BaTh TP BBLITIOJIHEHUW  yueOHbIX  3a/laHUi  HayuyHO-
TIOTY/ISIPHYIO  JIATEPATypy (DU3UUECKOTO COZE€P)KaHMsl, CITPaBOUHbIE
MaTepuasbl, pecypchl ceTd VIHTepHeT, BiaZieTb TMPUEMaMU
KOHCTIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHus WH(POPMAI[UM W3 OJHOM
3HAKOBOM CHCTEMBI B [IPYTYIO;

C03JaBaTh COOCTBEHHbIE MTMCbMEHHbBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
HHg)opmauHH 13 HECKOTbKMX HCTOUYHHMKOB (DHM3MUECKOTO COJeprKaHMs,
MyOJTUUHO TIPe/ICTaBISTh pe3y/bTaThl MIPOEKTHOM Wu
UCC/Ie[IOBaTeIbCKOW IeATeTbHOCTH, TIPU 3TOM I'PaMOTHO HCIIO/h30BaTh
W3yUeHHBbIM TIOHATUMHBIM armapar M3y4yaeMoro paszesa ngHKH u
COTPOBOXKZATh BBICTYTIEHUE TIPE3eHTAliel C YYETOM 0COOEHHOCTel
ayZIUTOPUM CBEPCTHUKOB.



TEMATNYECKOE IVIAHUPOBAHUE

7 KITACC
Ko/sinyecTBo yacoB
No HaunmeHoBaHue pa3jeioB K - JneKkTpoHHbIe (H(pOBEHIe)
n/m| MU TeM IPOrpamMMbl Bcero OHTPO/IBHBIE PaKTHIecKue obpa3oBare/ibHbIe pecypChl
padoThI padoThI
Pazgen 1. dusukKa U eé posib B IO3HAHMH OKPY)KAKLero Mmupa
bubmoreka [JOK
1.1 | Pusmka - Hayka o MpHpoAe 2 https://m.edsoo.ru/7f416194
bubmmoreka [JOK
1.2 | (usMuecKHe BeHIHHbI 2 . https://m.edso0.ru/7f416194
13 EcTecTBeHHOHayYHbIM 7 1 bubmoreka [JOK
) MeTOJ, IO3HaHUS https://m.edsoo.ru/7f416194
Wrtoro no pasgeny 6
Paszpen 2. [lepBoHavya/ibHbIE CBe/leHUsI 0 CTPOEHHH BellecTBa
bubmioreka [IOK
2.1 | Crpoene perectsa L https://m.edsoo.ru/7f416194
BIDKEHHe U
2.2 iaI/IMO eMCTBHE YaCTH 2 1 Bubmaoreka LIOK
' A H https://m.eds00.ru/7f416194
BellleCTBa
23 ArperarHble COCTOSIHUS 9 Bubnuoreka LJOK
) BellleCTBa https://m.edsoo.ru/7f416194
Uroro 110 pasgeny 5
Paspen 3. /IB>keHHe U B3aMMOJieliCTBHE TeJl
bubmoreka [JOK
3.1 Mexarieckoe /iBikerHe 3 https://m.edsoo.ru/7f416194
3.2 Wuepiius, Macca, 4 1 bubsmoreka [TOK




IJIOTHOCTh https://m.edsoo.1u/7f416194
bubmoreka [JOK
3.3 | Cowna. Bugpt cun 14 https://m.edsoo.ru/7f416194
Wtoro 1o pasgeny 21

Paspen 4. JlaBnieHue TBEPABIX TeJl, )KUAKOCTeH U ra3oB

[MaBnenue. [Tepegaua

41 JlaBIeHUs TBEPABIMU 3 bub6moreka [JOK
) TeJaMHU, KUIKOCTAMU U https://m.edsoo.ru/7f416194
rasamu
bubmoreka [JOK
4.2 HaBerye KU/KOCTH > https://m.edsoo.ru/7f416194
bubmoreka [JOK
4.3 ATmoChepHOe JaBnenne 6 https://m.edsoo.ru/7f416194
eifcTBUe oC asa
) Py https://m.edsoo.ru/7f416194
Tesi0
Wroro no pasgeny 21

Pa3pgen 5. PaboTa ¥ MOIIHOCTB. JHEprus

51 | Pa6ora 1 MOUIHOCTb 3 Effﬁ;ffog%mm
5.2 [TpoCThbie MeXaHU3MBI 5 }]?_t;in ;//I;T,:gsaogg%fmm%
5.3 MexaHuueckas SHeprus 4 gﬁ;ﬁ:ﬁgg}gmmm‘l
Wtoro 1o pasgeny 12
PesepBHOe BpeMst 3




OBIIEE KOJIMYECTBO YACOB
[10 [TIPOI'PAMME

68

12




8 KVIIACC

HaumeHoBaHue KosinyecTBO yacos
Ne A3TE/I0B 1 TeM K o OnekTpoHHbIe (1{u¢poBbIe)
wn | PBA Beero OHTPOJILHbIE paKTH4YecKue oGpazoBaTebHbIE PECYPChI
NporpamMmsl paboThI paboThI
Pazgen 1. TeniioBble sAB/IeHUA
11 CTpoeHue U CBOMCTBa v bubmoreka LJOK
) BellleCcTBa https://m.edsoo.ru/7f4181ce
bubmoreka [JOK
1.2 TeroBeie IPOLIeCCEI 21 1 5 hitps://m.edsoo.ru/74181ce
Wtoro no pasgeny 28
Paszgen 2. DeKTprueckre U MarHUTHbIE SIBJ1€HUSA
OeKTpuuecKue
21 3apsbl. 3apshKeHHbIe v 1 bubnoreka [JOK
) Tesna U ux https://m.edsoo.ru/7f4181ce
B3aMMO/IeICTBUE
29 [TocTostHHBIN 20 1 7 bubmoreka [JOK
) 3/IeKTpUUe CKUH TOK https://m.edsoo.ru/7f4181ce
bubmoreka [JOK
2.3 MarHuTHBIe AB/IeHUs 6 1 1.5 hitps://m.edsoo.rw/7f4181ce
24 DJIEKTPOMAarHuTHas 4 bubmoreka [JOK
) WHYKLHS https://m.edsoo.ru/7f4181ce
Wtoro no pasgeny 37
Pe3epBHoe Bpems 3
OBIIEE KOJIMYECTBO 68 3 145

YACOB I10 [TPOI'PAMME




9 KVIIACC

HaumMeHoBanue KosinyecTBO yacos
Ne A3TE/I0B 1 TeM K o OnekTpoHHbIe (1{u¢poBbIe)
wn | PBA Beero OHTPOJILHbIE paKTH4YecKue oGpazoBaTebHbIE PECYPChI
NporpamMmsl paboThI paboThI
Pazgen 1. MexaHnueckue siBJIeHHUA
MexaHuyueckoe
bubmoteka [JOK
11 ABIDKEHHE 1 CTIOCOOE! 10 1 https://m.edsoo.ru/7f41a4a6
€ro OMUCaHUsI
. bubmoreka [JOK
1.2 B3aumozencraue en 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmoreka [JOK
1.3 3aKOHBI COXPAHEHMS! 10 3 https://m.edsoo.ru/7f41a4a6
Wroro no pasgeny 40
Pa3pen 2. MexaHnuecKue Koe0aHUsA ¥ BOJTHBI
21 MexaHuueckue v 3 bubmoreka [JOK
) Kosie0aHUs https://m.edsoo.ru/7f41a4a6
29 MexaHuueckye BOHBI. 8 1 3 Bubmoreka LIOK
) 3BYK https://m.edsoo.ru/7f41a4a6
WToro 110 pasgeny 15
Pazgen 3. Ds1ieKTpoOMarHuTHOE 10J1e ¥ 3/IEKTPOMarHUTHbIE BOJIHbI
ONeKTpOMarHuTHoe
31 rosie U 6 ’ bubmoteka [JOK
) 3/1IeKTPOMarHUTHbIe https://m.edsoo.ru/7f41a4a6
BOJTHbI
Wrtoro o pasgeny 6




Pazgen 4. CBeTOBBIC AB/I€HHUSA

41 3aKOHBI 6 7 bubmoreka [JOK
) pacrpoCcTpaHeHus CBeTa https://m.edsoo.ru/7f41a4a6
40 JIuH3EI U ONITUYeCKHe 6 3 Bubnmoreka LIOK
) npubopkI https://m.edsoo.ru/7f41a4a6
43 PasnoxxeHue 6eoro 3 7 bubmoreka [JOK
) CBeTa B CIEKTP https://m.edsoo.ru/7f41a4a6
Utoro 110 pasgeny 15
Pazgen 5. KBaHTOBbIE sIB/IEHUSA
Ncnyckanuve u
5.1 HOFJ‘I}(])H_IEHI/IE cBeTa 4 1 Bubmioreka HOK
) https://m.edsoo.ru/7f41a4a6
aTOMOM
5.9 CtpoeHure aTOMHOIO 6 1 bubmoreka [JOK
] sapa https://m.edsoo.ru/7f41a4a6
bubmoreka [JOK
5.3 SljnepHble peakiyu 7 1 https://m.edsoo.ru/7f41a4a6
Wroro no pasgeny 17
Pa3pgesn 6. IToBTopuTe /1bHO-0000IAIOIIHI MOAY/Ib
[ToBTOpEHUE U
6.1 0606111eHNEe 9 7 bubmoreka [JOK
' cofepkaHus Kypca https://m.edsoo.ru/7f41a4a6
dbusukuy 3a 7-9 Knacc
Wtoro no pasgeny 9
OBIIEE KOJIMYECTBO 102 27

YACOB I10 [TPOI'PAMME







IIOYPOYHOE IVIAHUPOBAHHWE
7 KVIIACC

No

n
/

Tema ypoka

Ko/smnuecTBO yacos

KonTponbHbIe

Bcero
padoThI

IIpakTHYecKue
PadoTHI

Jdara
HU3y4eHUs

J/IEKTPOHHbIE

nudpoBbIe
oOpa3oBaTe/ibHbIe

pecypchbl

®usrKa — Hayka 0
ripupoze. fABneHus
rpupozbl. Pusnueckue
SIBJICHUS

MEXBHI/I‘—IECKI/IE, TeIlJIOBhIe,
3JIEKTpuUyeckue,
MdIrHuTHbIEe, CBeTOBbIE,
3BYKOBEIE ABJI€HUA

dusnuecKre BeJTMUUHBI U
WX U3MepeHue

Ypok-uccieoBaHue
"V3mMepeHue TeMIieparypsbl
TIPU TIOMOLLU JKUJIKOCTHOT'O
TepMOMeTpa U JaTuuKa
TeMneparypsl"”

Kak ¢u3vka u fpyrue
ecTeCTBeHHbIe HayKH
W3y4aroT MPUPOAY.
EcTecTBeHHOHayYHbIM
MeTO/| TI03HaHUSI.
Ornvcanue pusryecKux
SIBJIEHUU C TIOMOLLIBIO

bubmoreka [JOK
https://m.edsoo.ru/ff09f72a




Mozienei

Ypok-uccienoBaHye
"ITpoBepKa ruroressbl:
JlaTbHOCTB T10J1ETa IIapUKa,
TMyIleHHOTO
TOPU30HTaIbHO, TEM
OosnbIie, yeM OOJIBIIIE
BbICOTA IyCKa"

CrpoeHue BeljecTBa.
OnbIThl, JOKa3bIBaKOL[Me
[IVICKpeTHOe CTpPOeHue
Bell[eCTBa

bubmoreka [JOK
https://m.edsoo.ru/ff09fe0a

[ BrKeHVe yacCTuL]
BelleCTBa

bubnmoteka [JOK
https://m.edsoo.ru/ff0a013e

Ypok-uccienoBaHue
«OMBITBI TI0 HAOMIOZIEHTO
TEeIJIOBOrO pacCIlIupeHUst
ra3oB»

10

ArperaTHble COCTOSIHYSA
BelleCTBa

11

Bsaumocssasb Mexay
CBOMCTBaMH BeIlleCTB B
Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX
aTOMHOMOJIEKY/ISIPHBIM
crpoenrieM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM
BO/Ibl

bubnmoreka [JOK
https://m.edsoo.ru/ff0a0378

12

MexaHuYeCcKoe JBUKEHHE.
PaBHOMepHOe H

bubmoreka [JOK
https://m.edsoo.ru/ff0a05c6




HepaBHOMEDHOe JIBU)KeHHe

13 Ckopoctb. EquHuiis bubmoTeka LJOK
CKOPOCTH https://m.edsoo.ru/ff0a079c
Pacuer nytu 1 BpeMeHu bubmioreka [JOK

14
JBIDKEeHUS https://m.edsoo.ru/ff0a0ae4
VHepuyd. 3aKoH UHEpLIUK.

BsaumogelicTeue Tesn Kak bubmioreka [JOK

15
[pyUYrHa U3MEeHeHUs https://m.edsoo.ru/ff0a0c10
CKOPOCTH JBVKEHUSI TeJl
[InoTHOCTSE BelljecTBa.

16 | Pacuer Maccmmyl obbemMa Brbmioreka OK

https://m.edsoo.ru/ff0a0fee
TeJla I0 ero IVIOTHOCTU
JlaboparopHasi pabota

17 «Ornpejenenue MIOTHOCTU
TBEPZOro Tesia»

18 Peruienue 3azau o teme bubmoreka [JOK
"IInoTHOCTE BelecTra' https://m.edsoo.ru/ff0al123c
Cuia KaK XapakTepuCTHKa

19 | B3aumopencTBus Ten. Cuna
ynpyroctu. 3akoH ['yka
JlaboparopHasi pabora
«/3yueHune 3aBUCMMOCTH

20 | pactspkenus (gedopmaiiimn)

MIPY>KUHBI OT NPUI0KEHHON
CUJIbI»

27 Asnenue tarorenus. Cuna
TSDKECTU

22 CBsi3b MeX/ly CUION bubnmoteka [JOK

TSDKeCTU U MacCoU TeJia.
Bec Tena. Pemmenue 3agau

https://m.edsoo.ru/ff0al1778




o TeMe "Cuna TsKecTu"

Cuna TshKeCTH Ha Jpyryx

bubmoreka [JOK

23 [IAHETaX. DU3UIeCKUe https://m.edsoo.ru/ff0a1502
XapaKTePUCTUKU IJIaHET

24 Usmepenue cus. BbubmoTeka LJOK
[vHaMmomeTp https://m.edsoo.ru/ff0al8cc

bubmoTeka [JOK

25 Bec rena. Hesecomocrs https://m.edsoo.ru/ff0al778
CrnoxxeHue JByX CUJI,

g | HAPaB/IEHHbIX 110 OJJHOU Bubnuoreka LIOK
NIPSIMOM. https://m.edsoo.ru/ff0ala70
PaBHOgelCTBYOIAsT CUIT

97 Pemenue 3azjau 1o teme
"PaBHofiericTBYOIIAs CUT"

TpeHue CKOMbXeHUS U
28 TpeHue 1oKosl. TpeHue B Brbmioreka LOK
https://m.edsoo.ru/ff0alb9c
TIPUPOZie U TEXHUKE
JlaboparopHasi pabota
«W3yuyeHune 3aBUCUMOCTH
CUJIbl TPEHUS CKOJIbXKEHUS
29 OT CWIbI [JaBJIeHUS U Brtmiorexa [IOK
https://m.edsoo.ru/ff0alcc8
Xapakrepa
COTIPUKACaIOLIXCS
TTIOBEPXHOCTEN»
Peltienue 3agau Ha

30 onpezesieHue
PaBHOZENCTBYIOIIEN CHTbI

31 Perienvie 3aa4 1o remam: bubmioreka LJOK

«Bec Tena», «I'paduueckoe
n300pa>keHrne CU»,

https://m.edsoo.ru/ff0alde0




«Cunsbl»,
«PaBHO/IeHCTBYOLIAST CUTT»

KonTpospHast pabora 1o
TeMaM: «MexaHuueckoe
IBIKeHue», «Macca,

32 IUVIOTHOCTh», «Bec Tena»,
«['padrueckoe
r300pakeHue CU»,
«Cunbi»
Haenerne. CriocoObl

33 | yMeHbllleHUs U Bubmioreka LIOK
VBE/HUeHUs [ABCHHA https://m.edsoo.ru/ff0a20a6
[asneHue rasa.

34 3aBUCUMOCTD JlaB/IeHUs Bubmmoreka LIOK
rasa oT o0béma, https://m.edsoo.ru/ff0a2376
TeMIlepaTyphbl
ITepenaua naBmeHust

35 TBEPJBIMHU TeJIaMH, bubnmoreka [JOK
JKUJKOCTAMMU Y ra3aMu. https://m.edsoo.ru/ff0a25b0
3akoH Ilackans
[aByieHue B )XUIKOCTU U

36 | rase, BbI3BaHHOE Bubmioreka LIOK
[1eWCTBHEM CHIIBI TSOKECTH https://m.edsoo.ru/ff0a2718
Perienue 3aau no teme

37 «/laB/eHue B )XUJKOCTU U Bubmioreka JOK
rase. 3akoH [1acKaisy https://m.edsoo.ru/ff0a2826

bubmioreka LJOK
38 Coobuaioupecs cocypp! https://m.edsoo.ru/ff0a2970
39 | I'mppaBmmueckun npecc Bubmzoreka LIOK

https://m.edsoo.ru/ff0a3136




ManomeTpsl. [TopiiHeBoi

40 N
JKAJKOCTHBIA HacOC
Atmocdepa 3emu.
[TprunHBI CyllleCTBOBaHUS
BO3/VIIIHOM 000/I0UKU
41 3eM'Ej1§1]/I 3aBUCUMOCTh Bubmioreka LIOK
: https://m.edsoo.ru/ff0a2b5a
atMocdhepHOro JjaBieHust
OT BBICOTHI HaJl YDOBHEM
MOpsI
42 Bec Bo3nyxa. bubmoreka [JOK
ATmMocdepHoe faBneHNe https://m.edsoo.ru/ff0a2b5a
W3mepenue atMochepHOro
43 aBJIeI;—II/IH OnbIT bep Bubmoreka LIOK
A ) https://m.edsoo.ru/ff0a2da8
Toppuyesiu
3aBHUCHMOCTh
arMoC(epHOro /iaBjeHus bubmioreka [JOK
44
OT BBICOTHI Ha/| YPOBHEM https://m.edsoo.ru/ff0a2fc4
MODSsI
Bapometp-anepous.
45 ATE/[OC(I)LF Hoep aBit'IEHI/Ie Ha Bubmiorexa [IOK
P A https://m.edsoo.ru/ff0a2fc4
Pa3/IMUHBIX BbICOTAX
46 Pemienue 3azau o teme "
AtmocdepHoe fiaByieHne"”
eMCTBHe JKUJKOCTH U rasa
47 fl[a nor eHIfIloe B HUX Bubmmorexa LIOK
pyx https://m.edsoo.ru/ff0a3276
Teno. ApXumeioBa Cusa
48 JlaboparopHasi pabora bubmoreka [JOK

«Omnpenenenue
BBITa/IKUBAIOLIIeN CUJIbI,
JleMCTBYIOLLEM Ha Terlo,

https://m.edsoo.ru/ff0a33fc




MOrpy>kKeHHOoe B )KUJKOCTb»

JlaboparopHasi pabora 1o
TeMe «VIccnemoBaHue
3aBUCHUMOCTH Beca Tejla B

bubmoreka [JOK

49 BOZie OT 00BbEMa https://m.edsoo.ru/ff0a3514
TOTPY’KeHHOM B YKUKOCTb
YaCTH TeJla»
bubmoreka [JOK
>0 TInasanye Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHasi pabora
"KoHcTpyrpoBaHue
51 apeoMeTpa WA
KOHCTPYHUPOBaHUe JIOAKHU U
oripeziesieHue eé
Ipy30n04bEMHOCTH"
Perrenvie 3aa4 1o remam:
I1naBaHue cynoB.
52 ;_;03 XonnaB};/:lee» Bubmaorexa HOK
Ay ’ https://m.edsoo.ru/ff0a3654
«/laB/ieHue TBepAbIX TeJl,
JKUJKOCTEUN U ra30B»
KonTposnbHasi pabora o
53 TeMe «/laBieHue TBepAbIX
TeJl, )KUJKOCTEM U ra30B»
bubmoreka [JOK
>4 | Mexanmeckas pabora https://m.edsoo.ru/ff0a3f82
£ MomHocTs. Egyuunnb bubnoreka [JOK
MOILIHOCTHU https://m.edsoo.ru/ff0a3f82
56 Ypok-uccienoBaHue

"PacuéTt MOLLIHOCTH,
pa3BUBaeMOM MpH MobEMe




10 jieCTHUL[e"

HpOCTbIe MeXdHH3MBI.

57 Poruar. PaBHOBecue cuit Ha
pbluare
Pbluary B TexHUKe, ObITY U
nipupoge. JlaboparopHast

58 ap6§Te'1q «I/IccnePOBaEII/Ie 0.5 Brbmioteka LOK
p o A ) https://m.edsoo.ru/ff0a478e
YCJI0OBUM paBHOBeCHSI
pbluara»

Pemienue 3amau o teme
59 «YcnoBus §BHOB6CI/IH Bnbmorexa [JOK
p https://m.edsoo.ru/ff0a48a6
pbluara»
KoadduimeHT rnonesHoro
[leliCTBUSI MeXaHH3Ma.

60 | JlaboparopHasi pabora 0.5
«M3mepenue KII/]

HaKJIOHHOM TJI0CKOCTH»

61 Perienue 3aziau no teme Bubmmoreka LIOK
"Pabota, morHOCTh, KIT/T" https://m.edsoo.ru/ff0a4c48
MexaHuueckasi SHeprus.

62 Kunetnueckas u P Bubmoreka OK

https://m.edsoo.ru/ff0a4252
NOTeHIMa/IbHasi SHeprusi

63 3aKOH COXpaHeHus BbubmoTeka LJOK
MexaHUUeCKOW SHepruu https://m.edsoo.ru/ff0a4360

64 YPOK-5KCIEPUMEHT 10 1

TeMe "OKCIlep¥MeHTa/IbHOe
orpefie/ieHNe U3MeHeHHs
KUHETUYeCKOU U
MOTeHIMaIbHOW SHEepruM
TIPU CKAThIBAHUU TeJIa T10




HaKJIOHHOM TJIOCKOCTH"

65

KonTtponbHasi pabora 1o
Teme «PaboTa 1 MOII[HOCTb.
OHeprus»

66

Pe3epBHbIit ypok. Pabora ¢
TeKCTaMU I10 TeMe
"MexaHuueckoe
JIBUKeHue"

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

67

PesepBHbIit ypok. Pabora c
TEKCTaMH 110 TeMe

" [laB/ieHue TBEpPAbIX TeJl,
JKUJKOCTeM U ra3oB"

bubmoTeka [JOK
https://m.edsoo.ru/ffOadffe

68

Pe3epBHbIit ypok. Pabora ¢
TekcTaMu 1o Teme "Pabora.
MomjHocTb. DHeprus'

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68
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8 KVIIACC

No Ko/sinuecTBo yacoB
JJ/IeKTPOHHbIE
a | Tema vooxa K - Jara uucdpoBbie
/ yp Bcero O;ITPOJIBHBIE pﬁaKT“quK"e WU3yueHHs oOpa3oBare/ibHbIE
padoThI padoThI pecypcI
n
OCHOBHBIE 110/10’KeHYsI
MOJIEKY/ISIPHO- 1 BbubmoTeka [JOK
KWUHEeTUYeCKOW TeOPUM U UX https://m.edsoo.ru/ff0a5256
OIbITHBIE NIOATBEPKAEeHUS
Macca v pasmep aTOMOB U 1
MOJIEKYJI
Mopenu TBEpzOro
)KI/IAKOFO u FE§OO6’ a3HOTo 1 Butmiorexa [IOK
A o p https://m.edsoo.ru/ff0a540e
COCTOSIHUM BelljeCTBa
OOBsicHeHHe CBOMCTB
TBEPZ0Tr0, KUJKOTO U
ra3000pa3HOro COCTOSTHUN 1
Bell|eCTBa Ha OCHOBE
T0JI0)KeHUM MOJIEKY/ISIPHO-
KWHETHUYeCKOM TeOpUH
Kpucrannnueckue u 1 Bubnuoreka LIOK
amop@Hble Tena https://m.edsoo.ru/ff0a5800
CmauvBaHue U
KalWUIIPHOCTB. 1 Bbubmoreka LJOK
[ToBepxHOCTHOE https://m.edsoo.ru/ff0a5530
HaTsPKeHUe
TerioBoe pacipeHuve u 1 BbubmoTeka [JOK

CKaTrue

https://m.edsoo.ru/ff0a5a26




Temneparypa. CBs3b
TeMIiepaTyphbl CO

8
CKOPOCTBIO TEIJIOBOTO
JIBVDKEHUsI YaCTHI]

BuyTpeHHsd sHeprus.
9 CH?)IZEGM I/I3M€H£HI/IH Bubmiorexa LIOK
o https://m.edsoo.ru/ff0a5c60
BHYTPEHHE! SHepruuv
10 Buan! Terionepenauu Bubmiorexa LIOK
A Pen, https://m.edsoo.ru/ff0a6412
Ypok-KoHpepeHLUs
"[IpakTiueckoe
WCII0/Ib30BaHVe TerIOBbIX Bubmmoreka LIOK

11 o
CBOMCTB BeLL[eCTB U https://m.edsoo.ru/ff0a65c0
MaTepHasioB B Le/sX
3HeprocoepexeHus"

1 KommuecTBO TeruioTel. BbubmoTeka LJOK
Yie/bHas TEMI0eMKOCTb https://m.edsoo.ru/ff0a6976
YpaBHeHMe TeIryIoBoro

13 65J1cha Teruioo00MeH U Bubmiorexa LIOK

’ https://m.edsoo.ru/ff0a7088
TeIJI0BOe paBHOBECHE
JlaboparopHasi pabora
"UccnenoBaHue sIBJIEHUS
14 TennoogmeHa pu Bubmiorexa LIOK
p . https://m.edsoo.ru/ff0a6a98
CMellWBaHUU XOJI0HOW U
ropsiueii BoJjb1"
PacyeT Ko/mMuecTBa
TETIJIOThI, HeOOXOJUMOTO
15 [l HarpeBaHus Teja u

BblZIe/IA€MOr'0 UM I1pU
OXJIAKJeHWN




JlaboparopHasi pabora

16 "OrnpeneeHue yaenbHON Bubmioreka LIOK
PEA A " https://m.edsoo.ru/ff0a6bb0
TeT/JI0EMKOCTH BellleCTBa
OHeprusi TOMI1Ba.
17 NG EJI'I)bHaH TeIvioTa Bubmioreka LIOK
A https://m.edsoo.ru/ff0a7b5a
CropaHusi
[InaBneHue u
OTBep/ieBaHHe
18 K Hcl;'inm/meCKHx Ten Bubmioreka LIOK
p ) https://m.edsoo.ru/ff0a71d2
YnenwHas Teruiota
T/IaB/eHUS
JlabopaTopHasi paboTa
19 "On I(: EHEHI/IE P e/IbHOM Bubmoreka LIOK
PEA yA " https://m.edsoo.ru/ff0a72fe
TeIJIOThI MJIaBJeHUS JibJja
20 ITapoobpa3oBaHue 1 BbubmoTeka [JOK
KoHZleHcauus. McnapeHue https://m.edsoo.ru/ff0a740c
Kurnienue. YjenvHas
TEeTUIOTa Mapoobpa3oBaHus
2 Y KOHZIeHCaL[UH. bubnoreka [JOK
3aBUCUMOCTb TeMIlepaTypbl https://m.edsoo.ru/ff0a786¢
KUTIeHHUsI 0T aTMOC(epHOTro
JlaB/IeHUst
BnaxnocTs Bo3zmyxa.
JlaboparopHasi pabora
29 "On E enlz. HI/Iep bubmoreka [JOK
PEA o https://m.edsoo.ru/ff0a7628
OTHOCHUTEeILHOM BIAYKHOCTHU
BO37yxa"
Pemienue 3amau Ha
23 onpezesieHUe BIaKHOCTU

BO3yXad




24

[TpuHIUIIBI pabOThI
TETUIOBBIX JIBUTaTeIeH.
[TapoBasi TypOUHa.
[lpuraresib BHyTPEHHETO
CrOpaHusI

25

KIT/I TeriyioBoro
nBUraress. TerioBble
JIBUraTeJyd U 3alyira

OKpY>Karolllel cpefibl

bubnmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHeHus U
TIpeBpallleHUs SHepruy B
TeIUIOBbIX IIpoLjeccax

27

ITogroroBka K
KOHTPOJIbHOM paboTe 110

TeMe "TerioBble IBJIeHUS.

N3meHeHMe arperaTHbIxX
COCTOSTHUM BelrjecTBa"

bub6moreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHasi pabora 1o

TeMe "TeryioBble SIBJIeHUS.

W3meHeHue arperaTHbIX
COCTOSIHUM BelljecTBa"

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

29

OnekTpu3auusi Tes. [IBa
pojia IeKTpUYe CKUX
3apsi/ioB

30

Ypok-uccienoBaHue
"DJieKTpU3aLus Tell
VHZYKLWeN U npy
CONPUKOCHOBEHUM"

31

BsaumopeiictBue
3apsDKeHHBIX TeJsl. 3aKOH

bubmoreka [JOK
https://m.edsoo.ru/ff0a87e4




Kysnona

O/eKTpuyeckKoe Iiose.
Harpsi>keHHOCTB

bubmoreka [JOK

32 /IeKTPUUECKOTI'0 T10JIS.
HPI/IHE T CyTIepHosHLH https://m.edsoo.ru/ff0a8a0a
3/1IeKTPUYECKUX T10J1eN
Hocwutenu snekrpuyeckux
33 | 3apsfoB. DyeMeHTapHbIU
3apsif. CTpoeHue aToma
IIpoBoAHUKY U
34 | AMOIEKTPHKH. 3aKoH bubmioreka [JOK
CoXpaHeHUs https://m.edsoo.ru/ff0a8ef6
3JIEKTPUUYECKOTO 3apsifa
Pemienue 3amau Ha
o Bubmmoreka LIOK
35 TIpUMeHeHVe CBOMCTB
BJ[I)EKTPI/ILIECKI/IX 3apsijioB https://m.edsoo.ru/ff0a90cc
ONeKTpUYeCKUH TOK,
yCJIOBUSI €r0
BbubmoTeka [JOK
36 CyLl[eCTBOBaHUS. O
1 CTOUHIKI https://m.edsoo.ru/ff0aS5a4
3JIEKTPUUECKOrO TOKa
37 [ericTBuUS 5/1€KTpUUECKOTO bubmioreka [JOK
TOKa https://m.edsoo.ru/ff0aS6b2
Ypok-uccieoBaHue
38 "JlerCTBHUe 37eKTpUYeCKOro
I10/151 HA TIPOBOAHUKU U
JV3IeKTpUKU"
OneKTpuUeCcKUi TOK B
bubmioreka [JOK
39 MeTasulax, XUIKOCTAX U A

ra3ax

https://m.edsoo.ru/ff0a9838




40

OneKTpuueckas LeTlb U eé
COCTaBHbIE YaCTH

41

Cuna Toka. JTaboparopHasi
pabora "Vi3mepeHue u
peryaupoBaHye CUJibl TOKa"

0.5

bubmoreka [JOK
https://m.edsoo.ru/ff0a8bd6

42

OJIeKTpUuyeckoe
HaripsbkeHue. BosnsTmerp.
JlaboparopHasi pabota
"3mepeHue u
peryipoBaHue
HanpsoKeHust"

0.5

bubmoreka [JOK
https://m.edsoo.ru/ff0a9e14

43

CornpoTtuBiieHue
TPOBOJHUKA. YZe/lbHOe
COIPOTUBJ/IEHUE BellleCTBa

bub6moreka [JOK
https://m.edsoo.ru/ff0aa738

44

JlaboparopHasi pabora
"3aBUCUMOCTb
3/1eKTPUYECKOr0
COMPOTUB/IEHUSI
MIPOBO/IHMKA OT €r0 /IJTUHBI,
T/I0LL[aIy TIOTIEPEYHOTr0
ceueHUs1 U Marepuasna’

bubnoreka [JOK
https://m.edsoo.ru/ff0aa738

45

3aBUCHUMOCTb CUJ/IbI TOKA OT
HarnpsbkeHus. 3akoH OMa
JU1s1 yJacTKa Lieru

bubmoreka [JOK
https://m.edsoo.ru/ff0aa44a

46

JlaboparopHasi pabora
"WccnenoBanue
3aBUCUMOCTH CHUJIbI TOKa,
WAYILero uepe3 pe3ucrop,
OT COTIPOTHB/IEHUSI
pe3ncTopa U HarpsHKeHust
Ha pe3ucrtope"

bubmoreka [JOK
https://m.edsoo.ru/ff0aa04e




HOCHEAOB&TE]’IBHOE u

47 rapasiie/lbHOe COeJMHeHUs
TIPOBOJJHUKOB
JlaboparopHasi pabora
"ITpoBepKa ripaBu/ia
CTI0KeHUsT HamnpsKeHUM bubmoreka [JOK
48
MpU TOC/IeJ0BaTe/IbHOM https://m.edsoo.ru/ff0aaa58
COeIMHEHUU [IByX
pe3ucTopoB”
JlaboparopHas pabota
"[IpoBepka npaBuia J1s
49 CI/IJE)I:I T(E)Ka I pI/I ) Bubmoreka [JOK
p https://m.edsoo.ru/ff0aadle
rapasuie/IbHOM
COeIMHeHUU pe3uCTopoB"
Pelienue 3azau Ha
50 rpuMeHeHye 3akoHa OMa Bubmmoreka LIOK
JJIS1 pas3s/IMuHoro https://m.edsoo.ru/ff0aaf8a
Ccoe/IMHeHUs MPOBO/IHUKOB
PaboTa 1 MOIITHOCTb
51 3JIeKT I/Iqecxljro TOKa Eubmaoreka LOK
p ) https://m.edsoo.ru/ff0ab124
3akoH /Ixoysns-JleHia
JlaboparopHasi pabora
"OmnpezeneHrie paboThI U Bbubmoreka LJOK
52
MOILL[HOCTH JIeKTPHUYe CKOT0 https://m.edsoo.ru/ff0ab3e0
TOKa"
OJIeKTpUuecKue Lernu U
norpebuTenv
P . bubmoreka [JOK
53 | 5/eKTpUueCcKou 3Hepruu B

obiTy. KopoTkoe
3aMbIKaHHe

https://m.edsoo.ru/ff0ab660




54

IToaroroBka K
KOHTPOJILHOU paboTe 110
TeMe "DJeKTpruuecKre
3apsbl. 3apsUKeHHbIe Tesia
Y UX B3aUMOJEeNCTBUS.
[TocTosiHHBIM
971eKTpUUeCKrii TOK"

bubmoteka [JOK
https://m.edsoo.ru/ff0abd2c

55

KonTtposnbHasi pabora 1o
Teme "DJeKTpudeCcKre
3apsbl. 3apsUkeHHbIe TeJia
1 UX B3aUMOJeHCTBHS.
[TocTosiHHBIM

3/IeKTprUYe CKUM TOK"

bubmoreka [JOK
https://m.edsoo.ru/ff0abea8

56

ITocTosiHHBIE MAIrHHUTBI, UX
B3aHMOAEﬁCTBHe

57

Ypok-uccienoBaHue
"N3yueHue nosen
MOCTOSTHHBLIX MarHUTOB"

bubmoreka [JOK
https://m.edsoo.ru/ff0ac3d0

586




JleMCTBUSI MarHUTHOTO TO0JISt
Ha [MPOBO/IHUK C TOKOM"

61

DJIEKTPOJBUTATE/Ib
MOCTOSTHHOTO TOKa.
Ncnons3oBanue
37IeKTpOABUTaresiell B
TeXHUUYEeCKHUX YCTPOMCTBaX
Yl Ha TPaHCIopTe.
JlaboparopHasi pabora
"KoHcTpyrpoBaHue U
n3yueHue paboThbI
37IeKTpo/iBUrarTesis"

bubnmoreka [JOK
https://m.edsoo.ru/ff0ac86c¢

62

OnbiTel Papaziesi. 3aKOH
5JIEKTPOMarHUTHOU
nHaykiuu. [1pasuio JleHna

63

OJleKTporeHeparop.
Crioco0bI mosTyueHust
3/1eKTPUYECKON SHEPIUu.
ONeKTpOCTaHLMU Ha
BO300HOB/IsIEMbIX
VICTOUHUKAX SHEePruu

64

ITogrororka K
KOHTPOJIbHOM paboTe 110
TeMe "OeKTpuyecKkue u
MarHuTHbIE sIBJIeHus"

65

KonHTposnbHast pabota 1o
TeMe "DJIeKTpruUecKre U
MarHuTHbIE sIBJIeHUs"

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

66

Pe3epBHbIii ypok. Pabora c
TeKCTaMHU 10 TeMe
"TeryioBble IBIeHUS"

bubmoreka [JOK
https://m.edsoo.ru/ff0acc5e




Pe3epBHbIii ypok. Pabora c
TEKCTaMH 10 TeMe

67 1 Bubmoreka LIOK
"TIoCTOSIHHBIN https://m.edsoo.ru/ff0acdc6
5JIeKTpHAYe CKUM TOK"

Pe3epBHbIii ypok. Pabora c

68 TeKCTaMHU 110 TeMe 1
"MarduTHble sIBjieHus"

OBILIEE KO/JIMYECTBO 68 145

YACOB I10 I[TPOI'PAMME




9 KVIACC

No KosimuecTBo yacoB O/1eKTpOHHbIEe
n/_ Tema ypoka Ki IT Aata mHpposKIe
. yp Bcero O;ITPOJILHLIE [)68KTI/IIIECKI/IE U3yueHus oOpa3oBare/bHbIE
padoThbI padoThbI pecypcer
1 MexaHuueckoe JBUKeHHe. 1
MarepuasibHasi TOUKa
CucteMa oTcueTa. Bubmuoreka LIOK
2 OTHOCUTETBHOCTD 1 https://m.edsoo.ru/ff0ad47
MeXaHUYeCKOTO JABVDKEeHHSsI 4
PaBHOMepHOE bubmoreka [JOK
3 . 1 https://m.edsoo.ru/ff0ad19
MPSIMOJIMHEHOE JIBKEHHe a
HepaBHomepHoe
4 NIPSIMO/IMHEHOE IBYDKEHUe. 1
CpepHsisi ¥ MTHOBeHHast
CKOPOCTb
[TpsiMonuHelHOe bubmoreka LJOK
5 PaBHOYCKOPeHHOe 1 https://m.edsoo.ru/ff0ad8d
JIBDKeHUe. YCKopeHue 4
CKOpOCTh MPSIMOTMHEHHOTO
6 PaBHOYCKOPEHHOTO 1
JBkeHus. ['padyk ckopocTu
JlaboparopHasi pabora
"OmnpepeneHne yCKOpeHUs bubmoteka [JOK
7 TeJia NPy paBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/ff0adb1
JIBI)KEHUH T10 HAK/IOHHOU 8
IJIOCKOCTH"
8 CBobogHOe TIa/ieHue TeJl. 1




OnbiTe! ['amunes

PaBHOMepHOe JBU)XeHMe 110
OKpY’>KHOCTH. ITepuon u

bubmoreka [JOK

9 yacToTa obpartrieHusl. https://m.edsoo.ru/ff0ael7
JIuHetiHas U yr/ioBas 6
CKOPOCTH
10 LleHTpOCTpeMUTeIbHOE
YCKOpeHHe
. Bubmmoreka LIOK
11 I1epByii 3aKoH HetoToRa, https://m.edsoo.ru/ff0ae61
BekTop cuibl )
. bubmoreka [JOK
12 Bropoi JaKoH Herotoma. https://m.edsoo.ru/ff0ae72
PaBHopencTBYyO1IIag Ccria a
. bubmoTeka [JOK
13 Tperuit 3akoH HeroToHa. https://m.edsoo.ru/ff0ae98
Cyrieprio3urusi CUI 7
PerieHue 3a/jau Ha bubmoTeka [JOK
14 IIpYMeHeHre 3aKOHOB https://m.edsoo.ru/ff0aeb6
HrroTOHA &
bubmoteka [JOK
15 Cuia ynpyroctu. 3akoH I'yka https://m.edsoo.ru/ff0aeca
2
16 Pemienue 3asau no teme
«Cuiia yripyroctu»
JlaboparopHasi pabora bubmoteka [JOK
17 «OripesiesieHye )KeCTKOCTH https://m.edsoo.ru/ff0aee2
TIPY>KUHbBI» 8
18 Cuna TpeHust bubmoreka [JOK

https://m.edsoo.ru/ff0af73




8

Peltienue 3azau 1o teme

bubmoreka [JOK

19 «Cuia TpeHus» https://m.edsoo.ru/ff0afa26
JlaboparopHas pabota
20 "OnpepenexHve Bubmoreka LIOK
ko3¢ duiiieHTa TpeHus https://m.edsoo.ru/ff0af8be
CKOJIb)KeHus"
Perienue 3aziau no teme
21 "3aKOHbI HbeTOHa Cuna Bnbmiorexa [OK
) " https://m.edsoo.ru/ffO0afb8e
yrpyroctu. Cusa TpeHus
Cuia TSKeCTH U 3aKOH Bu LIOK
nbmoTeka
22 BCEMHPHOTO TATOTEHMA. https://m.edsoo.ru/ff0af04
Yckopenue cBO6OIHOTO 4
najieHust B
Ypok-koH(epeHL s
" [IBU>KeHuve TeJl BOKPYT
23 rPaBUTALIMOHHOIO L[eHTpa
(ConHeuHasi cuctema).
l'anakTuku"
Perienvie 3azja4 1o Teme
24 "Cuna Tﬂmeﬂm Y 3aKOH Bnbmiorexa [JOK
" https://m.edsoo.ru/ff0af5f8
BCEMUDHOT'O TSITOTEHUsI
[TepBas KocMuyeckas
25 CKOP octb. HeBecomocTs 1 Brbmuoreka LIOK
p ) https://m.edsoo.ru/ff0af33c
TeperpysKku
26 PaBHOBecue marepuanbHON Bubmuoreka LIOK

TOUKH. AGCOTFOTHO TBEpP/0€
Tesio. PaBHOBecue TBEPZAOro
Tesla C 3aKperyIEHHON 0ChIO
BpaieHus. MOMEHT CHJIbI.

https://m.edsoo.ru/ff0afe36




LleHTp TsDKeCTU

PaBHOBecHe MaTepyabHOU
TOUKH. AGCOTFOTHO TBEpP/0€
Tesio. PaBHOBecue TBEPJOTO

27 o
Tesa C 3aKperiéHHON 0Chbio
BpauieHusi. MOMeHT CHUJIbI.
LleHTp TsKeCTH
PerieHuie 3a/jau 1o Teme bubmoTeka LJOK
28 "MomeHT cusibl. LeHTp https://m.edsoo.ru/ff0b02b
TsHKeCTH" 4
[ToaroTroBka K KOHTPOJILHOM
bubmoreka [JOK
abote 110 Teme
29 P https://m.edsoo.ru/ff0b040
MexaHuueckoe [BUXeHHe. 8
B3aumogeiictBue Ten" B
KoHTposnbHast pabota 1o
TeMme [')'MexaHI/IP‘)—IECKOE Bubmaorexa HOK
30 . https://m.edsoo.ru/ff0b06e
JBrKeHUe. B3auMopelicTBre .
Ten" B
Nmnynsc Tena. Umnynsc Bu6 LIOK
nbmoTeka
CUJ/IbI. 3aKOH COXpaHeHUsI
31 P https://m.edsoo.ru/ff0b07f
VIMITyJIbCa. YIIpyroe u 3
Heymnpyroe B3auMo/ieliCTBHe ~
Perenvie 3aziau 1o teme Bubmuoreka LIOK
32 "3aKOH COXpaHeHusl https://m.edsoo.ru/ff0b096
UMITy/IbCca" c
Ypok-koHpepeHL s
33 "PeakTBHOE JBU)XeHUE B
TIPUPOJE U TEXHUKe"
34 MexaHuueckasi paboTta u bubmoreka [JOK

MOIIHOCTb

https://m.edsoo.ru/ffOb0a8




4

PaboTa cu/bl TSKeCTH, CUIIBI

bubmoreka [JOK

35 https://m.edsoo.ru/ff0b0db
YTIPYTOCTH U CUJIbI TPEHUST 3
JlaboparopHas pabota
«Omnpezenenvie paboTbl CUITBI
36 TPeHHs TP PaBHOMEPHOM
JIBIDKEHUM TeJla 10
TOPU30HTaIbHOMN
TIOBEPXHOCTH»
37 CBs13b 2Hepruu 1 paboTHI.
[ToreHIManbHAasT YSHEPTHUST
KuHeTnueckasi SHeprus. bubmoTeka [JOK
38 TeopemMa 0 KUHETHYECKOU https://m.edsoo.ru/ff0b0c3
SHEPruu 2
39 3aK0oH cOXpaHeHUsl SHePryu B
MeXaHHUKe
JlaboparopHasi pabora bubmoTeka LJOK
40 «/3yuyeHue 3aKOHa https://m.edsoo.ru/ff0b12f
COXpaHeHHs! SHePTUN» e
bubmoTeka [JOK
41 KonebarensHoe ABiKenme 1 https://m.edsoo.ru/ff0b185
ero XapaKTepUCTUKU 3
3aryxatolye KojaebaHus. bubmoteka [JOK
42 BbIHYyKZIeHHbIe Koyie0aHUs. https://m.edsoo.ru/ff0b20f
Pe3oHaHC 0
43 MaremaTruueCcKui U
TIPY>KUHHBIN MasiTHUKH
44 Ypok-urccienoBaHue bubmoreka [JOK

«3aBUCUMOCTSH I1eproza

https://m.edsoo.ru/ffOb197




KoJieDaHUM OT KeCTKOCTU
TIPY)KMHBI U MACChI TPy3a»

la8}

45

IIpeBpaiiieHvie 5HEPTUU PU
MeXaHHUeCKUX KoJie0aHHsIX

46

JlaboparopHasi pabora
«OrmpezesieHre 4aCTOThI U
nieprozia KojebaHui
TIPY>KUHHOTO MasiTHUKA»

bubmoreka [JOK

https://m.edsoo.ru/ffOblae
C

47

JlaboparopHas pabota
«ITpoBepKa He3aBHCUMOCTH
nepro/ia KojebaHMii rpy3a,
TIO/IBEIIIEHHOTO K HUTH, OT
Macchl rpy3a»

Bubmuoreka LIOK

https://m.edsoo.ru/ff0b197
a

48

MexaHuueCKHe BOJTHBI.
CBoilicTBa MeXaHWUeCKHX
BOJH. ITpofonbHBIE U
rioriepeyHble BOJTHBI

bubmoTeka LJOK
https://m.edsoo.ru/ffOb21f
e

49

Ypok-koHpepeHL s
"MexaHHUeCKe BOJIHEI B
TBEpPAOM TeJie.
CelicMrueckye BOJTHBI'"

50

3ByK. Pacripocrpanenue u
OTpa)kKeHHe 3ByKa

51

Ypok-ucciieoBaHue
"HabmrofieHre 3aBUCUMOCTH
BBICOTHI 3BYKa OT YaCTOThI"

52

I'poMKOCTE 3ByKa M BbICOTA
TOHA. AKyCTUUYeCKUU
pe30HaHC

53

Ypok-KoHpepeHLUs

bubmoreka [JOK




"¥YnbTpasByK U HH(Pa3BYK B
TIPUPOJIe U TeXHUKe"

https://m.edsoo.ru/ff0b23c
a

54

[ToAroToBKa K KOHTPOJILHOM
paborte 110 TeMe "3aKOHbI
coxpaHeHusi. MexaHUUYeCKUe
Kosieb6aHusl ¥ BOJTHBI"

bubmoreka [JOK
https://m.edsoo.ru/ffOb25f
0

55

KoHTposnbHast pabora 1o
TeMe "3aKOHbI COXpaHeHUs.
MexaHuyeckue KojebaHUs U
BOJIHB!"

56

O/1eKTpOMarH1MTHOe I0J1e.
O/1eKTPOMarHUTHbIE BOJIHbI

bubmoTeka [JOK

https://m.edsoo.ru/ff0b2ab
e

57

CBolicTBa
3/IeKTPOMAarHUTHBIX BOJIH

58

Ypok-koHpepenuus "Illkana
3/1eKTPOMarHUTHBIX BOJIH.
Ncnonb3oBanue
3/1eKTPOMarHUTHBIX BOJIH
Jl/IS1 COTOBOM CBSI3U"

bubmoteka [JOK

https://m.edsoo.ru/ff0b2fe
6

59

Ypok-ucciefoBaHue
"M3yueHure CBOMCTB
3JIEKTPOMArHUTHBIX BOJIH C
TIOMOIIIbI0 MOOM/TEHOTO
TenedoHa"

bubmoteka [JOK
https://m.edsoo.ru/ffOb2c6
C

60

Pemienue 3amau Ha
orpejesieHUe 4acToThl U
J/TUHBI 37IeKTPOMAarHUTHOM
BOJTHBI

61

OneKTpoMarHuTHasi Ipyupoja

bubmoreka [JOK




cBeTa. CKOpPOCTh CBeTa.
Bo/iHOBEIE CBOMCTBA CBeTa

https://m.edsoo.ru/ffOb31d
0

62

McTouHuKY CcBeTa.
[TpsimonuHeliHOe
pacrpocTpaHeHue CBeTa.
3armenus CouHila u JIyHbI

bubmoreka [JOK
https://m.edsoo.ru/ff0b365
8

63

3aKOH OTpakeHUsl CBeTa.
3epkasa. PerieHue 3ajau Ha
TIpYUMeHeHre 3aKOHa
OTpakeHUs1 CBeTa

bubmoTeka [JOK

https://m.edsoo.ru/ff0b38c
4

64

IIpesiomneHue cBeTa. 3aKOH
TIpe/IOMJIeHUsI CBeTa

bubmoTeka [JOK

https://m.edsoo.ru/ffOb3ae
a

65

[TonHOe BHYTpeHHee
OTpakeHHe CBeTa.
Vicnionb30BaHMe TIOJTHOTO
BHYTPEHHEr0 OTpakeHHs1 B
OTITHYe CKUX CBETOBO/IAX

bubmoreka [JOK
https://m.edsoo.ru/ffOb3c5
C

66

JlaboparopHasi pabora
"UccnenoBanue
3aBUCHUMOCTH yIVIa
TIpeJIOMJ/IEHUS] CBeTOBOTO
Jly4da OT yIvia nafleHust Ha
rpaHulie "BO3yX-CTEKJIO

mn

67

Ypok-koH(pepeHLUs

"M croib30BaHMe MOTHOTO
BHYTPEHHEr0 OTPa’kKeHUs:
CBETOBO/bI,
OITHUKOBOJ/JIOKOHHAs CBSI3b"

68

JInn3el. OnrTueckas cuia

bubmoreka [JOK
https://m.edsoo.ru/ff0b3f2




JIMH3bI

C

[TocTpoeHue nu3obpaxxeHui B

Bubmuoreka LIOK

69 https://m.edsoo.ru/ff0b444
JIMH3ax N
JlaboparopHasi pabota
" Bubmuoreka LIOK
70 Oripejjeneriie q)OKyCHor? https://m.edsoo.ru/ff0b420
PaCCTOSTHUSI U OTITHYE CKOM 6
CWJIbI COOMparoIel JIMH3bI" -
Ypok-koHpepeH1us bubmoteka [JOK
71 "OnTryeckye JTMH30BbIe https://m.edsoo.ru/ff0c0a7
nipubopb!” e
bubmoreka [JOK
I
72 /183 Kax OTTHIHeCcKad https://m.edsoo.ru/ff0b468
cucreMa. 3peHue 4
Ypok-KoHpepeHLUs
73 "NedexTsl 3peHusi. Kak
COXPaHUTH 3peHue"
Pa3nokeHue Genoro cBera B
74 criekTp. OnbiTel HelOTOHA. bubmoTeka LJOK
CriokeHue CrieKTpabHbIX https://m.edsoo.ru/ff0c0f4c
1[BeTOB. [lucriepcust cBeTa
JlaboparopHasi pabora
"OMNBITHI 10 Pa3/IokKeHU0
6enoro cBeTa B CIIeKTp U Bubmmoreka LIOK
75 BOCIIPUATHIO 1[BeTa https://m.edsoo.ru/ff0c0e2
TIpeZIMeTOB TPU KX a
HabmofeHny uepe3
1[BeTOBbIe (UIbTPHI"
76 YpOK-TIpakTUKYM ""BOJIHOBBIE

CBOMCTBA CBeTa: AUCIIepCHsd,




vHTep(depeHLus U

Jubpakims”
bubmoreka [JOK
77 OrwiTel Pesepgopaa u https://m.edsoo.ru/ff0c12a
riJlaHeTapHasi Mojle/lb aTomMa 8
78 [Toctynartet bopa. Mogenb
aroma bopa
Ncnyckanue u noroleHue Bubnuoreka LIOK
79 cBeTa aTOMOM. KBaHTHI. https://m.edsoo.ru/ff0c144
JIuHeliuaThle CIIeKTPbI C
YPOK-TIPakKTUKyM bubmoTeka LJOK
80 "HabsroieHrie CTieKTpOB https://m.edsoo.ru/ff0c155
UCITyCKaHus" 0
bubmoreka [JOK
81 Pafii0akTUBHOCTE U €€ BH/IbI https://m.edsoo.ru/ff0c167
2
CTpoeHue aTOMHOTrO sifipa. Bubmaoreka LIOK
82 https://m.edsoo.ru/ff0c18a
HyxknonHas Mozesnb .
PagvioakTrBHBIE Bubmioreka LIOK
83 https://m.edsoo.ru/ff0clal
ripeBpaitieHusi. 130Toribl 4
Peruienue 3azau o teme: bubmoTeka [JOK
84 "PasoakTBHBIE https://m.edsoo.ru/ff0c1b4
ripeBparleHus” a
85 [Tepuog nonypacraga
Ypok-koH(pepeHL s
"lg)a,ql/loaK"?“)H]EHbII: U3JTyYeHUst Bubmaorexa LIOK
86 https://m.edsoo.ru/ff0c212

B [IPUpOJe, MeULIMHE,
TexHHUKe"

6




SnepHble peaklMy. 3aKOHbI

bubmoTeka [JOK

87 COXpaHeHUs 3aps0BOro u https://m.edsoo.ru/ff0c1c5
MacCOBOT'0O YHCes 8
OHeprus CBsI3U aTOMHbIX Bubmuoreka LIOK
88 sanep. CBA3b MacChl U https://m.edsoo.ru/ff0c1d7
SHEpruu a
89 PemeHue 3azjau 1o teme
"AnepHble peakiuu"
Peakuuu cuHTe3a U JeneHus Bubmmoreka LIOK
90 snep. IcTOUHUKY 3Hepruu https://m.edsoo.ru/ffOc1e8
CosHIIa ¥ 3BE3] 8
Ypok-koH(pepeHLUs
" mepHasi sHepreTUKa.
91 [elcTBUS paju0aKTUBHBIX
W3/lyueHU Ha >KUBbIe
OpraHusMsbl"
[ToaroToBKa K KOHTPOJIbHOM
pabote 110 Teme bubnoreka [JOK
92 "DJIeKTpOMarHuTHoe I10J1e. https://m.edsoo.ru/ff0c223
OneKTpOMarHuTHbIE BOJTHBI. e
KBaHTOBbIE siBIeHUs"
KonTtponbHasi pabora o
93 Teme "'DeKTPOMarHuTHOe
riosie. JN1eKTPOMarHuTHbIe
BO/IHbI. KBaHTOBBIE siB/IeHUs "
[ToBTOpeHue, 0b6006ITIEHME.
’ bubmoteka [JOK
JI TOPHBI ThI 1
94 aﬁopﬁ OPHbIE Pau6 o ° https://m.edsoo.ru/ff0c245
Kypcy "B3aumopeiicTBre a
Ten" ~
95 [ToBTOpEHME, 000OIIIEHHE. bubmoteka [JOK




Pelienne pacueTHbIX U
KauyeCTBEHHBIX 3a/lau 10 TeMe
"TenioBekle niporieccor”

https://m.edsoo.ru/ff0c257
2

[ToBTOpEHME, 0600IIEHE.
Pemienne pacueTHbIX U

bubmoreka [JOK

96 KaueCTBeHHbIX 3a/jay 10 TeMe https://m.edsoo.ru/ff0c2a2
"KII/] TerioBbIxX 2
JBuraresnen”
IToBTOpeHue, 0O00ILIeH e,
PELHEHE)/IG vaeTHb?j( U Bubmioreka LIOK

97 P https://m.edsoo.ru/ff0c2b3
KaueCTBeHHBIX 3a7lay 10 TeMe 0
"KIII 571eKTpoyCTaHOBOK" ~
[ToBTOpeHuMe, 06001IeHE. Bubmmoreka LIOK

98 JIabopatopHbie paboThI IO https://m.edsoo.ru/ff0c2c5
Kypcy "CBeTOBble siB/IeHUs" 2
IToBTOpEHMe, 00001IIeHHE.
Pa60T511) C TEKCTEIMI/IUI-}IO TeMe Bubmaorexa LIOK

99 N https://m.edsoo.ru/ff0c2d6

3aKOHBI COXpaHeHUs B N

MexaHuKe" B
[ToBTOpeHue, ob6obITIeHME. bubnoreka [JOK

100 | Paborta c TeKCTaMu I10 TemMe https://m.edsoo.ru/ff0c2e8
"KosiebaHust ¥ BOJTHBI" 2
[ToBTOpeHue, 0b0OIIEHHE. Bubmuoreka LIOK

101 PaboTa c TekcTaMu 1o TeMe https://m.edsoo.ru/ff0c304
"CBeTOBbIe sIBIeHUs" 4
[ToBTOpeHue, 0b6006ITIEHME.

102 PaboTa c TekcTaMu 1o TeMe

"KBaHTOBas U sfepHas
¢du3mka"




OBIIEE KOJIMYECTBO YACOB
[10 [TIPOI'PAMME

102

27







YUYEBHO-METOAJNYECKOE OBECIIEYHEHHNE
OBPA3OBATEJ/IBHOI'O ITPOLJECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIbBI IJI1 YHEHUKA

» ®u3mKa: 7-U Kacc: 6a30BbIil ypOBeHb: yueOHUK, 7 kiacc/ [lepoimkud .M.,
VBanoB A.W., AKijroHepHoe 0011jecTBO «M3aaTenscTBO «IIpocBeltieHre»
 ®u3uka: 8- ksacc: 6a30BbIl ypoBeHb: yueOHUK, 8 knacc/ [Tepoikun U.
M., UBaHoB A. W., AkijnoHepHoe 0011jecTBO «M31aTenbcTBO «IIpocBelieHrex»
» ®u3mka: 9-1 kacc: 6a30Bbil ypoBeHb: yueOHUK, 9 Knacc/ [TepoikuH .
M., I'ythuk E. M., iBanoB A. U., TTerpoBa M. A., AKIoHepHOe 00ITIeCTBO
«M3parenbctBO «IIpocBerieHue»

» ®usnika, 7 knacc/ Iepbimkua A.B., O011jecTBO C OrpaHUUYeHHOM
OTBETCTBeHHOCTBIO «/37aTesIbCTBO «DK3aMeH»

» ®u3uka, 8 kimacc/ INepoimkud A.B., O6111eCTBO € OrpaHUYeHHOMN
OTBeTCTBeHHOCTHIO «/JPODA»; AkiroHepHOe 00611iecTBO «/3aTenbCTBO
«IIpocBelienue»

» ®u3suka, 9 kmacc/ IMepoimkud A.B., I'ythHuk E.M., O611iecTBoO €
OrpaHUYeHHON OTBETCTBeHHOCTHIO «/JPO®DA»; AKIOHepHOe 00I1IeCTBO

«M3parenbcTBO «IIpocBerjeHne»

METOJUNYECKUWUE MATEPUAJIBI VI YUUTEJIA

7 KITACC

1.Pabouast mporpamma.

2. TIporpamMmbl 0CHOBHOTO 00111er0 06pa3oBanus. dusnka. 7 — 9 Knacchl
(aBropbI:A.B.IlepbimkuH, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouast iporpamma 1o ¢usuke. 7 kaacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBeTCTBHH C BLIOPAHHBIM yUeOHUKOM:

4. IMepeimkuH A.B. ®u3mka. 7 Knacc. YueOHHK /151 0011ie00pa3oBaTe/IbHBIX
yupexxaenu . M.:[Ipoga. 2011

5. Jlykaruk B./. C60pHHK BOMPOCOB U 3ajau 1o ¢usuke. 7-9 k1. — M.:



[IpocBemenue, 2010. —192c.

8 KIIACC

1. Pabouasi nporpamma. ®u3nka. 7 — 9k/maccel: yueGHO-MeTOHUUECKOTO
nocobus /coct.TuxonoBaE.H. — 2-e u3g.,crepeotun. —M.: JIpoda,2013. —
398,(2)

2. ITporpammbl 0OCHOBHOTO 0011iero obpa3oBanus. Pusnka. 7 — 9 Kmacchl
(aBTopnI:A.B.Ilepoiikun, H.B. ®unonosuu, E.M. I'yTHUK).

3. Pabouas mporpamma 1o ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.
BAKO, 2014, B COOTBETCTBUU C

BbIOPAaHHBIM yueOHUKOM:

4. TepoimkuH A.B. ®u3mka. 7 Kaacc. YueOHUK 151 0011ieo0pa3oBaTeIbHBIX
yupexxaeHuii . M.:[Ipoda. 2011

5. Jlykammk B./. C60pHUK BOTIPOCOB U 3afiau 110 ¢u3rke. 7-9 ki1 — M.:
[Ipoceemenue, 2010. —192c.

6. Kupuk JI.A. ®usrka — 7. Pa3HOypOBHeBbIe CaMOCTOSITe/IbHbIE U
KOHTpOJIbHBIEe PabOoThI. —5-e usganue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 kimacc. JlaboparopHbie pabotbl. KOHTpo/IbHBIE
3asanus. —CapatoB:J/Iuiien, 2014.

8. «KoHTpoJiIbHO-U3MepUuTebHble Matepuabl. Pusuka. 7 kinacc/Coct. H.W.
3opuH. — 2-e u3f.,nepepad. — M.:BAKO, 2013.

9. MapoH A.E. ®u3uka. 7 knacc: yuebHO-MeTogudeckoe ocobue/ A.E.
MapoHs.- M.: [Ipoda, 2011.- 123c.:

10.A.B. IleppbimkuH ®usnka-8kn 2017 M. [Ipoda

11.H.B. ®unonoBuu Metoauueckoe rmocobue 2015 M. [Ipoda

12.A.E. MapoH, E.A. Mapon CamocTosiTe/ibHbIe 1 KOHTPOJIbHBIE PAaOOTHI-8
Kinacc 2017 M. Jpoda

13.B.B. IllaxmatoBa ,0O.P. Illedep [InarHoctruueckue padbotsl -8 Kimacc 2016

M. [Ipoda



14.A.E. MapoH, E.A. Mapos, C.B. ITo3oiickuit C6opHUK BorpocoB u 3azau
2015 M. Ipoda

9 KITACC

1. Pabouasi nporpamma. ®u3nka. 7 — 9k/maccel: yueGHO-MeTOHUUECKOTO
nocobus /coct.TuxonoBaE.H. — 2-e u3g.,crepeotun. —M.: JIpoda,2013. —
398,(2)

2. ITporpammbl 0OCHOBHOTO 0011iero obpa3oBanus. Pu3nka. 7 — 9 Kmacchl
(aBTopeI:A.B.Ilepobiikun, H.B. ®unonosuu, E.M. I'yTHUK).

3. Pabouas mporpamma 1o ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.
BAKO, 2014, B COOTBETCTBHH C BbIOpaHHLIM yUeOHHUKOM:

4. IepopimkuH A.B. ®u3nka. 7 Knacc. YueOHUK /yisi 0011jeo0pa3oBaTe/IbHbIX
yupexxaeHuii . M.:[Ipoda. 2011

5. Jlykammk B./. C60pHUK BOTIPOCOB U 3afiau 110 ¢u3rke. 7-9 ki1 — M.:
[Ipoceemenue, 2010. —192c.

6. Kupuk JI.A. ®u3uka — 7. Pa3HOypOBHeBbIe CaMOCTOSITe/IbHbIE 1
KOHTpOJIbHBIEe PabOoThI. —5-e usganue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 kimacc. JlaboparopHbie pabotbl. KOHTpo/IbHBIE
3asanus. —CapatoB:J/Iuiien, 2014.

8. «KOHTpOJIbHO-M3MepUTe/ibHbIe MaTepuasbl. ®usuka. 7 knacc/Coct. H.U.
3opuH. — 2-e u3f.,nepepad. — M.:BAKO, 2013.

9. MapoH A.E. ®u3uka. 7 knacc: yuebHO-MeTogudeckoe ocobue/ A.E.
MapoHs.- M.: [Ipoda, 2011.- 123c.:

KoHTposibHBIe U caMOCTOsITeTbHbIe paboThI 10 Gu3mKe. 9 Kiacc: K yueOHUKY
A.B. Ilepbiukuna, E.M. I'yTHUK «®u3uka 9 kiace» / O.W. ['pomuesa. — M.:
N3paTenbCTBO «JK3amen», 2014,

Tectsl 1o ¢u3uke. 9 knacc: K yuebuuky A.B. IlepsbiiikuHa, E.M. T'yTHUK
«Du3ukKa

9 knacec» / O.W. T'pomijeBa. — M.: M3paTensCTBO «IK3amen», 2010.



®usuka. 9 knacc. Tematrueckre TeCTOBbIe 3a/laHuUs 151 TIOATOTOBKU K ['IA. /
aBT.- cocT.: M.B. bouigenko, O.H. MupoikuHa. — fipociasns: OO0

«Axazemusd pa3Butus», 2014.

IINP®POBLIE OBPA3OBATEJ/IBHBIE PECYPChI 1 PECYPChBI CETHU
NHTEPHET

7 KITACC

1. bubnuoreka — BCé 110 npegmeTy «Pu3uka». — PeXuM 10CTyTa:
http://www.proshkolu.ru

2. BugeoonbIThl Ha ypokax. — Pexxum poctyna: http://fizika-class.narod.ru

3. Equnas koniekiusi udpoBbix 006pa3oBaTebHbIX PecypCoB. — Pexxum
nocrymna: http://school- collection.edu.ru

4. VlnTepecHble MaTepUasbl K ypokKaM (HM3UKM 10 TeMaM; TeCThI 110 TeMaM;
HarvisiZiHbIe MocoOust K ypokam. — Pexxum foctyna: http://class-fizika.narod.ru
5. llucdposbie obpa3oBaresibHbIe pPecypchl. — PexxuM pocTyra:
http://www.openclass.ru

6. DnekTpoHHbBIe YueOHUKY 10 Pu3mKe. — Pexxum gocrtymna:
http://www.fizika.ru

8 KJIACC

1. bubnuoreka — BCé 110 rpegmeTy «Pu3muka». — PeXuM 10CTyTa:
http://www.proshkolu.ru

2. BugeoonbIThl Ha ypokax. — Pexxum poctyna: http://fizika-class.narod.ru

3. Equnas koniekius rdpoBbix 006pa3oBaTebHbIX PecypCoB. — Pexxum
nocrymna: http://school- collection.edu.ru

4. VlnTepecHble MaTepuasbl K ypokKaM (GM3UKM 10 TeMaM; TeCThI 110 TeMaM;
HarvisiZiHbIe ocoOusi K ypokam. — Pexxum foctyna: http://class-fizika.narod.ru
5. llucdposbie obpa3oBaresibHbIe pPecypchl. — PexxuM gocTyra:

http://www.openclass.ru



6. OneKTpoHHBIe YUueOHUKH M0 (hu3uKe. — Peskum focTyta:
http://www.fizika.ru

9 KITACC

1. BugeoornbiThl Ha ypokax. — Pexxum goctyna: http://fizika-class.narod.ru
2. EnvHast KosuteKius 1ddpoBBIX 00pa3oBaTe/IbHbIX PecypcoB. — Peskum
nocryma: http://school- collection.edu.ru

3. IHTepecHble MaTeprabl K ypoKaM (DU3UKU 110 TeMaM; TeCThI 110 TeMaM;
Har/IsiIHbIe 1T0Cco0us K ypokaM. — Pexxum goctyma: http://class-fizika.narod.ru
4. [Tudposbie obpa3oBarebHbIe peCypChl. — Pe>KUM AocTyma:
http://www.openclass.ru

5. OneKTpoHHbBIE YUueOHUKY 10 du3uKe. — Pesxum gocTytia:
http://www.fizika.ru

6./JuctanHionHas 11kosia Ne368 http://moodle.dist-368.ru/ OTKpBITHIM Kacc.
CeTeBoe obOpa3oBaTe/ibHOe CO0bIIeCTBO.
http://www.openclass.ru/node/109715

7. EquHast KomieKiys 1{udbpoBbIX 00pa3oBaTe/bHBIX peCypCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHbIi 1eHTP UH(POPMALMOHHO-00pa30BaTeIbHbIX PeCypCOB.
http://www.fcior.edu.ru/

9. NurepHeT ypok. http://interneturok.ru/ru/school/physics/

10. T'a3eTa «1 ceHTSIOpsi» MaTeprabl 10 (HU3MKe.
http://archive.1september.ru/fiz

11. Aanmarnuu dusnueckux o0bekToB. http://physics.nad.ru/

12. JKuBasi dpu3rka: obyuaroiijasi mporpamma.
http://www.intedu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/



