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INIOACHUTEJIBHASA 3AIINCKA

[lporpamMa 10 (u3MKe Ha YpOBHE OCHOBHOTO 00I1ero oOpa3oBaHUS
COCTaBJ/iIeHa Ha OCHOBe TIOJIOXKeHUH U TpebOBaHUI K pe3ysibTaTaM OCBOEHUS Ha
6a30BOM ypOBHe OCHOBHOU 0Opa3oBaTe/IbHOM MPOrpaMMbl, MpeICTaB/IeHHBIX B
®I'0C 000, a Takke c yuétoM (enepanbHOi paboueil TPOrpamMMbl
BocruTaHus U KoHLIemnuu rperojiaBaHusi yueOHoro rpegmera «Pu3nkar.

CopepkaHve TMporpaMMbl MO (U3MKe HarpaBlieHO Ha (OpMHpOBaHUeE
ecTeCTBeHHOHAyYHOM TPaMOTHOCTU OOYyUaroIMXCsi U OpraHU3alyi0 W3yUeHUst
(GU3MKM Ha [eTeTlbHOCTHOM OCHOBe. B mporpamme no (pu3vke yYMTBIBAKOTCS
BO3MOXXHOCTH yueOHOro mpeameTa B peanu3auuu tpedboBannii ®I'OC OO0 k
TJITAHUPYEMBbIM JIMUHOCTHBIM M MeTarpeMeTHbIM pe3y/ibTaTaM OO0yueHHs, a
TaKKe MEeXKITPeJIMeTHbIe CBS3M eCTeCTBEHHOHAyUHBLIX yUeOHBIX MpeMeTOB Ha
yPOBHe OCHOBHOT'O 00111ero 06pa3oBaHUsl.

[lporpamma T10 (U3MKe yCTaHaBIMBaeT pacrpefiesieHe yueOHOTO
MaTepuasa MO TofaM o0ydeHusi (M0 Kjaaccam), TIpefJiaraeT TPUMEPHYIO
10C/1e/I0BaTe/IbHOCTb M3YUeHUs TeM, OCHOBAHHYIO Ha JIOTUKe pa3sBUTHUSA
TIPeJMETHOTO COZIePKaHUsl U yUéTe BO3PACTHBIX 0COOEHHOCTel 00yUaroIIuXCsl.

[Tporpamma 1o ¢u3uke pa3paboTaHa C 1ie/ibI0 OKa3aHUS MeTOUYeCKOM
TIOMOILIM YUUTETIO B CO3ZIaHUK paboueil TporpamMMel 1o yueOHOMY Mpe/iMeTy.

®du3vka sABSETCS CHUCTEMOOOpA3yIOIMIUM [ijii  eCTeCTBeHHOHAYUYHbIX
yUeOHbIX TPeJMETOB, TOCKO/IbKY (DU3NUECKHE 3aKOHBI _JIeKAT B OCHOBE
TIPOLIECCOB U SIBJIEHUM, W3yuaeMbIX XHUMHUeH, Ouosiorvel, acTpoHOMUEN u
(du3nuecKou reorpaqmeu, BHOCUT BKJ/aJ B €CTeCTBEHHOHayYHYH KapTHUHY
MHpa, TIpeJoCTaB/isseT Haubosee sicHble 00pa3ibl TPUMeHeHUs HayYyHOTO
MeTOZa TI03HaHKsI, TO eCTh CrIoco0a MoJTyueHust JOCTOBepHBIX 3HAHUM O MUpe.

OfiHa Y3 TJIaBHBIX 3aJau (pU3MUeCcKoro obpa3oBaHusi B CTPYKType 00Iiero
oOpa3oBaHUsI COCTOUT B (DOPMUPOBAHUM €CTeCTBeHHOHAyUHOW I'PaMOTHOCTH U
WHTepeca K HayKe y 00yJaroLuxcsl.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHe TMpeAriojiaraeT OB/ajieHue
CJIeIyIOLUMY KOMIIETeHTHOCTSIMM, XapaKTepU3YIOIUMH eCTeCTBEHHOHAYYHYIO
rPaMOTHOCTB:

e HAy4HO OOBSICHITDH SIBJIEHUS;

e OILIeHMBaTh U TIOHUMaTh OCOOEHHOCTU HAYYHOTO UCC/Ie/JOBAHNS;

e VHTEpPNpPeTHUPOBaTh JIaHHble UM  HCIO/b30BaTh  HayuHbIe
[l0Ka3aTe/bCTBa /1JIs [10/ly4eHUs] BbIBO/OB.

Ilenu wu3ydeHusi GU3MKM Ha ypOBHE OCHOBHOTO o00Irero obpa3oBaHUs
oripefiesienbl B KoHLerniuu mperofilaBaHusi yuebHoro mipeamera «@Pusmka» B
oOpa3oBaTe/ibHBIX OpraHu3ausx Poccubickoit ®depepalvv, peaU3yOLUX
OCHOBHbIe 00111e00pa3oBaTe/ibHbie TPOrPaMMbl, YTBEPXKAEHHOW pellleHneM
Konnernn MunucTepcTBa mpocBeleHust Poccuiickor ®desepauyn (ITpOTOKOJI
ot 3 gekabpst 2019 r. Ne [TK4BH).

Ilenu u3yuenus puU3uKuU:

. 1'1p1/106y eTeHHWe WHTepeca W CTpeMJieHUs] OOydYaroluxcsi K Hay4yHOMY
V3YUeHUIO TPUPO/bI, Pa3BUTHE UX UHTE/IEKTYa/JIbHbIX U TBOPUECKUX
CII0COOHOCTe;

e pas3BuUTHME TpeJCTaB/Je€HWM O HayyHOM MeToJe TIO3HaHusl U
(OpMHpOBaHHEe WCC/Ie0BaTe/IbCKOTO OTHOLIEHUSI K OKPYXKaroLUM
SIBJIEHUSIM;

e (OpMHpOBaHME HAYUHOTO MHPOBO33DeHMs] KaK pe3yJ/ibTaTa M3y4YeHUs
OCHOB CTPOEHMSI MaTeprH U (PyH/IaMeHTa/lbHbIX 3aKOHOB (PU3UKU;



e (hopMHpOBaHUe Mpe/ICTaB/AeHUN O POJIA (PU3UKHU [/ Pa3BUTHUS JAPYTUX
eCTeCTBeHHbIX HayK, TEXHUKU U TeXHOJIOTHH;

e pa3BUTHE TIPeJICTAaBJIEHWA O BO3MOXKHBIX cdepax  Oyayien
npo¢eCCUOHA/ILHOU [esiTeNTbHOCTH, CBSI3aHHOM C (DU3MKOU, TTOATOTOBKA
K Jla/ibHel1ieMy 00yueHHIo B 3TOM HallpaB/IeHUH.

HNocTwkeHre 3TUX LieJied MporpaMmbl Mo (U3MKe Ha YPOBHE OCHOBHOTO

ob11iero obpazoBaHUst 06ecrieurBaeTCsl pelieHrueM CaeyIoLMX 3afay:

e rmpuoOpeTeHHWe 3HaHWKA O [JUCKPETHOM CTPOEHHM BEIIeCTBa, O
MeXaHUUeCKUX, TEeMJIOBbIX, 3JIeKTPUUYECKUX, MAarHUTHBIX U KBAaHTOBBIX
SIBJIEHUSIX;

e rmpuobOpeTeHre YMEHUN OMMCHIBATh U OOBACHATH (DU3UUECKHE SIBIIEHUS
C UCTIO/Tb30BaHUEM TI0/TYUeHHbIX 3HAHUM;

e OCBOEHHE METOZOB pelleHHs TIPOCTEMIIMX PaCUYETHBIX 3a/au C
WCII0/Tb30BaHUEM (busrueckux MoZeneu, TBOPYECKUX u
MPaKTUKOOPUEHTUPOBAHHBIX 3a/]ay;

e pa3BUTHe YMeHWUN HaOJOJaTh TMPUPOAHBIE SBJAEHUS W BBITOTHSATDH
OTTbITHI, JTAOOpaTOpPHBIE PAOOTHI M SKCTIepUMeHTa/IbHbIE UCC/IeI0BAaHMS C
HCII0/1b30BaHNEM U3MepPHUTe/IbHBIX npu OpOB;

e OCBOEHHWe TIPUEMOB  pabOThI vHpopMmalerd  (pU3NYECKOro
COZlepKaHusl, BKJ/IHOUast HHq)opmauH}o 0 COBPEMEHHBIX IOCTWKEHUSIX
(U3MKH, aHa/IU3 ¥ KPUTUUECKOe OLleHMBaHUe UH(OpMaLuy;

e 3HAaKOMCTBO €O cdepaMu 0OpodecCUOHATBHOW  /1eSTebHOCTH,
CBA3aHHBIMU C (U3UKOW, M COBPEMEHHbIMHU  TEeXHOJIOTUSIMU,
OCHOBaHHBIMU Ha [IOCTH)KEHUSIX (PU3UUECKON HayKU.

Ha usyuenue ¢u3vku (6a30Bbili ypOBeHb) Ha YPOBHE OCHOBHOTO 00IIIero
obpa3oBanust 0TBOAUTCS 238 yacoB: B 7 Kiacce — 68 uacoB (2 uaca B HeJleqi0), B
8 kacce — 68 uvacoB (2 yaca B Hezenw), B 9 kmacce — 102 yvaca (3 yaca B
HeJleso).

Ilpeanaraemblii B mporpaMme 1o (usuke mepeveHb 1abOPaTOPHbIX paboT
M ONbITOB HOCHUT DEKOMEHJATe/bHbIM XapakTep, yYuTe/lb [enaeT BbIOOP
npoBefieHust J1ab0PATOPHBIX PAbOT W OMBITOB C YYETOM WH/AMBUIYA/bHbIX
ocobeHHOCTe  O0ydYaroL[UXCs, CMMCKa JKCIepUMEHTalbHBIX  3a[jaHU,
rpe/ijlaraeMbIX B paMKaX OCHOBHOI'O FOCYZapCTBEHHOI'0 5K3aMeHa Mo (hr3MKe.

OtgenbHbIe  TeMbl TpOrpamMMbl u3yuatoTcsi Ha 6asze Llentpa «Touka
POCTa» C UCTIOIb30BaHWEM HMEIOIINXCS LIU(POBLIX TabopaTopuid.



COJEPXAHUE OBYUEHUSA
7 KIIACC

Pa3zfen 1. ®usuka u eé posib B NO3HAHUM OKPY)KamLIero Mupa.

dusnKa — Hayka O npupoge. fABneHus Npupofbl. PU3MUECKUe SBIEHUS:
MeXaHWuecKue, TeTIoBble, 3/IeKTpUUeCcKre, MarHUTHbIe, CBETOBLIE, 3BYKOBBIE.

dusnueckre BelWuYMHbL. V3MepeHue (u3nueckux BeJUUMH. PuU3nUecKre
nipubopkl. [TorpentHOCTE U3MepeHn. MeKayHapoJHasi CUCTeMa eZIHUIL.

Kak ¢u3uka u [pyrue ecTeCTBEHHble HAyKd W3y4alOT TIpUPOJY.
EcTecTBeHHOHAyUYHBId MeTO/ TTO3HAHUWS: HaO/IIO/leHre, TIOCTaHOBKA HAyUHOTO
BOIpOCA, BBIBIDKEHUE THUIIOTe3, SKCIEPUMEHT T[I0 TMpPOBEpKe THUIIOoTe3,
o0bsicHeHWe HabmozaeMoro siBneHus. OrmnucaHve GU3NUECKUX SBAEHUA C
TOMOIIBI0 MO/Ie/en.

demoncmpayuu.

1. MexaHuueckue, TeIIOBble, 3JIEKTPUUECKHEe, MarHUTHbIE, CBETOBbIE

SIBJIEHUS.
2. ®usmnueckue TIpUOOPLI U TIPOLeAypa TPSMBIX U3MEPEeHH aHa/IOTOBLIM
Y IIUGPOBLIM PHOOPOM.

JlaGopamopHbie pabombl U ONbIMbL.

OmnpefesieHye 1ieHbI fe/IeHUs MIKa/Ibl U3MepUTeTbHOT0 TIprbopa.
V3MepeHre pacCTOSTHUM.

V3mepeHHre 00bEMa XXKUIKOCTH M TBEPZIOTO TeJIa.

OmnpeziesieHye pa3MepoB MaslbIX TeJl.

N3mepeHve TeMrepaTypbl NPy MOMOIY XXKUAKOCTHOIO TepMOMeTpa U
JlaTuyMKa TemIiepaTyphbl.

[TpoBegeHre uccie0BaHus MO MPOBEPKe TUMOTE3bl: JalbHOCTh MOJETa
IIlapyKa, IyIIeHHOTO TOPHW30HTa/bHO, TeM Oosibilie, uyeM O6osbliie
BBICOTA TyCKa.

Pa3pen 2. IlepBoHaua/ibHbIEe CBeieHUs 0 CTPOEHUH BellecTBa.

CTpoeHre BellleCTBa: aTOMbl M MOJIEKYJbl, WX pa3mepbl. OIbITHI,
JTOKa3bIBaKoIMe TUCKPeTHOe CTPOEeHUe BellleCTBa.

[Br>keHne dacTtul] BellecTBa. CBsi3b CKOPOCTH [BWKEHUS] YaCTUL] C
TeMreparypoui. bpoyHoBckoe aBwkeHue, nuddy3us. BlauMmoelicTBre 4aCTUl]
BellleCTBa: MPUTSPKEHUE U OTTa/IKUBaHUE.

ArperaTHble COCTOSIHUSI Bell[eCTBa: CTPOEHHWE Ta30B, >XUAKOCTeH U
TBEP/IbIX (KPUCTA//TMUECKUX) TeJl. B3auMOCBSI3b MeXXy CBOKWCTBaMU Bell[eCTB B
pa3HbIX arperaTHbIX COCTOSIHUSIX U WX AaTOMHOMOJIEKYJISIPHBIM CTPOEHUEM.
Oco6eHHOCTH arperaTHbIX COCTOSTHUM BO/BI.

demoncmpayuu.

1. HabsnrogeHrie GpOYHOBCKOTO /IBUKEHUSI.

2. HabGsmogenue quddysum.

3. HabOmogenwe  siBNeHWM, OOBACHSAIOMIUXCS — TIPUTSDKEHUEM WM

OTTa/IKUBAHWEM YaCTHL] BelllecTBa.

JlaGopamopHbie pabombl U ONbIMbL.

1. OueHKa [AuamMeTpa aTroMa MeTOAOM PpsioB (C HCIO/b30BaHUEM

¢doTorpaduin).

2. OmbITHI 110 HAOTIOZEHUIO TETIJIOBOTO PACIITUPEHHS Ta30B.

3. OmbITHI 110 0OHAPY>KEHUIO JIEHCTBUS CHJT MOJIEKYJISIPHOTO TTPUTSDKEHUSL.

Pa3zgen 3. /IByokeHue ¥ B3anMo/ieliCTBHe TeJl.

R WNE
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MexaHuueckoe ABrKeHVe. PaBHOMepHOe ¥ HepaBHOMEDHOE [IBW)KEeHUe.
Ckopoctb. CpefHsisi CKOPOCTb TIPU HEPaBHOMEPHOM [BWKeHHHU. Pacuét myTtH u
BpEMEHU JBKEHUS.
fIBneHne vHepLWU. 3aKOH MHepLuu. B3anMogencTBre Tel Kak MpUYMHA
VM3MEeHEeHUs CKOPOCTU [BWXKeHMUs Tesl. Macca Kak Mepa WHEPTHOCTH TeJa.
[TnotHOCTE BemecTBa. CBsi3b MJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B eJUHULIE
00BEMa BelljecTBa.
Cusa Kak XapakTepuCTHKa B3auMoziercTBus Tesl. Cuia yripyrocTv v 3aKOH
I'yka. VI3mepeHue cuibl C TOMOLLIBIO IMHAMOMETpA. fIB/eHue TAroTeHusl U CUila
TsoKecTU. Cujla TSDKeCTU Ha Jpyrux IulaHetaX. Bec Tena. HeBecomoCTsb.
Co)keHHe CWJI, HanpaB/eHHbIX MO0 OJHOW MpsSIMOM. PaBHOZENCTBYrOLAst CHUIIL.
Cuna tpenus. TpeHMe CKOJIb)KEHUSI M TpeHHe TOKOsl. TpeHue B MpUpoOZe U
TeXHUKE.
emoncmpayuu.
1. HabsrofeHrie MeXaHUUeCKOTO [IB)KEeHUs Teia.
2. V3mepeHne CKOpPOCTH NPSMOJTMHENHOTO JABUKEHUS.
3. HabGmtoneHue siBfieHUst MHEPLUN.
4. HabmosieHre u3MeHeHUs1 CKOPOCTH TP B3aUMO/IeHCTBUM TeJl.
5. CpaBHeHMe MacC MO B3aUMO/IEWCTBUIO TeJl.
6. Cro)keHWe CuJl, HalnpaBJeHHbIX 10 OAHOU NPSIMO.
JlaGopamopHbie pabombl U ONbIMbL.
1. OnpesiesieHe CKOPOCTA paBHOMEDHOrO [IBWKeHHs (llapvka B
YKUIKOCTU, MO/JIeJIN 3JIEKTPUUYECKOTO aBTOMOOW/ISL U TaK Jiasiee).

2. OrpenienieHrie cpefiHel CKOPOCTU CKOJIbKeHUsT OpycKa WM I1apyvKa o
HAaKJIOHHOU MJIOCKOCTH.

3. OmnpepeneHyve MJIOTHOCTY TBEPAOrO TeJa.

4. OnbIThI, JEMOHCTPUPYIOIME 3aBUCUMOCTh pacTsbKeHus (medopMarnin)
TIPY’KHHBI OT TIPUJIOXKEHHOU CHJIBI.

5. ONbITEI, JeMOHCTPUPYIOLKE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIbXEeHUs
OT Beca Tejla M XapakKTepa COMPHUKACAIIMXCS [TOBEPXHOCTEM.

Paspen 4. /laBiieHne TBEPABIX TeJl, )KUAKOCTEH U ra3oB.

HaBnenvie. CriocoObl YMeHbILIEHUs] W yBelW4yeHUsl JaBieHus. [laBieHue
ra3a. 3aBUCMMOCTb [aBjieHWsi rasa OT O0ObéMma, Temriepatyphl. [lepemaua
JlaB/leHus1 TBEDABIMU TejlaMH, JKUJKOCTAMHM M Ta3aMu. 3akoH Ilackans.
[THeBMaTHUeCKWe MalllWHbI. 3aBUCUMOCTb [IaBJIeHUs >XUJKOCTA OT TJTyOWHBI
I'mapocratuueckuit mapazgokc. Coobiiaroiuecss cocyabl. ['uapaBiudeckye
MeXaHU3MBI.

AtMocdepa 3emnn 1 atMocepHoe JiaBieHve. [IpUurHbI CyljeCTBOBaHHUS
BO3AyIIHOW 000s10uku 3emn. OnbiT Toppuueni. V3mepeHne atmocgepHOro
JlaBjieHusl. 3aBUCUMOCTb aTMOC(EpHOro [JaBjeHUs OT BBICOTHI HaJ] YPOBHEM
mopsi. [Ipubopsl A/ist u3mMepeHust aTMOC(epHOTO aBJeHMsl.

HenicTBMe JKUAKOCTM W Trasa Ha TMOrPyXKEHHOe B HUX TeJo.
BeiTasnkuBaromiasi (apxuMmeznoBa) cwia. 3akoH Apxumena. [lnaBanue Tes.
Bo3ayxonnaBaHue.

demoncmpayuu.

1. 3aBMCUMMOCTH /laB/IeHHs ra3a OT TeMIepaTypsbl.

2. Ilepemaua faBneHUs )KUAKOCTBIO M Ta30M.

3. Coobuaromyecs: CoCypl.

4. T'rupaBIvuyeCcKul mpecc.

5. I[lposiBneHue felCTBUS aTMOC(EPHOTO JaBIeHUs.



6. 3aBUCUMOCTh BBITAJIKUBAIOLLEN CUIbI OT 00bEMa MOTPY>KEHHOUW YacTu
TeJjla Y IIJIOTHOCTU XUJKOCTH.

7. PaBeHCTBO BbITA/IKMBAKOLLEN CUIIbI BECY BBITECHEHHOM XKUJKOCTH.

8. YcjoBWe IUlaBaHUsl Tejl: IUlaBaHWE WIW TIOPY)KeHUe Tel B
3aBUCUMOCTH OT COOTHOLLIEHUS MVIOTHOCTEN Tejla U )KUJKOCTH.

JlaGopamopHbie pabombl U ONbIMbL.

1. VccnenoBaHve 3aBUCMMOCTA Beca Tejla B BoZe OT 00béMa
MOTPY’>KEHHOU B JKUJKOCTb YaCTH TeJa.

2. OnpenesieHWe BBbITAJKWBAIOILEN CU/bL, [EUCTBYIOLEM Ha TeJo,
TIOIPY>KEHHOE B )KUJKOCTb.

3. IIpoBepka HE3aBUCMMOCTU BBITAJIKUBAIOLLEM CHJ/IbI, [JeHCTBYIOLEN Ha
TeJI0 B JKUJKOCTH, OT MaccChl TeJa.

4. OrnbITbI, /|eMOHCTPUPYIOLLE 3aBHUCHMOCTb BbITA/IIKUBAIOLIEN CHIIBL
JeNCTBYIOIIel Ha Tel0 B JKUAKOCTH, OT OObEMa TOTPY>KEHHOW B
JKAJKOCTb YaCTH Tejla U OT IJIOTHOCTH XKUJKOCTH.

5. KoHCTpyrpoBaHUe apeomeTpa WM KOHCTPYUPOBaHWE JIOAKU U
oripeziesieHue eé rpy3onofbEMHOCTU.

Pa3pen 5. PaGoTa 1 MOIHOCTDH. JHEPrUs.

MexaHunueckasi paboTta. MOIITHOCTb.

[TpocTble MeXaHWU3MBI: pblyar, 0JIOK, HaK/IOHHas TJIOCKOCTb. [lpaBuiio
paBHOBecHsi pbiuara. [IpuMeHeHHe TIpaBW/Ia PaBHOBeCHs] pbluara K OJIOKY.
«3osmotoe TripaBwio» MexaHuWku. KIIJI tmipoctbix MexaHusMoB. IIpoctbie
MeXaHWU3MBbI B ObITY U TEXHUKE.

MexaHnueckasi dSHeprus. KuHeThueckass M IIOTeHLMa/JbHas SHEPrus.
[IpeBpalieHrie OJHOrO BHJA MEXaHWYECKOW 3HEPrud B JPYrod. 3akoH
COXpaHeHUs SJHePrvu B MeXaHUKe.

demoncmpayuu.

1. TIpumepsl NPOCTHIX MEXaHU3MOB.

JlabopamopHbie pabombl U ONbIMbL.

1. Ormpeniesienne pabOTbI CWIbI TPEHUs] TIPU PaBHOMEPHOM [[BMXKEHUU
Tesia M0 TOPU30HTaIbHOW MOBEPXHOCTH.

2. WccnepmoBaHue yCioBUM paBHOBECHS pblyara.

3. N3mepenne KIT/I HaKTOHHOM TIJIOCKOCTH.

4. V3yueHue 3aKOHa COXpPaHeHUs] MEXaHUUeCKOW SHePrHyu.
8 KVIACC

Pa3pgen 6. TersioBblie iB/ICHUA.

OCHOBHBIE TOJIOXKEHUSI MOJIEKYJ/IIPHO-KUHETUYECKOW TEeOpUU CTPOEHUSs
BeljecTtBa. Macca ¥ pa3Mepbl aTOMOB U MOJIeKyJ1. OmNbIThl, TTOATBEpPKAArOLLIKe
OCHOBHbIE M0JIOXKEHHUSI MOJIEKYJIIPHOKUHETUUECKOW TEOPHH.

Mogenu TBEpPAOro, >KAAKOTO W Ta3000pa3HOr0 COCTOSIHWM BeIecTBa.
Kpucranmueckue U amopdHbie Tesia. O6bsiCHEHHe CBOWCTB Ta30B, >KUJKOCTEH
Y TBEPABIX Te/ HAa OCHOBE TOJIO)KEHUU MOJIEKY/ISIPHO-KUHETUUECKOU TeOopUM.
CmauurBaHue U KaluuisipHble siBjieHus. TernsioBoe pacilivpeHue U CKaTue.

Temmeparypa. CBsi3b TemriepaTypbl CO CKOPOCTBbIO TEIJIOBOI'O [BMKEHUS
yactuil. BHyTpeHHsis1 3Heprusi. CriocoObl M3MeHeHUsT BHYTPEHHEM >SHepruu:
Teruioriepe/jadya U COBepilleHHe  paboThI. Buael  Teruionepejauu:
TeIIONPOBOJAHOCTh, KOHBEKLWS, U3/IyUeHHUe.

KonnuecTBO TeIIOTHI. Y Ie/ibHask TeTJIOEMKOCTh BelrlecTBa. TeryiooOMeH U
TETUIOBOe paBHOBecHe. YpaBHeHHe TeryioBoro OasaHca. [lnaBneHue U
OTBep/ieBaHHe KPUCTA/UIMUeCKUX BeLeCTB. Y[e/ibHas TeruioTa IllaB/eHus.



[Tapoobpa3oBaHue U KoHAeHcauus. VicrapeHue. KumneHue. YenbHasi TerioTa
rapooOpa3oBaHus. 3aBUCUMOCTh TeMIIepaTypbl KUTeHUs OT aTMOC(HEepHOro
JlaBJIeHUs!.

BnaxxHoCTh BO3ayXa.

OHeprus TOIUIUBA. Y je/ibHasl TeryioTa CropaHusl.

[MpuHLMIel paboThl TeTuioBbIX ABurartesielt KIIJ] TersioBoro gBuraresis.
TenoBble ABUraTeNN U 3allldTa OKPY’Karollleld Cpe/ibl.

3aKOH COXpaHeHUs U TpeBpalljeHys SHepruy B TeIUIOBbIX IpoLieccax.

demoncmpayuu.

HabJtojeHre 6pOyHOBCKOTO JIBHKEHHMS.

Habsmogenue quddysum.

HabJtio/jeHue siBlIeHH CMauMBaHUS 1 KalTA/UIAPHBIX SIBJIEHU.
HabtoieHre TeTioBOro paciivupeHus Tejl.

Vi3MeHeHUe JjaBeHUs ra3a Npy U3MeHeHUH 00bEéMa M HarpeBaHUM WU
OXJIaXKeHUU.

[IpaBuia u3MepeHUs: TeMIlepaTyphl.

Bubl Tenionepesaum.

Ox/aXkieHre Tpy COBepIIIeHUH PabOTHI.

HarpeBaHnve 1pu COBepILIeHNH paboThl BHEIITHUMU CHIAMH.

10. CpaBHeHHe TeIIOEMKOCTeU pa3/InYHbIX BeL[eCTB.

11.HabrozieHrie KMITEHYSI.

12.HabsmofieHue MoCTOsTHCTBA TEeMITePATYPbl MPH TI/IaBJIeHUH,

13.Mogenu TernoBbIX JBUraTeIeun.

JlaGopamopHbie pabombl U ONbIMbL.

1. OmbIThI 110 0OHAPY>KEHHIO JENUCTBUS CUJT MOJIEKYJIIPHOTO TTPUTSDKEHUSI.

2. OnbITHI 1O BBIPAIIIMBAHUIO KPHCTA/IJIOB TTIOBAPEHHOM COJIM WM caxapa.

3. OrbIThI 110 HAO/TIO/IEHUIO TETUIOBOTO PaCIIMPeHHs Ta30B, XXUJKOCTeH U

TBEP/BIX TeJI.

4. OmpeneneHuve faBjeHUs BO3yxa B Oa/lsioHe HITIPUIIa.

5. OnbITHl, J€MOHCTPUpPYIOLMe 3aBUCUMOCTb [aBJ/IeHUs BO3[yXa OT ero

00bEMa 1 HarpeBaHUsI WM OXJIaXKIEeHHsI.

6. IlpoBepka THUIOTe3bl JIMHEMHOW 3aBUCHMOCTU JJIUHBI CTOJOMKA

JKUAKOCTH B TEPMOMETPUUECKOU TPYOKe OT TeMIlepaTyphl.
7. Habmoymenve v3MeHeHWs] BHYTpeHHell SHeprud Tejla B pe3yJibTaTe
Teruionepejaud ¥ paboThl BHELLHUX CHJI.

8. WccnemoBaHue siB/ieHUs TeryiooOMeHa TpU CMeIIMBAaHUM XOJIOJHOW U

ropsiuei BOJBbI.

9. OmpejeneHre KOIMYeCTBa TeIUIOTHI, TIOYUYEHHOTO BOJAOM TMpH

TeryiIo00MeHe C HarpeThIM MeTaUTHUeCKUM IIUJTUHIPOM.
10.0mpesiesieHre y/1e/IbHOM TEMVIOEMKOCTH BelleCTBa.

11.MccnenoBanue nporiecca UCIiapeHus.

12.0mnpesiesieHyie OTHOCHUTETBHOU BJIa)KHOCTH BO3/yXa.

13.0mpesiesieHyre y/ie/IbHOM TEMJIOTHI [J1aB/€HUSA JTbJA.

Pa3pen 7. JnekTpuuecKkue 1 MarHUTHbIE SIBJICHHS.

OnekTpu3auus Tes. [IBa poja 3/1eKTpUUYeCKUX 3apsifoB. B3aumopelnicTBue
3apsbkeHHbIX Ten. 3akoH Ky/oHa (3aBMCMMOCTB CWIIBI  B3aWMOJEHCTBUS
3apsKeHHBIX TeJT OT BeJIMUUHBI 3apsSiZIOB M PACCTOSTHUSI MEXXY Te/laMu).

OnekTpruueckoe rojie. HanpsokéHHOCTb 371eKTpyUyeckoro mnoJsist. [IpuHuun
CYTIepIIO3MLIMY 37IeKTPUYECKUX T10/1el (Ha KaueCTBeHHOM YPOBHe).

uhWwNE
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Hocutenu »snekTpuyeckux 3apsifjoB. OJIeMEHTapHbIA 3/€KTPUYEeCKUr
3apsg. Ctpoenue atoMa. [IpOBOAHMKM M [U3NEKTPUKWA. 3aKOH COXpaHEHUSs
3JIEKTPUUECKOro 3apsza.

ONeKTPUUeCKUM TOK. YC/IOBUS CYL[eCTBOBAaHUS SJIEKTPUUYECKOTO TOKa.
VIcTOUHMKM TIOCTOSIHHOTO TOKa. [leMCTBUSI 37eKTPUUECKOr0 TOKa (TervioBoe,
XUMHUYeCKOe, MarHUTHOE). DJIeKTPUUeCKUM TOK B )KUIKOCTSAX U ras3ax.

Onektpuueckasi Uenb. Cuia ToKa. OJIEKTpUYECKOE HarpsUKeHHe.
ConpoTvB/ieHMe TMPOBOJHUKA. YJiellbHOe COIMpPOTUB/IEHWE BelecTBa. 3aKOH
Oma g yuactka Lend. [lociefoBaTenbHOe W Mapasule/ibHOE COeJVHEeHHe
MPOBO/IHHKOB.

PaboTa ¥ MOIIHOCTb 3/7€KTPUUECKOTO TOKa. 3akoH [Dxoyns—JleHia.
OJieKTpuueckue 1[eMu W TIOTPeOUTeNn 3/1eKTPUUecKod SHepPruu B OBITY.
KopoTtkoe 3ambIKaHue.

[TocTossHHBIe MarHuTbl. B3aMMogiencTBHME TOCTOSHHBIX ~ MarHWTOB.
MarautHoe mosie. MarHuTHOe Tosie 3eM/IM M €r0 3HaueHue /i )KU3HA Ha
3emsie. OnbIT OpcTesa. MarHuTHoe 110j1e 3/1eKTpUUecKoro Toka. I[IpyMeHeHue
3JIEKTPOMAarHuTOB B TexHHKe. /leliCTBMe MarHWTHOTO MO/l Ha TMPOBOJHHUK C
TOKOM. ONeKTpoJBUraTe b TTOCTOSTHHOT'O TOKa. Vcrionb3oBanue
3J1IeKTPO/BUraTe/Ield B TEXHUYECKHX YCTPOUCTBAX U Ha TPAHCIIOPTe.

Oneitel  ®apazies. fIBneHue 5/1IeKTPOMarHUTHOM WHAYKUMU. IlpaBuio
Jlenja. OsnektporeHeparop. CriocoObl TO/yueHUs] 37eKTPUUeCKON SHEeprum.
ONeKTPOCTaHLIMKA Ha BO30OHOB/ISIEMBIX UCTOUHHUKAX SHEPIUH.

demoncmpayuu.

1. DyieKTpu3aLus Tes.

2. 1Ba pojja 3MeKTPUYECKMX 3apsiZioB U B3aUMO/IeMCTBHE 3apsDKeHHBIX
Tes.

YcTpoucTBO U AeNCTBUE 3/IeKTPOCKOMa.

OneKTpocTaThyeckass UHAYKLYS.

3aKOH COXpaHeHHUs 3/IeKTPUUYECKUX 3apsizioB.

[TpOBOJHVIKM U JU3/TEKTPUKHU.

MogenvupoBaHue CUIOBBIX TMHUM 3JIEKTPAYECKOTO TTOJIS.

VICTOUYHMKM OCTOSIHHOTO TOKa.

[ercTBYS 37IEKTPUYECKOr0 TOKaA.

10. ONeKTPUYeCKUM TOK B JKUJKOCTH.

11.T"a30BbIN pa3psa.

12.V/i3MepeHHre CH/TbI TOKA aMITIEPMETPOM.

13./13MepeHHe 3/IeKTPHUECKOr0 HArPsDKeHHs BOJIbTMETPOM.

14.PeocTaT ¥ MarasuH COINPOTHUBJ/IEHUN.

15.B3auMo/ieliCTBHe MOCTOSIHHBIX MarHUTOB.

16.MogenupoBaHre HEBO3MOXXHOCTH pa3Zie/ieHHsl MOJIF0COB MarHUTa.

17.MogenupoBaHWe MarHUTHBIX MOJIeU MOCTOSTHHBIX MarHUTOB.

18.0mbIT Jpcrena.

19.MarHuTHoOe 110Jie TOKa. J/1eKTPOMarHur.

20.leiicTBME MarHUTHOTO TOJIS1 HA MPOBOJAHUK C TOKOM.

21.DJ1eKTpO/IBUraTe b TOCTOSTHHOIO TOKA.

22.ViccnepoBanue siBlIeHUS 3/IeKTPOMarHUTHOW UHYKLIWU.

23.0rmbITel Papajes.

24.3aBUMCHMMOCTb HaripaB/eHUs MHAYKLMOHHOIO TOKAa OT YC/JIOBUM €ero
BO3HUKHOBEHWUSI.

25.DJIeKTpOreHepaTop MOCTOSHHOIO TOKA.

JlaGopamopHbie pabombl U ONbIMbL.
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1. OneIThI TIO Ha6J'[I-O,U‘EHI/II-O JJIEKTPU3dALIUN  TeJl HHAYKHHEﬁ n 11pu

COTIPUKOCHOBEHHH.

2. WccnenoBaHue [JeMCTBUST 3/IEKTPUUECKOrO T0Jii Ha TIPOBOAHUKU U
JV3JIeKTPUKHU.

3. Cbopka 1 mpoBepKa pabOThI IeKTPUUECKOU L[eTH TTOCTOSTHHOTO TOKa.

4. VI3mMepeHUe U pery/ivMpoBaHue CUJIbI TOKA.

5. V3MepeHMe U pery/vMpoBaHHe HalpsKeHUsl.

6. WccienoBaHue 3aBUCUMOCTH CHJIbl TOKA, UAYILEr0 yepe3 pesucTop, OT
COTIPOTHMBJ/IEHUS pe31CTOpa U HarpshKeHUs Ha pe3ucTope.

7. OnbITHI, JeMOHCTPUpYIOLIIHe 3aBUCHMOCTb 5/IeKTPUUECKOT0

COTIPOTUBJIEHUS] TIPOBOJHUKA OT €ro [JIMHBI, TUIOLIAU TIOTIePeuHOro
CeuyeHUst U MaTepuana.

8. IlpoBepka mpaBW/a C/IOKEHUSI HaMpsDKeHUW TIpU T0C/ief0BaTe/IbHOM
COeIMHEeHUU JIBYX Pe3UCTOPOB.

9. IlpoBepka mpaBw/a [jsi CUIbl TOKa TPW Tapasuie/lbHOM COeIWHeHUU

Pe3UCTOPOB.

10.OmpefieieHe  paboOThl  2/IEKTPUUECKOTO  TOKa, HAYIIEro uepe3
pe3ucTop.

11.0mnpefenieHre MOLIHOCTH 3/IEKTPUUECKOTO TOKa, BbIJE/NsseMOil Ha
pesucTope.

12.WccnefoBanue 3aBUCMMOCTU CUIIbI TOKA, UAYILET0 Yepes JIAMIIOUKY, OT
HarpsDKeHUs1 Ha Hell.

13.0Omnpepenenvie KII/I HarpeBareris.

14.ViccnefoBaHre MarHUTHOTO B3aUMO/IeMCTBUS MOCTOSTHHBIX MarHUTOB.

15.MI3yueHre MarHUTHOTO TIOJI TIOCTOSIHHBIX MAarHuUTOB IIpU  UX
00beTUHEHUU U pa3/ie/IeHUH.

16.VccnefnoBaHre [eMCTBUSL  37IEKTPUUECKOTO TOKA Ha MAarHUTHYHO
CTPeJIKY.

17.0mbITBI, J€MOHCTPUPYIOLME 3aBUCUMOCTb CHWIbl B3aUMOJENCTBUS
KaTyILIKU C TOKOM M MarHuvra OT CW/bl TOKA W HarpaBjeHUs TOKa B
KaTylLKe.

18.VI3yuyeHue [eliCTBUSI MAarHUTHOTO T0J/Is1 HA IPOBOJHUK C TOKOM.

19.KoHcTpynpoBaHue U n3ydeHue paboTbl 3/IeKTPO/IBUTATEIsl.

20.M3mepenne KII/I ssekTpoBUraTe/IbHOM YCTaHOBKH.

21.0mbITEl TI0 WCCAE[OBAHUIO SIBJIEHUSI SJIEKTPOMAarHUTHOW WHAYKLMM:
WCCIelOBaHUe M3MEHEeHMM 3HaueHWs] W HarlpaBleHUs] UHAYKLWOHHOTO

TOKa.
9 KVIACC

Pa3pen 8. MexaHnueckKkue siB/IeHMSA.

MexaHuueckoe [JBWKeHue. MarepuanbHasd Touka. Cucrema OTCYETa.
OTHOCHUTE/ILHOCTb MeXaHWYeCKOro [BIKeHHs. PaBHOMEpHOe MpsSIMOMHENHOe
nBwkeHve. HepaBHOMepHoe mipsiMonuHenHOe fBWwkeHWe. CpefHsii U
MIHOBEHHasi CKOPOCTb TeJla [IPU HepaBHOMEPHOM [IBVKEHUU.

YckopeHue. PaBHOYCKOpPeHHOe TpsiMOJIMHelHoe ABwkeHHe. CBOOOAHOe
nagenve. OneITsl ["anues.

PaBHOMEpHOe IBIKeHHe 10 OKPY>KHOCTH. [lepros 1 yactoTa obpatieHusl.
JIuHelHas ¥ yrioBasi CKOPOCTH. LleHTpocTpemMuTeNbHOE yCKOPEeHHe.

[TepBeii 3akoH HbtoToHa. Bropok 3akoH HerooToHa. Tperui 3akoH
HerotoHa. ITpyuHIMn cynepriosuLu Cusl.



Cuita ynpyroctu. 3akoH ['yka. Cua TpeHUs: Cuia TPeHUsl CKOJIb)KeHUS,
CUJ/1a TPeHU IIOKOs, pyrye BU/bI TPEHNUs.

Cuia TsDKeCTH U 3aKOH BCEMHUPHOTO TSTOTeHHs. Y CKopeHHe CBOOOIHOTO
nagenus. IBrkeHue ruiaHeT BOKpyr CouHia. ITepBasg KocMuueckass CKOPOCTb.
HeBecoMoCTb U Ileperpysku.

PaBHOBecre MarepuasbHOM TOUKA. AOCOMIOTHO TBEpAOE  TeJlo.
PaBHOBecHe TBEpAOro Tesia C 3aKperuvIéHHOM OChI0 BpauieHus. MOMEHT CHJIBI.
LTeHTp TsKECTH.

Nmnynsc Tena. VI3MeHeHue wumIysbca. MmnynbCc cuibl.  3aKOH
COXpaHeHWs UMITyJIbca. PeakTUBHOe [IBUKeHUe.

MexaHuueckasi pabota ¥ MOIIHOCTb. PaboTa Cu/ TsHKecTd, yNpyrocTH,
TpeHusi. CBsA3b 3HepPruu u paboTwl. [loTeHI[MaNbHast YHEPTysl Tena, MOJHSATOrO
HaJ| TIOBEPXHOCTBbIO 3emM/M. [loTeHUManbHasi 3HEPrus CKaTOM TIPY’KWHBI.
KuHetnueckas sHeprusi. TeopeMa 0 KUHETUYECKOM SHEPryuu. 3aKOH COXPaHeHHUs
MeXaHU4eCKOU SHEepPIruu.

demoncmpayuu.

1. HabsnrogeHrie MeXaHUUeCKOTO [IBMXKEHHsI Tejla OTHOCUTETBHO Pa3HbIX

TeJI OTCUETA.

2. CpaBHeHMe MyTeld U TPAaeKTOPUM [BW)KEHUsS] OJJHOTO W TOTO Ke Tesa
OTHOCHUTEJIbHO pasHbIX Tejl OTCYETa.

V3mMepeHre CKOPOCTU U YCKOPEHUS TIPSIMOJIMHEWHOTO [IBHKEHUSI.

WccnepoBaHye NpU3HAKOB PABHOYCKOPEHHOI'O JABUKEHUS.

HabtoieHue [BIKeHHs TeJla 0 OKPY>KHOCTH.

HabmofeHe MexaHUUYeCKUX SIBJIEHWH, TIPOUCXOASAIIUX B CHUCTEMe

oTcuéra «Teje)kka» IMpu eé paBHOMEPHOM U YCKOPEeHHOM [BWKEHUU

OTHOCHTe/IbHO KabuHeTa (DU3MKHU.

7. 3aBUCHMMOCTb YCKOPEeHHUs Tejla OT MacChl TeJla U [IeMCTBYIOLLeH Ha Hero
CUJIBL.

8. HabmoseHre paBeHCTBA CUJI TIPU B3aUMO/IEMCTBUU TeJ.

9. V3MeHeHHe Beca TeJla NPX YCKOPEHHOM JBYDKEHNM.

10.I1epesjaua UMITy/IbCa MPH B3aUMO/EHCTBUM TeJL.

11.TIpeobpa3oBaHust SHEPTUU TIPU B3aUMO/I€HICTBUU TeJl.

12.CoxpaHeHHe UMITy/IbCa IPU HEYIIPYTOM B3aWMO/€MCTBHUH.

13.CoxpaHeHue UMITyJ/Ibca Tpy abCOJTIOTHO YTIIPYToM B3auMO/IeMCTBUM.

14.HabsrojeHrie peaKTHBHOTO JBMDKEHUSI.

15.CoxpaHeHre MeXaHUUeCKOU SHepruu Ipyu CBOOOIHOM Tia/IeHUH.

16.CoxpaHeHWe MeXaHWYeCKOW SHEepPrud IpU [BWKEHWU Tena TI0f
JleliICTBHAEM TPY>KUHBI.

JlaGopamopHbie pabombl U ONbIMbL.

1. KoHcTpyrpoBaHue TpakTa J/isl pa3rOHa U JajbHelIIero paBHOMepPHOIro
JBWKEHUA IIapHKa WU/IU TeJIe)KKU.

2. OrpenenieHre cpefiHell CKOPOCTU CKOJIbKeHUsI OpyCKa WM [IBHKeHUsI
11apyKa M0 HaKJIOHHOM MJIOCKOCTH.

3. OmnpegesieHre yCKOpeHUs Tejla NPU PaBHOYCKOPEHHOM JBWKEHUU I10
HAaKJIOHHOU MJIOCKOCTH.

4. HccienoBaHue 3aBUCMMOCTU IYTU OT BpeMeHU IIPU paBHOYCKOPEHHOM
JBIDKeHUH 0e3 HauabHOM CKOPOCTH.

5. IlpoBepka TUIIOTe3bl: €CIW TIPU PaBHOYCKOPEHHOM [BW)XKeHUM 06e3
HavyaJbHOW CKOPOCTH TYTH OTHOCATCA KakK pPsifi HEYETHBIX UYMCe, TO
COOTBETCTBYIOLL[ME IIPOMEXKYTKHA BpeMeHU OJUHAaKOBBI.
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6. VccnemoBaHWe 3aBUCHMOCTHA CHJIbI TPEHUSI CKOJIBXKEHUSI OT CHJIbL
HOPMaJIbHOT'O JIaBJIeHUS.

7. Onpepenenve Ko3(QULMEHTA TPeHUS CKOJIb)KEHUSI.

8. OrnpezenieHre KECTKOCTHU TIPYKUHBI.

9. Ompenenenvie pabOThl CW/bI TPEHHs TP PABHOMEPHOM JIBWKEHUU

Tesia M0 TOPU30HTaIbHOW MOBEPXHOCTH.
10.OrmpesienieHe  paboOThl CU/IBI  YIIDYTOCTU TpPU  MOABEME Tpy3a C
WCTIOIb30BaHKEM HEeTO/IBMKHOTO U TO/IBMKHOTO OJI0KOB.

11.Vi3yuyeHune 3aKOHa COXpaHeHHsI SHEePIUH.

Pa3pen 9. MexaHnuecKkue Ko/1e0aHis M BOJTHBIL.

KonebarenbHoe faBwkeHue. OCHOBHbIe XapaKTePUCTUKU KoJiebaHWiA:
MepuoJl, 4acTtoTa, amIUIUTyZa. MareMaTMueCKMd W TNPYXKUHHBIA MasTHUKH.
[NpeBpaiijeHe SHepPTryuy NpHY KoiebaTelbHOM JBM>KEHUH.

3aTyxawoiiyue KosiebaHus.  BbIHYXJeHHble  KosiebaHusi.  Pe3oHaHC.
Mexannueckue BoJHbL. CBOMCTBAa MexaHWYeCKMX BOMH. IIpofjosnbHble H
rornepeuHble  BOJIHBL. [IMMHA BOJIHBI M CKOPOCTb €8 pacnpoCTpaHeHMs.
MexaHWueckue BOJIHBI B TBEPAOM Tejle, CeliCMUYECKHe BOJIHBI.

3ByK. ['poMKOCTB 3ByKa U BbicoTa ToOHa. OTpakeHue 3ByKa. VIHppa3ByK 1
y/IbTpasByK.

emoncmpayuu.

1. HabnrogeHve KosebaHuil Tesl MOA AeWCTBUEM CWIIbI TSDKECTH U CHJIbI

YOPYTOCTH.

2. Habmonenue koneGaHuii Tpy3a Ha HUTH U Ha TIPY>KKHE.

3. HabmozeHue BLIHYX/I€HHBIX KOieOaHMiA U pe30HaHca.

4. PacnpocTpaHeHMe MPOJOIBHBIX M MOMEepPeYHbIX BOJH (Ha MOJe/N).

5. Habmto/jeHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKUW pe30HaHC.

JlaGopamopHbie pabombl U ONbIMbL.

1. OmpezneseHye YacTOThl M TepHoja KoyieOaHWM MaTeMaTHUeCKOTo

MasiTHUKaA.
. OnpepeneHrie 4aCcTOTHI U Tiepro/ja KojiebaHuii MPyKMHHOTO MasiTHUKaA.
3. WccnenoBaHre 3aBUCMMOCTH Tiepuofia KoseOaHW MOABELIEHHOTO K
HUTU TPy3a OT AJIMHbI HATU.

4. WccnemoBaHWe 3aBUCUMOCTH Tlepyuofia  KojiebaHWil  TMPY>XUHHOTO
MasiTHMKA OT MacChl rpy3a.

5. TIpoBepka He3aBUCUMOCTHU Tepuojia KosiebaHui Tpy3a, TMOo/[BeIlIeHHOr0
K HUTH, OT MaccChbl Ipy3a.

6. OmbITbI, JEeMOHCTPUPYIOIIME 3aBUCUMOCTb Tiepuojia  KosebOaHMiA
MPY’KWUHHOT'O MasiTHUKA OT MacChl Ipy3a M )KECTKOCTU MPY>KUHBI.

7. V3mepeHue ycKopeHuUst CBOOOTHOTO MafleHusI.

Paszpen 10. ieKTpoMarHuTHoOe 1oJie ¥ 3/1eKTPOMarHUTHbIE BOJIHBI.

ONeKTPOMarHWTHOe  Tosie.  DJIeKTPOMarHuTHble  BOJIHBIL.  CBOMCTBa
3/1eKTPOMarHuTHBIX BOJIH. [llKana 31eKTpoMarHUTHBIX BOJIH. VIcrosnb3oBaHue
3J1eKTPOMAarHUTHBIX BOJIH /IS COTOBOM CBSI3H.

OneKTpoMarHuTHas npupoga csera. CKOpocThb cBeTa. BosHOBBIE CBOWICTBa
CBeTa.

demoncmpayuu.

1. CBoWCTBa 3/IeKTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOKMCTBA CBeTa.

JlaGopamopHbie pabombl U ONbIMbL.



1. V3yueHuHe CBOMCTB 3/IEKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOUTBHOTO
TenegoHa.

Pa3gen 11. CBeToBbIe sIB/IeHHUSA.

JlyueBas  mogenb  cBeta. Mcrounuku ~cBeta. [IpsMonuHeiHOe
pacripoctpaHeHue cBeta. 3atmeHuss ComHua v JlyHel. OTpakeHue cBeta.
[Tnockoe 3epkano. 3aKOH OTpakeHusl CBeTa.

IIpenomnenue cBeta. 3aKOH IpesioM/ieHUst cBeTa. [lo/siHOe BHyTpeHHee
oTpakeHWe cBeTa. VCro/b30BaHWe T[IOJIHOTO BHYTPEHHero OTpa)keHus B
ONTUYeCKUX CBeTOBOJax.

Jlunza. Xox nyuer B smH3e. OnTvueckas cucTema (QoToarrapara,
MHUKDOCKONA M Tejieckora. I'yla3 Kak oOInTuueckass CUcTema. bBvM30pyKoCTb U
[la/IbHO30PKOCTh.

Pasnoxenue 6Genoro cBera B crektp. Ombitel HbioToHa. CrioykeHue
CIeKTpaJIbHbIX 1|BeTOB. [lucrepcus ceeta.

demoncmpayuu.

1. IlpsmosvHelHOe pacpoCTpaHeHKe CBeTa.

2. OtpakeHHe CBeTa.

3. Tlonyuenne w300pa)keHHWH B TIZIOCKOM, BOTHYTOM |  BBITYK/IOM
3epkKaax.

IIpenomsieHue cBera.

OnTuyecKuii CBeTOBO/,.

Xof siyueil B COOMparoLLeli 1H3e.

Xop myuer B pacceuBarolllen JIMH3e.

TosyueHre 1306paXkeHuii C TIOMOLLBIO JTMH3.

[TpuHUMN felcTBUSA PoToarmnapaTra, MUKPOCKOIIA U TejlecKorma.

10. Mogesns riasa.

11.Pa3nokeHue 6esioro cBeTa B CIIEKTP.

12.TTonyueHue 6esioro cBeTa MpH CA0XKEHWH CBeTa Pa3HbIX 1[BETOB.

JlaGopamopHbie pabombl U ONbIMbL.

1. MccnenoBanue 3aBUCUMOCTH yIla OTPaKeHUs1 CBETOBOIO Jiyya OT yIJia

rnajieHusl.

2. V3yueHue XapaKTepUCTUK U300pa>keHus TIpeiMeTa B IJIOCKOM 3epKaJie.

3. UcaiepoBaHue 3aBUCMMOCTHM yIJjla MpPeJIOMJIeHHs] CBETOBOIO Jiyya OT

yTJia MaJIeHusi Ha TPaHULIE «BO3JyX—CTEK/I0».

4. TlonyuyeHre n300paXkeHUH C MOMOIIbIO COOMparOILel IMH3BI.

5. Onpeznenenve  (OKYCHOrO pacCTOSIHAS W ONTUUECKOW  CHJIbI

cobuparoiem TUH3HI.

6. OTBITHI 110 pa3oXKeHUI0 Oey1oro CBeTa B CIIEKTP.

7. OTBITHI TI0 BOCTIPUATHIO 1[BeTa MPeAMETOB MpH X Hab/roZeHnH yepes

LIBETOBBIE (DPUIBTPHI.

Pa3pen 12. KBaHTOBbIE IB/IEHUS.

OmneiTel Pesepdopza u nyiaHetapHas MoZenb aroma. Mogens atroma bopa.
VcnyckaHue v nor/ioljeHre cBeta aToMmoM. KBaHThI. JIMHeluaThie CIIeKTPbI.

PapuoakTBHOCTh. Asibta, Oerta- U ramma-usnyuyenus. CrpoeHue
aTOMHOro  sfpa. HykjioHHasg Mojenb  aTOMHOro  sigpa.  V3oTombl.
PaguoakTuBHbIe nipeBpalljeHus. [lepros ronypacriaza aTOMHbIX 7ep.

SAnepHble peakjuu. 3aKOHbI COXpPaHEHHUs 3apsiZlOBOr0 U MacCOBOI'O UHMCeJl.
OHeprus CBsI3U aTOMHbIX sifjep. CBsI3b MacChl U 3Hepruv. Peakiuu cuHTe3a U
Jenenus agep. Mcrounuku sHepruv Co/HLA U 3BE3.

AnepHas sHepreTuka. JleMCTBUS paZjMOAKTUBHBLIX W3/ydeHUM Ha >KUBbIE
OpraHu3MBbl.

woOoNOUL A



demoncmpayuu.

CrieKTpbI U3/TyUeHUs U TIOTJIOL[eHUsI.

CrieKTpbI pa3/IMyYHbIX T'a30B.

CnekTtp BoAopoja.

HabntoeHre TpekoB B KaMepe BusbcoHa.

PaboTa cuéTurika MOHU3UPYIOIIUX U3/TyUeHUH.

PeruvcTpariusi u3/iyueHusi MPUPOJHBIX MUHEPAJIOB U MPO/YKTOB.

JIa6opamopr1e padombt u onbIMbl.

1. HabsrofieHre CTUIOIIHBIX U TMHEHYAThIX CIIEKTPOB U3/TyUYeHUsl.

2. WccnenoBaHre TPeKOB: U3MepeHHe SHePrvU YaCTHUI[bI TI0 TOPMO3HOMY

nyTH (1o ¢poTorpapusm).

3. M3mepeHue pajuoakTUBHOTO (hoHa.

IToBTOpUTE/THHO-0000I0AIOIIUIA MO/Y/Th.

[ToBTOpHUTE/IEHO-0000IIIAOIIHI MOJY/Tb ripejHa3HaueH aJist
cucTeMaTU3alMd UM 0000LeHUs] TpeJIMeTHOTO COJepXKaHWs U  OIbITa
JesiTeTbHOCTH, TIPUOOPETEHHOTO TPU U3YUYeHHU BCero Kypca (pU3MKH, a Takxe
[UIsl TIOATOTOBKM K OCHOBHOMY TOCYZAPCTBEHHOMY 3K3aMeHy To (u3uKe Jjist
00yyJarIUXCsl, BEIOPABIIMX 3TOT yueOHbIH rpeMeT.

[lpy u3yyeHHWU [AHHOTO MOJYJIS Peau3yrTCs U CUCTeMaTHU3UPYIOTCS
BUJIbl JleATeNIbHOCTH, Ha OCHOBe KOTOPBIX 00ecrieunBaeTcsi AOCTIKEHMe
TIpeJMEeTHbIX W MeTarpeJMeTHbIX TUIAHUPYeMbIX pe3yJbTaToB 00yueHwUs,
dbopmupyeTcsi ecTeCTBeHHOHayUHasi TPaMOTHOCTh: OCBOeHHe HayUHBbIX METO/IOB
WCC/IeIOBaHUS SIBJIEHUH TIPUPOALI U TEXHUKH, OBJIaJileHre YMeHUsIMU 00BSICHATh
¢dusmueckre siB/eHUs, TIPUMEHSISI TIOJTyueHHble 3HaHUs, pelllaTh 3a/lauld, B TOM
YKC/ie KaueCTBeHHbIE U SKCTIepPUMeHTaJIbHEIE.

[MpUHIMNUANBbHO  AeATeNbHOCTHBIM  XapakTep  JIaHHOTO  pa3fena
peanu3yeTcs 3a CYET TOro, YTO 0OyUaroIecs: BHITIOMHSIOT 3a/laHus], B KOTOPbIX
UM TIpe/ijlaraeTcst:

Ha OCHOBe TIIOJIyUeHHBIX 3HaHWW pacro3HaBaTh W HAyUHO OOBSCHSTH
du3nuecKkyre siBJIeHUS] B OKpYyKarollleid TIpUpo/ie U MOBCeIHeBHOM YKU3HU;

WCTIOb30BaTh HayuHble METOAbI UCCIe0BaHUsI (PM3NUeCKUX sIBJIEHUM, B
TOM YKCJIe [ijisi IPOBEPKU TUIIOTe3 U TIOJyUeHUsl TeOPeTHUeCKUX BbIBOJIOB;

OOBSICHSITH HayUHble OCHOBBHI Haubosiee Ba)KHBIX AOCTWKEHU COBpEMEHHBIX
TEXHOJIOTHM, HarpuMep, TMPAKTUUeCKOr0  WCIOJ/Ib30BaHUSI — Pa3/MUHBIX
VCTOYHMKOB SHEPrMM Ha OCHOBe 3aKOHA TIpeBpallleHUs U COXPAHEHUsI BCeX
W3BECTHBIX BUJIOB SHEPTUM.

oOuUhAWNE



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110
®UN3UNKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3yuyeHve GU3MKA Ha YpOBHE OCHOBHOTO 00Ijero ob6pa3oBaHUs
HarpaB/eHO Ha JOCTW)KeHWe JIMYHOCTHBIX, MeTarpeAMeTHBbIX U TpeJMeTHbIX
oOpa3oBaTe/bHBIX Pe3y/IbTaToB.

B pe3ynbrare wu3yueHus (UMK Ha ypOBHe OCHOBHOTrO 0OIIiero
obpazoBanust 'y oOyuatoijerocs Oyayr copmupoBaHbl — CriefiyroIIve
JTMYHOCTHBIE Pe3y/IbTaThl B UaCTH:

e 1) mMaTpHOTHUYECKOT0 BOCIIUTAHHA:

e - TIpOsIBIeHHMEe WHTepeca K WCTOPUM U COBPEMEHHOMY COCTOSTHUIO
POCCHUMCKOU (PU3NUECKOUN HayKU;

e - LIEHHOCTHOE OTHOILIIEHHE K JOCTH)KeHUSIM POCCUNCKUX YUEHbIX-(DHU3UKOB;

e 2) rpaKJaHCKOT0 U [yXOBHO-HPABCTBEHHOr0 BOCIIUTAHUA:

e - TOTOBHOCTb K AaKTHUBHOMY yYacTHUIO B OOCYX[JeHUM OOI[eCTBEeHHO
3HAUMMBbIX M JTHUeCKHUX Tpo0sieM, CBA3aHHBIX C TPAKTUUECKUM
NpUMeHeHeM I0CTKeHUN (hU3NKY;

e - OCO3HaHWE BA)XKHOCTU MOPATbHO-3TUUECKUX MPUHLUIIOB B JesTe/IbHOCTU
YUE€HOr0;

e 3) 3CTeTUYEeCKOro BOCIIUTAHMS:

e - BOCIIPUSITHE 3CTeTUUYECKUX KauecTB (U3NUECKON HayKH: eé TapMOHUYHOTO
MOCTPOEHHSs1, CTPOTOCTU, TOUHOCTH, JIAKOHUYHOCTH;

e 4) HeHHOCTH HAyYHOI'0 NMO3HAHHUSA:

e - OCO3HaHMWe LIeHHOCTH (HM3UUeCKOM HayKu KaK MOL[HOTO WHCTPyMeHTa
MO3HAaHUSI  MUpa, OCHOBBI  pa3BUTHSl  TEXHOJOTWUM,  BaKHeMIeH
COCTaBJISAIOILEN KYJIbTYDBI;

e - pa3BUTHE HayuyHOU MHOO03HATETBFHOCTH, WHTEpeca K UCC/e0BaTebCKON
JesITe/IbHOCTY;

« 5) d¢opmupoBaHus KY/JIbTYpPbl 3[A0POBbSi M  IMOIMOHAIBHOIO
O/1aromostyuusi:

e - O0CO3HaHWe IleHHOCTU Oe3omacHOro oOpa3a >KW3HA B COBPEMEHHOM
TeXHOJIOTUUeCKOM MHpe, Ba)KHOCTH TIpaBUI 0e30TacHOTo TOBe/leHus] Ha
TPaHCTIOPTe, Ha I0pOraX, C 3JIeKTPUUECKUM U TeTJIOBbIM 000pY/J0BaHHEM B
JOMAIITHHX YCJIOBUSIX;

e - c(opMHpPOBaHHOCTb HaBblKa pedieKcuu, TpU3HaHWe CBOero mpaBa Ha
OIIMOKY U TaKOTO JKe TpaBa y JPyroro ueaoBekKa;

e 6) TPy/10BOr0 BOCIIMTAHUA:

e - AKTMBHOE ydYaCTHe B pellleHUM MpaKTUUeCKWX 3aZiau (B pamMKaxX CeMbH,
oOpa3oBaTe/bHOM OpraHu3al[uM, TOpPO/a, Kpas) TeXHOJIOTUYeCcKod W
COL[MA/ILHOW HarpaB/IeHHOCTH, TpeOymomMX B TOM uucie U (DU3NUecKux
3HAHUM;

e - WHTEpeC K MPaKTUYeCKOMY U3yueHHI0 nMpodeccuii, CBA3aHHBIX C (QHU3UKOM;

e 7) 3K0JIOTUYECKOI'0 BOCIIUTAHMSI:

e - OpHeHTalUsl Ha TIpUMeHeHWe (GU3NUeCKUX 3HAHWUM [/ pelleHus 3ajau B
o0silacT¥ OKpYy’Karolllell cpejibl, TJIAHUPOBAHUSI TIOCTYNKOB U OL[EHKH HX
BO3MO>KHBIX MOC/IeZICTBUM [I7Is1 OKpPY Karolleil cpefibl;

e - OCO3HaHHe T7100aJBbHOr0 XapaKTepa 3KOJ0TUYeckux npobseM U myTel ux
pelleHus;

« 8) ajanTanyuu K U3MEHSIIOIUMCS YCJIOBUAM COLMA/IBHOW U NMPUPOAHOM
cpeAbI:



- HOTpE6HOCTb BO BBBI/IMO,[LEI‘/JICTBI/II/I IMpHU  BbITIOJTHEHUU I/ICCJIE'ZLOBHHI/II;'I n
IMTPOEKTOB (bI/IBI/I‘—IECKOI/I HallpdBJIEHHOCTH, OTKPBLITOCTHL OIIBITY W 3HAHUAM

APYTHX;,

e - TMOBBILIEHVWE YPOBHS CBOeM KOMIETEHTHOCTH uepe3 NPaKTUYeCKYyr
[esITeIbHOCTb;

e - morpeOHOCTH B (OPMHUDOBAHMU HOBBIX 3HaHWM, B TOM UHCJIe

(bopMy/UpOBaTh W/, TIOHSATUS, TUIOTE3bl O (U3MUECKUX OOBEKTaX WU
SIBJIEHUSIX;

e - OCO3HaHWe [ePUIUTOB COOCTBEHHBIX 3HAHWH W KOMIIETEHTHOCTEW B
obsactu pu3UKY;

e - MJIAHUPOBAHWE CBOEr0 Pa3BUTHUS B TMPUOOPETEHWU HOBBIX (DHU3UUECKUX
3HaHUM;

e - CTpPeM/IeHWe aHa/JM3UPOBAaTh U BBIABASATH B3aUMOCBS3U  TIPUPOJBI,
o0l[ecTBa U 3KOHOMHUKH, B TOM UHC/Je C HWCIO/b30BaHUEM (U3NUECKUX
3HAHUM;

e - OLIEHKA CBOMX [IEMCTBUM C YYETOM BJIUSTHUS Ha OKPYIKAIOLIYIO Cpeay,
BO3MO>XKHBIX I7100a/IbHBIX TIOC/IICTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATHI

B pe3ynbTaTre 0CBOeHHsI MpPOrpammbl Mo (M3MKe Ha ypOBHE OCHOBHOTO
obujero  obpa3oBaHusi y  oOyuvatoiierocsi  OygyT  cOpMHpPOBaHBI
MeTamnpeAMeTHbIe pe3y/IbTarhl, BKJIFOUAIOLIe M03HaBaTe/bHbIE
yHUBepCajibHble yueOHble [1eHCTBUS, KOMMYHUKATHBHbIE YHUBepCa/IbHbIe
yueOHbIe efCTBUS, pery/ATUBHbIE YHHUBePCabHbIe yueOHbIe 1eHCTBUSI.

Ilo3HaBaTe/bHBIE YHuBepCd/IbHbIE y‘-IEﬁHI)Ie AEﬁCTBHﬂ

Ba3oBble 1oruyecKue JeiCTBUA:

e BBIB/IATH W XapaKTepu30BaTh CYIlleCTBeHHble TpPU3HAKU O0OBEKTOB
(sIB/IEHUN);

e yCTaHaB/MBATh CYI[eCTBEHHBIM TPU3HAK KIaCCU(PUKALUA, OCHOBaHMUS
11st 000011IeHNsT ¥ CpaBHEHUS;

e BBISB/IATH 3aKOHOMEDPHOCTM U TIPOTMBOPEUUsi B pacCMaTpPUBAeMbIX
dakTax, [JaHHBIX U HAOMIOJEHUSX, OTHOCSAIUXCS K (PU3NUECKUM
SIBJIEHUSIM;

* BBbISB/IATH MPUUMHHO-C/Ie/ICTBEHHbIE CBS3U TMPU U3yUeHUM (pu3nuecKux
SBIEHWA W TIPOLIeCCOB, [JieflaTb BBIBOABI C  UCIOJ/Ib30BaHUEM
JeIyKTUBHBIX U UHYKTUBHBIX YMO3aK/IHOUeHHH, BbIIBUTATh TUIIOTE3bI
0 B3aUMOCBSI35iX (PH3UUEeCKUX BeJIUUNH;

e CaMOCTOSATeNIbHO BLIOMpATh CrOCOO peleHUs yueOHOM (r3UUecKoi
3aziauu (CpaBHEHUe HeCKOJIbKUX BapUaHTOB pellieHs, BLIOOp Haubosee
TIOJXO/IAIIEr0 C YUETOM CAMOCTOSITE/TEHO BbI/[@/IEHHBIX KPUTEPHUER).

Ba3oBble ncwie/joBaTe/IbCKHe AeCTBUS:

e WCMOMB30BaTh BOMPOCHI KakK  UCC/IeAOBaTe/NIbCKUNA ~ WHCTPYMEHT
TIO3HAHKS;

e TMPOBOJUTH IO CAMOCTOSITEJIbHO COCTaBJIEHHOMY TIJIaHY — OIIBIT,
HeCJIOKHBIA (U3NYeCKUid SKCTepuMeHT, HeboJbIlioe UCC/e/j0OBaHNe
(bu31UeCKOro sIB/IeHUS;

e OIleHMBaTh Ha TPUMEHUMOCTb U [JOCTOBEPHOCTH HWH(MOpPMAIHIO,
TIOJTyYeHHYIO B X0/le UCC/Ie/JOBaHMUs WK KCTIEPUMEHTa;



CaMOCTOSITe/IBHO  OPMY/IMPOBaTh — 0000LjeHMsT U BBIBOABL MO
pesyJ/ibTaTaM MpoBeJEHHOr0 HAO/IIO/|EHNs, OMbITA, UCC/Ie/J0BAHUS;
NIPOTHO3UPOBAaTh BO3MOXKHOE Jla/ibHelIIee pa3BUTHE (PU3NUECKUX
TIPOI[ECCOB, a TaKKe BbIJIBUTATh MPEATIONOoKeHUsI 00 WX pa3BUTUU B
HOBBIX YCIOBUSIX M KOHTEKCTaX.

Pabora c uadopmanmeii:

MPUMEHsSITh Pa3/IMYHble METO/ibl, UHCTPYMEHTBI U 3aIIPOCHI TIPH MOUCKE
1 0TOOpe MHbOPMALUY WU JAaHHBIX C YUYETOM Mpei/IoXKeHHOU yueOHOM
(r3nuecKou 3aauu;

aHa/IM3UPOBATh, CUCTEMaTU3UPOBaTh 17| VHTEepPNpPeTUPOBaTh
VMH(OPMALMIO Pa3/MYHbIX BUZOB U (POPM Tpe/ICTaB/IeHNS;
CaMOCTOSITE/ILHO BbIOMpAaTh ONTUMAaIbHYIO (HOpMYy Tpe/CTaBIeHuUs
MH(OPMALIMM ¥ WUTIOCTPUPOBATh pelllaeMble 3a[aud HeC/I0)KHbIMH
cxeMaMH, iMarpaMMamu, WHOM rpadukoii U Ux KOMOMHAL[USIMHU.

KOMMyHI/IKaTI/IBHI)Ie YHUBepCA/IbHbIE y‘-lEGHI:Ie }Z[EI/ICTBI/IH'

B X0/ie 00Cy/ieHus1 yueGHOro Marepuasa, pe3y/bTaToB 1ab0paTOPHBIX
paboT U TIPOEKTOB 3a/laBaTh BOIPOCHI MO CYILECTBY 0O0CYyXAaeMoi
TeMbl W BbICKa3blBaThb W/eW, HalleJleHHble Ha pelleHue 3aJjaud |
nojiep>kaHue O1aroykesiaTeTbHOCTH OOLLeHMS;

COTOCTABJ/IATb CBOM CYXKJAEHHUs C CYXIEHUSIMU [PYyTMX y4aCTHUKOB
nuvasiora, 06Hapy>KUBaTh pa3Mure U CXOACTBO MO3ULHM;

BbIp@KaTh CBOIO TOUKY 3p€HUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
NMyO/IMYHO TIpeACTaB/STh Pe3y/bTaThl BBLITIOTHEHHOTO (DHU3UYeCKOTro
OmbITa (3KCIepUMeHTa, UCC/IelOBaHus1, IPOEKTA);

MOHMMAaTh W WCIO/b30BaTh  MpeuMYylecTBa KOMaHAHOW U
WH/IVBUAYyaNbHOU pabOThI TIpU peIleHWH KOHKPEeTHOM (hr3nuecKoi
npobieMbr;

MPUHMMATh  LeJH  COBMECTHOW  /IeSITe/IbHOCTH, —OPraHM30BbIBATH
flefiCTBUs 10 €€ [OCTWXKeHWIO: pacrpesienath pOJM, 00CYyK[aTh
TIPOI[eCChl W Pe3yJibTaThl COBMECTHOM PpaboThi, 00001jaTh MHEHUS
HEeCKOJIbKUX JTFO/IeH;

BBITOJIHSATE CBOIO YacTb PabOThI, JOCTUrasi KaueCTBEHHOTO pe3y/ibTaTa
M0 CBOEMY HarpaB/ieHUI0 U KOOPAUHUPYSI CBOM [IeMCTBUSI C APYTMMH
yjleHaMU KOMaH/Ibl;

OLIeHMBAThb KaueCTBO CBOEro BK/aZla B OOL[UI MPOAYKT 10 KPUTEPHSIM,
CaMOCTOSITeJIbHO C(HOPMYTMPOBaHHBIM yUaCTHUKaMH B3aUMOZEeUCTBUS.

PEI"YJIHTI/IBHI)IE YHuBepCad/ibHbIE y‘—leﬁHbIe /:[EﬁCTBPIH

Camoopranuszanus:

BBISIB/IATE  TIPOO/IeMbI B JKM3HEHHBIX U Y4eOHBIX  CUTYyalusX,
TpeOyIOIIMX /17151 pelieHus: PU3nUecKux 3HaHUMH;

OPUEHTHPOBATBCSI B Ppa3/IMUHBIX MOAXOAAX TPUHATHAS PpeLleHui
(vHAMBUAYaTbHOE, IPUHATHE PeLleHrsl B TPYIIe, MPUHATHE pelleHur
TPYTIIION);

CaMOCTOSITeJTbHO COCTaBJISITh alrOPUTM pelleHusl (PU3NUeCcKOr 3a/jauu
WIA II/laHa WCCIeJOBaHUSI C YY€TOM MMERLIUXCS pPecypcoB U
COOCTBEHHBIX ~ BO3MOJKHOCTEM, apryMeHTHUPOBaTh  MpejJiaraemMbie
BapUaHThI pelleHnl;

ZiesiaTh BBIOOD U OpaTh OTBETCTBEHHOCTD 3a pelleHHe.

CaMOKOHTPO/1b, SMOIMOHA/IbHBIA HHTE/IJIeKT:



[laBaTb aJeKBaTHYI) OLeHKY CUTyallud W T[peJjiaraTb IUlaH eé
V3MeHeHUS;

OOBSICHATh TPUUMHBI  AOCTIKEHUS (HeJOCTH)KeHHs1) pe3yJ/bTaToB
NesiTeNTIbHOCTH, [aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBHI B [1eATe/IbHOCTH (B TOM YKCJIe B XOZ, BBIIIOTHEHUS
(Y3UUeCKOro MCC/IeJOBaHWs WM T[POeKTa) Ha OCHOBE HOBBIX
00CTOSITe/TECTB, W3MEHUBIIUXCS CUTYaLWl, yCTAaHOBJ/IEHHBIX OILIUOOK,
BO3HUKIIUX TPYLHOCTEW;

OLIeHMBaTh COOTBETCTBUE pe3y/ibTaTa L|eJId U yCJIOBUSM;

CTaBUTb cebsi Ha MeCTO /[pyroro 4ejoBeKa B XOfe CIopa WIH
JUCKyCCMM Ha HAyuyHYK TeMy, I[OHMMarb MOTHBbI, HaMepeHUs U
JIOTHIKY ZIpyroro;

MpY3HaBaTh CBOE TPABO Ha OMIMOKY MpH pelieHnd (HU3NYeCcKUX 3azau
WA B YTBEP)KJEHUSX Ha HayUYHble TeMbI U TaKOe jKe TIPaBo JIpyroro.

INPEAMETHBIE PE3YJ/IBTATHI

K koHily oOyueHuss B 7 Kjacce TipeJMeTHble pe3y/bTaThl Ha 0a30BOM
YPOBHe ZIO/KHBI OTPa’kaTh CHOPMHUPOBAHHOCTh Y 00yUarOIIUXCsl yMEeHUM:

WCIO/b30BaTh TOHATUS: (PU3NUecKMe W XUMUYeCKHhe SIBJIeHUs,
HabJTI0/leHre, SKCIIepUMEHT, MOZe/Tb, TUIIOTe3a, eJUHUIbI (PU3HNUeCKIX
BeJIMUMH, aTOM, MOJIeKYyJla, arperaTHble COCTOSIHUS BelljecTBa (TBEpAoe,
JKUZIKOe, Ta3000pa3Hoe), MexaHWUeCcKoe [BWKeHUe (paBHOMEpHOe,
HepaBHOMEpHOe, TIPSIMOJIMHEHWHOE), TPAaeKTOpUs, PaBHOJAEMCTBYHOLIAs
cuna, [gedopmanusi  (yrpyrasi, —[UlacTUYecKas),  HEBECOMOCTb,
COOOII[AIOIIHeCs] COCY/IbI;

pasuuath sBAeHUs1 (Aud@ys3us, TernaoBOoe ABWKEHWE UaCTUI]
BellleCTBa, paBHOMEpDHOe [IBW)KEHWe, HepaBHOMEPHOe [BWKeHUe,
VHEepLYs, B3aWMO/IeMCTBUE TeJ, paBHOBeCHe TBEDPAbIX Tel C
3aKperyIEHHOM OChbH0 BpallleHus, Tepefiaya [laB/ieHUs1 TBEPABIMU
TeJlaMH, JKMAKOCTAMH M rasamy, aTMoC(epHOe JAaB/eHue, IIaBaHHe
TeJ, TIPeBpALeHHS] MeXaHM4YeCKOW SHEPru) M0 OMNHCAHWI0 KX
XapaKTepHbIX CBOWCTB W HAa OCHOBE OIBITOB, A€MOHCTPUPYIOIIUX
JlaHHOe (PU3rhUecKoe SIBJIEHUE;

pacrio3HaBaTb TMPOSIBJIEHUE U3YYeHHbIX (DU3UYECKUX SIBJ€HUM B
OKpY>Karoll[eM MHUpe, B TOM 4ucje (uanueckue siBJieHUsI B MPUPOJE:
TIpUMepHbI ABVKEHUS C PA3/IMYHBIMUA CKOPOCTSIMU B >KUBOU U HEXHUBOU
Npupojie, AE€UCTBUE CWU/Ibl TPEHUs] B MPUPOJEe U TEXHUKe, BIUSHUE
aTMoc(hepHOro /aB/ieHUsT Ha )KMBOW OpPTraHW3M, TUIaBaHUe PbIO, pbluaru
B Tejie Ue/l0OBeKa, MPU 3TOM TMEePEeBOJUThH TPAaKTUUECKyH 3aZiady B
yueOHY0, BBIJIE/IATh CYIleCTBeHHbIE CBOMCTBA (MMPHU3HAKK) (PU3HUUECKUX
SIBJIEHUM;

ONUCHIBAaTh W3yueHHble CBOWCTBA TeJ U (U3MUYECKUe SBJIeHUs,
UCTIONb3ysl  (U3MUeckue BeJWUYMHBI (Macca, O0BEM, TUIOTHOCTb
BellleCTBa, BpeMsl, MyTh, CKOPOCTh, CPe/IHSISI CKOPOCTb, CUJIa YIIPYTOCTH,
Cuna TSDKeCTH, BeC Teja, Cujla TPeHWUs, [aBjieHue (TBEPAOro Tesa,
JKUAKOCTH, Tra3a), BbITAJIKMBAIOIIAsl CHIa, MeXaHWYecKas paboTa,
MOIIIHOCTh, IJIEYO CHJIbI, MOMEHT CHWJ/bl, KO3(D(QUIUEHT T0Je3HOTr0
JeMCTBUSI MEXaHU3MOB, KWHETUYeCKas U TOTeHLWa/IbHasi SHeprusi), pu
OMNMCaHWW TIPAaBUJILHO TPAKTOBaThb (PM3MUYECKUM CMBIC/ UCIOJIb3yeMbIX
BeIMUMH, WX O0003HaueHWs W eAUHUIBI (U3NUECKHX BeJTUUMH,



HaxoJuThb ()OPMYJIbI, CBA3BIBAIOLME NAHHYIO (PU3NUYECKYIO BEJIMUMHY C
JPYTMMM Be/MYMHAMU, CTPOUTH rpaUKyd HM3yUYeHHBIX 3aBUCUMOCTEMN
(hU3MYeCKUX BeJIMUUH;

XapaKTepu30BaTb CBOWCTBA TeJs, (PU3WUECKHUe SIBJIEHUSI U MPOLeCChI,
WCTIOb3ysl TpaBWia CJI0XKeHUs CWl (BAOJIb OJHOM MPSIMOM), 3aKOH
I'yka, 3akoH Ilackasnsi, 3aKkoH Apxume/ia, MPaBUIO paBHOBECUS pblyara
(bnoka), «30/10TOe TpaBUIO» MEXaHWKH, 3aKOH COXpaHeHHS
MeXaHW4YeCKOU SHepruu, Npy 3TOM /laBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alMChbIBaTh €r0 MaTeMaTUYeCKOe BbIpaKeHUe;

00BSICHATh (pU3MUECKUe SIBJIeHHUs], TIPOL[eCCHl M CBOMCTBA TeJs, B TOM
yhuCjle M B KOHTEKCTe CUTyalMd IPaKTMKOOPUEHTUPOBaHHOIO
XapakTepa: BbISIB/IATH TPUYMHHO-C/I€CTBEHHbIe CBSI3M, CTPOUTh
oObsicHeHWe U3 1-2 JIOTMYeCKUX I1aroB C OMOPOM Ha 1—2 M3yUYeHHBIX
CBOMCTBa  (DU3MUYECKUX  SIBJIEHUW, (PU3NUECKHUX  3aKOHA  WIH
3aKOHOMEpPHOCTH;

pelaTh pacuéTHbie 3afaud B 1-2 [eWCTBUS, UCIO/b3ySl 3aKOHBI U
(opMyJibl, CBSI3bIBAOLIMe (pU3MUeCKUe Be/MUYUHBL: Ha OCHOBE aHa/In3a
yCJIOBUS  33/laud  3alMCbIBaThb KpaTKOe YCJIOBUE, TOJCTaBJIsATh
(du3nyeckre BeJMUYUHBI B gJOpMYJIbI Y MIPOBO/IUTH PacCyéThbl, HAXOAUTh
CIIpaBOYHbIE /IaHHbIe, HEOOXOAWMBIe JJs pelleHusl 3a/lau, OLleHUBaThb
PealMCTUYHOCTh MOyYeHHOM (PH3UUeCKOW BeJIMUMHBI;

pacrio3HaBath TIpOOeMbl, KOTOPble MOXKHO peLIUTh TPU TIOMOILLU
(Y3UUeCKMX METOJ0OB, B ONWCAHUM WCC/Ie[JOBAaHUSI  BBIJE/ISATh
TIpoBepsieMoe TIperio/IoKeH e (rumore3sy), pa3/mnyaThb u
WHTEPIIPEeTUPOBATh TOJTyUeHHBIM pe3y/bTaT, HaXO[UTh OIIMOKH B X0/
OTbITA, JleJIaTh BBIBOABI 10 ero pe3yJ/ibTaTaMm;

TIPOBO/IUTH OITBITHI 110 HAOJIO/IeHUI0  (PU3UUECKUX SIBIEHUN WU
(¢Y3NUeCcKMX  CBOWCTB  Tel:  (DOPMy/IMpOBaTb  IIpPOBepsieMble
NpeAroNoKeH!sl,  coOMpaTh  yCTAHOBKY U3  TIPeJJIO’KeHHOTO
00opy/10BaHUs, 3aITMChIBAaTh X0/ OIbITa ¥ (hOPMYJ/IMPOBATh BLIBO/IBI;
BBITIO/THATh TPsIMble WU3MEDeHUs] PAacCTOSIHUSI, BpeMEHM, MacChl Tesa,
00bEéMa, CWIbI U TemIepaTypbl C WCIO/Ib30BaHHWEM AaHAJOTOBBIX U
[M(POBBIX MPUOOPOB, 3amMChIBaTh TOKa3aHUs TPUOOPOB C YyuéTOM
3aZIaHHOM abCOTFOTHOM TMOTPELTHOCTH U3MepeHuUi;

MIPOBOJUTH UCC/IeJOBaHUE 3aBUCHMOCTH OJHOU (PM3MUeCKOU BeTMUUHBI
OT APYTroM C UCTIO/b30BaHUEM MPSIMbIX U3MepeHUM (3aBUCUMOCTH IMyTH
PaBHOMEDHO [BWXYLLETOCsl Tejia OT BPEMEHU [BWKEHUs Tesa, CUJIbI
TpeHUsi CKOJIb)KeHUsI OT Beca Tejia, KauecTBa 06paboTku roBepxHOCTeH
Te/l U He3aBUCHMOCTH CHJ/IbI TPEHHsI OT IUIOL{aJl CONPHKOCHOBEHHSI
TeJI, CUJIbl YIIPYTOCTH OT Y//IMHEHUs IPY>KUHbI, BBITAIKUBAIOLLEH CHIIbI
oT 06béMa MOTPY’KEHHOW YaCTH Tejla U OT MUIOTHOCTU JKUJKOCTH, eé
HEe3aBUCUMOCTU OT TIJIOTHOCTU Teja, OT TAyOMHbI, Ha KOTOPYIO
TIOTPY>KEeHO Teslo, YCIOBUM MJIaBaHUS TeJl, YCIOBUM PaBHOBECHS pblyara
1 O/I0KOB), y4acTBOBAaTh B TJIAHUPOBaHUM yueOHOTO HCC/Ie0BaHUS,
cobupaThb ~ yCTaHOBKY W  BBINIOJHATH  W3MEPeHus,  CJiefyst
Mpe/IJIOKEHHOMY  TJ1aHy, (UKCUpPOBaThb pe3yJbTaTbl IOJyYeHHOU
3aBUCUMOCTH (DM3UUECKHUX BeTMUMH B BUJE TIPe/IOKEHHBIX Tab/HuI] 1
rpauKoB, fesiaTh BHIBOZBI 10 pe3yJibTaTaM UCC/eJ0BaHMS;

TPOBO/IUTh KOCBEHHbIE W3MepeHHs (PHU3UYeCKUX BeJMUUH (TJIOTHOCTh
Bell[eCTBAa JKUAKOCTM W TBEPZOro Teja, CWla TPEHUs CKOJIbXEeHUS,
[laB/leHue BO3[yXa, BbITAJIKMBAaKIlasg CWla, JelCTBYOLlasg Ha



K

MIOTPYKEHHOE B YKUJKOCTh TeJ0, KO3(MGOUIMEHT T0JIe3HOTO JeHCTBUSA
MPOCTBIX MEXAaHW3MOB), CJIeflysl TPEJTOKEHHON WHCTPYKLUM: MpH
BBITIO/JIHEHUN M3MEPEeHUH COOUPaTh 3KCrepUMeHTaIbHYI0 YCTaHOBKY
BBIUKC/ISITH 3HAUEHWE UCKOMOU BeJTUUMHBI;

cobro/laTh  TIpaBW/Ia TEXHWUKW 0Oe30macHOCTH Tipu  pabore ¢
nabopaTopHbIM 000pY/IOBaHUEM;

YKa3bIBaTb TPUHLIUTIBI JEMCTBUS TIPUOOPOB U TEXHUUECKUX YCTPOMCTB:
BEChbl, TEDMOMETP, [MHAMOMETD, COODMAroIIMecs cocy/pl, 6apomerp,
pbIUar, MO/IBUKHBIN ¥ HETIOJBUKHBIN OJIOK, HAK/IOHHAs TIOCKOCTH;
XapaKTepU30BaTh TPUHLUMbLL  [€HCTBUS  U3YUYEHHbIX an6op03 u
TeXHMYECKUX yCTPOMCTB C OMOPOM HAa WX ONUCAHMA (B TOM YHUCIIE:
TOJIIMITHYKY, YCTPOMCTBO BO/JOMNPOBOAQA, THADPABIMUECKUN TIPec,
MaHOMETp, BBICOTOMED, TMOPLIHEBOH HACOC, apeOMeTp), HUCTIO/b3yst
3HAaHUS O CBOWCTBaX (U3WUECKUX SBJIEHUA W  HeoOXOAUMbIe
(bu3nueckrie 3aKOHbI ¥ 3aKOHOMEPHOCTH;

MPUBOJUTL  NPUMEpPbI  (HaXOAWTh MH(OPMALMIO O  MpUMepax)
MPaKTUUECKOTO WCIIO0/Ib30BaHusl (pU3NUeCKUX 3HAHUUN B TTOBCEHEBHOU
YKU3HU [j1s1 obecrieueHus: 6e30macHOCTH npu obpaiijeHny ¢ ipubopamu
U TEXHUUECKUMH yCTPOMCTBAaMH, COXPaHEeHHs 3/J0POBbsI U COOIO/IeHUs
HOPM 3KOJIOTUYECKOTO TIOBEZIEHUS B OKPY>KaroIllel cpefe;
OCYIIEeCTB/IATE OTOOP MCTOYHWKOB uHGopMaluu B VHTepHeTe B
COOTBETCTBUM C 3aJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCST 3HAaHUM U TIYTEM CPABHEHWS pa3/MUYHBIX WCTOUYHUKOB
BBIJIEJIIT MH(POPMAIMIO, KOTOpasi SIBJSETCS TMPOTUBOPEUMBOU WU
MOXXeT ObITb He[JOCTOBEPHOW;

UCIIO/Ib30BaTh ~ TIPU  BBITIOJITHEHUM  yueOHBIX  3a/laHWN  HaAy4HO-
TIOMYJ/ISIPHYIO JIMTEPATypy (U3UUYeCKOro CO/IepP)KaHUs, CIPaBOYHbIE
MaTepuanbl, pecypcbl ceTH VIHTepHeT, BJ/afieTh  MPUEMaMU
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHus WH(OpMaIuyd 13 OFHOU
3HAKOBOU CHUCTEMBI B [IPYTYIO;

co3/laBaTh COOCTBEHHBbIE KPaTKHe THMCHMEHHbIE W YCTHBIE COOOIIeHHs
Ha OCHOBe 2—3 UCTOUHWKOB WH(pOPMaImu (prU3nIecKoro co/iepKaHus, B
TOM uucie MyGIMYHO [enaTh KpaTKue COOOLIeHUs O pe3yJbTaTax
MPOEKTOB WM  y4eGHbIX WCC/IeJ0BAaHUH, TPU 3TOM TPaMOTHO
UCII0/Ib30BaTh W3yUEeHHBI TOHSATHWHBIA armapat Kypca (QU3MKY,
COTIPOBOXK/IATh BBICTYTIIEHUE TIPe3eHTal[Hel;

TIPU BBIMOJTHEHUH yUeOHBIX TIPOEKTOB U WCC/IeIOBAHUMN PaCTpe/ieNisiTh
00SI3aHHOCTH B TPYIIe B COOTBETCTBUM C TIOCTABJIEHHBIMHU 3ajlauaMHu,
C/IeIUTh 3a BBINOJTHEHWEM TUIaHA JeWCTBUM, aJieKBaTHO OLIEHWBATh
COOCTBEHHBIM BK/IaZi B  JeATeJbHOCTh TPYIMbI, BBICTPAUBATh
KOMMYHUKaTUBHOE B3aUMO/IENCTBHUE, YUUTHIBAs MHEHUE OKPY>KarOIIIUX.
KOHIly 00yueHusi B 8 K/acce mpeqMeTHbIe pe3y/bTaThl Ha 0Aa30BOM

YPOBHe ZIO/KHBI OTPa’kaTh CHOPMHUPOBAHHOCTh Y 00yUarOIIUXCsl YMeHU:

WCIO0/Ib30BaTh TIOHATHS: Macca M pa3Mepbl MOJIeKYJl, TeIlJIOBOe
[IBIJKEHVWe aTOMOB M MOJIEKYJ/l, arperaTtHble COCTOSIHMSI BellleCTBa,
KpHCTa/UIMuecKre U aMOp(HbIe Tesa, HACBILEHHbIM 1 HeHaChII|eHHbIN
nap, BJI&XHOCTb BO3[yXa, TeMIlepaTypa, BHYTDPEHHsII 3SHeprus,
TENJIOBOW  JIBUraTe/lb,  37eMEHTapHbIA  3JIEKTPUUECKUU  3apsf,
3JIeKTpAYECKOe T10/ie, TIPOBOJHUKA W [JU3JIEKTPUKH, ITOCTOSIHHBIN
3JIEKTPAYECKUN TOK, MarHUTHOE T10J1€;



pa3nuuaTh siBJieHUs (TeryioBoe paclllMpeHue U CKaTve, Terionepejaua,
TeT/JIOBOe  paBHOBeCHMe, CMauvMBaHWe, KaNWIIsipHble  SIBJIEHUS,
HcriapeHue, KOH/leHCcal[usl, TJ1aBJ/ieHue, KpHUCTa/l/IM3aLus
(oTBepAeBaHMe), KWIIEHHe, Teruionepesaya  (TerJIONPOBOAHOCTb,
KOHBEKLIWsI, U3/lyYeHre), S/IEeKTPU3ALMS TeJl, B3aUMOJEeHCTBIE 3apsi/ioB,
nencTBuYs 3/IEKTPUUECKOT0 TOKa, KOPOTKOe 3aMbIKaHUe,
B3auUMO/IeliCTBUe MarHUTOB, [/leliCTBYe MarHUTHOTO T0JIsi Ha TIPOBO/IHUK
C TOKOM, 3/IeKTpDOMarHUTHas HWHAYKIMs) 10 OMWCAHUI0 UX
XapaKTepHbIX CBOWCTB W Ha OCHOBEe OIBITOB, Je€MOHCTPUPYIOIIUX
JaHHoe (hr3UUecKoe sIBleHue;

pacrio3HaBaTb TIPOSIBJIeHWe U3yUeHHbIX (PU3NUecKux sIBeHUN B
OKpYy’KalollleM MHpe, B TOM 4Yucjie (pusnueckude siBIeHUS B TIPUPOJIE:
TIOBEPXHOCTHOE HaTsDKeHWe U Kalu/uisipHble SIBJIeHUsI B TPHUPO/Ie,
KpPUCTa/l/bl B TIpUpofe, usnydyeHre CoJjHIlQ, 3amep3aHUe BOJOEMOB,
Mopckue Opu3bl, oOpa3oBaHWe pOChl, TyMaHa, WHes, CHeTa,
3/IeKTpUUeCKUe sIBJieHUss B aTMocdepe, 3/7eKTPUUECTBO >KUBBIX
OpraHM3MOB, MarHuUTHOe Tiofie 3em/M, Jpeid TMOJCOB, POJib
MarHuTHOTO TI0JIsL [I/Isl JKU3HU Ha 3emiie, TIO/SIPHOE CHsIHUe, TIPYU 3TOM
MepeBoJUTh  MPAKTUUECKYH0 — 3afayy B yuebHyto,  BbIfe/sTh
CYLLIECTBEHHBIE CBOWCTBA (TIPU3HAKH) (PU3UUECKHX SABJIEHHUI;

OMUChIBAaTb H3yueHHble CBOWCTBA Tel U (bH3quCK1/1e sSIBJIEHUS],
UCToNib3ys  (du3uueckue BeJWUMHBI  (TeMIiepaTypa, BHYTPeHHSs
JHeprusi, KOJUUeCTBO TeIrUIOThl, y/iefbHasi TerIoEMKOCTb BelleCTBa,
y[e/lbHasi TeTUIoTa TIaBJIeHus, y/elbHasi TerioTa Mapoobpa3oBaHus,
yAenbHasi TEMIOTa CropaHusi TOIUIMBA, KO3((HULMEHT [0JI€3HOr0
JeNCTBUSL TEeIJIOBOW MalllMHbI, OTHOCUTe/bHasi BJaKHOCTb BO3/yXa,
9/IeKTPUUECKUM  3apsifi, CUla TOKa, 3JIeKTpUUeCKoe HarpsbkeHue,
COTIPOTHB/IEHWE TPOBOJHUKA, Y/elbHOe COIMpOTHB/IeHHE BeIleCTBa,
paboTa ¥ MOII[HOCTb 3/IEKTPUUECKOTO TOKA), TIPY ONMUCAHHH TTPaBUIBHO
TPaKTOBaTh (PU3NUECKUN CMBIC/T UCTIO/Ib3YEeMbBIX BEIMUNH, 0003HaUeHUs
Y eIMHULIbI (PU3NUECKUX BeJUUMH, HAXOAUTh (DOPMYJIbI, CBSI3bIBAtOII[1e
JNaHHyi0 (U3UUeCcKyl0 BeIUUYUHY C APYTMMM BeJIMUMHAaMU, CTPOUTH
rpauKy M3yueHHBIX 3aBUCUMOCTeN (pU3nUeCcKUX BeJTMUMH;
XapaKTepu30BaTh CBOWCTBa Tes, (uU3UUeCKUe SIBIEHUSI U TIPOLeCChI,
WCTI0/1b3Yys1 OCHOBHBIE TI0/I0KeHUSI MOJIEKY/IIPHO-KUHeTUUYeCKON Teoprun
CTpPOEHUsI  Bell[eCTBa, MPUHLIUI  CyMNeprio3uiuu  1nonert  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHeHHus 3apsifia, 3akoH Oma ajisi
yuacTKa 11emu, 3akoH [bxoynsi—JIeH1ja, 3aKOH COXpaHeHUs SHepruu, Npu
5TOM [laBaTh CJIOBECHYIO (POPMYJMPOBKY 3aKOHa W 3alUChIBaTh €ro
MaTeMaTh4yecKoe BbIpa’KeHUe;

O0BSICHATh (PU3HMUECKHe TIPOLIeCChl ¥ CBOWMCTBA Te/, B TOM UHC/e U B
KOHTeKCTe  CUTyal[uli  TPAKTUKOOPUEHTUPOBAHHOTO  XapakTepa:
BBISIB/ISITH IPUUMHHOCTIE/ICTBEHHBIE CBSI3H, CTPOUTH 00BsicHeHHe U3 1-2
JIOTUYECKHUX I11aroB C OMopou Ha 1—2 U3yueHHbIX CBOMCTBA (hr3UUeCKuX
sIBJIeHUM, (DU3MUeCcKrX 3aKOHOB U/ 3aKOHOMEPHOCTel;

pelllaTb pacuéTHble 3afZlaud B 2—3 [1elCTBUS], HWCIIO/b3ys 3aKOHbI U
dbopmynbl, cBsi3bIBarolye (r3nueckKre BeJTMUMHBI: HA OCHOBe aHa/Iu3a
yCJIOBUSI 3a/jlauM 3alyCbiBaTh KPaTKOe yCJIOBUE, BBISB/SATh HEJAOCTAaTOK
A@HHBIX Ul PEIleHHs 33/jaud, BbIOMpAaTh 3aKOHBI M (OPMYIIbI,
HeoOXoJuMble i1 eé pellieHus], MMPOBOJUTh PaCUéTbl M CpaBHUBATh



nojiyueHHOe 3HaueHWe (U3UUeCKOW BeJIMUMHBI C  UW3BECTHBIMU
NAHHBIMU;

pacIio3HaBaTh IIPO0JIEMBI, KOTOpPble MOXKHO PeIIUTb TIPH  TTOMOIIH
(bur3MUeCcKuX MeTO/I0B, UCIIO/b3ysl OMMCaHUe WCCTe/I0BaHuUs, BbIe/STh
TpoBepsieMoe TIPe/ITIo/IoKeHHe, OIleHMBaTh TPaBWILHOCTL TOPsiiKa
TIPOBe/IeHUs] UCC/Ie[JOBaHUs, /ieJlaTh BbIBO/IbL;

TIPOBO/IUTH OITBITHI 110 HAOJIO/IeHUI0 (PU3UUECKUX SIBIEHUN WJIH
bu3nueckux CBOWCTB Ten (Kamu/UispHble sIBJIEHUS, 3aBHUCHUMOCTh
JaBJIeHUsT BO3/lyXa OT ero 00béMa, TeMIlepaTypbl, CKOPOCTH TMporiecca
OCTbIBaHWSI M HarpeBaHUs TIPU M3TyUueHWH OT I[BeTa WU3ydarolei
(morsoiaroneli) TOBEPXHOCTH, CKOPOCTb WCHapeHusi BOJblI OT
TeMIiepaTyphl >KUJKOCTA U TLIONIA/[M eé TIOBePXHOCTH, 3JIeKTpU3alius
Tel W B3auUMO/IeICTBUE 3JIeKTPUUECKUX 3apsiZioB, B3auMO/leliCTBUe
TOCTOSIHHBIX MarHWTOB, BU3ya/il3aliusi MarHUTHBIX T0J1el MOCTOSTHHBIX
MarHuTOB, [EeWCTBUSI MarHWTHOTO TIO/IsT Ha TIPOBOJHUK C TOKOM,
CBOMCTBA 3/IeKTPOMarHuTa, CBOMCTBA 3J/IEKTPO/IBUTaTe/Isi TTOCTOSIHHOTO
TOKa): (OpMy/MpOBaTh IIPOBepsieMble TIPE/IIO/IOKEHHsI, COOMpaTh
YCTaHOBKY W3 MPeJIOKEeHHOTO 000pyZi0BaHMs, OMMCHIBATh X0/ OITbITa
1 hOpMyMpPOBaTh BHIBOJbI;

BLITIOJIHATL ~ TIPsIMble  U3MePeHus TemrlepaTypbl, OTHOCUTEeIbHOMU
BJIQXXHOCTU BO3/[yXa, CWIbl TOKA, HaTPSDKEHUs C UCIO0J/Ib30BaHUEM
aHa/IOrOBbIX MPHUOOPOB M JATYMKOB (PU3MUECKUX BEIMYMH, CPABHUBATH
pe3y/ibTaTbl  U3MepeHuid C  y4éToM  3a/laHHON  abcositoTHOM
TOTPEITHOCTH;

TPOBOAMTD MCC/Ie/I0BAHKE 3aBUCUMOCTH OJHOHN (HU3UUECKOM BeTHUKHBI
OT JpYroll C WCIIONb30BaHWEM TIPSIMbIX W3MepeHUM (3aBHCHMOCTh
COTPOTUB/IEHUS] TIPOBOZIHMKA OT €ro JJ/IMHbI, TUIOIIAX TIONepeuHoro
CeueHUs U y/leTbHOTO COTIPOTHBJIEHUsI Bell[eCTBa TPOBOJHUKA, CHUJIbI
TOKa, WAYIEro uepe3 IPOBOJHUK, OT HalpsDKeHUs Ha TIPOBOJHUKE,
Hccne/loBaHUe T10C/e/l0BaTe/IbHOTO W Tlapa/yie/lbHOTO COeJMHeHUM
TIPOBO/IHUKOB): TIJIAHUPOBAaTh MCC/IeZloBaHKe, COOMpATh YCTAaHOBKY U
BBLITIOJIHATb U3MePeHUs, Cjie[lysl TIpe/I/I0’KeHHOMY T/1aHy, (PMKCUPOBaTh
pe3y/ibTaThl TOMYUeHHOW 3aBUCHMOCTU B BHUZe TaO/UI[ U TpadHKOB,
JleniaTh BBIBO/IbI 10 Pe3yJ/ibTaTaM UCC/Ie[JOBaHUS;

TIPOBO/IUThL KOCBEHHble M3MepeHUs1 (Pu3nuecKux BequuuH (yjenbHast
TETUVIOEMKOCTb BeIl[eCTBa, COTPOTHB/IEHHE TIPOBOJHKKA, paboTra u
MOII[HOCTb 3/IEKTPUUYECKOr0 TOKA): IJIAHUPOBaTh U3MepeHHs, COOMpaTh
9KCIepUMeHTaIbHYI0 YCTaHOBKY, CleAys TpejioKeHHOW WHCTPYKIIUH,
Y BBIUHC/IATH 3HAUEHHE BeJTMUHHBI;

cobmofaTh TIpaBW/Ia TEeXHUKM 0e30macHOCTH mpu  pabote ¢
nabopaTopHbIM 000py/I0BaHUEM;

XapaKTepU30BaTh TIPUHLIMIILI TeHCTBUS HW3YUYEHHbIX TPHOOPOB U
TeXHUUEeCKUX YCTPOWMCTB C OIMOpPON Ha MX omnucaHus (B TOM YHUCIe:
CHCTeMa OTOTIEHHUS] IOMOB, TUTPOMETP, TlapoBasi TypOWHa, aMITIepMeTp,
BOIbTMETP, CUETUUK 37IEKTPUUECKOU SHEepruu, 3/1eKTPOOCBETUTe/bHbIe
TIpuOOpHI, HarpeBaTeJibHbIe 3JIEKTPOTTPUOOPHI (rprMepsl),
3/IeKTpUUeCKUe Tpe/loXPaHUTeNN, 371eKTPOMAarHuT, 3/1eKTPO/IBUTaTe/h
TOCTOSIHHOTO TOKa), WCIMO/b3ysl 3HAaHUS O CBOMCTBaX (PU3NUECKUX
SIBJIEHUH 1 HeoOXoquMble (pr3ruecKrie 3aKOHOMEPHOCTH;

pacrio3HaBaTh TPOCThble TeXHUUECKHWe YCTPOWCTBA U U3MepHUTe/bHbIe
npubOpbl TI0O CXeMaM U CXeMaTUUHbIM pHCYHKaM (SKUJKOCTHBIN
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TEePMOMETP, TEPMOC, ICUXPOMETP, TUTPOMET], [[BUTATe/h BHYTPEHHEr0
CTrOpaHUsi, 3JIEKTPOCKOI, PEOCTaT), COCTAB/ATh CXEMbI 3JIEKTPUUECKUX
Hereld ¢ TOC/Te[OBaTe/lbHBIM UM TApa/UIe/IbHBIM — COeJUHEHUEM
5JIEMEHTOB,  pa3/Myas  yCJIOBHble  00O3HAUeHUS  3JIEMEHTOB
3JIEKTPUYECKUX L{eTew;

NMpPUBOAUTL TpUMephbl  (HaXOAuUTh MHMOPMAI[MI0 O TMpUMepax)
MPAaKTUUECKOTO WCITIO0/Ib30BaHusl (pU3NUeCKUX 3HAHUH B TOBCEHEBHOU
JKU3HU J171s1 oOecrieueHus1 6€3011acHOCTH TIPH oOpaltieHny ¢ ripubopamMu
U TEXHUUECKUMH yCTPOMCTBAaMH, COXPaHEeHUs 3/J0POBbsI U COOMIO/IeHUs
HOPM 3KOJIOTUYECKOTO TIOBE/IEHUS B OKPY>KaroIllel cpefe;
OCYIIEeCTB/IATh TIOUCK WH(OpMaruy (U3UUECKOTO COJep>KaHUsS B
VHTepHETe, HAa OCHOBE WMEIOIIUXCS 3HAHUNA U TyTEM CpaBHEHWUS
JIOTIOJIHUTE/TbHBIX ~UCTOYHUKOB  BBIAEJIATH MH(OPMALMIO, KOTOpas
SBJISIETCS IPOTMBOPEUMBOM UM MOXKET OBITh HE/J0CTOBEPHON;
WCMO/Mb30BaTh TPU  BBIMIOJIHEHWH  yueOHBIX  3a[@aHMM  HayudHO-
TIOMY/ISIPHYIO  JIMTEPATypy (U3UYeCKOro CO/IeP)KaHUs, CIPaBOYHbIE
MaTepuanbl, pecypcbl ceTH VIHTepHeT, B/afieTh  MPUEMaMU
KOHCIIEKTUPOBAHUsI TEKCTa, MpeoOpa3oBaHus WH(OpMAaIuyd W3 OHOU
3HAKOBOU CHUCTEMBI B [IPYTYIO;

CO3/laBaTh COOCTBEHHbIE MUChMEHHBbIE U KPAaTKHE YCTHbIe COOOIIeHus],
000011ast UH(OpPMAIMI0O W3 HECKOJbKMX HWCTOUYHUKOB (DU3MUECKOTO
COMeP)KAHWsA, B TOM UMC/e TyOJIUYHO MpPEACTAB/ATh Pe3y/IbTaThbl
MPOEKTHOM WM  WMCC/Ie/IOBATe/IbCKON  [IeATENLHOCTH, TP 3TOM
IPAMOTHO HCIIO/Ib30BaTh H3yUeHHbI ITOHATHHHBINA ammapar Kypca
(U3MKH, COTTPOBOXK/IATh BLICTYTIEHHE TIPe3eHTaI[UelH;

NpY BBITIOJIHEHWH Y4YeOHBIX MPOEKTOB M HCC/IeI0BaHMM (HU3UUEeCKUX
TIPOLIECCOB pacrpe/iefiiTh 0053aHHOCTU B TpYIIe B COOTBETCTBUU C
TIOCTABJIEHHBIMU 3a7lauaMH, CJIe/IUTh 3a BBIOJTHEHUEM I/1aHa JAeHdCTBUN
U KODPEKTUPOBaTh €ro, afIeKBaTHO OL|eHWBAaTh COOCTBEHHBIN BK/afl B
JesITe/IbHOCTD TPYIIIIBI, BBICTPAMBAaTh KOMMYHHUKaTHBHOE
B3aUMOJIENCTBUE, TTPOSIBIsIsi TOTOBHOCTh pa3peliaTh KOH(IUKTHI.

KOHIly 00yueHus: B 9 K/acce mpegMeTHbIe pe3y/bTaThl Ha 0a30BOM

YPOBHe ZI0/KHBI OTPa’kaTh CHOPMHUPOBAHHOCTh ¥ 00yUarOIIUXCsl YMEeHU:

VCII0/Ib30BaTh TOHATHSA: CHACTeMa OTCUéTa, MaTepuasjbHas TOUKa,
TPaeKTOpUs, OTHOCHUTENBHOCTb MeXaHUYeCKOoro JIBIKEHUS],
nedopmanus (ynpyras, yactTayeckas), TpeHUe, LeHTPOCTpeMUTEeTbHOe
yCKOpeHre, HEBeCOMOCTh U Teperpy3Ku, LIeHTP TsDKeCcTH, abCOJFOTHO
TBEpZOe Telo, LeHTPp TSOKeCTH TBEPJOro Tejla, paBHOBeCHe,
MeXaHuuecKre KoJsiebaHusi U BOJIHBI, 3BYK, UH(Pa3BYK U yJ/IbTPa3BYK,
3JIeKTPOMarHuTHbIE BOJIHBI, IIKaja 3/€KTPOMAarHUTHBIX BOJIH, CBeT,
O6/MM30PYKOCTH U JA/bHO30DKOCTh,  CIEKTPbI  WUCIyCKaHUs U
MorJIoLeHus:, anbda, OeTa- U TaMMa-u3/TyueHUs, U30TOIbl, sepHast
SHEepPreTHKa;

pa3nuuath siBJeHUs (pPaBHOMEpPHOE M HepaBHOMEPHOe TpPSIMOJIMHEWHOe
JBIDKeHHe, PABHOYCKOPEHHOe TIPSIMOJIMHeNHoe JBIKeHue, cBOOoIHOe
naZieHue  TeJ, paBHOMEpDHOe  [IBWDKEHHWE 10  OKPY)KHOCTH,
B3aMMOJIEICTBUE  TeJl, peakTUBHOE [BIKeHHe, KoJiebaTesbHOe
IBIDKeHUe (3aTyxalolre W BBIHY)K/eHHble KojiebaHus), pe30HaHC,
BO/ITHOBOE  [IBWDKeHWe,  OTpakeHuWe  3ByKa,  [pSIMOJIMHENHOe
pacrnpocTpaHeHWe, OTpPaXeHWe U T[pe/ioMJIeHHe CBeTa, II0JIHOe
BHYTpPEeHHee OTpa)keHHe CBeTa, pa3jiokKeHHe 0e/loro cBeta B CIEKTp U



CIO)KEHHE CIIeKTPA/TbHbIX L{BETOB, [HUCIIEPCHsi CBETA, €CTeCTBEHHAs
PaIM0aKTUBHOCTb, BO3HUKHOBEHHE JIMHENYaTOro CIeKTpa M3/ydeHus )
M0 OMNMCAaHUI0 MX XapaKTepHbIX CBOWMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIMX JJaHHOE (pM3UUeCKOe SIBJIEHUE;

pacrio3HaBaTb IIPOsIBJIeHWe W3YUeHHbIX (PU3NYECKHUX SBAEHUM B
OKpy)karoleM Mupe (B TOM uucie (pU3NUeCKHe SIBJIEHUS B TMPUPOJe:
MPWIMBBI W OT/JMBBI, [BWKeHWe T1ulaHeT (CONHEYHOM CHUCTEeMBI,
PEakTMBHOEe [IBW)KEHHe JKMBBIX OpPraHM3MOB, BOCIIDUSITUE 3BYKOB
JKABOTHBIMM, 3eMJIeTpsICeHHe, CelCMUYeCKHe BOJIHBbI, L[yHaMH, 35XO,
I[BETA TeJl, ONTUUECKHe sIBJIeHUs B TIpHUpoZe, Orosiornueckoe JeicTBre
BUJJMMOIO, Y/IbTPA(MOJETOBOTO W PEHTTeHOBCKOrO  W3J/yYeHUH,
eCTeCTBEHHbIM  PaJWOaKTUBHBIA  (OH,  KOCMHYECKHMe  JIyuH,
PafiMOaKTHBHOE — W3/yYeHWe TNPUPOJHBIX MHHEPAsoB, JeHCTBHE
PaJIMOaKTUBHBIX W3/yYeHUM Ha OpraHuM3M 4YeJiOBeKa), MNpU 35TOM
MepeBoJUTh  MPAKTUUECKYH0  3afayy B yuebHyo,  BbIfie/sTh
CyLL|eCTBeHHBIe CBOWCTBA (MPHU3HAKH) (PH3UUECKUX SBJIEHHH,

OMUCHIBATb HM3Yy4YeHHble CBOWCTBA Tel U (bH3quCKI/Ie SIBJIEHUS,
VICTIO/Ib3Ys (PU3HMUeCKHe BeJIMYMHBI (CpeJHsIs U MIHOBEHHasi CKOPOCThb
Tesla P HePaBHOMEPHOM [IBWKEHHH, YCKOPeHUe, repeMeleHne, NyTh,
yrjaoBasi CKOpPOCTb, CW/a TPEHMs, CWa YIPYrOCTH, CWIA TSKeCTH,
yCKOpeHre CBOOOJHOTO TafieHusi, BeC TeJja, UMITYJIbC TeJa, UMITYJIbC
CWIbl, MexaHWueckasi paboTa ¥ MOIIHOCTb, TMOTeHLMa/lbHasi SHePrusi
Tesa, TOJHATOr0 HaJ, MOBEPXHOCTHIO 3eMJIM, MOTeHLMaabHasi SHeprus
CKaTOW TIPY)KWHBI, KWHETWYeCcKas SHeprus, IOoJHas MexaHWueckKas
SHEprusi, TIepyoJ U uacToTa KoyiebaHWM, AJMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTb CBeTa, MOKasarejb MpeIoM/IeHUs
cpefibl), TIPA OINKCAaHWW MPaBWIbHO TPAaKTOBaTb (PU3WUYECKUA CMBICII
WCTIOb3yeMbIX BeIWUWH, OO0O03HAueHWs W eAUHULIBI  (HU3UYeCKUX
Be/IMYMH, HAXOAWUTh (OPMYJbl, CBA3bIBAIOLMe [aHHYH (PU3UYEeCKYHO
BEeJIMYMHY C [JPYTMMHU BeJIWUMHAaMH, CTPOUTb TIpPaUKU H3YUYEHHBIX
3aBUCUMOCTeN (PU3NUeCKUX BeJTNUMH;

XapaKTepu30BaTb CBOWCTBA TeJs, (PU3NUECKHUe SIBJIEHUSI U TMPOLeCChI,
VICTI0JIb3YSl 3aKOH COXPaHeHUs! SHepPIUH, 3aKOH BCEMUPHOIO TATOTEHUS,
TIPUHLMIT CYNEepHo3ULMK CWJI, TIPUHLUIT OTHOCUTENBHOCTH ['anuines,
3aKOHbI HbIOTOHA, 3aKOH COXpaHeHHs UMITYJ/IbCa, 3aKOHbI OTPayKeHUs U
TIpeJIOM/IEHUS] CBeTa, 3aKOHbl COXpPaHEeHWsl 3apsiZloBOr0 M MacCOBOTO
yhcesl TIpU  SIEPHBIX peakUusX, TNpPU S5TOM [iaBaTb CJOBECHYIO
(GOpMy/MPOBKY 3aKOHa M 3alWCbiBaTb €ro MareMaThyeckoe
BbID&)KEHUE;

0OBSICHATh (PU3NUECKHe TPOLeCChl U CBOWMCTBA Tesl, B TOM UHC/e U B
KOHTEKCTe  CHATyaluid  NPaKTUKOOPUEHTHPOBAaHHOTO  XapakTepa:
BBISIB/ISITh TIPUUMHHO-CJIE/ICTBEHHbBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 2—
3 JIOTMUeCKUX IIaroB C OMOpPOM Ha 2—-3 W3y4YeHHBbIX CBOWMCTBA
(r3nUeCcKuX BIeHUU, (PU3NUYECKHX 3aKOHOB /T 3aKOHOMEPHOCTEN;
peliatb pacyéTHble 3ajaud (omMparolidecs Ha CcUCTeMy U3 2-3
yPaBHEHUM), WCMOJb3ysd 3aKOHbl W (OpPMyJbl, CBS3bIBAlOLMe
(r3nuecKre Be/JMUMHBI: Ha OCHOBe aHa/lv3a yOIOBUS —3a/jau
3aMUCbiBaTh KpaTKOe yCJIOBHe, BbIABAATH  HEAOCTaKoIe WU
M30bITOUHbIE JaHHBIE, BLIOMpPATh 3aKOHBI U (OPMYJ/ibl, HEOOXO UMbIe
JJIs pelleHus, TMPOBOJWUTb PACUETBI U OLIEHWBAaTb PeajMCTUYHOCTb
MOJIyYeHHOT0 3HaueHUs (PM3UUeCKOW BeJIMUVHBI;



pacrio3HaBath TIPOOeMbl, KOTOPble MOXKHO peLIUTh TPU TIOMOILLU
(bM3UUeCKMX METO/I0B, MCII0/Ib3ysl OMMCAHUE WCC/eJ0BaHNUs, BbIJe/ISATh
NpoBepsieMOe TMPeJIIoIOKEeHNe, OLeHMBaTh MPaBUIBHOCTb MOPsSJKa
MPOBeJIeHNs] UCC/Ie[OBaHusl, JielaTb BbIBOJbI, WHTEPIIPETUPOBATh
pe3y/bTaThl Hab/FOIeHUH U OTILITOB,;

MIPOBOJUTh OMBITEI 10 HaOMOAEeHHI0 (PU3NUECKUX SIBIEHUM WIH
(r3UUeCcKrX CBOUCTB Tes (M3ydyeHHe BTOPOro 3akoHa HbrOTOHa, 3aKOHa
COXpaHeHUsl SHePruM, 3aBUCUMOCTD Tepuofia KojebaHW MPYKUHHOTO
MasiTHUKa OT MacChl TPy3a U )KECTKOCTHU MPY>KUHBI U HE3aBUCUMOCTb OT
aMIUTUTYAbl MasblX KoyieOaHWM, TpSMOIMHeNHHOe pacrpoCTpaHeHue
CBeTa, pa3jiokeHWe 0esloro CBeTa B CMEKTP, W3y4yeHHe CBOWCTB
n300pakeHus B TJIOCKOM 3epKajie U CBOUCTB M300pakeHUs TipeiMeTa B
cobuparoieii MMH3e, HaO/IOjeHre CIIIOMIHBIX U JIMHeHYaThIX CTIeKTPOB
W3/TyUYeHHs): CaMOCTOSITeJTbHO COOMpaTh YCTaHOBKY W3 W30BITOYHOTO
Habopa 00OpyZOBaHUSs, OMMCHLIBAaTH XOJ, OMbITA W €ro pe3y/bTarThl,
¢bopMyIMpOBaTh BHIBO/IbI;

MPOBOJUTh TIPU  HEOOXOAWMOCTH CEpUI0 TMPSMBIX  HW3MepeHUH,
ornpefiensgsi CpefjHee 3HaueHWe M3MepsieMOM BeMUurHbl ((PoKyCcHOe
paccTosiHUe cobOuparolljell JMH3bI), 000CHOBBIBaTH BBIOOP criocoba
n3MepeHusi (MU3MepUTeHLHOTo prubopa);

MPOBOJUTh MCC/IeJOBaHHE 3aBUCUMOCTEN (PU3NUYECKUX BeIUYHMH C
WCII0/Ib30BAHNEM MPSIMBIX U3MEPEHHUI (3aBUCUMOCTD TIyTH OT BPEMEHH
NP PaBHOYCKOPEHHOM [IBIDKeHWH 0e3 HauaJbHOM CKOPOCTH, Tepuoja
KoJsie0aHMM MaTeMaTUYeCKOro MasTHUKA OT JJIMHbI HUTH, 3aBUCUMOCTU
yrja OTpakeHHsl CBeTa OT yIJia MaJieHusl ¥ yra MpeoMJIeHus1 OT yrjia
najieHusi): TIAaHWPOBaTh WCC/e/IoBaHUe, CAMOCTOSITE/IbHO COoOHpaTh
YCTaHOBKY, (DMKCUPOBaThb pe3yJbTaTbl ITOJIyYeHHOW 3aBUCUMOCTH
($u3MUeCKUX BeJUUMH B BU/e TaOmul] U rpadyKoB, /jefaTh BHIBOABI I10
pe3yJsibTaTaM UCC/Ie[JOBaHUS;

MIPOBO/IUTh KOCBEHHble H3MepeHUs] (U3UUecKUX BeIUuuH (cpefHsist
CKOPOCTb ¥ YCKOpPeHHe Tesa IIPH DABHOYCKODEHHOM /IBIDKEHHH,
yCKOpeHre CBOOOZHOTO MajieHus], >KECTKOCThb MPYKUHbI, KOI(PDULIEHT
TPeHUsI CKOJILKEHUs, MeXxaHWueckasi paboTa ¥ MOIIHOCTb, YacToTa U
repuo/; KoyiebaHWN MaTeMaTUUecKoro W TIPY>KUHHOTO MasiTHUKOB,
ONTHUeCKasi Cwia coOuparoieid /WH3bl, paZMO0aKTUBHBIA (OH):
TUIAHUPOBaTh M3MepeHusi, COOMPAaTh IKCIIePUMEHTATbHYIO0 YCTaHOBKY U
BBITIOJIHATh ~ W3MepeHusi, Cjaelysi TpeJJIOKeHHOM  WHCTPYKLUH,
BBIUMC/ISTh 3HAaueHWe BeJWUYMHbl M aHa/JM3UpPOBaTh TOTyYeHHbIe
pe3yJsbTaThl C YUYETOM 3aZ,l@aHHOW MOTPeLIHOCTU U3MEepeHU;

cob/mojaTh TIpaBUIa TeXHUKA Oe3omacHocTd Tipu  paboTe ¢
nabopaTopHbIM 000py/I0BaHUEM;

pa3MyaTh OCHOBHBIE TIPU3HAKM HW3YYEeHHBIX (U3NUYECKHUX MOJeJeu:
MaTepHasibHasi TOUKa, abCOJIFOTHO TBEPZOe Teso, TOUeUHbIM UCTOUHUK
CBeTa, Jly4, TOHKas JIMH3a, IJlaHeTapHas MoJelb aTOMa, HYK/IOHHas
MO/ieJIb aTOMHOTO S1/1pa;

XapaKTepU30BaTh TPUHLIMIBI JeHCTBUS W3yYeHHbIX MPUOOPOB U
TeXHUUECKUX YCTPOMCTB C OIMOPOM Ha WX OmucaHus (B TOM 4HCIIe:
COUJOMeTpP, AAaTUMKKU TOJI0XKEHUS, PaCCTOSIHUSI U YCKODEeHMs], pakeTa,
5XO0/I0T, OYKHM, IIePUCKOM, (oToanmnapar, ONTHYECKHE CBETOBO/PI,
CMEeKTPOCKOM, [03UMeTpP, Kamepa BuWibCOHA), UCMHOJB3ys 3HaHUSA O



CBOMCTBaX (U3NUECKUX SIBJIEHUA W HeoOXoAuMble (U3NUecKue

3dKOHOMEDPHOCTH;
HCITIOJ/Ib30BATH CXeMbl n cXeMdTHU4HbIe PUCYHKHN N3YUEHHbIX
TeXHUYeCKUX YCTPOHUCTB, N3MepUTEIbHbIX HpI/I60p0B n

TEXHOJIOTUYECKUX TPOLECCOB TPU peIlleHnHd Y4eOHO-TTPAaKTUUYeCKUX
3a/lay, ONTUYECKUE CXEMbI [ijisi TIOCTPOEHUsT U300paykeHul B TJIOCKOM
3epKaJie ¥ coOMparoIel TMH3e;

NPUBOJUTL TIPUMEPbI  (HAaXOJUTh HMHGOPMALIMI0 O TPUMEpax)
MPAaKTUUECKOTO WCIIO/b30BaHusl (PU3NUeCKUX 3HAHUH B TTOBCEHEBHOU
JKU3HU [j1s1 obecrieueHus: 6e3omacHOCTH npu obpaiijeHny ¢ ipubopaMu
U TEXHUUECKUMH yCTPOMCTBAaMH, COXPaHEeHHs 3/J0POBbsI U COOTIO/IeHUS
HOPM 9KO0JIOTUYeCKOT0 TTOBeJieHusi B OKpY KaloILel cpejie;
OCYIIEeCTB/IATh TIOUCK WH(OpMauy (U3UUECKOTO COJEep)KaHUS B
VHTepHeTe, CAMOCTOSITENLHO (OPMY/MPYsl TIOMCKOBBIM  3ampoc,
HaXOJWTb  TIYTHM  OMpEJeJIeHUs]  JOCTOBEPHOCTH  IOJyUeHHOU
uH(OpMaIMM Ha OCHOBE WMEIONIUXCS 3HAaHUM U JOTIOJTHUTETBHBIX
WUCTOUHHKOB,;

UCIIO/Ib30BaTh TP BBITIOJITHEHUM  yueOHBIX  3a/laHUN  HAy4HO-
TIOMY/ISIPHYIO  JIMTEPATypy (U3UUYeCKOro CO/Iep)KaHUs, CIPaBOYHbIE
MaTepuanbl, pecypcbl ceTH VIHTepHeT, BJ/afieTh  MPUEMaMU
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHus WH(OpMaIuyd W3 OHOU
3HAKOBOU CUCTEMBI B [IPYTYIO;

CO3/IaBaTh COOCTBEHHbIE MMChMEHHbBIE U YCTHBIE COOOIIEHNSI HAa OCHOBE
I/IHg)OpMaL[I/IH U3 HECKOJIbKMX HMCTOYHUKOB (DU3UUECKOTO COJIePKaHus,
y0JTUUHO TIPe/ICTaBJISATh pe3yJIbTaThl TIPOEKTHOM WU
MICCITeIOBATe/TbCKOM JIesITe/TbHOCTH, TIPH 3TOM TPaMOTHO HCII0/Tb30BaTh
W3yUYeHHbI TIOHSTUWHBINA arnmapaT W3y4aeMoro pasjena g)I/IBI/IKI/I u
COTIPOBOXK/IaThb BBICTYI/IEHHE TIpe3eHTal[iell ¢ Y4EéTOM ocobeHHOCTe
ay/IUTOPUN CBEPCTHUKOB.



TEMATHNYECKOE IVNTAHUPOBAHUE

7 KITIACC
KoimuyecTBo yacoB
No HanMeHoBaHHe pa3/ie/ioB OnekTpoHHbIe (UG pPoBbIe)
KoHTpo/ibHEIE IIpakTHUyeckue
n/i | ¥ TeM NporpamMMsbI Bcero o0pa3oBaTe/IbHbIE PeCypChI
padoThI paboTbI
Pa3zpen 1. @u3uka U eé po/ib B I03HAHUH OKPYJXKaKOLero Mupa
bubmoreka LJOK
1.1 du3uKa - HayKa O IpUpoje
yKa 0 pHpoA 2 https://m.edsoo.ru/7f416194
bubmoreka IIOK
1.2 dur3ruecKre BeJTMUUHBI 2 1 nomiotexa L
https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHayuYHBIN 5 1 bubmoteka LIOK
' METO/| [I03HAHUS https://m.edso0.ru/7f416194
Wroro no pa3zpeny 6
Pa3zpen 2. IlepBoHava/ibHbIe CBe/JeHUsI 0 CTPOEHHUH BellecTBa
bubmoreka LJOK
2.1
CTpoeHHe Belectsa 1 https://m.edsoo.ru/7f416194
[BrxeHue v
2.2 B3aUMO/IEUCTBUE YaCTU 2 1 Bubmmorexa LIOK
' A 3 https://m.edsoo.ru/7f416194
Bell[eCTBa
53 ArperaTHbie COCTOSTHUS 5 bubmuoreka LIOK
' BeLLeCTBa https://m.edsoo.ru/7f416194
Wroro nio pasgeny 5

Pa3pen 3. /IBu>keHHe U B3aUMO/IeHCTBHE TeJl




bubmioreka LJOK

1 M
3 CXAHIHIRCKOE ABIDKCHME 3 https://m.edsoo.ru/7f416194
3.2 Wuepuyst, Macca, B bubmuoreka IIOK
) MJIOTHOCTh https://m.edsoo.ru/7f416194
bubnuoreka IIOK
3.3 Cumna. B
u1a. BUABL CUL 14 https://m.edsoo.ru/7f416194
Wroro no pa3peny 21

Pa3pgen 4. /laB/ieHue TBEPABIX TeJl, )KUJAKOCTEH ¥ ra30B

[aBnenue. [Tepenaua

41 JlaBjieHus1 TBEPAbIMU 3 bubmuoreka IIOK
' TejlaMU, KUJKOCTAMU U https://m.edsoo.ru/7f416194
rasamu
bubmioreka LJOK
4.2 aB/IeHUE XKUJKOCTU
A A > https://m.edsoo.ru/7f416194
bubmiorteka LJOK
4.3 ATmocdepHoe aBieHue
TMOCQEpHOE AAB/ICHH 6 https://m.edsoo.ru/7f416194
[HeticTBUe )KUJKOCTHU U Tas3a
n bubmioreka LJOK
4.4 Ha MOTPYKEHHOE B HUX 7
https://m.edsoo.ru/7f416194
TeJIo
Utoro nio pasgeny 21

Pa3pen 5. PaGoTa 1 MOIIHOCTH. JHEPrusi

5.1 Pabora ¥ MOII[HOCTh 3 Bubmorexa LIOK
https://m.edsoo.ru/7f416194
5.2 IIpocThie MexaHW3MBI 5 Bubmmorexa LIOK

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




bubmioreka LJOK

5.3 MexaHuuecKast SHeprust 4 1 https://m.edsoo.ru/7f416194
Toro 1o paszeny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO 68 12

YACOB IIO ITPOI'PAMME




8 KV/IACC

HaumeHoBaHue KonuuecTBo yacos
No OnekTpoHHbIe (UG poOBHIe)
pa3fie/ioB U TeM KoHTpo/ibHBIE IIpakTHueckue
n/n Bcero oOpa3oBaTe/IbHBIE PeCypChI
NporpaMMsl padoThI padoThI
Pa3pgen 1. TerioBble AiB/1€eHUSA
11 CrpoeHue U CBOMCTBA 7 bubmmoreka IIOK
' BelleCTBa https://m.edsoo.ru/7f4181ce
bubmmorteka IIOK
1.2 Tennosbie nporecce! 21 1 > https://m.edsoo.ru/7f4181ce
Wroro no pa3peny 28
Pa3pgen 2. JyieKTpruecKue U MarHUTHbIE SIBJICHUS
DJIeKTpUUeCKHe 3apsiJbl.
2.1 3a H)KIE)!HHI:IE Tenai jx 7 1 Bubmmorexa LIOK
' P o https://m.edsoo.ru/7f4181ce
B3aUMO/IeIICTBUE
59 [TocTostHHBIN 20 5 ; bubmmoreka IIOK
' 3/1eKTPUUeCKUI TOK https://m.edsoo.ru/7f4181ce
bubmmorteka IIOK
2. M
3 ATAHTHRIE ABMCHHA 6 1 15 https://m.edsoo.ru/7f4181ce
24 ONeKTpOMarHyuTHast 4 Bubmioreka IIOK
' WHIYKILYST https://m.edsoo.ru/7f4181ce
Wroro no paspeny 37
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO 68 4 14.5




YACOB IIO ITPOI'PAMME




9 K/IACC

HaumMeHoBaHMe Ko/muecTBo yacos
No OnekTpoHHbIe (UG poOBHIe)
pa3fie/ioB U TeM KoHTpo/ibHBIE IIpakTHueckue
n/n Bcero oOpa3oBaTe/IbHBIE PeCypChI
NporpaMMsl padoThI padoThI
Pa3pgen 1. MexannuecKue siBJieHUS
MexaHuueckoe Eu6 LIOK
nbnmoreka
1.1 BIKEHHE U CITIOCOObI
A 10 1 https://m.edsoo.ru/7f41a4a6
€ro OnMCaHus
N bubmoTeka LIOK
1.2 B3anmogeicTBre Ten
A 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmioTeka 1IOK
1.3 3aKOHbI COXpaHEeHUSsT
P 10 3 https://m.edsoo.ru/7f41a4a6
Utoro no pa3zpeny 40
Pasgen 2. MexaHH4ecKHe K0/1e0aHusA U BOTHBI
51 MexaHuueckue - 3 bubmmoreka IIOK
' KoJtebaHust https://m.edsoo.ru/7f41a4a6
59 MexaHWueCcKHe BOJIHBI. 3 1 3 bubmmoreka IIOK
’ 3ByK https://m.edsoo.ru/7f41a4a6
Wroro no pa3peny 15
Pa3pgen 3. JyieKTpOMarHMTHOE 110J1€ U 3/IEKTPOMAarHUTHbIE BOJIHbI
3.1 O/1eKTpOMarHUuTHOe 6 2 bubmumoreka LIOK
roJie u https://m.edsoo.ru/7f41a4a6
3/1eKTPOMarHuTHbIe




BOJIHBI

Wtoro no pa3peny 6
Pazgen 4. CBeToBbIe SAB/ICHUS
3aKOHBI bubmmoreka LIOK
4.1 6
pacripoCcTpaHeHUs CBeTa https://m.edsoo.ru/7f41a4a6
4 JIMH3BI U ONITUYECKHE 5 bubmmoreka LIOK
’ nprUOOpbI https://m.edsoo.ru/7f41a4a6
43 Pasnoxxenue 6emoro 3 bubmmoreka IIOK
’ CBeTa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Wroro no paspeny 15
Pa3pen 5. KBaHTOBBIe AB/IeHUSA
Wcnyckanve u
5.1 TOIVIOLL[eHHe CBeTa 4 Bubamorexa LIOK
' o https://m.edsoo.ru/7f41a4a6
aTOMOM
5 CrpoeHue aTOMHOI0 6 Bubmioreka LIOK
' sipa https://m.edsoo.ru/7f41a4a6
bubmmoreka IIOK
5.3 AnepHele peakumu
ACP peaxn 7 https://m.edsoo.ru/7f41a4a6
Wroro no pa3peny 17

Pa3pen 6. IToBTOpUTE/THHO-00001AIOIIMIA MOY /T

6.1

IToBTOpEHUE U
00006111eHKE
coZiep>KaHusl Kypca
¢usuku 3a 7-9 Knacc

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




Wtoro no pa3peny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102

27







IIOYPOYHOE IVIAHNPOBAHUE
7 KIIACC

No

Tema ypoka

KosmmyecTBO yacoBs

KouTpo/bHbIE
Bcero P
padoThI

IIpakTHyeckue
padoTsI

Jdara
U3ydeHus

JJIEKTPOHHbIE
nu¢poBbIie
oOpa3oBaTe/bHbIE

pecypchbl

®u3rKa — HaykKa 0
rpupoze. fABneHus
npupoel. usnyeckue
SIBJIEHUS

MEXaHI/I‘—IECKI/Ie, TeIlJiOBhIe,
JJIEKTpHU4YeCKue,
MdIrHuTHbIe, CBETOBEIe,
3BYKOBLGI€ ABJ/IEHUA

du3nyecKkre BeJIMYMHBI U
X U3MepeHue

Ypok-ucciesoBaHue
"VI3MepeHue Temrieparypsl
TIPY [TOMOLLY KU KOCTHOTO
TepMOMeTpa U JlaTuvKa
TeMIiepaTypsl"”

Kak ¢usuka u apyrue
eCTeCTBEeHHbIe HayK1
V3yuaroT MPUPOJY.
EcTecTBeHHOHAYUHbBIN

bubmoTeka LIOK
https://m.edsoo.ru/ff09f72a




MeTO/I T03HAHMSI.
Onucanue Gu3nUeCKUX
SIBJ/IEHUH C TTOMOII[BIO
Mo/iesnei

Ypok-uccienosanue
"[IpoBepka runoTessl:
Jla/lbHOCTH I10/16Ta 1l1apyKa,
MyLEHHOT 0
TOpPU30HTA/IbHO, TeEM
Oosibliie, ueM OOoJIbIIIe
BBICOTA IycKa"

Ctpoenue BeljecTsa.
OnbIThl, JOKa3bIBalOLIMe
[OUCKPeTHOe CTPOeHHe
BelllecTBa

bubmoTeka IIOK
https://m.edsoo.ru/ff09fe0a

JIBM>KeHUe YaCTHI]
BeIlecTBa

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

Ypok-uccienoBaHue
«OMBITHI TI0 HAO/TFOIEHUTO
TEeI/JI0OBOr0 pacllIpeHust
ra3oB»

10

ArperaTHble COCTOSIHUS
BellecTBa

11

Bsaumocssss Mexay
CBOMCTBaMU BeIlleCTB B
pa3HbIX arperaTHbIX
COCTOSIHUSIX U X

bubmoTeka [IOK
https://m.edsoo.ru/ff0a0378




aTOMHOMOJIEKY/IIPHBIM
crpoenueM. OcoGeHHOCTH
arperaTHbIX COCTOSIHUM
BO/IBI

MexaHWUeCcKoe ABKEHHE.

12 PaBHOMepHOe U Bubmorexa [JOK
P https://m.edsoo.ru/ff0a05c6
HepaBHOMEpPHOe [IBUKeHHe

13 Ckopoctb. EquHULbI Bbubmmoreka [IOK
CKOpPOCTU https://m.edsoo.ru/ff0a079c

14 Pacuer nmytu ¥ BpemeHU Bbubmoreka LIOK
JIBUKeHUs https://m.edsoo.ru/ff0a0ae4
WNHuepryisi. 3aKOH MHEPLUU.

15 BsaumogeiicTBue Ten Kak bubnuoreka IIOK
MPUYNHA U3MEHEHUS https://m.edsoo.ru/ff0a0c10
CKOPOCTH [IBU)KEHHUS TeJl
[InoTHOCTH BelljecTBa.

bubmoTeka [IOK
16 Pacuet maccel 1 06beMa
https://m.edsoo.ru/ff0a0fee
Tera Mo ero MJIOTHOCTH
JlaboparopHas paboTta

17 «OrnpeferneHue MI0THOCTU
TBEpJIOTO Tesa»

18 Perienue 3azau o teme bubmmoreka IIOK
"[1noTHOCTS BellecTBa" https://m.edsoo.ru/ff0a123c
Cuia Kak xapakTepuCTHKa

19 | B3aumopgeiicTBus Ten. Cuna

yrnpyroctu. 3akoH I'yka




JlaboparopHas paboTa
«/I3yueHue 3aBUCHMOCTH

20 | pactspkeHus (gedopmaliyn)
TIPY>KHUHBI OT TPUJI0KEHHOM
CHUJIBD»

71 SABnenue Tsarorenus. Cuia
TSDKeCTH
CBs13b MeXZly CHIION

5y | TDKECTH M Maccoi Tesna. bubmmoreka [IOK
Bec Tena. Perienuve 3agau https://m.edsoo.ru/ff0a1778
ro teMe "Cwusa TskecTy"

Cuna TsKecTy Ha TUX
APY bubmoTeka LIOK
23 ry1aHetax. dusuyeckue
https://m.edsoo.ru/ff0a1502
XapaKTePUCTUKU TJIaHeT

24 Vi3mepeHue cum. bubmoteka LIOK
HduHamomeTp https://m.edsoo.ru/ff0a18cc

bubmoTeka [IOK

25 Bec Tena. HeBecomoctb

https://m.edsoo.ru/ff0a1778
CriokeHue IBYX CHJI,

6 HarpaBJ/IeHHbIX T10 OJJHOM1 bubnmoreka IIOK
NIPSIMOM. https://m.edsoo.ru/ff0ala70
PaBHOzeliCTBYIOIIAsA CUT

57 PelieHue 3ajjau no teme
"PaBHoelicTBYOIIas CUT"

28 TpeHue CKO/IbXXeHUs U bubmoteka LIOK

TpeHue 1oKos. TpeHue B

https://m.edsoo.ru/ff0alb9c




npupozje U TeXHUKe

29

JlabopaTopHast pabora
«/3yueHue 3aBUCUMOCTH
CWUJIbI TPEHUSI CKOJIbXKEHUSI
OT CWJIbI 1aB/IeHUS U
Xapakrepa
COTIPHKaCaroLXCs
MOBEPXHOCTEN»

bubmmoreka IIOK
https://m.edsoo.ru/ff0alcc8

30

Pertenue 3asiau Ha
oripejie/ieHue
PaBHO/EMCTBYIOLLE! CHIIbI

31

Pemtenne 3amau 1o TemMam:
«Bec Tena», «['pacdrueckoe
n300pakeHre CUI»,
«CHUbl»,
«PaBHOzEMCTBYOIIAsT CUIT»

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

32

KonTtponbHas pabora mo
TemaM: «MexaHUYecKoe
JIBIKeHue», «Macca,
M/JIOTHOCTB», «Bec Tena»,
«['pacuueckoe
n300paXkeHre CUI»,
«Cunbi»

33

HaBnenue. CriocoObI
yYMeHBIIIeHUS 1
YBeJIUeHHs 1aBIeHUs

bubmoteka LIOK
https://m.edsoo.ru/ff0a20a6

34

JaBeHue rasa.

bubmoTeka LIOK




3aBUCUMOCTD JJaB/IeHUS
rasa oT oonéma,
TeMIIepaTyphl

https://m.edsoo.ru/ff0a2376

[lepenaua faBnenus
TBEPJBIMU TeJIaMH,

bubmoreka IIOK

35
JKUAKOCTSIMU M Ta3aMu. https://m.edsoo.ru/ff0a25b0
3akoH Ilackans
[aByieHre B )XUIKOCTH U
36 rase, BbI3BaHHOE Bubmmorexa TOK
L https://m.edsoo.ru/ff0a2718
JIeICTBHEM CHUJIbI TSDKECTH
PerieHue 3ajau no teme
37 «[laByieHye B KUAKOCTU U Bubmmorexa LIOK
A https://m.edsoo.ru/ff0a2826
raze. 3akoH I[Tackasi»
bubmoTeka LIOK
38 | CooOiaroruecs: CoCybl
Harom YA https://m.edsoo.ru/ff0a2970
39 IMuapaBavueckuii ripecc Bubmmorexa TOK
AP P https:/m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. ITopiiHeBou
JKUJKOCTHBIM HacoC
ATtmocdepa 3emn.
[IprunHEI Cy11leCTBOBaHUSA
BO3/IYIITHOM 000/I0UKU
bubmoTeka LIOK
41 3emM/u. 3aBUCUMOCTh

aTMochepHOro JaBjeHus
OT BBICOTHI HaJl yPOBHEM
Mopst

https://m.edsoo.ru/ff0a2b5a




Bec Bozayxa.

bubmmoreka ITOK

42
ATMmOcdepHOe fiaBieHue https://m.edsoo.ru/ff0a2b5a
N3mepeHne atMochepHOTO
43 aBJIeI:I)-II/IH OmngIT ber Bubmmorexa LIOK
A ' https://m.edsoo.ru/ff0a2da8
Toppuyuenu
3aBUCHUMOCTb
44 aTMochepHOro JaBjeHus Bbubmmoreka LIOK
OT BBICOTHI HaJl ypPOBHEM https://m.edsoo.ru/ff0a2fc4
Mops
Bbapometp-anepowu.
45 ATPI)woccbep Hoep aB'ZJL'IEHI/Ie Ha Bubmmorexa TOK
P A https://m.edsoo.ru/ff0a2fc4
Pa3/IMYHbIX BbICOTAX
46 PerieHue 3ajau no teme
"AtmocdepHoe naBieHue"
[elicTBYe )XKUIKOCTH U Tas3a
47 Ha MOTPY>KEHHOEe B HUX bubmotexa OK
Py https://m.edsoo.ru/ff0a3276
Teno. ApxumezioBa CUia
JlabopaTopHast pabora
«OrnpenienieHre
48 BbITfJIIfI/IBaI-O el CHJIbI Bubnmorexa [JOK
o LH ’ https://m.edsoo.ru/ff0a33fc
JlelicTBytOl1lel Ha Tero,
TIOTPYKEeHHOe B XKUIKOCThb»
49 | JlaboparopHasi paboTa 10 bubmmoreka IIOK

Teme «MccnenoBanue
3aBUCUMOCTH Beca TeJia B
BO/Ie OT 00BbEMaA
TIOTPY>KEHHOH B >KUAKOCTh

https://m.edsoo.ru/ff0a3514




YaCTH TeIa»

50

ITnaBaHUe Ten

bubnmoreka IIOK
https://m.edsoo.ru/ff0a3a96

51

JlaboparopHas paboTa
"KoHcTpyupoBaHue
apeoMeTpa WU
KOHCTPYUPOBaHUE JIOJKU U
orpeziesieHue eé
rPy30M0AbEMHOCTH"

52

Pemenne 3azau no remam:
«ITnaBanue cynos.
Bo3pyxoruiaBanue»,
«[laBneHve TBepbIX TeJl,
JKUJKOCTEH Y Ta30B»

bubnmoreka IIOK
https://m.edsoo.ru/ff0a3654

53

MexaHnuueckasi paboTta

bubmoreka IIOK
https://m.edsoo.ru/ff0a3f82

54

MorgHocTs. EquHuis
MOILHOCTH

bubmoteka LIOK
https://m.edsoo.ru/ff0a3f82

55

Ypok-uccienosaHue
"PacuéT MomHoCTH,
pa3BUBaeMoOM MpU MogbEME
T10 JIeCcTHHULe"

56

IIpocTble MeXaHU3MBI.
Prruar. PaBHOBecue cui Ha
pbluare

57

KonTponbHas paboTa 1o




TeMe «/]aBreHre TBep/bIX
TeJ, )KUJJKOCTeH 1 ra3oB» /
Bcepoccutiickas
npoBepouHasi paboTa

PesepBHbiii ypok. PaboTa c
TEKCTaMH T10 TeMe

=g «[laBneHue TBEPBIX TeJl, bubmoreka LIOK
JKUJKOCTe! U ra3oB» / https://m.edsoo.ru/ff0a4ffe
Bcepoccutiickas
npoBepouHasi paboTa
Pbluary B TEXHUKE, OBITY U
nipupoze. JlabopatopHast
59 56(1;5 «I/ICCJIEPOB&IEI/IG 0.5 Bubmaorexa OK
P o A ) https://m.edsoo.ru/ff0a478e
yCJIOBUM paBHOBECHUS
pbluara»
Peluenue 3azau o teme
60 «Y CJ10BUSI paBHOBeCHS bubmorexa OK
P https://m.edsoo.ru/ff0a48a6
pbluara»
KosdduimeHT nosesxHoro
JIeICTBYSI MeXaHW3Ma.
61 | JlaboparopHasi pabota 0.5
«3mepenue KIIT
HAaKJIOHHOM MJIOCKOCTH»
62 Perienue 3azau ro teme bubmoTeka [IOK
"Pabora, morrHOCTE, KITI" https://m.edsoo.ru/ff0a4c48
63 MexaHuueckas SHeprus. bubmoTeka [IOK

Kunetnueckas u

https://m.edsoo.ru/ff0a4252




MOoTeHLKMa/IbHadA SHePrusa

3aKOH COXpaHeHus

64 N
MeXaHWUYeCKON SHepruu

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

YDPOK-3KCIIepUMEHT 110
TeMe "OKCIlepUMeHTa/IbHOe
ornpejeneHre U3MeHeHUs!
65 KUHeTUYeCKOU 1
MOTEeHLMaIbHOW SHEPTUUN
TIpU CKaTbIBaHUU TeJla 0
HaK/JIOHHOM IJIOCKOCTH"

KonTponbHas paboTa 1o
66 | Teme «PaboTa 1 MOIITHOCTb.
OHeprusa»

Pe3epBHbIit ypok. Pabora ¢
g7 | TeKCTamu ro Teme
"MexaHuueckoe

JIBWKeHue"

Bbubmmoteka ITOK
https://m.edsoo.ru/ff0adee6

Pe3epBHbIit ypok. Pabora ¢
68 TekcTamu o teme "Pabora.

MoriHoCTb. JHeprus"”

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68
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8 KV/IACC

No KoinuecTBo yacos
JJIeKTPOHHBbIE
Jara nu¢poBbIe
n | Tema ypoka KonTposibHbIE IIpakTHUyeckue
Bcero U3ydeHus oOpa3oBaTe/bHBIE
/ paboThI paboThI
pecypchbl
n
OCHOBHBIE M0JIOKeHUsI
MOJIeKYJISIPHO- 1 bubmoteka LIOK
KUHEeTUUeCKOW TeOpUM U UX https://m.edsoo.ru/ff0a5256
OMbITHBIE IO/ TBEPXKAEHUS
Macca v pasmep aTOMOB U |
MOJIEKY
Mopenu TBEpOTO,
JKUJJKOTO ¥ Ta3000pa3HOro 1 Bubmiorexa LIOK
A . P https://m.edsoo.ru/ff0a540e
COCTOSIHUM BellleCcTBa
OOmbsicHeHHE CBOMCTB
TBEPZ0r0, )KUJKOI0 U
ra3000pa3HOro COCTOSTHUM )
Bell[eCTBAa Ha OCHOBE
T10JIO’KEHWI MOJIEKYISIPHO-
KWHeTUYeCKOW TeOpuun
Kpucrannmmueckue u 1 bubmmoreka [IOK
amopdHbIe Tesa https://m.edsoo.ru/ff0a5800
CMaumBaHHe U 1 bubmoteka [IOK

Kalli/UIIPHOCTb.
IToBepxHOCTHOE

https://m.edsoo.ru/ff0a5530




HaTsDKeHune

TernsioBoe pacivpeHue U

bubmoTeka [IOK

"NccnenoBanue siBieHUs
TeryioobMeHa 1pu

7
cKartue https://m.edsoo.ru/ff0a5a26
Temnepartypa. CBs3b
g TeMIlepaTyphbl CO
CKOPOCTBIO TET/IOBOTO
JIB>KEHHSI YaCTHI]
BHyTpeHHss SHeprus.
yIP P bubmmoreka [IOK
9 Crioco0bl U3MEHEeHHSs
. https://m.edsoo.ru/ff0a5c60
BHYTpPEeHHel SHepruu
bubmoTeka LIOK
10 Bugbl Tenionepegauu
A PeA https://m.edsoo.ru/ff0a6412
Ypok-kKoH(bepeHLs
"I[TpakTHueckoe
1 HCII0/Ib30BaHKe TeIUIOBBIX Bbubmoreka LIOK
CBOMCTB BellleCTB U https://m.edsoo.ru/ff0a65c0
MaTepHuasioB B LIeJISIX
sHeprocObepexxeHus"
12 KonuuecTBo TervioTsl. Bbubnmoreka LIOK
Y nenbHas TEMJIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHMe Teri0BOro
13 Oananca. TerooOmeH 1 Bubmorexa [OK
) https://m.edsoo.ru/ff0a7088
TeTJIOBOe paBHOBecHe
14 | JlabopaTtopHasi pabora bubmoTeka [IOK

https://m.edsoo.ru/ff0a6a98




CMeIlVBaHWUH XOJI0JHOU 1
ropsiuer Bozbl"

Pacuet Ko/mmuecTBa
TEeIJIOThI, HEOOXOAMMOI'0

15 [I/I1 HarpeBaHu4 Tejia U
BbI/IE/ISIEMOT0 UM MPU
OXJIXK/IeHUU
JlabopaTtopHast paboTa
16 "On Pe) eJIIe)HI/Ie g enbHOMN Bubmmorexa TOK
peA YA Y https://m.edsoo.ru/ff0a6bb0
TeIJIOeMKOCTH BellleCTBa
JHeprus TorJvBa.
17 Y nenbHas TeTI0Ta Bubmiorexa LIOK
A https://m.edsoo.ru/ff0a7b5a
CropaHus
IInaBneHue u
OTBep/leBaHHe
PA bubmoTeka LIOK
18 KPUCTA/VIMYECKHX TeJl.
https://m.edsoo.ru/ff0a71d2
Y nenbHas TerioTa
Ti/IaB/IeHUsT
JlabopaTtopHast pabora
19 "On E EJ'IEHI/IE g enbHOMN Bubnmorexa [JOK
PeA A Y https://m.edsoo.ru/ff0a72fe
TeTJIOThI T/IaB/IeHUs Jib/la
20 [Tapoobpa3oBaHue 1 bubmoteka LIOK
KOHJeHcauus. VicriapeHue https://m.edsoo.ru/ff0a740c
21 | Kunenue. Y enbHas bubnmoreka IIOK

Ter1oTa 1apooOpa3oBaHus
Y KOH/IeHCal[1K.
3aBUCHMOCTh TeMIIepaTypbl

https://m.edsoo.ru/ff0a786¢




KUTIeHUs1 0T aTMOC(HepHOTO
JaBIeHUSI

22

Bnaxnocts Bo3ayxa.
JlaboparopHasi pabota
"OnpepeneHue
OTHOCHTE/TbHOM BIaXKHOCTH
BO3ayxa"

bubmioreka LIOK
https://m.edsoo.ru/ff0a7628

23

Pemrenne 3asiau Ha
orpejesieHue BIaXXKHOCTH
BO3/yXxa

24

[TpUHLUTIBI pabOTEI
TEIIOBBIX JBUTATeJIeH.
[TapoBas TypbuHa.
[lBuraresib BHyTPEHHETO
CropaHust

25

KII/ TerioBoro
JBuraresis. TerioBble
JIBUraTe/y U 3aluTa
OKpY’Karollen cpefibl

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

26

3aKOH COXpaHeHus1 U
TpeBpallleHUs: SHepruu B
TEI/IOBBIX TpoLieccax

27

ITogroroBka K
KOHTPOJIbHOM paboTe 110
Teme ""TerioBble sSIBJIEHUS.
N3mMeHeHuMe arperaTHbIX
COCTOSIHUM BelllecTBa"

bubmoTeka LIOK
https://m.edsoo.ru/ff0a83f2




28

KontponbHast pabora o

Teme "TerioBrle B/IEHU.

Vi3MeHeHue arperaTHbIX
COCTOSIHUM BelllecTBa"

bubnmoreka IIOK
https://m.edsoo.ru/ff0a86ae

29

OnekTpusauus Ten. /IBa
poJa 3/1eKTPUUECKUX

3apsioB

30

Ypok-ucciesoBaHue
"DekTpU3aLus Tes
VHZYKLIeH Y TIpU
COTIPUKOCHOBEHUH"

31

BsaumopeiictBue
3apsUKeHHBIX TeJl. 3aKOH
Kysona

bubmoTeka LIOK
https://m.edsoo.ru/ff0a87e4

32

OnekTpuyeckoe roJie.
HaripskeHHOCTB
3JIEKTPUUECKOr0 MOJIS.
[TpyHIMI Ccyneprno3yLuu
3JIEKTPUUECKUX TTOJIeN

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

33

Hocutenu snekTpruecknx
3aps/I0B. DJieMeHTapHbIN
3apsaz. CtpoeHue atoMa

34

IIpoBogHYKY U
[IADJIEKTPUKU. 3aKOH
COXpaHeHUsl
3/7IeKTPUUECKOro 3apsifia

bubmoTeka LIOK
https://m.edsoo.ru/ff0a8ef6




Perienue 3azjau Ha

35 ripuMeHeHre CBOWCTB Bubmorexa IOK
P https://m.edsoo.ru/ff0a90cc
3/IeKTPUYECKUX 3apsizioB
OneKTpu4eCcKui TOK,
YCJIOBUSI €70
36 CyLLIeCTBOBAHUS Bubmaorexa IOK
ym ' https://m.edsoo.ru/ff0a95a4
Nctounvku
371eKTPUUECKOT0 TOKa
37 [lercTBUS 3/1€KTPUUECKOT0 Bubmioreka IJOK
TOKAa https://m.edsoo.ru/ff0a96b2
Ypok-uccienoBaHue
"lencTBUe
38 3JIeKTPUYECKOr0 T10JIs Ha 1
MPOBO/IHUKU U
[IADJIEKTPUKU"
OneKTpuuecKuii TOK B
39 MeTaslylax, XUAKOCTAX U Bubmiorexa IOK
> A https://m.edsoo.ru/ff0a9838
rasax
40 OneKTpuyeckas Lielb U eé
COCTaBHbIe YaCTH
Cuna Toka. JTabopaTopHast
pabota "3MepeHue u bubnuoreka IIOK
41 0.5
peryavupoBaHue CUJIbI https://m.edsoo.ru/ff0a8bd6
TOKa"
42 OnekTpuyeckoe 0.5 bubmoreka LIOK

HarpspkeHue. BosisTMmeTp.
JIaboparopHasi paboTa

https://m.edsoo.ru/ff0a9e14




"3mepeHue u
peryaupoBaHue
HanpsoKeHus"

43

CorpoTuBieHUe
TIPOBOJIHUKA. Y [le/IbHOe
COTIPOTHBJ/IEHHE BellleCcTBa

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

44

JlabopaTopHast pabora
"3aBUCHUMOCTD
3/71eKTPUYECKOro
COIMPOTUBJ/IEHUSA
TIPOBOJIHUKA OT €ro [/INHbI,
TI/I0LL{aju TI0TIepeYHOoro
ceuyeHus U MaTepuasna"

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

45

3aBUCUMOCTb CUJIBI TOKA OT
HarpsbkeHus. 3akoH Oma
JJ1s1 ydacTKa Lielu

bubmmoreka ITOK
https://m.edsoo.ru/ff0aa44a

46

JlabopaTopHast pabora
"WccnenoBaHue
3aBUCHMOCTH CUJIBbI TOKA,
WAYILIero uepe3 pe3ucTop,
OT COMPOTHBJIEHUS
pe3ucTopa U HalpsKeHust
Ha pe3ucTtope"

bubmoTeka LIOK
https://m.edsoo.ru/ff0aa04e

47

ITocnenoBarensHOE U
rapasijie/lbHOe COeJUHeHHsI
TIPOBO/JHUKOB

48

JlaboparopHas paboTa

bubmoTeka LIOK




"[Iposepka npasuia
CJI0’KeHHUsI HallpsDKeHUH
TIpU I10C/Ie0BaTe/IbHOM
COeJUHEHWUHU [IBYX
pe3ucTopos”

https://m.edsoo.ru/ff0aaa58

JIaboparopHasi paboTa
"[IpoBepka rpaBua zJis

bubmoreka IIOK

49 CWJIbI TOKA TIpU
P https://m.edsoo.ru/ff0aadle
rapasjie/;lbHOM
COeJMHEHWU PE3UCTOPOB"
Perntenne 3aziau Ha
5o | TPMMeHEHHe 3aKOHa Oma bubmoteka LIOK
JJI pa3/IAuHOTrO https://m.edsoo.ru/ff0aaf8a
CcoeJMHEeHUsI IPOBOTHUKOB
PaboTa ¥ MOII[HOCTb
51 3/IEKTPUYECKOT0 TOKa Bubmaorexa OK
P ‘ https://m.edsoo.rw/ff0ab124
3akoH [[xoysns-JleHnia
JlaboparopHast paboTa
£ "OmnpepeneHue paboThI U Bubmioreka IJOK
MOILLIHOCTH 3JIGKTPUUECKOr'0 https://m.edsoo.ru/ff0ab3e0
TOKa"
OJleKTpUYecKue Lerny u
roTpeouTe N
. bubmoTeka [IOK
53 3/1eKTPUYECKOU IHEPIUU B

obiTy. KopoTkoe
3aMbIKaH/e

https://m.edsoo.ru/ff0ab660

54

ITocTosiHHBIE MArHuThI, UX




B3aUMO/IeICTBUE

Ypok-ucciegoBaHue

" . bubmoreka IIOK
> Wsyuerme monei | httDSZ//Hl.edSO(])_.lI‘ll/fanC3d0
MOCTOSIHHBIX MarHUTOB
MarnuTHoe 1ose.
MarnuTtHoe nosie 3eMJIid U bubmmoreka IIOK
> ero 3HayeHue [Jisl )KU3HU https://m.edsoo.ru/ff0acOba
Ha 3emsie
ITogroroBka K
KOHTPOJIbHOM paboTe 110
Teme "DJeKTpUJecKue
57 3aps/bl. 3apsUKeHHbIe TeJia Bubmiorexa LIOK
N https://m.edsoo.ru/ff0abd2c
Y VX B3aUMOJeNCTBUS.
[TocTostHHBIM
3JIEKTPUUECKUU TOK"
KonTponbHas paboTa 1o
TeMe "DJleKTpuuecKue
3apsibl. 3apsbKeHHbIe Tejla
=g Y VX B3aUMO/JeNCTBUS. Bbubnuoreka LIOK
ITocTosiHHBIM https://m.edsoo.ru/ff0abea8
5JIEKTPUYECKUN TOK" /
Bcepoccutiickas
npoBepoyHasi paboTa
59 | PesepBHbiii ypok. Pabora c Bubmioreka IJOK

TeKCTaMH 110 TeMe
"ITocTostHHBIN
3JIeKTPUUeCKUM TOK" /

https://m.edsoo.ru/ff0acdc6




Bcepoccuiickas
npoBepouHasi paboTa

60

OmnsIT Opcresa.
MarHuTHoOe T10Jj1e
3JIEKTPUYECKOr0 TOKa
MarHuTHoOe 1oJie KaTyLLIKH
C TOKOM

bubmioreka LIOK
https://m.edsoo.ru/ff0ac1d?2

61

[IprimeHeHue
3/IEKTPOMarH1TOB B
TexHUKe. JlTabopaTopHas
pabora "U3yuenue
JeliCTBUSI MarHUTHOTO
TIOJISI Ha TIPOBOZHUK C
TOKOM"

0.5

bubmoTeka LIOK
https://m.edsoo.ru/ff0ac74a

62

OJIeKTpoJBUrare/ib
IIOCTOSIHHOT'O TOKA.
Ncnonb3oBaHue
371eKTPO/[BUTaTes el B
TeXHUYECKUX YCTPOMCTBAX
Yl Ha TPaHCIIopTe.
JlabopaTopHast pabora
"KoHcTpyupoBaHnue U
n3yueHue paboThI
3J/ieKTpoABUraTens"

bubmoreka IIOK
https://m.edsoo.ru/ff0ac86¢

63

OmnbiTel @apazes. 3akoH
3/IeKTPOMarHUTHOM
nHaykuuu. [1pasuso JleHna




64

DJIeKTporeHepaTop.
Crioco0sI rosiyueHus

BJTGKTPI/I‘-IECKOIT SHEepruu.

OJIeKTPOCTAHLIMU Ha
BO300HOB/ISIEMBIX
HCTOUHHKAX SHEPTUU

65

IToarororka K
KOHTPOJIbHOM paboTe 110
TeMe "O/eKTpuyeckye 1
MarHuTHbIe SIBJIeHUs"

66

KontponbHast pabora no
TeMe "O/ieKTpuyeckue 1
MarHuTHbIe IBJIeHUs"

bubmioreka LIOK
https://m.edsoo.ru/ff0acb14

67

PesepBHbiit ypok. PaboTa c

TeKCTaMH 10 TeMe
"TenioBbie gaBeHUS"

bubmmoreka ITOK
https://m.edsoo.ru/ff0acc5e

68

PesepBHbIii ypok. Pabota c

TEeKCTaMH 10 TeMe
"MarHuTHbIe AB/IeHUd"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68

14.5




9 K/IACC

N KoymmuecTBo yacoB O/IeKTPOHHbIEe
[
Jara nudpoBbie
n/ Tema ypokKa KonTpo/ibHbIe IIpakTHyeckue
Bcero H3yUeHHUst oOpa3oBaTe/bHbIE
n padoThI padoThI
pecypchbl
1 MexaHUuecKoe JBUKeHUe. )
MarepuanbHast TOUKa
Cucrema oTrcyera. bubmmoreka LIOK
2 OTHOCUTE/ILHOCTD 1 https://m.edsoo.ru/ff0ad47
MeXaHWYeCKOTO JBYKEeHUsI 4
bubmoTeka 1IOK
PaBHOMepHOe
3 . 1 https://m.edsoo.ru/ff0ad19
NIPSIMOJIMHEHOEe JIBI)KEeHUe a
HepaBHomepHoe
4 NpSIMOJIMHENHOe JIBIKeHHe. )
CpeHsisi U MTHOBeHHast
CKOPOCThb
[TpsiMosiHelHOe Bubmioreka IIOK
5 PaBHOYCKOPEHHOe 1 https://m.edsoo.ru/ff0ad8d
JBIDKeHHe. Y CKopeHue 4
CKOpOCTb NIPSIMOJTMHENHOT O
6 PaBHOYCKOPEHHOT'0 )
JBwKeHust. ['papuk
CKOPOCTH
7 JlabopaTopHast pabora 1 1 bubmmoreka LIOK
"OrnpejeneHye yCKOpeHUs https://m.edsoo.ru/ff0adbl




TeJIa TIPH PaBHOYCKOPEHHOM

I'yka

JBYDKEHUU T10 HAKJIOHHOM 8
IIJIOCKOCTH"
CBoOoHOe TajieHne Ter.
8
OmnbiTel ["anunes
PaBHOMepHOe JBIKeHue 110
OKpy>kHOCTHU. [Teprog u Bbubmoreka IIOK
9 yacroTa obparreHus. https://m.edsoo.ru/ff0ael7
JIuHeliHas U yrioBas 6
CKOPOCTH
10 LleHTpOCTpEMUTENBHOE
yCKOpeHue
[Tepseiii 3akoH HeroToHa. Brbmorexa [IOK
11 https://m.edsoo.ru/ff0ae61
BekTop cuibl )
Bropoii 3akoH HetoTOHa. Brbmorexa LIOK
12 . https://m.edsoo.ru/ff0ae72
PaBHopevicTBYOIIasA cuia a
Tpetuii 3akoH HeroToHa. Bubnmorexa LIOK
13 https://m.edsoo.ru/ff0ae98
Cyniepniosunys cun )
Pemienue 3azau Ha Bbubmioreka IIOK
14 IpYMeHeHle 3aKOHOB https://m.edsoo.ru/ff0aeb6
HeroToHa c
bubmmorteka IIOK
Cwuna yripyroctu. 3akoH
15 https://m.edsoo.ru/ff0aeca

2




Perienue 3a/ia4d 110 TeMe

16
«Cwuia yrpyroctu»
JlaboparopHasi pabota Bubmioreka LIOK
17 «OrnpejerneHue >XeCTKOCTU https://m.edsoo.ru/ff0aee2
TIPY>KUHBD» 8
bubmmoreka LIOK
18 Cuna TpeHus https://m.edsoo.ru/ff0af73
8
bubmioTeka LIOK
Pemtenne 3azmau 1o Teme
19 https://m.edsoo.ru/ff0afa2
«Cwnna TpeHus» 6
JlabopaTopHast paboTa
N bubmoTeka LIOK
Ornpenenenue
20 https://m.edsoo.ru/ff0af8b
KO3 uLIeHTa TpeHust .
CKObXeHus1" -
Perienue 3azau ro teme Bbubmumoreka LIOK
21 "3akoHbl HeroToHa. Cuia https://m.edsoo.ru/ff0afb8
ynpyroctu. Cuna TpeHus" e
Cuna TsKecTy 1 3aKOH
bubmmoreka IIOK
BCEMHPHOI'O TATOTEHUSI.
22 https://m.edsoo.ru/ff0af04
YckopeHue cBOOOJHOTO 4
najieHust -
Ypok-KoHbepeH1Lus
" [IBU>KeHue TeJl BOKPYT
23 rPaBUTALIMOHHOTO LIeHTpa

(ConneuHas cucrema).
lNamakTkn"




Perienue 3a/ia4d 110 TeMe

24 "Cusia TSUKeCTU U 3aKOH Bubmaorexa OK
., https://m.edsoo.ru/ff0af5f8
BCEMHPHOI'O TSATOTEHUSI
ITepBast KocMHUueckas Bubmioreka IIOK
25 cKopocTb. HeBecoMocCTh U https://m.edsoo.ru/ff0af33
reperpy3ku o
PaBHOBecue maTtepuanbHON
TOYKH. AOCOTIOTHO TBEpZIOE
, bubmoTeka 1IOK
Tesno. PaBHOBecue TBEpZAOro
26 e https://m.edsoo.ru/ff0afe3
Tersa C 3aKperiéHHON OChI0 6
BpailleHrs. MOMEHT CHUJIbI. a
Lentp TsKECTU
PaBHOBecue MaTepuanbHON
TOUKU. AGCOTFOTHO TBEpI0€
27 Tes10. PaBHOBecue TBEpAOro
Tesa C 3aKperiéHHON OChI0
BpaleHuss. MOMeHT CUJIBIL.
Lentp TsKECTH
Pewienue 3azau ro teme bubmioTeka LIOK
28 "MomeHT cusbl. LleHTp https://m.edsoo.ru/ff0b02b
TSKEeCTH" 4
[ToaroroBka K KOHTPOIBHOU
bubmmoteka IIOK
paboTe 110 TeMe
29 o https://m.edsoo.ru/ff0b040
MexaHuueckoe JBUXKeHHe. 3
B3aumopeiictBue Ten" B
30 KonTponbHas paboTa 1o bubmoTeka LIOK

TeMe "MexaHnueckoe

https://m.edsoo.ru/ff0b06e




IBWKeHue. B3auMopeiicTBue

"

TeJl

(@}

Nwmnynec Tena. IMiysc
CWIbl. 3aKOH COXpaHeHUst

bubmoTeka LIOK

31 https://m.edsoo.ru/ff0b07f
YMMIyJIbCa. YTIpyroe u .
HeyTIpyroe B3auMO/|eHCTBHE N
Perienue 3azau ro teme Bbubnumoreka LIOK
32 "3aKOH COXpaHeHus https://m.edsoo.ru/ff0b096
MMITyJibCa" c
Ypok-KoHbepeHLs
33 "PeakTHBHOe JBUJKEHHE B
TIpUPOJe U TeXHUKe"
MexaHnueckasi paboTa u Brbmorexa TTOK
34 https://m.edsoo.ru/ff0b0a8
MOIIHOCTb A
bubmmoreka IIOK
Pabora Cusibl TSPKeCTH, CUTTBI
35 https://m.edsoo.ru/ff0b0db
YOPYTOCTU U CUJIbl TPEHUS 3
JlabopaTopHast paboTa
«OripesiesieHrie pabOTBI CHITBI
36 TpeHUs1 IPU PABHOMEPHOM
JBIDKEHUU Terla To
rOPU30HTAIbHOM
TIOBEPXHOCTH»
37 CBsi3b 9Hepruu U paboTHI.
[ToreHLanbHas 3Heprus
38 KuHeTtnueckasi sHeprus. bubmoTeka 1IOK




Teopema 0 KMHeTUUeCKOU
SHepruu

https://m.edsoo.ru/ff0b0c3
2

3aKOH COXpaHeHUs SHepruu

39
B MeXaHUKe
JlaboparopHasi pabota Bubmioreka IIOK
40 «/3yuyeHue 3aKkOHa https://m.edsoo.ru/ff0b12f
COXPaHEeHUsT IHEPT UM e
bubsmmoreka LIOK
KonebaTenbHOe IBWKEHHE
41 https://m.edsoo.ru/ff0b185
ero XapaKTepUCTUKU g
3aTyxatolye KosebaHusl. Bbubmioreka LIOK
42 BeIHYyK/IeHHbIe KOsieOaHwsl. https://m.edsoo.ru/ff0b20f
Pe3oHaHC 0
43 MareMaTrhuecKui u
TIPY>KUHHBINA MasiTHUKH
Ypok-ucciiefoBaHue
bubmoTeka LIOK
«3aBUCUMOCTb I1eproa
44 N https://m.edsoo.ru/ff0b197
Kosie0aHUH OT >KeCTKOCTH .
TIPY>KUHBI U MacChI TPy3a» N
45 [IpeBpaltieHre 3Hepruu 1pu
MeXaHUUeCKUX KomeOaHUsIxX
JlaboparopHas paboTta
bubmmoreka IIOK
«OrnipefiesieHrie 4acTOThI U
46 . https://m.edsoo.ru/ff0blae
repuozia KojiebaHui i
TIPY>KUHHOT'O MasiTHUKa» -
47 JlaboparopHas paboTa bubmoTeka LIOK




«[TpoBepka HE3aBUCUMOCTHU
niepriofia KojiebaHu rpy3a,
TNIO/jBEILIeHHOT 0 K HUTH, OT
Macchl rpy3a»

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

48

MexaHnuecKre BOJIHBI.
CBolicTBa MeXaHUUYECKHX
BOJIH. [Ipozio/ibHBIE 1
rioriepeyHblie BOJIHbI

bubmmoreka LIOK
https://m.edsoo.ru/ff0b21f
e

49

Ypok-koH(epeHLus
"MexaHn4ecKue BOJ/HBI B
TBEPOM TeJIe.
CelicMuueckye BOTHBI"

50

3ByK. PacripoctpaneHnue u
OTpa’keHue 3ByKa

51

Ypok-ucciiefoBaHue
"Hab.rojeHre 3aBUCUMOCTH
BbICOTHI 3ByKa OT YaCTOThI"

52

I'pOMKOCTB 3BYKa U BbICOTA
TOHA. AKyCTHUYeCKUU
pe30HaHC

53

YPpok-KoH(pepeHLus
"¥YnbTpasByK U MH(Pa3BYyK B
TPUPOJIe U TEXHHKeE"

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

54

O/ITOTOBKA K KOHTPOJILHOM
I1

pabore 1o TeMe "3aKOHbI
coxpaHeHus1. MexaHHueCcKue

bubmmorteka IIOK

https://m.edsoo.ru/ff0b25f
0




KOJie0aHUs U BOJTHbI"

55

KonrposeHast pabota o
TeMe "3aKOHbI COXpaHeHUs.
MexaHuueckue KosiebaHus U
BOJIHBI"

56

SJIeKTpOMaFHI/ITHOQ I1oJie.
BHEKTpOMaFHI/ITHLIe BOJIHBI

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

57

CaoticTBa
3/IeKTPOMarHUTHBIX BOJTH

58

Ypok-koHbepenius "llkana
3/1eKTPOMarHUTHBIX BOJIH.
Ucronb3oBanue
3/IeKTPOMAarHUTHBIX BOJTH
JUISI COTOBOM CBSI3U"

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

59

Ypok-uccnenoBaHye
"N3yueHrie CBOWCTB
3J1eKTPOMAarHUTHBIX BOJIH C
TIOMOIL{b}0 MOOU/IEHOT'O
TenedoHa"

bubmmoteka IIOK
https://m.edsoo.ru/ff0b2c6
C

60

Pemntenue 3aziau Ha
onpezeyieHUe 4aCTOThbl U
J/TUHBI 3/1IEKTPOMarHATHOM
BOJIHBI

61

DneKTpOMarHuTHasi Ipyupoja
cBeta. CKOpOCTh CBeTa.
BoJ/iHOBELIe CBOIICTBA CBeTa

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




62

Ncrounnky cBera.
[TpsimonuHeliHOe
pacripocTpaHeHue CBeTa.
3armenus ComnHua U JIyHbl

bubmoTeka LIOK
https://m.edsoo.ru/ff0b365
8

63

3aKOH OTpakeHus CBeTa.
3epkana. Perenue 3asau Ha
TpUMeHeHre 3aK0Ha
OTpa’KeHHsl CBeTa

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

64

[Ipenomnenuve cBeta. 3aKOH
ripesioMJIeHus1 CBeTa

bubmmoteka IIOK

https://m.edsoo.ru/ff0b3ae
a

65

[TomHOE BHyTpeHHee
OTpa’kKeHHe CBeTa.
Hcnonb3oBaHue MOJHOTO
BHYTPEHHEr0 OTpakeHHs B
ONTHUYECKUX CBETOBOJAX

bubmioTeka LIOK

https://m.edsoo.ru/ff0b3c5
Cc

66

JlaboparopHast paboTa
"WccnemoBanue
3aBUCUMOCTH yTJ/1a
TIpeJIOMJ/IeHUS] CBETOBOI'O
Jly4da OT yIJia MajJieHus1 Ha
rpaHuile "BO3JyXx-CTekao""

67

Ypok-KoH(pepeHLYs

"M crionb30BaHue MOHOTO
BHYTPEHHET0 OTpakeHHs:
CBETOBO/IHI,
OINTHUKOBOJIOKOHHAsI CBSI3b"




JInnH3bl. OniTUYeCKasi cuia

bubmioTeka LIOK

68 https://m.edsoo.ru/ff0b3f2
JIH3bI
C
. bubmmoteka IIOK
[MTocTpoeHue n300pa>keHNH B
69 https://m.edsoo.ru/ff0b444
JIUH3aX
a
JlaboparopHas paboTta
"OnpegeneHue (GOKyCHOTO Brbmorexa TTOK
70 . https://m.edsoo.ru/ff0b420
PaCCTOSIHUSI ¥ OTITUYECKOM 5
CWIbI cOOMparolel JIMH3bI" B
Ypok-KoHbepeHLIUs bubmmoteka IIOK
71 "OnTrueckue JIMH30BbIe https://m.edsoo.ru/ff0c0a7
npubopbI"” e
bubmmoteka IIOK
I'na3 kak onruueckas
72 https://m.edsoo.ru/ff0b468
cucTema. 3peHuve 4
Ypok-KoHbepeH1Hs
73 "NedekTnl 3peHus. Kak
COXPaHUThb 3peHue"
Pa3noxeHue 6enoro ceera B
bubmmoreka IIOK
criektp. OnibITel HBrOTOHA.
74 https://m.edsoo.ru/ff0c0f4
CrnoxxeHre CrieKTpaJbHbIX i
1iBeTOB. [lucnepcus ceeta -
75 JlaboparopHas paboTa bubmoTeka LIOK

"OIBITEI 10 Pa3/I0’KEHNIO
0eJioro ceeta B CIIEKTP H
BOCIPUATUIO L[BeTa

https://m.edsoo.ru/ff0c0e2
a




rpegMeTOB MPU UX
HaOJTI0IeHnH uepe3
1|BeTOBbIe (PUIbTPHI"

YPOK-IIpakKTUKyM
"Bo/THOBBIE CBOMCTBA CBETA:

76
Jvcriepcusi, UHTep@epeHLust
v fudpakys”
bubmmoreka IIOK
OmnbiTel Pe3epdopaa u
77 pdopA https://m.edsoo.ru/ff0c12a
TJlaHeTapHasi MOZie/lb aToMa 3
78 IToctynatel bopa. Mogenb
aroma bopa
Ncnyckanue u norionjeHye Bbubmioreka IIOK
79 cBeTa aTOMOM. KBaHTHI. https://m.edsoo.ru/ff0c144
JIuHeluaThle CIIeKTpPbI c
YPOK-TIpakKTUKyM bubmoreka LIOK
80 "HabroieHre CrieKTpoB https://m.edsoo.ru/ff0c155
ucrycKaHus'" 0
bubmmoteka IIOK
81 Pairi0aKTUBHOCTD U €€ BULbI https://m.edsoo.ru/ff0c167
2
bubmoTeka LIOK
CTtpoenue aTOMHOIO s7pa.
82 https://m.edsoo.ru/ff0c18a
Hyxkonnas mozesns .
bubmmorteka IIOK
PajrioakTriBHbBIE
83 https://m.edsoo.ru/ffOclal

nipeBpaitenusi. M30Tormbl

4




Perienue 3azau 1o teme: Bbubmioreka LIOK
84 "PazioakTHBHBIE https://m.edsoo.ru/ff0c1b4
ripeBpaileHus" a
85 [Tepuog nonypacnazga
YPOK-KOH(pepeHLs
" g bepery Bubmoreka LIOK
PagyioakTyBHBIE M3/TydYeHUs
86 https://m.edsoo.ru/ff0c212
B IIPUpOJie, Me/IULIMHE, 6
TexXHuKe" B
ApepHble peakliu. 3aKOHBI Bbubmumoreka LIOK
87 COXpaHeHUs 3apsiZi0BOro U https://m.edsoo.ru/ff0c1c5
MacCoBOI'0 YMCes 8
OHeprus CBsA3U aTOMHbIX Bubmoreka LIOK
88 sanep. CBsg3b Macchl U https://m.edsoo.ru/ff0c1d7
SHepruu a
89 Perienue 3amau 1o teme
" mepHbie peakiyn"
Peakuyy cuHTe3a U lenieHus bubmmoreka LIOK
90 szep. IcTouHMKY 3Hepruu https://m.edsoo.ru/ffOc1e8
CoJsiHLIa U 3BE3], 8
Ypok-koHepeHLus
"fnepHas sHepreTuka.
91 [elicTBYS pajiOaKTUBHBIX
V3/TyYeHUM Ha JKUBBIe
OpraHu3msbI"
92 [ToaroToBKa K KOHTPOJIBHOU Bubmioreka LIOK

pabore 1o Teme

https://m.edsoo.ru/ff0c223




"OneKTpoOMarHMTHOe MojJie.
OJIEKTPOMarHUTHbIE BOJITHBI.
KBaHTOBLIE sIB/IeHUS"

(g2}

KontponbHast pabora no
TeMe "D/1eKTPOMarHUuTHOe

93
rosie. JJIeKTPOMarHUTHbIE
BOJIHbI. KBaHTOBEIE sIB/IeHUS"
[ToBTOpeHue, 060b1IIEHNE.
bubmoTeka 1IOK
JIabopaTopHbIe paboTHI 110
94 N . https://m.edsoo.ru/ff0c245
Kypcy "B3aumopencTsue a
Ten" N
[ToBTOpeHue, 00001IIEHNE.
bubmmoreka IIOK
Pelienue pacueTHbIX U
95 https://m.edsoo.ru/ff0c257
KauyeCTBEHHbIX 3a/jau Io 5
TeMe "TerioBbIe Mpoiiecchl” a
[ToBTOpEeHMe, 06001IIeHNE.
Pelienvie pacyeTHbIX U Bubmoreka LIOK
96 KaueCTBeHHBIX 3a/jau 1o https://m.edsoo.ru/ff0c2a2
Teme "KI1/ TeroBbIx 2
JnBurareseun”
[ToBTOpeHMe, 060011IeHNe.
Pelienvie pacyeTHbIX U Bubmioreka LIOK
97 KaueCTBeHHBIX 3a/jau 1o https://m.edsoo.ru/ff0c2b3
Teme "KI1/] 0
3/1eKTPOyCTaHOBOK"
98 [ToBTOpeHMe, 060011IeHNe. bubmoTeka LIOK

JlabopaTopHble paboThI 10

https://m.edsoo.ru/ff0c2¢5




1

Kypcy "CBeToBble siBIeHUs!'

2

[ToBTOpeHue, 006001IIEHNE.

bubmoTeka LIOK
PaboTa c TekcTaMu 1o TeMe
99 . 1 https://m.edsoo.ru/ff0c2d6
3aKOHbI COXpaHeHus B .
MexaHHKe" N
[ToBTOpeHue, 06001IIEHNE. Bubmioreka LIOK
100 | Pabora c TeKCTamMu 10 TeMe 1 https://m.edsoo.ru/ff0c2e8
"Kosebanusi 1 BOHBI" 2
[ToBTOpEHMe, 0600IIEHNE. Bbubmumoreka LIOK
101 | Pabora c TeKCcTamMu 10 TeMe 1 https://m.edsoo.ru/ff0c304
"CBeTOBbIe siB/IeHUS" 4
[ToBTOpeHMe, 060011IeHNe.
Pabota c Tekcrta 0 Teme
102 | Ta C TeKCTaMH 110 TeM )
KBanToBas u sgpepHas
¢bu3mka"
OBIIEE KOJIMYECTBO YACOB
102 27

[10 [TPOI'PAMME







ITPOBEPAEMBIE ITPEAMETHBIE PE3YJ/IbTATbI OCBOEHUSA
OCHOBHO¥ OBPA30BATEJIbHOM ITPOT'PAMMbBI OCHOBHOI'O
OBILIEI'O ObPA3OBAHUA

7 KIIACC

Koj nposepsiemoro
pe3y/bTarTa

IIpoBepsieMbie MpeMeTHBIE Pe3y/IbTaThbl 0CBOEHHs 0CHOBHOI 00pa3oB
OCHOBHOTO 0011ero o0pa3oBaHusi

1.1

HCII0/Ib30BATh M3YyY€HHbI€ TTOHATHA

1.2

pa3/inuyaThb ABJIEHHA 10 OIIMCaHHUIO MX XdPAKTEPHBIX CBOMCTB U Ha OCHO

AdaHHOe (1)I/IBI/I‘-I€CKOE sABJ/IeHHe

1.3

pacrio3HaBaTh TPOsiB/ieHHWEe W3yUeHHbIX (U3UUYECKUX SIBJIeHHN B OKpY
¢du3nueckye siBJieHUs B TIPUPO/ie, TPU 3TOM I€PeBOIUTh MPAaKTUUECKYHO
CylljeCTBeHHbIe CBOMCTBA (TIpU3HAKK) (PU3NUECKUX SBIEHUM

1.4

OMUCHhIBaTh U3yUeHHble CBOMCTBA Te/l M (U3HUUYECKUe SIBJEeHHUs], UCIO/b3
OMWCAaHUU TPaBUIbHO TPAKTOBAaThb (PM3UUECKUM CMBIC/I MCIO/Ib3yeMbIX
eMHULbI (U3NYECKUX BeJIWYMH, HAXOAWUTb (POPMYy/bl, CBSI3bIBAIOLME Jia
JPYTMMU BeJIMYMHaMH, CTPOUTH rPa(UKM U3yUeHHbIX 3aBUCUMOCTeN (pr3U

1.5

XapaKTepu30BaTh CBOKMCTBA TeJl, PU3NUECKUE SIB/IEHUSI U TIPOIIECCHI, UCTIO
3TOM /IaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alMChIBaTh €r0 MaTeM

1.6

00BSICHATE (hr3UUecKUe siBIeHUs], TIPOLIeCChl U CBOWCTBA Tes, B TOM U
MPAKTUKO-ODUEHTMPOBAHHOTO  XapakTepa: BbIB/ISATL  [PUYUHHO-CJIE
o0BsicHeHHe U3 1 — 2 JIOTUUeCKUX IIIaroB C Oropou Ha 1 — 2 W3yuyeHHBIX
(r3rueCcKrX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pellaTh pacuéTHble 3a/lauu B 1 — 2 feliCTBUs, UCIIO/b3Ysl 3aKOHBI U (opMy

BE@/IMUMHBI: Ha OCHOBE dHa/IM3d YC/JIOBUA 3d[jdUM 3allMCBIBATHL KPATKOE YCJI
Be/IMYMHBI B Cl)OpMyan N TIpOBOAWUTH pvaéTbI, HaXOJUThb CITPABOYHEIL
penieHud 3ad4, OE€HHUBATh ped/IMCTUYHOCTb HOHYHEHHOﬁ CbPIBI/I‘—IECKOﬁ Be

1.8

pacro3HaBath IpoOsieMbl, KOTOPble MOYKHO PeLlIuTb TpU ToMolu (u3
WCC/Ie[JOBaHUs BbIJe/sITh MPOBepsieMoe TMpeArnoyiokeHde (TUMoTesy), p
TIOJTyUeHHBIN pe3y/bTaT, HAXOAUTh OIIMOKHY B XO/Ie OTIbITa, /le/1laTh BHIBO/Ib

1.9

MPOBOAMUTL ONBITHI TI0 HaOmoAeHUI0 GU3NUECKUX SBAEHUA WIH
dbopMyIMpoBaTh TIPOBEpsieMbIe TIPEATI0I0KEHHS, COOHMPATh YCTaHOBKY U3
3aMMChIBaTh XOZ, OTbITa U (POPMYIMPOBATh BHIBOJbI

1.10

BBITIOJTHATh TIPSIMble M3MEpeHUs] C MCMO/b30BaHUMEM aHa/lOrOBbIX U LU
TI0Ka3aHusI TPUOOPOB € YYETOM 3aJJaHHOUM abCOMFOTHOM MOTPEITHOCTU U3M




1.11

TPOBO/IUTh MCCJIe/JOBaHME 3aBUCUMOCTHA OJHOM (DU3MUeCKOUN Be/TMUMHBI
MPSIMBIX KM3MEpEeHHWM, yuacTBOBaTh B TUIAHMPOBAHWM YueOHOTO MCC/Ie/io
BBLITIOJTHATE W3MEPeHMs, C/iefiysd TMpeAJIo)KeHHOMY IIIaHy, (UKCHUpPOB
3aBUCUMOCTH (DU3MUECKUX BEJUUMH B BUJE TIPEIJIO’KeHHBIX TaO/IUL] U
pe3y/ibTaTaM UCC/IeI0BaHus

1.12

MIPOBO/IUTh KOCBEHHble M3MepeHUsi (U3MUeCKHX BeJWYMH, Caefys Ipe

BBITIOJTHEHUM W3MePeHW COOMpaTh SKCIeprUMEeHTAIbHYH) YCTaHOBKY U
Be/TMUMHbI

1.13

cobroiaTh TIpaBW/Ia TEXHUKKU 6€301acHOCTH Npy paboTe ¢ 1abopaTOpHBIM

1.14

yKa3bIBaThb TIPUHLWIBI AeWCTBUS TIPUOOPOB UM TEXHUUYECKUX YCTPOMCTB
JeCTBUSL U3yUeHHBIX TIPUOOPOB U TEXHUYECKUX YCTPOMCTB C TIOMOIIBIO U
0 CBOMCTBaX (YM3NUECKUX SIBJIEHNI 1 HeoOXoarMble (pr3rdecKre 3aKOHbI

1.15

MIPUBO/IUTH NPUMepbl (HaXOAUTb UHPOPMALUIO O MPUMepax) MPaKTUYecKo

3HaHWM B TIOBCEJHEBHOW >XKWU3HU il obecrieueHust 6e30MacHOCTH TIp
TeXHUUECKUMH YCTPONCTBaMH, COXpaHeHHsl 3/10POBbsi U COOJTIO/IeHHsT HOP
OKpY>Katolllel cpejie

1.16

OCYIL|eCTB/ISITH OTOOP HMCTOUYHUKOB HH(poOpMaiuui B ceTu VIHTepHeT
MOMCKOBBIM 3alipoOCOM, Ha OCHOBe MMEIOLIMXCSl 3HAaHUW W MYTEéM CpaB
BbIZIe/IITh UH(POPMAL[UIO, KOTOPAst SIB/ISIeTCSI TPOTUBOPEUUBON U/TM MOXKET

1.17

WCII0/Ib30BaTh TIPM BBINIOJHEHUM Y4eOHBbIX 3aJaHuil Hay4HOIIOMYJ/ISIpH

coJiep>KaHusi, CIipaBOYHbIe MaTepUasbl, pecypchbl ceTu VIHTepHeT, BiafieT
TeKcTa, npeobpa3oBaHusi UHGOPMALK U3 OFZHOW 3HAKOBOU CHCTEMBI B P

1.18

co3faBaTh COOCTBEHHbIe KpaTKHe TMUCbMEHHbIe W YCTHBbIE COOOIeHHs
vHpopMay (HU3NUECKOTO COJIepXKaHUsl, B TOM 4WC/Ie MyOIudHO [
pe3yJsibTaTaXx TPOEKTOB WM yueOHBIX WCCAeOBaHWiA, MPU 3TOM TPaMO
TIOHSATUIHBIN arnapaT Kypca (py3MKd, COTTPOBOKAATh BHICTYII/IEHHE Tpe3e

1.19

TIPY  BBITIOJIHEHWM Y4eOHBbIX TPOEKTOB W WCC/eOBaHUN pacripesiesist
COOTBETCTBUM C TOCTaBJeHHbIMU 3a/ladyaMy, C/IeJUTh 3a BBINIOJHEHHE
OLleHMBaThb COOCTBEHHBIM BK/IaJ, B /IeATENBHOCTb TPYIIbl, BBI
B3aMMO/IeMCTBHE, YUUTHIBAsi MHEHHE OKPY KaroLX

8 K/IACC

Ko nposepsiemoro
pe3yJjbTarTa

IIpoBepsiemble MIpeJMeTHbIE pe3y/IbTaThl 0CBOEHHs 0CHOBHO 00pa3oBa
OCHOBHOTO 0011[ero 00pa3oBaHuA

1.1

HCII0/Ib30BAaTh ITOHATHUA




1.2

pa3/ivyaTth SIBJEHUs TI0 OTMMCAHWI0 WX XapaKTepHBIX CBOWCTB U Ha OCHOB
JaHHOe (hr3ruecKoe siBJieHUe

1.3

pacrio3HaBaTh TMpOsIB/IeHMe M3yUeHHbIX (PU3NUECKUX SIBJIBHUH B OKpY.
¢usnyeckue sB/eHUS B TIPUPOJe, MPU 5TOM MepeBOJUTh MPaKTHUUECKYHO
CyllleCTBeHHbIe CBOMCTBA (MPU3HAKN) (PU3NUECKUX SIB/I€HUI

1.4

OTMChIBaTh W3yUeHHbIe CBOMCTBA Tel W (hHU3WYeCKue sIB/IeHUs], HUCII0Jb3y
OTMCaHWU TIPaBU/IbHO TPAKTOBaTh (PU3MUECKUI CMBIC] UCIIOJIB3yeMbIX BeJl
(r3MuecKMX BeIMUMH, HaXOAWUTb (OPMYJIbl, CBS3bIBAIOIIME [aHHYIO U3
BeJIMYMHAMH, CTPOUTH FPAQUKN U3yUeHHbIX 3aBUCUMOCTel (pr3UUeCcKUx Bes

1.5

XapaKTepu30BaTh CBOMCTBA Tesl, (U3UUECKHe SIBJIEHUS U TPOLIeCCHI, UCTIO
3TOM ZIaBaTh CJI0BECHYIO (hOPMY/IMPOBKY 3aKOHA M 3alMChIBATh €r0 MaTeMar

1.6

00BSICHATL (pU3MUECKHe TIPOIleCChl M CBOWMCTBA Tesl, B TOM YWCTe W B K

OpHEHTUPOBAaHHOTO XapaKTepa: BbISB/SATh NMPUUMHHO-C/Ie/ICTBEHHbIE CBSI3H,
JIOTMYECKUX I1aroB € MOMOIIIbI0 1 — 2 M3y4yeHHBbIX CBOMCTBA (hH3UUECKUX SIB
3aKOHOMEPHOCTHU

1.7

pellaTh pacyéTHbIe 3a7lauM B 2 — 3 [IelCTBUS, UCO/b3Ysl 3aKOHBI U (hopMy
BeJIMUMHBI: Ha OCHOBe aHajau3a YC/IOBUS 3a/lauM 3alMCbiBaTh KpaTKOe Y
JAHHBIX JJIs1 PelleHus 3a7laud, BLIOUPaTh 3aKOHBI M (OPMYJIbI, HEOOXO MM
pacuéThbl ¥ CPaBHMBATh [10JyueHHOe 3HaueHHe (Pr31YeCcKOl BeJIMUKHbI C U3B

1.8

pacro3HaBaTh TPOO/IeMBbl, KOTOpble MOKHO PeIlUTb TpPU TIOMOIIM ¢H

oMuCaHWe MCC/Ie[lOBaHUsl, Bble/sTh IMpOBepsieMoe MpeAroioKeHue, oLle
TIpOBe/IeHUs1 UCCJIe[IOBAHNS, [ie/laTh BbIBO/bI

1.9

TMPOBOAUTL OIIBITHI IO Ha6J'II-O'E[6HI/II-O Cl)I/IBI/IIJECKI/IX SIBJIGHUI WU Cl)I/I3I/I‘-IECKI/I

rpoBepsieMbIe TIpeAIT0J/I0KEHNS, CO6I/IpaTB YCTaHOBKY U3 TPEAI0OKEHHOT' O
OIIbITAd U Cl)OpMy'JII/IpOBaTL BbIBO/IbI

1.10

BBITOJTHATE TIPSIMbIe W3MEPEHHs] C HCII0/Ib30BaHWEM AaHATIOTOBBIX IPUO
BeJIMYMH, CDABHUBATH Pe3y/IbTaThl U3MEPEeHHUM C YUETOM 3a/[aHHOU abCOTIOT

1.11

MMpOBOAWUTL HCC/I€AO0BdAHME 3dBHUCHUMOCTHU O'Z[HOIZ d)I/I3I/IquK0ﬁ BeJIMUMHBI
TMPpAMBIX H3MepeHHﬁ: MJ1IaHKUPOBATH UCC/I€A0BAHUE, COGHPaTB YCTaHOBKY H
npeaj0’keHHOMY I1/1aHY, Cl)I/IKCI/IpOBaTb Pe3y/bTaThl HOHYHEHHOﬁ 3dBHCHMO
Ae/1IaTb BBIBOJBI I10 pe3yJ/ibTaTdM UCC/Ie40BAHUA

1.12

MPOBOAUTh KOCBEHHble UW3MepeHusi (U3NUYeCKUX BeJUUMH: TIJIaHUD
5KCIIepUMEHTA/IbHYI0 YCTAaHOBKY, C/ie[lys TIPe/IJIO)KeHHOW UHCTPYKLWH, U BbI

1.13

CO6III-O,E[EIT]: IMpaBWJ/ia TEXHHUKHU 0e30I1acHOCTH npu pa60Te C J'Ia60paTOpHLIM 0}

1.14

XdpaKTepHu30BaTb TIPUHLIMUIIbLI ,E[QﬁCTBI/IH H3yUeHHBIX HpI/I60pOB U TexHuuyec
OIMMCaHWdA, HUCII0/Ib3ysd 3HdAHHA O CBOMCTBAX q)HBquCKI/IX SIBJIEHUI
3dKOHOMEPHOCTH




1.15

pacrio3HaBaTh MPOCThIe TEXHUYECKHe YCTPOMCTBA U M3MepHUTe/ibHbIe MPUbo
PUCYHKaM, COCTaBJIATb CXEMbI 3/IEKTPUUECKUX Liefleid C 1oc/ie0BaTe/IbHbIM
3JIeMEeHTOB, pa3/ikyasi yC/I0BHbIe 0003HaUeHUsI 37IeMEeHTOB JIeKTPUUYECKUX 1]

1.16

MPUBOJUTEL NIpHMepHhI (HaX0AWTh MH(OPMALMIO O MpUMepax) MpakTUYecKo
3HaHWN B TIOBCEJHEBHOW >KM3HMU [Jisi obecreueHusi 0e30MacHOCTH TIpH
TEeXHUUYECKUMHU YCTPOWMCTBaMH, COXPaHeHUsl 3710pPOBbsi U COO/IO/IeHNsT HOP
OKpY’Karollleu cpefie

1.17

OCYILIeCTBJISATh TIOUCK MH(bOpMaru (Gpu3nueckoro cozepkaHust B cetd Vu
3HAaHWM U MyTEM CPABHEHUS AOTIOJHUTENIbHBIX WCTOYHHMKOB BBIENSATH U
TTPOTHBOPEUNBOM WJTH MOKET OBITH HeZIOCTOBEPHOM

1.18

WCTOb30BaTh TIPU BBLITIOJTHEHWUM YUeOHBIX 3a/laHUM  HayYHO-TIOMYJISPH
CoZlep>KaHusl, CIpPABOUHbIE MaTepuasibl, peCcypchl ceTd VIHTepHeT; BafeThb
TeKCTa, Tipeobpa3oBaHus MHGOPMAIMK U3 OJHOM 3HAKOBOW CHCTEMBI B IPYT

1.19

co3/laBaTh COOCTBEHHbIe THMChbMEHHble U KpaTKHe YCTHble COOOIeH:
HECKOJIbKUX HMCTOYHUKOB (DM3UYEeCKOTO COJiepyKaHHsl, B TOM uucie Ty6su
MPOEKTHON WM HWCC/Ie[oBaTe/IbCKOM JIeSTeTbHOCTA, TIPU 3TOM Tpamo
TIOHSTUMHBIN annapaT Kypca (M3MKU, COTIPOBOK/ATb BBICTYIL/IEHUE [TPE3eHT

1.20

TP BBITIOJTHEHUY YueOHBIX TIPOEKTOB U MICCIeA0BaHNN (U3UYeCKHX MpoLiec
B TpyIIle B COOTBETCTBHMM C IIOCTaB/eHHbIMHU 3a/lauyaMu, CIeJUTb 3a Bbl
KOPPEKTHPOBATh €ro, afleKBaTHO OLIeHMBATh COOCTBEHHBIN BKJIAZ B [iesiTe
KOMMYHUKaTUBHOE B3aUMO/|eMCTBHeE, MTPOSIBJISIE FTOTOBHOCTD pa3pellaTh KOH

9 K/IACC

Kop nnpoBepsiemoro

IIpoBepsiemble IIpeMeTHBIE Pe3y/IbTaThl 0CBOEHHsI 0CHOBHOM 00pa3o

pe3y/bTarTa OCHOBHOTO 00111ero 00pa3oBaHusi
1.1 VICTI0/Tb30BaTh U3yUeHHbIe MTOHATUS
12 pas3/nnyath SIBJIE€HUs 110 OMMCAHUI0 MX XapaKTepHBIX CBOWCTB U Ha OCHO
' JlaHHOe (PU3MYeCKOe SBJIeHHe
pacro3HaBaTh NPOSIBJIEHWE HU3yUeHHBIX (U3NUeCKUX SIBJIEHUM B OKpY
1.3 (r3nuecKre sB/IeHUS] B MPUPOZE, NPU 3TOM IepPeBOUThL MPaKTUUeCKy
CylL[eCTBEHHbIe CBOMCTBA (IIPU3HAKYN) (PU3NUYECKUX SIBJIEHUMN
OIKMCBIBATh U3yUeHHbIe CBOMCTBA Tel U (pU3NUecKue sIB/IeHUs], UCIIO0/Ib3
14 ONMCaHWM TIPaBUBHO TPAKTOBaTh (PU3MUYECKU CMBICT HCIOIb3yeM

eIUHULIbI (PU3UUeCKUX BeJTMUWH, HAXOJUTb (OPMYJIbI, CBSI3bIBAIOILME /A
JIPYTUMH BeJIMUMHAMU, CTPOUTh IPa(UKA U3yUeHHbIX 3aBUCUMOCTel (hu3




1.5

XapaKTepu30BaTh CBOMCTBA TeJl, U3NYeCcKUe SIBJIEHUS U MPOLIeCChl, UCTT
5TOM /laBaTh CJIOBECHYIO (DOPMY/IMPOBKY 3aKOHA U 3aMKChIBaTh €ro Mare

1.6

00BSACHATH (Pri3MUeCKre TIPOLIeCChl M CBOMCTBA Tesl, B TOM UHMC/e U B
OPUEHTUPOBAHHOI'O XapaKTepa: BbIAB/IATh [IPUUYMHHO-C/IeCTBEHHbIE CBS
3 IOTMYeCKUX I11aroB C MOMOLIbI0 2 — 3 U3yUYeHHbIX CBOMCTBA (hH3UUeCKH
VI 3aKOHOMEPHOCTH

1.7

pelliaTh pacuéTHble 33/auM (Omuparolyecs Ha cucTemMy U3 2 — 3 ypa

(hopmyJibl, CBs3bIBarOIMe (pU3NUECKHe BeTMUMHBI: Ha OCHOBE aHau3
KpaTKoe YCJI0BUe, BBISB/SATh HEJOCTAIOIHe WM W30bITOUHbIE /JaHHbIE,
HeoOX0[uMbIe /IJIs pellleHus], POBO/IUTh PACUEThI U OL€EHUBATh PeasiuCT
(bu3nueckoi BeTMUUHbI

1.8

pacrio3HaBaTh TIPOOJIEMBI, KOTOpble MOXXHO PEILIUTh TIPU TOMOIIM (u
OIMCaHWe KCC/IelOBaHNs, BbIJE/IATh IpOBepsieMoe IpeArIo/IoXKeHue, OLf
TIPOBe/IeHNs] UCCIIe/IOBaHNs, Jle/laTh BbIBO/Ibl, THTEPIIPeTUPOBATh Pe3y/IbTa

1.9

MPOBOJUTh OMBITHI [0 HAO/IOIEHNI0 (U3NYeCKUX SIBJIEHUH WU
CaMOCTOsITe/IbHO COOMpPAaTh YCTaHOBKY M3 U30BITOYHOTO Habopa 060pyzo
ero pe3ysbTarhl, HOPMYIMPOBATEH BLIBO/IBI

1.10

MIPOBOZAUTE TPYU HEOOXOAMMOCTH CEPHI0 TIPSIMBIX U3MepeHHH, Orpe/essist
BeIMurHbl ((POKYyCHOe paccTosiHve cobOuparoreil JiMH3bI), 000CHOBLIBA
(u3mMepHTeTBHOTO TPUOOpa)

1.11

MpOBOAWTL MCC/I€OBAHHE 3aBHCUMOCTEN Cl)I/I3I/ILIECKI/IX BeJ/IMUMH C UCIIOJI
MJIaHUPOBATh HCC/I€40BdHHE, CAMOCTOSATE/IBHO CO6I/IpaTI: YCTAaHOBK
HOHYHEHHOﬁ 3aBHUCHMOCTHU (1)I/IBI/III€CKI/IX Be/IMYMH B BH/E Ta6J'II/II_H/I
pe3y/ibTaTaM HUCC/1eJ0BAHNA

1.12

MMpOBOAWUTL KOCBEHHbLIE H3MEPEHUA d)HBI/IIJECKI/IX Be/IMUMH: IIJIaHHU
SKCIIEpUMEHTA/IBHYHO YCTdHOBKY W BBITIIO/IHATE HW3MEpEHUdA, Clieayd
BbIUYHUC/IATE 3HAYEHHWE BE/IMUMHBI W aHA/IM3UPOBATH II0/IyYE€HHbIE Dpe
TOrpenHoCcTU I/IBMepeHI/II‘;I

1.13

co0uTro1aTh TIPaBU/Ia TEXHUKU 0e30T1acCHOCTH TIpU paboTe C 1abopaTopHEI

1.14

pa3/iMuaTb OCHOBHbLIE€ TIPU3HAKW HN3YUYE€HHbIX (1)I/IBI/I‘JECKI/IX MO,Z[e]IeI\/‘II Ma
TBép,E[OE TeJIo, TOUEUHBIM MCTOUHHK CBeT4d, JIy4, TOHKdsA JIMH3a, IIJIdHETd
MOZeJ/Ib aTOMHOT'O Apa

1.15

XapaKTepr30BaTh MPUHLIUIIBI AeHCTBUSI W3yUeHHBIX NMPUOOPOB M TeXHU
VX OIMCAHUs, WCIIOJb3ysl 3HAHWS O CBOMCTBaX (DM3MUECKUX SIBIEHUM
3aKOHOMEPHOCTU

1.16

HCI10JIb30BATh CXEMblI U CX€MdTUUHbIE DUCYHKHW HM3yUE€HHBIX T€XHHUUYECK

HpI/I60pOB N TEXHOJ/IOTMYECKHX IIpOLeCCOB IIpHU PpelIeHUH yqe6Ho—npa




CXeMbI ZIJis1 TIOCTPOeHHs1 n300paXkeHUH B TIJIOCKOM 3epKaJjie U coOuparoliie

1.17

MPUBOAUTL TpPUMepbl (HaxoAWTb HWHGOpPMALMI0O O T[puMepax) II
¢u3nuecknx 3HaHWM B TIOBCeJHEBHOW >XM3HU [yis obecrieueHus: 6Oe3
npubopaMM U TeXHHUUECKHMMH yCTPOWCTBAMH, COXPaHEHWs 3710p
5K0JIOTMUeCKOro MOBeJleHHs] B OKpY Karolliell cpefie

1.18

OCYILIeCTB/ISAITh TOWMCK WHGOpMaLMu (PU3NYEeCKOro COJlep)KaHusl B Ce
¢hopMynupysi TIOMCKOBBIM 3ampoCc, HaxOAUTb IyTU OMpeze/eHus
vHbOpMaLM Ha OCHOBE UMEIOLLMXCSl 3HAaHUW U [OTIO0/THUTE/IbHBIX UCTOY

1.19

WCTIOIb30BaTh TIPU BBITIOJTHEHUM Y4eOHBIX 3a/laHUN HAyUYHO-TIOMYJISIP
CoZlep>kaHusi, CTIpaBOUHbIe MaTepuasbl, peCypchl ceTd VIHTepHeT; ByiaZieT
TeKCTa, Tipeobpa3oBaHus MH(OPMAI[UK U3 OTHOM 3HAKOBOW CUCTEMBI B [

1.20

co3/1aBaTh COOCTBEHHbIe TTMCbMEHHBbIe W YCTHBIE COOOIEeHUS Ha OCHOB
WCTOYHUKOB (PU3NUECKOTO COJiep>KaHus, MyO/IMUHO TMpe/CTaB/IsATh
WCCreOBaTe/IbCKOM  [1eSITe/IbHOCTU, TPU 3TOM TIPAMOTHO UCIIO/Ib30
amnmapar u3y4yaeMoro paszena (U3MKU M COIMpPOBOXKAATh BBLICTYILIE
0CcoOeHHOCTeN ayIUTOPUU CBEPCTHUKOB

1.21

MPU  BBIMOJIHEHUM Y4YeOHbIX TIPOEKTOB UM WCC/Ie[OBAaHUMN (u3ruec
00513aHHOCTH B TPyIIIe B COOTBETCTBUM C TIOCTAB/IEHHBIMM 33/lauaMHU, C
JeMCTBUN M KOPPEKTUPOBATh €r0, aJleKBaTHO OllEHWBAaThb COOCTBEHHBIM
BbICTpauBaTh KOMMYHHUKaTUBHOE B3aUMO/IeCTBUE, MPOSIB/ISiS TOTOBHOCT




ITPOBEPAEMBIE 3J/IEMEHTBI COAEPKAHUA

7 KIIACC
Kopg, Kopg,
ITpoBepsiemble 3/1eMeHTbI COAeP)KaHUA
pasjena 3/IeMeHTa
®U3UKA U EE POJIb B IIO3HAHUN OKPYXXAOILEI'O MMPA

11 ®u3uKa — HaykKa O Tipupoge. fABieHusi NpUpoAbl. PU3NYECKU
TeIJIOBbIe, 3/IeKTPUUeCKre, MarHUTHbIe, CBETOBbIE, 3ByKOBbIE

1 dusnyeckre BeqWUMHbL. V3MmepeHue (U3NUECKUX BeIUUU
[TorperrHocTh 3MepeHui. MexxayHapoiHasi CUCTeMa e/IMHUL]
EcTecTBeHHOHayuHBI MeTO/ TIO3HAHUS: HaOJIIO/leHHe, T0CTa

1.3 BbI/IBWDKEHHE THUIIOTe3, SKCIePHMEHT T0 TMpPOBEpPKe THMIIOoTe3,

1 ABJICHUS

1.4 Onucanue Gpu3NuecKux siIBJIeHUH C MOMOILBI0 Mo/jeiei
[TpakTryeckue pabOTHI:
#H#HPar###l13MepeHune pacCTOSHUM.

15 #iHPar###l13mMeperre 00bEMa KUAKOCTH U TBEPJOTO Tea.
#H##Par###0OnpeiesieHre pa3MepOB MaslbIX TeJl.
#H##Par###l13MepeHre TeMmneparypbl IPU ITOMOIIU KUIKOCTHO
TeMIlepaTyphbl

I[TEPBOHAYAJIBHBIE CBEJAEHWA O CTPOEHVU BEIIIECTBA

21 #H##Par###CTpoeHUe BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mep
JMCKpeTHOe CTpOeHue BelllecTBa

29 ###Par### [|BrokeHre yacTul BeljecTBa. CBsI3b CKOPOCTHU JIBMXKE
bpoyHoBckoe fBKeHue, [updysus

2.3 B3anMozieiicTBre yacTUI] BelljeCTBa: TPUTSDKeHUe U OTTaTKUBaHU

) #H##Par### ArperaTHble COCTOSIHUSI BeLeCTBA: CTPOEHHEe Ta30

2.4 (kpucTanMueckux) Tes. B3auMOCBs3b MeXAy CBONMCTBaMU Bell]
COCTOSTHUSIX YU UX aTOMHO-MOJIEKYJIIPHBIM CTPOE€HHEM

2.5 Oco06eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI
[TpakTrUyeckue pabOTHI:

26 ###Par###0Ol1leHKa AruaMeTpa aToMa MeTO/IoM PSiIoB (C MCII0J/b30

##H##Par###OIBITHI TI0 HAa0JTIO/IEHUIO TETVIOBOTO PacCIIUpPeHUs ra30
###HPar###O1bITh IO 06HAPYKEHUIO IeWCTBHUS CHUT MOJIEKY/ISIPHO




JBVDKEHUE Y B3AMMOJEVICTBUE TEJ

3.1 MexaHnnueckoe BrykeHre. PaBHOMepHOe 1 HepaBHOMEpHOe [1BU
39 ###Par###Cropocts. CpefiHsAs CKOPOCTh IPU HepaBHOMEPHOM
' BPEMEHM [IBYKEHUS]
33 fIBnenve nHepLyy. 3aKOH MHepLMU. B3aumogerncTBure Tes Kak rp
' JIBIDKeHMs Tesl. Macca Kak Mepa UHEpTHOCTH TeJla
3.4 ###Par###lnotHocTs BewjecTBa. CBsA3b IUIOTHOCTA C KOJMye
' 06bEMa BelecTsa
3.5 Cua KaK xapakTepyuCTHKa B3aMMO/IeHCTBUS Tell
3.6 Cwuia ynipyrocTtu v 3akoH ['yka. Vi3MepeHure CUiibI C TIOMOLLBIO 1
3.7 #H##Par###SBIeHre TAroTeHUsa U cuia TsokecTtd. Cuma TSKeCTU
) Tes1a. HeBecoMoCTh
3.8 Cuna TpeHusi. TpeHue CKOJIbXXeHUsI U TpeHUe MOoKos1. TpeHure B mp
3.9 ###H#Par###CroxxeHre CWI, HalpaB/IeHHbIX 110 OJHOW NpsiMoU. PaB
[TpakTrueckue paboThI:
OmnpefeneHre CKOPOCTM PaBHOMEDHOIO [iBIDKeHUs (L1apy
3JIEKTPUUECKOTO aBTOMOOW/ISI U Tak fJasnee). OmnpezieneHue cpe
3.10 OpycKa WM IIapvKa 0 HAKJIOHHOW TuiockocTd. OripefeneHue
OnbIThl, [1€MOHCTPUPYIOLIME 3aBUCUMOCTb pacTsDKeHus (e
TIPUIO’KEHHOU CUJ/Ibl. ONBITHI, e MOHCTPUPYIOLIE 3aBUCUMOCTh
Beca TeJsla M XapakTepa COINPUKACAIOLMXCs [IOBePXHOCTeN
311 dusnueckue sIBJeHUS B NIPUPOJe: PUMepbl IBKEHHS C Pa3/MuH
' HE)XMBOW NIPUPOJIe, 1eMCTBYE CUMbI TPEHKS B IPUPOJE Y TEXHUKE
3.12 TexHuUecKre yCTpONCTBA: JUHAMOMETP, MOJIINITHUKA

TIABJIEHUE TBEPBIX TEJ, )KUJKOCTEN 1 TA30B

4.1 [aBnenue tBEporo Tesa. CrocoObl yMeHbIIeHUs U yBeJTUUeHUst
4.2 HaBnenue ra3a. 3aBUCUMOCTD JjaBJIeHUs ra3a oT 06bEMa, TeMIiepa
43 [lepesaua paBneHvsi TBEPABIMU TelaMM, >KUIKOCTIMH U
' [THeBMaTMUeCcKUe MallHbI
44 3aBUCUMOCTb ~ [JaBJIEHWSI  JKUJKOCTM OT TaybuHbl. ['up
' Coobmiaroryecst cocyzibl. I'uapaBinuyeckre MeXaHU3MbI
ATtMocdepa 3emnr U arMocdepHoe faByieHue. [lpuumHbl C
4.5 o60os0uku 3emd. OnbiT Toppryesuid. 3aBUCUMOCTb aTMOC(HepHO
YPOBHEM MOPSI
4.6 W3mepenue atMochepHOro AapieHust. [Ipubops! Ayt u3MepeHust




4.7

[JeiicTBUe >XUAKOCTH U rasa Ha MOrPY)XKEHHOe B HUX Teso. Bbr
cuia. 3aKkoH Apxumena

4.8

IlnaBanue tes1. BosgyxorniaBaHue

4.9

[TpakTHUeckure pabOTHI:

VccemoBanre 3aBUCMMOCTH Beca Tejia B BOJle OT 00bEMa Torp
Tena. Oripezie/ieHre BbITaJKUBalOlel CWIbI, JAeMCTBYHOIIeH
KUAKOCTb. [IpoBepka HE3aBUCHMOCTU BBITAJKWBAOILEH CUIBI,
JKUAKOCTH, OT Macchl Tena. OMbIThL, J€MOHCTPUPYIOIIME 3aB
CHJIBI, IEMCTBYIOIIEH Ha TeJlo B XKUJKOCTH, OT 00bEMa MOTPYKEH
Y OT IUIOTHOCTU >XUAKOCTU. KoHCTpyrpoBaHWe apeomeTpa WU
oripeziesieHue eé rpy3ornogbEMHOCTU

4.10

dusnueckue sBEHUS B TPUPOJIE: BIMSHUE aTMOCGHEPHOro /IaB
TIIaBaHUe pPbI0

4.11

TexHUueCcKHWe  yYCTPOWCTBA:  COOOIIAIOIIUECS]  COCY[IBI,
T'U/IpaBIMUeCKUI Mpecc, MaHOMeTp, 6apoMeTp, BLICOTOMEp, MOPIII

PABOTA, MOIIIHOCTDB, DHEPI'MI

5.1 Mexanuueckasi pabora
5.2 MexaHuyeckast MOLLJHOCTb
5.3 ITpocThie MeXaHU3MBI: pblyar, 610K, HaKJIOHHAs TIOCKOCTh. [TpaB
5.4 [TpuMeHeHMe TIpaBX/Ia PaBHOBECHs pblyara K 010Ky
e «3070TOe TpaBUIO» MexaHuKu. Ko3dduimeHT nosesHoro geiic
' MeXaHU3MbI B ObITY U TEXHUKE
5.6 [ToTeH1ManbHasi SHEPryUy Tesa, MOJHSATOrO Haf, 3eMJIén
5.7 Kunertuueckast sHeprus
5.8 [TonHas mexaHuueckasi 3Heprusi. 3aKOH U3MeHeHUs! U COXPaHeHUs
[MTpakTrueckue paboTHI:
=9 ###Par###0Onpenenienie  pabOThl CUBI TPEHUS] TPU PAaBHOM
’ TOPU30HTA/ILHOM TOBepXHOCTU. M cciefjoBaHue yC/IOBUM paBH
KIIZl HaknoHHOM T10cKoCTU. V3yueHre 3aKOHa COXpaHeHUsT Mex
5.10 dusnyeckue sBjIeHYs B IIPUPOJe: Pblyary B Tejle yesoBeKa
£ 11 TexHWuyecKkue yCTPOMCTBA: pblyar, IOABWKHBI U HEMNO/B

IJIOCKOCTBD, IIPOCThI€ ME€XdHHU3MbI B 6bITy

8 KV/IACC



Kopg Kopg,
IIpoBepsiemble 3/1eMeHTbI COieP)KaHUSA
pa3pena 3/IeMeHTa
6 TEIVIOBBIE ABJIEHUA
OCHOBHBIE MOJIO’KEHUS MOJIEKY/ISIPHO-KUHETUUECKOW TeOPUH C
6.1 pa3mepsbl MOJIEKY/I. OnbITHI, TOATBepsKaroLue
MOJIEKY/IIPHOKUHETUUeCKOW TeOpUM
6.2 Mogenu TBEPAOro, KUAKOTO M ra3o000pa3HOr0 COCTOSTHUM Be
' amop(Hsle Tesa
6.3 OObsicHeHHe CBOWMCTB Ta30B, >KUAKOCTEM U TBEPABIX Te
' MOJIEKY/IIPHOKUHETUUeCKOW TeOpUM
6.4 CMmauviBaHUe U KallU/UISIpHBIE SIBJIEHUS
6.5 TerioBoe pacivpeHye U ckaTue
6.6 Temnepartypa. CB3b TeMnepaTypbl CO CKOPOCTBIO TEIJIOBOTO [
6.7 BHyTpeHHsis 3Heprusi. CriocoObl W3MEHEHHs] BHYTPEHHEH 3
. coBeplIeHHe paboThl
6.8 Buzbl Teruionepesaun: TeryionpoBOAHOCTb, KOHBEKLINS, U3/Tyue
6.9 KosmyecTBo TerioTsl. Y jesibHasi TEIVIOEMKOCTh BellleCTBa
6.10 TeryiooOMeH | TeTJIOBOe paBHOBecHe. YpaBHEHHE TeIJIOBOro 0
6.11 [1naBseHne ¥ oTBepeBaHHe KPUCTA/I/TMUECKUX BelleCTB. Y e/b
6.1 [Tapoobpa3zoBanne u KoHfeHcarus. Vicrmapenwe. Kure
’ rapooOpa3oBaHusl. 3aBUCUMOCTh TeMIIepaTyphbl KUITEHUS OT aTM
6.13 BnaxHocTh BO3ayXa
6.14 OHeprus TOI/IMBa. Y ie/IbHas TeruioTa CropaHus
6.15 [TpuHLMIEI  paboThl TeroBbIX aApuratesneid KII TeruioB
’ JIBUTaTe/M U 3all{iTa OKpY>Karolllel cpe/ibl
6.16 3aKOH COXpaHeHUs U MpeBpallieHHs SHepruu B TeIUIOBbIX IPOLie
6.17 [TpakTHUeckure pabOTHI:
###Par###OnbITEI 10 0OHAPY>KEHUIO IeHCTBUSI CHUJT MOJIEKYJISID
###Par###OIbIThI 110 BbIPAIL[MBAHUIO KPHCTA//IOB ITOBapEeHHOM
###Par###ONBITEI TI0 HAaOJTFOZEHUIO TEIJIOBOTO PaCIIUPEHUs T
Tes.
#i#HPar###OnpegesieHre JaB/ieHUs BO3yxa B Oa/lsloHe MITpUIIA.
HH##Par###ONBITI, 1eMOHCTPUPYIOLMEe 3aBUCUMOCTh [laBjieHU
HarpeBaHMs WU OXJIaK/eHHS.




###Par###IpoBepka TUMNOTe3bl JUHEWHOW 3aBUCUMOCTH [IJTH
TePMOMeTpUUYeCKol TpyOKe OT TeMIiepaTyphl.
#i#Par#t#HaOmoneHne  M3MeHeHWss  BHYTDPEHHeM  SHepr
Teruionepejauy ¥ paboThl BHELITHUX CHJL.
#iHPar###liccneiopanre SIBJIeHWs] TeIJIooOOMeHa MpH CMEIIHB
BO/IbL.

###Par###ONpejesieHre KO/IMUeCTBA TeIIOThI, IOJYYEeHHOI'O
HarpeTbIM MeTa/UIMueCKUM LIWIUHPOM.
#iHPar###0rnpesiesieHre ye/bHOU TeTJIOEMKOCTU BellleCTBa.
#H##Par###ccneoBanre nporjecca ucrapeHus.
#iHPar###0OnpeiesieHrie OTHOCUTE/IbHOM BIa)KHOCTH BO3/yXa.

#iHHPar###0npeiesieHre ye/bHOW TETIOTHI M/1aB/IeHUS JbJa.

dusnueckue sBJIeHUS B npupozje: IOBEPXHOCTHOE HaTsKeHHe

6.18 NpypoJie, KPUCTa//Ibl B Tpupofe, usnydyeHnue CoHL@, 3ame
Opu3bl; oOpa3oBaHMe pOChl, TyMaHa, MHesl, CHera.
TexHWyecKue  yCTPOWCTBA:  KalWUIApbl, IPUMeEpPbl  MC
6.19 JKUJKOCTHBIM TepMOMeTp, JaTuuK TeMIlepaTrypbl, TepMOC, C

TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOuHa, JBUTaTe/b BHYTP

SJIEKTPMYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexkTpusauyd Tesl. /IBa pozia 3/1IeKTpUYECKUX 3apsAJ0B

75 BsaumogeiicTBre 3apspbkeHHbIX Tesl. 3akoH KysoHa (3aBUCUM
' 3apsDKeHHBIX TeJl OT Be/TMUMHBI 3apsiIoB U PaCCTOSTHUSI MEXKY TeJl

73 OnekTpuueckoe roJjie. HanpsykEHHOCTb 3/1eKTPUUYECKOro I10J1
' 37IeKTPUUECKUX M0J1eM (Ha KaUeCTBEHHOM YPOBHE)

74 Hocutenn »snekTpuueckyx 3apsoB. OJIeMEHTapHBIM 3JIEKTD
‘ atoma. [IpOBOAHUKY U AN3/IEKTPUKH

7.5 3aKOH COXpaHeHHs 3JIeKTPUYEeCKOro 3apsija

76 ONIeKTPUUYEeCKUd TOK. YCJIOBHS CYILleCTBOBAaHUSI 3JIeKTpUY
' TOCTOSIHHOT'O TOKa

7 [elicTBYS 371eKTPUUECKOro TOKa (TeryioBoe, XMMHUYeCKOe, MarH
' B JKUJKOCTSIX U razax

7.8 OJiekTpuyeckas 1ernb. Crjia ToKa. DNeKTpUUeCKoe HarpssKeHue

7.9 CorpoTyBieHHe TIPOBOJAHUKA. Y IeJIbHOe CONPOTHUBIIEHME BelLeC

7.10 3akoH Oma Aij1s1 yyacTKa Lenu




7.11

HOCHEAOBHTEHBHOE U I1apaJ/ijie/ibHOe coejiHeHHe IIPOBOJHHUKOB

7.12 PaboTa 1 MOIITHOCTb 3/IEKTpUUECcKOro Toka. 3akoH [xoys — Jle

713 OyieKTpuueckre Lenu W TIOTPeOWTeNnn 3IeKTPUUecKord 3H
' 3aMbIKaHMe

7.14 [TocTosiHHBIE MarHUTHI. B3anmo/ielicTBre MOCTOSTHHBIX MarHUTO

7.15 MaruuTtHoe roJie. MarHuTHoOe 1oJie 3eMJId U ero 3HaueHue JJ1st

716 OmneiT Opcresa. MarHuTHoe 11071e 3/1eKTpAYeckoro Toxka. [Ipyum
’ TeXHUKe

717 [lericTBHe MarHMTHOTIO I0JI Ha NTPOBOJHUK C TOKOM. OJEeKTPOJ,
' Vcrnosib30BaHye 3/1eKTpojBUraTesiel B TeXHUUeCKUX yCTPOKCTB

7.18 OnbiTel Papages. IBeHre 3/1eKTPOMarHUTHOM UHAYKLMK. [Ipa

719 OnekrporeHeparop. CriocoObl TOMYYEeHUS] 3/EKTPUUECKOU 3H
' BO300HOB/ISIEMBIX UCTOYHUKAX YHEPIUU

7.20 [MpakTryeckue paboOThI:

OnbITHI M0 HAGTIO/IEHUIO 37IeKTPU3aLUU TeJsl MHAYKIMel U MpH C
VccnenoBanue [eHCTBUS 3/1EKTPUUECKOTO T10J151 HA POBOJHUKH
C6opka ¥ mpoBepKa paboThI 37IEKTPUUECKOM LIeTH TTOCTOSTHHOT'O
W3mepeHue U peryvupoBaHue CUIbI TOKA.

W3mepeHue U peryavupoBaHue HalpsyKeHUs.

WccnenoBanue 3aBUCMMOCTU CU/bI TOKA, WAYLIEro uepe3 pe
pesrcTopa U HarlpsDKeHUsl Ha pe3nucTope.

OnbIThI, EMOHCTPUPYIOLLME 3aBUCUMOCTD 3/IEKTPUYECKOro COIl
ero JVIVHBI, IUIOLA/IU TI0IIepeYHOro CeueHus U MaTepuyasa.
[IpoBepka mpaBW/ia CIOXKEHWS] HaNpsUKeHWM TpU T0C/e[0Ba
pesucropoB. IIpoBepka mnpaBwia [Jid CWIbl TOKa IIpU
pe3ucropoB. OrmpezeneHre paboOThl 3/IEKTPUUYECKOTO TOKa,
OrnipeziesieHrie MOLLHOCTH 3/IeEKTPUUECKOTO TOKa, BblJle/IsieMOM H
3aBMCUMMOCTH CWJ/Ibl TOKA, UAYILLEro yepes JIaMIIOUuKy, OT Harlpsi
KII[, HarpeBarens. VcciefoBaHre MarHUTHOTO B3auMOZENCT
W3yueHvie MarHWTHOIO I0J1S1 TIOCTOSIHHBIX MarHWTOB IPU UX O
VccnenoBanve [1eMCTBUSL  371€KTPUYECKOTO TOKAa HAa MarH
JIeMOHCTPUPYIOILe 3aBUCUMOCTb CUJIbI B3aUMOJENUCTBUSL KaTy
CW/Ibl TOKA W HarpaB/jeHWs TOKa B KaTyllke. V3yueHue fen
TIPOBO/JHUK C TOKOM. KOHCTpyHpoBaHue U h3ydeHue paboThl 371

KII[  snekrtpojBuratebHOW  yCTaHOBKUA. OMBITBI 1O




3/1eKTPOMAarHUTHOW HWHAYKLMU: HWCCAeloBaHUe W3MeHeHUM
VH/YKL[MOHHOT'O TOKa
du3nyeckre fIBJIeHUSI B TIPUPOJe: 3JIeKTpUYeCKue sBJIeHUs B
7.21 JKUBBIX OPraHM3MOB, MarHUTHOE T0Jie 3eMJIH, Iped MoJir0CoB,
JKU3HU Ha 3emJie, MOJISIPHOE CUSIHUe
TexHUUeCcKre YCTPOMCTBA: 5JIGKTPOCKOI, ammepMeTp, BOJI
799 3JIEKTPUUeCKOU SHepruuy, 3J1eKTPOOCBETUTE/TbHBIE np
' 3JIEKTPOTIPUOOpEI  (TIPUMeEpPBI),  /IEKTPUUYECKHe  TIPeIoXp
5JIEKTPOJBUraTe/b [IOCTOSTHHOTO TOKA, TeHepaTop MOCTOSIHHOTO
9 KJIACC
Kop, Kopn
[IpoBepsiemble 3/1eMEHThI COeP’KaHU
pasjena 3/1eMeHTa
8 MEXAHUWYECKUE ABJIEHUA
8.1 MexaHuyeckoe aBwkeHue. MarepuanbHas Touka. CrcTeMa OTCy¢
8.2 OTHOCUTE/IBHOCTh MEXaHUUECKOTO [JBUKEHUS
8.3 PaBHOMepHOe npsiMOJ/IMHEHOe ABVKeHNe
8.4 ###Par###HepaBHOMepHOe NpsiMO/IMHelHOe [BIKeHHe. CpegH
' TeJjia TIp¥ HepaBHOMEPHOM [IBKEHUU
8.5 YckopeHnue. PaBHOyCKOpeHHOe TIPSIMOJIMHEMHOE JBU)KeHHe
8.6 #i#Par###CBobogHOe mageHue. OnbIThl [amiies
8.7 ###Par###PaBHOMepHOe [B)KeHHe 10 OKpPYKHOCTU. [lepuro
) JIuHeliHas U yryioBasi CKOpocTU. LleHTpocTpeMUTe/IbHOE YCKOPEH
8.8 [TepBbiii 3akoH HbtoTOHA
8.9 Bropoti 3akoH HeroToHa
8.10 Tpetuii 3akoH HbtoTOHa
8.11 #H##Par###] [ pyHLUI CynIepriosuLiuu CUJ
8.12 Cwuna ynipyroctu. 3akoH I'yka
8.13 #H##Par###Cuna TpeHUs:: CWla TPEHUSI CKOJIb)KeHMs, Cuaa TP
' TpeHuUst
8.14 #H##Par##H#Cuia TsSOKeCTU U 3aKOH BCeMUPHOI0 TATOTeHUs. Y CKO
8.15 [ewxenve r1uiaHeT BOKpyr CosHua. [lepBas kocmuueckast
reperpysku




8.16 PaBHOBecre MaTepyanbHOM TOUKU. AGCOFOTHO TBEPZOE Teso
8.17 ###Par###PaBHoBecue TBEPAOro Teja C 3aKPerVIEHHOW OChIO
' LleHTp TsDKECTH
8.18 Nwmnysnbc Tena. UameHeHne uMnysbca. IMIyibC CUJTBI
8.19 3aKOH COXpaHeHUs: UMITyJ/IbCa
8.20 #H##Par#H#PeakTHBHOe JIBIDKEHHE
8.21 MexaHuueckasi paboTa ¥ MOIIJHOCTb
8.22 Pabora cun TsKecTH, ynpyrocty, TpeHusi. CBsi3b SHepruv 1 pabo
8.23 [ToreHLManbHas 3Heprus Tesa, MOJHATOrO HaJ TIOBEPXHOCTHIO 3
8.24 IToTeHnManbHast SHeprust CKaTou NPY>KUHbI
8.25 #iHPar###Kunetnueckas sHeprus. TeopeMa 0 KUHeTUYECKOW 5H
8.26 ####Par###3ak0oH COXpaHeHUs] MeXaHU4eCKOW SHeprun
[TpakTHueckue paboThI:
OmnpeneneHve cpeHel CKOPOCTU CKOJTbXeHUsI OpyCKa WU IBK
nockocTd. OnpeziesieHne yCKOPeHUs TeJla NPy PaBHOYCKOPeHH
TIJIOCKOCTH.
VccnenoBanve 3aBUCMMOCTUA IyTH OT BpPEMEHW NPU PaBHOY
HayajbHOW CKOPOCTH.
8.07 [TpoBepKa runoTe3bl: eC/iv NpY PaBHOYCKOPEeHHOM JIBI)KeHUU Oe
' OTHOCATCS KakK psiZi HEUéTHBIX YKCeI, TO COOTBETCTBYIOLL]
OJIJHAKOBBI.
VccnenoBanve 3aBUCMMOCTY CHJIbI TPEHUSI CKOJIBXKEHUS] OT CU
Omnpegenenve Ko3(d@uiieHTa TpeHUs CKoybKeHus. Ornpenen
OrnpeesieHrie paboOThI CUJTbI TPEHUSI TIPU PABHOMEPHOM JIBWKEH
noBepxHocTu. OmnpezeneHve paboOTbl  CUIBI  YIIPYTOCTH
WCII0/Tb30BaHUEM HETOIBM)KHOTO U TIOABWKHOTO OJIOKOB
8.28 @dusuueckue sB/IeHUS B NPUPOJe: MPUIMBBI U OT/INBBI, [IBU
' CUCTEMbI, peaKTUBHOE [IBU)KEeHUE >KHUBbIX OPraHU3MOB
8.29 TexHWuyecKue yCTPOMCTBA: CIUAOMETD, JAaTUMKU I10JI0XKEeHUs,

pakKeThl

MEXAHWYECKUE KOJIEFAHVA 11 BOJIHBI

KonebartensHoe ABID>KEeHHe. OCHOBHBIE XdPaAaKTEPUCTHUKHU KOJI

9.1
aMIUIMTy1a
9.0 MareMaThueCKUl U TNPY)KUHHBIM MasTHUKHU. [IpeBpailjeHre 3H
) JBYDKEHUH
9.3 3aryxaroliye Kosebanus. BeiHyKjeHHbIe KoebaHus. Pe3oHaHC




9.4

Mexannueckue BoiHbl. CBOMCTBa MexaHUUeCKUX BOJH. [Ipomon
LrHa BOMHBI U CKOPOCTb €€ pacrpocTpaHeHus. MexaHuueck
celicCMUUeCKre BOJTHbI

9.5

3ByK. I'POMKOCTB U BbICOTa 3ByKa. OTpa)keHue 3ByKa

9.6

WNHbpas3ByK 1 yabTpa3Byk

9.7

[TpakTrueckue paboThI:

OmnpeiesieHye YaCTOTHI U ITepUo/ia KoyiebaH! MaTeMaTHyecKoro
OrmpeiesieHrie YaCTOTHI U ITePH0/a KOieOaHWiA TIPYKUHHOTO MasiT
VccnemoBanyie 3aBUCUMOCTH Tiepuo/ia KoiebaHUl TOZBEIIeHHO
HuTH. VMccnenoBaHne 3aBUCUMOCTH TepUOZA KojeOaHU TIPyK
rpy3a. [IpoBepka He3aBHCHMOCTH TiepHofia KoyebaHWi rpya3a,
MacChbl I'py3a M )KECTKOCTH NPYKMHBL. V3MepeHne yCKOpeHHsl CBO

9.8

dusuyeckue sB/eHUSI B TPUPOJE: BOCIPUSITUE 3BYKOB
celicMUUeCKHe BOJIHBI, LIyHaMH, 9XO0

9.9

TexHUYeCKre yCTPOIMCTBA: 9XO0JIOT, UCIO/Ib30BaHKe YIbTPa3ByKa

SJIEKTPOMAT'HUTHOE I1OJIE 11 SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1 ONeKTpOMarH1uTHOe IoJie. J/IeKTpOMarHuTHble BOHbI. CBOMCTB
10.2 ITTkaa 5/1eKTpOMarHUTHBIX BOJIH
10.3 DJIeKTpOMarHuTHasi rnprupoza csera. CKOpocTh cBeTa. BosiHOBbIE
10 10.4 [TpakTrueckue paboThIL:
’ V3yueHre CBOMCTB 371€KTPOMAarHATHBIX BOJTH C TTOMOIIbI0 MOOHIT
10 dusnueckue siBJeHUs B MpUpo/ie: OG1ooruyeckoe JeicTBre BU/
. Yl PEHTTeHOBCKOI'O M3/TyueHUI
10.6 TexHUUeCcKre yCTPOMCTBA: UCIIOb30BaHNEe 3/IEKTPOMAarHUTHBIX B
11 CBETOBBIE ABJIEHUA
11.1 JlyueBas mogzesnb cBeta. ICTOUHMKY CBeTa
11.2 [TpsiMonMHelHOe pacripocTpaHeHue CBeTa
11.3 Otpaxenue cBeta. [1710cKoe 3epKaso. 3aKOH OTpakeHHsl CBeTa
11.4 [Tpenomnenue cBeta. 3aKOH rpesioMm/ieHys cBeta. [1osiHOe BHYTp
11.5 JIun3a. Xof nyyeil B TUH3€
11.6 Orntryeckast cucteMa (poToarnapaTa, MUKPOCKOTIa U TejlecKoria
11.7 I'na3 kak ontnyeckas cucrema. bmM30pyKoCTs U JaibHO30PKOCTh
118 Paznoxkenre Genoro cBera B criekTp. OmnbiTel HbtoTOHA. Crioske
' Iucrniepcus cBeTa
11.9 [TpakTHueckue pabOThI:




###Par###lccneoBaHye 3aBUCUMOCTHU YTJla OTPaKeHUs CBETOB
#iHPar###l13yueHre XapaKTepUCTUK W300pa)keHusI TIpeiMeTa B
###Par###lccneqoBaHye 3aBUCUMOCTHU yTJia TIPeJIOMJIeHUsI CBET
Ha I'paHuLie «BO3JyX — CTEK/IO».
#iH#Par### lonyuyeHre n300pakeHU C TIOMOIIbIO coOHMparoliei
###Par###OnpegeneHre (OKyCHOr0 pacCTOSIHUSL U ONITUUYECKOM
##H#Par###OIBITHI TI0 Pa3/I0>KeHUI0 6eloro cBeTa B CIIEKTP.
#H##HPar###ONbITHI 110 BOCIPUATUIO L]BeTa MPeJMETOB IPU UX H
GbUIBLTPHI
11.10 dusnuueckue sBleHUs B mpupoge: 3arMeHus CosHua u JIyH
’ siBJieHUst B aTMocdepe (LiBeT Heba, pedppakiys, payra, MUPax)
11.11 TexHUUeCcKHe yCTPONCTBA: 0UKH, TIePUCKOT, oToarrapaT, OITH
KBAHTOBLIE ABJIEHUA
12.1 OneiThl Pe3epdop/a v nyiaHeTapHast Mojie/lb aToMa. Mojiesib aTo
12.2 Ncnyckanue u nornomjeHue cBeta arToMoM. KBaHTEI. JIMHeHUaThbI
12.3 PapmoakTiBHOCTE. Anb(a, 6eTa- ¥ raMma-u3/IydeHust
12.4 CrtpoeHnure aToMHOrO siipa. Hyk/si0HHast MOZiesib aTOMHOTO si/ipa.
12.5 PasyoakTrBHbIe NpeBpalenus. Ileproy nosypacraza aTOMHBIX
12.6 AnepHble peaku. 3aKOHBI COXpaHEeHUs 3apsi0BOr0 YU MacCOBOT
12.7 OHeprus CBsI3U aTOMHBIX sziep. CBs3b MacChl U SHEpruu
12.8 Peakumu cunresa v genenus saep. icrounnky sHepruy CostHLa
12 12.9 SAnepHas sHepretuka. JlelicTBHe paliOaKTUBHBIX U3/TyUYeHUU Ha
[MpakTryeckue paboOTHI:
HabsrozieHre CI/IONIHBIX M JIMHEMYaThIX CTIeKTPOB U3/TyUYeHHsl.
12.10 WccnepnoBanue TpekoB: U3MepeHUe SHEepruyd 4acTULbl  I10
¢doTtorpadusam).
V3mepeHue paiMoakTHBHOTO (hoHa
dusnyeckue gB/eHUS B TIPUPOJe: eCTeCTBeHHbIN paJjJMOaKTHBHb
12.11 PaZiIMOaKTUBHOE U3/TyYeHue MPUPOJHbIX MUHEPAJIOB, /1elCTBUe
Ha OpraHu3M uejioBeKa
12.12 TexHHWYecKue yCTPOMCTBA: CMIEKTPOCKOI, UHAUBUYaIbHbIN 03U




ITPOBEPAEMBIE HA OI'3 110 PU3UKE TPEBOBAHUSA K
PE3YJ/IbTATAM OCBOEHNS OCHOBHOM OGFPA30BATE/ILHOU
ITPOI'PAMMBbI OCHOBHOI'O OBIIIET'O ObPA3OBAHUSA

Kop nposepsiemoro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUs K NPeMETHBIM pe3y/bTaraM 0a3oBoro y
o0pa3oBaTe/IbHOM MPOrpaMMbl 0CHOBHOT0 00111ero 00pa3oBaHHUsI Ha 0

[TonnmaHue posu (Y3MKA B HAyyHOM KapTWHE MHpPa; COPMUPOBAHHO
3aKOHOMEpPHOM CBSI3M U I103HAaBaeMOCTU SIBJIEHWM IPUPOABI, O POJ
cucremMoobpa3ytoiield pond (U3MKKM B Pa3BUTHUM €CTECTBEHHBIX Hay
3BOJTIIOLMU (PU3MUECKUX 3HAHUW U UX POJIM B LIeJIOCTHOM eCcTeCTBeHHOHA
POCCHICKUX U 3apyOe)KHBIX yUEHbIX-(U3UKOB B Pa3BUTHE HAYKH, OOBSICH
MUpa, Pa3BUTHE TEXHUKU U TEXHOJIOTUMN

3HaHWS O BU/IaX MaTepuu (BEIeCTBO U TI0Jie), O ABW)KEHUM KaK CII0Co0

aTOMHO-MOJIEKY/IIPHOM TeOpUM CTPOeHHsl BellecTBa, O (U3UUYECKOU
(MexaHMUeCKUX, TeIJIOBbIX, 3/eKTPOMarHUTHbIX U KBaHTOBBIX); YM
OMKCaHHI0 WX XapaKTepHbIX CBOWCTB U HAa OCHOBE OIBITOB, JAE€MOHCTP
siB/ieHUe; YMeHUe pacrio3HaBaTh MPOsiBJieHUe U3yUueHHbIX (HU3UUeCKUX
BbI/IeJIsisl UX CyllleCTBeHHbIe CBOMCTBA (TIPU3HAKU)

BJIa'ELEHI/Ie OCHOBaMM MOHSITUIHOI'O dlifapaTd U CMMBOJ/IMYECKOTO A3bIK

A1 pelIeHust y‘—IE6HbIX 3dd4; YMEHHE XdPdKTe€PHU30BdTb CBOICTBa
rponecchl, UCII0J/Ib3YA be'H,E[aMEHTaJ'IbHLIe N SMITMPUYECKHE 3dKOHBI

YMeHre OmnuChbIBaTb H3yUeHHble CBOWCTBA Tel M (pU3Nueckue $BJ

Be/IMUNHBI

BJIaAE‘HI/Ie OCHOBAMM METOJOB HAYUYHOI'O ITO3HAHUA C y‘léTOM CO6J'II-O,Z[€H

HabsroieHre pU3NIeCKUX STBIEHUN:

yMeHHe CaMOCTOSITe/IbHO COOMpaTh 3KCIIepUMeHTa/lbHYH0 YCTaHOBKY U3
10 UHCTPYKLIMH, OMKCHIBaTh XOZ, OMbITa U 3alUChIBaTh €ro pe3ysbTaThl,
NIpOBe/ieHHe MPSIMbIX ¥ KOCBEHHBIX U3MepeHUl (pr3nueckux BelUuYuH: y
CaMOCTOSATE/IbHO COOMpaTh 3KCIIEPUMEHTA/bHYI0 YCTAaHOBKY TI0 WHCT
Be/IMUMHBI U aHa/IM3UPOBaTh MOJyUYeHHbIe pe3yJ/bTaThl C YYETOM 3a/jaH
V3MepeHul;

NIpOBeJleHNe  HECJIOKHBIX  JKCIIepUMEHTA/TbHBIX  HCC/e/J0BaHUM;
SKCIIePUMEHTalbHYI0 yCTaHOBKY W TPOBOJWTH UCC/Ie[0BaHMe TI10
TO/TyYeHHbIe 3aBUCMMOCTH (PU3MUeCKUX BeJIMUMH B BU/e TabmuL] U rpad
Jlef1aTh BbIBO/bI 10 pe3y/bTaTaM MCC/Ie[0BaHUS

[ToHrMaHMe XapaKTepHbIX CBOWCTB (pU3MUecKUX Mogeseil (Marepuanb
TesI0, MOJle/Ii CTPOEHUS a30B, KUJKOCTeW U TBEPABIX TeJs, IIaHeTap




MO/IeJIb aTOMHOTO sifipa) ¥ YMeHUe TIPUMeHSITb UX [Jisi 00bsicHeHUs pu3u

YMenne 00BSICHATH (pr3UecKue TMPOLecChl W CBOWCTBA Tel, B TOM Y
MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa, B UaCTHOCTH, BBISB/ATH TP
CTPOUTb OOBsICHEHHE C OTIOPOM Ha M3y4yeHHble CBOWCTBA (M3MUYECKHX
3aKOHOMEPHOCTH U MOZle/IN

YMeHHWe pellaTh pacuéTHble 3aj7aud (Ha Oa3e 2 — 3 ypaBHEHHH), U
CBsi3bIBarOIMe (hHM3MUYeCKre BeJUUWHBI, B YaCTHOCTH, 3alTMChIBaTh KpaT
He/l0CTaloIIe JJaHHbIe, BLIOUPATh 3aKOHBI U (hOpMYJibl, HEOOXOUMbIe
CTIpaBOUHbIE JaHHBbIE, TIPOBOAWTH DPACUYETHI U OLIEHWBATh peaMCTUY
(bu3nyecKoil BeTMUMHBI; YMeHHe ONpejie/isiTh pa3MepHOCTh (hU3MUecKo
pelleHny 3aJjauun

YMeHue XapaKTepu30BaTb NPUHLIUIMBI [eUCTBUSI TEXHUUECKUX YCTPO
puOOpPOB, U TIPOMBIIIEHHBIX TEXHOJOTHUECKUX TMPOIECCOB M0 MX O
CBOMCTBaX (hM3NUECKUX SIBJIEHUHM U HeOOX0UMble (U3HUeCKHe 3aKOHOMe

10

YMeHHe WCIO/b30BaTh 3HAHUSI O (DU3UUECKUX SIBJIEHUSIX B TOBCE/IHE
0e30IMacHOCTH TIpH 00paIeHny ¢ OBLITOBLIMH MPHUOOPAMHM U TEXHUUYECKH
3/I0POBbSI M COOJIFOZIEHUST HOPM 3KOJIOTMUECKOTO TIOBEJIEHUsS B OKP
HEOOXOJMMOCTH  TPUMEHEHUs]  JOCTWKEeHUH (U3MKH ¢ TexXHO
MIPHPO/IONO/Ib30BAHUS

11

OnbIT TIOMCKa, TIpeoOpa3oBaHUS W TpeACTaB/eHUs WH(POPMaIUU
HCIT0/1b30BaHreM MH(OPMAaLIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHMN; YM
MOJIyueHHOW MH(OPMALIMM Ha OCHOBe MMEROIIUXCSl 3HAHWM U JJOTIO/H
WCTO/b30BaTh TIPU BBITIOJTHEHUM YUeOHBIX 3a/laHUi Hay4HO-TIOIYJISIP
CcoZlepKaHusi, CIpaBOYHble MaTepuasbl, pecypcbl ceTu VIHTepHeT; B
ripeobpa3oBaHusi MHPOPMAIIUKU U3 OIHOW 3HAKOBOM CHUCTEMBI B JIPYTYIO;
MMUCbMEHHbIE U YCTHBbIE COOOIIeHNs HA OCHOBe UH(POPMALIUU U3 HECKOJTb




IIEPEYEHD 3JIEMEHTOB COAEPXXAHNSA, IIPOBEPAEMbBIX HA

OI'3 110 PU3UKE
Kop IIpoBepsieMbIii 3/1IeMeHT CO/iePXXaHUs
1 MEXAHWYECKUE ABJIEHNA
1.1 MexaHnueckoe aBrxeHue. MarepuasnbHas Touka. CucreMa orcuéta. OTHOCUTEIBHOCTD [
12 PaBHOMepHOe U HepaBHOMepHoOe ABWkKeHue. CpeHss CKOpoCTb. PopMyria /il BBIUYUC/IeH
PaBHOMepHOe TIpSIMOJIMHEWHOEe [BWXeHHWe. 3aBUCUMOCTb KOOpPJMHAThl Tela OT Bpe
MPSIMOJTMHEMHOTO IBU)KEHUS:
1.3 x(t)=x,+vt
'padviky 3aBUCUMOCTM OT BpeMEeHM [Jisi TPOEeKLMH CKOPOCTH, TMPOEKIUU TepeMel]
pPaBHOMEPHOM TPSIMOJTMHEMHOM JIBM)KEHHH
3aBUCHMOCTb KOOP/ZIMHATHI Tesla OT BpeMeHU B C/lydae PABHOYCKOPEHHOIO MPSIMOJIMHENHO
!Q
Sp(f)=vg, * I+ * =
@opmysbl /1S TIPOEKLUU TepeMellieHUsi, MPOeKLMW CKOPOCTA U IIPOeKLIUU YCKO
MPSIMOJTMHEMHOM JIBV)KEHUU:
— r;
1.4 -S'l\.l:r)—vul.'i‘—ﬂ.\. '?.
U.\'(’r) =Upy T4, 1,
a.(f) =canst,
Uy, — Uy, =2a.s,
'padvikyd 3aBUCUMOCTM OT BpeMeHU [ijisi TPOEKIUM YCKOPeHWUs], TPOeKLUd CKOpO
KOODP/JWHATHI TIPU PaBHOYCKOPEHHOM MPSIMOJIMHENHOM JIBMYKEHUHN
CBobopHoe mazeHve. dopMyJibl, ONMMCHIBAIOLMEe CBOOO/HOe MajieHHWe Tejia 10 BePTHK
1.5 BBEPX OTHOCHTEbHO TMOBepXHOCTH 3emsn). ['padvKu 3aBUCHMOCTH OT BpeMeHHU [JIsl 1T
CKOPOCTH U KOOP/IMHATHI TIPH CBOOOZHOM IMaJieHHH TeJjia 10 BepTUKaIN
1.6 CKOpOCTb PaBHOMEPHOI'O JBU)KEHUs Tejla 110 OKPY>XKHOCTU. HaripasieHue CKOpOCTH.

dopmyra As1st BLIUKC/IEHHST CKOPOCTH uepe3 paidyC OKPY>KHOCTH U TIepHO/] 00OpaliieHusI:
2R
T

LleHTpoCcTpemMuTeNbHOE ycKopeHue. HarmpaBiieHue LeHTPOCTPEeMUTENBHOIO YCKOPeH!
YCKOpEeHMUS:




=R
dopmyiia, CBS3bIBaOIIIAsk TIEPUO/] ¥ YaCTOTY OOpalieHus:
o
T

Macca. ITnotHoCTh BeljectBa. @opMmyJia Aj1s1 BBIYMCI€HUS [IOTHOCTHU:

ps—
1.7 v
1.8 Cuia — BeKkTOpHas ¢u3uueckasi BesinurHa. Crio)keHue CUJ
1.9 fABnenue nHepuyy. I1epBbiii 3akoH HeroTOHA
Bropoii 3akoH HbloTOHa:
1.10 F=m-a
CoHarnpaB/ieHHOCTb BeKTOpa yCKOPEHUS Tejla M BeKTOpa CUJIbl, eMCTBYIOLLel Ha Tejlo
BsaumopeiictBue Ten. Tpetuit 3akoH HbloTOHa:
F"ﬁ HE _F‘
241 12
1.11
TpeHue NOKOS U TpeHre CKOJbXKeHus1. PopMysia [1/1s1 BBIYUC/IeHHs MOAYJISI CUJTbI TPEHUS C
F_=un-N
=}
1.12
Hedopmarius Tena. Ynpyrue u Heynpyrue fedopmalivd. 3aKoH yrnpyroi gedopmaru (3a
F=k-Al
1.13
1.14 BcemupHoe TsAroteHve. 3aKkOH BCEMUPHOTO TATOTEHUSI:

My -y
F=G-———=
R>
Cusa TsbKeCTH. Y CKOpeHHe CBOOO/JHOTO TaZIeHHs].
dopmyiia /7151 BHIYMCIEHUST CUJTBI TSDKeCTH BO/M3U TToBepxHOCTH 3emiud: F = mg.




ewxenue ryiaHet BOKpyr CosHija. [1epBasi KocMuyeckasi CKOpOCTb. HeBecoMOCTb U 1iep

1.15

Vmmnynbc Tesla — BeKTOpHast (pr3rveckast BeJIMUMHa.

D=mo

I/IMHyJ'IbC cucteMsl Tesl. Mi3MeHeHMe HUMITYJIbCA. I/IMHYJ'IBC CHJIbI

1.16

3akoH COXpaHEHHS UMITYyJIbCa AJId 3aMKHYTOﬁ CHUCTEeMBI TeJl.

D=nyUy -+, U, =const

PeakTriBHOe BVKeHUe

1.17

MexaHunueckasi pabota. @opMyia /151 BBIYUC/IEHHsST paOOThI CUJIBI:
A=Fscosa
MexaHnueckast MOLLIHOCTb:

A
I

N=

1.18

KuHeTrueckas ¥ noTeHLManbHasi 3Heprusi. @opmyJia [/l BbIUMC/IeHUS] KUHETUUeCKOU 3He

2
-
E, =——
2
Teopema 0 KruHeTHUeCcKoM sHeprun. PopMyiia fiJist BEIUKMCIeHUs MOTeHIMaTbHOU SHepruu
HaJ 3eMJIEi:

E,= mgh

1.19

MexaHnueckast SHeprus:

E=E,+E,

3aKOH COXpaHeHUsi MexaHW4yecKol sHeprun. @opmMysia /ijisi 3aKOHa COXpaHeHHUsl MeXaHhue
cun TpeHust: E = const.
[NpeBpaiijeHre MeXaHUUECKOW SHepPTryUy NPY HaJTMUWK CUJTbI TPEHUSI.

1.20

[IpocThie MexaHH3MbI. «30/10TO€ MPaBUI0» MeXaHUKH.
Poruar. Momenrt cunel; M - Fl.
YcnoBre paBHOBeCHs pblyara:

M{ _*Mz +...=0

[MoaBWKHBIN 1 HeroABYKHBIN 6/10Kku. KIT/] MpoCThIX MeXaHHW3MOB,




n= Anonzsan

4 WTATEHES A

laBeHune TBEPAOTrO Tesa.
dopmyJia [Jid BbIYMC/IeHUs [aBjieHusl TBEPAO0ro Tesa:

. F
S
191 [aBnenuve rasa. ATMocgepHoe /aByieHue.
' I'mpapocratrueckoe faBjieHUe BHYTPU KUAKOCTH.
dopmyia /151 BBIUMC/IEHWS [JaBieHrs BHYTPU XKUAKOCTH:
P=pgh+Dn,
1.22 3akoH ITackansi. I'vjipaBmyeckuii ipecc
3akoH Apxumena. dopmysa [is onpefeseHUs] BBbITAJKUBAIOLEN CUJIbI, JEeUCTBYHO
JKUZKOCTb WU ras:
1.23 -
F_ﬂ._I;m. it ng
YcnoBue niaBaHus Tesa. IlnaBanye cyj0B U BO3/yXOIIaBaHKe
Mexanuueckrie KosebaHus. AMIUIATYZQ, TIepUOJ M uyacTtoTa Konebanuii. Popmysna, CB
KoJ1e0aHMii:
1.24
— 1
T
1.25 MaremaTtrueckuii ¥ IPY>KUHHBIYA MassTHUKU. [IpeBpaiijeHre SHepruu npy KosebaTelbHOM
1.26 3aTyxarorue KosiebaHus. BeiHyK/IeHHbIe KoyiebaHus1. Pe3oHaHC
Mexannueckue BoJHBL. IIpoziosbHBIE M ONepeyuHble BOMHLI. []/1MHa BOHBI M CKOPOCTh pa
1.27 h=v-T
1.28 3ByK. 'poMKOCTB M BbICOTA 3ByKa. OTpakeHHe 3BYKOBOM BOJIHBI Ha IpaHulie Byx cpe. U
1.29 ITpakmuueckue pabombil

V3MepeHue cpefHell TUIOTHOCTH BelleCTBa; apXWMeJOBOM CHJ/bl; >KECTKOCTU TIPY:.
CKOJTBKeHUSI; pab0Thl CUJTbI TPEHMUSI, CHJTbI YIIPYTOCTH; CpeJHel CKOPOCTH JIBWKeHHUs1 Op
yCKopeHHsi OpycKa TpW ABW)KEHWM TI0 HAKJIOHHOW TUIOCKOCTH; YacTOThI U Tepuoja
MasiTHUKA; YaCTOTHI U Meprofa KosebaHW MPY>XMHHOTO MasiTHUKA; MOMEHTa CHUJIbI, e
CHUJTBI YIIPYTOCTH TIPU TTOBEMeE T'Py3a C TTOMOIIBI0 HETIOBIXKHOTO 6/10Ka; paboThI CHITBI Y
TIOMOIIIBIO TIOJJBMXKHOTO GJI0Ka.

WccnefoBaHre 3aBUCUMOCTH apXHMe/IOBOM CHJIBI OT 00bEMa TOTPY>XKEHHOW uYacTh Te




HEe3aBUCUMOCTHU BBITAJIKUBAIOIIel CUJIbI OT MacChl Tejla; CU/Ibl TPEHUST CKOJIBXXEeHUS OT CH.
pOZia TIOBePXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAIOLLEH B TIPY>KUHe, OT CTereHr Aedopmariu
OT yIJIa HaKJIOHa HampaB/isiolel; repuoja (4acToTbl) KosiebaHWM HUTSHOTO MasiTH
KosiebaHU TIPY)KUHHOTO MasiTHMKA OT MAacChl TPy3a U >KECTKOCTH TIPY)KUHBI; MCCTe0
KosiebaHW HUTSHOTO MasiTHUKA OT Macchl rpy3a. [IpoBepKa yC/I0BUsl paBHOBeCHSI pbluara

dusuueckue seneHUsi 8 npupoode: TPUMeEPbI [BIDKEHUSI C Pa3lMYHbIMU CKOPOCTSMH B
JlefiCTBYe CU/Ibl TPEHHs B MIPUPO/ie Y TeXHUKe, MPWIKBBI U OT/IUBBI, JBIKeHUe 1iaHeT Co

1.30 [IBIDKEHMe >KUBBIX OpPraHW3MOB, pblUard B TeJjie uejioBeKa, B/HsiHHE aTMOC(hepHOro [
TJIaBaHUe PbIO, BOCTIPUSITHE 3BYKOB JKUBOTHBIMH, 3eMJIETPSICEHUE, CelICMUUECKHe BOJTHBI,
TexHuueckue ycmpolicmea: CIUJOMETp, AATUMKU TTOJIOKEeHUs], PAaCCTOSIHUS U yCKOPeH

131 paKeTbl, pblUar, TIOABW)KHBIA W HETOABW)KHBIA OJIOKM, HAK/JIOHHAsi TUIOCKOCTb, TI

' cooO1iarolrecss COCyZbl, YCTPOMCTBO BOJOIPOBO/A, THAPABIMYECKH TIpecc, MaHO
TIOPIIIHEBOM HACOC, apeoMeTp, 3XO0JIOT, UCTIO/Ib30BaHHe y/IbTPa3ByKa B ObITY U TEXHUKE
2 TEITJIOBBIE ABJIEHV A
51 OcCHOBHbIE TIO/IO)KEHHSI MOJIeKYJ/ISIPHO-KMHETUUeCKOM TeOopruu CTPOeHUsl BelljecTBa.
’ ra3o000pa3HOro COCTOSIHUM BelljecTBa. Kpucranmueckue v amopdHbIe Tesia

2.2 [Br>keHure yacTul] BewjecTBa. CBsi3b CKOPOCTH IBM)KEHMs YaCTHUL] C TeMIlepaTypoi. bpoyH

2.3 CmaurBaHue U KaluuIspHble SIBJIeHUs

24 TernioBoe paciIMpeHue U CKatve

2.5 TernsioBoe paBHOBecHe

2.6 BHyTpeHHsis1 sHeprus. PaboTa 1 Teruionepesaya Kak CriocoObI M3MeHeHUs] BHyTPeHHel 3H

2.7 Buzpl Teruionepeauu: TeryionpoBOLHOCTb, KOHBEKLMs, U3/TyueHue
HarpeBanue u oxnaxeHuve Tes. KosvuecTBo TeroTel. Y enbHas TeIJIOEMKOCTb:

8 O=cm(t,—t,)
3aKOH COXpaHeHUsI SHEPTUU B TEIJIOBLIX TporieccaxX. Y paBHeHHe TeryioBoro OasaHca:

2.9 Q1_Qz +..=0
WcnapeHve U KoHZeHcauus. V3MeHeHue BHYTpPeHHel 3HEPruM B TIpOLiecce HCIape

2.10 JKUAKOCTH. Y le/ibHasl TeryioTa rapoobpasoBanus: L = Q/m

2.11 BraxxHOCTh BO3/1yxa

2.12 ITnaBnenue u Kpucta/uM3anys. VismMeHeHre BHYTPeHHeN SHEPrUU MPY IJIaBJIeHUU U KPUC

I1/1aB/I€HUSA:
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m

BHyTpeHHSIs1 SHeprusi CropaHusi TOT/IMBA. Y Jje/ibHasl TeIIoTa CropaHusi TOIMBa: q = Q/m

2.13
2.14 [MpuHLMIbl paboThl TeroBbix gBurareneii. KI1/] TerioBoro gBuraresis
IMpakmuueckue pabombil
V3mepeHue y/ie/IbHOM TeMI0EMKOCTH MeTa/l/IMUueCKOro LU/INH/PA; KOJMYeCTBa TervioThl,
515 TeMIiepaTypbl (PUKCHPOBAHHOM MacChl, B KOTOPYHO OIyIlleH HarpeTbiii LWIWHJP; KO
' HarpeThiM LIWIMHAPOM, TOC/e OMyCKaHWsI ero B BOAY KOMHATHOM TeMIiepaTypbl; OTHOC
yle/TbHOW TerJIOThI MJaBjaeHus bja. McciefoBaHre U3MeHeHUs TeMIiepaTypbl BOJbI TPU
TeriooOMeHa MPU CMeIIMBaHUM XO0JIOJHOW W TOpsiuelt BO/bl; TIpoLiecca UCTrapeHust
516 du3suuecKue si81eHuUs 8 npupoOe: TTIOBEPXHOCTHOEe HaTsHKeHNe U Kallv/UIsipHble SIBJIEHUS B
' usnyyenve CoJsiHIla, 3aMep3aHue BOZ0EMOB, MOPCKHe Opr3bl; 06pa3oBaHKe pPOChl, TyMaHa,
TexHuueckue ycmpolicmea: KamnWIsipbl, TIPUMephbl MCIOIb30BaHUSI KPUCTA/IOB, KU
2.17 TeMIrepaTrypbl, TepMOC, CUCTeMa OTOIUIeHUS [JOMOB, TUTPOMETPBI, IICUXPOMeTp,
BHYTPEHHEr0 CropaHust
3 SJIEKTPOMATHUTHBIE ABJIEHUA
3.1 JnekTpusauyd Tesl. JIBa BUJa 3/IeKTPUUECKUX 3apsi/iOB
3.2 B3aumogeiicTBue 3apsbkeHHBIX Tes. 3akoH KysioHa
3.3 3aKOH COXPaHeHUs 3/IeKTPUUYeCKOro 3apsja
3.4 JJieKTprueckoe rmoJie. HarmpsskéHHOCTE 3/IEKTPAUECKOTO To/isA. [IpUHIUIT CyTiepro3ui]
' KayeCTBeHHOM yPOBHe)
35 Hocuremn »snekTpuueckux 3apsifioB. [JeMCTBHe 3/IeKTPUUECKOIrO IIO/II Ha 3JeKTpuue
' [M3JIEKTPUKU
[TocTostHHBIN 3/1eKTpUUeCKU TOK. JleliCcTBUS 3/1eKTpruyeckoro Toka. Cuia Toka. Harmpsbke
36 I=qit,U=AQq
OeKTpuyeckoe CONpPOTUB/IEHUE. Y Ie/IbHOe 3/IeKTpUUYeCKOoe CONPOTUB/IeHYe:
3.7 R =pl/S
3.8 3akoH Oma f/151 yuactka snekrpuueckon nernu: I = U/R
3.9 [TocnenoBaresibHOe COeJMHeHME TIPOBOJHUKOB:




I,=1: U=U,+U,: R=R,+R,

HapaJI]IEJIbHOE coegrHeHWE IMTPOBOJHUKOB PAaBHOI'O COTIDOTUBJIEHUSA:

R

2

U=U,:I=1+1.R=

CwMelllaHHbIe CoeMHeHMs TIPOBOJAHUKOB

PaboTa ¥ MOIITHOCTE 3/1eKTpuueckoro Toka. A = Ult, P = Ul

3.10

3akoH [Ixoyss — JleHua:
5

3.11 Q=I"-R-t

3.12 OmnbIT OpcTesa. MarHuTHOe 110J1e IPSIMOTo NPOBOJHMKA C TOKOM. JIMHUY MarHUTHOU WHJ,

3.13 MarHuTHOe 110J1e MOCTOSTHHOTO MarHuTa. B3anumo/jelicTBUe MOCTOSTHHBIX MarHUTOB

3.14 JlelicTBMe MarHUTHOTO T10JIS1 HA IPOBO/JHUK C TOKOM

3.15 OnpiTel Papages. ABeHne 3/1eKTpOMarHuTHON UHAYKLMK. [IpaBuno JleHua
IMpakmuueckue pabombl
V3mMepeHHe 371eKTPUYECKOTO COIIPOTHB/IEHHUS PEe3HCTOpa; MOILHOCTH 3JIEKTPUYECKOro
TOKa.

316 VccnenoBaHye 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOLLETO B MPOBOJHUKE (Pe3UCTOpSI,

' KOHL|aX IPOBOZHMKA; 3aBUCUMOCTH COMPOTHBJIEHUSI OT JJIMHBI IIPOBOJHMKA, IJIOLIAJ

YZe/IbHOIO CONPOTUBJIEHHSI.
ITpoBepka npaBu/ia [ 1eKTPUUYECKOr0 HaIPSDKeHUS TPY M0C/ej0BaTe/IbHOM COeIMHEeH
CWJIBI 3/IEKTPUUECKOr0 TOKA MPH MapayieJlbHOM COeJMUHEHUU ITPOBOJHUKOB (Pe3UCTOPBI U

317 dusuuecKue s181eHUs1 8 npupode: 3/1eKTPUUeCKUe sIBJIeHHsI B aTMoc(epe, 3/1eKTPUYeCTBO

' rosie 3eMJI, ipei MoM0CoB, PO/ib MarHUTHOTO MOJISA JJ1 )KU3HU Ha 3eMrie, MOJISIpHOe CU

TexHuueckue ycmpolicmea: 31eKTPOCKOI, aMIiepMeTp, BOJIbTMETP, PpeocTaT, CUéT

3.18 3/IEKTPOOCBETHUTE/IbHBIE TIPUOOPBI, HarpeBaTe/ibHbIE 3/IEKTPONPUOOPHI (TIPUMEPHI), 31
3/IeKTPOMAarHUT, 3/1eKTPO/IBUraTe b IOCTOSIHHOI'O TOKA, TeHepaTop IMOCTOSIHHOTO TOKA

3.19 OJIeKTPOMarHUTHbIe BOTHBI. [1IKaa 3/1eKTpOMarHuTHBIX BOJTH

3.20 JlyueBast mogienb cBeta. IIpssMonHeliHOe pacripocTpaHeHue CBeTa

3.21 3aKOH OoTpa)keHus cBeTa. [110cKoe 3epKaso

3.22 IIpeniomneHue cBeTa. 3aKOH Ipe/IOMJ/IEHUs CBeTa

3.23 Hucnepcus cBeta

3.24 JIun3za. Xop yiydeii B inH3e. DOKyCcHOe pacCcTosiHUe JIMH3bl. OnTHYecKas Cuia JUH3bL: D =

3.25 I'71a3 Kak ontuyeckasi cucreMa. OnTrueckyie pubopsI




Ipakmuueckue pabombil
###HPar###l3MepeHre ONMTHUECKON CHIBbI coOMparolel JUH3bI;, (OKYCHOTO PpacCTos
CBOWCTBY paBeHCTBA pa3MepOB TpeJMeTa U U300pakeHusi, KOT/ia TIpeJIMeT PacIioyio’KeH B

3.26 Tpe/IoM/IeHUs CTeK/Ia.
###Par##llccnenoBaHre CBOWMCTBA HW300pakeHMs], TIOJIyUeHHOTO C TIIOMOIBI0 €00
(OKYCHOIO pacCTOSIHUSA /IBYX CJI0KEHHBIX JIMH3; 3aBUCUMOCTH yIJjla MpeJIOMJIeHUs] CBETO
rpaHuULie «BO34YX — CTEKJIO»
397 dusuueckue seneHus 8 npupode: 3atMeHuss ConHLa U JIyHbl, [jBeTa TeJs, ONTHUECKHe 5B
) pedpaxuus, pagyra, MAPax)
3.28 TexHuueckue ycmpoticmea: OUKH, IIepyUCKoT, oToarmapar, ONTHUeCKHe CBETOBO/IbI
4 KBAHTOBBIE ABJIEHWA
41 PapmoakTuBHOCTD. Asb(a-, Oeta-, raMma-u3nydeHus. Peakiuu anbda-u 6eta-pacraja
4.2 OnbiThl Pe3epdopza 1o paccesiHuio anbga-uactuy. [11aHeTapHasi MoZiesib aToMa
4.3 CocraB aTOMHOr0 sgpa. M30Tors!
4.4 [Tepuog nosnypacnazia aTOMHBIX siziep
4.5 ApnepHble peakiyu. 3aKOHbI COXPaHeHUs 3apsil0BOI0 U MacCOBOI'O UMCeI
46 dusuueckue sieneHus 8 npupode: eCTeCTBeHHbIN paJuoaKTUBHbINA (HOH, KOCMUUECKHe JT
' MIPUPO/IHBIX MUHEPAJIOB, eMCTBUE PaZiMOaKTHBHBIX U3/lyUeHUN Ha OpraHu3M 4esioBeKa
4.7 TexHuuecKue ycmpolicmea: CIieKTPOCKOII, MHMBU/Iya/lbHbIN 103UMeTp, Kamepa BuabcoH




YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJIBHOI'O ITPOLJECCA

OBA3ATE/IbHBIE YYEBHbBIE MATEPHUAJIbI AJIS1 YHEHUKA

METOJNYECKHUE MATEPUAJIbI VIS YUUTEJIA

O PPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBbI CETH
NHTEPHET
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