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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (u3MKE HAa YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
yrayOI€HHOM YPOBHE OCHOBHOM 00pa3oBaTEIbHON MPOTrpaMMbl, MPECTaBICHHBIX
B ®I'OC OO0, a Takxe ¢ yuérom (enepanbHO paboueit mporpaMMbl BOCIUTAHUS
u Konnenuuu npenogaBanus yueoHoro npeamera «Duszmkay.

Copnepkanrne mporpaMMbl 1O (PU3MKE HAMPaBICHO HA YIOBICTBOPCHHE
MOBBIIIIEHHBIX 3aMpPOCOB O0YYaIONIUXCS, CTPEeMSIIMXCS K Oojee IIyOOKOMY
OCBOCHHUIO (DM3MYECKUX 3HAHUM, U Ha (OPMUPOBAHUE ECTECTBEHHO-HAYUHOMU
IrpaMOTHOCTH  oOydawmuxci. B mnporpamme mno (u3uke  y4UTHIBAIOTCA
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METaIlPEIMETHBIM pe3yJibTaTaM O0y4eHUSs, a TAaKKe
MEKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no usuke ycTaHaBIMBAET pacupeiejieHue yueOHOro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3Y4YEHUsS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COJEpPXKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ LETbI0 OKa3aHUS METOIUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEAMETOB, MOCKOJbKY (PU3UYECKHE 3aKOHBI JieKaT B OCHOBE IPOLIECCOB U
SABJICHUM, W3yyaeMbIX XUMHEH, Ouosiorued, actpoHomMuend u (U3NYECKOU
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYI0 KapTUHY MU,
MPENOCTaBIsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHHUS HAyYHOTO METOJa
MO3HAHUS, TO €CTh CIIOCO0a MOJyYeHUs JOCTOBEPHBIX 3HAHUM O MUPE.

Opnna W3 THaBHBIX 3a7a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHUsI COCTOWT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
WHTEpeca K HayKe y 00yJaronuxcs.

N3yyenne ¢u3ukm Ha YIYOJIEHHOM YpOBHE TMPEAIOJIaracT YBEpPEeHHOE
BIIAJICHUE CJIeIYIOIUMU KOMIIETEHTHOCTSIMH, XapaKTepU3yITUMHU
€CTEeCTBEHHOHAYYHYIO TPAaMOTHOCTb:

HAyYHO OOBSCHSTH SIBJICHUS;

OIICHWBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHMS;

WHTEPHPETUPOBATh JaHHBIE M HMCIOJb30BATh HAYYHBIE J0KA3aTEIbCTBA IS
MOJIyYeHUS BBIBOJIOB.



[lenmn wusyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
omnpeneneHsl B Konmenmuum mpenomaBanus ydeOHOro mpenMera «®Duszmka» B
oOpa3oBaTenpHBIX oOpraHu3auusax Poccuiickoit @Denepanmu, pearu3yrOMUX
OCHOBHBIE  00I11€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Komnerun MunucrepctBa npocsemienusi Poccuiickoit denepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [1K-4BH).

Lenu n3yvyenust pu3uky Ha yriryOIEHHOM ypOBHE:

pa3BUTHE MHTEpECa M CTPEMJICHUS OOydYarouuxcsi K HaAyYHOMY H3Y4YEHUIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJIe MO3HaHUS U (HOpPMHpPOBAHUE
MCCJIEI0BATEILCKOrO OTHOIIEHHS K OKPYKAIOLUM SIBIICHUSM;

(dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHHS KAK pe3yJbTaTa M3y4YEeHHs] OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopMHUpoBaHUEe YMEHUW NPUMEHATHh (U3UYECKUE B3HAHUS U Hay4YHBIC
JI0Ka3aTesIbCTBA JIJIs1 OOBACHEHHSI OKPYKAIOUIUX SIBJICHHUIA;

dbopMHpOBaHUE TIPEACTABICHUA O pONMM (PU3UKK 171 Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE peICTaBICHUN 0 BO3MOXHBIX cdepax Oynay1iei
npoeCCUOHAIBHOW  JACATEIbHOCTH, CBS3aHHOHW C (PU3MKOHM, IOATOTOBKA K
JanbHeieMy 00y4eHUIO B 3TOM HalpaBJICHHH;

dbopMHpOBaHWE TOTOBHOCTH K JallbHEUIIEMy W3y4YeHUIO (U3MKM Ha
yrayOn€éHHOM YpPOBHE B paMKax COOTBETCTBYIONIMX TMpoduiiei oOydeHHs Ha
YPOBHE CpPeAHETO 0011ero 00pa3oBaHuUs.

JlocTikeHue >TUX Liened mporpamMMbl 1o (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]1ay:

npuoOpeTeHNe 3HAHUM O AUCKPETHOM CTPOCHHM BEIECTBA, MEXAHUYECKHX,
TEIJIOBBIX, DJIEKTPOMATHUTHBIX M KBAHTOBBIX SIBICHUSIX;

npruoOpeTeHNE YMEHUIM aHATM3UPOBATh U OOBSICHATH (PU3HUECKHUE SIBJICHUS HA
OCHOBE M3YYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTE;

OCBOEHHME METOJIOB PEILICHUs PACUETHBIX M KAYECTBEHHBIX 3a/1a4, TPeOYIOIUX
CO3JaHUsl W UCIIOJIb30BaHUS (PU3MYECKUX MOjeNed, BKIIOYas TBOPYECKHE H
MPaKTUKO-OPUEHTUPOBAHHBIC 3a7a4H;

pa3BUTHE HCCIEOBATEIILCKUX YMEHUW: HAOMIOAaTh SIBJICHUS W HU3MEPSTh
(bu3MYeCcKUe BEIMYHHBI, BBIIBUTATh THIIOTE3bI U Mpe/jiarath SKCIIEPUMEHTAIbHBIC
CIOCOOBI MX TPOBEPKH, TUTAHUPOBATH M MIPOBOJIUTH OIBITHI, SKCTICPUMEHTAIILHBIC
WCCJICIOBAHMUSI, AHATTM3UPOBATH MTOTYYCHHBIC TAHHBIC U JIEJIaTh BBIBOIBI;

OocBoeHHE NPUEMOB paboThl ¢ uHpopManuen (HU3NUECKOrO COJEpIKaHus,
BKJTFOYAsi UH(POPMAITHUIO O COBPEMEHHBIX JTOCTHRKEHUSAX (DU3UKH, MHTEpIIPETAIUs U
KPUTHUYECKOE OLICHHUBaHUE UH(OpMAIIIK;



3HAKOMCTBO CO cdepamu MPoPEeCCHOHATBHON NeATEeIbHOCTH, CBI3AHHBIMU C
GU3NKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSX
buznyeckoil HayKu.

Ha wusydyenue ¢usuku (yrinyOna€HHBIH ypOBE€Hb) Ha YpPOBHE OCHOBHOIO
obmiero obpaszoBanus orBoauTcss 340 uvacos: B 7 kinacce — 102 gaca (3 ydaca B
HeJneno), B 8 kiaacce — 85 JacoB (2,5 yaca B HeAento), B 9 kitacce — 136 gacos (4
yaca B HEJIEIII0).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

®duzrka — Hayka O mpupoje. SBneHus npuponabl (3IEMEHTHI COJAEPKAHMUS,
BKJIIOYAIONINE MEXKIpPEAMETHbIE CBsi3u). DU3MUecKue SBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl (Gu3NYecKUX BETUYHH.
Usmepenne ¢usnuecknx BeanuuH. OTanoHbl. Dusuueckue mnpudopsl. llena
nenenus. [lorpemrnocts u3mepenuii. [lpaBuna 6e3onacHoro Tpyna npu padoTe ¢
JabopaTopHbIM 00OpynoBaHuEM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢usuka u Jpyrue eCTeCTBEHHbIE HAyKW M3y4aloT IPUPOIY.
EcTecTBeHHO-HAyUHBI METOJ TO3HAHUS: HAOJIOJCHUE, MOCTAHOBKA HAyYHOTO
BOIPOCA, BBIIBIXKEHHUE THUIOTE3, IKCIIEPUMEHT 10 MTPOBEPKE TUTIOTE3, OOBSICHEHUE
HaOmogaemoro siBiaeHus. Onucanue Gu3NIeCcKUX SBJICHUN C MTOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

Mexanuueckue, TEIUIOBBIE, DJJICKTPUYECKHUE, MAarHUTHBIC, CBETOBBIC,
3BYKOBBIE SIBJICHUS.

®duznueckre TpUOOPHl U TPOIEAypa MPSMBIX HU3MEPEHUN aHAJIOTOBBIM H
U (HPOBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue 1eHbl ASJICHUS KAl U3MEPUTEIHHOTO Tpudopa.

N3mepenue pacCTOsIHUMN.

N3mepenue mnomany u o0beéMa. MeTo1 maneTku.

N3mepenue BpeMeHHU.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pasMepoB MajbiX Tesl. MeTon psiaoB.

[IpoBeneHne wuccaeqOBaHUS IO MPOBEPKE THUIOTE3bl: JAIBHOCTh IMOJETA
[IapuKa, MyneHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, UeM OOJIbIIE BICOTA ITyCKa.

Paznen 2. IlepBoHayasibHbIEe CBECHUS 0 CTPOEHUM BellleCTBA.

CtpoeHue BemecTBa: aTOMbl U MOJIEKYJbI, UX pa3Mepbl U Macchl. OMbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxxenne yactull BemecTBa. CBsI3b CKOPOCTH JBUXKEHUSI YACTHUI[ C
temriepatypoii. bpoyHoBckoe aBmxkenue. [uddysus. BzanmopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

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



arperaTHbhIX COCTOSHHMSIX M MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Hab6nronenue sBieHnid, 0OBSICHIIONINXCS MPUTSHKCHUEM WM OTTaJIKUBAHUEM
YaCTHIL BEIIECTBA.

Jlabopamopnvie pabomul u onvimol.

Onenka 1uaMerpa aToMa METOAOM PSIIOB (C UCTOIb30BaHueM (pororpaduii).

OneITHI IO HAOJIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

OnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.

Pa3nea 3. /IBukeHHe U B3aUMOJAEHCTBHE TeJl.

Mexannueckoe nawxkenue. Ilyte u nepememienue. PaBHOMepHOE u
HepaBHOMEpHOE JBIKeHHE. CBOOOJHOE MaJieHHe KaK MPUMEpP HEPAaBHOMEPHOTO
nBrxeHns: Ten. CkopocTb. CpenHsii CKOPOCTh MPHU HEPABHOMEPHOM JIBUKECHHM.
Pacuér myTu U BpeMeHU ABUKCHUS.

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

SBnenne unHepuuM. 3aKOH HMHEpUMHM. B3auMoaencTBHE TeNl KaKk NPUYMHA
M3MEHEHUSI CKOPOCTHM JABMXKEHHA Tell. Macca Kak Mepa HWHEPTHOCTH Tela B
MoCTynaTeabHOM JBWXeHUU. IInotHocTh BemecTBa. CBsi3b IJIOTHOCTH €
KOJMYECTBOM MOJIEKYJ B eAuHuIle 00béma BemectBa. CMecH M CIUIABBI
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

Cumita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3MepeHue CWiibl ¢ TOMOUIBIO AUHAMOMETpA. SIBJICHHE TATOTEHUS U CuUja
TskecTd. CHila TSDKECTH Ha Jpyrux miuanerax. Bec tena. HeecomocTs. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHne CKONbXKEHUSI U TPEHUE IOKOs, BSI3KOE TpEeHHE. TpeHue B NPUPOAE U
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHn4ecKoro JIBIKCHUS Tela.

N3mepenre CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaOGmroienue siBfieHust HHEPIUH.

HaOmronenne n3aMeHeHus CKOpOCTHU MPY B3aUMOJICHCTBUU TeJ.

CpaBHEHHE Macc 110 B3aUMOJIEHCTBUIO TEJL.

CrnoxeHue CUJl, HalPaBJICHHBIX 110 OJHOW MPSIMOIA.

Jlabopamopuvie pabomul u onvimol.



OnpeneneHue CKOPOCTH PAaBHOMEPHOIO JBUXKEHUS (IIapUKa B KUIKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOUIISL M TaK Jiajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIONINE 3aBHCHUMOCTh pacTsikeHUs (medopmarun)
MPY>KUHBI OT MPUII0KEHHOW CHUIIBL.

OnbITEl, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJBXKEHHS OT
CUJIBI IABJICHUS U XapaKTepa CONPUKACAIOUINXCS IOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Jasnenue. Cuna naBnenusa. CnocoObl yMEHbBIIEHUS U YBEJIMUEHUS JABIICHUS.
JlaBnenue rasza. 3aBUCHMOCTH [aBJIEHHS Tra3a OT OObEMAa W TEMIEPATYPBHI.
[lepenaya naBiieHHUs] TBEPIBIMU TEJIAMH, KUIKOCTSIMHU U razaMu. 3akoH Ilackans.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JAaBJICHUSI  KUAKOCTA  OT  IUIYOMHBI  TOTPYXKEHUS.
['uppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'uapaBiandeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y eTponcTBO BOJOIIPOBOA.

Atmochepa 3emnn u atrmocdepHoe naBieHue. [IpuumHbl CyliecTBOBaHUS
Bo3aAymHOM o0onouku 3emud. OmnbiTt Toppuuemu. M3mepenue atmocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U3MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cJI0BHE BOSHUKHOBEHUS BBHITAJIKHMBAIOIICH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoraBaHue.

Hemoncmpauuu.

3aBUCUMOCTh JAAaBJIEHUA ra3a OT TeMIEPaTypPHhI.

[lepenaua naBneHUs KUJIKOCTHIO U TA30M.

Coobmiaromuecst COCy/Ibl.

I'mppasinueckuil mpecc.

[IposiBieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BhEMA MOTPYKEHHON B KHUIKOCTh
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAOIIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

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

Jlabopamopuvie pabomul u onvimaol.



HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJAE OT 00bEMa MOTPYKEHHOU B
KUJIKOCTh YaCTH Tea.

OrnpeneneHue BhITAIKUBAIONIEH CUIIbI, IEUCTBYIOLIEH Ha TEJIO, MOTPYKEHHOE
B KUJIKOCTb.

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

OnbIThI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B KUJKOCTh YaCTH
T€JIa U OT INIOTHOCTU KUIKOCTH.

KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJIKU U OINPEETICHUE
€€ rpy30I0AbEMHOCTH.

Paszgeua S. PaGora u MOIIHOCTB. JHeprus.

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

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TOJHUCHACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. [IpaBuno
MOMeHTOB. [IpuMmeHeHHe TmpaBwia paBHOBECUS pbluara K OJOKY. «30510TO€
npaBuio» mexanuku. KIIJ] mpocteix mexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBbIX OpraHu3Max.

Mexanuueckas dsHeprusi. KuHeTMueckas ¢ TOTCHIMAJIbHAS DSHEPrusl.
[IpeBpalieHre OTHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALLCHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KIIJ[ HaKIIOHHOW MIIOCKOCTH.

W3yuyenue npaBuia peruara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HETIOJBUKHOTO OJIOKA.

Omnpenenenue pabOThl CUIIBI YIPYTOCTU MPHU MOABEME TPY30B MPU TTOMOIIH
MMOABYKHOTO OJIOKA.

N3ydeHune 3aKk0Ha COXPaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KUIACC

Pa3znen 6. TensioBble siBJIeHHS.

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



Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOrO COCTOSIHUN BEIIECTBA.
Kpucranmnnueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJOTHH. TEeXHOIOTMH TOJNyYeHHUs HCKYCCTBEHHBIX anma3oB. OObsCHEHHE
CBOMCTB T'a30B, KUIKOCTEU U TBEPABIX TEI HA OCHOBE IMOJIOKEHUM MOJIEKYJISIPHO-
KHHETH4YeCKoW Teopuu. [IOBEpXHOCTHOE HATSHKEHUE, CMAYyMBaHUE, KaWJUISIPHbBIC
ABJICHHs. TEIJIOBOE pacUIMpEHHE M C)KaTue. 3aBUCUMOCTb JABJICHHS ras3a oOT
00BEMa, TeMIepaTypsbl.

Temneparypa. CBsI3b TeMIEpaTypbl CO CPEAHEH KUHETHYECKOM SHEPrUe
TEIUIOBOTO JIBM>KEHUS YacTull. TeMnepaTypHbIE IIKAJIbI.

Buytpennsis sHeprus. CnocoObl H3MEHEHHS BHYTPEHHEH SHEpruu:
TeIIonepeaaya 17§ COBEpLICHUE padoTHI. Bunsl TEILIONEPENAYH:
TEIUIONIPOBOJIHOCTh, KOHBEKIUSA, U3IydeHUE. Buapl Terionepenaun B MpUpPOIE U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonunuecTBo Temnotel. YaenbHas TEMIO0EMKOCTh BellecTBa. TemaooOMeH U
TEIJI0Bo€ paBHOBecue. 3akoH HbpioToHa-PuxmaHna. YpaBHeHHE TEIIOBOTO OajlaHca.

[InaBiieHWE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BELIECTB. Y IEJIbHAS TEIJIOTA
miasieHus. [lapooOpasoBanue u konneHcauus. Mcnapenune. Kunenue. Y nenbHas
TEIUIOTa  MHapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpPAaTypbl  KUIEHUS  OT
aTMocgepHoro pgaBieHus. HachlllieHHBI W HEHACHINIEHHBIN map. BiaxkHOCTH
BO3/yXa.

OHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner pabotsl TerioBeix aBurateneit. KIIJ TeroBoro nBurarens.
TeruioBple JABUTATEIM M 3alATA OKPYXKAIOWIEHW cpenpl. TemnnoBble IOTEpU B
TEILIOCETSX.

3aKOH COXpAaHEHHUS U NPEBPALICHUS DHEPTMU B MEXAHUYECKUX U TEIUIOBBIX
IIPOIIECCaX.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO IBUYKEHUSI.

HaGmonenune nuddysuu.

HaGniogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyMBaHUS W
KaNWUISIPHBIX SIBICHUMU.

HabmroieHue TenaoBoro pacimpeHus Ted.

W3MeHeHne nAaBiieHUs ra3a MpU HU3MEHEHMH OOBbEMa M HArpeBaHUM WM
OXJIQXKJECHUU.

[IpaBuiia u3MepeHUs TEMITEPATYPBI.

Bunae! Tenonepenayu.

OxJnak/ieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiiieHrH pabOThl BHEITHUMH CHUJIAMH.

CpaBHEHUE TEITOEMKOCTEN pa3IMYHBIX BEIIECTB.



Habnronenue kumneHusl.

HabGnrogenue nocTossHCTBA TEMITEPATyphl P MJIABJIECHUU.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnpITHl IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenue TteMmepatypbl IpPU MOMOIIUA KUIKOCTHOTO TEPMOMETpa H
JlaTYMKa TEMIIEPATYPBI.

OnpITel MO HAOJIOEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH H
TBEPIBIX TEIL.

Omnpenenenue AaBieHUs BO3AyXa B OaJUIOHE IINPULA.

HccnenoBanve 3aBUCHMMOCTH JABJIEHUS BO3AyXa OT €ro oo0béma W
TEeMIEPATYpPHI.

[IpoBepka runoTes3sl JUHEWHON 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUIAKOCTH B
TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.

HaGnrogenue wu3MEHEHUs BHYTPEHHEH SHEpPruM Tela B  pe3yibTaTe
TEIJIoNepeaul U padOThl BHEITHUX CHJL.

HccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOJHOW H
ropst4er BOJIBL.

OnpeneneHue KOJIM4eCTBa TEIIIOTHI, MOTYYEHHOTO BOAOW MPH TEIIOOOMEHE
C HArpeThIM METAJUIMUECKUM HIHJIUHAPOM.

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

Onpenenenue yIeapHON TEIIOEMKOCTH BELIECTBA.

Hccenenosanue nporecca UCIapeHus.

OnpenenieHne OTHOCUTENBHOM BIAQXKHOCTH BO3/TyXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JbJA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3aKkoH Kymnona.

Onekrpuyeckoe mnoJie. Hanpsxk€HHOCTh siekTpudeckoro nosis. IlpuHomn
CYIEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu sneKTpuuecKuX 3apsioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenue artoma. I[IpoBOAHMKH, IUAIEKTPUKA M TMOJYHPOBOJAHUKH. 3aKOH
COXPAHEHHMS DIEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
N CcTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA 3JIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJNIAX, KUJKOCTIX U razax.

Onextpuyeckas nenb. Cuia Toka. JIEKTPUUECKOE HANpsHKEHUE. AMIIEpMETP
Y BOJIBTMETP B LIENU NOCTOSTHHOTO TOKa. CONPOTUBIIEHHE NMPOBOJHUKA. Y IEJIBHOE



CONPOTHUBJIEHUE BellecTBa. 3akoH Oma i ydactka uend. IlocimenoBatenbHoe u
napajuiebHOE CoeIMHeHHE NTpOoBOAHUKOB. DJIC B e NOCTOSHHOIO TOKa. 3aKOH
Oma s monuoit uenu. [IpaBuma Kupxroga. Pacd€r mpocThIX 3JEKTpHUECKUX
nerneii. Heamaennsie 3j1eMEHTEL.

Pabota ¥ MOIIHOCTH DJEKTpUYECKOrO TOKa. 3akoH Jlxoynsa-JleHua.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3auMoAeiCTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYEHUE JIJIS )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHoe Ton€ 3JIEKTpUYeckoro Toka. OnbeiT  Awmrepa.
[IpumeHeHne SIEKTPOMArHUTOB B TEXHUKE. Jl€MCTBME MAarHMTHOrO TOJS Ha
MpOBOJHUK ¢ TOKOM. Cuna Awmrepa U OIpelesieHue €€ HalpaBJICHUS.
DNEeKTpOJBUIaTellb MOCTOSTHHOTO TOKa. VICHOJIb30BaHHWE 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl ITOJIyYEHHUS AIEKTPUYECKOU SHEPIUH.
DNEKTPOCTAHIIMM Ha BO300HOBJISIEMBIX MCTOUYHHMKAX DJHEPTUU. DKOJIOTUYECKHUE
po0IeMbI SHEPTETUKH. TOTIMBHBIE JIEMEHTHI U AJICKTPOMOOHIIH.

Jemoncmpayuu.

DJeKTpU3aLus TeJl.

JIBa pozia 3JIEKTPUUECKUX 3apsI0B U B3aUMOJICUCTBUE 3aPSKECHHBIX TEI.

YCTpOUCTBO U IEUCTBUE JIEKTPOCKOTIA.

DneKTpocTaThiecKast HHAYKIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

MopaenupoBaHue CHIOBBIX JIMHHM JJIEKTPUYECKOTO TMOJISI C TOMOIIBIO
OyMa)KHBIX CYJITAHOB.

[IpOBOHUKH W TUDJICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B 5KUJKOCTH.

["a30BbIii pa3psia.

N3mepeHue Cuitbl TOKa aMIIEpMETPOM.

N3Mepenune 3eKTpUYECKOTO HAIPSKEHUS BOJIbBTMETPOM.

PeocraTt 1 Mara3ud COpOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH Pa3CICHHS MTOI0COB MATHUTA.

MopaenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTtHoOE o€ Toka. DJIEKTPOMArHHmT.



JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTaTENb NOCTOSHHOIO TOKA.

OneiTel @apajes.

DIIEKTPOTre€HEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

OnbITel 1O HAOTIOACHHUIO DSJCKTPHU3ALMU TEI MPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HccnenoBanne NEUCTBUS — DJIEKTPUYECKOTO IMOJS HA MPOBOAHUKH H
JTUBJIEKTPUKHU.

COopka u ucrbITaHUE IEKTPUUECKOH 1IETIH TOCTOSTHHOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, IPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaIPsHKEHUS. Ha pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OneITHI, 1EMOHCTPUPYIOIIME 3aBUCUMOCTD 3JIEKTPUYECKOTO COIPOTHUBIICHHMS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIAIN [TONIEPEYHOTO CEYEHUS U MaTeprala.

OnpeneneHue yeabHOT0 CONPOTUBIEHUS IPOBOJHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUH TpU  MOCIEI0BAaTEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia Mg CHUJIbl TOKAa NPU MApaUICIIbHOM COEOUHECHHUH
PE3UCTOPOB.

Onpenenenue I/1C 1 BHYTPEHHETO CONPOTUBIICHHSI UICTOYHHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BbINOJIHEHUS 3aKOHA OMa 1J1s OJTHOM 1ENu.

N3yyeHue BOJIbTAMIIEPHBIX XapaKTEPUCTUK HEIIMHEUHBIX JIEMEHTOB (JIAMIIBI
HaKaJMBaHUS I NOJYIPOBOJIHUKOBOIO IUOJA).

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIJEISIEMOM HA PE3UCTOPE.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.

W3yyeHne MarHuTHOTO MOJISl MOCTOSTHHBIX MarHUTOB MPU UX OOBEIUHEHUU U
pa3acieHUHN.

HccnenoBanue nelCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

OneITHI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIbI B3aUMOJECHCTBUS KaTYIIKH C
TOKOM W MarHuTa OT CHJIbl M HamlpaBJ€HUS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBUSI) CEp/IEYHUKA B KaTYIIKE.

N3yyenue neiicTBUS MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

KoncTtpynpoBanue u nu3ydenue paboThl FIEKTPOABUTATENS.

N3mepenne KII/I anexTpoaBuraTeabHON yCTaHOBKH.

OnpITBl O UCCJIENOBAHHUIO SIBJIEHUS DJEKTPOMArHUTHOW HMHIYKIIMH:
UCCIIEOBAaHUE N3MEHEHUI 3HAUEHUS U HAIIPABIICHUS MHAYKIIMOHHOTO TOKA.



9 KIIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexanudeckoe aBuWxkeHue. MarepuanbHas Touyka. CrocoObl oOmMcaHUs
MEXaHUYECKOTO JIBIDKEHUS: TaOIMYHbIHN, rpaduueckuit, ananmuTuaeckuii. Cucrema
orcuéra. OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBHIKEHHUS.

BekTopHbI€ BEIMUUHBI, ONEPALMK C BEKTOPAaMHU, IPOEKIMU BeKTOpa. Paguyc-
BEKTOpP MATEpUAIBHOW TOYKH, NEPEMENICHUE Ha IUIOCKOCTH. PaBHOMepHOe
NpSIMOJIMHEWHOE JIBMKeHWEe. HepaBHOMEpHOE NPSMOJIMHENWHOE JIBHXKEHUE.
CpenHsAst 1 MTHOBEHHAsI CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JABWKECHUE. Y CKOPEHHUE
cBoOoaHOrO najaenus. OnsITel ["anumnes.

['paduueckas mHTEpHIpETallvd YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MYTH U
MIEPEMEILICHHS IS IPAMOJIMHENHOTO JBUKEHHS.

JIBrkeHue Tena, OpOIEHHOTO MO/l YTIIOM K TOPU30HTY.

JIBMKEHHE 10 OKPYKHOCTHU. JIMHEHHAst CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
¥ yacToTa oOpalleHusl IpU paBHOMEPHOM JABUKEHHUHU 110 OKPYKHOCTU. CKOPOCTh U
YCKOpPEHHUE IIPU JBUKEHUU 110 OKPYKHOCTH.

Bexkrop cunbl. PaBHOAEHCTBYIOIIAs Cra.

[IepBsii 3ak0H HeroToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUS CKOJIbXKEHHUS, CHIa
TpPEHUS TIOKOsI, Ipyrue Buibl Tpenus. Koadduiment tpenus.

JIBM>KEHHME TN MO OKPYKHOCTH IO IEVUCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnum m nmoapéMHas cuna Kpbuia. COBpEMEHHBIE JIETATENBHBIE
anmapartbl, CyJa Ha TOJBOJHBIX KpBUIbSIX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWIISX. [[BIKeHHe 1oe3/1a Ha MAarHUTHOW TTOTYIIIKE.

Cuiia TSKECTM M 3aKOH BCEMHPHOIO TATOTEHHUs. [[BM)KEHWE TEN BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwucie IiaHer BOkpyr Comuuna). Ilepmas
KOCMHMYECKAsi CKOPOCThb. HeEBECOMOCTh M MEpETpy3KH.

PaBHOBecue matepuanbHOM TOYkH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIIJIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tema. W3menenune wumnynbca. KMmmoynse cuibl.  Yopyroe u
HEYIIPyroe B3aUMOJECHCTBUE. 3aKOHbl HM3MEHEHUS W COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHnnanbHast SHEPTHs Tena, MOJHATOro Hajl
MMOBEPXHOCTHIO 3eMJn. [loTeHIIManbHas SHEprus cxaToi npyxxuHbl. Kunernueckas
sHeprus. TeopemMa O KMHETUYECKOW SHEPruu. 3aKOH M3MEHEHHUS M COXPAHEHUS
MEXaHWYECKOU JHEPTUH.



Hemoncmpauyuu.

Habnronenne MexaHM4eCcKOro ABMKEHUS Tejda OTHOCUTEIBHO Pa3HBIX TN
OTCYETA.

CpaBHEeHUE MyTed M TPAcKTOPUW JIBMXKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUSI.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JABUKEHHUSI.

HaGmronenue nBM>XeHHs Tella o0 OKPY>KHOCTH.

HabGnronenne MexaHWYeCKUX SIBIICHUM, MPOUCXOJSIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBIKEHUM OTHOCHUTEIBHO
KaOuHeTa (PU3UKH.

HaOmronenue paBHOBecHs T€Jl, CBOOOTHOTO MaJcHUs, KOJeOaHUsI MasiTHUKA B
WHEPLUUAIBHBIX CUCTEMAX KaK IMOJTBEPKICHUE MPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTb YCKOPEHHs TeJla OT €ro MacChl U ICUCTBYIOIIEH Ha HETO CHJIBI.

HabGnronenue paBeHCcTBa CHII IIPU B3aUMOJICHCTBUH TET.

M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIryabca Mpy B3aUMOJECHCTBUU TE.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHHe UMITyJIbCa IPU a0COIIOTHO HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre NMITyJIbCa IPU YIIPYTOM B3aUMOJICHCTBUU.

HabGnronenue peakTUBHOTO JBUKEHUS.

CoxpaHeHue SHEpTruy Npu CBOOOIHOM Ma/ICHUU.

CoxpaHeHure PHEepruu Npu ABUKEHHUH Tella MOJ AEHCTBUEM MPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JaJbHEHMIIEro paBHOMEPHOIO
JBUKEHUS IAPUKA WIH TETIEKKU.

Onpenenenne CpeaHEH CKOPOCTH CKOJIBKECHHSI OpycKa WM JIBHDKCHUS
IapyKa 1Mo HaKJIOHHOW IUTOCKOCTH.

OnpeneneHue YCKOpPEHHUs Tella TpU PaBHOYCKOPEHHOM JBHXKEHUU TIO
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTA IMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBMOKCHUHU O3 HavallbHOW CKOPOCTH.

[TpoBepka rumoTesbl: €ciiy MpU PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HauaabHOU
CKOPOCTHU ITyTH OTHOCSITCSL KaK PsiJi HEYETHBIX YKCEJI, TO BpEMEHA OJMHAKOBBI.

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOIO MO YIJIOM K TOPU30HTY.

HccnenoBaHnve 3aBUCUMOCTH  CHJIBI  TPEHUS CKOJIBKEHHSI OT  CHJIBI
HOPMAJIBHOT'O JaBJICHHUS.

Omnpenenenre KO3PPUIMEHTA TPEHUS CKOIBKEHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanre 3aBUCUMOCTH CHJIb YIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
cTerneHu aepopMaIiy Mpy>KUHEI.

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

Onpenenenue pabOTbl CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U TTOJABUAKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4yacToTa, aMIUMTyja. ['apMoHuYeckue KojebaHus. 3aryxaromiye KoyeOaHus.
Boinyxiennbie konebanus. Pesonanc.

MaremaTnuecknii U TPYKUHHBIM MasTHUKHU. [IpeBpamienue sHeprum npu
KO0JIEOATEIILHOM JIBU)KEHUH.

Mexannueckue BoJIHBL. [IpomonbHble W monepedHble BOJIHBL. (CBOMCTBa
MEXaHUYECKUX BOJIH: HHTEpepeHIus u nudpakius. J[JinHa BOJIHBI U CKOPOCTH €€
pacripocTpaHeHus. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJTHBI.

3ByK. Pacnipoctpanenue u oTpakeHue 3ByKa. [ pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. Mudpa3sByk u yinbTpasByk. Hcmnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Jemoncmpayuu.

HaGnrogenne koneGaHuii Ten MO MACMCTBUEM CHUJIbI TSDKECTHU W CHJIBI
YOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIN).

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

HaOmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuwie pabomul u onvimaol.

OmnpeneneHue 4acTOThI U NMEepUojia KojaeOaHui MaTeMaTHYECKOT0 MasTHHUKA.

OmnpeneneHue 4acToThl U Meproa KojieOaHUN NPy KUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoaa KojieOaHUM Tpy3a HA HUTH OT JJIMHBI
HUTHU.

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

[IpoBepka HE3aBUCUMOCTH Tiepuoaa KojJeOaHUW Trpy3a, MOJBEIICHHOTO K
JIEHTE, OT MAcChl rpy3a.

OMnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEPUOJIa KOJIEOAHUI MPYKUHHOTO
MasiTHUKA OT MaCChl IPy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.



Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DONEeKTpOMarHuTHOE  MoJIe.  DJIEKTPOMAarHuTHele  BOJHBL.  CBoiicTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHMTHBIX BOJIH IS COTOBOM cBsi3U. Pammonokanus. Kocmuueckas
CBA3b.

OnexkTpomarHuTHas npupoaa cBera. CkopocTh cBeTa. BoIHOBBIE CBOWCTBa
cBeTa: MHTephEepeHIns U AUPPAKIIHSL.

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNurepdepenius u nudpaxius cBera.

Jlabopamopuvie pabomul u onvimel.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOIO
TenedoHa.

[IpoBeneHue OMBITOB 10 HAOIIOACHUIO UHTEPpPEPEHIINH U TU(PAKIIUU CBETA.

Pa3zgea 11. CBeroBble siBJICHHS.

JlyueBass MoJzenb CBE€Ta W TEeOMETpUYecKas onTuka. VCTOUHHMKHM CBeTa.
[IpsmonuHeliHOEe pacnpocTpaHeHue cBera. 3atMeHus ComHna wu o JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxeHust cBeta. I[loctpoeHue
M300pakeHnit, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomiienue cBeta. 3akOH npesiomiieHus cBeta. [lomHoe oTpaxeHue cBera.
Hcnonb30BaHuE MOTHOTO OTPAXKEHUSI B ONTUYECKUX CBETOBOAAX, ONTOBOJOKOHHAS
CBSI3b.

Jlunza, xonx nyderr B nuH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnit, CcHOPMHUPOBAHHBIX TOHKOM JUH30M. OmnrTuueckas cucreMa
¢doToanmapata, MHUKpPOCKONAa M Teneckona. [7ma3, Kak ONTHYECKas CcucTeMma.
bim30opyKkocTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. Croxenwue
CHEKTpaJIbHBIX UBETOB. JlHcnepcus cBeTa.

Hemoncmpauuu.

[TpsiMosMHEHOE PaCIPOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300paxeHU# B TIIOCKOM 3€pKaJie.

[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XO0J ny4yelr B pacCeuBaIOIIEH JIMH3E.

[Tomyuenue n300pakeHnii ¢ TOMOIIBIO JIMH3.

[Tpunuun aevictBus GoroanmnapaTa, MUKPOCKOIIA U TEIECKOIIA.

Monenb riasa.



Pa3noxenue 6eoro cBera B CIEKTP.

[Tomyuenue 6em0ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCHMOCTH YIVIA OTPaKEHUSI CBETOBOrO Jyda OT yIJia
MaJICHUS.

N3yuyeHue cBOMCTB N300paKE€HUA B INIOCKOM 3€pKalie.

HccenenoBanre 3aBUCUMOCTH yTJIa MPEJIOMIIEHUS OT yTJla MaJAeHUsI CBETOBOIO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonyuenue n300paxeHuit ¢ TOMOLIBI0 COOMPAIOIICH JTNH3BI.

Omnpenenenne (pOKyCHOrOo pacCTOSIHUS M ONTUYECKOW CHJIbI cOOMparoleit
JINH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CHEKTP.

OnbITel 1O BOCHPUATHIO LIBETa MPEIMETOB NpU HUX HAOIIOJCHUH uepe3
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OmneiTel Pe3epdpopna v mianerapHas mojens atoma. Monens atroma bopa.
Hcnyckanue u noramonieHre ceeta arToMoM. KBaHTel. JInHeWdaTsie CIEKTPHI.

PagnoaktuBHocTh. Anb(a-, 6eta- u raMma-uznydyeHusi. CTpoeHHue aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npespanieHus. [lepuon monypacnana atomHbix siaep. JeicTBue paauoakTUBHBIX
W3JIyYEHUW HA )KMBBIE OPraHU3MbL. 3alIUTa OT PaJIHNOAKTUBHOTO U3ITyYECHHUSI.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJIOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sfep. CBsA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenus suaep. Mcrounukum sHeprum ConHua u 3BE34. SnepHas sHepreTuka.
DKOJIOTMYECKHUE NPOOIJIEMBI SIAEPHON SHEPTETUKH.

Hemoncmpauuu.

CrieKTpbl U3ITyYEHHUSI U TTOTJIOLICHUS.

CrexTpsl pa3In4yHbIX Ta30B.

CnekTp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Peructpanus n3mydeHusi IpUPOIHBIX MUHEPATIOB U MTPOJAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

HabGnrogenue CruionHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanre TPEKOB: U3MEPEHUE DHEPTUU YACTHULIBI 10 TOPMO3HOMY MYTH
(mo dhoTtorpadusam).

W3mepenne paanoakTUBHOTO (oOHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.



[ToBTOpHUTENHEHO-00001IAIOMINN MOTYJIb TIPEIHA3HAYEH AJISl CUCTEMAaTH3aI|H
u  0000IEHWS TPEIMETHOTO  COACP)KAHWSA H  OMbITa  JICSITCIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pu3mku yriayOiaEHHOTO ypoBHS, a
TaK>Ke ISl IOJIFOTOBKM K OCHOBHOMY TOCYapCTBEHHOMY 3K3aMeHY 10 (U3HKE.

B nmpomecce wu3ydeHuss JaHHOTO MOIYJSI PEATU3YIOTCS M IMOJIy4aroT
JajpHeWIlee pa3BUTHE Y4eOHbIE JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
OpPEIMETHBIX M METalNpeJIMETHBIX pe3yJbTaToB o00y4yeHus, (opMUPOBaHKE
€CTECTBEHHO-HAYYHOM TPaMOTHOCTU: OOBSICHEHNE U ONMCAHUE SIBJICHUI HA OCHOBE
npuMeHeHus: GU3NYEeCKUX 3HaHWM, HUCCIeAOBAaTEeNIbCKUE JEUCTBUS (BBIIBUKEHUE
TUIIOTE3, ITOCTAHOBKA ILIEJIM M IUIAHWPOBAHUE MCCIICAOBAHUS, AHAIN3 JAHHBIX U
MOJIy4Y€HHUE BBIBOJIOB).

[IpeanoututenbHO (HOpMOM OCBOEHUST MOAYJsSL SIBIAETCS IPAKTHKYM,
porpamMma KOTOpOTO BKJIFOUYAET:

peuieHue 3a1ad, OTHOCSIIMXCA K PpasIMuHbIM pas3jieliaM U TeMaMm Kypca
(U3HUKHY, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbIX Pa3/IeIioB;

BBITIOJTHEHUE JIA0OPATOPHBIX padOT U OMBITOB (BKJIOYAst PaOOTHI U OMBITHI U3
NEepeyHel K pasfenaMm Kypca) B YCIOBHUSAX CaMOCTOSTENBHOIO IJIAHUPOBAHUS
IPOBEJCHUS UCCIIEI0BaHMs, BbIOOpa 1 000CHOBAHUS METOJa U3MEPEHUS BEJIUYNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKHU;

BBINIOJIHEHHE MPOOJIEMHBIX 3aIaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3amaHusl O €CTEeCTBEHHO-HAyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ rPYNIOBBIMU WM UHAUBUAYAILHBIMHU MPOEKTAMH, CBSI3aHHBIMU C
coJiep>KaHreM Kypca (pU3uKH.

N3ydeHre MOBTOPUTEIBLHO-0000IIAIONIETO MOJIYJIS MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3UKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAKOIIEH 3a/aHusl PAa3HOTO YPOBHS CJIOKHOCTH. Pe3yibTaThl BBINOJHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTH O0YYarOIINXCs
K OCHOBHOMY TOCyJapCTBEHHOMY JK3aMeHy 1o (Qu3uKe, a TaKxke
CBUJIETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTE€CTBEHHO-HAYYHOU IPaMOTHOCTH.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI' PAMMEBI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu 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 oOyuaromerocss OyayT cpopMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

o I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB;

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

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

OCO3HAHHE BAXKHOCTH MOPAIbHO-ITUYECKUX MPHUHIUIOB B JEATCIHHOCTH
Y4EHOTO;

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
MO3HAHHUSI MHPA, OCHOBBI PAa3BUTUS TEXHOJOTWHM, BAXKHEHIIEH COCTAaBIAIOLICH
KYJIBTYPBIL;

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

pa3BUTHE HAy4YyHOM JHO003HATENBHOCTH, HMHTEpPECa K HCCIIEI0BATEIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa u IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HAaHMUE IIEHHOCTH Oe30macHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpE, Ba)XXHOCTH MpaBWil O€30MaCHOrO0 TIOBEACHHS Ha
TpaHCIOpPTE, Ha JOpOorax, C OJJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JIOMAIITHUX YCIIOBHUSIX;

chOpMHPOBAHHOCTh HaBbIKa pedJeKkcud, MPU3HAHWE CBOETO TMpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYyroro YeiaoBeKa;



e 6)mpyooeozo eocnumanus:

aKTUBHOE YyYacTHE B pPEIICHUM MPaKTHUYECKUX 3a1ad (B pamMKaxX CEMbH,
oOpa3oBaTeIbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKONH M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

HMHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0102UUECKO20 60CRUMAHUA:

OpUEHTAIlMS HAa TPUMEHEHHE (U3MUYECKHX 3HAHUU IS pelieHUs 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 U3MEHAIOUWUMCA YCI06UAM COUUATLHOU 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;

NOTPpeOHOCTh B (DOPMHUPOBAHMM HOBBIX 3HAHWUN, YMEHHH (HOPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

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

IUIAHUPOBAHUE CBOETO PAa3BUTHUA B TPUOOPETEHHH HOBBIX (HU3MYECKUX
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 OKPYKAIOIIYHO Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIIECTBUN.

METANPEAMETHBIE PE3YJIbTATBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocs: OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATIbHBIC YICOHBIC NEHCTBHUS,
KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUS
ba3oBble 1ornueckue aAefcTBUA:
BBISIBIIAITH WM XapaKTepU30BaTh CYIIECTBCHHBIC TMPU3HAKK OOBEKTOB
(ssBNIEHMI ), KJTaCCU(PUIIMPOBATH UX;



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

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMA M TIPOIIECCOB, J€NaTh BBIBOJbI C HCIOJIb30BAHUEM JCIYKTUBHBIX 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).

ba3zoBble ucciaeaoBare/bCKue 1eCTBUA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;

IPOBOJUTH MO CaMOCTOSATEIBHO COCTaBJICHHOMY IUIaHY OIBIT, HECIOMKHBIM
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 JaJIbHENIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATH TMPEIINOJIOKEHUS 00 MX PA3BUTHUM B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pabora ¢ undpopmaunmeii:

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

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATh W UHTEPIPETUPOBATH HH(OPMAILIHUIO
Pa3JIMUHBIX BUJOB U (HOPM TPECTABIICHHUS;

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

CaMOCTOSITETLHO  BBIOMpaTh  ONTUMalbHYHO  (opMy  MpelncTaBiICHUS
uHpopMalMu W WJUTIOCTPUPOBATH pEIIacMble 3a7ayd HECJIOXKHBIMH CXEMaMHu,
JarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B XOJ€ OOCYXJeHHs ydyeOHOro MmaTepuasa, pe3yJbTaTOB JIA0OPATOPHBIX
paboT W MPOEKTOB 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbl U
BBICKA3bIBaTh WJEW, HALECJICHHbIE Ha PEIICHHE 3aJaud MW [OAJEpKAHUE
0J1aroKeIaTeIbHOCTH OOIICHHUS,

COIIOCTABJIATh CBOM CYXKJIECHHUS C CYKICHUSIMH JIPYTMX YYaCTHUKOB JAMAJIOra,
OoOHapyXMBaTh pa3IM4MUe U CXOACTBO MO3UIIMIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



nyOIMYHO TMPEACTABIATH PE3YJIbTAThl BBHIMOIHEHHOTO (PU3UYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

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

NPUHUMATD 1EIH COBMECTHON JEATENbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS 110
e€ JOCTM)KEHHUIO: DACHpeNeNsiTh pOoJId, OO0CYXJaThb IPOLECChl U Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacTb pabOThI, JOCTUTash KaueCTBEHHOTO pe3yibTara IIo
CBOEMY HAIIPABJICHUIO ¥ KOOPIWHHUPYS CBOU ACHCTBUS C APYTUMH UJICHAMHU
KOMaH/1bl;

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

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranusauus:

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

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

CaMOCTOSTEIILHO COCTABJIATh AJTOPUTM pENICHUS (PU3NUECKOW 3aJaqyd WM
IJIaH HCCIEOBaHUS C Y4YETOM HWMEIOIMIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OIICHKY CUTYaIluy U TIpejiarath riaH e€ N3MCHCHHUSI,

OOBSCHATh  TPUYMHBI  JIOCTHKEHUS  (HEIOCTM)KCHHS)  PE3YJIbTaTOB
NeSATeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTHUBHI B JEATEIHHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3UYECKOTr0 HCCIEAOBAaHUS WIIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSTEILCTB,
WU3MCHUBIIIMXCS CUTYaIlUi, YCTAHOBJICHHBIX OIMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

CTaBUTH Ce0s HA MECTO JIPYroro YesoBeKa B XOJ€ CIopa WIH IUCKYCCUM Ha
HAy4YHYIO TEMY, TOHUMAaTh MOTHUBBI, HAMEPECHUS U JIOTHUKY JIPYTOTO.

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

ITPEAMETHBIE PE3YJ/IbTATDBI

K xoniy oO0y4yeHus ¢ 7 kiacce npeIMeTHBIE pe3yIbTaThl HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSI YMEHUI:



WCITIOJIB30BATh MOHATHUS: (PU3NUYECKUE M XMMHUYECKHUE SBIICHUS, HAOIIOIEHNE,
IKCMEPUMEHT, MOJeNb, THUNOTe3a, CAUHUIBI (U3HMUYECKUX BEIUYHMH, aToM,
MOJIEKYJa, arperaTHbIe COCTOSIHHUS BeliecTBa (TBEPAOE, JKUIKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (pPaBHOMEpPHOE, HEpaBHOMEPHOE, MPSMOJIHHENHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOIAsl cuj, aeopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

YBEPEHHO pa3inuaTh sBieHUsA (Iup@dy3us, TEMIoBOE [BHKEHUE YaCTHIL
BEIIIECTBA, PABHOMEPHOE JBWKEHUE, HEPABHOMEPHOE JBUKEHUE, WHEPIus,
B3aMMOJICUCTBHE TEJ, PABHOBECUE TBEPJBIX TEJl C 3aKPEIIEHHON OChIO BpalleHUS,
nepenayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Trazamu, aTMoc(epHoe
JIaBJICHUE; TJIaBaHUE TeJI, IPEBPAIICHHS] MEXaHUYECKOW SHEPTUU) IO OMUCAHUIO UX
XapaKTEpPHBIX CBOWCTB W HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE
(duznyecKoe sBIICHUE;

pacro3HaBaTh  NPOSBICHHE  M3YYCHHBIX  (U3MYECKUX  SIBJICHUH B
OKpYXaroleM Mupe (B TOM uucie (PU3NYECKUe SBJICHUS B MPUPOJE: MPUMEPHI
JNBW)KEHUS C PA3JIMYHBIMA CKOPOCTSIMH B )KMBOW M HEXKUBOM NPHUPOAE, ACUCTBHE
CWJI TSKECTH, TPEHHMsI, YIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSHHUE aTMOC(HEPHOro
JIABJICHUSI Ha >KMBOW OpraHW3M, IUIaBaHHWE PbIO, pblYard B TeJie YeJIOBEKa), MpHU
TOM TIEPEBOJUTH MPAKTUUECKYIO 3a7ady B y4eOHYIO, BBIICIATH CYIIECCTBEHHBIE
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUM;

ONKCHIBATh HM3YyYEHHBIE CBOMCTBA TeJl W (PU3UUECKUE SIBJICHUS, UCIOJIb3YS
dbu3nyeckue BeIWYHMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMs, ITyTh,
CpelHsisi CKOpOCTb, CUJa YNPYrOCTH, CWJIa TSDKECTH, BEC Teja, Cuja TpPEeHUS,
JaBJieHUEe TBEPAOTO Tejia, JABJICHUE CTOJ0Aa >KUIKOCTH, BHITAJIKMBAIOIIAS CHUJIA,
MexaHuveckas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(PULIHEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETUYECKAsl M NOTEHLUUANIbHAS SHEPTHS] ), IPU
OMMCAHWH TIPABWJIBHO TPAKTOBATh (DU3UUYECKUN CMBICI HCIIOJIh3YEMBIX BEIIWYUH,
uX OOO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIMYUH, HAXOJIUTh (HOPMYIIHI,
CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MUECKUE SBJICHHS U IPOILECCHI,
UCIIOJIB3Yys MpaBUja CIOXKEHUS CUJl (BAOJb OJHOM mpsiMoi), 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
BBIPAKEHUE;

CTPOUTH MPOCThbIE (PU3MUECKHE MOJENIN PEANbHBIX OOBEKTOB, MPOLIECCOB U
SABJICHUM, BBIJEIATh IPU STOM CYIIECTBEHHbIE U BTOPOCTEIIEHHBIE CBOMCTBA



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

OOBSCHATH (PU3NYECKHUE SIBICHHUSA, TPOIECCHl U CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CHUTyallud MpaKkTUKO-OPUEHTHUPOBAHHOIO XapakTepa, MW pellaTh
KayeCTBEHHbIC 3a/ladyd, B TOM 4HCJE TpeOyIOIMEe YHUCICHHOIO OLEHUBAHUS
XapaKTEepHBIX 3HAYCHUH (PU3NYECKUX BEIUYUH, MPU STOM BBIOMpPATH aJ€KBATHYIO
(Gu3MYECKYI0 MOJEIb, BBIBISATH MPUUHMHHO-CIICICTBEHHBIC CBSI3U M BHICTPAUBATh
JOTHYECKYI0 IIENOYKY pacCyXJIEHUH C ONOpOM Ha M3yYEHHBbIE CBOWCTBA
(Gu3nyeCcKuX SBJICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

pemarb pacyéTHble 3aAauu (B 2—3 JIEHCTBUS) MO U3y4aeMbIM TeMaM Kypca
(bu3uKy, BIOKMpas aIeKBaTHYIO (PU3HUYECKYIO MOJEINb, C UCIOJIb30BAHUEM 3aKOHOB
1 (HOpMYyII, CBA3BIBAIOIMINX (PU3NYECKUE BEIMUMHBI, 3aMMUCHIBATh KPATKOE YCIOBHE
U Pa3BEPHYTOE pEIICHHWE 3a/layM, BBIABIATH HEAOCTAIOLIUE WM H30BITOYHBIE
NaHHble, OOOCHOBBIBATH BBIOOP METOJAa PpELIEHUS 3aJauyd, MHCIOJIb30BaTh
CIPAaBOYHBIE JaHHBIC, NMPOBOJUTH MaTeMaTHUYECKUE MpeoOpa3oBaHUS M PacUETHI,
OLICHWBATh PEATMCTUYHOCTh TMOJYYECHHOTO 3HAYeHUs (PU3MUECKOW BETMYMUHBI H
OTIPENETATh Pa3MEPHOCTh (PU3MYECKOW BEIWYHMHBI, MOJYYCHHOW MpPH pPELICHUH
3a]a4H;

pacrno3HaBaThb MpPOOJEMbI, KOTOPbIE MOYKHO PpEUIUTh MpPU [MOMOLIH
buznyecKkux METOAOB, W TpejaraTh OPUEHTHPOBOYHBIA CIOCOO peIIeHHs, B
ONMCAaHWU  WCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH NOJYyUYEHHBINH PE3yJIbTAaT;

MIPOBOJIUTH OTBITHI IO HAOMIOACHUIO (DU3UYECKUX SBIICHUU WM (PU3NUECKUX
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): (OPMYIHPOBATH MPEANOJIOKEHUE (THUIIOTE3y) O BO3MOMKHBIX
pe3ynbpTaTax HaOJI0IeHUH, CAMOCTOATEIHFHO COOUpaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa o0opyaoBaHus U (OPMYITUPOBATH BHIBOIbI;

NPOBOAUTH TpPsSMbIE M KOCBEHHBICE W3MEpeHUs (PU3MYECKHX BEITUYHH
(paccTosiHUE, IPOMEXYTOK BPEMEHH, Macca Tela, 00bEM Tena, Chila, TeMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPJOTO Teja, CUja TPEHHUS CKOJBXEHMS, J1aBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOUIas Ha MOTPYXEHHOE B >KUJKOCTh
TEI0, KOAP(PPUIMEHT TOJIE3HOrO0  JIEWCTBUS  NPOCTHIX  MEXaHU3MOB) C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX U LMU(PPOBBIX MNPUOOPOB, OOOCHOBHIBATH BHIOOP
METOJla W3MEpeHUs, (PUKCUPOBATHh IOKa3aHHUs MNPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSIEMOM BETMUYMHBI C TIOMOIIBIO0 YCPEAHEHUS PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IPOBOJANUTH HECIIOKHBIE SKCIIEPUMEHTAJIbHbIE HCCIEAOBAHUS 3aBUCHMOCTEH
¢u3nyecKuX BENUYHMH (3aBUCHUMOCTH IMyTH PaBHOMEPHO IABMXKYIIETOCS Tela OT
BPEMEHH JBWKCHHS Tea, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAJIbHOTO
JIaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Tel U HE3aBUCUMOCTH CHUJIbI
TPEHHUsI OT IUIOIIAJM COINPUKOCHOBEHUS TEJ, CUJIbl YNPYroCTH 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 YyuuTeneMm (OpMyJIUpoBaTh 3a7adyy M THUIOTE3Y
UCCIIEJOBAHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAHUE, CaMOCTOSTEIbHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
MPECTaBIISITh MOJTYYCHHBIE 3aBUCUMOCTH (DM3HUECKUX BEIWYUH B BUJAE TAOJUIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JelaTh BBIBOJABI [0 pe3yJibTaTaM
UCCIIEIOBaHMUS;

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

yKa3bIBaTh MPHUHIIMIIBI AEHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOICTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAIOLIMECs] COCyabl, OapoMeTp, pblyar,
MOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX MTPUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OomUcaHus (B TOM
quclie: MOAUIMITHUKH, YCTPOHCTBO BOJONPOBOJIA, THAPABINYECKUI Tpecc, CU(OH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, ApEOMETpP), MCIONb3YysS 3HAHUS O
CBOMCTBaXx (U3MYECKUX SBJICHUN UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMBl UM CXEMAaTUYHBbIE PUCYHKA H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOLECCOB TMpHU
pelieHny Y4eOHO-IPaKTUYECKUX 3a/1a4;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOECTICUeHUS
0e30MacHOCTH TMpHU OOpallleHUHd ¢ NpUOOpaMH U TEXHUYECKUMHU YCTPOICTBaMH,
COXPAaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHUS B
OKpYXKaroLIEn Cpeie;

OCYUIECTBJISATH OTOOP UCTOUYHUKOB UH(MOpMAIMKU (PU3UUECKOTO CONECPKAHUS B
HNuTepHeTe, caMOCTOSITENIbHO (QOpMyNHpys TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOUINXCA 3HAHUM M TMYyTEM CpPAaBHEHHUS PAa3jIMYHBIX HCTOYHUKOB BBLICIATH
uHpOpMAIIMIO, KOTOpas  SIBISIETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJIOCTOBEPHOM;



UCIIOJIb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
auTepaTypy (pU3MUecKoro coaep)kaHus, CIpaBOYHBIE MaTepUaibl, PeCYpChbl CETH
WuTepHer, BnaxeTs npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHuUs
UH(pOpPMAILIUU U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO;

cOo3/1aBaTh COOCTBEHHBIC KpATKUE MHCbMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MHGpOpMaMu (U3NYECKOTO COJICPKAHHsS, B TOM UHUCIE
nyOIMYHO JAeNaTh KpaTKUe COOOMIEHHS O pe3ysbTaTax MPOEKTOB WM Y4eOHBIX
UCCIICIOBAaHHUM, TPU STOM TPAMOTHO HCIIOJIB30BaTh W3YUEHHBIH TMOHATHHHBINA
ammapar Kypca GU3UKHU, COMPOBOXKIAThH BHICTYIUICHUE NTPE3EHTALINEH;

OpU BBIIOJHEHUN YYEOHBIX IIPOEKTOB U UCCIENOBAaHUM pacHpeneniTh
00SI3aHHOCTH B TPYIINIE B COOTBETCTBUU C IMOCTaBJICHHBIMH 3aJauaMu, CICTUTH 3a
BBITIOJTHEHUEM TUIaHA JEHCTBHUM, aJleKBaTHO OIICHUBATh COOCTBEHHBIA BKJIAJI B
NESATENIbHOCTh ~ TPYIIIbI, BBICTpaMBaTh KOMMYHUKATHBHOE B3aUMOJEHCTBUE,
YUUTBIBasi MHEHUE OKPYKAIOIIHX.

K koHly oOyueHus ¢ 8 knacce npelIMETHbIE pPe3yJbTaThl Ha YriyOJIEeHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHHUSA BEUIECTBA, KPUCTAJUIMYECKHE MU
amop(HbIe Tena, HACBIIIEHHbIA W HEHACBHIMICHHBIA Map, CHOCOObI M3MEHEHHUS
BHYTPEHHEW DJHEPIrUM, OJJEMEHTAPHBIA OJJIIEKTPUYECKUN 3apsl, IPOBOIHUKH,
NOJIYIPOBOJHUKH, TU3IEKTPUKHA, HICTOYHUKHN ITOCTOSTHHOTO TOKA, AJIEKTPUUECKOE U
MarHUTHOE TOJsl, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUN S3BIK (PU3MKHU TNpU
pEelIeHNH YYEOHBIX U MPAKTUUYECKUX 3a/a4;

YBEPEHHO pa3linyaTh SIBJIICHUS (TEIJIOBOE paclIMpeHHe (C)KaTue), TEIIOBOe
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAYMBaHUE, KalWUIIPHBIE SBICHUS,
UCIapeHue, KOHJAEHCAIUs, IUIaBJIEHUE, KpUCTaUIM3alus, KHUIIEHHEe, CIOCOObI
Terionepeaayn (TemIoNpOBOAHOCTb, KOHBEKIIMS, U3TyUYEHNUE), TETUIOBbIE MTOTEPH,
ANEKTpU3aLUsl TeJ, B3aUMOJCHCTBUE 3aps/ioB, JCHCTBUS DJEKTPUUYECKOTO TOKA,
KOPOTKOE€ 3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, IEHCTBUE MArHUTHOT'O MOJIS Ha
IIPOBOJHUK C TOKOM) II0 ONHMCAHUI0 MX XapaKTEpPHBIX CBOICTB W HAa OCHOBE
OTIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBIICHUE;

pacno3HaBaThb — NPOSBICHHE  M3YYEHHbIX  (U3MYECKUX  SIBJICHUU B
OKpyXxaromeM wmupe (B TOM uucie (U3HYECKUE SIBICHHUS B MPUPOIE:
MIOBEPXHOCTHBIE W KallWJUISIPHBIE SIBJICHHUS B IMPUPOJE, KPUCTAUIBI B IPUPOJE,
uznyyenue ColiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBICHUS B aTMocdepe, SIEKTPUYECTBO
’KUBBIX OpPraHU3MOB, MarHUTHOE ToJie 3eMiid, Apeid MOITCOB, POJIb MAarHUTHOTO
noyist JUisl KU3HM Ha 3emiie, TMOJSPHOE CHUSHUE), MpPU OSTOM TEPEeBOJUTH



NPAaKTHUECKYI0 3a7ady B y4eOHYI0, BBIACNATh CYIIECTBEHHbIE CBOWCTBA
(mpu3Haky) GU3HUECKUX SBICHMUIA;

ONKCHIBATh HW3yYEHHBIE CBOMCTBA TeJ M (PU3UUECKUE SIBJICHUS, UCIOJIb3YS
dbu3nyeckue BEIUYUHBI (TeMIepaTypa, BHYTPEHHSII DHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yjelbHas TEMJIOEMKOCTh BEIECTBA, YAENbHAs TEIIoTa
IUIaBJICHUS, YAENbHas TEIUIOTa NapooOpa3oBaHMs, yJElbHas TEIUIOTAa 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,
AIIEKTPUYECKOE YJEIbHOE CONpPOTUBJICHHE BELIECTBa, padOTa U MOUIHOCTh
AIEKTPUYECKOrO TOKA), MPX OMUCAHUHU PABUIIBHO TPAKTOBATH (PU3NYECKUIA CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS U €OUHULBI (PU3NYECKHX BEIUYHH,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJTMYMHAMU, CTPOUTH IpadUKN U3yYCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMUWH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MYECKUE SBJICHHS U IPOLECCHI,
UCITIOJIb3YsI OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEILECTBA, YPAaBHEHHE TEIUIOBOTO OajlaHCa, 3aKOH COXPAHEHHS SJEKTPUUYECKOTO
3apsna, 3akoH KysnoHa, NpUHUMI CYNEPIIO3UIHMM 3JIEKTPUYECKUX II0JEH, 3aKOH
Owma nnst yyacTka menu, nmpasuia Kupxroda, 3akon Oma 1715 MOTHOM 1€ , 3aK0H
Jlxoyns-JIeHna, 3aKOH COXpPaHEHHsI SHEPIHH, MPU 3TOM pPa3invyaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

CTPOUTH MPOCTbIE (PU3MUECKHE MOJENIU PEATbHbIX OOBEKTOB, MPOLIECCOB U
SBJIICHUM, BBIJEJATh IPU 3TOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SIBICHUHN, MPUMEHITh GU3UUECKUE MOJCIHU JJIs1 O0BSICHEHUS
(U3MYECKUX MPOILIECCOB U PEIIEHUs YUEeOHBIX 3a/1a4;

OOBSACHATH (PU3UYECKUE SIBJICHUS, IPOLECCHl U CBOWCTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTh
KayeCTBEHHbIC 3a/ayd, B TOM 4HCJE TpeOyIoIMe YHUCICHHOTO OLEHUBAHUS
XapaKTEPHBIX 3HAUYCHUU (PU3NYECKHX BEJMYHUH, [PU 3TOM BBIOMpATH aJIEKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATh
JIOTUYECKYIO0 ILIEMOYKY PpaCcCyKJIEHUM C OINOpOM Ha U3YYEHHBIE CBOWCTBA
buznyecKux sBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MO/JIEIIH;

YBEPEHHO pellaTh pacuy€THbIC 3ajadu (C Omopoil Ha 2—3 ypaBHEHMS) IO
U3y4aeMbIM TeMaM Kypca (pU3uKH, BbIOMpas aJieKBaTHYIO (DU3NYECKYI0 MOJEIb, C
WCIIOJIb30BAaHUEM 3aKOHOB M (hOpPMYJI, CBA3BIBAIOIIUX (U3UUECKUE BEIUUYUHBI,
3aMKMCBIBATh KPATKOE YCJIOBHE M Ppa3BEPHYTOE pEIICHUWE 3a/1ayd, BBISBIATH
HEJOCTAIONINE WIH U30BITOUHbIE JaHHbIE, 000OCHOBBIBATH BHIOOP METO/AA PELICHUS
3a/layd, MCHOJb30BATh CIPABOYHBIE JaHHbIE, MPUMEHATH METOJAbl aHAIM3a
pa3MepHOCTEH, UCTONb30BaTh IpadruecKkrue METOJbl PEIICHUs 3a/ad, MPOBOAUTH



MaTeMaTHYeCKUe TMpeoOpa3oBaHus U PAcu€Thl, OIEHUBATh PEATUCTUYHOCTH
MOJyYEHHOTO 3HAYeHUs (U3MUECKON BEIMYMHBI U OMPEICNATh Pa3MEPHOCTh
bu3znyecKoil BETUYUHBI, MTOTYYSCHHON MPU PEIICHUH 33/1a4U;

pacrno3HaBaTb MpPOOJEMBI, KOTOPbIE MOXHO pEUIUTh MpPU [OMOLIH
(¢u3nYeCKuX METOAOB, M NpejiaraTb OPUEHTHUPOBOYHBIA CIOCOO peUIeHMs], B
ONMCAHWM  HUCCJENOBAHMS  PAacloO3HaBaTh  MPOBEPSEMOE  IMPEINOJI0KECHHE
(rumnoTesy), UHTEPIPETUPOBATH MOTYUEHHBIN PE3YNbTAT;

IPOBOAUTD OMBITHI [0 HAOIIOACHUIO (PU3NUECKUX SBJICHUM WM (PU3NUECKUX
CBOMCTB Ten (KanWUISPHBIC SIBJICHMS, 3aBUCUMOCTb IaBJICHHUS BO3/yXa OT €ro
o0béMa W TeMmepaTyphl, CKOPOCTH IIpoLiecca OCThIBaHMS (HArpeBaHus) IpH
U3Jy4eHUH OT LIBETa H3JIydarouledl (MOIJIOMIAaroneil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJBI OT TEMIIEPaTypbl JKUIKOCTH M IUIOMIAAM €€ IOBEPXHOCTH,
NIEKTPU3ALUs TEJI U B3aUMOJCHCTBHE IEKTPUUECKUX 3aps0B, B3aUMOJACHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3YyaJIM3alMsl MArHUTHBIX I1OJIEN TOCTOSIHHBIX MAarHUTOB,
JEHUCTBUS MAarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTaA,
CBOMCTBa 3JIEKTPOJIBUraTeNsl MOCTOSIHHOTO TOKa): (OPMYJIHPOBATH MPOBEPSEMOE
NpeanosjoxkeHue (rumore3y) O  BO3MOXKHBIX — PE3ysbTaTax  HaOIIOJEHUM,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa 00OpyIoBaHMS,
OIKCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBOJBL;

IPOBOJUTh TMpSAMbIE M KOCBEHHBIE HW3MEPEHUS (PUINYECKUX BEIUYUH
(Temneparypa, OTHOCUTENIbHas BIAXHOCTh BO3[yXa, CHJla TOKa, HAaIpPSKEHUE,
ylenabHas TeIUIOEMKOCTh BEIECTBA, CONPOTHBIICHWE IPOBOJHUKA, padboTa Hu
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCHOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX
pubOpoB, 0OOCHOBLIBATH BHIOOP METO/Ia M3MEpeHHUs, (HUKCUPOBATH IMOKA3aHUS
npuOOPOB, HAXOAUTH 3HAUECHHUE M3MEPSEMOI BETMUYMHBI C TTOMOUIBIO YCPEAHEHUS
PE3YyIBTATOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOAUTH IKCIIEPUMEHTAIbHBIE MCCIEIOBAHUS 3aBHCHUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHUS BO3AyXa OT €ro o0béMa M HarpeBaHHs WU
OXJIQXKJICHUSI, UCCIIEOBAaHUE SIBJICHUS TEIII00OMEHA MPU CMEILIMBAHUY XOJIOJHOU U
ropsiueii  BOABI, 3aBUCUMOCTH CONPOTUBIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOIIAAN TOMEPEYHOr0 CEYEHHS M YACJIBHOIO COMPOTUBJICHHUS BEIIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, IMPOTEKAOLIET0 Yepe3 MPOBOJHUK, OT HAIPSOHKEHUS Ha
IIPOBOJIHUKE, MCCIIEIOBAHUE MOCIEAOBATEIBHOIO U IMAPAUIEIBHOTO COEAUHEHUN
IIPOBOJTHUKOB): COBMECTHO C Yy4yuTeJIeM (POPMYyJIHMpPOBATh 3aJady U THUIIOTE3Y
UCCJIEIOBAHMSI, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIEIOBAHUE, CAMOCTOSITEIBHO
coOMpaTh HKCIEPUMEHTAJIbHYI0 YCTAHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLMH,
IPEJCTaBIISTh MMOJTYYSHHbIE 3aBUCUMOCTU (DPU3HUECKUX BEJIUYUH B BUAE TAOJHUIl U
rpaukoB, OLEHUBATh MOTPEIIHOCTH, JeJaTh BBIBOJBI 1O pe3yibTaTaM
UCCIIEJOBaHMSI;



coOmoaTh mpaBmiia Oe30macHOro Tpyaa mnpu padboTe ¢ 1abopaTopHBIM
000pyIOBaHUEM;

XapaKTEPU30BaTh MPUHITUIIEI ICUCTBUS U3YYCHHBIX MTPHUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM Ha MX OmHcaHus (B TOM
YuClie: CUCTEMa OTOIUICHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIbTMETP, CUETUHK ANEKTPUUECKON IHEPTHUH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTPOnpHOOpbl  (IPUMEpPBI), MNPEJOXPAHUTENIH U HX
NpUMEHEHUEe B OBITY W TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, 3JIEKTPOJIBUTaTEIb MOCTOSHHOTO TOKA), MCIOJb3Ys 3HAHUSA O
CBOMCTBAaX (PU3MUECKUX SABJICHUM, HEOOXOAUMble (PU3UUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

pacrmo3HaBaTh TPOCTBIE TEXHHYECKHE YCTPONCTBA U HW3MEPHUTEIbHBIC
npuboOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KHUIKOCTHBIM TEPMOMETP,
TEPMOC,  TICUXPOMETP, TUTPOMETp, JIBUraTellb BHYTPEHHErO0  CrOpaHus,
ANEKTPOCKOI, pPEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lene ¢
NOCJIEIOBATENbHBIM W TNApAJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasjinyas
YCIIOBHBIE 0003HAUYEHHMS AJIEMEHTOB IEKTPUUECKHUX LIENEi, UCIO0Ib30BaTh CXEMbI
U CXEMaTHUYHbIC PUCYHKH U3YYEHHBIX TEXHHUYECKHUX YCTPOMCTB, M3MEPUTEIHHBIX
npuOOpPOB U TEXHOJIOTUYECKUX TPOLIECCOB MPU PEIICHUU y4eOHO-TIPAKTUYECKUX
3ajay;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ui OOecreueHus
0e30macHOCTH TIpU OOpaleHud ¢ MpUOOpaMH U TEXHHUUYECKUMHU YCTPOMCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeIE;

OCYIIECTBIATH MOUCK UH(pOopMarmu Guzndeckoro conepxkanus B HTepHere,
CaMOCTOSITENILHO  (POPMYJIHMpYsl TOMCKOBBIM 3ampoc, Ha OCHOBE HMMEIOLINXCS
3HAHWM W CPaBHEHUS JOTOJHUTEIHHBIX HCTOYHUKOB BBIJIEIATH WH(MOPMAIIHIO,
KOTOpast SBJSICTCS MPOTUBOPEUNBOI HITH MOXKET OBITh HETOCTOBEPHOM;

UCTIONIb30BaTh TPU BBHIMOJTHEHUH YUYEOHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUs, CIIPAaBOUYHbIE MaTEpHalbl, PECYpPChl CETH
WNuTepHeT, BianeTh npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHUS
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC THUCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
0000611ast “HOOPMALIUIO U3 HECKOJBKUX UCTOUYHUKOB (PU3UYECKOTO COACPKaHUS, B
TOM  4YHclie MyONUYHO  MPEACTaBIATh  PE3yNbTaThl  MPOEKTHOM  Win
UCCIIEIOBATENBCKOM 1€ATEIbHOCTH, IPU 3TOM I'PAaMOTHO HUCIIOJIb30BATh N3YYECHHBIN
NOHATUWHBIN  ammapar  Kypca  (U3HKM,  CONPOBOXKIATh  BBICTYIICHUE
MPE3CHTALIUEN;



IIPY BBITIOJTHEHUH yY4E€OHBIX TPOEKTOB M HMCCIICOBAHUN (PU3MUYECKUX IPOIIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHHM C TIOCTABJICHHBIMU
3a/layaMu, CJICAWTHh 3a BBIMTOJIHCHHEM IUTaHA JCUCTBUN M KOPPEKTUPOBATH €TO,
aJIickBaTHO OIICHMBATh COOCTBEHHBIM BKJIad B  JCATCIBHOCTh  TPYIIIBI,
BBICTpAaWBaTh KOMMYHHKATHBHOE B3aWMOJICHCTBUE, TIPOSBISS TOTOBHOCTH
paspemarh KOHQIHKTHI.

K koHiy oOyueHust ¢ 9 knacce npelMeTHbIE pPe3yJbTaThl Ha YriyOJIeHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

UCITIOJIb30BaTh MOHATHUSA (CUCTEMA OTCUYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JIBI)KCHUSI, HEBECOMOCTh U MEPErpy3KH, LEHTP THKECTH, MEXaHUYECKUE BOJIHBI,
3BYK, MH(GPa3BYyK U YJIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJIHBI, PEHTICHOBCKOE
U3ITy4YeHHE, IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, HCTOYHUKUA CBETa, OJM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITyCKaHWs M MOIJIOLIEHUs, anb(a-, Oeta- U ramma-
W3JIyYEHUs, U30TOMBI, SICpPHAS U TEPMOsJIEpHAsl PHEPreTHKa) U CUMBOJMYCCKUN
S3bIK (PU3UKY TIPU PEIICHUU YU€OHBIX U MPAKTUUECKUX 33]1a4;

YBEPEHHO  pa3juyarh  sBJIEHUA (paBHOMEpPHOE U  HEpPaBHOMEPHOE
NPSIMOJIMHEWHOE JIBUKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHUE,
CBOOOJHOE MaJIeHHE TeJ, JBM)KEHHE IO OKPYKHOCTH, B3aMMOJICUCTBHE Tel,
paBHOBECHE MAaTEpUAIbHOM TOYKH, PEAKTUBHOE JABUKEHUE, HEBECOMOCTb,
KojebarenpHOe JABWKEHHE (TapMOHHMYECKHE, 3aTyXalollhe, BBIHYXICHHbBIC
KoJIeOaHus), PE30HAHC, BOJIHOBOE JBWKEHHUE (PacCIpOCTpaHEHHWE U OTPAXKCHUE
3ByKa, HHTepdepeHIus U qudpakius BOIH), IPSIMOJIMHEHHOE PacIpoCTpaHEHUE,
OTpaXEHUE M TMPEJIOMJICHUE CBETa, IMOJHOE BHYTPEHHEE OTpaKeHUE CBETAa,
pasnokeHre Oeoro cBeTa B CHEKTP W CJIOXEHUE CIEKTPaJbHBIX LIBETOB,
€CTECTBEHHAsl  PAJMOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEMYATOTO  CHEKTpa
U3JIyYEHHUs) MO OMUCAHUIO HX XapPaKTEPHBIX CBOICTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh  TPOSIBJIGHUE  HW3YYEHHBIX  (PU3MUECKUX  SBICHUU B
OKpY>KarolieM Mupe (B TOM uuciie GU3NYECKHUe SBJICHUS B MPUPOJC: MPUIUBBI U
OTJIUBBI, ABUXKEHUE TUIaHEeT COJIHEUHOW CHCTEMBI, PEAKTUBHOE JBHIKCHUE KUBBIX
OpTraHU3MOB, BOCIIPUATHE 3BYKOB J>KMBOTHBIMH, 3E€MIICTPSCEHHE, CEHUCMUYECKHUE
BOJIHBI, IIyHAMH, 3XO0, LIBETA TEJ, ONTUYECKUE SIBJICHUS B IPUPOE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, YIbTPA(PHUOIETOBOTO M PEHTTEHOBCKOTO H3JIy4YCHHH,
€CTECTBEHHBIN PAaJUOAKTUBHBIA (OH, KOCMHUYECKHE Jy4d, pPaAHOAKTHBHOE
U3JIy4YeHUE NPUPOJHBIX MHUHEPAJIOB JIEUCTBUE PAJMOAKTUBHBIX H3JIYyYEHUU Ha
OpraHu3M 4YEJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a/a4y B YUYEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PU3UUECKUX SIBICHUM;

OMKCHIBATh HU3YyUYEHHBIE CBOMCTBA Tell W (DPU3UYECKUE SIBICHUS, UCIOJIb3YS
bu3ndecKkue BENWYMHBI (CpeAHSE W MTHOBEHHAas CKOPOCTh Tela TIpH



HEPaBHOMEPHOM JIBH)KEHHH, YCKOpPEHHUE, MEepPEMENIEHUE NPU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBMOKEHMM,  YIJoBas  CKOPOCTb,  LIEHTPOCTPEMUTENBHOE
YCKOpEHHE, CHJIa TPEHUS, CUJIa YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOIHOTO
NaJIcHUs, BEC TeJa, LIEHTP TSKECTH TBEPJOTO Teja, UMILYJIbC TeJla, UMITYJIbC CUIIBI,
MOMEHT CHJIbl, MEXaHUUYECKasl paboTa U MOIIHOCTh, OTEHIMAIbHASI SHEPTHS TENa,
MOJHSTOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS YHEPTUS CHKATOU MPYKUHBI,
KHMHETHYECKasi JHEprus, IOJIHAs MEXaHW4YeCKas SHEprusi, MEpHoJ M YacToTa
Kosie0aHul, MepuoJ MaTEMATUYECKOTO U MPYKUHHOIO MasTHUKOB, JIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTa TOHA4, CKOPOCTb CBETa, IOKA3aTeib IPEIOMIICHUSA
Cpelpl), TMpH ONHMCAHWU TPABUIBHO TPAKTOBAaTh  (PU3MUECKHM  CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUs] M €IUHULBI (PU3NYECKHUX BEIUYUH,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIOUIME JTAHHYIO (PU3MYECKYIO BEJIMYHUHY C APYTUMU
BEJIMUYMHAMU, CTPOUTH I'paUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJIINYMH;

XapakTepu30BaThb CBOMCTBA Ted, (U3UYECKUE SIBICHHUS M  IPOLIECCHI,
UCIIOJIb3Ysl 3AKOH COXPAHEHUsl SHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYNEpIO3ULIMA CHUJI, MPUHLMI OTHOCUTENbHOCTH ['anmunesi, 3akoHsl HbIOTOHA,
3aKOH COXpAaHEHUs MMIIYJIbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH ['yka,
3aKOH bepHyim, 3aKOHBI OTpaKEHUS U TNPEIOMIICHUS CBETa, POpMYJTy TOHKOMH
JIMH3BI, TUIAHETAPHYIO MOJEJIb ATOMA, HYKJIOHHYIO MOJIETb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHMs 3apsI0BOIO0 U MAacCCOBOI0 YHMCEN MPH SAEPHBIX PEAKIUAX, IPH ITOM
pa3ianyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €70 MATEMAaTUYECKOE BBIPAKEHHUE;

CTPOUTHh (PU3UUECKHE MOJEIU PEaJbHBIX OOBEKTOB, MPOLIECCOB U SIBJICHUH,
BBIIETISATh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IOPOLECCOB, SIBICHUN, NPUMEHATh (QU3NUYECKHE MOJENH I OOBACHEHUs
(U3MYECKUX MPOILIECCOB U PEIIEHUs YUEeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SBJICHMS, MPOIIECCHl U CBOMCTBA TE€J, B TOM YHUCIE B
KOHTEKCTE€ CHUTYyallMil MpPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCIE TpeOyrolMe YHUCICHHOTO OLEHUBAHUS
XapaKTEPHBIX 3HAYCHUU (PU3MYECKHX BEJIMYHWH, [IPU 3TOM BBIOMpATH aJIEKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATh
JIOTUYECKYIO IENOYKY pacCyX AeHUH M3 2—3 1IaroB ¢ ONOpONl Ha HU3y4YCHHbIE
CBOMCTBA (PU3MUECKUX SBICHUM, (PU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJEIIH;

YBEPEHHO pelaTh pacy€THHIE 3a7jaud M0 M3y4yaeMbIM TeMaM Kypca (PU3UKH,
BBIOMpAsl aJeKBATHYIO (PU3UYECKYIO MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
dbopmyI, CBA3BIBAIOIINX (PU3NYECKHUE BEIMYMHBI, 3alIMCHIBATh KPATKOE YCIOBHUE U
pa3BEPHYTOE pELICHHE 3a7aud, BBIBIATh HEAOCTAIOUINE WJIA H30BITOYHBIC
JaHHble, OOOCHOBBIBATH BHIOOP METOJA pELIEHUS 3aJadyd, MHCIOJIb30BaTh
CIPABOYHBIE JAaHHbIC, IPUMEHATh METO/bl aHAIN3a Pa3MEPHOCTEM, HUCIOIb30BATh
rpaguyeckue  METOJbl  pelIeHMs]  3ajad, [POBOAUTh  MaTeMAaTUYECKUE



npeoOpa3oBaHus U pacy€Thl, OLEHNUBATh PEATUCTUYHOCTD MOJYYEHHOTO 3HAUYECHUS
bu3NYeCKOl BEMTUYMHBI U ONPEACNATh Pa3MEPHOCTh (DU3HUECKON BEINYHHBI,
MOJTyYEHHOM MPH PEIICHNUN 3aauH;

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MUecKuX METOJI0B, M MpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pelleHus, B
ONMCAaHWU  HUCCIENOBAHMsS  pPAcClo3HABaTh  IPOBEPSEMOE  MPEAMNOTIOKEHHUE
(rumote3y), OLIEHHWBAaTh MPABWIBHOCTh TMOPSAAKAa TPOBEACHUS HCCICIOBAHUS,
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (HU3MUECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HplOTOHA, 3aKOHA COXpaHEHMs 3HEPIUH,
3aKOHA COXpaHEHHUS HMITYJIbCa, JCHCTBHE 3aKOHa bepHyTu W BO3HUKHOBEHHE
NOIBEMHONW CHJIBI KpbUIa, 3aBUCHMOCTh TMEpHOAa KOJeOAaHWW MPYKUHHOTO
MasgTHUKa OT MAacChl TIpy3a M KECTKOCTU TPYKUHBI W HE3aBUCUMOCTH OT
aMIUTUTYJbl MaJlbIX KoJieOaHW#, TMPSMOJIMHEHHOE pacnpoCTpaHEHUE CBETa,
pas3ioxeHne OeNoro cBeTa B CHEKTP, U3YUCHHE CBOMCTB M300paKEHUS B IIOCKOM
3epKajie U CBOMCTB M300paKeHHS MpeIMeTa B cOOMparolel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JIMHEHUYATBhIX CIIEKTPOB M3IydeHUs): POpMYyIUPOBATH MPOBEPSIEMOE
OpeanoyiokeHue  (TUIoTe3y) O  BO3MOXKHBIX — pe3yjbTaTaXx  HaOJIO/IEHUH,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 00OpyHOBaHWS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

IPOBOAUTH TPU HEOOXOAMMOCTH CEpPHUI0 TPSMBIX H3MEPEHHM, OMpeaessis
CpeqHee 3HAaYeHHE M3MEpPSIEeMON BEIMYMHBI M ONpeAeNsss MOTPEIIHOCTb
pE3yNbTaTOB MPSIMBIX H3MEPEHUI, OOOCHOBBIBATH BBIOOpP CIOCOOA M3MEpEHUs
(M3MepUTENBHHOTO MPUOOpa);

POBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tejla TPU PAaBHOYCKOPEHHOM JABM)KCHHUH, YCKOPEHHE CBOOOIHOTO
najieHusi, KECTKOCTh  MPYXKUHBI, KOIDPUIIMEHT TPEHHS  CKOJBKCHUS,
MEXaHMUYeCKas paboTa M  MOIMHOCTh, dYacToTa H IEpHOJ  KojcOaHuM
MaTEeMaTHYeCKOTO0 W TPYXHHHOTO  MAasTHUKOB, (OKYCHOE  pacCTOsSHHUE
coOuparomiedl JUH3bI W €€ ONTUYecKas Cuia, paJAuOaKTUBHBIA (OH) ¢
UCIIOJIb30BAaHUEM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METOJla HW3MEpEHHs, IUIAHUPOBAaThb M3MEPEHUs, CaMOCTOATEIBHO COOMpaTh
DKCIIEPUMEHTAJIbHYI0 ~ YCTAaHOBKY,  BBIYHCISATH  3HAYEHWE  BEIUYUHBI U
aHAJIM3UPOBATh MOJNYUYECHHBIC PE3yJIbTaThl, OIEHUBAs MOTPEIIHOCTh PE3YIhTaTOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANUTH IKCIEPUMEHTAJIbHBIE MCCIEAOBAHUS 3aBHCHUMOCTEN (PU3MUECKHX
BEJIMYMH (3aBHCUMOCTh IIyTH OT BPEMEHH NPU PAaBHOYCKOPEHHOM JBHXKEHHH O€3
HAYaJbHOM CKOPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMAJILHOTO JaBJICHUs, MepuoAa KoJieOaHMH MaTEeMaTHYECKOro MAasiTHUKAa OT



JUIMHBI HWUTH, OIpeleJieHHEe YCKOPEHUsi CBOOOJHOIrO TNaJeHHUsA, HCCIEJOBaHHE
W3MEHEHUS BEJIMYMHBI M HAIMpaBJIECHUS WHAYKIMOHHOTO TOKAa, 3aBHCHUMOCTH yTja
OTpaXEHUs CBETa OT yrja NaJeHus, yria NpeJOMJIEHUS OT YIUIa MaJCHHS
CBETOBOTO Jy4ya, HCCJIEJIOBAHME TPEKOB: HW3MEPEHUE SHEPIHMH YaCTULIBl IO
TOpMO3HOMY MyTH (110 QoTorpadusimM)): COBMECTHO C yUHUTENIeM (POpMYIUPOBATH
3a/layy M TUIIOTE3y MCCIEIOBAaHUs, CAMOCTOSITENBHO IJIAHUPOBATh MCCIIEJOBAHUE,
CaMOCTOATENIBHO COOMpPATh JKCIIEPUMEHTAIbHYIO YCTAaHOBKY, IPEACTABIATH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3UUYECKHX BEIMYUH B BUJE TaOMUIl U Tpadukos,
OILICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOJBI MO pe3yJIbTaTaM UCCIIEeI0BAHNUS;

coOmonaTk npaBuia 0Oe30omacHOro Tpynaa npu paboTe ¢ JabOpaToOpHBIM
o0opy1I0BaHUEM;

XapaKTEPU30BaTh MPUHIUIBI IEUCTBHUS U3YYEHHBIX MPUOOPOB, TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha UX OmucaHus (B TOM
qUCJIe: CHUAOMETP, HNATUMKU II0JIOKEHHUs, PACCTOSHUSA M YCKOPEHMS, pPakera,
9XO0JIOT, OYKH, MEpPUCKON, (HOoToammapaT, MHUKPOCKOI, TEJIECKON, ONTHYECKHE
CBETOBOJIbI, CHEKTPOCKOM, JO3UMETP, Kamepa BuiabcoHa), UCHOJIb3ysl 3HAHUSA O
CBOMCTBax (PU3MYECKUX SIBJICHUN U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH,
UCIOJIb30BAaTh CXEMbl M CXEMaTUYHbIE PHUCYHKH HW3YYEHHBIX TEXHHUUECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOLECCOB IpHU
pelieHuy y4eOHO-TIPAKTUYECKUX 3a/ad, ONTUYECKHE CXEMbl ISl MOCTPOEHUS
M300paKEHUM B TUIOCKOM 3€pKajie M COOUparonieit JINH3E,

OPUBOJUTH MPUMEPHI (HAXOAUTh MH(POPMALIMIO O MPUMEPAX) MPAKTUUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHUHd C MPUOOpaMH W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM 3SKOJOTUYECKOrO TOBEACHHUS B
OKpYKaIOIIEN CpeIE;

OCYILECTBIATH MOUCK HH(pOpMarmu Gpuzndeckoro conaepkanus B nTepHere,
CaMOCTOSITENIbHO (OPMYIIUPYS MOUCKOBBIM 3allpoc, HaXOAUTh MYTH ONpEAETICHUs
JIOCTOBEPHOCTH TIOJIydeHHOH HH(OpMalMu Ha OCHOBE HMEIOIIUXCS 3HAHUU U
JOTIOJTHUTEBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh NPHU BBINOJTHEHUM YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECypChl CETH
WnTepHer, BnaneTe npuéMaMH KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHus
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;

co3JaBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHGOpPMAIIMU U3 HECKOJIbKUX MCTOYHHKOB (PU3MUECKOTO COAECpKaHUS, MyOIMYHO
IPEACTABIIATH PE3YJIbTaThl IPOEKTHON MJIM UCCIIEI0BATEIbCKON AEATEIBHOCTH MIPU
OTOM TPAMOTHO HCIIOJb30BaTh H3YyYECHHBIM MOHATUMHBIM aIapar H3y4aemMoro



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



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne i/ P Kourpoubnbie IIpakruyeckue (1ubp )
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoTshI padoTsbI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o — 2
H3HKa T Hayka 0 [pHpoAc https://m.edso00.ru/7f416194
bubmuorexa [JOK
1.2 o 4 3
VISHHACCIHE BETITHHbL https://m.edso00.ru/7f416194
bubmuorexa [JOK
1. E - i 2 1
3 CTECTBEHHO-HAYUHBIN METO/I TO3HAHUS https://m.edsoo.ru/7f416194
Htoro no pazneny 8
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 2 1
CTpoenne periectsa https://m.eds00.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 4 5 bubnmnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6nmoreka [JOK
2.3 A 1
TPETATHEIE COCTOARMA BEIMECTRA https://m.edso00.ru/7f416194
Hroro no pazgeny 7
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
1 M 1 2
3 CXAHITICCKOT ABHACHHC 0 https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 9 1 1 bu6mmoreka [JOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edsoo.ru/7f416194
bubmuorexa [JOK

3.3 Cuna. B 15
. B e https://m.edsoo0.ru/7f416194
Wroro no pazueny 34
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBineHus: TBEpABIMU 5 bubnmoreka [JOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Alaperine xuaKoCTH 0 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
43 Armoceproe asierie > https://m.edsoo.ru/7f416194
JlelicTBuE ®UJIKOCTH U Ta3a Ha bu6mmoreka [IOK
4.4 N 12
MOTPY>KEHHOE B HUX TEJO https://m.edso0.ru/7f416194
Hroro mo pazueny 28
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmorexa [IOK
1 P
> 460Ta H MOUHOCT® 0 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctere MexarHsMbI 8 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
5.3 M 5
SRAHMHECCRA SHEpLH https://m.edsoo0.ru/7f416194
Hroro no pazgeny 19
Pa3nes 6. [loBTOpuTe1bHO-0000 1AM I MOAYJIb
6.1 [ToBTOpUTENBEHO-00001IAIONTNI MOTYITH 6
Hroro 1o pasneny 6



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnmoreka [JOK
11 (CTpocHHe H CBOHCTBA BELICCTBA 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 26 1 6.5
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Htoro no pazneny 32
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella bubnuorexa [JOK
2.1 . 8 1
Y UX B3aUMOJICUCTBUS https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT i i 27 1 10
OCTOAHHBIH STCKTPIACCIAI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 11 2 4
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 5 1 1
SIEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 51
Pa3nea 3. [loBTopuTe1bHO-00001aI0IIM I MOYJIb
3.1 [ToBTOpHUTENBEHO-0000IIAOIINI MOTYITb 2
Wroro no pazneny 2



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 30 1 4 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 1 4
SAMMOACHCTBHE TeX 8 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1. 1 1 2
3 3aKOHEI COXpAHCHHA > https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 63
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 M 8 3.5
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 10 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 18

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

31 DJIEKTPOMArHUTHOE MOJIE U 6 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacpOCTPAHEHHUS CBETA 8 2 bubnnorexa [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
4.2 J 0 6
HH3BL H ONITHHCCKHE TPHOOPET https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 P 0 2
A3TOXCIHE DEIIOTO CBETA B CHIEKIP https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 16
Paznen 5. KBanToBbI€ sIBJIEHHSI
5.1 Hcnyckanue v MorJonieHue CBeTa aToMoOM 4 bubmorexa HOK
' Y - https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2
> Crpoeune atomHOro s1pa > https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
: A 7
5.3 JIEPHBIC PEaKIIUH https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 16
Pa3nes 6. [loBTOpuTe1bHO-0000IIAK0IIM I MOYJIb
6.1 MexaHnueckue BJIeHUS (IIOBTOPUTEIIBHO- 6
' 0000MIAOIIUI MOTYJIb)
6.2 TenoBsie siBNEHUS (TIOBTOPUTEITHHO- 3
' 0000IIAIOIIUH MOYIIb)
6.3 DNEeKTPOMArHUTHBIE SIBIICHUS 3
' (TTOBTOPUTETHHO-0000IIAIOIIHI MOIYIIb )
6.4 CBeToBEbIC SBJICHUS (TIOBTOPUTEIHHO- 1
' 0000MIAOIIUIi MOITYJIb)
6.5 [ToBTOpHUTENBEHO-0000IIAOIINI MOTYITb 4
Uroro no pazgeny 17



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Koutpoaphbie  Ipakruieckue fI[Sy‘IEHPIH :)lﬁ[()l;l;OBaTeanue
padoThI padoTshI pecypesI

®dusuka — HayKa o npupoje. ABIeHust 1

PUPOJIbI

dusnyueckue sIBICHUS 1

dusnyecKkue BeMYruHbl. Pa3MepHOCTD.

®uznueckue npudopsl. Ilorpemnoctu npu 1

IPSIMBIX U3MEPEHUAX

VYpok-uccnenosanue "M3mepenue

JIMHEHHBIX pa3MEpPOB T U MPOMEKYTKOB 1 1

BpeMeHH"

JlaGopatopHas pabota "H3mepenue 1 1

00BEMa )KUJIKOCTH U TBEPIOTO Tena"

JlaGopaTtopHas pabora "Onpeznenenue 1 1

pa3mepoB MajbIxX Tel1. Metoj psioB”

MeTtobl HaydyHOTO NO3HaHUs. Onucanue

(Gu3NYECKUX SIBICHUHN C TTOMOIIBIO 1

Mozenen

VYpok-uccnenosanue "IIposepka

TUIIOTE3bI: JAIBHOCTD MOJIETA IIAPHKA, 1 1

MYIEHHOTO TOPU30HTANIbHO, TEM OO0JIbIIIE,

4yeM OoJIbIIe BhICOTa IMycka'

Crpoenue Bemectsa. OnbITHI, 1




JOKa3bIBAOIHUE JUCKPETHOC CTPOCHUC
BE€IICCTBA

10

11

12

JlaboparopHas pabota "OrneHka guaMerpa
aToOMa METOJIOM PSIOB (C UCTIOIB30BAHUEM
dororpadwuii)"

Ypok-uccinenosanue "HabmroneHue
TEIUIOBOTO pacuIupeHus razos. ONbITHI O
0OHApY>KEHUIO JEHCTBUS CUJT
MOJIEKYJISIPHOTO IPUTSKEHUS"

JBuxenne yactuil Bemecta. Juddysus.
bpoyHoBckoe nBr)eHHE

13

VYpoxk-uccnenosanue "Habmonenue u
00BsICHEHUE OPOYHOBCKOTO JIBHIKCHHSI U

mubdy3un"

14

15

16

BzamMmoneiicTBue yacTUIl BEIIESCTBRA:
MPUTSHKEHUE U OTTAJKUBAHUE
ArperatHble COCTOSIHUSI BEILIECTBA.
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI

Mexanunueckoe nBuxeHue. [1yTs,
TPaeKTOpHs, IEPEMEILIEHUE

17

PaBHOMEpHOE U HEpABHOMEPHOE
nBuxkeHue. CKopocTb

18

19

HaxoxeHue ckopocTu, MyTH U BpeMEHH
P PaBHOMEPHOM TIPSMOJTMHEHHOM
JIBYOKCHUHT

JlaGopatopHas pabota "Onpeznenenue
CKOPOCTH PaBHOMEPHOTO ABUKEHUs"




I'paduku npsAMOTHMHEHHOTO PABHOMEPHOTO

20
JIBUKCHUS

91 Pemenue 3amau no reme "Pacuer cpenneit
ckopoctH"
JlaGopaTopHnas pabota "Onpeznenenue

22 CpPEIHEH CKOPOCTH CKOJIBKECHHS OpycKa
WJIM [IapUKa MO HAKJIOHHOM MJI0CKOCTH"

93 OTHOCHUTENBHOCTD JABHKEHUSA. CII0KEeHUE
CKOPOCTEH Mpu napaieIbHOM JABHKEHUU
[Tonyuenue u ananus rpaukoB

24 3aBUCHUMOCTH TIYTH ¥ CKOPOCTHU JABMKCHUS
OT BpEeMEHH
Pemenue rpaduueckux 3agad no reme

25 "Mexanuka. PaBHomepHoe
psIMOJIMHENHOE ABMKEeHHE"

26 SIBnenue nHepuuu. 3aKOH UHEPLUU
B3aumoelicTBue TN Kak MpUYMHA

97 M3MEHEHUs CKopocTh. Macca Tena Kak
Mepa HHEPTHOCTH TeJia MPU
MOCTYNATeNbHOM JIBUKEHUHU

28 VYpoxk-uccnenosanue "CpaBHEHHE MacC MO
B3aUMOJEHCTBHUIO TET"

29 IInoTHOCTE BelecTBa

30 JlabopaTtopHast pabora "Onpenenenue
IJIOTHOCTHU TBEPJIOTO Tesa"

31 Pemenne 3amgau no reme "Macca Tena.
ITmorHOCTE BemtecTBa"

32 Cwmecn u criasbl. [loBepxHOCTHAA 1




JIMHENHAS TUIOTHOCTD

[ToaroroBka Kk KOHTPOJILHOU paboTe 1Mo
teMe "®u3nka — HayKa O MPUPO/IE.

33 [TepBOHaUYaNBbHBIE CBEICHUS 00 AaTOMHO-
MOJIEKYJISIPHOM CTPOECHUHU BELIECTBA.
Mexanuka"

KoHnTtposbhas padora mo teme "dusnka —

34 Hayka o npupoze. Ilepponagasibubie
CBE/ICHUS 00 aTOMHO-MOJICKYJISIPHOM
CTpOEHMHU BelllecTBa. Mexanuka"

35 Cuna. fIBnenue tarorenus. Cumia TSKECTH

36 N3o06paxkenue cui. Pemenue 3agay no
teme "OnpeaeseHue CUibl TIKECTH"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec tena. Usmepenue cui. Jlunamomerp
VYpoxk-uccnenosanue "Habnronenue

39 U3MEHEHHS CKOPOCTH TIPH
B3aUMOJEHCTBUH TEI"

40 Pemenune 3anau no reme "Cuia ynpyrocTtu.
Bec Tena"

JlaGopatopHas pabota "OnbITHI,

41 JEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pactsbkeHus (1eopMaln) NpyKUHbI OT
IIPUIOKEHHOM CHJIIBI"

42 Cuna tpenus

43 CrnosxeHnue cuil. PaBHozielcTBYOIIAs cuila

44 Pemenue 3anau no reme "CroxeHue cuil.

PaBHoaeiicTByromas cuia”




Pemenne 3agaug mo reme "B3aumoneicreue

45
ten. Cuiel B MeXaHuke"
Pemenne 3amgau no teme "Cuna tpenus”.

16 Ypok-uccienoBaHue 1o TeMe
"HccnenoBaHue 3aBUCUMOCTH CHUJIBI
TPEHMSI OT ILIOIAN CONPUKOCHOBEHUS"
JlaGopaTtopHas pabota "OmbITHI,
JEMOHCTPHUPYIOLIUE 3aBUCUMOCTh CHIIbI

47 TPEHHS CKOJIbKEHUS OT CHJIbI IaBJIICHUS U
XapakTepa COIPHUKACAIOIINXCS
noBepxHocTen"

48 Pemenne 3agaud mo reMme "B3aumoneictsue
ten. Cumsl B Mexanuke"

49 KouTponbhas pabota no Teme
"Bzaumonencrtaue tea"

50 JlaBiieHre TBEPIBIX TEI

51 Ypok-skcniepumeHT "CrnocoOsl
ompezieNieHus 1aBleHuUs TBEPOTo Tena"

59 VYpok-uccnenosanue "3aBUCUMOCTh
JIaBJICHUs ra3a OT TeMIEepaTypsl”

53 JlaBnenue KUAKOCTEH 1 ra30B. 3aKOH
[Tackans

54 ITHeBMaTHUECKHE yCTpPOIICTBA

55 3aBUCHMOCTb JIaBJICHUS KHJIKOCTH OT
TITyOUHBI

56 I'unpocraTtnyeckuii napanoke

57 Ypok-npoekT "M3ydenne cooomarnmxcs

cocyaoB"




Ypoxk-koudepenuus "[ mapaparnueckue

58 "
MEXaHU3MbI

59 Hcnonb30BaHne BHICOKHX JABJICHUN B
COBPEMEHHBIX TEXHOJIOTHUSX

60 Pemenwne 3agau o teme "JlaBnenue
KAIKOCTH"

61 ATmochepa 3eMiIH U IpUIHUHBL e
CYLIECTBOBaHMS

62 Ypoxk-uccnenosanue "[IposiBienune
JeicTBUsL aTMOC(EpPHOTO AaBICHHS"

63 N3mepenue atMmochepHOro aBjieHuUs.
OmnsiT Toppuuenau
3aBUCUMOCTBH aTMOC(EPHOTO TaBJICHHUS OT

64 BBICOTHI HaJl ypoBHEM Mops. [Tpubopsl st
U3MepEeHus: aTMOC(EepHOro aBiIeHus

65 bapomerp-anepous. AtmocgepHoe
JTaBJICHUE Ha Pa3IMYHBIX BHICOTAX

66 BrrrankuBatomias cuia. 3akoH Apxumena

67 Pemenne 3amaa mo teme "3akoH
Apxumena"
Ypok-uccnenoBasue

68 "JKcrnepuMeHTalIbHOE OOHApYKEHNE
NEeNCTBUS )KUJIKOCTH U ra3a Ha
MOTPY>KEHHOE B HUX TeNo"
JlaGopatopHas pabota "OnpezneneHue

69 BBITAJIKUBAIOLIEH CHJIBI, IEMCTBYIOIIEN Ha
TEJO0, MOTPY>KEHHOE B JKUJKOCTD"

70 [InaBanue ten




JlaboparopHnas pabota "Hccienoanue

71 3aBHCHMOCTH Beca Teja B BOJE OT o0bema
MOTPYKEHHOU B KUIKOCTh YacTH Tesa"

72 BosnyxomnaBanue. [inaBanue cynos

73 Penrtenue 3amad mo teMe "3akoH
Apxumena. YcioBus riaBaHus teua"
Pemenue 3agau mo treme "JleicTBue

74 YKUJKOCTHU U Ta3a Ha MOTPY>KEHHOE B HUX
Teno"
Ypok-nipoekT "KoHCTpyrpoBaHue

75 apeoMeTpa WM JIOJAKU U OTpeIeTICHUE
rpy30MoabEMHOCTH"
[ToaroroBka Kk KOHTPOJIBHOU paboTe Mo

76 teMme "JlaBneHue TBEpAbIX TN, KUAKOCTEN
U ra3oB"

77 KonrtponsHas padora no reme "JlaBneHue
TBEPJBIX TeN, )KUIKOCTEN U ra3oB"

78 Mexanunueckasi pabota

79 MomHocTs

80 Pemenue 3a1ay Ha onpenenenue padboTsl U
MOIIIHOCTHU

81 PaGora cuinbl TSKECTH M CUITBI TPEHUS

82 VYpok-uccnenosanue "Pacuér MOIIHOCTH,
pa3BUBaeMOM P NOIBEME O JiecTHHULIE"

83 [TpocThie MEXaHU3MBI

84 MowmenT cuisl. [IpaBuino MomMeHTOB

85 JlaGopaTtopHast pabota "M3y4ueHue npaBuia

pbryara Jjisi IoABMXXHOTO U HEITOABUXKHOTI'O




OJI0KOB"

86

87

"30s10TOC NTPaBUIIO" MEXaHUKU

Pemenue 3anau no teme "3omnotoe
npaBuiio Mexanuku'" / Beepoccuiickas
poBepoyHas paborta

88

Pemenue 3amau mo reme "Pabora cuibl
TSDKECTH M cuitbl TpeHus" / Beepoccuiickas
poBepovHas paboTa

89

90

91

VYpok-npoekt "IIpoextupoBanue
MOJINCIIACTOB C 3aJJaHHBIMU NapameTpaMu”
Ypok-konpepenus "[Ipocteie
MEXaHU3MBI B OBITY, TEXHUKE, JKUBBIX
opranusmax"

KoaddunmenT nonesznoro neicTBus
IPOCTBIX MEXaHU3MOB

92

93

94

JlaGopaTtopHast pabora "Onpeznenenue
KIIJI moaBu>XKHOTO M HEMOABUXKHOTO
0710KO0B"

Mexann4deckas OHEpPIus. Kunernueckas u
NMOoTCHIUAJIbHAasA SHCPIUAa

3aKOH COXpaHEHMsI MEXaHUUECKON
JHEPruu

95

Ypok-3KcriepuMeHT "IKCIEPUMEHTAIBLHOE
ompeieJIieHue N3MEHEHHUST KHHETUYECKON 1
MOTEHITUATBLHOW SHEPTHH MPU CKATHIBAHUHT
Tea Mo HaKJIOHHOW MIOCKOCTH"

96

[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
teme "Pabota u mourHoCTh. DHEprus"




KonTtponsnas padora no teme "Pabora u

97 1
MOIIHOCTb. DHeprus"

08 Pabora ¢ TekcTamu 1o Teme 1
"Mexanuyeckoe ABuxeHue"

99 Pa6oTa ¢ Tekctamu 1o Teme "CtpoeHue 1
BellecTnra”

100 PaGora c' 'TCKCTaMI/I o Teme "Cuiibl B 1
npupojie

101 Pa?OTa C TeKCTaMH TI0 T?Me "JlaBeHue 1
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B"

102 PaGora ¢ TekcTamu o Teme "DHeprusi. 1
[IpocTeie MexaHU3MBbI"

OBUIEE KOJIMYECTBO YACOB I10 102 93

[NPOT'PAMME




8 KVIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
JlaTa nudpoBLIe
Nen/m  Tema ypoka KonTpoabubie IIpakTuueckue p
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHHIE 1 bubmmorexa [TOK
P https://m.edsoo.ru/ff0a5256
MIOITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYI 1
3 Mojenu TBEpAOro, JKUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSTHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
Ypok-koHpepeHIus
4 "Kpucramnmaeckue u amopdHsbie Tea. 1 bubnmnoreka [JOK
I'paden. [lomyuenne nCKyCCTBEHHBIX https://m.edsoo.ru/ff0a5800
anmasoB"
5 CMaunBaHue ¥ KanWIISIPHOCTD. 1 bubnnorexka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
6 TennoBoe paclIMpeHHe U CxKaTUE 1 bubmmorexa [OK
P p https://m.edsoo.ru/ff0a5a26
-, TennoBoe nBwkeHue. Temmeparypa. 1
TemnepaTypHbI€ HIKATbI
3 BuyTpenHss sHeprus u cnocoObl eé 1 bubnuoreka [IOK
n3MeHeHus. Bunpl Teruionepenaun https://m.edsoo.ru/ff0a5c60
VYpoxk-koudpepenuus "McnonabzoBanue
9 TETJIOBBIX CBOMCTB BEILIECTB U 1 bubnmoreka [JOK

MaTCpHaAJIOB B LCIIAX
sHeprocOepexxeHus"

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a65c0

10

KonnuectBo Temiorsl. Y aenpHas
TCIINIOEMKOCTD

bubmuorexa [JOK
https://m.edsoo.ru/ff0a6976

11

VYpok-uccnenosanue "[Ipoepka
TUIIOTE3bI JINHENHON 3aBUCUMOCTH
JUTHHBI CTOJIOMKA KUJAKOCTH B
TEPMOMETPUYECKOH TpyOKe OT
TemnepaTrypsl"”

12

13

14

15

16

YpaBHEHHE TEIJIOBOTO OaaHca.
TemnooOMeH 1 TEIIOBOE paBHOBECHE.
3akoH Hetorona—Puxmana

JlaboparopHnas pabota "Hccrnenoanue
SBIICHUS TEINIOOOMEHA MPU
CMELIMBAaHUM XOJIOJHOU U ropsden
BOjIbI". Perienue 3anad mo teme
"TermrooOMeH ¥ TEIJIOBOE paBHOBecHE"

JlaGopatopHas pabota "Onpeznenenue
KOJINYECTBA TEILJIOTHI, IOJIYy4E€HHOTO
BOJIOM NpHU TEIIOOOMEHE C HarpeThIM
METaJUIMYECKUM IIWIHHAPOM"
[InaBneHue u oTBepAeBaHNE

KPpHUCTATNINYCCKUX BCIICCTB. Y aenbHas
TCIIJIOTA ITJIaBJICHUSA

Pemienne 3amad mo Teme "[InaBneHue u
OTBCPACBAHUC KPUCTAJUINYCCKUX Ten"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a6a98

17

18

JlaGopaTtopHnas pabota "Onpenenenue
YAEIBHOM TEIJIOTHI TUIaBIEHUS JIbaa"
Ypok-uccnenosanue "CpaBHeHue
MIPOIIECCOB IJIABICHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0a6bb0



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0

KPUCTAJUTMYECKUX TEJ U pa3MSATYCHUS
IIpU HarpeBaHuu aMmop(HBIX Te"

19

20

21

22

[TapooOpazoBanue u KOHICHCALIHSL.
Hcnapenue

Kunenune. Y nennHas temora
napooOpa3oBaHus. 3aBUCUMOCTh
TEeMITepaTypbl KUIICHHUS OT
aTMoc(hepHOTro JaBICHHS.

VYpok-uccnenosanue "OO0bsiCHEHNE
3aBUCHUMOCTH TeMIIepaTypbl KUIICHUS
oT JaBienus”. Pelienue 3ama4 mo reme
"[TapooOpa3oBanue u KurneHue"

HachIeHHbI 1 HEeHACHIIIICHHBIH T1ap.
BrnaxnocTs Bo3ayxa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a740c

23

BitasxxHOCTB BO311yXa U €€ U3MEPEHHUE.
JlaGopaTtopHast pabota "Onpenenenue
OTHOCHUTEIIbHOM BIAXXHOCTU BO3ayXa"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

24

25

Pemenue 3anau v ananus cutyamuu,
CBSI3aHHBIX C SIBJICHUSIMU UCIIAPECHUS U
KOHJICHCAIIUN

OHeprus TOIMBa. Y IeibHast TEIIoTa
CrOpaHHus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7b5a

26

[TpuHuunbr paboOTH TETIIIOBBIX
aBurareneit

27

28

[TapoBas TypOuna. JIBurarenb
BHYTPEHHET0 CrOpaHus

KII/I TermoBoro nuratens. Pemenue
3agad mo reme "KIIJ] remoBoro

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7c7c

nsurareis"”

29

30

31

Ypok-koudepenius "TemioBbie
JIBUTATENH U 3aLIATA OKPYKAOUIEH
cpenpl" TemnoBsle notepu B
TEIIOCETSIX

3aK0H COXpaHEHUS U IPEBPAILICHUS
SHEPIHH B MEXAHMYECKUX U TETIJIOBBIX
Mpoleccax.

[ToaroToBKa K KOHTPOJIBHOM paboTe MO
teMme "TemnoBele aBaeHus. MsmMenenue
arperaTHbIX COCTOSIHMI BemiecTna'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

32

KonTtponsHas pabora o Teme
"TerutoBrle ABIcHUA. I3MeHeHNE
arperaTHbIX COCTOSIHMI BemiecTna'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

33

34

35

Onexrpuzauus Tei. JBa poaa 3apsioB

VYpoxk-uccnenosanue "HccnegoBanue
CIoco00B pPa3IMYHBIX BEIIECTB
Ha’JIeKTPU30BbIBATHCA"

B3anmoneincTere 3apsyKeHHBIX Tell.
3axoH Kynona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

36

Onektpuueckoe nojue. Hampsok€HHOCTH
ANEKTpUYECKOro nos. [Tpuniun
CYNEPNO3UIUU IIEKTPUUECKUX O

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a8ala

37

38

Hocurenu snekrpudeckux 3apsaos.
OneMeHTapHbIN 3apsag. CTpoeHue
aToMa. 3aKOH COXpaHEHUS
JIEKTPUUECKOTO 3apsizia

HpOBO,Z[HI/IKI/I, AUDJICKTPHUKU U

bu6nmoreka [JOK



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

MOJIYITPOBOJTHUKH

https://m.edsoo.ru/ff0a8ef6

Ypok-koHpepeHIus "IaeKTpU3anms B

39 . "
MOBCETHEBHOM KU3HU

40 Penrenue 3amau mo teMe "3akoH
COXpaHEHHUS IEKTPUUYECKOro 3apsaa’

41 Onekrpuueckuit Tok. ctouHuku bubnmoreka [JOK
ANEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
Ypok-uccnenoanue "MccnenoBanue

42 JIEUCTBUSI DJIEKTPUUYECKOTO TTOJISI Ha
MIPOBOJIHUKHU U TUDJIEKTPUKH"

43 DNEKTPUUECKUN TOK B METAJLIAX bubmmorexa LIOK

https://m.edsoo.ru/ff0a9838

44 DIIEKTPUUYECKUI TOK B )KHUJIKOCTSIX U bubnnoreka [JOK
raszax https://m.edsoo.ru/ff0a9838

45 Onexrpuueckas nemnb. Cuma Toka. bubnnorexa [JOK
Amniepmerp https://m.edsoo.ru/ff0a8bd6

46 DIIEKTPUUECKOE HAIPSHKEHNE. bubnunorexa [JOK
BosbT™meTp https://m.edsoo.ru/ff0a9el4
JlaGopatopHas pabota "C6opka u

47 UCIIBITAaHUE JJIEKTPUUECKOU LIETIH
MOCTOSTHHOTO TOKa"
3aBUCUMOCTD CUJIBI TOKA OT

48 HanpspkeHus. 3akoH OMa 1s yyacTka bubnnorexka [JOK
uenu. Pemenue 3aiay no reme "3akoH https://m.edsoo.ru/ff0aa44a
Oma"

JlabopaTtopHast pabota "HcciaenoBanue
bu6mmoreka [IOK
49 3aBUCHUMOCTH CHUJIbI TOKA,

IPOTEKAIOIIET0 Yepe3 Pe3UCTOop, OT

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

HaIPsKEHUSI HA PE3UCTOpE U
CONPOTHUBIICHUS pe3uctopa’

50

51

52

DJIEKTPUYECKOE CONPOTUBIICHUE.
VY nenpHO€E CONPOTUBIICHUE

JlaGopaTtopHnas pabota "Onpeznenenue
YII€IBbHOTO CONPOTUBICHHUS
MpOBOJAHUKA"

Penrenue 3amad mo reme
"DJIEKTpUUECKOE COIIPOTUBIICHHUE.
VenbHOoe conpoTuBiieHUE"

53

IlocnenoBarenbHOE K napaujicJIibHOC
COCAMHCHUA ITPOBOAHHUKOB

54

55

56

57

JlaGopaTtopHnas padora "IIpoBepka
MIPaBHJIA CIIOKCHUSI HAIIPSDKCHUN TIPH
MOCIICI0BATEIHHOM COCIMHEHUU JIBYX
pe3uctopos"

Pemenue 3amau no teme
"IlocnenoBarenbHOE U NapajIeIbHOE
COCTMHEHUS TTPOBOTHUKOB"

JlaGopatopHas pabota "IIpoBepka
npaBuiIa i CHJIBI TOKA IPU
napajieIbHOM COEMHEHUN
pe3ucTopoB”

Pemenne 3ama4d Ha MPUMCHCHHUC 3aKOHA
Owma AJId pas3;IM4YHOr0 COCANHCHUS
IMPOBOIHUKOB

58

OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE
WCTOYHMKA TOKa. 3axoH Oma s




OJIHOM LienH

59

60

61

Pemenwne 3agau mo teme "23/C,
BHYTpPEHHEE CONPOTUBJICHHE
HCTOYHHKA TOKa. 3akoH OMa 1J1s
moJIHOM 1enu"

JlaGopaTtopHnas pabota "Onpenenenue
OJIC 1 BHYTPEHHETO COMPOTUBIICHUS
HMCTOYHHKA TOKA"

[TpaBuna Kupxroda . JlaboparopHas
pab6ora "IIpoBepka npasun Kupxroda"

62

VYpok-uccnenosanue "M3ydyeHue BoJIbT-
aMITEPHBIX XapaKTEPUCTHK
HEJIMHEHHBIX 2JIEMEHTOB"

63

64

65

66

Pabora snexTpuueckoro Toka.
MOIIHOCTD 3JIEKTPUYECKOTO TOKA

JlaGopatopHas pabota "OnpezneneHue
paboThI U MOLTHOCTH 3JEKTPHUECKOTO
ToKa"

3axoH xoynsa-Jlenua. [lorpedurenu
aneKkTpuueckoro Toka. Koporkoe
3aMbikaHue. OOBsICHEHNE U TPUHIHI
JIeMCTBUS TOMAITHUX
3JIEKTpOHArpeBaTeIbHBIX IPUOOPOB

[ToxroroBka Kk KOHTPOJILHOU paboTe 1Mo
TeMe "DIEeKTpUIECKHE 3aps/bl.
3apsKEHHBIE TeNa U UX
B3auMoaeucTBus. [locTosHHbIN
AIIEKTPUYECKUI TOK"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ab124

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab3e0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0abd2c

67

KontponsHast pabora o Teme
"DneKkTpuuecKue 3apsabl. 3apsSKEHHbIC
TeJa U UX B3aUMOJICHCTBUSI.
ITocTOssHHBIN JIEKTPUYECKHUI TOK"

bubmuoreka [JOK
https://m.edsoo.ru/ff0abea8

68

ITocTosiHHBIE MAarHUTLL. MarHuTHOE
oJjie 3eMJIM U €T0 3HaYEHUE I KU3HA
Ha 3emie

69

Ypok-uccnenosanue "M3yuenue
MarHUTHOTO TIOJISl TIOCTOSTHHBIX
MarHUTOB IIPH UX OOBCTUHEHUH U
pazaenenuu. Buzyanuszanus nosis
MOCTOSIHHBIX MarHUTOB"

70

71

72

73

74

OmneiT OpcTena. MaruutHoe nose
IIEKTPUUYECKOTO TOKA

OnbiT Amnepa. MaruutHoe nose
KaTyIIKu ¢ TOKoM. [Ipumenenue
3JIEKTPOMAarHUTOB B TEXHUKE

Cuna Amnepa u onpenencHue eé
HanpasiieHus. Pemenune 3aga4d no reme
"Cuna Ammnepa u onpenencHue eé
HanpasyeHus"

DNEeKTpOBUTATENb TOCTOSIHHOTO TOKA.
Hcnonp3oBaHue 35eKTpoABUTATENEH B
TEXHUUYECKHUX YCTPONCTBAX U Ha
TpaHcnopre. IIpakTruueckoe
IIPUMEHEHHUE IEKTPOJIBUraTeENeN

Bcepoccuiickas mpoBepodHas padboTa

bubmuorexa [JOK
https://m.edsoo.ru/ff0acld?2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

75

Bceepoccuiickas npoBepouHasi paboTa



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac86c

76

Jlaboparopnas pabota "M3yueHue
JIeHCTBUSA MAarHUTHOTO OJIA Ha
MIPOBOJHUK C TOKOM"

77

JlaboparopHas paboTa
"KoHcTpynpoBaHue 1 U3y4eHue
paboThI AyIEeKTpOABUTATENS "

78

79

80

81

JlabopaTtopHas pabora "M3mepenune
KII snexrpoasBurarebHON
yCTaHOBKH"

OnbiThl Papajes. 3aKoH
3JIEKTPOMArHUTHOW MHIYKLIHH.
[IpaBuio Jlenna

Ypok-uccnenosanue "MccnenoBanue
U3MEHEHUI 3HAUeHUs U HalpaBJICHUs
UHAYKIMOHHOTO ToKa" Pemenue 3agay
10 TeMe "3aKOH 2JIEKTPOMarHUTHON
unaykuuu. [pasuino Jlenna"

OnekrporeHeparop. CriocoOs
MOJTYYCHUS DIICKTPOIHEPTUU

82

83

VYpoxk-koHpepeHus "IIeKTpoCTaHIIUN
Ha BO300OHOBJIIEMEIX UCTOUYHHKA
sHepruu. [IpobremMbl sxoI0THH.
TonauBHBIEC JIEMEHTHI
anekTpomobmn". Pabota ¢ Tekctamu
o TeMe "MaruuTHbIe SIBJICHUS U
AJIEKTPOMArHUTHASE UHAYKIIUS"

KonTponbnas padota
"OneKTpOMarHUTHbIE SIBJICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0acb14

Pabora ¢ TekcTamu o Teme
"DneKkTpuuecKue 3apsabl. 3apsSKEHHbIC

84 . " 1
TeJa M MX B3auMozeicTrue".
"I[TocTOAHHBIN NEKTPUUECKUN TOK"
Pabota ¢ Tekctamu 1o Teme "TerioBbie bubmuorexa [JOK

85 1
SABJICHUS" https://m.edsoo.ru/ff0acc5e

OBUIEE KOJIMYECTBO YACOB I10
- 85 22.5

[NPOT'PAMME



https://m.edsoo.ru/ff0acc5e

9 KJIACC

KosunyecTBo 4acos DJIeKTPOHHbIE
Ne ara udposBbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTuieckue fI[Sy‘IEHPIH :)lﬁ[()l;l;OBaTeanue
padoThI padoTshI pecypen
Mexanudeckoe nBuxeHue. MarepuanbHas
Touka. CriocoObl onucaHus 1
MEXaHUYECKOTO JBUKEHUS
Cucrema orcuera. OTHOCUTENIBHOCTh 1
MEXaHUYECKOTO JIBHKEHUS
BekropHble BETUYMHBI, ONIEPALIH C 1
BEKTOpPaMHU, ITPOCKIIUU BEKTOPOB
Panuyc-BekTOp MaTtepralibHON TOUKH, 1
nepeMeInieHne Ha MIOCKOCTH
PaBHOMEpHOE IPAMOIIMHEMHOE JBUKEHNE 1
Pemenue 3amau o reme "PaBHOMepHOE 1
HpsIMOJIMHEIHOE ABMKEeHne"
HepaBHOMepHOE NPAMOIUHENHOE
nBuxeHue. CpellHsasl 1 MTHOBEHHAs 1
CKOpOCTb TeJla TPU HEPABHOMEPHOM
JIBI>KEHUU
JlaGopatopHas pabota "Onpeznenenue
CpeIHel CKOPOCTH CKOTBbKEHUsS OpycKa 1 1
WJIU IBMOKEHUS IIapUKa MO HAKJIOHHOMN
MJI0CKOCTH"
PaBHOYCKOpEHHOE IPSIMOJIMHENHOE 1

JBUOKEHUE. Y CKOpEHUE




10

CKopoCTh paBHOYCKOPEHHOTO
MIPSMOJIMHEHHOTO IBYOKEeHHS. ['paduk
CKOPOCTH

11

Pemenue 3anau no teme "Ckopocthb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBIKEHUS"

12

13

[lepemelienue npu paBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBU)KEHUU

JlaboparopHas pabota "Onpenenenue

YCKOpEHUS Tella IPU PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOU IUI0CKOCTH"

14

Pemenue 3amgau no reme "l[lepemenienue
[IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM
nBIKeHun"

15

JlaGopaTtopnast pabora "HccnenoBanue
3aBHCHUMOCTH ITYTH OT BPEMEHH TPH
PaBHOYCKOPEHHOM JBM)KEHUU 0e3
HavaJbHOM ckopocTn"

16

I'padmueckas uHTEpIIpEeTaLlns YCKOPEHUS,
CKOpPOCTH, MPOUJEHHOIO MMYTH U
MIEpEMEIICHUS IS TPSMOJIMHENHOTO
JABHXXCHUSA

17

18

Pemienue 3amau o teme "I'paduueckas
WHTEpIpETALMs YCKOPEHUs, CKOPOCTH,
MIPOMJIEHHOTO ITYTH U MEPEMEILECHHUS IS
MIPSMOJIMHEMHOTO JIBV>KEHHS"

Yckopenue cBo6ogHOTO nageHus. ONbITh
Tanunes




Pemenue 3agau no reme "Yckopenue

19
c¢BoOOHOTO MMaxeHus"

20 JIBukeHHe Tena, OpOIIEHHOTO MO YTIIOM K
TOPU30HTY

21 Pemenwne 3agau mo teme "JIBIKeHUE TEa,
OpOIIEHHOTO TI0JT YTJIOM K TOPU30HTY"
Jlaboparopnas pabota "Hccienoanue

22 JBIDKCHUS TeJla, OpPOIIEHHOTO O] YIJIOM K
rOpU30HTY"
Pemenue 3agau mo treme "JIBrkeHue 1Mo

23 JIEHCTBUEM YCKOPEHUsSI CBOOOIHOTO
nageaus”

24 JIBuKEeHHE 10 OKPY>KHOCTH

o5 JInneliHas u yriaoBasi CKOPOCTb, IIEPUOA U
4acTtoTa

26 CKOpOCTh U YCKOPEHHE MPH JIBFKEHUU TIO
OKPYKHOCTH

97 Pemenue 3amau o teme "JIBrkeHue mo
OKpy>KHOCTH"
VYpok-koHpepennus "PacroznaBanue u

28 npuOIMKEHHOE ONMCAaHUE PA3TUYHBIX
BUJIOB MEXaHUYECKOTO ABMKEHUS"
[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo

29 TeMe "MexaHH4eCKOe IBIKEHNE U
CrocoOkI ero onucaHus"
KonTpomnpHas pabota mo Teme

30 "MexaHn4ecKoe ABMKEHNE U CIIOCOOBI €T0

ornucauus"




31

[Iepssiit 3ak0oH HprotoHa. BekTop cuisl

Bropoii 3akon HerotoHa.

32 PaBHOelicTBYIOIIAA crita

33 Tpetuii 3akon Herotona. Cynepno3uiius
cui

34 Cuna ynpyroctu. 3akoH ['yka

35 Pentenue 3amaud mo teme "Cuiia
ynpyroctu"
JlaGopaTtopnast paborta "HcciaenoBanue

36 3aBUCHUMOCTH CHJIBI YIPYTOCTH,
BO3HUKAIOIIEH B IPYKUHE, OT CTEIIEHU
nedopMaiuu npyKUHbI"

37 Cuna tpenus. Koapdunment tpeHus

38 JlaboparopHas pabota "Onpenenenue
KOd(UITMEHTA TPSHUS CKOJbKCHHS"
JlaboparopHnas pabota "Hccrnenoanue

39 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT
CHUJIbl HOPMAJIBHOTO J1aBJIEHUS"

40 JIBrKeHHE Te 0 OKPYKHOCTH 0JT
JIEHCTBUEM HECKOJIBKUX CHIT

41 3akon bepnymiu u mogsEMHas cuiia Kpblia
Ypok-koHpepenuus "CoBpeMeHHbIE
JeTaTeNbHbIC annaparkl, Cya Ha

42 MOJIBOJHBIX KPBUTBSIX, QaHTUKPBLUIO HA
CKOPOCTHBIX aBTOMOOUIISX. [IBUKeHHe
Moe3/1a Ha MarHUTHOM Mmogymke"

43 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO

TATOTCHUA




JIBM>KEHHE Te BOKPYT I'PaBUTALUOHHOTO

44 nenrpa. Ilepsas kocMuyeckast CKOPOCTb

45 HesecomocTs u nieperpysku

46 PaBHOBecHe MaTepHUanbHON TOUKH.
AGCOMIOTHO TBEPIOE TEIIO

47 MowmeHT cuisl. [IpaBuino MOMEHTOB

48 VYpoxk-uccienosanue "OnpeneneHue
LEHTpa TSKECTU pa3IMyHbIX Te"
HNmnynec Tena. U3sMeHeHne nMirynsca.

49 Hmnynbsc cuiibl. YIIpyroe u Heynpyroe
B3aUMO/IeIiCTBHE

50 3aKOHBI U3MEHEHHUS U COXPAHECHUS
UMITYJIbCa

51 PeakTtuBHOE nBMKEHME
Pemenue 3anay no teme "3akoH

52 COXpaHEeHMsI uMIyibca. PeakTuBHOE
IBHKeHHne"

53 Mexanudeckast paboTa 1 MOITHOCTb

54 Paborta cuiibl TSKECTH, CHITBI YIIPYTOCTH U
CHJIBI TPEHUS
JlaGopaTtopHas pabora "Onpeznenenue

55 paboThI CUIIBI TPEHUS ITPU PABHOMEPHOM
JBY)KEHUH TeJa N0 TOPU30HTAIbHON
nosepxHoctu"

56 CBsi3b SHEPTHH U paOOTHI
JlaGopatopHas pabota "Onpeznenenue

57 paboThI CHIIBI YIPYTOCTH NPH NMOABEME

Tpy3a C UCIIOJIB30BAHUCM HETIOABHUIKHOT'O U




[MOABWXKHOTO OJIOKOB"

58

59

HOTeHHI/IaHBHaﬂ OHEpPIusa

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPTUu

60

61

62

3aKOH N3MEHEHHUS U COXPAaHEHUs
MEXaHUYECKON IHEPIUn

Pentenue 3amau mo teMe "3aKOHEI
W3MEHEHUS U COXpaHEHUs MEXaHUYECKON
sHepruun"

[ToaroToBKa K KOHTPOJIBHOM paboTe MO

TeMe "B3aumopneiicTBue Ten. 3aKOHBI
coxpaHeHus"

63

KonTtponpsHas pabora o Teme
"B3anMoeNCcTBHE TEI. 3aKOHBI
coxpaHeHus"

64

65

66

67

KonebarensHoe aBmxenne. OCHOBHbIE
XapaKTepUCTHKHU KOJI€OaHH: Tepro/,
4acTOTa, aMIUIATYAA
MareMaTH4ecKuil U NpyKUHHBIN

MasaTHUKH. JlabopaTtopHas paboTa
"UccnenoBanue 3aBUCUMOCTH TepUoa

KoJieOaHuil Tpy3a Ha HUTH OT JTUHBI HUTH"

JlaGopatopHas pabota "HccnenoBanue
3aBHCUMOCTH NepHoa KoueOaHun
IIPY’KWUHHOT'O MAasATHUKA OT Macchl Irpy3a"

FapMOHI/ILICCKI/IC KoJieOaHMs

0.5

68

JlabopaTtopHnas pabota "M3mepenne
YCKOPEHHSI CBOOOTHOTO TajeHus"




69

3aryxaromue Konebanus. BeiHyX1eHHbIE
koneOanus. Pesonanc

70

71

72

[IpeBpamienue 3Hepruu npu
K0J1e0aTeIIbHOM JIBHKCHUU
VYpoxk-uccinenosanue "l[IpoBepka

HE3aBHCUMOCTH II€pHUOaa KonebaHuii
I'py3a, HOABCUHICHHOI'O K JICHTC, OT MacCChI

I‘py3a”

MexaHudeckue BOJIHEL: IpOOOJbHBIC U
IMOIICPCUYHBIC

73

CBolicTBa MeXaHUYECKUX BOIH. JlimHA
BOJIHBI U CKOPOCTb €€ pacrpoCTpaHEHHUS

74

75

76

Ypok-uccnenosanue "HabmroaeHue
uHTEepPepeHIN U TUPaKIUK BOJTH Ha
MOBEPXHOCTH BOJBI"

VYpok-koHpepenuus "MexaHuueckne
BOJIHBI B TBEpAOM Teie. CelicMu4yeckue
BOJIHBI"

3Byk. PacnipocTpanenue u orpaxeHnue

3ByKa

77

78

79

Pemenue 3amau mo reme "3ByK"

Ypok-uccnenoBasue
"DKCIEpUMEHTAIIBHOE OIIPEIEIICHNAE
IPaHUL YaCTOTHI CJIBIIIAMBIX 3BYKOBBIX
Kose0aHuit"

I'pomMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI1 pe30HaHC.

80

VYpoxk-uccnenosanne "Halmonenue n




00BsICHEHHE aKyCTUYECKOr0 pe3oHaHca"

Nudpa3syk u ynprpasByk. Kondepenius

81 "Hcnonb30BaHue yIbTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUAX"

82 OJEeKTpPOMarHUTHOE OJIE U
3JIEKTPOMArHUTHBIE BOJIHbI

83 CBoiicTBa AJIEKTPOMArHUTHBIX BOJTH
Ypok-kondepenus "Llkana
AIIEKTPOMArHUTHBIX BOJH. Vcnonp3oBanne

84 AIIEKTPOMArHUTHBIX BOJH JUISI COTOBOM
cBsi3u. Panmonokanus. Kocmudeckas cBsizb

85 Pemienue 3a1a4 Ha onpe/eneHre YacTOThI
U JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI

86 DJeKTpOMarHuTHas PUPOJIa CBETA.
CkopocTb cBeTa

87 BoiHOBEIE CBOICTBA CBETA:
uHTepdepeHus u Tuppaxus

88 JlydyeBas MOJieNIb CBETA U T€OMETpUYECKast
ontuka. MicTouHMKM cBeTa

89 [TpsMonuHeiiHOe pacTIpoCTpaHEHHE CBETA.
3armenus Connua u JIyHsl

90 3aKkoH oTpaxxeHUs cBeTa. [llmockoe 3epKaso

01 [TocTpoenue nzobpaskeHuit,
c(OPMHUPOBAHHBIX 3EPKATIOM

92 [Tpenomiienue cBera. 3aKOH MPETOMIICHHUS
cseta. [lonHOE OTpakeHue cBera.

93 JlaboparopHuas padota "Vcciienopanue




3aBUCHUMOCTH yTJja NpeOMJICHUS OT yriia
MaJICHUsI CBETOBOTO JIyya Ha TPaHHUIIC
«BO3IYX-CTEKJIO»"

VYpok-uccienosanue "AHanus u

%4 00BsICHEHUE ONTHYECKOIO MUpaxa"
Ypok-koupepenmus "Mcnonp3oBanue

95 MTOJTHOT'O BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"

96 JIunza, x01 Tyd4eil B TUH3E

97 dopmyIia TOHKOH JTMH3BI

JlaboparopHas pabota "Onpenenenue
98 (OKYCHOTO pacCTOSIHUS U ONTHYECKOMN
CHJIBI COOMPAFOIIICH JTMH3BI"

[Tonyuenue n300pakeHH ¢ MTOMOIIBIO

%9 coOMparoIel U pacCEUBAIOIIICH JTUH3
VYpoxk-koupepenuus "IIpuniun aeiicTBus

100 ONTUYECKUX MPUOOPOB (MUKPOCKOIIL,
Teneckor, ¢poToanmapar)"

101 I'a3 xak onTuyeckas cucrema.

bnu3opykocTh U JabHO30PKOCTh
Paznoxxenue 6enoro cBeta B CIEKT.

102 Onreitel HeroToHna. Cnoxenue
CIEKTpalIbHBIX 1[BeTOB. [lucnepcus ceera

Ypoxk-nipaktukym "Habmronenue u
103 00BSICHEHHUE OIBITOB MO Pa3I0KEHHUIO
6emnoro cera B ciekTp. [lonyuenue 6enoro

LIBETA [IPU CJIOKEHUHU 1IBETOB"

104 OmneiTel Pezepdopaa u miianerapHas




MoOJieJIb aToMa

105 [Tocrynatel bopa. Moaens atoma bopa.
Hcnyckanue 1 NorjaomeHue cBeTa aTOMOM.

106 KBanTs1. JIuneiiuaTeie CIIEKTPhI
Ypoxk-npaktukym "Habmonenue

107 CIUIOLIHBIX U JMHENYaThIX CIIEKTPOB
U3JIy4yeHUs U UCIycKaHus"

108 PanmnoaktuBHOCTH. Anlb(a-, 6eTa- u
ramma-u3J1y4eHus

109 Ctpoenue aToMHOTO siipa. HykiaonHas
MoOJieJIb ATOMHOTO sJIpa

110 PannoaktuBHbIe npeBpanienus. M3oronsl

111 [Tepuon nmomypacnana
Ypoxk-koudepenuus "/leiicTBue

112 PaZMOAaKTHBHBIX M3JTy4E€HUH Ha )KUBbIC
OpraHu3Mbl. 3alMTa OT PaAHOAKTUBHOIO
n3iyyeHus"

113 SAnepHble peakuu. 3aKOHbI COXPAHEHUS
3apsI0BOr0 U MaCCOBOI'O YHCET

114 OHeprus cBs3M aTOMHBIX sijiep. CBA3b
Macchl ¥ SHEPTUU

115 Pewenue 3agau no reme "SAnepHeie
peaxkuuu. JHeprus cBsizu"

116 Peakuuu cunTe3a u geneHus saep.
Nctounuku sHeprun CosHIa U 3BE3]T
Ypok-koHpepenmus "Anepuas

117 HHEPreTHKa. DKOJOTHUECKUE MPOOIIeMbI
SIEPHOU HEPreTUKn"




[ToaroroBka K KOHTPOJILHOU paboTe MO

118 teMme "Konebanus u BoHbel. CBETOBEIE U
KBAHTOBBIC SIBJICHUA"
KonTponsHas padora o teme "Konebanus

119 1 BoJIHBI. CBETOBBIE I KBAHTOBBIE
siBJIeHHS"

120 Pemenue pacdeTHbIX MO TeMe
"MexaHn4eckoe IBHKeHue"

121 Pemrenne pacyeTHBIX M KAYECTBEHHBIX
3a1a4 o teme ""B3aumoneiicteue ten"
Pemienne pacyeTHBIX U KaYECTBEHHBIX

122 3a/1a4 1o TeMe "3aKOHbI COXpPaHEHUS
SHEPIruM U UMIyibca'

123 JlaboparopHbie pabOTHI IO TEME
"Mexannyeckoe aBrxeHue"

124 JlaGopaTopHble paboThI IO TEME
"B3zaumMonencTBue Tea"

125 JlaGopaTtopusie padoTsl 1o Teme "[IpocTrie
MeXaHU3MbI"

126 Pemienne pacyeTHBIX U KaYECTBEHHBIX
3aj1a4 1o Teme "TernoBsie mporecch”

127 Pemienne pacueTHBIX U KaU€CTBEHHBIX
3amad 1mo reme "BiaxkHOCTB"
Pemienne pac4eTHBIX M KaYECTBEHHBIX

128 3amay o teMe "KIIJ] TermaoBsIx
nBuraresuei”

129 Pemenne pacyeTHBIX M Ka4ECTBEHHBIX

3a7a4 0o TeMe "3aKOHBI IIOCTOSIHHOT'O




TOoKA"

Pemrenne PACUCTHBIX U KAYCCTBCHHBIX

130 1
3aznayd no teme "KIIJI anexrpoycranoBok"

131 JlaGopaTopHbie paboThI 110 TeMe "3aKOHBI 1
IIOCTOSIHHOT'O TOKa"
JlaboparopHbie pabOTHI IO TEME

132 " " 1

CBeTOBbIE SIBIICHUS

133 PaGora ¢ Tekcramu 1o teme "3aKOHBI 1
COXpaHEHHUs B MEeXaHHKe"

134 Pa60Tat'c Tekctamu 110 Teme "Konebanus u 1
BOJIHBI

135 Pa6ora C”TCKCTaMI/I 1o TeMe "CBeTOBBIE 1
SIBIICHUS

136 PaGora ¢ Tekcramu o teme "KBanrosas u 1
anepHas pusuka"

BIIEE KOJIMYECTBO HACOB I1
OBbI1] O CTBO CO O 136 245

I[TPOTPAMME







IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIETO OFPA3OBAHUS

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

11

1.2

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUN OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmMmbl OCHOBHOI'O 061]161"0 06pa3013a1mﬂ

HCIIOJIb30BaTh U3YYCHHBIC ITIOHATUS

pas3iinuaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC (I)I/ISI/I‘IGCKOC SIBJICHHUC

1.3

pacno3HaBaThb  IPOSIBJIEHWE  M3YYEHHBIX  (PU3WYECKUX  SBICHUM B
OKpY’KalolleM MHUpE, B TOM 4Hclie (U3UYECKUE SIBICHHUS B MPHUPOJE, MPH
TOM MEpPEBOJUTH MPAKTUYECKYIO 3a7adyy B YyueOHYyI0, BBIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3UUECKUX SBICHUN

1.4

ONMCHIBATh M3YyUEHHBIE CBOICTBa Tel U (PU3MUECKHE SBJICHUS, UCIIONb3Ys
¢usznyeckue  BEIWYMHBI, TPU  ONUCAHUM MPaBWIBHO  TPAKTOBATh
(¢u3NYECKUN CMBICI UCIIOJIb3YEMBIX BEIMUYMH, X 0003HAUYEHHUS U €IUHUIIBI
¢u3NYeCKUX BEIMYMH, HAXOOUTh (OPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
¢u3nUecKyr0 BEIMYUHY C JPYTMMH BeIMYUMHAMHU, CTPOMTH TIpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEINYMH

1.5

XapaKkTepU30BaTh CBOMCTBAa Tei, (U3WYECKUE SBIEHUS U TIPOIECCHI,
WCTONB3ysl  M3YYEHHBIE 3aKOHbI, TMPU OTOM J1aBaTh  CJIOBECHYIO
(GbOpMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €r0 MAaTEMATUYECKOE BBIPAKEHHE

1.6

O0BICHATH (PU3NYECKHE SABJICHUS, IPOLIECCHl U CBOICTBA TEJl, B TOM YHCIE U
B KOHTEKCTE CUTYallMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTEPA: BBIABIATH
MPUYMNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHHE U3 | — 2 TOTHYecKuX
nraroB ¢ omnopod Ha 1 — 2 W3y4eHHBIX CBOICTBa (DU3MYECKUX SIBICHUH,
bu3nyecKuX 3aKOHa WU 3aKOHOMEPHOCTHU

1.7

pemate pacuéTHele 3amaud B 1 — 2 [elcTBUSA, UCHOJB3YS 3aKOHBI U
dbopMysbl, CBsA3bIBatONMe (U3MYECKHUE BEIMYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUS 3alaud 3allMChIBaTh KPATKOE YCIIOBUE, MOJCTABIATH (hHU3HUECKUE
BEJIMYMHBI B (OPMYNIbI M TPOBOAUTH Pacu€Thl, HAXOJUTh CIPABOYHbIE
JaHHble, HEOOXOJUMBIE ISl peUIeHHs 3ajad, OIEHUBAaTh PEaTMCTUYHOCTh
MOJYYEHHOM (hPU3NYECKON BETUUHUHBI

1.8

pacrno3HaBaTh MpPOOJEMBbl, KOTOpPhIE MOXKHO pEIIUTh MpH MOMOILU
bu3NYECKUX METOOB, B ONMMCAHUHU HCCIEAOBAHUS BBIACIATH MPOBEPSEMOE
MPEIoNIoKeHNne (TUIOTe3y), pa3inyaTh U UHTEPIPETHPOBATH MOTYYECHHBII
pe3ysbTaT, HaXOOUTh OMIMOKH B XOJE OMbITa, JEJaTh BBIBOJLI IO €ro




pe3ynbTaTam

1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

HPOBOIUTH OTBITHI 10 HAOIIOCHUIO (PU3MYCCKUX SBICHUH WIN (PU3HUYCCKUX
CBOMCTB Tel: (HOPMYJIHPOBATH IMPOBEPSICMbIC IPEANOIOKCHUS, COOUPAThH
YCTAHOBKY M3 MPEUIOKEHHOr0 000pYIOBaHHUs, 3alMCHIBATh XOJ OIbITA M
(GhopMyITUPOBATH BHIBOIBI

BBIIIOJIHATh IPSAMBbIE H3MEPEHUS C UCIOJIb30BAaHHUEM aHAJIOTOBBIX MU
IUGPOBBIX MPUOOPOB, 3alUCHIBATh II0Ka3aHUS MNPHOOPOB C YU4ETOM
3aJJaHHOH a0COJIIOTHOM MOTPEUTHOCTH U3MEPEHUI

MPOBOAUTH HCCIIEAOBAHNE 3aBUCUMOCTU OAHOW (PU3UUECKON BEIMYMHBI OT
JpYyroi ¢ MCHOJIb30BAaHUEM MPSIMBIX HM3MEPEHUH, Y4YacTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOrO  HCCIENOBaHUs, CcoOuUpaTh YCTAaHOBKY U
BBIMIOJHATh HM3MEPEHUS, CIeAys MPEeAIoKeHHOMY IUlaHy, (PUKCHPOBATh
pe3yabTaThl TOJYYCHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIMYUH B BUJC
MPEIUIOKEHHBIX TAa0MHIl W TpaduKOB, JelaTh BBIBOABI IO pe3ylbTaTam
M CCJIEIOBAHMUS

OPOBOJIUTH KOCBEHHBbIE H3MEpPEHUs (U3NYECKHX BEIMYUH, CIELys
IPEUIOKEHHOM MHCTPYKUUM: IpPU BBIIOJHEHUH H3MEpEeHHH CcoOupaTh
DKCIIEPUMEHTAJIBHYI0 YCTAHOBKY UM  BBIYMCIISITH 3HAYE€HUE HCKOMOU
BEJINYUHBI

COOJIrO/IaTh MpaBHIa TEXHUKH O€30ITaCHOCTH MPHU paboTe ¢ J1abopaTOpHBIM
o0opynoBaHrEM

yKa3bIBaTh NPUHIMIBI JEHCTBUS TPUOOPOB M TEXHUYECKHX YCTPOMCTB,
XapakTepu3oBaTh MPUHLUIBI  JEHCTBHS  M3y4EHHBIX MNPUOOPOB U
TEXHUYECKHUX YCTPOWCTB C MOMOILBIO UX OMHUCAHUS, UCHONb3Yys 3HAHHS O
CBOWCTBaX (PM3NYECKHUX SIBIEHUN M HEOOXOIUMBbIE (U3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH

OPUBOJNTE  NpUMEpPHl  (HaXoAWTh  HWH(OpMAIMIO O  MpUMepax)
NPAaKTUYECKOI0 HCMOJb30BaHUS (PU3NYECKMX 3HAHUM B MOBCEIHEBHOM
KHU3HHU Ui oOecrieyeHus: 0e30MacHOCTH MpU OOpalleHuu ¢ npubopaMu M
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 37I0POBbs M COOIIOIEHUS] HOPM
HKOJIOTMYECKOTO MOBE/IEHHs B OKpY:Karolleil cpee

OCYIIECTBIISATh OTOOpP HMCTOYHMKOB HHGopManuu B cetd IHTepHeT B
COOTBETCTBUM C 3aJJaHHBIM ITOMCKOBBIM 3aIllpOCOM, Ha OCHOBE MMEIOIIUXCS
3HaHUH W TyTéM CpaBHEHUS PAa3IMYHBIX MCTOYHUKOB  BBIJCIATH
uHPOpPMaLIMIO, KOTOpasi SBISETCS NPOTUBOPEUMBOHMIM MOXKET OBITH
HEJOCTOBEPHOI

UCTIOJIB30BaTh TPU BBHIMIOJIHEHUH YYEOHBIX 33/JaHUH HAYYIHOIIOMYIISIPHYIO
JIUTEpaTypy (PU3MUECKOTO COJCpKAHUS, CIIPABOYHBIC MAaTEPUAIIbI, PECYPChI
cetu MHTepHer, BnaseTh NpUEMaMU  KOHCIEKTHPOBAHUS  TEKCTa,
npeoOpa3oBaHust HH(YOPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

co3laBaTh COOCTBEHHbIE KpaTKHUE NMUChbMEHHBbIE U YCTHBIE COOOUICHHS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(QOpPMAIMH (PU3NYECKOTO COAEPKAHUS, B TOM




qrclie MyOJIMYHO JeNaTh KPaTKUe COOOMICHUS O pe3yIbTaTax MPOEKTOB WU
y4eOHBIX MCCICOBAHUM, MPU ITOM TPAMOTHO HCIIOJIb30BaTh W3YYCHHBIN
MOHATUWHBIN ammapar Kypca (U3UKH, CONPOBOXAATh BBICTYIICHUE
Mpe3eHTaluei

1.19

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

11

1.2

OpY BBIOJHEHUH YYeOHBIX IPOEKTOB U HCCICIOBAHUN PpaCHpEeaessTh
00s3aHHOCTU B TpyYIIIE B COOTBETCTBUM C IIOCTABJIECHHBIMU 3ajavyaMu,
CIEIUTh 3a BBIIOJIHEHUWEM IUIAHA JIEHCTBUM, aJEKBaTHO OLEHUBATH
COOCTBEHHBI  BKJIaJ B  JEATEIBHOCTh  IPYIIbl,  BBICTPAaUBaTh
KOMMYHHMKaTUBHOE B3aMMOJCHCTBHE, yUUTBIBAsI MHEHHE OKPYXKAIOIINX

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTaThbl 0CBOCHU S OCHOBHOM
06pa3OBaTeJII)HOI71 nporpaMmmMmbl OCHOBHOI'O 061]161"0 06pa30BaHI/Iﬂ

HCIIOJB30BaTh MMOHATHA

pas3iinuaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, AECMOHCTPUPYIOIINUX JaHHOC (l)I/ISI/ILIeCKOG SABJICHUC

1.3

pacno3HaBaTh  IPOSIBJIEHWE  M3YyYEHHBIX  (PU3WYECKUX  SBICHUM B
OKpY’KaloIlleM MHpE, B TOM 4YMcie (PU3NYECKUE SIBJICHUSI B MPUPOJE, NPHU
9TOM TEpPEBOJUTh MPAKTUYECKYI0 3a7adyy B Yy4eOHyI0, BBIIEIATh
CYIIECTBEHHBbIE CBOMCTBA (IMPU3HAKN) (PU3HUECKUX SBICHUHN

1.4

ONMCHIBATh M3YyYEHHBIE CBOMCTBA Te€l U (PU3MYECKHUE SIBICHUS, MCIOJIb3Ys
¢usznyeckue  BENWYMHBI, TPU  ONUCAHUM  MpPaBWIBHO  TPAKTOBATh
(¢u3NYECKUN CMBICI HCIIOJIb3YEMBIX BEJIMYMH, O00O3HAUYEHUS MU €IUHUIIBI
¢u3NYECKUX BEIMYMH, HAXOOUTh (OPMYJIbI, CBSA3BIBAIOLINE JAHHYIO
¢u3nUecKyr0 BEIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH

1.5

XapaKkTepU30BaTh CBOMCTBAa Teil, (U3WYECKUE SBICHUS W TIPOIECCHI,
WCTONB3Ysl  M3YYEHHBIE 3aKOHBI, TMpPH HATOM JIaBaTh  CJIOBECHYIO
(GOpMYITHUPOBKY 3aKOHA U 3aMKMCHIBATh €T0 MATEMATHIECKOE BBIPAKEHNE

1.6

OOBSACHATh (U3NYECKUE MPOLIECChl M CBOWCTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallui NpPaKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
MPUYMNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHHE U3 | — 2 TOTHYeCcKuX
niaroB ¢ momompbio 1 — 2 u3yuyeHHBIX CBOMCTBA (PU3MYECKUX SBIICHUH,
bu3nYeCKUX 3aKOHA U 3aKOHOMEPHOCTHU

1.7

peumath pacyéTHble 3a7adyd B 2 — 3 JEWCTBHUA, HUCIOJIB3YS 3aKOHBI M
dbopMynbl, CBs3bIBaIONIME (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHAIN3a
yCIIOBUSL 33/1aydl 3alKChIBaTh KpPaTKOE YCIOBUE, BBISBISATH HEIOCTATOK
JaHHBIX [ peleHus 3aJadd, BBIOMpATh 3aKOHBI U (OPMYJIBL,
HeoOXoauMble il €€ pelleHHs, NPOBOAUTH pACUYEThl M CpPaBHUBATH




MOJIY4YCHHOC 3HAUCHUC (1)I/ISPI‘I€CKOI>’I BCJINYHHBI C U3BCCTHBIMU JaHHBIMH

1.8

1.9

1.10

1.11

1.12

1.13

paciio3HaBaThb HpO6HCMBI, KOTOPBIE MOXHO PpCIINTh IIPU ITOMOIIU
q)HBI/I‘-IeCKI/IX MCTOOOB, HCIOJIB3yd OIMCAHUC HUCCICAOBAHUA, BBIACIIATH
IMPOBEPACMOC IMPCAIOJIOXKCHUC, OLICHUBATbL MPAaBHUIBHOCTH  IMOPAJAKa
IMPOBCACHUA UCCIICA0OBaHNMA, ACJIaTh BBIBOABI

HPOBOIUTH OTBITHI 10 HAOIIOCHUIO (PU3MYCCKUX SBICHUH WIN (PU3HUYCCKUX
CBOMCTB Tell: (hOPMYJIHUPOBATH MPOBEPSEMbIC MPEAMOIOKEHHS, COOUPAThH
YCTAHOBKY W3 MPEIIOKEHHOTO 00OPYJOBaHUs, OMUCHIBATH XOJ OIBITA W
(GhopMyITUPOBATH BHIBOIBI

BBITIOJIHSITh MPSIMbIE U3MEPEHHUSI C UCIIOIHb30BAHUEM aHAJIOTOBBIX MPUOOPOB
U JTaTYNKOB (PU3WYECKUX BEIMYWH, CPABHUBATH PE3YyJIbTAaThl U3MEPEHUN C
yu€TOM 3a/1aHHOI a0COIFOTHOM MOTPEITHOCTH

IPOBOJNTH MCCIIECAOBAaHUE 3aBUCHMOCTH OJHOM (pM3MYECKOH BEIUYMHBI OT
JIpYyrol ¢  UCIOJNB30BaHMEM  TNPSAMBIX  U3MEPEHHUIl:  IUIAHUPOBAThH
Uccie0BaHue, COOMpaTh YCTAHOBKY W BBINOJHATH HM3MEPEHUS, CIEAys
NpeAoKeHHOMY — IUIaHy,  (UKCHpOBaTh  pe3ynbTaTbl  HOJXYYEHHOM
3aBUCHMOCTH B BHJIE TaOIUIl ¥ TpaduKOB, JeNaTh BBIBOJBI 110 PE3yJIbTaTaM
UCCIICTOBAHMS

IPOBO/IUTh KOCBEHHBIE W3MEPEHHS (HU3MYECKUX BEIMYWH: IUIAHHPOBAThH
U3MEpeHusi, coOupaTh  SKCIEPUMEHTAIBHYIO  YCTaHOBKY,  CIeIys
NpPEeI0KEHHON MHCTPYKIUH, U BBIYUCIISATh 3HAUYCHNUE BEIMUUHBI

coOiroaaTh MpaBuja TEXHUKUA O€30MacHOCTH Mpu padoTe ¢ J1abopaTOPHBIM
o0opynoBaHruEeM

1.14

XapaKTepu30BaTh NPUHLMUIBI  JIEHCTBUS  HU3YYEHHBIX MpPUOOpPOB U
TEXHUUYECKHUX YCTPOMCTB C OMOpPOM Ha WX OMMCAHUSA, UCIIONb3Yys 3HAHUS O
cBOMicTBax  (IM3MUECKHMX SIBICHUH U  HEOOXOoAMMBbIE  (PU3NUYECKUE
3aKOHOMEPHOCTH

1.15

pacro3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOWCTBA U HU3MEPUTEIBHBIC
HpI/I60pH Imo cCxeéMaM H CXEMATHUYHBIM PHUCYHKaM, COCTaBJISATh CXCEMBI
SIEKTPUYECKUX  IEeMe ¢  MOCIEAOBAaTEIbHBIM W MapauIeIbHBIM
COETMHEHUEM JJIEMEHTOB, pa3jinyas YCJIOBHbIE O0O3HAYEHHS 3JIEMEHTOB
SIIEKTPUYECKUX LIeTIEH

1.16

OPUBOANUTH  NpUMEpbl  (HAXOAMTh  HMH(OpMaAIMIO O  NpUMepax)
MPAKTUYECKOTO MCIONb30BaHUs (U3NYECKUX 3HAHUW B IOBCEIHEBHOM
KU3HU 11 ofOecriedeHus 0e30MacHOCTH MpU OOpalleHUH ¢ mpudopaMu U
TEXHUYECKUMHU yCTPOWCTBAMH, COXPAaHEHUS 370POBbsSI U COOTIOACHUSI HOPM
9KOJIOTUYECKOTO MOBEICHUS B OKPYKaIOLIeH cpejie

1.17

OCYIIECTBIISATh MOUCK HH(MOpManuUK (UINYECKOTO COAEPKAHUS B CETH
NHTepHeT, Ha OCHOBE UMEIONIMXCA 3HAHUW M MYTEM CpaBHEHUS
JOTIOTHUTEIBHBIX UCTOYHUKOB BBIACNATH UH(OPMALIHIO, KOTOpas SBIISETCS
MIPOTHBOPEYNBOMN MIIH MOXET OBITh HEJIOCTOBEPHOM

1.18

UCIIOJIb30BaTh MPH BBHIOJHEHUH YYEOHBIX 33/JaHUN HAYYHO-TIOMYJISPHYIO




JIUTEpaTypy (PU3MUYECKOTO COACpPKAHUSA, CIIPABOYHBIC MAaTEPUAIIbI, PECYPChHI
cetu HMHurepHer; Biagerb NpuéMaMH KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBCHHBIC IMCHMEHHBIC M KPAaTKHE YCTHBIC COOOIICHUS,
0000mas wWHPOPMAIMIO W3 HECKOJIbKUX HCTOYHUKOB (U3UYECKOTO
COJICpKaHUs, B TOM YHCJIC MyOJIMYHO MPEACTABISATh PE3yJIbTaThl MPOCKTHOM
WK UCCIICIOBATEIBCKOM JAEATEIbHOCTH, IPU STOM I'PAMOTHO HMCIOJIb30BaTh
U3yJYCHHBIH MOHATHHHBIA ammapar Kypca (GHU3UKH, COMPOBOXKIAThH
BBICTYIUICHHE TPE3CHTAIIMEH

1.20

OpU BBHINOJIHEHHH YUYEOHBIX NPOEKTOB U HCCIEJOBAHUN (PU3UUECKUX
IIPOLIECCOB  paclpeiesaTh OO0S3aHHOCTM B TpYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 33Jla4aMHM, CJIECIUTh 32 BBIIOJIHEHUEM IUIaHA ACUCTBHU U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKIAJ B
JESATEIIBHOCTD I'PYIIBI, BHICTPAUBATh KOMMYHHUKAaTUBHOE B3aWMOJEHCTBHE,
IPOSIBIISAS TOTOBHOCTD Pa3peliaTh KOH(IMKTbI

9 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

11

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOI'O 00111ero 00pa3oBaHus

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

1.3

14

1.5

PasiindaTth SABJICHUSA IO OIMMCAHHUIO UX XaPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIINUX JaAHHOC (1)I/I3I/I‘-I€CKO€ SIBJICHUEC

pacrio3HaBaTh  INpOSBICHHE M3Y4YEHHBIX  (puU3MuyecKkuX  sSBIEHUA B
OKpY’KalollleM MHUpe, B TOM 4uciie (U3UYECKue SIBICHUS B MPHUPOJE, MPH
S9TOM TEpeBOAMTH MPAKTUYECKYIO0 3aJady B Yy4eOHYIO, BBLAEIATH
CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3NUECKUX SIBICHUIN

OINKCHIBATh M3y4YCHHbIE CBOMCTBA Tel U (PU3UYECKHE SBJICHUS, MCIIONB3YS
¢u3nueckue  BEIMYUHBI, NPU  ONHCAHUU NPABWIBHO  TPAKTOBATh
¢u3nUecKuil CMBICT HCIIOJIB3YEMbIX BEIHYMH, OOO3HAYEHHUS WU EIUHMIIBI
¢u3NYeCKuX BEIMYMH, HAXOOUTh (OPMYIbI, CBS3BIBAIOLINE JaHHYIO
¢u3NYeCKyl0 BEIUWYMHY C JPYTUMU BEJIWYUHAMH, CTPOUTH TIpaduxu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUYUH

XapaKTepu30BaTh CBOWCTBA Tel, (U3MUYECKUE SBICHUS H TPOIECCHI,
UCIIONIb3Ysl  WM3YYEHHBIE 3aKOHBI, NpPH HITOM JIaBaThb  CJIOBECHYIO
(bopMyITUPOBKY 3aKOHA U 3aIllUCHIBATh €M0 MaTEMaTHUYECKOE BhIpaXKEHUE

1.6

OOBSICHATh (PU3UYECKUE MPOIECChl M CBOICTBa Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalud IPAaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH
NPUYHHHO-CJICICTBEHHBIE CBSA3H, CTPOUTH O0BACHEHHE U3 2 — 3 JOTMUYECKHX




IaroB C TOMOIIBI0 2 — 3 W3YYEHHBIX CBOMCTBAa ()M3UYECKHUX SIBICHUH,
(GU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemath pacu€THble 3amaud (OmUparouIMecs Ha cucteMy u3 2 — 3
YpaBHEHHMIA), MCIIONB3YsI 3aKOHBI U (DOPMYJIbI, CBSI3BIBAIOIINE (PHU3UUECKUE
BEJIMYMHBI: Ha OCHOBE aHaJlM3a YCJIOBMS 3a/ayd 3allHUChIBaThb KpPaTKOE
YCIIOBHE, BBISBJIATH HEAOCTAIOUINE WIM W30BITOYHBIE TaHHBIC, BHIOMPATH
3aKOHBI U (OpPMYJIbl, HEOOXOAUMBIE JJIsl PELICHUs], IPOBOJUTH PACUEThl U
OLIEHUBAThb  PEAIMCTUYHOCTh  IIOJIYYCHHOTO  3HAYeHHUA  (PU3UUECKOU
BEJIMYUHBI

1.8

pacrio3HaBaTh MpPOOJIEMBI, KOTOpPBIE MOXHO pELIMTh MpPHU MOMOIIU
(U3NYECKUX METOJOB, HCIOJb3YSl ONMCAHHE MWCCIEN0BAaHUS, BBIIEIATH
IpoBEpsEMOE  NPEINOJ0KEHNWEe, OLEHMBATh IMPAaBWIBHOCTh  MOpsSAKA
IOPOBEIECHUSI  UCCIIEAOBAaHMs,  J€laTh  BBIBOJBL,  HMHTEPIPETUPOBATH
pe3yibTaThl HAOIIOAEHUH U ONBITOB

1.9

IMPOBOAUTDH OIIBITHI 11O Ha6JIIOl[€HI/IIO (1)I/I3I/I‘-ICCKI/IX SIBIICHUH WIIN (1)I/I3I/I‘-I€CKI/IX
CBOMCTB TeJl: CAMOCTOATEIbHO COOMpATh YCTAHOBKY W3 H30BITOUHOTO
Habopa 00opynOBaHMs, ONUCHIBATH XOJ OIBITAa W €ro pe3ysbTaThl,
(bopMynHpOBaTh BHIBO/IBI

1.10

POBOJUTHh NPU HEOOXOAMMOCTH CEPHI0 NPSMBIX HW3MEPEHUH, ONpeness
CpelHee 3HaueHue u3MepseMol BeaMuuMHbI ((OKYCHOE paccTOsSHuE
coOuparomied JIMH3bI), OOOCHOBBIBATH BBIOOp cIloco0a H3MEpEeHUs
(M3MepHTEIBHOTO PHOOpa)

1.11

IPOBOAMTH  HUCCIIEJJOBAHME 3aBUCUMOCTEH (U3MYECKUX BEIUYHUH C
UCIIOJIb30BaHUEM TMPSAMBIX H3MEpPEHUIl: IJIaHUPOBaTh HCCIEA0BaHUE,
CaMOCTOSITEIbHO ~ COOMpaTh  YCTAHOBKY, (DUKCHUPOBaTh  pe3yIbTaThl
MOJIyYUEHHOM 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BHUAE TaOIUIU
rpaduKoOB, JeNaTh BHIBOJIBI IO PE3YyJIbTaTaM UCCIIEJOBAHUS

1.12

MMPOBOAWUTL KOCBCHHBIC H3MCPCHUA (1)I/ISI/I‘ICCKI/IX BCJIIMYHH: ITIAHUPOBATH
HU3MCEPCHNA, CO6I/IpaTI) OKCIICPUMCHTAJIbHYIO YCTAHOBKY MW BBIIIOJIHATH
HU3MCPCHUA, CICAYyA Hpe)IJ'IO)KeHHOI\/II UHCTPYKIMHU, BBIYUCIIATH 3HAYCHHC
BCJIIMYMHBI U aHAJIM3UPOBATH IMOJIYYCHHBIC PE3YJILTATHI C y‘léTOM SaHaHHOﬁ
MOrpeIIHOCTU I/I3MepeHI/II71

1.13

1.14

coOnroaaTh MpaBujla TEXHUKH 0€30MacHOCTH MpHu paboTe ¢ 1abopaToOpHBIM
0obopyoBaHuEM

pa3inyaTh OCHOBHBIE TMPH3HAKK HM3YYCHHBIX (DU3UYECKUX MOJICIICH:
MaTepuajibHas TOYKa, aOCOJIOTHO TBEPAOE TENO, TOYCYHBIH HCTOYHUK
CBETa, JydY, TOHKas JMH3a, JIaHeTapHas MOJIC)Ib aTOMa, HyKJIOHHAs MOJIEb
aATOMHOTO si/Ipa

1.15

XapakTepu3oBaTh MPUHLUIBI  JEHCTBHS  W3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOil Ha MX ONHCAHUS, UCTONB3Ys 3HAHUS O
CBOWCTBaX  (U3MYECKUX SBJICHUH H  HeoOXomumble  (pusmueckue
3aKOHOMEPHOCTH




1.16

HCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKH H3YyYEHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTETHHBIX MPUOOPOB U TEXHOJIIOTUYECKUX MPOIECCOB MPHU
pelieHnr  y4eOHO-TIPaKTHYECKUX  3a/ay, ONTHUYECKHE CXeMbl s
MOCTPOCHHUS N300paKEHHH B IJIOCKOM 3epKajie U coduparouieit TuH3e

1.17

OPUBOJIUTH  TpUMEpbl  (HaxoauTh  WHGOpMAIMIO O  TpUMEpax)
MPAKTUYECKOTO HCIIONBb30BaHUS (U3MUYECKUX 3HAHUH B TIOBCEIHEBHOM
JKU3HHU I oOecriedeHust 0€30MMacHOCTH MPpU OOpalieHuH ¢ MpuOopamMu H
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 37I0POBbsI M COOIOICHUSI HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYKAIOIIEH cpelie

1.18

OCYILECTBIIAATh TMOMCK HWHGpOpMANMUU (QHU3HUECKOTO COACpPKAHUS B CETH
WNurepuer, camocrosiTenbHO (GOPMYJIUPYs MOMCKOBBIM 3ampoc, HaXOAWUTh
IOYTU OHpEeNeHHs] TOCTOBEPHOCTH IOJIyYeHHONM MH(OpMalUM Ha OCHOBE
UMEIOIIMXCS 3HAHUU U JTOIOJIHUTEIIBHBIX HICTOYHUKOB

1.19

UCTIOJIB30BaTh IMPH BBIOJHEHUH YYEOHBIX 33/JaHUN HAYYHO-TIOMYJISPHYIO
auTeparypy (pU3MUYECKOro COAepKaHMs, CIIPAaBOYHBIE MAaTE€PHAIbI, PECYpCHI
cetu HMHrepHer; Biagerb NpUEMaMM  KOHCIEKTHPOBAHMSI  TEKCTa,
npeoOpa3oBaHus HH(GOPMAIMK U3 OJTHON 3HAKOBON CHCTEMBI B IPYT'YIO

1.20

CO371aBaTh COOCTBEHHBIEC TMHUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha OCHOBE
uH(pOpMAIIMM W3 HECKOJIBKUX HWCTOYHUKOB (PH3UYECKOTO COJCpIKAHUS,
MyOJUYHO TIPEACTABIIATh PE3YIbTAThl MMPOCKTHON WMIIM MCCIIEIOBATEIHCKON
JIEATEIIbHOCTH, ITPX 3TOM I'PaMOTHO HCIIOJb30BaTh U3YYEHHBIN MOHSITUHHBIN
anmapar HW3y4yaeMoro pasziena (QU3UKH U CONPOBOXKIATh BBICTYIIJICHUE
npe3eHTaluen ¢ y4éToM 0COOEHHOCTEHN ayAuTOPUN CBEPCTHUKOB

1.21

MPU  BBITIOJIHEHUH Y4YEOHBIX TMPOEKTOB U HCCIEIOBAaHUN (PU3MUECKHUX
IIPOLIECCOB paclpeAesaTh OO0S3aHHOCTM B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 3aJ[a4aMH, CIEAUTh 32 BHITIOJIHEHUEM IUIaHa JIEHCTBUU U
KOpPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHHBaTh COOCTBEHHBIH BKIAJ B
NEeSTENIbHOCTh TPYIIBI, BBICTPAaUBaTh KOMMYHMKAaTHBHOE B3aUMOJCHCTBHE,
MIPOSIBIISISE TOTOBHOCTH pa3peniaTh KOHPIUKTHI



MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
7 KIIACC

Kon Kon
pa3aesia  3JieMeHTa

®U3UKA U EE POJIb B ITIO3HAHMM OKPYXAIOIIEI'O MHUPA

®uzuka — Hayka o mpupoje. SBneHus npupoasl. Ouznueckue

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

1.1 SIBJICHUSA . MCXaHHMYCCKUC, TCIIIIOBBIC, QJICKTPHUYCCKUC,
MAarauTHBIC, CBETOBLIC, 3BYKOBBIC

dusnueckue BETUYMHBL V3MepeHHe (U3HYECKHX BEINYHH.
1.2 duznueckue puOOpHI. [TorpemuocTs U3MEPEHUM.
MexayHapoiHasi cucTeMa €JMHUIL

EcrecTBeHHOHayuyHBId ~ METOA  TO3HaHMS:  HaOJIIOJCHHE,
IIOCTAHOBKA HAy4YHOT'O BOIIPOCA, BBIIABH)KCHUE T'MIOTES,

! 13 SKCIIEPUMEHT [0  IPOBEPKE  TUIOTE3,  OOBSICHEHHE
Ha0J110/1aeMOT0 SIBJIICHUS
1.4 Onucanne PU3NYECKUX SBICHUN C TTOMOIIBIO MOJIETIeH
[IpakTuyeckue paboTHI:
##HPar###113mMepeHne paccToSHUH.
15 ##HPar###113mepenrie 00bEMa KHUJIKOCTU U TBEPIOTO TeA.

##HPar###Onpenenenue pa3MepoB MajbIX Tel.
###Par##13mepenne TEeMITepaTypbl pu ITOMOIIH
KHUJKOCTHOTO TEPMOMETpPA U JaTUMKa TEMIIEPATYPbI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNHN BEIIIECTBA

###Par#H#CTpoeHre BeliecTBa: aTOMbl W MOJIEKYJBI, UX
2.1 pazMepbl. ONBITHI, JIO0Ka3bIBAIOIIME JUCKPETHOE CTPOCHHE
BEIIIECTBA

#H##Par### ] |pokenne vactuil BemecTtBa. CBSI3b  CKOPOCTH

2.2 JBUKEHMSI YacTHUI] C TeMmIepaTypoil. bpoyHOBckoe nBHXKeHHeE,
b dysus
2 53 B3aumMopneiicTBie YacTHUI] BeIIECTBA: TPUTSIKEHUE U
' OTTaJIKUBaHUE

###Par### ArperaTHble COCTOSTHUSI BEILIECTBA: CTPOEHHE Ta30B,
KUJKOCTEH U TBEPABIX (KPUCTAUIMUECKUX) Tel. B3auMocBsizb

2.4
Memny CBOUCTBaMU BCIICCTB B paSHbIX aI‘peFaTHI:IX COCTOAHUAX
Hn Uux aTOMHO-MOHeKy.HHpHBIM CTpOGHI/IeM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

2.6 [IpakTuyeckue pabOTHI:




JABVOKEHUE 1

###Par###Onenka auamerpa aToMa METOAOM psloB  (c
HCIIOIb30BaHUEM (oTorpaduii).

H#HH#HPar###O0nbITEl IO HAOJIIOJCHHUIO TEIJIOBOTO PACHIUPEHUS
ra3os.

H#HHHPar###O0neITHl MO0 OOHApY)KEHUIO  JICHCTBHS  CHJI
MOJICKYJISIPHOTO TIPUTSDKEHUS

B3AMMOJENCTBUE TEJI

3.1

3.2

Mexanuyeckoe IBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE
JABHKECHUE

#H##Par###Ckopoctb. CpelHssl CKOPOCTh TP HEPABHOMEPHOM
JBYOKEHUH. PacuéT myTu u BpeMeHH JBUKCHUS

3.3

SIBnenue uHepuuu. 3akoH MHepuMU. B3aumonelicTBue Ten Kak
IIPUYMHA U3MEHEHUs CKOPOCTH JIBUKEHUS Tell. Macca kak Mepa
HMHEPTHOCTH Teja

3.4

3.5

#HH#HPar### lnotHocts  BemectBa. CBA3b  IUIOTHOCTH €
KOJIMYECTBOM MOJIEKYJI B eIMHUIIE 00BEMa BellleCTBa

Cuita xak XapaKTCPUCTHKA BSaHMOI[efICTBI/IH TCI

3.6

Cuna ynpyroctu u 3akoH ['yka. MI3aMepenue CUibl ¢ OMOIIBIO
TUHAMOMETpa

3.7

3.8

H#HH#HPar### IBnenue tarorennsa U cwia TsHkectu. Crua TsHKeCcTu
Ha Jpyrux maHerax. Bec Tema. HeBecomocTs

Cuna TPCHUA. TpeHI/Ie CKOJIBKCHUSA U TPECHUC ITOKOA. TpeHHe B
npupoac U TCXHUKC

3.9

###Par#H#CnoxeHre Cuil, HalPaBJIEHHBIX MO OJHOM MPSMOIL.
PaBHO€licTBYIOIIASA CHIT

3.10

3.11

[IpakTuueckue padbOTHI:

OrmpeziesieHne CKOPOCTH PaBHOMEPHOTO JABWKEHHUs (IIapHKa B
YKUJKOCTH, MOJICTH JIEKTPUIECKOTO aBTOMOOUIIS U TaK Jajiee).
Ompenenenne cpeaHedl CKOPOCTH CKOJIBKEHUS Opycka WIH
apuka Mo HaKJIOHHOW IIOCKOCTH. OmnpeneneHne MIOTHOCTH
TBEpAOro Ttena. OMBITH, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh
pacTspkeHus (nedopMaliuu) Npy>KUHBI OT MPHIOKEHHON CHUIIBL.
OnbIThl, JEMOHCTPUPYIOUIUME 3aBUCUMOCTb CHJIBI  TPEHUS
CKOJIBKEHHUSI OT Beca Teja U XapaKTepa CONPUKACAIOIIUXCS
ITOBEPXHOCTEN

dusnueckue SBICHUSA B IMPUPOAE: NPUMEPHI JBWKECHHUS C
Pa3JIMYHBIMU CKOPOCTSIMH B JKMBOM M HEXUBOH IIpUPOJIE,
JEUCTBHE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHuueckue yCTpoucTBa: TUHAMOMETP, MOAIIUITHUKA

JIABJIEHUE TBEPIBIX TEJI, KUJIKOCTEN 1 TA30B

4.1

JaBnenue TBEpmoro Tena. CmocoObl  yMEHBIIEHUS |




YBCIUYCHUA NABJICHUA

4.2

4.3

JlaBnenue rasza. 3aBUCHUMOCTb JaBJ€HUs raza oOT 00BEMa,
TEeMIIepaTyphl

[lepenava naBieHust TBEPABIMU TEIAMU, KUIKOCTIMU U Ta3aMH.
3akoH Ilackana. [TneBMaTHueCcKre MaIllIMHEI

4.4

3aBUCUMOCTD JaBJICHUS KUOAKOCTU oT I‘JIY6I/IHBI.
I'mapocratuueckuit  mapagokc. CooOmarmmuecss  COCy/bI.
I'uapaBnarueckue MEXaHU3MBI

4.5

Atmocdepa 3emmm u armochepHoe pgasineHue. I[IpuumHBI
CYIIECTBOBaHUS  BO3AYIIHOM  00omouku  3emun.  OnbIT
Toppuuennu. 3aBHCHMOCTH  aTMOC(EPHOTO  JNABJICHUS OT
BBICOTHI HaJl YPOBHEM MOPS

4.6

4.7

WN3mepenue  armocdepnoro  gasinenus. llpuboper s
M3MepeHust aTMOC(HEPHOTO JaBJICHUS

JleiicTBHE KHUAKOCTH M Ta3a Ha NOTPYXKEHHOE B HHUX TEJO.
BrrtankuBatonias (apxumMeioBa) cuia. 3aKoH Apxumena

4.8

4.9

4.10

[InaBanue ten. Bo3nyxomnnaBanue

[IpakTuueckue paboOTHI:

HccnenoBanue 3aBHCHMOCTH Beca Tela B BOAEe OT 00bEMa
NOTPYKEHHOW B KUAKOCTh dacTtu Tena. Omnpenenenue
BBITAJIKUBAIOILECH CUJIbI, EUCTBYIOLIEH Ha TEJO, MOTPYXKEHHOE
B JKHUJKOCTb. [IpoBepKa HE3aBUCHMOCTH BBITAIKHUBAOIIEH CUIIBL,
JEHUCTBYIOIEH Ha TEJIO B KUAKOCTH, OT Macchl Tena. OTMbBITHI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTb  BBITAJIKUBAIOIIEH  CHIIBL,
JecTBYIONIEH Ha TeNO B )KUJIKOCTH, OT 00bEMa NOrpyKEHHON B
KUIKOCTb 4YacTM Tella W OT IUIOTHOCTH  KUIKOCTH.
KoHcTpynpoBanue apeoMerpa WM KOHCTPYUPOBAHME JOJKU U
onpeenacHue e€ rpy30no I bEMHOCTH

dusznueckue SBICHUSI B npupoac: BIIUAHUC aTMOC(I)CpHOFO
JIaBIICHUS Ha JKUBOU OpTraHu3M, IIaBaAHUC pBI6

411

Texauveckue yCTpoiicTBa: cooOI1maronuecs COCY/IbI,
YCTPOWCTBO BOJIOINIPOBOJIA, TUIPABINIYECCKUN TIPECC, MAHOMETP,
OGapoMeTp, BBICOTOMED, TTOPIITHEBOM HACOC, apeoMeTP

PABOTA, MOIIIHOCTbB, SHEPT' A

5.1 Mexanunueckas pabota

5.2 Mexannueckass MOIIHOCTD

53 [IpocTble MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IJIOCKOCTb.
' I[paBuiio paBHOBECHS pbluara

5.4 [IpuMeHeHne npaBuiia paBHOBECHUS phIuara K 0JIOKY

55 «30710TO€ TpaBWiIO» MexaHukd. KoadduuueHt mnone3Horo

neicTBus MexaHu3MoOB. lIpocTele MexaHHM3MBI B OBITY H




TEXHUKE
5.6 [ToreHimanbHast SHEPTUM TeJa, MOJHITOTO HaJl 3eMIIEH
5.7 Kunernueckas sneprus
58 [lTonnass MexaHuyeckas »SHeprus. 3aKOH U3MEHEHHUS U
' COXpaHEHUS MEXaHWYECKON IHEPTUU
[IpakTuueckue pabOTHI:
#H##Par###Onpeneneaue  paboThl  CWJIBI  TPEHHSI  TIPH
59 PaBHOMEpPHOM  JIBIDKEHMM  Te€la 10  TOPU3OHTAIBHON
' noBepxHoctu. MccrnenoBanue ycioBHM paBHOBECHUS phluara.
Nsmepenne KIIJ[ nHakioHHOW muiockocTu. M3ydenue 3akoHa
COXpaHEHUS MEXaHWYECKON IHEPTUU
5.10 ®uznueckue sIBJICHUS B IPUPOJIE: PbIYAry B TEJIEe YEJIOBEKa
TexHuueckue YCTPOMCTBA: pbryar, MOJBH>KHBIMN 5
5.11 HEMOJBIKHBIA ~ OJIOKM, HAKJIOHHAs IUIOCKOCTh, IPOCTHIC
MEXaHHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 31eMeHTHI COAEPKAHMS
pasaesia  3JIeMeHTa
TEITJIOBBIE ABJIEHU A
OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KUHETUUECKOU TEOPUH
6.1 cTpoeHusl BemiecTBa. Macca u pasmepbl Mosiekyid. ONbITHI,
' MOATBEPKIAIOIINE OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHOKMHETUYECKON TEOpUHU
6.2 Mopenu TBEPAOTO, >KUIKOTO W Ta3000pa3HOTO COCTOSHHM
' BemecTBa. Kpucramnmaeckue u amopdusie Tena
6.3 OOBbsicHEHHE CBOMCTB ra3oB, JKUAKOCTEH M TBEPABIX TeN Ha
' OCHOBE MOJIOKEHUI MOJIEKYISIPHOKMHETUYECKON TEOPUU
6.4 CmaunBaHuE M KalTWUISIPHBIC SIBJICHUS
0 6.5 TennoBoe paclIMpeHne U CxKaTUE
6.6 Temnepatypa. CBs3b TeMmepaTypbl CO CKOPOCTBIO TEIJIOBOTO
' JIBUKEHHUSI YACTHUIL
6.7 Buytpennsis sHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEU
' SHEPTUHU: TETUTOTIEpeiada U COBEpIIIEHUE PAOOTHI
6.8 Bunel  temnonepenauu: — TEMJIONPOBOAHOCTb,  KOHBEKIIHS,
U3JIy4eHUE
6.9 KonuyecTBo TemnoTsl. Y aenbHas TEMIOEMKOCTD BEILIECTBA
6.10 TennooOMeH M TEIUIOBOE paBHOBECHE. YPaBHEHHUE TEIJIOBOTO
' Oananca




6.11

IInaBmenne wu OTBCPACBAHUC KPUCTATINIMUYCCKHUX  BCUICCTB.
Y,HCJ'IBHaH TCIJIOTA ITJIaBJICHUA

6.12

6.13

[TapooOpa3oBanne u koHjaeHcarus. HWcnapenme. Kunenue.
VY nenbHas TEIU1oTa napooOpa3oBaHMs. 3aBUCHUMOCTD
TEMIIEPATYPHI KUTICHUS OT aTMOC(HEPHOTO JaBICHUS

BaaxnocTts BO3ayXa

6.14

3H€pI‘ W TOILJIMBA. yI[eHLHaSI TCIJIOTA CTOpaHUA

6.15

6.16

[Tpunnumner padotel TemmoBbix nsurareneit KIIJ[ TtermoBoro
nBuratens. TersoBble JBUTATENIM W 3allUTa OKpYKaromei
cpenbl

3aKOH COXpaHEHUS U MpPEeBpalleHUs HSHEPrUU B TEIUIOBBIX
rporieccax

6.17

6.18

[IpakTuyeckne paboOTHI:

#HHHPar###ONBITEL Mo OOHApYKEHHIO  JIEHCTBHA  CHII
MOJIEKYJISIPHOTO NPUTSKECHHUS.

H#H#Par#H###ONbBITHL 10 BBHIPALIUBAHUIO KPHUCTAJUIOB MMOBAPEHHOMN
COJIM WX caxapa.

H#HA##Par#H###0nbITHL 10 HAOMIOACHUIO TEIJIOBOIO PACIIUPEHUS
ra3oB, KUAKOCTEN U TBEPIBIX TEJl.

##Par#H#Onpenenenne  AaBieHUs Bo3Ayxa B OaisioHe
HINpULA.

H#H#Par#H#ONbITHL, 1€MOHCTPUPYIOLUE 3aBUCUMOCTD JTaBJICHUS
BO3/yXa OT ero 00b&Ma 1 HarpeBaHus WIN OXJIAXKICHHS.
H###Par###1IpoBepka runoTe3sl JIMHEHHON 3aBUCUMOCTH JUTHHBI
CTONOMKAa JKUJAKOCTM B TEpPMOMETPUYECKOH TpyOke OT
TEMIIEPATYPHI.

###Par###Habmonenne U3MEHEeHNsI BHYTPEHHEW YHEPruu Tesa
B pe3yJbTaTe Terionepesayi 1 padoThl BHEITHUX CHIL.
###Par### ccnenoBanne  SBJICHWS ~— TEIJIOOOMEHAa  TpH
CMEIIMBAHUM XOJOAHON U TOPSYEH BOJIBI.
H##HPar#H##OnpeneneHue KoJIWYECTBA TEIUIOTHI, MOJIYYEHHOIO
BOJIOM TpU TEIUIOOOMEHE C HarpeTbiM METaUINYeCKUM
LWIMHIPOM.

H##HPar#H#Onpenenenue yaeapHON TENI0EMKOCTH BEIIECTBA.
H##HPar#Ht#ccnenoBanue nporecca HCIapeHus.
###Par#H#0OnpeneneHe OTHOCUTENbHON BIaKHOCTH BO3TyXa.
###Par#H#OnpeneneHne yaeabHOM TEMIOThI IIaBICHUS JIbJA.

dusnyecKkue SBICHUS B IPUPOJIE: TIOBEPXHOCTHOE HATSHKEHUE U
KallWJUISIPHBIE SIBJIEHUS B IPUPOJE, KPUCTAUIBI B IPUPOJE,
uznydenue CoiHIa, 3amMep3aHue BOJOEMOB, MOpPCKHE OpH3BI;
o0pa3oBaHuE pOChl, TyMaHa, UHEsl, CHera.

6.19

Texnuueckue YCTpOMCTBA: KaIuJUISPBL, [IPUMEPBHI
UCIIOJIB30BAaHUsl KPUCTAJLIOB, XKUAKOCTHBIM TEPMOMETD, NaTYUK




TEMIEPATYpbl,  TEPMOC, CHUCTEMA  OTOIUIEHHS  JIOMOB,
TUTPOMETPBI, TCUXPOMETp, NapoBas TypOWHA, JBHUraTelb
BHYTPEHHETO CIrOpaHUsl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnekTpuszanus Ten. [[Ba posia aneKTpU4ecKuX 3apsiioB
B3aumopeiictBue  3apspkeHHbIX  Ten.  3akoH — Kynmona
7.2 (3aBUCHMOCTb CHJIBI B3aUMOJICMCTBUSL 3apSKEHHBIX TN OT
BEJIMUMHBI 3apSJI0B U PACCTOSHUS MEX/TY TE€JIaMH )
OnekTpuueckoe nosie. HanpsxEHHOCTh 3JIEKTPUUYECKOTrO TMOJIS.
7.3 [IpyHuMn  cynmepmo3uuLMM  3JEKTPUYECKMX  Mmoied  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenu 3JIEKTPUUYECKUX 3apsJI0B. DJIeMEHTapHBII
7.4 anekTpuueckuil 3apan. Ctpoenue aroma. I[IpoBogHukM U
JUBJICKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOTo 3apsiaa
76 DNeKTpUUECKUM TOK. Ycenosus CYyILLIECTBOBAHUA
' ANEKTPUUYECKOTO TOKA. MICTOUHHUKY TOCTOSIHHOTO TOKa
77 JIeficTBUSL  DIIEKTPUYECKOTO0 TOKa (TEIJIOBOE, XHMHYECKOE,
' MarHUTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX U razax
7.8 Onekrpuueckas nemnb. Cuia Toka. JNeKTpUYecKoe HalpsKeHne
79 ComnpoTHuBI€HUE MPOBOJHUKA. YIEIBHOE COMNPOTHBICHUE
' BEILIECTBA
7.10 3akoH OMa 1J1s yyacTKa Lenu
7.11 [TocnenoBarenbHOE U MapauIeIbHOE COSTMHEHUE MPOBOIHUKOB
712 PabGota U MOIIHOCTH DMEKTPUUECKOTO Toka. 3akoH JIkoyms —
' Jlenna
713 DNIeKTpUUECKHUE TENMU U MOTPEOUTENH DIIEKTPUUECKONW IHEPTUU
' B OpITy. KOpOoTKO€ 3amMbIKaHue
714 [TocrossuHbie  MarHUTH.  B3anmoaeiicTBHE  MOCTOSIHHBIX
' MarHUTOB
715 MarnuTtHoe nosie. MaruutTHoe noje 3eMJId U €ro 3Ha4yeHue s
' JKU3HU Ha 3emiie
716 OnbiT Opcrena. MarHuTHOE TOJIE  DJIEKTPUYECKOTO TOKA.
' [IpuMeHeHne PJIEKTPOMArHiuTOB B TEXHUKE
[JelicTBe MarHUTHOTO TMOJs Ha TMPOBOJAHHK C TOKOM.
717 DNeKTpoABUTATENIb ~ MOCTOSIHHOTO  Toka.  Mcmonp3oBaHue
' AJIEKTPOJBUIATENIE B TEXHUYECKHX YCTPOMCTBAX M Ha
TpaHCHopTe
718 Onbitet ®apazes. SIBneHue HIEKTPOMATHUTHON WHAYKIIUH.
' [Tpasuio Jlenna
7.19 OnekrporedHepatop. CrnocoObl TOMYYEHHUS  DIICKTPUUYECKOM




SHEPruM. DJICKTPOCTAHIIMM HAa BO300HOBISIEMBIX HCTOYHHKAX
SHEPTUU

7.20

7.21

[TpakTuyeckue paboOTHI:

OnbITel IO HAOJIIOACHUIO HJIEKTPU3ALMHU TeJI UHAYKIUEH U Tpu
COIPUKOCHOBEHUH.

HccenenoBanue AeiMCTBUSA 2JIEKTPUYECKOTO 110JIS HA TPOBOIHUKHU
U IUDJIEKTPUKH.

CO6opka u npoBepka padOThl MEKTPUUECKOM LIEMU OCTOSHHOTO
TOKa.

H3MmepeHue U peryJIMpoOBaHUE CUIIBI TOKA.

W3mepenue u peryiupoBaHue HaPsHKEHUS.

HccnenoBaHue 3aBUCHUMOCTH CHJIbl TOKa, HAYILIErO 4epes
pPE3UCTOP, OT COINPOTUBICHUS PE3UCTOpa U HANPSIKEHUS Ha
pesucrope.

OneIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTH DJIEKTPHUYECKOIO
CONPOTHUBIICHUS MPOBOJAHMKA OT €ro JUIMHBL, IUIOLIAIH
IIONIEPEYHOr0 CEUEHUs U MaTepuaa.

ITpoBepka IIpaBuJIa CIIOKECHMS HaIpPsKEHUN pu
IIOCJIE0BATENbHOM COEIUHEHUH ABYX pe3uctopoB. IIpoBepka
npaBwia JUisi CHJIbl TOKAa MpU MapajuleIbHOM COEAMHEHUU
pesuctopoB. OmpeneneHue pabOThl AIEKTPUUYECKOTO TOKA,
uaymero  yepe3  pesuctop.  OmpeneneHne  MOILIHOCTH
AIIEKTPUYECKOTO  TOKa,  BBIACNAEMON  HAa  PE3UCTOpeE.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, MAYILIErO 4epes
JaMIIOYKy, OT HampsbkeHuss Ha Hel. Onpenenenne KIIJT
Harpesatend. lccnenoBaHMe MAarHUTHOTO — B3aUMOJEHCTBUS
IIOCTOSIHHBIX ~ MarHuToB.  M3ydeHWe  MarHuTHOrO  IOJIs
MOCTOSIHHBIX MAarHUTOB IpPHU UX OOBEAMHEHUU M Pa3/EICHHM.
HccenenoBanue AEMCTBUSA JIEKTPUYECKOIO TOKA HA MarHUTHYIO
cTpenky. OMbIThl, JAEMOHCTPUPYIOLIUME 3aBUCHMOCTb CHJIBI
B3aMMOJICHCTBUS KaTYIIKH C TOKOM W MarHuTa OT CHUJIbI TOKa U
HampaBJIeHUss TOKa B  KaTymke. M3ydeHuwe nelicTBus
MarHMTHOTO I0JI Ha IPOBOJHUK ¢ TOKOM. KoHcTpynpoBanue u
uzyueHue paboTel anexrpoasuratens. Msmepenune KIIJ]
AJIEKTPOJIBUTaTENIbHON YCTaHOBKHM. OIBITHI 110 MCCIEI0BAHUIO
SBJIGHUS  JJIEKTPOMAarHUTHOM  MHIYKIUHU:  UCCIIEJJOBaHHE
M3MEHEHUH 3HaYeHMsI U HaIlPaBJIEHUSI HHAYKIHOHHOTO TOKa

®dwusnyeckue sSBICHUS B MPUPOE: IICKTPUUECKUE SIBICHUS B
atMocdepe, SIEKTPUUECTBO >KUBBIX OPraHM3MOB, MAarHUTHOE
nosie 3emuH, JApeid MONOCOB, POJb MArHUTHOTO TOJS JJIS
KH3HH Ha 3eMIie, MOJIIPHOE CUSHUE

7.22

TexHuuyeckue  yCTpOMCTBA: 3IEKTPOCKOII, aMIIEpMETP,
BOJIBTMETP, peoCcTar, CYETYUK JJIEKTPUYECKOM DHEpIuu,




AIIEKTPOOCBETUTEIHHBIE puooPHI, HarpeBaTeIbHbBIC
ANEKTPONIPUOOPHI (mpumepsr), ANEKTPUICCKHE
NPEOXPaHUTEIH, AIIEKTPOMArHuT, AJIEKTPOABHUTATEIh
MOCTOSTHHOTO TOKAa, TeHEPATOp MOCTOSHHOTO TOKA

9 KIIACC
Kon
Konx snementa IIpoBepsiemble 2JIEMEHTBI COAEPIKAHMS
paszznena
MEXAHUWYECKUE SABJIEHUA

8.1 Mexannyeckoe aBuxkeHue. MarepuanbHas Touka. Cucrema
oTcuéra

8.2 OTHOCUTENBHOCTH MEXaHUYECKOTO TBUKECHUS

8.3 PaBHOMEpHOE NPAMOIMHEHHOE IBHKCHHE
#i##Par###HepaBHOMEpHOE MPSAMOJIMHEHHOE JIBUKEHUE.

8.4 CpenHsisi 1 MTHOBEHHasl CKOpPOCTb Tejla NP HEPAaBHOMEPHOM
JIBUKCHHAH

8.5 YckopeHue. PaBHOYCKOpPEHHOE NPSMOJIMHENHOE JBUKCHHE

8.6 #H##Par###CBoboHOe ageHue. OnbIThl [ amunes
###Par###PaBHOMEepHOE NIBIDKEHUE MO OKpY:KHOCTH. [lepuon u

8.7 gactota oOpameHusi. JluHeliHas W  yrioBas CKOPOCTH.
LleHTpOocTpeMuTENbHOE YCKOPEHHE

8.8 Ilepssiii 3akoH HetoTOHA

8.9 Bropoii 3akon HeroToHa

8 8.10 Tperuii 3akon HeroToHa

8.11 #H##Par###1 [puHuun Cyneprno3uiuy Cuil

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 #H##Par#H##Cuna  TpeHHsA: cuila TPEHHUS CKOJBXKEHUS, CHUIIa
TPEHHUS TTIOKOS, IPYTHE BHJIBI TPEHUS

8.14 #H#Par###Cuna TSHKECTM W 3aKOH BCEMHUPHOTO TATOTEHUSI.
Yckopenne cBOOOTHOTO TaIeHUS

8.15 IBuwxenne mnaHeT Bokpyr Comnma. IlepBas kocMudeckas
ckopocTb. HeBecoMocTh 1 neperpysku

8.16 PaBHOBecue marepuabHON TOUKU. AOCOIIOTHO TBEPIOE TEIO

8.17 ###Par###PaBHOBecHe TBEPAOro TeNa C 3aKPEMIEHHOW OCBHIO
BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn

8.18 Nwmnynee Tena. M3Menenue ummynbca. UIMIynsc cuiibt

8.19 3aKOH COXpaHEeHHUsI UMITYJIbCa

8.20 #HHPar###PeakTUBHOE IBIDKEHUE




8.21

Mexanunueckasi paboTa U MOIIHOCTb

8.22

8.23

Pabora cui TsSKEeCTH, ympyroctd, TpeHus. CBs3b DHEPIHMH U
paboThI

[ToTennuanpHas SHEPrus Tena, MOTHATOTO HaJl MOBEPXHOCTHIO
3eMiin

8.24

8.25

8.26

[ToTenumanpHast YHEPTUS CKATOU MPYKUHBI

#H##Par###Kunernueckas sHeprus. TeopemMa O KHHETHYECKOM
SHEPIrUn

H##H#Par###3akoH cCOXpaHEeHUsI MEXaHUYECKOM dHeprun

8.27

8.28

[IpakTuueckue paboOTHI:

OnpeneneHne CpeaHEH CKOPOCTH CKOJIBKEHUS Opycka WU
JBUKEHMSI IIapuKa IO HAKJIOHHOM IuiockocTH. OmnpereneHue
YCKOpPEHHUSI Tella TpU PABHOYCKOPEHHOM JBIDKEHHH 10
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanne  3aBUCUMOCTH NTYyTH OT  BpEMEHH  IpHU
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 Ha4albHON CKOPOCTH.
[IpoBepka TUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JIBHKEHUU
0e3 HavyalbHOW CKOPOCTH MYTH OTHOCSTCS KaK Psii HEUETHBIX
4yucel, TO  COOTBETCTBYIOILIME  IPOMEXKYTKM  BpEMEHU
OJTMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHUS OT CUJIBI
HOpMajbHOTO naBieHus. OmnpeneneHue ko3puIMEeHTa TpeHus
CKOJIbJKEHUS. Onpenenenue KECTKOCTH HPY>KUHBI.
Omnpenenenue paboOTbl CHUIIBI TPEHUS MPU PaBHOMEPHOM
JBIDKEHUM  Tela MO  TOPU3OHTAIBHOM  MOBEPXHOCTH.
Omnpenenenue paboOThl CHIIBI YIPYTOCTH NPH MOABEME Ipy3a C
HCIOJIb30BAaHUEM HETOBUKHOIO U TIOJIBUKHOTO OJIOKOB

dusznueckue SBJICHUS B npupoac: IIPUIKWBbBI W  OTJIUBBHI,
JABMXKCHUEC TIJIAHET ConneyHoi CHUCTCMBbI, pCAKTHUBHOC NBUXKXCHUC
JKUBBIX OpTaHHU3MOB

8.29

TexHu4eckue yCTpOMCTBA: CIUJIOMETDP, JATYUKH ITOJOKEHUS,
pacCTOSHUS U YCKOPEHHUS, PAKETHI

MEXAHNWYECKUE KOJIEBAHIMA 1 BOJIHbI

9.1

KonebarensHoe JABHIKCHUC. OcHOBHEIC XapaKTCPUCTHUKU
KOoJIeOaHUIA: nepuon, 4acroTa, aMIuiuTya

9.2

MareMaTtnueckuii ¥ TPYXUHHBIA MasTHHKHU. lIpeBpamienue
SHEPTUU NMPU KosieOaTeIbHOM JIBUKEHUU

9.3

3aryxatomue Konebanus. Beinyxennsie konebanus. Pezonanc

9.4

Mexanngeckue BouHBEL CBolicTBAa MEXaHHYECKMX  BOJIH.
[IpononbHbIe U TONEpeyYHbIe BOJHBI. J[JIMHA BOJHBI U CKOPOCTH
e€ pacnpocTpaHeHus. MexaHnyecKue BOJIHBI B TBEPAOM TeEJE,
CeiiCMUYECKHE BOJHBI




9.5

3Byk. ['poMKOCTB 1 BbICOTa 3BYKa. OTpaskeHuE 3ByKa

9.6

9.7

NudpasByk u yapTpa3Byk

[IpakTuyeckue pabOTHI:

Omnpenenenue 4acToThl U NepUoAa KojaebaHuii MaTeMaTHYeCKOTo
MasiTHUKA.

Omnpenenenue 4YacTOThl W Tepuoja KoJieOaHWH MPYKUHHOTO
MasiTHUKa

Hccnenosanue 3aBUCHUMOCTH nepuoaa KoJieOaHui
IIOJIBEILIEHHOTO0 K HUTH Tpy3a OT JUIMHbI HUTH. MccienoBanue
3aBHCUMOCTH TI€PHOAA KOJICOAHUH MPYKHUHHOTO MasTHHUKA OT
Maccel Tpy3a. [IpoBepka HE3aBUCUMOCTH TiepHOAa KoJjeOaHWi
rpy3a, MOJABEIIEHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH
npyxuHbl. I3Mepenne yckopeHusi cCBOOOAHOTO MaieHus

9.8

@u3nyeckue SABJICHUS B MOPUPOJEC: BOCHPHUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHHE, CEMCMHUYECKHUE BOJIHBI, I[yHAMHU,
9X0

9.9

TexHuueckue ycTpoicTBa: 3X0J0T, UCIIOJIb30BaHUE YIIbTPa3BYKa
B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 DNEeKTPOMarHUTHOE  TOJIe.  DJEKTPOMAarHUTHBIE  BOJHEIL.
' CBoiicTBa AIIEKTPOMArHUTHBIX BOJIH

10.2 [Ikana 371€KTPOMarHUTHBIX BOJH

10.3 DneKkTpoMarHuTHas rpupoja ceera. Ckopoctb cBeta. BomHOBBIE
' CBOMCTBA CBETA

10 [IpakTuueckue padbOTHI:
10.4 N3yueHne CBOWMCTB JJIEKTPOMAarHUTHBIX BOJH C IIOMOIIBIO
MOOWIBHOTO TenedoHa

105 @dusnueckue SBIEHUS B TNpHUpPOJE: OHONOTHYECKOEe JEHCTBHE
' BUJIIMOT0, YIBTPa(UOIETOBOTO U PEHTI€HOBCKOTO M3IIy4eHHt

10.6 TexHUUecKne yCTPOWCTBA: MCIIOIB30BaHUE SJICKTPOMArHUTHBIX
' BOJIH JIJIS1 COTOBOM CBA3H

CBETOBBIE ABJIEHU A

111 JIyueBas monens cBera. Mcrounuku cserta

11.2 [IpsimonnHENHOE pacpoCTpaHEHHUE CBETA

11.3 Otpaxenue cBeta. [1Inockoe 3epkano. 3aKOH OTpaKeHUs CBETa

11 114 [Ipenomnenue cBeta. 3akoH mnpenomieHus cBeta. [lomHoe
BHYTpPEHHEE OTpaKEHUE CBETa

11.5 JIunza. Xop jty4yen B IMH3e

11.6 Onrtuueckas cuctema QoTtoarapara, MUKPOCKOTIA M TEJIECKOIIa

117 I'maz  kak  omnrudeckas  cucrema.  baum3opykoctb U

JaJIbHO30PKOCTH




12

Paznoxenune Oenoro cBera B croekTp. Ombitel HpioToHA.

118 CrnosxeHue crieKTpajbHBIX IIBETOB. Jlucnepcus cBeTa
[IpakTuyeckue pabOTHI:
###Par###lccnenoBanue  3aBUCHUMOCTH  YIJla  OTPaKEHHUS
CBETOBOI'O JIy4a OT yIJla NaJeHHUS.
##HPar###113ydeHre xapakTepuCTHK U300paKeHHs MpeaIMeTa B
IJIOCKOM 3epKajie.
#H##Par###ccnenoBanie 3aBUCHUMOCTH  yIJIa  MPEJIOMIICHHS
CBETOBOIO JIy4a OT Yyrja MaJeHUs Ha TpaHUIE «BO3AYX —
11.9 CTEKJIO».
##H#Par###1 lonydenue n300paXeHUH ¢ TIOMOIIBIO COOMpAroIIen
JIUH3BI.
###Par###Onpenenenue GOKYCHOTO PACCTOSHUS M ONTHYECKOU
CWJIBI COOMPAFOIIEH JIMH3HI.
#A##Par###OnbITHL IO Pa3TI0KEHUIO OEIOT0 CBETA B CIIEKTP.
#A##Par###OnbITL 0 BOCHPHUATHIO IIBETa MPEIMETOB MPU HUX
HaOJII0/ICHUU Yepe3 I[BETOBbIE (PUIBTPHI
®dusnueckue sBIeHus B mnpupone: 3atMmenus Conuua u JIyHsl,
11.10 I[BeTa TeJ, ONTHYECKHE SIBJICHHUs B armocdepe (mBeT Heba,
pedpakuus, paayra, MUpax)
11.11 TexHuueckue yCTpoilcTBa: O4YKHM, MepHcKol, ¢oToanmnapar,
' ONTHYECKUE CBETOBOIBI
KBAHTOBBIE SABJIEHUA
121 OneiTel Pe3zepdopna u miaHeTapHas Mojenb aTtoma. Mojenb
' aroma bopa
12.2 Hcnyckanue u  MorjouieHne cBera aTroMoM. KBaHTHI
' JluHeHyaTeie CEKTPhI
12.3 PaguoakTuBHOCTH. Anb(da, OeTa- 1 raMmMa-u3ydeHus
124 Crpoenue atomHoro sapa. HykiaoHHas Moziens aTOMHOTO siapa.
' H30TOMBI
125 PagunoaktuBHble npeBparienus. [lepuoa momypacnaga aTOMHBIX
' saep
126 SAnepHble peaknuH. 3aKOHBl COXPAHEHHs 3apsiOBOrO U
' MAacCOBOTO YHCEI
12.7 DHeprust CBSI3HM aTOMHBIX sifiep. CBs3b MacChl M SHEPTHA
12.8 Peaknuu cunresa u aenenus snaep. Mcrounnku sHeprun ConHua
' 1 3BE3]1
12.9 Snepnas sHepreTuka. JleiicTBHe paJlOaKTUBHBIX M3JIYYEHHU Ha
' JKUBBIE OPTaHU3MBI
[IpakTuyeckue pabOTHI:
12.10 HaGmronenre CrlomHbIX U TUHEHYATHIX CIIEKTPOB U3TyUCHUS.

HccnenoBanme TpeKoB: M3MEPEHHE JHEPIMH  YaCTUILIBITIO




TOPMO3HOMY ITyTH (110 (hoTOoTpadusiM).
W3mepenne painoakTHBHOTO (hoHA

12.11

dusnueckue SIBIICHUS B IIPUPOLE: €CTECTBEHHBIN
panuOaKTUBHBIA (OH, KOCMHUYECKHE JIy4H, pPaTHOAKTUBHOE
U3JIy4CHUE NPUPOAHBIX MUHEPAIIOB, ACHCTBUE PaJMOAKTUBHBIX
M3JIy4CHUH Ha OPraHU3M 4eJIOBEKa

12.12

TexHuueckue ycTpoilcTBa: CIEKTPOCKOIN, WHAMBUIYalbHBbIH
JO3UMETp, KaMepa Bunbscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM pe3yJbTaTaM 0a30BOI0
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0urero oopazoBanusi Ha ocHoBe PI'OC

[Tonnmanue posnu (U3MKU B Hay4YHOH KapTHHE MUpa; cHOPMUPOBAHHOCTH
0a30BBIX TMPEACTABICHUI O 3aKOHOMEPHOM CBS3M M [O3HABAEMOCTHU
SABIIGHUW  TPUPOJBI, O  POJIM  OKCIepuMeHTa B  (Qusuke, O
cuctemooOpasyromie pond (QU3UKA B Pa3BUTHH €CTECTBEHHBIX HayK,
TEXHUKU M TEXHOJIOTMH, 00 3BOJIOLUU (PU3NYECKUX 3HAHUUH M UX pOJIM B
LIEJIOCTHOM €CTECTBEHHOHAy4YHOW KapTHHE MHpPA, O BKJIAAEC POCCUHCKHUX U
3apyOeKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHUE MPOIIECCOB
OKpPY’KaloIllero Mupa, pa3BUTHE TEXHUKU U TEXHOJIOTUN

3HaHMs O BHJAX MarepuH (BEIIECTBO M IOJIE), O JBIKEHUU Kak CrocobOe
CYIIECTBOBAHMS MaTepuu, 00 aTOMHO-MOJICKYISIPHOW TEOPUU CTPOCHUS
BEIECTBA, O (PM3MYECKON CYIIHOCTH SIBIICHUH MPUPOIBI (MEXaHUYECKHX,
TEIJIOBBIX, DJIEKTPOMAarHUTHBIX W KBAaHTOBBIX); YMEHHE Pa3JINyaTh SBIICHUS
M0 OINHCAHUIO UX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMIUX JaHHOE (PU3NYECKOe SIBICHUE; YMEHHE DPaclo3HaBaTh
MPOSIBIICHUE H3YYCHHBIX (DU3MUECKHX SIBICHUNA B OKPYXKAIOIIEM MHUpE,
BBIJIETISIS MX CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHU)

Biianenne ocHOBaMM IMOHATHUHMHOIO anmapara M CHMBOJWYECKOIO S3bIKA
GU3MKM ¥ UCHOJB30BaHUE HUX JJS pelIeHHs Y4eOHBIX 3a/Jay; yMEHHE
XapakTepu3oBaTh CBOWCTBa TeJ, (U3UYECKHE SBICHHMS M IPOLECCHI,
UCTIONB3Ys QyHIaMEHTAJIbHBIE U SMIUPUUYECKHUE 3aKOHbI

YMeHHe ONUCHIBATh HM3yUYCHHBIE CBOMCTBA TNl W (PU3MUYECKHUE SBICHHSI,
UCIIONB3Ys (PU3UYECKUE BETUIHHBI

Brnagenne ocHoBaMH METOJOB HAYYHOTO MO3HAHUS C YU4ETOM COOIIOICHUS
MpaBuJI 0€30MACHOTO TPyAa: HaOMo1eHne GU3NIECKUX SIBICHUM:

YMEHHE CaMOCTOSATEIBHO COOHMpATh ASKCIICPUMEHTAIBHYIO YCTAaHOBKY W3
JTAHHOTO Ha0opa 00OpYAOBaHUS MO WHCTPYKIIUH, OMKUCHIBATH XOJ] OMBITA U
3aMUChIBaTh €0 Pe3yJbTaThl, (POPMYIUPOBATH BHIBOJIBI;

MMPOBCACHUEC IMPAMBIX W KOCBCHHBIX HSMepeHI/Iﬁ (1)I/I3I/I‘-IGCKI/IX BCIIMYHNH:
YMEHHE  IUIAHUPOBAaTh  HM3MEPEHHs,  CAMOCTOATENbHO  COOMpaTh
DKCIIEPUMEHTAJIBHYI0 YCTAaHOBKY IO HHCTPYKIIMH, BBIYHCIATH 3HAYCHHUE
BEJIMYMHBl U AHAJIU3UPOBATH IIOJYYEHHBIE PE3YJIBTATHI C YUETOM 3aJaHHON
[IOTPELIHOCTH Pe3yIbTaTOB U3MEPEHUN;

NIPOBE/ICHUE HECIIOKHBIX AKCIIEPUMEHTATBHBIX WCCIICTOBAHHIA;
CaMOCTOSITENIFHO COOMPATh AKCIEPUMEHTAIBHYIO YCTAaHOBKY W MPOBOJIUTH
UCCIICIOBAaHUE 110 WHCTPYKIWH, TPEACTABIATH MONyYCHHBIC 3aBUCHMOCTH




¢u3nueckux BEIMYMH B BUAEC TaOmMIl W TpaduKOB, YUUTHIBAThH
HOTPEITHOCTH, JIENIaTh BBIBOJIBI IO Pe3yJIbTaTaM MCCIIeIOBAHUS

[TonnMaHMe XapakTEpHBIX CBOWCTB (M3WYECKUX MOJeneil (MaTepualibHas
TOYKa, a0COIIOTHO TBEPAOE TEIO0, MOJEIN CTPOCHUS Ia30B, XKHJIKOCTEH U
TBEPABIX TeJ, IUIAHETapHAasi MOJEIb aToOMa, HYKJIOHHAs MOJENb aTOMHOI'O
Apa) U yMEHUE IPUMEHSATh UX JJIs1 00BsCHEHUS (PU3NYECKHX TPOLIECCOB

VYMeHne 00BACHATh (PU3NUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM YHCIIE U
B KOHTEKCTE CHTyallud NpPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISIBJIATD MMPUYNHHO-CJICICTBCHHLIC CBA3HU n CTPOUTH
OOBSICHEHHE C ONOpOW Ha HM3y4YCHHbIE CBOWCTBA (PU3MUECKUX SIBICHUH,
¢du3nvecKre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEITH

YMenue pemats pacu€THble 3a/1a4u (Ha 6a3e 2 — 3 ypaBHEHMIA), UCIIONIB3YS
3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE (DU3UYECKHE BEITMYMHBI, B YACTHOCTH,
3alMCchIBaTh KPAaTKOE YCJIOBUE 3a/1a4Yd, BBIABJISATH HEJOCTAIOLIUE JaHHbIE,
BBIOMPATh 3aKOHBI W (QOPMYNbI, HEOOXOAWMBIE ISl €€ pelieHus,
UCIIOJIb30BaTh CIPABOYHBIE JaHHBIE, IPOBOAUTH pPacu€Thl U OLEHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HAYCHUS (DU3MUECKON BETUYHHBI; YMEHUE
ONpEeACNATh Pa3MEPHOCTh (U3MUYECKON BENMYUHBI, MOIYYEHHOW MpHU
pellIeHnH 3aa9u

YMeHHe XapakTepu30BaTh MPUHIIMIIBI IEUCTBUS TEXHUYECKUX YCTPOWCTB, B
TOM 4HcJie OBITOBBIX MHPUOOPOB, M TMPOMBIIUIEHHBIX TEXHOJIOTHYECKHX
IPOILIECCOB 0 UX OMHMCAHUIO, UCHOJb3Yys 3HAHUS O CBOMCTBAaX (PM3MUECKUX
SBJICHUN U HEOOXOAUMbIe (PU3UYECKHE 3aKOHOMEPHOCTH

10

YMeHue ucnosiab30BaTh 3HaAHUS O (U3NYECKUX SIBIICHUSX B IOBCEIHEBHOU
JKU3HU i1 oOecrieyeHus O€30MacHOCTH MpU OOpalieHHH € OBITOBBIMU
npubopaMu M TEXHMYECKUMHU YCTPONCTBAMH, COXPAHEHMs 3JI0pOBbS U
COOJIIOJIEHHsI HOPM HKOJIOTMUECKOTO MOBEJEHHS B OKpY)KaoLIEH cpene;
NOHUMaHHE HEOOXOJUMOCTH TPUMEHEHUS JIOCTHXKEHUH (U3UKU U
TEXHOJIOTH sl pallMOHAIBHOTO TPUPOIOIIOIB30BAHUS

11

OnelT  moucka, MpeoOpa3oBaHHUS W TpeACTaBieHus UHGOpMaLUU
¢u3nueckoro - coiepKaHMs € MCIOJb30BaHMEM  HH(POPMAIMOHHO-
KOMMYHHUKAaTUBHBIX TEXHOJIOTUH; YMEHHE OLEHUBAaTh JOCTOBEPHOCTh
NOJy4eHHOW MHQOpMalMM Ha OCHOBE HMEIOLIUXCA 3HAaHUM W
JIOTIONTHUTEIbHBIX MCTOYHMKOB; YMEHHE HCIOJIBb30BaTh IPH BBINOJIHEHUU
y4yeOHbIX 3aJaHUil  HAYYHO-TIONMYJSIPHYIO  JIUTEpaTypy (U3NYECKOro
coJiep’KaHusl, CIpaBOYHbIe MaTepuaibl, pecypchl ceT VHTepHeT; BiaieHue
0a30BbIMH HaBbIKaMU IpeoOpa3oBaHusl MHGOPMAIMK U3 OJHOM 3HAKOBOM
CUCTEMBl B JpYI'yl0; yMEHHE co37aBaTb COOCTBEHHbIE IHUCHMEHHBIE U
YCTHBIE COOOIIEHNSI HA OCHOBE MH(OPMAIK U3 HECKOJIBKUX UCTOYHUKOB




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

K IIpoBepsieMblii 3JIeMeHT COAePKAHUSA
ox

1 MEXAHWYECKUE SABJIEHUA

11 Mexanuueckoe aBuxkenne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTENEHOCTD
' TIBIKECHUS

PaBHOMepHOe U HepaBHOMepHOe aABMkeHue. Cpenusisi ckopoctb. Dopmyna ans
1.2 BelumcieHus cpeaHei ckopoctu: V = S/t

PaBHOMepHoe HpHMOHHHeﬁHOC JABHMOXKXCHUC. 3aBHCUMOCTh KOOpAUHATLI TCJIa OT BpEMCHU
B ClIydac paBHOMCPHOI'O HpHMOHHHCﬁHOFO JBHXKXCHUA:

13 x()=x,+vft

I'paduku 3aBUCUMOCTH OT BpEeMEHM Il TPOEKIUH CKOPOCTH, IPOEKIMH
IIEpEMEIECHUS, IIyTH, KOOPIAUHATHI IIPY PABHOMEPHOM IPSIMOJIMHEWNHOM JIBUKECHUH

3aBUCHUMOCTh KOOPJAMHATBl Tejla OT BpPEMEHM B Clyyae paBHOYCKOPEHHOI'O
HPSIMOJIMHENHOTO ABUKEHUS:

-Sx':f:l = 1'-|;|: *f—-ﬂ'x *

(] B

DopMybl U MPOEKLUUH IIEPEMEILEHNUs, TPOCKIUU CKOPOCTH U IIPOCKIUU YCKOPEHHUS
IIPY PABHOYCKOPEHHOM NPSIMOJIMHEWHOM JIBUKECHUU:

2
14 -Sx(F)=DOx'f+ﬂx'%.
U_\'('f)zuﬂ_\' +a, 1,

a.(f)=canst,

o] o]

2 2_5
Loy Uix “a, 8,

r pa(I)I/IKI/I 3aBUCUMOCTHU OT BPCEMCHHU MJIA MPOCKIUNU YCKOPCHH:A, IMPOCKIUN CKOPOCTH,
NpoeKru ICPEMCHICHUA, KOOPAWHATHI IIPU PABHOYCKOPCHHOM HpHMOHHHCﬁHOM
JBHXXCHHUHN

CBobonHoe manenue. dopmynbl, omMchBaOUMe CBOOOJHOE TNaJE€HHE Tela Mo
15 | BEPTHKAmA (IBU)KEHHUE Tena BHU3 WM BBEPX OTHOCHTEIBHO IMOBEPXHOCTH 3EMIIH).
' I'paduku 3aBUCUMOCTH OT BPEMEHHM JJISl POCKIIMU YCKOPEHUS, IPOSKIIUN CKOPOCTU U

KOOpPAUHATEI ITPpU CBO6OI[HOM MaaACHUU TCJIa IO BEPTUKAIIN

CKOpOCTh PaBHOMEPHOTO JABIKEHHSI TEJIa TI0 OKpY>KHOCTH. HanpaBiieHne CKOpOCTH.
1.6  dopmyna s BBIYUCICHHS CKOPOCTH 4YeEpe3 paauyc OKPYKHOCTH W TIEPUOJ
oOparreHus:




LenTpocTpemurenbHoe yckopeHue. HampaBineHne eHTpOCTPEMUTEIBHOTO YCKOPEHMUSL.
®opmyra 17151 BBIYUCICHHS] YCKOPEHUS:

_u
“WSR
dopmyia, CBSI3bIBAIONIAS IEPHO]] M YACTOTY OOpaIeHHUs:
vl
T

Macca. IInotHocts Bemectsa. Popmyra i BBIYUCICHUS IIIOTHOCTH:

_m

1.7 V
1.8 = Cwuna — BexTopHas puzmueckas BenumunHa. CIOKEHHE CHIT
19  SIBnenue unepuuu. Ilepsslit 3akoH HeloToHa
Bropoii 3akon HeroTona:
110 F=m-a
CoHanpaBlIeHHOCTb BEKTOPa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha TEO
Bzaumopeincteue ten. Tperuit 3akoH HeroToHa:
1.11 F p —F1—>2
TpeHue mokos M TpeHHE CKoOJbXkeHUs. PopMmyrna Uisl BBHIYUCICHHUS MOAYISl CHIIBI
TPEHUSI CKOJIbKECHHUS:
F_=n-N
1.12 p=H
Hedopmarus tena. Yopyrue u Heynpyrue aegopManun. 3aK0H yIpyrou aedopmariu
(3akoH ['yka):
1.13 F=k-Al
1.14  BceMmupHoe TAroTeHue. 3aKOH BCEMUPHOTO TATOTEHHUS:




F-G. my -in:
'L
Cuna Tsoxectd. Y ckopeHue cBOOOIHOTO NaieHusl.
dopmyiia s BBIYUCIECHUS CHIIBI TSKECTH BOJIM3M IoBepXHOCTH 3emiu: F = mg.
JBuxenue mnaner Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs u
Heperpy3Ku

Hmnynbc Tena — BeKTopHas pu3nyeckasi BeIMYMHa.
1.15 p=mi
HNmnynbe cucremsl Ten. U3MeHenne umnynbsca. MMiynbse cuibl

3akoH COXPAaHCHUS UMITYJIbCa JIA SaMKHYTOﬁ CHUCTCMBI TCII:
1.16  p=mmU +imyU, =const

PeakTuBHOE ABM)KCHHUE

Mexannueckas pabota. @opmyia st BEBIYUCICHHS paOOThI CHITHL:

A=Fsoosc
MeXaHI/I‘leCKaﬂ MOIIIHOCTH:
1.17
n=4

t

Kunernueckas u noreHmanbHas sHeprus. @opmya i BEIUUCIEHUS] KHHETHYECKOI
SHEPruu:

J'HUE

By
118 Teopema o knHeTHUECKOU dHeprun. Popmyra i BBIYUCICHUS TOTEHIMAIBHON
' SHEPIUHU Tella, IOJIHATOrO

Haxa 3eMIIEH:

E,= mgh

Mexann4geckas SHEPTUA:

E:Ek'l'Ep

1.19 .
3aKOH COXpaHEHUsI MEXaHNYECKOM 3Heprun. @opMmyiia sl 3aKOHA COXPAHEHUS

MEXaHUYECKOM 3Hepruu B OTCyTCTBUE Uil TpeHus: E = const.
[IpeBparenrie MexaHMUECKON SHEPTUU MTPU HAJTMUNUU CHIIBI TPEHUSI.

ITpocThie MEXaHU3MBI. «30JI0TOE MPABHUII0» MEXAHUKH.
1.20  Psruar. Momenrt cusbl: M - FI.

VYcioBue paBHOBECHS phluara:




M +M +..=0
[ToaBuxHBIN 1 HeTTOABKHBIN O0510KK. KITJ] mpocThIx MEXaHH3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH

1.21

JlaBiienue TBEpIOTO TENA.
®opmyna s BBIYUCIICHMS JABJICHUS TBEPAOIO Tea:
F
pP= ch
JaBnenue ra3a. ATMocgepHoe AaBlICHHE.
FI/IIlpOCTaTI/I‘-IeCKOC AaBJICHUC BHYTPU KUIKOCTHU.
d)opMyJIa AJI1 BBIYHUCJIICHUA OAaBJICHUS BHYTPH KUAKOCTH!

p=pgh+p_,

1.22

1.23

3axoH [lackans. 'mapaBaudeckuii npecc

3akoH Apxumena. @opmyia Uil ONpeAeSICHNs BBITAJKUBAIOLIEH CUIIbI, AEUCTBYIOIIEH
Ha TeJO, NOTPYKEHHOE B AKUJIKOCTh WM ras3:

Fap =PEV

Ycnopue nmaBanus Tena. [1naBanue CYAO0B U BO3AYXOIIIaBAHUC

1.24

1.25

Mexannueckue kosieOaHus. AMIUINTY/AQ, MEpUoJ M 4YacTtoTa Kojebanuii. dopmyna,
CBSI3BIBAIOIIAS YACTOTY U MEPUOJI KOJIeOaHuH:

voL
T

Marematnueckuii ¥ NOpPYXKUHHBIM ~ MasTHUKMA. [IpeBpamienue sHeprum  Ipu
K0JIeOaTEeIbHOM JIBUKEHUU

1.26

3aryxaromue Konebanus. BeinyxxaeHnsie konedanus. Pezonanc

1.27

1.28

Mexanuuieckue BOJHBL [Ipo/1osibHBIC U TTOTIEPEYHbIE BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTH
pacrpoCcTpaHeHHUs BOJTHBI:

h=v-T

3ByK. I'poMKocTh M BbIcOTa 3BykKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha IpaHULE JBYX
cpea. MHdpa3Byk U ynbTpa3ByK

1.29

IIpakxmuueckue pabomoi

N3mepenne cpeaHelt MIIOTHOCTH BENIECTBA; apXUMEIOBON CHUJIIbI; )KECTKOCTU MPYKUHBIL;
K03 pHIIMEeHTa TPEHUS CKOJIbKEHUS; paOOThI CHIIBI TPEHUS, CHIIBI YIIPYTOCTH; CpEaHEN
CKOpOCTH JBIJKEHHSI OpycKa IO HAaKJIOHHOM IIJIOCKOCTH; YCKOpeHHs Opycka mpu
JIBIDKEHUM 10 HAKJIOHHOW  IUIOCKOCTH; 4YacTOTBl M  Iepuoja  KojeOaHuii
MaTeMaTHYECKOro MasiTHUKA; YaCTOTHI U MEpHUoia KojleOaHuil Mpy>KUHHOTO MasTHUKA;




MOMEHTA CHIIbI, JACHCTBYIONIETO Ha pblYar; paOdOThl CHIIBI YIPYTOCTH IMPHU MOABEME
rpy3a ¢ TOMOIIIO HETOABMKHOTO OJI0KA; pabOThI CHIIBI YIIPYTOCTH NIPU TOIbEME TPY3a
C MIOMONIBIO TTOABMIKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIIOBON CHIIBI OT 00bhEMa MOTPYKEHHOW YacTH Tela
U OT IUIOTHOCTH HJKOCTH; HE3aBHCHMMOCTH BBITAIKUBAIONICH CHIIBI OT MacChl TEla;
CUJIbI TPCHHUA CKOJIBKCHHA OT CHJIBI HOPMAJIBHOTO AABJICHUA U OT pOJa IMOBCPXHOCTHU,
CWJIBI YIPYrOCTH, BO3HUKAIONIICH B MPYKWUHE, OT CTEHCHH Ae()OpMAlUU TMPYKUHBL
YCKOpEHUsl OpyCKa OT yria HAaKJIOHA HANPaBIIONISH; meproja (4acTOThl) KOJeOaHMid
HUTAHOI'O MassTHUKA OT AJIMHBI HUTH, IICpHUOIa KoJIe0aHuit MNPY>XUHHOI'O MasATHUKaA OT
Macchl Tpy3a M JKECTKOCTH TMPYKUHBI, HCCICIOBAHUE HE3aBUCUMOCTH TMEpHOIA
KOJICOAHUH HUTSIHOTO MAasTHHKAa OT Macchl rpy3a. [IpoBepka ycCiOBUSI paBHOBECHS
pblyara

Qusuueckue A61eHUs 6 npupooe. MPUMEPHl JBUXKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B
JKUBOW 1 HEKUBOW NPUPOJIE, IEUCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, IPUITUBBI U
OTIUBBI, JBHKEHUE IUIaHET COJIHEYHON CHUCTEMBI, PEAKTHBHOE IBH)KCHHME JKUBBIX

1.30 OpPraHU3MOB, pblUaru B Telle YeJIOBEKAa, BIMSHUE aTMOC(PEpPHOro JABJICHUS Ha >KUBOU
OpraHu3M, IIJJaBaHHWE pbIO, BOCIPHUITHE 3BYKOB JKUBOTHBIMM, 3€MIICTPSACEHHE,
ceificMu4eckue BOJHBI, IIyHAMH, 3XO
Texnuueckue ycmpoucmea: CIAJOMETpP, JAaTYUKH TIOJIOKEHUS, pACCTOSHUS U
YCKOpEHHUs1, AMHAMOMETD, MOJIIIUITHUKH, PAKEThl, pbluar, MOJIBUKHbIN M HEMOIBUKHBIH

1.31 Onoxu, HaKJIOHHAS TUIOCKOCTb, MPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIONINECS COCY/IBI,
YCTPOMCTBO BOAOMPOBOJIA, THPABIMUECKUH ITpecc, MaHOMETp, 6apoMeTp, BICOTOMED,
MOPILIHEBOW HACOC, apeOMETP, IXOJIOT, UCIOIb30BaHUE YIIbTPa3BYyKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIE TOJIO)KEHUSI MOJIEKYJIIPHO-KHHETUYECKOH TEOpUU CTPOCHMS BEIECTBa.

21 Mogenun  TBEPOOTO, IJKUAKOTO W Ta3000pa3HOTO  COCTOSIHMH — BEIIECTBA.
Kpucrammmieckne n amopgHbIe TENIa

99 JIBmxkeHue dacTtull BemiecTBa. CBsi3b CKOPOCTH JIBUKEHHS YacTUI[ C TeMIIEepaTypoil.

' BpoynoBckoe nBuxenue, mudpdy3us

2.3 ~ CmaunBaHUWE W KallWUISIPHBIC SBICHUS

2.4  TemnnoBoe pacuIMpeHHe U CKaTHE

2.5  TemnoBoe paBHOBecHE

26 Buytpennss sneprus. Pabota u Teronepenaya Kak crocoObl H3MEHEHHs BHYTpEHHEH

' SHEPruu

2.7 Bwuapl Teronepeaayn: TEIIONPOBOAHOCTb, KOHBEKIIHS, U3TyUYeHUE
HarpeBanue u oxiaxaenue tei. KonmndecTBo TEIUIoTH. Y enbHas TeIUI0EMKOCTb:

28 o=cm(ty-1)
3aKOH COXpaHEHHUs PHEPTUH B TEIUIOBBIX MpOIeccax. Y paBHEHUE TEIUIOBOrO OajaHca:

2.9 Ql +Qg g

2.10 Hcnapenue u xKoHAeHcanus. VI3MeHeHHe BHYTPEHHEH SHEPIHU B MPOLIECCE UCTIAPCHUS




U KoHeHcaru. Kunenue sxuakocTy. Y qenbHas TeruioTa mapooopasosanus: L = Q/m

2.11  BnaxHOCTh BO3ayXa
[InaBnenne m xpucrasmszanus. M3MeHeHne BHYTpEHHEH SHEpruu Npu IUIABICHUU H
KpUCTa/IU3alUK. Y 1ebHas TeIJI0Ta IIaBIECHU:
2.12 0)
- m
513 BHyTpeHHsAs sHeprusi cropaHus TOIIMBA. Y JelbHas TEIUIOTa CrOpaHMs TOILUIMBA: ( =
' Q/m
2.14  Tlpuniunsl pabotsl TemioBbix apurareneid. KIIJ[ TermmoBoro npurarens
Ipakxmuueckue pabomul
W3mepenne ynenpbHOH TEINIOEMKOCTH METAUIMYECKOTO LWIMHAPA; KOJIMYECTBA
TEIUIOTHI, TOJYYEHHOTO BOJON KOMHATHOW TeMIepaTrypbl (UKCHPOBAHHOW MacChl, B
515  KOTOPYIO OmymieH HArpeTblil IMIUHIP; KOJMYECTBA TEIUIOTHI, OTAAHHOTO HArPEThIM
' LWIMHAPOM, T10CJIE€ OITyCKaHUS €ro B BOAY KOMHATHOM TeMIepaTypbl; OTHOCUTEIIbHON
BJIQKHOCTH BO3JlyXa; YAEJIbHOW TEIUIOTHI IUIaBieHUs Jibaa. MccnenoBanue uaMeHeHUs
TEeMIepaTypbl BOJAbl MpPHU Pa3IUYHBIX YCIOBMSX; SIBIEHUS TEIIOOOMEHa IIpH
CMEILIMBaHUU XOJIOAHOM U ropsyeil Bo/ibl; MpoLecca UCIapeHUs
Qusuueckue A61eHUs 6 NPUpoOe. TTOBEPXHOCTHOE HATSHKCHUE U KAMJUISIPHBIC SIBICHUS
2.16 B mpupoae, KpucTtaulbl B mpupoje, u3inydeHue CoiHIa, 3amep3aHue BOJOEMOB,
MoOpckue Opu3bl; 00pa3oBaHKUE POCHI, TYMaHa, UHEs!, CHera
Texnuueckue ycmpoticmea.: KalWUISPbl, TPUMEPHl HWCIOJB30BAHUS KPHUCTAIUIOB,
2.17  >KUAKOCTHBI TEPMOMETp, NAaTYMK TEMIEpPaTypbl, TEPMOC, CUCTEMa OTOIUICHHS JIOMOB,
THTPOMETPHI, TICUXPOMETP, TapoBasi TypOUHA, TBUTATENIb BHYTPEHHETO CTOPAHHS
3 DJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1  Dnextpuszanus Ten. J[Ba Buaa 3JIEKTPUUECKUX 3apsi/IOB
3.2  BzammoneiicTBHe 3apsoKeHHBIX Tell. 3akoH Kymona
3.3 3aKoH COXpaHEHUs IEKTPUUYECKOTo 3apsaa
3.4 Onektpuueckoe  mnoine.  Hanpsok€HHocTh  anekTpuueckoro  nousid.  [IpuaHimun
' CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurtenn snekrtpuueckux 3apsaoB. JleHCTBHE  3JEKTPUYECKOro  MOJdsS  Ha
' aNeKTpuyeckue 3apsiabl. [I[poBOTHUKY U TUDIEKTPUKU
[TocTossHHBIN ANEKTpUYECKUU TOK. JlelcTBHS aiekTpuueckoro Ttoka. Cuia Toka.
3.6  Hampsokenue.
I=qg/t,U=A/q
37 DJIEKTPUIECKOE COMPOTUBIICHUE. Y ACTHHOE dIIEKTPUIECKOE COMPOTHUBIICHHE:
' R =pl/S
3.8 3akon Oma ms ydactka snektpuaeckou nenu: | = U/R
[TocnenoBarenbHOE COEAUHEHNE IPOBOAHHUKOB:
3.9

1, =1, U=U,+U,. R=R,+R,




Hapanneanoe COCAUHCHHUC ITPOBOJHUKOB PABHOI'O COIIPOTUBJICHUA:

U=Ug:I=1+I;R=2.
= = >

F

CMelaHHbIe COCAUHCHU IMPOBOAHUKOB

3.10  PaGota u MomHOCTH ekTpuueckoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenna:
3.11 0=1I 2 pos
312 OnbiT Dpcrena. MarHuTHOE 1MoJie MPSIMOTO MPOBOJHHMKA ¢ TOKOM. JIMHUM MarHUTHOM
' UHIYKIHN
3.13  MarauTtHoe noJje MOCTOSHHOTO MarHuTa. B3auMoielicTBHuE MOCTOSITHHBIX MarHUTOB
3.14  ]JleiicTBHe MarHUTHOTO TIOJIA HA IPOBOJHUK C TOKOM
3.15  Omsrrel @apanes. SABneHue MeKTpoMaruinTHON HHAYKIuu. [Ipasuio Jlenma
Ilpaxmuueckue pabomul
H3mepeHne 3JIeKTPUUECKOTO COMPOTUBIICHHS PE3UCTOPA; MOIIHOCTU AJIEKTPUUYECKOTO
TOKa; pabOTHI DNIEKTPUUECKOT0 TOKA.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JaMIIO4Ka), OT HAIPsDKEHUS Ha KOHLAX IMPOBOJAHMKA; 3aBUCUMOCTU COIIPOTUBIICHUS OT
' JUIMHBl ~ NIPOBOJHMKA, IUIOMIAJM €ro IIONEPEeYHOTr0 CEYEHMs U YAEIbHOTO
COIPOTUBIICHUS.
[IpoBepka mpaBuna [UIsl AJIEKTPUUYECKOTO HAMPSDKEHUS NPU  MOCIEI0BATEIbHOM
COCIMHEHUU [POBOJHUKOB; TMpaBujia Ui CHJIBl D3JEKTPUYECKOr0 TOKa IpU
napanjielbHOM CO€MHEHUH NPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOYKA)
Qusuueckue A6leHus 6 npupode: BIEKTPUUYECKUE SBJIEHHUS B aTMmocdepe,
3.17  JEKTPHUYECTBO KMBBIX OPraHU3MOB, MAarHWTHOE IOJIe 3eMIIH, JAPEH( MOIFOCOB, PO
MarHUTHOTO TOJIS 7S )KU3HU Ha 3eMJie, TOJISIPHOE CUSHUE
Texnuueckue ycmpoiicmea: >IEKTPOCKOI, aMIIEPMETP, BOJBTMETP, pPeocTaT, CUETUMK
318 JNEKTPUYECKON  JHEPruu, DJIEKTPOOCBETUTENIbHbIE TNPUOOPHI, HarpeBaTelbHbIE
' AIEKTPONPUOOPHl  (IPUMEPBI), DIEKTPUUECKHE TPEIOXPAHUTENN, JJICKTPOMArHHUT,
3JIEKTPOABUTATENb IOCTOSHHOTO TOKA, TeHEPATOP MOCTOSIHHOTO TOKA
3.19  DnekrpomarHuTHbIC BONHEIL. [lIKkana 3eKTpOMarHuTHRIX BOJH
3.20  Jlyuesas mojueib cBeta. [IpsiMOIMHEIHOE pacipoCTpaHEHHE CBETa
3.21  3akoH oTpaxeHus cpera. [Imockoe 3epkano
3.22  TlpenomieHue cBeTa. 3aKOH MPEIOMIICHHSI CBETa
3.23  ucnepcus cBeTa
394 JInnza. Xox nyueit B inH3e. POKYCHOE paccTOsiHUE JIMH3BL. OnTHUYECKas CUJIa JIMH3BL:
' D=1/F
3.25 I'nma3 kak ontuyeckas cucrema. OnTuueckue mpruodopsI
3.96 Ilpakxmuueckue pabomul

HH#Par###113Meperre onTHYECKON CUITbl COOMpAIOIIe JIMH3bI; (OKYCHOTO PACCTOSTHHS




coOuparomield TUH3BI (0 CBOWCTBY pPaBEHCTBA Pa3MEpPOB MpeaMeTa U U300paKeHWs,
KOTJIa IIPEIMET PACIIONIOKEH B TBOMHOM (DoKyce), moKa3aTels MPEIOMIICHHS CTEKIIA.
###Par### ccnenoBanue  CBOMCTBA HM300paKEHUs, IOJIYYEHHOTO C  ITOMOIIBIO
coOuparonield JIMH3bI, U3MEHEHUs (DOKYCHOTO pacCTOSHUS ABYX CIIOKEHHBIX JIMH3;
3aBUCUMOCTH yTJjla TPEIIOMJIICHHS CBETOBOTO Jiydya OT YIJla TaJeHHUs Ha TpaHHIIC
«BO3JIyX — CTEKIIO»

Duszuveckue A61eHUS 8 npupode: 3armeHus CoJiHIIA U HYHBI, OBETa TCJ, OIITHYCCKUC

3.27
sBJICHHS B aTMocdepe (1BeT HeOa, pedpakiys, paayra, MUPax)
3.28  Texuuueckue ycmpoticmea.: 09KH, IEPUCKOT, (poToaIapar, ONTHIECKUE CBETOBOIBI
4 KBAHTOBGIE SABJIEHUA
4.1  PaamoakTWBHOCTH. Anb(a-, 6eTa-, raMma-u3nydenus. Peakuuu anbda-u Oera-pacmana
4.2 Onbitel Pezepdopna mo paccesuuto anbda-vactuil. [LnanerapHas Moiesnb aToma
4.3  CocraB aToMHOrO sigpa. M30TOIBI
4.4  Tlepuon momypacnazia aTOMHBIX P
45  SlnepHble peakuuu. 3aKOHbI COXPaHEHUS 3apsJ0BOI0 U MAaCCOBOI'O YHCET
Quszuueckue s61eHUsE 8 Npupooe: SCTECTBCHHBIH PaJUOaKTUBHBIA (OH, KOCMHUYECKUE
4.6  nydd, paJHOAaKTUBHOE W3IyYCHHWE MPUPOJIHBIX MUHEPAIOB, JACHCTBHE PAJHOAKTHBHBIX
M3JIy4CHUM Ha OPraHU3M 4eJIOBEKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIN, WHAWBUAYAILHBIA JIO3UMETP, Kamepa

BI/IHBCOHa, AACPHAA SHEPTCTUKA



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

» ®usuka, 7 knacc/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTBIO «IPODA»; AkmonepHoe o0mmectBo «M31aTenbcTBO
«IIpocBemenue»

» ®usuka, 8 knacc/ [lepeimkun A.B., O611eCcTBO ¢ OTpaHUYEHHOU
O0TBETCTBEHHOCTHIO «JIPODAY; Akiinonepnoe obiecTBo «M3aaTenbeTBO
«IIpocsemienue»

» Gusuka, 9 knacc/ [epoimkun A.B., I'yrHuk E.M., O611ecTBo ¢ orpaHuyeHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbcTBO

«IIpocBemenue»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

[Toypounoe nnanupoBanue k Y MK Ilepoimknna

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
HOC

POIII
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