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NOACHUTE/IbHAA 3ANUCKA

AnantupoBaHHas pabouas nporpamma no ydeOHomy npeametry «Du3ukar
ABJIIETCS. YacCThIO AJAaNTUPOBAHHOW 0Opa30BaTENbHOM MPOrpaMMbl OCHOBHOIO
o01rero 00pa3oBaHus OOYUaAOLIUXCS C 33JIEP>KKOM MCUXUYECKOTO Pa3BUTHS.

ApnanTtupoBaHHas pabouas mporpaMma no npeamery «@u3nka» Ha YpOBHE
OCHOBHOTO 001Iero o00pa3oBaHMs COCTaBlieHa Ha OCHOBE TpeOOBaHM K
pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTENbHOW MPOrpaMMbl OCHOBHOI'O
obmero oopazoanus, ®I'OC nns nereit ¢ OB3 u yue6Horo miana MAOY «COIII
Ne2y.

Bapuant pgaHHOW ajanTHUpOBAaHHOM MPOrpaMMbl  MPEINOJIaraeT, 4YTO
oOyuarommiicst ¢ 3[1P nmonydaer oOpa3zoBaHUe, MOJHOCTbIO COOTBETCTBYIOIIEE IO
UTOTOBBIM JIOCTHKEHHSIM K MOMEHTY 3aBepllieHHs OOydeHus OoO0pa3oBaHUIO
oOy4Jaromuxcs, He UMEIOUIUX OTPAaHUYEHUN MO BO3ZMOMXHOCTSIM 370POBbS, B TE K€
CPOKH O00yUYEeHHUSI.

[Ipu opranuzamuu  y4eOHOTO Tmpolecca HEOoOXOJUMO  YUHMTHIBATH
cnenuduyeckue oopasoBaTesibHbie TOTpeOHOCTH 00yyatomuxcs ¢ 311P:

e opraHmuszaius Imnpoiecca OOy4eHHUS C YYETOM CHEeUM(PUKA YCBOCHUS 3HAHHM,
yMEHUH W HaBbIKOB oOyuarommmucsa ¢ 3[IP ¢ yderom Temma y4ueOHON pabOTHI
(«mromIaroBomM» TPEIbSBICHUN MaTepuala, JT03UPOBAHHONW TOMOIIU B3pOCIIOrO,
UCIIOJIb30BAaHUM CIEIUATBHBIX METO/OB, MPUEMOB U CPEICTB, CIIOCOOCTBYIOLIUX
Kak 00IleMy pa3BUTHIO OOYy4YaroIIerocsi, Tak M KOMIIEHCAIIMM WHIUBUIYaATbHBIX
HEJIOCTAaTKOB Pa3BUTHA);

® yYeT AaKTYyaJlbHbIX M [OTEHUHAIbHBIX IIO3HABATEIBHBIX BO3MOKHOCTEM,
o0OecrieueHUe WHAMBUAYATBHOTO TeMmMIa OOy4YeHHs] M  MPOJABUKECHUS B
o0pa3oBaTeIbHOM MPOCTPAHCTBE JIS1 Pa3HbIX KaTeropuii ooyuaromuxcs ¢ 311P;

® [IOCTOSHHBIN (MOIIATrOBBIA) MOHUTOPHHI PE3YJIbTATUBHOCTH OOpa3oBaHUS U
c(OPMUPOBAHHOCTH COIMAIIBHOM KOMIIETEHLUMH OOYy4YalolUXCs, YPOBHA H
JAMHAMMKH TICUX0()HU3UUECKOTO Pa3BUTHS;

® [IOCTOSIHHOE CTUMYJMPOBAHUE T[I03HABATEIbHOW AaKTUBHOCTH, MOOYXACHUE
UHTepeca K cede, OKpyKarolleMy NPeAMETHOMY U COLIMAJILHOMY MUDY;

® [IOCTOSIHHAsI MOMOIIlb B OCMBICIIEHHUM M PACIIMPEHUH KOHTEKCTa YCBAaMBAEMBIX
3HAHMM, B 3aKPEIVIEHUH U COBEPIIEHCTBOBAHNN OCBOCHHBIX YMEHMIA;

e crienMajgbHOe O00Yy4YeHHE «IEePEeHOCY» C(HOPMUPOBAHHBIX 3HAHUM M yYMEHUH B
HOBBIE CUTyallMU B3aUMOJIEHCTBHSI C I€UCTBUTEIBHOCTBIO;



® pa3BUTHE M OTPAbOTKA CPEACTB KOMMYHHUKAIMH, NMPUEMOB KOHCTPYKTUBHOIO
oOLIeHUs1 U B3aUMOJAEICTBUS (C YWIEHaMH CEMbH, CO CBEPCTHUKAMHU, C B3POCIBIMH),
(opMHUpOBaHUE HABBIKOB COLMAIBHO 000PSIEMOr0 OBEICHHUS.

O01masi xapakTepucTHKA y4eOHOro npeamera « Pusnka

VYueOuwiii npeamer «®Duszukay SBISETCS CUCTEMOOOPA3YIOMIUM  JJIs
€CTEeCTBEHHOHAYUHBIX MPEIMETOB, MOCKOJbKY (PU3MUECKUE 3aKOHBI MHUPO3/IaHUS
SBJISIIOTCSI  OCHOBOM COJIEpKaHUsI KypCOB XHMHUH, Ouojoruu, reorpaduu u
acTpoHoMHH. PU3MKa BOOPYKAET OOYUYAIOIIMXCS HAYYHBIM METOJOM IO3HAHMUS,
MO3BOJISFOIINM TMOJTy4aTh OOBEKTUBHBIE 3HAHUS 00 OKPYXkKAIOIIEM MHUPE.

[Ipeqmer MakcuMallbHO HampaBieH Ha (OpMUpOBaAHHME HHTEpeca K
OPUPOJAHOMY M COLMAIBHOMY MHpPY, COBEPIICHCTBOBAHUE IO3HABATEIBHOM
nestenbHOCTH oOydaromuxcsi ¢ 3I[IP 3a cuer oBnageHuss MBICIUTEIHHBIMU
omeparusIMu CpaBHEHUsI, 0000IIEHNs, Pa3BUTUE CIIOCOOHOCTH apryMEHTHPOBATH
cBO€ MHEHHE, (OPMUPOBAHUE BOZMOKHOCTEH COBMECTHOM JEATETbHOCTH.

N3yuenue ¢usuku crnocodbcTByeT pa3Butuio y oOyuawomuxcs ¢ 3I1P
IPOCTPAHCTBEHHOT'O BOOOpakeHUs, (DYHKIMOHATBLHON TPAMOTHOCTH, YMEHHUS
BOCIIPUHUMATh U KPUTHYECKU aHATU3UPOBATH MH(POPMAIUIO, TIPEJCTABICHHYIO B
pasnuuHbIX (GopMax. 3HAYUMOCTH TpeAMeTa JJisi Ppa3BUTHS  KU3HEHHOU
KOMIIETEHIIMN OOYYaIOIMUXCS 3aKJIIOYAaeTCsl B YCBOCHUHM OCHOBBI (DHU3HMUYECKUX
3HaHWM, HEOOXOAMMBIX JUIsl TIOBCEJHEBHOW JKM3HU; HABBIKOB 3J0pPOBOTO U
Oe3omacHOro JJisi 4YeJlOBeKa U OKPY’KalIlel ero cpeapl olpa3a >KU3HH,
(bopMUPOBAHUH IKOJIOTHUECKOU KYJIbTYPHI.

[Iporpamma oTpakaer cojaepxkaHue oOydeHus mnpeametry «Dusmka» c
yu4eToM o0co0bIX oOpa3zoBaTenbHbIX MOTpeOHOCTEH oOyuarommxcs ¢ 3IIP.
OBnazeHne MOaHHBIM y4e€OHBIM TPEIMETOM TIPENCTABISET OMPEEICHHYIO
TpyaHOCTh it oOydaromuxcs ¢ 3[IP. D10 cBsA3aHO ¢ 0COOCHHOCTIMH
MBICIIUTEIHHOU €SI TEIbHOCTH, IEPUOJUICCKUMU KOJICOAaHUSIMU BHUMAHUSI, MaJIbIM
00BEMOM TMaMsITH, HEIOCTATOUYHOCTHIO OOIIETro 3amaca 3HAHHWM, MOHMKEHHBIM
MMO3HABATEIbHBIM HHTEPECOM U HU3KHM YPOBHEM PEUYEBOTO PA3BUTHSI.

Jlist mpeofoneHust TPYAHOCTEH B M3y4eHUU ydeOHOTO mpeameTa «Du3nKar»
HeoOXxonuMa amanrtanus o0beMa W XapakTepa yd4eOHOro marepuaia K
MMO3HABATEIbHBIM BO3MOYHOCTSIM JaHHOM KaTeropun oOydarolUXcs, y4eT WX
O0COOCHHOCTEW pPa3BUTHS: HUCIIOIb30BAHUE AJITOPUTMOB, BHYTPU MPEIMETHBIX M
MEXXIPEAMETHBIX CBS3EH, IOCTENIEHHOE YCIOKHEHUE N3Yy4aeMOro Marepuania.

JlaHHasi mporpaMMa KOHKPETHU3UPYET COJIEp’KaHHE NPEJAMETHBIX TEM B
COOTBETCTBHH C TpeOOBaHUSMH 00pa30BaTEIHLHOTO CTAHIAPTA, PEKOMEHIYEMYIO
MOCJIEI0BATENIbHOCTh M3YUEHHS Pa3fefoB (PU3UKU C YUYETOM MEXKIPEIMETHBIX U
BHYTPH TIPEIMETHBIX CBS3€W, JIOTMKKM YYeOHOro Tpoliecca, BO3PACTHBIX U
MICUXOJIOTHYECKUX 0coOeHHOoCcTel oOyvarommuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO
oO1iero oOpazoBaHusi, ONPEAEIISIET MUHUMAIIbHBIA HA0OP OMBITOB, IEMOHCTPALIUN,



MPOBOJUMBIX YYUTEIEM B Kjacce, Ja0OpaTOpHbIX padOT, BBINOJHIEMbIX
00y4arouMuMuUCH.

Metoaudeckor OCHOBOM HU3ydeHUs Kypca «Pu3MKa» HA YPOBHE OCHOBHOI'O
oOmero  oOpa3oBaHWsi  SIBISETCSI  CUCTEMHO-ACSTEIBHOCTHBIM  MOJXOJ,
o0ecrneynBaomuid TOCTH)KEHUE JMYHOCTHBIX, METANpPEAMETHBIX U IPEIMETHBIX
oOpa3oBaTelIbHBIX  PE3YJbTATOB  IOCPEACTBOM  OpraHU3allMd  aKTUBHOMU
MO3HABATEILHON NEATEIbHOCTH OOYYAIOIIUMXCSA, YTO OYEHb BAXKHO MPU 00y4YEHUU
nerent ¢ 3I1P, 115 KOTOPBIX XapaKTEPHO CHUKEHUE ITO3HABATEIBHOW aKTUBHOCTH.

Hean u 3a1a4u n3y4eHust yaeOHOro npeamera «Pusnka»

Obwue yenu wn3zydeHus ydeOHoro mnpenmera «Dusuka» mnpeacTaBieHbl B
paboueil mporpaMmme OCHOBHOTO 00IIIeTo 00pa3oBaHuUs.

OCHOBHOI 11€JIbI0 00yUEHUS IETEH C 3aJIeP>KKOM MCUXUUYECKOTO Pa3BUTHS Ha
JAHHOM TMPEAMETE SIBJISETCS: MOBBIIICHHE COLMAIBHOW aJanTallud JIETed 4depes
npuMeHeHne GU3NYECKUX 3HAHUN Ha MPAKTUKE.

s ob6yuarommxest ¢ 311P, Tak e, kak ¥ JyIi HOPMAaTUBHO Pa3BUBAIOIIHXCSI
CBEPCTHHUKOB,  OCBaMBAIOIIMX OCHOBHYIO  00pa30BaTEIbHYIO  IPOrpPaMmy,
JOMUHHUPYIOIEe 3HAUCHUE TPUOOPETAIOT TaKKUe yeiu, Kak:

" OCBOCHME 3HAaHMH O METOJaX HAy4YHOTO TO3HAHUSA NOPUPOAbI U
dbopMupoBaHue Ha 3TOH OCHOBE MpPEJCTaBICHUN O (U3UYECKONW KapTHHE
MUpa;

" OBJIQJICHUE YMEHUSMU TPOBOAUTH HAOIIOACHUS TPUPOIAHBIX SBIICHUM,
ONMKCHIBATh M 0000IIaTh pe3ybTaThl HAOIIOIEHUN, UCTIONB30BATh MPOCTHIE
U3MEpUTENIbHbIE  TPUOOPHl Mg W3y4YeHUs  (U3MUECKHX  SIBIICHUM;
NPENCTABISATh PE3yJbTaThl HAONIOACHUM WM HM3MEPEHUH C MOMOIIBIO
Tabiui, TpapuKOB W BBISABIATH HAa OJTOH OCHOBE OMIHPUUYECKHE
3aBUCUMOCTH; TPUMEHSITh TOJy4YCHHbIE 3HAHUS i1  OOBACHEHHS
pa3HOOOpa3HBIX MPUPOIHBIX SBICHUNW W MPOILIECCOB, MPHUHIIUIIOB JIEHCTBUS
BXHEHIINX TEXHUYECKUX YCTPOUCTB, JIJIS pelIeHUs (PU3NYECKUX 3a/1ay;

" pa3BUTHE MO3HABATEJIbHBIX MHTEPECOB, MHTEIUIEKTYaJIbHbIX U TBOPUYECKUX
CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTA B NPUOOPETCHUH HOBBIX 3HAHHM, MpU
pemieHHH  (U3UYECKUX 3a7ad W BBINOJHEHWW OKCIEPUMEHTAIBHBIX
UCCJIEIOBAHUH C UCTIOJIb30BaHNEM MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

" BOCTHTaHHE YOEKIEHHOCTH B BO3MOKHOCTH MO3HAHUS 3aKOHOB MPUPOJIBI, B
HEOOXOJMMOCTH Pa3yMHOTO HCIOJIb30BAHUSA JIOCTIDKCHHM HAyKd U
TEXHOJOTHN [JI1 JaJbHEWIIETO pa3BUTHS UEJIOBEYECKOTO OOIIECTRa,
YBOKCHUS K TBOpPIIAM HAyKd W TEXHUKH; OTHOIICHHS K (PU3MKE KaK K
AJIEMEHTY OOIEeUEI0BEYECKOU KYJIbTYPHI;

" WUCIOJIB30BAHME TMOJYYEHHBIX 3HAHUM W  yMEHUWA ISl pelleHus
NMPAKTUYECKUX 3a/lad TMOBCEJHEBHOW >KWM3HH, obOecreueHus Oe30macHOCTH
CBOCM  KW3HU, PALUOHAJIBHOIO  MPUPOJAONOJB30BAHUSA U OXPaHbI
OKPY’KAIOIIEH CPEBI.

JlocTrxeHue 3ThX 1esel 00ecrneurnBaeTcsl pelieHueM CIEAYIOMINX 3a0ay:



* 3HaKkoMcTBO oOyyaromuxcsa ¢ 3[IP ¢ Merogamu ucciegoBaHus 0OBEKTOB U
SIBJICHUU TIPUPOJBI;

" [pUOOpPETEHNE 3HAHUW O MEXaHMYECKHUX, TEIUIOBBIX, JIEKTPOMAarHUTHBIX U
KBAaHTOBBIX SIBJICHUAX, (U3UYECKUX BEIWYMHAX, XapPAKTEPU3YIOIIUX ITHU
SIBJICHUS,

* ¢opMHUpOBaHUE yMEHUN HAOJIIOAATH MPUPOJHBIC SIBJIECHUS W BBINOJHATH
OMBITHI, JabOpaTOpHble PabOThl U HKCIEPUMEHTATIbHBIE HCCIEAOBAHMS C
UCIOJIb30BAaHUEM HM3MEPUTENbHBIX MNPUOOPOB, IMIMPOKO MPUMEHSEMBIX B
IIPAKTUYECKOMN KU3HU;

" OBJIQJICHUE TAKUMH NOHATHUSIMH, KaK IMPUPOJHOE SIBICHHUE, DMIIUPUUYECKU
YCTAaHOBJICHHBIH (akT, mnpobiiemMa, THUIOTE3a, TEOPETUYECKUN BBIBOJ,
pe3yabpTaT IKCIEPUMEHTAIILHON ITPOBEPKH;

" [OHMMAHHUE OTJIWYWNA HAYYHBIX JAHHBIX OT HEMPOBEPEHHON HHQOpMAIINH,
LEHHOCTU HAayKHU [JIsl YJOBJIETBOPEHHUS OBITOBBIX, MPOU3BOACTBEHHBIX U
KyJbTYPHBIX TOTPEOHOCTEH UeIoBeKa.

Oco0enHocTH 0TOOpPa ¥ aKanTAUM Y4e0HOr0 MaTepuaJia no ¢pusuke

OcHoBoit  oOyuenus  obOywarommxcs ¢ 3[[P  Ha  mpemmerax
€CTEeCTBEHHOHAYYHOT'O IHUKJIA SBJISICTCS Pa3BUTHE Y HUX OCHOBHBIX MBICIUTEIBHBIX
omepanuii (aHajau3, CHUHTE3, CpaBHEHHE, OO0OOIICHHE) HAa OCHOBE BBHITIOJHCHUS
pa3BHUBAIOIIUX YIpaKHEHUH, (OpMUpPOBAHUE NIPUEMOB YMCTBEHHOW pPaOOTHI:
aHaNIM3 HWCXOJHBIX JaHHBIX, I[UIAHUPOBAHME MaTepuaa, OCYIIECTBICHUE
MO3TAIHOTO ¥ MTOTOBOTO CAMOKOHTPOJIA, & TaKXK€ OCYIIECTBIISICTCS JIMKBUIAIUS
npoOeioB B 3HAHHUAX, 3aKpeIUIeHWe HW3YYEHHOro MaTepuaia, OTpaboTka
ITOPUTMOB, TIOBTOPEHHUE MPOMIEHHOT0. boubllioe 3HaYeHHE MPHUAAECTCS YMEHHUIO
pacckasaTh O BBIIIOJIHEHHOW paboTe ¢ TMpaBUIBHBIM  yHOTpeOJieHHEeM
COOTBETCTBYIOIIEH TEPMUHOJIOTMM U COOJIIOJICHUEM JIOTHYECKHX CBSI3e B
uznaraemoMm matepuane. Jns oOyuatontuxcs 3[1P Ha ypoBHE OCHOBHOTO 0OIIEro
o0pa3oBaHus TO-TIPEKHEMY SBIISIIOTCS XapaKTEPHBIMU: HEIOCTATOYHBIM YPOBEHB
Pa3BUTHS OTIEIBHBIX MCUXUYECKUX MPOIECCOB (BOCHPUSITHS, BHUMAHUS, TAMSTH,
MBIIUICHUS]), CHUXKEHHBIA YPOBEHb WHTEIUIEKTYallbHOTO pPAa3BUTHUS, HU3KUM
YPOBEHb BBIMOJHEHUSI YYEOHBIX 3aJlaHUl, HHU3Kas YCIEMIHOCTh OOy4YeHUsI.
[loaTomy  mpum W3yUYEHUH busuku TpebyeTcs LeJICHAIIPABICHHOE
WHTEJUIEKTyadbHOe  pa3BuTue oOywaromuxcs ¢ 3[IP, oTBewaromee wux
OCOOCHHOCTSIM M BO3MOXKHOCTAM. Y4eT ocoOeHHocTel oOyuaronuxcsi c 3IIP
TpeOyeT, 4yTOOBl MPHM M3YYEHHH HOBOTO MaTepuajia o00s3aTeIbHO MPOUCXOIMUIIO
MHOTOKpPaTHOE €ro MOBTOPEHHUE; PACIHIMPEHHOE PACCMOTPEHUE TEM U BOIPOCOB,
PACKpBIBAIONIUX CBSI3b  (PU3MKK C OKU3HBIO, AKTyaJn3alus TEPBUYHOTO
KU3HEHHOTO OMbITa O0YyYarOLIUXCSl.

YcBoeHHe mMPOTpaMMHOTO MaTeprana 1o (U3WKe BBI3BIBACT OOJbIIHE
3aTpyaHeHus y oOywatomuxcst ¢ 3[IP, moatomy Teopusi uzydaercsi 6€3 BBIBOJIOB
CIOXHBIX (opmyll. 3agauu, TpeOYIOIINEe TPUMEHEHHS CIOKHBIX MaTeMaTHYECKUX
BBIYUCJICHUNA W (POopMyJsl, B OCOOCHHOCTH TaKUX TeM, Kak «MexaHu4yeckoe



JIBIDKEHUE», «ApxuMenoBa cuia», «MexaHuuecKas >HEPTUs», «DINEKTPUUECKUE
SBJICHUS», «DJIECKTPOMATrHUTHBIE SIBJICHHS», PEIIAIOTCA B KJIACCE C IMOMOIIBIO
YUUTENS.

Oco06oe BHUMaHWE TPU U3YyUYECHUH Kypca U3UKHU yAENSIeTCs MOCTAHOBKE U
OpraHu3alyd SKCIIEPUMEHTa, a TaKKe TMPOBEICHUIO (IIPEUMYIIECTBEHHO Ha
KaXJIOM YpOKE) KpaTKOBPEMEHHBIX IEMOHCTpalil (BO3MOXKHO C MUCIIOJIh30BaHUEM
AIIEKTPOHHOU JeMoHCTpanuu). HekoTopbie TeMbl 00S3aTEIBHO JTOJKHBI BKIIOYATh
OMOpHBIE JTA0OpaTOpHbIE PAOOThl, KOTOPbIE Pa3BUBAIOT YMEHHE TIOJIb30BATHCS
npocTelmmmMu  npudopaMu, aHAIM3UPOBATH TMOJYYEHHBIE JaHHble. B CBs3M C
OCOOCHHOCTSIMU  TIOBEJCHUS U  JeATenbHOCTH  oOywatrommxcss ¢ 3IIP
(pacTOpMOKEHHOCTh,  HEOPraHW30BAaHHOCTH)  MPEAYCMOTPEH  CTPOKAUIIHI
KOHTPOJb 32 COOJIOJCHUEM NPABHJI TEXHUKU O€30MACHOCTHU NpU IMPOBEACHUU
71a00paTOPHBIX U MPAKTUYECKUX PAOOT.

Bonpmoe BHuManue mnpu  u3ydeHuun (Qusukum noapoctkamu ¢ 3[1P
oOpamaercsi Ha OBJIQJICHUE HWMHU TPAKTUYECCKUMHU YMEHHSIMU ¢ HaBBIKaMHU.
[IpenycmaTpuBaeTcsi yMEHBIIIEHHE 00beMa TEOPETUUECKUX CBEICHUH, BKIFOUCHUE
OTIEIBHBIX TEM WM IeJbIX pa3JeioB B MaTepuaibl i 0030pHOrO,
03HAKOMUTEILHOTO WK (PaKkyIbTaTUBHOTO M3ydeHus. [Ipenyaraercs yMeHbIIICHUE
o0beMa MaTEeMaTUYECKUX BBIUYMCICHUM 3a CYET YBEJIWYEHUS KAadeCTBEHHOTO
ONUCAHMS SBJICHUM U TIPOIIECCOB.

JlocTaTOYHOE KOJIMYECTBO BPEMEHU OTBOJMUTCS HAa pacCMOTPEHHUE TEM M
BOMPOCOB, PACKPBIBAIOMIMX CBA3b (DU3UKKM C JKU3HBIO, C TEMH SIBICHHUSIMH,
HAOJII0IEHUSIMU, KOTOPBIE XOPOIIIO U3BECTHBI YUEHUKAM U3 UX KU3HEHHOT'O OTIBITA.

MakcuManbHO  MCHOJIB3YIOTCS ~ MEXKIPEIMETHBIE CBSI3M C  TaKUMU

JTUCIUIUIMHAMH, KaK reorpadus, Xumus, Ouosorus, T.K. oOydarommuecs ¢ 3[1P

0COOEHHO HYXIAIOTCS B IPETMIOJHECEHUH OJJHOTO U TOTO K€ Y4eOHOro Marepuasa
B Pa3JIMYHBIX aCHEKTaX, B €ro BaApbUPOBAHUHU, B HEOJHOKPATHOM MOBTOPEHUU U
3aKpEIUVIEHUM TIOJIYYCHHBIX 3HAaHUM M TPAKTHYECKUX yMEHUW. [lo3Bosis
paccMaTpuBaTh OJMH M TOT K€ y4eOHBIM MaTepuan C pa3HbIX TOYEK 3PEHUf,
MEXIPEIMETHBIE CBS3U CIIOCOOCTBYIOT €ro JIy4llleMy OCMBICICHHUIO, OoJee
MMPOYHOMY 3aKPEIJICHUIO ITOYYEHHBIX 3HAHUHN U ITPAKTUYECKUX YMEHUU.

Buabl nesitesbHocTH oOy4varomuxcs ¢ 3IIP, o0yciioBiieHHbIe 0CO0BIMH
o0pa3oBaTeJIbHBIMH NOTPEOHOCTSIMH M 00eclneYuBalOIIMe OCMBICJIEHHOE
OCBOEHHeE COJeP:KAHNU 00Pa30BaHUA MO npeamery «Puznka»

Tematndeckass W TEPMUHOJOTHMYECKash JIEKCHKa 1O Kypcy GU3HKHU
cootBeTcTBYeT AOOIT OOO.

Conepxanue BUA0B JearesibHocTH oOyyatomuxcs ¢ 3[1P Ha ypokax pusuku
ompejensieTcss WX O0coO0bIMH 00pa3oBaTeNbHBIMU MOTpeOHOCTAMH. [lomMuMmO
mupoko ucnonb3yeMbix B AOOIT OOO o6mux mis Bcex oOydaromuxcs BUIOB
JESTENBHOCTH CIEAYeT YCWIHTH BUIBI JACITEILHOCTH, CHENU(UIHBIC I TaHHON
KaTeropuu JieTeil, 0O0eCleUYnBaIOMe OCMBICICHHOE OCBOEHHUE COACPIKAHUS
o0pa3oBaHus MO MPEAMETY: YCUJICHHE MPEIMETHO-ITPAKTUUECKOMN JIESITEIIbHOCTH C



aKTUBU3ALMEH CEHCOPHBIX CUCTEM; OCBOCHHME MaTepHaja C OIOPOH Ha alrOPUTM;
«MOIIAarOBOCTh» B M3YyYEHHHM MaTepuala; HCIOIb30BaHUE JIOMOJHUTEIBHOM
BU3YyaJIbHON OMOpBI (CXEMbl, MIA0JIOHBI, OMOpPHBIE TAOJMUIBI); PEUYEBOM OTYET O
IpoLecce W pe3yJbTaTe JAEsTeNIbHOCTH; BBINOJHEHUE CHEUUaIbHBIX 3aJaHuM,
00ecneunBaoIUX KOPPEKLHIO PErYIISUN y4eOHO-I03HABATENbHOMN AESITEIbHOCTH
Y KOHTPOJIb COOCTBEHHOIO PE3yJIbTaTa.

Hnst obyuarouuxcst ¢ 3[1P cyiecTBeHHBIM SIBISIOTCS MPUEMBI pabOThI C
JEKCUYECKUM MaTepuanoM Mo mnpeamery. IlpoBoaurcs cnenumanbHass paboTa 1o
BBEJICHUIO B aKTUBHBIN CJIOBaph O0YYAIOIINXCS COOTBETCTBYIOLIEH TEPMUHOJIOTHH.
N3yyaembple TepMHMHBI BBOJATCS Ha IMOJHMCEHCOPHOM OCHOBE, 00s3aTenbHa
BU3YaJbHasl MOJAJEPAKKA, aJTOPUTMBbI PaOOTHI C OIpPEACICHUEM, OMOPHBIE CXEMBbI
JUTSL aKTYyaJTu3allui TEPMUHOJIOTHH.

B cBs3u ¢ ocoObiMu 00pa3oBaTENbHBIMU MOTPEOHOCTSIMU O0YYaAIOIIUXCS C
31IP, npu nmnaHupoBaHUU PAOOTHl YYEHUKA HA YPOKE CleNyeT NMPHUACPKUBATHCA
CJIEYIOLUX MOMEHTOB:

1. Ilpu ompoce HeoOXOQuUMO: JaBaThb QJITOPUTM OTBETA; pa3pelIaTh
MOJIb30BAaThCsl TUIAHOM, COCTABJICHHBIM IPU MOJATOTOBKE JAOMAIIHEro 3aJaHMus;
naBaTh OOJbIIE BPEMEHU TOTOBUTHCA K OTBETY Yy JOCKH; pa3pemniarbh JeiaTh
npeBapUTEIbHBIC 3aIIUCH, MOJIb30BATHCS HATIISTHBIMH MTOCOOUSIMHU.

2. [lo BO3MOXXHOCTH 3a/1aBaTh OOYYAIOIIMMCSI HABOJAIIME U YTOUHSIOIINE
BOIIPOCHI, KOTOPbIE IIOMOTYT UM MOCJIEA0BATENbHO U3I0KUTh MaTepHall.

3. CucreMaTu4ecKky IpoBEPsITh YCBOEHUE MaTepuaia o TeMaM YPOKOB, JUIs
CBOEBPEMEHHOI'0 OOHAPY’KEHUS IPOOEIOB B MPOILEIIIEM MaTepuare.

4. B nmpomecce wu3yueHMsT HOBOIO Marepuaja BHUMAHHE YUYECHHKOB
oOpamiaercsi Ha HauboJiee CIOXKHBIE paslenbl u3ydaemod Tembl. HeoOxomumo
yame oOpamiarbcss K HUM C BONPOCAMHU, BBISCHSIOIIMMU HOHHMMaHUE Yy4eOHOTro
MaTepuana, CTUMYJHUPOBATh BOMPOCHI MPHU 3aTPYAHEHUSAX B YCBOEHHUH HOBOTO
MmaTepuana.

Mecto yueOHoOro npeamera «®u3uka» B y4eOHOM IJIaHe

B coorBerctBum ¢ denepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 00miero oOpa3oBaHus ydeOHBIA TpenMer «Du3nka»
BXOJUT B TpeaMeTHyio o0jacth «EcTecTBeHHBIE Hayku» ©  SBISETCS
oOs3aTenbHbIM 111 u3ydeHus. Copepkanue ydeOHOTO TmpeameTa «Dusukay,
npeacTaBieHHoe B paboueil nmporpamme, coorBeTcTByeT I'OC OO0, ocHOBHOIM
o0Opa3oBaTeILHON MpOorpaMMe OCHOBHOT'O 00IIero 0Opa3oBaHUs, alalTUPOBAHHOM
OCHOBHOM 00pa3oBaTeIbHOW MpOrpaMMe OCHOBHOIO o00Imero oOpa3oBaHUs
OOyYaroIIMXCA C 3aICPKKON TICUXUIECKOTO PA3BUTHSI.



Ha u3yuenune ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBanus orBoautcs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B 8
Kiacce — 68 gacoB (2 yaca B Henen0), B 9 kinacce — 102 gaca (3 yaca B HEJEI0).

[Ipennaraemslii B mporpaMmMe no (u3MKe nepedyeHb JabopaTOpHBIX padoT U
OIBITOB HOCUT PEKOMEHAATENIbHBINA XapaKTep, YUUTENb JeIaeT BbIOOP MPOBEACHHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM MHAMBHAYAIbHBIX OCOOEHHOCTEH
oOy4aromuxcs, CNUCKa SKCIEPUMEHTAJIbHBIX 3aJaHHM, MpejaraeMblX B paMKax
OCHOBHOT'0 F'OCY/IApCTBEHHOI0 YK3aMEHA 110 (PU3HKE.



COAEPKXAHUE OBYUYEHUA
7 KITIACC

Pa3nen 1. ®u3uka u e€ poJib B MO3HAHUYN OKPY:KAIOIIEr0 MUPA.

®uszuka — Hayka O npupoze. SBneHus npuponsl. dusznueckue sBICHUA:
MEXaHNYECKUE, TEMIOBBIE, DIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbl. M3Mepenue ¢Qusnyeckux BenudyuH. Dusmyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoiHasi cuicTeMa €IMHUL.

Kak ¢usuka u japyrue ecrecTBEHHble HAyKd HU3Y4alOT MPUPOLY.
EcTecTBeHHOHAYUYHBIM METOJ| TMO3HAHUS: HAOIIOJEHUWE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE TUIIOTE3, IKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HabmonaemMoro sBieHus. Onucanue GU3NYECKUX SIBICHUN C TOMOLIBI0 MOJIENEH.

Jlemoncmpayuu.

1. MexaHHYecKHe, TEIUIOBBIE, JJIEKTPUUYECKHE, MAarHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. ®usnueckue NpubOpkl U MpoueAypa NPIMbIX U3MEPEHUN aHATIOTOBBIM U
U (GPOBBIM TPUOOPOM.
Jlabopamopnuie padbomwt u onvimeot.
1. OmpeneneHue EHBI AEICHUS Kbl U3MEPUTEIHLHOTO MPUOOpa.
2. H3MepeHune paccTosHUM.
3. U3mepenne 00bEMa KUAKOCTH U TBEPIOTO TEIA.
4. OrmpeneneHue pa3MepoB MaJibIX Tell.
5. M3mepeHue Ttemneparypsl IOpU IMOMOIIM KUJIKOCTHOIO TEPMOMETpA U
JaTYMKa TEMIEPATyPHI.

6. IlpoBenenue mccieqoBaHUS MO MPOBEPKE TUIIOTE3bI: NATBHOCTH MOJIETA
HIapvKa, MyIeHHOTO TOPU30HTAIBLHO, TeM OOJIble, YeM OOJIbIIe BHICOTA
IyCKa.

Paznen 2. IleppoHayaibHbIe CBECHUS O CTPOCHHUH BelIeCTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxenue dactul BemecTBa. CBSI3b CKOPOCTH JBHKEHUS 4YacTHI] C
Temmneparypoil. bpoyHoBckoe nBwxkenue, nuddysus. BzaunmopeiicTBue dvacTwHil
BEILIECTBA: IIPUTSIKEHUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHHUE Ta30B, KMAKOCTEH M TBEPIBIX
(kpucTaIIMYeCcKuX) Tel. B3auMoCBs3p MeXAy CBOWCTBAMM BEUIECTB B Pa3HbBIX
arperaTHpIX COCTOSTHUSIX M MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHoCTH
arperaTHbIX COCTOSHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenrie GpoyHOBCKOTO IBUKEHUSI.



2. Habmonenue nuddyszun.
3. HaGmionenue  sBiICHUM,  OOBACHSIOIIUXCA  MPUTSHKEHUEM WU
OTTAJIKUBAHUEM YAaCTHIl BEIIIECTRA.

Jlabopamophule padomut u onvimeot.

1. OneHka jJuamMeTrpa aToMa METOAOM pPsAaoB  (C  HCIOJb30BaHUEM

¢dotorpaduii).
2. OnbITHI O HAOIIOIEHUIO TETUIOBOTO PACIIUPEHHUSI Ta30B.
3. OnbIThl IO OOHAPYKEHUIO ACHCTBUS CHII MOJICKYJISIPHOTO MPUTSKECHMUSL.
Pasnen 3. /IBukenue u B3aumoaeiicTeue TeJl.
Mexannueckoe JBIKEeHHE. PaBHOMEpHOE M HEpPaBHOMEpPHOE JIBUKCHUE.
Cxopoctb. CpenHssi CKOPOCTh NMPU HEPABHOMEPHOM JIBIXKEHUU. Pacuer mytu u
BPEMEHHU JIBHKCHUS.
SABnenve wuHepuuu. 3aKOH HMHEpUMH. B3aumopaeicTBue Ten Kak TpPUYMHA
U3MEHEHUS CKOPOCTHU JBIDKCHHUS Tel. Macca Kak Mepa HHEPTHOCTH Teda.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTH € KOJUYECTBOM MOJIEKYJ B €IMHUIIE
o0béMa BelecTna.
Cwta Kak XapakTepucThuKa B3aumMmojaeucTBus Tenl. Cuiia ynpyrocTH W 3aKOH
I'yka. M3Mepenne cuiibl C MOMOIIBIO JUHAMOMETpa. SIBJIeHHE TATOTEHUS U CUJja
TskecTd. Cuia TSKECTH Ha Apyrux maHerax. Bec tema. HeBecomocts. CnoxxeHue
CWJI, HAPABJIEHHBIX MO OAHOM mpsimMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKoIbXkEeHNs U TPEHHUE MOKOos. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYEeCKOTO IBUXKEHUS TEJa.
2. M3MepeHne CKOpoCTH MPSAMOJIMHENHOTO IBUKECHUS.
3. HaGmronenue sBieHUst MHEPIUU.
4. HabGnroneHve n3MeHEHUsI CKOPOCTH TIPH B3aUMOJICHCTBUH TEJI.
5. CpaBHeHHME MacC IO B3aUMOJEHCTBUIO TEL.
6. CloxeHue cuj, HallpaBJICHHBIX 10 OAHOMN MPSMOM.
Jlabopamophuie pabomwt u onvimeol.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO ABUKEHHUS (IIapyKa B KUIKOCTH,
MOJIEIN DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmnpenenieHre CpeHEW CKOPOCTH CKOJBXEHHUS OpycKa WIM IIapuKa Mo
HAKJIOHHOM IUIOCKOCTH.
Omnpenenenue IIOTHOCTU TBEPAOTO Tea.

4. OnbIThl, AEMOHCTPHUPYIOIINE 3aBUCUMOCTb pacTsikeHus (aedopmanuu)
NPY>KUHBI OT IPUIIOKEHHON CUJIBI.

5. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIbKEHHS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TTOBEPXHOCTEH.

Paznen 4. /laBiieHue TBEPABIX TeJl, ;KUAKOCTEH M ra3oB.



Hanenune. CriocoObl yMEHBILIECHUS U YBEIUYECHHS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTb JaBiE€HHMS raza oT oObéMa, Temmeparypel. llepemaua naBneHus
TBEPABIMU TEJIAMH, JKUAKOCTIMU M ra3zamu. 3akoH [lackams. IIneBmatnueckue
MalIuHbl. 3aBUCUMOCTb JAaBJIEHUS JKUIKOCTU OT TayOuHbl. ['mapocratnyeckuii
napanokc. Coobmiaromnuecs cocyabl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emunn u atmocdepHoe aaieHue. [IpuuuHbI CylecTBOBaHUS
Bo3aymiHOM o6osnouku 3emiu. Onweit Toppuuennu. M3mepenue atmocdepHOro
JaBieHus. 3aBUCUMOCTb aTMOC(EPHOTO JIaBJIE€HUs OT BBICOTHI HAJl YPOBHEM MOPHI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TaBICHUS.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPY>KEHHOE B HUX Te€JO. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.

Jemoncmpayuu.
3aBUCHMOCTb JIaBJICHMS T'a3a OT TEMIIEPATYpPHI.

Ilepenaya naBieHUs KUIKOCTHIO U Fa30M.

CooOmaroruecs cocyabl.

I'mpapaBnnyeckuit pecc.

[IposiBneHue AercTBHUS aTMOC(PEPHOTO JTABJICHUS.

3aBUCUMOCTb BBITAIKMBAIONIEH CUJIBI OT 00bEMA MOTPYKEHHON 4YacTh

T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOILLIEHN CUIIBI BECY BBITECHEHHOU KUJIKOCTH.

8. YcioBHE IUIaBaHUs TEJI: IUIAaBAHUE WJIU IIOTPYKEHUE TEJI B 3aBUCUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.
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Jlabopamopnuie padbomwt u onvimeot.

1. HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJAE OT 00bEMa MOTPYKEHHOH B
AKUJKOCTh YaCTH TeJa.

2. OnpenenieHue  BBITAIKUBAIONIEH  CWIbL, JCWUCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CUIIbI, JEUCTBYIOIICH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBHCUMOCTh BBITAJIKUBAIOLIEH CHIIBL,
NEUCTBYIOIIEN Ha TEIO0 B KUAKOCTH, OT OO0BEMA MOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJla U OT IWIOTHOCTHU KUJIKOCTH.

5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
omnpeeIeHue €€ rPy30MnobEMHOCTH.

Pa3pnen 5. Pabora u MOIIHOCTH. DHEPrus.

Mexanndeckasi pabota. MOITHOCTE.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IIOCKOCTh. [IpaBuiio

paBHOBecusi pbluara. lIpumeHeHue mpaBuiia paBHOBECHUS pblyara K OJIOKY.



«3onoroe mpaBuino» Mexanuku. KIIJ[ mpocteix MexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. Kunermyeckas W NOTEHOHANBHAS DHEPTHS.
IIpeBpamienne 0THOrO BHJIa MEXaHUYECKOW DHEPTUM B IPYTOW. 3aKOH COXPaHEHUS
DHEPIUHU B MEXAHHUKE.

Jlemoncmpayuu.

1. IIpumMepsl IpOCTBIX MEXAHNU3MOB.

Jlabopamopnule padomut u onvimeot.

1. Omnpenenenue paOOTbl CHIIBI TPEHUS NMPU PAaBHOMEPHOM JBUKEHUU Tela

110 TOPU30HTAJIBHOW ITOBEPXHOCTH.

2. Hccnenosanue ycioBul paBHOBECHS pblyara.

3. M3mepenue KIIJ] HaKITOHHOM MJIOCKOCTH.

4. M3ydeHue 3aKOHA COXpaHECHUS MEXaHUYECKON SJHEPTUH.

8 KJIACC

Pa3znen 6. TensioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpPUM CTPOCHUS
BelllecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. ONbIThI, TOATBEPKIAIOUINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO -KUHETUYECKOU TEOPUH.

Mogenu TBEpAOro, JKHJIKOTO M Ta3000pa3HOTO COCTOSIHUM BeIECTBa.
Kpucrannuueckue u amopdusie tena. OObSICHEHNE CBOMCTB Ia30B, KUIKOCTEH U
TBEPIBIX TEI HAa OCHOBE TIOJIO)KEHUH MOJEKYJIIPHO-KUHETUUECKOM TEOPHHU.
CmauunBaHue U KamWUISIpHBIE siBJIeHUA. TemIoBoe pacuIupeHe U CKaTHe.

Temnepatypa. CBs3b TeMHOEPAaTypbl CO CKOPOCTBHIO TEIJIOBOTO JBHKECHUS
gactull. BHyTpeHHsss sHeprus. CrnocoObl W3MEHEHWS BHYTPEHHEH DHEPTHH:
TeIJIonepeaya u COBEpILICHUE paboTHI. Bus TETUIONEePEIayuH:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KomnuectBo Temiorel. YaenpHas TEIUIOEMKOCTH BEIlECTBA. 1eIiOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OanaHca. IlnaBienwe wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJAEIbHAs TEIUIOTa IUJIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcnapenue. Kunenue. YnenbHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpATyphl KHUIEHUS OT aTMOC(hEepHOTro
JaBJICHUS.

BnaxHocTbk BO3ayXAa.

DHeprus TOIINBA. Y ieJibHAs TEIIOTa CrOPaHUsl.

[Tpuamuner paGoTsl TemmoBbix nBurateneit KIIJ[ TemmoBoro maBuratens.
TermnoBbie ABUTATENIN U 3aIUTA OKPYKAIOIIECH CPEABI.

3aKOH COXpaHEHHMS Y NIPEBPAILICHUS SHEPTUU B TETUIOBBIX MTPOLECCAX.

Jemoncmpayuu.

1. HaOmronenrie GpoyHOBCKOTO IBUKEHUSI.



Ha6monenue nudpysun.

HaGmronenue ABieHN CMauyuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HaGmronenue TenioBoro paciiupeHus Ted.

W3meHeHune naBieHUs ra3a Mpu U3MEHEHUHU OOBbEMa M HarpeBaHUM WIIU
OXJIKJICHUU.

[IpaBuna u3mepeHus TeMiepaTypsbl.

Bune! Teruionepenayu.

OxJakeHue NMpu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHUH padOThl BHEIIHUMH CHUJIAMHU.

AR o

L © N o

10. CpaBHEHHE TEIJIOEMKOCTEN Pa3JINYHBIX BEILIECTB.

11. HaGmronenue kumneHusl.

12. HaGmroieHre mocTosiHCTBA TEMIIEpaTyphl MPH TIJIaBJICHUU.

13. Mojienu TenI0BbIX ABUTATENEN.

Jlabopamopnuie padomut u onvimot.

1. OmnbIThI MO OOHAPYKEHUIO ICUCTBUS CHUJT MOJICKYJIIPHOTO TIPUTSYKESHUS.

2. OnbIThI NO BBIPAIIMBAHUIO KPUCTAIIJIOB TIOBAPEHHOM COJIM WJIM caxapa.

3. OneITel IO HAOJIOJCHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUJIKOCTEH U

TBEPABIX TEIL.

4. OmnpeneneHue NaBJICHUS BO3/1yXa B OaJIJIOHE IITIPHIIA.

OnbITEl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh JABJIECHHUS BO3JyXa OT €ro
00BbEMa U HarpeBaHUS WA OXJIAXKICHHUS.

6. [IpoBepka rumnore3bl TMHEHHONW 3aBUCUMOCTH JJIMHBI CTOJTOMKA KUIKOCTH

B TEPMOMETPUYECKOI TpyOKe OT TeMIiepaTyphl.
7. HaOmionenwe wu3MeHEeHHs BHYTpPEHHEH OJHEpruM Tella B pe3yibTare
TEIUIONepeaaur U paboThl BHEIIHUX CHII.

8. HccnenoBanue siBICHMS TEMJI00OOMEHA MPU CMENIMBAHUU XOJOJHOW H

ropsiueu BOJIBI.

9. OmpeneneHrne  KOJMYECTBA  TEIUIOTHL, IOJYYEHHOTO  BOJOM  IpHU

TEIUI0O0OMEHE C HArpEThIM METAJUTHUECKUM IIUITHHIPOM.

10. OnpenienieHne y1eIbHON TEMI0EMKOCTH BEIECTBA.

11. MccnenoBanue nporecca ucnapeHusl.

12. OnpeneneHre OTHOCUTENBHOM BIAXKHOCTH BO3AyXa.

13. OnpeneneHue yaelIbHOU TEIIOThI MJIaBIEHHUS JIb/A.

Pa3zjien 7. DiiekTpuYecKHe M MATHUTHBIE SIBJICHUS.

Onektpuzauust Tena. [[Ba pona anexkTpuyeckux 3apsoB. BzaumopeicTBue
3apspKeHHBIX  Tell. 3akoH Kynona (3aBUCMMOCTh  CHJIBI  B3aUMOJCHCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPS0B U PACCTOSHUS MEXTY TeIaMu).

Onekrpuueckoe mnose. Hanpsoxk€HHOCTh anektpudeckoro noiist. [lpuHinun
CYNEepHO3ULUHU IEKTPUUECKUX MoJIel (Ha KAYeCTBEHHOM YPOBHE).



Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JEKTPUUECKUN 3apsl.
Crpoenne aroma. [IpoBOIHMKM W  JHUAJIEKTPUKU. 3aKOH  COXPaHEHMUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCIIOBUS CYHIECTBOBAHUS DIECKTPUUYECKOTO TOKA.
NcTtoyHukn mMOCTOSSTHHOTO TOKa. JIeMCTBUSL DIIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckass uenb. Cumia  TOka.  DJEKTPUYECKOE  HAIpsHKEHHE.
ConpoTuBieHUEe TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
st yyactka nenu. [lociepoBaTenbHOE W MapajuieNIbHOE — COCUHEHUE
MIPOBOJHUKOB.

PaGora u MOHIHOCTH AJEKTpUYECKOro Toka. 3akoH JDxoyns—JIlenna.
DneKTpuuecKue 1enyu U MOTpeOUTeNn MEKTPUUIECKo sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMoAeHCTBHME  MOCTOSIHHBIX ~ MAarHMTOB.
MaruauTtHoe nosie. MarHutHoe nojie 3eMJIM U €ro 3Ha4eHUe JJIs )KU3HU Ha 3eMIie.
OnbiT  Opcrena. MaruutHoe 1oJ€  3JIEKTpUYecKoro Toka. lIpuMeHeHue
3JIEKTPOMArHUTOB B T€XHUKE. J[eHCTBME MAarHUTHOIO TOJIsl HA TPOBOJHUK C TOKOM.
DJIEeKTPOABUTATENIb TOCTOSIHHOTO TOKa. MCMonb30BaHUE 3JIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAaX U HA TPAHCIIOPTE.

OnbiTel Papajes. SABneHue 3aeKTpoMarHuTHOW uHAyKIuU. [IpaBuio Jlenna.
DneKTporeHepaTop. Crnioco0b1 MOJIyYEHHUS ANEKTPUYECKOU SHEPTUHU.
DNEKTPOCTaHIIMK Ha BO3OOHOBISIEMBIX HCTOUHUKAX SHEPTUH.

Jemoncmpayuu.

DJeKTpu3anus Ted.
JIBa posia 3EKTPUUYECKHX 3aPSAIOB U B3AaUMOAECHCTBUE 3aPSAKEHHBIX TEL.
Y CTpONCTBO U IEUCTBUE IIEKTPOCKOIIA.
DNeKTpocTaTU4YeCcKass MHAYKIIHS.
3aKOH COXpaHEHUs ANEKTPUUECKHUX 3aPSIO0B.
[IpOBOTHUKH U TUDJICKTPUKH.
MoaenupoBaHue CUIOBBIX JUHUH JIEKTPUUECKOTO TTOJIS.
HcTouHnky MOCTOSHHOTO TOKA.
JIeCTBUS 3IEKTPUYECKOT 0 TOKA.
. DIIEKTPUYECKUI TOK B KUJKOCTH.
. ['a30BbI111 pazpsn.
. I3MepeHue cuibl Toka aMnepmMeTpom.
. I3MepeHue 3JIeKTpUIEeCKOro HAMPSIKEHNS BOJIBTMETPOM.
. PeocTaTt u marasuH COnpOTUBIEHHUN.
. B3aumopencTBre MOCTOSTHHBIX MATHUTOB.
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. MOI[GJ'H/IpOBaHI/IC HCBO3MOXHOCTH Pa3CIICHUA II0JIFOCOB MarHuTa.



17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEW ITOCTOSIHHBIX MArHUTOB.

OmneiT Opcrena.

MarauTtHoe noJie TOKa. DJIEKTPOMAarHur.

JlencTBrue MarHUTHOTO MOJISI HA IIPOBOJHUK C TOKOM.

DIIEKTPOABUTATEIb TIOCTOSTHHOTO TOKA.

HccnenoBanue sBIEHUS IIEKTPOMArHUTHOW MHAYKIIUH.

Omnbrter Papanes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIIMOHHOTO TOKa OT YCIOBHM €ro
BO3HUKHOBCHUS.

DIIEKTPOTE€HEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnuie padomuvt u onvimol.

1.

o v ok~ w

10.
11.

12.

13.

14.

15.

16.

OnpITEl  TIO Ha6J'IIOI[€HI/II-O QJICKTpU3alIu  TCJI HHHYKHHCﬁ n 1npu

CONPUKOCHOBEHHH.
UccnenoBanue A€HCTBUS OSJEKTPUUECKOrO TMOJII HA TMPOBOJHUKH U
JTUDIIEKTPUKU.

Co6opka u mpoBepka padOThI JIEKTPUUECKOH IIETTH MOCTOSHHOTO TOKA.
N3Mmepenue u peryanpoBaHue CUJIbI TOKA.

N3Mepenue u peryanpoBaHue HaPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4Y€pE3 pPE3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTb ANEKTPUUYECKOT O
CONPOTUBIICHUSI TPOBOJHUKA OT €ro [JIHMHBI, IUIOAAUA IONEPEYHOTO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWIa CIOXKEHHUS HANPSHKECHUM IIPU  TOCJIEN0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [Js CWIbl TOKA IPU MapaUICIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue padOTHI DIEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpezneneHre MOUIHOCTH  JJIEKTPUUECKOrO TOKA, BBIAEISAEMOM Ha
pe3ucTope.

HccnenoBanne 3aBUCMMOCTH CUJIBI TOKA, UAYLIETO YEPE3 JAMIIOYKY, OT
HaIpsSKEHUS HA HEW.

Onpenenenue K111 HarpeBaTesi.

HccnenoBanre MarHuTHOrO B3aMMOJEHUCTBHS IOCTOSIHHBIX MATHUTOB.
N3yuenne MarHWTHOrO MOJS  IOCTOSHHBIX ~ MAarHUTOB IPU  MX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne neMCTBUS JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBI, JEMOHCTPUPYIOIIME 3aBUCHMOCTb CHJIbI  B3aHMMOJEUCTBUSA
KaTyIIKA C TOKOM M MarHura OT CWJIbl TOKa W HAIpaBlICHUS TOKa B
KaTyILKe.

18. M3yueHue neiCcTBUA MArHUTHOT'O I10JI HA IIPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue 1 u3yyeHue padoThl 3JIEKTPOIBUraATEIS.

20. M3mepenune K11/l anexTpoaBUraTENbHON YCTAHOBKHU.

21. OOBITBl O MCCIEAOBAHUIO SBJICHUS DJIEKTPOMArHUTHOM HMHIYKIUU:
UCCIIEIOBAHME W3MEHEHUN 3HAYCHUs WU HANpPaBICHUS HUHAYKIIMOHHOIO
TOKa.

9 KJIACC

Pa3nen 8. Mexannuyeckue siBJICHUSI.

Mexannueckoe JABWKeHHE. MarepuanbHas Touka. (Cucrema OTCUETaA.
OTHOCHUTEIBLHOCTh MEXAaHWYECKOIO0 JIBUKEHUS. PaBHOMEpHOE MPSIMOJIMHEUHOE
nB>keHrne. HepaBHoMepHOE mpsiMoiMHetHOe nBuxeHne. CpeaHsisi ¥ MTHOBEHHAs
CKOpOCTb TeJia TP HEPABHOMEPHOM JIBUYKCHUHU.

VYckopenune. PaBHOoyckopeHHOe mpsiMosinHelHOe JBrkeHue. (CBoOonHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE nBMKEHHE MO OKpY>KHOCTH. [lepmonm u wyactora oOpamieHwus.
JIuneliHas U yriaoBas CKOpocTH. LIeHTpoCcTpeMUTENBHOE YCKOPEHUE.

[Tepsoiii 3akoH HeroToHa. Bropoit 3akon Hetotona. Tpetuii 3akon HeroToHa.
[TpyuHUIMD CynEepIO3ULINY CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHHS: cujla TPEHUS CKOJIBKEHUS, CUIIA
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nageHud. JBmxkenue miuaner Bokpyr Comnnua. IlepBas kocmuyeckass CKOpPOCTb.
HesecoMocTts u neperpysku.

PaBHOBecue matepranibHOM TOukH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJA C 3aKPEIUIEHHON OChIO BpamieHusi. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynec Tena. M3meHenue ummynbca. UMmynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibCca. PeakTHBHOE IBUKEHHUE.

Mexannueckass paboTra W MOIIHOCTh. PaboTa cui TSKECTH, YNPYTroCTH,
tperusi. CBsi3b dHEpruu U padbotsl. [loTeHIManbHas SHEPTHS Teja, MOAHITOrO HaJ
MMOBEPXHOCTHIO 3eMiIH. [loTeHImanbpHas 3HEPrus c:kaTou NpykuHbl. Kunernueckas
sHeprus. Teopema O KMHETHYECKOM SHEPIrHH. 3aKOH COXPAHECHHS] MEXaHUYECKOU
SHEPIruu.

Jemoncmpayuu.

1. HaOnronenune MexaHUYECKOTO ABUKEHHUS TeJla OTHOCUTEIBHO PA3HbIX Tell

OTYETA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHME MyTel W TPACKTOPHUM NBUKEHHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

HN3mepenne CKOpOCTH M YCKOPEHHUS TPSAMOJIMHENHOTO JBUKEHHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JIBUKEHMUS.

HaGmonenue nBrxeHus Tena no OKpy>KHOCTH.

HaGmronenne MexaHM4eCKUX SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PABHOMEPHOM UM  YCKOPEHHOM  JIBUYKEHHU
OTHOCUTENIBHO KaOMHETa PU3KKH.

3aBUCUMOCTh YCKOPEHHUS TeJla OT MacChl T€Jla U JCHUCTBYIONIEH HAa HErO
CUJIBI.

HaGmonenue paBeHCTBa CUJT PU B3aUMOACHCTBUM TEJ.

HN3meHeHue Beca Tenna npu yCKOPEHHOM JIBUKEHHH.

[Iepenaua umiynbca npu B3aUMOACUCTBUU TETL.

[IpeobpazoBanus SHEPTUU MPU B3aUMOIECHCTBUH TEJ.

CoxpaHeHue uMnyJibca Npv HEYNPyroM B3auMOICHCTBUM.

CoxpaHeHre UMITyJIbCa IPH a0COFOTHO YIIPYTOM B3aUMO,ICHCTBUM.
HaGmonenne peakTMBHOTO IBUKEHUS.

CoxpaHeHne MeXaHUYeCKOM SHEPTUH MPU CBOOOHOM MaJICHUH.
CoxpaHeHue MEXaHUYECKOM IHEPIUH MPHU IBUKECHUU TeJa MO ASHCTBUEM
MPYKUHBI.

Jlabopamopnuie padbomwt u onvimeot.

1.

KoncTpynpoBanue Tpakra IJjisi pa3roHa W JajdbHEHIIEro paBHOMEPHOIO
JBIDKCHUSI IIIAPUKA WJTH TEJICKKHU.

OmpeneneHue cCpeaHEd CKOPOCTH CKOJBKEHHsI OpycKa WM JIBHYKCHUS
IIapyKa 1Mo HaKJIOHHOM TIJIOCKOCTH.

OmpeneneHue yCKOpeHHsI Tela TNMPU PaBHOYCKOPEHHOM JBMIKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBHCUMOCTH IyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM
JBIDKCHUH 0€3 HauyaJIbHON CKOPOCTH.

IIpoBepka THUIIOTE3BI: €CIM IIPH PABHOYCKOPEHHOM JIBMOKCHUHU 0e€3
HAYaJIbHOM CKOPOCTH IIYTH OTHOCATCSA KaK psii HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMECHH OJIMHAKOBHI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHUS CKOJBXKEHHS OT  CHIIBI
HOPMAaJIPHOTO JTaBJICHUS.

Omnpenencane kKodHPUITMESHTA TPEHUS CKOJTbKCHUS.

Onpenenenue )KECTKOCTU NPYKUHBI.

Omnpenencaue pabOTHI CHIIBI TPEHUS MPH PAaBHOMEPHOM JBM)KCHUHU Teia
10 TOPU3OHTAJIBHON ITOBEPXHOCTH.



10. OnpenenieHne  paboOThl  CUJIBI  YIIPYTOCTH TpH  MHOIBEME TIpy3a C
MCII0JIb30BAaHUEM HEMOJBM>KHOIO U MOJABHKHOTO OJIOKOB.

11. I3ydeHnue 3akOHa COXpaHEHUS YHEPTUN.

Pa3nen 9. Mexannuyeckue KojieGaHus U BOJIHBI.

KonebarensHoe npmkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUI: IEPUO/I,
4acToTa, aMIUINTyaa. MarteMaTu4ecKuil U NPy KUHHBIM MasTHUKU. IIpeBpaiienue
SHEPrUU MPH KOJIeOATEIHHOM BUKEHUU.

3aryxaromue — koniebaHusA.  BeiHykIeHHble — koneOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOHCTBA MEXaHWYECKMX BOJIH. [IpoponbHble U
NOMNEPEYHbIE BOJIHBIL. JlIMHA BOJHBI M CKOPOCTh €€ pacipOCTPaHEHMS.
MexaHn4yecKue BOJHBI B TBEPAOM TeJIE, CEICMUYECKHUE BOJIHBI.

3Byk. I'poMkocTh 3Byka u BbicoTa TOHa. OTpaxkeHue 3Byka. MHppa3Byk u
yJIBTPa3BYK.

Jemoncmpayuu.

1. HaGmonenne koneOaHuil Ten MOJ JEUCTBUEM CUJIbI TSHKECTH M CHJIBI
YIOPYTOCTH.

HaGmonenue konebanuii rpy3a Ha HUTU U Ha TPY>KUHE.

HaGmronenre BoIHYX/IEHHBIX KOJIEOaHHI U pe30HaHCa.

PacnpocTpaHeHue npo1oyIbHBIX U TONEPEYHBIX BOJIH (HAa MOJIEINN).

Habmronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHUI1 pE30HaHC.

Jlabopamopnuie padbomwt u onvimeot.

1. OnpeneneHne 4YacTOThl UM IEpHOAAa KojeOaHUI MaTeMaTHYecKOro
MasiTHUKA.
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2. Ompezenenue 4acTOThI U IEPHOJA KOJIEOAaHUN TPYKUHHOTO MAasITHHUKA.
3. HccnenoBanue 3aBUCUMOCTH TIEpHO/ia KOIeOaHUid MOABEIIIECHHOTO K HUTH
rpy3a OT IJTUHBI HUTH.
4. VlccmenoBaHue 3aBUCHUMOCTH MEPUO/Ia KOJICOAHUH MPY>KHHHOTO MasITHIKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH TiepuoAa KojaeOaHWil rpy3a, MOJBEIICHHOTO K
HUTH, OT MaccChl Ipy3a.
6. ONBITBI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  TI€puoJa  KoJeOaHU
NPY>KUHHOTO MasATHHKA OT MAcCChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3MepeHue yckopeHHsi CBOOOJHOTO NaJAeHUS.
Paznen 10. DneKkTpoMarHuTHoOeE 1MoJie M 3JIeKTPOMATHUTHBIE BOJHBI.
DONEeKTPOMArHUTHOE  MoJie.  DJIEKTpoMarHuTHble  BoiHbL.  CBoiicTBa
ANEKTPOMArHUTHhIX BOJIH. Illkama »leKTpOMarHUTHBIX BOJIH. Fcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBA3HU.



DneKTpoMarHuTHas npupoga ceera. CkopocTb cBeTa. BomHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.

Jlabopamopnule padomut u onvimeot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
Pa3nena 11. CBeToBbI€E IBJICHUA.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETa. [IpssmonunerHoe

pacnpoctpanenue ceta. 3atMeHus: Connna u JIynsl. Otpaxkenue cpeta. [lnockoe
3epKaio. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenune cBeta. 3akoH mnpenomyieHUs cBera. [lomHOe BHyTpeHHEe
OTpakeHHWe cBeTa. Vcnonb30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xox onayuedr B JuH3e. OmnTuueckas cucrtema (QoToamnmapara,
MUKPOCKOINAa M Tejieckomna. [71a3 kKak onrthueckas cucrtema. bin3opykocTh U
JaTbHO30PKOCTb.

Paznoxenune Oenmoro cBerta B cnekrp. Omnwitel Hetotona. CrnoskeHue
CIIEKTPaJIbHBIX IBETOB. J(Hcnepcus cBera.

Jemoncmpayuu.

[IpssMonuHEHOE paCcIPOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tony4yenue n300pakeHMi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJax.
[Ipenomnenue ceera.

OnTuueckui CBETOBO/I.

Xon tydeit B coOuparonieit JImHse.

XoJ JIydel B paCCEUBAIOIIEH JIMH3E.

[Tony4yenune n3o00pakeHUi ¢ TOMOIIIBIO JIMH3.

[Tpunaun nevictBus poroanmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Mopnens riasa.

11. Paznoxxenue 6e1oro cBeTa B CIIEKTP.

12. [lomy4yenwne Genoro cBeTa MpH CI0KEHUU CBETA PA3HBIX IIBETOB.
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Jlabopamopnuie pabomot u onvimeol.

1. HccnenoBanue 3aBUCUMOCTH yIJIa OTPAKEHHUS CBETOBOIO Jiyda OT yrIJa
MaIcHusl.

2. HM3ydeHue xapaKTEpHUCTHUK U300paKEHUS MTPEIMETA B TIJIOCKOM 3€pKaJie.

3. HccnenoBanue 3aBUCHUMOCTH yTJIa IPEJIOMJIEHUSI CBETOBOTO JIyda OT yriia
MaJICHUS Ha TPAHUIIEC «BO3TYyX—CTEKIIO».



4. llonyueHune n300paXkeHUl C MOMOIBIO COOMPAIOIIEH TUH3BI.
Onpenenenue (HOKyCHOr0O pacCTOSHUS U ONTHYECKON CHITbI COOMpPArOIIeit
JVH3BI.

6. ONBITHI IO PA3NI0KEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OnbITHl IO BOCHPUSATUIO L[BETA MPEIMETOB NPHU UX HAOIIOACHUH Yepe3
[BETOBbIE (PUIIBTPHI.

Pa3nen 12. KBanToBbIE sIBJIEHMS.

Omnwitel Pesepdopaa u nnanerapuas mojnenb aroma. Moxens atoma bopa.
Hcnyckanue u norinoiieHure ceera atoMoM. KBaHTbl. JInHeWyaThie CIIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uzinydeHus. CTpOoeHHE aTOMHOTO
anpa. Hykmonnas wMopens aromHoro siapa. W3oromnsl.  PagmoakTuBHBIE
npeBpaienus. [lepuon nmomypacnana aToOMHBIX sEP.

SnepHble peakiuu. 3aKOHBI COXpPAHEHUsS 3apsAJ0BOTO M MAacCOBOIO YHCEIL.
OHeprusi cBsizu aTOMHBIX sijep. CBs3b Macchl U dHepruu. Peaknuu cuHTe3a u
nenenus siaep. Uctounuku sueprun CoHIA U 3BE3/I.

Anepnas sHepreTuka. JIeMCTBUS pPaJMOAKTUBHBIX HM3JYYCHUN Ha JKHUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Y4YEHUS U TOTJIOMICHHUS.

2. CHeKTpbl pa3IuYHbIX ra30B.

3. Cnekrtp Bogopo/a.

4. HaOmronenue TpekoB B kamepe BunbcoHa.

5. Paborta cuérurka MOHU3UPYIOIIUX U3ITyYECHUH.

6. Peructpanus nznydeHus: IpupOIHBIX MUHEPAIOB U TPOIYKTOB.

Jlabopamopnuie padbomwt u onvimot.

1. HaGnroneHue CIUIONMIHBIX M TMHEHYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HccrnenoBanue TpEeKOB: U3MEPEHUE DHEPTHM YACTULIBI IO TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepenue pannoakTuBHOTO (hOHA.

IHoBTOPUTEIHbHO-0000 A0 MOYJIb.

[ToBTOpUTETHEHO-0000MIAIONUN MOAYTh TIPEAHAZHAYCH JII CHUCTEMATU3AINH
U 00oOuieHHsT TNPEAMETHOrO  COAEpX aHWs U ONbITa  JIEATEIbHOCTH,
MPUOOPETEHHOTO MPU U3YYCHUH BCETO Kypca (QU3HKH, a TAKXKe JJIS MOATOTOBKHU K
OCHOBHOMY TOCYIapCTBEHHOMY »3K3aMeHy MO (u3uKe s 00ydaromuxcs,
BBIOPABIIINX 3TOT yU4E€OHBIN MpEMET.

[Ipu “3ydyeHHU JAHHOTO MOJYJISI PEANTU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JesITeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIEeYUBAETCS AOCTHXKEHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pEe3yJbTaTOB  00yueHus, (Gopmupyercs
€CTECTBEHHOHAYYHasl IPaMOTHOCTh: OCBOEHUE HAYUYHBIX METOJOB HCCIEI0BAaHUS



SBJICHUN TMPUPOALI U TEXHUKH, OBJIAJCHUE YMEHUSIMH OOBICHATH (hU3UUYECKUE
SIBJICHUS, NPUMEHASA I[IOJIyYCHHBbIC 3HAaHUs, pEWarb 3aJayd, B TOM YHCIE
KaYECTBECHHBIC U DKCIIEPUMEHTAJIbHbIE.
[IpyHUIMNIHANBHO NEATEIBHOCTHBIM XapaKTep JaHHOI'O paslelia peanu3yeTcs
32 CUET TOro, 4YTO OOYy4YaroIIuecs BBIMOJHAIOT 3aJaHusi, B KOTOPBIX UM
IpeyIaraeTces:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUW pacro3HaBaTh M HAY4YHO OOBICHSTH
dbu3nUecKue sIBJICHUS B OKPY KAIOIICH MIPUPOJIC U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbI HCCIIeI0BaHusl (PU3UUECKUX SIBIICHUM, B TOM
YHUCIIe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HauOoOJiee BaXXHBIX JIOCTHIXKEHUM COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, MTPAKTUYECKOTO UCTIOIB30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA MPEBPAILICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB
SHEPIUH.



IINTAHUPYEMBIE PE3YJbTATbBI OCBOEHUSA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3yuenue (u3MKM Ha ypOBHE OCHOBHOIO OOLIEro 0Opa30BaHMs HAIPABICHO

Ha JOCTIKEHHUE JTMYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEeIHLHBIX
PE3yJIbTATOB.

B pesynbraTe usydenus puznku Ha ypOBHE OCHOBHOTO OO0IIero oOpa3oBaHus

y oOyuarorerocsi OyayT cOpMUPOBAHBI CIIEIYIONIUE JIMYHOCTHBIE PE3yJIbTaThl B
YJaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

- IPOSIBJICHUE UHTEpECa K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON
bu3MYecCKol HAyKH;

- ICHHOCTHOE OTHOIIICHHE K JIOCTHKEHUSIM POCCUMCKUX YUEHBIX-(PU3UKOB;

2) rpaskIaHCKOr0 ¥ TYXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS:

- TOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCYXJICHUU OOIIECTBEHHO 3HAUYNMBIX U
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTIKCHHU I
bu3uKy;

- OCO3HAaHHUE BAXHOCTU MOPATBHO-ITHYECKHX TMPUHIIMIIOB B JCATEILHOCTH
YYEHOTO;

3) 3cTeTHYeCKOro BOCIIUTAHNSA:

- BOCTPUATHE ICTETHUECKHX KadecTB (DU3NYECKON HAyKU: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT' O MO3HAHUSA:

- OCO3HAHHWE IIEHHOCTH (HU3MYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTaBIISIONICH
KYJbTYPBI,

- pa3BUTHE Hay4YHOU II0003HATEIHLHOCTH, WHTEpECca K HCCIEAOBATEIbCKON
NEeSATENbHOCTH;

5) ¢opMupoBaHus  KYyJbTYpbl 3A0POBbS MU  3MOLHUOHAJIBHOIO
0J1aronoTyyus:

- OCO3HaHUE IIEHHOCTH Oe30macHoro obOpa3a JKU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBWJ O€30MacHOr0 TIOBEICHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C 3JIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHHEM B
JOMAITHUX YCIOBUAX;

- chOpMHpPOBAHHOCTh HaBBIKA pedIieKCHHU, TPU3HAHHE CBOETO IMpaBa Ha
OmMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOT0 BOCTIMTAHUSA:

- aKTUBHOE Yy4YacTHE€ B pELICHUM NPAKTUYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHu3aliu, Tropoja, Kpas) TEXHOJOTHYECKOW U



COIMAJILHON HAIPaBICHHOCTH, TPEOYIONUX B TOM 4YHCIE W (HU3HICCKUX
3HAHUM,

e - MHTEPEC K MPAKTHICCKOMY U3YICHHIO PO(deCcCHid, CBSI3aHHBIX C PU3NKOU;

e 7))3KO0JOrM4eCKOro BOCIUTAHHUA:

e - OpHEHTAIMsA Ha TNpUMEHEHWE (HU3MYECKUX 3HAHWUW JUIsl PEIICHUs 3aaad B
00JIaCTH OKPY’KAIOIIEeH Cpenbl, IJIaHUPOBAHUS TIOCTYIIKOB W OIEHKH WX
BO3MOYKHBIX TIOCIICJICTBUN JISI OKPY>KAIOIIEH CPEJIbI;

e - OCO3HaHHEC TJOOATBLHOTO XapaKTepa IKOJOTHYECCKHX MPOOJIeM WM IMyTeH HX

peleHus;

e 8) aganTanMM K M3MEHAKINMMCH YCJIOBHSIM COLHMAJIBHOW M NPHPOAHOI
cpeabl:

e - MOTPeOHOCTh BO B3aUMOJICUCTBHM TIPU BBIIOJIHEHUH HCCIEAOBAHUNA U
IPOEKTOB (U3UYECKOW HAMNpPaBICEHHOCTH, OTKPBITOCTh OMNBITY WU 3HAHUIM
APYTHX,

e - TIOBBIIIEHUE YPOBHSI CBOEHM KOMIIETEHTHOCTH YEpe3 MPAKTUYECKYIO
NEATENbHOCTD;

e - MOTPEOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUM, B TOM Uuciie (OPMYIUPOBATH
U7, TIOHSTHUS, TUTIOTE3bI O U3UIECKUX OOBEKTAX U SABJICHUSX;

e - OCO3HaHHUE Je(UITUTOB COOCTBEHHBIX 3HAHWUN U KOMIIETEHTHOCTEH B 00JacTH
busuky;

e - IUIAHMPOBAHHE CBOETO PA3BUTHS B NPHOOPETEHUM HOBBIX (UZUIECKUX
3HAHUU;

e - CTPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3H IIPUPOJIBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJI€ C UCIIOJIb30BaHHEM (DU3NUECKUX 3HAHUIA,

e - OICGHKAa CBOMX JCWCTBUM C YYCTOM BIIMSHHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOXXHBIX TJIOOAJIBHBIX ITOCIICICTBUM.

METAIIPEAMETHBIE PE3YJIBTATbBI

B pesynbTaTe OcBOEHMS MpOTpaMMbl O (U3MKE HA YpPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y o0ydaromerocsi OyayT copMUpOBaHBI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE [TO3HABATEIbHBIE YHUBEPCAIIbHbIE YUEOHbIE AEHCTBHUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIE  Y4eOHBIE  JICWCTBHS,  PETYJISTUBHBIC
YHUBEpCAJIbHbIE YUEOHBIE JIEUCTBUSI.

ITo3HaBaTe/IbHBIC YHHBEpPCAJIbHbIE YYeOHbIE AeiiCTBUSA

Ba3oBble JJoruuyeckue JelcTBUA:
e BBUIBJITh M XapaKTEPU30BaTh CYIICCTBEHHBIE TMPHU3HAKH OOBEKTOB
(stBIIEHU);



yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KJIacCH(PHUKAIIMN, OCHOBAHUS JIs
000011IeHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMaTpUBAEMBIX (haKTax,
TaHHBIX U HAOIIOJACHUIX, OTHOCSIIUXCS K (PU3MUECKUM SIBIICHHSIM;
BBISIBIIATh TIPUYMHHO-CIICICTBEHHBIC CBSI3M MPH H3YUYECHUU (PUIUIECKHUX
SBIICHUI M TMPOIIECCOB, JENaTh BHIBOABI C UCIIOIB30BAHUEM JIECTyKTHBHBIX
¥ WHAYKTUBHBIX YMO3aKJIIOUCHUH, BBIIBUTATh THIIOTE3bI O B3aHMMOCBS3SIX
(bU3UYECKUX BEIUYNH;

CaMOCTOSATEJIbHO BBIOMpATh CcHoco0 pemnieHus y4eOHOU (u3nyeckoin
3alauyu (CpaBHEHUE HECKOJbKHX BapHaHTOB pEIICHMs, BbIOOp Hauboliee
HNOJIXOJISIIETr0 ¢ YUETOM CaMOCTOATENbHO BbIIEIEHHBIX KPUTEPHUEB).

ba3oBble ncciaenoBare/bCKue 1eMCTBUSA:

UCIIOJIb30BaTh BOIIPOCHI KaK UCCIE0BATENbCKUN HHCTPYMEHT MMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIbHO COCTABJICHHOMY TUIaHY ONBIT, HECIOXKHBIN
bu3nueckuii SKCIEPUMEHT, HEOOJIbIIOE UCCleloBaHue (HU3UIECKOTO
SBJICHUS;

OLICHMBATh HAa TMPUMEHUMOCTH M  JOCTOBEPHOCTh HMH(POpPMALIHUIO,
MOJIYYEHHYIO B X0JI€ UCCIIEOBAHUS I SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POPMYIIUPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEIEHHOTO HAOJIIOICHUS], OTIBITA, UCCIICA0OBAHMS;

IPOrHO3UPOBATh  BO3MOXKHOE  JalibHElIee pa3BUTHE  (U3HYECKUX
IIPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHNUS 00 UX Pa3BUTHUU B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ undopmaumeii:

NPUMEHSTh Pa3IMYHbIe METOJIbI, HHCTPYMEHTHI M 3apOChl TIPH IMOUCKE U
orObope MH(pOpMAIIMU WIH JAaHHBIX C Y4ETOM NPEIOKEHHOW Yy4ueOHOM
dbuzndeckoi 3a1aun;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M HHTEPIPETUPOBATH MHPOPMAITHIO
Pa3TUYHBIX BUIOB M (OPM TIPEACTABICHNUS,

CaMOCTOSATETILHO ~ BBIOMPATh ONTUMAIBHYIO (OpMYy TpencTaBICHUS
uHbOpMAIMK W WUIIOCTPUPOBATH pelIaeMble 3aJa4dl  HECJIOKHBIMU
CXeMaMH, TuarpaMMaMu, HHOU rpauKoi U X KOMOMHAITUSMU.

KoMMyHHKaTHBHBIC YHHBEPCAJIbHbIEC YUeOHbIe 1eHCTBUS:

B XoJe oOCyXkJeHusi yueOHOro Marepuala, pe3ysbTaToB J1abOpPaTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CY)AAEMON TEMBI U
BBICKA3bIBAaTh WJCH, HALICJIICHHBIE HA PEIICHUE 3aJa4yd U IOAJACPKAHUE
0J1aro’kenaTeIbHOCTH OOIIEHUS;

COIIOCTABJISITh CBOU CYXICHHS C CYXICHUSMH JPYTHUX YYaCTHHUKOB
nuasnora, 0OHapy>KUBaTh Pa3IUyUe U CXOJICTBO MO3ULIUIA;



BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;
myOJUYHO MPEACTABIATh PE3YyJIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCIIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

MOHMMAaTh W HKCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
UHAUBUAYATbHON paboOThl MpU PEHIEHUH KOHKPETHOM (PuU3NYecKon
poOJIEMBI;

OPUHUMATh LEJIM COBMECTHOM NEATEIbHOCTH, OPraHU30BbIBATh JEUCTBUS
0 €€ JOCTWKEHHUIO: paCIpeneisaTb poJiM, OOCYXAaTh IPOLECCH U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIIOJIEH;
BBITMOJHATH CBOIO YacTh pabOThI, TOCTUTasi KAUECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAINpPABICHUIO U KOOPJIAUHUPYS CBOM JCUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/]Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSIM,
CaMOCTOSATEIBLHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHHBepcaJlbHbIe YdeOHbIE 1eiiCTBUSA

Camoopranu3anus:

BBISBJISITH MPOOJIEMBI B )KM3HEHHBIX U YU4E€OHBIX CUTYalUsX, TPEOYIOIIUX
JUTSI perteHus: pU3NYeCcKUX 3HAaHUM;

OpUEHTUPOBATHCS B  PA3JIMYHBIX TOJXO0JAX TMPUHATUS  pEUICHUMN
(MHOUMBUyaIbHOE, TPUHATHE pPEIICHHUs B TPYIIE, MPUHSATHE pEIICHUN
TpYIIoN);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM PElIeHUs GU3NUECKON 3a7a4u WIIN
IUTAHA WCCJIEOBAHMS C y4ETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTHPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
nenaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTpOJ'Ib, SMOLMOHAJIBLHBIM NHTEJLJIEKT:

JaBaTh aJICKBATHYIO OLIEHKY CUTYallUH U MpejiaraTh IJ1aH €€ U3MEHEHUS;
OOBSCHATh TPUYMHBI  JOCTWIKEHUSA (HEHOCTHKCHHS)  PE3yJIbTaToOB
JeSTEIHPHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBIIOJHEHUS
¢u3nueckoro WMCCIeNOBaHUA WJIM TIPOEKTa) HA OCHOBE HOBBIX
00CTOSITENICTB, W3MEHHUBIINXCA CHUTYyallWid, YCTAaHOBJICHHBIX OIIHMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBHE PE3YJIbTATA LIEJIN U YCIOBUSM;

CTaBUTh C€0Sl Ha MECTO APYroro 4eJoBeKa B XOJ€ CIOpa WIH JAUCKYCCUH
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOro;
MpU3HABATh CBOE MPABO HA OMIMOKY MpHU pelieHuH (U3NYECKUX 3a]1ayd WId
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroOro.



NPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus B 7 Kjacce peMETHbIE pe3ybTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  MOHATUSA: (PU3MYECKUE ¢  XUMHUYECKHE  SIBJICHUS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJENb, TUIOTE3a, CAUMHUILI (PU3HMUECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHHUSI BeliecTBa (TBEpIoe,
KHUJKOE, Ta3000pa3HOE), MEXaHMYECKOEe JBUXKEHHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSMOJUHEHHOE), TPACKTOpUs, PaBHOJACUCTBYIOIIAS
cuIa, nedhopmanus (ympyrasi, IJIacTUYecKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHUE YaCTUIl BEIIECTBA,
paBHOMEpPHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIus,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3AKPEIJIEHHOW OCBHIO
BpallleHus, Tepeaada JaBJICHUS TBEPJABIMU TeJaMH, >KUIAKOCTIMH U
razamu, arMoc(epHoe JaBJICHHE, IUIaBaHWE TEJl, MPEBPAIICHUS
MEXaHUYECKOW DHEPTrHH) MO ONMUCAHMI0 MX XapaKTEPHBIX CBONCTB W Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;
pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (U3MUECKUX SBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3NYECKUEe SIBICHUS B TPHUPOJE:
IPUMEPHI JIBIXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMH B >KMBOM U HEXKUBOU
OpUPOJE, NEHCTBUE CWJIBI TPEHHS B MPUPOJE U TEXHUKE, BIIMSHUE
aTMOC(EPHOTO JIaBIICHUS Ha XKMBOW OpraHU3M, IUIABaHUE PHIO, phIYaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7a4y B yUEOHYIO,
BBIJICIISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHN) (PUBUUYECKUX SBICHUN;
ONMKCHIBATh U3yUYEHHBIE CBOMCTBA TeN M (PU3MUECKHE SIBICHUS, UCIIONIB3YSI
¢usznueckre BeaMUMHBI (Macca, O0BEM, IJIOTHOCTH BEIIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJa YIPYTrOCTH, CHJIa TSAXKECTH, BEC
Tena, cuila TPEeHWs, HaaBieHue (TBEPIOro Tela, KUIKOCTH, Trasa),
BBITAJIKMBAIOIAS CHJIa, MEXaHWYeCcKas pabdoTa, MOUIHOCTb, TJIEYO CHIIBI,
MOMEHT CHJIbI, KO3(P(GUIHUEHT TOJE3HOTO JIEUCTBUS MEXaHHU3MOB,
KMHETUYECKasi M TMOTEHUHAJIbHAS SHEpPrus), MpU ONHCAHUU MPaBUIBHO
TPaKkTOBaTh  (PU3MYECKUM  CMBICT  MCIIOJNB3YEMBIX  BEJIMYMH, HX
0003HaueHUs W CAWHHIBI (U3UYECKUX BEIWYUH, HAXOIUTH (HOPMYIIHI,
CBSI3bIBAIOIINE JTAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMHU BEIUYUMHAMU,
CTpOUTH TpahWKu N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIMYHH;
XapaKTepu30BaTh CBOMCTBA TeJN, (PU3UYECKUE SBJICHUS M MPOLECCHI,
UCIIOJb3Ys MpaBUjia CIOXEHUsI Cull (BAOJb OJHOW IpsiMoi), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumenaa, IpaBUiIO paBHOBECHUs pbluara (010kKa),



«30JI0TO€ TPABWIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruM, MOpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alMChIBAaTh €70 MATEMATUYECKOE BBIPAXKEHUE;

OOBSICHATH (DU3UYECKUE SBJICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTE CHUTyallMil TMPAaKTUK OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJIATh TPUYMHHO-CIIC/ICTBEHHBIE CBSA3U, CTPOUTH OOBsiCHEeHUE u3 1-2
JIOTUYECKUX IIAaroB C OMopoil Ha 1-2 M3y4YEeHHBIX CBOMCTBA (HU3NUYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€TrHbie 3a7adyd B |—2 JEWCTBUS, HMCHOJB3Yd 3aKOHBI H
dbopmynbl, cBsi3bIBarOlIMe (HU3NYECKUE BEIUYMHBI: Ha OCHOBE aHajIu3a
yCJIOBHS 3aJlau 3alKUChIBATh KPATKOE YCIIOBUE, MOJCTABIATh (PU3MUECKUE
BEJIUYUHBI B (DOPMyJIBI M TMPOBOAUTH PACUEThI, HAXOJIWUTh CIPABOYHBIC
JlaHHBIE, HEOOXOIUMbIC /IS PEIICHHS 3a/lay, OIEHUBATh PEATMCTUYHOCTD
MOJIY4EeHHON (DU3NYECKOU BEITMYMHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPHIE MOXHO pPEIIUTh MPU TTOMOIIH
(bU3UYECKUX METOJIOB, B ONTMCAHUM UCCIIEIOBAHUS BBIICIISTH TPOBEPSIEMOE
npeamnoyioxkenue  (TUMOTE3y),  pa3iuyatb W HUHTEPIPETHPOBATH
MOJIYYEHHBIH pe3yJIbTaT, HAaXOJWTh OIIMOKKM B XOJE OIbITA, JIeJIaTh
BBIBOJBI 110 €r0 pe3yJIbTaTaM;

OPOBOAUTH OMBITBI 1O HAOMIONEHUIO (PUBMYECKUX SBICHUN  WIH
duznueckux CBONCTB TEN: dbopmynpoBaTh MIpOBEPSIEMbIEC
NPENONIOKEHUS, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000PYI0BaHMS,
3aMKChIBATh X0 ONBITAa U (DOPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATh TMpPSMbIE M3MEPEHUS PACCTOSHMS, BpPEMEHH, MaccChbl Tela,
o0béMa, CHIBI W TEMIEPaTypbl C MCIOJb30BAHHEM aHAJIOTOBBIX W
(pOBBIX TPUOOPOB, 3alMCHIBATh IIOKa3aHUS NPUOOPOB ¢ YUIETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHUI;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
OpPYrol C HCIOJIb30BAaHUEM TNPSIMBIX HM3MEPEHHI (3aBUCUMOCTU IYTH
PaBHOMEPHO [ABWKYILIETOCS Tejla OT BPEMEHHU [BWXXEHHUS Teja, CHUJIbI
TPEHHsI CKOJILKEHUS OT Beca Tejia, KaueCcTBa 00pabOTKU MTOBEPXHOCTEH Te
Y HE3aBUCHUMOCTHU CUJIbI TPEHHUS OT IUIOLIAJAN CONPUKOCHOBEHUS TEJ, CUJIBI
YOPYTrOCTH OT YJUIMHEHUS MPYXKUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00BbEMA
NOTpy>KEHHOM YacTH Tejla U OT IUIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH Teja, OT IIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJI0, YCIOBUM
TUTAaBaHUS TEJ, YCJIOBUW pPaBHOBECHsS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHWM Y4eOHOTO WCCIIENOBaHUs, COOMpaTh YCTAaHOBKY U
BBINIOJIHSITh U3MEPEHUS, CIEAysd MPEIJI0KEHHOMY IUIaHy, (UKCHPOBATh
pe3yAbTaThl MOJIYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIMYHH B BUJIE



MPEIOKCHHBIX TaOMUI] U TpadUKOB, AENaTh BBIBOABI IO PE3yJIbTaTaM
HCCIICIOBAHUS;

MPOBOJUThL KOCBEHHBIE H3MEpEHUs (U3UYECKUX BEIMYUH (TUIOTHOCTH
BEIIECTBA KHUJAKOCTH W TBEPAOTO TENa, CHIA TPECHHS CKOJBKCHUSA,
JaBJICHUE  BO3MyXa, BBITAIKWBAIONIAs  CWJa, JEHCTBYIOIIAs  Ha
NOTPY)KEHHOE B KHUIAKOCTh Telo, KOAD(HIMEHT IOJE3HOTO eHCTBHS
IPOCTBIX MEXAaHU3MOB), CJHCAYySd MPEUIOKEHHON WHCTPYKIMHA: TIPH
BBITIOJTHEHUH HW3MEPCHHUH COOMpATh ASKCIICPUMEHTAILHYIO YCTAaHOBKY H
BBIYUCIISITh 3HAUCHUE NCKOMOM BEJTUYMHBL;

coOJTI01aTh TIpaBujIa TEXHUKU OE30MaCHOCTH MPU padboTe ¢ 1abopaTOPHBIM
000opyI0BaHUEM;

yYKa3bIBaTh TMPUHIUIIEI JCUCTBUS TPUOOPOB W TEXHHUYECKUX YCTPOWCTB:
BECBHI, TEPMOMETp, IMHAMOMETp, COOOINAIOIINECS COCYIbl, OapoMeTp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;
XapaKTepU30BaTh TMPHUHIMIBI  JACHCTBUS HM3YYCHHBIX MPUOOPOB |
TEXHHYCCKUX YCTPOWCTB C OMOpPOM Ha HMX oOmucaHus (B TOM 4YHUCIE:
MOJIIUITHUKHA, YCTPOMCTBO  BOJONPOBOJA, THIAPABIMYECKHA TIpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOW HACOC, apEOMETp), UCIIOJb3Ys 3HAHUS
O CBOHMCTBaX (PU3MYECKUX SBICHUN W HEOOXOAMMBIE (DU3MUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAWTh  TPUMEpPHl  (HAXOAWTH WHPOPMAIMIO O  IIpHUMEpax)
NPaKTUYECKOTO HCIOIb30BaHUS (U3UUECKUX 3HAHUK B TOBCEIHEBHOM
KU3HM 11 obecriedeHus: 0€30MacHOCTH TIPU OOpAIlleHUH ¢ MPUOOpaMH U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3JIOPOBbS U COOJIOJICHUS
HOPM 3KOJIOTHYECKOTO MTOBEICHUS B OKPY KaIOIIEH cpejie;

OCYIIIECTBJIATH OTOOp HWCTOYHWUKOB wuH(popmammu B HHTepHETE B
COOTBETCTBHH C 3aJJaHHBIM TIOUCKOBBIM 3alIPOCOM, Ha OCHOBE MMECIOIIIUXCS
3HaHUH ® TyTéM CpaBHEHUS pa3UYHBIX HCTOYHUKOB BBIACIATH
UH(GOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0OCTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJIHEHUH YYEOHBIX 3aJJaHUN HAYYHO-TIOMYJISPHYIO
auTepatypy  (pu3Mdyeckoro - cojep)kaHus, CIPaBOYHBIE  MaTepHAaIbI,
pecypcel cetn IHTEpHET, BIageTh MpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIE KpAaTKHE MHCHbMEHHBIC W YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHWUKOB MHpOpMauK (HU3UIECKOTO CONEPKAHUSI, B TOM
quciie MyOJIMYHO JIeJaTh KpaTKUEe COOOIIEHUS O pe3yjibTaTax MPOSKTOB
WM y4eOHBIX WCCIENOBAaHUN, TIPU OSTOM TPaMOTHO HCIIOIh30BaTh



U3YYEHHBIA TOHATUUHBIMN ammapaT Kypca (U3HKH, COINPOBOXKIATh
BBICTYILJICHUE NIPE3CHTALUEH;

e IMpPU BBINOJIHEHUU YYEOHBIX MPOEKTOB M MCCIEIOBAaHUN paclpeaeisiTh
00s3aHHOCTH B TpYyHIE B COOTBETCTBUM C IOCTABICHHBIMU 3aJadamH,
CIEAUTh 3a BBINOJIHEHWEM IUJJaHA JEUCTBUM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJAJ B  JI€ATEIbHOCTh  TPYIINbI,  BBICTPAUBATH
KOMMYHHMKAaTHBHOE B3aUMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIHX.

K xoniy o0yueHusi B 8 kiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIHUXCS YMEHUM:

e HCHOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEUIECTBA, KPUCTAIUNIMUECKUE U
amop(HbIe Tena, HACBHIIEHHBI W HEHACBIIEHHBIM TMap, BIAXHOCTb
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSA DSHEpPrus, TEIUIOBOM JBHUraTeb,
AJIEMEHTAPHBIN JJIEKTPUUYECKHUN 3apsl, AIEKTPUUYECKOE MOJIE, TIPOBOJIHUKU
U JUDJIEKTPUKH, IOCTOSHHBINA dJIEKTPUUECKUN TOK, MATHUTHOE TOJIE;

e pasnuyarh fABJICHUA (TEIJIOBOE pACUIMPEHHE W CKaTue, TeIruionepenaya,
TEIJIOBOE PAaBHOBECHE, CMAUYMBAaHUE, KANWUISPHbBIC SBJICHHS, HUCIIAPEHUE,
KOHJCHCAIUs, IJIaBJIeHUe, KpucTaum3anus (OTBEpAEeBaHUE), KUIICHHE,
TeIuIonepeaayda (TEIIONpPOBOAHOCTS, KOHBEKIIUS, U3IIyYEHHUE),
NEKTpU3aLUs TeJl, B3aUMOJEHCTBUE 3apsA0B, NEHUCTBUS AIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHUE, B3aUMOJECHCTBHE MAarHUTOB, JEHCTBHE
MarHUTHOIO IIOJII HAa IIPOBOJHUK C TOKOM, JIEKTPOMAarHUTHAsI WHTYKIIHS)
[0 ONHCAaHUIO HUX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JE€MOHCTPUPYIOLIUX TaHHOE (PU3NUECKOE SIBICHUE;

e pAacrmo3HaBaTh IMPOSABIEHUE HW3YYEHHBIX (U3NYECKUX SBICHUH B
OKpY’)XaloIlleM MHupe, B TOM 4Hcle (U3UUECKHUE SIBJICHHUS B MPHUPOJE:
IOBEPXHOCTHOE HATSDKEHME M KANWUIAPHBIE SBICHUSA B IPUPOJE,
KpUCTaJIbl B npupoxae, usnydeHne ConHua, 3aMmep3aHUE BOJOEMOB,
Mopckue 0pu3bl, 00pa3oBaHHE pOCHl, TYMaHa, UHEs, CHETa, JIEKTPUUECKUE
ABJIEHUSI B aTMocdepe, 3JIEKTPUYECTBO >KMBBIX OPIaHHW3MOB, MarHUTHOE
noje 3emiH, Apeld MOoJI0COB, pOJib MAarHUTHOTO TOJS JUISl JKU3HM Ha
3emiie, NOJSPHOE CUSTHUE, IIPU 3TOM IEPEBOAUTH MPAKTUUYECKYIO 3a]a4y B
yueOHYI0, BBIICIATHh CYIIECTBEHHBIE CBOWCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHU;

e OMNUCHIBaTh U3yYCHHBIC CBOMCTBA Tel M (PU3NUYECKHUE SIBJICHUS, UCIIONIb3Ys
¢usnyeckue BeIUYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTUs, KOJIMYECTBO
TEIJIOTHI, YJElIbHAasg TEIUIOEMKOCTh BEIIECTBA, YyHAEJIbHAs TEILIOTa
IUIaBJICHMS], yJeJIbHAas TEIJIOTa NapooOpa3OBaHMs, YJeiIbHAas TEIIOTa
CropaHusi TOIUIMBA, KOA(P(QUIMEHT IOJIE3HOr0 JAEUCTBUS TEIIOBOM



MAIllMHbI, OTHOCUTEJbHAsA BIAXHOCTb BO3[yXd, JJICKTPUYECKHU 3apsn,
CUJa TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, CONPOTHUBICHUE NIPOBOJHMKA,
yIEIbHOE  CONpPOTUBJIEHME  BEIIECTBA, paboTa U  MOIIHOCTh
ANEKTPUYECKOr0  TOKAa), MpPH ONHCAHUU MPaBUIBHO  TPAKTOBATh
(u3MUECKUIl CMBICII MCHOJB3YEMbIX BEIUYMH, 0003HAYEHUS U €IUHULIBI
(¢u3MUeCKUX BEJIWYMH, HAXOAUTh (OPMYJIbI, CBSI3bIBAIOLIUE JIAHHYIO
(u3MUECKYyl0 BEIMYUHY C JAPYTMMH BEJIWYMHAMH, CTPOUTH Tpapuku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUH;

XapaKTepu3oBaTh CBOWCTBA Ted, (U3MUYECKUE SBIECHUS M IPOILECCHI,
UCIIONIb3YSl OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEeOpuun
CTpOEHUS BEIECTBA, MPUHLMUIT CYNEPHO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsAna, 3akoH Oma i1 y4acTKa LIeNH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs] DHEPrUM, IMPHU OTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3aIllUCHIBATh €ro MaTeMaTHuecKoe
BBIPAKECHHE;

OOBSACHATh (PU3MUYECKHE TMPOLECChl M CBOMCTBA T€J, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallUi NPaKTUK OPUEHTUPOBAHHOIO XAPAKTEPA: BBIABIATH
IPUYUHHO CJIEJCTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 TOTUYECKUX
mIaroB ¢ omnopod Ha 1-2 H3y4eHHBIX CBOWCTBAa (U3MUECKHUX SIBICHUM,
(bu3HUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTe pacu€THble 3a7adyd B 2-3 JEHUCTBUS, KCIOJIb3yS 3aKOHBI H
dbopMyIbl, cBs3bIBaOIINE (U3MYECKHE BEIMYMHBI: Ha OCHOBE aHalu3a
yCIIOBHS 3aJlayd 3alKChIBaTh KPATKOE YCJIOBHE, BBISBISATH HENOCTATOK
JAHHBIX JUIsI pPEIIeHUs 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYIIBI,
HEOOXOJIMMBbIE I €€ pEHIeHUs, MPOBOAUTH Pacu€Thl M CpPAaBHUBATHh
MOJIYY€HHOE 3HaueHne (PU3NIECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacro3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEMIUTh MPU MOMOIIU
(Gu3MUeCKX METO/OB, HCIIOJB3Yysl ONHUCAHHE HCCIEIOBAaHUS, BBIIEISATH
IIPOBEPSIEMOE  IIPEANIONIOKEHNE, OLEHUBATh IPABUIBHOCTH IIOPsJKa
IIPOBEACHUS UCCIICIOBAHMUS, 1€JIaTh BBIBOJIBL;

OPOBOJUTH OMNBITHl 10 HAOMIOACHUIO (PU3MUECKUX SIBICHUN WU
(Gu3nYecKuX CBOMCTB TeJ (KaUUIAPHBIE SIBICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIEpPaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusl MpU W3JIyYEHHH OT IBETa H3JIydaromiel (moriomaromei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIEPATyphbl KUIAKOCTH U
IUIOIAAM €€ TIOBEPXHOCTH, OJJIEKTpHU3alus TeJl W B3aUMOJICHCTBUE
JNEKTPUYECKUX  3apsA0B, B3aWMMOJCHUCTBUE IIOCTOSSHHBIX MAarHHUTOB,
BU3yaJu3aldsl MAarHUTHBIX TIOJ€A TOCTOSHHBIX MAarHUTOB, JEHCTBUS
MAarHATHOI'O TOJS Ha IPOBOJAHHUK C TOKOM, CBOWMCTBA JJICKTPOMAarHuTa,



CBOICTBA 3JEKTPOJBHUraTeisi IOCTOSIHHOTO TOKa): (OpMyIHpOBAThH
MpOBEpsEMbIE MPEANON0KEHHS, COOUpPATh YCTAaHOBKY W3 MPEAJIOKEHHOTO
000pyA0BaHUs, ONMUCHIBATH XOJI OMbITA U (POPMYIUPOBATH BHIBOJIBI;
BBIIOJIHATE  TPSAMBIE  U3MEPEHUS  TEMIEpaTypbl, OTHOCUTEIbHOU
BJIQKHOCTU BO3/1yXa, CHWJIbl TOKAa, HANpPSIKEHUS C HCIOJIb30BAHUEM
aHAJOrOBBIX NPUOOPOB MU JATYMKOB (PU3UYECKUX BEJIIMYMH, CPABHUBATH
pe3yabTaThl UBMEPEHUN C YUETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEJIMYUHBI OT
Ipyrod ¢  MCHOJb30BAHMEM MPSMbIX HU3MEpPEHUN  (3aBUCUMOCTH
CONPOTUBIICHUS TMPOBOAHUKA OT €ro JUIMHBI, IUIOAAU IONEPEYHOTO
CEYEHUS U YAEIBHOIO COITPOTUBIIEHUS BEIIECTBA MPOBOJHUKA, CUJIBI TOKA,
UAYLIETO 4Yepe3 IMPOBOJHUK, OT HANpsSKEHHs HAa [POBOJHUKE,
UCCIIEIOBAHME  IIOCIEIOBATEIIBHOIO M MApajuIeIbHOIO  COCIMHEHUU
NPOBOJAHUKOB): TUIAHUPOBATH HCCIEAOBAHHE, COOUPATh YCTAHOBKY H
BBITMIOJHATh U3MEPEHUs, CJeays NPeIoKEHHOMY IIaHy, (DUKCHUpOBATH
pe3yNbTaThl TOJYYEHHOM 3aBHUCHMMOCTH B BHJIe Tabuuil U TpaduKoB,
JenaTh BBIBOJBI 110 PE3yIbTaTaM HCCIIEI0BaHUS;

NPOBOAUTH KOCBEHHbIE HU3MepeHus (U3NYECKUX BeIUMYUH (y/AelbHas
TEINIOEMKOCTh ~ BEIIECTBA, CONPOTHBICHHME IPOBOJHUKA, paboTa U
MOIITHOCTh 3JIEKTPUUYECKOTO TOKA): IUIAHUPOBATh H3MEPEHMs, coOuparthb
JKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys IPEMJIOKEHHON WHCTPYKLUHH, U
BBIYHCJIATh 3HAYCHUE BEIINYUHBI;

co0JII0/1aTh MpaBMJIa TEXHUKHU O€30M1aCHOCTH NPpH paboTe ¢ 1a00paToOpHbIM
o0opynoBaHUEM;

XapakTepu3oBaTb MPUHLMIBI JEHCTBUS U3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HA HX ONUCaHuA (B TOM 4YHUCIE:
CUCTEMA OTOIUIEHHS IOMOB, TMTPOMETp, MapoBasi TypOHMHA, aMIIEpMETp,
BOJIBTMETP, CUETUYMK DIIEKTPUYECKOM DHEPIUHU, DIIEKTPOOCBETUTEIIBLHBIC
npuOOpHl, HAarpeBaTENIbHbBIE SIEKTPOIPHOOPHI (IIPUMEPDI), IIEKTPUUECKUE
PEIOXPAHUTENH, JIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSIHHOIO TOKA),
UCTOJb3ysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUA U HEOOXOAMMBIE
pusnyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh IIPOCTBIE TEXHUYECKHE YCTPOMCTBA WM HU3MEPUTEIIBHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM  (>KMJIKOCTHBIN
TEPMOMETP, TEPMOC, INCUXPOMETP, TUTPOMETP, IABUraTelb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbI AJIEKTPHUUECKHUX
LENEeH C IMOCIEN0BATEIbHBIM U NApaJUICIbHBIM COCAUHEHUEM DJIEMEHTOB,
paznuyasi yCJIOBHbIE 0003HAUYEHMSI JIEMEHTOB IEKTPUUECKHUX LETEeH;



OPUBOAUTH  TpUMEphl  (HAXOAWTh  HWH(GOpPMALKMIO O  MPHUMEpax)
MPAKTHYECKOTO HUCIOJB30BaHUS (DU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KHU3HU A1 oOecriedeHnss 0€30MacHOCTH MpH OOpallieHnu ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 3JI0POBBS U COOIIOACHUSA
HOPM DKOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIICH cpee;

OCYIIECTBIATh TOWUCK HMHPOpMAMK  (U3UYECKOTO COJACPKAaHUS B
HNHTepHeTe, Ha OCHOBE MMEKIOIMXCA 3HAHUW U NYyTEM CpaBHEHUA
JOTIOJIHUTENIBHBIX ~ UCTOYHHKOB  BBIACIATH  MHPOPMAIUIO, KOTOpas
SBIISIETCS] IPOTHBOPEYMBOM MIIM MOXKET OBITH HETOCTOBEPHO;
UCTIOJIh30BaTh MPH BBHIMOJHEHWN YYEOHBIX 3aJaHHW HAYYHO-TIOMYISPHYIO
nuTeparypy (usmueckoro coaep)kaHWs, CIpPABOYHBIE MaTepHAaIbI,
pecypcbl cetn MHTEepHET, BIageTh npuéMaMu KOHCTIEKTHPOBAHUS TEKCTa,
npeobpazoBaHus HHPOPMAIHU U3 OJJHOW 3HAKOBOW CHUCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMHCBMEHHBIE W KpaTKUE YCTHBIE COOOIICHWS,
0000mass wWHpOpMAIMI0O W3 HECKOJIBKUX HMCTOYHHKOB (DU3NUECKOTO
COJEp)KaHUsi, B TOM HYHCJIE IMyOJUYHO TIPEICTABIATH PE3yIbTaThl
NPOCKTHOW WIJIM WCCIIEIOBATEILCKON NEATEIhHOCTH, MPH 3TOM I'PAMOTHO
UCTIOJIh30BaTh M3YyYEHHBIM TOHSATHUHHBIA ammapar Kypca (QU3UKH,
COIMPOBOK/IaTh BBHICTYIJIEHHUE MPE3CHTAIIUEH;

IpU BBIMOJHEHUH YYE€OHBIX TPOEKTOB U HCCIEAOBAHUN (U3HUECKUX
IPOIIECCOB paCTpeNeNsTh O0S3aHHOCTH B TPYINIE B COOTBETCTBHH C
MOCTABIIEHHBIMU 3a/1adyaMU, CJIEIUTDH 32 BBIMOJIHEHUEM IUTaHa JEUCTBHUM U
KOPPEKTHpPOBaTh €ro, aJeKBAaTHO OILICHUBaTh COOCTBEHHBIH BKJIaa B
JeSITEBbHOCTD TPYIIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISASI TOTOBHOCTD pa3periaTb KOHPIUKTHI.

K xoniy o6yuenus B 9 kiaacce nmpeiMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIONIb30BaTh TOHATHS: CcHCTeMa OTcuéTa, MaTepualbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHUYECKOTO NBIKCHHS, Aedopmarius
(ympyrasi, mNjacTU4yecKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHUE,
HEBECOMOCTh M TEPErPY3KH, IEHTP THKECTHU, aOCOIIOTHO TBEPAOE TEIO,
IIEHTP TSHKECTH TBEPIOTO Tella, paBHOBECHE, MEXaHMYECKHE KOIeOaHUus H
BOJIHBI, 3BYK, WH(Pa3BYK H YIbTPa3BYK, DJIEKTPOMATHUTHBIC BOJIHEI,
IIKajaa 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTAIbHO30PKOCTD,
CHEKTPBI UCITyCKAaHUs M TOTJIOMICHUS, anbda, 0eTa- U raMmma-u3iIydeHus,
U30TOIBI, sIACPHAs SHEPTETHUKA;

paznuyath sBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBUKEHHE, DPABHOYCKOPEHHOE MPSMOJUHENHOE ABUXKEHUE, CBOOOJIHOE
NaJieHue TeJl, pPABHOMEPHOE JABUKEHUE 110 OKPYKHOCTH, B3aUMOJCHCTBHE



TEJI, pEaKTUBHOE NBI)KCHHE, KojeOaTeNbHOE NBMKCHHE (3aTyXarollue U
BBIHYKJCHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBUKEHHE, OTPa’KEHUE
3ByKa, MPSMOJIMHEHHOE pacHpOoCTpaHEHUE, OTPAKECHHE M TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHHE OeJIoro CBeTa B
CIeKTp © CIOXCHHE CIEeKTPaJbHBIX IIBETOB, JHUCIIEPCUS CBETa,
€CTECTBEHHAs! PaJMOAKTHBHOCTh, BO3HMKHOBEHHUE JIMHEHYATOTO CIEKTpa
M3JTyYCHHS) TI0 OTIMCAHUIO X XapaKTEPHBIX CBOMCTB U HA OCHOBE OTBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUecKoe SBICHUE;

pacrmo3HaBaTh TPOSIBICHHE M3YUYEHHBIX (PU3UYECKUX SIBICHUH B
OKpyXXaromeM Mupe (B TOM 4YHcie (U3MYECKUE SBICHHUS B MPHUPOJE:
NPUJIMBBI M OTIUBBI, ABIKEHUE T1aHeT COMHEYHON CHCTEMBI, pEaKTUBHOE
JBW)KCHHWE JKUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB JKUBOTHBIMH,
3eMJICTPSCEHUE, CEMCMHUYECKHME BOJHBI, I[yHAaMH, 0JXO, IIBETa Tel,
ONTUYECKHUE SIBICHUS B MPHPOJE, OMOJIOTHYECKOEe JCHCTBHE BUIMMOTO,
yIbTPaQHUOIETOBOTO W PEHTTCHOBCKOTO W3JIYYCHHH, €CTECTBEHHBIN
paMOaKTUBHBIA (POH, KOCMHYECKHE Iy4Yd, PaTUOAKTHBHOE H3ITydCHHUE
NPUPOTHBIX MHUHEPAJIOB, JCHCTBHE pPAaJMOAKTHUBHBIX W3IyYCHUH Ha
OpPraHM3M YeNIOBEKa), MPH ITOM TEPEBOANTHh MPAKTHUECKYIO 3a7ady B
yueOHY0, BBIICISATH CYIIECTBEHHBIE CBOMCTBAa (MpU3HAKHU) (DUIUUECKUX
SIBIICHU;

ONKCHIBATh U3yYEHHBIE CBOMCTBA TEN M (PU3UYECKUE SIBICHUSI, UCTIOIb3YS
¢usznueckre BEeNUYMHBI (CpEqHSIE W MTHOBEHHAsh CKOPOCTh Teja IMpH
HEPAaBHOMEPHOM JIBIJKEHHMH, YCKOpPEHHUE, MepeMelleHue, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CHUJla YNPYTOCTH, CUJA TSKECTH, YCKOpEHHe
CBOOOJHOTO TAJeHUs, BEC Teja, HUMITYJbC TeNa, WMITYJIbC CHJIBI,
MeXaHu4deckass pa0oTa W MOINHOCTh, TMOTEHIMAJIbHAs JHEPrusi Tea,
MOJIHATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMAIbHAS JYHEPTUs CHKATON
NPYXUHBI, KWHETUYECKAsl DHEPrus, TOJHAS MEXaHUYeCKas JHEPrus,
HEepUoJ U 4acToTa KoieOaHul, JIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEIOMIICHUS CPE/bl), IPU ONUCAHUU
NPaBUIBHO TPAaKTOBAaTh (U3UYECKUN CMBICH HCIOJIB3YEMBIX BEJIUYHH,
0003HaueHUsI W CAWHHIBI (U3UUECKUX BEIWYMH, HAXOIUTHb (HOPMYIIBI,
CBSI3BIBAIONINE JAaHHYIO (PU3UYECKYIO BEIMYMHY C APYTMMHU BEITUYMHAMU,
CTPOUTH IrpapMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEUYHH;
XapaKkTepu30BaTh CBOMCTBAa Tel, (PU3UYECKHE SBICHHUS W MPOLECCHI,
UCIIONIb3Ysl 3aKOH COXPAHEHHs] SHEPruu, 3aKOH BCEMHPHOTO TATOTEHUS,
NOPUHLUI CYNEPHO3UINN CHUJI, TPUHIUI OTHOCUTEIbHOCTH ['amumies,
3akoHbl HpIOTOHA, 3aKOH COXpAaHEHUS HMITYJIbCA, 3aKOHBI OTPAXCHUS U
MPETOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsA0BOr0 U MacCOBOTO YHCE



IpU SIIEPHBIX PEAKUUAX, MNPU ITOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3aIUCBIBATh €r0 MATEMATUUYECKOE BBIPAXKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBAa T€JI, B TOM 4YHUCIE€ U B
KOHTEKCTE CUTyalUW NMPAKTHUK OPUEHTHUPOBAHHOI'O XapaKTepa: BbISABIATH
NPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKHUX
IaroB ¢ Omnopod Ha 2—3 W3Y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUM,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajaud  (omMparoluecs Ha cucTeMy U3  2-3
YpaBHEHHI), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBA3bIBAIOUINE (HHU3UUECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3aJlayd 3allUChIBaTh KpPAaTKOE
yCJIOBUE, BBISBISATH HEJOCTAIOIIME UM U30BITOYHBIE JTaHHbIE, BHIOMPATh
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE JIJISl PEILIEHHUs, TPOBOJUTH PACUEThI U
OLICHMBATh PEATMCTHUYHOCTh TOJYYEHHOTO 3HA4YeHHs (U3nYecKoin
BEJIMYMHBI;

pacno3HaBaTh MPOOJIEMBbI, KOTOpbIE MOXXHO pPEHIUTh NpPU TMOMOIIU
¢u3MUeCKX METO/OB, HCIIOJb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEIATH
IpoBepsieMOe  TPEJIONIOKEHUE, OLEHUBATh MPABUIBHOCTh TOPSIKA
NPOBEJICHUS  HMCCIIEIOBAHUSA, JIeNlaTh  BBIBOJABL, HHTEPIPETHUPOBATH
pE3yNbTAaThl HAOIIOICHUM U ONIBITOB;

OPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3MYECKUX SBICHUN  WIH
¢u3nueckux CBOWCTB Tell (M3yueHHEe BTOporo 3akoHa HbroTOHa, 3akoHa
COXpaHEHHUsS] DHEPTruH, 3aBUCUMOCTh IMepuoia KoJeOaHUW MpPYKUHHOTO
MasgTHUKa OT MAaccChl Irpy3a M JKECTKOCTU NPYKHUHBl U HE3aBUCUMOCTH OT
aMIUTUTY/BI MaJIbIX KOJEOAHHM, TPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETA,
pasnokeHue OeNoro CBeTa B CHEKTpP, U3YyUYEHUE CBOMCTB M300pa)kKeHHUS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHMs MpeAMeTa B coOuparoiei
JUH3e, HAOMIOJEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3IYYCHHS):
CaMOCTOSITEILHO  CcOOMpaTh yYCTAaHOBKY U3 HW30BITOYHOro Habopa
0o0Opy/lOBaHUS, ONHUCBHIBATH XOJ  ONbITA U  €ro  pe3yJbTaThl,
(GopMyIupPOBaTH BBIBOJIBL;

IPOBOJIUTH NMPU HEOOXOIUMOCTH CEPUIO MPSIMBIX U3MEPEHHM, OIpenesss
CpeqHee 3HAYCHHE W3MEpAEeMON BelIMYUHBl ((POKYCHOE pacCcTOsSHUE
coOuparomieii JTUH3BI), OOOCHOBBIBaTH BBIOOp cmOco0a WU3MEpeHus
(u3MepuTenpHOro nNpudopa);

IPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAHUEM NPSIMBIX WU3MEPEHHH (3aBUCUMOCTb IYTH OT BPEMEHHU
OpU PABHOYCKOPEHHOM [BIKEHMH 0O€3 HayalbHOW CKOpPOCTH, IEpUOJa
KOJIeOaHU MaTeMaTU4ecKOro MasTHUKAa OT JJIMHBI HUTH, 3aBUCHUMOCTHU
yria OTPaK€HUs CBETa OT yIyla MAaJeHUs U yria MpeIoMJIEHHs OT yria



MajieHus): IUIAHUPOBAaTh HCCICAOBAHHME, CaMOCTOATEIHLHO COOHMpATh
YCTaHOBKY, (UKCHPOBATh pPe3yibTaThl IMOJYYCHHOW 3aBUCHUMOCTH
dbu3MYecKUX BEIUYUH B BUAEC TaOMUIl U rpadUKOB, JEIaTh BHIBOABI IO
pe3yabTaTaMm UCCIIeI0BaHus;

IPOBOAUTh KOCBEHHBIE W3MEpPEHUS (PU3MUYECKUX BEIUYUH (CpeaHss
CKOPOCTh ¥ YyCKOpEHHE Tella TpU PaBHOYCKOPCHHOM JIBFDKCHUH,
YCKOPEHHE CBOOOJHOTO MaJleHUs, KECTKOCTb NPYXKHUHBI, KOA(DDUIHEHT
TPEHHSI CKOJBKCHHS, MEXaHWYeckas padoTa W MOIIHOCTh, 4YacTOTa M
nepuoy; KoJieOaHWKW MAaTEeMaTHYeCKOrO0 W MPYKUHHOTO MAasTHUKOB,
ONTHYECKAas CWila coOuparonieil JHWH3BL, PAJUOAKTHBHBIA  (OH):
IUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCIEPHUMEHTAIBHYIO YCTaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICTYs MPEII0KCHHOW WHCTPYKIIMH, BBHIYHCIIATH
3HAYCHWE BEIIMYMHBI U aHAJTU3UPOBATH MOJTYYCHHBIC PE3YIbTAThI C YUETOM
3aJIaHHOM TOTPEIIHOCTH U3MEPEHUI;

co0JIr01aTh TIpaBUia TEXHUKU 0€30MacHOCTH MPHU padboTe ¢ 1abopaTOpPHBIM
o0opyI0BaHUEM;

pa3auYaTh OCHOBHBIC TPU3HAKA HW3YYCHHBIX (U3UYCCKUX MOJICIICH:
MaTepHalibHass TOYKa, aOCONIOTHO TBEPAOE TEJIO, TOYCYHBIH HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJIeJb aToMa, HYKJIOHHAas
MOJIeJIb AaTOMHOTIO S/Ipa;

XapaKTepu30BaTh TMPUHLMIBI  JACHCTBUS  HU3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA MX ONUCaHUS (B TOM 4YHUCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUSA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckorn, (oroamnmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHUS O
CBOMCTBaX (PU3BMYECKHUX SBJICHHMH UM  HeoOXoauMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHYHbIE PUCYHKH U3YYCHHBIX TEXHHUUECKUX
YCTPOMCTB, U3MEPHUTEIBHBIX NPUOOPOB M TEXHOJIOTUYECKUX IMPOIIECCOB
OpU PEHICHUH YYeOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBI IS
MOCTPOCHHS N300paKEHUH B TJIOCKOM 3€pKajie M COOMpPArOIIeH JINH3E;
OPUBOJIUTH  TpUMEPHl  (HAXOAuTh  HWHGOPMAIMIO O  MpUMEpax)
PAKTUYECKOTO HCIOJIB30BaHUS (PU3NYECKHX 3HAHUN B TOBCEIHEBHOU
KU3HU 7151 obecrieueHrs 0€30MacHOCTH TpU oOparieHnu ¢ mpudopamMu u
TEXHHYECKUMHU YCTPONCTBAMHU, COXPAHCHHS 370POBbSI H COOIIOACHUS
HOPM DKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

OCYIICCTBIISITh MOUCK HWHpOpManuu (U3UYECKOTO COACpNKAHUS B
HNuTepHeTe, caMOCTOSITENIBHO (DOPMYIUPYS TIOMCKOBBIN 3aMpoC, HAXOAUTh



MyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOIYYCHHON MH(OpPMAIINKA HA OCHOBE
MUMEIOIINXCS 3HAHUHN U TIOTIOJHUTEIbHBIX HICTOYHUKOB;

MCIIOJB30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO
auTepatypy (usmueckoro coaep)kaHMs, CIPABOYHBIE MaTepHAaIbI,
pecypcbl cetn MHTEepHET, BIageTh mpuéMaMu KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
UHPOpPMAIIMM U3 HECKOJbKUX HCTOYHHKOB (DHU3MUECKOTO COACpKAHMS,
MyOJIMYHO MPEACTABIATH PE3YIBTATHI MPOSKTHOW I UCCIIEIOBATEIbCKON
AESITENbHOCTH, TPH OTOM TPaMOTHO  HCHOJB30BaTh  HM3YyUEHHBIN
NOHATUHHBINA ammapar HW3y4aemoro paszzaena (U3WKH M COMPOBOXKIATH
BBICTYIUIGHHWE TIpe3eHTAIMe ¢ Y4ETOM OCOOEHHOCTEH ayIuTOpUuU
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosnunuyectBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (uu¢posbie)
Konrpoabsubie | Ilpakruyeckue
n/n NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbl
pecypcsl

Paznen 1. ®dusuka u eé¢ poJib B IO3HAHUM OKPY:KAIOLIEro MUpa

1.1 dusuka - Hayka o Ipupoae 2 Bubmrorexa IIOK
' K PHpOs https://m.edsoo.ru/7f416194
1.2 duznueckue BEINUNHBI 2 1 Bubmaotexa HOK
https://m.edsoo.ru/7f416194
1.3 EcTecTBEeHHOHAYYHEIN METOI O3HAHUS 2 1 bubmorexa [IOK
' v g hitps://m.edsoo.ru/7f416194
Hroro mo pazneny 6

Pa3nen 2. [lepBoHavajibHbIe CBeIEHUS 0 CTPOEHUH BelllecTBA

2.1 CTpoeHHe BemiecTa 1 Bumorexa HOK
' P H https:/m.edsoo.ru/7f416194
29 JIBrykeHre 1 B3aMMOICCTBUE YaCTHI] ) 1 bubnuoreka [IOK
) BelllecTBa https://m.edsoo.ru/7f416194
bu6 K
2.3 ArperaTHble COCTOSIHUS BEIlIECTBA 2 nbmoreka O
https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHne U B3aUMoO/IeiicTBHE TeJl
3.1 Mexannueckoe IBHKEHHUE 3 Bubmorexa HOK

https://m.edsoo.ru/7f416194

3.2 HNuepuus, macca, INIOTHOCTh 4 1 bubmmoreka [JOK




https://m.edsoo.ru/7f416194

bubmuoreka [IOK

33 Cuma. B 14 2
. DR CH https:/m.eds00.ru/7f416194
Hroro no pazaeny 21
Pasnen 4. /laBiienue TBEPABIX TeJl, AKUAKOCTEN U ra3oB
41 Hasnenue. [lepenada naBieHus TBEPILIMU 3 bubmmoreka [JOK
' TEJIaMH, JKUJKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmmoreka [JOK
4.2
Jlapilerne K KoCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.3 A 6
TMOC(EpPHOE JAaBIeHHE https://m.edsoo.ru/7f416194
44 JleficTBHE KUAKOCTH U ra3a Ha OrPYKEHHOE 7 3 bubnuoteka [IOK
' B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pa3znen 5. PaGora u MOIIHOCTDH. DHEPrust
bu6mmoreka [JOK
> Pagota 1 MoIHOCTS 3 ! https://m.edsoo.ru/7f416194
5.2 [IpocThie MexaHU3MBI 5 1 bubmorexa [OK
https://m.edsoo.ru/7f416194
5.3 MexaHunueckas SHEpPIrus 4 1 bubmorexa [OK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 12




8 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM uudpoBbie
Ne n/m P Kourpoabusie | IIpakTHueckue (wucbp )
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
Paznen 1. TensioBble iB1eHUSA
bubmmoreka [JOK
1.1 C 7 7
TPOCHHE H CBOUCTRA BelfiecTa https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
1.2 T 21 1
CIIOBBIC HPOTECChl > https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3nen 2. JiaekTpruyecKue 1 MATHUTHBIE SIBJIEHUSA
21 DIIEKTPUYECKHE 3apsibl. 3apsKECHHbBIE Tela 7 1 bubnuoreka [IOK
' 1 WX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i 5 20 2 7
OCTOSIHHBIN AJIEKTPUUECKUI TOK hitps://m.edsoo.ru/Ti418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ACHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bubnuoreka [IOK
24 4
DJICKTPOMATHHTHAS HHYKIUA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5




9 KJIACC

Kosn4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uudpoBbie
Ne n/m P Konrpoasubie | IIpakrnueckue (wucbp )
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcsl
Pazaen 1. Mexannuyeckue siBJIeHHs
11 MexaHndeckoe ABMKEHHUE U CITOCOOBI €T0 10 | bu6mmoreka [JOK
' ONHCAHUSA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.2 B3aumoperictBue Te 20 1 3
MMOACHCTBHE T https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.3 3aKOHBI COXpaHe 10 3
KOHBI COXPaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Pa3nen 2. MexaHn4veckue KoJ1e0aHUSI M BOJIHBI
bu6mmoreka [JOK
2.1 Me €CKHe Kojeh 7 3
RAHHHACCRHC KOTCOAHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me €CKHe .3 8 1 3
RAHMHACCKHC BOJIHHL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3jaen 3. DiieKTpOMarHuTHOE MoJie ¥ 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIEKTPOMAarHUTHOE MOJIE U 6 ) bubnunoreka [JOK
' DJIEKTPOMArHUTHBIE BOJIHBL https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBble siBJIEHUS
4.1 3aKOHBI PACIPOCTPAHEHUS] CBETA 6 2 bubnuoreka LIOK




https://m.edsoo.ru/7f41a4a6

4.2 JIMH3BI ¥ ONITUYECKUE TIPUOOPHI 6 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenne 6eoro cBeTa B CIICKTP 3 2 bubmmorexa [OK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pasnen S. KBanToBble siBJIeHUsI
bu6mmoreka [JOK
5.1 41 4 1
CIyCKaHHWE U TIOTJIOIIEHHUE CBETa aTOMOM hitps://m.edsoo.ru/7f41ada6
52 Ctpoenune aTOMHOTO sizipa 6 1 bubmorexa [OK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
53 A
FICPHPIC peakiiit 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3nen 6. IloBTOpUTEILHO0-0000IAKOIIHIT MOTYJIH
[ToBTOpEenue n 06001IeHNE CONEPKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢hu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27







IHOYPOYHOE INTAHUPOBAHHUE
7 KIIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHnTtpoabHbie
padoTsl

IIpakTHuyeckue
padoThI

Jara
H3yYeHHu s

DJIeKTPOHHbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

®du3rKa — Hayka O MPUPO/IE.
SBnenus npupoasl. Puznyeckue
SIBJICHUS

MexaHn4decKkue, TeIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYyKOBBIC SIBIICHUS

dusnueckue BETMYNHBI U UX
M3MepeHne

Ypok-uccnenoanue "N3mepenne
TEMIEPATyphl PU TOMOIIN
KUJKOCTHOTO TEPMOMETpPA U IaTUNKA
TeMneparypbl”

Kak ¢usuka u 1pyrue ectecTBeHHbIE
HayK{ U3y4yaroT MPUPOY.
EctecTBeHHOHAY4HBIH METO]
no3HaHus. Onucanue GU3NIECKUx
SIBJICHUH C TIOMOILBIO MOJIENEN

bubnuoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: JAIIBHOCTD MOJIETA IIAPHUKA,
MYILIEHHOTO TOPU30HTAJIBHO, TEM
Oosblie, yeM OoJIble BEICOTa IMycKa"




Crpoenue BemectBa. OMBITHI,

7 JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE bubmorexa [OK
p R https://m.edsoo.ru/ff09fe0a
BeEllECTBA
8 JIBM>KEHME YacTHIl BEIIECTBA bubnmorexa [OK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «ONbITHI MO
9 Ha0JII0ICHUIO TEMJIOBOTO PaCIIUPEHUS
ra3oB»
10 ArperaTtHble COCTOSIHHS BELECTBA
B3anMocBs3bp MeX Ty CBOMCTBAMU
BEIIIECTB B Pa3HBIX arperaTHBIX
1 COCTOSIHHSIX M HX bubnuoreka [IOK
aTOMHOMOIJIEKYISPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHHI
BOJIBI
Mexannueckoe OBUKEHHUE.
bu6mmoreka [JOK
12 PaBHOMEpHOE M HEpaBHOMEPHOE
https://m.edsoo.ru/ff0a05c6
NIBIDKEHUE
bubmuoreka LIOK
13 Ckopoctb. EAuHUIIBI CKOpOCTH 1
https://m.edsoo.ru/ff0a079¢c
bubnuoreka [IOK
14 Pacuer nytu u BpeMeHU JABHKEHUS
https://m.edsoo.ru/ff0a0aec4
Wnepnus. 3aKkoH HHEPIIHM.
15 BBaI/II)MO ercTBHE TeJ‘IpKaK OpUYrHA bubmiorexa LIOK
a1 p https://m.edsoo.ru/ff0a0c10
WM3MEHEHHUS CKOPOCTHU IBUKEHUS TEI
16 [InotHOCTH BemecTBa. PacueT Macchl bubmuoreka [IOK
1 00beMa Tela Mo €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopatopHas pabota «OmnpeneneHue




IUIOTHOCTH TBEPJOTO TEIa»

Pemmenue 3amau mo treme "ImoTHOCTE

bu6mmorexa [JOK

18
Bemecra' https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepucTuKa
19 B3auMoeiicTBus Tei. Cuna
yrnpyroctH. 3akoH ['yka
JlabopaTtopHnas pabota «3yuenue
20 3aBUCHUMOCTH PACTSDKCHUS
(nedopmanyiv) Ipy>KMHBI OT
MPUIIOKEHHON CUIIBI»
21 SBnenune TaroreHus. Cumia TSHKECTH
CBs3b MEXTY CUIION TSKECTH U
. bubmmoreka [JOK
22 Maccoii tena. Bec tena. Pemenue
https://m.edsoo.ru/ff0al778
3a1a4 o teme "Cuia TsprecTu”
” Cuna TsKeCTH Ha IPYTruX IUIaHeTax. bubnuoreka [IOK
DU3NYECKUE XapaKTEPUCTUKH TIJIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [JOK
24 Namepenue cun. Jlunamomer
P 2 P https://m.edsoo.ru/ff0al 8cc
bu6 e OK
25 Bec tena. HeBecomocthb nosmoreka L
https://m.edsoo.ru/ff0al778
CrnoxxeHue IByX CHJI, HalPaBJICHHBIX
. X . P bubmuoreka [IOK
26 10 OJHOM MPSMOM.
. https://m.edsoo.ru/ff0ala70
PaBHOfeiicTBYIOMIAs CUIT
7 Pemenue 3agau no teme
"PaBHogeiicTByrOmast cun"
)3 TpeHne cKoIbXKEHNS U TPEHHUE MOKOS. bu6nuoreka LIOK
Tpenue B IpuUpoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaboparopHas paboTa «3ydenne bubnmoreka [JOK




3aBHCUMOCTHU CHJIBI TPEHUS
CKOJIbKEHUS OT CUJIbI IABJICHUS U
XapaKTepa CONPUKACAIOIINXCS
MIOBEPXHOCTEI

https://m.edsoo.ru/ff0alcc8

Pemenue 3a1a4 Ha onpenesieHne

30 PaBHOJEHCTBYIOIIEH CHJITBI
Pemenue 3amau o temam: «Bec

31 tenay, «I'paduueckoe nzoOpaxeHue bubnuoteka [IOK
cuy, «Cunely, «PaBHOIEHCTBYIOIAS https://m.edsoo.ru/ff0alde0
CHIT»

KonTponbHas paboTa no remam:
«MexaHnnueckoe IBIKeHNEe», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I"paduyeckoe n300pakeHUE CU»,
«Cunb»

3 JaBnenue. CriocoObl yMEHBIIICHUS U bubnuoteka [IOK
YBEJIUYEHHUS TABICHUS https://m.edsoo.ru/ff0a20a6
JaBieHwne raza. 3aBUCUMOCTh

34 JaBJICHHM ra3a oT 00beMa, bubmorexa IOK

https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenaua naBiieHHS TBEPIBIMHU
35 TeJ'II;MI/I, JKUJKOCTSIMHU U II“)aSaMI/I. 3akoH bubmorexa LIOK
https://m.edsoo.ru/ff0a25b0
ITackamns

36 JlaBiaeHHe B )XKHUIKOCTH U rase, bu6nmoreka [JOK
BBI3BAHHOE JCHICTBHEM CHUJIBI TSKECTHU https://m.edsoo.ru/ff0a2718

37 Pemenne 3agad nmo teme «/laBieHue B bu6nuroreka [JOK
JKHAKOCTH U raze. 3akod Ilackaisy https://m.edsoo.ru/ff0a2826

38 CooOmmaromuecst coCybl bubnmoreka [JOK




https://m.edsoo.ru/ff0a2970

bubmuoreka [IOK

39 IMuapaBanueckuit mpecc
AP P https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopineBoit
KMIAKOCTHBIN HacocC
Atmocdepa 3emiu. [Tpuunnsl
CYIIECTBOBAHUS BO3IYIITHOM
T i bu6mmoreka [JOK
41 000J109KH 3eMTH. 3aBUCHMOCTh
https://m.edsoo.ru/ff0a2bSa
aTMOC(hEpHOTO JIaBJICHUSI OT BBICOTHI
HaJl ypOBHEM MOPS
bu6mmoreka [JOK
42 Bec Bo3gyxa. ATMocdepHoe naBieHne
yx (bep A https://m.edsoo.ru/ff0a2b5a
3 N3mepenue atMmocepHOTro AaBieHusI. bubnuoreka [IOK
OnbiT Toppuuesiu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
bubmmoreka [JOK
44 JIaBJIEHUS OT BBICOTHI HAJl YDPOBHEM
https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepouna. AtmochepHoe bubnuorexa [IOK
JIaBJICHUE HA PA3JIM4YHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau no reme
"AtmocdepHoe naBieHue"
JlelicTBUE KUKOCTH U ra3a Ha
47 MOrPYKEHHOE B HUX TEJIO bubmorexa [OK
Py ) https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHas pabota «OnpeneneHue
43 BBITAIKHBAIOIIEH CUITBI, bubmuoreka [IOK

ﬂeﬁCTBYIOHICﬁ Ha TEJIO, IOTPYKCHHOC
B XKHUJIKOCTB»

https://m.edsoo.ru/ff0a33fc




49

JlaboparopHas paboTa 1o Teme
«MccnenoBanue 3aBUCHMOCTH Beca
TeJla B BOJIE OT 00BbEMa MOTPYKEHHOM
B XKUJKOCTH 4aCTH TEJIa»

bubmuoreka [IOK
https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTtopHnast pabota
"KoncTpynpoBaHue apeomeTrpa win
KOHCTPYHUPOBAHUE JTOIKU U
oTpeieTICHUE €¢ IPY30MOILEMHOCTH "

52

Pemenne 3amad mo temam: «IlnaBanne
cyaoB. BozayxomnnaBanuey,
«/laBieHue TBEpAbIX TEIl, JKUJIKOCTEU
H Ta30B»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3654

53

Mexanuveckast padbota

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3{82

54

MoimnHocTs. EauHUIEI MOIITHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3{82

55

VYpok-uccinenoBanue "Pacuer
MOIITHOCTH, Pa3BUBAEMOM TIPH
noabeEMe o Jectauie"

56

IIpocTeie MexaHu3MBbI. PhIyar.
PaBHOBecue cuil Ha peryare

57

KonTponpHast pabota no teme
«/laBiieHne TBEPABIX TEIL, )KUIKOCTEH
u ra3oB» / Beepoccuiickas
IIpoBepoyYHas paboTa

58

PesepBHrlit ypok. PaboTa ¢ TekcTamu
1o Teme «/laBnenue TBEpBIX TeE,

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ffe




XKUJKOCTe! 1 ra3oBy / Beepoccuiickas
MpoBepoyHas paboTa

59

Poruaru B TexHuke, ObITY M IPUPO/IE.
Jlaboparopuas padoTa
«HMccnenoBanue yciioBHI paBHOBECUS
pBryara»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a478¢e

60

Pemmenne 3agay o reme «Y CII0BUS
PaBHOBECHS pbIyara

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

Koaddurment noneznoro nencTaus
MexaHusma. Jlaboparopuas padota
«M3mepenue KIII HaksioHHOM
TUTOCKOCTH

0.5

62

Pemenne 3amau mo teme "Pabora,
mortgHocTh, KIT"

bubmmoreka [JOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnueckas SHEpIusl.
Kunernueckas v noTeHIManbHas
SHeprus

bubmmoreka [JOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHECHUSI MEXaHUYECKOU
SHEPruu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT 10 TEME
"DKCIIEpUMEHTAIbHOE OIIPEICTICHUE
W3MEHEHUS] KHHETUYECKOW U
MOTEHIMATBLHON SHEPTUH TPU
CKaTBIBAHHMM TeJIa IO HAKIIOHHOMU
maockocty"

66

KonTponsHas paboTa 1o teme
«PaboTa 1 MOIITHOCTh. DHEPTHUS»

67

PesepBHrlit ypok. PaGorta ¢ Tekctamu

bu6mmnoreka [JOK




o teMme "MexaHndeckoe ABKeHueE"

https://m.edsoo.ru/ff0a4ec6

Pesepublii ypok. PaboTa ¢ Tekcramu

68 1o teme "Pabora. MomHoCTS. 1
Ouneprus"
OBIIEE KOJIMYECTBO YACOB I1O 68 12

I[TPOTPAMME




8 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uu(ppoBbIe
Tema ypoka Konrpoasnbie | IIpakruyeckue
n/n Bcero H3yyeHusi = oOpa3oBaTesIbHbIE
padoTbl padoThI
pecypchbl
OCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
1 KUHETHUYECKOW TEOPUH U UX OIBITHBIC 1 bubmorexa [OK
P https://m.edsoo.ru/ff0a5256
MOATBEPKACHUS
2 Macca u pa3mep aTOMOB ¥ MOJIEKYJT 1
3 Mogenu TBEPIOTO, )KUJIKOTO H 1 bu6mmoreka [JOK
ra3z000pa3HOro COCTOSIHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHNE CBOMCTB TBEPJIOTO,
4 KUAKOTO ¥ Ta3000pa3HOT0 COCTOSHUMN |
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KMHETHYECKON TEOPUH
5 Kpucrannmaeckue u amopdabie Tena 1 bubmorexa [TOK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KaMUJUISIPHOCTD. 1 bubnuoreka [IOK
IToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
bubnuoreka [IOK
7 TennoBoe paclIMpeHne U CKATHE 1
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsA3b TEMIIEpATYPBI CO
8 CKOPOCTBIO TEIMJIOBOTO JIBUXKEHUS 1
YaCTHII
9 Buytpennss sHeprus. CriocoOsl | bu6nuoreka LIOK
M3MEHEHHUs BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Bunael Teruionepenaun 1 bubnmnoreka [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koupepenmus "[Ipakrnyeckoe
HCMOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [JOK

11
BEILECTB U MATEPUAIIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "

12 KonnuecTBo Tena0THI. Y IenbHas bu6mmoreka [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHME TEIIOBOTO OanaHca. bubnnoreka [IOK
TenooOMeH 1 TEII0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopnast pabota

14 "UccnenoBanue siBICHUS bu6mmoreka [JOK
TEMI000MEeHa MPU CMETINBaHUHN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U TOpsiYeit BOIBI"
Pacuer konuyecTBa TEIIOTHI,

15 HEOOXOMMOTO JJIsS HarpeBaHUs Tela
Y BBIJEIISIEMOTO UM IPU OXJIAKICHUN

16 JlaboparopHnas pabota "OnpeneneHue bubmuoreka [IOK
yAEJIbHOM TEIJIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOIIMBA. Y IeJbHas TeIIOTa bubmuoreka [IOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEpAECBAHUE

18 KpHUCTAIJINYECKUX IT)en Y nenpHas bubnnorexa [IOK

P ' https://m.edsoo.ru/ff0a71d2

TEIJI0TA IJIABJICHUS

19 JlaGopatopHas padota "Onpenenenue bu6nuoreka LIOK
yIEIbHOU TEIJIOTHI TUIaBJIECHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHAECHCAIHSL. bu6nuoreka LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwue. Y aenpHas Termmora bu6mmoreka [JOK




apooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATyphl KUIIEHUS
oT aTMOc(epHOTO TaBJICHUS

https://m.edsoo.ru/ff0a786¢

22

Bnaxnoctb Bo3ayxa. JlaboparopHas
pabota "Omnpenencane
OTHOCHUTEJIbHO BIaKHOCTH BO3ayXa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3ama4 Ha onpenesieHne
BJI&KHOCTH BO3/lyXa

24

[IpuHIMIBl pabOTHI TETIIOBBIX
nsurareneii . [lapoBas TypOuHa.
JIBurarens BHyTPEHHETO CTOPaHUs

25

KII/I TermoBoro nBurates.
TennoBsle IBUTaTeNn U 3a1UTa
OKpYKalolle cpebl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUs U MPeBpallleHus
SHEPrUM B TEIUIOBBIX MPOIIECCax

27

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o Teme "TemnoBrIe SIBJICHHUS.
M3MeHeHune arperaTHbIX COCTOSTHUIN
Berecrsa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83{2

28

KonTtponbHas padoTa 1o teme
"TermnoBble sBiaeHusd. U3MeHeHne
arperaTHbIX COCTOSIHUM BerecTna"

bubnuoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

QHCKTpI/ISaHI/IH TCII. I[Ba poaa
QJICKTPUYICCKHUX 3apa10B

30

Ypok-uccienoBanue "IneKTpu3anusl
TN UHAYKLUEHN U IpU
CONPUKOCHOBEHUH"




B3anmoerictBre 3apsKEHHBIX TEIl.

bubmuoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIEKTPUYECKOE TOJIE.

0 HanpsiskeHHOCTB 27IEKTPUYECKOTO bubnuorexa [IOK
nons. [IpuHnyn cyneprnosunuun https://m.edsoo.ru/ff0a8a0a
BIEKTPUYECKUX MOJIEN
Hocwurenu snekrpudeckux 3apsa0B.

33 OnemeHTapHbIH 3apsan. CTpoeHue
aToma

34 [IpoBOTHUKY U AUANEKTPUKH. 3aKOH bubnuoreka [IOK
COXpPaHEHUs DNEKTPUUECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6

35 Pemrenne 3aga4 Ha mpuMeHeHNe bubnuoreka [IOK
CBOMCTB 3JIEKTPUYECKUX 3aPSI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKHI TOK, YCIIOBUS €T0

36 cyiiecTBoBaHus. VICTOUHUKH bubmmorexa [HOK

https://m.edsoo.ru/ff0a95a4

AIEKTPUYECKOTO TOKA

37 JlelicTBUS SIEKTPUUECKOTO TOKA bubmorexa [OK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenoanue "JlelictBue

38 AIEKTPUYECKOTO TOJISl Ha IPOBOIHUKH 1
U TUDJIEKTPUKH"

39 DIEKTPUUYECKUM TOK B METaJIax, bubnunoreka [IOK
JKHUAKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DneKxTpuuecKas LeNb U €€ COCTaBHbIE
4acTu
Cuna Toka. JIabopatopHas paboTa

41 "N3mepenue u perylInpoBaHue CHIIbI 0.5 bubmmorexa LIOK

TOKa"

https://m.edsoo.ru/ff0a8bd6




DNEKTpUUECKOE HAMPSKEHUE.
BonwsTmeTp. JTabopaTopHas paboTa

bubmuoreka [IOK

42 "U3mepenue u peryaupoBaHue 05 https://m.edsoo.ru/ff0a%14
HarpsHKeHus "

43 ConpoTHuBiIeHHE MPOBOTHUKA. bubnuoteka [IOK
VY nenpHOe CONPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHnas paboTa "3aBUCUMOCTb

m BIEKTPUYECKOTO COMPOTUBIICHUS | bubnuoteka [IOK
IIPOBOJIHUKA OT €ro JIUHBI, IUNIOIIAIA https://m.edsoo.ru/ff0aa738
MIOIIEPEYHOI0 CeYeHns U Marepuana’”
3aBUCUMOCTD CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa Juist yyacTka bubnnorexa LIOK

https://m.edsoo.ru/ff0aa44a

Lenu
JlaGopaTtopHnas pabota
"UccneqoBanye 3aBUCUMOCTH CUJIBI

46 TOKa, UAYIIETO Yepe3 PE3UCTOp, OT 1 bubmorexa [OK

https://m.edsoo.ru/ff0aa04e

COIIPOTHUBIICHHUS PE3UCTOPA U
HanpsbKeHUs Ha pe3uctope”

A7 [TocnenoBarenbHOE 1 apasuiesIbHOE
COEIMHEHUS IIPOBOTHUKOB
JlaGopaTtopHnas pabora "IIpoBepka

43 MpaBUJIa CIOKEHUS HANPSKEHUN MIPU | bubnunoreka [IOK
IOCJIEA0BATEIBHOM COEIUHEHNH IBYX https://m.edsoo.ru/ff0aaa58
pe3ucropos"
JlaGopatopHas padota "IIpoBepka

49 IIpaBUJIa Ul CUJIBI TOKA IPU | bubnuoreka [IOK

napajuieJIbHOM COE€IMHEHUH
pe3ucropos"

https://m.edsoo.ru/ff0aadle




Pemenue 3a1ay Ha npuMeHEHUE

50 3akoHa OMa Jyist pa3JIMuHOTO bubmmorexa LIOK
P https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS IIPOBOIHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnuoreka [IOK
Toka. 3akoH Jlxoyns-Jlenma https://m.edsoo.ru/ff0ab124
JlabopaTtopHas pabota "Omnpenenenue
52 a60TpH u I;/IOHJ;PII)OCTI/I JIIEK pnquKoro bubnmorexa [OK
p " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPUUYECKUE IIETTH U TOTPEOUTENN
N bubnuoteka [IOK
53 AIIEKTPUYECKON SHEPTUU B OBITY.
https://m.edsoo.ru/ff0ab660
KopoTkoe 3aMbIkanne
54 [TocTostHHBIE MATHUTBI, KX
B3aMMOJECHCTBUE
55 VYpoxk-uccnenoanue "M3yuenne bubnnoreka [IOK
10JIEN MOCTOSIHHBIX MArHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnuTHOe noJsie. MarautHoe moiie
bu6mmoreka [JOK
56 3eMIIM U eT0 3HAaUeHHe I )KU3HHA Ha
https://m.edsoo.ru/ff0acOba
3emiie
[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TemMe "DNEeKTPUUECKUE 3apsbl.
bubnuoreka [IOK
57 3apsKeHHbIE Tea U UX
. . https://m.edsoo.ru/ff0abd2c
B3auMoieicTBus. [locTosTHHBIN
AJIEKTPUYECKUNA TOK"
KontponsHas paboTa o reme
"DneKTpruYecKue 3apsapl.
bubnmoreka [JOK
58 3apsKEHHBIE TEJla U X

B3auMoeicTBUA. [10CTOSTHHBIN
anekTpudeckuil Tox" / Beepocceniickas

https://m.edsoo.ru/ff0abea8




poBepoyYHas paboTa

59

PesepBubiit ypok. PaboTta ¢ Tekcramu
o Teme "llocrosiHHbII
anexktpuyeckuil Tox" / Beepoccuiickas
poBepoYHas paboTa

bubmmoreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OmneiT Opcrena. MarauTHoe mnose
BIEKTPUYECKOTO TOKa MarHuTHoe
ITOJIC KaTyIIKHU C TOKOM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac1d?2

61

[IpumeHeHue MeKTPOMarHuToB B
texauke. JlabopaTopHas pabora
"N3yueHne nelcTBUS MATHUTHOTO
I10JIs1 Ha POBOJHUK C TOKOM"

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

DNeKTpOABUTATENb OCTOSIHHOTO
Toka. Mcrons3oBanue
ANEKTPOIBUTATENCH B TEXHUYECKUX
YCTpOMCTBaX U Ha TPAHCIIOPTE.
JlabopaTopHas paboTa
"KoHcTpynpoBaHue U U3y4eHHUE
paboTHI AMeKTpoABUTaTES"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢

63

OnbiThl Dapajes. 3aKoH
3NEKTPOMArHUTHOM MHAYKLIHH.
IIpaBuno Jlenna

64

DnektporeHepatop. Crocoobl
TIOJIyYCHHUS DIIEKTPUYECKON SHEPrUM.
DNEeKTpOCTaHIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEpPrun

65

[ToaroToBKa K KOHTPOIBHOU paboOTe
10 TeMe "DJNEKTPUUYECKUE U




MAarHuTHBIE SBJICHUSA"

KonTtposnsHast pabora o teme

" bubnuoreka [IOK
66 DNEeKTPUYECKUE U MarHUTHBIE 1
" https://m.edsoo.ru/ff0acb14
SIBJICHUS
67 PesepsHblit ypok. PaboTa ¢ Tekctamu | bubnuoreka [IOK
o Teme "TeroBkie siBeHUA" https://m.edsoo.ru/ffOaccSe
63 PesepBHblit ypok. PaboTa ¢ Tekctamu |
1o Teme "MaruuTtHele sBIeHUS"
OBUIEE KOJIMYECTBO YACOB I1O 68 14.5

[TPOI'PAMME




9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
[
‘:;11 Tema ypoka Bcero Konrpoiibie | Ipaxririeckie i[:;:e}[l/lﬂ :)Igg)a[:())l;:feﬂbﬂble
padoTbl padoThI pecypen

| MexaHnndeckoe JIBKECHHE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIIBHOCTh 1 bu6mmoreka [JOK
MEXAaHUYCCKOTO JBMKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE IpsAMOTMHENHOE 1 bubnuoreka [IOK
JBIDKCHHME https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOJIMHEITHOE

4 newkeHne. CpeaHsisi © MTHOBEHHAS 1
CKOpPOCTb

5 [IpsimonuHelHOE paBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBIODKEHUE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPSMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBUKECHHUSL. 1
I'paduk ckopoctr
JlaboparopHas pabota "OnpeneneHue

7 YCKOpEHUS Tela MpH | | bubnuoreka [IOK
PaBHOYCKOPEHHOM IBUXEHUU I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TJIOCKOCTH"

2 CBoOoHoe majieHue Ten. OmbIThI |
lamunes

9 PaBHOMEpHOE IBM>KEHHE TIO | bubnuoreka [IOK

OKPYKXHOCTH. Hepno;[ 1 9acToTa

https://m.edsoo.ru/ff0ael76




oOpamienus. JInneiinas u yriaoBas

CKOPOCTH
10 LleHTpOCTpEMUTEIIBHOE YCKOPEHUE
1 [lepsriii 3akoH HptoToHa. Bextop bubnuoreka [IOK
CHUJIbI https://m.edsoo.ru/ff0ae612
12 Bropoit 3akon HeroTona. bubnuoreka [IOK
PaBrozelicTByrOmMas cuna https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HproToHA. bubnuoreka [IOK
Cynieprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemrenne 3aa4u Ha npuMeHeHHE bubnnoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbc
bu6mmorexa [JOK
15 C .3 r
113 YHPYrocTH. Jaron & yxa https://m.edsoo.ru/ff0aeca2
16 Pemenne 3amay o teme «Cuina
YOPYTOCTH
17 Jlaboparopnas padborta «OnpeneneHue bubmuoreka [IOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ffO0aee28
bu6mmoreka [JOK
18 C
8 TpeHit https://m.edsoo.ru/ff0af738
19 Pemenue 3anau no teme «Cuna bubnuoreka [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaboparopHas pabota "OnpeneneHue bubnuoreka [IOK
KO3 PUIIMEHTa TPEHUS CKOJIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemenne 3apau o teme "3akoHbl
21 Herotona. Cuna octu. Cuna bubmmorexa [IOK
w YIpyr ' https://m.edsoo.ru/ff0afb8e
TPEHUS
” Cuna TsKECTH 1 3aKOH BCEMUPHOTO bubnmoreka [JOK

TATOTEHHSL. Y CKOpEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044




najacHus

VYpoxk-koudepenuus "JIBmkeHue Ten

23 BOKPYT TPaBUTALIMOHHOTO IIEHTpa
(Conneunas cucrema). ['anaktuku”
Pemenue 3anay no reme "Cuna
24 TSHKECTH Y 3aKOH BCEMUPHOTO brbmmorexa [HOK
; P https://m.edsoo.ru/ff0afSf8
TATOTEHUS
’5 [IepBas kocMuyeckas CKOPOCTb. bubnnoreka [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33¢c
PaBHOBeCHE MaTepHATIBHON TOYKH.
AOGCOJTIFOTHO TBEPJIOE TEIIO.
26 PaBHOBecue TBEpIOTO TENA C bubmmoreia LIOK
BHOBECHE TBEPJIOTO TN
. . P https://m.edsoo.ru/ff0afe36
3aKpETUICHHON ~ OCBIO BpAIllCHHSI.
MowmenT cuibl. LleHTp Tsbkectu
PaBHOBecHe MaTepuaIbHOM TOYKH.
AOGCOJIFOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpaOTO TENA C
3aKPETJICHHOM OCBhIO BpPAIICHHMSL.
MowmeHnT cuisl. LlenTp Tsixectu
)% Pemenue 3amau no reme "MomeHT bubnuoreka [IOK
cuibl. Llentp Tsoxectn" https://m.edsoo.ru/ffOb02b4
[ToaroToBka K KOHTPOJIBHOM paboTe 1Mo
" bubnuoreka [IOK
29 TeMme "MexaHndecKoe JIBUKEHHUE.
. " https://m.edsoo.ru/ff0b0408
B3aumopeiictBue Ten
KonTtponrHas paboTa mo Teme
" bubmuoreka [IOK
30 MexaHnuveckoe JBUKEHUE.
. " https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue Ten
31 Nmnynse tena. UMnynbe cuiibl. 3akoH bubnmoreka [JOK




COXpaHEHUs UMITyJIbCa. YIIPYroe u
HEYIIPYroe B3auMOJCHCTBUE

https://m.edsoo.ru/ffOb07fa

Pemrenne 3amau o treme "3akou

bubmmoreka [JOK

32 COXpaHEHUs UMITYJIbca" https://m.edsoo.ru/ff0b096¢
3 VYpoxk-koudepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bubnuoreka [IOK
34 Mexanudeckasi paboTa U MOIITHOCTb https://m.edsoc{_.[ru/ffObOa84
35 Pabora cumsl TsDKECTH, CHITBI bu6mmoreka [JOK
YIPYTOCTH U CHJIBL TPEHUSA https://m.edsoo.ru/ff0b0db8
JlabopaTtopHnas padoTa «OnpenencHue
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JIBU)KEHUH Tejia 10
TOPU30HTAIBHOM OBEPXHOCTH
37 CBs13b DHEPTUH U PAOOTHI.
[TorenumanpHast HEPTUs
o Kunernueckas sneprus. Teopema o bubnuoreka [IOK
KUHETUYECKON dHEPruun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHS SHEPTUH B
MEXaHUKe
40 JlaboparopHas pabota «3y4yenue bubnuoreka [IOK
3aKOHA COXPaHEHUS SHEPTUM https://m.edsoo.ru/ffOb12fe
Al KonebarenbHoe IBMIKCHUE H €TI0 bu6nmoreka [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ffOb1858
1 3aryxaromue KoueOaHus. bubnunoreka [JOK
Brinyxkaennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuii U IPyKUHHBIN

MasATHUKH




44

VYpoxk-uccnenopanue «3aBUCUMOCTb
nepro/ia KojebaHuil OT KECTKOCTH
IIPY>KUHBI ¥ MAacChl Ipy3a»

bubmuoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue sHepruu npu
MEXaHNYECKUX KOJIeOaHUIX

46

JlabopaTtopHas padoTa «OnpenencHue
4acTOThI U IEpUOAA KoJIeOaHu
MPYKHUHHOTO MasSITHAKA)

bubmmoreka [JOK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH TIepHO/Ia KoJIeOaH i
rpy3a, IOABCHICHHOTO K HUTH, OT
MAaccChl Tpy3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoiHEI. CBOMCTBA
MexaHU4YeCKuX BOJH. [IpoagonbHbIe
TIOTIEPEYHBIC BOJTHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenius "MexaHnuecKkue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuyeckue BOJIHEI"

50

3Byk. Pacnipoctpanenue v oTpaxkeHue
3ByKa

51

Ypok-uccnenosanue "Habmonenue
3aBHUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKHI PE30HAHC

53

Ypok-koHpepeHIus "YapTpa3ByK U
nH(Pa3BYK B IPUPOJIE U TEXHUKE"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

IloaroroBka k KOHTpOJ'ILHOfI pa60Te 18(0)

bu6nmoreka [JOK




Teme "3aKOHbI COXPAaHEHUS.
Mexaandeckue KoiaeOanust U BOJIHBI"

https://m.edsoo.ru/ff0b25f0

KonTtposnsHas paboTa o teme

55 "3aKoHbI cOXpaHeHMs. MexaHuueckue
KoJieOaHus U BOJHBI"
56 DNEeKTpOMarHuTHOE TOJI€. bubnuoreka [IOK
DNeKTPOMarHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3J1€KTPOMArHUTHBIX BOJIH
VYpoxk-koudepentus "[kana
58 3JIEKTPOMArHUTHBIX BOJIH. bubnuoteka [IOK
Hcnonp30BaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JUUISI COTOBOM cBsA3H"
VYpok-uccnenoanue "U3yueHue
. bu6mmoreka [JOK
59 CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MTOMOIIIBI0 MOOMIIBHOTO TenedoHa
Pewrenue 3agad Ha onpeneneHue
60 YaCTOTHI U JUIUHBI AIEKTPOMArHUTHOM
BOJIHBI
DNeKTpOMarHuTHas Ipupoja CBETa.
61 C B . bu6mmoreka [JOK
KOpOCTh cBeTa. BoTHOBBIE CBOIICTBA
p https://m.edsoo.ru/ff0b31d0
cBeTa
Uctounuku ceera. [Ipsimonunerinoe
62 3 bubmuoreka [IOK
acIpOCTPaHEHUE CBETA. 3aTMEHUS
pactipoctp https://m.edsoo.ru/ff0b3658
Connua n JIynst
3aKOH OTpa)KE€HHUs CBETA. 3epKaa.
bu6nmoreka [JOK
63 Pemenue 3anay Ha MpUMEHEHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKEHUS CBETa
64 [Ipenomienue cera. 3aKoH bubnmoreka [JOK




IMpCIOMIICHUA CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEHHEE OTPAKEHUE CBETA.

bu6mmoreka [IOK

65 Hcnonb30BaHue OJTHOTO BHYTPEHHETO hitps://m.edsoo.ru/f0b3c5c
OTPaXCHHSI B ONITHYECKUX CBETOBOAX
JlaboparopHas pabota "VccnenoBanue
66 3aBUCHUMOCTH yTJIa MPEIOMIICHUS
CBETOBOTO JIy4ya OT yIJia MaJieHus Ha
rpaHuue "Bo3ayx-crekiao""
VYpoxk-koupepennus "Vcnons3oBanue
67 TIOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [JOK
68 Jlunzel. OnTUyecKkas cusa JIMH3bI hitps://m.edsoo.ru/fOb32c
. bu6mmoreka [JOK
69 [TocTpoenue n3o0paxxeHuit B TMH3aX hitps://m.edsoo.ru/fiObd4da
JlaGopaTtopHnas padota "Onpenenenue
70 (hOKyCHOTO PACcCTOSIHUS ¥ OTITUYECKOM bubmorexa [OK
. https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIICH JTUH3bI"
71 Ypoxk-koHpepenius "OnTruaeckue bubmuoreka [IOK
JINH30BBIC TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 kak ontuyeckasi cucreMa. 3peHue Bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-konpepennus "ledexTs
3penus. Kak coxpanuts 3penne"
Pa3noxxenue 6emoro cBeTa B CIIEKT.
74 OnbiTel HhtoTOHA. CrioxkeHne bubmuoreka [IOK

CIICKTpAJIbHBIX IBETOB. I[I/ICHepCI/I}I
CBCTa

https://m.edsoo.ru/ff0cOf4c




Jlaboparopuas pabota "OnbITHI IO
Pa30oKEeHUIo OeI0To CBeTa B CIIEKTP U

75 BOCTIPUSATHUIO 1[BETA IPEIMETOB IIPH UX bubmmorexa [OK
P t el P https://m.edsoo.ru/ff0c0e2a
HaOJIOIEHUH Yepe3 [BETOBEIC
¢bwibTpH"
Ypok-npaktukym "BomaHoBbIe
76 CBOICTBa CBeTa: JUCIEpPCHs,
uHTepdepeHus u uppaxaus”
OnsiTel Pezepdopaa v nnanerapHas bubnuoreka [IOK
77
MOJIEJIb aTOMa https://m.edsoo.ru/ffOc12a8
78 [Toctynatel bopa. Monens atoma bopa
Hcnyckanne 1 noTJIoneHne CBETa
79 aTOI\Z]OM KBantsl Hnlilleﬁanme bubmmoreia LIOK
' ' https://m.edsoo.ru/ff0c144c
CIEKTpPBI
20 Ypoxk-npaktukym "HaGmronenue bubnnoreka [IOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PaaroakTMBHOCTB U €€ BHIbI bubmorexa [OK
s e https://m.edsoo.ru/ff0c1672
20 Crpoenue aroMHoOro sjapa. Hyknonunas bubnuoreka [IOK
MOJICIIb https://m.edsoo.ru/ffOcl 8ac
23 PannoakTuBHbIE pEBpALLICHUS. bubnunoreka [IOK
H3oTorbl https://m.edsoo.ru/ff0clal4
34 Pemenue 3amau o teme: bu6mmoreka [JOK
"PagroakTBHBIE IPEBpAICHHS " https://m.edsoo.ru/ffOc1b4a
85 [lepuon nonypacnana
VYpok-koH(pepenuus "PannoakTuBHbIe
P Gepenn A bubmuoreka [IOK
86 U3JIy4eHUs B IPUPOJIE, MEULIUHE,

TEXHUKE"

https://m.edsoo.ru/ff0c2126




SnepHbie peakuu. 3aKOHBI

87 COXpaHEHUs 3apsJ0BOTO U MAaCCOBOTO bubmmorexa LIOK
https://m.edsoo.ru/ff0c1c58
qucen

28 DHeprusi CBsA3M aTOMHBIX sziep. CBs3b bubnuoreka [IOK
MAaccChl ¥ DHEPIUU https://m.edsoo.ru/ff0cld7a

29 Pemenue 3anay no reme "Anepueie
peakuun"

90 Peakuuu cunTte3a u neneHus saep. bubmmoreka [JOK
Ucrounuku saepruu CoJHIla ¥ 3BE3]1 https://m.edsoo.ru/ff0c1e88
VYpoxk-koudepennus "AnepHas

91 sHepreTuka. JlencTBus
PaIOaKTUBHBIX U3ITyYCHUI Ha )KUBBIC
OpraHu3msl"

[ToaroroBka kK KOHTPOJILHOM padboTe MO

0 TeMe "DIEeKTPOMAarHuTHOE MOJIE. bubnuoreka [IOK
DJIEKTPOMArHUTHBIEC BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanToBsbIe siByieHus"

KoutponsHas paboTa no reme

93 "DeKTpOMarHuTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJIHBI.
KBanToBsble siByieHus"
[ToBTOpEHME, 00OOIICHNE.

94 JlaboparopHblie pabOTHI IO KypCcy Bubmmorexa LIOK
" . " https://m.edsoo.ru/ff0c245a

B3aumoneiictBue ten
[ToBTOpenue, 0606menue. Pemenue
95 pacqerlf{mx 1/1’ Ka‘IeCI:BeHHLIX 3a/1a4 1o bubmmorexa LIOK
\ | https://m.edsoo.ru/ff0c2572
teMe ""TemnnoBble Mpolecchl
96 [ToBTOpenue, 060061eHue. Perenne bubnmoreka [JOK




pacyeTHBIX U KAYECTBEHHBIX 33/1a4 110
teme "KII/] TeroBeix aBuraTenei"

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0menue. Pemenne

97 ACYETHBIX M KAYECTBEHHBIX 33144 I10 1 Bubmaorexa IOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoycraHOBOK"
IToBTOpEHue, 0000IIIEHHE.
98 JIaGo zTo HEIE a6I(I)ITI)I 0 KypcC 1 1 Bubmaorexa LOK
" patop p " ypey https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
[ToBTOpenue, 0600eHne. Pabota ¢
" bu6mmoreka [JOK
99 TEKCTAMU 110 TeMe "3aKOHBI 1
" https://m.edsoo.ru/ff0c2d6a
COXPAaHCHHUS B MEXaHUKE
IToBTOpenue, 006061IeHNE. PaboTa C
100 TeKCTaf/II/I 10 TEME I'{IKOJ'IG63HI/IH u 1 bubmmorexa [TOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0606menue. Padora ¢
101 TekcTaMu 110 TeMe "CBETOBEIE 1 bubmorexa OK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o6061menue. Pabora ¢
102 TekcTaMu 1o TeMe "KBaHTOBas 1 1
snepHas puzuka"
OBIIEE KOJIMYECTBO HACOB I10 102 7

I[TIPOTPAMME







IPOBEPSIEMBIE IIPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJIBHOU IIPOIT'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUSI

7 KIIACC

Kon
MpoBePsSIeMOro
pe3yJjbTara

HpOBepﬂeMLIe NMpeaAMETHBbIC PE3yJIbTaTbl 0CBOCHUA OCHOBHOM
06p330BaTeJ'lLHOI71 nmporpaMmMbl OCHOBHOT 0 o0mero 06p33OBaHI/Iﬂ

1.1

HCIT0JIb30BAaTh N3YUCHHBIC MMOHATHA

1.2

pasiindaTthb SABJCHUA IO OMHCAHUIO HMX XapaKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JaHHOC (1)I/ISI/I‘IeCKO€ SIBJICHHUC

1.3

pacno3HaBaTh MpPOSIBICHUE M3YYEHHbIX (U3MUECKUX SBJIICHUN B
OKpY)KaIoIlleM MHUpEe, B TOM uucie (U3NUecKue SIBICHUS B MPUPOJIE,
MIPH 3TOM TEPEBOJUTH MPAKTHUUECKYIO 33/1a4y B y4eOHYIO, BBIICIATh

CYIIIECTBEHHBIC CBOMCTBA (TTPU3HAKH) (DU3UICCKUX SBICHUN

1.4

OTNHCHIBaTh M3YYEHHbIE CBOWCTBA Tel W (PU3UYECKHE SBICHUS,
UCHOJNIB3YSl (U3NYECKHWE BEIUYMHBI, NpPU OMUCAHUHM MPABUIBHO
TpPakTOBaThb (U3MUECKUNH CMBICH HCHOJb3YEMBIX BEJIMYUH, HUX
0003HaYeHHS U €IUHUIIBI (PU3NUECKUX BEIMYUH, HAXOAUTh (DOPMYIIBI,
CBSA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEJIMYMHY C JAPYTUMU
BEJIMYMHAMHU, CTPOUTh TpaduKU  U3YUYEHHBIX  3aBHUCUMOCTEH

(bnanecxnx BCJIIMYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, CI)I/I?»I/I‘ICCKI/IC SBJICHUSI W IIPOLICCCHI,
HCIIOJIB3Yyd H3YUCHHBIC 3aKOHBI, IIpU 3TOM [OaBaTb CJIIOBECHYIO
Q)OpMYHI/IpOBKy 3aKOHa MW 3alMdcCbiBaTb €ro MaréMaTrHn4cCKocC

BBIPAKCHHEC

1.6

OOBSCHATh (PU3UYECKUE SIBJICHUS, MPOLECCHl U CBOWCTBA TEJd, B TOM
YhClie M B KOHTEKCTE CHUTYallMil MPaKkTUKO-OPHEHTHPOBAHHOIO
XapakTepa: BBIABIIATE IPUYMHHO-CIECICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHue u3 1 — 2 Jjoruyeckux IaroB ¢ omopo Ha 1 — 2
U3yYCHHBIX CBOMCTBA (PU3UUECKUX SBICHUN, PU3UUECKUX 3aKOHA UITH

3daKOHOMCPHOCTU

1.7

peuiarb paC‘-IéTHBIe 3aga4u B 1-2 ,[ICI>'ICTBI/I$I, HCIIOJIb3Yyd 3aKOHBI U




dbopMymbI, CBSI3BIBAIONINE (DU3UUYECKUE BETUYMHBI: HA OCHOBE aHAIIN3a
YCIIOBUSL 3a7auyd  3alUCBhIBaTh KPaTKOE yCJIOBHE, TMOJICTaBIATH
¢u3uueckue BeTMUMHBI B (YOPMYIBI U TIPOBOJIUTH PACUCThl, HAXOUTh
CIIpaBOYHBIC TAHHBIC, H€O6XOI[I/IMI>IG AJId pCUICHUA 3a/]ad, OLUCHHUBATH

PEATUCTUYHOCTD MOJIYUCHHOW PU3NYECKON BEITMUUHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOpPHIE MOKHO PEIIUTh IMPH MOMOIIN
(1)I/I3I/I‘~IGCKI/IX METOAOB, B OIIMCAaHHUM HCCIICIOBAHUA  BbIACIATH
MPOBEPAEMOE  MPEANOJIOKECHHUE (rumotesy), paiuyarb M
HHTCPIIPETUPOBATH HOJ'Iy‘IGHHI:Iﬁ pe3yiabTaT, HAXOAWUTH ook B

XOJ€ OIlbITa, A€JIaTb BBIBOABI IO €0 pE3yJIbTaTaM

1.9

MPOBOJIUTH OTBITHI IO HAOMIONECHUIO (PU3WYECKUX SIBICHUN WIIH
¢bu3ndeckux  CBOWCTB  Tel:  (OPMYJIHpPOBaThH  IIPOBEpsEMbIC
MPEANOJIOKEHUSI, COOMpaTh  YCTAaHOBKY W3  MPEIIOKEHHOTO

000py/10BaHNUs, 3aIIUCHIBATh X0 OTIBITA U (POPMYIUPOBATH BHIBOIBI

1.10

BBINIOJIHATH NPSMbIE W3MEPEHUSI C HCIOJIb30BAHUEM AHAJIOTOBBIX U
unudpoBBIX NMPUOOPOB, 3aMUCHIBATh MOKA3aHUA MPUOOPOB C YUETOM

3aJIaHHON a0COJIIOTHOM TIOTPEITHOCTH U3MEPEHHIMA

1.11

MPOBOJIUTH  HCCIAEAOBAaHUE  3aBHUCHMOCTH  OJHOW  (DU3UYECKOM
BEJIMYMHBI OT JIPYrodl C HCIOJIB30BAHUEM TIPSAMBIX HW3MEPECHHI,
y4acTBOBaTh B IUIAHUPOBAHWHM YY€OHOTO HCCIEAOBaHUsS, COOMpaTh
YCTAaHOBKY M BBITIOJIHATh U3MEPCHHUS, CIEAYS MPEII0KECHHOMY IIIaHy,
bUKCHpOBaTh PE3YNbTAThl IMOJTYYCHHON 3aBUCHUMOCTH (DU3UYECKUX
BEJIMYMH B BUJIC MPEIOKESHHBIX TaOIUI] U TPAPHUKOB, JIeJaTh BHIBOIbI

I10 pe3yJIbTaTaM UCCIICAO0OBAHUA

1.12

IMPOBOANTH KOCBCHHBIC HM3MCPCHUS (1)I/I3I/I‘16CKI/IX BCJIIMYHH, CJICAYyA
Hpe,Z[HO)KCHHOfl HUHCTPYKIUH: IIPU BBIIIOJIHCHUU I/ISMCpCHI/Iﬁ CO6I/IpaTb
OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHUC HCKOMOM

BCJIIMYMHBI

1.13

(¢10) 6J'IIO,Z[aTB [mpaBujia TCXHUKHU 0e30macHOCTH pu pa60Te C

71a00paTOPHBIM 000PYIOBaHUEM

1.14

YKa3bIBaTb IIPUHIHAIIBI JENCTBUS HpI/I60pOB n  TCXHHYCCKHUX
YCTpOﬁCTB, XapaKTepUu30BaTb IMPUHIUIILI JIEeNCTBUSA HN3YUYCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX YCTPOﬁCTB C MNOMOIIBIO HX OIIMCAaHNA,
HCIIOJIb3Ys 3HaHUA 0 CBOMCTBaX (I)I/ISI/I‘-ICCKI/IX SIBIICHUI n

HGOGXOJII/IMLIG (I)I/ISI/I‘-ICCKI/IG 3aKOHBI U 3aKOHOMCEPHOCTHU




1.15

NPUBOAUTH TPUMEPHl (HAXOAUTh HMHPOPMALMIO O MpUMepax)
NPAaKTUYECKOTO MCHOJb30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHON
KU3HH JUig  oOecriedeHHsi O€30MacHOCTH Tpu  oOpaiieHuud ¢
npuOoOpaMy U TEXHUYECKUMU YCTPOICTBAMU, COXPaHEHUS 3/10POBbs U

COOJII0ICHNSI HOPM DKOJIOTHYECKOTO MOBEJCHMSI B OKpYXKaIoUIei cpeze

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MH(popMmarmu B ceTd VHTepHET B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3aIlpOCOM, Ha OCHOBE
UMEIOUIUXCS 3HAHUM W MYTEM CpPAaBHEHHUS PaA3IMYHBIX HCTOYHHMKOB
BBLIETATh MH(OpMAIMIO, KOTOpas SBISIETCS NPOTUBOPEUMBON WM

MOXET OBITh HEOCTOBEPHOM

1.17

UCII0JIb30BATh npu BBITIOJTHEHUH y4eOHBIX 3a/1aHui
HAayYHOTIONYJISIPHYIO  JIUTEpaTypy  (QU3MYECKOro  COJepKaHus,
CIpaBOYHBbIE MaTepuasbl, pecypchl cetu HHTepHeT, BiaaeTh
pueMaMH KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMALUU

W3 OJJTHOM 3HAKOBOW CUCTEMBI B IPYT'yIO

1.18

CcO31aBaThb CcOOCTBEHHbBIE KpaTKUC€ NMUCbMCHHBIC U YCTHBIC COO6II.[GHI/I$[
Ha OCHOBE 2 — 3 WUCTOYHMKOB UHPOpPMAMK (PU3UIECKOTO
COJIep’KaHUs, B TOM YHCIIe IMyOJIMYHO JeiaTh KpaTKue COOOIICHHS O
pe3ynbTaTax NpPOEKTOB WM YYeOHBIX HCCIEIOBAaHUN, HPU 3ITOM
rpaMOTHO HCIIOJB30BaTh HM3YYCHHBIM TOHATUNHBIA amnmapar Kypca

(bu3MKH, COMPOBOXKIATh BBICTYIUIEHHE TIpe3eHTalel

1.19

IIpX BBIIIOJIHCHUHA y‘IC6HBIX IIPOCKTOB " I/ICCJ'IG,Z[OBaHI/Iﬁ pacnupeacisaThb
00s3aHHOCTH B rpynie€ B COOTBETCTBUU C IIOCTABJICHHBIMU 3aJladyaMu,
CJICAUTHh 3a BBIIIOJIHCHUEM IIJIaHa HCI;'ICTBHI;'I, aICKBATHO OLICHUBATH
CcOOCTBEHHBIH BKiIIaax B  JACATCIIbBHOCTL  TI'PYIIIbI, BbICTPAUBATDH
KOMMYHUKATUBHOC BSaHMOﬂeﬁCTBHe, Y4YUTbIBAA MHCHHC

OKpYyXKaromux

8 KJIACC

Kon
NpoBepPsIeMOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOT0 00111er0 00pa3oBaHus

1.1

HCIIOJIB30BaTh IMOHATHUA

1.2

pPas3iiniaTth SABJCHUA IO ONMHUCAHUIO HUX XapAKTCPHBIX CBOIMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘I€CKOG SIBJICHHUC

1.3

pacro3HaBaTh NPOSIBICHUE M3YyYCHHBIX (DU3MUYECKUX SBICHUHA B
OKpYXKAloIlleM MHpE, B TOM 4ucie (U3NYECKUe SIBICHHUS B MPHUPOJE,
IPU ATOM IEPEBOJUTH NPAKTUUYECKYIO 3a/lauy B y4eOHYIO, BBLICIATDH

CYLIECTBEHHbIE CBOMCTBA (IIpU3HAKH) GUZUYECKUX SBICHUN

14

ONMCHIBATh M3YYEHHbIE CBOWCTBA Te€l U (PU3UYECKHUE SIBICHUS,
UCTIONB3Ysl (U3NYECKHUE BEIMYMHBI, IpPU ONHCAHWH IPABHIHHO
TPaKTOBaTh  (PM3MYECKH  CMBICT  HCIOJB3YyEeMBIX  BEJIMYHMH,
0003HaYeHUS U €UHUIIBI PU3NUECKUX BEIIMYMH, HAXOAUTh (GOPMYJIbL,
CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEJIMYMHY C JAPYTUMU
BEJIMYMHAMH, CTPOUTHh TIpadUKU  H3YYEHHBIX  3aBHUCHUMOCTEH

(bU3HMYECKUX BETUYHH

1.5

XapaKTEPU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBICHHUS M IPOIIECCHI,
WCMOJIb3ysl H3YYECHHBIE 3aKOHBI, IMPHU 3TOM JaBaTh CIOBECHYIO
GbOpMYyTHpPOBKY 3aKOHAa W 3alUChIBaTh €ro  MaTeMaTHYeCKOe

BBIPAYKEHUE

1.6

OOBICHATH (PU3UYECKUE MPOIECCHl M CBOMCTBA TEJ, B TOM YHWCJIE U B
KOHTEKCTE CHTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITh IPUINHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBsSCHEHHE U3 1
— 2 JIOTMYECKHX IIaroB ¢ MOMOIbl0 1 — 2 W3y4eHHBIX CBOMCTBa

(1)I/ISI/ILIGCKI/IX HBHCHHﬁ, (1)I/I3I/ILI€CKI/IX 3aKOHa WM 3aKOHOMCPHOCTHU

1.7

peliath pacuyeTHbIC 3a7a4u B 2 — 3 JNEHCTBUS, UCIOJB3YS 3aKOHbI U
dbopMyibl, cBsI3bIBaIONINE (PU3HUECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a
YCIIOBUS 33/1a4M 3alKChIBAaTh KPATKOE YCIOBHE, BBISBISATH HEJJOCTATOK
JMAHHBIX JJIsS peHIeHHs] 3aJaud, BbIOMpaTh 3aKOHBI U (HOPMYIIBI,
HEOOXOUMBIE JUIsl €€ pEelIeHHs], MPOBOJUTh PAcYCThl U CPaBHUBATH
MOJIyYeHHOE 3HaueHHe (PU3MUECKONW BEIWYMHBI C HW3BECTHBIMHU

JaHHBIMHA

1.8

paciIo3HaBaThb HpO6J'ICMbI, KOTOpPBIC MOKHO pPCHIUTL IIPU IIOMOIIHU
(I)I/ISI/I‘IGCKI/IX MCTOIOB, UCTIOJIB3YS OITMCAHUEC UCCICAOBAaHN, BBIACIIATH
IMMPOBEPACMOC IMPEANOJIOKCHNUE, OLUCHUBATL IMPABUJIIBHOCTD IOPAAKA

IMPOBCACHU UCCIICAOBAHNS, NCJIATh BBIBOAbL

1.9

IPOBOJUTH ONBITHl MO HAOMIOJACHUIO (PU3MUECKUX SIBJICHUH WM
¢usnueckux  CBOMCTB  Tel:  (QOpPMYIMpPOBaTH  IMPOBEpSEMbIE

IMPECANOJIOXKCHH, CO6I/IpaTB YCTaHOBKY us3 MMPpCIJIOKCHHOT'O




000pyI0BaHUs, OTIMCHIBATH XOJI OMBITA U (POPMYIIMPOBATH BHIBOJIBI

1.10

BBIIIOJIHATh IPSAMBIE U3MEPEHHsI C HCIOJIB30BAaHUEM aHAJIOrOBBIX
npruOOPOB U TaTYNKOB (PU3MUECKUX BEIUYHH, CPABHUBATH PE3YIIbTATHI

U3MEPEHUH ¢ YyUETOM 3aJaHHOW aOCOIIOTHON MOTPEIIHOCTU

1.11

OPOBOJUTH  HMCCIENOBAaHWE  3aBUCUMOCTH  OIHOH  (DU3HYECKOM
BEJIMYUHBI OT JPYroMl C HCIOJB30BAHUEM IIPSMBIX HW3MEPEHUN:
IUIAHUPOBATh HCCIIEJIOBaHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpeHusi, clenysd MpeUIOKCHHOMY  IUIaHy,  (puKcupoBaTh
pe3yNbTaThl MOJIyYEHHOM 3aBUCHUMOCTH B BHJIE TaONIUIl U IpaduUKOB,

ACJIaTh BBIBOALI IO pE3yJIbTaTaM UCCICA0OBAHNA

1.12

OPOBOAMTH  KOCBEHHbIE  M3MEPEHMs]  (PU3MYECKUX  BEJIUYMH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIIbHYIO YCTaHOBKY,
cienyss NpPEeNIOKEHHOW WHCTPYKIMHM, W BBIYMCIATH 3HA4Y€HHE

BCIIMYMHBI

1.13

coOmoaTh MpaBWJia TEXHUKM Oe3omacHOCTH TMpu  pabote ¢

1a00paTOPHBIM 000PYI0OBAaHUEM

1.14

XapaKTepU30BaTh MPUHLHUIBI JIEHCTBUS HU3YYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOICTB € OMOpPOHl Ha MX ONHCAHMS, HCHOJb3Ys
3HaHHUA O CBOWCTBAaX (PU3MUECKUX SBICHUH U HEOOXOJUMbIE

bu3nIecKue 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh IMPOCTBIC TEXHUYCCKHE YCTpOfICTBa U U3MCEPHUTCIILHBIC
HpI/I60pBI II0 CX€MaM MU CXEMAaTUYHBIM PUCYHKAM, COCTaBJIATH CXEMBI
OJICKTPUYCCKUX ueneﬁ C TIOCICHOBATCIbHBIM HW IapalJICJIbHBIM
COCAUHCHUEM  JJIEMCHTOB, pasjimdas YCJIOBHBIC 0003HaYEeHUS

OJIEMCHTOB 2JICKTPHYCCKUX ueneﬁ

1.16

OPUBOJIUTH TpPUMEPbl (HAXOAUTh HWHPOPMAIUI0 O TMPUMEPAX)
MPAKTHYECKOTO HCIOIb30BaHMs (PU3UUYECKUX 3HAHUN B MOBCEIHEBHOM
KU3HU Juia  obOecriedeHuss 0e30macHOCTH Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKUMU YCTPOICTBAMH, COXpaHEHHS 3I0POBBS U

CO6J'IIO)1€HI/I$I HOPM 5KOJIOTHUYCCKOT'O MOBCJACHUS B OKPY)KB.IOH_Ieﬁ cpeae

1.17

OCYIICCTBJIATDH IMOUCK HH(bOpMaHHH (I)I/I3I/I‘IGCKOFO COJACpKaHUsA B CCTU
I/IHTepHeT, Ha OCHOBE€ HMECIOIINXCSA 3HAHUH H HYTéM CpaBHCHHA
JOTIOJTHHUTCIIbHBIX HWCTOYHHUKOB BBIACIATH I/IH(I)OpMaI_II/II-O, KOTOpas

SABIIACTCA HpOTI/IBOpqu/IBOﬁ WA MOXKET OBITh HCIIOCTOBCpHOﬁ

1.18

HCIIOJIb30BaTh Ip  BBIIIOJIHCHHUU y‘IC6HBIX 3aJlaHui HAay4YHO-




HOMYJSPHYIO JINTEPATYpy (U3NYECKOTO COJEpKAaHUs, CIPABOYHBIC
MaTepuaibl, pecypcbl ceth MHTepHeT; BuajeTe  NpueMamu
KOHCIIEKTUPOBAHMsI TEKCTa, MpeoOpazoBaHust UH(GOPMAIMU U3 OJHON

3HAKOBOM CHUCTEMBI B JIPYT'yIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M KPATKHUE YCTHBIE COOOIICHUS,
0000mas MHPOPMAIMIO W3 HECKOJIHKUX HCTOYHHUKOB (PHU3NICCKOTO
COJIEp’KaHUsA, B TOM YHUCIE NYOJUYHO TMPEACTaBIATh PE3YJIbTaThl
IPOEKTHOM WM HCCIENOBATENIbCKOW JIEATENbHOCTH, IPU 3TOM
IPaMOTHO HCIIOJIb30BaTh W3Y4YECHHBIM ITOHATHMHBIN amnmapar Kypca

($U3MKH, COMPOBOKIATh BBICTYIIEHUE TIPE3eHTale

1.20

MpU BBITIOJIHEHUN Y4EOHBIX MPOEKTOB U HCCIEAOBAHUN (DU3HMUECKUX
IPOLIECCOB pacHpeseNsiTh 00S3aHHOCTU B TpyNIE B COOTBETCTBUU C
MOCTABJIECHHBIMU  3aJjadyaMH, CIEIUTh 3a BBIIOJHEHHEM IJIaHa
JNEWCTBUA W KOPPEKTUPOBATh  €ro, aJeKBAaTHO  OIICHUBATh
COOCTBEHHBIM BKJAJ B JCSATCIBHOCTH TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJICUCTBUE,  TPOSBISAE  T'OTOBHOCTh

paspeniaTh KOH(IUKTHI

9 KUIIACC

Kon
MpoBePsIEMOro
pe3yJjbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTeJIbHOM NPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

1.1

HCII0JIb30BAaTh N3YUCHHBIC IIOHATHA

1.2

pasiinydaTth SABJICHHUA II0 OIMHCAHHMIO HX XapaKTEPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (1)I/I3I/I‘IGCKOG SBJICHHUC

1.3

paciio3dHaBaTb IIPOABJICHHUEC HN3YUCHHBIX (1)I/ISI/I‘leCKI/IX SIBJICHUN B
OKpYy:XaromeM MHUpE, B TOM YUCIIC (i)I/I3I/I‘leCKI/Ie SIBJICHUS B IIPHUPOJIC,
IIpU 5TOM IEPCBOAUTDH MMPAKTUYCCKYHO 3a1a4y B y‘ICGHYIO, BBIACIIATH

CYIIECTBEHHBIE CBOMCTBA (TPU3HAKH) GUBHUYECKUX SIBICHUN

1.4

OIMCBIBATL H3YUYCHHBIC CBOMCTBA Te€l H (1)I/I3I/I‘IGCKI/IC SABJICHHA,
HCIIOJIb3Ys (I)I/ISI/ILICCKI/IC BCJIIMYMHBI, IIpU OIMCAHUU TIPABHUIIBHO
TPAKTOBATH (I)I/ISI/ILIGCKI/II‘/’I CMBICJI HCIOJIb3YyEMbIX BCJIIMYHMH,
0003HAYCHHS U CANHUIIBI (I)I/ISI/I‘-ICCKI/IX BCJIIMYMH, HAXOOUTH (I)OpMyJ'IBI,

CBSI3bIBAIOIIME JIAHHYI0 (U3MYECKYI0 BEJIWYMHY C  JPYrHMMH




BEJIMYMHAMM,  CTPOMTH  TpadUKH  HM3YYEHHBIX  3aBUCHMOCTEH

(U3NYECKUX BEIUINH

1.5

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MUECKUE SIBICHUS W TIPOIIECCHI,
WCIIOJIb3ys HW3YYEHHBIE 3aKOHBI, IPU O3TOM JIaBaTh CJIOBECHYIO
GOpMyTUPOBKY 3aKOHAa ¥ 3alMCBIBATh €r0  MaTeMaTHYeCKOe

BBIPAKEHUE

1.6

OOBSCHATH (PU3MYECKHE MPOLECCH M CBOMCTBA TEN, B TOM YHUCIIC U B
KOHTEKCTE CUTyallUd MPaKTUKO-OPUEHTUPOBAHHOTO  Xapakrepa:
BBISIBJISITh IPUYUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IIAroB C IMOMOILIbI0 2 — 3 H3Y4YEHHBIX CBOMCTBA

du3nyecKux BICHUM, PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemarh pacyeTHble 3aqaud (OMUparoluecs Ha cuctemy w3z 2 — 3
yYpaBHEHHUI), UCHOJb3yd 3aKOHbl M  (QOPMYJbl, CBS3bIBAIOIINE
(¢u3nueckue BEIMUYMHBI: HA OCHOBE aHaJIM3a YCIOBHS 33Ja4d
3alMChbIBaTh KPaTKOE YCIOBUE, BBIABIATH HEAOCTAIONINE WU
130bITOYHBIE TaHHBIE, BEIOUPATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBbIE
JUI peLleHMs], MPOBOAMTH PacueThl U OLIEHUBATh PEATMCTUYHOCTh

MOJIyYEHHOTO 3HaueHus (PU3MUECKOI BeTMUUHBI

1.8

pacrno3HaBaTh MNPOOJIEMBI, KOTOPHIE MOKHO PEHIUTh MPU IOMOIIH
bu3nYECKUX METOOB, UCIIONIb3Ysl OMUCAHUE HCCIIEI0BAaHNUs, BBIICTIATh
MPOBEPSIEMOE MPEANOI0KEHHE, OLICHUBATh IPABUWIBHOCTh MOPSAKA
NPOBEJICHUS HCCIEAOBaHUsA, JelaThb BBIBOJABI, HMHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOIEHH U OIBITOB

1.9

IMPpOBOAWUTL OIIBITBI IIO Ha6J'IIOI[eHI/IIO (bHSH‘IeCKI/IX SIBIICHUH WU
(1)I/ISI/ILIGCKI/IX CBOMCTB TEJI: CaMOCTOSTCIBHO CO6I/IpaTB YCTAaHOBKY H3
HM30BITOYHOIO Ha60pa 060py,Z[OBaHI/I$I, OIIMCBhIBATh XOJ OIIbITa U €ro

pe3ynabTaThl, GOPMYIUPOBATH BHIBOIbI

1.10

IPOBOJAUTH TPH HEOOXOJAWMOCTH CEpUI0 TPSIMBIX H3MEPEHU,
OTIpeneNsisl CpelHee 3HAaueHHWE HU3MepseMoi BennuuHbl ((PoKycHOE
paccTosiHMe coOuparoleil JIMH3bI), 0OOCHOBBIBATH BBIOOP CrOco6a

U3MepeHus (M3MEepUTENILHOr0 Mpudopa)

1.11

IPOBOJUTH HCCIEIOBaHHE 3aBHCUMOCTEH (DM3NYECKUX BEIMYUH C
UCIIOJIb30BAHUEM IIPSAMBIX M3MEPEHUN: INJIaHUPOBAaTh HCCIIEJOBAaHUE,
CaMOCTOATENIbHO COOMpaTh YCTAaHOBKY, (DUKCHPOBATH pe3yIbTaThl

HOJ'Iy‘-IGHHOﬁ 3aBUCHUMOCTH (I)I/ISI/I‘-ICCKI/IX BCJIIMYHMH B BHUIC Ta6J'II/II_[I/I




Fpa(i)I/IKOB, ACJIaTh BBIBOJBI 11O PC3yJIbTaTaM UCCICAOBAHUA

1.12

OPOBOJUTH  KOCBEHHbIE  W3MEpPEHHS  (U3UYECKUX  BEIHYUH:
IUTAHUPOBATh M3MEPEHHsI, COOUPATh SKCIECPUMEHTAIBHYIO YCTaHOBKY
U BBINOJHATE W3MEPEHHUs, CIENys HpeUIOKEHHON WHCTPYKLUH,
BBIYMCIIITh 3HAYCHUE BEIMYMHBI W AHAJIM3UPOBATh IIOJyYEHHBIC

pe3yAbTaThl C YUETOM 33JJaHHOM MOTPEIIHOCTH U3MEPEHHIM

1.13

coOmroaTh IpaBWJa TEXHUKU Oe3omacHOCTH IHpu  pabore ¢

1a00pPaTOPHBIM 000PYIOBAaHUEM

1.14

pas3nuyaTh OCHOBHBIC MPU3HAKU HM3YYEHHBIX (PU3MUECKUX MOJIENEH:
MaTrepuaibHasi TOYKa, aOCOTIOTHO TBEPJOE TEJIO0, TOUYCHHBI HCTOUYHUK
CBeTa, Jy4, TOHKas JIMH3Aa, IJAaHETapHas MOJENTb aToMa, HYKJIOHHAs

MOJECJIb ATOMHOTO sJipa

1.15

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HU3YyYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HUX ONMCAHUSA, HCHOJb3YS
3HaHMSI O CBOMCTBaX (U3MYECKUX SBJICHUM U HeE0oOXOIUMbIe

duznyeckue 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXE€Mbl M  CXEMAaTU4YHbIE PHUCYHKH HU3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, M3MEPUTENbHBIX npuOopoB u
TE€XHOJIOTMYECKHUX IPOLIECCOB MPH PEUICHUH Y4EOHO-MPAKTHYECKUX
3aJa4, ONTUYECKUE CXEMBI JUIsl MOCTPOCHUS N300pakeHUN B MIIOCKOM

3epKaje u coouparomieil JIuH3e

1.17

OPUBOJIUTH TMpUMEpbl (HaxXoAuTh UHPOPMALMIO O MPUMEPAX)
MPAKTHYECKOTO MCIOIb30BaHUsI (PU3MUYECKUX 3HAHUN B NIOBCEIHEBHOI
KU3HU Juid  oOecrieueHus O€30macHOCTH Tpu  oOpallleHuu ¢
npuOopaMu U TEXHUYECKUMHU YCTPOICTBAMH, COXpaHEHHS 3I0POBBS U

CO6J'IIO,Z[6HI/I$I HOPM 39KOJIOTHYCCKOI'O ITOBCACHU S B OKPY)KaIOH_Ieﬁ cpeac

1.18

OCYILIECTBIISATh MOUCK MHGOpMAIU (PU3NUECKOTO COJECpPKAHUSI B CETH
WNurtepuer, camoctosaTenbHO (OpMynupys TOUCKOBBIM  3ampoc,
HAaXOJAWTh IYTH  OMNpENENCHHUs  JOCTOBEPHOCTH  IOJY4EHHOI
uH(GOPMAIMM HAa OCHOBE HMEIOLIUXCA 3HAHUM M JOMOJHUTEIbHBIX

HNCTOYHHUKOB

1.19

UCNOJb30BaTh NpPU  BBINOJHEHUM YYEOHBIX 3aJaHUil  Hay4dHO-
HOMYJSPHYIO JIUTEPaTypy (HU3NYECKOTO COJEpKaHUs, CIPABOYHBIE
MaTepuaibl, pecypcel ceTd VHTepHeT; BianeTh NpUEMaMu

KOHCIICKTUPOBAHUA TCKCTA, Hpeo6pa3013aHI/151 I/IH(I)OpMaI_II/II/I U3 OJHOM




3HAKOBOM CHUCTEMBI B JIPYT'yIO

1.20

CO3/1aBaTh COOCTBEHHBIE NHCbMEHHBIE U YCTHbIE COOOIIEHUS Ha
OCHOBE WH(MOPMAIMU W3 HECKOJIBKHX HWCTOYHHKOB (PU3UIECCKOTO
COJIepKaHus, MyOIMYHO TPEACTABISTh PE3YAbTaThl MPOEKTHOW HIIN
UCCIIEIOBATENIbCKOM ~ AEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
WCII0JIb30BAaTh U3yYEHHBIN MMOHATUNHBIN allapaT u3y4aeMoro pasziena
(GU3UKKM W CONMPOBOXKIATh BBHICTYIUICHHE MPE3CHTAIEH C Y4eTOM

0COOEHHOCTEN ayIMTOPUN CBEPCTHUKOB

1.21

MpPU BBITIOJIHEHUH Y4€OHBIX MPOEKTOB M UCCIEAOBAHUN (DU3HMUECKUX
IPOLIECCOB pacHpeseNsiTh 00S3aHHOCTU B TpYNIE B COOTBETCTBUU C
MOCTABJICHHBIMU  3aJa4aMH, CJIEAUTh 3a BBIIOJIHEHUWEM IUIaHa
JNEWCTBUA W KOPPEKTUPOBaTh  €ro, aJE€KBATHO  OIICHUBATh
COOCTBEHHBIM BKJAJ B JCITCIBHOCTh TPYIIHBI, BBICTPAUBATh
KOMMYHUKAaTUBHOE  B3aMMOJICUCTBUE,  TPOSBISAL  TOTOBHOCTh

paspeniatb KOHQIUKTHI




INPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon
pasjaena

Kon
3JIEMEHTa

HpOBepﬂeMble 3JIEMEHTHBI COACPKAHUA

®U3UKA U EE POJIb B [TIO3HAHMM OKPYXXAIOIIIEI'O MUPA

1.1

®usznka — Hayka O mnOpupoje. SIBiIeHHS TPUPOIBIL.
®usnueckne  SABICHUSA: MEXAHWYECKHE,  TEIUIOBBIE,

OJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

Ouznueckne  BenuuuHbL.  M3Mepenuwe  usmyeckux
BemuunH.  Dusumueckwe  npubopel.  [lorpenrHocTh

n3MepeHnil. MexxayHapoaHas CUCTEMA €UHUIL

1.3

EcTecTBeHHOHayUHBIN METOJ TMO3HAHUS: HAOIIOJCHUE,
MMOCTAHOBKAa HAYYHOT'O BOIPOCA, BBIIBH)KEHUE THUIOTE3,
OKCIIEPUMEHT TI0 TPOBEPKE THUIOTE3, OOBSICHCHHE

HaOJIFOIAEMOTO SIBJICHUS

1.4

Onucanne PU3NIECKUX SIBJICHUHN C IIOMOIIBIO MOJIEIICH

1.5

[IpakTrueckue pabOTHI:

#H##Par###lI3MepeHne pacCTOSIHUIA.
###Par###lI3mepenne oO0bEMa KUIKOCTH W TBEPAOTO
Tena.

#H##Par###OnpenesieHre pa3MepoB MajlbIX TeJl.
###Par###113mepenre  Temreparypbl Npd  [IOMOILIU

KUAKOCTHOI'O TECPMOMCETPA U JATUHNKA TEMIICPATYPhI

INEPBOHAYAJIbHBIE CBEJJEHM O CTPOEHMU BEIIIECTBA

2.1

###Par###CTpoeHne BelecTBa: aTOMbl U MOJIEKYJIbI, UX
pasmepsl. OmnbIThl,  JOKa3bIBAIOIIME  JIUCKPETHOE

CTPOCHHC BCILICCTBA

22

#H##HPar## JIBrxeHue YacTHI]  BEICCTBA. Css13b
CKOpPOCTH  JBIDKEHHS  YacTHIl C  TeMIeparypoil.

BpoynoBckoe nBmxenue, muddysus

23

BzauMopelicTBue 4yacTuIl BEIIECTBA: MMPUTKCHUC U

OTTAJIKUBAHHUEC




HiHtParf#HH# ArperaTHble COCTOSHUSI BEILIECTBA: CTPOEHUE

ra3oB, >KMJIKOCTEH U TBEPIABIX (KPUCTAIIIMYECKHUX) TEll.

2.4 B3anmocBs3b MEXAYy CBOWCTBAMHM BELIECTB B PA3HbBIX
arperaTHeIX COCTOSHUSIX M WX aTOMHO-MOJICKYIISIPHBIM
CTpPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIbI
[IpakTuueckue paboOThI:
#H##Par###O1enka quameTpa aromMa METOJIOM PsiioB (C
UCIIOJIb30BaHueM (GoTorpaduii).

2.6 #HHP art##OnbITE 110 HaOJIFOIEHUTO TEIUIOBOT'O

pacuIupeHus ra3os.
HHIPar##H#OnbITBl 10 OOHAPYXKEHUIO JAEWCTBUS  CHII

MOJIEKYJISIPHOTO MPUTSKEHUS

JIBWDKEHUME U B3BAMMOJIEMCTBUE TEJI

11 MexaHnueckoe JIBUKECHHE. PaBHOMEpHOE 51
' HEPaBHOMEPHOE JIBIYKEHUE
#H##PartH#CKOpOCTb. Cpennsist CKOpPOCTh npu
32 HEPAaBHOMEPHOM JIBMKEHUH. PacueT myTw W BpEeMEHH
JBHKEHUS
SlBnenne mHepuuu. 3akOH HHepHuU. B3aumojaeincTeue
33 TeJ KaK NPUYMHA U3MEHEHMS! CKOPOCTH JBUYKEHHUS Tell.
Macca kak Mepa UHEpTHOCTH Tela
4 #H#HPar### lnotHocTs, BeniecTBa. CBiA3b IUIOTHOCTU C
' KOJIMYECTBOM MOJIEKYI B €IMHUIIE 00bEMa BEIlleCTBa
3.5 Cuila KaKk XapakTepUCTUKA B3aUMOJICHCTBUS TE
36 Cuna ynpyroctu u 3akoH ['yka. M3MepeHue cuibl C
' MOMOILBIO JUHAMOMETPA
37 #H##Par###IBnenne TaroteHus u cwia Tsokectu. Cuna
. TSKECTU Ha Apyrux mianerax. Bec tena. HeBecomocTh
38 Cuna tpenus. TpeHHe CKONBXKEHHS W TPEHUE MOKOS.
. Tpenue B npupoae U TEXHUKE
39 #H##Par###Crnoxenue Cuj, HaANpPaBICHHBIX MO OJHOU
. npsAMoN. PaBHoaeHCTBYIOIIAs CHII
3.10 [IpakTuyeckue paboThI:




OnpeneneHne CKOPOCTH  PAaBHOMEPHOTO  JIBUKECHUS
(wapuka B JKUAKOCTH, MOJEIHU  DIIEKTPUYECKOIO
aBToMOOWIsE u Tak pjanee). OmnpeneneHue cpenHei
CKOpOCTH CKOJIBKEHHUS Opycka WJIM IIapuKa II0
HAKJIOHHOM miIockoctd. OmnpeneneHue  IUIOTHOCTU
TBEPJIOTO Tena. OnbITHI, JEMOHCTPUPYIOLIUE
3aBUCUMOCTb pacTsDKeHUs (Iedopmannu) MpYKUHBI OT
OPWIOKEHHOW  cuibl.  ONbITBI, JIEMOHCTPUPYIOLIUE
3aBUCUMOCTb CHJIBI TPEHUSI CKOJIbKEHUS OT Beca Tella U

XapaKTepa CONpPHUKACAIOIINXCs TOBEPXHOCTEH

dusnyeckre IBICHUS B npupoac: NMpuMEPbI ABUKCHUA C

3.11 Pa3JINYHBIMU CKOPOCTSMH B )KUBOW U HEXKMBOM NPUPOJIE,
JIEHCTBHUE CUJIBI TPEHUS B MIPUPOJIC U TEXHUKE
3.12 TexHn4eckue ycTpoucTBa: JUHAMOMETP, OAIIUITHUKA
JABJIEHUE TBEPJIBIX TEJI, }KHHKOCTEVI N TA30B
T HaBnenue TtBEpmoro Tema. CrnocoObl yYMEHBIICHHS U
' YBEIIMUCHHUS JaBICHUS
42 JlaBiieHue raza. 3aBUCUMOCTD JaBJICHUS T'a3a OT 00bEMa,
' TeMIEPATypPbl
e [lepenaua naBieHUsI TBEPIABIMU TEJIAMHU, KUIKOCTSIMU U
' ra3zamu. 3akoH Ilackamns. [TneBMaTHUyecKre MaIIuHEI
3aBUCUMOCTb  JIaBJICHUS KHJKOCTH OT  TJIyOWHBI.
44 I'mapocraTudeckuii mapagokc. CooOmarommecs: Cocybl.
['mapaBanyeckre MEXaHU3Mbl
AtMocdepa 3emnu u atMocdepHoe naBiieHue. [IpuanHb
45 CYIIECTBOBaHMs BO3IYHIHONH 000j0uku 3emiu. OnbIT
' Toppuyennu. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHUS OT
BBICOTBI HaJ] YPOBHEM MOpS
16 N3mepenne armocdepHoro nasneHus. [IpuGopsl s
. U3MepeHus: aTMOC(HEPHOTO AaBICHHUS
JlelicTBHe XKUJKOCTU W ra3a Ha MOTPYKCHHOE B HHUX
4.7 Teno. BelTankuBaromas (apxumenoBa) cuia.  3aKOH
Apxumena
4.8 [InaBanue ten. Bo3gyxomnnaBanue




4.9

[IpakTuueckue pabOTHI:

HccnenoBanue 3aBUCMMOCTM Beca Telna B BOJIE OT
00beMa TOTPYKCHHOH B IKHMIKOCTb YacTH Tela.
Omnpenenenre BBITAIKUBAIONIEH CUJIbL, IEHCTBYIOIIEH HA
TENO, HOrPY)KEHHOe B  JKMIKOCTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAKOUIEH CHUJIbI, JEHCTBYIOIIEH
Ha TeJNO0 B JKUIKOCTH, OT Macchl Tena. OnbIThl,
JEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJIKUBAIOLIEH
CHUJIBI, JIEUCTBYIOIIEH Ha TEIO B >KHIAKOCTH, OT 00BheMa
HNOTPYKCHHOU B KHJIKOCTh YacTH TeJla U OT IJIOTHOCTU
xuakoctu.  KoHcTpywpoBanue — apeomeTpa WM
KOHCTPYMpOBaHUE  JIOAKM U  OIpEJeseHHe e

TPY3010ILEMHOCTH

4.10

dusnyeckre SIBJICHUS B TPUPOJE: BIIMSIHHE
aTMOC(hEepHOTO JIaBJICHH Ha )KUBOW OpraHU3M, IIJIaBaHUE

pBIO

4.11

TexHudeckre yCTPONCTBA: COOOIAIOIIMECS COCYBI,
YCTPOMCTBO BOJONMPOBOJA, THAPABIMYECKUNA TMpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBON HACOC,

apeoMeTp

PABOTA, MOITHOCTD, DOHEPI'UA

5.1 Mexanundeckas paborta
52 Mexannyeckast MOIITHOCTb
53 [IpocTteie  MeXaHHM3MBI:  pblYar, OJIOK, HAKJIOHHAs
' MI0CKOCTh. [IpaBmito paBHOBECHS pblyara
5.4 [IpumeHeHue npaBuiia paBHOBECHS pbluara K 0J0Ky
«3o0m10TO0€C MPaBUJIO»  MEXAHMKH. Koaddunment
5.5 ITOJIE3HOT'O JIeNCTBUA MEXaHH3MOB. [Ipocteie
MEXaHU3MbI B OBITY U TEXHHKE
5.6 [loreHunanpHas sHEPruu TeNa, NOAHATOTO Ha 3eMIICH
5.7 Kunernueckas sHeprus
53 [lTonnass MexaHuveckass 3HEprus. 3aKOH WU3MEHEHUS U
. COXpaHEHUsI MEXaHUYECKON SHEPIUH
59 [IpakTuyeckue paboThI:




H##HtPar##H#Onpenenenue paOOTbl CUJIBI TPEHUs IIpU
PAaBHOMCPHOM IBWXXCHHU TCJIa 110 I‘OpH30HT3,JIbH0ﬁ
MOBEpXHOCTU. MccnenoBanue  yCIOBUM  PaBHOBECHS
ppraara. M3mepenume KIIJI HaAKIOHHOM IUIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUs] MEXaHUYECKOU SHEPTUU

dusnyeckre SABICHUS B npupoaec: pbl4yaru B TEIIC

5.10
YyeJIoBEKa
TexHuyeckue yCTpOWCTBA: pblyar, TMOJBHKHBIA H
5.11 HETMOJBUKHBIM OJIOKH, HAKJIOHHAS TIJIOCKOCTbh, MPOCTHIE
MEXaHU3MBbI B ObITY
8 KJIACC
Kona Kona
IIpoBepsiemMble 3J1€eMEHTHI CO/IePKAHUS
pasaena 3JIeMeHTa
TEITJIOBBIE SIBJIEHUW A
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISPHO-KUHETHUYECKOM
61 TEOpUH CTPOCHMS BemecTBa. Macca u  pa3Mepbl
' MoJieKyd.  OnbIThl, TOATBEPKIAIOIMINE  OCHOBHBIE
MOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKOU TEOPUH
Mopenun  TBEpIOTO, JKUJIKOTO W razoo0pa3HOro
6.2 cocTostHMI BemiecTBa. Kpucramimueckne u aMopgHBbIC
Tena
OOBbsicCHEHHE CBOWCTB ra30B, KUIAKOCTEH M TBEPIBIX TEJ
6 6.3 Ha OCHOBE IIOJIOKEHUM MOJEKYJIIPHOKMHETUUECKOMN
TEOPUH
6.4 CmauuBaHue U KaUJUISIPHBIC SBJICHUS
6.5 TeroBoe paclIUpEHHE U CKATHE
66 Temneparypa. CBs3b TemmepaTypbl CO CKOPOCTBIO
. TEIJIOBOTO ABMKCHUS YACTHIL
67 Buytpennss sueprus. CnocoObl H3MEHEHHsI BHYTPEHHEH
. SHEPTUU: TeIIonepeaaya U COBEpIIEHUE PabOThI
6.8 Buapl Tennonepenauu: TEIIONPOBOJHOCTb, KOHBEKIIMS,




U3IIy4CHHE

KommuecTtBo TEIUIOTHI. ViaenpHast  TEIIOEMKOCTH

6.9
BEIIIECTBA
TemooOMeH U TEIUIOBOE paBHOBECHE. YPpaBHEHHE
6.10
TEIUIOBOTO OanaHca
611 [1naBnenue u oTBepeBaHNE KPUCTAIUIMUECKUX BEILIECTB.
' VY aenpHas TEIIIOTA MJIaBJICHUS
[TapooOpazoBanue u  KoHjeHcanus.  Vcmapenue.
6.12 Kunenue. VYgaenbHas  Temiora  mapooOpa3oBaHUA.
' 3aBUCUMOCTb TEMIIEpPAaTypbl KUIIEHUS OT aTMOc(hepHOro
JTaBJICHUS
6.13 BnaxHocTth Bo3ayxa
6.14 OHeprus TOIUINBA. Y IelbHas TEII0Ta CTOPAHUS
[Ipunuuner  pabotel  TemnoBeix  aurateneit  KITJI
6.15 TEIUIOBOTO OBUTATENS. TeEIUIOBBIE IBUTATEIN M 3alllHTa
OKpYKalolle cpeibl
3aKOH COXpaHEHUs U MPEBPALLECHHS SHEPTUHU B TEIUIOBBIX
6.16
npoueccax
[TpakTrueckue paboThI:
#H#HPar###OnbITEI 0 OOHAPYKEHUIO JIEUCTBHUS  CHJI
MOJIEKYJISIPHOTO MPUTSAKEHUS.
###Parf#H##OnbITl  TIO0  BBIPAIMBAHUIO  KPUCTAIIJIOB
IIOBAPEHHOM COJIM WM caxapa.
#HHP artHH#ONbITH o HaOIIOAEHUIO TEIUIOBOT'O
617 pacIIMpPEeHHs ra30B, KUJKOCTEN U TBEPABIX TEJL.

##HtPar#H#OnpeneneHue naBiaeHUs BO3AyXa B OayuioHe
HINPHIIA.

HAHPar#H##ONBITEI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTH
JABJICHUS BO3JyXa OT €ro o0beMa M HATPEeBaHUS WIH
OXJTaXKICHUSI.

###Par###1IpoBepka runore3bl JIMHEUHON 3aBUCUMOCTHU

JJIMHBI CTOJI0MKA KHUIAKOCTU B TCpMOMC’I’pH‘lCCKOﬁ




TpyOKe OT TeMIIepaTyphbl.

###HPar###Habmonenue M3MEHEHUS BHYTPEHHEH
DHEPrUM Tella B pe3yibTaTe TeIuionepeaadyd U padoThI
BHEIIHUX CHIL.

#HiHtPar#Ht#llccnenoBanue sIBIEHUsI TEIUIOOOMEHa IpU
CMEIIMBAHUM XOJOAHON U rOpsYEH BOJIBI.
#HH##Part###Onpenenenue KOJIMYECTBA TEIIOTHI,
MOJYYeHHOTO BOJIOM TIPH TEIJIOOOMEHE C HarpeThiM
METATUICCKAM IIHITTHIPOM.

###Par###Onpenenenue yAETbHOMN TEIUIOEMKOCTH
BEIIlECTBA.

###Par###lccnenoBanue mporecca HCIapeHus..
###Par###Onpenenenne  OTHOCUTEIBHONW — BIQAKHOCTH
BO3/yXa.

#H##Par###Onpenenenne yneapHON TEIUIOTHI TUIABICHUS

JIbJA.

6.18

Ousnyeckue SBJICHUS B NPUPOJIE: TOBEPXHOCTHOE
HaTSDKEHME W KalWUISpHbIE SBJICHUS B IPHUPOJE,
KpUCTAJUIBI B MpHUpoje, uznyuenue CoiHIa, 3aMep3aHue
BOJI0OEMOB, MOpPCKHE Opu3bl; 00pa3oBaHKUE pOCHI, TyMaHa,

HNHEsA, CHETa.

6.19

Texuuyeckue  ycTpoilcTBa:  KaNmWJULSIPbI, IpPUMEpPHI
HCIIOJIb30BAaHUSl KPUCTAIJIOB, KHUJIKOCTHBIA TEPMOMETD,
JaT4YUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOIUICHHUS
JIOMOB, TUTPOMETPBI, TCUXPOMETp, IMapoBas TypOHHa,

ABUT'aTC]Ib BHYTPCHHCT'O CrOPpaHUA.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tei. J[Ba poia 3IeKTpUYECKUX 3apsa10B
Bs3aumopelictBue 3apshkeHHbIX Ten.  3akoH  Kynona

7.2 (3aBUCUMOCTb CHJIbI B3aMOICHCTBUS 3apsKEHHBIX TEN OT
BEJIMUMHBI 3apsAI0B U PACCTOSHUS MEXTY TeJIaMu)

73 Onexrpuueckoe nose. HanpsEHHOCTh JIEKTPUUYECKOTO

I1OJIA. HpI/IHI_II/IH CYIICPIIO3UIHUUN SJICKTPUUCCKUX moJjei




(Ha KaUECTBEHHOM YPOBHE)

Hocurenn »snexTpudeckux 3apsoB.  DJIEMEHTapHBIN

7.4 anekTpuueckuii 3apan. Ctpoenue aroma. [IpoBogHUKY 1
JDJIEKTPUKU
7.5 3aK0H COXPAHEHHS JIEKTPUUECKOTO 3apsiaa
6 ONeKTpuyeckuid  TOK.  YCJOBUSL  CYLIECTBOBAHUS
' AIIEKTPUYECKOT0 TOKA. MICTOUHHUKH [MOCTOSIHHOTO TOKa
HevictBus BJIEKTPUIECKOTO TOKa (TerioBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKHd TOK B
KUAKOCTSAX U ra3ax
o Onektpudeckass 1nenb. Cuiga Toka. DJIEKTPUYECKOE
' HanpsHKeHHe
9 ConpoTtusneHnue IIPOBOJIHUKA. VY nenvHOE
' CONPOTHBIICHUE BEILIECTBA
7.10 3akoH OMa jJ1 ydacTka Lenu
[locnenoBarenbHOE W MapayiebHOE  COEAWHEHHE
7.11
IIPOBOJHUKOB
PaGoTta ¥ MOUIHOCTH AJIEKTPUUYECKOTO TOKA. 3aKOH
7.12
Hxoynsa — Jlenna
13 OJeKTpuYecKue Lenu U MOTPEOUTENN 3JIEKTPUYECKON
' sHepruu B ObiTy. KopoTkoe 3amblkaHue
[TocrosiHHble MarHuThl. B3aumozelcTBUE MOCTOSIHHBIX
7.14
MarHuToB
MarnuTtHoe mnose. MarHutHoe moje 3eMid U ero
7.15
3Ha4YeHUeE /711 )KU3HU Ha 3emiie
16 OmnbIT Opcreaa. MarHuTHoe 1oJie JIEKTPUYECKOro TOKa.
' [IpumeHeHNEe MEKTPOMArHuTOB B TEXHUKE
JleiicTBME MarHUTHOrO NOJI Ha IMPOBOJHUK C TOKOM.
717 DneKTpoABUTaTeNb MOCTOSHHOTO ToKa. Mcmosb3oBaHue
. JJIEKTPOABUIATENEH B TEXHUYECKUX YCTPOWCTBAaX M Ha
TPaHCIOPTE
7.18 Onbitel  ®apages.  SBieHue  3IEKTPOMAarHUTHOM




uHayknuu. 1pasuno Jlenna

DIeKTPOreHePaTop. Crioco0bI MOJTy4YEHHUS
7.19 AIEKTPUUYECKOMN SHEPTUH. DJIeKTPOCTAHLIUU Ha

BO306HOBJI$I€MI>IX NUCTOYHHUKAX BHCpFI/II/I

[IpakTuueckue paboOThI:

OnbITh 110 HAOMIOICHUIO AJICKTPU3ALMH TeJl MHAYKIUEH

U IIPU COIIPUKOCHOBEHHUH.

HccnenoBanue AeMCTBUA DJIEKTPUUECKOTO MOJS  Ha

HpOBOI[HI/IKI/I nu I[I/IBJ'IGKTPI/IKI/I.

COopka u mpoBepka palbOTHl AIEKTPUUECKOW IIeTH

ITOCTOSIHHOTO TOKA.

H3mepenne u peryJaupoBaHue CHITBI TOKA.

N3MepeHne u peryinpoBaHUE HAMPSKEHUS.

HcciienoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Yepes3

PE3UCTOP, OT COMPOTHBIICHUS PE3UCTOPA M HAMPSDKECHUS

Ha PE3UCTOPE.

OmBITHL, JIEMOHCTPHUPYIOITHE 3aBUCHMOCTD

AJIEKTPUYECKOTO COMPOTHUBJICHUS TPOBOJHUKA OT €ro
7.20 JUTUHBI, TUTOIIA/IA TTOTIEPEYHOTO CEYCHUS U MaTepHraa.

[IpoBepka TmpaBuia CIOXKEHUS HANPsDKCHUH — TIpU
MOCIIC/IOBAaTEIbHOM ~ COCAMHEHUU JIBYX PE3UCTOPOB.
[TpoBepka mpaBuia Uisl CHIBI TOKA MPHU MapaLICITbHOM
coemMHeHUH  pe3ucTtopoB.  OmpexneneHue  pabOTHI
JNEKTPUYECKOTO  TOKa, HMIAYLIETO 4Yepe3  Pe3UucTop.
OmnpeneneHnue  MOUIHOCTH — DJIGKTPUUYECKOTO  TOKa,
BBIZICIISIEMO Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKa, UAYIIETO Yepe3 JaMIOYKy, OT HalpsHKEHUs
Ha Heil. Onpenenenue KII/[ narpesarens. Mccnenosanue
MarHMTHOTO B3aWMOJICHCTBUS MOCTOSHHBIX MAarHHUTOB.
N3yyeHne MarHuTHOTO MOJIsI HOCTOSIHHBIX MarHUTOB MPH
ux OoObemMHeHWH ©  pazaeneHuu. lccnemoBaHue
JIEUCTBHUSI SJIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OHBITBI, ACMOHCTPUPYIOIIHNC 3aBUCHUMOCTD CHUIJIbI




B3aMMOJICVCTBUS KATYIIKH C TOKOM M MarHuTa OT CHJIbI
TOKa M HampaBJEHUs TOKa B Karymike. M3ydeHue

I[ef/'ICTBI/ISI MArouMTHOIO IOJidI Ha MPOBOAHHUK C TOKOM.

KoncrpyupoBanue u U3y4eHNE paboThI
3JIEKTPOIBUT ATES. Nsmepenue KITJ
IEKTPOABUT ATENBHON YCTaHOBKH. OnbITbI 1o

HNCCICA0OBAaHUIO SABJICHUA BHGKTPOMB,FHI/ITHOI;'I HHAYKOHU:
HCCICI0BAaHUC W3MCHCHHMI 3HAYCHUS U HaIlpaBJICHHUA

WHIYKIIMOHHOTO TOKa

7.21

@usnyeckue SBJICHHUS B MPUPOJE: DIECKTPUUYECKHE
SABIIEHUS B  aTMocdepe,  INEKTPUYECTBO  KUBBIX
OpraHru3MOB, MarHUTHOE TIOJIe 3eMJIH, JIpeid IMOIIOCOB,
POJIb MAarHMuTHOT'O ITOJIA JJId )KU3HU Ha 3eMJ'Ie, MOJIAPHOC

CHUSHHEC

7.22

TexHnueckre yCTpOWCTBA: 3JIEKTPOCKOM, amIepMeTp,
BOJIETMETP, PEOCTAT, CUCTUUK DJIECKTPUUECKOW SHEPIHH,
JJIEKTPOOCBETUTENbHBIE ~ MPUOOPBI,  HarpeBaTelIbHbIE
AIEKTPONPHOOPHI (pumeps), ANMEKTPUIECKUE
NPENOXPAHUTENM, DJIEKTPOMATHUT, AJIEKTPOIBUIaTENb

IMOCTOSIHHOI'O TOKa, '€HEPATOP IMOCTOSIHHOI'O TOKA

9 KUIIACC
Kon
Kopx snemenra [TpoBepsieMble JIEMEHTHI COJIePIKaHUs
paszzena
MEXAHUWYECKHUE SABJIEHUA
Mexanuueckoe JBWKeHHME. MarepuanbHas — TOYKa.
51 Cucrema orcuera
9 8.2 OTHOCHUTENBHOCTD MEXaHUUECKOTO JBHIKEHUS
8.3 PaBHOMEpHOE NPAMOJIMHENHOE IBUKEHUE
###Par#+#HepaBHOMEpHOE MPAMOJIMHENHOE IBUKECHUE.
8.4 CpenHss W  MIHOBEHHas  CKOpPOCTb  Tena  IIpH

HCPAaBHOMCPHOM JABUKCHUUN




Yckopenue. PaBHOYCKOpEHHOE IIPSIMOJIMHENHOE

8.5
JIBIDKEHHE
8.6 #iH#HPar###CBoOonHoe magenne. OnbiTol [Nammmes
HiHtPar#Ht#PaBHOMEpHOE JIBUJKEHHE II0 OKPYXHOCTH.
8.7 [lepuon m uactora oOpaieHus. JluneitHas u yrioBas
ckopocTH. LlenTpocTpeMurenbHoe yCKOpEeHHE
8.8 [TepBeiit 3axon HproToHa
8.9 Bropoii 3akon HetoTona
8.10 Tpertuit 3akon HeroToHa
8.11 HHPar#H#] [puHIUN CyTIepHO3ULIH CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
#H#HtPar#H###Cuiia  TpeHHUs: CuiIa TPEHHUS CKOJIBKEHHS,
CHUJIa TPEHUS TIOKOSI, IPYTrue BUABI TPEHUS
" #H#HtPar##H#Cuna  TSHKECTH U 3aKOH  BCEMHUPHOTO
5 TATOTEHHUA. Y CKOpEHUE CBOOOTHOTO MaJACHUS
815 Jewxenne  mianer  Bokpyr  Comnma.  IlepBas
' KocMUuYeckasi CkopocTb. HeBecoMocTs 1 eperpy3ku
6 PaBHOBecue MaTepuaibHON TOUKH. AGCOJIOTHO TBEPOE
51 TEJOo
217 #H##Par###PaBHOBecHe TBEPJOTO TeJla ¢ 3aKPEIUICHHOMN
' OCbI0 BpanieHus. MomeHT cuibl. LleHTp Tshxectu
8.18 Nmnynec Tena. U3menenue nmnynbca. UMnysbe cuiibt
8.19 3aKOH COXpaHEHUsl UMITYJIbCa
8.20 #H#HPar###PeakTUBHOE IBUKEHUE
8.21 Mexanudeckasi paboTa U MOIIIHOCTb
82 PaGora cun TskectH, ympyroctd, TpeHus. CBszb
. SHEPrUuu U paboThI
5 [loreHunaneHast SHeprust Teda, MOJHATOIO  HaJ
523 MOBEPXHOCTBHIO 3eMJIIH
8.24 IToreHnManbHas SHEPTUs CKATOU MPYKUHBI
5 #i#Par##HH#Kunetnueckas sHeprus.  Teopema 0
823 KHHETUYECKOW YHEPTUN
8.26 HiH#Par###3aKkoH cOXpaHEHHsI MEXaHUYECKON SHEPruu




8.27

[IpakTuueckue pabOTHI:

OmnpeneneHrue CpeHE CKOPOCTH CKOJBKEHUS Opycka
WIM JIBUKEHUS IIapuKa [0 HAKJIOHHOM IJIOCKOCTH.
Onpenenenre yCKOpeHHUs Tejaa IPU PaBHOYCKOPEHHOM
IBIDKEHUH 110 HAKJIOHHOM IVIOCKOCTH.

WccnenoBanue 3aBUCUMOCTU IyTH OT BPEMEHU IIpU
PaBHOYCKOPEHHOM JIBHKEHHH 0€3 HaualabHON CKOPOCTH.
[IpoBepka rumoTe3bl: €CAM MPH PABHOYCKOPEHHOM
JIBUKEHUM O€3 HayaJbHOM CKOpPOCTHU IYyTH OTHOCATCS
KaK psJ HEUCTHBIX 4YHCEN, TO COOTBETCTBYIOLIHE
IIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHUSI CKOJIBKEHUS
OT CWIbl HOpManbHOro naBieHus. OmnpeneneHue
koo durmenta TpeHus ckoibkeHus. OmnpenereHue
KECTKOCTH TpyxkuHbl. Omnpenenenue padOThl CUIIBI
TpeHHs] TPU PAaBHOMEPHOM JBW)KEHHU TeJa IO
TOPU30HTAIbHOM ToBepxHOCTH. OmnpeneneHue padOTHI
CHWJIBI  yOpYrocTM  Ipu  MOJbEME  Ipy3a ¢
UCMOJIb30BAHUEM  HEMOABM)KHOIO U IOJBHKHOIO

OJIOKOB

8.28

duzndeckue SIBICHUSA B MMpUpoOaAC: MPUIHUBEI U OTIIMUBEI,
JABHMKCHUC IIJIAaHCT ComHeuHoM CHUCTEMBI, PCAKTUBHOC

JABYXXCHUE )KUBBIX OPraHu3MOB

8.29

Texanueckne YCTPOﬁCTBaZ CIIMAOMETP, JaTYNKNU

IMOJIOKCHMS, paCCTOSIHUA U YCKOPCHUS, PAKETBL

MEXAHUYECKHUE KOJIEBAHW 11 BOJIHBI

KonebarensHoe JBHXKXCHUC. OcCHOBHBIE XapaKTCPpUCTUKH

o1 KoJe0aHu: Mepuo/I, 4acTOTa, AMILIUTY/Ia
95 MareMarudyeckuit u PY>KUHHBIN MAasITHUKH.
' [IpeBpaienue sHeprun npu KouedaTeIbHOM IBUKECHUN
93 3aryxarmiue KoseOaHus. BbIHYyXIeHHBIE KOJeOaHUS.
. Pe3onanc
Mexaandeckue BoJHBI. CBoOHCTBAa MeXaHWMYECKHUX BOJIH.
94 [IpogonbpHble U momnepedHble BOJHBI. J[JIMHA BOJHBI U

CKOPOCTb €€ pacpocTpaHeHuss. MexaHM4eCKUE BOJIHbBI B




TBEPJIOM TeJle, CEHCMUYECKHE BOJTHBI

9.5 3Byk. [')poMKkoOCTh 1 BbICOTA 3ByKa. OTpakeHHE 3ByKa

9.6 Nudpa3Byk u yapTpazByk
[IpakTuueckue paboOThI:
OnpeneneHne 49acTOTBl HW  NEpHOAa  KOJICOAHMMA
MaTEeMaTHYECKOTO MasTHUKA.
OnpeneneHne 4YacTOTBl HW  HepHOAa  KOJICOAHWMA
NPYKHHHOTO MasiTHUKA

97 HccrnenoBanne 3aBHCHMOCTH — TepHOAa  KOJIeOaHMIA

' MOJIBEIEHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
HccrnenoBanne 3aBHCHMOCTH — TepHOAa  KOJIeOaHMIA
NPYKHHHOTO MasTHUKAa OT Macchl rpys3a. l[Ipoepka
HE3aBHCHMOCTH neproaa KoJieOaHui rpy3a,
MOJIBEIICHHOTO K HHUTH, OT MAcChl Ipy3a U KECTKOCTH
NPYXUHBL. MI3MepeHne yCKOpEeHUs CBOOOTHOTO Ta/ICHHS
dusnyeckue SIBICHUS B TPUPOJIC: BOCIPHUATHE 3BYKOB

9.8 JKUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMHYECKHE BOJIHBI,
IlyHaMH, 9XO

99 TexHuyeckue yCTpOMCTBA: HXOJIOT, HCIOJb30BaHUE

yIbTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE ITIOJIE U OJIEKTPOMAI'HUTHBIE BOJIHbBI

:‘)J'ICKTpOMaFHI/ITHoe II0JIC. :‘)HCKTpOMaFHI/ITHHC BOJIHEI.

101 CBoMCTBa 3JIEKTPOMArHUTHBIX BOJIH

10.2 [IIxana 351eKTPOMAarHUTHBIX BOJIH

103 OnexkTpoMarHuTHas mnpupoga csera. CKOpOCTb CBeTa.

' BonHoBble cBolicTBa cBeTa

[IpakTuyeckue paboThI:

10.4 N3yyenue CBOWCTB  SJIEKTPOMArHUTHBIX  BOJH  C
MOMOIIIbI0O MOOWIJIBHOTO TenedoHa
@dusznueckue SBIEHHA B MpUpoje: OHOIOTHYECKOe

10.5 JENCTBUE BUJIUMOTO, yABTPaHOIECTOBOTO u
PEHTTEHOBCKOTO M3JIy4EHHUH

106 Texuuueckne YCTpONCTBA: UCIOJIb30BAHNE

OJICKTPOMArHUTHBIX BOJIH IS COTOBOM CBSI3U
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CBETOBbBIE ABJIEHUA

11.1 JlyueBas monens cBera. MictouHuku cera
11.2 [IpssMONIMHENHOE paclpOCTPaHEHUE CBETA
13 Otpaxenue cBera. [Imockoe 3epkasio. 3aK0H OTpaKEHUs
' cBeTa
114 [Ipenomnenune cBera. 3akoH MPEIOMIIEHUS CBETA.
' [TonHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 Jlunza. Xop yueit B IMH3€E
116 OnTnueckast cucreMa (QoroanmnapaTa, MUKPOCKONa H
' TejecKkona
117 I'maz xak omnTuueckas cucrema. biamzopykocth u
' JATBHO30PKOCTh
118 Paznoxenue Oenoro ceera B cnektp. OnbiTel HptoTOHA.
' CrnoxeHune CIeKTPaIbHBIX IIBETOB. J{ucrepcus cBera
[IpakTuueckue paboOThI:
#H#HPar##ccnenosanue 3aBUCUMOCTH yria
OTpaXXECHHsI CBETOBOTO JIy4ya OT yIJia MaJeHHUs.
###Par###13yuenne  XapaKTEpUCTUK  H300paKEHUS
npeaMeTa B IUIOCKOM 3epKalie.
#H#HPar##ccnenosanue 3aBUCUMOCTH yria
MpeNoOMIIEHUsI CBETOBOTO Jiyya OT yIJia MaJeHus Ha
119 TPaHHULIE «BO3AYX — CTEKIIOM.
' ###Par### lonyyenne  W300paKeHWH C  MOMOIIBIO
coOuparolie JUH3BL
##HtPar##H#Onpenenenne  (GOKYCHOTO  pacCTOSIHUS U
OTNITUYECKOM CUITBI COOUPAIOIIECH JTMH3BI.
##HPar#H##ONbITEL MO PA3NOKEHUIO Oenoro cBera B
CHEKT.
#H#HPar###OnbIThl 110 BOCHPUATUIO IIBETA IMPEAMETOB
IIPU UX HAOIIOJIEHUU Yepe3 1[BETOBbIE (PHIIBTPHI
®dusnueckue sBieHUs B npupoje: 3atMenuss ConHLa u
11.10 Jlynbl, 11B€Ta TeJd, ONTUYECKHE SIBJICHHS B arMocdepe
(uBeT HeOa, pedpakius, paayra, MEPax)
11.11 Texnuueckue YCTpOMCTBa: OUKH, MIEPUCKOII,




doToanmapar, ONTHIECKUE CBETOBOIBI
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KBAHTOBBGIE SABJIEHUA
1 OmnbiTel Pezepdopna m miaHerapHas MoOJENb aToMa.
' Monens aroma bopa
o Hcnyckanne u morjomeHue cBera aToMoMm. KBaHTBHL
' JIuHeiyaTpie CIEKTPBI
12.3 PagnoaktuBHOCTB. Anb(ha, OeTa- U raMMa-u3IIydeHus
104 Crpoenne artomHoro sdnpa. HykinonHas  Mozenb
' aTOMHOTO siapa. M3oTomsl
s PagnoaxTuBHble npeBpameHus. Ilepuon momypacmana
' ATOMHBIX SIJIEP
126 SnepHble peakuuu. 3aKOHBI COXpPAaHEHUs 3apsS0BOTO U
' MacCOBOT'O YUCEN
12.7 OHeprus CBsI3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUH
o Peaknuu cunTe3a u penenus saep. VICTOUHUKH SHEPruu
' CouHIIa ¥ 3BE€31Q
129 Snepnas  sHepreruka. JlelicTBHE — paJlMOAKTHBHBIX
' M3JIyY€HHUI Ha )KUBbIE OPTaHNU3MBbI
[IpakTrueckue pabOTHI:
HalmroneHrne CIUIOMIHBIX W JIMHEWYaThIX —CIIEKTPOB
12.10 U3ITyYEHUS.
HccnenoBanue TPEeKOB: U3MEPEHUE SHEPrUM YaCTHULBI
110 TOPMO3HOMY ITyTH (110 poTorpadusam).
W3mepenue paanoakTUBHOTO GoHa
®dusnueckue SABIEHUA B IPUPOJE: ECTECTBEHHBIN
pPaAOAKTUBHBIN ¢oHn, KOCMUYECKHUE Jy4H,
12.11 PaAMOAKTUBHOE M3JIyY€HHE MPUPOJIHBIX MHUHEPAJIOB,
JEHUCTBUE PpPAJUOAKTUBHBIX H3JIyUYEHHM Ha OpraHu3M
YeJIoBeKa
212 Texunueckue YCTpOMCTBa: CIIEKTPOCKOII,

HHI[PIBPI,Z[yaJ'ILHLIﬁ J03UMCETP, KaMepa Bunbscona




MPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUMS OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 001ero oopasosanus Ha ocHose ®I'OC

[lonumanne posm  ¢uU3MKM B  HAYyYHOM  KapTHHE  MHpa;
chopMUPOBAaHHOCTH 0a30BBIX MPEACTABICHUA O 3aKOHOMEPHOU CBSI3H
U TI03HABAaEMOCTH SIBJICHMW MNPUPOJBI, O POJM HKCIEPUMEHTa B
¢usuke, o cucremMooOpaszyroueil ponu (U3MKK B Pa3BUTHH
€CTECTBEHHbIX HAyK, TEXHHKHM M TEXHOJIOTMHA, 00 3BOJIOLUHU
¢u3nyecKux 3HAHUM U UX POJIM B IIEJIOCTHOM €CTECTBEHHOHAYYHOM
KapTUHE MHpa, O BKJIAJ€ POCCUHCKUX U 3apyOeXHBIX YUCHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSACHEHHUE IMPOLIECCOB OKPYKAIOIIETO

MHUpa, pasBUTHC TEXHUKU U TEXHOJIOTHI

3HaHMS O BHMJAX MaTepuu (BEIIECTBO M TIOJIE), O JBMKEHHHM Kak
croco0e CyIIecTBOBaHMSI MAaTEPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUHU
CTPOCHHS BEIECTBA, O (PU3WUYECKOW CYITHOCTH SIBJICHHH TMPUPOIBI
(MEXaHUYECKHX, TEIUIOBBIX, 3JEKTPOMAarHUTHBIX M KBaHTOBBIX);
YMEHHE pa3iuyaTh SIBICHUS [0 OMKUCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX JaHHOE (PU3NYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSIBICHUE U3YYECHHBIX (PU3UUYECKUX SBICHUN
B OKpY)XalollleM MHpE, BBIIEIsSSI HMX CYIIECTBEHHbIE CBOWCTBA

(pu3HaKK)

Bnagenue ocHoOBaMM NOHSTHUMHOIO alirapara B CHMBOJHUYCCKOI'O
SA3bIKa (I)I/ISI/IKI/I " HUCIIOJIb30BAHHUC HX I PCHICHUA y‘le6HLIX 3aJa4,
YMCHHEC XapaKTCPpHU30BaATb CBOMCTBaA TCII, (1)I/I3I/I‘ICCKI/IG SBJICHHUA H

ITPOLECCChI, UCIIOIBb3YH Q)YHﬂaMeHTaJ'ILHLIe H OMITUPUICCKUC 3aKOHbI

YMeHue onucheBaTh HN3YYCHHBLIC CBOMCTBA T€II U CI)I/I3I/I‘leCKI/Ie SABJICHUA,

HCIIOJIb3Ys (1)I/I3I/I‘IGCKI/IG BCIIMYMHBI

Brnagenne ocHoBaMM METOJOB HAy4YHOTO T[IO3HAHUS C YYETOM
coOmrofieHns MpaBuil 0€30MacHOTO Tpyja: HaOmoJeHHe (PU3NUECKUX
SIBJICHUH

YMCHHUE CaMOCTOATCIBHO CO6I/IpaTB SKCIICPUMCHTAJIbBHYHO YCTAaHOBKY




U3 JIaHHOTO Habopa 00OpyIOBaHMS MO WHCTPYKIIUU, OMUCHIBATH XOJ]
OTIBITA U 3AIHCHIBATH €0 PE3YyIbTaThl, (POPMYIUPOBATH BHIBOIbI;
IMPOBCACHUC ITPAMBIX U KOCBCHHBIX I/I3MepeHI/If/'I (I)I/I3I/I‘-IGCKI/IX BCIIMYUH:
YMEHHE IIJJAHUPOBATh  W3MEPEHHsS, CAMOCTOSITEIIBHO  COOMpATh
OKCIICPUMCHTAJIbHYTO YCTaHOBKY 10 HHCTPYKIUU, BBIYHCIIATH
S3HAYCHHUEC BCIMYMHBI U aHAJIM3UPOBATH IMOJYYCHHBIC PC3YIIbTAThI C
y4ETOM 3aJ[aHHOM MOTPEIIHOCTH PE3YJITATOB H3MEPEHHIA,
IMPOBCACHUC HECJIOXHBIX SKCIICPUMCHTAJIbHBIX I/ICCJICIIOBaHI/IfI;
CaMOCTOSITEJIbHO ~ COOMpaTh  AKCHEPHUMEHTAJIBHYIO  YCTAaHOBKY H
IMPOBOJUTH HUCCJICOOBAaHUC 110 HHCTPYKIUH, MNpeaACTaBIATh
MOJIYYCHHBIC 3aBUCUMOCTH (1)I/ISI/I‘I€CKI/IX BCJIIMYNH B BU/C Ta6J'II/III u
Fpa(i)I/IKOB, YYUTBIBATH MOTPCITHOCTH, A€JIaTh BBIBOABI 110 PE3YyJIbTaTaM

HCCIIEIOBAHUS

[lonumanue  XapakTepHbIX  CBOWCTB  (U3MYECKUX  Mojemnei
(MaTepuanpbHasi TOYKa, aOCOJIFOTHO TBEPJIOE TEJIO, MOJEIH CTPOCHHS
ra3oB, JKUAKOCTEH ¥ TBEPABIX TeN, IUIAaHETapHAs MOJENb aTroma,
HYKJIOHHAsi MOJIEJIb aTOMHOTO $i7ipa) U yMEHHE NPUMEHATb UX JUIf

00BbsICHEHUST (PU3MUECKHX TPOIIECCOB

YMmenue 00BACHATH (PU3NYECKHE MPOLECChl U CBOWCTBA TE, B TOM
yhclie M B KOHTEKCTE CHUTyallud MPaKTHUKO-OPHUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISTH IPHUUNHHO-CIICACTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPOI Ha M3Y4YEeHHBbIE CBOMCTBA (DU3HUECKUX

HBHCHHﬁ, (bnanecm/le 3aKOHBI, 3aKOHOMCPHOCTH U MOJCIIN

YMeHne pemiath pacueTHbe 3amaun (Ha Oaze 2 — 3 ypaBHEHUI),
UCTIOJIB3Ysl 3aKOHBl W (OPMYJNBI, CBsI3bIBatONINE  (PU3HUECKHE
BCJIMYMHBI, B YACTHOCTH, 3alMChIBaTh KpPATKOE YCJIOBHE 3ajayW,
BBISIBJIAT HEJIOCTAIONIUE JaHHBIC, BBHIOMpATh 3aKOHBI U (HOpMYIIbI,
HEOOXOIMMBIC ISl €€ PEIICHHUs, HCII0JIb30BaTh CIIPABOYHBIC JIaHHBIC,
NPOBOJUTh PACUYCThl W OICHUBATh PEATUCTHYHOCTH MOJYYCHHOTO
3HaueHUsl (PU3MUYECKON BEIMUYMHBI, YMEHHE ONpPEACATh Pa3MEPHOCTh

(l)I/I3I/I‘IeCKOI7I BCJIIMYHHEI, HOHy‘IGHHOﬁ IIpU pCUICHUHU 3aavun

YMmenue XapaKTepu30BaTb IMPUHIUIIBI JEHUCTBUS TEXHHUUYECKHX
YCTpOﬁCTB, B TOM 4YHCJE OBITOBBIX HpI/I60pOB, U TPOMBIIIJICHHBIX
TCXHOJIOTHYCCKUX NMPOUCCCOB IO UX OMMUCAHUIO, UCITIOJIb3Ys 3HAHUA O

CBOMCTBaAxX (I)I/ISI/I‘-IGCKI/IX SIBIICHUN H HCO6XOI[I/IMBIC (I)I/I3I/I‘{CCKI/IC




3aKOHOMEPHOCTH
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YMeHue HCHoib30BaTh 3HAHUS O (PU3MUYECKUX SBICHHUAX B
NOBCEHEBHON KM3HM s oOecneueHust O€30MaCHOCTH — TPH
oOpamiernn ¢ OBITOBBIMH ~ mpuOOpaMH ¥ TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAaHEHHUS 3JI0POBbS W  COOJIOJACHUS HOPM
9KOJIOTUYECKOTO TMOBEICHHUsI B OKpYXAloIeHd cpene; MOHMMAaHue
HEOOXOIMMOCTH TPUMEHEHHUsI JTOCTHKEHUH (M3UKH U TEXHOJIOTHIA

JUI pallMOHaJIbHOIO IPUPOJOIOIB30BaAHUS

11

OnelT mOMCKa, MpeoOpa3oBaHUs W MPEACTaBIEeHUS HHGOpPMaLUU
(GU3NYECKOTO COJAEPXKAHUS C MCHOJIb30BAaHUEM HH(POPMALMOHHO-
KOMMYHHUKAaTUBHBIX TEXHOJIOTHH; YyMEHHUE OLIEHMBATH TOCTOBEPHOCTh
MOJYYeHHOW WH(OpMAIMM Ha OCHOBE UMEIOIIUXCS 3HAHUKW |
JOTIOJTHUTEIbHBIX ~ MCTOYHHMKOB;  YMEHHE  HCIOJb30BaTh  IMpHU
BBINIOJTHEHUH Y4YeOHBIX 3aJaHUN HAyYHO-TIOMYJISPHYIO JIUTEPATYpy
bu3nyecKoro cojaepKaHMsl, CHPAaBOYHbIE MaTepUaibl, PECypChl CETU
Wnrepuer; BiageHue 0a30BbIMH  HaBbIKAMU  IIpeoOpa3zoBaHUs
uHpopManuu Hu3 OJHOW 3HAKOBOW CHUCTEMBI B JPYryl0; YMEHHE
co3JaBaThb COOCTBEHHbIE IUCHMEHHBIE W YCTHBIE COOOILEHHUS Ha

OCHOBE I/IH(i)OpMaHI/II/I N3 HECKOJBKHNX HCTOYHUKOB




HEPEYEHD 9JIEMEHTOB COJAEPKAHUS, IIPOBEPAEMBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsiemMblii 3jIeMEHT COAEPKAHUS
1 MEXAHUWYECKUE ABJIEHUA
- Mexannyeckoe  JBWXKEeHHE. MarepuanbHas —Touka. Cucrema  oTcuéTta.
' OTHOCHUTENBHOCTD ABUKEHHUS
PaBHOMepHOE 1 HEpaBHOMepHOe /iBUkeHUe. CpenHss ckopocTs. Dopmyna ams
1.2 BBIYMCIIEHUS CpEAHEN CKOpocTu: v = S/t
PaBHOMepHOE mpsMONMHENHOE IBUKEHHE. 3aBUCHMOCTh KOOPJAMHATHI Tella OT
BpEMEHHU B Clly4yae paBHOMEPHOT'O MPSIMOJIMHENHOTO ABUKEHMUSL:
13 X(7)=x, +ut
I'padbukn 3aBUCHMOCTM OT BpEMEHHM MJI MPOEKIHH CKOPOCTH, NPOEKIUU
MepeMeIIeHNs, MyTH, KOOPIMHATHI NP PABHOMEPHOM MPSIMOJIMHEHHOM
JBHYKEHUHN
3aBUCUMOCTh KOOpPJMHATHI Tela OT BPEMEHHM B CIIydae PaBHOYCKOPEHHOTO
MPSMOJIMHENHOTO ABUKEHUS:
1
Se(f)=vp, = i+a = ;
2
@opmynbl 1Jid NPOEKUUU NEPEMENICHUS, MPOEKIHUH CKOPOCTH M MPOECKUUHU
YCKOPEHHS IPU PABHOYCKOPEHHOM MPAMOJUHENHOM JBUKCHUU:
2
1.4 .s]_(a‘)=vm_-r+al.-?.
U_\'U] =Upy 4, L,
a.(f) =canst,
ul.‘c2 - l')1.'c2 :zax‘gx
I'paduky 3aBUCUMOCTH OT BPEMEHHU IS MPOEKIUH YCKOPEHUS, MPOEKLUH
CKOPOCTH, NPOEKIMH [EPEMEIIECHNs, KOOPAUHATHI IPU PaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABHKEHUU
CBobGoaHoe nanenue. GopMysbl, ONMUCHIBAIOLINE CBOOOJHOE MaJeHHUE Teja Io
1.5 BEPTUKAIM (JBUXKEHHE TeJda BHHU3 WJIM BBEPX OTHOCHUTEJIBHO MOBEPXHOCTH

3emnn). ['paduku 3aBUCUMOCTH OT BpEMEHHU JUIS MPOEKIUH YCKOPEHUs,




MPOEKIUH CKOPOCTH M KOOPAMHATHI MpPH CBOOOJHOM TAaJeHWU Teja IIo

BEPTUKAIIN

CKOpoCTh PaBHOMEPHOI'O JBM)KEHHUS Tejla MO OKpyxHocTH. HampaBnenue
CKOPOCTH.

@opmyna Uil BBIUKUCICHHUS CKOPOCTU YEPE3 PaguyC OKPYKHOCTH U MEPUOL

oOparieHus:
2nR
=
T

HenTtpoctpemutenbHoe  yckopeHue. HampapiieHne 1EHTPOCTPEMUTEILHOTO

16 yckopenusi. @opmyna i BEIYUCICHUS YCKOPEHHUS:
2
a. — L
“ R
®dopmyra, CBI3BIBAIOIIAS TIEPHO]] M YACTOTY OOpaIeHMS:
v = 1
T
Macca. IInotHocts BemectBa. Dopmyna a1 BEIYUCICHUS NIOTHOCTHU:
_m
1.7 V
1.8 Cuna — BexkTopHas pusnueckas BenmnunHa. CIoKeHHE CUIT
1.9 SABnenue unepuuu. [lepsiii 3akoH HeroToHa
Bropoii 3akon HerotoHa:
F=m-d
1.10
CoHanpaBlIeHHOCTh BEKTOPa YCKOPEHUS TeJIa U BEKTOPa CUJIbL, ACHCTBYIOIIECH HA
TEJO
Bzaumopericteue Ten. Tpernit 3akoH HproToHa:
1.11 F. 251~ _Fl—>2
12 Tpenue nokosi U TpeHUE CKOJIbKeHUsl. PopMyna sl BBIUUCIECHUS MOIYIS CHIIbI

TPCHUSA CKOJILKCHU:




Hedopmanust tema. Ympyrue u Heymnpyrue aedopmanuu. 3akoH yIpyroi
nedopmaruu (3akoH ['yka):

1.13 F=k-Al
BcemupHoe Tsarorenue. 3akoH BCEMUPHOT'O TSTOTEHUS:
My -,
F=g. .1 2
R
1.14 Cuna TsxecTd. Y CKOpEeHHe CBOOOTHOTO TaJICHHSL.
dopmyrna Juist BBIYMCIEHUS CHIIbI TSHKECTH BOIM3H oBepxHOCTH 3eMin: F = mg.
JBwmxenue mianet Bokpyr Connna. [lepBas kocMudeckas CKOpOCTb.
HesecomocTts u neperpy3ku
Nwmmynec Tena — BeKTOopHas Gpu3nyeckas BeIHMUrHa.
1.15 p=mo
Nmnynec cuctemsl Ten. M3menenne nmnysbsca. IMIysnbC CHITbI
3aKOH COXPAaHEHMS UMITYJIbCa JJIs 3aMKHYTOM CUCTEMBI TEII:
1.16 p=nyy +m, U, =const
PeakTuBHOE NBMXKEHHE
Mexanunyeckas pabota. @opmysna it BBIYUCIECHUS paOOThI CUIIBIL:
A=Fsoosa
Mexanuyeckasi MOILIHOCTb:
1.17
A
N==
I
Kunernueckas v noreHuuanbpHas sHeprus. @opMyiia Ajsl BBIYUCICHUS
KMHETUYECKOM dHEPruu:
1.18 2
iy
B

TeopeMa 0 KMHETHYECKOM OHCPIUU. <D0pMyJ1a JIJISI BEIYKCIICHHS ITOTEHIIUAIbHOM




OHCPI'UH TECJa, IOJHATOTO

HaJ 3eMIeii:

E,=mgh

Mexanndeckas JHEprus:

E=E;.+E »

L13 3aK0H COXpaHEeHMsI MeXaHUUYeCKou sHeprun. Dopmyna ajis 3aKoHa COXPaHEHUS
MEXaHUYECKOM PHEPTUH B OTCYTCTBUE CWII TpeHus: E = const.
[IpeBparenne MexaHUUECKOW SHEPTUH MTPU HATMYUHU CUJIBI TPEHUS.
[TpocThie MexaHU3MBI. «30JI0TOE MMPABHUIIO» MEXaHUKHU.

Peruar. Mowment cunsl: M - FL
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[TonsmxHbIN 1 HenoABWKHBINA 010k, KII/] mpocThix MeXaHU3MOB,
n= Aﬂmesma
Aﬂr{:laqe:ﬂﬂraﬁ
JlaBiieHne TBEPOTO TeNA.
dopmyia Uil BBIYUCIEHUS JaBJIECHUS TBEPAOIO Tela:
_F
P= G

. JaBnenue raza. ATMocdepHoe JaBieHuUE.

' I'mapocraTuyeckoe naBieHUE BHYTPH KUAKOCTH.
dopmyna Uit BBIYACIEHUS 1aBJICHUSI BHYTPU KUJKOCTH:
P=pgh+Dp,

1.22 3axoH Ilackans. ['mapaBandeckuii mpecc
3akon Apxumena. @Dopmyna a8 onpeAeNieHUs BBITAIKUBAIOLIEH  CHJIBL,
JNEHCTBYIOLIEH Ha TEJO, HOTPYKEHHOE B KUIAKOCTh WM ra3:

1.23

Fam =PEV

VYcnoue miaBanus tena. IlnaBanue CYAOB U BO3AYXOIIJIaBAHUC




1.24

Mexanndeckue KojeOaHus. AMIUIMTYda, TEPHOJ ¥ YacToTa KOJICOaHMIA.

®opmyra, CBSI3BIBAIOIIAS YACTOTY M NIEPUO]] KOJIeOaHU:

1.25

MaremMaTtnueckuii M HNPYKHHHbIA MaATHUKU. [IpeBpamieHue sHeprum npu

KOJIEOATEIHLHOM JIBKEHUH

1.26

3aryxaromue koiebanus. BeinyxeHHbie kojaebanus. Pezonanc

1.27

MexaHU4eCcKue BOJIHEI. HpOI[OJII)HI)Ie N NONICPCYHLIC BOJIHBI. I[JII/IHa BOJIHBI U

CKOPOCTh PAaCHpPOCTPAaHCHHUS BOJIHBI:

L=v-T

1.28

3Byk. I'poMKOCTh U BbICOTa 3ByKa. OTpakeHUE 3BYKOBOI BOJIHBI Ha I'paHUIIE

nByx cpel. MH(ppa3Byk U yiabTpa3ByK

1.29

Ipakmuueckue pabomvi

N3mepenune cpemHel TUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI, KECTKOCTH
MPY>KUHBI; KOAh UIIHEHTa TPEHUSI CKOJBKEHHS; paOOThl CHJIBI TPEHUS, CHIIBI
YIIPYTrOCTH; CPEeIHEH CKOPOCTH NBIXKEHHUS OpycKa MO HAKIOHHOM IJIOCKOCTH;
ycKOpeHusi Opycka Mpu JBHKEHUH IO HAKIOHHOM IIOCKOCTH; YacTOThl U
nepuoja KojebaHWW MaTeMaTH4ecKoro MasTHUKA; YacTOThl U Iepuoja
KoJiebaHui MPYKMHHOTO MasiTHUKAa; MOMEHTa CHIIbI, JEMCTBYIOIIETO Ha pblyar;
paboThl CUJIBI YIOPYrOCTH MpPH TMOABEME Tpy3a C MOMOIIBIO HEMOJBHKHOTO
6510Ka; pabOTHl CHJIBI YIPYTOCTU MpPU MOABEME I'py3a C MOMOIIBIO MOABHKHOTO
OJoKa.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHIIBI OT O0OBEMa IMOTPYKCHHOM
YacTH TeJa U OT IMIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI
OT MAacChI T€Ja; CUIIbI TPEHUS CKOJILKEHHS OT CHJIBI HOPMAJILHOTO JaBIICHUS U OT
poJla TIOBEPXHOCTHU; CHJIbI YIPYTOCTH, BO3HHUKAIOIICH B MPYKWUHE, OT CTEHCHH
nedopManuu MpyKUHBI, YCKOpEeHUs: OpycKa OT yrjia HakJOHa HampaBJSIOUICH;
nepuoja (4acToThl) KoueOaHU HUTSHOTO MasTHUKA OT JAJUHBI HUTH; NEpUOJa
KoJe0aHul MPYKMHHOTO MasTHHKA OT MacChl Ipy3a U JKECTKOCTH MPYKHUHBL
UCCIIEJIOBaHNE HE3aBUCHMOCTH Tepuoja KoJIeOaHW HUTSHOTO MasTHUKA OT

MacCCEhI I'py3a. HpOBepKa YCJIOBUS PABHOBCCUSA pblyara

1.30

Quzuueckue sAGNeHUs 6 npupode: TIPUMEPbl JBWKEHHUS C PazIMYHBIMU
CKOPOCTSIMU B JKMBOM M HEXXUBOU NMPUPOAE, JEUCTBUE CUIIBI TPEHUS B IPUPOAE U

TCXHUKC, MNPUIIUBBI W OTJIUBBI, JABUKCHHUC IIJIAHCT ConHeyHoH CUCTCMBI,




PEaKTUBHOE JABUKEHHE )KUBBIX OPraHU3MOB, PbIYAard B TEJE YEJIOBEKA, BIUSIHUE
aTMOC(epHOTO IaBJIICHUS HA >KUBOW OpraHU3M, IUIaBaHUE pHIO, BOCHPUSTHE

3BYKOB JXUBOTHBIMHU, 3€EMJICTPACCHUC, ceiicMHu4YecKue BOJIHBI, IYHaMH, 3XO

Texnuueckue ycmpoftcmea: CIIMAOMCTP, AATYHUKU IIOJIOKCHHUA, PACCTOAHUA U
YCKOPCHUA, IOUHAMOMCTP, MNOAIIMIIHUKH, PAKETbhI, pblYyar, HOI[BI/I)KHBIﬁ u

HeHOI[BH)KHBIﬁ 6JIOKI/I, HaKJIOHHAsA IIJIOCKOCTb, HPOCTBIC MCXAaHU3MLI B 6I>ITy,

L3t cooO0IIaroIuecss cocybl, YyCTPOMCTBO BOAOIPOBOJA, THAPABIMYECKUM Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMeTp, 3XO0JIOT,
WCIIOJIb30BAHUE YIBTPa3ByKa B OBITY U TEXHUKE

2 TEITJIOBBIE SABJIEHUA
OCHOBHBIE  TIOJIOKEHHSI ~ MOJIEKYJISPHO-KMHETUYECKOM  TEOPUU  CTPOCHUSA

2.1 BeliecTBa. Moienu TBEPIOTO, KUIKOTO U ra3000pa3HOr0 COCTOSTHUI BEIECTBA.
Kpucrannmaeckue n amopdusbie Tena

55 JBmxenne yactur BemiecTBa. CBsI3b CKOPOCTH  JABWKCHHSI YacTHI[ C

' Temneparypoil. bpoynoBckoe naBuxkenue, tupdysus

23 CMaunBaHuE U KallWJUISIPHBIE SIBICHUS

24 TermoBoe paclIMpeHHE U CKATUE

2.5 TennoBoe paBHOBECHE

Yy Buytpennsis sueprus. Pabora u Temsonepenaya Kak CcHocoObl HM3MEHEHUS

' BHYTPEHHEH HEpruun

2.7 Bunel Terionepenaun: TEIIONPOBOAHOCTD, KOHBEKIIUS, H3IyUYeHUE
HarpeBanne u oxmaxzaenue Tten. KoimdecTBO — TeIuioThl.  YjenbHas
TEIUIOEMKOCTb:

2.8
O=cm(t,—1,)
3aKOH COXPaHEHHUs HHEPrUM B TEIUIOBBIX Ipolleccax. YpaBHEHUE TEIJIOBOTO
Oastanca:

29

O +0,+..=0
Ucnapenne u xonzaeHcamusi. V3MeHeHUWe BHYTpPEHHEH SHEpPrHMM B IpoLecce

510 WClapeHuss M KoHAeHcanmuu. Kumenwe KUAKOCTH. YenbHas TemioTa

' napooOpazoBanus: L = Q/m

2.11 Bnaxnocts Bo3nyxa




[InaBnenne wu kpucraumsanus. l3MeHeHue BHYTpEHHEH DHEpPruud IIpU

IUIaBJICHUHW U KPpUCTAJUIU3allH. YI[CJIBHaSI TCIJIOTA IIJIaBJICHUA:

2.12 . 0
T m
BryTpeHHss 9HEprys CropaHus TOILIMBA. Y IeJIbHAs TEIUIOTa CTOPAHMS TOIUIABA:
2.13 q = Q/m
2.14 [Ipunnuns! padotel TernoBbix apurateneid. KI1/1 rerioBoro apurarens
Ipaxmuyeckue pabomoi
N3mepenue ynenpHON TEMIOEMKOCTH METaUIMYECKOTO LMIIMHJPA; KOJUYeCcTBa
TEIJIOTHI, TOJYYeHHOTO BOJOW KOMHATHOW TeMIeparypbl (DUKCUPOBAHHOM
MacChl, B KOTOPYK OIYIIEH HarpeTbld IWIMHIAP; KOJHMYECTBA TEIUIOTHI,
2.15 OTZAHHOI'O HAarpeTbIM LWJIMHIPOM, IOCIE ONYCKaHHS €ro B BOJY KOMHATHOM
TEMIIEpAaTypbl; OTHOCHUTEIBHOM BIIAJKHOCTH BO3[yXa; YAEIbHOM TEIUIOTHI
mIaBjaeHus JpAa. McecnegoBaHue W3MEHEHHsI TEMIIEpaTypbl  BOJBI  NPH
pa3UYHBIX YCIOBHSX; SIBJICHUS TEIUIOOOMEHA IPU CMEIIMBAHUM XOJIOJAHOW M
ropsidey BOJbI; IPOLECCa HCIIAPEHUS
Qusuueckue a6neHus 8 npupooe. TMOBEPXHOCTHOE HATSXKEHHE M KallMJUISIPHBIE
2.16 ABJICHUS B NPUPOJE, KPUCTALIBI B Npupoje, nirydeHue CoJlHLa, 3amep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHue pOChl, TYMaHa, UHEs, CHera
Texnuueckue ycmpoticmeéa: KalWUIAPBL, IPUMEPBI UCIIOJIb30BAHUS KPUCTAILIOB,
517 KUAKOCTHBIM TEPMOMETp, JAaTYMK TEMIEPATyphl, TEPMOC, CUCTEMA OTOIICHUS
' JIOMOB, TUI'POMETPbI, ICUXPOMETp, NapoBasi TypOUHa, JABUraTeilb BHYTPEHHETO
CropaHus
3 OJIEKTPOMATI'HUTHBIE ABJIEHWA
3.1 Onexrpusanus Tei. J[Ba Buaa JIEKTPUUYECKUX 3apsiioB
3.2 B3anmopeiictBue 3apsikeHHbIX Tell. 3akoH Kynona
33 3aKOH COXPAHEHHUs NIEKTPUUECKOTO 3apsiia
14 Onexrtpudeckoe mnosne. HampsskeHHOCT anekTpuueckoro mons. [IpuHumn
' CYNEpIO3UIMH SJIEKTPUUECKUX MoJIel (Ha KaueCTBEHHOM ypOBHE)
15 Hocuremu snexrpudeckux 3apsanoB. JleHcTBHE DIIEKTPUYECKOrO IO HA
' JJIEKTpUYECKue 3apsabl. [IpOBOAHUKY U TUIIEKTPUKHU
3.6 ITocTosAHHBIN 2n1eKTpUYecKuil TOK. JlelcTBUs dneKkTpruueckoro Toka. Cumna Toka.




Hamnpsoxenue.
I=q/tt,U=A/

DJIEKTPUYECKOE CONPOTUBIICHHE. Y ICIbHOE IEKTPUIECKOE COMPOTHUBIICHHE:

3.7 R = pl/S
38 3akon Oma a1 ydactka anekrpuueckoit uenu: I = U/R
[TocnenoBarenbHOE COETMHEHHE TTPOBOHUKOB!
I,=1; U=U,+U,; R=R +R,
39 [TapannensHOE COeTMHEHNE TPOBOTHUKOB PABHOTO COMTPOTHUBIICHHUS:
U=U;I=I+1;R=2.
2 2 B
CwmenranabIe COSTMHEHUS TIPOBOTHUKOB
PaboTa 1 MmouHOCTH 3nekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH [[xxoynsa — Jlenua:
2
3.11 O=I"-R-t
310 OnbiT Opcrena. MarHuTHoe TMoJie MPSIMOTO MNPOBOJHUKA C TOKOM. JluHuum
MarHUTHOM MHIYKITUU
313 MarauTHoe MoJie MOCTOSHHOIO MarHura. B3anMoIelCTBHE ITOCTOSHHBIX
MAarHuToB
3.14 JlelicTBME€ MAarHUTHOTO TIOJIS1 HA TPOBOJHUK C TOKOM
3.15 OmnbiTel @apanes. SABineHue snekrpomarauTHOM nuAykuu. [Ipasuno Jlenna
Ilpakxmuueckue pabomoi
N3mepeHue  ANEKTPUYECKOTO  CONPOTUBIIEHHUS  PE3UCTOPA;  MOILIHOCTH
ANEKTPUYECKOTO TOKA; PabOTHI ANEKTPUIECKOTO TOKA.
3.16 HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B TMPOBOJHUKE

(pesncmpbl, J'IaMl'IO‘-IKa), OT HAIIPSPKCHHU HAa KOHLIAX IMPOBOJAHHKA; 3aBUCUMOCTHU
CONPOTUBJICHUA OT JJIMHBI IIPOBOJHHUKA, INIOHIAAN €0 HNOMIEPCYHOTO CCUCHUA U

YACIBHOTO COITPOTUBJICHUS.




[IpoBepka npaBuna A IEKTPUUYECKOTO HAIPSDKEHUS NPU NOCIEA0BATEIBHOM
COEIMHEHUU IPOBOJHUKOB; IpaBUia s CHJIBl DJIEKTPUYECKOIO TOKAa IHpHU

HapajuieIbHOM COEAMHEHNUHU IPOBOIHUKOB (PE3UCTOPHI U JIAMIIOYKa)

Qusuueckue s6ieHUs 6 npupoode: SIEKTPUUECKUE SBICHUS B aTmocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE TOJie 3eMJIH, Apeid MOIIOCOB,
POJIb MAarHUTHOTO TIOJISL JUISl )KU3HU Ha 3emiie, OJISIPHOE CUSHUE
Texnuueckue ycmpoucmea: O3IIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTaT,
CUCTYMK  DJIGKTPUYECKOW  DSHEPruu,  3JIEKTPOOCBETUTENbHbIE  IPUOOPHL,
3.18 HarpeBareibHble  BJIEKTPONpHOOphl  (IPUMEpHI), AIIEKTPUUYECKUE
MIPEeIOXPAaHUTENH, JJIEKTPOMArHuT, 3JEKTPOJBUraTellb MOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 OnexTpoMarHuTHbIE BOIHBL. [1IKkana anekTpoMarHuTHBIX BOJIH
3.20 JlyueBas mozens cBeta. [IpsmonmHeliHOe paclipoCTpaHEHHE CBETa
3.21 3akoH oTpaxeHus cBera. [1nockoe 3epkano
3.22 [Ipenomiienne cBera. 3aKOH MPETOMIIEHHUS CBETA
3.23 Jucnepcus ceera
e JIunza. Xoxa nydeit B nuH3e. POKYCHOE paccTOsIHUME JUH3BL. OnThyeckas cuia
' muH3el: D = 1/F
3.25 I'ma3 xak ontuueckas cucrema. ONTHYECKHUE TPUOOPHI
IIpakmuyeckue pabomoi
###Par###lI3MepeHne ONTUYECKON CHJIBI COOWparomieil JUH3BI;, (POKYCHOTO
paccTosiHMsI cOOMpArOIIe JIMH3bI (II0 CBOMCTBY pPaBEHCTBA Pa3MEPOB IIPEeaMETa U
U300paKeHMsl, KOrja MpeaMeT PacHojoXKeH B JBOMHOM (oOKyce), MokazaTess
3.26 MPEJIOMIICHUS CTEKJIA.
#i#HtPar#Ht#llccnenoBanue CBOMCTBA M300pa)KEHUsI, MOJIYYEHHOTO C TOMOIIbIO
coOuparomield JMH3bl; W3MEHEHHUs (DOKYCHOI'O PACCTOSHUS JBYX CJIOMXEHHBIX
JIMH3; 3aBUCHMOCTHU YIJIa IPEJIOMJIEHHs CBETOBOTO Jyda OT Yrja MajJeHUs Ha
I'PaHUIIE «BO3YX — CTEKIIO»
327 Qusuueckue senenusi 6 npupode: 3atmenuss Cosnna u JlyHbl, 1Bera Ted,
' ONTUYECKHUE SIBJIEHUS B aTMOcdepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpouicmea. OYKHM, TEPUCKON, (OTOANNapar, ONTHYECKHE
' CBETOBOJBI
4 KBAHTOBGIE SABJIEHUA
4.1 PaguoaktuBHOCTh. Anb(a-, 6era-, ramma-u3inyueHus. Peakuuu anbga-u Oera-




pacrazna

4.2 OmnsiThl Pesepdopaa o paccessauro anbda-vyactui. [Inanerapuas Mmoens atoma

4.3 CocraB atoMHorO sizipa. M30To011BI

4.4 [Tepuon monmypacnaga aTOMHBIX sITIEp

4.5 SnepHblie peakiuu. 3aKOHBI COXpaHEHUS 3apsI0BOTO U MACCOBOTO YHCET
Quszuueckue sa6nenuss 8 npupode: ECTECTBEHHBIM PaJUOAKTHBHBIA  (OH,

4.6 KOCMUYECKHE JIy4d, pPaJUOAKTUBHOE U3Iy4YE€HUE TMPUPOJIHBIX MHUHEPAJIOB,
NefcTBHE paJMOAaKTUBHBIX U3JTy4YEHHUI Ha OpraHu3M YeJoBeKa

47 Texnuueckue ycmpoticmea. CIEKTPOCKON, UHIUBUAYAIbHBIA TO3UMETpP, Kamepa

BI/IJ'II)COHa, AACpHas SHCPTEeTUKaA
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