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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma o ¢u3mke Ha ypOBHE OCHOBHOTO 0OOIIero oOpa30BaHMs COCTABJIEHA Ha OCHOBE IOJIOKEHUH
U TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHMS Ha YIIyOJIEHHOM YpOBHE OCHOBHOHM 00pazoBaTeIbHOM
nporpammsl, npeacraBieHHbx B @T'OC OO0, a taxke ¢ yuérom QenepanabHOil paboueil mporpammbl
BocnuTanus u KoHuenmuu npenoaBanust yueOHoro npeamera «Duznkay.

Conepxanve TporpaMMbl O (PHU3MKE HAMNPABICHO Ha YIOBIETBOPEHHE TIOBBIIICHHBIX 3alpOCOB
00y4aromuxcsi, CTpeMALINXCS K 6oJiee TTyOOKOMY OCBOCHHIO (PM3UYECKUX 3HAHHMA, U Ha (opMupoBaHue
€CTeCTBEHHO-HAYYHOW TpaMOTHOCTH oOydarommxcsi. B mporpamme 1o (u3MKEe yYUTHIBAIOTCS
BO3MOXHOCTH YdeOHOro mnpeamera B peanmuzauuu TpeboBanuit ®I'OC OOO K 1UIaHUPYyEeMbIM
JUYHOCTHBIM M METalpeIMETHBIM pe3ysibTaTaM OOy4YeHHs, a TaKKe MEXIPEAMETHbIE CBS3U
€CTECTBEHHO-HAYUHBIX YYEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHMUA.

[Tporpamma mo (u3MKe yCTaHAaBIMBAeT paclpeaesieHHe y4eOHOro MaTepuana 1o rojaMm o0ydeHus (Io
KJjlaccaMm), MpEeUIaracT IMPUMEPHYIO IIOCIEN0BAaTEIbHOCTh HM3YyYEHUS TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COJICPKAHMS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00Yy4atoLIIXCsl.

[Tporpamma 1o ¢usuke pazpaboTaHa C IEIbI0 OKA3aHUA METOIMYECKONW MOMOIIM YYUTEIIO B CO3IaHUHU
paboueii mporpamMmel 10 Y4eOHOMY MTPEIMETY.

@usmKa SBISETCA CHCTEMOOOPA3yIOUIMM JJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX MPEAMETOB, MOCKOJIBKY
(du3MYecKue 3aKOHBI JIeKAT B OCHOBE IIPOLIECCOB M SIBIICHWN, H3y4aeMbIX XHUMHEH, Ouosorue,
acTpoHOMHEH U (u3Mueckoil reorpaduel, BHOCUT BKJIaJ B E€CTECTBEHHOHAY4YHYIO KapTUHY MUDA,
IperocTaBisieT Hanbosiee scHble 00pa3libl MPUMEHEHUs HAYYHOIO METOJa MO3HaHMs, TO €CTh crocoda
MOJIyYEHUs JOCTOBEPHBIX 3HAHUM O MUPE.

Opnna W3 riaBHBIX 3a4a4 (pU3MUECKOro 0o0pa3oBaHUS B CTPYKType oOLIero oOpa3oBaHMsI COCTOUT B
(OpMHUPOBAHNUU ECTECTBEHHO-HAYYHON I'PAMOTHOCTH U MHTEPECa K HayKe Y 00ydaroluxcsl.

W3yuenne ¢u3ukn Ha yriayON€HHOM YpOBHE MpEIIojaracT YBEPEHHOE BIIAJICHHE CIEIYIOIIUMHI
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYUYHYIO TPAaMOTHOCTb!

Hay4YHO OOBSACHSTH SIBJICHUS;

OLICHMBATh U IOHUMAaTh OCOOEHHOCTH HAYYHOI'O UCCIIEOBAHMUS;

MHTEPIIPETUPOBATH JIaHHBIE U UCIOJIb30BaTh HAYYHbIE 10KA3aTEIbCTBA AJIs IOJyUYEHUS BBIBOJIOB.

[lemn wm3ydyeHus (pU3MKKM HA YpPOBHE OCHOBHOTO o00ImIero oOpa3oBaHHs ompenencHbel B KoHmenmuu
npenogaBaHus ydeOHoro mnpeamera «®usuka» B 00pa3oBarenbHBIX oOpraHuzauusx Poccuiickoit
@Oeneparum, pearn3yONMX OCHOBHBIE 00IIe00pa3oBaTesbHbIC MPOTPAMMBI, YTBEPKAEHHOW PEIICHUEM
Konnerun Munuctepcra npocsemmenusi Poccuiickoit @eneparuu (mpotokos ot 3 nmekadps 2019 r. Ne
[1K-4BH).

[enu n3ydyenust pu3uky Ha yriyOJaEHHOM ypOBHE:

pa3BUTHE HMHTEpeca U CTPEeMJIEHMs] OOy4YaroIMXCS K HAaydYHOMY HM3YUEHHUIO IPUPOJbI, PAa3BUTHE HUX
MHTEJJIEKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TMPEACTABICHUH O HAayyHOM METOJie¢ MO3HaHHA M (OPMHUPOBAHHUE MCCIIEAOBATEIBCKOTO
OTHOUICHHUSI K OKPYKAIOLIUM SIBICHUSM;

(dbopMUpOBaHHE HAyYHOTO MHMPOBO33PEHHUSI KaK pe3ysibTaTa H3yuy€HUsT OCHOB CTPOEHUS MaTepuu U
(byHIaMEeHTaIbHBIX 3aKOHOB (DU3UKH;

dbopMupOBaHHE YMEHUHN NMPUMEHATh (PU3NUECKHE 3HAHUS M Hay4yHbIE J1I0Ka3aTeIbCTBA ISl OOBSCHEHUS
OKPY’KaIOIINX SIBJICHUN;

(dbopMUpOBaHUE MPEACTABICHUN O POIM (PUMKU JUISl Pa3BUTHS IPYrUX €CTECTBEHHBIX HAyK, TEXHUKU U
TEXHOJIOTHIA;

pa3BUTHE TIPEJCTaBICHUH O BO3MOXHBIX cdepax Oyayuied mnpodeccuoHaNbHON JEATeIbHOCTH,
CBSI3aHHOM C (PM3UKOH, MOATOTOBKA K JlajbHeieMy 00y4eHHIO B 3TOM HallpaBJIeHHH;

dbopMupOBaHHE TOTOBHOCTH K JajbHEHIIEMY H3Y4eHHIO (DU3MKM Ha YriIyOJEHHOM YpPOBHE B paMKax
COOTBETCTBYIOIIMX Mpoduieii 00ydeHHsI Ha YPOBHE CPETHETO 00IIero oOpa3oBaHMs.

Joctuxenne >3Tux 1eneil mporpammbl 1o (U3MKE HAa YpPOBHE OCHOBHOTO OOHIEro 0Opa3oBaHUS
o0ecrnieunBaeTcs pelieHrneM CIEeIYIOMUX 3a1au:

npuoOpeTeHue 3HAHUM O  JMCKPETHOM  CTPOCHHMM  BEIIECTBA, MEXaHUYECKHUX, TEIJIOBBIX,
AIIEKTPOMArHUTHBIX Y KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne yMEHUIN aHaJIu3upoBaTh U OOBSCHATH (PU3MUECKHE SBJIEHUS HAa OCHOBE H3YYEHHBIX
(bu3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METOJOB pEIIEHUs pacy€THBIX U KA4YeCTBEHHBIX 3aJad, TpeOYIoIuX CO3JaHus U
MCIIOJIb30BaHUs (PM3UUYECKUX MOJeliel, BKIII0Yasi TBOPUECKHE U PAKTUKO-OPUEHTHPOBAHHBIE 3a/1a4;



pa3sBUTHE MCCIIEOBATEIBCKUX YMEHUI: HAOMIOAaTh SABICHHUS M HM3MEpATh (DU3NYECKHE BETUYMHBI,
BBIIBUTATh THIIOTE3bl WM MpEAJIaratb SKCIEPUMEHTAIBHBIE CIIOCOOBI WX TPOBEPKH, IUIAHUPOBATH W
MIPOBOJMTD OIBITHI, SKCTIEPUMEHTAIILHBIC UCCIICIOBAHMS, aHATHM3UPOBATh MMOTYYCHHBIC TaHHBIC U JIENIaTh
BBIBO/IBI,

OCBOCHHME TNPHUEMOB PabOTHI ¢ MHPOpManuMeill (U3NYECKOTO COAepkKaHUsA, BKIOYas HHPOPMALUIO O
COBPEMEHHBIX JIOCTHKECHUAX (PU3UKH, HHTEPIPETALUs M KPUTHUECKOE OLIEHUBaHUE HHPOPMALINY;
3HaKOMCTBO €O chepamu IpOoPecCHOHATBHOMN AEATEIbHOCTH, CBI3aHHBIMU C (DU3UKOM, B COBPEMEHHBIMHU
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTHKEHUAX (PU3NUECKON HAYKH.

Ha usydenue ¢pusuku (yriayO0nEHHBIN YPOBEHb) HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs OTBOIUTCS
340 gacos: B 7 knacce — 102 yaca (3 yaca B Hezento), B 8 kitacce — 102 yaca (3 yaca B Heneno), B 9
Kiacce — 136 yacoB (4 yaca B HEZACIIO).



COJAEP/KAHUE OBYYEHUA
7 KJIACC

Pazgen 1. ®usuka u €€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUpPa.

®duszuka — Hayka O mnpuponae. SBiaeHUS TpUpoABl (JIEMEHTHl COJCp)KaHHS, BKIIOYAIOIINE
MEXIpeIMETHBIC CBsI3H). Du3nueckue ABICHUS: MEXaHUYECKHUE, TEIJIOBBIC, dJIEKTPUIECKUE, MAaTHUTHBIC,
CBETOBBIE, 3BYKOBBIE.

®usnueckue BeauvMHBL PasmepHocTh. EpumHunel ¢usnuecknx BenuuuH. M3mepenue Qusnyeckux
BenM4MH. OTajnoHbl. Puszmueckue npudopsl. llena penenms. Ilorpemnocts wu3mepenwit. I[IpaBuia
0e30macHOTO TpyJa Mpu padoTe ¢ JIabopaTopHBIM 00OpyAOoBaHUEM. MeXIyHapoaHas CUCTEMa CIMHHII.
[lepeBon BHECUCTEMHBIX eAUHUILL B eauHULIBI CU.

Kak ¢u3uka u npyrue ecrecTBeHHbIC HaYKU U3y4aroT MpUpoAy. ECTeCTBEeHHO-HAay4YHBIA METO/ TTO3HAHUS:
HaOJIOZICHUE, TOCTaHOBKA HAYYHOT'O BOIPOCA, BBIIBI)KCHHE THIIOTE3, SKCIEPUMEHT IO IPOBEPKE
TUIoTe3, 00bsICHeHHE Ha0II01aeMoT0 siBJieHus. Onucanre GU3NIECKUX SBICHUM C ITOMOIIBIO MOJICIICH.
Hemoncmpayuu.

MexaHudeckue, TeIIOBbIC, JEKTPUIECKUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIC SIBJICHHUS.

®dusndeckue TpruOOPHI U MPOLIEIypa MPSAMBIX H3MEPEHUH aHATIOTOBBIM M IIU(PPOBBIM ITPHOOPOM.
Jlabopamopnwvie pabomot u onvimeul.

OrnpeziesieHne EeHbI ACICHHS Kbl U3MEPUTEIBLHOTO ITpUoopa.

N3MepeHne paccTosiHUM.

N3mepenne miomanu u 00bémMa. MeTo majeTk.

N3mepeHne BpeMeHH.

N3mepenne 00bEMa )KUIKOCTH B TBEPOTO TeIa.

Onpenenenue pa3MepoB MaJIbIX Teld. MeToa psiioB.

[IpoBenenne wuccnenoBaHWs 1O MPOBEPKE THUIIOTE3bl: JAIbHOCTh MOJETA IIApUKA, MYIIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIlIe, YeM OO0JIbIle BHICOTA IMTYCKA.

Pa3znea 2. [lepBoHayaibHbIe CBEJeHUNA 0 CTPOEHUHU BeleCTBA.

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl U Macchl. ONbIThI, TOKA3bIBAIOLINE JUCKPETHOE
CTPOCHUE BEIIECTBA.

JBuxxenue wactui BemlecTBa. CBA3b CKOPOCTH JABMKEHHUS YacTHL[ C TeMmiepaTypoil. bpoyHoBckoe
neuxenue. uddysus. BzaumonelicTBrue yacTull BelecTBa: MPUTSHKEHNUE U OTTAIKHBaHHE.

ArperaTtHple COCTOSHUS BEIISCTBA: CTPOSHHE Ta30B, XKHUIAKOCTEH M TBEPABIX (KPUCTAUTMYECKUX) TEI.
B3auMocCBA3bp MeXAy CBOWCTBAMHM BEUIECTB B pPAa3HbIX arperatHbIX COCTOSHUAX M HMX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Habnronenue nudoysu.

Habmtoenue siBineHuii, 00BbSCHIIOMUXCS MPUTSHKEHUEM WM OTTAaJIKMBAHUEM YaCTHUI] BEIIECTBA.
Jlabopamopuvie padomol u onvimel.

Orenka auamMerpa aroma METOAO0M PsiIOB (C UCToNIb3oBaHueM (hoTorpaduii).

OnbITHI MO HAOTIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B.

OnBbITHI MO OOHAPYKEHUIO TEHCTBUS CHUIJI MOJIEKYJISIPHOTO TPUTSIKEHHUS.

Pa3nen 3. /IBu:xkeHue U B3aUMO/IeiicTBHE TeJl.

Mexanudeckoe namxenue. Ilyte u mnepememienne. PaBHOMEpHOE W HEpPaBHOMEPHOE JBUIKEHUE.
CBoOosiHOE TajieHHe KaK MpUMEpP HepaBHOMEPHOTo JBMkeHHs Tel. CkopocTh. CpeaHss CKOPOCTh IMpH
HEpPaBHOMEPHOM JIB)KEHHUH. Pacuér myTu v BpeMEeHH JIBH>KECHHUSI.

['paduku 3aBUCHMOCTEN BEIUYWH, OMHCHIBAIOIMIUX ABIMKeHHE. OOIIMe MOHATHS 00 OTHOCUTEIHLHOCTU
nBKeHUsl. CIOXKEHUEe CKOPOCTeN [Tl Tell, ABMKYIIUXCS MapajlieabHo.

SIBnenue nHepuuu. 3aKoH MHEepUUU. B3auMoaeiicTBue Ten Kak IpUYrHA U3MEHEHHUSI CKOPOCTU JIBUKEHUS
Ten. Macca kak Mepa MHEPTHOCTH Tejla B MOCTyHaTelbHOM ABMXeHUU. [lmoTHOCTh BemiectBa. CBs3b
TUIOTHOCTU C KOJIMYECTBOM MOJIEKYI B enuHuUIle 00bEéMa BemecTBa. Cmecu u craBbl. [loBepXHOCTHAS U
JIMHEWHAas IJIOTHOCTb.

Cuita Kak XapakTepucTUKa B3auMozeicTBus Ten. Cuiia ynpyroctd M 3akoH ['yka. M3mepenue cuibl ¢
MOMOIIIbIO JUHAMOMETPA. SIBNIeHNE TATOTeHUS U cuia TsokecTu. Cuila TSKEeCTH Ha IpYrux IiaHeTtax. Bec
tena. HeBecomocts. CriokeHue Cuil, HallpaBiIeHHBIX O OAHOW npsiMoi. PaBHoxelcTByromas cuit. Cuia
TpeHus. TpeHune CKOJIbKEHUS U TPEHUE TIOKOS, BA3KOE TpeHue. TpeHue B IpUpPOAe U TEXHUKE.
Hemoncmpayuu.

Hab6mroenrne MexaHn4eCcKoro JBKESHUS Tea.



N3mepenne ckopocTH MPSIMOJIMHEMHOTO JIBUXKEHHUS.

Habntoienue siBieHUs] UHEPIIUH.

Hab6nronenne naMeHeHus: CKOPOCTH TTPU B3aMMOJICHCTBHUH TEJl.

CpaBHEHME MacC M0 B3aUMOJICUCTBUIO TEN.

CrokeHue CuJjl, HallpaBJICHHBIX MO OJHOU MPSIMOM.

Jlabopamopnwvie pabomot u onvimeol.

OmnpeneneHre CKOPOCTH PaBHOMEPHOTO IBMKEHMs (IIapuKa B >KUIKOCTHU, MOJEIU JIIEKTPUUYECKOIO
aBTOMOOWJIS U TaK Jajiee).

Omnpenenenue cpeHell CKOPOCTH CKOJIbKEHUS OpycKa WM [IapuKa MO0 HAKIIOHHOW TJIOCKOCTH.
Omnpenenenue MIOTHOCTA TBEPAOTO Tela.

OnbIThI, JEMOHCTPUPYIOIIME 3aBHCUMOCTh pacTsDKeHUs (Aedopmanuu) NpYyKUHBI OT MPUIIOKEHHON
CUJIBI.

OnbIThI, JEMOHCTPUPYIOIIKE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIbKEHHUS OT CHJIbI JIaBJICHUS U XapakTepa
COTIPUKACAIOIIUXCS TOBEPXHOCTEH.

Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTE U ra3oB.

HaBnenne. Cuna naBieHus. CrocoObl yMEHBIIEHHMs U yBelW4YeHHs JaBieHus. J[laBinenue rasa.
3aBUCHUMOCTh JIaBJeHHsS ra3za OT o0béMa u TemmepaTyphl. [lepemaua naBieHUs TBEPABIMU TeEJIaMH,
KUAKOCTAMHU U ra3zamu. 3akoH [lackans. [IHeBMaTHueckue MalIvHBbl.

3aBUCHUMOCTh JaBJICHHUS JKMJIKOCTH OT TJIyOMHBI morpyxkeHus. [uuapocraTudeckuili mapaiokc.
CooOmaronecss  cocynbl. ['mapaBnuyeckue MexXaHU3Mbl. VICmonb30BaHHWE BBICOKUX JIaBIEHUN B
COBPEMEHHBIX TEXHOJIOTUSIX. Y CTPOMCTBO BOJOIPOBOA.

AtMmocdepa 3emnn u atMmocdepHoe naBieHue. [[pudrHbl cylecTBOBaHUS BO3AYIIHOW 000TOUKH 3eMITH.
Onwir Toppuuenu. U3mepenue atmochepHOro aaBieHus. 3aBUCUMOCTh aTMOC(EpPHOTO JABIICHUS OT
BBICOTHI HaJl ypoBHEeM Mops. [Ipubops! 1715 u3mepenus atMochepHOro JaBiIeHHUS.

JeiicTBre KUAKOCTU U raza Ha MOrPyKEHHOE B HUX TeJo. BeITankuBaromas (apXxumenoBa) cuiia. 3akoH
Apxumena. YcnoBre BO3HHUKHOBEHMS BBITAIKUBAIOUICH (apXMMeIOBOM) cuiibl, moarekanue. [lnaBanue
ten. BoznyxomniaBanue.

Hemoncmpayuu.

3aBUCHUMOCTbD JaBJICHUS r'a3a OT TEMIIEPaTyphl.

[lepenava naBiaeHUs KUIKOCTHIO M Ta30M.

CooOmiaromnuecs cocyabl.

I'uppaBnmueckuil mpecc.

[TposiBnenue neicTBust aTMOCHEpPHOTO JaBICHHUS.

Cudon.

3aBUCHMOCTh BBITAJIKUBAIONIEH CUIIBI OT 00BEMA MOTPYKEHHOM B KUAKOCTh YaCTH Tella U TJIOTHOCTH
JKUJKOCTH.

PaBeHCTBO BBITAIKMBAIOILIEH CUJIbI BECY BHITECHEHHON KUAKOCTH.

VYcnoBue naBaHus Tell: IUIABAHWE WIIM MOTPYKEHHE Tel B 3aBUCUMOCTH OT COOTHOILUEHUS IIOTHOCTEU
TeJa v KUJIKOCTH.

Jlabopamopuvie padomol u onvimel.

HccnenoBaHue 3aBUCMMOCTH Beca Tefa B BoJIe OT 00bEMa MOTpyKEHHOHN B )KUIKOCTH YACTH TeTa.
OrnpeneneHne BHITAJIKUBAIOLIEH CUIIBI, AEHCTBYIOLIEH Ha TEJIO, HOTPYXKEHHOE B )KUIAKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOLIEH HA TEJO B )KUJIKOCTH, OT MACCHI TEJA.
OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOIIEH CUIIBI, JEHCTBYIOLIEH Ha TEJIO B KUIKOCTH,
0T 00b&Ma NOTPYKEHHOHN B )KUJIKOCTh YaCTH TeJla ¥ OT TUIOTHOCTH JKUKOCTH.

KoHcTpynpoBanue apeomeTpa Uil KOHCTPYUPOBAHUE JIOJIKU U ONIPEEIICHUE €€ TPY30II0AbEMHOCTH.
Pa3nes S. PaboTa m MOIIHOCTB. JHeEprus.

Mexannueckas paboTa Jisl CUJI, HalIPaBJICHHBIX BJIOJIb JTHHHUU MepeMeeHusl. MOIIHOCTb.

[TpocTeie MEXaHU3MBI: pbIYar, BOPOT, OJOK, MOJMCIACT, HAKJIOHHAS MJIOCKOCTh, HOXKHUYHBI MEXaHHU3M.
MowmenT cuibl. PaBHoBecue poryara. [IpaBuno momenToB. [IpuMeHeHne npaBuiia paBHOBECUS pbluara K
omoky. «3onotoe mpaBwinoy» mexanuku. KIIJ] mpocteix mexanusmoB. I[IpocTeie MexaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OPraHU3Max.

Mexannueckast sHeprusi. KuHetnueckas W TOTEeHIMalbHas »Heprus. [IpeBpamieHue OJHOTO BHIA
MEXaHUYECKOM IHEPTUU B APYroi. 3aKOH COXpPAHEHUS U MPEBPAILCHHS YHEPTUU B MEXaHUKE.
Hemoncmpayuu.

[Ipumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccnenoBanue ycnoBuil paBHOBECHUS phluara.

N3mepenne KIIJ[ HakIOHHOM TIOCKOCTH.



W3yueHne mpaBuia pelyara JUist OJABUKHOTO M HEMOBH)KHOTO OJIOKOB.

Onpenenenne KII/I moaBmkHOTO U HEMMOABUKHOTO OJIOKA.

Ornpenenenne paboThl CHITBI YIIPYTOCTH TIPH OABEME TPY30B MTPU TTOMOIIU MTOJABHKHOTO OJIOKA.
N3ydeHune 3aKkoHa COXpaHEHUSI MEXaHUYECKON YHEPTHH.

8 KVIACC

Pa3gen 6. TensioBbIe IBJICHUS.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIPHO-KUHETUYECKOM TEOpUM CTPOCHMS BeliecTBa. Macca U pa3mepsl
aToOMOB M MOJIeKYJd. ONbITHI, MOATBEPKIAIONIME OCHOBHBIC MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOMN
TEOPHH.

Mopenu TBEPIOTO, KHAKOTO M Ta3000pa3HOrO COCTOSHHH BeriecTBa. Kpucrammueckue U amopdHbIe
tena. I'padern — HOBBII Marepuan Uil HOBBIX TEXHOJOTHH. TEXHOJIOTMM TMOJYYSHHUS HCKYCCTBEHHBIX
anma3oB. OOBSICHEHHE CBOWCTB Ta30B, KUJIKOCTEH M TBEPJBIX TEJI HA OCHOBE IMOJIOKEHUN MOJICKYJISIPHO-
KMHETUYECKON Teopuu. [loBepXHOCTHOE HATSIKEHHE, CMAUMBAHUE, KaNWUISIPHbIC SBJICHUS. TemioBoe
pacIIMpEeHHE U C)KaThe. 3aBUCUMOCTh JIaBJICHHsI ra3a oT 00bEéMa, TeMIiepaTyphl.

Temneparypa. CBsA3b TeMmepaTypbl CO CpeIHEH KMHETUYECKON HEPrUeil TEIIOBOTrO JBUKEHUS YaCTHII.
TeMneparypHble HIKAJIbI.

Brytpennsis sHeprus. CrocoObl W3MEHEHHWs BHYTPEHHEH HHEPTrUM: TEIUIoNepeaada W COBEpIICHHUE
paboThl. Buasl Teruionepenayn: TEIJIONPOBOIHOCTb, KOHBEKIMS, WM3lIyudeHUEe. Buapl Temionepenadd B
pUpPOJIe U TeXHUKEe. HeoOpaTUMOCTh TETUIOBBIX MPOIIECCOB.

KonudecTBO TEmUIOTHI. Y IeNIbHAS TEIUIOEMKOCTh BElIeCTBa. TerI000MeH U TEIIOBOE paBHOBECHE. 3aKOH
HrroTona-Puxmana. YpaBHeHHE TEIIOBOTO OalaHca.

[InaBieHne W  OTBEplIeBaHWE KPUCTAUIMYECKMX  BEHIECTB. YAelbHAsg TEIUIOTa  IUIABJICHUA.
[TapooOpazoBanue u koHaeHcamus. Mcmapenue. Kunenue. VYaenpHas TemioTa IapooOpa3oBaHUs.
3aBHUCHUMOCTh TeMIIEpaTyphl KUIEHUsI OT aTMOC(HEPHOro AaBiieHus. HachleHHbIN 1 HEHACBIILIEHHBIN Tap.
BnaxuocTs Bo3ayXa.

DOHeprus TomIMBa. Y IedbHas TEIa0Ta CrOpaHusl.

[Tpuntumner padoTel TermnoBbix auratencii. KIIJ[ remmoBoro npurarens. TeraoBbie ABUTAaTeId U 3alllUTa
OKpYy’Karolen cpebl. TenaoBble MOTEPH B TEIIIOCETSX.

3aKOH COXpaHEHHMs U PEBPAICHUS SHEPTUM B MEXaHUYECKUX U TEIIOBBIX MPOIIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Habmronenue nuddysum.

Habmroienue siBieHUi MOBEPXHOCTHOTO HATSHXKEHUS, CMAYNBAHUS U KalTWJUISIPHBIX SIBICHUU.
Habmtoienue TemnoBoro paciuivpeHus Ted.

V3MeHeHre AaBleHus Ta3a Mpu U3MEHEHUHN 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.

[IpaBuna n3MepeHus TeMiepaTypsl.

Buns! Teruionepenaun.

OxJaxaeHue mpyu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHH# paboThl BHEUTHUMH CUJIAMH.

CpaBHeHHE TETIOEMKOCTEN Pa3IMYHBIX BEILIECTB.

Habnronenve KumneHus.

Habmtoienne mocTostHCTBa TEMIIEPATyPhI MPH TUIaBIICHUH.

Mojenu TelJIOBBIX ABUTaTelc.

Jlabopamopuvie padomol u onvimel.

OnBbITHI MO OOHAPYKEHUIO TEHCTBUS CHUIJI MOJIEKYJISIPHOTO TPUTSIKEHHUS.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM MJIM caxapa.

N3mepenne Temneparypsl IpU MOMOILHU KUAKOCTHOTO TEPMOMETPA U IaTYMKa TEMIEPATYPHI.

OnBITH IO HAOIIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.

Omnpenenenue JaBieHUs BO3yXa B OAJUIOHE IIIIPHUIIA.

HccnenoBaHue 3aBUCMMOCTH JIaBIIEHUS BO3/yXa OT €r0 00bEMa U TeMIIepaTyphl.

[TpoBepka rumnoTe3sl TMHEWHON 3aBUCIMOCTH JITTMHBI CTOJIOMKA KHUAKOCTH B TEPMOMETPUUECKON TpyOKe
OT TEeMIEPaTypBhI.

Habmronenne nu3MeHeHus: BHYTpEHHEH YHEPruM Tella B pe3ylbTaTe Terionepeaadyd U paboThl BHEIIHUX
cu.

HccnenoBanue sBIEHUS TETUIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOU U TOPSTUEit BOJIBI.

OnpeneneHre KOMUYECTBA TEIUIOTHI, TMOJMYYEHHOTO BOJOW TMpPH TEIMIOOOMEHE C  HarpeThiM
METaJUIMYECKUM [IUIUHAPOM.



OrnpezenieHrie MOUTHOCTH TEIUIOBBIX NMOTEPH (3akoH HeioToHa-Puxmana).

Onpenenenre yaeabHOU TEIIOEMKOCTH BEIIECTBA.

Uccnenosanue mponecca UCnapeHus.

OnpeneneHrie OTHOCUTEIBHON BIaXKHOCTH BO3yXa.

Onpenenenne yaeabHOW TEIUIOTHI MIJIABJICHUS JIbA.

Pazgen 7. diiekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

OnekTpusanusa Tel. J[Ba poma sJaeKTpUYecKHX 3apsioB. B3anmoneicTBHE 3apsiKEHHBIX Tel. 3aKOH
Kymnona.

QnekTpuueckoe nosie. HanpsxEéHHoCTh 3aekTprudeckoro noss. [[puHIun cynepno3uiu 3JIeKTPUIECKUX
MoJieH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »saekTpuyeckux 3apsaoB. OJIEMEHTapHbIM 3yeKTpuueckuid 3apsig. CTpoeHue aroma.
[IpoBOIHUKY, TUAIEKTPUKHU U MTOTYIPOBOJIHUKH. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsiaa.
DJIEKTPUUYECKUN TOK. YCJIOBHUSA CYIIECTBOBAHHUS SJECKTPUYECKOrO0 TOKA. MICTOUHMKM MOCTOSIHHOTO TOKA.
JIeficTBHSI DJIEKTPUYECKOTO TOKA (TEIJIOBOE, XMMHUYECKOE, MArHUTHOE). DIEKTPUYECKUN TOK B METaJlIax,
JKUJIKOCTSIX M ra3ax.

Onektpuyeckas menb. Cuiia Toka. DJIEKTPUYECKOE HAIpsOKeHHE. AMIEPMETP M BOJBTMETP B ILENHU
MOCTOSIHHOTO TOKa. CONMpOTHUBJIEHHWE TPOBOAHUKA. Y IEIbHOE CONMPOTUBIICHUE BellecTBa. 3akoH Oma Jist
yuyactka wenu. llocienoBarenbHoe | MapauiebHOE COE€IMHEHHE TMpoBOAHUKOB. JIJC B uenu
MOCTOSTHHOTO TOKa. 3akoH OMa jiyist mostHow 1ienu. [IpaBuna Kupxroda. Pacuér npocThix anekTpuueckux
neneil. HenmuHelnple 2JIEMEHTHI.

Pabota u MoIIHOCTB 37eKTprudeckoro Toka. 3akoH Jxxoynsa-JIeHna. DiaekTpuueckre Henu 1 noTpeouTenu
AIEKTPUYECKOM sHepruu B ObITY. KopoTKkoe 3aMbIkaHUE.

IToctosHHBIe MarHuTEl. B3amMomeiicTBHEe IMOCTOSHHBIX MarHUTOB. MaruuTHOe mojie. MarHuTHOE MOoJje
3eMJIM U €ro 3HaueHue il Ku3HU Ha 3emuie. OnbIT IpcTeaa. MarHuTHOE MoJie 3JIEKTPUYECKOro TOKaA.
OnbiT Amniepa. [IpumeHeHne 3JIeKTPOMarHuToB B TEXHUKE. JIecTBME MAarHUTHOTO T0JIs1 HA MPOBOJIHUK C
TokoM. Cuna Amnepa MU omnpejaelieHHue €€ HampaBiIeHUs. JEKTPOJBHUIaTeNlb IMOCTOSHHOTO TOKa.
Hcnonb30BaHue 37€KTPOIBUTATENEH B TEXHUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

Onbitel @apajnes. SIBneHue snekTpoMarHuTHOW uWHAYKIMHU. [IpaBuno Jlenuma. Dnexktporenepatop.
CnocoObl TMONy4eHUsl AJIEKTPUYECKOW HSHEPruu. DIEKTPOCTAHIIMU Ha BO30OHOBISIEMBIX HCTOYHHMKAX
SHEPTHH. DKOJIOTHYCCKHE TPOOIEMbI SHEPTETUKU. TOIIMBHBIC 3JIEMEHTHI U 3JICKTPOMOOHIIH.
Hemoncmpayuu.

DJIeKTpHU3aIus Tell.

JIBa pona aeKTpUUYECKUX 3apsiIOB M B3aUMOJICHCTBHUE 3apsHKEHHBIX TEJl.

YCTpOoKCTBO U IEMCTBUE IIEKTPOCKOIIA.

DNEeKTpOCTaTUYECKass UHTYKLIHS.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.

MoenrpoBaHie CUTIOBBIX TUHUI STEKTPUUECKOTO OIS C MOMOIIBI0 OYMaXKHBIX CYITaHOB.

[IpoBOIHUKY U AUDIEKTPUKH.

M CTOYHUKH MOCTOSTHHOT'O TOKA.

JlercTBUA 2IIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUI TOK B )KUJIKOCTH.

I"az0BbIii pa3psa.

N3mepenne cuiibl TOKa aMIepMETPOM.

W3mepeHne 31eKTpUYECKOro HaMPSKEHUS BOJIBTMETPOM.

Peocrar u marazuH COpPOTUBIIEHUN.

BzanmoeiicTBHE TOCTOSHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3AeJIeHUs MOIOCOB MAarHUTA.

MopennpoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OmneiT DpcTena.

MarnuTtHoe nojie Toka. JIEeKTPOMarHur.

JelicTBe MarHUTHOTO MOJIS HA MPOBOJHUK C TOKOM.

DIEKTPOABUTATENb IOCTOSTHHOTO TOKA.

Onbitel @apages.

DJIIEKTPOreHePATOP MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.

OnbITHI MO HAOTIOIEHUIO DNIEKTPU3AIIMHU TeJl IPU COMPUKOCHOBEHUH U MHIYKIIUCH.

HccnenoBanue necTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IUAJIEKTPUKH.

COopka 1 UCIBITaHUE DIEKTPUUECKOH IeTH MOCTOSHHOTO TOKA.



HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, MPOTEKAIOIIETO YEPE3 PE3UCTOP, OT HANPSIKEHUS HA PE3UCTOPE
Y CONPOTHUBIICHUS PE3UCTOPA.

OnBITHL, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTD 3JIEKTPUYECKOIO COMPOTUBIIEHUS IPOBOJHUKA OT €r0 JUIMHBI,
IJIOIIA Y TIOTIEPEYHOT0 CEYEHMS M MaTepHaa.

Ornpenenenne yaeIbHOIO0 CONPOTHUBIICHHS IPOBOAHUKA.

[IpoBepka npaBuia CI0KEHUS HAIPSKEHUH TIPU MIOCIIEI0BATEIbHOM COEIMHEHUH JIBYX PE3UCTOPOB.
IIpoBepka npaBuiia sl CUIIbI TOKA MTPU NapaAJIEIbHOM COEAMHEHUHU PE3UCTOPOB.

Onpenenenrie 3/]C 1 BHyTpEeHHETO COPOTUBIICHUSI ICTOYHUKA TOKA.

ITporepka nmpasun Kupxroda.

IIpoBepka BbinoHEHHs 3aKk0Ha OMa JU1sl HOJTHOM LENH.

W3ydyeHrue BOJBTAMIIEPHBIX XapaKTEPUCTUK HEIMHEHHBIX JJIEMEHTOB (JIaMIbl HaKaJlUBaHUS WIH
MOJIYTIPOBOTHUKOBOTO IMOAA).

Omnpenenenue pabOTHI AEKTPUUECKOTO TOKA, UITYIIETO Yepe3 PE3UCTOP.

OrnpezneneHre MOITHOCTH 3JIEKTPUYECKOTIO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

Onpenenenne KIIJ[ narpeBarens.

HccenenoBanue MarHUTHOTO B3aUMOJEHCTBHUS IOCTOSTHHBIX MATHUTOB.

W3ydyeHre MarHUTHOTO TOJIS TOCTOSTHHBIX MarHUTOB MIPU UX OObETUHEHUH U pa3e/ICHUN.

HccenenoBanue 1elCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnBIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbl B3aUMOJECHCTBUSA KAaTyIIKH ¢ TOKOM M MarHuTa OT CHJIbI
Y HampaBJIeHUS TOKA B KaTYIIKE U OT HATU4US (OTCYTCTBHSI) CEPJICUHHIKA B KaTYIIKE.

N3yuenue aeiicTBUS MarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

KounctpyrnpoBanue u usydenue paboThl AIEKTPOABUTATENS.

N3mepenne KI1/] anekTpoaBuraTenbHOM YCTAHOBKH.

OnBITHI IO UCCIIETOBAHUIO SIBJICHUS 3JIEKTPOMATrHUTHON MHIYKIMU: UCCIIEJOBAHUE U3MEHEHUM 3HaUEHUs
Y HaIlpaBJIeHUsl UHAYKIMOHHOTO TOKA.

9 KUIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.

Mexanuueckoe naBmwkeHue. MarepuanbHas Touka. CrocoObl ONMUCAHHS MEXaHWYECKOTO JIBHXKEHUS:
TaONM4HbIA, Tpaduyeckuil, aHamutudeckuil. Cucrema otcuéra. OTHOCUTENBHOCTH MEXaHUYECKOTO
JBUKEHHSL.

BekTopHble BeIMYMHBI, ONEpallUd C BEKTOpaMH, MPOEKLUHUU BEKTOpa. Pagmyc-BEeKTOp MarepuanbHOU
TOYKH, IIEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE mpsAMOJMHENHOE JBHXeHue. HepaBHOMepHOE
npsMOJIMHEIHOE JBUKeHUEe. CpeHss U MTHOBEHHAsl CKOPOCTh TeJla TPU HEPABHOMEPHOM JBUKEHUU.
VYckopenue. PaBHOYCKOpeHHOE MPSMOIMHEHHOE JABIKEHUE. Y CKOpeHHe CBOOOAHOrO mafeHus. OmbIThI
lanunes.

['padmyeckas WHTEpHpeTalnusi YCKOPEHHS, CKOpPOCTH, MPOUAEHHOTO MYTH U TEpeMelleHus s
MPSMOJIMHENHOTO IBUKEHUS.

JIBukeHue Tena, OpOIIEHHOTO O] YITIOM K TOPU30HTY.

JBuxkeHne mo okpykHocTU. JIMHeHast CKOpOCTh, YTIIoBasi CKOPOCTh, MEPUO M YacTOTa OOpalIeHUs PU
PaBHOMEPHOM JIBH>)KEHHH 1O OKPY>KHOCTH. CKOPOCTh M YCKOPEHUE MPH JABMXKEHUH MO OKPYKHOCTH.
Bekrop cunel. PaBHOelcTBYO1IIas cuia.

Ilepssiit 3axkoH HerotoHa. Bropoii 3akon Herotona. Tperuii 3akoH Hprotona. IIpuHnun cynepnosunuun
CHIIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMSs: CUila TPEHUSI CKOJbXEHUS, CHJIa TPEHUsSl MOKOs, JIpyrue
Bubl TpeHus. Koadduuument tpenus.

JIBH>KEHUE TEII 10 OKPYKHOCTH IO IEMCTBUEM HECKOJIBKUX CHJL.

3akoH bepHynnu u nogsémMHas cuna kpeuia. COBpeMEHHbIE JIeTaTelbHbIE anmnaparhl, Cy/la Ha MOBOAHBIX
KPBUIBSX, aHTUKPBLIO Ha CKOPOCTHBIX aBTOMOOMJISIX. JIBI)KEHHE TI0€3/1a HA MATHUTHOW TTOTYIIIKE.

Cuna TSKeCTH U 3aKOH BCEMHPHOTO TATOTEHUS. J[BIKEHUE Tell BOKPYT IPaBUTALIMOHHOTO IIEHTPa (B TOM
yucie maanet Bokpyr Connua). [lepBas kocmudeckast ckopocTs. HeBecoMOCTh U EpETPy3KH.
PaBHOBecue warepuanbHON ToukH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecme TBEPAOro Tenma ¢
3aKpEIUIEHHOM OChIO BpaleHuss. MoMeHT cuibl. LIeHTp TsxecTu.

Nmnynse Tena. MI3mMenenne umnynasca. UMmysnbc cuibl. Ypyroe u Heynpyroe B3auMoIeicTBHE. 3aKOHbI
W3MEHEHUS U COXPAHEHUS UMITYJIbCA. PEakTHUBHOE ABUKEHHUE.

Mexannueckass paboTa W MOIIHOCTh. PaboTa cui TshkecTH, ympyrocTt, TpeHus. CBs3b JHEpPTUU U
pabotsl. [loTeHnManpHas YHEPTUs TeNa, MOAHITOTO HaJl MOBEPXHOCTHIO 3eMiH. [loTeHInanbHas SHeprus



ckatoil nmpyxuHbl. KuHetnueckas sHeprus. TeopeMa O KMHETUYECKOW 3HEPIrUU. 3aKOH U3MEHEHMsS U
COXpPAHEHHUsI MEXaHUYECKOW SHEPTHH.

Hemoncmpayuu.

Habmroienne MexaHn4eckoro JBUKEHHS TeJla OTHOCUTEIBHO Pa3HBIX TeN OTCUETA.

CpaBHeHHE MyTel U TPAEKTOPHI IBM>XKEHHS OJTHOTO U TOTO K€ T€Jla OTHOCUTEIBHO Pa3HBIX TEJI OTCUETA.
N3mepeHre CKOpOCTH U YCKOPEHUs MPSMOIMHENHOTO IBUKEHUS.

HccenenoBanue Npu3HaKoB PaBHOYCKOPEHHOTO JIBHKEHHUSL.

Habmroienue 1BH>KEHUs Tella 0 OKPYKHOCTH.

Habmionenne MexaHMYeCKHMX SIBICHUH, MNpoUcXonaumx B cucreMe otcuéra «Temexka» mnpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHHH OTHOCUTEIIBHO KaOMHeTa (QU3HUKH.

Habmronenue paBHOBecHs Tell, CBOOOJHOTO MaJieHus, KoueOaH!sl MasiTHUKA B MHEPIMAIBHBIX CUCTEMax
KaK NOATBEPKACHUE NPUHIUIIA OTHOCUTEIbHOCTH.

3aBUCHUMOCTB YCKOPEHHMS TeJla OT €r0 MacChl U JEHCTBYIOIIEH HA HETO CUJIBI.

Habmroienue paBeHcTBa CUIT TPU B3aUMOICHCTBUU Tell.

W3meHenue Beca Tena npyu yCKOPEHHOM JIBH)KEHHH.

[lepenaya nmiynbca npu B3aUMOJEHCTBUU TEI.

[TpeoOpa3zoBanus SHEPTUH PU B3aUMOICHCTBUHU Tell.

CoxpaHeHue UMITyJbca MPH a0COMIOTHO HEYIPYTOM B3aUMOCHCTBHH.

CoxpaHeHue UMIyJibca IpU yIpyroM B3auMOJEHCTBUN.

Habmtoienue peakTHBHOTO JIBHKEHUS.

CoxpaHeHue 3Hepruu npu CBOOOTHOM MaJACHUU.

CoxpaHeHue SHepruu Ipy JIBHKEHHUH TeJla 01 J€HCTBUEM MPYKUHBI.

Jlabopamopnusie pabomot u onvimel.

KoHcTpynpoBaHnue TpakTa Juisi pa3roHa U JaJIbHEHMIIEro paBHOMEPHOTO ABUKEHUS IIAPUKA UITH TEJIEKKH.
Onpenenenue cpenHell CKOPOCTH CKOJBXKEHUsS Opycka WM JABI)KCHUS [IapuKa MO0 HAKJIOHHON
MJIOCKOCTH.

Ornpenenenne yCKOpeHus Tea Npyu paBHOYCKOPEHHOM JIBUKEHUH 10 HAKJIOHHOW MJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH MYTH OT BPEMEHU MpPU PABHOYCKOPEHHOM JIBMXKEHHH Oe€3 HadyallbHOM
CKOPOCTH.

[TpoBepka runoTessl: eciiu Mpu PaBHOYCKOPEHHOM ABMXEHHH 0€3 HA4aJbHOW CKOPOCTH MYTH OTHOCATCS
KaK psii HEUETHBIX YUCEN, TO BPEMEHA OJINHAKOBBI.

HccnenoBanue IBUKEHUS Tea, OPOIIEHHOTO O] YIJIOM K TOPU30HTY.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHHUSI CKOJIBKEHHUS OT CHIJIbl HOPMAJIBHOTO JaBJICHUSI.

Onpenenenne k03P PULINEHTA TPEHUS CKOIBKEHHUS.

Ornpenenenne )kECTKOCTU MPYKUHBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI YIOPYTOCTH, BO3HUKAWOIIEH B MPYXHUHE, OT CTENEeHU Aedopmanuu
MPY>KUHBI.

Onpenenenne pabOThl CHJIBI TPEHHUS TPU PABHOMEPHOM JBMKCHHH Tella [0 TOPU30HTAIbHOM
MOBEPXHOCTH.

Omnpenenenne pabOTHl CHJIBI YIPYTOCTH MPHU MOABEME Tpy3a C HCHOJIB30BAHHEM HEMOABI)KHOTO U
[MOJABHUKHOTO OJIOKOB.

Pa3znen 9. Mexann4veckue KoJ1e0aHUSA M BOJHBI.

Konebarenbnoe npmkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIEOAHUM: TMEPUOJA, YacToTa, aMILUIUTYZA.
["apmonnueckue konebanus. 3aTyxaromnue kojaebanus. BeiHyXk1eHHbIe konebanus. Pesonanc.
Matematuueckuil U pyKUHHBIA MasTHUKH. [IpeBpariienre sHepruu npu KoneOaTeIbHOM JIBHXKEHUU.
Mexanuveckue BOJHBL. [IpogonbHble W monepeuHble BOJHBL. (CBONCTBA MEXAHMYECKUX BOJIH:
uHTepdepeHmsa U audpakuus. [nmMHa BOJTHBI U CKOPOCTh €€ pacrpocTpaHeHus. MexaHnuecKrue BOTHbI B
TBEPIOM TeJIe, CEICMUYECKUE BOJIHBI.

3Byk. Pacnipoctpanenue u oTpakeHue 3Byka. 'pOMKOCTh 3ByKa U BBICOTA TOHA. Pe30HAHC B aKyCTHKE.
Wudpa3Byk u ynbTpa3Byk. Mcrnonbp3oBaHue yIbTpa3ByKa B COBPEMEHHBIX TEXHOJIOTHSX.
Hemoncmpayuu.

Hab6mronenue xonebanuil Ten Mo 1eWCTBUEM CHIIBI TSDKECTH M CUITBI YIIPYTOCTH.

Habmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Habnronenne BIHYX/IEHHBIX KOeOaHU 1 pe3oHaHca.

PacrnipocTpanenue mpo0abHBIX U MMONEPEYHBIX BOJIH (HA MOJIEIH).

Hab6mronenue untepdeperimm u qudpakiiny BOJIH Ha TOBEPXHOCTH BOJIBIL.

Habnronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI1 pe30HaHC.

Jlabopamopuwvie pabomul u onvimel.



Omnpenenenne 9acTOThl U TIeproia KoneOaHuii MaTeMaTHYECKOTO MasiTHHUKA.

Omnpenenenne 4acToThl U Mepruoa KoiaeOaHui Npy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH TIepro/ia KoieOaHui rpy3a Ha HUTH OT JAJTUHBI HUTH.

HccnenoBanue 3aBUCMMOCTH TIepro/ia KoieOaHui NMPyKUHHOTO MasiTHUKA OT Macchl rpysa.

[TpoBepka HE3aBUCHMOCTH TNepHo/ia KoJieOaHHi rpy3a, MOJBEIICHHOTO K JIEHTE, OT Macchl Ipys3a.

OnBbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD NIEpHUOAa KoeOaHUI MPYKUHHOTO MasiTHUKA OT MacChl Ipy3a
U KECTKOCTU NIPYKUHBI.

H3mepenne yckopeHus cBOOOAHOIO MaJCHHUS.

Pazgen 10. DiaekTpoMarHuTHOE MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.

DJIEKTPOMarHuTHOE IoJie. DJEKTPOMArHUTHbIE BOJIHBI. CBOMCTBa 3JIEKTPOMarHUTHbIX BosH. lllkana
3JIEKTPOMAarHUTHBIX BOJIH. MCIIOIb30BaHNE 371€KTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBsA3HU. Paanonokanus.
KocMmuueckast cBsi3b.

DOnexkTpoMarHuTHas npupoja cBera. CkopocTh cBeTa. BoiHOBbIe cBoiicTBa cBeTa: MHTepdepeHIus U
nudpakiys.

Hemoncmpayuu.

CBoiiCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

HNuTtepdepentus u qudpakims cBeTa.

Jlabopamopnwvie pabomot u onvimeol.

W3ydeHue CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIJIBHOTO TenedoHa.

[TpoBeneHre ONBITOB IO HAOIIOIEHUIO HHTEp(EepeHITNN U TUDPAKIIIHN CBETA.

Pa3znea 11. CBeToBbI€e IBJICHNUS.

JlyueBass Moxmenp cBeta M reoMerpuyeckas onrtuka. VMcrounuku cBera. IIpsamonuneitHoe
pacupoctpaneHue ceta. 3armeHuss Comnua u Jlynel. Otpakenue cBera. [lmockoe 3epkano. 3akoH
oTpaxkeHus ceeta. [loctpoenue n3o0paxkeHuit, ChOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue certa. 3akoH npenomiieHus cBera. [lomHoe oTpaxkeHue ceta. Mcnonb3oBaHHE MOIHOTO
OTPa)KE€HHUS B ONITUYECKUX CBETOBOAAX, ONTOBOJOKOHHAS CBS3b.

Jlunza, xox mydeil B nuH3ze. Popmyna ToHkoW nuH3BL [locTpoeHune uzobpaxkeHuil, chopMUPOBAHHBIX
TOHKOM JuH30M. OnTHueckas cucrema ¢oToanmnapara, MUKpOCKoNa U Teneckona. ['nma3, kak ontuuyeckas
cucreMa. bim3opyKkocTh U 1alIbHO30PKOCTb.

Pasnoxxenue Genoro ceeta B crekTp. OnbiTel HetoToHa. Cio)eHNe CeKTpaibHBIX IBETOB. Jucnepcus
CBeTa.

Hemoncmpayuu.

[IpsiMonuHeItHOE pacpOCTpaHEHUE CBETA.

OtpaxkeHue cBera.

[Tony4yenne n300paXkeHU B IIIOCKOM 3€pKale.

ITpenomiieHue cBera.

OnTHyeckuii CBETOBOI.

Xon nyuelt B coOuparomiei Junse.

Xox Jydeil B paccenBaroleH JINH3E.

[Tony4yenne n3o00paXkeHU C MOMOIIBIO JIMH3.

[Tpuntmn neiictBust GporoanmnapaTa, MUKPOCKOIIA U TEIECKOTA.

Mogens riasa.

Paznoxenue 6e10ro cBera B CIIEKTP.

[Tony4yenue 6enoro ceera Npu CIOKEHUU CBETA Pa3HBIX [[BETOB.

Jlabopamopuvie padomol u onvimel.

HccnenoBanue 3aBUCUMOCTH yIJ1a OTPaYKEHUS CBETOBOIO Jiyda OT yrija HajJeHHUs.

N3yueHue cBOMCTB N300paXKeHUs B TUIOCKOM 3€pKalie.

HccnenoBanue 3aBUCMMOCTH yTila MPETOMIIEHHS OT YIJia MaJeHusl CBETOBOTO Jyda Ha TPaHULIE «BO3yX—
CTEKJION.

[Tony4yenue n300pakeHU C MOMOIIBIO COOMPAOLIECH JTHH3BI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHITbI COOMPAIOIIEH JINH3BI.

OnbITHI IO PA3JI0KEHHIO OEJIOr0 CBETa B CHEKTP.

OMBITHI MO BOCIIPUSATHUIO I[BETA MPEAMETOB TP UX HAOTIOACHUN Yepe3 IBETOBBIC (DUITBTPHI.

Pa3znen 12. KBanToBble sIBJICHHUS.

OmnswiThl Pezepdopna u mmanerapHas mojens aroma. Mogens aroma bopa. Mcnyckanue u morjomieHue
cBera aromMoM. KBaHThI. JInHeYaTbie CIEKTPHI.

PaguoaktuBHOCTh. Anba-, 6eTa- U ramma-uznydeHusi. CTpoeHre aTroMHOro siipa. HykimoHHast MoJenb
aToMHOro snapa. M3otomsl. PagmoakTuBHble mnpeBpauieHus. llepuon mnosypacnana aTOMHBIX siAEp.
JelicTBUE paAOAKTUBHBIX U31yYE€HUN HA KUBbIE OPraHU3MBbI. 3alUTa OT PAAMOAKTUBHOIO U3IIYYECHHUS.



S nepuble peakunu. 3aKOHBI COXpAaHEHUS 3apsiIOBOIO U MAacCOBOIO UYMCEN. DHEPIus CBSI3U aTOMHBIX sJIEP.
CBa3b mMacchl U 3Hepruu. Peaknuum cunte3a u nenenus anep. Mcrounuku sHepruu CoyHI@ U 3BE3M.
SnepHas sHepreTrKa. JKOJOTHUECKHE MPOOJIEMBI SIIEPHON SHEPTETUKH.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HHUs U TOTJIOMICHHUS.

CrieKTpbl pa3IMYHbIX T'a30B.

CnekTp Bogopoaa.

Habmonenue TpexkoB B kamepe Bunbcona.

Pabora cuéruyrka HOHU3UPYIOMIHUX U3TYICHHI.

Perucrpanus u3inydeHus IpUpOIHBIX MUHEPAIOB U IMPOAYKTOB.

Jlabopamopnuvie pabomot u onvimeol.

Habmroienue CriomHbIX ¥ IMHEHYAThIX CIIEKTPOB U3JIy4EHUSI.

HccnenoBanue TPEeKOB: U3MEPEHHUE YHEPTUU YACTHUIIBI IO TOPMO3HOMY ITyTH (110 (hoTorpadusim).
W3mepenne paanoakTUBHOTO GoHa.

IoBTOPUTEIBbHO-0000 AU MOTYJIb.

[ToBTOpUTENHEHO-00001IAIOIINN MOTYJb ITPEIHA3HAYECH JIJIs1 CUCTEMATU3aluU U 00001EeHUS IPEIMETHOTO
COJIep’)KaHUs W OMbITAa JAEATEeIbHOCTH, NIPUOOPETEHHOrO0 TMpH M3YYEHUH BCEro Kypca (U3UKU
yrayOiIEHHOTO YPOBHS, a TAKXKE JIJIsl IOJTOTOBKM K OCHOBHOMY T'OCY/ITapCTBEHHOMY SK3aMeHY o (pU3UKe.
B nponecce m3zydueHuss AAHHOTO MOJYJS pEaU3ylOTCA M IOJIyYaloT AajibHEiIee pa3BUTHE yueOHbIE
NEeNCTBUS, OOeCleynBarolue JOCTI)KEHUE MPEeIMETHBIX M METalpeJAMETHBIX Pe3yabTaToB OOYyYeHHs,
dbopMUpOBaHHUE €CTECTBEHHO-HAYYHOM TpPaMOTHOCTU: OOBSCHEHHE W OINKCAHUE SIBICHUH HAa OCHOBE
NpUMEHEeHUS (PU3UYECKUX 3HAHWI, WUCCIIENOBATEeNbCKUE JIEHCTBUS (BBIIABIKEHUE THUIIOTE3, OCTAHOBKA
eI U TUTAHUPOBAHKE UCCIICIOBAHMS, aHAIN3 JaHHBIX U MOJy4YeHHE BHIBOJIOB).

[TpenmourutenbHOM HOPMOI OCBOCHUS MOAYIIS SBJISETCS MPAKTUKYM, TPOrpaMMa KOTOPOTO BKITFOYAET:
pelleHre 3ajad, OTHOCSIIMXCSA K Pa3jMuHbIM pa3fesaM U TeMaMm Kypca (U3MKH, B TOM YHUCIE 3ajad,
UHTETPUPYIOIINX COJIEP’KaHUE Pa3HBIX PA3/IENIOB;

BBITMIOJTHEHHE JIa0OpaTOPHBIX PadOT M OMBITOB (BKJIIOYas pabOTHI M OMBITHI U3 MEpPeYHel K paszzienam
Kypca) B YCIOBHSIX CaMOCTOSITENIbHOTO TUIAHUPOBAHMSI TPOBENEHUS UCCIEIOBaHUs, BbIOOpa U
000CHOBaHUS METO/1a U3MEPEHHUSI BETUYHH, COOPKU IKCIIEPUMEHTATBHON YCTAaHOBKU;

BBITMIOJTHEHHE MPOOJIEMHBIX 3a/laHUI MTPAKTUKO-OPHUEHTUPOBAHHOTO XapakTepa (3aJaHus M0 eCTeCTBEHHO-
HAyYHOU IPaMOTHOCTH), B TOM YHUCJIE 33JJaHUI C MEKIPEIMETHBIM COJIEPKaHUEM;

paboTy Haj TPYNIOBBIMH WJIA HWHIUBUAYATbHBIMU MPOEKTAMHU, CBA3AHHBIMU C COJIEp’KaHHUEM Kypca
bU3HKH.

W3ydyeHre  MOBTOPUTENBHO-0000MIAIONIETO  MOIYJAS  MOXET  3aKaHYMBAThCsl — MPOBEIACHHEM
JTUATHOCTHYECKON pPaboThl 3a Kypc (U3MKH YrIyONEHHOTO YPOBHS, BKIIOYAIONIEH 3aJaHUS PA3HOTO
YPOBHS CIOXHOCTU. Pe3ynbTarhl BBIMOTHEHUS JUATHOCTHYECKOW pabOThl MOTYT MOKa3bIBaTh CTEMEHb
TOTOBHOCTU OOYyYaloOUIMXcsd K OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o (U3HKe, a Takke
CBU/JIETEJILCTBOBATH O JJOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOI IPaMOTHOCTH.

INTAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA  IIPOTPAMMBLI  II0 ®U3HUKE HA
YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHIMA

I/I3yquHe (I)I/I3I/IKI/I Ha YPOBHE OCHOBHOI'O 06Iuer0 O6pa3OBaHI/I$I HaIlpaBJICHO Ha JOCTUXXCHUC
JIMYHOCTHBIX, MCTAITPECAMETHLIX U IPCAMCETHBIX O6pa3OBaTCJ'IBHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynbTrare m3yueHuss Gpu3uMKd Ha YpOBHE OCHOBHOIO OOIIEro 0Opa3oBaHHs y OOydaromierocss OyayT
c(hOpMHUPOBAHKI CIIEAYIONINE JUYHOCTHBIE PE3YIbTATHI B YACTH:

e ])nampuomuyeckozo eocnumanu:

MPOsIBIICHUE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (hU3MUECKON HAYKU;
[IEHHOCTHOE OTHOIIIEHHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

® 2)2parxcoancko2o u 0yxo8Ho-HpPAGCMEEHHO20 60CRUMAHUA:

TOTOBHOCTh K QKTUBHOMY YYacTHIO B OOCYXKICHHH OOIIECTBEHHO 3HAYMMBIX M ITHYECKHX MpobieMm,
CBSI3aHHBIX C MTPAKTHYECKUM MIPUMEHEHHEM JOCTHKEHUHN PU3UKH;

OCO3HAHUE BaXKHOCTH MOPATbHO-3TUUECKUX MPUHIUIIOB B JE€ATEIbHOCTH YUYEHOTO;

® 3)acmemuueckozo 60CRUMAHUA:



BOCTIPUATHE ICTETHUYECKUX KayecTB (U3MUECKON HayKu: €€ TapMOHUYHOTO TOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, TaKOHUYHOCTH;

o {)uennocmu HAYYHO20 NOZHAHUA:

OCO3HaHHE LIEHHOCTU (PU3MUECKON HAyKH KaK MOIIHOIO MHCTPYMEHTA MMO3HAHUS MUpPA, OCHOBBI Pa3BUTHUS
TEXHOJIOTH, BaXXHEUIIIEH COCTABIISIONICH KYIbTYPHI,

OpUEHTAIlMsl B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HbIX HpPEJCTaBICHUNH OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIbI;

pa3BUTHE HAYYHOU JTF0O03HATEIHLHOCTH, HHTEPECA K UCCIIeI0BATEIbCKON AeSITENbHOCTH;

o 5)hopmuposanun Kyiemypst 300p08b3a U IMOUUOHATILHO20 DJ1A20N0TIYHUA:

OCO3HAaHHE IIEHHOCTH 0e30MacHOro 00pasa >KU3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHpE, BaXKHOCTU
npaBusl 0€30MacCHOrO TMOBEACHUS Ha TPAHCIOPTE, HAa JOpOorax, C OJJIEKTPUYECKHUM U TEIJIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBHSIX;

c(hOpMUPOBAHHOCTh HaBbIKa pedIeKCHH, NMPU3HAHUE CBOETO IpaBa Ha OUIMOKY M TaKOro ke IpaBa y
JIPYroro 4ejoBeKa;

® 6)mpy006020 6ocnumanu:

AKTHBHOE y4yacTHE B PEUICHHH NMPAKTUYECKUX 3a]ad (B paMKax CeMbH, 00pa30BaTEIbHON OpraHU3aluH,
ropojia, Kpasi) TEXHOJOTMYECKOW M COIMAIbHON HampaBiICHHOCTH, TPEOYIOIUX B TOM YHUCIE H
buznyecKux 3HaAHMUIA;

MHTEpPEC K MPAKTUUYECKOMY U3YUEHHIO Mpodecchil, CBI3aHHBIX ¢ (DU3HKOIA;

® 7)IK0N102U4€eCK020 60CRUMAHUA:

OpHUEHTAIlMs Ha IpUMEHEeHHEe GU3NYECKUX 3HAHUN JJI PElIeHHs 3a/ad B 00JIaCTH OKPYXKAIOIIEH Cpesbl,
IJIAHUPOBAHUS MOCTYIIKOB U OLEHKH MX BO3MOKHBIX MMOCIEACTBUI JJIsl OKPYKAIOIIEH Cpebl;

OCO3HaHHUeE T1100aJIBLHOr0 XapaKTepa 3KOJOTUYECKUX MPOOJIeM U MyTeil UX pelIeHus;

e 8)adanmayuu K U3MEHANOUWUMCA YCIAOGUAM COUUATLHOU U RPUPOOHOIL CPedbl:

NOTPEOHOCTh BO B3aUMOJICHCTBUU TIPU BBINOJHEHUHM HCCICAOBAaHUN M TMPOEKTOB (PHU3NUYECKOU
HaIlPaBJIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTUX;

MOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO AESITEIbHOCTD;

NOTPeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHUN, YMEHHUH (QOpPMYIMpPOBATH HAEU, MOHATHUS, TUIIOTE3BI O
buznyecKkux 0ObEKTaxX U SBICHUSX;

OCO3HaHHE ACPUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00acTu GU3UKH;

IUTAHUPOBAHKE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHMUIA;

CTpeMJICHHE aHAJTU3UPOBATh U BBISBISATH B3aUMOCBS3H MPUPOIbI, OOLIECTBA K IKOHOMHUKH, B TOM YHUCIIE C
UCIIOJIb30BaHNEM (UZNYECKUX 3HAHUIA;

OIICHKa CBOMX JEWCTBHI C Yy4€TOM BIUSHUS Ha OKPYXKAIOIIYI0 CpEeAy, BO3MOXHBIX TJIOOATBHBIX
MOCJIEACTBHM.

METAINPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHs TporpaMMbl MO (H3UKE HAa YPOBHE OCHOBHOIO O0IIEro 0oOpa3oBaHUS Y
oOyuaroterocst OyayT chopMUpOBaHBI MeTaNpeIMeTHBIE Pe3yJbTAThl, BKIIOYAIONINE TO3HABATEIbHbIC
yVHHUBEpCaJdbHble y4eOHblE JEHCTBUS, KOMMYHHKATHBHBIE YyHUBEpCalbHblE Yy4eOHbIEe JeiCTBUS,
pEryIATUBHbBIE YHUBEPCAIIbHbBIE YUeOHBIE JEHCTBUS.

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble Jlornueckue aeiicTBUA:

BBISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKN OOBEKTOB (SBJICHHI ), KJIaCCUPHUIIMPOBATH HUX;
BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHUBOpPEUHs] B paccMaTpuBaeMbIX (akTaX, JAHHBIX W HAOIIOJICHUSX,
OTHOCSIIIUXCS K (PU3MUYECKUM SBIICHUSIM;

BBISBJISITh PUYMHHO-CIICACTBEHHBIE CBSI3U MPU U3YYCHUU (DU3MUYECKUX SBICHWUN M MPOIIECCOB, NENaTh
BBIBOJIBI C MCIIOJIb30BAaHUEM JIEAYKTUBHBIX M MHIAYKTUBHBIX YMO3aKJIIOUECHHUH, BBIIBUIAThb THUIIOTE3bI O
B3aMMOCBS3SIX (PU3MUECKUX BEIMYUH;

CaMOCTOSITENILHO BBIOMpATh CMOCO0 pelieHus y4yeOHOU (u3ndeckoil 3amaun (CpaBHEHHE HECKOIBKHX
BapHAHTOB peIleHUs, BHIOOp HamOoliee TOAXOMSAIMIET0O C YYETOM CaMOCTOSITENFHO BBIJEICHHBIX
KpUTEPUEB).

Ba3oBble ucciieaoBaTeIbCKHuE JeHCTBUS .

HCIIOJIb30BaTh BOIPOCHI KaK UCCIIEI0BATENBCKUI HHCTPYMEHT ITO3HAHUS;

MPOBOAMTH MO CaMOCTOSITENIBHO COCTaBICHHOMY IUJIAHY OMBIT, HECIOXKHBIN (PU3UYECKUI SKCIIEPHUMEHT,
HeOOoJIbIIOE HCcTe0BaHne GUBNYECKOTO SIBICHUS;



OLCHUBATb HA NPUMCHUMOCTb U JOCTOBCPHOCTDH HH(pOpMaL[I/IIO, MOJIYYCHHYIO B XOJI€ MCCJIICJOBAHUS WA
JKCIIEPUMEHTA;

CaMOCTOSTENIbHO (popMyIHpoBaTh 000OIIEHNS W BBIBOJIBI TIO pe3yJbTaTaM MPOBEAEHHOTO HAOIIOCHUS,
OTIbITa, UCCIIEIOBAHUS;

MPOrHO3HPOBATh BO3MOXKHOE JalibHEHIee pa3BUTHE (PU3NYECKUX TMPOIECCOB, a TaKXKe BBIABUTATH
MPENOJIOKEHUS 00 X PA3BUTHUU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pa6Gora ¢ undopmaunmeii:

INPUMEHSTh PA3JIMYHbIE METOJbI, HHCTPYMEHTbl U 3alpOChl MpU MOUCKE U 0TOOpe HHpOpMaLMU U
JAHHBIX C YUETOM MPEAJIOKEHHOM yueOHOM pu3nueckoi 3aaauu;

aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U HHTEPIPETUPOBATH HMH(OPMALIMIO Pa3IMYHBIX BUAOB U (opM
MpeJICTaBICHHUS,

OLICHUBATh  HAAEKHOCTb  MHPOPMALMU 1O  KPUTEPHUSM, MPEAJOKEHHBIM  y4YUTelIeM MU
c(hOpMyJIMPOBAHHBIM CAMOCTOSTEILHO;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAIbHYIO (QOpMY MpeAcTaBieHUs MHGOPMALUU U HIUTIOCTPUPOBATH
peliaeMble 3a/1a4l HECTIOKHBIMU CXEeMaMHt, JuarpaMMaMu, HHOHM rpauKoi 1 uX KOMOMHALIUSIMH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B X0/ie OOCYXJeHHs] y4yeOHOro marepuala, pe3ysbTaToB J1a00paTOPHBIX pabOT M MPOEKTOB 3a/1aBaTh
BOIPOCHI 110 CYIIECTBY O0OCY>KJaeMOW T€MbI U BBICKA3bIBaTh WJICU, HAIlCJICHHBIC HA PEHICHHE 33Jauu U
nojjepkaHue 0JaroxenaTeIbHOCTH OOIIEHUS;

COTIOCTABJISITh CBOM CYXKJIEHUS C CYXKICHHUSIMH IPYTHX YYaCTHUKOB JHaliora, OOHAPYKUBATh Pa3InyUe U
CXOJICTBO MO3UIUH;

BBIPaXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

nyOJIMYHO  TPEACTaBIATh  PE3YNbTaThl  BHIMOJHEHHOTO  (M3MYECKOTO OMbITa  (9KCIEPUMEHTA,
HCCJIEIOBAHMUSI, IPOEKTA);

MOHMMATh M HCIOJIb30BaTh MPEUMYILECTBA KOMAaHIHON W HMHIWBUIYaTbHOW pabOTHl MpU pEHICHUU
KOHKPETHOU (hU3UUYECKOM MPOOIEeMBbL;

OPUHUMATh IIeTd COBMECTHOW JIEATENbHOCTH, OPraHM30BBIBATH JEUCTBUSA MO €€ JIOCTHXKEHUIO:
pacrpenensiats poiu, o0CYKIaTh MPOLECChl W PE3ybTaTbl COBMECTHOW pabOThl, 0000IIaTh MHEHHUS
HECKOJIbKUX JTIOJICH;

BBIMIOJHATh CBOKO 4YacTh PabOTHI, AOCTUTas KaueCTBEHHOTO pe3yjibTaTra IO CBOEMY HAIpPaBICHUIO U
KOOPJMHUPYS CBOU ACUCTBUSI C APYTUMHU YWICHAMU KOMaH/IbI;

OIICHMBATh KAaueCTBO CBOET0 BKJIaJa B OOMMUH MPOAYKT MO KPUTEPUSAM, CAMOCTOSATEIHHO
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B KM3HEHHBIX U YYEOHBIX CUTYaIUSAX, TPEOYIOIIUX ISl pelieHus (PU3NIECKUX
3HAHUM;

OpPUEHTUPOBATHCS B PA3NIUYHBIX MOAX0/IaX MPUHATHS PElIeHUH (MHIUBUIYyaTbHOE, IPUHATHE PEUICHUS B
rpyIie, IPUHATUE PEIICHUN TPYIION);

CaMOCTOSITENIbHO COCTaBIATh AITOPUTM pelieHus] GU3MUECKOM 3a7]aun WK TIaH UCCIIEOBAHUS C yUETOM
UMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh MpejiaraeMble BapUaHTHI
peLIeHu;

JieNath BEIOOpP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYallUH U MPEJIaraTh MjiaH €€ N3MEHEHMUS;

OOBSCHATH, TPHUYUHBI JOCTIDKEHUS (HEIOCTIDKEHHUS) pe3yJibTaTOB JESATENLHOCTH, [1aBaTh OIICHKY
NpPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B IEATEIHHOCTH (B TOM YHCIIE B XOJ] BBIMOTHEHUS (PH3NYECKOTO UCCIESTOBAHUS WIIN
MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBIIUXCS CHUTYaIlMd, YCTaHOBJCHHBIX OIIUOOK,
BO3HUKIIUX TPYIAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIENU U YCIOBUSM.

CTaBUTH ce0s HAa MECTO JPYTroro 4eIoBeKa B XOJE CIOpa WM JAUCKYCCHH Ha Hay4YHYIO TeMy, TOHMMATh
MOTHUBBI, HAMEPEHHUSI U JIOTUKY JPYTroro.

MpHU3HaBaTh CBOE MPABO Ha OMIMOKY MPH pelieHN: (GU3MUECKUX 3a]a4 WK B YTBEPXKICHUSX HA HAYIHBIC
TEMBI U TaKO€ K€ MPaBo APYroro.

IMPEJIMETHBIE PE3YJIBTATDBI



K koHmy oOydeHust ¢ 7 Knacce npeMETHBIC Pe3yNbTaThl Ha YIIIyOJCHHOM YPOBHE JOJDKHBI OTPaKaTh
c(hOpMUPOBAHHOCTH Y OOYYAIOIIMXCS YMEHUM !

UCTIONIb30BaTh TOHATHUS: (pU3WYEeCKMe M XMMHYECKHE SIBJICHUS, HAONIOJCHHE, SKCIEPHUMEHT, MOETb,
THITOTE3a, CAMHUIB! (PU3HUECKUX BEJTMYMH, aTOM, MOJICKYJIa, arperaTHbIe COCTOSIHUS BelecTBa (TBEPIOE,
KHUJKOE, ra3000pa3HOe), MEXaHMUECKOE JBIDKECHHE (PaBHOMEPHOE, HEpaBHOMEPHOE, MPSIMOJIMHEHHOE),
TpaeKTOpus, paBHOACHCTBytomas cui, pgedopmanust (ympyras, IUTaCTHYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBI;

YBEPEHHO pa3inyarh sBICHUS (Iuddy3us, TEIUIOBOE BIDKCHWE YaCTHI[ BELIECTBA, PaBHOMEPHOE
JIBIDKCHNE, HEPAaBHOMEPHOE IBIDKCHHE, MHEPIHMS, B3aWMOJCHCTBHE Tell, PABHOBECHE TBEPHABIX TEN C
3aKpeIUIEHHON OCBhIO BpAIlleHWs, Iepefava JaBJeHUS TBEPABIMU TelaMH, JKUIAKOCTSIMU W Ta3aMH,
aTMoc(epHOE JaBJICHHE; IUIaBaHWE TeEJ, MPEBPALICHUS MEXAaHMYECKOH HHEPruH) IO ONUCAHUIO HX
XapaKTEePHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (PU3NIECKOE SBICHHE;
pacno3HaBaTh IMPOSBICHHE H3YYCHHBIX (U3MYECKUX SIBICHUH B OKpYXalolmleM MHUpe (B TOM 4YHCIe
(du3nyeckne SBICHUS B MIPUPOAE: IPUMEPHI IBIKEHHS C PA3IMYHBIMU CKOPOCTSIMU B JKUBOW M HEKUBOU
HpUpoJe, ACHCTBUE CHJI TSDKECTH, TPEHUS, YIPYTOCTH B NPUPOJAE U TEXHHUKE, BIUSHHE aTMOC(HEPHOTO
JIaBJICHUSI Ha JXMBOH OpraHW3M, IIaBaHHE DPbHIO, phIYard B TeJIe YEIOBEKa), NMPH 3TOM IIEPEBOAUTH
NPaKTHYECKYI0 3aJady B Y4eOHYIO, BBLICIATH CYLIECTBEHHBIE CBOICTBA (MpU3HAKH) (PU3MIECKUX
SIBIICHHI,

OIMCHIBATh U3y4YEHHBIC CBOMCTBA TNl U (PU3MUYECKUE SBICHUS, HCIIONB3Ys (pU3NYEeCKUe BEIMYHHBI (Macca,
00BEM, IUIOTHOCTH BEIECTBA, BPEMSI, ITyTh, CPEIHSISI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Tea,
cujla TpeHUs, JaBleHWe TBEPAOTO Teja, JdaBieHHE CToi0a JKUAKOCTH, BBITAJIKHBAIONIAS CHIIA,
MexaHW4eckasi padoTa, MOIIHOCTb, IUICYO CHJIbI, MOMEHT CHJIBI, KOI(QHUIHMEHT IOJIE3HOTO JEHCTBHS
MEXaHW3MOB, KHHETHYECKass W TOTCHIUAJbHAs OJHEPrHs), INPHU OINUCAHUHM IPABWIBHO TPAKTOBATh
(U3MYECKUH CMBICIT HCHOJNB3YEMBIX BEJIWYMH, MX OOO3HAYEHUS W EAWHHIBI (U3MYECKUX BEIUYUH,
HAaXOJHUTh (POPMYJIbI, CBS3BIBAIOIINE JaHHYIO (PU3MYECKYIO BEJIHYHHY C JAPYTUMH BEIMYMHAMH, CTPOUTH
rpauKy U3y4eHHBIX 3aBUCHMOCTEH (PU3NUECKUX BEITHYHH;

XapaKTepHu30BaTh CBOMCTBA Tel, (U3MUECKHUE SBICHHUS U MPOLECCHI, UCIONB3YsI MIPAaBUIIa CIOXKECHUS CUIT
(BIONB OAHOM mpsMoit), 3akoH ['yka, 3akon Ilackans, 3akoH ApxuMena, NpaBUJIO PAaBHOBECHS phlyara
(6s10Ka), «30J10TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHHS MEXaHMYECKOW SHEPTUH, IPU ITOM JaBaTh
CIIOBECHYIO ()OPMYJIHPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MaTEMaTHYECKOE BBIPaKCHHE;

CTPOUTDH NMPOCTHIE (PU3NYECKUE MOJENIN PEATbHBIX 00BEKTOB, IPOLIECCOB U SIBICHUH, BBIACISATH IPU ATOM
CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBOHCTBAa OOBEKTOB, MPOLECCOB, SBJICHUH, IPUMEHATh (PU3UUECKHE
MoJenu 751 00bsCHEHHS (PU3NYECKHX MPOLIECCOB U pEeIIeHUs YUeOHbIX 3a/ay;

OOBSICHATh (U3NYECKUE SBJIECHUS, NMPOLECCHl M CBOICTBAa TeJ, B TOM YHUCIE B KOHTEKCTE CHUTYyalui
NPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa, M pelaTh KauyeCTBEHHBbIE 3aJaud, B TOM 4YHcie TpeOyromue
YHUCJICHHOTO OLEHUBAHUS XapaKTEePHbIX 3HAYeHUH (U3NYECKMX BEIMYMH, INPH 53TOM BBIOMpAThH
a/IeKBaTHYIO (M3UYECKYI0 MOJEb, BBIABIATh INPUUYMHHO-CICACTBEHHBIE CBSI3M W BBICTPAUBATh
JIOTMYECKYIO IIEMOYKY pACCYXKJAECHUH C ONOpoi Ha H3ydyeHHbIE CBOMCTBAa (DHU3UYECKHX SIBJICHUH,
(du3nUeckre 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIH;

pewmath pacu€THble 3amaud (B 2—3 JAeWCTBUS) MO M3y4aeMbIM TeMaM Kypca (GU3UKH, BBIOMpas
a/IeKBaTHYIO (PM3UYECKYIO MOJENb, C UCIOJIb30BAHUEM 3aKOHOB U (OPMYJI, CBA3BIBAIOIIUX (PHU3HUECKHUE
BEJIMYMHBI, 3alUChIBATh KPaTKOE YCIOBUE M pa3BEPHYTOE PELICHUE 3aauH, BBIBIATH HEAOCTAIONINE UITH
U30BITOYHBIE JaHHbIE, OOOCHOBBIBATh BHIOOP METOJla pEIIeHHs 3aJaud, HCIOJIb30BaTh CIPABOYHBIE
JJaHHbIe, TPOBOJUTH MaTeMaTHYeCKHe NpeoOpa3oBaHUS M pacu€Tbl, OIEHHWBATh PEATUCTHUYHOCTh
MOJYYEHHOT0 3HaueHUs (PU3NYECKOH BENIWYMHBI M OINpPENeNiATh Pa3MEepHOCTh (PU3NYECKON BEIMUYHMHBI,
HOJYYEHHOM MPU pPeLIeHNH 3a1a4H;

pacrio3HaBaTh Mpo0JieMbl, KOTOPbIE MOKHO PEIIMTh MPU MOMOIIM (PU3HMUECKUX METOJIOB, U MpelaraTh
OPUEHTHPOBOUHBIA CHOCOO pelleHHus, B OMNHMCAHUU HCCIENOBaHMUA paclo3HaBaTh IPOBEPSEMOE
Ipenonokenue (runoTesy), MHTEpIpeTUPOBATh MOJYUSHHBIH pe3ybTaT;

IPOBOJUTH OIBITHI MO HAOMIOJNEHHUIO (PU3UYECKUX SBICHUNA MU (PU3NYECKHX CBOMCTB Ten (auddysus,
TEIUIOBOE paCIIUpEHUE Ta30B, SBJICHHE HHEPIMH, M3MEHEHHE CKOPOCTH IpHU B3aUMOJCHCTBUHU Tell,
nepeaaya JIaBJICHUS KUIKOCTBIO U Ta30M, NMPOSBICHHUE ACUCTBUS aTMOC(EpPHOro IaBlICHUS, NeicTBUE
IOPOCTBIX MEXaHU3MOB): (OPMYIHUPOBATH TMPEAINOJIOKEHHE (TUIIOTE3Y) O BO3MOXKHBIX pe3yJbTaTax
HaOJIOIeHNH, CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 HM30BITOYHOrO Habopa o000pynoBaHHS |
(GbopMyIHpOBaTH BHIBOJIBI;

IPOBOJUTH MPSIMbIE U KOCBEHHBIE U3MEPEHUST PU3NUECKUX BETHUUH (PACCTOSHUE, TPOMEXKYTOK BPEMEHH,
Macca Tena, oObEM Tena, CHila, TeMIeparypa, IUIOTHOCTh KMIKOCTH M TBEPAOro Tena, CHiia TPEHUs
CKOJIBXKEHUS, JTaBICHUE BO3/yXa, BBITAJIKUBAIOLIAS CUJIA, JIEHCTBYIOIIAs Ha MOTPYKEHHOE B JKUAKOCTD



Teno, Kod()PHUIMEHT TMONE3HOTr0 NEHCTBHUS MPOCTHIX MEXAaHW3MOB) C UCIOJIH30BAHUEM AaHAJOTOBBIX U
M(ppoBbIX MPUOOPOB, OOOCHOBBIBATH BHIOOP METOJIa M3MEpPEHHUsI, (PUKCUPOBATH TMOKA3aHHS MPUOOPOB,
HAXOJIUTh 3HAYCHHE M3MEPSEMON BEITMYMHBI C MIOMOIIBIO YCPEIHEHHS PE3YJIbTaTOB CEPUN M3MEPCHHI U
OILICHUBATh MOTPEUTHOCTh U3MEPECHHUN;

NPOBOJIUTh HECTIOXKHBIE AKCIEPUMEHTAIBHBIC WCCICIOBAHUS 3aBHCUMOCTEH (U3MYECKUX BEITHYUH
(3aBHCHMOCTH TIyTH PaBHOMEPHO JBIKYIIETOCS Tella OT BPEMEHHW JBUKCHUS Tella, CHUJIBl TPEHHUS
CKOJIbXKCHUSI OT CHJIbl HOPMAaJbHOTO JIABJICHHWS, KadecTBa OOpaOOTKM TOBEPXHOCTEH Tel U
HE3aBUCHMOCTH CHJIBI TPEHHUSI OT IUIOHIAJd CONPUKOCHOBEHHS TEN, CHJIbI YINPYTOCTH OT YIUTHHEHUS
NPY>KUHBI, BBITAIKHBAIOIIEH CHIIBI OT 00bEMa MOTrpyXKEHHOM YacTH Teja U OT TUIOTHOCTHU JKUAKOCTH, e€
HE3aBUCHMOCTH OT TUIOTHOCTH TeJla, OT TIYOMHBI, Ha KOTOPYIO IOTPY)KEHO TEJO, YCIOBUH TUIaBaHUs TEJ,
YCIIOBHI paBHOBECHUsI phlyara W OJOKOB): COBMECTHO C y4HTeJdeM (OPMYIHPOBAThH 3a/la4y U THIIOTE3Y
UCCIIC/IOBAHMSI,  CAMOCTOSITEIILHO  IUIAHUPOBATh  HCCIICAOBAaHHE,  CAMOCTOSITENILHO  COOMpAaTh
AKCIEPUMEHTAJIbHYI0 yCTAaHOBKY C HCIIOJIb30BAHUEM HMHCTPYKIIMH, MPEIACTABIATh IOJTyYCHHBIC
3aBUCUMOCTH (PH3MUYECKUX BEIMYMH B BUJC TAOJIUI] M TI'padMKOB, OIICHUBATH IMOTPEIIHOCTH, IENIaTh
BBIBOJIBI 110 PE3yJIbTaTaM UCCIICTIOBAHHS,

coOJIrOIaTh MpaBHJIa TEXHUKH O€3011aCHOTO Tpy/a MpH padboTe ¢ 1abopaTOpHBIM 000PYIOBAHHEM;
yKa3bIBaTh MPUHIIMIIEI JCUCTBUS MPHUOOPOB U TEXHUYECKHX YCTPOUCTB: BECHI, TEPMOMETp, TUHAMOMETP,
COOOMIArOIINECS COCY/IBI, 0apOMETp, pPhIYar, MOIBUKHBIN U HETIOABIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTH;
XapaKTepU30BaTh MPHHIUIBI  JEHCTBHS W3yYEHHBIX MNPUOOPOB, TEXHHYECKHX YCTPOWCTB U
TEXHOJIOTUYECKUX IPOIECCOB C OMOPOM HAa HMX OMHCaHUS (B TOM YHMCIE: TOJIIUIHHKH, YCTPOHCTBO
BOJIONIPOBO/IA, THAPABINYCCKUN TIpecc, cu(OH, MAaHOMETpP, BBICOTOMED, MOPIIHEBOH HACOC, apeoMeTp),
UCTIONB3Yysl 3HAHHWSI O CBOMCTBAaXx (HM3MYECKUX SBJICHUW M HEOOXOAMMbIe (U3NYECKHE 3aKOHBI |
3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl U CXEMATUYHBIC PUCYHKH M3YYCHHBIX TEXHUYECKHUX YCTPOHCTB, U3MEPUTEIIBHBIX
npUOOPOB U TEXHOJIOTUYECKUX MPOLIECCOB TIPU PEIICHUU YIeOHO-TIPAKTUUYCCKUX 3a]1a4;

NPUBOJUTH TMPUMEPHl (HAXOAWTh HMH(POPMAIMIO O MpUMEpax) MPAKTHUYECKOTO HCIIOIb30BaHUS
(GU3nNYeCKUX 3HAHWUI B TIOBCEJIHEBHOW J>KM3HM I oOecreueHHs] Oe30MacHOCTH MpH OOpaIeHUU C
npubopaMM ¥ TEXHUYECKUMHU YCTPOWCTBAMH, COXPaHEHHs 3J0POBbS M  COOJIIOJICHUS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYXKAIOIICH cpelie;

OCYILECTBIISATh OTOOp HWCTOYHUKOB wHH(popMmarmu (U3NYECKOro coxaepkanuss B HMHTepHere,
CaMOCTOSTENILHO (OPMYIIHPYS TTOUCKOBBIN 3aIpOC, HA OCHOBE UMCIOIIUXCS 3HAHUH U MyTEM CpaBHEHHUSI
Pa3JINYHBIX KCTOYHUKOB BBIICIATH UH(OPMAIIMIO, KOTOpAs SBISICTCS MPOTUBOPEUYNBOI WIIM MOXKET OBITh
HEJIOCTOBEPHOI;

MCIIONIb30BATh TMPHU BBITIOJTHEHUH Y4YEOHBIX 3aJaHUil HAYyYHO-TIOMYJSPHYIO JUTEpaTypy (U3M4ecKoro
COJIepKaHusl, CIPaBOYHBIE MaTepuaibl, pecypchl ceTi MHTepHeT, BnageTh NpuéMaMu KOHCIIEKTUPOBAHHUS
TeKcTa, mMpeodpa3zoBaHus HHPOPMAIIUHN U3 OJJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3MaBaTh COOCTBEHHBIE KpaTKUE MUChbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 HMCTOYHHUKOB
uHpopManuu (HPU3MYECKOTO COJAEp)KaHUSA, B TOM 4YHCIE MYyONUYHO JeNaTh KpaTKUe COOOIICHHS O
pe3ynbTaTax MPOEKTOB WM Y4eOHBIX HMCCIEIOBAaHUM, MPHU 3TOM TPaMOTHO HCIIOJB30BAaTh M3y4EHHBIN
MOHSTUIMHBIN anmapart Kypca (pU3uKH, COPOBOXKAATH BBHICTYIUICHHE MTPE3eHTAIINEH;

IpU BHITIOTHEHUH Y4YeOHBIX MPOEKTOB W HCCIENOBAaHUM pachpenenarTh OOsS3aHHOCTH B TpyIMIe B
COOTBETCTBUU C TOCTABICHHBIMH 3a/ladyaMH, CJIEIUTh 32 BBHIMOJIHEHHEM IUIaHa ACWCTBUIA, aJeKBATHO
OIICHUBATh COOCTBEHHBIM BKIIQJ B JEATENBHOCTh TPYIIbI, BBICTpaBaTh KOMMYHHUKATHBHOE
B3aMMOJICHCTBHE, YUUTHIBAsi MHEHUE OKPYKAIOIIHX.

K koH1y oOyueHus ¢ 8 knacce npeIMeTHbIE pe3yabTaThl Ha YIIyOJIEHHOM YpOBHE JOJDKHBI OTpa)aTb
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

UCIIOJIb30BaTh MOHATHS (Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE IBMKEHHE AaTOMOB M MOJIEKYII,
arperaTHbIe COCTOSIHMSI BELIECTBA, KPUCTAIUIMUECKUE U aMOP(HbIE Tela, HACHIILIEHHBI 1 HEHACHIIIIEHHBIN
nap, Croco0bl M3MEHEHHsI BHYTPEHHEW SHEprHM, AJIEMEHTAPHBIN 3JEKTPUUYECKUN 3apsijl, MPOBOJHUKH,
MOJIYIPOBOJHUKH, JHUIJIEKTPUKH, UCTOYHUKU MOCTOSHHOIO TOKA, 3JIEKTPUYECKOE M MArHUTHOE IOJI,
ONTUYECKasi CUCTEMa) U CUMBOJIMYECKHH S3bIK (PU3UKU MPHU PEIICHUH YU€OHBIX U MPAKTHUECKUX 3a]au;
YBEPEHHO pa3nyarTh SIBJICHUA (TEIJIOBOE pacIIUpeHHe (CKATUE), TEINIOBOE PABHOBECUE, TOBEPXHOCTHOE
HaTsDKEHHe, CMauydBaHMe, KaNmWULIpHbIE  SBJICHUS, MHCIApEeHUe, KOHJEHCallMs, IUIaBJIEHUE,
KpUCTANTU3aIMs, KUIIEHHE, CIIOCOOBI Teruionepeaayn (TeIIoNnpOBOAHOCTb, KOHBEKIHS, H3JIy4EHHE),
TEIUIOBBIE TOTEPH, IEKTPU3ALMS TeEJ, B3aUMOJEHCTBUE 3apsioB, IEHCTBHS 3JIEKTPUUECKOIO TOKa,
KOPOTKOE 3aMbIKaHHUE, B3aUMOJICHCTBUE MAarHUTOB, I€HCTBUE MArHUTHOTO TOJIS HA IIPOBOJHUK C TOKOM)
M0 OINMCAHMIO UX XapPAKTEPHBIX CBOWCTB M HA OCHOBE OINBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3NIECKOE
SBIICHUE;



pacro3HaBaTh NPOSBICHHE H3YUYEHHBIX (PU3UYECKUX SIBICHUNA B OKpYXKarolieM MHpe (B TOM YHUCIE
dbuznueckue SIBICHUS B MPUPOJE: MOBEPXHOCTHBIE W KaNWJUISPHBIC SIBICHUS B MPUPOJE, KPUCTAILIBI B
npupone, uanydenue ColHla, 3amMep3aHHe BOAOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa,
WHes, CHera, JJIEKTpUYECKUe SIBIEHUS B aTMocdepe, 3JIEKTPUUYECTBO KUBBIX OpPraHU3MOB, MAarHUTHOE
noJsie 3emMiid, JIpeid MoJIFoCcOB, POJib MATHUTHOTO TOJS JUIsl )KU3HU Ha 3emiie, MOJSPHOE CUSHUE), IpU
STOM MEPEBOJUTH MPAKTUYECKYIO 3a/ladyy B yueOHYIO, BBIIESATH CYIIECTBEHHbBIE CBOMCTBA (IIPU3HAKH)
bu3nYeCKUX SIBICHUN;

ONKCHIBATh M3YyUEHHBIE CBOMCTBA Tel W (U3MYECKUE SIBJICHHS, MCIONb3yd (PU3MUEeCKHe BEIUYMHbBI
(TeMriepatypa, BHYTPEHHSsSI SHEPIus, KOJMYECTBO TEIIOTHI, paboTa rasza, yielibHas TEIIOEMKOCTh
BEIIECTBa, yJeNbHAas TEIUIOTa IUIaBJICHUs, YAEJbHAs TEIJIOTa MapooOpa3oBaHuUs, YAeNbHAas TEIIoTa
CrOpaHusl TOIUIMBA, KO3(PPUIMEHT MOJIE3HOTO NEHCTBUS TEIJIOBOM MAIlllMHBI, OTHOCUTENbHAS BIaYKHOCTD
BO3/yXa, SJICKTPUUECKUN 3apsif], CUja TOKA, DJIEKTPUUYECKOE HaIpsHKEHHE, COMPOTUBIICHHUE MTPOBOAHUKA,
OJIC B menu NOCTOSHHOIO TOKAa, JJIEKTPUYECKOE YIEIbHOE COMPOTHUBICHUE BellecTBa, padbora u
MOIIIHOCTh 3JIEKTPUYECKOTO TOKa), IpU OMUCAHUM MPAaBUIBHO TPAKTOBAaTh (DU3HUECKUN CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, UX O0O3HAUEHHUS U EIUHHIBI (DU3HUECKUX BEIUYHMH, HAXOIUTh (OPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3HUECKYIO BEJIMUUHY C IPYTMMH BETMYHMHAMH, CTPOUTH TpauKy U3YHYEHHBIX
3aBHCUMOCTEH (PU3NUECKUX BEIUUUH;

XapaKTepu30BaTh CBOWCTBA Tel, (pU3MUECKHE SBICHUS M MPOLECCHI, UCIOIb3yd OCHOBHBIE MOJIOKEHUS
MOJICKYJISIPHO-KUHETUYECKON TEOpHUH CTPOCHUS BEIECTBA, ypaBHEHHE TEIUIOBOro OanaHca, 3aKOH
COXpaHEHHUS AJIEKTPUUYECKOro 3apsna, 3akoH KynoHa, MpUHLMII CYNEepPHO3UINH SJIEKTPUUECKUX TONEH,
3akoH OMa a1 ydacTka uemnu, npasuia Kupxroda, 3akon Oma a1 nosHoit nenw, 3akon [[xoyns-Jlenna,
3aKOH COXpAHEHHUS OHHEPrHH, MPU HTOM pa3inyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA U €ro
MaTeMaTUYECKOE BBIPAKEHUE;

CTPOUTH MPOCThIe (PU3UUECKHE MOJIEIH PeaTbHBIX O0BEKTOB, MPOIIECCOB U SIBJICHUM, BBIACIATH IPU 3TOM
CYIIIECTBEHHbIE U BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB, MPOIECCOB, SIBICHHM, MPUMEHATh (PU3NUECKHE
MOJIeH JIIsl OObsICHEHUS (PU3MUECKUX MPOIIECCOB U PEUICHHs YUeOHBIX 3a1a4;

OOBSACHATH (DU3MUECKUE SIBIICHUS, MPOLECCHl U CBOICTBA TeN, B TOM YHUCJIE U B KOHTEKCTE CUTYyallUl
MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa, W peliaTh Ka4eCTBEHHBIE 33/1aud, B TOM 4HUCIE TpeOyroliue
YHCIEHHOTO OIICHUBAHUSA XapaKTEPHbIX 3HAYeHWH (U3NYECKUX BEIMYMH, IPH ITOM BBIOMpPATH
aZIeKBaTHYI0 (U3MUYECKYI0 MOJEb, BBISIBIATh MPUYMHHO-CIEICTBEHHBIC CBSI3U U BBICTPaWBATh
JIOTUYECKYIO0 IIETIOYKY PAcCYXIEHUH C OMOpoll Ha HU3YYEeHHbIE CBOMCTBa (U3UYECKUX SIBICHUH,
buznyecKkue 3aKOHbI, 3aKOHOMEPHOCTH U MOJIETIH;

YBEPEHHO peuiath pacuy€THble 3aJayu (C omopoil Ha 2—3 ypaBHEHHS) MO H3y4aeMbIM TeMaM Kypca
busuky, BbIOMpas aJeKBaTHYIO (HU3UYECKYI0O MOJENb, C HCIOJb30BAHHEM 3aKOHOB U (HopMyl,
CBSI3BIBAIONINX (PU3NYECKUE BEIWYMHBI, 3aMUCHIBATh KPATKOE YCIOBHE U Pa3BEPHYTOE PEIICHUE 3a]auH,
BBISIBJISITH HEJAOCTAIONIME WM HU30BITOYHBIE JaHHBIC, 0OOCHOBBIBATH BBHIOOP METOJA PEIICHUs 3aJayH,
WCIIOJIb30BaTh CIPAaBOYHBIE JAHHbBIE, MPUMEHSITh METOJAbl aHalIM3a pPa3MEPHOCTEH, HCIOJIb30BaTh
rpadguueckue MeTOAbl pelIeHUs 3aJady, MPOBOJUTH MaTeMaTHUecKue MpeoOpa3oBaHUS U PacCUETHI,
OIICHUBATh PEATHCTUYHOCTH MOJYUEHHOTO 3HAaYeHHs (PU3UUYECKON BEIUUYMHBI U ONPEIENSITh pa3MEPHOCTh
bu3nYecKOi BETUYHHBI, TOTYYSHHOHN MPU PEIICHUH 33/1a4H;

pacro3HaBaTh MPOOIEMBbI, KOTOPbIE MOXHO PEIIMTh MPU MOMOLIN (PU3HUECKUX METOJOB, M MpeyiaraTh
OPUEHTHPOBOUHBIA CHOCOO pelleHHs, B ONMCAHUU MCCIEOBaHUS paclo3HaBaTh IPOBEPSIEMOE
MPEeoNioKeHne (TUIOTe3Y), HHTEPIPETUPOBATh MONYUEHHBIH PE3ynbTaT;

MIPOBOAMTD OMBITHI 1O HAOMIOAEHUIO (PU3NYECKHX SBIEHUN WM GU3NUYECKUX CBOMCTB Tel (KamMIIspHbIE
SBJICHUS, 3aBUCHMOCTb JaBJIEHHMS BO3/AyXa OT €ro o0b&éMa M TeMIepaTypbl, CKOPOCTH Ipoliecca
OCTBIBAaHUSl (HarpeBaHusi) MPU HU3IYyYEHUU OT I[[BETa M3JIydaromied (MOTJoLaroIiei) MOBEPXHOCTH,
CKOPOCTb HUCIIAPEHHUs BOABI OT TEMIIEPATypPhl KUJKOCTU U IUIONIAJAN €€ TOBEPXHOCTH, JIEKTpU3ALUS Tell
U B3aMMOJICHCTBHE AJIEKTPUUYECKUX 3apsiIOB, B3aUMOJEUCTBUE IMOCTOSHHBIX MAarHUTOB, BH3yalld3alus
MarHUTHBIX TOJIEW TOCTOSHHBIX MAarHUTOB, ACWCTBUS MAarHUTHOTO TOJII Ha MPOBOJHUK C TOKOM,
CBOMCTBa DNEKTPOMArHUTa, CBOWCTBA ODJIGKTPOJABHUTATENS IMOCTOSHHOTO TOKa): (hOpMyIHpOBaTh
IpOBEpPsEMOE MPEANOI0KEHNE (TUIOTE3y) O BO3MOXKHBIX pe3ysbTaTax HaOIIOJEHUH, CaMOCTOATENIbHO
coOupaTh yCTAaHOBKY U3 H30BITOUHOTO HAOOpa 000pyIOBaHUS, OMHUCHIBATH XOJI OMBITa U (OPMYITUPOBATH
BBIBO/IBI,

MPOBOANTH TPSMBIE U KOCBEHHBIE H3MEpeHHs] (PU3NYECKUX BEIUYMH (TEeMIEeparypa, OTHOCHUTEIbHAS
BIIQKHOCTh BO3/yXa, CHJIa TOKA, HANpPsDKEHHE, YAeNbHas TEIIOEMKOCTh BELIECTBA, COMPOTUBIICHUE
MPOBOJHMKA, pab0OTa M MOIIHOCTH DJIEKTPHUYECKOrO TOKA) C UCMOJIB30BAHMEM aHAIOTOBBIX M MU(PPOBBIX
npruOoOpoB, 0OOCHOBBIBATH BBIOOP METO/a M3MEpPEHHUs, (PUKCUPOBATH MOKa3aHHs MPUOOPOB, HAXOAHTH
3HAYECHHE U3MEPAEMON BEJIMUMHBI C IOMOIIBIO YCPEAHEHUS PE3YNIbTATOB CEPUU U3MEPEHUM U OLICHUBATh
MOTPEMIHOCTh U3MEPEHUN;



MPOBOANTH SKCIIEPUMEHTAIBHBIC HCCICIOBAHUS 3aBUCUMOCTEH (DU3UYECKHX BEIHYMH (3aBUCHMOCTH
JIABJICHUS BO3JIyXa OT €r0 00bEMa M HarpeBaHUs MM OXJIQXKICHHS, UCCIICIOBAaHHE SIBJICHHUS TEIIOOOMEHA
NIPY CMEIIMBAHUH XOJIOHOW U TOPSIYEH BOJIBI, 3aBUCUMOCTh COIIPOTHBIICHUS IPOBOJHHUKA OT €r0 JJIHHBI,
IUTOIIAAN TIONEPEYHOTO0 CEYCHHS W YACTHHOTO COMPOTUBIICHUS BENIECTBAa IMPOBOJHWKA, CHIIBI TOKa,
MPOTEKAOIIETO Yepe3 MPOBOJIHUK, OT HANMPSDKEHUS HA MTPOBOIHUKE, UCCIICIOBAHUE MTOCIIEI0BATEILHOTO U
napajuIeIbHOTO COCTUHEHUN TIPOBOTHIKOB): COBMECTHO C yYHTeNeM (DOPMYyITUPOBATh 3a/1a4y M TUIIOTE3Y
UCCIIC/IOBAHMS,  CAMOCTOSITENIbHO  IUIAHUPOBATh  WCCIEJAOBAaHHWE,  CAMOCTOSTEIBHO  COOMpAaTh
AKCIEPUMEHTAJIbHYI0 yCTAaHOBKY C HCIIOJIb30BAHUEM HMHCTPYKIIMH, MPEIACTABIATh IOJTyYCHHBIC
3aBUCUMOCTH (PH3MUYECKUX BEIMYMH B BUJC TAOJIUI] M TI'padMKOB, OIICHUBATH IMOTPEIIHOCTH, IENIaTh
BBIBOJIBI 110 PE3yJIbTaTaM UCCIICTOBAHHS,

co0ro1aTh MpaBmuiia 0€301acHOTO TpyAa Mpu padboTe ¢ 1adbopaTOpHBIM 000PYIOBAHUEM;
XapaKTepu30BaTh MPHHIUIBI  JEHCTBHS W3YyYEHHBIX MNPUOOPOB, TEXHHYECKHX YCTPOWCTB U
TEXHOJIOTUYECKUX TPOILECCOB C OMOPOM HAa WX ONHCAaHUs (B TOM YHCJIE: CUCTEMa OTOIUICHHS JIOMOB,
TUTPOMETp, TapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CYETYUK DIIEKTPUYECKOH SHEPTHH,
AJIEKTPOOCBETUTENILHBIC TIPUOOPHI, HArpeBaTEIbHBIE JICKTPONIPHOOPHI (IPUMEDPHI), PETOXPAHUTENN U HX
npUMeHeHHe B OBITY W TEXHHKE, NPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JCKTPOMArHHUTOB,
AJIEKTPOJIBUTATENIb TIOCTOSSHHOTO TOKAa), HWCHOJb3ys 3HAaHUS O CBOMCTBaX (MU3WYECCKHUX SIBIICHHIA,
HE00X0MMBbIC (PU3NIECKUE 3aKOHBI H 3aKOHOMEPHOCTH;

pacrio3HaBaTh TPOCThIE TEXHHYECKHUE YCTPOMCTBA M W3MEPUTENBHBIE TPUOOPHI MO CXeMaM |
CXEMaTHYHBIM PHUCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, IICHXPOMETP, THIPOMETp, JBHIraTejb
BHYTPCHHEIO CrOpaHMsi, JJIEKTPOCKOI, pEOCTaT), COCTABIATh CXEMbl OJIICKTPHUYECKUX IEMed ¢
MOCJICIOBATEIBHBIM 1 TApAJICIbHBIM COCJMHEHUEM JJIEMEHTOB, pa3jinyasl YCIOBHBIC 0003HAYCHUS
AJIEMEHTOB JJICKTPUYECKUX IICTIeH, HCIOJIb30BaTh CXEMbl M CXCMATUYHBIC PHCYHKH HW3YYCHHBIX
TEXHUYECKUX YCTPOWMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTHMUECKUX MPOIECCOB TPU PEHICHUU
y4eOHO-TIPAKTHUECKUX 3a71a4;

NPUBOJUTH TMPUMEPHl (HAXOAWTh HMH(POPMAIMIO O MpUMEpax) MPAKTHUYECKOTO HCIIOIb30BaHUS
(GU3nNYeCKUX 3HAHWUI B TIOBCEJIHEBHOW J>KM3HM I oOecreueHHs] Oe30MacHOCTH MpH OOpaIeHUU C
npubopaMM M TEXHUYECKUMH YCTPOWCTBAMH, COXPaHEHHS 3J0POBbS U  COOJIOJICHUS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYXKAIOIICH cpelie;

OCYILECTBIIATh TMOUCK uH(popMaruu (usmueckoro cojepkanuss B VHTEpHETE, CaMOCTOSATEIBHO
bopMyHpysT TIOMCKOBBIHA 3alpoc, Ha OCHOBE HWMCKOIIUXCS 3HAHWHM M CPABHEHUS JIOTIOJHHUTEIIBHBIX
UCTOYHUKOB BBIIEIATh WHQPOPMAIMIO, KOTOpas SBISETCS TMPOTUBOPEYMBON WIUM MOXET OBITh
HEJIOCTOBEPHOI;

MCIIONIb30BATh TMPHU BBITIOJTHEHUH Y4YEOHBIX 3aJaHUil HAYyYHO-TIOMYJSPHYIO JUTEpaTypy (U3M4ecKoro
CoJIepKaHusl, CIPaBOYHBIE MaTepuabl, pecypchl ceTi MHTepHeT, BianeTs npuéMaMu KOHCIIEKTUPOBAHUS
TeKcTa, mMpeodpa3zoBaHus HHPOPMAIIUHN U3 OJJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHBIE NHCHbMEHHBIE M KpaTKHe YCTHBIE COOOIIeHus, o0oOmias WHPOpMAIUIO U3
HECKOJIbKUX UCTOYHHKOB (PU3NUECKOTO COJAEpIKAHUs, B TOM YHCIIE MYOJIMYHO MPEACTABIATh PE3yIbTaThI
MPOEKTHON WM HCCIEI0BATEIbCKOM AEATEeIbHOCTH, MPH 3TOM TPaMOTHO HCIIONB30BATh H3yUEHHBIN
MOHSTUIMHBIN anmapart Kypca (pU3uKH, COPOBOXKAATH BBHICTYIUICHHE MTPE3eHTAIINEH;

IpU BBIOJIHEHWH YYEOHBIX TIPOEKTOB W HCCIEIOBAaHHM (UINYECKUX TMPOIECCOB PaCHpeesTh
00s13aHHOCTH B TPYIINE B COOTBETCTBUU C MOCTABIEHHBIMU 3a/1a4aMH, CIEAUTDH 32 BBIIIOJIHEHHUEM TUIaHa
JNENCTBUI M KOPPEKTUPOBAThH €ro, aJIeKBaTHO OIEHMBATh COOCTBEHHBIN BKIJIAJ B JAESATEILHOCTH TPYIIIIHI,
BBICTpauBaTh KOMMYHHUKATUBHOE B3aUMOJACHCTBHE, IPOSBIISS TOTOBHOCTh pa3peniaTh KOH(IUKTHI.

K koH1y oOyueHus ¢ 9 knacce npeIMeTHbIE pe3yabTaThl Ha YIIyOJIEHHOM YpOBHE JOJDKHBI OTpa)kaTb
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

UCIOJIb30BaTh MOHATHUS (CHCTEMa OTCUETa, OTHOCUTEIBHOCTh MEXaHMUYECKOTO IBMIKEHUS, HEBECOMOCTh U
neperpy3Kku, HEHTP TSHKECTH, MEXaHUYEeCKHUE BOJIHBI, 3BYK, UH(Pa3BYK U YIbTPa3BYK, HIEKTPOMarHUTHHIE
BOJIHBI, PEHTI'€HOBCKOE M3Iy4YEeHHUE, IIKaja 3JeKTPOMAarHUTHBIX BOJIH, HICTOYHUKH CBETa, OJIM30PYKOCTH U
JaTbHO30PKOCTh, CIEKTPhI MCIYCKAHUS M TOTJIOUICHUs, ainbga-, 6eTa- U raMMma-u3iIyd4eHusi, U30TOIIbI,
sfepHas U TEepPMOsIepHas HHEPreTUKa) U CUMBOJIMUYECKUH S3bIK (PU3MKHM TMPH pElIeHHH Y4eOHBIX M
NPaKTUYECKHX 3a/1a4;

YBEpEHHO pa3luyaTh SBIEHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSIMOJMHEHHOE JBHKCHHE,
PaBHOYCKOPEHHOE TNPSIMOJIMHEHHOE JIBUKEHUE, CBOOOJHOE MajieHWe TeJ, JABIKEHHE 10 OKPY)KHOCTH,
B3aMMOJICICTBUE TEJ, DPABHOBECHE MATEPUAIBHOM TOYKH, PEAKTUBHOE [BHUXEHHE, HEBECOMOCTb,
KosiebaTenbHOe JBWKEHHE (TFapMOHMYECKHE, 3aTyXalolllue, BBIHYKICHHbIE KoJeOaHus), pPE30HAHC,
BOJIHOBOE JIBWXKEHME (paclpocTpaHEeHHE U OTpakeHHE 3BYKa, MHTEephEpeHIUs U JU(pakuus BOJH),
IPSIMOJIMHEMHOE PAacIpOCTPAHEHNE, OTPAXKEHNUE U NPEJIOMIIEHUE CBETA, IIOJHOE BHYTPEHHEE OTpPa)KEHUE



CBETa, pa3lIOKEHHE OENOoro CBeTa B CIEKTP U CJIOXKEHHE CIEKTPaTbHBIX I[BETOB, €CTECTBEHHAs
pPaZo0aKTUBHOCTb, BOBHUKHOBEHUE JIMHEHYATOrO CIEKTpa M3Iy4yeHUs) MO ONUCAHUIO MX XapaKTEepPHBIX
CBOICTB U Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX TaHHOE (PU3MUEcKOe SIBICHHUE;

pacro3HaBaTh NPOSIBICHHE H3YUYEHHBIX (PU3UUYECKUX SIBICHUH B OKpYXarolleM MHUpe (B TOM YHUCIE
busnueckue SBIEHUS B TNPUPOJE: MPHIMBBI W OTIWBBI, JABMKEeHUE IIaHeT COJHEYHOM CHCTEMBI,
PEaKTUBHOE JBUKCHHE >KMBBIX OPraHU3MOB, BOCHPHUSTHE 3BYKOB >KMBOTHBIMH, 3EMIIETPSICEHUE,
ceificMHuUecKre BOJIHBI, I[yHAMH, 7XO, L[BeTa TeJ, ONTHYECKUE SIBIICHUS B MpUpOJIE, OMOJIOTHYECKOe
NEHCTBHE  BUIUMOTO,  YIbTPa(UOIETOBOTO W  PEHTTEHOBCKOTO  U3IMYy4YEHHH, €CTEeCTBEHHBIN
paZvoaKTUBHBIN (POH, KOCMUYECKHUE JIYUH, PAAMOAKTUBHOE U3ITyUYE€HUE IPUPOIHBIX MUHEPAJIOB AeHCTBHE
pPaZMOaKTUBHBIX M3ITyYEHUN Ha OpraHuU3M 4YeJOoBEeKa), MPU 3TOM MEpPEBOAMUTH MPAKTUUYECKYIO 3a/lady B
yueOHYI0, BBIICIISATh CYIIECTBEHHbIE CBOMCTBA (TPU3HAKN) (PU3NYECKUX SBIICHUM;

ONKCHIBATh M3YyUEHHBIE CBOMCTBA Tel W (U3MYECKUE SIBICHHS, MCIONb3yd (pU3MUEecKHe BEeIUYMHbBI
(cpenHsisi ¥ MTHOBEHHAsI CKOPOCTD Tella MPH HEPABHOMEPHOM JIB)KEHUH, YCKOPEHHE, ITepeMEIlIeHNE TTPU
PaBHOYCKOPEHHOM MPSIMOJUHEHHOM JIBU)KEHUU, YIJIOBas CKOPOCTb, LIEHTPOCTPEMUTEILHOE YCKOPEHUE,
CWJIa TpPEHUs, cuja YINpPYyrocTH, CUJla TKECTH, YCKOpPEHHEe CBOOOJHOIO MaJeHus, BEC Tela, LEHTP
TSOKECTH TBEPAOTO Tella, MMITYJIbC Tejla, UMIYJIbC CHJIBI, MOMEHT CHJIbI, MEXaHH4ecKas pabora u
MOIIIHOCTb, TOTEHIMAJIbHAS HSHEPrusl Tejla, MOJHATOTO HaJ IMOBEPXHOCTHIO 3€MIIM, MOTEHIUATbHAs
SHEPrusl CXKATOM MPYKUHBI, KHHETUYECKas: SHEPTUs, MOJHAs MeXaHUYecKasl SHEprus, Nepruoj U 4acToTa
Kojie0aHul, MeproJ MaTeMaTUYeCKOro U MPYKMHHOTO MAasTHUKOB, JUIMHA BOJIHBI, TPOMKOCTb 3BYKa U
BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEJIOMIICHUS CPEbl), TP ONMKUCAHUU MPABUIBHO TPAKTOBATH
bu3nYeCKUil CMBICI HUCHOJIB3YEMbIX BEIUYHMH, MX OOO3HAUYECHUS U EIUHUIBI (U3NYECKUX BEIUYHH,
HAXOJUTh (POPMYJIbI, CBSA3BIBAIOININE JAHHYIO (PU3HUECKYIO0 BETMYHUHY C IPYTUMH BEJIUYUHAMH, CTPOUTH
rpaduKu U3y4yeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BETUYUH;

XapaKTepu30BaTh CBOMCTBA Tej, (M3MUECKHUE SIBICHHUS U MPOLECCHI, MCIOJIb3Ys 3aKOH COXPAHEHUS
SHEPruH, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHIMI CYMNEPHO3UIMH CHJI, MPUHIUI OTHOCUTEIHLHOCTU
["anunes, 3akonbl Hpl0OTOHA, 3aKOH COXpaHEHHs UMITYJIbCa, TEOPEMY O KMHETHYECKOW IHEpruu, 3aKOH
I'yka, 3axkoH bepHymin, 3akOHbI OTpPaXEHHUS U TMPEIOMIICHUS CBeTa, (OPMYyNy TOHKOM JIHH3BI,
IUTAHETAPHYI0 MOJIENIb aTOMa, HYKJIOHHYIO MOJENIb aTOMHOTO Sipa, 3aKOHBI COXPAHEHHs 3apsSA0BOTO U
MacCOBOT'O YHCEN MPU SACPHBIX PEaKUUsAX, IPU 3TOM pa3inyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
€ro MaTeMaTUYeCKOe BBIPAKECHUE;

CTpOUTh (pU3MUECKHE MOJIENH pPEaTbHBIX OOBEKTOB, MPOIECCOB M SBICHHUI, BBIICIATH MPH ITOM
CYIIIECTBEHHbIE U BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB, IMPOIECCOB, SIBICHUI, MPUMEHATH (pU3HuecKue
MOJIeH sl OObsICHEHHS (PU3MUECKHUX MPOIECCOB U PelIeHus] y4eOHbIX 3a/1ay;

OOBSACHATH (hM3MUYECKUE SIBICHHS, MPOIECCHl M CBOWCTBA Tell, B TOM YHUCJIE€ B KOHTEKCTE CUTyalluil
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa, W peliaTh KaueCTBEHHBbIE 3a/1aud, B TOM YHCIE TpeOyrolue
YHCIEHHOTO OIICHUBAHUSA XapaKTEPHbIX 3HAYCHUNW (PUIMUECKUX BEJIMYMH, IPH OSTOM BBIOUPATH
aJeKBaTHYIO (U3MUYECKYI0 MOJEb, BBISIBISATh MPUYMHHO-CIEICTBEHHBIC CBSI3M U BBICTPaWBATh
JIOTHYECKYI0 IEMOYKY PacCyXJACHH M3 2—3 MIaroB ¢ OMOpPOil Ha HM3yYEHHBIE CBOWCTBA (U3MUYECKUX
SABIICHUH, PU3NYECKIE 3aKOHBI, 3aKOHOMEPHOCTH U MO/IEIH;

YBEPEHHO pelaTh pacy€THBIE 3aJadyd [0 W3y4aeMbIM TeMaM Kypca (U3UKH, BbIOMpas aJeKBaTHYIO
bu3NYECKyI0 MOJIENb, C MCIOJB30BAaHUEM 3aKOHOB M (POPMYJ, CBS3BIBAIOMINX (PU3UYECKUE BEIUYHHBI,
3alUChIBaTh KPATKOE YCIOBHE M pa3BEPHYTOE pEIICHHE 337auM, BBISBIATh HEJOCTAIONINE WIH
M30BITOYHBIE JIaHHBIE, OOOCHOBBIBaTh BBHIOOP METO/A pEIIEHUS 3aJayd, HCIONb30BaTh CIPABOYHBIC
JaHHbIE, MMPUMEHSATh METOJbI aHalh3a pPa3MEPHOCTEH, HCIIONB30BaTh TpaUYeCKUe METOMABI PEIICHUS
3a/1a4, TPOBOAUTH MaTeMaTH4YecKhue MpeoOpa3oBaHUs M Pacu€Thl, OICHUBATh PEATUCTHUYHOCTD
MOJIyYEHHOTO 3HAa4YeHUsS (DU3MUECKON BETUYMHBI U OMPENENSITh Pa3MEPHOCTh (DU3MUYECKON BETHUUHBI,
MOJIYYEeHHOU MpHU PEIICHUH 3aa4H;

pacmo3HaBaTh MPOOIEMBbI, KOTOPbIE MOXHO PEIIMTh MPU MOMOIIN (GU3NYECKUX METOAOB, U Mpeaararb
OPUEHTUPOBOYHBIM CHOCOO pelleHus, B OMMCAHUM WCCIEAOBAHUS PACMO3HABATH IPOBEPSEMOE
NpeanoiiokeHne (TUIOTe3y), OICHUBATh MPABUIBHOCTh TOPSAKAa MPOBEACHUS HUCCIICIOBAHMUS,
WHTEPIPETUPOBATH MMOTYYCHHBIN pe3yNbTar;

MPOBOAMTH OMBITHI MO0 HAOMIOACHUIO (U3MYECKUX SBICHHNA WU (DU3MUECKUX CBOWCTB Ten (M3ydeHUe
BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHUs SHEPruM, 3aKOHA COXPAHEHUsI UMITyNbCa, JAEHCTBUE
3aKkoHa bepHyminM M BO3HUKHOBEHHE MOIBEMHON CHIIBI KpbLIa, 3aBUCHMOCTh MEpHOJa KOJeOaHMiA
MPYKUHHOTO MasgsTHUKA OT MacChl Tpy3a U )KECTKOCTH MPYKUHBI U HE3aBUCUMOCTD OT aMIUIUTY Il MaJTbIX
Koje0aHul, MPSMOIMHENHHOE PACIIPOCTPAHEHHUE CBETA, PAa3IOkKEHHE OENIOro CBeTa B CHEKTpP, M3YyUCHHE
CBOMCTB M300paK€HHS B IUIOCKOM 3epKalie U CBOMCTB M300pa)kKeHHs MpeaMeTa B COOMparoIel JHH3e,
HAOMIO/IEHUE CIUIOMIHBIX W JIMHEWYaThIX CIEKTPOB U3IMy4deHHs): (QOpMyIUpoOBaTh MpOBEpsieMoe



MPEIONIOKeHNE (TUMOTE3y) O BO3MOXHBIX pe3yNbTarax HaOIOICHUN, CaMOCTOSTENbHO COOMpATh
YCTaHOBKY U3 U30BITOYHOTO HAOOpa 000PYyIOBaHMS, ONTUCHIBATH X0/ OMBITA U (DOPMYJTUPOBATH BHIBOJIBI;
MIPOBOJUTH MPH HEOOXOMMOCTH CEPHIO MPSMBIX U3MEPEHUM, ONIPEIEIISsl CPEeIHEE 3HAUCHHE U3MEPSIeMOM
BEJIMYMHBI U OTPENEIISIsl TIOTPEITHOCTh PE3YIbTATOB MPSMBIX U3MEPEHUH, 000CHOBBIBATh BBIOOP CIIOcCO0a
HU3MEpPEHHS (M3MEPUTEIBHOTO MPUOopa);

NPOBOJIUTh KOCBEHHBIC M3MEPEHUs (HU3NYCCKUX BEIWYHMH (CPEIHSISI CKOPOCTh M YCKOPEHHE Teja IpH
PaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHE CBOOOTHOTO MAJCHUS, JKECTKOCTh MPYKHUHBI, KOADOUIHCHT
TPEHUSI CKOJIbKCHHUS, MEXaHWYeckas padoTa W MOIIHOCTh, YacTOTa M TEpHOJ] KoJeOaHui
MaTEMaTHYECKOTO W TPYKUHHOTO MAasTHUKOB, ()OKYCHOE pacCTOSHHE COOMparomieid JHMH3bI U e
ONTUYECKasl CHJIa, PAJHOAKTHBHBIA (DOH) C KCIIOJNIL30BAHMEM AaHAJOTOBBIX M IM(POBBIX MPUOOPOB:
00OCHOBBIBaTh BBIOOp METO/AAa W3MEPEHUS, IUIAHUPOBATh HW3MEPEHUs, CaMOCTOSTEIIEHO COOUpPATh
IKCIEPUMEHTAJIbHYIO YCTAaHOBKY, BBIYHCIISITH 3HAYCHHE BEIIMYMHBI W aHAIM3HPOBATH IOJYYCHHBIC
pe3yJIbTaThI, OLICHUBAS TOTPEUTHOCTh PE3YIHTATOB KOCBEHHBIX H3MEPECHHIA;

NPOBOJIUTH IKCIEPUMEHTAIBHBIC HCCIICIOBAHUS 3aBUCHMOCTEH (U3UYECKUX BEJIMYUH (3aBUCUMOCTD
OyTH OT BPEMEHHM NPU PaBHOYCKOPEHHOM JIBUKCHHM O€3 HadalbHOH CKOPOCTH, 3aBUCHMOCTH CHIIBI
TPEHUS CKOJILKCHUS OT CHJIBI HOPMAJILHOTO JAaBIICHHS, TIEPUO0Ia KOJICOAHUH MaTeMaTHYEeCKOTO MasTHUKA
OT JUTMHBI HUTH, ONIPE/ICIICHNE YCKOPEHUSI CBOOOHOTO MaJICHUS, UCCIICIOBAHNE U3MCHEHHS BEJIMYUHBI U
HaMpaBJICHUs MHIYKIIMOHHOTO TOKa, 3aBUCHMOCTH yIJIa OTPAXCHHS CBETa OT YIja MajcHus, yria
IPEJIOMJICHUS OT yTJia MaJIeHHsI CBETOBOTO JIy4ya, UCCIICOBAHUE TPEKOB: H3MEPEHHUE YHEPTUN YACTHIIBI 110
TOpPMO3HOMY IyTH (0 (oTorpadusim)): COBMECTHO C yduTesneM (QOopMyIupOBaTh 3aJadyy M TUIOTE3y
UCCIIC/IOBAHMSI,  CAaMOCTOSTEIILHO  IUIAHUPOBATh  HCCIICAOBAaHHE,  CaMOCTOSTEIILHO  COOUpAaTh
IKCIEPUMEHTAJIBHYIO YCTAaHOBKY, MPEICTABIIATH MOJTYYCHHBIC 3aBUCUMOCTH (PU3UICCKUX BEITMYMH B BHJIC
TaOJUI U TPAQHKOB, OLIEHUBATH MOTPEIIHOCTH, JICIATh BBIBOJBI 110 PE3yJIbTaTaM HCCIICIOBAHMUS,
coOuro1aTh MpaBmiia 0€30IMacHOTO TPy/ia MPU paboTe ¢ JIAOOPATOPHBIM 00OPYOBAHUEM;
XapaKTepU30BaTh MPHHIUIBI  JCHCTBHS W3YyYEHHBIX MNPUOOPOB, TEXHHYECKHX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB C OMIOPOI HA UX ONMUCAHHS (B TOM YHUCIIE: CIIUOMETP, NaTYUKH MTOJIOKCHHUS,
pacCTOSIHUSL M YCKOPEHUS, PaKeTa, 3XOJIOT, OYKH, MEPHCKOI, (oToammapar, MUKPOCKON, TEJIECKOII,
ONTUYECKHUE CBETOBOJBI, CIIEKTPOCKOII, JIO3UMETpP, Kamepa BuibcoHa), UCHONB3ys 3HAHHS O CBOMCTBax
(Gu3NYecKuX SBJICHUH H HEOOXOoAMMbIe (QHU3MUYECKHE 3aKOHOMEPHOCTH, HCIIOJIb30BAaTh CXEMbI H
CXEMaTHYHBbIC PUCYHKH HW3YYCHHBIX TEXHMYCCKMX YCTPOMCTB, W3MEPUTEIBHBIX TMPUOOPOB |
TEXHOJIOTUYECKUX MPOIECCOB TPU PEIICHUH Y4eOHO-NPAKTHUECKUX 3a/ad, ONTHYCCKUE CXEMbI IS
MOCTPOCHHS N300paKEHHH B TUIOCKOM 3€pKaJie M COOMPAIOIICH JTHH3E,

NPUBOJUTh TMPUMEPHl (HAXOAMTh HMH(POPMAIMIO O MpUMepax) MPAKTHUYECKOTO HCIIOIb30BaHUS
buznyecKux 3HAHWM B TIOBCEIHEBHOM JKMU3HHM JUis obOecredeHHsi O€30MacHOCTH MpHU OOpaIlIeHHH C
npubopaMd U TEXHUYECKHMMH YCTPOMCTBAMH, COXpaHEHHsI 3J0pPOBbS U COONIOACHUS HOPM
HKOJIOTMYECKOTO TOBEJICHUS B OKPYKaIOIIEH Cpee;

OCYIIECTBIISITh TOWUCK HHpOpMAIUK (PuU3NYecKkoro coaepxanus B IHTepHeTe, caMOCTOATENHHO
dbopMynupys TOHCKOBBIA 3ampoc, HAXOAUTh TYTH OIpEAeJeHHUs] JOCTOBEPHOCTH MOIYyYECHHON
uH(pOpMaIIMK HAa OCHOBE UMEIOIINXCS 3HAHUH U JOTIOJIHUTEIHHBIX HCTOUHUKOB;

MCIIONIb30BATh TMPHU BBINIOJTHEHUH Y4YEOHBIX 3aJaHUil HAYyYHO-TIOMYJSPHYIO JUTEpaTypy (u3udeckoro
CoJIepKaHusl, CIPaBOYHbIE MaTepUabl, pecypchl ceTu MHTepHeT, BnaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS
TeKcTa, mpeodpa3zoBaHus HHGOPMAIIUHN U3 OJJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIICHHSI HA OCHOBE MH(GOPMAITUU U3 HECKOIBKHIX
MCTOYHUKOB (PU3UYECKOTO COAEPKAHUS, MyOTUIHO MPECTABIATh Pe3yIbTaThl MIPOSKTHOMN UITH
HCCIIEIOBATENBCKOM IeATEeIHbHOCTH IPU ATOM TPaMOTHO UCTIOIb30BaTh U3yUYEHHBIA MOHATUWHBIN anmapar
M3Yy4aeMoro pasjesna GU3UKHU U COMPOBOXKAATH BBHICTYIUICHHE MTPE3EHTAIINEH ¢ y4ETOM 0COOCHHOCTEH
ayJUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
HauMeHOBaHHE KoandecTBO 4acoB
Ne JuaexkTpoHHble (HU(pOBbHIE)
pa3iejioB H TeM KoHTpoJibHbIE IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchbl
NporpamMmmsbl padoTbI padoThI
Pa3nen 1. ®u3uka u eé poJib B IO3HAHMHU OKPY:KAKOIIEr0 MUpa
duznka — HayKa 0O
1.1 e 2
pupojIe
dusnueckue
1.2 4 3
BEJIMYUHBI
EcTtecTBeHHO-
1.3 HAYYHBIA METOJ 2 1
TO3HAHUS
Hroro mo pazueny 8
Paznes 2. [leppoHavyaabHbIe CBEACHUSI O CTPOCHHUH BelleCTBA
2.1 CrpoeHue BeniecTBa 2 1
JIBrxeHue u
2.2 B3aUMO/JICHCTBHE 4 2
YaCTHI] BENIECTBA
ArperaTtHbie
2.3 P 1
COCTOSTHHSI BEIIECTBA
Hroro no pasaeny 7
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
MexaHndeckoe
3.1 10 2
JIBUKEHUE
WNuepuusi, macca
3.2 PHI, MACCH, 9 1 1
TJIOTHOCTH
3.3 Cuna. Bugsr cun 15 1 3




Hroro no pasaeny

34

Pasznea 4. /laBjienne TBEPABIX TeJl, ) KMAKOCTE U ra3oB

Hasnenue. [lepenaua
JABJICHUS TBEPIBIMHU

41 TeJIaMH, 5 2
KUJKOCTAMHU U
razamu
4.2 JlaBIIeHHE KUIKOCTH 6
43 ATtMocdepHoe 5 1
JIaBJICHUE
JelicTBrE KUIKOCTH
W ra3a Ha
4.4 . 12 3
MOTPY>KEHHOE B HUX
TEJI0
Hroro no pazaeny 28
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
51 PabGora 1 MmomHOCTH 6 1
59 IIpoctslie g 5
MEXaHU3MBbI
53 Mexanunyeckas 6 1
SHEPruUs
Hroro 1o pasneny 20
Paznes 6. [loBTOpuTe1bHO-0000 1AM I MOYJIb
IToBTOpHUTENBHO-
6.1 o0o0marom it 5
MOAYJb
Uroro no pazgeny 5
OBUIEE KOJIMYECTBO
102 23

YACOB 110 ITPOTPAMME




8 KVIACC

HaumeHnoBaHue KoanuecTBO yacos
Ne dueKkTpoHHbIe (LM POBbLIE)
pa3zie/ioB H TeM KonTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
NnporpaMMsl padoThI padoThI
Pa3pgen 1. TensioBbIe sIBJICHUS
CTtpoeHune U CBOMCTBA
11 P 6
BEISCTBA
1.2 TerutoBbIe TPOIIECCHI 33 1 6.5
Hroro no pasaeny 39
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DIIEKTPUUYECKHE 3apsIIbl.
2.1 3apsKEeHHbIE TeNla U UX 9 1
B3aNMOJICHCTBHSA
ITocTossHHBIN
2.2 . 31 1 10
ANEKTPUUECKUHN TOK
2.3 MaruuTtHel€e SIBJICHUAS 11 2 4
DIeKTpOMarHuTHas
2.4 P 7 1 1
WHIYKIIHS
Hroro no pazgeny 58
Paspnen 3. [loBTOopuTE1bHO-00001IAK0IIMIT MOAYJIb
IToBTOpHUTENLHO-
3.1 PHTEIIbE 5
0000IaroIINiT MOTYJTb
Hroro no pazgeny 5
OBIIEE KOJIMYECTBO
102 5 22.5

YACOB 110 ITPOTPAMME




9 KJIACC

HaumMeHoBaHHUe KoaudecTBO yacoB
Ne DJIeKTpPOHHbBIe (HM(POBHIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pazoBaTelibHbIE pecypchbl
NporpaMmel padoThI padoThI
Pasznen 1. Mexannueckue siBJeHUSA
MexaHn4ueckoe
1.1 IBIKEHUE U CIIOCOOBI 30 1 4
€ro OIHUCaHusA
1.2 Bzaumopeiictsue Tei 18 4
1.3 3aKOHBI COXpaHCHUS 15 1 2
Hroro no pasneny 63
Pasznen 2. Mexannueckue KoJ1e0aHUA U BOJIHEI
Mexanunueckue
2.1 8 3.5
KOJIeOaHus
MexaHHUUeCKH€E BOJIHEL
2.2 10 3
3ByK
Hroro mo pazueny 18
Pa3nen 3. DieKTpoMarHuTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJHBI
DIIEKTPOMarHUTHOE
oje u
3.1 6
ANIEKTPOMATrHUTHBIE
BOJIHBI
Uroro no pazgeny 6
Pasznen 4. CBeToBbIC IBJIECHUS
3aKOHBI
4.1 8 2
pacnpocTpaHEHHUs CBETa
JIMH3EI U OIITHUECKHE
4.2 6 1

MIPUOOPHI




Pasnoxenue 0enoro
4.3 2 1
CBETa B CICKTP

Uroro no pazgeny 16

Pa3gen 5. KBanToBbIe IBJIeHUSA

Ucnyckanue u

51 MTOTJIOIIICHUE CBETA 4 1
aTOMOM
59 Crpoenue aToMHOTO 5
sapa
5.3 SnepHble peakuu 7 1
Hroro mo pazneny 16

Pasnen 6. [loBTopuTe 1bHO-00001IAK0IINIT MOYJIb

MexaHu4YecKHue ABICHUS
6.1 (TTOBTOPHUTENBHO- 6 3
00o0marnmii Moayb)

TeroBblie ABICHUSA
6.2 (TOBTOPUTENBHO- 3
00o0marnmii Moayb)

DNIeKTpOMarHuTHBIC
SIBIICHUS

6.3 3 1
(TTOBTOPUTEITHHO-

0000mIar0INi MOYIIB)

CBeTOBBIE ABJICHUS
6.4 (TOBTOPUTEIBHO- 1 1
0000mIaIHil MOYIB)

6.5 IToBTOpHUTENBHO- 4
' 00001IAKOIIHI MOIYJIb

Hroro no paszeiy 17

OBIIEE KOJIMYECTBO YACOB

T10 TIPOTPAMME 136 3 26.5
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IHHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC

Ne
n/
I

Tema ypoka

KoanyecTBo 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchl

®usuka — HayKa O PUPO/IE.
SBnenus npupobl

duznueckue SIBICHUI

dusndyeckue BeINYNHBI.
PasmepHocThs. Ouznueckue
npubopsl. [lorpemnoctu npu
MIPSIMBIX U3MEPEHUSIX

VYpok-uccnenosanue "M3mepenue
JIMHENHBIX Pa3MEPOB TEI U
MIPOMEXYTKOB BpeMeHU"

JIaGoparopHas pabota "M3mepeHue
00BbEMa )KUIKOCTH M TBEPIOTO Tena"

JlabopaTopHas pabota
"OnpeneneHne pazMepoB MajbIX
ten. Merop psioB”

MeTo/1bl Hay4HOTO TTO3HAHUS.
Onucanne pU3NUECKHUX SBICHUMN C
IIOMOIIBIO MOJENEN

VYpoxk-uccienoanue "l[IpoBepka
TMIIOTE3bI: JaJbHOCTH MOJIETA
IapuKa, MymeHHOT o
TOPU30HTAIILHO, TEM OOJIBIIE, YeM




Oosbl1e BICOTA ITycKa"

Crpoenue BemiecTBa. ONBITHI,
JOKa3bIBAIOIINE IUCKPETHOE
CTPOCHUE BELIECTBA

10

JlaGopaTtopHas pabora "OrneHka
JaMeTpa aToMa METOAO0M PsiioB (C
UCTOJb30BaHueEM (poTorpadmuii)”

11

Ypok-uccnenosanue "HabmroneHue
TEIJIOBOTO PACIIUPEHUS Ta30B.
OnbITHI 10 OOHAPYKCHUIO IEHCTBUS
CHJI MOJIEKYJISIPHOTO IPUTSKEHUS"

12

HBI/I)KGHI/IC qaCTull BCIICCTBA.

Huddysus. BpoyHoBckoe
JIBIDKCHUE

13

Ypoxk-uccnenosanue "Habmonenue
1 00BsICHEHHE OPOYHOBCKOTO
IBUKEHUS U TP Py3un”

14

BzaumogeiicTBHe yacTHUIl BEIIECTBA:
MPUTS)KCHUEC U OTTAJIKHNBAHUC

15

ArperaTHbl€ COCTOSTHHS BELIECTBA.
OcoOeHHOCTH arperaTHbIX
COCTOSIHUU BOJBI

16

Mexannueckoe aBuxenue. [1yrs,
TPAeKTOPHS, IEPEMEILICHHE

17

PaBHOMEpHOE 1 HEpAaBHOMEPHOE
nBrkeHue. CKopocTh

18

Haxoxnenue ckopocTH, myTH 1
BpPEMEHH NPU PaBHOMEPHOM




HpHMOHHHCﬁHOM JBHUXCHHUHN

19

JIaboparopHast pabota
"OnpeneneHre CKOpocTu
PaBHOMEPHOTO JABUXKEHUS"

20

I'paduku nmpsMoTMHEHHOTO
PaBHOMEPHOTO JIBUKECHUS

21

Pemrenue 3agaud mo teMme "Pacuer
cpeaHen ckopoctu"

22

JlaGopaTopHas paboTta
"OmnpeneneHue cpeaHen CKopoCcTu
CKOJIb>KEHUS OpycKa U IIapHKa 10
HaKJIOHHOM 1uiockocTu"

23

OTHOCUTENBHOCTh ABHKEHUSI.
CrnosxeHue CKOpoCTeil Ipu
napayuienbHOM JIBUKECHUH

24

[Tonyuenue u ananuz rpadukoB
3aBUCHUMOCTH IIyTH U CKOPOCTHU
JBUKEHMSI OT BPEMEHU

25

Pemenue rpaduueckux 3aaad mno
teme "Mexanuka. PaBHomepHOe
IPSIMOJIMHENHOE ABMKEHHE"

26

SIBrenne nHepuuu. 3aKOH MHEPIUU

27

B3anmoneincTeue Ten Kak npuyMHa
M3MEHEHUs CKOpocTH. Macca Tena
Kak Mepa HHEPTHOCTH Teja IpHu
MOCTYNATEIbHOM JIBUKEHUHN

28

VYpok-uccnenosanue "CpaBHeHuE
Macc II0 B3aUMOJIEUCTBHUIO TeT"




29

IInoTHOCTE BelecTBa

30

JIaboparopHast pabota
"OnpeneneHue IOTHOCTH TBEPIOTO
Tena"

31

Pemrenue 3agad mo reme "Macca
tena. IlmoTHOCTE BemecTBa"

32

Cwmecu u cruiaBsl. [loBepxHOCTHAs U
JIMHEWHAS IJIOTHOCTD

33

[ToaroroBka K KOHTPOJILHOM paboTe
1o teme "®u3nka — HaykKa o
npupoje. IlepponauanbHbie
CBeICHHs 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHHUH
BeuiecTBa. Mexanuka"

34

KonTponbHas pabota mo teme
"®u3uka — Hayka 0 IpUPOJE.
[TepBonavanbHBIE CBEICHUS 00
ATOMHO-MOJICKYJIIPHOM CTPOCHUH
BemecTBa. Mexanuka"

35

Cuna. SIBnenue tarorenus. Cuia
TAKECTHU

36

N3ob6paxenue cun. Pemenue 3agau
o Teme "OnpeneneHne CUIbl
TsoKecTn"

37

Cuna ynpyroctu. 3akoH ['yka

38

Bec Tena. 3mepenue cuit.
JunamomeTtp

39

VYpok-uccnenosanue "HabmroneHue




WU3MEHEHUs CKOPOCTH MpHU
B3auMogercTBuu Ten"

40

Pemtenue 3amau mo treme "Cuiia
ynpyroctu. Bec Tena”

41

JlaGopaTtopHas padota "OTBITHI,
JEMOHCTPHPYIOIINE 3aBUCUMOCTh
pactspkenus (aedopmarin)
MPY>KUHBI OT MPUIIOKEHHON CUIIBI"

42

Cuna TpeHus

43

CII0’KE€HUE CHIIL.
PaBHoOpelicTBYyrOIIAs cHita

44

Pemrenue 3agad mo reMe
"Ci10KeHue CU.
PaBnoxelicTByromas cuia”

45

Pemrenue 3agad mo reMme
"Bizanmonencreue tei. CHiisl B
MmexaHuke"

46

Pemenue 3agau mo teme "Cuna
Tpenus". Ypok-uccieaoBaHue mo
teme "HccaemoBanre 3aBUCUMOCTH
CHWJIBI TPEHUS OT TUIOMIA/IN
CONMPUKOCHOBEHUS"

47

JlabopaTtopHas padota "OTBITHI,
JIEMOHCTPHPYIOIIHAE 3aBUCHMOCTh
CHWJIBI TPEHUS CKOJIBKEHUS OT CHIIBI
JaBJICHUS U XapakTepa
COTIPUKACAIOIIUXCS MOBEPXHOCTEH"

48

Pemrenue 3agad mo reMe
"B3anmonencraue tei1. CUIIbl B




Mmexanuke"

KonrponsHas pabora o teme

49 " . |
BzaumopeiictBue Ten

50 JlaBneHue TBEPABIX TEI
Ypok-3kcriepuMeHT "CriocoObl

51 ompeielIeHUs JaBJICHUS TBEPAOTO
Tena"

59 Ypok-uccienoBanue "3aBUCUMOCTh
JABJICHUS ra3a OT TeMIeparypsl”

53 JlaBiieHHE )KUAKOCTEN U ra3oB.
3akoHn [lackains

54 [TneBMaTH4eckme yCTpoHCTBa

55 3aBUCHUMOCTbD JABJICHUS YKHIKOCTH
OT TJIyOUHBI

56 IMaapocTaTuyeckuii mapaaokc

57 Ypoxk-nipoekt "U3yuenune
COO0IIaoIUXCs COCY0B"

58 VYpoxk-koHpepeHuus
"I'mapaBnuyueckre MeXaHU3Mbl"

59 Hcnonb30BaHre BHICOKHX JaBICHUN
B COBPEMEHHBIX TEXHOJIOTHSIX

60 Pemenne 3agau mo teme "JlaBnenue
JKUIKocTH"

61 ATMocdepa 3eMu ¥ IPUYUHBI €€
CYyIIIECTBOBAHUS

62 VYpok-uccnenosanue "lIposBnenue

necTBus arMochepHoro gaBiacHUs"




63

N3mepenue atmochepHOro
napienusi. OnsiT Toppudenu

64

3aBHCUMOCTH aTMOC(EPHOTO
AAaBJICHUSA OT BBICOTHI HAJl YPOBHCM
Mopst. [Tpubops! 1715 n3MepeHus
aTMOC(EpHOro aBJICHUS

65

Bbapomerp-anepoua. AtmocdepHoe
JaBJICHUE HA Pa3JIMYHBIX BHICOTAX

66

Bertankusaronias cuia. 3akoH
Apxumena

67

Pemenue 3amau nmo treme "3akoH
Apxumena"

68

Ypok-uccnenopanue
"DKCIepUMEHTaIbHOE
oOHapyKeHHE JEHCTBUS KUIKOCTH
Y ra3a Ha NOTPYKEHHOE B HUX Teso"

69

JIaGoparopHas paboTa
"OnpeneneHue BhITATKUBAIOIIEH
CUJIBI, IEVCTBYIOILEH HA TENO,
MIOTPYKEHHOE B KHUJIKOCTB"

70

IInaBanue Texn

71

JlabopaTopHas pabota
"HccnenqoBanye 3aBUCUMOCTH Beca
Tena B Boje OT o0beMa
MOTPYKEHHOU B KHUAKOCTh YaCcTH
Tena"

72

BosnyxomnaBanue. [naBanue
CyIIOB




Pertennie 3agau mo reme "3akoH

73 "
Apxumena. YcioBus IJIaBaHUs Tell
Pemenue 3agau mo teme "JleicTBue

74 YKUJIKOCTH U T'a3a HA MOTPYKEHHOE B
HUX Teso"

Ypok-tipoekt "KoHcTpynpoBaHue

75 apeoMeTpa WM JIOJAKU U
onpeJieleHue rpy30no bEMHOCTH"
[ToaroroBka K KOHTPOJILHOM paboTe

76 o Teme "JlaBneHue TBEpABIX TE,
JKHUIKOCTEH U ra3oB"

KonTponbHas pabota no teme

77 "JlaBieHHE TBEPIBIX TEII,
JKHUIKOCTEH U ra3oB"

78 Mexanunueckasi pabota

79 MomHoCTh

80 Pemenue 3agau Ha onpeneneHne
paboTHI U MOIITHOCTH

81 PaGota cuibl TS>KECTH U CUJTBI
TPEHUS
VYpok-uccnenosanue "Pacuér

82 MOIIHOCTH, Pa3BUBAEMOM ITpU
noabEMe 1o jgecTHuue"

83 IIpocTeie MexaHU3MBI

84 MowmeHnT cuisbl. [IpaBuino MOMEHTOB
JlaboparopHas padota "M3ydenue

85 MpaBUJjIa pbryara Jyisi oJIBH>KHOTO U

HENOABMXHOTO OJIOKOB"




86

"3o0510TOC MPABUIIO" MEXAHUKHU

87

Pemrenue 3amau o reme "3osoToe
MIPaBUIIO MEXaHUKU" /
Bcepoccuiickas npoBepodHas
pabora

88

Pemenwue 3amay mo Teme "Pabora
CHWJIBI TSDKECTH M CUJIBI TpeHus" /
Bcepoccuiickas npoBepodHas
pabora

89

VYpoxk-tipoekt "lIpoexkTupoBanue
IIOJIMCIIACTOB € 33JaHHBIMU
napamerpamu”

90

Ypoxk-koudepenmus "TIpocTsie
MEXaHU3MBI B OBITY, TEXHHKE,
KUBBIX Opranmn3max"

91

KoaddunmenT nonesznoro neiicTpust
MIPOCTBIX MEXaHU3MOB

92

JIaGoparopHas paboTa
"Onpenenenne KII/] nonsmxHOro u
HEMOJIBYKHOTO 0JI0KOB"

93

MexaHnueckasi S3Heprusl.
Kunernueckas 1 noTeHIaIbHAS
JHEprus

94

3aKOH COXpPaHECHHSI MEXaHUYECKON
SHEPTUU

95

YPOK-3KCIIEPUMEHT
"OKCIIEpUMEHTAJIBHOE ONPEACIICHHE
W3MEHEHUSI KHHETUYECKON U
MIOTEHLIMAJIbHON SHEPTUU NIPU




CKaTBhIBAHUU TeJIa 110 HAKJIOHHON
II0CKOCTH"

[ToaroroBka K KOHTPOJILHOU paboTe

96 o TeMme "PaboTa 1 MOIIHOCTb. 1
Oneprus"

97 KonrponsHas pabora o teme 1
"Pabota u MomurHOCTh. DHEpTUs"

08 PaGota ¢ TekcTaMu o TeEME L
"MexaHnueckoe aBrxenue"

99 PaGoTa ¢ TekcTaMu o TeEME L
"CTtpoenue BemiecTra"
Pa6ota ¢ Texcramu o teMe "CHriibl

100 | 1
B IIPUPOJIC
Pabota ¢ TekcTaMu 110 TEME

101 "JlaBneHue TBEPABIX TE, 1
SKUIKOCTEH U ra3oB"

102 Pabora ¢ TekcTamMu o TeMe 1
"Oueprus. [IpocTeie MexaHU3MBI"

OBILIEE KOJIMYECTBO HACOB I10 102 23

[NPOTPAMME




8 KVIACC

N KosnuuyectBo 1yacos DJIEeKTPOHHBIE
°
Hara uudgposbie
n/ | Tema ypoka KouTpoJbHbIe IpakTuyeckue
Bcero U3y4eHus o0pa3oBaTe/ibHbIE
I padoThI padoThI
pecypcbl
OcHOBHBbIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KMHETUYECKOMN 1
TEOPUHU U UX ONBITHBIE
MIOITBEPKICHUS
5 Macca u pa3mep aTOMOB U 1
MOJIEKYT
Monenu TBEpAOro, KUAKOTO U
3 ra3o00pa3HOro COCTOSTHUM 1
BelIeCTBa
VYpoxk-koHpepeHuus
4 "Kpucrannudeckue 1 aMmoppHbIe 1
tena. I'paden. [Tonyuenue
HWCKYCCTBEHHBIX aJIMa30B"
5 CMaunBaHuE U KaWUISIPHOCTb. 1
IToBEepXHOCTHOE HATSKEHUE
6 TennoBoe pacimmpenue u L
cKatue
7 TemnoBoe IBUKEHHUE. 1
Temneparypa
8 TemneparypHbIe Kbl 1




Buyrtpennssa sHeprus u
CTOCOOBI €€ N3MEHEHHS

10

Bugael rerionepenaun

11

VYpok-koHbepeHIus
"Mcnosib30BaHUE TEIIIOBBIX
CBOWMCTB BEILIECTB U MaTepPHAIIOB
B LIEJISIX SHEeprocoepexeHus"

12

KommyecTBO TEIIIOTHI.
VY aenbHas TEMI0EMKOCTh

13

Ypok-uccnenosanue "l[Iposepka
TUIOTE3bI JIMHEHHOM
3aBUCHUMOCTH JJIUHBI CTOJTONKA
XKHUJIKOCTU B TEPMOMETPUYECKON
TpyOKe OT Temneparypsbl"

14

VYpaBHeHHE TEMI0BOTroO OanaHca.
Temnoo0OMeH U TEMIOBOE
paBHOBecue. 3akoH HproToHA—
Puxmana

15

JIaGoparopHas paboTa
"HccnenoBaHue IBIEHUS
TEMI000MeHa P CMEITUBAaHUT
XOJIOJTHOW Y TOpsiueit BOAbI"

16

Pemenne 3ama4d mo reme
"Temio00MeH U TEILIOBOE
paBHOBecHe"

17

JIaGoparopHas paboTa




"OnpeneneHue KOJIM4ecTBa
TEIUIOTHI, OJIYYEHHOT'O BOJOU
IIpH TEIJIO0OMEHE C HarpeThiM
METAUTNYECKUM HIUHIAPOM"

18

IInaBnenue u oTBepIeBaHUE
KPUCTAJUIMYECKUX BEIIECTB.
VY nenbHas TEIUIOTA IJIaBICHUS

19

Pewenne 3amau o reme
"[lnaBnenue U OTBEpICBaHUE
KpUCTAJTINYECKUX Ten"

20

JIaboparopHast pabota
"Onpenenenue yaenabHOU
TETUTOTHI TIJIaBIICHHS JTbaa"

21

Ypoxk-uccienoBanue
"CpaBHeHHUE TTPOLIECCOB
TUTABJICHHUS KPUCTAUTHIECKUX
TEJ U pa3MATYEHUS TPH
HarpeBaHuu amop¢HbIX Ten"

22

[TapooGpa3zoBanue u
KoHAeHcauus. Mcnapenue

23

Kumnenue. Y nenpHas Temnora
nmapoo0pa3oBaHus. 3aBUCUMOCTh
TeMIepaTypsl KUIIEHUS OT
aTMOC(EepHOTO TaBJICHUS

24

Pemenwue 3anaq mo teme
"[TapooOpa3zoBanue u kuneHue"




25

Ypoxk-uccienoBanue
"O0BsACHEHNE 3aBUCUMOCTH
TEeMIIepaTypbl KUTICHUS OT
JIaBjieHus"

26

HacsbieHnbiif u
HEHACBILLICHHBII nap.
BnaxxnocTs Bo3yxa

27

Brnaxxnocts Bo3ayxa u €€
n3mepenue. Jlaboparopuas
pabota "Onpenencane
OTHOCHUTENLHOU BIIAKHOCTH
BO3ayXxa"

0.5

28

Perenue 3agay mo teme
"Baxuocts"

29

Pemenune 3ama4d u ananm3
CUTYallHil, CBA3aHHBIX C
SIBJICHUSIMU UCTIAPEHUS U
KOHJICHCAINH

30

DHeprus TOIMBa. Y AeabHast
TEIJI0Ta CTOPAHMS

31

[TpuHIHIB pabOTHI TETIIOBBIX
JIBUTATEIEH

32

[TapoBas TypOuHa. J{Burarens
BHYTPEHHETO CrOpaHUs

33

KIIJI renmoBoro aBuraTens

34

Pemenne 3agau mo teme "KII1/]




TEIJIOBOTO JaBUrareias"

35

Ypok-koupepennus "TermnoBbie
JIBUTATEJIH U 3aIUTa
OKpYy>Karolen cpeab”

36

TennoBwie IIOTEPU B TEIINIOCETAX

37

3akoH COXpaHCHHA U
IIpCBpalICHHA DOHCPIUH B
MCXaHHYCCKHUX U TCIIJIOBBIX
nponeccax

38

IToaroroBka Kk KOHTPOJIBHOM
pabore o Teme "TermoBbie
saBieHMsA. M3MeHeHue
arperaTHbIX COCTOSIHUI
BemecTsa"

39

KonTponbHas pabota mo Teme
"TemnoBble IBICHUS.
N3meHeHune arperaTHbIX
COCTOSIHUM BelecTna"

40

Onexrpusanus tein. /[Ba poga
3aps0B

41

Ypoxk-uccienoBanue
"UccnenoBanue cniocoO0B
pa3IMYHBIX BEILIECTB
Ha’3JIEKTPU30BBIBATHCS "

42

B3anmoneiicTBre 3apsyKeHHBIX
ten. 3akoH KyrnoHna




43

DNeKTpruYecKoe moJie.
Hanpsioxk€nnocTth
3IEKTPUUYECKOTO MOJIA.
[IpuHnun cyneprno3unumn
JIEKTPUUECKUX TOJIEH

44

Hocurenu snmexkrpuueckux
3aps/10B. DJIEMEHTAPHBIN 3apsi.
Ctpoenue aToma

45

3aKOH COXpaHEHUS
ANIEKTPUYECKOTO 3apsaa

46

[IpoBOIHUKHU, TUATIEKTPUKHU U
MOJYTPOBOIHUKH

47

VYpoxk-koHpepeHuus
"JyeKTpu3alys B MOBCEIHEBHOM
KUZHH"

48

Pertennie 3agau mo reMme "3akoH
COXpaHEHUs JIEKTPUUYECKOTO
3apsna”

49

DONEKTPUYECKUN TOK.
M cTOYHUKH 31EKTPUYECKOTO
TOKa

50

Ypoxk-uccienoBanue
"HccnenoBanue OelCTBUS
3JEKTPUUYECKOTO TOJISI HA
MIPOBOJIHUKY U IUDJIEKTPUKH"

o1

DNEeKTPUYECKHUM TOK B METaJIJIaX




52

DNEeKTPUUYECKHUI TOK B
KHUJKOCTSX M razax

53

DneKkTpuyecKas 1enb

54

Cuna Toka. AMnepmerp

55

DNEKTPUUECKOE HATIPSKEHUE.
BonsTmeTp

56

JlaboparopHas pabora "Coopka
1 MCIIBITAHUE DJICKTPHUYUCCKOM
LENY [TOCTOSHHOI'0 TOKa"

57

3aBHCUMOCTD CHIIBI TOKA OT
HanpspkeHus. 3akoH Oma Juist
y4JacTKa Ieru

58

JIaGoparopHas paboTa
"HccnenoBanue 3aBUCUMOCTH
CHJTBI TOKA, TIPOTEKAFOIIIETO
gepe3 pe3nucTop, OT HAPSHKSHUS
Ha PE3UCTOPE U CONPOTHUBIICHHS
pesucropa"

59

DIIEKTPUYECKOE
CONPOTUBJICHHE. Y IEJIBHOE
COTIPOTHUBIICHNE

60

JlabopaTopHas pabota
"OnpeneneHue yaeiabHOTO

n

COITPOTUBJICHHS ITPOBOJHUKA

61

Pemrenue 3agad mo reMme
"DnexkTpuueckoe




COIPOTUBIICHUE. Y EJIBHOE
COIpOTHBIIEHUE"

62

Permrennie 3agau mo reme "3akou
OmMma

n

63

HOCHGHOB&TGJ’IBHOG u
mapajjicJibHOC COCANHCHUS
IIPOBOAHHUKOB

64

JlaGopaTopHas paboTta
"I[IpoBepka npaBuiia CIOKEHUS
HaNpsDKEHUN TTPU
IIOCJIEI0BATEILHOM COEITUHEHUHN
JIBYX PE3UCTOPOB"

65

Pemenue 3amau mo reme
"ITocnemoBaTeabHOE U
napajuieTbHOE COCTUHEHUS
MIPOBOJAHUKOB"

66

JIaGoparopHas paboTa
"[IpoBepka mpaBuia JJIs CUITBI
TOKa MPH MapajuIeTIEHOM
COEIMHEHUH PE3UCTOPOB"

67

Pemenue 3ana4 Ha mpUMEHEHNE
3akoHa OMa 1 pa3InyHOTO
COCAUHCHUA IMTPOBOAHUKOB

68

O/1C u BHyTpEHHEE
CONMPOTHUBIIEHNE UCTOYHHKA
TOoKa. 3akoH OMa 11 MOJIHOU




Henu

69

Pemenne 3agau o teme "BJ1C,
BHYTPEHHEE CONPOTUBJICHUE
HCTOYHHUKA TOKa. 3akoH OMa
JUIS TIOJIHOM mernu"”

70

JlaGopaTopHas paborta
"Onpenenenne IC u
BHYTPEHHETO CONPOTHUBIICHUS
HMCTOYHHKA TOKA"

71

[TpaBuna Kupxroda

72

JlaGopaTopHas paboTta
"[IpoBepka npasun Kupxroga"

73

VYpok-uccnenonanue "M3yuenue
BOJIBT-aMITEPHBIX
XapaKTepUCTUK HEIMHEHHBIX
JJIEMEHTOB"

74

Pabora snexkTpuyeckoro Toka.
MOIIHOCTb 3EKTPHUECKOTO
TOKa

75

JlabopaTopHas pabota
"Onpenenenue padboThl U
MOIITHOCTH 3JIEKTPHUECKOTO
TOKa"

76

3akoH J[xoynsa-JIenua.
[ToTpebuTtenu 31eKTPUIECKOTO
Toka. KopoTkoe 3ambikanue




77

VYpoxk-koHpepeHuus
"OOBSICHCHHE U TIPUHIIUTT
JCUCTBUS JIOMAITHIX
AJIEKTPOHATPEBATEIBHBIX
npuoopoB"

78

IToaroroBka Kk KOHTPOJIBHON
pabore 1o Teme
"DJIeKTpUUECKHUE 3apsbl.
3apsKEeHHbIE TENa U UX
B3auMoaercTBUA. I10CTOSIHHBIN
ANEKTpUYECKUi TOK"

79

KontponbHas paborta no teme
"DneKTpruuecKue 3apspl.
3apsKEHHBIE TeJla U UX
B3auMoAecTBuUsA. [10CTOSHHBIN
ANEKTpUYECKUI TOK"

80

ITocTosTHHBIE MATHUTEL.
MaruauTtHoe 1oj1e 3eMIIH U €ro
3HAYEHHE IS )KU3HU Ha 3eMiie

81

VYpok-uccnenosanue "M3yuenne
MarHMTHOTO MOJIS HOCTOSHHBIX
MarHiToOB NP UX 00bETUHEHUT
U pasjeiieHnu. Buzyanuzamus
0 TTOCTOSHHBIX MarHuTOB"

82

OmneiT Opcrena. MaruutHoe
T0JI€ AJIEKTPUUYECKOTO TOKA




83

OmneiT AMnepa. MarautHoe
I10JI€ KaTyILKHU C TOKOM.
IIpuMeHeHHe 311eKTPOMarHuToB
B TEXHUKE

84

Cuna Ammnepa u onpeieneHue eé
HaIpaBJICHUS

85

Pemenue 3anau no teme "Cuna
AmMriepa u onpeneneHue eé
HamnpaJyieHus"

86

DNeKTpOoABUTATENb
MMOCTOSIHHOTO TOKA.
Hcnonb3oBanue
3JIEKTPOJIBUTATENECH B
TEXHUYECKHUX YCTPOMCTBAX U Ha
TpaHCIIOpPTE

87

Bcepocculickas npoepodHas
paborta

88

Bcepocculickas npoepodHas
paborta

89

JIaGoparopHas paboTa
"N3y4yenue neicTBus
MarHUTHOTO TIOJISI HA TIPOBOIHUK
¢ ToKkoM"

90

VYpoxk-koHpepeHuus
"[IpakTH4eckoe NpUMEHEHNE
AJIEKTpOJBUTATENCH"




91

JIaboparopHast pabota
"KoHcTpyupoBaHue 1 U3y4eHue
paboTHI AJIeKTpoaABUTATENS "

92

JIaboparopHast pabota
"N3mepenue KI1]
3JIEKTPOJIBUTATENBHOMN
yCTaHOBKHU"

93

OmnbrTel @apasest. 3akoH
3JIEKTPOMATHUTHON UHIYKLIMH.
[IpaBuio Jlenna

94

Ypoxk-uccienoBanue
"UccnenoBanue n3aMeHEHHUI
3HAUYCHUS U HANPABJICHUS
MHIYKIIMOHHOTO TOKa"

95

Pemrenue 3amay mo reme "3akoH
3JIEKTPOMATHUTHON UHIYKIIHMH.
[TpaBumno Jlenma"

96

Onektporereparop. CrocoOs
MTOJTYYEHUS DJICKTPOIHEPTUU

97

VYpoxk-koHpepeHuus
"DnexkTpocTaHIMU Ha
BO300OHOBJISIEMBIX UCTOYHHKA
sHepruu. [IpoOIeMbl SKOTOTHH.
TormBHEIE AIEMEHTHI 1
aneKTpomMoouIu"

98

KontponbHas padota




"DJIeKTpOMarHuTHbIE sIBJIECHUS"

99

Pabora ¢ TekcTamu o Teme
"TerutoBble ABIeHUA"

100

PaGora ¢ TekcTamu 1o Teme
"DneKTpudecKue 3apsbl.
3apsKEeHHbIE TeNa U UX
B3auMoieiicteue"

101

PaGora ¢ TekcTamu o Teme
"ITocTOSIHHBIN ANEKTPUUECKUI

n

TOK

102

Pabora ¢ Tekcramu o TeMe
"MarduTHbIE SIBICHUS U
3JE€KTPOMArHUTHAS UHAYKLIHS'

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

22.5




9 KVIACC

Ne
n/
I

Tema ypoka

KoaudecTBO 9acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIEeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

MexaHndecKkoe ABMKEHIE.
MarepuanbHas TOUKa.
Cr1ocoOFBI OIIMCaHUS
MEXaHHYECKOT'O JIBHUIKCHHUS

Cucrema orcuera.
OTHOCHUTENBHOCTD
MEXaHUUYECKOTO ABUKEHUS

BeKTOpHBIe BCJINMYHHBI,
orepanru ¢ BEKTOpaMu,
IMPOCKIHU BEKTOPOB

Pannyc-Bexkrop
MaTepualbHOU TOYKH,
IepeMEIEHUE Ha
IJIOCKOCTH

PaBHOMepHOE
HpﬂMOHHHeﬁHoe JABUXXCHUEC

Pewrenue 3amad mo reme
"PaBHOMEpHOE
MIPSIMOJIMHEMHOE
nBIKeHne"




HepasHomepHoe
IIPSMOJIMHEMHOE
nerxkeHue. Cpensss u
MI'HOBEHHAs1 CKOPOCTb Tella
IIPY HEPaBHOMEPHOM
JBUKCHUU

JlaGopaTopHas paborta
"OnpeneneHue cpeaHen
CKOPOCTH CKOJIbKCHHS
Opycka Wi JABHKEHUS
apuKa no HakJIOHHOH
MJI0OCKOCTH"

PaBHOyCKOpEeHHOE
MIPSAMOJIMHEMHOE
JIBH>KEHUE. Y CKOpEHUE

10

Ckopoctb
PaBHOYCKOPEHHOI'O
IIPSIMOJIMHENHOT O
neuxenus. ['padux
CKOpPOCTH

11

Pemrenue 3agau no reme
"CkopocThb
PaBHOYCKOPEHHOT'O
MPSMOJIMHENHOTO
NBIDKEeHNT "

12

IIepemenienue npu
PaBHOYCKOPEHHOM




PSMOJIMHETHOM
JBUKCHUH

13

JIaboparopHast pabota
"OnpeneneHue yCKOpeHus
TeNa MpH
PaBHOYCKOPEHHOM
JIBYDKEHUH 110 HAKJIOHHOU
IJI0CKOCTH"

14

Pemenue 3agau nmo reme
"[lepemenienue npu
PaBHOYCKOPEHHOM
MPSAMOJIMHEHHOM
NIBOKeHUN"

15

JlabopaTopHas pabota
"UccnenoBanue
3aBHUCHUMOCTH MTYTH OT
BpPEMEHH MPU
PaBHOYCKOPEHHOM
NBIDKEHUN 0€3 HauyaIbHOH
ckopoctu"

16

I'paduueckas
MHTEPIIpETALNS
YCKOPEHHUS, CKOPOCTH,
MIPOMIEHHOIO ITYTH U
MepEMEICHUS IS
MPSMOJIMHENHOT O
JBUKECHUS




17

Pemenue 3amad mo teme
"I'paduueckas
HHTEpHpeTaus
YCKOPEHHUSI, CKOPOCTH,
MPOUJIEHHOTO YTH U
MepeMeIeHus s
MIPSMOJIMHENHOTO
IBIOKeHUA"

18

YckopeHnue cBOOOIHOTO
nagerus. OnblTel [ anuies

19

Pemrenne 3ama4d mo reme
"YckopeHue cBOOOIHOTO
nageHus"

20

JIBr>keHue Tena,
OpOLIEHHOTO MO/ YIIIOM K
TOPU30HTY

21

Pewmrenne 3amau o reme
"JIB>KeHue Tena,
OpOLIEHHOTO MO/ YIJIOM K
rOpU30HTY"

22

JlabopaTopHas pabota
"HccnenoBaHue OBKEHUS
Tena, OPOLIEHHOTO MO/
yIJI0M K TOPU30HTY"

23

Pemrenue 3agad mo reMme
" JIBM>KeHUE 10T




JEUCTBUEM YCKOPEHUS
cB0OOAHOrO NaieHus"

24

JIBr>KEHHE 110 OKPYKHOCTH

25

Jluneitnas u yriosas
CKOpPOCTb, IEPUOJT U
4acTtoTa

26

CKOpoOCTb U yCKOpEHHE
IIPH IBUYKEHHUH 10
OKPYKHOCTH

27

Pemenue 3aau o teme
" JIBMKEHHUE 110
OKpy>KHOCTH"

28

VYpok-koHpepeHus
"Pacrio3HaBanue u
MpUOIHKEHHOE OTMMCaHUe
pa3IMYHBIX BUJIOB
MEXaHUYECKOTO
nBIOKeHnA"

29

IToaroroska k
KOHTPOJILHOHM paboTe 1o
Teme "MexaHnueckoe
NIBIDKEHNE U CIIOCOOEBI €T0
omcanus"

30

KonTponbHas pabota mo
TeMe "MexaHU4eCKOe
NIBIKEHNE U CIIOCOOBI €T0




onucauus"

31

[TepBriii 3akoH HproTOHA.
Bexkrop cuibl

32

Bropoii 3akon HeroToHa.
PaBHOelicTBYIOIIAs cUJla

33

Tperuii 3akon HerotoHa.
Cynepnosuuus cui

34

Cuia ynpyroctu. 3aK0H
I'yka

35

Pemrenue 3agad mo reMe
"Cuna ynpyroctu"

36

JIaGoparopHas paboTa
"HccnenoBanue
3aBHCUMOCTH CHJIBI
YIOPYTOCTH, BO3HUKAKOLIEH
B IIPY)KUHE, OT CTETIEHU
nepopMauy NpyKUHbI"

37

Cuna tpeHus.
Koaddunment tpenus

38

JIaGoparopHas paboTa
"Onpenenenue
Koa¢duLeHTa TPEHUS
CKOJIbKEeHUS"

39

JIaGoparopHas paboTa
"UccneqoBanue
3aBUCHMOCTH CHJIBI TPEHHS




CKOJIbXKEHUS OT CHJIBI
HOPMAaJIBHOTO JIaBlieHus"

40

JIBr>KEHUME TN TTO
OKPY>KHOCTH IO
JIENCTBUEM HECKOJIBKUX
cHn

41

3axoH bepuyau u
MOABEMHAS CHJIA KPbLJIa

42

Ypok-koH(hepeHus
"CoBpeMeHHbIE
JieTaTeIbHBIC aIIapaThl,
CyJla Ha TTOJABOIHBIX
KpPBUIBSIX, aHTUKPBLJIO HA
CKOPOCTHBIX aBTOMOOUJISIX.
JIBmxeHue moesaa Ha
MarHuTHOM nojymke"

43

CuJia TSOKECTH U 3aKOH
BCEMHUPHOTO TATOTEHUS

44

JIBr>KeHue Ten BOKPYT
IrPABUTALIMOHHOTO LIEHTPA.
[IepBas kocMuueckas
CKOPOCTH

45

HeBecomocTs 1
Meperpy3Ku

46

PaBHOBeCHE MaTepuanbHOM
TOYKHA. AOGCOJIFOTHO




TBEPIOE TEIIO

47

MowmenT cuibl. [IpaBuio
MOMEHTOB

48

Ypok-uccnenoBanue
"OnpeneneHue HeHTpa
TSDKECTH Pa3IMYHbIX TEN"

49

Nmnynsc tena. U3menenune
uMIyJibsca. IMmynsc cusl.
Yipyroe u HEynpyroe
B3aUMOJEHCTBUE

50

3aKOHBI H3MEHECHUS U
COXPAHCHUS UMITYJIbCa

o1

PeaxkTnBHOE ABMKEHITE

52

Pemenue 3anau mo teme
"3aK0H cCOXpaHEHUS
nMITynbca. PeaktuBHoe
nBIOKeHne"

53

Mexanunyeckas paborta u
MOIIHOCTH

54

PabGora cuibl TSKECTH,
CHUJIBI YIIPYTOCTU U CHJIBI
TpeHUs

55

JIaGoparopHas paboTa
"OnpezneneHue paboThI
CHJIBI TPEHUS TIPH
PaBHOMEPHOM JIBHKECHUH




T€J1a 10 TOPU30HTAIBHON
nosepxHoctu"

56

CBs13b 5Hepruu U paboThl

57

JlaGopaTopHas pabora
"Onpenenenue paboThl
CHJIBI YIPYTOCTH TpU
MoABEME TPy3a C
HCIOJIb30BAHUEM
HEMOJIBIYKHOTO U
MOABUXKHOTO OJIOKOB"

58

[ToTrenumanpHas sHEpPrust

59

Kunernyeckas sneprus.
Teopema o KuHETHYECKON
SHEPTHH

60

3aK0H U3MCHEHHS U
COXPAHCHUA
MEXaHU4YEeCKOH SHEPIUn

61

Pemenue 3ana4 no reme
"3aKOHBI U3MEHEHUS U
COXPaHEHHUS
MeXaHU4ecKoi 3Heprun"

62

ITogroroska k
KOHTPOJILHOHM paboTe 1o
teme "B3aumoneiicteue
TeN. 3aKOHBI COXpaHEHus'

1

63

KonrtponsHas pabora no




teme "B3aumoneiicteue
TeN. 3aKOHBI COXpaHeHus"

64

KonebarensHO€E IBUKEHUE.

OcHoBHbIE
XapaKTePUCTHKH
Kose0aHuii: mepuon,
4acTOTa, aMIUTUTY/a

65

MaremaTudeckuii 1
MPYXUHHBIA MasSTHUKH.
JlaboparopHast pabota
"UccneqoBanue
3aBUCUMOCTH TIEPHOJIa
KojeOaHuil Tpy3a Ha HUTH
OT JJIUHEI HUTH"

0.5

66

JIaGoparopHas paboTa
"HccnenoBanue
3aBHCUMOCTH NE€pHO/Ia
KoJie0aHUH TPY>KUHHOTO

MasTHHKA OT MaccChl rpy3a"”

67

I'apmoHnueckue
Kose0aHus

68

JIaGoparopHas paboTa
"N3MepeHue yCKOpeHHus
CBOOOTHOIO NaieHus"

69

3aTyxatromue KojieOaHusl.

BrinyxaeHHbIe KoJeOaHMs.




Pe3onanc

70

[IpeBpamieHue sHEpruu
pU KosiebaTeIbHOM
JIBIKCHUU

71

VYpok-uccienoBanue
"I[IpoBepka HE3aBUCUMOCTHU
repuo/ia KojiebaHuu rpysa,
MOABEIICHHOTO K JICHTE, OT
Macchl rpysa”

72

MexaHU4YeCKHEe BOJIHBI:
MPOJOJIbHBIE U
MOIEpPEYHbIE

73

CBoiicTBa MEXaHMYECKUX
BOJIH. JITMHA BOJTHBI U
CKOPOCTB €€
pacmpocTpaHeHus

74

Ypoxk-uccienoBanue
"HabOmroneHue
uHTEpPEepeHINH U
T pakuy BOJIH Ha
ITOBEPXHOCTH BOJBI"

75

VYpok-koHpepeHus
"MexannduecKkue BOJIHEI B
TBEPAOM TEJIE.
CeiicMrueckyie BOJTHBI"

76

3Byk. PactipocTpanenue u




OTpa)kKeHUE 3BYKa

77

Pemenne 3aaa4 110 TEMC
H3ByK"

78

VYpok-uccienoBanue
"DKCepUMEHTAIbHOE
oTpesieNieHUE TPaHMII
YaCTOTHI CJIBIIITMMBIX
3BYKOBBIX KoJieOaHui"

79

I'poMKOCTb 3BYyKa U BbICOTA
TOHA. AKYCTUYECKUM
pE30HaHC.

80

Ypok-uccrienoBanue
"Habmrogenue u
0OBsACHCHHE
aKyCTHYECKOT0 pe3oHaHca"

81

WNudpa3Byk u ynbTpa3BykK.
Kondepenus

"W cnoip30BaHue
yIbTpa3ByKa B
COBPEMEHHBIX
TEXHOJIOTHAX "

82

DJIEKTPOMArHuTHOE TOJIE U
OJICKTPOMAarHuTHBIC BOJIHBL

83

CaoiicTBa
ANEKTPOMATrHUTHBIX BOJTH

84

VYpoxk-koHpepeHuus




"[MIkana
3JEKTPOMArHUTHBIX BOJIH.
Hcnonns3oBanue
3JIEKTPOMATrHUTHBIX BOJIH
JUUISI COTOBOM CBSI3H.
Panmonoxamnms.
Kocmuueckas cBsi3pb "

85

Pemenue 3amau Ha
OIpCACIICHUC YaCTOThI U
JJINHBI BHGKTpOMaFHHTHOﬁ
BOJIHbI

86

DNeKTpOMarHuTHas
npupoaa ceera. CKOpocTh
CBeTa

87

BonHoBrIe cBoOWMCTBa cBETA:
uHTepepeHIus u
T paKIus

88

JlydeBas MOJI€Nb CBETA U
T€OMETPUYECKAsl ONTHKA.
Ucrounuku cBera

89

[IpssMmonuHeitHOE
pacnpoCcTpaHEHHUE CBETA.
3armenus Comnnua u JIyHsl

90

3aKOH OTpa)KEHHS CBETA.
[Tinockoe 3epkaiio

91

[Toctpoenue




M300pakeHUH,
c(hOpMHUPOBAHHBIX
3epKajioM

92

IIpenomiieHnue ceera.
3aKOoH MPEJIOMIIEHUS CBETA.
[TonHoe oTpakeHue cBera.

93

JIaboparopHast pabota
"UccrenoBanue
3aBUCHMOCTH yTJia
MIPEIOMIICHUS OT yTiia
MaJICHUs] CBETOBOT'O JIydya
Ha TPAHUIE «BO3IYX-
CTEKIION"

94

Ypoxk-uccienoBanue
"AHanu3 U 00bsICHEHHE
ONITUYECKOT0 MUpaxa"

95

VYpok-koHpepeHus

"M cnoip30BaHKe IOJIHOIO
BHYTPEHHETO OTPAKEHUS:
CBETOBOJIBL,
OIITHKOBOJIOKOHHAS CBA3b"

96

JInn3za, X0 1y4el B IMH3E

97

®opmyJia TOHKOH JTMH3BI

98

JIaGoparopHas paboTa
"Onpenenenue GoKycHOTO
pacCTOAHUS U ONITUYECKOMN




CHWJIBI coOMparomeit
JUH3BI"

99

[Tonyyenue nzo00pakeHUA
C TIOMOIIBIO coOuparoiein
U PaCcCEeUBAIOLIECH JIMH3

100

Ypok-koH(hepeHus
"[IpuHuun nexcTBus
ONTHUYECKUX MPUOOPOB
(MUKpOCKOTI, TEJIECKOTI,
¢doroanmapar)"

101

I'1a3 xak onruueckas
cucremMa. bau3opykocTs U
JaJIbHO30PKOCTh

102

Pasnoxenue Oenoro ceera
B CcrieKTp. OMBITHI
Hrrorona. CioxeHue
CHIEKTPAITLHBIX I[BETOB.
Jucnepcus ceera

103

YPpok-nIpakTUKyM
"HabmroaeHue u
00BSACHEHHE OIBITOB IO
pa3noXKeHuIo OEeoro cBeTa
B criekTp. [lomyuenue
6esoro 1BeTa npu
CJI0KCHUH LIBETOB"

104

OmnsiTsl Pesepdopna u




IJ1aHeTapHas MOACIIb
aToMa

105

[Tocrynatel bopa. Monens
aroma bopa. Hcniyckanue u
IIOTJIOLEHUE CBETA
aTOMOM.

106

KBantel. Jlu"enyareie
CIIEKTPBI

107

YPpOK-IPAKTUKYM
"HaOroneame CIuIomHbIX
Y JTMHEHYaThIX CIIEKTPOB
U3JIy4yeHUs U UcIycKkaHus"

108

PagnoaktuBHOCTH. Anbda-
, 6eTa- U raMMa-u3Iy4eHUs

109

CTpOCHI/Ie ATOMHOTO sJpa.
HYKJ'IOHHBJI MOACIb
ATOMHOTO sJpa

110

PannoakTuBHBIC
npespatienus. M3oromnsl

111

[Iepnon nmonypacnana

112

VYpok-koHpepeHus
"lericTBue
paarO0aKTUBHBIX
W3JIy4YECHHI Ha )KUBbIE
OpraHu3Mbl. 3anuTa OT
paarOaKTUBHOIO




n3nyuyeHus"

113

SInepHbIe peakuuy.
3aKOHbBI COXPAHEHUS
3apsI0BOTO U MacCOBOT'O
qHcell

114

DHeprus CBA3M aTOMHBIX
sinep. CBsi3b Macchl U
SHEPTUU

115

Pemenue 3anay no teme
"SAnepHble peakiuu.
Dueprusi cBs3u"

116

Peakiuu cunTesa u
nenenus siaep. Mcrounuku
sHeprun CoJiHIa U 3BE3NT

117

VYpoxk-koHpepeHuus

"SI nepHast SHEpreTUkKa.
DKosornyeckre npoodaemMbl
SJIEpHON IHEPreTUKH"

118

IToaroroska k
KOHTPOJILHOHM paboTe 1o
teme "Konebanus u
BOJHEI. CBETOBBIE B
KBaHTOBEIE ABJICHUA"

119

KonTponbHas pabota mo
teMme "Konebanus u
BOJIHBI. CBETOBBIE U




KBAHTOBBIE ABiIcHUA"

120

Pemenue pacdeTHbIX 1O
TeMe "MexaHU4ecKoe
nBrOKeHne"

121

Pemenue pacueTHbIX U
Ka4eCTBEHHBIX 3a1a4 I10
Teme "B3aumoneiicTBue

Ter"

122

Pemienue pacueTHbIX U
KayeCTBEHHBIX 3a/1a4 110
TeMe "3aKOHbI COXpPaHEHHUS
SHEPruu U uMIlyibca"

123

JIaGopatopHble pabOThI IO
TeMe "MexaHuueckoe
nBroKeHne"

124

JIaGopatopHble pabOThI IO
teMe "B3aumonelicteue

Ten"

125

JIaGopatopHbie pabOThI IO
teme "[IpocTeie
MEXaHU3MBbI"

126

Pemienue pacueTHbIxX U
KayeCTBCHHBIX 33124 110
teMe "TermioBble
npoiecch”

127

Pemrenne pacueTHbIX U




KAYeCTBEHHBIX 3a7aY 110
teme ""Braxuocts"

128

Pemenne pacueTHsIX U
KaueCTBEHHBIX 3aJ1a4 110
teme "KII/] TermoBbIx
nBuraTenein”

129

Pemrenne pacueTHsIX U
KayeCTBCHHABIX 33124 110
TeMe "3aKOHEBI
IIOCTOSHHOT'O TOKa"

130

Pemrenne pacueTHsIX U
KaueCTBEHHBIX 3ajay 1o
teme "KIIJI
3JIEKTPOYCTAaHOBOK"

131

JlabopaTopHbie pabOTHI 1O
TeMme "3aKOHBI
IIOCTOSIHHOTO TOKA"

132

JlabopaTopHbie pabOThI 1O
TeMe "CBeTOBLIE SIBJIEHUS"

133

Pabota ¢ Tekcramu 1o
Teme "3aKOHbI COXpaHEHUs
B MEXaHUKe"

134

PaGora ¢ Tekcramu 1o
teme "Konebanus u
BOJTHEI"

135

PaGora ¢ Tekcramu o




teme "CBeTOBBIE ABIcHUSA"

PaboTa ¢ TekcTamu o

136 teMe "KBanroBas u 1
sanepHas pusuka'
OBIIEE KOJIMYECTBO
136 245

YACOB I10 ITPOIT'PAMME







IPOBEPSIEMBIE IIPEJIMETHBIE PE3YJbTATBI OCBOEHUSI OCHOBHOM OBPA30BATEJIBHOM
IHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

7 KJIIACC

Konx nposepsiemoro
pe3yjabTara

11

IIpoBepsiembie MpeaMeTHBIE Pe3yabTATHI OCBOEHHSI 0CHOBHOI 00pa30BaTeIbHON MPOTrPpaMMbl
OCHOBHOI0 00111er0 00pa3oBaHus

HCIIOJIB30BATh U3YUCHHBIC ITOHATUSA

1.2

pasiniuaTth ABJICHHUA 110 OIIMCAHUIO UX XaPAKTCPHBIX CBOMCTB 1 HA OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIUX TAHHOC
(l)I/ISI/ILIeCKOG SIBJICHHUC

1.3

pacrio3HaBaTh MPOSBICHUE N3YUYEHHBIX (PU3MUECKUX SBJICHUH B OKPYKAIOLIEM MHUpE, B TOM 4HCiIe (PU3HUECKUEe
SBJICHUSI B TPUPOAE, MPU ITOM IEPEBOAUTH MPAKTUYECKYIO 3a]adyy B Yy4eOHYIO, BBIJCIATH CYIIECTBEHHBIE
CBOMCTBA (IPU3HAKK) GU3UUECKUX SABICHUN

14

ONKCHIBATh M3yUYCHHBIE CBOMCTBA TN W (PU3NYECKUE SIBJICHUS, HCMONb3ys (PU3MYECKHE BEIUYMHBI, IPH
OINMCaHUU MPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI UCIOJIb3yEeMbIX BEIMUYUH, UX 0003HAUEHUS U €IUHHIIBI
(Gu3NYEeCKUX BEIMYUH, HAXOJUTh (OPMYIIbI, CBS3bIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIHUYMHY C JPYTUMH
BEJIMYMHAMU, CTPOUTH IPa)KH U3y4EHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEINUMH

1.5

XapaKTECPU30BaTh CBOMCTBaA TCII, (bmnqecxne SABJICHUSA W IPOLECCHI, UCIIOJIB3YA U3YUCHHBIC 3aKOHBI, ITPU 3TOM
AaBaTb CJIOBCCHYIO (bOpMYHHpOBKy 3dKOHa U 3alUCbIBATH €0 MATCMATHYCCKOC BBIPAKCHUC

1.6

OOBACHATH q)HSI/IquKI/IC ABJICHUA, IIPOLECCHI U CBOMCTBaA TCJI, B TOM YHUCJIC U B KOHTEKCTC CI/ITyaHI/Iﬁ IMPAKTHUKO-
OPHUCHTHPOBAHHOT'O XapaKTCpa: BBIABJIATH IMPUUYMHHO-CIICACTBCHHBLIC CBA3U, CTPOUTH o0BsicHenne u3 1 — 2
JJOTHYCCKHUX IIaroB C OHOpOfI Hal-—2 HN3YUCHHBIX CBOMCTBaA (I)I/I3I/ILICCKI/IX ﬂBHCHHﬁ, (1)I/I3I/I‘-ICCKI/IX 3aKOHa HJIN
3aKOHOMCPHOCTHU

1.7

pemiats pacy€THble 3a7auu B 1 — 2 nelcTBUA, UCTOJb3Ys 3aKOHBI U (DOPMYIIbI, CBS3bIBaIOIINE (hHU3HUECKUE




BCJIMYMHBI: Ha OCHOBC aHa/IM3a YCJIOBHUA 3aJldadW 3allUChIBATh KPATKOC YCIIOBHUC, IMOACTABJIATH (1)I/I3I/I‘-IGCKI/IG
BCJIMYHHBI B q)OpMyJIBI U poOBOAUTH paC‘-IéTLI, HaxXOJUThb CHPABOYHBIC JAHHBIC, HGO6XOI[I/IMBIG AJId pCIICHU A
3aaa4, OCHUBATh pCaIMCTUYHOCTD HOHy‘lGHHOﬁ (bPISH‘I@CKOﬁ BCIIMYHHBI

1.8

pacro3HaBaTh NPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh MpPU TMOMOIMIM (PU3HMUECKUX METOJOB, B OINUCAHUU
UCCIIEIOBaHMs BBIIEISATh IPOBEPSIEMOE NPEANOJIOKEHUE (TUIIOTE3y), pas3inyaTb M HMHTEPHPETUPOBATH
IIOJIyYE€HHBIH pe3yJIbTaT, HAXOAUTh OLIMOKHU B XOJI€ OIbITA, IENATh BHIBOJIBI I10 €70 pe3yIbTaTaM

1.9

MIPOBOJIUTH OTBITHI 10 HAOMIOACHUIO (PU3UUECKUX SBICHUN WM (PU3MYECKHX CBOMCTB TeN: (OPMYIHPOBATH
MIpOBEpsSEMBIC TPENIONOKEHHSI, COOUPATh YCTAaHOBKY M3 MPEIOKEHHOTO O0OPYHOBAHMS, 3alHCHIBATH XOJ
OIbITa ¥ (POPMYITHPOBATH BHIBOIBI

1.10

BBITIONHATH MPSIMbIE HM3MEPEHUS C HUCIHOJIb30BAaHHMEM aHAJOrOBBIX U LU(POBBIX MPHUOOPOB, 3aMHUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUM

1.11

IIPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJITHON (PU3MYECKON BEIMUYMHBI OT APYrOM C MCIIOJIb30BAaHUEM HPSIMBIX
U3MEpEeHUH, y4acTBOBAaTh B IJIJAHUPOBAHUM Y4eOHOIO HCCIIEOBAaHMs, COOMPATh YCTAaHOBKY M BBINOJIHATH
U3MEpeHus, cleays MNpeUIoKEeHHOMY IUIaHy, (UKCUpPOBaTh pe3yJabTaThl MOJYYEHHOM 3aBHUCHUMOCTH
(¢u3NyecKux BEIMYMH B BUJE MPENJIOKEHHBIX TaOiull U TpaduKOB, JelaTh BBIBOABI IO pe3yJbTaTaM
UCCIIEIOBAHM

1.12

ONpoOBOAUTL KOCBCHHBLIC HW3MCPCHUA CI)I/I3I/I‘-ICCKI/IX BCJIIMYHWH, CJCAYyA npennomeHHoﬁ HWHCTPYKIUU: IIPpH
BBITIOJIHEHUHN 1/13MepeH1/1ﬁ CO6I/IpaTB OKCIHICPUMCHTAJIBHYIO YCTAHOBKY W BBIYUCIIATH 3HAYCHUC HCKOMOM
BEJIINYHHBI

1.13

co0Jr01aTh MpaBuiIa TEXHUKHU OE30MaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM

1.14

YKa3bIBaTh MPUHIIMIIBI AEWCTBUS PUOOPOB U TEXHUUECKUX YCTPONCTB, XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS
M3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C MOMOIIBIO X OMHUCAHUS, UCIONb3Ys 3HAHUS O CBOMCTBaX
(bu3nUecKuX sIBICHUH U HEOOXO UMbl (PU3MUYECKIe 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOJIUTH MPUMEPHI (HAXOAUTh HWH(OPMALMIO O MPHUMEpax) MPAaKTUYECKOTO HCIOJIb30BAHUS (U3MUYECKUX
3HAHUA B TIOBCEJHEBHOM JKM3HM [UIsi oOecnedeHuss O€30macHOCTHM NHpH oOpauieHMH ¢ mnpubopaMu U
TEXHUYECKUMHU YCTPOHCTBAMM, COXPAHEHUS 3/I0POBbS M COOJIOJCHHUS HOPM SKOJIOTHYECKOTO MOBEACHHS B




OKpY>Karollen cpefie

OCYLICCTBIIATH OT60p HMCTOYHHKOB I/IH(bOpMaHI/II/I B CC€TU I/IHTepHeT B COOTBCTCTBHHM C 3aJJaHHBIM ITOMCKOBBIM

1.16 3alpocoM, Ha OCHOBE HWMEIONIMXCA 3HAHUH M TYTEM CpPaBHEHUS PA3IUYHBIX HCTOYHHKOB BBIICTISTH
nH(OpPMAIIHIO, KOTOpas SBISETCS MPOTUBOPCUNBONIIIA MOKET OBITh HEIOCTOBEPHOU
UCIIOJIb30BAaTh MPU BBIOJHEHUU YYEOHBIX 3a/laHUil HAYYHONOIYJSPHYIO JHUTEepaTypy (U3HUEcKOro
1.17 COJiep>KaHus, CIPaBOYHBbIE MaTepuaibl, pecypchl ceTu HHTepHeT, BianeTh MpUEMaMHM KOHCIIEKTHPOBAHHS
TeKCTa, IpeodpazoBaHus HHPOPMAITUU M3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO
CO3/1aBaTb COOCTBEHHBIE KpAaTKHE NUCHbMEHHBIE U YCTHBIE COOOIICHHsS HAa OCHOBE 2 — 3 HMCTOYHHKOB
118 uHpopmanuy GU3NYECKOTO COACPIKAHUS, B TOM YHCIE MYOJIUYHO JeNaTh KpaTKHe COOOIIEHUs O pe3yabTaTax
' MIPOEKTOB UM Y4EOHBIX UCCIIEOBAHUIA, IPU STOM I'PAMOTHO HCIIOIb30BaTh U3YUYECHHBIN MOHATUHHBIN anmapaT
Kypca (DU3UKH, CONTPOBOXK/IATH BEICTYIUICHHUE TTPE3CHTAIIHEH
MIPH BBIMOJHEHUH YYEOHBIX MPOEKTOB U MCCIEIOBAHUIN paclpeeNsaTh 00S3aHHOCTH B TPYIINE B COOTBETCTBUU
119 C TIOCTaBJICHHBIMU 3aJ]a4aMU, CJIICTUTh 32 BHITIOJTHEHUEM IJIaHa JIEHCTBUH, aIeKBAaTHO OILICHUBATh COOCTBEHHBIN
' BKJIaJ] B JICATEIBHOCTh TPYIIIbI, BBICTPAaWBAaTh KOMMYHHUKATHBHOE B3aWMOJCHUCTBHE, YYUTHIBas MHEHUE
OKPYKAFOIIHX
8 KIIACC
Kon . .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI 00pPa30BaTe/IbHOI MPOrPpaMMbl OCHOBHOT'O
HPOBEPIHEMOTO 001ero ooOpazoBaHus
pe3yJbTara
11 WCMOJIb30BATh MOHATHS
12 pa3nuyath SBJICHHS MO OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, EMOHCTPHUPYIOIINX JTaHHOE
' (busnueckoe siBICHNE
1.3 pacro3HaBaTh MPOSIBICHNE U3YUYCHHBIX (DM3MUYECKUX SIBJICHUN B OKPY)KAIOIIEM MUpPE, B TOM YHclie (U3HUECKUe




SIBIICHUSI B TPUPOAE, MPH ITOM IEPEBOANTH MPAKTUYCCKYIO 3a7ady B y4eOHYIO, BBLICISATH CYIICCTBECHHBIC
CBOWCTBA (IpU3HAKK) PU3NICCKUX SBICHUI

1.4

OINMCHIBATh HW3YYEHHBIC CBOMCTBAa TeN M (U3NYECKHUE SBICHHS, HCIONB3Ys (U3NYECKUE BEIUYMHBI, IPH
ONMCAaHWM MPABUIBHO TPAKTOBATh (DPU3MYECKHI CMBICT HCIOJIb3YEMbIX BEIMYMH, 0003HAUEHUS M €IUHHIIBI
(GU3NYEeCKUX BEIWYMH, HAXOAUTH (DOPMYIBI, CBA3BIBAIONIME JAaHHYIO (U3UYECKYIO0 BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, CTPOUTH IPaUKH U3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINIHH

1.5

XapaKTepU30BaTh CBOWCTBA TeJ, PU3NUYCCKUE SBICHHUS U MPOIECCHI, UCTIOIB3Ys U3YYCHHBIC 3aKOHBI, IPH 3TOM
JaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA M 3aIMCHIBATH €T0 MAaTEMAaTHICCKOE BRIPAKEHUE

1.6

OOBSICHATh (U3MYECKHE NPOLECChl M CBOWCTBA TEJl, B TOM 4YMCIE U B KOHTEKCTE€ CHUTyallUd IPaKTUKO-
OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH NPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OObBsCHeHHe U3 1 — 2
JIOTHYECKUX IIaroB ¢ MoMoIpl0 1 — 2 M3ydeHHBIX CBOWCTBA (PM3MUECKUX SIBJICHUH, (PU3NUECKHUX 3aKOHA WU
3aKOHOMEPHOCTH

1.7

pemiaTh pacuéTHble 3a7aud B 2 — 3 JeWCTBUS, MCIOJB3Ys 3aKOHBI UM (OpMYJbl, CBSI3bIBaIOIIME (PU3NYECKHE
BEJIMYMHBI: HA OCHOBE aHAJM3a yCJIOBMS 3aJaul 3alHChIBaTh KPATKOE YCIOBUE, BBISBIATH HEAOCTATOK JAAHHBIX
JUIS pelIeHUsl 3a7a4uu, BbIOUpaTh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE AJIsl €€ pellleHusl, IPOBOAUTh PacdEThl U
CpaBHMBATH MOJIyYEHHOE 3HAaUeHHE (PU3MUECKOI BEIMUMHBI C U3BECTHBIMU JAHHBIMU

1.8

pacrno3HaBaTh MpoOIEMBbI, KOTOPbIE MOKHO PELIUTh MPH MOMOIIU (HU3HMUYECKUX METOJIOB, MCIIONb3Yysl OMUCAHHE
WCCIICIOBAHUS, BBIICISATh MPOBEPSIEMOE MPEANOI0KEHNE, OLICHUBATH MPABWIBHOCTh MOPSAKAa MPOBEACHUS
HCCIIEIOBAHNSA, 1eJIaTh BHIBOIEI

1.9

MPOBOJIUTH OIBITHI MO HAONIOACHHUIO (PU3NYECKUX SBICHUH WIM (PU3MUECKUX CBOUCTB TeN: (POPMYIHUPOBATH
IIpoBepseMbIe IPEOI0KEHUS, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOT0 000PYA0BaHUs, OMHUCHIBATh XO/] OIBITA
1 (GOPMYIIMPOBATH BBIBOJIbI

1.10

BBINOJIHATE MPSMBIE U3MEPEHHS C UCIOJIb30BAHUEM AaHAJIIOTOBBIX NMPHOOPOB U JATYMKOB (PU3MUYECKUX BEJINYMH,
CpaBHUBATh Pe3yJIbTAThl U3MEPEHUH C YUETOM 33/1aHHOM a0CONIOTHOM MOTPENIHOCTH

111

MIPOBOAUTH HUCCIIEI0OBAaHUE 3aBUCUMOCTU OJTHOM (pU3MUeCKON BEIMUYUHBI OT JPYTOM C UCIIOJIIb30BAHUEM IPSIMBIX
U3MEPEHUI: IUIAHUPOBaTh HCCIENOBaHHWE, COOMpPATh YCTAHOBKY M  BBINOJMHATH HM3MEpPEHHs, CIEAys




MPEITIOKEHHOMY IIJIaHy, (PUKCHPOBATh PE3YyNIbTAThl MOJYYCHHON 3aBUCHUMOCTH B BUJIE TaONIUIl W TPadUKOB,
JIeJIaTh BBIBOJIBI 10 PE3YJIBTATAM UCCIEA0BAHUS

1.12

IMpOBOAUTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘IGCKI/IX BCJIIMYHH: IJIaHUPOBATb U3MCPCHHUA, CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY, CICAYA HpGI[JIO)KCHHOfI HHCTPYKI WU, U BEIYUCIIATh 3HAYCHUEC BEJIMYUHBI

1.13

coOJr01aTh MpaBUiia TEXHUKKA O€30IIaCHOCTH MpHU paboTe ¢ J1abopaTopHBIM 000PYI0BaAHHEM

1.14

XapaKTCPpHU30BaTb IPUHIIUIIBL JEeHUCTBUS N3YUYCHHBIX HpI/I60pOB U TCXHHUYCCKHX YCTpOﬁCTB C OHOpOﬁ Ha HX
OIMKMCAaHUs, HCIIOJBb3YA 3HAHUA O CBOMCTBaX (1)I/ISI/I‘IGCKI/IX SIBJICHUH ™ HCO6XOI[I/IMBIG (bHBI/I‘IeCKI/Ie
3aKOHOMCPHOCTH

1.15

pacro3HaBaTb MPOCTBIC TCXHUUYCCKUC yCTpOfICTBa U U3MCPUTCIIbHLBIC HpI/I60pI)I 10 CX€MaM M CXEMAaTH4YHBbIM
PpUCYHKaM, COCTaBJIATb CXEMbI JJICKTPUUCCKHUX ueneﬁ C IOCJIICAOBATCIIbHBIM U IIapaJlJICIIbHBIM COCAWMHCHUCM
9JICMCHTOB, pa3jindas YCJIIOBHBIC 0003HaYEHH DJIEMEHTOB QJICKTPHUUCCKUX Heneu

1.16

MPUBOJUTH TPUMEPHl (HAXOAUTh WH(OPMAIMIO O MPUMEpPax) MPAKTHUYECKOTO MCIOIB30BaHUS (PU3HMUECKUX
3HAaHUW B IIOBCEJHEBHOM JKM3HM [UIsl oOecrieuyeHus O€30MacHOCTH MpH oOpaimieHuu ¢ npudopamu U
TEXHUYECKMMHU YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbS U COONIOJEHUS HOPM 3KOJOIMUYECKOI'O IMOBEJIEHHS B
OKpYJKarolllen cpese

1.17

OCYILECTBIATh MOMCK HMH(pOpMauuu (pU3MYECKOro coaepxkaHus B ceTd VHTepHET, Ha OCHOBE MMEIOIIUXCS
3HAHUW M TyTEM CpPAaBHEHHUS JONOJHUTENIbHBIX HCTOYHMKOB BBIIEIATh HH(pOpMalMio, KOTOpas sBIseTcs
MPOTHUBOPEYNBON MIIM MOXKET ObITh HEJOCTOBEPHOI

1.18

UCIIOJIb30BaTh IPH BBINOJHEHWH YUYEOHBIX 3aJaHUM HAY4YHO-TIONMYNSPHYIO JUTEparypy (usmdeckoro
COACPpIKaHUA, CIIPAaBOYHBIC MATCpHAJIbl, PECYPCBI CETHU I/IHTepHeT; BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAHUSA
TeKcTa, IpeodpazoBaHusl HHGOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHBIE MMMCHMEHHBIC U KPATKWE YCTHBIE COOOIIEeHHs, 00001mas nHPOPMAIHIO U3 HECKOIBKHUX
HMCTOYHUKOB (PU3MUECKOTro CO/AEpKaHMS, B TOM YHUCIE IMYOJIMYHO MPEACTABIATh PE3YJbTaThl MPOSKTHOW WU
HCCIEA0BATENBCKON AESITENBHOCTH, IIPY 3TOM I'PAMOTHO MCIIOJIB30BaTh N3YYEHHBIN NOHATUIHBIN anmnapar Kypca
(bU3KKH, COPOBOKIATH BHICTYIIJICHUE MPE3eHTa[Uei

1.20

MIPU BBIMOJHEHUH Y4E€OHBIX MPOEKTOB U HMCCIENOBAaHUMN (DU3MUECKUX MPOLECCOB pacHpelesiTh 00S3aHHOCTH B




rpymmnc¢ B COOTBCTCTBHMM C IIOCTABJICHHBIMU 3adad4aMH, CJICIWUTL 3a BbIIIOJHCHUCM IIJIaHA IIGfICTBHfI u
KOPPCKTHUPOBATh €TI0, AACKBATHO OLICHUBATH COOCTBEHHBIH BKJIad B ACATCIIBHOCTL TIPYIIIbI, BBICTPAHWBATH
KOMMYHHUKAaTHBHOC BBaHMOHeﬁCTBHC, MMPOABJIAA TOTOBHOCTH pa3pCliaTh KOH(bJ'II/IKTBI

9 KUIIACC
Koxn . .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa3oBaTe/IbHOIi MPOrpaMMbl OCHOBHOI'O
NPOBePsIEMOr0
001ero ooOpazoBaHus
pe3yJabTara
1.1 UCIIOJIb30BATh H3YYCHHBIC TIOHATHS
12 pa3nuyath SBJIECHUS 110 ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE
' ¢buznyeckoe sBICHUE
pacrio3HaBaTh MPOSBICHUE M3YYCHHBIX (M3MUECKUX SBJICHUN B OKPY)KAIOIIEM MHUpPE, B TOM YHCIe (PHU3NIECKUE
1.3 SBJICHUSI B TNPHUPOJE, NMPHU STOM MEPEBOJUTH MPAKTHUECKYIO 3ajlauy B Y4eOHYIO, BBIJIEJATH CYIIECTBEHHbBIE
cBOMCTBA (IPU3HAKK) GU3NUECKUX SBICHHUN
OIMCHIBATh W3YYEHHBIE CBOWMCTBAa TeN W (U3NYECKHUE SBICHHS, HCIONB3Ys (U3NYECKHE BEIUYMHBI, TIPH
14 ONMCaHWH TPABHIBHO TPAKTOBATh (DPU3MUYECKHIA CMBICT HCIOJIB3YEMbIX BEIHYMH, OOO03HAUEHUS W €IUHHIIBI
' (GU3NYEeCKUX BEIWYMH, HAXOAUTH (DOPMYIBI, CBA3BIBAIONIME JaHHYIO (U3UYECKYI0 BEIMYHHY C JIPYTUMHU
BEJIMYMHAMU, CTPOUTH IPa)KH U3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINUMH
15 XapaKTepu30BaTh CBOMCTBA Tell, (U3NYECKHUE SBICHHUS W MPOIECCHI, NCIOIb3YysS M3YYCHHBIC 3aKOHBI, IPA 3TOM
' JIaBaTh CIIOBECHYIO (JOPMYIIMPOBKY 3aKOHA M 3aIIMCHIBATh €r0 MaTEMaTHYECKOE BBIPAKEHHE
OOBSICHATh (U3NYECKHE TPOIECChl M CBOWCTBA TEJN, B TOM YHCI€ W B KOHTEKCTEC CHUTyallMid MPaKTUKO-
1.6 OPHEHTUPOBAHHOTO XapaKTepa: BBISBISTH NMPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE M3 2 — 3

JIOTUYECKUX IIaroB ¢ MOMOINBIO 2 — 3 M3y4EHHBIX CBOWCTBA (PM3MYECKUX SIBJICHUM, (PU3MUECKUX 3aKOHA WU




3aKOHOMEPHOCTH

1.7

pemiats pacuéTHble 3a7auu (OMUparorecs Ha CUCTeMY U3 2 — 3 ypaBHEHMIA), UCTIONb3Yys 3aKOHBI U (POPMYJIbL,
CBsI3bIBatONME (PU3MYECKHE BEIMYMHBI: HA OCHOBE aHAM3a YCJOBHS 3aJlayd 3allMChIBATh KPAaTKOE YCIIOBUE,
BBISIBJISTh HEJOCTAIONIME WM W30BITOYHBIC JaHHBIC, BBIOMPATh 3aKOHBI U (POPMYIBI, HEOOXOIUMBIC IS
pElIeHNs, IPOBOAUTH PACUETHI U OLIEHUBATH PEATUCTHYHOCTD IMOJYICHHOTO 3HAYCHUS (PU3NYECKON BETMUNHBI

1.8

paciio3HaBaTb HpO6JICMBI, KOTOPBIC MOXHO PCIIUTL IIPpU IMOMOIIH (I)I/ISI/I‘ICCKI/IX METOHOB, UCIIOJIb3YA OIMNCAHUC
HCCIICO0BAaHNMA, BBIACIIATE IHNPOBCPACMOC IMPCAIIOJIOKCHHUEC, OLCHUBATH IPAaBHUIIBHOCTL IIOpAAKa HNPOBCACHUS
HCCIICO0BaHUA, ACJIaTh BBIBOABI, MHTCPIIPETUPOBATL PE3YJIbTATHI H&6JHOI[€HI/Iﬁ " OIIBITOB

1.9

MPOBOUTH OIBITHl MO HAOIIOMCHHIO (DU3NYECKUX SBACHUN WM (U3MYECKUX CBOMCTB TEN: CAMOCTOSTEIHLHO
coOMpaTh YCTAaHOBKY M3 HW30BITOYHOrO HabOpa 00OpYAOBAaHHUS, OIMKMCHIBATH XOJ OIBITA M €ro pe3yJbTaThl,
(hopMyIIPOBATH BBEIBOJIBI

1.10

MPOBOJIUTh TMPH HEOOXOTUMOCTH CEPUI0 TPSMBIX H3MEPCHUH, OMpeaeisis CpeHee 3HAuCHHE H3MepseMOi
BeMMYUHBI ((DOKYCHOE pacCTOsHHME CcoOuparolield JHH3bI), OOOCHOBBIBAaTH BBHIOOp CHocoba HU3MEpeHUs
(n3mepuTenpHOTO IPHbOOpPa)

1.11

IMpOBOAUTL HCCJIICIOBAHUC 3aBHCHUMOCTEM CI)I/I3I/I‘-ICCKI/IX BCJIIMYHMH C HCIOJb30BAHUEM IIPAMBIX H3MepeHHI>iI
IUIaHUPOBATb UCCIICAOBAHUC, CAMOCTOATCIIBHO CO6I/IpaTB YCTAaHOBKY, (I)I/IKCI/IpOBaTB PE3YJIbTAThL HOHy‘ICHHOﬁ
3aBUCHMMOCTH (I)I/ISI/I‘IGCKI/IX BCJIIMYHH B BUJC Ta6J'II/II_[I/I Fpa(I)I/IKOB, ACJIaTh BBIBOJBI IO PE3YyJIbTaTaM UCCICAOBAHUA

1.12

IIpOBOOUTDH KOCBCHHBIC HU3MEPCHUA (I)I/I3I/I‘-IeCKI/IX BCIIMYHH: IJIaHUPOBATb HU3MCEPCHUA, CO6I/IpaTB
OKCIICPUMCHTAJIbHYHO YCTAHOBKY H BBIIIOJHATH U3MCPCHUA, CIICHYS HpCHHO)KeHHOﬁ HHCTPYKIIUU, BBIYUCIIATH
3HAYCHUC BCIIMYMUHLBI U aHAJIM3UPOBATDH MOJYUYCHHBIC PE3YJIbTATHI C y‘-IéTOM 3aJJaHHOM MOrpeIIHOCTHU I/IBMCpCHI/Iﬁ

1.13

co0IroAaTh MpaBuiia TEXHUKH 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOPHBIM 000PYAOBAHHEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKM M3YYEHHBIX (PM3MUYECKHUX MOJIENeN: MaTepralibHas TOYKa, abCOJIOTHO TBEpOE
T€J0, TOYEUHBI HMCTOYHMK CBETa, Jy4, TOHKas JIMH3a, [UIAHETapHas MoJielb aToMa, HYKJIOHHAs MOJEIb
aTOMHOTO si/ipa

1.15

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS H3YUYEHHBIX NPUOOPOB M TEXHHUYECKHX YCTPOWCTB C OMOPOM Ha MX
OMMCAaHUsA, WCIONb3yd 3HAHHUA O CBOMCTBaX (U3WYECKUX SBIECHUH U HeoOXoAuMmble (QHU3UUECKHe




3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl U CXEMAaTUYHbIE PUCYHKHM H3YUYEHHBIX TEXHUYECKHX YCTPOWCTB, H3MEPHUTEIbHBIX
npuOOPOB M TEXHOJOTMUYECKHX MPOLECCOB MPH PEUICHUH YU4eOHO-TIPAKTHUECKUX 33134, ONTHYECKUE CXEMBI JJIs
MMOCTPOCHHS M300PAKEHUH B TNIOCKOM 3epKalie M COOMPAIOIIeH INH3e

1.17

MPUBOJIUTh MPUMEPHI (HAXOAUTh WHGOPMALMIO O MpHUMEpax) MPAaKTUYECKOTO HCIOJIb30BaHUS (HU3HUECKUX
3HAHUW B TIOBCEJAHEBHOM >KM3HHM JJs oOecreueHusi O€30MacHOCTH MpH oOpailieHuu ¢ mnpudopaMu U
TCXHUYCCKUMHU yCTpOfICTBaMH, COXPAaHCHUA 30POBbSA U CO6JIIOI[GHI/I$[ HOPM D3KOJOI'MYCCKOro IOBCACHHA B
OKpY>Karolllen cpenie

1.18

OCYILICCTBJIATH ITOUCK I/IH(I)OpMaI_II/II/I (1)I/IBI/I‘I€CKOFO COACPIKaHUA B CCTHU I/IHTCpHCT, CaMOCTOATCIIBHO (bOpMy'J'II/Ip}/'H
TTOMCKOBBIN 3aIllpoC, HAXOAWUTb IIYTU OHNPCACICHUA JOCTOBCPHOCTHU HOHy‘IGHHOﬁ HH(bOpMaI_II/II/I Ha OCHOBC
HMCIOIIUXCS 3HAHUM U JIOMOJHUTEIBHBIX HCTOYHHKOB

1.19

UCIOJb30BaTh IPU BBIIOJHEHUH Y4YeOHBIX 3aJaHUl HayyHO-NOMYJSIPHYIO JIMTEpaTypy (PU3HYECKOro
COJlepKaHUsA, CIPAaBOYHBIE MaTepUaibl, pecypchl cetdh MHTepHeT, BiageTh NpUEMaMU KOHCIEKTUPOBAHUS
TeKcTa, IpeodpazoBaHusl HGOPMAIIMU U3 OJJHOW 3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaTb COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIIEHUS HAa OCHOBE HWH(MOPMALUM W3 HECKOJIbKHUX
HUCTOYHUKOB  (PU3UYECKOTO  COJEpKaHUs, MYONWYHO TMPEACTABIATH  pe3yibTaThl  MPOCKTHOW WU
HCCIEA0BATENIbCKON NI€ATeIbHOCTH, NPH 3TOM T'PAMOTHO MCHOJb30BaTh HM3YYECHHBIM MMOHATUMHBIN amnmapar
M3Yy4aeMoro pasjena GU3MKHU U COMPOBOXKIATh BHICTYIIJICHHE MTPE3eHTAel ¢ yuéToM 0COOEHHOCTEHN ayAuTOpUn
CBEPCTHUKOB

1.21

IIpHU BBITTIOJIHCHUH yqe6HLIX IMPOCKTOB U HCCHC,Z[OB&HI/II‘;I (I)I/ISI/ILIGCKI/IX IponeccoB pacupeaciIsaThb 00513aHHOCTH B
rpymmne B COOTBCTCTBHU C IIOCTABJICHHBIMU 3adad4aMH, CJICAUTL 34 BbIIIOJIHCHUCM IIJIaHA I(Cf[CTBHfI n
KOPPEKTHPOBATH €T0, AACKBATHO OICHUBATH COOCTBEHHBIH BKJIaa B ACATCIIBHOCTb TPYIIIIbI, BBICTPAHWBATH
KOMMYHHUKAaTHBHOC BSaHMOHeﬁCTBHe, IMPOSABJIAA TOTOBHOCTH pa3peiiaTb KOH(l)J'H/IKTI)I




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI CO/leP:KAHUS
pasjiena 3J1eMeHTAa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOILET'O MHUPA
11 ®dusmka — Hayka o npupoje. SBneHus npupoasl. Guznyeckue sIBICHUS: MEXaHUYECKUE, TEIIOBbIE,
' JJIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE
19 Odusnueckue BenuuuHbl. M3mepenne ¢uzndeckux BennunH. Ouszndeckue npuodopsl. [lorpemHocts
' u3MepeHuil. MexxayHapoHasi CUCTEMA €IMHUIL
13 EcrecTBeHHOHay4yHBId METOJ TMO3HAHUS: HaONIOJIEHHWE, IIOCTAaHOBKA HAy4YHOro BOINpOcCa,
1 ' BBI/IBJKEHUE TUIIOTE3, SKCIIEPUMEHT 10 IPOBEPKE TUIOTE3, 00bICHEHNE HAOII0AaeMOr0 IBJICHUS
14 Onucanue GpU3NUECKUX ABICHUHN C TOMOIIBIO MOJIeNei
[TpakTyeckue paboOTHI:
H#HPar##113mepenne pacCcTOSIHUM.
15 HH#Par###13meperre 00bEMa )KUIKOCTH U TBEPIOTO Tea.
' H##HPar#H#Onpenenenne pa3MepoB MaJbIX TeIl.
H##tPar#H#13mepenne Temmeparypbl MpU MOMOIIM KHIKOCTHOTO TEpMOMETpa M JaTyuka
TEeMIEPaTypbl
ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNU BEILIECTBA
2 91 ###Par###CTpoeHrue BeIecTBa: aTOMbI W MOJICKYJbI, WX pa3Mepbl. OMBITH, JI0Ka3bIBAIOIINE
' JIMCKPETHOE CTPOEHHE BELIECTBA




#HH##Par### [|skenne vactui] BemectBa. CBsi3b CKOPOCTH JBMIKEHHUS YaCTUIl C TEMIIEPATYPOM.

2.2
BpoynoBckoe nBmxenue, muddy3us
2.3 B3aumoielicTBrE YacTHI] BEIIECTBA: IPUTSHKEHUE M OTTAIKHBAHKE
H##Par### ArperaTHple  COCTOSIHMSI ~ BEIIIECTBA: CTPOEHHUE Ta30B, JKUIKOCTEH W TBEPIBIX
2.4 (KpUCTAJUTMYECKHUX) Tel. B3auMOCBs3b MEXKIy CBONCTBAMU BEIISCTB B Pa3HBIX arperaTHbIx
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOECHUEM
2.5 OCc00CHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTrueckue pabOThI:
26 ##HHPar####01eHka TuaMmeTpa aToMa METOJIOM PSAOB (C UCIIOIB30BaHUEM (QoTorpaduii).

##H#Par#H###OnbITH IO HAOJIIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
##H#Par#H###0nbITHl IO 0OHAPYKEHUIO ACUCTBUSI CUIT MOJICKYJISIPHOTO MIPUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1 Mexannueckoe nBMkeHNE. PABHOMEPHOE 1 HEPAaBHOMEPHOE JBUKECHHE

39 H#H#HPar###Cropocth. CpenlHss CKOPOCTh MPU HEPAaBHOMEPHOM JBIKEHUH. Pacdyér nmytu u BpeMeHH
' JIBUYKECHUS

33 SBnenue uHepuuM. 3aKOH HMHepHUH. B3aumoneicTBue Ten Kak NMPUYMHA W3MEHEHHS CKOPOCTH
' JBIKEHMS Tell. Macca Kak Mepa MHEPTHOCTH Tella

34 ###Par### lmoTHOCTh BemiecTBa. CBsI3b MJIOTHOCTUA C KOJUYECTBOM MOJIEKYJ B eAMHUIE 00BEMa
' BEIIECTBA

3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBHUS TEIN

3.6 Cuna ynpyroctu u 3akoH ['yka. Mi3mepeHue cuiibl ¢ TOMOLIbIO0 AMHAMOMETPA

37 ###Par### Bnenue TaroreHuss u cuia Tsokectd. Cuila TSOHKECTH Ha JPYTruX IUlaHeTax. Bec Tenma.
' HesecoMoCTh

3.8 Cuna tpenus. TpeHue ckoabKeHUs U TpeHHE NoKos. TpeHne B Ipupojie U TEXHUKE

3.9 HiHPar###CrnoxeHne cuil, HalPpaBJIEHHBIX 110 OHOM npsMoii. PaBHoelcTBYIOIIas CHIT




[TpakTuyeckue paboOTHI:
OmnpeneneHre CKOPOCTH PABHOMEPHOTO JIBM)KEHHS (LIAPHKA B KHKOCTH, MOJICIH 3JICKTPHYECKOTO
aBTOMOOMJISL U Tak jainee). OnpereneHie cpeIHeil CKOPOCTH CKOJIBKEHUsI OpycKa MM IIapHhKa 10

3.10 HaKJIOHHOW TwIockocTu. OmnpezneneHue MIOTHOCTH TBEPAOro Tena. OMBITHI, JAEMOHCTPHPYIOIINE
3aBUCHMOCTh  pacTsDKeHUs (medopManuu) TPYXKHUHBI OT TPWIOKEHHOW CHibl.  OMBITHI,
JICMOHCTPUPYIOLIHE 3aBUCHMOCTh CHJIBI TPEHHS CKOJBKEHHMS OT Beca Tella M XapakTepa
CONPUKACAIOIINXCS IOBEPXHOCTEN

311 dusnyeckue SABIECHHUS B MPUPOJAE: NPUMEPHI JABMKEHUS C PAa3IMYHBIMU CKOPOCTSMH B JKUBOW U

' HEKUBOH MPHUPOAE, ISHCTBUE CHIIBI TPEHHUS B IPUPOJE M TEXHHUKE

3.12 TexHuueckue ycTporucTBa: AMHAMOMETP, OAIIUITHUKI

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEH 11 TA30B

4.1 Jasnenue tBEpaoro Tena. CrnocoObl yMEHBIICHUS U YBEIMUCHUS TaBICHUS

4.2 JaBnenue ra3a. 3aBUCUMOCTH JIABJICHHS Ta3a OT 00bEMa, TeMITepaTyphl

43 [lepenava naBieHus TBEPABIMU TellaMU, KUAKOCTAMHU U razamu. 3akoH [lackans. [IlneBMaTtnueckue
' MaIlHHbI

44 3aBUCUMOCTb JABICHMS JKUAKOCTH OT INyOMHBbI. ['mapocratnueckuil mapanokc. CooOrmiaroniuecs
' cocyabl. ['mapaBnnueckre MeXaHU3MBI

45 Atmocdepa 3emian u atMocdepHoe AaBieHHe. [IpuunHBI CylecTBOBaHUS BO3TYHIHON 000JI0YKH
' 3emin. OnbiT Toppuuerny. 3aBUCUMOCTh aTMOC(HEPHOTO IaBJICHUS OT BBICOTHI HAJl YPOBHEM MOPS

4.6 N3mepenne atmocdepHoro aasienus. [lpubopsl 11t usmepeHus aTMocpepHOro 1aBaeHUs

4.7 JleticTBHE XMJIKOCTH W Ta3a Ha MOTPYKEHHOE B HUX Teo. BeITankuBaromas (apXuMenoBa) CHIIA.
' 3akon ApxuMmena

4.8 ITnaBanue ten. Boznyxomnasanue

49 [TpakTuyeckue paboOTHI:

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpy:KEHHON B )KMIKOCTh YaCTH Teja.




OnpeneneHue BBITAJIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH HA TENO, MOrPYKEHHOE B KUJKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHJIBI, AEMCTBYIOLIEH HA TEJO B KUJIKOCTH, OT MAaCChI
tena. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAKOUIEH CHIIbI, IEUCTBYIOIIEH HA TEIO B
KUAKOCTU, OT 00BEMA MOTPYXKEHHOW B KUAKOCTh YAaCTH Tela M OT IUIOTHOCTH IKHJKOCTH.
KoHcTpynpoBaHnue apeomeTpa Ui KOHCTPYUPOBAHHUE JIOJIKH U ONIPEAEIICHHE €€ IPy30I10AbEMHOCTH

4.10

Ousnyeckue SIBJICHUS B TPUPOJIC: BIHMSHHE aTMOC(EpHOro IaBICHHS Ha JKUBOW OPTraHU3M,
IJIaBaHUE PhIO

411

TexHu4ecKkue yCTpoiCTBa: COOOIIAIOIIMUECS COCYAbl, YCTPOHCTBO BOAONPOBOAA, THUAPABIMUECKHUI
pecc, MaHOMETp, 6apoMeTp, BEICOTOMED, MOPIIHEBOI HACOC, APEOMETP

PABOTA, MOIIHOCTD, OHEPT' U

51 Mexanundeckas padbora
5.2 MexaHnueckas MOIIIHOCTb
5.3 [TpocTble MeXxaHU3MBI: pbIYar, 0JI0OK, HAKJIOHHAs MIIOCKOCTh. [IpaBuiio paBHOBeCHs pblyara
5.4 [TpuMeHeHMe paBuiIa paBHOBECHS pbluara K OJIOKY
55 «3onotoe npaBwio» MexaHuku. KoadduuueHnt nonesnoro aeWctBus MexaHusmoB. lIpoctbie
' MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTenmanpHast SHEPTUU TEJA, TIOTHATOTO HAJ 3eMIIEN
5.7 Kunerndeckas sHeprus
5.8 [Tonnas MexaHuyeckasi JHeprusi. 3aKOH U3MEHEHMSI U COXPaHEHUS MEXaHMUECKON SHEpIUu
[TpakTueckue paboThI:
59 ###Par#H#Onpenenenne paboThl CUJIBI  TPEHHS] TMPU PABHOMEPHOM JBMKEHMHM Tejla 110
' TOPU30HTAIBHOM TNOBepXHOCTH. MccnenoBanue ycnoBuii paBHoBecus pbryara. M3mepenune KII/]
HAKJIOHHOM MI0cKOCTHU. V3yuenune 3akoHa cCOXpaHeHUs MEXaHUUYECKOM 3Heprun
5.10 ®u3nyecKue SBICHUS B IPUPOJIE: PhIYAr B TEJIEC YEIOBEKA
5.11 TexHuueckue ycTpoilcTBa: pelvyar, NOJBMXKHBIM M HEMOJIBMKHBIN OJOKH, HAKJIOHHAs IUIOCKOCTb,




MMPOCTHIC MCXAaHU3MBbI B 6bITy

8 KVIACC

Kon
pa3nena

on IIpoBepsiemble 31eMEHTHI COAePKAHUA
3j1eMeHTa
TEIUJIOBBIE ABJIEHU A
OCHOBHBIE OJIOKEHHSI MOJEKYISIPHO-KMHETHUECKOW TEOpUH CTpOEHHUs BemiecTBa. Macca u
6.1 pasmepsl MOJIEKY. OnbITHI, MOJATBEPKIAIOIINE OCHOBHbIE HIOJIOKECHMUS
MOJICKYISIPHOKMHETUYECKON TEOpUH
6.2 Mogenu TBEPIOro, >KUAKOTO M Ta3000pa3HOro COCTOSIHMM BemiecTBa. Kpucramanueckue u
' amop(HbIe Tena
6.3 OObsicHEeHME CBOMCTB Tra3oB, JKUJAKOCTEM M TBEPABIX TeJI HAa OCHOBE IOJOXKEHUH
' MOJIEKYISIPHOKMHETHYECKOI TeOpuH
6.4 CMauuBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe paclIupeHue u cxaTue
6.6 Temmneparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO TETJIOBOTO JIBUKEHUS YaCTHI
6.7 Buytpennss sueprus. CriocoObl U3MEHEHHs] BHYTPEHHEW dHEpruu: TeIuionepeaadya u CoBepiieHne
' paboTHI
6.8 Bunp! Terionepeaayn: TEIUIONPOBOIHOCTD, KOHBEKIIHS, U3TyICHNE
6.9 KonngecTBo TemioThl. Y aenabHas TEMI0EMKOCTh BEIIECTBA
6.10 TennooOMeH U TETUIOBOE paBHOBECHE. Y paBHEHHUE TETUIOBOTO OaiaHca
6.11 [InaBneHue u OTBEpAECBAHNE KPUCTAIIIMUECKUX BEILECTB. Y AeTbHAsl TEIUIOTA TUIABICHUS
6.12 [Tapoo6pazoBanue u konaeHcanus. Mcnapenne. Kunenue. Y nenbHas TeruioTa napooOpa3oBaHMsL.




3aBUCHUMOCTh TEMIIEPATyPhl KUTICHHSI OT aTMOC(HEPHOTO JaBJICHUS

6.13

BrnaxnocTts BO3ayXa

6.14

9Hepm}1 TOILJIMBA. Yz[em,Haﬂ TEIJIOTA CrOpaHusa

6.15

[Mpunuuns! padotel TernoBeix aurateneit KIIJ{ teruoBoro asuratens. TersoBble nBUratenu u
3al[UTa OKPYKAIOIIEH Cpeabl

6.16

3aKOH COXpaHEHMsI U IIPEBPALLEHHS SHEPTUHU B TEIUIOBBIX IPOLECCAX

6.17

[TpakTuyeckue paboOTHI:

H#H#Par#H###OnbITHl IO 0OHAPYKEHUIO ACHCTBHS CUIT MOJIEKYJISIPHOTO MPUTSIKEHUS.
##H#Par#H###OnbITH IO BHIPALIMBAHUIO KPUCTAIIJIOB MOBAPEHHOM COJIM UJIH caxapa.
HHHPar###ONBITH 10 HAOIOICHHUIO TETUIOBOTO PACIIMPEHUS Ta30B, JKUAKOCTEH U TBEPABIX TEIL.
#HH#Par###OnpeneneHue NaBIeHUs BO3yXa B OaJNIOHE MIMPHUIIA.

HHHPar#H#ONbITEL, TEMOHCTPUPYIOLIUE 3aBUCUMOCTb JaBJIEHHUS BO3JyXa OT €ro oO0ObémMa H
HarpeBaHus WIN OXJIaKICHUSI.

#H#Par###]IpoBepka TUIOTE3bl JMHEHHOW 3aBUCUMOCTH JUIMHBI CTOJOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.

HH#Par###HabmoneHe N3MEHeHNs BHYTpPEHHEW »HEpruu Teia B pe3yibTaTe Terslonepeaayd u
palboThI BHELIHUX CHJL.

#H##Par### ccnenoBanue sSIBIICHUS TEINIOOOMEHA MPU CMEIIMBAHUU XOJIOHON U TOPSYEH BOJIBI.
#HH##Par###OnpeneneHe KOJIMYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOW TIPU TEIIooOMeHe ¢
HarpeThiM METATTMYECKUM LIUITUHAPOM.

H##HPar#H#OnpeneneHme yaeapHON TEMI0EMKOCTH BEILIECTBA.

H#HPar##ccnenoBanue nporecca UCapeHus.

H##HPar##OnpeneneHue OTHOCUTENBHON BIAKHOCTH BO3IyXa.

H##Par#H#Onpenenenne yaeaIpHOM TEMIOTHI IUIABICHUS JIbJA.

6.18

®dusndeckue SBICHUS B TPHUPOJE: MOBEPXHOCTHOE HATSIKEHHWE W KAMWUISPHBIC SBICHUS B
NpHUpOJIe, KPUCTAUIBI B Mpupoae, usnydenne CoiHIA, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3HI;




o0pa3oBaHHUE pOChl, TYMaHa, UHES, CHETa.

6.19

TexHHYeCKHe YCTPONCTBA: KalMJUIAPBI, MPUMEPHl MCIONb30BaHUS KPHUCTAUIOB, >KUIKOCTHBIN
TEPMOMETp, JaTYUK TEMIEPATYpbl, TEPMOC, CUCTEMa OTOIUIEHHS JOMOB, THUIPOMETPHI,
NICUXPOMETP, MapoBasi TypOMHA, IBUTaTeIb BHYTPEHHETO CTOPAHHSL.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHW A

7.1 OnexTpuzanys Tel. J[Ba poaa 3JIeKTpUUYECKUX 3apsI0B

79 B3aumoneiictBue 3apspkeHHbIX Ten. 3akoH KysnoHa (3aBUCMMOCTB CHJIBI  B3aMMOJCHCTBHS
' 3apsKEHHBIX TEJ OT BEJIMYMHBI 3apsAI0B U PACCTOSHUS MEX]y TEIaMH)

73 Onextpuyeckoe mnone. Hanpsok€HHOcTh anekTpuueckoro mnousid. IlpuHnun cymepno3unuu
' AIIEKTPUYECKUX I0JIEN (Ha KAaUECTBEHHOM YPOBHE)

74 Hocutenu snexkTpuyeckux 3apsaoB. DJIeMEHTapHBIA ayiekTpuuyeckuil 3apsa. CTtpoeHue aroma.
' ITpOBOAHMKY U TUAIEKTPUKH

7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

76 DNEKTPUUECKUN TOK. YCIIOBUS CYILIECTBOBAHUS AJIEKTPUUYECKOTO TOKA. VICTOUHHMKHM MOCTOSIHHOTO
) TOKa

77 JlelicTBUS 3JIEKTPUUECKOro TOKa (TEIUIOBOE, XMMUYECKOE, MarHUTHOE). DJIEKTPUUYECKUH TOK B
' KHIKOCTSX U ra3ax

7.8 Onexkrpuueckas nenb. Cuia Toka. JNEKTPUYECKOE HAIIPSHKEHNE

7.9 ConpoTuBieHHe MPOBOJHUKA. Y IETbHOE CONTPOTUBIICHUE BEIIECTBA

7.10 3akon Oma a1 y9acTka 1enu

7.11 [TocnenoBarenbHOE U MapaIENbHOE COETUHEHNE TIPOBOJHUKOB

7.12 PaboTa 1 MOIITHOCTH JIEKTpUUECKOro Toka. 3akoH J[koyis — JleHma

7.13 DneKTpUUecKHe Eenu U MOTpeOUTeNn JIeKTpUIeCcKor IHeprun B ObITy. KopoTkoe 3amblkaHne

7.14 ITocTostHHBIE MarHUTHL. B3aumoelcTBUE MOCTOSHHBIX MATHUTOB




7.15

MaruaurtHoe 1mojae. MarauTHoe 1oje 3eMJIH U €ro 3HaUCHHE JJIA )KU3HU Ha 3emiie

7.16

OmnpIT SpCTez[a. MarauTHoe 10JIe SJICKTPHUYCCKOI'0 TOKa. HpI/IMCHCHI/Ie QJICKTPOMAaruuToOB B
TCXHHUKC

7.17

I[CﬁCTBHe MAarduTHOTO II0JII Ha IIPOBOJHHUK C TOKOM. BHGKTPOI[BI/IFaTeJ'IB IIOCTOAHHOI'O TOKaAa.
Hcnons3oBanne BHCKTpO,HBHFaTeHeﬁ B TEXHHUYCCKHX YCTpOfICTBaX W Ha TPpaHCIIOPTE

7.18

Onebitel @apazes. SBnenue snekTrpoMarnuTHON uHAYKuU. [IpaBumno Jlenua

7.19

Onektporereparop. CrocoObl TONMYy4YeHUs SJIEKTPUYECKOW SHEPru. IJEKTPOCTAHIIMU Ha
BO306HOBJI$IGMBIX HCTOYHHKAX SHCPIruu

7.20

[IpakTuyeckue paboOTHI:

OnbIThI 1O HAOJIOAEHUIO 3JIEKTPU3ALIUU TNl MHAYKIMEN U IIPU COIPUKOCHOBEHHUU.

HccenenoBanue 1eUCTBUSA JIEKTPUYECKOTO MOJIS HA IPOBOJHUKY U TUIJIEKTPUKH.

CoOopka u mpoBepka padOThI AMEKTPUIECKOH €M MOCTOSHHOTO TOKA.

V3mepeHue u peryJIMpoBaHUEe CHUITBI TOKA.

W3mepeHue u peryimpoBaHue HAMPsKEHUS.

HccnenoBanue 3aBUCHMOCTH CHUITBI TOKA, WAYIIETO Yepe3 PE3UCTOpP, OT COMPOTHBICHUS PE3UCTOPA
U HampsDKEHUS Ha PE3UCTOpe.

OMnBITHI, IEMOHCTPUPYIOIINE 3aBUCHMOCTh JJIEKTPUYECKOTO COMPOTUBIICHUS MPOBOJHUKA OT €ro
JUTHHBI, TIOMIA/IH ITOTICPEYHOTO CEUCHUS U MaTepraa.

IIpoBepka mpaBuia CIOXKEHHUS HANOPSHKEHUW TMPU TOCIEIOBATEIbHOM COCIMHEHUH JBYX
pesuctopoB. [IpoBepka mpaBwiIa Ui CHIIBI TOKA TPU MApaIeIbHOM COCTUHEHHH PE3HCTOPOB.
Omnpenenenne pabOTHI IEKTPUIECKOTO TOKA, HAYIIETO Yepe3 pe3uctop. OnpeseneHne MOIHOCTH
AIIEKTPUYECKOTO TOKa, BBIIEIseMOW Ha pe3uctope. McciemoBaHue 3aBHCHMOCTH CHIIBI TOKA,
UAYIIET0 4epe3 JaMIouky, oT HampsbkeHuss Ha Hedl. Omnpenenenue KIIJ[ narpesartens.
HccnenoBanre MarHMUTHOTO B3aUMOJICHCTBHUSL TOCTOSIHHBIX MAarHuToB. M3ydeHHe MarHMUTHOTO
MOJIsS TIOCTOSIHHBIX MAarHuTOB MpH HX OOBEAWHEHMHM U pa3fieneHuu. MccremoBanwe nedcTBUS
AIIEKTPUYECKOTO0 TOKA HAa MarHUTHYIO CTpeiKy. ONBITHI, 1EMOHCTPUPYIOLUIUE 3aBUCUMOCTb CHJIBI
B3aUMOJICHCTBHS KaTYIIKK C TOKOM W MarHuTa OT CHJIBI TOKA M HAlpaBJICHUS TOKAa B KaTyIIKe.




N3ydeHune neicTBUs MarHUTHOIO IOJIS HA MPOBOJHHMK C TOKOM. KOHCTpyMpOBaHHWE M HU3y4YECHHUE
pabotel anekrpoasuratens. Mamepenue KIIJ snexkrpoaBuratenbHoi ycTaHOBKUA. OIBITHI MO
WCCJIEIOBAHUIO SIBJICHUS JIEKTPOMArHUTHOW MHIYKUMHU: UCCIENOBAaHUE U3MEHEHUI 3HAY€HUs U
HaIlpaBJIEHUs UHAYKIIMOHHOTO TOKa

dusnueckue SIBICHUSI B npupoac: 3JICKTPUICCKUC SABJICHUSA B aTMocq)epe, SJICKTPHUYCCTBO KHUBBIX

7.21 OpPraHuU3MOB, MarHUTHOE TOJIe 3eMJIH, Apei] MOIIOCOB, POIb MAarHUTHOTO TIOJS JJISl JKU3HU Ha
3emiie, NOJISPHOE CUSIHUE
TexHuueckue YCTpOICTBA:  3JEKTPOCKOI, aMIIEPMETP, BOJBTMETP, pEOCTaT, CUYETUUK
799 AIIEKTPUYECKON 3HEPTUH, AIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTENIbHbBIE JIEKTPONPUOOPHI
' (mpuMepBbl), ANIEKTPUYECKUE MPEAOXPAHUTENH, IEKTPOMATHUT, JIEKTPOABUIaTENb MOCTOSHHOTO
TOKa, TEHEPATOP MOCTOSHHOTO TOKa
9 KIIACC
Kon Kon
IIpoBepsieMble 21EMEHTHI COACPKAHUS
paszzneina JJIEMEHTA
MEXAHWYECKMUE ABJIEHUA
8.1 Mexanundeckoe aBrxeHne. MarepuaiibHas Touka. Cucrema oTcuéra
8.2 OTHOCHUTENBHOCTh MEXAaHUYECKOTO IBUKECHUS
3 8.3 PaBHOMEpHOE NMPSAMOTMHEHHOE IBHKCHHE
8.4 ###Par##HepaBHoMepHOe MpsMoNIMHEHOE ABMKeHHe. CpeiHssl U MTHOBEHHAsi CKOPOCTh Tella IpU
' HEPABHOMEPHOM JIBUKEHHU
8.5 YckopeHne. PaBHOYCKOpPEHHOE MPSMOJIMHENHOE IBUKECHHE
8.6 #H#HPar###Ceo0onH0e nanenue. OnpITel [ammes




###Par###PaBHOMEepHOE NBUXKEHHUE 10 OKpYXHOCTH. Ilepuon u yacrora oOpauienus. JIunelinas u

8.7 yrJoBasi ckopocTH. LleHTpocTpeMuTensHoe yCKOpeHue

8.8 [TepBerit 3akon HeroToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akon HeroToHa

8.11 ###Par###1 [puHuun cyneprno3uiuy Cuil

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 ###Par###Cuna TpeHUs: cuiia TPEHUS CKOJIbKEHHUS, Crjla TPEHUS! IIOKOs, APYTUe BUbl TPEHUS

8.14 ###Par###Cuna TAXKECTU U 3aKOH BCEMUPHOI'O TATOTEHUS. Y CKOPEHHE CBOOOTHOTO MaJICHUS

8.15 JiBrxenue raneT Bokpyr ConHua. IlepBas kocMudeckast ckopocTs. HeBecoMocTs u neperpysku

8.16 PaBHOBecue marepuaibHON TOUKU. AOCOIIIOTHO TBEPIOE TEIO

8.17 ###Par###PaBHOBecre TBEPAOro Teja € 3aKperIEHHOW OcChio BpamieHus. MoMeHT cuibl. LleHTp
TSOKECTH

8.18 Nmnynec Tena. 3mMenenne nmnynsca. Mnynsc cuiib

8.19 3aKOH COXpaHCHHS HMITYJIbCA

8.20 H##H#Par##PeakTUBHOE BUKEHHE

8.21 Mexanunueckasi paboTa U MOLTHOCTb

8.22 PaGora cun TsxecTH, ynpyroctu, TpeHus. CBsi3b 3HEprUH U pabOThI

8.23 [ToTentnmanpHas SHEPTUS TEJa, TOIHATOTO HaJl TOBEPXHOCTHIO 3eMITH

8.24 [ToTeHunanbpHas 3HEPTUA CKATON IPY>KUHBI

8.25 ###Par###Kunetnueckas sHeprus. Teopema 0 KHHETHUECKON SHEPIUU

8.26 H##H#Par###3akoH coxpaHeHUs: MEXaHUYECKOM dHeprun

8.07 [IpakTryeckue pabOTHI:

Omnpenenenue cpeaHed CKOPOCTH CKOJNBXKEHHS OpycKa WIJIM JABIDKEHHS IIApUKa IO HAKIOHHOM




wiockoctd. OnpeneneHue YCKOPEHHUs Tella IPU PaBHOYCKOPEHHOM JIBJKEHUM IO HAKJIOHHOMN
IIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IMYTH OT BPEMEHHU IMPHU PaBHOYCKOPEHHOM JBMKEHHH 0e3 HayalbHON
CKOPOCTH.

[IpoBepka rumoTesbl: €ciu MPU PABHOYCKOPEHHOM JBMKEHMHM O€3 HadaJbHOM CKOPOCTH IyTH
OTHOCATCS KaK psiJl HEYETHBIX YHUCEII, TO COOTBETCTBYIOIINE NIPOMEXYTKH BPEMEHH OJUHAKOBBI.
HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAJIbHOI'O JIaBJICHUS.
Omnpenenenne KodpduuueHTa TpeHHUs CKonbxeHus. OnpeneneHue KECTKOCTH IPYKHUHBI.
Omnpenenenre pabOThl CUIIbI TPEHUSI MPU PABHOMEPHOM JBMIKEHMM Tella MO TOPU30HTAIBHOM
noBepxHocTu. OmnpenesneHne paboThl CUIIbl YOPYTOCTH NpPU HOABEME Ipy3a € HCIHOIb30BAHUEM
HEMNOJIBUYKHOT'O U MOJIBUYKHOTO OJIOKOB

8.28

duznyeckue SBICHUSI B npupoac: NpuJMBbl U OTJIMBBI, IBUKCHUEC IIJIAHCT ConneyHon CUCTCMBI,
PCAKTUBHOC JBUKCHHUC XUBBIX OPIraHN3MOB

8.29

Texnuueckue YCTpOﬁCTBaZ CIINAOMCTP, AaTYUKHU ITOJIOKECHUS, pACCTOSAHUA U YCKOPCHUS, PAKCTHI

MEXAHUWYECKUE KOJIEBAHMA 1 BOJIHBI

9.1 Koneb6arenbHoe neukenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHUMN: IEPUO/I, YACTOTA, aMILITUTY1a
9.2 MaremaTnueckuii W TNpYXHUHHBIH MasTHUKU. [IpeBpaiieHue »sHepruu MNpu KosebaTeabHOM
' JBUKEHUH
9.3 3aryxatomue Konedbanus. BeinyxeHnsle konebanus. Pezonanc
Mexannyeckne BoaHbl. CBOMCTBA MEXaHUYECKHUX BOJIH. [IpoosbHEBIE M TONEpeyHble BOJIHEL. J{nuHa
9.4 BOJIHBI M CKOPOCTh €€ pacnpocTpaHeHus. MexaHW4ecKrne BOJHBI B TBEPAOM Tele, CEHCMHUYECKHe
BOJIHBI
9.5 3ByK. ' poMKOCTB 1 BBICOTA 3ByKa. OTpa)keHue 3ByKa
9.6 Wudpa3Byk u yIbTpa3Byk
9.7 [IpakTryeckue pabOTHI:

Onpe;[eneHHe YaCTOThI U IICpHUOda KoJIe0aHMil MaTEMAaTHYECKOTO MasATHHKA.




Onpenenenre 4acToThl ¥ epro/ia KoueOaHuil IPYKMHHOTO MasgTHHUKA
HccnenoBanue 3aBUCMMOCTH NEpUoJia KoJdeOaHUH MOABEIICHHOTO K HUTU Tpy3a OT JJIMHBI HHUTH.
HccnenoBanue 3aBUCUMOCTH IE€pHOAA KOJIEOAaHMH NPYKUHHOIO MasTHHUKAa OT MaccChl Ipys3a.
[IpoBepka HE3aBUCUMOCTH IepuoJa KOJIeOaHUH Ipy3a, MOJBEIIEHHOIO0 K HUTH, OT MAacchl Ipy3a M
KECTKOCTH IPYKUHBL. M3Mepenne yckopeHus cBOOOIHOTO NaieHUs
0.8 duznyecKkue SBICHUS B IPUPOJIE: BOCIPUITHE 3BYKOB )KUBOTHBIMHU, 3€MJIETPSICEHUE, CEHCMUYECKHE
' BOJIHBI, I[yHaAMH, 3XO
9.9 TexHnuyeckue ycTpoicTBa: 3X0JI0T, UCIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE
SJIEKTPOMAT'HUTHOE IIOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI
10.1 DEeKTpPOMarHuTHOE 1oJje. DJIEKTPOMarHUTHbIE BOJIHBI. CBONWCTBA 3JI€KTPOMAarHUTHBIX BOJIH
10.2 [Ixaa 351eKTPOMAarHUTHBIX BOJIH
10.3 OnexTpoMarauTHas npupona ceera. CKopocTh cBeTa. BoIHOBEIE cBONCTBa CBETA
10 10.4 [IpakTyeckue paboTHI:
' M3yueHne cBOMCTB 371EKTPOMArHUTHBIX BOJIH C MMOMOIIBIO MOOMIIBHOTO Tesie(oHa
105 ®dusnyeckue SBICHUS B NMpUPOAE: OMOJIOTMYECKOE JIEHCTBUE BUAMMOIO, YIbTPA(QHOIETOBOTO M
' PEHTIEHOBCKOTO U3JTyIeHU
10.6 TexHuueckue ycTpoicTBa: UCIOIb30BaHUE 3JIEKTPOMArHUTHBIX BOJH ISl COTOBOM CBSI3H
CBETOBBIE ABJIEHU A
111 JlyueBast Mmonens cBera. MIcTouHMKM cBETa
11.2 [IpsmonnHeHOE pacIpOCTpaHEHHUE CBETA
11 11.3 OTtpaxenue ceta. [liockoe 3epkano. 3aKOH OTpakKeHHs CBETa
11.4 [Ipenomnenue cBeta. 3akOH npestoMieHus cBeta. [[ojlHOe BHYTpEHHEE OTPAKEHUE CBETA
11.5 JInnza. Xop 1y4yen B TMH3E
11.6 Onrtuyeckas cucreMa ¢oroarnmapara, MUKpOCKOIa U TeJIeCKoIa




11.7 I'ma3 kak onruueckas cucrteMa. biM30pyKOCTh U JaabHO30PKOCTh
118 Paznoxenue Oenoro ceera B crekTp. OmnbiTel HploToHa. ClokeHHE CIEKTPAJIbHBIX IIBETOB.
' Jlucriepcus cBeTa

IIpakTryeckue paboThI:
#H##Par###ccnenoBanrue 3aBUCUMOCTH yIJla OTPaKCHHSI CBETOBOTO JTyda OT yTIJjla MajcHUsI.
H###Par###113yueHne xapakTepUCTUK U300paKeHUs PEAMETa B IIJIOCKOM 3epKajie.
###Par###lccnenoBanne 3aBUCHMOCTH yrjla NPEJIOMIIEHHUs] CBETOBOrO Jiyya OT yIJia MaJeHHs Ha
IPaHULE «BO3JIYX — CTEKJION.

11.9 . .
###Par###1 lonydenne n300pakeHUI ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.
###Par###Onpenenenne POKYCHOTO PACCTOSHHS U ONITHYECKOW CHITBI COOMPAFOIIEH JTMH3BI.
#A##Par###OnbITHI IO Pa3TI0KEHUIO OEIOT0 CBETA B CIIEKTP.
H#A#Par###ONbITHL 0 BOCHPUATUIO IIBETa MPEAMETOB IMPH MX HAOMIOJACHUU Yepe3 I[BETOBbBIE
GbuIBTPHI

11.10 ®dusnyeckue sABICHUS B npupoze: 3arMeHuss ComnHia u JIyHbl, 1IBeTa TeJ, ONTUYECKUE SBIICHUS B

' arMocdepe (uBeT Heba, pedpakius, pagyra, MUPax)
11.11 TexHnueckue ycTpoiicTBa: OYKH, IEPUCKOII, oToanmapar, ONTHIECKHE CBETOBO/IbI
KBAHTOBEBGIE ABJIEHUA

121 OmnsiThl Pesepdopaa u muianerapuas Mosiens atoma. Mogens atoma bopa

12.2 Hcnyckanne u nornonieHue ceera atomoM. KBaHThI. JInHeWYaTbie CIEKTPBI

12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMma-u3ydeHus

12 12.4 Crpoenne atoMHOT0 siipa. HyknoHHas Mozienb aTOMHOTO siipa. M30Tonsl

12.5 PapnoaktuBHbie mpeBpamnienus. [lepuoa nosypacnaga aTOMHBIX sIEp

12.6 SAnepHble peakyy. 3aKOHBI COXPAHEHUS 3apsAA0BOI0 U MACCOBOT'O UUCEI

12.7 DHeprust CBA3M aTOMHBIX sjiep. CBs3b Macchl U SHEPTUU

12.8 Peakiuu cunTesa u nenenus saep. Ucrounnku sneprun CotHIA U 3BE3T




12.9

Snepnas sHepreruka. JleicTBUE palMOAKTUBHBIX U3JIyYEHUN HA )KUBBIE OPraHU3MBbI

IIpakTryeckue paboTHI:
Habnronenne CrijioniHpIX U TUHEWYAThIX CIIEKTPOB U3ITyYCHHUS.

12.10 HccnenoBanue TpeKOB: U3MEPEHHE SHEPTHU YaCTHIIBIIIO TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenue paanoakTUBHOTO (poHA
@dusnueckue SBICHUS B IPUPOJE: ECTECTBEHHBIH paJMOAKTUBHBIA (OH, KOCMHMYECKHE JIy4H,

12.11 PAaOUMOAKTUBHOE H3JIydEHHE IPUPOJHBIX MHUHEPAIOB, ACHCTBUE pPAJMOAKTHBHBIX HW3JIyYCHHU Ha
OpraHu3M 4eJI0BeKa

12.12 TexHuueckue ycTpoicTBa: CIIEKTPOCKOII, MHAMBUAYAIbHBIN 103UMETp, Kamepa Buiabcona




MPOBEPSIEMBIE HA OI'D IO ®U3UKE TPEFOBAHUS K PE3YJbTATAM OCBOEHUSI OCHOBHOI
OBPA3OBATEJBHON MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUSI

Koa nposepsiemoro IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJibTaTaM 0A30BOr0 YPOBHS OCBOEHUSI OCHOBHOI
TpeOoBaHMS o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTI0 00111er0 o0pa3oBanus Ha ocHoBe PT'OC

[Tonumanue ponu (U3MKU B HAy4HOH KapTHHE MHUpa; CPOPMHPOBAHHOCTH OA30BBIX NPEACTABICHUH O
3aKOHOMEPHOH CBSI3M M TI03HABAGMOCTH SIBIICHHH TPUPOJABI, O POJH SKCIEpUMEHTa B (HU3HKE, O
cucTeMooOpa3yromieii poiu GU3UKU B pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA, 00 3BOIIOINU
(¢u3NYECKUX 3HaHUHM U UX POJIH B LIEJIOCTHON €CTECTBEHHOHAYYHOW KapTUHE MUpPA, O BKJIAJE€ POCCUICKUX U
3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAyKH, OOBSICHEHUE MPOIIECCOB OKPY)KAIOIIETO MUPA, pa3BUTHE
TEXHUKHU U TEXHOJIOTHI

3HaHMS O BHUJAX MaTepuH (BELIECTBO U IOJIE), O JIBUKEHUHU KakK CIoco0e CYIIECTBOBaHMSI MaTepuu, 00
ATOMHO-MOJIEKYJISIDHOH TEOpPUM CTPOEHUS BEIIeCcTBA, O (U3MYECKON CYIIHOCTH SIBJIEHUN MNPUPOAbI
(MEXaHWYECKHX, TEIUIOBBIX, DJIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHE Pa3JIndaTh SBJICHUS 110 OMHCAHUIO
UX XapaKTEePHBIX CBOICTB M Ha OCHOBE OIMBITOB, JIEMOHCTPUPYIOLIUX JaHHOE (PU3NYECKOe SBJICHHUE; YMEHUE
pacrio3HaBaTh MPOSIBIEHHE M3YYEHHBIX (PU3MUYECKUX SBIECHHH B OKpYXKAalOIIEeM MHpE, BBLACTAS UX
CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKH)

BJ'Ia}I[eHI/Ie OCHOBaMH ITOHATHHHOTO arrmapara 1 CUMBOJIMYCCKOI'O SA3bIKa (1)I/ISI/IKI/I " UCIIOJIB30BAHHUEC HUX IJIA
3 peiCHud y‘lC6HBIX 3aaa4; YMCHUC XapaKTCPU30BATb CBOMICTBaA TCI, (I)I/ISI/I‘-ICCKI/IC SABJICHUA W IIPOLCCCHI,
HCIIOJIb3YA (I)yHI[aMeHTaJ'ILHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

4 YMeHMre onmmchIBaTh HU3Y4YCHHBIC CBOMCTBA Te U CbI/ISI/I‘-IeCKI/Ie ABJICHUS, UCITIOJIB3Ys CbI/ISI/I‘-IeCKI/Ie BEJINYHNHBI

Bnanenue ocHOBaMH METOJOB HAyYHOTO TMO3HAaHUS C Y4€TOM COOMIOEHUS NpaBuil O€30MacHOro Tpyna:
HaOoIeHne GU3NYECKUX SBJICHUM:
YMEHHE CaMOCTOSTEIbHO COOMPATh AKCIIEPUMEHTAIBHYIO YCTAaHOBKY M3 JJaHHOTO Habopa 000pyJ0BaHHS 110

MHCTPYKIMH, OMUCHIBATH XO/JI OIbITA U 3aMUCHIBATh €0 PE3yJbTaThl, (GOPMYINPOBATH BHIBOJIBI;




MPOBEJICHUE MPSAMBIX U KOCBEHHBIX M3MEpPEHUH (PU3MYECKHX BEIMYMH: YMEHUE IUIAHUPOBATH H3MEPCHUS,
CaMOCTOSITENILHO COOMpaTh O3KCIEPUMEHTANBHYIO YCTAaHOBKY I10 HMHCTPYKIIMH, BBIYUCIATH 3HAUCHUE
BEJIMYMHBI U aHAIU3UPOBATh MOJIYYCHHbIE PE3yJibTaThl C Y4ETOM 3a/JaHHON MOTPEHIHOCTH Pe3yJbTaToOB
HU3MEPEHHUI;

NPOBEJCHUE  HECIOXKHBIX  OSKCIEPUMEHTAIBHBIX  HCCIENOBaHHM;  CaMOCTOATENHHO  cOOHMpaTh
9KCIIEPUMEHTANIbHYIO YCTAaHOBKY U MPOBOAUTH MCCIENOBAaHUE 110 MHCTPYKIUH, MPEACTABIATH MOJTYYCHHbBIE
3aBUCHUMOCTH (PM3MYCCKHUX BEIMYMH B BUJIC TAOJHIl U TPAQUKOB, YIUTHIBAThH IMOTPEIIHOCTH, IETIaTh BBIBOIBI
10 pe3yJibTaTaM MCCIIEI0BAHUS

[TonnmaHue XapaKTepHBIX CBOMCTB (PM3UYECKUX MOJeNel (MaTepuanbHas TOUka, aOCOTIOTHO TBEPAOE TeEO,
MOJICJIA CTPOEHUS Ta30B, KUIAKOCTEH M TBEPABIX TN, IUIAHETApHAs MOJENb aToMa, HYKJIOHHAas MOJEib
aTOMHOTO 5/Ipa) U YMEHHE IPUMEHSTh UX I O0BSICHEHUS (PH3UUECKUX MTPOIECCOB

VYMeHne oOBSICHATH (1)I/I3I/I‘ICCKI/IG IMpoueCCbl U CBOMCTBa TCJI, B TOM YHCIIC H B KOHTCKCTC chyauHﬁ
MMPAKTUKO-OPUCHTUPOBAHHOTO XapaKTCpa, B YACTHOCTHU, BBIABJIATH MNPUYUHHO-CICACTBCHHBIC CBA3U U
CTPOUTH OOBSICHEHHE C OHOPOI\/’I Ha H3YUYCHHBIC CBOMCTBA (1)I/I3I/I‘-ICCKI/IX HBHeHHﬁ, (I)I/I3I/ILIGCKI/IC 3aKOHBI,
3aKOHOMCPHOCTH U MOJCIN

YMmenue pemarb pacu€THble 3anaud (Ha 0a3ze 2 — 3 ypaBHEHUH), UCHOJIb3Yysd 3aKOHBI U (OPMYIIBI,
CBSI3bIBaOIME (PU3MUECKUE BEIUYMHBI, B YAaCTHOCTH, 3alHCHIBATh KPAaTKOE YCJOBHE 3a/1a4yM, BBISABIISATH
HEJIOCTAaIOIINE JIaHHbIE, BBIOMPATh 3aKOHBI M (OPMYJIbI, HEOOXOIUMBIE A €€ PEelIeHMs, HUCIOIb30BaTh
CIPaBOYHBIEC JIaHHbIE, MPOBOJUTH pacu€Thl U OIEHHMBATh PEAIUCTUYHOCTh TOJIYYEHHOIO 3HAYCHUS
¢bu3nyecKoil BENTUYMHBI; YMEHHUE OIpeNeisaTh pa3MEpHOCTh (U3NYECKOM BETUYMHBI, IMOJYYEHHOH INpHu
peIlIeHnH 3aaun

YMeHue xapakTepu30BaTh MPUHLUIIBI ACHCTBUS TEXHUUECKUX YCTPOICTB, B TOM 4YHcie OBITOBBIX MPHUOOPOB,
U TPOMBIIUIEHHBIX TEXHOJIOTUYECKUX IMPOLIECCOB IO HMX OMHCAaHUIO, HCMOJb3ys 3HAHHUS O CBOWCTBAx
bu3nyecKuX SIBICHUN U HEOOX0AUMBbIe (PU3NUYECKHE 3aKOHOMEPHOCTH

10

YMeHHe HUCHOJb30BaTh 3HAHUS O (DU3MYECKHX SBJICHUSAX B IOBCEIHEBHOM KM3HM Uil OOecreueHHs
0e301acHOCTH TpU OOpalieHnu ¢ OBITOBBIMH NPUOOpPaMHU M TEXHMYECKHMMH YCTPOWCTBAMH, COXPaHEHUS
370POBbSI M COOJIOACHHS HOPM HKOJOTMYECKOTO IOBEACHUS B OKpPYXKAaIOmEH cpeae; HMOHUMaHUE




HEOOXOJMMOCTH  TPUMEHEHHUS  JOCTIDKEHHH  (U3MKM W TEXHOJNOTMH A PalMOHAILHOTO
IIPUPO/IONOIB30BAHUS

11

OnelT moOUWCKa, TMpeoOpa3oBaHHWsl U MpeacTaBicHHUs WHGOpMAMU (DU3MYECKOTO COACPNKAHUS C
UCIIOJIb30BaHUEM WH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH; YMEHHE OIICHUBATH J[OCTOBEPHOCTH
MOJTy4eHHOW WH(GOpPMAIMM Ha OCHOBE UMEIONIMXCS 3HAHWUH W JIOTIOJHHUTEIHHBIX HCTOYHUKOB; YMEHUE
UCIIOJIb30BAaTh IPH BBHIMOJIHCHUH YYE€OHBIX 3alaHUi HAyYHO-TIONYJSIPHYIO JIUTEPATypy (U3HUECKOTO
COJICpKaHus, CIPABOYHBIC MAaTepUaNbl, pecypchl ceth HHTepHeT; BialeHHEe 0a30BBIMH HABBIKAMU
npeoOpa3oBaHusi HHGOPMAIIUK U3 OJJHON 3HAKOBOW CHUCTEMBI B JIPYTYHO; YMEHHUE CO3llaBaTh COOCTBEHHBIC
MUCHMEHHBIC ¥ YCTHBIC COOOLICHHS HAa OCHOBE HH(DOPMAITUK U3 HECKOJIBKUX UCTOYHUKOB




IHEPEYEHD 3JIEMEHTOB COILEPKAHUSA, IIPOBEPAEMBIX HA OI' 11O ®U3UKE

Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 MEXAHMYECKUWE ABJIEHU
1.1 Mexanunueckoe ABuxeHue. Matepuanbnas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTD JBUKEHUS
19 PaBHOMepHOE U HepaBHOMEpHOE JBMKeHUe. CpemHss cKopocTh. Popmyiia I BEIYUCICHUS CPeAHEN ckopocTH: V = S/t
PaBHOMepHOE mpsMOTMHEHHOE [BIKEHHUE. 3aBHCHUMOCTh KOOPAMHATHI TeJa OT BPEMEHM B Cllydae pPaBHOMEPHOTO
MPSIMOJIMHEWHOTO JIBHKECHUS:
13 .1[1:I:' :.TI:I T U..l-lr
['padpuiku 3aBUCHMOCTH OT BPEMEHH JIJIsl IPOCKIIUK CKOPOCTH, MPOEKIIUU TTePEMEIIEHUs, TYTH, KOOPAUHATHI IPU PAaBHOMEPHOM
MPSIMOJIMHETHOM JIBH>KCHHH
3aBUCUMOCThH KOOPJIMHATHI TeJIa OT BPEMEHU B CIIy4ae paBHOYCKOPEHHOTO MPSIMOJIMHEMHOTO JIBUKEHUS:
2
leif:l =1|r-|;|: *f—-ﬂ'x * -
N
@opMynbl  AJIA  MPOCKUUU TEPEMEMICHHS, TMPOEKUUH CKOPOCTH U MPOEKIUU YCKOPEHUsT NPU PaBHOYCKOPEHHOM
MPSIMOJIMHEITHOM JIBH>KEHHH:
1.4 )

¢
Sy (F) =Up,T+a, - E ’

U.T('f) =Upy T4, 1,




['padyku 3aBUCUMOCTH OT BPEMEHU ISl IPOSKIIMH YCKOPEHUS, TIPOSKIIUU CKOPOCTH, MPOCKINH TePEMEIICHHUs, KOOPAMHATHI

IIPY PAaBHOYCKOPEHHOM NPSAMOJIUHEHHOM JABUKECHUU

1.5

CBobOonHoe mageHne. GopMysbl, OMUCHIBAIOIINE CBOOOTHOE TMAJCHUE Tela MO BEPTUKAIU (JABMIKCHUE Tela BHU3 I BBEPX

OTHOCHTEJIBHO TOBEPXHOCTH 3emiH). ['pauiky 3aBUCHMOCTH OT BPEMEHHU JUIs MPOEKIIUN YCKOPEHHsI, TPOSKIIUN CKOPOCTH U

KOOpAUWHATHI IIPpU CBO6OI[HOM MMaaACHUM TCJIa 110 BEPTUKAIIN

1.6

CKOpOCTB PAaBHOMCPHOI'O ABUXKCHUA TCJIA 110 OKPY)KHOCTI/I. HaHpaBJ’ICHI/IC CKOpPOCTH.
®opmyna 1715 BBIYUCIEHUSI CKOPOCTHU Y€pe3 painyc OKPY>KHOCTU U IIEPUOJ1 0OpalleHUs:
2nR
T

L[eHTI)OCTpeMI/ITCJ'ILHOC YCKOpPCHHUC. HaHpaBHeHI/IC HCHTPOCTPEMUTCIIBHOI'O  YCKOPCHUSI.

YCKOPCHUS:

®dopmyia, CBSI3bIBaIONIAsl IEPUOJ M YACTOTY OOpaleHUs:

W :?

dDOpMyna I  BBIYMCIICHHA

1.7

Macca. II10THOCTh BemiecTBa. @opMyna JJIA BBIYUCIICHUA ITIJIOTHOCTH

1.8

Cwuita — BekTopHas ¢puzudeckas BennunHa. CI0KeHHe CHl

1.9

SIBnenue nnepnuu. llepssiii 3akoH HeroToHa




1.10

Bropoii 3akon HeroToHa:
F=m-d

CoHarnpaBIeHHOCTh BEKTOPA YCKOPEHUS Tella U BEKTOPa CUJIBL, ISHCTBYIOLIECH Ha TEJIO

1.11

B3aumoneiictue tein. Tperuii 3akod HeroToHa:

Fr y=-F_,

1.12

TpeHI/IC IMOKOs U TPCHUC CKOJIbKCHHA. q)OpMy.]Ia AJId BBIYMCJIICHUA MOAYJIA CHUJIbI TPCHUSA CKOJIBXKCHUSA:

FIP:;L-N

1.13

Hedopmarus tena. Yupyrue u Heynpyrue nedpopmanuu. 3akoH ynpyroi aedopmarun (3akoH ['yka):
F=k-Al

1.14

BCCMI/IpHOC TATOTEeHHE. 3aKOH BCCMUPHOT'O TATOTCHUS:

My -1t~
F=G.—L1 _2

R
Cwita TsbkecTd. Y CKOpeHHe CBOOOTHOTO TaJCHUSI.
®opmyna a7 BEIYUCIECHUS CUJIBI TSHKECTH BOIM3H MOBEepXHOCTH 3emun: F = mg.

JBmxenue mnanetr Bokpyr Connua. [lepBas kocMudeckasi CKOpocTb. HeBECOMOCTh U meperpy3ku

1.15

I/IMHYJ'IBC TCJIa — BCKTOpHAas (I)I/ISI/I‘-ICCKaSI BCIIMYHHA.

p=mi




Nmnynsc cucremsl tein. M3menenue umnyibca. MMnyibsce cumsl

1.16

3akoH COXpAaHCHHUA UMITYJIbCA OJIA 3aMKHYTOﬁ CUCTCMBI TCII:
D=1, +m, U, =const

PeaxkTuBHOE NBUKEHUE

1.17

MexaHuueckas pa60Ta. cDO}T)MYJ'IB. JJIAA BBIYHMCIICHH A pa6OTBI CHIJIBI:

A=Fscosa

Mexanunueckas MOITHOCTD:

nN=2
r

1.18

Kunernueckas u NMOTCHIMAJIbHAs SHCPIUsl. CDOpMyJ'Ia JUISL BEIYMCIICHHUST KHHETHYECKOM OHCPIUU:

H!UE
Teopema o knHeTHUECKOU dHeprun. Popmyra i BBIYUCICHNS NOTEHIMAIBHONW YHEPTHH TEJa, OJHATOTO
HaJ 3eMIEH:

E, =mgh

1.19

Mexanudeckas SHEpTHUsL:
E=E;+E p

3aKOH COXpaHEHUsI MEXaHUYECKOM 3Heprun. PopMyiia Jjisl 3aKOHA COXPAHEHUSI MEXAHUUECKOM SHEPTHH B OTCYTCTBUE CUJI
Tpenusi: E = const.




[IpeBpanieHue MexaHM4ECKOM SHEPTUU IIPU HATMYUU CUIIBI TPCHMUS.

1.20

[TpocThie MeXaHU3MBI. «30JI0TOE TPABUIIO» MEXAHHUKH.
Peruar. Momenrt cuitsl: M - Fl.
VYciioBue paBHOBECHS pbluara:

M +M, +..=0
[ToaBU>XHBIN 1 HEMMOABWKHBIIA OJIOKH. KIIJI IIPOCTHIX MEXaHNU3MOB,

n= Anonesnas
14‘3&1‘1:&‘!?{

1.21

JaBiienue TBEpIOTO TENA.
@opmyia 1 BBIYMCIICHHS TaBJICHHs TBEPIOTO Tena:
F
P= S
JaBnenue raza. ATMocdepHoe TaBieHue.
I'mapocraTnyeckoe 1aBiIeHUE BHYTPH KUIKOCTH.
®opmyna 175 BEIYUCIICHUS JaBICHUS BHYTPU KHUIKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBauueckuii npecc

1.23

3akoH Apxumena. DopmMyia st OMpeIeTICHUS BRITATKUBAIOIIECH CHIIBI, IEUCTBYIOIIEH HA TEJO, MOTPYKEHHOE B )KUIKOCTH HIIH
ras:

Ycnosue nnaBanud Teia. [1maBanue CYI0B 1 BO3AYXOILIIAaBaAHUEC




Mexannueckue KoneOaHus. AMIUIMTYHA, TEpUOA W dacTora Konebanui. dopmyna, CBS3BIBAIOIIAs YaCTOTYy W IEPUOJ

KOJIEOAHHIA:
1.24
v = 1
T
1.25 MaremaTrueckuii U IpyXKHHHBIN MasTHUKH. [IpeBpalieHue s3Heprun mpu KojaedaTeTbHOM ABUKCHUH
1.26 3aryxaromue konebanus. BeinyxxaeHnsie konedanus. Pezonanc
Mexannueckue BoJHbI. [IpooiabHbIe U ONIepedHbIe BOIHBIL. J[JIMHA BOJHBI U CKOPOCTH PACIIPOCTPAHECHUS BOJIHBI:
1.27 h=uv-T
1.28 3ByK. 'poMKOCTh U BbIcOTa 3BYyKa. OTpaskeHHe 3BYKOBOW BOJIHBI Ha IpaHuIle IBYX cpell. UH(pa3Byk U yabTpa3Byk
Ipaxmuueckue pabomul
W3mepenne cpenHel TUIOTHOCTH BEIIECTBA; apXUMENO0BOI CHUJIBL; HKECTKOCTU MPYKUHBI; KO3(PPUIIMEHTA TPEHUS CKOJIbKEHUS;
paboTHl CHIIBI TPEHUS, CHJIBI YIIPYTOCTH; CPEIHEN CKOPOCTH JBIKEHHS OpycKa 10 HaKJIOHHOM IJIOCKOCTH; YCKOPEHHs Opycka
MIPU JIBIJKEHUH IO HAKJIOHHOM TUIOCKOCTH; YaCTOTHI U Mepuoja Kojie0aHui MaTeMaTHYECKOTO MasiTHUKA; YaCTOTHI M MEepHUoIa
KoJie0aHU# MPYKUHHOTO MasTHHUKA; MOMEHTa CUJIbI, IEHCTBYIOIIETO HA phlyar; paboThl CHJIBI YIIPYTOCTH MPU MOIBEME Tpy3a C
1.29 MOMOIIbIO HEMOJBUKHOTO 0JIOKa; pabOTHI CHIIBI YIIPYTOCTH MPU MOABEME Ipy3a ¢ TOMOIIBIO MOJBUKHOTO OJIOKA.

' HccnenoBanue 3aBUCHMOCTH apXHMEIOBOM CHIIBI OT 00bEMa MOTPYKEHHOM dYacTh Tela U OT TUIOTHOCTH KHUJIKOCTH;
HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CUIIBI OT MACCHI T€Ja; CUJIbl TPEHUS CKOJIbKEHUSI OT CHJIBI HOPMAJIbHOTO JaBJIEHUS U OT pojAa
MMOBEPXHOCTH; CUJIBI YIPYTOCTH, BOSHUKAIOIICH B MPYKHUHE, OT CTENIEHHU JeopManiui MPYy>KUHBI; YCKOPEHHsS OpycKa OT yriia
HaKJIOHA HAaMpaBIAIONICH; Teprosa (YacTOThl) KOJeOaHWW HUTSAHOTO MasSTHUKA OT JUIMHBI HUTH; Tepuoia KoJeOaHwit
MPY>KWUHHOTO MasTHHKAa OT MacChl Tpy3a M >KECTKOCTH TPYKHUHBI; HCCIEAOBAHHE HE3aBHUCHUMOCTH TMepuoja KoyeOaHui
HUTSHOTO MassTHHKA OT MaccChl Tpy3a. [IpoBepka yciioBusi paBHOBECHSI pbIvyara
Qusuueckue sA61eHUs 8 NPUpode: TIPUMEPHI IBIKCHHS C PAa3JIMYHBIMUA CKOPOCTSIMU B JKUBOW M HEKWBOU MPHUPOJIE, JCHCTBUE

1.30 CUJIBI TPEHHS B MPUPOJIE M TEXHUKE, MPUIMBBI M OTJIUBBI, JBMKEeHHUE IIaHeT COJIHEUHON CHCTEMBI, pEaKTHBHOE JIBIIKCHHE

JKMBBIX OPraHMW3MOB, pbIdark B TCJIC YCJIOBCKA, BIIMAHUC aTMOC(i)epHOFO JaBJICHUS Ha JKHUBO OpraHusM, IIJIaBaAaHUC pLI6,
BOCITPHUATHUEC 3BYKOB JKUBOTHBIMHU, 3EMJICTPSACCHUC, CeMCMUYECKIE BOJIHBI, HYHaMH, 3XO




Texnuueckue ycmpoticmea: COUAOMETP, JATYUKHU MTOJIOKEHUS, PACCTOSIHUS U YCKOPEHUS, TUHAMOMETP, MOIITUITHUKH, PAKETHI,
pBIYar, MOJBUKHBIA ¥ HETIOABM)KHBIN OJIOKH, HAKJIOHHAS TUIOCKOCTH, MMPOCThIE MEXAHU3MBI B OBITY, COOOMIAIONINECS] COCY/IBI,

131 YCTPOHCTBO BOAOIPOBO/IA, TUAPABIHMYECKUI TIPECC, MAHOMETpP, 0apOMeTp, BBICOTOMED, OPIIHEBOW HACOC, apEOMETP, IXOJIOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE
2 TEIUJIOBBIE ABJIEHU A
21 OCHOBHBIC TIOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOSHHs BellecTBa. Mojaenu TBEPAOTrO, KHIKOTO U
' ra3000pa3HOro COCTOSHUH BemecTBa. Kpucramumaeckue u amopHbIe Tela
2.2 JIBrkenue yactull BemecTBa. CBs3b CKOPOCTH JABMIKEHHSI YaCTHI] C TeMIIepaTypoii. bBpoyHoBckoe nBuxenue, muddy3us
2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS
24 TemioBo€ pacmiupeHne 1 CKaTue
2.5 TennoBoe paBHOBECHE
2.6 Brytpennss sneprus. PaboTa u Terionepenada Kak criocoObl H3MEHEHUS BHYTPEHHEH dYHEPTUU
2.7 Bunbl Terionepenayn: TeIIONPOBOIHOCTD, KOHBEKIIHS, U3ITydeHUE
HarpeBanue u oxnaxaenue tena. KonnuecTBo TEIOThL. Y AeNbHas TEMIOEMKOCTD:
28 O=cm(t,—t,)
3aKOH COXpaHECHHsI SHEPTUH B TEIUIOBBIX MpoIieccax. Y paBHEHUE TEILIOBOTO OayiaHca:
2.9 Ql_Qz P
510 Hcnapenue u xoHaeHcanus. Vi3MeHeHe BHYTpEHHEH YHEPTHH B MPOLIECCe MCMApEHUs M KOoHeHcannu. KuneHue KuaKoCTu.
' VY aenwbHas Teriota napoodpasopanus: L = Q/m
2.11 BraxxnocTs Bo31yXa
912 [InaBnenue u Kpuctaum3aiys. V3MeHeHHe BHYTPEHHEW SHEPruM MpU TUIABICHUH U KPUCTALTH3alUU. Y IeJbHas TerioTa

IJIaBJICHUS




A=
m
2.13 BHyTpeHHsIs SHEPIHs CrOpaHus TOILIMBA. Y AebHas TEIUIOTa CropaHus TorkBa: ( = Q/m
2.14 [TpuaIMIEI paboTh! TerioBbIX aBurareneil. KI1J[ TeruioBoro apuratesns
Ilpaxmuueckue pabomol
N3mepenne ynenpHON TEIIOEMKOCTH METANTMYECKOTO MIJIMHJIPA; KOJWYECTBA TEIUIOTHI, MOJYYEHHOIO0 BOJOW KOMHATHOM
515 TEeMIEPaTypbl PUKCUPOBAHHON MACCHI, B KOTOPYIO ONYIIEH HArPEThIM HUIMH/P; KOJIWISCTBA TEIUIOTHI, OTJAHHOTO HATPETHIM
' HUAJIUHAPOM, TOCTE OIMYCKAHHS €r0 B BOJY KOMHATHOW TEMIIepaTypbl; OTHOCUTEIHHOM BJIAKHOCTH BO3/yXa; YIEIbHOMN
TEIJIOTHI TUTABJICHUS JibJa. VicciemoBanue M3BMEHEHHUST TEMIIEPATYPhl BOABI IPH PA3JIMYHBIX YCIOBHUAX; SBIICHUS TEIJI000OMEHA
MpY CMEIIMBAHUM XOJOAHOM M TOpsYEd BOJIbI; ITPOIECCa UCTIapEHUS
516 Qusuueckue sa61eHUss ¢ npupode. TOBEPXHOCTHOE HATSHKCHUE U KAMWIUISPHBIC SIBICHUS B MPHUPOJE, KPUCTAUIBI B MPUPOJIE,
' usnydenne CoJHIla, 3amMep3aHue BOJOEMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHeTa
Texnuueckue ycmpoticmea: KalWJUISIPbl, NPUMEPBl HCIOJIB30BAHUS KPUCTAJUIOB, JKUJKOCTHBIM TEPMOMETp, JaTYUK
2.17 TEeMIIepaTypbl, TEPMOC, CHCTEMa OTOIUICHHS JOMOB, TUTPOMETPHI, ICUXPOMETpP, MapoBasi TypOWHA, JBUTaTelh BHYTPEHHETO
CropaHus
3 OJIEKTPOMAT'HUTHBIE SIBJIEHUA
3.1 Onektpusanus Ten. [[Ba BUia 31eKTpUUYECKUX 3apsiioB
3.2 BzaumopeiictBue 3apsbkeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa
34 Onektpuueckoe mnone. Hanpsok€HHocTh snekTpudeckoro mojs. [IpuHIUN Ccynepno3uiuM 3NEeKTpUYecKuX moyed (Ha
' KaueCTBEHHOM YpPOBHE)
3.5 Hocurenn snexkrpuyeckux 3apsaaoB. JecTBrE JIEKTPUUECKOTO MO Ha dJIEKTpUIecKue 3apsaasl. [[pOBOMHUKY U AUDIIEKTPUKH
36 [TocTostHHBIM 3nekTpuyecKkuid ToK. JleiicTBus anexkTpuieckoro Toka. Cuia toka. Hanpsbkenue.

I=qg/t,U=A/q




DJIeKTPUYECKOE CONPOTUBIICHHUE. Y IETBHOE AIEKTPUIECKOE COIIPOTUBIICHHE:

3.7
R =pl/S
3.8 3akon Oma ayis yyactka aiekrpuueckoit rernm: | = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
e TT—TT AT - —P .
I —IE-. '[r'—'r_z'l '[rz-. R—Rl RE
3.9 [TapannenbHOE cOeAMHEHHE TPOBOIHUKOB PAaBHOTO COITPOTUBIICHHUS:
U=U;I=I1+1;R=—.
] B ST 2
CwmenranHble COeTMHEHUS TPOBOTHUKOB
3.10 Pabora u momHOCTE AnmekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jlxoynsa — Jlenna:
3.11 2
O=I"-R-t
3.12 OneIT OpcTena. MarHuTHOE MoJe IpsIMOro NPOBOAHUKA ¢ TOKOM. JIMNHMY MarHUTHOM MHIYKIIUU
3.13 MarauTHoe 1oJie TOCTOSTHHOrO MaruuTa. B3zanMoeiicTBre MOCTOSHHBIX MATHUTOB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Onbitel @apazes. SABnenue snekTrpoMaruuTHON UHAYKIUU. [IpaBumno Jlenua
Ilpakmuueckue pabomol
H3mepeHue 3JeKTPUUECKOTO COMTPOTUBIEHUS PE3UCTOPa; MOIIIHOCTH AIEKTPUUYECKOTO TOKA; pabOTHI AIIEKTPUIECKOTO TOKA.
HccnenoBaHne 3aBUCIMOCTH CHJIBI TOKA, BOSHHKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI, JAMIIOYKA), OT HAMPSHKEHUS Ha KOHIIAX
3.16 MPOBOJIHUKA; 3aBUCUMOCTH COINPOTHBJICHHUS OT JJIMHBI IPOBOJHUKA, IUIOUIAAM €ro MOMEPEYHOTO CEUEHUS U YAEIbHOIO

CONPOTHUBIICHUS.
[TpoBepka mpaBuiia Juist 3EKTPUUECKOT0 HAMPSHKEHUS MPHU TIOCTIEI0BATEIbHOM COSTMHEHUU TPOBOAHUKOB; IPAaBUIIa JJIs CUJIBI
AIEKTPUYECKOTO TOKA MPH MapajlIeIbHOM COeAMHEHUN TPOBOHUKOB (PE3UCTOPHI U JIAMITOUKA)




Dusuueckue A61eHUS 8 npupode.‘ QJICKTPHUYCCKUC SIBJICHUS B aTMOC(bepe, QJICKTPHUYCCTBO XKUBbLIX OPraHnu3MOB, MArHuTHOC I10JIC

317 3emun, Apeid moocoB, poiab MArHUTHOTO TOJIS JUTS KU3HU Ha 3eMile, MOJIIPHOE CUSHUE
Texnuueckue ycmpoiicmea: 3JCKTPOCKOI, aMIEPMETp, BOJBTMETP, pPEOCTaT, CYETYMK DICKTPUYECKOH DSHEPrum,

3.18 AIIEKTPOOCBETUTENbHBIE TPUOOPHI, HArpeBaTeNbHBIE AJIEKTPOIPUOOPHl  (TPUMEPHI), AIEKTPUYECKHE TPEIOXPAHUTEIH,
AIIEKTPOMArHUT, HIEKTPOABUTATEIb IIOCTOSHHOTO TOKA, TEHEPaTOpP MOCTOSIHHOTO TOKa

3.19 DekTpoMarHuTHbIC BOJHBI. [1IKasa 3J1eKTpOMarHUTHBIX BOJIH

3.20 JlydeBast Mmojieinb cBeta. [IpsMouHEeHOE paclipoCTpaHEHHE CBETa

3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio

3.22 [Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA

3.23 Hucniepcus cBera

3.24 Jlunza. Xop ny4eit B mun3e. okycHOe paccTossHue TMH3bI. OnTryeckas cua gun3el: D = 1/F

3.25 ['na3 xak ontuyeckas cucrema. Onruyeckue npuoops
Ipaxmuueckue pabomul
HH#HPar###113MepeHre ONTHYECKOM CHIIBI coOMparolei JUH3bL; (OKYCHOIO pacCTOSIHUS coOMparolieil JUH3bI (110 CBOMCTBY
paBeHCTBAa pa3MepoB MpeaMeTa U U300paxeHus, KOrjia MpeaIMeT pactojokKeH B JBOMHOM (oKyce), MOKazaTels NpeoMICHHS

3.26 CTEKJIA.
#H##Par###  ccnenoBanue CBOMCTBA M300paKEHMsI, TOJYYEHHOTO C TOMOIIBI0 COOMPAIOIICH JTUH3BI; U3MEHEHUs! (POKYCHOTO
paccTOSsIHUS ABYX CIOKEHHBIX JIMH3; 3aBUCUMOCTH yTJIa IPEJIOMIICHHUSI CBETOBOTO JIy4a OT yIJia MaJICHUS] Ha TPAHHIIE «BO3YX —
CTEKIIO»

397 Qusuueckue sgnenus 6 npupooe: 3atmenus ConHua u JIyHbl, 1[BeTa Tej, ONTUYECKHE sBIEHHUS B atMocdepe (uBeT HeOa,
pedpakus, paayra, MUPax)

3.28 Texnuueckue ycmpoiicmea.: 04KH, IEPUCKOII, (OTOAITIAPAT, ONTUYECKHE CBETOBO/IBI

4 KBAHTOBBGIE SABJIEHUA
4.1 PamnoaktuBHOCTH. Anb(a-, OeTa-, ramma-usnydeHus. Peakiun anbda-u Oera-pacnama
4.2 OmnsiThl Peszepdopaa no paccesnuto anbha-dactuil. [lnanerapuas Mozens aToma




4.3

Cocras aromHoro spa. M3oronst

4.4 [Tepuox nomypacmajga aTOMHBIX SAEp

4.5 SnepHbie peakuu. 3aKOHbI COXPAHEHHUS 3apsA0BOr0 U MacCOBOTO UHCEN

46 Qusuueckue sA61eHUs 6 Npupooe: €CTECTBEHHBIH PaJMOAKTUBHBIM (OH, KOCMHYECKHE JIy4H, PaAHOAKTUBHOE H3IydYCHHE
' IPUPOIHBIX MUHEPAJIOB, NEICTBUE PaAMOAKTUBHBIX N3JIyYEHUN Ha OPraHU3M 4EJI0BEKa

4.7 Texnuyeckue ycmpoticmea: CIIEKTPOCKOIN, UHAUBUAYAIbHBIN J103UMETP, Kamepa BuibcoHa, siiepHas 3HepreTuka




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

1. ®usuka: 7 xknacc /M.M.Ilepeimkun, A.U. Banos. - M.: IIpocBemenue. 2023
2. ®usuka: 8 kinacc /U.M.Ilepoikun, A.W. MBanoB. - M.: [IpocBemenue.2023

3. ®usuka: 9 xknacc /U.M.Ilepeimkun, E.M.I'ytauk, A.U. UBanos, M.A.IlerpoBa. - M.:
[Tpoceemenue.2023

5.2. Meroauueckue MaTepualibl JUIsl yUUTEIISt

1. Mapon A.E., Mapon E.A. ®uszuka. Jlunaktuyeckre matepuaisl. 7 kiacc. — M.:
[Ipoceemenue. 2022

2. Mapon A.E., Mapon E.A. ®usuka. /lugaktuueckue Marepuaisbl. 8 kiaacc. — M.:
[Tpoceemenue.2022

3. Mapon A.E., Mapon E.A. ®usuka. Jlugakruuyeckue Mmatepuanisl. 9 kiacc. — M.:
[Tpoceemenue.2022

4. Yepuukona O.A., I'magenkoBa C.H., Kynpssues B.B. ®u3suka. 7 knacc. Meroanueckoe
nocobue. - M.: IIpocBemienne.2022

5. YepnuxoBa O.A., I'manenkosa C.H., Kynpssues B.B. ®usuka. 8 kiacc. Meronnueckoe
nocobwue. - M.: [Ipoceemnienne.2023

6. Uepnuxoa O.A., I'manenkosa C.H., Kynpssues B.B. @usuka. 9 kiacc. Meronnueckoe
nocobwue. - M.: [Ipoceemnienne.2023

7. Mapon A.E., Mapon E.A., ITo3oiickuii C.B. ®usuka. CO0pHHK BOIPOCOB U 3a/1a4. 7
knacc. - M.: [Ipocsemienue.2024

8. Mapon A.E., Mapon E.A., TTozoiickuii C.B. ®uzuka. COOpHUK BOIPOCOB M 3a/1a4. 8
knacc. - M.: [Ipocsemienue.2024

9. Mapon A.E., Mapon E.A., ITo3oiickuii C.B. ®usuka. COOpHUK BOIIPOCOB U 3aaa4. 9
knacc. - M.: [Ipocsemienue.2024

5.2. llugpossie obpa3zoBateabHbIE pecypchl U pecypcebl cetu Mutepner bubanoreka LIOK

https:// m.edsoo.ru






