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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
yrIyOJI€HHOM YPOBHE OCHOBHOM 00pa3oBaTENIbHON MPOTrpaMMbl, MPECTABICHHBIX
B ®I'OC 000, a Takxe ¢ yu€TtoMm (eaepaibHOi paboueit mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenogaBanus yueoHoro npeamera «Duszmkay.

Copnepxkanve mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBJICTBOPEHUE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOGHHUIO (PM3MYECKUX 3HAHUH, W Ha (QOPMUPOBAHUE €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOOywatonmuxcsa. B mporpamve 1o (U3MKE  YYUTHIBAIOTCSA
BO3MOXKHOCTH Yy4yeOHOro mnpenmera B peanuzanuu TpedoBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYyUEHHUs, a TAaKKe
MEKIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh
W3YUYEHHsS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU paboyelt MporpaMmbl 10 Y4eOHOMY TIPEIMETY.

®du3zrka SIBISIETCS CUCTEMOOOPa3YIOIIUM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX
MIPEIMETOB, MOCKOJBKY (PH3NYECKHE 3aKOHBI JIEKAT B OCHOBE MTPOIIECCOB U SIBJICHUH,
M3y4yaeMbIX XUMHEHN, OUoIoTuen, acTpoHoMueH U puznueckoit reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY MHpA, NPEJOCTaBIsIeT HauOosee sSCHbIe
oOpasibl MPUMEHEHUsI HAYYHOTr0 METO/a MO3HAHUs, TO €CTh Croco0a MoJydeHUs
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUEecKOTo OO0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenune @u3ukn Ha YIIyOJIEHHOM YpOBHE TMPEAIOJIaracT yBEpPEeHHOE
BJIaJICHHE CHEAYIOIUMH KOMIETEHTHOCTSIMH, XapaKTepU3yIOIINMHU
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

WHTEPIPETUPOBATh JAaHHBIE M HCIOJIB30BaTh HAYYHBIC JOKA3aTEIHCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[lenn wu3yueHuss (PU3NKK HAa YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Dusmka» B
oOpa3oBarenbHBIX oOpraHuzanusx Poccuiickoit ®eneparuu, peaan3yronmx



OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM
Komnernn MunucreperBa npocemienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enun nzydenus: Gu3NKU Ha YrITyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpEca M CTpEeMJICHUS OOyYaromIMXcsi K HAYYHOMY H3YYEHUIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYadbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHpoBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3yuyeHHUS OCHOB
CTpOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHHE YMEHMH TPUMEHATH (U3UUECKUE 3HAHUA U HAyYHbIC
JI0Ka3aTeNbCTBA U OOBICHEHUS OKPY KAIOIINX SBJICHMUIA;

(GopMUpOBaHHE NPEACTABICHUA O pPOJIM (PU3MKK AJI Pa3sBUTHS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyaymiei
npodeCCUOHAIBHONW  JCSTEbHOCTH, CBSA3aHHOM C (U3MKOHM, TMOArOTOBKA K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

(GopMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY H3yuyeHUIO (U3UKK Ha
yIi1yOlIEHHOM YpOBHE B paMKaX COOTBETCTBYIOLIUX Ipo¢uiieit o0yueHust Ha ypoBHE
CpeaHero oo1ero oopa3oBaHuUsl.

JlocTmxeHne 3TUX IIeNied MporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO
oO01ero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIONMINX 3a]1ay:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpPETEHUE YMEHUN aHAIM3UPOBATh U OOBSCHSITH (PM3UYECKUE SIBJICHUS HA
OCHOBE M3yUEHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJOB PEIICHUS PaCU€THBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3/1aHUsl W UCHOJB30BaHUS (U3MUYECKUX MOJENEH, BKIIOYas TBOPYECKUE MU
PAKTUKO-OPUEHTUPOBAHHBIE 33/1a4H;

pa3BUTHE HCCIEAOBATEIbCKUX YMEHHH: HAONIONaTh SBICHUS W H3MEPSThH
busznyecKkne BEIUMYUHBI, BBIIBUTATh TUIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHbIC
CHOCOObI UX MPOBEPKH, IUIAHUPOBATh U MPOBOAUTH OMBITHI, SKCIIEPUMEHTAIbHbIC
UCCIIEIOBaHMsI, aHATM3UPOBATh MOJYyYEHHbIEC JaHHBIE U J1€71aTh BHIBOJIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMYECKOro COAep KaHMUs,
BKJItOUYasi ”HPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSX (DU3HKH, HHTEPIIpETalus 1
KPUTHUECKOE OLIEHWBaHNE MH(POPMAIUHY;

3HaKOMCTBO CO cpepaMu Mpo(ecCHOHATBHON AESITeTbHOCTH, CBA3AHHBIMU C
(Gu3MKON, U COBPEMEHHBIMU TEXHOJIOTHUSMHU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3MYECcKO HAYKH.



Ha uzyuenue gusuku (yrmyOnéHHBIA yPOBEHb) HA YPOBHE OCHOBHOTO OOIIIEr0
oOpazoBanus orBogutcs 340 gacoB: B 7 kinacce — 102 gaca (3 gaca B Henemno), B 8
kiacce — 102 gaca (3 yaca B Hezento), B 9 kiacce — 136 yacoB (4 4aca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusuka — Hayka 0 npupoje. SIBieHus Npupoibl (3IEMEHTHI COJEpIKaHus,
BKJIFOYAIOLIME MEXIpeIMETHbIe CBs3M). Pu3nueckue SBICHUS: MEXaHUYECKHE,
TEIIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl (Gu3NyecKux BETUYHH.
W3mepenne Qusuvecknx BenuuuH. OTanoHbl. Dusuueckue mupudopsl. llena
nenenus. [lorpemnocTts n3mepenuil. [lpaBuiia O0e3onacHoro Tpyaa npu padore c
1a0opaTopHbIM O0OpyIOBaHUEM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢u3nka u 1pyrue ecCTeCTBEHHbIE HAYKH U3y4aroT npupoay. EcTecTBeHHO-
HAay4YHbId METOJl TO3HAHWS: HaAONIOJCHHE, ITOCTAaHOBKAa HAYyYHOI'O BOMPOCA,
BBIIBJKEHUE THUIIOTE3, OKCIEPUMEHT 110 TPOBEPKE TUIOTE3, OOBICHEHUE
HabOmogaemMoro aByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOZEIIEH.

Jlemoncmpayuu.

MexaHnnueckue, TENMIOBBIE, JEKTPUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC
SBJICHUS.

®dusnueckre npubOpel M Mpoleaypa NPSAMbIX H3MEPEHUN aHAJOTOBBIM U
U(POBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

OmnpeneneHne UEHbI IeJIEeHUs IKaJIbl U3MEPUTEILHOTO TpUbdopa.

N3mepenue pacCTOsIHUN.

N3mepenue momaan 1 o0béMa. MeTo 1 majeTku.

N3mepeHne BpeMeHHN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX Tel. MeTon psaoB.

IIpoBeneHne wHccienoBaHUs IO IMPOBEPKE TUIOTE3bl: JAJIBHOCTH IIOJIETA
HIapuKa, TYIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OO0JIbIlIe BBICOTA ITYCKA.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUM BELIeCTBA.

CrpoeHne BeniecTa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl U Macchl. OIBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxkeHne wuactuil BemiecTBa. CBsI3b CKOPOCTH JIBM)KEHHMSI YacTHI[ C
temriepatypoii. bpoyHoBckoe aBmxkenue. [duddysus. BzaumopeiictBue uacrtuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX



arperaTHbhIX COCTOSHHUSIX M MX aTOMHO-MOJEKYISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUIM BOJIBI.

Jemoncmpayuu.

Hab6mronenne OpoyHOBCKOTO JIBUIKEHUS.

HaGmonenne nuddysun.

Hab6nronenue sBieHmid, 00BSICHIIONINXCS MPUTHKCHUEM WM OTTaJIKUBAaHUEM
4acTUI BEIIECTBA.

Jlabopamopuvie pabomul u onvimaul.

Onenka 1uaMerpa aToMa METOZOM PSJIOB (C UCTIOIb30BaHUEM (GoTorpaduii).

OnbIThl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUSL.

Pa3nea 3. /IBukeHne U B3aUMOAEMCTBHE TeJl.

Mexannueckoe gBwxkenue. Ilyte u mnepememienue. PaBHOMepHOe W
HepaBHOMEpHOE JBIKeHHEe. CBOOOAHOE MajeHHEe KaK MpPUMEpP HEPaBHOMEPHOTO
nBrokeHus: Tesl. CkopocTb. CpeaHsiss CKOPOCTh MPU HEPAaBHOMEPHOM JIBHUIKECHUM.
Pacuér myTu U BpeMeHU ABUKCHUS.

['paduku 3aBucMMOCTE BETWYMH, OMMUCHIBAIOMIMX JBMkeHUe. OOmue
NOHATUS 00 OTHOCHUTENBHOCTH JABWXKeHUs. CIOXKEHHE CKOpOCTeH i Ted,
JBIOKYIIUXCS MMApaIebHO.

SlBnenne nHEpuMM. 3aKOH HMHEPUUHM. B3aMMoAenCTBHE TENl KaKk NPUYMHA
W3MEHEHUSI CKOPOCTHU JBIKEHHMS Tesl. Macca Kak Mepa MHEPTHOCTH Telia B
MOCTyHaTeIbHOM JBWXEHUU. IInoTHOoCcTh BemecTBa. CBsi3b IIOTHOCTH €
KOJMYECTBOM MOJIEKYJ B eauHuIle o00béma BemectBa. CMecH M CIUIABBI
[ToBepXHOCTHAs ¥ JIMHEWHAS IUIOTHOCT.

Cuita Kak XapakTepuCTHKa B3auMoAeUCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. VI3MepeHune cuibl C MOMOIIBIO AUHAMOMETpa. SIBJIICHHE TSITOTEHHS] U CUJIa
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Croxenue
CWJI, HAMPABJIEHHBIX O OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIBXKEHUSI W TPEHHUE IOKOs, BSI3KOe TpeHue. TpeHue B MNpupojae u
TEXHUKE.

Jemoncmpayuu.

Hab6nronenne MexaHnuecKoro JIBHXKEHUS TeTa.

N3mepeHre cKopoCTy NPSAMOJIMHEMHOTO ABUKEHUS.

HaOGmronenue siBfieHust HHEPIIUH.

HaOmronenne naMeHeHus CKOpOCTH MPY B3aUMOICHCTBUU TeJ.

CpaBHeHHE Macc MO B3aUMOJICCTBHUIO TEII.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSMOM.

Jlabopamopuvie pabomel u onvimel.



OrnpeneneHue CKOPOCTH PABHOMEPHOTO JIBUKEHUA (IIApUKA B KUJKOCTH,
MOJIEIIN AJIEKTPUIECKOTO aBTOMOOMJIS M TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIONIUE 3aBUCHUMOCTh pACTsDKeHHS (1edhopMarivm)
MPY>KUHBI OT PUIOKEHHOUW CHUIIBI.

OMnBIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHHS CKOJIBKEHUS OT CUJIBI
JIABJICHHS M XapaKTepa CONMPHUKACAIOIIUXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Hasnenue. Cuna ganenus. CiocoObl yMEHBIICHUS U YBEIHMUCHUS JaBICHUS.
JlaBneHue raza. 3aBUCUMOCTbD JaBJICHUs ra3a oT 00bEéMa u Temnepatypsl. [lepenaua
JABIICHUS TBEPABIMU TEJIaMH, JKHAKOCTIMH W ra3zaMu. 3akoH Ilackais.
[THeBMaTHYECKHE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTA  OT  [JIYOMHBI  MOTPY>KEHHS.
['mppocrarnueckuii  mapagokc. CooOmaromuecss cocynbl. ['mapaBianyeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CTpOoCTBO BOAOIIPOBOA.

AtMochepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbBI CyliecTBOBaHUS
Bo3aymHOM oOonouku 3emud. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EPHOT0 JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTU U ra3a Ha MOTPYyKEHHOE B HUX TeJIO. BrITankusaromas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cJI0BUE BOBHUKHOBEHUS BBITATKHUBAIOIICH
(apxumenoBoit) cuibl, noarekanue. [naBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.

3aBUCHUMOCTbH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTD BBITAIKUBAIOMICH CHIIBI OT 00BEMA MOTPYKEHHOU B KUIAKOCTh
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUIIbI BECY BBITECHEHHOM KUJIKOCTH.

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

Jlabopamopuvie pabomel u onvimel.



HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMa MOTPYKEHHOU B
KAJKOCTb YaCTH TeJA.

OnpeneneHue BbITATKUBAIOLIEH CUJIBL, IEUCTBYIOIIEH HA TEJO, MOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH Ha TEJIO B
KAJKOCTH, OT MacChl TEJA.

OneIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKMBAIOIIEH  CHJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YacTH
T€JIa U OT INIOTHOCTU KUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJIKU U OINPEETICHUE
€€ rpy30I0AbEMHOCTH.

Paszgeua S. Pabora u MOIIHOCTB. JHEPIrus.

Mexannyeckast paboTa 7151 CHJI, HAIIPABJICHHBIX BJOJIb JIUHUM ITEPEMEIICHUS.
MomHoCTb.

[IpocTbie MeXaHW3MBL: pblYar, BOPOT, OJIOK, TOJHUCIACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. [Ipasuno
MoMeHTOB. IIpuMeHeHHe TmpaBUiia paBHOBECHS pbluara K OJIOKY. «30J0TO€
npaswiio» Mexanuku. KIIJ] nmpocTeix MexanuzmoB. [IpocTbie MexaHu3Mbl B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexannueckasgs dHeprus. KuHeTtmyeckas W IOTEHUHWAIBHAS DHEPTHS.
[IpeBpaieHre 0OTHOTO BU/IA MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUS
Y IIPEBPALLCHUS SJHEPTUU B MEXAHUKE.

Hemoncmpauuu.

IIpuMepbl IPOCTBIX MEXAHU3MOB.

Jlabopamopuwvie pabomul u onvimaol.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

N3ydenue mpaBuiia pbryara Ajsi HOJBUKHOTO U HEMOJBUKHOTO OJIOKOB.

Onpenenenue KIIJ] mogBu’HOTO 1 HEMOABUKHOTO OJIOKA.

Omnpenenenue pabOThl CUIIbI YIPYTOCTU MPU NOIBEME TPY30B MPHU MOMOIIU
MOJIBMXKHOTO OJIOKa.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KUIACC

Pa3znea 6. TensioBble siBJIeHHUS.

OCHOBHBIEC TIOJOXEHHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUUYECKOW TEOPHH.



Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOrO COCTOSIHUN BEIIECTBA.
Kpucranmnmueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan Il HOBBIX
TEXHOJIOTHIA. TEeXHOJOrny MOJyYeHUs HCKYCCTBEHHBIX anMa3oB. OObsCHEHHE
CBOMCTB T'a30B, )KMJIKOCTEH U TBEPIBIX TEJI Ha OCHOBE IOJOKEHUH MOJEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HATSKEHWE, CMAauMBaHUE, KallWJULIPHBIC
ABJICHHs. TeraoBO€ pacUIMpEeHHEe M C)KaThe. 3aBUCMMOCTh JaBJIEHUS Ta3a oOT
00BEMa, TeMIepaTypsbl.

Temneparypa. CBsA3p TeMIepaTypbl CO CpEIHEH KHHETUYECKOM JHEprueu
TEIJIOBOTO JIBMJKEHHMSI YacTULl. TemneparypHsble IIKAaJIbI.

BuyTtpennsis sHeprus. CnocoObl HW3MEHEHHMs BHYTPEHHEH SHEPTHUU:
TeIUIoNepeaya U CoBepiieHne padoThl. Bubl Terionepenayn: TEIONPOBOIHOCTD,
KOHBEKIMs, W3IyyeHue. Buael Temonepegayn B TOPUPOAE U TEXHHKE.
HeoOpaTuMOCTh TEMIOBBIX MPOLIECCOB.

KonuuectBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TemaooOMeH U
TEIJI0Bo€ paBHOBecHe. 3akoH HploToHa-PuxmaHna. YpaBHEHHE TEIUIOBOTO OajlaHca.

[InaBneHue u OTBEpAEBAaHNUE KPUCTAJUIMUECKUX BEIIECTB. Y elbHAs TEIUIOTa
miasieHus. [lapooOpa3oBanue u konneHncauus. Mcnapenne. Kunenue. Y nenbHas
TEIU10Ta napooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT aTMOC(HEPHOTO
JaBJIeHMs. HachIeHHBIN U HEHACBILIEHHBIN I1ap. BiiaXHOCTh BO3ayXa.

OHEprust TOIUINBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

[TpuHiunel pabotsl TeroBeix asurateneit. KIIJ TemmoBoro nBurarens.
TemnoBsle JABUTAaTEeNM M 3alllUTa OKpPYXKAKIIEH cpenapl. TermaoBsle NOTEpU B
TEIJIOCETSIX.

3aKOH COXPAaHEHMsI U NPEBPALLCHHS SHEPTHMM B MEXAHWYECKHUX M TEIJIOBBIX
IIPOIIECCaX.

Jemoncmpayuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

Hab6monenne nuddysun.

HaGnrogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyuMBaHHUS M
KaNWUISIPHBIX SIBIICHUU.

HabGnronenue TemioBoro pacupeHus Teil.

W3MeHeHne naBiieHUs rasa Mpu HM3MEHEHMM OObEMa M HarpeBaHUU WIU
OXJIaXKICHUH.

[IpaBuna naMepeHus: TeMiepaTyphl.

Bubl Teronepenaum.

OxJaxk/ieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHHH pabOThl BHEITHUMH CHUJIAMH.

CpaBHEHHE TEIIIOEMKOCTEN pa3INYHbIX BEILECTB.

HaOmronenne xuneuus.



HabGnrogenue nocTosHCTBA TEMITEPATYPhI IIPY TIJIaBICHUH.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopuvie pabomul u onvimaol.

OnbITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

OMnBITHI IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenue TeMneparypsl Mpy MOMOIIH KUIKOCTHOTO TEPMOMETpPA U IaTUMKa
TEMIIEpaTyphl.

OnpiTel MO HaAOMIOIEHUIO TEIJIOBOTO PACHIMPEHUS] Ta30B, KUJIKOCTEH H
TBEPJBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJIOHE IINPHUIIA.

HccnenoBanne 3aBUCUMOCTH JaBJICHUS BO3QyXa OT €ro o0bémMa u
TEMIIepaTyphl.

[IpoBepka runore3sl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA SKUJIKOCTU B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

HaGnrogenue wu3MEHEHUs BHYTPEHHEH SHEpruM Tejna B  pe3yibTaTe
TEIJIoNepeaul U padOThl BHEITHUX CHJL.

HccnenoBanue siBIIEHUS TEIUIOOOMEHA ITPU CMEILIMBAHUH XOJIOIHOM U TOpsUei
BOJIbI.

Omnpenenenre KOJIMYECTBa TEIUIOTHI, TOJIYYEHHOTO BOIOM MPH TEIJIO0OMEHE C
HarpeTbIM METAJNIMYECKUM LIUITMHIPOM.

OmnpeneneHue MOITHOCTH TEIJIOBBIX MOTEPH (3akoH HeioToHa-PruxmMana).

Onpenenenue y1eapHON TEIIOEMKOCTH BELIECTBA.

Hccenenosanue nporecca UCIapeHus.

OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JbJA.

Pazgea 7. JiekTpuyecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpu3auus Tel. JBa poaa 3ieKTpUyYecKux 3apsiaoB. BzaumoneiicTBue
3apspKeHHBIX Tell. 3akoH Kymnona.

Onekrpudeckoe mnoisie. Hanpsox€HHOCTh syekTpudeckoro mnoss. [lpuHnmn
CYINEPIIO3ULIUU 3IEKTPUUECKUX MOJIeH (Ha KAUeCTBEHHOM YPOBHE).

Hocurenmn snekTpuueckux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUUECKUANA 3aps.
Crpoenue aroma. IIpoBOAHMKH, [HUAIEKTPUKA M TOJYHPOBOJAHUKH. 3aKOH
COXpaHEHUS IEKTPUUYECKOTO 3apsijaa.

DJIEKTPUYECKUIT TOK. YCJIOBHUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
M cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJIAX, KUJKOCTIX U razax.

OnekTpuueckas 1enb. Cuia Toka. DIEKTPUYECKOe HaIpsKeHHe. AMIEPMETP
Y BOJIbTMETP B II€MU MOCTOSTHHOTO ToKa. CONpOTUBIIEHHE MPOBOJHUKA. Y IEJIbHOE
CONPOTHUBJIEHUE BeniecTBa. 3akoH OMa juis yyactka nenu. [locienoBarenbHoe U



napajuiebHOE COeIMHEeHHE TPOBOAHUKOB. DJIC B e NOCTOSHHOIO TOKA. 3aKOH
Oma mist monuoit nenu. IlpaBuna Kupxroda. Pacy€r mpocThIX 3IeKTpHUECKHX
uenen. HennmHelHbIe 3JIEMEHTHI.

PaGota ¥ MOIIHOCTH DJEKTPUYECKOTO TOKa. 3akoH Jlxoynsa-JleHua.
DnexkTpudecKre 1enu U NOTPEeOUTENH IIEKTPUIecKoi sHepruu B ObITy. KopoTkoe
3aMBIKAHHE.

[TocTtostHHBIE MarHuTHL. B3anmMoaeiCTBIE MOCTOSHHBIX MATHUTOB. MarHuTHOE
noyie. MarauTHoe mosie 3eMJIM M €ro 3HadyeHHWe I KU3HU Ha 3emie. OmnbIT
Opcrena. MarHutHoe moje 3iekTpuyeckoro Ttoka. OmbiT Amnepa. [Ipumenenue
AIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJIA HA MPOBOJHUK C TOKOM.
Cuna Amrnepa u onpeaeneHue e€ HanpapieHUA. DJIEKTPOABUTATENb TOCTOSIHHOTO
ToKa. Mcronp30BaHuE 3JIEKTPOJBUTATENEW B TEXHUYECKMX YCT-pOMCTBAX M Ha
TPaHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTUH.
ONEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHMKAX SHEPIHHU. DKOJOTHYECKHE
pOOIEMBI SHEPTETUKH. TOIIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOHIIH.

Hemoncmpauuu.

DneKTpu3anus Tel.

JIBa pona 3JIEKTPUYECKHX 3apsA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.

Y CTpOMCTBO M AENCTBHUE HIIEKTPOCKOIIA.

DNEeKTpOCTaTHYECKast HHAYKIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

MogenupoBanue CHWIOBBIX JIMHUM JJIEKTPUYECKOTO TMOJISI C IOMOIIBIO
OyMa)KHBIX CYJITAHOB.

[IpOBOIHUKH U AUBJIECKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JleliCcTBHS 3IEKTPUYECKOTO TOKA.

DIJIEKTPUYECKHUIM TOK B KUJKOCTH.

["a30BbIi1 pa3psin.

N3mepeHne CUITbl TOKa aMIIEPMETPOM.

N3mMepenue 35eKTpPUYECKOTO HAIPSKEHUST BOJIBTMETPOM.

PeocTaTt 1 Marazud COnpoOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3IeJIEHUs MOJHOCOB MAarHUTA.

MoaenupoBaHue MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.

OmneIT Dpcrena.

MarHuTtHoe 1oje Toka. DIEeKTPOMAarHHmT.

JlercTBrEe MarHUTHOTO TOJISI HA IIPOBOJHUK C TOKOM.



DNEeKTPOABUTaTENb NOCTOSHHOIO TOKA.

OneiTel @apajes.

DneKTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

OnbITel 10 HAOMIOACHUIO DSJIEKTPU3ALMM TEI IMPU COINPUKOCHOBEHUU WU
WHIYKIUEN.

HccnenoBanne NEUCTBHS — DJIEKTPUYECKOTO IO HA IPOBOJAHUKH U
JDIIEKTPUKHU.

COopka u ucbITaHUE IEKTPUUECKOH 1IETIH TOCTOSTHHOTO TOKA.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAOIIETO YEPE3 PE3UCTOp, OT
HaIPsHDKEHUS Ha PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBbITHI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh 3JIEKTPUUYECKOTO COMPOTHBIICHHS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUTOIIAIN [TONIEPEYHOTO CEYEHUS U MaTeprala.

Omnpenenenue y1eapHOr0 CONMPOTUBIIEHUS IIPOBOJHUKA.

[IpoBepka TmpaBuUiia CIOXKEHHS HANPSHKEHUH TMPU  IOCIEI0BATEILHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia MJid CWIBl TOKAa MPU MAPAJUIETBHOM COEIHMHEHHUH
PE3UCTOPOB.

Onpenenenue O/]C 1 BHYTpEHHETO CONPOTUBIIEHUS UCTOYHMKA TOKA.

[Iposepka npasuin Kupxroda.

[IpoBepka BeInOJIHEHUS 3aK0HAa OMa T IMOJTHOM LEIH.

N3ydeHne BOJIbTaMIIEPHBIX XapaKTEPUCTUK HEIMHEHHBIX 3JIEMEHTOB (JIaMIIbl
HAKaJIMBAHMS WX MTOJIYIIPOBOJHUKOBOIO TMO/A).

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.

Omnpenenenue K111 narpeBarens.

HccnenoBaHre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.

W3ydyeHne MarHuTHOTO MOJISl TOCTOSSHHBIX MarHUTOB MPHU UX OOBEINHEHUU U
pa3ieiICHUH.

HccnenoBanue 1eWCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOJECHCTBUSA KaTYIIKH C
TOKOM M MarHuTa OT CWJIBI M HalpaBJI€HUS TOKA B KATyLIKE M OT HAJIAYUSA
(OTCyTCTBUS) CEpACYHUKA B KaTyIIKE.

N3yyenue neiicTBUS MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

KoHcTpynpoBanue u n3yduenue padoThl JJIEKTPOABUTATES.

N3mepenne KII/I anexrpoaBuraTeabHON yCTaHOBKH.

OneITBl O UCCJIENOBAHHUIO SIBJICHUA 3JEKTPOMAarHUTHOM  MHAYKIMH:
VCCJIEIOBAHNE U3MEHEHUI 3HAUYEHUS U HAIIPaBJIEHUS UHAYKIMOHHOIO TOKA.

9 KIIACC



Pa3nen 8. Mexanuueckue siBJIeHMSI.

Mexannueckoe JBwkeHue. MarepuanbHas Touka. CrocoObl ONMUCaHUS
MEXaHUUYECKOTO JBIKCHHS: TaOIMYHBIN, rpaduueckuit, anamutudeckuii. Cucrema
orcuéta. OTHOCUTEIBLHOCTh MEXAHUUYECKOTO JBUKEHHUSI.

BekTopHble BEMYMHBI, ONEPAIMU C BEKTOPAMU, MPOCKINU BEKTOpa. Pagnyc-
BEKTOp MAaTE€pUaIbHOW TOYKH, TIEPEMEIICHUE Ha IIJIOCKOCTH. PaBHOMEpHOE
MPSAMOJIMHEHHOE JBI>KEHKE. HepaBHOMEpHOE NPAMOJIMHEHHOE ABMKeHUE. CpenHsis
1 MTHOBEHHAasi CKOPOCTh TeJa MPYU HEPAaBHOMEPHOM JBH)KEHHUH.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEMHOE JBHKECHUE. Y CKOPEHHUE
cBOOOAHOTO nageHus. OnbIThl ["anues.

['paduyeckas uHTEpHpeTallds YCKOPEHHUS, CKOPOCTH, MPONACHHOTO IMyTH U
IepEMELECHHUS IS TPSIMOJIMHEUHOTO JBUKEHUS.

JIBr>keHue Tena, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY.

JIBkEeHHE 10 OKPYKHOCTHU. JIMHEHHAst CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
Y 4acToTa O0palieHus Mpyu paBHOMEPHOM JBHKEHHUU 0 OKPYKHOCTU. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cuiibl. PaBHOIEMCTBYIOIIAs CUJIA.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyTIepIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cujia TPEHUS CKOJIbKEHUs, CHUJIa
TpPEHUS TIOKOsI, Ipyrue Buibl TpeHus. KoadduimeHt tpenus.

JIBUKEHHE T IO OKPYKHOCTHU MO/ IEVCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnmu u nogbéMHas cuia Kpbula. COBpEMEHHBIE JIETATEIbHBIC
ammaparbl, CyJa Ha MOABOAHBIX KpPBUIbSIX, AHTHUKPBUIO HA CKOPOCTHBIX
aBTOMOOWIAX. J[BMyKEHHE TT0e3/1a Ha MarHUTHOM TOTyIITKE.

Cuiia TSXKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. JIBM>KEHUE TEel BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwcie TiaHer BOkpyr Comuua). Ilepmas
KOCMHUYECKasi CKOpocTb. HeBeCOMOCTh 1 meperpys3Ku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIJIEHHON OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmnynec Tena. MIsMenenue umnynbsca. IMmynibe CUiibl. YIpyroe u Heynpyroe
B3aUMOJICUCTBUE. 3aKOHbI U3MEHEHUS M COXPAHEHUS HUMIyJbca. PeakTuBHOE
JIBUKCHHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEPruM U padoThl. [loTeHIIManbHas YHEPTUS Tela, MOTHATOTO Hall
MMOBEPXHOCTHIO 3eMIIH. [IoTeHIIManbpHas sHeprust cxaTtou npyxunsl. Kunetnueckas
sHeprus. Teopema O KMHETHMYECKOW SHEPruH. 3aKOH M3MEHEHHS M COXPaHCHUSA
MEXAHUYECKON DHEPIUH.

Hemoncmpauuu.



HaOnroenne MeXaHU4YeCKOTO JBHXKEHHUSI TeJla OTHOCHUTENIBHO Pa3HbIX Tel
OTCYETA.

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

N3mepennie CKOpOCTH M YCKOPEHUS TPSIMOJIMHEMHOTO JIBUYKEHUS.

HccnenoBanre NpU3HAKOB PABHOYCKOPEHHOTO ABUKEHHUS.

HabGnronenue 1BM>KEHMS Tela IO OKPY>KHOCTH.

HabGmronenne MexaHWYeCKUX SIBIICHUM, MPOUCXOJSAIIMX B CUCTEME OTCUETa
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUU OTHOCHTEIIHHO
KaOuHeTa (QU3UKH.

HaOnronenue paBHOBecHs Tell, CBOOOTHOTO MaJeHUs, KOJeOaHUsI MasiTHUKA B
WHEPIUAJIBHBIX CUCTEMAaX KakK MOJTBEPKICHUE MPUHITUIIA OTHOCUTEILHOCTH.

3aBUCHUMOCTh YCKOPEHUS T€JIa OT €r0 MACChl U JEUCTBYIOIIEH HA HETO CUJIBI.

Habmronenue paBeHCTBa CUIT IIPU B3aUMOJICHCTBUH TEII.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIrysabca Mpy B3aMMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHne UMITyJIbca MpU a0COIFOTHO HEYIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMIyJIbca MPU YIIPYTOM B3aHUMOJICHCTBUH.

HabGnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHE SHEPTUH [TPU CBOOOTHOM MaICHHH.

CoxpaHeHure PHEepruu Npu ABUKEHHUH Tella MOJ ACMCTBUEM IIPYKUHBI.

Jlabopamopuvie pabomul u onvimel.

KoHcTpynpoBanue TpakTa sl pa3roHa W JalbHEWIIEro pPaBHOMEPHOIO
JBIDKCHUS IAPUKA W TEJICKKH.

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

OnpeneneHue YCKOpPEHUs Teiaa MpPH PABHOYCKOPEHHOM JBHXKEHUHU IO
HAKJIOHHOU TUTOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka rUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBMKEHUU 0€3 HauaIbHOU
CKOPOCTH IIyTH OTHOCSTCS KaK PsiJi HEYETHBIX YUCEII, TO BPEMEHA OJMHAKOBBI.

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCMMOCTH CHJIBI  TPEHUS CKOJBXEHUS OT  CHJIbI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIMEHTA TPEHUS CKOTBKCHUS.

Onpenenenne KECTKOCTU NPYKUHBI.



HccnenoBanrie 3aBUCUMOCTH CHJIbI YIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
cTerneHu aeopMaIiy Mpy>KUHEI.

OmnpeneneHue padOThl CUIIBI TPEHUSI NIPU PABHOMEPHOM JABMXKEHHUM TEJa IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Onpenenenue pabOTBl CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a ¢
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U TTOJABUAKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJIHBI.

KonebarenbHoe neuxenune. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHU: IEPHUO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawlue KoJieOaHus.
Boinyxiennblie konedanus. Pesonanc.

MaremaTnueckuii U TPYKUHHBIM MasTHUKMU. [IpeBpamienue sHeprum npu
KO0JIEOATEIILHOM JIBU)KEHUH.

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

3ByK. Pacnipoctpanenue um otpaxkeHue 3ByKa. [ pOMKOCTH 3ByKa W BBICOTA
ToHa. Pe3zonanc B akyctuke. Mudpa3sByk u ynbTpasByk. Hcmnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Hemoncmpauuu.

HaOnronenne konebaHuii Ten TOA JACHUCTBUEM CHJIBI TSKECTU UM CHUJIBI
YIOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJICOAHUHM U pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MONEPEYHBIX BOJIH (HA MOJIETIH).

HaGmronenune nuntepdepeHuun u 1uppakiiui BOJIH Ha TOBEPXHOCTH BO/IBI.

HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopusie pabomul u onvimel.

OrnpeneneHue 4acTOThl U MEPUOJia KoJeOaHU MaTEMAaTUYECKOTO MasiTHUKA.

Onpenenenue 4acTOThl U MEpUOAa KOJIeOaHUN NPYKUHHOTO MasiTHUKA.

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

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOJIEOaHUHN MPYKMHHOTO MasTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH TiepHoja KOJeOaHWUW Tpy3a, IMOJBEIICHHOTO K
JIEHTE, OT MaccChl Tpy3a.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH TIEPHOJIa KOJIEOAaHUH MPYKUHHOTO
MasiTHUKA OT MACChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.



Pasznen 10. DnekTpoMarHuTHoOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkayna »JeKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CcBs3U. Paguonokanusa. Kocmuueckas cBA3b.

DIeKTpoMarauTHas npupoja csera. CKOpocTh cBeTa. BonHOBBIE CBOMCTBA
cBeTa: MHTephEepeHIns U AUPPaKIIHSL.

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakiys cBeTa.

Jlabopamopuvie pabomul u onvimaol.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C IOMOIIBIO MOOMIBHOIO
tenedoHa.

[TpoBeneHne ONbITOB IO HAOMIOIEHUIO HHTEPPEPEHITUHN U TUDPAKIIUN CBETA.

Paszgea 11. CBeToBbIe SIBJICHHS.

JlyueBass MoJenb CBE€Ta W TE€OMETpUYecKas ONTUKa. VICTOUYHHMKHM CBeTa.
[IpssmonuHeliHOE pacnipocTpaHeHne cBeta. 3armenus ConHna u JIynel. Otpaxenue
ceera. [lmockoe 3epkano. 3akoH oTpaxkeHus cBeTa. IlocTpoeHne n300pa)keHuM,
C()OPMUPOBAHHBIX 3€PKAJIOM.

[Ipenomnenue cBera. 3akoH npesiomiieHus cBeta. [loaHoe oTpaxeHue caera.
Hcrnonb30BaHuE MOJTHOTO OTPAXKEHUSI B ONTUYECKUX CBETOBO/AX, ONTOBOJIOKOHHAS
CBS3b.

Jlunza, xonm mnyuverr B JuH3e. Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnit, CHOPMHUPOBAHHBIX TOHKOM JMH30M. OnTudeckas cUCTeMa
doToamnmapara, MHUKpPOCKONa M Tejeckoma. [ma3, Kak onThYeckas Ccucrema.
bim30opyKkocTh U 1adbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CHEKTpaJbHBIX IBETOB. JlMcnepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300paxeHuil B IIIOCKOM 3€pKaje.

[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Iyder B paCCEUBAIOIEH JIMH3E.

[Toryuenue n300pakxeHuii ¢ TOMOIIBIO JIMH3.

[Tpuniun geiicTBus doToanmapara, MUKPOCKOTIA U TEJIECKOIIA.

Mogens rnasa.

Paznoxenue 6enoro cBera B CIEKTP.



[Tomy4yenue 6emoro cBeTa MpH CIOKEHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimaul.

HccnenoBanre 3aBUCUMOCTH YIJIa OTPaKeHUsI CBETOBOrO Jyda OT yIJia
MaJICHUS.

N3yyeHnue cBONCTB N300paKeHUsI B INIOCKOM 3epKalie.

HccnenoBanre 3aBUCUMOCTH yTila MPEJIOMJICHUSI OT yTila MaJicHusi CBETOBOTO
Jy4a Ha TPAHUILIE «BO3AYX—CTEKIIO».

[Tonyyenue n300paxkeHU ¢ TOMOIILI0 COOMPAIOIICH JTMH3BI.

Omnpenenenne (QOKYCHOTO pacCTOSHUS M ONTHYECKOW CHIIBI cOOMparomieit
JIVH3BI.

OMNBITHI O PA3JIOKEHUIO OEJIOr0 CBETA B CIICKTP.

OnbITEl IO BOCHPHUATHIO IIBE€TA MPEAMETOB NPU WX HAOIIOJCHUHU 4Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3gen 12. KBaHTOBbBIE SIBJICHHUS.

OmneiTel Pe3epdpopna v minanerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanue u normonieHne ceeta aroMoM. KBaHTel. JInHevaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u raMmma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. HykionHas wmoxaens artomHoro snpa. M3orombl. PannoakTuBHBIE
npeBpaineHus. [lepron momypacnana aToMHbIX saep. [elicTBue paanoakTUBHBIX
W3JIyYEHUN HA )KUBBIC OPraHU3MbI. 3aluTa OT PaJIMOAKTUBHOTO U3TyUYCHUSI.

SnepHbie peakiuu. 3aKOHBI COXpaHEHHUs 3apsOBOTO M MAacCOBOIO 4YHUCET.
OHeprus cBsI3M aTOMHBIX sanep. CBsA3p Macchl M dHEpruu. Peakuuu cuHTE3a U
nenenus spep. Mcrounuku sHeprun CosiHIA W 3BE3A. SepHas »>HEpreTHka.
DKoJIoTUYecKue MpoOIeMbI SIACPHON YHEPTETUKH.

Jemoncmpayuu.

CrexTpbl U3Ty4YeHUS U TTOTJIONIEHUS.

CnexTpsl pa3IM4yHbIX a30B.

CnekTp Bogopo/a.

Hab6nronenue TpekoB B kamepe Bunbcona.

PaboTa cuéTunka HOHU3UPYIOUIUX U3ITYYCHUH.

Peructpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U MTPOTYKTOB.

Jlabopamopusie pabomul u onvimel.

Hab6nrofeHue CruIonHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanre TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI 10 TOPMO3HOMY MYTH
(o potorpadusim).

H3mepenne paanoakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIOMINY MOYJTh TIPEAHA3HAYECH /I CHUCTEMAaTHU3aIuu
1 00001IIeHUS TPEIMETHOTO COJIEP KaHUs U OTIbITA JIEATEIIbHOCTH, TPUOOPETEHHOTO



Ipy W3YYCHUH BCEro Kypca (u3uku yrIyONEHHOTO YpOBHS, a Takke s
MOATOTOBKY K OCHOBHOMY TOCYJapCTBEHHOMY dK3aMeHY 1Mo (pHu3uKe.

B mpomecce wu3ydeHHss JaHHOTO MOIYJSI PEATU3YIOTCS W TIOJyYaroT
JaNbHEWIee pa3BUTHE YyYeOHBIC JEHCTBHUS, OOCCICUMBAIONINE JIOCTHKCHHE
NPEIMETHBIX ¥ METalpeJIMETHBIX pe3yJbTaTOB OO0y4YeHUs, (OpPMUPOBAHHE
€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).

[TpenmoutuTenbHON  QOpMOII  OCBOCHUS MOMYJS SIBISETCS TPAKTHKYM,
mporpamMma KOTOPOTO BKITFOUAET:

pereHue 3amad, OTHOCSIIMXCS K Pa3IMdHBIM pa3deiiaM W TeMaM Kypca
(bU3HUKY, B TOM YKCIIE 33]1a4, UHTETPUPYIOUIUX COJEPKaHUE PA3HbIX Pa3JIeIioB;

BBITIOJIHEHUE JTA0OPATOPHBIX PA0OT M OMBITOB (BKJIIOYAsi paOOTHI U OMBITHI U3
MEPeYHEeH K pasaenaM Kypca) B YCIOBHSAX CaAMOCTOSTEIBHOTO ILIAHUPOBAHUS
MIPOBEICHMSI UCCIICIOBAHMS, BEIOOpAa U 0OOCHOBAHUS METOJIa U3MEPCHUS BEJIMYHH,
COOPKH IKCTIEPUMEHTAIILHON YCTaHOBKW;

BBITIOJIHEHUE MTPOOJIEMHBIX 3a/IaHUM MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3amaHusi MO €CTECTBCHHO-HAYYHOW T'PAMOTHOCTH), B TOM 4YHCIIC 3aJlaHUil C
MEXIPEIMETHBIM COJICPKAHUEM;

paboTy HaJ TPYNITIOBEIMU TN WHAWNBUAYATLHBIMHU TPOEKTAMH, CBI3aHHBIMU C
coJiep>KaHreM Kypca (PU3UKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAOMIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JHATHOCTUYECKON PabOThl 3a Kypc (DU3UKU YIIIyOJIEHHOTO YPOBHS,
BKJTFOYAOIICH 3a/laHusl Pa3HOTO YPOBHS CIIOKHOCTH. Pe3ynbTaThl BBIMOTHEHUS
JTUArHOCTUYECKON pabOThl MOTYT TOKA3bIBaTh CTENICHh TOTOBHOCTH O0YYaOIIIHUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy 1o (Qu3uke, a TaKxke
CBUJIETEIIHLCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOM IPaMOTHOCTH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO
Ha JIOCTHKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YaCTHU:

e I)nampuomuuecxkozo éocnumanusi:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

o 2)2parxcoanckozo u Oyx08HO-HPABCHBEHHO20 60CRUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKJAE€HUHU OOIIECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM TMPUMEHEHUEM JIOCTHUKEHUMN
busuKy;

OCO3HAHHE BAXKHOCTH MOPAJIbHO-ITUYECKUX MPUHIUIOB B JEATCIBHOCTH
Y4EHOT0;

e 3)ICmemuuecKo20 60CHUMAHUA:

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

e 4)uennocmu HaAy4YHO20 NO3ZHAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUS MHpPA, OCHOBBI Pa3BUTUS TEXHOJOTWHM, BAXKHEHILIEH COCTaBIAIOLIEH
KYJbTYPHI,

OpUEHTAalUsl B JCATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpEeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS PUPOJIBI;

pa3BUTHE HAY4YHOM JHO003HATEILHOCTH, HMHTEpEca K HCCIEI0BATEIbCKON
JEATEIIbHOCTH;

o 5)dpopmuposanun Kynromypol 300p06va u IMOYUOHAILHO20 O1AZONOIYUUA:

OCO3HAHHUE IIEHHOCTH Oe30macHoro ooOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBUJl 0€30MacHOTO TIOBEJEHUS Ha
TPAHCIIOPTE, Ha J0porax, C SJEKTPUUYECKHM U TEIUIOBBIM O0OOpYyJOBaHUEM B
JIOMAIITHUX YCIIOBHUSIX;

c(hOpMHPOBAHHOCTH HaBbIKa pedIeKCUH, PU3HAHUE CBOETO MpaBa Ha OITHOKY
M TAKOTO K€ MpaBa y APYroro 4eioBeKa;



e 6)mpyooeozo eocnumanus:

aKTUBHOE YYacTH€ B pPEIICHHHM MPaKTUYECKUX 3aj7ay (B pamMKaxX CEMbH,
oOpa30oBaTeILHON OpraHu3aIuy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIEe U PU3NUYECKUX 3HAHUIM;

UHTEPEC K MPAKTUYECKOMY U3yUEHHUIO MpodecCuid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0S102UYUECKO20 60CRUMAHUA:

OpUEHTAIlMA HAa TMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
00JIaCTH OKPY’KaIOIIEeH Cpe/ibl, JIAHUPOBAHUS MOCTYIKOB U OLICHKU UX BO3MOXKHBIX
MOCJEACTBUN JJIS1 OKPYKAIOLIEH CPE/IbI;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX

pelieHus;
e 8)adanmayuu K uUBMEHANOUWUMCA YC108UAM COUUANBHOU U RPUPOOHOT
cpeowl:

NOTPEOHOCTh BO B3aUMOJIEHCTBUU TIPU BBIIOJHEHUH MCCIEAOBAHUN U
MPOEKTOB (PU3NYECKON HAIIPABIECHHOCTH, OTKPBITOCTH OTBITY U 3HAHUSAM JIPYTHUX;

NOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4e€pe3 IMPaKTHYECKYIO
NeSATEIbHOCTD;

nOTpeOHOCTh B (OPMUPOBAHUM HOBBIX 3HAHUN, YMEHUHA (OPMYIUPOBATH
UJIeU, IOHATHS, TUIIOTE3bI O GPUBNYECKUX 0OBEKTAX U SIBICHUSX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIaCTH
busuKy;

IUIAHUPOBAHUE CBOETO PA3BUTUS B NPUOOPETEHUH HOBBIX (PUINUECKUX
3HAHMU;

CTpEMJICHHE aHAJIM3UPOBATh U BBISIBIISITH B3aUMOCBSI3U MIPUPO/IbI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

OLICHKA CBOMX JEWCTBUU C YYETOM BIMSHHS Ha OKPYKAIOUIYIO CpeExdy,
BO3MOKHBIX [VI0OAJIBHBIX TOCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHMs IporpaMMBbl IO PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuyaromierocsi OyayT cGOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCATbHBIC YICOHBIC NeHCTBUS,
KOMMYHHMKATHBHbIE  YHUBEpCaJbHbIE  y4yeOHble  JCWUCTBUSA,  PETYISATUBHbBIC
yYHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3zoBble jornueckue aAefcTBu:
BBISIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKNA 00BEKTOB (SIBIICHUN),
KJIacCU(UILIMPOBATH UX;



BBISIBIIATH 3aKOHOMEPHOCTH W TPOTUBOPEUUS] B pacCMaTpPUBAEMbIX (haKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIINUXCS K (PU3NIECKUM SIBICHHSIM;

BBISIBIIATh TIPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMA M TIPOIIECCOB, JieJIaTh BBIBOJBI C HCIOJIB30BAHUEM JCAYKTHBHBIX H
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpATh CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEIICHHUS, BHIOOpP Hanbosee MOIAXOISIIEro ¢
y4€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOMIPOCHI KAK MCCIIEI0BATEIbCKUN HHCTPYMEHT TTO3HAHMS;

IPOBOJUTH MO CAMOCTOSATEIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIOMXHBIM
bu3MUeCcKuil IKCIIEPUMEHT, HEOOIBIIIOE UCCIIEIOBAHNE (PU3UYECKOTO SABJICHUS,

OILICHMBATh HA MIPUMEHUMOCTH U JOCTOBEPHOCTHh MH(OPMAIUIO, TOTYUYECHHYIO
B XOJI€ UCCJIEIOBAHMS WJIU HKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OpMYyJIMpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEMHIIIee pa3BUTHE (U3MUECKUX MPOIECCOB,
a TaKKe BBIJBUTATh MPEIIOJIOKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTax.

Pabora ¢ undpopmaumeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3aIlPOChl MPU IMOUCKE H
oTOope UH(pOPMAIIUU WU JAHHBIX C YUYETOM MPEAJIOKEHHON y4eOHOU (pr3nyeckoi
3a/1auu;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATH W HHTEPIPETUPOBATH HH(OpPMAILIUIO
Pa3JIMUHBIX BUJOB U (DOPM TPEACTABIICHHUS;

OIICHMBATh HAIEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIIOKECHHBIM
yauTesneM Uik chOpMyITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITEJIbHO  BBIOUpATh  ONTUMAJbHYIO  (GOopMy  MpeACTaBICHUS
uHpoOpMallMu W WJUTIOCTPUPOBATH pEIIaeMble 3a7a4dl HECJIOXKHBIMHU CXEMaMHu,
JyarpaMMamMu, MHOM TpaduKoil 1 UX KOMOMHAILUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B X0JI€ 00CYXJIeHUsI yueOHOIro MaTepuaa, pe3yjabTaToB JabopaTOPHBIX padOT
U MPOEKTOB 3a]1aBaTh BOIMPOCHI M0 CYIIECTBY 00CYAaeMON TeMbl M BBICKA3bIBATh
UJey, HallCJICHHbIE Ha pPELIEHUE 33Jaud M MOJJep)KaHue OJaroenareabHOCTH
OOIICHMS,

COIOCTABIISATh CBOU CYXKJICHUSI C CYXACHUSIMHU APYIHMX YYaCTHUKOB AUAIIOra,
OoOHapy>KUBaTh pPa3IMuME U CXOJCTBO MO3UIUH;

BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;



nyOIMYHO TMPEACTABIATh PE3YJIbTAThl BBHIMOIHEHHOTO (PU3UYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIOJB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaIbHOU
paboThI IPU pEeIIeHUN KOHKPETHOM (PU3HUECKOM MPOOIEMBI;

NPUHUMATD [EJIU COBMECTHON JEATENbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS 110
e€ JOCTM)KEHUIO: pACHpeNeNsiTh pOJId, OO0CYXJaTh IMPOLECChl U Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBITOJIHATh CBOIO 4YacTb pabOThI, JOCTUTAs KAa4eCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPaBIICHUIO M KOOPIMHHUPYS CBOM ACHCTBUS C APYTUMH YJCHAMHU
KOMAaH/IbI;

OLICHMBAaTh KayeCTBO CBOEro BKJaJa B OOMMHA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENTLHO C(POPMYTHPOBAHHBIM yUACTHUKAMHU B3aMMOCHCTBHSL.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE Y4eOHbIE e CTBHS
Camoopranusauus:

BEISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHSIX, TPEOYIOITUX IS
pereHust GU3NYEeCKUX 3HAaHUM;

OPUEHTHUPOBAThCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHAMBUAYyATBHOE, IPUHSATHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUA TPYIIION);

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM peHieHUs (PU3NUECKON 3adaud WIIH
IJIaH HCCIEOBaHUS C Y4YETOM HMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTUPOBATh IIpeijlaraéMble BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YDMOIMOHAJbLHbBIA HHTEJIEKT:

JaBaTh aJICKBaTHYIO OIICHKY CUTYyaIluu M TIpeJjIarath IjiaH e€ N3MCHCHHUSI,

OOBSCHATh  TPUYMHBI  JOCTHKEHUS  (HEIOCTW)KCHHS)  PE3yJIbTaTOB
NeSTeTbHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTUBHI B JEATEIBHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3MYECKOTr0 HCCIEAOBAaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITCIIBCTB,
W3MCHUBIINXCS CUTYaIlUi, YCTAHOBJICHHBIX OMMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IeJIU U YCIOBUSM.

CTaBUTH Ce0s HA MECTO JIPYroro 4esioBeKa B XOJE€ CHopa WIM IUCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPECHHS U JIOTHKY JIPYTOTo.

MIPU3HABAaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3NYCCKUX 3a7ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

HNPEAMETHBIE PE3YJIBTATBI

K koHIty 00y4eHus @ 7 kaacce npeIMETHbIE PE3yJIbTaThl Ha YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



WCITIOJIB30BATh MOHATHUS: (PU3NUECKHE W XUMHUYECKHUE SBIICHUS, HAOJIIOICHUE,
AKCIIEPUMEHT, MOJIENb, TUTIOTE3a, €IMHUIIBI (PU3NYECKUX BEIIMUUH, aTOM, MOJICKYJIa,
arperaTHble  COCTOSHHMsI  BemiecTBa  (TBEpJOE, IKUAKOE, Ta3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHENHOE),
TpaeKTOpHsi, PaBHOJCHCTBYyIOWIAsl cuj, aeopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTh, COOOIIAIONIUECS COCY/IbI;

YBEPEHHO pa3nu4iarh sBieHus (Auddy3us, TEIIOBOE ABMKCHHE YaCTHIL
BEILIECTBA, PAaBHOMEPHOE [BW)KEHUE, HEPABHOMEPHOE [IBH)KEHUE, WHEPIUS,
B3aMMO/ICHCTBUE TEJI, PABHOBECHUE TBEPJBIX TEJ C 3aKPEIIEHHON OChIO BpalICHUS,
nepeaaya JaBlieHUs TBEPIBIMU TeJIaMH, >KUAKOCTSIMU W Trazamu, aTMoc(epHoe
JIaBJICHHE; TUIaBaHKUE TEJl, TPEBPAICHUS] MEXaHUYECKOW SHEPTUH) TIO OMUCAHUIO UX
XapaKTepHbIX CBOWCTB M Ha OCHOBE OMBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
bu3nUecKoe SBICHHUE,

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UYECKUX SBJICHUN B OKPYKAIOIIEM
Mupe (B TOM yucie (puznueckue SIBJICHUS B MPUPOJC: MPUMEPHI JBUKECHUS C
Pa3IMYHBIMUA CKOPOCTSIMU B KMBOW W HEKUBOW MPUPOJIC, JEUCTBUE CUI TSAKECTH,
TPEHUsI, YIIPYTOCTH B MPUPOJIC U TEXHUKE, BIUSHUE aTMOC(EPHOro JaBJICHUS Ha
YKUBOM OpraHu3M, IJIaBaHue PbIO, pblYaru B TEJE YeI0oBeKa), IPU 3TOM NEPEBOIUTD
MPAKTUYECKYIO 33/1a4y B yU€OHYIO, BBIIEISATH CYIIECTBEHHbIE CBOMCTBA (TIPU3HAKH )
(U3NYECKUX SBJICHHUI;

OMUCHIBATh HU3YyUYCHHBIC CBOMCTBA TeN W (DU3UUYECKUE SIBJICHUS, UCIOJIb3YS
bu3nyeckue BeIMYUHBI (Macca, 00BEM, IIIOTHOCTD BEIIECTBA, BPEMS, ITyTh, CPEIHSISA
CKOpPOCTh, CHJIa YIPYrOCTH, CHJIa TSDKECTH, BEC Te€ja, CUJla TPEHUsS, NaBJICHUE
TBEPJIOTO TeJa, JaBJICHUE CTOI0A KUIKOCTH, BHITAIKUBAIOIIAS CHUJIa, MEXaHUYEeCKast
paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((UIIMEHT TOJIE3HOTO
JIEUCTBUSI MEXaHU3MOB, KHHETUYECKasl ¥ TTOTEHIIUAJIbHAS SHEPIusl), PU ONMKUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMbIX BEIIMYUH, WX
o0O3HaueHUsT W eAUHUIBI (PU3NYECKUX BEIUYMH, HAXOIUTh (HOpMyIbI,
CBSI3bIBAIONINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C IPYTUMH BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIIUYUH;

XapakTepu30BaTh CBOMCTBA TeN, (GPU3UYECKUE SBJICHUS U MPOIECCHI, UCTI0JIb3YsI
MpaBUJIa CIOKEHUS CUII (BJIOJIb OJHOM MpsiMOil), 3aKkoH ['yka, 3akoH [lackains, 3akoH
Apxumena, TpaBUIO paBHOBECHS phruara (0JI0Ka), «30JI0TOE MPABHUIIO» MEXaHUKH,
3aKOH COXpAaHEHUsS MEXaHWYECKOM DHEPruu, MPU DTOM JIaBaTh CIIOBECHYIO
bopMyJIUPOBKY 3aKOHA M 3alUCHIBATh €r0 MAaTEMATUUECKOE BBIPAKCHHUE;

CTPOUTH MPOCTHIC (PU3MUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB H
ABJICHUM, BBIJEIATh IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, IIPOIIECCOB, SIBICHUMN, MPUMEHATh (PU3HUECCKHE MOJICITH I OOBSICHCHHS
(bu3MYEeCKUX MPOIIECCOB U pelIeHUs yueOHBIX 3a]1ay;



OOBSCHATH (PU3NYECKHUE SIBICHUS, TMPOIECCHl U CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CHUTyalldid MPaKkTUKO-OPUEHTUPOBAHHOTO XapakKTepa, U pelaTh
KayeCTBEHHBIC 3a/ladyd, B TOM 4HCIE TpeOyIOMIMe YHUCICHHOTO OIECHUBAHUS
XapaKTEpHbIX 3HAYEHUN (PU3NYECKUX BEIMYUH, IPU ITOM BHIOUpATH aJ€KBaTHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUUYMHHO-CJIEICTBEHHBIE CBS3U U BHICTPAUBATh
JOTUYECKYI0 ILEMOYKY PpACCYKIAECHHM C ONOpPOM Ha W3YyYEHHBIC CBOMCTBA
buznyecKux sBICHUHN, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MO/IEIIH;

pemaTth pacu€THble 3a1auu (B 2—3 OEHCTBUS) MO U3y4aeMbIM TeMaM Kypca
bu3uKy, BIOUpas aIeKBaTHYIO (PU3HUECKYIO MOJIENb, C UCTIOIb30BAHUEM 3aKOHOB
1 GopMyI1, CBSI3bIBAIOIIMX (PU3UUECKUE BEJIMUYHMHBI, 3alIUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE PEILICHUE 3a/1a4H, BBISIBIISATH HEJJOCTAIOIIUE UITU U30bITOYHBIC TAHHEBIE,
00OCHOBBIBaTh BBIOOP METO/A pEIICHUS 3a/adH, HCIOIb30BaTh CIPABOYHBIC
JaHHbIE, MPOBOAMTH MAaTEMaTUYECKUE MpPeoOpa3oBaHUs MU Pacy€Thl, OLICHHWBATH
PEATUCTUYHOCTD IMOJIyYEHHOTO 3HAYeHUs (PU3MUECKON BEJIUYMHBI U ONPEIENAThH
pa3MepHOCTh GU3NIECKON BETMUUHBI, TOTYYCHHON TPU PEIICHUH 33/1a4H;

pacrno3HaBaTh MPOOJIEMbI, KOTOPBIE MOXKHO PEUIUTh IPHU TOMOIIH (PU3UIECKUX
METOJIOB, W TMpeajaraTb OPUEHTHPOBOYHBIA CHOCOO pEIIeHUs, B OINWCAHUU
UCCIIEIOBaHMsI  PAcCIlO3HaBaTh  MPOBEpSIEMOE  MPEANOJIoXKeHHe  (TUIIOTE3Y),
UHTEPIIPETUPOBATH MTOJIyYE€HHBII pe3yJbTar;

MIPOBONUTD OTIBITHI MO HAOMIOACHUIO (PU3MUECKHUX SBICHUN UM (PU3UIECKUX
cBOMCTB Ten (nuddysus, TEIIOBOE pPACIIMPEHUE Ta30B, SIBJICHUE HHEPIIUH,
U3MEHEHHUE CKOPOCTH IIPU B3aUMOJICHCTBUM TEJ, Iepeada JaBICHUS KUAKOCThIO U
ra3oM, IMpOSIBICHUE JEHCTBUS aTMOC(EPHOTO MaBJICHUS, AECUCTBHUE MPOCTHIX
MEXaHU3MOB): (HOPMYJIMPOBATh MPEIANOIOKEHHE (THUIIOTE3Y) O BO3MOXKHBIX
pe3ynpTaTax HaOJI0ICHNH, CAMOCTOSTEIHFHO COOMPaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

OPOBOAUTH TIPSMbIE M KOCBEHHBbIE H3MEpeHUs (PU3MUECKUX BEINYUH
(paccTosiHUE, TIPOMEXYTOK BpEMEHH, Macca Tesa, 00bEM Tella, Chila, TEMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPIOTO TeENa, CUja TPEHHUS CKOJBKCHHS, TaBIICHUE
BO3/yXa, BEITAIKMBAIOIIAS CUJIA, IEHCTBYIOMIAs HA MOTPY>KEHHOE B )KUIKOCTH TEJIO,
KO3((PUIIMEHT MOJE3HOro JAEHCTBUSI MPOCTHIX MEXAHU3MOB) C HCIOJIb30BAaHUEM
aHAJIOTOBBIX M IMHU(POBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOP METOAA M3MEPEHHUS,
(bukcupoBaTh NMOKa3aHus MPUOOPOB, HAXOAUTH 3HAUCHHE N3MEPSEMON BETMUHHBI C
MIOMOIIBIO YCPEAHEHUS PE3YIbTATOB CEPUU U3MEPEHHI U OIICHUBATH MOTPEITHOCTh
U3MEpPEHUM;

IPOBOANUTH HECIIOKHBIE IKCIIEPUMEHTAJIbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEN
(¢u3nyecKuX BETUYMH (3aBUCHUMOCTH IyTH PaBHOMEPHO IABMXKYIIETOCS Tejaa OT
BPEMEHHM [JBWKEHHS Teja, CUJIbl TPEHHUS CKOJBKEHHUS OT CHJIBI HOPMAaJIbHOTO
JIaBJICHUS, Ka4eCTBa 00paOOTKH MOBEPXHOCTEH TET U HE3aBUCUMOCTH CHJIIBI TPCHHUS



OT IUIOIIAIU CONPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YJIJIMHEHUS NPYKUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT 00bEéMa MOrpYyXKEHHOM YacTH Tela U OT IUIOTHOCTH
KHUAKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH Tella, OT TIIyOWHBI, HA KOTOPYIO
HOTPYKEHO TEJIO, YCIOBUMN IUIaBaHUsI TEJ, YCIIOBUM paBHOBECHUS pblyara u OJIOKOB):
COBMECTHO € yuuTesneM (GOpMyJIMpOBaTh 3aJady M THUIOTE3y HCCIEI0BaHus,
CaMOCTOATEJbHO IUIAHUPOBATh  MCCIEOBAHUE, CaMOCTOSITENIBHO  COOUpPATH
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY C HMCIOJb30BAHHEM HWHCTPYKLHH, MPEACTABIAThH
IOJIyYEHHBIE 3aBUCHUMOCTH (PU3MYECKUX BEIMYMH B BUJAE TaOIUIl U TpaduKoB,
OLIEHUBATh NOTPELIHOCTH, JEJaTh BBIBOBI IO PE3YJIbTaTaM HCCIIEAOBAHNUS;

coOMoaTh MpaBWJa TEXHUKM O€30MacHOrO Tpyna mnpu pabore ¢
71a00paTOPHBIM 00OPYIOBAHUEM;

YKa3bIBaTh IPUHIUIBI IEUCTBHUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOLIAIOIIHNECS COCYAbl, 0apOMETp, pbluar, MoABUKHBIN
Y HETIOJBMKHBIN OJIOK, HAKJIIOHHAS! IJIOCKOCTB;

XapaKTEePU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB ¥ TEXHOJOTHYECKHUX MPOLECCOB C OMOPOM HA UX ONMUCAHMS (B TOM YHCIIE:
NOJIIMITHAKY, YCTPOWCTBO BOJONPOBOAA, THAPABIMYECKHM mpecc, CU(OH,
MaHOMETp, BBICOTOMEpP, IOPIIHEBOM HACOC, APEOMETP), MCIONb3YysS 3HAHUS O
CBOMCTBAaX (PU3MUECKUX SBJIEHUI U HEOOXOauMble (PU3NUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

UCITIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTUYECKUX IHPOLECCOB IpHU
pelleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

OPUBOJUTH MPUMEPHI (HAXOAUTh MH(POPMALIMIO O MPUMEPaAX) MPAKTUUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUU B MOBCEIHEBHOW KU3HU ISl oOecreueHus
0e30MacHOCTH MPHU OOpaIllEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUsl 370pPOBbsI U COOJIIOJIEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPY’KAIOIIEH CPEE;

OCYUIECTBJIATh OTOOP UCTOUYHUKOB MH(MOpMAIMU (PU3UUECKOTO CONECPKAHUS B
HNHTepHeTe, €aMOCTOSTENbHO (OPMYNHpYs TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOIINXCS 3HAHUM W MYyTEM CpPaBHEHHUS Pa3JIMYHBIX HMCTOYHUKOB BBIICIATH
uHpOpMaIMIO, KOTOpas  SIBJISETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJOCTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOJTHEHUM YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
JUTEPATYpy (PU3NYECKOTrO COoAepKaHus, CIPABOUYHbIE MaTE€pHAbl, PECYPChl CETU
WuTepHer, BnaxeTs npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MpPeoOpa3oBaHus
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpATKHWE IMHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(MOpManuu (U3HMYECKOr0 COJEpPKaHMs, B TOM YHUCIE



myOJUYHO JeNaTh KpaTKUE COOOIICHHsI O PE3yJIbTaTax MPOEKTOB WM YYEOHBIX
WCCIICIOBAHUM, TPU 3TOM TPAMOTHO MCIIOJIb30BaTh W3YYCHHBIN TOHSITUWHBIN
ammapar Kypca (GU3MKH, COMPOBOKIATh BHICTYIUICHHE MTPE3CHTAIINCH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB W HCCIEAOBAHUM pacrpenessTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUU C MOCTABJICHHBIMU 3a/layaMu, CJIEIAUThH 3a
BEITIOJITHCHUEM TUTaHA JCHCTBUHN, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIA] B
JEATENbHOCTh T[PYIIBL, BBICTPANBATH KOMMYHUKATUBHOE B3aUMO/ICVICTBHE,
YUUTHIBAsA MHEHUE OKPYKAKOLIUX.

K xon1y oOyuenus ¢ 8 knacce npeMETHbIE pe3ybTaThl HA YTITyOJIEHHOM yPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh MOHATHUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKCHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSHMSI BELIECTBA, KPUCTAUIMYECKUE U
amMop(HbIE Tena, HACBIIIEHHBII W HEHACBIIICHHBIA Map, CHOCOObl M3MEHEHUS
BHYTPEHHEW JHEPIUM, DJJIEMEHTAPHBIA DJJIEKTPUYECKUM 3apss, IPOBOJHHKH,
MOJIYIPOBOJHUKH, TUAJIEKTPUKH, HICTOYHUKUA MOCTOSSTHHOTO TOKA, SJEKTPUUYECKOE U
MarHUTHOE TOJIs, ONTHUYECKas CUCTEMAa) U CHUMBOJMYECKHH SI3bIK (DU3UKH TpU
pelIeHnr y4YeOHbIX U MPAKTUUECKUX 3a/1a4;

YBEPEHHO pa3jinyarh SIBJICHUS (TEIJIOBOE pACIIMPEHHE (CHKaTHE), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAUMBaHUE, KalWUISIPHBIE SBICHUS,
UCIIApEeHUe, KOHJAEHCAlUs, IUIaBJIEHUE, KPHUCTAJUIM3AlMsl, KHUIIEHHE, CIIOCOObI
Teruionepesayu (TerIonpOBOAHOCTh, KOHBEKIUS, U3yUEHHUE), TEIUIOBbIE MOTEPH,
NIEKTpU3aLUsl TEJ, B3aHUMOJCHCTBHE 3aps/loB, IACHCTBUS SJIEKTPUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJEHCTBUE MAarHUTOB, IEHCTBUE MArHUTHOT'O MOJS Ha
MPOBOJIHUK C TOKOM) IO ONMHUCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHNUE U3yUYEHHBIX (PU3NUYECKUX SBJICHUIN B OKpYXKaloLIeM
Mupe (B TOM uyucie (U3MUYECKUE SBICHUS B MPUPOJE: MOBEPXHOCTHBIE U
KaNMWUISIPHBIE SBJICHHUS B MPUPOJE, KPUCTALIBI B Mpupoze, uanydenue CosHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHETa,
JIIEKTPUYECKUE SIBJICHUS B aTrMoc(epe, 3JIEKTPUYECTBO >KUBBIX OPraHU3MOB,
MarHuTHOE 1oJjie 3eMi, Apeid MoJI0COB, poJib MATHUTHOTO MOJISL JUJIS JKU3HHU Ha
3emiie, TOJIAPHOE CHUSHHME), TPHU STOM IMEPEBOAUTH IMPAKTHUYECKYIO 3a/Jady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKU) (PU3NUECKUX SIBJICHU;

OINKCHIBaTh M3Y4YCHHBIC CBOMCTBA TeN W (UIUYECKUE SIBICHUS, HCIOIB3YS
buznyeckre BeIMYUHbI (TEMIIEpATypa, BHYTPEHHSISI SHEPTHsl, KOJIMYECTBO TETUIOTHI,
paboTta rasa, yJenbHas TEIUIOEMKOCTh BEIECTBA, YAENbHAs TEIUIOTa IJIaBJICHUS,
yaelbHas TEeIJIoTa MapooOpa3oBaHUs, yJeldbHAas TEIUIOTa CropaHusl TOIIUBA,
KO3 PUIIMEHT TMOJNEe3HOT0 JEWCTBHUS  TEIMJIOBOM MAallMHBI, OTHOCUTEIbHAs
BJIQXHOCTh BO3AYyXa, DJJIEKTPUYECKHI 3apsj, CHJIA TOKA, JJIEKTPUYECKOE



HaIpsDKeHUE, CONpPOTUBIICHUE MpoBoAHUKAa, JJIC B 1emu MOCTOSSHHOIO TOKAa,
AIEKTPUUYECKOE YJEIbHOE CONPOTHUBJICHUE BEIIECTBA, pabOTa U MOIIHOCTh
IEKTPUUECKOTO TOKA), MPU OMMCAHUHU TPABMIIHBHO TPAKTOBATH (PU3UUECKUIA CMBICT
HCIIOJB3YEeMBIX BEJIWYMH, MX O00O03HAUCHUS W CAWHUIIBI (PU3HMYECKUX BEJIUYHH,
HaxOoJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3HMYECKYIO BEJIIMUYMHY C JAPYTUMU
BEITMYMHAMH, CTPOUTH TpadUKN U3YICHHBIX 3aBUCUMOCTEH (DU3MIECKUX BEIIMYUNH;

XapaKTEPU30BaTh CBOMCTBA TEJ, PU3NUECKUE SIBJICHUS U IMPOIECCHI, HCTIONB3YS
OCHOBHBIE TOJIOKEHHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS BEIECTBA,
ypaBHEHHE TEIJIOBOTO 0ajaHca, 3aKOH COXpaHEHHUsI JICKTPUIECKOTO 3apsi/ia, 3aKOH
KysioHa, pUHIUIT CyNEepIIO3UIIUM SJIEKTPUUYECKUX MOJIeH, 3akoH Oma 1JIsl ydacTKa
uenu, npasuia Kupxroda, 3akon OMa aiis nojaHo# uenu, 3akoH Jxoyns-JleHia,
3aKOH COXpaHEHUs SHEPruH, MPU ATOM pa3IUdaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHa M €ro MaTeMaTUYeCKOE BBIPAXKEHUE;

CTPOUTH TPOCThIC (HU3NUECKUE MOJICTH pPealbHBIX OOBEKTOB, MPOIIECCOB U
SBJICHUM, BBIJEIATH IPU HATOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBOICTBA
00BEKTOB, MPOIIECCOB, ABICHUMN, MPUMEHATH (PU3UUECKUE MOJIETU JIJIsi OOBSICHEHUS
(U3MYECKUX MPOLIECCOB U PEIICHUS YUYEOHBIX 3a/1a4;

OOBSICHATH (PU3HUECKUE SBICHUS, MPOIECCH U CBOMCTBA TEJI, B TOM YHUCJIC U B
KOHTEKCTE CHUTyalluid IPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W pellaTh
KaueCTBEHHbIC 3aJlayd, B TOM 4YHUCJE TPEOYIOIUEe YHUCIECHHOIO OICHUBAHUS
XapaKTePHbIX 3HAYCHUN (PUBMYECKUX BEIMYMH, TP 3TOM BBIOUpATH aJCKBATHYIO
(U3UYECKYIO MOJICIb, BBISBIISITh MPUYMHHO-CIICICTBEHHBIE CBS3M M BBICTPAWBATh
JIOTUYECKYI0 IMEMOYKY PacCYKJIEHHM C OIIOPpOM Ha M3YYEHHBIE CBOMCTBA
bu3nYecKuX SBICHUM, (HU3NUSCKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJISIIH;

YBEPEHHO pelllaTh pacu€THbIC 3ajJauu (C Oomopoil Ha 2—3 ypaBHEHMS) IO
M3y4yaeMbIM TeMaM Kypca (pu3MKu, BbIOMpasi aJeKBaTHYI0 (PHU3UYECKYIO MOJIEIb, C
WCIIOJb30BaHUEM 3aKOHOB W (OpMYJ, CBS3BIBAIOIMIMX (DU3NYECKUE BEIMYMHBI,
3allMChIBATh KPATKOE YCIOBHE U Ppa3BEPHYTOE PEIICHUE 3aJa4M, BbISIBIATH
HEJIOCTAIOIINE WM U30BITOYHBIC JaHHbBIE, 00OCHOBBIBATH BHIOOP METOJIa PEIICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIC JaHHbIE, NPUMEHATh METOJAbl aHaJIu3a
pa3MEepHOCTEH, UCTIONB30BaTh I'papUUECKUE METOMbl PEIICHUS 3aJ]ay, MPOBOIUTH
MaTeMaTHYeCKHEe IIpeoOpa3oBaHUsl W Pacu€Thl, OICHHWBATh PEATUCTUYHOCTD
MOJIYYCHHOTO 3HAa4YeHUs (DU3NYECKON BEIMYMHBI W OMPENETSATh Pa3MEPHOCTh
(bu3nYeCKON BETMYUHBI, TOJYUYCHHOU MPU PEIICHUN 3aa4H;

pacro3HaBaTh NPOOJIEMbI, KOTOPHIE MOMKHO PEUTUTh TP MOMOITH (PHU3UIECKUX
METOJOB, M TpeajaraTb OPHCHTUPOBOYHBIA CIIOCOO pelIeHUs, B OIHCAHUHU
WCCIICIOBAHUSI  paclo3HaBaTh  IPOBEPSIEMOE  MPEAINOJIONKEHHUE  (THUIIOTE3Y),
WHTEPIPETUPOBATH MOTYUYECHHBIN pe3yJIbTarT;



IPOBOAUTD OTMBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UM (PU3UIECKUX
CBOMCTB Ten (KamWUISPHBIC SBJICHHS, 3aBUCUMOCTb TaBJICHHUS BO3AyXa OT €ro
o0béMa W TemmepaTyphl, CKOPOCTH IpolLiecca OCThIBaHMUSA (HArpeBaHus) MpH
U3Iy4YeHUU OT I[BeTa H3JIydaroleil (morjomaromeil) MOBEpXHOCTH, CKOPOCTb
UCTIAPEHHUS BOJBI OT TEMIIEPATypbl KUAKOCTH M IUIOMAAN €€ TOBEPXHOCTH,
AIIEKTpU3ALUS TeNl M B3aUMOJCHCTBHE AIIEKTPUUECKUX 3apsiioB, B3aUMOJICHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YaJIH3aI[isl MAarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB,
JeMCTBUS MAarHUTHOTO TIOJI HAa MPOBOAHUK C TOKOM, CBOWCTBA AJIEKTPOMArHUTA,
CBOWCTBA DJIEKTPOJABUTATENS MOCTOSHHOTO TOKa): (hOpMyTupoBaTh MPOBEPSEMOE
Opearnonokenue (TUMOTe3y) O BO3MOXHBIX — pe3ylbTarax  HaOMIOJICHHH,
CaMOCTOSITENIFHO COOMpaTh yYCTAaHOBKY W3 M30BITOYHOTO Habopa 00OpyIOBaHMUS,
OIKCHIBATh XOJI OTBITa U (DOPMYITHPOBATH BHIBOJIBL;

OPOBOAUTH TPSIMbIE M KOCBEHHBbIE HW3MEpPEHUs (PU3MUYECKUX BEITUYHUH
(TemmepaTypa, OTHOCHUTENbHAsl BJIAKHOCTh BO3/yXa, CWJIa TOKA, HaIpsDKEHUE,
ylenabHas TeIIOEMKOCTh BEIIEeCTBA, COMPOTHBICHHWE IPOBOJHUKA, paboTa u
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA) C MCIOIH30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
puOOpPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpEHUs, (PUKCHPOBATH IMOKa3aHUS
npuOOpOB, HAXOAUTh 3HAUYECHUE U3MEPSEMOUN BEJIMYUHBI C MTOMOIIBIO YCPEIHEHUS
PE3yJIbTaTOB CEpUU U3MEPEHUN U OLIEHUBATh MOTPEIIHOCTh U3MEPEHUM;

MPOBONUTH IKCIIEPUMEHTAJIbHBIC MCCIIECOBAHUS 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0bEMa M HarpeBaHUs WU
OXJIAKICHMS, UCCIIEIOBAaHUE SIBICHUS TEIUI000MEHa IPU CMENIMBAaHUM XOJIOJHOM U
ropsiueid BoJibl, 3aBUCUMOCTb COIPOTUBIICHUS TPOBOAHUKA OT €T0 JJIMHBI, TUIOIIA I
MOTIEPEYHOI0 CEYEHMSI M yJIEJIbHOIO CONPOTUBIICHMSI BEIIECTBA POBOIHUKA, CUJIbI
TOKa, TPOTEKAIOIIer0 uepe3 MPOBOAHMK, OT HAmNpsHKEHUS Ha TPOBOJHUKE,
UCCJIEIOBAaHHUE TIOCTIEIOBATEIBHOTO U TAPaIETbHOTO COSAMHEHUI POBOIHUKOB):
COBMECTHO € yuuTesneM (GOpMyJIHpoBaTh 3aJady M THUIOTE3y HCCIEeI0BaHus,
CaMOCTOSITENIbHO ~ IJIAHUPOBAaTh  HUCCIIEJOBaHHE, CaMOCTOSATEIbHO CcOOUpaTh
OKCMIEPUMEHTAIBHYI0 YCTAHOBKY C MCIOJIb30BAaHUEM HHCTPYKIUH, MPEACTABISATH
MOJTyYEeHHBIC 3aBUCHUMOCTH (PU3WYECKMX BEJIMYMH B BUAEC TaOmUIl U TpaduKoB,
OLIEHWBATh MOTPEIIHOCTH, JAEJIATh BBIBOJBI IO PE3YJIbTaTaM MCCIICIOBAHMS,

coOoaTh MpaBwiia Oe3omacHoro Tpynaa mnpu padbote ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHITUIIBI JEHCTBUS U3yUYEHHBIX MTPHUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTHYECKHX MPOIIECCOB C OMOPOI Ha MX OMUCAHMS (B TOM YHUCIIE:
CHCTEMa OTOIUICHUS IOMOB, TUTPOMETP, TapoBasi TypOUHa, aMIIepMETP, BOJIBTMETP,
CUETYMK  DJIEKTPUYECKOM  DHEPrHM,  BJIEKTPOOCBETUTEIbHBbIE  NPUOOPHI,
HarpeBaTeNbHbIE ANEKTPONPUOOPHI (IPUMEPHI), TPEIOXPAHUTENH U UX TPUMEHEHUE
B OBITY W TEXHUKE, MPUMEHEHHE MOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHHUTOB,



AJIEKTPOJBUTATENb IMOCTOSIHHOTO TOKAa), WCIOJb3ysl 3HAaHHA O CBOMCTBAX
busznyecKkux sIBICHUN, HEOOXOAUMBIE (PU3NUECKIE 3aKOHBI U 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPONUCTBA U U3MEPHUTEIbHBIE TPUOOPHI
0 CXeMaM M CXEMaTHUYHbIM pUCYHKaM (KHJIKOCTHBIH TEPMOMETp, TEpPMOC,
IICUXPOMETP, TUTPOMETP, JABUTATENb BHYTPEHHETO CrOPAHMS, AJIEKTPOCKOIL,
peocTar), COCTaBIATH CXEMbl SJEKTPUUYECKUX LIEMEH C IOCIEeI0BATEIbHBIM U
napajuleTbHBIM COCTUHEHHEM JJIEMEHTOB, pa3jinuas YCJIOBHbIE OOO3HAYCHUS
AIIEMEHTOB SJIEKTPUYECKUX LIENEH, UCTOIb30BaTh CXEMbI U CXEMATUYHBIE PUCYHKHU
U3YYEHHBIX  TEXHUYECKHX  YCTPOMCTB,  U3MEpPUTEIBHBIX  MOpUOOPOB U
TEXHOJIOTUYECKHX MPOLIECCOB MPH PEIICHUN y4eOHO-TIPAKTUYECKUX 3a/1a4;

MPUBOAUTH NMPUMEPHI (HAXOAUTH HHPOPMAIIHIO O TIPUMEPAX) MPAKTHICCKOTO
UCITIOJIb30BaHUsI (PU3NYECKUX 3HAHUU B MOBCEIHEBHOM >KM3HU JUIsi 00ecreyeHus
0e30MacHOCTH TIPU OOpaIllEeHUH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOWCTBAMH,
COXPAaHEHHUS 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpPeJIE;

OCYUIECTBJIATH MOUCK MH(pOpManuu Gpuanyeckoro cojepxxanus B MutepHere,
CaMOCTOATENBHO (POPMYIIHPYSI TOMCKOBBII 3aIIpOC, HA OCHOBE UMEIOIINXCS 3HAHUI
Y CpPaBHEHHUS JIOMOJHUTEIBHBIX HMCTOYHUKOB BBIIEIATH WMH(OpMaIuio, KOTopas
SBJIIETCS IPOTUBOPEUNBON MM MOXKET OBITh HEJIOCTOBEPHOM;

UCITIOJIb30BaTh NPH BBINOJTHEHUM YYEOHBIX 33JaHUN HAyYHO-TOMYJSPHYIO
JUTEPATYPY (PU3NYECKOrO COAEpKaHUA, CIIPABOUYHBIE MAaTE€pPUANIbI, PECYPChl CETU
WUuTepHeT, BianeTb npuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIK U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHBIE NHUCHBMEHHBbIE M KpaTKHWE YCTHBIE COOOILEHUS,
0000111as nH(pOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB (PM3MUECKOTO COAEpkKaHUs, B
TOM  4Wcia€  MyOJNMYHO  MPEACTaBIATh  Pe3yJbTaTbl  MPOEKTHOM WU
MCCIIEI0BATENbCKOM A€ TEIbHOCTH, TPU 3TOM I'PAMOTHO UCIIOIb30BaTh U3YYEHHbIN
MOHSATUIHBIN amnmapat Kypca (pu3uKu, COmpOBOKAATh BRICTYIIJICHUE TIPE3CHTAIUEH;

IIPU BBITIOJIHEHUH Y4€OHBIX MPOEKTOB M HMCCIIENOBAaHUN (PU3NYECKHUX MPOLECCOB
pacnpenensaTh OOA3aHHOCTHM B TpPyNIe B COOTBETCTBHM C IIOCTABJICHHBIMU
3a/layaMu, CJIEIUTh 32 BBIIOJHEHHEM IUIaHA JEUCTBUI U KOPPEKTUPOBATH €rO,
aJICKBaTHO OLICHUBATh COOCTBEHHBIN BKJIa/l B ACSITEIBHOCTD TPYIIIbI, BEICTPAUBATH
KOMMYHUKATUBHOE  B3aMMOJICHCTBUE, TMPOSBIAS TOTOBHOCTH  pa3peniaTh
KOH(DJIUKTBHI.

K koniry oOyuenus ¢ 9 knacce npeIMeTHBIC PE3yJIbTaThl HA YTIIyOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
WCIIOJIB30BaTh MOHATHS (CHCTEMa OTCYETA, OTHOCUTEILHOCTh MEXaHUYECKOTO
JIBUKEHHS, HEBECOMOCTh U MEPETPY3KH, LEHTP TKECTH, MEXAHUUYECKUE BOJIHBI,
3BYK, WH(QPa3ByK M YJIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJIHBI, PEHTTEHOBCKOE



U3Ty4YeHHE, MIKaJla JIEKTPOMArHUTHBIX BOJIH, ICTOYHUKU CBETa, OJIIM30PYKOCTh U
JAIbHO30PKOCTh, CIIEKTPHI MCIyCKaHUs M TOTJIOoIIeHus, anbda-, 6eta- U ramma-
U3ITyYEHHUsI, U30TOIbI, SIEpHAas U TEPMOSACPHAs 3HEPreTHKa) U CUMBOIMYECKUI
A3bIK (PU3UKU IPU PELLICHUH YUEOHBIX U IMPAKTUYECKUX 3a/1a4;

YBEPEHHO  pa3nuyaTh  SBJICHUS  (paBHOMEpPHOE U  HEPaBHOMEPHOE
NPSIMOJIMHEWHOE JBUKEHUE, PABHOYCKOPEHHOE IMPSMOJIMHEMHOE JBUYKEHUE,
CBOOOIHOE MaJEHUE TeJl, IBWKEHUE I0 OKPYKHOCTH, B3aUMOJIEHCTBUE Tel,
paBHOBECHE MAaTEpUaIbHOW TOYKH, PEAKTUBHOE JBUKEHHE, HEBECOMOCTb,
KosieOaTeNbHOE  JIBUJKEHUE (FapMOHMYECKHME, 3aTyXalollUe, BbIHYKICHHbIC
Kosie0aHus), PE30HAHC, BOJIHOBOE JBMKEHHE (PACIPOCTPAaHEHHE U OTPAKEHUE
3ByKa, HHTephepeHIrs U TUPpaKIus BOIH), MPSIMOJIMHEHHOE paclpoCTpaHEHNUE,
OTpa)XEHHE M IPEJIOMIICHUE CBETA, IIOJHOE€ BHYTPEHHEE OTpPaKCHHE CBETA,
pasnoxkeHue O€eJoro cBeTa B CHEKTP U CIOXEHHE CHEKTPaJIbHBIX I[BETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOro  CIEKTpa
U3JIy4EeHHs) 10 ONHUCAHUIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh NPOSIBICHUE U3YUYCHHBIX (PU3NYECKUX SIBJIEHUHN B OKPYKaIOLIEM
Mupe (B TOM uucie (PU3MYECKHE SIBICHUS B MPHUPOJAE: MPWINBBI U OTJIMBBI,
nBrkeHrne IuaHeT COJHEYHOW CHCTEMBI, PEaKTHUBHOE JIBMJKEHHME O KHMBBIX
OpPraHU3MOB, BOCHPHSITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHUE, CEHCMHUYECKHE
BOJIHBI, LIyHAMU, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
NEHCTBUE BUIAUMOIO, YIbTPaUOJIETOBOTO M PEHTTEHOBCKOTO M3JIY4YECHHH,
€CTECTBEHHbII pagUMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJHOaKTUBHOE
U3JIy4eHHE NPUPOJHBIX MHUHEPAIOB JEWCTBUE DPAJMOAKTHBHBIX H3JIy4CHUH Ha
OpraHu3M 4YEJIOBEKa), MPU 3TOM MNEPEBOJUTH MPAKTUUYECKYIO 33/ady B YUYEOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;

OINKCHIBaTh HU3Y4YCHHBIE CBOMCTBA TeN W (UINYECKUE SIBICHUS, UCIOJB3YS
¢usznyeckue BeNWYMHBI (CPelHSAsT W MTHOBEHHass CKOpPOCTh Teja IMpH
HEPaBHOMEPHOM JIBHJKEHHMH, YCKOpPEHHUE, MEepeMENIeHUE MPU PaBHOYCKOPEHHOM
NPSAMOJIMHEMHOM  JIBIDKEHUM,  yIJoBass  CKOPOCTb,  LIEHTPOCTPEMHTEIbHOE
YCKOpEHUE, CHJIa TPEHMSI, CUJIa YIIPYTOCTH, CHJjla TSKECTH, YCKOPEHUE CBOOOIHOTO
NaJICHUs, BEC TeJla, LEHTP TSHKECTU TBEPAOrO TENA, UMITYJIbC TEJa, UMITYJIbC CHIIBI,
MOMEHT CHJIbI, MEXaHH4YecKasi paboTa U MOIIHOCTh, MOTEHIIUAIbHAS SHEPTHUS Tea,
MOJHSTOrO HaJl MOBEPXHOCTHIO 36MJIM, MOTEHIMATbHAS SHEPTUS CKATOU MPYKUHBI,
KMHETHYECKasi JHEeprus, IMOJIHAs MEXaHW4YecKas SHeprusi, MepuoJ M YacTtoTa
KoJie0aHul, MeproJ MaTeMaTUYECKOTO U MPYKUHHOTO MasTHUKOB, JJIMHA BOJIHBI,
I'POMKOCTh 3BYKa W BBICOTa TOHA, CKOPOCTh CBETA, IOKA3aTelb MPEIOMIICHUS
Cpelbl), IPU OMUCAHUH MTPABUIIBHO TPAKTOBATh (PUINUECKHUI CMBICI UCTIOIb3YEMBIX
BEJIMYMH, X 0003HAYEHUS U €UHUILIBI PU3NUYECKUX BEJIMYMH, HAXOAUTH (POPMYJIbI,



CBSI3BIBAIONIUE TAaHHYIO0 (DU3UYECKYIO BEJIMYMHY C IPYTMMH BEIIMYUHAMHU, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEH (PM3HUECKUX BEITNINH;

XapaKTEePU30BaTh CBOWCTBA TeJI, PU3NUCCKUE SIBJICHUS U IMTPOTIECCHI, UCTIONB3YS
3aKOH COXpaHCHHWsI DJHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TMPUHITUI
CYIIEPTIO3HIIMH CHJI, PUHITUI OTHOCUTENBHOCTH [ anmmies, 3akoHbsl HpioTOHA, 3aKOH
COXpaHEHUs] UMITYJIbCa, TEOPEMY O KHHETHYECKOW »HEepruu, 3aKkoH ['yka, 3aKoH
bepHyu, 3aK0HBI OTPaKEHUS W MPETOMIICHHS CBeTa, (OPMYTy TOHKOM JIUH3HI,
IUTAHETAPHYI0O MOJENh aTOMa, HYKJIOHHYIO MOJENbh aTOMHOTO Spa, 3aKOHBI
COXpPaHEHUs 3apsIOBOTO W MACCOBOTO YHCEN TPU SACPHBIX PEAKIUAX, TIPU ITOM
pa3nuyaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA U €70 MAaTeMaTHIECKOE BHIPAKEHUE;

CTPOUTH (DPU3UIECKHE MOJACIN PEaThbHBIX OOBEKTOB, MPOIECCOB U SIBICHHM,
BEIICNIATh TIPU 3TOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBONCTBA OOBEKTOB,
MPOLIECCOB, SIBJICHUM, NPUMEHATH (PU3UYECKHE MOJACIU sl OOBSICHEHUS
(bu3MYEeCKUX MPOIIECCOB U PEIICHUS YUEeOHBIX 3a]1a4;

OOBSCHATHh (PU3NUYECKUE SBICHHS, POIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC B
KOHTEKCTE CHUTyallii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pelaTh
KaueCTBCHHBIC 3a7]aud, B TOM WYHCIC TPEOYIOIHE YHCICHHOTO OIICHHUBAHUS
XapaKTEPHbIX 3HAYCHUN (PU3NYECKUX BEIMYUH, IPU 3TOM BBIOMpAThH aJ€KBATHYIO
(bU3HYECKYI0 MOJIENb, BBISBIATh MPUUYMHHO-CJICACTBEHHBIC CBA3M U BHICTPAUBATh
JIOTUYECKYIO LEMOYKY pACCYKAEHUM K3 2—3 IIaroB ¢ OMOpPOM Ha M3YYCHHBIE
CBOMCTBA (PU3UYECKUX SIBICHHH, PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH M MOJICIIH,

YBEPEHHO pelaTh pacu€THBIC 3a/lauu M0 M3y4aeMbIM TeMaM Kypca (U3HKH,
BBIOMpAst aIEKBAaTHYIO (PU3UUYECKYIO MO/IEIh, C UCIIOJIb30BAHNEM 3aKOHOB U (hopMmy,
CBS3BIBAIONIUX (DU3MYECKUE BEJIMYWHBI, 3alUChIBAaTh KpaTKOE YCIOBUE U
pa3BEPHYTOE PEIICHHE 3a/1a49H, BRISBIISITH HEJIOCTAIOIIUE WM N30BITOYHBIC JaHHBIC,
00OCHOBBIBaTh BHIOOpP METOAA PEIICHUS 3aJa4d, WCIOJIb30BaTh CIPABOYHBIC
JTaHHBIC, TPUMEHSATH METO/IbI aHATM3a Pa3MEPHOCTEM, UCTIOJIb30BaTh rpadudecKue
METO/Ibl PEIICHUS 3a/1a4, MPOBOJIUTH MATEMATHUECKUE TIPEOOPa30BaHUS U PACUETHI,
OIICHWBATh PCATMCTUYHOCTH TOJYYCHHOTO 3HAYCHUS (PU3NYECKON BEITUYMHBI H
OTIPENEIATh PA3MEPHOCTh (PU3NYECKON BEIMYMHBI, MOJYYCHHOW TPH PEIICHUH
3a]a4H;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PEIIUTh PU TOMOIIU (PU3UUECKUX
METOJIOB, W TMpejjaraTb OPUEHTUPOBOUHBIN CMOCOO pElIeHHs, B OMHCAaHUU
UCCIICIOBAaHMsI  PACIO3HABATh  MPOBEpsIeMOE  MPEANoJoXKeHHe  (TUIOTe3y),
OIICHMBATh IMPABWJILHOCTH IMOPSIKA TIPOBEICHUS UCCIICIOBAHNS, HHTCPIIPETUPOBATH
MOJIYYCHHBIN PE3YNbTAT;

MIPOBOJIUTH OTBITHI IO HAOMIOACHUIO (DU3UUIECKUX SIBJICHUN WM (PU3NUECKHUX
CBOMCTB Ten (M3y4yeHHe BTOpOro 3akoHa HprOTOHA, 3aKOHA COXpAaHEHHs YHEPTHUH,
3aKOHA COXPaHCHHUS HWMITYJIbCa, JEUCTBUE 3aKOHA bepHY/UIM M BO3HUKHOBEHHUE



NOIBEMHONW CHJIBI KpbUIAa, 3aBUCUMOCTh TMEpHOAa KOJeOaHUW MPYKUHHOTO
MasTHHKA OT MACChI I'Py3a U )KECTKOCTH MPYKUHBI U1 HE3aBUCUMOCTD OT AMIUIATYAbI
MaJbIX KoJIeOaHMii, MPSIMOJIMHEITHOE pacpOCTpaHEHHE CBETA, pa3lioKeHUe Oeoro
CBETa B CIEKTP, U3YUECHUE CBOMCTB M300paK€HUsI B TUIOCKOM 3€pKajie U CBOMCTB
U300paKEeHUsT TIpeIMeTa B coOuparoniel jauH3e, HaOJII0JEHUE CIUIOIIHBIX U
JUHENYaThIX CIIEKTPOB W3IIyYEHHS]): dbopMynpoBaTh IPOBEPSIEMOE
NpeanosjoxkeHue (rumore3y) O  BO3MOXKHBIX — PE3yJIbTaTax  HaOIIOJEHUM,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY W3 M30BITOYHOrO Habopa o0OpymoBaHWS,
OIMKCHIBATH XOJI ONBITA U (POPMYITUPOBATH BHIBOJIBI;

MPOBOJUTh TPU HEOOXOAUMOCTU CEPHUI0 MPSIMBIX U3MEPEHUMU, ONpeness
CpellHEE 3HAYEHUE U3MEPSIEMOU BETMUMHBI U ONIPEIENSS HOTPEIIHOCTh PE3YIbTaTOB
NPSMBIX U3MEPEHUI, 000CHOBBIBATH BEIOOP cItoco0a U3MEPEHHs (M3MEPUTEIBHOTO
npubopa);

IPOBOJNTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYUH (CPEIHSS CKOPOCTh
U YCKOpPEHHE Tella MpPU PABHOYCKOPEHHOM [BHUKEHUHU, YCKOPEHHE CBOOOIHOTrO
naJeHus, )KECTKOCTh IPYXKUHBI, KOA(DDUIIMEHT TPEHUS CKOJIbKEHUS, MEXaHUYECKast
paboTa W MOIIHOCTb, YacTOTa M NEPHOJ KOJeOaHWl MaTEeMaTUYECKOro U
IPYKUHHOTO MAasATHUKOB, (DOKYCHOE pacCTOsHHE coOuparomiel JnMH3bl U €€
ONTUYECKass CHJIa, PaJUOAKTUBHBIA (DOH) C MCHOJIB30BAHUEM AHAJIOTOBBIX H
1M(pPOBBIX TPUOOPOB: OOOCHOBBIBATH BBHIOOP METOAA W3MEPEHMS], IUIAHUPOBATh
U3MEPEHHUsI, CAMOCTOSITEIBHO  COOMpPAaTh  SKCIEPUMEHTAIBHYIO  YCTaHOBKY,
BBIUMCIIATh 3HAYEHUE BEJIMYMHBI U AHAIU3UPOBATH IOJyYEHHBIC PE3YJIbTaThl,
OLICHMBAs NOTPELIHOCTD PE3YJIBTATOB KOCBEHHBIX U3MEPEHHI;

IPOBOANUTH HKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX
BEJMYMH (3aBUCUMOCTb MYTHU OT BPEMEHHU MpPHU PaBHOYCKOPEHHOM JBHKEHUU O€3
HAaYaJIbHOM CKOPOCTH, 3aBUCUMOCTb CHJIbl TPEHHS CKOJIBKEHHS OT CHJIbI
HOPMaJbHOIO JABJICHUS, MEpuojJia KoJieOaHU MaTeMaTHYeCKOro MasiTHUKa OT
JUIMHBl HWUTH, OIpEJEeJICHHE YCKOPEHUs1 CBOOOJHOIrO NaJEHHUs, HCCIIEJOBaHHE
WU3MEHEHUS! BEJIMYMHBI M HANpaBJIE€HUs WHAYKIMOHHOTO TOKAa, 3aBUCHUMOCTH yTiia
OTpaXK€HUs CBETA OT YIJIa NaJeHus, yIJia IPEeJOMIIEHUS OT yIiia MaJeHus CBETOBOTO
Jy4a, UCCIIEIOBAHNE TPEKOB: U3MEPEHHUE SHEPTUU YACTHUIBI 10 TOPMO3ZHOMY MYyTH
(mo dororpadusim)): COBMECTHO ¢ yuuteneM (HOpMyIUpOBaTh 3aady U TUIIOTE3Y
WCCJIEIOBAHMSI, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSITEIEHO
coOupaTh  JIKCIEPUMEHTAIbHYIO  YCTAHOBKY, MPEACTaBIATH  IOJYYEHHBIE
3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUJE TaOIuIl U TrpadUKOB, OICHUBATH
NOTPEUIHOCTH, AEJIaTh BBIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;

coOMI0/IaTh MpaBmiia Oe30macHOro Tpynaa mpu padboTe ¢ 1abopaToOpHBIM
000pyI0BaHUEM;



XapaKTepU30BaTh MPUHIHUIBI JEHCTBUS U3yUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX IPOLIECCOB C ONIOPOM HA UX OMHUCAHUS (B TOM YHCIIE:
CIOUAOMETP, TaTYUKHU MTOJIOKEHUS, PACCTOSHUS U YCKOPEHUS, PAKETA, 3X0JIOT, OUKH,
nepuckon, (oroanmapar, MHKPOCKOM, TEJIEeCKON, ONTHUYECKHE CBETOBOJBI,
CIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), UCHOJIb3ysd 3HAHUS O CBOMCTBaX
busznyeckux  SABIEHUH W HEoOXonuMble  (U3MUYECKHE  3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIBHBIX MNPUOOPOB M TEXHOJOTHMUYECKHX MPOILECCOB MNpHU
peleHnn y4eOHO-TIPaKTUYECKUX 3a7ad, ONTUYECKHE CXEMBbI JUIsl MOCTPOEHUS
M300paKEHUI B IJIOCKOM 3€pKaJie U coOOMparoiei JTMH3E;

IPUBOJUTH MPUMEPHI (HAXOAUTHh WH(GOPMALIUIO O MPUMEPaX) MPAKTHIECKOTO
UCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUM B MOBCEIHEBHOW >KM3HU ISl 0OecreyeHus
0e30MmacHOCTH IpU OOpallleHuu ¢ NpubdopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUS 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpPeJIE;

OCYUIECTBJIATH MOUCK MH(pOopManuu Gpuanyeckoro cojepxxanus B utepHere,
CaMOCTOATENBHO (HOPMYIUPYSI OMCKOBBIM 3aMpOC, HAXOJUTh MYTH ONpPEACIICHHUS
JIOCTOBEPHOCTH TOJIyY€HHOH HMH(OpMAalMM Ha OCHOBE MMEIOIIMXCS 3HaHUM U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCITIOJIb30BaTh NPH BBINOJTHEHUM YYEOHBIX 33JaHUN HAyYHO-TOMYJSPHYIO
JUTEPATYPY (PU3UYECKOTO COAEPKAHUA, CIIPABOUYHBIE MAaTE€pPHAJIbl, PECYPChl CETU
WuTepHer, BnageTs Npu€MaMU KOHCIEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIK U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpMAIMU U3 HECKOJIBKUX HMCTOYHHMKOB (PU3MUECKOrO COAEpKaHUs, MyOInYHO
MPEACTABIATh PE3YJIbTaThl MPOEKTHOM MM UCCIEI0BATEIBCKON AEATENBHOCTU MPU
3TOM TIPaMOTHO MCIIOJb30BaTh M3YUYCHHBIN IOHSATUWHBIM ammapar M3y4aemMoro
pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUIEHHWE IMpEe3eHTale ¢ y4eToM
0COOEHHOCTEN ayJUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeEM uugposbie
Ne ni/m P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
Pa3pea 1. TenioBble iBJIeHUSA
11 CrpoeHre u CBOHCTBA BEIECTBA 6 1,6
1.2 TerutoBbIe IPOIIECCHI 33 1 6.5 2,6,7
Wroro mo pazneny 39
Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
91 SHeKTqueCKHej 3apsiibl. 3apsHDKEHHBIE Tea 9 1 2367
U UX B3aUMOJCUCTBHS
2.2 [TocTOsIHHBIN 27EKTpUUECKUN TOK 31 1 10 2,6,7,8
2.3 MarHuTHbIE SIBICHUS 11 4 2,46,7
2.4 DNeKTpOMarHuTHasE UHIYKITUS 7 1 1 2,6,7,8
Hroro no paszneny 58
Pa3nea 3. IloBTopuTe/bHO-00001aI0IIM I MOYJIb
3.1 [ToBTOpUTENEHO-00001IAIONINI MOTYITB 5 ‘ ‘ 1,2,3,4.5,6,7,8
Hroro mo pazneny 5
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 3 225




ITOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne n/m Tema ypoxa Kourpoabubie IIpakTuyeckue Aara unpporsIe
Bcero u3ydeHusi  oOpa3zoBaTebHbIE
padoThI padoThI pecypenr

OcCHOBHBIE TIOJIOKEHUS MOJIEKYIISPHO- 02.09.2023

1 KMHETUYECKON TEOPUU U UX ONBITHBIE 1
HOJTBEPKICHUS

2 Macca u pazMep aTOMOB U MOJIEKYJI 1 05.09.2023

3 Monenu TBepAOTo, KUAKOTO U 1 05.09.2023
ra3000pa3HOro COCTOSHUH BEIIeCTBA
Ypok-koHpepeHIus 09.09.2023

4 "Kpucrammmaeckue U amopdHBIC Tena. 1
I'paden. [lomyuenne nCKyCCTBEHHBIX
anmasoB"

5 CMauuBaHue U KanWIISIPHOCTD. 1 12.09.2023
[ToBepXHOCTHOE HATSKEHHE
TemioBoe paciiupeHue u cxatue 12.09.2023
TemoBoe nBmxenue. Temneparypa 16.09.2023
TemnepaTypHble HIKaIbI 19.09.2023

9 BHyTpeHHsIst SHEpTrHs U CIIOCO0BI e€ 1 19.09.2023
U3MEHEHHS

10 Bune! rennonepenaun 1 23.09.2023

11 YPOK-KOH(i)epevHHI/ISI "Hcnonmp3oBanue 1 26.09.2023
TETUTOBBIX CBOMCTB BEIICCTB H




MaTEepUaJIOB B LETIX
sHeprocoepekeHus"

12

13

14

15

KonnuectBo TemioTel. Y aenpHas
TCIINIOEMKOCTD

VYpoxk-uccinenosanue "l[IpoBepka
TUIIOTE3bI JINHEUHOW 3aBUCUMOCTH
JUIMHBI CTOJIOMKA KUJKOCTHU B
TEPMOMETPUUYECKON TpyOKe OT
TeMneparypol"

YpaBHEHHE TEILIOBOTO OalaHca.
TennooOMeH U TEIIOBOE PaBHOBECHE.
3akod Herorona—Puxmana

JlaGopaTopHnas pabota
"UccneqoBanue ABICHUS
TEIJI000MEHa ITPU CMEIIMBAHUN
XOJIOOHOU U ropsue BoAbl"

26.09.2023

07.10.2023

10.10.2023

10.10.2023

16

Pemenne 3amau no reme "Temioodmen
Y TEIUIOBOE paBHOBecHe"

14.10.2023

17

JlaGopaTtopHast pabota "Onpeznenenue
KOJIMYECTBA TETUIOTHI, MOTYYEHHOTO
BOJIOM NpU TEINIO0OOMEHE C HarpeThIM
METaJUTMYECKUM ITWIHHAPOM"

17.10.2023

18

19

[InaBneHue u oTBEpIEBaHNE
KPUCTAJUTMYECKUX BEIIECTB. Y IeTbHAS
TEIUIOTA IUIABICHUS

Pemenue 3agau mo reMme "Ilnasnenue

Y OTBEP/IE€BAaHUE KPUCTATIIMUECKHUX
Ten"

17.10.2023

21.10.2023




20

JlabopaTtopHast pabora "Ornpeznenenue
YAEIbHOM TEIJIOTHI TUIaBICHUS Jibaa"

24.10.2023

21

VYpok-uccnenosanue "CpaBHeHHE
IIPOLIECCOB IJIaBJICHUS
KPUCTAJIIMYECKUX TEJ U pa3MIrdeHUs
IpY HarpeBaHuu aMmop(pHeIX Ten"

24.10.2023

30.09.2023

03.10.2023

03.10.2023

[Tapoo6pazoBaHue 1 KOHACHCALMSL.
Hcnapenne

Kunenue. Y nenpHas temiora
napooOpa3oBaHusl. 3aBUCUMOCTD
TEMIEPATypPhbl KUIIEHUS OT
aTMoc(hepHOro JaBiIeHUS

Pemenue 3amay nmo Teme
"[TapooOpa3oBanue U KurneHue"

28.10.2023

07.11.2023

07.11.2023

03.10.2023

Ypok-uccnenoranue "OO0bsicHEHNE
3aBUCHUMOCTH TEMIIEPATYPHI KUIICHUA
OT J1aBJieHUs"

11.11.2023

26

27

HacpineHHBII 1 HEHACHIIIEHHBIH 1ap.
BiraxxHoCTh BO311YXa

BrnaxxHocTh Bo3yxa 1 €€ u3MepeHue.
JlaGopatopHas pabota "OnpezneneHue
OTHOCHTEJIbHOM BIaKHOCTH BO31yXxa"

0.5

14.11.2023

14.11.2023

28

Pemenne 3amau nmo teme "BiaaxHocTs"

18.11.2023

29

30

Pemenue 3agau v ananus cuTyaruu,
CBSI3AHHBIX C SIBJICHUSIMU UCITAPECHUS U
KOHJICHCAIIUHN

OHeprus ToIMBa. Y ieibHasi TeNaoTa
CrOpaHHus

21.11.2023

21.11.2023




31 [TpuHIMTIBI PaOOTHI TETIIIOBBIX 25.11.2023
JIBUTareneit
32 [TapoBas Typ6una. /[Burarens 28.11.2023
BHYTPEHHEIO CTOPaHUS
33 KII] TenmoBoro aBuraresns 28.11.2023
34 Pemenne 3amgau no reme "KII 02.12.2023
TEIJIOBOTO ABUTaTess"
VYpok-konpepennus "Temnoele 05.12.2023
35 JIBUTATEIN ¥ 3al[Ta OKPYKAIOIIen
cpenpr"”
36 TennoBbie MOTEPH B TEILIOCETAX 05.12.2023
3aKOH COXpaHEHUs U MPEBPAIICHUS 09.12.2023
37 YHEPTUU B MEXAHUYECKHUX M TETUIOBBIX
nporeccax
[ToaroroBka Kk KOHTPOJILHOU padboTe 12.12.2023
o Teme "TernsoBbie SABJICHHUS.
38 W3meHeHne arperaTHbIX COCTOSTHUN
BeniecTa"
KonrponbHas pabora no reme 12.12.2023
39 "TerutoBbie siBIeHUS. M3MeHeHne
arperaTHBIX COCTOSIHUH BerecTna”
40 Onexrpuszanus Tei. J[Ba poaa 3aps1oB 16.12.2023
Ypoxk-uccnenosanue "Mccnenopanue 19.12.2023
41 Croco0O0B Pa3TUYHBIX BEIIECTB
Ha’JIEKTPU30BbIBATHCA"
42 B3aumoneiicTBue 3apsKEHHBIX TEIL. 19.12.2023

3axoH Kynona




DIIEKTPUUYECKOE TTOJIE. 23.12.2023
43 Hanpspk€HHOCTD 31EKTPUYECKOro
nosist. [IpuHnun cynepno3unuu
AIEKTPUUYECKUX MOTeH
Hocurenu snekTpudeckux 3apsaoB. 26.12.2023
44 DneMeHTapHblIil 3apsia. CTpoeHue
aToma
45 3aK0H COXpaHEHUsI AIEKTPUIECKOTO 26.12.2023
3apsaaa
46 [IpoBOIHUKY, TUATIEKTPUKH U 30.12.2023
MOJTYTIPOBOTHUKU
47 Ypok-koH(pepeHIus "DaeKTpu3anus B
IOBCEIHEBHOM XU3HU"
48 Pemenue 3anay no teme "3akoH
COXpaHEHHUs IEKTPUUYECKOro 3apsa”
49 OnexTpuueckuid Tok. MlcrouHnku
JJIEKTPUUECKOT0 TOKa
Ypoxk-uccnenosanue "Mccnenopanue
50 NeMCTBUS DIIEKTPUYECKOTO TIOJIST Ha
IIPOBOJAHMKY U TUIEKTPUKH"
o1 DNEeKTPUYECKUH TOK B MeTalIax
59 DNEeKTpUYECKU TOK B )KUJKOCTAX U
razax
53 DJeKkTpudeckas 1nerb
54 Cuna Toka. AMnepmMerp
55 DneKTpUUecKoe HanpsKeHHe.

BosbT™meTp




56

JlaboparopHas pabota "COopka u
HCIIBITAaHUE DJICKTPUUECKON LIETTH
IMOCTOSIHHOTO TOKa"

57

3aBUCUMOCTb CHJIbI TOKA OT
HanpspkeHus. 3akoH OMa 1715 yyacTka
enu

58

JlaGopaTtopHnas pabota
"UccnenoBanue 3aBUCUIMOCTH CHJTBI
TOKa, MPOTEKAIOIIETO Yepe3 PEe3UCTop,
OT HaIPsDKCHUS HA PE3UCTOPE U
COMPOTHUBIICHUS pe3ucTopa”

59

60

DIEKTPUYECKOE COITPOTUBIICHUE.
VY enpHO€e CONPOTUBIICHUE

JlaboparopHas pabota "Onpenenenue
yIeIBHOTO COMPOTHUBIICHUS
MPOBOJIHUKA"

61

Pemenue 3agad mo reme
"DNEeKTpUYECKOE COITPOTUBIICHUE.
VaensHoe conpoTuBieHue"

62

63

Pemenne 3amau mo teme "3akod Oma"

ITocnenoBarenbHOE U apajieJIbHOC
COCAUHCHUA ITPOBOAHHUKOB

64

JlaGopaTtopHast padora "I[IpoBepka
MIpaBUJIa CIOKECHUS HAIPSDKCHUN TTPH
MOCIIEI0BATEIHHOM COSTUHEHUH JIBYX
pe3ucTopoB”




65

Pemenne 3amau mo reme
"[locnenoBaresbHOE M TapaIeIbHOE
COEJIMHEHUS TTIPOBOJHUKOB"

66

JlaboparopHas pabota "IIpoBepka
MpaBUJIA JJIsL CUIIBI TOKA TIPH
napajieIbHOM COCMHEHUT
pe3uctopon”

67

68

69

70

Pemenue 3aga4u Ha npUMEHEHUE
3akoHa OMa AJis pa3IuyHOTro
COCIMHEHUS TIPOBOAHUKOB

OJ1C 1 BHyTpEeHHEE CONIPOTUBIICHHE
UCTOYHHKA TOKA. 3akoH OMa [1id
IOJIHOU LieHHU

Pemenne 3agau mo teme "OJ1C,
BHYTPEHHEE CONPOTUBJICHHE
HCTOYHHKA TOKa. 3akoH OMa 11st
ITOJTHOM mHenu"

JlaGopatopHas pabota "OnpezneneHue

OJ1C ¥ BHYTpEHHETO CONPOTUBIIEHUS
MCTOYHMKA TOKA"

71

72

73

[IpaBuna Kupxroga
JlaGopatopHas pabota "IIpoBepka
npasui Kupxroga"
VYpok-uccnenosanue "Mzydenne

BOJIbT-aMIIEPHBIX XaPAKTEPUCTUK
HEJIMHEHHBIX 2JIEMEHTOB"

74

Pabota anmekTpuyueckoro Toka.
MOIIHOCT JIEKTPUUYECKOTO TOKA




75

JlabopaTtopHast pabora "Ornpeznenenue
paboThl U MOIITHOCTHU AJIEKTPUYECKOTO
ToKa"

76

3akon [[xoyns-Jlenna. Ilorpeburenu
3IIeKTpHYecKoro Toka. Koporkoe
3aMbIKaHHUC

7

78

79

80

81

82

Ypok-koudepenmus "OO0bsiCHEHUE U
NPUHIUI JEHCTBUS JOMAITHUX
AJIEKTPOHArpeBaTeIbHbIX IpUOOpOB"

[TonroroBka Kk KOHTPOJILHOU paboTe
1o TemMe "DIIEKTPUUECKUE 3apsibl.
3apspKEeHHbIE TeNla U UX
B3aumojiericTBus. [locTosTHHBIN
ANEKTPUIECKUH TOK"

KonrponbHas pabora no reme
"DnexkTpudecKkue 3apsabl.
3apsKEHHBIE TeNla U UX
B3auMoencTBUs. I1ocTOSHHDBIN
AIIEKTPUYECKUH TOK"

[TocrossHHBIE MAarHUTEL. MarHuTHoE
moJjie 3eMJIM U €ro 3Ha4YeHue I
JKW3HU HA 3emiie

Ypok-uccnenosanue "Mzydenne
MarHUTHOTO MOJIS HOCTOSHHBIX
MarHUTOB TIPHU UX OObETUHEHUH U
pasaeneHuu. Buzyanuzanus nosus
MMOCTOSTHHBIX MarHuTOB"

OmneiT OpcTena. MaruuTtHoe nose
AIIEKTPUYECKOTO TOKA




83

OneiT AMniepa. MaruutHoe nose
KaTyLIKU ¢ TOKOM. [IpumeHnenune
3JIEKTPOMArHuTOB B TEXHUKE

84

85

86

87

Cuna Amnepa u onpeneneHue eé
HaImpaBJICHUS

Pentenue 3amau mo teme "Cuiia
Awmrepa u onpezesieHue eé
HanpasyieHus"

DNEKTPOABUTATEh TOCTOSIHHOTO
Toka. Mcnonb3oBaHue
AIEKTPOABUTATENCH B TEXHUUECKUX
YCTPOMCTBAX U HAa TPAHCIIOPTE

JlaboparopHnas pabota "H3yueHue
JEHCTBUS MATHUTHOTO TOJIS Ha
MPOBOJHUK C TOKOM"

88

VYpok-koHpepennus "[IpakTuueckoe
PUMEHEHHUE AIeKTpoiBUraTenei"

89

90

91

JlaGoparopHas paboTa
"KoHcTpynpoBaHue 1 u3y4eHue
paboThl AseKTpoaBUTaTENS "

JlaGopatopHas pabota "M3mepenue
KII/] anextpoaBurartenbHou
YCTaHOBKH"

Oneiter @apanes. 3akoH
AIIEKTPOMArHUTHOW MHIYKIIMH.
IIpaBuno Jlenna




92

Ypok-uccnenosanue "Hccnegopanue
M3MEHEHUH 3HAaYeHHsI U HaIIPaBIICHUS
WHIYKIIMOHHOTO TOKA"

93

Pemenue 3amau mo reMe "3akoH
ANEKTPOMATHUTHON UHIYKLIHH.
[IpaBusio Jlenma"

94

95

96

97

Onektporereparop. CrocoOs
MOJTYYCHUS DJIEKTPOIHEPT U
VYpok-koH(pepeHus
"INEKTPOCTAHIINHU Ha
BO300HOBJISIEMBIX UCTOYHHKA
sHepruu. [Ipo6iieMbl SKOJIOTHH.
TonnuBHBIE 3IEMEHTHI U
aJIeKTpoMOOITH"

[ToaroroBka Kk KOHTPOJIBHOM paboTe
10 TeMe "DJIEKTPOMAarHUTHBIE
AByeHus"

KonrponbHas pabora
"ONeKTpOMAarHUTHbIE SIBJICHUS"

98

99

100

Pabora ¢ Tekcrtamu o Teme
"TerutoBble ABICHUA"

Pabora ¢ TekcTamu no Teme
"DnexkTpuuecKkue 3apsabl.
3apsKEHHBIE Tela U UX
B3anMoiehcTBHE"

Pabora ¢ TekcTamu 1o Teme
"TTocTOSITHHBIN NEKTPUYECKUI TOK"




PaGora ¢ Tekcrtamu o teme

101 | 1
MaruuTtHeble IBIIEHUS"
102 Pabora ¢ Texcramu 1o TemMe 1
"DneKTpoMarHuTHas UHIyKIus"
OBIIEE KOJIMYECTBO HACOB I10
1 102 22.5

I[TPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

[Meppimkun A.B. @usuka. 8 xinacc. YueOHUK 11 0011€00pa30BaTeIbHBIX
yupexaenuit . M.:/Ipoda. 2023

2. Jlykamuk B.1. COopHuk BompocoB u 3a1a4 1o ¢pusuke. 7-9 ki, — M.:
[Ipoceemenue, 2017. —192c.

[eppikua A.B. CO0opHUK BOMPOCOB U 3aAa4 1o ¢usuke. 7-9 xi. — M.:
[Ipoceemenue, 2022. —192c.

METOANYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA

8 KJracc

1. Iepeimkun A.B. @usuka. 8 xnacc. YueOHUK A1 0011€00pa30BaTeIbHBIX
yapexaennit . M.:JIpoda. 2021

2. Jlykammk B.M. CoopHUK BOIIpOCoOB U 3a/1a4 1o pusuke. 7-9 ki — M.:
[Ipoceemenune, 2017. —192c.

2. Ieppimkua A.B. COopHHK BOIIPOCOB U 3aaa4 1o ¢usuke. 7-9 ki1 — M.:
[Tpocemenue, 2022. —192c.
3. Kupuk JI.A. ®usuka — 8. Pa3HOYypOBHEBBIE CAMOCTOSTENBHBIE U
KOHTPOJIbHBIE PaboThl. —5-¢ n3manue,- M.MJIEKCA, 2017.

4. AcraxoBa T.B. ®usuka. 8 knacc. Jlaboparopusie padotsl. KoHTpOIbHBIC
3ampanus. —Caparos:JIumeit, 2019.

8. «KonTponpHO-U3Mepurtenbubie MmaTepuaibl. Ousnka. 8 kimace/Coct. H. .



3opuH. — 2-¢ u3.,nepepad. — M.:BAKO, 2020.

9. Mapon A.E. ®usuka. 8 kiacc: yueoOHo-MeToandeckoe mocooue/ A.E.
Mapon.- M.: Jlpoda, 2021.- 123c.:

9.A.B. Ileppimkun @uznka-8xi 2017 M. [Ipoda

10.H.B. ®unonosuu Metonuueckoe mocodue 2015 M. Jlpoda

11.A.E. Mapon, E.A. Mapon CaMocToATENbHbIE K KOHTPOJIbHBIE PAaOOTHI-8
kiacc 2021 M. Jipoda

12.B.B. lllaxmatosa ,0.P. [lledgep Juarnoctuueckue padotsl -8 kiacc 2016
M. Ipoda

13.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuit Coopuark Borpocos u 3amau

2017 M. JIpoda

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

8 KIIACC

1. bubnunoreka — Bc€ no npeamery «duzukay. — Pexum goctymna:
http://www.proshkolu.ru

2. BuzeoonsiTel Ha ypokax. — Pexxum noctyna: http:/fizika-class.narod.ru

3. Equnas xomnekmus 1iudpoBbIx 00pa3oBaTeIbHBIX PECYpPCoB. — Pesxxum
noctyna: http://school- collection.edu.ru

4. InTepecHble MaTepualibl K ypokaM (PU3UKHU IO TeMaM; TeCThI IO TEMaM;

HarJsIIHBIe TocoOus K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru



5. lludpossie oOpazoBaTeabHbIE pecypchl. — PexuM qoctymna:
http://www.openclass.ru

6. DneKTpOoHHBIE YUeOHUKH 10 (pusmke. — Pexum nocryna:
http://www.fizika.ru

7. Equnas xommekmus udpoBeIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. ®enepanbHbIi HEHTP MHDOPMAITMOHHO-00pa30BaTEIbHBIX PECYPCOB.

http://www.fcior.
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