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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yIIyOJI€HHOM YPOBHE OCHOBHOM 00pa30oBaTEIbHON MPOTrpaMMbl, MPECTaBICHHBIX
B ®I'OC 000, a takxe ¢ yuérom deaepanbHON pabouel MporpaMMbl BOCIIUTAHUS
u Konuenuuu npenojaBanus yueoHoro npeamera «Duszmkay.

CopnepkaHue mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBICTBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOCHHMIO (DM3MYECKUX 3HAHUM, U Ha (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOMU
rpaMOTHOCTH oOydaromuxcsd. B mnporpamme mno (u3uke  y4UTHIBAKOTCA
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM 00y4eHHUs, a TaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYyYHBIX Y4YEOHBIX IMPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rogam oOyuyeHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO NOCIEA0BATEIbHOCTh
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUSA MPEIMETHOTO COJEpKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € UEIbI0 OKa3aHUS METOAUYECKOU
MOMOIUIM YUYUTENIO B CO3/IaHUU paboueli mporpaMmbl 0 y4ueOHOMY MPEIMETY.

dusuka sBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, TOCKOIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHEHN, OUoIoTuen, actTpoHoMueH U puznueckoit reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTUHY MHUpA, NPEIOCTABISIET HauOojee sSCHbIe
oOpasibl MPUMEHEHHsI HAYYHOTO0 METOJa MO3HAaHMsI, TO €CTh CIocoda MOoJyYeHUs
JIOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 THaBHBIX 3a7a4 (PU3MUecKOoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3ydyenne ¢u3ukun Ha YrIyOJEHHOM YpPOBHE IMPENIoiaraeT YBEPEHHOE
BJIAJICHUE CIIeIyIOLUMU KOMIETEHTHOCTSIMH, XapaKkTepU3yrIUMU
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OLIEHMBATh U TIOHUMATh OCOOCHHOCTH HAyYHOTO HCCIEAOBAHNUS;

WHTEPHPETUPOBATh JAaHHBIE M MCIOJb30BaTh HAy4YHbIE JOKA3aTeIbCTBA IS
MOJTYYEHHUSI BEIBOJOB.

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



OCHOBHBIE  00111€00pa30BaTENbHbIE MPOTPAMMBI, YTBEPKIEHHOW peIICHHEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poTokosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enmn n3ydenust pu3uky Ha yriryOIEHHOM ypOBHE:

pa3BUTHE WHTEpPECa W CTPEMJICHHS OOYYAIOIIUXCS K HAyYHOMY H3YYCHHIO
IPUPOJIbI, PA3BUTHE UX UHTEIICKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

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

dbopMUpOBaHNE HAYYHOTO MHPOBO33PCHHS KaK pe3yiabTaTa U3YYCHUS OCHOB
CTPOEHUS MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHHEe YMEHHUW TPUMEHATH (U3HUECKUE 3HAHWS U HAYYHbBIC
JI0Ka3aTeNbCTBA U OOBSICHEHUS OKPY KAIOIINX SBJICHMUIA;

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

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiein
npodeCCUOHAIBHOW  JCSITEIbHOCTH, CBS3aHHOM C (U3MKOM, TMOArOTOBKA K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

dbopMHpOBaHWEe TOTOBHOCTH K JalbHEUIIEMY HW3y4YeHUIO (U3MKu Ha
yrayOon€HHOM YPOBHE B paMKaX COOTBETCTBYIOIIMX Mpoduiieit 00ydeHus Ha ypOBHE
cpeaHero oo1iero oopa3oBaHus.

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

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIUTOBBIX, DJIGKTPOMATrHUTHBIX M KBAaHTOBBIX SIBIICHUSX;

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

OCBOEHHUE METOIOB PEIICHUS PaCUETHBIX M KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3/IaHUs W UCIOJB30BaHUS (U3MUECKUX MOJENel, BKIIOYas TBOPYECKHE U
PAKTHUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE MCCIEAOBATEIBCKUX YMEHHM: HAONIONaTh SBICHUS W H3MEPSThH
buznyecKkre BEIUMYUHBI, BBIIBUTATh TUIIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHbIC
CHoCcOObI UX MPOBEPKH, IUIAHUPOBATH U MPOBOJAUTH OMBITHI, SKCIIEPUMEHTAIbHbIE
WCCJICIOBAHMSI, AHAJTM3UPOBATH MTOTYUCHHBIC TAHHBIE U JIeJIaTh BHIBOJIBI;

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

3HAKOMCTBO CO cdepamu MpoPeCCHOHATBHON NeATEIbHOCTH, CBI3AHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3nYECKON HAyKH.



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



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

®duzrka — Hayka O mpupoje. SIBieHus NpUpoabl (3JIEMEHTHI COJEpKaHUS,
BKJIIOYAIONINE MEXKIpPEAMETHbIE CBsi3u). DU3MUecKue SBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznueckne BeaWuuHbl. PasmepHocTh. EnuHMIBI (U3HMYECKUX BEJIWYUH.
N3mepenne @uanueckux BenuuuH. OTanoHbl. dusmyeckue npudopsl. lleHa
nenenus. [lorpemnocts n3mepenuil. [lpaBuna Oe3onacHoro Tpyna npu padbore ¢
1a0opaTopHbIM O0OpynoBaHMEM. MexayHapoaHas cuctema enuHull. IlepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢u3nka u 1pyrue ecCTeCTBEHHbIE HAYKH U3y4aloT pupoay. EcrecTBeHHO-
HAayYHbIA METOJl TO3HAHWS: HAONIOJCHHE, ITOCTAaHOBKAa HAYYHOI'O BOMPOCA,
BBIIBJKEHUE THUIIOTE3, SKCIEPUMEHT 110 TPOBEPKE TUIOTE3, OOBICHEHUE
HaOmogaemoro siBiaeHus. Onucanue Gu3NIeCcKUX SBJICHUN C MTOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

MexaHnnueckue, TEMIOBBIE, IJEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
SBJICHUSL.

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

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue UEHbI IeJIEHUs MIKaJIbl U3MEPUTEILHOTO TpUbdopa.

N3mepenue pacCTosIHUMN.

N3mepenue mnomany u o0beéMa. MeTo1 naneTku.

N3mepenue BpeMeHHU.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MalbIX Teld. MeTox psaoB.

IIpoBeneHne wHccienoOBaHUS IO IMPOBEPKE TUIOTE3bl: JAIBHOCTH IOJIETA
[IapuKa, MyneHHOTO TOPU30HTAIBHO, TEM OOJIBIIE, YeM OOJIBIIE BBICOTA MTYCKA.

Paznen 2. IlepBoHayasibHbIEe CBECHUS 0 CTPOEHUM BellleCTBA.

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

JIBrxkeHune uactul BemiecTBa. CBs3b CKOPOCTH JBW)KEHHMS YacCTUL[ C
temriepatypoil. bpoyHoBckoe aBwxkenue. [uddysus. BzanmopeiicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTENM M TBEPIBIX
(kpucTammyeckux) Tell. B3anMoCBs3b MEXKIy CBOWCTBAMH BEUIECTB B Pa3HBIX



arperaTHpIX COCTOSHUSIX M MX aTOMHO-MOJIEKYJISpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Habmonenue sBneHuil, 00BACHAIOMUXCS TPUTHKEHUEM WIIH OTTAJKWBAHUEM
YaCTHIL BEIIECTBA.

Jlabopamopnsie padomul u onvimel.

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

OneITHI IO HAOJIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

OnpITH IO OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHHUS.

Paznen 3. /IBukeHue u B3auUMOACHCTBHE TeJl.

Mexannueckoe paswxeHue. Ilyte u  nepememienue. PaBHOMepHOe u
HepaBHOMepHOe JBrkeHHe. CBOOOJHOE MaJieHuEe Kak MpUMEpP HEPaBHOMEPHOTO
nerkeHus Ten. CkopocTb. CpenHsss CKOPOCTh HNPH HEPABHOMEPHOM JBUKCHHM.
Pacuér myTu U BpeMeHU ABUKCHUS.

['padixkn 3aBUCMMOCTEN BENMYMH, OMNMCHIBAIOUIMX JBMKeHHE. OOmme
HNOHATHA 00 OTHOCUTENIBHOCTH JBHXKeHUs. CIOXKEeHHe CKOpOoCTel I Ted,
JBIOKYIIUXCS MMApaIebHO.

SBnenue wuHepnuu. 3aKOH WHEpUMH. B3ammoneincTtBue Ten Kak MpUYAHA
W3MEHEHHSI CKOPOCTH IBWKEHMS Tel. Macca Kak Mepa MHEPTHOCTH Tella B
MOCTyHaTeIbHOM JBWXEHUU. I[lnoTHocTh BemecTBa. CBsi3b IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYyJl B eauHule o0béMa BemectBa. (CMecH U CILJIaBBL
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

Cuita Kak XapakTEepUCTHKa B3auMoAeHCTBHS Tesl. Cuna ynpyrocTd M 3aKOH
['yka. M3mMepenune cuiibl ¢ MOMOIIBIO IUHAMOMETpA. SIBIIEHUE TATOTEHUS U CHJIA
TsokecTd. Cuila TSKeCTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HAMPABJIEHHBIX MO OJHON mpsiMoil. PaBHoxeicTBytomas cuii. Cuiia TpeHUsl.
TpeHue CKONBXKEHHS W TPEHHUE IOKOs, BSI3KOE TpeHue. TpeHue B Npupoae u
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHMuecKoro JIBHKCHUS TeTa.

M3mepeHne CKOpOCTH NMPSAMOJIMHENHOTO JBUKEHMS.

HaOGmroienue siBfieHust HHEPIUH.

HabGnronenue n3MeHeHust CKOpOCTH MPY B3aUMOJICUCTBUU TEll.

CpaBHEHHE Macc 110 B3aUMOJIEHCTBUIO TEJL.

CrnoxeHue CUJl, HalPaBJICHHBIX 110 OJHOW MPSIMOIA.

Jlabopamopuvie pabomul u onvimol.



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

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

OnbITEI, JEMOHCTPUPYIOIIHME 3aBUCHUMOCTh pacTsikeHus (nedopmarini)
MPY>KUHBI OT MPUII0KEHHOW CHUIIBL.

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

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. Cuna naBnenus. CnocoObl yMEHbBIIECHUS U YBEJIMUEHUS JABJICHUS.
JlaBnenue raza. 3aBUCUMOCTbD JaBJICHUs raza oT o0bEéMa 1 Temnepatypsl. [lepenaua
JABIICHUS TBEPABIMH TEJIaMH, JKHAKOCTAMH UM Tra3zaMu. 3akoH [lackans.
[THeBMaTHUECKHE MAIIIUHBI.

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

Atmochepa 3emnn u atrmocdepHoe naBieHue. [IpuumHbl CyliecTBOBaHUS
Bo3aymHOM o0oiouku 3emud. OnbiT Toppuuenu. M3mepenue atrmocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JAaBJICHHUS OT BBICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U3MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y CI0BUE BOSHUKHOBEHUS BHITAJTKUBAIOIEH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoraBaHue.

Hemoncmpauuu.

3aBUCUMOCTh JAAaBJIEHUA ra3a OT TeMIEPaTypPHhI.

[lepenaua naBneHUs KUJIKOCTHIO U TA30M.

Coobmiaromuecst COCy/Ibl.

I'mppasinueckuil mpecc.

[IposiBieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

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

PaBeHCTBO BBITAIKUBAIOLIEN CUJIbI BECY BBITECHEHHOW KUJKOCTH.

VYcnoBue miaBaHus TeN: IJIaBaHUE WM MOTPYKEHUE TeNl B 3aBUCUMOCTH OT
COOTHOIIIEHHUSI TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimaol.



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

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

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, 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.

KoHcTpynpoBaHue apeoMeTpa Uid KOHCTPYUPOBAHUE JIOJKU U ONPEICIICHHUE
€€ rpy30I0AbEMHOCTH.

Paszgeua S. PaGora u MOIIHOCTB. JHeprus.

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

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, MOJHUCHIACT, HAKJIOHHAA
IJIOCKOCTh, HOJKHUYHBIN MeXxaHu3M. MoMmeHT cuiibl. PaBHOBecue prruara. [Ipasuio
MOMeHTOB. [IpuMeHeHHe TMpaBwia paBHOBECHUS phluara K OJOKY. «3050TOe
npaBuio» mexanuku. KITJ] mpocteix MmexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBbIX OpraHu3Max.

Mexanuueckas oHeprusi. KuHeTmyeckas ¢ TOTEHIMAJIbHAS JSHEPrusl.
[IpeBpalieHre OTHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALLCHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KIIJ[ HaKIIOHHOW MIIOCKOCTH.

W3yuyenue npaBuia peruara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HETIOJBUKHOTO OJIOKA.

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

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON SHEPTHH.

8 KUIACC

Pa3znen 6. TensioBble siBJIeHHS.

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



Mogenu TBEPIOro, >KHIKOTO M Ta3000pa3HOrO COCTOSIHUNA BEIIECTBA.
Kpucranmnnueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHHA. TEeXHOJOrnyM MOJyYeHUs] HCKYCCTBEHHBIX anMa3oB. OObsCHEHHE
CBOMCTB T'a30B, )KMJIKOCTEH U TBEPABIX TEJI Ha OCHOBE IOJOKEHUH MOJEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HATsSI)KEHHE, CMAauyMBaHUE, KaIWUISIPHBIC
ABJICHHs. TEIJIOBOE pacUIMpEHHE M C)KaTue. 3aBUCUMOCTb JABJICHHS ras3a oOT
00BEMa, TeMIepaTypsbl.

Temneparypa. CBsA3b TeMIlepaTypbl CO CpEIHEH KHHETUYECKOM OJHEprueu
TEIJIOBOTO JIBMKEHHMSI YacTull. TemneparypHble IIKAJIbI.

Buytpennsis sHeprus. CnocoObl HW3MEHEHHMS BHYTPEHHEH SHEPTHUu:
TEeIIonepeaavya u CoBeplieHre padboTel. Buasl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKIMs, W3IyyeHue. Buael Termonepegayn B OPUPOAE U TEXHHKE.
HeoOpaTuMOCTh TEMIOBBIX MPOLIECCOB.

KonnuecTBo TemnoTel. YenbHas TEMIOEMKOCTh BelECTBa. TemaooOMeH U
TEIJI0Boe paBHOBecue. 3akoH HpioToHa-PuxmaHna. YpaBHEeHHE TEIIIOBOTO OajlaHca.

[InaBiieHWE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BELIECTB. Y IEJIbHAS TEIJIOTA
miaieHus. [lapooOpasoBanue n konnaeHncauus. Mcnapenue. Kunenue. Y nenpHas
TeIUI0Ta napooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATYPbI KUIIEHUS OT aTMOC(epHOTOo
naBieHUA. HachlleHHBIN 1 HEHACBIIIECHHBIN TTap. BiaxxHOCTh BO3AyXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[TpuHiunel pabotsl TeroBeix asurateneit. KIIJ TemmoBoro nBurarens.
TermioBple ABUTATENIM M 3alllATa OKPYXKAOLIEH cpeapl. TennoBble MOTEpU B
TEILIOCETSX.

3aKOH COXPAaHEHHMsI W NPEBPALLCHUS SHEPTUH B MEXAaHUYECKUX U TEIUIOBBIX
IIPOIIECCaX.

Hemoncmpauuu.

Habmoienue OpoyHOBCKOTO IBUYKEHUSI.

Hab6mronenue nuddysuu.

HaGniogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyuMBaHUS M
KaMWUISIPHBIX SIBIICHUU.

HabGnrogenue TemioBoro paciupeHus Teml.

M3meHeHne naaBiieHUs ra3a NpU HM3MEHEHHMM OOBEMa M HArpeBaHUU WIH
OXJIaXKICHUH.

[IpaBuna naMepeHus: TeMiepaTyphl.

Buns! Teruionepenayn.

OxJnax/ieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHnn pab0oThl BHEITHUMH CHUJIAMH.

CpaBHEHHE TEIIIOEMKOCTEN pa3INYHbIX BELLECTB.

HaOmronenune kuneuus.



HabGnrogeHnue nocTossHCTBa TEMITEPATYPhI IPH TIIABICHUH.

Moenu TenIOBbIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

OMnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIA caxapa.

N3mepenne TeMiiepaTypbl IPY NOMOLIM KUJKOCTHOTO TEPMOMETPA U JaTYHKA
TEMIIEpaTyphl.

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

Omnpenenenre AaBlIeHUs BO3yXa B OaJUIOHE LIITPULIA.

HccnenoBanve 3aBUCHUMOCTH JABJIEHUS BO3JAyXa OT €ro oo0béma H
TEMIIepaTyphl.

[TpoBepka runoresbl JMHEWHON 3aBUCHMOCTH JUTMHBI CTOJIOMKA KHUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

HaGnrogenue wu3MeHEHUs BHYTPEHHEH SHEpPruM Tela B  pe3yibTaTe
TEIIoNepeaud U padOoThl BHEITHUX CHJL.

HccnenoBanue siBJIEHUS TEIUIOOOMEHA ITPU CMEILIMBAHUH XOJIOITHOM U TOpsUei
BOJBI.

Omnpenenenre KOJIMYeCTBa TEIUIOTHI, MOJIYYEHHOIO BOJIOM MPH TEIJI00OMEHE C
HArpeThIM METAJNIMYECKUM LIMITUHIPOM.

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

Onpenenenue yIeapHON TEINIOEMKOCTH BELIECTBA.

HccnenoBanue nporecca UCHapeHus..

OmnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO31yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABJICHUS JbJA.

Pazges 7. diekTpudyecKkue 1 MAarHUTHbIE SIBJICHHS.

OnekTpuzauus Tel. J[Ba poaa d3IEKTpUUECKUX 3apsaoB. BzaummopeiicTBhe
3apspKeHHBIX Tell. 3akoH Kyrnona.

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

Hocutenu snexkTpuyeckux 3apsaoB. DJIEMEHTApHBIA ANEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBOIHMKHM, HIMAJIEKTPUKH M IOJIYNPOBOJHHUKHU. 3aKOH
COXpaHEHUS IEKTPUUYECKOTO 3apsiaa.

DJIEKTPUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
W cTOYHMKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro Toka (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B METAJIAX, )KUJIKOCTAX U ras3ax.

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



napajuiebHOE COeIMHEHHE NTPOBOAHUKOB. DJIC B ey NOCTOSHHOIO TOKA. 3aKOH
Oma mist monuoit nenu. [IpaBuma Kupxroda. Pacy€r mpocThIX 3JEKTpHUECKUX
uenen. HenmnmHelHbIe 3JIEMEHTHL.

Pabota ¥ MOIIHOCTH DJEKTpUYECKOrOo ToKa. 3akoH Jlxoynsa-JleHua.
DnexkTpudecKre 1enu U NOTPEeOUTENH IIEKTPUIecKoi sHepruu B ObITy. KopoTkoe
3aMBIKAHHE.

[TocTtostHHBIE MarHuThL. B3anmoaencTBUE NOCTOSSHHBIX MATHUTOB. MarHuTHOE
nosie. MaruuTHoe mosie 3eMJIM M €ro 3HadyeHHWe I KU3HU Ha 3emyie. OnbIT
Opcrena. MarautHoe noje 3iekTpuyeckoro toka. OmbiT Amnepa. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. JIeHCTBME MAarHUTHOTO IIOJIS1 HA IPOBOJAHUK C TOKOM.
Cuna Amnepa u onpeneseHue €€ HarpaBieHUs. DJICKTPOABUIaTENb TOCTOSHHOTO
ToKa. lMcnosb30BaHME SIIEKTPOABUTATENENM B TEXHUYECKUX YCTPOMCTBAX M HAa
TPaHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuH. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl IOy YEHUS AIEKTPUYECKOU DHEPTHH.
DONEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHMKAX SHEPIHH. DKOJOTHYECKHE
pOOIEMBI SHEPTETUKH. TOIIIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOHIIH.

Jemoncmpayuu.

DJekTpu3anus Ted.

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

Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.

DNeKTpocTaTHYeCKast HHAYKIHUS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.

MopgenupoBanue CWIOBBIX JIMHUM 3JIEKTPUYECKOIO IIOJISL C ITOMOLIBIO
OyYMa)KHBIX CYJITAHOB.

[IpOBOIHUKH U AUBJIECKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUM TOK B KUIKOCTH.

["a30BbIii pa3psia.

N3mepeHne CUITbl TOKa aMIIEPMETPOM.

W3mepenne dIeKTpUIeCKOTO HANIPSKEHUS BOJIBTMETPOM.

PeocTaTt 1 Marazud COnpoOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3IeJIEHUs MOJHOCOB MAarHUTA.

MoaennpoBaHrue MarHUTHBIX MOJIEW MMOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMarHur.

JlelicTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.



DNEeKTPOABUTaTENb NOCTOSHHOIO TOKA.

OneiTel @apajes.

DneKTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnvie pabomul u onvimaul.

OnpIThl 1O HAOMIONEHUIO DJIEKTPU3AIMU TeJl MPU CONPUKOCHOBEHHHM W
WHIYKIUEN.

HccnenoBanne NEUCTBHS — DJIEKTPUYECKOTO IOJSA HA IPOBOJAHUKH U
JTUBJIEKTPUKHU.

COopka 1 HCTbITaHUE ANEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

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

OnBITHI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb 3JIEKTPUUYECKOTO COMPOTHUBIICHHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUTOIIAIN [TONIEPEYHOTO CEYEHUS U MaTeprala.

Omnpenenenue y1eapHOT0 CONMPOTUBICHUS IPOBOJHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUH TpU  MOCIEI0BAaTEIBLHOM
COEJIMHEHUHU JIBYX PE3HCTOPOB.

[IpoBepka mpaBuia I CWIbBl TOKAa MpPU MAPAJUIETBHOM COEIHMHEHHUH
PE3UCTOPOB.

Onpenenenue I/{C 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BeInoJIHEHUS 3aK0HAa OMa IS TOJHOM LENN.

M3y4yeHue BOJITAMIEPHBIX XapaKTEPUCTUK HEJIMHEWHBIX 3JIEMEHTOB (JIAMIIbI
HAKAJIMBAHMS WX MTOJIYIIPOBOJHUKOBOIO TMO/A).

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO Yepe3 PE3UCTOP.

OnpeneneHre MOIIHOCTHU JIEKTPUUECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOPE.

Omnpenenenue K111 narpeBarens.

HccnenoBaHre MarHUTHOTO B3aUMOJIEMCTBUS TOCTOSIHHBIX MarHUTOB.

W3ydyeHne MarHuTHOTO TMOJISl MOCTOSHHBIX MarHUTOB MPHU UX OOBEINHEHUU U
pazzieneHuu.

HccnenoBanue nelCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEIIKY.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOJEHCTBUSA KaTYILIKH C
TOKOM M MarHuTa OT CHJIBl M HalpaBJ€HUS TOKA B KAaTyLIK€ M OT HAJIAYUSA
(OTCyTCTBUS) CEpACYHUKA B KaTylIKE.

N3yyenue neiicTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

KoHcTpynpoBanue u nzydeHue padoThbl JJIEKTPOABUTATES.

N3mepenne KII/I anextpoaBurareabHON yCTaHOBKH.

OnpITBl O UCCJIENOBAHHUIO SIBJIEHUA DJIEKTPOMAarHUTHOW  MHAYKLIMM:
VCCJIEIOBAHNE U3MEHEHUI 3HAYEHUS U HAIIPaBJIEHUS] MHAYKIIMOHHOIO TOKA.

9 KIIACC



Paznen 8. Mexannueckue siBJICHUS.

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

BekTopHble BEMYMHBI, ONEPAIMU C BEKTOPAMU, MPOCKINHU BEKTOpa. Paanyc-
BEKTOpP MATEpHAIIBHOW TOYKH, IIEPEMEUIEHUE Ha IUIOCKOCTH. PaBHOMepHOe
NpSIMOJIMHEWHOE IBMkeHNE. HepaBHOMEpHOE NpsIMOJIMHENHOE IBH>KeHUE. CpenHsis
Y MTHOBEHHAsi CKOPOCTh TeJa IPH HEPABHOMEPHOM JBUKECHUH.

Yckopenne. PaBHOYCKOPEHHOE MPSIMOIMHEWMHOE NBWKEHHUE. Y CKOPEHHE
cBoOogHOTO MMagenus. OneITel I anmuiest.

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

JIBrokeHue Tena, OpOIIEHHOTO MO/ YTJI0OM K TOPU30HTY.

JIBHMkEeHHE 10 OKPYKHOCTHU. JIMHEHHAs: CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
Y 4acToTa O0paIieHus Mpyu paBHOMEPHOM JBHKEHHUU MO OKPYKHOCTU. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cuibl. PaBHOIE€MCTBYIOIIASA CHIIA.

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

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujla TPEHUS CKOJIbKEHUS, CHJIa
TpPEHUs TIOKOSI, ipyrue Buibl Tpenus. Koaddurment tpenus.

JIBUKEHHE T IO OKPY>KHOCTHU MO/ IEUCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnmu u nogbéMHas cuia KpbuUla. COBpEMEHHBIEC JIETATEIbHBIC
ammaparbl, CyJa HAa TMOABOAHBIX KpPBUIbSAX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWIAX. J[BMyKEHHUE TT0e3/1a Ha MarHUTHOM TOTyIITKE.

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

PaBHoBecue maTepuanbHOM TOUkU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc Tena. U3smMenenue umnyisca. IMnynbe cuiibl. Ypyroe u Heynpyroe
B3aUMOJICHCTBUE. 3aKOHbI W3MEHEHUS M COXPAHEHUS UMMyJibca. PeakTuBHOE
JIBUKCHHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
TpeHusi. CBs3b dHEPruM U paboThl. [loTeHIIManbpHas YHEPTUS Tela, MOTHATOTO HaJl
ITOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHeprus cxxaTon npyxuHsl. Kunernueckas
sHeprus. TeopemMa O KMHETUYECKOW SHEPruu. 3aKOH HW3MEHEHHS U COXPAHCHUS
MEXaHUYECKOU YHEPTUH.

Hemoncmpauyuu.



Habnrogenne MexaHM4eCcKOro ABMKEHUS Tejda OTHOCHUTEIBHO Pa3HbIX TN
OTCYETA.

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

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBH>KECHUSL.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO IBUKEHHUSI.

HabGnronenue nBM>KEHMS TeJla 0 OKPY>KHOCTH.

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

HaOmronenue paBHOBecHs TeJl, CBOOOTHOTO MaJcHUs, KOJeOaHUsI MasiTHUKA B
WHEPIUAIbHBIX CUCTEMAaX KaK MOATBEPKIECHUE TPUHIIUIIA OTHOCUTEIBHOCTH.

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

HabiroieHue paBeHcTBa CUIT ITPU B3aUMOJIEHCTBUU TEJL.

M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIrybca Mpy B3aUMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHue UMITyJIbca IPU a0COIIOTHO HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHHEe UMITyJIbCa MPU YIPYTOM B3aUMOJEHCTBUU.

HabGnrogeHnne peakTUBHOTO ABUKEHUSI.

CoxpaHeHHe SHEPTUH NTPU CBOOOTHOM MaICHHH.

CoxpaHeHHE 3HEPTUHU TP ABHXKEHUM TeJ1a IO JCHCTBUEM MIPYKHUHBI.

Jlabopamopuvie pabomul u onvimaol.

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

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

OnpeneneHue YCKOpEHHUs Tella NpPH PaBHOYCKOPEHHOM JBH)KEHHH IIO
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

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

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTM  CUJIbl  TPEHHMS CKOJBXEHHS OT  CHJIBI
HOPMAJIBHOTO JaBJICHHUS.

Omnpenenenre KO3PPUIMEHTA TPEHUS CKOIBKEHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.



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

OmnpeneneHue padOThl CUIIBI TPEHUS NPU PABHOMEPHOM JABMXKEHHUM TeJa MO
TOPU30HTATBHON TOBEPXHOCTH.

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

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarenbHoe nuxenune. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIA: TIEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawlue KoJieOaHus.
Boinyxiennbie konebanus. Pesonanc.

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

Mexannueckue BoJIHBL. [IpomonbHble W monepedHble BOJIHBL. (CBOMCTBa
MEXaHUYECKUX BOJIH: MHTEpepeHus u qudpakuus. J[JmHa BOJTHB U CKOPOCTh €€
pacripocTpaHeHus. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJTHBI.

3ByK. Pacnipoctpanenue m oTpakeHue 3ByKa. | pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. MudpasByk u ynbTpa3Byk. Ncmnosb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Jemoncmpayuu.

HaOmronenne koneGanuii Tel nod OEHCTBUEM CHWJIBI TSKECTH W CUJIBI
YOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.

PacnipocTpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

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

HaOmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuwie pabomul u onvimaol.

OmnpeneneHue 4acTOThI U NMEpUoJia KojJeOaHU MaTeMaTHYECKOTO MasiTHUKA.

OmnpeneneHre 4acToThl U MEpUoa KoJieOaHUN NPYKUHHOTO MasiTHUKA.

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

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

[IpoBepka HE3aBUCUMOCTH TNepUOa KOJeOaHW Tpy3a, MOJABEIICHHOIO K
JIEHTE, OT MAcChl rpy3a.

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

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.



Pasznen 10. DnekTpoMaraHuTHoOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BoiHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CBs3U. Pagnonokanusa. Kocmuueckas cBA3b.

DIneKTpoMarauTHas npupoja csera. CKopocTh cBeTa. BonHOBBIE CBOMCTBA
cBeTa: MHTephEepeHIns U AUPPaKIIHsL.

Hemoncmpauuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakiuys cBeTa.

Jlabopamopnvie pabomul u onvimaol.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C IOMOIIBIO MOOMIBHOIO
tenedoHa.

[TpoBeneHne onpITOB MO HAOJIIOAEHUIO HHTEPPEPEHITUN U TUDPAKIIUN CBETA.

Paszpnen 11. CBeToBbIC SIBJICHUS.

JlyueBass MojJenb CBE€Ta W TE€OMETpUYecKas oNnTuka. VCTOYHHMKHM CBeTa.
[IpssmonuHelHOe pacnpocTpaHeHue cBeta. 3atmenns ConHna u JIynel. Otpaxenue
ceera. [lmockoe 3epkano. 3akoH oTpaxkeHus cBeTa. IlocTpoeHne n300pa)keHuH,
c(hOpPMHUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3akoH npesiomyieHus cBeta. [loaHoe oTpaxkeHue cBerta.
Hcnonb30BaHuE MOJTHOTO OTPAXKEHUSI B ONTUYECKUX CBETOBO/AX, ONTOBOJOKOHHAS
CBS3b.

Jlunza, xonx nyuverr B nuH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n3o0pakeHut, CcHOPMUPOBAHHBIX TOHKOM JMH30M. OmnTHYeckas cHcTeMa
¢doroanmnapara, MUKpPOCKONAa M Tejleckonma. [7a3, Kak omnTHYecKas CHCTEMa.
bim30opyKkocTh U 1adbHO30PKOCTb.

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

Hemoncmpayuu.

[IpssmMonuHeHOE pacipOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300paxeHuit B IIIOCKOM 3€pKaje.

[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

[Tomyuenue n300pakeHNii ¢ TOMOIIBIO JIUH3.

[Tpunuun aeiicTBus GoroanmnapaTa, MUKPOCKOTA U TEJIECKOIIA.

Mopens rina3sa.

Paznoxenue 6e1oro cBera B CIEKTP.



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

Jlabopamopuvie pabomul u onvimol.

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

N3yyeHnue cBONCTB N300paKeHUsI B INIOCKOM 3€pKalie.

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

[Tonyyenune n300paxkeHU ¢ TOMOIIBI0 COOMPAIOIICH JTMH3BI.

Omnpenenenue (QOKYCHOTO pacCTOSHUS M ONTHYECKOW CHIIBI cOOMparomiei
JIVH3BI.

OMBITHI MO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

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

Pa3gen 12. KBaHnTOBBIE SIBJICHHUS.

OmneiTel Pe3epdpopna u mianerapHas Mmozienb atoma. Monens aroma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHThl. JInHeyaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u ramma-uzinydenus. CTpoeHrHe aTOMHOTO
anpa. HyxioHnas wmoxaens aromHoro sapa. HM3zoromsl.  PaguoakTuBHBIE
npeBpaiieHus. [lepuon monmypacnaga aToMHbBIX siaep. J[elcTBuE paarMoOaKTUBHBIX
M3JIy4YCHUHN HA )KUBBIC OPTraHU3MBbl. 3alIMTA OT PAJIUOAKTUBHOIO U3JTYUEHHUS.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsSJ0OBOTO U MAacCOBOrO YMCEIN.
OHeprus cBsI3M aTOMHBIX snaep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenus spep. Mcrounuku sHeprun CosiHIA W 3BE3A. SepHas sHEpreTHka.
DKoJIorTUYecKre MpoOIEeMbI SIACPHON YHEPTETUKH.

Hemoncmpauuu.

CrekTpbl U3Ty4EHUS U TTOTJIOIICHHUS.

CrexTpsl pa3IM4yHbIX Ta30B.

CnekTp Boaopo/a.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Perucrpanus nzmydeHust IpUPOIHBIX MUHEPAJIOB U MTPOTYKTOB.

Jlabopamopuwie pabomul u onvimaol.

Hab6nrogenue CrutonHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanne TPEKOB: U3MEPEHHUE SHEPTUM YACTHUIIBI IO TOPMO3HOMY IYTH
(o potorpadusm).

H3mepenne paanoakTUBHOTO (OHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpUTENHEHO-0000MIAIOMINN MOYJTh TIPEAHA3HAYECH /I CUCTEMAaTH3aIuU
1 000011IeHUs TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO



Ipy W3YYCHUU BCEero Kypca (u3ukm yrioyONEHHOTO YpOBHSA, a TakKke IS
MOATOTOBKH K OCHOBHOMY TOCYJIapCTBEHHOMY dK3aMeHY 1Mo (pu3uKe.

B mpomecce wusydeHUss JAHHOTO MOAYJIS pPEATM3YIOTCS W IOJIYYaroT
JaNbHEWIee pa3BUTHE YyYeOHBbIC JEHCTBHUS, OOCCICUMBAIONINE JIOCTHKCHHE
NPEIMETHBIX ¥ METalpeIMETHBIX pe3yJbTaTOB OO0ydeHus, (OpMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: OOBSICHEHNE U ONMCAHUE SIBJICHUI Ha OCHOBE
npuUMeHEeHUsT (QU3UYECKUX 3HAHUH, MCCIEIOBATEIIbCKUE JCUCTBUS (BBIIBIKCHUE
THITOTE3, MMOCTAHOBKA IEIM W TUIAHUPOBAHUE HWCCICIOBAHWS, aHAINU3 JAaHHBIX U
MOJTyYEHHUE BBIBOJIOB).

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

pereHne 3amad, OTHOCSIIMXCS K pPa3IMdHBIM pasfenaM M TeMaM Kypca
(bU3HMKY, B TOM YKCIIE 33]1a4, UHTETPUPYIOUTUX COJEPKaHUE PA3HbIX Pa3JIeIoB;

BBITIOJIHEHUE JTA0OPATOPHBIX PA0OT M OMBITOB (BKJIFOUYAsi paOOTHI M OMBITHI U3
MEePeYHEe K pasfenaM Kypca) B YCIOBHSAX CaMOCTOSTEIBHOTO ILIAHUPOBAHMS
MIPOBEICHUSI MCCIICAOBAHMS, BBIOOpAa 1 000OCHOBAHUS METO/Ia M3MEPCHUS BEIIMUHH,
COOPKH IKCTIEPUMEHTAIILHON YCTaHOBKW;

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

paboTy HaJ TPYNIIOBEIMU WJIH MHAWNBUAYATLHBIMHU TPOSKTAMH, CBI3aHHBIMU C
coJiep>KaHreM Kypca (pU3uKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIOMIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MIPOBEICHUEM JTMArHOCTHYECKON padOThl 3a Kypc (DU3UKH YIIIyOJIEHHOTO YPOBHS,
BKJTFOYAOIICH 3alaHusl Pa3HOTO YPOBHS CJIOKHOCTH. Pe3yibTaThl BBHITIOJHEHUS
JTUArHOCTUYECKON pabOThl MOTYT TOKA3bIBaTh CTENICHb TOTOBHOCTH O0YYaOIIIUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy 1o (Qu3uKe, a TaKke
CBUJIETEIHCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI T10 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

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

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromerocss OyayT cpopMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

o I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB;

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

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

OCO3HAHHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHILUIOB B JEATCIHHOCTH
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

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

o 4)uennocmu HaAYUHO20 NOZHAHUA:

OCO3HAHME IIEHHOCTH (U3NUECKON HAyKM KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHHUSI MHPA, OCHOBBI PAa3BUTUS TEXHOJOTWHM, BAXKHEHIIEH COCTAaBIAIOLICH
KYJbTYPHI,

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

pa3BUTHE Hay4dyHOU JHOO03HATEIHLHOCTH, HMHTEpEca K HCCIIEeI0BATEIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa u IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HaHWE LIEHHOCTH Oe3omacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpE, BaXXHOCTH TIpaBWi O€30MacHOro TMOBEACHUS Ha
TpaHCIOpPTE, Ha JOpOrax, C OJJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JIOMAIITHUX YCIIOBHUSIX;

c(OpMUPOBAHHOCTH HaBbIKa pe(IIEKCHH, PU3HAHUE CBOETO MPaBa Ha OMIMOKY
U TaKOTr'O e MpaBa y APYyroro 4yejJoBeKa;



e 6)mpyooeozo eocnumanus:

aKTUBHOE YYacTHE B pPEIICHUM MPaKTUUYECKUX 3a7ad (B pamMKax CEMbH,
oOpa3oBaTenbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

HMHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0102UUECKO20 60CRUMAHUA:

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

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

o 8)adanmavyuu K U3MEHAIOUWUMCA YCI06UAM COUUATLHOU U RPUPOOHOU
cpeowl:

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

MOBBLIIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTH uepe3 MPaKTHUYECKYIO
JEATEIIbHOCTD;

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

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

IUIAHUPOBAHUE CBOErO PAa3BUTUS B MPHOOPETECHUH HOBBIX (DU3UYECKUX
3HAHUU;

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

OLICHKA CBOMX [JEWCTBUM C YYETOM BIMSHUA HA OKDPYXAIIYI0 Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIIECTBUN.

METANPEAMETHBIE PE3YJIbTATDBI

B pe3ynbrare ocBoeHMs pOrpaMMBbI O PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHust y oOyuatomierocss OyayT chOpMHpPOBAaHbI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTEeIbHBIC YHUBEPCAIbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHMKATHBHbIE  yHUBEpCaJbHbIE  y4yeOHble  JEWUCTBUSA,  PETYJISATHUBHBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

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



BBISIBIIATH 3aKOHOMEPHOCTH WM TPOTHUBOPEUHS B pacCMaTpUBaeMbIX (haKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMA M TIPOIIECCOB, JI€NaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHM, BBIABUTaTh THUIOTE3bl O  B3aUMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

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

ba3zoBble ucciaeaoBare/bCKue 1eCTBUA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEIbCKUI HHCTPYMEHT NTO3HAHMUS;

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

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

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

MIPOTHO3UPOBATh BO3MOXKHOE JalIbHENIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh TMPEINOJIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBHSIX U
KOHTEKCTax.

Pabora ¢ undpopmaunmeii:

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

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

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

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
nHpopMaIMu W WUTIOCTPUPOBATH pEIIacMble 3aJa4d HECJIIOKHBIMU CXEMaMH,
JarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B X0JI€ 00CYXJIeHHUSI yueOHOIr0 MaTepuaa, pe3yJbTaToB Ja00paTOPHBIX padOT
U TPOEKTOB 3a]1aBaTh BOIMPOCHI MO CYIIECTBY 00CYAaeMON TeMbl M BBICKA3bIBATh
U7ey, HaICJICHHbIE Ha pEIICHUE 3aJaud U MOJAep:KaHHue OJaroKenareabHOCTH
OOIICHHS,

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

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;



nyOIMYHO TMPEACTABIATh PE3yJIbTaThl BBIMOJHEHHOTO (DU3MYECKOTO OIbITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

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

NPUHUMATDH LEIU COBMECTHOU JEATEIbHOCTH, OPTaHU30BBIBAThH JCUCTBUS TI0
e€ JOCTM)KEHHUIO: DACHpeNeNsiTh pOoJId, OO0CYXJaThb IPOLECChl U Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacThb pabOThl, JOCTUTas KAa4eCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPaBICHUIO M KOOPIWHHUPYS CBOM ACHCTBUS C APYTUMH YJICHAMHU
KOMaH/1bl;

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

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranusauus:

BBISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CHUTYyAIUsIX, TPEOYIOMUX s
pereHus: GU3NUEeCKUX 3HAaHUM;

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

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM penicHUs (PU3NUECKON 3adaud WIIH
IJIaH HCCIEOBaHUS C YYETOM UMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OIICHKY CUTYyaIluu U TIpeJjIarath IjiaH e€ N3MCHCHHUSI,

OOBSCHATh  TPUYHMHBI  JOCTHIKEHUS  (HEHOCTHKEHUS)  PEe3yIbTaToOB
NeSATeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTHUBHI B JEATEIHHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3MYECKOr0 HCCIEAOBaHUS WIIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITCIIBCTB,
W3MCHUBIINXCS CUTYaIlU, YCTAHOBIIEHHBIX OITMOOK, BOSHUKIITUX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

CTaBUTH Ce0s HA MECTO JIPYroro YesoBeKa B XOJ€ CIopa WIH IUCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPECHUS M JIOTHKY JIPYTOTo.

MPU3HABaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3MUYECKHUX 3a]a4 WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JAPYTOro.

ITPEAMETHBIE PE3YJ/IbTATDBI

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



WCITOJIB30BATh MOHATHUS: (PU3NUECKHE M XUMHUYECKUE SBIICHUS, HAOTI0IeHNE,
AKCIIEPUMEHT, MOJIENb, TUTIOTE3a, €IMHUIIBI (PU3NIECKUX BEIIMYWH, AaTOM, MOJICKYJIA,
arperatHble  COCTOSIHUSI ~ BemiectBa  (TBEpAOE, JKUIKOE, Tra3z000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpPaeKTOpHsi, PaBHOJCHUCTBYIOIIAs CcuJ, AepopManusa (ympyras, IUIacTUYecKasi),
HEBECOMOCTh, COOONIAIOIIUECS COCY/IbI;

YBEPEHHO pa3nuiarh sBieHus (Auddy3us, TEIIOBOE IBMKCHHE YaCTHIL
BEILIECTBA, PAaBHOMEPHOE [BI)KECHUE, HEPABHOMEPHOE [IBH)KEHUE, HWHEPLUS,
B3aMMO/ICHCTBUE TEJI, PABHOBECHE TBEPIBIX TEJI C 3aKPEILNIEHHONW OCBIO BpAICHUS,
nepenayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Trazamu, aTMoc(epHoe
JIaBJICHNE; TJIaBaHKE TEJI, TPEBPAILCHHUS] MEXaHUYECKOU SHEPTUH) MO OMUCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OMBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
busnUecKoe SBICHHUE,

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UYECKUX SBJICHUN B OKPYKAIOIIEM
Mupe (B TOM yucie (puanueckue SIBJICHUS B MPUPOJC: MPUMEPHI JIBUKECHUS C
Pa3IMYHBIMUA CKOPOCTSIMU B KUBOM Y HEKHBOMW MPUPOJE, JEUCTBUE CHUII TIKECTH,
TPEHUsI, YIIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSHUE aTMOC(EPHOrO JaBJICHUS Ha
YKUBOM OpraHu3M, MJIaBaHue PbIO, pblYary B TEJIE YeOBEKa), IPU 3TOM NIEPEBOIUTD
MPAKTUYECKYIO 33/1auy B yU€OHYIO, BBIIEISATH CYIIECTBEHHbIE CBONCTBA (TIPU3HAKN)
(bU3NYECKUX SBJICHHI;

OMUCHIBATh HU3YyUYCHHBIE CBOMCTBA TeNl W (PU3NUECKUE SIBJICHUS, UCIIOIb3YS
bu3nUecKkue BeIMYUHBI (Macca, 00BEM, IIIOTHOCTD BEIIECTBA, BPEMS, ITyTh, CPEIHSISA
CKOpPOCTh, CHJIa YIPYTrOCTH, CHJIa TSDKECTH, BEC Te€ja, CUJla TPEHUS, NaBJICHUE
TBEPJIOTO TeJa, JaBJICHUE CTOI0A KUAKOCTH, BHITAIKUBAIOIIAS CUJIa, MEXaHUYEeCKast
paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((UIMEHT TMOJIE3HOTO
JIEUCTBUSI MEXaHU3MOB, KHHETUYECKAsl U TTOTEHIIUAJIbHAS SHEPIusl), MPU ONMKUCAHUU
MPaBUJIBLHO TPAKTOBAaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
o0O3HaueHUs W EeAUHUIBI (PU3WYECKUX BEIUYMH, HAXOIUTh (HOpMyIbI,
CBSI3bIBAIOIINE JaHHYIO (DU3UUYECKYIO BEJUYUHY C IPYTUMHU BEJIUYUHAMH, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKkTepu30BaTh CBOMCTBA Tel, GPU3UUYECKUE SIBJIICHUS U MPOIECCHI, UCTIOIb3YS
MpaBUJIa CIOKEHUS CUII (BJIOJIb OJHOM MpsiMOil), 3akoH ['yka, 3akoH [lackains, 3akoH
Apxumena, TpaBUIO paBHOBECHS phruara (0JI0Ka), «30JI0TOE MPABUIIOY» MEXAHUKH,
3aKOH COXpAHEHUS MEXaHWYECKOM DHEPruu, MPU DTOM JIaBaTh CIIOBECHYIO
(GbOpMyIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATUYECKOE BHIPAXKECHHUE;

CTPOUTH MPOCTHIC (PU3MUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB H
SABJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIE CBOMCTBA
O00BEKTOB, MPOLIECCOB, SIBJICHUM, IPUMEHITh (PUINIECKUE MOJECIH JIJIsI OOBSICHEHHUS
(bu3MYeCcKuX MPOIIECCOB U PEIICHUS YUEeOHBIX 3a/1a4;



OOBSCHATHh (PU3NUYECKUE SIBICHMSI, MPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC B
KOHTEKCTE CHUTyallii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pelaTh
KauyeCTBEHHBIC 3a/ladyd, B TOM 4YHCIE TpeOyIOIIMe YHUCICHHOTO OIECHUBAHUS
XapaKTEpHbIX 3HAYECHUN (PU3NYECKUX BEJIMYUH, IPU 3TOM BBIOMpAThH aJ€KBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHBIE CBS3M U BHICTPAUBATh
JOTUYECKYI0 ILEMOYKY PpACCYKIAECHHM C ONOpOM Ha W3YyYEHHBIC CBOMCTBA
bu3MYeCcKuX SBICHUH, (PU3NYECKHUE 3aKOHBI, 3aKOHOMEPHOCTH M MO/IEIIH;

pemaTth pacu€THbie 3a1auu (B 2—3 OeHCTBUS) MO M3y4aeMbIM TeMaM Kypca
bu3uKy, BIOUpas aieKBaTHYIO (U3HUYECKYIO MOJIENb, C UCIIOJIb30BAaHUEM 3aKOHOB
1 GopMyII, CBSI3BIBAIOIINX (DU3UUYECKUE BETUYMHBI, 3aIMUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE PEIICHUE 3a/1a4H, BBISBIISATH HEJOCTAIOIINE UITH N30BITOYHBIC TAHHBIE,
O00OCHOBBIBaTh BBIOOP METO/A pEIICHUS 3a/adyH, WCIOIb30BaTh CIPABOYHBIC
JTAaHHBIE, TPOBOJUTH MaTeMaTHUYECKHE MpeoOpa3oBaHUS M Pacd€Thl, OIICHUBATH
PEATUCTUYHOCTD TMOJYYEHHOTO 3HAYeHHUS (PU3WYECKON BEIMYUHBI U OMPENEIsATh
pa3MepHOCTh (GU3HUECKONU BETMYUHBI, TOJTYICHHOU MPHU PEIICHNHN 3a/1a4H;

pacrmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PEIIUTh TP TOMOITH (PU3HIECKIX
METOJIOB, W TMpeAjaraTb OPUEHTHUPOBOUHBIA CHOCOO pEIIeHUS, B ONHUCAHUU
UCCJICIOBAaHMSI  PAClo3HaBaTh  IPOBEPsieMOE  MPEANONIOKEeHHe  (THUIOoTEe3y),
WHTEPIPETUPOBATH TIOJYUYCHHBIN PE3yJIbTaT;

MIPOBOJIUTH OTBITHI O HAOMIOACHUIO (PU3MYECCKUX SBICHUH WM (HU3MICCKUX
cBoMcTB Ten (nuddysus, TEIIOBOE pPACIIMPEHUE Ta30B, SBJICHUE WHEPIUH,
W3MEHEHHE CKOPOCTH MPU B3aUMOJICUCTBUH TEJl, Tiepeada IaBICHUS KUIKOCTHIO U
ra3oMm, TMpPOSIBJICHUE JEHCTBUA aTMOC(HEPHOrO MAaBJICHHS, JEHCTBUE MPOCTHIX
MEXaHU3MOB): (HOPMYJIMPOBATh MPEIANOIOKEHHE (THUIIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOJI0ICHNH, CAMOCTOSITETFHO COOUPaTh YCTAHOBKY M3 U30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

MPOBOJUTh TPSMBIE W KOCBEHHBIE W3MEpEeHHs] (UMYECKUX BEITUYHH
(paccrositHue, MPOMEKYTOK BpEMEHH, Macca Teja, 00bEM Tena, Cuiia, TeMIiepaTypa,
IUIOTHOCTh JKUIKOCTH M TBEPIOTO TeNa, CHJIAa TPEHHS CKOJIbKEHUS, IaBJICHUE
BO3/yXa, BRITAIKMBAIOIIAS CUJIA, IEHCTBYIOMIAs HA MOTPY>KEHHOE B )KUIKOCTH TEJIO,
KO3 (PUIIMEHT MOJE3HOr0 JEHUCTBUS TMPOCTBIX MEXAHU3MOB) C HMCIHOJIb30BAaHUEM
aHAJIOTOBBIX M MHU(POBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOP METOAA M3MEPEHHUS,
(buKCHpOBaThH MOKAa3aHUs MPUOOPOB, HAXOIUThH 3HAUYCHUE NU3MEPSIEMON BEIIMYUHBI C
MIOMOIIBIO YCPEAHEHUS PE3YIbTATOB CEPUU U3MEPEHHI U OIICHUBATH MOTPEITHOCTh
W3MEPEHNM;

MPOBOJIUTH HECIIOKHBIC IKCIIEPUMEHTATBHBIC UCCIICIOBAHUS 3aBUCUMOCTEH
bU3MYEeCKUX BEIWYWH (3aBHCHMOCTH MYyTH PAaBHOMEPHO NBIDKYIIIETOCS Tela OT
BPEMEHHU JBWKEHUS Tela, CHJIbl TPEHUS CKOJBXKEHUS OT CHJIbBI HOPMAaJbHOTO
JIaBJIEHUs1, KaueCcTBa 00pabOTKM MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTH CHUJIbI TPEHUS



OT IUIOIIAX CONPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YJIJIMHEHUS NPYKUHBI,
BBITAJIKMBAIOIICH CHJIBI OT 00bEMa MOTpYyKEHHOW 4YacTH Tela U OT IUIOTHOCTHU
KHUAKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH Tella, OT TIIyOWHBI, HA KOTOPYIO
MOTPY>KEHO TEJNO, YCIOBUH TIaBaHUs TEJN, YCIOBUM paBHOBECHSI pbluara u OJIOKOB):
COBMECTHO ¢ yuutTeneM ¢GOpMYIUpOBaTh 3aJadyy M TUNOTE3y HCCIeIOBaHUS,
CaMOCTOATEJIBHO  IUIAHUPOBATH  HMCCIEOBAaHUE, CaMOCTOSITENIbBHO  COOMpPATH
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY C HMCIOJb30BAHHUEM HHCTPYKLHH, MPEACTABIAThH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3MYECKHX BEJIMYUH B BUJE TaOMUIl U Tpadukos,
OLICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOBI MO pe3yIbTaTaM UCCIIEI0BaHUS;

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

yKa3bIBaTh IPUHIUIBI IEUCTBUS TPUOOPOB U TEXHUYECKUX YCTPOICTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOLIAIOIINECS COCYAbl, 0apOMETp, pbluar, MoABUKHBIN
Y HETIOJBMKHBIN OJIOK, HAKJIIOHHAS! TNIOCKOCTb;

XapaKTEePU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX IPOLIECCOB C OMOPOM HA X ONMHUCAHUS (B TOM YHCIIE:
NOJIIMITHAKY, YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKHN mpecc, CU(OH,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoOMETp), HUCHOJb3ysl 3HAaHUA O
CBOMCTBaX (DU3MYECKUX SBJICHUM UM HEOOXOAMMBbIC (PU3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATHYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX IMPOLECCOB IpHU
pelleHny Yy4eOHO-IPaKTUYECKUX 3a/1a4;

OPUBOJUTH MPUMEPHI (HAXOAUTHh MH(POPMALIMIO O MPUMEPAX) MPAKTUUYECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KM3HU A1 OOECredeHUs
0e30MacHOCTH MPU OOpaIllEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHHUsl 3J0POBbsI U COOJIOJECHUS HOPM DJKOJOTUYECKOTO IIOBEJICHHUS B
OKpYKaroLIEN Cpeie;

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

UCIIOJIb30BaTh NPHU BBINOJTHEHUH YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
JUTEPATYPy (PU3NYECKOTrO COAEpKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WuTepuer, BnaneTs npuéMaMyd KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

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



nyOJUYHO JeNaTh KpaTKUe COOOIICHHSI O Pe3yJIbTaTax MPOCKTOB WIW y4eOHBIX
WCCIICIOBAHUM, NPU 3TOM TPAMOTHO MCIIOJIb30BaTh W3YYCHHBIN TOHSITUWHBIN
amnmapar Kypca (GU3MKH, COMPOBOKIATh BHICTYIUICHHE MTPE3CHTAIINCH;

IpU BBINOJHEHUU Y4YE€OHBIX MPOEKTOB W HCCIEAOBAHHUM paclpeiensTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUM C IMOCTABJICHHBIMU 3aJladyaMu, CICAUTH 3a
BEITIOJITHCHUEM TUTaHA JCHCTBUHN, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIA] B
JIESATENbHOCTh T[PYIIBL, BBICTPANBATH KOMMYHUKATUBHOE B3aUMO/ICVICTBHE,
YUUTHIBAsE MHEHUE OKPYKAOLIUX.

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

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHHS BELIECTBA, KPUCTAJUIMYECKHE MU
amop(HbIE TeNa, HACBIILIEHHBII W HEHACBIIIEHHBIA Map, CHOCOObl M3MEHEHUS
BHYTPEHHEW OHEPruM, DJJEMEHTAPHBIA DJJICKTPUYECKUM 3apsj, NPOBOJHHKH,
MOJIYIPOBOJHUKH, TUAJIEKTPUKH, HICTOYHUKUA MOCTOSTHHOTO TOKA, SJEKTPUUYECKOE U
MarHUTHOE TOJsl, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUU SA3BIK (PU3UKHU TNPU
pelIeHnN y4eOHbIX U IPAKTUUECKHX 3a/1a4;

YBEPEHHO pa3jiMyarh SIBJICHUS (TEIJIOBOE pacHIMpeHue (CxkaTue), TErIoBOe
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAUMBaHUE, KaNWUISPHBIE SIBICHUS,
UCIIapeHue, KOHJAEHCAlUs, IUIaBJIEHUE, KpUCTaUIM3alus, KHUIIEHHE, CIOCOObI
Teruionepenaun (TerIonpOBOAHOCTh, KOHBEKIUS, U3TyUEHHE), TEIUIOBbIE MOTEPH,
IIEKTPU3aLUsl TEJ, B3aUMOJCHCTBHE 3aps/l0OB, IAEHCTBUS SJIEKTPUYECKOTO TOKA,
KOPOTKOE€ 3aMbIKaHHE, B3aUMOJEHCTBUE MArHUTOB, IEHCTBUE MATHUTHOT'O MO Ha
IPOBOJIHUK C TOKOM) IO OMKUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3NUECKUX SBJICHUM B OKPYKAIOIIEM
Mupe (B TOM uyucie (U3MYECKUEe SBJICHUS B MPUPOJE: MOBEPXHOCTHBIE U
KaNMWUISIpHbIE SBJICHUS B MPUPOJE, KPUCTALIBI B MpHUpoze, u3nydeHue CosHIa,
3aMep3aHue BOJOEMOB, MOPCKHE OpU3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa,
AIIEKTPUYECKUE SIBJICHUS B aTMocdepe, 3JIEKTPUYECTBO >KUBBIX OPraHU3MOB,
MarHuTHOE 1oJje 3emMid, Apeid MoJtoCcOB, pOJib MATHUTHOTO MOJIS JUIS KU3HU Ha
3emiie, TOJIIPHOE CHUSHME), TPHU STOM IMEPEBOAUTH MPAKTHUUYECKYIO 3a/Jady B
y4eOHYI0, BBIACISTh CYIIECTBEHHbIE CBOMCTBA (MpU3HAKK) (PU3HUUECKUX SBICHHUI;

OINHKCHIBAaTh M3Y4YCHHBIC CBOMCTBA TeN W (U3UYECKUE SIBICHUS, UCIOIB3YS
buznyeckue BeINYNHbI (TEMIIEPATYpPa, BHYTPEHHSISI SHEPT s, KOJTMYECTBO TEIUIOTHI,
pabota rasza, yJaeiabHas TEIUIOEMKOCTh BEIECTBA, YAEJbHAS TEIUIOTa IUIABJICHUS,
yleabHas TEIJIoTa MNapooOpa3oBaHUs, YJeNbHAas TEIUIOTa CropaHus TOIUIMBA,
KOX(Q(QUIMEHT TOJE3HOTO JCHCTBUS TEIUIOBOM  MAIIMHBI, OTHOCHUTEJbHAs
BJIQXHOCTh BO3AYyXa, DJIEKTPUYECKHM 3apsi, CHJla TOKa, JJIEKTPUYECKOE



HaIpsHKeHUE, COMPOTUBJIEHUE MpoBOoAHUKa, DJIC B 1lemu MOCTOSHHOTO TOKa,
ANEKTPUYECKOE YIEIbHOE CONPOTHUBJICHUE BEIIECTBA, pabOTa U MOIIHOCTh
IEKTPUUECKOTO TOKA), IPU OMMCAHUH TIPABMIIHBHO TPAKTOBATH (PU3UUECKUIA CMBICT
HCIIOJIB3YEeMBIX BEJIWYMH, MX O0O3HAUCHUS W CAUHUIIBI (PU3HMYECKUX BEIUYHH,
HaxOoJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIIMYMHY C JAPYTUMU
BEITMYMHAMH, CTPOUTH TpadUKN U3YICHHBIX 3aBUCUMOCTEH (DU3MIECKUX BEITMUNH;

XapaKTEPU30BaTh CBOWCTBA TeJI, PU3NUCCKUE SIBJICHUS U TPOTIECCHI, UCTIONB3YS
OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHO-KMHETUUYECKOW TEOPUU CTPOCHHUS BEIIECTBA,
ypaBHEHHE TEIJIOBOTO OajlaHca, 3aKOH COXPaHEHMS AJICKTPUUYECKOTO 3apsijia, 3aKOH
KysioHa, NpUHIUIT CyNIEPIIO3UIIUM dJICKTPUUYECKUX MOJIeH, 3akoH Oma ISl ydacTKa
uenu, npasuia Kupxroda, 3akon Oma s nonHoi uenw, 3akoH [xoyns-Jlenia,
3aKOH COXPaHEHUs HYHEPTHH, MPU STOM pa3IUYaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHa M €ro MaTeMaTU4eCKOE BBIPAXKEHUE;

CTPOUTH TPOCThIC (HU3NUYECKUE MOJICTH pPealIbHBIX OOBEKTOB, MPOIIECCOB U
SBJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIECCOB, ABICHUMN, MPUMEHATH (PU3NMUECKHE MOJICTU JIJIsi OOBSICHEHUS
(U3MYECKUX MPOIIECCOB U pEUICHUS y4EeOHBIX 3a]1ay;

OOBSICHATH (PU3HUECKUE SBICHUS, MPOIECCH U CBOMCTBA TEJI, B TOM YHUCJIC U B
KOHTEKCTE CHUTyalluid TMPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W peuiarh
KaueCTBEHHbIC 3aJlayd, B TOM 4YHUCJE TPEOYIOIIUEe YHUCIEHHOIO OIICHUBAHUS
XapaKTePHbIX 3HAYCHUN (PU3MYECKUX BEIUYHMH, IPU STOM BHIOMPATH aJECKBATHYIO
(U3UYECKYIO MOJICIb, BBISBIISITh MPUYMHHO-CIICICTBEHHBIC CBS3U M BBICTPAMBATh
JIOTUYECKYIO [IEMOYKY PpacCyXKJIEHHM C OIOpOM Ha M3YYECHHBIE CBOMCTBA
bu3nYecKuX SBICHUM, (HU3NUSCKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJISIIH;

YBEPEHHO pelllaTh pacu€THbIC 3ajauu (C omopoil Ha 2—-3 ypaBHEHMS) MO
M3yyaeMbIM TeMaM Kypca (pu3MKu, BbIOMpasi aeKBaTHYI0 (PU3UYECKYIO MOJIEIb, C
WCITOJIb30BAaHUEM 3aKOHOB M (OPMYJ, CBS3BIBAIONIUX (PU3MUYECKHE BEIMYUHBI,
3alUChIBaTh KPAaTKOE YCJIOBUE U pa3BEPHYTOE PEIICHUE 3a/1aud, BBISBIATH
HEJIOCTAIOIINE UM U30BITOYHBIC JaHHbIE, 00OCHOBBIBATH BHIOOP METOJIa PEIICHUS
3a/1aud, WUCIMOJb30BaTh CIPABOYHbIC JaHHBIE, IPUMEHATh METOAbl aHaJIu3a
pa3MepHOCTEH, MCIO0JIb30BaTh rpaduueckue METOAbl PEIICHUs 3aja4, MTPOBOJIUTH
MaTeMaTHYeCKHe IIpeoOpa3oBaHUsS UM Pacy€Thl, OICHUBATh PEATUCTUYHOCTH
MOJIYYCHHOTO 3HA4YeHUs (DU3UYECKON BEIMYMHBI W OMPENETSATh Pa3MEPHOCTh
(bu3nYeCKON BETMYUHBI, TOJYUYCHHOU MPU PEIICHUN 3aa4H;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIC MOKHO PEITUTh IIPU MOMOIITY (PHU3UIECKUX
METO/IOB, W TMpeJjiaraTb OPHUEHTUPOBOYHBIN CMOCOO pENIeHUs, B ONMUCAHUU
UCCIICIOBAHUSI  paclo3HaBaTh  IPOBEPSIEMOE  MPEAINOJIOKEHHUE  (TUIIOTE3Y),
MHTEPIIPETUPOBATH MMOTYUYECHHBIN pe3yJIbTar;



IPOBOAUTD OTBITHI MO HAOMIOACHUIO (PU3UUECKUX SBICHUN UM (PU3UIECKIX
CBOMCTB Ten (KamWUISPHBIC SIBJICHHS, 3aBUCUMOCTb TaBJICHHUS BO3AyXa OT €ro
o0béMa W TemmepaTyphl, CKOPOCTH IIpoliecca OCThIBaHMS (HArpeBaHus) MpH
U3IYyYEHUH OT I[BETa M3JIydarolled (MOIJIOMIAoIIEei) MOBEPXHOCTH, CKOPOCTh
UCHApEHUs1 BOJbl OT TEMIIEPATyphbl >KUAKOCTH M IUIOAAM €€ MOBEPXHOCTH,
AIIEKTPU3ALIMS TeNl M B3aMMOJCHCTBHE AJIEKTPUUECKUX 3apsiioB, B3aUMOJCHCTBHE
MOCTOSTHHBIX MAarHUTOB, BU3YaJIH3aI[isl MArHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB,
JEHCTBUSL MarHUTHOTO MOJIA Ha IMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA 3JIEKTPOABUIATENS MOCTOSIHHOIO TOKA): (JOPMYJIUPOBATH MPOBEPSEMOE
OpeanoyiokeHue  (TUIOTe3y) O  BO3MOXKHBIX — pe3ysbTarax  HaOJIIOACHMH,
CaMOCTOATENILHO COOMPATh YCTAHOBKY W3 HM30BITOYHOIO Habopa 00OpymOBaHWS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

OPOBOAUTH TPSIMbIE M KOCBEHHBbIE H3MEpPEHUs (PU3MUYECKUX BEIUYHUH
(TemriepaTypa, OTHOCUTENbHAs BIIAXXHOCTh BO3/lyXa, CWJIa TOKAa, HaIpsDKEHUE,
ylIenabHas TeIIOEMKOCTh BEIIEeCTBA, COMPOTHBICHHWE TPOBOJHUKA, paboTa u
MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
puOOpPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpEHUs, (PUKCHPOBATH IMOKa3aHUS
npuOOpOB, HAXOAUTh 3HAUYEHUE M3MEPSAEMOIN BEJIMUYMHBI C TOMOIIBIO YCPEIHEHUS
pe3yabTaTOB CEPUN U3MEPEHUIN U OLIEHUBATh MOTPEITHOCTh U3MEPEHMIA;

IPOBOIUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHNUS 3aBHUCHUMOCTEH (PH3MUECKHIX
BEJIMYMH (3aBUCMMOCTH JIaBJICHHUS BO3AyXa OT €ro o0bEMa W HarpeBaHUs WU
OXJIAKICHMS, UCCIIeIOBAaHUE SIBJICHUS TEIJI000MEHA ITPU CMEUIMBAHUM XOJIOJAHOHN U
ropsiueii BoJibl, 3aBUCUMOCTb COIPOTUBIICHUS TPOBOAHUKA OT €T0 JJIMHBI, TUIOIIA I
MOTIEPEYHOI0 CEYEHMS U YJIEIbHOIO CONPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CUIIbI
TOKa, TPOTEKAIONIer0 uepe3 MPOBOJAHMK, OT HAmNpsHKEHUS Ha TPOBOJIHUKE,
UCCJIEIOBaHKE TIOCTIEIOBATEIHHOTO U TApaIEIbHOTO COSAMHEHUI TPOBOIHUKOB):
COBMECTHO € yuuTeneM (GOpMyJIHpoBaTh 3aJady M THUIOTE3y HCCIeI0BaHus,
CaMOCTOSITENIbHO  IUJIAHUPOBAaTh  HUCCIIEJOBaHHE, CaMOCTOSATEIbHO COOMpaTh
AKCIIEPUMEHTAIBHYI0 YCTAHOBKY C MCIIOJIB30BAaHUEM HHCTPYKIIUH, MPEIACTABIATH
MOJTyYEHHBIC 3aBUCHUMOCTH (PU3MYECKMX BEJIMYMH B BUAC TaONUIl U TpaduKOB,
OLICHWBATh MOTPEITHOCTH, JCTaTh BBIBOJBI IO PE3yIbTaTaM HCCIEIOBAHNUS;

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

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS W3YYCHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHX MPOLIECCOB € ONOPOM HA UX ONUCAHUS (B TOM YHUCIIE:
CHCTEMa OTOIUICHHUS IOMOB, THTPOMETP, TapoBasi TypOrHa, aMIIepMeETp, BOJBTMETP,
CUETYMK  JJEKTPUYECKOM  DHEPrHH,  BJICKTPOOCBETHTEIbHBIE  MPUOOPHI,
HarpeBaTeNIbHbIE ANEKTPONPUOOPHI (IPUMEPDI ), TPEJOXPAHUTEIH U UX TPUMEHEHNE
B OBITY M TEXHUKE, NPUMEHEHUE IOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,



ANIEKTPOJBUTATENb IMOCTOSIHHOTO TOKAa), WCIOJb3ysl 3HAaHHUA O CBOMCTBAX
busznyecKux sIBICHUN, HEOOXOANMBIE (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOUCTBA U U3MEPHUTEIbHBIE TPUOOPHI
0O CXEMaM M CXEMaTUYHBIM pPHUCYHKaM (KUAKOCTHBIM TEPMOMETp, TEPMOC,
IICUXPOMETP, TUIPOMETP, JBUraTeilb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOIL,
peocTar), COCTaBIATh CXEMbl J3JEKTPUUYECKUX LEMEl C IOCIEN0BATENbHBIM U
napajuleTbHBIM COCTUHEHHEM JJIEMEHTOB, pa3jinyas YCJIOBHbIE OO0O3HAYCHUS
JIEMEHTOB JIEKTPUUYECKUX LIETIEH, UCIIOIb30BATh CXEMBbl U CXEMAaTUYHbIE PUCYHKH
U3YYEHHBIX  TEXHUYECKHX  YCTPOMCTB,  M3MEPUTEIbHBIX  NPUOOPOB U
TEXHOJIOTMUYECKUX MPOIIECCOB IIPU PEIICHUN YUYeOHO-IPAKTUUECKUX 3aa4;

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

OCYUIECTBJIATH MOUCK MH(pOpManuu Gpuanyeckoro cojepxanus B MutepHere,
CaMOCTOATENBHO (POPMYJIHPYSI TOUCKOBBIH 3aIIpOC, HA OCHOBE UMEIOIINXCS 3HAHUI
U CPaBHEHUS JIOMOJHUTEIBHBIX HCTOYHUKOB BBIIEIATh MHPOpPMALUIO, KOTOpas
SIBJISIETCS IPOTUBOPEUUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh NP BBINOTHEHUH YYEOHBIX 33JaHUN HAyYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUsA, CIIPABOUYHbIE MAaTE€pHalbl, PECYPChl CETU
WuTepHer, BnaneTy NpuU€MaMU KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHBIE NHUCHBMEHHBbIE M KpaTKHWE YCTHBIE COOOILEHUS,
0000111as nH(OPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3HUYECKOr0 COIEpkKaHUs, B
TOM  4Wci€  MyOJNMYHO  MPEACTaBIATh  Pe3yJbTaTbl  MPOEKTHOM WU
UCCJIEI0BATENBCKON AEATEIbHOCTH, IIPU 3TOM I'PAMOTHO MCHOJb30BATh H3yUYEHHBIN
MOHSATUIHBIN ammapat Kypca (pu3uKu, COMpOBOKAATh BRICTYIIJICHUE TIPE3CHTAIUEH;

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

K koniry oOyuenus ¢ 9 knacce npenMeTHBIC Pe3yJIbTAThl HA YTIIyOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:
UCTIONIb30BaTh MOHATHS (CHCTEMa OTCUETa, OTHOCUTEIFHOCTh MEXaHUIECKOTO
JIBUKCHHSI, HEBECOMOCTh W TIEPETPY3KH, IEHTP TSDKECTH, MEXaHUYECKHE BOJHBI,
3BYK, WH(QPa3ByK W yIbTPa3BYK, JJICKTPOMArHUTHBIE BOJIHBI, PEHTTEHOBCKOE



U3Iy4YeHHE, MIKaJla JIEKTPOMArHUTHBIX BOJIH, ICTOYHUKU CBETA, OJIM30PYKOCTh U
JAIbHO30PKOCTh, CIIEKTPhI MCIyCKAaHUSl M IMOTJOIIeHus, anb(pa-, Oeta- U ramma-
U3ITyYEHHUsI, U30TOIbI, sIIEpHAas U TEPMOSACPHAs SHEPreTHKA) U CUMBOJUYECKUN
A3bIK (PU3UKU IPU PELLICHUH YUEOHBIX U IMPAKTUYECKUX 3a/1a4;

YBEPEHHO  pa3nuyaTh  SBJICHUS  (paBHOMEpPHOE U  HEPaBHOMEPHOE
NPSIMOJIMHEWHOE JBUKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE,
CBOOOJHOE MAaJE€HHUE TE€J, JBW)KEHHE IO OKPYKHOCTH, B3aHMMOJIEHCTBHE TeEl,
paBHOBECHE MAaTEpUaJIbHOW TOYKH, PEAKTUBHOE JBUKEHHE, HEBECOMOCTD,
KoieOaTeNbHOE  JIBUJKEHUE (FapMOHMYECKHME, 3aTyXalollUe, BbIHYKICHHbIC
Koyie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHME (PacHpOCTpaHEHUE M OTpaKEHUE
3ByKa, MHTEephepeHIus U Tudpakiys BOJH), MPSIMOJIUHEHHOE paclpOCTpaHEHHUE,
OTpaXEHUE M TMPEJIOMJICHUE CBETa, IMOJHOE BHYTPEHHEE OTpaKEHUE CBETA,
pasnoxkeHue O€eJoro cBeTa B CHEKTP U CIOXEHHE CHEKTPaJIbHBIX I[BETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOro  CIEKTpa
U3JIy4EeHHs) 10 ONHUCAHHUIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh NPOSIBICHUE U3YUYECHHBIX (PU3NYECKUX SIBJIEHUHN B OKPYKaIOLIEM
mupe (B TOM uucie (pU3MUECKHE SBJIEHUS B MPHUPOJE: MPUIMBBI U OTJIMBBHI,
nBrkeHrne IuaHeT COJHEYHOW CHCTEMBI, PEAaKTHBHOE JIBM)KEHHME  KHMBBIX
OpraHU3MOB, BOCHPHITHE 3BYKOB >KHUBOTHBIMHU, 3E€MIIETPSICEHUE, CEUCMHUYECKHE
BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JeiCTBUE BUIAMMOIO, YJIbTPadUOJIIETOBOTO M PEHTTEHOBCKOTO  M3IY4YECHHH,
€CTECTBEHHbIN paJUOaKTHBHBIA (OH, KOCMHMYECKHE Jy4yH, pagUOaKTHUBHOE
U3JIy4€HHE NPHUPOJHBIX MHUHEPAIOB JEWCTBUE DPAJMOAKTHBHBIX H3JIy4CHUH Ha
OpraHu3M YEJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 33/ady B YUYEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

OINKCHIBaTh U3y4YEHHBIE CBOMCTBA Tel W (U3UYECKUE SIBJICHUS, HCIOJb3YS
¢usznyeckue BeNWYMHBI (CPeAHAsT W MTHOBEHHass CKOPOCTh Teja IMpH
HEPaBHOMEPHOM JIBHJKEHHMH, YCKOpPEHHUE, MepeMEelIeHHuEe MPU PaBHOYCKOPEHHOM
OPSMOJIMHEMHOM  JIBIDKEHHM,  yIjoBasi  CKOPOCTb,  LIEGHTPOCTPEMHTEIbHOE
YCKOpEHHE, CHJIa TPEHHUS, CUJIa YIPYTOCTH, CUJIA TSXKECTH, YCKOPEHHUE CBOOOIHOTO
NaJIeHUs], BEC TeJla, LEHTP TSHKECTU TBEPAOrO TENA, UMITYJIbC TEIA, UMITYJIbC CHIIBI,
MOMEHT CHJIbl, MEXaHHUYeCKasi paboTa U MOIIHOCTh, OTEHIMAIbHASI SHEPT U Tela,
MOJHSTOrO HaJl MOBEPXHOCTHIO 36MJIM, MOTEHIMATbHAS SHEPTHUS CKATOU MPYKUHBI,
KUHETUYECKasi DHEPIus, IOJIHAS MEXaHWYEeCKas HHEprus, MepuoJ M YacToTa
KoJIe0aHul, MeproJ MaTEMAaTUYECKOTO U MPYKUHHOTO MasTHUKOB, JJIUHA BOJIHBI,
IPOMKOCTh 3BYKa W BBICOTa TOHA, CKOPOCTh CBETa, IOKA3aTeNlb MPEIOMIICHUS
Cpelbl), IPU OMMCAHUH MIPABUIIBHO TPAKTOBATh (PU3NUYECKUI CMBICI UCIIOJIb3YEMBbIX
BEJIMYMH, UX 0003HAYECHUS U €AUHULIBI (PU3NYECKUX BEJIMYMH, HAXOAUTh (POPMYIIHI,



CBSI3BIBAIOIIUE TAHHYIO (PU3MUECKYIO BEIMUMHY C APYTUMHU BEIIMYMHAMH, CTPOUTH
rpaduky U3y4yeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYHH,

XapaKTepU30BaTh CBOICTBA Tell, (PU3MUECKUE SIBJICHUS U MPOLIECCHI, HCTIONb3YS
3aKOH COXpaHCHHWs] OJHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TMPUHITUI
CYIIEPTIO3HIINU CHJI, IPUHITUI OTHOCUTENbHOCTH | anmies, 3akoHbl HproTOHA, 3aK0H
COXpaHEHHUsl UMITYJIbCa, TEOPEMY O KHMHETHUECKOW SHepruu, 3akoH ['yka, 3akoH
bepHymin, 3aKOHBI OTpaKEHUSI M MPEIOMIICHUS CBETa, (OPMYIy TOHKOM JIMH3BI,
IUTAHETAPHYI0O MOJENh aTOMa, HYKJIOHHYIO MOJENbh aTOMHOIO Spa, 3aKOHBI
COXpaHEHHs 3apsIOBOTO W MAaCCOBOTO YHCEI MPH SISPHBIX PEAKIUSIX, MPU ITOM
pa3anyaTth CIOBECHYIO (JOPMYIUPOBKY 3aKOHA U €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

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

OOBSCHATH (PU3NYECKHUE SIBICHUSA, TIPOIECCHl U CBOWMCTBA TEJ, B TOM YHCIIC B
KOHTEKCTE CHUTyalldidi MPaKTUKO-OPHEHTUPOBAHHOTO XapakTepa, U pelaTh
KauyeCTBEHHBIC 3a/ladyd, B TOM 4HCIE TpeOyIOMMe YHUCICHHOTO OIECHUBAHUS
XapaKTEepHbIX 3HAYCHUM (PU3NYECKUX BEJIWYHUH, MPU 3TOM BBIOUPATH aJ€KBATHYIO
(GU3NYECKYI0 MOJEIb, BBIBISATH MPUUMHHO-CIIECICTBEHHBIEC CBSI3U M BBICTpAUBaTh
JIOTUYECKYIO0 LEMOYKY pACCYKAEHUM M3 2—3 IIaroB ¢ OMOpPOM Ha M3yYCHHBIE
CBOICTBA (PU3MUECKUX SBICHUM, (PU3MUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pellaTh pacyE€THbBIE 3a7jaud M0 M3y4yaeMbIM TeMaM Kypca (U3HKH,
BBIOMpAst aIEKBATHYIO (PU3UYECKYIO MOJIEIh, C UCIIOJIH30BAHNEM 3aKOHOB U (popMy,
CBSI3BIBAIOIIMX (PU3MYECKUE BEJIMYMHBI, 3alMChIBaTh KpPAaTKOE YCJIOBHE W
pa3BEPHYTOE PEIICHUE 3a/1a4H, BBISBIISATH HEJOCTAIOIINE UITH N30BITOYHBIC TAaHHBIE,
00OCHOBBIBaTh BBIOOp METO/AA pEIICHUs 3aJadd, HCIOJIb30BaTh CIPABOYHBIC
JaHHbIE, TPUMEHITh METOJIbl aHAIN3a Pa3MEPHOCTEH, UCTIOIB30BaTh rpaduuecKue
METO/IbI PeIlIeHus 3a7a4, MPOBOJUTH MaTEMaTHYECKUE MPEOOPa30BaHUsI U PACUETHI,
OLICHWBATh PEATMCTUYHOCTh TOJYYECHHOTO 3HAYeHUs (PU3MUECKOW BETMYUHBI |
OTIPENETSATh Pa3MEPHOCTh (PU3MYECKOW BEIWYMHBI, MOJYYCHHON MpPH pPEIICHUH
3a/a4H;

pacro3HaBaTh IpoOJIEMbl, KOTOPbIE MOKHO PELIUTh IPU MOMOIIN (PU3NYECKUX
METOJIOB, W TMpeajiaraTb OPUEHTHPOBOYHBIA CHOCOO peUIeHHs, B OIMNUCAHUU
UCCIICIOBAaHMsI  PACIO3HABATh  MPOBEpsIeMOE  MPEANoJoXKeHHe  (TUIOTeE3y),
OLICHWBATh MPABUIILHOCTH MOPSIIKA TPOBEICHUS UCCIICIOBAHMUS, HHTEPIIPETUPOBATh
MOJTyYEHHBIN Pe3yJIbTarT;

IPOBOAUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UM (PU3UIECKIX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HploTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aKOHA COXpaHEHHS HMITYJIbCa, JNEHCTBUE 3akoHAa bepHY/IM W BO3HUKHOBEHHE



NOIBEMHONW CHJIBI KpbUIAa, 3aBUCUMOCTb TMEpHOAa KOJeOaHUW MPYKUHHOTO
MasiTHUKA OT MacChl Tpy3a U )KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTh OT aMIUIUTYAbI
MaJbIX KOJIeOaHMi, MPSMOJIMHEITHOE pacpOoCTpaHEHHE CBETA, pa3lioKeHUue Oesoro
CBETa B CIIEKTpP, U3yUEHHUE CBOICTB M300pa)kKeHMs B IUIOCKOM 3€pKajie U CBOICTB
U300pakeHusl IpeaMeTa B coOMparoule JiMH3e, HaONIOJICHHWE CIUIOIIHBIX U
JUHEHYaTBIX CIIEKTPOB U3ITyYeHUs): dbopMynupoBath IPOBEPSIEMOE
NpeanosjokeHne (rumore3y) O  BO3MOXHBIX — PE3yJIbTaTax  HaOIIOJEHUH,
CaMOCTOSITENILHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyaoBaHMS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

IPOBOAUTH NPU HEOOXOAMMOCTH CEpPHUIO0 MPSMBIX H3MEPEHHM, onpeaenss
CpeIHee 3HaYCHUE U3MEPSEMON BETMUUHBI M OTIPEIEIISiS MOTPEITHOCTh PE3YIbTaTOB
NPSMBIX U3MEPEHUI, 000CHOBBIBATH BEIOOP crtoco0a U3MepeHus (M3MEPUTEIBLHOTO
npubopa);

IPOBOJANUTH KOCBEHHbBIE U3MEPEHUS (PU3NUECKUX BEIUYUH (CPEIHSS CKOPOCTh
U YCKOpPEHHE Tella MPU PABHOYCKOPEHHOM JBUYKEHUHU, YCKOPEHHE CBOOOIHOTrO
NaJCHUS, )KECTKOCTD MPYKUHBI, KO3PPHUIIHMEHT TPEHUS CKOTBKEHUS, MEXaHUUYECKast
paboTa MW MOIIHOCTb, YacTOTa M NEPHOJ KOJeOaHUl MaTEeMaTUYECKOro U
OPYXKUHHOTO MAasTHUKOB, (DOKyCHOE paccTOsiHuE coOuparomei JuH3bl U e
ONTUYECKass CHJIa, PaJUOAKTUBHBbIA (DOH) C MCHOJIB30BAHUEM AHAJOTOBBIX H
nM(ppPOBBIX MPUOOPOB: OOOCHOBBIBATH BBIOOP METOAA M3MEPEHUs, IUIAHHPOBATH
U3MEPEHHUsI, CAMOCTOSITEIBHO  COOMpPAaTh  AKCHEPUMEHTAIBHYIO  YCTaHOBKY,
BBIUMCIIATh 3HAYEHUE BEJIMYMHBI U aHAJIM3UPOBATH IOJYYEHHBIE PE3yJbTaThl,
OLIEHUBAs MOTPEIIHOCTh PE3YJIbTaTOB KOCBEHHBIX U3MEPEHUH;

IPOBOAUTH HKCIEPUMEHTAJIbHbIE MCCIIEOBAHUS 3aBUCUMOCTEN (PU3NYECKUX
BEJIMYMH (3aBHCHUMOCTH IIyTH OT BPEMEHH NPHU PAaBHOYCKOPEHHOM JBIKEHHH O€3
HA4YaJlbHOM CKOPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHHUS CKOJBXKEHHUS OT CHIIBI
HOPMaJbHOTO JaBJICHUS, MEpuojJia KoJieOaHU MaTeMaTH4YeCKOro MasiTHHUKa OT
JUIMHBI HWUTH, OIpeleJeHUE YCKOPEHUs CBOOOAHOrO NAaJCHUS, HCCIEJOBaHHE
W3MEHEHHUS BEJIMYMHBI U HAIPaBJICHUS WHAYKIIMOHHOTO TOKa, 3aBHCHMOCTH YTJia
OTpa)XEHUs CBETA OT yIJIa NaJeHus, yIiia IPeJIOMJICHHS OT yIJia MaJeHUsl CBETOBOTO
Jdyd4a, UCCIEeIOBAaHUE TPEKOB: M3MEPEHHUE YHEPTUH YACTHIIHI TI0O TOPMO3HOMY ITYTH
(mo dororpadusim)): COBMECTHO ¢ yuutesieM (popMyIupoBaTh 3a/lady U THUIIOTE3Y
UCCJIEIOBaHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIbHO
coOupaTh  IKCIEPUMEHTATBHYIO  YCTAHOBKY, TMpPEACTaBIATh  IOJYYCHHBIC
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BMJE€ TaOMUL M TrpaduKoB, OLIEHUBATH
MOTPEIIHOCTH, JeNIaTh BHIBOBI MO PE3yJIbTaTaM HCCIEAOBAHNUS;

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



XapaKTepU30BaTh MPUHIHUIBI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTHYECKHUX MPOLECCOB C OMOPOM Ha UX ONMHUCAHMS (B TOM YHCIIE:
CIUAOMETP, TaTYUKHU MTOJIOKEHUS, PACCTOSHUS U YCKOPEHUS, PAKETA, 3X0JIOT, OUKH,
nepuckorn, (oToannapar, MHUKpPOCKOIN, TEJIECKON, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO03MMETp, KaMmepa BuiibcoHa), MCIONIb3ysh 3HAHUS O CBOMCTBax
dusznyeckux  SABIEHUN W HEoOXoauMble  (U3MUECKHE  3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTWYECKUX IPOLECCOB IIpHU
pelieHnn y4eOHO-NPAaKTUYECKUX 3a]ad, ONTHYECKHE CXEMbI JUIsl MOCTPOCHHUS
1300pakeHU B MJIOCKOM 3€pKajie U coOuparoIien JuH3e;

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

OCYUIECTBJIATH MOUCK MH(pOpManuu Gpuanyeckoro cojepxanus B MutepHere,
CaMOCTOATENBHO (HOPMYIUPYS MOMCKOBBIN 3aMpOC, HAXOJUTh MYTH ONpPEACIICHUS
JIOCTOBEPHOCTH TOJIyY€HHON HMH(OpMalMM HAa OCHOBE MMEIOIIMXCS 3HAHUU H
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh NP BBINOTHEHUH YYEOHBIX 33JaHUN HAyYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUsA, CIIPABOUYHbIE MAaTE€pHalbl, PECYPChl CETU
WuTepHer, BianeTh NpU€MaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIu U3 OJHOM 3HAKOBOW CHUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
MH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHHMKOB (PU3UYECKOrO COJAEpkKaHUSs, IMyOJIHYHO
MPEACTABIATh PE3YJIbTaThl MPOEKTHOM MM UCCIEI0BATEIBCKON AEATENBHOCTU MIPU
OTOM TPAaMOTHO HCIIOJIb30BaTh WM3YYEHHBIM NOHATUHHBIA aImapar U3y4acMoro
pa3nena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHWE IMpe3eHTalue ¢ y4éToM
0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrpouabnsie IIpakrnyeckue
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
11 du3nka — HayKa 0 PUPOJIE 2
1.2 DOU3NYECKUE BEITUYNHBI 4
1.3 EcTtecTBeHHO-Hay4YHBIN METO]] TO3HAHUS 2
Wroro mo paszneny 8
Pa3znen 2. [lepBoHayaibHble CBEeeHUSA 0 CTPOEHUHU BellleCTBA
2.1 Crpoenue BemiecTBa 2 1
JIBU>KeHMEe U B3aUMOJEHCTBHE YaCcTHUI
2.2 4 2
BelecTBa
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 1
Hroro no paszneny 7
Paznen 3. /IBu:keHne U B3auMo/ieiicTBue Te
3.1 Mexanuyeckoe IBUKEHUE 10
3.2 Wueprus, Macca, TUIOTHOCTD 9
3.3 Cuna. Bune! cun 15
Hroro mo pazneny 34

Pasnen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B




41 Masnenue. llepenaya naBiaeHus TBEPABIMU 5 5
' TEJIaMU, XUJKOCTSIMH U Ta3aMu
4.2 JlaBrieHHE )KUIKOCTH
4.3 ATtMochepHoe 1aBiIeHHE 1
44 )leﬁCTBlfe J)KUJIKOCTH U Tra3a Ha 12 3
NOrpyXEHHOE B HUX TEJIO
Hroro mo pazaeny 28
Pa3nea 5. PaGora n MomHOCTBh. JHEprus
51 PabGora 1 MomHOCTH 6 1
5.2 [IpocTeie MexaHU3MBI 8 2
5.3 MexaHuueckasi SHeprus
Wroro mo paszneny 19
Pa3nea 6. [loBTopuTe1bHO-0000 IIAI0IIM A MOYJIb
6.1 ‘ [ToBTOpHUTENBHO-0000IIAOIINIT MOTYIIb 6
Hroro no paszneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KVIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. TensioBuIe ABJIeHUS
11 CrpoeHre u CBOHCTBA BEIIECTBA 6
1.2 TennoBbie porecchl 33 1 6.5
Wroro mo pazneny 39
Pa3znen 2. DiiekTpuyeckrue 1 MAarHUTHBIE SIBJIEHUS
91 DNeKTpUYeCKHe 3apsiapl. 3apsHKCHHBIC Tela 9 1
' Y UX B3aUMOJICUCTBHUS
2.2 [TocTOsIHHBIN 27EKTpUUECKUN TOK 31 10
2.3 MarHuTHbIE SIBICHUS 11 4
24 DNeKTpOMarHuTHAs MHIYKIHS 7 1
Hroro no paszneny 58
Pa3nea 3. IloBTopuTe/1bHO-00001IaI0IIM i MOYJIb
3.1 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 5
Hroro mo pazneny )
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 22.5




9 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoubusie IlpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. Mexannueckue siBJCHHUS
MexaHn4YecKoe IBI)KEHUE B CITIOCOOBI €ro
1.1 30 1 4
OTIMICAHHUS
1.2 Bsaumonelicteue Ten 18
1.3 3aKOHBI COXPAHEHUS 15 1 2
Wroro mo paszneny 63
Paznen 2. Mexanuveckne KoJie0aHusl U BOJHBI
2.1 Mexannueckne KoineOaHus 8 3.5
2.2 MexaHnuecknue BOJIHBL. 3BYK 10 3
Hroro no paznery 18

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

3.1

DIIeKTPOMArHUTHOE MOJIE U
SJICKTPOMArdMuTHBIC BOJIHBI

Hroro no pazneny

6

Paznen 4. CBeToBbIe ABJICHUA

4.1 3aKOHBI PaCIPOCTPAHEHHUs CBETA
4.2 JIuH3b! U onTUYECKUE TPUOOPHI
4.3 Paznoxxenue 6enoro cBeTa B CEKTP




Uroro no pazneny

Paznen 5. KBanroBble siBJIeHUSA

16

5.1 Hcnyckanue u norjioneHne cBeTa aroMoOM 1
5.2 CtpoeHune aTOMHOTO sipa
5.3 SnepHble peakuu
Hroro no pazaeny 16
Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOYJIb
6.1 Mexanunueckue siBIeHUS (IOBTOPUTEIBHO- 6 3
' 00001IaOIIUI MOTYJIb)
6.2 TemoBsie siBIEHUS (TIOBTOPUTEIBHO- 3
' 00001IaI0ITNIT MOTYITh)
6.3 DNEKTPOMArHUTHBIC SIBJICHUS 3 1
' (mOBTOPUTENBHO-0000IIAOIIINI MOAYIIb)
6.4 CBetoBbIe sBIIeHUs (TOBTOPUTEIHHO- 1 1
' 0000IIAIOIUI MOTYIIb)
6.5 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 4
Hroro no pazneny 17
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 26.5







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosunyecTBo 4acoB JIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabsnbie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI
pecypcsl
1 dusuka — HayKa o Ipupoze. AsneHus 1
MIPUPOJIBI
2 Ou3nyecKue sIBICHUS 1
®u3nYeCcKue BeINYMHbL. Pa3MepHOCTb.
3 ®usznyeckue npudopsl. [lorpemnoctu 1
MIPU TIPSIMBIX U3MEPEHUSIX
VYpok-uccnenoranue "M3mepenue
4 JINHEMHBIX pa3MEPOB TET U IPOMEKYTKOB 1 1
yT
BpeMeHH"
5 JlaGopatopHnas pabora "H3mepenue 1 1
00BbEMa )KUIKOCTH M TBEPIOTO Tena"
5 JlabopaTtopHas pabota "OnpeneneHue 1 1
pa3MepoB Majbix Tel. Metoy psiioB”
Metoael HayuHOro no3Hanusa. Onucanue
7 (bu3NYECKUX SIBICHUN C TTOMOILBIO 1
MoJielIed
VYpok-uccnenosanue "lIposepka
8 TUIOTE3bI: JAJBHOCTD NOJIETA IIapHKa, 1 1

MYIIECHHOI'O TOPU30HTAJIBHO, TEM
00Jb111e, YeM OOJIbIIIE BHICOTA ITycKa"




Crpoenue BemiecTBa. ONBITHI,
JOKa3bIBAIONINE TUCKPETHOE CTPOCHHE
BEIIECTBA

10

Jlaboparopnas padota "OrneHka
JaMeTpa aToMa METOAO0M PsiioB (C
UCTOJb30BaHueEM (poTorpadmuii)”

11

12

13

Ypok-uccnenosanue "HabmroneHue
TEIUIOBOTO paciiupeHus razoB. OMbITHI
10 OOHAPYKEHUIO ICUCTBUS CUIT
MOJIEKYJISIPHOTO IIPUTSKEHUS"

JIBMDKEHUE YaCTHUII BEIICCTBA.
Huddysus. bpoyHoBckoe ABMKEHUE
Ypok-uccnenosanue "HabnroaeHue u
00BsicCHEHNE OPOYHOBCKOTO TBUKECHHS U

mddysun”

14

BzanmoeiicTBre YacTHIT BEIECTBA:
HpI/ITfDKeHI/Ie 1 OTTAJIKUBAHUC

15

16

ArperatHble COCTOSIHHSI BEIIECTBA.
Oc00EHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI

Mexanunueckoe auxenue. [1yrs,
TPaeKTOpHsl, IEPEMEILICHHE

17

PaBHOMEpHOE 1 HEpAaBHOMEPHOE
neukeHne. CKopocTh

18

HaxoxeHne ckopocTH, IIyTH U BPEMEHU
IIPY PABHOMEPHOM IPSIMOJIMHEHOM
JBHKEHUH




Jlaboparopuas pabota "Onpenencaue

19 CKOPOCTH PaBHOMEPHOTO JIBH>KEHUs"

20 I'paduku npssMOTMHEHHOTO
PaBHOMEPHOTO JIBHKEHUS

21 Pemrenue 3agaud mo treme "Pacuer
cpeaHei ckopoctu"
Jlaboparopuas pabota "Onpenencaue

22 CpeIHell CKOPOCTU CKOJIbKEHUs OpycKa
WJIM IIapUKa M0 HaKJIOHHOM miockocTh"
OTHOCUTENBHOCTD JIBHKEeHUSI. ClIOXKEHNE

23 CKOPOCTEH MpH MapaieIbHOM
JBUKCHUH
[Tonydenue u ananus rpadukoB

24 3aBUCHMOCTH ITYTH ¥ CKOPOCTH
JBUKCHHSI OT BPEMEHU
Pemenne rpaduueckux 3amaad no Teme

25 "Mexanuka. PaBHOMepHOE
MpsIMOJIUHEIHOE ABMKEeHHE"

26 SIBnenue nHepuUU. 3aKOH UHEPLUU
B3aumoeiicTBre T Kak MpHYuHA

97 W3MEHEHUs CKOpOocTH. Macca Tena Kak
Mepa HHEPTHOCTH Tella TIpr
MOCTYIATEIbHOM JIBHYKEHUHU

28 VYpok-uccnenosanue "CpaBHEeHUE Mace
10 B3aNMOJAEHCTBHIO Ten"

29 IImoTHOCTE BemecTBa

30 JlabopaTtopHas pabota "OnpeneneHue

MJIOTHOCTH TBEPOTO Tea"




31

Pemtenue 3amau mo teme ""Macca tena.
IImotHOCTE BemiecTBa"

32

33

34

35

Cwmecu u ciiaBbl. [loBepxHocTHas u
JIMHEHHAs IOTHOCTh

[ToaroroBka K KOHTPOJILHOM paboTE MO
Teme "dusrka — HayKa 0 pUpoe.
[lepBoHayanbHbIe cBeleHUs 00 AaTOMHO-
MOJICKYJIIPHOM CTPOCHUHU BEIIECTBA.
Mexanuka"

Kontponbnas padota no teme "dusnka
— Hayka o npupoze. [lepBonavanbHbie
CBEZICHUs 00 aTOMHO-MOJIEKYJISIPHOM
CTpOEHMHU BelecTBa. MexaHuka"

Cuna. SIBnenue tarorenus. Cuia
TAKECTHU

36

Nzobpaxenue cui. Pemenue 3amxad o
teme "OnpeneneHnue CUibl TsokecTu"

37
38

Cuna ynpyroctu. 3akoH ['yka

Bec Tena. U3mepenue cuit. [lunamometp

39

40

41

VYpok-uccnenosanue "Habmonenue
W3MEHEHUs CKOPOCTH NP
B3auMogercTBUA TEI"

Perrennie 3agau mo reme "Cuia
ynpyroctu. Bec rena"

JlabopaTtopHas padota "OTBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pactsbxeHus (redopMaliu) Ipy>KUHbI OT
MIPUJIOKEHHOM CHUJIBI"




42

Cuna tpenus

43

44

Cnoxenue cui. PaBHonelcTByo1IAs
cHIIa

Pemrenue 3agaud mo treMe "CrokeHUeE CUIL.
PaBHopelicTByromas cuia"

45

Pemrenue 3agad mo reme
"B3anmopencreue tei1. CUiinl B
MmexaHuke"

46

Pemenue 3amau no reme "Cua tpenus".
Ypoxk-uccienoBaHue 1o TeMe
"HccnenoBanue 3aBUCUMOCTU CHIIbI
TPEHMS OT IUIOIIAU COIIPUKOCHOBEHUS"

47

Jlaboparopnas pabota "OnBbITHI,
JIEMOHCTPHUPYIOIIIE 3aBUCUMOCTD CHIIBI
TPEHUS CKOJBKECHUS OT CHUJIBI IaBJICHUS U
XapakTepa CONPUKACAIOIIIXCS
noBepxHocTen"

48

49

Pemrenne 3amad mo reme
"B3zanmopercreue tei. CHUisl B
MexaHuke"

KonTponbHas pabota mo Teme
"B3zanmonenicTBue Tema"

50

JlaBneHue TBEPABIX Tel

51

52

Ypok-skcnepumenT "Crnocoosl
ONpeeNIeHUs JaBJIICHUS TBEpI0TO Tesa'"

Vpoxk-uccienoanue "3aBUCUMOCTD
p
JAaBJIEHUS ra3a OT TeMneparypsb”




JlaBneHue XKUAKOCTEH U ra3oB. 3aKOH

53 [Tackans

o4 [IHeBMaTH4eCKHE yCTPONCTBA

55 3aBUCUMOCTD JaBJICHUS KHUIKOCTU OT
[JTYOWHBI

56 I'unpocraTuueckuil mapamoke

57 VYpoxk-nipoekt "M3yyenue
COOOIIAOIIUXCS COCYOB"

58 VYpoxk-koupepenuus "I mapaBiamueckue
MEXaHU3MbI"

59 Hcnonb30BaHre BBICOKUX /1aBJICHUN B
COBPEMEHHBIX TEXHOJIOTUAX

60 Pemenue 3agau mo teme "JlaBnenue
JKuakoctu"

61 ATMocdepa 3eMu U IPUUUHBI €€
CYLIECTBOBaHMS

62 Ypok-uccnenosanue "l[IposiBinenne
neicTBus aTMocepHoro aAaBieHus"

63 W3mepenue atMochepHOro JaBiaeHus.
OmneiT Toppuuennu
3aBUCUMOCTb aTMOC(HEPHOTO JTaBICHUS

64 OT BBICOTHI HaJl ypoBHEM Mopsi. [IprOopsr
U1 U3MEPEHUs aTMOC(EPHOTO JIaBICHUS

65 Bbapomerp-anepoun. AtmochepHoe
JTaBJICHHUE Ha Pa3JIMYHBIX BHICOTAX

66 Brrtankusatoniast cuna. 3akoH Apxumena

67 Pemenne 3ama4d mo teme "3akoH

Apxumena"




68

Ypoxk-uccienoBanue
"DKcIepuMEHTaIbHOE OOHAPYKEHNE
NEHCTBUS KUKOCTH U ra3a Ha
MOrPY>KEHHOE B HUX TEJI0"

69

Jlaboparopuas pabota "Onpenencaue
BBITAJIKUBAIOLLEH CHIIBI, JEHCTBYIOLIEH
Ha TeJIO, MOTPYKEHHOE B )KUIKOCTh"

70

71

72

IImaBanme Ten

Jlabopartophast pabora "HcciaenoBanue
3aBHCHMOCTH Beca Tesa B BOJIE OT
o0BbeMa MOrpy>KEHHOM B KUAKOCTh YaCTH

Tena"

BOSHYXOHJ’I&B&HI/IC. IInaBanue CyaoB

73

74

75

Pemenue 3ana4 no teme "3akoH
Apxumena. YcioBus niaaBaHus ten"

Pemenne 3agau mo teme "JlelicTBre
KUJKOCTHU U T'a3a Ha MOTPYKEHHOE B HUX
Teno"

VYpok-tipoekt "KoHCcTpynpoBaHue
apeoMeTpa WIH JIOAKU U ONpeeTIeHIe
Ipy30n0abEMHOCTH"

76

[ToaroroBka Kk KOHTPOJILHOM paboTe MO
teme "JlaBieHue TBEPIbIX TEN,
JKUJIKOCTE U ra3oB"

77

78

KonTponbhas pabota no teme
"JlaBieHue TBEPIbIX TEN, JKUIKOCTEU U
razos"

Mexanunueckasi pabota




79

MontHocTh

Pemenue 3amau Ha onpeneneHue padboThl

80
Y MOIITHOCTHU

81 PaboTa crIIbl TSKECTH M CHIIBI TPSHUSI
VYpok-uccnenoBanue "PacyéT MOIHOCTH,

82 pa3BUBaeMOM IpU MOABEME 110
nectHuue"

83 [IpocThie MeXaHU3MBI

84 MowmenT cuisl. [IpaBuino MOMEHTOB
Jlaboparopnas pabota "HN3yuenue

85 MIpaBWJIa pbryara Jjisi IOJBUKHOTO U
HETIOJIBUYKHOTO OJIOKOB"

86 "3o0510TOC MPAaBUIIO" MEXAHUKHU
Pemenue 3anay no teme "3omnotoe

87 npaBmiio MmexaHuku'" / Beepoccuiickas
MpoBepoyHas pabora
Pemenue 3ana4 no Teme "Pabota cuiibl

88 TSDKECTH M CHJIBI TpeHUS" /
Bcepoccuiickas npoBepouHas pabota
VYpoxk-nipoekt "lIpoexTupoBanue

89 MOJIMCIACTOB C 33JJaHHBIMU
napamerpamu’
VYpoxk-koupepenuus "[IpocTsie

90 MEXaHHU3MBI B OBITY, TEXHHKE, )KUBBIX
opranuzmax"

o1 Koaddunment nonesnoro neicTeus

MMPOCTBIX MCXAaHU3MOB




92

Jlaboparopuas pabota "Onpenencaue
KIIJI mnogBM>KHOTO M HETIOABUYKHOTO
0110K0B"

93

94

95

96

Mexanunyeckas sHeprus. Kunernueckas
U NIOTCHIMAJIbHAs SHEPTUs

3aKOH COXpaHECHHSI MEXaHUYECKON
SHEPTHH

YPOK-3KCIIEPUMEHT
"DKCIIEpUMEHTAIBbHOE ONPEACIICHUE
W3MEHEHUS KUHETUYECKOU 1
MOTEHIIUATILHON YHEPTHH NPU
CKaThIBAaHHUH TeJa 110 HAKIOHHOM
mockoctu"

[TonroToBka K KOHTPOJIBHON paboTe 1O
teme "Pabota u MomHOCTh. DHeprus"

97

KonTponbhas padota no teme "Pabora u
MOIIHOCTb. DHeprus"

98

99

Pabora ¢ Tekctamu o TeMme
"MexaHn4yeckoe IBIxKeHue"

PaGora c Tekctamu o reme "CtpoeHue
BenlecTna"

100

Pabora ¢ Texcramu o Teme "CHiiel B
npupose"”

101

102

PaGora ¢ Texctamu o Teme "JlaBaeHue
TBEPABIX TE, )KUIKOCTEHU U ra3oB"

Pabota ¢ Tekcramu 1o Teme "DHeprusl.
[Ipoctbie MexaHU3MBI"




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102

23



8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u(ppoBbIe
n/n Tewma ypoxa Bcero Konrpoaririe  Ipakriieckue fllsyqeﬂnﬂ :)Iﬁ[()l;I;OBaTeJILHbIe
padoTbI padoThbI pecypebi
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHHIE 1
MOJITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mojenu TBEpAOro, JKUAKOTO U 1
ra3000pa3HOro COCTOSHUH BEIIECTBA
Ypok-koHpepennus "Kpucramindeckue u
4 amopdusie tena. ['paden. [lomyuenue 1
HCKYCCTBEHHBIX aJiMa3oB"
5 CmaunBaHue U KallWJUISIPHOCTb. 1
IToBepXHOCTHOE HATSKEHUE
TennoBoe pacmIMpeHne U cxaTue
Tennosoe nemwxkenue. Temmeparypa
TemnepaTypHbI€ Kbl
9 BHyTpeHHsst 3Heprus u crnocoosl eé 1
WU3MEHEHUS
10 Bune! Ternonepenaun 1
VYpoxk-koudepenuus "McnonabzoBanue
11 TEIJIOBBIX CBOMCTB BEILIECTB U MATEPUATIOB 1
B LIEJISIX DHEeprocoepexeHus "
12 KonunuectBo Tennotsl. Y aenpHas 1
TEII0EMKOCTh




13

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

14

YpaBHEHHE TEIJIOBOTO OaaHca.
Temoo0MeH ¥ TEIJIOBOE paBHOBECHE.
3akoH Herorona—Puxmana

15

16

17

JlaGopaTtopnast paborta "HccnenoBanue
SIBJICHHS TETNIOOOMEHA TPH CMEIINBAHUT
XOJIOJIHOM U ropsiuel Boab!"

Pemenue 3anay no teme "Temnoo6meH u
TEIJIOBOE paBHOBecHE"

JlaboparopHas pabota "Onpenenenue
KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJIOM
pu TEII000MeHe C HarpeThIM
METAJUIMYECKUM [TUIHHAPOM"

18

[ImaBnenue n oTBEpAEBaHUE
KPUCTAJZIMYECKUX BEIIECTB. Y A€NIbHAsA
TEIUIOTa TUIABJICHUS

19

20

21

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

JlaGopatopHas pabota "OnpezneneHue
yJIeIbHOM TEIUIOTHI IJIaBIeHUs JIbaa"

Ypok-uccnenosanue "CpaBHeHue
IIPOLIECCOB IJIaBIEHUS KPUCTAININYECKUX
TEJ U pa3MArYeHus IPU HarpeBaHUU
amopdHbIX Ten"




[TapooOpa3oBanue u KOHIEHCALIHSL.

22 Ucnapenue
Kunenue. Y nenbHas Temiora

93 napooOpa3zoBaHus. 3aBUCUMOCTh
TEMIIEPATYPHI KUTICHUS OT aTMOC(HEepHOTO
JIaBJICHUS

24 Penrenue 3amau mo reme
"[TapooOpazoBanue u kuneHue"
VYpok-uccnenosanue "OO0bsiCHEHNE

25 3aBUCHUMOCTH TeMIIepaTypbl KUIIEHUS OT 1
naBieHus"

26 HacpliieHHbIil 1 HEHACHIIEHHBINA Iap.
BrnaxnHocTs Bo3ayxa
BitaxxHOCTB BO311yXa U €€ U3MEPEHHUE.

27 JlaboparopHas padota "OnpeneneHue 0.5
OTHOCHUTEIILHON BIAKHOCTU BO3ayXa"

28 Pemenne 3agau o Teme "BnaxHocTs"
Pemenue 3aga4 v aHanu3 CUTyaIuu,

29 CBSI3aHHBIX C SBJICHUSIMU UCTIAPCHUS U
KOHJICHCAIIUH

30 OHeprus ToIMBa. Y ieibHasi TerjaoTa
CTOpaHHUS

31 [TpuHIMTIBI paOOTHI TETJIOBBIX ABUraTeIei

32 [TapoBas TypOuna. JIBUrarenib
BHYTPEHHETO CTOPaHUS

33 KII/] TerioBoro aBuratess

34 Pemenne 3agau mo teme "KIIJ] TemoBoro

nsurareis"”




Ypok-koHpepenus "TermioBsie qBUTATETN

35 Y 3aluTa OKpysKaroieu cpeab”

36 TemnoBble MOTEPH B TEIIOCETIX
3aKOH COXpaHEeHHMsI U IPEBPAICHUS

37 SHEPrUuU B MEXaHUYECKUX U TETIOBBIX
mporeccax
[ToxroroBka K KOHTPOJILHOW paboTe MO

38 teme "TernoBele aBienus. Mi3mMenenue
arperaTHbIX COCTOSIHMI BeniecTa'
KonTtponsHast padora o Teme "TemmoBbie

39 siBNIeHHs. MI3MeHeHne arperaTHbix
coCTOsIHUI BerecTBa"

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

41 CHOCO0OOB pa3IMYHbIX BEIIECTB
Ha’JIeKTPU30BbIBATHCA"

42 B3aumoneiicTBre 3apsKeHHBIX TeIl. 3aKOH
Kynona
DnekTpuueckoe nose. HanpsxéHHOCTh

43 anekTpudeckoro nois. [TpuHimn
CYTIEPIO3UINH IEKTPUUECKUX MOJEH

44 Hocurenu snekTpuueckux 3apsiioB.
DneMeHTapHbIi 3apsa. CTpoeHue aroMma

45 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

46 [IpoBOgHUKH, TUITEKTPUKH U
MOJTYTIPOBOTHUKU

47 Ypok-koHpepeHIus "DneKTpu3anus B

OBCEIHEBHOM KU3HUA"




Perenue 3aga4d mo reme "3aKkoH

48 COXpaHEHHUS IEKTPUUYECKOro 3apsaa’ 1

49 OnekTpuueckuil Tok. lctouHuku 1
AIIEKTPUIECKOTO TOKA
VYpoxk-uccinenosanue "MccnenoBanue

50 JEHCTBUSI SJIEKTPUUYECKOTO OIS Ha 1
MPOBOJHUKHU U JUAIEKTPUKHU"

51 DIIEKTPUUYECKUI TOK B METaJIax 1

52 DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax 1

53 DJIeKTpUYecKas 1enb 1

o4 Cuna Toka. AMnepmerp 1

55 DIIEeKTpUUYECKOE HarpsikeHue. BonbTmeTp 1
JlaGopaTtopHas padora "COopka u

56 UCIIBITAHUE JICKTPUYCCKOH IIeTTH 1
MOCTOSTHHOTO TOKa"

57 3aBUCHUMOCTh CHIIBI TOKA OT HaIPsHKCHHUS. 1
3akon Oma aJig y4acTka 1enu
JlaboparopHnas pabota "HccrnenoBanue

58 3aBUCHUMOCTH CHJIbI TOKa, MPOTEKAIOIIETO 1
4yepes pe3nucTop, OT HAMPSHKEHUS Ha
pPE3UCTOPE U CONPOTHUBIIEHUS pe3ucTopa’

59 DIEKTPUUECKOE COMPOTUBIICHHE. 1
VY nenpHO€e CONPOTUBIICHUE

60 JlabopaTtopHast pabota "Onpenenenue 1
YAEIBHOIO CONIPOTHUBIICHUS POBOAHUKA"
Pemenune 3amau o reme "DiekTpruecKoe

61 COIPOTHUBIIEHUE. Y IENBHOE 1

conpoTtuBieHue"




62

Pemenne 3agauq o reme "3akox Oma"

63

64

65

HOCJ’Ie,I[OBaTCJ'IBHOC " IapaJljICIbHOC
COCAMHCHUA ITPOBOAHHUKOB

JlaGopaTtopHnas pabota "IIpoBepka npaBuia
CJIOKEHHMSI HAIIPSHKEHUN TpU
MOCIIE0BATEILHOM COEIMHEHUH JIBYX
pe3uctopon”

Pemenue 3anay nmo Teme
"ITocnenoBarenbHOE U MapalieIbHOE
COCIMHEHUS TTIPOBOTHUKOB"

66

JlabopaTtopHast pabota "[IpoBepka npasuia
JUTSL CUJTBI TOKA TIPH MapajuieIbHOM
COCJIMHEHUH PE3UCTOPOB"

67

68

69

Pemienue 3agau Ha mpuMEHEHHE 3aKOHA
OmMa 1t pa3IMuHOTO COSTMHEHUS
MIPOBOIHUKOB

OJ1C 1 BHyTpEHHEE CONIPOTUBIICHHE
HMCTOYHHKA TOKA. 3akoH OMa IS TOJTHOM
enu

Pemenne 3agau mmo teme "OJ1C,
BHYTpPEHHEE COMPOTUBIICHHE UCTOUHUKA
ToKa. 3akoH OMa [ MoJIHOH 1ernu”

70

JlaGopaTtopHast pabota "Onpenenenue
OJ1C 1 BHYTpEHHETO CONPOTUBIICHUS
MCTOYHMKA TOKA"

71

72

[TpaBuna Kupxroda

JlaGopatopHas pabota "IIpoBepka npaBui
Kupxroga"




73

VYpok-uccnenosanue "M3ydyeHne BoJIbT-
aMIIEpHBIX XapaKTEePUCTUK HEIMHEHHBIX
3J1€MEHTOB"

74

75

76

Pabota snekTprueckoro Toka. MomHoCTb
ANIEKTPUYECKOTO TOKA

JlaGopaTtopHnas pabota "Onpezaenenue
PabOTHI M MOIITHOCTH JIEKTPUUECKOTO
TOKa"

3akon [Ixoyns-Jlenua. [lorpeburenu

QJICKTPHUUYCCKOI'O TOKaA. KOpOTKOG
3aMbIKaHHC

77

Ypok-koHpepenmus "OO0bsICHEHUE U
HPUHIIAT ICHCTBHUS JOMAITHUX
3JIEKTPOHArPEBATEILHBIX IPHOOPOB"

78

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
TeMe "DIeKTpUUECKHEe 3apsIbl.
3apspKeHHBIE TeJla U MX B3aUMOJICHCTBHS.
ITocTosiHHBIN NEKTpUYECKUH TOK"

79

KontponbHas padoTa o Teme
"DnexTpuueckue 3apsaabl. 3apsHKEHHbIE
TeJla U UX B3aumoiercTBud. [locTostHHBIN
AIIEKTPUYECKUH TOK"

80

81

ITocTossHHBIE MArHUTEL. MardHuTHOE I0JIE
3eMIM U ero 3Ha4YeHue I KU3HH Ha
3emite

Ypok-uccnenosanue "M3ydenne
MarHUTHOTO TOJIS IOCTOSIHHBIX MarHUTOB
IpU UX 00BETUHEHNUH U pa3AeiIeHUH.




Buszyanu3zanust mosust HoCTOSHHBIX
MarsuToB"

OmneiT OpcTena. MaruuTtHoe 1nose

82 AIIEKTPUYECKOTO TOKA
OnbiT AMniepa. MarHuTHOE MOJI€ KaTYyIIKU

83 ¢ TokoM. [IpuMeHeHue >1eKTpOMarHuToB B
TEXHHUKE

84 Cwiia AMniepa u onpeeneHue e
HaIpaBIICHUS

85 Pemenue 3amau no reme "Cuiia Amrnepa u
omnpezeneHue e€ HarpasieHus"
DJeKTpoIBUTATENb TOCTOSIHHOTO TOKA.

86 Hcnonp3oBanue 35eKTpoaBUrareneii B
TEXHUYECKUX YCTPOWCTBAX U HA
TpaHCIopTe

87 Bcepoccuiickas npoBepouHas paboTa

88 Bcepoccuiickas mpoBepouHas pabota
JlaGopatopHas pabota "H3yuenue

89 JIeMCTBUSL MATHUTHOTO TOJISt Ha TPOBOJTHUK
¢ TokoM"

90 VYpok-koHdpepenuus "[IpakTuueckoe
IpUMEHEHHE IeKTpoABUTraTenen”

o1 JlabopaTtopnast pabora "KoHcTpynpoBanue
Y U3y4eHue padoThI AJEKTPOABUTATENS"

92 JlaGopatopHas pabota "U3mepenue KI1/]

SJICKTPOABUT aTeIbHON y'CTaHOBKI/I"




93

OmnbiTel @apazes. 3akoH
3JIEKTPOMArHuTHOM uHayKIuK. [IpaBuio
Jlenna

94

Ypoxk-uccnenosanue "Hccnegopanue
U3MEHEHHU 3HAUEeHUS M HAPaBJICHUS
MHAYKIIMOHHOTO TOKa"

95

96

Penrenue 3amaud mo teMe "3akoH
AJIIEKTPOMArHUTHOM UHAYKIMU. [IpaBuio
Jlenna"

Onekrporenepatop. CriocoObl MOTyYeHUS
AIEKTPOIHEPTHU

97

Ypok-koHpepeHus "DIeKTPOCTaHIIUU Ha
BO300HOBJISIEMBIX HCTOYHHUKA SHEPTUU.
[TpoGnemsbl 3kosoruu. TormmMBHBIE
3JIEMEHTBHI U 3JIeKTpoMoOomIn"

98

KonTposabHas pabora "DnekTpoMarHuTHbIE
SBJICHUS"

99

100

PaGora ¢ Tekcramu o teme "TermnoBele
saBieHus"

PaGora ¢ Texctamu 1o Teme

"DnexTpudeckue 3apsaabl. 3apsHKEHHbBIE
TeJa U UX B3auMoJencTaue"

101

PaGora ¢ Texctamu o teme "IlocTostHHBIN
AIIEKTPUYECKUI TOK"

102

Pabora ¢ Texkcramu no Teme "MarHuTHbIE
SBJICHUS U 3JIEKTPOMAarHuTHasi UHAYKIUs"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

22.5




9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne aTa ugposbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxTuteckue f{lsyqeﬂnﬂ :)lﬁ[()l;I;OBaTenbﬂble
padoTshI padoThI pecypeni
MexaHnnyeckoe IBUKEHUE.
1 MartepuanbHas Touka. Criocoobl 1
OIMCAaHUs MEXaHUYECKOTO JIBUKEHUS
5 Cucrema orcuera. OTHOCUTENBHOCTD 1
MEXaHUYECKOTO JBUKEHUS
3 BexTopHbI€ BEMUNHBI, OIIEPALIUH C 1
BEKTOPaMH, IPOEKIIMHU BEKTOPOB
4 Panunyc-BekTop MaTepuasbHON TOUKH, 1
nepeMeleHre Ha MI0CKOCTH
5 PaBHOMEpHOE IPAMOJIMHEWHOE 1
JBUKCHHE
6 Pemenue 3amau mo reme "PaBHOMEpHOE 1
MPSIMOJIMHENHOE JIBIKEHME"
HepaBHOoMepHOE NpsAMOIUHENHOE
7 nBuxkeHue. CpeaHsisi © MTHOBEHHAs 1
CKOpPOCTb TeJia MPU HEPaBHOMEPHOM
JBUKEHUH
JlaGopatopHnas pabota "Onpeznenenue
8 CpeaHel CKOPOCTH CKOJIbKEHHsI Opycka 1 1

WJI BU>KEHUS [IapUKa 110 HAKJIIOHHOU
miockoctu"




PaBHOYyCKOpEHHOE NPAMOIMHENHOE
JIBI)KEHUE. Y CKOpEHUE

10

11

12

CxopocTh PaBHOYCKOPEHHOTO
npsIMOJIMHEHHOTO BMKeHus. [ paduk
CKOpOCTH

Pemenue 3agau no reme "CKopocTh

PaBHOYCKOPEHHOTO MPSIMOJIUHEHHOTO
IBIOKeHnA"

[lepemerieHue npu paBHOYCKOPEHHOM
MPSIMOJIUHEITHOM JBUKEHUH

13

Jlaboparopuas pabota "Onpenencaue
YCKOPEHUS TeJia IPH PaBHOYCKOPEHHOM
NBIDKECHUH 110 HAKJIOHHOU II0CKOCTH"

14

15

16

17

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

JlaGopatopHnas pabora "HccnenoBanue
3aBHCUMOCTH IYTH OT BPEMEHU NpU
PaBHOYCKOPEHHOM JBIKEHUH 0e3
HavyaJpHOU ckopocTn"

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

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




YckopeHue cBOOOHOTO TaICHHUS.

18 Onbrtel [Nanunes

19 Pemenue 3anau no reme "Yckopenue
cBOOOMHOTO TaIeHUs"

20 JIBu>keHue Tena, OpoIIeHHOTO MO YTIIOM
K TOPU3OHTY
Pemenue 3amgad mo treme "J[BrkeHue

21 Tena, OPOIIEHHOTO MO YIJIOM K
rOpU30HTY"
Jlaboparopuas padota "Hccienopanne

22 JBUKCHHUSI TeJla, OPOIIICHHOTO IO YTIIIOM
K TOpU30HTY"
Pemenue 3anay no Teme "J[BrkeHue mos

23 JEHCTBUEM YCKOPEHUSI CBOOOIHOTO
nageHus”

24 JIBM>KEHHE IO OKPYKHOCTH

o5 JInHeliHas 1 yrimoBas CKOPOCTh, IEPHOL
Y 9acToTa

26 CKopocTh U YyCKOpPEHHE TIPH IBUKEHUN
10 OKPYKHOCTH

97 Pemenwue 3anay nmo Teme "J[BrkeHue mo
OKpY>KHOCTH"
VYpok-koupepenius "PacroznaBanue u

28 NpUOIMKEHHOE OTMCAHKE PA3TUIHBIX
BHU0B MEXaHWYECKOTO JIBIDKCHUS"
[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo

29 TeMe "MexaHN4eCKOe IBIKEHNE U

CITOCO0BI ero onucauus"




KonrponsHas pabora o Teme

30 "MexaHnyecKoe IBUKEHUE U CIIOCOOBI
ero onucanus"

31 IIepsbiit 3ak0oH HproToHa. Bexktop cuiibl

32 Bropoii 3akon HeroToHa.
PaBHoOelicTBYIOIIAs cHJla

33 Tperuii 3akon Herotona. Cynepno3unus
CHUII

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenue 3amau nmo treme "Cuna
ynpyroctu"
Jlaboparopuas padota "Vccienopanne

36 3aBUCHUMOCTH CHJIBI YIIPYTOCTH,
BO3HUKAIOIIEH B IPYKUHE, OT CTEICHU
nepopManuu npyxuHbI"

37 Cuna tpenus. KoagdummeHT Tpenuns

38 JlaGopatopHnas pabota "Onpexnenenue
KO3 pUIMEHTa TPEHUS CKOJIBKEHUS"
Jlaboparopnast paborta "HccnenoBanue

39 3aBHCUMOCTH CHJIBI TPEHHS CKOJIbKECHUS
OT CHUJIbI HOPMAJILHOTO JABJICHUS "

40 JIBrKeHne Ten 10 OKPYKHOCTH TOJT
JeCTBHEM HECKOIbKUX CHJI

41 3akoH bepHyM U noabEMHAs cuila
KpbLIa
VYpok-koHpepenuus "CoBpeMeHHbIE

42 JeTaTeNbHbIe anmnaparsl, Cyja Ha

NMOABOAHBIX KPBUIbAX, AHTUKPBUIO Ha




CKOPOCTHBIX aBTOMOOUISIX. [IBMKEeHUE
1oe3ja Ha MarHUTHOM mojymike"

Cuna TSHKeCTH U 3aKOH BCEMHPHOI'O

43
TATOTCHHS

44 JIBHKEHHE TeJl BOKPYT IT'PaBUTALIMOHHOTO
ueHrpa. [lepas kocMuueckas CKOPOCTb

45 HesecomocTs 1 nneperpysku

46 PaBHOBecue MaTepuanbHOM TOUKH.
AOCOTIOTHO TBEPIOE TEIIO

47 MowmenT cuibl. [TpaBuiao MOMEHTOB

48 Ypok-uccnenosanue "OnpeneneHue
LEHTPa TAKECTU pa3IMUHBIX Tea"
Wmnynsce Tena. I3MeHenue uMiryibca.

49 Wmnynbsce cuiibl. YIIpyroe u HEYInpyroe
B3aUMOJICICTBUE

50 3aKOHBI U3MEHEHUS U COXPaHEHUS
UMIIYJbCa

51 PeaxkTnBHOE ABMKEHIE
Pemenue 3ana4 no teme "3akoH

52 COXpaHEeHMs UMIynbca. PeakTuBHOE
nBIKeHHe"

53 Mexanunueckas paboTa U MOIIHOCTb

54 PaboTa cuitbl TshKeCTH, CHITBI YIPYTOCTH
Y CHJTBI TPEHUS
JlaGopatopHnas pabota "Onpeznenenue

55 paloThI CUJIBI TPEHUS IIPU PABHOMEPHOM

JBHKEHUH TeJjla 110 TOPU30HTAIBHON
noBepxHoctu"




56

CBs3b sHepruu U paboThl

57

58

JlaGopaTtopHas pabora "OnpeneneHue
paboThI CHITBI YIIPYTOCTH TIPH MOABEME

rpys3a ¢ UCIIOJIb30BAHUCM HCIIOABHIKHOT'O

U IIOJBWKHOIO OJI0KOB"

HOTGHHI/IaJ'IBHaH SHEpIUsia

59

Kunernueckas sneprus. Teopema o
KHHETUYECKOU SHEPTUN

60

61

62

3aKOH U3MEHEHUSI U COXPAHEHUS
MEXaHUYECKON IHEPTUU

Pemenue 3amau nmo treme "3aKOHEI

HU3MCHCHUA U COXPaHCHUSA MEXaHU4YeCKOMn

sHeprun"

[ToaroroBka kK KOHTPOJIBHOM paboTe 1Mo
TeMe "B3aumonelicTBre TeI. 3aKOHBI
coxpaHeHus"

63

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

64

65

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

MareMaTH4ecKuil ¥ Npy>KUHHBINA
MasTHUKH. JlabopaTopHas paboTa
"HccnenoBanre 3aBUCUMOCTH MEPUOJIA
Kose0aHui Tpy3a Ha HUTH OT JJIUHBI
HUATH"

0.5




Jlaboparopnas pabota "Hccrnenoanme

66 3aBUCUMOCTH TIEpHO/ia KoeOaHmit
MPYXKUHHOTO MasiTHUKA OT Macchl rpy3a”

67 I"apmonnueckue KonedaHus

68 JlabGopaTopHas pabora "M3mepeHue
YCKOpEHHsI CBOOOTHOTO TaeHus"

69 3aryxatomme Konebanus. BeinyxieHHsie
kosebanus. Pezonanc

70 [IpeBpaiienue 3Hepruu npu
KoJ1e0aTebHOM JABMKEHUU
VYpok-uccnenosanue "l[Iposepka

71 HE3aBHCUMOCTH MEPUOJIa KOJIeOaHH
rpy3a, MOJBEIICHHOTO K JIEHTEe, OT MacChl
rpy3a"

7 MexaHuuyecKre BOJIHBI: IPOJOJIbHBIE U
MONEPEYHbIE

73 CBoiicTBa MEXaHMYECKUX BOJIH. JlJTMHA
BOJIHBI U CKOPOCTH €€ pacrpOCTpaHECHHS
Ypoxk-uccnenoanue "Habmonenue

74 uHTepPepeHIn 1 TudpaKuy BOJIH Ha
MTOBEPXHOCTH BOABI"
Ypok-koHpepeHus "MexaHndeckue

75 BOJIHBI B TBEpAOM Tene. CelicMuyeckue
BOJIHBI"

76 3ByK. PactipocTpanenue u oTpakeHue
3ByKa

77 Pemenue 3amau mo reme "3ByK"




78

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

79

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

80

81

Ypok-uccnenosanue "Habmroaenue u
00BSICHEHUE aKyCTHYECKOT0 pe3oHaHca"
Wnudpas3Byk u ynptpa3syk. Kondepenus
"Ucnonp3oBaHue yiabTpa3ByKa B
COBPEMEHHBIX TEXHOJOTHX"

82

DNEeKTPOMarHuTHOE TOJIE U
AJIEKTPOMArHUTHBIC BOJIHBI

83

84

85

CBoiicTBa AIIEKTPOMArHUTHBIX BOJIH
VYpoxk-koHpepenuus "[lkana
3JIEKTPOMArHUTHBIX BOJIH.
Vcnonb30BaHue 3J€KTPOMAarHUTHBIX
BOJIH /111 COTOBOM cBsA3M. Pajnonokarus.
Kocmuueckas cBsizp "

Pemenue 3aau Ha onpezieneHue
YaCTOThI U JAJTMHBI 3JIEKTPOMAarHUTHON
BOJIHBI

86

DneKTpoOMarHuTHasi IpUpoaa CBETA.
CxopocTh cBeTa

87

BonHoBEIE cBOlICTBA CBETA:
uHTepdepeHus 1 nudpaxuus




JlydyeBas mozelnb cBeTa u

88 reoMeTpuyecKas ontuka. McTouHuku
cBeTa

89 [IpsamosnHENHOE pacpOCTpaHEHHE
ceta. 3atMeHust ConHua u JIyHel

90 3akoH oTpaxeHus ceera. [1mockoe
3epKalo

o1 [TocTpoenue n3o0paxeHui,
c(hOpMHUPOBAHHBIX 3€pKAJIOM
[Ipenomnenue cBera. 3aKoH

92 npenomMieHus ceera. [lonHoe oTpaxkenue
CBeTa.

Jlaboparopnas pabota "HccnenoBanue

93 3aBHCUMOCTH yTJIa MPEJIOMJICHHS OT yIiia
Ma/ICHUSI CBETOBOTO JIyda Ha TPaHUIIe
«BO3YX-CTEKIIO»"

94 VYpok-uccnenopanue "AHanus u
00BsSICHEHUE ONTUYECKOT0 MUpaxka"
VYpok-koupepenius "Mcnonbp3zoBanue

95 MIOJTHOT'O BHYTPEHHETO OTPAKEHUS:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS CBS3b"

96 JIuH3a, X0/ Tydel B TUH3E

97 ®opmysa TOHKOH JIMH3bI
JlabopaTtopHas pabota "OnpeneneHue

98 (hOKYCHOTO PACCTOSIHUS M ONITHYECKOM
CHJIBI COOMpArOIIel JTUH3bI"

99 [Tonydenne n306paxeHuii ¢ TOMOIIbIO

coOuparoiei U pacCeMBaOIICH JTNH3




VYpoxk-koupepenuus "[IpuHuun

100 JEHCTBUS ONITUYECKUX TTPHUOOPOB
(Mukpockom, Teneckor, poroanmnapar)"

101 I'ma3 xak onTuyeckas cucrema.
Ban3opykocTh U AaTbHO30PKOCTD
Pasnoxxenue 6enoro ceera B CIEKT.

102 OmnsiTel HetoToHa. Croxenue
CIIEKTpPAJIbHBIX IIBETOB. Jluicriepcus cBeta
Ypoxk-nipaktukym "Habmronenue u

103 00BSICHEHUE OMBITOB IO PA3IOKECHHUIO
6enoro ceera B crekTp. [lonydenue
0enoro 1BeTa MpH CI0KEHUH IIBETOB"

104 Omnsitel Pesepdopaa u mianerapHas
MOJIeIb aTOMa
[Toctynatel bopa. Monens aroma bopa.

105 HcnyckaHnne u morjioneHue cBeTa
aTOMOM.

106 KBantsl. JInHe4arTeie crieKTpsl
VYpok-nipaktukym "Habmtonenue

107 CIUIOIIHBIX U JIMHEWYAThIX CIIEKTPOB
U3JIy4eHUs U UCIyCKaHus"

108 PannoaktuBHOCTH. Anb(a-, 6eTa- u
raMMa-u3JIyqdeHus

109 Crpoenue atomHoro siapa. Hykinonnas
MOJIEJTb aTOMHOTO siApa

110 PanuoaktuBHbIe npeBpanieHus. Mzoromnsl

111 [Iepnon nmonypacnana




112

VYpoxk-konpepenuus "/leiictBue
PalMOAKTUBHBIX M3JIyUYCHUH HA )KUBBIC
OpraHu3MbI. 3alIuTa OT PAJAUOAKTHBHOTO
u3nydyeHus"

113

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

114

115

DHeprus CBI3U aTOMHBIX sifiep. CBs3b
MacChl M DHEPTUHU

Pemenue 3agad nmo teme "SAnepHeie
peakuuu. JHeprus cBszu”

116

Peakuu cuHTe3a U AETICHUS SCP.
Nctounuku sHeprun ConHua u 3837

117

118

119

Ypok-kondepenuus "Anepnas
SHEpreTuka. JKOJIOTHIECKUE MPOOIEMBI
SJIEpHON IHEPTeTUKH"

[ToaroroBka Kk KOHTPOJIBHOU paboTe Mo
Teme "Konebauus v BoiHbL. CBETOBEIE U
KBAHTOBBIE ABiIcHUA"

KonTponbhas padota no teme
"Konebanus u BoiHbl. CBETOBBIE U
KBAHTOBBIE ABiIcHUA"

120

Pemrenne pacueTHsIX IO TEME
"Mexannueckoe IBHKeHne"

121

122

Pemrenue pacueTHBIX M KaYECTBEHHBIX
3aja4 no treMe "B3anmMopeiictBue Ten"
Pemrenue pacueTHBIX M KAYECTBEHHBIX

3a/1a4 1o TeMe "3aKOHbI COXPAHEHUS
SHEPrUM U UMIysbca'




JlaboparopHbie pabOTHI 110 TEME

123 n n
Mexannueckoe IBUKEHHUE

124 Jlaboparopubie pabOTHI 110 TEME

"B3aumonencrBue Tea"
pit

125 JlaGopaTopHbIie pabOTHI IO TEME
"IIpocTbie MEXaHU3MBI"

126 Pemennie pacueTHBIX M KAY€CTBEHHBIX
3aga4 no teme "TemnoBsie mpoiecchl”

127 Pemennie pacueTHBIX U KAY€CTBEHHBIX
3a1a4 1o reme "BiaxxHocTh"
Pemrenne pacueTHBIX M KAYECTBEHHBIX

128 3aga4 o teme "KIIJ] TermmoBsix
nsuraresieii"
Pemenne pacdeTHBIX M KAY€CTBEHHBIX

129 3a7a4 0o TeMe "3aKOHBI TOCTOSHHOIO
TOKa"
Pemenne pacueTHBIX M Ka4eCTBEHHBIX

130 3ama4 o teme "KI1J]
3JIEKTPOYCTAaHOBOK"

131 JlabopaTtopnsie paboThI 110 TeMe "3aKOHBI
IIOCTOSIHHOTO TOKA"

132 JlaGopaTopHblie pabOTHI 110 TeMe
"CseTOBbIE gBIIEHUS"

133 Pabora ¢ Tekctamu o Teme "3aKOHBI
COXpaHEHUs B MEXaHUKE"

134 Pabora ¢ Texcramu o teme "Kosebauus

¥ BOJIHBI"




PaGora ¢ Tekcramu o teme "CBeTOBBIE

135 | 1
SBIICHUSA
136 Pabora ¢ texcramu o teme "KBanrosas 1
u siiepHas ¢puzuka"
OBLIEE KOJIMYECTBO YACOB I10 136 245

I[TPOTPAMME







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

7 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

11

1.2

HpOBepﬂeMme NnpeaAMETHDbIC PE3YJIbTAThl 0CBOCHUS OCHOBHOI
06pa30BaTeJ’le0ﬁ nporpaMmmsbl OCHOBHOI'O oﬁmero 06pa30BaHI/Iﬂ

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

pasindaTth ABJICHHUA 110 OIIMCAHHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/I‘IGCKOC SIBJICHHUC

1.3

pacrio3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX SBJICHUH B
OKpY’KalolleM MHpE, B TOM YHcie (pU3nuecKue SBICHHs B MPUPOJE, IPU
TOM TMEPEeBOAUTH MPAKTHUYECKYIO 3a7adyy B Y4eOHYIO, BBIIEIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3MUECKUX SBICHUMN

14

ONKCHIBATh U3yUCHHBIE CBOMCTBA T€N U (U3NYECKUE SBIICHUS, UCIIONIb3Ys
¢usznyeckue BEJIWYUHBI, TMPU ONHUCAHUU TPABUIBHO TPAaKTOBATh
(bu3HYECKUI CMBICIT UCTIONb3YEMbIX BEIMUMH, UX 0003HAYEHUS U €TUHULIBI
¢u3NYeCKUX BEIMYMH, HAXOIUTh (OPMYIbI, CBS3BIBAIOIINE JaHHYIO
¢u3nUecKyr0 BEIUYMHY C JAPYIMMH BEIMYMHAMHU, CTPOUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH

1.5

XapaKkTepU30BaTh CBOWCTBA TeJ, (U3UYECKHE SIBICHHUS UM TIPOIECCHI,
WCIOJIb3ysl M3YYEHHBIE 3aKOHBI, MPH O3TOM JIaBaThb CJOBECHYIO
(GhOopMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMATHYECKOE BhIPAKEHUE

1.6

OOBSCHATDH (PU3NYECKHE SBJICHUS, IPOIIECCHl U CBOMCTBA Tell, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallUd MNPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISIBIISITH IPUYHHHO-CIICJICTBEHHBIEC CBSI3M, CTPOUTH 00BsiICHEeHHE n3 1 — 2
JIOTUYECKHX I11aroB ¢ OMopoi Ha 1 — 2 U3ydeHHBIX CBOICTBA (PU3HUECKUX
SBJIEHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemars pacué€THele 3afaud B 1 — 2 NEHCTBUS, MCHOJb3Ysl 3aKOHBI U
(GbopMysBI, CBS3BIBAIOIINE (PU3MUECKHE BEIMYHHBI HAa OCHOBE aHaM3a
YCIIOBUS 3aJ1a4M 3aIIMCBIBATh KPATKOE YCIIOBHE, MOACTABIATh (pU3NUECKUe
BEJIMYMHBI B (OPMYNBI M MPOBOJUTH PAcu€Thl, HAXOAWUTHh CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE I PELICHHS 3a/1ad, OLIEHUBATh PEATUCTUUYHOCTD
MOJy4eHHOU (hPU3UYECKON BETMUUHBI

1.8

pacrno3HaBaTh MpPOOJIEMbI, KOTOpPHIE MOXKHO pELIUTh MPH [OMOIIA
(bu3NYECKUX METO/I0B, B ONMCAHUU UCCIIEIOBAHUS BBIJCIATH IPOBEpSieMOe
npenanoyiiokeHue  (rumoresy),  pas3auyatb M HHTEPHPETUPOBATH




HOJIy‘-ICHHI:IfI PE3yJibTaT, HAXOAUTh OIIINOKY B XO0ZA€ o1IbITa, ACJIaTh BBIBOJbI
I10 €ro pe3yjabTaTaM

1.9

MPOBOAWTH OMNBITHI TIO0 HAOMIONCHUI0 (PHU3UYECKHX SBICHUH WIH
buznuecKux CBOMCTB Te: dbopMymTupoBaTh MIPOBEPSIEMbIEC
NPEIOI0KEHUs, COOMPATh YCTAHOBKY U3 MPEII0KEHHOTO 000PYA0BaHMS,
3aMKCHIBaTh XOJI OTBITA H (POPMYITHPOBATH BHIBOIBI

1.10

1.11

BBINIOJHATh MpPSAMBIE H3MEPEHHS C HCHOJBb30BAaHHEM aHAJOTOBBIX |
UPPOBBIX NPUOOPOB, 3aNMUCHIBATh IIOKAa3aHUs MPUOOPOB C Y4ETOM
3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUI

MIPOBOAMTD UCCIIEIOBAHKIE 3aBUCUMOCTHU OJJHON (hU3HUECKON BEJIMYUHBI OT
Jpyro C HCHOJb30BAaHUEM MPSAMBIX H3MEPEHUH, Y4YacTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOTrO HCCeoBaHUs, coOuUpaTh YCTaHOBKY U
BBITIOJHATh M3MEPCHHUS, CIICIys TMPENIOKECHHOMY IUTaHy, (UKCHPOBATH
pe3yNbTaThl MOJYYCHHOW 3aBUCHUMOCTH (U3NYCCKUX BEIMYMH B BUJC
MPEIUIOKEHHBIX Ta0JMIl U TPadUKOB, NIENaTh BBIBOJBI IO pPE3yIbTaTaM
HCCIIEI0BAHMS

1.12

1.13

1.14

1.15

1.16

OPOBOJUTh KOCBEHHBIE M3MEpPEHHUsS (PU3MUECKUX BEJIMYMH, CIEys
NPEJIOKEHHOW HHCTPYKLUMHU: HPU BHIIOJHEHUM H3MEPEHUH CcOOUpaTh
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY UM BBIYUCIIITH 3HAYEHHE MCKOMOU
BEJINYUHBI

coOroaaTh MpaBuiia TEXHUKU O€30MaCHOCTH MTpH paboTe ¢ 1abopaTOpHBIM
00opyI0BaHEM

yKa3blBaTh MPHUHLUIBI JEHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOMCTB,
XapaKTepu30BaTh MPUHIUNBI JEHCTBHS H3YYEHHBIX MpHOOPOB U
TEXHUYECKUX YCTPOMCTB C MOMOIIBIO UX OMHMCAHUS, UCHOIb3Yys 3HAHUS O
cBOMcTBaxX (PU3MYECKUX SBICHUN U HEOOXOIUMBbIE (PU3UUYECKHE 3aKOHBI U
3aKOHOMEPHOCTHU

OPUBOANUTH  TNpUMeEphl  (HAXOOUTh  MHPOPMALHUIO O  MPUMEPaX)
NPAaKTUYECKOTO HCIOJb30BaHUS (PU3MUYECKUX 3HAHUN B IOBCEIHEBHOU
XKHU3HU Ui oOecriedeHus: 0€30MacHOCTH NMpH 00pallieHny ¢ IpubopaMu
TEXHUYECKMMHU YCTPOMCTBAMHU, COXPAaHEHHs 3I0POBbS U COOJIOJEHUS
HOPM KOJIOTHYECKOTO TIOBEICHHUS B OKPY’KaIOIIeH cpene

OCYIIECTBIISITh OTOOp HMCTOYHUKOB HHGpopManuu B cetu VHTepHET B
COOTBETCTBUU C 33IaHHBIM [IOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIIUXCS
3HAaHUW W TIIYTEM CpPAaBHEHUS PA3JUYHBIX HWCTOYHUKOB BBIICIATH
uH(pOpMAaIIMIO, KOTOpas SBISETCS MPOTUBOPEUMBONIIA MOXKET OBITh
HEJIOCTOBEPHOMU

1.17

UCTIOJIb30BaTh MPU BBHIOJHEHUU YYEOHBIX 3aJaHH HAayYHOIIOMYJISAPHYIO
auTeparypy  (pHU3MUECKOro COAEp)KaHHs, CIpPaBOYHbIE MaTepUabl,
pecypcsl cetu MIHTEpHET, BiafeTh NpUEMaMu KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3oBanHust HHGOPMAIIMHN U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO




1.18

1.19

CO3/1aBaTh COOCTBEHHBIEC KPAaTKUE MHUCbMEHHBIC M YCTHBIE COOOIICHHS Ha
OCHOBE 2 — 3 HCTOYHUKOB MH(POPMALUU HU3UUECKOTO CONEPKaHMsI, B TOM
quciae MyONMYHO JenaTh KpaTKhe COOOLIEHHs O pe3yibTaTaX HpPOEKTOB
WIA Y4eOHBIX HCCIIEOBAaHUM, NpU OSTOM TIPAMOTHO HCIOJIb30BAThH
U3y4EHHBI MOHATUHHBIA ammapaT Kypca (U3MKH, COIPOBOXKIAThH
BBICTYIUICHHE IIPE3CHTALEN

IIpHU BbIIMOJIHCHUHA y‘lC6HBIX IIPOCKTOB H I/ICCJ'IC,Z[OBaHI/Iﬁ pacupeacisaTb
00s3aHHOCTH B rpymnmne€ B COOTBCTCTBHHM C IIOCTAaBJICHHBIMU 3aJadaMH,
CJICAUTH 3a BBIIIOJHCHUEM IlJIaHa ,Z[CI‘/'ICTBI/II\/'I, aJICKBAaTHO OILICHHUBATHb
COOCTBEHHBIH BKJIaJ B JCATCIIBHOCTD I'pyllIlbIl, BbICTPAUBATDb
KOMMYHUKATHBHOC BSaI/IMOI[efICTBI/Ie, YUUTBIBAsA MHCHHUEC OKPYXAIOIIUX

8 KVIACC

Kona
NMPOBEPSAEMOro
pe3yJbTara

11

1.2

13

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

HCIIOJIB30BaTh IOHATHA

pa3jindaTh SABJICHUSA 11O OIMMUCAHUIO UX XAPAKTCPHBIX CBOICTB U Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/BI/I‘ICCKOC SBJICHUC

pacro3HaBaTh MpPOSIBIEHWE M3YyYEHHBIX (U3NYECKUX SBJIIEHUH B
OKpY’KaloIIeM MHUpe, B TOM 4Hcie (pU3nuecKue sSBIeHHUs B MPUPOJE, IpU
TOM MEPEBOAUTH MPAKTHUYECKYI0 3a7adyy B Y4eOHYIO, BBIIEIATH
CyIIeCTBEHHBbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUMN

14

1.5

ONKCHIBATh U3yUCHHbIE CBOMCTBA T€N U (PU3NYECKUE SBJICHUS, UCIOJIb3YS
¢usznyecKkue BEJIWYUHBI, TMPU ONHUCAHUU TPABUIBHO TPAaKTOBATh
(u3NUeCKUi CMBICT MCIOJB3YEMbIX BEJIIMYMH, 0003HAYEHUS M €AMHUIIBI
(GU3NUeCKUX BEIWYMH, HAXOAUTH (HOPMYIBI, CBA3BIBAIOIINE JaHHYIO
(Gu3nMUecKyl0 BETUYMHY C JAPYIMMH BEIMYMHAMH, CTPOUTH Tpaduku
M3YyYEHHBIX 3aBUCUMOCTEH (prU3MUECKUX BEINUMH

XapaKTEpHU30BaATh CBOMCTBaA TCII, (1)I/I3I/II-IGCKI/Ie ABJICHUSA W HPOLECCCHI,

HUCIOJIB3Ysl  HU3YUYCHHBIC 3aKOHBI, IIPpU JTOM JaBaTb  CJIOBCCHYIO
(I)OpMYJ'II/IpOBKy 3aKOHa U 3alUMCbIBATh €0 MAaTCMATHYCCKOC BBIPAKCHUC

1.6

OOBACHATh (PU3MYECKUE MPOIIECCHl U CBOICTBAa TE€l, B TOM 4YHCIE U B
KOHTEKCTE CUTYalMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIIThH
IPUYMHHO-CJIECICTBEHHbIE CBS3M, CTPOUTh OOBsACHEHHE u3 1 — 2
JIOTHYECKUX IIAaroB ¢ NOMOIIBI0 1 — 2 M3y4eHHBIX CBOMCTBA (PU3NUECKUX
SBIICHUM, (PU3NYECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemath pacy€THblE 3a7ayud B 2 — 3 JEWCTBUA, MCIOJB3YS 3aKOHBI U
dbopMynbl, cBsA3bIBarOIIME (DU3MUECKUE BETUYMHBI: Ha OCHOBE aHajHu3a
YCIIOBUSL 3aJ]aud 3alHChIBaTh KPAaTKOE YCIOBHE, BBISABIATH HEIOCTATOK




JaHHBIX JUIS peIIeHUS 3aJaud, BBIOUPATh 3aKOHBI W (OPMYIIBI,
HeoOXoauMble [uid €€ pelleHMs], NMPOBOAUTh pPAacUYEThl M CpaBHUBATh
HOJy4eHHOE 3HaYeHHEe (PU3NYECKOM BETMUMHBI C U3BECTHBIMU IaHHBIMU

1.8

pacrio3HaBaTh MPOOJIEMbI, KOTOpPHIE MOXKHO PEHIUTh TPH TOMOIIH
(U3NYEeCKUX METOJIOB, MCIONB3YS ONHCAHUE HCCIEIOBAaHMS, BBIIEIATH
IIPOBEPSIEMOE  IIPENIIOJIOKEHNE, OLIEHUBATh IIPABWIBHOCTH IOpsIIKa
IIPOBE/ICHUS UCCIIEI0BAHUS, JIeJIaTh BBIBO/IbI

1.9

MPOBOAWTH OMNBITHI TIO0 HAOMIONCHWI0 (PHU3UYECKHX SBICHUH WK
buznuecKux CBOMCTB Te: dbopMynTupoBaTh MIPOBEPSIEMbIEC
IPEIOI0KEHUs, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO 000PYA0BaHMS,
OTIHMCHIBAThH XOJ ONBITA U JOPMYITUPOBATEH BHIBOIBI

1.10

1.11

1.12

1.13

BBINOJIHATH IPSMbIE H3MEPEHHUS C UCII0Ib30BAHNEM aHAJIOTOBBIX IPUOOPOB
U JAaTYNKOB (PU3UYECKUX BEIMYHH, CPABHUBATH PE3YJIbTAThl H3MEPEHUN C
y4€TOM 33/1aHHOM a0COJIFOTHOM MOrPELIHOCTH

IPOBOJUTH UCCIIE0OBAHUE 3aBUCUMOCTH OHOM (hpr3nuecKol BETUYMHBI OT
IpPYrol € HCIOJNb30BAaHUEM NPSIMBIX W3MEPEHMI: IUIAHUPOBATH
UCClIeIoBaHUEe, COOMPATh YCTAaHOBKY M BBINOJIHATh W3MEPEHUs, CIeys
NpEUVIOKEHHOMY — TUIaHy, (UKCHpPOBaTh  pe3yibTaThl  MOJTYYEHHOU
3aBHCUMOCTH B BHJIE TaOJHI] ¥ TPaUKOB, A€TaTh BHIBOJIBI IO pE3yIbTaTaM
WCCIICIOBAHMUS

IPOBOJUTH KOCBEHHBIE M3MEPEHMs (DPU3NYECKHX BEIUYMH: IUIAHUPOBATh
U3MEpeHus, coOupaTb OSKCIEPUMEHTAJIbHYIO  YCTAaHOBKY, CJIeays

HpCI[J'IO)KCHHOfI HHCTPYKIUWHW, U BEIYUCIIATh 3HAUCHUC BEJIMYHNHBI

COOJTIOIaTh MTPABHJIA TEXHUKU 0€301aCHOCTH MPH paboTe ¢ 1a00paTOpHBIM
o0opynoBaHrueM

1.14

XapaKTepu30BaTh MNPHUHLMUIBI JEWCTBUA H3Y4YEHHBIX MPUOOPOB H
TEXHUYECKHUX YCTPOWCTB C OIIOPOM HAa UX OMMCAHUS, UCIOJb3Ys 3HAHUS O
cBOWcTBaX (U3MYECKUX SBIEHMM U HeoOXoAauMmble (u3NYEeCcKHe
3aKOHOMEPHOCTHU

1.15

pacno3HaBaTb IMPOCTBIC TEXHUYECKUC yCTpOfICTBa U H3MCPUTCIBHBIC
HpI/I60pBI Imo CxeéMaM M CXEMATUYHBIM PHCYHKAM, COCTAaBJIATH CXCMbI
SJICKTPHUICCKUX ueneﬁ C TOCICAOBATCIIBHBIM W  HapaJlJICIbHBIM
COCAMHCHUCM JJICMCHTOB, pa3jindad yCJIOBHBIC 0003HaYCHUS DJIEMEHTOB
SJICKTPHUICCKUX I.ICHCﬁ

1.16

NPUBOJIUTH  HpUMEphl  (HAXOAUTh HMHPOpPMALMIO O  TPUMEpPax)
MPAKTUYECKOTO HCIMOIb30BaHMs (DU3MUECKUX 3HAHUM B TOBCEAHEBHOMU
KU3HU 7151 obecrieyeHus: 0€30acHOCTH MpHU OOpallleHnH ¢ Mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAaHEHHs 3I0POBbS U COOJIOICHUS
HOPM 5KOJIOTHYECKOT0 IIOBEJICHUS B OKPYXKAIOLIEN Cpelie

1.17

OCYIIECTBIISATh MOMCK MH(pOpMaluu (PU3HUECKOTO COJEp)KaHUS B CETU
NHTepHeT, Ha OCHOBE UMEIONIMXCA 3HAHUN W MYTEM CpaBHEHUS




JOITIOJIHUTCIIbHBIX  HMCTOYHHMKOB  BbBIACIATH I/IH(I)OpMaL[I/IIO, KOTOpasia
ABIIACTCA HpOTHBOpeqHBOfI HJIM MOXKET OBITh HCI[OCTOBGpHOfI

1.18

UCTIOJIb30BATh MPH BBIMOJIHEHUH y4eOHBIX 3a/laHU HayYHO-TIOMYIISIPHYIO
auTepatypy  (U3MYECKOTO  COJNEp)KaHWs, CIPABOYHBICE MAaTEepPUAIIHI,
pecypcel cetu MHTEpHET; BIaAeTh NTPUEMAMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus HHGOPMAITUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIE NHCbMEHHBIE M KpAaTKUE YCTHbBIE COOOILEHMUS,
0000mas wHPOPMAIUIO U3 HECKOJIbKHX WMCTOYHHKOB (PH3UYECKOTrO
COJCpXaHUs, B TOM YHCIE IYOJUYHO TPEACTABIATh PE3YIbTaThl
IIPOCKTHOM WJIM UCCIIEI0BATEIbCKON EATEIbHOCTH, IIPU 3TOM I'PaMOTHO
UCIOJIb30BaTh M3YUYCHHBIM TOHATUIHBIA anmapaT Kypca (U3HKH,
COIPOBOKAATh BBICTYIIJICHUE NIPE3EHTALUEN

1.20

9 KJIACC

Kox
NpoBEPSIEMOr0
pe3yabTara

11

1.2

13

14

NPH BBHITIOJHCHUH YYCOHBIX TPOSKTOB W HCCICIOBAaHUN (PU3MUECKHX
IIPOLIECCOB pacHpeneisTh OOA3aHHOCTH B TIPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33J1a4aMH, CJIEIUThH 3a BBIIIOJHEHHUEM IUIaHA JEUCTBUUA U
KOPPEKTUPOBaTh €ro, aJeKBAaTHO OIICHHUBAaTh COOCTBEHHBIM BKJIAJ B
JIeATEIbHOCTh IPYIIIbI, BEICTPaUBaTh KOMMYHUKATUBHOE B3aUMO/IEHCTBHE,
MPOSIBIIS TOTOBHOCTh pa3peniaTb KOHPIUKTHI

IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeIbLHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsA

HCIIOJIB30BATh U3YUYCHHBIC ITOHATUS

pa3inyaTh SBJICHUA 10 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIUX JAaHHOE (PU3NYECKOE SBJICHUE

pacrmo3HaBaTh MPOSBICHHWE WM3YyYEHHBIX (PU3UYECKUX SBICHUH B
OKpYXKaroIlleM MHUpPE, B TOM 4ucie (pU3ndecKue sBICHUS B MIPUPOJE, TIPU
9TOM TIEPEeBOAUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKN) PUINUECKUX SIBICHUN

ONKCHIBATh U3yYEHHbIE CBOMCTBA Te U (PU3NYECKUE SBICHUS, UCIOIb3YS
¢u3nyeckue BEIUYMHBI, IPH ONUCAaHUM TPABWIBHO TPAKTOBAThH
(bu3nUeCKUil CMBICT MCIOJIB3YEMbIX BEJIMYMH, 0003HAYEHUS M €AUHUIIBI
(GU3NUeCKUX BEIWYHMH, HAXOAUTH (HOPMYIBI, CBSA3BIBAIOIINE JaHHYIO
¢u3nMUecKyl0 BETUYMHY C JAPYTMMH BEIMYMHAMHU, CTPOUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEN (PU3MUYECKUX BEINYUH

1.5

XapaKTepu30BaTh CBOWCTBA Tel, (U3NYECKUE SBICHUS M MPOIECCHI,
UCIIONIb3YSl M3YyUYEHHBIE 3aKOHBl, IpPU 3TOM JaBaTb CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHHE




1.6

1.7

1.8

1.9

1.10

1.11

1.12

1.13

0OBSCHATH (bl/IBI/I‘IeCKI/Ie nponeccol U CBOMCTBa TCJI, B TOM 4YHCJIC U B
KOHTCKCTC CI/ITyaHI/Iﬁ IMPAKTUKO-OPUECHTUPOBAHHOI'O XapaKTEpa: BLIABIIATH
INPUIUHHO-CIICACTBCHHBLIC CBA3HU, CTPOHUTH 00bsAcHeHHe u3 2 — 3
JJOTHYECKHUX IIaroB € IIOMOIIBIO 2-3 HU3Y4YCHHBIX CBOMCTBaA (1)I/ISI/I‘IGCKI/IX
HBHGHHﬁ, (1)I/I3I/I‘ICCKI/IX 3aKOHAa U1K 3aKOHOMEPHOCTHU

pemath pacu€THble 3amaud (omMparommecs Ha cucremy uz 2 — 3
YpaBHEHHUI), UCIIOJIB3YS 3aKOHBI U (hOPMYIIbI, CBS3bIBAIOIINE (PU3HUUECKHEe
BEJIMYMHBI: Ha OCHOBE aHallM3a YCJIOBUS 3a/ladd 3alUChIBaTh KpPaTKOe
YCIIOBHUE, BBISBJISITh HEIOCTAIOIINE WM W30BITOUYHBIE JaHHbBIE, BEIOUPATDH
3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE I PEUICHHS, TPOBOJAUTH PAcUYEThHI U
OLICHMBAaTh PEATMCTUYHOCTh IIOJYYEHHOIO 3HaueHus (pusmueckoi
BCJIMYMHBI

pacrio3HaBath TMPOOJIEMbI, KOTOpPbIE MOXXHO PEHIMTh MPH TOMOIIH
(U3NYECKUX METOJIOB, HCIOJB3YsS OIKMCAHUE WCCICIOBAHMS, BBIICIATH
NPOBEPSEMOE  TIPEANOJIOKEHUE, OLCHUBATh MNPABWIBHOCTh MOPSIKA
MPOBEJCHUS  WCCIICIOBAHMS, JIeJaTh BBIBOJbBI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIOICHUH U OIBITOB

OPOBOJIUTH ONBITHl 1O HAOMIOAEHUI0 (U3UUECKUX SABICHUHA WIH
(GU3MYEeCKUX CBOWCTB TeJI: CAMOCTOSITEIbHO COOMpaTh YCTAaHOBKY U3
U30BITOYHOTO Habopa O00OpYAOBaHMs, OMUCHIBATH XOJ OIBITA U €ro
pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

IPOBOJUTH MPH HEOOXOAUMOCTH CEPHIO MPSAMBIX U3MEPEHUH, ONpeenss
CpelHee 3HaueHHe M3MepseMON BeIHuuHbl ((OKYCHOE paccTOsHHUE
cobuparonieid JMH3bI), OOOCHOBBIBATH BBIOOp crocoba H3MepeHHus
(u3MepHTETBHOTO MPUOOPA)

MPOBOAMTH HCCIIEJOBAaHHE 3aBHUCUMOCTEM (DU3MUECKHX BEJIUYUH C
WCIIOJIb30BAaHUEM IMIPSMBIX H3MEPEHUH: IIJIaHUPOBAaTh HCCIIEJOBAHUE,
CaMOCTOSITENIbHO ~ cOOMpaTh YCTaHOBKY, (PUKCHpPOBAaTh pe3yibTaThl
MOJYYeHHOM 3aBHUCHUMOCTH (U3UYECKUX BEIUYMH B BHUAE Tabauuu
rpauKoB, JeJIaTh BHIBOJIBI IO Pe3yIbTaTaM MCCIIEIOBAHUS

MNpOBOAUTHL KOCBCHHBLIC U3MCPCHUA q)HBI/I‘ICCKI/IX BCJIMYUH: IINIAHUPOBATH
HU3MCPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIbHYHO YCTAHOBKY H BBIIIOJHATDH
HU3MCPCHUA, CIICAYA HpCHHOH(CHHOﬁ HUHCTPYKIUU, BBIYHUCIATH 3HAYCHUC
BCJIIMYMHBI 1 aHAJIM3UPOBATH IMOJTYYCHHBIC PE3YJIBTATHI C y‘-IéTOM 3aJlaHHOH
MOTrpeIIHOCTU I/ISMepeHI/Iﬁ

COOJIIOIaTh MTPAaBUJIA TEXHUKU O€301aCHOCTH MPH PabOTE ¢ JIAOOPATOPHBIM
obopynoBaHueM

1.14

pa3janyaTh OCHOBHBIE TPU3HAKK HU3YYEHHBIX (U3MUECKHX MOJeNei:
MaTepuaibHas TOYKa, abCONIOTHO TBEPAOE TENO, TOUYEYHBIH HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIaHeTapHas MOJIEJIb aTOMa, HYKJIOHHAasl MOJIEJb
aTOMHOTO Si7pa




1.15

XapaKTepu30BaTh MPUHIUNBI JCHCTBHS H3YYEHHBIX MpHOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HA MX ONMCAHUS, UCIOJb3Ysl 3HAHUS O
cBOiicTBax (U3MUECKUX SBJICHMM W HeoOXoaumble (U3HUECKue
3aKOHOMEPHOCTHU

1.16

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH U3YUYE€HHBIX TEXHUUECKHUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHUECKUX MPOLIECCOB
IpU PEHICHUH Y4YeOHO-MPAKTUYECKHX 3a]ad, ONTHUYECKHUE CXEMbl s
MOCTPOCHUS N300paKEHHH B IJIOCKOM 3epKajie U cOOUparouieil TuH3e

1.17

OPUBOANUTH  TpPUMEphl  (HAXOOUTh WHPOPMALHUIO O  MPUMEPaAX)
NPAaKTUYECKOTO HCIOJIb30BaHUS (PU3MUYECKUX 3HAHUN B TOBCEIHEBHOU
KHU3HU Ui oOecriedeHus: 0€30MacHOCTH MPU 0OpalieHny ¢ mpudopamu 1
TEXHHYECKHMMHU YCTPOWCTBAMH, COXPAaHEHUS 3I0POBbS U COOJIOACHUS
HOPM PKOJIOTHYECKOTO TIOBEICHHS B OKPY>KalOIIeH cpene

1.18

OCYIIECTBIISITh TOUCK WHGpOpManuu (U3NIECKOTO COACPIKAHUS B CETH
WHTepHeT, caMOCTOATENbHO (GOPMYIUPYST TIOUCKOBBIN 3arpoc, HaXOIUTh
MyTH ONPENEICHUsI JOCTOBEPHOCTH MOJTYYeHHONW HH(OpMAIK Ha OCHOBE
UMEIOIIMXCS 3HAHUHU U JIOIOJIHUTEIIBHBIX KICTOYHUKOB

1.19

WCTIOJIB30BATh MPH BBIMOJIHEHUH YYeOHBIX 3a/laHH HAYIHO-TIOMYIISIPHYIO
TUTepaTypy  (U3MYECKOTO COJNEP)KaHWs, CIPABOYHBIC MAaTEepPUAIIBI,
pecypcsl cetn UHTEpHET; BiIageTh NTPUEMAaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanusi HHGOPMAIIMH U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

co3aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
nH(pOpMallMd M3 HECKOJIbKHUX HCTOYHUKOB (U3NYECKOTO COJIEpKaHUs,
yOJIMYHO MPEACTABIATh PE3YNbTaThl IPOEKTHON MITH MCCIIE0BATENbCKON
JEeATEIbHOCTH, IIpU 3TOM TIPAMOTHO  HCIIOJIb30BATh  M3YYEHHBIN
NOHATUMHBIN anmapar M3y4aemoro pasjena (U3MKH U COINPOBOXKAATH
BBICTYIIJICHHE TIpe3eHTaluel ¢ yd4€ToM OCOOEHHOCTEH ayauToOpun
CBEpPCTHUKOB

1.21

MIPU  BBIMOJHEHUU YYEOHBIX TPOEKTOB W HCCIEIOBAaHUN (U3HUECKUX
MIPOLIECCOB paclpeneisTh O0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBIEHHBIMU 33Ja4aMU, CIEIUTh 32 BHITIOJHEHHEM TUIaHa EHCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIEHUBAaTh COOCTBEHHBIM BKIAJ] B
JESTEIbHOCTH TPYIIIbI, BEICTPAUBaTh KOMMYHUKATUBHOE B3aUMO/ICHCTBHE,
MIPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon Konx

paszaesa  dJieMeHTa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIET'O MHUPA

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

®duszuka — Hayka o pupoje. SABneHus npupoabl. Gundeckue

1.1 SBJICHUSA:  MEXaHWYECKHE,  TEIUIOBBIE,  DJIEKTPUYECKHE,
MarHMTHbIE, CBETOBBIE, 3BYKOBbIE
Ousnueckue BeNMUMHBL M3MepeHne (U3NYECKUX BEITUYWH.

1.2 duznueckue puOOpHI. [TorpemnocTs U3MEPEHUM.
Me:xnyHapoiHas cucTeMa €IMHHULL
EcrecTBeHHOHAY4HBI  METOJ  TO3HAHMA:  HAOIIOJCHHE,

1 13 [IOCTAaHOBKA HAy4yHOTO BOIIPOCA, BBIIBMKEHUE THUIIOTES,

9KCIIEPUMEHT [0  IPOBEpPKE  THUIIOTE3,  OOBICHEHUE
Ha0JII0AaeMOT0 SIBJICHHUS

1.4 Onucanue PU3NYECKUX SBICHUN C TTOMOIIBIO MOJIeTIei
[IpakTuyeckue paboOTHI:
##HPar###113mepeHne paccToOSHUH.

15 ##HPar###113mepenrie 00bEMa KHUJIKOCTU U TBEPAOTO TeA.

#H#HPar###Onpenenenue pa3MepoB MajbIX Tel.
###Par##13mepenne TEeMITepaTyphl pu ITOMOIIIH
KHUJKOCTHOTO TEPMOMETpPA U JJaTUMKa TEMIIEPATYpPbI

ITEPBOHAYAJIBHBIE CBEJIEHWA O CTPOEHNU BEILIECTBA

###Par###CTpoenne BellecTBa: aTOMbl W MOJIEKYJBI, HX

2.1 pa3mepbl. OTBITHI, JTOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIIIECTBA
#H##Par### ]| prmokenne yactury BemiecTBa. CBsI3b CKOPOCTH
2.2 JBUKEHMSI YacTHUILl C TeMIepaTypoil. BpoyHOBCKoOe JABHKEHUE,
b dy3us
2 53 B3aumMopeiicTBre YacTHUI] BELIECTBA: PUTSIKEHUE U
' OTTaJKUBAHUE
#H##Par### ArperaTHple COCTOSIHHSI BEIIECTBA: CTPOCHHUE Tra30B,
24 XKUAKOCTEN U TBEPABIX (KPUCTAJUIMUECKUX ) Tell. B3auMocBa3b
' MEXIy CBOHCTBaMH BELIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJIIPHBIM CTPOSHHEM
2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI
2.6 [IpakTuyeckue pabOTHI:




###Par###Onenka nuameTpa aroMa METOAOM psloB  (c
HCIIOIb30BaHUEM (oTorpaduii).

#H#HPar###OnbITEl IO HAOIIOJICHUIO TETUIOBOTO PACIIUPEHUS
ra3os.

H#HHHPar###0nBITEI 110 OOHAPYXKEHUIO  JACHCTBUSA  CHII
MOJICKYJISIPHOTO TIPUTSDKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

Mexannueckoe ABUKEHUE. PaBHOMEpPHOE M HEPAaBHOMEPHOE
JABHKECHUE

#H##Par###Ckopoctb. CpeHsst CKOPOCTh MPU HEPABHOMEPHOM
JBYOKEHUH. PacuéT myTu u BpeMeHH JBUKECHUS

3.3

SIBnenue nHepuuu. 3aKoH nHepUMU. B3aumopeiicTBue Ten kak
IIPUYMHA W3MEHEHHUs CKOPOCTH IBW)KEHHs Tel. Macca Kak
Mepa HHEPTHOCTH Teja

3.4

3.5

#HH#HPar### notHocTy  BemtectBa. CBi3b  IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B eIMHUIIE 00bEMa BElleCTBA

Cuita xak XapaKTCPpUCTHKA B3aHMOﬂCﬁCTBHH TCJI

3.6

Cuiia ynpyroctu u 3akoH ['yka. 3mepeHue cuiibl ¢ TOMOIIBIO
TUHAMOMETpa

3.7

3.8

H#HH#HPar### ABnenue Tarorenus u cuia TsokecTr. Cruma TSKEeCTH
Ha Jpyrux maserax. Bec tema. HeBecomocTs

Cuna TPCHUH. TpeHHe CKOJIBXKCHUS U TPCHUC TTOKOA. TpeHHe B
npupoac U TCXHUKC

3.9

#H##Par###CnoxxeHre Cui, HallpaBJICHHBIX MO OJHOW MPSIMOM.
PaBHOelicTBYIOIIASA CHIT

3.10

3.11

[IpakTuueckue padbOTHI:

OrnpenenieHne CKOPOCTH PaBHOMEPHOTO JIBMKEHUS (IIaprKa B
KHUJKOCTH, MOJICIIN SJIEKTPUUECKOTO aBTOMOOMIIS U TaK Jajiee).
Ompenenenne cpeaHeld CKOPOCTH CKOJBXEHUs Opycka Wiu
[apuKa Mo HaKJIIOHHOM TIOCKOCTU. OmnpeniesieHne MIOTHOCTH
TBEpAOro Tena. OMbIThI, AEMOHCTPUPYIOIIHE 3aBUCUMOCTH
pacTsikeHus (nedopMaliun) NPy UHbI OT MPUITOKESHHON CHUJIBL.
OnbIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTb CHJIBI TPEHUS
CKOJIbXKEHHUSI OT Beca Tella U XapaKTepa CONPUKACAIOLIUXCS
ITOBEPXHOCTEN

@dusnueckue SBIECHUS B IPUPOJE: NPUMEPHI IBUKEHUSA C
pPa3JIMYHBIMU CKOPOCTAMM B >KMBOM M HEXHUBOM IPUPOJE,
JEHCTBUE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHuueckue ycTpoucTBa: TMHAMOMETP, TOAIINITHUKI

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B




4.1

Hasnenne TBEpmoro Ttena. CrnocoObl yMEHBIICHUS U
YBEJIMYEHUS J1aBICHUS

4.2

4.3

JlaBienue ra3a. 3aBUCHMOCTh JaBJICHHS Ta3a OT 00BEMA,
TEMIIEPATYPBI

Ilepenavya naBieHust TBEPABIMU TeEJaMHU, KHUIKOCTAMU H
razamu. 3axoH Ilackand. [THeBMaTHYeCcKUE MaIIMHbI

4.4

3aBUCUMOCTD aBJICHUS SKUIKOCTH oT TITyOUHBI.
I'aapocratuyeckuii  mapagokc. CooOIIaroniuecss CoCybl.
I'mapaBnuyeckre MEXaHU3MBI

4.5

Atmocdepa 3emimm u armochepHoe namienue. I[lpuumHbI
CYIIECTBOBaHMUS  BO3AYIIHOW oOomouku 3emun. OmnbIT
Toppuuennu. 3aBHCHMOCTH aTMOC(EPHOTO JABJICHUS OT
BBICOTHI HaJl YDOBHEM MODSI

4.6

4.7

N3mepenue armocdepnoro nmaeneHus. [Ipubopsl s
M3MEPEHUst aTMOC(EPHOTO JTABICHUS

JleficTBHE KHMIKOCTH M Ta3a Ha MOrPYKEHHOE B HHX TEJIO.
BrITankuBatorias (apxumMeioBa) cuia. 3aKkoH Apxumesia

4.8

4.9

4.10

[InaBanue ten. BoznyxomnnaBanue

[IpakTudeckue pabOTHI:

UccnenoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00OBEMaA
NOTPpY>KEHHOM B KHAKOCTh dacTu Tena. OmnpeneneHue
BBITAJIKUBAIOIIEH CHJIBI, ICCTBYIOIIEH Ha TEJO, TOIPYKEHHOE
B JKMJAKOCTb. IIpoBepka HE3aBUCHMOCTH BBITAJIKHBAIOLIEH
CUJIbI, JIEMCTBYIOIIEH HA TEJIO B >KUIAKOCTH, OT MACChl TeEJaA.
OnbIThl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTH BBITAJIKUBAIOLIEH
CWJIBI, JCWUCTBYIOIIEH Ha Teno B JKUAKOCTH, OT 0OO0BEMa
MOrPY’KEHHOM B KUIAKOCTh YAaCTH Tela U OT IUIOTHOCTH
YKUAJIKOCTH. KonctpyupoBanue apeomerpa 1581071
KOHCTPYUPOBAHUE JOAKH u OIpeEIICHUE eé
rpy30N10AbEMHOCTH

dusznueckue SBICHUSI B IprUpoac: BIUAHUC aTMOC(I)epHOl"O
JIaBIICHUS Ha JKUBOU OpTraHu3M, IIaBaAHUC pBI6

411

TexHuueckne  yCTpOWCTBa:  COOOINAIONIMECS  COCY/BI,
YCTPOHCTBO BOIOIPOBO/IA, THAPABINYECKHUN Tpecc, MAaHOMETP,
6apoMeTp, BICOTOMED, MOPIIHEBOM HACOC, apEOMETP

PABOTA, MOIIIHOCTbB, SHEPT A

5.1 Mexanunueckasi pabota

5.2 MexaHn4deckast MOIIHOCTb

53 [IpocTble MEeXaHM3MBI: pbIUar, OJIOK, HAKJIIOHHAsl IIOCKOCTb.
' I[TpaBuiio paBHOBECHS pbluara

5.4 [IpuMeHeHne npaBuiia paBHOBECHUS phluara K OJIOKY




«3o70T0€ mpaBwiIo» MexaHuku. Kosdduuuent monesnoro

5.5 NehcTBUs MeXaHu3MoB. [IpocTeie MeXxaHM3Mbl B OBITY U
TEXHHUKE
5.6 [ToTenuumanpHas SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
5.7 Kunerndeckas sneprust
58 [lonnass MexaHuyeckass »HHEpPrus. 3aKOH U3MEHEHHUS U
' COXPAaHECHUS MEXaHWYECKOH SHEePTUU
[IpakTuueckue pabOTHI:
##HPar###Onpenenenne  paboTbl  CHIBI  TPEHUS  TIpU
59 paBHOMEPHOM  JBW)KCHHH Tella 10 TOPH30HTaJIbHOU
' nmoBepxHoCcTU. MccnenoBanue yCcIIOBUH paBHOBECHs pbIvara.
N3smepenne KII/ HaknoHHOM miockoctH. M3ydeHue 3akoHa
COXPaHEHUS MEXaHUUYECKOH dHepTruu
5.10 @u3nyYecKue SBICHUS B IIPUPOJIE: PbIYAry B TEJIC YEIIOBEKA
Texnuueckue  ycTpoiicTBa:  pplyar,  MOJABMXKHBIA U
511 HETIOJABVIKHBIM  OJIOKM, HAKIOHHAs IUIOCKOCTh, IPOCTHIC
MEXaHHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsieMble 3JIEMEHTHI COEPKAHUS
pasjena  3JieMeHTa
TETUIOBBIE ABJIEHU A
OcCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KHHETUIECKOW TEOpUHU
6.1 CTpoeHHs BemecTBa. Macca u pa3Mepsl Molekyn. OIBITHI,
' MOATBEP K IAOIITHE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHOKHUHETUYECKOU TEOPUHU
6.2 Mopenu TBEPIOTO, KUAKOTO W Ta3000pa3HOTO COCTOSHUM
' BemecTBa. Kpucrammmdeckue u aMmopdHbIe Tea
6.3 OObsicHeHHEe CBOWCTB Ta30B, KUAKOCTEH W TBEPIBIX TEN Ha
' OCHOBE TIOJIOKEHUH MOJICKYJIIPHOKHHETHYECKON TeOprun
6 6.4 CMaunBaHue W KaMWUISIPHBIE SIBICHUS
6.5 TeroBoe pacupeHne U cyKaTHe
6.6 Temnepatypa. CBsizb TeMIEpaTypbl CO CKOPOCTHIO TETIOBOTO
' JIBUKEHUS YaCTHULL
6.7 Baytpennsas sneprus. CrnocoObl HW3MEHEHHsS BHYTPEHHEH
' SHEPTUU: TEeIUIoNepeaada U COBEPIICHUE pabOThI
6.8 Bunel Temnonepenauu:  TEMJIONPOBOAHOCTb, KOHBEKIIHSA,
U3ITy4yeHue
6.9 KommgecTBo TemioThl. Y aenbHas TETIOEMKOCTh BEIIECTBA




6.10

TenooOMeH U TEIIOBOE paBHOBECHE. Y paBHEHHE TEIJIOBOTO
OanaHca

6.11

6.12

6.13

[InaBneHne u OTBEpJEBAHUE KPUCTALTMYECKUX BEILIECTB.
VY ienpHas TemaoTa niaBJICHUs

[TapooGpazoBanue u konHjaeHcanus. Mcmapenue. Kurenwme.
VYaenpbHas ~ TemioTa — mapooOpa3oBaHUA.  3aBUCHMOCTh
TEMIEPaTypbl KHIIEHUS OT aTMOC(HEPHOTo AaBJICHUS

BnaxnocTts BO31yXa

6.14

6.15

DHeprus ToMBa. Y ieiabHasi TerI0Ta CropaHus
[Tpunnuner padotel TeroBbix asuratencii KIIJI TemioBoro

nBurarens. TeruioBble [BUTATeNId M 3alllUTa OKPYKaroleh
cpebl

6.16

3aKOH COXpaHEHMs] M IPEBPALICHHUS SHEPIUU B TEIJIOBBIX
mpoueccax

6.17

[IpakTuueckue padbOTHI:

#H#HPar###ONBITEL 110 OOHapyXKEHHIO0  JEMCTBUS  CHII
MOJIEKYJISIPHOTO IPUTSKEHHUSL.

###Par###OnbITH 110 BRIPALIMBAHUIO KPUCTAJJIOB IOBAPEHHOM
COJIM WJIN caxapa.

#A##Par###OnbITEl IO HAOMIONCHUIO TEIJIOBOTO PACHIMPEHUs
ra3osB, KUAKOCTEN U TBEPIBIX TEIl.

##HPar###Onpenenenue faBieHUs Bo3gyxa B OamioHe
HINpULA.

H#H##Par#H##ONbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh
JaBJIEHUS BO3JlyXa OT €ro o0béMa M HarpeBaHHs WIH
OXJIaKICHHUSI.

###Par##IpoBepka TUNOTE3bl JIMHEHHOW 3aBUCUMOCTHU
JUITMHBI CTOJIOMKA >KUJKOCTH B TEPMOMETPUUECKOM TpyOKe OT
TEMIIEPATYPHI.

###Par###HaOnroneHne W3MEHEHUsT BHYTPEHHEH OSHepruu
TeJla B pe3yibTare Terjonepesadn 1 padoThl BHEIIHUX CHJL.
#H##Par###lIccnenoBanne  SIBJICHUS — TEIIOOOMEHAa  TIpH
CMEIIMBAaHUH XOJOJIHOW U rOpsiYe BOJIBI.
#H##Par###Onpenenenue KoJIM4ecTBa TEIJIOThI, MOIYyYEHHOTO
BOJAOW TMpH TEMJIOOOMEHE C HarpeThiM METaUIMYECKUM
LUJIUHIPOM.

###Par###Onpenenenue yaeapHON TEMI0EMKOCTH BEILIECTBA.
###Par##ccnenoBanue npouecca HCIapeHHUsL.
###Par###OnpeneneHne OTHOCUTENBHOMN BIAKHOCTH BO3AYXaA.
###Par###Onpenenenue yaeabHON TEMIOTHI IJIaBICHUS JIbAA.

6.18

duznyeckue SIBICHUS B npupoac: NOBCPXHOCTHOC HATAKCHUC
" KallWJUISIPHBIC SABJICHUS B MPUPOAC, KPUCTAJUIBI B IIPUPOIC,




nznydenue ColnHia, 3aMep3aHue BOAOEMOB, MOPCKUE OpH3BI;
o0pa3oBaHue POCHI, TYMaHa, HHEs, CHEeTa.

6.19

TexHuueckue YCTPOMCTBA: KaIuJUIAPBL, IIPUMEPBHI
HCIIOJNIB30BAaHUS ~ KPHUCTAJUIOB, JKUJKOCTHBIM  TEPMOMETP,
JATYMK TEMIIEpaTyphl, TEPMOC, CUCTEMa OTOILIEHUS IOMOB,
TUTPOMETpPBI, IICUXPOMETp, NapoBas TypOWHA, JBUraTellb
BHYTPEHHETO CTOPaHUS.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onexrpuszauus Teil. J[Ba poga dJIEKTPUUECKUX 3apsl0B
BszaumopeiictBue  3apsbkeHHbIX  Tesn.  3akoH  Kynona
7.2 (3aBUCUMOCTD CHJIBI B3aUMOJAEHUCTBUS 3apsyKEHHBIX TENI OT
BEJIMYMHBI 3aPsII0B U PACCTOSHUS MEXKAY TEJIaMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTB 3JIEKTPUYECKOTO TOJIS.
7.3 [lpyHiun  cynepno3unuMy — 3JIEKTPUUECKUX  moyied  (Ha
Ka4ueCTBEHHOM YPOBHE)
Hocutenun  anexkTpuyeckux  3apsanoB.  DJIEMEHTapHbBIN
7.4 anekTpuyeckuil 3apsan. Crpoenue artoma. IIpoBogHuku u
TUDJIEKTPUKU
7.5 3aK0oH COXpaHEHUs INEKTPUIECKOTO 3apsiaa
76 DNeKTpUUECKU TOK. Ycnosus CYILLIECTBOBAHUSA
' ANEKTPUYECKOr0 TOKa. VICTOYHMKN OCTOSTHHOTO TOKA
77 JIeWCTBUS DIEKTPUYECKOTO TOKa (TEMJIOBOE, XUMHUYECKOE,
' MarHuTHoeE). DJIeKTPUUYECKUN TOK B )KUIKOCTAX U Ta3ax
78 Onektpuueckas  1enb. Cuna  Toka.  DIEKTpUUECKOE
' HaIpsOKeHUE
79 ConpoTuBieHHE MNPOBOJHUKA. YIEIBHOE CONPOTHUBIIECHUE
' BEIIIECTBA
7.10 3axoH OMa 1J1s1 yyacTKa Lenu
711 [TocnenoBarensHOE u napajuiesIbHOe COETMHEHHE
' MIPOBOIHUKOB
712 PaboTta 1 MOUTHOCTH 3JIEKTPHUUECKOro Toka. 3akoH J[xoyms —
' Jlenma
713 DJeKTpUYECKUe LEMH U MOTPEOUTENN IIEKTPUIECKON SHEPTUU
' B ObITYy. KopoTkoe 3aMbIkaHue
714 [TocTtostHHbIE  MarHuTHL.  B3aumopelcTBUE  MOCTOSHHBIX
' MarHuTOB
715 MaruautHoe nosie. MarautHoe nojie 3eMJI U €ro 3HaYeHUe AJ1s
' KM3HU Ha 3emiie
716 OnbiT Opcrena. MarHuTHOE MOJie DJIEKTPUYECKOrO TOKa.

IIpuMeHeHHe 37IEKTPOMAarHuTOB B TEXHUKE




JlelicTBU€ MarHMTHOrO TIIOJSI HAa IPOBOJHUK C TOKOM.
DJIEKTPOABUTATENb IMOCTOSHHOTO ToOKa. lcnonb3oBaHue

17 3JICKTPOJIBUTATENIE B TEXHUYECKHUX YCTpPOMCTBAX MW Ha
TpaHCHOPTE
718 Onbitel @apanes. SBieHUE 3IEKTPOMArHUTHOW HWHIYKIUU.
' [MpaBuiio Jlenia
Onektporereparop. CrnocoObl TOJYYCHHS SIEKTPUUYECKON
7.19 SHEPTUH. DJIEKTPOCTAHIIMM HA BO30OHOBISIEMBIX MCTOYHHUKAX
SHEPTIUU
[IpakTrueckue pabOThI:
OnbIThI 10 HAOTIOACHUIO ANEKTPU3ALNU TEJT UHAYKIIMEH U IPU
CONIPUKOCHOBEHHUH.
HccnenoBanne  OEUCTBUA — DIEKTPUYECKOrO  IOJSA  HA
MPOBOTHUKH U JUDJICKTPUKH.
CbOopka u TmpoBepka pabOTBHl  BIEKTPUUYECKON  IENu
IIOCTOSIHHOT'O TOKa.
N3mepenue u peryampoBaHue CUIIbl TOKA.
N3mepenue u peryanpoBaHue HAIPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3
pPE3UCTOp, OT CONPOTHUBIECHHS PE3UCTOpPa U HANPSHKEHUS Ha
pe3ucrope.
OMNBITEL, MEMOHCTPHUPYIOIINE 3aBUCUMOCTH DSJEKTPUUYECKOTO
COTPOTUBIICHUS TPOBOJHUKA OT €ro JJIMHBI, [JIOIIAIN
TONIEPEUHOT0 CEYEHUSI U MaTepHaa.
[IpoBepka  mpaBuia CITOKEHHUS HaIpsHKEeHU N npu
7.20 MOCJIeI0BATEIbHOM COEUHEHUH JIBYX pe3uctopoB. [IpoBepka

npaBujia JJig CUJIBl TOKA MPU MApaIeIbHOM COEIWHEHHUU
pesuctopoB. OrmpeneneHue pabOThl MEKTPUUYECKOTO TOKa,
uaymero  yepes  pesuctop. OmpeneneHre  MOILIHOCTH
JNEKTPUYECKOTO  TOKa,  BBLACNSEMOM  Ha  pe3HCTOpe.
UccnenoBanne 3aBUCUMOCTH CHIJIBI TOKa, HAYLIETO Yepe3
JIaMIO4YKy, OT HampsbkeHuss Ha Hed. Omnpenenenue KII/]
HarpeBaTensi. MccimeqoBanne MarHUTHOTO B3aUMOJICHCTBUS
MOCTOSIHHBIX ~ MAarHuToB. l3ydeHue MAarHUTHOrO TOJIA
MOCTOSIHHBIX MarHUTOB MPH UX OOBEIUHEHUH W Pa3JICICHUN.
HccnenoBanue neicTBUs 31E€KTPUUECKOTO TOKA HA MATHUTHYIO
cTpeniky. ONbIThl, JEMOHCTPHUPYIOLIUE 3aBUCUMOCTbH CHIIbI
B3aUMOJICHCTBHUS KATYIIIKA C TOKOM M MAarHUTA OT CHJIBI TOKA U
HampaBJI€HUs TOoKa B Karymke. HM3ydeHue neicTBus
MarHMTHOTO TMOJIsl Ha MMPOBOJAHUK ¢ TOKOM. KoHcTpyupoBanue
U u3ydeHue pabotel anektpoasurarens. M3mepenue KIIJI
3JEKTPOJIBUTATENbHON YCTaHOBKH. OTIBITHI MO UCCIEIOBAHUIO




SABJICHUA BHCKTpOMaFHI/ITHOf/'I WHAYKIWH: HUCCICOOBAHUC
W3MCHCHHUHN 3HAUCHUS U HaImpaBJICHUA HHAYKIIHUOHHOI'O TOKa

@uU3NYECKHUE SBJICHUA B MPUPOJIE: IEKTPUUECKUE SIBJICHUS B
aTMocdepe, IIEKTPUUECTBO JKUBBIX OPraHM3MOB, MarHUTHOE

721 nosie 3eMiH, Aped¢ MOIIOCOB, POJIb MArHUTHOTO TOJS IS
YKU3HU Ha 3eMile, OJIIPHOE CUSTHUE
TexHnyeckue  yCcTpOMCTBA:  DIIEKTPOCKOI,  aMIEPMETP,
BOJIBTMETP, pEOCTaT, CYETYMK IIIEKTPUYECKOW DHEPIuH,
799 3JIEKTPOOCBETUTEIIbHBIE npudopHl, HarpeBaTelIbHbIE
' ANEKTPONPUOOPHI (mpumepsl), IIEKTPUYECKUE
[IpeI0XPaHUTEIH, 3JIEKTPOMAarHur, AIIEKTPOJIBUraTEIb

IIOCTOAHHOI'O TOKA, reHCPaTOop NOCTOAHHOI'O TOKA

9 KVIACC
Kon
Kopx snemenra [IpoBepsieMble 371EMEHTHI COJIEPIKAHUS
paszznena
MEXAHUWYECKMUE ABJIEHUA

8.1 Mexannueckoe nBukeHue. MarepuanpHas Touka. Cucrema
oTcuéra

8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUKECHUS

8.3 PaBHOMEpHOE MPAMONTMHEHHOE IBHKCHHE
##HPar###HepaBHOMepHOE  MPSIMOJMHEHHOE  JIBHIKEHHE.

8.4 CpenHsisi 1 MTHOBEHHAs! CKOPOCTb Tejla MPU HEPaBHOMEPHOM
JIBYKEHUH

8.5 YckopeHne. PaBHOYCKOpPEHHOE NPSIMOJIMHENHOE IBUKECHHE

8.6 #H#Par###CBooOoaHoe magenue. OneITel [Nannnes

3 ##H#Par###PaBHOMEpHOE IBUKEHNUE 110 OKpYKHOCTH. Ileprnon n

8.7 yactora oOpamenus. JIuHelHas U yryioBas CKOpOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE

8.8 [Tepserit 3akon HeroToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tperuit 3akon HeroTona

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

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 #H##Par###Cuna TpeHUs: CcWia TPEHUS CKOJBKCHHs, CHia
TPEHUS MOKOSI, IPYTUe BUJIbI TPEHUS

8.14 ###Par###Cuna TAXKECTM M 3aKOH BCEMHUPHOTO TATOTEHUS.

YckopeHnue cBOOOAHOTO MaACHHUS




8.15

JiBmxenue 1utaHer Bokpyr Comnua. IlepBasg kocmuueckast
ckopocTb. HeBecoMocTh 1 neperpysku

8.16

8.17

PaBHOBecue MarepuanbHO TOUKH. AOCOIIOTHO TBEPAOE TEIO

#i##Par###PaBHoBecue TBEPIOro Tella ¢ 3aKPEIUIEHHOW OCBIO
BpaiieHusi. MoMeHT cuibl. LleHTp TskecTn

8.18
8.19

Nmnynbce Tena. M3menenune nmnyibca. IMImynsc cuiibt

3aKoH COXpPaHCHUA UMITYJIbCa

8.20
8.21

#HH#HPar###PeakTUBHOE OBIKEHUE

Mexanndeckast pa60Ta 1 MOIIHOCTb

8.22

Pabora cun TskecTH, ynpyroctd, TpeHus. CBsi3b SHEpruud u
paboThl

8.23

8.24

HOTCHIII/IaJII)HaH 3Hepr1/1$1 TCJa, IIOAHATOIO Haxq HOBerHOCTLIO
3emian

ITorennmanpHas OHCPIusa c)KaTon MPpY>XUHbI

8.25

#H#Par##Kunetnueckas sHeprus. TeopemMa 0 KHHETHUECKON
SHEPruu

8.26

8.27

H#H#Par###3akoH coXpaHeHUs: MEXaHUYECKOM SHEPruu

[IpakTuueckue padbOTHI:

Omnpenenenue cpeqHeil CKOPOCTH CKOJBXKEHHS Opycka WiH
JBWKEHUS IIapUKA MO0 HAKJIOHHOW IiockocTu. OmnpeneneHue
YCKOPEHHMSI Tella MpU PABHOYCKOPEHHOM JIBHXKEHHH 10
HAKJIOHHOM IIJIOCKOCTH.

UccnenoBanue 3aBUCHUMOCTH TMYTH OT BPEMEHU IpHU
PaBHOYCKOPEHHOM JIBH>KEHHH 0€3 HauaJbHON CKOPOCTH.
[TpoBepka rumoTe3bl: eciau Mpu PaBHOYCKOPEHHOM JIBUKEHUU
0e3 HavyaJIbHOW CKOPOCTH IYTH OTHOCSTCS KaK Psii HEUETHBIX
yucel, TO  COOTBETCTBYIOUIME  IMPOMEXYTKH  BPEMEHU
OJIMHAKOBBI.

UccnenoBanue 3aBUCUMOCTU CUJIbI TPEHUSI CKOJIBKEHHSI OT
CWJIBI HOpMAaJIbHOTO AaBneHus. Onpenenenue KodpduimeHTa
TpeHUsi CKoJibKeHus. OmpeneneHue KECTKOCTH TMPYKUHBI.
Ompenenenne padbOTHl CWJIBI TPEHHUS TP PABHOMEPHOM
JNBIDKEHUH  Tela 10  TOPU3OHTAJIBHOM  TMOBEPXHOCTH.
Omnpenenenne pabOTHI CHIIBI YIIPYTOCTH TPH MOABEME Tpy3a C
WCIIOIb30BaHUEM HETIOIBUYKHOTO U TIOJIBMYKHOTO OJIOKOB

8.28

q)HSquCKHe SBJIICHUA B npnpone: HpI/IJ'II/IBI)I H OTJ'II/IBI)I,
nBkeHue miIaHeT COJIHEYHOW CHCTEMbl, PEaKTUBHOE
JIBIKEHUE KUBBIX OPTaHU3MOB

8.29

TexHudeckue yCcTpoMCTBa: CHUIOMETP, JATYMKHU IOJIOKCHUS,
pacCTOAHUS U YCKOPEHHUS, PAKETHI

9 MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI
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9.1

KonebarenbHoe nBuxkeHune. OCHOBHBIE XapaKTEPUCTHKH
KoJIeOaHU: TIEpUo/J, YacTOTa, aMILIMTY1a

9.2

9.3

MaremMatnueckuili M NIpPYKUHHBIM MasTHUKMU. [IpeBpaineHue
SHEPIrUu MpHU KoJIeOaTEIIbHOM JIBIKEHUH

3aryxaromue  KojieOaHus.  BbIHy)XJIEeHHbIE  KOJieOaHUSI.
Pe3onanc

9.4

Mexannueckue BoJHBL. CBOMCTBA MEXaHWYECKHUX  BOJIH.
[IponosibHBIE M TONIEPEYHBIE BOJIHBIL. [[7TMHA BOJIHBI U CKOPOCTH
e€ pacrnpocTpaHeHusi. MexaHuuecKre BOJIHBI B TBEPAOM TeJIE,
celicMUYeCKUE BOJTHBI

9.5
9.6

3ByK. ['/poMKOCTb U BbICOTa 3ByKa. OTpaxkeHue 3ByKa

Wndpa3Byk u yiabTpa3Byk

9.7

[IpakTuueckue padbOTHI:

Onpenenenue YacTOTBI u nepuoaa Kose0aHui
MaTeMaTHYeCKOro MasiTHUKA.

Omnpenenenre 4acToThl M Tepuoja KoJeOaHUMl MPY>KUHHOTO
MasiTHUKa

Uccnenosanue 3aBHUCHUMOCTHU nepuojaa KojeOaHuit
MOJIBELLIEHHOT0 K HUTH Ipy3a OT JUIMHBI HUTH. MccnenoBanue
3aBUCHMOCTH IEepHUojAa KoJieOaHUM MPYKUHHOTO MasiTHUKA OT
Macchl Tpy3a. [IpoBepka HE3aBUCUMOCTH TiepHoia KojieOaHu
rpy3a, MOJBEIIEHHOr0 K HUTH, OT MaccChl Ipy3a U KECTKOCTU
npyxuHsl. I3Mepenue yckopeHust cBOOOIHOTO MaieHUs

9.8

9.9

@u3nyeckue SBJICHUA B MNPUPOAEC: BOCHPUSATHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHHUE, CEICMUYECKUE BOJIHBI, IIYHAMH,
9X0

TexHnueckue YCTpOMCTBA: 9XO0JIOT, HCIIOJIb30BaHUE
yIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

OIEKTPOMarHuTHOE  TOJIe.  DJIEKTPOMAarHUTHBIE  BOJIHBIL.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
10.2 [IIkana 31€KTPOMarHUTHBIX BOJIH
10.3 OnekTpoMarHuTHas npupona cBeta. CKopocTh — CBeTa.
' BonHoBBIe CBO¥iCTBa CBeTa
[IpakTuyeckue paboOTHI:
10.4 N3yueHne CBOMCTB AJIEKTPOMATHUTHBIX BOJH C ITOMOIIBIO
MOOWIBHOTO TenedoHa
105 dusnueckue sBJICHUS B NPUPOJeE: OHOIOTHYECKOe JCHCTBHE
' BUJIMMOTO, YIBTPa(UOIECTOBOTO U PEHTI€HOBCKOTO U3Ty4eHUI
10.6 TexHuueckue ycTpoiicTBa: HCIOJIb30BaHUE AIEKTPOMArHUTHBIX

BOJIH IJIS COTOBOH CBSI3U




CBETOBbBIE ABJIEHUA

11.1 JlyueBast Mmosienb cBeTa. MICTOUHHMKY cBeTa
11.2 [IpsimosnHENHOE PacIPOCTPAaHEHHUE CBETA
11.3 Ortpaxenue cera. [1nockoe 3epkano. 3akoH OTpakeHUs CBETa
114 [Ipenomnenue cBera. 3akoH mnpenomiieHus cera. IlonHoe
' BHYTpPEHHEE OTpaKeHUE CBETa
11.5 JIunza. Xop jtyyel B IMH3e
11.6 OnTHueckas cucrema goroanmnapara, MUKPOCKOIIa U TeJIECKOMa
11.7 I'maz kak  onTuueckas  cucrema.  biau3opykoctb U
' NAIbHO30PKOCTh
118 Paznoxxenne Oenoro cBera B cmektp. OmnbiTel HploTOHA.
' CrnoxeHue CIeKTpaIbHBIX IIBETOB. Jlucmepcus ceeTa
[IpakTuueckue padbOTHI:
###Par##lccnenoBanue  3aBUCHUMOCTH  yIJIa  OTPasKEHUS
CBETOBOT'O JIy4a OT yIJia MaJeHHUs.
11 ###Par###113yuenue XxapakTepuUCTUK U300paKeHHsI TIpeMeTa B
IJIOCKOM 3€pKaJie.
###Par##lccnenoBanue 3aBUCUMOCTH  yIila HPEIOMIICHUS
CBETOBOI'O JIy4a OT yIja NaJCHHUs Ha TPaHHIE «BO3IYyX —
11.9 CTEKJIO».
##HPar### 1 lonyuenue U300paKeHUH c ITOMOUIBIO
coOuparoIe JTMH3HI.
##HPar###Onpenenenue ¢dokycHOro paccTostHUsA u
ONITUYECKOM CUITBI COOMPAIOIIEH JTHH3BI.
#H#H#Par###OnbITHI IO Pa3I0KEHUIO OEJIOro CBETa B CIEKTP.
##H#Par#H##ONBITEL O BOCHPHUATHIO LIBETAa MPEAMETOB MPU HX
HAOJIIOICHUH Yepe3 I[BETOBBIC (PUITBTPHI
®dusnyeckue siBieHUs B npupoje: 3atmenust Connna u JIyHsl,
11.10 I[BeTa TeJ, ONTHYECKHEe sBIeHUs B aTtMocdepe (uBer HeOa,
pedpakius, pagyra, MUpax)
1111 TexHuyeckue yCTpOWCTBa: OYKH, MEpHUCKOIN, QoToammapar,
' ONTUYECKUE CBETOBOIBI
KBAHTOBBGIE ABJIEHUA
121 OmnswiTel Pesepdopna u mmanerapHas monenb aroma. Monenb
' aroma bopa
12 122 Hcnyckanwe ¥ TIOTJIONICHWE CBeTa aToOMOM. KBaHTHL
' JIuHei4aThie CIEKTPHI
12.3 PaguoaktuBHOCTB. Anb(da, OeTa- 1 raMmMa-u3IIydeHHs
124 Crtpoenue aromHOro sigpa. HykinoHHast MoJienb aTOMHOTO sifipa.

30TO18!




PannoaxktuBHele  mpeBpawmeHus. Ilepuox  momypacmana

125
aTOMHBIX sI7IEp
126 SnepHble peakuuu. 3aKOHBI COXPAHCHHS 3apsOoBOTO U
' MAacCOBOTO YHCEI
12.7 DHeprus CBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
128 Peakumm cuHTe3a w neneHust spep. VCTOYHWKU SHEpruu
' CosnHiia u 3B€31
12.9 Snepnas snepreruka. JleiicTBUE paguOaKTUBHBIX HU3ITy4ECHHI
' Ha JKMBBIE OPTaHU3MBI
[IpakTuueckue pabOTHI:
Habunroienne CriomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIYUEHUS.
12.10 HccnenoBanue TpPEeKOB: HM3MEPEHHUE DHEPTUM  YaCTHIIHIIIO
TOPMO3HOMY TyTH (110 oTorpadusim).
N3mepenue paaroakTuBHOTO (hOHA
Odusnyeckue  SBICHUA B TPUPOJE:  E€CTECTBEHHBII
1211 pPaAMOAKTUBHBIN (POH, KOCMHUYECKHE IIy4d, PaJHOAKTHUBHOE
' W3ITy4eHUe MPUPOTHBIX MUHEPAJIOB, IEHCTBUE PATUOAKTHBHBIX
W3ITy4YeHUN Ha OpraHU3M YeJoBeKa
1212 TexHUYEeCKHEe YCTPOMCTBA: CIEKTPOCKOI, WHIWBHYaTbHBIH

AO3UMETP, KaMEpa Bunscona




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

Kox
NpoBepPsieMoOro
TpeOoBaHUs

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMBbl
OCHOBHOTI0 00111ero 00pa3oBaHus Ha ocHOBe PI'OC

[Tonnmanue ponu GU3UKH B HAYYHOW KapTHHE MUPA; C(hOpMUPOBAHHOCTH
0a30BBIX NPEACTABICHUH O 3aKOHOMEPHOW CBSI3M U II03HABAEMOCTH
SBJICHUI  NPUPOABI, O POJIM  OKCIEpUMEHTa B  (U3UKE, O
cucTteMoo0Opasyronield ponu (GU3MKKM B pa3BUTUU ECTECTBEHHBIX HayK,
TEXHUKU M TEXHOJIOTHH, 00 SBOJIONNU (PU3MUECKUX 3HAHUHA U UX POJH B
LIEJIOCTHOM €CTECTBEHHOHAYYHON KapTHUHE MHpPA, O BKJIAJEC POCCUMCKUX U
3apyOeKHBIX yUEHBIX-(DM3UKOB B Pa3BUTHE HAYKH, 00BSICHEHHE MPOLIECCOB
OKPY’KaIOIIeT0 MUPA, Pa3BUTHE TEXHUKH U TEXHOJIOTUI

3HaHuA O BUJAX MaTepuM (BEIIECTBO U I0JIE), O JBM)KEHUH Kak criocoode
CYILLIECTBOBaHUsI MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOM TEOPHUHM CTPOCHHUS
BEIIECTBA, O (PU3NYECKOI CYIIHOCTH SBICHUN MPUPOABI (MEXaHUYECKUX,
TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX ); YMEHUE PA3JINYATh SIBJICHUS
[0 ONHCAHMKD MX XapaKTEPHBIX CBOMNCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIUX JJaHHOE (PU3HYecKoe SBJICHHE; YMEHUE Pacllo3HaBaTh
NPOSIBIIEHUE HM3YYEHHBIX (U3NYECKUX SIBIICHUM B OKpPY)KAIOLIEM MHDE,
BBIJIEJISAS UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKM)

BJ'Ia}ICHI/Ie OCHOBaMH ITOHSTHHHOTO arnrmapara 1 CUMBOJIMYCCKOI'O sA3bIKa
(1)I/I3I/IKI/I N HCIIOJB30BAHUEC HX I PCHICHUSA y‘~I€6HBIX 3aaa4; YMCHHUC
XapaKTCPU30BaATb CBOICTBA TCII, (bI/BI/ILIeCKI/Ie ABJICHUSA W HPOLCCCHI,
HCIIOJIb3Ys Q)YHﬂaMeHTaHBHLIe 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHHe ONnMChIBaTh M3YYCHHBIC CBOMCTBA TEN M (DU3UUYECKUE SBICHUS,
HCTIONB3Ys GPU3UUECKUE BETUIHHBI

BrnaneHnue ocHOBaMU METOZIOB HAYYHOTO MO3HAHUS C YIETOM COOIIIOICHUS
MpaBmII OE30MaCHOTO TpyAa: HabMoIeHNe PU3NIECKUX SIBICHUI:

YMEHHE CaMOCTOSTEIHHO COOMpPATh SKCIICPUMEHTAILHYIO YCTAaHOBKY W3
JTAHHOTO Habopa 000PyI0BaHUS 110 MHCTPYKIIMHU, OTIMCHIBATH XOJ OIBITA U
3aMUChIBATh €0 PE3yJbTaThl, (HOPMYINPOBATH BHIBOJIBI;

MMPOBCACHUEC MPAMBIX W KOCBCHHBIX I/I3MepeHI/II\/’I (1)PI31/I‘-I€CKI/IX BCIIMYHNH:
YMEHHE  IJaHUPOBaTh  HM3MEPEHHs, CaMOCTOSATENbHO  coOUpaTh
SKCIICPUMCHTAJIbHYIO YCTAHOBKY IO MHCTPYKIHH, BBIYUCIIATL 3HAYCHUC
BEJIMYUHBI U aHAIU3UPOBATH II0JyYEHHBIE PE3YJIbTaThl C YYETOM 3aJAHHOU
IIOTPELIHOCTH Pe3yIbTaTOB U3MEPEHUN;

NPOBEICHUE  HECIOXKHBIX  OKCIIEPUMEHTAIBHBIX  WCCIICIOBAHMIA;
CaMOCTOSITENIbHO COOMPATh HKCIIEPUMEHTATILHYIO YCTAHOBKY U TIPOBOJIMTH
UCCIICIOBAHHE 110 WHCTPYKIIUHU, TIPECTABISATH MOJYyYCHHbBIC 3aBUCHMOCTH




¢u3nveckux BeIMYMH B BHUAE Ta0IMIl ¥ TpaQuKOB, YYHUTHIBATH
HOTPEITHOCTH, JIeJIaTh BBIBOJIBI IO Pe3yJIbTaTaM HCCIIEIOBAHHS

[ToHnMaHue XapaKkTEePHBIX CBOMCTB (PU3MUYECKUX MOJIENel (MaTepruanbHas
TOYKa, a0COIIOTHO TBEPJOE TEIO, MOAEIN CTPOCHHUS I'a30B, JKUAKOCTEH U
TBEPABIX TEJI, IUIAHETAPHAS MOJEIb aTOMA, HYKJIOHHAsI MOJEJIb aTOMHOTO
A1pa) U yMEHUE IPUMEHATH UX JJI51 00bsACHEHNS (PU3NYECKUX MPOLIECCOB

VYMeHune 00bACHITh (PU3NIECKUE MPOLIECCHI U CBOWCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE€ CHUTyallMii MpPAaKTUKO-OPHEHTUPOBAHHOTO XapakTepa, B
YaCTHOCTHU, BbIABJIATH HNPUYUHHO-CICACTBCHHBIC CBA3M W CTPOUTH
00BSICHEHHE C OMOpPOM HAa M3yYEHHBIE CBOIMCTBA (PH3MUECKUX SIBICHUM,
¢du3nUecKkre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEITN

VYMeHue pemaTb pacy€THble 3a1a4M (Ha 0asze 2 — 3 ypaBHEHHI), HCHOb3Ys
3aKOHBI U ()OPMYIIBI, CBS3BIBAIOIINE (PU3NUECKHE BEIIMIMHBI, B YACTHOCTH,
3aMUChIBaTh KPaTKOE YCIOBHUE 33JauH, BBISBIATH HEJOCTAIOLIUE JaHHBIE,
BbIOMpaTh 3aKkOHBI U (OpPMyJbl, HEOOXOAUMBIE Il €€ pelIeHMUs,
UCIIOJIb30BaTh CIIPABOYHBIE JAHHBIE, IPOBOAUTH PACUYETHl U OLIEHUBATH
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHUS (PU3NYECKON BEJIMUNHBL; yMEHUE
ONpeseNiaTh Pa3sMEpHOCTh (PU3MUECKOW BEIMYUHBI, I[OJYYEHHONH mpu
pEeLIeHUHU 3a7jauu

YMeHne XapakTepHu30BaTh NPUHIMUIIBI JEHCTBUS TEXHUYECKUX YCTPOWCTB,
B TOM 4YHCJIe OBITOBBIX NMPUOOPOB, M MPOMBILIUIEHHBIX TEXHOJOTUYECKUX
IPOLIECCOB [0 UX ONMCAHMIO, UCTIONIB3YS 3HAHUS O CBOMCTBAX (PU3MUECKUX
SBJICHUN U HEOOXOMMble (PU3NUYECKHE 3aKOHOMEPHOCTH

10

YMeHue ncnosib30BaTh 3HaHUS O (PU3MUECKUX SBJICHUSX B MOBCEIHEBHOU
JKU3HU NIl oOecriedeHHs] Oe30MacHOCTH IpU OOpalIeHUH ¢ OBITOBBIMU
npuOopaMy M TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHMs 370POBbSI U
COOJTIIOJIEHHUSI HOPM JKOJIOTHUYECKOTO IMOBEJICHHsI B OKPYXKAIOLIEH cpene;
NOHUMaHHe HEOOXOAUMOCTH TPUMEHEHHUs JOCTIKEHHH (u3uku u
TEXHOJIOTHH JUIsl pallMOHAIBHOTO MIPUPOI0I0IB30BAHUS

11

OnplT mOMCKa, TMpeoOpa3oBaHMsl U MPEICTaBICHUS HHPOPMAIUH
(U3NYECKOTO  COAEp)KAaHUS C  HCIOJb30BaHMEM  HMH(POPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJOTUI; YMEHHE OLEHUBATh JIOCTOBEPHOCTH
NOJYyYeHHOM WH(POpPMALlMM Ha OCHOBE MMEIOUIMXCS 3HAHUH U
JIOTIOJTHUTEIBbHBIX UCTOYHUKOB; YMEHHUE HCIIOJIB30BATH IPU BHIIOJHEHUH
y4yeOHbIX 3aJaHUil  HAayYHO-TIOMYJSIPHYIO JUTEpaTypy (pusuueckoro
CoJlep’KaHus, CIpaBOYHbIE MaTepuainbl, pecypcbl cetd HWHTepHeT;
BJIa/ieHre 0a30BbIMHM HaBbIKaMu MpeoOpa3oBaHus WH(OpMaLIUK U3 OTHOU
3HAaKOBOW CHCTEMBl B JpYyryl0; YMEHHE CO37aBaTb COOCTBEHHBIE
NUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE MHGpOpManuu u3
HECKOJIbKUX UCTOYHUKOB




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

K IIpoBepsieMblii 3JIeMEHT COIePKAHUS
ox

1 MEXAHUWYECKUE ABJIEHUA

1.1 Mexanndeckoe JBHXKCHUC. MaTepI/IaJ'IBHaH TOYKa. Cucrema oTCcuéra.
l OTHOCHUTEIHLHOCTD JBWXKCHUA

PaBHomepHoe u HepaBHOMepHOe ABmkeHue. Cpennsisi ckopoctb. dopmyna s
1.2 Berymcienus cpeaneit ckopoctu: V = S/t

PaBHOMepHOC HpﬂMOHHHCﬁHOG JABHMIKCHUC. 3aBHCUMOCTh KOOpAWHATBI TCJIa OT
BPEMCHH B CJIyda€ paBHOMEPHOI'O HpHMOHHHeﬁHOFO JABUMOKCHU A

1.3 (1) =x,+vt

Fpa(bI/IKI/I 3aBUCUMOCTH OT BpPEMCHH IJII HPOCKOHUH CKOPOCTH, IIPOCKIHUH
nepeMeuICHusd, IMMyTH, KOOPAWHATHI ITPU PaBHOMCPHOM HpﬂMOHHHeﬁHOM JBMKCHUH

3aBHCUMOCTD KOOpAuHAThl T€Jla OT BPEMCHHU B ClIyda€ PaBHOYCKOPCHHOI'O
HpHMOHHHCﬁHOFO JABWKCHUA

| 3] [y

Sl =vy s+ ay=

@opMyIIbl [JIs IPOECKIUU IIEPEMELLEHHUS, IPOCKLIUU CKOPOCTU U MPOEKIIUH YCKOPEHUS
IIPY PABHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKECHUU:

2
14 -Sx(F)=UOx'f+ﬂx'%.
U_\'('f):l)ﬂ_\'_hﬂj\' £,

a.(f)=canst,

5 5

2 2 _ 4
Uiy Uiy Sy

I'paduiku 3aBUCHMOCTH OT BPEMEHH JUIsl TPOEKIMU YCKOPEHUS, MPOEKIIUU CKOPOCTH,
MIPOCKINN TNEPEMEIICHNs, KOOPJAWHATHl IPU PaBHOYCKOPEHHOM MNPSIMOJIUHEHHOM
JBUKEHUH

CBobGosnHoe maneHue. DoOpMylibl, ONHUCHIBAIOLIME CBOOOJHOE NaJeHHE Tela I0
15 BEPTUKAIM (JABWKEHHE Tejla BHU3 WJIM BBEPX OTHOCHTEIBHO MOBEPXHOCTH 3EMIIN).
' I'paduiku 3aBUCUMOCTH OT BpEMEHU JIJIsl POEKIUHN YCKOPEHUsl, MPOEKIIUU CKOPOCTU U

KOOpAWHATEI ITPpU CBO6OI[HOM MaaCHWM TEJ1a IO BEPTUKAIIN

CKopocTh paBHOMEPHOTO JBUKECHHUSI T€JIa 10 OKPYKHOCTH. HarmpasiieHne CKOpOoCTH.
1.6 dopmyna sl BBIYHCICHUS CKOPOCTH Yepe3 pPaauyc OKPYKHOCTH H TEPHOJ
oOparieHus:




2MR

UZT

LentpocTtpemMutenbHoe  yckopenue.  HampaBienwe — IEHTPOCTPEMUTEIHBHOTO
yckopenus. @opmyna 1715 BBIYUCICHUS YCKOPEHUSI:

b
=R
®opmyna, cBsI3bIBaIOIIAs IEPUOJT U YACTOTY OOpalCHHUS:
Y
T

Macca. IInotHocts BemecTBa. @opmyiia sl BBIYUCICHUS TIJIOTHOCTH:

_om

1.7 V
1.8  Cwuna — BexTopHas pusznyeckas BennuuHa. CI0XKeHUE CHIT
1.9  SBnenue unepuuu. Ilepsslit 3axoH HeroToHa
Bropoii 3akon HeroToHa:
F=m.d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPa CUJIbI, IEHCTBYIOIIEH Ha
TEJ0
B3anmopeincteue Ten. Tperuit 3akoH Herorona:
1.11 F p _*Fl—>2
Tpenue mnokoss u TpeHue ckojbxeHus. Dopmyna s BBIUUCICHUS MOJIYJS CHIIBI
TPEHUS CKOJIBKEHMSL:
F_=n-N
1.12 p =K
Hedbopmarus Tena. Yopyrue u Heynpyrue nepopmanun. 3akoH yrnpyroi aedhopmanuu
(3akon I'yka):
1.13 F=k-Al
1.14 BcemupHoe TAroTeHue. 3aKOH BCEMUPHOTO TATOTEHUS:




My -1,
F=G.—1 2

R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHS.

®opmyna 175 BBIYUCICHUS CHIIBI TSHKECTH BOJIHM3H moBepxHocTH 3emin: F = mg.
JBmxenue mianer Bokpyr ConHua. IlepBas kocmudeckast ckopocts. HeBecomocTs u

neperpys3ku

Wmnynbe Tena — BeKTopHast pu3nyeckasi BeIMUUHA.
1.15 p=mo

Nmnynsc cuctemsl tein. M3menenue umnyisca. Mmyibsce cusl

3aKkoH COXpPAaHCHUA UMITYJIbCa JJIs1 33.MKHYTOI>’I CUCTCMBI TCII:
116  p=nyy +inyU, =const

PeakTuBHOE ABMXKEHUE

Mexannueckast pabora. @opmyra i BBIYUCICHUS PAOOTHI CHITBL:

A=Fsooscx
MeXﬁHI/I‘-IeCKaH MOIIIHOCTb:
1.17
=24

y

Kunernueckas u NMOTCHIHAJIbHAA SHEPIUs. d)opMyna JJI1 BBIYMCIICHUA
KHUHETHYECKOM OHEPIUu:

2
1.18 TeopeMa 0 KHHETHYECKOU OHEPIUHU. d)opMyJIa JJISA BBIYUCIICHUA HOTCHHH&HBHOﬁ
. OHCPIUU TCJIa, IOAHATOIO

Hag 3eMIIEit:

E,= mgh

MexaHnyeckas SHEeprus:

E=E,+E,

1.19 .
3aKOH COXpaHEHUsI MEXaHN4YEeCKOM 3Heprun. @opMyiia sl 3aKOHA COXPAHEHUS

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

ITpocTeie MEXaHU3MBL. «30JI0TOE MIPABUIIO» MEXAHUKH.
1.20  Ppruar. Moment cuter: M - FI.

VYcnoBue paBHOBECHS pblyara:




M +M +..=0
[ToxBrxHBIN 1 HenoABWXKHBINA 0;10ku. KIT/I mpocThIX MeXaHU3MOB,

n= Anonesaas
A—a&rpaqe:ﬂ:aaﬂ

1.21

JlaBiieHne TBEPAOTO TENA.
@opMyia 1 BBIYKMCIICHUS IABJICHHS TBEPIOIO Tena:
F
pP= G
JaBnenue raza. ATMocdepHOe 1aBleHUE.
I'unpocraTudeckoe AaBiieHUE BHYTPH KUIKOCTH.
dopmyra 715 BBIYUCIICHUS JaBICHUS BHYTPHU KHUJIKOCTH:

p=pgh+p_,

1.22

1.23

1.24

3axoH [lackans. I'mapaBnudeckuil npecc
3akoH Apxumezna. @opMyiia AJisg ONpeaeiIeHUs BITAIKUBAOIIEH CUIIbI, JEHCTBYIOLIEH

Ha TCJI10, HOI‘p}/')KéHHOC B XXUJAKOCTb MJIM ras:

Vcaopue nnaBanus tena. [lmaBanue CYJI0B 1 BO3AYXOILIIAaBAHUEC

Mexannueckue KosnebaHus. AMIUIMTY/Ja, epuoJ U yactoTra kojebanuil. dopmyina,
CBSI3bIBAIOIAS YACTOTY U NMEPHOJ KOJIeOaHU:

1.25

1.26

MareMatnueckuii W INPYKUHHBIM MasTHUKUA. [IpeBpalnieHue dSHepruu Ipu
KoJIe0aTeIbHOM JIBUKEHUN

3aTYXElIOH_II/IC KoJIeOaHUSI. BBIHY)KJIGHHLIC koJieOanus. Pe3onanc

1.27

MexaHndeckye BOJIHEL HpO)IOJ'II)HI)Ie U TIOIICPCYHBIC BOJIHBI. JIJ'II/IHa BOJIHbBI H
CKOPOCTb PaCIpPOCTPAHEHHUS BOJIHBI:

h=v-T

1.28

3ByK. ['poMKOCTBH M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha TPaHULE JIBYX
cpea. UHdpa3Byk U ynbTpa3Byk

1.29

Ilpakmuueckue pabomol

N3Mepenne cpegHel IUIOTHOCTH BELIECTBA; APXMMEIOBOM CHJIBI; KECTKOCTH
MPY>KUHBI; KOI(P(GUIIMEHTa TPEHHUS CKOJBXEHUS;, pPAaOOThI CHJIBI TPEHUS, CHIIBI
YOPYTrOCTH; CPEAHEH CKOPOCTH JBMXKEHHUs OpycKa 110 HAaKJIOHHOW IUIOCKOCTH;
yCKOpeHUsI OpyCKa NpH JBIKEHUU IO HAKIOHHOW IJIOCKOCTH; YacCTOTHI U MEPHOJA
KojeOaHWil MaTEeMAaTHUYECKOTO MAasTHHKA; YacTOTBl M Tepuojaa KoseOaHuit




NPY>KUHHOTO MasTHUKA,; MOMEHTA CHJIbI, JCHCTBYIOIIET0 Ha pblYar; pabOThl CHIIBI
YIIPYrOCTU TIPH MOABEME Ipy3a C MOMOIIBIO HEMOABMKHOTO OJIOKA; PabOTHI CHIIBI
YIIPYTOCTH TIPH MOIBbEME IPy3a C MOMOIIBIO ITOIBHXKHOTO OJI0Ka.

HccnenoBanue 3aBUCHMOCTH apXHUMEIOBOH CHIIBI OT 00BbEMa MOTrPYKEHHOW 4YacTh
TeJIa ¥ OT TUIOTHOCTH XHMJKOCTH; HE3aBHCUMOCTH BBITAIKHUBAIOIIEH CHIIBI OT MacChl
TENla; CHJIBl TPEHUS CKOJBKEHHUS OT CWJIBl HOPMAJIBbHOTO JABICHHUS U OT poja
MOBEPXHOCTH; CHJIBI YIIPYTOCTH, BO3HUKAIOIIEH B MPYXXHHE, OT CTENEHH JePOopMaluu
MPY>KUHBI; YCKOpEHHs OpyCKa OT yIJia HAaKJIOHA HaNpaBIIONIEH; nepuoaa (4acToThl)
KoJIeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEPHOAa KOJeOaHU! TPYKUHHOTO
MasTHUKAa OT MAaccChl Ipy3a M >KECTKOCTU IMPYKHUHBI, UCCIETOBAaHNE HE3aBHCUMOCTHU
nepuoaa KojeOaHWH HUTSHOTO MasTHHKAa OT Macchl Tpy3a. [IpoBepka ycioBus
paBHOBECHS pblYara

Duszuueckue sa61eHUA 6 npupooe: TPUMEPH] ABUKEHUS C PA3IMYHBIMU CKOPOCTSIMH B
KUBOM U HEXXUBOU IIPUPOJE, NEHCTBUE CUIIBI TPEHUS B IIPUPOJIE U TEXHUKE, IPUIIUBBI
U OTJINBBI, ABWKEHUE IIaHeT COJIHEYHON CUCTEMBI, PEAKTUBHOE JBUYKEHHUE >KMBBIX

1.50 OpPraHU3MOB, pblUaru B Teje 4elI0BeKa, BIMSHUE aTMOC(EPHOro AaBJICHUS Ha JKUBOM
OpraHu3M, IUIaBaHUE pbIO, BOCIPHUATHE 3BYKOB >KHBOTHBIMM, 3E€MIIETPSICEHUE,
CEMCMMYECKHE BOJIHBI, LIyHAMHU, 9XO
Texnuueckue ycmpoucmea: CHUAOMETP, JAATYUKU IIOJOXKEHHS, pPACCTOSHUS U
YCKOpPEHUS, JAMHAMOMETpP, MOAIIMIHHUKK, PpaKeTbl, pblyar, TMOABWXHBIA U

131 HETOJBI)KHBIA OJOKM, HAaKJIOHHAs IJIOCKOCTb, IPOCThIE MEXaHWU3MbI B OBITY,

' cooOmiarnmecs CoCcyAbl, YCTPOWCTBO BOJOINpPOBOJA, THAPABIMYECKHH Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, TOPIIHEBOH HAcoc, apeoMeTp, HXOJIOT,
HCIOJIb30BAHUE YIIbTPA3BYKa B OBITY M TEXHHUKE

2 TEIUIOBBIE ABJIEHU A
OCHOBHBIE TOJOXKEHUSI MOJEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOEHMS BEIECTBA.

21 Mopenn  TBEPHOTO, IKUIKOTO M  Tra3000pa3HOTO  COCTOSIHMK — BEIIECTBA.
Kpucrannnueckue u amop¢Hble Tena

59 JIBm>keHHe yacTull BemecTBa. CBsA3b CKOPOCTH JIBUKEHUS YAacTUIl C TEMIIEPATypoOH.

' BpoyHoBckoe nBmxenue, muddysus

2.3  CmauuBaHHe U KaOWUIPHBIE SIBICHUS

2.4  TemnoBoe pacuIMpEeHHE U CIKATHE

2.5  TemnoBoe paBHOBECHE

26 Buytpennss sueprus. Pabota u Teruionepenada kak ciocoObl ©3MEHEHUS! BHYTpEHHEHN

' SHEPruu

2.7 Bwuasl Teruonepenayn: TEMIONPOBOAHOCTb, KOHBEKIINS, U3ITyuyeHHE
HarpeBanue u oxnaxnenue teia. KoauyecTBo TEIIOTHL. Y AeinbHas TEMI0EMKOCTD:

*8 o=em(ty-1)
3aKOH COXpaHEHHUs PHEPTUU B TEIUIOBBIX MTpOLEccax. Y PaBHEHUE TEIUIOBOIO OanaHca:

2.9

O +0, +..=0




Hcnapenue u konneHcanys. MismMeHeHrue BHyTpEHHEW S HEPTUH B IIPOLIECCE UCTIAPEHUS

210 U KoHJIeHcayu. Kunenue )xunkocTy. Y aenpHas TerioTa mapooopazosanus: L = Q/m
2.11 BnaxHOCTh BO3IyXa
[InaBnenue u kpuctraumzanus. Vi3MeHeHre BHYTpPEHHEH SHEpruy Mpu IMJIaBJICHUU U
KpUCTaJUIM3aluK. ¥ AeIbHAas TEIJI0Ta IUIABICHUSA:
2.12 0)
- m
513 BHyTpeHHss sHeprus cropaHus TOIJIMBA. Y AebHAs TEIUIOTA CrOpaHus TOIUIMBA: (| =
' Q/m
2.14  Tlpunummsl pabotsl TeroBsix asurareneii. KI1J] rermoBoro neurarens
IIpakmuyeckue pabomul
W3mepenue ynenbHOH TEIUIOEMKOCTH METAJUIMYECKOro LMIIMHIPA; KOJIMYECTBa
TEIUIOTHI, MOJIyYEHHOTO BOJIOM KOMHATHOW TeMIeparypsl (PMKCHPOBAaHHOM MAaccChl, B
515  KOTOPYIO OmymieH HarpeThlil IIINHIP; KOJMYECTBA TEIUIOTHI, OTIAHHOTO HArpeThiM
' WIMHAPOM, TTOCIIE ONYCKaHUs €r0 B BOAY KOMHATHON TeMIepaTypbl; OTHOCHTEIBHOM
BJIQKHOCTH BO3/TyXa; yJCIBbHOM TEIIOTHI TUIaBJICHUS JIbAa. VccnenoBanne n3MeHEHUs
TEMIepaTypbl BOJBI TPH PA3TUYHBIX YCIOBUAX; SBJICHUS TEIUIOOOMEHA NpH
CMELIMBAHUU XOJIOJHOM U ropsiuel BOJIbL; poliecca UCIapeHus
Dusuueckue s61eHUsA 8 NPUpooe: TIOBEPXHOCTHOE HATSHKEHNE U KalTMIITSIPHBIC SIBJICHUS
2.16 B mpupozae, KpucCTaulbl B Tpupoxae, minydenune CoiHIa, 3aMep3aHue BOJOEMOB,
MoOpcKHe Opu3bl; 00pa3oBaHUE pOCHl, TYMaHa, UHEs, CHera
Texnuueckue ycmpoticméa: KalWUISAPbI, MPUMEPbl MCIOJIb30BaHUS KPHCTAIJIOB,
2.17  KUAKOCTHBIA TEPMOMETP, JATYHK TEMIEPATypPhl, TEPMOC, CHCTEMA OTOTUICHUS JOMOB,
THTPOMETPHI, IICUXPOMETp, TTapoBast TypOWHA, TBUTATEIb BHYTPEHHETO CTOPAHHS
3 SJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1  Dnekrpusamnums Ten. [IBa BUAA AIEKTPUUSCKUX 3apsI0B
3.2 BzaumopeiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
3.3 3akoH COXpaHEHUs IEKTPUICCKOTO 3apsia
34 Onexkrtpudeckoe mone. Hanpsok€HHOCTh  anmekTpuueckoro  mois.  [IpunHuun
' CYNEPIIO3UIIMU AJIEKTPUUYECKHUX ToJel (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenn osnekTpuueckux 3apsaoB. JlelicTBHE  SIEKTpUYECKOro MOJsA  Ha
' ayIeKTpruecKkue 3apsaabl. [IpOBOIHUKN U TUIIEKTPUKU
[TocTrosHHBIN 37eKTpUYecKuil TOK. JlelcTBUs smekTpuyeckoro Toka. Cuiia ToKa.
3.6  Hampsbkenwue.
l=g/t,U=A/
3.7 DJEeKTpUYECKOe CONPOTUBIICHUE. Y ACTHHOE SIEKTPUIECKOE COMPOTUBIICHUE!
' R=pl/S
3.8 3akon Oma s yuacTka anekrpudeckoii nernu: | = U/R
3.9 [TocnenoBarenbHOE COCTMHEHHUE MPOBOIHUKOB:




1, =1, U=U,+U,. R=R,+R,
HapannenLHoe COCIMHCHHUEC ITPOBOAHUKOB PABHOI'O COIIPOTHBJICHUA:

U=U:I=1+I;R=2.
- - ’,

-

CMelranHbIe COCAMHCHUA ITPOBOAHNKOB

3.10  PaGota m MoutHOCTH 3J51ekTpuueckoro Toka. A = Ult, P = Ul
3akon Jlxxoynsa — Jlenia:
3.11 0=1 3 Rt
312 OmnbIT Opcrena. MarHuTHOE 1M0J1€ IPSMOTO ITPOBOIHUKA C TOKOM. JIMHMM MarHuTHOMN
' UHIYKLIUH
3.13  MarauTtHOe 1oJIe MOCTOSIHHOTO MarHuTa. B3anmMoaelcTBie MOCTOSTHHBIX MAarHUTOB
3.14  JleiicTBME MarHUTHOTO TIOJIsI HA IPOBOJIHUK C TOKOM
3.15  Omsprrer @apazes. SBnenne snekTpoMarauTHON nHAyKIuu. [IpaBuio Jlenna
IIpakmuyeckue pabomul
H3mepenne 3JeKTPUIecKOT0 COMPOTUBIICHHUS PE3UCTOPA; MOIIIHOCTH YJIEKTPUIECKOTO
TOKa; pabOTHI TEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCHMOCTH CHITBI TOKA, BO3HUKAIOIIETO B MPOBOJIHUKE (PE3UCTOPHI,
316 JIAMITOYKa), OT HAMIPSDKEHUS Ha KOHIIAX IPOBOTHHUKA; 3aBUCUMOCTH COITPOTHBIICHUS OT
' JUIMHBL TIPOBOJHHKA, IUIOIIAAW €ro TONePEeYHOTO0 CEYCHHS U YACIHHOTO
COIIPOTHBIICHUS.
IIpoBepka mpaBuia i SIEKTPUYECKOTO HAIMPSDKEHUS IPH  MOCIeI0BaTeIbHOM
COEJIMHEHUHN TPOBOJAHMKOB; TMpaBHUIa JUISI CHUJIBI DJIEKTPUUYECKOIO TOKa MpH
napajieIbHOM COEJUHEHUH MPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuyeckue aA6neHuss 6 npupode: DIIEKTPUYECKHE SBIEHUS B aTrmocdepe,
3.17  27eKTpUYECTBO KUBBIX OPraHU3MOB, MATHUTHOE 10JIe 3eMJIH, JIpeid momocoB, poiib
MarHUTHOTO TOJIS JUIs ’KU3HU Ha 3emiie, MOJIIpHOe CUSTHUE
Texnuueckue ycmpoticmea: 3JIEKTPOCKOI, aMIIEpPMETp, BOIBTMETP, PEOCTaT, CUETIUK
318 QJIEKTPHUYECKOW JHEPTHH, dJEKTPOOCBETHTENBHBIE TNPUOOPHI, HarpeBaTeIbHBIC
' AJIEKTPONIPUOOPH!  (IPUMEPHI), INEKTPHUUECKUE NPEIOXPAHUTEIH, SJIEKTPOMArHMT,
AJIEKTPOBUTaTeNb MOCTOSHHOIO TOKA, TEHEPaTOpP MOCTOSIHHOTO TOKa
3.19  DnexkrpomarHuTHBIE BOJHEL. [1IKama 2IeKTpOMarHUTHBIX BOJIH
3.20  JlyueBas mozensb cBeta. [IpsimonuHeliHOE pacpocTpaHeHUE CBeTa
3.21  3akxon oTtpakeHus cBera. [I1mockoe 3epkano
3.22  IlpenomieHue cBETa. 3aKOH MPEIOMIICHHS CBETa
3.23  Jlucmepcusi cBeTa
394 JInnza. Xop nyueii B muH3e. POKYyCHOE paccTOsIHUE JMH3bL. ONTHYECKasi CUila JIMH3bI:
' D=1/F
3.25 TI'ma3 kak ontuyeckas cucrema. Onrudeckue mpudopbl




IIpakmuyeckue pabomul

###Par###lI3MepeHne  ONTUYECKOW CHJIBI  COOMparolmied JMH3bI;  (POKYCHOTO
paccTosiHUsI cOOMparoIIeii JIMH3BI (110 CBOWCTBY paBEHCTBAa pa3MEepoOB IpeaMeTa U
M300pakeHMs, KOTJIa MPEIMET paCIoNOKEeH B JIBOMHOM (OKYyce), IOoKa3aTels

3.26  mpeioMIIeHUs CTEKIIa.
###Par####ccnenoBanue CBOWCTBA M300paKEHUsS, TOIYYCHHOTO C TOMOIIBIO
coOuparolield JTUH3bI; U3MEHEHHSI (OKYCHOTO PACCTOSHUS ABYX CIIOKCHHBIX JIMH3;
3aBUCHMOCTH YIJIa TPEIOMJICHHS CBETOBOTO Jiyda OT yIjia TaJCHUsS Ha TPaHUIE
«BO3JIYX — CTEKIIO»
3.97 Qu3zuyeckue saenenus 8 npupooe: 3atmenus Conxua u JIlyHbl, 1iBeTa Tel, ONTUYECKUE
' ABIICHHS B aTMOocdepe (uBeT Heba, pedpakius, pamyra, MUPax)
3.28  Texnuueckue ycmpoticmea. 04Ky, IEPUCKO, (poToarmapar, ONTUYECKUE CBETOBObI
4 KBAHTOBGIE ABJIEHUA
4.1 PanuoaktuBHOCTE. Anb(a-, 6eTa-, ramma-u3nydenus. Peakiuu anbda-u 6eta-pacmnana
4.2  OmnsiTel Pesepdopaa mo paccesnuto ansa-uactui. [lnanerapaas moaens atoma
4.3 CocraB aToMHOTO0 siipa. M30To1bI
4.4  Ilepuon nomypacmnazaa aTOMHBIX sJIEp
45  SlpepHble peakiuu. 3aKOHBI COXPaHEHHUsI 3apsI0BOTO U MACCOBOTO YHCET
Qu3zuueckue seieHUss 8 NPupode. ECTECTBCHHBIN PaJINOAKTUBHBIA ()OH, KOCMHUYECKUE
4.6  my4u, paAMOAaKTUBHOE M3IYICHUE TIPUPOTHBIX MHHEPAJIOB, ICHCTBUE PaIHOAKTHBHBIX
M3ITy4YeHUN Ha OpraHu3M YeJoBeKa
47 Texuuueckue ycmpoticmea: CHEKTPOCKOI, WHAWBUIAYAIBHBIN JO3MMETp, Kamepa

BI/IJ'II)COHa, AACPHad SOHEPreTUuKa




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






