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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma o ¢pu3nke OCHOBHOTO 00111eT0 00pa30BaHUs COCTaBJICHA
Ha OCHOBE (pesrepanbHOi paboueil mporpaMMbl OCHOBHOTO OOIIETO 00pa30BaHus Mo
npeamery ¢usuka (yriryOJeHHBIH yPOBEHB) JUIS ydaluxcs 5-9 KJIacCoB € y4eTOM
TpeOOBaHUM, periJaMeHTHUpOBaHHBIX [Ipuka3zom MunucTepcTBa npocsemieHus PO
or 18.05.2023 Ne 370 «OO06 ytBepxkaeHUN QeaepanbHOoil 00pa3oBaTEIbLHOM
IporpaMMbl OCHOBHOTO 001ero oOpazoBanusi» u monoxenun ~ GI'OC OO0,
yTBepxkaeHHoro Ilpukazom Munnpocsemenuss Poccun ot 31.05.2021 Ne 287 u
dI'OC OO0 /7 kmaccwl/, yTBEpKIEHHOro mnpukazoM MuHoOpHayku P® ot
17.12.2010 Ne 1897 (c aeCTBYIOIIMMHU U3MEHEHUSIMU ) /8-9 Ki1acchl/.

[Iporpamma pa3zpaboTana ¢ yuyeroMm TpeboBaHuil ¢enepanbHoit [IporpamMmbl
Bocriutanus u [Iporpammel Bocnutanusa MAOY «MuxeHepHas mkona» um. M.IO.
[upynsHukoBa» 1. [lepmu.

[Iporpamma 10 (Qu3nke Ha ypOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE IOJIOKEHUH U TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS Ha
yriay0i1EHHOM YPOBHE OCHOBHOM 00pa3oBaTelbHON MpPOTrpaMMbl, PEICTaBIECHHBIX
B ®I'OC 000, a Takxe ¢ yuétoM (enepanbHON padouell mporpaMmMbl BOCIUTAHUS
u Konuenuuu npenonasanus yueoHoro npeamera «Ousukay.

CopepxaHue mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBJIETBOPEHHE
MOBBIIIICHHBIX  3alPOCOB  OOYYAIOMIMXCSA, CTpeMsImmxcs K Oojiee ri1yOoKoMy
OCBOEHHUIO (PM3MUYECKUX 3HAHUI, W Ha (QOPMUPOBAHUE €CTECTBEHHO-HAYYHOU
IrpaMOTHOCTH  oOydarommxca. B mnporpamme mno (u3uke  yYUTHIBAIOTCA
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzanuu tpedoBanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM OO0y4YeHHUsI, a TAKXKe
MEXKIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX NMPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHMsl.

[Iporpamma no pu3uke ycraHaBIMBaEeT paclpeiesieHue yueOHOro MaTepuana
Mo rojaM o0ydeHus (1o Kjaccam), MpejyiaraeT IpUMEpHYIo MOCae0BaTEIbHOCTD
U3YYEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS NPEIMETHOTO COAEpPKaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEH 00yYaromxcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ UEIbI0 OKAa3aHUS METOAUYECKOU
MOMOILM YYUTEIIO B CO3/IaHNU paboyell mporpaMMbl IO y4eOHOMY IIPEAMETY.

®du3urka SIBISIETCS CUCTEMOOOPa3YIOIIUM sl €CTECTBEHHO-HAYYHbBIX YUeOHbIX
PEIMETOB, TOCKOIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMUEH, OMoIoTuel, acTpoHOMHEN U (prU3HUecKoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO0 KapTUHY MHpa, NPEIOCTaBiIseT Hanbosee sCHbIe
oOpaslbl MPUMEHEHUsI HAyYHOTO METOJa MO3HAHUA, TO €CTh CI0co0a MOydYeHHUs
JIOCTOBEPHBIX 3HAHUU O MHUpE.



OpnHa W3 TIaBHBIX 3a/ad (PU3UYECKOTO OOpa3oBaHUS B CTPYKTYpEe OOIIETO
oOpa3oBaHUsI COCTOWT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHON TPaAaMOTHOCTH U
MHTEepeca K HayKe y 00yJaronuxcs.

W3ydyenne ¢u3Mkun Ha YrIyOJIEHHOM YpOBHE TMIpEIojiaracT YBEpEHHOE
BJIQJICHUC CIIeTYFOIIUMU KOMIIETCHTHOCTSIMH, XapaKTepU3yIOIIMMHA
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAy4HO OOBSCHSTH SIBIICHUS;

OILICHWBATh U TIOHUMAaTh OCOOCHHOCTH Hay9IHOTO MCCIICIOBAHNUS;

UHTEPIIPETUPOBATh JaHHBIC M HCIIOJIb30BaTh HAYYHBIC JOKA3aTeIbCTBA JJIS
MOJIyYSHHS BBIBOJIOB.

[lenn wusyueHuss (PU3NKK HA YpPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHUA
omnpeneneHsl B Kormenmuum mnpenomaBaHus ydeOHOro mpenMera «Dusmka» B
oOpa3oBarenbHbIX opraHuzamusx Poccuiickoit ®enepanuu, peamu3yOmUx
OCHOBHBIE  00I11€00pa30BaTEIbHBIC MPOTPAMMBI, YTBEPXKIEHHON pEIICHHEM
Konnernn MunucrepcrBa npocsemienust Poccutickoii @enepanuu (MpoTokos oT 3
nexadps 2019 r. Ne [1K-4BH).

[enu nzydyenust pU3NKU Ha yrIyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpPEca M CTPEeMJICHUS OOYYaroNIMXCsl K HAYYHOMY HU3YYEHUIO
MPUPOIBI, PA3BUTHUE WX UHTEIIEKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUI O HAyYHOM METOJE TMO3HaHWS U (HOPMHUPOBAHHE
HCCJIEIOBATENILCKOTO OTHOIIICHHUS K OKPYKAIOIIUM SIBICHUSM;

dbopMHpoOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa M3yuyeHUs] OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHUEe YMEHUW NPUMEHATh (U3UYECKUE 3HAHUS U HAy4YHBIC
JI0Ka3aTeNbCTBA U OOBSICHEHUST OKPYKAIOIINX SBJICHHUIA;

dbopMHpOBaHUE TIPEACTABICHHA O POMM (PU3UKU IS PA3BUTHSA JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE peACTaBICHUIMA 0 BO3MOKHBIX chepax Oymymen
npodeCCUOHAIBHONW  ICSTEILHOCTH, CBS3aHHOM C (U3MUKOM, TMOATOTOBKA K
JanpHeneMy 00y4eHUIO B 3TOM HaIlpaBJICHUN;

dbopMHpOBaHHE TOTOBHOCTH K JallbHCHUIIEMy W3y4YCHHIO (GU3UKA Ha
yTITyOJIEHHOM YPOBHE B paMKaX COOTBETCTBYIOIIHMX Mpoduiieit 00yueHus Ha ypOBHE
CpeaHero oo1ero oopa3oBaHuUs.

JlocTkeHne 3TUX IieNied MporpaMMbl Mo (U3WKE HAa YPOBHE OCHOBHOTO
o01ero 06pa3oBaHusl 00ECTIEYNBACTCS PEIICHUEM CIISAYIOIINX 3a/1ay:

npuoOpeTeHne 3HaAHUM O JUCKPETHOM CTPOCHHUU BEIIECTBA, MEXAHUYECKUX,
TEIUTOBBIX, DJICKTPOMAarHUTHBIX W KBAHTOBBIX SBJICHUSX;

pUOOpETEHNE YMEHHUI aHATTM3UPOBATh U OOBSICHATH (U3MUCCKHUE SBJICHUS HA
OCHOBE M3yYEHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEIA;



OCBOCHHE METOJIOB PEIICHUS PACUETHBIX M KAYECTBEHHBIX 3a/1a4, TPEOYIOmuX
CO37aHUSI W WCIIOJIB30BAHUS (PU3WYECKUX MOJENeH, BKIIOYAs TBOPYECKHE W
MIPaKTUKO-OPUECHTUPOBAHHBIC 3a7a4H;

pa3BUTHE HCCIEAOBATEIBCKUX YMEHHHM: HAONIONaTh SBICHHUS W H3MEPSThH
du3nUeCKre BEIMYUHBI, BBIIBUTATh TUIIOTE3HI U MpeIjiaraTb dKCIEPUMEHTATbHBIC
CIOCOOBI MX TPOBEPKH, TUIAHUPOBATH W TIPOBOJUTH OMBITHI, SKCTICPUMEHTAIBLHEIC
WCCJICIOBAHMSI, AHATM3UPOBATH MTOTYICHHBIC TAHHBIC U JIETIaTh BHIBOIBI;

OocBoeHHE TPUEMOB paboThl ¢ HH(popMammen (HU3MUECKOTO COJNEpIKaHus,
BKJItOUYasi HHPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUAX (PU3UKH, HHTEPIPETAIHS U
KPUTHUYECKOE OlICHUBaHUE UH(GOPMAIIHH;

3HAKOMCTBO cO c(pepamu nmpodhecCHOHAIBHOU AESTEIbHOCTH, CBS3aHHBIMU C
GU3NKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JTOCTHIKCHHSX
bu3nUecKoil HayKH.

Ha uzydenue ¢usuku (yriryOJEHHBIN YPOBEHB) HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus orBoautcs 340 dacos: B 7 kiacce — 102 yaca (3 yaca B Hezelno), B 8
kimacce — 102 ygaca (3 gaca B Hezento), B 9 kiacce — 136 yacoB (4 4aca B HEJIEIIO).



COAEPKAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

®duzrka — Hayka O mpupoje. SIBIeHus NpUpOAbl (IJIEMEHTHI COJEpKaHUS,
BKJIIOYAIONINE MEXKIpPEAMETHbIE CBsi3u). DuU3MUecKue SBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl ¢Gu3nyecKux BETUYHH.
N3mepenne Qu3anyeckux BeaUYMH. OTaloHbl. Pusnueckue npudopsl. LleHa
nenenus. [lorpemnocts n3mepenuil. [lpaBuna Oe3onacHoro Tpyaa npu padbore ¢
71a0opaTopHbIM 00OpynoBaHUEM. MexayHapoaHas cuctema enuHull. llepeBon
BHECHUCTEMHBIX eaquHHI] B equHUIbI CH.

Kak ¢u3nka u 1pyrue ecCTeCTBEHHbIE HAYKH HU3y4aroT npupoay. EcrecTBeHHO-
HAay4YHbIA METOJl TO3HAHUA: HaAONIOJCHHE, ITOCTAaHOBKAa HAYYHOI'O BOMpOCA,
BBIIBJKEHUE THUIIOTE3, OKCIEPUMEHT 110 TPOBEPKE TUIOTE3, OOBICHEHUE
HabogaeMoro aByieHus. Onucanne (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Jemoncmpayuu.

Mexannueckue, TEMIOBBIE, JEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
SBJICHUS.

dusnueckre NpubOpsl U MPOIEaAypa MNPSAMBIX HU3MEPEHUN aHAJIOrOBBIM U
U (GPOBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

OmnpeneneHre UEHbI IeJIEHUS IKaJIbl U3MEPUTEILHOTO TPUOOpa.

N3mepenue pacCTosIHUN.

N3mepenue mnomany u oobéMa. MeTo 1 majaeTKy.

N3mepenue BpeMeHHU.

N3mepenne 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MalbIX Ted. MeTon psAaoB.

IIpoBeneHne wHccCiIeNOBaHUSA IO MPOBEPKE TUIOTE3bl: JAIBHOCTH IOJIETA
HIapuKa, MyIEHHOTO TOPU30HTAIBHO, TEM OO0JIbIIIE, YeM OO0JIbIlIe BHICOTA ITyCKA.

Pa3znen 2. IlepBoHayasibHbIe CBEJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHne BeniecTa: aTOMbl M MOJIEKYJBI, UX pa3Mepbl U mMacchbl. OIBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxkeHne uactul BemiecTBa. CBsI3b CKOPOCTH JBW)KEHHMSI YacTULl C
temriepatypoil. bpoynoBckoe aBmxenue. [uddys3us. BzanmopeiictBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE ra30B, KUJIKOCTEN M TBEPIBIX
(KpUCTaIIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX



arperaTHBIX COCTOSHHUSIX M MX aTOMHO-MOJIEKYJISPHBIM cTpoeHHeM. OCcOOCHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Jemoncmpayuu.

Hab6monenue OpoyHOBCKOTO JIBUKEHUS.

Hab6monenne nuddysun.

Habnronenue siBiieHnid, 00BSICHIIONINXCS MPUTHKCHUEM WM OTTAJIKUBAHUEM
YaCTHUIL BEIIECTBA.

Jlabopamopnvie pabomul u onvimel.

Onenka 1uaMeTpa aToMa METOZOM PSJIOB (C UCTIOIb30BaHuEeM (poTorpaduii).

OnbITHI IO HAOJIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MIPUTSKECHHUS.

Pa3nea 3. /IBukeHUe U B3aUMOAEMCTBHE TeJl.

Mexannueckoe naBwxkenue. Ilyte u  nepememenue. PaBHOMepHOE H
HepaBHOMEpHOE JBIKeHHEe. CBOOOJHOE MaJeHHe KaK MpPUMEpP HEPAaBHOMEPHOTO
nBrxeHns: Tten. Ckopoctb. CpenHsii CKOPOCTh NMPH HEPABHOMEPHOM JIBUKCHHMU.
Pacuér myTu u BpeMeHU JBUKECHUS.

['paduku 3aBuCMMOCTEM BEIUYWH, OINUCHIBAIOIIUX JABWXKeHHe. OO1ume
MOHATUST 00 OTHOCHTENBbHOCTH JABWXKeHUs. CIOXKEHHE CKOpOCTeH i Ted,
JBHOKYILUXCS MMapajIesbHO.

SlBnenne unHepuuM. 3aKOH HMHEPUMHM. B3auMoaencTBHE TeNl KaKk NPUYMHA
M3MEHEHUSI CKOPOCTM JABMXKEHHs Teil. Macca Kak Mepa HWHEPTHOCTH Tella B
MOCTyNaTeIbHOM JABWXEHUU. [lmoTHocTh BemiecTBa. CBS3b IJIOTHOCTH C
KOJJMYECTBOM MOJIEKYJl B eauHuIle o00béma BemecTtBa. CMecH M CIUIAaBBI
[ToBepXHOCTHAS ¥ JIMHEWHAS IUIOTHOCT.

Cuita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mMepenue cuiibl ¢ MOMONIIBIO AMHAMOMETpA. SIBICHHE TATOTEHUS] U CUIa
TsokecTd. CHila TSDKECTH Ha Jpyrux miuaHnerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHON mpsiMoil. PaBHOnelcTBytomas cui. Cuna TpeHwusl.
TpeHne CKONbXKEHUST U TPEHUE IOKOs, BSI3KOE TpeHHE. TpeHue B NPUPOJAE U
TEXHUKE.

Hemoncmpayuu.

Hab6nronenne MexaHnuecKoro JIBIKCHUS TeTa.

N3mMepenne CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaGmronenue siBneHust HHEPIIUH.

HabGnronenue n3MeHeHust CKOpOCTH MpU B3aUMOICHCTBUU TEll.

CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.

CrnoxeHue CuJjl, HalpaBJIEHHbIX 110 OJTHOM IPSIMOIA.

Jlabopamopnsie padomul u onvimol.



OrnpeneneHue CKOPOCTH PaBHOMEPHOIO JBUXEHHUS (IIapUKa B KUIKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOUIIS U TaK Jiajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpycKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIONIME 3aBUCHUMOCTh pACTsDKCHHS (AedhopMarivi)
MPY>KUHBI OT MPUII0KEHHOW CHUIIBI.

OMnBIThL, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIBI TPEHHS CKOJIBKEHUS OT CUJIbI
JIABJICHHS M XapaKTepa CONMPHUKACAIOIIUXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKUAKOCTEH M ra3oB.

Jasnenue. Cuna naBneHusi. CnocoObl yMEHBLIEHUS U YBEJIMUEHUS JaBICHUS.
JlaBneHue raza. 3aBUCUMOCTbD JaBJIeHUs raza oT o0bEéMa 1 Temnepatypsl. [lepenaua
JABIICHUS TBEPABIMU TEJIaMH, JKHAKOCTIMH W ra3zaMu. 3akoH Ilackais.
[THeBMaTHUECKNE MAIIIUHBI.

3aBUCUMOCTh  JABJICHHS  KUJAKOCTHU  OT  IJIIYyOUHBI  TOTPY>KEHHUS.
['mppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'mapaBiandeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CTpOoiCTBO BOAOIIPOBOAA.

Atmocdhepa 3emmn u atrmocdepHoe naBieHue. I[IpuuuHbI CyliecTBOBaHUS
Bo3aymHON oOonouku 3emud. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U3MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOTPYyKEHHOE B HUX TeJO. BriTankuparomas
(apxumenoBa) cwiia. 3akoH Apxumena. Y clioBUE BOSHUKHOBEHHS BHITATKUBAIOIIEH
(apxumenoBoif) cuiibl, noarekanue. [InaBanue ten. BozmyxomiaBanue.

Hemoncmpayuu.

3aBUCUMOCTH JAAaBJIEHUA ra3a OT TeMIEPaTypPHhI.

[lepenaua naBiaeHUs )KUJIKOCTHIO U TA30M.

Coobmiaroiuecst CoCy/Ibl.

I'mppasinueckuil mpecc.

[IposiBrieHne nercTBUsS aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BhEMa MOTPYKEHHON B KHJIKOCTh
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUJIbI BECY BBITECHEHHOW KUJKOCTH.

VYcnoBue miaBaHus TEJ: IUIABaHUE WA MOTPYKEHUE TEJl B 3aBUCHUMOCTH OT
COOTHOIIIEHHUSI TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopnsie padomul u onvimol.



HccnenoBanre 3aBUCMMOCTH Beca Tella B BOJAE OT 00bEMa MOrpYyX EHHOU B
JKUJIKOCTh YaCTH TeJa.

OrnpeneneHue BhITAIKUBAIONIEH CUIIBI, ICUCTBYIONIEH Ha TEJO, MOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH Ha TEJIO B
KUJIKOCTH, OT MACCHI TeJa.

OnbITEI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B )KUIAKOCTb YaCTH
T€JIa U OT INIOTHOCTU KUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJIKU U OINPEEIICHUE
€€ rpy30n0AbEMHOCTH.

Pa3zgea S. Pabora u MOIIHOCTB. JHeprus.

Mexanudeckast paboTa JJIsl CUJI, HAPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MomHoCTb.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TMOJHUCHACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. [Ipasuno
MOMeHTOB. [IpuMmeHeHHe TmpaBwia paBHOBECHUsA phluara K OJOKY. «3050TO€
npaBuio» mexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OpraHU3Max.

Mexanuueckas dsHeprus. KuHeTMueckas ¢ TOTCHIMAJIbHAS SHEPrUsl.
[IpeBpalieHre OHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYTrOW. 3aKOH COXPAHEHUS
Y [IPEBPALCHUS DHEPTUU B MEXaHHKE.

Hemoncmpauuu.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanue ycioBUl paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

N3yuenue npaBuia peiuara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue K11/l moaBuKHOTO U HETTOJBUKHOTO OJIOKA.

OmnpeneneHue pabOThl CUIIBI YIIPYTOCTU NP MOABEME TPY30B MPU MOMOIIU
MMOABYKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KVIACC

Pa3znea 6. TensioBble siBJeHHUS.

OCHOBHBIEC TIOJOXXEHHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYISIPHO-KUHETUYECKOW TEOPHH.



Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucrannmueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHIA. TEeXHOJOrnyh MOJy4eHUs] HCKYCCTBEHHBIX anMa3oB. OObsicHeHue
CBOMCTB T'a30B, )KMJIKOCTEH U TBEPABIX TEJI HA OCHOBE IOJIOKEHUM MOJIEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HaTSKEHUE, CMAauMBaHUE, KallWJULIPHbBIC
ABJICHHs. TEIIOBOE€ pacUIMpEHHE M C)KaTue. 3aBUCUMOCTb JABJICHHS ras3a oOT
00BEMa, TeMIepaTyphbl.

Temneparypa. CBsA3p Temmeparypbl CO CpeIHEH KHHETHYECKOW JHepruen
TEIJIOBOTO JIBJKEHHMSI YacTULl. TemneparypHble IIKaJIbI.

Buytpennsis sHeprus. CnocoObl HW3MEHEHHS BHYTPEHHEH OSHEpruu:
TEeIUIonepeaaya u CoBeplieHre padboTel. Buapl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKIMs, W3IyyeHue. Buael Termonepeaayn B TOPUPOAE U TEXHHKE.
HeoOpaTuMOCTh TETIOBBIX MPOLIECCOB.

KonuuectBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TemaooOMeH U
TEIJI0BO€ paBHOBecHe. 3akoH HbhloToHa-PuxmaHna. YpaBHeHHE TEIIOBOTO OaslaHca.

[InaBiieHrE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BEIIECTB. Y IEJIbHAS TEIJIOTA
raBneHus. [lapooOpazoBanue u konneHcarusi. Mcnapenue. Kunenue. Y aenbHas
TeIU10Ta napooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT aTMOC(HEPHOTO
naBieHUsA. HachlleHHBIN M HEHACBIIICHHBIN T1ap. BiaxxHOCTh BO3AyXa.

OHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[TpuHiunel pabotsl TemnoBbix asurateneil. KIIJ[ TemmoBoro asurarens.
TeruioBple JABUTATEIM M 3alATA OKPYXKAIOWIEHW cpenpl. TemnoBble IOTEpU B
TEIJIOCETSIX.

3aKOH COXPAaHEHHMsI U NPEBPALLCHUS SHEPTUH B MEXAaHUYECKUX U TEIUIOBBIX
IIPOIIECCaX.

Hemoncmpayuu.

Habmoienue OpoyHOBCKOTO IBUYKEHUSI.

Hab6mronenue nuddysuu.

HaGniogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyMBaHUS WU
KaNMWUISIPHBIX SIBIICHUU.

Habnrogenue TemioBoro paciiupeHus Tem.

M3meHeHne naBiieHUs rasa Mpu HU3MEHEHMH OOBbEMa M HarpeBaHUU WU
OXJIaXKICHUH.

[IpaBuna naMepeHus TeMiepaTyphl.

Bune! Teruionepenayn.

OxJtaXkieHue Ipyu COBEPLIEHUH pPadOTHI.

HarpeBanue npu coBepiiennn padboThl BHEITHUMH CHUJIAMH.

CpaBHEHHE TEIIIOEMKOCTEN pa3INYHbIX BELECTB.

HaOmronenne kuneuus.



Habnrogenue nocTossHCTBa TEMITEPATYPhI MPH TIIABICHUH.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopnvie pabomul u onvimeol.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OMnbITH IO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenne TeMiiepaTypbl IPU MOMOLIH KUJKOCTHOTO TEPMOMETpPA U JaTYUKA
TEMIIEpaTyphI.

OnpIThl MO HAOMIOIEHUIO TEIJIOBOTO pPACIIMPEHUs Ta30B, KUJKOCTEH WU
TBEPJBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MIMIPHUIIA.

HccnenoBanre 3aBUCHMMOCTH JABJEHUS BO3AyXa OT €ro oo0béma W
TEMIIepaTyphl.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

Habnrogenne wW3MEHEHUsT BHYTPEHHEW OSHEpruM Tela B  pe3yibTaTe
TEIJIoNepeaul U padOThl BHEITHUX CHJL.

HccnenoBanue siBJIEHUS TEINIOOOMEHA TPU CMEIIMBAHUH XOJIOIHOM U TOpsiUeit
BOJBI.

Omnpenenenre KoJIMYECTBA TEIUIOTHI, MOIYYEHHOIO BOJIOM MPH TEIJI00OMEHE C
HArpeThbIM METaNINYECKUM LIUJIMHIPOM.

OmnpeneneHre MOIIHOCTHU TEIUIOBBIX NMOTEPH (3akoH HetoToHa-Puxmana).

Onpenenenue yIeapHON TEIIOEMKOCTH BELIECTBA.

Hccenenosanue nporecca UCIapeHus.

OmnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO31yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABJICHUS JIbJA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTtpu3anus Tel. J[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apspKeHHBIX Tell. 3akoH Kynona.

Onekrpudeckoe mnoJie. Hanpsoxk€HHOCTH 3iieKTpudeckoro mnoiis. IlpuHnmn
CYNEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUUECKAN 3apsil.
Crpoenue aroma. IIpoBOAHMKH, [UAIEKTPUKA U TOJYINPOBOJAHUKH. 3aKOH
COXpaHEHUS IEKTPUUYECKOTO 3apsiaa.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
W cTOYHMKN TOCTOSIHHOTO ToOKa. JIeMCTBUS 3IEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B METAIIAX, )KUJIKOCTAX U ras3ax.

Onextpuyeckas nenb. Cuina Toka. DNEKTPUYECKOe HanpsHDKEeHUE. AMIIEpMETp
Y BOJIFTMETP B LIENH MOCTOSIHHOTO TOKa. CONpOTUBIIEHNE MPOBOAHUKA. Y IEJIBHOE
CONpPOTHUBJIEHUE BeniecTBa. 3akoH OMa juis yyactka unenu. [locienoBarenbHoe U



napasuielibHoe coeuHeHne mpoBOAHUKOB. D/]C B 1lenM MOCTOSHHOTO TOKA. 3aKOH
Oma s monuoit nenu. [IpaBuma Kupxroga. Pacd€r mpocThIX 3JEKTpHUECKUX
uenen. HennmHelHbIe 3JIEMEHTHI.

PaGota ¥ MOIIHOCTH DJIEKTpUUYECKOrOo TOKa. 3akoH Jhxoyns-JleHua.
DnexkTpudecKre 1enu U NOTPEeOUTENH IEKTpUIecKoi sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTtostHHBIE MarHuThL. B3anmoaencTBUE NOCTOSSHHBIX MATHUTOB. MarHuTHoOE
nosie. MaruuTHoe mosie 3eMJIM M €ro 3HauyeHHWe I KU3HH Ha 3emiie. OnbIT
Opcrena. MarHutHoe noje 3iekTpuyeckoro Ttoka. OmbiT Amnepa. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA IIPOBOJHUK C TOKOM.
Cuna Amnepa U onpenesicHue €€ HalpaBiIeHUs. DJICKTPOABUIaTENlb TOCTOSHHOTO
ToKa. Mcronp30BaHuE SJIEKTPOJABUTATENIE B TEXHUYECKHX YCT-POMCTBAX M Ha
TPaHCIIOPTE.

OnbiTel @apajies. SIBieHNE dEKTpOMarHuTHON MHAYKIUU. [IpaBuio JleHna.
DIIEKTpOreHepaTop. CnocoObl IOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMM Ha BO300HOBJISIEMBIX MCTOUYHHMKAX DJHEPTrUU. DKOJIOTUYECKHUE
npo0JIeMbl SHEPTETUKU. TOIITMBHBIC SJIEMEHTBI U AJIEKTPOMOOMIIH.

Hemoncmpauuu.

DJekTpu3anus Ted.

JIBa pozia 3JIEKTPUUECKUX 3aps0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.

Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.

DNeKTpocTaThiecKast HHAYKIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

MogenupoBanue CHWIOBBIX JIMHUM JJIEKTPUYECKOTO TMOJISI C IOMOIIBIO
OYMaKHBIX CYJITAHOB.

[IpOBOIHUKH U AUBJIECKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B 5KUJKOCTH.

["a30BbIii pa3psia.

N3mepenune cuibl TOka aMIIEpMETPOM.

N3MepeHune 3eKTPUYECKOTO HAIPSKEHUST BOJIBTMETPOM.

PeocTaTt 1 Marazud COnpoOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3IeJIEHHUs MOJHOCOB MAarHUTA.

MoaenupoBaHrue MarHUTHBIX MOJIEW MMOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DJIeKTPOMAarHHmT.

JlelicTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.



DNEeKTPOABUTaTENb NOCTOSHHOIO TOKA.

OmneiTel @apases.

DneKTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnvie pabomul u onvimel.

OnpiThl 1O HAOMIONEHUIO DJIEKTPU3AIMU TeJl MPU CONMPUKOCHOBEHUHM W
WHIYKIHUEN.

HUccnenoBanne JEWCTBUS DJIEKTPUYECKOTO IO HAa NPOBOJHUKUA U
JTUBJIEKTPUKHU.

COopka 1 HCTbITaHUE ANEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

HccenenoBanye 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAOIIETO YEPE3 PE3UCTOP, OT
HaIpsHKEHUS. Ha pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBITHI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb 3JEKTPUYECKOrO COMPOTHUBIICHHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUTOIIAIN [TONIEPEYHOTO CEYEHUS U MaTeprala.

Omnpenenenue yI1eapHOT0 CONMPOTUBIIEHUS IPOBOJHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPsDKEHUH TpU  MOCIEI0BAaTEIBLHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia Uisi CWIbl TOKA MpPU MAPAJUIETbHOM COEAUHEHUH
PE3UCTOPOB.

Omnpenenenue I/{C 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BeInoJIHEHUS 3aKk0HAa OMa I MOJTHOM LENN.

M3yyeHue BOJIBTAMIEPHBIX XapaKTEPUCTUK HEJIMHEWHBIX 3JIEMEHTOB (JIAMIIbI
HaKaJIMBAHMS WJIN MTOJIYITPOBOJHUKOBOIO TMO/A).

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYILIEr0 Yepe3 Pe3UcTop.

OmnpeneneHre MOIIHOCTHU AJIEKTPUUECKOTO TOKA, BBIACISIEMON Ha PE3UCTOPE.

Omnpenenenue KII/I narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEMCTBUS IOCTOSIHHBIX MarHUTOB.

N3y4yeHne MarHuTHOTO TOJISl MOCTOSHHBIX MarHUTOB MPHU UX OOBEINHEHUU U
pazzieneHuu.

HccnenoBanue necTBUA JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOJECHCTBUSA KaTYIIKH C
TOKOM W MarHuTa OT CHJIbl M HampaBJ€HUs TOKAa B KATylIKe W OT HAJIUYUA
(OTCyTCTBUS) CEpACUHUKA B KaTyIIKE.

N3yuyenue aeicTBUS MAarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.

KoHcTpynpoBanue u nzydeHue padoThl JJIEKTPOABUTATENS.

N3mepenne KII/] anexkTpoaBUraTtenbHOM yCTAHOBKH.

OnpITBl O UCCJIENOBAHHUIO SIBJIEHUA 3JEKTPOMAarHUTHOM  MHAYKIUH:
VICCJIEIOBAHNE U3MEHEHUI 3HAUYEHUS U HAIIPaBJIEHUS UHAYKIMOHHOIO TOKA.

9 KJIACC



Paznen 8. Mexannueckue siBJICHUS.

Mexanudeckoe ABuWxkeHue. MarepuanbHas Touka. CrHocoObl OMHMCAHMS
MEXaHUYECKOTO JABWXCHUS: TaOJIMYHBIN, rpaduieckuit, aHanuTudeckuii. Cucrema
orcuéra. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBH>KCHHS.

BekTopHbI€ BEIMUMHBI, ONEpAllUK C BEKTOpaMu, POeKuuu BeKkropa. Paguyc-
BEKTOpP MATEpPHAIIBHOM TOYKH, NIEPEMEUIEHHE Ha IUIOCKOCTH. PaBHOMepHOe
NpSIMOJIMHEWHOE IBMkKeHNE. HepaBHOMepHOE NpsIMOJIMHENHOE NBH>KeHUE. CpenHsis
Y MTHOBEHHAsi CKOPOCTh TeJa IPH HEPABHOMEPHOM JBUKECHUH.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEMHOE JABWKECHUE. Y CKOPEHHUE
cBoOogHoOTrO mMagenus. OneITel I anmuies.

['paduueckas mHTEpHIpeTallis YCKOPEHUS, CKOPOCTH, MPOUJEHHOTO TYTH U
IepEMELECHHUS IS TPSIMOJIMHEUHOTO JBUKEHUS.

JIBrkeHue Tena, OpOIEHHOT0 MO/l YTIOM K TOPU30HTY.

JIBkeHHE 10 OKPY>KHOCTHU. JIMHEHHAs: CKOPOCTh, YII0Basi CKOPOCTh, MEPUO]T
Y 4acToTa OOpallleHus NpU PaBHOMEPHOM JABUKEHUU IO OKPYKHOCTH. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cunbl. PaBHOIEMCTBYIOIIIAS CUJIA.

[lepBbiii 3ak0H HptoToHa. Bropoii 3akon Hetotona. Tpernii 3akon HeroToHa.
[IpyHIMN Cyneprno3uiun CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujia TPEHUS CKOJIbKEHUS, CHJIa
TPEHUS TIOKOsI, Ipyrue Buibl Tpenus. KoadduimeHt tpenus.

JIBUKEHHE T IO OKPYKHOCTHU MOJI IECTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnum m noabéMHas cuna Kpbuia. COBpEMEHHBIE JIETATENBHBIE
ammaparbl, CyJa HAa TMOABOAHBIX KpPBUIbSAX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWIISX. [[BIKeHHe moe31a Ha MarHUTHOW TTOTYIIIKE.

Cuiia TSXKECTM M 3aKOH BCEMHPHOIO TSATOTEHHUs. J[BM>KEHUE Tel BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwucie TiaHer BOkpyr Comuua). Ilepmas
KOCMHMYECKaAsi CKOPOCThb. HEBECOMOCTH M MEpETPy3KHU.

PaBHoBecue maTepuanbHON TOUkKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpaiieHusi. MoMeHT cuiibl. LleHTp TsxecTw.

Nmmnyinbsce Tena. U3Menenue umnynsca. IMnynsc cuitbl. Ypyroe u HEynpyroe
B3aMMOJICHCTBUE. 3aKOHbl M3MEHEHUS M COXPaHEHUs HMIyJibca. PeakTuBHOE
JIBIDKCHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNpPYTrOCTH,
TpeHusi. CBs3b dHEprun U padoThl. [loTeHIIManbHas YHEPTUS Tela, MOJHATOTO Hall
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas sHEprus cxxaTon npyxuHbl. Kunernueckas
sHeprus. TeopeMa O KMHETUYECKOW SHEPruu. 3aKOH W3MEHEHHS U COXPAHECHUS
MEXaHHYECKOM YHEPTUH.

Jlemoncmpayuu.



Habnrogenne MexaHM4eCKOro ABMKEHUS Tejda OTHOCUTEIBHO Pa3HBbIX TN
OTCYETA.

CpaBHeHUE MyTe W TPaeKTOPUU JIBMOKEHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TeJl OTCUETA.

N3mepenne cKkopoCTH U YCKOPEHUS IPSIMOJIMHEMHOTO JIBUYKEHUS.

HccnenoBanre NpU3HAKOB PABHOYCKOPEHHOTO IBMYKEHHUSI.

HabGnronenue nBM>KEHMS Tela IO OKPYKHOCTH.

HabGmronenne MexaHMYeCKUX SIBIICHUM, MPOUCXOSIIMX B CUCTEME OTCUETa
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUU OTHOCHUTEIIHHO
KaOuHeTa (QU3UKU.

HaGmronenue paBHOBeCHs TeJl, CBOOOHOTO MajcHUs, KOJeOaHUsI MasiTHUKA B
WHEPIUAJIBHBIX CUCTEMAaX KakK MOJTBEPKICHUE MPUHITUIIA OTHOCUTEILHOCTH.

3aBUCHUMOCTh YCKOPEHUS T€JIa OT €r0 MaCChl U JIEUCTBYIOIIEH HA HETO CUJIBL.

Hab6nronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TETI.

M3meHeHune Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIryabca Ipy B3aMMOJEHCTBUH TEL.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHue UMITyJIbca Mpu a0COJIFOTHO HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMITYJIbCA MPU YIIPYTOM B3aUMOJICHCTBUU.

Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe SHEPTUH MPU CBOOOTHOM MaJICHHH.

CoxpaHeHure PHEepruu Npu ABUKEHHUH Tella MOJ AEHCTBUEM IPYKUHBI.

Jlabopamopnvie pabomel u onvimel.

KoHcTpynpoBanue TpakTa il pa3roHa W JalbHEWIIEro pPaBHOMEPHOTO
JIBIDKCHUS IApUKA WIN TEJICKKH.

Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUS OpyCKa WM JBUKEHUS IIapuKa
10 HAKJIOHHOM TIOCKOCTH.

OnpeneneHue YCKOpPEHUs Tejda MpU PABHOYCKOPEHHOM JBHXKEHUHU IO
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIIU MPU PABHOYCKOPEHHOM JBMKEHUHU 0€3 HauaIbHOU
CKOPOCTH IIyTH OTHOCATCS KaK PsiJl HEYETHBIX YUCEN, TO BpEMEHA OJIMHAKOBBI.

HccnenoBanuie IBUKEHUS Tella, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCMMOCTH  CHJIBI  TPEHUSI CKOJIBKEHHMSI OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenre KO3PPUIMEHTA TPEHUS CKOIBKEHHUS.

Omnpenenenne KECTKOCTU NPYKUHBI.



HccnenoBanrie 3aBUCUMOCTU CHJIBI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
cTernieHu aepopMaIiy Mpy>KUHEI.

Omnpenenenne pabOTHl CHJIBI TPEHUS MPU PAaBHOMEPHOM JBIKEHUU TeJia TI0
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Onpenenenue pabOThl  CUJIBI  YNIPYTOCTH MpU  MOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U TTOJABUAKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: IEPHUO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyxawlue KoJieOaHus.
Brinysxnennbie konedanus. Pezonanc.

MaremaTnueckuii U TPYKUHHBIM MasTHUKHU. [IpeBpaiienue sHeprum npu
KO0JIEOATEIILHOM JIBU)KEHUH.

Mexannueckue BoJIHBL. [IpomonbHble W TomepedHble BOJIHBL. (CBOMCTBa
MEXaHUYECKUX BOJIH: MHTEpepeHius u qudpakius. JJmHa BOJTHB U CKOPOCTh €€
pacripocTpaHeHusa. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJHBI.

3Byk. Pacnipoctpanenue u oTpaxkeHue 3ByKa. [ pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. MHppa3zByk u yabTpasByk. Hcmonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOIOTHSIX.

Hemoncmpauuu.

HaOnronenne kosjeO0aHMii Tel MO JOEUCTBHEM CHIBI TSKECTU Y CHJIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmroienre BeIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIN).

HabGmronenne nntepdepeHun u TuPpakiiui BOJIH Ha TIOBEPXHOCTU BO/IBI.

HaOGmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUYECKHI1 pEe30HaHC.

Jlabopamopnsie pabomel u onvimel.

OmnpeneneHue 4acTOThI U NMepruojia KojaeOaHuii MaTeMaTHYECKOTr0 MasTHHUKA.

OmnpeneneHne 4acTOThl U MEpUoa KoJIeOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoa KojieOaHU Tpy3a HA HUTH OT JJIMHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHOJIa KOJICOAHUMN MPYKMHHOTO MAsTHHKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH Mepuofa KoieOaHuil rpysa, MOJBEIIEHHOTO K
JIEHTE, OT MacChl Tpy3a.

OMnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEPUOJIa KOJICOAHUIN MPYKUHHOTO
MasiTHUKA OT MacCChl IPy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOHOTO MaieHHUsl.



Paznea 10. D1eKTpOMATHUTHOE 1MOJI€ M JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL.  CBolcTBa
ANEeKTpOMarHuTHhIX BOdH. lllkana siexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBsi3U. Paguonokanusa. Kocmuueckast cBA3b.

DneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
cBeTa: MHTephEepeHIns U AUPPaKIIHSL.

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

Nurtepdepenius u qudpakiuys cBeTa.

Jlabopamopnvie pabomel u onvimel.

N3ydeHne CBOWCTB JJICKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOWIIBHOTO
tenedoHa.

[IpoBeeHue OMBITOB 10 HAOIIOACHUIO UHTEPPEPEHIINH U TUDPAKIIUK CBETA.

Pasznen 11. CBeToBbIE ABJICHHS.

JlydyeBass MoJienb CBeTa W TeOMETpUYecKas onTuka. VICTOYHHMKH CBeTa.
[IpssmonuHeliHOE pacnipocTpaHeHne cBeta. 3armenus ConHna u JIynsl. Otpaxenue
ceera. Ilmockoe 3epkano. 3akoH oTpaxeHus: cBeta. [locTpoeHue n300paxeHuw,
c(hOpMHUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3akOH MpejaomiieHus: cBera. [lonHoe oTpaxeHue cBeTa.
Hcnonb30BaHre MOJHOTO OTPAXKEHUS B ONITUYECKUX CBETOBOJIaX, ONMTOBOJIOKOHHAS
CBSI3b.

Jlunza, xonm nyuern B nuH3e. Popmyna TOHKOM JMH3BL llocTpoeHue
n3o0pakeHuit, CHOPMUPOBAHHBIX TOHKOW JMH30M. OnTHYeckas cHcTema
doToamnmapara, MHUKpPOCKONa M Tejeckoma. [ma3, Kak onThYeckas Ccucrema.
bi30pyKoCTh U TAIBHO30PKOCT.

Paznoxxenne Oemnoro cBera B crnekTp. Omnbitel HpbtoroHa. CroxxeHue
CIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceeTa.

Hemoncmpauuu.

IIpssmonuHeHOe pacipOCTpaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonydenne n300pakeHUH B IJIOCKOM 3epKale.

[IpenomiieHue cBera.

OnTuyecKkuii CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

Xon 1yder B paCCEUBAIOIIEH JIMH3E.

[Tommydenue n300pakeHUid ¢ TOMOIIBIO JIUH3.

[Tpunuun geictBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.

Mogens rnasa.

Paznoxenue 6e10ro cBera B CIEKTP.



[Tomyyenue O6emoro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanne 3aBUCUMOCTH yIVIa OTPaKEHUS CBETOBOIO Jydya OT yIUIa
MaJICHUS.

N3yuenue cBONCTB N300paKeHUsI B INIOCKOM 3epKalie.

HccenenoBanne 3aBUCHMOCTH yTJIa MPEJIOMIIEHUS OT yTJIa MaJeHUs CBETOBOIO
Jy4a Ha TPAaHULE «BO3TyX—CTEKIION.

[Toyyenue n300paxeHuit ¢ TOMOUIBI0 COOUPAIOIIEH JIMH3BI.

Omnpenenenue (QPOKYCHOTO pacCTOSHUS M ONTHYECKOW CHIIBI COOMparoliei
JIVH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnpITBl 10 BOCHPUSTHIO LIBETA NPEIMETOB IMPU HX HAOIIOACHUM Yepes3
[[BETOBbIE (DUIIBTPHI.

Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

Omneitel Pe3epdpopna v mimanerapHas mojaenb aroma. Monens aroma bopa.
HcnyckaHue u NnoriomeHne cBeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u raMmma-u3iaydeHusi. CTpoeHue aTOMHOTO
anpa. HyxioHHas wmoxaens aromMHoro sapa. HW3orombel.  PaamoakTuBHBIE
npeBpaiieHus. Ilepuoa momypacnaga aTOMHbBIX sifep. J[elcTBue paamoaKTUBHBIX
U3JTy4EHHUI Ha )KUBbIE OPraHU3MBbI. 3alUTa OT PAAMOAKTUBHOTO U3ITyUYEHHUS.

SnepHple peakuuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHCEI.
DHeprus cBsI3M aTOMHBIX snaep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenus spep. WMcrounuku sHeprun CosiHIA W 3BE3A. SlnepHas »>HEpreTHka.
DKOJI0ru4ecKue npoosIeMbl siIEpPHON SHEPTETHKHU.

Jemoncmpayuu.

CrexTpbl U3Ty4YeHUS U TTOTJIONIEHUS.

CnexTpsl pa3In4yHbIX Ta30B.

CnekTp BoAopo/a.

Hab6mnronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOLIUX U3ITYyUEHUH.

Perucrpanus nzmydeHust IpUPOIHBIX MUHEPATIOB U MTPOJTYKTOB.

Jlabopamopnsie pabomel u onvimel.

Hab6nrogeHue CruionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanrie TPEKOB: U3MEPEHUE SHEPIMH YACTUIIBI [T0 TOPMO3HOMY IYTH
(o potorpadusm).

W3mepenne paainoakTUBHOTO (oOHA.

IToBTOPUTEIBLHO-00001HAOIIHIT MOAYJIb.

[ToBTOpHUTENHEHO-00001AI0OMINI MOTYJIb TIPEIHA3HAYEH 7Sl CUCTEMAaTU3alun
1 000011IeHUs TPEAMETHOTO COACPKAHUS U OIbITA IEATETbHOCTH, TPUOOPETEHHOTO



IpU M3YyYEHUH BCEro Kypca (GU3MKH YIIIyOJIEHHOTO YPOBHS, a Takke s
MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY dK3aMeHY 10 (hHU3HUKE.

B mpouecce wu3ydeHus MAHHOTO MOIYJS PEAIM3YIOTCA W TOJY4aroT
JaNbHEWIee pa3BUTHE Y4YeOHBbIC JCHCTBHUS, OOCECIEUMBAONINE JOCTHKCHHE
NPEIMETHBIX ¥  METalpEeIMETHBIX pe3ylbTaToB OO0ydeHus, (OpMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: OOBSICHEHNE U ONMCAHUE SIBICHUI HAa OCHOBE
npuMeHEeHUsT (QU3NYECKUX 3HAHWM, WCCIEAOBATEIbCKUE NEUCTBHS (BBIIBHKCHUE
THITOTE3, MMOCTAHOBKA IEIM W TUIAHHUPOBAHHWE HWCCIICIOBAHUS, aHAINU3 JaHHBIX U
MOJTyYEHHUE BBIBOJIOB).

[IpeanoututenbHO (HOpPMOM  OCBOCHUS MOJYJIA SABJISETCS TMPAKTHKYM,
mporpaMmma KOTOPOTro BKIIIOYAET:

pereHne 3amad, OTHOCSIIMXCS K Pa3IMYHBIM pas3feiaM W TeMaM Kypca
(bU3HUKY, B TOM YKCIIE 33]1a4, UHTETPUPYIOLIUX COJEP>KaHUEe PA3HbIX Pa3JieiioB;

BBITIOJIHEHUE JTA0OPATOPHBIX PA0OT M OMBITOB (BKJIIOYAsi paOOTHI M OMBITHI U3
mepeyHel K paszfenaM Kypca) B YCIOBUSIX CAMOCTOATEIBHOTO TJIaHUPOBAHUS
MIPOBEICHMSI UCCIICIOBAHMS, BEIOOpAa U 0OOCHOBAHUS METOJIa U3MEPCHUS BEJIMYHH,
COOPKH IKCTIEPUMEHTAIILHON YCTaHOBKW;

BBITIOJIHEHUE MTPOOJIEMHBIX 3a/IaHUH MPAKTHUKO-OPUEHTUPOBAHHOTO XapakTepa
(3amaHusl O E€CTECTBEHHO-HAYYHON TpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJICPKAHUEM;

paboTy HaJ TPYNIIOBEIMU WU MHAWBUAYATLHBIMHU TPOEKTAMH, CBI3aHHBIMU C
coJiep>KaHreM Kypca (pU3uKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAOMIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MIPOBEICHUEM JTHArHOCTUYECKON paboThl 3a Kypc (pU3uKM yriIyOiIEHHOTO YPOBHS,
BKJTFOYAOIICH 3alaHusl Pa3HOTO YPOBHS CIIOKHOCTH. Pe3yibTaThl BBIMOJTHEHUS
JTMAarHOCTUYECKON pabOThl MOTYT TIOKa3bIBaTh CTEIICHb TOTOBHOCTH O0YYarOIIUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMeHy 1o (Qu3uKe, a TaKke
CBUJIETEIHCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPaAaMOTHOCTH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO
Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAITPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare uzyuenus GU3MKU HA YPOBHE OCHOBHOT'O 00IIero oO0pa3oBaHUs
y oOyyatomerocs OyayT copMUpOBaHBI CIEAYIONIUE JTUYHOCTHBIE PE3yJIbTAaThl B
YaCTHU:

o l)nampuomuuecxozo éocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nYecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

o 2)2parxcoanckozo u Oyx08HO-HPABCHEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKJI€HUHU OOIIECTBEHHO 3HAYMMBbIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM TMPUMEHEHUEM JIOCTHUKEHUMN
busuKy;

OCO3HAHHE BAXKHOCTH MOPAIbHO-ITUYECKUX MPHUHIUIOB B JEATCIHHOCTH
Y4YEHOrO;

e 3)acmemuueckozo 60CHUMAHUSA:

BOCIIPUSTHE ICTETUYECKUX KaueCTB (DU3MYECKON HAyKW: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HaAy4yHO20 NOZHAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKH KakK MOIIHOTO HWHCTPYMEHTa
MO3HAHHUSI MHPA, OCHOBBI PAa3BUTUS TEXHOJOTWHM, BAXKHEHIIEH COCTAaBIAIOLICH
KYJbTYPHI;

OpUEHTAlUsl B JCSATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS PUPOJIBI;

pa3BUTHE HAY4YHOM JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIeI0BaTEIbCKON
JEATEIIbHOCTH;

e 5)ppopmuposanun Kynomypol 300p06ba U IMOUUOHATLHO20 O1AZONOYUUA:

OCO3HaHHME LIEHHOCTH Oe3omacHoro oOpa3a KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpE, BaXXHOCTH TIpaBWiI O€30MacHOro TMOBEACHUS Ha
TpaHCIOpPTE, Ha JOpOorax, C OJJIEKTPUUYECKUM M TEIUIOBBIM O0OpYJOBAHHEM B
JIOMAITHUX YCIIOBUSIX;

c(OpMUPOBAHHOCTH HaBbIKa Pe(IIEKCHH, TPU3HAHKE CBOETO MpaBa Ha OIINOKY
U TaKOTrO e MpaBa y APYyroro 4yejIoBeKa;



e 6)mpyooeozo eocnumanus:

AKTUBHOE yYacTH€ B pPEIICHHM MPAaKTUYECKUX 3a7ay (B pamMKaxX CEMbH,
oOpa30oBaTeILHON OpraHu3aIuy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIEe U PU3NYECKUX 3HAHMI;

UHTEPEC K MPAKTUYECKOMY M3yUEHUIO MPodhecCuid, CBSI3aHHBIX ¢ (PU3UKOMH;

o 7)IK0S102UYUECKO20 60CRUMAHUA:

OpUEHTAIlMA HAa TMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
00JIaCTH OKPY>KAIOIIECH Cpe/ibl, JITAHUPOBAHUS MOCTYIKOB U OILICHKU X BO3MOYKHBIX
MOCJIEJICTBUM VTSI OKPYKAIOIIEH Cpeibl;

OCO3HAaHHME TJI00aTBLHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

e 8)adanmayuu K UBMEHANOUWUMCA YCI08UAM COUUANLHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HUCCICIOBAHUM U
MPOEKTOB (PU3NUECKOIN HANIPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHX;

MOBBLIIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTU 4epe3  MPaKTHYECKYIO
NEATEIIbHOCTD;

noTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUM, YMEHHH (HOPMYyIHpPOBATH
UJIeH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 00JlacTU
busuKy;

IUIAHUPOBAHUE CBOETO PAa3BUTHUA B TNPUOOPETEHHH HOBBIX (U3UYECKUX
3HAHMU;

CTpEMJICHHE aHATM3UPOBATH U BBISBISATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (DU3NUECKUX 3HAHUIA;

OLICHKA CBOMX JEWCTBMHA C YYETOM BIMSHUSA Ha OKPYXAKOIUIYH Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIIECTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pe3ynbTare ocBoeHMs IpOrpaMMBI IO (PU3UKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyuaromerocss OyayT chOpMHpPOBAaHbI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCAIbHBIC YUEOHbIE 1eHCTBUS,
KOMMYHHUKATHBHbIE  YHUBEpCaJbHbIE  y4eOHble  JCWUCTBUSA,  PETYJISTHUBHbBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/IbHbIE YHHBePCAJIbHbIE YUeOHbIe el CTBUS
ba3oBble 1ornyeckue aeficTBus:
BBISIBIISITH U XapaKTEPU30BaTh CYLIECTBEHHBIE PU3HAKNA OOBEKTOB (SBJICHUI),
KJIaCCU(PULIUPOBATH UX;



BBISIBJISITH 3aKOHOMEPHOCTU U MPOTHUBOPEUHUSI B pacCMaTPUBAEMBIX (akTax,
JTAHHBIX U HAOJIIOJICHUSAX, OTHOCALIUXCA K (PU3UUECKUM SIBICHUSM;

BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIE CBA3M TP H3YYCHHHM (PU3UUIECKUX
SBJICHMM M TIPOILIECCOB, JI€NIaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOUEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpATh crioco0 pemieHus: yueOHoil gusmdeckon 3amadu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILICHHUS, BHIOOpP Hanbojee MOIXOJSIIETO C
y4ETOM CaMOCTOSITENIbHO BBIICIIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIEN0BATENbCKII HHCTPYMEHT TIO3HAHMS,;

MPOBOANUTH MO0 CAMOCTOSITENIFHO COCTaBJICHHOMY IUTAHY OMBIT, HECJIOXKHBIN
(bu3nyeCKuil SKCIEPUMEHT, HEOOJIBIIOE UCCIIEJOBAHUE (PU3UUECKOTO SBICHMUS;

OLIEHMBATh Ha NPUMEHHUMOCTb U JIOCTOBEPHOCTh MH(OPMALINIO, TIOTYUYEHHYIO
B XOJI€ MCCIICIOBAHUS WA SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (HOPMYIMpPOBaTh OOOOIIEHUS W BBIBOJABI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;

IPOrHO3UPOBATh BO3MOKHOE JlajbHeIIee pa3BuTue GU3NYECKUX MPOIIECCOB,
a TaKKe BBIJBUTATH MPEIINOJIOKEHUS 00 MX PA3BUTUM B HOBBIX YCIOBUAX H
KOHTEKCTaXx.

Pabora ¢ undpopmanmeii:

MPUMEHSTh PA3JTUYHBIE METOJbI, HHCTPYMEHTBI M 3alPOCHl MPU TIOUCKE H
oTOope UH(pOPMAIIUU UITU JAHHBIX C YUETOM MPEIJIOKEHHON yUeOHOH (hHU3UIeCKOi
3a/1auu;

aHaAIIM3UPOBaTh, CHUCTEMATHU3UPOBATh W HWHTEPIPETHPOBATH HH(POPMAIHIO
Pa3IUYHBIX BUIOB U (HOPM TPEICTABICHHS,

OIICHMBATh HANEKHOCTh HH(POPMANMM TIO KPUTEPHSIM, MPEIIOKECHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSITENBHO;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMYy  TpEACTaBICHUS
uHPOpMAIlMU W WJUTIOCTPUPOBATH pEIIaeMble 3aJa4d HECIOKHBIMH CXEMaMH,
JTyarpaMMamu, MHOM TrpaduKkoil 1 uX KOMOMHALUAMH.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIC 1eHCTBHUS:

B X0JI€ 00CY>XJIeHUSI yueOHOI0 MaTepuaa, pe3yJbTaToB Ja0OpaTOPHBIX PadOT
U TPOEKTOB 3a]1aBaTh BOIMPOCHI MO CYIIECTBY 00OCY>KIaeMON TeMbl M BBICKA3bIBATh
UJIEM, HAILICJICHHbIE HAa pELICHUE 3aJayd U NOJJEp)KaHHE OJaroKeaaTelbHOCTH
OOIICHHS,

COTIOCTABJISITh CBOM CYXKJICHHS C CYyKACHUSMH JPYIMX YYACTHHKOB JUAJIOTa,
OOHapy>KUBaTh Pa3IMUUE U CXOJCTBO MO3UIIUIA;

BBIPAKATh CBOKO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;



nyOJIMYHO TMPEACTABIATh PE3YJIbTAThl BBIMOJIHEHHOTO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIUBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodaembl;

NPUHUMATD [EJIU COBMECTHON JEATENbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS 110
e€ JOCTM)KEHHUIO: PACIpelesIATh pPOJIM, OOCYX JaTh NPOLECCHl U PE3yIbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacTb pabOThI, JOCTUTash KaueCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPaBICHUIO M KOOPIWUHHPYS CBOM MACWUCTBUS C JAPYTUMH YICHAMU
KOMaH/1bl;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOMMIA MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENTLHO C(POPMYTHMPOBAHHBIM yUaCTHUKAMHU B3aMMOCHCTBHS.

PeryasiTuBHbIe YHHBepPCAJbHbIE YueOHbIE AelCTBUSA
Camoopranusauus:

BEISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHIX, TPEOYIOTUX IS
pereHust GU3NYEeCKUX 3HAaHUM;

OPUEHTHUPOBATLCS B  PA3NUYHBIX  MOAXOJAX  NPUHITHS  PEIICHUM
(MHAMBUAYATBHOE, IPUHSATHEC PEIICHUSI B TPYIIIC, MPUHATHAC PEIICHUH TPYIIITON );

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM pElIeHUS (PU3NYECKON 3a7aud WIIH
IJIaH HCCIEOBaHUS C YYETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATH MIpejiaraeMbie BApUAHTHI pEIICHUN;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OIICHKY CUTYaIluu M Tpe/jIarath IjiaH e€ N3MCHCHHUS,

OOBSCHATh  TPUYMHBI  JIOCTHXKEHUS  (HEIOCTH)KCHHS])  PE3yJIbTaTOB
NeSATeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTUBHI B JEATEIBHOCTh (B TOM YHCJIE B XOJI BBITIOJIHCHHS
(GU3MYECKOro HCCIEAOBaHUS WIIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITCIIBCTB,
WU3MCHUBIINXCS CUTYaIlUi, YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IICJIU U YCIOBUSM.

CTaBUTH ce0s HA MECTO JIPYroro Yes0oBeKa B XOJE CHopa WM JTUCKYCCUM Ha
HAy4YHYIO TeMY, IOHUMATh MOTHBBI, HAMEPECHHS U JIOTHKY JIPYTOTO.

MPU3HABAaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3NUICCKUX 3a7ad WU B
YTBEP)KJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JAPYTOro.

ITPEAMETHBIE PE3YJIBTATDBI

K xoniy o0y4ueHus ¢ 7 Kiacce npeaMeTHbIC pe3yIbTaThl HA YIITyOJICHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUM:



WCITIOJIB30BATh MOHATHUS: (PU3NYECKUE W XUMHUYECKHUE SIBIICHUS, HAOIOIEHNE,
AKCIIEPUMEHT, MOJIEb, TUTIOTE3a, €IUHUIIBI (PH3NIECKUX BEIMYNH, AaTOM, MOJICKYJIa,
arperatHble  COCTOSIHUSI ~ BemiectBa  (TBEpAOE, KUIKOE, Tra3o00pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHENHOE),
TpPaeKTOpHsi, PaBHOJCHUCTBYIOWIAs CuJl, AedopmManus (ympyras, IUtacTHUecKas),
HEBECOMOCTh, COOONIIAIONIUECS COCY/IbI;

YBEPEHHO pa3nu4arh sBiieHus (Auddy3ns, TEMIOBOE IABMKCHHE YaCTHI]
BEILIECTBA, PAaBHOMEPHOE [BW)KEHUE, HEPABHOMEPHOE [IBH)KEHUE, WHEPIUS,
B3aMMO/JICHCTBUE TEJI, PABHOBECHE TBEPJIBIX TEJl C 3aAKPEIIEHHOW OCBhIO BpAIllCHHUS,
nepenayda JaBlieHUs TBEPIBIMU TeJIaMH, KHAKOCTSIMU W Ta3amH, aTMoc(epHoe
JIaBJICHKE; TJIaBaHKE TEJI, TPEBPAILCHUS] MEXaHUYECKOU SHEPTUH) MO OMUCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
bu3nUecKoe SBICHHUE,

pacno3HaBaTh NMPOSBICHUE U3YYCHHBIX (PU3NYECKUX SIBIICHUN B OKPYKAIOIIEM
Mupe (B TOM yucie (puznueckue SIBJICHUS B MPUPOJC: MPUMEPHI JBUKECHUS C
Pa3IMYHBIMUA CKOPOCTSIMU B KUBOM W HEKHMBOMW MPUPOJE, JEUCTBUE CHUII TIKECTH,
TPEHUsI, YIPYTrOCTH B MPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(EPHOro JaBJICHUS HA
YKUBOM OpraHu3M, MJIaBaHuEe PbIO, pblYary B TEJE YeOBEKa), IPU 3TOM NEPEBOIUTD
MPAKTUYECKYIO 3a/1auy B y4eOHYIO0, BBIICIATH CYIIECTBEHHbIC CBONCTBA (TPU3HAKU)
(bU3NYECKUX SBJICHHUI;

OMUCHIBATh HU3YyUYCHHBIC CBOMCTBA TeNl W (DU3UUYECKHUE SIBJICHUS, UCIOJb3YS
bu3nUecKue BeIMYUHBI (Macca, 00bEM, IIIOTHOCTD BEIIECTBA, BPEMS, ITyTh, CPEIHSISA
CKOpPOCTh, CHJIa YIPYTOCTH, CHJIa TSKECTH, BEC Te€ja, CUJla TPEHUs, IaBJICHUE
TBEPJIOTO TeJa, JaBJICHUE CTOI0A KUIAKOCTH, BHITAIKUBAIOIIAS CUJIa, MEXaHUYEeCKast
paboTa, MOIIHOCTb, TUIEYO CHJIbI, MOMEHT CWJIbI, KOI(D(UIHEHT MOJIE3HOrO
JEUCTBUSI MEXaHU3MOB, KHHETUYECKasl ¥ TTOTEHIIUAJIbHAS SHEPIus), MPU ONMUCAaHUU
MPaBUJIBHO TPAKTOBAaTh (U3MYECKUN CMBICT HCTIOJIB3YEMbIX BEIWYUH, WX
o0O3HaueHUs W EeAUHUIBI (PU3WYECKUX BEIUYHMH, HAXOIUTh (HOpMyIibI,
CBSI3bIBAIOIINE JaHHYIO (DU3NUYECKYIO BEJIMYUHY C IPYTUMHU BEJIMYMHAMH, CTPOUTH
rpadMKu U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKkTepu30BaTh CBOMCTBA Te, GPU3UUYECKUE SBJICHUS U MPOIECCHI, UCTIOB3YSI
MpaBUJIa CIOKEHUS CUII (BJIOJIb OJHOM MpsiMOil), 3aKkoH ['yka, 3akoH [lackains, 3akoH
Apxumena, TpaBUIO paBHOBECHS phiuara (010Ka), «30JI0TOE TIPABUIIO» MEXAHUKH,
3aKOH COXPAHEHUsS MEXaHWYECKOM DHEPruu, MPU DTOM JIaBaTh CIIOBECHYIO
(GOpMyITUPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATUYECKOE BHIPAXKECHHUE;

CTPOUTH MPOCTHIC (PU3MUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB H
SABJICHUM, BBIJEIATH IMPU STOM CYIIECTBEHHbIE M BTOPOCTEIICHHBIE CBOICTBA
00BEKTOB, MPOLIECCOB, SIBJICHUM, IPUMEHITh (PUINIECKUE MOJEIH JIJIsI OOBSICHEHHUS
(bu3MYeCcKuX MPOIIECCOB U PEIICHUS YUEeOHBIX 3a]1a4;



OOBSCHATH (PU3UYECKHUE SIBICHUS, MPOIECCHl U CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CHUTyalldid MPaKkTUKO-OPUEHTUPOBAHHOTO XapakTepa, U pelaTh
KauyeCTBEHHBIC 3a/ladyd, B TOM 4HCIE TpeOyIOIIHe YHUCICHHOTO OIECHUBAHUS
XapaKTEPHbIX 3HAYECHUN (PU3NYECKUX BEIIMYUH, IIPU ITOM BBIOUpATH aJ€KBATHYIO
(buU3MYECKYI0 MOJIENb, BBISBIATh MPUUMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATh
JOTHYECKYI0 IIeTIOYKYy pAcCyXIEHUH C OMNOpod Ha H3yYEeHHBIE CBOWCTBA
bu3MYeCcKuX SBICHUH, (PU3NIECKHUE 3aKOHBI, 3aKOHOMEPHOCTH ¥ MO/IEIIH;

pemaTth pacu€THbie 3a1auu (B 2—3 OeHCTBUS) MO M3y4aeMbIM TeMaM Kypca
bu3uKy, BIOUpas aIeKBaTHYIO (U3MUECKYIO MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
U popMyJ1, CBSA3bIBAIOLINX (DU3HUECKHUE BEIMUMHBI, 3aIIUChIBATh KPATKOE YCIOBHUE U
pa3BEPHYTOE PEIICHUE 3a/1a4H, BBISBIISTH HEJJOCTAIOIINE UITH U30BITOYHBIC TaHHBIE,
00OCHOBBIBaTh BBIOOP METO/A pEIICHUS 3a/adH, HCIOIb30BaTh CIPABOYHBIC
JaHHbIE, MPOBOAMTH MAaTEMAaTUYECKUE MpPeoOpa3oBaHUs U PACUETHI, OIICHUBATH
PEATUCTUYHOCTD IOJIyYEHHOTO 3HAYeHUs (PU3MUECKON BEJITUYMHBI U ONPEIENAThH
pa3MepHOCTh GU3NIECKON BETUUMHEI, TOJYYCHHOMN NP PELICHUH 3a/1a4H;

pacrno3HaBaTh MPOOJIEMbI, KOTOPBIE MOXKHO PEUIUTh IPHU TOMOIIH (PU3UIECKUX
METOJIOB, W TMpeAJaraTb OPUEHTHUPOBOYHBIM CIMOCOO pEIIeHUs, B OMHCAHUU
UCCIIEIOBAaHMSI  PACIIO3HABAaTh  MPOBEPSIEMOE  MPEANoiokKeHHe  (TUIOTe3y),
UHTEPIIPETUPOBATH MOIYUYECHHBIN pe3yibTar;

MIPOBOMUTD OTIBITHI MO HAOMIOACHUIO (PU3UUECKUX SBICHUN UM (PU3UIECKUX
cBOMCTB Ten (nuddysus, TEMIOBOE pPACIIMPEHUE Ta30B, SBJICHUE WHEPIUU,
U3MEHEHHUE CKOPOCTH IIPH B3aUMOJICHCTBUM TeJ, Iepeada JaBICHUs KUAKOCThIO U
ra3oM, TMpOSIBICHUE JEHCTBUS aTMOC(EPHOTO JaBJICHUS, JEHCTBUE MPOCTHIX
MEXaHU3MOB): (OPMYJIUPOBATh MPEANONOKEHHE (TUIOTE3y) O BO3MOXKHBIX
pe3ynbTaTax HaOJII0ICHNH, CAMOCTOSTEIHFHO COOMPaTh YCTAHOBKY U3 H30BITOUHOTO
Habopa o0opyaoBaHus U GOPMYITUPOBATH BHIBOJIBI,

OPOBOAMUTH TPSIMbIE M KOCBEHHBbIE H3MEpeHUs (PU3MUECKUX BEITUYHUH
(paccTosiHUE, TIPOMEXYTOK BpEMEHH, Macca Tesa, 00bEM Telna, Chila, TeMIeparypa,
IUIOTHOCTh JKUIKOCTH M TBEPIOTO TeNa, CHUila TPEHHUS CKOJIBKEHUS, TaBJICHHE
BO3/yXa, BRITAIKMBAIOIIAS CUJIA, IEHCTBYIOIIAs HA MOTPYKEHHOE B )KUIKOCTH TEJIO,
KO3 (PUIIMEHT MOJE3HOr0 JEHUCTBUS TMPOCTBIX MEXAaHU3MOB) C HMCIHOJIb30BAaHUEM
aHAJIOTOBBIX M MHU(POBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOP METOAA M3MEPEHHUS,
(buKkcHpoBaTh NMOKa3aHUs NMPUOOPOB, HAXOIUTH 3HAUCHHE U3MEPSEMON BETMUUHBI C
MIOMOIIBIO YCPEAHEHHUS PE3yIbTaTOB CEPUU U3MEPEHHI U OIICHUBATH MOTPEITHOCTh
W3MEPEHNM;

IPOBOJNTH HECIIOXKHBIE IKCIIEPUMEHTAJIbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEN
¢u3nyecKux BETUYHMH (3aBUCHUMOCTH IMyTH PaBHOMEPHO ABMXKYLIETOCs Tela OT
BPEMEHH JBWKECHHS TeJa, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAaJIbHOTO
JABJIEHUS1, KaueCcTBa 00pabOTKH MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTH CHUJIbI TPEHUS



OT IUIOIIAU CONPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YJJIMHEHUS NPY’KUHBI,
BBITAJIKMBAIOIICH CHJIBI OT 00bEMa MOTPYXKEHHOMW YacTU Tela M OT IJIOTHOCTU
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTHU T€Ja, OT IIyOMHBI, HA KOTOPYIO
MOTPYKEHO TEJNO, YCIOBUM TJIaBaHUs TEN, YCIOBHUM paBHOBECHSI phlyara U OJIOKOB):
COBMECTHO € yuuteneM GOpMyIUpOBaTh 3aJadyy M TUNOTE3y MCCIEIOBaHUs,
CaMOCTOSITENIFHO ~ IUIAHUPOBAaTh  HCCJENOBAaHUE, CaMOCTOATEIBHO COOUpaTh
HKCIIEPUMEHTAJIbHYIO0 YCTAHOBKY C HMCHOJB30BAHMEM HWHCTPYKLHH, MPEACTABIATH
MOJIyYCHHBIE 3aBUCUMOCTH (PU3UYECKHX BEIMYMH B BUJE TaOMUIl U Tpaduxos,
OLICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOBI MO pe3yJIbTaTaM UCCIIEeI0BAHNUS;

coOmoaTh MpaBWJia TEXHUKH O€30MacHOro Tpyna npu pabore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh IPUHIIUIBI IEUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOLIAIOIIHNECS COCYAbl, 0apOMETp, pbluar, MoABUKHBIN
Y HETIOJBMKHBIN OJIOK, HAKJIIOHHAS! IJIOCKOCTB;

XapaKTEepPU30BaTh MPUHUUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTHYECKUX IPOLIECCOB C OMIOPOM HA X ONMHUCAHUS (B TOM YHCIIE:
NOJIIMITHAKY, YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKHN mpecc, CU(OH,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, ApEeOMETp), MCHOJb3ysl 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUM UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATHYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOLECCOB IpHU
peleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

OPUBOJUTH MPUMEPHI (HAXOAUTh MH(POPMALIMIO O MPUMEPaAX) MPAKTUUYECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KMU3HHU A1 OOECredeHUs
0e30MacHOCTH MPHU OOpAaIllEHUH C MPUOOpaMHU M TEXHUYECKHUMH YCTPOWCTBAMH,
COXPaHEHHUSI 3J0POBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO TMOBEACHUSA B
OKpYXaroUIen Cpeie;

OCYUIECTBJIATH OTOOP UCTOUYHUKOB UH(MOpMAIMKU (PU3UUECKOTO CONEPKAHUS B
HNuTepHeTe, caMOCTOSTENIbHO (QOpMYyNHpys TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOIINXCS 3HAHUNW W MyTEM CpPaBHEHHUS PA3JIMYHBIX HMCTOYHUKOB BBIICIATH
uHbOpMaIMIO, KOTOpas SBJISETCS MPOTUBOPEYMBOM WJIM  MOXKET  OBITh
HEJOCTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOTHEHUM YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISAPHYIO
JUTEPATYPY (PU3NYECKOTrO COAepKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYpPChl CETU
WuTepuer, BmaneTs npuéMaMyd KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAIUU U3 OJHON 3HAKOBOUW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpAaTKHWE MHUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(pOpMaIUU (HU3HUUYECKOTO COJEPKaHMS, B TOM YHUCIE



mMyOJMYHO JeNlaTh KpPaTKUE COOONICHHS O Pe3yibTaTaX MPOCKTOB WIIM YUEOHBIX
WCCIICIOBAHUM, NPU 3TOM TPAMOTHO MCIIOJIb30BaTh W3YYECHHBIN TOHSITUWHBIN
anmapar Kypca (GU3UKH, COMPOBOKIATh BHICTYIUICHHE MTPE3CHTAIIHNCH;

IpU BBINOJHEHUU YYEOHBIX TMPOEKTOB W HCCIEAOBAHHUM paclpeiesTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUM C MOCTABJICHHBIMU 3aJladyaMu, CJIEIUThH 3a
BEITIOJITHCHUEM TUTaHA JCHCTBUHN, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIA] B
JESATENbHOCTh T[PYIIIbL, BBICTPANBATH KOMMYHUKATHBHOE B3aUMO/ICHCTBHUE,
YUYUTHIBAsE MHEHUE OKPYKAIOIIUX.

K koH1y oOyudeHus ¢ 8 knacce IpeAMETHBIE PE3yJIbTAThI HA YIUIyOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YyHAIOIIUXCSI YMEHHU:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSHHS BELIECTBA, KPUCTAJUIMYECKHE MU
amMop(HbIE Tena, HACBIIIEHHBII W HEHACBIIICHHBIA Map, CHOCOObl M3MEHEHUS
BHYTPEHHEW OHEPIUM, OJJIEMEHTAPHBIA DJIIEKTPUUYECKUM 3apsii, IPOBOJHUKH,
MOJIyIIPOBOJHUKH, TUAJIEKTPUKH, HICTOYHUKUA MOCTOSTHHOTO TOKA, SJEKTPUUYECKOE U
MarHUTHOE TOJs, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUN SA3BIK (PU3MKHU TNPU
pelleHny Y4eOHbIX U MPAaKTUYECKUX 3a/1ay;

YBEPEHHO pa3jinyaTh SIBJICHUS (TEIJIOBOE pACIIMpEHHUE (CHKATHE), TEMI0BOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAYMBaHUE, KalWUISPHBIE SBICHUS,
UCIIapeHue, KOHJAEHCAlus, IUIaBJIEHUE, KpUCTaUIM3alus, KHUIIEHHE, CIOCOObI
Teruionepeaayn (TerIonpOBOAHOCTh, KOHBEKIUS, U3TyUEHHUE), TEIUIOBbIE MOTEPH,
IIEKTpU3alUsl TeJl, B3aHUMOJCHCTBHE 3aps/iOB, JNEHUCTBUS JJIEKTPUUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJEHCTBUE MAarHUTOB, IEHCTBUE MArHUTHOT'O MOJS Ha
IPOBOJTHUK C TOKOM) IO OMKUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacro3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3NUECKUX SBJICHUM B OKPYXKaIOIIeM
Mupe (B TOM uyucie (U3MYECKUEe SBJICHUS B MPUPOJE: MOBEPXHOCTHBIE U
KaNMWUISIpHbIEC SBJICHUS B MPUPOJE, KPUCTAUIBI B MpHUpoze, u3inydenue CosHIa,
3aMep3aHue BOAOEMOB, MOPCKHE OpU3bl, 00pa30BaHUE POCHI, TYMaHa, NHES, CHEra,
AIIEKTPUYECKUE SIBJICHUS B aTMoc(epe, 3JIEKTPUYECTBO >KUBBIX OPraHU3MOB,
MarHuTHOE 1oJjie 3emMid, Apeid MoJItoCcCOB, pOJib MATHUTHOTO MMOJIS JUIS KU3HU Ha
3emiie, TOJIAPHOE CHUSHHME), TPU STOM MEPEBOAUTH MPAKTHUYECKYIO 3a/Jady B
y4eOHYI0, BBIACISTH CYIIECTBEHHbIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SBICHUI;

OINKCHIBaTh HU3YUYCHHBIE CBOMCTBA TeN W (U3UYECKUE SIBICHUS, HCHOIB3YS
buznyeckue BeIMYNHbI (TEMIIEPATYpa, BHYTPEHHSISI SHEPTHsl, KOJTMYECTBO TEIUIOTHI,
pabota rasza, yJaeiabHas TEIUIOEMKOCTh BEIECTBA, YAEJbHAS TEIUIOTa IUIABJICHUS,
yAenbHas TEIJIoTa MNapooOpa3oBaHMs, YJENbHAas TEIUIOTa CrOpaHUs TOIUIMBA,
KOA(Q(QUIMEHT TOJE3HOTO JCHCTBUS TEIUIOBOM  MAIIMHBI, OTHOCHUTEJbHAs
BJIQXHOCTh BO3AYyXa, DJIEKTPUYECKHI 3apsid, CHJIa TOKa, JJIEKTPUYECKOE



HalpspKeHWE, CONpPOTUBIICHUE MpoBoAHUKAa, J/[C B 1enu MOCTOSSHHOIO TOKa,
AIEKTPUUYECKOE YJEIbHOE CONPOTHUBJICHUE BEIIECTBA, pabOTa U MOIIHOCTh
IEKTPUUECKOTO TOKA), MPU OMMCAHUHU TPABMIIHBHO TPAKTOBATH (PU3UUECKUIA CMBICT
HCIIOJIB3YEMBIX BEJIWYMH, MX O0O3HAUCHUS W CAUHUIIBI (PU3MYECKUX BEJIUYUH,
HaxO0JUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIIMUHMHY C APYTUMHU
BEITMYMHAMHU, CTPOUTH TpadUKN U3YICHHBIX 3aBUCUMOCTEH (DU3MIECKUX BEITMYUNH;

XapaKTEePU30BaTh CBOMCTBA TEJ, PU3NUECKUE SIBJICHUS U MPOIIECCHI, UCTIOIb3YS
OCHOBHBIE TOJIOKEHHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA,
ypaBHEHHE TEIJIOBOTO OajaHca, 3aKOH COXPaHEHHMS AJICKTPUUYECKOTO 3apsijia, 3aKOH
KyJioHa, IpUHIUIT CyNIEPIIO3UIIUM SJICKTPUUYECKUX MOJIeH, 3akoH OMa JJ1s yyacTKa
uenu, npasuia Kupxroga, 3akon OMa 11 mosnHoOM nenu, 3akoH Jlxoyns-Jlenua,
3aKOH COXPaHEHUs HSHEPTHH, MPU STOM pa3IUvaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHa M €ro MaTeMaTUYeCKOE BBIPAXKEHUE;

CTPOUTH TPOCThIC (HU3NUYECKUE MOJICTH pPeallbHBIX OOBEKTOB, MPOIIECCOB U
SBJICHUM, BBIJEIATH IPU HATOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIIECCOB, ABICHUMN, IPUMEHATH (PU3NUECKHE MOJICTU JIJIsi OObSICHEHUS
(U3MYECKUX MPOIIECCOB M pEelIEHUs YUeOHBIX 33]1ay;

OOBSICHATH (PU3HUECKUE SBICHUS, MPOIECCH U CBOMCTBA TEJI, B TOM YHUCJIC U B
KOHTEKCTE CHUTyalluid TMPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W peuiarh
KaueCTBEHHbIC 3aJlauyd, B TOM 4YHUCJE TPEOYIOIIME YHUCIEHHOIO OICHUBAHUS
XapaKTePHbIX 3HAYCHUN (PU3MYECKUX BEIMYMH, IPU 3TOM BBIOUpATH aJCKBATHYIO
(U3UYECKYIO0 MOJIEIIb, BBISBIISITH MPUYMHHO-CIICICTBEHHBIC CBS3U M BBICTPAMBATh
JIOTUYECKYIO IIEMOYKY PACCYKJCHHM C OIOPpOM Ha U3YYECHHBIE CBOMCTBA
bu3nYecKuX SBICHUM, (HU3NUSCKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJISIIH;

YBEPEHHO pelllaTh pacu€THbIC 3ajadd (C omopod Ha 2—-3 ypaBHEHMS) IO
M3ydyaeMbIM TeMaM Kypca (PU3HMKHU, BHIOMpasi aleKBaTHYIO (GU3UYECKYIO MOJIEIb, C
WCIIOJIb30BAaHUEM 3aKOHOB M (hOPMYJ, CBS3BIBAIONIUX (PU3MUECKHE BEIMYUHBI,
3alUChIBaTh KPaTKOE YCIOBHE M Pa3BEPHYTOE PEIICHUE 3a/Jaud, BBISIBISATH
HEJIOCTAIOIINE WM M30BITOYHBIC JaHHbIE, 00OCHOBLIBATH BHIOOP METOJIa PEIICHUS
3a/1aud, WHCIMOJb30BaTh CIPABOYHBIC JaHHbBIC, NPUMEHATh METOAbl aHaJIu3a
pa3MepHOCTEH, MCIO0JIb30BaTh rpaduueckue METOAbl PEIICHUs 3aj1ad, MTPOBOJUTH
MaTeMaTHYSCKHEe IIpeoOpa3oBaHusl W Pacy€Thl, OICHUBATh PEATUCTHYHOCTD
MOJIYYCHHOTO 3HA4YeHUs (U3UYECKON BEIMYMHBI W OMPENETSATh Pa3MEPHOCTh
(bu3nYECKON BETMYUHBI, TOJYYSHHOU MPU PEIICHUN 3aa4H;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIC MOKHO PEITUTh IIPU MOMOITH (PHU3UIECKUX
METOJIOB, W TMpeJjiaraTb OPHUEHTUPOBOYHBIN CMOCOO pENIeHHs, B ONMHCAHUU
UCCIIEIOBAHUSI  paclo3HaBaTh  MPOBEPSEMOE  MPEAINOJIOKEHHEe  (THUIOTE3Y),
WHTEPIIPETUPOBATH MOTYUYECHHBIN pE3yJIbTarT;



MPOBOJUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UIH (PU3UIECKUX
CBOMCTB Ten (KamWUISPHBIC SBJICHMS, 3aBUCHUMOCTH IaBJICHHS BO3JyXa OT €ro
o0béMa W TemmepaTypbl, CKOPOCTH Ipoliecca OCThIBaHMS (HarpeBaHus) IpH
U3IYyYEHUH OT I[BETa M3JIydarollel (MOTJIOMIAOIe) MOBEPXHOCTH, CKOPOCTh
UCHApEHUsi BOJbl OT TEMIIEPATypbl >KUAKOCTH M IUIOWAAU €€ MOBEPXHOCTH,
AIIEKTpU3ALUS TeNl M B3aUMOJCHCTBHE AIIEKTPUUECKUX 3apsiioB, B3aUMOJICHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YyaJIU3allisi MArHUTHBIX TOJIEH MTOCTOSTHHBIX MAarHUTOB,
JEHCTBUSL MarHUTHOTO IOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA 3JIEKTPOABUIATENS MOCTOSIHHOIO TOKA): (JOPMYJIMPOBATH MPOBEPSEMOE
OpeanoyiokeHne  (TUIOTe3y) O  BO3MOXKHBIX — pe3ysbTarax  HaOJIIOJCHUH,
CaMOCTOATENILHO COOMPATh YCTAHOBKY W3 HM30BITOYHOIO Habopa 00OpyaOBaHMS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

OPOBOAUTH TPSIMbIE M KOCBEHHBbIE HW3MEpPEHUs (PU3MUYECKUX BEITUYHUH
(TemmepaTypa, OTHOCHUTENbHAsl BIAXKHOCTb BO3/yXa, CUJa TOKA, HaIpsDKEHUE,
yAenbHas TeIJIOEMKOCTh BEIIECTBA, COMPOTHBIICHHWE IPOBOJHUKA, paboTa u
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA) C HCIOIH30BAHHUEM AHAJIOTOBBIX M ITU(PPOBBIX
puOOpPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpEHUs, (PUKCHPOBATH IMOKa3aHUS
npuOOpOB, HAXOAUTH 3HAUYEHUE U3MEPSEMOUN BEJIMYUHBI C MOMOILIBIO YCPEIHEHUS
pe3yJIbTaTOB CEPUH U3MEPEHUHN U OLIEHUBATh MOIPEUTHOCTh U3MEPEHMUIA;

POBONUTH IKCIIEPUMEHTAJIbHBIC MCCIICOBAHUS 3aBUCHUMOCTEH (PU3NIECKUX
BEJIMYMH (3aBUCMMOCTH JIaBJICHHUS BO3AyXa OT €ro o0bEMa W HarpeBaHWs WU
OXJIAKICHMSI, UCCIIeI0BAaHUE SIBICHUS TEII000MEHa IPU CMENIMBaHUH XOJIOJHOM U
ropsiueid BoJibl, 3aBUCUMOCTb COIPOTUBIICHUS TPOBOAHUKA OT €T0 JJIMHBI, TUIOIIA I
MOTEPEYHOI0 CEYEHMSI M YJIETIbHOTO CONPOTUBIICHHSI BEIECTBA MPOBOIHUKA, CUJIBI
TOKa, TPOTEKAIOIIer0 uepe3 MPOBOAHMK, OT HAmNpsHKEHUS Ha TPOBOJHUKE,
UCCJICIOBAaHKE TIOCTIEIOBATEIHHOTO U TAPAIETbHOTO COSAMHEHUN MPOBOIHUKOB):
COBMECTHO ¢ yuuTeneM (GOpMyIHpoBaTh 3aJady M THUIOTE3y HCCIeI0BaHus,
CaMOCTOSITENIbHO ~ IUITAHUPOBAaTh  HUCCIEJOBaHHE, CaMOCTOSATEIbHO CcOOUpaTh
OKCMIEPUMEHTAIBHYIO YCTAHOBKY C WCIOJB30BAaHUEM HHCTPYKIUH, MPEACTABISATH
MOJTyYEHHBIC 3aBHUCHUMOCTH (PU3UYECKMX BEJIMYMH B BUAC TaONUIl U TpaduKOB,
OLICHWBATh MOTPEIIHOCTH, JACJIATh BBIBOJBI IO PE3YJIbTaTaM MCCIICIOBAHMS,;

coOMI0aTh MpaBmiia Oe3omacHOro Tpynaa mnpu padbote ¢ 1abopaToOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHITUIIBI JEHCTBUS U3yUYEHHBIX MTPHUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJIOTMUECKHX MPOLIECCOB € ONOPOM HA UX ONUCAaHUsI (B TOM YHUCIIE:
CHCTEMa OTOIUICHUS IOMOB, THTPOMETP, TapoBasi TypOUHa, aMIIepMETP, BOJIBTMETP,
CUETYMK  JJEKTPUYECKOM  DHEPrHM,  BJICKTPOOCBETHTEIbHBIE  MPUOOPHI,
HarpeBaTeNbHbIE ANEKTPOIPUOOPHI (IPUMEPHI ), TPEIOXPAHUTETH U UX TPUMEHEHUE
B OBITY M TEXHUKE, NPUMEHEHUE IOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,



ANIIEKTPOJBUTATENb IMOCTOSIHHOTO TOKAa), HCIOJb3ysS 3HAaHUA O CBOMCTBAX
busznyecKkux sIBICHUN, HEOOXOAUMBIE (PU3NUECKIE 3aKOHBI U 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOUCTBA U U3MEPUTEIbHBIEC PUOOPHI
0 CXEMaM M CXEMaTHYHbIM pPHUCYHKaM (KUAKOCTHBIM TEPMOMETp, TEPMOC,
IICUXPOMETpP, TUTPOMETpP, JBUraTeilb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOIL,
peocTar), COCTaBIATH CXEMbl SJEKTPUUYECKUX LIEMEH C IOCIEeI0BATEIbHBIM U
napajuyiebHbIM COEAMHEHUEM 3JIEMEHTOB, pa3jinyas YCIOBHbIE O0O3HAYEHUS
AJIEMEHTOB JIEKTPUUYECKUX LIETIEH, UCII0JIb30BATh CXEMBbI M CXEMaTUYHbIC PUCYHKU
U3YYEHHBIX  TEXHUYECKMX  YCTPOMCTB,  M3MEPUTEIBHBIX  NPUOOPOB U
TEXHOJIOTMUYECKUX MPOIIECCOB IIPU PEIICHUN YUYEOHO-IPAKTUUECKUX 3a1a4;

IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCITOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KWU3HU ISl 0OecreyeHus
0e30macHOCTH IpU OOpallleHuu ¢ NpubdopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUS 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYXaroUIIEH Cpee;

OCYUIECTBJIAThH MOUCK MH(pOpManuu Guanyeckoro cojepxanus B UutepHere,
CaMOCTOATENBHO (POPMYIUPYS MOMCKOBBII 3aIIpOC, HA OCHOBE UMEIOIINXCS 3HAHUI
U CPaBHEHMS JIOMOJHUTEIBHBIX HCTOYHUKOB BBIIEIATh MH(POpPMAIUIO, KOTOpas
SIBJISIETCS IPOTUBOPEUUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOJTHEHUH YYEOHBIX 33JaHUN HAyYHO-TIOMYJIAPHYIO
JUTEPATYPy (PU3NYECKOro coAepKaHus, CIPaBOUYHbIE MaTEpHalbl, PECYPChl CETU
WNuTepHer, BiageTh NpuéMaMy KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIU U3 OJHOM 3HAKOBON CHCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHBIE NHUCHBMEHHBIE M KpaTKHE YCTHBIE COOOILEHUS,
00001112 nH(OPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UUECKOTO COACPKAHUS, B
TOM  4uciae  MOyOJIMYHO  MPEACTaBIsATH  Pe3yJbTaThl  MPOEKTHOM WU
UCCJIEI0BATENBCKON AEATEIBHOCTH, ITPU 3TOM I'PAMOTHO MCHOJIb30BATh H3yYEHHBIN
MOHSATUIHBIN ammapaT Kypca (pu3uKu, COnpOBOXKAATh BRICTYIIIICHUE MPE3CHTAIINCH;

IIPU BBITIOJIHEHUHM YYE€OHBIX MPOEKTOB M HMCCIIEJOBAHUN (PU3MYECKHX MPOLECCOB
pacnpenenarb OOS3aHHOCTH B TpPYIINE B COOTBETCTBUU C IOCTaBJICHHBIMU
3aJlayaMu, CJEIUTh 32 BBIIIOJIHEHHEM IUIaHA JEUCTBUI U KOPPEKTUPOBATH €rO,
a/IeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJI/1 B I€ATEILHOCTD TPYIIIbI, BHICTPAUBATh
KOMMYHUKATUBHOE  B3aWMOJEHCTBHE, NPOSABISISL TOTOBHOCTh  pa3pellaTrh
KOH(DJIUKTBHI.

K kony oOyuenus ¢ 9 knacce npeiMeTHbIE PE3yIbTaThl HA YTIIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:
UCIIOJIb30BaTh MOHATHS (CUCTEMA OTCUETA, OTHOCUTEIBHOCTh MEXaHUYECKOIO
JBW)KCHUSA, HEBECOMOCTb U IIEPErPYy3KH, LEHTP THKECTH, MEXAHUYECKUE BOJIHBI,
3BYK, HMH(pa3ByK M yJIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJHBI, PEHTI€HOBCKOE



U3y4YeHHe, MIKala IEKTPOMArHUTHBIX BOJIH, HCTOYHUKH CBETA, OJIM30PYKOCTh U
JAIbHO30PKOCTh, CIIEKTPhI MCITyCKaHUSl M TMOTJOoIIeHus, anb(pa-, Oeta- U ramma-
U3ITy4YEeHHsI, U30TOIbI, SIIEpHAas U TEPMOSACPHAs 3HEPreTHKa) U CUMBOJIMYECKUI
A3bIK (PU3UKHU IPU PELLICHUH YUEOHBIX U MPAKTUYECKUX 3a/1a4;

YBEPEHHO  pa3iuyaTh  sBJICHUS  (PaBHOMEpPHOE M  HEPABHOMEPHOE
NPSIMOJIMHEWMHOE JBUKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE,
CBOOOJHOE MAaJE€HHUE TE€J, JABW)KEHHE IO OKPYKHOCTH, B3aHMMOJIEHCTBHE T,
paBHOBECHE MAaTEpUaIbHOW TOYKH, PEAKTUBHOE JBUKEHHE, HEBECOMOCTb,
KosieOaTeNbHOE  JIBWJKEHUE (FapMOHMYECKHE, 3aTyXalolllie, BBIHY)KJICHHBIC
Koyie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHME (PacHpOCTPAHEHUE M OTpaKEHUE
3ByKa, uHTepdepeHus u qudpakiys BOJIH), NPIMOJMHEHMHOE pacrpoCTpaHEHUE,
OTpaX€HUE M TMPEJIOMJICHUE CBETa, IMOJHOE BHYTPEHHEE OTpPaKEHUE CBETa,
pasnoxkeHue Oejoro cBeTa B CHEKTP U CIO0XEHHE CHEKTPaJbHBIX I[BETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYaTOro  CIEKTpa
U3JIy4YeHHs) 10 ONHUCAHHUIO HX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3UYECKOE SBJICHUE;

pacno3HaBaTh MNPOSBICHUE U3YYECHHBIX (PU3NYECKUX SIBIICHUN B OKPY’KaIOIIEM
mMupe (B TOM uucie (pU3MUECKHE SBJICHUS B MpPHUPOJE: MPWIMBBI U OTJIMBBHI,
nBrkeHrne 1uaHeT COJHEYHOW CHCTEMBI, PEAaKTHBHOE JIBM)KEHHME O KHMBBIX
OpraHU3MOB, BOCHPHSITHE 3BYKOB >KHUBOTHBIMHU, 3E€MJIETPSICEHHE, CEHCMHUYECKHE
BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJ, ONTUYECKHUE SBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JeiCTBUE BUIAMMOIO, YJIbTPa(dUOIETOBOTO M PEHTIEHOBCKOTO  M3JIy4YEHMH,
€CTECTBEHHbII pagUMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJHOaKTUBHOE
U3JIy4eHHE NPUPOJHBIX MHUHEPAIOB JECWCTBUE DPAJMOAKTHBHBIX H3JIyYEHHH Ha
OpraHu3M 4YeJOBEKa), MPU 3TOM MEPEBOAMTH MPAKTHUECKYIO 337ady B y4eOHYIO,
BBIICJISITh CYLIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

OINKCHIBaTh M3YUYCHHBIC CBOMCTBA TeN W (UIUYECKUE SIBICHUS, UCIOIB3YS
¢usznyeckue BENWYMHBI (CPEAHAsT W MTHOBEHHass CKOpPOCTh Teja IMpH
HEPaBHOMEPHOM JIBI)KEHHH, YCKOpPEHHUE, MEepEeMEILIEHUE IMPU PaBHOYCKOPEHHOM
NPSIMOJIMHEMHOM  JIBIDKEHUM,  yIJoBass  CKOPOCTb,  LIEGHTPOCTPEMHTEIbHOE
YCKOpEHHE, CHJIa TPEHHUS, CUJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHUE CBOOOIHOTO
NaJIeHUs, BEC TeJla, LEHTP TSHKECTU TBEPAOrO Tea, UMITYJIbC TEJa, UMITYJIbC CUIIBI,
MOMEHT CHJIbl, MEXaHHUeCKasi paboTa U MOIIHOCTh, MOTEHIMAIbHASI SHEPT U Tela,
MOJHSTOrO HaJl MOBEPXHOCTHIO 36MJIM, MOTEHIIMATbHAS SHEPTHUS CKATOU MPY>KUHBI,
KUHETUYECKasi DHEPIus, IOJIHAs MEXaHWYeCcKas HHEpPrus, MepuoJ M YacToTa
KoJIe0aHul, MepHoJ MAaTEMATUYECKOTO U MPYKUHHOTO MASTHUKOB, JJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, IOKA3aTeNlb MPEIOMIICHUS
Cpelbl), IPU OMUCAHUH MTPABUIIBHO TPAKTOBATh (PU3UUECKHUI CMBICI UCTIOTIb3YEMBIX
BEJIMYMH, X 0003HAYEHUS U €AMHULIBI PU3NYECKUX BETUYHUH, HAXOAUTH (HOPMYJIbI,



CBSI3BIBAIOIIUE JTAHHYIO (PU3UYECKYIO BETUUMHY C APYTUMHU BEIMYUHAMH, CTPOUTH
rpaduky U3y4yeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIIUYHH;

XapaKTepU30BaTh CBOICTBA Tell, (PU3MUECKUE SIBJICHUS U IIPOLIECCHI, UCTIONb3Y S
3aKOH COXpaHEHUsl JHEpPruH, 3aKOH BCEMHUPHOTO TSTOTEHUS, MPUHIUI
CYNEPIIO3ULIMU CUJT, TPUHIIUI OTHOCUTENbHOCTH [ anuies, 3akonsl HptoToHa, 3aK0H
COXpaHEHHUsl UMITYJIbCa, TEOPEMY O KHHETHUECKON SHepruM, 3akoH ['yka, 3akoH
bepHymim, 3aKOHBI OTpaKEHUSI M MPETOMIICHUSI CBEeTa, (OPMYSy TOHKOW JIMH3HI,
IUTAHETapHYI0 MOJIENb aTOMa, HYKJIOHHYIO MOJENIb aTOMHOTO fJipa, 3aKOHbI
COXpaHEHUSs 3apsI0BOI0 U MAacCCOBOI0 YHCEN MPH SAEPHBIX PEAKIUAX, IPU ITOM
pa3nnyaTth CIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U €r0 MAaTEMAaTUUYECKOE BBIPAKEHUE;

CTPOUTHh (PU3UYECKHE MOJEIH PEaTbHBIX OOBEKTOB, MPOILIECCOB M SBICHUH,
BBIICTISITh TIPU OTOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA OOBEKTOB,
IPOLECCOB, SIBICHUN, NPUMEHATh (QUINUYECKUE MOJEIH I OOBICHEHUS
(u3NYECKUX MPOLIECCOB U pEIICHUs YUeOHBIX 3a1a4;

OOBACHATH (PU3NYECKHUE SIBICHUS, TPOIECCH M CBOWCTBA TEJN, B TOM YHCIIE B
KOHTEKCTE CHUTyalldid MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa, U pemarthb
KauyeCTBEHHBIC 3a/ladyd, B TOM 4HCIE TpeOyIOIHe YHUCICHHOTO OIEHUBAHUS
XapaKTEepHBIX 3HAYEHUHN (U3NYECKUX BEJIUYUH, IPU 3TOM BBIOMPATH aJI€KBATHYIO
(Gu3NYECKyI0 MOJEIb, BBIBISATH MPUUMHHO-CIICICTBEHHBIEC CBSI3U M BBICTPAUBATh
JIOTUYECKYIO IIEMOYKY PACCYXACHUH M3 2—3 IMaroB C OMOpPON Ha W3yYCHHBIC
CBOICTBA (pU3MUECKUX SIBICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO pellaTh pacyE€THBIE 3a7jaud M0 M3yYaeMbIM TeMaM Kypca (U3UKH,
BBIOMpAs aIEKBaTHYIO (PU3UYECKYIO MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB U (hopmy!,
CBSI3BIBAIOIIUX (PU3MYECKUE BEJIMYMHBI, 3alHUChIBaTh KpaTKOe YCIOBUE U
pa3BEPHYTOE pEIICHUE 3a/1a4H, BBISBIISTH HEJOCTAIOIINE UITH N30BITOYHBIC TaHHBIE,
O0OOCHOBBIBaTh BBIOOp METOJA pEIICHUS 3a/JadH, WCIOIb30BaTh CIPABOYHBIC
JaHHbIE, TPUMEHITh METOJIbl aHAJINM3a Pa3MEPHOCTEH, UCTIOIB30BaTh rpaduuecKue
METO/Ibl PeIIeHus 3a7a4, MPOBOJUTH MaTEMaTHYECKUE MPEOoOPa30BaHUsI U PaCUETHI,
OLICHWBATh PEATMCTUYHOCTh TOTYYEHHOTO 3HAueHUs (DU3MUECKOW BEIMYUHBI H
OTIPENETSATh Pa3MEPHOCTh (PU3MYECKOW BEIWYHMHBI, MOJYYCHHOW MpPH pPEUICHUH
3a/a4H;

pacro3HaBaTh NPOOJIEMBbl, KOTOPbIE MOKHO PEUIUTh IPU TOMOIIN (PU3UYECKUX
METOJIOB, W TMpeajiaraTb OPUEHTHPOBOYHBIA CHOCOO peUIeHHs, B OMNUCAHUU
UCCIICIOBAaHMSI  PACIIO3HABATh  TMPOBEPSIEMOE  MPEANONOKEeHHEe  (THUIOTE3Y),
OLICHMBATh MPABWJILHOCTH MOPSAKA MPOBEICHUS UCCIEI0BAHUS, HHTEPIIPETUPOBATh
MIOJTyYEHHBIN pe3yJIbTarT;

IPOBOAUTDH OMBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UM (PU3NUECKUX
CBOMCTB TenN (M3yueHue BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aKOHA COXPaHEHWs UMITyJibCca, JEUCTBUE 3aKOHA bepHyuIM M BO3HUKHOBEHHUE



NOIBEMHONW CHJIBI KpbUIa, 3aBUCUMOCTHh IMEpHOJa KOJEOaHWN MPY>KUHHOTO
MasiTHUKa OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTh OT aMIUIUTYAbI
MaJbIX KoJIeOaHMii, MPSIMOJIMHEITHOE pacpOCTpaHEHHE CBETA, pa3lioKeHUe Oeoro
CBETa B CIIEKTP, U3yUEHHUE CBOICTB M300pa)K€HMs B IUIOCKOM 3€pKajie U CBOICTB
U300paXkeHusl IpeaMeTa B coOuparoleil nuH3e, HaOMIOACHHE CIUIOIIHBIX U
JUHEHYaTBIX CIIEKTPOB U3ITyYeHUs): dbopMynpoBaTh poBepsieMoe
OpeanoyiokeHne  (TUMoTe3y) O  BO3MOXKHBIX — pe3ysibTaTaX  HaOJIOJCHUH,
CaMOCTOSITENIBHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyJoBaHMS,
OIKCHIBATh XOJ1 ONbITa U (HOPMYIHPOBATH BHIBOJBL;

IPOBOAUTH NPU HEOOXOAMMOCTH CEpPHUIO0 MPSMBIX H3MEPEHHM, onpeaenss
CpeaHee 3HaYCHUE U3MEPSEMON BETMYUHBI M OTIPEIEIISiS IOTPEITHOCTh PE3YIbTATOB
NPSMBIX U3MEPEHUI, 000CHOBBIBATH BEIOOP cItoco0a U3MEPEHHs (M3MEPUTEIBHOTO
npubopa);

IPOBOUTH KOCBEHHbBIE U3MEPEHUS (PU3NUECKUX BEIUYUH (CPEIHSS CKOPOCTh
¥ YCKOpEHHE Tejla NpU PaBHOYCKOPEHHOM JABI)KEHUH, YCKOpPEHHE CBOOOIHOTO
NaJeHUS, )KECTKOCTD MPY>KUHBI, KOPPHUIIHUESHT TPEHUS CKOIBKECHHSI, MEXaHUIECKas
paboTa W MOIIHOCTh, YacTOTa W TEPHOA KOJCOAHW MaTeMaTH4YeCKOro U
OPYKUHHOTO MAasATHUKOB, (DOKyCHOE paccTOsHHE coOMparomie JuH3bI U €€
ONTUYECKass CHUJIa, PaJUOAaKTUBHBbIA (DOH) C MCHOJIB30BAHUEM AHAJOTOBBIX H
nM(ppoBBIX MPUOOPOB: OOOCHOBBIBATH BBHIOOP METOAA HU3MEPEHMS, IUIAHUPOBATh
U3MEpPEHHs, CaMOCTOSTEIbHO COOMpaTh JKCIEPUMEHTAJbHYIO  YCTaHOBKY,
BBIUMCIIATh 3HAYEHHE BEJIMYMHBI M aHAIM3UPOBATH IOJyYEHHBIE DPE3YJIbTaThl,
OLIEHUBAs MOTPEIIHOCTh PE3YJIbTaTOB KOCBEHHBIX U3MEPEHUM;

IPOBOANUTH HKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBHCHUMOCTH IIyTH OT BPEMEHH NPHU PAaBHOYCKOPEHHOM JBUXEHHH O€3
HAYaJlbHOM CKOPOCTH, 3aBUCHMOCTh CHJIBI TPEHHUS CKOJBXKCHHS OT CHJIBI
HOPMaJbHOTO JaBJICHUS, MEpuojJia KoyieOaHU MaTeMaTH4YeCKOro MasiTHHUKa OT
JUIMHBI HWUTH, OIpeleJieHHe YCKOPEHHUsi CBOOOJHOIrO TaJeHHUs, HCCIIEIOBaHHE
W3MCHEHHUSI BEJIMYMHBI U HAIpaBJICHUS WHAYKIIMOHHOTO TOKA, 3aBHCHMOCTH yTIJa
OTpaKEeHUs CBETA OT yrJa MajeHHsI, yIiia IPEeTOMIICHHUS OT yTIJia MaJeHUsI CBETOBOTO
Jdy4a, UCCIEIOBAaHUE TPEKOB: M3MEPEHHUE YHEPTUH YACTHIIHI IO TOPMO3HOMY ITYTH
(mo dororpadusim)): COBMECTHO ¢ yuuteneM (HOpMyJIUpPOBaTh 3aady U TUTIOTE3Y
UCCIJIEIOBaHMSI, CaMOCTOSTEIbHO IUIAHUPOBATh HCCJIEIOBAHUE, CaMOCTOSATEIHHO
coOupaTh  IKCIEPUMEHTATBHYIO  YCTaHOBKY, TMPEACTaBIATh  IOJYYCHHBIC
3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BMJE TaOMUL M TIpaUKOB, OLEHUBATH
MOTPEIIHOCTH, JeNIaTh BHIBOBI MO PE3yJIbTaTaM HCCIEAOBAHNUS;

coOmoaTh mpaBuia 0e30MacHOro Tpylna mnpu padbore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;



XapaKTEePU30BaTh MPUHUMUIIBI IEUCTBUS U3YUEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX IIPOLIECCOB C ONIOPOM HA X ONMHUCAHUS (B TOM YHCIIE:
CIOUAOMETP, TaTUYUKH MOJIOKEHUS, PACCTOSHUS U YCKOPEHUS, PAKETA, 3XO0JIOT, OUKH,
nepuckorn, (oToannapar, MHUKpPOCKOIN, TEJIECKON, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOIN, JO03MMETp, Kamepa BuiibcoHa), MCIosb3ys 3HAHUS O CBOWCTBAx
busznyeckux  SABIEHUH W HEoOXonuMble  (U3MUYECKHE  3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM HW3YYEHHBIX TEXHHUYECKHX
YCTPOMCTB, HU3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB IpHU
pelIieHnn y4eOHO-NPAaKTUYECKUX 3a]ad, ONTHYECKHE CXEMbI JUIsl HOCTPOEHUS
1300pakeHHUH B MJIOCKOM 3epKajie U coOMparomien J1H3E;

IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KM3HHU A1 OOECredeHUs
0e30macHOCTH IpU OOpallleHuu ¢ NpubdopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUS 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYXaroUIIEH Cpee;

OCYUIECTBJIATH MOUCK MH(popManuu Guznyeckoro cojaepxanus B UutepHere,
CaMOCTOATENBHO (HOPMYJIUPYsI TOMCKOBBIN 3alpOC, HaXOJUTh MYTHU ONpPEACIICHHUS
JIOCTOBEPHOCTH TOJIy4YeHHON HMH(OpMalMM Ha OCHOBE MMEIOIIMXCS 3HaHUM u
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh NPHU BBINOJTHEHUH YYEOHBIX 33JaHUN HAyYHO-TIOMYJIAPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUs, CIIPABOUYHbIE MAaTepHalbl, PECYPChl CETU
WNuTepHer, BiageTh NpuéMaMy KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIU U3 OJHOM 3HAKOBON CHCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIE NMHCbMEHHBIE M YCTHBIE COOOILIEHHS Ha OCHOBE
MH(pOpPMAIUU U3 HECKOJIBKUX HMCTOYHMKOB (PU3MYECKOrO COJAEpkaHUS, IMyOIHMYHO
MPEACTABIATh PE3YyJIbTaThl MPOEKTHOM MM UCCIIEI0BATEIBCKON AESTEIBHOCTU MPU
OTOM TPAMOTHO HCIIOJIb30BaTh H3YyYECHHBIM MOHATHUHHBIM aIlapar H3y4aemMoro
pa3nena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHE IMpe3eHTalel ¢ yuérom
0COOEHHOCTEH ayJAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbie
Ne n/m P Kourposbnbie IIpakTHyeckue (1upp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgen 1. TermioBble iBJICHUSA
11 CtpoeHue u cBOWCTBA BeLleCTBA 7
1.2 TemnoBbIe MpoIeCCH 28 2 3
Wroro mo pazneny 35
Paznein 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
91 DneKTpuuecKue 3apsaabl. 3apsHKeHHbIE Tea 3 0
' U MX B3aUMOJICHCTBUS
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 35 2 4
2.3 MarHuTHbIE SIBICHUS 7 1
24 DJeKTpOMarHuTHAs HHIYKIINS 0 0
2.5 CBeTOoBBIE ABJICHUS 13 1
Wroro mo pazneny 63
Pasnen 3. I[loBTopuTenbHO-0000IaI0IM I MOYJIb
3.1 ‘ [ToBTOpHUTENTEHO-0000IIAFOIIHI MOTYJTh 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 9




9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (ungposbie)
Ne i/mn Konrpoubusie IIpakTHueckue
NMPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexannueckue siBJICHHUS
MexaHH4YeCKOe IBHYKEHUE B CITOCOOBI €ro
1.1 30 1 4
OTIMICAHHUS
1.2 BsaumonetictBue Ten 18
1.3 3aKOHBI COXPAaHEHUS 15 1 2
Wroro mo pazneny 63
Pasnen 2. Mexanuveckne KoJie0aHus U BOJHBI
2.1 Mexannueckue KoieOaHus 8 3.5
2.2 MexaHuueckre BOJIHBL. 3BYK 10 3
Hroro no paznery 18

Pasznen 3. BJICKTPOMEIFHI/ITHOC moJie M1 3JICKTPOMAarHMTHbLIC BOJIHbBI

3.1

DIIeKTPOMArHUTHOE MOJIE U
SJICKTPOMArduTHBIC BOJIHBL

Hroro no pazneny

6

Pasgen 4. CBeToBbIe ABJICHUA

4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA
4.2 JIuH3b! U onTUYECKUE TPUOOPHI
4.3 Paznoxxenue 6e10ro cBeTa B CIIEKTP




Hroro no pazneny

Pa3gen 5. KBanToBbIe IBJICHUSA

16

5.1 Henyckanue v normioueHue cBera aroMoM 1
5.2 CtpoeHune aTOMHOTO spa
5.3 SnepHble peakuuu
Hroro mo pazaeny 16
Pasnea 6. [loBToputenbHO-00001aI0IM i MOYJIb
6.1 Mexanuueckue sBJIeHHS (IOBTOPUTEIBHO- 6 3
' 0000IIAKOIIHI MOJTYJIb)
6.2 TemoBsie siBIEHUS (TIOBTOPUTEIBHO- 3
' 00001Iat0TNIT MOYJIb)
6.3 DJEeKTPOMAarHUTHBIC SBJICHUS 3 1
' (TOBTOPHUTEIBHO-0000IIAFOIINIT MO/TYJIb)
6.4 CaeToBbI€ sIBJIEHUS (TOBTOPUTENILHO- 1 1
' 0000IIAIOIUI MOLYJIb)
6.5 [ToBTOpHUTENHEHO-0000IIAIOIINN MOy b 4
Hroro no pazneny 17
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 26.5




IHOYPOYHOE IIVTAHUPOBAHUE

8 KVIACC

Ne i/t

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoTsI

TernnoBoe nuxeHue. Temneparypa.

BuyTpennss sueprus

CriocoObl U3MEHEHUS BHYTPEHHEN

3 1
SHEPTUU

4 Bunp! Tennonepenaun. 1
TenmonpoBOAHOCTH

5 Pemenne xauecTBEHHBIX 33/1a4 Ha 1
TETUIONPOBOAHOCTh

6 Kongexkmus. Uznyyenne 1
CpaBHeHUE BHJIOB TEILIONEPEIauH.

7 [Tpumeps! Teruonepeaayy B NpUpoOJIe U B 1
TEXHUKE.

3 KomuuectBo temorsl. Equnuibt 1
KOJIMYECTBA TEIUIOTHI

9 VYV nenpHas TEMI0EMKOCTh 1
Pacuer xonmmuecTBa TEIIOTHI,

10 HE00XOIMMOTO JJIsl HarpeBaHUs Teja WK 1
BBIJICIISIEMOTO UM TIPH OXJIKICHUN
Pemienue 3a1a4 Ha pacueT KOJIMUECTBA

1 TETIOTHI, HEOOXOIUMOTO JIJIsl HArPeBaHUS 1

TCJIa UJIN BBLACIIKICMOI'O UM IIPU
OXJIAXKICHHUH




Jlaboparopnas padota 1 "CpaBHeHue

12 KOJIMYECTBA TEIUIOTHI MPYU CMEITUBAHUH
BO/JIbI pPa3HOW TemmepaTypsl "

13 Jlaboparopuas pabdota 2 "U3mepenue
YAEIbHOU TEIJIOEMKOCTH TBEPAOTo Tea"

14 DHeprus TOIMBa. Y JebHas TeIioTa
CropaHus TOTUTMBA

15 Pemenue 3amauy.
3aKOH COXpaHEHMsI U MIPEBPALLICHUS

16 SHEPTUH B MEXAaHUYECKHUX U TETJIOBBIX
rpoiieccax

17 KonTponbnas padora Nelmo teme
"TennoBble ABICHUA"

18 ArperaTHble COCTOSIHUSI BELLIECTBA.
[TnaBnenue u orBepaesanue. [ paduk

19 TIJIABJICHUSI U OTBEPICBAHUS
KPUCTAJUTUMYECKUX TEll.
VnenwpHas Temiora miaBiieHus. Pemenue

20 3aga4 no teMe «IIlmaBienue u
OTBEPICBAHNE KPUCTAIUTMUECKHUX TEI»

21 Pemenne 3agau o teme «IlmaBiaenne u
OTBEpCeBaHNE KPUCTATIINYECKUX TEID)

29 Pemenne 3amau o teme «IInaBiaenne u
OTBEPICBAHNE KPUCTAIUTMUECKHUX TEI»

23 Hcnapenue. HacolleHHbIN 1

HEHACHIIIEHHBIN mnap.




Konpnencauus. [lornomenue suepruu npu

24 WCIIAPEHUH KUIKOCTH U BBIJICTICHUE €€
IIpHU KOHJEHCAINU Mapa

o5 ArperatHble COCTOSIHHS BEIIECTBA.
TemoBbIie ABICHUS

26 ArperaTHbIe COCTOSIHUS BEIIeCTBA

97 Kunienne. Y nenbHas temiora
napooOpa3zoBaHUs U KOHJICHCAITUN

28 Pemenue 3amau o reme "Ucnapenue u
kunexue"

29 Pemenue 3a1a4y Ha pacueT KOJIMYECTBA
TEIUIOTHI MIPH arperaTHBIX Mepexoaax.
Bnaxxnocts Bozyxa. CriocoOsl

30 onpe/eeHUs] BIAKHOCTH BO3/IyXa. 05
Jlaboparopnas pabora 3 "M3mepenue
BJIQ)KHOCTH BOo3/yxa"

31 Pemenue 3amau mo reme «OTHOCUTEIBHAS
BJIQXKHOCTH BO3/TyXa»

39 Pabora raza u nmapa npu paciMpeHuu.
JIBurarens BHYTPSCHHETO CTOPaHHS

33 ITapoBas Typ6una. KII1J] TenmoBoro
JBUTATENS

34 Pemenne 3agau na KIIJI Termmosoro
JIBUTATEIIS
KontponbHas pabora Ne2mo teme

35 "N3MeHeHne arperaTHbIX COCTOSTHUI

BemecTsa. TermioBoi ABUrareis"




DnexTpu3anus Tea npu

36 CONPUKOCHOBEeHUH. J[Ba poJia 3apsii0B.
B3anmopeiicTBre 3apsyKeHHBIX Tell

37 DIEKTPOCKOTI.

38 DIEeKTPUYECKOH T0JIe

39 JlenuMoCTb 3IEKTPUUYECKOTO 3apsija.
DNEeKTPOH.

40 Crpoenue aToMOB

41 OOBsicHEeHHE DIIEKTPUICCKHX SIBICHUM

4 [IpoBoAHMKY, TOTYTPOBOAHUKH U
HEIPOBOJAHUKH JIEKTPUUECTBA

43 Onektpruyeckuil Tok. lctouHuku
ANEKTPUYECKOTO TOKa

44 Pemenue kauecTBEHHBIX 3a7a4 Ha
ANEKTPU3ALNIO TET

45 OnexTpuuecKkas LEenb U €€ COCTaBHbIE
4acTU. DJIEKTPUUECKUN TOK B METAJLIax

46 DNEKTPUYECKUN TOK B METAIIAX

47 JIeNCTBUA 2IEKTPUYECKOTO TOKA.
HanpaBneHnue 351eKTpu4eckoro Toka

48 Cuina Toka. EAMHUIIBI CHITBI TOKA
AmnepMmerp. M3MepeHne cuisl TOKA.

49 Jlaboparopnast pabota 4 "C6opka
ANeKTpUYeCcKor nenu. Mzmepenne cumbl
TOKa B €€ pa3JIN4HbIX ydacTKax"

50 DnexTpuueckoe HanpsikeHue. EauHuib

HAITPs>KCHUA




51

Bonber™merp. M3Mepenue HanpsKeHusI.

52 3aBUCUMOCTh CHJIBI TOKA OT HaIlPsHKEHUS

53 DNEKTPUUECKOE COIIPOTUBIIEHHE
MPOBOAHUKOB. EAMHUIIBI COTPOTUBICHHUS.
Jlaboparopnas padota 5 "U3mepenue

o4 HaIIpsDKEHUsS Ha Pa3jIu4HbIX Y4acTKax
AIEKTPUYECKOM 1ernu"

55 3akoH OMa 1l yyacTKa Lenu

56 Pemenue 3anau Ha 3akon Oma

57 Pacuer conpoTuBieHNs TPOBOAHHKA.
VY nenbHoe COPOTHUBIICHHE

58 [Tpumeps! Ha pacyeT COMPOTUBIICHHUS
MIPOBOJHHKA, CUJIbI TOKA U HAIIPSHKCHUS

59 Pemenue 3agau Ha pacuer
COIIPOTHBIICHUS POBOTHUKOB

60 Pemenue 3aau Ha 3akoH OMa 1 pacder
COIIPOTHBIICHUS

61 Peocratsl. JlabopaTopnast pabota 6
"PerynupoBanue cuiibl Toka peoctaTtoM"
Jlaboparopnast pabota 7 "M3zmepenue

62 COTPOTHUBIICHHUS MTPOBOIHUKA C TIOMOIIBIO
amIepMeTpa 1 BoJIbTMeTpa"

63 TlocienoBaTenbHOE COEIUHEHUE
MIPOBOTHUKOB

64 [TapannensHoe coeMHEHUE TPOBOTHUKOB
Pemenue 3amay Ha 3akoH OMa U1

65 ydYacTKa IIeTH, IOCIIeI0BaTeIbHOE H

mapaijiCJIbHOC COCAMHECHNE IIPOBOJHUKOB.




Pemrenne 3agau Ha 3akon OMma uts

66 ydJacTKa IeIH, CMEIIaHHOE COSTUHEHNE
MIPOBOHHUKOB.

67 Konrtponsnas padora Ne3 o reme "Cuna
TOKa, HallpsDKEHUE, COMPOTUBIICHUE"

68 AHanM3 KOHTPOJIbHOM paboThl. PaboTta n
MOIIHOCTb 3JIEKTPHUUECKOT0 TOKa

69 Eaunuibr paboThl 3JIEKTPUYECKOTO TOKA,
MIpUMEHsIEMbIE Ha MTPAKTUKE.
Jlaboparopnas padota 8 "N3mepenue

70 MOIITHOCTH U Pa0OTHI TOKA B
AIEKTPUIECKOH Jiamrie"

71 Pemenue 3anay Ha temy: Pabora u
MOIIHOCTb JICKTPHUECKOTO TOKA
HarpeBanue npoBoIHUKOB

72 ANEKTPUYECKUM TOKOM. 3akoH J[>koys-
Jlenna

73 Konnencarop
Jlamna HakanuBaHus. DIEKTPUUECKUE

74 HarpesatenbHble Tpudopsl. KopoTkoe
3aMBIKaHUE, TPEIOXPAHUTEITH

75 Pemenwue 3anay, moAroToBKa K
KOHTPOJILHOM paboTe
KonTponbnas padora Ne 4 mo remam

76 "PaboTa 1 MOIIIHOCTB ANEKTPUIECKOTO

toka ", "3akon Ixoyns-Jlenna",
"Konnencarop"




3aueT 1o TemMe DIEKTPUUYECKUE SIBICHMUS.

7 O06001IeHre 1 TOBTOPEHNUE MaTepHuaa.
AHaM3 KOHTPOJIBHOM pabOTHI.

78 YPOK UKT "Dnexrpuueckue siBiaeHus ", "
Benukue ¢puzuxu”

79 MarunuTtHoe noje. MaruutHoe 1nosie
MPsIMOTO TOKa. MarHuTHbIE JINHUU

80 MarauTtHoe 1moJje KaTymku ¢ TOKOM.
DNEeKTPOMArHuThl U UX IPUMEHEHUE.
Jlaboparopuas padota 9 "Cbopka

81 AJIEKTPOMArHUTa U HCIIBITAHUE €rO
nercTBusa"
[TocTtosiHHbIE MarHUTHI. MarHUTHOE TOJIE

82 MOCTOSIHHBIX MarHUTOB. MarHuTHOE T0JIe
3emin
JlelicTBME MarHUTHOTO ITOJIS HA
MIPOBOJHUK C TOKOM. DJIEKTPUYECKUI

83 nsuratens. Jlabopatopnas pabora 10
"N3yueHue 31eKTpUYECKOro IBUraTess
MTOCTOSTHHOTO TOKa (Ha Mojen)"

84 Pemenue 3amau

85 CamocrosiTenbHas paboTa 1o Teme
"DJIeKTpOMarHUTHEIE SIBJIEHUS"

86 Uctounuku cBeta. Pacipoctpanenue
cBeTa

87 BunnMoe nBrxeHHue CBETUI

88 OTtpaxxeHne cBeTa. 3aKOH OTPAKEHUS

CBETa.




89 N300pakeHust B IIIOCKOM 3€pKaJie 1

90 [Ipenomnenue cBera. 3aKOH NPEIOMIICHUS 1
cBeTa

91 JIunuzel. OnTHYecKast cuja JUH3bI

92 N300pakenusi, 1aBaeMble JTMH30H

93 JlaGopaTtopHas padora 11 " IToyyenue 1 1
M300pakeHUS TIPH ITOMOIIH JIMH3BI"
Pemenue 3anau. [Tocrpoenne

94 M300pakeHMi, TOJTYYCHHBIX C TOMOIIBIO 1
JIUH3

95 dopmyIia TOHKOH JTHH3BI

96 I'na3 u 3penune

97 PGHICHUI/IG 3aga4 no teme «Dopmyia 1
TOHKOU JTUH3BD)

08 CamocrosTenbHast paboTa 1mo Teme 1
CBeToBbIC SABICHUS

99 [ToBTOpeHue

100 Hrorosas konTpoapHas padorta Ne5

101 AHanu3 KOHTPOJILHOM paboThI. 3a4eT 1Mo 1
Kypcy @usuka. 8 kiacc

102 PesepB u 0600meHNE 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10.5




9 KUIIACC

KoumnuectBo yacos
Ne n/m Tema ypoka B KounTtpoJabHbie IIpakTuyeckue
cero padoThI padoThI
1 Bgenenue. Th. [Tosropenue. Tennoseie 1
SBJICHUS
2 Bgenenue. Th. ITloBropenue. TennoBbie 1
SBJICHUS
[ToBTOpenue 3a 8 knacc. Pemenue 3agau
3 1o Teme: « TernoBble sIBICHUN»., 1
ONEPALMH C BEKTOPAMHU, IPOEKLIUU
BEKTOPOB
4 [ToBTOpenue 3a 8 knacc. Pemenue 3agau 1
1o TeMe: « TernoBble SIBICHUS.
5 [ToBTOpeHue 3a 8 knacc. DIEKTPUIECKHE 1
SBJICHUS.
5 [ToBTOpeHue 3a 8 knacc. DIEKTPUUECKHE 1
SBJICHUS.
7 [ToBTOpenue 3a 8 knacc. Pemenue 3agau 1
1o TeMe: «CBETOBBIE SIBJICHUS.
8 IToBTOpenue 3a 8 knacc. Pemenue 3ana4 1
1o TeMe: «CBETOBbBIE SIBJICHUS.
9 BBoanas koHTpoibHAs paboTa. 1 1
10 Mexannueckoe aBmkeHne. CucreMma 1
orcyeTa. OTHOCUTEIBHOCTD JBUKEHHUS.
1 Pemenue 3anau no teme:«MexaHnueckoe 1
JBUKEHHE.




12

[IpsimonHENHOE PaBHO-MEPHOE
JBUKECHUE

13

14

15

JlaboparopHuas pa-6ota Nel «3yuenus
IIPSMOJIMHEMHOTO pABHOMEPHOT'O
JBUWIKC-HUS »

Penrenue 3amau mo treMe:
«IIpsiMonuHEetHOE paBHOMEPHOE
JIBU>KEHUE»

Pemenue 3amau ¢ Fpa(i)I/IKaMI/I 110 TCEMC:

«[IpssmMonuHelHOe paBHOMEPHOE
TIBUKCHHE»

16

[IpssMoOnMHENHOE PAaBHOYCKOPEHHOE
JBUKCHHE

17

18

19

Jlaboparopuas pa-6ota Ne2
«Hccne-noBanue paBHOYC-KOPEHHOTO
JIBIDKE-HUA 0€3 HauaIbHOW CKOPOCTHY
Pewenue 3anau o reme:
«IpsmonMHEHOE PaBHOYCKOPEHHOE
JBUKCHUEH

Pewenue 3anau o reme:
«IpsmonMHEHOE PaBHOYCKOPEHHOE
JBUOKEHUE»

20

Pemenue 3anad ¢ rpagukamu o teme:
«lIpssmosIMHENHOE PaBHOYCKOPEHHOE
JBUKEHUE»

21

Pemenue 3amay ¢ rpadukamu no teme:
«IIpsiMONMHEITHOE paBHOYCKOPEHHOE
JBHKCHUEC)




22

PaBHOMEpHOE ABUXKEHUE TTO OKPYKHOCTH

Pemenue 3amau no teme: «PaBHOMEpHOE

23 JIBIKEHUE 110 OKPY>KHOCTH

24 O06o0maromuii ypok 1o Teme:
«MexaHndecKre IBHKCHUS

o5 KonTtponsHas pabora o Teme:
«MexaHndeckue IBUKCHUSY

26 [Tepserii 3akon HproToHa. AHANMU3 K/p.

27 Bropoii u Tpetnii 3akonsl Herorona.

28 Pemenue 3agau no teme: «Btopoi u
Tpetuil 3akoHbl HproTOHa»

29 BzaumoperictBus u cunel. [IpaBuno
CJI0’)KEHUE BEKTOPOB.
JlaboparopHas pa-6ota Ne3 «Crnoxenue

30 CHJI, HaIIPaBJICHHBIX BIOJIb OJHOW MPSIMOi
Y TIOJ1 YTJIOM »

31 Pemenue 3agad mo reme:
«B3anMoIeNCTBUS U CUIIBI»)

32 Pemienne 3amayd mo teme:
«B3aumoaeiicTBUS U CUIIBI»

33 3akoH BceMupHoro tsaroreHus. Cumna
TshKecTH. Bec Tena.
JlaGopaTtophast pa-6ota Ne4

34 «HccnenoBanye 3aBUCHMOCTH CHIIBI
TSKECTH OT MAcCChI Tea »
Pemienne 3agau mmo Teme: «3aKoH

35 BCEMHUPHOTO TAroTeHus. Cuia TSKECTH.

Bec Tena»




Pemienne 3aga4 mmo Teme: «3aKoH

36 BCEMUPHOTO TATOTeHUs. Cuia TSKECTH.
Bec Tena»

37 CBoboaHOe majieHue.

38 Pemenue 3amay o reme: «CBoOOgHOE
naJeHUe»

39 Pemenue 3amau o teme: «CBoOOIHOE
NaJCHUE»

40 JIBH>KeHHE Tea MoJI yTIIOM K TOPU30HTY

41 Pemenue 3a1auy Ha IBMKEHUE TeJa MOJ
YTJIOM K TOPU30HTY

4 Pemenue 3a1ay Ha IBMKEHUE TeJa MO/
YTJIOM K TOPU30HTY

43 Cuna ynpyroctu
JlaboparopHas pa-6ota Ne5

m «VccnenoBanue CHIIBI YIIPYTOCTH OT
YATUHEHUS TpYyXuHbl. 3Mepenue
YKECTKOCTHU TIPYKUHBDY

45 Pemenue 3a1ay Ha cuily ynpyrocTtu

46 Cuna tpenus
JlaGopaTtophast pa-60ta Ne6

47 «MccnenoBanue CUITbI TPEHUS
ckonbkeHus. M3mepenne korpduiirenta
TPEHHUSI CKOIBKCHHSD)

48 Pemenue 3a1a4 Ha cuiTy TpeHUS

49 JIBMo>KEHHE Tel Mo ASHCTBUEM

HCCKOJIbKHUX CHJI




Pemenne 3aaa4 Ha ABHXKCHHC TCII I10

50 JeICTBEM HECKOJIBKUX CHJI

51 Pemenue 3a1a4 Ha ABMYKEHHE TeJT O
JIEUCTBUEM HECKOJILKUX CHUII

59 Pemmenue 3aa4 Ha ABUKEHUE TEJ O]
JeHCTBHEM HECKOJIBKUX CHJI

53 O0600marmul ypoK Mo TeMe: «3aKOHbBI
JBUKECHUS U CUIIBD)

54 KonTtponbsHast pabota o Teme: «3aKOHBI
JBUKCHUS M CHITBD)

55 O606mmenue matepuana 3a 1 momyroaue

56 Wrorosas koHTposibHas padoTa 3a 1
MOJIYyTO/THE
Hmnynbe. 3aKOH COXpaHEHUs UMITYJIbCA.

o7 Heymnpyroe cTOIKHOBEHHE IBHXKYITUXCS
Ten. AHanus K/p.

58 Pemenue 3a1au Ha UMITyJIbC TENA

59 Pemenue 3a1a4 Ha 3aKOH COXPaHEHHS
UMITYJIbCa

60 PeakTuBHOE NBUXKEHUE.

61 Pemenue 3a1a4 Ha 3aKOH COXpaHEHHUS
UMIyJIbCa

62 Pemenne 3a1a4 Ha 3aKOH COXPaHEHHS
UMITYJIbCa

63 Mexanunueckasi pabota. MOIIHOCTb.

64 JlaGopaTtopHast pa-6ota Ne7 « 3mepenne

MOIITHOCTDH YCJIOBCKa»




Pemenue 3a1a4 Ha paboOTy U MOIIHOCTD

65
Tena.

66 Pemenue 3a1ay Ha paboTy U MOIITHOCTH
Tena.

67 DHeprus 3aKOH COXpaHEHUS SHEPTUH.

68 Pemenue 3aga4 Ha 3aKOH COXpaHEHUS
SHEPrUu

69 Penienue 3a1a4 Ha 3aKOH COXPaHCHHS
SHEPrUU

70 Penienue 3a1a4 Ha 3aKOH COXPaHCHHS
SHEPrUU

71 O0600mAIUN YPOK TI0 TeME: «3aKOHBI
COXpaHECHHS B MEXaHUKE

79 KontponbHas pabora o teme: «3aKOHBI
COXpPaHECHHS B MEXaHUKE
CBOOOIHBIE U BBI-HYKJIEHHBIE KOJIe-0aHus

73 [TpeBpariieHre HEPTUn NpHU KoJie-0aHUsX.
AHanus x/p.
JlaGopaTtopHast pa-6ota Ne8 «M3yuenue

74 KOJICOAHNH HUTSHOTO MasiTHUKA U
U3Me-peHHe YCKOPEHUs: CBOOOHOTO
najie-Hus»

75 JlaGopaTtopHast pa-6ota Ne9 «3yuenune
KOJICOAHUH TIPYKUHHOTO MasiTHHUKA

76 Pemenue 3a1ay Ha MaTeMaTHYECKHIA
MasiITHUK

77 Penienue 3a1a4 Ha PY>KUHHBIN MasTHUK

78 Pemenue 3a1a4 Ha MPY>KUHHBIA MasTHUK




79

MexaHu4ecKre BOJIHBI 3ByKOBBIe BOJIHBI

80 Pemenue 3a1ay Ha MEXaHUYECKHE BOIHBI

81 O06o0manmul ypok o TeMe: 1
«Mexannueckre KojieOaHus U BOJHBDY

82 KonTtponsHas pabora o Teme: 1
«MexaHnuecKkue KoJieOaHUs U BOJIHED)
MaruutHoe nosie. Bektop MarHuTHOM

83 WHAYKIIMHU, MAaTHUTHBIN MOTOK. AHAaJIN3 1
K/p.

84 Pernrenne 3a1a4 Ha MAarHUTHBIN ITIOTOK U 1
BEKTOP MarHUTHOW MHAYKLIUU

85 Cuna Ammnepa. Cuna Jloperma 1

86 Pemenue 3axau Ha cumy Ammepa 1

87 Pemenue 3amaq va cuny Jloperma 1

88 Pemenne 3anau Ha cuiny Jlopenua 1

89 SIBJICHHE DIEKTPOMArHUTHOW WHTYKITHH. 1
IIpaBuno JleHua. SIBienue caMOMHIyKIMU

90 Jlab6opaTtopHnas padota Ne 10 «3yuenue 1
SIBIICHUS DJIEKTPOMATHUTHOW WHIYKITHIDY

o1 Pemenue 3agau Ha sSIBIICHHE 1
ANEKTPOMArHUTHOW UHYKITHH

92 Pemenue 3a1a4 Ha sIBJICHHE 1
AIIEKTPOMArHUTHOW MHTYKITHH

93 [Tomrydenue u mepeaada IepPeMEHHOTO 1
Toka. Tpanchopmarop

94 DNEeKTPOMarHUTHOE TOJIe. 1

SJ'ICKTpOMaF HUTHBIC BOJIHBI.




95

Konpnencarop

Pemrenne 3aaa4 Ha SOHEPTHUIO

% AIIEKTPUIECKOTO MOJIS

97 KonebarenbHplii KOHTYD

98 Pemienue 3a1a4 Ha KoneOaTeNbHBIN
KOHTYP

99 [TpuHIIUTT paAKOCBSI3U U TEICBUICHUS.

100 DneKTpOMarHuTHast IPUpPO/ia CBETA.
WuTepdepenus u qudpakius cBera.

101 [Tpenomnenus cBera.

102 Penienue 3a1a4 Ha 3aKOH MPETOMIICHHUS
CBETa

103 Hucniepcus

104 CriekTpanbHbIi aHanu3. THITBI CIEKTPOB.
Crextporpad

105 O06o0maromuii ypok 1mo Teme:
«INEeKTPOMArHUTHOE TTOJIE

106 KonTponbHas pabora no teme:
«DIEKTPOMArHUTHOE TTOJIEN )
PagnoakTuBHOCTh. CTpOEHHUE aToMa.

107 W3mydenune v MOrIomeHue CBeTa
aToMaMu. AHau3 K/p.
JlaGopaTtopHas pa-6ota

108 Nel1«Hab6mronenune TuHeYaTeIX
CIEKTPOB U3IIYYCHUSD»

109 CoctaB aTOMHOTO siipa. SlepHbIe CHITBI

110 Pemienue 3a1au Ha cocTaB aTOMHOTO s7ipa




111

Pa1noakTUBHOCTE.

112 SnepHble peakuu

113 Pemenue 3agau Ha pacuer siAEpHBIX
peakui

114 Pemenue 3agau Ha pacuer siAEpHBIX
peaKkuuit

115 SnepHast sHEpreTHKa

116 O0600manmull ypoK Mo TemMe: «ATOM U
aTOMHOE SIPO»

117 KonTponbnas pabota no teme: «ATOM u
aTOMHOE SI/IPO»

118 AHanu3 k/p.

119 [TonroToBka HTOrOBOMY OLIEHUBAHHIO
3HaHUU

120 [ToaroToBka HTOrOBOMY OLIEHUBAHHIO
3HAHUU

121 HToroBas KOHTpOJIbHAsA paboTa

122 AHanus x/p.

123 Pemienue 3a1a4 ¢ anemeHTaMu
uHxeHepHoi ¢usuke. [logroroska k OI'D

124 Pemrenue 3agad ¢ aimeMeHTaMU
uHxeHepHou ¢usuke. [logroroska xk OI'D

125 Pemenue 3a1a4 ¢ aneMeHTaMu
uHxeHepHo ¢usuke. [Togroroska xk OI'D

126 Pemenue 3a1a4 ¢ aneMeHTaMu

uHxeHepHoi ¢usuke. [logroroska k OI'D




197 Pewenue 3anau ¢ 3neMeHTaMu 1
nmkeHnepHou pusuke. [loaroroska k OI'D
Pewenue 3anad ¢ aneMeHTaMu

128 g 1
uHxeHepHoii ¢pusuke. [logroroska k OI'D
Pemenue 3aay ¢ aneMeHTaMu

129 . 1
nmkeHnepHou pusuke. [loaroroska k OI'D

130 Pewenue 3anau ¢ aneMeHTaMu 1
uHxeHepHoi ¢pusuke. [Togroroska k OI'D
Pewenue 3anau ¢ aneMeHTamMu

131 g 1
uHxeHepHoi ¢usuke. [logroroska k OI'D
Pemenue 3amay ¢ snemMeHTamMu

132 . 1
uHxeHepHoi ¢pusuke. [Togroroska k OI'D
Pewenne 3anau ¢ aneMeHTamMu

133 g 1
uHxeHepHoi ¢usuke. [logroroska k OI'D
Pewenue 3anau ¢ aneMeHTamMu

134 . 1
uHxeHepHoi ¢usuke. [logroroska k OI'D
Pemienue 3anau ¢ anemeHTamMu

135 . 1
uHxeHepHoi ¢usuke. [logroroska k OI'D

136 [ToxBeneHne UTOrOB y4eOHOTO roj1a. 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
®uzuka. 9 knacc. YueOnuk (asropsl Y. M. Ilepbimikun, E. M. I'ytHuK, A. W.

NBanos, M. A. Iletpona).
®uzuka. 8 kinacce. YueOnuk (aBropsl Y. M. Ilepbimikun, E. M. I'ytHuK, A. U.

NBanos, M. A. Iletpona).

METOJINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

®dusuka. 9 kmacc. Meroanueckoe nmocodue (aBropsl O. A. Uepnukona, C. H.
I'manenkosa, B. B. KynpsiBiieB).

®dusuka. 9 knace. unaktudeckue matepuansl (aBTopsl A. E. Mapow, E. A.
Mapomn).

®dusuka. 9 kmacc. CoOopHUK BOIpocoB u 3a1au (aBTopsl A. E. Mapon, E. A.
Mapomn, C. B. ITo3oiickuii).

®dusuka. 8 kimacc. Meroauueckoe nocodue (aBropsl O. A. Uepnukona, C. H.
['manenkosa, B. B. KynpsiBues).

®dwuswuka. 8 knace. Jlmnaktuaeckue matepuaisl (aBTopel A. E. Mapow, E. A.
Mapomn).

®dwusuka. 8 knacc. CoopHHK BompocoB U 3aaa4 (aBTopsl A. E. Mapon, E. A.
Mapos, C. B. Ilo3oiickuii).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
OnektpoHHas hopma yuyeOHHKA.

https://uchebnik.permkrai.ru/catalogue



