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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢uU3MKEe Ha YPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yrIyOJI€HHOM YPOBHE OCHOBHOM 00pa3oBaTENIbHON MPOTrpaMMbl, MPECTABICHHBIX
B ®I'OC 000, a Takxe ¢ yu€TtoMm (eaepaibHOi paboueit mporpaMMbl BOCIIUTAHUS
u Konnenuuu npenoiaBanus yueoHoro npeamera «Duzukay.

CopnepkaHue mnporpaMMmbl IO (PU3MKE HAMpPaBICHO Ha YJIOBIETBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOCHHMIO (DM3MYECKUX 3HAHUM, U Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOydaromuxcd. B mporpamme 1o  (Qu3uMKe  yYUTHIBAIOTCA
BO3MOXKHOCTH y4yeOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYyUEHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUsI.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
1o rojgam oOyuyeHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO IOCIEA0BATEIbHOCTh
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS INPEIMETHOTO COAEpPKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00y4aromuxcs.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ UEIbI0 OKa3aHUS METOAUYECKOU
NOMOIUIM YUYUTENIO B CO3/IaHUU paboyell mporpaMmbl 0 y4ueOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUI,
M3y4yaeMbIX XUMHEHN, OUoIoTuen, acTpoHoMueH U puznueckoit reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTUHY MHUpA, NPEIOCTABISIET HauOojee sSCHbIe
oOpasibl MPUMEHEHHs] HAYYHOTO0 METOJa MO3HAHUS, TO €CTh CIOoc0o0a MOTyYeHHUS
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUEeCKOro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3ydyenue ¢u3ukn Ha YriIyOJIEHHOM YpOBHE MpeIojiaraeT YBEPEHHOE
BJIAJICHUE CIIeIyIOLUMU KOMIIETEHTHOCTSIMH, XapaKkTepU3yrIUMHU
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OLIEHMWBATh U TIOHUMATh OCOOCHHOCTH HAyYHOTO HCCIEAOBAHNUS;

WHTEPHPETUPOBATh JaHHBIE M MCIOJb30BATh HAYYHBIE JOKA3aTEIbCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[lenn wusyueHus ¢GU3MKA Ha YpPOBHE OCHOBHOrO 0011ero o0Opa3oBaHMs
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Pusuka» B
oOpazoBarenbHbIX opraHu3auusix Poccuiickoit denepauuu, peanu3yromux



OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAMMBl, YTBEPKACHHONH pElICHUEM
Komnernn MunucrepcerBa npoceienns Poccuiickoin @enepanuu (MpoTOKOJ OT 3
nexadps 2019 r. Ne [1K-4BH).

[enmn n3ydyennst pu3uKky Ha yriryOIEHHOM ypOBHE:

pa3BUTHE WHTEpPECa W CTPEMJICHHS OOYYAIOIIUXCS K HAyYHOMY H3YYCHHIO
IIPUPOJIbI, PA3BUTHE X UHTEIUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

pa3BUTHE TPEACTABICHUM O HAYYHOM METOJE MO3HAHWUS M (HOPMUPOBAHUE
HCCJICIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

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

dbopMupoBaHHEe YMEHHMH TPUMEHATh (U3UYECKHE 3HAHWS W HAy4YHBIC
JI0Ka3aTeNbCTBA U OOBICHEHUS OKPY KAIOIINX SBJICHMUIA;

dbopMHpoBaHUE TPEACTABICHUA O poiM (PU3MKU JJIs1 Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyaymiei
npodeCCUOHAIBHOW  AESATETbHOCTH, CBA3aHHOW C (PU3HKOHN, TMOJArOTOBKAa K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

dbopMHpoBaHWEe TOTOBHOCTH K JalbHEUIIEMY HW3y4YeHUIO (U3uKu Ha
yrayOon€HHOM YPOBHE B paMKaX COOTBETCTBYIOIIMX Mpoduiieit 00yueHus Ha ypOBHE
CpeaHero oo1ero oopa3oBaHusl.

JlocTmxeHne 3TUX IieNield MporpaMMbl Mo (U3WKE HAa YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECTICUMBACTCS PEIICHUEM CIEAYIONMNX 3a/1ay:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIJIOBBIX, DJIEKTPOMArHUTHBIX M KBAHTOBBIX SBJICHUSIX;

NpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBACHSThH (PU3NUYECKUE SIBIICHUS Ha
OCHOBE M3yYEHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOOB PEIICHUS PAaCUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3/IaHUsI W UCHOJB30BaHUS (PU3MUYECKUX MOJENel, BKIIOYas TBOPYECKUE H
PAKTHUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE HCCIEAOBATEIbCKAX YMEHHI: HaONIONaTh SBICHUS W H3MEPSThH
busznyecKkre BEIUMYUHBI, BBIIBUTATh TUIIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHEIC
CIOCOOBI MX TPOBEPKH, TUIAHUPOBATH W MIPOBOJUTH OMBITHI, SKCTICPUMEHTAILHBIC
WCCJICIOBAHMSI, AHAJTM3UPOBATH MTOTYUCHHBIC TAHHBIE U JIeJIaTh BHIBOJIBL;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMYECKOro COAep KaHMUs,
BKJItOUasi HHPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSAX (DU3UKH, HHTEPIIPETAlUs 1
KPUTHUYECKOE OLIEHWBaHNE MH(POPMAIIH;

3HAKOMCTBO CO cdepamu MPoPECCHOHATBHON NeATEeIbHOCTH, CBI3AHHBIMU C
GU3MKON, W COBPEMEHHBIMH TEXHOJOTUSIMH, OCHOBAHHBIMH Ha JOCTHIKEHUSIX
(bu3nYECKON HAyKH.



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



COJEPXKXAHUE OBYUYEHUA
7 KIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusrka — Hayka O mpupone. SBneHus npuponabl (FIEMEHTHI COJAEPKaHMUS,
BKJIIOYAIONINE MEXKIpPEAMETHbIE CBsi3u). DuU3MUecKue SBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl (Gu3NyecKux BETUYHH.
N3mepenne @u3anyeckux BeIUYHMH. OTaloHbl. Pusnueckue npudopsl. llena
nenenus. [lorpemnocts n3mepenuil. [lpaBuna Oe3onacHoro Tpyna npu padbore ¢
1a0opaTopHbIM O0OpynoBaHUEM. MexayHapoaHas cuctema enuHull. IlepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢u3nka u 1pyrue eCTeCTBEHHbIE HAYKH U3y4aroT npupoy. EcrecTBeHHO-
HAay4YHbId METOJl TO3HAHWS: HaAONIOJCHHE, ITOCTAaHOBKAa HAYyYHOI'O BOMPOCA,
BBIIBJKEHUE THUIIOTE3, OKCIEPUMEHT 110 TPOBEPKE TUIOTE3, OOBICHEHUE
HabOmogaemMoro aByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOZEIIEH.

Jemoncmpayuu.

Mexannueckue, TENIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
SBJICHUS.

dusnueckre NpubOpsl U MPOILEeaypa MPSAMBIX HU3MEPEHUN aHAJIOrOBBIM U
U (GPOBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

OmnpeneneHne UEHbI IeJIEeHUs IKaJIbl U3MEPUTEILHOTO TpUbdopa.

N3mepenue pacCTOsTHUMN.

N3mepenue mnomany u o0beéMa. MeTo1 maneTku.

N3mepenue BpeMeHHU.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MalbIX Tel. MeTon psaoB.

IIpoBeneHne wHccienoOBaHUS IO MPOBEPKE TUIOTE3bl: JAIBHOCTH IOJIETA
HIapuKa, MyIEHHOTO TOPU30HTAILHO, TeM OO0JIbIIIEe, YeM OO0JIbIle BHICOTA ITYCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHne BeniecTa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl U Macchl. OIBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxkeHne uactul BemiecTBa. CBs3b CKOPOCTH JBW)KEHHMS YACTHL[ C
temriepatypoii. bpoynoBckoe aBmxkenue. [uddysus. BzaunmopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ia30B, KUJIKOCTENM W TBEPIBIX
(KpUCTaIIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX



arperaTHhIX COCTOSTHUSAX U MX aTOMHO-MOJIEKYJIIpHBIM CTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

Hab6mronenne OpoyHOBCKOTO JIBUIKEHUS.

HaGmonenne nuddysun.

Hab6nronenue sBieHmid, 00BSICHIIONINXCS MPUTHKCHUEM WM OTTaJIKUBAaHUEM
YaCTHUIL BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

Onenka TuaMeTpa aToMa METOAOM PSIOB (C UCTIOIb30BaHueM (pororpaduii).

OnbITHI IO HAOJIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.

Paznen 3. /IBukeHue U B3auMOACHCTBHE TeJl.

Mexannueckoe paBwxkenue. Ilyte u nepememienue. PaBHOMepHOe W
HepaBHOMEpHOE JBIKeHHEe. CBOOOJHOE MaJeHHe KaK MpPUMEpP HEPAaBHOMEPHOTO
nBrxeHns: Tten. Ckopoctb. CpenHsii CKOPOCTh NMPH HEPABHOMEPHOM JIBUKCHHMU.
Pacuér myTu U BpeMeHU ABUKCHUS.

['paduku 3aBucMMOCTE BETWYMH, OMMUCHIBAIOMIMX JBMkeHUe. OOmue
MOHATUST 00 OTHOCHTENBbHOCTH JABWXKeHUs. CIOXEHHEe CKOPOCTeH M Ted,
JBIOKYIIUXCS MMApalIebHO.

SlBnenue wuHepnuu. 3aKOH WHEpUHMH. B3amMmoneicTtBue Ten Kak MpUYAHA
M3MEHEHUSI CKOPOCTM JABMXKEHHs Teil. Macca Kak Mepa HWHEPTHOCTH Telia B
MOCTyHaTeIbHOM JBWXEHUU. I[lnoTHocTh BemecTBa. CBsi3b IIOTHOCTH €
KOJJMYECTBOM MOJIEKYJ B eauHuIle o00béma BemectBa. CMecH M CIUIABBI
[ToBepXHOCTHAs ¥ JIMHEWHAS IUIOTHOCT.

Cuita Kak XapakTepuCTHKa B3auMoAeUCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3MepeHue CUiibl ¢ TOMOIIBIO AUHAMOMETpA. SIBJIECHUE TATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Jpyrux miuanerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHne CKONIbXKEHUST U TPEHUE IOKOs, BSI3KOE TpEeHHE. TpeHue B NPUPOAE U
TEXHUKE.

Hemoncmpayuu.

Hab6nronenne MexaHMuecKoro JIBIKCHUS Tea.

N3mepeHne cKkopoCTH MPSIMOJIMHEHOTO JBUKEHHSL.

HaOGmronenue siBfieHust HHEPIIUH.

HabGnronenue n3MeHeHust CKOpOCTH MPY B3aUMOJICUCTBUU TEll.

CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.

CrnoxeHue CUJl, HalPaBJICHHBIX 110 OJHOW MPSIMOIA.

Jlabopamopusie padomul u onvimel.



OnpeneneHue CKOPOCTH PaBHOMEPHOIO JBUXEHHUS (IIapUKa B KUIKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOUIIS U TaK Jiajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIONIME 3aBHUCHUMOCTh pacTsikeHus (medopmarun)
MPY>KUHBI OT MIPUIIOKEHHOMW CHUIIBL.

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

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Jasnenue. Cuna naBneHus. CnocoObl yMEHbBIIEHUS U YBEJIMYEHUS JABJICHUS.
JlaBnenue raza. 3aBUCUMOCTb JaBJIeHUs raza oT o0bEéMa u Temnepatypsl. [lepenaua
JABIICHUS TBEPABIMU TEJIaMH, JKHAKOCTIMH W ra3zaMu. 3akoH Ilackais.
[THeBMaTHYECKHE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTA  OT  [JIYOMHBI  MOTPY>KEHHS.
['mppocrarnueckuii  mapagokc. CooOmaromuecss cocyael. [ 'uapaBiaudeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CTpOoiCTBO BOAOIIPOBOAA.

Atmocdhepa 3emin u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
Bo3aAymHOM o0onouku 3emuid. OnbiT Toppuuemu. M3mepenue atmochepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U3MepeHns aTMOC(hEepPHOTO TaBJICHMUS.

JlelicTBrE KUIAKOCTU U ra3a Ha MOTPYyKEHHOE B HUX TeJIO. BrITankusaromas
(apxumenoBa) cwiia. 3akoH Apxumena. Y clioBUE BOSHUKHOBEHHUS BBITATKUBAIOIIEH
(apxumenoBoif) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoraBaHue.

Hemoncmpayuu.

3aBUCUMOCTH JAAaBJIEHUA ra3a OT TeMIEPaTypPHhI.

[lepenaua naBneHUs KUJIKOCTHIO U TA30M.

Coobmiaromuecst COCy/Ibl.

I'mppasinueckuil mpecc.

[IposiBienne nercTBUs aTMOChHEpPHOTO JaBJICHHUS.

Cudon.

3aBUCHMOCTh BBITAIKUBAIONICH CHIIBI OT 00BEMA MOTPYKEHHON B KHJIKOCTh
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUJIbI BECY BBITECHEHHOW KUJKOCTH.

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

Jlabopamopnsie padomul u onsimel.



HccnenoBanre 3aBUCMMOCTH Beca Tella B BOJAE OT 00bEMa MOrpyX EHHOM B
JKUJIKOCTh YaCTH TeJa.

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

[IpoBepka HE3aBUCUMOCTHU BBITAJIKMBAIOIIEH CUJIbL, JEHCTBYIOIIEH Ha TEJIO B
KUJIKOCTH, OT MACCHI TeJa.

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

KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJKU U OMNPEICIICHHUE
€€ rpy30n0AbEMHOCTH.

Pa3zgeua S. PabGora u MOIIHOCTB. JHeprus.

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

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TMOJUCIACT, HAKJIOHHAA
IJIOCKOCTh, HO)KHUYHBIN MexaHn3M. MomeHT cuibl. PaBHoBecue peryara. [IpaBuso
MOMeHTOB. [IpuMeHeHHe TMpaBwia paBHOBECHUS phluara K OJOKY. «3050TOe
npaBuio» mexanuku. KITJ] mpocteix MmexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexanuueckas oHeprusi. KuHeTmueckas ©W TOTEHLIMAIbHAs DSHEPTHUS.
[IpeBpalieHre OTHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y [IPEBPALCHUS DHEPTUU B MEXaHHKE.

Hemoncmpauuu.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomul u onvimaol.

HccenenoBanue yciioBUN paBHOBECHS pblyara.

N3mepenue KIIJ[ HakJIOHHOM MIIOCKOCTH.

W3yuyenune npaBuia peiuara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HETIOJBUKHOTO OJIOKA.

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

N3ydeHune 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KJIACC

Pa3znen 6. TensioBble siBJIeHHS.

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



Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHHM BeIIECTBa.
Kpucrannmueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHIA. TEeXHOJOrny MOJyYeHUs HCKYCCTBEHHBIX anMa3oB. OObsCHEHHE
CBOMCTB T'a30B, )KMJIKOCTEH U TBEPIBIX TEJI Ha OCHOBE IOJOKEHUH MOJEKYJISIPHO-
KMHETHYECKOW Teopuu. [I0BEpXHOCTHOE HATSKEHHE, CMAauyMBaHUE, KAWLISAPHBIC
ABJICHHs. TeIJIOBOE pacUIMpEeHHE M C)KaThe. 3aBUCUMOCTb JABJICHHS ras3a OT
00BEMa, TeMIepaTypsbl.

Temneparypa. CBsA3p TeMIepaTypbl CO CpEIHEH KHHETUYECKOM JHEprueu
TEIJIOBOTO JIBMJKEHHMSI YacTULl. TemneparypHsble IIKAaJIbI.

Buytpennsis sHeprus. CnocoObl H3MEHEHMsI BHYTPEHHEH DSHEpIUu:
TEeIUIonepeaaya u CoBeplieHre padboTel. Buapl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKIMs, W3IyyeHue. Buael Temonepegayn B TOPUPOAE U TEXHHKE.
HeoOpaTuMOCTh TEMIOBBIX MPOLIECCOB.

KonuuecTBo TemnoTel. YaenbHas TEMIOEMKOCTh BeLIECTBA. TemiooOMeH U
TEIJI0BO€ paBHOBecue. 3akoH HpioToHa-PuxmaHna. YpaBHeHHE TEIIIOBOTO OajlaHca.

[InaBiieHrE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BEIIECTB. Y IEJIbBHAS TEIJIOTA
miasieHus. [lapooOpa3oBanue u konneHncauus. Mcnapenne. Kunenue. Y nenbHas
TeIUI0Ta napooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATYPbI KUIIEHUS OT aTMOC(epHOTro
naBieHUA. HachlleHHBIN 1 HEHACBIIIECHHBIN TTap. BiaxxHOCTh BO3AyXa.

OHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniunel pabotsl TeroBbeix asurateneit. KIIJ TemmoBoro nBurarens.
TerioBple ABUTATEId MU 3alIMTA OKpPY)KAIOWIEH cpeapl. TennoBble IOTEpU B
TEIJIOCETSIX.

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

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO IBUYKEHUSI.

Hab6mronenue nuddysun.

HaGniogenue sBIEHUI MOBEPXHOCTHOIO HATSDKEHMS, CMAauyuMBaHUS W
KaNMWUISIPHBIX SIBIICHUM.

HabGnrogenue TemioBoro paciiupeHus Tei.

M3meHeHne naaBiieHUs ra3a NpU HM3MEHEHMM OOBEMa M HArpeBaHUU WIH
OXJIaXKICHUH.

[IpaBuna naMepeHus: TeMiepaTyphl.

Bune! Teruionepenayn.

OxJak/ieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiiieHrH pabOThl BHEITHUMH CUJIAMH.

CpaBHEHHE TEIIIOEMKOCTEN pa3IMYHbIX BEILIECTB.

HaOmronenune kuneuus.



HabGnrogenue nocTossHCTBa TEMITEPATYPhI IPH TIABICHUH.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopuvie pabomul u onvimaol.

OnbITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

OMnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WJIM caxapa.

N3mepenne TeMiiepaTypbl PU NOMOLIH KUJKOCTHOTO TEPMOMETPA U JaTYHKA
TEMIIEpaTyphl.

OnpiTel MO HaAOMIOIEHUIO TEIJIOBOTO PACHIMPEHUS] Ta30B, KUJIKOCTEH H
TBEPJBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

HccnenoBanve 3aBUCHUMOCTHA JABJIEHHS BO3AyXa OT €ro o0béMa U
TEMIIepaTyphl.

[IpoBepka rumoTe3sl JUHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

HaGnrogenue wu3MEHEHUs BHYTPEHHEH SHEpruM Tejna B  pe3yibTaTe
TEIJIoNepeaul U padOThl BHEITHUX CHJL.

HccnenoBanue BJIEHUA TEIUIOOOMEHA ITPU CMEILIMBAHUM XOJIOIHOM U TOpSYEi
BOJBI.

Omnpenenenre KOJIMYeCTBA TEIUIOTHI, MOJIYYEHHOIO BOJIOM MPH TEIII00OMEHE C
HArpeTbIM METaJNIMYECKUM LIMITUHIPOM.

OnpeneneHre MOIHOCTH TEIUIOBBIX MOTEPH (3akoH HetoToHa-Puxmana).

Onpenenenue yieapHON TEIUNIOEMKOCTH BEILIECTBA.

Hccenenosanue nporecca UCIapeHus.

OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JbJA.

Paznen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTtpu3anus Tel. J[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apspKeHHBIX Tell. 3akoH Kymnona.

Onekrpudeckoe mnoJie. Hanpsxk€HHOCTH sieKkTpudeckoro nosist. IlpuHomn
CYIEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA AJIEKTPUUECKUAN 3aps.
Crpoenue aroma. I[IpoBOAHMKH, HOHUAJIEKTPUKA ¢ TOIYNPOBOJHUKHU. 3aKOH
COXpaHEHUS IEKTPUUYECKOTO 3apsiaa.

DJIEKTPUYECKUIT TOK. YCJIOBHUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
W cTOYHMKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro Toka (TEIUioBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B METAIIAX, )KUJKOCTAX U ra3ax.

Onextpuyeckas nenb. Cuina Toka. DNEKTPUUECKOe HanpsHDKEeHUe. AMIIEpMETp
Y BOJIFTMETP B LIENH MOCTOSIHHOTO TOKa. CONpOTUBIIEHNE MPOBOAHUKA. Y IEJIBHOE
CONPOTHUBJIEHUE BeniecTBa. 3akoH OMa juis yyactka nenu. [locienoBarenbHoe U



napajuieIbHOE COeIMHEHHE TPOBOAHUKOB. DJIC B 11enu MOCTOSIHHOIO TOKAa. 3aKOH
Oma mist monuoit nenu. [IpaBuna Kupxroga. Pacd€r mpocThIX 3I€KTpHUECKUX
uenen. HennmHelHbIe 3JIEMEHTHI.

PaGota ¥ MOIIHOCTH DJEKTPUYECKOTO TOKa. 3akoH Jlxoynsa-JleHua.
DnexkTpudecKre 1enu U NOTPEeOUTENH IIEKTPUIecKoi sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTtostHHBIE MarHuThL. B3anmoaencTBUE NOCTOSSHHBIX MATHUTOB. MarHuTHoOE
noyie. MarauTHoe mosie 3eMJIM M €ro 3HadyeHHWe I KU3HU Ha 3emie. OmnbIT
Opcrena. MarHutHoe moje 3iekTpuyeckoro Ttoka. OmbiT Amnepa. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. J[€ICTBHE MArHUTHOIO I10JIS1 HA IPOBOAHUK C TOKOM.
Cuna Amnepa U onpeneseHue €€ HarpaBieHUs. DJICKTPOABUIaTENb TOCTOSHHOTO
ToKa. lcnosb30BaHWE SIJIEKTPOJBUTATENEN B TEXHUYECKUX YCTPOMCTBAX M Ha
TPaHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl IOJTYYEHHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMM Ha BO300HOBJISIEMBIX MCTOUYHHMKAX DJHEPTrUU. DKOJIOTUYECKHUE
po0JIeMbl SHEPreTUKU. TOIITUBHBIC SJIEMEHTBI U AJIEKTPOMOOWIIH.

Hemoncmpauuu.

DJekTpu3anus Ted.

JIBa posa 3JIEKTPUUECKUX 3apsI0B U B3aUMOICHCTBUE 3aPSIKEHHBIX TEIL.

Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.

DNeKTpocTaTHIecKast HHAYKIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

MogenupoBanue CHWIOBBIX JIMHUM JJIEKTPUYECKOTO TMOJISI C IOMOIIBIO
OyMa)KHBIX CYJITAHOB.

[IpOBOIHUKH U AUBJIECKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIeiCTBHS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B 5KUJKOCTH.

["a30BbIii pa3psia.

N3MepeHue Cuiibl TOKa aMIIepMETPOM.

N3Mepenune 3eKTpUYECKOTO HAPSKEHUS BOJIbTMETPOM.

PeocTaTt 1 Marazud COnpoOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3/IEJICHUS MOJIOCOB MAarHuTa.

MoaenupoBaHrue MarHUTHBIX MOJIEW MMOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DJIeKTPOMAarHHmT.

JlelicTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.



DNEeKTPOABUTaTENb NOCTOSHHOIO TOKA.

OneiTel @apajes.

DneKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OnpIThl 1O HAOJMIOEHUIO DJIEKTPU3AIMU TeJl MPU CONMPUKOCHOBEHUHM W
WHIYKIUEN.

HccnenoBanne NEUCTBHS — DJIEKTPUYECKOTO IO HA IPOBOJAHUKH U
JTUBJIEKTPUKHU.

COopka 1 HCTbITaHUE ANEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaIpsHKEHUS. Ha pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBbITHI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh 3JIEKTPUUYECKOTO COMPOTHBIICHHS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUTOIIAIN [TONIEPEYHOTO CEYEHUS U MaTeprala.

OmnpeneneHue yIeapHOrO CONPOTUBIIECHUS TPOBOIHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUM TpU  MOCIEI0BAaTEIbLHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia MJid CWIBl TOKAa MPU MAPAJUIETBHOM COEIHMHEHHUH
PE3UCTOPOB.

Omnpenenenue I/{C 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BeInoJIHEHUS 3aK0HAa OMa I TOJIHOM LENN.

N3ydeHue BOJIbTaMIIEPHBIX XapaKTEPUCTHK HEMHEHHBIX 3JI€MEHTOB (JIaMIIbl
HAKaJIMBAHMS WX MTOJIYIIPOBOJHUKOBOIO TMO/A).

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACISIEMON Ha PE3UCTOPE.

Omnpenenenue K111 narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTO TOJISl MOCTOSHHBIX MAarHUTOB MPHU UX OOBEINHEHUU U
pazzieneHuu.

HccnenoBanvie nelcTBUS 3JIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPETIKY.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOJECHCTBUSA KaTYILIKH C
TOKOM M MarHuTa OT CHWJIBI M HalpaBi€HUS TOKA B KATyLIKE W OT HAJIAYUSA
(OTCyTCTBUS) CEpACYHUKA B KaTyIIKE.

N3yyenue neiicTBUS MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

KoHcTpynpoBanue u uzyueHue paboThl JJIEKTPOIBUTATENS.

N3mepenne KII/I anextpoaBuraTeabHON yCTaHOBKH.

OnpITBl O UCCJIENOBAHHUIO SIBJIEHUA SJEKTPOMArHUTHOM  MHAYKIMH:
VICCJIEIOBAHNE U3MEHEHUI 3HAUYEHUS U HAIIPaBJIEHUS UHAYKIMOHHOIO TOKA.

9 KIIACC



Paznen 8. Mexannueckue siBJICHUS.

Mexanudeckoe aBuwxkeHue. MarepuanbHas Touka. CHocoObl ONMMCAHMS
MEXaHUYECKOTO JABWXCHUS: TaOJIMYHBIN, rpaduieckuit, aHanuTudeckuii. Cucrema
orcuéta. OTHOCUTEIBLHOCTh MEXAHUUYECKOTO JBUKEHHUSI.

BekTopHble BEMYMHBI, ONEPAIMU C BEKTOPAMU, MPOCKINU BEKTOpa. Pagnyc-
BEKTOpP MATEpHAIIBHOW TOYKH, IIEPEMEUIEHHE Ha IUIOCKOCTH. PaBHOMepHOe
NpSIMOJIMHEWHOE IBMkKeHNE. HepaBHOMEpHOE NpsIMOJIMHENHOE NBH>KeHUE. CpenHsis
Y MTHOBEHHAsi CKOPOCTh TeJa IPH HEPABHOMEPHOM JBUKECHUH.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JABHKECHUE. Y CKOPEHHUE
cBoOogHOTO mMageHus. OnelTel I anuies.

['padrueckas mHTEpHIpETallvsd YCKOPEHUS, CKOPOCTH, MPOUJIEHHOTO MYTH U
IepEMELECHHUS IS TPSIMOJIMHEUHOTO JBUKEHUS.

JIBrkeHue Tena, OpOIEHHOTO MO/l YTIIOM K TOPU30HTY.

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

Bekrop cuinbl. PaBHOIEMCTBYIOIIAA CUIIa.

[IepBsIii 3ak0H HptoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyTIepIIO3UIMH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujia TPEHUS CKOJIbKEHUS, CHJIa
TpPEHUS TIOKOsI, Ipyrue Buibl Tpenus. Koadduiment tpenus.

JIBUKEHHE T IO OKPYKHOCTHU MO/ IEVCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnum m nmoapéMHas cuna Kpbuia. COBpEMEHHBIE JIETATENBHBIE
ammaparbl, CyJa HAa TMOABOAHBIX KpPBUIbSAX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWIAX. J[BMyKEHHE TT0e3/1a Ha MarHUTHOM TOTyIITKE.

Cuiia TSKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. J[BM>KEHUE Tel BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwucie TiaHer Bokpyr Comuua). Ilepmas
KOCMHMYECKaAsi CKOPOCThb. HEBECOMOCTh M MEpErpy3KH.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc Tena. U3smMenenue umnyisca. IMnynbe cuiibl. Ypyroe u Heynpyroe
B3aUMOJICHCTBUE. 3aKOHbI U3MEHEHUS M COXPAHEHUS HUMIYyJibca. PeakTuBHOE
JIBIDKCHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
TpeHusi. CBs3b dHEPrUM U paboThl. [loTeHIIManbHas YHEPTUS Tela, MOHATOTO HaJl
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas sHEeprus cxxaTon npykuHsl. Kunernueckas
sHeprus. TeopemMa 0 KMHETUYECKOW SHEPruU. 3aKOH U3MEHEHHUS M COXPAHEHUS
MEXaHHYECKOM YHEPTUH.

Jlemoncmpayuu.



Habnronenne MexaHM4eCcKOro ABMKEHUS Tejda OTHOCUTEIBHO Pa3HBbIX Tl
OTCYETA.

CpaBHEHHE IyTE€d W TPaeKTOPUHM JBMKEHHS OJHOTO M TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TeJl OTCUETA.

N3mepenrie CKOpOCTH U YCKOPEHUS TPSIMOJIMHEMHOTO JIBUYKEHUS.

HccnenoBanre NpU3HAKOB PABHOYCKOPEHHOTO ABUKEHHUS.

HabGnronenue 1BM>KEHMS Tela IO OKPY>KHOCTH.

HabGmronenne MexaHWYeCKUX SIBIICHUM, MPOUCXOJSAIIMX B CUCTEME OTCUETa
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUU OTHOCHUTEIIHHO
KaOuHeTa (QU3UKU.

HaOmronenue paBHOBeCHs TeJl, CBOOOTHOTO MaJcHUs, KOJeOaHUsI MasiTHUKA B
MHEPIUAIBbHBIX CUCTEMAaX KaK MOATBEPKIECHUE TPUHIIUIIA OTHOCUTEIBHOCTH.

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

HabiroieHue paBeHcTBa CUIT ITPU B3aUMOJIEHCTBUU TEJl.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIrysabca Mpy B3aMMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHHe UMITyJIbCa IPU aOCOTIOTHO HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHHEe UMITyJIbCa PU YIPYTOM B3aUMOJCHCTBUN.

HabGnrogenne peakTUBHOTO ABUKEHUS.

CoxpaHeHHe SHEPTUH MPU CBOOOTHOM MaJICHHH.

CoxpaHeHHE 3HEPTUHU TP ABHXKEHUM TeJ1a IO JCHCTBUEM MIPYKHUHBI.

Jlabopamopuvie pabomul u onvimel.

KoHcTpynpoBaHue TpakTa JUisi pasroHa W JAJIbHEWIIEro pPaBHOMEPHOIO
JBUKEHUS IAPUKA WIH TEIEKKU.

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

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

HccnenoBanre 3aBUCUMOCTA IMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOM CKOPOCTH.

[TpoBepka rumoTesbl: €Ciiy MpU PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HadaabHOU
CKOPOCTH ITyTH OTHOCSITCS KaK PsIJi HEYETHBIX YHCEII, TO BPEMEHA OJMHAKOBBI.

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

WccnenoBanre 3aBUCMMOCTH CHJIbI  TPEHUS CKOJBXEHUS OT  CHJIbL
HOPMAJIBHOTO JaBJICHHUS.

Omnpenenenre KO3PPUIMEHTA TPEHUS CKOIBKEHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.



HccnenoBanrie 3aBUCUMOCTH CHJIBI YIIPYTOCTH, BO3HUKAIOIIEH B IPY>KUHE, OT
cTerneHu aeopMaIiy Mpy>KUHEI.

Omnpenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHHUM TeJa 10
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Onpenenenue pabOTBl CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a ¢
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U TTOJABUAKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawlue KoJieOaHus.
Boinyxiennblie konebanus. Pesonanc.

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

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

3ByK. Pacnipoctpanenue um otpaxkeHue 3ByKa. [ pOMKOCTH 3ByKa W BBICOTA
ToHa. Pe3zonanc B akyctuke. Mudpa3zByk u ynbTpa3Byk. Hcmnosib3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Hemoncmpauuu.

HaOmronenne koneGanuii Tel mod OEHCTBUEM CHWJIBI TSKECTH W CUJIBI
YOPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJICOAHUHM U pe30HaHCa.

PacnipocTpanenue mpo10IbHBIX U MONEPEYHBIX BOJIH (HA MOJICTIH).

HaGmronenune nuntepdepeHuun u 1uppakiiui BOJIH Ha TOBEPXHOCTH BO/IBI.

HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuvie pabomel u onvimel.

OmnpeneneHue 4acTOThI U MEpUoJia KojJeOaHU MaTEMaTUUeCKOTO MasiTHUKA.

OmnpeneneHre 4acToThl U MEpUoaa KoJieOaHUN NPYKUHHOTO MasiTHUKA.

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

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

[IpoBepka HE3aBUCUMOCTH TNepuoja KojaeOaHuil rpysa, MOJBEIIEHHOIO K
JIEHTE, OT MacChl Tpy3a.

OMnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEPUOJIa KOJICOAHUIN MPYKUHHOTO
MasiTHUKA OT MacChl IPpy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaJCHHUS.



Paznea 10. D1eKTpOMArHUTHOE 1M0JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL.  CBolcTBa
ANEeKTpOMarHuTHhIX BOdH. lllkana siexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CcBs3U. Paguonokanusa. Kocmuueckas cBA3b.

DIeKTpoMarauTHas npupoja csera. CKOpocTh cBeTa. BonHOBBIE CBOMCTBA
cBeTa: MHTephEepeHIns U AUPPaKIIHSL.

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakiys cBeTa.

Jlabopamopuvie pabomul u onvimol.

N3yueHne CBOWCTB 3JICKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOUIBLHOIO
tenedoHa.

[IpoBeneHue ONBITOB 1O HAOIIOACHUIO UHTEPPEPEHIIMH U TU(PAKIIMK CBETA.

Paszgea 11. CBeToBbIe SIBJICHHS.

JlydyeBass MoOJenb CBeTa W TeoMETpUYecKas onTuka. VICTOUYHHMKM CBeTa.
[IpssmonuHeliHOE pacnipocTpaHeHne cBeta. 3armenus ConHna u JIynel. Otpaxenue
ceera. Ilmockoe 3epkano. 3akoH oTpaxkeHus ceta. [locTpoeHue n3zo0paxkeHuw,
c(hOpMHUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3akoH mpejaomiieHus: cBera. [lonHoe oTpaxeHue cBeTa.
Hcnonb30BaHrEe MOJHOTO OTPAXKEHUS B ONITUUECKUX CBETOBOJIaX, ONMTOBOJIOKOHHAS
CBSI3b.

JIunza, xox mnydern B nuH3e. Popmyna TOHKOM JHH3BL. IlocTpoeHue
n3o0pakeHuit, CHOPMUPOBAHHBIX TOHKOW JMH30M. OnTHYeckas cHcTema
doToamnmapara, MHUKpPOCKONa M Tejeckoma. [ma3, Kak onThYeckas Ccucrema.
bin3opykocTh U 1aIbHO30PKOCTb.

Paznoxxenne Oemnoro cBera B crekTp. Omnbitel HptoTona. CrokeHue
CIEKTPAJIbHBIX 1IBETOB. /[ucnepcus cBera.

Hemoncmpauuu.

[IpssmMonuHeHOE pacipOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[TonyueHnne n300pakeHUM B IJIOCKOM 3€pKalie.

[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Iyder B paCCEUBAIOIIEH JIMH3E.

[Tomyuenue n300pakeHnii ¢ TOMOIIBIO JIMH3.

[Tpunuun geictBus GoroanmnapaTa, MUKPOCKOIA U TEIECKOIIA.

Mogens rnasa.

Paznoxenue 6e10ro cBera B CIEKTP.



[TonyueHnue 6eoro cBeTa Mpu CJIOKEHUH CBETA Pa3HbBIX I[BETOB.

Jlabopamopuvie pabomul u onvimaul.

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

N3yyenue cBONCTB N300pakeHUsI B INIOCKOM 3€pKalie.

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

[Tonyyenue n300paxkeHU ¢ TOMOIILI0 COOMPAIOIICH JTMH3BI.

Omnpenenenne (QOKYCHOTO pacCTOSHUS M ONTHYECKOM CHIIBI coOuparouieit
JIVH3BI.

OMBITHI MO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl IO BOCHPHUATHIO IIBE€TA MPEAMETOB NPU WX HAOIIOJCHUHU 4Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3gen 12. KBaHTOBbBIE SIBJICHHUS.

OmneiTel Pe3epdpopna v minanerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHThl. JInHevaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- U raMmma-u3iaydeHusi. CTpoeHue aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npeBpaiieHus. [lepuoa momypacnajga aTOMHbBIX sifep. [[elcTBue paanoaKTUBHBIX
W3JIy4EHUN HA )KUBBIC OPTraHU3MBI. 3alllMTa OT PAAMOAKTUBHOTO U3TyYCHUS.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsSJOBOTO U MAacCOBOrO YMCEIN.
DHeprus cBsI3M aTOMHBIX snaep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenus spep. Mcrounuku sHeprun CosiHIA W 3BE3A. SepHas »>HEpreTHka.
DKoJioruYecKue MpoodIEMbI SICPHON IHEPTETUKH.

Jemoncmpayuu.

CrexTpbl U3Ty4YeHUS U TTOTJIONIEHUS.

CnexTpsl pa3In4yHbIX Ta30B.

CnekTp BoAopo/a.

Hab6mronenue tpekoB B kamepe Buinbcona.

PaboTa cuéTrunka HOHU3UPYIOUINX U3ITYyYEHUH.

Perucrpanus uzmydeHus: IpUPOJIHBIX MUHEPAJIOB U MPOJAYKTOB.

Jlabopamopusie pabomul u onvimel.

Hab6nrofeHue CruIonHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanre TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI 10 TOPMO3HOMY MYTH
(o potorpadusm).

H3mepenne paanoakTUBHOTO (OHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpUTENHEHO-0000MAIOMNY MOAYJTh TIPEAHA3HAYCH JIJII CHUCTEMATHU3aIuN
1 000011IeHUs TPEAMETHOTO COACPKAHUS U OIbITA IEATETbHOCTH, TPUOOPETEHHOTO



Ipy W3YYCHUU BCEro Kypca (u3ukm YrIyOJIEHHOTO YpOBHA, a TakKke It
MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY dK3aMEHY 10 (hHU3HUKE.

B mpomecce wu3ydeHHss JaHHOTO MOIYJSI PEATU3YIOTCS W TIOJyYaroT
JaNbHEWIee pa3BUTHE YyYeOHBIC JEHCTBHUS, OOCCICUMBAIONINE JIOCTHKCHHE
NPEIMETHBIX ¥  METalpEeIMETHBIX pe3yJbTaTOB o0O0y4deHUus, (OpMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: OOBSICHCHHUE W ONMCAHUE SIBJICHUI HA OCHOBE
npuMeHEeHUsT (QU3NYECKUX 3HAHWM, WCCIEAOBATEIbCKUE NEUCTBHS (BBIIBHKCHUE
THITOTE3, MMOCTAHOBKA IEIM W TUIAHHUPOBAHHWE HWCCIICIOBAHUS, aHAINU3 JaHHBIX U
MOJTyYEHHUE BBIBOJIOB).

[IpeanoututenbHo (HOpPMOM OCBOEHUST MOJIYJSL SIBIAETCS TPAKTHKYM,
mporpamMma KOTOPOTO BKITFOUAET:

pereHue 3amad, OTHOCSIIMXCS K Pa3IMdHBIM pa3deiiaM W TeMaM Kypca
(bU3HUKY, B TOM YKCIIE 33]1a4, UHTETPUPYIOUIUX COJEPKaHUE PA3HbIX Pa3JIeIioB;

BBITIOJIHEHUE JTA0OPATOPHBIX PadOT M OMBITOB (BKJIFOUYAsi paOOTHI M OMBITHI U3
MEepPeYHe K pasfenaM Kypca) B YCIOBHUSAX CaMOCTOSTEIBHOTO ITAaHUPOBAHUS
MIPOBEICHMSI UCCIICIOBAHMS, BEIOOpAa U 0OOCHOBAHUS METOJIa U3MEPCHUS BEJIMYHH,
COOPKH IKCTIEPUMEHTAIILHON YCTaHOBKW;

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

paboTy Haj rPYNIIOBEIMU WJIN MHAWNBUAYATLHBIMHU TPOEKTAMH, CBI3aHHBIMU C
coJiep>KaHreM Kypca (PU3UKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAOMIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MIPOBEICHUEM JTMArHOCTHYECKON pabOThl 3a Kypc (DU3UKU YIIIyOJIEHHOTO YPOBHS,
BKJIFOYAOIICH 3alaHusl Pa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaThl BBIMOTHEHUS
JTMAarHOCTUYECKON pabOThl MOTYT TOKA3bIBaTh CTEIICHb TOTOBHOCTH O0YYaOIIIUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy 1o (Qu3uKe, a TaKke
CBUJIETEIHCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU TPaMOTHOCTH.



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

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbprare nzyueHus GuU3MKU HA YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHUs
y oOyuaromierocs OyayT cpopMUpOBaHbI CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

e I)nampuomuuecxkozo éocnumanusi:

MPOSIBJIECHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

o 2)2parxcoanckozo u Oyx08HO-HPABCHBEHHO20 60CRUMAHUA:

TOTOBHOCThH K aKTUBHOMY YYaCTHIO B 00CYXJI€HUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX TMPOOJIEM, CBSI3aHHBIX C TMPAKTHUYECKUM TMPUMEHEHUEM JIOCTHKEHUN
busuKy;

OCO3HAHHE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHILUIOB B JEATCIHHOCTH
Y4EHOTO;

e 3)acmemuueckozo 60CNUMAHUA:

BOCIIPUATHE ICTETUYECKUX KaueCTB (PM3MUECKOW HAyKH: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HaAy4YHO20 NO3ZHAHUA:

OCO3HAHHUE IICHHOCTH (U3NUECKON HAyKH KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHHUSI MHPA, OCHOBBI PAa3BUTUS TEXHOJOTWHM, BAXKHEHIIEH COCTAaBIAIOLICH
KYJbTYPHI,

OpUEHTAlUsl B JCSATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpeCTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI IPUPOJIHI;

pa3BUTHE HAY4YHOH JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIeI0BaTEIbCKON
JEATEIIbHOCTH;

o 5)dpopmuposanun Kynromypol 300p06va u IMOYUOHAILHO20 O1AZONOIYUUA:

OCO3HaHHME LIEHHOCTH Oe3omacHoro oOpa3a KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpE, BaXXHOCTH TIpaBWi 0€30MacHOro TMOBEACHUS Ha
TpaHCIOpPTE, Ha JOpOorax, C OJJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JIOMAIITHUX YCIIOBUSIX;

c(OpMUPOBAHHOCTH HaBbIKa pe(IIeKCHH, PU3HAHUE CBOETO MPaBa Ha OMIMOKY
U TaKOTrO e MpaBa y APYyroro 4yejJoBeKa;



e 6)mpyooeozo eocnumanus:

AKTUBHOE YYacTH€ B pPEIICHHM MPaKTUYECKUX 3aj7ay (B pamMKaxX CEMbH,
oOpa30oBaTeILHON OpraHu3aIuy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIEe U PU3NUYECKUX 3HAHUIM;

UHTEPEC K MPAKTUYECKOMY U3yUEHHUIO MpodecCuid, CBI3aHHBIX ¢ (HU3UKOI;

o [)IKon02Uu"eCK020 6OCNUMAHUA:

OpUEHTAIlMA HAa TMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
00JIaCTH OKPY’KaIOIIEeH Cpe/ibl, JIAHUPOBAHUS MOCTYIKOB U OLICHKU UX BO3MOXKHBIX
MOCJIEACTBUN JIJIS1 OKPY>KAIOILLIEH CPEeIbl;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMYECKHX MpoOJeM M IMyTed ux

pelieHus;
e 8)adanmayuu K uUBMEHANOUWUMCA YC108UAM COUUANBHOU U RPUPOOHOT
cpeowl:

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

NOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4e€pe3 IMPaKTHYECKYIO
NeSATEIbHOCTD;

NOTpeOHOCTh B (OPMHUPOBAHUM HOBBIX 3HAHWUW, YMEHUU (HOPMYIUPOBATH
UJIeH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

OCO3HaHUE Ae(UIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JacTH
busuKy;

IUIAHUPOBAHUE CBOETO PAa3BUTHUA B TNPUOOPETEHHH HOBBIX (U3UYECKUX
3HAHMU;

CTPEMJICHUE aHATTM3UPOBATH U BBISBIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

OLICHKAa CBOMX JCHCTBUM C YYE€TOM BIMAHUSA Ha OKPYXKAIOLIYIO CpEAy,
BO3MOKHBIX [NI0OABHBIX TOCIEICTBUM.

METANPEAMETHBIE PE3YJIbTATDI

B pe3ynbrare ocBoeHMs IpOrpaMMBbl IO PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyuaromierocss OyayT chOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEIbHbIC YHUBEPCATbHBIC yUeOHbIC CHCTBUSA,
KOMMYHHMKATHBHbIE  YHUBEpCaJbHbIE  y4yeOHble  JCWUCTBUSA,  PETYISATUBHbBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/IbHbIE YHHBePCAJIbHbIE YUeOHbIe el CTBUS
ba3oBble 1ornyeckue aeficTBus:
BBISIBJISITH U XapaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKU OOBEKTOB (SIBJICHUN),
KJIaCCU(PULIUPOBATH UX;



BBISIBIIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEUUS] B pacCMaTpPUBAEMbIX (haKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIINUXCS K (PU3NIECKUM SIBICHHSIM;

BBISIBIIATh TIPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMM M TPOIIECCOB, JIeNaTh BBIBOJbLI C HCIIOJB30BAHUEM JEAYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpATh CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILICHHUS, BHIOOpP Hanbojee MOIXOJSIIETO C
y4€TOM CaMOCTOSITENIbHO BBIICIICHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBarebCKue 1eHCTBUA:

MCIIOJI30BaTh BOMPOCHI KAK MCCIIEI0BATEICKUN HHCTPYMEHT TO3HAHMS;

IPOBOJUTH MO CAMOCTOSATEIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIOMXHBIM
bu3UecKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBJICHUS;

OILICHMBATh HA MIPUMEHUMOCTH U JOCTOBEPHOCTHh MH(OPMAIUIO, TOTYUYECHHYIO
B XOJI€ UCCJIEIOBAHMS WJIU HKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OpMYyJIMpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;

MPOTHO3UPOBATH BO3MOXKHOE JaJIbHEHIIee Pa3BUTHE (HU3UUECKUX MPOIECCOB,
a TaKKe BBIJBUTATH MPEIINOJIOKEHUS 00 MX PA3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTax.

Pa6ora ¢ undpopmaumeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3alpPOChl MPU TMOUCKE U
oTOope UH(pOPMAIIUU UITU JAHHBIX C yUETOM MPEIJIOKEHHON yaeOHOM (hHU3UIeCKOi
3a/1auu;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATH W HHTEPIPETUPOBATH HH(OpPMAILIUIO
Pa3IMYHBIX BUJIOB U (POPM MpEICTABICHUS;

OIICHMBATh HANEKHOCTh HH(POPMANMM TIO KPUTEPHSIM, MPEIIOKECHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CaAMOCTOSTEIBLHO;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMalbHYHO  (opMy  NIpeACTaBICHUS
uHpopMalMu W WUTIOCTPUPOBATH pEIIacMble 3a7a4d HECIIOXKHBIMH CXEMaMHu,
JarpaMMamMu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B X0JI€ 00CYXJIeHUSI yueOHOIr0 MaTepuaa, pe3yabTaToB Ja00paTOPHBIX padOT
U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMOW TEeMbl U BBHICKA3bIBATh
UJIEM, HAILICJICHHbIE HAa pELICHUE 3a/Jayd U NOJAJEp>KaHHe OJaroenareIbHOCTH
OOIICHHS,

COTIOCTABJISATh CBOM CYXKJICHHS C CYKACHUSMH JPYIMX YYACTHHKOB JIUAJIOTa,
OOHapy>KUBaTh pPa3IMuMe U CXOJCTBO MO3UIIHUIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;



nyOIMYHO TPEACTABIATH PE3YIbTAThl BBHIMOIHEHHOTO (DU3UYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIOJB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaIbHOU
paboThI IPH peIIeHNH KOHKPETHOU (hrU3NYECcKOi TPOOIEMBI;

NPUHUMATD [EJIU COBMECTHON JEATENbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS 110
e€ JOCTM)KEHUIO: pACHpeNeNsiTh pOJId, OO0CYXJaTh IMPOLECChl U Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATH CBOIO 4YacTb pabOThI, JOCTUTash KaueCTBEHHOTO pe3yJbTara IIo
CBOEMY HAIIPaBIICHUIO M KOOPIMHHUPYS CBOM ACHCTBUS C APYTUMH YJCHAMHU
KOMaH/1bl;

OLICHMBATh KauyeCTBO CBOEro BKJaJa B OOMMI MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITENTLHO C(POPMYTHPOBAHHBIM yUACTHUKAMHU B3aMMOCHCTBHSL.

PerynsiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE AeiCTBUS
Camoopranusanus:

BEISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHSIX, TPEOYIOITUX IS
pereHust GU3NYEeCKUX 3HAaHUM;

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

CaMOCTOSATEIILHO COCTABJIATh AJNTOPUTM pEIIeHUS (U3NUECKOW 3a7avd WM
IJIaH HCCIEOBaHUS C Y4YETOM HWMEIOIMIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMbie BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh aJIKBaTHYIO OIICHKY CUTYyaIluu U TIpe/jIarath IjiaH e€ N3MCHCHHUSI,

OOBSCHATh  TPUYMHBI  JOCTHKEHUS  (HEIOCTW)KCHHS)  PE3yJIbTaTOB
NeSATeILHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTUBHI B JEATEIBHOCTh (B TOM YHCJIE B XOJI BBITIOJIHCHHS
(GU3MYECKOT0 HCCIEAOBAaHUS WIIM TPOCKTa) HA OCHOBE HOBBIX OOCTOSTEILCTB,
W3MCHUBIIINXCS CUTYaIlUi, YCTAHOBJIEHHBIX OIMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yiIbTaTa IEJIU U YCIOBUSM.

CTaBUTH ce0s HA MECTO JIPYroro Yes0oBeKa B XOJ€ CIopa WIH ITUCKYCCUH Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPECHUS U JIOTHKY JIPYTOTO.

MIPU3HABAaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3NYCCKUX 3a7ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO JAPYTOro.

ITPEAMETHBIE PE3YJ/IbTATDBI

K xoniy oO0ydeHus ¢ 7 Kiacce npeIMeTHbIE pe3yIbTaThl HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



WCITOJIB30BATh MOHATHUS: (PU3NUECKUE M XMMHUYCCKHUE SBIICHUS, HAOIIOICHHUE,
AKCIIEPUMEHT, MOJIENb, TUTIOTE3a, €IMHUIIBI (PU3NYECKUX BEIIMUUH, aTOM, MOJICKYJIa,
arperatHbple  COCTOSIHMSI ~ BemlecTBa  (TBEpAOE, JKUIKOE, Tra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHENHOE),
TpaeKTOpHsi, PaBHOJCHCTBYyIOWIAsl cuj, aeopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTh, COOOIIAIONIUECS COCY/IbI;

YBEpPEHHO pa3nu4varh sBieHus (auddy3us, TEMIOBOE IBMIKEHUE YACTHIL
BEILIECTBA, PAaBHOMEPHOE [BW)KEHUE, HEPABHOMEPHOE [IBH)KEHUE, WHEPIUS,
B3aMMO/ICHCTBUE TEJI, PABHOBECHUE TBEPJBIX TEJ C 3aKPEIIEHHON OChIO BpalICHUS,
nepenayda JaBlieHUs TBEPIBIMU TeJIaMH, KHAKOCTSIMU W Ta3amH, aTMoc(epHoe
JIaBJICHKE; TJIaBaHKE TEJI, IPEBPAILCHHUS MEXaHUYECKOW SHEPTUH) MO OMUCAHUIO UX
XapaKTepHbIX CBOWCTB M Ha OCHOBE OMBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
bu3nUecKoe SBICHHUE,

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UYECKUX SBJICHUN B OKPYKAIOIIEM
Mupe (B TOM yucie (U3UYecKue SIBICHUS B MPUPOJEC: MPUMEPHI JBHKCHUS C
Pa3IMYHBIMUA CKOPOCTSIMU B KUBOM W HEKHMBOMW MPUPOJE, JEUCTBUE CHUII TIKECTH,
TPEHUsI, YIIPYTOCTH B MPUPOJIC U TEXHUKE, BIUSHUE aTMOC(EPHOro JaBJICHUS Ha
YKUBOM OpraHu3M, MJIaBaHuEe PbIO, pblYary B TEJE YeOBEKa), IPU 3TOM NEPEBOIUTD
MPAKTUYECKYIO 33/1a4y B yUeOHYIO, BBIICIATH CYIIECTBEHHbIE CBOMCTBA (TIPU3HAKH)
(bU3NYECKUX SBJICHHUI;

OMUCHIBATh HU3YyUYCHHBIC CBOMCTBA TeNl W (DU3UUYECKUE SIBJICHUS, UCIOIb3YS
dbu3nUecKue BeIMYUHBI (Macca, 00BEM, IIIOTHOCTD BEIIECTBA, BPEMS, ITyTh, CPEIHSISA
CKOpPOCTb, CHJIa YIPYrOCTH, CHJIA TSKECTH, BEC TeJa, CUJIa TPEHHs, JABIICHUE
TBEPJIOTO TeJa, JaBJICHUE CTOI0A KUIAKOCTH, BHITAIKUBAIOIIAS CUJIa, MEXaHUYEeCKast
paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((UIIMEHT TOJIE3HOTO
JEUCTBUSI MEXaHU3MOB, KHHETUYECKasl ¥ TTOTEHIIUAJIbHAS SHEPIus), MPU ONMUCAaHUU
MPaBUJIBHO TPAKTOBaTh (DU3MYECKUH CMBICT MCIHOJB3YEeMbIX BEJIMYWH, WX
o0O3HaueHUs W EeAWHUIBI (PU3WYECKUX BEIUYMH, HAXOIUTh (HOpMyIbI,
CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKkTepu30BaTh CBOMCTBA Te, (PU3UYECKUE SIBJICHUS U MPOLIECCHI, UCTIOJIb3YsI
MpaBUJIa CIOKEHUS CUII (BJIOJIb OJHOM MpsiMoil), 3aKkoH ['yka, 3akoH [lackains, 3akoH
Apxumena, TpaBUIO paBHOBECHS phruara (0JI0Ka), «30JI0TOE MPABHUIIO» MEXaHUKH,
3aKOH COXpAaHEHUsS MEXaHWYECKOM DHEPruu, MPU DTOM JIaBaTh CIIOBECHYIO
(GOpMyYIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATHUYECKOE BHIPAXKECHHE;

CTPOUTH MPOCTHIC (PU3MUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB H
SABJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, MPOLIECCOB, IBJICHUM, MPUMEHATh GUZNUECKUE MOJIEITH AJIsi OOBSICHEHUS
(bu3MYeCcKuX MPOIIECCOB U PEIICHUS YYEeOHBIX 3a/1a4;



OOBSCHATH (PU3NYECKHUE SIBICHUS, TPOIECCH U CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCT€ CHUTyallii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pelaTh
KayeCTBEHHBIC 3a/ladyd, B TOM 4HCIE TpeOyIOMIMe YHUCICHHOTO OIECHUBAHUS
XapaKTEPHbIX 3HAYECHUN (PU3NYECKUX BEIMYUH, IPU 3TOM BBIOMpAThH aJ€KBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUUYMHHO-CJIEICTBEHHBIE CBS3U U BHICTPAUBATh
JOTUYECKYI0 ILEMOYKY PpACCYKIAECHHM C ONOpPOM Ha W3YyYEHHBIC CBOMCTBA
bU3NYeCcKuX SBICHUH, (PU3NIECKHE 3aKOHBI, 3aKOHOMEPHOCTH ¥ MOJICIIH;

pemaTh pacu€THbie 3a1aun (B 2—3 OeHCTBUS) MO M3y4aeMbIM TeMaM Kypca
bu3uKy, BIOUpas aIeKBaTHYIO (PU3HUECKYIO MOJIENb, C UCTIOIb30BAHUEM 3aKOHOB
1 GopMyII, CBSI3BIBAIOIINX (DU3UUECKUE BETUYMHBI, 3aIMUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE PEIICHUE 3a/1a4H, BBISIBIISATH HEJOCTAIONINE UITH U30BITOYHBIC TaHHBIC,
00OCHOBBIBaTh BBIOOP METO/A pEIICHUS 3a/adH, HCIOIb30BaTh CIPABOYHBIC
JTAaHHBIC, TIPOBOJUTH MaTeMAaTHYECKHE MpeoOpa3oBaHUS M Pacd€Thl, OIICHUBATH
PEATUCTUYHOCTD TMOJYYEHHOTO 3HAYCHHUS (PU3WYECKON BEIMYUHBI U OMpPENEIsiTh
pa3sMepHOCTh (U3MUECKOU BEIIMUNHBI, TOTYICHHOW MPU PEIICHUH 3a/1a49H;

pacrmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PEIINUTh TP TOMOITH (PU3HIECKHIX
METOJIOB, W TMpeajaraTb OPUEHTHPOBOYHBIA CHOCOO pEIIeHUs, B OINWCAHUU
UCCJICIOBAaHMUSI  PAClo3HaBaTh  IPOBEPSIiEMOE  MPEANONIOKEeHHEe  (THUIOoTEe3y),
UHTEPIPETUPOBATH TOJIYICHHBINA PE3YIIbTAT;

MIPOBOJIUTH OTBITHI 0 HAOIOACHUIO (PU3UUECCKUX SIBICHUN WM (HU3UICCKUX
cBoMcTB Ten (nuddysus, TEIIOBOE PACIIMPEHUE Ta30B, SBJICHUE HHEPIIHH,
W3MEHEHHE CKOPOCTH MPU B3aUMOJICUCTBUH TEJl, Tiepeada IaBICHUS KUIKOCTHIO U
ra3om, TMpPOSIBJICHUE JEHCTBUA aTMOCHEpPHOTO JaBJICHUS, JEHCTBUE MPOCTHIX
MEXaHU3MOB): (HOPMYJIMPOBATh MPEIANOIOKEHHE (THUIIOTE3Y) O BO3MOXKHBIX
pe3ynpTaTax HaOJI0ICHNH, CAMOCTOSTEIHFHO COOMPaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa o0opyaoBaHus U (OPMYITUPOBATH BHIBOIbI;

MPOBOJUTh TPSAMBIE U KOCBEHHBIE W3MEPECHUS (PU3NYECKUX BEIUYUH
(paccrositHue, MPOMEKYTOK BpEMEHH, Macca Teja, 00bEM Tena, Cuiia, TeMIiepaTypa,
IUIOTHOCTh JKUAKOCTH W TBEPIOTO TeNa, CUjla TPEHHUS CKOJBKCHHS, IaBIICHUE
BO3/yXa, BRITAIKMBAIOIIAS CUJIA, IEHCTBYIOMIAs HA MOTPY>KEHHOE B )KUIKOCTH TEJIO,
KO3 PUIIMEHT MOJE3HOro AEHUCTBHSI MPOCTHIX MEXAaHU3MOB) C HCIOJIb30BAaHUEM
aHAJIOTOBBIX M MHU(POBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOP METOAA M3MEPEHHUS,
(buKCUpOBaThH MOKA3aHUs MPUOOPOB, HAXOJUTH 3HAUCHUE U3MEPSIEMOU BEJIMUUHBI C
MIOMOIIBIO YCPEAHEHHUS PE3YIbTATOB CEPUU U3MEPEHHI U OIICHUBATH IMOTPEITHOCTD
W3MEPEHNM;

MIPOBOJIUTH HECIIOKHBIC IKCIIEPUMEHTATBHBIC WCCIICIOBAHUS 3aBUCUMOCTEH
GbU3MYeCKUX BENIWYWH (3aBHCHMOCTHA MYyTH PAaBHOMEPHO JBIDKYIIETOCS Tela OT
BPEMEHU JBWKEHUS Tela, CHJIbl TPEHUS CKOJBXEHUS OT CHJIBI HOPMAaJbHOTO
JaBJIEHUS1, KaueCTBa 00pa0OTKU MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTH CHJIbI TPEHUS



OT IUIOIIAU CONPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YJIJIMHEHUS NPYKUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT 00bEéMa MOrpYyXKEHHOM YacTH Tela U OT IUIOTHOCTH
KHUAKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH Tella, OT TIIyOWHBI, HA KOTOPYIO
MOTPY>KEHO TEJO, YCIOBUM TIaBaHUs TN, YCIOBUM paBHOBECHS pbldara u 0JIOKOB):
COBMECTHO ¢ yuutTeneM GOpMYIUpOBaTh 3aJadyy M TUINOTE3y HCCIeIOBaHUS,
CaMOCTOATEJbHO IUIAHUPOBATh  MCCIEOBAHUE, CaMOCTOSITENIBHO  COOUpPATH
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY C HMCIOJb30BAHMEM HWHCTPYKLHH, MPEACTABIATH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3MUYECKHX BEJIMYUH B BUJE TaOMUIl U Tpadukos,
OLICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOBI MO pe3yjIbTaTaM UCCIIEeI0BAHNUS;

coOnoaTh MpaBWJa TEXHUKM O€30MacHOro Tpyna mOpu pabore ¢
71a00paTOPHBIM 000PYI0OBAHUEM;

yKa3bIBaTh IPUHIIUIIBI IEUCTBHS TPUOOPOB U TEXHUYECKUX YCTPOICTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOLIAIOIIHNECS COCYAbl, 0apOMETp, pbluar, MoABUKHBIN
Y HETIOJBMKHBIN OJIOK, HAKJIIOHHAS! IJIOCKOCTB;

XapaKTEePU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB ¥ TEXHOJIOTHYECKHUX MPOLECCOB C OTIOPOIl HA UX ONMHUCAHMS (B TOM YHCIIE:
NOJIIMITHAKY, YCTPOWCTBO BOJONPOBOAA, THAPABIMYECKHM mpecc, CU(OH,
MaHOMETp, BBICOTOMEp, IOPIIHEBOM HACOC, APEOMETpP), MCIONb3Yys 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUM UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

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

OPUBOJUTH MPUMEPHI (HAXOAUTh MH(POPMALIMIO O MPUMEPaAX) MPAKTUUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEJAHEBHOM >KM3HU ISl 00ecreyeHus
0e30MacHOCTH MPHU OOpaIllEHUH C MPUOOpaMHU M TEXHUYECKHUMH YCTPOWCTBAMH,
COXPAaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHUS B
OKpYKaroLIEN CpeJie;

OCYUIECTBJISATH OTOOP UCTOUYHUKOB MH(MOpMAINU (PU3UUECKOTO CONEPKAHUS B
HNuTepHeTe, €aMOCTOSITENIbHO (QOpMYyNHpysl TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOIINXCS 3HAHUM W MYyTEM CpPaBHEHHUS PA3JIMYHBIX HMCTOYHUKOB BBIICIATH
uHbOpMaIMIO, KOTOpas  SBJISETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJOCTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOJTHEHUM YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTrO COAeprKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WutepHer, BnameTs npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MIpPeoOpa3oBaHuUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpPATKHWE MHUChMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(pOpMaIMU (HU3HUUYECKOTO COJAEPKaHMs, B TOM YHUCIE



MyOJIMYHO JIeJIaTh KPAaTKUE COOOIIECHUSI O pe3yJbTaTaX MPOEKTOB WM Y4EOHBIX
WCCIICIOBAHUM, TPU 3TOM TPAMOTHO MCIIOJIb30BaTh W3YYCHHBIN TOHSITUWHBIN
ammapar Kypca (U3UKH, COMPOBOXKIATh BRICTYIICHUE TTPE3CHTAIINCH;

IpU BBINOJHEHUU YUYE€OHBIX MPOEKTOB W HCCIEAOBAHHUM paclpeiensTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUU C MOCTABJICHHBIMU 3a/layaMu, CJIEIAUThH 3a
BEITIOJITHCHUEM TUTaHA JCHCTBUHN, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIA] B
JIESATENbHOCTh T[PYNIIBI, BBICTPAWMBAaTh KOMMYHUKATUBHOE B3aWMOJICHCTBHUE,
YUUTHIBAsA MHEHUE OKPYKAKOLIUX.

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

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSHHS BELIECTBA, KPUCTAJUIMYECKHE MU
amMop(HbIE Tena, HACBIIIEHHBII W HEHACBIIICHHBIA Map, CHOCOObl M3MEHEHUS
BHYTPEHHEW OHEPIUM, DJJEMEHTAPHBIA DJJIEKTPUYECKUM 3apsii, TPOBOJHUKH,
MOJIYIPOBOJHUKH, TUAJIEKTPUKH, HICTOYHUKUA MOCTOSSTHHOTO TOKA, SJEKTPUUYECKOE U
MarHUTHOE TOJs, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUN SA3BIK (PU3MKHU TNPU
pelleHny Y4eOHbIX U MPAaKTUYECKUX 3a/1a4;

YBEPEHHO pa3jinyarh SIBJICHUS (TEIJIOBOE pACIIMPEHHE (CHKATHE), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAayMBaHUE, KaNWUISPHBIE SIBICHUS,
UCIIapeHue, KOHJAEHCAlus, IUIaBJIEHUE, KpUCTaUIM3alus, KHUIIEHHE, CIOCOObI
Teruionepeaaun (TerIonpOBOAHOCTh, KOHBEKIUS, U3TyUEHHUE), TEIUIOBbIE MOTEPH,
NIEKTPU3alUsl TeJl, B3aHUMOJCHCTBHUE 3apsioB, NEHUCTBHS DJIEKTPUYECKOIO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJEHCTBUE MAarHUTOB, IEHCTBUE MArHUTHOT'O MOJS Ha
IPOBOJTHUK C TOKOM) IO OMKUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3NUECKUX SBJICHUM B OKPYKAIOIIEM
Mupe (B TOM uyucie (U3MYECKUEe SBJICHUS B MPUPOJE: MOBEPXHOCTHBIE U
KaWUISIpHbIEC SBJICHUS B MPUPOJE, KPUCTAUIBI B MpUpoze, u3nydenue CosHIa,
3aMep3aHue BOJOEMOB, MOPCKHE OpU3bl, 00pa30BaHUE POCHI, TyMaHa, UHEsl, CHETa,
AIIEKTPUYECKUE SIBJICHUS B aTtMocdepe, 3JIEKTPUYECTBO JKHUBBIX OPTraHHU3MOB,
MarHuTHOE 1oJjie 3emMid, Apeid MoJItoCcCOB, pOJib MATHUTHOTO MMOJIS JUIS KU3HU Ha
3emiie, TOJIAPHOE CHUSHHME), TPHU STOM IMEPEBOAUTH IMPAKTHUYECKYIO 3a/Jady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKU) (PU3NUECKUX SIBJICHU;

OINHKCHIBaTh M3Y4YCHHBIE CBOMCTBA TeN W (U3MYECKUE SIBICHUS, HCIOIB3YS
buznyeckue BeINYNHbI (TEMIIEPATypa, BHYTPEHHSISI SHEPTHsl, KOJTMYECTBO TEIIOTHI,
pabota rasza, yJaeiabHas TEIUIOEMKOCTh BEIECTBA, YAEJbHAs TEIUIOTa IUIABJICHUS,
yaelbHas TEeIoTa MapooOpa3oBaHus, yJlelbHas TEIUIOTa CropaHus TOIUIMBA,
KOO (PUIIMEHT TMOJIe3HOTO JEWCTBHS TEIMJIOBOM MAalIMHBI, OTHOCUTEIbHAs
BJIQXHOCTh BO3AYyXa, DJIEKTPUYECKHM 3apsij, CHJa TOKa, 3JIEKTPUYECKOE



HalpspKeHWE, CONpPOTUBIICHUE MpoBoAHUKAa, J/[C B 1enu MOCTOSSHHOIO TOKa,
AIEKTPUUYECKOE YIEIbHOE CONPOTHUBJICHUE BEIIECTBA, pabOTa M MOIIHOCTh
IEKTPUUECKOTO TOKA), MPU OMMCAHUHU TPABMIIHBHO TPAKTOBATH (PU3UUECKUIA CMBICT
HCIIOJIB3YEeMBIX BEJIWYWH, MX O0O03HAUCHUS W CAUHUIIBI (PU3HMYECKUX BEIUYHH,
HaxOoJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3HMYECKYIO BEJIIMUYMHY C JAPYTUMU
BEITMYMHAMHU, CTPOUTH TPaUKU N3YICHHBIX 3aBUCUMOCTEN (DU3NICCKUX BEITHYNH;

XapaKTEePU30BaTh CBOWCTBA TeJI, PU3NUCCKUE SIBJICHUS U MMPOTIECCHI, UCTIONB3YS
OCHOBHBIE TOJIOKEHHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS BEIECTBA,
ypaBHEHHE TEIJIOBOTO 0ajaHca, 3aKOH COXpaHEHHUS JIEKTPUIECKOTO 3apsijia, 3aKOH
KysioHa, NpUHIUIT CyNEepIIO3UIIUM AJICKTPUUYECKUX MOJieH, 3akoH Oma ISl yyacTKa
uenu, npasuia Kupxroda, 3akon Oma s nmonHou uenw, 3akoH [xoyns-Jlenna,
3aKOH COXpaHEHUs SHEPruH, MPU ATOM pa3IUdaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHa M €ro MaTeMaTUYeCKOE BBIPAXKEHUE;

CTPOUTH TPOCThIC (HU3NUECKUE MOJICTH pPealbHBIX OOBEKTOB, MPOIIECCOB U
SBJICHUM, BBIJEIATH IPU HATOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIIECCOB, ABICHUMN, MPUMEHATH (PU3UUECKUE MOJIETU JIJIsi OOBSICHEHUS
(U3MYECKUX MPOLIECCOB U PEIICHUS YUYEOHBIX 3a/1a4;

OOBSICHATH (PU3HUECKHE SBICHUS, MPOIECCH U CBOMCTBA TEJI, B TOM YHUCJIC U B
KOHTEKCTE CHUTyalluid TMPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa, W peuiarh
KaueCTBEHHbIC 3aJlauyd, B TOM 4YHUCJE TPEOYIOIUEe YHUCIEHHOIO OICHUBAaHUS
XapaKTepHbIX 3HAYCHUN (PU3MYECKUX BEJIMYMH, TP 3TOM BBIOUpATh aJICKBATHYIO
(U3UYECKYIO MOJICIb, BBISBIISITh MPUYMHHO-CIICICTBEHHBIC CBS3U M BBICTPAWBATh
JIOTUYECKYIO0 I[IEMOYKY PpacCYXKJIEHHM C OIOpOM Ha MW3YYECHHBIE CBOMCTBA
bu3nYecKuX SBICHUM, (HU3NUSCKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJISIIH;

YBEPEHHO pemaTh pacdyEéTHbIC 3amadd (¢ omopod Ha 2—3 ypaBHEHHS) TIO
M3yyaeMbIM TeMaM Kypca (pu3MKu, BbIOMpasi aJeKBaTHYI0 (U3UYECKYIO MOJIEIb, C
WCITOJIb30BAaHUEM 3aKOHOB M (hOPMYJ, CBS3BIBAIONIUX (PU3MUYECKHE BEIMYUHBI,
3alUChIBaTh KPaTKOE YCJIOBHME M Pa3BEPHYTOE PEIICHUE 3a/laud, BBISIBISATH
HEJIOCTAIOIINE UM M30BITOUYHBIC JaHHBIE, 000OCHOBBIBATH BHIOOP METO/Ia PEIICHUS
3a/1aud, WHCIMOJb30BaTh CIPABOYHBIC JaHHbBIC, NPUMEHATh METOAbl aHaJIu3a
pa3MepHOCTEH, MCIO0JIb30BaTh rpaduueckue METOAbl PEIICHUs 3aj1ad, MTPOBOJUTH
MaTeMaTHYSCKHEe IIpeoOpa3oBaHUsl W Pacuy€Thl, OICHUBATh PEATUCTUYHOCTD
MOJIYYCHHOTO 3HAa4YeHUsT (PU3NYECKONW BETUYMHBI M OINPEACIATh Pa3MEPHOCTH
(bu3nYeCKON BETMYUHBI, TOJYUYCHHOU MPU PEIICHUN 3aa4H;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIC MOKHO PEITUTh IIPU MOMOITH (PHU3UIECKUX
METO/IOB, W TMpeJyiaraTb OPHUEHTUPOBOYHBIN CIMOCOO pElIeHHsl, B OMHCAHUHU
UCCIIEJIOBAHUSI  paclo3HaBaTh  IPOBEPSEMOE  MPEIINOIOKEHUE  (TUIOTE3Y),
MHTEPIPETUPOBATH MOTYUYCHHBIN pe3yJIbTarT;



MPOBOJUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UIH (PU3UIECKUX
CBOMCTB Ten (KamWUISPHBIC SBJICHHS, 3aBUCUMOCTb TaBJICHHUS BO3AyXa OT €ro
o0béMa U TemmepaTyphl, CKOPOCTH IIpoliecca OCThIBaHHs (HarpeBaHus) NpU
U3IYyYEHUH OT IBETa M3JIydarollel (MOIJIOMIAoIIei) NOBEPXHOCTH, CKOPOCTh
UCHApEHUsi BOJbl OT TEMIIEPaTypbl >KUIKOCTH M IUIOAAU €€ MOBEPXHOCTH,
AIIEKTpU3ALUS TeNl M B3aUMOJCHCTBHE AIIEKTPUUECKUX 3apsiioB, B3aUMOJICHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YaIH3aI[isl MAarHUTHBIX TIOJIEH MOCTOSTHHBIX MAarHUTOB,
JEHCTBUSL MarHUTHOTO IOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA 3JIEKTPOABUIATENS MOCTOSHHOIO TOKA): (JOPMYJIUPOBATH MPOBEPSEMOE
OpeanoyiokeHue  (TUIoTe3y) O  BO3MOXKHBIX — pe3yjbTaTaXx  HaOJIO/IEHUH,
CaMOCTOATENILHO COOMpPaTh YCTAaHOBKY M3 HM30BITOYHOrO Habopa 00OpyAOBaHMUS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

OPOBOAUTH TPSIMbIE M KOCBEHHBbIE HW3MEpPEHUs (PU3MUYECKUX BEITUYHUH
(TemmepaTypa, OTHOCHUTENbHAsl BJIAKHOCTh BO3/yXa, CWJIa TOKA, HaIpsDKEHUE,
ylIenabHas TeIUIOEMKOCTh BEIIECTBA, COMPOTHBICHHWE MPOBOJHUKA, paboTa u
MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
puOOpPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpEHUs, (PUKCHPOBATH IMOKa3aHUS
npuOOpOB, HAXOAUTH 3HAUYECHUE U3MEPSEMOUN BEJIMYUHBI C MOMOILIBIO YCPEIHEHUS
pe3yJIbTaTOB CEPUU U3MEPEHUIN U OLIEHUBATh MOTPELIHOCTh U3MEPEHMUIA;

IPOBOIUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBHUCHUMOCTEH (PU3MUECKHIX
BEJIMYMH (3aBUCHMOCTh JIaBJICHHUS BO3AyXa OT €ro o0bEMa W HarpeBaHWs WU
OXJIAKICHMSI, UCCIIeI0BAaHUE SIBICHUS TEII000MEHa IPU CMENIMBaHUH XOJIOJHOM U
ropsiueid BoJibl, 3aBUCUMOCTb COIPOTUBIICHUS TPOBOAHUKA OT €T0 JJIMHBI, TUIOIA I
MOTIEPEYHOT0 CEYEHMS U YJIEIbHOIO CONPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CUIIbI
TOKa, TPOTEKAIOIIer0 uepe3 MPOBOAHMK, OT HAmNpsHKEHUS Ha TPOBOJHUKE,
UCCJICIOBAaHHUE TIOCTIEIOBATEIBHOTO U MAPAIUIEIBHOTO COSTUHEHHUI TIPOBOIHUKOB):
COBMECTHO ¢ yuuTeneM (GOpMyJIHpoBaTh 3aJady M THUIOTE3y HCCIeI0BaHus,
CaMOCTOSITENIbHO ~ IUIAHUPOBAaTh  HMCCIIEJOBaHHE, CaMOCTOSATEIbHO CcOOMpaTh
OKCMIEPUMEHTAIBHYI0 YCTAHOBKY C MCIOJIb30BAaHUEM HHCTPYKIUH, MPEACTABISATH
MOJTyYEeHHBIC 3aBUCHUMOCTH (PU3MYECKUX BEITUYMH B BUJAEC TaOnHIl U TPaduKOB,
OLICHWBAThH MOTPEITHOCTH, JETIaTh BBIBOJBI IO PE3yIbTaTaM HCCIEIOBAHNUS;

coONI0aTh MpaBmiia Oe30macHOro Tpynaa mnpu padboTe ¢ 1abopaToOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHITUIIBI JEHCTBUS U3yUYEHHBIX MTPHUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLIECCOB C ONOPOM Ha UX ONUCAaHUs (B TOM YHUCIIE:
CHCTEMa OTOIUICHHUS IOMOB, THTPOMETP, TapoBasi TypOrHa, aMIIepMETp, BOIBTMETP,
CUETYMK  JJEKTPUYECKOM  DHEPrHM,  BJICKTPOOCBETHTEIbHBIE  MPUOOPHI,
HarpeBaTeNIbHbIE ANEKTPONPUOOPHI (IPUMEPDI ), TPETOXPAHUTETU U UX IPUMEHEHHE
B OBITY M TEXHUKE, NPUMEHEHHE IOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,



AJIEKTPOJBUTATENb IMOCTOSIHHOTO TOKAa), WCIONb3ysl 3HAaHUA O CBOMCTBAX
busznyecKkux sIBICHUN, HEOOXOAUMBIE (PU3NUECKIE 3aKOHBI U 3aKOHOMEPHOCTH;
pacno3HaBaTh NPOCTHIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIbHBIE TPHUOOPHI
0 CXEMaM M CXEMaTUYHBIM pPHUCYHKaM (KUAKOCTHBIM TEPMOMETp, TEPMOC,
IICUXPOMETP, TUIPOMETP, JBHUraTeilb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOIL,
peocTar), COCTaBIATH CXEMbl SJEKTPUUYECKUX LIEMEH C IOCIEeI0BATEIbHBIM U
napajuyieIbHbIM COEAMHEHUEM 3JIEMEHTOB, pa3jinyas yYCIOBHbIE OOO3HAYEHUS
JIEMEHTOB JIEKTPUUYECKUX LIETIEH, NCIIOIb30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH
U3YYEHHBIX  TEXHUYECKHX  YCTPOMCTB,  W3MEPUTEIBbHBIX  NPUOOPOB U
TEXHOJIOTMUYECKUX MPOIIECCOB IIPU PEIICHUN YUYEOHO-IPAKTUUECKUX 3aa4;

NPUBOAUTH MPUMEPHI (HAXOAUTh HHPOPMALMIO O IPUMEPAX) MPAKTHUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KM3HHU A1 OOECredeHUs
0e30MmacHOCTH IpU OOpallleHuu ¢ NpubdopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUS 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeIE;

OCYUIECTBJIATH MOUCK MH(pOpManuu Gpuanyeckoro cojepxxanus B MutepHere,
CaMOCTOATENBLHO (POPMYJIHPYSI TOMCKOBBIH 3aIIpOC, HA OCHOBE UMEIOIINXCS 3HAHUI
U CPaBHEHMS JIOMOJHUTEIBHBIX HCTOYHUKOB BBIIEIATh MH(POpPMAIUIO, KOTOpas
SIBJIIETCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHO;

UCIIOJIb30BaTh NPHU BBINOJIHEHUH YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUsA, CIIPABOUYHbIE MAaTE€pHAJbl, PECYPChl CETU
WuTepHer, BianeTh NpUEMaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIK U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHBIE NHUCHBMEHHBbIE M KpaTKHWE YCTHBIE COOOILEHUS,
0000111as nH(OPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3HUYECKOrO CONEpkKaHUSs, B
TOM  4uciae  MyOJIMYHO  MPEACTaBIsATH  Pe3yJbTaTbl  MPOEKTHOM WU
MCCJIEI0BATENBCKON NEATEIbHOCTH, ITPH 3TOM I'PAMOTHO MCIOJIb30BATh H3y4YECHHBIN
MOHSATUWHBIN ammapat Kypca (pu3uKu, COmpOBOKAATh BRICTYIIJICHUE TIPE3CHTAIUEH;

IIPU BBITIOJIHEHUH Y4€OHBIX MPOEKTOB M MCCIIEJOBAHUN (PU3MUYECKHUX MPOLECCOB
pacnpenenarb OOS3aHHOCTH B TpPYIIE B COOTBETCTBUU C IOCTaBICHHBIMU
3a/layaMu, CJEIWTh 32 BBIOJHEHUEM IUIaHa JACUCTBUU U KOPPEKTUPOBATH €rO,
aJIeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIAl B I€ATEIBHOCTD TPYIIIIbI, BEICTPAUBATh
KOMMYHUKATUBHOE  B3aWMOJEHCTBHE, NPOSABISIL TOTOBHOCTh  pa3pellarh
KOH(DJIUKTBHI.

K koniry oOyuenus ¢ 9 knacce npeIMeTHBIC Pe3yJIbTAaThl HA YTIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUYAIOIIUXCSI YMEHHIA:
UCTIONIb30BaTh MOHATHS (CHCTEMa OTCUETa, OTHOCUTEILHOCTh MEXaHUIECKOTO
JBUKCHHSI, HEBECOMOCTh U TIEPETPY3KH, IIEHTP TSDKECTH, MEXaHUYECKHE BOJHBI,
3BYK, WMH(Qpa3ByK U YIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJHBI, PEHTIC€HOBCKOE



U3Ty4YeHHE, MIKaJla JIEKTPOMArHUTHBIX BOJIH, UCTOYHUKU CBETa, OJIM30PYKOCTh U
JAIbHO30PKOCTh, CIIEKTPhI MCIYCKAaHUSl M TMOTJONIeHus, anb(da-, Oeta- U ramma-
U3ITyYEHHUsI, U30TOIbI, SIEpHAas U TEPMOSACPHAs 3HEPreTHKa) U CUMBOIMYECKUI
A3bIK (PU3UKU IIPU PELLICHUH YUEOHBIX U MPAKTUUECKUX 3ajay;

YBEPEHHO  pa3nuyaTh  SBJICHUS  (paBHOMEpPHOE U  HEPaBHOMEPHOE
NPSIMOJIMHEWHOE JBUKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE,
CBOOOJHOE MAaJE€HHUE TE€J, JABW)KCHHE IO OKPYKHOCTH, B3aHMMOJICHCTBHE TeEl,
paBHOBECHE MAaTEpUaIbHOW TOYKH, PEAKTUBHOE JBUKEHHE, HEBECOMOCTD,
KosieOaTeNbHOE  JIBUJKEHUE (FapMOHMYECKHME, 3aTyXalollUe, BbIHYKICHHbIC
Koyie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHME (PacHpOCTPAHEHUE M OTpaKEHUE
3ByKa, uHTEepdepeHus u qudpakiys BOJIH), NPIMOJMHEHMHOE PacpoCTpaHEHUE,
OTpaXEHUE M TMPEJIOMJICHUE CBETa, IOJHOE BHYTPEHHEE OTpPAXKEHUE CBETA,
pasnoxkeHue O€eJoro cBeTa B CHEKTP U CIOXEHHE CHEKTPaJIbHBIX I[BETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYaTOro  CIEKTpa
U3JIy4EeHHs) 10 ONHUCAHUIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh NPOSIBICHUE U3YUYCHHBIX (PU3NYECKUX SIBJIEHUHN B OKPYKaIOLIEM
mMupe (B TOM uucie (pU3MUECKHE SBJICHUS B MpPHUPOJE: MPWIMBBI U OTJIMBBHI,
nBrkeHrne 1uaHeT COJHEYHOW CHCTEMBI, PEAaKTHBHOE JIBM)KEHHME O KHMBBIX
OpraHU3MOB, BOCHPHITHE 3BYKOB >KHUBOTHBIMH, 3€MJICTPSICEHUE, CEMCMHYECKHE
BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JeiCTBUE BUIAMMOIO, YIbTPadUOIIETOBOTO M PEHTTEHOBCKOTO  M3IY4YECHHH,
€CTECTBEHHbII pagUMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJHOaKTUBHOE
U3JIy4eHHE NPUPOJHBIX MHUHEPAIOB JECWCTBHE PAJMOAKTUBHBIX M3IYyYEHUN Ha
OpraHu3M 4YEJIOBEKa), MPU 3TOM MNEPEBOJUTH MPAKTUUYECKYIO 33/ady B YUYEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

OINKCHIBaTh M3Y4YCHHBIC CBOMCTBA TeN W (UINYECKUE SIBICHUS, UCIOIB3YS
¢usznyeckue BeNWYMHBI (CPEAHSAsI W MIHOBEHHAs CKOpPOCTb Tella Ipu
HEPaBHOMEPHOM JIBHJKEHHMH, YCKOpPEHHUE, IMepeMEelIeHUEe MPU PaBHOYCKOPEHHOM
OPSMOJIMHEMHOM  JIBIDKEHHM,  yIjoBass  CKOPOCTb,  LIEHTPOCTPEMHTEIbHOE
YCKOpEHHE, CHJIa TPEHHUS, CUJIa YIPYTOCTH, CHJIA TSHKECTHU, YCKOPEHUE CBOOOIHOTO
NaJIeHUs, BEC TeJla, UEHTP TSHKECTU TBEPJOrO Tela, UMITYJIbC TEJa, UMITYJIbC CHIIBI,
MOMEHT CHJIbl, MEXaHHUeCKasi paboTa U MOIIHOCTh, MOTEHIMAIbHASI SHEPT U Tela,
MOJHSTOrO HaJl MOBEPXHOCTHIO 36MJIM, MOTEHIMATbHAS SHEPTUS CKATOU MPYKUHBI,
KMHETUYECKasi DHEPIUsl, IOJIHAs MEXAHWYECKas HHEpPrusi, MEepUoJ M YacToTa
KoJIe0aHuM, MeproJ MaTEMAaTUYECKOTO U MPYKUHHOTO MasTHUKOB, JJUHA BOJIHBI,
IPOMKOCTh 3BYKa W BBICOTa TOHA, CKOPOCTh CBETa, IOKA3aTENlb MPEIOMIICHUS
Cpelbl), IPU OMUCAHUH MTPABUIIBHO TPAKTOBATh (PUIUUECKHUI CMBICI UCTIOTIb3YEMBIX
BEJIMYMH, X 0003HAYEHUS U €AMHULIBI (PU3NYECKUX BEIMYMH, HAXOAUTh (POPMYIIbI,



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

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUECKUE ABIICHUS U MTPOLIECCHI, UCTIONIb3YS
3aKOH COXpaHCHHMsI OSHEPTUH, 3aKOH BCEMHPHOTO TATOTCHUS, MPHHIIMII
CYIIEPTIO3HIINU CHJI, IPUHITUI OTHOCUTENbHOCTH | anmies, 3akoHbl HproTOHA, 3aK0H
COXpaHEHHUsl UMITYJIbCa, TEOPEMY O KHHETHUECKOW SHepruu, 3akoH ['yka, 3akoH
bepHymin, 3aKOHBI OTpaKEHUSI M MPETOMIICHUSI CBEeTa, (OPMYSy TOHKOW JIMH3HI,
IUTAHETAPHYI0O MOJENh aTOMa, HYKJIOHHYI) MOJElNh aTOMHOTO sjipa, 3aKOHBI
COXpPaHEHHs 3apsIOBOTO W MAaCCOBOTO YHCEI MPH SISPHBIX PEAKIHAX, TP ITOM
pa3anyaTth CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

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

OOBSCHATH (PU3NYECKHUE SIBICHUS, TPOIECCHl M CBOWCTBA TEJN, B TOM YHCIIE B
KOHTEKCTE CHUTyalldid MPaKTUKO-OPHEHTUPOBAHHOTO XapakTepa, U pelaTh
KauyeCTBEHHBIC 3a/adyd, B TOM 4HCIE TpeOyIOMIMe YHUCICHHOTO OIECHUBAHUS
XapaKTEepHbIX 3HAYCHUM (PU3NYECKUX BEJIWYUH, MPU 3TOM BBIOMPATH aJE€KBATHYIO
(Gu3NYECKyI0 MOJEIb, BBISBISATH MPUUMHHO-CIIECICTBEHHBIEC CBSI3U M BBICTPAUBATh
JIOTUYECKYIO0 LEMOYKY pACCYXAEHUM M3 2—3 IIaroB ¢ OMOpPOM Ha M3YYCHHBIE
CBOICTBA (pU3MUECKUX SIBICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO pelaTh pacy€THHIE 3a7jaud M0 MU3y4yaeMbIM TeMaM Kypca (PU3UKH,
BBIOMpAs aIEKBaTHYIO (PU3UYECKYIO MO/IENb, C UCIIOJIH30BAHUEM 3aKOHOB U (hopmy!,
CBSI3BIBAIOIIUX (PU3MYECKUE BEJIMYMHBI, 3alMChIBaTh KpPAaTKOE YCJIOBHE W
pa3BEPHYTOE PEIICHUE 3a/1a4H, BBISBIISATH HEJOCTAIOIINE UITH 30BITOYHBIE TAHHBIE,
O0OOCHOBBIBaTh BBIOOp METOJA pEIICHUS 3a/JadH, WCIOIb30BaTh CIPABOYHBIC
JaHHbIE, IPUMEHITh METO/Ibl aHAIM3a Pa3MEPHOCTEH, UCTIOIB30BaTh rpaduueckue
METO/Ibl PeIIeHus 3a7a4, MPOBOJUTH MaTEMaTHYECKUE MPEOoOPa30BaHUsI U PaCUETHI,
OLICHWBATh PEATMCTUYHOCTh TOJYYECHHOTO 3HAYeHUs (PU3MYECKOW BEITMYUHBI H
OTIPENETSATh Pa3MEPHOCTh (PU3MYECKOW BEIWYHUHBI, MOJYYCHHOW MpPH pPEUIICHUH
3a]a4H;

pacro3HaBaTh IpoOJIEMbl, KOTOPbIE MOKHO PEUIUTh IPU MOMOIIU (PU3UYECKUX
METOJIOB, W TMpeajiaraTb OPUEHTHPOBOYHBIA CHOCOO peUIeHHs, B OMNUCAHUU
UCCIICIOBAaHMsI  PACIO3HABATh  MPOBEpsIeMOE  MPEANoJoXKeHHe  (TUIOTe3y),
OLICHWBATh MPABUIBLHOCTD MOPSIKA TPOBEICHUS UCCIEIOBAHNUS, HHTEPIPETUPOBATh
MOJTyYEHHBIN Pe3yJIbTarT;

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



NOIBEMHONW CHJIBI KpbUIa, 3aBUCHMOCTb IMEpHOJa KOJeOaHWH MPY>KHMHHOTO
MasiTHUKA OT MacChl Tpy3a U )KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT aMIUIUTYIbI
MaJbIX KoJIeOaHMii, MPSIMOJIMHEITHOE pacpOCTpaHEHHE CBETA, pa3lioKeHUe Oeoro
CBETa B CIIEKTpP, U3yUECHUE CBOICTB M300pak€HUs B IUIOCKOM 3€pKajie U CBOMCTB
U300pakeHusl IpeaMeTa B coOuparoule JiMH3e, HaONIOJICEHHWE CIUIOIIHBIX U
JUHEHYaTBIX CIIEKTPOB U3ITyYeHUs): dbopMynupoBath IPOBEPSIEMOE
NpeanosjoxkeHue (rumore3y) O  BO3MOXKHBIX — PE3yJIbTaTax  HaOIIOJEHUM,
CaMOCTOSITENILHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpynoBaHus,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BBIBOJBL;

IPOBOAUTH NPU HEOOXOAMMOCTH CEpPHUIO0 MPSMBIX H3MEPEHHM, onpeaenss
CpeaHee 3HaYCHUE U3MEPSEMON BETMYUHBI M OTIPEIEIISiS IOTPEITHOCTh PE3YIHTATOB
NPSIMBIX U3MEPEHUI, 000CHOBBIBATH BHIOOP CI10c00a U3MepeHUs (M3MEPUTETHLHOTO
npubopa);

IPOBOJNTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYUH (CPEIHSS CKOPOCTh
U YCKOpPEHHE Tella MPU PABHOYCKOPEHHOM JBUYKEHUHU, YCKOPEHHE CBOOOIHOIrO
NaJeHUs, )KECTKOCTh MPYKUHBI, KOIPPHUIIMESHT TPEHUS CKOIBKECHHSI, MEXaHUIECKas
paboTa W MOUIHOCTb, YacToTa M TNEPHOJ KOJeOaHUl MaTEeMaTUYECKOro U
OPYXKUHHOTO MAasTHUKOB, (DOKyCHOE paccTOsiHuE coOuparomed JuH3bl U e
ONTUYECKass CHUJIa, PaJUOAaKTUBHBbIA (DOH) C MCHOJIB30BAHUEM AHAJOTOBBIX H
nM(ppoBBIX MPUOOPOB: OOOCHOBBIBATH BBHIOOP METOAA HU3MEPEHMS, IUIAHUPOBATh
U3MEpPEHHUsI, CaMOCTOSITENIbHO COOMpPAaTh  SKCHEPUMEHTAIBHYIO  YCTaHOBKY,
BBIUMCIIATh 3HAYEHUE BEJIMYMHBI U aHAIM3UPOBATH IOJYYEHHBIE PE3yJbTaThl,
OLIEHUBAs MOTPEIIHOCTh PE3YJIbTaTOB KOCBEHHBIX U3MEPEHUH;

IPOBOANUTH HKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBHCHUMOCTh IIyTH OT BPEMEHU MPH PaBHOYCKOPEHHOM JIBIDKEHUU 0e€3
HAYaJIbHOM CKOPOCTH, 3aBUCHMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHIIBI
HOPMaJbHOTO JaBJICHUS, MEpuojJia KoyieOaHU MaTeMaTH4YeCKOro MasiTHHUKa OT
JUIMHBI HWUTH, OIpeleJieHHe YCKOPEHUsi CBOOOJHOIrO NaJeHHUs, HCCIIEJOBaHHE
W3MCHEHHUSI BEJIMYMHBI U HAMpaBICHUS WHAYKIIMOHHOTO TOKA, 3aBHCHMOCTH YTJia
OTpa)X€HUs CBETA OT YIJIa NaJeHus, yIiia IPeJIOMJICHHS OT yIJia MaJeHUsl CBETOBOTO
Jy4a, UCCJIEIOBAaHNE TPEKOB: U3MEPEHUE SHEPTUU YACTHUII 10 TOPMO3ZHOMY MYyTH
(mo dororpadusim)): COBMECTHO ¢ yuuteneM (HOpMyIupoBaTh 3a7ady W TUIIOTE3Y
UCCJIEIOBaHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIbHO
coOupaTh  IKCIEPUMEHTAIBHYIO  YCTAHOBKY, TMpPEACTaBIATh  IOJYYCHHBIC
3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BMJE TaOMUL M TIpaUKOB, OLEHUBATH
MOTPEIIHOCTH, JAeNaTh BBIBOJBI MO PE3YJIbTaTaM HCCIIEOBAHMS,

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



XapaKTEePU30BaTh MPUHUUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX IPOLIECCOB C ONIOPOM HA UX OMHUCAHUS (B TOM YHCIIE:
CIOUAOMETP, TaTYMKU MOJIOKEHUS, PACCTOSHUSA U YCKOPEHUS, PAKETA, 3X0JIOT, OUKH,
nepuckorn, (oToannapar, MHUKpPOCKOIN, TEJIECKON, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOIN, JO03MMETp, Kamepa BuiibcoHa), MCIONIb3ysh 3HAHUS O CBOMCTBax
busznyeckux  SABIEHUH W HEoOXonuMble  (U3MUYECKHE  3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB IpHU
pelIieHnn Yy4eOHO-NPAaKTUYECKUX 3a]ad, ONTHYECKHE CXEMbI JUIsl MOCTPOCHHUS
1300pakeHHUH B MJIOCKOM 3epKajie U coOMparomien J1H3E;

NPUBOAUTH MPUMEPHI (HAXOAUTh HHPOPMALMIO O IPUMEPAX) MPAKTHUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KM3HHU A1 OOECredeHUs
0e30MmacHOCTH IpU OOpallleHuu ¢ NpubdopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUS 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeIE;

OCYUIECTBJIATH MOUCK MH(pOpManuu Gpuanyeckoro cojepxxanus B MutepHere,
CaMOCTOATENBHO (HOPMYIUPYSI OMCKOBBIM 3aMpOC, HAXOJUTh MYTH ONpPEACIICHHUS
JIOCTOBEPHOCTH TOJIyYEHHON HMH(OpMalMM Ha OCHOBE MMEIOIIMXCS 3HaHUM u
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh NPHU BBINMOJHEHUU YYEOHBIX 3alaHUil HAy4YHO-TIONMYJSPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUsA, CIIPABOUYHbIE MAaTE€pHAJbl, PECYPChl CETU
WuTepHer, BianeTh NpUEMaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIK U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHHMKOB (PU3UYECKOrO COJAEpKaHUS, IMyOJIMYHO
MPEACTABIATh PE3YyJIbTaThl MPOEKTHON MM UCCIEI0BATEIBCKON AEATENBHOCTU MIPU
OTOM TPAMOTHO HCIIOJIb30BaTh H3YyYECHHBIM MOHATUMHBIM aIlapar H3y4aemMoro
pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUIGHHE IMIpe3EHTale ¢ y4eToM
0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
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 IPUPOJIE 2
1.2 DOU3NYECKUE BEITUYNHBI 4
1.3 EctecTBeHHO-Hay4YHBIN METO]] TO3HAHUS 2
Wroro mo pazneny 8
Pa3znen 2. [lepBoHayaibHble CBEeeHUSA 0 CTPOEHUHU BellleCTBA
2.1 CrpoeHue BemiecTBa 2 1
JIBU>KeHMEe U B3aUMOJEHCTBHE YaCTHUII
2.2 4 2
BelecTBa
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 1
Uroro no pazaeny 7
Paznen 3. /IBu:keHne U B3auMo/ieiicTBue Te
3.1 Mexanuyeckoe IBHKXEHUE 10
3.2 Wueprus, Macca, TUIOTHOCTD 9
3.3 Cuna. Buns! cun 15
Hroro mo pasneny 34

Pasnen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B




41 Masnenue. Ilepenaya naBieHust TBEPABIMU 5 5
' TEJIaMU, XUJKOCTSIMH U Ta3aMu
4.2 JlaBrieHHE KUIKOCTH
4.3 ATtMochepHoe 1aBiIeHHE 1
44 )leﬁCTBlfe KUJIKOCTH U Tra3a Ha 12 3
MOTPYXEHHOE B HUX TEJO
Hroro no pazaeny 28
Pa3nea 5. PaGora n MoHOCTBH. JHEpPrus
51 PabGora 1 MomHOCTH 6
5.2 [TpocThie MeXaHU3MBI 8
5.3 MexaHuueckasi SHeprus 5
Wroro mo paszneny 19
Pasnen 6. IloBTopuTe1bHO-0000 A0 MOAY 1B
6.1 ‘ [ToBTOpHUTENEHO-0000IIAOIIINIT MOTYJIb 6
Hroro no paszneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KUIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. TensioBuIe ABJIeHUSA
11 CrtpoeHre u CBOHCTBA BEIIECTBA 6
1.2 TennoBbie porecchl 33 1 6.5
Wroro mo paszneny 39
Pa3znen 2. DiiekTpuyeckrue 1 MAarHUTHBIE SIBJIEHUS
91 DNEKTpUYECKHE 3apsibl. 3apsHKCHHBIC Tea 9 1
' Y UX B3aUMOJICHCTBHUS
2.2 [TocTOsIHHBIN 27EKTpUUECKUN TOK 31 1 10
2.3 MarHuTHbIE SIBICHUS 11 4
24 DNeKTpOMarHuTHas MHIAYKIHS 7 1 1
Hroro no paszneny 58
Pa3nea 3. IloBTopuTe/1bHO-00001IaI0IIM i MOYJIb
3.1 [ToBTOpUTENHEHO-0000IIAIOIINI MOTYTH 5
Hroro no pazneny )
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 22.5




9 KUIIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoubusie IlpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. Mexannueckue siBJCHHUS
MexaHnYecKoe IBIKEHUE B CITIOCOOBI €ro
1.1 30 1 4
OTIMICAHHUS
1.2 Bsaumopelicteue Ten 18
1.3 3aKOHBI COXPAHEHUS 15 1 2
Wroro mo paszneny 63
Paznen 2. Mexanuveckne KoJie0aHusl U BOJHBI
2.1 Mexannueckue KoneOaHus 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
SJICKTPOMArduTHBIC BOJIHBL

Hroro no pasneny

6

Paznen 4. CBeToBbIe ABJICHUA

4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA
4.2 JIuH3b! U onTUYECKUE TPUOOPHI
4.3 Paznosxxenue 6emoro cBeTa B CEKTP




Hroro no pazneny

Paznen 5. KBanroBble siBJIeHUSA

16

5.1 Hcnyckanue u norjioneHne cBeTa aroMoM 1
5.2 CtpoeHune aTOMHOTO spa
5.3 SnepHble peakuuu
Hroro no pazaeny 16
Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOYJIb
6.1 Mexanunueckue siBIeHUS (IOBTOPUTEIBHO- 6 3
' 00001IarOIIUI MOTYJIb)
6.2 TemoBsie siBIEHUS (TIOBTOPUTEIBHO- 3
' 00001IaI0ITNIT MOTYITb)
6.3 DNEKTPOMAarHUTHBIC SIBJICHUS 3 1
' (TTOBTOPHUTEIHHO-0000IIAIOIINI MOIYIIb)
6.4 CaetoBblIe sBIIeHUS (TOBTOPUTEIHHO- 1 1
' 0000IIArOIUI MOTYIIb)
6.5 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 4
Hroro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 26.5







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KosunyecTBo 4acoB JIeKTPOHHBbIE
Ne T Hara uudposbie
eMa ypoka Konrtpoabnbie IIpakTnueckue
n/n Bcero u3yyeHusi oOpas3oBaTejibHbIE
padoTshI padoThI
pecypcsl
1 dusuka — HayKa o Inpupoze. AsneHus 1
HIPUPOJIbI
2 OuznyecKue sIBICHUS 1
®u3nyecKue BeINYMHbL. Pa3MepHOCTb.
3 ®usznyeckue npudopsl. [lorpemnoctu 1
IIPU NIPSMBIX U3MEPEHUSX
VYpok-uccnenoranue "M3mepenue
4 JIMHEWHBIX pa3MepPOB T U IPOMEKYTKOB 1 1
BpeMeHH"
5 JlaGopatopHnas pabora "M3mepenue 1 1
00BbEMa )KUIKOCTH M TBEPIOTO Tena"
5 JlabopaTtopHas pabota "Onpenenenue 1 1
pa3MepoB Majbix Tei. Metoy psiioB”
Metoapl HaydHOro no3Hanusa. Onucanue
7 (bu3NYECKUX SIBICHUN C TOMOILIBIO 1
MoJeIen
Ypok-uccnenosanue "lIposepka
8 TUIOTE3bI: JAJBHOCTD NOJIETA IIapHKa, 1 1

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




Crpoenue BemiecTBa. ONBITHI,
JOKa3bIBAIONINE JUCKPETHOE CTPOCHHE
BEIIECTBA

10

Jlaboparopnas padota "OrneHka
JaMeTpa aToMa METOAO0M PsiioB (C
UCTOJIb30BaHuEM (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 "HabmroaeHue u
00BsicCHEHNE OPOYHOBCKOTO IBUKECHUS U
npysun’

14

BzanmoeiicTBrIe YacTHIT BEIECTBA:
HpI/ITfDKeHI/Ie 1 OTTAJIKUBAHUC

15

16

ArperatHble COCTOSIHHSI BEIIECTBA.
Oco0EeHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI

Mexanunueckoe asuxenue. [1yTs,
TPaeKTOpHsl, IEPEMEILICHHE

17

PaBHOMEpHOE 1 HEpAaBHOMEPHOE
neukeHne. CKopocTh

18

HaxoxeHne ckopocTH, IIyTH U BpEMEHHU
IIPY PABHOMEPHOM IPSIMOJIMHEMHOM
JBHKEHUH




Jlaboparopuas pabota "Onpenencaue

19 CKOPOCTH PaBHOMEPHOTO JIBHKEHUs"

20 I'paduku npssMOIHMHEHHOTO
PaBHOMEPHOTO JIBHKEHUS

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

22 CpeIHell CKOPOCTU CKObKEHHUs 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
Pemenue rpaduueckux 3amaad no teme

25 "Mexanuka. PaBHoMepHOE
psIMOJIUHEIHOE ABMKeHue"

26 SIBnenue nHepuUU. 3aKOH UHEPLUU
B3aumoeiicTBre T Kak MpUYuHA

97 W3MEHEHUs CKOpocTH. Macca Tena Kak
Mepa HHEPTHOCTH TeJla TpU
MOCTYIATEIbHOM JIBHYKEHUHT

28 VYpok-uccnenosanue "CpaBHEHHE Mace
110 B3aNMMOAEHCTBHIO Ten"

29 IImoTHOCTE BemecTBa

30 JlabopaTtopHas pabota "OnpeneneHue

MJIOTHOCTH TBEPIOTO Tena"




31

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

32

33

34

35

Cwmecu u ciiasbl. [loBepxHoCcTHasA u
JIMHEHHAs IIOTHOCTh

[ToaroroBka K KOHTPOJIBHOM paboTE MO
Teme "dusrka — HayKa 0 IpUpoe.
[lepBoHayanbHbIe cBeleHUs 00 AaTOMHO-
MOJICKYJIIPHOM CTPOEHUHU BEIIECTBA.
Mexanuka"

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

Cuna. SIBnenue tarorenus. Cuia
TSHKECTH

36

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

37
38

Cuna ynpyroctu. 3akoH ['yka

Bec Tena. U3mepenue cuit. [flunamometp

39

40

41

VYpok-uccnenosanue "Habmonenue
W3MEHEHHUS CKOPOCTH TPU
B3auMoaecTeun tei"

Pertennie 3agau mo treme "Cuia
ynpyroctu. Bec rena"

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




42

Cuna tpenus

43

44

Cnoxenue cui. PaBHonelcTByo1IAs
cHIa

Pemrenue 3agad mo treMe "CrokeHUE CUIIL.
PaBHopelicTByromas cuia"

45

Pemrenue 3agad mo reMe
"B3zanmopencreue 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,
JIEMOHCTPHPYIOIIIE 3aBUCUMOCTD CHIIBI
TPEHUS CKOJIBKEHUS OT CHUJIBI IaBJICHUS U
XapakTepa CONPUKACAIOIIHXCS
noBepxHocTen"”

48

49

Pemrenne 3ama4d mo reme
"B3zanmopencreue tei. CHUiisl B
MmexaHuke"

KonTponbHas pabota mo teme
"B3zanmonenicTBue Tea"

50

JlaBneHue TBEPABIX Tel

51

52

Ypok-skcnepumenT "Crnocoosl
ONpeeNIeHUs JaBJICHUS TBEpI0TO Tesa"

Vpoxk-uccienoanue "3aBUCUMOCTD
p
JaBJIEHUS ra3a OT TeMneparypsl”




JlaBneHue XUAKOCTEH U ra30B. 3aKOH

53 [Tackans

o4 [IHeBMaTH4eCKHE yCTPONCTBA

55 3aBUCUMOCTD JaBJICHUS KHUIKOCTU OT
[JTYOWHBI

56 I'unpocraTuueckuil napamoke

57 VYpoxk-nipoekt "M3ydyenue
COOOIIAOIIUXCS COCYOB"

58 VYpoxk-koupepenuus "I mapaBiamueckue
MEXaHU3Mbl"

59 Hcnonb30BaHne BBICOKUX /1aBJICHUN B
COBPEMEHHBIX TEXHOJIOTUAX

60 Pemenue 3agau o teme "JlaBnenue
JKuakoctu"

61 ATMmocdepa 3eMu ¥ IPUUUHBI €€
CYLIECTBOBAaHMS

62 VYpok-uccnenosanue "l[IposiBienue
neicTBus aTMocepHoro aAasieHus"

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

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

65 Bbapomerp-anepoun. AtmochepHoe
JTaBJICHHUE Ha Pa3JINYHBIX BHICOTAX

66 Brrtankusatoniast cuna. 3akoH Apxumena

67 Pemenne 3ama4d mo teme "3akoH

Apxumena"




68

Ypoxk-uccienoBanue
"DKcIIepuMEHTaIbHOE OOHAPYKEHNE
NEHCTBUS KUIKOCTH U ra3a Ha
MOrPY>KEHHOE B HUX TEJI0"

69

Jlaboparopuas pabota "Onpenencaue
BBITAJIKUBAIOLLEH CHIIBI, JEHCTBYIOLIEN
Ha TeJIO, OTPYKEHHOE 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 rniaaBaHus ten"

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

VYpok-tipoekt "KoHCcTpynpoBanue
apeoMeTpa WIH JIOAKU U ONpeeTIeHIe
Ipy30n0bEMHOCTH"

76

[ToaroroBka Kk KOHTPOILHOU paboTe 1Mo
teme "JlaBieHue TBEPbIX TEN,
JKUJIKOCTE U ra3oB"

77

78

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

Mexanunueckasi pabora




79

MontHocTh

Pemenue 3amau Ha onpeneneHue padboThl

80
Y MOIITHOCTHU

81 PaboTa crIbl TSKECTH M CHITBI TPSHUSI

82 Pemenue 3anau mo teme "Pabota cuiibl
TSYKECTH U CUJIbI TpeHus"
Ypoxk-uccienoBanue "Pacuét MOIIHOCTH,

83 pa3BUBaEMOM IIPH MOIBEME TI0
nectHuie"

84 [IpocThie MeXaHU3MBI

85 MowmenT cuibl. [IpaBuio MOMEHTOB
Jlaboparopnas pabota "HN3yuenue

86 MpaBWJIa pblyara ajsi HOJIBUKHOTO U
HENOJABUXHOTO OJIOKOB"

87 "3010TOE MIPAaBMIIO" MEXaHUKU
Ypoxk-nipoekt "lIpoexTupoBanue

88 IIOJINCITACTOB C 3aJaHHBIMU
napamerpamu”
VYpoxk-koHpepenuus "[Ipoctsie
MEXaHHU3MBI B OBITY, TEXHHUKE, )KUBBIX

89 ObITY, ,
opranuzmax"

90 Koaddutment nonesnoro neiictpust
MPOCTBIX MEXaHU3MOB
JlabopaTtopHas pabota "OnpeneneHue

91 KIIJI mogBM>XKHOTO M HETIOIBUYKHOTO
0J10k0B"

92 Mexanunueckas sHeprusi. Kunernueckas

1 IOTCHIHAJIbHAA SHEPTUA




3aKOH COXpaHEHHUs MEXaHUYECKON

93 1
SHEPTHH
YPOK-3KCIIEPUMEHT
"DKCIepUMEHTaIbHOE OIPEIEICHHE

94 H3MCHECHHUS KI/IHUeTHqGCKOI‘/'I Hu 1 1
MOTEHIIMATIBLHON SHEPTUU NPU
CKaTBIBAaHMM TeJIa [0 HAKJIOHHOMH
mIockocTH"

95 [ToaroroBka Kk KOHTPOJIBHOU paboTE 1O 1
teMe "PaboTa n MomHOCTh. DHeprus"

96 KontponbHas padota no teme "Pabora u 1
MOITHOCTb. DHeprus"

97 PaboTa ¢ TekcTaMH 110 TEME 1
"MexaHnueckoe aBrxenue"

98 Pa6ora ¢ Tekcramu o reme "CtpoeHue 1
BemecTsa"

99 Pabora ¢ Texctamu o Teme "CHITBI B 1
npupone”

100 Pa6ora ¢ Texcramu o Teme "JlaBnenne 1
TBEPJBIX TEJ, )KUJIKOCTEN U ra3oB"”

101 Pabora ¢ Tekcramu o Teme "DHeprus" 1

102 Pa6ora c Tekctamu o reme "lIpocteie 1
MEXaHU3MBbI"

OBHIEE KOJIMYECTBO YACOB I10 102 93

I[MTPOT'PAMME




8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u(ppoBbIe
n/n Tema ypoka Bcero Kourpoanusie  IpaxTuseckue il?»y‘lel-ll/lﬂ :)Iﬁ[()l;I;OBaTeJILHbIe
padoTbI padoThbI pecypebi
OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHHIE 1
MOATBEPKICHUS
2 Macca u pa3mep aToOMOB U MOJIEKYIT 1
3 Mojenu TBEpAOro, JKUAKOTO U 1
ra3000pa3HOro COCTOSHUH BEIIECTBA
Ypok-konpepennus "Kpucrannnueckue u
4 amopdueie tena. ['paden. [lomyuenue 1
HCKYCCTBEHHBIX aJIMa30B"
5 CMauuBaHue ¥ KanWIISIPHOCTD. 1
IToBEepXHOCTHOE HATSKEHUE
TennoBoe pacmIMpeHne U cxaTue
Tennosoe nemxkenue. Temmeparypa
8 TemriepaTypHbIe IIKAJIBI
9 BHyTpeHHsst 3Heprus u crnocoosl eé 1
WU3MEHEHHUS
10 Buasl Tenonepenaun 1
VYpoxk-koHdpepenuus "HMcnonabzoBanue
11 TEIJIOBBIX CBOMCTB BEIIECTB U MATEPUAIIOB 1
B LIEJISIX DHEeprocoepexeHus "
12 KonunuectBo Tennotsl. Y aenpHas 1
TEII0EMKOCTh




13

VYpok-uccienosanue "[IpoBepka runoresbl
JMHEWHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA
XKHUJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
Temneparypsl"

14

YpaBHEHHE TEIJIOBOTO OaaHca.
Temoo0OMeH ¥ TEIJIOBOE paBHOBECHE.
3akoH Herorona—Puxmana

15

16

17

JlabopaTtopnast pabora "HccinenoBanue
SIBJICHHUS TETIOOOMEHA TPU CMEIINBAHUT
XOJIOJIHOM U ropsiuei Boas!"

Pemenue 3anay no teme "TemnooomeH u
TEIIOBOE paBHOBecHE"

JlaboparopHas pabota "Onpenenenue
KOJIMYECTBA TEIUIOTHI, OJTYYEHHOTO BOJIOM
pH TEII000MEeHe C HarpeThbIM
METAJUIMYECKUM [TUIHHAPOM"

18

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

19

20

21

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

JlaGopatopHas pabota "OnpezneneHue
yJIeIbHOM TEIUIOTHI IJIaBJIeHus Jpaa"

Ypok-uccnenosanue "CpaBHeHue
IIPOLIECCOB IJIaBIEHUS KPUCTAININYECKUX
TEJ U pa3MArYeHus IpU HarpeBaHNUU
amopdHbIX Ten"




[TapooOpazoBanue u KOHIEHCALIHSL.

22 Ucnapenue
Kunenue. Y nenbHas Temiora

93 napooOpa3zoBaHus. 3aBUCUMOCTb
TEMIIEPATYPHI KUTICHUSI OT aTMOC(HEepHOTO
JIaBJICHUS

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

25 3aBUCHUMOCTH TeMIIepaTypbl KUIIEHUS OT 1
naBpieHus"

26 HacplieHHbIil 1 HEHACBIEHHBIA ap.
BrnaxnocTs Bo3ayxa
BitaxxHOCTB BO311yXa 1 €€ U3MEPEHHUE.

27 JlaboparopHas padota "OnpeneneHue 0.5
OTHOCHUTEJILHON BIAXKHOCTU BO3ayXa"

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

29 CBSI3aHHBIX C SBJICHUSIMU UCTIAPCHUS U
KOHJICHCAIIUH

30 OHeprus TomMBa. Y ieibHasi TerjaoTa
CTOpaHHUS

31 [TpuHUIMTIBI PaOOTHI TETIOBBIX ABUraTeNeH

32 [TapoBas TypOuHa. JIBUrarenb
BHYTPEHHETO CTOPaHUS

33 KII/] TertoBoro aBuratess

34 Pemenne 3agau o teme "KIIJ] TemoBoro

nsurareis"”




Ypok-koHpepenus "TermioBsie qBUTATETN

35 Y 3aluTa OKpy-Xaroiieu cpeabl”

36 TemnoBble MOTEPH B TEIIIOCETIX
3aKOH COXpaHEeHHMsI U IPEBPAIICHUS

37 SHEPrUuU B MEXaHUYECKUX U TETIOBBIX
mporeccax
[ToaroroBka K KOHTPOJILHOU paboTe MO

38 teme "TeroBele aBienus. Mi3mMenenue
arperaTHbIX COCTOSIHM BemecTna'
KontponsHast padora o Teme "TerioBsie

39 siBNIeHnA. MI3MeHeHne arperaTHbix
COCTOSIHH BeniecTa'

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

41 CIoco00B pa3IUYHBIX BEIIECTB
Ha’JIeKTPU30BbIBATHCA"

42 B3anmoneiicTBre 3apsoKeHHBIX Tell. 3aKOH
Kynona
DnekTpuueckoe nose. Hanpsx€HHOCTh

43 anekTprdeckoro nois. [TpuHimn
CYMEPIIO3UIUH IJICKTPUUECKHUX MO

m Hocurenu snekTpuueckux 3apsiioB.
DneMeHTapHbIi 3apsa. CTpoeHue atoma

45 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

46 [IpoBOgHMKY, TUITEKTPUKH U
MOJTYTIPOBOTHUKU

47 Ypok-koHpepeHIus "DneKTpu3anus B

OBCEIHEBHOM KU3HUA"




Perenue 3agad mo reme "3aKkoH

48 COXpaHEHHUS IEKTPUUYECKOro 3apsa’ 1

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

50 JEHCTBUSI SJIEKTPUUYECKOTO OIS Ha 1
MPOBOJHUKYU U JUAIEKTPUKHU"

51 DJIEKTPUUYECKUI TOK B METaJLJIaX 1

52 DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax 1

53 DJIeKTprUYecKas 1enb 1

o4 Cuna Toka. AMnepmerp 1

55 DIIEKTpUUYECKOE HarpsikeHue. BonbTmeTp 1
JlaGopaTtopHas padota "COopka u

56 UCTIBITAHUE JICKTPUYCCKOH IIeTTH 1
MOCTOSTHHOTO TOKa"

57 3aBUCHMOCTh CHIIBI TOKA OT HaIPsHKCHUS. 1
3akon Oma aJ1g y4acTka 1enu
JlaboparopHnas pabota "HccrnenoBanue

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

59 DNEKTPUUECKOE COMPOTUBIICHHE. 1
VY 1enpHO€e CONPOTUBIICHUE

60 JlabopaTtopHast pabota "Onpeznenenne 1
YAEIBHOIO COIPOTHUBIICHHS IPOBOJHUKA"
Pemenune 3amau o reme "DiekTpruecKoe

61 COIPOTHUBIIEHUE. Y IENbHOE 1

conpoTtuBieHue"




62

Pemenne 3agau o reme "3akon Oma"

63

64

65

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

JlaGopaTtopHnas pabora "IIpoBepka npaBuia
CJIOKEHHMSI HAIIPSHKEHUN TpU
MOCJIEI0BATEILHOM COEIMHEHUU JIBYX
pe3uctopon”

Pemenue 3amay nmo Teme
"ITocnenoBarenbHOE U MapalieIbHOE
COCIMHEHUS TTIPOBOHUKOB"

66

JlabopaTtopHast pabota "I[IpoBepka npaBuia
JUTSL CUJTBI TOKA TIPH MapajijieIbHOM
COCJIMHEHUH PE3UCTOPOB"

67

68

69

Pemienue 3agau Ha mpuMEHEHHE 3aKOHA
OmMa Ju1st pa3JIMuHOTO COSAMHEHUS
MIPOBOIHHKOB

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

Pemenne 3agau mmo teme "OJ1C,
BHYTpPEHHEE COMPOTUBIICHHE UCTOUHUKA
ToKa. 3akoH OMa 11 MoJIHOH 1ernu”

70

JlaGopaTtopHast pabota "Onpenenenne
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. MomHocTh
ANIEKTPUUECKOTO TOKA

JlaGopaTtopHas pabota "Onpezaenenue
PabOTHI M MOIITHOCTH JIEKTPUUECKOTO
TOKa"

3axon [Ixoyns-Jlenua. [lorpeburenu

QJICKTPHUYCCKOI'O TOKaA. KOpOTKOC
3aMbIKaHHC

77

Ypok-koHpepenmus "OO0bsICHEHUE U
HPUHIIAT ISHCTBHS JOMAITHUX
3JIEKTPOHATPEBATEILHBIX TIPHOOPOB"

78

[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO
TeMe "DIeKTpUUECKHEe 3apsIbl.
3apspKeHHBIE TeJla U MX B3aUMO/ICHCTBHSI.
ITocTosiHHBIN NEKTpUYECKUH TOK"

79

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

80

81

ITocTossHHBIE MArHUTEL. MardHuTHOE I10JIE
3eMIM U ero 3Ha4YeHue I )KU3HH Ha
3emite

Ypok-uccnenosanue "M3ydenne
MarHUTHOTO TOJIS IOCTOSIHHBIX MarHUTOB
pY UX 00bETUHEHUH U Pa3/IeiICHUN.




Busyanu3zanust mosst HOCTOSHHBIX
MarsuTon"

82

83

84

OmneiT OpcTena. MaruutHoe nose
AJIEKTPUYECKOTO TOKA

OnbiT AMniepa. MarHuTHOE MOJI€ KaTyIIKU
¢ TokoM. [IpuMeHeHue >1eKTpOMarHuToB B
TEXHHUKE

Cwiia AMniepa u onpeeneHue e
HaIpaBlICHUS

85

86

87

88

Pemenue 3amau no reme "Cuiia Ammnepa u
omnpezeneHue e€ HarpasieHus"
DJEeKTpOIBUTATENb NOCTOSHHOTO TOKA.
Hcnonb3oBaHue 31eKTpoaBuraresneii B
TEXHUYECKUX YCTPOUCTBAX U HA
TpaHCIIOPTE

JlaGopatopHas pabota "H3yuenue
JIeMCTBUSL MATHUTHOTO TOJISt Ha TPOBOJTHUK
¢ TokoM"

VYpok-koHpepennus "[IpakTuueckoe
IpUMEHEHHE dIeKTpoABUTraTenen”

89

90

91

JlaboparopHas padota "KoHcTpynpoBaHue
Y U3y4eHue padoThl AJEKTpoABUTATENS"
JlaboparopHas pabota "U3mepenne KI1J]
DIIEKTPOJIBUTATEILHON YCTAaHOBKH"
OmnerTel @apazes. 3akoH
AIIEKTPOMArHUTHOU MHAYKIHH. [IpaBuio
Jlenna




92

Ypoxk-uccnenosanue "Hccnegopanue
M3MEHEHUH 3HAaYeHUsI U HAIIPaBIICHUS
WHIYKIIMOHHOTO TOKA"

93

Pemenue 3anay no teme "3akoH
AJIEKTPOMArHUTHON UHAYKIMU. [IpaBuio
Jlenma"

94

95

96

Onekrporerepatop. Criocodbl MOTyYeHUsS
AIIEKTPOIHEPTUU

Ypok-koHpepeHIus "DIeKTpoCcTaHIIUU Ha
BO300HOBJISIEMBIX HCTOYHHUKA SHEPTHUU.
[TpoGaemsbl 3kosoruu. TormmMBHEIE
3JIEMEHTHI U AJIEKTpOoMOoOuIn"

[ToaroroBka Kk KOHTPOJILHOMU paboTe Mo
TeMe "DIeKTPOMarHuTHBIC SBJICHUS"

97

98

99

KonTtponbHast pabora "DneKTpoMarHUTHEIE
SIBJICHUS"

Pabora ¢ Tekcramu no Teme "TenoBsie
ABJICHUS"

Pabora ¢ Texctamu o Teme
"DnexTpudeckue 3apsaabl. 3apsHKEHHbBIE
TeJa U UX B3auMojiencTeue"

100

Pabora ¢ Tekcramu o teMme "llocToSHHBIN
3IIEKTPUYECKUM TOK"

101

102

PaGora ¢ Tekcrtamu o teme "MarauTHele
sBiieHUd"

Pabora ¢ Texcramu 1o TeMe
"DeKTpOMarHuTHas UHIyKIus"




OBIIEE KOJIMYECTBO YACOB I1O

102 3 22.5
I[TPOTPAMME



9 KUIIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne aTa ugposbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxTuteckue f{lsyqeﬂnﬂ :)lﬁ[()l;I;OBaTenbﬂble
padoTshI padoThI pecypeni
MexaHnuyeckoe IBUKEHUE.
1 MartepuanbHas Touka. CriocoObl 1
OIMCAaHUS MEXaHUYECKOTO JIBUKEHUS
5 Cucrema orcuyera. OTHOCUTENBHOCTD 1
MEXaHUYECKOTO JBUKEHUS
3 BexTopHbI€ BEMUNHBI, OIIEPALIUU C 1
BEKTOpaMH, IPOEKIIMHU BEKTOPOB
4 Pannyc-BekTop mMaTepuasbHON TOUKH, 1
IepeMEIIEHUE Ha IIII0CKOCTH
5 PaBHOMEpHOE IPAIMOJIMHEWHOE 1
JBUKCHHE
6 Pemenue 3amau mo reme "PaBHOMEpHOE 1
MPSIMOJTMHEIHOE JIBIKEHME"
HepaBHoMepHOE NpsAMOIUHENHOE
7 nBuxkeHue. CpeaHsist 1 MTHOBEHHAs 1
CKOpPOCTb T€JIa P HEPAaBHOMEPHOM
JBUKEHUH
JlaGopatopHnas pabota "Onpeznenenue
8 CpeaHel CKOPOCTH CKOJIbKEHHsI Opycka 1 1

WJIM BU>KEHUS [IapUKa 110 HAKJIOHHOU
mIockoctu"




PaBHOYCKOpEHHOE NPAMOIMHENHOE
JIBH)KEHUE. Y CKOpEHUE

10

11

12

CxopocTh PaBHOYCKOPEHHOTO
npsIMOJIMHEHHOTO NIBMKeHus. [ paduk
CKOpOCTH

Pemenue 3agau no reme "CKopocTh

PaBHOYCKOPEHHOTO MPSIMOJIUHEHHOTO
IBIOKeHnA"

[lepemernienue npu paBHOYCKOPEHHOM
MPSIMOJTUHEITHOM JBUKEHUH

13

Jlaboparopuas pabota "Onpenencaue
YCKOPEHUS TeJia IPH PaBHOYCKOPEHHOM
NBIKECHUH 110 HAKJIOHHOU II0CKOoCTH"

14

15

16

17

Pemenue 3anau no treme "lIlepemernienue
IIPH PAaBHOYCKOPEHHOM TPSMOJIMHEHHOM
nBIOKeHun"

JlaGopatopHnas pabora "HccnenoBanue
3aBHCUMOCTH IyTH OT BPEMEHU NPU
PaBHOYCKOPEHHOM JBIKEHUH 0e3
HavaJpHOU ckopocTn"

I'paduueckas MHTEpIIpEeTALUS
YCKOpEHUS, CKOPOCTH, IIPOHAEHHOTO
IIyTH U IEPEMELICHUS IS
MPSIMOJIMHEHHOTO ABUKEHUS

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




YckopeHne cBOOOAHOTO TaACHHMSI.

18 Onbrtel [Nanunes

19 Pemenue 3anau no reme "Yckopenue
cBOOOHOTO TaIeHUs"

20 JIBu>keHue Tena, OpoIIeHHOrO MO YTIIOM
K TOPU3OHTY
Pemenue 3amad mo teme "J[BrkeHue

21 Tena, OPOIIEHHOTO MO/ YIJIOM K
rOpU30HTY"
Jlaboparopnas padota "Vccienopanue

22 JBUKCHHUSI TeJla, OPOIICHHOTO TI0JT YTIIIOM
K TOpU3OHTY"
Pemenue 3anay mo teme "JBrkeHue mos

23 JEHCTBUEM YCKOPEHUSI CBOOOIHOTO
nageHusa”

24 JIBM>KEHHE IO OKPYKHOCTH

o5 JInHeliHas 1 yrimoBas CKOPOCTh, IEPHOL
Y 9acToTa

26 CKopocTh U YyCKOpPEHHE TPH IBUKEHUN
10 OKPY>KHOCTH

97 Pemenue 3anay nmo Teme "JIBrkeHue mo
OKpYykHOCTH"
VYpok-koupepenius "PacrnoznaBaHue u

28 NpUOIMKEHHOE OTMCAHKE PA3TUIHBIX
BHUI0B MEXaHWYECKOTO JIBIDKCHUS"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

29 TeMe "MexaHN4eCKOe IBIKEHNE U

CITOCO0BI ero onucauus"




KonTponbHas padota no teme

30 "MexaHnyecKoe IBUKEHUE U CIIOCOOBI
ero onucanus"

31 IIepBb1it 3ak0oH HproToHa. Bexktop cuiibl

32 Bropoii 3akon HeroToHa.
PaBHOelicTBYIOIIAs cHJia

33 Tperuii 3akon Herotona. Cynepnosunus
CHUII

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenue 3amau nmo teme "Cuna
ynpyroctu"
Jlaboparopnas padota "Vccienopanue

36 3aBUCHUMOCTH CHJIBI YIIPYTOCTH,
BO3HHUKAIOIIEH B IIPYKUHE, OT CTENIEHU
nedopMaluu NpyKUHbI"

37 Cuna tpenus. KoagdummeHT tpenns

38 JlaGopatopHnas pabora "Onpeznenenue
KO3 pUIHEHTa TPEHUS CKOIBKEHUS"
Jlaboparopnast pabora "HccnenoBanue

39 3aBHCUMOCTH CHJIBI TPEHHS CKOJIBKECHUS
OT CHUJIbI HOPMAJIbHOTO J1ABJICHUS "

40 JIBrKeHUE Ten 10 OKPYKHOCTH 10T
JeCTBHEM HECKOJIbKUX CHJI

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

42 JeTaTeNbHBIC anmnaparkl, Cy1a Ha

NMOABOAHBIX KPBUIbAX, AHTUKPBUIO Ha




CKOPOCTHBIX aBTOMOOUIISIX. [IBMKEeHUE
1oe3ja Ha MarHUTHOM mojymike"

Cuna TSHKeCTH U 3aKOH BCEMHPHOTI'O

43
TATOTCHHS

44 JIBH>KEHHE TeJl BOKPYT IT'PaBUTALIMOHHOTO
ueHrpa. [lepasg kocMuueckas CKOPOCTb

45 HesecomocTs 1 neperpysku

46 PaBHOBecue MaTepuanbHOM TOUKH.
AOCOTIOTHO TBEPAOE TEIIO

47 MowmenT cuibl. [TpaBuiao MOMEHTOB

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

49 Nmnynbece cuiibl. YIIpyroe u HEynpyroe
B3aUMOJICICTBUE

50 3aKOHBI U3MEHEHUS U COXPaHEHUS
UMIIYJbCa

51 PeaxkTnBHOE ABMKEHIE
Pemenue 3ana4 no teme "3akoH

52 COXpaHEeHMs UMIyNbca. PeakTuBHOE
nBHKeHHe"

53 Mexanunueckasi paboTa U MOIIHOCTb

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

55 paloThI CUJIBI TPEHUS IIPU PABHOMEPHOM

JBHKEHUH Tejla 110 TOPU30HTAIIBHON
nosepxHoctu"




56

CBs3b sHepruu U paboThl

57

58

JlabopaTopHas pabora "OnpeneneHue
paboThI CHITBI YIIPYTOCTH TIPH MOABEME

rpys3a ¢ UCIIOJIb30BAHUCM HCIIOABHIKHOT'O

U IIOJBYKHOIO OJI0KOB"

HOTGHHI/IaJ'IBHaH OHEpTUia

59

Kunernueckas sneprus. Teopema o
KHMHETUYECKOU SHEPTUU

60

61

62

3aKOH U3MEHEHUSI U COXPAHEHUS
MEXaHUYECKON IHEPTUU

Pemenue 3amau nmo teme "3aKOHEI

HU3MCHCHUA U COXPaHCHUSA MEXaHU4YeCKOMn

sHeprun"

[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
TeMe "B3aumonencTBre TeI. 3aKOHBI
coxpaHeHus"

63

KonTponbhas padota no teme
"B3aumopeiictBue Tei. 3aKOHbI
coxpaHeHus"

64

65

KonebarensHoe nermxenne. OCHOBHBIE
XapaKTepUCTHKU KOJIeOaHU: Tepuo/,
4acTOTa, aMITUTY/1a

MareMaTH4eCcKuil ¥ NPy KUHHBINA
MasTHUKH. JlabopaTopHas paboTa
"HccnenoBanre 3aBUCUMOCTH MEPUOJIA
Kose0aHui Tpy3a Ha HUTH OT JJIUHBI
HUATH"

0.5




Jlaboparopuas pabota "Hccrnenoanmne

66 3aBUCUMOCTH TIEpHOJia KoeOaHmit
MPYXKUHHOTO MasiTHUKA OT Macchl rpy3a”

67 I"apmonnueckue KonedaHus

68 JlabGopaTopHas pabora "l3mepeHue
YCKOPEHHsI CBOOOTHOTO TMaeHus"

69 3aryxatomue Konebanus. BeiHyX1eHHbIC
kosebanus. Pezonanc

70 [IpeBpamienue 3Hepruu npu
KoJ1e0aTebHOM JABMKEHUU
Ypok-uccnenosanue "lIposepka

71 HE3aBHCUMOCTH IEPUOJIa KOJIeOaHHi
rpy3a, MOJBEIICHHOTO K JIEHTEe, OT MacChl
rpy3a"

7 MexaHuuyecKre BOJIHBI: IPOJOJIbHBIE U
MONEPEYHbIE

73 CBoiicTBa MEXaHMYECKUX BOJIH. JlJTnHA
BOJIHBI U CKOPOCTH €€ pacrpoCTpaHECHHS
Ypoxk-uccnenoanue "Habmonenue

74 uHTepPepeHI U TudpaKuy BOJH Ha
MTOBEPXHOCTU BOABI"
Ypok-koHpepenmus "MexaHnndeckue

75 BOJIHBI B TBEpAOM Tene. CelicMuyeckue
BOJIHBI"

76 3ByK. PacnipocTpanenue u oTpakeHue
3ByKa

77 Pemenune 3amau mo teme "3ByK"




78

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

79

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

80

81

Ypok-uccnenosanue "Habmroaenue u
00BsSICHEHUE aKyCTHYECKOT0 pe3oHaHca"
Wndpa3Byk u ynptpa3syk. Kondepenmus
"Ucnonbp30BaHue yiabTpa3ByKa B
COBPEMEHHBIX TEXHOJOTHX"

82

DNEeKTPOMArHuTHOE IO U
AJIEKTPOMATrHUTHBIC BOJIHBI

83

84

85

CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
Ypok-koupepennus "kana
AJEKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBanue 31€KTPOMarHUTHBIX
BOJIH /111 COTOBOM cBsi3U. Pannonokarmsi.
Kocmuueckast cBssp "

Pemrenue 3a1au Ha onpeneneHue
YacTOTHI U JUTUHBI 3JIEKTPOMAarHUTHOM
BOJIHBI

86

DneKTpOMarHuTHas MpHUpo/ia CBETa.
CxopocTh cBeTa

87

BonHoBEIE cBOlICTBA CBETA:
uHTepdepeHus 1 nudpaxuus




JlydyeBas Mmozeinb cBeTa u

88 reoMeTpuyecKas ontuka. McTouHuku
cBeTa

89 [IpsmonnHENHOE pacIpOCTpaHEHHE
ceta. 3atMeHust ConHua u JIyHsl

90 3akoH oTpaxeHus ceera. [1mockoe
3epKalo

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

92 npesomMieHus ceera. [lonHoe oTpaxkenue
CBeTa.

Jlaboparopnas pabota "HccrnenoBanue

93 3aBHCHUMOCTH yTJa MPEJIOMJICHHS OT yIiia
Ma/ICHUS] CBETOBOTO JIyda Ha TPaHUIIe
«BO3YX-CTEKIIO»"

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

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

96 Jlun3a, X0 Ty4el B JINH3E

97 ®opmysa TOHKOH JIMH3bI
JlabopaTtopHas pabota "OnpeneneHue

98 (hOKYCHOTO PACCTOSIHUS M ONITHYSCKOM
CHJIBI COOMpArOIIel JTUH3bI"

99 [Tonydenne n306paxeHuii ¢ TOMOIIbIO

coOuparoiel U pacCeMBaOIICH JTNH3




VYpoxk-konpepenuus "[IpuHuun

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

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

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

103 00BSICHEHUE OMBITOB IO PA3IOKECHHUIO
6enoro ceera B criekTp. [lonyuenue
0enoro 1BeTa MpH CI0KEHUU IIBETOB"

104 Omnpitel Pesepdopaa u mianerapHas
MOJIeIb aTOMa
[Toctynatel bopa. Moneins aroma bopa.

105 Hcnyckanne u norjioneHne cBeTa
aTOMOM.

106 KBantsl. JInHei4aTeie crieKTpsl
VYpok-nipaktukym "Habmtonenue

107 CIUIOIIHBIX U JIMHEWYAThIX CIIEKTPOB
U3JIy4eHUs U UCITyCKaHus"

108 PannoaktuBHOCTH. Anb(a-, 6eTa- u
raMMa-u3JIy9deHUs

109 Crpoenue atomHoro siapa. Hykionnas
MOJIEJTb aTOMHOTO siApa

110 PanuoaktuBHbIe npeBpanieHus. Mzoromnsl

111 [Iepnon nmonypacnana




112

VYpoxk-konpepenuus "JleiictBue
PalMOAKTUBHBIX M3JIyUYCHHUH HA )KUBBIC
OpraHu3MbI. 3alIuTa OT PAJAUOAKTHBHOTO
u3nydyeHus"

113

SAnepHble peakuu. 3aKOHbI COXPAHECHUS
3apsJ0BOI0 U MacCCOBOT'O YHUCET

114

115

DHeprus CB3U aTOMHBIX sifiep. CBs3b
MacChl ¥ DHEPTUHU

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

116

Peaknuu cuHTe3a U ACTICHUS SEP.
Wcrounuku sHepruu ConHua v 3BE311

117

118

119

Ypok-koudepenuus "Anepuas
SHEpreTuka. JKOJIOTHIECKUE TPOOIEMBI
SJIEpHON IHEPreTUKH"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
Teme "Konebauus v BoiHbL. CBETOBEIE U
KBAHTOBBIE ABiIeHUA"

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

120

Pemrenne pacdeTHsIX IO TEME
"Mexannueckoe IBHKeHne"

121

122

Pemrenue pacueTHBIX M KAYECTBEHHBIX
3aja4 no treMe "B3anmopeiictBue Ten"
Perrenue pacueTHBIX M KAYECTBEHHBIX

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




Jlaboparopubie pabOTHI 110 TEME

123 n n
Mexannueckoe IBUKEHHUE

124 JlaboparopHbie pabOTHI 110 TEME
"B3aumonencrBue Tea"

125 JlaGopaTopHbIie pabOTHI 11O TEME
"IIpocTbie MEXaHU3MBI"

126 Pemenne pacueTHBIX M Ka4€CTBEHHBIX
3aga4 no teme "TernoBsie mpoiecchl”

127 Pemenne pacdeTHBIX M KAY€CTBEHHBIX
3a1a4 o reme "BiraxxHocTh"
Pemrenue pacueTHBIX M KAYECTBEHHBIX

128 3aga4 o teme "KIIJ] TermmoBsix
nsuraresiaeii"
Pemenne pacdeTHBIX U KAY€CTBEHHBIX

129 3a7a4 0o TeMe "3aKOHBI TOCTOSHHOI'O
TOKa"
Pemenne pacueTHBIX M Ka4eCTBEHHBIX

130 3ama4 1o teme "KI1J]
3IEKTPOYCTAaHOBOK"

131 JlabopaTtopusie paboThI 10 TeMe "3aKOHBI
IMOCTOSIHHOTO TOKA"

132 JlaGopaTopHble 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
SABIICHUSA
136 Pabora ¢ texcramu o teme "KBanroBas 1
u siiepHas ¢pusnka'
OBLIEE KOJIMYECTBO YACOB I10 136 245

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






