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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IOJIOKEHUU M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
yrayOaéHHOM YpOBHE OCHOBHOM 00pa30oBaTeNbHOM MPOrpaMMbl, MPECTaBIEHHBIX
B ®I'OC OO0, a Takxe ¢ yuérom (denepanbHO paboueil mporpaMMbl BOCITUTAHUS
u Konuenuuu npenogaBanus yueOHoro npeamera «Pusukay.

Conmepxanue mporpamMmbl MO (U3MKE HAMPaBICHO Ha YJIOBIETBOPEHUE
NOBBILICHHBIX 3alPOCOB O0YyYaromMXCs, CTpeMsIMXcsi K Oosee Triaybokomy
OCBOEHHUIO (PM3MYECKUX 3HAHUI, U Ha (QOPMUPOBAHUE €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOydaromuxcd. B mnporpamme mno  (u3uke  y4UTHIBAIOTCA
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3ybTaTaM 00ydeHus, a TakKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHusl.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
o rojaMm oOydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3yYEHHUs TEM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroIIXCs.

[TporpaMmma mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MOMOILY YYUTEIIO B CO3/IaHUU paboyell MporpaMMbl O Y4EOHOMY IIPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEeIMETOB, MOCKOJBKY (PHU3NYECKHE 3aKOHBI JieKaT B OCHOBE IIPOIIECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OHoJIOTHEeH, acTpoHOMUEH H  (U3UICCKOU
reorpaduell, BHOCHUT BKJIaJ B €CTECTBCHHOHAyYHYIO KapTHHY MHpa,
MpelocTaBsieT HauboJiee SICHble O00pas3lbl MPUMEHEHHUS HAay4HOro METoJa
MO3HAHUS, TO €CTh CII0C00a MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

OpnHa U3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
o0pa3oBaHMsl COCTOUT B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOM TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usnku Ha YriayOJ€HHOM YpOBHE TMPEIINojaracT YBEPEHHOE
BJIaJICHUE CJIETYIOIIUMU KOMITETEHTHOCTSIMH, XapaKTEPU3yIOIIIMHU
€CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

HAyYHO OOBSCHSTH SIBJICHUS;

OLICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEAOBAHMS;

WHTEPHPETUPOBATh JaHHBIE M HMCIOJb30BATh HAYYHBIE J0KA3aTEIbCTBA IS
MIOJTYYCHUS BBIBOJIOB.

[lenn wsyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpeamera «Dusuka» B



oOpa3oBaTenpHBIX opraHu3auusix Poccuiickoit @Denepanmu, pearu3yrOMUX
OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAMMBI, YTBEPKACHHONH pElICHUEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poToKosa oT 3
nekadps 2019 r. Ne [1K-4BH).

[enu nzydenus: Gpu3NKu Ha YrITyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpPECAa M CTPEMJICHUS OOy4YalOMMXCA K HAyYHOMY H3YUYECHHIO
IPUPOABL, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
UCCJIEI0BATENHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBICHUSIM;

(opMHUpOBaHKME HAYYHOI'O MHUPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HHS OCHOB
CTPOEHUS MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DPM3HKU;

dbopMupoBaHHEe YMEHHUU TPUMEHATH (U3HUECKUE 3HAHWSA U HAYYHbBIE
JI0Ka3aTeNbCTBA U1l OOBSACHEHUS OKPYKAIOIINX SIBJICHUI;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUMKK AN Pa3sBUTHS JIPYrHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  JAESTEIbHOCTH, CBSA3aHHOM C (PU3MKOHM, TMOArOTOBKA K
nanbHeneMy oOy4eHHIO B 3TOM HallpaBJICHUU;

(¢opMUpOBaHHE TOTOBHOCTH K JaJbHEHIIEMY H3y4yeHUI0 (U3MKH Ha
yrayOn€HHOM YpOBHE B paMKax COOTBETCTBYIOIIMX mpoduiield oOydeHHsl Ha
YpOBHE CpeAHEro 00111ero 00pa3oBaHuUsI.

JlocTxeHue 3TUX Iiesied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO
o01iero o0pa3oBaHus 00ECTIEYNMBACTCS PEIICHUEM CIICAYIOIINX 3a/1au:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIUIOBBIX, DJIEKTPOMATrHUTHBIX U KBAHTOBBIX SIBIICHUSIX;

MpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBICHATH (PU3UUECKUE SIBJICHUS HA
OCHOBE M3yYEHHBIX (U3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHUE METOOB PEIICHUS PAaCUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3JaHUsl W UCIIOJIb30BaHUS (PU3MYECKUX MOJeNed, BKIIOYas TBOPYECKHE H
MPaKTUKO-OPUEHTUPOBAHHBIE 33/1a4H;

pa3BUTHE HCCIIEOBATENbCKUX YMEHMI: HAOMIOJATh SIBICHUS U M3MEPATH
busznyecKkre BEIUYUHBI, BBIABUTATh TUIIOTE3bI U MpejiaraTh 3KCIepUMEHTAIbHbIC
CHoCcOObI UX MPOBEPKH, IUIAHUPOBATH U MPOBOJAUTH OMBITHI, SKCIIEPUMEHTAIbHbIE
UCCJIEI0BAHMSI, AHAJTM3UPOBATD MOJTYYEHHBIEC JAHHBIE U JIeJaTh BBIBOJIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HUUECKOro CoAep KaHMUs,
BKJItOYasi THPOPMAIIMIO O COBPEMEHHBIX JTOCTIKEHUAX (DU3UKHU, HHTEPIIPETAlUI U
KPUTHUYECKOE OLIEHWBaHNE NH(POpMAIIH;



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

Ha wusydyenue ¢usuku (yrinyOn€HHBIH ypOBEHb) Ha YpPOBHE OCHOBHOI'O
obmiero obpazoanus orBoauTcs 340 uvacoB: B 7 kmacce — 102 gaca (3 ydaca B
Henenmo), B 8 kinacce — 102 4gaca (3 yaca B Henento), B 9 kiacce — 136 ygacos (4
yaca B HEJIEIII0).



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YIJUIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

N3ydenue (Hu3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO
Ha JOCTHKCHHE JINYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare uzyuenus GuU3MKU HA YPOBHE OCHOBHOT'O 00IIero o0pa3oBaHUs
y oOyuaromierocst 6ynyT copMUpOBaHbl CIEAYIONINE TUYHOCTHBIE PE3YIbTAThI B
YaCTHU:

e I)nampuomuuecxkozo éocnumanusi:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nYecKoil HayKH;

IIEHHOCTHOE OTHOIIEHUE K JIOCTHKEHHSIM POCCUNUCKUX YUEHBIX-(DHU3UKOB;

o 2)2pajrxcoanckozo u Oyxo8HO-HPAECHEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYMMBIX
U 3THUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHUKEHUMN
busuKy;

OCO3HAHHE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHIUIOB B JEATCIHHOCTH
Y4EHOTO;

e 3)acmemuueckozo 60CNUMAHUA:

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

e 4)uyennocmu HaAYUHO20 NOZHAHUA:

OCO3HAHHWE TIICHHOCTH (PU3NYECKOW HAyKW KaKk MOIIHOTO WHCTPYMEHTA
MO3HAHHUSI MHPA, OCHOBBI PAa3BUTUS TEXHOJOTWHM, BAXKHEHIIEH COCTAaBIAIOLICH
KYJbTYPHI,

OpUCHTAIlMs B JCATEILHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX
MpeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI;

pa3BUTHE HAY4YHOUW JIOO03HATEIHLHOCTH, WHTEpPEca K MCCIEeN0BATEIhLCKON
JEATEIIbHOCTH;

o 5)dpopmuposanun Kynomypol 300p06va u IMOYUOHATLHO20 O1A2ONOYUUA:

OCO3HaHWE LIEHHOCTH Oe3omacHoro o0paza KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TIpaBWiI O€30MacHOro0 TMOBEACHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C JJICKTPUYECKUM M TEIUIOBHIM OOOpPYJIOBAaHHEM B
JIOMAIITHUX YCIIOBHUSIX;



c(hOpMHPOBAHHOCTh HaBbIKa pedJeKkcud, MPU3HAHWE CBOETO TMpaBa Ha
OIMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eI0BeKa,;

e 6)mpyooeozo eocnumanus:

aKTUBHOE yYacTHE B pPCIICHWHM IPaKTHUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeILHON OpraHU3alliu, TOpoja, Kpas) TEXHOJOTHYECKOH U COIMaIbHOM
HaIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHIM;

WHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOodeCcCrid, CBI3aHHBIX ¢ (HU3UKOI;

e 7)IK0102UYECKO20 60CRUMAHUA:

OpUEHTAIlMs Ha NPUMEHEHHE (U3NUYECKUX 3HAHWHU JUIsS peIIeHus 3ajad B
0o0JlacTH  OKpYXKalolIel Cpelbl, IUIAHUPOBAHUS IIOCTYIKOB M OILCHKH UX
BO3MOKHBIX MOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CpeJibl;

OCO3HaHUE TJI00ALHOTO XapaKTepa 3KOJIOTHYECKHX MpoOJieM U MyTed HuX
pellIeHus;

e 8)adanmayuu K UBMEHANOWUMCA YCI0BUAM COUUANBHOU U RPUPOOHOU
cpeowl:

MOTPEOHOCTh BO B3aMMOJCUCTBUU TPHU BBHIMIOJTHEHUU WCCIEIOBAaHUN U
MPOEKTOB (PU3NUECKOIN HANTPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHUX;

MOBBIIICHUE YPOBHS CBOEM KOMIIETEHTHOCTH 4€pe3 IPaKTHUYECKYIO
JIEeSITEIbHOCTD;

NOTPEOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUM, YMEHHU (OpMyIupoBaTh
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSX;

OCO3HaHUE JASHUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIICTEHTHOCTEH B 00JIacTH
busuKy;

IJJAaHUPOBAHUE CBOETO PA3BUTHS B TPHOOPETCHHHM HOBBIX (DU3NUYSCKHUX
3HAHUI;

CTpEMJICHUE aHAJIU3UPOBATh U BBISIBISTH B3AUMOCBS3HU MPUPOJIbI, OOIIIECTBA U
PKOHOMHKH, B TOM YHUCJIE C UCIIOJIH30BaHUEM (DM3NUSCKUX 3HAHUIA;,

OLICHKA CBOMX [JEWCTBUM C YYETOM BIMSHUA HA OKPYXAIOIIYIO Cpeny,
BO3MOKHBIX TJI00QIBHBIX TTOCICACTBHUH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHUS MHporpamMMmbl MO (U3MKE HA YPOBHE OCHOBHOIO
oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANIPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIONTUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC IeHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHBIC  Y4eOHBIC  JICWCTBHS,  PETYJISTHBHbBIC
YHHUBEpCaJIbHbIC YUeOHBIC JICHCTBUSL.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUSA
Bba3oBble JJornueckue a1eiicTBUA:



BBISIBJISITh M XapaKTEpU30BaTh  CYIIECTBEHHbIE MPU3HAKH OOBEKTOB
(siBIeHUI), KIaccu(UIMPOBATD UX;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHUSI B pacCMaTPUBAEMBIX (akTax,
JTAHHBIX U HAOJIOACHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

BBISIBIISAITb TMPUYUHHO-CIICJICTBEHHBIE CBA3U IMPU HW3YYEHUU (DU3NYECKUX
SBJICHMA M IIPOLIECCOB, JENaTh BBIBOJbI C HCIIOJIb30BAHUEM JENYKTUBHBIX WU
UHAYKTUBHBIX  YMO3AaKJIIOYEHWUW, BBIJBUTATh THUIOTE3Bl O  B3aWMOCBS3SIX
(bU3MYEeCKUX BEJIUYUH;

CaMOCTOATENLHO BBIOMpATh CHOCOO pelieHus yueOHo (u3nyeckod 3amadu
(cpaBHEHUE HECKOJBKHMX BApUAHTOB PEILEHUs, BHIOOp HanboJiee MOAXOMASILErO C
Y4ETOM CaMOCTOSITENIBHO BBIICJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTelbcKme 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUM HHCTPYMEHT MMO3HAHNUS;

IIPOBOJUTE MO CaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOXKHBIN
(bU3UYECKUIl IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEOBAHUE (PU3UUECKOTO SIBICHUS;

OLICHMBATh Ha IPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMALUIO, TOJYYECHHYIO
B XO/JI€ UCCJIEOBAHMS I HKCIIEPUMEHTA;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
IPOBEAEHHOIO HAOJIOIEHUS, OIIbITA, UCCIIEIOBAHMS,

IIPOTHO3UPOBATh BO3MOXHOE JAJIbHEWIEe pPa3BUTHE (PU3HMUECKUX MPOLECCOB,
a TaKKe BBIJBUTATh MPEIINONIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBUAX U
KOHTEKCTaXx.

Pabora c nundopmanueii:

OPUMEHATh PA3JUYHbIE METOJbl, HMHCTPYMEHTbI W 3alpOoChl MpPHU MOHUCKE U
oTOOpe MH(POPMALIUU WU AAHHBIX C YYETOM MPEASIOKEHHON yueOHOH (hr3MUecKoit
3a/1aui;

aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBATh W HHTEPIPETHPOBATH HHPOPMAIUIO
pPa3TUYHBIX BUIOB M (POPM MIPEICTABIICHNUS,

OLICHMBATh HAIEKHOCTh HMHMOpPMALMU MO KPUTEPHUSIM, MPEIIOKEHHBIM
yuuTesneM Uik chOpMyITHUPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  HIPEACTABICHUS
uHGOpMaAllMM W WJUIIOCTPUPOBATh peEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH,
JuarpaMMamu, MHOU Tpadukoi 1 nX KOMOMHAITUSIMU.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:

B Xo/A€ OOCYXIeHHs ydeOHOro Marepuasna, pe3yJbTaToB Ja0OpaTOPHBIX
paboT W MPOEKTOB 3a/JaBaThb BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl U
BBICKa3blBaTh WJEW, HALEJICHHbIE Ha pEUIeHWe 3afadyd M MOAJep)KaHHe
OJ1arokenaTeabHOCTH OOIIECHNUS;



COTIOCTABIISATh CBOU CYXKIICHUSI C CYXACHUSIMU JAPYTHX YYACTHHUKOB JHAIIOTA,
OoOHapYyKHUBaTh Pa3JIMINE U CXOJCTBO MO3UITHIA;

BBIPQKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

MyOJIMYHO TPEJCTABIATh PE3YJIbTaThl BBIOJIHEHHOTO (DU3WYECKOTO OIbITa
(3KCIIepuMeHTa, UCCIIeI0BaHus, IIPOCKTA);

MOHMUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI IPU PEIICHUU KOHKPETHON (PU3NYIECKOM MPOOIEMBI;

MIPUHUMATH 1€ COBMECTHOM ACATEIbHOCTH, OPTaHU30BhIBAThH JACHCTBHS 110
e€ JOCTHXKEHHUIO: pacIpefeisaTh Ppoiau, OOCYXKIaTh MPOLECChl M PE3YIbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;

BEITIOJIHATh CBOIO YacTh pPadOTHI, MOCTHTas KadueCTBEHHOT'O pPe3ysbTara IIo
CBOEMY HAINPaBJICHUIO W KOOPAWHUPYS CBOW JEHCTBHSI C JIPYTUMHU YJICHAMHU
KOMAaH/IbI;

OIICHUBATh KAaue€CTBO CBOEr0 BKJIaJla B OOIMMA MPOIYKT IO KPUTEPHSIM,
CaMOCTOSATEIEHO C(OPMYITHPOBAHHBIM yUYaCTHUKAMH B3aHMOICHCTBHSI.

PeryisiTuBHBIe YHHBepCcaJbHbIe y4eOHble JAeiicTBUS
Camoopranusamnus:

BBISIBJIATH IPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CUTYyalUsX, TPEOYIOUX s
perieHus pU3NYECKUX 3HAHUM;

OPUEHTHPOBAThCSI B Pa3IMUHBIX  MOAXOJAX  MPUHATUS  peIlleHui
(MHIUBUYaJIbHOE, IPUHATHE PELIECHUS B TPYIIE, IPUHATUE PELICHUHN rPpyIIoi);

CaMOCTOSITEJIbHO COCTAaBJISATh AJITOPUTM pEIICHUs (PU3NYECKON 3aJauu WId
IJIaH HCCIENOBaHUS C Y4YETOM HMEIOIIHUXCA PECYpCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeijiaraéMble BAPUAHTHI pELICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyalluu U IIpeajiaraTh mjiaH €€ u3BMEeHEeHUS;

OOBSACHATh  MPUYMHBI  JOCTHXKEHUS  (HEIOCTM)KEHHS])  pe3ysbTaToB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OITIBITY;

BHOCHUTbH KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS
(GU3MYECKOTO HCCIEeIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB,
W3MEHUBIINXCS CUTYallui, YCTAHOBIIEHHBIX OIIMOOK, BOBHUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIeJIU U YCIOBUSM.

CTaBUTH ce€0s1 HA MECTO JPYroro yejoBeKa B XOJ€ CIopa WIH JUCKYCCHM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JPYTOro.

npu3HaBaTh CBOE MPABO HA OLIMOKY MPH PEIIeHUU (PU3NYECKUX 3a]ad WM B
YTBEPKACHUSIX HA HAYYHBIE TEMBI U TaKOE K€ IIPaBo JPYroro.

INPEAMETHBIE PE3YJIBTATBI



K koHIly 00y4ueHus ¢ 7 Kaacce IpeIMETHBIE pE3YyJIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BATh MOHATHUS: (PU3NYECKHE U XMMHUUYECKHUE SIBIICHUS, HAOJIOICHNUE,
OKCMEPUMEHT, MOJeNb, THUNOTe3a, CAUHUIBI (U3HMUECKUX BEIUYHMH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUA BellecTBa (TBEPAOE, KUAKOE, ra3000pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYyIOWIAsi cuj, aeopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTbH, COOOIIAIOIINUECS COCY/IbI;

YBEPEHHO pa3nuyaTh sBICHUS (Iuddy3usi, TEMIOBOE JBH)XCHUE YaCTHIL
BEILECTBA, PAaBHOMEPHOE JBWKEHUE, HEPAaBHOMEPHOE JBWXXEHHUE, WHEPIUS,
B3aUMOJICUCTBUE TEJ, PABHOBECUE TBEPABIX TEJI C 3AKPEIUIEHHON OCBIO BpalCHUS,
nepenayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Tra3amH, aTMoc(epHoe
JABJICHUE; TIaBAaHUE TEJI, IPEBPAIICHUS MEXAHUYECKOW SHEPTUU) MO OMUCAHUIO MX
XapaKTEpPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOMIMX JaHHOE
(bu3HYECKOe SIBJICHHUE;

pacro3HaBaTh  NPOSIBICHHE  M3YYCHHBIX  (U3MYECKUX  SBJICHUH B
OKpYyXaroieM Mupe (B TOM uucie (Pu3ndecKkue SBJICHUS B MPUPOJIE: MPUMEPHI
JBUKEHHS C PA3JIMYHBIMUA CKOPOCTSIMH B KMBOM M HEXHBOU MPUPOJIE, NECHCTBUE
CWJI TSKECTU, TPEHMSI, YIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSHUE aTMOC(HEPHOro
JIABJICHUSI Ha >KMBOW OpraHW3M, IUIaBaHHWE PbIO, pblYard B TeJie YeJIOBEKa), MpHU
ATOM TIEPEBOJUTH MPAKTUUECKYIO 3aJady B y4eOHYIO, BBIICISTH CYIIECTBCHHBIC
cBOICTBa (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

ONMKCHIBATh HM3YyUYEHHBIE CBOMCTBA TeJl M (PU3UUECKUE SIBICHUS, UCIOJIb3YS
¢usznueckue BenuuHMHBI (Macca, O00OBEM, IUJIOTHOCTh BEIIECTBA, BpPEMs, IIyTh,
CpemHsisi CKOpOCTb, CUJia YHPYrOCTH, CWJIa TSDKECTH, BEC Tela, CUJla TPEHUs,
JaBleHUuE TBEPAOTO Teia, JABJICHUE CTOJI0A KUIKOCTH, BBITAJKHUBAIONIAS CHUIIA,
MexaHuveckas paboTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbI, KO3(PQPUIHUEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETUYECKAasi M NOTEHLUAJIbHAS SHEPTHS] ), IPU
ONMKMCAHUM MPABUIIBHO TPAKTOBATh (PU3NYECKUN CMBICH HCHOJIb3YEMbIX BEJIUYUH,
uX OOO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIMYUH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIHMYHUHY C IPYTUMU BETUYMHAMH, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKTEepU30BaTh CBOMCTBAa Tell, (U3UYECKUE SBJICHUS M MPOIECCHI,
UCIIOJB3Yys MpaBuja CI0XKEHUs Cuil (BAOJb OJHOUM mpsiMoi), 3akoH ['yka, 3akoH
[Tackayig, 3akoH ApxuMmena, MPAaBUIO paBHOBECHs pblyara (0y0Ka), «30J0TO€
NPaBUJIO» MEXAaHUKH, 3aKOH COXPAHEHUS MEXAHMYECKOW JHEPruu, IMpU 3TOM
JIlaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCBHIBATh €r0 MAaTeMaTHYeCKOe
BBIPAKEHUE;



CTPOUTH MPOCThIE (PU3MUECKHE MOJENN PEANbHBIX OOBEKTOB, MPOLIECCOB U
SBJICHUM, BBIJACNATh NPU STOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, IBJICHUM, MPUMEHITh GUNUECKUE MOJIETH ATl O0BICHEHUS
(bu3MYeCcKuX MPOIECCOB U PEIICHUS YUYEeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SBJICHMUSI, MPOIIECChl U CBOMCTBA TEJ, B TOM YHUCIIE B
KOHTEKCTE€ CHUTYyallMil MPaKkTUKO-OPHUEHTHPOBAHHOIO XapakTepa, W pelaTh
KauyeCTBEHHBIC 3a/ladyd, B TOM 4HCIE TpeOyIOMIMe YHUCICHHOTO OIECHUBAHUS
XapaKTEPHbIX 3HAYECHUN (PU3NYECKUX BEIMYUH, IPU ITOM BBIOMpAThH aJE€KBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUUMHHO-CJIEICTBEHHBIE CBS3U U BHICTPAUBATh
JIOTUYECKYIO ILENOYKY pACCYXKACHUM C ONOpOM Ha HW3Y4YEHHbIE CBOMCTBa
(dbu3nYecKuX SIBJICHUMN, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIH;

pemath pacy€THble 3a1auyu (B 2—3 AEHCTBHS) MO M3ydyaeMbIM TeMaM Kypca
¢u3uky, BeIOMpas afleKBaTHYIO (PU3NUECKYIO MOJIEb, C UCIIOJIb30BAHUEM 3aKOHOB
U (HopMyJl, CBA3BIBAOIINX (PU3NYECKUE BEIMUYUHBI, 3alIUCHIBATh KPATKOE YCIOBUE
U Pa3BEPHYTOE pELICHUE 3aJaud, BBIABIATH HEAOCTAIOMIME WJIH H30BITOYHBIE
JaHHble, OOOCHOBBIBaTh BBIOOp METOJA pEUIeHUs 3aJaud, HCIOJIb30BaATh
CIPABOYHBIE JAHHBIE, TPOBOJUTh MAaTEMAaTUYECKHE MPEeOOpa3OBaHUS U PACUETHI,
OLIEHUBATh PEAJMCTUYHOCTh MOJYYEHHOTO 3HAuY€HUs (PU3MUECKOM BETUYMHBI U
OTpPENENATh Pa3MEPHOCTh (PU3UUECKON BEIUYUHBI, TOITYYEHHON IpHU PEIIECHUU
3a/1aui;

pacno3HaBaTb MIpPOOJEMBbI, KOTOPHIE MOXHO pEUIMTh MpU  [OMOIIU
¢u3nyecKux METOAOB, W NpeljaraTb OPUEHTHPOBOYHBIA CIOCOO pelIeHHs, B
ONMCAHWM  MCCJENOBAHMS  PACIO3HABaTh  MPOBEPSEMOE  IPEAIOJI0KECHHE
(runotesy), MHTEPIPETUPOBATH MOJYUYEHHBIN PE3yIbTaT;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3UUECKUX SIBICHUN WM (PU3MUYECKUX
cBoMcTB Ten (nuddysus, TEIIOBOE pPACIIMPEHUE Ta30B, SBJICHUE HHEPIIUH,
WU3MEHEHUE CKOPOCTU IMPH B3aMMOJEHCTBHUU TEJ, NIEpeiada JABJICHHS KHIKOCTHIO
U Ta3oM, NpOsIBICHUE NEHCTBUS aTMOC(HEPHOrO MaBJCHMS, NEUCTBUE IMPOCTHIX
MEXaHU3MOB): (HOPMYJIMPOBATh MPEANOJI0XKEHUE (THUIOTE3y) O BO3MOXKHBIX
pe3ynbTaTax HaOJII0JEHUH, CAMOCTOSATEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U (OPMYITUPOBATH BHIBOIbI;

OPOBOAUTH TpPSIMbIE M KOCBEHHBbIE H3MEpEHUs (PU3NUECKUX BETUYHMH
(paccTosiHUE, TIPOMEXYTOK BpEMEHH, Macca Tesa, 00bEM Tela, Chila, TeMIeparypa,
IJIOTHOCTh JKUJKOCTH M TBEPAOrO Tella, CUJIAa TPEHHUS CKOJIbKEHHS, HaBJICHHUE
BO3/lyXa, BBITAJKUBAIOLIAsl CHJIA, NEUCTBYIOIIAs Ha MOTPYKEHHOE B KUIAKOCTh
TENO, KO3(PPUIMEHT TOJNE3HOTO JAEWCTBUA  MPOCTHIX  MEXaHU3MOB) C
UCIIOJIb30BAaHUEM AaHAJIOTOBBIX M IH(PPOBBIX MPUOOPOB, OOOCHOBBIBATH BBHIOOP
METOJla M3MEpeHUs, (PUKCUPOBATHh IMOKa3aHHUs MNPUOOPOB, HAXOAUTH 3HAUCHUE



U3MEPSEMO BETUUYHUHBI C TIOMOIIBIO YCPEAHEHUS PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUN;

IPOBOJUTH HECIIOKHBIE IKCIIEPUMEHTAIbHBIE UCCIIEIOBAHUS 3aBUCUMOCTEU
(¢u3nyeCKUX BEIWYMH (3aBUCHMOCTH IIyTH PaBHOMEPHO IBMXKYIIETOCS Tejla OT
BPEMEHM [JBUKEHHS Teja, CUJIbl TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAaJIbHOTO
JIaBJICHUS, KauecTBa OOpaOOTKH TOBEPXHOCTEH TEl U HE3aBUCHUMOCTH CHJIBI
TPeHHUsI OT IUIOMIAJM COMNPHUKOCHOBEHHUS TeJ, CHUJIbl YNPYTrOCTU OT YJUIMHEHUS
IPYXUHBI, BBITAJKUBAIOLIEH CHIIBI OT 00BbEMa MOrpYyKEHHON 4YacTU Tejla U OT
IUIOTHOCTU HUJKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH TeJja, OT IIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJ0, YCIOBHM IIaBaHUS TeJl, YCIOBUN paBHOBECHUsS pblyara
u OJOKOB): COBMECTHO C yuddTeleM (OpMYIUpOBaTh 3ajJadyy M THUIIOTE3Y
UCCJIEIOBAHUS, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIEIOBAHUE, CAMOCTOSITEIBHO
coOUpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HHCTPYKLUH,
IPEJCTaBIISTh MMOTYYEHHbIE 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUJAE TAOJIULl U
rpaukoB, OILIEHWBATh MOTPEIIHOCTH, JeJaTh BBIBOJBI IO pe3yibTaTaM
UCCJIEI0BAHNUS;

coON0aTh IMpaBWia TEXHUKM O€30MacHoro Tpyna Impu paboTe cC
71a060paTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh MPUHILIMIIBI AEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPONCTB: BECHI,
TEPMOMETp, JIMHAMOMETpP, COOOMIAIOUIMECs  COCYyIbl, OapoMeTrp, pblyar,
TIOJIBWKHBINA 1 HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTB;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX MPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOLECCOB C OMOPOM Ha WX OmucaHus (B TOM
quclie: TOJUIMITHUKH, YCTPOHUCTBO BOJONPOBOJA, THAPABINYECKHM mpecc, cudoH,
MaHOMETp, BBICOTOMEpP, MOPIIHEBOM HACOC, apeoMETp), HUCHOJIb3ys 3HAHHS O
CBOMCTBaxX (PU3MYECKUX SBJICHUA M HEOOXOAMMBbIE (PU3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMaTUYHbIE PUCYHKH H3YYEHHBIX TEXHHUYECKHX
YCTPOMCTB, HM3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJIOTUYECKUX TPOIECCOB TIpHU
pelIeHny yueOHO-TIPaKTHUECKHUX 3a7ad;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCIIOJb30BaHusl (PU3MUECKUX 3HAHWU B TOBCEIHEBHOW JKMU3HM ISl OOECHedeHHUs
0e30macHOCTH TIPU OOpaIlleHWH C MPUOOpaMH W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS U COOJNIOACHUS HOPM SKOJOTUYECKOrOo TOBEACHHUS B
OKPYKAIOIIEH CPELE;

OCYILECTBISATH OTOOpP UCTOUYHUKOB MH(OpMALINU (PUIUIECKOTO COACPKAHUS B
HNuTepHere, caMOCTOSTENBHO (HOPMYIHpYsT TOMCKOBBIM 3ampoc, Ha OCHOBE
UMEIOUINXCA 3HAHUM M TMYyTEM CpPAaBHEHHUS pPAa3jIMYHBIX HCTOYHUKOB BBLICIATH



uHOpMAIMIO, KOTOpasi SIBISETCS MPOTUBOPEYMBON WM  MOXKET  OBITh
HEJIOCTOBEPHOM;

WCITOJI30BaTh TP BBIMIOJTHEHUM YYEOHBIX 33JaHUi HAyYHO-TIOMYJISIPHYIO
JUTEPATypy (PU3NYECKOro coaeprKaHus, CIPaBOUYHbIE MaTepHalIbl, PECYpPChl CETU
WUuTepHeT, BianeTh nNpuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIC KpAaTKHE MUCHMCHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(MOpMAIUU (HU3HUUECKOTO COJEpKaHMs, B TOM YHUCIE
nyOJUYHO JieNiaTh KpaTKHUe COOOIIEHMSI O Pe3yJibTaTax MPOEKTOB WM YUYEOHBIX
WCCIIEIOBAHUM, NPU OTOM TIPaMOTHO MCIIOJIB30BaTh W3YUYCHHBIN IOHITUHHBINA
anmnapar Kypca (pU3MKHu, COMPOBOXKIATh BHICTYILJICHUE NMPE3EHTALIUEH;

IPU  BBINOJHEHUM YYEOHBIX TIPOCKTOB M MCCJIEAOBAHUU pacHpeesiiaTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUM C MOCTABJICHHBIMU 3aJladyaMu, CJICIUThH 3a
BBITIOJIHEHUEM IUTaHA JCHCTBUM, aJeKBaTHO OILICHMBATh COOCTBEHHBIM BKJIAJ B
JNESATENbHOCTh TPYNIBI, BBICTPANMBAaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHUE,
YUYUTBIBAst MHEHUE OKPYKAIOIINX.

K koHiy oOyueHuss ¢ 8 knacce mpenMeTHbIE pe3yldbTaThl Ha YriayOJIeHHOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

UCIIOJIB30BaTh MOHATHSA (Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE IBUKECHHE
aTOMOB M MOJIEKYJI, arperatHbleé COCTOSIHUSI BEIIECTBA, KPUCTAILIMYECKUE U
amop(HBIC Tena, HACBIIMIEHHBI W HEHACBHIINICHHBIA Map, CHOCOObI M3MEHEHUS
BHYTPEHHEW DJHEPIrUM, OJJEMEHTAPHBIA JJIIEKTPUYECKUN 3apsl, IPOBOJHUKH,
MOJTYNPOBOHUKH, TUAIEKTPUKHU, UCTOYHUKH MTOCTOSTHHOTO TOKA, AJIEKTPUUECKOE U
MarHuTHOE TOJI, ONTHYECKas CHUCTeMa) M CHUMBOJIMYECKUM S3bIK (DU3UKU TpHU
pEIIeHNH YYEOHBIX U MPAKTUUYECKUX 3a/1a4;

YBEPEHHO pa3jiNyaTh SIBJICHUS (TEIJIOBOE PACIIMPEHHE (CoKATHE), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSIKEHUE, CMAyMBaHHUE, KAMWUISIPHBIC SBJICHMUSI,
WCIIApEHUE, KOHJEHCAIMs, IUIABJICHUE, KPUCTAIIM3AIUs, KHUIICHHE, CIOCOObI
Teronepeaadyu (TErIonpOBOIHOCTb, KOHBEKIIUS, U3yUYCHHE), TEIUIOBBIE TTOTEPH,
ANIEKTpU3alUs TeJl, B3aUMOJICUCTBUE 3apsioB, ACHCTBUS AJIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBUE MAarHUTOB, AEHCTBHE MAarHUTHOIO TOJISI Ha
MPOBOJAHUK C TOKOM) [0 ONMHCAHUIO WX XapaKTEPHBIX CBOMCTB W Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacmo3HaBaTh  MPOSIBIICHWE  WM3YYEHHBIX  (PU3WYECKHX  SBJICHHA B
OKpyXaromeM wmupe (B TOM 4uncie (U3NYECKUE SBJICHHUS B TPHUPOJE:
MOBEPXHOCTHBIE W KANMWUISIPHBIE SIBJICHUS B MPUPOJIC, KPUCTAIBI B MPUPOJIE,
uznydyenue CoJlHIIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bl, 0Opa30BaHUE POCHI,
TyMmMaHa, WHEs, CHEera, JJICKTPUYECKHE SBJIEHUS B arMmocdepe, 3IEKTPUYECTBO
JKUBBIX OPTaHW3MOB, MarHUTHOE TOJIe 3eMJIH, Apeid MOTIOCOB, POIh MATHUTHOTO



noJis JUisl KU3HM Ha 3emMje, MOJSIPHOE CHSHHUE), IpPU 3TOM IEPEBOAMTH
INPAaKTHUECKYI0 3aJadyy B y4eOHYI0, BBIACNATh CYIICCTBEHHBIE CBOWCTBA
(mpu3Haky) HGU3HMUECKUX SBICHMUIA;

OMKCHIBATh HU3YUYEHHBIE CBOMCTBA Tel W (DPU3UYECKUE SIBICHUS, UCIOJIb3YS
dbu3nueckue BEIUYMHBI (TEeMIlepaTypa, BHYTPEHHSA DJHEPrus, KOJIUYECTBO
TEIUIOThI, paboTa Tras3a, yJellbHas TEIJIOEMKOCTh BEIECTBA, YJENIbHAas TEIIOoTa
IUIaBJICHUS, YAENbHas TEIUIoTa NapooOpa3oBaHMs, YJElbHas TEIUIOTAa CrOpaHUs
TOTUIMBA, KOADPUIIMEHT MOJE3HOTO ICUCTBUS TEIJIOBOM MaIllMHBI, OTHOCUTEIbHAS
BJI&KHOCTh BO31yXa, OJEKTPUYECKHN 3apsll, CHUJla TOKa, DIIEKTPUUYECKOE
HaIIpSDKEHUE, COINPOTHBIIEHUE NpoBOAHMKA, DJ[C B LenM NOCTOSHHOIO TOKA,
AIEKTPUUECKOE VYAEJIBbHOE COMPOTUBJICHUE BEIIECTBA, padOTa W MOIIHOCTh
AIEKTPUYECKOTO TOKA), MPU OMUCAHUU PABUIIBHO TPAKTOBATH (PU3NYECKHUI CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS M EIUHUIBI (DU3NYECKUX BEJIUYHH,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU, CTPOUTH Ipa)Ku U3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMYNH;

XapaKTEepU30BaTh CBOMCTBAa Tell, (U3HUECKUE SIBJICHUS M IPOIECCHI,
UCIIOJIb3YsI OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEIIECTBAa, YpaBHEHHE TEIUIOBOro OajlaHca, 3aKOH COXPAHEHUs 3JIEKTPHUUECKOIo
3apsna, 3akoH KysnoHa, NpUHUMI CYNEpIIO3ULIHUH 3JIEKTPUYECKUX I10JE€H, 3aKOH
OmMa a1 yuyacTtka uenu, npaBuia Kupxroda, 3akon OMa Jy1sl OJHOM 1eTH, 3aKOH
Jlxoyns-JIeHna, 3aKOH COXpPaHEHHsI SHEPIHH, MPU 3TOM Pa3indyaTh CIOBECHYIO
(GOopMyIIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

CTPOUTH MPOCTbIE (PU3MUECKUE MOJENIU PEalbHbIX OOBEKTOB, MPOLIECCOB U
SBJICHUM, BBIJEJATh IPU 3TOM CYLIECTBEHHBIE M BTOPOCTEIEHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, ABICHUHN, MPUMEHATH (PU3NUECKHE MOJICTU JIJIs1 OOBSICHEHUS
(buU3MYECKUX MPOILIECCOB U PEIICHUsS YUEeOHBIX 3a/1aY;

OOBACHATH (PU3NUYECKHUE SIBJICHUS, TPOLIECCHI U CBOMCTBA TEJI, B TOM YHCJIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTh
KAueCTBEHHbIE 337aud, B TOM YHCIE TPEOYIOIIUE YKMCICHHOTO OLIEHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3NYECKHX BEJMYHUH, [P 3TOM BBIOMpATH aJIEKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUUMHHO-CIEICTBEHHBIE CBA3M U BBICTPAUBATh
JOTMYECKYK0 LEMOYKY pAaCCyXICHHM C OINOpOM Ha H3YUYEHHBIE CBOMCTBA
busznyecKux sBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIH;

YBEPEHHO pelaTh pacy€THble 3afaud (¢ onmopod Ha 2—3 ypaBHEHHs) IO
U3y4aeMbIM TeMaM Kypca (PU3uKH, BHIOMpas aJieKBaTHYIO (U3NYECKYI0 MOJEIb, C
UCIIOJIb30BaHUEM 3aKOHOB M (POpPMYJ, CBS3BIBAIOIIUX (PU3UUECKHE BEIUYUHBI,
3aMKMCBIBATh KPATKOE YCJIOBUE M Pa3BEPHYTOE pEIICHUWE 3a/1ayd, BBISBIATH
HEJOCTAIONINE WIN U30BITOUHbIE JaHHbIE, 00OCHOBBIBATH BHIOOP METO/AA PELICHUS
3a/1a4d, HCMOJb30BaTh CIPABOYHBIE JAHHBIE, NPUMEHATb METOAbl aHAJIN3a



pa3MepHOCTEH, UCTIONIB30BaTh rpapUuecKkrue METOJbl PELICHHs 3a/1ay, TPOBOAUTH
MaTeMaTHYeCKUe TMpeoOpa3oBaHus U Pacu€Thl, OICHUBATh PEATUCTUYHOCTH
MOJyYEHHOTO 3HAYeHUs (U3MUECKON BEIMYMHBI U OMPEICNATh Pa3MEPHOCTh
(bu3MYeCcKON BEJIMUMHBI, TOTYYEHHOHN MPU PEIICHUH 3aa4H;

pacro3HaBaThb MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
buznyecKux METOAOB, W TpeajaraTh OPUECHTHPOBOYHBIA CIOCOO pelIeHHs, B
ONMCAHWM  WCCJENOBAHMS  PAClO3HaBaTh  MPOBEPSEMOE  IMPEINOJ0KECHHE
(TUnoTe3y), UHTEPIPETUPOBATD MOTYUCHHBIN PE3yNbTaT;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBJICHUN WM (PU3NYECKUX
CBOMCTB Ten (KamWUISPHBIC SIBJICHMS, 3aBUCUMOCTb JaBJICHUS BO3/yXa OT €ro
o0BéMa W TemmepaTyphl, CKOPOCTH IIpollecca OCThIBaHMSA (HArpeBaHUs) MpH
U3Jy4eHUH OT LBETa H3JIydarouledl (MOrJIOMmaronieil) MOBEPXHOCTH, CKOPOCTh
UCHApEHUsi BOJbl OT TEMIIEPaTyphbl >KUIKOCTH M IUIOWAAU €€ IMOBEPXHOCTH,
AIIEKTpU3aLUs TNl U B3aUMOJCHCTBHE AJIEKTPUUYECKUX 3apsi/ioB, B3aUMOJIECHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YyaJIH3aIlisl MAarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB,
JICHCTBUSI MarHUTHOTO TIOJII Ha TMPOBOJHUK C TOKOM, CBOMCTBA DJIEKTPOMArHuTa,
CBOMCTBa 3JIEKTPOJIBUraTesl MOCTOSHHOIO TOKA): (POPMYIHPOBATH MPOBEPSIEMOE
npeanoyiokeHue  (TUIoTe3y) O  BO3MOXKHBIX — pe3yjbTaTax  HaOJIOJIEHUH,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 00OpyHOBaHWS,
OTKCHIBATh XOJI OTBITa U (DOPMYITHPOBATH BHIBOJIBL;

IPOBOAUTH TpPsSMble M KOCBEHHBIE W3MEpEHUs (PU3MYECKUX BEITUYHH
(TemmepaTypa, OTHOCHUTENbHAsl BJIAXKHOCTb BO3/yXa, CWJa TOKAa, HaIpsDKEHUE,
ylenabHas TeIUIOEMKOCTh BEIECTBA, CONPOTHBIICHWE IPOBOJHUKA, paboTa Hu
MOIIHOCTh 3JIEKTPUYECKOTO TOKA) C MCMOJIb30BAaHUEM AHAJIOTOBBIX U IU(PPOBBIX
npuOOpPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpEeHUs, (PUKCHUPOBATH IMOKa3aHUS
npuOOpOB, HAXOAUTH 3HAUYCHUE U3MEPSEMON BEIMYUHBI C MOMOIIBI0 YCPETHEHUS
pe3yIbTaTOB CEPUN U3MEPEHUN U OLIEHUBAThH MOTPELTHOCTh U3MEPEHHUIA;

IPOBOANUTH HKCIEPUMEHTAJIbHbIE MCCIIECIOBAHUS 3aBUCUMOCTEH (PU3NYECKUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0bEMa W HarpeBaHWs WU
OXJTKICHHMSI, UCCIICIOBAHUE SIBJICHUS TEIUI000MEeHa TP CMEITMBAaHUH XOJIOJIHOMN U
ropsueld BOABI, 3aBUCUMOCTH COIMPOTUBJICHHS TPOBOJHWUKA OT €ro JJIUHBI,
IUIONIAIA  TONEPEYHOTO0 CEYEHUsSI U YACIbHOTO COMNPOTHBICHUS BEIIECTBA
IPOBOJHMKA, CUJIBI TOKA, MPOTEKAIOIIETO0 Yepe3 MPOBOJHUK, OT HAIpPSDKEHHS Ha
MIPOBOJIHUKE, MCCIEIOBAHUE TOCIEIOBATEIIBHOIO U MapaIeTbHOTO COEAUHEHUN
MIPOBOJTHUKOB): COBMECTHO C Yy4yuTeJIeM (POPMYJIHMpPOBATh 3aJady U THUIIOTE3Y
UCCIIEIOBaHMSI, CaMOCTOSTENIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSATEIHHO
coOUpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKIHH,
IPECTaBISTh MMOJTYYSHHbIE 3aBUCUMOCTU (DPU3HUECKUX BEJIUYUH B BUJAE TAOJIHUIl U



rpaukoB, OLEHUBATh MOTPEIIHOCTH, JeJaTh BBIBOJBI 10 pe3yjibTaTaM
UCCJIEI0BAHNUS;

cobmogaTh MpaBuwiia O€30MacHOro Tpyna Ipu padboTe ¢ J1abopaTOPHBIM
000py10BaHUEM;

XapaKTepU30BaTh NPUHIUIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKHUX MPOLECCOB C OMOPOM Ha MX OMHCaHUs (B TOM
YHUCJe: CHUCTEMa OTOIUIEHUS IOMOB, TMTPOMETp, MapoBas TypOHWHA, aMIIepMETp,
BOJIBTMETP, CUETUYMK AIEKTPUUECKON SHEPIHH, dJIEKTPOOCBETUTEIbHBIE PUOOPHI,
HarpeBaTeNbHbIE  AJIEKTPONPUOOPHl  (IIPUMEPBI), MPEAOXPAHUTEIM U HX
OpUMEHEHHE B OBITY W TEXHHUKE, IPUMEHEHHE IOCTOSHHBIX MAarHMuTOB,
AJIIEKTPOMArHUTOB, AJEKTPOJIBUTaTEIb MOCTOSIHHOTO TOKA), MCIOJIb3ys 3HAHUS O
CBOMCTBax (PHU3MYECKUX SABJICHHM, HEOOXOAUMbIE (PU3UYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

pacro3HaBaThb HPOCTbIE TEXHUUYECKHE YCTPONCTBA U H3MEPUTEIIbHBIE
npuOOpbl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KHUIKOCTHBIM TEPMOMETP,
TEPMOC, TICUXPOMETP, THUTPOMETp, JBUTATeb  BHYTPEHHEr0  CTOpaHuf,
ANEKTPOCKOI, pPEOCTaT), COCTABIATh CXEMbl DJJIEKTPUYECKHX Lener ¢
NOCJIEOBATEIbHBIM W NApaUIeIbHBIM COEJUHEHHEM JJIEMEHTOB, pa3jinyas
YCIIOBHBIE 00O3HAUEHUS JIEMEHTOB AJIEKTPUUYECKUX IIETIEeH, UCIOJIb30BATh CXEMBI
U CXEMaTUYHbIE PUCYHKH W3YYCHHBIX TEXHMUYECKUX YCTPOWCTB, M3MEPHUTEIHHBIX
IpUOOPOB M TEXHOJIOTMYECKUX MPOLECCOB MPHU PEIICHUH YYEOHO-IPAKTHUYECKHUX
3ajady;

OPUBOJUTH MPUMEPHI (HAXOAUTHh MH(POPMALIMIO O MPUMEPax) MPAKTUUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B TOBCEIHEBHOM JKM3HM ISl OOecredeHus
0e30MacHOCTH MPHU OOpaIllEHUH C MPUOOpaMU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHUs! 370pOBbS U COOJNIOACHUS HOPM 3SKOJOTUYECKOrO TOBEACHUS B
OKpYKaroLIEN Cpeie;

OCYILECTBIAThH MOUCK UH(pOpMarmu Gpuzndeckoro conaepkanus B nTepHere,
CaMOCTOATENIBLHO (OPMYJIHPYST TOMCKOBBIM 3ampoc, HAa OCHOBE MMEIOIIMXCS
3HaHUW W CpaBHEHUS OTIOJHHUTEIBHBIX HCTOYHHMKOB BBIACIATH WHGOPMAIIHIO,
KOTOpas SIBJISIETCS] IPOTUBOPEUMBON I MOKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBHIMOJIHEHUHM YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECYpChl CETH
WuTepHeT, BianeTb nNpuéMamMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
MH(pOpPMAaIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHBIE NHUCHMEHHBIE M KpaTKWE YCTHBIE COOOILEHUS,
00001m1as nHMOPMALIKIO U3 HECKOJIBKUX UCTOYHUKOB (PU3NYECKOTO CONIEPKaHUs, B
TOM  4YHuclie MyONUYHO  MPEACTaBIATh  PE3yNbTaThl  MPOEKTHOM  Win
UCCJIEIOBATENBCKOM 1€ATEIBHOCTH, IPU 3TOM I'PAaMOTHO HUCIIOJIb30BATh N3YYEHHBIN



MOHATUUHBIA ~ ammapar  Kypca  (U3WKHA, CONPOBOXAATh  BBICTYILJICHUE
MPE3EHTALUEN;

IIPY BBITIOJTHCHUH yYYE€OHBIX MPOEKTOB U HMCCIICIOBAHUN (PU3MUECKHUX MPOIECCOB
pacnpenenarb O0OS3aHHOCTH B TpPYIIE B COOTBETCTBUU C IOCTaBJICHHBIMU
3a/la4aMu, CJIEAUTH 3a BBIIOJHEHUEM IUJIaHA JIEUCTBUU U KOPPEKTUPOBATH €rO,
aJICKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJAJ B JCATEIBHOCTH TPYIIIIHI,
BBICTPAMBATh KOMMYHUKATHUBHOE B3aUMOJACHUCTBUE, IPOSBISIL T'OTOBHOCTH
paspeniath KOH(MIUKTHI.

K xoniy oOydenusi ¢ 9 knacce mnpenMeTHbIE pe3yJbTaThl Ha YriayOJIEHHOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHATHS (CUCTEMa OTCUETA, OTHOCUTEIbHOCTh MEXaHUYECKOTO
JBUKEHUSI, HEBECOMOCTb U NEPETPY3KH, LIEHTP TSHKECTH, MEXAHUYECKUE BOJIHBI,
3BYK, WH(pPa3ByK M YIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJHBI, PEHTTC€HOBCKOE
U3Iy4YeHHE, MIKaJla JIEKTPOMArHUTHBIX BOJIH, ICTOYHUKU CBETa, OJIIM30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPHI MCITyCKaHUSI M TMOTJOomeHus, anbda-, 6eta- U ramma-
U3IyYEHUs, U30TONBI, SiAEpHAs U TEPMOsAEpHAsl YHEPreTUKa) U CUMBOJIMYECKUI
S3BIK (PU3UKHU TIPU PEIICHUU YUEOHBIX U IPAKTUYECKUX 33]1aY;

YBEPEHHO  pa3nuyaTh SBICHUS  (paBHOMEpPHOE W  HEPaBHOMEPHOE
NpSIMOJIMHEHOE  JBIDKEHHE, PaBHOYCKOPEHHOE TMPSIMOJMHEHHOE ABHXKEHUE,
cBOOO/IHOE TMaJieHUue TeJ, JBWKEHUE IO OKPYKHOCTH, B3aUMOJEHCTBUE Tell,
paBHOBECHE MaTepUalbHOM TOUKH, pPEAKTUBHOE JBH)KEHHE, HEBECOMOCTb,
Kose0aTeNIbHOE  JIBWKEHUE (FapMOHHMYECKHME, 3aTyXalolllue, BbIHYKICHHbIC
KOJIeOaHMsl), PE30HAHC, BOJIHOBOE JBW)XEHHE (PacHpOCTpaHEHUE M OTpaKeHHe
3ByKa, uHTEepdepeHuus u audpakiys BOJIH), NPIMOJUHEHMHOE pacnpoCTpaHEHUE,
OTpaXEHHWE M IMPEIOMJICHUE CBETa, IOJHOE€ BHYTPEHHEE OTpa)KEHHE CBETa,
pa3joxeHue Oeloro cBeTa B CIEKTP U CIOKEHUE CHEKTPaJbHBIX I[BETOB,
€CTECTBCHHass  PaJMOaKTUBHOCTh, BO3HMKHOBEHHE JIMHEHUYATOTO  CIEKTpa
U3Iy4YeHUs]) TI0 ONMHCAHHWIO WX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBICHHE,

pacmo3HaBaTh  MPOSIBIEHWE  M3YYEHHBIX  (PU3UYECKHX  SBJICHHM B
OKpy>KarolieM Mupe (B TOM yHcie (U3N4ecKue SBJICHHS B NMPUPOAE: NPUIUBBI U
OTJIUBBI, NBMKEeHHE TUIaHET COJIHEYHOW CHUCTEMBI, PEAKTUBHOE JIBIKECHHUE JKUBBIX
OpPTraHMW3MOB, BOCTIPUSITHE 3BYKOB JKHUBOTHBIMH, 3€MIIETPSCEHHE, CEHCMUYECKHE
BOJIHBI, I[yHaMH, 3X0, I[BE€Ta TeJl, ONTUYECKUE ABJICHUS B IPUPOJE, OMOIOrHUECKOe
NEHCTBUE BUIAMMOTO, YIbTPadUOIIETOBOTO M PEHTTEHOBCKOTO —H3IY4YCHHH,
€CTECTBEHHBII pagUOaKTUBHBIA (OH, KOCMHUYECKME JIy4YH, pPaJAHMOAKTUBHOE
U3Jy4eHHE TPUPOJHBIX MHUHEPAIOB JIEUCTBHE pPAJMOAKTUBHBIX H3JIyYEHU Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3aJayy B yueOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3MUECKUX SIBJICHMUIA;



OINKCHIBaTh HU3Y4YCHHBIC CBOMCTBA TeN W (UIUYECKUE SIBICHUS, HCIOIB3YS
¢usznyeckue BENWYMHBI (CPElHAS W MTHOBEHHass CKOPOCTh Tena IpH
HEPAaBHOMEPHOM JBIKCHHM, YCKOPEHHE, IEPEMELICHUE NPU PABHOYCKOPEHHOM
NPSMOJIMHEWHOM  JIBMDKEHUM,  YIJIOBas  CKOPOCTb, LEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIa TPEHHUS, CUJIa YIPYTOCTH, CUJIA TSHKECTU, YCKOPEHUE CBOOOIHOTO
IIaJICHUsI, BEC TENA, UEHTP TSKECTU TBEPIAOTO TEJIA, UMITYJIbC TEIA, UMITYJIbC CUIIBL,
MOMEHT CHUJIbI, MEXaHH4YecKasi paboTa U MOLTHOCTb, MOTCHIIUATIbHAS SHEPTHUs Tea,
MOAHATOTO HAJl IOBEPXHOCTHIO 3€MJIH, MOTEHIIMAIbHAS SHEPTUS CKATON MPYKUHBL,
KMHETUYECKash JHEpPrus, IOJHAs MEXaHM4YECKas DSHEpPrus, MEPHOJ U YacToTa
Kosie0aHul, MepuoJ MaTeMaTUYECKOTO U MPYKUHHOTO MasTHUKOB, JJIMHA BOJIHBI,
TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTENb IPEIOMIICHUS
cCpelbl), TpU ONUCAHWU TNPABWIBHO  TPAKTOBaTh  (U3MUECKUI  CMBICT
UCIOJIb3YEMBIX BEJIUYMH, MX OOO3HAYEHUS U €IMHULBl (U3NYECKUX BEJIUYMH,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHMHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH Ipa)Ku U3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMYNH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MUECKUE SBJICHHS U IPOLECCHI,
WCIIOJNB3Ys 3aKOH COXPaHEHHWs SHEPIUH, 3aKOH BCEMHPHOIO TATOTEHUS, HMPUHIMUII
CYNEPHO3ULIUA CHUJI, NPUHLUI OTHOCUTENbHOCTU ['amuiies, 3akoHbl HbroTOHA,
3aKOH COXPaHEHHUs UMIIYJIbCa, TEOPEMY O KMHETHYECKOM JHEpruu, 3akoH I'yka,
3aKOH bepHyiu, 3aKOHBI OTpakKeHUs W MPEJOMIICHUs CBeTa, (popMyily TOHKOMN
JIMH3BI, INIAHETAPHYIO MOJEINb aTOMa, HYKJIOHHYIO MOJIENIb aTOMHOTO SAPA, 3aKOHBI
COXpPAHEHMs 3apsA0BOIO M MAacCOBOI'0 YMCEI IPU SANEPHBIX PEAKLUAX, IIPU ITOM
pa3ianyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €r0 MATEMAaTUYECKOE BBIPAKEHUE;

CTPOUTH (PU3UYECKHE MOJEIU PEAJbHBIX OOBEKTOB, MPOLIECCOB U SIBICHUH,
BBIICNISATh TPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIEHHBIE CBOMCTBA OOBEKTOB,
MPOLIECCOB, SIBJICHWI, NTPUMEHATh (PU3UYECKHE MOJAEIU Il OOBSICHEHUs
(bu3HYECKUX MPOLIECCOB U pEIICHUs yUeOHBIX 3a1a4;

OOBSCHATH (PU3NYECKHUE SIBICHHUS, POLECCHl U CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CHUTyalUld MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelarh
KaueCTBEHHbIC 337aul, B TOM YHCIE TpPEOYIOIIMEe YHUCICHHOIO OLICHUBaHUS
XapaKTEPHBIX 3HAUYCHUU (PU3UYECKHX BEJMYHUH, [PU STOM BBIOMpATH aJIEKBATHYIO
(bu3NYECKYI0 MOJEIb, BBISBISATH MPUUMHHO-CIICICTBEHHBIC CBSI3U M BHICTPAUBATh
JIOTUYECKYIO LENOYKY PpACCYX ACHUU K3 2—3 IIaroB C ONOpPOMl Ha HW3y4YECHHbIE
CBOMCTBA (PU3MUECKUX SIBICHUH, PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEJIH;

YBEPEHHO pellaTh pacu€THbhIC 3a/lauu MO M3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpas aJeKBaTHYIO (PU3WYECKYI0 MOJENb, C HCIOJb30BAaHHEM 3aKOHOB U
dbopMyI1, CBA3BIBAIOIINX (PU3NUECKUE BEIMUYUHBI, 3alUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE PELICHHWE 3aJauyM, BBISBIATH HENOCTAIOIIME WM H30BITOYHBIE
JaHHbIe, OOOCHOBBIBaTh BBHIOOp METOJA pEHIeHUs 3aJaud, HCIOJIb30BaATh



CIPABOYHBIE JAaHHbIEC, IPUMEHATh METOJbl aHAJIN3a Pa3MEPHOCTEM, HUCIOIb30BATh
rpajguueckue  METOAbl  pEIIEHWs  3aJady, M[POBOJUTH  MaTEMaTHUYECKHE
npeoOpa3oBaHus U pacyEThl, OIEHUBATh PEATUCTUYHOCTh MOJYYEHHOTO 3HAYCHUS
bu3MYecKo BEIUYUHBI U OMNPENESATh Pa3MEPHOCTh (PU3NYECKON BEIMYMHBI,
MOJIyYeHHOMU MPU PEIICHUH 3a]1auu;

pacno3HaBaTh NpPOOJIEMBI, KOTOPbIE MOYHO PEMHUTh NOpPH HOMOLIU
buznyecKux METOAOB, W TpejIaraTb OPUEHTHPOBOYHBIA CIOCOO pelIeHHs, B
OMMMCAHUM  HUCCJENOBAHMS  paclo3HaBaTh  MPOBEPSEMOE  IMPEIINOJI0KECHHE
(rumoTe3y), OILICHWBATh MPABUIBLHOCTh MOPSAKA MPOBEACHUS HCCIEIOBAHUS,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3UUECKUX SIBICHUN WIH (PUINYECKUX
CBOMCTB Ten (M3ydueHHe BTOPOro 3akoHa HbroTOHA, 3aKOHAa COXpaHEHHs YHEPTUH,
3aKOHA COXPAaHEHWs MMIIYJIbCA, JIEUCTBUE 3aKOHA BEepHY/UIM M BO3HHKHOBEHHUE
NOJBEMHONW CHJIBI KpbUIAa, 3aBUCUMOCTh IE€pHOAa KOJeOaHUN NPYKUHHOTO
MasTHUKa OT MAacChl Ipy3a M KECTKOCTU NPYXKUHbI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MaJIbIX KoOJeOaHuM, TMPSMOJUHEMHOE paclpoCTpaHEHUE CBETA,
pa3nokeHne Oenoro CBeTa B CIEKTP, U3YUEHHE CBOMCTB M300paKeHUs B IJIOCKOM
3epKaJie ¥ CBOMCTB M300pa)KeHUs MpeaMeTa B COOMpAIOIIeH JMH3e, HaOII0IeHUE
CIUIOIIHBIX M JMHEHUYaThIX CIIEKTPOB H3IyueHUs): (pOpMyIHpOBaTH MPOBEPSIEMOE
NpeanosjoxkeHue (rumore3y) O  BO3MOXKHBIX — Pe3ysbTaTax  HaOIIOJEHUH,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY M3 HM30BITOYHOIO Habopa 00OpyHOBaHMS,
OIMKCHIBATH XOJI OIBITA U (DOPMYITUPOBATH BHIBOJIBI;

OPOBOAUTH IPU HEOOXOIUMOCTH CEpHUIO0 MPAMBIX H3MEPEHHM, onpeaensis
CpElHEE 3HAYEHUE U3MEPSIEMOW BEIMYMHBI M  ONPENENsis IOIPEIHOCTb
pe3yJabTAaTOB MPSIMBIX H3MEPEHHUH, OOOCHOBBIBATH BBHIOOp cIocoba U3MEpEeHUs
(M3MepUTENILHOTO PUOOpPaA);

IPOBOAUTH KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEIUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tejla NpU PaBHOYCKOPEHHOM JABM)KEHUHU, YCKOpPEHHE CBOOOJIHOTO
najieHusi, KECTKOCTh  MPYKUHBI, KOIDPUIMEHT TpEeHHS  CKOJbKEHUS,
MexaHudeckas paboTa W  MOIIHOCTh, 4YacToTa W Mepuoj KoJjieOaHui
MaTEMaTUYeCKOro M  NPYKUHHOTO  MAasTHUKOB, (OKYCHOE  paccTOsHuE
coOuparomeii JUH3BI W e€ ONTUYeCKas CHJia, pPaJANOaKTHUBHBIN (GOH) C
WCITOJIb30BAaHUEM aHAJIOTOBBIX W IU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METO/a U3MEpPEHHUs, IUIAaHUPOBAaTh M3MEPEHUsl, CaAMOCTOSTENbHO COOUpaTh
HKCIIEPUMEHTAJIbHYI0  YCTAHOBKY,  BBIYHCISTH  3HAYE€HHWE  BEJIUYUHBI U
aHAIM3UPOBaTh IOJYYEHHBIE PE3YJbTATHI, OLEHHUBAs MOIPEIIHOCTh PE3YIbTATOB
KOCBEHHBIX U3MEPECHUM;

IPOBOANUTH HKCIIEPUMEHTAJIbHBIE MCCIEAOBAHUS 3aBHCHUMOCTEH (PU3MUECKHUX
BEJIMYMH (3aBUCUMOCTb MYTHU OT BPEMEHHU MpPHU PaBHOYCKOPEHHOM JBMKEHUU O€3



HAYaJIbHOW CKOPOCTH, 3aBUCUMOCTh CHJIbI TPEHHS CKOJBKCHHS OT CHJIBI
HOPMAJBbHOTO JaBJICHHUS, MEpUOoJa KoJieOaHH MaTeMaTH4YeCKOro MasTHHKa OT
JUIMHBI HWUTH, OIpeleJICHHEe YCKOPEHUsi CBOOOJHOTrO TMaJCHHUsA, HCCIIEIOBAHHE
WU3MEHEHUS] BEJIMYMHBI M HaNpaBlI€HUs WHAYKIIMOHHOTO TOKAa, 3aBUCHUMOCTh yTiia
OTpaXEHUsI CBETa OT yria MaJeHus, yrja MpeJIoMJICHUs OT yrjia MNaJeHUs
CBETOBOTO Jy4ya, HCCJIEJIOBAHHE TPEKOB: HU3MEPEHHUE OSHEPIHMM YACTHLBI 110
TOpMO3HOMY TyTH (10 ¢oTorpadusm)): COBMECTHO ¢ yuuTenaeM (GpopMyInpoBaTh
3aJlayy W TUIIOTE3y MCCIEI0OBAaHUs, CAaMOCTOSITENBHO MJIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOATENILHO COOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY, IPEACTABISTH
MOJIYYCHHBIC 3aBUCUMOCTH (PU3MUYECKHX BEIWYUH B BUJE TaOMUIl U Tpadukos,
OLIEHUBATh MOTPEIIHOCTH, JTIATh BBIBOJBI IO PE3yIbTaTaM HCCIEIOBAHNUS;

coOmoaTh mpaBuia O€30MacHOrO TpyJa Ipu padoTe C J1abopaTOPHBIM
o0opy10BaHUEM;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYCHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOILIECCOB C OMOPOM Ha WX omucaHus (B TOM
YHClie: CIUIOMETP, AATYMKU TIOJIOKCHUS, PACCTOSHUSA M YCKOPCHHs, paKera,
IXOJIOT, OYKH, NEpPUCKOIN, ¢doToanmapar, MHUKPOCKOI, TEIECKOI, ONTHYECKUE
CBETOBOJIbl, CIIEKTPOCKOMN, JO3UMETp, Kamepa BuiabcoHa), Hcmonb3ys 3HAHUA O
CBOMCTBax (DPU3MYECKUX SIBIICHUN U HEOOXOIUMBbIE (HU3NUECKHE 3aKOHOMEPHOCTH,
UCITOJIB30BAaTh CXEMbl M CXEMAaTHYHBIE PHUCYHKH W3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, H3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJOTUYECKUX TPOIECCOB TP
perieHny y4eOHO-TIPAKTUYECKUX 3a/]a4, ONTUYECKHE CXEMBbI ISl TMOCTPOSHUS
M300paKEHUI B TNIOCKOM 3€pKaJie U COOMparoiei JIH3E;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTHIECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWN B TMOBCETHEBHOW >KM3HU ISl OOECTICUEHUs
0e30MacHOCTH MPU OOpaIllEeHWH C MPUOOpaMH M TEXHUUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHUS B
OKpYKaroLIEN Cpeie;

OCYIIECTBIATh MOUCK WH(pOpMarmu Gu3NIecKoro conepkanus B UHTepHeTe,
CaMOCTOSITENTFHO (OPMYIUPYsI TOMCKOBBIM 3alpoc, HaXOIUTh MyTH OMpPEIeICHHS
JIOCTOBEPHOCTH TIOJIydeHHOH HH(pOpMalMu Ha OCHOBE HMEIOIIUXCS 3HAHUW U
JOTIOJTHUTEIHHBIX UCTOYHUKOB;

WCIIOJI30BAaTh TP BBIMOTHEHUM YYEOHBIX 33JlaHUi HAyYHO-TIOMYJISPHYIO
auTepaTtypy (pU3MUecKoro coaep)kaHus, CIpaBOYHBIC MaTepUaibl, PeCypChl CeTH
WUuTepHeT, BianeTb NpuéMaMH KOHCHEKTUPOBAHUS TEKCTa, MNpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHGOpPMAIIMU U3 HECKOJIbKUX MUCTOYHHKOB (PU3UUECKOTO CONEpKaHUs, IMyOJINIHO
MPEACTABIIATh PE3YyJIbTaThl MPOEKTHON MM UCCIEI0BATEIBCKON AESTEIBHOCTU MIPU



3TOM TPAMOTHO HCIOJb30BaTh H3YyYECHHBIM MOHATUMHBIM aIlapar H3y4aemMoro
pa3gena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHWE TMIpPEe3EHTAalMe ¢ Yy4EToM
0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

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

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl (Gu3NYecKUX BETUYHH.
U3mepenne @uanyeckux BeaUYMH. OTaloHbl. Puszuueckue npudopsl. llena
nenenus. [lorpemrnocts u3mepenuii. [lpaBuna 6e3onacHoro Tpyna npu padoTe ¢
JabopaTopHbIM 00OpynoBaHuEM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

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

Hemoncmpauuu.

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

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

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue 1eHbl ASJICHUS KAl U3MEPUTEIHHOTO Tpudopa.

N3mepenue pacCTOsIHUMN.

N3mepenue mnomany u o0beéMa. MeTo1 maneTku.

N3mepenue BpeMeHHU.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pasMepoB MajbiX Tesl. MeTon psiaoB.

[IpoBeneHne wuccaeqOBaHUS IO MPOBEPKE THUIOTE3bl: JAIBHOCTh IMOJETA
[IapuKa, MyneHHOTO TOPU30HTAIBHO, TEM OOJIBIIE, UeM 0OJIbIIE BHICOTA MTyCKa.

Paznen 2. IlepBoHayasibHbIEe CBECHUS 0 CTPOEHUM BellleCTBA.

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

JBr>kenne dactul, BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
temriepatypoii. bpoyHoBckoe aBmxkenue. [uddysus. BzanmopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTENM M TBEPIBIX
(kpuctamnmyeckux) Tedl. B3auMocCBs3b MEXKy CBOWCTBAMH BEUIECTB B Pa3HBIX



arperaTHpIX COCTOSTHUSIX M UX aTOMHO-MOJEKYJSpHBIM cTpoeHueM. OcobeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Habmonenue sBneHuit, 00BACHAIOMUXCS TPUTSHKEHUEM WU OTTAJIKMBAaHHEM
YaCTHIL BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

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

OneITHI IO HAOJIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

OnpITH IO OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHHUS.

Paznen 3. /IBukeHune U B3auUMOACCTBHE TeJl.

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

['padvixky 3aBUCMMOCTEN BEIMYMH, ONMCHIBAIONIMX JBHKeHUe. OOmme
HNOHATHA 00 OTHOCUTENIBHOCTH JBHXKeHUs. CIOXKEeHHe CKOpOoCTel I Ted,
JBIOKYIIUXCS MMApaIebHO.

SBnenue wuHepnuu. 3aKOH WHEpUMH. B3ammoneincTtBue Ten Kak MpUYAHA
W3MEHEHHSI CKOPOCTH IBWKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tejla B
MOCTynaTeabHOM JBWXEHUU. IInotHOocTh BemecTBa. CBsi3b IJIOTHOCTH €
KOJIMYECTBOM MOJIEKYyJl B eauHule o0béMa BemectBa. (CMecH U CILJIaBBL
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

Cumita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3mMepeHune cuibl ¢ MOMOIIBID AUHAMOMETpA. SIBIEHUE TIATOTEHHUS U CHJIA
TsokecTr. Cuila TsKecTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIBXKEHHS W TPEHHUE IOKOs, BSI3KOE TpeHue. TpeHue B NpUPOAE U
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHMuecKoro JIBHKCHUS TeTa.

M3mepeHne CKOpOCTH NMPSAMOJIMHENHOTO JBUKEHMS.

HaOGmroienue siBfieHust HHEPIUH.

HabGnronenue n3MeHeHust CKOpOCTH MPY B3aUMOJICUCTBUU TEll.

CpaBHEHHE Macc 110 B3aUMOJIEHCTBUIO TEJL.

CrnoxeHue CuJjl, HalpaBJIEHHbBIX 110 OJTHOM MPSIMOM.

Jlabopamopuvie pabomul u onvimaol.



OnpeneneHne CKOPOCTH PABHOMEPHOI'O JBHKEHHUS (IIApUKAa B KUIAKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOUIISL M TaK Jiajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

OneITBI, JEMOHCTPHUPYIONIUE 3aBUCHUMOCTh pACTsDKCHHS (1edhopMarivm)
MPY>KUHBI OT MPUII0KEHHOW CHUIIBL.

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

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra3oB.

Jasnenue. Cuna naBneHusi. CnocoObl yMEHbLIEHUS U YBETUUCHUS JaBICHUS.
JlaBnenue rasza. 3aBUCHMOCTH [aBJIEHHS Tra3a OT OObEMAa W TEMIEPATYPBHI.
[lepenaya naBiieHHUs] TBEPIBIMU TEJIAMH, KUIKOCTSIMHU U razaMu. 3akoH Ilackans.
[THeBMaTHUECKME MAILIMHBI.

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

Atmocdepa 3emnn u atmocdepHoe naBieHue. [[puduHBI CyIecTBOBaHUSA
Bo3aymHOM oOonouku 3emid. Onbit Toppuuennu. M3mepenune armocdepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U3MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBrE XKUIAKOCTH Y ra3a Ha MOTPYKEHHOE B HUX TeJO. BrITanKkuBaromas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cJI0BHE BOSHUKHOBEHUS BBHITAJIKHMBAIOIICH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoraBaHue.

Hemoncmpauuu.

3aBUCUMOCTh JAAaBJIEHUA ra3a OT TeMIEPaTypPHhI.

[lepenaua naBneHUs KUJIKOCTHIO U TA30M.

Coobmiaroiuecst CoCy/bl.

I'mppasinueckuil mpecc.

[IposiBieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BhEMA MOTPYKEHHON B KHUIKOCTh
YacTH TeJla U TUIOTHOCTH >KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUJIbI BECY BBITECHEHHOW KUJKOCTH.

VYcnoBue niaBaHus TEJ: IUIaBaHWE WIM MOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOILIEHHSI INIOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimaol.



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

OrnpeneneHue BRITAIKUBAIOUIEH CUIIbI, IEUCTBYIOLIEH Ha TEJO, MOTPYyKEHHOE
B KUJIKOCTb.

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

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

KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJIKU U OINPEETICHUE
€€ rpy30I0AbEMHOCTH.

Paszgeua S. PaGora u MOIIHOCTB. JHeprus.

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

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

Mexanuueckas dsHeprus. KuHeTmueckas ¢ TOTCHIMAJIbHAS DHEPrusl.
[IpeBpalieHre OTHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALLCHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KIIJ[ HaKIIOHHOW MIIOCKOCTH.

W3yuyenue npaBuia peruara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HETIOJBUKHOTO OJIOKA.

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

N3ydeHune 3aKk0Ha COXpaHEHUSI MEXAaHUYECKON SHEPTHUH.

8 KUIACC

Pa3znen 6. TensioBble siBJIeHHS.

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



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

Temneparypa. CBsi3b TeMHEpPaTypbl CO CPEAHEN KUHETHYECKOM 3HEPTUEH
TEIUIOBOTO JIBM>KEHUS YacTull. TeMrnepaTypHbIE IIKAJIBI.

Buytpennsis sHeprus. CnocoObl H3MEHEHHS BHYTPEHHEH SHEpruu:
TeIIonepeaaya 17§ COBEpLICHUE padoTHI. Bunsl TEILIONEPENAYH:
TEILUIONPOBOIHOCTh, KOHBEKIUSA, U3JydeHUE. Buapl Terionepenayu B MpUpoOIe U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonnuecTBo Temnotel. YaenbHas TEIIOEMKOCTh BellecTBa. TeMI000MEH U
TEIJI0Bo€ paBHOBecue. 3akoH HbpioToHa-PuxmaHna. YpaBHeHHE TEIIOBOTO OajlaHca.

[InaBiieHWE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BELIECTB. Y IEJIbHAS TEIJIOTA
iaieHus. [lapooOpa3oBanue u konneHncauus. Mcnapenue. Kunenue. Y nenpHas
TEIUIOTa  MNapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpPAaTypbl  KUIEHUS  OT
aTMocepHoro aaBieHus. HachlleHHBI W HEHACHIICHHBIM Tap. BiaxHOCThH
BO3/yXa.

OHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

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

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

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO IBUYKEHUSI.

HaGmonenune nuddysuu.

HaGniogenue sBIEHUN TOBEPXHOCTHOTO HATSHKEHUS, CMauyMBaHUS U
KaNWUISIPHBIX SIBICHUMU.

HabmroieHue TenaoBoro pacimpeHus Ted.

M3meHeHne naaBiieHUs ra3a NpU HM3MEHEHMM OOBEMa M HArpeBaHUU WIH
OXJIQXKJECHUU.

[IpaBuiia u3MepeHUs TEMIIEPATYPBL.

Bunae! Tenonepenayu.

OxJnak/ieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHHH pabOThl BHEITHUMH CUJIAMH.

CpaBHEHUE TEITOEMKOCTEN pa3IMYHBIX BEIIECTB.



Habnronenue kumneHusl.

HabGnrogenue nocTossHCTBa TEMITEPATYPhI IPH TIABICHUH.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

OnpITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO PUTSHKEHUS.

OnpITHl IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenue TteMmepatypbl IpPU MOMOIIUA KUIKOCTHOTO TEPMOMETpa H
JaTYuKa TEMIIEPATYPBL.

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

Omnpenenenue AaBieHUs BO3AyXa B OaJUIOHE IINPULA.

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

[IpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnrogenue wW3MEHEHUs BHYTPEHHEW SHEpPruM Tejla B  pe3yibTaTe
TEIJIoNepeaul U padOThl BHEITHUX CHJL.

HccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOJHOW H
ropst4er BOJIBL.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOTYYEHHOTO BOJAOW MPHU TEIIOOOMEHE
C HArpeThIM METAJUIMUECKUM HIHJIUHAPOM.

Omnpenenenre MOIIHOCTH TEIJIOBBIX MOTEPh (3akoH HbroToHa-Puxmana).

Onpenenenue yIeapHON TEIIOEMKOCTH BELIECTBA.

Hccenenosanue nporecca UCIapeHus.

Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHOM TETUIOTHI TIaBJIEHUS JIbIA.

Pazgen 7. JaekTpudeckue ¥ MarHUTHbIE SIBJICHUS.

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

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

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenue artoma. I[IpoBOAHMKH, IUAIEKTPUKA M TMOJYHPOBOJAHUKH. 3aKOH
COXPAaHEHMS AIEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOIO TOKAa.
M CTOYHUKM TOCTOSIHHOTO TOKa. J[eWCTBUSA H3JIEKTPUYECKOrO0 TOKa (TEMJIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJNIAX, KUJKOCTIX U razax.

Onextpuyeckas nenb. Cuia Toka. DNEKTPHUUECKOE HapsHDKEHUE. AMIIEpMETP
Y BOJIBTMETP B LIENU NOCTOSTHHOTO TOKa. CONPOTUBIIEHHE NMPOBOJHUKA. Y IEJIBHOE



CONPOTHUBJIEHUE BellecTBa. 3akoH Oma s ydactka nenu. [locnenoBarenbHoe U
napajuiebHOE COeIMHEeHHE TPOBOAHUKOB. D/IC B e NOCTOSHHOIO TOKa. 3aKOH
Oma s monuoit uenu. [IpaBuma Kupxroga. Pacd€r mpocThIX 3JEKTpHUECKUX
nerneii. Heamaennsie 3j1eMEHTEL.

PaGota ¥ MOIIHOCTH DJEKTpUYECKOTO TOKa. 3akoH Jlxoynsa-JleHua.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKAHHE.

[locTossHHBIE ~ MarHuThl.  B3auMoaeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYEHUE JIJIS )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHoe Toje€ 3JeKTpudeckoro Ttoka. OnbeiT  Amrepa.
[IpumeHeHne SIEKTPOMArHUTOB B TEXHUKE. Jl€MCTBME MAarHMTHOrO TOJS Ha
MPOBOJHUK ¢ TOKOM. Cuna Awmrmepa U oOmpeaeineHue €€ HampaBJICHUs.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAaX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DONEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHMKAX SHEPIHHU. DKOJOTHYECKHE
po6JieMbl 3HEepreTuky. TOMIMBHBIE 3IEMEHTHI U 3JIEKTPOMOOUIIH.

Jemoncmpauuu.

DJeKTpU3aLus TeJl.

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

YCTpOUCTBO U IEUCTBUE EKTPOCKOTA.

DneKTpocTaThiecKast HHAYKIHUS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.

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

[IpOBOHUKH W TUDJICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

DNEKTPUYECKUNA TOK B HKUIKOCTH.

["a30BbIii pa3psia.

W3mepeHne cuitbl TOKa aMIIEPMETPOM.

N3mepeHne 3IeKTPUIECKOTr0 HapsHKEHHS BOJIBTMETPOM.

PeocraTt 1 Mara3ud COpOTUBIICHUM.

B3anmoielicTBrE MOCTOSSHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3JeIEHNUs IT0JI0COB MAarHUTA.

MopaenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTtHoOE o€ Toka. DJIEKTPOMArHHmT.



JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTaTENb NOCTOSHHOIO TOKA.

OneiTel @apajes.

DIIEKTPOTre€HEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

OnbITel 1O HAOTIOACHHUIO DSJCKTPHU3ALMU TEI MPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HccnenoBanre NEUCTBUA  DJIEKTPUYECKOTO IO HA TMPOBOAHUKH H
JTUBJIEKTPUKHU.

COopka u ucrbITaHUE IEKTPUUECKOH 1IETIH TOCTOSTHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, MPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaIPsHKEHUS. Ha pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OneITHI, 1EMOHCTPUPYIOIIUE 3aBUCUMOCTD JJIEKTPUYECKOTO COIPOTUBIICHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIAIN [TONIEPEYHOTO CEYEHUS U MaTeprala.

OnpeneneHue yeapHOr0 CONMPOTUBICHUS IPOBOJHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUH TpU  MOCIEI0BAaTEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia Mg CUJIbl TOKAa MPH MAapauieIbHOM COEIUHEHUHN
PE3UCTOPOB.

Onpenenenue I/1C 1 BHYTPEHHETO CONPOTUBIICHHSI UICTOYHHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BbINOJIHEHUS 3aKOoHA OMa J1J1s TOJTHOM 1eNnu.

N3yyeHue BOJIbTAMIIEPHBIX XapaKTEPUCTUK HEIIMHEUHBIX JIEMEHTOB (JIAMIIBI
HaKaJIUBaHMS WIM NOJYIPOBOJIHUKOBOIO AUO/IA).

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.

M3yyeHne MarHuTHOTO MOJISl MOCTOSTHHBIX MAarHUTOB IIPU UX OObEIUHEHUU U
pa3acieHUHN.

HccnenoBanue nelCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

OneITHI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIbI B3aUMOJECHCTBUS KaTYIIKH C
TOKOM W MarHuTa OT CHJIbl M HamlpaBJ€HUS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBUS1) CEp/IEUHUKA B KaTYIIKE.

N3yueHne neicTBUSI MAarHUTHOTO IOl HA TPOBOJAHUK C TOKOM.

KonctpynpoBanue u nuzyuenue paboThl AJIEKTPOIBUTATES.

N3mepenne KII/I anexTpoaBuraTeabHON yCTaHOBKH.

OnpITBl O UCCJIENOBAHHUIO SIBJIEHUS DJEKTPOMArHUTHOW HMHIYKIIMH:
UCCIIENOBAaHUE N3MEHEHUI 3HAUECHUS U HAIIPABIICHUS MHIYKIIMOHHOTO TOKA.



9 KIIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

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

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

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JABWKECHUE. Y CKOPEHHUE
cBoOoaHOrO naaenus. OnsiTel ["anumes.

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

JIBrkeHue Tena, OpOIEHHOTO MO/l YTIIOM K TOPU30HTY.

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

Bexkrop cunbl. PaBHOAEHCTBYIOIIAs Cra.

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

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

JIBM>KEHHME TN MO OKPYKHOCTH IO IEVUCTBUEM HECKOJIBKUX CHIL

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

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

PaBHOBecue matepuanbHO TOukU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIIJIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

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

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHnnanbHast SHEPTHs Tena, MOJHATOro Hajl
MMOBEPXHOCTHIO 3eMJn. [loTeHIIManbHas SHEprus cxaToi npyxxuHbl. Kunernueckas
sHeprus. TeopemMa O KMHETUYECKOW SHEPruu. 3aKOH HW3MEHEHHS U COXPAHCHUS
MEXaHWYECKOU JHEPTUH.



Hemoncmpauyuu.

Habnronenne MexaHM4eCcKOro ABMKEHUS Tejda OTHOCUTEIBHO Pa3HBIX TN
OTCYETA.

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

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JABUKEHHUSI.

HaGmronenue nBM>XeHHs Tella o0 OKPY>KHOCTH.

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

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

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

HabGnronenue paBeHCcTBa CHII IIPU B3aUMOJICHCTBUH TET.

M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIryabca Mpy B3aUMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUH TEJL.

CoxpaHeHHe UMITyJIbCa IPU a0COIIOTHO HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHne UMITyJIbca IPH YIIPYTOM B3aHUMOJIEVCTBUH.

HabGnrogeHnne peakTUBHOTO ABUKEHUSI.

CoxpaHeHue SHEpTruy Npu CBOOOIHOM Ma/ICHUU.

CoxpaHeHure PHEepruu Npu ABUKEHHUH Tella MOJ AEHCTBUEM MPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

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

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

OnpeneneHue YCKOpPEHHUs Tella TpU PaBHOYCKOPEHHOM JBHXKEHUU TIO
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBMOKCHUHU O3 HavallbHOW CKOPOCTH.

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

HccnenoBanue NBUKEHUS Tela, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBaHnve 3aBUCUMOCTH  CHJIBI  TPEHUS CKOJIBKEHHSI OT  CHJIBI
HOPMAJIBHOTO JaBJICHHUS.

Omnpenenenre KO3PPUIMEHTA TPEHUS CKOIBKEHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



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

OmnpeneneHue pabOTHI CHIBI TPEHUS NMPU PABHOMEPHOM JABMXKEHHUM TeJa MO
TOPU30HTATBHON TOBEPXHOCTH.

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

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TIEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawlue KoJieOaHus.
Boinyxiennbie konebanus. Pesonanc.

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

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

3ByK. Pacnipoctpanenue u oTpakeHue 3ByKa. [ pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. MH}pa3sByk u ynbpTpasByk. HMcmnosib3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Jemoncmpayuu.

HaGnrogenne koneGaHuii Ten MO MACMCTBUEM CHUJIbI TSDKECTHU W CHJIBI
YOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BoIHYKICHHBIX KOJICOAHUM B pe30HaHCA.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

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

HaOmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuwie pabomul u onvimaol.

OmnpeneneHue 4acTOThI U NMEpUO/Ia KoJieOaHUM MaTEMaTUUECKOTO MasiTHUKA.

OmnpeneneHre 4acToThl U MEpUoa KoJieOaHUN NPYKUHHOTO MasiTHUKA.

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

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

[IpoBepka HE3aBUCUMOCTH Mepuoia KoieOaHuil rpysa, MOJBEIIEHHOTO K
JIEHTE, OT MAcChl rpy3a.

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

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.



Paznen 10. D1eKTpOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BoiHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHMTHBIX BOJIH IS COTOBOM cBsi3U. Pammonokanus. Kocmuueckas
CBA3b.

OnexkTpomMarHuTHas npupoga ceera. CKopocTh cBeTa. BogHOBBIE CBOICTBa
cBeTa: MHTephepeHLrs U AUPPaKIIHsL.

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNurepdepenius u nudpaxius cBera.

Jlabopamopuvie pabomul u onvimel.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOIO
TenedoHa.

[IpoBeeHrEe OMBITOB 10 HAOIIOACHUIO UHTEPPEPEHIINH U TUDPAKIIUK CBETA.

Pa3zgea 11. CBeroBble siBJICHHS.

JlyueBass MoJzenb CBE€Ta W TEeOMETpUYecKas onTuka. VCTOUHHMKHM CBeTa.
[IpsmonuHeliHOEe pacnpocTpaHeHue cBera. 3atMeHus ComHna wu o JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH otpaxkenus cBeta. [loctpoeHue
M300pakeHUit, CHOPMUPOBAHHBIX 3EPKATIOM.

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

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

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. Croxenwue
CIEKTPAJIbHBIX LBETOB. J{ucnepcus ceera.

Hemoncmpauuu.

[TpssMosMHEHOE PACIPOCTPAHEHNUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300paxeHU# B TIIOCKOM 3€pKaJie.

[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xon nyuyel B coOuparole JIMH3e.

XO0J ny4yelr B pacCeuBaIOIIEH JIMH3E.

[Tomyuenue n300pakxeHnii ¢ TOMOIIBIO JIMH3.

[Tpunuun geictBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.

Monenb riasa.



Pa3noxenue 6eoro cBera B CIEKTP.

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

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCUMOCTH YIVIA OTPaXEHUs CBETOBOrO Jiyda OT YyIJia
MaJICHUS.

W3yyeHnue CBOMCTB N300paKEHUSI B INIOCKOM 3€pKalie.

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

[Tonyuenue n300paxeHuit ¢ TOMOLIBI0 COOMPAIOIICH JTNH3BI.

Omnpenenenne (pOKyCHOro pacCTOSIHMSI M ONTUYECKOM CHIIBI cOOMparolei
JINH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

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

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

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

PagnoaktuBHocTh. Anbda-, 6eta- u raMma-uznydyeHusi. CTpoeHHue aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npeBpanieHus. [lepuon monypacnaga atoMHbIX siaep. JleiicTBue pagnoaKkTUBHBIX
W3JIyYEHUH HA )KUBBIE OPraHU3Mbl. 3alUTa OT PAIHOAKTUBHOTO U3ITyYECHUS.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJIOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sfep. CBsA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenust suaep. Mcrounukm sHeprum ConHua M 3BE3A. SnepHas sHepreTuka.
DKOJIOTMYECKHE MPOOJIEMbI SAEPHONM SHEPTETUKH.

Hemoncmpauuu.

CrieKTpbl U3ITyYEHHUSI U TTOTJIOLICHUS.

CrexTpsl pa3In4yHbIX Ta30B.

CnekTp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Perucrtpanus n3nydeHus: IPUPOJIHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopuvie pabomul u onvimaol.

HabGnrogenue CruionHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanre TPEKOB: U3MEPEHUE PHEPIUU YACTHULIBI 10 TOPMO3HOMY ITYTH
(mo dhoTtorpadusam).

W3mepenne paanoakTUBHOTO (oOHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.



[ToBTOpHUTENHEHO-00001AIOMINI MOTYIb TIPEIHA3HAYEH JIsl CUCTEMAaTU3alun
u  0000IEHWS TPEIMETHOTO  COACP)KAHWSA H  OMbITa  JICSITCIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pu3mku yriayOiaEHHOTO ypoBHS, a
TaKKe ISl IOJIFOTOBKM K OCHOBHOMY TOCYapCTBEHHOMY dK3aMeHy 10 (hU3UKe.

B nmpomecce wu3ydeHuss JaHHOTO MOIYJSI PEANU3YIOTCS M TOJIy4aroT
JajpHeWIlee pa3BUTHE Y4eOHbIE JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
OpPEIMETHBIX M METalNpeJIMETHBIX pe3yJbTaToB o00y4yeHus, (opMUPOBaHKE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTU: OOBSICHEHUE U ONHMCAHKE SIBJICHUN HA OCHOBE
npuMeHeHus: GU3NYECKUX 3HAHWM, MCCIeA0BaTEeNbCKUE NEUCTBUS (BBIIBUKEHUE
TUIIOTE3, ITOCTAHOBKA ILIEJIM M IUIAHWPOBAHUE MCCIICAOBAHUS, AHAIN3 JAHHBIX U
MOJIy4Y€HHUE BBIBOJIOB).

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

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

BBITIOJTHEHUE JIA0OPATOPHBIX padOT U OMBITOB (BKJIOYAst PaOOTHI U OMBITHI U3
NepevyHel K pasjenaMm Kypca) B YCIOBUSAX CaAMOCTOSITENBHOTO IUIAHUPOBAHUSA
IPOBEJICHUS UCCIIE0BaHMs, BbIOOpa 1 000CHOBAaHUSI METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKHU;

BBINIOJIHEHHE MPOOJIEMHBIX 3aIaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3a7aHusl O €CTEeCTBEHHO-HAyYHOM TIpaMOTHOCTH), B TOM YMCIE 3aJaHUi C
MEXIIPEIMETHBIM COJIEPKAHUEM;

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

N3ydeHre MOBTOPUTEIBLHO-0000IIAIONIETO MOJIYJIS MOXKET 3aKaHUMBATHCS
MIPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3UKU YIIIyOJIEHHOTO YpOBHS,
BKJIFOYAIOLIEH 3a/laHds Pa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaThl BBIIOIHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTH O0YYarOIINXCs
K OCHOBHOMY TOCyJapCTBEHHOMY JK3aMeHy 1o (Qu3uKe, a TaKxke
CBUJIETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTE€CTBEHHO-HAYYHOU IPaMOTHOCTH.



®OPMBI ITPOBEJIEHUS 3AHSTHS U BUJIbI BHEYPOUHOU
AEATEJBHOCTHU

DopMbI IPOBEACHUS 3AHATHM:
AKCKYPCUU;

KPYTJIbIE CTOJIBI;

JACIYTHI,

COPEBHOBAHMS;

KOHKYPCBHI U BUKTOPHHBI,
OJIMMITHA/IBI,

MPOEKTHI;

0OIIIECTBEHHO-TIOJIE3HAS MPAKTUKA;
OMOIMOTEYHbIE YPOKHU U JTUTEPATYPHBIC TOCTUHBIE;
MO3HABATEIbHBIE U POJIEBBIE UTPHI.

Buabl BHEYPOYHOH AeATEJIbHOCTH:
UTPOBast I€ATEIbHOCTD;

T03HaBaTeNbHAs ACATSIbHOCTD;
MPOOJIEMHO-1IEHHOCTHOE OOIICHHUE;
JIOCYTOBO-Pa3BJIEKATEIbHAS AEATEIHLHOCTb;
COLIMAJIbHOE TBOPYECTBO;

TPYAOBast I€ATECIbHOCTD.



®OPMbI ATTECTAIIMA U OHEHOYHBIE MATEPHUAJIBI

Buabi koHTpOJISI:

BBOJIHBII KOHTPOJIb - MPOBOJUTCA B NEPBBIEC, THU 00y4yeHUs. OH MO3BOJSET
YBUJIETb HE TOJBKO HCXOAHYIO TMOATOTOBKY KaXXJOTO OOyYaromierocs, HO H
BBISIBUTh MOTHBALIMIO IPUXOAA €ro B KOJUIEKTUB, WHIWBUAYAJIbHBIE BKYCHI,
CIIOCOOHOCTH, HAKJIOHHOCTH. OTH 3HAHUS BaXHbl [UIsI  OCYILECTBIICHUS
i pepeHInpPOBAaHHOTO U UHAMBUIYAIBHOTO MOAX0Aa K 00Yy4eHHIO, T.€. MOTYyYUTh
HeoOXxonuMyto  uH(poOpmanuio IS aHaidM3a M COBEPIICHCTBOBAHUS
o0pa30oBaTeNbHON MPOTPaMMBbI, [JIsi YEro HCIOJB3YIOTCS cienytomme ¢Gopmbl
KOHTPOJISL: YCTHBIA ONPOC; aHKETUPOBaHUE; COOECEIOBAHHUE C y4YalIUXCd U HX
POIUTEISIMU.

Texymuii KOHTPOJIb: HAOJIOIEHUE 32 BBINOJHEHUEM MPUEMOB U METOJIOB B
paboTe; OTCIEKUBAHME AKTHUBHOCTH OOyYarOUMXCsl B BBIIOJHEHUH HWMU
TBOPUYECKHUX U MPAKTUYECKHUX PaOOT.

[IpoMexXyTOUHBI KOHTPOJIb: CPE3 TEOPETUUECKUX M MPAKTUUYECKUX 3HAHUM,
JUISL TPOBEPKH YCBOCHMS MaTeprala U Iepexo/1a Ha CICAYIOINNA YPOBEHb.

WTOroBBIi1 KOHTPOJb: MTOTOBasl aTTECTalMsl OOY4YaroUIUXCsl MPOBOJIUTCS C
LEJbIO BBISBIICHUSI YPOBHS Pa3BUTHS CIIOCOOHOCTEN M JIMYHOCTHBIX KaYeCTB M UX
COOTBETCTBHS NPOTHO3UPYEMBIM  PE3yJbTaTaM OCBOEHMS  JIONOJIHUTEIBLHON
oOliepa3BUBAlOIe MPOrpaMMbl, TMPOBOJUTCS IO OKOHYAHHUIO OOy4YeHHS,
BKJIIOYAET B ce0sl MPOBEPKY TEOPETUUYECKHX 3HAHUN M NMPAKTUYECKUX YMEHUH U
HAaBBIKOB.

HtoroBas arrecranusi oOydaromuxcsi OyAeT MPOBOAUTHCS B CIEIYIOIIUX
dopmax: camocTosTeabHbIE PaOOThl PENPOAYKTUBHOTO XapakKTepa; BOIMPOCHHKH,
TECTUPOBAHME, 3aILNTA IPOEKTOB U COPEBHOBAHUE.

Metonet u  GOpMBI  OTCICKMBAHHMS PE3yJbTaTUBHOCTH OOYYCHUS U
BOCITUTAHUS:

METO/IBI:

- OTKPBITOE MEAArOTUYECKOE HAOII0ICHNE;

- OI[EHKA MPAKTHYECKOU JNeATeTLHOCTH 00YyUYaIOIuXCsl;

- (pukcanus pe3ynbTaTUBHOCTH pabOT 00yUaIOIIHUXCSI.

dbopmbl: HAOIIOIEHHE, OTIPOC, TPAKTUYECKAS U TPOCKTHAS ICSITEIIbHOCTb.

OueHoYHbIE MAaTePHAJIbI:
Onpocuuk «Camoopranu3zanus aesarenbHoct» E.b. ManapukoBa, MeToIuKa

«I"padk MOUX TOCTHKEHUIY, MeToIMKa «KapTa caMOOIIeHKH 00YyJaromuMcs U
OIICHKH MEIaroroM KOMIIETEHTHOCTH O0y4aroerocs», MOHUTOPUHT OIlEHUBaHUS
JIMYHOCTHBIX PE3YJIbTATOB.



TEMATHYECKOE IINTAHUPOBAHHUE

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




TCI1aMU, XKUAKOCTAMHU U Ira3aMu

4.2 JlaBIIeHHE )KUIKOCTH
4.3 ATMocdepHOe aBIeHHE 1
44 )leﬁCTBlf{e JKMJIKOCTH U Ta3a Ha 12 3
MOTPYXEHHOE B HUX TEJIO
Wroro no pazueny 28
Pa3nes 5. PaGoTa m MOIIHOCTB. JHeprus
5.1 PabGora 1 MomHOCTH 6
5.2 [TpocTeie MeXaHU3MBI 8
5.3 MexaHuueckasi SHeprus
Hroro mo pazueny 19
Pasnen 6. [loBTOopuTe 1bHO-00001IAK0IINIT MOAYIb
6.1 [ToBTOpPUTEIEHO-0000IIAOIINN MOTYITH 6
Htoro mo pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CrpoeHre u CBOHCTBA BEIIECTBA 6
1.2 TennoBbie porecchl 33 1 6.5
Hroro mo pazueny 39
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DNEKTpUYECKHE 3apsabl. 3apsHKCHHBIC Tea 9 1
' Y UX B3aUMOJICUCTBHUS
2.2 [TocTOsIHHBIN 27EKTPUUECKUN TOK 31 1 10
2.3 MarHuTHbIE SIBJICHUS 11 4
2.4 DNeKTpOMarHuTHas MHIAYKINS 7 1 1
Hroro no paszneny 58
Pa3nea 3. [loBTopuTe1bHO-00001IaI0IM I MOYJIb
3.1 [ToBTOpUTENHEHO-0000IIAIOIINI MOTYTH 5
Hroro no pazgeny )
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 22.5




9 KJIACC

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

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

31 DIIeKTPOMArHUTHOE MOJIE U

SJICKTPOMArdMuTHBIC BOJITHBL

Hroro no pazneny

6

Pasngena 4. CBeToBbIe ABJICHUA

4.1 3aKOHBI pacIIpOCTPAHEHNUS CBETA

4.2 JIuH3b1 U onTUYECKUE IPUOOPHI

4.3 Paznoxxenue 6e10ro cBeTa B CEKTP




Uroro mo pazueny 16
Pa3gen 5. KBanToBbI€e IBJIeHUSA
5.1 Hcnyckanue u norjoneHne cBeTa aroMoOM 1
5.2 CtpoeHune aTOMHOTO spa
5.3 SnepHble peakuuu
Wroro no pazueny 16
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IIM I MOYJIb
6.1 MexaHnudeckue siBJIeHUS (TOBTOPUTEIBLHO- 6 3
' 00001IAOIIUI MOTYJIb)
6.2 TemnoBble siBICHUS (TIOBTOPUTEIHHO- 3
' 00001IaI0ITNIT MOTYITb)
6.3 DONEeKTPOMArHUTHBIE SIBJICHUS 3 1
' (TTOBTOPHUTENHHO-0000IAIOIINI MOIYIIb)
6.4 CaeTtoBblIe sBIIeHUs (TOBTOPUTEIHHO- 1 1
' 0000IIAIOIUI MOTYIIb)
6.5 [ToBTOpUTENHEHO-0000IIAIOIINI MOTYTH 4
Hroro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 26.5




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Koutpoaphbie  Tpakruieckue fI[Sy‘ICHPIH :)lﬁ[()l;l;OBaTeanue
padoThI padoTsbI pecypesI

®dusuka — HayKa o npupoje. ABIeHust 1

PUPOJIbI

Ou3nyecKue sIBICHUS 1

dusnyecKkue BeMYruHbl. Pa3MepHOCTD.

®uznueckue npudopsl. Ilorpemnoctu npu 1

IPSIMBIX U3MEPEHUAX

VYpok-uccnenosanue "M3mepenue

JIMHEHHBIX pa3MEpPOB T U MPOMEKYTKOB 1 1

BpeMeHH"

JlaGopatopHas pabota "H3mepenue 1 1

00BEMa )KUIKOCTH U TBEPIOTO Tena"

JlaGopaTtopHas pabora "Onpeznenenue 1 1

pa3mepoB MajbIxX Tel1. Metoj psioB”

MeTtobl HaydyHOTO NO3HaHUs. Onucanue

(bU3HYECKUX SIBJICHUHN C TOMOIIBIO 1

Mozenen

VYpok-uccnenosanue "IIposepka

TUIIOTE3bl: AAIHOCTD MOJIETA IIAPHKA, 1 1

MYIEHHOTO TOPU30HTANIbHO, TEM OO0JIbIIIE,

4yeM OoJIbIIe BhICOTa IMycka'

Crpoenue Bemectsa. OnbITHI, 1




JOKa3bIBAOIHUE JUCKPETHOC CTPOCHUC
BE€IICCTBA

10

11

12

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

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

JBuxenne yactuil Bemecta. Juddysus.
bpoyHoBckoe nBr)eHHE

13

VYpoxk-uccnenosanue "Habmonenue u
00BsICHEHUE OPOYHOBCKOTO JIBHIKCHHSI U

mubdy3un"

14

15

16

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

Mexanunueckoe nBuxeHue. [1yTs,
TPaeKTOpHs, IEPEMEILIEHUE

17

PaBHOMEpHOE U HEpABHOMEPHOE
nBuxkeHue. CKopocTb

18

19

HaxoxeHue ckopocTu, MyTH U BpeMEHH
P PaBHOMEPHOM TIPSMOJTMHEHHOM
JIBYOKCHUHT

JlaGopatopHas pabota "Onpeznenenue
CKOPOCTH PaBHOMEPHOTO ABUKEHUs"




I'paduku npsAMOTHMHEHHOTO PABHOMEPHOTO

20
JIBUKCHUS

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

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

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

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

25 "Mexanuka. PaBHomepHoe
psIMOJIMHENHOE ABMKEeHHE"

26 SIBnenue nHepuuu. 3aKOH UHEPLUU
B3aumoelicTBue TN Kak MpUYMHA

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

28 VYpoxk-uccnenosanue "CpaBHEHHE MacC MO
B3aUMOJEHCTBHUIO TET"

29 IImoTHOCTH BemecTBa

30 JlabopaTtopHast pabora "Onpenenenue
IJIOTHOCTHU TBEPJIOTO Tesa"

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

32 Cwmecn u criasbl. [loBepxHOCTHAA 1




JIMHENHAS TUIOTHOCTD

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

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

KoHnTtposbhas padora mo teme "dusnka —

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

35 Cuna. fIBnenue tarorenus. Cumia TSKECTH

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

37 Cuna ynpyroctu. 3akoH ['yka

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

39 U3MEHEHHS CKOPOCTH TIPH
B3aUMOJEHCTBUH TEI"

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

JlaGopatopHas pabota "OnbITHI,

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

42 Cuna tpenus

43 CrnosxeHnue cuil. PaBHozielcTBYOIIAs cuila

44 Pemenue 3anau no reme "CroxeHue cuil.

PaBHoaeiicTByromas cuia”




Pemenne 3agaug mo reme "B3aumoneicreue

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

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

47 TPEHHS CKOJIbKEHUS OT CHJIbI IaBJIICHUS U
XapakTepa COIPHUKACAIOIINXCS
noBepxHocTen"

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

49 KouTponbhas pabota no Teme
"Bzaumonencrtaue tea"

50 JlaBiieHre TBEPIBIX TEI

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

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

53 JlaBnenue KUAKOCTEH 1 ra30B. 3aKOH
[Tackans

54 [IHeBMaTn4eckue ycTponcTBa

55 3aBUCHMOCTb JIaBJICHUS KHJIKOCTH OT
TITyOUHBI

56 I'unpocraTtnyeckuii napanoke

57 Ypok-npoekT "M3ydenne cooomarnmxcs

cocyaoB"




Ypoxk-koudepenuus "[ mapaparnueckue

58 "
MEXaHU3MbI

59 Hcnonb30BaHne BHICOKHX JABJICHUN B
COBPEMEHHBIX TEXHOJIOTHUSX

60 Pemenwne 3agau o teme "JlaBnenue
KAIKOCTH"

61 ATmochepa 3eMiIH U IpUIHUHBL e
CYLIECTBOBaHMS

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

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

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

65 bapomerp-anepous. AtmocgepHoe
JTaBJICHUE Ha Pa3IMYHBIX BHICOTAX

66 BrrrankuBatomias cuia. 3akoH Apxumena

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

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

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

70 [InaBanue ten




JlaboparopHnas pabota "Hccienoanue

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

72 BosnyxomnaBanue. [inaBanue cynos

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

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

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

76 teMme "JlaBneHue TBEpAbIX TN, KUAKOCTEN
1 ra3oB"

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

78 Mexanunueckasi pabota

79 MomHocTs

80 Pemenue 3agau Ha onpeneneHue paboOThI U
MOIIIHOCTHU

81 PaGora cuinbl TSKECTH M CUITBI TPEHUS
Pemenue 3amgau o Teme "Pabora cuiibt

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

83 VYpok-uccnenosanue "Pacuér MOIIHOCTH,

pa3BUBAEMOM MPU NOIBEME T10 JIECTHULIE"




84

IIpocTeie MexaHU3MBI

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

86 pblyara JJisi HOJIBUXKHOTO U HEMOIBHKHOTO
0J10K0B"

87 "30510TOE MIPaBMIIO" MEXaHUKHU

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

89 MEXaHU3MBI B OBITY, TEXHUKE, JKUBBIX
opranusmax"

90 KoaddunmenT nonesznoro neicTBus
MPOCTBIX MEXaHU3MOB
JlaboparopHas pabota "Onpenenenue

91 KIIJI mnogBu>XKHOTO M HEMOABUXKHOTO
0s10k0B"

92 Mexannueckas sHeprusi. Kunetnueckas u
MOTEHIIMaIbHAs SHEePTUs

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

94 orpesiesieHue N3MEHEHUST KHHETHIEeCKON 1
MOTCHIINATHHON YHEPTHH MPU CKATHIBAHUN
TeJa M0 HAKJIOHHOMN IJIIOCKOCTH"

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

96 KonTtponshas padora no teme "Pabora u

MOITHOCTB. DHeprus" /Beepoccuiickas




poBepoYHas paboTa pu MPOBEICHUHN HA
OyMa)KHOM HOCHUTEJIEC

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

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

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

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

101 PaGora ¢ Tekctamu o teme "Dueprus" 1

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

OBIIEE KOJIMYECTBO YACOB I10 102 23

[NPOTPAMME




8 KVIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara udposBbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTudeckue fI[Sy‘ICHPIH :)lﬁ[()l:ll;OBaTeJIbele
padoThbI padoThsI pecypen
OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
1 KHHETHYECKOW TEOPUHU U X ONBITHHIC 1
MOJITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mojenu TBEpAOro, JKUAKOTO U 1
ra3000pa3HOro COCTOSTHUH BEIIeCTBA
Ypok-konpepennus "Kpucrannnueckue u
4 amopdusie tena. ['paden. [lomyuenue 1
HCKYCCTBEHHBIX aJIMa30B"
5 CMauuBaHue ¥ KanWIISIPHOCTb. 1
[ToBEepXHOCTHOE HATSKEHUE
TennoBoe pacmIMpeHne U cxaTue
Tennosoe nemwxkenue. Temmeparypa 1
TemnepaTypHbI€ Kbl
9 BHyTpenHsIs sHeprus u crnocoosl eé 1
WU3MEHEHHUS
10 Buapl Tenonepenaun 1
VYpoxk-koudepenuus "HMcnonabzoBanue
11 TEIJIOBBIX CBOMCTB BEIIECTB U MAaTEPUAJIOB B 1
LEJSIX dHeprocoepexeHus "
12 KonunuectBo Tennotsl. Y aenpHas 1

TCIINIOEMKOCTD




13

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

14

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

15

16

17

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

Pemenue 3anay no teme "TemnooomeH u
TEIJIOBOE paBHOBecHE"

JlaboparopHas pabota "Onpenenenue
KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJIOM
IpH TEII000MEeHe C HarpeThIM
METAJUIMYECKUM ITUIHHAPOM"

18

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

19

20

21

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

JlaGopatopHas pabota "OnpezneneHue
yJIeIbHOM TEIUIOTHI IJIaBJIeHus Jpaa"

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

"

TCII

22

[TapooGpa3oBanre U KOHIEHCAITHS.




Hcnapenue

Kunenue. Y nennHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTD

23
TEMIEPATYPHI KUTIEHUS OT aTMOC(HEpPHOTO
aBJICHUS

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

25 3aBUCHUMOCTH TeMIIepaTypbl KUIIEHUS OT 1
naBieHus"

26 HacpliieHHbIil 1 HEHACBHIEHHBIN Iap.
BiaxxHOoCTB BO311YXa
BrnaxHocTs BO31yxa U €€ u3MepeHue.

27 JlaboparopHnas padota "OnpeneneHue 0.5
OTHOCHUTEIIbHOM BIAXHOCTU BO3ayXa"

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

29 CBSI3aHHBIX C SBJICHUSIMU UCTIAPCHUS U
KOHIEHCAIINN

30 DHeprus TOTMBa. Y IeJbHas TerIoTa
CTOpaHHUS

31 [TpuHIMIIBI paOOTHI TETIOBHIX JBUTATENCH

39 [TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
CTOpaHHUS

33 KIIJI TermoBoro gBurareis

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

35 VYpoxk-koHpepennus "TemnoBsie ABUTATENN




U 3alllMTa OKpY>Karolen cpeant”

36 TennoBbie TOTEPH B TEIUIOCETAX

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

38 "TeruoBsie siBeHUs. MI3MeHneHne
arperaTHbIX COCTOSIHUH BeriecTa"
KoHnTtposbHas padora mo teme "TermmoBbie

39 siBNeHns. MI3MeHeHne arperaTHpix
cocTosiHUI BemecTBa"

40 Onektpu3zanus Ten. J[Ba poaa 3apsiioB
Ypoxk-uccnenosanue "Hccnenopanue

41 CIoco0O0B Pa3IUYHBIX BEIIECTB
HaJIeKTPU30BLIBATHCA"

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

43 ANEKTPUYECKOr0 noJs. [IpuHiun
CYINIEPIO3ULNH IIEKTPUUECKUX TTOJIEH

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

45 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

46 [IpoBOgHUKH, TUITEKTPUKH U
MOJTYTIPOBOTHUKU

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

48 Pemenue 3anau no Teme "3aKOH COXpaHEHHUs

3JIEKTpUYECKOro 3apsaa”




OnekTpuueckuil Tok. lctouHuku

49 1
ANEKTPUYECKOTO TOKA
Ypoxk-uccnenosanue "Hccnenopanue

50 JIEUCTBUA JIEKTPUUYECKOTO MOJISI HA 1
MIPOBOJIHUKYU U TUDJIEKTPUKH"

51 DIIEKTPUYECKHI TOK B METaJIaX 1

52 DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax 1

53 DJIeKTprUYecKas 1enb 1

o4 Cuna Toka. AMnepmerp 1

55 DIIEKTpUUYECKOE HarpskeHue. BonbTmeTp 1
JlaboparopHas padota "COopka u

56 HCIIBITAaHUE DJICKTPUUCCKOU TN 1
MOCTOSIHHOTO TOKa"

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

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

59 DIIEKTPUUYECKOE CONPOTUBIIEHUE. Y ACIBHOE 1
COTPOTHBIICHUE

60 JlaGopatopHas pabota "Onpeznenenue 1
YIETBHOTO COMPOTUBIICHUS MPOBOTHUKA"

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

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

63 [TocnenoBarenbHOE U MapalIeIbHOE 1

COCINHCHUA ITPOBOAHHUKOB




64

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

65

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

66

67

68

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

Pemenue 3a1au Ha npumeHeHue 3akoHa Oma
JUTSL Pa3JIMYHOTO COSIMHEHUSI IPOBOTHUKOB
OJ1C 1 BHyTpEHHEE COIPOTUBIICHHE
MCTOYHMKA TOKA. 3akoH OMa JiJ1s TOJIHOU
enu

69

Pemenue 3amau o reme "DJIC, BHyTpeHHEE
COINPOTHBIIEHNE UCTOYHMKA TOKa. 3akoH OMa
IS TOJIHOM 1enu”

70

71

JlabopaTtopnast padora "Onpexnenenne IC
N BHYTPCHHET'O COIMMPOTHUBIICHUSA UCTOYHHKA
ToKa"

[TpaBuna Kupxroga

72

JlaGopaTtopHnas pabota "[IpoBepka mpaBu
Kupxroga"

73

74

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

PaGora QJICKTPHUYICCKOIr'0 TOKA. MOIIIHOCTB




SJICKTPHUYCCKOI'O TOKA

75

76

JlaGopaTtopHnas pabora "Onpeznenenue
pabOThl ¥ MOIIHOCTH 3JIEKTPUYECKOTO TOKa"

3akon JIxoyns-Jlenna. [Torpedurenu
AEKTpUYECKOro Toka. KopoTkoe 3amMblkaHue

77

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

78

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

79

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

80

81

82

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

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

n

anyanmaum{ I10J14 ITIOCTOAHHBIX MarHUuTOB

OmneiT OpcTena. MaruuTtHoe nose
AIIEKTPUYECKOTO TOKA

83

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




TCXHHUKE

Cuna AMriiepa u onpejeneHue e

84
HarpaBJICHUs

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

86 Hcnonp3oBanue 31eKTpoABUTATEICH B
TEXHUUYECKUX YCTPONCTBAX U Ha TPAHCIOPTE

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

88 Ypok-koHpepenus "[IpakTudeckoe
MIPUMEHEHHUE 3JIEKTpOABUraTeiein"

89 JlaboparopHnas padota "KoHCcTpyrpoBaHue u
u3ydeHue paboThl dIEKTpoABUTaTENA"

90 JlabopaTtopnast pabora "U3zmepenne KII1/]
AJIEKTPOJIBUTATEIHFHON YCTAHOBKH"

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

92 W3MEHEHUH 3HAaYeHMsI U HalpaBJICHUS
WHAYKIIMOHHOTO TOKa"

Pemenne 3amau no reme "3akoH

93 AJIEKTPOMArHUTHON MHIyKIHH. [IpaBuiio
Jlenma"

94 OnextporeHepatop. CriocoObl MoITyueHHs
AIEKTPOIHEPT U

95 Ypok-koHpepeHIus "DIeKTPOCTaHIIUU Ha

BO300HOBJISIEMBIX UCTOYHUKA OHCPTHHU.




[Ipo6nemsl sxonoruu. ToruBHBIE
3JIEMEHTHI U AJIEKTpoMOoOuIn"

[MoxroroBka Kk KOHTPOJILHOW paboOTe MO TEME

96 . ; 1
DNEKTPOMArHUTHBIE SIBJICHUS

KoHnTtposbHast pabora "DineKTpoMarHuTHbIC

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

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

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

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

101 PaGora ¢ TekcTamu o Teme "MarHuTHbIe 1
ABJICHUS"

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

OBIIEE KOJIMYECTBO YACOB I10 102 995

[NPOTPAMME




9 KJIACC

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

JBUOKEHUE. Y CKOpEHUE




10

CKopoCTh paBHOYCKOPEHHOTO
MIPSMOJIMHEHHOTO IBYOKEeHHS. ['paduk
CKOPOCTH

11

Pemenue 3anau no teme "Ckopocthb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBIKEHUS"

12

13

[lepemelienue npu paBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBU)KEHUU

JlaboparopHas pabota "Onpenenenue

YCKOpEHUS Tella IPU PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOU IUI0CKOCTH"

14

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

15

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

16

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

17

18

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

Yckopenue cBo6ogHOTO nageHus. ONbITh
Tanunes




Pemenue 3agau no reme "Yckopenue

19
c¢BoOOHOTO MMaxeHus"

20 JIBukeHHe Tena, OpOIIEHHOTO MO YTIIOM K
TOPU30HTY

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

22 JIBIDKCHHUS TeJla, OpPOIIIEHHOTO 10T YIJIOM K
rOpU30HTY"
Pemenue 3agau mo treme "JIBrkeHue 1Mo

23 JIEHCTBUEM YCKOPEHUsSI CBOOOIHOTO
nageaus”

24 JIBuKEeHHE 10 OKPY>KHOCTH

o5 JInneliHas u yriaoBasi CKOPOCTb, IIEPUOA U
4acTtoTa

26 CKOpOCTh U YCKOPEHHE MPH JIBIXKEHUH TI0
OKPYKHOCTH

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

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

29 TeMe "MexaHN4eCKOe IBIKEHNE U
CrocoOkI ero onmucanus"
KonTpomnpHas pabota mo Teme

30 "MexaHn4ecKoe ABMKEHNE U CIIOCOOBI €T0

ornucauus"




31

[Iepssiit 3ak0oH HprotoHa. BekTop cuisl

Bropoii 3akon HerotoHa.

32 PaBHOelicTBYIOIIAA crita

33 Tpetuii 3akon Herotona. Cynepno3uius
cui

34 Cuna ynpyroctu. 3akoH ['yka

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

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

37 Cuna tpenus. KoapdummenT tpenns

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

39 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT
CHUJIbl HOPMAJIBHOTO J1aBJIEHUS"

40 JIBrKeHHE Tel 0 OKPYKHOCTH O]
JIEHCTBUEM HECKOJIBKUX CHII

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

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

43 Cuiia TSKeCTU Y 3aKOH BCEMUPHOTO

TATOTCHUA




JIBM>KEHHE Te BOKPYT I'PaBUTALUOHHOTO

44 nenrpa. Ilepsas kocMuyeckast CKOPOCTb

45 HesecomocTs u nieperpysku

46 PaBHOBecHe MaTepHUanbHON TOUKH.
AGCOMIOTHO TBEPIOE TEIIO

47 MowmeHT cuisl. [IpaBuno MOMEHTOB

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

49 Hmnynbsc cuiibl. YIIpyroe u Heynpyroe
B3aUMO/IeIiCTBHE

50 3aKOHBI U3MEHEHHUS U COXPAHECHUS
UMITYJIbCa

51 PeaktuBHOE nBMKEHIE
Pemenue 3anay no teme "3akoH

52 COXpaHEeHMsI uMIyibca. PeakTuBHOE
IBHKeHHne"

53 Mexanudeckast paboTa 1 MOITHOCTb

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

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

56 CBsi3b SHEPTHH U paOOTHI
JlaGopatopHas pabota "Onpeznenenue

57 paboThI CHIIBI YIPYTOCTH NPH NMOABEME

Tpy3a C UCIIOJIB30BAHUCM HETIOABHUIKHOT'O U




[MOABWXKHOTO OJIOKOB"

58

59

HOTeHHI/IaHBHaﬂ OHEpPIusa

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPTUu

60

61

62

3aKOH N3MEHEHHUS U COXPAaHEHUs
MEXaHUYECKON IHEPIUn

Pentenue 3amau mo teMe "3aKOHEI
W3MECHEHUS U COXpAaHEHUS MEXaHUYECKON
sHepruun"

[ToaroToBKa K KOHTPOJIBHOM paboTe MO

TeMe "B3aumopneiicTBue Ten. 3aKOHBI
coxpaHeHus"

63

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

64

65

66

67

KonebarensHoe aBmxenne. OCHOBHbIE
XapaKTepUCTUKHU KoJeOaHUl: mepuo,
4acTOTa, aMIUIATYAA
MareMaTH4ecKuil U NpyKUHHBIN

MasaTHUKH. JlabopaTtopHas paboTa
"UccnenoBanue 3aBUCUMOCTH TepUoa

KoJieOaHuil Tpy3a Ha HUTH OT JTUHBI HUTH"

JlaGopatopHas pabota "HccnenoBanue
3aBHCUMOCTH TepHoa KoneOaHui
IIPY’KWUHHOT'O MasATHUKA OT Macchl rpy3a”

FapMOHI/ILICCKI/IC KoJieOaHMs

0.5

68

JlabopaTtopHnas pabota "M3mepenne
YCKOPEHHSI CBOOOTHOTO TajeHus"




69

3aryxaromue Konebanus. BeiHyX1eHHbIE
koneOanus. Pesonanc

70

71

72

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

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

I‘py3a”

MexaHudeckue BOJIHEL: IpOOOJbHBIC U
IMOIICPCUYHBIC

73

CBolicTBa MeXaHUYECKUX BOIH. JlimHA
BOJIHBI U CKOPOCTb €€ pacrpoCTpaHEHHUS

74

75

76

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

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

3Byk. Pacnipoctpanenue u otpaxeHnue

3ByKa

77

78

79

Pemenue 3amau mo reme "3ByK"

Ypok-uccnenoBasue
"JKCEpUMEHTAIIBHOE OIPEIEIIEHNUE
IPaHUL YaCTOTHI CJIBIIIAMBIX 3BYKOBBIX
Kose0aHuit"

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

80

VYpoxk-uccnenosanne "Halmonenue n




00BsICHEHHE aKyCTUYECKOT0 pe3oHaHca"

Nudpa3syk u ynprpasByk. Kondepenius

81 "Hcnonb30BaHue yIbTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUAX"

82 OJEeKTpPOMarHUTHOE OJIE U
3JIEKTPOMArHUTHBIE BOJIHbI

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

84 AIIEKTPOMArHUTHBIX BOJH JUISI COTOBOM
cBsi3u. Panmonokanus. Kocmudeckas cBsizb

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

86 DJeKTpOMarHuTHas PUPOJIa CBETA.
CkopocTb cBeTa

87 BoiHOBEIE CBOICTBA CBETA:
uHTepdepeHus u Tuppaxus

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

89 [TpsMonuHeiiHOe pacTIpoCTpaHEHHE CBETA.
3armenus Connua u JIyHsl

90 3akoH oTpaxxeHus cBeTa. [lmockoe 3epkaio

01 [TocTpoenue nzobpaskeHuit,
c(OPMHUPOBAHHBIX 3EPKATIOM

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

93 JlaboparopHuas padota "Vcciienopanue




3aBUCHUMOCTH yTJjia IPeIOMJICHUS OT yriia
MaJICHUsI CBETOBOTO JIyya Ha TPaHHUIIC
«BO3IYX-CTEKJIO»"

VYpok-uccienosanue "AHanus u

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

95 MTOJTHOT'O BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, OITUKOBOJOKOHHAS CBS3b"

96 JIun3a, X0 My4eil B TUH3E

97 dopmyIia TOHKOH JTMH3BI

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

[Tonyuenue n300pakeHH ¢ MTOMOIIBIO

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

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

101 I'a3 xak onTuyeckas cucrema.

bnu3opykocTh U JabHO30PKOCTh
Paznoxxenue 6enoro cBeta B CIEKT.

102 Onreitel HeroToHna. Cnoxenue
CIEKTpaJIbHBIX 11BeTOB. [{ucnepcus ceeta

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

LIBETA [IPU CJIOKEHUHU 1IBETOB"

104 OmneiTel Pezepdopaa u miianerapHas




MoOJieJIb aToMa

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

106 KBanTs1. JIuneiiuaTeie CIIEKTPhI
Ypoxk-npaktukym "Habmonenue

107 CIUIOLIHBIX U JMHENYaThIX CIIEKTPOB
U3JIy4yeHUs U UCIyCcKaHus"

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

109 Ctpoenue aToMHOTO siipa. HykiaonHas
MoOJieJIb ATOMHOTO sJIpa

110 PannoaktuBHbIe npeBpanienus. M3oronsl

111 [Tepuon nmomypacnana
Ypoxk-koudepenuus "/leiicTBue

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

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

114 OHeprus cBs3M aTOMHBIX sijiep. CBA3b
Macchl ¥ SHEPTUU

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

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

117 HHEPreTHKa. DKOJOTHUECKUE MPOOIIeMbI
SIEPHOU HEPreTUKn"




[ToaroroBka K KOHTPOJILHOU paboTe MO

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

119 1 BoJIHBI. CBETOBBIE I KBAHTOBBIE
siBJIeHHS"

120 Pemenue pacdeTHbIX MO TeMe
"MexaHn4eckoe IBHKeHue"

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

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

123 JlaboparopHbie pabOTHI IO TEME
"Mexannyeckoe aBrxeHue"

124 JlaGopaTopHble paboThI IO TEME
"B3zaumMonencTBue Tea"

125 JlaGopaTtopubie padoTsl 1o Teme "[IpocTrie
MeXaHU3MbI"

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

127 Pemienne pacueTHBIX U KaU€CTBEHHBIX
3aga4d 1mo reme "BiraxxHOCTB"
Pemienne pac4eTHBIX M KaYECTBEHHBIX

128 3amay o teMe "KIIJ] TermaoBsIx
nBuraresuei”

129 Pemenne pacyeTHBIX M Ka4ECTBEHHBIX

3a7a4 0o TeMe "3aKOHBI IIOCTOSIHHOT'O




TOoKA"

Pemrenne PACUCTHBIX U KAYCCTBCHHBIX

130 1
3aznad no teme "KIIJI anexrpoycranoBok"

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

132 " " 1

CBeTOBbIE SIBIICHUS

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

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

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

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

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

I[TPOTPAMME




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

* dusuka: WHXEHEphl Oyaymiero: 8- Kiacc: yriyOJICHHBIM YPOBEHb:
y4eOHUK: B 2-X 4acTsx; 1-e m3manue, 8 kimacc/ bemara B.B., Boponmosa H.H.,
JlomauenkoB M.A. u np.; nmox pemakuued IlaneOparueBa HO.A. AkumonepHoe
00IIecTBO «3maTensCcTBO «IIpocBenienue»

« Owuszuka: HHXKEHepbl Oynaymiero: 9-if kmacc: yriyOJNeHHBIH YPOBEHb:
y4eOHUK: B 2-X 4acTsx; 1-e m3manue, 9 kmacc/ bemara B.B., Boponmora H.I.,
JlomauenkoB M.A. u nap.; nox penakiuei IlaneOpatuea FHO.A. AknuoHepHOE
obmectBo «M3natenscTBO «IIpocBeiienne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1.  B.W.Jlykamuk. CoopHuUK 3aaa4 1o ¢usuke. 7-9 xknacc. M.: [Ipocsenienue.

2. Marepuan KOMIUIEKTa TOJHOCTBIO COOTBETCTBYET [IpumepHoil mporpamme
no (¢u3MKe OCHOBHOTrO 00mero oOpa3oBaHHs, OO0S3aTEILHOMY MHHUMYMY
coJiepKaHusl, peKoMeH0BaH MunuctepctBoM o6pazoBanusi PD. CoopHUK 3a1au
no ¢usuke. 7-9 knaccol - [lepbimkun A.B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://videouroki.net/ https://resh.edu.ru/

https://www.yaklass.ru/p/fizika/8-klass/

https://www.yaklass.ru/p/fizika/9-klass/

https://phys-oge.sdamgia.ru Get-a-Class:

https://www.getaclass.ru/course/fizika-v-opytah-i-eksperimentah


https://www.yaklass.ru/p/fizika/8-klass/
https://www.yaklass.ru/p/fizika/9-klass/
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