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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS 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 YJIOBICTBOPEHHE
MOBBIIMICHHBIX 3aMPOCOB  OOYYAIOIIUXCS, CTpEeMsIUXca K Oojee TIyOOKOMY
OCBOCHHMIO (DM3MYECKUX 3HAHWW, W Ha (OPMHPOBAHHWE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOOywatonmuxcsa. B mporpamve 1o  (U3MKE  YYUTHIBAIOTCSA
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TAaKKe
MEKIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), mpejjaraet NpuMEpHyI0 MociIe0BaTeIbHOCTh
W3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOAUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU paboyelt MporpaMmbl 10 Y4eOHOMY TIPEIMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIOUTUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEAMETOB, TMOCKOJbKY (PU3WYECKHe 3aKOHBI JIe)KAT B OCHOBE IMIPOIIECCOB U
SABJICHUM, W3y4yaeMbIX XUMHEH, Ouoyiorued, actpoHomMuend u (GU3NIECKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYH0 KapTHUHY  MHpa,
MPEeNIOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METOja
MO3HAHUSA, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna U3 riaBHBIX 3a7a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHON TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢u3ukn Ha YIIyOJIEHHOM YpOBHE TMPEIOJIaracT yBEpPEeHHOE
BJIaJICHUE CHEAYIOIUMHU KOMIETEHTHOCTSIMH, XapaKTEPU3yIOIINMHU
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEOBAHMUS;

WHTEPIPETUPOBATh JAaHHBIE M HCIOJIB30BaTh HAYYHBIC JOKA3aTEIHCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[lenn wu3yueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenMera «®Pusuka» B
oOpa3zoBarenbHBIX opraHusammsx Poccuiickoit ®Deneparuu, peamu3yOmux



OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM
Komnernn Munucrepersa npoceienust Poccuiickoii @enepanuu (IpoTokosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enu n3ydyenust u3uKy Ha yriryOJEHHOM ypOBHE:

pa3BUTHE HMHTEpEca U CTPEMJICHMsI OOYYAIOIIMXCS K HAyYHOMY H3YYECHHIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMUPOBAHUE
UCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMHUpOBaHKME HAYYHOI'O MHMPOBO33PEHMsI KaK pe3yJbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopMupoBaHHE YMEHUUW NTPUMEHATH (U3HUECKUE 3HAHUS U HAyYHbIC
JI0Ka3aTeNbCTBA I OOBACHEHUSI OKPY KAIOIINX SBJICHMUIA;

(dopMUpOBaHHE NPEACTABICHUNH O POAM (UMKUA A1 Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHONW ~ JAESTEIbHOCTH, CBSA3aHHOM C (PU3MKOM, MOArOTOBKA K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

(GopMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY U3y4YeHUIO (U3UKH Ha
yIrIyONEHHOM YpOBHE B paMKaxX COOTBETCTBYIOIIMX mpoduie oOyueHus Ha
YPOBHE CpPEeAHEro 00111ero 00pa3oBaHuUs.

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

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

MpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBICHATH (PU3UUYECKUE SIBJICHUS HA
OCHOBE M3yUeHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJOB PEIICHUS PAaCUE€THBIX U KAUECTBEHHBIX 3a/1a4, TPEOYIOLINX
CO3/1aHUsl W UCHOJB30BaHUS (PUBMUYECKUX MOJENEH, BKIIOYas TBOPYECKUE H
IPAKTHUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE HCCIEAOBATEIBCKUX YMEHHI: HaOMIONaTh SBJICHHUS W H3MEPSThH
dbusznyecKkre BEIMYUHBI, BBIIBUTATh TUTIOTE3HI U Mpeajiarath dKCIepUMEHTAIbHbIC
CHoCcOObI UX MPOBEPKH, IUIAHUPOBATH U MPOBOJAUTH OMNBITHI, SKCIIEPUMEHTAIbHbIE
UCCIIEIOBaHMsI, aHATM3UPOBATh MOJYyUYEHHbBIE JAHHBIE U JIEJIaTh BBIBOIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMUECKOro COAep KaHMUs,
BKJItOUYasi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKCHUAX (PU3UKH, HHTEPIPETAIHS U
KPUTHYECKOE OLIEHWBaHNE MH(POpMAIUH;

3HaKOMCTBO €O cpepaMu Mpo(ecCHOHANBHON AESITENIbHOCTH, CBI3aHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTHUSIMU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3MYEeCcKO HAYKH.



Ha wsyuenue ¢usuku (yriyOn€HHBIH ypOBEHb) Ha YypPOBHE OCHOBHOTO
obmero obpazoBanus orBoautcs 340 dacoB: B 7 kmacce — 102 gaca (3 gaca B
Henenmo), B 8 kinacce — 102 4gaca (3 yaca B Henento), B 9 kiacce — 136 ygacos (4
gaca B HEJICIIIO).

2024-2025: 71 xnacc - 2 yaca 3a cueT 00s3aTeIbHON YacTH y4eOHOro IiiaHa
v | 4 3a cueT BHEYPOUHOU JEATEIBHOCTH;

2025-2026: 7JI knacc - 2 yaca 3a c4eT 00s3aTeIbHON YacTH y4eOHOro TIaHa
¥ | 94 u3 yacTu y4eObHOrO TUTaHa, (HOpMHUPYEMOH ydyaCTHHUKaMU 00pa30oBaTeIIbHBIX
opranm3anmii (mpakTukyM 1o ¢usmke). 8U kmacc - 2 daca 3a cueT 00sS3aTeIbHON
qacTH y4eOHOro MIaHa U | yac 3a cueT BHEYPOUHOU e TEIBHOCTH,

2026-2027: 8JI - 102 gaca (3 waca B Hememo); 9 - 3 gaca 3a cuer
00s13aTEIPHON YacTH y4eOHOTO MIaHa W | Jac 3a cYeT BHEYPOUHOU NESITEIHLHOCTH
(xypc «Pemienue 3aa4 MOBBIIEHHOM CIIOKHOCTHY.

COAEPKAHUE OBYUEHMUSA
7 KIIACC

Pazgen 1. ®u3uka u e€ posib B MO3HAHUN OKPYKAKOIIET0 MUPA.

dusnka — Hayka O Npupoje. SBICHUS TMPUPOJBI (PJIEMEHTHI COJICpKAHUS,
BKJIIOYAIOIINE MEXIPEAMETHbIE CBs3U). DU3NUECKUE SBJICHUS: MEXaHHYECKHUE,
TEIUIOBBIE, JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckre BeaWuyuHbl. Pa3mepHocTh. EnuHuIbBl (QU3HMUECKUX BEJIWYUH.
N3mepenrne (QuU3NYECKUX BEIWYMH. OTajloHbl. Pusmyeckwe npuodopsl. Illena
nenenus. Ilorpemnocts n3mepenuid. IlpaBuna 6e3omacHoro Tpyaa mpu padoTe ¢
JabopaTtopHbIM 00OpyAoBaHHMEeM. MexayHapoaHas cuctema efunuil. llepeBon
BHECUCTEMHBIX eaquHHI] B equHUIbI CU.

Kak ¢u3uka W Jpyrue eCTeCTBEHHbIE HAyKH HM3y4arOT TMPHPOIY.
EcTecTBeHHO-HAY4YHBIM METOJl TMO3HAHUS: HAOJIOJEHHE, TMOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBIXKCHHUE THUIOTE3, SKCIIEPUMEHT TI0 MTPOBEPKE TUTIOTE3, OOBSICHEHUE
Ha0roaeMoro sisjieHus. Onucanue PU3NUECKUX SBJICHHUM C TOMOIIBbIO MOJIENEH.

Hemoncmpauuu.

Mexanuueckue, TEIUIOBbIE, AJIEKTPUYECKUE, MAarHUTHbIE, CBETOBBIE,
3BYKOBBIE SIBJICHMUSI.

dusnyeckue TPUOOPHI U Tpolleaypa MPSAMBIX HU3MEPEHHI aHAJIOTOBBIM U
U (POBBIM NPUOOPOM.

Jlabopamopuvie pabomeul u onvimel.

Omnpenenenue 1EeHbI ISTCHUS MIKaIbl U3MEPUTEILHOTO TTPUdOpa.

N3mepenue pacCTosTHUN.

N3mepenue mionaan 1 oobéMa. MeTo 1 majeTku.



W3mepenne BpemMeHn.

N3mepenne 00bEMa JKUIKOCTH U TBEPAOTO TETa.

OmnpeneneHue pa3MepoB MaibIxX Teld. MeTon psAIoB.

[IpoBeneHne HCCIENOBAHUS IO NPOBEPKE THIOTE3BI: JATbHOCTh IOJETA
HIapuKa, MymeHHOTO TOPU30HTAIBHO, TEM O0JIbIIIE, YeM OOJIBbIIE BHICOTA MTyCKa.

Paznen 2. IlepBoHayajibHbIe CBEJACHUS 0 CTPOCHUM BellleCTBA.

CrtpoeHue BelecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mepbl U Macchl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrm>kenne yactul BemecTBa. CBSA3b CKOPOCTH JBWKEHHUS YacCTHI[ C
temnepatypoii. bpoyHoBckoe nBwxenue. Juddysus. BzaumopaeiicTBue vacTuil
BEIIECTBA: MTPUTSHKEHNE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, JKUJIKOCTEH M TBEPABIX
(KpUCTAITMYECKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSHMSIX U MUX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpauuu.

HaGnronenre OpoyHOBCKOTO ABUKEHUS.

Hab6monenne nuddysun.

HabGmronenue sBieHuit, 00bICHIIONINXCS TPUTSHKEHUEM WM OTTAJIKUBAaHUEM
YacTUI BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

OreHka quaMeTpa aToMa METOJIOM PSAOB (C UCIOJIb30BaHueM (oTorpaduii).

OnbITHl IO HAOIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSHKCHHUS.

Pa3nea 3. /IBukeHHe U B3aUMOAeCTBHE TeJl.

Mexannueckoe newxkenue. I[lyte u  mnepememenue. PaBHOMepHOe H
HepaBHOMEpHOe nBrKeHHe. CBOOOMHOE MaJeHHe KaK MPUMEpP HEPAaBHOMEPHOTO
nerokeHus: ten. Ckopoctb. CpenHsss CKOpOCTh HNPH HEPABHOMEPHOM JABUKECHHM.
Pacuér myTu u BpeMeHU JBUKCHUS.

['paduku 3aBuUCMMOCTEM BETWYWH, OMUCHIBAIOIIMX JABWXkeHue. OOmue
NMOHATUSI 00 OTHOCUTENBHOCTH JBUXeHUs. CloXeHue CKOpOCTeW i Tell,
JBIOKYIIUXCS MMApaIebHO.

SBnenne uHepuuM. 3aKOH HMHEpUUHU. B3aumopaeicTBHEe Tel Kak NpPUYHHA
M3MEHEHUSI CKOPOCTHM JABMXKEHHUs Teil. Macca Kak Mepa HHEPTHOCTH Tella B
MOCTYMAaTeNbHOM JBMKEHHHM. [InotHOCT, BemiecTtBa. CBS3b IUIOTHOCTH C
KOJMYECTBOM MOJIEKYJ B eauHuIle 00béma BemecTtBa. CMecH H  CIUIAaBBI
[ToBepXHOCTHAS ¥ JTMHEWHAS IUIOTHOCT.

Cuila Kak XapakTepucTuKa B3auMmojeicTBus Teil. Cuiia ynpyrocTd M 3aKOH
['yka. 3MepeHue CUiibl ¢ TOMOUIBIO AUHAMOMETpA. SIBJIECHHUE TIATOTEHUS U CHJIA



TsokecTu. Cuila TsKeCTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Cnoxenue
CWJI, HAlIPaBJIEHHBIX MO OJHOM npsiMoi. PaBHoxeilcTByromas cui. Cuna TpeHUs.
TpeHue CKONBXKEHHs W TPEHHME IIOKOsI, BSI3KOE TpeHue. TpeHue B Npupoae u
TEXHUKE.

Jemoncmpayuu.

Habnrogenne MEXaHM4eCKOro IBUKEHHUS TENa.

N3mepeHne CKOpOCTH NMPSAMOJIMHENHOTO JBUKEHHS.

HabGnronenue siBjeHUs: HHEPIUU.

HabGmronenue n3MeHeHust CKOpOCTH MPY B3aUMOJICUCTBUU TEll.

CpaBHEHHE Macc MO B3aUMOJIEVCTBUIO TEL.

CrnoxeHue CHJl, HalpaBJICHHBIX 110 OJHOW MPSIMOIA.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenrne CKOPOCTH PABHOMEPHOIO JBMKEHMs (IIapuKa B KHUIKOCTH,
MOJIEH JIEKTPUUECKOTO aBTOMOOMIISL U TaK J1ajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCKa WM IIapukKa IIo
HAKJIOHHOU IUTOCKOCTH.

Onpenenenue mI0THOCTH TBEPAOTO TeNA.

OmnbITEl, JIE€MOHCTPUPYIOLIME 3aBUCUMOCTh pacTsDKeHUs (Iedopmarun)
IPYKUHBI OT IPUIOKEHHOW CHJIBI.

OnbITEI, TEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHS OT
CHUJIBI TABJICHUS U XapAKTEpPa CONPUKACAIOLINXCS IOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Hasnenue. Cuna gasnenus. CiocoObl yMEHBIICHUS U YBEIMUCHUS JaBICHUS.
JlaBnenue rasza. 3aBUCHUMOCTb JaBJ€HHUA Ta3a OT 00bEMa M TEMIEpaTyphbl.
[lepenava naBneHus TBEPABIMHU TEJIAMU, KUAKOCTSIMU M razamMu. 3akoH [lackais.
[IHeBMaTHYeCKHE MALLIUHBI.

3aBUCHUMOCTh  JABJCHHMS  XKUJAKOCTH  OT  [JIYyOMHBI  IMOTPY>KEHUS.
['unpocrarnueckuit  mapagokc. CooOmaromuecss cocyasl. [ 'uapaBandeckue
MEXaHHU3MBbl. Vcronb30BaHnEe BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHSX.
Y CTpolCTBO BOJIONIPOBO/IA.

AtMocdepa 3emnn u atmocepHoe naBiaeHue. [IpuumHbBI CyliecTBOBaHUS
BO3yIIHONW 000souku 3emiu. OmnbiT Toppuyennu. M3mepenue arMochepHOro
JaBJeHUs. 3aBUCUMOCTb aTMOC()EpPHOTro JAaBJIE€HUSI OT BBICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEPHOTO TABJICHHUS.

JlelicTBre KUAKOCTU M ra3a Ha MOIPyKEHHOE B HUX TeJIO. BrITankusaromas
(apxumenoBa) cuia. 3aKkoH ApxuMe/ia. Y CIOBHE BOSHUKHOBEHUS BHITAIKHBAIOIIEH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. BoznyxomiaBanue.

Hemoncmpayuu.

3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYPHI.



[lepenaya naBneHus )KUIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBinenue nelcTBHsl aTMOCHEPHOTO JABICHUS.

Cudon.

3aBUCUMOCTh BBITAJIKMBAIOIIEH CHIIBI OT 00BbEMA MOTPYKEHHON B KHIKOCTb
YaCTHU TEJIA U IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CUJIbI BECY BBITECHEHHOW KUJKOCTH.

VYcnoBue naBaHus TEN: IUIABaHUE WA MOTPYKEHUE TENl B 3aBUCHUMOCTH OT
COOTHOILIEHHUS TUIOTHOCTEU TeJIa U JKUJKOCTH.

Jlabopamopuvie pabomul u onvimaol.

HccnenoBanre 3aBUCMMOCTH Beca Tella B BOAE OT 00OBbEMa MOTPYKEHHOH B
KUJKOCTb YaCTH TEJA.

Onpenenenne BBITAIKUBAIOLIEH CHJIBL, IEUCTBYIOIIEH Ha TEJO, MOIPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEN HA TEJIO B
KUAJKOCTH, OT MacChl TENA.

OneITBl, JAEMOHCTPUPYIOIIME  3aBUCHMOCTH  BBITAJKHWBAIOLIEH  CHIIBI,
JEHCTBYIOLIEH Ha TEJNO B KUJIKOCTH, OT 00bEMa MOrpyKEHHOHN B XKUAKOCTh YacTH
T€JIa U OT INIOTHOCTHU KUJAKOCTH.

KoHcTpynpoBanue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJKH U OINPEIEICHNE
€€ rpy30H0AbEMHOCTH.

Pa3zgen 5. PaGoTra 1 MOIIHOCTB. JHEpPrus.

Mexannyeckast paboTa JJ1s1 CHJI, HAIIPABJIEHHBIX BJOJIb JIMHUM ITEPEMEIICHUS.
MoniHoCTb.

[IpocTbie MeXaHM3MBbI: pblYar, BOPOT, OJOK, TOJUCHACT, HAKJIOHHAS
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMmeHT cuiibl. PaBHOBecue prruara. IIpasuno
MOMEHTOB. [IpumeHeHHe mpaBWiia paBHOBECUS pbluara K OJIOKy. «30510TO€
npaBuio» mexanuku. KIIJ] mpocteix Mexanus3moB. [IpocTeie MeXaHU3MBI B OBITY,
TEXHUKE, KUBBIX OpraHu3Max.

Mexannueckass dHeprus. KuHeTtmueckas W IOTEHUHWAIBHAS DHEPTHS.
[IpeBpailieHrie OHOTO BH/IA MEXAHUYECKOW SHEPTHH B IPYTOW. 3aKOH COXPAHEHUS
Y IPEBPALLECHUS S3HEPTHHU B MEXAHUKE.

Hemoncmpauuu.

[Tpumepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimaol.

HccenenoBanue ycioBUii paBHOBECHs pblyara.

N3mepenue KIIJ[ HaKIIOHHOW MIIOCKOCTH.

N3yuyenue npaBuiia peiuara Jjis MOABUKHOTO U HETIOABUKHOTO OJIOKOB.



Omnpenenenune KI1J] moaBmXHOTO U HETIOJBMIKHOTO OJIOKA.

Omnpenenenue padOThl CUJIBI YIPYTOCTU NPU MOABEME IPYy30B IPU MOMOIIU
ITOJIBYDKHOTO OJIOKA.

N3ydeHue 3aKoHa COXpPaHCHUS] MEXAaHUYECKON SHEPIHUU.

8 KVIACC

Pa3nea 6. Tens1ioBLIe ABJICHUS.

OCHOBHBIE TIOJIOXKEHHUSI MOJEKYJIAPHO-KUHETHYECKOW TEOPUU CTPOCHHS
BemecTBa. Macca U pasmepbl aTOMOB M MoJIEKYJ. ONBITHI, NOATBEPKIAAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIAPHO-KUHETUYECKOU TEOPHUHU.

Mopnenu TBEPAOro, JKUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnmnueckue u amopgubie Tena. ['padeH — HOBBI Marepuan s HOBBIX
TEXHOJIOTUNA. TEeXHOJOTHK TMOJY4YeHUs HCKYCCTBEHHBIX aiMa3zoB. OObsCHEHUe
CBOMCTB T'a30B, KXUIAKOCTEH W TBEPABIX TE HA OCHOBE IOJIOKEHUHW MOJIEKYJIAPHO-
KMHETUYECKOW Teopuu. [IoBEpXHOCTHOE HATS)KEHUE, CMAauMBaHUE, KallWJUIAPHBIC
ABJCHUSA. TEIUIOBOE pacIIMpEHUE U C)KaTHe. 3aBUCUMOCTb JIaBJICHUSI raza oOT
00BEMa, TeEMIIEPATYPBHI.

Temneparypa. CBsi3p TeMmepaTypbl CO CpPEIHEN KHUHETUYECKOM HSHEprueu
TEIUIOBOTO JIBUKEHHUS YacTUll. TeMIiepaTypHbIe IIKaJIbL.

Buytpennsis sHeprus. CnocoObl HW3MEHEHHS BHYTPEHHEH SHEpruu:
TeIuIonepesaya U COBEpILICHUE paboThI. Bunsl TEIIONEepEeaauH:
TEIUIONPOBOJAHOCTb, KOHBEKIUS, U3JydeHUE. Buapl Terionepenayn B NpUpoae U
TexHuke. HeoOpaTuMOCTh TEMIOBBIX MPOIECCOB.

KonudectBo TemoTsl. YenbHas TEIUIOEMKOCTh BelIecTBa. TeriooOMeH u
TeIJI0Bo€ paBHOBecue. 3akoH HrioToHa-Puxmana. YpaBHeHHE TEIIOBOTO OasiaHca.

[InaBieHrE U OTBEPAECBAHNWE KPUCTAJUIMYECKUX BEILECTB. Y IEJIbHAS TEIJIOTa
riasieHus. [lapooOpasoBanue u konneHncauus. Mcenapenne. Kunenue. Y nenbHas
TEIJIoTa  mapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpAaTypbl  KUIEHUS  OT
aTMocepHoro aaBieHus. HachllleHHBI W HEHACHIIICHHBIM Tap. BraxHOCThH
BO3/yXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Ipunuunel padoTel TermnoBbix aABurateneit. KIIJ TermoBoro asuraresns.
TeruioBple ABUTATENIM M 3alATA OKPYXKAOWIEH cpeapl. TemnnoBble IOTEpU B
TEIUIOCETSX.

3aKOH COXpaHEHUS! U MPEBPAICHUS SHEPTHUU B MEXAHUYECKHX U TEIJIOBBIX
MPOIIECCaX.

Hemoncmpauuu.

Habmoienue OpoyHOBCKOTO JIBUYKEHUSI.

Hab6nronenune nuddysun.



HaOnronenne sIBICEHHI TOBEPXHOCTHOTO HATSDKEHUS, CMauuBaHUA W
KAWJUISIPHBIX SIBIICHUM.

HaOnronenue TenioBoro paciimpeHus Ted.

W3meHeHue AaBiieHHs] ra3a NpuU U3MEHEHUM O0bEMa M HAarpeBaHUU WIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Bunae! Tenmonepenayn.

OxJaxJieHue Ipu COBEPIICHUHN PabOTHI.

HarpeBanue npu coBepiieHUN padOThl BHEITHUMU CUJIaMHU.

CpaBHEHUE TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.

HaOnronenue kumneHusl.

HaOnroienre mocTosIHCTBA TEMIEPATYPhI MPH TIABJICHUU.

Mogenu TenoBbIX IBUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKECHHUS.

OnBITHI 11O BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.

N3mepenne TemnepaTypsl MpPH IOMOIIM JKHUAKOCTHOTO TEPMOMETpa H
JlaTYuKa TEMIIEPATYPHI.

OnpIThl MO HAOJIOIEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, >KUIKOCTEH H
TBEPABIX TEIL.

OmnpeneneHue gaBieHUs BO3yXa B OJJIOHE HIITPUILA.

HccnenoBanre 3aBUCHMMOCTH JABJIEHUS BO3JyXa OT €ro oo0béma #
TeMIepaTyphbl.

[IpoBepka TUMOTE3bl JUHEHHONW 3aBUCUMOCTH JIJTUHBI CTOJOHMKA >KUIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOmronenne wu3MeHEHUs BHYTPEHHEM DSHEpruM Tejla B  pe3yjbTare
TEeIJIonepeayr U padOThl BHEITHUX CHJI.

HccnenoBanuie sBIEHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOJHOW H
ropstyei BOJIBI.

OmnpeneneHue KoJWYeCTBa TEIMJIOTHI, MOIYUYEHHOTO BOJOW MpPH TEII000OMEHE
C HarpeThIM METAJUTNYECKUM LIUIUHIPOM.

Omnpenenenre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HeioToHa-Puxmana).

OmnpeneneHue yaelnbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpenenieHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaeabHON TEIIOTHI TJIaBICHUS JIbJIA.

Pazgen 7. JaekTpudeckue ¥ MAarHUTHbIE SIBJICHUS.

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



Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mosd. IlpuHimn
CYIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOIHMKHM, HAMAJIEKTPUKH M IOJYNPOBOJHMKH. 3aKOH
COXPaHEHHUS IIEKTPUUYECKOTO 3apsia.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B METAJIJIaX, KUJAKOCTIX U razax.

DnekTpuyeckas nenb. Cuia Toka. DIEKTPUUECKOE HAIPSIKEHUE. AMIIEPMETP
Y BOJIBTMETP B LIEMU NOCTOSTHHOTO ToKa. CONMPOTUBIIEHHE MPOBOJHUKA. Y IEJIBHOE
CONPOTHUBJIEHUE BellecTBa. 3akoH Oma g ydactka uend. IlocimenoBaTtenbHoe u
napajuiebHOE COeIMHEHHE NTpOBOAHUKOB. DJIC B LM NOCTOSHHOIO TOKa. 3aKOH
Oma s monnoil nenu. I[lpaBuna Kupxroga. Pacy€r mpocThIX 3J€KTpUUECKUX
uener. HenHenHbIe 2JIEMEHTHI.

Pabota W MOIIHOCTH SJEKTPUYECKOrO TOKa. 3akoH Jlxoynsa-JleHua.
DOneKTpuYecKre Lenu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKAHHE.

[locTossHHBIE ~ MarHuThl.  B3auMoAEHCTBHE  IOCTOSHHBIX ~ MarHUTOB.
MarnuTHoe nosie. MarauTHOE noJjie 3eMJIM U €ro 3Ha4eHue Ui )KU3HU Ha 3eMIle.
OmnbiT Opcrena. MarHutHoe moJsie JJIEKTpUYecKoro Toka. OnbelT  Amrepa.
[IpumeHeHne BIEKTPOMArHUTOB B TEXHUKE. JleMCTBME MAarHMTHOrO TOJS Ha
npoBOJHUK ¢ TokoM. Cumia Ammepa W omnpeferneHue €€  HalpaBIICHUS.
DNEeKTPOABUIaTeNb IOCTOSIHHOTO TOKa. Mcronbp30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKUMK. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MTOJIyYEHHUS AIEKTPUUYECKOU SHEPI'UH.
DJEeKTPOCTAaHIIMM Ha BO300HOBIISIEMBIX HCTOYHUKAX SHEPrUU. ODKOJOTHYECKHE
po6JieMbl 3HEpPreTUKU. TOIMIMBHBIE AIEMEHTHI U 3JIEKTPOMOOMIIH.

Hemoncmpauuu.

DJeKTpU3anus Tell.

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

YCTpOUCTBO U IEUCTBUE JEKTPOCKOTIA.

DnekTpocTaTuyecKasi MHIYKLIMS.

3aKOH COXpAHEHUS INEKTPUUECKUX 3aPAI0B.

MopaenupoBaHue CHIOBBIX JIMHUM DJJIEKTPUYECKOTO IOJAS C IMOMOUIBIO
OyMa)kHBIX CYJITAHOB.

[IpOoBOHUKH W TUDJICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.



DNEKTPUUECKUN TOK B )KUIKOCTH.

["a30BbIi1 pa3psin.

N3mepeHue Cuiibl TOKa aMIePMETPOM.

N3MepeHune 2eKTPUYECKOTO HAIPSIKEHUST BOJIbTMETPOM.

PeocTaTt 1 Mara3ud COpOTUBIICHUH.

B3anmonaencTBrE TOCTOSTHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3/IeIEHU MMOJI0COB MarHuTa.

MoaenupoBaHrue MarHUTHBIX OJIEN MOCTOSIHHBIX MarHUTOB.

OnbIT Ipcrena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJII HA TPOBOJHUK C TOKOM.

DNEKTPOJIBUTATENIb MOCTOSHHOTO TOKA.

OmnbiThl Dapajnes.

DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.

OnbITel 1O HAONIOACHUIO JJICKTPU3AIMU TEI TpPU CONPUKOCHOBEHUU U
WHIYKIUEN.

UccnenoBanne JEWCTBUS DJIEKTPUYECKOTO TIOJIsi Ha TPOBOJHUKUA U
JTIADJICKTPUKH.

COopka 1 UCTIBITAHUE DJICKTPUUYECKOMN LIETIH MOCTOSHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, MPOTEKAIOIIETO Yepe3 pe3ucTop, OT
HanpsHKEHUS Ha PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OnpIThI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD JJIEKTPUYECKOTO COMPOTUBIICHUS
MPOBOJIHUKA OT €r0 JUIMHBI, IJIOIIaA1 MTOMEPEYHOro CEUYCHMS 1 MaTepuara.

OmnpeneneHue yaeabHOTO COMPOTUBIICHUS TPOBOAHUKA.

[IpoBepka TmpaBwia CJIOXKEHHUS HANPSHKEHUM TIPU  MOCIEI0BATEIBHOM
COCJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia M8 CWIbI TOKAa TIpU TapaICIbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue 3/[C 1 BHYTpEHHETO CONPOTUBIIEHUSI UICTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BeINOJIHEHUS 3aKOHA OMa 1J1 MOJTHOM 1EMu.

N3ydeHne BOJIbTAMIIEPHBIX XaPAKTEPUCTUK HEIMHEUHBIX JIEMEHTOB (JIAMIIBI
HaKaJMBaHUS WIH MOJYTPOBOIHUKOBOTO JIUOJA).

OmnpeneneHue padboOTHI ANEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.

OrnpenesieHue MOIIHOCTH AJIEKTPUYECKOTO TOKA, BBIACIIEMOI Ha pe3ucTope.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBUS TTOCTOSIHHBIX MAarHUTOB.



W3y4yeHne MarHuTHOTO TOJISl IOCTOSTHHBIX MAarHUTOB NP UX O0BETUHEHUU H
pa3eiICHUH.

HccnenoBanne AeMCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMBIThL, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIBI B3aUMOJICUCTBUS KaTYIIKHU C
TOKOM W MarHuTa OT CHJIbl M HampaBJEHUsS TOKA B KaTyIIKE W OT HalW4us
(OTCYTCTBUS) CEpACUHUKA B KaTyIIKE.

N3ydeHnne neiicTBUSI MArHUTHOTO MOl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue paboThl AJIEKTPOIBUTATES.

N3mepenue KIIJI anmekTpoaBUTraTeibHON YCTAaHOBKH.

OnpITEl  TIO  HKCCIECOOBAHHUIO  SIBJICHUS JJIEKTPOMArHUTHONM  HMHIYKIUU:
UCCIIEIOBAaHUE N3MEHEHUM 3HAUCHUS U HAIIPABIICHUS MHIYKIIMOHHOTO TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexanudeckoe aBuwxkeHue. MarepuanbHas Touka. CrHocoObl ONMHMCAHMS
MEXaHUYECKOTO JBWXCHUS: TaOJIMYHBIN, rpaduieckuit, aHamuTudeckuii. Cucrema
orcu€ra. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHHS.

BekTopHble BETMYMHBI, ONEPAIIMU C BEKTOPAMU, MPOCKINU BEKTOpa. Paanyc-
BEKTOP MAaTEpUAJIbHOW TOYKH, IEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
NPSAMOJIMHEWHOE  JBM)KEHHE. HepaBHOMEpHOE MNPAMOJIMHEWHOE JBUXXCHHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJIa PU HEPABHOMEPHOM JIBUKEHUU.

Yckopenne. PaBHOYCKOPEHHOE MPSIMOJMHEMHOE ABHKEHUE. Y CKOPEHHUE
cBoOogHOTrO mMagenusa. OneITel I anuies.

['padrueckas mHTEpHIpeTallvsd YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MYTH H
IepEMELICHHUS IS TPSIMOJIMHEUHOTO JBUKEHUS.

JIBr>keHue Tena, OpOIEHHOTO MO/l YTIIOM K TOPU30HTY.

JIBkeHHE 10 OKPYKHOCTHU. JIMHEHHAst CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
Y 4acToTa o0paIieHus: Mpyu paBHOMEPHOM JIBHXKEHHUU MO OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE MPHU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cuinbl. PaBHOIEMCTBYIOIIAA CUIIa.

[IepBsii 3ak0H HeroToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[TpuHIMII CYyTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, Ipyrue Bu bl Tpenus. KoadummeHT tpenus.

JIBUKEHHE TEN IO OKPY>KHOCTH MO/ IEVCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnum m noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATENbHBIC
amnmaparbl, CyJa Ha TOABOAHBIX KpPBUIbAX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOUIISX. [[BrKeHHe 1oe3/1a Ha MAarHUTHOW TTOTYIIIKE.



Cuna TSHKECTM M 3aKOH BCEMUPHOIO TATOTEHMs. [[BU)KEHUE Tel BOKpYT
rpaBUTALIMOHHOTO LEHTpa (B ToM uwucie maHer BOkpyr Comuua). Ilepsas
KOCMHMYECKAsi CKOPOCTb. HEBECOMOCTD M EPETPYy3KH.

PaBHOBecue maTepuanbHON TOUkH. AOCONMIOTHO TBEpIoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsikecTH.

Nmnynec Tema. W3menenme wummynsca. HMmnynsc cunbl.  Yhpyroe u
HEYNpyroe B3aUMOJEHUCTBHE. 3aKOHbl H3MEHEHUS M COXPAHECHHS HMITYJIbCa.
PeakTrBHOE IBUXEHUE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
TpeHusi. CBA3b dHEpruu U padoThl. [loTeHInanbHas YHEprus Tela, MOJHATOTO HaJl
ITOBEPXHOCTHIO 3eMiin. [loTeHnManbHas sHeprus cxxarton npyxxunsl. Kunernueckas
sHeprud. TeopemMa O KMHETHYECKOM SHEPrHH. 3aKOH M3MEHEHUS M COXPaHEHUs
MEXaHUYECKON SHEPTUH.

Jlemoncmpayuu.

Habnrogenne MexaHM4eCKOro ABMKEHUS Tejla OTHOCUTEIBHO Pa3HBIX TN
OTCYETA.

CpaBHEeHHE TyT€d WM TPAcKTOPUU JBWXKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHMS IIPSIMOJIMHENHOTO IBUKECHUS.

HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBXKECHUS.

HabGnronenue nBM>KEHMS Tela IO OKPY>KHOCTH.

Habmroienue MexaHW4yecKux SIBJICHHM, MPOUCXOIALIMX B CHUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBWXEHUU OTHOCHUTEIIBHO
KaOuHeTa (QU3UKHU.

HaOmronenue paBHOBecHs TeJl, CBOOOIHOTO MajcHUs, KOJeOaHUsI MasiTHUKA B
MHEPLUHAIBHBIX CUCTEMAX KaK IMOATBEPKIACHHUE MPUHIIMIIA OTHOCUTEIBHOCTH.

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

HabGnronenue paBeHCcTBa CHIT TIPU B3aMMOJICHCTBUH TETI.

M3meHeHne Beca Tesa Mpyu yCKOPEHHOM JBHKECHUH.

[lepenaya uMIryabca Mpy B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHHe UMITyJIbCa IPU a0COIIOTHO HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHHE UMITYJIbCA IIPH YIPYTOM B3aWMOJEHCTBUU.

Hab6nronenune peakTUBHOTO ABUKEHUSI.

CoxpaHeHue SHEPTUU MPU CBOOOTHOM MaICHUH.

CoxpaHeHHE 3HEPTUU TP ABUKEHUH TeJ1a O JEHCTBUEM MIPYKHUHBI.

Jlabopamopuwie pabomul u onvimaol.

KoHcTpynpoBanue TpakTa Uisi pasroHa M JaJbHEWIIEro paBHOMEPHOIO
JBKEHUS IAPUKA WIH TETEKKU.



OnpeneneHue cpeaHeld CKOPOCTU CKOJBXKEHUS Opycka WA JIBUKEHUS
HIapyKa 1o HaKJIOHHOW IIOCKOCTH.

OnpeneneHue YCKOpPEHUs Telda MNpU PABHOYCKOPEHHOM JBHXKEHUHU IO
HAKJIOHHOU ITIOCKOCTH.

HccnenoBanre 3aBUCHUMOCTH IYTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JIBH>KCHUU 0€3 HauallbHOW CKOPOCTH.

[TpoBepka TUMOTE3BI: €U MPU PABHOYCKOPEHHOM JBMIKEHUHN 0€3 HadaIbHOU
CKOPOCTH IIyTH OTHOCATCS KAaK PsiJ HEYETHBIX YUCEII, TO BPEMEHA OJMHAKOBBI.

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTHA  CHJIBI  TPEHHMSI CKOJBXEHHUS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenne kodhGUIMEHTA TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

HccnenoBanre 3aBUCUMOCTH CHIIBI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
CTEIEHU JIepopMaIuu MPY>KUHBI.

OmnpeneneHue paOOThl CUJIBI TPEHHS MPU PABHOMEPHOM JIBUKEHUU TeEJa IO
TOPU30HTAIBLHON TOBEPXHOCTH.

Onpenenenue pabOTBl  CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a C
UCITI0JIb30BAHUEM HEIOABUKHOTO U MOBUKHOTO OJIOKOB.

Paznen 9. Mexann4yeckue KoJie0aHusl M BOJIHbI.

KonebarenbHoe nBrmkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOaHUI: TEpUOI,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawllue KoJieOaHusl.
Boinyxennsie konebanus. Pesonanc.

MaremMatnyeckui ¥ NOPYKUHHBIA MasTHUKU. [IpeBpaiieHue SHeEpruuv Inpu
KO0JIEOATEIILHOM JIBU)KEHUH.

Mexanuueckue BoaHBL. [IpomonbHble W TOnEepeuHble BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJIH: MHTEpQepeHius u qudpakius. JJmHa BOJTHBI U CKOPOCTH €€
pacrpocTpaHeHusa. MexaHn4ecKre BOJHBI B TBEPJIOM TeJI€, CEHCMUYECKUE BOJTHBI.

3Byk. Pacnipoctpanenue um oTpaxkeHue 3Byka. [ pOMKOCTh 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. MH]pa3Byk u yabTpasByk. HMcmnosib3oBaHue
yJIbTpa3ByKa B COBPEMEHHBIX TEXHOJIOTHSX.

Jemoncmpayuu.

HaGmronenne koneGaHuii Tenm MOJ JACHUCTBHEM CHUJIBI TSDKECTH W CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnronenune BRIHY)ICHHBIX KOJICOaHWA U PE30HAHCA.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).

Hab6mronenue naTepdepenninu u qudpakiini BOJIH Ha TOBEPXHOCTH BOIBI.

HaOmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.



AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenre 4acTOTHl U MEpHO/a KoJieOaHU MaTeMaTHYeCKOro MasTHUKA.

OmnpeneneHre 4acTOThl U MEpUoia KoJIeOaHUN MPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH Tepuoja KoJaeOaHui Tpy3a Ha HUTH OT JIJIUHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOJICOAaHUH MPYKHHHOTO MasTHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH TNiepuoja KojeOaHWil rpy3a, MOJIBEIIEHHOIO K
JIEHTE, OT MaccChl Tpy3a.

OMnbITBL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEPUOJIa KOJICOAHUIN MPYKUHHOTO
MasiTHUKA OT MaCChl IPy3a U KECTKOCTH MPYKUHBI.

H3mepenne yckopeHus CBOOOJHOTrO MaJeHHUSL.

Pazgea 10. D1eKTpOMArHuTHOE MOJI€ M JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
ANeKTpOMarHuTHhIX BOJH. Illkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JUISi COTOBOM CBsi3W. Panmosokanus. Kocmuueckas
CBS3b.

OnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BoliHOBbIE CBOMCTBa
cBeTa: MHTEephEepeHIUS U TUPPAKIUSL.

Hemoncmpauuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

HuTtepdepenius u nudpaxius cBera.

Jlabopamopuwie pabomul u onvimol.

N3ydeHne CBOWCTB D3JICKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOUIBLHOIO
tenedoHa.

[IpoBeneHue OMBITOB MO HAOIIOACHUIO UHTEPPEPEHIINH U TU(PAKIIMH CBETA.

Pa3gen 11. CBeToBbI€ SIBJICHHS.

JlyueBass Mozenb CBeTa W TeoOMeTpuueckas onTuka. VCTOYHHMKM CBerTa.
[IpsmonuHeliHOe pacnpocTpaHeHue cBeta. 3atMeHus ConHna wu o JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oOTpaxkeHus cBera. llocTtpoeHue
M300pakeHUit, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3akoH npejaomiieHus: cBera. [lomHoe oTpaxkeHue cBeTa.
Hcnonb30BaHue MOJTHOTO OTPAXKEHHSI B ONTUYECKUX CBETOBO/IAX, ONTOBOJOKOHHAS
CBS3b.

JImnza, xonx usywyen B suH3e. Popmysna TOHKOM JuH3BL. IlocTpoenue
n300pakeHn, CHOPMUPOBAHHBIX TOHKOW JMH30M. OmnTHYeckas CcHCTeMa
doToamnmapara, MHUKpPOCKONMa M Tejeckoma. [ma3, Kak omnTh4Yeckas CcucTema.
biu3opykocTh U 1adbHO30PKOCTb.



Pasznoxxenne Oenmoro cBera B crnektp. OmnbiTel Hptotona. Croxenue
CIIEKTPAJIbHBIX 1IBETOB. /ucnepcus ceera.

Hemoncmpauuu.

[IpssMONTMHEHOE paclpOCTPAaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomyuenune n300paxxeHuil B IIIOCKOM 3€pKaJe.

[Ipenomnenue ceera.

OnTryecKuil CBETOBO/I.

Xoj ayuyer B coOMparolieu JIMH3e.

XoJ JIyder B paCCEUBAIOIIEH JINH3E.

[TonyueHnne n300pakeHU ¢ TOMOIIBIO JINH3.

[TpuHuun aevictBus ¢oToanmapara, MUKpPOCKONA U TEJIECKOIIA.

Mogens rnasa.

Paznoxenue 6e10oro cBera B CIIEKTP.

[Tomyuenue 6em0oro cBeTa NpH CI0KEHUH CBETAa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccenmenoBanne 3aBUCUMOCTH yIUIA OTPaKEHUST CBETOBOTO Jiyda OT yIJia
NaJICHUS.

N3y4yeHue cBONCTB N300pakeHUsI B TNIOCKOM 3€pKalie.

HccenmenoBanre 3aBUCUMOCTH yTJIa MPEJIOMIIEHUS OT yTJIa MaJeHUsI CBETOBOIO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonydyenune n300pakeHU ¢ TOMOIILI0 COOMPAIOIICH JTUH3HI.

Omnpenenenne (POKYCHOTO paCCTOSHUS M ONTHYECKOW CHIIBI COOMpArOIICi
JINH3BI.

OnbITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl IO BOCHPHUATHIO IIBE€TA MPEAMETOB MPU HX HAOIIOJCHUU 4Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3pen 12. KBanTOBbBIE SIBJICHHUS.

OneiTel Pe3epdpopna v mianerapHas mojenb atoma. Monens atoma bopa.
Hcnyckanue u norioueHre cBera atroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u raMmma-u3iaydeHusi. CTpoeHue aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npespauieHus. [lepuon nmonypacnaga atoMHbIX siaep. JencTBue paanoaKTUBHBIX
W3JIyYEHUH HA )KUBBIC OPTaHU3MBI. 3aluTa OT PAJMOAKTUBHOTO U3TyYCHUS.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsSJA0BOTO U MAacCOBOrO YMCEIN.
OHeprus cBsi3M aTOMHBIX sanaep. CBsi3b Macchl W AHEpPruM. Peakiuu cuHTE3a U
nenenus snaep. Mcrounuku sHeprum CosiHIa W 3BE37A. flnepHas SHEpreTHKa.
DKoJIOTUYECKHe MPOOJIEMBI SIACPHON YHEPTETUKH.

Hemoncmpauuu.



CreKTpbl U3ITy4YEHHUsI U MTOTJIOLICHHUS.

CreKTpbl pa3IMYHbIX Fa30B.

CnexTtp Bogopoa.

HabGmronenue TpekoB B kamepe Busnbcona.

Pabora cuéTumka HOHU3UPYIONTUX U3ITYYCHUH.

Peructpauus u3nydeHus NpUpOJHbIX MUHEPAJIOB U MMPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

HabGnrofgeHue CruionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanue TPEKOB: U3MEPEHHUE PHEPTHUU YACTHUIIBI 10 TOPMO3HOMY ITyTH
(o potorpadusam).

W3mepenne paanoakTUBHOTO QOHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO-00001AI0IIMI MOTYJIb IIPEIHA3HAYEH JIJIsl CUCTEMATU3aluN
U 000OuIeHHsI  TMPEIMETHOTO  COAEpX aHUs M ONbITa  JESITEIbHOCTH,
NpUOOPETEHHOTO NPH U3YYEHUH BCEro Kypca (M3UKU YIIIyOJIEHHOIO YPOBHS, a
TaK>Ke JJIsl IOJATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY 10 (U3HKE.

B nmnpomecce wu3ydeHuss JAHHOTO MOAYJIS PEATU3YIOTCS W MOJIY4aroT
JalbHEWIIee pa3BUTHE YydeOHbIE JEHCTBHUS, OOECHEUMBAOIIME JOCTHKECHHE
OpPEIMETHBIX M METalpEeIMETHBIX pE3yJbTaTOB O0y4yeHus, (OpMUPOBAHUE
€CTECTBEHHO-HAYYHOU TPaMOTHOCTU: OOBSICHEHUE U ONMCAHUE SIBJICHUI HA OCHOBE
NpUMEHEHUs1 (U3NYECKUX 3HAHWM, HUCCIEA0BATENIbCKUE NIEUCTBHS (BBIIBUKEHUE
TUIIOTE3, MOCTAHOBKA LIEJIM U IUJIAHUPOBAHUE HCCIIECIOBAHMS, aHAIN3 AAHHBIX U
MOJYYE€HHE BBIBOJOB).

[IpeanoututenbHO (HOpPMOM OCBOEHUS MOJIYJSL SIBIACTCS TPAKTHKYM,
porpaMma KOTOPOTO BKJTFOUYAET:

peuieHne 3ajaad, OTHOCSIIMXCA K PAa3MYHbIM pa3fenaM M TeMaM Kypca
($u3MKH, B TOM YUCIIE 33]1a4, UHTETPUPYIOLINX COJIEPKaHUE PA3HBIX Pa3JIeloB;

BBITIOJIHEHUE JTA0OPATOPHBIX PA0OT M OMBITOB (BKJIFOUYAsi paOOTHI M OTBITHI U3
NepeuyHel K pasfenaMm Kypca) B YCIOBHUSAX CaMOCTOSTENBHOIO IJIAHUPOBAHUS
MIPOBENICHUSI UCCIIEI0BAHMS, BBIOOpAa U OOOCHOBaHUSI METOJAa U3MEPEHUS BEJINYUH,
COOPKH SKCIIEPUMEHTAIIbHON YCTaHOBKH;

BBITIOJIHEHUE MTPOOJIEMHBIX 3a/IaHUH MPAKTHUKO-OPUEHTUPOBAHHOTO XapaKkTepa
(3amaHUsl MO E€CTECTBEHHO-HAYYHON TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM CO/ICPKAHUEM;

paboTy Haj rpyNIOBBIMU UM UHAUBUAYAJIbHBIMU MPOEKTAMHU, CBSI3aHHBIMU C
coJiep KaHreM Kypca (pr3uKH.

N3ydyeHne MOBTOPUTENbHO-0000MIAIOMIETO MOIYJS MOXKET 3aKaHUYHWBaTbCA
POBEJCHUEM JUAarHOCTUYECKOW paboThl 3a Kypc (pU3MKK yriayOiIEHHOTO ypOBHS,
BKJIIOYAIONIEH 3a/laHus Pa3HOTO YPOBHS CIIOXHOCTH. Pe3ynbTaTbl BBIMOIHEHUS



JUArHOCTHYECKON pabOThl MOTYT MOKa3bIBaTh CTEMEHb TOTOBHOCTH O0YUYaOIIUXCS
K OCHOBHOMY TOCYAapCTBEHHOMY JK3aMeHy 1o (u3HMKe, a  Takke
CBUJETENBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPAMOTHOCTH.



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

N3yuyenue ¢u3MKM HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

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

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUMN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAJIbHO-ITUYECKUX MPUHILUIOB B JEATCIHHOCTH
Y4EHOT0;

o 3)acmemuueckozo 60CHUMAHUA:

BOCIIPUSTHE ICTETUYECKUX KaueCTB (PM3MUECKOW HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu Hayuno20 nO3HAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUS MHpPA, OCHOBBI PAa3BUTHS TEXHOJOTIWM, BAKHEHILIEHW COCTaBIAIOLICH
KYJIBTYPBIL;

OpUEHTAlUsl B JACATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpEeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIBI;

pa3BUTHE HAY4YHOM JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIEI0BATEIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa U IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HAaHMUE IIEHHOCTH Oe30macHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBUJl 0€30MacHOTO TIOBEJEHHUS Ha
TPAHCIIOPTE, Ha JOporax, C SJEKTPUUYECKHM U TEIUIOBBIM OOOpYyJOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

chOpMHPOBAHHOCTh HaBbIka pedJeKkcud, MPU3HAHUE CBOETO TMpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYroro 4ejaoBeKa;



e 6)mpyooeozo eocnumanus:

AKTUBHOE YYacTH€ B pPEIICHHHM MPAKTUYECKUX 3ajay (B pamMKaxX CEMbH,
oOpa3oBaTenbHON OpraHW3aIlui, TOpoja, Kpas) TEXHOJOTHUYECKOW W COIHAIbHON
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

HMHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0102UUECKO20 60CRUMAHUA:

OpUEHTAIlMsA HAa TMPUMEHECHHE (PU3NYECKUX 3HAHWH IS peIlieHUs 3aaad B
00JaCTH  OKpyXKaromieil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKA UX
BO3MO>KHBIX MOCJIEACTBUAN JIJIsI OKPYKAIOIIEH CPEJIbI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

o 8)adanmavyuu K UIMEHAIOUWUMCA YCI0GUAM COUUATILHOU U RPUPOOHOU
cpeowl:

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

MOBBLIIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTH uepe3 MPaKTHUYECKYIO
JEATEIIbHOCTD;

noTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHWUU, YMEHUU (HOPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX O0BEKTAX U SIBICHUSIX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JacTH
busuky;

IUIAHUPOBAHUE CBOETO PAa3BUTHUA B TNPUOOPETEHHH HOBBIX (HU3MUYECKUX
3HAHUU;

CTPEMJICHUE aHATTM3UPOBATh U BBISBIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUI;

OLICHKA CBOMX JEWCTBUM C YYETOM BIMSHUS HAa OKPYKAIOIIYIO Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIECTBUM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynabTaTe OCBOCHHS TporpaMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIIUE TI03HABATEIbLHBIC YHUBEPCATIbHBIC YUCOHbBIC ACHCTBHUS,
KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble Jornyeckue aefcTBus:
BBISIBIIATH M XapaKTepU30BaTh CYIIECTBEHHBbIC TMPU3HAKH OOBEKTOB
(s1BIEHUI), KIIacCCUPUIUPOBATH UX;



BBISIBIIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUUS] B pacCMaTpUBaEMbIX (haKTax,
JAHHBIX U HAOJFOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHHUSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMM M TIPOILIECCOB, J€NaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX H
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIIBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpATH CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUaHTOB PEILCHHUS, BHIOOpP Haubojee MOIXOJSIIET0 C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KAK HCCIIEN0BATEIbCKUN HHCTPYMEHT O3HAHMS;

IPOBOJUTH MO CaMOCTOSTEIBHO COCTaBJICHHOMY IUIaHY OIBIT, HECIOKHBIM
bu3UeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBIICHUS;

OIICHMBATh HA MMPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, OTYUYECHHYIO
B XO/JI€ UCCJIEOBAHMS WJIU SKCIIEPUMEHTA;

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

MIPOTHO3UPOBATh BOZMOXKHOE JaJIbHENIIIee pa3BUTHE (PU3UMUECKHUX MPOIECCOB,
a TaKKe BBIJBUTATh MPEIIOJIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METONbI, UHCTPYMEHTHI M 3aIllPOChl MPU IMOUCKE U
otOope UH(pOPMAIIUU UITU JAHHBIX C YUYETOM MPEIJIOKEHHON yueOHOM (hrU3UIeCKOi
3a/1auu;

aHaJTM3UPOBaTh, CHUCTEMATU3UPOBATh W UHTEPIPETUPOBATH HH(OpPMAILIHIO
Pa3JIMUHBIX BUJOB U (HOPM TPECTABIICHHUS;

OIICHMBATh HANEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIJIOKECHHBIM
yauTeneM Wik chOpMyITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITETLHO  BBIOMpaTh  ONTUMalbHYHO  (QopMy  MpencTaBiICHUS
uHpoOpMallMu W WJUTIOCTPUPOBATH pEIIacMble 3a7a4d HECJIIOXKHBIMH CXEMaMHu,
JyarpaMMamMu, MHOM TpaduKoil 1 UX KOMOMHAILUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B XO0JIe OOCYXJEeHHs ydyeOHOro maTepuana, pe3yJbTaToB J1a00paTOPHBIX
paboT W MPOEKTOB 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYXJTaeMOW TeMbl U
BBICKA3bIBaTh WJEW, HALECJICHHbIE Ha PEIICHHE 3aJaud MW [OAJEpKAHUE
OJ1aroKeIaTeIbHOCTH OOIIEHHUS;

COIOCTABIISATh CBOU CYXKJICHUSI C CYXACHUSIMHU APYIHMX YYaCTHUKOB AMAIIOra,
OoOHapy>KUBaTh Pa3IMuME U CXOJCTBO MO3UIIUI;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



nyOIMYHO TMPEACTABIATH PE3YJIbTAThl BBHIMOIHEHHOTO (PU3UYECKOTO OIBITA
(3KCnIEpUMEHTA, UCCIEOBAHUS, IPOEKTA);

MOHMMATh U MCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIWBUIYaIbHOU
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATDH LEIH COBMECTHOW JESATENIBHOCTH, OpPraHU30BBIBATh JEHCTBUS IO
€€ JOCTWIKEHUIO: pacHpelesaTb poJd, OOCYXAAaTh IPOLECCHl W PE3yJIbTaTh
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBITNIOJIHATh CBOIO YacTh padOThI, AOCTUTas KayeCTBEHHOI'O pe3yibTara II0
CBOEMY HAIIPAaBJIICHUIO M KOOPAMHUPYS CBOMU JIEHUCTBUS C JPYTMMH YJIECHAMH
KOMaH/1bl;

OLICHMBAaTh KauyeCTBO CBOEro BKJaJa B OOMMHA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM YUaCTHUKAMU B3aMMOCHCTBHSL.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranusauus:

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

OPUEHTHUPOBATHCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHIMBUAYATBHOE, IPUHSATHE PEIICHUSI B TPYIINE, MPUHATHE PEIICHUA TPYIIION);

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM peIieHUs (U3MUESCKOW 3amadul WIu
IJIaH HCCIEOBaHUS C Y4YETOM HUMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYHOCTEH, apryMeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI pEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OIICHKY CUTYaIliy U TIpeajiaraTh IJiaH €€ N3MCHCHMUS;

OOBSCHATh  TPUYMHBI  JIOCTHKEHUS  (HEIOCTM)KCHHS)  PE3YJIbTaTOB
NeSTeILHOCTH, IaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBHI B JEATEIHHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3UYECKOT0 HCCIEAOBAaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTEIBHCTB,
W3MCHUBIINXCS CUTYAIlU, YCTAHOBJICHHBIX OMMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

CTaBUTH ce0s HA MECTO JIPYroro 4esoBeKa B XOJ€ CHopa WIM JIUCKYCCUM 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.

IHNPEAMETHBIE PE3YJIBTATBI

K koHIty 00y4enus ¢ 7 Kaacce IpeIMETHbIE PE3yJIbTAaThl HAa YTIIyOJIEHHOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSl YMEHUIN:



UCIIOJIb30BaTh MOHATUSA: (PU3NUECKUE U XUMHUUYECKUE SIBIICHUS, HAOIIOACHHE,
OKCMEPUMEHT, MOJeNb, THUNOTe3a, €AUHULBI (U3HMUYECKUX BEIUYHMH, aToM,
MOJIEKYJa, arperaTHbIe COCTOSIHHUS BeliecTBa (TBEPAOE, JKUIKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEPHOE, HEpaBHOMEPHOE, MPSMOIHHEIHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOIAsl cuj, aeopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

YBEPEHHO pa3inuaTh sBieHUsA (Iup@dy3us, TEMIoBOE [BHKEHUE YaCTHIL
BEILIECTBA, PABHOMEPHOE [IBIDKEHUE, HEPABHOMEPHOE JBUKEHHUE, WHEPUUS,
B3aMMO/JICHCTBUE TEJI, PABHOBECHUE TBEPJIBIX TEJ C 3aKPEIIEHHON OChIO BpallCHUs,
nepeaayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Trazamu, aTMoc(epHoe
JABJICHUE; TJIaBaHUE TeEJI, IPEBPAILICHHS] MEXaHUYECKOW SHEPIUN) IO OMUCAHUIO HX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OMNbBITOB, JEMOHCTPHUPYIOUIMX JaHHOE
(duznyecKoe sBIICHUE;

pacro3HaBaThb  MpPOSIBICHHE  W3YYEHHbIX  (PU3MUECKUX  SBICHUM B
OKpYXaroleM Mupe (B TOM uucie (PU3NYECKUe SBJICHUS B MPUPOJE: MPUMEPHI
JBW>KEHUS C PA3IMYHBIMA CKOPOCTSIMHM B KMBOW M HEXXUBOW NPUPOJE, NEUCTBUE
CWJI TSKECTH, TPEHHMsI, YIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSHHUE aTMOC(HEPHOro
JIABJICHUSI Ha >KMBOW OpraHW3M, IUIaBaHHWE PbIO, pblYard B TeJie YeJIOBEKa), MpHU
TOM MEPEBOJUTH NPAKTHUUECKYIO 3a/lady B Y4eOHYIO, BBIIEIATH CYIIECTBEHHbIC
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

ONKCHIBATh HM3YyYEHHBIE CBOMCTBA TeJl W (PU3UUECKUE SIBJICHUS, UCIOJIb3YS
¢uznyeckue BeIMUYMHBI (Macca, OOBEM, IUIOTHOCTh BEUIECTBA, BpeMs, IYTh,
CpPEIHsAsI CKOpPOCTb, CHJIA YNPYTOCTH, CHJIA TSDKECTH, BEC Tella, CWJa TPEHUS,
JaBJeHUE TBEPIOrO Teja, JaBI€HHE CTOJ0a KMIKOCTH, BBITAJIKUBAIOLIAS CHJIA,
MexaHuveckas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(PULIHEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETUYECKAsl M NOTEHLUUANIbHAS SHEPTHS] ), IPU
ONKCAaHUU TPABUIBLHO TPAKTOBAaTh (PU3UUYECKHUI CMBICI HCIOJIb3YEMBIX BEJIMYUH,
uxX O0OO3HAUCHUS U EIUHUIBI (U3UYECKUX BEIMYUH, HAXOJIUTh (HOPMYIIHI,
CBS3BIBAIOLIUE JIAHHYIO (DU3MYECKYIO BEIMYHMHY C IPYTUMHU BEIUYMHAMH, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3UYECKUE SBJICHHS M IPOLECCHI,
UCIIOJIb3Ys TIPaBWJIA CIIOKEHHSI CWJI (BIOJb OJIHOW TpsiMoi), 3akoH ['yka, 3akoH
[lackans, 3akoH Apxumena, MPaBUJIO paBHOBeCcHs pblyara (00Ka), «30J0TOE
NpPaBUJIO» MEXAaHUWKH, 3aKOH COXPAHEHUS MEXAHMYECKOW HHEpruu, IMpU STOM
JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHHUE;

CTPOUTH MPOCTbIE (PU3MUECKHE MOJENIU PEaNbHbIX OOBEKTOB, MPOILIECCOB U
SBJIICHUM, BBIJENATh NPU STOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA



00BEKTOB, MPOLIECCOB, SIBJICHUM, IPUMEHITh (PUINIECKUE MOJECIH JIJIsI OOBSICHEHHUS
(bu3MYECKUX MPOLIECCOB U PEIICHUs YUeOHBIX 3a/1a4;

OOBACHATh (PU3NYECKHUE SIBICHUSA, IPOILECCHl U CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CHUTyallud MpaKkTUKO-OPUEHTHUPOBAHHOIO XapakTepa, MU pellaTh
KayeCTBEHHbIC 3a/ladyd, B TOM 4HCJE TpeOyIOIMEe YHUCICHHOIO OLEHUBAHUS
XapaKTepHBIX 3HAYCHUH (PU3NYECKUX BEIUYUH, MPU STOM BBIOUPATH aJE€KBATHYIO
(GuU3NYECKYI0 MOJEIb, BBIABISATH MPUYHMHHO-CIICICTBEHHBIC CBSI3U M BHICTPAUBATh
JOTHYECKYI0 IIENOYKY pacCyXJIEHUH C ONOpOM Ha M3yYEHHBbIE CBOWCTBA
(Gu3nyeCcKuX SBJICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

pemary pacyéTHble 3aAauu (B 2—3 NIEHCTBUS) MO U3y4aeMbIM TeEMaM Kypca
¢busuky, BeIOMpas aeKBaTHYIO (PU3UUECKYIO0 MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
U (HOpMYyIl, CBA3BIBAIOIINX (PU3NUECKUE BEIMYUHBI, 3aMUCHIBATh KPATKOE YCIOBUE
U Pa3BEPHYTOE pEIICHHWE 3a/layM, BBIABIATH HEAOCTAIOLIUE WM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BBIOOpP METOJa pELIEHUS 3aJadyd, MCIOIb30BaTh
CIPAaBOYHBIE JaHHBIC, NMPOBOJUTH MaTeMaTHUYECKUE MpeoOpa3oBaHUS M PacUETHI,
OLICHWBATh PEATMCTUYHOCTh TMOJYYECHHOTO 3HAYeHUs (PU3MUECKOW BETMYMUHBI H
OTIPENETATh Pa3MEPHOCTh (PU3MYECKOW BEIWYHMHBI, MOJYYCHHOW MpPH pPELICHUH
3a]a4H;

pacno3HaBaTb MPOOJEMBI, KOTOPbIE MOYKHO PpEUINTh MpU OMOUIU
buznyecKkux METOAOB, W TpejIaraTb OPUECHTHPOBOYHBIA CIOCOO peIICHHs, B
ONMCAaHWUU  WCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH NOJYUYEHHBIN PE3YyJIbTAaT;

MIPOBOJIUTH OTBITHI MO0 HAOMIOACHUIO (DU3UUYECKUX SIBJICHUN WM (PU3MUECKHUX
cBOMCTB Tenl (nuddy3us, TEIIOBOE pPACIIMPECHHE Ta30B, SBJICHUE HHEPIIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJACUCTBUU TeJN, Nepenadya JaBICHUS KUIKOCTHIO
U Ta30M, TPOSBICHHUE NEHUCTBUS aTMOCHEPHOTO MaBJICHHS, NEUCTBHE IMPOCTHIX
MEXaHU3MOB): (OPMYJIMPOBATh MPEANOJOKEHHE (TUIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOJCHUHN, CAMOCTOSATEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

IPOBOAUTH TpPSMbIe M KOCBEHHBIE W3MEpEHUs (PU3MYECKUX BEITUYHH
(paccTosiHUE, IPOMEXYTOK BPEMEHH, Macca Tella, 00bEM Telna, CUila, TEMIepaTypa,
IUIOTHOCTh JKUAKOCTH M TBEPJOTO TeEja, CUja TPEHUS CKOJbXEHMS, J1aBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOUIas Ha MOTPYXEHHOE B >KUJKOCTh
TEI0, KOAP(PPUIMEHT TOJIE3HOrO0  JIEWCTBUS  NPOCTHIX  MEXaHU3MOB) C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX U LUQPPOBBIX MNpUOOPOB, OOOCHOBHIBATH BHIOOP
METOJla M3MEpeHUs, (PUKCHUPOBATH IOKa3aHWs NPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSIEMON BETMUYMHBI C TIOMOIIBIO YCPEAHEHUSI PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IPOBOJNUTH HECIIOXKHBIE SKCIIEPUMEHTAJIbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEH
¢u3nyecKux BEMUYHMH (3aBUCHUMOCTH IMYTH PaBHOMEPHO IBMXKYIIETOCS Tejaa OT
BPEMEHH JBWKCHHS Tea, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAJIbHOTO
JIaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Tel U HE3aBUCUMOCTH CHUJIbI
TPEHHsI OT IUIOIIAJM COINPUKOCHOBEHUS TEJ, CUJIbl YNPYTrOCTH OT YJJIMHEHHUS
IPYKUHBI, BBITAJKWBAIOMIEH CHJIBI OT 00BbEMa MOTPYKEHHON 4YacTU Tela U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTU Te€Ja, OT IIyOWHBI, Ha
KOTOPYIO MOTPY’KEHO TEJ0, YCIOBUM IJIaBaHUs TeEJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C yuuTeneMm (GOpMyJIHMpoBaTh 3a7adyy W THUIOTE3Y
UCCIIEJOBaHMSI, CaMOCTOSTENbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CAMOCTOSTEIbHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
NPECTaBIISITh MOJTYYCHHbBIE 3aBUCUMOCTU (DPU3HUECKUX BEJIUYUH B BUJAE TAOJHUIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JieJaTb BBIBOJABI IO pe3ysibTaTaM
UCCIIEIOBaHMUS;

coON0aTh IMpaBWia TEXHUKM O€30MacHoro Tpyna Impu paboTe cC
71a00paTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh MPHUHIIMIIBI AEHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOICTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAIOUIMECs] COCyAbl, OapoMeTp, pblyar,
HOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TNIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OomHcaHus (B TOM
quclie: TOJUIMITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABINYECKHM mpecc, cudoH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoOMETp), HUCHOJb3ysl 3HAaHUA O
CBOMCTBaXx (U3MYECKUX SBJICHUN UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMBl UM CXEMAaTUYHBbIE PUCYHKA H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOLECCOB IpHU
peleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIYECKOTO
UCTIONB30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOeCTeueHUs
0e30MacHOCTH MpPHU OOpaIllEHUH C MPUOOpaMU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUSl 370POBbsI U COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IOBEACHUS B
OKpYXKaroLIEn Cpeie;

OCYUIECTBJISATH OTOOP UCTOUYHUKOB UH(MOpMAIMKU (PU3UUECKOTO CONECPKAHUS B
HNuTepHeTe, caMOCTOSITENIbHO (QOpMyNHpys TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM M TMYyTEM CpPaBHEHUS pPa3jIMYHBIX HCTOYHUKOB BBIICIATH
uHbOpMaIlMIO, KOTOpas SBJISETCS MPOTUBOPEYMBOM WJIM  MOXKET  OBITh
HEJO0CTOBEPHOM;



WCITOJIP30BAaTh TIPH BBIMOTHEHUM YYEOHBIX 33JaHUil HAyYHO-TIOMYJISIPHYIO
JUTEPATypy (PU3NYECKOro coaepIKaHus, CIPaBOYHBIE MATEPHANIBI, PECYPChI CETH
WuTepHeT, BiameTh npuéMaMu KOHCIEKTHPOBAHUS TEKCTa, MPEeoOpa3oBaHUS
“H(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/laBaTh COOCTBEHHBIC KpAaTKHWE MHUCHMEHHBIE W YCTHBIC COOOIIEHUS Ha
OCHOBE 2—3 HMCTOYHHKOB WHGMOpMAIUU (HU3UYECKOTO COJEPKaHMs, B TOM YHUCIE
nyOIMYHO JAeNaTh KpaTKUe COOOMIEHHS O pe3ysbTaTax MPOEKTOB WM Y4eOHBIX
MCCIICIOBAHUM, TPU 3TOM TIPAMOTHO MCIIOJIb30BAaTh HW3YUYCHHBIH TOHSITUWHBIN
amnmapar Kypca (OU3MKH, COMPOBOXKIATh BHICTYILJICHHUE MTPE3EHTAIIUCH;

IIPU  BBIMOJHEHUH YYEOHBIX IIPOCKTOB M HCCJIEAOBAHUM pacHpenesiiaTh
00s13aHHOCTH B TPYMIIE B COOTBETCTBUH C TMOCTABJIICHHBIMU 3aJladyaMU, CJICIAUThH 3a
BBIITOJIHCHUEM INIaHA JIEHCTBUM, aJCKBAaTHO OIICHHMBAThL COOCTBCHHBIM BKJIAJ B
JESITEIbHOCTh TPYIIbl, BBICTPAMBATh KOMMYHUKAaTHBHOE B3aMMO/ICHCTBHUE,
YYUTBIBasi MHEHHUE OKPY’KAIOIIMX.

K xoHuy oOyueHus ¢ 8 knacce mpeaAMETHbIE pe3yJbTaTbl Ha YIIIyOJIEHHOM
YPOBHE JI0JKHBI OTpaXxaTh CPOPMUPOBAHHOCTD Y 00YYAIOUIUXCS YMEHHN:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB W MOJIEKYJ, arperaTHbIe COCTOSHHUSI BEIIECTBA, KPHUCTAJUIMYECKUE U
amop(HBIC TeJa, HACHIIIEHHBIM W HEHACBHIIEHHBIA Map, CIOCOOBI HW3MEHEHHS
BHYTPEHHEH »HHEpPIruM, »3JIEMEHTAPHBIA JIEKTPUUECKUN 3apsl], NPOBOJHUKH,
HOJIYTIPOBOJHUKHU, JTUJIEKTPUKU, UCTOUYHUKHU ITOCTOSHHOTO TOKA, 3JEKTPUUYECKOE U
MarHUTHOE TOJsl, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUN S3BIK (PU3MKHU TNpU
peleHny y4eOHbIX U PAKTHYECKUX 3a/1a4;

YBEPEHHO pa3linyaTh SIBJICHUS (TEIJIOBOE pacUIMpeHHe (CHKATHE), TEMI0BOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAauMBaHUE, KAlWUIAPHBIEC SIBICHUS,
UCIapeHue, KOHJAEHCAlus, IUIaBJIEHUE, KpUCTAUIM3alys, KHUIIEHHE, CIOCOObI
Teruionepeaayn (TEIIONPOBOAHOCTh, KOHBEKIIUS, U3TYyUEHHE), TEIUIOBBIE MOTEPH,
AIIEKTpU3ALMS TEN, B3aMMOJCHCTBHE 3aps/iOB, JEHUCTBUS AJIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBHE MarHUTOB, IEHCTBUE MArHUTHOTO TIOJIST Ha
IPOBOJHUK C TOKOM) IO OINHUCAHUI0O UX XapaKTEPHBIX CBONCTB M Ha OCHOBE
OTIBITOB, AEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacrmo3HaBaTh  MPOSIBJICHHE  W3YYCHHBIX  (PU3MYECKMX  SBICHUA B
OKpyXXammeM wmupe (B TOM 4Yucie (QU3NYECKUE SBICHUS B TPUPOE:
MOBEPXHOCTHBIE U KaNWUISIPHbIE SIBJICHUS B MNPUPOJE, KPHUCTAUIBI B MPHUPOJIE,
uznyyenue CoiHia, 3aMmep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHera, JJIEKTPUYECKUE SBJICHUS B arMmocdepe, dSJIEKTPUUECTBO
HUBBIX OPTaHW3MOB, MArHUTHOE TI0Jie 3eMJH, Apeiid MOIIOCOB, POJIh MATHUTHOTO
moJyise ISl KWU3HW Ha 3emiie, TOJSIpHOE CHSHHUE), TPU OTOM MEPEBOIUTH



NPAaKTHUECKYI0 3a7ady B y4eOHYI0, BBIACNATh CYIIECTBEHHbIE CBOWCTBA
(mpu3Haky) GU3NUECKUX SIBICHMUIA;

ONKCHIBATh HW3yYEHHBIE CBOMCTBA TeJ M (PU3UUECKUE SIBJICHUS, UCIOJIb3YS
dbu3nyeckue BEIUYUHBI (TeMIepaTypa, BHYTPEHHSII DHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yielbHas TEMJIOEMKOCTh BEIECTBA, YAEJbHAs TEIIoTa
IUTaBJICHUS, YAENbHAas TEIUIOTa NapooOpa3oBaHUs, yJeldbHAas TEIJIOTa CrOpaHus
TOIINBA, KOA()(PUIIMEHT MOIE3HOTO ACHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENIbHAS
BJIQXHOCTh BO3/yXa, DJEKTPUUYECKHM 3apsii, CcuUjla TOKa, DJIIEKTPUUECKOe
HaIpsHKEeHUE, COMpOTHBIEHHE NpoBoAaHUKa, DJ[C B 1enM MNOCTOSHHOTO TOKA,
AIIEKTPUUECKOE VY/ENIbHOE COMPOTUBJICHUE BEIIeCTBa, paboTa U MOIIHOCTH
AIIEKTPUYECKOTO TOKA), PU OMMCAHWHU MPABUIIBHO TPAKTOBATH (PU3UUYECKUN CMBICT
UCIIONIb3YEMBIX BEIUYMH, MX OOO3HAYEHUS U €IUHUIBI (U3UYECKUX BETHYMH,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJIMYMHAMU, CTPOUTH TpadUKu U3YYCHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEJIIMYUNH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MYECKUE SBJICHHS U IPOLECCHI,
UCIIOJIb3YsI OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEILECTBA, YPAaBHEHHUE TEIUIOBOTO OallaHCa, 3aKOH COXPAHEHHS JJIEKTPUYECKOIO
3apsna, 3akoH KysnoHa, NpUHUMI CYNEPIIO3UIHMM 3JIEKTPUYECKUX II0JEH, 3aKOH
Owma nst yyacTka menu, npasuia Kupxroda, 3akon Oma Ji71s MOTHOM 1eNH, 3aK0H
Jlxoyns-JIeHna, 3aKOH COXpPaHEHHsI SHEPIHH, MPU 3TOM pPa3indaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

CTPOUTH MPOCTbIE (PU3MUECKUE MOJENIU PEAIbHbIX OOBEKTOB, MPOLIECCOB U
SBJIICHUM, BBIJEJATh IPU 3TOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SIBICHUHN, MPUMEHITh GU3UUECKUE MOJCIHU JJIs1 O0BSICHEHUS
(bu3MYECcKUX MPOIECCOB U pelIeHUsl yueOHBIX 3a/1ay;

OOBSACHATH (PU3UYECKUE SIBJICHUS, IPOLECCHl U CBOWCTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTh
KayeCTBEHHbIE 3a/ayd, B TOM 4HCIE TpeOyrolMe YHUCICHHOIO OLEHUBAHUS
XapaKTEPHBIX 3HAYCHUW (PU3MUYECKHX BEJIMYMH, NPU 3TOM BBIOMPATH aJ€KBATHYIO
(U3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATH
JIOTMYECKYI0 LEMOYKY pAacCyXIECHHM C ONOpOM Ha HU3YUYEHHbIE CBOMCTBA
buznyecKux sIBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIH;

YBEPEHHO pelllaTh pacu€THbIC 3aJadd (C Oomopod Ha 2—3 ypaBHEHMS) IO
U3y4aeMbIM TeMaM Kypca (pU3uKH, BbIOMpas aJieKBaTHYIO (DU3NYECKYI0 MOJEIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (HhOpPMYJ, CBA3BIBAIOLIUX (PU3UYECKHE BEIUYMHBI,
3alUChIBaTh KPAaTKOE YCJIOBHME M Pa3BEPHYTOE PEIICHUE 3a/aud, BBISIBISATH
HEJOCTAIONINE WK U30BITOUHbIE JaHHbIE, 0OOCHOBBIBATH BHIOOP METOAA PEILICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIE JaHHbBIE, NPUMEHATh METOAbl aHAIINU3a
pa3MepHOCTEH, UCMONb30BaTh IpaduuecKre METOAbl PEIIeHUs 3a]lay, MPOBOJIUTH



MaTeMaTHYeCKUe TMpeoOpa3oBaHus U PAcu€Thl, OIEHUBATh PEATUCTUYHOCTH
MOJIyYEHHOTO 3HA4YeHHsA (U3MUECKONW BEIMYMHBI U OMNPEIENATh Pa3MEPHOCTh
bu3znyecKoil BETUYUHBI, MTOTYYSCHHON MPU PEIICHUH 33/1a4U;

pacrno3HaBaTb MPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU OMOUIU
(¢u3nYeCKuX METOAOB, M NpejiaraTb OPUEHTHUPOBOYHBIA CIOCOO peUIeHMs], B
ONMCAHUM  HWCCJIENOBAHMS  PAclO3HAaBAThb  IPOBEPAEMOE  MPEIIOIOKEHUE
(rumnoTesy), UHTEPIPETUPOBATH MOTYUEHHBIN PE3YNbTAT;

IPOBOAUTD OMBITHI [0 HAOMIOACHNUIO (PU3NUECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB Ten (KanWUISPHBIC SIBJICHMS, 3aBUCUMOCTb IaBJICHHUS BO3/yXa OT €ro
o0béMa W TeMmepaTypbl, CKOPOCTH Ipoliecca OCThIBaHMWs (HarpeBaHusi) INpU
U3Iy4EHUH OT LBETa H3JIydarouledl (IOIJIOMIAroNIeil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJBI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMIAAU €€ IMOBEPXHOCTH,
NIEKTPU3ALUs TEJI U B3aUMOJCHCTBHE IEKTPUUECKUX 3aps0B, B3aUMOJACHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3yaJIN3alisl MATHUTHBIX MOJIEN IMOCTOSIHHBIX MArHUTOB,
JEHUCTBUS MAarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTaA,
CBOMCTBA 3JIEKTPOJIBUraTesl MOCTOSHHOIO TOKA): (POPMYIHPOBATH MPOBEPSIEMOE
NpEeAnojoKeHue (TUmoTe3y) O  BO3MOXKHBIX — pe3yibTarax  HaOJIOJECHHM,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa 00OpyIoBaHMS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

IPOBOJUTH TMpSAMbIE M KOCBEHHbIE HW3MEPEHHsS] (U3MUECKUX BEITUUYHUH
(Temneparypa, OTHOCUTENbHAas BIAXHOCTh BO3[yXa, CHJIa TOKa, HAIpPSIKEHUE,
ylenabHas TEIJIOEMKOCTh BEIECTBA, CONPOTHBIICHHE IPOBOJHUKA, pabora Hu
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCHOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX
pubOpPOB, 0OOCHOBBIBATH BHIOOP MeETOJa M3MepeHus, (UKCHPOBATH TMOKA3aHUS
npuOOPOB, HAXOAUTH 3HAUEHUE M3MEPSEMOIl BETMUYUHBI C TOMOUIBIO YCPEIHEHUS
PE3YyIBTATOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOANUTH HKCIIEPUMEHTAIbHbIE MCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCUMOCTH JIaBJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHWs WU
OXJIQXKJICHHUS, UCCIIEOBAHUE SIBJIEHUS TEMJI000MEHA IPU CMENIMBAHUN XOJIOJAHON U
ropsiueii  BOJABI, 3aBUCUMOCTH CONPOTUBIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOLIAAM TOMEPEYHOr0 CEYEHHs] M YAEJIbHOIO CONPOTHBJIEHUS BELIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, IMPOTEKAOIIEr0 Yepe3 MPOBOJHUK, OT HAIPSHKEHUS Ha
IIPOBOJIHUKE, MCCIIEIOBAHHUE MOCIEA0BATEIBHOIO M MapajuIeIbHOIO COEIWHEHUN
IIPOBOJTHUKOB): COBMECTHO C Yy4yuTeJIeM (POPMYyJIHMpPOBATh 3aJady U THUIIOTE3Y
UCCJIEIOBAHMSI, CAMOCTOSITEBHO IUIAHMPOBATh MCCIEIOBAHUE, CAMOCTOSITEIbHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLUH,
IPEJCTaBIISTh MMOJTYYSHHbIE 3aBUCUMOCTH (DU3MUECKUX BEIMYUH B BUJAE TaOJIUL U
rpaMKoOB, OLEHUBaTh MOTPEIIHOCTH, JeJaThb BBIBOJABI IO pe3yJibTaTaM
UCCJIeI0BAHNUS;



coOoaTh mpaBmwiia Oe30macHOro Tpylaa mnpu padboTe ¢ 1abopaTopHBIM
000pyIOBaHUEM;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS U3yUYEHHBIX TPUOOPOB, TEXHUUYECKUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM Ha MX OmHcaHus (B TOM
YuClie: CUCTEMa OTOIUICHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIbTMETP, CUETUYHK AJIEKTPUUECKON IHEPTHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTPONpUOOpbl  (MMPUMEpPBI), MPEJOXPAHUTENIHM U HX
NpUMEHEHUEe B OBITY W TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, AJEKTPOJBUTATENb MOCTOSIHHOTO TOKA), MUCIOJIb3Ysl 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHHM, HEOOXOIUMble (PU3NYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOICTBA U HW3MEPUTENbHBIC
npuboOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KHUIKOCTHBIM TEPMOMETP,
TEPMOC, TCHUXPOMETp, TUTPOMETp, JBUTaTellb  BHYTPEHHEr0  CrOpaHus,
ANEKTPOCKOI, pPEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lene ¢
MOCJIEIOBATEIbHBIM W NapaJUIeIbHbIM COEAMHEHUEM 3JIEMEHTOB, pa3inyas
YCIIOBHBIE 0003HAUYEHHMS AJIEMEHTOB IEKTPUUECKHUX LIENEi, UCIO0Ib30BaTh CXEMbI
U CXEMaTHUYHbIC PUCYHKH W3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, U3MEPHUTEIHHBIX
npuOOpPOB M TEXHOJIOTUYECKUX IPOLIECCOB MPU PEIICHUU y4eOHO-NIPAKTUYECKUX
3a/ay;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSl 370POBbsI U COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IMOBEACHUS B
OKPYKaIOIIEN CpeIE;

OCYIIECTBIATH MOUCK UH(pOopMarmu Guzndeckoro conepxkanus B HTepHere,
CaMOCTOSITENILHO  (POPMYJIHMpYsl TIOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOLIUXCS
3HAHWM W CPaBHEHUS JOTOJHUTEIHHBIX HCTOYHUKOB BBIJEIATH WHGOPMAIIHIO,
KOTOpast SIBJSIETCS MPOTUBOPEUNBOI HITH MOXKET ObITh HEJIOCTOBEPHOM;

UCTIONB30BaTh TPU BBHIMOJTHEHUH Y4YEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUsA, CIIPABOUYHbIE MaTE€pHalbl, PECYPChl CETU
WuTepHer, BianeTh NpU€MaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC THUCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
0000611ast “HOOPMALIUIO U3 HECKOJBKUX UCTOUYHUKOB (PU3UYECKOTO COACPKaHUS, B
TOM  YWCIe MyOJNMYHO  TPEJACTaBISATH  Pe3yJbTaTbl  MPOEKTHOW WA
UCCIIEIOBATENbCKOM 1€ATEIbHOCTH, IPU 3TOM I'PaMOTHO HCIOIb30BaTh U3yYEHHBIN
NMOHATUUHBIA  ammapar  Kypca  (U3WKHA, CONMPOBOXAATh  BBICTYILJICHUE
MIPE3CHTALIUEN;



P BBITIOJTHEHUH yY4E€OHBIX MPOEKTOB U HMCCIICIOBAHUN (PU3MUECKHUX MPOIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYINIE B COOTBETCTBHHM C TIOCTABJICHHBIMU
3a/layaMu, CJCAWTHh 3a BBIIOJHCHHEM IUIaHA JCHCTBHUN W KOPPEKTUPOBATH €TO,
aJIickBaTHO OIICHMBATh COOCTBEHHBIM BKJIad B  JCATCIBHOCTh  TPYIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TIPOSBISAS TOTOBHOCTH
paspemarh KOHQIHKTHI.

K xoHny oOyueHuss ¢ 9 kaacce npenMeTHbIE pPe3yJbTaTbl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh Y 00YYAIOIIUXCS YMEHUI:

UCITIOJIb30BAaTh MOHATHUSA (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JBUKEHUS, HEBECOMOCTh U IMEPErpy3KH, LIEHTP TAKECTHU, MEXaHUYECKUE BOJIHBI,
3BYK, HMH(Qpa3ByK M YJIbTPa3ByK, JJIEKTPOMArHWTHBIE BOJIHBI, PEHTTEHOBCKOE
U3yYeHHE, IIKajla IEKTPOMArHUTHBIX BOJIH, HCTOYHUKU CBETa, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITyCKaHWs M MOIJIOLIEHUs, anb(a-, Oeta- U ramma-
U3ITyYEHHUsI, U30TOIbI, sIIEpHAas U TEPMOSACPHAs SHEPreTHKa) U CUMBOIMYECKUI
A3BIK (PU3UKHU IIPU PEUICHUHU YUYEOHBIX U IPAKTUYECKUX 3a]1aY;

YBEPEHHO  pa3iuyaTh  SBJICHUS  (paBHOMEpPHOE U  HEPaBHOMEPHOE
IPSIMOJIMHEWHOE JIBUKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUKEHUE,
CBOOOIHOE TMaJ€HUE TeJl, [BWKEHUE [0 OKPYKHOCTH, B3aUMOJEHCTBUE Tel,
paBHOBECHE MAaTEpUAIbHOW TOYKH, PEAKTHBHOE JBUKEHHE, HEBECOMOCTb,
Koje0aTeNIbHOE  JIBW)KEHUE (FapMOHMYECKHME, 3aTyXalolllue, BbIHYKICHHbIC
Koyie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHHE (PacIpOCTPAHEHUE M OTpPaKEHUE
3ByKa, MHTepdepeHIrs U Tupakius BOJIH), NMPAMOJIMHEHHOE paclpoCTpaHEHNUE,
OTpa)XEHHE M IPEJIOMIICHUE CBETAa, IIOJHOE BHYTPEHHEE OTPaXXCHUE CBETA,
pa3iokeHue Oenoro cBeTa B CIEKTP U CIOKEHUE CIEKTPAJIBHBIX IIBETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOro  CIEKTpa
U3y4YeHUs]) 1O ONHCAHMIO UX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JAHHOE (PU3HUYECKOE SBIICHUE;

pacno3HaBaThb — NPOSBICHHE  HM3YYEHHbIX  (U3MYECKUX  SIBJICHUH B
OKpYXaroleM MHUpe (B TOM yucie (PU3NYECKUE SBJICHHUS B MPUPOJE: NPUIUBBI U
OTJIUBBI, ABWKEHUE TUIaHET COJMHEYHON CHUCTEMBI, PEAKTUBHOE JBUKEHUE YKUBBIX
OpPraHU3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMM, 3E€MIIETPSICEHUE, CEMCMHYECKUE
BOJIHBI, IIyHAMH, 3XO0, LIBETA TEJ, ONTUYECKUE SIBJICHUS B IPUPOE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, YIbTPA(PHUOJIETOBOTO U PEHTTEHOBCKOIO HU3IyYEHHUIH,
€CTECTBEHHBII pagUOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, paJAHOAKTUBHOE
U3Jy4€HHE NPUPOJHBIX MUHEPAIOB JEWCTBUE DPAJMOAKTHBHBIX H3JIyYCHH Ha
OpraHM3M 4YeJIOBEKa), MPU 3TOM IEPEBOAUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

ONMKCHIBATh HU3YyUYEHHBIE CBOMCTBA TeJl W (PU3UUECKUE SIBJICHUS, UCIOJIb3YS
dusznyeckue BeNUYMHBI (CPEAHSsI W MTHOBEHHass CKOpPOCTh Tejla IpHU



HEPaBHOMEPHOM JIBH)KEHHH, YCKOpPEHHUE, MEepPEMENIEHUE NPU PaBHOYCKOPEHHOM
OPSIMOJIMHEWMHOM  JIBMDKEHHM,  YIJIOBass  CKOPOCTh,  LIEHTPOCTPEMHTEIBHOE
YCKOpEHHUE, CHJIa TPEHHsI, CUJIa YIIPYTrOCTH, CUJjla TSHKECTH, YCKOPEHUE CBOOOHOTO
NIAJICHUS, BEC TeJIa, LEHTP TSHKECTU TBEPAOTO TENA, UMITYJIbC TEJa, UMITYJIbC CHIIBI,
MOMEHT CHJIbl, MEXaHUUYECKasl paboTa U MOIIHOCTh, OTEHIMAIbHASI SHEPTHS TENa,
MOJHITOrO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIMATbHAS YHEPTUS CKATOU MPYKUHBI,
KMHETHYECKasi JHEprus, IOJIHAs MEXaHW4YeCKas HHEeprusi, NEepuoJ W 4YacToTa
Kosie0aHul, MepuoJ MaTEMATUYECKOTO U MPYKUHHOIO MasTHUKOB, JIMHA BOJIHBI,
I'POMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTENIb IIPEIOMIICHUSA
Cpenpl), TMpU ONHWCAHWU TPABUIBHO TPAKTOBaTh  (PU3MUECKUH  CMBICH
UCIIOJIB3YEMbBIX BEJIMYMH, X OOO3HAYEHUs M €IUHULBI (PU3NYECKUX BEIHYMH,
HaXOAUTh (HOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BETUYHMHY C JAPYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEJINYMH;

XapakTepu30BaThb CBOMCTBA Ted, (U3UYECKUE SIBICHHUS M  IPOLIECCHI,
UCIIOJIb3Ys 3AKOH COXPAHEHUs DHEPruH, 3aKOH BCEMHPHOTO TATOTEHUS, IPUHIUI
CYNEpIO3ULIMA CHUJI, MPUHLMI OTHOCUTENbHOCTH ['anmunesi, 3akoHsl HbIOTOHA,
3aKOH COXpAHEHUs MMIYJbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH ['yka,
3aKOH bepHyIM, 3aKOHBI OTpPa)KEHUS U TPEIOMIICHUS CBETa, POpPMYTy TOHKOU
JIMH3BI, TUIAHETAPHYIO MOJEINIb AaTOMA, HYKJIOHHYIO MOJIETb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHUs 3apsI0BOIO0 U MACCOBOIO YHCEN IPH SAEPHBIX PEAKIMAX, IPH ITOM
pasnuyaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €r0 MATEMATHYECKOE BHIPAXKECHHUE;

CTPOUTHh (PU3UYECKHE MOJENIN PEATbHBIX OOBEKTOB, MPOLIECCOB U SIBICHUI,
BBIIETISATh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUN, NPUMEHATh (PUINUYECKUE MOJEIH I OOBICHEHUsS
(U3MYECKUX MPOILIECCOB U PEIIEHUs YUEeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SBJICHHUS, IPOLIECCHl U CBOMCTBA TE€J, B TOM YHUCIE B
KOHTEKCTE€ CHUTyallMil MpPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ayd, B TOM 4HCIE TpeOyrolMe YHUCICHHOIO OLEHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3MYECKHX BEJIUYHMH, [PU 3TOM BBIOMpATH aJIEKBATHYIO
(U3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATH
JIOTUYECKYIO0 LEMOYKY pACCYXAEHUM M3 2—3 IIaroB ¢ OMOpPOM Ha M3YYCHHBIE
CBOMCTBA (PU3MUECKUX SIBICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

YBEPEHHO pelaTh pacy€THHIE 3a7jaud M0 M3y4yaeMbIM TeMaM Kypca (PU3UKH,
BBIOMpAsl aJeKBATHYIO (PU3UYECKYI0 MOJIENb, C HCIOJIb30BAHUEM 3aKOHOB U
dbopmyI, CBA3BIBAIOIINX (PU3NYECKHUE BEIMYMHBI, 3alIMCHIBATh KPATKOE YCIOBHUE U
pa3BEPHYTOE pELICHHE 3aJaud, BbBIABIATh HEAOCTAIOUIME WJIA H30BITOYHBIC
NaHHble, OOOCHOBBIBATH BHIOOP METOJAa pELIEHUS 3aJauyd, HCIOJIb30BaTh
CIPABOYHBIE JAaHHBIC, IPUMEHATh METOJIbl aHAIN3a Pa3MEPHOCTEM, UCIOJIb30BATh
rpaguueckue  METOAbl  pEelIeHUs  3aJad, OPOBOJUTH  MaTeMaTHYECKUE



npeoOpa3oBaHus U pacy€Thl, OLEHUBATh PEATHUCTUYHOCTh MOJYYEHHOTO 3HAUYCHUS
¢bu3nyecKoil BETUYMHBI U ONPEACNATh Pa3MEPHOCTh (DU3HUECKON BEINYHUHBI,
MOJTyYEHHOM MPH PEIICHNUN 3aauH;

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MUecKuX METOJI0B, M MpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pelleHus, B
ONMCAHWM  HUCCJENOBAHMS  PAacloO3HaBaTh  MPOBEPSEMOE  IMPEINOJI0KECHHE
(rumotesy), OLIEHWBATh MPABWIBHOCTh TMOPSAIKAa TMPOBEACHUS HCCIEIOBaHUS,
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (HU3MUECKUX
CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HproTOHa, 3aKOHAa COXpaHEHMsI YHEPTUH,
3aKOHa COXpaHEHMsS HMITYJbCa, JCHCTBHE 3aKOHAa bepHyIM M BO3HHUKHOBEHHE
NOIBEMHONW CHJIBI KpbUIAa, 3aBUCUMOCTh TMEpHOAa KOJeOaHUW MPYKUHHOTO
MasiTHUKa OT MacCchl Ipy3a U JKECTKOCTH MPYXUHBI M HE3aBUCHUMOCTb OT
aMIUIUTYIbl MajbIX KoJieOaHWH, MNPSMOJMHEHHOE paclpoCTpaHEHHE CBETa,
pa3nokeHne Oenoro CBeTa B CIEKTP, U3YUEHHE CBOWCTB M300pa)K€HUs B MJIOCKOM
3epKajie U CBOMCTB M300paKeHHS MpeIMeTa B cOOMparolel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JUHEWUYATBHIX CIIEKTPOB M3IMy4deHUs): (pOpMyIHpoBaTh MPOBEPSIEMOE
OpeanoyiokeHue  (TUIoTe3y) O  BO3MOXKHBIX — pe3yjbTaTaXx  HaOJIO/IEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa o0OpynoBaHuS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

IPOBOAUTH TPU HEOOXOAMMOCTH CEPHUI0 TPSAMBIX H3MEPEHHM, ONpeaesnsis
CpeqHee 3HAYeHHE U3MEpPSAEMON BEJIMYMHBI M ONpEAeNsss MOTPEIIHOCTb
pPE3YNbTaTOB MPSIMBIX H3MEPEHU, OOOCHOBBIBATH BBIOOpP CIOCO0A H3MEPEHUS
(M3MepUTENBHHOTO MPUOOpa);

POBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tella NpU PaBHOYCKOPEHHOM JABI)KEHUH, YCKOpPEHHE CBOOOIHOTO
najieHus, KECTKOCTh  MPYXKUHBL, KOA(P(OUIMEHT TPEHUs  CKOJIbKEHUS,
MEXaHMYecKas paboTa H  MOIIHOCTh, YacToTa H TIEpHojJ  KojcOaHui
MaTEeMaTHYeCKOTO0 W TNPYXHHHOTO  MasTHUKOB, (OKYCHOE  pacCTOsSHHUE
coOuparomiedl JUH3bI W €€ ONTUYecKas CHiIa, pPaAUOaKTUBHBIA (OH) C
WCIIOJIb30BAaHUEM aHAJOTOBBIX W LU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METOJla HW3MEpEHUs, IUIAHUPOBaThb HM3MEPEHHs, CaMOCTOSITEIbHO COOUpaTh
HKCMEPUMEHTAJIbHYIO  YCTAaHOBKY,  BBIYMCIATH  3HAYCHHE  BEIMYMHBI U
aHAJIM3UPOBATh TMOJNYYCHHBIC PE3yJIbTaThl, OIEHUBAS MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBHCUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCUMOCTbh IIyTH OT BPEMEHHU IPHU PaBHOYCKOPEHHOM JIBXKEHUM Oe€3
HAYaJbHOM CKOpPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMaJBHOTO JaBJICHHUS, MEpHOoJa KOJIeOaHW MaTeMaTHYeCKOro MasTHHKa OT



JUIMHBI HUTH, OMpPEICICHHE YCKOPEHUS CBOOOIHOTO TAajCHUS, HCCIIECIOBAaHUE
W3MCHEHUS BEJIMYMHBI M HAMpaBJIEHUS WHIAYKIIMOHHOTO TOKAa, 3aBHCHUMOCTH yTiia
OTpaXEHUs CBETa OT yrja NaJeHus, yria NpeJOMJIEHUS OT YIUIa MaJCHHS
CBETOBOTO JIy4ya, HCCJEJOBAHME TPEKOB: HU3MEPEHUE OSHEPIMH YACTHUIIBI I10
TOpMO3HOMY NyTH (110 oTorpadusiM)): COBMECTHO ¢ yuuTesraeM (opMyJIUpOBaTh
3a/layy M TUIIOTE3y MCCIEIOBAaHUs, CAMOCTOSITENBHO IJIAHUPOBATh MCCIIEJOBAHUE,
CaMOCTOATEJIBHO COOMpATh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, IPEICTABIATH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3UUYECKHX BEIMYUH B BUJE TaOMUIl U Tpadukos,
OLICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOJIBI 10 pe3yJbTaTaM UCCIIEAOBAHMUS;

coOIoaTh MpaBwiia Oe3omacHoro Tpylaa mnpu padote ¢ 1abOpaTOpHBIM
000pyIOBaHUEM;

XapaKTEePU30BaTh MPUHITUIIBI ICUCTBUS U3YYCHHBIX MTPHUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX TMPOIECCOB C OMOPOM Ha MX OMHCaHUs (B TOM
YuCJe: CHOUAOMETpP, AATYMKHU TOJIOKEHHUS, PACCTOSHUS U YCKOPEHUs, PpAKETa,
9XO0JIOT, OYKH, MEpPUCKON, (HOoToammapaT, MHUKPOCKOI, TEJIECKON, ONTHYECKHE
CBETOBOJIbI, CHEKTPOCKOI, JO3UMETP, Kamepa BuibcoHa), MCHOJIb3ys 3HAHUS O
CBOMCTBax (PU3MYECKUX SIBICHUH U HEOOXOIUMbIE (PHU3HMUYECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BAaTh CXEMBbl M CXEMAaTHUYHbIE PUCYHKH W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKHX MPOIECCOB TMpHU
pelieHnd y4eOHO-TPaKTUYECKUX 3a/lady, ONTHUYECKUE CXEMbl JJISI MOCTPOCHUS
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparoNIeH JINH3E,

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTUIECKOTO
WCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUM B MOBCEIHEBHOW >KMU3HHU I OOECrieYeHUs
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHUs! 370pOBbS M COONIOACHUS HOPM SKOJOTMYECKOTO TMOBEAEHUS B
OKpYKaIOIIEN CpeIE;

OCYIIECTBJIAThH MOUCK UHMOpMaIuu Gu3nyeckoro cojepxanus B utepHere,
CaMOCTOATENLHO (HOPMYITUPYS TOMCKOBBIN 3aMpOC, HAXOJUTh MYTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJYYEHHONM HH(GOPMAIMKM HA OCHOBE HMMEIOLIUXCS 3HAHUW U
JIOTIOJTHUTEJIbHBIX HCTOYHUKOB;

WCIIOJIB30BaTh TPHU BBHITIOTHEHUM YYEOHBIX 3aJaHUN HaydHO-TIOMYJISPHYIO
JUTEPATypy (PU3NYEcKOro coaeprKaHus, CIPaBOUYHbIE MaTEpPHAIbI, PECYPChl CETU
WNuTepHeT, BianeTh npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHUS
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBbIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(OpPMAITUU U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COJEPKAHUS, IMyOJIMIHO
MIPEICTABIIATh PE3YyIbTAThl MPOSKTHON MM MCCIIEIOBATEIBCKON AEATEIHPHOCTU MIPU
3TOM TIPaMOTHO MCIIOJIB30BaTh M3YYCHHBIM IOHSATUMHBIA amnmapar M3y4aeMoro



pa3gena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHWE IMIpE3EHTAale ¢ Yy4EToM
0COOEHHOCTEN ayIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabsneie IIpakTuuyeckue
NporpamMmbIl Bceero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
1.1 du3nka — HayKa 0 PUPOJIE 2
1.2 dusnueckue BEIINIUHEI 4
1.3 EcTtecTBeHHO-HAY4YHBIN METO]] TO3HAHUS 2
Hroro mo pazueny 8
Pa3nean 2. [lepBoHavaibHbIE CBeJIeHUS 0 CTPOCHNH BellleCTBA
2.1 Crpoenue BemiecTBa 2 1
59 JIBMO>KEHUE 1 B3aMMOJICHCTBHE YaCTHI] 4 5
' BEILIECTBA
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 1
Htoro no pazneny 7
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
3.1 MexaHUUECKOE OBIKEHUE 10
3.2 Wueprus, Macca, TUIOTHOCTD 9
3.3 Cuna. Bune! cun 15
Hroro 1o pasneny 34
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
4.1 Nasnenue. [lepenayua naBiaeHust TBEPABIMU 5 2




TCJI1aMU, X KUAKOCTAMHU U ra3aMu

4.2 JlaBIIeHHE )KUIKOCTH
4.3 ATMocdepHOe aBIeHHE 1
44 )leﬁCTBlfe JKUJKOCTH M Tra3a Ha 12 1 3
MOTPYXEHHOE B HUX TEJO

Wroro no pazueny 28

Pa3nes 5. PaGora n MoIHOCTDH. JHeprus
51 PabGora 1 MomHOCTH 6 1
5.2 [IpocTeie MexaHU3MBI 8 2
5.3 MexaHuueckasi SHeprus 1

Hroro mo pazueny 19

Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IM I MOAYJIb
6.1 [ToBTOpHUTENEHO-0000IIAOIINIT MOTYIIb 6

Htoro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 23




8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3pgean 1. TensioBbIe IBJICHUSA
1.1 CrpoeHre u CBOHCTBA BEIIECTBA 6
1.2 TennoBbie porecchl 33 1 6.5
Hroro mo pazueny 39
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DNeKTpUYeCKHe 3apsapl. 3apsHKCHHBIC Tea 9 1
' U UX B3aUMOJICHCTBUS
2.2 [TocTOSIHHBIN 27EKTpUUYECKUN TOK 31 1 10
2.3 MarHuTHbIE SIBICHUS 11 4
2.4 DNEeKTpOMarHuTHAs MHIYKIINS 7 1 1
Hroro no paszneny 58
Paspnen 3. [loBTopuTe 1bHO-00001IAK01IIMIT MOAYJIb
3.1 [ToBTOpHUTENEHO-0000IIAOIINN MOTYITH 5
Wroro no pazmeny 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 22.5




9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3zgen 1. Mexannueckue siBJICHHUA
MexaHn4YecKoe IBIKEHUE B CITIOCOOBI €ro
1.1 30 1 4
OTIMICAHHUS
1.2 Bsaumonelicteue Ten 18
1.3 3aKOHBI COXPAHEHUS 15 1 2
Hroro mo pazueny 63
Pa3nen 2. Mexanuyeckne KoJjie0aHUS ¥ BOJHBI
2.1 Mexannueckue KoneOaHus 8 3.5
2.2 MexaHnuecknue BOJIHBL. 3BYK 10 3
Hroro mo pazueny 18

Pasznen 3. BJIEKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

DJIEKTPOMArHuTHOE MOJE U

3.1 6
AJIEKTPOMATrHUTHBIE BOJTHBI
Wroro no pazneny 6
Paznes 4. CBeroBbI€e ABJICHHSA
4.1 3aKOHBI pacIIpOCTPAHEHUS CBETA 8
4.2 JIuH3b1 U onTUYECKUE TIPUOOPHI

4.3 Paznoxxenue 6enoro cBeTa B CIIEKTP




Uroro mo pazueny 16
Pa3gen 5. KBanToBbI€e IBJIeHUSA
5.1 Hcnyckanue u norjionmeHne cBeTa aroMoOM 1
5.2 CtpoeHune aTOMHOTO spa
5.3 SnepHbie peakuu 1
Htoro no paznemny 16
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IIMIT MOYJIb
6.1 Mexanudeckue siBJIeHUS (TOBTOPUTEIILHO- 6 3
' 00001IAOIIUI MOTYJIb)
6.2 TemnoBble siBICHUS (TIOBTOPUTEIHHO- 3
' 00001IaI0ITNIT MOTYITb)
6.3 DNEKTPOMAarHUTHBIE SIBIICHUS 3 L
' (mOBTOPUTENHHO-0000IAOIIINI MOYIIb)
6.4 CaetoBblIe sBIIeHUs (TOBTOPUTEIHHO- 1 1
' 0000IIAIOIUI MOTYIIb)
6.5 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 4
Hroro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 3 26.5




IMOYPOYHOE IIVTIAHUPOBAHUE
7 KJIACC 2 gaca (2024-2025 y4yeoHbIii roa, 2025-2026 y4eOHbIi 10/1)

KosnuuyectBo 4yacos DJIeKTPOHHBIE

Ne
n/
n

Tema ypoka

Be
ero

KonTpo
JIbHbIE
padoThI

IIpakTu
YyecKue
padoTshI

Jlara
H3y4YeHH
s

uudgpoBbie
o0pa3oBaTesibH
ble pecypchl

®usuKa — HayKa O PUPOJIE.
SIBneHns npupoabl

duzndyeckue ABICHUA

dusnyecKkrue BeINIHHbI.
Paszmepnocts. dusnueckue
npu6opsl. [TorpemHocTu npu
MPSMBIX U3MEPEHUSIX

JlaGopaTtopHnast pabota
"N3mepenue 00bEMa KUIKOCTH
u TBEpOro Tena"

10

MeTo/ 161 HayYHOTO TTO3HAHUS.
Onucanue GuU3NIECKUX
SIBIICHHUI C IOMOIILIO MOACTICH

VYpok-uccnenoBanue
"ITpoBepka rMIoTE3bI:
JaJIbHOCTH MOJIETA 1IapuKa,
MYLEHHOTO FTOPU30HTAIIBHO,
TeM OOJIBIIE, YEM OOJIBIIIE
BBICOTA ITycKa"

Crpoenue BemiectBa. ONbITHI,
JTIOKa3bIBAOLIUE JUCKPETHOE
CTpOEHHE BELECTBA

Ypok-uccnenoBanue
"HabmtoieHue TermnoBoro
pacmupenust ra3oB. ONbITHI MO
0OHapY>XCHUIO JEHCTBUS CHJT
MOJIEKYJISIPHOTO MPUTSIKEHUS"

I[BI/I)KCHI/IC qacTull BEIICCTBA.

Huddyzus. bpoyHosckoe
JIBIDKCHHE
BzanMopeiicTBIe YacTHIT
BEIIIECTBA: MPUTSIKCHHE U
OTTAJIKUBAHUE

11

ArperaTHble COCTOSTHUS
BemecTBa. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJIbI

12

MexaHnueckoe IBHKEHUE.
[TyTh, TpaekTopus,
NepeMeIeHre




13

PaBHomepHOE 1
HEPAaBHOMEPHOE JIBUKEHUE.
CxkopocTh

14

15

HaxoxneHne ckopocTH, IyTH U
BPEMEHHU 1P PABHOMEPHOM
IPSIMOJIMHEMHOM JIBUKEHUU

['paduiku mpsAMOIIMHEHHOTO
PaBHOMEPHOTO BUKECHHUS

16

OTHOCHUTENBLHOCTD JABUXXCHUA.
CrnosxxeHue ckopocTel pu
HapauIeIbHOM JIBHKCHUH

17

Pemenue rpaduyeckux 3amaq
1o reMe "MexaHuKa.
PaBHOMEpPHOE ITPSAMOJIMHENHOE
nBmxenue"

18

19

20

SIBnenue nHepuu. 3aKoH
WHEPIUH

BzaumoeiicTBue Tea Kak
PUYKMHA U3MEHEHHS CKOPOCTH.
Macca Tena kak Mepa
WHEPTHOCTH TeJja IMPU
MOCTYTATEeIILHOM JIBHYKEHUT

[InoTHOCTH BemiecTBa

21

JlaGopaTtopHnast pabota
"Ornpezenenne mIoTHOCTH
TBEpI0TO Tena"

22

23

Pemenue 3agad nmo reme
"Macca tena. ILtoTHOCTE
BemecTsa"

IToaroroBka K KOHTPOJIBHOM
pabote no Teme "duzuka —
HayKa O MPUPOJIE.
[TepBonavanbHBIC CBEIEHUS 00
ATOMHO-MOJIEKYJISIPHOM
CTPOCHHH BEIIECTBA.
Mexannka"

24

KonTponbhas pabota no teme
"®duzrnka — HayKa 0 IPUPO/IE.
[TepBoHavanbHBIE CBEIEHUS 00
ATOMHO-MOJICKYJIIPHOM
CTPOEHHUH BEIECTBA.
Mexanuka"

25

Cuna. SIBneHue TATOTEHHUS.
Cua TsKeCcTH

26

N3o6paxenue cun. Pemenue
3aznad no teme "Onpenenenne




CHJIBI TSDKECTH"

27

Cuna ynpyroctu. 3akoH ['yka

28

29

30

31

Bec Tena. U3mepenue cuil.
Jdnnamometp

Penrtenue 3amau mo teme "Cuiia
ynpyroctu. Bec tena”
JlaGopaTtopHnas pabota
"OnbIThI, JEMOHCTPUPYIOIINE
3aBHCUMOCTH PaCTSHKCHUS
(meopmanuu) Ipy>KUHBI OT
IPUJIOKEHHOM cHiIbl"

Cuna TpeHus

32

33

34

35

36

CroxxeHue CHiI.
PaBHOelicTBYIOIIAA cHIla

Pemenne 3amag mo reme
"B3aumonerictBue Teia. CUIIBI B
MexaHuke"

JlaGopaTopHnas pabota
"OnbIThL, JEMOHCTPUPYIOLIUE
3aBUCHUMOCTD CHJIbI TPEHUS
CKOJIB)KCHUS OT CHJIBI JaBJICHUS
U XapakTepa
COTIPUKACAIOIIIUXCS
noBepxHocTei"”

Pemenue 3amau no reme
"B3aumonerictBue Teia. CUIIBI B
MexaHuke"

KonTponbHas pabota mo Teme
"B3zaumMonencTBue Tea"

37

38

39

JlaBiieHne TBEPABIX TeEI

JlaBineHue KUJIKOCTEN U Ta30B.
3akoHn Ilackans

3aBHCHMOCTD JTaBJICHHUSA
KUJKOCTU OT TITYOUHBI

40

41

VYpok-npoekt "MU3yueHue
cOOO0IIaIUXCs COCY0B"
Pemenue 3amay mo Teme
"JlaBIeHUE KUAKOCTH"

42

ATMocdepa 3emiiu U IPUIHHbBI
€€ CylLIEeCTBOBaHUS

43

N3mepenne armocdepHoro
napieHus. OnsiT Toppuyenau

44

3aBUCUMOCTh aTMOC(EpHOTO
JIaBJICHUS OT BBICOTHI HaJl
ypoBHeM Mopsi. [Tpubops! ams




U3MepeHus aTMOC(HEepHOTO
JaBJICHUA

45

46

BapomeTtp-anepou.
ATMocdepHOe 1aBJIeHHE Ha
pa3JIMYHBIX BBICOTAX

Brrrankusaronias cria. 3aKoH
Apxumena

47

48

Pemrenue 3agad mo reme
"3akon Apxumena"

JlaGopaTtopHnas pabota
"Onpenenenue
BBITAIKUBAIOIICH CHJIBI,
JICUCTBYIOLLEH HA TEJIO,
HOTPYKEHHOE B )KUJIKOCTH"

49

50

[LraBanue Ten
Bo3znyxomnaBanue. [inaBanue
CyZlIOB

51

52

53

54

55

Pemenue 3agau no reme
"3akon Apxumena. Y ciaoBus
niaBaHus ten"

Ypok-npoexT
"KoHcTpynpoBaHue apeomerpa
WJIU JIOJIKU U OTIpe/IeTICHue
rpy30MOaABEMHOCTH"

IToaroroBka K KOHTPOJIBHOM
pabote o Teme "JlaBrnenue
TBEPJIBIX TEJ, )KUJIKOCTEH 1
ra3on"

KonTponbHas pabota mo Teme
"JlaBneHue TBEPABIX TEIl,
SKUJIKOCTEHN U ra3oB"

Mexanunueckasi pabota

56

57

58

MomHsocTts

Pemrenne 3agad 1mo Teme
"PaboTa CHIIBI TSXKECTH U CHIIBI
Tpenus" /Beepoccuiickas
poBepoyHas paboTa mpu
TIPOBEICHUH C
HCITOJTIh30BaHUEM KOMITBIOTEpa

HpOCTBIe MEXAaHU3MBI

59

MowmenT cubl. [IpaBuio
MOMEHTOB

60

"3o50TOE MPaBUIIO" MEXAHUKHU

61

VYpoxk-koupepennus "TIpocteie
MEXaHHU3MBI B OBITY, TEXHUKE,




JKUBBIX Opranusmax”

KoaddummenT nonesnoro
62 JIEHCTBHSI TIPOCTHIX 1
MEXaHU3MOB

MexaHnyeckas SHeprusi.
63 Kunernueckas u 1
MOTCHIIMAIbHAS SHEPT U

64 3aKOH COXpaHEHHUs

MEXaHUYECKON IHEPIUn

[ToaroroBka K KOHTPOJIBHOM
65 pabote o Teme "PaboTa u 1
MOIIIHOCTb. DHeprus"

KonTponbhas pabota no Teme
"PaGora 1 MOLIHOCTb.

66 Oueprus" /Beepoccuiickas
IIpOBepOYHas paboTa npu
IPOBEICHUH HAa OyMa)KHOM

HOCHUTCIIC

67 Pabora ¢ TekcTamMu o TemMe 1
"MexaHndeckoe aBrKeHue"

Pabora ¢ TekcTamu 110 TeMe

68 1
"Onepruga”
OBUIEE KOJIMYECTBO YACOB 68 4 7
I10 TTPOTPAMME

7 KJIACC 3-ii yac (2024-2025 yueonslii roa, 2025-2026 y4edHbIii romx)

N KosmmuecTBo yacos i DJIeKTPOHHbIE
0 ara
uudposbie
n/ Tema ypoka Bcer  Koutpoabn IMpakTuyeck H3YyYeHH
o0pa3oBaTe/ibH
n 0 ble padoThI ue padboTsbl b

ble pecypchl

Ypok-
HCCJIeI0BAHNE
"N3mepenue

1 JTUHEHHBIX 1 1
pa3MepoB Tel U
MIPOMEKYTKOB
BpeMeHn"

JlaGopatopHas
pabora

2 "Onpenenenne 1 1
pPa3MepoB MabIX
tes. Meron psaoB

JlaGopatopHas
3 pabora "Onenka 1 1

JAuaMEeTpa aTomMa




METO/IOM PSAOB (C
HUCIIOJIB30BAHHUEM

dororpaduii)"

JlaGopaTopHas
pabora
"Onpenenenue
CKOPOCTH
PaBHOMEPHOTO
nBmxeHus"

Pemenue 3agau no
teme "Pacuer
cpenneit ckopoctu"
JlaGopaTopHas
pabora
"Onpenenenue
CpEeHEN CKOPOCTH
CKOJIbXKEHHUS OpycKa
WJIU IIapyKa 1o
HaKJIOHHOM
MJI0CKOCTH"

[Tonydyenue u
aHayu3 rpapuKoB
3aBHCUMOCTH ITyTH
U CKOPOCTH
JIBYOKEHUS OT
BpEMEHU

VYpok-
UCCIICI0BaHHE
"CpaBHeHuE mMacc
1o
B3aMMOJECHCTBUIO

TCII

CMecH U CIUIaBHL.
[ToBepxHOCTHas 1
JIMHEHHas
IUIOTHOCTH

10

VYpok-
HCCICAOBAaHUE
"HaOmroneuue
W3MEHEHMS
CKOPOCTH TIpHU
B3aNMMOICUCTBHU

T

11

Pemenue 3amau nmo
teMe "CroskeHue
CHIL.
PaBHopelicTByO1IIA




st cruta"

12

Pentenue 3amau mo
teme "Cuna
Tpenus". Ypok-
MCCJIEI0BAHUE 110
TeMe
"UccnenoBanue
3aBUCUMOCTH CHJIBI
TPEHUsI OT ITOILATN
COIIPUKOCHOBEHUS"

13

YPOK-3KCIIEpUMEHT
"Crioco0bI
onpeeIeHus
JIaBJICHUS TBEPOTO
Tena"

14

Ypok-
UCCJICIOBAHNE
"3aBUCUMOCTH
JABJICHUSI Ta3a OT
TeMIiepaTypsl"”

15

16

17

IIneBMaTHueckue
YCTpOMCTBA
I'mapocraruyeckuit
napajokc
VYpok-koHpepeHuus
"T'uppaBnuueckue
MEXaHU3MbI"

18

Hcnonw3oBanne
BBEICOKHX JaBJIEHUU
B COBPEMEHHBIX
TEXHOJIOTHSIX

19

VYpok-
HCCIIeIOBAHHE
"IIposiBnenue
JeHCcTBUSA
aTMOC(epHOTo
JIaBiacHHs"

20

VYpok-
UCCIIEIOBaHHE
"DKcrepuMEeHTaIbH
oe oOHapy>KeHHe
JEUCTBUSA
JKUJKOCTH U Ta3a Ha
MOTPYKEHHOE B HUX
Teno"

21

JlaboparopHas




22

23

24

pabora
"UccnenoBanue
3aBUCHMOCTH Beca
TeNna B BOJAE OT
obbema
MOTPY>KEHHOU B
KUAKOCTh YaCTH
Tena"

Pentenue 3amau mo
teme "JlelicTBHE
JKMIKOCTH U ra3a Ha
MOTPY>KEHHOE B HUX
Teno"

Penienue 3a1a4 Ha
orpeeieHne
paboTHI 1
MOIITHOCTH
Pabota cubl
TSKECTH U CHIIBI
TpEHUs

25

VYpok-
HCCIeI0BaHUE
"Pacuér montHOCTH,
pa3BUBaeMOM IIpU
MoJIbEME IO
jnectauie"

26

27

28

JlaboparopHas
pabora "Uzyuenue
IpaBuja pblyara
JUIS IOJBUYKHOTO U
HEMOBHKHOTO
6510K0B"
Ypok-nIpoeKT
"IIpoekTupoBaHue
MIOJINCIIACTOB C
3aJaHHBIMH
napaMmerpamu’

JlaGopatopHas
pabora
"Onpenenenue
KII/] mogBu>xHOTO
Y HETIOJIBUKHOTO
6110K0B"

29

YPOK-3KCIIEpUMEHT
"JKCcrepuMEHTaIbH
0€ OoTpeieieHne
U3MEHCHHS




KUHETUYECKON 1
MOTCHIIMATLHOM
SHEPTUU Mpu
CKaThIBAaHHUH TeJa
10 HAKJIOHHOH
IUIOCKOCTH"

Paborta ¢ Tekcramu

10 TEME

30 . 1
MexaHuueckoe

nBmxenue"

Pabota ¢ Tekctamu
31 no teme "Ctpoenue 1
BemecTsa"

PabGoTa ¢ TekcTamu
32 o TeMme "Cuiisl B 1
npupoze"

PabGoTa ¢ Tekcramu
o teme "JlaBienue
33 TBEPIBIX TE, 1
JKUJTKOCTEH U
ra3on"

34 Pabota ¢ Tekcramu 1
1o teme "OHeprus"

OBIIEE KOJIMYECTBO
YACOB I10 34 15
I[TPOTPAMME

8 KJIACC 2 yaca (2025-2026 y4yeOHbIi 10/1)

KoauuecTBo yacoB
No

n/ | Tema ypoka Becer | Kourpoubn IpakTuyeck
n 0 ble padoThI ue padoTsl

Jara
U3ydyeHu
b |

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibH
ble pecypchbl

OcHOBHBIE
IIOJIOXKEHUS
MOJIEKYIISIPHO-
1 KHHETHYECKOHN 1
TEOPUU U UX
OIIBITHBIE
TTOITBEPKICHUS

Mogenu TBEpIOTO,
AKUKOTO U

2 ra3o000pa3HoOro 1
COCTOSTHUI

BEIECTBA




CMauuBaHue U
KanuJUIIPHOCTbD.
IToBepxHOCTHOE
HaTsOKEHUE

Tennosoe
paclpeHue u
CcKaTHe

TenmoBoe
JBHKCHUE.
Temneparypa

Buytpennsis
SHEPTUs U CIIOCOOBI
€€ N3MEHCHUS

Bunanr
Teruionepe1auu

KommuectBo
TEIUIOTHI.

Y nenbHas
TEIJIOEMKOCTh

YpaBHeHue
TEILJIOBOT'O
OajaHca.
TemnooOMeH u
TEIJIOBOE
paBHOBECHE. 3aKOH
HproTona—
Puxmana

10

JIaGoparopHas
pabota
"HccnenoBanue
SIBJICHUSI
TEII000MeHa pu
CMEITMBaHUA
XOJIOTHOHN U
ropstaeit BoasI"

11

JlaGoparopHas
paborta
"Onpenenenue
KOJIMYECTBA
TEeIUIOTHI,
MOJIy4E€HHOTO
BOJIOM ITpU
TETI000MEHe C
HarpeThiM
METAITNYECKUM
HWIAHAPOM"




12

IInaBnenue u
OTBEp/ICBaHUE
KPUCTAJUTUYECKUX
BCIIIECTB.
VeapHas TEIIoTa
IUIABIICHUS

13

Pemenue 3ama4d mo
Teme "IlmaBienne
1 OTBEp/ICBaHUE
KPUCTAJUTHYECKUX

TCI

14

JIaGoparopHas
paborta
"OnpeneneHue
yIIeIbHON TEIUIOTHI
mJIaBjieHus apaa"

15

[TapoobpazoBanue
Y KOH/ICHCAITHSL.
Hcmapenue

16

Kunenwue.
VaenpHas TemioTa
mapooOpa3oBaHus.
3aBHCHUMOCTh
TEeMIIEPaTyphI
KUIIEHUS OT
aTMOC(EpPHOTO
JTaBJICHHS

17

Pemenue 3amad mo
Teme
"ITapoobpazoBanue
U KureHue"

18

HacebineHHbIl 1
HEHACHIIICHHBIN
nap. BrnaxxHocts

BO3/yXa

19

Brnaxnocts
BO3JyXa U €€
U3MEpEHHE.
JIaGoparopHas
paborta
"Onpenenenue
OTHOCHUTEIIBHOMN
BJIAXKHOCTH

BO3ayXa"

0.5

20

Pemrenue 3amad mo
TeMe "BnaxHocth"




21

DHeprus TOIUIMBA.
VY aennHas TerjioTa
cropaHus

22

[Tpununs paboThI
TETIOBBIX
IBUTaTEICH

23

KIIJI rermoBoro
JIBUTATES

24

Pemrenue 3amad mo
teme "KIIJ]
TEIJI0BOr0
nsurarens"”

25

3aKOH COXpaHEHUS
U TIPEBpAICHUS
SHEPrUH B
MEXaHHYECKUX U
TETUIOBBIX
mporeccax

26

IloaroroBka k
KOHTPOJIbHOM
pabote 1o Teme
"TennoBele
SIBJICHUS.
H3menenue
arperaTHbIX
COCTOSIHUM
BenecTBa"

27

KoHntponbnas
pabora 1o Teme
"TemnoBbie
SIBIICHUS.
N3meHeHne
arperaTHbIX
COCTOSIHUM
BenrecTna"

28

OnexTpu3anus Tel.
J1Ba pona 3apsa0B

29

BzaumopeiictBue
3apsSKEHHBIX TE.
3axoH KyrnoHna

30

Hocurenn
ANEKTPUUYECKUX
3apsIoB.
DJIeMEeHTapHbIN
3apsna. CtpoeHue
aToma




31

3aKOH COXpaHEHUS
AJIEKTPHYECKOTO
3apsja

32

Pemenue 3amad 1mo
TeMe "3aKoH
COXPaHCHHUS
AIEKTPUUYECKOTO
3apsga

33

DNeKTpUUECKU
TOK. MlcTouHMKH
AJIEKTPHYECKOTO
TOKa

34

DneKTpuuecKun
TOK B METaJljIax

35

DnekTpuyeckas
1enb

36

Cuna Toka.
Amnepmerp

37

DNeKTpruYecKoe
HapspKEeHUe.
BoasT™erp

38

3aBUCHUMOCTH CHJIbBI
TOKa OT
HaprDKeHI/ISI.
3akoH Oma mi1st
ydacTKa [enu

39

JIaGoparopHas
paborta
"HccnenoBanue
3aBHCUMOCTH CHJIBI
TOKa,
MPOTEKAIOIIEr0
gyepe3 pe3nucTop, oT
HaMpsDKeHUS Ha
pe3ucrope u
COITPOTHBIICHUS
pe3ucropa"

40

DneKTpuUecKoe
CONPOTHUBJIICHUE.
YaenpHOE

COTIPOTHUBIICHUE

41

Pemenue 3amad 1o
TeME
"DnexkTpuieckoe
CONPOTHUBJICHHUE.
VneapHOE




conpoTuBiieHue"

42

Pemrenue 3agad mo
TeMme "3akoH Oma"

43

IlocnenoBaTenbHOE
Y TIapajuieIbHOE
COEIMHEHUS
MIPOBOTHUKOB

44

JIaGoparopHas
pabora "IIpoBepka
MIpaBHJIa CIOKECHUS
HanpsHKEHUU Mpu
MOCIIeI0BaTEILHOM
COCITMHEHUH JIBYX
pe3uctopon"

45

JlaGopaTopHas
pabora "IIpoBepka
MIpaBUJIA JUISL CUJIBI
TOKa IIpH
napaieIbHOM
COCTMHEHUUT
pe3uctopos"

46

O/1C u BHyTpEHHEE
COTIPOTHUBIICHUE
HCTOYHUKA TOKA.
3axon Oma Jjis
MOJTHOM IenHn

47

Pemenne 3amad mo
teme "DJIC,
BHYTpEHHEE
COTIPOTHUBIICHUE
HCTOYHUKA TOKA.
3akoH Oma J1s
MOJHOH Henu"

48

PabGoTa
BJIEKTPUYECKOTO
TOKa. MOIITHOCTh
3JIEKTPUYECKOTO
TOKa

49

JlaGoparopHas
pabota
"Onpenenenune
paboTeI U
MOIITHOCTH
AIIEKTPHYECKOTO
TOKa"

50

3akoH /xoyins-




Jlenua.
[ToTpeburenu
AIEKTPUUYECKOTO
Toka. KopoTkoe
3aMbIKaHUe

51

[ToaroroBka k
KOHTPOJIBHOU
pabore 1o Teme
"DnexkTpudecKue
3apsibl.
3apsiKEHHbIE TeJla
U UX
B3aUMO/ICVCTBUS.
ITocTosiHHBIH
BJIEKTPUYECKHUI

TOK"

52

KoHntposbHas
pabota 1o Teme
"DnexTpuueckue
3apsbl.
3apsKEeHHbIE Tesa
U UX
B3aUMO/ICHCTBUSI.
[TocTossHHBIM
ANIEKTPUYECKUI

TOK"

53

ITocTostnHEIC
MAarHuTHlL.
MarsuTHoe nojie
3eMJIH U ero
3HAYEHHE IS
JKM3HHM Ha 3emiie

54

OmnsIT OpcTena.
MarauTHoe noJje
BJIEKTPUYECKOTO
TOKa

55

OneiT AMnepa.
MarnuTHoO€ 1oje
KaTYIIKH C TOKOM.
[Ipumenenne
3JIEKTPOMAarHuTOB
B TEXHHUKE

56

Cuna Amnepa u
OIpeJieNIeHuE €€
HaMpaBJICHUSA

57

Pemenue 3agay no
teme "Cuia




Amriepa u
onpejeneHue e
HanpasieHus"

58

DNEeKTpOABUTATEINb
IIOCTOSHHOT'O TOKa.
Hcnons3oBanue
3JIEKTPOJIBUTaTENe
i B TEXHHYCCKHUX
YCTPOWCTBAaX U Ha
TpaHCIIOPTE

59

JIaGoparopHas
pabora "U3yuenue
IEUCTBUSA
MAarHUTHOTI'O TOJIS
Ha TPOBOJIHUK C
TOKOM"

60

OmnsiTel Dapajes.
3aKoH
3JIEKTPOMArHUTHOM
WHJIYKLHH.
IIpaBuio Jlenna

61

Pemenue 3amad mo
Teme "3aKkoH
ANEKTPOMArHUTHOM
WHIYKIIAH.
[IpaBuio Jlenna"

62

DneKTporeHepaTop
. CrtocoOmI
MOJTy4eHUs
ANEKTPOIHEPTHH

63

IToaroroska k
KOHTPOJIBHOU
pabote o Teme
"DNeKTpOMarHuTH
bl SIBJICHUS"

64

KonTponbHas
pabota
"DNeKTpOMarHuTH
bl€ SIBJICHUS

65

Pa6oTa ¢ TekcraMu
110 TeEME
"TemnoBbie
SABJICHHU"

66

PaboTa ¢ TekcTramu
10 TEMeE
"DnexTpuieckue




3apsiibl.
3apsKEHHBIE Tella
H UX

B3auMogcrcTBUe"

67

Pabora ¢ Tekctamu
10 TEME
"ITocTOSTHHBIN
BIIEKTPUYECKUI

n

TOK

68

Pabora ¢ Texctamu
10 TEMeE
"MarauuTHble
saBiieHus"/
[Ipomexxyrounas
aTTeCcTalus

OBILIEE KOJIMYECTBO
YACOB I10
[TPOT'PAMME

68 3
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8 KJIACC 3-ii yac (2025-2026 y4yeOHbIii 10o1)

Ne
n/
n

Tema ypoka

KoanuyecTBo 4acoB

Bcer | Konrpoabn
0 bIe padoThI

IIpakTHYeck
ue padoTsl

JlaTa
U3Y4YeHH
|

DJIEeKTPOHHBIE
uugposeie
o0pa3oBaTesibH
ble pecypchl

Macca u pazmep
aTOMOB M MOJIEKYJI

VYpoxk-koHpepeHuus
"Kpucrannuueckue n
amopHbIe Tena.
I'paden. Ilonyuyenue
HCKYCCTBEHHBIX
anMasoB"

TemneparypHsie
LIKAJIBI

VYpoxk-koHpepeHuus
"cnonb30BaHueE
TEIUIOBBLIX CBOMCTB
BEIIECTB U
MaTepHuasoB B IEJSIX
sHeprocoOepekeHus "

Ypoxk-uccienoBanue




"[IpoBepka runoTe3bl
JINHEMHOM
3aBUCUMOCTH JJIUHbI
CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUYECKON
TpyOKe oT
TemnepaTrypbl"

Pemrenue 3agad mo
teme "TemnooOMeH u
TEIJIOBOE
paBHOBecue"

Ypoxk-uccienoBanue
"CpaBHeHue
MIPOLIECCOB
TUTaBJICHUS
KPUCTAITTNYECKHX Tell
Y pa3MATYCHUS TIPU
HarpeBaHuu
amop¢HbIX Ten"

Ypok-uccienoBanue
"O0BsACHEHHE
3aBHCUMOCTH
TEMIIEPATYPhI
KUIIEHUS OT
nasieHus"

Pemenue 3agau u
aHaJIU3 CUTYyaluH,
CBSI3AHHBIX C
SABJICHUSIMHU
HCIIapeHus U
KOHJICHCAIlUU

10

[TapoBas TypOuHa.
JBurareinb
BHYTPECHHETO
CrOpaHHs

11

VYpok-koHpepeHus
"TennoBsle
JIBUTATEHN U 3alllnTa
OKpy»Karolen cpeasl”

12

TenuoBsle TOTEPH B
TEIUIOCETX

13

Ypoxk-uccienoBanue
"UccnenoBanue
CIOCO0O0B PA3TMIHBIX
BELIECTB
Ha’JIEKTPU30BBIBATHC




A

14

DIIEKTPUYECKOE TOJIE.
Hanpsioxénnoctb
ANEKTPUYECKOTO

niostst. [IpuHnmn
CYIIEpPHO3UINU
BJIEKTPUYECKUX MOJEH

15

[IpoBogHUKH,
JUAJICKTPUKU U
MOJTYIIPOBOTHUKHU

16

Ypok-koHbepeHIus
"DnexTpuszanus B
IIOBCEIHEBHOM
KU3HN"

17

Ypoxk-uccienoBaHue
"UccaenoBanue
IEUCTBUSA
AIEKTPUUYECKOTO TOJIS
Ha MIPOBOJIHUKHU 1
TUBJIEKTPUKN"

18

DIEeKTPUUYECKHI TOK B
KHUJKOCTSAX U ra3ax

19

JlaGopaTopHas
pabota "COopka u
UCTIBITAaHHE
JIEKTPUUYECKON IenH
MIOCTOSIHHOTO TOKa"

20

JlaGopaTopHas
pabota
"Onpenenenune
YIEIBHOTO
COITPOTHBIICHUS
MIPOBOJIHHKA"

21

Pemenwne 3agau o
TEME
"ITocnenoBareiIbHOE
Y MapajyieIbHOe
COEIMHEHMUS
MIPOBOJIHUKOB"

22

Pemenue 3amay Ha
MIPUMEHEHHE 3aKOHA
Oma n71s1 pa3JIM4Horo
COEIMHEHMUS
MTPOBOTHUKOB

23

JlaGopaTopHas
paborta




"Onpenenenne IAC
Y BHYTPEHHETO
CONPOTHUBIICHUS
HCTOYHHKA TOKa"

24

[TpaBuna Kupxroda

25

JlaGopaTopHas
pabora "IIpoBepka
npaBui Kupxrogda"

26

Ypoxk-uccienoBaHue
"N3y4yeHue BOJIbT-
aMITepHBIX
XapaKTEPUCTUK
HEJIMHEHHBIX
3JIEMEHTOB"

27

Ypok-koH(hepeHus
"O0BACHEHHE U
MPUHIIMIT ICHCTBHUS
JIOMAIITHHUX
AJIEKTPOHArpeBaTEIbH
BIX TIPHOOPOB"

28

Ypok-uccrienoBanue
"N3yuenue
MarHUTHOTO IO
IIOCTOSTHHBIX
MarHuTOB TIPH UX
00bEeIUHEHNH U
pa3zieNeHun.
Busyanu3anus nomns
IMOCTOSTHHBIX
MarHuToB"

29

VYpoxk-koHpepeHuus
"IIpakTueckoe
MIPUMEHEHUE
aleKTpoBUrarenein”

30

JlabopaTopHas
pabota
"KoHcTpynpoBanue u
u3yueHue paboTbl
ANEKTpOoABUraTeNs"

31

JlaGopaTopHas
pabota "U3mepenue
KIIJ
AJIEKTPOABUTaTEILHO
1 yCTaHOBKH"

32

Ypoxk-uccienoBanue
"UccnenoBanue




M3MEHEHHUH 3HAUCHUS
Y HapaBJIEHUS
WHIYKIIMOHHOT'O
TOoKa"

33

VYpoxk-koHpepeHuus
"DJIeKTPOCTAHLIUM HA
BO300HOBJISIEMBIX
HMCTOYHUKA SHEPTHH.
[IpoGemsl 3K0I0THY.
TonnuBHbBIC
3JIEMEHTHI U
aieKTpoMoouIn"

34

Pab6oTa ¢ TekcTamu o
TEME
«DNEKTpOMarHUTHAS
WHIYKIHS

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

8 KJIACC 3 yaca (2026-2027 y4yeOHbIi 10/1)

Ne
n/
n

Tema ypoka

KoanuyecTBo 4acoB

Bcer

0

Koutpoabsn IIpakTHyeck
ble paboThl ue padoTbl

Jlara
H3y4YeHH
|

DJICKTPOHHBIE
uugposbie
o0pa3oBaTe/ibH
ble pecypchl

OcHOBHBIE
ITOJIOKCHUA
MOJICKYJISIPHO-
KMHETUYECKOU Teopuu
1 UX ONBITHEIE
MOITBEPKICHUS

Macca u pazmep
aTOMOB U MOJIEKYJI

Mopenu TBEpIOTO,
KHUJIKOTO H
ra3zo000pa3Horo
COCTOSTHUM BelecTBa
Ypok-koHpepeHuus
"Kpucrainnueckue u
aMmop(gHBIC Tema.
I'paden. [Tomyuenue
HCKYCCTBEHHBIX
anma3zoB"

CMmauuBaHue u
KamUIIPHOCTb.




IToBepxHOCTHOE
HaATAXCHHUC

TemmoBoe
pacIIMpEeHHE U CKATHE
TennoBoe IBMKCHHE.
Temnepatypa

10

TemneparypHblie
IIKAJIBI

BryTpeHHss sHEprHs
U CIIOCOOBI €€
M3MEHEHUS

Bunb Teronepenaun

11

Ypok-koHpepeHuus
"Ucnonbp3oBanue
TEIJIOBBIX CBOMCTB
BEIIIECTB U
MaTepuajoB B LIETIX
sHeprocoepekeHus"

12

KomnnuecTBo TEIU10TEL.
VYnenpHas
TEIUIOEMKOCTD

13

Ypok-uccnenoBanue
"IIpoBepka rumoTe3sl
JIMHEHOMN
3aBUCUMOCTH JIJTUHBI
CTOJIOMKA KUIKOCTH B
TEPMOMETPUUECKOMN
TpyOKe oT
TEMIEPATYphI"

14

YpaBHEHHE TEIOBOTO
Oananca. TermmooOmeH
1 TEIJIOBOE
paBHOBecue. 3aKOH
Hprorona—Puxmana

15

16

JlaGopaTtopHnast pabota
"UccnenoBanue
SIBIICHUS TETNIOOOMEHA
MpU CMEIMIMBAaHUU
XOJIOAHOU U ropsiuen
BOJBI"

Pemenue 3agau no
teMme "TemiooOMeH u
TEIIOBOE
paBHOBecue"

17

JlaGopaTtopHnas pabota
"Onpenenenue




KOJIMYECTBA TETLJIOTHI,
IIOJIy4EHHOT'O BOJIOM
npu TerIoo0MeHe ¢
HarpeTbiM
METaJUINYECKUM
HWIMHAPOM"

18

ITmaBnenne u
OTBEp/ICBaHUE
KPUCTAJUTHYECKUX
BEIIECTB. Y AeJIbHAs
TEII0TA IJIaBJICHUS

19

Pemenune 3amad mo
teme "llmaBiaenue u
OTBEpJICBaHUE
KPUCTAJUIMYECKUX

TCJI

20

JlaGopaTtopHnast pabota
"Onpenenenue
YIE€TbHOU TEIIOTHI
IUIaBJICHUSA Ibaa"

21

22

Ypok-uccnenoBanue
"CpaBHeHue
MPOIIECCOB TIJIABJICHUS
KPUCTANTNYECKUX Tel
U pa3MAryeHus pu
HarpeBaHuu
amopdHbIX Ten"

[TapooOpazoBanue u
KOHJCHCALU.
Hcnapenue

23

24

Kunenne. Y aensnas
TEII0Ta
apooOpa3oBaHUsI.
3aBUCUMOCTH
TEeMIIEPATYPhI
KHUIICHHS OT
aTMOC(epHOTO
JTaBJICHUS

Penienue 3amau mo
TeMe
"TTapooOpazoBanue u
KkurneHue"

25

Ypok-uccnenoBanue
"OObsicCHEHUE
3aBUCUMOCTH
TEeMIIepaTyphl
KHUIIEHUS OT




naBiaeHUS"

26

27

28

HacpimieHssif u
HEHACHIIICHHBIN T1ap.
BnaxxnocTs Bo31yxa

BiasxkxHOoCTB BO311yXa M
€€ U3MEPEHHE.
JlaGopaTtopHnas pabota
"Onpenenenue
OTHOCHUTEJIbHON
BJIQ)KHOCTH Bo3ayxa"

Pentenue 3amau mo
TeMme "BrmaxxHocts"

0.5

29

Pemienue 3agau u
aHaJIU3 CUTYyaluH,
CBSI3aHHBIX C
SIBIICHUSIMU
WCTIapEeHUs U
KOHJICHCAILINHU

30

OHeprus TOIIMBA.
VY nenbHas Temnora
CropaHus

31

32

33

[IpuHnmns paboThl
TEIUIOBBIX JBUTATENeH

[TapoBas TypOuHa.
JlBurarenb
BHYTPEHHETO
CTOpaHus

KII] TenmoBoro
JIBUTATEIIsI

34

Pemenue 3agaq mo
teme "KII/] TerioBoro
nBurarens"”

35

VYpok-koHpepeHus
"TerioBble TBUTATENN
Y 3aIlnTa
OKpYy>Karolen cpeant”

36

37

Tennosle NOTEPH B
TEIUIOCETAX

3aKOH COXpaHEHMSI U
IIPEBPALLCHHUS
SHEPrUH B
MEXaHUYECKUX U
TEIUIOBBIX IIpoIeccax

38

IloaroroBka k
KOHTPOJILHOM padoTe
o teme "TermIoBsie




aBJIeHUd. I3MeHeHune
arperaTHbIX
COCTOSHHI BerrecTBa"

39

KoHnTtposbHas pabota
o TeMe "TennoBbie
sBieHus. U3MeHenue
arperaTHbIX
COCTOSIHUM BemiecTna"

40

41

42

43

44

45

46

DJIeKTpHU3aus Tell.
JIBa pona 3apsiaoB
Ypok-uccienoBanue
"UccnenoBanue
Croco00B pa3IuYHBIX
BEIIECTB
Ha3JICKTPU30BHIBATHCSA

BsaumoneiictBue
3apsSUKCHHBIX TEll.
3axoH Kynona

DJIEKTPUUYECKOE MOJIE.
HanpsixéanocTh
3JIEKTPUYECKOTO MOJIS.
[TprHIMI
CyMEPIIO3UITIT
ANEKTPUYECKUX MONEH
Hocurenu
3JIEKTPUUYECKUX
3apsi/ioB.
DIleMEHTapHBIN 3apsij.
Crtpoenue aToma

3aKOH COXpaHEHHUS
AIIEKTPUUYECKOTO
3apsa
[TpoBoHUKH,
TURJICKTPUKA U
MOJTYIIPOBOTHUKHI

47

VYpok-koHpepeHIus
"DnekTpu3aius B
IMOBCEJHEBHOM
JKH3HA"

48

Pemenue 3aga4 mo
TeMe ""3aKkoH
COXpaHEHUsI
3JIEKTPUIECKOTO
3apsia”

49

DJIEKTPUYECKUH TOK.




Hctounuku
AIEKTPUYECKOTO TOKA

50

Ypok-uccienoBanue
"UccnenoBanue
JIEHUCTBUS
AIEKTPUUECKOTO TOJIS
Ha MIPOBOJIHUKHU U
JTUAJIEKTPUKH"

51

52

DJIEKTPUUYECKUI TOK B
MeTaax

DJIEKTPUUYECKUI TOK B
KUAKOCTAX U razax

53

54

55

DIneKTpuyecKas 1ernb 1
Cuia Toka.

AmnepMmerp

DIIeKTpUUIECKOe

HaIpsDKEHUE. 1
BoastmeTp

56

JlaGopaTtopHnast pabota
"COopKa U UCIIBITAHNE
AIEKTPUYECKOHN LETH
MOCTOSIHHOTO TOKa"

57

3aBUCUMOCTD CHJIBI
TOKa OT HANPSDKCHUS.
3akon Oma i1
y4acTKa 1enu

58

59

60

JlaGopaTtopHnast pabota
"UccnenoBanue

3aBUCHUMOCTHU CUJIIBI

TOKa, MPOTEKAIOIIETO

4yepes pe3nucTop, oT 1
HANPSDKEHUS Ha

pe3ucTope u

COTIPOTUBIICHUS

pesucropa”

DneKTpuueckoe
CONPOTHUBIICHHUE.
Y aenbHOE

CONPOTHUBIICHUE

JlaGopaTtopHnast pabota
"Onpenenenue

YAEIBHOTO 1
COTIPOTUBIICHUS

IIPOBOJAHMKA"

61

Penrtenue 3amau mo
TeMe "DIeKTpruYecKoe




COIIPOTUBIICHHUE.
VY aensHOE
conpoTtuiieHue"

62

63

64

65

66

Pentenue 3amau mo
teme "3axon Oma"

IIOCHGHOB&TCHBHO@II
napaaijiciIbHOC
COCAUMHCHU
IMPOBOIHNKOB

JlaboparopHas pabota
"[IpoBepka mpaBuiia
CIIOKEHHS

HaIPsOKEHUHN TIPH 1
MoCIeI0BaTeIbHOM
COCTMHEHUH JIBYX
pe3uctopos"

Pemtenne 3aga4 mo
TeEME
"TTocnenoBarenprHOE U
napajuieabHOe
COEIUHEHUS
MIPOBOTHUKOB"

JlaGoparopHas paboTa
"IIpoBepka mpaBuiia
JUTSL CHITBI TOKA TIPH
napajuieIbHOM
COCMHEHUH
pe3uctopos"

67

Pemenue 3agad Ha
IIPUMEHEHHE 3aKOHA

OmMa 11t pa3IM4aHOTO 1
COCIMHEHUS

HpOBOHHHKOB

68

O/1C u BHyTpEeHHEE
COTIPOTHBIICHUE

MCTOYHHKA TOKA. 1
3akon Oma i1

MMOJIHOM 1enu

69

Pemenue 3aga4 mo

teme "DJIC,

BHYTpEHHEE

COTIPOTHBIICHUE 1
HMCTOYHHKA TOKA.

3akon Oma Jjis

OJTHOM 1enu"

70

JlaGopaTtopHnas pabota 1




"Onpenenenne IC u
BHYTPEHHETO
CONPOTHUBIICHUS
HCTOYHHKA TOKA"

71

72

[IpaBuna Kupxroda

JlaGopaTtopHnas pabota
"[IpoBepka nmpaBuiI
Kupxroda"

73

74

Ypok-uccnenoBanue
"N3yuenue BOIBT-
aMITePHBIX
XapaKTEPUCTHK
HEJTUHEHHBIX
3JIEMEHTOB"

Pab6ota
3JIEKTPUYECKOTrO TOKA.
MomnocTs
3JIEKTPUYECKOI0 TOKA

75

JlaGopaTtopHnast pabota
"Onpenenenue
paboThl U MOILITHOCTH
3JIEKTPUYECKOro Toka"

76

3akoH Jxoyns-

Jlenna. [lotpeburenu
JJIEKTPUUECKOTO TOKa.
Kopotkoe 3ambikanue

77

VYpok-koHpepeHus
"OObsicHEHUE U
MPUHLIUN AEHCTBUS
JIOMAITHUX
JJIEKTPOHArpeBaTENbH
BIX PHOOPOB"

78

79

IToaroroBka k
KOHTPOJIbHOM pabore
1o TeMe
"DnexTpuueckue
3apsiibl. 3apsyKEHHbIE
Tena u ux
B3aNMOJECHCTBHS.
[TocTostHABIH
AIEKTPUYECKHUM TOK"

KontponbHas padora
10 TeMe
"DneKTpuyuecKue
3apsiabl. 3apsSyKEHHbBIC
TeNa U ux




80

81

B3aUMO/JICHCTBUA.
ITocTosiHHBIN
ANEKTPUUECKUN TOK"
/Bcepoccuiickas
poBepoyHas pabora
IIPU MIPOBEJICHUU C
HCIIOJIb30BaHUEM
KOMITIbIOTEpa

ITocTostHHBIC

MarHuTel. MarauTHoe

roJjie 3eMJIM U ero 1
3HAYEeHHUE I KHU3HU

Ha 3emie

Ypok-uccienoBanue
"N3yuenue
MarHuTHOTO TOJIs
IIOCTOSIHHBIX
MarHuToB IpU UX
00BEAMHEHNUU U
pa3JeNeHun.
Busyanuzanus nomus
IIOCTOSIHHBIX
MarHuToB"

82

OmneIT OpcTena.
MaruntHoe mose 1
AIIEKTPUIECKOTO TOKA

83

OneiT AMniepa.
MarnuTHoe nosue
KaTYILIKH C TOKOM.
[IpumeHenne
AJIEKTPOMArHUTOB B
TEXHHUKE

84

85

86

Cuna Amnepa u
omnpeaeneHue eé 1
HaIpaBJICHUS

Pemenue 3amau no
teme "Cuiia Amnepa u
ofpenieNieHne e€
HarpaBjaeHus"

DNEeKTPOABUTATEIb
IMOCTOSHHOTO TOKA.
Hcnonp3oBanue
3JIEKTPOIBUTATENCH B 1
TEXHUYECKHUX

YCTPOMCTBAX U HA
TpaHCIIOpPTE

87

JlaGopaTtopHnas pabota 1




"N3y4yeHue neicTBus
MarHuTHOTO T1OJIS Ha
IIPOBOJHMK C TOKOM"

88

89

90

91

92

93

94

95

96

Ypok-koHpepeHus
"IIpakTHueckoe
MIPUMEHEHUE
aJeKTpoiBUrarenei'

JlaGopaTtopHnas pabota
"KonctpyupoBanue u
u3ydeHue padoThl
aneKTpoBuraress"

JlaGopaTtopHnas pabota
"U3mepenne KIIJ1
3IEKTPOABUTATEIHHON
yCTaHOBKH"

OmnbiThl Dapajes.
3aKoH
3JICKTPOMArHUTHOM
unaykuuu. [1paBuno
Jlenna

Ypok-uccrienoBanue
"UccneqoBanue
W3MEHEHHUH 3HaYEeHU
U HampaBJICHUS
WHIYKIIMOHHOTO TOKA"

Pemenne 3amau no
TeMe "3aKkoH
3JIEKTPOMarHUTHOM
nHaykuu. [IpaBuio
Jlenma"

DIIEKTPOTreHepaTop.
Crioco6b! nosyueHust
DIIEKTPOIHEPTUU
VYpok-koHpepeHuus
"DNIeKTPOCTAaHIIUU Ha
BO300HOBIISIEMBIX
UCTOYHHKA DHEPTUHU.
[Tpo6emMbl 3KOJIOTHH.
TorIMBHBIE 2IEMEHTHI
U DJIEKTpOMOOMIH"

IToaroroBka k
KOHTPOJILHOM padoTe
1o TeMe
"DNEeKTpOMarHuTHbIC
sBIEHUS"

97

KonTtponsHas padora




"DNIeKTpOMarHuTHhIE
sBreHus"/Bcepoccuiic
Kast IPOBEpOYHas
pabora pu
NPOBE/ICHUH Ha
OyMa)KHOM HOCHTEJIe

98

Paborta ¢ Tekctamu o
Teme "TemnnoBeie
sBjeHus"

99

Pabora ¢ TekcTamu 110
TeMe "DIeKTpUYECKUe
3apsabl. 3apsKEHHbIE
TeNa U Ux
B3auMoencTaue"

100

101

102

Pabora ¢ Tekctamu o
teme "TlocTosTHHBIN
ANEKTPUIECKUN TOK"

PaboTta ¢ TekcTaMH 110
TeMe "MarauTHele
siBiIeHus"

PaboTta ¢ TekcTaMH 110
TeEME
"DneKTpOMaruuTHas
WHIYKIUs"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

22.5




9 KJIACC 3 yaca (2026-2027 yueOHblii roj)

Ne
n/
n

Tema ypoka

Mexanndeckoe
IBIKEHHUE.
MarepuanbHas
touka. CrrocoObl
OIIMCAHHUS
MEXaHHYECKOTO
JBIKEHUS

KoanuecTBo 4acoB

Bcer  KoHTpPOIBHBI
0 e padoThl

IIpakTHYecku
e padoThI

Jlara
H3y4YeHH
s

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTeibH
ble pecypchl

Cucrema orcuera.
OTHOCHUTEIBLHOCTD
MEXAHNYECKOTO
IBIDKEHUS

Bexropuslie
BEJINYUHBI,
olepanuu ¢
BEKTOPAMH,
MIPOCKLIUU
BEKTOpPOB

PaBHOMEpHOE
MIPSMOJIMHEMHOE
JBUKECHHE

HepasHomepHOE
MIPSMOJIMHEMHOE
JBUKEHHUE.
Cpennsis u
MI'HOBEHHas
CKOpPOCTb TeJla MpHU
HEpPaBHOMEPHOM
JBUKECHUU

JlaGoparopHas
paborta
"Onpenenenune
CPEIHEH CKOPOCTH
CKOJIb)KEHUS
Opycka uiu
JBUKCHHUS ILIapHKa
10 HAKJIOHHOU
IIJIOCKOCTH"

PaBHOyCKOpEeHHOE
IIPSMOJIMHEMHOE
JBUKCHHUE.




Yckopenue

10

CxopocThb
PaBHOYCKOPEHHOT
0
HPSIMOJIMHENHOT O
JBUKEHMUSL.
I'padux ckopocTH

[Tepemenienue
pu
PaBHOYCKOPEHHOM
MIPSAMOJIMHETHOM
JBUKEHUU

JlaGopaTopHas
pabora
"Onpenenenune
YCKOpEHUS Teja
pu
PaBHOYCKOPEHHOM
JBUKCHUH 10
HaKJIOHHOM
IJI0CKOCTH"

11

12

Pemenne 3amau no
TeMe
"Ilepemerienne
pu
PaBHOYCKOPEHHOM
MIPSAMOJIMHETHOM
nBOKeHnun"

JlaGopatopHas
pabota
"UccnenoBanue
3aBHUCHUMOCTH TYTH
OT BpEMEHH MPH
PaBHOYCKOPEHHOM
IBIDKEHUHU O€3
HavyaJIbHOM
ckopoctH"

13

Pemrenue 3amad mo
TeMe
"I'pacduueckas
MHTEpIIpeTaIUs
YCKOpEHHUH,
CKOpPOCTH,

PO IEHHOT O
MyTH U
MepEMEICHUS IS
NPSAMOJIMHEHHOTO




IBIOKeHUA"

14

15

16

17

18

Yckopenue
CBOOOIHOTO
nageuusa. OIbITEI
T'amunes

JBr>xeHue tena,
OpOIICHHOTO TIO]T
YTJIOM K
TOPU30HTY

Pemenue 3amau no
teme "J[BukeHue
Tena, OpOIIEHHOTO
MIOJ1 YTJIOM K
rOpU30HTY"

Pemenue 3agad mo
teme "JIBukeHue
O JeHCTBUEM
YCKOpEHUs
CBOOOIHOTO
nageHus”

JIBH>KEHHE 11O
OKPYKHOCTH

19

JInneitnasg u
yTJIOBasi CKOPOCTb,
MEPUOJI U YaCTOTa

20

CxopocTs 1
YCKOpEHUE TIpr
ABHUXKCHUU I10
OKPYKHOCTHU

21

22

Pemenue 3anaq no
teme "JIBukeHue
10 OKPYXHOCTH"

IToaroroBska k
KOHTPOJIBHOU
pabote 1o Teme
"MexaHndeckoe
JIBMOKEHUE U
CIIOCOOBI €ro
onucanus"

23

KoHntponbHas
pabora 1o Teme
"MexaHH4ecKoe
JIBHKCHHE U
CIIOCOOBI €ro
onucanus"

24

[TepBbIii 3aK0H




Hsrorona. Bekrop
CHJIbI

25

26

27

Bropoii 3akoH
HeroTona.
PaBHOelicTBYIOIT
as cuiia

Tpetuii 3akoH
HeroTona.
Cynepno3unus
cuIl

Cuna ynpyroctu.
3akoH ['yka

28

29

30

JlaGopaTopHnas
pabora
"UccaenoBanue
3aBUCHMOCTHU
CHJIBI YIIPYTOCTH,
BO3HHUKAIOIIEH B
MPYXUHE, OT
CTETIeHU
nedopManuu
MpYy>KUHBI"
Cuna tpenus.
Koadppunuent
TpEeHUs

JlaGopaTopHas
pabota
"UccnenoBanue
3aBHCUMOCTHU
CWJIBI TPEHUS
CKOJIEKEHHS OT
CHJIBI
HOPMaJIBHOTO
naBieHus"

31

JIBro>KeHuUe Tel 1o
OKPY>KHOCTH TIOJ]
JEWCTBUEM
HECKOJIBKUX CHJI

32

33

Cuna TsoKecTd u
3aKOH BCEMHUPHOTO
TATOTEHUS
JIBr>keHue Ten
BOKPYT
IPABUTALMOHHOTO
uentpa. [lepBas
KOCMHYECKast




CKOPOCTh

34

HesecomocTh 1
Meperpy3Ku

35

PaBHOBecue
MaTepUaIbHOU
TOYKH.
AOCOIOTHO
TBEPJIOE TEIIO

36

MOMEHT CHIIBL.
IIpaBuno
MOMEHTOB

37

Nmmnynsc Tena.
N3menenne
VMITYJIbCA.
Nmnynbe cuisl.
Yupyroe u

Heymnpyroe
B3auMo/ieiicTBHE

38

3aK0HBI
W3MEHEHUS U
COXPaHCHHUS
UMITYJIbCa

39

40

Pemenne 3amad mo
Teme "3aKoH
COXpaHEHUs
HMITYJIbCA.
PeaktuBHOE
nIBIKeHHe"

Mexannueckas

pabota u
MOIIHOCTh

41

Pabora cuibl
TAXCCTHU, CUJIBI
YIPYTOCTH Y CHIIBI
TpEeHHS

42

43

44

CBs13b DHEPTUH U
paboThl

IToreHnnuanpHas
SHEprus
Kunernueckas
sHeprus. Teopema
0 KMHETHUYECKOM
SHEpPruu

45

3aK0H U3MEHEHUA
U COXpaHEHHUS
MEXaHUYECKOU




SHEPrUU

46

47

48

IToaroroBka x
KOHTPOJIbHOM
pabote 1o Teme
"B3aumojeiictBue
TeJ. 3aKOHbI
coxpaHeHus"

KonTposnbnas
pabora 1o Teme
"B3aumopeiictBue
TeJ. 3aKOHbI
coxpaHeHus"

KonebarensHoe
JIBH)KEHUE.
OcHoBHBIE
XapaKTePUCTHKU
KOJICOaHMIA:
MIEPHOJI, YacTOTa,
aMILTUTY/1a

49

50

51

52

MaremaTnueckui
U IPYKUHHbBIN
MasTHUKH.
JlaboparopHnast
pabota
"UccnenoBanue
3aBUCUMOCTH
nepuoaa
KoJieOaHu# Tpy3a
Ha HUTH OT JIJTHHBI
HATH"

I'apmoHnueckue
Kose0aHus

JlaGoparopHas
pabota
"U3mepenue
YCKOpEHUs
CBOOOIHOTO
nageauns"
[Ipespamenue
SHEPTUU MPHU
KoJIe0aTeIbHOM
JBHOKCHUH

0.5

53

MexaHnuecKue
BOJIHEI:
MPOJOJIBHBIE U
MOIEpPEYHbIE




54

CaoiicTBa
MEXaHUYECKHUX
BOJIH. JlinHa
BOJIHBI U CKOPOCTh
eé
pacrpocTpaHeHUs

55

56

57

Ypok-
KOH(epeHIHs
"MexaHn4ecKne
BOJIHBI B TBEPIOM
Tele.
CelicMuueckue
BOJHBI"

3BYyK.
Pacnipoctpanenue
1 OTPAKCHUE
3BYyKa

Pemenne 3ama4q mo
Teme "3ByK"

58

I'poMKkoOCTB 3BYyKa
1 BBICOTA TOHA.
AKycTHUYECKUI
pe30oHaHcC.

59

Ypok-
HCCIICIOBAHUE
"HabmroaeHue u
00BsACHCHHE
aKyCTHYECKOT'O
pe3onanca”

60

WndpazByk u
YIIBTPa3BYK.
Kondepenmms
"Wcnoip30BaHue
yJIbTpa3ByKa B
COBPEMEHHBIX
TEXHOJIOTHIX"

61

DNEeKTPOMarHuTHO
€ moJje u
ANEKTPOMATrHUTHBI
€ BOJTHBI

62

CBoiicTBa
AIEKTPOMArHUTHBI
X BOJIH

63

Ypok-
KOH(EpeHIIHS
"[Mxana




64

65

3JIEKTPOMAarHUTHBI
X BOJIH.
Hcnons3oBanue
3JIEKTPOMATrHUTHBI
X BOJIH IS
COTOBOM CBSI3H.
Pagnomoxarusi.
Kocmuueckas
CBS3b "

DneKTpOMarHuTHa
sl PUPOJIa CBETA.
CxopocTh cBeTa
BoanoBele
CBOICTBA CBETA:
uHTephepeHIus U
mudpakims

66

JlyuyeBas moznenb
CBETa U
reoMeTpuyecKas
OTITHKA.
Hctounuku cBera

67

[IpssmonuneHoe
pacnpocTpaHeHue
cBeTa. 3aTMEHHUS
Connua n Jlynst

68

3aKOH OTpaKeHUS
ceeta. Ilimockoe
3epKajo

69

[Ipenomnenune
cBeTa. 3aK0H
MPETOMIICHUS
cBera. IlomaOE
OTpa)KEHHE CBETA.

70

JlaGoparopHas
paborta
"HccnemoBanue
3aBUCHMOCTH yTJia
MPEIOMIICHUS OT
yria najaeHus
CBETOBOTO JIy4a Ha
TpaHUIe «BO3IIYX-
CTEKIION"

71

JInn3a, xon myuei
B JINH3€

72

®dopmyiia TOHKOH
JIUH3bI




73

74

75

76

Jlaboparopnast
pabora
"Onpenenenue
(dhokycHOTO
paccTosiHUS U
OINITUYECKOM CHITBI
cobuparomeit
JUH3BI"

[Tonyuenue
M300pakeHUH C
MTOMOIIIBIO
cobuparotei u
paccenBaronien
JIUH3

I'nma3 kak
OoInTHYECKas
CHCTEMA.
bimsopykocTs u
JaJIbHO30PKOCTh

Paznoxenue
0eJ0ro cBera B
cnektp. OnbIThl
Hrrotona.
Cnoxxenune
CHEKTPaTbHBIX
IIBETOB.
Hucniepcus ceera

77

OnbITH
Pezepdopna n
TTaHeTapHas
MOJIeJTh aToMa

78

IToctynatsl bopa.
Monens aToMa
bopa. Ucnyckanue
U TIOTJIOIIECHHE
CBETa aTOMOM.

79

80

KBaHTEI.
JImHeuaTnie
CIIEKTPHI
PagroakTHBHOCTS.
Anbda-, Oeta- u
ramMmma-u3Jy4eHust

81

Crpoenue
aTOMHOTO s71pa.
Hyxnonnas
MO/I€Tb ATOMHOTO
anpa




82

PannoakTuBHEIE
MPEBPALLECHUS.
30TO0118I

83

84

85

86

[Tepuon
noyypacnajaa
Snepubie
peakuuu. 3aKOHBI
COXpaHEHUs
3apsJI0BOTO U
MAacCOBOI'0 YHCEII

DHeprus CBs3u
ATOMHBIX sITIEP.
CBs13b MaccChl U
SHEPTHH

Pemenue 3agad mo
Teme "SnepHbie
peakuuu. JHeprus
cBsa3n"

87

88

89

90

91

Peaknmn cunrTesa
U JIeTICHUS SiIEp.
Hctounuku
sHepruu CoJiHIa U
3BE3]

[ToaroroBka k
KOHTPOJIBHOU
pabote 1o Teme
"Konebanus u
BOJIHBL. CBETOBBIE
Y KBaHTOBBIC
SIBJICHUS "

KoHnTponbHas
pabota mo Teme
"Konebanus u
BOJIHEI. CBETOBBIE
M KBAaHTOBBIC
SIBJICHUS"

Pemenue
pacyeTHBIX 1O
TEeME
"MexaHH4eCKOe
nBIOKeHne"

Pemenue
pacyYeTHBIX U
Ka4eCTBECHHBIX
3aJ1a4 110 TeMeE
"B3auMopgericTBre




TCI

92

Pewenne
pacueTHBIX U
KaueCTBEHHBIX
3a/1a4 10 TeMe
"3aKoHbI
COXpaHEHUs
SHEPTUU U
umnyiabca"

93

JlaGopatopHsbie
paboTHI 1O TeMe
"MexaHuuyeckoe
IBIOKeHUE"

94

95

96

97

JlaboparopHubie
paboTHI IO TeMe
"B3aumopeiictBue

Ten"

JlaboparopHubie
paboTHI IO TEME
"[IpocTeie
MEXaHU3MBbI"

Pemenue
pacyeTHBIX U
KauyeCTBEHHBIX
3aJ1a4 110 TEME
"KII/I TeroBbIx
JBUrareei"

Pemenue
pacyeTHBIX U
KaueCTBEHHBIX
3aJ1a4 110 TeEME
"3aKOHBI
MMOCTOSIHHOTO
TOKaA"

98

Pemenne
pacyYETHBIX U
Ka4eCTBEHHBIX
3aja4 1o TeMe
"KILI
3JIEKTPOYCTAHOBOK

99

JlabopaTopHbie
paboTHI 1O TeMe
"3aKOHBI
MTOCTOSIHHOTO
TOKa"




100

Jlaboparopubie
paboTHI 1O TeMe
"CBeToBbIe
sIBJICHUS"

101

Pabora ¢ Texctamu
10 TEME
"CBeTOBBIE
SABJIEHUT"

102

PaGora c TekcTtamu
0 TeMe
"KBanroBas u
sanepHas Gpusnka"
KoHntposbhas
paboTta B paMKax
MIPOMEXKYTOUHOU
aTTecTaluu

OBLLEE
KOJIMYECTBO YACOB
I10 [TIPOTPAMME

102

24.5




Pemienne 3aaa4 nopolimennoi ciaoxuaoctu 9N KJIIACC
1 yac (2026-2027 y4eOHBIii T0OX)

KoaudecTBO 9acoB 3ﬂeRTp0HHBIe

Jlara
uudgposbie
Tema ypoka Bcer  KoHTpoJsbH IIpakTHyeck H3Yy'1€HH
o0pa3oBaTesibH

0 ble padoThbI ue padoThbl f
ble pecypchl

Panunyc-Bexktop
MaTepUaIbHOMN
TOYKH, 1
nepeMeInieHre Ha
MJIOCKOCTH

Pemenue 3amau no
teme "PaBHOMepHOE
MPSMOJIMHEITHOE
nBIKeHue"

Pemmenue 3amau no
teMe "CKopoCTh
PaBHOYCKOPEHHOTO 1
IPSIMOJIMHEIHOTO
IBIKeHusd"

I'paduueckas
MHTEPIIPETALNS
YCKOpEHHUH,
CKOpPOCTH,
MPOUJEHHOTO MyTH 1
U TIepeMEIICHUS
s
IIPSAMOJIMHEMHOTO
JBUKCHUS

Pemenue 3agaq mo
Teme "YcKkopeHue
¢BOOOIHOTO
nageHus”

JlaGopatopHas
pabora
"UccnenoBanue
JIBUKCHUS Tea, 1 1
OpOIIEHHOTO TTO]T
YIIIOM K
TOpU30HTY"

Ypoxk-koH(pepeHus
"Pacnio3naBanue u

pUOIIMKEHHOE 1
OTIFICaHUE

Pa3JInYHbIX BUOOB




MEXaHUYECKOTr0
nBHKeHusd"

10

11

Pentenue 3amau mo
TeMme "Cuia

ynpyroctu"
JlaGopaTopHas
pabora
"Onpenenenue
koa(durmenta
TPECHHUS
CKOJIbXKeHus"

3akoH bepnymu u
noasrEMHAs cUiia
Kpblja
VYpok-koHpepeHus
"CoBpeMeHHbIE
JieTaTeNIbHbIC
anmaparsl, cy/ia Ha
MTOJIBOJTHBIX
KPBUIbSIX,
AHTUKPBUIO Ha
CKOPOCTHBIX
aBTOMOOMJISX.
JIBm>keHue nmoe3na
Ha MarHUTHOM
noaymke"

12

VYpok-
UCCIIEJOBaHHE
"Onpenenenue
LIEHTpa TAKECTH
pa3ianyYHbIX Ten"

13

PeaktusHoe
NBIDKEHUE

14

JlaboparopHas
pabota
"Onpenenenne
paboTHI CHITBI
TpPEeHHUsI IPU
PaBHOMEPHOM
JBUKEHHUH TeJa 1Mo
TOPU30HTAIBHOMU
nosepxHoctu"

15

JlaboparopHas
pabora
"Onpenenenue
paboThI CUJIBI

YIOPYTOCTH NPHU




noabEME rpy3a ¢
HCIIOJIb30BaHUEM
HETIOABIKHOIO U
MMOJIBUYKHOTO
0110K0B"

16

Pemenune 3amad mo
Teme "3aKOHEI
W3MEHEHUS U
COXpaHEeHUs
MEXaHUYEeCKOMH
sHeprun"

17

18

19

JlaGopatopHas
paborta
"UccneqoBanue
3aBHCHMOCTHU
nepuo/ia KojeoaHui
IPYKHUHHOTO
MasiTHAKA OT MacChI

rpy3a"
3aryxarouue
KoJIeOaHHsL.
Brinyxnennsie
KOJICOaHHS.
Pe3onanc

Ypok-
HCCICA0BaHUE
"ITpoBepka
HE3aBUCUMOCTH
nepuo/ia KojiebaHui
rpysa,
MOJIBEIICHHOTO K
JIEHTE, OT MacChI

rpysa"

20

21

VYpok-
HCCJICIOBAaHHE
"HabGmroneuue
uHTepepeHIn 1
TG paKIUU BOJTH HA
MOBEPXHOCTH
BOJIbI"

VYpok-
WCCIIeIOBaHHE
"DKcrepuMEHTaIbH
0€ OIpeesIeHHe
TPaHUIl YaCTOTHI
CJIBIIIIUMBIX
3BYKOBBIX




KoJiebanuil"

22

23

24

25

Penrenue 3amaud Ha
omnpeaeieHue
YaCTOTHI U JJIUHEI
ANEKTPOMATHUTHOMU
BOJIHBI

[Toctpoenue
HN300paKCHHH,
c(hopMUPOBAHHBIX
3epKajoM

Ypok-
HCCleq0BaHue
"AHanu3 u
00BsACHEHHE
OIITUYCCKOTO
Mupaxa"
VYpok-koHpepeHus
"Ucnonp30BaHue
IIOJIHOTO
BHYTPEHHETO
OTpPaKEHUS:
CBETOBOJIBI,
OIITUKOBOJIOKOHHAS
CBs3B"

26

27

VYpok-koHpepeHus
"Ipunnumn
JEWCTBUS
ONTHYECKUX
npubopoB
(MuKpockor,
TEJIeCKOTII,
¢doroanmapar)"”
Ypok-nipakTHKyM
"HaOmroaenue u
00BsICHEHHE
OIIBITOB I10
Pa3I0KEHUIO
0eJioro ceera B
crektp. [lonyuenue
Oeoro 1BeTa npu
CIIO’KEHHH IIBETOB"

28

YpOK-IIpaKTUKYM
"HabGmroneuue
CIUIOIIHBIX ¥
JIMHEHYaThIX
CIIEKTPOB
U3ITy4eHUs U




UCIIyCKaHMs"

29

Ypoxk-koH(pepeHus
"Jle¥icTBUE
paZlOaKTUBHBIX
W3JIyYEHUU Ha
JKUBBIE OpPTraHU3MBI.
3amura ot
PaaTuO0aKTUBHOTO
n3nydeHus"

30

Ypoxk-koHpepeHuus
"SAnepnast
SHEPreTHKa.
DKOJIOTHYECKUE
po0OIJIeMBI sIIepHONH
SHEpreTuku"

31

Pemenne
pacyeTHBIX U
KaueCTBEHHBIX
3a1a4 110 TEME
"TeroBkle
nporecchr”

32

Pemenne
pacyeTHBIX U
KauyeCTBECHHBIX
3a/1a4 110 TEME
"BaxxHOCTB"

33

Pabota ¢ TekcTaMu
o TeMe "3aKOHBI
COXpaHEHHUS B
MexaHuke"

34

Pabora ¢ Tekctramu
10 TEME
"Konebanusa u
BOJIHBI"




