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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMH M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
yIIyOJI€HHOM YPOBHE OCHOBHOM 00pa30oBaTEIbHON MPOTrpaMMbl, MPECTaBICHHBIX
B ®I'OC 000, a Takxe ¢ yu€ToMm (eaepaibHOi paboueit mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenojaBanus yueoHoro npeamera «Duszmkay.

CopnepkaHue mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBIECTBOPECHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOCHHMIO (DM3MYECKUX 3HAHUM, U Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOMU
rpaMOTHOCTH oOydaromuxcsd. B mnporpamme mno (u3uke  y4UTHIBAKOTCA
BO3MOXKHOCTH Yy4yeOHOro mpenmera B peanusanuu TpedoBanuit ®I'OC OO0 «
IUIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYyUEHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (u3uke ycraHaBIMBAaET paclpeieeHue yueOHOro MaTeprana
1o rogam oOyuyeHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO NOCIEA0BATEIbHOCTh
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IPEIMETHOTO COACPKAaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3paboTaHa C LEIbI0 OKAa3aHUS METOIMYECKOU
MOMOIUIM YUYUTENIO B CO3/IaHUU paboueli mporpaMmbl 0 y4ueOHOMY MPEIMETY.

dusuka sBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHUEHN, OUOJIOTHEH, acCTpOHOMUEH U pu3ndecKoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTUHY MHUpA, NPEIOCTABISIET HauOojee sSCHbIe
oOpasibl MPUMEHEHHsI HAYYHOTO0 METOJa MO3HAHUS, TO €CTh CIOoc0o0a MOTyYeHHS
JIOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TiaBHBIX 3a7a4 (PU3MUEeCKOro oO0pa3oBaHUsI B CTPYKType OOIIero
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3ydyenue ¢u3ukn Ha YrIyOJIEHHOM YpOBHE MpeIojiaraeT YBEPEHHOE
BJIAJICHUE CIIeIyIOLUMU KOMIETEHTHOCTSIMH, XapaKkTepU3yrIUMU
€CTECTBEHHOHAYYHYIO T'PAaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OLIEHMBATh U TIOHUMATh OCOOCHHOCTH HAyYHOTO HCCIEAOBAHNUS;

WMHTEPHPETUPOBATh JaHHBIE M MCIOJb30BATh HAYYHBIE JOKA3aTEIbCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[lenn wusyueHus ¢GU3MKA Ha YpOBHE OCHOBHOro 00I1Iero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenMera «®Dusuka» B
oOpazoBarenbHbIX opraHu3auusix Poccuiickoit denepauuu, peanu3yromux



OCHOBHBIE  00111€00pa30BaTENbHBIE MPOTPAMMBI, YTBEPKAEHHON pELICHHUEM
Komnernn MunucrepcerBa npocsemienust Poccutickoii @enepanuu (poToKosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enmn n3ydenust pu3uky Ha yriryOIEHHOM ypOBHE:

pa3BUTHE WHTEpPECa W CTPEMJICHHS OOYYAIOIIUXCS K HAyYHOMY H3YYCHHIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYadbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
HCCJICIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSIM;

dbopMUpOBaHNE HAYYHOTO MHPOBO33PCHHS KaK pe3yiabTaTa U3YYCHUS OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHHEe YMEHHMH TPUMEHATH (U3UUECKHE 3HAHWA U HAyYHBIC
JI0Ka3aTeNbCTBA U OOBSICHEHUS OKPY KAIOIINX SBJICHMUIA;

dbopMHpOBaHUE TIPEACTABICHUA O poOiM (PU3MKU JJIs Pa3BUTUA JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  AESATEbHOCTU, CBA3aHHOM C (U3MKOHN, TMOJArOoTOBKAa K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

dbopMHpOBaHWEe TOTOBHOCTH K JalbHEUIIEMY HW3y4YeHUIO (U3MKu Ha
yrayOon€HHOM YPOBHE B paMKaX COOTBETCTBYIOIIMX Mpoduiieit 00ydeHus Ha ypOBHE
CpeaHero oo1ero oopa3oBaHusl.

JlocTmxeHne 3TUX Iiesied MporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECIICUMBACTCS PEIICHUEM CIEAYIONMINX 3a]1ay:

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIUTOBBIX, DJIEKTPOMAarHUTHBIX U KBAaHTOBBIX SBJICHUSX;

MpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBSCHITH (PU3UYECKUE SIBJICHUS Ha
OCHOBE M3yUeHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOIOB PEIICHUS PaCUETHBIX M KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3/IaHUsI W UCHOJB30BaHUS (U3MUYECKUX MOJENel, BKIOYas TBOPYECKUE H
MPAKTHUKO-OPUEHTUPOBAHHEIE 33/1a4H;

pa3BUTHE MCCIEAOBATEIBCKUX YMEHHM: HAONIONaTh SBICHUS W H3MEPSThH
buznyecKkre BEIUMYUHBI, BBIIBUTATh TUIIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHbIC
CHOCOObI UX MPOBEPKH, IUIAHUPOBATH U MPOBOAUTH OMBITHI, SKCIIEPUMEHTAIbHbIC
WCCJICIOBAHMSI, AHAJTM3UPOBATH MOTYUCHHBIC IaHHBIE U IeTIaTh BHIBOJIBL;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMUECKOro COAep KaHMUs,
BKJItOUYasi HHPOPMAIIMIO O COBPEMEHHBIX OCTIKEHUSX (DU3UKH, HHTEPIIPETALUs 1
KPUTHUECKOE OLIEHWBaHNE NH(POPMAIUH;

3HAKOMCTBO €O cdepamu MpoPeCCHOHAIBHON IeATeTLHOCTH, CBI3aHHBIMH C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3nYECKON HAyKH.



Ha uzyuenue gusuku (yrayOiaEHHBINA YPOBEHb) HA YPOBHE OCHOBHOTO 00IIIEro
oOpazoBanus orBoautcs 340 gacoB: B 7 kinacce — 102 gaca (3 gaca B Henemno), B 8
kimacce — 102 ygaca (3 yaca B Hezento), B 9 kiacce — 136 yacoB (4 4aca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®duzrka — Hayka O mpupoje. SBneHus npuponabl (3IEMEHTHI COJAEPKAHMUS,
BKJIIOYAIONINE MEXKIpPEAMETHbIe CBs3u). Dusmyeckue SBICHUA: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl (Gu3NYecKUX BETUYHH.
N3mepenne @u3anyeckux BeIUYMH. OTaloHbl. Puszndeckue npudopsl. llena
nenenus. [lorpemnocts n3mepenuil. [lpaBuiia 0e3onacHoro Tpyaa nmpu pabote c
1a0opaTopHbIM O0OpynoBaHMEM. MexayHapoaHas cuctema enuHull. IlepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢u3nka u 1pyrue ecCTeCTBEHHbIE HAYKH U3y4aroT npupoay. EcTecTBeHHO-
HAayYHbIA METOJl TO3HAHWS: HAONIOJCHHE, ITOCTAaHOBKAa HAYYHOI'O BOMPOCA,
BBIIBJKEHUE THUIIOTE3, OKCIEPUMEHT 10 TPOBEPKE TUIOTE3, OOBICHEHUE
HaOmogaemoro siBiaeHus. Onucanue Gu3NIeCcKUX SBJICHUN C MTOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

Mexannueckue, TENIOBBIE, JEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
SBJICHUSL.

®duznyeckre NpUOOPHl U MPOIEAypa MNPSAMBIX HW3MEPEHUM aHAJIOTOBBIM H
U (HPOBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue UEHbI IeJIEHUs MIKaJIbl U3MEPUTEILHOTO TpUbdopa.

N3mepenue pacCTosIHUMN.

N3mepenue mnomany u o0beéMa. MeTo1 maneTku.

N3mepenue BpeMeHHU.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MalbIX Teld. MeTox psaoB.

IIpoBeneHne wHccienoOBaHUS IO IMPOBEPKE TUIOTE3bl: JAIBHOCTH IOJIETA
[IapuKa, MyneHHOTO TOPU30HTAIBHO, TEM OO0JIbIIE, YeM OOJIBIIE BHICOTA ITyCKa.

Paznen 2. IlepBoHayasibHbIEe CBECHUS 0 CTPOCHUM BellleCTBA.

CrpoeHne BeniecTBa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl U mMacchl. OIBITHI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxkeHune uactul BemiecTBa. CBs3b CKOPOCTH JBW)KEHHMS YacCTUL[ C
temriepatypoii. bpoyHoBckoe aBmxkenue. [uddysus. BzanmopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTENM M TBEPIBIX
(kpuctamnmyeckux) Tesl. B3anMoCBs3b MEXJy CBOMCTBaMHM BELIECTB B Pa3HBIX



arperaTHBIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OCoOCHHOCTH
arperaTHbIX COCTOSIHAM BOJBI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Hab6nronenue sBieHnid, 0OBSICHIIONINXCS MPUTSHKCHUEM WM OTTaJIKUBAHUEM
YaCTHIL BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

Onenka 1uaMerpa aToMa METOZOM PSJIOB (C UCTIOIb30BaHuEeM QoTorpaduii).

OneITHI IO HAOJIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

OnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.

Paznen 3. /IBukeHue u B3auUMOACHCTBHE TeJl.

Mexannueckoe naBwxkenue. llyte u nepememenue. PaBHOMepHOE H
HepaBHOMEpHOE JBIKeHHEe. CBOOOAHOE MajJeHHe KaK MpUMEpP HEPaBHOMEPHOTO
nBrxeHns: Ten. CkopocTb. CpenHsii CKOPOCTh MPHU HEPABHOMEPHOM JIBUKECHHM.
Pacuér myTu U BpeMeHU ABUKCHUS.

['paduku 3aBucMMOCTE BETWYMH, OMMUCHIBAIOMIMX JBMkeHUe. OOiue
MOHATUST 00 OTHOCHUTENBbHOCTH JABWXKeHUs. CIOXXEHHEe CKOPOCTEH i Ted,
JBIOKYIIUXCS MMapajljIebHO.

SBnenue wuHepnuu. 3aKOH WHEpUMH. B3ammoneincTtBue Ten Kak MpUYAHA
M3MEHEHUSI CKOPOCTHM JABMXKEHHA Tell. Macca Kak Mepa HWHEPTHOCTH Tela B
MOCTynaTeabHOM JBWXEHUU. IInotHOocTh BemecTBa. CBsi3b IJIOTHOCTH €
KOJMYECTBOM MOJIEKYJT B eauHuIle o00béma BemectBa. CMecH M CIUIAaBBI
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

Cumita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTEHUS U CHJIA
TsokecTd. CHila TSDKECTH Ha Jpyrux miuaHnerax. Bec tena. Heecomocts. Croxkenue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHne CKONbXKEHUSI U TPEHUE IOKOs, BSI3KOE TpEeHHE. TpeHue B NPUPOAE U
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHMuecKoro JIBHKCHUS TeTa.

N3mepenre CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaOGmroienuie siBeHust HTHEPIIUH.

HabGnronenue n3MeHeHust CKOpOCTH MPY B3aUMOJICUCTBUU TEll.

CpaBHEHHE Macc 110 B3aUMOJIEHCTBUIO TEJL.

CrnoxeHue CUJl, HalPaBJICHHBIX 110 OJHOW MPSIMOIA.

Jlabopamopuvie pabomul u onvimaol.



OnpeneneHrue CKOPOCTH PAaBHOMEPHOIO JBUXKEHUS (IIApUKA B KUIKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOUIISL M TaK Jiajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIONIUE 3aBUCHUMOCTh pACTsDKCHHS (1edhopMarivm)
MPY>KUHBI OT MPUII0KEHHOW CHUIIBL.

OMnBIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHHS CKOJIBKEHUS OT CUJIbI
JIABJICHHS M XapaKTepa CONPHUKACAIOIIUXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Jasnenue. Cuna naBneHusi. CnocoObl yMEHbLIEHUS U YBETUUCHUS JaBICHUS.
JlaBneHue raza. 3aBUCUMOCTD JJaBJICHUsI ra3a oT 00bEéMa u Temnepatypsl. [lepenaua
JABIICHUSI TBEPABIMU TEJIaMH, JKHAKOCTAMH W ra3zaMu. 3akoH Ilackais.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTA  OT  D[JIYOMHBI  MOTPY>KEHHS.
['uppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'uapaBiandeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CTpoiCcTBO BOAONIPOBOAA.

Atmochepa 3emnn u atrmocdepHoe naBieHue. [IpuumHbl CyliecTBOBaHUS
Bo3aymHOM oOonouku 3emid. Onbit Toppuuennu. M3mepenune armocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(EpPHOT0 JAaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U3MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cJI0BUE BOZHUKHOBEHUS BBITATKHUBAIOIICH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpauuu.

3aBUCUMOCTh JAAaBJIEHUA ra3a OT TeMIEPaTypPHhI.

[lepenaua naBneHUs KUJIKOCTHIO U TA30M.

Coobmiaromuecst COCy/Ibl.

I'mppasinueckuil mpecc.

[IposiBieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

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

PaBeHCTBO BBITAIKUBAIOLIEN CUJIbI BECY BBITECHEHHOW KUJKOCTH.

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

Jlabopamopuvie pabomul u onvimaol.



HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYyKEHHOU B
KUJIKOCTh YaCTH Tea.

OrnpeneneHue BRITAIKUBAIONIEH CUIIbI, IEUCTBYIOLIEH Ha TEJO, OTPYKEHHOE
B KUJIKOCTb.

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

OnbITEl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAJKUBAIONICH  CHJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUIKOCTh YacTH
T€JIa U OT INIOTHOCTU KUIKOCTH.

KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJIKU U OINPEEICHUE
€€ rpy30I0AbEMHOCTH.

Pa3zgeua S. Pabora u MOIIHOCTB. JHEpIrus.

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

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, MOJHUCHIACT, HAKJIOHHAA
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. [IpaBuno
MOMeHTOB. [IpuMeHeHHe TmpaBWiia paBHOBECHUsS phluara K OJOKy. «30J0TOe
npaBuio» mexanuku. KITJ] mpocteix MmexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBbIX OpraHu3Max.

Mexanuueckas dsHeprusi. KuHeTMueckas ¢ TOTCHIMAJIbHAS DSHEPrusl.
[IpeBpaiieHre OHOTO BH/IA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUS
Y TIPEBPALLCHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KIIJ[ HaKIIOHHOW MIIOCKOCTH.

W3yuyenue npaBuia peruara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO W HEMTOJBUKHOTO OJIOKA.

OmnpeneneHue pabOThl CUIIBI YIIPYTOCTU MPHU MOABEME TPY30B MPHU MOMOIIU
MMOABYKHOTO OJIOKA.

N3ydeHune 3aKk0Ha COXPaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KUIACC

Pa3znen 6. TensioBble siBJIeHHS.

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



Mopnenn TBEPIOTO, KHAKOTO M Ta3000pa3HOrO0 COCTOSIHMM BEIIECTBA.
Kpucranmnmueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHHA. TEeXHOJOrnyM MOJyYeHUs] HCKYCCTBEHHBIX anMa3oB. OObsCHEHHE
CBOMCTB T'a30B, )KMJIKOCTEH U TBEPABIX TEJI Ha OCHOBE IOJOKEHUH MOJEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HATSKEHWE, CMAauMBaHUE, KallWJULIPHbBIC
ABJICHHs. TeIoBOE€ pacUIMpEeHHEe M C)KaThe. 3aBUCUMOCTh JaBJIEHUS Ta3a oOT
00BEMa, TeMIepaTypsbl.

Temneparypa. CBsA3b TeMIlepaTypbl CO CpEIHEH KHHETUYECKOM OJHEprueu
TEIJIOBOTO JIBMKEHHMSI YacTull. TemneparypHsble IIKaJIbI.

Buytpennsis sHeprus. CnocoObl HW3MEHEHHMS BHYTPEHHEH SHEPTHUu:
TEeIIonepeaaya u coBepiieHre padoTel. Buasl Teronepeaaun: TemIONPOBOIHOCTD,
KOHBEKIMs, W3IyyeHue. Buael Termonepegayn B OPUPOAE U TEXHHKE.
HeoOpaTuMOCTh TEMIOBBIX MPOLIECCOB.

KonunuecTBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TernaooOMeH U
TEIJI0Boe paBHOBecue. 3akoH HpioToHa-PuxmaHna. YpaBHeHMEe TEIIOBOTO OaslaHca.

[InaBiieHWE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BELIECTB. Y IEJIbHAS TEIJIOTA
miasieHus. [lapooOpasoBanue u konneHcauus. Mcnapenune. Kunenue. Y nenbHas
TeIU10Ta napooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATyPbl KUIIEHUS OT aTMOC(HEPHOTO
naBjeHUA. HachlleHHBIN 1 HEHACBIIIEHHBIN TTap. BiiaxkHOCTH BO3ayXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[TpuHiunel pabotsl TeroBeix asurateneit. KIIJ TemmoBoro nBurarens.
TeruioBple ABUTATEIM M 3alATA OKPYXKAIOWIEHW cpenpl. TemnoBble IOTEpU B
TEILIOCETSX.

3aKOH COXPAaHEHMSI U NPEBPAILLCHHS SHEPTHMM B MEXAHWYECKHUX M TEIJIOBBIX
IIPOIIECCaX.

Hemoncmpauuu.

Habmoienue OpoyHOBCKOTO IBUYKEHUSI.

Hab6mronenue nuddysuu.

HaGniogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyuMBaHUS M
KaNMWUISIPHBIX SIBIICHUU.

HabGnrogenue TemioBoro paciupeHus Teml.

W3MeHeHne naBiieHUs rasa Mpu HM3MEHEHMH OOBbEMa M HArpeBaHUU WU
OXJIaXKICHUH.

[IpaBuna naMepeHus: TeMiepaTyphl.

Buns! Teruionepenayn.

OxJnax/ieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiiieHHH pabOThl BHEITHUMH CUJIAMH.

CpaBHEHHE TEIIIOEMKOCTEN pa3INYHbIX BELLECTB.

HaOmronenune kuneuus.



Habnrogenue nocTosHCTBA TEMIIEPATYPHI NIPU MIJIaBICHUU.

Moenu TenIOBbIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

OMnBITHI IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

W3mepenne TeMiiepaTypbl IPU HOMOLIH )KUJKOCTHOTO TEPMOMETPA U JaTYHKA
TEMIIEpaTyphl.

OnpiTel MO HAOMIOIEHUIO TEIJIOBOTO PACHIMPEHUS] Ta30B, >KUIKOCTEH H
TBEPJIBIX TEIL.

Omnpenenenre AaBlIeHUs BO3yXa B OaJUIOHE LIITPULIA.

HccnenoBanve 3aBUCHUMOCTH JABJEHUS BO3AyXa OT €ro oo0béma W
TEMIIepaTyphl.

[TpoBepka runore3bl JMHEWHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA XKUAKOCTU B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

HaGnrogenue wu3MeHEHUs BHYTPEHHEH SHEpPruM Tela B  pe3yibTaTe
TEIJIONepeaul U padOThl BHEITHUX CHJL.

HccnenoBanue siBJIEHUS TEIUIOOOMEHA ITPU CMEILIMBAHUH XOJIOITHOM U TOpsUei
BOJBI.

Omnpenenenre KOJIMYeCTBa TEIUIOTHI, TOJIYYEHHOTO BOIOH MPH TEMJI00OMEHE C
HArpeThIM METAJNIMYECKUM LIMITUHIPOM.

OnpeneneHre MOIHOCTU TEIUIOBBIX MOTEPh (3akoH HetoToHa-Puxmana).

Onpenenenue yIeapHON TEINIOEMKOCTH BELIECTBA.

HccnenoBanue nporecca UCHapeHus..

Onpenenenne OTHOCUTEIBHOMN BIAKHOCTH BO31yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABJICHUS JbJA.

Pazges 7. diekTpudyecKkue 1 MAarHUTHbIE SIBJICHHS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apspKeHHBIX Tell. 3akoH Kyrnona.

Onekrpudeckoe mnoJie. Hanpsoxk€HHOCTH siiekTpudeckoro nosis. IlpuHomn
CYIEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3apsaoB. DJIEMEHTApHBIA ANEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpOBOIHHKHM, HHMAIEKTPUKH M IOJIYNPOBOJHHUKH. 3aKOH
COXpaHEHUS IEKTPUUYECKOTO 3apsiaa.

DJIEKTPUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
HcTOYHMKN TOCTOSIHHOTO ToOKa. JleMCTBUSL SJEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B METAIIAX, )KUJIKOCTAX U ras3ax.

Onextpuyeckas nenb. Cuina Toka. DNEKTPUYECKOe HanpsHKEHUE. AMIIEpMETP
Y BOJIETMETP B LIEMH MOCTOSIHHOTO TOKa. CONpOTUBIIEHNE POBOAHUKA. Y IEJIBHOE
CONpPOTHUBJIEHUE BewiecTBa. 3akoH OMa jyis yyactka nenu. [locienoBarenbHoe U



napajuieIbHOE CoeIMHeHHE TPOBOAHMKOB. DJIC B e MOCTOSHHOIO TOKA. 3aKOH
Oma mist monuoit nenu. [IpaBuma Kupxroda. Pacy€r mpocThIX 3JEKTpHUECKUX
uenen. HennHelHbIe SJIEMEHTHI.

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

[TocTtostHHBIE MarHuThL. B3anmoaencTBUE NOCTOSSHHBIX MATHUTOB. MarHuTHOE
noyie. MarautHoe mosie 3eMJIM M €ro 3HadyeHHWe I KM3HH Ha 3emie. OmnbIT
Opcrena. MarautHoe noje siekTpuyeckoro Ttoka. Ombir Amnepa. [IpuMenenue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA IIPOBOJIHUK C TOKOM.
Cuna Amnepa u onpeneseHue €€ HarpaBieHUs. DJICKTPOABUIaTENb TOCTOSHHOTO
ToKa. lcnosb30BaHMWE SIJIEKTPOJABHUIATENEN B TEXHUYECKUX YCTPOMCTBAX W HA
TPaHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuH. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl IOy YEHUS AIEKTPUYECKOU DHEPTHH.
DONEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHMKAX SHEPIHH. DKOJOTHYECKHE
po0IEeMBbI SHEPTETUKHU. TOIIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOUIIH.

Jemoncmpayuu.

DJekTpu3anus Ted.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.

Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.

DNeKTpocTaTHYeCKast HHAYKIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

MogenupoBanue CHWIOBBIX JIMHUM JJIEKTPUYECKOTO MOJISI C IOMOIIBIO
OyYMa)KHBIX CYJITAHOB.

[IpOBOIHUKH U AUBJIECKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B 5KUJKOCTH.

["a30BbIii pa3psia.

N3mepeHne CUITbl TOKa aMIIEPMETPOM.

N3MepeHune 37eKTpUYECKOTO HAPSKEHUS BOJIbTMETPOM.

PeocTaTt 1 Marazud COnpoOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3IeJIEHUs MOJHOCOB MAarHUTA.

MoaennpoBaHrue MarHUTHBIX MOJIEW MMOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHHmT.

JlelicTBME MarHUTHOTO MOJISI HA POBOJHUK C TOKOM.



DNEeKTPOABUTATEINb TIOCTOSIHHOTO TOKA.

OneiTel @apajes.

DneKTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnvie pabomul u onvimaul.

OnpIThl 1O HAOMIONEHUIO DJIEKTPU3AIMU TeJl MPU CONPUKOCHOBEHHHM W
WHIYKIUEN.

HccnmenoBanue NEUCTBHS  DJIEKTPUYECKOIO IO HA MPOBOAHUKU MU
JTUBJIEKTPUKHU.

COopka 1 HCTbITaHUE ANEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAOIIETO YEPE3 PE3UCTOP, OT
HaIpsHKEHUS. Ha PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnebITHI, 1EMOHCTPUPYIOIIUE 3aBUCUMOCTb AJIEKTPUUYECKOTO CONMPOTUBICHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUTOIIAIN [TONIEPEYHOTO CEYEHUS U MaTeprala.

Omnpenenenue y1eapHOT0 CONMPOTUBICHUS IPOBOJHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUH TpU  MOCIEI0BAaTEIBLHOM
COEJIMHEHUHU JIBYX PE3HCTOPOB.

[IpoBepka mpaBuia i CWIbl TOKAa MpPU MapAJIIEIIBHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue I/{C 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BeInoJIHEHUS 3aK0HAa OMa IS TOJHOM LENN.

N3ydeHue BOJbTaMIIEPHBIX XapaKTEPUCTUK HETMHEHHBIX 3JI€MEHTOB (JIaMIIbl
HaKaJMBaHUS WX NOJYNPOBOJHUKOBOTO IM0/1A).

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO Yepe3 PE3UCTOP.

OnpeneneHre MOIIHOCTHU JIEKTPUUECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOPE.

Omnpenenenue K111 narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.

N3ydyeHre MarHuTHOTO MOJISl IOCTOSHHBIX MarHUTOB MPHU UX OOBbEIUHEHUU U
pazzieneHuu.

HccnenoBanue nelCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEIIKY.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOJEHCTBUSA KaTYILIKH C
TOKOM M MarHuTa OT CHJIBl M HampaBJ€HHS TOKA B KaTyIIKE M OT HaJIM4UsA
(OTCyTCTBUS) CEpACYHUKA B KaTylIKE.

N3yyenue neiicTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

KoHcTpynpoBanue u nzydeHue padoThbl JJIEKTPOABUTATES.

N3mepenne KII/I anextpoaBurareabHON yCTaHOBKH.

OnpITBl O UCCJIENOBAHHUIO SIBJIEHHUA 3JEKTPOMArHUTHOM  MHAYKIUH:
VICCJIEIOBAHNE U3MEHEHUI 3HAUYEHUS U HAIIPaBJIEHUS UHAYKIMOHHOIO TOKA.

9 KIIACC



Paznen 8. Mexannueckue siBJICHUS.

Mexanudeckoe ABuWxkeHue. MarepuanbHas Touka. CHocoObl OMHMCAHMS
MEXaHUYECKOTO JABWKCHUS: TaOJIMYHBIN, rpaduueckuit, aHanuTudeckuii. Cucrema
orcuéta. OTHOCUTEIBLHOCTh MEXaHUYECKOTO JBUKECHUS.

BekTopHble BEMYMHBI, ONEPAIMU C BEKTOPAMU, MPOCKINHU BEKTOpa. Paanyc-
BEKTOpP MATEpUAIIBHOM TOYKH, NEPEMENICHWE Ha IUIOCKOCTH. PaBHOMepHOe
NpSIMOJIMHEWHOE IBMkeHNE. HepaBHOMEpHOE NpsIMOJIMHENHOE IBH>KeHUE. CpenHsis
Y MTHOBEHHAsi CKOPOCTh T€Jla TP HEPAaBHOMEPHOM JBUKCHUHU.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JABWKCHUE. Y CKOPEHHUE
cBoOoaHOrO nmagenus. OneITel [ anuies.

['paduueckas mHTEpHIpETallvd YCKOPEHUS, CKOPOCTH, MPOUJIEHHOTO MYTH U
IEpEMELECHHUS IS MIPSIMOJIMHEUHOTO JBUKECHUSL.

JIBr>keHue Tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY.

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

Bekrop cuibl. PaBHOIE€MCTBYIOIIASA CHIIA.

[IepBsiii 3ak0H HbtoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyNIeprIO3UIUK CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TpPEHUS TIOKOsI, Ipyrue Buibl Tpenus. KoadduimeHt tpenus.

JIBrKeHHE T IO OKPYKHOCTH 10T IEUCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnmu u nogbéMHas cuia KpbuUla. COBpEMEHHBIEC JIETATEIbHBIC
ammaparbl, CyJa HAa TMOJABOAHBIX KpPBUIbAX, AHTHUKPBUJIO Ha CKOPOCTHBIX
aBTOMOOWIAX. J[BMyKEHHUE TT0e3/1a Ha MarHUTHOM TOTyIITKE.

Cuiia TSKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. J[BU>KEHUE Tel BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwucie IiaHer BOkpyr Comuua). Ilepmas
KOCMHUYECKasi CKOpocTb. HeBeCOMOCTh U meperpys3Ku.

PaBHoBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc Tena. U3smMenenne umnyinsca. IMnyibe cuibl. YIIpyroe u Heynpyroe
B3aUMOJCUCTBUE. 3aKOHbI U3MEHEHUA M COXPAHEHHUS HUMIyJibca. PeakTuBHOE
JIBUKCHHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
TpeHusi. CBs3b dHEpPruM 1 padoThl. [loTeHIIManpHass YJHEPTUS Tela, MOIHITOTO HaJl
ITOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHeprus cxxaTon npyxuHsl. Kunernueckas
sHeprus. TeopemMa O KMHETHYECKOW SHEPruu. 3aKOH HW3MEHEHHMS M COXPAHEHUS
MEXaHUYECKOU YHEPTUH.

Hemoncmpauyuu.



HabnrogeHue MexaHM4ecKOro ABWKEHUS Tela OTHOCHUTEIBHO Ppa3HbIX TeEI
OTCYETA.

CpaBHEeHHE IyTE€d W TPAeKTOPUHA JBMKEHHS OJHOTO M TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO IBUKEHHUSI.

HabGnronenue nBM>KEHMS TeJla 0 OKPY>KHOCTH.

HabGmronenne MexaHWYeCKUX SIBIICHUM, MPOUCXOJSIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIBHO
KaOuHeTa (QU3UKU.

HaOmronenue paBHOBecHs TeJl, CBOOOTHOTO MaJcHUs, KOJeOaHUsI MasiTHUKA B
MHEPIUATbHBIX CUCTEMaX KaK MOATBEPKACHUE TPUHIUIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTb YCKOPEHHS TeJla OT €ro MacChl U IEUCTBYIOIIEH Ha HETO CHJIBI.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIrybca Mpy B3aUMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOICHCTBUU TEIL.

CoxpaHeHue UMITyJIbca IPU a0COIIOTHO HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHHE UMITyJIbCa [P YIPYTOM B3aHUMOJEHCTBUU.

HabGnrogeHnne peakTUBHOTO ABUKEHUSI.

CoxpaHeHHe SHEPTUH NTPU CBOOOTHOM MaICHHH.

CoxpaHeHHE 3HEPTUHU TP ABMXKEHUM TeJIa IO AEHCTBUEM TPy KUHBI.

Jlabopamopuvie pabomul u onvimaol.

KoHcTpynpoBanue TpakTa [Uisi pasroHa W JAJBHEWIIEro paBHOMEPHOIO
JBUKEHUS IAPUKA WIH TETIEKKU.

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

OnpeneneHue YCKOpPEHHUs Tella TPH PABHOYCKOPEHHOM JIBMDKEHHHM 11O
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBI>KCHUU 0€3 HauallbHOW CKOPOCTH.

[TpoBepka rumoTesbl: €ciiy MpU PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HauaabHOU
CKOPOCTH ITyTH OTHOCSITCS KaK PsJl HEYETHBIX YHCEII, TO BPEMEHA OJMHAKOBBI.

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanne 3aBUCUMOCTUM  CUJIBI  TPEHHSI CKOJBXEHHUS OT  CHJIBI
HOPMAJIBHOTO JaBJICHHUS.

Omnpenenenre KO3PPUIMEHTA TPEHUS CKOIBKEHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.



HccnenoBanue 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
cTerneHu aepopMaIiy Mpy>KUHEI.

OmnpeneneHue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU TEJa IO
TOPU30HTATBHON TOBEPXHOCTH.

Onpenenenue pabOTbl CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a C
WCIIOJIb30BaHUEM HEMOIBUKHOTO U TTOJABUKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawlue KoJieOaHus.
Boinyxiennbie konebanus. Pesonanc.

MaremaTnuecknii 1 TPYKUHHBIM MasTHUKU. [IpeBpamieHue sHeprum mnpu
KO0JIEOATEIILHOM JIBU)KEHUH.

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

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

Jemoncmpayuu.

HaOmronenne koneGanuii Tel nod OEHCTBUEM CHWJIBI TSKECTH W CUJIBI
YOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

HaGmronenune nuntepdepeHun u 1ugpakiiui BOJIH Ha TTOBEPXHOCTH BO/IBI.

HaOmronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuwie pabomul u onvimaol.

OmnpeneneHue 4acTOThI U NMEepUojia KojaeOaHui MaTeMaTHYECKOT0 MasTHHUKA.

OmnpeneneHre 4acToThl U MEpUoa KoJieOaHUN NPYKUHHOTO MasiTHUKA.

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

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOJIEOAaHUHN MPYKMHHOTO MasTHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH Mepuoia KoieOaHuil rpy3a, MOJBEIIEHHOTO K
JIEHTE, OT MAcChl rpy3a.

OMnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEPUOJIa KOJIEOAHUI MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.



Pasznen 10. DneKkTpoMarHuTHOE 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BoiHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CBsA3U. Pagnonokanus. Kocmuyeckas CBS3b.

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

Hemoncmpauuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakiuys cBeTa.

Jlabopamopuvie pabomul u onvimaol.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C IOMOIIBIO MOOMIBHOIO
tenedoHa.

[TpoBeneHne onpITOB MO HAOIIOAEHUIO UHTEPDEPEHIIMU U AUPPAKIIMU CBETA.

Paszpnen 11. CBeToBbIC SIBJICHUS.

JlyueBass MojJenb CBE€Ta W TE€OMETpUYecKas oNnTuka. VCTOYHHMKHM CBeTa.
[IpssmonuHeliHOE pacnpocTpaHeHne cBeta. 3armenus Connna u JIynel. Otpaxenue
ceera. [lmockoe 3epkano. 3akoH oTpaxeHus cBeta. [locTpoeHue n3o00paxeHuw,
c(hOpPMHUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3akoH npesiomyieHus cBeta. [loaHoe oTpaxkeHue cBerta.
Hcnonb30BaHue MOJTHOTO OTPAKEHUS! B ONITUYECKUX CBETOBOAAX, ONTOBOJOKOHHAS
CBS3b.

Jlunza, xonx nyuverr B nuH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHud, CcHOPMUPOBAHHBIX TOHKOW JMH30M. OnTHYeckas cHcTeMa
¢doroanmnapara, MUKpPOCKONAa M Tejleckonma. [7a3, Kak omnTHYecKas CHCTEMa.
bim30pyKoCTh U 1aTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CHEKTpalIbHBIX UBETOB. JlHcnepcus cBeTa.

Hemoncmpayuu.

[IpssmMonuHeHOE pacipOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300paxeHuit B IIIOCKOM 3€pKaje.

[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

[Tomyuenue n300pakeHNii ¢ TOMOIIBIO JIUH3.

[Tpunuun geictBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.

Mopens rina3sa.

Paznoxenue 6e1oro cBera B CIEKTP.



[Tomy4yenue 6em0T0 CBETA MPU CIIOKEHUN CBETA PA3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanne 3aBUCHMOCTH yrila OTPA)XEHHS CBETOBOTO Jyda OT yria
MaJICHUS.

N3yyenue cBONCTB N300pakeHUsI B INIOCKOM 3€pKalie.

HccnenoBanne 3aBUCMMOCTH yIJia MPEJIOMIICHUS OT YIJIa MaJIeHUs CBETOBOTO
Jy4a Ha TPAHULIE «BO3IYX—CTEKIIO».

[Tonyyenune n300paxkeHU ¢ TOMOIIBI0 COOMPAIOIICH JTMH3BI.

Omnpenenenne (QOKYCHOIO pacCTOSHUS M ONTHYECKOM CHIIBI COOMparomie
JIVH3BI.

OMBITHI MO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl IO BOCHPHUATHIO IIBETA MPEAMETOB NPU WX HAOIIOJCHUHU 4Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

Omneitel Pe3epdopna v minanerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBaHTel. JInHevaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- U raMmma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. HyxioHnas wmoxaens aromHoro sapa. HM3oromsl.  PagmoakTuBHBIE
npeBpaiieHus. [lepuoa momypacnajga aTOMHBIX sifep. [[elcTBue paanoaKTUBHBIX
M3JIy4YCHUHN HA )KUBBIC OPraHMU3MBbI. 3alIUTa OT PAJANOAKTUBHOTO U3ITyYECHUS.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsSJ0OBOTO U MAacCOBOrO YMCEIN.
OHeprus cBsi3M aTOMHBIX snep. CBsA3bp Macchl W 3Hepruu. Peakuuu cuHTE3a U
nenenus spep. Mcrounuku sHeprun CosiHIA W 3BE3A. SepHas sHEpreTHka.
DKoJIorTuYecKue MpoodIEMbI SIICPHON IHEPTETUKH.

Hemoncmpauuu.

CrekTpbl U3Ty4EHUS U TTOTJIOIICHHUS.

CrexTpsl pa3IM4yHbIX Ta30B.

CnekTp Boaopo/a.

HabGmronenue tpekoB B kamepe Buiibcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Perucrpanus nzmydeHust IpUPOIHBIX MUHEPAJIOB U MTPOTYKTOB.

Jlabopamopuwie pabomul u onvimaol.

Hab6nrogenue CrutonHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanne TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY ITYTH
(o potorpadusm).

H3mepenne paanoakTUBHOTO (OHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpUTENHEHO-0000MAIOMNN MOAYJTh TIPEAHA3HAYCH JIJII CHUCTEMAaTH3aIuN
1 000011IeHUs TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO



Ipy W3YYCHUU BCETO Kypca (U3UKM YriayOJaEHHOTO YpOBHS, a TakkKe s
MOATOTOBKH K OCHOBHOMY TOCYJIapCTBEHHOMY dK3aMeHY 1Mo (pu3uKe.

B mpomecce wu3ydeHHss AaHHOTO MOIYJSI PEATM3YIOTCS W TIOJyYaroT
JaNbHEWIee pa3BUTHE YyYeOHBbIC JEHCTBHUS, OOCCICUMBAIONINE JIOCTHKCHHE
NPEIMETHBIX M METaNpeJAMETHBIX pe3ylbTaToB oOydeHus, (OPMHUPOBAHHE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: OOBSICHEHNE U ONMCAHUE SIBJICHUI Ha OCHOBE
npuMeHeHUsT (QU3NYEeCKUX 3HAHWM, WCCIEAOBATEIbCKUE NEUCTBHS (BBIIBHKCHUE
THITOTE3, MMOCTAHOBKA IEIM W TUIAHUPOBAHUE HWCCICIOBAHWS, aHAINU3 JAaHHBIX U
HIOJTYYCHHE BBIBOJIOB).

[IpeanoututenbHO (HOpPMOM OCBOEHUS MOJIYJSL SIBIAECTCS TPAKTHKYM,
mporpamMma KOTOPOTO BKITFOUYAET:

pereHue 3amad, OTHOCSIIMXCS K Pa3IMdHBIM pa3ieiiaM W TeMaM Kypca
(bU3HMKY, B TOM YKCIIE 33]1a4, UHTETPUPYIOUTUX COJEPKaHUE PA3HbIX Pa3JIeIoB;

BBITIOJIHEHUE JTA0OPATOPHBIX PAa0OT M OMBITOB (BKJItOUast paOOTHI M ONBITHI U3
MEePeYHEe K pasfenaM Kypca) B YCIOBHSAX CaMOCTOSTEIBHOTO ILIAHUPOBAHMS
MIPOBEICHUSI MCCIICTOBAHMS, BEIOOpAa U 0OOCHOBAHUS METOJIa U3MEPCHUS BEIINYHH,
COOPKH IKCTIEPUMEHTAIILHON YCTaHOBKW;

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

paboTy Haj TPYNIIOBEIMU WM MHAWNBUAYATLHBIMHU TPOSKTAMH, CBI3aHHBIMU C
coJiep>KaHreM Kypca (pU3uKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIOMIET0 MOIYJISI MOXKET 3aKaHYMBATHCS
MIPOBEICHUEM JTMArHOCTHYECKON padOThl 3a Kypc (DU3UKH YIIIyOJIEHHOTO YPOBHS,
BKJTFOYAOIICH 3a/laHusl Pa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaThl BBIMOTHEHUS
JTUArHOCTUYECKON pabOThl MOTYT TOKA3bIBaTh CTENICHb TOTOBHOCTH O0YYaOIIIUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMeHy 10 (¢u3HKe, a Takke
CBUJIETEIHCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH.



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

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro oOpa30BaHUs HaNpaBJICHO
Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuarorerocs OyayT copMUpOBaHbI CIEAYIOIINE JIUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

o I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB;

o 2)2pasrxcoanckozo u Oyxo8HO-HPAECMEEHHO20 60CHUMAHUA:

TOTOBHOCThH K aKTUBHOMY YYaCTHIO B 00CYX/I€HUU OOIIECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM TMPUMEHEHUEM JIOCTHUKEHUMN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHILUIOB B JEATCIHHOCTH
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

BOCIIPUATHE ICTETUYECKUX KAueCTB (DU3MUECKON HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu Hayuno20 nO3HAHUA:

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

OpUEHTAalUsl B JCSATEIBHOCTA HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS PUPOJIBI;

pa3BUTHE HAY4YHOH JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIeI0BATEIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa u IMOYUOHATLHO20 OJ1A20N0AYUUA:

OCO3HAaHMUE IIEHHOCTH Oe30macHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpE, BaXXHOCTH TIpaBWi O€30MacHOro TMOBEACHUS Ha
TpaHCIOpPTE, Ha JOpOorax, C OJJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JIOMAIITHUX YCIIOBHUSIX;

c(hOpMHPOBAHHOCTH HaBbIKa peICKCUU, MPU3HAHUE CBOETO MTPaBa Ha OIHNOKY
Y TAKOT0 K€ MpaBa y APyroro 4ejioBeKa;



e 6)mpy0oeozo eocnumanus:

aKTUBHOE YYacTH€ B pPEIICHHM MPaKTUYECKUX 3ajay (B pamMKaxX CEMbH,
oOpa3oBaTenbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

MHTEpEC K MPAKTUYECKOMY U3yUEHUIO MpodhecCuid, CBSI3aHHBIX ¢ (PU3UKOM;

e 7)IKONO2UYUECKO20 60CRUMAHUA:

OpUEHTAIlMs HAa NMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
00JIaCTH OKPY’KaIOIIEeH Cpe/ibl, JTAHUPOBAHUS MOCTYIKOB U OLICHKU UX BO3MOXKHBIX
MOCJEACTBUN JIJIs1 OKPY>KAIOILIEH CPEeIbl;

OCO3HaHHE TJI00aTBHOTO XapaKkTepa JKOJOTMYECKHX MpoOieM M MmyTed ux

pelieHus;
o 8)adanmavyuu K U3MEHAIOUWUMCA YCTI06UAM COUUAILHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJIEHCTBUU TIPU BBINOJHEHUH MCCIEAOBAHUN U
IIPOEKTOB (PU3NYECKON HANIPABIECHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSAM JAPYTHX;

MOBBIIIEHUE YPOBHS CBOEM KOMIETEHTHOCTH Yepe3 IMPAKTHYECKYIO
NeSATEIbHOCTD;

NOTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHWUW, YMEHUU (HOPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

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

IUIAHUPOBAHUE CBOErO PAa3BUTHUSI B TPHUOOPETEHUH HOBBIX (DU3NYECKUX
3HAHUU;

CTPEMJICHUE aHATTM3UPOBATh U BBISBIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BAaHUEM (PU3UUECKUX 3HAHUM;

OLICHKA CBOMX [JEWCTBUM C YYETOM BIMSHUA HA OKDPYXAIIYI0 Cpeny,
BO3MOKHBIX INI00ATBHBIX TOCIEACTBUMA.

METANPEAMETHBIE PE3YJIbTATBI

B pe3ynbrare ocBoeHMs pOrpaMMBbI O PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuatomierocsi OyayT chOpMHpPOBAaHbI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTEeIbHBIC YHUBEPCAIbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHMKATHBHbIE  YHUBEpCAJbHble  Yy4eOHblE  JCHCTBUS,  PEryJISTHUBHBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/IbHbIE YHHBePCAJIbHbIE YUeOHbIe el CTBUS
ba3oBble 1ornyeckue aefcTBus:
BBISIBIISITH U XapaKTEPU30BaTh CYLIECTBEHHbIE PU3HAKNA OOBEKTOB (SIBJICHUN),
KJIaCCU(PULIUPOBATH UX;



BBISIBIIAITh 3aKOHOMEPHOCTH M TIPOTHUBOPEYMsI B pacCMaTpPUBAEMbIX (paKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMA M TIPOIIECCOB, JI€NaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpATH CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILIEHUS, BHIOOpP Haubojee MOIXOSIIETO C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;

MPOBOJUTH MO CAMOCTOSATEIBHO COCTABICHHOMY IUIAHY OIBIT, HECIOMXHBIM
bu3UeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBIICHUS;

OIICHMBATh Ha MIPUMEHUMOCTH U JOCTOBEPHOCTHh MH(OPMAIKIO, TOTYUECHHYIO
B XO/JI€ UCCJIEOBAHMS WJIU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OpMYJIHpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
POBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalIbHENIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATH MPEIOJIOKEHUS 00 MX PA3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTax.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3aIlpPOChl MPU TMOUCKE U
otOope UH(pOPMAIIUU UITU JAHHBIX C YUYETOM MPEIJIOKEHHON yueOHOM (hrU3UIeCKOi
3a/1auu;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATh W MHTEPNPETHPOBATH HWH(POPMAILIUIO
Pa3JIMUHBIX BUJOB U (HOPM TPECTABIICHHUS;

OIICHMBATh HANEKHOCTh HH(POPMANMKM TIO KPUTEPHSAM, MPEIIOKECHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSTEIBHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHpopMalMu W WUTIOCTPUPOBATH pEIIacMble 3a7a4d HECJIOKHBIMH CXEMaMHu,
JarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B X0JI€ 00CYXJIeHHUSI yueOHOIr0 MaTepuaa, pe3yJbTaToB Ja00paTOPHBIX padOT
U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJAa€MOI TEMbI U BBICKA3bIBATH
UJEM, HALICJICHHbIE HAa pELICHUE 3a/Jadyd U NOJAJep>KaHHe OJaroenareIbHOCTH
OOIICHHS,

COTIOCTABJISATh CBOM CYXKJICHHS C CYKACHUSMH JPYIMX YYACTHHKOB JIWAJIOTa,
OOHapy>KUBaTh Pa3IMuMe U CXOJCTBO MO3UIIUI;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



nyOJIMYHO TMPEACTABIATh PE3YIbTAThl BBIMOJIHEHHOTO (PU3WYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIWBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodiaembl;

NPUHUMATD 1EIH COBMECTHOU AEATEIbHOCTH, OPTaHU30BBIBATh JEHCTBHS T10
e€ JOCTM)KEHHUIO: DACHpeNeNsiTh pOoJId, OO0CYXJaThb IPOLECChl U Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacThb pabOThl, JOCTUTas KAa4eCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPaBICHUIO ¥ KOOPAWHUPYS CBOM JCHCTBUSA C APYTUMHU YJICHAMU
KOMaH/1bl;

OLICHMBATh KauyeCTBO CBOEro BKJaJa B OOMMIA MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITENTEHO C(POPMYITHPOBAHHBIM yUACTHUKAMHU B3aMMOCHCTBHSI.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranusauus:

BEISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHSIX, TPEOYIOITUX IS
pereHus: GU3NUEeCKUX 3HAaHUM;

OPUEHTHUPOBATHCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHAMBUAYATBHOE, IPUHSATHE PEIICHUSI B TPYIINE, IPUHATHE PEIICHUA TPYIIION);

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM peIIeHUS (U3NUECKOW 3amadul WU
IJIaH HCCIEOBaHUS C Y4YETOM HWMEIOIMIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OIICHKY CUTYaIll{ U TIpeajiaraTh IJIaH €€ N3MCHCHMUS;

OOBSCHATh  TPUYMHBI  JOCTHRKEHUS  (HEIOCTW)KEHHS)  PE3yJIbTaTOB
NeSATeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTHUBHI B JEATEIHHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3UYECKOro HCCIEAOBaHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEIBLCTB,
WU3MCHUBIIIMXCS CUTYaIlUi, YCTAHOBJICHHBIX OIMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

CTaBUTH Ce0s HA MECTO JIPYroro YesoBeKa B XOJ€ CIopa WIH IUCKYCCUM Ha
HAy4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPECHUS U JIOTHKY JPYTOTO.

MPU3HABaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3NYCCKUX 3a7ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JAPYTOro.

ITPEAMETHBIE PE3YJ/IbTATDBI

K xoniy oO0y4yeHus ¢ 7 kiacce npeIMeTHBIE pe3yIbTaThl HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



WCITOJIH30BATh MOHATHUSA: (PU3NYECKHE U XUMHUUYECKUE SBICHUS, HAOIIOCHUE,
AKCIIEPUMEHT, MOJIENb, TUTIOTE3a, €IMHUIIBI (PU3NIECKUX BEIIMYWH, AaTOM, MOJICKYJIA,
arperatHple  COCTOSIHMSI ~ BemlecTBa  (TBEpAOE, JKUIKOE, Tra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOIAsl cuj, aeopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTh, COOONIAIOIIUECS COCY/IbI;

YBEpPEHHO pa3nu4varh sBieHus (auddy3us, TEMIOBOE IBMIKEHUE YAaCTHIL
BEILIECTBA, PAaBHOMEPHOE [BI)KECHUE, HEPABHOMEPHOE [IBH)KEHUE, HWHEPLUS,
B3aMMO/JICHCTBUE TEJI, PABHOBECHUE TBEPJIBIX TEJ C 3aKPEIIEHHON OChIO BpallCHUs,
nepenayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Tra3amH, aTMoc(epHoe
JIaBJICHNE; TJIaBaHKE TEJI, IPEBPAILCHHUS MEXaHUYECKOW SHEPTUH) MO OMUCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OMBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
busnUecKoe SIBICHHUE,

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UYECKUX SBJICHUN B OKPYKAIOIIEM
Mupe (B TOM yucie (U3nUecKue SIBICHUS B MPUPOJEC: MPUMEPHI JBHKCHUS C
Pa3IMYHBIMUA CKOPOCTSIMU B KUBOM Y HEKHBOMW MPUPOJE, JEUCTBUE CHUII TIKECTH,
TPEHUsI, YIPYTOCTH B MPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(EPHOro JaBJICHUS Ha
YKUBOM OpraHu3M, MJIaBaHue PbIO, pblYary B TEJIE YeOBEKa), IPU 3TOM NIEPEBOIUTD
MPAKTUYECKYIO 33/1auy B yU€OHYIO, BBIICIATH CYIIECTBEHHbIE CBOMCTBA (TIPU3HAKH)
(bU3NYECKUX SBJICHHI;

OMUCHIBATh HU3YyUYCHHBIC CBOMCTBA TeNl W (DU3UUYECKUE SIBJICHUS, UCIIOIB3YS
bu3nUecKkue BeIMYUHBI (Macca, 00BEM, IIIOTHOCTD BEIIECTBA, BPEMS, ITyTh, CPEIHSISA
CKOpPOCTb, CHJIa YIPYTrOCTH, CHJIA TSKECTH, BEC Teja, CUJIa TPEHHs, HABIICHUE
TBEPJIOTO TeJa, JaBJICHUE CTOI0A KUAKOCTH, BEITAIKUBAIOIIIAS CHUJIa, MEXaHUYEeCKast
paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((UIIMEHT TOJIE3HOTO
JIEUCTBUSI MEXaHU3MOB, KHHETUYECKAsl U TTOTEHIIUAJIbHAS SHEPIusl), MPU ONMKUCAHUU
MPaBUJIBLHO TPAKTOBAaTh (DU3MYECKUH CMBICT MCIOJB3YEMbIX BEJIWYWH, WX
o0O3HaueHUs W EeAUHUIBI (PU3WYECKUX BEIUYMH, HAXOIUTh (HOpMyIbI,
CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKTepu30BaTh CBOMCTBA Te, (GPU3UUYECKUE SIBJICHUS U MPOLIECCHI, UCTIOJIb3YsI
MpaBUJIa CIOKEHUS CUII (BJIOJIb OJHOM MpsiMOil), 3akoH ['yka, 3akoH [lackains, 3akoH
Apxumena, TpaBUJIO paBHOBECHS phiuara (0JI0Ka), «30JI0TOE MPABHUIIO» MEXAaHUKH,
3aKOH COXpAHEHUS MEXaHWYECKOM DHEPruu, MPU DTOM JIaBaTh CIIOBECHYIO
(GbOpMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATUUECKOE BHIPAXKECHHE;

CTPOUTH MPOCTHIC (PU3MUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB H
SABJICHUM, BBIJEIATH IMPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIE CBOMCTBA
O00BEKTOB, MPOIIECCOB, IBICHUM, MPUMEHATh GUZNUECKUE MOJIEITH AJIsi OOBSICHEHUS
(bu3MYeCcKuX MPOIIECCOB U PEIICHUS YUEeOHBIX 3a/1a4;



OOBSCHATH (PU3NUYECKHE SBJICHHUSI, IPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC B
KOHTEKCT€ CHUTyallii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pelaTh
KauyeCTBEHHBIC 3a/ladyd, B TOM 4YHCIE TpeOyIOIIMe YHUCICHHOTO OIECHUBAHUS
XapaKTEPHbIX 3HAYECHUN (PU3NYECKUX BEIMYUH, IPU 3TOM BBIOMpAThH aJ€KBaTHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CJIEICTBEHHBIE CBS3U U BBICTPAUBATh
JOTUYECKYI0 ILEMOYKY PpACCYKIAECHHM C ONOpOM Ha W3YyYEHHBIC CBOMCTBA
bU3NYeCKuX SBICHUH, (PU3NIECKHe 3aKOHBI, 3aKOHOMEPHOCTH ¥ MOICIIH;

pemaTth pacu€THbie 3a1auu (B 2—3 OeHCTBUS) MO M3y4aeMbIM TeMaM Kypca
bu3uKy, BIOUpas aIeKBaTHYIO (PU3HUECKYIO MOJIENb, C UCTIOIb30BAHUEM 3aKOHOB
1 GopMyII, CBSI3BIBAIOIINX (DU3UUYECKUE BETUYMHBI, 3aIMUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE PEIICHUE 3a/1a4H, BBISBIISATH HEJOCTAIONINE WU U30BITOYHBIC TaHHBIC,
O00OCHOBBIBaTh BBIOOP METO/A pEIICHUS 3a/adyH, WCIOIb30BaTh CIPABOYHBIC
JTAaHHBIE, TIPOBOJUTH MaTeMAaTHYECKHE MpeoOpa3oBaHUS M Pacd€Thl, OIICHUBATH
PEATUCTUYHOCTD TMOJYYEHHOTO 3HAYeHHUS (PU3WYECKON BEIMYUHBI U OMPENEIsATh
pa3sMepHOCTh (U3UUECKONW BEIIMUNHBI, TOTYICHHON MPU PEIICHUH 33/1a4H;

pacrmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PEIIUTh TP TOMOITH (PU3HIECKIX
METOJIOB, W TMpeajaraTb OPUEHTHPOBOYHBIA CHOCOO pEHIeHUs, B OINHWCAHUU
UCCJICIOBAaHMSI  PAClo3HaBaTh  IPOBEPsieMOE  MPEANONIOKEeHHe  (THUIOoTEe3y),
WHTEPIPETUPOBATH TOJIYICHHBINA PE3YJIbTAT;

MIPOBOJIUTH OTBITHI 10 HAOIIOACHUIO (PU3UYECCKUX SBICHUH WM (HU3MICCKUX
cBoMcTB Ten (nuddysus, TEIIOBOE pPACIIMPEHUE Ta30B, SBJICHUE WHEPIIMH,
W3MEHEHHE CKOPOCTH MPU B3aUMOJICUCTBUH TEJl, Tiepeada IaBICHUS KUIKOCTHIO U
ra3om, TMpOSIBJICHUE JEHCTBUA aTMOC(HEpPHOrO MJaBICHUS, MEHUCTBHE MPOCTHIX
MEXaHU3MOB): (HOPMYJIMPOBATh MPEIANOIOKEHHE (THUIIOTE3Y) O BO3MOXKHBIX
pe3ynpTaTax HaOJI0ICHNH, CAMOCTOSTEIHFHO COOMPaTh YCTAHOBKY M3 N30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

MPOBOJUTh TPSMBIE U KOCBEHHBIE W3MEPECHHS (PU3NYECKUX BEIUYUH
(paccrositHue, MPOMEKYTOK BpEMEHH, Macca Teja, 00bEM Tena, Cuiia, TeMIiepaTypa,
IUIOTHOCTh JKUAKOCTH W TBEPIOTO TENa, CUja TPEHHUS CKOJBKCHHS, IaBIICHUE
BO3/yXa, BRITAIKMBAIOIIAS CUJIA, IEHCTBYIOMIAs HA MOTPY>KEHHOE B )KUIKOCTH TEJIO,
KO3 PUIIMEHT MOJe3HOro NEWCTBHSI MPOCTHIX MEXAaHU3MOB) C HCIOJIb30BAaHUEM
aHAJIOTOBBIX M MHU(POBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOP METOAA M3MEPEHHUS,
(buKCUpOBaThH MOKA3aHUs MPUOOPOB, HAXOIUTH 3HAUCHUE U3MEPSIEMON BEJIMUUHBI C
TIOMOIIBIO YCPEAHECHHUS PE3YIbTATOB CEPUU U3MEPEHHI U OIICHUBATH MOTPEITHOCTD
W3MEPEHNM;

MPOBOJIUTH HECIIOKHBIC IKCIIEPUMEHTATBHBIC UCCIICIOBAHUS 3aBUCUMOCTEH
bU3MYeCKUX BEIWYWH (3aBHCHMOCTH MYyTH PAaBHOMEPHO JBIDKYIIETOCS Teina OT
BPEMEHHU JBWKEHUS Tela, CHJIbl TPEHUS CKOJBXKEHUS OT CHJIbBI HOPMAaJbHOTO
JaBJICHUS1, KaueCcTBa 00pabOTKU MOBEPXHOCTEH TeJl U HE3aBUCUMOCTH CHJIbI TPEHUS



OT IUIOIIAAX CONPUKOCHOBEHHMSI TE€J, CHJIbI YIPYTOCTH OT YJIJIMHEHUS NPYKUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT 00bEéMa MOrpYyXEHHOM YacTH Tela U OT IUIOTHOCTH
KHUAKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH Tella, OT TIIyOWHBI, HA KOTOPYIO
MOTPY>KEHO TEJNO, YCIOBUM TIaBaHUs TN, YCIOBUM paBHOBECHs pbldyara u 0JIOKOB):
COBMECTHO ¢ yuutTeneM ¢GOpMYIUpOBaTh 3aJadyy M TUNOTE3y HCCIeIOBaHUS,
CaMOCTOATEJbHO  IUIAHUPOBATh  MCCIEOBAHUE, CaMOCTOSITENIBHO  COOMpPATH
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY C HMCIOJb30BAHMEM HHCTPYKLHH, MPEACTABIATH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3MYECKHX BEJIMYUH B BUJE TaOMUIl U Tpadukos,
OILICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOJBI MO pe3yJIbTaTaM UCCIIEeI0BAHNUS;

coOnoaTh MpaBWJa TEXHUKM O€30MacHOro Tpyna mnpu pabore ¢
71a00paTOPHBIM 000PYI0BAHUEM;

YKa3bIBaTh IPUHIUIBI IEUCTBHUS TPUOOPOB U TEXHUUYECKUX YCTPOIMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOLIAIOIINECS COCYAbl, 0apOMETp, pbluar, MoABUKHBIN
Y HETIOJBMKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTB;

XapaKTEePU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB ¥ TEXHOJOTHYECKHUX MPOLECCOB C OMOPOIl Ha UX ONMHUCAHUS (B TOM YHCIIE:
NOJIIMITHAKY, YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKHN mpecc, CU(OH,
MaHOMETpP, BBICOTOMEp, IOPIIHEBOM HACOC, ApEOMETpP), MCIONb3Yys 3HAHUS O
CBOMCTBaX (DU3MYECKUX SBJICHUM UM HEOOXOAMMBbIC (PU3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX IMPOLECCOB IpHU
peleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

OPUBOJUTH MPUMEPHI (HAXOAUTHh MH(POPMALIMIO O MPUMEPAX) MPAKTUUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEJIHEBHOM >KM3HU ISl o0ecreyeHus
0e30MacHOCTH MPU OOpaIllEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHUS B
OKpYKaroLIEN Cpeie;

OCYUIECTBJISATh OTOOP UCTOUYHUKOB MH(MOpMAIMU (PU3UUECKOTO CONECPHKAHUS B
HNuTepHeTe, €aMOCTOSITENIbHO (QOpMyNHpysl TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOIINXCS 3HAHUM W MYyTEM CPaBHEHHUS PA3JIMYHBIX HMCTOYHUKOB BBIICIATH
uHbOpMaIMIO, KOTOpas  SBJSICTCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJOCTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOJTHEHUH YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
JUTEPATYPy (PU3NYECKOTrO COAEpKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WuTepHer, BnaxeTs npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MIpPeoOpa3oBaHuUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpATKHWE MHUChMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(pOpMaIMU (HU3HUYECKOTO COJAEPKAHMS, B TOM YHUCIE



myOJUYHO JeNaTh KpaTKUE COOONICHHS O Pe3yJIbTaTax MPOEKTOB WIN YYCOHBIX
WCCIICIOBAHUM, NPU 3TOM TPAMOTHO MCIIOJIb30BaTh W3YYCHHBIN TOHSITUWHBIN
amnmapar Kypca (GU3MKH, COMPOBOKIATh BHICTYIUICHHE MTPE3CHTAIINCH;

IpU BBINOJHEHUU Y4YE€OHBIX MPOEKTOB W HCCIEAOBAHHUM paclpeiensTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUM C MOCTABJICHHBIMU 3a/layaMu, CJIEIUThH 3a
BEITIOJITHCHUEM TUTaHA JCHCTBUHN, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIA] B
JEATEIbHOCTh TPYNIBI, BBICTPAWMBATh KOMMYHUKATUBHOE B3aMMOJICHCTBHUE,
YUUTHIBAsE MHEHUE OKPYKAOLIUX.

K koHI11y 00yueHus ¢ 8 knacce npeIMeTHbIE PE3YJIbTAThI HA YTI1yOJI€HHOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTtHble COCTOSHMSI BELIECTBA, KPUCTAUIMYECKUE U
amop(HbIE TeNa, HACBIILIEHHBII W HEHACBIIIEHHBIA Map, CHOCOObl M3MEHEHUS
BHYTPEHHEW OHEPIUM, DJJIEMEHTAPHBIA DJJIEKTPUYECKUM 3apsl, HPOBOJHHKH,
MOJIYIPOBOJHUKH, TUAJIEKTPUKH, HICTOYHUKUA MOCTOSTHHOTO TOKA, SJEKTPUUYECKOE U
MarHUTHOE TIOJIsl, ONTHUYECKash CUCTEMA) U CHUMBOJIMYECKUN A3BIK (PU3MKHU TNpU
pelIeHnN y4eOHbIX U IPAKTUUECKHX 3a/1a4;

YBEPEHHO pa3jinyarh SIBJICHUS (TEIJIOBOE pACIIMPEHHE (CHKaTHE), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAUMBaHUE, KaNWUISPHBIE SIBICHUS,
UCIIapeHue, KOHJAEHCAlUs, IUIABJICHUE, KPHUCTAJUIM3alMsl, KHUIEHHE, CIOCOObI
Teruionepenaun (TerIonpOBOAHOCTh, KOHBEKIUS, U3TyUEHHE), TEIUIOBbIE MOTEPH,
NIEKTpU3alUsl TeJl, B3aHUMOJCHCTBHE 3aps/l0OB, IAEHCTBUS SJIEKTPUYECKOTO TOKA,
KOPOTKOE€ 3aMbIKaHHE, B3aUMOJEHCTBUE MATHUTOB, IEHCTBUE MATHUTHOTO MOJIs HA
IPOBOJIHUK C TOKOM) IO OMKUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3NUECKUX SBJICHUM B OKPYKAIOIIEM
Mupe (B TOM uyucie (U3MYECKUEe SBJICHUS B MPUPOJE: MOBEPXHOCTHBIE U
KaNMWUISIpHbIE SBJICHUS B MPUPOJE, KPUCTALIBI B MpHUpoze, u3nydeHue CosHIa,
3aMep3aHue BOJOEMOB, MOPCKHE OpU3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHETa,
AIIEKTPUYECKUE SIBJICHUS B aTMocdepe, 3JIEKTPUYECTBO >KUBBIX OPraHU3MOB,
MarHuTHOE 1oJjie 3emMid, Apei( MOJII0COB, pOJIb MArHUTHOTO TMOJISA JUISl )KU3HU Ha
3emiie, TOJIIPHOE CHUSHME), TPHU STOM IMEPEBOAUTH MPAKTHUUYECKYIO 3a/Jady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIC CBOMCTBA (MTpU3HAKU) (PU3NUECKUX SIBJICHUIA;

OINHKCHIBAaTh M3Y4YCHHBIC CBOMCTBA TeN W (U3UYECKUE SIBICHUS, UCIOIB3YS
buznyeckre BeMMYUHbI (TEMIIEPATYpa, BHYTPEHHSISI SHEPTHsl, KOJIMYECTBO TETIOTHI,
pabota rasza, yJaeiabHas TEIUIOEMKOCTh BEIECTBA, YAEJbHAS TEIUIOTa IUIABJICHUS,
yaelbHas TEeIJIoTa MapooOpa3oBaHuUs, yJelbHAas TEIUIOTa CropaHusl TOIJIUBA,
KOO (PUIIMEHT TMOJIe3HOT0 JEWCTBHUSI TEIMJIOBOM MAalIMHBI, OTHOCUTEIbHAs
BJIQXHOCTh BO3AYyXa, DJIEKTPUYECKHI 3apsii, CHJa TOKA, 3JIEKTPUUYECKOE



HalpspKeHUE, CONpoTHBIEHUE MpoBoAHUKa, D/IC B 1iemu MOCTOSHHOrO TOKa,
ANEKTPUYECKOE YIEIbHOE CONPOTHUBJICHUE BEIIECTBA, pabOTa U MOIIHOCTh
IEKTPUYECKOTO TOKA), MPU OMMCAHUH TIPABMIIBHO TPAKTOBATH (PHU3UUECKHUI CMBICIT
HCIIOJIB3YEeMBIX BEJIWYMH, MX O0O3HAUCHUS W CAUHUIIBI (PU3HMYECKUX BEIUYHH,
HaxOoJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C JAPYTUMU
BEITMYMHAMH, CTPOUTH TpadUKN U3YICHHBIX 3aBUCUMOCTEH (DU3MIECKUX BEITMUNH;

XapaKTEPU30BaTh CBOMCTBA TEJ, PU3NUECKUE SIBICHUS U MPOIECCHI, HCTIOIB3YS
OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHO-KMHETUUYECKOW TEOPUU CTPOCHHUS BEIIECTBA,
ypaBHEHHE TEIJIOBOTO 0ajaHca, 3aKOH COXpaHEHHUsI JIEKTPUIECKOTO 3apsi/ia, 3aKOH
KysioHa, NpUHIUIT CyNIEPIIO3UIIUM dJICKTPUUYECKUX MOJIeH, 3akoH Oma ISl ydacTKa
uenu, npasuia Kupxroda, 3akon Oma nis nonHo uenw, 3akoH /[xoyns-Jlenia,
3aKOH COXpaHEHHUs PHEPruH, MPU ATOM pa3IudaTh CIOBECHYIO (DOPMYITUPOBKY
3aKOHa M €ro MaTeMaTU4eCKOE BBIPAXKEHUE;

CTPOUTH TPOCThIC (HU3NUYECKUE MOJICTH pPealIbHBIX OOBEKTOB, MPOIIECCOB U
SBJICHUM, BBIJEIATH IPU OSTOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBOICTBA
00BEKTOB, MPOIECCOB, ABICHUMN, MPUMEHATH (PU3NMUECKHE MOJICTU JIJIsi OOBSICHEHUS
(U3MYECKUX MPOILIECCOB U PEIICHUS YUYEOHBIX 3a/1aY;

OOBSICHATH (PU3HUECKUE SBICHUS, MPOIECCH U CBOMCTBA TEJI, B TOM YHUCJIC U B
KOHTEKCTE CHUTyalluid TMPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W peuiarh
KaueCTBEHHbIC 3aJlayd, B TOM 4YHUCJE TPEOYIOIIUEe YHUCIEHHOIO OIICHUBAHUS
XapaKTePHBIX 3HAYCHUN (PU3MYECKUX BEJIMYMH, TP 3TOM BBIOUpATH aJEKBATHYIO
(U3UYECKYIO MOJICIb, BBISBIISITh MPUYMHHO-CIICICTBEHHBIC CBS3U M BBICTPAMBATh
JIOTUYECKYI0 IMIEMOYKY pacCyKJICHUM C OIOPOM Ha U3YyYEHHBbIE CBOMCTBA
bu3nYecKuX SBICHUM, (HU3NUSCKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJISIIH;

YBEPEHHO pelllaTh pacu€THbIC 3ajJauu (C Omopoil Ha 2—3 ypaBHEHMS) IO
M3yyaeMbIM TeMaM Kypca (pu3MKu, BbIOMpasi aeKBaTHYI0 (PU3UYECKYIO MOJIEIb, C
WCIIOJIb30BAaHUEM 3aKOHOB M (HOPMYJ, CBSA3BIBAIONIUX (U3MUECKHE BEIMYMHBI,
3alUChIBaTh KPAaTKOE YCJIOBHME M Pa3BEPHYTOE PEIICHUE 3a/Jaud, BBISBISATH
HEJIOCTAIOIINE UM U30BITOYHBIC JaHHbIE, 00OCHOBBIBATH BHIOOP METOJIa PEIICHUS
3a/1aud, WCIMOJBb30BaTh CIPABOYHBIE JaHHbBIC, NPUMEHATh METO/Abl aHaIu3a
pa3MepHOCTEH, MCIO0JIb30BaTh rpaduueckue METOAbl PEIICHUs 3aja4, MTPOBOJIUTH
MaTeMaTHYCCKHEe IIpeoOpa3oBaHUsl W Pacy€Thl, OICHUBATh PEATUCTUYHOCTD
MOJIYYCHHOTO 3HA4YeHUs (DU3UYECKON BEIMYMHBI W OMPENETSATh Pa3MEPHOCTh
(bU3UYECKON BEIMYHUHBI, TOTYUYSHHOU MPU PEIICHUH 3a1a4H;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIC MOKHO PEITUTh IIPU MOMOIITY (PHU3UIECKUX
METO/IOB, W TMpeJyiaraTb OPUEHTUPOBOYHBIN CIMOCOO pEIIeHHsl, B OMHCAHUHU
UCCIICIOBAHUSI  paclo3HaBaTh  IPOBEPSIEMOE  MPEAINOJIOKEHHUE  (TUIIOTE3Y),
MHTEPIIPETUPOBATH MMOTYUYECHHBIN pe3yJIbTar;



IPOBOAUTDH OMBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN MM (PU3UUECKUX
CBOMCTB Ten (KamWUISPHBIC SIBJICHHS, 3aBUCUMOCTb TaBJICHHUS BO3AyXa OT €ro
o0béMa W TemmepaTyphl, CKOPOCTH IpolLiecca OCThIBaHMUSA (HArpeBaHus) MpH
U3IYyYEHUH OT I[BETa M3JIydarolled (MOIJIOMIAoIIEei) MOBEPXHOCTH, CKOPOCTh
UCHApEHUsi BOJbl OT TEMIIEpATyphbl >KUAKOCTH M IUIOWAAM €€ IMOBEPXHOCTH,
AIIEKTpU3ALUS TeNl M B3aUMOJCHCTBHE AIIEKTPUUECKUX 3apsiiOB, B3aUMOJEHUCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YaJIH3aI[isl MArHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB,
JEHCTBUSL MarHUTHOT'O I0JI Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA 3JIEKTPOABUIATENS MOCTOSIHHOIO TOKA): (JOPMYJIUPOBATH MPOBEPSEMOE
OpeanoyiokeHue  (TUIoTe3y) O  BO3MOXKHBIX — pe3yjbTaTaXx  HaOJIO/IEHUH,
CaMOCTOATENILHO COOMPATh YCTAHOBKY W3 HM30BITOYHOIO Habopa 00OpymOBaHWS,
OTKCHIBATh XOJI OTBITa U (DOPMYITHPOBATH BHIBOJIBL;

OPOBOAUTH TPSIMbIE M KOCBEHHBbIE H3MEpPEHUs (PU3MUYECKUX BEIUYHUH
(TemmepaTypa, OTHOCHUTEJIbHAsl BIAXKHOCTh BO3/yXa, CWJIa TOKA, HaIpsDKEHUE,
ylIenabHas TeIIOEMKOCTh BEIIEeCTBA, COMPOTHBICHHWE TPOBOJHUKA, paboTa u
MOIIIHOCTh 3JEKTPUYECKOTO TOKA) C HCIOIH30BAHUEM AHAIOTOBBIX U IHU(PPOBBIX
puOOpPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpEHUs, (PUKCHPOBATH IMOKa3aHUS
npuOOpOB, HAXOAUTH 3HAUYECHUE U3MEPSEMOUN BEJIMYUHBI C MTOMOIIBIO YCPEIHEHUS
pe3yabTaTOB CEPUN U3MEPEHUIN U OLIEHUBATh MOTPEITHOCTh U3MEPEHMIA;

POBONUTH IKCIIEPUMEHTAJIbHBIC MCCIIECOBAHMS 3aBUCUMOCTEH (PU3NUIECKUX
BEJIMYMH (3aBUCMMOCTH JIaBJICHHUS BO3AyXa OT €ro o0bEMa W HarpeBaHUs WU
OXJIAKICHMSI, UCCIIeIOBAaHUE SIBJICHUS TEII000MEHa IPU CMENIMBaHUM XOJIOJHOM U
ropsiueii BoJibl, 3aBUCUMOCTb COIPOTUBIICHUS TPOBOAHUKA OT €T0 JJIMHBI, TUIOIIA I
MOTIEPEYHOI0 CEYEHMsSI M yJIeJIbHOTO CONPOTUBIICHMSI BEIIECTBA POBOIHUKA, CUJIbI
TOKa, TPOTEKAIONIer0 uepe3 MPOBOJAHMK, OT HAmNpsHKEHUS Ha TPOBOJIHUKE,
UCCJIEIOBAaHHUE TIOCTIEIOBATEIBHOTO U TAPaIEIbHOTO COSAMHEHUI MPOBOIHUKOB):
COBMECTHO € yuuTeneM (GOpMylIHMpOBaTh 3aqadyy M THUIOTE3y HCCIEeI0BaHU,
CaMOCTOSITENIbHO  IUJIAHUPOBAaTh  HUCCIIEJOBaHHE, CaMOCTOSATEIbHO COOMpaTh
OKCMIEPUMEHTATIBHYI0 YCTAHOBKY C MCIOJIb30BAaHUEM HHCTPYKIIUH, MPEACTABISATH
MOJTyYEHHBIC 3aBUCHUMOCTH (PU3MYECKMX BEJIMYMH B BUAC TaONUIl U TpaduKOB,
OLICHWBATh MOTPEIIHOCTH, JACJIaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHMS,

coOMI0aTh MpaBmiia Oe30macHOro Tpylaa mpu padboTe ¢ 1abopaToOpHBIM
000pyI0OBaHUEM;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX MTPUOOPOB, TEXHUIECKUX
YCTPOMCTB U TEXHOJIOTMYECKHX MPOLIECCOB € ONOPOM HA UX ONUCAHUS (B TOM YHUCIIE:
CHCTEMa OTOIUICHHUS IOMOB, THTPOMETP, TapoBasi TypOrHa, aMIIepMeETp, BOJBTMETP,
CUETYMK  JJIEKTPUYECKOM  DHEPrHH,  3BJIEKTPOOCBETHTEIbHBIE  MPUOOPHI,
HarpeBaTeNbHbIE ANEKTPOIPUOOPHI (IPUMEPHI ), TPEIOXPAHUTEIH U UX TPUMEHEHUE
B OBITY M TEXHUKE, NPUMEHEHUE IOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,



AIIEKTPOJBUraTENb IOCTOSIHHOTO TOKA), WCIOJb3ysl 3HAaHUA O CBOMCTBax
busznyecKux sIBICHUN, HEOOXOANMbIE (PU3NIECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOUCTBA U U3MEPHUTEIbHBIE TPUOOPHI
0O CXEMaM M CXEMaTUYHBIM pPHUCYHKaM (KUAKOCTHBIM TEPMOMETp, TEPMOC,
IICUXPOMETP, TUIPOMETP, JBUraTeilb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOIL,
peocTar), COCTaBIATH CXEMbl SJEKTPUUYECKHUX LENEeW C IMOCIEeI0BATEIbHBIM U
napajuleTbHBIM COCTUHEHHEM JJIEMEHTOB, pa3jinyas YCJIOBHbIE OO0O3HAYCHUS
JIEMEHTOB JIEKTPUUYECKUX LIETIEH, UCIIOIb30BATh CXEMBbl U CXEMAaTUYHbIE PUCYHKH
U3YYEHHBIX  TEXHUYECKHX  YCTPOMCTB,  M3MEPUTEIbHBIX  NPUOOPOB U
TEXHOJIOTMUYECKHUX MPOIIECCOB MIPU PEIICHUN YUYEOHO-TIPAKTUUECKUX 3aa4;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KWU3HHU AJI1 OOECreYeHUs
0e30MacHOCTH NpU OOpallleHuu ¢ NpubopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeJIE;

OCYUIECTBJIATH MOUCK MH(pOpManuu Gpuanyeckoro cojepxanus B MutepHere,
CaMOCTOATENBHO (POPMYJIHPYSI TOUCKOBBIH 3aIIpOC, HA OCHOBE UMEIOIINXCS 3HAHUI
U CPaBHEHMs JIOTIOJHUTENbHBIX HMCTOYHUKOB BBLACNATH WH(OPMALNIO, KOTOpas
SIBJISIETCS IPOTUBOPEUUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh NP BBINOTHEHUH YYEOHBIX 33JaHUN HAyYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUsA, CIIPABOUYHbIE MAaTE€pHalbl, PECYPChl CETU
WnTepHer, BnaneTe NpuéMaMHU KOHCIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHBIE NHUCHBMEHHBbIE M KpaTKHWE YCTHBIE COOOILEHUS,
0000111as nH(OPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3HUYECKOr0 COIEpkKaHUs, B
TOM  4uciae  MOyOJNMYHO  MPEACTaBIATh  pPe3yJbTaTbl  MPOEKTHOW  WIH
UCCJIEI0BATENBCKON AEATEIBHOCTH, ITPU 3TOM I'PAMOTHO MCHOJIb30BATh H3yYEHHBIN
MOHSATUIHBIN ammapat Kypca (pu3uKu, COMpOBOKAATh BRICTYIIJICHUE TIPE3CHTAIUEH;

IIPU BBITIOJIHEHUH Y4E€OHBIX MPOEKTOB M MCCIIEJOBAHUN (PU3MUYECKUX MPOLECCOB
pacnpenenarb OOS3aHHOCTH B TIpPYIIE B COOTBETCTBUU C IOCTaBIECHHBIMU
3aJlayaMu, CJEIUTh 32 BBIIIOJIHEHHEM IUIaHA JEUCTBUI U KOPPEKTUPOBATH €ro,
a/IeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIAJ B 1€ATEIBHOCTD TPYIIIbI, BEICTPAUBATh
KOMMYHUKATUBHOE  B3aWMOJEHCTBHE, NPOSABISISL TOTOBHOCTh  pa3pellarh
KOH(DIJIUKTBHI.

K koniry oOydenust ¢ 9 knacce npeIMeTHBIC pe3yJIbTaThl HA YTIIyOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:
UCTIONIb30BaTh MOHATHS (CHCTEMa OTCUETa, OTHOCUTEIFHOCTh MEXaHUIECKOTO
JIBUKCHHSI, HEBECOMOCTh U TEPETPY3KH, IEHTP TSDKECTH, MEXaHUYECKHE BOJIHBI,
3BYK, WH(Pa3ByK M YJIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJIHBI, PEHTTEHOBCKOE



U3JIy4YEHHE, [IKaJIa 3JEKTPOMAarHUTHBIX BOJIH, HCTOYHUKH CBETA, OJM30PYKOCTh U
JAIbHO30PKOCTh, CIIEKTPhI MCIyCKAaHUSl M IMOTJOIIeHus, anb(pa-, Oeta- U ramma-
U3ITyYEHHUsI, U30TOIbI, SIAEpPHAas U TEPMOSAEPHAS YHEPreTUKAa) U CHUMBOJUYECKUN
A3bIK (PU3UKU IPU PELLICHUH YUEOHBIX U IMPAKTUYECKUX 3a/1a4;

YBEPEHHO  pa3nuyaTh  SBJICHUS  (paBHOMEpPHOE U  HEPaBHOMEPHOE
NPSIMOJIMHEWHOE JBUKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE,
CBOOOJHOE MAaJ€HHUE TE€J, [BM)KECHHE [0 OKPYKHOCTH, B3aHMMOJIEWCTBHE Tel,
paBHOBECHE MAaTEpUaIbHOW TOYKH, PEAKTUBHOE JBUKEHHE, HEBECOMOCTbD,
KoieOaTeNbHOE  JIBUJKEHUE (FapMOHMYECKHME, 3aTyXalollUe, BbIHYKICHHbIC
Koyie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHME (PacHpOCTpaHEHUE M OTpaKEHUE
3ByKa, MHTEephepeHIus U Tudpakiys BOJH), NPSIMOJIMHENHHOE paclpoCTpaHEHUE,
OTpaXEHUE M TMPEJIOMJICHUE CBETa, IMOJHOE BHYTPEHHEE OTpaKEHUE CBETA,
pasnoxkeHue O€eJoro cBeTa B CHEKTP U CIOXEHHE CHEKTPaJIbHBIX I[BETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOro  CIEKTpa
U3IIy4EeHHs) TI0 ONHUCAHHUIO HX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh NPOSIBICHUE U3YUYECHHBIX (PU3NYECKUX SIBJIEHUHN B OKPYKaIOLIEM
mupe (B TOM uucie (pU3MUECKHE SBJIEHUS B MPHUPOJE: MPUIMBBI U OTJIMBBHI,
nBrkeHrne IuiaHeT COJHEYHOM CHCTEMBI, PEAaKTHMBHOE JIBUKEHUE IKUBBIX
OpraHU3MOB, BOCHPHSITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHE, CEHCMHYECKHE
BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JeiCTBUE BUIAMMOIO, YJIbTPadUOJIIETOBOTO M PEHTTEHOBCKOTO  M3IY4YECHHH,
€CTECTBEHHbII paJMOaKTUBHBIA (OH, KOCMHYECKHE Jy4Yd, pPagUOaKTHUBHOE
U3JIy4€HHE NPHUPOJHBIX MHUHEPAIOB JEWCTBUE DPAJMOAKTHBHBIX H3JIy4CHUH Ha
OpraHu3M YEJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 33/ady B YUYEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

OINKCHIBaTh U3y4YEHHBIE CBOMCTBA Ted U (PU3UUECKHUE SIBICHUS, UCIOJIb3YS
¢usznyeckue BeNWYMHBI (CPeAHAsT W MTHOBEHHass CKOPOCTh Teja IMpH
HEPaBHOMEPHOM JIBHJKEHHMH, YCKOpPEHHUE, MepeMEelIeHHuEe MPU PaBHOYCKOPEHHOM
OPSMOJIMHEMHOM  JIBIDKEHHM,  yIjoBasi  CKOPOCTb,  LIEGHTPOCTPEMHTEIbHOE
YCKOPEHHE, CHJIa TPEHUSI, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOIHOIO
NaJIeHUs], BEC TeJla, LEHTP TSHKECTU TBEPAOrO TENA, UMITYJIbC TEIA, UMITYJIbC CHIIBI,
MOMEHT CHJIbl, MEXaHHUYeCKasi paboTa U MOIIHOCTh, OTEHIMAIbHASI SHEPT U Tela,
MOJHSITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMATIbHAS SHEPTUS CKATON MPYKUHBI,
KUHETUYECKasi DHEPIus, IOJIHAs MEXaHWYeCcKas HHEprus, MepuoJ M YacToTa
KoJIe0aHul, MeproJ MaTEMAaTUYECKOTO U MPYKUHHOTO MasTHUKOB, JJIUHA BOJIHBI,
IPOMKOCTh 3BYKa W BBICOTa TOHA, CKOPOCTh CBETa, IOKA3aTeNlb MPEIOMIICHUS
Cpelbl), IPU OMMCAHUH MIPABUIIBHO TPAKTOBATH (PU3UUYECKUIN CMBICI UCIIOJIb3YEMBIX
BEJIMYMH, UX 0003HAYECHUS U €AUHULIBI (PU3NYECKUX BEJIMYMH, HAXOAUTh (POPMYIIHI,



CBSI3BIBAIOIIME TAHHYIO (PU3UYECKYIO BETMYHUHY C APYTUMHU BEIUYUHAMHU, CTPOUTH
rpaduky U3y4yeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYHH,

XapaKTepu30BaTh CBOMCTBA Tell, (PU3HUECKUE SIBJICHUS U IPOLIECCHI, UCTIONb3YS
3aKOH COXpaHCHHWs] OJHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TMPUHITUI
CYIIEPTIO3HIINU CHJI, IPUHITUI OTHOCUTENbHOCTH | anmies, 3akoHbl HproTOHA, 3aK0H
COXpaHEHHUsl UMITYJIbCa, TEOPEMY O KHMHETHUECKOW SHepruu, 3akoH ['yka, 3akoH
bepHymin, 3aKOHBI OTpaKeHUSI M MPETOMIICHHUSI CBETa, (OPMYTy TOHKOW JIMH3HI,
IUTAHETAPHYI0O MOJENh aTOMa, HYKJIOHHYIO MOJENbh aTOMHOIO Spa, 3aKOHBI
COXpaHEHHs 3apsIOBOTO W MAaCCOBOTO YHCEI MPH SISPHBIX PEAKIUSIX, MPU ITOM
pa3anyaTth CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €70 MAaTEMAaTUYECKOE BhIPAKEHUE;

CTPOUTHh (PU3UYECKHE MOJEIH PEaTbHBIX OOBEKTOB, MPOILIECCOB M SBICHUH,
BBIICTISITh TIPU STOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUN, NPUMEHATh (QUINUYECKUE MOJEIH I OOBICHEHUS
(u3NYECKUX MPOLIECCOB U pEIICHUs yUeOHBIX 3aa4;

OOBSCHATH (PU3NYECKHUE SIBICHUS, TPOIECCHl M CBOWCTBA TEJN, B TOM YHCIIE B
KOHTEKCTE CHUTyalldidi MPaKTUKO-OPHEHTUPOBAHHOTO XapakTepa, U pelaTh
KauyeCTBEHHBIC 3a/ladyd, B TOM 4HCIE TpeOyIOMMe YHUCICHHOTO OIECHUBAHUS
XapaKTEepHbIX 3HAYCHUM (PU3NYECKUX BEJIWYUH, MPU 3TOM BBIOMPATH a/IEKBAaTHYIO
(GU3NYECKYI0 MOJEIb, BBISBISATH MPUUMHHO-CIICICTBEHHBIEC CBSI3U M BBICTPAUBATh
JIOTUYECKYIO0 LEMOYKY pACCYKAEHUM M3 2—3 IIaroB ¢ OMOpPOM Ha M3yYCHHBIE
CBOICTBA (PU3MUECKUX SBICHUM, (PU3MUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pelaTh pacyETHBIE 3aJjaud 110 U3y4aeMbIM TeMaM Kypca (U3HKH,
BBIOMpAst aIEKBATHYIO (PU3UYECKYIO MOJIEIh, C UCIIOJIH30BAHNEM 3aKOHOB U (popMy,
CBSI3BIBAIOIIMX (PU3MYECKUE BEJIMYMHBI, 3alMChIBaTh KpPAaTKOE YCJIOBHE W
pa3BEPHYTOE PEIICHUE 3a/1a4H, BBISBIISATH HEJOCTAIOIINE UITH N30BITOYHBIC TAaHHBIE,
00OCHOBBIBaTh BBIOOP METO/AA pEIICHUs 3a/Jadyd, HCIOJIh30BaTh CIPABOYHBIC
JaHHbIE, TPUMEHITh METOJIbl aHAIN3a Pa3MEPHOCTEH, UCTIOIB30BaTh rpaduuecKue
METO/IbI PeIlIeHus 3a7a4, MPOBOJUTH MaTEMaTHYECKUE MPEOOPa30BaHUsI U PACUETHI,
OLICHWBATh PEAMCTUYHOCTh TOJYUYEHHOTO 3HAYCHUS (PU3UYECKOW BEITUYUHBI U
OTIPENETSATh Pa3MEPHOCTh (PU3MYECKOW BEIWYMHBI, MOJYYCHHOW MpPH pPEIICHUH
3a/a4H;

pacro3HaBaTh IpoOJIEMbl, KOTOPbIE MOKHO PELIUTh IPU MOMOIIN (PU3NYECKUX
METOJIOB, W TMpeajiaraTb OPUEHTHPOBOYHBIA CHOCOO peUIeHHs, B OIMNUCAHUU
UCCIICIOBAaHMSI  PACIO3HABAaTh  TPOBEPSIEMOE  MPEANOJOKEHHEe  (THIOTE3Y),
OLICHWBATh MPABUIILHOCTH MOPSIIKA TPOBEICHUS UCCIICIOBAHMUS, HHTEPIIPETUPOBATh
MOJTyYEHHBIN Pe3yJIbTarT;

IPOBOAUTD OMBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UM (PU3UIECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HploTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aKOHA COXpaHEHHS HMITYJIbCa, JCHCTBHE 3aKOHa bepHyM W BO3HUKHOBEHHE



NOIBEMHOM CHJIBI KpbUIA, 3aBUCHMOCTH IMEpHOJa KOJeOaHWN MPYKUHHOTO
MasiTHUKA OT MacChl Tpy3a U )KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTh OT aMIUIUTYAbI
MaJIbIX KoJieOaHUH, IPSIMOJIMHEHHOE PacIpOCTPaHEHUE CBETA, Pa3JIOKEHUE OEIOT0
CBETa B CIIEKTpP, U3yUEHHUE CBOICTB M300pa)kKeHMs B IUIOCKOM 3€pKajie U CBOICTB
U300pakeHusl IpeaMeTa B coOMparoule JiMH3e, HaONIOJICHHWE CIUIOIIHBIX U
JUHEHYaTBIX CIIEKTPOB U3ITyYeHUs): dbopMynupoBath IPOBEPSIEMOE
NpEeAnosjokeHne (rumoredy) O  BO3MOXHBIX — pe3ysibTaTax  HaOJIOIECHUM,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyaoBaHMUS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

IPOBOAUTH NPU HEOOXOAMMOCTH CEpPHUIO0 MPSMBIX H3MEPEHHM, onpeaenss
CpeIHee 3HaYCHUE U3MEPSEMON BETMUUHBI M OTIPEACIISAs MOTPEUTHOCT PE3yIbTaTOB
NPSMBIX U3MEPEHUI, 000CHOBBIBaTH BEIOOP crtoco0a U3MEpEeHHs (M3MEPUTEIBHOTO
npubopa);

IPOBOJANUTH KOCBEHHbBIE U3MEPEHUS (PU3NUECKUX BEIUYUH (CPEIHSS CKOPOCTh
U YCKOpEHHE Tella TpU PaBHOYCKOPEHHOM JABI)KEHUH, YCKOpPEHHE CBOOOIHOTO
NaJCHUS, )KECTKOCTD MPY>KUHBI, KOYPPUITUCHT TPEHUS CKOJIbKEHUS, MEXaHUYECKast
paboTa MW MOIIHOCTb, YacTOTa M NEPHOJ KOJeOaHUl MaTEeMaTUYECKOro U
OPYXKUHHOTO MAasTHUKOB, (DOKyCHOE paccTOsiHuE coOuparomei JuH3bl U e
ONTUYECKass CHJIa, PaJUOAKTUBHBbIA (DOH) C MCHOJIB30BAHUEM AHAJOTOBBIX H
nM(ppoBBIX TPUOOPOB: OOOCHOBBIBATH BBIOOP METOAA HM3MEPEHMS, MIIAHUPOBATH
U3MEpPEHHs, CaMOCTOSTEIbHO COOMpaTh JKCIEPUMEHTAJIbHYIO  YCTaHOBKY,
BBIUMCIIATh 3HAYEHUE BEJIMYMHBI U aHAJIM3UPOBATH IOJYYEHHBIE PE3yJbTaThl,
OLIEHUBAs MOTPEIIHOCTh PE3YJIbTaTOB KOCBEHHBIX U3MEPEHUH;

IPOBOANUTH HKCIIEPUMEHTAJIbHbIE UCCIIEOBAHUS 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYMH (3aBHCHUMOCTH IIyTH OT BPEMEHH NPHU PAaBHOYCKOPEHHOM JBIKEHHH O€3
HA4YaJlbHOM CKOPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHHUS CKOJBXKEHHUS OT CHIIBI
HOPMaJbHOTO JaBJICHUS, MEpuojJia KoJieOaHU MaTeMaTH4YeCKOro MasiTHHUKa OT
JUIMHBI HWUTH, OIpEAeJICHUEe YCKOPEHHsS CBOOOIHOrO NaJACHUS, HCCIEIOBaHHE
W3MEHEHHUS BEJIMYMHBI U HAIPaBJICHUS WHAYKIIMOHHOTO TOKa, 3aBHCHMOCTH YTJia
OTpaKEeHUs CBETA OT yIJia MaJCHHS, YTJIa IPETOMIICHHUS OT yTiia MaJeHus] CBETOBOTO
Jdyd4a, UCCIEIOBAaHUE TPEKOB: U3MEPEHHUE YHEPTUU YACTHUIIHI IO TOPMO3HOMY MyTH
(mo ¢ororpadusim)): COBMECTHO ¢ yuuteneM (HOpMyIUpOBaTh 3aady U TUTIOTE3Y
UCCJIEIOBaHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIbHO
coOupaTh  IKCIEPUMEHTATBHYIO  YCTAHOBKY, TMpPEACTaBIATh  IOJYYCHHBIC
3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH B BHJE TaOiull M TpauKOB, OLIEHHWBATH
MOTPEIIHOCTH, JeNIaTh BHIBOBI MO PE3yJIbTaTaM HCCIEAOBAHNUS;

coOmoaaTe mpaBuia 0Oe30macHOro Tpyaa mpu paboTe ¢ J1abOpaToOpHBIM
000pyIOBaHUEM;



XapaKTepu30BaTh MPUHLIUIIBI JEHCTBUS U3yUYEHHBIX TPUOOPOB, TEXHUUECKIX
YCTPOMCTB ¥ TEXHOJOTHYECKHUX POLIECCOB C ONIOPOM HA X ONMHUCAaHUS (B TOM YHCIIE:
CIUAOMETP, TaTYUKHU MTOJIOKEHUS, PACCTOSHUS U YCKOPEHUS, PAKETA, 3X0JIOT, OUKH,
nepuckorn, (oToannapar, MHUKpPOCKOIN, TEJIECKON, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuiibcoHa), MCNONb3ys 3HaHUSA O CBOWCTBaX
dbusznyeckux  SABIEHUH W HEoOXonuMble  (U3MUECKHE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTWYECKUX IPOLECCOB IIpHU
pelIeHnn Y4eOHO-NPAKTUYECKUX 3a]ad, ONTUYECKHE CXEMbl ISl MOCTPOCHMUS
1300pakeHU B IJIOCKOM 3€pKajie U coOMparomien J1H3E;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KWU3HHU AJI1 OOECreYeHUs
0e30MacHOCTH NpU OOpallleHuu ¢ NpubopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeJIE;

OCYUIECTBJIATH MOUCK MH(pOpManuu Gpuanyeckoro cojepxanus B MutepHere,
CaMOCTOATENBHO (HOPMYIUPYS MOMCKOBBIN 3aMpOC, HAXOJUTh MYTH ONpPEACIICHUS
JIOCTOBEPHOCTH TOJIyY€HHON HMH(OpMalMM Ha OCHOBE HMMEIOIIMXCS 3HAHUN U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh NP BBINOTHEHUH YYEOHBIX 33JaHUN HAyYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUsA, CIIPABOUYHbIE MAaTE€pHalbl, PECYPChl CETU
WuTepHer, BianeTh NpU€MaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
MH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHHMKOB (PU3UYECKOrO COJAEpkKaHUSs, IMyOJIHYHO
MPEACTABIIATh PE3YJIbTaThl MPOEKTHOM MM UCCIIEI0BATEIBCKON AEATENBHOCTU MIPU
OTOM TPAMOTHO HCIIOJb30BaTh H3YyYECHHBIM MOHATUMHBIM aIlapar H3y4aemMoro
pa3nena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHWE IMpe3eHTalue ¢ y4éToM
0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrpouabnbsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
11 du3nka — HayKa 0 PUPOJIE 2
1.2 OU3NYECKUE BETUYNHBI 4
1.3 EctecTBeHHO-Hay4YHBIN METO]] TO3HAHUS 2
Wroro mo paszneny 8
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHUH BellecTBA
2.1 CrpoeHue BemiecTsa 2 1
JIBI>KEHHE U B3aUMOJICHCTBUE YaCTHIL
2.2 4 2
BEIIECTBA
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 1
Uroro no pazaeny 7

Paznen 3. /IBu:keHne U B3auMo/ieiicTBue Te

3.1 MexaHUUECKOE OBUKEHUE 10
3.2 Wueprus, Macca, TUIOTHOCTD 9
3.3 Cuna. Bune! cun 15

Hroro mo pazneny 34

Pasnen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B



Masnenue. llepenaya naBieHuss TBEPABIMU

41 TEJIaMU, XUJKOCTSIMH U Ta3aMu
4.2 JlaBrieHHE )KUIKOCTH

4.3 ATtMochepHoe 1aBiIeHHE

44 JlelicTBue ®UIKOCTH U Ta3a HA

IIOTPYKEHHOE B HUX TEJIO
Hroro no paszneny

Pa3nea 5. PaGora n MoHOCTDH. JHEprus

51 PabGora 1 MomHOCTH
5.2 [IpocTeie MexaHU3MBI
5.3 MexaHuueckasi SHeprus

Hroro no pazneny

Pa3nea 6. [loBTopuTe1bHO-0000 IIAI0IIM A MOYJIb

6.1 [ToBTOpUTENBHO-00001IAIOINI MOTYITB

Hroro no pazneny

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

12

28

19

102

23



8 KVIACC

Ne ni/n

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

Paznen 1. TensioBuIe ABJIeHUSA

11

1.2

CrtpoeHnue u CBOICTBA BEIIECTBA

Temnosbie IMpoueCChl

Hroro no pazneny

Pa3znen 2. DiiekTpuyeckrue 1 MAarHUTHBIE SIBJIEHUS

2.1

2.2
2.3
24

DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella
U UX B3aUMOJICUCTBHUS

ITOCTOSIHHBIN 2IEKTPUUECKUNA TOK
MarsuTHsI€ SBICHUA

DNeKTpOMarHuTHasE UHIYKITUS

Hroro no pasneny

Pa3nea 3. IloBTopuTe/1bHO-00001IaI0IIM i MOYJIb

3.1

[ToBTOpUTENBEHO-00001IAIONINI MOTYTB

Hroro no pazneny

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanyecTBo 4acos

KonTpoabHbie

Bcero
padoTshI

33 1
39

31
11

58

102 5

JJIeKTPOHHbIE
(undposbie)
IIpakTuyeckue
oOpa3oBaTe/ibHbIE
padoThI
pecypcsbl
6.5
1
10
4
1

22.5



9 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Pasznea 1. Mexanuuyeckue siBJeHUSA
MexaHn4uecKoe IBHKEHUE H CITIOCOOBI €ro
11 30 1 4
OTIMICAHHUS
1.2 Bzaumopeiictsue el 18
1.3 3aKOHBI COXPAHEHUS 15 1 2
Utoro no pazneny 63
Paznen 2. Mexanuveckne KoJie0aHusl U BOJHBI
2.1 Mexannueckne KoineOaHus 8 3.5
2.2 MexaHnueckue BOJIHBL. 3BYK 10 3

Wroro mo paszneny 18

Pasznen 3. 3H€KTp0MaFHI/ITHOC moJIe M1 3JICKTPOMArHMTHBIC BOJIHBI

31 DIIeKTPOMArHUTHOE MOJIE U 6

AIIEKTPOMArHUTHBIE BOJIHBI
Hroro no paszneny 6

Pa3nea 4. CBeToBble siBJIEHUS
4.1 3aKOHBI PaCIPOCTPAHEHHUs CBETA
4.2 JIuH3b! U onTUYECKUE TPUOOPHI

4.3 Paznoxxenue 6enoro cBeTa B CEKTP



Wroro mo pazueny 16

Paznen 5. KBanroBble siBJIeHUSA

5.1 Hcnyckanue u MoryioneHue cBeTa aToMOM 4 1
5.2 CtpoeHune aTOMHOTO sipa
5.3 SnepHble peakuu 7 1

Hroro no pazaeny 16

Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOYJIb

MexaHuuecKue SIBICHUS (HOBTOpI/ITeJ'IBHO'

6.1 . 6 3
0000IATOITIIT MOTYITH)

6.2 TerutoBbie siBIICHUS (TTOBTOPUTEIBHO- 3
00001IaI0ITNIT MOTYITh)

6.3 DNEKTPOMArHUTHBIC SIBJICHUS 3 1
(TOBTOPUTETHHO-0000TAONITUN MOTYITh)

6.4 CBetoBbIe sBIIeHUs (TOBTOPUTEIHHO- 1 1
00001IarOIINIT MOTYJIb)

6.5 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 4

Hroro no pazneny 17

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 3 24.5






HOYPOYHOE INIVIAHUPOBAHUE
7 KIIACC

Ne ni/n

Tema ypoka

®dusuka — HayKa o npupoje. AsneHus
MIPUPOBI

®usnuecKue ABICHUS

dusnyecKkue BeMYruHbl. Pa3MepHOCTD.
®uznueckue npudopsl. Ilorpemnoctu nmpu
MPSAMBIX U3MEPEHUSIX

VYpoxk-uccienosanue "M3mepenre TMHEHHBIX
pa3MepoB TeJ U MPOMEXKYTKOB BpeMeHH"

JlaGopatopHas pabota "HU3mepenue o6béma
JKUJKOCTU U TBEpAOTO Tena"

JlaGopaTtopHast pabora "Onpeznenenue
pa3mepoB MajbIxX Tea. Metoj psiioB”

MeTtoapl HAay4YHOI'O ITIO3HAHUS. Omnucanue
(1)I/I3I/IIIGCKI/IX SIBIICHUI C MOMOIIIBIO MOAEIEH

VYpok-uccnenosanue "[IpoBepka runoTess:
JAJIBHOCTH MOJIETA MIapUKa, MyIEHHOTO
TOPU30HTANIBHO, TEM OO0JIbIIE, YeM OoJIbIIe
BbICOTA ITycKa"

Ctpoenue BemectBa. ONbITHI,
JIOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE
BELIECTBA

KoanuyecTBo 4acos

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl



10

11

12

13

14

15

16

17

18

19

20

JlabGopaTtopHas pabota "OrneHka nuamerpa
aTOMa METOJIOM PSIOB (C UCHIOJIB30BAHUEM
dotorpaduii)"

Ypok-uccnenoranue "Habmonenue
TEIIOBOTO pacIMpeHus ra3oB. OMbITH O
0OHApY>KEHUIO JEHUCTBUS CUJT
MOJIEKYJIIPHOTO MPUTSIKEHUS"

JBumxenne gactuil Bemiecta. duddysus.
bpoyHOBCKOE IBH>KEHUE
VYpok-uccnenosanue "Habmroaenue u
00BsicHEeHHE OPOYHOBCKOTO TBUKCHHUS U
mubdy3un"

B3auMozeiicTBue yacTHIl BEIIECTBA!
MPUTSKEHUE U OTTAJTKUBAHUE

ArperatHbie COCTOSIHUSI BEIIECTBA.
Oco0EHHOCTH arperaTHBIX COCTOSTHUNA BOIBI
Mexanunueckoe nuxxeHue. I1yTs,
TPAeKTOPHS, IEPEMEILICHUE

PaBHOMEpHOE U HEPAaBHOMEPHOE JBUIKEHUE.
CxkopocTb

Haxoxxnenne ckopocTH, MyTH U BpEMEHHU
MIPU PaBHOMEPHOM TIPSIMOJIMHEHHOM
JIBIKEHUN

JlaGopatopHas pabota "OnpezneneHue
CKOpPOCTH PaBHOMEPHOTO JIBHKEHUA"
['paduku pSAMOTUHEIHHOTO PAaBHOMEPHOTO
JBUKEHUS



21

22

23

24

25

26

27

28

29

30

31

32

Pemenue 3amau no reme "Pacuer cpenneit
ckopocth"

JlabopaTtopHast pabora "Ornpezenenue
CpeIHel CKOPOCTHU CKOJIBKEHUS OpycKa HITH
IapyuKa o HaKJIOHHOM TUIOCKOCTH"

OTHOCHTENHLHOCTD JABHXKCHUA. Crnoxxenue
CKOpOCTCfI IIpH MapaJuiCJIbHOM ABUKCHUU

[Tomyuenue u ananu3 rpauKoB
3aBUCUMOCTH IIYTU U CKOPOCTH JIBUIKEHHSI OT
BpEMEHU

Pemenue rpadudeckux 3a1ad mo reme
"Mexanuka. PaBHOMepHOE NpSIMOIMHENHOE
nBmxenue"

SIBnenue nHepuu. 3aKOH UHEPIUU
B3anmoneicTeue Ten Kak npuuruHa
M3MEHEHUs1 CKOpocTH. Macca Tena Kak Mepa
MHEPTHOCTH TeJa IPU MOCTyNaTeIbHOM
JIBIKEHUH

VYpoxk-uccnenosanue "CpaBHEHHE MacC MO
B3aUMOJCHCTBUIO TEN"

IInoTHOCTH BemiecTBa

JlaGopatopHas pabota "OnpezneneHue
MJIOTHOCTH TBEpAOTO Tena"

Pemenne 3amau mo reme "Macca Tena.
II;moTHOCTE BemecTna"”

Cwmecu u criaBbl. [ToBepxHOCTHAS U
JIMHEWHAS TUIOTHOCTD



33

34

35

36

37
38

39

40

41

42
43

44

[TonroroBka K KOHTPOJIBHOU paboTe MO TeMe
"®duszruka — HayKa 0 MpUPOJIE.
[IepBoHavanbHbIe cBeIeHUSI 00 ATOMHO-
MOJIEKYJISIPHOM CTPOCHUHU BELIECTBA.
Mexanuka"

Konrtponbnas padora no reme "®usuka —
Hayka o npupoje. [leppoHavdaibHbIC
CBeZIeHHs 00 aTOMHO-MOJIEKYJISIPHOM
CTpOeHUU BeniecTBa. Mexanuka"

Cuia. SIBnenune tarorenus. Cuia TSKECTH
N3o0pakenue cwi. Pemenue 3amad mo reme
"OnpenesneHue CUuibl TsxecTH"

Cuna ynpyroctu. 3akoH ['yka

Bec Tena. U3mepenue cui. Junamomerp

Ypok-uccnenoBanue "Habmronenue
M3MEHEHUSI CKOPOCTHU MPHU B3aUMOICHCTBUHU

n

Ten
Pemenue 3amau mo reme "Cuiia ynpyroctu.
Bec rena"

JlaGopaTtopHuas pabota "OMBbITHI,
JIEMOHCTPHUPYIOIIHE 3aBUCUMOCTh
pacTspkeHus (nedopmaniv) NpyKUHbI OT
MIPUIIOKEHHOHN CHIIBI"

Cuna tpenus

Cnoxenue cui. PaBHonelcTByomas cuia
Pemenue 3agau no reme "CroxeHue cuil.
PaBHopelicTByromas cuna"



45

46

47

48

49

50

51

52

53

54

55

56

57

Pemenue 3amau no teme ""B3anmMoaeicreue
tei. Cuiabsl B MexaHuke"

Pemenne 3agau no reme "Cuna tpenus".
Ypok-uccienoBaHue 1o TeMe
"HccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHUS
OT ILJIOLIA/IM CONPUKOCHOBEHUS"

JlaGopaTtopHas pabota "OmbITHI,
JIEMOHCTPHUPYIOLIUE 3aBUCUMOCTH CHIIBI
TPEHUS CKOJILKEHUS OT CHJIBI IABJICHUS U
XapakTepa COIPUKACAIOIINXCS
noBepxHocren"

Penrenue 3amau mo reMe "B3anmMmonencTsue
ten. Cuisl B MexaHuke"

KonTponbhas pabota no Teme
"B3zaumMonencTBue Tea"

JlaBiieHne TBEPABIX TEI
Ypok-skcniepumenT "CrnocoOsl onpeeneHus
JIaBJIeHUs TBepJOoro Tena"
Ypok-uccnenoBanue "3aBUCUMOCTh
JIaBJICHUs ra3a OT TeMIepaTypsl”
JlaBnenue KUAKOCTEN 1 ra3oB. 3aKOH
[Tackainsa

ITHeBMaTHUeCKuE yCTPONCTBA
3aBUCHMOCTD JaBJICHUS KUIKOCTH OT
[ITyOUHBI

I'mppocraTndeckuil mapamokc
Ypok-nipoekT "M3ydeHne cooomarnmxcs
cocyaoB"



58

59

60

61

62

63

64

65

66
67

68

69

70

Ypoxk-koudepenuus "[ mapaparnueckue
MEXaHU3Mbl"

Hcnonp30BaHnEe BBICOKUX JaBJICHUN B
COBPEMEHHBIX TEXHOJIOTHUSX

Pemenwne 3agau o teme "JlaBnenue
KAIKOCTH"

ATmochepa 3eMiIn U IpUIHUHBL e
CYLIECTBOBaHMS

VYpok-uccnenosanue "[IposBienue
JecTBUSI aTMOC(EPHOTO AaBICHHS"
N3mepenue armocepHoro nasienust. Onpit
Toppuuennu

3aBUCUMOCTH aTMOC(EPHOTO AABJICHHUS OT
BBICOTHI HaJl ypoBHEM Mops. [Tpubopsl st
U3MEpEeHUs aTMOC(EepHOro 1aBiIeHUs
bapomerp-anepous. AtmocepHoe
JTaBJICHUE Ha Pa3IMYHBIX BHICOTAX
BrrrankuBaromas cuna. 3akoH Apxumena
Pemenue 3amau mo teme "3akon Apxumena"
Ypok-uccnenoBanue "IKCIEPUMEHTAIBHOE
oOHapy KeHHe JefCcTBUS )KUKOCTH U ra3a Ha
MOTPY>KEHHOE B HUX TeN0"

JlaGopatopHas pabota "OnpezneneHue
BBITAJIKUBAIOLIEH CHUJIBI, IEMCTBYIOIIEN Ha
TEJO0, IOIPY>KEHHOE B JKUJKOCTb"

[1naBanue Ten



71

72

73

74

75

76

77

78
79

80

81

82

83
84

JlabopaTtopnast pabora "HcciaenoBanue
3aBHCHMOCTH Beca Teja B BOJE OT o0bema
MOTPYKEHHOU B KUJKOCTh YacTH Tesa"

BosnyxomnaBanue. [naBanue cynos

Pemenue 3anaud no treme "3akoH Apxumena.
Vcnosua miaaBanus ten"

Pemenue 3agau mo teme "JleicTBue
YKUJKOCTHU U Ta3a Ha OTPYKEHHOE B HUX
Teno"

Ypok-nipoekT "KoHCcTpyrpoBaHue
apeoMeTpa WK JOAKHU U OIIPE/IEICHUE
rpy30H01bEMHOCTH"

[ToaroToBKa K KOHTPOJIBHOM paboTE MO TEME
"JlaBneHuE TBEPABIX TEII, KUIAKOCTEH 1
rasos"

KonrtponsHas padora no reme "JlaBnenue
TBEPJBIX TEN, )KUJIKOCTEN U ra3oB"

Mexanunueckas pabota
MomiHocTh

Pernrenue 3a1a4 Ha onpeaeieHre paboThl U
MOILHOCTH

PaboTa cuiibl TSDKECTH U CUJIBI TPEHUS

VYpok-uccnenoranue "Pacuér MOIIHOCTH,
pa3BUBaeMOM P NOIBEME O JieCTHHULIE"

ITpocTeie MEXaHU3MBI

MowmenT cunsl. [IpaBuino MoMeHTOB



85

86

87

88

89

90

91

92

93

94

95

96

JlabopaTtopHast pabota "M3yueHue npaBuia
pblYara Juisi OJIBUKHOTO W HETIOJBHKHOTO
0J10Kk0B"

"3o510TOE MPaBUIIO" MEXAHUKHI

Pemenue 3amad no treme "30510TO€ MPaBUIIO
MexaHukn" / Beepoccuiickasi mpoBepouHas
pabora

Pemenue 3anay no teme "PaboTa cuiibl
TsSDKECTH U cuiibl TpeHus" / Beepoccuiickas
poBepoyHas pabora

VYpok-npoekt "IIpoextupoBanue
MOJINCIIACTOB C 33JJaHHBIMU NapaMeTpaMu”
Ypok-koHpepenius "[IpocTeie MeXaHU3MBI
B OBITY, TEXHUKE, )KUBBIX Opranu3max”
KoadduimenT moneznoro neicTBus
MPOCTHIX MEXaHU3MOB

JlaGopaTtopHast pabota "Onpenenenue KIT/{
MOJABUKHOTO M HETIOJIBUYKHOTO OJIOKOB"
Mexanuueckas sHeprusi. Kunernueckas u
MOTEHIMATbHAS SHEPTHUS

3aKOH COXpaHEeHUs1 MEXaHUUECKOW SHeprun
Ypok-3KcriepuMeHT "IKCIEPUMEHTAIBHOE
oTpeieieHue N3MEHEHUS! KHHETUIECKOH 1
MOTCHIINATHLHON YHEPTHH MPU CKATHIBAHUN
T€Ja 10 HAKJIOHHOM IJIIOCKOCTH"

[ToaroToBka Kk KOHTPOJIBHOM paboTe MO TeMe
"Pabota u MoutHoCTh. DHeprus"



97

98

99

100

101

102

Konrponbnas padora no reme "Pabota u
MOIIHOCTb. DHeprus"

Pabota c Tekctamu o Teme "MexaHuyeckoe
JIBUKeHue"

Pa6oTa ¢ Tekctamu 1o teme "CtpoeHue
BelecTna”

Pabota c Texkctamu 1o Teme "Cuiibl B
npupoje"

Pabota c Texkctamu o Teme "JlaBnenue
TBEPJBIX TEJ, )KUIKOCTEH U Ta3oB"

Pabora ¢ Tekcramu 1o Teme "DHeprusi.
[IpocTeie MexaHU3MBbI"

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

23



8 KVIACC

Ne
n/n

10

11

12

Tema ypoka

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-
KHHETUYECKON TEOPUH U UX OMNBITHBIC
MOJATBEPKICHUS

Macca u pa3Mep aTOMOB U MOJICKYJI

Mopgenu TBepOTro, )KUAKOTO U Ta3000pa3HOTo

COCTOSIHUU BeEIlECTBA

Ypok-koHpepennus "Kpucramindeckue u
amopdusie tena. ['paden. [lonyuenue
HCKYCCTBEHHBIX aIMa3oB"

CMauuBaHue 1 KalmnJUIIPHOCTD.
HOBCpXHOCTHOC HaTsXKCHUC

TennoBoe pacmupeHue u cxaTue
Temnosoe asuxkenue. Temneparypa
TemneparypHble IIKaJIbI

BHyTpeHHss sHEprus ¥ cnocoObl eé
W3MEHEHUS

Bunael rerionepenaun

Ypok-koHpepennus "Micnons3oBanue
TETUTOBBIX CBOWCTB BEIIECTB M MAaTEPUAJIOB B

LeNsiX sHeprocoepexeHus "

KomanuecTBO TEIIOTHI. YnenbHas
TCIIJIIOEMKOCTb

KoanyecTBo 4acos

Bcero

KonTpoabHbie
padoTshI

IIpakTnyeckue
padoTsbI

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl



13

14

15

16

17

18

19

20

21

VYpok-uccnenosanue "IIpoBepka runoresbl
JMHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIONKA
AKHJIKOCTH B TEPMOMETPUYECKOI TpyOKe OT
TemnepaTrypbl"

YpaBHeH#e TerioBoro 6ananca. TemmooOmMeH
U TEIJIOBOE paBHOBecHe. 3akoH HproToHa—
Puxmana

JlaboparopHas pabdota "HMccrnenoanne
SIBJICHHSI TETUIOOOMEHA MPU CMEIIMBAHUT
XOJIOJIHOM U ropsiueid Boab!"

Pemenue 3anay no teme "TemnooOmeH u
TEIUIOBOE paBHOBecHe"

JlaboparopHas pabdota "Omnpenenenue
KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJIOI
MIPH TETJI00OMEHE C HarpeThiM
METaJUIMYECKUM TUIUHAPOM"

[InaBnenue u oTBepIEeBaHUE
KPUCTAJNINYECKUX BEIIECTB. Y J€NIbHAs
TEII0Ta TUIABJICHUS

Pemtenue 3amay nmo treme "[lnaBiaenne u
OTBEPJICBAaHUE KPUCTAIUIMUECKHUX TeN"

JIaGopartopHas pabota "Onpeznenenue
yIEIbHOM TEIUIOTHI MJIaBIeHHs Jbaa"

VYpoxk-uccienopanue "CpaBHEHHE MPOLIECCOB
MJIaBJICHUS] KPUCTAJUIMYECKUX TET U
pa3MAr4YeHus MpH HarpeBaHUHU aMOP(HBIX

n

TCI



22

23

24

25

26

27

28

29

30

31

32

33

34

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Ucnapenue

Kunenue. Y aenpHas TeImiora
napoodpa3zoBaHus. 3aBUCUMOCTb
TEMIEPATypPbl KHTICHUS OT aTMOC(HEPHOTO
JIaBJICHHS

Pemenue 3amau mo reme "IlapoobpazoBanue u
kunexue"

Ypok-uccnenosanue "OO0bsicHEHHE
3aBUCUMOCTH TEMIIEPATypbl KUIIEHUS OT
naBiaeHus"

HacplleHHbIil 1 HEHACHIEHHBIN Iap.
BnaxxnocTs Bo3yxa

Brnaxxnocts Bo31yxa u €€ U3MEpPEHHUE.
JlabopaTtopHas pabota "OnpeneneHue
OTHOCUTEIIbHOM BIAXXKHOCTU BO3ayXa"
Pemenne 3agau mo Teme "BraxknocTs"
Pemenue 3agau u aHanu3 cCUTyalui,
CBSI3aHHBIX C SBJICHUSIMHU UCTIAPEHUS 1
KOHICHCAIIH

OHeprus TomMBa. Y iejabHas TeroTa
CropaHus

[TpuHIMIIB pabOTHI TETIJIOBBIX JBUTATENEH
[TapoBas Typ6uHa. /IBurarens BHyTpEHHETO
CropaHus

KII/I TermoBoro nBuratens

Pemenue 3agau mo Teme "KII/I TemnoBoro
nBurareis"”

0.5
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40
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42

43

44

45

46

47

Ypok-koHpepeHus "TemnoBsie IBUTATETN U
3aluTa OKpysKaroieu cpeab”

TemnnoBbie IMOTCPHU B TCIIOCCTAX

3aKOH COXpaHEHHsI U MIPEBPALICHHS SHEPTUHU B

MCXaHHUYCCKHX U TCIIJIOBBIX IIpOIECCax

[TonroToBka K KOHTPOJIBHON PabOTE MO TeMe

"TeruioBble sBiIeHUs. I3MeHeHue arperaTHbix

COCTOSHUH BerecTBa'"

Kontponbnas padota o teme "TermnoBbie
siBJIeHUs. MI3MeHeHne arperaTHbIX COCTOSTHUM
BemecTsa"

OnexTpusanus ten. J[Ba poaa 3apsaaoB

VYpok-uccnenosanue "McciaenoBanue
CIIOCO0OB PA3IMYHBIX BEIICCTB
Ha3JIEKTPU30BBIBATHCS "

B3aumMogeiicTBre 3apssKeHHBIX TeIl. 3aKOH
Kynona

Dnektpuueckoe nose. HanpsxEnHocTh
anekTpudeckoro noss. [Ipunuun
CYTIEPIIO3UIINH IIEKTPUUECKUX TTOJICH
Hocutenu snekrpuyueckux 3apsios.
DneMeHTapHbIi 3apsa. CTpoeHue aroma
3aK0H COXpaHEHHs AIEKTPUIECKOTO 3apsiaa
[IpoBOIHMKH, AUDIIEKTPUKH U
MOJYITPOBOIHUKHU

VYpok-koupepeHius "DnekTpusaus B
MMOBCEHEBHON XKU3HU"
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54
55

56

57

58

59

60

61

62

Pemenue 3ana4 no teme "3aKOH COXpaHEHUS
3JIEKTpUYECKOro 3apsaa”

Dnekrpuueckuit Tok. UcTounuku
AJIEKTPHUUECKOTO TOKA

VYpoxk-uccnenoanue "HccienoBanue
JEUCTBUS SJICKTPUUYECKOTO TOJIST Ha
MPOBOJHUKHU U JUAJIEKTPUKU"

DeKTpuYecKuil TOK B MeTasiax
DNEeKTPUIECKUI TOK B )KUIKOCTAX U Ta3ax
DneKkTpuyecKas Lerb

Cuna toka. AmMnepmerp

DnexkTpuyeckoe HanpshkeHue. BoabTmerp

JIaboparopHast pabora "COopka U UCTIBITAHHUE
AICKTPUUYECKOM 1I€MU TOCTOSIHHOTO TOKa"

3aBUCHMOCTb CUJIbI TOKA OT HAIPSHKEHMUS.
3akoH OMa U1l yyacTKa Lenu
JlabopaTtopHas padota "HccienoBanue
3aBUCUMOCTH CUJIbI TOKA, TPOTEKAIOLIETO
Yyepe3 pe3ucTop, OT HANPSKEHUs Ha
pPE3UCTOPE U CONMPOTUBIIEHUS pe3ucropa”
DNeKTpUUECKOEe COIPOTUBIIEHHE. Y IETbHOE
CONPOTHUBIICHUE

JlabopaTtopHas pabota "OnpeneneHue
YAEIBHOTO COMPOTHUBIICHUS MPOBOIHUKA"
Pemrenue 3amau no reme "DnekTpuyueckoe
COIIPOTHUBIIEHHUE. Y IEIIbHOE COIIPOTUBIIEHUE"

Pemenne 3ama4 no teme "3akod Oma"

S
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65

66

67

68

69

70

71

72

73

IlocnenoBaTenbHOE B napajjicJibHOC
COCAUHCHUA ITPOBOAHHUKOB

JIaGoparopnas pabota "lIIpoBepka npaBuia
CJIOKEHUs HANIPSKEHUN NIpU
MOCJIC0BATEIIbHOM COSIMHCHUY JIBYX
pe3uctopoB"

Pemrenue 3agaud mo teMe "llocienoBaTeabHoe
U NIapajuieIbHOE COEITMHEHUS IPOBOIHUKOB"

Jlaboparophas padota "lIpoBepka npaBuia
JUIS CHJIBI TOKA MPU MapajuieIbHOM
COCAMHEHHUH PEe3UCTOPORB"

Pemenue 3anay Ha npumeHeHue 3akoHa OMa
JUIS Pa3IMYHOTO COSAMHEHUS TPOBOJHUKOB

O/J1C u BHyTpEeHHEE CONPOTHUBIICHUE
UCTOYHHUKA TOKa. 3axoH Oma 1 OJIHOH
j1(30051

Pemenue 3anau no reme "O/IC, BHyTpeHHEee
COIIPOTHBIIEHUE UCTOYHMKA TOKA. 3akoH Oma
JUTS TIOJTHOM 1ieru”

JIaGoparophas pabota "Onpenenenue I/C u
BHYTPEHHET0 CONPOTHUBIIEHUS HCTOYHHUKA
TOoKa"

[IpaBuna Kupxroga

JIaGopartophas pabota "IIpoBepka npaBui
Kupxroga"

Ypok-uccnenosanue "M3ydeHne BoIbT-
aMIIepPHBIX XapaKTEPUCTUK HEITUHEHHBIX
2JIEMEHTOB"
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76
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78

79

80

81

82
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Pabota snekrpryeckoro Toka. MomHocTb
AJIEKTPHUYECKOTO TOKA

JIaboparopHas pabota "Onpenenenne paboThl
Y MOIIHOCTHU 3JIEKTPUYECKOTO TOKa"

3akon Jlxoynsa-Jlenna. [Torpedurenn
aNeKTpuyeckoro Toka. KopoTkoe 3amblkanue

Ypok-koHpepermnus "OObsICHEHNE U
MPUHIIAT ISHCTBUS TOMAITHUX
AIIEKTPOHATPEBATEIBHBIX TIPHOOPOB"

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
"DrekTpuuecKue 3apsbl. 3apsKCHHbBIE Tela U
ux B3auMoaercTBus. IlocTOSHHBIN
AJIEKTPUYECKUM TOK"

KonTponbhas padota no teme
"JrekTpuuecKue 3apsabl. 3apsHKeHHbBIE Tena U
X B3anMOJIeHCTBHA. I10CTOSHHBIN
AIEKTPUIECKUN TOK"

ITocTosgsHHBIE MArHUTEL. MarHuTHOE I10JIE
3eMiI U €ro 3HAUEHHE JUTA KU3HU Ha 3eMiie

VYpok-uccnenosanue "M3ydeHne MarHUTHOTO
I10JIs1 TOCTOSIHHBIX MarHUTOB IPU UX
00bEIMHEHNU U pa3fielieHnd. Busyanuszamus
I10JIs1 TOCTOSIHHBIX MarHuToB"

OmneiT Opcrena. MarHuTHoe mnosue
NEKTPUYECKOTO TOKA

OmnbiT Amnepa. MarHuTHoe noJie KaTylkuy ¢
ToKOM. [IpuMeHeHue 271eKTpPOMarHuToB B
TEXHHUKE
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93

94

95

96

Cuiia Amriepa u ornpesesneHue eé
HaTpaBJICHUS
Pemenue 3amau no reme "Cuiia Ammnepa u

ornpezeneHue e€ HanpasieHus"

DNEeKTPOABUTATEIb IOCTOSIHHOTO TOKA.
Hcnonb3oBanue 3eKTpoaBUTaTeNeid B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE

Bcepoccuiickas mpoBepouHas paboTa
Bcepoccuiickas nmpoepounas pabota

JlaboparopHas pabota "M3ydenue aeiicTBus
MAarHUTHOTO IOJI HAa MPOBOJIHUK C TOKOM"

VYpoxk-konpepenuus "[IpakTnyeckoe
[IPUMEHEHUE AEKTpoABUraTesien"

JIaboparopHas pabdota "KoHcTpynpoBanue u
n3ydeHue paboThl dEKTpoABUTATENSA"

JIaGoparophas pabota "U3mepenue KI1/]
3JIEKTPOABUraTeIbHON YCTaHOBKU"

OnpiTel Dapanes. 3aKOH AIEKTPOMarHUTHOM
nHaykuun. [Ipasumno Jlenna

VYpok-uccnenosanue "Mccnenopanue
W3MEHEHUI 3HaYECHMsI U HAaIIPABJICHUS
WHJYKIIHOHHOTO TOKa"

Pemenne 3ama4d nmo treme "3akoH
ANEKTPOMArHuTHOW HHAYKIMH. [IpaBuino
Jlenma"

Onektporereparop. CrocoObl MOTydeHUs
3IEKTPOIHEPTUU
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98

99
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101

102

Ypok-koH(pepeHIHs "DIEeKTPOCTAHIIUN HA
BO300HOBJISIEMBIX HCTOYHUKA SHEPTHUH.
[Tpo6aemsbl 3xostoruu. ToOrIMBHBIE 3JIEMEHTHI
1 dJIEKTpOoMOOHIH"

KonrtponsHas pabora "DieKTpoMarHuTHbIE
SBJIEHUS"

Pab6oTa ¢ Texctamu o TeMe "TernaoBbie
sBJIeHU"

PaGora ¢ TekcTamu 1o Teme "INeKTpUIECKue
3apsibl. 3apsHKEHHBIC TeJla U UX
B3auMocrcTBue"

Pabora ¢ Texctamu 1o Teme "ITocTossHHBIH
AJIEKTPUYECKUM TOK"

Pabora ¢ Texctamu 110 Teme "MarauTHbIE
SIBJICHUS ¥ DJIGKTPOMAarHuTHast MHIyKIus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

22.5



9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
MexaHuueckoe TBUKEHHE.
1 MartepuanbHas Touka. CriocoObl 1

OIIHCaHUs MEXaHHUYCCKOI'O IBUXKCHUA

Cucrema orcuyera. OTHOCHTEIIBHOCTD
MCXaHHNUYCCKOI'O ABMXKCHU A

BGKTOpHBIe BCJIIMYHMHBI, OII€palu C

BEKTOPaMHM, IPOEKIIUH BEKTOPOB 1
Paguyc-BekTop MarepralbHON TOUKY, 1
IIEPEMEIIEHUE HA IIIOCKOCTH

PaBHOMEpHOE IPAMOJIMHEWHOE 1
JBUKCHHE

Pemenue 3amau mo reme "PaBHOMEpHOE 1
MPSIMOJIMHENHOE JIBIKEHME"

HepaBHOoMepHOE NpsAMOIUHENHOE

nBuxkeHue. CpeaHsisi © MTHOBEHHAs 1
CKOpPOCTb TeJia MPU HEPaBHOMEPHOM

JBUKEHUH

JIaGoparopHas pabota "Onpeznenenue

CpeaHel CKOPOCTH CKOJIbKEHHsI Opycka 1 1

WJI BU>KEHUS [IapUKa 110 HAKJIIOHHOU
miockoctu"



10

11

12

13

14

15

16

17

PaBHOYyCKOpEHHOE NPAMOIMHENHOE
JIBI)KEHUE. Y CKOpEHUE

CKOpOCTb PaBHOYCKOPEHHOTO
npsIMOJIMHEHHOTO BMKeHus. [ paduk
CKOPOCTH

Pemenue 3agau no reme "CKopocTh
PaBHOYCKOPEHHOTO MPSIMOJIUHEHHOTO
IBIOKeHnA"

[lepemerieHue npu paBHOYCKOPEHHOM
MPSIMOJIUHEITHOM JBUKEHUH

JlaboparopHas pabota "Omnpenernenue
YCKOPEHUS TeJia IPH PaBHOYCKOPEHHOM
JIBVDKEHUH 110 HAKJIOHHOW TUIOCKOCTH"

Pemenue 3amau no reme "l[lepemernienue
MIPH PaBHOYCKOPEHHOM TIPSIMOJIMHEHHOM
nBIOKeHnN"

JIaGoparophas pabota "HccnenoBanue
3aBHCUMOCTH IYTH OT BPEMEHU NpU
PaBHOYCKOPEHHOM JBIKEHUH 0e3
HavyaJpHOU ckopocTn"

I'paduueckas uHTEpIIpeTALUS
YCKOpEHUS, CKOPOCTH, IPONAEHHOTO
IIyTH U IEPEMELICHUS IS
MPSIMOJIMHEHHOTO JBUKEHUS

Pemenwue 3anay mo Teme "I padudeckas
HWHTEpIpETaIsl yCKOPEHUsI, CKOPOCTH,
MPOMIEHHOT O IYTH U NEPEMEILECHUS 1151
MPSMOJIMHEHHOTO ABMKEHUS"



18

19

20

21

22

23

24

25

26

27

28

29

YckopeHue cBOOOAHOTO TaICHHMS.
OmnpiTe! ["anunes

Pemenue 3anau no reme "Yckopenue
cBOOOIHOTO TajeHus"

JIBu>keHue Tena, OpoIIeHHOTO MO YTIIOM
K TOPU3OHTY

Pemenue 3amgad mo treme "J[BrkeHue
Tena, OPOIIEHHOTO MO YIJIOM K
rOpU30HTY"

JlaboparopHas pabota "Hccrnenoanne
JBYKEHUS Teja, OPOLICHHOTO MOJT YIIIOM
K TOPU3OHTY"

Pemenue 3anay no Teme "J{BrkeHue moj
JEHCTBUEM YCKOPEHUSI CBOOOIHOTO
nageHus”

JIBU>KEeHHE TI0 OKPY>KHOCTH

JIuHeitHas u yriioBasi CKOpOCTb, EPHUOT
Y 9acToTa

CKopocTh U YyCKOpPEHHE TIPH IBUKEHUN
10 OKPYKHOCTH

Pemenwue 3anay nmo Teme "J[BrkeHue mo
OKpy>kHOCTH"

VYpok-koupepenius "PacroznaBanue u
MPUOTMKEHHOE ONTMCAaHUE Pa3TUIHBIX

BHU0B MEXaHWYECKOTO JIBIDKCHUS"

[ToaroroBka K KOHTPOILHOU paboTe MO
TeMe "MexaHndecKkoe IBIKEHNUE U
CII0COOKI ero onucanus"
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31

32

33

34

35

36

37

38

39

40

41

42

KonrponsHas pabora o Teme
"MexaHnyecKoe IBUKEHUE U CIIOCOOBI
ero onucanus"

IIepsbiit 3ak0oH HproToHa. Bexktop cuiibl
Bropoii 3akon HeroToHa.
PaBHoOelicTBYIOIIAs cHJla

Tperuii 3akon Herotona. Cynepno3unus
CHUII

Cuia ynpyroctu. 3akoH ['yka
Pemenue 3amau nmo treme "Cuna
ynpyroctu"

JlaboparopHas pabota "Hccrnenoanne
3aBUCHUMOCTH CHJIBI YIIPYTOCTH,
BO3HHUKAIOIIEH B IIPYKUHE, OT CTENIEHU
nepopManuu npyxuHbI"

Cuna tpenus. Koadpduument tpenus
JIaGopartopHas pabota "Onpeznenenue
KO3 pUIMEHTa TPEHUS CKOJIBKEHUS"
JlabopaTtopHas pabota "HccienoBanue
3aBUCHUMOCTH CHJIbI TPEHUSI CKOJIbKEHUS
OT CHUJIbI HOPMAJIbHOTO J1ABJICHUS "
JIBrKeHne Tel M0 OKPYKHOCTH O]
JeiCTBHEM HECKOIbKUX CHJI

3akoH bepHyM U noabEMHAs cuila
KpbLIa

Ypok-koupepenius "CoBpeMeHHbIE
JieTaTeNbHBIE aNapaTkl, CyAa Ha
MOABOJIHBIX KPBUIbAX, aHTUKPBLIO HA



43

44

45

46

47

48

49

50

51

52

53

54

55

CKOPOCTHBIX aBTOMOOUIISIX. [IBUKCHHE
1oe3ja Ha MarHUTHOM mojymike"

Cuia TSKeCTH U 3aKOH BCEMUPHOTO
TSITOTCHUS

JIBr>KeHUE Te BOKPYT TPaBUTALIMOHHOTO
ueHTpa. IlepBasg kocMuyeckas CKOpOCThb
HesecomocTs 1 neperpysku
PaBHOBecue MaTeprualibHON TOYKH.
AOCOIIOTHO TBEPIOE TEIIO

MowmeHT cunsbl. [IpaBuino MOMEHTOB
Ypok-uccnenosanue "OnpeneneHue
LEHTPa TAKECTU pa3IMUHBIX Tea"
Nmnynsce Tena. U3meHnenne uMiynbca.

HNMnynsc cuibl. YIIpyroe U HEynpyroe
B3aUMOJICICTBUE

3aKOHBI U3MEHEHUS U COXPAHEHUS
UMITyJIbCa

PeaxkTnBHOE IBIKEHIE

Pemenue 3ana4 no teme "3akoH
COXPAaHEHHUs UMITyJbca. PeakTuBHOE
IBUXKEHHE"

Mexanunueckas paboTa U MOIIHOCTb
PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH
U CHJIbI TPEHUS

JIaGoparopHas pabota "Onpeznenenue
paloThI CUJIBI TPEHUSI ITPU PABHOMEPHOM
JBUKEHHUH TENA [0 TOPU30HTAIBHON
noBepxHoctu"
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59

60

61

62

63

64

65

CBs3b sHepruu U paboThl

JlaGopaTtopHas pabora "OnpeneneHue
paboThI CHITBI YIIPYTOCTH TIPH MOABEME

rpys3a ¢ UCIIOJIb30BAHUCM HCIIOABHIKHOT'O

U IIOJBWKHOIO OJI0KOB"
[ToreHiuanbHast SHEPIHs

Kunernueckas sneprus. Teopema o
KHHETUYECKOU SHEPTUN

3aKOH U3MEHEHUSI U COXPAHEHUS
MEXaHUYECKON IHEPTUU

Pemenue 3amau nmo treme "3aKOHEI

HU3MCHCHUA U COXPaHCHUSA MEXaHUYECKOU

sHeprun"

[ToaroroBka Kk KOHTPOJIBHOM paboOTE MO
TeMe "B3aumonelicTBre TeI. 3aKOHBI
coxpaHeHus"

KonTponbHas padbota no teme
"B3aumopeiicTBue Tei. 3aKOHbI
coxpaHeHus"

KonebarensHoe nermxenne. OCHOBHBIE
XapaKTepUCTHKU KOJIeOaHU: epro/,
4acTOTa, aMIUTUTY/1a

MareMaTH4ecKuil ¥ Npy>KUHHBINA
MasTHUKH. JlabopaTopHas paboTa
"HccnenoBanre 3aBUCUMOCTH MEPUOJIA
Koje0aHuil Tpy3a Ha HUTH OT JJIUHBI
HUATH"

0.5
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69

70

71

72

73

74

75

76

77

JlaboparopHas pabota "HccrnenoBanmne
3aBUCHMOCTH MEpUo/Ia KoJIeOaH i
NPY)KUHHOTO MasTHHKA OT Macchl rpy3a’

I"apmonnueckue KonedaHus

JlabGopaTopHas pabora "M3mepeHue
YCKOpEHHsI CBOOOTHOTO TaeHus"

3aryxatomue Konebanus. BeiHyX1eHHbIC
konebanus. Pesonanc

[IpeBpaiienue 3Hepruu npu
Ko0JIc0aTeIbHOM JIBHYKCHUU

VYpok-uccnenosanue "l[Iposepka
HE3aBHCUMOCTH MEPUOJIa KOJIeOaHH
rpy3a, MOABEIIEHHOTO K JIEHTE, OT MacChl
rpy3a"

MexaHn4ecKre BOJIHBI: MPOJOIbHBIE U
MIOTIEpEYHbIE

CaolicTBa MeXaHWUYECKUX BOJH. J[mHA
BOJIHBI 1 CKOPOCTH €€ pacipOCTpaHeHus
Ypoxk-uccnenoanue "Habmonenue
uHTepPepeHIn 1 TudpaKuy BOJIH Ha
MTOBEPXHOCTH BOABI"
Ypok-koHpepeHus "MexaHndeckue
BOJIHBI B TBEpAOM Tene. CelicMuyeckue
BOJIHBI"

3Byk. PactipocTpanenue u oTpakeHue
3ByKa

Pemenue 3anay no teme "3Byk"
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80

81

82

83

84

85

86

87

Ypoxk-uccienoBanue
"DKCIEPUMEHTAILHOE ONPEICIICHUE
IPaHUIl YaCTOTHI CJIBIIIUMBIX 3BYKOBBIX
Kosebanuit"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTUYECKUI pE30HAHC.

Ypok-uccnenosanue "Habmroaenue u
00BSICHEHUE aKyCTHYECKOTr0 pe3oHaHca"
Wnudpas3Byk u ynptpa3syk. Kondepenus
"Ucnonp3oBaHue yiabTpa3ByKa B
COBPEMEHHBIX TEXHOJOTHX"

DNEeKTPOMarHuTHOE TOJIE U
3JIEKTPOMArHUTHBIE BOJIHBI

CBoiicTBa AIIEKTPOMArHUTHBIX BOJIH
VYpoxk-koHpepenuus "[lkana
3JIEKTPOMArHUTHBIX BOJIH.
Vcnonb30BaHue 3J€KTPOMAarHUTHBIX
BOJIH JIJIs1 COTOBOM cBs3U. Pajnonokanus.
Kocmuueckas cBssp "

Pemenue 3aau Ha onpezieneHue
YaCTOThI U JAJTMHBI 3JIEKTPOMAarHUTHON
BOJIHBI

DneKTpoMarHuTHas Ipupojaa CBETa.
CxopocTh cBeTa

BonHoBEIE cBOlICTBA CBETA:
uHTepdepeHus 1 nudpaxuus
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90
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96
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JlydeBas MoJienb CBETA U
reoMeTpuyeckas ontuka. Mlcrounuku
cBeTa

[IpsamonnHENHOE pacpOCTPaHEHHE
ceta. 3atMeHust ConHua u JIyHel

3akoH oTpaxkeHus cBerta. [lnockoe
3epKayo

[TocTpoenue n3o0pakeHUH,
c(hOpMHUPOBAHHBIX 3€pKAJIOM

[Ipenomnenue cBera. 3aKoH
npenomMieHus ceera. [lonHoe oTpaxkenue
CBeTa.

JlaboparopHas pabdota "HccnenoBanue
3aBUCHMOCTH YIJIa IPEJOMJIEHUS OT yriia
MaJIeH!sl CBETOBOTO JIyua Ha TPaHUIe
«BO3YX-CTEKIIO»"

VYpok-uccnenopanue "AHanus u
00BsSICHEHUE ONTUYECKOT0 MUpaxka"

VYpok-koupepenius "Mcnonbp3zoBanue
IIOJIHOTO BHYTPEHHETO OTPAXKECHUS:
CBETOBO/bI, OITUKOBOJIOKOHHAS CBS3b"
JIuHza, X011 nyden B JTMH3E

®opMyita TOHKOU JIUH3bI
JlabopaTtopHas pabota "OnpeneneHue
(hOKYCHOTO PACCTOSIHHS M ONITUYECKON
CHJIBI COOMpArOIIel JTUH3bI"
[Tonyuenue n300paskeHHI C TOMOIIBIO
coOuparoiei U pacCeMBaOIICH JTNH3
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VYpoxk-koupepenuus "[IpuHuun
JEWCTBUS ONITHYECKUX IPUOOPOB
(Mukpockom, Teneckor, poroanmnapar)"

['na3 kak onrTuyeckas CUcTeMa.
Bau30pyKOCTh U TaJIbHO30PKOCTh

Pasnoxxenue 6enoro ceera B CIEKT.
OnbiTel HetoToHa. Crioskenune
CHEKTpaJIbHBIX 1IBETOB. [{ucnepcus ceera
Ypoxk-nipaktukym "Habmronenue u
00BSICHEHUE OMBITOB IO PA3IOKECHHUIO
6enoro ceera B crekTp. [lonydenue
0enoro 1BeTa MpH CI0KEHUH IIBETOB"

Omnsitel Pesepdopaa u mianerapHas
MOJIeIb aTOMa

[Toctynatel bopa. Moaens aroma bopa.
Hcnyckanve 1 MOrIoONeHNe CBeTa
aTOMOM.

KBanTsl. JInnevarTelie criekTpsl

VYpok-nipaktukym "Habmtonenue
CIUIOIIHBIX U JIMHEWYAThIX CIIEKTPOB
U3JIy4eHUs U UCITyCKaHus"

PagnoaxkTtuBHOCTB. Anb(a-, 6eta- u
raMMa-u3JIyqdeHus

CrpoeHune aToMHOTrO0 siipa. HykinoHHas
MO/IeJIb aTOMHOT'O siipa

PannoakTuBHBIE MMpEeBpaIlICHU. H3o0T0mbI

[Iepnon nmonypacnana
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113
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Ypoxk-konpepenuus "JeiictBue
PalMOAKTUBHBIX M3JIyUYCHUH HA )KUBBIC
OpraHu3MbI. 3alIuTa OT PAJAUOAKTHBHOTO
u3nydyeHus"

SAnepHble peakiuu. 3aKOHbI COXPAHCHUS
3apsJ0BOI'0 U MacCOBOT'O YHUCET

9Hepr1/1;1 CBsI31 aTOMHBIX SAJEP. CBs13b
MAacCChI 1 DHCPIrun

Pemenue 3agad no reme "AnepHeie
peakuuu. JHeprus cBszu”

Peakuuu cunTe3a u neneHus saep.
Nctounuku sHeprun ConHua u 3837
Ypok-koudepenuus "Anepnas
SHEpPreTHKa. JKOJIOrMUeCKUe MpooIeMbl
SJIEpHON IHEPreTUKH"

[ToaroroBka Kk KOHTPOILHOM paboTe MO
Teme "Konebauus v BoiHbL. CBETOBEIE U
KBAHTOBBIE ABiIcHUA"

KonTponbhas padota no teme
"Konebanusa v BoaHbl. CBETOBLIE U
KBaHTOBBIE SIBJICHUS"

Pemrenne pacueTHsIX IO TEME
"Mexannueckoe IBHKeHne"

Perrenue pacueTHBIX M KAYECTBEHHBIX
3a1a4 o teMe "Bzaumonenicrsue ten"

Perrenue pacueTHBIX M KAYECTBEHHBIX
3a/1a4 1o TeMe "3aKOHbI COXPAHEHUS
SHEPrUM U UMIysbca'
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127
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134

JIaboparopHbie pabOTHI IO TEME
"MexaHnueckoe aBrKenue"

JIaboparopHbie pabOTHI IO TEME
"B3aumoneiictBue Ten"

JlaGopaTopHbIie pabOTHI IO TEME
"IIpocTbie MEXaHU3MBI"

Perrenue pacueTHBIX M KAYECTBEHHBIX
3aga4 no teme "TemnoBsie mpoiecchl”

PGIHGHI/IG pvaeTHBIX U KQUCCTBCHHBIX
3a1ad4 1mo teme "BiaxHocTs"

Pemrenne pacueTHBIX M KAYECTBEHHBIX
3agad 1mo teme "KIIJ] TemioBeIx
nsuraresieii"

Pemenne pacueTHBIX M Ka4eCTBEHHBIX
3aja4 1o TemMe "3aKOHbI TOCTOSHHOT'O
TOKa"

Pemenne pacueTHBIX M Ka4eCTBEHHBIX
3anay o teme "KIIJ]
3JIEKTPOYCTAaHOBOK"

JlabopaTopHbie paboThI 110 TeMe "3aKOHBI
IIOCTOSTHHOTO TOKa"

JIaGopatopHbie pabOTHI IO TEME
"CBeTOBBIE ABJICHUS"

PaboTa ¢ TexcTamu o TeMe "3aKOoHBI

COXpaHEHUs B MEXaHUKE"

PaGora ¢ Tekcramu o teme "Kosebanus
U BOJIHBI"



135 PaGora ¢ Tekcramu o teme "CBeTOBBIE
sBJIeHUS"

136 Pabora ¢ texcramu o teme "KBanrosas
u siiepHas ¢puzuka"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136
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IMPOBEPSIEMBIE ITPEJMETHBIE PE3YJBTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIETO OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

11

1.2

1.3

1.4

1.5

1.6

1.7

1.8

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHU S OCHOBHOI
06pa30BaTeJ’le0ﬁ nporpamMmmbl OCHOBHOI'O 0611161"0 06pa30BaHI/Iﬂ

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

pasindaTth ABJICHUS 110 OIIMCAHUIO UX XaPAaKTCPHBIX CBOMCTB U Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/I‘IGCKOC SBJICHHUC

pacrio3HaBaTh TPOSIBICHHE HM3YYCHHBIX (U3MYECKHX SBICHHHA B
OKpYXKarollleM MUpPE, B TOM 4Hcle (U3NYECKUE SIBICHUS B IPUPOJE, IpU
9TOM MEpPEeBOAUTH NPAKTHUYECKYIO 3aJadyy B Y4YeOHYIO, BBLACIATH
CyLIECTBEHHbIE CBOMCTBA (IPU3HAKK) PU3UUECKUX SBICHUN

ONMCHIBATh U3YUYEHHbIE CBOMCTBA TEJ U (PU3UUYECKUE SIBJIICHUS, UCIIONIb3YS
¢u3znueckue BENWYMHBI, MpPU OMNHMCAHWU TPABUIBHO TPAKTOBATh
(bu3HYeCKUt CMBICIT UCITOJIb3YEMBIX BEIMYMH, UX 0003HAYEHUS U €TUHUIIBI
(Gu3NYEeCKUX BEIMYUH, HAXOAWTHh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
¢u3MYecKyr0 BEIMYMHY C JAPYTUMH BEIMYMHAMHU, CTPOUTH TIpaduKu
U3YYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEIUYHH

XapaKkTepU30BaTh CBOWCTBA TeJ, (U3MYECKUE SBICHUS W TPOIIECCHI,
WCMOJIb3ysl HM3YYEHHbIE 3aKOHbI, NpPU 3TOM J1aBaTh CJOBECHYIO
(GhOopMyYITUPOBKY 3aKOHA U 3aUCHIBATh €r0 MAaTEMATUUYECKOE BBIPAKEHHE

OOBSICHATD (PU3NUECKUE SBJICHUS, IPOLIECCH M CBOMCTBA TEJI, B TOM YUCIIE
U B KOHTEKCTE CHUTyallMil NPAKTUKO-OPHEHTHPOBAHHOIO XapakTepa:
BBISIBIISIT IPUYHHHO-CIICJICTBEHHBIC CBSI3H, CTPOUTH O0OBsICHEHHE U3 1 — 2
JIOTUYECKHX I1aroB ¢ OMopoil Ha 1 — 2 U3y4eHHBIX CBOMCTBA GUBNYECKUX
SBJIEHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemats pacuéTHble 3a7aud B | — 2 NEHCTBUS, UCHOJb3Ys 3aKOHBI U
dbopMybl, CBsI3bIBalONIME (DU3WUYECKUE BEIMYMHBI: HA OCHOBE aHAIHM3a
YCIIOBUS 33J]auM 3alMChIBaTh KPATKOE YCIOBUE, TIOJICTABIATh PU3NYECKUE
BEJIMYMHBI B (OPMYINIBI U TPOBOAUTH PACUETHI, HAXOJIUTh CIIPABOYHBIE
JaHHbIE, HEOOXOIMMBbIE IJIsl pelIeHUs 3ajay, OLCHUBATh PEATMCTUYHOCTD
MOJyYeHHOU (hPU3UYECKON BETMUUHBI

pacrno3HaBaTh NpPOOJEMBI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIH

bu3nYECKUX METOIOB, B OTMCAHUH MCCIIE0OBAHUS BBIICISTH IPOBEPSiEMOe
NpeanoyiokeHne  (TUHoTesy),  pa3iuyaTh W HHTEPIPETHPOBATH



1.9

1.10

111

1.12

1.13

1.14

1.15

1.16

1.17

HOJ'Iy‘-IeHHBII\/'I pe3yiibTaT, HAXOAUTH OIIINOKHY B XO0ZA¢€ o11bITa, ACJIATh BBIBO/bI
I10 €ro pe3yjabTaTaM

MPOBOAWTHh ONBITHI 1O HAOMIOACHUIO (U3WYCCKUX SIBICHUN WIH
buznuecKux CBOMCTB Te: dbopMynTupoBaTh MIPOBEPSIEMbIEC
MPEITOJIOKECHHUS, coduparb  yCTaHOBKY W3  HIPEIJIOKEHHOTO
000pyIOBaHus1, 3aMMCHIBATH XOJI OMBITa U (POPMYITHPOBATH BHIBOIBI

BBITIOJIHATh NPSMBIC HM3MEPEHUS C MCIOIb30BAHMEM aHAJOTOBBIX H
U(POBBIX MPUOOPOB, 3aMMCHIBATH IMOKA3aHHUs MPUOOPOB C YUYETOM
3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH U3MEPEHUI

MIPOBOAMTD UCCIIEJOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BETMUUHBI OT
JpYyrol € HCIOJb30BAHMEM MPAMBIX HW3MEpPEHUN, Yy4yacTBOBATH B
IUTAHUPOBAaHUM y4eOHOTO HCCIIEOBaHMs, COOMpaTh YCTaHOBKY U
BBITIONHATh M3MEPEHUS, CIEAYs NPEIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl TMOJYYCHHOM 3aBUCUMOCTH (U3MYECKUX BEIUYUH B BUJE
MPEIJIOKEHHBIX TAOIUI] U TPaQHKOB, JCIATh BBIBOJBI IO pPE3yIbTaTaM
UCCIIE0BAHUS

IPOBOJIUTh KOCBEHHBIE H3MEPEHUs (U3NYECKUX BEIWYMH, Cleays
NPEJIOKEHHOW MHCTPYKLUMU: NPU BBINOJIHEHUH H3MEPEHHH coOuparhb
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIYHCIATH 3HAYEHHE HMCKOMOMU
BEJINYUHBI

coOroaaTh MpaBuiia TEXHUKU 0€30MacHOCTHU MpHU padboTe ¢ 1abopaTOPHBIM
00opyI0BaHuEM

yKa3blBaTh MPUHLUIBI ASUCTBUS NPUOOPOB M TEXHUUECKUX YCTPOWCTB,
XapaKTepu30BaTh MNPUHIMNBI JIEHCTBUA HM3YyYEHHBIX HPUOOPOB H
TEXHUYECKUX YCTPOMCTB C MOMOIUIbIO UX OMUCAHMS, UCIIONb3Ys 3HAHUS O
CBOMCTBaX (PM3UYECKUX SIBICHUIN U HEOOXOAUMBIE (PU3HUECKUE 3aKOHBI U
3aKOHOMEPHOCTH

OPUBOANUTH  NpUMEPHl  (HAXOAWTH HMHGOpMAIMIO O  INpUMeEpax)
NPAaKTUYECKOTO HMCMOJb30BaHUS (M3NYECKUX 3HAHUM B TOBCEJIHEBHOM
KHU3HU 1J1s1 obecrieueHus: 6e30MacHOCTH py oOpalleH!u ¢ mpubopamMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXpPAHEHHUS 3J0POBbS U COOJIIOJCHHS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPY’KaIOIIeH cpere

OCYIIECTBIISITh OTOOpP HMCTOYHMKOB HH(poOpmanuu B cetu VHTepHET B
COOTBETCTBUU C 3aJJaHHBIM [TOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HAaHUW M TYyTEM CpPAaBHEHHS PA3JIMYHBIX HCTOYHUKOB BBIICIATH
uH(pOpMaIII0, KOTOpas SBISETCS MPOTHBOPEUYUBOWUIIM MOXKET OBITh
HEJIOCTOBEPHOMU

UCIOJIb30BaTh NPU BBIMOJIHEHUH Y4E€OHBIX 3aJlaHUi HAayYHOIOMYJISPHYIO
auTeparypy  (pU3MUYECKOro COJepKaHHWs, CIPABOYHBIE MaTepUabl,
pecypcsel cetu HTEepHeT, BiaieTh NpuéMaMy KOHCIIEKTUPOBaHUS TEKCTa,
npeoOpa3oBaHus HHPOPMAIK U3 OHOW 3HAKOBOW CHCTEMBI B IPYTYIO
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8 KVIACC

Kon
MPOBEPsAEMOro
pe3yJbTara

11

1.2

1.3

14

1.5

1.6

1.7

co3/1aBaTh COOCTBEHHBIE KpAaTKUE NMHUChMEHHbBIE U YCTHBIE COOOIEHUS Ha
OCHOBE 2 — 3 UCTOYHUKOB MH(opMaruu Gpu3nyecKoro cojepKaHus, B TOM
quciae MyOoJIMYHO JieslaTh KpaTKue COOOILEHHs O pe3ysbTaTrax IMpPOEKTOB
WIA Y4eOHBIX HCCIEIOBaHMM, IpPU 3TOM TIPaMOTHO HCIOJIb30BaTh
U3yYeHHbI NOHATUHHBIN anmapar Kypca (U3UKH, COIPOBOXKIAThH
BBICTYIUICHHE IIPE3CHTALEN

IIpHU BBIIIOJIHCHUHN yLIe6HBIX IIPOCKTOB H I/ICCJ'IeI[OBaHI/Iﬁ pacnpeaciiaThb
0053aHHOCTH B rpymnmne€ B COOTBETCTBHMM C IIOCTAaBJICHHBIMH 3aJadaMu,
CJICAUTL 3a BbIIIOJIHCHUEM IIJIaHa ,HCI;'ICTBI/II\;I, aJICKBATHO OLCHUBATh
COOCTBEHHBIH BKJIaJ B JACATCIIBHOCTD I'pyHIIbI, BBICTpAaUBATh
KOMMYHUKATHBHOC BSaI/IMOI[efICTBI/Ie, YUUTBIBAsA MHCHHUEC OKPYXAIOIMIUX

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

HCIIOJIB30BaTh IOHATHA

pa3jindaThb ABJICHHUA 11O OIIMCAHUIO UX XAPAKTCPHBIX CBOIMCTB U Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/I‘ICCKOC SABJICHUC

pacrno3HaBaTb MpPOSBIEHUE HW3YYEHHBIX (U3MUYECKUX SBJIICHUH B
OKpY’KaloIIeM MHpe, B TOM 4ucie (GU3NYEeCKHUe SIBICHUS B MIPUPOJE, IPU
TOM MEpPEeBOJUTh MPAKTUYECKYI 3aJadyy B Y4eOHYIO, BBIIENATH
CyIIeCTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUMN

ONMCHIBATh U3YUYEHHbIE CBOMCTBA TN U (PU3HUECKUE SIBICHHUS, UCIIONIb3Ys
¢usznueckue BENWYMHBI, MpPU ONHMCAHWU TPABUIBHO TPAKTOBATh
¢u3nUecKuil CMBICT UCHOJIb3yEMBIX BEJIHUYUH, 0003HAYCHHUS M €IMHUIIBI
(GU3MUeCKUX BEIWYMH, HAXOIUTh (OPMYJIbI, CBA3BIBAIOIIME JaHHYIO
¢u3nUecKyr0 BETUYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH Trpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUUUH

XapaKTEPpHU30BaATh CBOICTBa TCI, @HSH‘—ICCKI/IG SABJICHUA W TIPOLECCHI,
HUCIIOJIB3YslT HU3YYCHHBLIC 3aKOHbI, TIpU 3TOM JaBaTb CJIOBCCHYIO
(I)OpMy.TII/IpOBKy 3aKOHa U 3alUMCbIBATh €0 MAaTCMATHYCCKOC BBIPAKCHUC

OOBSACHATh (U3MYECKUE MPOILIECCHl W CBOWCTBA Tell, B TOM YHCIIE U B
KOHTEKCTE CUTYallui MPAKTUKO-OPUEHTUPOBAHHOT'O XapAKTEPa: BBIABIIATH
NPUYMHHO-CJIECICTBEHHbIE CBSI3U, CTPOUTh OOBsICHEHMe u3 1 — 2
JIOTHYECKHUX IIATOB € MOMOIIBbIO 1 — 2 M3y4eHHBIX CBOMCTBA (PU3NUECKUX
SBIICHUM, (PU3NYECKUX 3aKOHA MM 3aKOHOMEPHOCTH

pemath pacuy€THblE 3a7a4ud B 2 — 3 JIEMCTBHUS, UCIHOJb3YysS 3aKOHBI U

dbopMyIbl, cBA3BIBaOIIKME (U3MUECKHUE BEIMYMHBI: HA OCHOBE aHaIn3a
YCIIOBUSL 3ajlaud 3allMChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK



1.8

1.9

1.10

111

1.12

1.13

1.14

1.15

1.16

1.17

JNAHHBIX JUIA peIleHWs 3aJa4yd, BHIOMpAaTh 3aKOHBI U (OPMYIIHI,
HeoOXoauMble il €€ pelIeHus, MPOBOAUTH pacy€Tbl M CpaBHHUBATh
HOJy4eHHOE 3HaYeHHEe (PU3NYECKOM BEITMUMHBI C U3BECTHBIMU IaHHBIMU

pacrio3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIUTh MPH TOMOIIH
(U3NUIECKUX METOJIOB, UCIIOJIB3YS OINMCAHHE HCCIEeIOBaHMS, BBIICIATH
IIPOBEPSIEMOE  NPEIIONOKEHUE, OLEHUBATh IPABWIBHOCTH IOPSAJIKA
IIPOBE/ICHUS MCCIIEIOBAHUS, JIeJIaTh BBIBO/IbI

MPOBOAWTHh ONBITHI 10 HAOMIOACHUIO (U3WYECKUX SIBICHUN WIH
buznuecKux CBOMCTB Te: dbopMynTupoBaTh MIPOBEPSIEMbIC
MIPEITOJIOKCHHUS, cobupatb  yCTaHOBKY M3  MPEJIOKEHHOTO
000pyI0BaHUsI, ONUCHIBATH XOJI OTBITA ¥ (POPMYITPOBATH BBIBOIBI

BBIMIOJHATh MpsIMbIe HM3MEPEHUS C HCIOJIb30BAHUEM aHAIOTOBBIX
npuOOpPOB M JATYMKOB (PU3MUECKUX BEIWYHMH, CPABHUBATH PE3YJIbTATHI
MU3MEPEHHH ¢ YUETOM 3a/IaHHOM a0COIFOTHOM MOTPEITHOCTH

IPOBOJUTH UCCIIEIOBAaHUE 3aBUCMOCTH OJJTHON (PM3UUECKOM BEIIUYHHBI OT
JpYrol € HCIOJIB30BAHMEM MPSMBIX M3MEpPEHUM: IIaHUPOBATh
UCclie/IoBaHue, COOMpPATh YCTAHOBKY U BBINOJHATH U3MEPEHHUs, Clexys
NPEUIOKEHHOMY — IIaHy, (UKCHUPOBATh  PE3yJbTaThl  MOJYYCHHOU
3aBHCUMOCTH B BH/I€ TAOJIHII ¥ TPAQHKOB, JIEJIaTh BEIBOJIBI I10 PE3YJIbTaTaM
WCCIICIOBAHMUS

IPOBOJIUTh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIWYMH: IUIAHUPOBATh
U3MEpeHHsi, coOupaTh OSKCHEPUMEHTAIbHYIO  YCTaHOBKY, CIeAys
MPEJI0KEHHOW HHCTPYKILMH, U BBIYUCISATH 3HAUEHUE BEJTMUHHBI

COOJIrOIaTh TIPAaBUJIA TEXHUKHU O€30MaCHOCTH ITPU paboTe C JT1ab0opaTOPHBIM
o0opynoBaHrueM

XapaKTepu30BaTh TMPUHLUINBI JEHCTBUS HM3yYEHHBIX MpUOOpPOB U
TEXHUYECKHUX YCTPOMCTB C ONOPOM HA MX ONUCAHHUsA, UCIIOJIb3Yys 3HAHUS O
cBoOWcTBaX (U3MYECKUX SBICHUH M HeEoOXoaumble (huU3nUecKue
3aKOHOMEPHOCTHU

pacno3HaBaTh NPOCTbIE TEXHHYECKHE YCTPOWCTBA M HW3MEPUTEIbHBIE
npuOOpbl MO CXeMaM U CXEMaTHUYHBIM PHUCYHKaM, COCTaBISITH CXEMbI
JNEKTPUYECKUX LEeNed ¢ TMOCIAEAOBATEIbHBIM W HapajlIeIbHBIM
COEJIMHEHUEM DJIEMEHTOB, pa3iMyasi yCIOBHbIE 0003HAYEHHUS 3JIEMEHTOB
JIIEKTPUYECKUX LIETIEN

NPUBOJIUTH  NpPUMEPHl  (HaXOIUTh HMHPOpPMAIMIO O  MpUMepax)
MIPAKTUYECKOTO MCIOJIb30BaHUs (U3NYECKUX 3HAHUN B IOBCEIHEBHOU
KHU3HU JUIs1 oOecriedeHnsi 0€e30MacHOCTH MpH oOpallieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXpPAHEHHUs 3J0POBbSI U COOJIIOJIEHUS
HOPM 5KOJIOTMYECKOT0 IIOBEICHUS B OKPYXKAIOLLEH Cpelie

OCYIIECTBIISITh MOMCK HHPOpPMAIMU (PU3NYECKOTO COACPKAHMUSI B CETU
NHTepHeT, Ha OCHOBE HMEIOIMIMXCS 3HAHUW W MYTEM CpPaBHEHHS
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1.2

1.3

14

1.5

JOIIOJIHUTCIIbHBIX  HMCTOYHHUKOB  BBIACIATH HH(bOpMaLIHIO, KOTOpas
ABIIACTCA HpOTI/IBOpe‘lI/IBOﬁ HJIM MOJKET OBITh HeHOCTOBepHOfI

MCII0JIb30BAaTh NP BBIIIOJHEHUH y4EOHBIX 33JJaHUIl HayYHO-TIONYJISPHYIO
TuTepaTypy  (QU3MYECKOro COACpKAHWS, CIPABOYHBIC MaTEepPUAIIbI,
pecypcsl cetu HTEpHET; BIIaieTh IPUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus HHGOPMAITUU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO

CO3/1aBaThb COOCTBEHHbIC NHUCHbMEHHbBIE U KPATKHUE YCTHBIE COOOLIEHMUS,
0000mas wHPOpPMAIMIO H3 HECKOJIbKUX HWCTOYHUKOB (PUINIECKOTO
COIepXaHWsA, B TOM 4YHCIEe MyOJIWYHO TPEACTABIATH PE3yJIbTATHI
IIPOEKTHOM WJIM MCCIIEJ0BATENbCKON JNEATEIbHOCTH, IIPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUMHBIN amnmapaT Kypca (QU3HKH,
COIPOBOKAATh BBICTYIIJICHUE NIPE3EHTALUEN

MPU BBITIOJIHEHUH YYE€OHBIX MPOEKTOB W MCCIEIOBAHUN (PU3MUECKHUX
IIPOLIECCOB pacHpeleNsiTh OO0S3aHHOCTH B TPYINIE B COOTBETCTBUU C
[OCTaBJICHHBIMU 3aJla4aMH, CJIE€AUTH 32 BBIOJIHEHUEM IJIaHA ICUCTBUMN U
KOPPEKTUPOBaTh €ro, aJeKBAaTHO OIEHWBATh COOCTBEHHBIM BKJIAJ B
JIeATETbHOCTh TPYIIIBI, BBICTPAaUBaTh KOMMYHUKAaTUBHOE
B3aMMOJICICTBHE, MTPOSBIISASA TOTOBHOCTD pa3pemiaTh KOHPIUKTHI

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsA

HCIIOJIB30BATh U3YUYCHHBIC ITIOHATUS

pa3inuyaTh ABJICHMS 10 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIUX JAHHOE (PU3NYECKOE SBJICHUE

pacmo3HaBaTh MPOSBIEHUE W3YYCHHBIX (U3MUECKUX SBICHUH B
OKpYXKaroIlleM MUpE, B TOM 4Hclie GU3MUYECKUE SBICHUS B MIPUPOJIE, TpU
9TOM TEpPEeBOAUTH NPAKTHUECKYIO 3aJadyy B Y4eOHYIO, BBIACIATH
CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUN

ONKCHIBATh U3YUYEHHbIE CBOMCTBA TEJ U (PU3MUYECKUE SIBICHUS, UCIIONIb3YS
¢u3nueckue BEIMYUHBI, TPU ONHUCAHUHM TPABWIBHO TPAKTOBATh
($u3nUecKuil CMBICT UCHOJIb3yEMBIX BEIHUYUH, 0003HAYCHHUS M €AMHUIIBI
(¢u3MUeCKUX BEIWYMH, HAXOIUTh (OPMYJIbI, CBA3BIBAIOIIME JaHHYIO
(¢U3MUeCKyI0 BEIMYMHY C APYTUMH BEIHMYMHAMH, CTPOUTH Tpaduku
M3yYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEINYUH

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKUE SIBJICHUS M MPOIECCHI,
UCIIOJIb3YSl H3Y4YEHHBIE 3aKOHBI, IIPM 3TOM JaBaThb CJIOBECHYIO
(bopMyITHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHHE



1.6

1.7

1.8

1.9

1.10

1.11

1.12

1.13

1.14

0OBSICHITH (bHBI/II-IeCKI/IC nponeccol " CBOMCTBa TCJI, B TOM YHUCJIC U B
KOHTCKCTC CI/ITyaHI/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa: BbIABIIATH
INPUYUHHO-CIICACTBCHHBIC CBA3HU, CTPOHTH o0bsicHenne u3 2 — 3
JJOTHYECKHX IIaroB ¢ MOMOIIIBIO 2-3 HN3YUYCHHBIX CBOICTBa (1)I/I3I/I‘ICCKI/IX
HBHGHHﬁ, (bl/I3I/I‘ICCKI/IX 3aKOHa NI 3aKOHOMEPHOCTHU

pemiath pacyéTHble 3a7aud (OmMMparomuecss Ha cucremMy u3 2 — 3
YpaBHEHHUI), UCIIONB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: Ha OCHOBE aHaju3a YCIOBHS 3aJaud 3alKChIBaTh KPaTKOE
YCIIOBUE, BBIABIIATH HEJOCTAIOIIUE WM U30BITOYHBIE JaHHbIE, BHIOUPATDH
3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE IJISl PEIICHUs, IPOBOJUTH PACUETHI U
OLICHMBATh PEAIMCTUYHOCTh IOJIyUEHHOTO 3HA4YEHUsI (PU3NYECKOU
BCJTMYMHBI

pacrio3HaBath MPOOJIEMBI, KOTOPBIE MOXHO PEIIMTh MPH TTOMOIIH
(U3NYECKUX METOJIOB, UCIIOJB3Ysl ONUCAHHE HWCCIEJIOBAHMS, BBIICIAThH
NPOBEPSEMOE TPEIIOJIOKEHHE, OICHUBATh IPABUIBHOCTh MOPSIKA
MPOBEJICHUSI  UCCIICJIOBAHMSI, JIENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNIbTaThl HAOJIIOICHUH U OIBITOB

OPOBOJIUTH ONBITHl 10 HAOMIOACHHIO (DU3MYECKUX SBJICHUH WM
(Gu3n4ecKuX CBOWCTB TeN: CaMOCTOSATENBHO COOMpaTh YCTAaHOBKY U3
U30BITOYHOTO Habopa 000pyNOBaHMS, OMMCHIBATH XOJ ONbITA M €ro
pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

HPOBOJUTH MPU HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, onpenenss
CpelHee 3HAaYeHHe Hu3MepseMoil BennuMHbl ((POKyCHOE paccTosHHUE
cobuparonieid JMH3bI), OOOCHOBBIBaTH BBIOOP crOCOOa H3MEpPEHHS
(u3MepHTETHHOTO MPUOOPA)

MPOBOANTH HCCIIEJOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYMH C
WCIIOJIb30BAaHUEM IMIPSIMBIX M3MEPEHHUN: IUIAaHUPOBATh HCCIIECJOBAHUE,
CaMOCTOSITENIbHO ~ cOOMpaTh yCTAaHOBKY, (PHUKCHpPOBATh pPE3YIbTaTh
MOJyYeHHOM 3aBHCUMOCTH (U3UYECKUX BEIMYMH B BHJEC TaOIUIH
rpauKoB, JeJ1aTh BHIBOJIBI IO Pe3yJIbTaTaM MCCIIEIOBAHUS

IMPOBOAWUTE KOCBCHHBLIC U3MEPCHUA (1)I/ISI/I'-IGCKI/IX BCJIIMYMH: IINIAHUPOBATH
HU3MCPCHUA, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIIIOJHATDH
HU3MCPCHUA, CICAYS HpeﬂHOX(CHHOﬁ HUHCTPYKIUHU, BBIYUCIIATH 3HAUCHUC
BCJIMYMHBI U aHAJIU3UPOBATH MTOJYUCHHBIC PC3YJILTATHI C y‘-IéTOM 3aJlaHHOH
MOTrpeIIHOCTU HSMepeHI/Iﬁ

coOJTIIOIaTh TIPaBUJIA TEXHUKHU O€30MaCHOCTH IIPU paboTe C JT1ab0opaTOPHBIM
obopynoBaHueM

pa3janyaTh OCHOBHBIE MPHU3HAKM H3YYEHHBIX (PUINUECKUX MOJENei:
MaTepuaibHas TOYKa, a0COJIOTHO TBEPJOE TENO, TOYEUHBIM HMCTOYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aTroMa, HYKJIOHHas
MO/IeJIb aTOMHOTO Sipa



1.15

1.16

1.17

1.18

1.19

1.20

1.21

XapaKTepu30BaTh NPUHIMIBI IEHCTBUA HM3YyYCHHBIX HPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONHCAHUS, UCIIOJIb3Yys 3HAHUS O
cBOiicTBax (U3MYECKUX SIBICHUH M HeoOXxoaumble (uU3nMUecKue
3aKOHOMEPHOCTHU

UCIIOJIB30BaTh CXEMbI U CXEMAaTUUYHBIEC PUCYHKH N3YYEHHBIX TEXHHUUECKUX
YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB M TEXHOJIOTMUYECKUX IPOLECCOB
OpU PEUICHWH Y4eOHO-IPAaKTUYECKUX 3a/la4, ONTHYECKUE CXEMbl JUIS
HOCTPOCHMSI N300pakeHUH B INIOCKOM 3€pKajle M cOOMpParoLIe J1H3e
OPUBOANUTH  TNPHUMEPHl  (HAXOAWTh HMHGOPMAIMIO O  HPHUMEPAX)
NPAaKTUYECKOTO HMCIOJb30BaHUS (U3NYECKUX 3HAHWHA B TOBCEIHEBHOM
KU3HH U151 oOecrieueHus: 6e30MacHOCTH MPU OOpalleHuH ¢ MpudopamMu
TEXHUYECKUMHU YCTPOMCTBaMHU, COXpPAHEHHUS 3J0POBbS U COOJIIOJCHUS
HOPM DKOJIOTHYECKOTO MOBEICHMSI B OKPYKAIOLIEH cpesie

OCYIIECTBIISATh TIOMCK HH(POpPMAIUU (PU3HMUECKOTO COJCPXKAHUS B CETH
WHuTepHeT, caMOCTOSITENbHO (POPMYIUPYSI IOUCKOBBIN 3aMpoC, HaXOIUTh
IIyTH OIpPEJIEIEHUsI JOCTOBEPHOCTHU MOITYYEHHON MH(OpMalLlUK Ha OCHOBE
UMEIOIIMXCS 3HAHUHU U JIONOJIHUTEIIBHBIX KICTOYHUKOB

MCII0JIb30BAaTh NPU BHIIIOJHEHUH y4EOHBIX 33JJaHUI HayYHO-TIONYJISPHYIO
TUTEpaTypy  (PU3NYECKOro  COACPNKAHWS, CIPABOYHBIC MaTEpPUAIIBI,
pecypcsol cetu HTEpHET; BlIaIeTh IPUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanusi HHGOPMAIIMH U3 OJTHON 3HAKOBOW CHUCTEMBI B IPYTYIO

co3aBaTh COOCTBEHHbIE MUCHbMEHHBIE M YCTHBIE COOOIIEHUSI HAa OCHOBE
MH(pOpMallMi U3 HECKOJIbKUX HCTOYHHMKOB (DPU3MUYECKOTO COJEP KAHUS,
yOJIMYHO MPEJICTaBIATh PE3YIbTaThl MPOEKTHOM MIIN MCCIIE10BATENbCKON
JEATEIbHOCTH, IIPU O3TOM TI'PaMOTHO  MCIOJb30BaThb  H3y4YEHHBIN
MOHATUMHBIN anmapaT M3y4aeMoro pasjesna (U3MKM M COINpPOBOXKAAThH
BBICTYIIJICHHE IIpe3eHTaluel ¢ y4éToM OCOOCHHOCTEH ayIuTOpHH
CBEPCTHUKOB

MIPU  BBITTOJTHEHUH YYE€OHBIX TPOEKTOB W HCCIEIOBAHUN (PU3HUECKUX
IIPOLIECCOB pacHpeleNsiTh O0S3aHHOCTH B TPYINIE B COOTBETCTBUU C
MMOCTaBJICHHBIMH 33/1a4aMU, CJIEAUTH 32 BHITIOJHEHUEM TUTaHA JACHUCTBUHN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBATh COOCTBEHHBIH BKIJIAJ B
JESITEIbHOCTD TPYIIIbI, BBICTpaUBaTh KOMMYHHUKATHBHOE
B3aMMOJICHCTBHE, MIPOSBIIS TOTOBHOCTh pa3peniaTh KOH(PIUKTHI



MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon Kon

pa3aejia IJIEMEHTA

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

®U3UKA U EE POJIb B ITIO3HAHMM OKPYXAIOIIEI'O MHMPA

11

1.2

14

1.5

®uszuka — HayKa o npupoje. SABneHus npupoasl. Puzndyeckue
SBJIIGHUS:  MEXaHWYEeCKHE, TEIUIOBBIE,  JJIEKTPHUUYECKUE,
MarHuTHbIE, CBETOBBIE, 3BYKOBHIE

Ousnueckue BenWYUHBI. M3Mepenue (U3MYECKHX BEITUYMH.
dusnueckue puOOopHI. [TorpemnocTs U3MEPECHUM.
Me:xnyHapoiHas cucTeMa €IMHHULL

EctecTBeHHOHayuyHBId  METOJA  IO3HAHUA:  HaONIOJECHHUE,
IIOCTAHOBKA HAY4YHOI'O BOIIPOCA, BBIIBWIKECHHE THUIIOTES,
9KCIIEPUMEHT 10  IPOBEpKE  TUIOTE3,  OOBSCHEHHUE
Ha0JII0AaEMOTr0 SIBJICHHUS

Onucanue pU3NYECKUX SBICHUN C TTOMOIIBIO MOJIETIei

[IpakTudeckue paboOTHI:
N3mepenune paccTosHUN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Ornpenenenne pa3MepoB MaJbIX TeJ.
N3mepenne temnepaTypbl IMPU MOMOIIM KHAJIKOCTHOTO
TEPMOMETPA U TATUYUKA TEMIIEPATYPHI

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNHN BEIIIECTBA

2.1

2.2

2.3

2.4

2.5

2.6

CrpoeHue BemiecTBa: aTOMbl U MOJICKYJIbI, X Pa3MEPHI.
OMBITHI, JOKA3BIBAIONINE TUCKPETHOE CTPOCHUE BEIIECTBA

JIBmxeHue yactul BeniecTBa. CBsI3b CKOPOCTH JBUKECHHUS
qacTull ¢ Temneparypoil. bpoyHoBckoe nBmxenue, muddysus

B3aumoaeicTBue 4acTHI] BEILIECTBA: IPUTSIKEHUE U
OTTaJIKUBaHUE
ArperaTHble COCTOSHMSI BEIECTBA: CTPOECHUE Ta30B,
KUAKOCTEH U TBEPABIX (KpUCTAJUIMYECKUX) Tell. B3anumocBssp
MEX]y CBOMCTBAMH BEILLIECTB B Pa3HbIX arperaTHbIX COCTOSTHUSX
U UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM

Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

[IpakTuyeckue pabOTHI:
Onenka pauaMmerpa aromMa METOAOM  pAnoB (¢
ucrnoiib3oBanueM ¢otorpaduii).



OnbITHI 10 HAOTIOICHUIO TETIOBOTO PACIIMPEHHUSI Ta30B.
OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO
MPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

3.11

3.12

Mexannyeckoe aBWKeHHE. PaBHOMEpHOE M HEpPaBHOMEPHOE
IBIDKEHHUE

Ckopoctb. CpenHsisi CKOpOCTb IpU HEPABHOMEPHOM
IBIKEHUH. Pacu€r myTH u BpeMeHH JBYKEHHS

SIBnenue nHepuuu. 3akoH MHepLMU. B3aumoelicTBue Ten Kak
IIpUYMHA U3MEHEHMUS CKOPOCTH JBMKEHMs Tell. Macca Kak
Mepa UHEPTHOCTH Teja

ITnotHOCTh BemiecTBa. CBA3b IJIOTHOCTHA C KOJIMYECTBOM
MOJIEKYJ B €IMHUIE 00BbEMA BEIECTBA

Cuita KaK XapaKTEepUCTHKA B3aUMOICUCTBUS TEI

Cuia ynpyroctu 1 3akoH ['yka. MI3mMepeHue cuibl ¢ moMOIIbio
TUHAMOMETpa

SIBieHNe TATOTEHU U cuiia TshkecTu. Cuila TSHKeCTH Ha
APYTrux IJIaHETax. Bec Tena. HeBecomocTh

Cuna tpenus. TpeHue CKOJIbKEeHUs U TpeHHue nokos. Tpenue B
MIPUPOJIE U TEXHUKE

CnoxxeHue Ccuil, HampaBlI€HHBIX IO OJHOM MpsSMOM.
PaBHOelicTBYIOIIIASA CHIT

[IpakTuyeckue paboOTHI:

OmnpezeneHne CKOPOCTH PAaBHOMEPHOTO JBM)KEHUS (IIapHKa B
KHUJIKOCTH, MOJIENU 3JEKTPUUYECKOr0 aBTOMOOMIS M Tak
nanee). OnpeneneHue cpeiHell CKOPOCTH CKOJIbKEHHs Opycka
WIM IIapukKa [0 HaKIOHHOM mockoctu. Omnpenenenue
I0THOCTH TBEpAOro Tena. OMbIThL, JIEMOHCTPUPYIOLIUE
3aBUCHUMOCTh pacTskeHHs (IedopManuu) TMPYKUHBI OT
MPUIIOKEHHOU CHJIBL. OnbITHI, JIEMOHCTPHUPYIOIINE
3aBUCHMOCTb CHJIBI TPEHMsI CKOJIBXKEHHMS OT Beca Tena M
XapakTepa COIPUKACAIOIINXCs IOBEPXHOCTEN

®usnyueckue SBICHHS B NPUPOAE: IMPUMEPHI JBHKECHHS C
pPa3INYHBIMU CKOPOCTSIMH B JKMBOW W HEXHUBOM NpUpOJIE,
JEHCTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE

TexHuueckue yCcTpoucTBa: TMHAMOMETP, TOAIINITHUKA

JIABJIEHUE TBEPIBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

HaBnenue T1BEpmoro Tenma. CrnocoObl yMEHBIICHHS U
YBEJIMYCHHUS JaBICHUS

JlaBileHne ra3a. 3aBHCHMOCTH [aBJICHHS Tra3a OT 00BEMa,
TEeMIIepaTyphl



4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

411

[lepenaua naBneHus TBEPABIMH TeEJAMHU, KUAKOCTIMU U
razamu. 3axkoH ITackand. [THeBMaTHUecKUe MaIIMHbBI

3aBUCUMOCTD JaBJICHUS JKUJIKOCTH oT TJTyOUHBI.
Iunpocratuueckuii  mapamokc. CooOmaromuecs COCYIbI.
['mapaBnuueckre MEXaHU3MBI

Atmochepa 3emumn u atmocdepHoe naBieHue. [IpudmHbI
CYIIECTBOBAHMUS  BO3MYIIHOW 000j0uku 3emud.  OmBIT
Toppuuennu. 3aBUCUMOCTH aTMOCHEPHOTO JaBICHHUS OT
BBICOTHI HaJl YpOBHEM MOPSI

WN3mepenue artmochepunoro masnenus. [lpuGopsr  mms
M3MepeHust aTMOC(HEepHOro JaBICHUS

JlelicTBue XKUIAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJNO.
BrrtankuBatonias (apxuMeioBa) cuia. 3aKoH Apxumena

[InaBanue ten. Bo3nyxomnnaBanue

[IpakTryeckue paboOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tela B BoJie OT 00bEéMa
HNOTPYKEHHOW B JKUAKOCTb dYacTh Tena. OmnpexneneHue
BBITAJIKMBAIOLIECH CHIIBL, ACHCTBYIOLIEH HA TEJIO, IOIPYKEHHOE
B JKHIKOCTb. [IpoBepka HE3aBHCHMOCTH BBITAJIKHBAOLIEH
CUJIbI, ICMCTBYIOIIEH HA TEIO B XKUIKOCTH, OT MACChI TEla.
OnepIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTDH BBITAIKUBAIOLIEH
CWJIbI, JIEHCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT 0OO0BEMa
MOTPY’KEHHOW B KUAKOCTb YaCTU Tejla U OT IIJIOTHOCTH

KUIKOCTH. KoHncTpynpoBanue apeoMerpa WIIH
KOHCTPYMPOBaHHUE JIOJIKU u olpeseeHue eé
Ipy30I0AbEMHOCTH

duznyeckue SBICHUS B MPHUPOJE: BIHSHUE aTMOC(epHOro
JIaBJICHUs Ha )KUBOI OpraHu3M, IIaBaHUE PbIO

TexHuueckue  ycTpoicTBa:  cOOOMIAIOIIMECS  COCYABI,
YCTPOMCTBO  BOAOIPOBOAA,  THIApaBIMYECKUNA  Tpecc,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,
apeoMeTp

PABOTA, MOIIIHOCTbB, SHEPT' A

5.1
5.2

5.3

5.4

5.5

Mexanunueckasi pabota
MexaHndeckast MOIITHOCTD

IIpocTble MexaHM3MBI: phlyar, OJOK, HAKJIOHHAs IJIOCKOCTb.
IIpaBuio paBHOBECHs pblyara

[IpuMeHeHMe npaBuIa paBHOBECHS pblyara K OJI0OKy

«30710TOC TpaBUIO» MexaHUKH. KoaduuueHT mone3Horo
neiicTBus MexaHM3MOB. IIpocTeie MexaHH3MBI B OBITY U
TEXHUKE



5.6
5.7

5.8

5.9

5.10

5.11

8 KJIACC

Kon Kon

pasaeiaa 3JIEMEHTAa

[ToTenuumanpHas SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
Kunernueckas sneprust

[lTonnass MexaHuyeckas »dHeprusi. 3aKOH U3MEHEHHUS U
COXpaHEHHUs MEXaHWYECKOH dHEPTUU

[IpakTuueckue padbOTHI:

Omnpenenenue paboOTHl CUIIBI TPEHUS IPU PAaBHOMEPHOM
JBUKEHMM  Tela [0  TOPU3OHTAIBHOM  IOBEPXHOCTH.
UccnenoBanue yciaoBuii paBHoBecus poiuara. Mzmepenne K11/
HaKJIOHHOM IUIOCKOCTHU. I3ydeHue 3akoHa COXpaHEHUs
MEXaHUYECKOI 3HepTrun

dusnyeckue SIBICHUS B MpupoAc: perdarv B TCJIC YCJIOBCKA

TexHuueckue  ycTpoiicTBa:  pblyar,  IOJBWXHBIH U
HENOJBW)KHBIA  OJIOKM, HaKJIOHHAs IJIOCKOCTb, IPOCThIE
MEXaHU3MBbI B OBITY

IIpoBepsiemble 3JieMeHTHI CO/IEPKAHUS

TEIIJIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4
6.5

6.6

6.7

6.8

6.9

6.10

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUUECKON TEOPHUH
CTpoeHHus BemecTBa. Macca u pasmepbl MoieKyd. OmbIThL,
MIOATBEPKJAOLINE OCHOBHBIE IIOJIOKEHUS
MOJIEKYJIIPHOKMHETUYECKON TEOPUHU

Mogenu TBépI[Ol"O, KHOKOTO H ra3oo6pa3Hor0 COCTOSIHUM
BCIICCTBA. KpI/ICTaJ'IJ'II/ILIeCKI/Ie u aMOp(l)HBIC TCIIa

OOBsicHEeHHE CBOWCTB Ta3oB, JKUJIKOCTEH M TBEPIBIX TEN Ha
OCHOBE IMOJIOKEHUW MOJIEKYJIIPHOKUHETHYECKON TEOPUU

CMauuBaHue U KaWUISPHBIE SIBICHUS
TennoBoe paclIMpeHne U CxKaTHe

Temmnepatypa. CBsi3b TEMIIEpaTypbl CO CKOPOCTHIO TEIJIOBOIO
JIBUKEHUS YaCTHI]

Buytpennsas osHeprus. CrnocoObl HM3MEHEHUS BHYTpPEHHEH
SHEPIHUU: TeIIonepeaaya U CoBepIIeHHe padoThI

Bunpl Temmonepenauu:  TETUIONMPOBOIHOCTh, KOHBEKIIHS,
W3IIy9CHHUE

KomanyecTBO TEMIIOTHI. yI[eJII:HaSI TEINIOEMKOCTh BC€HOICCTBA

TennooOMeH U TEMIOBOE paBHOBECHE. Y paBHEHHE TETUIOBOTO
OamaHca



6.11

6.12

6.13
6.14

6.15

6.16

6.17

6.18

6.19

IInaBnenne u OTBCPACBAHUC KPHUCTANIMYCCKUX BCHICCTB.
YI[CJ'IBHaH TCILJIOTA ITJIaBJICHUA

[Tapoo6pa3oBanue u kouaeHcanusa. Mcnapenue. Kumnenwue.
VYaensHast ~ Temjgota  mapooOpa3oBaHMA.  3aBUCHMOCTD
TEMIIEPATYPHI KUTICHUS OT aTMOC(HEPHOTO JaBICHHUS

Baaxnocts BO3ayXa
3H€pI‘I/I5{ TOIIJIMBA. yI[GJIBHaSI TCIJIOTA CTOpaHuA

[Tpunnumner pabotel TeroBbix apurareneir KIIJ TerioBoro
nsuratens. TeroBble NBUraTeld M 3alllUTa OKPYKaIOIIEH
cpenbl

3aKOH COXpaHEHHMS M TPEBpalEHUs] PHEPTHM B TEILJIOBBIX
rporeccax

[TpakTuyeckune pabOTHI:

OnbIThI 1O OOHAPYKEHUIO AEUCTBUS CUIT MOJIEKYJIIPHOTO
MPUTSDKEHUSL.

OMBITHI 110 BHIPALTUBAHUIO KPUCTAIUIOB IOBAPEHHON COH
WK caxapa.

OMnBbITH 110 HAOIOCHUIO TEIUIOBOTO PACIIUPEHHS ra30B,
KUAKOCTEN U TBEPBIX TEIl.

Ornpezenienne aBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.

OnpIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JIaBJICHHS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIN OXJIaKICHHUS.

ITpoBepka ruMoTE3bl JIMHEHHOW 3aBUCUMOCTH JJINHBI
CTONOMKAa JKHUIKOCTH B TEpPMOMETpUYECKOW TpyOke OT
TEMIIEPATYPHI.

HaGnronenune uM3MeHeHMs] BHYTPEHHEH SHEpruu Tena B
pe3yJsbTaTe Temonepe adu U padoThl BHEITHUX CHUII.

HccnenoBanue sBIE€HUS TEMJI000OMEHA MPU CMEIIMBAHUU
XOJIOTHOW M TOopsiYeN BOJBI.

Omnpenenenne KOJIMUeCcTBa TEIJIOTHI, TOJIYY€HHOTO BOJIOM
IIPU TEIJI00OMEHE C HarpeThIM METAJUIMYECKUM LIUIHH]IPOM.

Omnpenenenue yeabHON TEIUIOEMKOCTH BELLIECTBA.

HccnenoBanue npouecca uCapeHus.

OnpeneneHre OTHOCUTENBHOMN BIAKHOCTH BO3yXa.

Omnpenenenue yeabHON TEIUIOTHI IUIABJICHUS JIbJIA.

duznueckue SBIECHUS B IPUPOJE: TOBEPXHOCTHOE HATSKEHUE
U KanWUIpHBIE SIBJIEHUS B MPUPOJIE, KPUCTAIUIBI B IPUPOJE,
uznydenue ColHIa, 3aMep3aHe BOJOEMOB, MOPCKHUE OpU3HL;
oOpa3oBaHHUE pOCHI, TYMaHa, UHEs, CHETa.

TexHuueckue YCTPOMCTBA: KanuJuIsIphl, MIPUMEPbI

UCIIOJIb30BAaHUs  KPUCTAJUIOB, JKUJAKOCTHBIA  TEPMOMETP,
JaTYMK TEMIEpaTyphl, TEPMOC, CUCTEMa OTOIUICHHS JIOMOB,



TUTPOMETPHI, TICUXPOMETp, MapoBas TypOWHa, JIBUTATENb
BHYTPEHHETO CTOPaHUS.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

7.14

7.15

7.16

7.17

7.18

BJ'ICKTpI/ISaL[I/IH TCII. ,HBa poada SJICKTPHUICCKUX 3apsa10B

B3aumopeiictBue  3apskeHHbIX  Ten.  3akoH — Kysona
(3aBUCUMOCTb CHWJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TENl OT
BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEXKY TE€JIaMH)

DnekTpuyeckoe noje. HanpsykEHHOCTh SJIEKTPUIECKOTO OIS,
[lpuHnun  cynepno3uuuMyd  DJEKTPUYECKHX  Mojed  (Ha
KaueCTBEHHOM YPOBHE)

Hocurenu  siekTpuyeckux  3apsjioB. DJleMEeHTapHbII
anektpuueckuii 3apsan. Crpoenue aroma. I[IpoBomHukH U
JIADJICKTPUKHU

3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa

DIIeKTPUUECKHUI TOK. Ycnosus CYILECTBOBAHHUS
ANEKTPUIECKOTO TOKa. ICTOUHHMKHM MOCTOSIHHOTO TOKA
JleHcTBHSI DJIGKTPHYECKOTO0 TOKa (TEIUIOBOE, XMMHYECKOE,
MarHuTHOE). DIIEKTPUUCCKHUI TOK B )KHJIKOCTSIX U ra3ax
Onektpuueckas  nemb. Cumiia  TokKa.  DJIEKTPUUECKOE
HaIpsHKEHUE

ComnpoTuBi€HUE MPOBOJHUKA. YAEIbHOE CONPOTHUBIICHHE
BEIISCTBA

3akoH OMa aJ1g y4acTka 1enu

ITocnemoBareabpHOE u napajuieJIbHOe COCIMHCHHE
MIPOBOTHUKOB

PaboTta 1 MOIIHOCTB NEKTPUUECKOTO TOKa. 3akoH JIKoyms —
Jlenma

DIIeKTpUUECKHE 1NN U TOTPEOUTEITH AIEKTPUISCKON SHEPTUH
B ObITy. KOopoTkoe 3aMbikaHue

ITocTtosaable MarHuThl. B3amMmojeiicTBHE  MOCTOSHHBIX
MarHuTOB

MarnauTtHoe nosie. MarHuTHOE 1oJjie 3eMJIH M €T0 3HAaUEeHHUE JIJIS
JKHU3HH Ha 3eMIiie

OnbiT Opcrena. MarHUTHOE TOJE€ 3JIEKTPUYECKOTO TOKAa.
[IpuMeHeHue 371eKTPOMarHuTOB B TEXHUKE

JlelicTBM€ MarHUTHOrO TIOJISI HAa TPOBOJAHUK C TOKOM.
OJIEKTPOABUTATENb  MOCTOSHHOrO ToKa. Mcmosb3oBaHue
AJIEKTPOJBUTATENIE B TEXHUYECKUX YCTPOWCTBAX M Ha
TpaHCHOpPTE

Oneitel @apanes. SIBieHHE 3JIEKTPOMAarHUTHOM MHIYKIIMH.
[TpaBuno Jlenna



7.19

7.20

7.21

OnekrporerHepatop. CrnocoObl TMOTYYCHHS] JIEKTPUIECCKON
SHEPTUU. DJIEKTPOCTAHIINU HA BO3OOHOBIIIEMBIX HCTOYHHKAX
SHEPIUU

[TpakTuyeckue pabOTHI:

OnbITHI IO HAOIOCHHIO AIIEKTPU3ALINY TET UHAYKIIUEH U TPpU
COIPUKOCHOBEHUH.

HccnenoBanue  OEUCTBUS  DJIEKTPUYECKOTO IO HA
IIPOBOJHMKY U JUDJIEKTPUKHU.

Cbopka u mpoBepka pabOThl  IEKTPUUECKOM  Ienu
IIOCTOSTHHOTO TOKA.

W3mepeHue u peryJimpoBaHHue CUIIbI TOKA.

W3mepeHnue u peryiupoBaHue HaPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKa, HIYILIETO Yepe3
pPE3UCTOP, OT COINPOTUBIICHUS PE3UCTOpPA M HAIPSDKEHUS HA
pe3ucTope.

OneIThI, JEMOHCTPUPYIOUIME 3aBUCHUMOCTb 3JIEKTPHUYECKOIO
CONPOTHUBJIICHUS MPOBOAHMKA OT €ro JJIMHBI, IUIOLIAaU
IIONEPEYHOr0 CEUEHUS U MaTepuaa.

IIpoBepka  mpaBuna  CIOXKEHMS  HANpsDKEHUW — IIpU
MOCJIeZI0BATEIbHOM COEIMHEHNH JIBYX pe3ucTopoB. I[IpoBepka
IpaBwia s CUJIbl TOKAa IPHU MapajljieIbHOM COEIMHEHUU
pesuctopoB. Ormpezenenne padbOThl AIEKTPUUECKOTO TOKa,
uaymero 4yepe3 pesucrop. OrmnpeneneHue  MOILIHOCTU
NIEKTPUYECKOTO  TOKA,  BBIIEISIEMOM  HA  PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HIYLIETO YEpeE3
JaMIIOYKy, OT HampspkeHuss Ha Hell. Onpenenenue KII/I
Harpesatend. lccnenoBaHne MarHUTHOIO B3aUMOJEHCTBUS
MOCTOSIHHBIX ~ MAarHuToB. l3yueHue MarHuTtHoro moss
MOCTOSIHHBIX MarHUTOB IPU WX OOBEIWHEHUU U Pa3/ICICHHH.
HccenenoBanue qeNCTBUS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO
cTpenky. ONBITbI, JEMOHCTPHUPYIOIINE 3aBUCHMOCTb CHJIBI
B3aMMOJIEMCTBHS KaTyIIKU C TOKOM ¥ MarHuTa OT CHUJIbI TOKA U
HampaBJIeHUsT TOKa B Karymike. I3ydeHume neiicTBus
MarHMTHOTO I10JI Ha IPOBOJHUK ¢ TokoM. KoHcTpynpoBanue
U u3ydyeHue paboTsl snekTponaBurarens. Mamepenue KIIJ]
AIIEKTPOIBUTaTENIbHON yCTaHOBKU. OMBITHI IO UCCIEI0BAaHUIO
SBJIGHUSI  AJIEKTPOMArHUTHOM MHIYKIUU: HUCCIIEJJOBaHHE
M3MEHEHUH 3HaYeHMsI U HallPaBJIEHUSI UHAYKIIHOHHOTO TOKa

dusnueckue SIBJICHUS B OprUpPOAC: IICKTPUUCCKHUC SIBJICHUSA B
aTMocdepe, MEKTPUUECTBO JKUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emid, Ipeid MOICOB, POJIb MAarHUTHOTO TIOJISI JIS
KHU3HU Ha 3emiie, MOJIIpHOE CUSTHUE



1.22

9 KVIACC

Kon

Kox hnemenTa

pazznena

TexHudyeckue  yCTPOMCTBA:  DJJIEKTPOCKON,  aMIEPMETP,
BOJITMETP, PEOCTAT, CYETUYUK DIIEKTPUYECKOM DHEPIUH,

AIIEKTPOOCBETUTEILHBIC npuOOpHI, HarpeBaTeNbHbIC
AIEKTPONPUOOPHI (mpumepsr), AJICKTPUUYECKUE
NPEOXPaHUTEIH, AJIEKTPOMArHuT, DIIEKTPO/IBUTATEIh

MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKa

[IpoBepsiemble 3JIEMEHTHI COACPIKAHUS

MEXAHUWYECKUE ABJIEHUA

8.1

8.2
8.3

8.4

8.5

8.6

8.7

8.8
8.9
8.10
8.11
8.12

8.13

8.14

8.15

8.16

8.17

8.18
8.19

Mexannueckoe aBuxkeHue. MatepuanbHast Touka. Cucrema
oTcuéra

OTHOCHUTEILHOCTh MEXaHUUECKOTO JABHXKXCHU S
PaBHOMepHOG HpHMOHHHCﬁHOG JBHXXCHHUC

HepaBnomepHoe npsimoninHeitHoe nBrkeHue. CpenHss u
MTHOBEHHAsi CKOPOCTh TeJla TPU HEPABHOMEPHOM JBUKEHUU

Yckopenue. PaBHOYCKOpEHHOE MPSIMOIMHEHHOE TBUKECHHE
CsooOomuoe nagenue. OnsliTel [ ammiies

PaBHOMepHOE aABMkeHUE N0 OKpyxHocTu. llepuon u
yacTtota oOpamenus. JluneliHas W yrjoBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE

Ilepsbrit 3akoH HproToHa

Bropoii 3axkoH HeroToHa

Tperuii 3akoH HeroToHa
[TpuHIUIT Cynepro3uIuu CUII

Cuna ynpyroctu. 3akoH ['yka

Cwia TpeHUs: cuja TPEHUS CKOJIBKEHHUS, CUja TPEHUS
MOKOS1, APYTUE BUBI TPEHUS

CI/IJ'Ia TAXKECCTU nu 3aKOH BCCMI/IpHOFO TATOTCHUA.
YckopeHre cBOOOTHOTO TaIeHUS

JBuxenue 1uianer Bokpyr Cosnna. IlepBas kocmuueckas
ckopocTb. HeBecoMOCTb U Iieperpy3ku

PaBHOBecue MaTepuanbHON TOUYKH. AOCOTIOTHO TBEPIOE TEIIO

PaBHOBecue TBEPAOro TENMa C 3aKPEIUIEHHOM OCBIO
BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTn

Nmnynsc Tena. U3menenue ummyibsca. IMIynbsc cuisl

3aKOH COXpaHEeHMsI UMITyJIbCca



8.20
8.21

8.22

8.23

8.24

8.25

8.26

8.27

8.28

8.29

PeakTuBHOE NBUXKEHUE
Mexanudeckas padoTa U MOIITHOCTh

Pabora cun Tsxectw, ynpyroctd, TpeHus. CBs3b DHEPIUM U
paboThI

HOTCHL{I/IaJIBHaH 3Hepr1/151 TCJ1a, IIOAHATOT'O HAa HOBerHOCTBIO
3emiu

[ToreHuuanbHas SHEPTUs CXKATON MPYKUHBI

Kunernueckass osHeprus. Teopema 0 KHHETHYECKOU
SHEPTrUU

3aKkoH COXpaHCHUA MEXaHHYECKOU OQHCPIUH

[TpakTyeckue paboOTHI:

OnpeneneHue cpenHell CKOPOCTU CKOJbXKEHHUS Opycka WIu
JBYDKEHUS IIAapUKa M0 HAKJIOHHOM IulockocTd. OnperencHue
YCKOpPEHHsI Tela MpU PABHOYCKOPEHHOM [JBM)KEHUH IO
HAKJIOHHOM INIOCKOCTH.

HccnenoBanue 3aBHCUMOCTH TYTH OT BpPEMEHH MpH
PaBHOYCKOPEHHOM JIBI)KEHHUH 0€3 HauaJIbHON CKOPOCTH.
[TpoBepka THIOTE3BI: €CIIU MPU PAaBHOYCKOPEHHOM JIBUKCHUU
0e3 Ha4aIbHON CKOPOCTH ITYTH OTHOCSTCS KaK psii HEYETHBIX
qucel, TO  COOTBETCTBYIOIIME IPOMEXYTKH  BpPEMEHHU
OJIMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHS CKOJBKEHHUS OT
CHJIBI HOpMaJibHOTO AaBieHus. OnpeneneHue koddduuuenta
TpPEeHUs1 CKONBXeHus. OrmpenerneHne XECTKOCTH TPYKHHBI.
Omnpenenenne pabOThl CUJIBI TPEHUS NPU PABHOMEPHOM
IBIDKGHUW  Tela 1O  TOPU3OHTAIBHOHW  IOBEPXHOCTH.
Omnpenenenue pabOThl CUIIbI YIIPYTOCTH NPHU MOABEME Tpy3a C
UCIMOJIb30BAaHUEM HEMOBI)KHOTO U MOABHKHOTO OJIOKOB

@u3nyeckue ABJICHUS B MNPUPOJE: TPUIUBBI U OTJIMBHI,
newkeHne 1aHeT CoNMHEYHOW  CHUCTEMBI, pPEaKTHBHOE
JIBUOKEHUE KUBBIX OPTaHU3MOB

TexHuueckue YCTPOﬁCTBaI CIIMAOMCTP, JATYHUKU ITOJIOKCHUA,
pacCTodHuAg U YCKOPCHUSA, PaKCTLL

MEXAHNYECKUE KOJIEFAHHMA 1 BOJIHBI

9.1

9.2

9.3

9.4

KonebGarenbHoe paBmkeHune. (OCHOBHBIE — XapaKTEPUCTUKU
KOJIeOaHM: IEPHUO/T, YaCTOTa, aMILUTHTY/a

MareMaTtnyeckuii U INpYKUHHBIM MaATHUKU. lIpeBpaienue
HHEPTUU NPHU KOJIeOaTeTbHOM JABHKEHUH

3aryxatomue  KojeOaHus.  BbIHYXIeHHbIE  KojeOaHwHs.
Pe3onanc

Mexanuueckue BOJHBL. CBoOlcTBA MEXaHWYECKHX BOJIH.
[TpononpHBIE U TONIEPEUHBIE BOJIHBI. J[JTHHA BOJIHBI U CKOPOCTH



10

11

9.5
9.6

9.7

9.8

9.9

€€ pacnpocTpaHeHus. MexaHnYecKue BOJIHBI B TBEPJIOM TeEJE,
CEHCMUYECKHE BOJIHBI

3Byk. [')pomMKkoCTb 1 BbICOTa 3BYKa. OTpakeHuE 3ByKa
Wndpa3Byk u yiabTpa3Byk

[TpakTuyeckue pabOTHI:

Omnpenenenue YacCTOTHI u repuoa Kose0aHui
MaTEMaTHUYECKOT0 MasiTHUKA.

Onpenenenre 4acToThl U Mepuojia KOJIeOaHUHM MPYKUHHOTO
MasTHHKA

HccnenoBanue 3aBUCUMOCTH nepuoa KoseOaHuit
MOBEIIEHHOI0 K HUTHU Ipy3a OT JUIMHbI HUTU. MccnenoBanue
3aBHCHUMOCTH TEpUOJa KoJeOaHUN MPYKUHHOTO MAasSTHHUKA OT
Macchl Tpy3a. [IpoBepka HE3aBUCUMOCTHU MEeproAa KOJeOaHU
rpy3a, NOJBELIEHHOrO0 K HUTH, OT MAacchl rpy3a U KECTKOCTH
npyXuHbl. MI3MepeHue yckopeHusi cBOOOIHOTO MaieHus

®duznyeckue SIBJICHUS B npupoac: BOCHPUATUEC 3BYKOB
JKUBOTHBIMH, 3CMIICTPSACCHUC, celicMUYecKue BOJIHBI, IYHAMH,
9XO0

TexHuueckue  ycTpoicTBa: 9X0JIOT, UCIIOJIb30BaHUE
yABTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

101 DJNeKTPOMarHuTHOE  Mojie.  DJEKTPOMAarHUTHBIE  BOJIHBI.
' CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH

10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJIH

10.3 OnexkTpoMarHuTHass —npupona cera. CKOpoCcTb — CBeTa.
' BostHOBBIE CBOICTBA CBETA

[TpakTyeckue paboOTHI:
10.4 W3yueHre CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBIO
MOOMIIBHOTO TeneoHa

105 dusnueckue SBICHHUS B TPHUPOJE: OWOIOTHYECKOE JEHCTBUE
' BUIMMOTO0, YIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO M3IIy4eHHH

10.6 TexHuueckue YCTpOMCTBA: HCIIOJIb30BAHUE
' AIIEKTPOMArHUTHBIX BOJH JUUISI COTOBOM CBSI3U

CBETOBBIE ABJIEHU A

111 JIyueBas monens cBera. MIcTOUHMKM cBETa

11.2 ITpsimonuHEtHOE pacIpocTpaHEHHE CBETA

11.3 Otpaxenue ceta. [lmockoe 3epkano. 3aKoH OTpakKeHUs CBETa

114 IIpenomnenue cBera. 3akoH mpesnomseHus cseta. llomHoe
' BHYTPEHHEE OTPAKEHUE CBETA

11.5 JInnza. Xop jtydeil B JIMH3E

11.6 Onruueckas cucteMa oToarrapaTra, MUKPOCKOIIa B TEJIECKOTa
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I'ma3 kak  onrtuyeckas  cucrema.  bim3opykocts

11.7
JaTbHO30PKOCTh
118 Pasnoxxenne Oemoro cBera B coektp. OmnbiTel HbioTOHA.
’ CrnosxeHue CIeKTPaIbHBIX IIBETOB. Jlucmepcus cBeta
[TpakTuueckue pabOTHI:
HccnenoBanue 3aBUCUMOCTH yTila OTPaKEHHUS CBETOBOTO
Jy4da OT yIJIa MaJICHuUs.
W3ydyeHne XapakTepUCTHK W300pakeHUs TMpeaMeTa B
TJIOCKOM 3epKajie.
HccnenoBanne  3aBUCMMOCTH  yria  MIPEJIOMIICHUS
11.9 CBETOBOTO JIy4ya OT yIJIa IMaJIeHUS Ha TPAHUIIE «BO3JIYX — CTEKIION.
' [Toyuenne wu300pakeHUH C TOMOIIBIO COOHMpArOLIei
JIMH3BL.
Onpenenenne (OKYCHOTO pACCTOSHUA M ONTHYECKOM
CHJIBI COOMPAFOIICH JINH3HI.
OMBITHI IO PA3JIOKCHHUIO OEJIOTO CBETA B CIICKT.
OmBITEl 1O BOCHPUATHIO I[BETA TIPEIMETOB TMPH HX
HaOJII0ICHUH Yepe3 BETOBbIC (DUIBTPHI
dusznyeckue aBieHus B npupoze: 3armenus Connua u JIyHsl,
11.10 [[BETa Tell, ONTHYECKUe sBJICHHUs B arMmocdepe (1BeT Hebda,
pedpakuus, pagyra, MUPax)
1111 TexHUYeCKHE YCTpPOICTBA: OYKH, MEpHCKoIl, (QoToammapar,
' ONTHUYECKUE CBETOBOIBI
KBAHTOBBIE SIBJIEHW S
121 OmneiTel Pesepdopna u mnanerapHas mozens atomMa. Mojenb
' aroma bopa
12.2 Hcnyckanwe ©W TOTJIONIEHHWE CBeTa aToMoM. KBaHTHI.
) JInHenyaTelie CIEKTphI
12.3 PannoaktuBHOCTE. Anb(da, 6eTa- 1 raMMa-u3IydeHus
124 Ctpoenue atoMHOT0 si7jpa. HykJIOHHAs MOJIEIb aTOMHOTO S/Ipa.
' M30TOmBI
125 PanmoaktuBHBIe  TpeBpamieHus. I[lepwon — monypacmana
' ATOMHBIX SI/IEP
126 Snepubie peakuuu. 3aKOHBI COXPAHEHHs 3apsiIOBOTO U
' MacCOBOI'0 YHCET
12.7 DHeprus CBS3U aTOMHBIX sijiep. CBsA3b MacChl U YHEPTUU
128 Peakuyu cuHTe3a u geneHust sanep. VICTOUHMKH 3HEPrUu
' ComHIa ¥ 3BE3]]
129 Snepnas sHepreruka. JlelcTBUE PaIMOAKTUBHBIX W3JI1y4CHUHN
' Ha )KUBBIC OPTaHU3MbI
12.10 [TpakTrueckue pabOTHI:



12.11

12.12

HaGnroeHue CrijIoNIHbIX U IMHEHYAThIX CIIEKTPOB H3ITyUCHHS.
HccnenoBanue TpPEeKOB: HW3MEPEHHE HHEPrUM YaCTULBIIO
TOpMO3HOMY TTyTH (110 hoTorpadusim).

W3mepenne paaroakTuBHOTo GpoHa

@usnueckue  SABICHUA B IIPUPOJE: €CTECTBEHHBIN
pPaIMOaKTUBHBIA (OH, KOCMHYECKHE JIy4d, PaJdOAKTHBHOE
U3ITy4YeHUE NPUPOIHBIX MUHEPATIOB, IEHCTBUE PAAHMOAKTUBHBIX
U3ITy4YeHU Ha OpraHU3M YeJIoBeKa

TexHu4eckue yCTPOMCTBA: CIEKTPOCKOI, WHIMBUIYaJIbHBINA
JIO3UMETp, KaMepa Bunbcona



IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepsSIeMOro
TpeOOBaHNS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3y/ibTaTaM 0a30BOro
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTeJIbHOM NMPOrpaMMBbl
OCHOBHOTI0 00111ero 00pa3oBaHus Ha ocHoBe PI'OC

[Tonnmanue poiau GU3MKKU B HAYYHON KapTHHE MHUpPa; COPMUPOBAHHOCTD
0a30BbIX MPEACTABICHUI O 3aKOHOMEPHOH CBSI3M U I03HABAaEMOCTH
SABIIGHUW  TPHUPOABI, O PpOJIU  OKCIepUMEeHTa B  (usHKe, O
cuctemooOpasyromiel ponu (UMK B Pa3BUTHH E€CTECTBEHHBIX HAYK,
TEXHUKU M TEXHOJOTHH, 00 IBOIIONUHN (PU3NYECKUX 3HAHUN U X POJIU B
LIEJIOCTHOM €CTECTBEHHOHAYYHOW KapTUHE MHUPA, O BKJIAJE POCCUMCKUX H
3apyO0eKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE HAYKH, O0BSICHECHHE TIPOIIECCOB
OKpY’KaroIllero Mupa, pa3BUTHE TEXHUKU U TEXHOJIOTUH

3HaHuA O BUJIAX MaTepuH (BELIECTBO U IOJE), O JIBUKEHUU KaK CIocode
CYILLIECTBOBaHUSI MaTepuu, 00 aTOMHO-MOJIEKYJISIPHONH TEOPUU CTPOCHHUS
BEIIECTBA, O (PU3MUECKON CYIIHOCTH SIBJICHUN MPUPOABI (MEXaHUYECKUX,
TEIUIOBBIX, JJIEKTPOMAarHUTHBIX M KBAaHTOBBIX); YMEHHE pa3JInyaTh
SBJICHHS 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX JJaHHOE (PU3NYECKOE SBICHUE; YMEHHE paclio3HaBaTh
NPOSIBIIEHUE M3YYEHHBIX (PU3MUECKUX SBJICHUH B OKPYKAIOLIEM MHUDE,
BBIJIEJISAS UX CYLECTBEHHbIE CBOMCTBA (IIPU3HAKH)

BJ'I&}ICHI/IC OCHOBaMH ITOHSATHIHOTO arrmapara 1 CUMBOJIMYCCKOI'O A3bIKa
(1)I/I3I/IKI/I U HUCIOJB30BAaHUC HUX IJId PCIICHUA y‘~I€6HBIX 3aaa4;, YMCHHUC
XapaKTCpPU30BaATb CBOMCTBa TCII, (I)I/I3I/I"IeCKI/Ie SABJICHUS W TIPOLECCHI,
HCIIOJIb3Ys q)YHI[aMCHTaHBHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHre ONnMChIBaTh M3YYCHHBIE CBOMCTBA TeN W (DU3WUYECKUE SIBICHHUS,
MCTIONB3Ys PU3UIECKUE BETUIHHBI

BrnaneHnue ocHOBaMU METO/I0B HAYYHOTO TTO3HAHUS C YYETOM COOIOICHUS
MpaBmJI OE30MaCHOTO TpyAa: HabMoIeHNe PU3NIECKUX SIBICHUI:

YMEHHE CaMOCTOSATEIBHO COOHMpaTh IKCIEPUMEHTAIBHYIO YCTaHOBKY W3
JTAaHHOTO Habopa 000PY0BAHUS 110 HHCTPYKIIMH, ONTUCHIBATEH X0/ OTBITA 1
3aMUChIBaTh €0 Pe3yNbTaThl, (POPMYINPOBATH BHIBObI;

MMPOBCACHNEC MPAMBIX W KOCBCHHBIX I/I3MepeHI/II\/'I (1)I/IBI/I‘ICCKI/IX BCIIMYNH:
YMEHHE  IUIAaHUPOBaTh  W3MEPEHHUs, CaMOCTOATEIbHO  coOUpaTth
SKCIICPUMCHTAJIbHYIO YCTAHOBKY IO MHCTPYKIUH, BBIYUCIATH 3HAYCHUC
BEJIMYMHBI U AHAJIU3UPOBATH IIOJIYYCHHBIE PE3YJIbTATHI C YYETOM 3aJAHHOU
IIOTPELIHOCTH Pe3yIbTaTOB U3MEPEHUN;

NPOBEICHUE  HECIOXKHBIX  JKCIIEPUMEHTAIBHBIX  WCCIICIOBAHMIA,
CaMOCTOSITENIEHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U TIPOBOJIUTH
UCCIICIOBAHHE 110 UHCTPYKITUH, TIPEICTABIIATH MOTyYCHHBIC 3aBUCHMOCTH



10

11

¢u3nYecKUX BENIMYMH B BHUAE TaOMUI U TpaduKoOB, YUUTHIBATH
HOTPEITHOCTH, JIeJIaTh BBIBOJIBI IO Pe3yJIbTaTaM HCCIIeIOBAHHS

[ToHnMaHue XapaKTEePHBIX CBOMCTB (PM3MUECKUX MOJIeNel (MaTepuanbHas
TOYKa, aOCOJIFOTHO TBEPJOE TENIO, MOJCIU CTPOSHHSI Ta30B, JKUAKOCTEH U
TBEPABIX TEJI, INIAHETapHasl MOJENb aTOMa, HYKJIOHHAsI MOJEb aTOMHOTO
A1pa) U yMEHUE IPUMEHATH UX JJIs1 00bsACHEHNS (PU3NIECKUX MPOLIECCOB

VYMeHune o0BSCHATH (PU3UUECKHE MPOIECCHl U CBOWCTBA TEN, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallMi NPaKTHKO-OPUEHTHPOBAHHOIO XapakTepa, B
YaCTHOCTHU, BbIABJIATL MPUYUHHO-CICACTBCHHBIC CBA3M U CTPOUTH
00BSICHEHHE C ONMOpOW HAa M3YyYCHHbIE CBOMCTBA (PM3UYECKUX SIBICHHH,
¢du3nUecKkre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEITN

YMmenue pemiath pacuéTHbie 3a7auu (Ha 0aze 2 — 3 ypaBHEHUIT ), HCTIONb3YA
3aKOHBI ¥ (DOPMYJIBI, CBSI3BIBAIONINE (DU3MUECKIE BETMYMHBI, B YaCTHOCTH,
3aMKChIBaTh KPATKOE YCJIOBHE 3a/layM, BBISBIATH HEJIOCTAIOIINE JAHHBIC,
BBIOMpPATh 3aKOHBI U (OpMyIBI, HEOOXOAWMBIE [UIA €€ peleHuUs,
HCIIOJIb30BaTh CIIPABOYHBIE JIaHHBIE, NMPOBOJUTH PAcu€Thl U OLIEHUBATH
PEATMCTUYHOCTH MOJTYYEHHOTO 3HAaUeHUS (PU3UUYECKON BETUUYUHBI; YMEHHE
OTpEAeNATh Pa3MEPHOCTh (U3MUYECKON BEIUYMHBI, TOJYYCHHOU MpH
pEIIeHUH 3aa4n

YMeHne XapakTepru30BaTh NPUHIUIIBI IEUCTBUS TEXHUYECKUX YCTPOUCTB,
B TOM 4Hcjie OBITOBBIX MPUOOPOB, U MPOMBIIIJIEHHBIX TEXHOJIOTUYECKUX
IPOLIECCOB MO UX OMUCAHUIO, UCIIOJIb3Ys 3HAHHSI O CBOMCTBAX (PU3NUECKUX
SBJICHUN U HEOOXO0MMble (PU3HUYECKHE 3aKOHOMEPHOCTH

YMeHue ucnosib30Bath 3HaHUS 0 GU3NYECKUX SIBICHUSIX B TIOBCETHEBHOM
JKU3HU JUIs1 oOecrieueHus 0e30MacHOCTU NMpH OOpallleHuu ¢ OBITOBBIMU
npuOopaMy M TEXHUYECKHMMH YCTPOMCTBaAMH, COXpPAaHEHHs 370pPOBbS U
COOJIIOJIEHHSI HOPM 3KOJIOTMYECKOI0 TMOBEACHUS B OKpYXKarollel cpene;
NOHUMaHHe HEOOXOJMMOCTH TPUMEHEHUs JIOCTI)KEHUH (QU3NKH U
TEXHOJIOTHH JUIsl pallMOHAIBHOTO MIPUPOIO0I0IB30BAHUS

OneiT moucka, mpeoOpa3oBaHus M MpeACTaBiIeHUS HHpOpMaUU
¢bu3NYecKoro coiepaHus C  HCIOJNb30BaHHEM HH(DOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJOIHI; YMEHHME OLIEHHBATh JOCTOBEPHOCTH
NOJy4eHHOM MHPOpPMALMM HAa OCHOBE HUMEIOIIMXCS 3HAHUA W
JIOTIOJTHUTEIBHBIX UCTOYHUKOB; YMEHHUE MCIOIb30BaTh MPU BHIIOIHEHUH
yueOHbIX 3a/JlaHUil HAYYHO-TIONYJSIPHYIO JIUTEPaTypy (HU3UUYECKOTO
COJlep’KaHus, CIpPAaBOYHbIE MaTepHalibl, pecypchl ceTu HWHTepHer;
BJIa/ieHre 0a30BbIMHM HaBbIKaMU MPeoO0pa3oBaHUs HHPOPMAIIUN U3 OJTHOU
3HAaKOBOW CHUCTEMBl B JpYIyl; YMEHHE CO3/1aBaTb COOCTBEHHBIE
NUCbMEHHBIE M YCTHBIE COOOILIEHHS HAa OCHOBE HH(pOpPMaLUU U3
HECKOJIbKUX UCTOYHUKOB



INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'D
11O ®PU3UKE

K IIpoBepsieMblii 3JIeMEHT COIeP:KAHUS
ox

1 MEXAHUWYECKUE ABJIEHUA

Mexanndeckoe JBUKCHUC. MaTepI/IaJ'IBHajI TOYKa. Cucrema OTCuéTa.

11
OTHOCHUTENBHOCTD JBH)KEHUS

PaBHomepHoe u HepaBHOMepHOe nBKeHue. Cpenusis ckopocts. Dopmyna s
1.2 BerymcieHus cpeaneit ckopoctu: V = S/t

PaBHOMepHOC HpHMOHHHCﬁHOC JABHMIKCHUC. 3aBHCUMOCTh KOOpJZHMHATBI TEjla OT
BPEMCHH B CJIy4a€ paBHOMEPHOTI'O HpHMOJ’IHH@fIHOFO JABMOKCHUA:

13 (1) =x,+vt

Fpa(l)I/IKI/I 3aBUCUMOCTH OT BpPEMCHHU [JI1 IPOCKOHH CKOPOCTH, IIPOCKIHHU
nepeMeuICHusd, IMyTH, KOOPAWHATHI ITPU PaBHOMCPHOM HpﬂMOHHHeﬁHOM JABMOKCHUH

3aBHCHUMOCTD KOOpAUHATBl TE€Jla OT BPEMCHU B ClIyda€ PaBHOYCKOPCHHOI'O
HpHMOHHHCﬁHOFO JABWKCHUA

| 3] [y

Sl =vy s+ ay=

@opMyIIbl i1 IPOEKIUU NTEPEMELIEHUS, IPOECKIIUU CKOPOCTH U IIPOEKIUU YCKOPEHUS
IIPY PABHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKECHUH:

2
14 -5]_0]:00]. 'r+ﬂ]. '%"
U_\'('f):l)ﬂ_\'_rq'r £,

a.(f)=canst,

5 5

2 2 _ 4
Uiy Uiy Sy

I'paduiku 3aBUCHMOCTH OT BpEMEHH AJIsl MPOEKIUN YCKOPEHUSI, TPOEKLIUU CKOPOCTH,
MIPOCKINN TEPEMELIEHUs, KOOPAWHATBHI INPU PABHOYCKOPEHHOM MNPSIMOJUHEHHOM
JBUKEHUH

CBobGonnoe mnanenue. dopMynbl, OMHMCHIBAIOIIME CBOOOAHOE MaJCHUE Tejla I10
15 BEPTUKAIM (JBWKEHHME Tela BHU3 MJIM BBEPX OTHOCUTENBHO TMOBEPXHOCTH 3E€MIIM).
' I'paduku 3aBUCUMOCTH OT BpEMEHU ISl TPOEKIIMH YCKOPEHU S, TPOEKIIMHU CKOPOCTH U

KOOPIUHATHI TIPHU CBOOOIHOM TaJICHUH TeJIa TI0 BEPTUKATIH

CKopocTh paBHOMEPHOTO JBUKECHHUSI T€JIa 10 OKPYKHOCTH. HampasiieHrne CKOpOCTH.
16  ®dopmyna [ BBIYHCICHUS CKOPOCTH Yepe3 paAnyC OKPYKHOCTH U TEPHUOJT

oOparieHus:



LentpoctpemMutenbHoe  yckopeHue.  HampaBineHue — HEHTPOCTPEMUTEIBHOTO
yckopenus. @opmyra 15l BBIYUCICHUS YCKOPEHUSL:

b
=R
®opmyina, cBsI3bIBaIOIIAs EPUOJT U YACTOTY OOpalCHHUS:
Y
T

Macca. ITnotHocts Bemectsa. @opmyra i BBIYUCICHUS IIIOTHOCTH:

_m
17 P77

1.8  Cwuna — BexTopHas ¢pusznyeckas BenmauHa. CI0XKeHUE CHIT
19  SBnenue unepuuu. [lepssiit 3axoH HeroToHa

Bropoii 3akon HeroToHa:

F=m.d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPa CHJIbI, IEHCTBYIOIIEH Ha
TEJIO0
B3anmopeincreue ten. Tperuit 3akoH Herorona:
1.11 F p _*Fl—>2

TpeHI/Ie IOKOSA W TPCHHUE CKOJIBXCHUS. CDopMyna JJIs1 BBIYUCIICHUSA MOAYJIA CHJIIbL
TPCHUA CKOJIbXKCHUA:

112 Fo=p-N

Hedbopmarus Tena. Yopyrue u Heynpyrue aedopmarii. 3aKoH yrnpyrou nedopmaruu
(3akon I'yka):

113 F=k-Al

1.14  BcemupHoe TAroTeHHE. 3aKOH BCEMUPHOTO TATOTEHUS:



F_G. my -i}}:
R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHS.
dopmyna 175 BBIYUCICHUS CHITBI TSHKECTH BOJIHM3H moBepxHocTH 3emin: F = mg.
JBmxenue mianer Bokpyr Connua. [lepsas kocmudeckas ckopocts. HeBecomocTs u

neperpy3ku

Nmmynbe Tena — BeKTopHas GU3NYecKasi BETMYUHA.
1.15 D=mi

Nmnynsc cucremsl tein. M3menenue umnyisca. Mmyinbsce cusl

3akoH COXpPAaHCHUA UMITYJIbCa JJIsL 33.MKHYTOI>’I CUCTCMBI TCII:
1.16  p=mmU; +imyU, =const

PeakTuBHOE ABMXKEHUE

Mexannueckast pabora. @opmya s BEIYUCICHUS PAOOTHI CHIIBL:

A=Fsooscx
MeXaHI/ILIeCKaH MOIITHOCTb:
1.17
=24
y

Kunernueckas u NMOTCHIHAJIbHAA SHEPIUs. d)opMyna JJII BBIYMCIICHUSA
KHUHETHYECKOM SHEPTHHU:
2
1.18 TeopeMa 0 KHHETHYECKOH OHEPIUHU. d)opMyJIa JJISA BBIYUCIICHUA HOTCHHH&J’IBHOﬁ
. OHCPIUU TCJIa, IOAHATOIO

Hag 3eMIIEit:

E,= mgh

MexaHnyeckas SHEeprus:

E=E,+E,

1.19 .
3aKOH COXpaHEHUsI MEXaHN4YEeCKOH 3Heprun. @opMyiia sl 3aKOHA COXPAHEHUS

MEXaHMUYECKON 3HEPTUU B OTCYTCTBHE CUJI TpeHus: E = const.
IIpeBpamieHne MEXaHMYECKOW SHEPIUU IIPU HAJIMYUU CUIIbI TPCHHUSL.

[IpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
1.20  Peruar. Momenrt cuisl: M - FI.
VYcnoBue paBHOBECHS pblyara:



1.21

1.22

1.23

1.24

1.25

1.26

1.27

1.28

1.29

M +M +..=0
[ToxBwxHBIN 1 HenoABWKHBINA 010ku. KIT/] mpocThIX MeXaHU3MOB,

n= Anonesaas
A—aa'rpaqe:ﬂ:aaﬂ

JlaBiieHne TBEPAOTO TENA.

@opMyia U1 BBIYKMCIICHUS NABJICHMS TBEPIOIO Tena:
_F
I

JaBnenue raza. ATMocdepHoe 1aBleHUE.
I'unpocraTudeckoe AaBiieHNUE BHYTPH KUIKOCTH.
dopmyna 71 BBIYUCIICHUS JaBICHUS BHYTPHU KHUJIKOCTH:

P=pgh+p,

3axoH [lackans. I'mapaBnuueckuii npecc

3akoH Apxumena. @opmyria Al ONpeaeIeHUs BITATKUBAIOIIEH CUIIBI, IeHCTBYIOIICH
Ha TeJo, NOTPYKEHHOE B KUJIKOCTh WM T'a3:

Vcaosue nnaBanus tena. [lnaBanue CYJI0B 1 BO3AYXOILIIAaBAHUEC

Mexannueckue KosnebaHus. AMIUINTY/A, IEPUOA U YacToTa Konebanuil. Popmyna,
CBSI3bIBAIOIIAS YACTOTY U NMEPHOJ KOJIeOaHUM:

MaremMatnyeckuii W IPYKUHHBIA MasgTHUKU. IIpeBpamieHue »sHeprum Ipu
KoJIe0aTeIbHOM JIBUKEHUN

3aTyxa}01uI/Ie KoJIeOaHHSI. BBIHy)KI[eHHLIC koJsieOanus. Pe3onanc

MexaHndeckue BOJIHEI. HpO}IOJ’IBHLIe N TIONCPCYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI H
CKOPOCTb PaCIpPOCTPAHECHHUS BOJIHBI:

h=v-T

3ByK. ['poMKOCTB M BbICOTa 3ByKa. OTpa’keHNE 3BYKOBOW BOJIHBI HA T'PAaHULE JIBYX
cpea. UHdpa3Byk U ynbTpa3Byk

IIpakmuyeckue pabomul

N3Mepenne cpenHell TMJIOTHOCTH BEIIECTBA; APXMMEAOBOM CHIIBIL, KECTKOCTH
IPYXUHBL; KOA(QQUIMEHTa TPEHHsI CKOJIbKEHHs; pabOThl CHJIBl TPEHUS, CHIIbI
YIPYroCcTH; CpeAHEH CKOPOCTH JBMXKEHMs Opycka IO HAKJIOHHOH IJIOCKOCTH;
YCKOpeHusi Opycka Mpu IBMKEHUHU MO HAKJIOHHOW IJIOCKOCTH; YacTOTHI M MEPUOA
Kole0aHUH MaTeMaTW4ecKOoro MasTHUKA; 4YacTOThl M Tepuoja KojieOaHui



1.30

1.31

2.1

2.2

2.3
2.4
2.5

2.6

2.7

2.8

2.9

MPYKUHHOTO MasiTHUKA; MOMEHTa CHJIbI, JIEHCTBYIOIIETO Ha pblyar; paboThl CHIIBI
YIIPYTOCTU TIPH NOABEME TPy3a C IOMOIIBIO HEMOIBIKHOTO OJIOKA; PabOTHI CHIIBI
YIIPYTOCTH TIPH MOIBbEME IPy3a C MOMOIIBIO MTOIBMXKHOTO OJI0Ka.

HccnenoBanne 3aBUCHMOCTH apXUMEJIOBOW CHIIBI OT 00BEMa MOTPYXKEHHOW YacTH
TeJla M OT TUIOTHOCTH JKUAKOCTH; HE3aBUCHUMOCTH BBITAJIKUBAIOLICH CHJIBI OT MACCHI
TENla; CHJIBl TPEHHUS CKOJBXKEHHS OT CHJIBI HOPMAJbHOTO MJaBICHHS M OT pPOAa
MOBEPXHOCTHU; CHJIBI YIIPYTOCTH, BOSHUKAIOIIECH B IPYKUHE, OT CTETIEHH edopManun
MPYKUHBL, YCKOpEHHsI OpycKa OT yrja HaKJIOHA HaIlPaBISIONIECH; eproaa (4acTOThI)
KoJIeOaHUH HUTSHOTO MAasiTHUKA OT JUIMHBI HUTH; MEpHOJa KOJIeOaHUH TPyKUHHOTO
MasiTHUKAa OT MaccChl Tpy3a U KECTKOCTH MPYXKHUHBI; UCCICAOBAHHE HE3aBHCUMOCTHU
nepuoaa KojeOaHWH HUTSHOTO MasTHHKAa OT Macchl rpysa. IIpoBepka ycioBus
paBHOBECHS pblYara

Quszuueckue sA61eHUA 6 npupooe: IPUMEPBI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B
JKUBOU Y HEKUBOH NPUPOJIE, JEUCTBUE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE, IIPUIINBBI
U OTJIUBBI, JIBWKeHUE TulaHeT CONHEYHOM CHCTEMBl, PEaKTUBHOE JIBMIKEHUE KMBBIX
OpPraHU3MOB, pblYard B TeJle YellOBeKa, BIMSHUE aTMOC(EPHOIo JaBJIEHUS Ha KUBOK
OpraHu3M, IUIaBaHUE pbIO, BOCHPUATHE 3BYKOB IKMBOTHBIMH, 3E€MJIETPSICEHUE,
celicMU4ecKHe BOJIHBI, IIyHAMH, 3XO

Texnuueckue ycmpoucmea: CHUAOMETP, IaTYUKU IIOJIOKEHUS, PACCTOSIHUS MU
YCKOpPEHUS, JHWHAMOMETp, NOJUIMIIHUKYK, paKeThl, pblYar, MOABWXKHBIA U
HEMOJBI)KHBIA OJOKM, HAKJIOHHAs IUIOCKOCTb, HPOCTblE MEXaHU3Mbl B OBITY,
cooOmIaoNMecss COCy/Abl, YCTPOMCTBO BOJONPOBOAA, THUIPABIMUYECKUI Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPLIHEBOM HAcOC, apeoMeTp, HXOJOT,
HCIOJIb30BAHUE YIIbTPA3BYKa B OBITY M TEXHHUKE

TEIUIOBBIE ABJIEHW A

OcCHOBHBIE TIOJOXKEHHUSI MOJIEKYJISIPHO-KHHETUYECKOW TEOPHUH CTPOEHUsS BEILECTBA.
Mopnenn  TBEpAOro, KUAKOTO M Ta3000pa3HOTO  COCTOSIHMM — BeEIleCTBa.
Kpucrannuueckue u amop¢Hble Tena

JIBrxeHune yacTull BemecTBa. CBsi3b CKOPOCTH JBMXKEHHSI YacTHUI C TEMIIEPAaTypOH.
BpoyHoBckoe nBmxenue, muddysus

CwmaunBaHUe U KalmuJIAPHBIC SABJICHUA
TenmoBoe pacuIMpeHne U CKaTHe
TeruioBoe paBHOBECHE

Buytpennss sueprus. Pabota u Temonepeaaya kak CiocoObl N3MEHEHU S BHYTPEHHEN
SHEPIUU

Bungsr TCIUIONICpCaAavYu: TCIJIOMPOBOAHOCTh, KOHBCKI WS, U3JTYYCHHUC

HarpeBanue u oxnaxnenue teia. KoauyecTBo TEIIOTHL. Y AeinbHas TEMI0EMKOCTD:

i "

QO=cm|t,— f |
3aK0H COXpaHEHUs PHEPTUHU B TEIUIOBBIX MpoIeccax. Y paBHEHHE TEIIOBOTO OaaHca:

O +0, +..=0



2.10

2.11

2.12

2.13

2.14

2.15

2.16

2.17

3.1
3.2
3.3

3.4

3.5

3.6

3.7

3.8
3.9

Hcnapenue u koHaeHcanus. Mi3aMeHeHne BHYTpEHHEN SJHEPIUH B IIPOLIECCE UCTIAPEHUS
U KoHAeHcanuu. Kunenue xxuakoctu. Y ienpHas Terora napooopasosanus: L = Q/m

BitasxxHoCTB BO311yXa

IInaBnenue n KpucTaJluin3anus. H3menenue BHYTpCHHefI OHCPI'UM IIPpU IIJIABJIICHUU U
KpUCTaJUIN3alluH. YI[CJ'IBHaﬂ TCIIJIOTA IIJIaBJICHHUA:

,_ 9

==
m

BHyTpeHHs 3Heprus CropaHus TOIUIMBA. Y AEJIbHAS TEIUIOTa CTOPAHUs TOIIUBA: (| =
Q/m
[Ipunuuns! padots! Temnosbix apurateneil. KI1/1 rernnosoro asurarens

IIpaxmuueckue pabomol

N3mepenne yaenbHOW TEIUIOEMKOCTH METAJUIMYECKOIO LIWIMHAPA; KOJIUYECTBA
TEIUIOTHI, MOJIYYEHHOTO BOJIOW KOMHATHOW TemmepaTyphl (PUKCHPOBAHHOW MacChl, B
KOTOPYIO OIYLIEH HArpeThlid LMJIMHAP; KOJIUYECTBA TEIUIOTHI, OTJAHHOTO HAarpeThiM
LWIAHAPOM, TIOCJIE OIYCKaHUs €r0 B BOJY KOMHATHOM TEMIIEPaTyphbl; OTHOCUTEIIBHOMN
BJI&YKHOCTH BO3/1yXa; YACJIbHOU TEIUIOTHI IIaBIEHUs JIbJa. MccnenoBanne nsmeHenus
TEMIIEpaTypbl BOJIBI TIPU PA3JIMYHBIX YCJIOBHUSX; SIBJICHHS TEIJIOOOMEHA TMpu
CMEUIMBAHUU XOJIOAHOW U ropsuel BOJbL; MPOLEcca UCTIapEHUS

Qu3zuueckue se6n1eHuss 8 Npupode. TIOBEPXHOCTHOE HATSHKEHUE W KAMJUISPHBIC
SBJICHUST B TIPUPOJE, KPUCTALIBI B mpupoje, u3nydenwe CoJlHIIA, 3aMep3aHue
BOJI0OEMOB, MOPCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa

Texnuueckue ycmpoucmea. KaNWUISIPbl, NPUMEPHl HCIOJIB30BAHUSA KPHUCTAILIOB,
KHUJKOCTHBIM TEPMOMETP, TaTYUK TEMIEPATYPHI, TEPMOC, CUCTEMA OTOILJIEHHSI IOMOB,
TUTPOMETPBI, ICUXPOMETP, NTapoBas TypOHHa, JBUTraTeIb BHYTPEHHETO CrOPaHUs

SJIEKTPOMATHUTHBIE SABJIEHUA
OnexTpuszanus Tei. J[Ba BUaa 3JeKTPUUECKHX 3apsiioB
B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
3aKOH COXpaHEHHsI SJIEKTPUUYECKOTO 3apsiia

3J'ICKTpI/I‘-ICCKOC ITOJIC. HaHpH)KéHHOCTB SJICKTPHUYCCKOTO T10JI4. HpI/IHLII/IH
CYNCPIO3NIHU IJICKTPUICCKUX roJiei (Ha Kau4€CTBCHHOM ypOBHC)

Hocurenun osnextpuueckux 3apsanoB. JleiicTBHe 3EeKTpUYECKOro IMoJig Ha
3eKTpUUecKue 3apsabl. [[pOBOAHUKY U TUAIEKTPUKU

[TocTtossHHBIN BMeKTpUYECKHil TOK. [lelicTBUA anekTpuueckoro Toka. Cuia Toka.
Hamnpsixenne.

l=q/t,U=A/

DNEKTPUUECKOE COIPOTUBIIEHHUE. Y AETBHOE IEKTPUUECKOE CONPOTUBIICHHUE:!

R =pl/S

3akon Oma aiis yuactka anektpudeckou nenu: | = U/R

[TocnenoBarenbHOE COCTMHEHHUE MPOBOIHUKOB:



3.10

3.11

3.12

3.13
3.14
3.15

3.16

3.17

3.18

3.19
3.20
3.21
3.22
3.23

3.24

3.25

I,=I,; U=U, +U,; R=R +R,

HapannenLHoe COCIMHCHHUEC ITPOBOAHUKOB PAaBHOI'O COIIPOTHBJICHUA:

R

U=U;;I=I+I;R=—.
] N ST 2
CMemaHHbIe COSTMHEHMS IIPOBOTHUKOB

Pabota u momHOCTH A5ekTpuueckoro Toka. A = Ult, P = Ul

3akon Jlxxoynsa — Jlenma:
O=I"-R-t

OmneiT OpcTena. MarHuTHOE 110JI€ MPSIMOTO MPOBOJHUKA C TOKOM. JIMNHMKM MarHUTHON
UHIYKIWH

MarsuTHO€ 1noJ€e IOCTOSHHOIO MaruuTa. B3aumMonelicTBie NOCTOSSHHBIX MATHUTOB
JlelicTBrE MarHUTHOI'O OJIS1 HA IPOBOJHUK C TOKOM

OnsiTel Dapanes. SBneHue 3aeKTpoMarHuTHON HHAYKIuK. [IpaBuino Jlenuna

IIpakmuyeckue pabomul

N3mepenue 21eKTpUUECKOT0 COIPOTUBIICHUS PE3UCTOPA; MOLIHOCTH JIEKTPUUECKOTO
TOKa; pabOTHI JIEKTPUUECKOTO TOKA.

HccnenoBanue 3aBUCMMOCTH CUJIbI TOKA, BO3HUKAIOILETO B IPOBOAHUKE (PE3UCTOPHI,
JIaMIIOYKa), OT HANPSKEHUs Ha KOHIaX MPOBOJIHUKA; 3aBUCUMOCTH COITPOTUBIIEHHUS OT
JUIMHBI TPOBOJIHUKA, IUIOMIAAM €ro IONEpPEeYHOro CEYEHHs] M YAEIbHOTrO
COIIPOTHBIICHUS.

IIpoBepka mnpaBuia A DJIEKTPUYECKOTO HANPSDKEHUS IPU  IOCIEA0BAaTEIbHOM
COCUHEHUM TIPOBOJHHUKOB; TMpaBuia M CHJIBl DJIEKTPUYECKOIO TOKa IpH
napajieIbHOM COEJUHEHUH MPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue A6NeHUsT 6 Npupooe: BIEKTPUUYECKUE SBIEHUS B arMmocdepe,
ANEKTPUYECTBO KUBBIX OPraHU3MOB, MATHUTHOE TI0JIe 3eMJIH, Apeiid MOI0COB, POb
MarHUTHOTO TOJIA JIs )KM3HU Ha 3emiie, OJISIPHOE CUSTHUE

Texnuueckue ycmpoticmsa: 3MEKTPOCKOI, aMIEPMETP, BOJILTMETP, PEOCTaT, CYETUUK
AIEKTPUYECKON DHEPIHH, JJIIEKTPOOCBETUTEIBHBIE MPUOOPHI, HarpeBaTelIbHBIC
AIEKTPONPUOOPHI (TTPUMEPHI), IIEKTPUUCCKUE TPEIOXPAHUTETH, DJICKTPOMATHHT,
3JEKTPOJIBUTAaTENb MOCTOSHHOTO TOKA, TEHEPATOP MOCTOSIHHOTIO TOKa

OnekTpoMarHuTHele BOJHEIL. [IIkana 351eKTpOMarHuTHEIX BOJIH

JlyueBas monens cBeta. IIpsmonnHeliHOe pacpocTpaHEeHUE CBETa

3akoH oTpaxeHus csera. [1nockoe 3epkano

IIpenomiienne cBeTa. 3aKOH MPETOMIIEHHSI CBETA

Hucnepcus cera

JIunza. Xox nyueil B muH3e. DokycHOE paccTosiHUE JTUH3bL. ONTHYeCcKas CUila JINH3bI:
D=1/F

I'ma3 xak ontuueckas cucrema. Onrudeckue mpudopsI



3.26

3.27

3.28

4.1

4.2
4.3
4.4
4.5

4.6

4.7

IIpaxmuueckue pabomul
W3mepenue onTHUecKoi cuiibl coOuparomiel JIMH3bL, (OKYCHOTO PacCTOSHUS
coOuparoleit JIMH3bI (110 CBOMCTBY PaBEHCTBA Pa3MEPOB MpeaMeTa U M300paKeHus,
KOTI'/Ia IpeIMET PacIoio’KeH B ABOMHOM ¢oKyce), oKa3aTes IpeJoMISHHS CTEKIIa.
HccnenoBanue cBoiicTBa H300paXKeHUs, MOJIYYEHHOTO C IIOMOIIBIO COOMparomIei

JIMH3bI; U3MCHCHU q)OKYCHOFO PacCTOAHHUA IBYX CIIOKCHHBIX JIMH3; 3aBUCUMOCTHU yIJia

MMPCIOMJICHUS CBETOBOI'O Jiyda OT yIJia MaACHHA Ha I'paHULC «BO3AYX — CTCKIIO»

Dusuueckue signenus 6 npupoode: 3atMenus: Comaia u JIyHsl, IBeTa TeJ, ONTHYECKHUE
sBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPaK)

Texnuueckue ycmpoticmea. 04KH, IEPUCKOII, POTOAITIAPAT, ONTUYECKHE CBETOBOIBI

KBAHTOBBIE ABJIEHUA

PamnoaktuBHOCTE. Anbda-, Oera-, ramma-m3nydeHus. Peakmuum anbda-u Oeta-
pacmaga

OmnsiTel Pesepdopaa mo paccesnuto ansa-uactuil. [lnanerapaas Mmoaens atoma
CoctaB aromHoro sjpa. M3otonsl

[Tepuon monypacnana aTOMHBIX SIAEP

SAnepHble peakuuu. 3aKOHbI COXPAHEHUSI 3aPs,J0BOIO0 U MAaCCOBOT'O YUCEI

Duszuueckue sA61eHUS 8 NpupoOe. ECTECTBEHHbIM paJMOaKTUBHbIN ()OH, KOCMUYECKHE
Jy4u, paJuOAKTHUBHOC U3JIYUCHUC NPUPOJHBIX MUHCPAJIOB, I[CI\/'ICTBI/IC PaaruOaKTUBHBIX
M3JIy4eHUH Ha OPraHU3M 4eJIOBEKa

Texnuueckue ycmpoticméa: CIEKTPOCKON, WHIUBUAYAIbHBIA JO3MMETp, Kamepa
Bunbcona, sinepHas sHepreTrka



YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Ousuka: UHXKEHEphl Oynymiero: 7-if kiacc: yriyoJIeHHbIH YPOBEHb: YUEOHUK: B
2-x gactsx; 1-e m3ganue benara B.B., Boponmosa H.U., Jlomauenkos U.A. u np.;
nop penakuuei [Tanedparnesa FO.A. AkimonepHoe o0mectTBo «M3aaTenbCcTBO
«IIpocBemenue»

» ®usuka: 7-i kacc: 6a30BbI YPOBEHb: YUEOHUK; 3-€ U3jaHuE, TepepaboTaHHOE
[eppimkun .M., UBanoB A.U. AkimonepHoe o0rmiectBo «M3marenscTBo
«IIpocBemenue»

HU®POBBIE OBPA30BATEJIBHBIE PECYPCbHI U PECYPCbI CETU
UHTEPHET

https://physics-engineers.ru/

https://myschool.edu.ru/

https://phys-oge.sdamgia.ru
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