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INIOACHUTEJIBHASA 3AIINCKA

[TporpamMmma 10 ¢Hu3MKe Ha YpPOBHE OCHOBHOTO 00Ijero ob6pa3oBaHUsS
CoCTaBjieHa Ha OCHOBE TTOJIOKeHUH M TpeboBaHUM K pe3y/ibTaTaM OCBOEHHS Ha
yray6néHHOM yPOBHE OCHOBHOM obOpa3oBaTe/IbHOM TIPOrpaMMBbl,
nipefctaBieHHbIX B PI'OC 00O, a Takke € yuétoMm (heaepanbHOU paboueit
MporpaMMbl  BoCIMTaHuss W KOHIeNuy Mpero/laBaHusl yueOHOro IipegMeTa
«DuU3UKa».

Copep>xaHue MporpaMmbl 1Mo (DU3MKe HarpaB/ieHO Ha Y/IOBJIETBOPEHUE
TOBBILIEHHbIX 3aMPOCOB 00YYALMXCS, CTPEMALMXCA K Oojee rayboKomy
OCBOEHUI0 (PU3UUECKHX 3HaHWM, U Ha (POPMHUPOBaHUE eCTeCTBEHHO-HayUHOU
rpaMOTHOCTH oOyuvaromuxcsi. B rmporpaMve 10 GHU3MKe YUWATHIBAIOTCS
BO3MOXXHOCTH yueOHOro mpeameTa B peanu3aimu tpedboBannii PI'OC OO0 k
MJIAHUPYEMbIM JIMUHOCTHBIM M MeTarpeMeTHbIM pe3y/ibTaTaM O0yueHHs, a
TaKKe MEeXIpeZMeTHbIe CBSI3M eCTeCTBeHHO-HAayUHbIX yUeOHBIX MpPeJIMEeTOB Ha
ypOBHE OCHOBHOT'O 0011[eT0 06pa3oBaHMs.

[TporpamMMa 110 (M3KKe yCTaHaB/IMBaeT pacrpeziesieHHe yueOHOTO
MaTepyana TI0 TojamM oOyueHus (TI0 Kjaccam), Tpejjiaraer IPUMEpPHYHO
MOC/Ael0OBaTe/IbHOCTh W3YUeHUs] TeM, OCHOBAaHHYI Ha JIOTMKE pa3BUTHUSA
ITPeIMETHOTO COZIEP>KAHUSI U yUéTe BO3PACTHBIX 0COOEHHOCTEM 00yUaroIMXCsl.

[TporpamMma 10 ¢u3rKe pa3paboTaHa C Iie/IbI0 OKa3aHHUS MeTOAUYeCKOi
TIOMOIIY YUUTETFO B CO3/IaHMK paboueii TIporpaMMbI 110 yueOHOMY TTpeIMeTYy.

du3mnKa SABASETCI CUCTeMOOOpasyloIMM [/ eCTeCTBeHHOHAYUHBIX
yueOHBIX TPeAMETOB, TIOCKONIBKY (HM3WUeckre 3aKOHBI JieKaT B OCHOBE
MPOLIECCOB U SIBJIEHWM, W3yuaeMbIX XuMHel, Ouosiorveld, acTpoHOMHEM U
du3nueckoil reorpadueii, BHOCUT BK/aJi B eCTECTBEHHOHAYUHYH) KapTUHY
MHpa, TpeAoCTaBiseT HauOosee sICHble 0Opa3si[bl TIPUMEHEHUs Hay4yHOIro
MeTO/Ia TI03HaHWs, TO eCTh Criocoba ToJTyueHHs I0CTOBEPHBIX 3HAHUM O MUDE.

OpiHa W3 rNaBHBIX 3a/1au Gu3ndeckoro obpa3oBaHUs B CTPYKType OOIIero
oOpa3oBaHusI COCTOUT B (hDOPMHUPOBAHUU €CTeCTBEHHO-HAYYHOW IPAMOTHOCTH M
VHTepeca K Hayke y 00yuaroIuxcsl.

W3yuenve (u3mkyd Ha yriayOIEHHOM ypOBHE IIpe/iosiaraeT yBepeHHOe
BJIaJIeHUe cleAyOIMUMA KOMITeTeHTHOCTSIMH, XapaKTepU3yrIuMu
€CTeCTBeHHOHAYUHYI0 IPaMOTHOCTb:

HayUHO OOBSICHATH SIBJIEHUS;

OLIeHMBAaTh ¥ MIOHUMaTh 0COOEHHOCTA HayUHOT'O UCC/IeI0BaHuS;

VHTEepIpeTUpPOBaTh JlaHHbIEe U HUCII0/b30BaTh HayuHble J0Ka3aTenbCTBa sl
TO/TyYeHUs BLIBO/IOB.

Ilenu wu3yueHusi ¢U3MKM Ha ypOBHE OCHOBHOTO 0OIrero obpa3oBaHUs
orpesiesieHbl B KoHIemIuKM Tiperniofiapanusi yueOHoro mipegMeTta «@Du3uKa» B
oOpa3oBaresbHBIX OpraHm3anusax Poccuiickoit ®ezeparuu, peanu3yrOIMUx
OCHOBHBIe 006I1]e00pa3oBaTe/bHbIe TIPOTPAMMBI, yTBEP)KAEHHON pellieHrueM
Konnernn MunucTepcTBa mpocBeleHust Poccuiickon ®depepauyn (ITpOTOKOJI
ot 3 gekabps 2019 r. Ne ITK-4BH).

Llenu n3yuenus Gpusmky Ha yry1yb1EHHOM YpOBHE:

pa3BUTHE MHTEpeca U CTpPeMJIeHHUs 00YJaroIUXCs K HAyYHOMY H3yUeHHIO
TIPUPO/IbI, Pa3BUTHE WX UHTE/JIEKTYa/bHBIX ¥ TBOPUECKUX CTIOCOOHOCTEH;

pa3BUTHe TIpe/ICTaB/IeHU 0 HAyYHOM MeTo/le To3HaHusl U (hOpMUpOBaHue
HCC/IeIOBaTe/IbCKOT0 OTHOIIIEHUS K OKPY Kaloll[M SIBJIEHUSIM;

(dbopMUpOBaHHe Hay4yHOrO MWPOBO33DEHHs KaK pe3yJ/ibTara W3yueHUs
OCHOB CTPO€HUs MaTepyu U (hyHZaMeHTabHbIX 3aKOHOB (DU3UKU;



dbopMUpoBaHre YMeHWM TpUMeHSTb (U3nuecKde 3HAHUS U Hay4dHble
Jl0Ka3aTeIbCTBa sl 00bsCHEHHST OKPY KAIOIINX SIBJIEHUH;

dbopMupoBaHre TIpe/iCTaB/ieHUd O pOnu (U3UKU [Ji1 Pa3BUTUS JIPYTHUX
eCTeCTBEHHBIX HAyK, TEXHUKHM U TEXHOJIOTUH;

pa3BUTHe  TIpeJCTaB/ieHMM O  BO3MOXHBIX  cdepax  Oyxyieit
NpoQecCroHaNbHOM [JesTeNbHOCTH, CBSI3aHHOW C (U3MKOW, IOATOTOBKA K
JanbHelIieMy 00yJeHHIO B 3TOM HallpaB/IeHUY;

dbopMUpoOBaHre TOTOBHOCTU K Ja/ibHellllieMy W3yueHUr0 (U3UKU Ha
yriy0/EHHOM ypOBHe B paMKaX COOTBETCTBYIOIIMX Ipoduseii oOydyeHusi Ha
YPOBHE cpejHero o0iero obpasoBaHus.

HocTwkeHre 3TUX LieJied MporpaMmbl Mo (U3MKe Ha YPOBHE OCHOBHOTO
ob11iero obpa3zoBaHus 0becrieurBaeTCs pelieHrueM CaeyHIUX 3aau:

npuoOpeTeHrWe  3HaHUW O  JUCKPETHOM  CTPOEHUM  BeIllecTBa,
MeXaHUYeCKHUX, TeTJIOBbIX, 3/IEKTPOMarHUTHBIX U KBAHTOBLIX SIBJIEHUSIX;

nproOpeTeHHe YMeHU aHa/TM3UPOBaTh M O0bSCHATH (PU3NUeCKUe sIBIeHUS
Ha OCHOBEe U3yUYeHHbIX (PU3NUYeCKUX 3aKOHOB U 3aKOHOMEPHOCTEM;

OCBOEHUWE MeTO/IOB pellleHHsI PpPacCuéTHbIX M KaueCTBeHHBIX 3ajiad,
TpeOYIOLMX CO3[aHUs W WUCIO/b30BaHUs (DU3WUYECKUX MOAesel, BK/IroUast
TBOpUECKHe U MPaKTUKO-OPUeHTUPOBaHHbIe 3a/lauy;

pa3BUTHE WCCIeI0BaTeIbCKUX YMEHWH: HaOMo[aTh SIBJeHUs U U3MepsITh
bu3nueckue BeJINUMHBI, BBbIJIBUTATh TUNOTe3bl U ripe/ijiaraTh
JKCTIepUMeHTalbHble CITIOCOObI WX TIPOBEPKH, IIJIAHUPOBAThb W TIPOBOJUTH
OMbITHI, SKCIIEPUMEHTA/IbHble WCCAe[0BaHus, aHaIU3UPOBaTh I[1OyUYeHHbIe
JlaHHBIe U JlefiaTh BBIBO/IbI;

OCBOeHHe TPHUEMOB paboThl ¢ MH(OPMarel (HU3NUeCKOTO COoJeprKaHus,
BK/TH0Yasi UHGOPMALIUI0 0 COBPEMEHHBIX JJOCTYXKeHUSTX (PU3HUKU, UHTepIIpeTariust
Y KpUTHYeCKoe olleHUBaHue UHhOopMaliuy;

3HaKOMCTBO €O c(epaMy NpoheCCUOHATbHOU JesiTebHOCTH, CBSI3aHHBIMU
C (U3UKOM, U COBpEMEHHBIMU TEXHOJIOTUSIMHA, OCHOBAaHHBIMU Ha JOCTU)KEHUSIX
(U31UeCKOr HayKHU.

Ha wusyuenue ¢u3uku (yrnyOséHHBIM YpOBeHb) Ha yYPOBHE OCHOBHOTO
obriero obpa3oBanusi oTBoguTCs 340 uvacoB: B 7 kiacce — 102 yaca (3 vaca B
Hejlento), B 8 Kiacce — 102 yaca (3 vaca B Hefiento), B 9 Kiacce — 136 yvacoB (4
yaca B HeJle/li0).



COJEPXXAHUE OBYUEHUSA
7 KIIACC

Pa3zfen 1. ®usuka u eé po/ib B MO3HAHUM OKPY)KamLIero Mupa.

du3nKa — HayKa O npupoze. ABjeHuss NpUPOAbI (3/1EMEHThI CO/lepKaHuUs,
BKJ/TFOUAIOIIUE MeXKIIpeJMeTHbIe CBsi3U). Dusnueckue sBeHUs: MeXaHUUYeCKUe,
TeIJIOBbIE, 3JIEKTPUUYECKUe, MarHUTHbIE, CBETOBbIE, 3BYKOBHIE.

dusnueckre BeIUUUHBL. Pa3mepHOCTh. EAMHUIBI (U3MUECKUX BeTUUMH.
V3mepenne (u3NuecKUx BeJWUYMH. JTanoHbl. Pdusnueckue mpubopel. lleHa
nenenus. TTorpeiHocTs W3MepeHui. [IpaBuia 6e30macHOro Tpyza Mpu padbore
c JabopaTopHbIM 000pyAoBaHKeM. MeXXayHapoAHas cucteMa eiuHuL]. [lepeBoz
BHECHCTEeMHBIX eJJuHUL] B eiuHULbI CU.

Kak ¢u3uka u [pyrvue ecTeCTBEHHble HAyKd W3y4alOT TIpUPOJY.
EcTecTBeHHO-HayUHbIH MeTO/ MMO3HaHWs: Hab/ro/ieHre, TOCTaHOBKA HAayUHOTO
BOIpOCA, BBIBIDKEHUE TUIOTe3, SKCIEPUMEHT T[I0 TpPOBEpKe THUIIOoTe3,
o0bsicHeHWe HabmozaeMoro siBeHus. OmnucaHve GU3NUECKUX SBJAEHUA C
TOMOIIBI0 MO/Ie/en.

demoncmpayuu.

MexaHuueckue, TeIJIOBble, 3J€KTpUUYeCKUe, MarHWTHbIe, CBETOBBIE,
3BYKOBbBIE SIBJIEHUSI.

dusnueckrie IPUOOPHI W TIPOLeAypa TIPSIMBIX U3MEPeHWM aHa/IOTOBBIM U
L[U(POBBIM TIPUOOPOM.

JlaGopamopHbie pabombl U ONbIMbL.

OmnpefeeHye 11eHbI fe/IeHUs KA/l U3MepUTeTbHOT0 TIprbopa.

V3MepeHre pacCTOSTHUM.

Vi3mepenue rioifaau 1 06bémMa. MeTo/ TaseTKH.

V3mepeHre BpeMeHH.

V3mepeHre 00bEMa XXUIKOCTH M TBEPZOTO TeJIa.

OripesiesieHre pa3MepoB MaslbiX Tesl. MeTo psiioB.

[IpoBegeHre wcCcCaeqO0BaHUS 0 MPOBEPKe TUIOTe3bl: JaJbHOCTb TOETa
IIIapyKa, MyI[eHHOr0 TOPU30HTAIbHO, TeM Oosbliie, ueM OOJIbIile BLICOTA My CKa.

Pa3pen 2. IlepBoHaua/ibHbIEe CBeieHUS 0 CTPOEHHH BellecTBa.

CTpoeHue BellleCTBa: aTOMbI U MOJIEKYJIbl, UX pa3Mepbl U MacChbl. OTBITHI,
JlOKa3bIBaroll[1e JUCKPeTHOe CTPOeHue BellecTBa.

[Br>keHne dacTtul] BellecTBa. CBsi3b CKOPOCTH [ABWKEHUS] YaCTUL] C
TeMreparypoui. bpoyHoBckoe aBwkenue. [uddysus. BzaumopeiicTBre yacTuil
BellleCTBa: MPUTSDKEHUE U OTTa/IKUBaHUE.

ArperaTHble COCTOSIHUSI Bell[eCTBa: CTPOEHME Ta30B, >XUAKOCTeH U
TBEP/IbIX (KPHUCTA//TMUECKUX) TeJl. B3auMOCBSI3b MeXXy CBOKWCTBaMU Bell[eCTB B
pa3HbIX arperaTHbIX COCTOSSHUSIX U UX aTOMHO-MOJIEKY/ISIDHBIM CTPOEHUEM.
Oco6eHHOCTH arperaTHbIX COCTOSTHUM BO/BI.

demoncmpayuu.

HabmojeHre 6pOyHOBCKOTO JIBHKEHHMS.

Habsmogenue quddysum.

HaGntofenue  sAB/eHWH,  OOBSCHSIOIIUXCS — TPUTSDKEHUEM WM

OTTa/IKUBAHMEM YaCTHI] BEIIeCTBa.
JlabopamopHbie pabombl U ONbIMbL.
OlleHKa /vMamMeTpa aToMa MeTOJOM PpsoB  (C  UCIIO/hb30BaHUEM
¢doTorpadmuin).
OTBITHI TI0 HAO/TIO/IEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.



OMBITHI 110 0OHAPY>KEHHIO JENUCTBUS CUJT MOJIEKYJIIPHOTO TTPUTSDKEHHSI.

Pa3zpen 3. /IBokeHue ¥ B3anMo/ieliCTBHe TeJl.

Mexanuueckoe [aBwkeHue. IlyTb u nepemelljeHue. PaBHOMepHOe U
HepaBHOMepHoe JBikeHre. CBOOOHOe TaZieHre KakK MpUMep HepaBHOMEPHOTO
nBwkeHus Tes1. CkopocTtb. CpeiHsist CKOPOCTh IMPU HePaBHOMEPHOM [IBMKEHUHU.
Pacuér nyTu ¥ BpeMeHH [JBIKEHHSI.

I'pauku 3aBUCUMOCTEN BeMUMH, OMMCHIBAIOLIMX JBWKeHHe. ObLue
MOHATUSI 00 OTHOCUTENBHOCTH ABWKeHUs. CIlo)KeHHe CKOPOCTeM /s Tel,
JBWXXYIIMXCS Mapaslie/ibHO.

fIBneHve vHepuuU. 3aKOH MHepLUM. B3aumopencTBre Tes Kak MPUYMHA
W3MeHeHHs] CKOPOCTU [BWXKeHUs Tell. Macca Kak Mepa WUHEpPTHOCTU Tejla B
MOCTyIaTe/lbHOM  ABWXeHUU. IInoTHOCTh BemectBa. CBsA3b IIJIOTHOCTA C
KOJIMYECTBOM MOJIeKY/l B efuHulle oObéma BeiectBa. CMecH W CIUIaBbL.
[ToBepxXHOCTHAas U JIMHEWHast TIJIOTHOCTb.

Cu/la Kak XapaKTepuCTUKa B3auMoielcTBuYs Tesl. Cuia yrpyroCcTé U 3aKOH
['yka. I3mepeHue CU/Ibl C TIOMOLLBIO AUHAMOMeTpa. fAB/ieHue TATOTeHUs U CUJia
TsoKecTU. Cujla TSDKeCTU Ha Jpyrux IulaHetaX. Bec Tena. HeBecomoCTsb.
CrokeHve CWJI, HarpaB/IeHHBIX 0 OAHOW MpsiMOM. PaBHOZEWCTBYyOLLIAs CHIL.
Cuna tpenusi. TpeHUe CKOJIb)KeHUSI U TPEHUE MOKOs, Bs3Koe TpeHue. TpeHue B
TIPUPO/ie U TEXHUKE.

demoncmpayuu.

HabJtio/jeHre MexaHHUeCKOro ABM)KeHUs Tea.

W3mepeHrie CKOPOCTH MPSIMOJIMHEWMHOTO ABUKEHUSI.

HabJto/jeHue siBlieHNsT MHEPLIWU.

HabstofieHre u3sMeHeHust CKOPOCTH MPU B3aUMO/IEVCTBUH Tel.

CpaBHeHHe MacC MO0 B3aUMO/IEUCTBUIO TeJl.

C/io>keHue CWJl, HaTrlpaB/IeHHbIX M0 OJJHOM TIPSIMOM.

JlaGopamopHbie padbombl U ONbIMbL.

OrnipefiesieHe CKOPOCTHM PaBHOMEPHOTO ABM)KeHUS (IllapyvKa B »KUJIKOCTH,
MO/Ie/TN 37IeKTPUUYECKOT0 aBTOMOOU/ISI M TaK Jasee).

OmnpegeneHye cpefiHeld CKOPOCTH CKOJb)KeHHsI Opycka WM IlapyKa TI0
HaK/JIOHHOU TJIOCKOCTH.

OrnipeziesieHre TIJIOTHOCTU TBEPAOLO Tesia.

OnbIThI, AEMOHCTPUPYIOIIWE 3aBUCUMOCTh pacTsbkeHUs (gedopMariym)
MPY>XUHBI OT TIPUIO’KEHHOU CUJIBI.

OnbIThI, AEMOHCTPUPYIOL[ME 3aBUCMMOCThb CUJ/IbI TPEHUSI CKOJIbXKEHUSI OT
CUJIbI [JaBJIEHUSI M XapaKTepa CONPUKACAIOIIUXCS TIOBEPXHOCTEM.

Pa3pen 4. JlaB/ieHUe TBEPABIX TeJl, )KUAKOCTEH M Ta30B.

Napnenvie. Cuna papsieHusi. CriocoObl yMEHBINIEHUS W YBeIHUUEHUs
naBnenus. [laBneHWe ra3a. 3aBHCHUMOCTb [laB/ieHWs Ta3a OT O00béMa U
Temrieparypsl. [lepefiaua fnaByieHUs1 TBEPABIMU TeJlaMH, KUJKOCTSIMU U ra3aMu.
3akoH [lackans. [THeBMaTHueCKrie MallluHBI.

3aBUCUMOCTh  [IaB/IeHUs]  >KUJKOCTH OT  TJYOWHBI  TIOTPY’KEHUSI.
I'mapocratnueckuid mapagokc. Coobmmiaromyecss cocyabl. 'MapaB/idyeckue
MeXaHu3Mbl.  Vcrionb30BaHMEe  BBICOKMX  [laBJieHUM B COBPEMEHHBIX
TEeXHOJIOTHUSIX. Y CTPOMCTBO BOZOMNPOBO/IA.

ATtmocdepa 3emnu u atMochepHoe faBisieHue. [IpyuurHbI CyleCTBOBaHUS
BO3AyIIHOM 000siouku 3emu. OnbiT Toppuuennu. 3sMepeHre atMochepHOro
JlaBjieHUsi. 3aBUCHMOCTb aTMOC(HEpPHOTO JaB/ieHWs] OT BBICOTHI HaJl YPOBHEM
Mopsi. [Tpubops A1t u3MepeHusi aTMOC(HEPHOTO JaBIeHYsI.



HelicTBUe >KUAKOCTA W Tra3a Ha TMOrPY)KEHHOe B HUX TeJo.
BeiTankuBaromiasi  (apxumezoBa) cuia. 3akoH ~ Apxumeza. Y CJIOBUe
BO3HUKHOBEHHS  BBITQJKMBAKOIENd (apXMMeOBOWM) CU/Ibl, TOATEKaHUe.
[1naBanue Tesn. Bo3gyxoruiaBaHue.

demoncmpayuu.

3aBUCUMOCTH JlaB/IeHHs ra3a OT TeMIeparypsbl.

[Tepenaua faBneHUs JKUAKOCTBIO M Ta30M.

Coo01jaroriyecsi CoCy/pl.

['mapaBanueckuii mpecc.

[TposiBneHne [1eliCTBUS aTMOC(EpPHOTO JaBIeHUs.

Cudomn.

3aBUCHMOCTh BBITAJKMBAIOIeH CUMBI OT O00bEMa TMOTPY)KEHHOW B
JKAJTKOCTh YaCTH TeJia U TVIOTHOCTH JKUJKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEMN CU/IbI BECY BHITECHEHHOW JKUJKOCTH.

YcnoBue mniaBaHus Tesl: MlaBaHWE WM TOTPY’KeHHWe Tesl B 3aBUCUMOCTH
OT COOTHOLIEHUS TVIOTHOCTEN TeJla Y XKUAKOCTH.

JlaGopamopHbie pabombl U ONbIMbL.

WccnenoBaHue 3aBUCUMOCTH Beca TeJia B BOZie OT 00béMa TOrpy>KEHHOM B
JKAJIKOCTh YaCTH TeJia.

OrnipefiesieHMe  BBITQJIKMBAIOIEN  CWJIbI, [IEUCTBYIOLEM Ha  TeJo,
MOTPY’KEHHOE B >KUJIKOCTb.

[TpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLEN CUJIbI, J€MCTBYIOLEN Ha TEI0
B JKUJIKOCTH, OT MacCChI TeJia.

OnbIThl, [JE€MOHCTPUPYIOILME 3aBUCUMOCTh BBITAJIKABAIOLLEH  CUJIBI,
JIENCTBYIOIIeH Ha Tel0 B JKUAKOCTH, OT 00BbEMa MOTPY>KEHHOW B JKHAKOCTb
YaCTH TeJla ¥ OT IJIOTHOCTHU XKUAKOCTH.

KoHcTpyrpoBaHue apeoMmeTrpa WM KOHCTPYMDOBaHHWE JIOAKA U
oripeziesieHHe eé rpy3onofbEMHOCTU.

Pa3pen 5. PaGoTa 1 MOIHOCTDH. JHEPrUs.

Mexanuueckasi pabora 1S CWI, HalpaB/leHHBIX BAOMb JIMHUU
repemelrieHus. MOIHOCTb.

ITpocThle MeXaHWU3MBI: pbluar, BOpOT, OJIOK, TIOJMCTIACT, HaAKIOHHAas
TJIOCKOCTb, HOXXHUUYHBIM MexaHW3M. MoMeHT cusbl. PaBHOBecue pbluara.
[TpaBwio MoMmeHTOB. [IpuMeHeHHWe TMpaBHa paBHOBECHS pbluara K OJIOKY.
«3osmotoe TripaBuwio» MexaHuWku. KIIJI tmipoctbix MexaHusMoB. IIpoctbie
MeXaHWU3MBbI B OBITY, TEXHHKE, )KMBBIX OPraHH3Max.

MexaHuueckasi SHeprusi. KuHeTwueckass W TIOTeHL[MA/IbHAasi SHEPruUsl.
[IpeBpalieHrie OJHOrO BHJAa MEXaHWUYECKOW 3HEPrud B JPYrod. 3aKkoH
COXpaHEeHUsI U MpeBpallleHsl SHePruy B MeXaHUKe.

demoncmpayuu.

[IpyMepbI MPOCTBIX ME@XaHHU3MOB.

JlabopamopHbie pabombl U ONbIMbL.

ViccnemoBaHue yCI0BUM paBHOBECHS pblyara.

N3mepenne KI1/l HaK/IOHHOM TIJIOCKOCTH.

Vi3ydeHue TIpaBw/Ia pblyara /ijisi IOBIYKHOTO 1 HETIOBMYKHOT'O OJIOKOB.

Onpenenenvie KIT1/] moBHXHOTO U HETIOJBM>KHOTO OJIOKa.

OmnpegeneHve pabOThI CUBI YIIPYTOCTH TIPU TOABEME TPY30B IIPH
TIOMOIITH TTOABM>KHOTO OJI0Ka.

V3yueHune 3aKOHa COXpaHeHHsI MeXaHUYeCKOM SHEPruu.

8 KJ/IACC



Pa3pgen 6. TersioBblie iB/IeHUA.

OCHOBHBIE TOJIOXKEHUSI MOJIEKYJ/IIPHO-KUHETUYECKOW TEeOpUU CTPOEHUSs
BelllecTBa. Macca U pa3Mepbl aTOMOB U MOJieKy/. OMNbIThI, MOATBEPKJAOIIIAE
OCHOBHbIE M0JIOXKEHHUS MOJIeKY/IIPHO-KUHETUUYECKOW TeOPUH.

Mogenu TBEpPAOro, >KUAKOTO W Ta3000pa3HOr0 COCTOSIHWM BeIecTBa.
Kpucrannvueckue u amopdHselie Tena. ['padeH — HOBBIM MaTepuas [/l HOBBIX
TeXHOMOTWH. TeXHOMOTMM MOMy4YeHUs] MCKYCCTBEHHBIX anMa30B. OObsicHeHHe
CBOMCTB Ta30B, JKUJKOCTeM U TBEPAbIX TeJl Ha OCHOBe TMOJIOXKEHUH
MOJIEKY/ISIPHO-KWHETUUECKOM TeOpUH. [ToBepxHOCTHOE HaTsDKeHUe,
CMauyvBaHWe, Kanw/UipHble SiBJieHWs. TemnyioBoe pacliUpeHre U C)KaTue.
3aBUCHMOCTH JIaB/IeHHs ra3a OT 00bEéMa, TeMITepaTyphbl.

Temneparypa. CBs3b TemMriepaTypbl CO CpeiHEM KWHETUUeCKOU SHepruem
TeIJIOBOTO [IBW)KEHUS YacTull. TeMrepaTypHble IIKabl.

BHyTpenHsii 3Heprusi. CriocoObl W3MeHeHUs BHYTPEHHeW SHEepruu:
TeruioriepeJjaya M COBepilieHWe  paboTel.  Buael  Terionepemauu:
TeIJIONPOBOAHOCTb, KOHBEKI[Ws, U3TyueHre. BUibl Teryionepefauu B TpUpo/ie
1 TexHuKe. HeoOpaTUMOCTh TEIJIOBBIX ITPOLIECCOB.

KonuuecTBO TeT/IOTEL. Y ie/ibHasi TEIVIOEMKOCTD BelljecTBa. TermoobmeH 1
TeryioBoe paBHOBecwe. 3akoH HbloTOHa-PrxMaHa. YpaBHeHHe TeryioBOro
banaHca.

[lnaBneHvie ¥ OTBep/eBaHHWE KPUCTA/VIMUECKUX BeIeCTB. Y/e/bHas
TeTUIoTa TiaB/ieHus1. [Tapoobpa3oBanue 1 KoHjeHcarnys. Vcrapenue. Kurenue.
YnenbHasi TeTryioTa mapooOpa3oBaHust. 3aBUCUMOCTh TeMITePATyPbl KUTIEHUS] OT
atMocdepHoro JaesieHusi. HachbllljeHHbIM U HEHAaChI[eHHbIM map. BiakHOCTb
BO3/yXa.

OHeprusi TOM/IMBA. Y je/ibHasl TeryioTa CropaHusl.

[MpuHIUIIEI paboThl TeTuIOBbIX Aurareneit. KII[ TeruioBoro gBuraresis.
TeryioBble ABUTaTeNM W 3alljUTa OKpY»Kawolled cpefbl. TerioBble MOTEpU B
TeIJIOCeTSIX.

3aKOH COXpaHeHUsI U MpeBpallleHUs1 SHePTUU B MeXaHUUeCKHX U TeIJIOBbIX
rporjeccax.

demoncmpayuu.

HabJttojeHre 6pOyHOBCKOTO JIBHKEHHMS.

Habsmogenue quddysum.

HaOsofieHre sIBJIeHW TTOBEPXHOCTHOTO HATSDKEHUs, CMauWBaHUS U
KalW/UISIPHBIX SIBJIEHUM.

HaOJtto/jeH1e TeTjIoBOTr0 PaCITUPeHHs TeJl.

Vi3MeHeHVe JaB/IeHUsI ra3a NPU M3MeHEeHWM 00bEMa W HarpeBaHWM WU
OXJIaXKJeHUH.

[IpaBusia u3mMepeHus TemMrepaTyphbl.

Bubl Tenionepesaum.

Ox/aXk/jeHre Py COBepIIeHNH PabOoTHI.

HarpeBanue npy coBepiiieHH paboThbl BHEIITHUMH CHIAMH.

CpaBHeHMe TeIJIOEMKOCTeN pa3/IMYHbIX BellleCTB.

HabmoneHne KUmeHusl.

HabJtio/jeH1e MOCTOSTHCTBA TeMIIepaTyphl MPH TUIaB/IeHUH.

Mopenu TenyioBbIX JBUTATe/eu.

JlaGopamopHbie pabombl U ONbIMbL.

OMBITHI 110 0OHAPY>KEHHUIO JEUCTBUSI CUJT MOJIEKYJIIPHOTO TIPUTSDKEHUSI.

OnbIThI MO BbIPAI[MBAHUIO KPUCTA/VIOB IOBAPEHHOM COJIA WM Caxapa.



V3mepeHre Temmneparypbl MPU IOMOLLM >KAAKOCTHOTO TepMOMeTpa U
JlaTYMKa TeMIlepaTyphl.

OmnbIThl 110 HaO/IOEHUIO TETIOBOTO pacCIIMpeHHsi Ta30B, XXUIKOCTeH U
TBEP/BIX TeJl.

OrnpenieneHye aBjieHus BO3lyxa B Oa/lsioHe IITpUIIa.

WccnenoBaHvie 3aBUCMMOCTH [laBlieHHsI BO3AyXa OT ero o0bémMa U
TeMIlepaTyphbl.

[IpoBepka rumnoTe3bl TUHEHHON 3aBUCUMOCTH [JIJTUHBI CTOIOMKA KUAKOCTH
B TEpMOMeTpUYeCKOl TpyOKe OT TemrepaTyphbl.

HabntofeHue wu3MeHeHUsi BHYTDeHHel SHepruM Tefa B pe3yJ/bTaTe
Teruionepejaud ¥ paboThl BHELLTHUX CHJI.

WccnenoBaHve siBieHUs TeryiooOMeHa TMpU CMeIIMBAaHUM XOJIOJHOW U
ropsiuei BOJbI.

OmnpezeneHye  KOJWYECTBA  TeIUIOThbl, TOJYYEHHOTO BOJAOM  TpH
Terio0OMeHe C HarpeThIM MeTaUTHUeCKUM IIUJTUHIPOM.

OrnipefiesieHre MOITHOCTH TeTJIOBBIX MOTEPh (3aK0oH HeioTOHA-PrxmaHa).

OmnpeneneHye yie/IbHOM TeMJIOEMKOCTH BelL[eCTBa.

ViccnemoBaHue nporecca UCHapeHus.

OmnpezesieHe OTHOCUTETBHOU BJIa)KHOCTH BO3/yXa.

OmnpeneneHue yie/TlbHOU TEIJIOTHI TI/IaB/IeHUS JIbJA.

Paszpen 7. DneKTpuyecKue ¥ MarHUTHbIE SIBJICHUS.

OnekTpu3auus Tes. [IBa poja 3/1eKTpUUYeCKUX 3apsifoB. B3aumopelicTBue
3apsUKeHHBbIX Tesl. 3aK0oH KyiioHa.

OnekTpuueckoe rosie. HanpspkEHHOCTh 3y1eKTpUueckoro rnoss. [IpuHiun
CYTIepIIO3MLIMY 3/IeKTPUYECKUX T10/1el (Ha KaueCTBeHHOM YPOBHe).

Hocutenu »snekTpuyeckux 3apsijoB. OJIeMEHTapHbIA 3/eKTPUYEeCKUr
3apsg. CtpoeHue aTtoma. IIpOBOJHWIKM, AWS/IEKTPUKU W TOJIYTIPOBOJHUKH.
3aKOH COXpaHeHHUs 3/IeKTPUYECKOro 3apsija.

ONeKTpUUeCKU TOK. YCJIOBUS CYL[eCTBOBAaHUS SJIEKTPUYECKOTO TOKa.
VIcTOUHMKM TIOCTOSIHHOTO TOKa. JleMCTBUSI 37eKTPUUECKOr0 TOKa (TervioBoe,
XUMHUYEeCKOe, MarHuTHOe). JJIeKTPUUeCKHMM TOK B MeTajlax, >KALKOCTAX M
rasax.

Onektpuueckass Uenb. Cuia TOKa. OJIEKTpUYECKOE HarpsUKeHHe.
AMriepMeTp ¥ BOJIBTMETP B LeMM ITOCTOSHHOrO TOKa. CoONpOTUBIEHUE
MPOBO/JIHMKA. YZe/IbHOe COIpOTHBJ/IeHHEe BelecTBa. 3aKOH Oma /yid ydacTka
teru. [TocseoBaTenbHOE M TapaieibHOe COeAHHeHHe MPOBOAHKUKOB. J3/IC B
LIerK TIOCTOSIHHOTO ToKa. 3akoH Oma fyist mosiHOW ernd. [TpaBuia Kupxroga.
PacuéT npocThIX 371eKTpUUecKuXx Lerneid. HemHelHbIe 3/1eMeHTHI.

PaboTa M MOIHOCTh 3/7€KTPHUUECKOT0 TOKa. 3akoH JIxoyrms-JleHia.
OJieKTpUueckue 1[eNMu W TIOTPeOuTenu 3/1eKTPUUecKod SHepPruu B OBITY.
KopoTtkoe 3ambIKaHue.

[TocTossHHBIe MarHuTbl. B3aMMogielicTBHME TOCTOSHHBIX  MarHWTOB.
MarautHoe mosie. MarHuTHOe Tosie 3eM/IM M €r0 3HaueHue [Jisi )KU3HA Ha
3emste. OnbIT OpcTesa. MarHUTHOe T0J1e 3/1eKTPUYecKoro Toka. OneiT Ammnepa.
[IpumeHeHMe 3/1eKTPOMarHMTOB B TeXHUKe. /leliCTBMe MarHWTHOIO TOJS Ha
NMpoBOJHMK € TOKOM. Cuyia Ammnepa U orpejiesieHre e€ HarpaB/IeHUs.
OneKTpoJBUraTeslb MOCTOSTHHOTO TOKA. VICronb3oBaHWe 3/IeKTpOJBUraTesied B
TeXHUYECKMX YCTPOMCTBAX U Ha TPaHCIIOPTe.

OmnbiTel Papages. SIBneHue 3JIEKTPOMArHUTHOW HHAYKLMH. IIpaBuiio
Jlenja. OsnektporeHeparop. CriocoObl TO/yueHUs] 37eKTPUYeCKON SHEeprum.



DJIeKTPOCTAHLIMM Ha BO300HOB/ISIEMBIX MCTOYHMKAX IHEPTHU. DKOJOTHUeCKHUe
1po6JieMbl SHepreTUKU. TOoTIMBHBIE 37IeMeHThI U 3/IEKTPOMOOUTH.
demoncmpayuu.

DJieKTpu3aLus Tesl.

[lBa pojia 371eKTPUUYECKHUX 3apsiioB U B3aUMO/IEHCTBYE 3aPSDKEHHBIX Tell.

YCTpOWCTBO U IelICTBHUE 3/IEKTPOCKOIIA.

OneKTpocTaThyeckass UHAYKLYS.

3aKOH COXpaHeHHUs 3/IeKTPUUYECKHX 3apszioB.

MogenvupoBaHue CHU/IOBBIX JIMHUM 3JIEKTPAUUYECKOTO MO/ C TMOMOILBIO
OyMa’KHBIX CyJITaHOB.

[TpoBOAHVKY U IU3/IEKTPUKHU.

VI cTOYHMKM MOCTOSIHHOTO TOKa.

[ercTBYS 37IEKTPUYECKOT0 TOKaA.

ONeKTpUUeCKU TOK B )KUJIKOCTH.

["a30BbIl pa3ps.

V3MepeHure CU/TbI TOKA aMIIEPMETPOM.

V3MepeHure 371eKTPUYECKOr0 HanpsKeHUs! BOJIbTMETPOM.

PeocTaT 1 MarasuH CONpPOTHUB/IEHUN.

B3anMo/ielicTBre TTIOCTOSTHHBIX MarHUTOB.

MogenvpoBaHre HEBO3MOXXHOCTH pa3ZieieHusl MOJIF0COB MarHUTa.

MopenrpoBaHue MarHUTHBIX M0JIel MOCTOSIHHBIX MarHUTOB.

OmnbIT OpcTesa.

MarHuTHoe 1osie TOKa. DJIeKTPOMarHur.

[eiicTBMe MarHUTHOTO MOJIS1 HA TPOBOJHUK C TOKOM.

ONeKTpoJBUraTe/ b MOCTOSTHHOTO TOKa.

OnbiTel ®apagest.

O/eKTporeHepaTop NOCTOSIHHOTO TOKa.

JlaGopamopHbie pabombl U ONbIMbL.

OmnbIThl TI0 HaO/IOAEHUIO 3/IEKTPU3ALIMK TeJl TIPU COTPUKOCHOBEHUU U
HHTyKLIUEM.

VccnepnoBaHve [eUCTBUSL S/IEKTPUYECKOTO TIOJISI HAa TMPOBOJHUKM U
[IM31eKTPUKHU.

COopKa 1 UCTIbITaHKe 3J/IeKTPUUYeCKOH 1My TIOCTOSIHHOTO TOKa.

VccnemoBaHre 3aBUCMMOCTH CUJIbI TOKA, TIPOTEKAIOLIEro yepe3 pesncTop,
OT HarpsDKeHUs1 Ha Pe3UCTOpe U COMPOTUB/IEHUS PE3UCTOPA.

OnbITHI, JIeMOHCTpHUPYIOLre 3aBUCUMOCTb 3JIEKTPAYECKOT0
COTPOTUBJ/IEHUS MMPOBOJHKKA OT €ro JJIMHBI, [JIOLIa1 MONepeYHOro ceYeHus U
MaTepuaria.

OmnpeneneHue y1elbHOTO COMPOTUB/IEHUS] IPOBOJAHUKA.

[TpoBepka mnpaBW/Ia CJIOXKEHUSI HAMNPSDKEHUW I[Py M0C/Ie[0BaTeIbHOM
COeJJMHEeHWH JJBYX Pe3UCTOPOB.

[TpoBepka mpaBWia /i CWIbl TOKA TIPU TapajieJlbHOM COeJVHEeHWUH
PE3HCTOPOB.

Ornpegenenve 3/1C U BHYTPEHHETO0 CONPOTUB/IEHUS] UICTOUHUKA TOKa.

[TpoBepka npaBun Kupxroda.

[TpoBepka BbINOHeHUsT 3aKOHa OMa [1/151 TIO/THOU LierH.

N3yueHre BOMbTaMIIEPHBIX XapaKTEPUCTUK HEJWHEUHBIX 3/IeMEHTOB
(J1aMITbI HaKaIMBaHWS UK TIOJyTIPOBOJHUKOBOTO IMO/IA).

Ornpe/iesieHrie paboThbl 9/IEKTPUUECKOTO TOKA, UAYLIEro Yepes pesucTop.

OmnpezesieHMe MOILIHOCTH  3JIEKTPUUYECKOIO TOKa, BbIZIE/IIeMOM Ha
pesucTope.



Ornpenenenuve KII[ HarpeBaTesnsi.

VccnemoBaHrie MarHUTHOTO B3aUMO/IeMCTBUS MOCTOSTHHBIX MarHUTOB.

M3yueHrie MarHUTHOT'O TIOJIsI TIOCTOSTHHBIX MAarHUTOB TIPYU UX 00beAHEeHUH
Y pasfesieHnu.

VccnemoBaHue [1eMCTBUS 3/1IEKTPUUYECKOT0 TOKA HA MarHUTHYIO CTPEJIKY.

OnbIThI, [JeMOHCTPUPYIOLME 3aBUCUMOCTb CWJIbl  B3aMMOJENCTBUS
KaTyIIKU C TOKOM U MarHuTa OT CHJ/IbI U HalpaB/IeHUs TOKa B KaTyllKe U OT
Ha/mMuus (OTCYTCTBUSI) CepJleYHUKA B KaTyLLKe.

V3yuyeHue feiiCTBUSI MAarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

KoHcTpyupoBaHUe U u3yueHre pabOThI 1eKTPOJBUTaTE/Is.

N3mepenne KII/I anekTpoBUraTe/lbHOM YCTaHOBKH.

OnbITBl O MCC/IEJOBAaHUIO SIBJIEHWS 3JIEKTPOMarHMTHOW HWHIYKLWU:
WCC/IeJlOBaHUe U3MEeHeHVH 3HaueH s U HarlpaB/ieHusl MHAYKLMOHHOTO TOKaA.

9 KJ/IACC

Pa3pen 8. MexannueckKkue siB/IeHMSA.

MexaHuueckoe ABWwKeHHe. MarepuanbHasi Touka. CriocoObl omucaHUs
MeXaHWUUeCKOT0 [IBWKEeHUs: TaOMuuHbId, TpapuuecKuii, aHaIUTUYeCKU.
Cucrema orcuéta. OTHOCUTEIbBHOCTb MeXaHUUeCKOr 0 JBUKEeHUS.

BekTopHble BeMUMHBI, Olepalvd C BeKTOpaMM, MPOEKLMH BeKTopa.
Paguyc-BeKTOp MarepuasbHOW TOUKH, I[lepeMelleHHWe Ha  IJIOCKOCTH.
PaBHOMepHOe TpsiMOJIMHEelHOe [BWXeHHWe. HepaBHOMepHOe MNpsSIMOIMHENHOe
IBwkeHue. CpeHsss M MIHOBEHHasi CKOpPOCTb Tejla IpM HepaBHOMEPHOM
JBUKEHUU.

Yckopenne. PaBHOyCKOpeHHOe TMpSIMOJIMHEMHOE [BW)KEeHHe. Y CKOpeHHe
cBobogHoro najeHust. OmbIThl [amiest.

I'padriueckass vHTepripeTalysi YCKOPeHUs, CKOPOCTH, MPOWJEHHOI0 MyTH
Y TIepeMelrieHust /151 TIPSIMOJIMHEWHOTO [IBHKEHUSL.

JIBi>keHMe Tesa, OPOIIIEHHOTO TI0/] YTJIOM K TOPU30HTY.

[IBr>keHVe M0 OKPY>XHOCTH. JIMHeWHasi CKOpPOCThb, YTJIOBasi CKOPOCTB,
Tepyo/l U YacToTa oOpallleHusi TIPY PAaBHOMEPHOM JBV)KEHUM T10 OKPY>KHOCTH.
CKOpOCTb U YCKOpeHHUe MPU JBUKEHUU T10 OKPY>KHOCTU.

BekTtop cunbl. PaBHOAEMCTBYOIIIas CUia.

[TepBeii 3akoH HetoToHa. Bropoi 3akoH HerooToHa. Tperui 3akoH
HerotoHa. ITpuHIMND cyneprio3suLu Cusml.

Cuna yripyroctu. 3akoH ['yka. Cua TpeHUs: CUjia TPEHUSI CKOJIb)KeHUsl,
CWia TpeHUs TOKOs, Ipyrye BU/bl TpeHus. KoshguimeHT TpeHusl.

IBvb>KeHue Tesl 10 OKPY>KHOCTH MO/, IeliCTBUEM HECKOIbKUX CHUJL.

3akoH bepHyinu v nogbéMHas cuna Kpbia. CoBpeMeHHbIe jieTaTeslbHble
arraparbl, CyJa Ha TIIOABOJHBIX KpbUIbSIX, AaHTUKPbUIO Ha CKOPOCTHBIX
aBTOMOOU/ISIX. [IBM>KEeHUe 1oe3/la Ha MarHUTHOM TOYIIIKe.

Cuia TsDKeCTH M 3aKOH BCEMUPHOI'O TArOTeHUs. [IBWKeHUe Tesl BOKPYD
IPaBUTALMOHHOIO 1jeHTpa (B TOM uucie ryiaHeT BOKpyr CosHua). IlepBas
KOCMHYecKast CKOpoCTb. HeBeCOMOCTb U Meperpysku.

PaBHOBecre MarepuasbHOM TOUKA. AOCOMIOTHO TBEpAOE  TeJo.
PaBHOBecHe TBEpAOro Tesia C 3aKperuviéHHOM OChI0 BpauieHus. MOMEHT CUJIBI.
LTeHTp TsKeCTHU.

Nmnynsc Tena. M3meHeHue wumnyiabca. MMnynbc cuibl. Yropyroe u
Heynpyroe B3auMOJeHMCTBHe. 3aKOHbl M3MEHEHWs W COXPaHeHWs HMITYJ/IbCa.
PeakTvBHOe [IBUKeHYe.



MexaHuueckasi pabota ¥ MOIIHOCTb. PaboTa Cu/ TsHKecTd, yMnpyrocTH,
TpeHusi. CBsA3b 3HepPruu U paboThl. [loTeHI[MaNbHasT YHEPTUsl Tena, MOJHSATOrO
HaJ| TIOBEPXHOCTBIO 3em/M. [loTeHUManbHasi 3SHEPrus CKaTOM TIIPY’KWHBI.
KuHetnueckas sHeprus. TeopeMa 0 KUHETUUECKOW SHEPrUU. 3aKOH U3MeHeHHs
Y COXpaHeHUs1 MeXaHUUYeCKOU SHeprumu.

demoncmpayuu.

HabntoieHre MexaHUUeCKOoro JBVKEHUS Tella OTHOCUTETbHO pasHBIX Tell
OTCuéTa.

CpaBHeHHe TIyTeld W TpPaeKTOPUM [BW)XXEHHUs OJHOTO W TOr0 ’Ke TeJa
OTHOCUTE/IbHO Pa3HbIX TeJ OTCUéTa.

V3MepeHrie CKOPOCTU U YCKOPEHUS TIPSIMOJIMHEWHOTO [JBHKEHUSI.

ViccnemoBaHye NMPY3HAKOB PABHOYCKOPEHHOTO JABUKEHUSI.

HalbstofieHvie IBUKEHUs TeJ1a 10 OKPYKHOCTH.

HabntoeHre MexaHUUeCKUX sSIBJIEHUW, TIPOUCXOSIINX B CUCTEMe OTCUéTa
«Tenexxka» mpu eé paBHOMEPHOM M YCKOPEHHOM [IBJKEHWU OTHOCHUTE/IbHO
KabuHeTa (U3UKU.

HabntoseHue paBHOBecusi Tesl, CBOOOAHOTO TiafieHWsi, KojebaHUS
MasiTHUKa B WHEpLUMaJbHBIX CHUCTeMaxX Kak [OATBep)XJeHWe TMpPUHLUNA
OTHOCHUTETbHOCTH.

3aBUCHMOCTh yCKODEHHUs Tejla OT ero MacChl U JEeUCTBYIOILEM Ha Hero
CUJIBL.

HabroeHre paBeHCTBA CUJT TIPY B3aWMO/IeHICTBUH TeJl.

V3MeHeHMe Beca Tesa NPy YCKOPEHHOM [IBV)KEHUU.

[Tepenaua umItyibCca Npy B3aUMO/JIECTBUM TeJl.

[Tpeobpa3oBaHusi SHEPrUU MPU B3aUMOJENCTBUM TeJl.

CoxpaHeHHe UMITYJ/IbCa MPU abCOTFOTHO HEYTIPYTOM B3aUMO/IeNCTBUM.

CoxpaHeHHe UMITy/IbCa IPYA YIIPYTOM B3aMMO/ENCTBUH.

HabtoieHre peakTUBHOTO /IBHKEHUSI.

CoxpaHeHHe SHepruv 1pyu CBOOO[HOM TIa/IeHUH.

CoxpaHeHHe 5Hepryy IMpH JBWKEHUH TeJla M0/ JeMCTBUEM TPy >KUHBI.

JlabopamopHbie paGombl U ONbIMBbL.

KoHcTpyrpoBaHve TpakTa [/ pasrOHa Y JajbHEWIIero paBHOMEPHOIO
JIBIKEHUS [1apUKa WU/IH TeJIeXKKH.

OmpesienieHre cpefiHeN CKOPOCTU CKOJILKEHUs Opycka WM JIBWKEHUS
11apyKa M0 HaKJIOHHOU MJIOCKOCTH.

OmnpezeneHye yCKOpPeHHUsl Tena IIPU PABHOYCKOPEHHOM [BWJKEHUH 10
HAaKJIOHHOU MJIOCKOCTH.

VccnepoBaHre 3aBUCMMOCTM TIYTU OT BPEMEHU TIPU PaBHOYCKOPEHHOM
JBIDKeHUU 0e3 HaualbHOM CKOPOCTH.

IIpoBepka TIHIOTE3bl: €C/AM TPU  PABHOYCKOPEHHOM JIBIKeHMH Ge3
HavyaJbHOW CKOPOCTH TMYTU OTHOCATCS KakK Dsifi HeUETHBIX UMCes, TO BpeMeHa
O/IMHaKOBBI.

WccnenoBaHvie ABWKeHUs Tesa, OPOIIIEHHOTO T0/] YTI0M K TOPHU30HTY.

VccnepnoBaHre 3aBUCMMOCTA CW/IbI  TPEHUSI CKOJIB)XEHUSI OT  CHUJIbI
HOPMaJIbHOTO JIaBJIeHUS.

Omnpepenenve K03 (ULIeHTa TPEHUS CKOTbXKEHUS.

OmnpepeneHuve XECTKOCTU NPYKUHBI.

VccnemoBaHye 3aBUCUMOCTH CUJIBI YIIPYTOCTH, BO3HUKAOLEN B MPY>KUHE,
OT CTerneHu Zie()OpMaLvy MPY>KUHBI.

OmnpenieneHre pabOThl CUIbI TPEHUSI TP PAaBHOMEDHOM [BMD>KEHHU Tesa
10 TOPU30HTA/IbHOM TTOBEPXHOCTH.



OmnpesienieHre paboThl CUBI  YIIPYTOCTH TPU  TOAbEME Tpy3a C
WCTIOIb30BaHKEM HEeTIO/IBMKHOTO U TTO/IBMKHOTO OJI0KOB.

Pa3pen 9. MexaHnuecKue Ko/1e0aHuA M BOJTHBIL.

KonebarenbHoe faBwkeHue. OCHOBHbIe XapaKTePUCTUKU KoJiebaHWiA:
Mepyojl, 4YacToTa, aMIUTUTyZAa. ['apMoHWYeckKue KosiebaHUs. 3aTyXarolue
KosiebaHus1. BeiHyK1eHHbIe KonebaHust. Pe3oHaHC.

MartemaTriueckuii U Npy>KMHHbIA MassiTHUKU. [IpeBpalljeHre SHepruu mnpu
KosiebaTe/TbHOM JIBVDKEHUH.

MexaHnnyeckue BOJHBL. [IpofonbHbIe U TOTepeyHble BOJHBL. CBOMCTBa
MeXaHWYeCKUX BOJIH: MHTepdepeHLus U Audpakius. JmruHa BOHBI U CKOPOCTb
eé pacnpocTpaHeHusi. MexaHUuUecKde BOJIHbI B TBEPJOM Tesle, CeliCMUUecKUe
BOJIHBI.

3ByK. PacnipocTpaHeHue U oTpakeHUe 3ByKa. ['[DOMKOCTb 3ByKa M BBICOTa
ToHa. Pe3oHaHc B akyctuke. VH¢pa3BykK U ynbTpa3BykK. Vcrosib30BaHue
yJ/IbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHSIX.

demoncmpayuu.

HabntoneHve KosiebaHuii Tes TMOA [1eHACTBUEM CUJbI TSDKECTH W CHUJIBI
yIPYTOCTH.

Habmonenue kKosebaHuii rpy3a Ha HUTU U Ha TIPY>KUHE.

HabroieHre BBIHYKAEHHBIX KojiebaHui U pe3oHaHca.

PacnipocTpaHeHue NpO0/bHBIX U TIOTIepeUHbIX BOH (Ha MOJen).

Habmonenue naTepdepeHLIMU U AUQPaKLKUU BOJTH Ha TTOBEPXHOCTH BOZBI.

HabtoieHre 3aBUCUMOCTHY BBICOTHI 3ByKa OT UaCTOTHI.

AKyCTAUYeCKUI pe30HaHC.

JlaGopamopHbie pabombl U ONbIMbL.

OmpezieleHde uacTOThl M Tiepuojia KojebaHMI MaTeMaTHuecKoro
MasiTHUKa.

OrnpeiesieHrie YaCTOThI U MeproZa KoeOaHUi TIPY>KUHHOTO MasiTHUKA.

WccnenoBaHre 3aBUCUMOCTH Tepuojia KomeOaHWM rpy3a Ha HUTHA OT
JJTUHBI HUTH.

HWccnenoBaHue 3aBUCMMOCTU Tiepro/ia KoiebaHui MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

[TpoBepka He3aBUCUMOCTU Tiepuozia KosiebaHuil rpy3a, MO/BEILIeHHOTO K
JIeHTe, OT Macchl Ipy3a.

OmnbIThl,  /IEMOHCTPUDPYIOILME  3aBUCUMOCTb  Iepuofa  KosebOaHMiA
MPY>KMHHOT'O MasiTHUKA OT MacChl FPy3a U )KECTKOCTH MPY’>KHUHBI.

M3mepeHue ycKOpeHUsi CBOOOAHOTO MajieHusl.

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

D/eKTPOMarHuTHOe T1oje. JJeKTpOMarHuTHble BoJiHBL.  CBOMCTBa
3/IeKTPOMarHUTHbIX BOJIH. Illkasna 37eKTpOMarHMTHBIX BOJH. VICronb3oBaHUe
3/IeKTPOMAarHUTHBIX BOJH JJi1 COTOBOM CBsi3u. Paguosnokaius. Kocmuueckas
CBSI3b.

DneKTpoMarHuTHas mpupo/ia cBeta. CKOpocTh cBeTa. BoHOBbIE CBOMCTBA
CBeTa: MHTep(epeHLUs U JU(pakiusl.

demoncmpayuu.

CBOICTBA 3/1EKTPOMarHUTHBIX BOJIH.

Nurtepdepenius v agudpakius ceTa.

JlaGopamopHbie pabombl U ONbIMbL.

M3yueHre CBOWMCTB 3/I€KTPOMArHUTHBIX BOJH C TOMOIIbI0 MOOHIBHOTO
TenegoHa.



[TpoBesieHre OIBITOB 10 HaOMOAeHUI0 WHTepdepeHIur U Audpakiuu
CBeTa.

Pa3gen 11. CBeToBbIe sIB/IeHHUSA.

JlyueBasi Mojieflb CBeTa W TeoMeTpuuecKasi ONTHWKa. VICTOUHMKU CBeTa.
[IpsimonvHeliHOe pacnpocTpaHeHWe cBeTa. 3atMeHuss ConHua W JIyHBL
OtpakeHre cBeta. [1n0ckoe 3epkasno. 3aKOH OTpakeHusi cBeTa. [locTpoeHue
1300pakeHHH, chOPMUPOBAHHBIX 3ePKaJIOM.

[Tpenomnenune cBeta. 3akoH mipesiomsieHUs: cBeTa. [lonHOe oTpakeHue
cBeTa. lcrionb3oBaHve TIO/THOTO OTpakeHUsI B OINTHYECKUX CBETOBOJAX,
OINTOBOJIOKOHHAS CBSI3b.

Jlunza, xopm nyued B JivH3e. PopMyna TOHKOM J/uH3bL. [locTpoeHue
n300pakeHu, CPOPMUPOBAHHBIX TOHKOM JMH30M. OnTHueckass CHUCTeMa
¢oToamnmapaTa, MUKpPOCKOIa M TeJjleckKomna. ['71a3, Kak onThueckas CHUCTeMa.
b30pyKoCTh U JanmbHO30PKOCTb.

Pasnoxenue Oenoro cBera B crektp. Ombitel HbloToHa. Crio)keHue
CreKTpabHbBIX LIBeTOB. Jlucrepcus cBeta.

demoncmpayuu.

[IpsimosivHeliHOe pacpoCTpaHeHue CBeTa.

OTtpakeHue cBeta.

[MTonyueHre n3o0pakeHUiA B TUIOCKOM 3epKarie.

[Ipenomnenue cBeTa.

OnTuyeckuii CBeTOBO/,.

Xo[ nydeii B cobuparolrieit uH3e.

Xop myder B pacCceuBarolLlen JIMH3e.

[MonyuyeHre n300paXkeHU € MIOMOIIbIO JIUH3.

[TpuHLMn AeiicTBUS PoToarapaTa, MUKPOCKOIIA U TeJiecKora.

Mogens rnasa.

Pa3znoxxeHue 6es0ro cBeTa B CIIEKTP.

[TonyueHue 6enoro cBeTa Mpy CJI0KEHUH CBeTa Pa3HbIX IIBETOB.

JlaGopamopHbie pabombl U ONbIMbL.

VccnemoBaHre 3aBUCMMOCTU yrjla OTPaKeHWs] CBETOBOIO Jiyya OT yrjia
nazieHus..

N3yueHue CBOMCTB n300pakeHUs B TIJIOCKOM 3epKarie.

VccnepnoBaHre 3aBUCMMOCTH yrja [pe/iOMJIEHHsT OT yrja MajeHust
CBETOBOIO Jly4a Ha TpaHuLie «BO3JyX—CTeK/IO».

[MTonyueHre n3o006paXkeHUH € MOMOIIbIO COOMparoILel TMH3BI.

Omnpenenenre (hOKYCHOTO PacCTOSIHUSL M ONITHUYECKOM CU/IbI cobuparolieit
JIUH3BIL.

OMBITHI IO pa3/ioKeHUto 0esioro CBeTa B CIIEKTP.

OmbITHl TI0 BOCIIPUATHIO 1IBeTa TpeJMEeTOB IPU MX Hab/MoJeHud uepes
1[BETOBbIE (DUIBTPHI.

Pa3pen 12. KBaHTOBbIE IB/IEHUS.

OmneiTel Pesepdopaa u nyiaHetapHas MoZenb aromMa. Mogens aroma bopa.
WcnyckaHue v morsolleHre cBeta aToMoM. KBaHTbI. JIMHelyaThbie CIIeKTphI.

PapuvoakTBHOCTh. Aubda-, 0Oeta- u ramMma-usnyueHusi. CTpoeHue
aToMHOro sigpa. HykjnoHHas Mogenb  aTtomMHoro  szpa. M3oTtomsl.
PagnoakTuBHble mpeBpallleHusi. [lepuos Tmosypacraja aTOMHBIX — sifiep.
HeiicTBUe paZMOaKTHUBHBIX W3/1yYeHWW Ha >KUBble OpraHuM3Mbl. 3alura OT
Pa/IM0aKTUBHOTO U3/TyUeHHsl.

SAnepHble peakiu. 3aKOHbI COXPaHeHHs 3apsJOBOr0 M MacCOBOTO YMCEI.
OHeprusi CBs3M aTOMHbIX sifiep. CBsi3b MacChl U SHepruu. Peakium cuHTe3a U



nenenusi sinep. Vicrounuky sHepruv CosiHLA W 3BE3[. flfepHasi SHepreTHKa.
OKoJioruuecKre mpoOieMsl siiepHOM SHepPTreTHKH.

demoncmpayuu.

CrieKTpbl U3/TyueHUsi U MOTJIOLeHUsI.

CrieKTpbl pa3IMyHbIX ra30B.

CnekTtp BoAoOpoAa.

HabntoieHre TpekoB B KaMepe BusbcoHa.

PaboTa cuéTurika MOHU3UPYIOIIUX U3/TyUeHUH.

PerucTtparus u3nydeHust IPUPOIHBIX MUHEPAJIOB U MPOJYKTOB.

JlaGopamopHbie pabombl U ONbIMbL.

HabmtoieHue CIIONIHBIX U IMHeMUYaThIX CTIEKTPOB U3/TyueHUs..

VccnenoBaHve TPeKOB: U3MepeHHWEe SHePruy YacTULbl 10 TOPMO3HOMY
nyTH (1o ¢poTorpadpusm).

V3MepeHUe paii0aKTUBHOTO (OHa.

IToBTOpUTE/THHO-0000I0AIOIINIA MOy /Th.

[ToBTOpHTE/IEHO-0000IIIAOIIHI MOy /b rpejHa3HauyeH AJ1st
cucTeMaTU3alMd W 0000LeHUs] TpeJIMeTHOTO COJepXKaHWs U  OIbITa
JesTeTbHOCTH, TIPUOOPETEHHOT0 TIpM M3yueHWM Bcero Kypca (usmku
yriayOo/MéHHOTO  YPOBHS, a Takke il TIOATOTOBKA K  OCHOBHOMY
rocy/lapCTBeHHOMY 3K3aMeHY T0 (pU3MKe.

B mpouecce u3yueHHsi [JAaHHOTO MOAY/Sl peanu3ylTCsl W TMOMy4yaroT
JasbHelilee pa3BUTHe yueOHble MAeWCTBUs, o0ecreuuBarolue AOCTKeHUe
MpeJMEeTHbIX U MeTarpeJIMeTHBIX pe3y/lbTaToB o00yueHus, (HopMUpOBaHUe
eCTeCTBeHHO-HayuHOUW TPaMOTHOCTH: OOBsICHEHWe U ONMCaHue sIBJIeHWM Ha
OCHOBe TIpUMeHeHusi (U3UUeCKUX 3HaHWM, WCC/efjoBaTeNbCKue AelCTBUS
(BBIABMKEHUE TUIOTEe3, TOCTAaHOBKA 1|l W TUIaHMPOBAaHWE WCC/Ie[0BaHUS,
aHaJv3 JJaHHbBIX U MOJyYeHre BbIBOJIOB).

[TpenmoutuTenbHOM (OPMOII OCBOEHUSI MOAYJS SIBSIETCS TPAKTUKYM,
rporpaMma KOTOpOT0 BK/IFOUaeT:

pellieHUe 3aJjay, OTHOCALMXCS K pa3/IMuHbIM pa3fiesiaM M TemMaM Kypca
($U3KKH, B TOM UMC/ie 3a[ja4, MHTETPUPYIOIIUX COJiepyKaHue pa3HbIX pas/iesioB;

BBITTO/THEHHUE Tab0pPaTOPHBIX PaboT M OMBITOB (BK/ItOUasi PAOOTHI M OTBITHI
13 MepeyHel K pa3zesiaM Kypca) B YCJIOBUSIX CaMOCTOSITEIbHOTO TJIAHUPOBaHUsI
TIPOBe/IEHUs] UCCTe/JOBaHMsl, BbIOOpAa M OOOCHOBaHWS MeTOJja H3MepeHus
BeJIMUMH, COOPKU IKCIIepUMEHTATbHON YCTaHOBKY;

BBITIO/IHEHWE  TPOOJIeMHBIX  33/[aHU  TMPAKTUKO-OPUEHTHUPOBAHHOTO
xapakTepa (3aZlaHusi 10 eCTeCTBEHHO-HAayuHOW TPaMOTHOCTU), B TOM 4YMCJIe
3a[laHUM C MeXMpeJMEeTHbIM COJiepyKaHueM;

paboTy Haj TPYIIOBBIMU WM  WHAWBUAYaJbHBIMUA  TIPOEKTaMH,
CBSI3aHHBIMHU C CO/Zlep>KaHHeM Kypca (pU3MKH.

M3yueHre MOBTOPUTEIbHO-0000IIIAI0I[eT0 MOAYISI MOXKeT 3aKaHUHMBaThCS
TIPOBe/IEHeM JMarHOCTUUeCKOW paboThl 3a Kypc (U3MKU yrayOsiéHHOTO
YPOBHSI, BK/IOYaOlllel 3aZlaHUsi pasHOTO YPOBHSI C/IOXKHOCTH. Pe3ybTaThbl
BBITIO/THEHUST ~ IMAarHOCTUUECKOW  paboThl MOTYT  TIOKa3biBaTh  CTerleHb
TOTOBHOCTA OOyUaroIuxcsi K OCHOBHOMY TOCYZAPCTBEHHOMY 23K3aMeHy TI0
¢usrKe, a Takke CBHU/ETeNbCTBOBATb O JOCTUTHYTOM YPOBHE eCTeCTBEHHO-
HayuHOW rPaMOTHOCTH.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMEI 110
OU3VNKE HA YIVIYBJIEHHOM YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30OBAHUA

W3yueHve ¢U3MKA Ha YpPOBHE OCHOBHOTO 00Ijero ob6pa3oBaHUs
HarpaB/eHO Ha JOCTH)KEHWe JIMYHOCTHBIX, MeTarpeZMEeTHBbIX U IpeJMEeTHbIX
oOpa3oBaTe/bHBIX Pe3yJ/IbTaTOoB.

JINUHOCTHBIE PE3YJIBTATDBI

B pe3ynbrate wu3yueHus (UMK Ha YypPOBHe OCHOBHOTO 0OIIero
obpazoBanusi 'y oOyuatoijerocs Oyayr  copmupoBaHbl — CrieflyroIIve
JTMUHOCTHBIE pe3y/bTaThl B YaCTU:

e 1)nampuomuyeckozo 80CNUMAHUSI:

MposiB/ieHWe UWHTepeca K HWCTOPUM W COBPEMEHHOMY COCTOSTHUIO
POCCUHCKOU (pU3UUEeCKON HayKy;

L[EHHOCTHOE OTHOLIEHUE K JOCTU)KEeHUSIM POCCUMCKUX YUEHbIX-(DH3UKOB;

e 2)2pajxco0aHcKoz20 u 0yX08HO-HPAB8CMEEeHHO20 60CNUMAHUSL:

TOTOBHOCTb K AaKTMBHOMY Yy4YaCTHI0 B OOCYXAeHUU O0OIleCTBeHHO
3HAUMMBIX U 3TUUYECKUX TMpo0JieM, CBsi3aHHBIX C MPAKTUUeCKUM TpUMeHeHreM
JNOCTW)KeHUN (PU3VKY;

0CO3HaHWe Ba)XKHOCTU MOPAJbHO-3TUUECKUX MPUHLUIIOB B [1eSITEIbHOCTU
YU€HOrO;

o 3)acmemuueckoz20 eocnumaHusi:

BOCTIPUSITHE 3CTETUUECKUX KauecTB (M3UUeCKON HayKU: eé rapMOHUYHOTO
MOCTPOEHHs], CTPOTOCTU, TOUHOCTH, TAKOHUYHOCTH;

e 4)yeHHOCMU HAY4YHO20 NO3HAHUSI:

OCO3HaHWe LIEHHOCTU (M3UUeCKOM HayKd KakK MOILIHOTO WHCTPYMEHTa
MO3HaHUsI MUPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHH, BakKHeMlllel COCTaB/sitoLLel
KYJIbTYpbI;

OpUeHTaluss B [leATe/lbHOCTU Ha COBPEMEHHYI) CHCTeMY Hay4YHbIX
Tripe/icTaB/ieHni A 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TIPUPO/BI;

pa3BUTHe HayuyHOU J/it0003HATeTbHOCTU, WHTepeca K UCC/e/j0BaTeIbCKOM
JesITe/IbHOCTY;

e 5)¢hopmupogaHnusi Kysbmypbl 300p08bsi U IMOYUOHA/IbHOZO B/1a20noayvus:

OCO3HaHUe I[eHHOCTU Oe3omacHOro obpa3a »XU3HM B COBPEMEHHOM
TEXHOJIOTUUeCKOM MHpe, Ba)XHOCTU TIpaBUI 0e30MacHOro ToBefleHUs Ha
TPAHCTIOPTe, Ha JI0poraxX, C 3JeKTPUUYeCKUM U TeTUIOBbIM 00OpyZOBaHHEM B
JIOMALLIHUX yC/IOBUSIX;

Cc()OpMUPOBAHHOCTb HaBblKa pedieKCcuy, TMpU3HaHMEe CBOEro mpaBa Ha
OIIMOKY U TAaKOTO JKe TpaBa y JPyroro ueioBekKa;

e 6)mpy0o6020 eocnumaHusi:

aKTMBHOE yuaCTHe B pelleHWHU MpaKTUYeCKUX 3a7au (B pamKax CeMbH,
obpa3oBaTeNbHOM  OpraHW3aluM, Tropoja, Kpas) —TEeXHONOrMYeckod u
COL[MA/IbHOM HampaB/eHHOCTH, TpPeOyIoIMX B TOM uucie U (U3NYeCKUX
3HAHUU;

VHTepeC K NMPakKTUUeCKOMy U3yueHU0 Tpodeccuii, CBSI3aHHBIX C (PU3UKOIA;
e 7)3K0/102u4eCcK020 80CNUMAHUSI:

OpHEeHTaLMsl Ha MpPUMeHeHHe (U3NUECKUX 3HAHWW [/ PelLIeHus 3a7a4 B
00/1aCTH  OKpY)KaroLjed _Cpe/ibl, TU/IAHUPOBAHMS TIOCTYTIKOB U OLIEHKH KX
BO3MO>XHBIX T1OC/IeZICTBUM [I7Is1 OKpPY Karolleil cpefibl;



OCO3HaHMe T7100abHOr0 XapakTepa 3KOJ0rMYecKUx rpobsjeM U myTeit Ux

pellieHus;
o 8)adanmayuu K usMeHsAIOWUMCS YC/A08USM COYUA/AbHOU U NPUPOOHOU
cpeobl:

NMoTpeOHOCTh BO B3aWMO/IEMCTBUM TIPY BBITIOJIHEHUU HCC/IeIOBaHUA U
MPOEKTOB (PU3WUECKOM HAarpaBJIeHHOCTH, OTKPBITOCTh OIBITY W 3HaHUAM
APYTHX, .

MOBBILIEHWE YPOBHSI CBOEW KOMIIETEHTHOCTH 4Yepe3 TIpaKTUYeCKYyro
[lesITeNTbHOCTb;

noTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HaHWM, yMeHUN (OpPMY/IHMPOBaTh
uzied, MOHSITUSI, TUTIOTe3bI O GPU3NUECKUX 00BeKTaX U SIBIeHUSX;

oco3HaHue JAedUIUTOB COOCTBEHHbIX 3HAHWM U KOMIIETEHTHOCTe B
obsacTu HpU3UKY;

TJIaHUPOBaHWe CBOET0 Pa3BUTHSI B MPUOOpPeTEeHWHM HOBBIX (PU3NUECKUX
3HaHWW;

CTpeMJIEHHe aHa/u3MpoBaTb M BBISB/ISATb B3aWMOCBSI3U  TMPUPOJBI,
0011]eCcTBa ¥ 9KOHOMUKH, B TOM UHCJIe C UCTI0/Ib30BaHUeM (hH3UUeCKUX 3HaAHUM;

OLleHKa CBOMX [eWCTBUM C yYETOM BJIMSHUS Ha OKDPY)KaroLyH Cpexy,
BO3MOJKHBIX I7100a/TbHBIX TIOC/Ie/ICTBHM.

METAIIPEAMETHBIE PE3YJ/IbTATHI

B pe3ynbTaTre 0CBOeHHsI MpPOrpammbl MO (M3MKe Ha ypPOBHE OCHOBHOTO
obujero  obpa3oBaHusi y  oOyuvatoiierocsi — OyayT  copMHpOBaHBI
MeTamnpeAMeTHbIe pe3y/IbTarhl, BKJIFOUAIOLIe N03HaBaTe/bHbIE
yHUBepCasibHble yueOHble [1eHiCTBUS, KOMMYHUKAaTHBHbIE YHHUBepCa/lbHbIe
yueOHbIe eCTBUS, peTy/IATUBHbIE YHHUBePCaIbHbIe yueOHbIe 1eHCTBUSI.

ITo3HaBaTe/IbHBbIE YHHBePCa/IbHbIE YUeOHbIe AeHCTBUS
Ba3oBble joruyeckKue JenCcTBUs:

BBISIB/IATh W XapaKTepu30BaTh CYIleCTBEHHbIE TIPU3HAKU OOBEKTOB
(sIB/1€HUI), K/TaCCU(DULIMPOBATh UX;

BBISIB/ISITh 3aKOHOMEPHOCTH Y TIPOTUBOPEYUsI B pacCMaTpUBaeMbIX (PakTax,
JAHHBIX ¥ HaOJIIO/IeHUSIX, OTHOCSIIUXCS K (PU3UUECKUM SIBJIEHUSIM;

BLISIB/ISITH TIPUUMHHO-C/IE/ICTBEHHbIE CBSI3U TIPU M3yUeHUU (PU3NUYeCKUX
SIBJIEHUI W TIPOLIECCOB, [eaTh BbIBO/bI C MCIO/b30BaHUEM [JeAYKTUBHBIX U
VHAYKTUBHBIX YMO3aK/IIOUEHWM, BbIBUTaTh TUIOTe3bl O B3aUMOCBSI3SX
(u3rMUeCcKuX BeJTMUUH;

CaMOCTOSITE/ILHO BbIOMpATh CIIOCOO peleHus yueOHOM (pU3MUeCKOM
3afiaun  (CpaBHeHUWe HEeCKOJIbKUX BapUaHTOB pellieHUs, BbIOOp Haubosee
MOJXOJSAIIEro C yuéTOM CaMOCTOSITeIbHO BblZle/IeHHbIX KPUTEPUEB).

Ba3oBblie ucc/1ejoBaTe/IbCKHUe JeiCTBYS:

WCI0JIb30BaTh BOMPOCHI KaK UCC/e/10BaTe/IbCKUM MHCTPYMEHT MO3HaHUS;

MPOBOJUTD M0 CAMOCTOSITe/IbHO COCTAB/IEHHOMY IJIaHY OIBIT, HEC/I0XKHBIN
du3muecKrii SKCIiepuMeHT, HeOOobIlIoe UCCc/iefloBaHue (PU3NUeCcKoro sSBIeHNSs;

OLIeHMBaTb Ha TMPUMEHUMOCTb U JIOCTOBEPHOCTb HWH(OpMaLUIO,
TMOJIyUeHHYI0 B XO/le UCC/Ie/JOBaHUS UK SKCTIepUMEHTa;

CaMOCTOSITe/IbHO (hOPMY/IMPOBaTh 0000ILeHUS U BBIBO/[bI TI0 pe3yJbTaTaM
TIPOBeIEHHOT0 HabJTFOIeHNs1, OTTbITa, UCC/IeZIOBaHUS;



MPOTHO3MPOBaTh  BO3MOXKHOe  JlajibHelilllee  pa3BuUTHe  (HU3UUECKUX
TIPOLIECCOB, a TaK)Ke BBLIIBUTATh IPEANIONOKEHUsT 00 WX Pa3BUTHM B HOBBIX
yC/IOBUSIX U KOHTEKCTax.

Pabora c uadopmanmeii:

TIPUMEHSITh pa3/MuHble MeTO/ibl, UHCTPYMEHTbI U 3arpocChl MpHU TOUCKe U
orbope uWHMOpPMAlMKM WIM [JJaHHBIX C YYETOM TpEeJIOKEHHOW yueOHOMU
(dbu3nyecKou 3a7auy;

aHa/M3MpoBaTh, CUCTEMATU3UPOBAaTh U WHTEPIIPETUPOBaTh HMH(MOPMaIUIO
pa3MUHbIX BUZIOB U (POPM TIpe/ICTaB/IeHNSI;

OlleHUBaTh HAa/IE)KHOCTh WHGMOPMaIlUM 10 KpPUTEpUsiM, TIpe//IO)KeHHbIM
yuuTesieM Ui chopMyIMPOBaHHBIM CaMOCTOSITE/TLHO;

CAaMOCTOSITeJTbHO ~ BbIOMpaTh ONTUMAIBHYIO (OpPMY  Ipe/CTaB/IeHUS
MH(pOPMaLMK ¥ WUTIOCTPUPOBATh DeLlaeMble 3a/jaui HECJIOKHBIMU CXeMaMH,
JMarpaMMaMH, WHOM rpauKoOM U UX KOMOHWHAIUSIMH.

KoMMyHUKaTHBHbIE YHUBePCa/IbHbIE YUeOHbIe AeHCTBUS:

B XoJle 00CyXzeHHUsi yueOHOTO MaTepuasa, pe3y/bTaToB JIabOpPAaTOPHBIX
paboT ¥ TMPOEKTOB 3a/laBaTh BOIPOCHI TO CYIECTBY 0OCYXJaeMOW TeMbl U
BbICKa3biBaTh W/leW, HalleJleHHble Ha pelleHde 3ajaud U TojJepKaHue
GaroskenaTeslbHOCTH OOIIEeHUS;

COTOCTaB/IATb CBOM CYXXAEHUS C CY)XKAEHUSIMA [pPYyTUX Y4YaCTHUKOB
auasora, 0OHapy>KUBaTh pa3/iuure U CXOZACTBO MO3HULHM;

BbIPa)KaThb CBOIO TOUKY 3p€HUS B YCTHBIX U MMChbMEHHBIX TeKCTaXx;

yO/TMYHO TIPeJCTaB/ISATh Pe3y/IbTaThl BHITIOTHEHHOTO (PU3MUECKOTrO OITbiTa
(9KCIiepuMeHTa, UCCieJOBaHUs], IPOeKTa);

MOHUMAaTb W WCMO/Mb30BaThb  TpeUMyLecTBa  KOMaHJHOW U
VH/IMBU/yabHOM paboThl MPU pellieHur KOHKPeTHOU (hr3nueckoi mpob/ieMsr;

MPUHNAMATE LeJId COBMECTHOW [esTe/IbHOCTH, OPraHM30BbIBATH [IEHCTBHS
1o e€ JOCTWKEHHIO: PaCTpeseNiaTh POIM, 06CYKAATh MPOLIECChl U Pe3y/IbTaThl
COBMECTHOM paboTbl, 060011[aTh MHEHUSI HECKOJIbKUX JTFO/Iel;

BBITIOJTHATH CBOIO YaCTh PabOThI, AOCTUTasi KAUECTBEHHOTO pe3yJ/bTara I10
CBOEMYy HarpaB/IeHWI0 W KOODJAWHHDPYs CBOU JE€UCTBUSI C JPYTMMH ujeHaMu
KOMaH/Ibl;

OLIeHMBaTh KauecTBO CBOETO BK/IaJa B OOLIMI MPOJYKT MO KPUTEPHUSIM,
CaMOCTOSITe/TbHO CHOPMYIMPOBaHHBIM yUaCTHUKaMU B3aUMO/ECTBYSI.

PeryisaTuBHBIE YHUBEpPCA/IbHbIE yYeOHbIE el CTBUA
Camoopranuszanus:

BBLISIB/IITH TTPOOJIEMBI B >KU3HEHHBIX W YUeOHBIX CHUTYyalUsIX, TPeOYIOIMX
ISl pereHus: (PU3nueCcKux 3HaHUM;

OpDUEHTUPOBAThCS B  Pa3/IMUHBIX TOAXOJax TIPUHATUS  peLleHuM
(vHAMBHyanbHOE, TPUHSTHE pelleHusi B TpyIe, TPUHATAE pelleHur
TPYIIION);

CaMOCTOSITe/TbHO COCTaBJIATh a/ITOPUTM pellieHus1 (PU3NUeCcKoU 3aauu Ui
MaH HCC/IeOBAaHUS C YYETOM MMEIOIIUXCS PeCcypcoB U COOCTBEHHBIX
BO3MOXXHOCTEM, apryMeHTUPOBAaTh Mpe/ijlaraeMble BapUAHThI PelleHNn;

Jlenath BLIOOD 1 OpaTh OTBETCTBEHHOCTD 3a peIlleHue.

CaMOKOHTPO/1b, SMOIMOHA/IbHBIA UHTE/JIeKT:

JlaBaThb aZIeKBaTHYIO OLIEHKY CUTYal[uu U TIpeJjiarath jiaH e€ U3MeHeHUsl;

OOBSICHSITh ~ TPUYMHBI  JOCTHXKeHUsT  (HeZOCTWDKeHUs)  pe3yJIbTaToB
JesITe/IbHOCTH, JIaBaTh OL[eHKY NMPHOOPEeTEHHOMY OIIBITY;



BHOCUTh KOPPEKTHUBBI B JIeSITE/IbHOCTh (B TOM YHMC/€ B XOZ, BBITIOJHEHUS
(bu3rUueckoro MCCae[OBaHUS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOATENBCTB,
W3MEHUBIINXCS CUTYalUi, YCTaHOB/IEHHBIX OIIMOOK, BO3HUKIIHX TPY/JHOCTEH;

OLIeHMBATh COOTBETCTBHE pe3yJ/ibTaTa LeJId U YCI0BHUSIM.

CTaBUThH cebsi Ha MeCTO JIpPyroro 4ejoBeKa B XO/ie CIopa WX JAUCKYCCUU
Ha Hay4YHYIO TeMY, IOHUMAaTh MOTUBbI, HAMEPEHHS U JIOTUKY APYroro.

TIpU3HaBaTh CBOE MPaBO Ha OLIMOKY MpH pelieHrud GrU3NUecKux 3ajad Wid
B YTBEP’K/IeHUSIX Ha HayuHbIe TeMbI U TaKOe Ke MPaBo JPyroro.

INPEAMETHBIE PE3YJ/IBTATHI

K KoHIly oOyueHust @ 7 Kjaacce TipeIMeTHbIe pe3y/bTaThbl Ha yT/yOreHHOM
YPOBHE JI0J/DKHBI OTpaXkaTh CPOPMHUPOBAHHOCTD Y 00YUArOIIUXCST YMEHHI:

WCMO/b30BaTh  TOHATUS:  (U3MUYeCKWe U XUMUYEeCKhe  SIBJIeHUs,
HaO/Iro/leHre, JKCTIEPUMEHT, MOJie/lb, TUIIOTe3a, eAWHUIIBI  (HU3NUeCKUX
BEeJIMUMH, aTOM, MOJIeKy/a, arperatHble COCTOSIHWS BellecTBa (TBEpJoe,
JKUIKoe,  ra3oobpa3Hoe),  MexaHWYecKoe  [IBiKeHWe  (paBHOMEpHOe,
HepaBHOMEpDHOe, TIPSIMOJIMHENWHOe), TpaeKTOpHUs, paBHO/IEMCTBYIOIas CHJI,
nedopmanus (ynpyrasi, rjacTudeckasi), HeBeCOMOCTb, COOOLI[ArOIIecs: COCY/Ibl;

YBEPEHHO pa3nuyarh siBieHus (Auddys3us, TeryioBoe ABMWKEHHE YaCTHI]
BellleCTBa, PaBHOMEpDHOE [BW)KEeHWe, HepaBHOMEDHOe [BWXeHWe, WHepLUs,
B3aUMOJIEVICTBUE TeJ, paBHOBeCHe TBEDABIX TeJl C 3aKPeIVIEHHOW OChIO
BpallleHUsi, Tiepeiaya JaB/eHUs TBEPAbIMU TeJlaMU, >KUAKOCTSIMU M Ta3aMy,
aTMoc(depHoe [1aB/ieHue; TJlaBaHue TeJl, TIpeBpalljeHUs] MeXaHUUeCKOU SHEPTUH )
M0 OMNWCAHUID UX XapaKTepHbIX CBOWCTB U Ha OCHOBE OIBITOB,
JIeMOHCTPUPYIOLIUX AaHHOe (hU3UUYecKoe SIBJIEHUE;

pacrio3HaBaTb TIPOSIBJIEHWE W3yUeHHbIX (DU3UUYECKUX SIBJIEHUM B
OKpY’KarolLlleM Mupe (B TOM uuC/Ie (pr3nUecKue siBJIeHHs B IIPUPO/iE: MPUMEpBI
JIBIDKEHUSI C pa3/IMuHbIMU CKOPOCTSIMU B )KUBOM Y HE)KUBOU MPUPO/E, AeHCTBUE
CUN TSDKeCTW, TPEHWsl, YIpPYyrocTd B TIpUPOe W TeXHUKe, BJUSHUE
aTMoc(hepHOro JlaB/ieHWs] Ha KUBOM OpraHv3M, IJlaBaHWe pbI0, pblYard B Tee
UesIoBeKa), MpU 3TOM TePeBOJUTh MPAKTUUECKYIO 3a/iauy B yueOHYIO, BbI/EISTh
CyLLieCTBEHHBbIE CBOWCTBA (MPHU3HAKH) (PU3NUYECKHUX SIBNIEHNUH;

OMUChIBaTh U3yUYeHHbIe CBOMCTBA TeJl U (PU3NUECKHe SIBJIEHUS, UCTOJIb3Ysl
¢dusnueckre BeMMUMHBI (Macca, 00BEM, TJIOTHOCTb BeI[eCTBa, BPeMs, MyTh,
Cpe[iHsII CKOPOCTb, CWJla YIPYrOCTH, CUIa TS)KEeCTH, BeC Tesa, CUIa TpPeHus,
JlaBjieHue TBEP/Oro TeJia, JaBjeHre CTosi0a KUAKOCTU, BhITAJKUBAOILIAs CUJIa,
MeXaHuueckKasi paboTa, MOIITHOCTb, TIJIEUO CH/Ibl, MOMEHT CHJ/Ibl, KO(DUI[HEHT
TMOJIe3HOT0 eMCTBUS MEeXaHW3MOB, KMHeTUUeCKasli U TIOTeHI[Ma/IbHasi SHeprusi),
MpU OMUCAHWU TMPABUIBHO TPAKTOBAaTh (DU3UUYECKUM CMBICT UCIO0JIb3yeMbIX
BE/IMUMH, WX O0003HAuUeHUS W eAVHULIbI (U3NUECKUX BEJIUYWH, HAXOIUTh
dbopmyJibl, CBSI3bIBAIOLME [ITAHHYHO (DU3UUECKYyI0 BeJIUUWHY C APYTUMHU
BeJIMUMHAMM, CTPOUTh TpaUKd U3YUYEHHBIX 3aBUCHMOCTEN (DU3NUECKUX
BeJINUMH;

XapaKTepyu30BaTh CBOWCTBA TeJ, (U3MUYECKUe SBJeHUSI M MPOLIeCCHl,
WCII0/Tb3Ys MpaBWIa CJA0XKeHUs1 CU (BAO/Ib OIHOW TIPSIMOM), 3aKOH ['yKa, 3aKoH
[MTackans, 3akoH ApxuMezia, TPaBWIO pPaBHOBecHs pbiuara (6/10Ka), «30J10TOe
MpaBWIO» MEXaHWKU, 3aKOH COXpPaHeHUsS MeXaHWYeCKOW SHEPryuu, TpU 3TOM
JlaBaTb CJI0BECHYIO (JOPMY/IMPOBKY 3aKOHA Y 3allvChIBaTh €r0 MaTeMaTHU4yecKoe
BbIpakKeHUE;



CTPOUTH TIPOCThIe (hM3HUeCKre MOJIeNN peabHbIX 0OBEKTOB, MPOLECCOB U
SIBJICHUW, BBIZIEJIATh MPUA 3TOM CYLECTBEHHblE M BTOPOCTEINEHHbIe CBOWCTBA
00bEKTOB, TIPOLIECCOB, SIBJIEHWM, TIPUMEHSITh (U3NUeCKre MOZemu s
00bsicHeHUs (PU3NUeCKUX TIPOLIECCOB U pellieHus] yueOHbIX 3a/au;

00BSCHATE (hr3UUecKUe sIBJIeHUS, TIPOLIeCChl U CBOMCTBA TeJl, B TOM YUCIe
B KOHTEKCTe CUTyalMid TNpPaKTUKO-OPUEeHTHPOBAHHOIO XapakTepa, M pellaTh
KaueCTBeHHbIe 3a/jaud, B TOM 4YMC/ie TpeOyroljue UYMCIeHHOrO0 OLeHWUBaHUS
XapaKTepHBbIX 3HaueHWM (U3UUYeCKUX BeJWYMH, TIPM 3TOM  BbIOUpAThb
a/leKBaTHYIO (PU3HUUECKYIO MO/ieJIb, BBISIB/ISITH TIPUYUHHO-C/IE/ICTBEHHBIE CBSI3H 1
BbICTPANBaTh JIOTUYECKYIO LIEMOUKY pacCyKAeHHH C ONOpOd Ha H3y4yeHHble
CBOMCTBA (PU3NUECKUX SIBJIEHWH, (PU3NUeCKHe 3aKOHbl, 3aKOHOMEPHOCTH U
MO/IeJIH;

peliaTtb 6pacquHLIe 3afauM (B 2—3 [eWCTBUS) MO U3ydyaeMbIM TeMaM Kypca
(U3MKY, BbIOMpas afeKBaTHYI (U3NUYECKYI0 MOJeb, C HCIOJIb30BaHUEM
3aKOHOB U (DOpMyJI, CBSI3bIBAKOIUX (PU3MUYECKHe BeJMUYMHBI, 3aluChbiBaTh
KpaTKOe YyCJIOBUe U pa3sBEpHyTOe pellleHue 3a/jaud, BBISABJ/ATh HeOCTarolye
Ui 130bITOUHBIE JIaHHBbIe, 0OOCHOBBIBATH BBHIOOD MeTO/|a peIleHHusl 3afauM,
WCIIO/Ib30BaTh  CIpaBOYHbIe  JlaHHble,  TIPOBOJUTb  MaTeMaTUuYeCcKHe
rpeobpa3oBaHusi U pacuéThl, OLIEHMWBAaTh pPEaTMCTUYHOCTb TIOTYYEHHOTO
3HaueHus1 (M3MYECKOU BeJIMYMHBI W OIpeJensaTh pa3MepHOCTb (PU3UUeCKOU
BeJIMYMHBI, TT0JIyYeHHOU TPU PeLleHnH 3a/laul;

pacrio3sHaBaTb Mpo0J/ieMbl, KOTOpble MOKHO pELIUTb TpPUA TMOMOILIU
(M3MUeCKUX METOJ0B, Y MpejJaraTb OPUeHTUPOBOUHBIN CIOCO0 pelieHus, B
ONWCAaHUM MCC/Ie[lIoBaHUSl  paclio3HaBaThb IIpoBepsieMoOe  IIpeATo/oKeHue
(ruroTesy), UHTepPIIPeTUPOBAaTh MOTyYEHHbIW pe3y/bTarT;

MIPOBO/IUTH  OMBITHI TI0 HaOMoOAeHUI0 (U3UYeCKUX sIBIEHUM WU
(¢u3nueckux CBOMCTB Ten (mudQysus, TerIoBoe pacllvpeHue ra3ob, SIBJIEHUe
VHepLUH, U3MeHeHVe CKOPOCTHY MPU B3aUMOJEWCTBUM TeJl, Nepefava JaBlaeHUs
JKUJKOCTBIO M Ta3oM, [pOSIBJIEHWEe [JeUCTBUS aTMOC(epHOro JaBJeHus,
AleHICTBHE MPOCTBIX MEXAaHM3MOB): (POPMY/IMPOBATE MPEAMO/IOXKeHNe (TUMOoTe3y)
O BO3MOXHBIX pe3y/ibTaTax HaOJ/IOJeHUH, CcaMOCTOsTe/NIbHO —CoOMpaTh
yCTaHOBKY M3 M30bITOUHOTO Habopa 060pyzoBaHus U (hOPMYJTUPOBATh BLIBOJbI;

MPOBOJUTh TMpsIMbIE Y KOCBEHHble W3MepeHHusl (U3NUYEeCKUX BeIUYUH
(paccTosiHMe, TIPOMEXYTOK BpeMeHH, Macca Tesia, O0BEM Tena, Cuia,
TeMIlepaTypa, IUJIOTHOCTb JKALKOCTA W TBEPAOrO Teja, CWla TPEHUS
CKOJIb)KEHMs], [laB/leHWe BO3/lyXa, BbITa/IKMBaroLljasl CWia, AelCTBYIOLas Ha
MOTPY>KEHHOE B >KUJKOCTb TeJ0, KO3(PQULIMEHT IMOIe3HOT0 JeUCTBUS MPOCThIX
MeXaHWU3MOB) C WCTOb30BAaHMEM aHAJIOTOBBIX U ILMQPPOBBIX TPUOOPOB,
000CHOBBIBaTh BBIOOpP MeTo/ja M3MepeHusi, (PUKCUPOBaTh MOKa3aHUs IPUOOPOB,
HaxOJWTb 3HAaueHWe U3MepSIeMOl BeJIMYMHBbI C TIOMOLLBIO YCpeJHEeHUs
pe3y/bTaTOB CepUU M3MEPeHHH Y OLleHUBaTh MOTPEIHOCTb U3MepPEeHNN;

MPOBO/JIUTh HeCJI0JKHBIE 5KCIIepUMeHTabHbIe VICC/IeIOBaHUS
3aBUCUMOCTe  (PU3MYEeCKUX BeJMYMH (3aBUCMMOCTH IyTH pPaBHOMEPHO
JBIDKYILIEroCs Tejla OT BPEMEHH JIBM)KEHUS TeJla, CUJIbl TPEHUSI CKOJIbXKeHUS OT
CUBI HOPDMA/lbHOTO /[laBJieHWsl, KauecTBa 00OpabOTKM TOBEDXHOCTeH Ten U
He3aBUCUMOCTH CWIbl TPEeHHs OT IUIOLIaZM CONPUKOCHOBEHUSI Tes, CHJIbI
yIPYroCTH OT YJJIMHEHWs TIPY)KWHBI, BbITAJKMBAIOIe CUbl OT 00BEMa
MOTPY>KEHHOM YaCTH Tejla U OT IUIOTHOCTU JKUJKOCTH, €€ He3aBUCUMOCTU OT
TUIOTHOCTH Tesa, OT TIJIyOMHbI, Ha KOTOPYIO IIOTPY>KEHO Teso, YCAOBUM
TIJIaBaHUs TeJl, YCIOBUM paBHOBeCHs pblyara v O/I0KOB): COBMECTHO C yUHTe/IeM
(opMysMpoBaTh 3aja4y M TUIOTe3y UCC/Aef0BaHUS, CaMOCTOSATE/bHO



TUIaHUPOBATh UCC/Ie/JOBaHUE, CAMOCTOSATEILHO COOMpPATh KCIEPUMEHTATbHYIO
YCTAHOBKY C MWCII0/Ib30BaHMEM WHCTPYKLIUM, TPeCTaB/IATh I0yUYeHHbIe
3aBUCUMOCTH (DU3UUECKUX BeJWYMH B BHe TaO/uI[ U TpapMKOB, OI[eHUBATh
TIOTPEeIITHOCTH, Jie/IaTh BBIBO/IbI TI0 Pe3y/IbTaTaM MCC/IeJOBAHKS;

co0/fo/IaTh TIpaBW/IAa TEXHUKW Oe30macHOro Tpyjga mpu pabote C
nabopaTopHBIM 000PY/J0BaHUEM;

yKa3bIBaTh TPUHIMITBI JEMCTBUSI MPUOOPOB M TEXHHUUECKUX YCTPOMWCTB:
BeChl, TEPMOMETp, AUHAMOMETP, COOOIAIOIIUECS COCY/bI, OapOMeTp, phIuar,
TIO/IBVDKHBIN Y HEMOABWKHbIN 0/10K, HAK/TOHHAsI TIJI0CKOCTb;

XapaKTepu30BaTh ~ TIDMHLWIBLI  [I€HCTBUS ~ M3Y4Y€HHBIX  MPUOOPOB,
TeXHUYECKHMX YCTPOMCTB M TEXHOJTOTHYECKUX TPOLECCOB C OMOPOM HA MX
onvcaHuss (B TOM UMCJIe: TOJUIMIHUKY, yCTPOMCTBO — BO/OMNPOBOJA],
TM/IPABIMYECKUN TIPeCC, CU(OH, MaHOMETp, BBICOTOMEp, MOPIIHEBOW HACoC,
apeoMeTp), WCIIOJb3ys 3HAHUS O CBOMCTBAx (U3NUECKUX SIBJIEHUH U
HeoOXouMble (hH3UUYeCKHe 3aKOHbI M 3aKOHOMEPHOCTH;

HCTI0/Ib30BaTh CX€Mbl U CXeMAaTUUHbIE PUCYHKU HU3yUEHHBIX TeXHUUECKUX
YCTPOKCTB, W3MEpPHUTEbHBIX MPUOOPOB W TEXHOJIOTMUYECKMX IPOLIECCOB IIpU
pelleHnH yueOHO-TIPAaKTHUeCKUX 3a/]au;

NPUBOAMTL ~ NPUMEPbl  (HaxoAuTh  MH(pOpMAMIO O  MNpUMepax)
MPAKTUUYECKOT'0 MCIO/Ib30BaHUS (M3UUECKUX 3HAHUH B HOBCE,&HEBHOI/I JKU3HU
s obecrieueHust 0e30MacHOCTH NP oOparieHuu npubopamMu U
TEeXHUUECKUMH YCTPOWCTBAMH, COXPaHEHUs 370POBbSI U CO6J‘I}0,£[EHI/IH HOPM
9KOJIOTUYECKOTO TIOBEZIEHUS B OKPY>KaroILel cpefie;

OCYLIeCTB/ISATh ~ OTOOp  WCTOYHUKOB  HHGOpMaLMd  (U3UUECKOrOo
coziep>kaHusi B VIHTepHeTe, CaMOCTOATEIbHO (OPMY/IMPYsI TIOMCKOBBIM 3arpoc,
Ha OCHOBE MMEIOIIMXCS 3HAHUN U MYyTEM CPAaBHEHHUS pa3/MUHBIX MCTOUHHUKOB
BbIZIe/IATh MH(OPMAL[UI0, KOTOPast SIB/ISI€TCS] TTPOTUBOPEUUBOM UM MOXKET OBbITh
HeJI0CTOBEPHOM;

WCTI0/Ib30BaTh TPU BBHITIOJIHEHUH YUeOHBIX 3aflaHHH Hay4YHO-TIOMYJ/ISIPHYHO
MUTepaTypy (U3MUECKOT0 COJep)KaHWs, CIIPaBOUHbIE MaTepuasbl, PeCypChl
cetu  VIHTepHeT, BiaJeTh NpPHEMAMU  KOHCIIEKTUPOBAHUS  TEKCTa,
rpeoOpa3oBaHysi UHPOPMALIMU U3 OZHOM 3HAKOBOK CUCTEMEBI B IPYTYIO;

CO3/]aBaTh COOCTBEHHbIE KPAaTKHE MUChbMEHHbIE M YCTHbIE COOOIeHUS Ha
OCHOBe 2—3 UCTOUYHHMKOB MH(bOpPMAaIMK (PU3HUUECKOT0 COZIep>KaHuUsl, B TOM UHCIIe
nmy6/IMYHO /1efaTh KpaTKye COOOIIeHHsI O pe3y/ibTaTaxX MPOEKTOB MU yueOHbIX
WCC/IeZIOBaHUM, MPU 3TOM I'PaMOTHO HCIO/b30BaTh W3YUEHHbIA MOHATUHHBINA
amrapar Kypca hU3HKH, COMPOBOXK/IAaTh BBICTYII/IEHHE Mpe3eHTalyel;

TP BBITIOJIHEHWM Y4YeOHBIX TMPOEKTOB M HCC/e[IO0BAaHWN pacIpe/essiTh
00s13aHHOCTH B IPYIIe B COOTBETCTBUHU C MOCTAB/IEHHBIMU 3a/ladaMH, CJIeUTh
3a BBITIOJIHEHWEM TUIaHa [IeHCTBUH, a/leKBaTHO OLIEHMBATh COOCTBEHHBIN BK/Ia[|
B /leITe/IbHOCTb TPYIIbI, BBICTpaWBaTh KOMMYHMKATHBHOE B3aMMOJEHCTBHE,
YUUTBIBAsi MHEHHE OKPY KaFOIIKX.

K KoHlly o0OyueHust ¢ 8 Kaacce npeJMeTHbIe Pe3y/bTaThl Ha yriyb/eHHOM
YPOBHE [0/DKHBI OTPakaTb C(POPMUPOBAHHOCTh y o%rqammmxc;l YMEHUU:
WCII0/Tb30BaTh TOHATHSA (Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE [IBI)KEHUE
aTOMOB U MOJIEKYJ/, arperatHble COCTOSIHUSI Bell[eCTBa, KPUCTA//IMUeCKue U
amopdHbIe Tejla, HACBII|eHHbIH W HEHACBIIEHHBIN Tap, CIIOCOObI M3MeHEeHUS
BHYTPDEHHEN SHEpPruu, 3J1eMeHTapHbIM 3/IEKTPUYEeCKUU 3apsifi, MPOBOJHUKH,
TMOTYTIPOBOJHUKH, [IA3/IEKTPUKH, VCTOYHUKU TIOCTOSTHHOT O TOKa,



57IEKTPUYECKOEe M MarHWTHOEe MOJisl, ONTUYeCcKas CUCTeMa) U CHMBOJIMUECKUH
S3bIK (PU3WKY TIPY pellleHrH yueOHBIX U MPaKTUUeCKUX 3a/1ay;

YBEPDEHHO pa3Iuuarh siBjieHUs (TeryioBoe paciivpeHue (Ckatue),
TeIJIOBOe paBHOBECHE, MMOBEPXHOCTHOE HaTs>KeHUe, CMaurBaHWe, Kallu/IsipHbIe
sIBJIeHUs, UCTMapeHue, KOHJeHCallys, TlaB/ieHWe, KPUCTa/l/IM3alusi, KUTeHUe,
criocobbl  Terioriepeiaun  (TETZIONIPOBOAHOCTb, KOHBEKI[US, W3/IydeHue),
TeIJIOBble TOTEPU, 37eKTpU3alivsi TeJ, B3aUMOJEUCTBUE 3apsifioB, JeUCTBUS
5/IEKTPUYECKOTO0 TOKa, KOPOTKOe 3aMbIKaHWe, B3auMO/IEUCTBHE MAarHUTOB,
JIeiCTBMe MAarHMTHOTO TMOJiI Ha MPOBOJHUK C TOKOM) TIO OMMUCAHUI0 WX
XapaKTepHbIX CBOMCTB M HAa OCHOBE OIBITOB, [J€MOHCTPUPYIOLIUX [JaHHOE
(r3nUecKoe sIBJIEHUE;

pacrio3HaBaTb TPOSIBJIEHWE HW3yUeHHbIX (DU3UUYECKUX SIBJIEHUM B
OKpyXXawoijeM Mupe (B TOM uucie (Qusanueckue sBJIeHUSI B MPUPOJE:
MOBEPXHOCTHBIE U KaNW/UISIPHbIE SIBJIEHUSI B TIPUPOJie, KPUCTA/L/IbI B TIPUPOJeE,
nu3nyuenue CosiHIja, 3amMep3aHWe BOJOEMOB, MOpCKHe Opu3bl, oOpa3oBaHue
pOChbl, TyMmaHa, WHes, CHera, »3/JeKTpUuUecKue SBJIeHWS B aTtMmocdepe,
5/7IEKTPUYECTBO >KUBBIX OPraHU3MOB, MarHUTHOE TI0Jie 3eMJ/T, JIpel TMO/r0COoB,
pOJIb MarHUTHOTO TIOJST AJ1s1 )KU3HU Ha 3emjie, MOJISPHOe CUSIHWE), TIPU 3TOM
TMIePEBOJUTL TIPAaKTUYECKYIO 3a/auy B yqe6Hy}o BbIJIE/ISITh  CYIlleCTBEHHbIE
CBOMCTBA (MPU3HAKK) (1)1/131/111eCKHX SIBJICHUM;

OMUChIBaTh M3yUeHHbIe CBOMCTBA TeJ U (PpU3NUECKHe SIBJIEHUS, UCTOJIb3Ysl
dbu3nyeckre BeWUYMHBI (TemriepaTypa, BHYTDEHHSII SHeprusi, KOJIAUeCTBO
TeTUIOThI, paboTa Tasa, y/enbHasl TEIVIOEMKOCTb BEIeCTBa, y/e/bHasi TeTioTa
TIJIaB/IEHUS, YZe/lbHasl TeryioTa apoobpa3oBaHusl, yielbHas TeTjioTa CropaHus
TOM/IMBA, KO(POULIMEHT  MO0JIe3HOTO  JeWCTBUSI  TEeIJIOBOM  MallWHBI,
OTHOCUTEJIbHAsl BJI&KHOCTb BO3/yXa, SJIEKTPUYECKUM 3apsi[i, CWia TOKa,
57IEKTPUYECKOe HarpsbKeHWe, COTMpOTUB/eHWe TpoBoAHMKA, J/IC B 1emnu
MOCTOSIHHOTO TOKAa, 3JIeKTPUYECKOe yZeJbHOe COIMpOTUB/IEHHE BelleCTBa,
paboTa ¥ MOIIJHOCTb 3JIEKTPUUECKOTO TOKAa), IPH OITMCAHWM ITPABHILHO
TPAaKTOBaTh (DU3MUECKUNM CMBIC/T MCTIOb3yEeMbIX BEIMUWH, UX 0003HAUeHUs U
eUHULIbI (PU3UUEeCKHUX BeJWYMH, HaXOJUThb (DOPMYyJbl, CBS3bIBAIOIIME TAHHYHO
(U3MYeCKy0 BeJIMUMHY C APYTMMU BeJIMYMHAMU, CTPOUTh IPAa(MKU M3yUeHHBIX
3aBUCHUMOCTEN (PM3UUEeCKHX Be/IUUVH;

XapaKTepyu30BaThb CBOWCTBA TeJ, (U3MUYECKUe SBJeHUSI W MPOLIeCCHl,
WCIO/b3ys] OCHOBHbIE TIOJIO)KEHUSI  MOJIEKYJ/ISIPHO-KUHETUYEeCKONM  TeopUuu
CTPOEHUs BeIl[eCTBa, ypaBHEHHEe TeIUIOBOro OajiaHca, 3aKOH COXpaHeHWUs
S/IEKTPUYECKOr0  3apsifia, 3akoH Ky/ioHa, TIpUHUUN  CyHepro3vLvU
57IeKTPUYECKUX MoJied, 3akoH Oma [/ig ydyacTka 1enu, npaBwia Kupxroda,
3akoH Oma Jj1si TIOHOM 1jemnu, 3akoH /[Dxoynsi-JleHila, 3aKOH COXpaHEeHUs
SHEpPruM, TPy 5TOM pa3/iiuaTh CAOBECHYI0 (OPMY/IUPOBKY 3aKOHa U €ro
MaTeMaTU4yeCcKoe BbIpaXkeHUE;

CTPOUTB TPOCTHIE bu3nuecKre MOZIe/Td peaslbHbIX 00bEKTOB, TPOLIECCOB U
sIBJIeHUM, BBIZESTh TIPU 3TOM CyLL|eCTBEHHbIE W BTOPOCTEIEHHbIE CBOMCTBA
06LEKTOB MpOLIeCCOB, $SIBJIEHUM, TNPUMEHSATb (PU3NUeCKhe MOoJenu AJs
061:HCH€HI/IH (H3MUeCKUX MTPOLIECCOB U pellleHyst yueOHbIX 3a7iay;

00BSICHITH (hH3UUeCKHe SIBJIEHHS, TTPOLIeCChl M CBOMCTBA TeJ, B TOM UKCJIe
Y B KOHTEKCTe CUTyalui MPaKTUKO-OPUEHTMPOBAaHHOI'O XapaKTepa, W pellaTh
KaueCTBeHHbIE 3a/laud, B TOM UHC/Ie TpeOyIoIlde UHCIeHHOTO OIjeHWUBaHUS
XapaKTepPHBIX 3HaueHWd (U3MUeCKUX BeIWUMH, TIPpU 3TOM BBIOMpAaTh
aZleKBaTHYIO (PU3UUECKYI0 MO/Ie/Tb, BbISIB/ISITE IPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U U
BbICTparBaTh JIOTUUECKYH0 LIEMOUKY PpacCYy’KJeHWW C OMOpOM Ha H3yueHHbIe



CBOMCTBa (PU3NUECKUX SIBJIEHUM, (PU3NUeCKre 3aKOHbI, 3aKOHOMEPHOCTU U
MOJIesy;

yBEPEHHO pelllaTh pacuéTHble 3aaud (C OMOpor Ha 2—3 ypaBHEHHs) IO
M3yJyaeMbIM TeMaM Kypca (pU3uKH, BbIOWpas afieKBaTHYI0 (hHU3UUECKYI0 MO/IeTh,
C WCMOJIb30BaHWEM 3aKOHOB U (JOPMY/JI, CBSI3bIBAIOLINX (hU3MUECKUE BeJIMUWHBI,
3aNuChIBaTh KpaTKOe YC/AOBHME W pa3BEpPHYTOe pellleHue 3a/laud, BBISB/ISATH
HeZIoCTarollie WM W30bITOUHBIE J[aHHbIEe, 0OOCHOBBIBATH BBHIOOp MeToa
pellleHUs] 3ajlaud, HCIO/Ib30BaTh CIIPABOUHbLIE [aHHbIE, TIPUMEHSITh METO/Ibl
aHajM3a pa3MepHOCTel, WCIO/b30BaTh Ipadrueckre MeTO/bl pelleHusl 3ajady,
MPOBOZINTL ~ MaTeMaTUuecKyde IpeoOpa3oBaHWss W PacuéThbl, OLEHUBATh
peanuCcTUYHOCTh MOTYUYeHHOT0 3HaueHUs1 (PU3UUeCKON BeJIMUUHBI U OTIPe/Ie/isATh
pa3MepHOCTh (PHM3UYEeCKOM BeJIMUMHBI, TTIOTYUY€HHOU TIPY PelleHrH 3a/lauy;

pacrio3HaBaTh IPOOEMbI, KOTOPble MOKHO peIUTb TIPU TIOMOIIA
(bU3MUYeCcKUX METOZIOB, W TpejjaraTb OPUEeHTUPOBOUHBIA CMOCOO pellieHUs], B
OMMCAHUM WCC/IeOBAaHUSI  pacrio3HaBaTb MpOBepsieMOe  TpeAroJIoyKeHHe
(ruroTesy), UHTEPIIPeTUPOBATh TOTyYeHHbIU pe3y/bTarT;

MPOBOZINTL  OMBITBI TI0 HabGMOZeHWIO (PU3NMUECKUX SBAEHUM WA
(bU3MYeCKUX CBOUCTB Tes (KanWUISIpDHbIE SIBJIEHWS, 3aBUCUMOCTb [laBJIeHUS
BO3Zlyxa OT ero oOBEMa M TemrepaTrypbl, CKOPOCTU TIpPOL[ecca OCThIBaHUS
(HarpeBaHusl) TpUM W3YyUYeHUM OT [BeTa W3/yvarolier (Tor/omaroiemn)
MOBEPXHOCTH, CKOPOCTh WCTapeHus BOJbl OT TeMIlepaTypbl >XUAKOCTH U
IJIOIaA €€ TOBEPXHOCTH, SJIeKTpU3aluusi Tel W B3auUMOJENCTBUE
S/IEKTPUYECKUX  3apsifloB,  B3aWMOJIeICTBHME  TOCTOSIHHBIX  MAarHUTOB,
BU3ya/M3allusi MaTrHUTHBIX T[I0/iell  TOCTOSTHHBIX ~ MarHuTOB, [1eHCTBUS
MarHUTHOTO T0JIs1 Ha MPOBOJHUK C TOKOM, CBOMCTBA 3/IEKTPOMAarHuTa, CBOMCTBA
3JIeKTPOJBUTaTeNsd  TMOCTOSSHHOIO  TOKAa):  ()OpPMYJIMpOBaTh  IpOBepsieMoe
Tperosio)keHrde  (TUMOTe3y) O BO3MOXKHBIX —pe3y/ibTaTax HaOMo/eHuH,
CaMOCTOSITe/ILHO COOMpaTh YCTAaHOBKY M3 U30bITOUHOr0 Habopa 06opymoBaHus,
OTMUCHIBATh X0/l OTbITAa U (HOPMYJIMPOBATh BLIBO/IbI;

MPOBO/IUTh TIpsSIMble W KOCBeHHble U3MepeHUus (U3MUeCKUX BeTUUYUH
(TemmiepaTypa, OTHOCHTEJIbHASI BJIaKHOCTb BO3/yXa, CW/Ia TOKA, HallpsbKeHUe,
ylenbHasi TeTUIOEMKOCTh BeIlleCcTBa, COTMPOTHB/IEHWe MPOBOAHMKA, paboTa u
MOIIJHOCTb 3/IEKTPUYECKOr0 TOKAa) C UCTMO0J/Ib30BAHUEM aHAJ/IOTOBBIX U LIU(POBBIX
nprbOpoB, 000CHOBBIBATH BHIOOP MeTO/la M3MepeHus, GUKCHPOBATh TIOKa3aHUs
npubOpoOB, HAXOAWTh 3HaUeHWe U3MepsSieMOM BeJUUMHbI C  TIOMOII[bIO
yCpe[HeHUs1 pe3y/JbTaTOB CEePUHM U3MEPEeHUU U OL|eHHWBaTh [OrPEIIHOCTh
V3MepeHui;

TIPOBO/IUTH 9KCIepUMeHTaTbHbIe WCCJIeJOBaHUS 3aBUCUMOCTEN
(bu3MUecKUX BeJWUMH (3aBUCHMOCTH JIaB/IeHUsI BO3[yxXa OT ero obbnéma u
HarpeBaHUs WM OXJIaKAEHHWs, WCC/ie[loBaHUe SIBJIEHUS TeruiooOMeHa TIpU
CMeIIMBAHUM XOJIOJHOM W TOpsiuyer BO/bl, 3aBUCHMOCTb CONPOTUB/IEHUS
MPOBOJHUKA OT €ro JJWHbI, TJIOL[aJy TMOMEepeuHoro CeyeHus U YJeIbHOro
COTPOTUB/IEHUS] BellleCTBA NPOBOJHMKA, CU/Ibl TOKa, IPOTEKaroL[ero uepes
TIPOBO/THUK, oT HaTpPsDKeHUsT Ha TIPOBO/IHUKE, yCCrieloBaHue
MOCJIeJOBaTeIbHOrO U Mapasiie/lbHOr0 COeAMHEHU NMPOBOJHUKOB): COBMECTHO
Cc yuurenem (OpPMyIMpOBaTh 3ajadyy W TUIOTe3y  MCC/e0BaHus,
CaMOCTOSITe/IbHO TUIAHUPOBaTh HUCC/IeZIOBaHUe, CaMOCTOSATeNIbHO COoOupaTh
SKCMIEPUMEHTATbHY0  YCTAaHOBKY  C  HWCMOJIb30BaHWEM  WHCTPYKLUH,
TIpPe/ICTaB/ISATh TT0/yUYeHHbIe 3aBUCUMOCTU (DHU3UUECKUX BeTMUMH B BHZE TaOJIHI]
U rpadUKoB, OL|€HMBAaTh TOTPELIHOCTH, [le/laTh BBIBOJABI IO pe3y/bTaTaM
WCC/IeJOBaHMUS;



cobmoziaTh TpaBU/ia 0e30macHOro Tpyja mpy pabore ¢ 1abopaTOpHBIM
obopy/10BaHUEM;

XapaKTepu30BaTh  TPUHIMIBI  JeWCTBUS ~ M3yUEHHBIX  MPHUOOPOB,
TeXHUYECKUX YCTPOMCTB U TEXHOJIOTMUECKHX TIPOLIeCCOB C OIMOPOW Ha WX
onucaHus (B TOM 4YMC/e: CUCTeMa OTOIUIEHWs [OMOB, TMIPOMETp, MapoBasi
TypOWHA, aMIiepMeTp, BOJLTMETDP, CUETUMK 3IeKTPUUYECKOW 3SHEpPruH,
3/71eKTPOOCBETUTE/TbHbIE TIpUOOpHI, HarpeBaTe/ibHbIe 3JIEKTPOTPHOOPHI
(puMepbI), TIpeIOXPAaHUTETM W WX TIpUMeHeHHe B OBITY U TeXHUKe,
MpUMeHeHUe TIOCTOSTHHBIX MarHUTOB, 3JIEKTPOMAarHUTOB, 3JIEKTPO/IBUTaTe b
MOCTOSTHHOTO TOKa), WCIO/b3ysl 3HAaHWS O CBOMCTBAX (PU3NUECKUX SIBJIEHUM,
HeobOxouMmbIe (hr3MUeCKre 3aKOHBI U 3aKOHOMEPHOCTH;

pacrio3HaBaTb TMPOCTble TeXHUYEeCKHWe YCTPOMCTBA U HW3MepUTe/bHbIe
npubOopbI TI0 CXeMaM M CXeMaTHYHbIM PHUCYHKaM (KMIKOCTHBIA TepMOMET],
TePMOC, TICUXpPOMETp, TUTPOMETp, [IBUraTejib BHYTPEHHErOo CropaHus,
57IEKTPOCKOI, peoCTaT), COCTaB/STh CXeMbl 3JIKTPUUECKHX Lienerd C
rocaefioBaTe/lbHBIM W Mapa/ijie/lbHbIM COeJUHEeHWEeM 3JIEMEHTOB, pa3/nduas
yCJIOBHbIe 0003HAUEHHUSI 37IEMEHTOB 3/IEKTPUUECKUX I[eTlel, HCI0Jb30BaTh
CXeMbl M CXeMaTUYHble PUCYHKH U3yUYEHHBbIX TEeXHUYECKUX YCTPOMCTB,
M3MEepHUTE/IbHBIX TIPUOOPOB M TEXHOJIOTUYECKHUX ITPOL[eCCOB TIPH  PeIlleHuH
yueOHO-TIpPaKTUUeCKUX 3a7iauy;

MPUBOJUTh  OpUMepbl  (HaXOAuUTb  WH(POpPMAIMI0 O  MOpUMepax)
MPaKTUYeCKOro0 UCMOJIb30BaHUS (PM3UUYECKUX 3HAHWW B TTOBCEHEBHOW >KU3HU
nast  obecrieueHusi  6e30macHOCTH TIpH oOpailjeHWW ¢ TipubopamMu U
TeXHUUECKUMH YCTPOWCTBAMH, COXPAHEHUs 3/0pPOBbsI W COOMIOZIEHUS HOPM
5KOJIOTUUeCKOT0 TIOBe/JeHUs B OKPY>Katoller cpeJe;

OCYLLeCTB/ISATh MOWUCK UHGPOpPMalMi (U3UYECKOTO0 COZEp>KaHUsI B
WNHTepHeTe, caMOCTOSITETLHO (POPMY/IMPYSI TIOMCKOBBIM 3alpoc, Ha OCHOBE
MMEIOIMXCSl 3HAaHUU M CpaBHEHUS [IOMOJIHUTEbHBIX WUCTOUHUKOB BBIJE/SATh
vHbOpMalLo, KOTopasi SIB/ISIeTCS TMPOTUBOPEUMBON WM MOJKET OBITh
HeJI0CTOBEPHOM;

HICTI0/Tb30BaTh TP BBIMTOTHEHWN YU4eOHBIX 3a[[aHUM HayUHO-TIOMY/ISIPHYO
uTepaTypy (GU3UYecKOro COJep>KaHusl, CIpaBOYHble MaTepuasibl, PeCypChl
cetu  VHTepHer, B/aJleTb  TNpPUEMAMM  KOHCIIEKTUDOBaHUS  TEKCTa,
ripeoOpa3oBaHys MHGOOPMALIMY U3 OTHOW 3HAKOBOW CHUCTEMBI B [IPYTYIO;

co3/aBaTh COOCTBEHHbIE MUCbMEHHbIE W KpaTKWe YCTHbIe COOOIeHHS,

0000miass  WHpOpPMAIMI0O W3  HECKOJMBKHMX  HMCTOYHWKOB  (hHU3UUECKOTO
cofiep)KaHusl, B TOM UHC/e TMyOJUYHO TIPe/ICTaBIsATh Pe3y/bTaThl TPOEKTHOU
WM WCCef0BaTeNbCKOW AesiTeTbHOCTH, NMPU 3TOM TPaMOTHO MCI0JIb30BaTh
M3yUeHHbIM MOHSATUHHBIM anmnapaT Kypca (PU3UKH, COMPOBOXK/ATh BLICTYIL/IEHUE
rpe3eHTaLen;
MPY  BBITIOJIHEHWW yueOHBIX TIPOEKTOB M HCC/IeOBAaHUNA  (PU3NUECKUX
TIPOLIECCOB  pACIIpefieiiTh O00SI3aHHOCTH B TPyMIe B COOTBETCTBUU C
MOCTaB/eHHbIMU 3a/layaMU, CJIelUTh 3a BBIMOJHEHWeM TIjlaHa JeWCTBUU U
KODPeKTUPOBAaTb €ro, ajZiekBaTHO OI[eHWBaTh COOCTBEHHBIM BK/IaJ B
JleATeJIbHOCTh TPYTIIbI, BBICTPAaMBaThb KOMMYHHKAaTHMBHOE B3aWMO/IElCTBUE,
TMPOSIBJIsISE TOTOBHOCTD pa3pellaTb KOH(QIUKTHI.

K koHily oOyueHusi € 9 Kiaacce mpefMeTHbIe pe3y/bTaThl Ha yrayO/ieHHOM
YPOBHe JIOJDKHBI OTPa)kKaTh CPOPMHUPOBAHHOCTh Y 00yUarOIUXCsl yMEHUM:

WCTO/Mb30BaTh ~ TOHSTUS  (CUCTeMa  OTCYéTa,  OTHOCHUTETbHOCTh

MeXaHU4eCKOro [JBWKeHHUs, HEeBeCOMOCTb W Tieperpy3ku, I[eHTD TsDKeCTH,



MeXaHWueCKue BOJIHbI, 3BYK, MH(pa3ByK U Y/IbTPa3BYK, 3JIEKTPOMarHUTHbIE
BOJIHbI, PEHTTeHOBCKOEe W3/lyueHue, IIKaja >JeKTPOMarHWTHBIX BOJIH,
HCTOUYHUKN CBeTa, OM30PYKOCTb M Aa/IbHO30PKOCTh, CIIEKTPhI UCITyCKaHUSI U
TOT/IoNeHus], anb(da-, 0eTa- W TaMMa-U3/yuyeHus, W30TOIIbI, siiepHast |
TepMOsi/ilepHasi SHepreTvka) U CUMBOJMYECKUMN $I3bIK (DU3HWKU TIPU pelleHUU
yueOHBIX Y MMPAKTHUEeCKHUX 3a/]ay;

YBEPEHHO  pa3iu4ath  sIB/IEHHUS (paBHOMEDHOE W  HepaBHOMEpHOe
MPsSIMOJIMHEWHOE [IB)KEHUEe, PaBHOYCKOPEHHOe HpHMOJ‘[I/IHEI/IHOE JIBIDKEHUe,
cBOOO/IHOE Ta/leHHe TeJl, JBW)KeHHEe TI0 OKPY)KHOCTH, B3aUMOJEMCTBUE Tel,
paBHOBeCHME MaTepuaJibHOU TOUKH, DEeaKTUBHOE [BI)KEHUEe, HeBeCOMOCTh,
KonebaTeslbHOe [JBIDKeHWe (TapMOHUYECKHe, 3aTyXalollye, BbIHY>KJeHHbIe
KosnebaHus1), pe30HaHC, BOJTHOBOE JIBWKeHHe (pacrhpoCTpaHeHWe W OTPaKeHHe
3BYKa, vHTepepeHUss U JU(pakUyUs  BOJH), MPSIMOJTUHEHOE
pacrpocTpaHeHue, OTpakeHue U MpeJioM/IeHWe CBeTa, IO0JHOe BHYTpPEHHee
OTpaKeHWe CBeTa, pa3/iokeHuWe O0eoro cBeTa B CIHEKTP U  CJIOXKEHHe
CMeKTPa/IbHBIX I[BETOB, €CTeCTBEHHAsl pPaJJMOaKTUBHOCTb, BO3HUKHOBEHHE
JIMHEWUaTOro CreKTpa WU3/yueHHsi) MO OMMCAHUI0 UX XapaKTePHBbIX CBOWCTB U
Ha OCHOBeE OIBITOB, IEMOHCTPUPYIOIIUX JJaHHOEe (PU3NUeCKoe SIBJIEHUE;

pacrio3HaBaTb TIPOSIBJIeHWE HW3yUeHHbIX (DU3UUYECKUX SIBJIEHUM B
OKpY>KaroljeM Mupe (B TOM uucse (U3ndyecKue sIBJIeHUs1 B IPUPO/e: TIPUIUBLI U
OT/IUBBI, [BWXeHUe I[uiaHeT (COHEeYHOM CHUCTeMbl, peaKTMBHOEe [BUXXEHHe
JKMBBIX OPraHU3MOB, BOCHOPUSITUE 3BYKOB JKUBOTHBIMM, 3eMJIETPSICEHUE,
CeiCMUUeCKre BOJIHbI, I[yHaMH, 35X0, L|BeTa TeJ, OMNTHYeCKUe SIBJIEHUS B
npuposie, OuHo/loTHUECKOe [eMCTBUe BUAWUMOIO, YAbTPadUONeTOBOTO U
PEHTTeHOBCKOT O W3/TyUYeHUH, eCTeCTBeHHBIN PaZiIn0AKTUBHBIN ¢doH,
KOCMUYEeCKWe JIyud, paJJMOAaKTUBHOE W3J/lyuyeHrWe TMPUPOAHBIX MHWHEpPasoB
JIeCTBME paJM0aKTUBHBIX W3/IyUYeHHWW Ha OpraHu3M 4eyioBeKa), MpU 3TOM
TMepeBOJMTL TPAaKTUYECKYIO 3a/auy B yqe6Hy}o BbIJIE/ISITh  CYIlleCTBEHHbIE
CBOMCTBA (MPU3HAKK) (1)1/131/111eCKHX SIBJICHUM;

OMUCHIBaTh U3yUYeHHbIe CBOMCTBA TeJ U (PU3NUECKHe SIBJIEHUS, UCTOJIb3Ysl
(du3nyeckre BeWUYMHBI (CpelHSsi YW MrHOBEHHasi CKOPOCTb Tejia TIpU
HepaBHOMEDHOM [IBW)KEHUH, YCKOPeHUe, repeMellieHre NPy paBHOYCKOPEHHOM
MPSIMOJIMHEWHOM ~ JIBW)KEHWM, YTIJIOBas CKOPOCTb, LI€HTPOCTPEMUTEIBHOE
yCKOpeHWe, Cuja TpeHusl, Cula YNOPYroCcTH, CWIa TSKECTH, YCKOpeHUe
CcBOOO/IHOTO TIaZieHus], BeC Tejla, I[eHTP TsPKeCTH TBEPOTo Tejla, UMITYJIbC Tefa,
UMITy/IbC CH/IbI, MOMEHT CHWIbl, MeXaHWueckas paboTa ¥ MOIIHOCTb,
MOTeHLWa/lbHasi JSHepPrusi Teja, TIOAHATOTO HaJ TMOBEPXHOCTBIO 3eMJIH,
MOTeHLWA/IbHasi HEPrysl C>KaTOW TPY>XUHBI, KUHeTHUYeCKasi SHeprusi, MoJiHas
MeXaHWJuecKasi JHeprus, IIepuojJ, W  uacToTa KojiebaHui, TIepHo[,
MaTeMaTU4eCcKOro U MPY>XMHHOTO MasTHUKOB, [I/TMHA BOJIHBI, TPOMKOCTb 3BYyKa
M BbICOTAa TOHA, CKOPOCTb CBeTa, IIOKa3aTejb Tpe/IOMJIeHUs Cpefibl), MpU
OMMCAaHWW TPAaBWIbHO TPAKTOBaTh (PU3UUECKUHA CMBIC/ HCIOJIb3yeMbIX
Be/IMUMH, WX O0003HAuUeHUS W eAVHULILI (U3NUECKUX BEJUYWH, HAXOIWUTh
dbopmysibl, CBSI3bIBAIOLME [TAHHYHO (DU3UUECKYyI0 BeJIUUWHY C [APYTUMHU
BeJIMUMHAMM, CTPOUTh TpaUKd U3YYEHHBIX 3aBUCHMOCTEN (DU3NUECKUX
BeJINUUH;

XapaKTepyu30BaThb CBOWCTBA TeJ, (U3MUYECKUe SBJeHUS W MPOLIeCCHl,
WCIO/b3ys 3aKOH COXPaHEeHUs 3HEPruM, 3aKOH BCEMUPHOIO TSTOTEHUS,
MPUHLIUN CYTEpPro3uL[MA CWJ, TIDUHLIAI OTHOCUTE/NBLHOCTU [anmunesi, 3aKOHBI
Hbl0TOHA, 3aKOH COXpaHeHUs UMIMYJIbCa, TEOPEMY O KMHETHUYECKOW SHEepPruu,
3aKOH I'yka, 3akoH bepHy/iiM, 3aKOHBI OTpakeHUsi W TIpeJIOMJIEHUsI CBeTa,



(dbopmyJly TOHKOW JIMH3BI, TIJIAHETaPHYK) MOJe/ib aTOMa, HYKJIOHHYH MO/ie/lb
aTOMHOTO $ijpa, 3aKOHbl COXPaHEHWs 3apsiZloBOr0 M MacCCOBOTO 4YMCes TMpHU
sIePHBIX peaKlUsiX, P 3TOM pa3/inuyaTh CJOBECHYIO (POPMY/IMPOBKY 3aKOHa U
ero MaTeMaTHU4YeCKOe BbIpa’KeHUE;

CTPOUTDH (PU3HUUECKHe MOJIe/I PeaslbHbIX 00BEKTOB, MPOIIECCOB U SIBJIEHUH,
BBIZIEJIITH TIPU 3TOM CYII[eCTBEHHBbIE W BTOPOCTEIIeHHBbIe CBONCTBAa OOBLEKTOB,
TIPOLIeCCOB, SIBJIEHHM, TIPUMEHATh (U3NUeCcKre MOZeNu MJi OOBSICHEeHUS
(u3HMUeCcKUX MPOLIECCOB U pellleHus yueOHbIX 3a/1ay;

O0BSICHITH (hH3UUeCKHe SIBJIEHHS, TTPOLIECCHl M CBOMCTBA TeJl, B TOM UKCJIe
B KOHTEKCTe CHUTyal[uid MpPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, W pelliaTh
KayeCTBeHHbIe 33/laud, B TOM uHCJe TpeOyrolue UKC/IeHHOrO OLleHWBaHUS
XapaKTepPHBIX 3HaueHWd (U3NUECKUX BeIWUWH, TIPpU 3TOM BBIOMpaTh
aZleKBaTHYIO (PU3UUECKYI0 MO/Ie/Tb, BbISIB/ISIT IPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U U
BBICTParBaTh JIOTUUECKYIO LIEMOUKY PacCy’K[JeHUU u3 2—3 I1aroB C OMOpOM Ha
W3yueHHble  CBOMCTBA  (PU3WUECKUX  SIBJIEHUM, (PU3Nueckrue  3aKOHBI,
3aKOHOMEPHOCTH ¥ MOZeJH;

yBEPEHHO pellaTh pacyéTHble 3a/laud M0 HW3yuyaeMbIM TeMaM Kypca
bu3nKy, BbIOMpasi aZieKBaTHYIO GU3WUECKYI0 MojeNb, C WCII0/Ib30BaHUEM
3aKOHOB ¥ (opMy/, CBSI3bIBAIOLIMX (PU3WUECKHe BeJIUUWHBI, 3alUChIBaTh
KpaTKOe yC/I0BHE W pa3BEPHYTOe pellleHHe 3a/laud, BBISIB/ISATH HeJIOCTaroIue
UM u30bITOUHBIE JaHHBIE, 0OOCHOBBLIBATH BBIOOP MeETO/|a peIlleHHs 3afiaud,
WCIO/b30BaTh  CIOpaBOYHbIe  /1aHHble, TPUMEHATb  METOAbl  aHaIu3a
pa3MepHOCTeM, WUCIO/b30BaTh TIpaduueckre MeTOAbl pelleHds 3ajad,
MPOBOZINTL ~ MaTeMaTUuecKyde IpeoOpa3oBaHWsT W PacuéThbl, OLEHUBATh
peanuMCTUYHOCTh MOTYUYeHHOT0 3HaueHUs1 (PU3UUeCKON BeJIMUUHBI U ONIPe/Ie/iSATh
pa3MepHOCTh (PHM3UYEeCKOM BeJIMUMHBI, TTIOTYUY€HHOM TIPY PellleHrH 3a/lauy;

pacrio3HaBaTh IPOOJEMBbI, KOTOPble MOKHO peIUTb TIPU TOMOIIA
(bU3MUYeCKUX METOZIOB, W TpejjaraTb OPUEeHTUPOBOUHBIA CMOCOO pellieHUs], B
OMMCAaHWW UCC/eI0BaHUSI  pacro3HaBaTh [IPOBepsieMOe  TPeANoJioXKeHue
(rumoTe3y), OLeHMBAaTh MPAaBWJIBLHOCTh TMOPSiKa MPOBEEHUs] UCCIe[0BaHUs,
HMHTEepIIPeTUPOBATh MOJyUYeHHbIN pe3y/ibTarT;

MPOBOAUTL OMBITBI 10 HaOMOJeHWI0 (U3UUYECKUX SBAEHUW WU
(U3MUeCKUX CBOMCTB Tes (M3yuyeHHWe BTOPOro 3akoHa HbIOTOHa, 3akoOHa
COXpaHeHUs] SHEepPruy, 3aKOHAa COXPaHEeHUs UMIIy/bCa, [JeUCTBHE 3aKOHa
bepHy//M 1 BO3HUMKHOBEHME MOABEMHOU CUJIbI KpblIa, 3aBUCUMOCTh Mepuo/ia
KosebaHul TIPY>KMHHOTO MasiTHUKA OT MacChl TPy3a M >KECTKOCTH TIPY>KMHBI U
HE3aBUCUMOCTh OT aMIUTUTY[bl Ma/bIX KojebaHUH, TPSAMOJMHEHHOe
pacrpocTpaHeHue CBeTa, pa3/ioKeHHe Oesoro cBera B CIEKTP, W3yueHHe
CBOMCTB M300pakeHus B TVIOCKOM 3epKajie ¥ CBOMCTB H306pa)KeHI/IH rpegMeTa B
cobuparoijeli MH3e, HaO/MOeHHe CIUIOIIHBIX UM JIMHEeHUYaThIX CIEKTPOB
n3nyueHus): (OpMyJUpOBaThH TIpOBepsieMOe MpeArno/oKeHue (Turnoresy) o
BO3MOXXHBIX pe3ysbTaTax HabJ/roJjeH|M, caMOCTOATeTbHO COOUpaTh YCTaHOBKY
u3 wu3bbITOuHOro Habopa o000py/lOBaHUs, OIWCHIBAaTH XOZ OIbITa U
(GbopMy/IMpOBaTh BLIBOABI;

TTPOBOZINTL TIPY HEOOXOAUMOCTH CEPUI0 TIPSIMBIX W3MEPEeHHH, Orpeenss
CcpefiHee 3HaueHWe U3MepsieMOM BeJMUMHbI W OMpejie/isis TOrpelIHOCTb
pe3y/IbTaTOB TPSIMBIX W3MepeHUid, 000CHOBLIBaTh BBIOOp Criocoba M3MepeHUs
(u3mepuTenbHOTO TIpUbOopa);

MPOBOJUTL KOCBEHHbIe U3MepeHUs (U3UYEeCKUX BeJUUUH (CpeHsst
CKOPOCTb Y YCKOpDeHWe Tejla MPU PAaBHOYCKODEHHOM [IB)KEHUH, yCKOpeHHe
CcBOOOIHOTO  TIaZieHUs], JKECTKOCTb TIPYKUHBI, KO3(UIMEHT  TpeHUs



CKOJILKEeHUs, MeXaHWueckass paboTa ¥ MOIIHOCTb, YacToTa U TIepuo[
KosiebaHUM MaTeMaTHueCKOro U TIPY)KMHHOTO  MAasiTHUKOB,  (DOKyCHOe
paccTosiiue cobuparoIriei TMH3bI U e€ ONTUYeCcKasi CUia, PaIMOAaKTUBHBIA (OH)
C UCII0J/Ib30BaHUeM aHaJIOTOBbIX U LU(POBBIX MTPUOOPOB: 0O0CHOBLIBAThH BHIOOP
MeTOZla W3MepeHusi, TUIaHUPOBaTh H3MEPeHHsi, CaMOCTOSITe/TbHO CoOUpaTh
5KCIIEPUMEHTa/lbHY0 ~ YCTaHOBKY, BBIUMC/IATH 3HAaueHWe BeUYMHBl U
aHa/IM3MpOBAaTh MOJIyUYeHHbIe Pe3yJbTaThl, OLIeHWBAas MOTrPEIHOCTb Pe3y/IbTaTOB
KOCBEHHBIX U3MepeHuH;

MPOBO/JIUTh 5KCIIepUMeHTabHbIe UCCIel0BaHus 3aBUCUMOCTEN
(pM3MUeCKUX BeJIMYMH (3aBUCUMOCTb IMyTH OT BPEMEHHW MPU PaBHOYCKOPEHHOM
JBIDKeHUU 0e3 HauaJbHOW CKOPOCTH, 3aBUCUMOCTb CUJIbl TPEHHSI CKOJIb)KEHUSI
OT CWIbl HOPMAaJBHOTO JaBjieHWs, Tiepuojia KosjiebaHuil MaTeMaThyecKoro
MasiTHUKAa OT JJVHbI HUTH, OTpefie/ieHre YCKOpeHHsi CBOOOJHOrO MajeHus,
WCC/elOBaHUe WM3MEHEeHUsl BeJMUYMHBbI M HampaB/eHWs WHAYKLMOHHOTO TOKa,
3aBUCUMOCTb yT/la OTPa)KeHHWsl CBeTa OT yrja MNajJieHusl, yrja MpeioMJIeHust OT
yrja TaZileHusl CBeTOBOIO Jiyya, MCC/Ae[OBaHWe TPEKOB: M3MepeHHe >SHepruu
YaCTULBl 0 TOPMO3HOMY IyTH (M0 (QoTorpadusam)): COBMECTHO C YUYUTeIeM
(¢opMynMpoBaTh 3ajauyy M TUINOTe3y MCCAel0BaHUS, CaMOCTOSITENbHO
TJIaHUPOBaTh WCCJ/IeZloBaHUe, CaMOCTOSITE/IbHO COOMpAaTh KCIIePUMEHTATbHYIO
YCTaHOBKY, MpeJCTaB/IsATh MOJyUYeHHbIe 3aBUCHMMOCTU (PM3UUeCKUX BeMYUH B
BHUJle TabmuL M rpayKoB, OLIEHWBAaTh MOTPELIHOCTH, JejlaTh BBIBOJBI II0
pe3ysbTaTaM UCC/ieOBaHuS;

cobmmogath mpaBuia Ge3omacHoro Tpyza mpu pabore c 1abopaTopHBIM
obopy/10BaHUEM;

XapaKTepru30BaTb  TPUHIMIBI  JEeWCTBUSI  W3YUeHHBIX  TPUOOpOB,
TeXHUYEeCKUX YCTPOWCTB M TEeXHOJIOIMYeCKUX MPOLeCCOB C OMOPOM Ha HX
ornucaHus (B TOM 4YHUC/e: CIUJOMETDP, AAaTUMKH TOJIOKEeHUs, PAaCCTOSHUS U
YCKOPeHUs], paKeTa, 3XOJI0T, OYKH, IepUCKOIl, QoToanmnapar, MUKPOCKOT,
TeNecKorn, ONTHUYeCKHWe CBEeTOBOJbL, CIEKTPOCKOM, [JO3UMETp, Kamepa
BusibcoHa), wCronb3yss 3HaHUSI O CBOMCTBax (PU3MYECKUX SBJIEHUM U
HeoOXoiMble  (H3MUecKre 3aKOHOMEDHOCTH, WCIOb30BaTh CXEMbI U
CXeMaTUUHble PUCYHKH M3yYeHHBIX TEXHUYECKUX YCTPOWCTB, M3MEPUTEJbHBIX
nMpuOOPOB YW TEXHOJOTMUECKWX TIPOLIeCCOB TIPU  pellleHuu  yueOHo-
MPaKTUYeCKUX 3ajlau, OMNTHYeCKHWe CXeMbl [jisi TOCTPOeHUus M300pakeHU B
TIJIOCKOM 3€epKajie U cobuparoliieit uH3e;

MPUBOJUTH  TMpHMMepbl  (HaxoAWTh  MH(OpPMALMI0O O  [pHUMepax)
MPaKTAYECKOTO WCIIO/Ib30BaHUsl (PU3NUYECKHX 3HAHWW B MOBCEJHEBHOW >KW3HU
st obecrieueHusi 6e3omacHOCTM Tpu  oOpamieHun C  npubopamMu U
TEeXHUUYEeCKUMHU YCTPOWCTBAaMH, COXpaHeHHUsl 3[0pPOBbsi U COOJIIOZeHUsT HOPM
5KOJIOTMYeCKOro MOBe/IeHHs B OKPYKaroLel cpejie;

OCYLIEeCTB/IATb TOUCK WHQOpMaUUd (PU3AUECKOrO COJEep)KaHus B
VHTepHeTe, caMOCTOATETbHO (POPMYJIMPYS NTOMCKOBBIN 3alpoC, HAXOAUTh MYTH
orpejie/ieHWs]  TOCTOBEPHOCTHA  TOMYyYeHHOU MHQOpPMAalMi Ha OCHOBe
VMMEIOLIMXCSl 3HAHUU U [JOTIOJTHUTETbHBIX UCTOUHHKOB;

WCTIO/b30BaTh TIPU BBITIOJTHEHUHM YueOHBIX 3aZlaHWi Hay4YHO-TIOMYJ/ISIPHYHO
UTepaTypy (U3NUeCKOro COoJep)kaHusl, CIpaBOYHble MaTepuasbl, pecypChbl
cetu  VHTepHeT, BnajeTp NpUEMaMM  KOHCIIEKTUPDOBAaHUS  TEKCTa,
ripeobpa3oBaHysi MHPOPMALIMK U3 OAHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

co3JjaBaTb COOCTBeHHbIE TMCbMEHHbIe M YCTHbIe COOOIIeHHsI Ha OCHOBe
I/IHglopMaL[I/II/I M3 HeCKOJIbKMX MCTOYHUKOB (PU3WUYECKOTO COZEep’KaHus,
ny0/JIMYHO TMPeJCTaB/IATh pe3y/bTaThl TMPOEKTHOU WA HCC/Ie[0BaTe/IbCKOU



JesITe/IbHOCTU TIPU 9TOM TPaMOTHO HCII0/Ib30BaTh WU3YUY€HHbIN TOHSITUUHBIN
anmapaT u3y4yaemMoro paszena (U3MKM W COIMPOBOXJATb BBICTYILIEHUE
Tipe3eHTalvel ¢ Y4éTOM 0COOeHHOCTel ayJUTOpUY CBEePCTHUKOB.



TEMATHNYECKOE IVNTAHUPOBAHUE

7 KITACC
HauMmeHoBaHue KonnyecTBo yacos
No dnekTpoHHbIe (U poBHIe)
pa3/ieJioB U TeM KonTpo/bHbIe IIpakTHUyeckue
n/n Bcero oOpa3oBaTe/bHbIE PeCyPChI
NporpaMmsbI padoThI padoThI
Pa3zpen 1. @u3uka U eé po/ib B I03HAHMH OKPYJXKaKOLero Mupa
du3uKa — Hayka o0
1.1 Y 1
TIpupoje
dusruecKkue
1.2 4 3
BeJINYMHBI
EcrectBeHHO-
1.3 HayUHbIA METO[, 3 1
TO3HaHUSA
Wtoro no pa3peny 8
Pa3zpen 2. IlepBoHavasibHbIe CBe/JeHUsI 0 CTPOEHUH BellecTBa
2.1 Crtpoenue BeljecTBa 2 1
[BrwxeHve u
2.2 B3aHMO/IeCTBHE 4 2
YyaCTUL| Bell[eCcTBa
ArperaTHble
2.3 P 1
COCTOSIHMS BellleCTBa
Wtoro no pa3peny 7

Pazpgen 3. /IBikeHue U B3auMo/leHCTBHE TeJl




MexaHuueckoe
3.1 10
JIBUKeHUe

WNuepuus, macca,

3.2 8
TJIOTHOCTh

3.3 Cuna. Bugsl cun 16

Nroro nio pasgeny 34

Paspgen 4. /laB/ieHue TBEpPAbIX TeJl, )KUJKOCTEH ¥ ra30B

Hasnenue. [Tepenaua
JlaBJieHus1 TBEPJbIMU

4.1 TejlaMy, 5
JKUAKOCTSMU U
rasamu

4.2 [aBneHue KUJKOCTU 6

43 ATtmocdepHoe c
JlaBjieHre

[elicTBrE )XUOKOCTU
Vi ra3a Ha

4.4 . 12
TIOTpy>KEHHOEe B HUX
TeJs0
Wtoro no paspeny 28
Pa3pen 5. PaGoTa ¥ MOIIHOCTH. JHEPrus
5.1 PaboTa 1 MOIIHOCTB 6
5.9 IIpocteie 3
MeXaHU3MbI




MexaHuueckast
5.3 5
SHeprus
Wtoro no paspeny 19

Pa3pen 6. IloBTOpUTE/IHHO-00001IAOIIMIT MOY/Th

IToBTOpPUTE/IEHO-
6.1 o0o01IaroImi 6
MO/ /Ib
Nroro nio pasgeny 6

OBIIEE KOJIMYECTBO

YACOB IIO ITPOI'PAMME 102




8 KV/IACC

HaumeHoBaHue Ko/muecTBo yacos
No OnekTpoHHbIe (UG pPOBHIe)
pa3e/IoB U TeM KoHTpo/1bHBIE IIpakTH4yeckue
n/n Bcero o0pasoBaTe/ibHbIE PeCypChbl
NporpaMmmsl paboTsI padoThI
Pa3pgen 1. TerioBble AiB/1€eHUSA
11 CTpoeHue U CBOMCTBA 6
' BelleCTBa
1.2 TeruioBblie MpoLeCCh 33 1 6.5
Wtoro no paszeny 39
Pazpen 2. DnekTpruuyeckre U MarHUTHbIE SIBJICHUS
OJIeKTpUUeCKre 3apsiJbl.
2.1 3apsDKeHHbIe TeJjla U UX 9 1
B3aUMO/IENCTBUS
[TocTostHHBIN
2.2 . 31 1 10
3/1eKTPUUECKUM TOK
2.3 MarsuTHble sSIBIEHUS 11 4
OJIeKTpPOMarHuTHast
2.4 7 1 1
WUHYKLS
Wtoro no pa3peny 58

Pazgen 3. IToBTOpHUTE/THHO-00001AI0IHIT MOy /Tb

3.1

IToBTOpPUTE/IEHO-
000011[aroIIMi MOZY/Th

5)




Wtoro no pa3peny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102

22.5




9 KV/IACC

HaumMeHoBaHMe KosnuecTBo uacoB
No OnekTpoHHbIe (UG pPOBHIe)
Pa3/ie/iIoB U TeM KoHTpo/1bHBIE IIpakTH4yeckue
n/n Bcero oOpa3oBaTe/IbHBIE PeCypChI
IPOrpamMmsblI paboTsI paboTsI
Pa3pgen 1. MexannuecKue siBJieHUS
MexaHuueckoe
1.1 JIBIDKEHHE U CITOCOOBI 30 1 4
€ro OIMUCaHUs
1.2 B3aumoeiicTBre Ten 18 4
1.3 3aKOHbI COXpaHeHUs 15 1 2
Wtoro no paspeny 63
Pa3jen 2. MexaHH4ecKHe K0/1e0aHusA ¥ BOTHBI
MexaHnueckue
2.1 8 3.5
KojebaHus
MexaHWueCcKre BOJIHBI.
2.2 10 3
3BYK
Wtoro no pa3peny 18

Paspen 3. DjieKTpoMarHMTHOe 11071 U 3/IeKTPOMAarHUTHbIE BOJIHbBI

3.1

JJIeKTPOMarHUTHOE
rosie u
3/IeKTPOMarHUTHbIE
BOJTHBI




Wtoro no pa3peny 6

Pa3pen 4. CBeToBbIe AB/I€HUS

3aKOHBI
4.1 8
pacrpocTpaHeHusl CBeTa

JIMH3LI U OIITUYeCKHe
4.2 6
MpUOOPBI

Passnoskenue besoro
4.3 2
CBeTa B CITEKTP

Wtoro no pa3peny 16

Pa3pen 5. KeanToBbIe iB/IeHUA

Ncnyckanve u

5.1 TIOTJIOI[eHne CBeTa 4
aTOMOM
C
5o TpOeHHe aTOMHOI'0 .
sfpa
5.3 AnepHble peakumu 7
Wtoro no pa3peny 16

Pa3zjen 6. IToBTOpHUTE/IHHO-00001AI0IHIT MOy /T

MexaHWueckue siBJIeHUs
6.1 (moBTOpPUTENBHO- 6
000011IaroIMI MOTY/Tb)

TeruioBblie sABIeHUA
6.2 (moBTOpUTENBHO- 3
0000IIaroI MOTY/IB)




OJIEKTPOMarHUTHbIE
6.3 SIBJIEHUS 3 )
(moBTOpUTE/IBHO-
0000111aroL MO /Ib)
CaeToBble sIB/IeHUs
6.4 (moBTOpUTENBHO- 1 1
00001I1arOIIHI MOZYJIB)
6.5 HOBTopHTeanIo- 4
00001t MOZY /b
Wtoro no paspeny 17
OBLIEE KOJIMUYECTBO
136 26.5

YACOB IIO ITPOI'PAMME







IIOYPOYHOE IVIAHNPOBAHUE
7 KIIACC

No
n/
n

Tema ypoka

Ko/smmyecTBO yacos

KoHTpo/ibHBIE

Bcero
padoThI

IIpakTH4yeckue
padoThI

Jara
U3yUyeHus

J/IeKTPOHHbIE

M(poBbIe
o0pa3oBare/ibHbIE

pecypchbl

®u3MKa — HayKa O
nipypoze. fABneHus
TIPUPO/BI

dusnueckue sIBJIeHUS

®du3nueckye BeJIUUMHbI.

PasmepHoCTh. PUsnueckue

nipubopel. TlorperHocTH
TIPU TIPSIMBIX H3MEPEeHHUsIX

Ypok-uccienoBaHue
"N3mepeHue TMHEWHBIX
pasMepoB Teq U
TIPOMEKYTKOB BpeMeHU"

JlaboparopHast paboTa
"3mepeHue 00bEMa
JKUJKOCTU U TBEPAOro
Tesa"

JIabopaTopHasi paboTa
"OnpepesieHre pa3MepoB
MasbIxX Tesa. Metog pszgos”




MeTo/ibl HayYHOTO
no3HaHus1. OnvcaHue
(bu3MUecKux siBIeHUN C
TIOMOLLBIO MOJiernei

Ypok-ucciefoBaHue
"[IpoBepka runoTessl:
[a7IbHOCTD I10/1€Ta L1apuKa,
MyLIEHHOT O
TOPU30HTAJILHO, TEM
OosbIie, ueM OoJIbIIIe
BBICOTA TTyCKa"

CrpoeHue BelrjecTsa.
OnbIThl, JOKa3bIBaloIIMe
[JMCKDeTHOe CTPOeHUe
BelllecTBa

10

JlabopaTopHasi paboTa
"OueHka AuamMeTpa aroMa
MeTO/IOM PsiZIoB (C
WCII0/Ib30BaHNEM
¢dotorpaduii)”

11

Ypok-ucciefoBaHue
"HabsmoieHue TerjioBoro
pacIIMpeHusi ra3os.
OmbITHI IO 0OHAPYKEHUIO
JIeCTBUSI CUIT
MOJIEKY/ISIPHOTO
MIPUTSDKeHUs "




12

JBI>KeHue yacTull

BelljecTBa. Jquddy3usi.
BpoyHOBCKOe ABWKeHHe

13

Ypok-uccnenoBaHve
"Habmogenue u
00bsicCHeHHEe OPOYHOBCKOTO
ABWwKeHus U auddysun”

14

B3sanmogeiicTBre yacTUl]
BellleCTBa: NPUTSKEHUE U
OTTa/IKUBaHHe

15

ArperaTHble COCTOSTHUS
BeljecTBa. OCOOEHHOCTH
arperaTHbIX COCTOSTHUM
BOJbI

16

MexaHnueckoe JBUKeEHUe.
IlyTs, TpaekTopus,
repemMenieHue

17

PaBHOMeEpHOE 1
HepaBHOMEpPHOe
nBmkeHue. CKOPOCTh

18

HaxosxzeHre ckopocTH,
MyTU U BpEMEHU NIPU
pPaBHOMEpPHOM
NPSIMOJTMHEHOM
JIBYDKEHUU

19

JlaboparopHasi paboTa




"OrnpejenieHre CKOPOCTH
PaBHOMEDPHOTO JBWXeHUs"

20

'paduiku npsiMonrHeHOTO
PaBHOMEPHOT'O JBV)KEHUS

21

Peruienue 3azau o teme
"Pacuet cpesnHeii
CKopocTH"

22

JlabopaTtopHasi paboTa
"OrnpefeneHue cpeHel
CKOPOCTH CKOJTb>KEHUSI
OpyCKa WM 1apyKa 1o
HaKJIOHHOM TUIOCKOCTH"

23

OTHOCUTENBHOCTD
nBrKeHus. CioxkeHue
CKOPOCTeW Mpu
rnapasiie/lbkHOM [IBUKEHUN

24

ITonyueHnue u aHamu3
rpaMKOB 3aBUCHMOCTH
IIyTU U CKOPOCTH
[IBIKEHHUsI OT BpeMeHH!

25

Perienue rpaduueckux
3a/lauy 1o TemMe "MexaHuUKa.
PaBHOMepHOE
NIPSIMOJIMHEHOe
NBIDKeHue"

26

SIBneHue uHepLMU. 3aKOH




HHepUun

27

B3aumogeiicTBUe Ten Kak
MPUYMHA U3MEHEHUS
ckopocTtu. Macca Tesna Kak
Mepa UHePTHOCTH TeJla Mpy
MOCTYTaTe/IbHOM
JIBYDKEHUU

28

Ypok-ucciiefoBaHue
"CpaBHeHMe Macc 1o
B3aUMO/IENCTBUIO Te"

29

ITnoTHOCTH BelljecTBa

30

JlaboparopHasi paboTa
"OripefiesieHye MI0THOCTH
TBEpAOro Tena"

31

Pemienue 3amau o teme
"Macca Tena. ITnoTHOCTB
BelllecTsa"

32

CMecH U CIUIaBbL.
[ToBepxHOCTHas U
JIHelrHad MJIOTHOCTD

33

IMToaroToBka K
KOHTPOJIbHOM paboTe 110
TeMme "®dusrka — Hayka o
TIpupoje.
IIepBoHavanbHbIE
cBefleHusi 00 aTOMHO-




MOJIEKYJIIPHOM CTPOEHHHU
BeljectBa. MexaHuka"

34

KonTpospHast paboTa mo
TeMme "®dusrka — Hayka o
TIpupoe.
[TepBoHavasbHbIE
cBefleHus1 00 aTOMHO-
MOJIeKYJIIPHOM CTPOeHUH
BelllecTBa. MexaHuka"

35

Cuna. fIByieHue TAroTeHUS.
Cuna TsoKecTu

36

V300pakeHre CHUIL.
Pemienue 3amau 1o teme
"OnpepesieHue CAJIbI
TSDKeCTH"

37

Cusia ynpyrocty. 3aKkoH
I'yka

38

Bec tena. 3mepenue cu.
HduHamomeTp

39

Ypok-ucciefoBaHue
"HabrojeHre u3MeHeHUs!
CKOPOCTH TpH
B3aHMO/IeCTBUU Tes"

40

Pemienue 3amau o teme
"Cuna ynipyroctu. Bec
Tesa"




41

JlaboparopHasi paboTa
"OMBITHI,
JEMOHCTpUpYOILIHe
3aBUCUMOCTb PaCTsDKEeHUs
(medopmarin) TIPy>KUHBI
OT MPUJIO’)KEHHOW CUTbI"

42

Cusa TpeHus

43

CrioxeHue CUIL.
PaBHOelicTBYO1IIas cuiia

44

Pemienne 3amau 1o teme
"CokeHue CUl.
PaBHOgelicTBYIOMIAs cua'

45

Pelienue 3azjau no teme
"B3aumopeiicTBHe Tes.
Cusibl B MeXaHUKe"

46

Perienue 3a7jau o teme
"Cuna TpeHus". Ypok-
HCCJIeIOBaHUE T10 TeEMe
"WccnemoBaHue
3aBUCUMOCTH CUJ/IbI TPEHUS
OT TJIOLLAIN
COIIPUKOCHOBEHHUS"

47

JlaboparopHasi paboTa
"OMBITHI,
JeMOHCTPUPYIOLI[e
3aBUCUMOCTb CUJTbI TPEHUS
CKOJIbXKEHUSI OT CUJIBI




JaBJIeHUsI U XapakTepa
COTIPUKACAIOLIUXCST
roBepxHocTei"

Pemienue 3amau 1o teme

48 "B3aumopeiicTBUe Tes.
Cusibl B MexaHUKe"
KontpospHas paboTa mo

49 TeMe "B3aumozericTBue
Ten"

50 [aBnenue TBEPIbIX Tesl
YPOK-3KCIIepUMEHT

51 "Crioco0OnI ompe/ieieHust
JlaB/IeHUsT TBEPAOTO Tesa"
Ypok-uccnefoBanve

52 "3aBUCUMOCTb [laBJIeHUS
rasa oT Temrieparypsl"

=3 [laBneHue XuaKocTen u
ra3oB. 3akoH [lackasns

54 [THeBMaTUueckue
yCTPOUCTBA

55 3aBUCHUMOCTb JTaBJIEHUS
JKUIKOCTH OT TJ1yOUHBI

=6 I'mppocraTrueckui
rapaziokc

57 Ypok-tipoekT "M3yueHue

COOOIIAIOIUXCS COCYIOB"




58

Ypok-KoH(pepeHLMA
"I'uppaBirueckue
MeXaHU3MbI"

59

Vcnosib30BaHye BBICOKUX
[laB/IeHU B COBPeMeHHBIX
TeXHOJIOTUSX

60

Perienue 3azau ro teme
" [laBieHre XUAKOCTH"

61

ATtmocdepa 3emu u
TIPUYUHEI eé
CylLleCTBOBaHUA

62

Ypok-uccnenoBaHye
"[TposiBNeHre AeNCTBUS
atMocdepHoro AaBiaeHus"

63

N3mepenne atMocdepHOro
JnapaeHus. OTMbIT
Toppuuesnu

64

3aBUCUMOCTb
aTMoc¢hepHOro AaBeHUst
OT BBICOTBI HaJ] YDOBHEM
mopsi. [Ipubopsr Asist
H3MepeHUst aTMOC(epHOro
JlaBJIeHUs

65

Bapometp-aHepou.
ATMocdepHoe fiaBrieHre
Ha Pa3/IMUHbBIX BBICOTAX




66

BriTankusaroias cuna.
3akoH Apxumeja

67

Peruienue 3azau ro teme
"3akoH Apxumeza"

68

Ypok-ucciiefoBaHue
"OKcrnepuMeHTanbHOe
oOHapy>KeHHe JeUCTBUS
JKUJIKOCTH Y Ta3a Ha
NIOrpy>kKeHHoe B HUX TeJsio"

69

JlabopaTtopHasi paboTa
"Oripefieniene
BbITa/IKUBAIOLIIel CHJIBI,
JIeMCTBYIOLLeH Ha TeJlo,
TIOrPy’KeHHOe B )KUJKOCTh"

70

ITnaBanue Ten

71

JlaboparopHasi paboTa
"NccnenoBanue
3aBHCUMOCTH Beca Tejia B
BO/Ie OT 00beMa
MOTPY>KeHHOM B >KUKOCTh
YacTu Tena"

72

Bo3sayxoruiaBanue.
I1naBanue cynoB

73

Pemienue 3amau o teme
"3akoH Apxumesa.
YcnoBus naBanus Ten'




74

Pemienue 3azmau o teme
" IlelicTBHE XXUJKOCTH U
rasa Ha [Orpy>keHHoe B
HUX Teso"

75

YPOK-IpoexT
"KoHcTpyupoBaHue
apeoMeTpa WU JIOLKU U
onpezeneHue
IPy30I04bEMHOCTH"

76

IToaroroBka K
KOHTPOJIbHOM paboTe 110
TeMe "/laBieHre TBepbIX
TeJl, )KUJKOCTel 1 ra3oB"

77

KontpospHas paboTa mo
TeMe "/laBjieHre TBepbIX
TeJl, )KUJKOCTel U ra3oB"

78

MexaHnueckasi paboTa

79

Mo1HOoCTh

80

Perienvie 3aziau Ha
oripeziesieHre pabOThI U
MOIIIHOCTH

81

PaboTa Cu/ibl TSKECTH U
CWJIBI TPEHUS

82

Pemenue 3amau 1o teme
"PaboTa CHJIbI TSDKECTH U
CWJIbI TpeHus"




83

Ypok-uccnesoBaHue
"PacuéTt MoI1IHOCTH,
pasBUBaeMoM MpH NoAbEMe
110 jiecTHuLle"

84

[IpocThie MexaHU3MBbI

85

MowmeHnT cusnsbl. I1paBuno
MOMEHTOB

86

JlabopaTtopHasi paboTa
"N3yyeHue npasuia
pbluara Jijist IOIBWKHOTO U
HETIOIBIKHOTO O/I0KOB"

87

"3on0T0e€ npaBuI0"
MeXaHUKU

88

YPpOK-TIpOeKT
"[IpoekTrpoBaHue
TI0JIUCIIACTOB C 3a/laHHbIMU
rnapaMmerpamu’

89

Ypok-koHbepeHLus
"IIpocTbie MeXaHW3MEI B
ObITY, TEXHUKE, )KUBbIX
opraHusMax"

90

KosdduimeHT rnosesHoro
JeNCTBUS POCTHIX
MeXaHU3MOB

91

JlabopaTopHasi paboTa
"Onpepenenue KIT/T




TIO/IBMKHOT'O U
HETIOZIBIKHOTO O/I0KOB"

92

MexaHunyeckast SHeprus.
Kunetnueckas u
TOTeHLalbHast SHeprust

93

3aKOH COXpaHeHus
MeXaHWYeCKOU SHepruv

94

Y PpOK-3KCIIepuMeHT
"JKCcriepuMeHTaIbHOe
onpejie/ieHue U3MEeHeHUsI
KUHEeTUYeCKOU U
MOTeHLMa/IbHOY SHeprun
TPU CKaTbIBAHWU TeJjia Mo
HaKJIOHHOM TUIOCKOCTH"

95

IToaroroBka K
KOHTPOJ/IbHOM paboTe 110
Teme "PaboTa U MOIIIHOCTE.
JHeprus"

96

KonTtponbHast pabora o
Teme "PaboTa 1 MOIIHOCTb.
OHeprus"

97

PaboTa ¢ TekcTaMu 1o
TeMe "MexaHuuyeckoe
IBWKeHue"

98

PaboTa c TekcTamu 1o
teme "CTpoeHue




BelllecTsa"

Pabora ¢ TekcTamu 1o

99 n " 1
TeMe "CuJIbl B TIpUpOJe
PaboTa c TekcTaMu 1o

100 TeMe "/laBieHre TBEPBIX 1
TeJl, )KUJKOCTeU U ra3oB"

101 Pa60T"a C TeKCTF':I‘MI/I 1o 1
TeMe "DHeprus
PaboTa c TekcTamu 1o

102 Teme "IIpocThie 1
MeXaHU3MbI"

OBILIEE KOJIMYECTBO
102 23

YACOB IIO ITPOI'PAMME




8 KV/IACC

N Ko/inuecTBo yacos J/IeKTPOHHbIE
° Jara nH¢poBbIe
n/ | Tema ypoka KoHTpo/IbHBIE IIpaKkTHUYecKue
Bcero HU3y4eHus oOpa3oBaTe/bHbIE
n padoThI padoThI
pecypchl
OcCHOBHBIe T10J/I0KeHUsT
1 MOJIEKY/IIPHO-KWUHETUUECKOH
TEOPUU U UX OIbITHbIE 1
TIO/ITBEPIKIeHUS]
) Macca u pasmep aTOMOB U
MOJIeKYJI 1
Mogenu TBepAOro, )XUAKOro 1
3 ra3000pa3HOro COCTOSTHUI 1
BelllecTBa
Ypok-KoHbepeHIus
4 "Kpucrannuueckre U aMopQHbIe
tena. ['paden. [Tonyuenue L
HWCKYCCTBEHHBIX a/IMa30B"
c CmauriBaHMe M KaluUISIPHOCTb.
IToBepXHOCTHOE HaTsKEeHUe 1
6 TeruioBoe paciuvpeHue u
oKaTtue 1
7 TennoBoe BMXKeHME.
TemriepaTtypa 1
8 TeMriepaTypHble IIKabl 1




BHyTpeHHsIs1 SHeprus u
CIIOCOOBI eé U3MeHeHUs

10

Buppl Terionepesauu

11

Ypok-KoHbepeHIus
"Hcnonb30BaHue TEIIOBBIX
CBOWCTB BeIL[eCTB U MaTepPHUajioB
B Ile/IsiX SHeprocoepe>keHus "

12

KonmnuecTBO TemmoThI.
Y nenbHasi TeIVIOEMKOCTb

13

Ypok-uccnenosanue "lIpoBepka
TUNOTe3bl JIMHEeHHOU
3aBUCUMOCTH [JJIMHBI CTOIOMKA
JKUJKOCTH B TEPMOMETPUUECKOM
TPyOKe OT TemriepaTyphl"

14

YpaBHeHHe TeryioBoro banaHca.
TernyiooOMeH U TeryioBoe
paBHOBecHe. 3akoH HbioToHa—
Puxmana

15

JlaboparopHasi pabota
"UccnenoBanue siBleHUs
TeryioobMeHa MpU CMeIlBaHUU
X0JIOAHOW U ropsiueit Bozbl"

16

Peluienue 3azau 1o teme
"TeruiooOMeH U TerioBoe
paBHOBecHe"

17

JlabopatopHasi paboTa




"OnpepesieHne KOIMYeCTBa
TeI/I0ThI, TIOJIy4eHHOT'0 BOJIOM
1py TeryioobMeHe C HarpeTbiM
MeTauTnyeCKUM LWIUHAPOM"

18

[InaBneHue u oTBep/eBaHue
KPUCTa/I/TMYEeCKUX BeLeCTB.
Y nenbHas Teriora IJ1aB/J1eHus

19

Pemmenne 3amau o teme
"[lnaBneHuve 1 OTBepJeBaHue
KpUCTa/UIM4YeCcKux Ten"”

20

JlaboparopHast pabota
"Onpegenenue yJenbHOU
TerJIoThI TJIaBJIeHus ba"

21

Ypok-uccienoBanue
"CpaBHeHue TIpoLecCoB
T/1aB/IeHUS] KPUCTa/UTMUeCKUX
Tes U pa3MsAryeHus Npu
HarpeBaHUU aMOpP(HBIX Ten"

22

[Tapoo6pa3oBaHue u
KOH/leHcauusi. VicriapeHue

23

Kunenwue. Y enbHas TemnaoTa
rapoobpa3oBaHusi. 3aBUCHMOCTD
TeMrnepaTypbl KUTIEHUS OT
aTMoc¢hepHOro AaBeHUst

24

Peluienue 3azau o teme
"Tlapoobpa3oBaHue U KureHue"




25

YPpoK-HCciejoBaHNe
"OOBsICHEHHE 3aBUCIMOCTU
TeMIIepaTypbl KUTIEHUS OT
JaBjieHus"

26

HacebimieHHbid 1
HeHaCbIIeHHbIN Map.
BnaxxHocts Bo3yxa

27

BnaxxHocTts Bo3yxa U eé
usmepenue. JlaboparopHas
pabora "OrnpegeneHve
OTHOCHUTEJIbHOW BJIaYKHOCTH
BO34yxa"

0.5

28

Pemmenne 3amau o teme
"Bnaxnocts"

29

Pemenwie 3amau v aHanus
CUTYyaL1H, CBSI3aHHBIX C
sSIBJIEHUSIMU MCIIapeHust U
KOH/IeHcaluy

30

SHEPFI/IH TOIJINBA. Y,qeanaﬂ
TEeIlVIOTa CrOpaHHsA

31

[TpuHLMIIBI pabOTHI TETIIOBBIX
JBUTaTenen

32

[TapoBasi TypOuHa. JlBuraresnnb
BHYTpPEHHer0 CropaHusi

33

KII/I TeryioBoro Apuraresis

34

Peiienue 3azau o teme "KII/]




TeruioBoro Asuraress"”

35

Ypok-koH¢epeHLus "TerioBble
JIBUraTe/Iv U 3aljuTa
OKpY’Karollei cpefibl”

36

TeryioBbIe TMOTEPHU B TEIVIOCETAX

37

3aKOH COXpaHEeHUs U
TIpeBpalljeHusl SHePryu B
MeXaHUYeCKHUX U TeIIOBbIX
rporieccax

38

[ToAroToBKa K KOHTPOIBHOM
pabote 1o Teme "TerioBbie
siB/ieHus1. MI3meHeHne
arperaTHbIX COCTOSTHUM
BeljecTBa"

39

KoHTpoJsbHast paboTa 1o Teme
"TenuioBele sB/I€HNS.
V3MeHeHe arperaTHbIX
COCTOSIHUM BelllecTBa"

40

OnekTpu3anus Tes. [IBa posa
3aps0B

41

YPpok-ucciefoBaHue
"WccnemoBaHue crioco6oB
pa3/IMYHbIX BeLeCTB
Ha3J1eKTPU30BbIBATHCH"

42

B3aumogeicTBue 3apsykeHHbIX
Tes1. 3aKoH KyJsioHa




43

OneKTprUUecKoe rore.
HarpskéHHOCTB
3JIeKTPUYECKOro IOJIs.
[TpyHLMI Cyniepno3uLvn
3/71eKTPUUeCKUX Tosel

44

HocuTenu anekTpuyeckux
3apsJi0B. J/ieMeHTapHbIN 3apsif.
CtpoeHue aToma

45

3aKOH COXpaHeHUst
3JIEKTPAYECKOro 3apsja

46

[TpoBOAHUKY, U3NEKTPUKU U
TOJIyIPOBO/IHVKU

47

Ypok-KoHbepeHIus
"DnekTpu3auys B
TOBCeIHEBHOM YKU3HU"

48

Pemienue 3amau mo TeMe "3aKoH
COXpaHeHUs1 37IeKTPUUeCcKoro
3apsiga”

49

OneKTpUUeCcKri TOK.
VIcTOUHMKY 3/1eKTPUUeCKOT0
TOKa

50

Ypok-uccnenosaxve
"UccnenoBanue nencTBus
3/1eKTPUUeCKOro I10/151 Ha
TPOBOJHUKU U IUDJIEKTPUKU"

51

OneKTpUuecKuil TOK B MeTasliax




52

ONeKTpuuecKrid TOK B
JKAJKOCTSIX Y ra3ax

53

DJIeKTpUyeckas Lierb

54

Cwua Toka. AmriepmeTp

55

O/eKTpruUecKoe HarpspKeHUe.
BonbsT™meTp

56

JlaboparopHas pabota "C6opka
Y UCTILITAaHUE 37IEKTPUUECKOU
LIeTIX TIOCTOSIHHOI'O TOKa"

57

3aBUCHMOCTb CUJIbI TOKA OT
HarpsbkeHus. 3akoH OMa 1
ydJacTKa Lienu

58

JlabopatopHasi paboTa
"ccnenoBaHrie 3aBUCUMOCTHA
CHUJIbI TOKQ, TIPOTEKAIOI[ero
yepe3 pesrcTop, OT HaMpsDKeHUs!
Ha pe3uCTope U COTPOTUBJIEHUS
pe3ucropa"

59

DJIeKTpUYecKoe
COIpOTHUBJIeHHE. Y le/IbHOe
COINPOTHUBJ/IEHUE

60

JlaboparopHast pabota
"OnpepesieHue yienbHOT0
COTIPOTHBJ/IEHUS IPOBOHMKA'

61

Peltienure 3aziau 1o teme
"DIeKTpryeckKoe




COIpOTHUBJIeHKE. Y le/IbHOe
CONpOTHUB/IEHKE"

62

Pemienne 3amau o Teme "3akoH
Oma"

63

ITocnemoBarenbHOE U
rapa’sijie/iHOe CoeIMHeHNsI
TPOBO/IHUKOB

64

JlabopatopHasi paboTa
"ITpoBepKa npaBusia C/I0KEHUST
HarpsbKeHuH TIpu
110C/Ie[l0BaTe/IbHOM COe/IMHeHUN
JIBYX pe3ucTopos"

65

Peitienure 3aziau o teme
"ITocnegoBaTe/ibHOE U
rapasie/ibHOe COeJMHeHUs
MPOBOJHUKOB"

66

JlaboparopHasi pabota
"ITpoBepka npaBusa [jisi CAJbI
TOKa IpM MnapasiiesbHOM
COeIMHEHUU Pe3UCTOPOB"

67

Perienue 3a4a4 Ha [IpUMEHEHHE
3akoHa Oma AJ11 pa3/IN4YHOI'O
coeqrHeHW IMTPOBOJHHKOB

68

3/[1C v BHyTpeHHee
COIPOTHBJIEHME UCTOYHHKA
TOKa. 3aKoH OMa /7151 TOJTHOM




L[eTTH

69

Pewenue 3azau o teme "3/1C,
BHYTpPEHHee CONPOTUB/IEHUE
HWCTOYHHKA TOKAa. 3akoH OMa
JLIs1 TIOJIHOM 1jerun”

70

JlabopatopHasi paboTa
"Onpegenenue 31C u
BHYTPEHHET0 CONPOTUBJIEHUS
HUCTOYHMKA TOKa"

71

[MpaBuia Kupxroga

72

JlaboparopHast pabota
"ITpoBepka npaBun Kupxrodga"

73

Ypok-uccnegosanve "M3yyenue
BOJIbT-aMIIePHBIX
XapaKTepUCTUK HeJIMHeNHbIX
3/1eMeHTOB"

74

PaboTa 3/1eKTpHUecKoro Toka.
MOILIHOCTB 3/71eKTPUYeCKOro
TOKa

75

JlabopatopHasi paboTa
"Omnpegenenyie paboTel U
MOIL[HOCTH 3/IEKTPHUECKOTO
TOKa"

76

3akoH [Ixoysia-JIeHna.
[ToTpebuTent 3/1eKTpUIecKoro
ToKa. KopoTkoe 3aMbIKaHue




77

Ypok-KoH(pepeHLMA
"OOBsicHeHHe U TIPUHLIUTT
JleMCTBUS JOMALHUX
3/1IeKTpOHAarpeBaTe/IbHbIX
ripubopoB"

78

[ToAroTOBKa K KOHTPOILHOM
pabore o Teme
"DneKTpruueckue 3apsibl.
3apsbKeHHbIe Tejla U UX
B3auMoiercTBUS. [ToCTOSTHHBIN
3/1eKTPUYeCKUM TOK"

79

KoHTpospHas paboTta 1o Teme
"DneKTpruueckue 3apsibl.
3apspKeHHbIe Tesa U UX
B3auMoiercTBUS. [ToCTOSTHHBIN
3/1eKTPUYeCKUM TOK"

80

INTocTosTHHBIE MAarHUTHI.
MarsuTHoe 110/1e 3eM/I1 U ero
3HaueHue /151 KU3HU Ha 3emiie

81

Ypok-uccienosanue "3yueHue
MarHMTHOTO MOJISI HOCTOSTHHBIX
MarHUTOB TIPU UX 00BeTUHEHUN
Y paszenenuu. Busyanusaius
M10J1s1 TIOCTOSIHHBIX MarHUTOB"

82

OnewIT Jpcrefa. MarHutHoe
T10J1e 3/1IeKTPUYEeCKOro TOKa

83

OnbiT AMmiepa. MarHurtHoe




I1oJjie KaTyIIKKU C TOKOM.
HpI/IMEHEHI/Ie 3JIEKTPOMAlrHUTOB
B TeXHUKe

84

Cusia Amriepa U oripefiesieHHe eé
HarpaBJIeHusT

85

Pemenwne 3anau o teme "Cuna
AmMriepa v onpejieneHue eé
HarpasjeHus"

86

DJIEKTPO/IBUTaTeJIb
MOCTOSIHHOTO TOKa.
Wcnonb3oBanHue
37eKTpPOJBUTraTe el B
TeXHUYEeCKUX YCTPOUCTBAX U Ha
TpaHCIiopTe

87

JlabopatopHasi paboTa
"3yueHue [1eliCTBUS
MarHUTHOTO TIOJ/ISI Ha TIPOBOZHUK
C TOKOM"

88

Ypok-KoH(pepeHLMA
"[TpakTHUeCcKOe MpUMeHeHHe
3/71eKTpoJBUraTenein”

89

JIabopaTopHas pabota
"KOHCTpyupOBaHUe U U3yueHue
paboThl 3/eKTpoABUTaTe IS

90

JlabopatopHasi paboTa
"N3mepenue KIII
371eKTPOJBUTaTeTbHOU




yCTaHOBKH"

91

OnbiTel @apazies. 3akKoH
3/IEKTPOMarHUTHOM UHAYKLINU.
IIpaBuso JleHua

92

YPpok-ucciefoBaHue
"NccnenoBaHve W3MeHeHUH
3HaueHWs U HarpaB/ieHUs
WHYKLMOHHOI'O TOKA"

93

Pemienue 3amau mo TeMe "3aKoH
371eKTPOMarHUTHON UHAYKLUH.
ITpaBuno Jlenia"

94

OnekTporeHepaTop. Criocobbl
T0JIy4eHusl 31eKTPOSHePTryur

95

Ypok-KoH(epeHLus
"DeKTPOCTaHLIUMU Ha
B0O300HOB/ISIEMBIX UCTOYHUKA
sHepruu. [Ipo6eMbl 3KOJIOTHH.
TornmMBHbIE 37IeMeHTHI U
3/1eKTpOoMOOMIN"

96

[ToaroToBKa K KOHTPOIBHOU
paboTe 1o Teme
"O/IeKTpOMarH1uTHbIE SIB/I€HUSA"

97

KouTposbHast pabota
"O/IeKTpOMarH1uTHbIE SIB/I€HUS"

98

PaboTa ¢ TekcTamu 1o Teme
"TersioBole AB/IeHUA"




Pabora ¢ TeKkcTamMu 10 TeMe
"DneKTpruueckue 3apsibl.

99 1
3apsbKeHHbIe Tejla U UxX
B3auMo/leicTBHe"

PaboTa ¢ TekcTamu 1o Teme

100 | "TIOCTOSIHHBIN 37€KTPUYECKUI 1
TOK"

101 '1'3a60Ta C TeKCTaMHU no"Teme 1

MarHuTHbIe SABJ/IeHUS

102 Pabora ¢ TekcTamu o Teme )

"OneKTpoMarHuTHast UHAYKLuUs"
OBIIEE KOJIMYECTBO YACOB
102 22.5

[10 ITIPOI'PAMME




9 KV/IACC

Ne
n/
I

Tema ypoka

KonuyecTBO 4acoB

Bcero

KonTpo/ibHbIe
padoThI

IIpakTHuyeckue
padoThI

Jara
U3yUyeHus

J/IeKTPOHHbIE
nu¢poBbIe
o0pa3oBare/ibHbIE

pecypchbl

MexaHHUeCKOoe JBIKEHHE.
MarepuanbHas TOUKa.
CriocobbI onMcaHus
MEXaHHUUECKOTO [BIDKEHHUS

Cucrema orcuera.
OTHOCUTENBLHOCTD
MeXaHUUeCKOTO JIBUKeHUs

BekTopHble Be/IMYHHBI,
orepaly C BeKTOpamy,
TIPOEKL[MU BEKTOPOB

Paguyc-BekTop
MaTepuasbHOW TOUKH,
repeMeleHre Ha
TIJIOCKOCTH

PaBHOMEpHOE
MIPSIMOJIMHEHOE IBU)KeHUe

Peruienue 3azau ro teme
"PaBHOMepHOe
MIPSIMOJIMHEHOe
JIBIDKeHue"




HepaBHomepHOe
MPSIMOJIMHEHOe
nBwkeHve. CpeHss U
MTHOBEHHasi CKOPOCTh Tefla
IIpY HePaBHOMEPHOM
JBYKEHUU

JlabopaTopHasi paboTa
"OrnpegeneHue cpeHel
CKOPOCTHU CKOJIb)KEHUSI
OpycKa Wi IBWKeHust
1IapyKa 1o HaK/IOHHOMU
IIJIOCKOCTH"

PaBHOyCKOpeHHOe
MIPSIMOJIMHEHOe
IBWKeHue. Y CKOpeHue

10

CkopocCTb
PaBHOYCKOPEHHOT0
MPSIMOJIMHENHOT O
ABwkenust. ['papuk
CKOPOCTH

11

Perienue 3azau ro teme
"CKOpOCTb
PaBHOYCKOPEHHOI'0
MIPSIMOJIMHENHOT O
JBUKeHUs"

12

[Tepemertienue ripu
PaBHOYCKODEHHOM




NPSIMOJTMHEHOM
[ BYDKEHUN

13

JlabopaTopHasi paboTa
"OrnpejenieHle yCKOpeHUst
TeJa Mpu
PaBHOYCKOPEHHOM

[ BYDKEHUU T10 HAaKJIOHHOM
IIJIOCKOCTH"

14

Pemienue 3amau 1o Teme
"[lepemerrieHue npu
PaBHOYCKOPEHHOM
MIPSIMOJIMHEMHOM
OBWKEeHUH"

15

JlabopaTopHasi paboTa
"UccnenoBanuve
3aBUCUMOCTH Iy TH OT
BpeMeHH TIpU
PaBHOYCKOPEHHOM
NBWKeHUM 0e3 HauabHOU
cKopocTu"

16

I'paduueckas
VHTeprpeTaLys
YCKOp€eHUs1, CKOPOCTH,
MPOUIEHHOT 0 MyTHU U
repeMeLLeHus /s
MIPSIMOJIMHENHOT O
JIBYDKEeHUsT




17

Perienue 3azjau no teme
"I'paduueckas
VHTepIipeTaLys
YCKOpEeHUsI, CKOPOCTH,
TIPOM/IEHHOTO TTyTH U
riepeMeIteHust /st
TIPSIMOTUHEMHOTO
JIBYDKeHUS"

18

YckopeH#e CBOOOZHOTO
niafieHust. OnibiThl [anumes

19

Peruienue 3azau ro teme
"YckopeHue CBOOOJHOTO
nazgeHus "

20

[BrKeHue Tena,
OpOIIIEHHOTO TI0/] YTJIOM K
TOPU30HTY

21

Pemienne 3amau 1o Teme

" [IBUyKeHUe Tesa,
OpOIIIEHHOTO TI0/] YTJIOM K
TOPU30HTY"

22

JlaboparopHasi paboTa
"ccnenoBanue OBUKEHUST
Tesa, OPOIIeHHOTO MO/
YIJIOM K TOPU30HTY"

23

Perienue 3a7jau no teme
" [IBUKeHue T0[
JIleMICTBUEM YCKODEeHHsI




cBoboAHOTO TIafieHus "

24

[IBv>KeHMe 110 OKPY>KHOCTH

25

JIuHeliHas U yryioBast
CKOpOCTb, TIePUOZ, U
yacrora

26

CKOpOCTb U yCKOpeHue
TIPU IBWJKEHUH 110
OKPY’>KHOCTH

27

PeltieHue 3a7jau o teme
" [IBY>KeHue 1o
OKpYy>XHOCTH"

28

Ypok-KoH(pepeHLMA
"PacriosHaBaHue u
NpUOJIMKEHHOE OMMCaHe
pa3/IMYHbIX BUJIOB
MeXaHU4eCKoro
IBVKeHus"

29

IMToaroToBka K
KOHTPOJIbHOM paboTe 110
Teme "MexaHHUUecKoe
JBIDKEHHe U CTIOCOObI ero
ornucanus"

30

KontpospHast paboTa mo
Teme "MexaHuUueckoe
JIBIDKEHHE U CIIOCOOBI ero
ornucanus"




31

[TepBoIii 3akoH HeloTOHA.
BekTop cubl

32

Bropou 3akoH HeroToHa.
PaBHOelicTBYO1LIas CUia

33

Tpetnii 3akoH HeroTOHa.
Cyrneprio3uns CuiI

34

Cwua yripyroctu. 3akoH
I'yka

35

PeltieHue 3a7jau o teme
"Cwuna ynpyroctu"

36

JlabopaTopHasi paboTa
"MccnemoBaHue
3aBUCUMOCTH CUJIBI
yTIPYT'OCTH, BO3HUKAIOIIIel
B TIPY’KHHE, OT CTeTleH!
nedopmaluu py>KUHbI"

37

Cuia TpeHus.
KoadduimeHT TpeHus

38

JlabopaTtopHasi paboTa
"OnpepeneHue

K03 duieHTa TpeHUst
CKOJIb)XeHus"

39

JlabopaTopHasi paboTa
"UccnenoBanuve
3aBUCUMOCTH CUJIbI TPEHUS
CKOJIb)KEHHSsI OT CHJIbI




HOPMaJIbHOT0 JaBJieHus"

40

[Br>KeHue Tes 1o
OKPY’KHOCTH T10[]
JeMCTBUEM HeCKOJIbKHX
cuin

41

3akoH bepnysu u
MoABEMHAsA CU/Ia Kpbliia

42

Ypok-KoHbepeHLs
"CoBpeMeHHbIe
JieTaTe/ibHbIe arnaparsl,
CyJia Ha OJBOJHBIX
KPbL/IbsIX, aHTUKPBLIO Ha
CKOPOCTHBIX aBTOMOOHJISIX.
[BrKeHue roesza Ha
MarHuMTHOU MOAYyILIKe"

43

Cua TsDKeCcTH U 3aKOH
BCEMUPHOI'0 TATOTEHUS

44

[Br>KeHue Tes1 BOKPYr
I'PaBUTALJMOHHOIO LIeHTpa.
ITepBas kKocMuUuecKas
CKOPOCTb

45

HeBecomocTts U
rieperpy3Ku

46

PaBHOBecue MaTepuabHOM
TOUKUA. AOCOJIFOTHO
TBEpoe TeJio




47

MowmenTt cusnel. [IpaBuno
MOMEHTOB

48

Ypok-ucciefoBaHue
"OnpepesieHue LeHTpa
TSDKeCTU pas/IMyHbIX Tesr"

49

Vmnynec Tena. Vi3smeHeHue
UMITy/1bCa. IMIy/1bC CUJIBL.
Ynpyroe u Heyrpyroe
B3aMMO/IENCTBUE

50

3aKOHbI U3MEHEeHUS U
COXpaHeHusl UMITyJ/IbCa

51

PeakTuBHOE JABIDKeHHe

52

Pemnienue 3amau 1o teme
"3aKOH coXpaHeHUsT
“MIyJbca. PeakTuBHOR
JIBIDKeHue"

53

MexaHnuueckasi pabota u
MOIITHOCTb

54

PaboTa cubl TSKECTH,
CHJIbI YTIIPYTOCTH W CHJIBI
TPEHUsI

55

JlaboparopHast paboTa
"OmnpezeneHrie paboThI
CHWJIbI TPEHUS TIPH
PaBHOMEPHOM JIBH)KEHUU
Tesia M0 FrOPHU30HTATbHON




IOBepXHOCTH"

56

CBsi3b 3HEprur v paboThI

57

JlabopatopHasi paboTa
"OrnpegeneHve paboTbl
CHWIBI YIIPYTOCTH TIPH
rnoaséme rpysa c
WCII0/Tb30BaHUEM
HEIO/IBFYKHOTO U
MO/IB)KHOT'O 0JI0KOB"

58

[ToreHLManbHas 3Heprus

59

KuneTtnueckas sHeprus.
TeopemMa 0 KMHETHYECKOU
SHepruv

60

3aKOH U3MeHeHUs U
COXpaHeHus
MexaHWUeCKOM SHepruu

61

Pemienue 3amau o teme
"3aKOHbI U3MEeHeHUs U
COXpaHeHusl
MeXxaHW4YecKou sHeprun”

62

IMToaroToBka K
KOHTPOJIbHOM paboTe 110
TeMe "B3aumogeiicTBue
Tes1. 3aKOHbI COXpaHeHus'

63

KonTpospHast paboTa mo
teMe "B3aumozericTBue




Tes1. 3aKOHbI COXpaHeHus"

64

KosnebaTenbHoe ABKeHUe.

OcHOBHBIE
XapaKTePUCTUKU
KosiebaHMii: TIeprof,
YacToTa, aMIUIUTY/ia

65

MaremMaTruuyeckuii u
TIPY>KUHHbBINA MasiTHUKH.
JlabopaTopHasi paboTa
"UccnenoBanuve
3aBHCUMOCTH Tepuo/ia
KosiebaHMI Tpy3a Ha HUTH
OT J/IUHBI HUTH"

0.5

66

JlabopaTopHasi paboTa
"UccnenoBanuve
3aBUCUMOCTH TIepUo/a
KosiebaHWi TIPY>KUHHOT'O
MasiTHUKA OT MaccChl rpysa"

67

I"apmonnyeckue
KojiebaHust

68

JlaboparopHasi paboTa
"M3MepeHune yCKOpeHus
CcBOOOIHOTO MajeHus"

69

3aTyxatoiye KonebaHusl.
BreiHyXeHHbIe
KosiebaHus1. Pe3oHaHC




70

[IpeBpaluenuie sHepruu
rpu KosiebaTesbHOM
[ BUKEHUU

71

YPpok-uccnefosatve
"[IpoBepka He3aBUCUMOCTU
repuoza KosiebaHuii rpys3a,
T10/IBELLIEHHOr0 K JIeHTe, OT
Macchl rpysa"

72

MexaHryecKue BOJIHBI:
MIPOJ0JIbHBIE U
roriepeyHble

73

CBoliCTBa MeXaHUUECKUX
BOJIH. [I/1MHa BOJIHBI U
CKOpOCTE eé
pacnpocTpaHeHust

74

Ypok-uccienoBaHue
"Habmoaexue
uHTepdepeHIur U
JU(pakKL1 BOJH Ha
TOBEPXHOCTH BOABI"

75

Ypok-KoHbepeHIus
"MexaHu4ecKue BOJIHBI B
TBEPJIOM TeJie.
CelicMruecKye BOIHBI"

76

3ByK. PacripocTpanenvie u
OTpakeHue 3ByKa




77

Perienue 3azjau no teme
”3ByK"

78

Ypok-ucciefoBaHue
"DKCIlepuMeHTanbHoe
ornpe/esieHre rpaHul]
YaCTOThI CJIBIIUMBIX
3BYKOBBIX KOsie6aHui"

79

I'poMKOCTB 3ByKa U BbICOTA
TOHA. AKyCTHUeCKUU
pe3oHaHC.

80

Ypok-uccienoBaHue
"Habmomenue u
00BsiCHeHHEe
aKyCTHUUYeCKOro pe3oHaHca"

81

VH}pa3ByK U yn1bTpa3ByK.
Kondepenius
"Ucnonb3oBaHue
y/IbTpa3ByKa B
COBpPEMEeHHbBIX
TeXHOJIOTUSIX "

82

DJIEKTPOMarHUTHOE TI0J1e U
3/1eKTPOMarHUTHbIE BOJIHBI

83

CsolicTBa
3/IEKTPOMAarHUTHBIX BOJTH

84

Ypok-koHbepeHLus
"[lkana
3JIeKTPOMAarHUTHBIX BOJIH.




Hcnonb3oBaHue
3/1eKTPOMAarHUTHBIX BOJIH
JI7ISI COTOBOM CBSI3U.
Pagvonokanus.
Kocmuueckas cBsi3b "

85

Pelienvie 3aziau Ha
orpefiejieHVe YaCTOThI U
JTUHBI 37IEKTPOMAarHATHOM
BOJIHBI

86

OJIeKTPOMarHUuTHast
nipupozia ceeta. CKOpOCTh
cBeTa

87

BosHOBLIe cBoOiCTBA CBeTa:
VHTepdepeHLUs U

audpakiys

88

JlyyeBast Mo/iesib CBeTa U
reomMeTpyUuecKasi OITHKa.
WctouHuky cBeta

89

[TpsiMonuHeHOe
pacrpocTpaHeHUe CBeTa.
3atmenus CosHua v JIyHbl

90

3aKOH OTpa)keHUsl CBeTa.
ITnockoe 3epkano

91

ITocTtpoenue
1300pa’keHUH,
c(hOpMUPOBaHHbBIX




3€pKajioM

92

ITpenomnenue cBera.
3aKOH IIpe/IOMJ/IeHUs CBeTa.
[TonHOe oTpakeHue cBeTa.

93

JlabopaTtopHasi paboTa
"UccnenoBanuve
3aBMCUMOCTH yIJIa
TpesIoOMJIeHHUsI OT yr/a
TaJieHusi CBeTOBOrO Jiyua
Ha TpaHuIle «BO3JyX-
CTeK/I0»"

94

Ypok-ucciiefoBaHue
"AHanmu3 ¥ 00bsCHEeHHEe
ONTHUYECKOro MUpaka"

95

Ypok-KoHbepeHLs

"M cronb30BaHue MOIHOTO
BHYTPEHHET0 OTPa’KeHUS:
CBETOBO/IbI,
ONTHUKOBOJ/JIOKOHHAS CBS3L"

96

JIun3a, X0/ nyueil B IMH3e

97

dopMysia TOHKOM JIUH3BI

98

JIabopaTopHasi paboTa
"OrnpeneneHue (HOKyCHOTO
PaCCTOSIHUSL ¥ OTITHYECKO
CWJIbI cOOMparoLLeit
JIUH3bI"




99

[MonyueHue n3obpaxkeHUH
C MOMOLLBI0 cobuparoLLeit
M pacceuBaroleil JIMH3

100

Ypok-koH(epeHLus
"[1puHLMI AerCTBUS
OTITHUYECKUX TTPUOOPOB
(MHMKpOCKOT, TeecKorl,
¢dboToanmnapar)"

101

I'na3 kak onrtuveckas
cucreMa. bii3opykocTs U
JaTbHO30PKOCTh

102

PasnoxxeHue 6e10ro ceera
B CI1eKTp. OIBbITEI
HrrotoHa. CrioykeHue
CTeKTPa/IbHBIX 1[BETOB.
ducniepcus ceeta

103

YPOK-TIpakTUKyM
"HabrogeHue u
00BbsICHEHHE OTIBITOB T10
pasJioykeHuro 6eoro ceera
B criekTp. [lonyuenue
Genoro 1Beta npu
C/I0’KeHUH LIBEeTOB"

104

OnbiTel Pe3epdopaa u
TIaHeTapHasi MO/ie/b
aToma

105

IToctynatel bopa. Mopens




aroma bopa. Ucniyckanue u
TIOTJIOLeHHe CBeTa
aTOMOM.

106

KBautswl. JIunetuaTeie
CITeKTPbI

107

Y POK-TIpakTUKyM
"Hab/roieHue CIIONIHBIX
Y JIMHeMYaThIX CIIeKTPOB
W3/Ty4YeHusl U UCITyCKaHusT'

A\l

108

PafnoakTvBHOCTS.
Anbda-, 6eTa- 1 raMMa-
W3/Ty4YeHUst

109

CTpoeHre aTOMHOTO sifipa.
HykmoHHast Mozesnb
aTOMHOTO siipa

110

PagroakTHBHBIE
ripeBpatLeHusi. V130Torbl

111

[Mepuop monypacrnazga

112

Ypok-koHbepeHLys
"IleiicTBHE
paJo0aKTUBHBIX
W3/TyyeHU! Ha )KUBbIe
OpraHusMbl. 3aIura oT
Pa/IM0aKTHBHOTO
u3nyyeHus"

113

SAnepHble peakLyu.




3aKOHbI COXpaHeHHsI
3aps1J0BOr0 ¥ MacCOBOTO
yucen

114

OHeprusi CBsI3U aTOMHBIX
sanep. CBs3b MacChbl U
SHepruu

115

Perienue 3azau ro teme
"SnepHble peakLuu.
OHeprus CBs3u"

116

Peakiun cuHTe3a M
neneHus sifep. VICTOUHUKH
sHepruu CoJiHLIa U 3BE3]

117

Ypok-KoHbepeHIs

" mepHasi sHepreTUKa.
OKkosiornueckre pobIeMsl
siIepHOM SHepreTUKy"

118

IToaroToBka K
KOHTPOJ/IbHOM paboTe 110
TeMe "KonebaHus u
BOJIHBI. CBEeTOBLIE U
KBaHTOBEIE SIBJIEHUS"

119

KoHTpospHast paboTa 1o
TeMe "KonebaHus u
BOJIHbI. CBETOBBIE U
KBAHTOBBIE SIB/IeHUS"

120

Pelienne pacyeTHbIX MO
Teme "MexaHuyeckoe




IBWKeHue"

121

Peluienne pacueTHbIX U
KaueCTBEHHBIX 33/1a4 110
TeMe "B3aumogpeiicTBue
Ten"

122

Pelienne pacyeTHbIX U
KaueCTBeHHbIX 3a/au 110
TeMe "3aKOHbI COXpPaHeHUs
SHepruy U UMIysbca"

123

JlabopaTopHbie paboTkI 11O
TeMe "MexaHuyeckoe
JiBUKeHue"

124

JlabopaTopHble pabOTHI T10
TeMe "B3aumogeiicTBue

n

TeJl

125

JlabopaTopHble pabOTHI T10
Teme "IIpocToie
MeXaHU3MbI"

126

PelieHne pacueTHbIX U
KaueCTBEHHBIX 3a/iay 110
TeMe "TernoBele
nporieccor”

127

PertieHvie pacueTHbIX U
KaueCTBeHHBIX 3a7jau 1o
TeMe "BJjia)kHOCTB"

128

Peluienne pacueTHbIX U




KaueCTBEHHbIX 3a/1ay 10
TeMe "KII/] TerioBbIxX
JiBUrareneun”

129

Peluienne pacueTHbIX U
KaueCTBEHHBIX 33/1a4 110
TeMe "3aKOHbI
MOCTOSIHHOT'O TOKa"

130

Peluienune pacueTHbIX U
KaueCTBeHHbIX 3a/au 110
TeMe "KIL/]
3/1eKTPOYCTaHOBOK"

131

JlabopaTopHbie paboThI 110
TeMe "3aKOHBI
IIOCTOSIHHOI'O TOKa"

132

JlabopaTopHbie paboThI 110
Teme "CBeTOBbIe SIB/IeHUA"

133

Pabora ¢ TekcTamu 1o
TeMe "3aKOHbI COXpaHeHHUsI
B MexaHuke"

134

Pabora ¢ TekcTamu 110
Teme "Konebanus u
BOJIHBI"

135

PabGoTa ¢ Tekctamu 1o
Teme "CBeTOBBIe SIB/IeHUA"

136

PabGoTa ¢ Tekctamu 1o
Teme "KBaHTOBag u




sifepHast pr3mkKa"

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

136
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YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJ/IBHOI'O ITPOLNECCA

OBA3ATE/IbHBIE YYEBHbBIE MATEPHUAJIbI AJIS1 YHEHUKA

» ®usnika, 8 knacc/ INepoimkud A.B., O0111eCTBO C OrpaHUUYEeHHOU
OTBeTCTBEHHOCTEIO «/[JPODA»; AkimoHepHOe 0011iecTBO «/3aTenbCTBO
«IIpocserieHue»

» ®u3snka, 9 knacc/ IMepeimkuH A.B., I'ytauk E.M., O0611ecTBO C
OrpaHUYeHHON OTBeTCTBEHHOCTHIO «IPODAx»; AKIIMOHEpHOe 00111eCTBO
«3patenbcTBO «IIpocBelieHre»

» ®u3mKa: 7-i kiacc: 6a30BbId ypoBeHb: yueOHUK, 7 Kinacc/ [lepwiikud .M.,

VBanoB A.W., AkijnoHepHoe 0611iecTBo «31aTennbcTBO «ITpocBertieHne»

METO/JNYECKHUE MATEPUA/JIbBI /151 YUUTEJIA

dusuka. 7 kaacc. Metoudeckoe rocobue K yuebHrky A.B. IlepbiiikuHa ,
H.B. ®uonoHoBny, OOII[eCTBO C OrpaHUUE€HHON OTBETCTBEHHOCThIO
"IPODA", AkijnoHepHoe 0011ecTBo "M3aatenbcTBo "TIpocBelrieHue""
dusuka. 8 kiacc. Metoauueckoe rocobue K yuebuuky A.B. IlepbiiikuHa ,
H.B. ®uonoHoBny, OOII[eCTBO C OrpaHUUE€HHON OTBETCTBEHHOCThIO
"IPODA", AkijnoHepHoe 0011ecTBo "M3aatenscTBo "TIpocBelrieHue""
dusuka. 9 kinacc. Metoauueckoe rocobue K yuebuuky A.B. IlepbiiikuHa ,
H.B. ®uonoHoBny, OOBII[eCTBO C OrpaHUUE€HHON OTBETCTBEHHOCThIO

nn

"MIPODA", AkiioHepHoe 0611jecTBO "M3aaTenbcTBo "TIpocBeliieHye

O ®POBBIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBbI CETHU
NHTEPHET



1. MeTtoaunueckue matepuasnsl HavinrHa A.A. 7 knacc 4.1 -

https://naidin.ru/assets/f7d118ff2f777b1e3aa052c25ab6bc40c9defa28/1%20%
D1%87%D0%B0%D1%81%D1%82%D1%8C.pdf

1. Metoanueckue matepuansl Haiinna A.A. 7 Knacc 4.2 -
https://naidin.ru/assets/c2663be80bfb513e9d4632becc2e3c379dbd50{7/2%20
%D1%87%D0%B0%D1%81%D1%82%D1%8C.pdf

3. Metoauueckue MaTepuasabl HaiiHa A.A. 8 Knacc u.1 TerioBble siBjieHUSsI
https://naidin.ru/assets/e38463a02314846d98bdc4c4d8a8b74976822152/1.%2
0%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%B2%D1%8B
%D0%B5%20%D1%8F%D0%B2%D0%BB%D0%B5%D0%BD
%D0%B8%D1%8F.pdf

4.MeTtoauueckre Matepuanbl HalinHa A.A. 8 knacc 4.2 DeKTpuueckre
sSIBJIEHUS -
https://naidin.ru/assets/4491db8b19f5c846ecb06e11b4c810c317d08b8b/
2.%20%D0%AD%D0%BB%D0%B5%D0%BA

%D 1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA
%D0%B8%D0%B5%20%D1%8F%D0%B2%D0%BB%D0%B5%D0%BD
%D0%B8%D1%8F.pdf

5.Metoauueckue MaTeprasbl HaiauHa A.A. 8 kiacc 4.3 CBeTOBbBIe SIBJ€HUS -
https://naidin.ru/assets/f0ab2a96674c3b9c9080c6370502617069d0a89d/
3.%20%D0%A1%D0%B2%D0%B5%D1%82%D0%BE%D0%B2%D1%8B
%D0%B5%20%D1%8F%D0%B2%D0%BB%D0%B5%D0%BD
%D0%B8%D1%8F.pdf

6.MeTtoarueckre maTepyanbl HaiiguHa A.A. 8 kiacc 4.4 MarHuTHbie
sSIBJIEHUS -

https://naidin.ru/assets/ececf09cbcff539b5dafcba9c4f46e4edbc31f49/4.%20%



D0%9C%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D0%BD
%D1%8B%D0%B5%20%D1%8F%D0%B2%D0%BB%D0%B5%D0%BD
%D0%B8%D1%8F.pdf

7.Metoanueckue Matepuanbl HaviinHa A.A. 9 knacc 4.1 KuHemaTuka -
https://naidin.ru/assets/6578cfaeacab987{746b62465bc81263b3d09460/1.%20
%D0%9A%D0%B8%D0%BD%D0%B5%D0%BC
%D0%B0%D1%82%D0%B8%D0%BA%D0%B0.pdf

8.Metoaunueckre maTepyasnbl HaiiguHa A.A. 9 kiacc 4.2 /IlnHamMuKa -
https://naidin.ru/assets/0323b300c9d20001537891albled6fa5e73890b4/2.%20
2%D0%94%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA
%D0%B0.pdf

9. MeTtoaunueckre MmaTeprasbl HaiyHa A.A. 9 Kiacc 4.3 3aKOHbI
CoxpaHeHus -
https://naidin.ru/assets/51b095a62180dfd718c94d16154a306eb52db58e/
3.%20%D0%97%D0%B0%D0%BA%D0%BE%D0%BD%D1%8B
9%20%D1%81%D0%BE%D1%85%D1%80%D0%B0%D0%BD
%D0%B5%D0%BD%D0%B8%D1%8F.pdf

10. Metoguueckue matepuansl HaligrHa A.A. 9 knacc 4.4 BoHbl 1
Konebanus
-https://naidin.ru/assets/a3a98c0674cd52d6f4248cee87e6caf499ccab8a/
4.%20%D0%9A%D0%BE%D0%BB%D0%B5%D0%B1%D0%B0%D0%BD
%D0%B8%D1%8F%20%D0%B8%20%D0%B2%D0%BE%D0%BB
%D0%BD%D1%8B.pdf

11. OTKpBITHIN KypC NeKiuii PuilieibeBCKOro ulies o Gpusmrke -
https://www.youtube.com/@pvictor54/playlists

12. 3ajjaun nioBbIIIeHHOMN coykHOCTU Pu3sTex. PernoHam - https://os.mipt.ru/






