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INIOACHUTEJIBHASA 3AIIMCKA

[TporpaMMa 10 (u3MKe Ha ypOBHE OCHOBHOTO o00Iiero o6pa3oBaHUs
cocTaB/ieHa Ha OCHOBe TIOJIO)KeHWM U TpeboBaHMN K pe3y/jbTaTaM OCBOEHUs Ha
6a30BOM ypOBHE OCHOBHOM 00pa30BaTe/bHOWM IMPOTrPaMMBbI, IIPe/[CTaBIEHHbIX B
@®I'OC 00O, a Takxe c yueToM dezepanbHOI paboueli mporpaMMbl BOCITUTaHUS U
Kontenimu riperiofiaBatusi yuebHoro npegmeTa « PU3nKa».

CojgepxaHve mporpaMMbl Mo (U3MKe HafpaBieHO Ha GopMUpOBaHUe
€CTeCTBeHHOHAYUYHOW T'PaMOTHOCTH OOYYarOIMXCS M OpPraHW3al[di0 HW3yYeHHs
GU3MKM Ha JleATeTbHOCTHOM OCHOBe. B rmporpamme mo (u3MKe yUWTHIBAIOTCS
BO3MOJKHOCTH yueOHOro mpeaMera B peanusanuu TpeboBanuii ®I'OC OO0 k
TJIAHUPYEMbIM JIMUHOCTHBIM M MeTarpeJMeTHbIM pe3y/ibTaTaM 00yueHusi, a TakxKe
MeXXIpeZIMETHbIE CBSI3W €CTeCTBEHHOHAYUYHBIX YUeOHBLIX IpeJMeTOB Ha YpPOBHE
OCHOBHOTI'0 00111er0 00pa30oBaHusl.

[TporpammMa 110 (hM3MKe yCTaHABIMBAET pacrpeziesieHre yueOHOro MaTepuasa
1o rojilaM o0yueHus (10 Kjaaccam), mpejyiaraeT pUMepHY0 MOoC/el0BaTe/IbHOCTh
W3ydyeHusi TeM, OCHOBAHHYIO Ha JIOTMKe Pa3BUTHS TMpeAMETHOTO CO/epXKaHus U
yueéTe BO3PaCTHBIX 0COOEHHOCTEeM 00yUaroIIMXCs.

[TporpamMmMa 10 (u3uKe pa3paboTaHa C 1[eflbI0 OKa3aHUS MeTOJUUeCcKOn
TIOMOIIY YUUTE/TI0 B CO3/laHMK paboueli IporpaMMBI 110 yuebHOMY TIpeIMeTy.

dusuka SABASETCS  CACTeMOOOpa3yrolUM /il eCTeCTBeHHOHay4HbIX
yueOHBIX TIPe]METOB, MIOCKOIBbKY (hH3UUeCKHe 3aKOHBI JIe)KaT B OCHOBE TTPOL[eCCOB
U sB/IEHWY, W3y4daeMbIX XWUMHeM, Ouosiorveil, acTpoHOMHeW U (GU3NUeCKOU
reorpaduveii, BHOCUT BK/IaJ, B eCTeCTBEHHOHAayuHyl0 KapTUHy MHpa,
npejjocTaB/isieT Haubosiee sicHble o0Opa3lbl TIPUMEHeHHsi HayyHOro MeToja
TI03HAHMS, TO eCTh CII0co0a IMoTyYeHUsl JOCTOBEPHBIX 3HAHUM O MHpe.

OpHa u3 TJ/IaBHBIX 3a/ilau (hr3MueckKoro obpa3oBaHHUsI B CTPYKType 0OIIero
oOpa3oBaHUsI COCTOMT B (DOPMHPOBAHUM e€CTECTBEHHOHAyUHOW TPaMOTHOCTU U
VHTepeca K Hayke y 00yuaroluxcs.

V3yuenne ¢usuku Ha 06a30BOM ypoBHe TIpeAriosiaraeT — OBJafieHHe
C/IeYIOIAMHA  KOMITETeHTHOCTSIMH, XapaKTepU3YIOIIUMHU eCTeCTBeHHOHAyUHYHO
I'PaMOTHOCT:

e HAy4HO OOBSICHSITh SIBJIEHUS;

e OIL|EHWBATh W [IOHUMaTh 0COOEHHOCTH HAyUHOT'0 MCC/IeI0BAHKS;

e VHTEPNpPeTHPOBaTh  JlaHHble W WCIOJb30BaTh  Hay4YHbBIE
Jl0Ka3aTe/bCTBA [j1s TT0TyYeHUsI BBIBO/IOB.

Llenu wu3yueHusi (PU3MKU Ha YpPOBHE OCHOBHOTO 00iijero ob6pa3oBaHus
orpeziesieHbl B KoHIenuu TiperofiaBaiust yueOHoro mnpeamera «®Pu3nka» B
oOpa3oBaTe/ibHBIX OpraHu3anusx Poccuiickoii @ezepariuu, peaiy3yominmx



OCHOBHbIe 0011le0oOpa3oBaTe/ibHble TIPOTPaMMbl, YTBEP)KJAEHHOW pellleHrneM
Konnernn MunucTtepcTBa npocseltieHust Poccurickont @enepauyu (IpoTOKOJ OT 3
nekabpst 2019 r. Ne [TK4BH).

Hemu uzyueHus (pU3NKH:

npuoOpeTeHre WHTepeca W CTpeMJieHWs OOydaroluxcs K HayuHOMY
W3YUYeHUIO0 TMPUPO/bl, Pa3BUTHe WX UHTE/JIEKTyalbHbIX W TBOPYECKHUX
CII0COOHOCTeI;

pa3BUTHE TIPe/ICTaB/IeHU 0 HAyUHOM MeTo/le Mo3HaHusl U (hOpMHpPOBaHUe
HCC/Ie/IOBAaTe/IbCKOT0 OTHOIIIEHUS K OKPY KalOILUM SIBJIEHUSIM;
dbopMUpOBaHWe HAyYHOTO MUPOBO33pEHHUsI KakK pe3y/bTaTa U3ydeHUs
OCHOB CTPOeHUsI MaTepuu U (pyHJaMeHTalbHbIX 3aKOHOB (DPU3HKY;
dbopmMuUpoBaHUe Mpe/CTaBAeHUH O POaU (PU3UKK /ST Pa3BUTHSL [IPYyTHUX
eCTeCTBEeHHBIX HayK, TEXHUKU U TeXHOIOTHH;

pa3BUTHE  TIPe/ICTAaB/eHWM O  BO3MOXHBIX  cdepax  Oyayrmeit
ripoceCcCHOHA/ILHON [lesiTeTbHOCTH, CBSI3aHHOW C (hHM3MKOM, MOJATr0OTOBKA K
JanbHeuIeMy o0yueHHI0 B 3TOM HallpaB/IeHUH.

ITocTKeHre 3TUX liefied MporpaMMbl MO0 (U3MKe Ha YPOBHE OCHOBHOT'O
ob1riero obpa3oBaHus 0becrieurBaeTCst pelieHreM CeyIoIInX 3afaq:

npuobpeTeHue 3HaHUW O [JUCKPeTHOM CTDPOEHMM BelllecTBa, O
MeXaHUUYeCKUX, TerJIOBbIX, 3/IeKTPUUYECKUX, MarHUTHBIX W KBaHTOBBIX
SIBJIEHUSIX;

nprobpeTeHre yMeHH OMUCHIBaTh M OOBSICHATHL (U3NUecKue SIBIeHUs C
VICTI0/Tb30BaHMEM MO/TyUYeHHbIX 3HAHUM;

OCBOEHME MeTOJIOB pellleHHs TMPOCTEeHIIMX pacyeTHbIX 33Zad C
VICTI0/Ib30BaHUeM (DU3MYECKUX MOJesieid, TBOPUECKMX U TNPAKTHKO-
OpMEHTUPOBaHHbIX 3a/ay;

pa3BUTHe YMeHUM Hab/roaTh MPUPOIHbIE SIBEHUSI U BBITIO/IHATE OTIBITHI,
nabopaTopHble paboTbl U 3KCIepUMeHTaslbHble HCC/Ie[OBaHUSI C
WCIO0JTb30BaHNeM U3MepUTe/TbHBIX PUO0pPOB;

OCBOeHUe TIpUeMOB paboThl ¢ uHpopMalell GU3NYECKOTO CO/Iep)KaHUs,
BKJIFOUasi TH(POPMALIMI0 O COBPEMEHHBIX JOCTW)KEHUSIX (PU3UKH, aHa/Iu3 U
KPUTHUECKOe OLleHHMBaHve MH(pOpMaLuy;

3HaKOMCTBO €O c(hepamu npodeccuoHaIbHOM [1eITeIbHOCTH, CBSI3aHHBIMU
C (u3MKOW, U COBPEMEHHbIMU TEXHOJIOTHUSMH, OCHOBAaHHbIMU Ha
JOCTIKeHUSIX (PH3UUeCKOi HayKHU.

Ha m3yuenne ¢u3vku (0a30BbIii ypOBEeHb) Ha ypPOBHE OCHOBHOTO OOIIEro

obpa3oBanust oTBouTCs 238 uacoB: B 7 Knacce — 68 yacoB (2 yaca B Hejiesto), B 8
Kacce — 68 yacoB (2 uaca B Hefiet0), B 9 kiacce — 102 yvaca (3 yaca B Hele/io).



[Tpennaraemelii B Tiporpamme 1o ¢u3vke mnepeyeHb j1abopaTOPHBIX PaboT U
OTTBLITOB HOCUT PeKOMEeH/JaTe/IbHbIM XapaKTep, YUUTe/b ie/laeT BLIOOp MpOBeIeHus
nmabopaToOpHBIX pabOT W OMBITOB C YUYETOM HWHAWBHAYATbHBIX OCOOEHHOCTEH
00yuaroIuXxcs, CIUCKAa SKCIIePUMeHTabHBIX 3aZlaHU, TIpejijlaraéMbIX B paMKax
OCHOBHOTI'0 FOCYJJapCTBEHHOT0 3K3aMeHa Mo (pu3sukKe.



COJEPXKAHUE OBYUYEHUSA
7 KITACC

Pa3gen 1. ®u3uka u eé po/ib B N03HAHUM OKPY)Kaloliero Mupa.

du3MKa — Hayka O TIipupofe. fABneHus npupofbl. dusnyeckue sBJIeHUSA:
MeXaHUYeCKue, TerioBble, SJIeKTPUUYeCKUe, MarHUTHbIE, CBETOBBIE, 3BYKOBBIE.

du3nueckre BeIWUMHBLL. V3MepeHue (H3MUeCKUX BeIUUUH. PuU3nUecKue
ripubopkl. [TorpentHocTh U3MepeHuit. MeXkIyHapo/iHasi CUCTeMa eZIUHUI].

Kak ¢u3uka u [pyrve ecTeCTBEHHble HAyKHM U3y4alOT MPUPOAY.
EcTecTBeHHOHAyUHBId MeTO[, TIO3HaHHWS: HabO/IO/[eHre, TIOCTAHOBKA HAyUHOTO
BOTIPOCA, BBIIBU)KEHHE TUIOoTe3, SKCTIepUMEHT T10 TIPOBepKe TUrioTe3, 00bsicHeH e
Habmomaemoro siBiaeHusi. Onucanue Ghy3NUecKuX siBJIEHUM C TIOMOIIIbIO Mo/jiesiel.

Hdemoncmpayuu.

1. MexaHuueckre, TeIlOBble, 3JIeKTPUUYECKUEe, MarHUTHble, CBETOBbIE

SIBJIEHUSI.

2. @usnyeckue NMpUOOPHI U Tpolieypa MPSIMbIX U3MepeHU aHa/loroBbIM U

1M POBLIM NIPUOOPOM.

JlabopamopHble pabombl U ONbIMbI.

1. OripeziesieHye 1leHbI JleJIeHUs IITKA/Ibl U3MEPUTe/ILHOTO TIprubopa.

2. V3MepeHMe pacCTOSIHUU.

3. V3mepeHune 00bEMa XXKUAKOCTU U TBEPOTO TeJia.

4. OrnipefiesieHre pa3sMepoB MaslbIX TeJl.

5. V3MepeHue Temrieparypbl IpyA [OMOIIU >KUAKOCTHOIO TepMOMeTpa U

JlaTYMKa TemIiepaTyphbl.

6. TlpoBefeHue WccaefOBaHUS TI0 TIPOBEPKE TUMOTEe3bl: AaJbHOCTh I0JIeTa
IIIapHKa, IMyIIeHHOT0 TOPU30HTa/IbHO, TeM 0oJibille, ueM 0O0JIbIlle BLICOTA
TyCKa.

Pa3pgen 2. IlepBoHaua/ibHbIE CBeieHUsI 0 CTPO€HUH BeljecTBa.

CtpoeHue BelecTBa: aTOMbl W MOJIEKY/bl, WX pa3Mepbl. OIbITHI,
[l0KasbIBarollye JUCKpeTHOe CTPOeHHe BelljeCTBa.

[Oewkenue yactul BewlectBa. CBfI3b CKOPOCTH [BWKEHUS YaCTHUL] C
TemMriepaTypoil. bpoyHoBckoe aBwxkeHue, nud@ysus. B3aumopelicTBue yacTull
Bell|eCTBa: NPUTSKEHWE U OTTa/IKUBaHUe.

ArperaTHble COCTOSIHUSI BellleCTBa: CTPOEHUWE ra30B, KUJKOCTEM U TBEp/bIX
(KpucTaMyeckux) Tes. B3avMOCBSI3b MeXX[ly CBOWCTBaMU BeLEeCTB B pa3HbIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKY/ISIPHbIM CcTpoeHreM. OcobeHHOCTH
arperaTHbIX COCTOSSHUM BOJbI.

Hdemoncmpayuu.

1. HabsrogeHrie 6pOyHOBCKOTO ABVKEHMS.



2. Habmrogenuve quddy3um.
3. Habmogmenve  siBieHUd,  OOBSICHSIOIMIUXCS — TMPUTSDKEHWEM WU
OTTa/JKMBAaHMEM YaCTHUL] BellleCTBa.

JlaGopamopHble pabombl U ONbIMbL.

1. OueHka [JuameTpa aromMa MeTOJOM PpS0B (C  HCIIOMb30BaHHWEM

dboTorpaduii).

2. OrnbIThI IO HAOJTIO/IEHUIO TETJIOBOTO pacIIMpeHUsi ra30B.

3. OmnbIThl IO 0OHAPY’KEHUIO [1eHCTBUSI CUJT MOJIEKY/ISIPHOTO TPUTSKEHUS.

Pa3pen 3. /IB>xeHHe ¥ B3aUMOJeNCTBHE TeJl.

MexaHuueckoe [BrkeHue. PaBHOMepHOe U HepaBHOMEpDHOE [IBU)KEHHE.
Ckopoctb. CpeHsisi CKOPOCTh TIPU HEPaBHOMEDHOM [IBW)KeHUU. Pacuer myTd U
BPEMEHMU [IBHKEHUS.

fIBneHve vHepuMM. 3aKOH HHepLUM. B3aumopencTBUe Te/l KaK MPUYMHA
V3MEeHEeHUs CKOPOCTM [BWXKeHusl TeJ. Macca Kak Mepa HWHEPTHOCTH Teia.
[TnotHOCTE BemecTBa. CBS3b MJIOTHOCTA C KOJIMUECTBOM MOJIEKY/ B e[UHULIE
o0BbéMa BellecTBa.

Cuia Kak XapakTepuCTHKa B3auMozeucTBus Tes. Cha ynpyrocTd U 3aKOH
['yka. i3mMepeHre cuibl C TOMOLIBIO JUHAMOMeTpa. SIBjeHWe TArTOTeHWs U Cuila
TsbKeCTU. Crjla TsDKeCTU Ha Jpyrux IaHetax. Bec Tesia. HeBecomocts. CioxkeHue
CWJ/I, HaNpaB/IeHHBIX 0 OJHOM TpsiMOoM. PaBHoAelcTByoas cui. Cra TpeHUs.
TpeHure CKOJIb)KeHUs U TPeHue TI0KOsA. TpeHre B IPUpPO/ie U TeXHUKe.

demoncmpayuu.
1. HabsrogeHne MexaHUUeCKOTO ABMKEHUS Tea.
2. V3MmepeHue CKOPOCTH MPSIMOJIMHEHMHOTO IBUXKEHUSI.
3. HabsmoneHue siBeHUs] UHEPLIUM.
4. HabnroneHvie n3MeHeHUs1 CKOPOCTU MPU B3aUMO/IeCTBUH TeJl.
5. CpaBHeHMe MacC M0 B3aUMOJIEUCTBUIO TeJl.
6. Co)keHue CWJI, HallpaB/I€HHBIX M0 OJHOM TIPSIMOM.
JlaGopamopHhble pabombl U ONbIMbL.
1. OrnipepenieHre CKOPOCTH PaBHOMEDHOTO IBW)XEHMS (LLIapUKa B >KUIKOCTH,
MO/IeJIM 3/IEKTPUUYECKOT0 aBTOMOOU/IS U TaK Jjanee).

2. OrmpesienieHre cpefiHEM CKOPOCTHU CKOJIbKeHHWsT OpycKa WM IlapyKa T10
HAaKJIOHHOU TJIOCKOCTH.
OrnpeziesieHye TIJIOTHOCTH TBEPZOrO Tesa.

4. OmnbIThI, 1eMOHCTPUPYIOLME 3aBUCMMOCTh PacTsKeHUs (Jedopmarun)
TIPY’KMHBI OT TIPUIOXKEHHOU CHJIBI.

5. OnbIThI, JeMOHCTPUPYIOLLIKE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIbXKEHUSI OT
BeCa TeJia U XapakTepa COTMPHKaCAIINXCS TOBEPXHOCTEM.

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



HaBnenune. CriocoObl yMeHbBIIEHUSI ¥ YBeJTMUeHUS JlaBjieHus. /laBieHue rasa.
3aBUCUMOCTh JlaBfieHusi rasa oT 0OBéma, TemmepaTypbl. [lepesaua [aBieHus
TBEPABIMU TeJlaMU, >KUJKOCTSAMU U Ta3amMu. 3akoH [lackans. [THeBMaTuueckue
MaIlIMHbI. 3aBUCUMOCTh [JaBJIeHUs] >XUAKOCTH OT TyIybuHbl. ['MapocTaThuecKuid
napaiokc. Coobiaroiiuecst cocyabl. ['upaBIrueckrie MeXaHU3MBbI.

ATtmochepa 3emnu U atmocdepHoe JaBjieHue. [IpUUMHBI CyllleCTBOBAHUS
BO3AylLIHOW o6osouku 3emu. OnbiT Toppuuemii. M3mepeHue aTMoC(epHOTo
JaBjieHusl. 3aBUCUMOCTb aTMOC(EepHOTro /laB/ieHUsl OT BbICOTHI HaJl YPOBHEM MODSI.
[TpubopsI [/1s1 u3MepeHust aTMOC(HepHOTO JlaB/eHMUs.

[eticTBYe »KUAKOCTU U ra3a Ha MOTPY>KeHHOe B HUX TeJio. BhITasikuBarolias
(apxumepnoBa) cuna. 3akoH Apxumesa. [InaBanue tes. Bo3myxorniaBaHue.

demoncmpayuu.

Al A T o A
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3aBUCUMOCTD /laB/ieHHUs ra3a OT TeMIepaTyphl.

[lepesaua faBieHUs )KUAKOCTBIO U Fa30M.

Coobrjaroiiyecs CoCy/ibl.

['mapaBinuecKuii mpecc.

[TposiB/ieHue 1eliCTBUSI aTMOC(EPHOT0 JiaB/IeHHsI.

3aBUCHMOCTb BBHITA/IKUBAOIIEN CH/IbI OT 0O0BEMa MOTPY’KEHHOW YacTu
Tesla U MJIOTHOCTHU XKUAKOCTH.

PaBeHCTBO BbITA/IKMBAIOIIEM CUJIbI BeCy BhITECHEHHOM JKUKOCTH.
YcnoBue myiaBaHUs Tel: TIJlaBaHWe WM TIOTPY’KeHUe Tesl B 3aBUCUMOCTU
OT COOTHOIIIEHUS TIJIOTHOCTeM TeJla U XKUAKOCTH.

JlabopamopHble pabombl U ONbIMbl.

1.

ViccnemoBaHve 3aBUCUMOCTHY Beca Tejla B BOZie OT 00BheMa MOorpy>KeHHOM B
JKUJKOCTh YaCTH TeJia.

OrnpesiesieHVe  BBITATKUBAKOILLEUM CWJIbI, JEWCTBYIOIIEM Ha  TeJo,
TOTPY’KEHHOE B >KUJIKOCTh.

[TpoBepka HE3aBUCMMOCTH BBITA/IKUBAOIEN CUJ/IbI, JeUCTBYIOLEN Ha TeJlo
B JKUJKOCTH, OT Macchl Tefa.

OnbIThl, [E€MOHCTPUPYIOLME 3aBUCHMOCTb BBITQJKUBAIOLEN  CUJIBI,
JNEeNCTBYIOIell Ha Telo B JKAJAKOCTH, OT OObEéMa TIOTPY)KEHHOW B
JKAJIKOCTh YaCTH TeJia U OT TJIOTHOCTH KUAKOCTH.

KoHcTpyuvpoBaHve apeoMeTpa WIA KOHCTPDYUpDOBaHHe JIOOKA U
orpe/ie/ieHUe ee TPy30I0obEMHOCTH.

Pa3pen 5. PaGoTa 1 MOIHOCTH. JHEPTrH.

Mexaanueckasi paboTta. MOII[HOCTb.

[IpocTble MexaHW3MBbI: pbluar, OJI0K, HaK/JOHHAs IIJIOCKOCTb. [IpaBwiio
paBHOBecHs1 pbiuara. [IprMeHeHHe MpaBU/ia paBHOBeCUs pbluara K 0/10Ky.



«3osi0TOe TIpaBWiIO» MexaHuku. KIII mpocteix MexaHusmoB. IIpoctbie
MeXaHU3Mbl B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. KuHeTMueckass U IIOTeHL|MajibHasl SHeEPrusl.
[TpeBpallleHe OJHOTO BH/lJa MEXaHUYECKOM SHEPrUd B APYroW. 3aKOH COXpaHeHHUs
SHEpPryuv B MeXaHUKe.

emoHncmpayuu.

1. IIpvimepsl IPOCTBIX M@XaHU3MOB.

JlabopamopHble paGombl U ONbIMbI.

1. Ompegenenvie paboThl CWIbI TPEHUs TIPU PaBHOMEPHOM /IBWKEHUM Tea

T10 TOPU30HTA/IbBHOU OBEPXHOCTH.
2. WccnepoBaHue yc/ioBYMM PaBHOBECHS pblyara.
N3mepenue KI1/l HaKIOHHOM MJIOCKOCTH.
4. VI3ydeHHe 3aKOHa COXpaHEHUSI MeXaHUYeCKOU SHeprumu.
KJIACC

Pa3pen 6. TenyioBbIe AB/1eHUS.

OCHOBHBIE TIOJIO’KEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TeOpUM CTPOEHUs
BeljectBa. Macca U pa3mepbl aTOMOB U MOJieKy/l. OMbIThI, IOATBep’KAaroLye
OCHOBHBIE TI0JIOKEeHUS MOJIEKYIIPHOKUHETUUECKOU TeOPUH.

Mogenu TBEpAOro, >HUAKOTO UM Tra3000pa3HOro0 COCTOSTHUM BellecTBa.
Kpucranmueckue u amopdHbie Tea. OObsICHEHWE CBOWCTB Ta30B, >KUJKOCTEH U
TBEPAbIX Tel Ha OCHOBe TIOJNIOXKEHUN MOJeKY/ISIpHO-KUHEeTUUeCKOH TeOopUu.
CmauvBaHMe U Kanu/uIsIpHbIe siBIeHus. TeryioBoe paclliupeHye U cxaTue.

Temneparypa. CBs3b TemIiepaTypbl CO CKOPOCTBIO TeIJIOBOI'O [BUKEeHUS
yactull. BHyTpeHHsisi SHeprus. CriocoObl H3MeHEHUSI BHYTPEHHEM >SHEepruu:
Tervionepezjaya v COBeplLLeHue paboThI. Buppi Terviorepesayuu:
TeIIONPOBOJAHOCTb, KOHBEKLMS, U3/lyUueHUe.

KonmyecTBO TervioThl. Y/enbHasi TETJIOEMKOCTb BelrlecTBa. TerioobMeH M
TEIUVIOBOE paBHOBecHe. YpaBHeHHe TeryioBoro OasaHca. [lnaBneHue W
OTBepJieBaHHWe KpPUCTA/UVIMUECKUX BeL[eCTB. YJe/bHasd TeIvloTa IUIaBJIeHus.
[Tapoobpa3oBanrie U KoHAeHcaiusi. Vcmapenue. KurmeHue. YpenbHasi Teriora
napoobpa3oBaHusi. 3aBUCHMOCTb TeMIlepaTypbl KWIIeHUs OT aTMochepHOro
JlaBJIEHUS.

BnaxxHocTh Bo3gyxa.

OHeprus TOIUIMBA. Y ie/ibHas TeryioTa CrOpaHus.

[TpuHLMIIbI paboThl TeryioBbix aABurarenei KII TerioBoro ABuraress.
TeryioBbIe ABUTaTeN U 3alUTa OKPY’KaroIen Cpepbl.

3aKOH COXpaHeHUs1 U MpeBpallleHus1 SHEPrvu B TEIVIOBbIX MPOLieccax.

Hdemoncmpayuu.

1. HabsrogeHrie 6pOyHOBCKOTO ABUKEHMUS.



ARSI
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10.
11.
12.
13.

Hab6mopenue auddysuu.

HabstojeHue siBjieHWM CMauvBaHUS U KalmWIISIPHBIX SIBJIEHUM.
HabJttojeHrie TeTjIoBOr0 PaCIIMPeHus TeJl.

Vi3MeHeHre faB/ieHUsI Ta3a MPH M3MeHEeHWH 00beéMa U HarpeBaHWM WJIH
OXJIAXKJEHUHU.

[TpaBuia u3MepeHusi TeMIiepaTyphl.

Buel Ternionepesaum.

OxJyta>xIeHre TIpY COBEPITIIeHNH pabOoThl.

HarpeBaHue npy coBepiiieHUH paboThbl BHEIITHUMH CHJIaMH.
CpaBHeHUe TeryIOEMKOCTeM pa3/TMUHbIX BEIleCTB.
HabnroeHvie KUeHus.

HabJttojeHrie MOCTOSIHCTBA TeMIiepaTyphl MPH T/IaB/IeHUH.
Mopenu TenyioBbIX JBUTATe/eu.

JlaGopamophble pabombl U ONbIMbL.
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OmBITHI 110 0OHAPY>KEHUIO [IeHCTBHUS CHJI MOJIEKY/ISIPHOTO TPUTSDKEHMS.
OnBITHI TI0 BhIPAIIMBAHKIO KPUCTAJIJIOB IOBAaPEHHOM COJIM WM caxapa.
OnbITEI IO HAOMIO/IEHHIO TEIJIOBOTO PAaCIIMPeHUsl Ta30B, >KUIKOCTEH U
TBEp/IbIX TeJl.

OnpejeneHyve faBjeHusi Bo3Ayxa B Oa/ioHe LITIpULIA.

OmBITHI, 1eMOHCTPUPYIOI[HE 3aBUCUMOCTh JaBeHUs BO3ZAyXa OT ero
0o0BeMa U HarpeBaHUs WK OXJIaX I eHUsl.

[TpoBepka rumnoTe3bl JTUHEHHON 3aBUCMMOCTH JIJIMHBI CTO/IOMKA »KUIKOCTH
B TEPMOMETPUUYECKOUN TPyOKe OT TeMIiepaTyphl.

HaOsmojeHe W3MeHeHUs] BHYTpeHHeH »SHEepruu Tejla B pe3yJbTaTe
Teruioniepejaun ¥ paboThl BHEIITHAX CHJI.

ViccnenoBaHue siB/ieHUS] TeryiooOMeHa TPU CMeITMBaHUM XO0JIOJHOUN U
ropsiyey BOJIbl.

OmnpesiesieHe  KOJMYeCTBa  TeIJIOThI, TIOJIyUeHHOTO BOZIOW  TIpH
TeriooOMeHe C HarpeThbIM MeTa/UTMYeCKUM I[UIAHPOM.

OrnpeziesieHre y/ieJIbHOM TEIOEMKOCTH Bell[eCTBa.

W ccnenoBaHue npoijecca UCHapeHus.

OmnpefeneHre OTHOCUTE/IbHOM B/IaXKHOCTH BO3ZyXa.

OmnpefenexHyve yenbHOW TEMJIOTHI T/1aB/I€HUS Jb/ia.

Pa3pienn 7. DeKTpuyecKue U MarHUTHbBIE SIBJICHUS.

OnekTtpu3auvsa Tes. [IBa poja 3neKTpUuecKux 3apsifioB. B3aumopencTtBue
3apsDkeHHbIX Tesl. 3akoH KyrnoHa (3aBUCMMOCTb CU/bI  B3aUMOJEMCTBUS
3apsPKeHHBIX Te/T OT BeJIMUUHBI 3apsiZIOB M PACCTOSTHUS MEX/1Y Te/laMu).

DnekTpuueckoe Tose. HanpsskeHHOCTh 3/eKTPUUeCcKOoro moJis. [IpuHiun
CyneprHo3uLIUU 3/IeKTPUUECKHUX T10/Iel (Ha KaueCTBeHHOM YPOBHe).



Hocutenu snekTpuueckux 3apsijloB. DjeMeHTapHbIM 3JIEKTPUUECKUW 3apsif.
Ctpoenue aroma. [IpoBOAHMKM Y  [U3JIEKTPUKWA. 3aKOH  COXpaHeHUs
3/IEKTPUYECKOro 3apszia.

ONeKTpUUeCKUA TOK. YCJIOBUS CYL[eCTBOBaHHUS 3JIEKTPUUECKOTO TOKa.
VICTOUHMKUA TIOCTOSSHHOTO TOKa. [lelCTBUSI 3/IEKTPUUECKOro TOKa (TeryioBoe,
XUMHUEeCKOe, MarHUTHOE). DNIeKTPUUeCKUI TOK B )KUKOCTSIX U ra3ax.

OnekTpuyeckas Lenb. Cuma TOKa. JJeKTpUUeCKOe  HampsbKeHue.
ConpoTtus/ieHre TIPOBOJHUKA. Y Ae/JbHOEe COINpOTHB/IEHHe BelllecTBa. 3aKOH Owma
O yuactka Oernd. [locnefoBaresibHoe W mapasule/lbHOe — COeIMHeHHe
TPOBO/JHUKOB.

Pabora ¥ MOIIHOCTh 3J/IEKTpUUECKOTO TOKa. 3akoH [Dxoyns—/leHia.
OneKTpUUecKye 1eMd U TTOTPeOUTe TN 37IeKTPUUeCKON SHepruu B ObITy. KopoTkoe
3aMbIKaHUe.

[TocTosiHHBIe ~ MarHWUThL.  B3auMMoOJeUCTBUE  TIOCTOSSHHBIX ~ MAarHWTOB.
MarnuTtHoe mosie. MarHuTHoe 1oJjie 3eMJ/IM U ero 3HaueHue [1J1s1 KU3HU Ha 3emiie.
OneiT  Opcresa. MarHuTtHoe Tiojie  3JIeKTpUuyeckoro Toka. [IpumeHeHue
3/IeKTPOMarHuTOB B TeXHUKe. [leliCTBUe MarHUTHOTO T0JIs1 Ha POBOJHUK C TOKOM.
OJIeKTPOJBUTraTe/lb MOCTOSTHHOIO TOKa. VICMoJib30BaHWe 3/€KTpo/JBUTaTe/ed B
TeXHUYeCKUX YCTPOMCTBAX U Ha TPaHCIIOPTe.

OnbiTel Papajies. SIBneHue 37eKTpOMarHuTHOM MHAYKUWU. [TpaBuno JleHia.
OJIeKTPOreHepaTop. Criocobb1 TO/TyYeHust 371eKTPUYECKOU SHepPrum.
ONeKTPOCTaHIIMKM Ha BO300HOB/ISIEMBIX HCTOUHUKAX SHEPTHH.

emoHncmpayuu.

OJIeKTpU3aLys TeJl.
[Ba pofia 3/1eKTpUUYeCKUX 3apsiZiloB U B3aUMO/eHMCTBUE 3apsSKEHHBIX TeJl.
Y CTpONCTBO M IeUCTBHE 3/IEKTPOCKOIIA.
OJIeKTpOCTaTU4eCcKast UHIYKLUS.
3aKOH COXpaHeHUsI 3JIEKTPUUECKUX 3apsi/iOB.
[IpOBOJHUKU U IUSTIEKTPUKU.
MopenupoBaHue CUIOBBIX JIMHUU 3/IEKTPUUECKOTO MOJIS.
VICTOUHUKU TTOCTOSIHHOTO TOKa.
[ enCcTBUS 51€KTPUYECKOT0 TOKaA.
. DJIeKTPUUYECKUH TOK B JKUJKOCTH.
. I"'a30BbIi1 pa3psg,.
. I3mepeHue Cu/ibl TOKAa amIriepMeTpOM.
. I3mepeHue 3/1eKTpUUeCKOro HarpsbKeHHsi BOTbTMETPOM.
. PeocTtart 1 Mara3uH COTMpPOTHUBIEHUU.
. B3auMoiericTBUe TIOCTOSIHHBIX MarHMWTOB.
. MopenupoBaHue HeBO3MOKHOCTH pa3zesieHus MOJIF0COB MarHura.
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MopenrpoBaHue MarHUTHBIX M0JIeW MOCTOSSHHBIX MarHUTOB.

OneIT Opcrena.

MarHuTHoe 110/1e TOKa. 3/IeKTPOMarHur.

[elicTBMe MarHUTHOTO MOJIS HA MPOBOJHUK C TOKOM.

OJIeKTpo/BUraTesib MOCTOSIHHOIO TOKaA.

VccnenoBaHve siB/ieHUS 3/IEKTPOMAarHUTHOU UHAYKLUU.

OnbiTel Dapages.

3aBUCMMOCTb HarpaB/ieHUs1 UHAYKI[MOHHOTO TOKa OT YCJOBUU €ro
BO3HHWKHOBEHHUS.

OJ1eKTporeHepaTop IOCTOSIHHOI'O TOKa.

JlaGopamopHble pabombl U ONbIMbL.

1.
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OnbIThl 10 HAOMIONEHWIO 3/EKTPU3alMM  Tel WHAYKIWeHW U TpH
COTIPUKOCHOBEHUH.

ViccnemoBanue [1eWCTBUSL 37IEKTPUUECKOTO TIOJE Ha TIPOBOAHMKH U
JIV2/IEKTPUKH.

C6opka 1 mpoBepKa paboThI 3/IeKTPUUECKOH 1[eTTH TTOCTOSTHHOT'O TOKa.
3MepeHue U peryJMpoBaHUe CHJIbI TOKA.

3MepeHHe 1 pery/MpoBaHye HalPsKeHUSI.

WccnemoBaHve 3aBUCUMOCTH CWIbI TOKA, WIYIIEro 4epe3 pe3ucTop, OT
COTIPOTHBJIEHUS Pe3UCTOPA Y HaMPsHKEHUS Ha pe3nCcTope.

OmBbITHI, ZeMOHCTPHUPYIOIIIHe 3aBUCUMOCTb 3/IEKTPUYECKOT O
COTIPOTHBJ/IEHUS] TIPOBOJIHUKA OT €r0 [I/IUHBI, TUIOL[A/I TIOTIEPEYHOTO
CeueHHsI U MaTepHaria.

[TpoBepka TMpaBua C/IOXKEHUs HaMpsHKeHWM TIpU  TI0C/e/I0BaTeTbHOM
COeJMHeHUU JIBYX Pe3HUCTOPOB.

[TpoBepka TmpaBw/a [ CWIbl TOKA TP Iapa/Uie/IbHOM COeAUHEHUH
PEe3UCTOPOB.

OmnpepeneHvie paboThI 3/1IEKTPUUECKOTO TOKA, UAYIIEro uepe3 pe3ncTop.
OmpezieleHWe  MOIIHOCTH  37IeKTPUYECKOTO TOKA, BbIIe/IsieMON Ha
pe3ucTope.

VWccnemoBanye 3aBUCMMOCTH CHW/IbI TOKAQ, WAYIIETO Yepe3 JIaMIIOYKY, OT
HaTPsDKEHUS Ha Hel.

Onpepenenuve KIII HarpeBates.

WccnemoBaHrie MarHUTHOTO B3aUMO/I€HCTBUSI TTIOCTOSTHHBIX MarHUTOB.
V3yueHWe MarHUTHOTO TIOJISi TIOCTOSIHHBIX ~ MarHWTOB TIpU  UX
00beJUHEHNH U pa3Zie/ieHUH.

ccienoBaHue JeMCTBUS 3/IEKTPUUECKOTO TOKA HaA MarHUTHYIO CTPEJIKY.



17. ONBITBI, 1eMOHCTPUPYIOLIME 3aBUCUMOCTb CHJ/Ibl  B3aWMOJEeHCTBUS
KaTyIIKU C TOKOM W MarHvra OT CW/bl TOKa U HamnpaB/ieHUs] TOKa B
KaTyllKe.

18. I3yueHue [eiCTBUSI MAarHUTHOTO TOJIS1 HAa TIPOBOAHUK C TOKOM.

19. KoHCTpyHrpOBaHUe U n3ydeHre paboThl 3/IeKTPOIBUTATE]IS.

20. 3mepenue KII]] 3/eKTpoABUraTe/IbHOM yCTaHOBKH.

21. ONBITBI IO MCC/IEJOBAHUIO SIBJIEHUSI SJIEKTDOMarHUTHOW WHAYKLIAU:
WCC/leJOBaHWe W3MEHEeHWW 3HaueHWsi U HarlpaB/IeHUs WHYKIIMOHHOTO
TOKa.

KJIACC

Pa3pen 8. MexaHnueckue siB/IeHHS.

MexaHnueckoe [fBibKeHWe. MarepuanbHasi Touka. CucreMa OTCUeTa.
OTHOCHUTE/IBHOCTb MeXaHUYeCKOTrO [BWKeHUs. PaBHOMepHOe TIpSIMOJIMHEWHOe
ABwkeHne. HepaBHOMepHOe mpsiMo/iMHeNHOe ABKeHne. CpeHAsl 1 MTHOBEHHast
CKOPOCTb Tejla TP HePaBHOMEPHOM /IBU>KEHUH.

YckopeHve. PaBHOyCKOpeHHOe TIpsMOJIMHelHoe fBkeHHe. CBoOogHOe
nagenve. OneiThl ["anunes.

PaBHOMepHOe [BIWKeHHe M0 OKPY)KHOCTH. Ilepuos u uyacToTa obpallleHusl.
JIuHelriHas u yriioBasi CKOpoCTU. LleHTpoCcTpeMuUTe/IbHOe YCKOpPEHHUe.

[TepBbiti 3ak0H HetoToHa. BTopou 3akoH HetoToHa. Tpetuii 3akoH HbroTOHa.
[IpyHLMI CyTIepriO3ULUU CUJT.

Cwuna ynpyroctu. 3akoH ['yka. Cua TpeHust: Cujia TPeHHUs CKOJIbXXEeHUs, Chja
TPEeHUs MOKOSI, IPyTUe BU/bI TPEHUS.

Cuna TsDKeCTH UM 3aKOH BCEMHUDHOTO TATOTeHHUsl. YCKOpeHHe CBOOOJHOTO
najenus. [IBwkeHve miaHeT BOKpyr CosHua. TlepBasi KocMuueckasi CKOPOCTb.
HeBecoMocThb 1 eperpysku.

PaBHOBecue Marepua/sibHOM TOUKH. AOCOJIOTHO TBepAoe Teso. PaBHOBecue
TBEPZOro TeJla C 3aKPeryIEHHOW OChI0 BpallleHHss. MOMeHT cuibl. LIeHTp TskecCTH.

Nmnynsc Tena. Mi3ameHeHre ummnyJ/ibca. UMny/sibCc cusibl. 3aKOH COXpaHEHUs
MMIyJibca. PeakTUBHOE [ABVKEHUeE.

MexaHnueckasi pabota ¥ MOIIHOCTh. PaboTa cWn TSDKeCTH, YIIPYTOCTH,
TpeHusi. CBsA3b SHepruM U paboThl. [loTeHI[ManbHast SHeprus Tesa, MOAHSITOr0 Ha/
TOBEPXHOCTHIO 3eM/id. [ToTeHIManbHasi SHePrusi CXKaTou NpYy>KUHbL. KuHeTHueckas
sHeprusi. TeopeMa O KMHETUUECKOM SHEPruy. 3aKOH COXPaHeHUs] MeXaHUYeCKOU
SHEepPrUu.

demoncmpayuu.

1. HabsrogeHre MeXaHUUECKOTO JIBMKEHUS Tella OTHOCHUTE/IbHO Pa3HBIX Tejl

OTCYeTa.
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CpaBHeHue MyTel U TPaeKTOPUI ABWKEHUsI OJHOTO U TOTO Ke TeJsa
OTHOCHTEJIbHO Pa3HbIX TeJ OTCYeTa.

lI3MepeHHe CKOPOCTH M YCKOPEHUs MPSIMOJIMHENHOTO JBYYKEHMUS.
WccnenoBaHue NpU3HAaKOB PABHOYCKOPEHHOTO [IBUKEHUSI.

HabmtoieHue [BYKeHHsI TeJla M0 OKPY>KHOCTH.

HabmoieHre MexaHUUYeCKUX SIBJIeHWH, MPOUCXOASLIMX B CUCTeMe OTCUeTa
«Tenexxka» TpU €€ pABHOMEPHOM M  YCKODEHHOM /IBW)KEHUH
OTHOCUTEJIbHO KabrHeTa (PU3UKHU.

3aBUCUMOCTb YCKODEHHsl Tejla OT MacChl Teja M [IeMCTBYIOLIeld Ha Hero
CUJIBL.

HabmtoieHre paBeHCTBA CUJI TIPY B3aMMO/IEMCTBUM TeJl.

3MeHeHue Beca Tesa IpYU YCKOPEHHOM JIBM)KEHUH.

[Tepefaua uMmmy/sibca Mpy B3aUMOJEMCTBUU Te.

[Tpeobpa3oBaHusi SHEPrUU MPU B3aUMOZEMCTBUY Te.

CoxpaHeHHe UMITyJ/IbCa IIPU HeYNPYTOM B3alMO/IeICTBUU.

CoxpaHeHue UMITYyJIbCa MPU abCOMIOTHO YIIPYTrOM B3aUMO/ENCTBUM.
HabmtoieHre peakTUBHOT'O /IBHKEHUSI.

CoxpaHeHHe MeXaHU4YeCKOW SHePryuu Mpu CBOOOAHOM MaJeHUH.
CoxpaHeHHe MexaHUUeCKOM SHepruy Mpu JBWKeHUU TeJla Moj, JefiCTBUeM
MIPY>KUHBI.

JlaGopamopHble pabombl U ONbIMbL.

1.

KoHcTpyupoBaHve TpakTa Jjisi pasroHa U JlajibHeMIlero paBHOMEpPHOTO
JBIDKEHUS [IapUKa WU TeJIeXKHU.

OmnpegeneHre cpefHell CKOPOCTH CKOJIb)KEHHUSI OpyCKa WIW [BWKEHUS
1apyKa M0 HaKJIOHHOM M/IOCKOCTH.

OnpefeneHre yCKOpeHUsl Tejia TPU PaBHOYCKODEHHOM [JBMKEHUM T10
HAaKJIOHHOM TJIOCKOCTH.

VccnepnoBaHue 3aBUCMMOCTH MYTH OT BpeMeHH TIPU paBHOYCKOPEHHOM
IBIDKeHUU 0e3 Haya/lbHOW CKOPOCTH.

[TpoBepka TruUIOTe3bl: €C/M TPU PaBHOYCKODEHHOM [IBIKeHUM Oe3
Haya/JIbHOM CKOPOCTU MYTH OTHOCATCS Kak psiJj HEUETHBIX UUCes, TO
COOTBETCTBYIOIIME TIPOMEKYTKU BPEMEHU OJJMHAKOBHI.

ViccnenoBaHvie 3aBUCUMOCTA CUJBI  TPEHUS] CKOJIb)KEHWSI OT  CHJIbI
HOpPMaJIbHOTO JIaB/IeHHSI.

Ornpegenenuve Ko3(pduliieHTa TPeHUsT CKOJIb)KEeHMUS.

OrnpefiesieHre KECTKOCTH TIPYKUHBI.

Omnpegenenvie paboThl CH/bI TPeHUSI TIPM PaBHOMEDHOM /IBWKEHUH Tesia
T10 TOPU30HTA/ILHOU MTOBEPXHOCTH.



10. Onipenesiene paboThl CU/IbI  YIIPYTOCTA TIPU  TIOgbEMe Tpy3a C
WCTIO/Tb30BaHHEM HEeTIO/IBMKHOTO U TTO/IBUYKHOTO OJIOKOB.
11. I3ydyeHue 3aKOHa COXpaHeHUs] SHePTUM.
Pa3zen 9. MexannuecKkue Ko/ie0aHHs M BOJIHBI.

KosnebarenbHoe fBrKeHre. OCHOBHbIE XapaKTePUCTUKHU KOJieOaHU: Tieprof,
4yacToTa, aMIUIMTya. MarematueCckuil ¥ NPY>XKUHHBIM MasgTHUKU. [IpeBpaienue
9HepPrUu Mpu KosiebaTeTbHOM JABHKEHUH.

3aryxarome  KosebaHus.  BbIHyXZeHHble — KonebaHus.  Pe3oHaHC.
MexaHnnueckue BoOJiIHbl. (CBOMCTBA MexaHWUeCKMX BoOiH. [lpogonbHble U
rorepeyHble BOMHBL. [IMMHA BOMHBI U CKOPOCTh €€  PpaclpoCTPaHeHUsl.
MexaHUueckue BOJIHbI B TBEPAOM Tejle, CelCMUUeCKHe BOJIHBI.

3ByK. ['poMKOCTB 3BykKa M BbIcOTa TOHa. OTpakeHue 3ByKa. VH(pa3ByK u
yJIbTPa3BYK.

demoncmpayuu.

1. HabGmtogeHue kosiebaHU Tesl MO, AeUCTBUEM CUJIbI TSDKECTH U CUJIBI
YIIPYT'OCTH.
HabstogeHue KosiebaHuii rpy3a Ha HUTH U Ha MPY’KUHe.
HabmoieHe BbIHYKAEHHBIX KojiebaHuii 1 pe3oHaHca.
PacnipocTpaHeHre NpO/0J/IbHBIX Y TTOMEPEYHBIX BOJIH (Ha MOZEN).
HabtojeHre 3aBUCMMOCTH BbICOTHI 3BYyKa OT YaCTOTHI.
AKyCTAYECKUI pe30HaHC.
JlabopamopHble paGombl U ONbIMbI.
1. OmpegesneHve YacTOTBI W Tepuoja KojebaHWil MaTeMaTH4eCKOro

MasTHUKA.
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2. OmpegeneHue yaCcTOThI U TIepHo/ia KonebaHUii MPY>KMHHOT'O0 MasiTHUKA.
3. WccnenoBaHue 3aBUCUMOCTH Mepuo/ia KojiebaHUM MO/BeIIeHHOTO K HUTH
rpy3a OT JJ/IMHbI HATHU.
4. WccnemoBaHue 3aBUCHMOCTH TepHo/ia KoebaHui PYy>KMHHOTO MasiTHHUKA
OT MaccChl rpy3a.
5. IlpoBepka He3aBHUCUMOCTH TMepuojia KojebaHUi Tpy3a, MO/BeILIeHHOr0 K
HUTH, OT MacChl rpy3a.
6. ONBITbI, [IeMOHCTPUDYIOI[ME  3aBUCMMOCTh Tepuoja  KosjebaHui
TIPY>KMHHOTO MasiTHUKA OT MacChl rpy3a U >KECTKOCTU MPY>KUHBI.
7. V3MepeHue yCcKopeHusi CBOOOJHOTO MaieHUs..
Pa3pen 10. /1eKTpOMarHUTHOE 10Jie U 3/IeKTPOMarHUTHbIE BOJIHBI.
ONeKTPOMarHuTHOe  moJie.  JJeKTPOMarHuTHble  BOJIHBL.  CBOMCTBa
5/IeKTPOMAarHuTHbIX BO/H. IllKana 37eKTpOMarHUTHbBIX BOH. Vcrosnb3oBaHue
3/71eKTPOMarHUTHBIX BOJIH [I/Ii COTOBOM CBSI3U.



DJIeKTpOMarHuTHasi mpupoja cBeta. CKOpOCTh CBeTa. BOHOBBIE CBOWCTBA
cBerTa.

demoncmpayuu.

1. CBONCTBA 3/IEKTPOMarHUTHBIX BOJIH.

2. BosiHOBBIE CBOMCTBA CBeTa.

JlaGopamopHble pabombl U ONbIMbL.

1. I3yueHue CBOMCTB 3/IeKTPOMAarHUTHBIX BOJTH C TTIOMOII[bI0 MOOUTBEHOTO

TenedoHa.
Pa3pen 11. CBeToBBI€ SIB/ICHHUA.

JlyueBas  mMogenb  cBera.  VcrouHuku ~— cBeta.  [IpsMonuHeiHOe
pacripoctpaHeHue ceta. 3atMeHus1 CosiHLa U JIyHbel. OTpakeHue cseta. I1nockoe
3epKasio. 3aKOH OTPa)kKeHUs CBeTa.

IIpesiomnieHne cBeta. 3akoH Iipenom/eHuss cBeta. [losiHoe BHyTpeHHee
OoTpakxeHWe cBeTa. lIcrionb30BaHue TIOJIHOTO BHYTPEHHEro OTPaKeHusl B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xopa nayuer B JwmH3e. OnTuueckas cuctema oToarnapara,
MHUKDOCKOIa M Tesjileckona. ['71a3 Kak onruueckass cucrema. Ban3opykocTe U
[la/IbHO30PKOCTh.

Pa3nokenve 6Gemoro cBera B criekTp. Ombitel HbtoToHa. CrokeHue
CIeKTPa/IbHBIX 1[BeTOB. Jlnucnepcus ceera.

demoHncmpayuu.

[IpsiMOTMHEHOe pacrpoCTpaHeHre CBeTa.

OTtpakeHue cBerta.

[MTosyuenue n3obpa’keHu B TUIOCKOM, BOTHYTOM U BBITIYK/IOM 3epKaJiax.

IIpenomiieHue cBeta.

OnTuueckuii CBeTOBO/I.

Xop nyuedt B cobuparoliieit JivH3e.

Xog nyuer B pacCenBaroILlen JIMH3e.

[Tosryuenue n300pa’keHH € TTIOMOILIBIO JIUH3.

[TpuHUMN felicTBUsA (PoToarnapara, MUKPOCKOIIA U TejiecKorma.

10. MopeJib riasa.

11. Pa3noykeHue 6esioro cBeTta B CTIEKT.

12. TTonyuenue Gesioro cBeTa MpH CJIOKEHUU CBETA Pa3HbIX LIBETOB.

JlabopamopHble paGombl U ONbIMbI.

1. UccnenoBanue 3aBUCUMOCTH yIyla OTPa)KeHWs] CBETOBOTrO Jiyya OT yrJja
rajieHusl.

2. M3yueHue xapaKTepHCTUK U300pakeHUs TIpeJjMeTa B TJIOCKOM 3epKarie.

3. HccnenoBaHye 3aBUCMMOCTH yIJia IIpeJIOMJ/IEHUs] CBETOBOI'O jiyya OT yIJia
TaJleHys Ha TPaHULle «BO3yX—CTeK/Io».
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4. TlomyueHue n300pa>keHHUM C TTOMOIIBIO COOUparolieid TMH3HI.
OnpegeneHrie GOKYCHOTO pacCTOSIHUSL U ONITHYEeCKOW CUJIbI cobUparoleit
JIUH3BI.

OTBITHI 110 pa3/ioXKeHHI0 6eI0ro CBeTa B CIIEKTD.
7. OMNBITHI TI0O BOCIIPUATHIO I[BETa TIPEMETOB MpH WX HabOIOZeHNN uepe3
1[BETOBbIe (PU/bTPHI.
Pa3pen 12. KBaHTOBBIE SIB/ICHHS.

OmnbiThl Pe3epdopga v mnaHeTapHas Mofe/ib atromMa. Mogenb atroma bopa.
VcrniyckaHuve Y TIOTJIOleHWe CBeTa aTOMOM. KBaHTHI. JIHeluaThble CeKTPBbI.

PagyioakTuBHOCTE. Asbta, 6eTa- U ramma-usnydeHus. CTpoeHHe aTOMHOIO
anpa. HyknoHHas wmopens artoMHOro sjpa. Ms3ortombl.  PajuoakTUBHBIE
nipeBpaiiieHus. [Teprof monaypacraia aTOMHBIX siiep.

SlnepHble peakiyu. 3aKOHbI COXpaHEHHs 3apsiJOBOTO M MaCCOBOT'O UMCeJI.
OHeprusi CBsi3u aTOMHBIX sifiep. CBsi3b MacChl U 3HEPruu. Peaklluu CHUHTe3a U
nenenus siiep. Vicrounvku sHepruy CosHIla U 3Be3.

SlnepHasi sHepreTwka. JleiCTBUS DPaJMOAKTUBHBIX H3/yUeHUN Ha >KUBbIE
OpraHu3MBbl.

demoncmpayuu.

1. CnekTpbl U3/1y4eHUs U MOT/IOLeHUSI.

2. CrieKTphl pa3/InyHbIX Ta30B.

3. CriekTp BOAOpOAA.

4. HabmrozmeHuve TpekoB B Kamepe BubcoHa.

5. Pabora cuéTurKa MOHU3UPYIOIINX U3TyUeHHUM.

6. Perucrpaijusi n3ydyeHusi IpUPOIHbIX MUHEPAIOB U MPOAYKTOB.

JlaGopamopHble pabombl U ONbIMbL.

1. HabstogeHue CI/IOUIHBIX U IMHEMUAThIX CTIEKTPOB U3/TyUeHUsl.

2. WccnenoBaHue TpeKOB: U3MepeHHe SHePTrUU YaCTHUlIbl TI0 TOPMO3HOMY

nyTu (1o dhoTorpadusim).

3. W3mepenue pagroakTuBHOTO (hoHa.

IToBTOPUTE/TEHO-000010AIOIIHIT MOy Tb.

[ToBTOpUTE/NILHO-0006111ar01[KT MO/y/Ib TIpeIHAa3HaueH [JIsi CUCTeMaTH3aluu
U 0000IIeHHsT TMpeAMETHOTO  COZJEp>KaHWs W OMbiTa  JeSTebHOCTH,
TIPUOOPeTEHHOTO TIPU M3yUeHHH BCero Kypca (hM3MKH, a TakKe /IJIsl IOATOTOBKHU K
OCHOBHOMY TOCYy/IapCTBEHHOMY 93K3aMeHy Ti0 (u3mke g 00y4aroIuxcs,
BLIOpABIIIMX 3TOT y4eOHBII TIpeIMeT.

[Ipu M3yueHUM AAHHOT'O MO/YJIs peanu3yTCsS U CUCTeMaTU3HUPYIOTCS BU/IbI
JesiTe/IbHOCTA, Ha OCHOBe KOTOPBIX 00ecrieurBaeTCsl JOCTH)KeHWe MpeAMeTHbIX U
MeTarnpeAMeTHbIX  TIJITAHUPYeMbIX  pe3yJbTaToOB  oOyueHusi, (opmupyertcs
ecTeCTBeHHOHay4yHasi TPaMOTHOCTb: OCBOEHHEe Hay4HbIX MeTOZOB UCC/ie[0BaHUs



sIB/IEHUI TIPUPOJIbI Y TeXHWKH, OBJIaJileHue YMeHUsIMU OOBSICHATH (r3nuecKre
sIBJIeHUsI, TIDUMEHsIs1 TOJlydeHHble 3HaHWS, pellaTh 3a/aud, B TOM UHUCJIe
KaueCTBEHHbIE U 3KCIIePUMEHTAJIbHBIE.

[IpyHLIMNMANBHO [eATe/IbHOCTHBIM XapaKTep JaHHOrO pasjela peann3yeTcs
3a CUeT TOro, 4YTO OOyuaroluecss BBITIONHSIOT 3aZlaHUsl, B KOTOPBIX UM
Tripe/ijlaraeTcsi:

Ha OCHOBe TIOJIyUeHHbIX 3HAHUW pacro3HaBaTh M HAYYHO OOBSCHATH
(u3ryecKue sIBJIeHUs B OKpY»Katollleld MPUPO/ie U MOBCeHEeBHOU >KU3HU;

WCII0/Ib30BaTh HayYHble METO/Ibl UCC/IeZIOBaHUST (PU3NUECKUX SIBJIEHUM, B TOM
yKcsie JJ1s1 IPOBEPKU TMIIOTe3 U MOJTyueHUs TeOPeTUUeCKUX BbIBO/IOB;

OOBSICHSITH HayuHble OCHOBBI Hanbosiee BaXKHBIX [JOCTHXKEHUWM COBpPeMeHHbIX
TeXHOJIOTMH, HalpUMep, MPaKTUUeCKOr0 WCM0JIb30BaHUS PA3/TMYHBIX UCTOUHUKOB
SHEPrUM Ha OCHOBE 3aKOHa TpeBpalljeHrs U COXPaHeHHs BCeX M3BECTHBIX BU/OB
HEepruu.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUA IIPOI'PAMMBI I1O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

W3yuenue (pu3MKU Ha YPOBHE OCHOBHOTO 001i[ero 0Opa30oBaHUsI HarpaB/IeHO

Ha JI0CTWKeHHe JIMYHOCTHBIX, MeTarpeAMeTHbIX U TIpeMeTHbIX 00pa30BaTeTbHbIX

pe3yJ/bTaToB.

B pe3ynbTrare n3ydyeHust pU3MKU Ha YPOBHE OCHOBHOTO 0011jero ob6pa3oBaHUsi

y obyuatoijerocsi OyayT chopMUpOBaHbl CIeAyIOLHe JTUUHOCTHBIE pe3y/IbTaThl B

4yacTu:

e 1) maTpuoOTUYECKOr0 BOCIUTAHUSA:

e  TIpOsIBJIeHWe HMHTepeca K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUNCKOMU
(bu3rueckKou HayKu;

e  I1[eHHOCTHOE OTHOIIIeHHEe K [JOCTH)KeHUSIM POCCUMCKUX YUEHBIX-(PU3UKOB;

e 2) rpa)kJaHCKOTr0 U AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

e  TOTOBHOCTb K aKTHBHOMY y4YaCTHIO B 00Cy>K[eHUM 0011[eCTBEHHO 3HAUKMMbIX
W 93THUYeCKMX TMpobseM, CBSI3aHHbIX C TIPaKTUUeCKUM TpUMeHeHUeM
JNOCTW)KEeHUW (PU3KKY;

. OCO3HaHWe BaKHOCTU MOPATbHO-3TUYECKUX TPUHLMIIOB B J1eATe/IbHOCTH
YU€EHOro;

e 3) 3cTeTHYeCcKOro BOCIIUTAHUS:

e BOCHOpUSITHE 3CTETUYECKUX KaueCTB (DU3MUECKOW HayKU: ee TapMOHUUYHOIO
MOCTPOEHUs], CTPOTOCTH, TOUHOCTH, TAKOHUUHOCTH;

e 4) eHHOCTH HAy4YHOI'0 MO3HAHMSA:

. OCO3HaHWE LIEHHOCTH (PU3UYeCKOM HAyKM KaK MOILJHOTO WHCTPyMEHTa
MO3HAaHUSI MUPA, OCHOBBI PAa3BUTHSI TEXHOJIOTUM, Ba’KHEMIIEW COCTaBJISIOLEN
KYJIbTYDBI;

. pa3BUTHEe HayuyHOU Jir0OO3HATE/JILHOCTH, UHTepeca K WCC/ael0BaTeIbCKOM
JlesITeNTbHOCTY;

e 5) (¢opvmupoBaHusi KyJbTypbl 3/10POBbSi ¥  3MOLMOHAILHOrO
Os1aromostyumsi:

. OCO3HaHWEe 1IeHHOCTH Oe3ormacHOro obpa3a JKU3HH B COBPEMEHHOM

TeXHOJIOTUUeCKOM MHpPe, Ba)KHOCTW TIpaBWI 0e30MacHOTO TOBe/leHUs Ha
TPAHCIIOPTe, Ha JOpOrax, C 3/IEKTPUUYECKUM W TeIUIOBLIM 000py/I0BaHHEM B
JIOMaIIIHUX yC/IOBUSIX;

. c(hOpMUPOBAHHOCTb HaBbIKa pedeKCUM, TpU3HaHWe CBOero IpaBa Ha
OIIMOKY ¥ TAaKOTO Ke TIpaBa y JIPyroro uejoBeKa;

* 6) TPyAOBOr0 BOCIIUTAHUSA:

. aKTUBHOE yyaCTHMe B peIleHWM MpPaKTUYeCKuX 3ajau (B paMKax CeMbH,
oOpa3oBaTebHOM OpraHMW3al[id, TOpo/a, Kpas) TeXHOJOTUUeCKOW U



colLlMasibHON HampaB/leHHOCTH, TpPeOyIoLUX B TOM uucie U (U3UUeCKUX
3HAHUY;

e  UHTepecC K MpaKTUUeCKOMY M3yUeHUI0 TTpodeccuil, CBsI3aHHbIX C (PU3UKOU;

e 7) 3K0/IOTHYECKOr0 BOCIIMTAHUA:

. OpHeHTalldsi Ha TpUMeHeHWe (PU3NUeCKUX 3HAHWM [Jis pellleHus 3ajau B
00/MacT OKpYysKalolllel Cpefbl, TJIAHUPOBAaHUSI TIOCTYIIKOB U OI[eHKA HX
BO3MOJKXHBIX MOCeACTBUAN /11 OKPY>KaroLllel Cpe/ibl;

e  0OCO3HaHUWe T700a/bHOTO XapakTepa 3KOJOTHYeCKHX MpobsieM U TyTed WX

pelleHus;

e 8) ajanTanuM K U3MEHSIIOIIMMCA YC/JI0BHAM COIMA/ILHONW U MPHUPOJHOU
cpeabl:

. MOTpeOHOCTh BO B3aWMO/IEHICTBUU TIPU  BBITIOJIHEHUM HWCCIeJOBaHUM U
MPOeKTOB (DU3MUYECKOW HarpaB/eHHOCTHU, OTKPBITOCTb OIbITY W 3HAHUSIM
APYTHX;

. TOBBIIIIEHWEe YPOBHS CBOeM KOMITIETEHTHOCTH 4epe3 IPaKTUUeCKYIO
JlesATe/IbHOCTb;

e motpebHOCTb B (hOPMUPOBAHUU HOBLIX 3HAHWM, B TOM uKcje (hOpMy/IHPOBaTh
W/, TIOHSITHS, TUTIOTe3bI O (PU3NUECKUX 00BEKTaX U SIBJIEHUSX;

e OCO3HaHUe AePUIMTOB COOCTBEHHBIX 3HAHUM U KOMITETEHTHOCTeM B 00/1aCcTH
(r3uKY;

. TIJITAHUPOBaHWE CBOEro pa3BUTHS B TIPUOOPETEeHWM HOBBIX (DU3NUECKUX
3HAHUU;

e  CTpem/IeHHEe aHA/IM3UPOBATh U BLISIBJISITH B3aMMOCBSI3U TTPHUPO/IbI, 00IIeCTBa U
5KOHOMUKH, B TOM UMCJIe C UCTI0/Ib30BaHUEM (DU3UUeCKUX 3HAHUU;

. OlleHKa CBOUX /IEUCTBUM C YUueTOM B/USHUSI Ha OKDPY’Kalolllylo cCpefy,
BO3MOJKHBIX I'7I00aTbHBIX TT0C/I€JCTBUM.

METAIIPEAMETHBIE PE3YJ/IbTATDI

B pe3synbrate 0OCBOEHHsI MPOrpaMMbI IO (M3MKE Ha YpPOBHE OCHOBHOI'O
obiriero obpa3oBanus y obydatoiierocs 6yayT chopMupoBaHbl MeTanpeAMeTHbIe
pe3y/IbTaThl, BKIFOUAIOIIMe MM03HaBaTe/IbHbIe YHUBEpCaIbHbIe yueOHbIe 1eHCTBYS,
KOMMYHUKaTUBHbIe  YHUBepCa/libHble  yueOHble  JeMCTBUS,  peryJsiTUBHbIE
YHUBEpCaJibHbIe yueOHbIe 1eHCTBUS.

ITo3HaBaTe/IbHbIE YHHBepPCa/IbHbIe yueOHbIe JeiCTBUS

Ba3oBble jlornuecKue JeiCTBHUA:



BLISIB/ISITH W XapaKTepu30BaTh CYIleCTBeHHble TIPU3HAaKKW OOBEKTOB
(sIB/IEHUN);

yCTaHaB/IMBaTh CYIleCTBEHHBIN MPU3HaK KaacCU(PUKAI[M, OCHOBAHUS /IS
0000111eHUsI U CpaBHEeHMS;

BBISIB/IITH 3aKOHOMEPHOCTH Y TIPOTHBOPEUMsSI B paCCMaTpHUBaeMbIX (hakTax,
JAHHBIX 1 HAOJ/MIOIeHUSIX, OTHOCSIIMXCS K (PU3NUECKUM SIBJIEHUSIM;
BBISIB/ISITh TIPUUMHHO-C/IE/ICTBEHHbIE CBSI3U TIPU W3yYeHUU (U3NUECKUX
SIBJIEHWI U TIPOLIeCCOB, ZieJlaTh BBIBO/bI C MCIIO/Ib30BaHUEM [IeIyKTUBHBIX
Y MHAYKTUBHBIX YMO3aK/IIOUe€HUH, BbIIBUTATh TMIIOTE3bI O B3aWMOCBSI3SIX
bU3MUeCKUX BeJINUMH;

CaMOCTOAITEeJTbHO BBIOMpaATh Criocob pemreHus yueOHOW  (U3UUECKOM
3a7laun (CpaBHEHWe HEeCKOJIbKUX BapUaHTOB pelleHusi, BbIOOp Haubosiee
TIOJXO/ISAIIEr0 C YUETOM CAMOCTOSITe/IEHO BbI/Ie/IEHHBIX KPUTEPHEB).

Ba3oBhbIe Hcc/IeJ0BaTe/IbCKHE JeHCTBHSA:

HCTI0/Tb30BaTh BOMPOCHI KaK MCC/Ie/I0BaTe/IbCKUM MHCTPYMEHT TI03HAHUS;
TIPOBO/IUTD 10 CAMOCTOSITE/TbHO COCTaB/IEHHOMY TIJIaHY OITBIT, HECTOXKHBIN
bu3nueckuii IKCTIepUMeHT, HeOoJIbIlloe HCC/IejoBaHWe (HU3NUECKOTO
SIBJIEHMS;

OlleHHMBaTb HAa TPUMEHHMMOCTb M  JOCTOBEPHOCTh HH(MOPMALIUIO,
TI0JTyUYeHHYIO B XO/Ie UCC/Ie/JOBaHHS WK KCTIIepUMEHTa;

CaMOCTOSTe/TbHO (hOPMYMPOBaTh 0000IIeHNsT ¥ BLIBO/IBI 110 Pe3yJibTaTaM
TIPOBEIEHHOT0 HAaO/TFOIeHHSs, OTTbITa, MCCIe/OBAHNS;

IIPOrHO3MPOBATh  BO3MOXXHOE  Jla/ibHeMIllee  pa3sBUTHE  (PU3NUECKUX
TIPOL[ECCOB, a TaKXKe BBIJBUTATh MPEATION0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCJIOBUSIX Y KOHTEKCTaX.

Pa6oTa ¢ uHdopmarmeii:

TIPUMEHSITh pa3/MyHble MeTO/bl, UTHCTPYMEHTHI M 3alpOoChl MPU MOUCKEe U
orbope WHGOpPMAI[MK WM [JaHHBIX C YYETOM TIpeJJIOKeHHOH yueOHOM
dbu3rueckoi 3aziaum;

aHa/IM3MpoBaTh, CUCTEMATU3UPOBAaTh U WHTEPIIPETUPOBATh HMH(OpMaI1Io
pa3IMYHbIX BUZOB U (POPM Tpe/ICTaB/IeHNS;

CaMOCTOSITeJTLHO ~ BbIOMpaTh ONTUMa/bHYIO (OpPMY  TIpeZCTaBIeHUs
vHpOpMaluM W W/UIKOCTPUPOBATh pelllaeMble 3a/laud  HeCJI0KHbIMU
CcXeMaMH, iMarpaMMaMi, WHOU TpadyKoi ¥ X KOMOWHALIASMU.

KOMMyHI/IKaTI/IBHblE YHUB€pPCA/IbHbIE yq86l-lble AEﬁCTBI/IHZ

B Xo/le 0OCyXZeHUss yueOHOro marepuasa, pe3yJ/bTaToB J1abopaTOPHBIX
paboT ¥ MPOEKTOB 3a/laBaTh BOTIPOCHI TI0 CyI[eCTBY 00CY’KaeMOoM TeMbl U
BBbICKa3bIBaTh W/, HalleJieHHble Ha pelleHHe 3aJaud U TojJeprKaHue
6J1aroykenaTeIbHOCTH O0II[eHHs;



COTOCTaBJISATb CBOU CYXKAEHUSI C CY)XXOAEHUSIMU [JPYIMX YuaCTHUKOB
Auanora, oOHapy)kKuBaThb pa3/inuue U CXOZCTBO MO3ULUH;

BbIDA’KaThb CBOKO TOUKY 3PEHUSI B YCTHBIX U TMCbMEHHBIX TeKCTaX;
yOIMYHO TIPeJCTaB/ISATh Pe3y/IbTaThl BLITIOTHEHHOTO (PU3MUECKOro OIbITa
(3KCepuMeHTa, UCC/IeIOBaHUs, TIPOEKTA);

MOHMMaTb U UCIOJb30BaThb  MpeMMyLIecTBa  KOMaHAHOU U
WH/IVBUAYalbHOM paboThl TIpU pelieHWH KOHKpeTHOW (hr3nueckoi
1Ipo0OJieMbI;

MIPUHMMATh LieJId COBMECTHOM [JleATellbHOCTH, OPraHU30BbIBaTh [1€HCTBUS
10 eeé JOCTW)KEHHIO: pachpefessaTb PO, 00CYyXJaThb TPOIeCChl U
pe3y/bTaTbl COBMECTHOM paboThl, 000011[aTh MHEHHST HECKOJIBKUX JTHO/Iel;
BBITIO/THSITH CBOIO YacTb PabOThI, JOCTUrasi KAUeCTBEHHOTO pe3yJbTaTa Mo
CBOEMY HarpaB/IeHHI0 M KOODJAUHUPYSl CBOM [EeUCTBUS C JAPYyTrUMH
yjieHaMU KOMaH/Ibl;

OlleHMBaThb KaueCTBO CBOEro BK/aZia B OOL[UI MPOAYKT MO KPUTEPUsM,
CaMOCTOSITeJIbHO C(hOPMYIMPOBAaHHBIM yUaCTHUKaMH B3aUMOZeUCTBUS.

Pery/isaTUBHBbIe YHUBepPCa/IbHbIe yueOHbIe JeiiCTBHs

Camoopranusanus:

BBISIB/ISTH TIPO0J/IEMBI B JKU3HEHHBIX U YUeOHBIX CUTyarUsiX, TPeOyroImx
JUIs1 pertieHust (GU3NUecKux 3HaHUM;

OPHEHTUPOBATbCS B  PA3/MUHBIX IIOAXOJAaxX TIPUHATHS  pelleHui
(vHAVBHUAYATbHOE, TIPUHATHE peIeHus B TPYIIIe, MPUHATHE peIleHuH
TPYIIION);

CaMOCTOSTE/TbHO COCTAB/STh aATOPUTM pelileHrst (GHU3uueCcKor 3a7aun Uin
T7laHa WCCJIeZIOBAaHUSI C YUETOM HMEIOIIUXCS PeCcypcoB U COOCTBEHHBIX
BO3MO>KHOCTEH, apryMeHTUPOBATh IMpe/ijlaraeMble BapUaHThI pelieHuH;
JienaTh BIOOpP U OpaTh OTBETCTBEHHOCTD 3a peIleHHe.

CaMOKOHTPOJIb, 3MOHHOHaﬂbeIﬁ HHTE/IV/IEKT:

JlaBaTh aJ|leKBaTHYIO OLIEHKY CUTYyal[iy U Mpejjiarathb IjlaH eé U3MeHeHUs;
OOBSICHATE TIPUYWHBI  JOCTIDKEHWS  (HeJOCTWKEHHUS])  pe3y/IbTaToOB
JesiTeJIbHOCTH, [IaBaTh OL[eHKY MPHOOPeTeHHOMY OITBITY;

BHOCUTb KOPPEKTUBBI B ESTEJILHOCTb (B TOM UHMCJ/IE B XOJ BBINOJHEHUS
(U3MUeCKOro WCC/IeloBaHUSI WIM TIpOEKTa) Ha OCHOBE HOBBIX
00CTOSATENBCTB, W3MEHUBIIMXCSA CUTYallUid, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILNX TPYAHOCTEW;

OLIeHMBATh COOTBETCTBUE pe3yJibTaTa LIl U YCJIOBUSIM;

CTaBUTH Ce0si HA MeCTO JIPYroro uejoBeKa B XOZie CIOpa WM AUCKYCCUHU
Ha Hay4YHYI0 TeMy, IOHUMAaTh MOTUBbI, HAMEPEHHS U JIOTUKY JPYyroro;



TIpU3HaBaTh CBOE MPaBO Ha OLIMOKY MpH pellieHruH (Hr3UUecKUx 3ajau Uiu
B YTBEP’K/|€HUSIX Ha HayuHble TeMbl U TaKOe >Ke MPaBo JIPyroro.

INPEAMETHBIE PE3YJ/IBTATHI

K koHIly oOyueHusi B 7 KJ1acce TIpe/]MeTHbIe pe3y/bTaThl Ha 6a30BOM YPOBHe
JOJDKHBI OTpaXkaTb C(HOPMUPOBAHHOCTH ¥ 00yJarOIUXCsl yMeHH:

WCTO/b30BaTh  MOHATUS:  (U3UUeCKMe U XUMHUYecKue  siBJieHus,
Hab/to/leHre, JKCIIePUMeHT, Mo/ieflb, TUIOTe3a, eJUHUIIbl (HU3UUeCKUX
BeJIMUMH, aTOM, MOJIeKyJa, arperaTHble COCTOSIHWSI BelljecTBa (TBEpPZOe,
)KUaKoe, ra3oobpa3Hoe), MexaHWUeCKOoe /[IBIKeHHe (paBHOMEpHOe,
HepaBHOMEpDHOe, TIPSIMOJIMHENHOe), TPaeKTOpUs, paBHO/ENCTBYOIast
Cufa, nedopmariusi (ynpyras, TJIaCcTU4ecKast), HEBeCOMOCTb,
COOOIIIAIOIINeCs] COCY/bI;

pasnuath sBiaeHus (quddysus, TenaoBoe ABWKeHHe UaCTUl] BellecTBa,
paBHOMEpHOe  /IBIDKeHWe, HepaBHOMepHOe [BWXeHue, HWHepIus,
B3aUMO/IeiCTBUE TeJl, paBHOBeCHe TBEP/IbIX Tel C 3aKPervieHHOW OCbhbi0
BpallleHusi, Tepefiauya JaBjeHUs] TBEPAbIMU TejlaMH, >KUJKOCTSAMU U
rasamy, atMocdepHoe [laBjieHWe, TJlaBaHUWe Tes, [peBpalleHus
MexXaHWUeCKOM 3Hepryv) I0 OMUCAaHWI0 MX XapaKTepHbIX CBOWMCTB U Ha
OCHOBe OITbITOB, IEMOHCTPUPYIOIIUX JJaHHOe (hr3UUecKoe siBleHUe;
pacrio3HaBaTh TPOsIBieHWe UW3y4YeHHbIX (PU3UUeCKUX SIBJIEHUW B
OKpy)KarollleM Mupe, B TOM uucjie (uU3MyecKue sIBJIeHHWs B MPUPOJE:
TIpUMeEpbI IBMXKEHUS] C pa3/IMUHbIMU CKOPOCTSIMH B >KUBOW U HEXXUBOU
TIpUpo/ie, MAeNCTBUMe CUIbl TPeHUs B TIPUPOJle U TeXHUKe, BUSHUE
aTMoc(hepHOro JlaB/ieHUs Ha >KUBOW OpraHW3M, TlaBaHHe PbIO, pbluaru B
TeJie uesioBeKa, TIPU 3TOM TepeBOIUTh MPAaKTUUeCKy0 3alauy B yueOHYIO,
BbIJIe/ISITh CYI|eCTBEHHbIE CBOMCTBA (MPU3HAKK) (DHM3UUYECKUX SBIEHUM;
OMUCHIBATh U3yUeHHbIe CBOMCTBA Tel U (pU3UUeCKUe SiBJIeHUs, UCTIOJIb3Ys
¢dusnueckre BeMUUMHBI (Macca, 00BEM, TIJIOTHOCTb BeIeCTBa, BpeMs,
MyThb, CKOPOCTb, CPeAHSIS CKOPOCTh, CU/a YMNPYTrOCTH, CH/a TSHKECTH, BeC
Tefa, CWIa TpeHus, JaBreHWe (TBEPJOro Tema, >KUJKOCTH, Ta3a),
BBITA/IKUBAIOIIAsl CHJla, MeXxaHWJecKass paboTa, MOIHOCTb, TIJIeU0 CHJIBI,
MOMEHT CHU/bl, KO3((UIIMEHT TMoJie3HOr0 [eWCTBUS MeXaHU3MOB,
KUHeTUUecKasi U TOTeHLMasbHasi SHeprusi), Mpu OMUCAaHWUU MPaBUILHO
TPAaKTOBaTh  (MU3MUECKUN CMBICII  WCIIOMb3yeMbIX  BeJNWYMH,  UX
0003HaueHUss U eJUHUIBI (U3NUECKUX BeJMUMH, HAXOAWUTb (HOPMYJIBI,
CBsI3bIBAIOIIME JAaHHYIO (PU3NUECKYIO0 BEJIMUMHY C IPYTHMU BeJUUMHAMU,
CTPOUTH IPapUKY M3yUYEHHBIX 3aBUCUMOCTeN (PU3NUECKUX BeTUUMH;



XapaKTepu30BaThb CBOWCTBA Tes, (U3MYecKue SBAEHUSI U TIPOLIeCCHI,
WCIIO/Tb3Ysl TIpaBWIa CJIOXKeHUs CU/ (BIOMb OJHOM MpsIMOM), 3aKOH ['ykKa,
3akoH [lackarns, 3akoH ApxuMe/ia, TIPaBU/IO0 paBHOBecUst pbidara (6/10ka),
«30/I0TOe TIPaBW/IO» MeXaHWKHM, 3aKOH COXpaHeHWs MeXaHWYeCKOU
JHEpruy, Mpyd H3TOM JaBaThb CJIOBeCHYI (DODMYJMPOBKY 3akKOHa W
3aMyChIBaTh €r0 MaTeMaTUueCcKoe BbIpaKeHUE;

00BSICHATH (Pr3UUeCKUe sIBJIeHHs], TPOLIeCChl U CBOMCTBA TeJsl, B TOM YUCJ/Ie
M B KOHTEKCTe CUTyalMd NPaKTUKOOPUEHTHPOBAaHHOIO XapakKTepa:
BBISIB/ISTh TPUUMHHO-CJIEZICTBEHHbIE CBSI3H, CTPOUTH OOBsicHeHHe u3 1-2
JIOTUYECKUX I11aroB C OMOpPOM Ha 1—-2 M3y4yeHHBIX CBOWCTBA (PU3UUECKUX
sIBJIeHWH, (hrU3MUeCcKUX 3aKOHa WX 3aKOHOMEPHOCTH;

pellaTh pacueTHble 3ajauyd B 1-—2 [JeMCTBUS, WCMOJb3ys 3aKOHbl U
¢dbopMysibl, CBsi3bIBarOLMe (PU3MUeCKUe BeMUMHBbI: Ha OCHOBe aHasv3a
yCJIOBHUS 33/lauy 3arvChiBaTh KpaTKOe YCJI0BUe, MOJCTaB/sATh (hr3UUecKue
BeJIMUMHBI B (DOPMYJIbI ¥ TPOBOJUTH PACUEThl, HAXOAUTH CIIPAaBOYHbIE
JaHHbIe, He0OXOAUMBIe [I/isi pellleHus 3a/lay, Ol[eHUBaTh PeaTMCTUYHOCTD
NoJiyuyeHHOU (PU3HMUecKoil BeTMUUHBI;

pacrio3HaBaTh TPOO/ieMbl, KOTOpble MOJKHO peIIUTb TP TIOMOIIU
(r3UUeCcKUX METOJ0B, B ONMCAHUM UCC/el0BaHUs BbIJIe/ISITh TIPOBEpsieMoe
NpeAnoao)keHde  (TUMoOTe3y),  pas3/vyaTb W WHTEpHpeTUpPOBaTh
MOJTyYeHHbIM pe3y/bTaT, HAaXOJUThb OIIMOKM B XOJe OMbiTa, /e/aTb
BBIBO/IbI T10 €r0 pe3y/ibTaTaM;

MIPOBOAUTL OMbITHI TO0 HaOMOJeHUI0 (U3NUeCKUX SIBJIEHUM WU
(dr3nUecKux CBOMCTB Ten: (¢hopMynMpoBaTh NpoBepsieMble
TIPe/TIONI0XKeHH s, COOUpaTh YCTaHOBKY W3 Tpe/IoXKeHHOro 000py10BaHu,
3aMuChIBaTh X0/ OMbITa U (DOPMYJ/IMPOBAaTh BBIBO/IbI;

BBITIOJIHATH TMpPsSIMble W3MEPEHUs] PACCTOSIHUS, BPEMEHM, MacChl Tea,
o0beéMa, CWIbl W TeMIepaTypbl C WCIOJb30BaHUEM aHA/IOTOBBIX U
1[UGPOBLIX TPUOOPOB, 3aMyChIBaTh II0Ka3aHUsS TPUOOPOB C YUETOM
3a/]JaHHOM abCOMFOTHOM MOTrPEIIHOCTH U3MepeHHH;

TIPOBO/IUThH UCC/Ie[JOBaHUe 3aBUCHMOCTH OAHOW (hPM3UUeCKOW BeJIMUUHbI OT
JPyrOM C WCMOJ/b30BaHWEM TMPSIMbIX H3MepeHuM (3aBUCUMOCTH ITyTH
PaBHOMEDHO [BWXKYLIETOCs Tejla OT BPEMEHM [JBWKEHHUs Tesa, CHUJIbI
TPeHUsI CKOJIbKeHUsI OT Beca TeJia, KaueCcTBa 00paboTKM MOBepXHOCTeH Test
Y He3aBUCHMMOCTH CHUJIbl TPEHUS OT TI/IOL[aZi CONPUKOCHOBEHUS TeJl, CUJIBI
YyIPYTOCTU OT y[AJUHEHUs TPY)KWHbBI, BbITAJKWBAOIeN CUIbl OT 00beMa
TIOTPY>KEHHOW YaCTH TeJla M OT IJIOTHOCTH >KUIKOCTH, €€ He3aBUCUMOCTHU
OT TUIOTHOCTH Teja, OT ITyOUHBI, HA KOTOPYIO TIOTPY’>KEHO TeJio, YCIOBUM
TIJIaBaHUSI TeJl, YC/IOBUM pPaBHOBeCHs pbluara U OJIOKOB), y4acTBOBaTh B



TJIAaHUPOBAaHUM ~ y4eOHOTO  MCC/ie[loBaHUs, COOMpaTh YCTAHOBKY W
BBITIOJIHATL M3MepeHusi, Caeysl TMpeJJio)KeHHOMY TulaHy, (UKCUPOBATh
pe3y/ibTaThl TOAYUEHHOM 3aBUCMMOCTH (DU3NUECKHUX BeJUYMH B BUJIE
TIpe//IoyKeHHBIX Tab/mil U rpadukoB, [enaTh BLIBOJALI M0 pe3yJbTaTam
YCCieIOBaHUS;

TIPOBOJUTh KOCBEHHbIe M3MepeHHsi (U3MUYeCKUX BeIUUMH (TIJIOTHOCTh
BelleCTBa JKUAKOCTU W TBEPJOr0 Teja, CWAa TPEHUs] CKOJIbXeHUS,
JlaBlieHWe  BO3[yXa, BbITaJKMBawoLlasi CWla, [JeHCTByloIlasg  Ha
TOTPY’KEHHOe B J>KUAKOCTb Tea0, KO3(PhHUIIMEeHT T[0Jie3HOr0 [AeMCTBUS
MPOCTBIX MEXaHW3MOB), CJiefysl TIPEeJJIO)KEHHOW HWHCTPYKLUU: TpU
BBIMIOJTHEHUU H3MepeHuil coOUpaTh SKCIepHMEeHTalbHYH YCTaHOBKY MU
BBIUMC/IATH 3HaUeHUe UCKOMOU BeJIMUKHBI;

cobJtr01aTh TIpaBU/Ia TEXHUKH 0€3011aCHOCTH TIpU paboTe C 1abopaToOpHBIM
obopyoBaHuEM;

yKa3bIBaTh MPUHIUIIBI JEMCTBHUS MPHUOOPOB M TEXHUUECKUX YCTPOMCTB:
BeChbl, TepMOMETp, [JWHAMOMETP, COOOIaroIecs COCyAbl, OGapomeTp,
pblyar, MOABMXHBIN 1 HEITOABW)KHBIN 010K, HAaK/IOHHAS TIJIOCKOCTH;
XapaKTepu30BaTh TIPUHLUIMBI  [1eHCTBUS UW3yUeHHbIX TIPUOOPOB U
TeXHUYeCKUX YCTPOWCTB C OMOPOM Ha WX OnucaHus (B TOM 4YHC/e:
MOJIIUIHUKY, YCTPOWCTBO BOZOINPOBOJQA, THU/PaBIAYECKUI TIpecc,
MaHOMeTp, BbICOTOMep, MOPIIIHEBOIM HACOC, apeOMeTp), UCII0JIb3Ysl 3HAHUS
0 cBolcTBax (U3NUeCcKuX siBJieHUN U HeoOxogumble (pu3nuecKkre 3aKOHbI
Y 3aKOHOMEPHOCTH;

TPUBOJUTL  TMpUMepbl  (HaXoAuUTb  HH(OpPMAIMI0O O  [pUMepax)
MPaKTUYECKOTO MCMO/b30BaHUS (M3MUECKUX 3HAaHWKW B TIOBCEJHEBHOM
XU3HU 715 0becrieueHust 6e3omacHOCTH Tipy obpaliieHny ¢ mpubopamu U
TeXHAYECKUMH YCTPOMCTBAMM, COXpaHEHHUSI 3/I0POBbs W COOJMIO/eHus
HOPM 3KOJIOTHUYECKOT0 TIOBeIeHUs1 B OKPY KalolLlel cpe/ie;

OCYIIIeCTB/ISATh OTOOP WCTOYHMKOB WHbopMalmu B VHTepHeTe B
COOTBETCTBUM C 33JJaHHBIM TTOUCKOBBIM 3allPOCOM, HAa OCHOBE UMEHOIINXCS
3HAaHWUW W TYTeM CpaBHEHUs pa3/IMUHbIX WCTOYHUKOB BbIJENSTh
vHbOpMalLMio, KOTOpasi SIBSeTCS TIPOTUBOPEUMBOM WM MOXeT ObITh
He/I0CTOBEpPHOM;

WCTI0/Tb30BaTh TIPY BBITOTHEHWH YUYeOHBIX 3a/[aHUi HayUHO-TIOMYJ/ISIPHYIO
nuTepatypy (M3MUecKOoro COJiep)KaHus, CIIpaBOUHble  MaTepuasbl,
pecypchl cetTd VIHTepHeT, BaZieTh NMpUeMaMu KOHCIIEKTUPOBaHUsI TEKCTa,
ripeoOpa3oBaHyst UH(GOPMALIMX U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHbIe KpaTKHe TMUChbMeHHbIe U YCTHbIe COOOIeHUs Ha
OCHOBe 2—3 UCTOYHUKOB MH(OpMaLUd (PU3NUECKOTO COJep)KaHusl, B TOM



yucie MyOIMYHO fesiaTb KpaTKue COOOlLeHUs] O pe3ysbTaTaX MPOEKTOB
Wi yuyeOHBIX MCCAeAOBaHWM, TIPU 5TOM TIPaMOTHO HCII0/Ib30BaTh
V3yUYeHHbIM TIOHATUMHBIM amnmapaT Kypca (U3UKH, COIPOBOXKJATh
BBICTYIIJIEHHE TIpe3eHTalew;

MpY BBITIOJIHEHUM YyueOHBIX TPOEKTOB UM HCCJ/Ie[OBaHUM pacripefiensiTh
00s513aHHOCTM B TpyMIe B COOTBETCTBHMU C TOCTaB/eHHBIMU 3a/layaMy,
C/IefUTh 3a BBINIOJIHEHWEM I[UlaHa [eMCTBUM, aJileKBaTHO OLleHHWBaTh
COOCTBEHHBI  BK/IaZ, B  JeSATelbHOCTb  TPYIbl,  BBICTPAUBATh
KOMMYHMKaTUBHOE B3aMMO/IENCTBYE, YUNTHIBAs MHEHHE OKPY KaroIUX.

K kon11y oOyuenusi B 8 k/acce npeiMeTHbie pe3y/bTaThl Ha 6a30BOM ypOBHe
JIOJDKHBI OTpa)kaTb CPOPMUPOBAHHOCTD Y 00yUaroInXcsi yMeHU:

VICTI0J/Ib30BaTh MOHATUS: Macca U pa3sMepbl MOJIEKYJI, TEIJIOBOE [IBU)KEHHE
aTOMOB U MOJIEKYJI, arperaTHble COCTOSTHUS Bell|eCTBa, KpUCTa/VINueCcKue U
amopdHble Tesa, HaCBILEHHbIM W HEHACBIIeHHbI Map, BIaKHOCTb
BO3/lyXa, Temreparypa, BHYTDEHHsII SHeprusi, TeI/IOBOW [BUTraTe’ib,
3JIeMeHTapHBIN 3/IEKTPUYECKUN 3apsi[l, 3JIeKTpUUeCKoe T10J1e, TIPOBOJHUKU
Y IU371eKTPUKH, TTIOCTOSIHHBIN 37IeKTPUUYECKUI TOK, MarHUTHOE TI0JI€;
pa3nuuarh fBJIeHWs (TervioBoe pacClIMpeHHe U C)KaTue, Teruionepejauva,
TEeIJI0OBOe PaBHOBeCHE, CMauvMBaHWe, KalWIsSIPHbIe sIBJIEHUs, WCIapeHue,
KOHJIeHCalysl, TIaB/ieHde, KpUCTa/siM3alus (OTBep/eBaHUE), KUIIEeHUe,
Terionepezaya (TeruIonpoBOAHOCTB, KOHBEeKL[WS, U3JTyueHue),
3JIeKTpU3aLUs TeJl, B3aUMOZEeNCTBHe 3apsi[ioB, [JeHCTBUS 3JIeKTPUUeCKOro
TOKa, KODOTKOe 3aMblKaHWe, B3aWMOJENCTBME MarHWTOB, [euCTBHe
MarHUTHOTO T0JIsI Ha MPOBOJHUK C TOKOM, 3JIeKTPOMAarHUTHasi MHAYKLIMS)
M0 OMNUCAaHUK) UX XapaKTepHbIX CBOWCTB K Ha OCHOBe OIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3NYecKoe SIBJIEHUE;

pacrio3HaBaThb TIPOsIBieHWe UW3Y4YeHHbIX (PU3UUeCKUX SIBJIEHUW B
OKpy)KarollleM Mupe, B TOM uucjie (U3MyecKre sIBJIeHUs B MPUPOJE:
TIOBEPXHOCTHOE HATs)KeHWe U KalWuUIspHble SIBJI€HWsST B TPUPO/E,
KPUCTa/l/Ibl B TIpUpofe, u3nydeHrWe CojHLA, 3aMep3aHue BOJOEMOB,
MopcKue 6pu3bl, 06pa3oBaHUe pOChl, TYMaHa, UHesl, CHera, 3/IeKTpUuecKre
siB/ieHUs1 B aTMocdepe, 3/1eKTPUUeCTBO >XUBBIX OPraHU3MOB, MarHWTHOe
rose 3em/H, JApedd MOJOCOB, POJb MarHUTHOTO TIO/S [Ji >KU3HUA Ha
3emJie, MOISIPHOE CUSIHUE, TIPU 3TOM IepeBOAUTH NPAKTUYECKYIO 3a/jauy B
yueOHYI0, BbIIEJISITh CYI[eCTBEHHbIe CBOMCTBA (MpPU3HAKU) (U3NUECKUX
SIBJICHUI;

OTMChIBaTh U3yueHHble CBOMCTBA Tel U (PU3NUecKue SIBIeHHsl, UCTIO/b3Ysl
¢u3nueckre BelUUMHBI (TeMIlepaTypa, BHYTPEHHss1 SHeprusi, KOJu4eCcTBO
TETJIOThI, y/e/ibHas TeMJIOEMKOCTh BellleCTBa, y/e/abHasl TerioTa



TUlaB/eHusl, yJenbHas TeryioTa MapooOpa3oBaHus, YyZeabHas TeroTa
CropaHusi TOIMJIMBA, KO3(P(PULMEHT TI0/Ie3HOr0 [JeWCTBUS TerIOBOM
MalllMHbl, OTHOCHTEe/IbHAsl BJIAXXKHOCTb BO3[yXa, 3JIeKTPUUECKUM 3apsp,
CW/la TOKa, 3JIeKTPUUeCKoe HarpsbkeHWe, COINPOTHB/IEHWe IPOBOJHUKA,
yJelbHOe  COMpOTWBJIEHWe  BeljecTBa, pabora ¥ MOLIHOCTb
3JIEKTPUUECKOTO0 TOKa), MNpA OMUCAaHWM TMPABWIBHO  TPAKTOBAaTh
¢u3nUecKuil CMBICTT UCIOJ/Ib3YeMbIX BeJIMUMH, 0003HaUeHUs] U eIWHULIbI
¢u3MUecKUX BeJWYMH, HAXOAWUTb (DOPMYIbI, CBSI3bIBAOLME [AHHYIO
(¢U3MUecKyr0 BeJMYMHY C [pPYTMMH BeJWYMHAMM, CTPOUTH TIpayKu
V3YUYEHHbBIX 3aBUCUMOCTeN (PU3NUYECKHUX BeJTMUMH;

XapaKTepu30BaTb CBOWCTBA TeJl, (PU3WUYECKHWe SIBJIEHUS M MPOLIECCHI,
VICTIO/Ib3Ysl OCHOBHBIE TIOJIOXKEHUS] MOJIEKY/ISIPHO-KUHETUUeCKOW TeOpuH
CTPOEeHMs BellleCTBa, NMPUHLMIT CyNepro3uLMU Mojel (Ha KaueCTBeHHOM
YPOBHE), 3aKOH COXpaHeHMs 3aps/a, 3akoH OMa /i1 yyacTka Ljenu, 3aKOH
Ixoyns—JleHua, 3aKOH COXpaHEHUsI SHEPruUM, NpU S5TOM JaBaTh
CJIOBeCHYHO (DOpPMY/IMPOBKY 3aKOHa M 3alMChiBaTb €r0 MareMaTHuecKoe
BbIp&)KEHUE;

00BSICHATL (U3MYecKHWe TPOLIeCChl U CBOMCTBA Tes, B TOM UWCIe U B
KOHTEKCTe CUTyalui NMPaKTUKOOPHMEHTHUPOBAaHHOI'O XapakTepa: BbISBIIATH
TIPUYMHHOC/IE/ICTBEHHbBIE CBSI3U, CTPOUTH 00bsICHeHUe W3 1-2 JIoruueckux
I1aroB C OMOpOM Ha 1-2 W3yYeHHBbIX CBOMCTBa (PU3MUECKUX SIB/IEHUH,
(r3rueCcKrX 3aKOHOB WM 3aKOHOMEePHOCTel;

pellaTb pacuéTHble 3ajaud B 2—3 [elCTBUsA, WCIIO/Ib3ysl 3aKOHbl U
(GbopMy/ibl, CBsI3bIBAKOLME (PU3MUYECKHWe BeJWYMHBL: Ha OCHOBE aHalu3a
yCJIOBUS 3a/lauyM 3allMChIBaTh KpaTKOe YCJIOBHe, BBISB/IATb HEJ0CTaTOK
JAHHBIX [JIsi pellleHusl 3aflaud, BbIOMpAaTh 3aKOHbI U  (QOPMYIIbI,
HeoOXo/MMble 711 ee pelleHusl, MPOBOJUTb pacueTbl M CPaBHUBATh
TMOJIyYeHHOe 3HaueHe (PU3NUeCcKOor BeJIMUUHBI C U3BECTHBIMU JJaHHBIMUY;
pacrio3HaBaTh TMp06JieMbl, KOTOpble MOKHO peLIUTb TIPU TIOMOIIU
(¢U3MUeCKUX MeTO/I0B, MCIIO/b3ys OMUCAHWe WCC/Ie[JOBaHUS, BbIZE/ATh
IIpOBepsieMOe  TPeJIIo/IO’KeHUe, OLleHWBaTh IIPaBWIBHOCTH — IOpsJKa
TIPOBe/IeHNs UCCIIeJOBaHus, e/laTh BbIBO/bI;

MPOBOJIUTh  OTBITHI T0 HabOMoAeHuI0  (QU3NUeCKUX SIBJI€HUN WU
($r3MUeCcKrX CBOWCTB Ten (KauUIpHbIe sIB/IeHHS, 3aBUCUMOCTb /laB/IeHUs
BO37lyXa oT ero 00béma, TeMriepaTyphbl, CKOPOCTH TpOL{eCca OCThIBAHUS U
HarpeBaHuWsl TMpW W3/lydeHUH OT LBeTa H3Jydaroler (morioijaroien)
MOBEPXHOCTH, CKOPOCTb MCMAapeHUsl BOJAbI OT TeMIIepaTyphl KUAKOCTH U
MJIOIafM €€ TIOBepXHOCTH, SJeKTpU3alusi Tel U B3aUMOJENCTBUe
5/IeKTPUYECKUX 3aps[i0B, B3aMO/IeHCTBHE MTOCTOSIHHBIX MarHUTOB,



BU3ya/M3allusl MarHUTHBIX TI0JIed TOCTOSTHHBIX MarHWTOB, [JEeUCTBUS
MarHMTHOTO TOJiS Ha TPOBOJHUK C TOKOM, CBOMCTBA 3J/IeKTPOMAarHuTa,
CBOMCTBA SJIGKTPOZBUIarTesisi TOCTOSSHHOIO TOKA): (POPMyJ/IMpPOBaTh
TIpoBepsieMble TPeATION0KeHHs, COOMpPaTh YCTAaHOBKY W3 TPe/I0yKeHHOTO
000py/I0BaHUs, OMKCHIBATh X0/ OMbITa U (HOPMYIMPOBATh BHIBObI;
BBITIOJIHATh ~ TIPSIMble  M3MEpPEHUsI  TemrepaTrypbl,  OTHOCUTE/IbHOM
BJI&)KHOCTHA BO3/yXa, CWIbl TOKa, HarpsyKeHUss C UCIOJb30BaHUEM
aHAJIOTOBLIX TIPUOOPOB M JAaTUMKOB (DU3MUECKUX BETUUWH, CPaBHUBATh
pe3y/bTaThl H3MEepPeHUH C YU€TOM 3a/JaHHOM abOCOTFOTHOM MOTPeIIHOCTH;
TPOBO/IUTh UCCJIe/IOBaHUE 3aBUCUMOCTH OZHOM (DU3HUUeCKOM BeJIMUHUHBI OT
JPyrou C WCHO/Jb30BaHWEM TIPSIMBIX  H3MepeHuM  (3aBUCUMOCTD
COTNIPOTHBJ/IEHUSI TIPOBOJHMKA OT €ro /[I/IMHbI, TIJIOLIa[d T10TepevyHOro
CeUeHUsl U yZIeJIbHOTO COTIPOTUB/IEHHUS BellleCTBa NMPOBOJHUKA, CU/bI TOKA,
WAyllero uepe3 TPOBOAHUK, OT HalpspKeHUs] Ha  TIPOBOJHUKE,
WCCleloBaHUe —TI0C/IeOBaTe/lbHOTO W Tapasuie/lbHOTO  COeMHEeHUMN
TIPOBO/ITHMKOB): TIJIaHUPOBaTh MCC/Ie[JOBaHHe, COOHpaTh YCTAHOBKY U
BBITIO/IHAITh W3MEpeHUs, Caefysl MNpeAioKeHHOMY TIUlaHy, (DUKCUPOBATh
pe3y/ibTaThl TIOJIy9eHHOM 3aBUCMMOCTH B BHe Tabaui] ¥ rpadukos,
JleniaTh BBIBO/IbI 10 pe3y/ibTaTaM UCC/Ie/JOBaHusI;

MPOBOJIUTh KOCBEHHbIE H3MepeHUs1 (PU3NUeCKUx Be/lUuuH (yZebHast
TEIVIOEMKOCTh ~ BeIlleCTBa, COMPOTHBJIEHWE TIPOBOJHMKA, pabora u
MOII[HOCTb 3J/IEKTPUUECKOTO TOKa): TJIAHUPOBaTh H3MepeHus, CcoOupaTthb
9KCIepUMeHTaIbHYI0 YCTaHOBKY, C/iefys TMpeAJioKeHHOW WHCTPYKLUM, U
BBIUMC/ISITh 3HaUeHHe BeJIMUUHBI;

cobsirojaTh MpaBu/ia TeXHUKU Oe30macHOCTH 1pu paboTe ¢ 1abopaTOpPHBIM
obopy/ioBaHHEM;

XapaKTepu30BaTh TPUHLUIMbBI  eWCTBUSI UW3yUeHHbIX TIpUOOPOB U
TeXHUUECKMX YCTPOMCTB C OMOPOM HAa WX OnvcaHusg (B TOM YMCIIE:
CHCTeMa OTOIUIEHHUSI [JOMOB, THTPOMETp, TapoBas TypOWHa, amIiepMeTp,
BOJIbTMETD, CUETUMK 3JeKTPUUEeCKOW 5HEeprvu, 3J/1eKTPOOCBETUTE/IbHbIe
nipubOpkI, HarpeBaTebHbIE /IEKTPONPHUOOPHI (TIpUMepbI), 3/eKTpUUecKre
ripe/IoXpaHUTe !, 3/IeKTPOMArHUT, 3/IeKTPO/IBUTaTe /b MOCTOSIHHOTO TOKA),
WCTIOJB3YSl 3HAHUS O CBOMCTBAX (U3WUECKUX SIBJIEHMM W HeoOXOoAuMble
¢dur3nUeckue 3aKOHOMEPHOCTH;

pacrio3HaBaThb TIPOCTble TeXHUUeCKUe YCTPOWCTBA U U3MepUTe/bHbIe
npubopbl 10 CXeMaM M CXeMaTUYHbIM pUCYHKaM  (JKHUAKOCTHBIM
TepMOMETpP, TepMOC, TICUXPOMETP, TUTPOMeTp, ABUTraTe/ib BHYTPEHHEro
CropaHusi, 371eKTPOCKOII, PeoCTaT), COCTaB/ATh CXeMbl 3JIEKTPUUYECKHUX



L[eriel C Moc/ef0BaTe/IbHbIM U Mapasule/ibHbIM COeMHEHUEM 371eMEHTOB,
pas/iuyasi yCJ0BHbIe 0003HAUeHHs 37IEMEHTOB 3/IeKTPUUeCKUX LieTleif;
NPUBOJUTL  TpUMepbl  (HaxoJuTh  UWHGOpPMALMI0O O  MpUMepax)
MPaKTUYeCKOr0 MCIO/Ib30BaHUSl (PU3NUECKHUX 3HaHWW B TOBCEAHEBHOU
XU3HU 715 0becrieueHust 6e3omacHOCTH Tipy obpallieHUy ¢ mpubopaMu U
TeXHUUEeCKHMHU yCTPOWMCTBAMM, COXPAHEHUsI 3[0pOBbsi M  COOJHOZeHHs
HOPM 3KOJIOTHUYECKOT0 TIOBeIeHUs1 B OKPY KalolLlei cpe/ie;

OCYLIECTB/ISATh TMOMCK WHGOPMALMK  (U3UYECKOr0 COJep)KaHusl B
VHTepHeTe, Ha OCHOBe HMEKIIUXCA 3HAHUM U IIyTEM CpaBHEHUs
JIOTIONIHATE/IbHBIX ~ WCTOUYHHMKOB  BBIZEJISATE  MHGOpPMALMIO,  KOTOpas
SIBJISIETCS] IPOTUBOPEUUBOM WM MOXKeT ObITh HeI0CTOBEPHOM;
WCTI0/Tb30BaTh TIPU BBIMOJHEHWH Y4eOHBIX 3a/laHuil HayuHO-TOMYJ/ISPHYIO
mTepaTtypy  (U3UYeCKOro COJiep)KaHWs, CIIpaBOYHbIE  MaTepuasbl,
pecypchl cetv VIHTepHeT, BafleTb NIPUEMaMU KOHCIIEKTHPOBAHUS TEKCTa,
nipeoOpa3oBaHysl HHGOPMALMY U3 OJHOW 3HAKOBOW CHUCTEMBI B APYTYIO;
co3/laBaTb COOCTBEHHbIe THMCbMEHHble U KpaTKue YCTHble COOOIeHwUs,
00061masi  MHMOPMAIMI0O W3 HECKOJIBKUX HCTOYHWKOB (DU3MUECKOTO
cofiepKaHus, B TOM 4ucCae TyOMUYHO TIPeACTaB/SATb pe3y/bTaThl
TIPOEKTHOW WM UCC/IeJ0BaTebCKOW [1eATeTbHOCTH, TIPU 3TOM TPaMOTHO
VICTI0/Ib30BaTh W3YUEHHBbIM TIOHSATUMHBIA —anmapar Kypca (U3HKH,
COMPOBOXK/IATh BBICTYTIEHHUE Mpe3eHTaLuel;

MpY  BBIMOJIHEHUM YueOHbIX TIPOEKTOB W MCC/Ief0BaHUM (H3UUeCcKrX
TIPOL[ECCOB pacrpeziesiiTb O00s3aHHOCTM B TpyIMIe B COOTBETCTBUHU C
MOCTaB/eHHbIMU 3a/lauaMu, C/IeJUTh 3a BBINOJTHEHWEM I/IaHa [eHMCTBUN U
KOPPEeKTUPOBAaThb €ro, aZieKBaTHO OL|eHMBAaTh COOCTBEHHBIM BK/Iaf B
JesITe/IbHOCTb TPYIIIbI, BEICTPaMBaTh KOMMYHUKAaTUBHOE B3aUMO/IEICTBHE,
TIPOSIBJISISt TOTOBHOCTh pa3pelliaTh KOH(/IUKTHI.

K koH1ly oOyueHusi B 9 KJiacce nipe/jMeTHbIe pe3y/bTaTbl Ha 6a30BOM YpOBHe
JO/DKHBI OTPa)kaTh CPOPMUPOBAHHOCTD Y 00yUaroIUXCsl YMeHUH!:

WCIO/Ib30BaTh TIOHSATHS: CUCTeMa OTcCueTa, MaTepuagbHasi TOUKa,
TPaeKTOpUsl, OTHOCHUTEbHOCTh MeXaHWUYeCKOro [BW)XeHUs, Aedhopmaliusi
(ynpyrasi, macThueckasi), TpeHUe, I[|€eHTPOCTpPeMUTe/lbHOe YCKOpeHue,
HEBECOMOCTb U Teperpy3Kku, IIeHTP TsKecTd, abCOIFOTHO TBEpZoe TeJlo,
L[eHTP TSDKeCTU TBEPZOTO TeJja, paBHOBeCHe, MeXaHUUeCcKre KojebaHus 1
BO/IHBI, 3BYK, WH(pa3ByK U YJbTPa3BYK, 3J€KTPOMarHWTHbIE BOJIHBI,
I1IKajia 3/IeKTPOMarHUTHBIX BOJIH, CBET, 0/TM30PYKOCTb U Ia/IbHO30PKOCTh,
CTIeKTPbI HUCITyCKaHWS U TIOTJIONeHUs, anbda, OeTa- U raMMa-u3mydeHus,
W30TOIIbI, iJepHasi SHePreTHKa;



pa3nuyath siBJeHUs (paBHOMEPHOe KW HepaBHOMEDHOe TPSIMOJIMHEHHOe
JBIDKEHWe, PaBHOYCKOPEHHOe TMpsSIMOJIMHENHHOe [IBWKEHHe, CBOOOJHOe
rajieHye TeJjl, pPABHOMEPHOe JIBM)KEHHE MO OKPY’>KHOCTH, B3aUMO/IeiCTBUE
TeJl, peaKTUBHOe /IBIDKeHHe, KoyieOaTe/ibHOe ABW)KeHHe (3aTyxarolfue U
BBIHY)K/IeHHble KoJieOaHUsI), pe30HaHC, BOJHOBOE JBW)KeHHe, OTpa’KeHHe
3BYKa, MPSMOJIMHEMHOe pacClpoCTpaHeHue, OTpakeHWe U MpesioM/ieHue
CBeTa, TI0JTHOe BHYTPeHHee OTpPa)KeHHe CBeTa, pa3jioxKeHre 0esioro cBeTa B
CIIeKTP U CJI0)KeHWe CreKTpaJbHbIX LIBETOB, [JUCIEPCUsl CBETa,
eCTeCTBeHHasi paZIMOaKTUBHOCTb, BO3HWKHOBEHHWE JIMHEWUaTOro CreKTpa
W3/TyUeHHs ) M0 OMUCAHUIO0 UX XapaKTePHBIX CBOMCTB U HAa OCHOBE OIbITOB,
JIEMOHCTPUPYIOLUX AaHHOe (DU3UUYeCKOe SIBJIEHUE;

pacrio3HaBaTb TPOSIBJIeHWE  U3yYeHHBbIX (PU3NUeCKUX SBAEHUW B
OKpy)KatoilleM Mupe (B TOM uuc/le (Quanueckue sIBJIeHUS B TPUPOJe:
TIPWIKBBI U OTJIMBSI, ABMKeHUe TylaHeT COo/THeYHOW CUCTeMbI, peaKTUBHOE
[BIJKEHHWE JKMBBIX OpPraHM3MOB, BOCIpHUATHE 3BYKOB >KUBOTHBIMH,
3em/ieTpsiCeHUe, CeWCMUYecKhe BOJIHBI, IlyHaMH, 35XO0, I[BeTa TeJl,
OTITUYeCKHe SBJIeHWs B TIpUpPOZe, OWOOruYecKoe AeMCTBUe BUUMOTO,
y/IbTpauoNeTOBOr0 W PEHTreHOBCKOTO UM3/lydeHUW, eCTeCTBeHHbIN
PaIMOaKTUBHBIA (POH, KOCMHUYECKHE Jyud, PaJU0aKTUBHOE W3Ty4yeHue
TPUPO/IHBIX MHWHEpasoB, [eUCTBHE pPaJMOAKTUBHBIX HW3IyUeHUM Ha
OpraHv3M 4eJIOBeKa), MPU 3TOM IepeBOJUTH TMPaKTUYeCKyr 3aZjadyy B
yueOHY0, BBIZIEJIATH CYII[eCTBEHHbIE CBOMCTBA (TIPU3HAKM) (PU3NUECKUX
SIBJICHUM;

OMUCHIBATh U3yUeHHbIE CBOMCTBA Tel U (PU3UUECKUe sSIBIeHUSs], UCTIO/b3Ys
(du3rMueckre BeMYUHBI (CpefHsII W MrHOBEHHas CKOpPOCTb Teja IpHU
HepaBHOMEDHOM [IBW)KEHWM, YCKOpeHUe, TepeMellleHue, MyTb, YTr/oBas
CKOPOCTb, CW/a TpEeHUsl, CWa YIPYroCTU, CU/IA TSPKECTH, YCKOpeHue
cBOOOIHOTO TiaZieHUs, BeC Tejla, WMITYyJbC Teja, WMITYJbC CHJIBI,
MexaHWYecKass paboTa M MOIIHOCTb, TIOTeHIMa/ibHasi SHEpPrus TeJa,
MOJHSATOr0 HaZ, MOBEPXHOCTHIO 3eMJ/IM, MOTeHLWa/lbHasi SHepPrusi C’KaTou
TIPY)KMHBI, KUHeTUuUecKasi SHeprus, TIoJiHasg MexaHuuecKasi SHeprus,
TepyuoA, ¥ 4acToTa KonebaHul, [/TMHAa BOJTHBI, TPOMKOCTh 3ByKa W BbICOTA
TOHa, CKOPOCTb CBeTa, MOKa3aTesb Mpe/ioM/IeHHUsI Cpe/ibl), TP OMUCAHUU
MpaBWIbHO TPaKTOBaThb (M3MUYECKUM CMBICI HKCMHOJIb3yeMbIX BeJUUWH,
o003HaueHUss W eJUHUIBI (U3NUECKUX BeJWYMH, HAXOAWUTb (hOPMYJIBI,
CBSI3bIBAIOLIME JAaHHYI0 (PU3NUYECKYIO BEJUUMHY C PYTMMHU BeJIUUMHAMU,
CTPOUTH TPaPUKU U3yUeHHBIX 3aBUCUMOCTelN (DU3NUeCKUX BeTMUMH;
XapaKTepyu30BaTb CBOWCTBa TeJs, (U3WUYECKUe SBIEHHUS W TIPOLIeCChI,
WCTI0JIb3Ysl 3aKOH COXpaHEeHUsl SHePryuy, 3aKOH BCEMUPHOI'O TSATOTEHUS,



TIPUHLMUIT CyTNepPro3ULIMM  CWJI, TPUHLMUII OTHOCUTenbHOCTH ['anues,
3aKOHbI HbIOTOHA, 3aKOH COXPaHEHHWsI UMITy/IbCa, 3aKOHbI OTPa)KeHUs U
TIpeJIOMJIeHUsT CBeTa, 3aKOHbI COXpaHEeHUs! 3apsiZloBOr0 U MaCCOBOT'0 UuMCes
TIpU SiIepHBIX peakLWsiX, TIPU 3TOM J[aBaTh CJIOBECHYIO (DOPMYJIUPOBKY
3aKOHA Y 3alMChIBaTh €ro MaTeMaTU4YeCKOe BbIpaKeHUE;

OO0BSICHSATH (hM3MUecKre TIPOLeCChl W CBOMCTBA Tejl, B TOM UHC/Ie U B
KOHTEKCTe CUTyaluil MPaKTUKOOPHWEHTUPOBAHHOTO XapaKTepa: BBISB/ISATH
MPUYUHHO-C/Ie/[CTBEHHbIE ~ CBSI3W, CTPOUTb OOBsiICHeHWe u3  2-3
JIOTUYECKUX I11aroB C OMOpPOM Ha 2—3 M3y4YeHHbIX CBOWCTBA (PU3UUECKUX
sIBJIeHUH, (hr3MUeCcKUX 3aKOHOB WX 3aKOHOMEepPHOCTeN;

peliaTb pacyeéTHble 3ajaud (omuparoljydecss Ha CcucTeMy U3  2-3
yPaBHEHUI), UCI0Jb3ysl 3aKOHbI U ()OPMYJIbl, CBSI3bIBalOLIMe (PU3MUeCKUe
BeJIMUMHBL: Ha OCHOBe aHaau3a YCJIOBUs 3a/laud 3aruvChiBaTh KpaTKoe
yCJ/IOBUe, BBISIB/ISITH HeJOCTalole Wid M30bITOUHbIe JaHHbIe, BbIOMPAThH
3aKOHBI U (hOpMYJibl, HEOOXO[UMBIEe /ISl pellleHus], TPOBOUTh PaCueThl U
OLIEHMBaThb PEAJIMCTUYHOCTh TIOJIyUeHHOTO 3HaueHUs (U3AUYeCKOu
BeJINUUHBI;

pacrio3HaBaTh TMPOOeMbl, KOTOPble MOXKHO PpeIIUTh TpPHA TTOMOIIU
(r3UUeCcKUX MeTOJO0B, UCMO/b3ysl OMUCAaHWEe MCC/IeJOBaHUs, BbIJE/STh
TpoBepsieMOe  TIPeJII0/IO’KeHHe, OLleHUBaTh T[PaBWIBHOCThL  TOPS/IKA
NIPOBeJIeHUs]  MCC/Ie[IOBaHUsA, [leflaTb  BbIBOZbI, MHTEPIIPETUPOBATH
pe3yJibTaThl HAabJTIOJeHUM U OTIBITOB,

MIPOBOAUTL OMbITHI TO0 HaOMOJeHUI0 (U3NUeCKUX SIBJIEHUM WU
(r3nUeCcKMX CBOWCTB Tes (M3yueHue BTOPOro 3akoHa HbrOTOHa, 3aKOHa
COXpaHeHUsi SHepruv, 3aBUCUMOCTb Iepuofia KosiebaHud TMpPY>KUHHOTO
MasiTHUKa OT MacChl TPy3a U JKECTKOCTU MPY>XUHbI U HE3aBUCUMOCTb OT
aMIUIMTY/Ibl MaJsibIX KosiebaHui, MpsIMO/IMHeHOe pacripoCcTpaHeHre CBeTa,
passio’keHue 0esloro cBeta B CTEKTP, W3yueHHe CBOWCTB M300paXkeHUs B
TJIOCKOM 3epKajie W CBOMCTB u300pakeHUs TipeAiMeTa B coOuparoieit
nuH3e, HabJroJjeHre CIVIOIIHBIX U JIMHeHWYaThIX CIIeKTPOB HW3/TyueHUs):
CaMOCTOATeJILHO ~ COOMpaTh yYCTAaHOBKY M3 U30BITOUHOrOo Habopa
o0opyJoBaHUSl, OMUCHIBATH XOJ] ONbITa W  €ro  pe3y/bTarThl,
(¢bopMyMpoOBaTh BHIBO/IbI;

TIPOBOIUTL TIPY HEOOXOAUMOCTH CEPUI0 TIPSIMBIX HM3MepeHUH, orpefeisis
cpefiHee 3HaueHWe U3MepsieMOM BenuMuuHBI ((DOKyCHOe paccTosiHUe
cobuparorieid MH3bI), O0OOCHOBBIBaTH BLIOOp crocoba uM3MepeHUs
(M3MepuTEeNBHOIO ITpHOOpa);

MPOBOJUTL UCC/e[OBaHHE 3aBUCUMOCTeN (PU3MUEeCKUX BeJUYUH C
WCII0/Ib30BaHKeM MPsIMbIX U3MepeHUH (3aBUCUMOCTb MyTH OT BpeMeHH!



TIPU PaBHOYCKOPEHHOM /IB)KeHWU 0e3 HaualbHOW CKOPOCTH, Tlepuofa
KosebaHUII MaTeMaTHM4eCKOro MasiTHMKa OT [/IWHbI HUTH, 3aBUCUMOCTU
yria OTpa)KeHusi CBeTa OT yI/a MaJeHus U yrya IpejioM/ieHus1 OT yrja
nafieHyst): TUIaHUPOBaThb HWCCelOBaHUE, CaMOCTOSITeIbHO COOWpaTh
YCTaHOBKY, (PUKCHMpOBaTb pe3y/bTaTbl [OTYYEHHOU  3aBUCHMOCTH
bu3MUeCKUX BeJIMUMH B BHe TaO/UI] U TPaUKOB, [e/iaTh BHIBOZBI TI0
pe3yJibTaTaM UCC/Iel0BaHus;

MIPOBOJIUTh KOCBEHHble H3MepeHusi (M3UUeCKUX BeJUYMH (CpejHss
CKODOCTb W YCKOpeHWe Tejla TPU paBHOYCKOPEHHOM JBW)XEHUH,
YCKOpeHWe CBOOOJIHOTO TMa/leHus], >XECTKOCTh TPY>KUHBI, KO3(DUIeHT
TPeHUs] CKOJIbKeHUs, MexaHuuyeckass paboTa ¥ MOIL[HOCTb, uYacTOTa U
nepro/; KojebaHMM MaTeMaTHUueCKOr0o U TPY)XMHHOTO MasiTHUKOB,
onThyeckass cwia coOuparomieid  JMH3bL, PAJUOAKTHBHBIA  (HOH):
TJIAaHUPOBaTh U3MepeHusi, COOUpaTh KCMepUMEeHTalbHYI0 YCTaHOBKY U
BBITIO/THSTh M3MepeHUsi, Ciefysl TIpe/IoXKeHHOW WUHCTPYKLUU, BBIUYMC/ISATD
3HauyeHUe BeJIMYUHbI U aHA/IM3UPOBaTh MOJyUeHHbIe pe3y/ibTaThl C yUYeTOM
3a/laHHOM TOTPEeIIHOCTU U3MePEeHNH;

cobJtro1aTh TIpaBU/ia TEXHUKH 0€3011aCHOCTH TIpU paboTe ¢ 1abopaToOpHBIM
obopyoBaHHEM;

pa3nuuaTb OCHOBHbIe TIPM3HAKM U3YUEHHBIX (QU3NUYECKUX MOjesei:
MaTepHua/ibHasi TOUKa, abCOMIOTHO TBEpPJOe Tel0, TOUEUHBbIM HCTOUHHK
CBeTa, Jiyd, TOHKasl JIMH3a, [UlaHeTapHasi Mojie/lb aToMa, HYK/JIOHHas
MO/ieJ/ib aTOMHOT O SIZPa;

XapaKTepu30BaTh TPUHIMIMbBI  AeWCTBUS HW3Y4YeHHbIX TIPUOOPOB WU
TeXHUYECKMX YCTPOMCTB C OMNOPOM Ha WX OnvcaHds (B TOM UHCE:
COUIOMETP, [aTUMKU TI0JIOKEHHsl, pPacCTOSIHUSI U YCKOpEeHMsl, pakKeTa,
9XO/I0T, OUKM, T[epucKor, oToanmnapar, ONTUUYEeCKHUe CBETOBO/bI,
CMeKTPOCKOM, J03UMeTp, Kamepa BuiabcoHa), MCHO/Ab3ys 3HaHUS O
CBOMCTBAX (U3MUeCKUX SIBJeHUM U HeobxoguMmble  (u3UuecKre
3aKOHOMEpHOCTH;

WCI0J/Ib30BaTh CXeMbl U CXeMaTHUHble PUCYHKH HM3YU€HHBIX TeXHUUYEeCKUX
YCTPOUCTB, WM3MepHUTeNbHbIX MPHUOOPOB M TEXHOJIOTUUECKUX TIPOI[eCCOB
MpU pellleHUuM yueOHO-TPaKTUUeCKUX 3aZiau, OMNTUUecKhe CXeMbl [JIs
TIOCTPOeHUsI U300pa’keHu B IJIOCKOM 3epKaJsie U coOuparolieii IMH3e;
MPUBOJUTH  MpUMepbl  (HaXoAWTb  UH(POpPMALMIO O  TpUMepax)
MPaKTUYECKOTO UCMO/Ib30BaHUs (DU3MUECKUX 3HAaHWW B TOBCEJHEBHOM
)KU3HU fiji1 obecrieueHusi 6e30macHOCTH TIpU obOpaltieHuu C ripubopamu U
TEeXHUUEeCKHMHU YCTPOWMCTBAMM, COXpaHEHHsl 3/I0pOBbsi U  COOJIIO[eHUS
HOPM 3KOJIOTUUYECKOT0 TIOBe/IeHUs1 B OKPY Kalollleil cpe/ie;



OCYLIECTB/STh TOMCK HWH(POpPMaLMKU (U3UUECKOTO COJepKaHWsl B
MHTepHeTe, CaMOCTOATE/IbHO (POPMY/TUPYSI OUCKOBBIM 3alpoC, HAXOAUTh
TyTH OMNpe/ieJieHus1 JOCTOBEPHOCTHU MOJIyYeHHOM MH(OpPMAaluM Ha OCHOBE
VMMEIOLLIUXCSl 3HAHUM U [IOTI0JIHUTe/TbHBIX HCTOUHUKOB,

WCTI0/Tb30BaTh TP BBIMOTHEHUN y4ueOHBIX 3a/laHui HayUHO-TIOMYJISIPHYIO
nuTepatypy  (M3MYecKOro COJep)KaHus, CIpaBOYHble  MaTepualibl,
pecypchl cetu VIHTepHeT, BjaZileTh IPUEMaMM KOHCIIeKTUPOBaHHUS TEKCTa,
ripeoOpa3oBaHyst UH(POPMALIMU U3 OJJHOW 3HAKOBOI CUCTEMBI B IDYTYIO;
co3/laBaTh COOCTBeHHbIE TMChbMeHHbIE M YCTHbIe COOOIIeHUsT Ha OCHOBe
vH(MOpMalMM K3 HEeCKOJbKUX MCTOYHUKOB (PU3UUECKOr0 COjlep KaHus,
myO/IMUHO TIPeJICTaB/SATh pe3y/bTaThl IPOEKTHOW WX UCC/ie/l0BaTeIbCKOM
JleATeJIbHOCTW, TIPpU 3TOM TPaMOTHO  MCIIO/Ib30BaThb  WM3yUYeHHbBIU
TIOHSATUIHBIN anmapaT uW3yuyaeMoro pasjena (UM3UMKA U COTMPOBOXKJATh
BLICTYIIJIeHWe TIpe3eHTal[iell C yueéToM 0CODeHHOCTel ayauTOpUU
CBEPCTHUKOB.



TEMATHNUYECKOE IVNTAHUPOBAHUE
7 KIIACC

Ko/muecTBo yacoB JJIEKTPOHHbIe
Ne HaumeHoBaHMe pa3je/ioB U TeM (mmdposrbie)
Konrtposbabie | IIpakTHueckue
n/n NPOorpaMMsbI Bcero oOpa3oBaTe/IbHBIE
padoThI padoThI
pecypchIl
Pa3fen 1. ®u3ukKa u eé po/ib B I03HAHUU OKPY’KaIoIIero Mupa
bubmoreka LIOK
1.1 ®du3uKa - HayKa 0 Ipupoje 2
Y prpoa https://m.edsoo.ru/7f416194
bubnuoreka LIOK
1.2 dusnyeckue BeJTMYHHbI 2 1 nomotexa I
https://m.edsoo.ru/7f416194
bubmioreka LIOK
1.3 EcTecTBeHHOHayuUHbIM MeTO/, TO3HAHUS 2 1
y A https://m.edsoo.ru/7f416194
Wtoro mno paszeny 6
Pa3pen 2. IleppoHayasibHbIe CBe/leHUsI 0 CTPOEHHH BellecTBa
bubmoreka IIOK
2.1 CrpoeHue BellecTBa 1 4
https://m.edsoo.ru/7f416194
99 [IBr>KeHHe 1 B3aUMO/IeMCTBHE YaCTHUIL] ? 1 bubmuoreka IIOK
' BeIleCTBa https://m.edsoo.ru/7f416194
b K
2.3 ArperatHble COCTOSIHUS BellleCcTBa 2 nbmotexa O
https://m.edsoo.ru/7f416194
Wtoro no paszeny 5
Pa3pgen 3. /IBv>keHne U B3auMo/ielCTBHE TeJl
b K
3.1 MexaHnuecKoe ABUKEHHE 3 nbmiotexa O
https://m.edsoo.ru/7f416194
3.2 Wueprus, Macca, IJI0THOCTb 4 1 bubmoreka LIOK




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

bubmioreka LIOK

3.3 Cuna. Bugel cun 14 2
https://m.edsoo.ru/7f416194
Wtoro no pa3peny 21
Pa3pgen 4. /laB/ieHue TBEP/bIX TeJI, )KMAKOCTEeH U ra3oB
41 Hasnenue. [lepesaua faBieHys TBEPAbIMU 3 bubmioreka LJOK
' TeJlaMU, )XUJKOCTIMU U razamMu https://m.edsoo.ru/7f416194
b K
4.2 [JasneHve XUAKOCTU 5) nomotexa LO
https://m.edsoo.ru/7f416194
bubmmoreka IIOK
4.3 ATMOChepHOe AaBIerHe 6 https:/m.edsoo.ru/7f416194
44 [eiicTBUe XUAKOCTH Y Ta3a Ha MOTPYKEHHOe . 3 bubmuoreka IIOK
' B HUX T€JI0 https://m.edsoo.ru/7f416194
Wroro no pa3peny 21
Pa3pen 5. PaGoTa 1 MOIHOCTb. DHEpPrus
5.1 PaboTa 1 MOIITHOCTb 3 1 Bubmaorexa IOK
https://m.edsoo.ru/7f416194
5.2 IIpocTble MexaHU3MBbI ) 1 Bubmorexa [IOK
https://m.edsoo.ru/7f416194
5.3 MexaHuyeckast 3Heprus 4 1 Bubmiorexa IOK
https://m.edsoo.ru/7f416194
Wtoro no pa3peny 12
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12




8 KJIACC
KonuuecTBo yacos J/IeKTPOHHbIE
HaumeHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
Ne o/mm KontponbHbie | TIpakTHueckue
NMPOrpamMMbl Bcero oOpa3oBare/IbHbIE
padoTsI padoThI
pecypchbl
Pa3zpen 1. TensioBble sIB/IEHUA
. bubmmoreka LIOK
1.1 7
(CTpoeHHe i CBOHCTBA BeI|eCTBa https://m.edsoo.ru/7f4181ce
1.2 Ter10BbIe MPOLIECCHI 21 1 5 Bubmorexa LIOK
https://m.edsoo.ru/7f4181ce
Wroro no pa3peny 28
Pa3pen 2. DnekTpuyecKkne 1 MarHMTHbIE IBJIEHUS
21 O/eKTpuyecKye 3aps/bl. 3apsyKeHHble Tesla 7 1 bubnmoreka LIOK
' 1 UX B3aUMO/IeHCTBHE https://m.edsoo.ru/7f4181ce
. . b K
2.2 [TOCTOSIHHBIN 3/IEKTPUYECKUM TOK 20 1 7 nbmiotexa O
https://m.edsoo.ru/7f4181ce
2.3 MarsuTHble siBlIeHUs 6 1 1.5 Bubmorexa [IOK
https://m.edsoo.ru/7f4181ce
bubmioreka LIOK
24 3 4
FICKTPOMATHHTHA MHAYKLHA https://m.edsoo.ru/7f4181ce
Wroro nio pasgeny 37
PesepBHOe Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 14.5




9 KJIACC
KonuuecTBo yacos J/IeKTPOHHbIE
HaumeHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
Ne o/mm KontponbHbie | TIpakTHueckue
NMPOrpamMMbl Bcero oOpa3oBare/IbHbIE
padoTsI padoThI
pecypchbl
Pa3zpen 1. Mexannueckue siBJIeHHUA
11 MexaHHUuecKoe JBIKEHHe U CTIOCOOBI ero 10 1 bubmmoreka LIOK
' OMMCaHUS https://m.edsoo.ru/7f41a4a6
. bubmmoreka IIOK
1.2 B3aumogeiicTBre Ten 20 1 3 1
https://m.edsoo.ru/7f41a4a6
bubmioTeka LIOK
1.3 3aKOHbI COXpaHeHUs 10 3 nomotexa I
https://m.edsoo.ru/7f41a4a6
Wtoro no pa3peny 40
Pa3pen 2. MexaHHUeCKHe K0/1e0aHUA ¥ BOJTHBI
bubmmoreka IIOK
2.1 MexaHnueckue KojieOaHUs 7 3 1
https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
2.2 MexaHnueckre BOJIHbL. 3BYK 8 1 3 1
https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 15
Paspgen 3. D/1ieKTpOMarHUTHOE M0Jie U 3/1IeKTPOMarHUTHbIE BOJIHBI
31 OJIeKTPOMarHUTHOe I10J1e U 6 ? Bbubmioteka LIOK
' 3/IeKTPOMAarHuTHbIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 6
Pa3zpen 4. CBeToBBIC IB/IEHHUSA
4.1 3aKOHbI PacrpoCTPaHEHHUs CBeTa 6 2 bubmoTeka LIOK




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

4.2 JIH3bI U ONTHYeCKKe PUO0PbI 6 3 Bubmorexa LIOK
https://m.edsoo.ru/7f41a4a6
4.3 Pa3no)xeHue 6es0ro CBeTa B CIIEKTP 3 2 Bubmaorexa [IOK
https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 15
Pa3pgen 5. KBaHTOBbBIe AB/IeHUS
bubmoTeka LIOK
5.1 VcriyckaHnue U IOrJioljeHue cBeta aroMoOM 4 1 httos://m. edsoo.ru/7f41a4a6
bubmioTeka LIOK
52 (CTpoeHHe aTOMHOrO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmioTeka LIOK
. A 7 1
5.3 JlepHbIe peakuu https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 17
Pa3zpaen 6. IloBTOPUTE/THHO-00001IAIOIIUIH MOJY/Tb
6.1 [ToBTOpEHMe 1 0000IIIeHHe COlePyKaHMUS 9 5 bubmmoreka IIOK
' Kypca (pu3suku 3a 7-9 Knacc https://m.edsoo.ru/7f41a4a6
Wtoro no pa3peny 9
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27







IIOYPOYHOE IVIAHUPOBAHUE

7 KIIACC
Ko/muecTBo yacoB JJIEKTPOHHBIe
Ne nu¢poBbIie
Tema ypoka KonTposibHbie | IIpakTHueckue
n/n Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl

1 dusrka — HayKa 0 rnpupoze. fBneHus 1
TIPUPO/bI
du3nyeckue sBJIeHUs 1
dusnyeckue BeJIMUUHBI U UX U3MepeHne 1
Ypok-uccienosanue "3mepeHue

4 TeMIlepaTypbl [pY OMOILU KUAKOCTHOTO 1 1
TepMOMeTpa U JjaTulKa TeMIiepaTypsbl"”

5 Metozb! Hay4yHOro ro3Hanus. OnucaHue 1 Bbubmioteka LIOK
(bu3nUecKUx sIBJIEHUH C TIOMOLI[BIO MO/jle/nei https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanuve "IIpoBepka ruroresst:

5 JANbHOCTH T1071eTa I1apyKa, MY1[eHHOT0 1 1
TOPU30HTA/ILHO, TeM 0oJIblille, ueM OOJIbIIe
BbICOTA MMyCKa"

Crtpoenue BewjectBa. OTBITHI,

7 OKasbIBaroI1e JUCKPeTHOe CTPOeHue 1 Bubmiorexa LIOK
A HIME AMCKD P https://m.edsoo.ru/ff09fe0a
Bell[eCTBa

bubmoreka IIOK
8 [BrKeHVe yacCTul] BelecTsa 1
https://m.edsoo.ru/ff0a013e
Ypok-uccienosanue «OIBbITHI 10

9 Ha0JTI0/IeHHUIO TETIOBOTO PaCIINUpeHust 1 1

rasoB»




10

ArperaTHble COCTOAHUA BelleCTBa

OCOoOeHHOCTH arperaTHbIX COCTOSTHUM BO/IBI.

bubmmoreka IIOK
11 O60611eHue o pasgeny «I[lepBoHauanbHbIE
o Pasaesly «iep https://m.edsoo.rw/ff0a0378
CBe/leHHsI O CTPOEHHH BellleCTBa»
1 Mexannueckoe JBrxeHue. PaBHOMepHoe U bubmuoreka LIOK
HepaBHOMEpHOe JBUKeHHe https://m.edsoo.ru/ff0a05c6
bubmmoreka IIOK
13 CkopocTtb. EAMHULIBI CKOPOCTH
P A P https://m.edsoo.ru/ff0a079c
bubmioTeka LIOK
14 Pacuetr nyTtv ¥ BpeMeHU JBUKEHUS
https://m.edsoo.ru/ff0a0aed
bubmioreka LIOK
15 Nuepuusa. Macca — Mepa MHepTHOCTHU TeJl
P P P https://m.edsoo.ru/ff0a0c10
16 [TnoTtHOCTS BelljecTBa. Pacuer Maccel U Bbubmoteka LIOK
o0beMa Tesia 1o ero MI0THOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHast paboTa «OrmpeeneHue
TJIOTHOCTU TBEPAOTO TeJia»
18 Perrenuie 3azau o reme "I1710THOCTB Bbubmioteka LIOK
BelllecTa" https://m.edsoo.ru/ff0a123c
19 Cua Kak XxapakKTepUCTHKa B3auMO/|eHCTBUS
Tes1. Cuna ynpyrocrtu. 3akoH ['yka
JlabopaTopHast pabora «/3yueHue
20 3aBUCUMOCTH pacTsbkeHus (eopmariim)
TIPY>KWHBI OT TPUI0’KEHHOMW CUJTbI»
21 Asnenne tarorenus. Cua TsKeCcTy
CBs3b MeX/y CUION TSDKECTU U MacCou
bubmoTeka LIOK
22 Tena. Bec Tesna. PellieHue 3a7au 1o Teme
" " https://m.edsoo.ru/ff0al1778
Cuna TsKecTu
23 Cuia TsKeCTH Ha [Jpyrux IjlaHeTax. bubmioreka LIOK




du3nueckre xapakKTepUCTUKU IJIaHeT

https://m.edsoo.ru/ff0a1502

bubmmoreka [IOK
24 Msmeperne cur. [lunamomerp https://m.edsoo.ru/ff0al8cc
25 Bec Tena. HeBecomocth Bubmiorexa LIOK
https://m.edsoo.ru/ff0al1778
%6 CroxeHue IByX CWJI, HallpaB/IeHHBIX I10 bubmmoreka IIOK
O/IHOM TIpsiMOi. PaBHOZIEMCTBYOII[asi CH https://m.edsoo.ru/ff0ala70
97 Pemienne 3amau mo teme
"PaBHoelicTBYyOIIas CU"
)8 Cuna TpeHUs U eé BUZbl. TpeHue B pUpo/e bubmmoreka IIOK
U TeXHUKe https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «/3yuenue
29 3aBMCHUMOCTH CHUJIbI TDEHUS CKOJIbXXEHUS OT Bbubnuoreka LIOK
CUJIBI aB/IeHUS U XapakKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOLUXCS [IOBEPXHOCTEN»
Perienue 3azau o temam: "MexaHnueckoe
30 nBkeHue',"Macca", "[LnotHocTs", "Bec
tena", "T'padmueckoe n3obpakeHue cum’,
"Cunbl"
KonTtponbHast pabora no Temam: «Bec Tesna»,
31 «['padmueckoe n3obpakenue cum», «CUbI», Brbmoreka LIOK
= https://m.edsoo.ru/ff0alde0
«PaBHOZIEUCTBYIOLASA CU»
32 AHanu3 KOHTPOJIbHOM paboThI.
33 Hanenue. CriocoObl yMeHbILIEHUST U bubmmoreka LIOK
yBeJIMUeHUA [aB/IeHUs https://m.edsoo.ru/ff0a20a6
34 [JasneHue rasa. 3aBUCMMOCTb [IaBJIeHUs ra3a bubmoteka LIOK
0T 00B€Ma, TeMIiepaTypbl https://m.edsoo.ru/ff0a2376
35 [Tepenaua aBneHUs TBEPAbIMU TeIaMH, bubmmoreka LIOK




JKUAKOCTSIMU U ra3aMu. 3akoH [lackasns

https://m.edsoo.ru/ff0a25b0

36 [aByieHve B )KUKOCTHU U rase, BbI3BaHHOE Bbubmoteka LIOK
JeCTBHEM CHUJIbI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Perienue 3azau 1o teme «/laBieHue B bubnuoreka LIOK
JKMAKOCTH U rase. 3akoH ITackans» https://m.edsoo.ru/ff0a2826
bubmmoreka IIOK
38 Coobujaronpecs cocyar! httDS://IIl.edSO(])_.IFU/ff032970
39 I'uapaBivuecKuii mpecc Bubmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 MaHomeTpsbl. [TopiiiHeBoM KUAKOCTHBIN
Hacoc
41 ATtmocdepa 3eMM ¥ IPUYMHEI ee bubnuoreka LIOK
CyILLIeCTBOBaHUA https://m.edsoo.ru/ff0a2b5a
bubmioreka LIOK
42 Bec Bo3gyxa. ATMocdepHoe faBiieHue hitps:/m.e dso(]fm/ F0a2b5a
43 V3mepeHue atMochepHoro faBieHus1. OmbIT Bbubmoteka LIOK
Toppuuesnnu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCThL aTMOC(HEPHOT0 JaB/ieHus OT bubmmoreka LIOK
BBICOTHI HaJl YpOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 bapometp-anepoung. ATMoc¢epHoe faBieHre bubmmoreka LIOK
Ha pa3/IMYHbIX BbICOTaX https://m.edsoo.ru/ff0a2fc4
46 Perienuie 3az1au 1o TemMe " ATMocdepHoe
JaBaeHue"
47 [eiicTBUe XUAKOCTU Y Ta3a Ha MOTPyKeHHoe bubmmoreka IIOK
B HUX TejI0. ApXxumezioBa CU/Ia https://m.edsoo.ru/ff0a3276
JlabopaTtopHasi pabota «OmpezieneHye
48 BLITaJII)KHBE}omjﬁ CHUJIBI, ,qel“fcﬁaymmeﬁ Ha Bubmaorexa [IOK

T€J10, IIOrpy>kKeHHOEe B )XUAKOCTb»

https://m.edsoo.ru/ff0a33fc




JlabopaTopHast paboTa 1o Teme
«UccnefoBaHye 3aBUCMMOCTY Beca TeJla B

bubmmoreka LIOK

49 . . 1
BO/Ie OT 00bEéMa MOTPY’KEHHOH B KUIKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJia»
bubmioTeka LIOK
50 [InaBaHue Ten
https://m.edsoo.ru/ff0a3a96
JlaboparopHast paboTa "KoHCcTpyupoBaHue
51 apeoMeTpa Wiy KOHCTPYHWPOBaHUe JIOJKU U 1
orpe/iesieHue ee rpy30noJbeMHOCTH"
Pemenue 3azau o temam: «IlnaBanue
52 cyznoB. Bo3nyxoriaBanue», «/laBieHue Bubmmorexa [JOK
YAOB- AY . https://m.edsoo.ru/ff0a3654
TBep/bIX TeJl, )KUJKOCTel U ra3oB»
53 KontponbHast pabora no Teme «/laBieHue
TBep/bIX TeJ, )KUJKOCTeH U ra30B»
bubmmoreka LIOK
54 MexaHnnueckasi pabota nomotexa I
https://m.edsoo.ru/ff0a3f82
bubmioTeka LIOK
55 MouHocTs. EqyvHALIBI MOLLIHOCTH
. A U—I https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenoBanue "PacuéT MOILHOCTH, 1
pa3BHBaeMoOM Npy MOALEME TI0 JiecTHHULe"
57 [IpocTeie MexaHu3Mebl. Peiuar. PaBHoBecue
CWJ/ Ha pbluare
Pbiuary B TexHUKe, OBITY U IIPUPO/IE.
Y 1 TIPEPOA bubmoTeka LIOK
58 JlaboparopHas paboTta «VccienoBaHue 0.5
. https://m.edsoo.ru/ff0a478e
YCJIOBUM paBHOBeCHS pblyara»
=9 Perrenue 3az1au 1o Teme «Y C/10BUSA Bbubmoteka LIOK
paBHOBeCHs pblyara» https://m.edsoo.ru/ff0a48a6
60 KosddurpeHT nosiesHoro gelcTBust 0.5




MexaHn3Ma. JlaboparopHasi paborta
«M3mepenne KII/l HaKIOHHOW MJIOCKOCTH»

61 Perienue 3a7au 1o Teme "Pabora, 1 bubmmoreka IIOK
MoI1HoCTh, KITI" https://m.edsoo.ru/ff0a4c48
62 MexaHuueckast s3Heprus. Kuneruueckas u 1 Bbubmoteka LIOK
MoTeHL[haIbHasg IHeprus https://m.edsoo.ru/ff0a4252
. bubnuoreka LIOK
63 3aKOH COXpaHeHUs: MexaHU4eCKOU 3Hepruu 1
https://m.edsoo.ru/ff0a4360
Y POK-3KCIIepUMEHT I10 TeMe
"DKCrniepuMeHTa/IbHOe Orpe/ie/ieHre
64 WM3MEeHEeHHUsI KWHEeTUYEeCKOM U MOTEeHLIMa/IbHOU 1 1
SHEepruM Npu CKaTbIBAHWU TeJIa I10
HaKJIOHHOM TJIOCKOCTH"
65 KonTponbHast paboTta 1o Teme «PaboTa u 1
MOILIHOCTb. DHeprusi»
66 Pe3epBHbIit ypok. PaboTa ¢ TekcTamu 1o 1 Bbubmoreka LIOK
TeMe "MexaHnueCcKoe OBWKeHHe" https://m.edsoo.ru/ff0adee6
Pe3epBHbIM ypok. PaboTa ¢ TeKCcTamu 110
67 TeMe "[laBrieHue TBEP/bIX TeJl, )KUJAKOCTeU U 1 Bubmmorexa T[OK
. https://m.edsoo.ru/ff0a4ffe
rasoB
68 Pe3epBHbIii ypok. PaboTa c TekcTamu 1o 1
teme "Pabota. MouHoCcTh. OHeprus"”
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12




8 KJIACC
Ko/mmuecTBo yacoB JJIeKTPOHHBIE
Ne nudpoBbie
Tema ypoka KouTtposbHbie | IIpakTnuyeckue
n/n Bcero o0pa3oBarTe/IbHbIE
padoThI padoThI
pecypchl
OCHOBHBIE OI0)KEeHUSI MOJIEKY/ISIPHO-
N bubmiorteka LJOK
1 KUHETUYeCKOU TeOPUU U UX OIIbITHbIE 1
https://m.edsoo.ru/ff0a5256
MO/ TBEPIK/|€HHUS
2 Macca u pasmep aTOMOB U MOJIEKYJT 1
3 Mopenu TBEpOro, )XUJKOr0 U 1 bubmioreka LJOK
ra3o00pa3HOro COCTOSTHUM BelljecTBa https://m.edsoo.ru/ff0a540e
OOmBsicHeHHEe CBOWCTB TBEP/IOTO, XKUJKOTO U
4 ra3000pa3HOTO COCTOSIHUI BelllecTBa Ha 1
OCHOBE T10JI0’KeHUM MOJIeKYJIIPHO-
KUHEeTUUeCKOW Teopuu
bubmoteka LIOK
5 Kpucrannmueckre u amopgHsble Tesa 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauunBaHMe U KanW/UISPHOCTb. 1 bubmoreka LIOK
[ToBepXHOCTHOe HaTsKeHue https://m.edsoo.ru/ff0a5530
bubmioreka LJOK
7 TeruioBoe paclivpeHue U CxaTue 1
https://m.edsoo.ru/ff0a5a26
3 Temnepartypa. CBs3b TemnepaTypbl CO 1
CKOPOCTBIO TEIJIOBOTO JBV)KEHUS YaCTHL]
9 BHyTpenHsist sHeprust. CriocoObl H3MeHeHust 1 bubmoteka LIOK
BHYTpeHHel 3Hepruu https://m.edsoo.ru/ff0a5c60
bubmioreka LJOK
10 Buppl Teruionepesauu 1 1

https://m.edsoo.ru/ff0a6412




Ypok-koHbepeHius "TIpakTuueckoe

N bubmroteka LJOK
11 VICTI0/Ib30BaHue TeIJIOBbIX CBOWCTB BeleCTB
. https://m.edsoo.ru/ff0a65c0
Y MaTepuasioB B Ie/sIX SHeprocoepekeHus
1 KomyecTBo TerioTel. Y AenbHas bubnuoreka LIOK
TeII0eMKOCTb https://m.edsoo.ru/ff0a6976
13 YpaBHeHHe TeryioBoro OamaHca. Bbubmoreka LIOK
Teryi000MeH ¥ TeTJIOBOe paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTopHasi paborta "VccienoBaHue
14 sIBJIeHUs1 TeTyiIo00MeHa TPpY CMelLTMBaHUH Bubmmoreka LIOK
o o P " https://m.edsoo.ru/ff0a6a98
XOJIOZHOW U ropsiuei BOJbl
PacueT Ko/MuecTBa TerioThbl, He06X0UMOT0
15 [J1s1 HarpeBaHus Teqa U BbIZIe/s1eMOro UM
TIPU OXJI&XKIeHUU
16 JlabopaTopHast pabora "OmnpeziesieHre bubmmoreka LIOK
yZAeJbHOU TerjIoeMKOCTH BeljecTBa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIIMBa. Y Je/bHas TervioTa bubnuoreka LIOK
CropaHus https://m.edsoo.ru/ff0a7b5a
IInaBneHue u oTBepJeBaHue
bubmmoreka IIOK
18 KPUCTa/UTMUeCKUX TeJl. Y le/ibHas TerioTa
https://m.edsoo.ru/ff0a71d2
T/1aB/IeHUs
19 Jlaboparophas pabota "OnpeseneHve bubnuoreka LIOK
yZe/bHOM TeryIoThl TIaB/eHus /ibja" https://m.edsoo.ru/ff0a72fe
20 [Tapoobpa3oBaHue ¥ KOHZEHCALIWSI. bubmoteka LIOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kurnienue. Y nenvHas Teriora
71 rapoo6pa3oBaHUs ¥ KOH/[eHCAI|H. bubmmoreka LIOK

3aBUCUMOCTh TeMIlepaTypbl KUTIeHHUS OT
aTMocthepHOro /aB/IeHUst

https://m.edsoo.ru/ff0a786¢




BnaxHocTs Bo3ayxa. JlaboparopHas paboTa

bubmroteka LJOK

22 "OnpejeneHre OTHOCUTEbHOW BJIa)KHOCTH
PeA i https://m.edsoo.ru/ff0a7628
BO3/yXxa

73 Perrenue 3az1au Ha onpe/ienieHre BIaXXKHOCTH
BO3JyXa
[TpyHIUTIBI PabOTHI TEMIOBBIX JABUTATEJIEH .

24 [TapoBasi TypbuHa. [IBuraresib BHyTPEHHETO
CropaHust

75 KII/I TerioBoro asuraress. Terioseie bubnuoreka LIOK
JIBUTaTe/ U 3aluTa OKPY>Karolled CpeJbl https://m.edsoo.ru/ff0a7c7c

%6 3aKOH COXpaHeHUs! U MpeBpall|eHusI SHePTUU
B TeIJIOBBIX IpoLieccax
[ToAroToBKa K KOHTPOIBHOM paboTe 110 TeMe
R bubmoreka LJOK

27 TeruioBble sBneHus. MIsmMeHeHue

o " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHMM Bell|eCTBa
KonTponbHast pabota o Teme "TerioBbie
. bubmoreka LJOK
28 siBieHus. VI3MeHeHre arperaTHbIX COCTOSSHUM
. https://m.edsoo.ru/ff0a86ae
Bell|ecTBa

79 OJiekTpusanus Tes. IBa pozga
37IeKTPUYeCKUX 3apsizioB

30 Ypok-ucciiefoBaHue "OieKTpU3aLus Tes
VHZAYKLWeN ¥ TIPU CONPUKOCHOBEHUH"

31 B3auMogeiicTBre 3apsyKeHHBIX Te/l. 3aKOH bubmoreka IIOK
Kysona https://m.edsoo.ru/ff0a87e4
OnekTpuueckoe rnose. HanpsskeHHOCTD

32 3/1eKTPpUYeCKOoro 1oss. [IpuHomn bubmotexa OK

p - L IPHHI . https://m.edsoo.ru/ff0a8a0a
CYTIepIIO3ULIUU 3JIEKTPUYECKUX TT0JIer
33 Hocurtenu s/ekTpuyeckux 3apsijoB.




OnemeHTapHbIY 3apsz. CTpoeHKe aToMa

34 [IpoBOHMKY Y JU3IEKTPUKU. 3aKOH bubnuoreka IIOK
COXpaHeHUd JIeKTPUYEeCKOro 3apsaaa https://m.edsoo.ru/ff0a8ef6
35 Pemenne 3a/jau Ha IpYMeHeHVe CBOWCTB bubnuoreka LIOK
3/IeKTPUUECKUX 3aps0B https://m.edsoo.ru/ff0a90cc
ONeKTpUYeCcKui TOK, yCJIOBUS €r0
bubnuoreka IIOK
36 cyiuectBoBaHus. VICTOUHMKY
https://m.edsoo.ru/ff0a95a4
3/71eKTPUYECKOro TOKa
. bubmoteka LIOK
37 [enicTBYS 3/1IeKTPUYECKOI0 TOKa
https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoanue "/leiicTBue
38 371eKTPUYeCKOro T10JIs1 Ha TIPOBOJHUKU U 1
[V3/IeKTPUKH"
39 O/eKTpUUeCKUM TOK B MeTaljlaX, )XUAKOCTSIX bubmoteka LIOK
Y razax https://m.edsoo.ru/ff0a9838
40 OnekTpuuecKas el U e€ COCTaBHbIe YaCTH
41 Cuna Toka. JTaboparopHast pabota 0.5 bubmoreka IIOK
"M3mepeHue U peryiMpoBaHue CU/bl TOKa" ' https://m.edsoo.ru/ff0a8bd6
DJIeKTpuuecKoe HarpspkeHue. BonbTMerp.
42 Jlaboparopsas pabota "Vi3mepeHue u 0.5 Bubmiorexa [JOK
paTopHas p P ) https://m.edsoo.ru/ff0a%e14
pery/MpoBaHue HalpsyKeHUs
43 CoripoTyBieHre TIPOBOJHUKA. Y ie/IbHOe bubmiorteka LJOK
COTIPOTHBJ/IEHUE BellleCTBa https://m.edsoo.ru/ff0aa738
JlabopaTopHasi paboTa "3aBUCUMOCTb
44 3/IEKTPUYECKOT0 COMPOTUBJIEHUS 1 bubmoreka IIOK
IIPOBOJHMKA OT ero AJ/IMHEI, I1JI0Lagu https://m.edsoo.ru/ff0aa738
TIOTIepeyHoro ceueHusl ¥ Marepuasna"
45 3aBUCUMOCTb CUJIbl TOKa OT HaIlpsKeHUs. bubmoteka LIOK




3akoH Oma /i1 yyacTKa Liernu

https://m.edsoo.ru/ff0aad44a

JlabopaTopHasi pabota "VcciemoBaHue
3aBHCHUMOCTH CUJIbI TOKA, WAYIIEro uepes

bubnuoreka IIOK

46 Pe3UCTOp, OT COTIPOTUBJIEHUS pe3ncTopa U https://m.edsoo.ru/ff0aa04e
HarnpsKeHus Ha pe3uctope”
47 [TocnenoBarenbHOE M NapasienbHOe
CcoelMHEeHUs IPOBOJHUKOB
JlabopaTopHasi pabota "TIpoBepka npaBuiIa
48 CJI0KEHUSs1 HallpsDKeHUH TIpu bubnmoreka LIOK
MOC/ieJOBaTeIbHOM COeUHEeHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopos”
JlaboparopHast paboTta "TIpoBepka mpaBuia
49 ISt Ci]‘[bl I")rOKa ipl/l Hapaﬂl;)IEJIbIP)IOM ’ Bubmmorexa [JOK
B https://m.edsoo.ru/ff0aadle
COeZIUHEeHUU Pe3rCTOPOB
50 Pewienue 3asau Ha nprumeHeHue 3akoHa OmMa bubmoreka LIOK
JJIS1 pa3/IMuHOro CoeIMHeHrs NPOBOJAHUKOB https://m.edsoo.ru/ff0aaf8a
£1 PaboTa 1 MOIITHOCTb /IEKTPUUECKOTO TOKA. bubmmoreka LIOK
3akoH [[xoyns-JleHna https://m.edsoo.ru/ff0ab124
- JlabopaTopHast pabora "OmnpeziesieHre bubnuoreka IIOK
pabOoTHI ¥ MOIIJHOCTH 3/IEKTPUUECKOT0 TOKa" https://m.edsoo.ru/ff0ab3e0
KoHTposnbHast paboTa 1o Teme
53 "OneKTpruueckue 3aps/bl. 3apsyKeHHbIe Tesa bubmoreka IIOK
1 13 B3auMo/elicTBusl. [10CTOSHHBIM https://m.edsoo.ru/ff0ab660
371eKTPUYeCKUH TOK.
54 OneKTpUUecKue 1eMu U MoTpeduTen bubmmoreka LIOK
3/IEKTPUUYECKOU SHEPTHH B OBITY. https://m.edsoo.ru/ff0abd2c
55 KopoTkoe 3amMbIKaHHe. YPOK 000011jeHHe 110 bubmoreka LIOK

TeMe "TTOCTOSHHBIN 3/1€KTPUYECKHN TOK"

https://m.edsoo.ru/ff0abea8




56

ITocTosiHHBIE MArHuThl, UX BBHI/IMO,E[EI‘/’ICTBI/IE

57 Ypok-uccienoBanue "M3yueHue noseun 1 bubnuoreka IIOK
MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
=g MarnuTHoe 1ojie. MarHutHoe 1oJie 3eM/IU U bubnuoreka LIOK
ero 3HaueHue [J1s1 )KU3HU Ha 3eMJie https://m.edsoo.ru/ff0acOba
OmneIT Opcresa. MarHuTHoOe 1osie
bubnuoreka IIOK
59 3/IEKTPUYECKOr0 TOKa MarHurHoe rose
https://m.edsoo.ru/ff0ac1d?
KaTYLIKA C TOKOM
[IpyMeHeHHe 371eKTPOMAarHATOB B TeXHUKE.
" . bubmiorteka LJOK
60 JlabopaTopHasi paboTta "VM3yueHne AeiCcTBUS 0.5
. https://m.edsoo.ru/ff0ac74a
MarHuTHOTO T10Ji1 Ha MMPOBO/IHUK C TOKOM
OneKTpoABUraresb MOCTOSHHOIO TOKaA.
Vcniosib30BaHue 3/1eKTpoJBUraresieit B
. bubmiorteka LJOK
61 TeXHUYEeCKHUX YCTPOMCTBAxX U Ha TPaHCIIOpTe.
\ https://m.edsoo.ru/ff0ac86¢
JlabopaTopHasi pabota "KoHcTpyupoBaHue 1
r3ydeHue paboThl 3/1IeKTpoABUTATE IS
62 OnbiTel Papages. 3aKOH 3/1eKTPOMarHUTHOM
vHAyKuuu. [IpaBuso JleHna
OnekTtporeHepaTtop. CriocoObl MOTyUeHUs:
63 3/IeKTPUUECKOM SHEPruu. DJIeKTPOCTaHLIUN
Ha BO30OHOB/ISIEMBIX UCTOUYHHKAX YHEPTUU
64 [ToaroTOBKa K KOHTPOJIBHOM paboTe 1o Teme
"DJieKTpUuecKue U MarHUTHbIE sIBJIeHUS "
65 KonrpossHast paboTa o Teme bubmoteka LIOK
"DIeKTpUUeCKre ¥ MarHUTHbIE SIBJIeHUS " https://m.edsoo.ru/ff0acb14
66 Pe3epBHbIii ypok. PaboTa c TekcTamu 1o bubmoteka LIOK
Teme "TernuioBele siB/ieHUs" https://m.edsoo.ru/ff0acc5e
67 Pe3epBHbIi ypok. PaboTa ¢ TekcTamu 110 bubmioreka LJOK




TeMe "I1OCTOSAHHBIN 3/1€KTPUYECKUN TOK"

https://m.edsoo.ru/ff0acdc6

68

Pe3epBHbIi ypoK. PaboTa ¢ TekcTamu 10
TeMe "MarHuTHbIe SIBJI€HUS "

OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME

68

14.5




9 KJIACC
Ko/mmuecTBo yacoB JJIEKTPOHHBIE
Ne nudpoBbie
Tema ypoka KontposibHblie | IIpakTHueckue
n/n Bcero ob0pa3oBare/ibHbIE
padoTsI padoThI
pecypchl
1 MexaHuueckoe ABWKeHHe. MaTepuasibHast 1
TOUKa
9 Cucrema orcuera. OTHOCUTEIBHOCTD 1 Bbubmoteka LIOK
MeXaHUUeCKOro JBUKeHUs https://m.edsoo.ru/ff0ad474
. bubmoreka LJOK
3 PaBHOMeEpHOe NPSIMOJIMHEWHOE [BKEHHE 1
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOe NIpSIMO/IMHEHOE [IBU)KEHUe. 1
CpefHsisi U MTHOBEHHasi CKOPOCThb
5 [TpsiMonuHeltHOe paBHOYCKOPEHHOE 1 bubmoreka [IOK
JIBWKeHHe. YCKOopeHue https://m.edsoo.ru/ff0ad8d4
CKOpOCTb NIPSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOT0 JBrKeHus. ['paduk 1
CKOPOCTHU
JlabopaTopHast pabora "OmnpeziesieHre
7 CKO pEHI/ISII) TEJI(:II) pu aBHOp cio €HHOM 1 1 bubmorexa OK
yerop PEP o yCKop " https://m.edsoo.ru/ff0adb18
JIBIPKEHUHU 10 HaKJIOHHOM IJIOCKOCTH
8 CBobOojHoe nazieHye Tes. OnbIThl anues 1
PaBHOMepHOe BMKeHUe 110 OKPYKHOCTH.
N bubmoteka LIOK
9 [Tepuop v uactoTta obparreHus. JIuHeiiHas 1
https://m.edsoo.ru/ff0ael176
yIJIOBasi CKOPOCTH
10 [lenTpocTpeMuTenbHOE yCKOpeHue 1
11 [TepBriii 3akoH HetoTOHA. BekTop cusbl 1 bubnuoreka LIOK




https://m.edsoo.ru/ff0ae612

12 Bropoii 3akoH HeroToHa. bubmoreka LIOK
PaBHozelicTBYyOIIIas cuia https://m.edsoo.ru/ff0ae72a
. bubmuoreka LIOK
13 Tpetuii 3akoH HeroToHa. Cyreprio3unys cuil https://mLe dsoc])_.lru/ £f02e982
14 Pertenne 3azau Ha pUMeHeHHe 3aKOHOB bubnuoreka LIOK
HeroToHa https://m.edsoo.ru/ff0aeb6c
Bbubmoreka LIOK
15 Cuna ynpyrocry. 3akon I'yka httDs://m.edsocl)_.lru/fanecaZ
16 Pewienue 3amau no teme «Cusia yripyroctu»
17 JlabopaTopHast pabora «OmnipeziesieHre bubnuoreka LIOK
JKECTKOCTH TIPY>KUHBI» https://m.edsoo.ru/ff0aee28
bubmioreka LJOK
18 Cuna Tperus httDs://m.edSO(I)_.[ru/fanf738
19 Perienue 3amau no teme «Cusia TpeHUSI» Bubnmorexa [JOK
https://m.edsoo.ru/ff0afa26
20 JlabopaTopHasi pabora "OrnpeziesieHre bubmmoreka IIOK
K03 duieHTa TpeHUsT CKOJIbKeHUs" https://m.edsoo.ru/ff0af8be
71 Pewienue 3azau o teme "3akoHel HeroToHa. bubmuoreka LIOK
Cuna ynipyroctu. Cusia TpeHust” https://m.edsoo.ru/ff0afb8e
2 Cwuna TsKeCTH Y 3aKOH BCEMUPHOT0 bubnuoreka LIOK
TATOTEHUS. Y CKOpeHHe CBOOO/[HOTO IMa|eHUs https://m.edsoo.ru/ff0af044
Ypok-koH(pepeHLMs "[IBI>KeHHe Tesl BOKPYT
23 rpaBUTalMOHHOrO LieHTpa (ConHeuHas
cucrtema). ['amakTuku"
24 Pemrenne 3azau 1o teme "Cuna TsKeCTA U bubmoreka LIOK
3aKOH BCEMHPHOI0 TATOTeHUs" https://m.edsoo.ru/ff0af5f8
25 ITepBast KocMuyeckas CKOpOCTb. bubmoteka LIOK




HesecomocTs U neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBecue maTeprasbHOM TOYKH.
AbcomoTHO TBEpAOe Tesio. PaBHOBecHe

bubmuoreka IIOK

26 R NI
TBEpOro Tejia C 3aKPeIyIeHHOW OChI0 https://m.edsoo.ru/ff0afe36
BpallleHus
27 MowmeHT cuibl. LIeHTp TskecTH
)8 Pemtenne 3azau 1o teme "MOMEHT CUJIBL. bubmoreka LIOK
Lentp TsoxecTu" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJILHOM paboTe 10 Teme
29 "MexaHnuecKoe JBKeHre Bubmorexa [IOK
N A ., ' https://m.edsoo.ru/ff0b0408
BzaumogerictBue Ten
KonTtposnrHast pabora o Teme
N bubmoreka LIOK
30 MexaHnueckoe JBUKeHUe.
. . https://m.edsoo.ru/ff0b06ec
BszaumopeiictBue Ten
Nmnynsc Tena. Miyasc cusibl. 3aKOH
31 COXpaHeHUs1 UMIyJibCa. YTIpyroe u Bubmaorexa IOK
P y . by https://m.edsoo.ru/ff0b07fa
Heymnpyroe B3auMO/eNCTBHE
19 Pewienue 3azau 1o teme "3akoH COXpaHeHUs bubmoreka [IOK
AMITyJIbCa" https://m.edsoo.ru/ff0b096¢c
33 Ypok-kKoHbepeHLYs "PeakTUBHOe [IBIKEHUEe
B MIPUPOJE U TEXHUKe"
bubnuoreka LIOK
34 MexaHuueckasi paboTa ¥ MOIHOCTb 4
https://m.edsoo.ru/ff0b0a84
35 PaboTa cubl TSDKECTH, CUJTbI YIIPYTOCTH U bubmoreka IIOK
CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHast paboTa «Ornipe/ieneHue
36 paboThI CUJBI TPEHUSI TIPY PABHOMEPHOM

JABM)XEHHWH TeJia I10 FOpH3OHTaﬂbHOﬁ




TIOBEPXHOCTH»

CBs13b 3Hepruu ¥ paboThl. [ToTeHI[MaIbHas

37
SHeprus
18 Kunertuueckas sHeprus. Teopema o bubnuoreka LIOK
KUHEeTUUeCKOW SHeprumn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHeHUs SJHepruy B MexaHuKe
40 JlaboparopHast paboTa «/3yueHne 3aKOHa bubmuoreka LIOK
COXpaHeHusl SHeprum» https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe BIKEHHE U €T0 bubnuoreka IIOK
XapakTepUCTUKU https://m.edsoo.ru/ff0b1858
4 3aTyxatomye KonebaHusi. BoIHYKIeHHbIe bubnuoreka LIOK
KosiebaHus1. Pe3oHaHC https://m.edsoo.ru/ff0b20£0
43 MaTemaTruecKri U Npy>KUHHBIN MassTHUKU
Ypok-ucciefoBanve «3aBUCMMOCTb IIePUO/a
N bubmioreka LJOK
44 KosiebaHUH OT )KeCTKOCTH MPY>KUHbBI K MaCChI
https://m.edsoo.ru/ff0b197a
rpy3sa»
45 [IpeBpaitieHre sHepruv 1pu MexaHUueCKUX
Ko/lebaHMsIX
JlabopaTopHasi paboTa «OmnipeziesieHre
46 LIaCTOI")FbI Hpne 1/1190 a Kone6afm'£1[71 TIPY>KUHHOT'O Bubmaorexa IOK
proa by https://m.edsoo.ru/ffOblaec
MasiTHUKa»
JlabopaTopHasi pabota «ITpoBepka
47 HEBaBII)/ICI/H\EI)OCTI/IpHe noza IE)OJIegaHI/Iﬁ rpysa Bubnmorexa [JOK
proA Py3a, https:/m.edsoo.ru/ff0b197a
MO/IBEIIEHHOr0 K HUTH, OT MacChl Tpy3a»
Mexanuyeckure BOHbL. CBOMCTBA
48 MeXaHU4eCKuX BoJH. [IpofjosibHbIE U Bubmaorexa IOK
- HPoA https://m.edsoo.ru/ff0b21fe
TI0TepeyHble BOTHBI
49 Ypok-koHbepeHLYs "MexaHuueCcKUe BOTHbI




B TBEpZoM Tesie. CelicMUuUecKyre BOHbI"

50 3ByK. PacripocTpaneHnye 1 oTpa)keHre 3ByKa
51 Ypok-uccnenopanue "HabsogeHue
3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
5o I'poMKOCTB 3ByKa ¥ BbICOTA TOHA.
AKyCTUUeCKul pe30HaHC
53 Ypok-KoH(bepeH1us Y IbTpa3ByK U bubmuoreka LIOK
MH(QPa3ByK B NIPUPOJie U TeXHUKe" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJ/ILHOM paboTe 110 Teme
. bubmoreka IIOK
54 3aKOoHbI COXpaHeHus1. MexaHhuecKue
B https://m.edsoo.ru/ff0b25f0
KoJsie0aHWsI U BOJTHBI
KonTponbHast paboTa 1o TeMe "3aKOHBI
55 coxpaHeHHs1. MexaHuueckue Kojie0aHus U
BOJIHBI"
56 OneKTpOMarHUTHoe IoJie. bubnuoreka LIOK
OJIeKTPOMarHUTHBIE BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3/1eKTPOMarHUTHBIX BOJH
Ypok-koHbepenius "llkana
=g 3JIEKTPOMAarHuUTHBIX BOJIH. Mcrnosb30BaHue Bbubmoteka LIOK
3J1EKTPOMAarHUTHBIX BOJIH [1J11 COTOBOU https://m.edsoo.ru/ff0b2fe6
cBsA3n"
Ypok-uccnenoBanue "Vi3yuyeHre CBOMCTB
bubmmoreka IIOK
59 3JIeKTPOMAarHUTHBIX BOJIH C [IOMOLLBIO
N https://m.edsoo.ru/ff0b2c6¢c
MoOMIbHOTO TenedoHa
60 Perienuve 3az1au Ha ornpejesieHue 4acTOThI U
JJTUHBI 3JIEKTPOMarHUTHON BOJIHBI
61 OneKTpoMarHuTHas Ipyupoja ceeta. bubnuoreka LIOK

CKOpOCTb cBeTa. BonHoBbIe CBOMCTBa CBeTa

https://m.edsoo.ru/ff0b31d0




Wcrounuku ceta. [IpsmonnHeliHoe

62 acripoctpaHeHve cseta. 3atMeHus1 CoJiHLia U Bubmaorexa [IOK
pacrpoctp ' H https://m.edsoo.ru/ff0b3658
JIyHBI
3aKkoH OoTpakeHus CBeTa. 3epkasa. PelieHue
bubmoreka LIOK
63 3a/1a4 Ha MPUMEeHeHUe 3aKOHa OTPaKeHUs
https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomnenuve cBeta. 3aKOH TpeIOM/IEHUS bubnuoreka IIOK
CBeTa https://m.edsoo.ru/ff0b3aea
[TonHOe  BHyTpeHHee  OTpa)keHHe
bubmoreka LIOK
65 CBeTa. Wcnosb3oBaHUe  TOJTHOTO
https://m.edsoo.ru/ff0b3c5¢c
BHYTPEeHHero OTpaKeHusl B
OINTHUYECKUX CBETOBOJIaX
JlaboparopHas pabora "ViccnenoBanue
66 3aBMCHMMOCTH YTJia IPeJIOMJIEHUs] CBETOBOTO
Jiyya OT yrJia nafleHys Ha rpaHuLie "BO3yX-
crekio™"
Ypok-koHbepeHLys "Vcrnionb30BaHue
67 T[I0/THOT'O BHYTPEHHET'0 OTPaykeHUs:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS CBSI3b"
bubmoreka LIOK
68 JIvH3bl. OniTryeckas Cusa JIMH3bI nommorexa L
https://m.edsoo.ru/ff0b3f2c
bubmoreka LIOK
69 [TocTpoeHue M300paXkeHU B JIMH3aX
P P https://m.edsoo.ru/ff0b444a
JlabopaTopHast pabora "OmnipeziesieHre
PatopHazi p PeA . bubmoreka LJOK
70 (hOKyCHOr0 pacCTOSTHUSI U ONTUUECKOM CUJIBI
9 . https://m.edsoo.ru/ff0b4206
cobuparoiiieii TMH3bI
7 Ypok-KoH(pepeHLus "OnTHuYecKue TMH30BbIe Bubmoteka LIOK
nipubopsI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak onrvueckas cucrema. 3peHue Bbubmoteka LIOK




https://m.edsoo.ru/ff0b4684

Ypok-koHbepeHiuys "edekTbl 3peHus. Kak

73 "
COXPaHUTh 3peHue
Pa3noxkenue 6enoro ceeta B CrieKTp. OTIBITHI
bubmoreka IIOK
74 HproroHa. CrioykeHue CrieKTpasibHbIX LIBETOB.
https://m.edsoo.ru/ff0c0f4c
HJucnepcus cBeta
JlabopaTopHast pabota "OmnbIThI TI0
75 pa3/io>keHuro 6e0ro cBeTa B CIIEKTP U bubnuoreka IIOK
BOCIIpUATHIO 1|B€Ta IIpeMeTOB IIpU UX https://m.edsoo.ru/ff0cOe2a
HabJ/roleHnu uepe3 1{BeToBble (PUIbTPhI"
YPpok-nipakTUKyM "BO/IHOBBIE CBOMCTBA
76 CBeTa: AUcCIepcusi, UHTepdepeHLns U
Judpakuus”
77 OnsbiThl Pe3epdopga v nyiaHeTapHast Mo/ielb bubnuoreka LIOK
aroMma https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Mogens atoma bopa
79 Mcnyckanue U MorJioljeHue cBeta aroMOM. bubnuoreka LIOK
KBaHTsbl. JIMHeyaThle CrieKTpsl https://m.edsoo.ru/ff0c144c
80 Ypok-ripakThkyM "Hab/toieHre CrieKTpoB bubmmoreka IIOK
WCITyCKaHus" https://m.edsoo.ru/ff0c1550
. bubmoreka IIOK
81 Paii0aKTUBHOCTE U €€ BU/IbI
https://m.edsoo.ru/ff0c1672
82 Ctpoenue aToMHOro szpa. HyknonHas bubnuoreka LIOK
MO/IeJib https://m.edsoo.ru/ff0c18ac
bubnuoreka IIOK
83 PajyoakTrBHBIe rpeBpaljeHus. V30Tomnsl
A bespai https://m.edsoo.ru/ff0clal4
84 Perienue 3azau 1o teme: "PaguoakTUBHbIE Bbubmoteka LIOK

rpesparrjeHus"

https://m.edsoo.ru/ff0c1b4a




85

[Tepuog nonypacnazga

86 Ypok-kKoHbepeHLys "PafilioaKTHBHbIE bubnuoreka IIOK
W3/IyUYeHUs B [IpUpo/e, MeuLiiHe, TeXHUKe" https://m.edsoo.ru/ff0c2126

87 AnepHble peakLy. 3aKOHbI COXpPaHEeHUs bubnuoreka LIOK
3apsl0BOT0 U MacCOBOT'0 Uyucel https://m.edsoo.ru/ff0c1c58

a8 OHeprus CBsA3U aTOMHBIX sfiep. CBsA3b MacChl Bbubmoteka LIOK
W SHepruu https://m.edsoo.ru/ff0c1d7a

89 Perienue 3amau no teme "fAaepHeie peakiyun'

90 Peakumu cuHTe3a U fieneHus szaep. bubnuoreka IIOK
Ncrounuku sHepruv CoJiHLIA U 3BE3]] https://m.edsoo.ru/ff0c1e88
Ypok-koHbepeHLus "SepHas SHepreTyka.

91 [JeiicTBUsS paiMOaKTUBHBIX U3/Ty4YeHHH Ha
JKVBbI€ OpraHu3Msbl"

[ToaroToBKa K KOHTPOJIBHOM paboTe 10 Teme

90 "OneKTpoMarHiuTHoe MoJie. bubmioreka LJOK
OJIeKTPOMarHUTHbIe BOIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJIeHUS"

KontposnrHas pabora no Teme

93 "OneKTpoMarHiuTHoe MoJie.
OJIeKTPOMarHUTHbIe BOIHBI. KBaHTOBBIE
SIBJIeHUS"

94 [ToBTOpEHUe, 060611IeHKe. JTabopaTOpHbIE bubmoreka LIOK
paboTsI 10 Kypcy "B3aumosetictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpeHMe, 060011eHe. PelieHue

95 pacyeTHbIX U KaUeCTBEHHBIX 3a/iau 10 Teme Bubmiorexa OK

https://m.edsoo.ru/ff0c2572
"TenoBble nporieccs!”
96 [ToBTOpeHUe, 060011IeHe. PertieHre bubmoreka IIOK

PaCUeTHBIX U KaUeCTBeHHBIX 3a/ja4 I10 TeMe

https://m.edsoo.ru/ff0c2a22




"KII[I TernyioBbIX gBUTaTEnen"
[ToBTOpeHue, 060011eHe. PemieHne
bubmoreka IIOK
97 paCyeTHbIX M KaueCTBEeHHbIX 3a/iay [0 TemMe 1
o R https://m.edsoo.ru/ff0c2b30
KII/l 3/1eKTpoyCcTaHOBOK
98 [ToBTOpeHUe, 0600611IeHKE. JTabopaTOpHBIE 1 1 bubnuoreka LIOK
paboThl 110 Kypcy "CBeToBbIe SIBIeHUS " https://m.edsoo.ru/ff0c2¢c52
[ToBTOpeHue, 060611eHKe. PaboTa ¢
. bubmioreka LJOK
99 TeKCTaMH 10 Teme "3aKOHbI COXpPaHeHUs B 1
" https://m.edsoo.ru/ff0c2d6a
MeXaHHUKe
100 [ToBTOpEHUe, 06061IeHME. PaboTa C 1 bubmuoreka LIOK
TekcTamu 110 TeMe "Konebanus v BOJTHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenHue, 0600611eH1e. PaboTa ¢ 1 bubmioreka LJOK
TeKCTaMH 110 Teme "CBeToBbIe IBIeHU" https://m.edsoo.ru/ff0c3044
[ToBTOpenHue, 060061eHMe. PaboTa C
102 TeKCTaMH 10 TeMe "KBaHTOBas U sifiepHast 1
¢bu3mka"
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27







YYEBHO-METO/INYECKOE OBECIIEYHEHUE
OBPA3OBATEJ/IBHOI'O ITPOLNECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /I YYEHUKA

1. IlepbiukuH A.B. dusuka. 8 KIL.: Yue0. il ¢
ob1ieobpa3oBar.yueb.3aBeienuii. — M.: JIpoda, 2021.

2. [TepbIKUH A.B. dusmka. 7 KJL.: Yue0. JUTST
ob1rieobpa3oBar.yueb.3aBefienuii. — M.: JIpoda, 2021.

3. IlepbilIKUH A.B. du3ukKa. 9 KIJL.: Yueb. Jilj6:

obimeobpa3oBar.yueb.3aBesenuii. — M.: [Ipoda, 2021.
METOINYECKHWUE MATEPUAJIBI V11 YUUTEJIA

1. Bobommua C.b. KoHTponbHble wu3MepuUTenbHbIe MaTepuanbl 8 Kimacc —
M.:0K3ameH,2014r-96 c.

2. I'enpentreiin J1.D. CaMocTosiTenibHbIe paboThl: yueb. ITocobue ajis yuarmxcs
obpasoBar. opranu3auuii / JI1.D. Tenpeiinreiid, B.A. Opsios, I'.I'. Hukudopos.- 5-
e usz., crep. — M. : MHemosuHa, 2017. — 64 c. : un.

3. Tl'enpenmrerin JI1.J, Kupuk JI.A., T'enbdrar .M. 3amauu mo Qusvke s
OCHOBHOM WIKOJIbI C IpUMepaMu pereHu. 7-9 knaccel. [log pen. B.A.OpnoBoii.-
M.:Nnekca,2013.-416 c.

4. T'pomieBa O.M. KoHTpo/sibHbIe U CaMOCTOsITe/IbHBIE PaboOThI 10 (usmke. 7
Knacc: K yueOHuKy A.B.IlepbimkuHa « ®usmka. 7 Kmacc» PI'OC (K HOBOMY
yuebHrKy) / O.W. I'pomreBa. — 9-e wu3z., mepepab. U mom. — M.: M3marecTtBo
«3JK3ameHn», 2017. —112.

5. Kupuk JI.A ®usuvka -7. Pa3HOYpOBHEBbIe CaMOCTOSITe/IbHble ¥ KOHTPOJ/IbHbIE
pabotel. PI'OC — M.: Unekca, 2017, - 192 c.: un

6. Tectol o ¢usuke.8 kmacc. K yuebuuky A.B. IlepoinkuHa. Pu3vka. 8 kiacc.
®I'OC N3paTenbCcTBO «IK3aMeHa», 2015. — 224 c.

7. Kupuk JI.LA ®usuka -8. Pa3HOyYpOBHEBbIe CaMOCTOSATE/IbHbIE U KOHTPOJIbHbIE
pabotel. PI'OC — M.: Unekca, 2017, - 208 c.: un

8. Kupuk JI.LA ®dusuka -9. PasHOypOBHEeBbIe CaMOCTOSITe/IbHble YU KOHTPOJIbHbIE
paboTel. PI'OC. — M.: Unekca, 2017, - 160 c.: n.

9. MapoH, A.E. COoOpHMK BOINpoCOB " 3aiau. 7-9 Ki.:yueb.1mocobue
®I'OC/A.E.Mapon, E.A.Mapohn, C.B.Ilo3onckun. — 2-e u3A., CTepeOTHIL. —
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