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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero o0Opa3oBaHMs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yrayOon€HHOM YpOBHE OCHOBHOM 00pa30BaTeIbHOM MPOTPAMMBI, MPEACTAaBICHHBIX
B ®I'OC 000, a Takxe ¢ yuéToMm (eaepaibHOi paboueit mporpaMMbl BOCITUTAHUS
u Konuenuuu npenojaBanus yueoHoro npeamera «Duszmkay.

CopnepkaHue mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBICTBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOCHHMIO (DM3MYECKUX 3HAHWN, W Ha (OPMHPOBAHWE ECTECTBEHHO-HAYYHOU
rPaMOTHOCTH oOydJaromuxcs. B mporpamme mo  (u3uke  yIUTBIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM 00y4eHHUs, a TaKKe
MEKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB HA YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
W3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOAUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIOUTUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MIPEAMETOB, TOCKOJbKY (U3UUYECKHe 3aKOHBI JIeKaT B OCHOBE IIPOIIECCOB U
SABJICHUM, W3y4yaeMbIX XUMHEH, Ouoyiorued, actpoHomMuend u (GU3NIECKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYH) KapTUHY MHUpA,
MPEeNIOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METOja
MO3HAHUS, TO €CTh CII0C00Aa MOTYYEHUs JOCTOBEPHBIX 3HAHUI O MUPE.

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

N3yyenne ¢u3ukn Ha YIIyOJIEHHOM YpOBHE TMPEIOJIaracT yBEpPEeHHOE
BJIQJICHUE CIEAYIOIUMHA KOMIIETEHTHOCTSIMH, XapaKTepU3yrIUMH
€CTEeCTBEHHOHAYYHYIO TPAaMOTHOCT:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

WHTEPIPETUPOBATh JAaHHBIE M HCIOJIB30BaTh HAYYHBIC JOKA3aTEIHCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[lenn wusyueHuss (PuU3MKK HA YpPOBHE OCHOBHOrO 0O0OIIero oOpa3oBaHUS
onpenesniensl B KoHuenmuu mnpenojaBaHus ydeOHoOro mnpeamera «dDusnka» B
oOpa3oBarenbHBIX oOpraHuzamusx Poccuiickoit deneparuu, peaau3yroNux



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

[enu n3ydyenust pu3uKu Ha yriryOJEHHOM ypOBHE:

pa3BUTHE HMHTEpEca U CTPEMJICHMsI OOYYAIOIIMXCS K HAyYHOMY H3YYECHHIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYadbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

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

(opMHUpOBaHKE HAYYHOI'O MHPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dopMupoBaHHEe YMEHHUU MPUMEHITh (PU3MUECKHEe 3HAHUA W Hay4dHbIC
JI0Ka3aTeNbCTBA I OOBACHEHUSI OKPY KAIOIINX SBJICHMUIA;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOM  JEATENIbHOCTU, CBA3aHHOW C (PU3MKOHN, TMOJArOTOBKAa K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

(GopMUpOBaHHE TOTOBHOCTM K JaJbHEHIIEMY H3y4yeHUI0 (U3MKH Ha
yIrIyONEHHOM YpOBHE B paMKaxX COOTBETCTBYIOIIMX mpoduie oOyueHus Ha
YPOBHE CpPEeAHEro 00111ero 00pa3oBaHuUs.

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

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

MpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBSCHITH (PM3UYECKUE SIBJICHUS Ha
OCHOBE M3yUeHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJOB PEIICHUS PAaCUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3/1aHUsl W UCHOJB30BaHUS (PUBMUYECKUX MOJENEH, BKIIOYas TBOPYECKUE H
PAKTUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE HCCIEAOBATEIBCKUX YMEHHI: HaOMIONaTh SBJICHHUS W H3MEPSThH
busznyeckre BEIUMYUHBI, BBIBUTATh TUIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHbIC
CHoCcOObI UX MPOBEPKH, IUIAHUPOBATH U MPOBOJAUTH OMNBITHI, SKCIIEPUMEHTAIbHbIE
UCCIIEIOBaHMsI, aHATM3UPOBATh MOJyYEHHbIE JaHHBIE U J1€7aTh BHIBOJIbI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMUECKOro COAep KaHMUs,
BKJItOUasi HHPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSAX (DU3UKH, HHTEPIIpEeTalus 1
KPUTHYECKOE OLIEHWBaHNE MH(POpMAIUH;

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



Ha wsyuenue ¢usuku (yrimyOn€HHBIA YpOBEHb) Ha YpPOBHE OCHOBHOTO
obmiero o6pazoBanus orBomutcs 340 gacoB: B 7 kmacce — 102 gaca (3 4gaca B
Henenmo), B 8 kinacce — 102 gaca (3 yaca B Hemeno), B 9 kitacce — 136 ygacos (4
gaca B HEJICIIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

®dusuka — Hayka 0 npupoje. SIBieHus npupoisl (3JIEMEHTHI COJEpKaHus,
BKJIFOUAIOLIUE MEXIpEeAMETHbIE CBs3H). Puznueckue SBICHUA: MEXaHUUYECKUE,
TEIJIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl (Gu3NYecKUX BETUYHH.
Uzmepenne Qusuuecknx BeanuuH. OTanoHbl. Dusmueckue mnpudopsl. llena
nenenus. [lorpemnocts n3mepenuil. IlpaBuna Oe3onacHoro Tpyna npu padbore ¢
71a0opaTopHbIM 00OpyrOoBaHUEM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢usuka u japyrue ecTeCTBEHHbIE HAyKdM H3Yy4aloT MPUPOLY.
EcTecTBeHHO-HAyUHBI METOJ TO3HAHUS: HAOJIOJCHUE, MOCTAHOBKA HAyYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0ObICHEHUE
HabmogaeMoro saByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Hemoncmpauuu.

MexaHn4deckue, TEIUIOBBIE, DJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIC SIBJICHUSL.

®dusnueckre NpuOOpsl U MPOLEAypa MNPSAMBIX HU3MEPEHUN aHAJIOTOBBIM U
U(POBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue UEHbI IeJIEHUs MIKaJIbl U3MEPUTEILHOTO TpUbdopa.

N3mepenue pacCTosIHUN.

N3mepenue momaan 1 o0béMa. MeTo 1 majeTku.

N3mepeHne BpeMeHN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX Ted. MeTon psaoB.

IIpoBeneHne wHccienoBaHUS IO IMPOBEPKE TUIOTE3bl: JAJIBHOCTH IIOJIETA
HIapuKa, TYLIEHHOrO0 TOPU30HTAIILHO, TeM O0JIbliIEe, YeM O0JIbIlIe BBICOTA ITyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

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

JIBrkeHne uactul BemecTBa. CBA3b CKOPOCTH JBW)KEHHMS YacTHI] C
temriepatypoii. bpoyHoBckoe aBmxkenue. [duddysus. BzaumopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

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



arperaTHpIX COCTOSTHUSIX M UX aTOMHO-MOJEKYJSpHBIM cTpoeHueM. OcobeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Hab6nronenue sBieHnid, 0OBSICHIIONINXCS MPUTSHKCHUEM WM OTTaJIKUBAHUEM
YaCTHIL BEIIECTBA.

Jlabopamopnsie padomul u onvimel.

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

OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.

Pa3nen 3. JIBuskeHne 1 B3aUMOJAEHCTBHE TeJl.

Mexannueckoe paswxenue. Ilyte u  nepememenue. PaBHOMepHOe u
HepaBHOMepHOe JBrkeHHe. CBOOOJHOE MaJieHuEe Kak MpUMEpP HEPaBHOMEPHOTO
nBrkeHUs Teil. CkopocTb. CpenHss CKOPOCTh NMPHU HEPABHOMEPHOM JIBMIKECHHH.
Pacuér myTu U BpeMeHU ABUKCHUS.

['paduxky 3aBUCMMOCTE BENMYMH, OMNMCHIBAIOUIMX JBHKeHHE. OOmmue
HNOHATHA 00 OTHOCUTEJIBHOCTH JBHXKEeHUs. CIOXKEHHE CKOpOocTel I Ted,
JBIOKYIIUXCS MMApaIebHO.

SlBnenne unHepuMM. 3aKOH HMHEPUUHM. B3aMMoaenCTBHE TEN KaKk NPUYMHA
W3MEHEHHsSI CKOPOCTH JIBWKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Teja B
MOCTynaTeabHOM JBWXEeHUU. IlnotHocTh BemecTBa. CBS3b IIOTHOCTH €
KOJMYECTBOM MOJIEKYJ B eAuHuIle 00béma BemectBa. CMecH M CIUIABBI
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

Cumita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3mMepenne cuiibl ¢ MOMOIIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHHS M CHJIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsl.
TpeHue CKONBXKEHHsS W TPEHHUE IIOKOs, BSI3KOE TpeHue. TpeHue B Npupoae u
TEXHUKE.

Hemoncmpauuu.

Hab6nrogenne MexaHMuecKoro JIBHKEHUS Tea.

M3mepeHne CKOpOCTH NMPSAMOJIMHENHOTO JBUKEHMS.

HaOGmroienue siBfieHust HHEPIUH.

HabGnronenue n3MeHeHust CKOpOCTH MPU B3aUMOJICUCTBUU TEll.

CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSIMOM.

Jlabopamopuvie pabomul u onvimol.



OnpeneneHue CKOPOCTH PAaBHOMEPHOIO JBUXKEHUS (IIapUKa B KUIKOCTH,
MOJIEIN AJIEKTPUIECKOTO aBTOMOOMJIS M TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIONIME 3aBHCHUMOCTh pacTshKeHHUs (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 naBneHus. CnocoObl yMEHbBIIEHUS U YBEJIMUEHUS JABICHUS.
JaBnenne rasza. 3aBUCMMOCTb JaBJICHHMsS ra3za OT O00bEMa U TEMIIEPATYPHI.
[lepenaya naBiieHHUs] TBEPIBIMU TEJIAMH, KUIKOCTSIMHU U razaMu. 3akoH Ilackans.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JAaBJICHUSI  KUAKOCTA  OT  IJIYOMHBI  TOTPY>KEHHS.
['uppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'uapaBiandeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CTpOoiCTBO BOAOIIPOBOAA.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
Bo3aAymHOM o0onouku 3emud. OnbiT Toppuuennu. M3mepeHue atmocdepHOro
JaBJICHHS. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHns aTMOC(hEepHOTO TaBJICHHUS.

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

Hemoncmpauuu.

3aBUCUMOCTH AAaBJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaua naBiaeHUS KUJIKOCTBIO U TA30M.

Coobmiaroiuyecst CoCybl.

['mppaBnuyeckuii mpecc.

[IposiBienne nercTBrs aTMOChHEpPHOTO JABJICHHUS.

Cudon.

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

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.

VYcnoBue miaBaHus TEJ: IUIABaHUE WA MOTPYKEHUE TEJl B 3aBUCHUMOCTH OT
COOTHOILIEHHSI TUIOTHOCTEN TeJla U KUJKOCTH.

Jlabopamopuvie pabomul u onvimol.



HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJAE OT 00bEMa MOTPYKEHHOU B
JKUJIKOCTh YaCTH TeJa.

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

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIbI, JEHCTBYIOIIEH Ha TEJO B
KUJIKOCTH, OT MACCHI TeJa.

OnbIThI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUIKOCTh YacTH
T€JIa U OT INIOTHOCTU KUIKOCTH.

KoHcTpynpoBaHnue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJKU U ONPEICIICHHUE
€€ rpy30I0AbEMHOCTH.

Paspnen 5. PaGora 1 MOIIHOCTB. DHeprus.

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

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TOJHUCHACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MomeHT cuibl. PaBHoBecue peruara. [Ipasumo
MOMeHTOB. [IpuMmeHeHHe TmpaBwia paBHOBECUS pbluara K OJOKY. «30510TO€
npaBuio» mexanuku. KIIJ] mpocteix MmexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexannueckas sHeprus. KuHeTmueckas ¢ NOTEHIMAIbHAS DHEPTHS.
[IpeBpalieHre OTHOTO BHIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALLCHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

W3yuyenue npaBuia peiuara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HEMOJBUKHOTO OJIOKA.

Omnpenenenue pabOThl CUIIBI YIIPYTOCTU NP MOIBEME TPY30B MPU MOMOIIU
MOJABUXKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KUIACC

Pa3znen 6. TensioBble siBJeHHUS.

OCHOBHBIEC TIOJOXEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OmNbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUUYECKOW TEOPHH.



Mogenu TBEPIOro, >KHIKOTO M Ta3000pa3HOrO COCTOSHUN BEIIECTBaA.
Kpucrannnueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJOTHH. TEeXHOIOTMH TOJNyYeHHUs HCKYCCTBEHHBIX anma3oB. OObsCHEHHE
CBOMCTB I'a30B, )KMJIKOCTEH U TBEPABIX TEJI Ha OCHOBE IOJOKEHUH MOJEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HATSIKEHHE, CMAaYMBaHUE, KaWJLISPHBIC
ABJICHHs. TEIJIOBOE pacUIMpEHHE M C)KaTue. 3aBUCUMOCTb JABJICHHS ras3a oOT
00BEMa, TeMIepaTypsbl.

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

BuyTtpennsis sHeprus. CnocoObl H3MEHEHMsI BHYTPEHHEH OSHEpIUU:
TeIuIonepeaaya 17§ COBEpLICHUE paboTHI. Bunsl TEIIONEPEAAYHN
TEILUIONIPOBOHOCTh, KOHBEKIUSA, U3ydeHUEe. Buapl Terionepenauu B MpUposae U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonunuectBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH 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  HapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIIEpPATypbl  KUIIEHUS  OT
atMoc(epHoro nasineHus. HacplllleHHBI M HEHachIIIEHHBIH map. BiakHOCTbH
BO3/yXa.

OHEprust TOIUINBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

[Tpuniunel pabotsl TerioBeix aBurateneit. KIIJ TerioBoro nBurarens.
TeruioBple ABUTaTEId M 3alIMTA OKPYXKAIOWIEH cpenbl. TennoBble IOTEpU B
TEILIOCETSX.

3aKOH COXpAaHEHMUS U NPEBPALICHUS DHEPIMU B MEXAHWYECKUX WU TEIJIOBBIX
IIPOIIECCaX.

Jemoncmpayuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmronenue nuddysuu.

HaGnrogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyuMBaHHUS M
KaNWUISIPHBIX SIBIICHUU.

Habiro1eHue TenaoBoro paciimpeHust Ted.

M3meHeHne naaBiieHUs ra3a NpU HM3MEHEHMM OOBEMa M HArpeBaHUU WIH
OXJIQXKJECHUU.

[IpaBuiia u3MepeHUs TEMITEPATYPBI.

Bunbl Tenonepenaym.

OxJaxkieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHrH pabOThl BHEITHUMH CHUJIAMH.

CpaBHEHUE TEIUTOEMKOCTEN PA3JIUYHBIX BEILIECTB.



Habnronenue kumneHusl.

HaOnronenne nocTostHCTBA TeMIEpaTyphl IPU TUIaBICHUU.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnpITHl IO BBIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOW COJIA MJIU caxapa.

N3mepenue TteMmepatypbl IpPU MOMOIIUA KUIKOCTHOTO TEPMOMETpa H
JaTYuKa TEMIIEPATYPBL.

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

OmnpeneneHue JaBlIeHUS BO3IyXa B OAJTOHE HITPUILA.

HccnenoBanrie 3aBUCUMOCTH JaBJIEHUA BO3Jyxa OT €ro o0béMa u
TEeMIEPATYpPHI.

[IpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MEeHEHUs BHYTPEHHEW SHEpruM Tejla B  pe3yjbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOJHOW H
ropstue BOJIBL.

OmnpeneneHue KOJWYeCTBa TEIJIOTHI, MOJTYYEHHOTO BOJOW MPU TEIIOOOMEHE
C HArpeThIM METAJUIMUECKUM LIHJIUHAPOM.

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

Onpenenenue yaelnbHON TETIOEMKOCTH BEILIECTBA.

Hccnenosanue npolecca UCIApEHUs.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JbJA.

Pazgen 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpu3auus Tel. J[Ba poaa 3ieKTpUyecKux 3apsiaoB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3aKoH Kynona.

Onekrpudeckoe mnoiie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosist. IIpuHomn
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue artoma. I[IpoBOAHMKH, HOHUAJIEKTPUKA ¢ MOJTYNPOBOJHUKHU. 3aKOH
COXPaHEHMS JIEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
M CTOYHMKHM TMOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOrOo TOKa (TEeIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B METAJNIAX, KUJKOCTAX U ra3ax.

OnekTpuueckas 1enb. Cuna Toka. DIEKTPUUECKOe HaNpsiKEeHne. AMIIEpMETP
U BOJIBTMETP B IIEMU MOCTOSTHHOTO ToKa. CONpOTUBIIEHUE NMPOBOIHUKA. Y IeJIbHOE



CONPOTHUBJIEHUE BellecTBa. 3akoH Oma i ydactka uend. IlocimenoBatenbHoe u
napajuieIbHOE COeIMHEHHE NTPOBOAHUKOB. DJIC B 11enu MOCTOSIHHOrO TOKAa. 3aKOH
Oma s monuoit uenu. [IpaBuma Kupxroga. Pacd€r mpocThIX 3JEKTpHUECKUX
nerneii. Heamaennsie 3j1eMEHTEL.

Pabota ¥ MOIIHOCTH DJEKTpUYECKOrO TOKa. 3akoH Jlxoynsa-JleHua.
DneKkTpudecKrue Henu U MOTPEeOUTENN dIEKTPUIECKO s3Heprun B ObiTy. KopoTkoe
3aMBIKAHHE.

[locTossHHBIE ~ MarHuThl.  B3auMoaeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYEHUE JIJIS )KU3HU Ha 3eMIle.
OmeiT Opcrena. MarHutHoe Tone 3JIEKTpUdeckoro Ttoka. OnbeiT  Awmrepa.
[IpumeHeHne SIEKTPOMArHUTOB B TEXHUKE. JIEMCTBME MAarHUTHOTO TMOJIA Ha
OpOBOJHUK ¢ TokoM. Cuyma Ammepa UM omnpefesneHue €€ HalpaBICHUS.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOHWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl MOJTYYEHUS ANEKTPUYECKOU DHEPTHH.
DONEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHMKAX SHEPIHHU. DKOJOTHYECKHE
po6JieMbl 3HEpPreTUKU. TOIIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOMIIH.

Jlemoncmpayuu.

DJeKTpU3aLUs TEJL.

JIBa pona 3JIEKTPUYECKHX 3apsI0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.

YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DnekTpocTaThyecKasi MHIYKIMS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.

MopenupoBaHue CHIOBBIX JIMHUM DJJIEKTPUYECKOTO IO C IMOMOUIBIO
OyMa)KHBIX CYJITAHOB.

[TpOoBOJHUKH U TUDIICKTPUKH.

M cTOUYHMKHN TOCTOSIHHOTO TOKA.

JlelicTBUS DIEKTPUYECKOTO TOKA.

DJIEKTPUUECKHUI TOK B KUJKOCTH.

["a30BbIi1 pa3psin.

M3mepeHne Cuilbl TOKa aMIIEPMETPOM.

W3mepenne dIeKTpUIeCKOTO HAIIPSKEHUS BOJIBTMETPOM.

PeocraTt 1 Mara3ud COpOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHHUs MIOJII0OCOB MarHuTa.

MonenupoBaH1E€ MarHUTHBIX MOJIEM MOCTOSSHHBIX MarHUTOB.

OmneIT Dpcrena.

MarsuTtHoOe 1osie Toka. DJIEeKTPOMArHmT.



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 1 UCTIBITaHUE NEKTPUUECKOM 1IETH MOCTOSTHHOTO TOKaA.

HccnenoBanre 3aBUCUMOCTH CHIIbI TOKA, MPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaIpsDKEHUS Ha PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

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

OnpeneneHue yeapHOr0 CONMPOTUBICHUS IPOBOJHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUH TpU  MOCIEI0BAaTEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia Mg CHUJIbl TOKAa NPU MApaUICIIbHOM COEOUHECHHUH
PE3UCTOPOB.

Onpenenenue 3/1C 1 BHYTPEHHETO CONPOTUBIICHHUS UICTOYHHKA TOKA.

[Iposepka npasuin Kupxroda.

[IpoBepka BeinoaHeHUs 3aKkoHa OMa /1 IOJIHOM LENH.

N3yyeHue BOJIbTAMIIEPHBIX XapaKTEPUCTUK HEIIMHEUHBIX JIEMEHTOB (JIAMIIBI
HAKaJIMBAHMS WX MTOJIYIIPOBOJHUKOBOIO TMO/A).

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIAEMON HA PE3UCTOPE.

Omnpenenenue KII/[ nHarpeBarerns.

HccnenoBaHre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.

W3y4yeHne MarHuTHOTO MOJISl MOCTOSTHHBIX MarHUTOB MPHU UX OOBEIUHEHUU U
pazJieleHuN.

HccnenoBanne NeMCTBUS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

OneITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJEHCTBUS KaTYIIKH C
TOKOM W MarHuTa OT CHJIbl M HamlpaBJ€HUS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBUSI) CEp/IEYHUKA B KaTYIIKE.

N3yyenue neiicTBUS MArHUTHOTO MOJISl HA TPOBOAHUK C TOKOM.

KonctpynpoBanue u nuzyuenue paboThl JJIEKTPOIBUTATEIS.

N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OneITBl 1O HCCIEAOBAHMIO  SBJICHHUS JJIEKTPOMArHUTHOM HMHIYKLHH:
UCCJIeI0BaHNE U3MEHEHUM 3HAUCHUS U HaIllPaBJICHUs] MHAYKIIMOHHOIO TOKA.



9 KIIACC

Pa3znea 8. Mexannueckue siBJICHHUS.

Mexanudeckoe ABWxkeHue. MarepuanbHas Touka. CHocoObl ONMHMCAHMS
MEXaHUYECKOTO JIBIDKEHUS: TaOIMYHbIHN, rpaduueckuit, ananmuTuaeckuii. Cucrema
orcuéra. OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBHIKEHHUS.

BekTopHbI€ BEIMUMHBI, ONEPALMK C BEKTOPAMHU, IPOEKIMU BEeKTOpa. Pannyc-
BEKTOpP MATEpPUAIIBHOM TOYKH, NEPEMENICHUE Ha IUIOCKOCTH. PaBHOMepHOe
NpSIMOJIMHEWHOE JIBMKeHWEe. HepaBHOMEpHOE NPSMOJIMHENWHOE JIBHXKEHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJia PU HEPABHOMEPHOM JIBUKEHUU.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JBHKEHHUE. Y CKOPEHHE
cB0OOIHOTO MageHus. OnbIThl [anues.

['paduueckas mHTEpHIpETallvd YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MYTH U
MEPEMENICHUS ISl TPSIMOJIMHEUHOTO JBUKEHUS.

JIBrkeHue Tena, OpOIEHHOTO MO/l YTIIOM K TOPU30HTY.

JIBHkEeHHE 10 OKPYKHOCTHU. JIMHEHHAasE CKOPOCTh, YII0Basi CKOPOCTh, IEPUOT
¥ 4acToTa O0pallieHus Npyu paBHOMEPHOM JABUKEHUU IO OKPYKHOCTH. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cunbl. PaBHOAEHCTBYIOIAs CUa.

[lepBoiii 3ak0H HeroTona. Bropoii 3akoH Herotona. Tpetuit 3akon HeroTona.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cusna TpeHuUs: cujia TPEHUS CKOJIbXKEHUS, CHIIa
TpPEHUS TIOKOsI, Ipyrue Buibl Tpenus. Koadduiment tpenus.

JIBM>KEHHME TN MO OKPYKHOCTH IO IEVUCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnum m nmoapéMHas cuna Kpbuia. COBpEMEHHBIE JIETATENBHBIE
anmnapartbl, CyJa Ha TOJBOJHBIX KpBbUIbSIX, AHTHKPHUIO HA CKOPOCTHBIX
aBTOMOOWJIAX. J[BHMyKEHHE TT0e3/1a Ha MarHUTHOM TIOTyIITKE.

Cuna TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHUs. J[BMYKEHME TEn BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwcie TiaHer Bokpyr Comuna). Ilepmas
KOCMHMYECKaAsi CKOPOCThb. HEBECOMOCTB M EPETPY3KHU.

PaBHOBecue matepuanbHOM TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIIEHHON OChIO BpaileHusi. MomeHT cuiibl. LleHTp TsikecTn.

Nmnynec Tema. W3menenune wumnynbca. KMmmoynse cuibl.  Yopyroe u
HEYIPyroe B3aUMOJECHCTBUE. 3aKOHbI HM3MEHEHUS W COXPAHEHHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYTrOCTH,
TpeHusi. CBsA3b dHEPruM U paboThl. [loTeHIIManbHas YHEPTUS Tela, MOTHATOTO HaJl
MOBEPXHOCTHIO 3eMIM. [loTeHIIManbHast SJHEprus CxKATOW NPy UHbl. KuneTnueckas
sHeprus. TeopemMa O KMHETHYECKOW SHEPruu. 3aKOH HW3MEHEHHMS M COXPAHEHUS
MEXaHUYECKON SHEPTHUU.



Hemoncmpauyuu.

Habnronenne MexaHM4ecKOro ABMKEHUS Tejda OTHOCHUTEIBHO Pa3HbIX TN
OTCYETA.

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

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JABUKEHHUSI.

HaGmronenue nBM>XeHHs Tella o0 OKPY>KHOCTH.

HabGnronenne MexaHWYeCKUX SIBIICHUM, MPOUCXOJSIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO
KaOuHeTa (PU3MKH.

HaOnronenue paBHOBecHs Tell, CBOOOTHOTO MaJeHUs, KOJeOaHUsI MasiTHUKA B
WHEPLUUAIBHBIX CUCTEMAX KaK IMOJTBEPKICHUE MPUHIIUIIA OTHOCUTEIBHOCTH.

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

HabGnronenue paBeHCcTBa CUII IPU B3aMMOJICHCTBUH TET.

M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIryabca Mpy B3aUMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHne UMITyJIbCca MpU a0COJIFOTHO HEYIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre nMIyJIbca IPH YIIPYTOM B3aMMOJICVCTBUH.

HabGnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHue SHEpTUH Npu CBOOOIHOM Ma/ICHUU.

CoxpaHeHure PHEepruu Npu ABUKEHHUH Tella MOJ AEHCTBUEM MPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

KoHcTpynpoBanue TpakTa Uisi pa3roHa W JaJIbHEMILEro pPaBHOMEPHOTO
JIBIDKCHUS [IApUKA WIN TEJICKKH.

OnpenencHue cpeaHeld CKOPOCTH CKOJNBKCHUS OpycKa WM JIBHOKCHUS
[IapyKa Mo HaKJIOHHOW ITIOCKOCTH.

OnpeneneHue YCKOpPEHHUs Tella TpH PaBHOYCKOPEHHOM JBH)KEHHUU TIO
HAKJIOHHOU TUTOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBI)KCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIU MPU PABHOYCKOPEHHOM JBMKEHUHU 0€3 HauaIbHOU
CKOPOCTHU ITyTH OTHOCSITCSL KaK PsiJi HEYETHBIX YKCEJI, TO BpEMEHA OJMHAKOBBI.

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOIO MO YIJIOM K TOPU30HTY.

HccnenoBanrie 3aBUCUMOCTH  CUJIBI  TPEHHSI CKOJBXEHUS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanre 3aBUCUMOCTH CHJIb YIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
CTeTnieHU epopMaIiiy MPY>KUHBI.

Omnpenenenne pabOTHl CHIIBI TPEHUS MPU PaBHOMEPHOM JBIKEHUU Teja TI0
TOPU30HTATBHON TOBEPXHOCTH.

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

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TIEPHUO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawlue KoJieOaHus.
Boinyxiennblie konedanus. Pesonanc.

MaremaTnyeckuii U TPYKUHHBIM MasTHUKHU. [IpeBpamienue sHeprum npu
K0J1e0aTeTbHOM JBUKCHUH.

Mexannueckue BoJIHBL. [IpoponbHble W momnepedHble BoyHBL. (CBOKCTBa
MEXaHUYECKUX BOJIH: MHTEpepeHius u qudpakius. JJmHa BOJTHB U CKOPOCTh €€
pacripocTpaHeHus. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJTHBI.

3ByK. Pacnipoctpanenue u oTpakeHue 3ByKa. [ pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. MH}pa3sByk u ynbTpasByk. HMcnosb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Jlemoncmpayuu.

HaOnronenne konebGaHuii Ted TOA JACHCTBUEM CHJIBI TSXKECTHU M CHUJIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmroienre BeIHYXICHHBIX KOJIGOaHWH U pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

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

HaOmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopuvie pabomul u onvimol.

OrnpeneneHue 4acTOThl U MEPUOJIa KoJieOaHU MaTEMaTUUECKOTO MasiTHUKA.

OmnpeneneHue 4acTOThl U MEPUOAA KOJIeOaHUH NPYKUHHOTO MasiTHUKA.

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

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

[IpoBepka HE3aBUCUMOCTH TEpHOJa KOJeOaHUN TIpy3a, MOABEHICHHOTO K
JIEHTE, OT MaccChl Tpy3a.

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

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.



Paznen 10. D1eKTPOMATrHUTHOE MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHole  BoiHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHMTHBIX BOJIH IS COTOBOM cBsi3U. Pammonokanus. Kocmuueckas
CBA3b.

OnexkTpoMarHuTHas npupoga ceera. CKoOpocTh cBeTa. BOJHOBBIE CBOICTBA
cBeTa: MHTephepeHLrs U AUPPaKIIHsL.

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNutepdepenius u qudpakiuys cBeTa.

Jlabopamopuvie pabomul u onvimaol.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMIBHOIO
TenedoHa.

[TpoBeneHne onpITOB MO HAOIIOAEHUIO UHTEP(EPEHIIMU U AUPPAKIIMU CBETA.

Pa3zgea 11. CBeroBble siBJICHHS.

JlyueBass MoJzenb CBE€Ta W TEeOMETpUYecKas onTuka. VCTOUHHMKHM CBeTa.
[IpsmonuHeliHOEe pacnpocTpaHeHue cBera. 3atMeHus ComHna wu o JIyHBL
Otpaxxenune cBera. Ilnockoe 3epkano. 3aKkoH oTpakeHus cBeTa. llocTpoenue
n300pakeHuit, COOPMUPOBAHHBIX 3€PKAJIOM.

[Ipenomiienue cBeta. 3akOH npesoMiieHus cBeta. [lomHoe oTpaxeHue ceera.
Hcrnonb30BaHuE MOJTHOTO OTPAXKEHUSI B ONTUYECKUX CBETOBOAX, ONTOBOJOKOHHAS
CBS3b.

JIunza, xom mnyuern B nuH3e. Popmyna TOHKOWM JuH3BL. [locTpoeHue
n300pakeHnii, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doToanmapata, MHUKpPOCKONAa M Teneckona. [7ma3, Kak ONTHYECKas CcucTeMma.
bim30opyKkocTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CHEKTpaJbHBIX UBETOB. JlMcniepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300paxxeHU# B IIOCKOM 3€pKajie.

[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Jiy4er B paCCEUBAIOIIEH JIMH3E.

[Toryuenue n300pakxeHuii ¢ TOMOIIBIO JINH3.

[Tpuniun gevicTBus dhoToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.

Monenb riasa.



Pa3noxenue 6eoro cBera B CIEKTP.

[Tomryuenue 6enoro cBeTa mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCUMOCTH YIVIA OTPaXEHUST CBETOBOrO Jiyda OT YyIJia
MaJICHUS.

W3yyeHnue CBOMCTB N300paKEHUSI B INIOCKOM 3€pKalie.

HccnenoBanre 3aBUCMMOCTH yTiia MPEJIOMIIEHUS OT yTila MaJeHus CBETOBOIO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonyuenue n300paxeHuit ¢ TOMOLIBI0 COOMPAIOIICH JTNH3BI.

Omnpenenenue (QOKYCHOIO pPACCTOSHUS M ONTHYECKOW CHIIBI cOOUparouiei
JIMH3BL.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneITHl 1O BOCHPHUATHIO IIBETa NPEIMETOB IMPU HUX HAOIIOACHUM 4Yepes
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OmneiTel Pe3epdpopna m mianerapHas Mozenb atoma. Mojaens atoma bopa.
Hcnyckanue u normonieHne ceeta aroMoM. KBaHTel. JInHevaTeie CIIEKTPHI.

PanuoaktuBHOCTE. Ajba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxaens atomHoro snpa. M3otombl. PannoakTuBHBIE
npespanieHus. [lepuon monypacnana atoMHbIX saep. JencTBue pagrnoaKkTUBHBIX
U3JTy4eHHUI Ha )KUBBIE OPraHU3MBbI. 3alUTa OT PAAMOAKTUBHOTO U3ITyUYEHHUS.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsi3M aTOMHBIX sAnaep. CBs3bp Macchl W AHEpPruM. Peakiuu cuHTE3a U
nenenus spaep. Mcrounuku sHeprum CosiHIa W 3BE3N. SaepHasi sHEpreTuka.
DKOJIOTMYECKHE MPOOJIEMbI SAEPHONM SHEPTETUKH.

Hemoncmpauuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.

CrekTpsl pa3IM4yHbIX a30B.

CnekTp Boaopoa.

Hab6nronenue tpekoB B kamMepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Peructpanus nznydeHus NpUupOAHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

HabGnrogenue CruionHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanrie TPEKOB: U3MEPEHUE SHEPIHMH YACTUIIBI [0 TOPMO3HOMY MYTH
(o dhoTtorpadusam).

H3mepenne paanoakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.



[ToBTOpHUTENHEHO-00001AIOMINI MOTYIb TIPEIHA3HAYEH JIsl CUCTEMAaTU3alun
u  0000mEeHWS TPEIMETHOTO  COACPKAHWSA W OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pu3mku yriayOiaEHHOTO ypoBHS, a
TaK>Ke ISl IOJIFOTOBKM K OCHOBHOMY TOCYapCTBEHHOMY 3K3aMEHY 10 (hU3UKE.

B nmpomecce wu3ydeHuss JaHHOTO MOIYJSI PEANU3YIOTCS M TOJIy4aroT
JajpHeWIlee pa3BUTHE Y4eOHbIE JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
OpPEIMETHBIX M METalNpeJIMETHBIX pe3yJbTaToB o00y4yeHus, (opMUPOBaHKE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTU: OOBSICHEHUE U ONKMCAHUE SIBICHUN HAa OCHOBE
npuMeHeHus: GU3NYECKUX 3HAHWM, MCCIeA0BaTEeNbCKUE NEUCTBUS (BBIIBUKEHUE
TUIO0TE3, MOCTAHOBKA II€JIM W IUIAHUPOBAHUE MCCIICOBAHUS, aHAIIU3 JAHHBIX U
MOJIyYEHHUE BBIBOJIOB).

[IpenmoutuTenbHOl  QOpPMON  OCBOCHHST MOIYJNA SIBISETCS TMPAKTUKYM,
porpaMmma KOTOpOTO BKJIFOYAET:

peuieHue 3a1ad, OTHOCSIIMXCA K PasIMYHBIM pasfellaM M TeMaM Kypca
(U3HUKHY, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbIX Pa3/IeIioB;

BBITIOJTHEHUE JIA0OPATOPHBIX padOT U OMBITOB (BKJIOYAst PaOOTHI U OMBITHI U3
NEepeYyHel K pasjenaMm Kypca) B YCIOBUSAX CaMOCTOSITENBHOTO IUIAHMPOBAHUSA
IPOBEJCHUS UCCIIE0BaHMs, BbIOOpa 1 000CHOBAaHUSI METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKU;

BBINIOJIHEHHE MPOOJIEMHBIX 3aIaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3a7aHUsl IO €CTEeCTBEHHO-HAyYHOM TIpaMOTHOCTH), B TOM YHCIIE€ 33aJaHUA 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 (DU3UKU YIIIyOJIEHHOTO YPOBHS,
BKJIFOYAIOLIEH 3aaHus Pa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaTsl BBIOIHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTEIIEHb TOTOBHOCTU O0YYarOUINXCs
K OCHOBHOMY TOCyJapCTBEHHOMY JK3aMeHy 1o (Qu3uke, a TaKxke
CBUJETENBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH.



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

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTIKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

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

o I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO 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 MPOOJEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAJIbHO-ITUYECKUX MPHUHIUIOB B JEATCIBHOCTH
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
IIO3HAHHUSI MHpPA, OCHOBBI Pa3BUTUS TEXHOJOTWHM, BAXKHEHILIEHW COCTaBIAIOLICH
KYJIBTYPBIL;

OpUEHTAlUsl B JACATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI IPUPOJIBI;

pa3BUTHE HAY4YHOM JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIEI0BATEIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa u IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HAaHMUE IIEHHOCTH Oe30macHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBWJ O€30MacHOrO TIOBEJCHUSI Ha
TPAHCIIOPTE, Ha JOporax, C SJEKTPUUYECKHM U TEIUIOBBIM OOOpYyJOBaHUEM B
JIOMAIITHUX YCIIOBHUSIX;

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



e 6)mpyooeozo eocnumanus:

AKTUBHOE YYacTH€ B pPEIICHHHM MPAKTUYECKUX 3ajay (B pamMKaxX CEMbH,
oOpa3oBaTeIbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKONH M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

MHTEpEC K MPAKTUYECKOMY U3yUEHUIO MpodhecCuid, CBSI3aHHBIX ¢ (PU3UKOM;

o 7)IK0102UUECKO20 60CRUMAHUA:

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

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJOTMYECKHX Mpo0ieM M myTed ux
pelieHus;

e 8)adanmavyuu K UIMEHAIOWUMCA YCII0GUAM COUUATIbHOU U RPUPOOHOU
cpeowl:

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

MOBBLIIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTH uepe3 MPaKTHUYECKYIO
JEATEIIbHOCTD;

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

OCO3HaHUE Ae(UIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIacTH
busuky;

IUIAHUPOBAHUE CBOETO PAa3BUTHUA B TNPUOOPETEHHH HOBBIX (HU3MUYECKUX
3HAHUU;

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

OLICHKA CBOMX JEWCTBUU C YYETOM BIMSHHS Ha OKpPYKAIOIIyK Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIECTBUM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynabTaTe OCBOCHHS TporpaMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocsi OyayT copMUpOBaHbl MeTaNpeAMeTHbIEe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATIbHBIC YICOHBIC NEHCTBUS,
KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble Jornyeckue aefcTBus:
BBISIBIIATH M XapaKTepU30BaTh CYIIECTBEHHBbIC TMPU3HAKH OOBEKTOB
(s1BI€HUI), KITaCCU(PUIUPOBATH HX;



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

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMM M TIPOIIECCOB, J€NaTh BBIBOJLI C HCIOJb30BAHUEM JACHYKTUBHBIX WU
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIIBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpATH CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUaHTOB PEILCHHUS, BHIOOpP Haubojee MOIXOJSIIET0 C
y4€TOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KAK HCCIIEN0BATEIbCKUN HHCTPYMEHT O3HAHMS;

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

OIICHHBATh HA MIPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, TTOTYUSHHYIO
B XO/JI€ UCCJIEOBAHMS WJIU SKCIIEPUMEHTA;

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

MIPOTHO3UPOBATh BOZMOXKHOE JaJIbHENIIee pa3BUTHE (PU3UUECKUX MPOIECCOB,
a TaKKe BBIJBUTATh MPEIIOJIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METONbI, UHCTPYMEHTHI M 3aIllPOChl MPU IMOUCKE U
otOope UH(pOPMAIIUU UITU JAHHBIX C YUYETOM MPEIJIOKEHHON yueOHOM (hrU3UIeCKOi
3a/1a4y;

aHaJIM3UPOBaTh, CHUCTEMATU3UPOBATh W UHTEPIPETUPOBATH HH(OpPMAILIHIO
Pa3JIMUHBIX BUJOB U (HOPM TPECTABIICHHUS;

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

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

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B XO0JIe OOCYXJEeHHs ydyeOHOro maTepuana, pe3yJbTaToB J1a00paTOPHBIX
paboT W MPOEKTOB 3aJaBaThb BOMNPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbl U
BBICKA3bIBaTh WJEW, HALECJICHHbIE Ha PEIICHHE 3aJaud MW [OAJEpKAHUE
OJ1aroKeIaTeIbHOCTH OOIIEHHUS;

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

BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



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

MOHMMATh U MCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIWBUIYaIbHOU
paboThI TPU PELICHUN KOHKPETHON (PU3NYECKOM TPOOIEMBIL;

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

BBINOJHATh CBOIO YacTh padOThl, JOCTUras KadyeCTBEHHOI'O pe3ysbTara IIo
CBOEMY HAIIPAaBJIICHUIO M KOOPAMHUPYS CBOMU JIEHUCTBUSA C JPYIMMH 4YJICHAMU
KOMaH/1bl;

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

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranusanus:

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

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

CaMOCTOSATEIIFHO COCTABJIATh AJTOPUTM pEHIeHUS (PU3NUECKOW 3aaqd WM
IJIaH HCCIEOBaHUS C Y4YETOM HUMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYHOCTEH, apryMeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI pEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OIICHKY CUTYaIluu U TIpejiarath IjiaH e€ N3MCHCHHUSI,

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

BHOCHUTb KOPPEKTUBHI B JEATEIHHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3MYECKOT0 HCCIEAOBAaHUS WIJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEILCTB,
W3MCHUBIINXCS CUTYAIlU, YCTAHOBJICHHBIX OMMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

CTaBUTH ce0s HA MECTO JIPYroro 4esoBeKa B XOJ€ CHopa WIM JIUCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPCHUS U JIOTHKY JIPYTOTO.

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

IHNPEAMETHBIE PE3YJIBTATBI

K koHIty 00y4enus ¢ 7 Kaacce IpeIMETHbIE PE3yJIbTAaThl HAa YTIIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



UCIIOJIb30BaTh MOHATUSA: (PU3NUECKUE U XUMHUUYECKUE SIBIICHUS, HAOIIOACHHE,
OKCMEPUMEHT, MOJeNb, THUNOTe3a, €AUHULBI (U3HMUYECKUX BEIUYHMH, aToM,
MOJIEKYJIa, arperaTHbleé COCTOSIHUA BellecTBa (TBEPAOE, )KUAKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOIAsl cuj, aeopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

YBEPEHHO pa3inuaTh sBieHusA (Iupdy3us, TEMIOBOE ABMKEHHUE YaCTHII
BEILIECTBA, PAaBHOMEPHOE [BI)KECHUE, HEPABHOMEPHOE [IBH)KEHUE, HWHEPLUS,
B3aMMO/JICHCTBUE TEJI, PABHOBECHUE TBEPJIBIX TEJ C 3aKPEIIEHHON OChIO BpallCHUs,
nepeaayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Trazamu, aTMoc(epHoe
JABJICHUE; TIaBaHUE TEJI, IPEBPAIICHHUS MEXAaHUYECKOW SHEPTHUH) IO OMUCAHUIO MX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOMIMX JaHHOE
(duznyecKoe sBIICHUE;

pacro3HaBaThb  MpPOSIBICHHE  W3YYEHHbIX  (PU3MUECKUX  SBICHUM B
OKpYXaroleM Mupe (B TOM uucie (PU3NYECKUe SBJICHUS B MPUPOJE: MPUMEPHI
JBW>KEHUS C PA3IMYHBIMA CKOPOCTSIMHM B KMBOW M HEXXUBOW NPUPOJE, NEUCTBUE
CWJI TSKECTH, TPEHHMsI, YIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSHHUE aTMOC(HEPHOro
JIaBJICHUS Ha JKUBOM OpraHu3M, IJIaBaHHE pbIO, pblYard B TeJle YeJIOBEKa), NpHU
3TOM MEPEBOJIUTH NPAKTHUECKYIO 3a/ady B Y4€OHYIO, BBIIEIATH CYIECTBEHHBIE
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

ONKCHIBATh W3YyYEHHBIE CBOMCTBA TeJ U (PU3UUECKUE SIBICHUS, UCIOJIb3YS
¢uznyeckue BeIMUYMHBI (Macca, OOBEM, IUIOTHOCTh BEUIECTBA, BpeMs, IYTh,
CPEIHSsI CKOpPOCTb, CHJIa YIPYTOCTH, CHJIA TSDKECTH, BEC Tejla, Cuila TPEHUS,
JaBJeHUE TBEPIOro Teja, AaBil€HHE CTOi0a >KMJKOCTH, BBITAJIKMBAIOIIAs CuUJIa,
MexaHuveckas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(PULIHEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETUYECKAsl M NOTEHLUUANIbHAS SHEPTHS] ), IPU
ONKCAaHUU TPABUIBLHO TPAKTOBAaTh (PU3NYECKUI CMBICI HCIIOJIb3YEMbIX BEJIHYMH,
ux O0OO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIMYUH, HAXOJIUTh (HOPMYIIHI,
CBS3BIBAIOLIUE JIAHHYIO (DU3MYECKYIO BEIMYHMHY C IPYTUMHU BEIUYMHAMH, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTEepU30BaTh CBOMCTBAa Tell, (U3MYECKUE SBICHUS M MPOIECCHI,
WCIIOJIb3YsI TIPAaBWJIA CIIOKEHHSI CHJI (BIOJIb OJTHOM TIpsiMoif), 3akoH ['yka, 3aKoH
[lackans, 3akoH Apxumena, MPaBUJIO paBHOBeCcHs pblyara (00Ka), «30J0TOE
NpPaBUJIO» MEXAaHUWKH, 3aKOH COXPAHEHUS MEXAHMYECKOW HHEpruu, IMpU STOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBHIBATh €r0 MAaTeMaTHYECKOe
BBIPAKEHHUE;

CTPOUTH MPOCThbIEe (PU3MUECKHE MOJENU PEAlbHbIX OOBEKTOB, MPOLIECCOB U
SBJIICHUM, BBIJENATh NPU STOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA



O00BEKTOB, MPOLIECCOB, IBICHUM, MPUMEHATh GUNUECKUE MOJIEITH AJIsi O0OBSICHEHUS
(bu3MYECKUX MPOLIECCOB U PEIICHUs YUeOHBIX 3a/1a4;

OOBSCHATh (PU3NYECKHUE SIBICHUS, TPOIECCH M CBOWCTBA TEJN, B TOM YHCIIE B
KOHTEKCTE CHUTyallud MpaKkTUKO-OPUEHTHUPOBAHHOIO XapakTepa, MW pellaTh
KayeCTBEHHbIC 3a/ladyd, B TOM 4HCJE TpeOyIOIMEe YHUCICHHOIO OLEHUBAHUS
XapaKTepHBIX 3HAYCHUN (PU3NYECKUX BEIUYUH, MPU STOM BBIOUPATH aJE€KBATHYIO
(Gu3MYECKYI0 MOJEIb, BBIBISATH MPUUHMHHO-CIICICTBEHHBIC CBSI3U M BHICTPAUBATh
JOTHYECKYI0 IIENOYKY pacCyXJIEHUH C ONOpOM Ha M3yYEHHBbIE CBOWCTBA
(bu3nyeCKuX SIBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIETIH;

pemary pacuéTHble 3aAauu (B 2—3 NEHCTBUSA) MO M3y4aeMbIM TeEMaM Kypca
¢busuky, BeIOMpas aeKBaTHYIO (PU3UUECKYIO0 MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
U (HOpMYyIl, CBA3BIBAIOIINX (PU3NUECKUE BEIMYUHBI, 3aMUCHIBATh KPATKOE YCIOBUE
U DPa3BEPHYTOE pEIICHHE 3a/layd, BBIABISATH HEJOCTAIOIIME WIM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BBIOOP METOJA pELIEHUS 3aJauyM, MHCIOJIb30BaTh
CIPAaBOYHBIE JaHHBIC, NMPOBOJUTH MaTeMaTHUYECKUE MpeoOpa3oBaHUS M PacUETHI,
OLICHWBATh PEATMCTUYHOCTh TMOJYYECHHOTO 3HAYeHUs (PU3MUECKOW BETMYMUHBI H
OTIPEETSATh Pa3MEPHOCTh (PU3UYECKOW BEIWYUHBI, TMOITYYCHHON MPHU PEIICHUU
3a]a4H;

pacno3HaBaThb MPOOJEMBI, KOTOPbIE MOYKHO pEUIMTh MpPU OMOUIU
buznyecKkux METOAOB, W TpejIaraTb OPUECHTHPOBOYHBIA CIOCOO peIICHHs, B
ONMCAaHWUU  WCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH MOJYUYEHHBIN PE3yIIbTaT;

MPOBOJIUTH OTBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WM (QU3UIECKUX
cBOMCTB Tenl (nuddy3us, TEIIOBOE pPACIIMPECHHE Ta30B, SBJICHUE HHEPIIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJACUCTBUU TeJN, Nepenadya JaBICHUS KUIKOCTHIO
¥ Ta30M, TPOSBICHHUE NEHUCTBUS aTMOC(HEPHOTO MaBICHHs, ACWCTBHE MPOCTHIX
MEXaHU3MOB): (HOPMYJIMPOBATh MPEIANOIOKEHUE (THUIIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOJCHUHN, CAMOCTOSATEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

IPOBOJAUTH TPSMbIE M KOCBEHHBIE HW3MEpEHUs (PU3NYECKHX BEITUYHH
(paccTosiHUEe, TPOMEXYTOK BPEMEHH, Macca Tena, 00bEM Telna, Ciiia, TeMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPJOTO TeEja, CUja TPEHUS CKOJbXEHMS, J1aBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOUIas Ha MOTPYXEHHOE B >KUJKOCTh
TEI0, KOAP(PPUIMEHT TOJIE3HOrO  JEWCTBUS  NPOCTHIX  MEXaHU3MOB) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOD
METOJla M3MEpeHUs, (PUKCHUPOBATH IOKa3aHWs NPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSIEMON BETMUYMHBI C TIOMOIIBIO YCPEAHEHUSI PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IPOBOANUTH HECIIOXKHBIE JKCIIEPUMEHTAJIbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEN
¢u3nyecKux BEMUYHMH (3aBUCHUMOCTH IMYTH PaBHOMEPHO IBMXKYIIETOCS Tejaa OT
BPEMEHH JBWKCHHS Tea, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAJIbHOTO
JaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW TEd MU HE3aBHUCHUMOCTH CHUJIbI
TPEHMsI OT IUIOLIAJM COINPUKOCHOBEHUS TEJ, CHUJIbl YINPYrOCTH OT YJUIMHEHUS
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 TeJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTeleM (QOpMyJIUpOBaTh 3adadyy U THUIOTE3Y
UCCIIEJOBaHMSI, CaMOCTOSTENbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CAMOCTOSTEIbHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
NPECTaBIISTh MOTYYCHHbIE 3aBUCUMOCTH (DPU3HUECKUX BEJIMYUH B BUJAE TAOJIHUIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JelaThb BBIBOJABI [0 pe3yJibTaTaM
UCCIIEIOBaHMUS;

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

YKa3bIBaTh MPHUHIIMIIBI AEHCTBUS MPUOOPOB M TEXHUIECKUX YCTPONCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAalOIIMecsT COCyIbl, OapoMeTp, phblyar,
HOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TNIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM HAa MX OMUCaHUs (B TOM
quclie: TOJUIMITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABINYECKHM mpecc, cudoH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, ApEOMETpP), MCIONb3YysS 3HAHUS O
CBOMCTBaXx (U3MYECKUX SBJICHUN UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMBl U CXEMAaTUYHBbIE PHCYHKH H3YYCHHBIX TEXHUYECKHX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOLECCOB IpHU
pelleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIYECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWW B TOBCETHEBHOW JKMU3HM JUJISI OOECTICUEHUs
0e30MacHOCTH MpPHU OOpaIllEHUH C MPUOOpaMU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYXKaroLIEn Cpeie;

OCYUIECTBJISATH OTOOP UCTOUYHUKOB UH(MOpMAIMKU (PU3UUECKOTO CONECPKAHUS B
HNuTepHeTe, caMOCTOSITENIbHO (QOpMYyNHpys TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM M TMYyTEM CpPaBHEHUS pPa3jIMYHBIX HCTOYHUKOB BBIICIATH
uHbOpMaIMIO, KOTOpas  SBJISIETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJO0CTOBEPHOM;



UCIIOJIb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
auTepaTypy (pu3Mdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECypChl CeTU
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;

OpY  BBINOJHEHHH Y4YEOHBIX TPOEKTOB M HCCIECJOBAHUN pacHpeneisiTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTaBJICHHBIMU 3aJjauaMu, CICIUTH 3a
BBIMIOJTHEHUEM TUJIaHA JEHCTBUI, a/JleKBaTHO OIICHUBATh COOCTBEHHBIA BKJAa B
NESATEIbHOCTh ~ TPYIIIbI, BBICTpaUBaTh KOMMYHUKATHBHOE B3aMMOJICHCTBUE,
YUUTBIBasi MHEHUE OKPYKAIOIIHX.

K xoHuy oOyueHus ¢ 8 knacce mpeaMETHbIE pe3yJbTaTbl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

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

YBEPEHHO pa3linyaTh SIBJIICHUS (TEIJIOBOE paclIMpeHHe (C)KaTue), TEIIOBOe
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAauMBaHUE, KAlWJUIAPHBIEC SIBICHUS,
UCIapeHue, KOHJAEHCAlus, IUIaBJIEHUE, KpUCTAUIM3alys, KHUIIEHHE, CIOCOObI
Teruionepeaayn (TEIIONPOBOAHOCTh, KOHBEKIIUS, U3TYyUEHHE), TEIUIOBBIE MOTEPH,
AIIEKTPU3ALMS TN, B3aUMOJCHCTBHE 3apsllOB, NEHUCTBUSA DJICKTPUUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBHE MarHUTOB, IEHCTBUE MArHUTHOTO TIOJIST Ha
IPOBOJHUK C TOKOM) IO OINHUCAHUI0O UX XapaKTEPHBIX CBONCTB M Ha OCHOBE
OTIBITOB, AEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacrmo3HaBaTh  TMPOSIBJICHWE  HW3YYCHHBIX  (U3WUECKHX  SBICHUA B
OKpyXXammeM wmupe (B TOM 4Yucie (QU3NYECKUE SBICHUS B TPUPOE:
MOBEPXHOCTHBIE U KaNWUISIPHbIE SIBJICHUS B MNPUPOJE, KPHUCTAUIBI B MPHUPOJIE,
uznyyenue CoiHia, 3aMmep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJICKTpUYECKHE SIBICHUS B arMocdepe, 3IEKTPUUYECTBO
HUBBIX OPTaHW3MOB, MArHUTHOE TI0Jie 3eMJH, Apeiid MOIIOCOB, POJIh MATHUTHOTO
moJyise ISl KWU3HW Ha 3emiie, TOJSIpHOE CHSHHUE), TPU OTOM MEPEBOIUTH



MPAKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIJEHATh CYIIECTBEHHBIE CBOMCTBA
(mpu3Haky) GU3HUECKUX SIBICHMUIA;

OMKCHIBATh M3yYCHHBIE CBOWCTBA TN W (HU3UYECKUE SIBJICHUS, UCIOJB3YS
dbu3nyeckue BEIUYUHBI (TeMIepaTypa, BHYTPEHHSII DHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yielbHas TEMJIOEMKOCTh BEIECTBA, YAEJbHAs TEIIoTa
IJIABJICHUSI, YJEeJbHasl TEIUIoTa MapooOpa3oBaHMs, YyJElIbHasl TEIUIOTa CroOpaHus
TOTUTHBA, KOA(DPHUITUEHT MOJIE3HOTO ICUCTBHS TEINIOBOW MAITUHBI, OTHOCUTEIhHAS
BJIQXHOCTh BO3/yXa, DJEKTPUUYECKHM 3apsii, CcuUjla TOKa, DJIIEKTPUUECKOe
HaIpsHKEeHUE, COMpOTHBIEHHE NpoBoAaHUKa, DJ[C B 1enM MNOCTOSHHOTO TOKA,
AIIEKTPUUECKOE VYENbHOE COMPOTUBJICHUE BEIIECTBA, padoTa U MOIIHOCTH
AIEKTPUUECKOTO TOKA), MPU OMMCAHUU TIPABMIIHBHO TPAKTOBATh (PU3UUECKUIA CMBICT
WCITOJIb3YEMBIX BEJIMUMH, WX OOO3HAYEHUS M CIUHUIBI (DU3WYECKUX BEIIMYMH,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJMYMHAMU, CTPOUTH IpadUKu U3YYCHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEIHYUH;

XapakTepu3oBaTh CBOMCTBA Tel, (U3MYECKUE SIBJICHUS U MPOIECCHI,
WCIIOJIb3Ys OCHOBHBIC MOJIOKEHUSI MOJIEKYJISPHO-KUHETUYECKOW TE€OPUU CTPOCHUS
BEILIECTBA, YpaBHEHUE TEIJIOBOro OajiaHCa, 3aKOH COXPAaHEHHUS SJIEKTPUYECKOIO
3apsina, 3akoH KylloHa, NpUHLMN CYNEPNO3ULUUA 3JIECKTPUUECKUX TMOJIEH, 3aKOH
Owma nst yyacTka menu, npasuia Kupxroda, 3akon Oma Ji71s MOTHOM 1eNH, 3aK0H
Jlxoynsa-JIeHia, 3aKOH COXpaHEHHUs SHEPruu, MPU ITOM pa3audaTh CIOBECHYIO
GbopMyIHPOBKY 3aKOHA M €T0 MAaTEMaTUYECKOE BHIPAKEHHUE;

CTPOUTH MPOCThIC (PU3MUECKHE MOJEIU pPeaTbHBIX OOBEKTOB, MPOIIECCOB U
SABJICHUM, BBIJECIATH IPU STOM CYIIECTBEHHbIE W BTOPOCTEIIEHHBIE CBOWCTBA
00BEKTOB, IIPOIIECCOB, SABICHUMN, MPUMEHATH (PU3HUESCKHE MOJICTH JIJIs1 OOBSICHCHHS
(bU3UYECKUX MPOIECCOB U pelIeHUs Y4eOHBIX 3a/aY;

OOBSICHATH (PU3MUECKHUE SIBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPHUEHTUPOBAHHOIO XapakTepa, M pelaTh
KaueCTBEHHbIC 3a7]aud, B TOM 4YHCJIE TPEOYIOIMHUE YHCICHHOTO OILICHUBAHUS
XapaKTepHbIX 3HAYCHUN (PU3MYECKUX BEJIMYMH, IIPU 3TOM BBIOUpATH aJICKBATHYIO
(U3UYECKYI0 MOJIEJb, BBISBIISITh MPUYUMHHO-CIICICTBEHHBIE CBS3U M BBICTPAUBATh
JIOTMYECKYI0 LEMOYKY pAacCyXIECHHM C ONOpOM Ha HU3YUYEHHbIE CBOMCTBA
bu3nUecKux SBICHHUH, (PU3NUeCKre 3aKOHBI, 3aKOHOMEPHOCTH M MO/IEIH;

YBEPEHHO peliaTh pacy€THbIC 3amauu (C omopod Ha 2—3 ypaBHEHHS) TIO
M3yyaeMbIM TeMaM Kypca (pu3MKu, BHIOHpasi aJeKBaTHYI0 (HU3UYECKYIO MOJIEIb, C
WCIIOJIb30BaHUEM 3aKOHOB W (POpMyJ, CBS3bIBAIONMIUMX (DU3NYECKUE BEJIIMYUHBI,
3alUChIBaTh KPAaTKOE YCJIOBHME M Pa3BEPHYTOE PEIICHUE 3a/aud, BBISIBISATH
HEJIOCTAOIINE WM U30BITOYHBIE JIaHHBIE, 00OCHOBBIBATH BHIOOP METO/IA PEIICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIE JaHHbBIE, NPUMEHATh METOAbl aHAIINU3a
pa3MepHOCTEH, UCIO0JIb30BaTh rpaduueckue METOAbl PEIICHUs 3aj1ad, MPOBOJIUTH



MaTeMaTHYeCKUe TMpeoOpa3oBaHus U PAcu€Thl, OIEHUBATh PEATUCTUYHOCTH
MOJlyYEHHOTO0 3HA4YeHUA (PU3MYECKOW BEIUMYMHBI M ONpPEENSITh Pa3MEPHOCTH
bu3znyecKoil BETUYUHBI, MTOTYYSCHHON MPU PEIICHUH 33/1a4U;

pacrno3HaBaTb MPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU OMOUIU
(¢u3nYeCKuX METOAOB, M NpejiaraTb OPUEHTHUPOBOYHBIA CIOCOO peUIeHMs], B
ONMCAHUM  HWCCJENOBAHMS  PACHO3HAaBaThb  NPOBEPSIEMOE  MPEIIOJIOKEHUE
(rumnoTesy), UHTEPIPETUPOBATH MOTYUEHHBIN PE3YNbTAT;

IPOBOAUTD OMBITHI [0 HAOMIOACHNUIO (PU3NUECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB Ten (KanWUISPHBIC SIBJICHMS, 3aBUCUMOCTb IaBJICHHUS BO3/yXa OT €ro
o0béMa W TeMmepaTypbl, CKOPOCTH IIpoliecca OCThIBaHMs (HarpeBaHus) NpU
U3Iy4EHUH OT LBETa H3JIydarouledl (IOIJIOMIAroNIeil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJBI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMIAAU €€ IMOBEPXHOCTH,
NIEKTPU3ALUs TEJI U B3aUMOJCHCTBHE IEKTPUUECKUX 3aps0B, B3aUMOJACHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3yaJIM3al1sl MArHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB,
JEHUCTBUS MAarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTaA,
CBOMCTBA 3JIEKTPOJIBUraTesl MOCTOSHHOIO TOKA): (POPMYIHPOBATH MPOBEPSIEMOE
NpeanosjoxkeHue (rumore3y) O  BO3MOXKHBIX — PE3ysbTaTax  HaOIIOJEHUM,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 HM30BITOYHOrOo Habopa oOopynoBaHUS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

IPOBOJUTH TMpSAMbIE M KOCBEHHbIE HW3MEPEHHsS] (U3MUECKUX BEITUUYHUH
(Temneparypa, OTHOCUTENbHAas BIAXHOCTh BO3[yXa, CHJIa TOKa, HAIpPSIKEHUE,
yleabHas TEIIOEMKOCTh BEILECTBA, CONPOTHBICHHWE IPOBOJHUKA, padboTa u
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCHOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX
pubOpPOB, 0OOCHOBBIBATH BHIOOP MeETOJa M3MepeHus, (UKCHPOBATH TMOKA3aHUS
npuOOPOB, HAXOAUTH 3HAUECHHUE M3MEPSEMOI BETMUYMHBI C TTOMOUIBIO YCPEAHEHUS
PE3YyIBTATOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOANUTH HKCIIEPUMEHTAIbHbIE MCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCUMOCTH JIaBJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHWs WU
OXJIQXKJICHHUS, UCCIIEA0OBaHUE SIBJICHUS TEMI000MEHA PU CMEILIMBAHUY XOJIOJHOUN U
ropsiyeii  BOJABI, 3aBUCUMOCTH CONPOTUBIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOLIAAM TOMEPEYHOr0 CEYEHHs] M YAEJIbHOIO CONPOTHBJIEHUS BELIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, IMPOTEKAOIIEr0 Yepe3 MPOBOJHUK, OT HAIPSHKEHUS Ha
IIPOBOJIHUKE, MCCIIEIOBAHUE MOCIEAOBATEIIBHOIO U IMApaJUIEIbHOTO COEIWHEHUN
IIPOBOJTHUKOB): COBMECTHO C Yy4yuTeJIeM (POPMYyJIHMpPOBATh 3aJady U THUIIOTE3Y
UCCJIEIOBAHMSI, CAMOCTOSITEBHO IUIAHMPOBATh MCCIEIOBAHUE, CAMOCTOSITEIbHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLUH,
IPEJCTaBIATh MMOJTYYEHHbIE 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUJE TAOIHIl U
rpaMKoOB, OLEHUBaTh MOTPEIIHOCTH, JeJaThb BBIBOJABI IO pe3yJibTaTaM
UCCJIeI0BAHNUS;



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

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX MPHOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHYECKUX TMPOIECCOB C OMOPOM Ha MX OMUcaHUs (B TOM
YuClie: CUCTEMa OTOIUICHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIbTMETP, CUETUYHK AJIEKTPUUECKON IHEPTHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTPONpUOOpbl  (IPUMEPBI), MPEAOXPAHUTENH W HX
NpUMEHEHUEe B OBITY W TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, AJEKTPOJBUTATENb MOCTOSIHHOTO TOKA), MUCIOJIb3Ysl 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHHM, HEOOXOIUMble (PU3NYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPONCTBA U H3MEPHUTEIbHBIC
npuboOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KHUIKOCTHBIM TEPMOMETP,
TEPMOC, TCHUXPOMETp, TUTPOMETp, JBUTaTellb  BHYTPEHHEr0  CrOpaHus,
ANEKTPOCKOI, pPEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lene ¢
MOCJIEOBATENbHBIM W NApAJUICIbHBIM COEIMHEHHEM 3JIEMEHTOB, pa3inyas
YCIIOBHBIE 0003HAUYEHHMS AJIEMEHTOB IEKTPUUECKHUX LIENEi, UCIO0Ib30BaTh CXEMbI
U CXEMaTHUYHbIC PUCYHKH W3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, U3MEPHUTEIHHBIX
npuOOpPOB M TEXHOJIOTUYECKUX IPOLIECCOB MPU PEIICHUU y4eOHO-NIPAKTUYECKUX
3a/1ay;

MPUBOJUTH MPUMEPHI (HAXOAUTh HHPOPMALMIO O IPUMEPAX) MPAKTHUYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYKaIOIIEH CpeIe;

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

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

CO3/1aBaTh COOCTBEHHBIC THUCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
0000611ast “HOOPMALIUIO U3 HECKOJBKUX UCTOUYHUKOB (PU3UYECKOTO COACPKaHUS, B
TOM  YWCIe MyOJNMYHO  TPEJACTaBISATH  Pe3yJbTaTbl  MPOEKTHOW WA
UCCIIEIOBATENbCKOM 1€ATEIbHOCTH, IPU 3TOM TPAMOTHO HMCTIONIb30BaTh U3YUEHHBIN
NMOHATUUHBIA  ammapar  Kypca  (U3WKHA, CONMPOBOXAATh  BBICTYILJICHUE
MIPE3CHTALIUEN;



P BBITIOJTHEHUH yY4E€OHBIX MPOEKTOB U HMCCIICIOBAHUN (PU3MUECKHUX MPOIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYINIE B COOTBETCTBHHM C TIOCTABJICHHBIMU
3a/layaMu, CJICAWTHh 3a BBIIOJHCHHEM IUIaHA JCUCTBUNA U KOPPEKTUPOBATH €TO0,
aJIickBaTHO OIICHMBATh COOCTBEHHBIM BKJIad B  JCATCIBHOCTh  TPYIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TIPOSBISAS TOTOBHOCTH
paspemarh KOHQIHKTHI.

K xoHny oOyueHuss ¢ 9 knacce TnpeniMeTHbIE pPE3yJbTaTbl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD y 00YYarOIIUXCSl YMEHUM:

UCITIOJIb30BAaTh MOHATHUSA (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JBUKEHUS, HEBECOMOCTh U IMEPErpy3KH, LIEHTP TAKECTHU, MEXaHUYECKUE BOJIHBI,
3BYK, HWH(Qpa3ByK M YJIbTPa3ByK, 3JIEKTPOMArHUTHBIE BOJHBI, PEHTIC€HOBCKOE
U3yYeHHE, IIKaJla IEKTPOMAarHUTHBIX BOJIH, ICTOYHUKU CBETa, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITyCKaHWs M MOIJIOLIEHUs, anb(a-, Oeta- U ramma-
U3ITyYEHHUsI, U30TOIbI, sIIEpHAas U TEPMOSACPHAs SHEPreTHKa) U CUMBOIMYECKUI
A3BIK (PU3UKHU TP PEHIEHUHU YUEOHBIX U MPAKTUYECKUX 3a]1aY;

YBEPEHHO  pa3iuyaTh  SBJICHUS  (paBHOMEpPHOE U  HEPaBHOMEPHOE
IPSIMOJIMHEWHOE JIBUKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUKEHUE,
CBOOOIHOE TMaJ€HUE TeJl, [BWKEHUE [0 OKPYKHOCTH, B3aUMOJEHCTBUE Tel,
paBHOBECHE MAaTEpPHAIbHOM TOYKH, PEAKTUBHOE JABUKEHUE, HEBECOMOCTb,
Koje0aTeNIbHOE  JIBW)KEHUE (FapMOHMYECKHME, 3aTyXalolllue, BbIHYKICHHbIC
Koyie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHHE (PacIpOCTPAHEHUE M OTpPaKEHUE
3ByKa, MHTepdepeHIrs U Tupakius BOJIH), NMPAMOJIMHEHHOE paclpoCTpaHEHNUE,
OTpa)X€HHE M IPEIOMIICHUE CBETA, IIOJHOE BHYTPEHHEE OTPAaXXEHHE CBETA,
pa3iokeHue Oenoro cBeTa B CIEKTP U CIOKEHUE CIEKTPAJIBHBIX IIBETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOro  CIEKTpa
U3y4YeHUs]) 1O ONHCAHMIO UX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaThb — NPOSBICHHE  HM3YYEHHbIX  (U3MYECKUX  SIBJICHUH B
OKpYXaroleM MHUpe (B TOM yucie (PU3NYECKUE SBJICHHUS B MPUPOJE: NPUIUBBI U
OTJIUBBI, ABWKEHUE TUIaHET COJMHEYHON CHUCTEMBI, PEAKTUBHOE JBUKEHUE YKUBBIX
OpPraHU3MOB, BOCHPHITHE 3BYKOB >KMBOTHBIMH, 3E€MIICTPSICEHUE, CEMCMHYECKHE
BOJIHBI, IIyHAMH, 3XO0, LIBETA TEJ, ONTUYECKUE SIBJICHUS B IPUPOE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, YIbTPA(PHUOJIETOBOTO U PEHTTEHOBCKOIO HU3IyYEHHUIH,
€CTECTBEHHBII pagUOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, paJAHOAKTUBHOE
U3JIy4€HHE NPHUPOJHBIX MHUHEPAIOB JIEWCTBHE PAJMOAKTUBHBIX M3IYyYEHUN Ha
OpraHM3M 4YeJIOBEKa), MPU 3TOM IEPEBOAUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

ONMKCHIBATh HU3YyUYEHHBIE CBOMCTBA TeJl W (PU3UUECKUE SIBJICHUS, UCIOJIb3YS
dusznyeckue BeNWYMHBI (CPEAHSAsIT W MTHOBEHHAass CKOpOCTh Tejla Ipu



HEPaBHOMEPHOM JIBH)KEHHH, YCKOpPEHHUE, MEepPEMENIEHUE NPU PaBHOYCKOPEHHOM
OPSIMOJIMHEWMHOM  JIBMDKEHHM,  YIJIOBass  CKOPOCTh,  LIEHTPOCTPEMHTEIBHOE
YCKOpEHHUE, CHJIa TPEHHsI, CUJIa YIIPYTrOCTH, CUJjla TSHKECTH, YCKOPEHUE CBOOOHOTO
IIAJICHUS, BEC TeJla, LEHTP TSHKECTU TBEPJOTO Tela, UMITYJIbC TEJla, UMITYJIbC CHIIBI,
MOMEHT CHJIbl, MEXaHUUYECKasl paboTa U MOIIHOCTh, OTEHIMAIbHASI SHEPTHS TENa,
MOJHITOrO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIMATbHAS YHEPTUS CKATOU MPYKUHBI,
KHHETHYECKasi DHEpPrus, IOJIHAsI MEXaHW4YecKas JHEeprus, NEepHoJ M 4YacToTa
Kosie0aHul, MepuoJ MaTEMATUYECKOTO U MPYKUHHOIO MasTHUKOB, JIMHA BOJIHBI,
I'POMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTENIb IIPEIOMIICHUSA
Cpenpl), TMpU ONHWCAHWU TPABUIBHO TPAKTOBaTh  (PU3MUECKUH  CMBICH
UCIIONIb3YEMBIX BEIUYMH, MX OOO3HAYEHUS U €IUHUIBI (U3NYECKUX BEIWYHH,
HaXOAUTh (HOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BETUYHMHY C JAPYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEJINYMH;

XapakTepu30BaThb CBOMCTBA Ted, (U3UYECKUE SIBICHHUS M  IPOLIECCHI,
UCIIOJIb3Ys 3aKOH COXPAHEHUs SHEPruH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHLHUIT
CYNEpIO3ULIMA CHUJI, MPUHLMI OTHOCUTENbHOCTH ['anmunesi, 3akoHsl HbIOTOHA,
3aKOH COXpAHEHUs MMIYJbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH ['yka,
3aKOH bepHyim, 3aKOHBI OTpaKEHUS U TNPEIOMIICHUS CBETa, POpMYJTy TOHKOMH
JIMH3BI, TUIAHETAPHYIO MOJENIb ATOMA, HYKJIOHHYIO MOJIEJIb ATOMHOTO SApa, 3aKOHBI
COXpaHEHUs 3apsI0BOIO0 U MACCOBOIO YHCEN IPH SAEPHBIX PEAKIMAX, IPH ITOM
pasnuyaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €r0 MATEMATHYECKOE BHIPAXKECHHUE;

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

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

YBEPEHHO pelaTh pacy€THHIE 3a7jaud M0 M3y4yaeMbIM TeMaM Kypca (PU3UKH,
BBIOMpAsl aJeKBATHYI0 (PU3UYECKYIO MOJIENb, C HCIOJb30BAHUEM 3aKOHOB U
dbopmyI, CBA3BIBAIOIINX (PU3NYECKHUE BEIMYMHBI, 3alIMCHIBATh KPATKOE YCIOBHUE U
pa3BEPHYTOE pELICHHE 3aJaud, BbBIABIATh HEAOCTAIOUIME WJIA H30BITOYHBIC
NaHHble, OOOCHOBBIBATH BHIOOP METOJAa pELIEHUS 3aJauyd, HCIOJIb30BaTh
CIPABOYHBIE AaHHBIC, IPUMEHATh METO/Ibl aHAJIM3a PAa3MEPHOCTEMN, UCIOJIb30BATh
rpaguueckue  METOAbl  pEelIeHUs  3aJad, OPOBOJUTH  MaTeMaTHYECKUE



npeoOpa3oBaHus U pacy€Thl, OLEHUBATh PEATHUCTUYHOCTh MOJYYEHHOTO 3HAUYCHUS
¢bu3nyecKoil BETUYMHBI U ONPEACNATh Pa3MEPHOCTh (DU3HUECKON BEINYHUHBI,
MOJTyYE€HHOM MPH PEIICHUH 3a]1a4H;

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MUecKuX METOJI0B, M MpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pelleHus, B
ONMCAHWM  HUCCJENOBAHMS  PAacloO3HaBaTh  MPOBEPSEMOE  IMPEINOJI0KECHHE
(rumote3y), OLIEHWBATh MPABWIBHOCTh TMOPSAJKA TMPOBEICHUS HCCIIEeTOBaHU,
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (HU3MUECKUX
CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HproTOHa, 3aKOHAa COXpaHEHMsI YHEPTUH,
3aKOHA COXpaHEHMsS HMITyJbca, JCHCTBHE 3aKOHa bepHyIIM M BO3HUKHOBEHHE
NOIBEMHONW CHJIBI KpbUIAa, 3aBUCHMOCTh MEpHOJa KOJeOaHWW MPY>KHMHHOTO
MasiTHUKa OT MacCchl Ipy3a U JKECTKOCTH MPYXUHBI M HE3aBUCHUMOCTb OT
aMIUIUTYIbl MajbIX KoJieOaHWH, MNPSMOJMHEHHOE paclpoCTpaHEHHE CBETa,
pa3nokeHue Oenoro CBeTa B CIEKTP, U3YUEHHE CBOMCTB M300paKeHUsI B IJIOCKOM
3epKajie U CBOMCTB M300paKeHHS MpeIMeTa B cOOMparolel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JUHEWUYATBHIX CIIEKTPOB M3IMy4deHUs): (pOpMyIHpoBaTh MPOBEPSIEMOE
OpeanoyiokeHue  (TUIoTe3y) O  BO3MOXKHBIX — pe3yjbTaTaXx  HaOJIO/IEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa o0OpynoBaHUA,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

IPOBOAUTH TPU HEOOXOAMMOCTH CEPHUI0 TPSAMBIX H3MEPEHHM, ONpeaesnsis
CpeqHee 3HAYeHHE U3MEpPSAEMON BEJIMYMHBI M ONpEAeNsss MOTPEIIHOCTb
pE3yNbTaTOB MPSIMBIX H3MEPEHUI, OOOCHOBBIBATH BBIOOpP CIOCOOA M3MEpEHUs
(M3MepuTeNBHOTO MPUOOpa);

POBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tella NpU PaBHOYCKOPEHHOM JABI)KEHUH, YCKOpPEHHE CBOOOIHOTO
najieHus, KECTKOCTh  MPYXKUHBL, KOA(P(OUIMEHT TPEHUs  CKOJIbKEHUS,
MEXaHMYeCcKas paboTa H  MOIIHOCTb, YacTOoTa M TMEPHOJ  KoJeOaHUMU
MaTEeMaTHYeCKOTO0 W TNPYXHHHOTO  MasTHUKOB, (OKYCHOE  pacCTOsSHHUE
coOuparomiedl JUH3bI W €€ ONTUYecKas CHiIa, pPaAUOaKTUBHBIA (OH) C
WCIIOJIb30BAaHUEM aHAJOTOBBIX W LU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METOJla HW3MEpEHUs, IUIAHUPOBAaThb HM3MEPEHMs, CAMOCTOATEIbHO COOUpPAThH
HKCMEPUMEHTAJIbHYIO  YCTAaHOBKY,  BBIYMCIATH  3HAYCHHE  BEIMYMHBI U
aHAJIM3UPOBATh TMOJNYYCHHBIC PE3yJIbTaThl, OIEHUBAS MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBHCUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCUMOCTbh IIyTH OT BPEMEHU MPHU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
HAYaJbHOM CKOpPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMaJBHOTO JaBJICHHUS, MEpHOoJa KOJIeOaHW MaTeMaTHYeCKOro MasTHHKa OT



JUIMHBl HUTH, OIPEJCICHUE YCKOPEHHUS CBOOOIHOTO TAjCHUsS, HCCIICIOBAaHUC
M3MEHEHUS BEJIMYMHBI M HAMNPABJICHUS WHIYKIIMOHHOTO TOKA, 3aBUCUMOCTH yria
OTpaXEHUs CBETa OT yrja NaJeHus, yria NpeJOMJIEHUS OT YIUIa MaJCHHS
CBETOBOTO JIy4ya, HCCJEJOBAHME TPEKOB: HU3MEPEHUE OSHEPIMH YACTHUIIBI I10
TOpMO3HOMY MyTH (110 QoTorpadusimM)): COBMECTHO C yUHUTENIeM (POpMYIUPOBATH
3aJlayy M TUIIOTE3y MCCIEI0BAaHUs, CAMOCTOSITENBHO IJIAHUPOBATh MCCIIEOBAHUE,
CaMOCTOATEJIBHO COOMpATh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, IPEICTABIATH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3UUYECKHX BEIMYUH B BUJE TaOMUIl U Tpadukos,
OLICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOBI MO pe3yIbTaTaM HUCCIEAOBAHMUS;

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

XapaKTEePU30BaTh MPUHITUIIBI ICUCTBUS U3YYCHHBIX MTPHUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX TMPOIECCOB C OMOPOM Ha MX OMHCaHUs (B TOM
YHCJIe: CHUIOMETP, JTATYUKU TIOJOKEHUS, PACCTOSHUS M YCKOPEHHS, pakera,
9XO0JIOT, OYKH, MEpPUCKON, (HOoToammapaT, MHUKPOCKOI, TEJIECKON, ONTHYECKHE
CBETOBOJIbI, CHEKTPOCKOI, JO3UMETP, Kamepa BuibcoHa), MCHOJIb3ys 3HAHUS O
CBOMCTBax (PU3MYECKUX SIBJICHUN U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BAaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKHX MPOIECCOB TMpHU
pelieHnd y4eOHO-TIPaKTUYECKUX 3a/lady, ONTHUYECKUE CXEMbl IS MOCTPOCHUS
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparonieit JINH3E,

MPUBOIUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O IPUMEPAX) MPAKTHIECKOTO
WCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUM B MOBCEIHEBHOW >KMU3HHU I OOECrieYeHUs
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM 3SKOJOTUYECKOrO TOBEACHHUS B
OKpYKaIoIIEH CpeIe;

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

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

co3faBaTh COOCTBEHHBbIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(OpPMAITUU U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COJEPKAHUS, IMyOJIMIHO
MIPEICTABIIATh PE3YyIbTAThl MPOSKTHON MM MCCIIEIOBATEIBCKON AEATEIHPHOCTU MIPU
3TOM TIPaMOTHO MCIIOJb30BaTh M3YYCHHBIN IOHSITUWHBIM ammapar M3y4aemMoro



pa3ngena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHWE IMIpE3EHTAle ¢ Yy4EToM
0COOEHHOCTEN ayIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabsneie IIpakTuuyeckue
NPOrpamMMblI Bceero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypcsl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
1.1 du3nka — HayKa 0 PUPOJIE 2
1.2 dusnueckue BEIINIUHEI 4
1.3 EcTtecTBeHHO-HAY4YHBIN METO]] TO3HAHUS 2
Hroro mo pazueny 8
Pa3znea 2. [lepBoHayaibHbIE CBEIE€HUS 0 CTPOCHUH BellleCTBA
2.1 CrpoeHue BemiecTBa 2 1
JIBMOKEHUE U B3aMMOJICHCTBHE YAaCTHI]
2.2 4 2
BEIIECTBA
2.3 ArperaTHble COCTOSIHHSI BEILIECTBA 1
Htoro no pazneny 7
Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHHUUeCKO€e OBIKEHUE 10
3.2 Wuepuwmsi, Mmacca, MIIOTHOCTh 9
3.3 Cuna. Bune! cun 15
Hroro 1o pasneny 34
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
4.1 HaBnenue. [lepenaua gaBiaeHust TBEPABIMU 5 2




TCI1aMU, XKUAKOCTAMHU U Ira3aMu

4.2 JlaBIIeHHE )KUIKOCTH
4.3 ATMocdepHOe aBIeHHE 1
44 )leﬁCTBlf{e JKMJIKOCTH U Ta3a Ha 12 1 3
MOTPYXEHHOE B HUX TEJIO

Wroro no pazueny 28

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

Hroro mo pazueny 19

Pasnen 6. [loBTopuTe 1bHO-00001IAK0IINIT MOYJIb
6.1 [ToBTOpPUTENEHO-0000IIAOIINI MOTYITH 6

Htoro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 23




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CrpoeHre u CBOHCTBA BEIIECTBA 6
1.2 TennoBbie porecchl 33 1 6.5
Hroro mo pazueny 39
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DNEKTpUYECKHE 3apsabl. 3apsHKCHHBIC Tea 9 1
' Y UX B3aUMOJICUCTBHUS
2.2 [TocTOsIHHBIM 27EKTpUYECKUN TOK 31 1 10
2.3 MarHuTHbIE SIBJICHUS 11 4
2.4 DNeKTpOMarHuTHas MHIAYKINS 7 1 1
Hroro no paszneny 58
Pa3nea 3. [loBTopuTe1bHO-00001IaK0 M MOAYJIb
3.1 [ToBTOpUTENHEHO-0000IIAIOIINI MOTYTH 5
Hroro no pazgeny )
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 22.5




9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHnYecKoe IBIKEHUE B CIIOCOOBI €ro
1.1 30 1 4
OTIMICAHHUS
1.2 BsaumopelictBue Ten 18
1.3 3aKOHBI COXPAHEHUS 15 1 2
Hroro mo pazueny 63
Pa3nen 2. Mexanuyeckne KoJjie0aHUS U BOJHBI
2.1 Mexannueckue KoineOaHus 8 3.5
2.2 MexaHnuecknue BOJIHBI. 3BYK 10 3
Hroro mo pazueny 18

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

DIIeKTPOMArHUTHOE MOJIE U

3.1 6
AIIEKTPOMArHUTHBIE BOJIHBI
Htoro no pazneny 6
Pa3nes 4. CBeToBble sIBJICHUS
4.1 3aKOHBI pacIIpOCTPAHEHUs CBETA 8
4.2 JIuH3b1 U onTUYECKUE IPUOOPHI

4.3 Paznoxxenue 6e10ro cBeTa B CEKTP




Uroro mo pazueny 16
Pa3gen 5. KBanToBbI€e IBJIeHUSA
5.1 Hcnyckanue u norjoneHne cBeTa aroMoOM 1
5.2 CtpoeHune aTOMHOTO spa
5.3 SnepHbie peakuu 1
Wroro no pazueny 16
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IIMIT MOYJIb
6.1 MexaHnudeckue siBJIeHUS (TOBTOPUTEIBLHO- 6 3
' 00001IAOIIUI MOTYJIb)
6.2 TemnoBble siBICHUS (TIOBTOPUTEIHHO- 3
' 00001IaI0ITNIT MOTYITb)
6.3 DONEeKTPOMArHUTHBIE SIBJICHUS 3 1
' (TTOBTOPHUTETHHO-0000IATOIINI MOIYIIb)
6.4 CaetoBblIe sBIIeHUs (IOBTOPUTEIHHO- 1 1
' 0000IIAIOIUI MOTYIIb)
6.5 [ToBTOpUTENHEHO-0000IIAIOIINN MOTYTH 4
Hroro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 3 26.5







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
n/n Tema ypoka Bcero Koutpoaenbie  Ipaxkruieckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI pecypenI

®dusuka — HayKa o npupoje. ABIeHust 1

PUPOJIbI

dusnyueckue sIBICHUS 1

dusnyecKkue BeMYruHbl. Pa3MepHOCTD.

®uznueckue npudopsl. [lorpemnoctu npu 1

IPSIMBIX U3MEPEHUAX

VYpok-uccnenosanue "M3mepenue

JIMHEHHBIX pa3MEpPOB T U MPOMEKYTKOB 1 1

BpeMeHH"

JlaGopatopHas pabota "H3mepenue 1 1

00BEMa )KUIKOCTH U TBEPIOTO Tena"

JlaGopaTtopHas pabora "Onpeznenenue 1 1

pa3mepoB MajbIxX Tea. Metoj psiioB”

MeTtobl HaydyHOTO NO3HaHUs. Onucanue

(Gu3NYECKUX SIBICHUHN C TTOMOIIBIO 1

Mozenen

VYpok-uccnenosanue "IIposepka

TUIIOTE3bI: JATBHOCTD MOJIETA IIAPHKA, 1 1

MYIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE,

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 "Halmronenue u
00BsiICHEHUE OPOYHOBCKOTO JIBHIKEHHUSI 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 npsAMOTMHEHHOTO PABHOMEPHOTO

20
JIBUKCHUS

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

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

93 OTHOCHUTENBHOCTD ABHKEHUS. CIIOKEeHUE
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 MHEPLUU
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 MPUpPoO/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. MexaHuka"

35 Cuna. fIBnenue tarorenus. Cumia TSKECTH

36 N3o06paxkenue cui. Pemenue 3agay no
teme "OnpeneseHue CUibl TSKECTH"

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
IIPUIIOKEHHOM CHIbI"

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 3agau no reme "Cua 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 JlaBieHre TBEPIBIX TEI

51 Ypok-skcniepumeHT "CrnocoOsl
oTpesieNieH s AaBJIeHUs TBEPIOTO 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 BHICOKHMX 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 atmochepHOro aBieHuUs.
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
JEeNCTBUS )KUJIKOCTH U ra3a Ha
MOTPY>KEHHOE B HUX TeNo"
JlaGopatopHas pabota "OnpezneneHue

69 BBITAJIKUBAIOLIEH CHJIBI, JEMCTBYIOLIEN 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 teme "JleicTBue

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

75 apeoMeTpa WM JIOJAKU U OTpeIeTICHUE
rpy30H0abEMHOCTH"
[ToaroroBka Kk KOHTPOJIBHOU paboTe Mo

76 teMme "JlaBneHue TBEpAbIX TN, KUAKOCTEN
1 ra3oB"

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

78 Mexanunueckasi pabota

79 MomHocTb

80 Pemenue 3agau Ha onpeneneHue paboOTh U
MOIIIHOCTHU

81 PaGora cuinbl TSKECTH M CUITBI TPEHUS
Pemenue 3amay o Teme "PaboTa cuiibl

82 TSDKECTH U CHITBI TpeHus" /Beepoccuiickas
poBepoYHas paboTa MpH MPOBEICHUH C
HCIIOJIb30BaHUEM KOMIIbIOTEpA

83 VYpok-uccnenosanue "Pacuér MolHOCTH,

pa3BUBAEMOM MPU NOIBEME T10 JIECTHULIE"




84

IIpocTeie MexaHU3MBI

85 MowmenT cwibl. [IpaBuino MoMeHTOB
JlaboparopHas pabota "M3ydeHnue npaBuia

86 pblyara JJisi HOJIBUXKHOTO U HEMOIBHKHOTO
0J10K0B"

87 "30510TOE MIPaBMIIO" MEXaHUKHU

88 VYpoxk-npoekt "[IpoekTupoBanue
MOJIMCIIACTOB C 33JJaHHBIMU MapameTpaMu”
Ypoxk-koudepenuus "[IpocTsie

89 MEXaHU3MBI B OBITY, TEXHUKE, JKUBBIX
opranusmax"

90 KoaddunmenT nonesznoro neicTBus
MPOCTBIX MEXaHU3MOB
JlaboparopHas pabota "Onpenenenue

91 KIIJI mnogBu>XKHOTO M HEMOABUXKHOTO
0s10k0B"

92 Mexannueckas sHeprusi. Kunernueckas u
MOTEHIIMaIbHAs SHEePTUs

93 3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPTUU
VYpok-3KcnepuMeHT "IKCnepUMEHTAIbHOE

94 orpesielieHue N3MEHEHUST KHHETUIECKON U
MOTCHIINATHLHON YHEPTHH MPU CKATHIBAHUN
TeJa M0 HAKJIOHHOMN IJIIOCKOCTH"

95 [ToaroroBka Kk KOHTPOJIBHOM paboTe MO
teme "Pabota U MOImHOCTE. DHEeprus"

96 KonTtponshas padora no teme "Pabora u

MOITHOCTB. DHeprus" /Beepoccuiickas




poBepoYHas paboTa pu MPOBEICHUHN HA
OyMa)KHOM HOCHUTEJIEC

97 Pabora ¢ TekcTamu 1mo Teme 1
"MexaHu4eckoe aBrKeHue"

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

99 Pabora ¢ Tekctamu o Teme "Cuiibl B 1
npupojae"

100 PaGora ¢ Texcramu o Teme "JlaBnenne 1
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B"

101 PaGora ¢ Texkctamu no teme "DHeprus" 1

102 Pabora ¢ Texctamu no Teme "IIpocTsie 1
MEXaHU3MBI'"

OBIIEE KOJIMYECTBO YACOB I10 102 93

[NPOTPAMME




8 KVIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxTuieckue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThbI padoThI pecypen
OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
1 KHHETHYECKOW TEOPUHU U X ONBITHHIC 1
MOJITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mojenu TBEpAOro, JKUAKOTO U 1
ra3000pa3HOro COCTOSTHUH BEIIeCTBA
Ypok-konpepennus "Kpucrannnueckue u
4 amopdusie tena. ['paden. [lomyuenue 1
HCKYCCTBEHHBIX aJIMa30B"
5 CmauuBaHue ¥ KanWISIPHOCTb. 1
[ToBEepXHOCTHOE HATSKEHUE
TennoBoe pacmIMpeHne U cxaTue
Tennosoe nemwxkenue. Temmeparypa 1
TemnepaTypHbI€ Kbl
9 BHyTpenHsIs sHeprus u crnocoosl eé 1
WU3MEHEHHUS
10 Bune! Tennonepenaun 1
VYpoxk-koudepenuus "HMcnonabzoBanue
11 TEIJIOBBIX CBOMCTB BEIIECTB U MATEPUAJIOB B 1
LEJSIX dHeprocoepexeHus "
12 KonunuectBo Tennotsl. Y aenpHas 1

TCIINIOEMKOCTD




13

VYpok-uccienosanue "[IpoBepka runoresbl
JMHEWHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA
AKHUJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TemnepaTrypsl"”

14

YpaBHEHHE TEIJIOBOTO OaaHca.
TemiooOMeH ¥ TEIJIOBOE paBHOBECHE. 3aKOH
Herotona—Puxmana

15

16

17

Jlaboparopnas pabota "Vccienoanue
SIBJICHUS TEINI000MEHA PH CMELTMBAHUH
XOJIOJIHOM U ropsiuei Boab!"

Pemenue 3anay no teme "TemnooomeH u
TEIJIOBOE paBHOBecHE"

JlaboparopHas pabota "Onpenenenue
KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJIOM
IpH TEII000MEeHe C HarpeThIM
METAJNIMYECKUM HHJIMHAPOM"

18

[ImaBnenue n oTBEpAEBaHNE
KPUCTAJZIMYECKUX BEIIECTB. Y A€IbHAsA
TEIUI0Ta TUIABJICHUS

19

20

21

Pemenue 3amau nmo treme "IlnaBienne u
OTBEpJIeBaHUE KPUCTATUINYECKUX TeT"

JlaGopatopHas pabota "Onpeznenenue
yJIeIbHOM TEIUIOTHI IJIaBJIeHus Jpaa"

Vpoxk-uccnenosanue "CpaBHEHUE IPOLIECCOB
TUTABJICHUS] KPUCTAIUTMYECKUX Tell U
pa3MsrdeHus Mpu HarpeBaHUH aMOP(HBIX

"

TCII

22

[TapooGpa3oBanre U KOHIEHCAITHS.




Hcnapenue

Kunenue. Y nennHas Tenora
napooOpa3oBaHus. 3aBUCUMOCTD

23
TEMIEPATYPHI KUTIEHUS OT aTMOC(HEpPHOTO
aBJICHUS

24 Pemenue 3amau no teme "IlapoobpazoBanue
U KuneHue"
Ypok-uccinenosanue "OO0bsiCHEHNE

25 3aBUCHUMOCTH TeMIIepaTypbl KUIIEHUS OT 1
naBieHus"

26 HacplileHHbI 1 HEHACHIIEHHBIA Hap.
BiaxxHOoCTB BO311YXa
BrnaxHocTs BO31yxa U €€ u3MepeHue.

27 JlaboparopHnas padota "OnpeneneHue 0.5
OTHOCHUTEIIbHOM BIAXXKHOCTU BO3ayXa"

28 Pemenue 3amau nmo teme "BiaaxHocTs"
Pemenue 3aga4 v aHanu3 CUTyaIuu,

29 CBSI3aHHBIX C SBJICHUSIMU UCTIAPCHUS U
KOHIEHCAIINN

30 DHeprus TOTMBa. Y IeJbHas TerIoTa
CTOpaHHUS

31 [TpuHIMIIBI paOOTHI TEIUIOBBIX ABUTATENEH

39 [TapoBas Typ6uHa. /IBurarens BHyTPEHHETO
CTOpaHHUS

33 KIIJI TermoBoro gBurareis

34 Pemenne 3agau mo reme "KIIJ] TermoBoro
nsurareis"”

35 VYpoxk-koHpepennus "TemnoBsie ABUTATENN




U 3alllMTa OKpY>Karolen cpeant”

36 TennoBbie MOTEPH B TETUIOCETAX

37 3aKOH COXpaHEHMsI U IPEBPALLCHUS] SHEPTUU
B MEXaHMYECKUX U TEIJIOBBIX Mpolieccax
[MoxroroBka Kk KOHTPOJILHOW paboOTe MO TEME

38 "TemoBsie siBeHUs. MI3MeHeHne
arperaTHbIX COCTOSIHUH BeriecTa"
Kontposbnas padota mo teme "TermoBbie

39 siBNeHns. MI3MeHeHne arperaTHpix
cocTosiHUI BemecTBa"

40 Onektpuzanus Ten. J[Ba poaa 3apsioB
Ypoxk-uccnenosanue "Hccnenopanue

41 CIoco0O0B Pa3IUYHBIX BEIIECTB
HaJIeKTPU30BLIBATHCA"

42 B3aunmoneiicTBre 3apssKeHHBIX Tell. 3aKOH
Kynona
Onexrpuueckoe nojue. Hampsok€HHOCTD

43 aeKTpuYeCcKoro nois. [IpuHnun
CYNEPIO3ULNH IEKTPUUECKUX MOJIEH

44 Hocurenu snekTpudeckux 3apsaoB.
OnemeHTapHbIN 3apsan. CTpoeHue aroma

45 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

46 [TpoBOAHMKY, TUINEKTPUKH U
MOJTYTIPOBOTHUKU

47 VYpoxk-koH(pepeHtus "InekTpusaius B
MMOBCETHEBHOM KU3HU"

48 Pemenue 3anau no Teme "3aKOH COXpaHEHHUs

3JIEKTpUYECKOro 3apsaa”




Onekrpuueckuit Tok. ctouHuku

49 1
ANEKTPUYECKOTO TOKA
Ypoxk-uccnenosanue "Hccnenopanue

50 JIEUCTBUA JIEKTPUUYECKOTO MOJISI HA 1
MIPOBOJIHUKY U TUDJIEKTPUKH"

51 DIIEKTPUYECKHI TOK B METaJIaX 1

52 DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax 1

53 DneKTpuyecKas erb 1

94 Cuna Toka. AMnepmerp 1

55 DIIEKTpUUYECKOE HarpskeHue. BonbTmeTp 1
Jlaboparopnas pabota "COopka u

56 HCIIBITAaHUE DJICKTPUUCCKOU TN 1
MOCTOSIHHOTO TOKa"

57 3aBUCHMOCTD CHJIBI TOKA OT HAIIPSHKCHHUS. 1
3akon OMa aJis yyacTKa Lenu
JlaboparopHnas pabota "Hccrnenoanue

58 3aBUCHMOCTH CHJIBI TOKA, IIPOTEKAIOIIETO 1
4yepe3 pe3nucTop, OT HAPSHKSHUS Ha
pe3uCTOpe U CONMPOTUBIIEHUS pe3nucTopa”

59 DIIEKTPUUYECKOE CONPOTUBIIEHUE. Y ACIBHOE 1
COTPOTHBIICHUE

60 JlaGopatopHas pabota "OnpezneneHue 1
yIETBHOTO COMPOTUBICHUS MPOBOJHUKA"

61 Pemenue 3agau no teme "DneKkTprueckoe 1
CONPOTHUBJICHHE. Y IEIBHOE COMPOTUBIIEHUE"

62 Pemenue 3amau mo teme "3akoH Oma" 1

63 [TocnenoBarenbHOE U MapalIeIbHOE 1

COCINHCHUA ITPOBOAHHUKOB




64

JlaboparopHnas pabota "IIpoBepka npaBuia
CJIO’KEHUS HAIIPSDKEHUH TIPU
MIOCJIEIOBATEIILHOM COCTUHCHUU JIBYX
pe3uctopon"

65

Pemenne 3amau mo reme
"[locnenoBarenbHOE U NapaICIbHOE
COCJIMHEHUS TIPOBOHUKOB"

66

67

68

JlaboparopHnas pabdota "IIpoBepka npaBuia
JUTSL CUJTBI TOKA TIPH MapajuieIbHOM
COEIMHEHUU PE3UCTOPOB"

Pemenue 3a1au Ha npumeHeHue 3akoHa Oma
JUTSL pa3JIMYHOTO COSIMHEHHSI IPOBOTHUKOB
OJ1C 1 BHyTpEHHEE COIPOTUBIICHHE
MCTOYHMKA TOKA. 3akoH OMa JiJ1s TOJIHOU
enu

69

Pemenne 3amgau o reme "DJIC, BHyTpEeHHEE
COINPOTHBIIEHNE UCTOYHMKA TOKa. 3akoH OMa
IS TOJIHOM 1enu”

70

71

Jlabopatopnast padora "Onpenenenne IJC
N BHYTPCHHET'O COIMMPOTHUBIICHUSA UCTOYHHKA
ToKa"

[TpaBuna Kupxroga

72

JlaGopaTtopHnas pabota "I[IpoBepka nmpaBui
Kupxroga"

73

74

Ypok-uccnenosanue "M3ydeHue BOJIbT-
AMITICPHBIX XapaKTECPHUCTUK HeJIMHEHHBIX
3J1eMEHTOB"

PaGora QJICKTPHUYICCKOIr'0 TOKA. MOIIIHOCTB




SJICKTPHUYCCKOI'O TOKA

75

76

JlaGopaTtopHnas pabora "Onpeznenenue
paboThl ¥ MOIIHOCTH 3JIEKTPUYECKOr0 TOKa"

3akon JIxoyns-Jlenna. [Torpedurenu
JNEKTpUYECKOro Toka. KopoTkoe 3ambikaHMe

77

Ypok-koHpepenmus "OO0bsICHEHHUE U
MIPUHLIMI ACHUCTBUS JOMAIIHUX
3JIEKTPOHArPEBATEILHBIX TIPHOOPOB"

78

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
"DnekTpuuecKue 3apsabl. 3apsKEHHbBIC Tena
" UX B3aumoaeucTBus. ITocTOSHHBIN
ANEKTPUIECKUIN TOK"

79

KonTponbhas pabota no Teme
"DrekTpuUecKue 3apsabl. 3apsHKCHHbBIC Tela
U UX B3aumojaeucTBus. I1ocTOSHHBIN
anekTpuyeckuii Tok" /Beepoccuiickas
poBepoYHasi paboTa Mpu MPOBEJCHUU C
HCIIOJIb30BaHUEM KOMIIBIOTEPA

80

81

82

ITocTosiHHBIE MAarHUTLI. MarHUTHOE MOJIE
3eMiId U €ro 3HadeHue U KU3HU Ha 3eMIIe

Ypok-uccnenosanue "M3ydyenne
MarHMTHOTO T0JIS IOCTOSIHHBIX MarHUTOB
pU UX 00bETUHEHNH U Pa3/IeiCHUN.

n

anyanmaum{ I10J14 ITIOCTOAHHBIX MarHUuTOB

OmneiT OpcTena. MaruuTtHoe nose
AIIEKTPUYECKOTO TOKA

83

OnbiT AMniepa. MarHuTHoe 1oJie KaTyIKH ¢
ToKOM. [IpMeHeHne IeKTPOMaruuToB B




TCXHHUKE

Cuna AMriiepa u onpejeneHue e

84
HarpaBJICHUs

85 Pemenue 3amad no teme "Cuna Amnepa u
omnpezaeneHue e€ HanpaBiaeHUA"
ONeKTpoABUTaTEb IOCTOSIHHOIO TOKA.

86 Hcnonp3oBanue aneKkTpoaBUraresneii B
TEXHUUYECKUX YCTPONCTBAX U Ha TPAHCIOPTE

87 JlabGopaTtopHast pabora "H3yueHnue aercTBus
MarHUTHOTO TIOJIsI Ha MTPOBOJIHUK C TOKOM"

88 Ypok-koHpepenus "[IpakTudeckoe
MIPUMEHEHHUE 3JIEKTpOABUraTeiein"

89 JlaboparopHnas padota "KoHCcTpyrpoBaHue u
u3ydeHue paboThl dIEKTpoABUTaTENA"

90 JlabopaTtopnast pabora "U3zmepenne KII1/]
AJIEKTPOJIBUTATEIHFHON YCTAHOBKH"

01 OmnbiTel @apazest. 3aKOH 3JIEKTPOMarHUTHOM
uHaykuuu. [Ipasuno Jlenna
Ypoxk-uccnenosanue "Mccnenopanue

92 W3MEHEHUH 3HAaYeHMsI U HalpaBJICHUS
WHAYKIIMOHHOTO TOKa"

Pemenne 3amau no reme "3akoH

93 AIIEKTPOMArHUTHON MHAYKIWU. [IpaBuiio
Jlenma"

94 OnextporeHepatop. CriocoObl MoITyueHHs
AIEKTPOIHEPT U

95 Ypok-koHpepeHIus "DIeKTPOCTaHIIUU Ha

BO300HOBJISIEMBIX UCTOYHUKA OHCPTHHU.




[Ipo6nemsl sxonoruu. ToruBHBIE
3JIEMEHTHI U AJIEKTpoMOoOuIn"

[MoxroroBka Kk KOHTPOJILHOW paboOTe MO TEME

96 . ; 1
DNEKTPOMArHUTHBIE SIBJICHUS

KoHnTtposbHast pabora "DineKTpoMarHuTHbIC

97 sBiieHus "/ Beepoccuiickas mpoBepoyHast 1
paboTa 1mpu IpOBEICHUHA Ha OyMaKHOM
HOCHUTEJIE

08 Pabora ¢ Tekctamu no Teme "Temnnossie 1
siBIeHUS"
Pabota c Texctamu 1o Teme

99 "JeKTpUUecKre 3apsbl. 3apsHKCHHBIE Tela 1
U UX B3aumojencraue"

100 Pa6ota c Texctamu 1o Teme "IlocTosHHBIN 1
ANEKTPUIECKUH TOK"

101 PaGora ¢ TekcTamu o Teme "MarHuTHbIe 1
ABJICHUS"

102 Pabota c Texkctamu 1o Teme 1
"DeKTpoMarHuTHas UHIYKIus"

OBIIEE KOJIMYECTBO YACOB I10 102 995

[NPOTPAMME




9 KJIACC

KosunyecTBo 4acos JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxTuieckue fl[3yqemm :)Iﬁ[()ba[;osaTeanme
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 PSIMOIMHEWHOE IBH)KEHUE 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
3aBHCUMOCTH ITYTH OT BPEMEHU 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 JIBIDKCHHUS TeJla, OpPOIIIEHHOTO 10T 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 TPH JIBIXKEHUH TI0
OKPYKHOCTH

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

28 npuOIMKEHHOE ONMCAaHUE PA3TUYHBIX
BUJIOB MEXaHUYECKOTO ABMKEHUS"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

29 TeMe "MexaHN4eCKOe IBIKEHNE U
CrocoOkI ero onmucanus"
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. Cynepno3uius
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. KoapdummenT tpenns

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

39 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT
CHUJIbl HOPMAJIBHOTO J1aBJIEHUS"

40 JIBrKeHHE Tel 0 OKPYKHOCTH O]
JIEHCTBUEM HECKOJIBKUX CHII

41 3akon bepnymiu u mogsEMHas cuiia Kpblia
Ypok-koHpepenuus "CoBpeMeHHbIE
JeTaTeNbHbIC annaparsl, Cy1a Ha

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

43 Cuiia TSKeCTU Y 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. [IpaBuno MOMEHTOB

48 VYpoxk-uccienosanue "OnpeneneHue
LEHTPA TSHKECTH Pa3IMYHbIX Tea"
HNmnynec Tena. U3sMeHeHne nMirynsca.

49 Hmnynbsc cuiibl. YIIpyroe u Heynpyroe
B3aUMO/IeIiCTBHE

50 3aKOHBI U3MEHEHHUS U COXPAHECHUS
UMITYJIbCa

51 PeaktuBHOE nBMKEHIE
Pemenue 3anay no teme "3akoH

52 COXpaHEeHMsI uMIyibca. PeakTuBHOE
IBHKeHHne"

53 Mexanudeckast paboTa 1 MOITHOCTb

54 Paborta cuiibl TSKECTH, CHITBI YIIPYTOCTH U
CHJIBI TPEHUS
JlaGopaTtopHast pabota "Ornpezenenue

55 paboThI CUIIBI TPEHUS ITPU PABHOMEPHOM
JBYDKEHUH 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 COXPAHEHUST 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
XapaKTepUCTUKHU KoseOaHUil: mepuo,
4acTOTa, aMIUIATYAA
MareMaTH4ecKuil U NpyKUHHBIN

MasaTHUKH. JlabopaTtopHas paboTa
"UccnenoBanue 3aBUCUMOCTH TepUoa

KoJieOaHuil Tpy3a Ha HUTH OT JTUHBI HUTH"

JlaGopatopHas pabota "HccnenoBanue
3aBHCHUMOCTH NEepHoa KoneOaHun
IIPY’KWUHHOT'O MasATHUKA OT Macchl rpy3a”

FapMOHI/ILICCKI/IC KoJieOaHMs

0.5

68

JlabopaTtopHnas pabota "M3mepenne
YCKOPEHHSI CBOOOTHOTO TajeHus"




69

3aryxaromue Konebanus. BeiHyX1eHHbIE
koneOanus. Pesonanc

70

71

72

[IpeBpamienue 3nepruu 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. CelicMu4eckue
BOJIHBI"

3Byk. Pacnipoctpanenue u otpaxeHnue

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 aKyCTUYECKOT0 pe3oHaHca"

Nudpa3syk u ynprpasByk. Kondepenius

81 "Hcnonb30BaHue yIbTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUAX"

82 OJEeKTpPOMarHUTHOE OJIE U
3JIEKTPOMArHUTHBIE BOJIHbI

83 CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH
Ypok-koudepenmus "[lkana
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 3akoH oTpaxeHus cBeta. [lmockoe 3epkaio

01 [TocTpoenue nzobpaskeHuit,
c(OPMHUPOBAHHBIX 3EPKATIOM

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

93 JlaboparopHuas padota "Vcciienopanue




3aBUCHUMOCTH yTJjia IPeIOMJICHUS 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, OITUKOBOJOKOHHAS CBS3b"

96 JIun3a, X0 My4eil B TUH3E

97 dopmyIia TOHKOH JTMH3BI

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

[Tonyuenue n300pakeHH ¢ MTOMOIIBIO

99 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
CHEKTpalibHBIX I[BETOB. [lucnepcus cBeta

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 UCIyCcKaHus"

108 PannoaktuBHOCTh. Anb(a-, 6eTa- u
ramma-u3J1y4eHus

109 Crpoenue aTomHoro siapa. Hykionnas
MO/JIeJIb aTOMHOTO si/ipa

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 cBA3M aTOMHBIX siziep. CBA3b
Macchl ¥ SHEPTUU

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

116 Peakuuu cunTe3a u neneHus saep.
Nctounuku sHeprun CosHIa U 3BE3]T
VYpoxk-koHbpepeHys "SnepHas sHepreTUKa.

117 DKOJIOrHUeCcKue MpoosIeMbl s1epHOI
SHEPreTHKu"




[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 JlaGopaTtopubie padoTsl 1o Teme "[IpocTrie
MeXaHU3MbI"

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

127 Pemienne pacueTHBIX U KaU€CTBEHHBIX
3amad 1mo reme "BiaxxHOCTB"
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
3aznad no teme "KIIJI anexrpoycranoBok"

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

132 " " 1

CBeTOBbIE SIBIICHUS

133 Pabora ¢ Texcramu o 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 45

I[TPOTPAMME







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






