[Tpunoxenne k AOOITI OO0
MBOY «llIkoma Ne 2»

MHHHUCTEPCTBO MPOCBEIEHUA POCCUNCKON ®EJIEPAILIUA
MunucrepcTBo oopaszoBanus Kysdacca

Yunpasiaenue oopazosanus ropoaa IlpokonbeBcka

MBOY «COHI Ne 2» IIpokonsesckoro I'O

YTBEPX/IEHO
H.0.mpexropa MBOY «Illkona Ne2»
T.A. @énoposa YN

npukasz Ne 110
OT #21» aBrycra 2026T.

AnanTupoBaHHasi padouyasn
nporpamma
10 y4eOHOMY TIPEIMETY
«Puzuka»
JU1s oOyJaromuxcs 7-9 KiaccoB

IIpoxonbeBckuii I'O, 2026



HOACHUTEJIBHAA 3AIIMCKA

AnanTtupoBaHHas pabouas nporpamma no ydeOHomy npeametry «Duzukar
ABJIAETCS YacThIO AJaNTUPOBAHHOW 0Opa30BaTEIbHOM MPOrpaMMbl OCHOBHOIO
oO11ero 00pa3oBaHusi 0O0YUaAOLIUXCS C 33JIEPKKOM ICUXUYECKOTO Pa3BUTHS.

ApnanTtupoBaHHas pabouasi mporpamMma no npeamery «@Pu3nuka» Ha YpOBHE
OCHOBHOTO 001Iero oO0pa3oBaHMsl COCTaBJieHa Ha OCHOBE TpeOOBaHMM K
pe3ysbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTENbHOW MpPOrpaMMbl OCHOBHOTO
obmero obpazoBanusa, ®I'OC mns nereit ¢ OB3 u yuebHoro minana MBOY
«Ikoma Ne2y.

Bapuant pgaHHOW ajanTUpOBAHHOM MPOrpaMMbl  MPEINOJIaraeT, 4YTO
oOyuarommiicst ¢ 3[1P nmonydaer oOpa3zoBaHUe, MOJHOCTbIO COOTBETCTBYIOIIEE IO
UTOTOBBIM JIOCTHKEHUSIM K MOMEHTY 3aBeplieHHs O0O0ydeHUs 0O0pa30BaHUIO
oOy4Jaromuxcs, He UMEIOIIUX OTPAHUYEHUHN MO BO3MOKHOCTSAM 3/10POBbs, B T€ K€
CPOKH O0yUYEeHHUSI.

[Ipu opranuzamuu  y4eOHOTO mpolecca HEOoOXOJUMO  YUYHUTHIBATH
cnenuduyeckue oopasoBaTesibHbie TOTpeOHOCTH 00yyatomuxcs ¢ 311P:

e opraHusaius Imnpoiecca OOy4YeHHsS C YYETOM CHEeHU(PUKU YCBOSHHUS 3HAHHM,
yMEHUHW W HaBbIKOB oOyuarommmucsa ¢ 3[IP ¢ ydetom Temma y4eOHOU pabOTHI
(«momIaroBomM» TpPEIbSBICHUNM MaTepuala, JT03UPOBAHHONW TOMOIIU B3pOCIIOTO,
UCIIOJIb30BAHUM CIEIUATBHBIX METO/OB, MPUEMOB U CPEICTB, CIIOCOOCTBYIOLIUX
Kak 00IIeMy pa3BUTHIO OOy4Yaromierocsi, Tak W KOMIIEHCAIlMU WHIWBHIYaJIbHBIX
HEJIOCTAaTKOB Pa3BUTHA);

® YYET aKTyaJbHBIX M TOTCHIIMAIBHBIX I103HABATEIBbHBIX BO3MOXHOCTEH,
o0OecrieueHUe WHAMBUAYATBHOTO TeMmMIa OOy4YeHHs] ¥  MPOJABUKEHUS B
o0Opa3oBaTeIbHOM MPOCTPAHCTBE ISl pa3HbIX KaTeropuii ooyyatomuxcs ¢ 3I1P;

® [IOCTOSHHBIN (TOIIATrOBBIH) MOHUTOPHHI PE3YJIbTATUBHOCTH OOpa3oBaHUs U
c(OPMUPOBAHHOCTH COIMAJIIBHOM KOMIIETEHUUH OOY4YaloIUXCs, YPOBHA H
JAMHAMMKH TICUX0()U3NUECKOTO Pa3BUTHS;

® [IOCTOSIHHOE CTUMYJMPOBAHUE T[I03HABATEIbHOW AaKTUBHOCTH, MOOYXACHUE
UHTepeca K cede, OKpyKalolleMy NPeMETHOMY U COLIMAIbHOMY MUDY;

® [IOCTOSIHHAsI MOMOIlb B OCMBICIICHMM M PACIIMPEHUM KOHTEKCTAa yCBAMBAEMBIX
3HAHMM, B 3aKPEIVIEHUH U COBEPIIEHCTBOBAHNN OCBOCHHBIX YMEHMIA;

e crienMajgbHOE O00Yy4YEeHHE «IEePEeHOCY» C(HOPMUPOBAHHBIX 3HAHUM M yYMEHUH B
HOBBIE€ CUTYyal[M¥ B3aMMOJEHUCTBHUS C I€UCTBUTEIBHOCTBIO;



® pa3BUTHE M OTPAOOTKA CPEACTB KOMMYHHKAIMH, MPUEMOB KOHCTPYKTUBHOI'O
oOLIeHus1 U B3aUMOJAEICTBUSA (C YWIEHaMH CEMbH, CO CBEPCTHUKAMHU, C B3POCIBIMH),
(opMHpOBaHUE HABBIKOB COL[MAIIBHO 000PSIEMOr0 OBEICHHUS.

O01masi xapakTepucTHKA y4eOHOro npeamera « Pusnka

VYueOuwii npeamer «®Duszukay SBISETCS CUCTEMOOOPA3YIOMIUM  JIs
€CTECTBEHHOHAYYHBIX TPEIMETOB, MOCKOJIbKY (U3MUYECKHE 3aKOHBI MUPO3IaHHS
SBJISFOTCSL OCHOBOM COJEpXKaHUS KypCOB XWUMHHU, OWOIOTHH, Treorpaduud W
actpoHoMHHM. DU3MKA BOOPYXKAET OOYYAIOMMXCS HAYYHBIM METOJOM TO3HAHWUS,
TIO3BOJISTIOIITUM TI0JTy4aTh OOBEKTUBHBIE 3HAHUS 00 OKPYKAIOIIEM MUPE.

[Ipenmer MakcUMajdbHO HamlpaBieH Ha (GOpPMHUpPOBAaHHE WHTEpeca K
NPUPOJTHOMY U COIMATBHOMY MHpPY, COBEPIICHCTBOBAHHE TIO03HABATEIHHOM
nesTenbHOCTH oOywaronuxcss ¢ 3[IP 3a cyer oBIajgCHWS MBICTHTEIBHBIMA
orepalusMH CpaBHCHHS, 000OIICHHS, Pa3BUTHE CIOCOOHOCTH apryMEHTHPOBATH
CBOC MHEHHE, (OPMHUPOBAHUE BO3MOKHOCTEH COBMECTHOM JICSTCIIBHOCTH.

N3yuenue ¢usuku crnocodbcTByeT pa3Butuio y oOyuawomuxcs ¢ 3I1P
NPOCTPAHCTBEHHOTO BOOOPaKECHHS, (DYHKIMOHAIBLHOW TI'PaMOTHOCTH, YMCHHS
BOCIIPUHHMMATh U KPUTHYECCKU aHAIM3MPOBATH MH(POPMAIIHMIO, NMPEACTABICHHYIO B
pasnuuHbIX (GopMax. 3HAYUMOCTH TpeAMeTa JJisi Ppa3BUTHS  KU3HEHHOU
KOMIIETEHIIMN OOYYaIOIMUXCs 3aKJIIOYAeTCs] B YCBOCHUM OCHOBBI (DHU3HMUYECKUX
3HaHWM, HEOOXOAMMBIX JUIsl TIOBCEIHEBHOW JKM3HHU; HABBIKOB 30pPOBOTO U
Oe3omacHOro Jisi 4YeJlOBeKa U OKPY’KalIlel ero cpeapl olpa3a >KU3HH,
(bopMUPOBAHUH IKOJIOTHUECKOU KYIbTYPHI.

[Iporpamma oTpakaer cojaepx)aHue oOydeHus mnpeametry «Dusmka» c
yu4eToM o0co0bIX oOpa3zoBaTenbHbIX MOTpeOHOCTEH oOyudarommxcs ¢ 3IIP.
OBnazeHre MaHHBIM YYE€OHBIM TIPEIMETOM TMPEACTABIAECT OMPEIEICHHYIO
TpyIHOCTh it oOydaromuxcs ¢ 3[IP. Dt1o cBs3aHo ¢ 0COOCHHOCTIMU
MBICIIUTEIHHOU NESITEIbHOCTH, IEPUOJUIECKUMU KOJICOAaHUSIMU BHUMAHUS, MaJIbIM
00BEMOM TMaMsITH, HEIOCTATOYHOCTBHIO OOIIETro 3amaca 3HAHHWM, MOHMKEHHBIM
MO3HABATEILHBIM MHTEPECOM U HU3KUM YPOBHEM PEUEBOTO Pa3BUTHS.

Jlist mpeofoneHust TPYIHOCTEH B M3y4eHUHU ydeOHOro mpenmera «Dusnka
HeoOXonuMa anmantanus o0beMa W XapakTepa yd4eOHOro marepuana K
MO3HABATEIFHBIM BO3MOJKHOCTSIM JTaHHOM KaTeropuu OOYy4YaIOIMIMXCSA, YYEeT HX
O0COOEHHOCTEW pa3BUTH: WCIOJIB30BAHUE AITOPUTMOB, BHYTPUIPEIMETHBIX U
MEXIPEIMETHBIX CBSI3€H, MOCTETICHHOE YCIOKHEHNE N3Yy9aeMOro MaTepurarna.

JlanHasi mporpamMma KOHKPETHU3UPYET COJIep)KaHHe TPEIMETHBIX TEM B
COOTBETCTBHH C TpeOOBaHWSMH 00pa30BAaTEIHLHOTO CTAHIAPTA, PEKOMEHIYEMYIO
MOCJICTIOBATEIFHOCTh M3YyYCHUS Pa3/IesioB (DU3UKH C YIETOM MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKH Y4YeOHOrO0 TpOIecca, BO3PACTHBIX U
MICUXOJIOTHYECKUX 0coOeHHOoCcTel oOyuarommuxcsi ¢ 3[IP Ha ypoBHE OCHOBHOTIO
o01miero 00pa3oBaHusi, ONMPeeIIeT MUHUMAIbHBIA HA00p OMBITOB, JEMOHCTpP AIIHH,



MPOBOJUMBIX YYUTEIEM B Kjacce, Ja0opaTopHbIX padOT, BBIMOJIHIEMBIX
00y4arouMuMuUCH.

Metonudeckor OCHOBOM M3ydeHUs Kypca «PuU3MKa» HA YPOBHE OCHOBHOI'O
oOmiero  oOpa3oBaHWsi  SIBISETCSI  CUCTEMHO-ACSTEIBHOCTHBIM  MOJXOJ,
00ecrneynBaouid TOCTHKEHUE JIMYHOCTHBIX, METANPEIMETHBIX W MpPEeAMETHBIX
oOpa3oBaTelNbHBIX  pPE3yJbTaTOB  IOCPEJICTBOM  OpraHU3aldd  aKTHUBHOM
MO3HABATEILHON NEATEIbHOCTH OOYYaIOIIUXCSA, YTO OYEHb BAXKHO MPU 00y4YEHUU
nerent ¢ 3I1P, 11 KOTOPBIX XapaKTEPHO CHUKEHNE IMO3HABATEIBHOW AKTUBHOCTH.

Hean u 3a1a4m M3y4eHust yaeOHOro npeamera «P@usnka»

Obwue yenu wnszydeHus ydeOHoro mnpenmera «Ddusuka» mpeAcTaBICHBI B
paboueil mporpaMme OCHOBHOTO 00IIIETO 00pa3oBaHuUs.

OCHOBHOI 11€J1bI0 00yUEHUS IETEH C 3aJIeP>KKOM MCUXUYECKOTO Pa3BUTUS Ha
JAHHOM MPEAMETE SBJSETCS: MOBBIIICHHE COLUMAIBHOM ajamnTaluu JETel Yepes
npuMeHeHne GU3NYECKUX 3HAHUN Ha MPAKTUKE.

s obyuarommxest ¢ 3I1P, Tak ke, Kak v Jisl HOPMATUBHO Pa3BUBAIOIINXCS
CBEPCTHHUKOB, OCBaMBAIOIIMX OCHOBHYIO  00pa30BaTEIbHYIO  IPOrpPaMmy,
JIOMUHHUPYIOIEe 3HAaUCHUE TPUOOPETAIOT TaKKe yeiu, Kak:

" OCBOCHME 3HAaHMH O METOJaX HAy4YHOrO TO3HAHUS NOPUPOABI U
dbopMupoBaHUEe Ha STOH OCHOBE MPEJCTaBICHUM O (PU3MUECKON KapTUHE
MUpa;

" OBJIQJICHUE YMEHUSMU TMPOBOAUTH HAOIIOACHUS TPUPOIAHBIX SBIICHUM,
ONMKCHIBATh M 0000IIaTh pe3yabTaThl HAOIIOJIEHUN, UCTIONB30BATh MPOCTHIE
U3MEpUTENbHbIE  TPUOOPHl s U3yuyeHUs:  (U3UYECKUX  SBICHUN;
NPECTaBIATh PE3yJbTaThl HAOMIOACHUM WM M3MEPEHHl € TOMOIUIBIO
Tabiuil, TpapuKOB W BBIABIATH HAa DJTOH OCHOBE OMIHPUYECKHE
3aBUCUMOCTH; TPUMEHITh TOJNY4YCHHbIC 3HAHUS i1  OOBIACHEHMS
pa3HOOOpa3HBIX MPUPOIHBIX SBICHUNW W MPOLIECCOB, MPUHIIUIIOB JEUCTBUS
BXHEHIINX TEXHUYECKUX YCTPOUCTB, JIJIS pelIeHUs (PU3NYECKUX 3a]1a4;

" pa3BUTHE MO3HABATEJIbHBIX MHTEPECOB, MHTEIUIEKTYaJIbHbIX U TBOPUYECKUX
CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTA B MPUOOPETCHUH HOBBIX 3HAHHM, MpU
pemieHur  (QU3MYECKUX 3a7ad M BBINIOJHEHHUU JKCIIEPUMEHTAJIbHBIX
UCCJIEIOBAHUH C UCTIOJIb30BaHNEM MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

" BOCTHHTaHHE YOEKIECHHOCTH B BO3MOKHOCTH MO3HAHUS 3aKOHOB MPUPO/IBI, B
HEOOXOJIMMOCTH Pa3yMHOTO HCIIOJIb30BAHUS JIOCTIDKCHHM HAyKH U
TEXHOJIOTUH JUIS JaJdbHEHIIEro pa3BUTHS YEJIOBEUYECCKOTO OOIIecTBa,
YBOKCHUS K TBOpPIIAM HAyKd W TEXHUKH; OTHOIICHHWS K (PU3MKE KaK K
AJIEMEHTY OO0II€UETI0OBEYECKOU KYJIbTYPHI;

" WUCIOJIB30BAHME TMOJYYEHHBIX 3HAHUM W  yMEHUWA ISl pelleHus
NMPAKTUYECKUX 3a/lad TOBCEJHEBHOW >KW3HH, obOecreueHus Oe30macHOCTH
CBOEM  KW3HHU, PALMOHAJIBHOIO  MPUPOJOIOJIB30BAHUA W OXPaHbI
OKPY’KAIOIIEH CPEIBI.

JlocTixeHue 3ThX 1esel 00ecrneunBaeTcsl pelieHueM CIAEAYIOMNX 3a0ay.:



* 3HaKoMcTBO oOyuvaromuxcs ¢ 3IIP ¢ Merogamu ucciegoBaHus 0OBEKTOB U
SIBJICHUU TIPUPOJBI;

" [pUOOpPETEHHE 3HAHUW O MEXaHMYECKHUX, TEIUIOBBIX, JEKTPOMAarHUTHBIX U
KBAaHTOBBIX SIBJICHUAX, (U3UYECKUX BEIWYMHAX, XapPaKTEPU3YIOIIUX ITHU
SIBJICHUS,

* ¢opMHUpOBaHUE yMEHHH HaOJI0aTh MPUPOJHBIE SBICHUS U BBINOJHATH
OMBITHI, JabOpaTOpHble PabOThl U HKCIEPUMEHTAIbHBIE HCCIEAOBAHUS C
UCIIOJIb30BAaHUEM HM3MEPUTENBHBIX NPUOOPOB, IMIMPOKO MPUMEHSEMBIX B
IIPAKTUYECKOMN KU3HU;

" OBJIQJICHUE TAKUMH NOHATHUSIMH, KaK IMPUPOJHOE SIBICHHE, DMIIUPUYECKU
YCTAaHOBJIEHHBbIN (akT, mnpobiieMa, THUIOTE3a, TEOPETUYECKUNA BBIBO,
pe3yabTaT SKCIEPUMEHTAILHON MTPOBEPKH;

" [OHMMAHHUE OTJIIMYUMA HAYYHBIX JAHHBIX OT HEMPOBEPEHHOW HH(pOpMAIUH,
LEHHOCTU HAayKHU [JIsl YJOBJIETBOPEHHUS OBITOBBIX, MPOU3BOACTBEHHBIX U
KyJbTYPHBIX TOTPEOHOCTEH YeIoBeKa.

Oco0enHocTH 0TOOpPa ¥ aKanTAUM Y4e0HOr0 MaTepuaJia no ¢pusuke

OcHoBoii  oOyuenus  oOywatommxcs ¢ 3[IP  Ha  mpemmerax
€CTEeCTBEHHOHAYYHOTO IUKJIA SBJISICTCS Pa3BUTHE Y HUX OCHOBHBIX MBICIUTEIBHBIX
omepanuil (aHajau3, CHUHTE3, CpaBHEHHE, OO0OOIICHHE) HAa OCHOBE BBHITIOJHCHUS
pa3BHUBAIOIIUX YIpaXHEHUH, (OpMUpPOBAHUE NPUEMOB YMCTBEHHOW pPaOOTHI:
aHaNIM3 HWCXOJHBIX JaHHBIX, I[UIAHUPOBAHME MaTepuana, OCYIIECTBICHHE
MO3TAIHOTO ¥ MTOTOBOTO CAMOKOHTPOJIA, & TaKXK€ OCYIIECTBIISICTCS JIMKBUIAIUS
npoOeioB B 3HAHUAX, 3aKpeIUIEHWE H3YYEHHOro MaTepualia, OTpaldoTKa
ITOPUTMOB, TIOBTOPEHHUE MPOMIEHHOT0. boubllloe 3HaYeHHE MPHUAAECTCS YMEHUIO
paccka3aThb O BBIIIOJIHEHHOW pa0oTe ¢ MpaBUIBHBIM  YHNOTpEOJICHHEM
COOTBETCTBYIOIIEH TEPMUHOJIOTMM U COOJIIOJICHUEM JIOTHYECKHX CBSI3e B
nuznaraemMmoMm Mmatepuane. Jns oOyuatontuxcs 3[1P Ha ypoBHE OCHOBHOTO OOIIETO
o0pa3oBaHus TMO-TIPEKHEMY SBIISIIOTCS XapaKTEPHBIMU: HEIOCTATOYHBIM YPOBEHB
Pa3BUTHS OTJEIBHBIX MCUXUYECKUX MPOIECCOB (BOCIPHUATHS, BHUMAHMUS, TAMSITH,
MBIIIUICHUS]), CHUXKEHHBIM YPOBEHb HWHTEIUIEKTYallbHOIO pPAa3BUTHS, HU3KUM
YPOBEHb BBIMIOJHEHUSI YYEOHBIX 3aJaHWl, HU3Kasg YCIENTHOCTh OOyYEHHS.
[loaTomy  mpum U3yYEHUH busuku TpebyeTcs LIE€JICHAIIPABIEHHOE
WHTEJUIEKTyadbHOe  pa3BuTue oOywaromuxcs ¢ 3[IP, orTBewaromee wux
OCOOEHHOCTSIM W BO3MOXKHOCTSIM. Y4eT ocoOeHHocTeil obOywarommxcs c 3I1P
TpeOyeT, 4ToObl MPU W3YYECHUH HOBOTO MaTepHalia 00s3aTeIbHO MPOUCXOIUIIO
MHOTOKPaTHOE €ro NOBTOPEHHUE; PACIIMPEHHOE PACCMOTPEHHE TEM U BOIIPOCOB,
PaCKpBIBAIONIUX  CBSI3b (PU3MKM C OSKU3HBIO;, AaKTyalIW3alusi TEPBUYHOTO
KU3HEHHOTO OMbITa O0YyYarOLIUXCSl.

YcBoeHHEe mMPOTpaMMHOTO MaTepuana 1o (U3uWKe BBI3BIBACT OOJbIINE
3aTpyaHeHus y oOyuatomuxcst ¢ 3IIP, mosromy Teopus uzydaercsi 0€3 BBIBOJIOB
CIOXHBIX (opmyil. 3anayuu, TpeOYIOIINEe TPUMEHEHHS CIOKHBIX MaTeMaTHYECKUX
BBIYUCJICHUA W (POopMyJsl, B OCOOCHHOCTH TaKUX TeM, Kak «MexaHu4yeckoe



NBIO)KEHUEY, «ApXuMenoBa cuia», «MexaHHuecKas dHEPrus», «JEKTPUUYECKUe
SBJICHUS», «DJIECKTPOMATrHUTHBIE SIBJICHHS», PEIIAIOTCA B KJIACCE C IMOMOIIBIO
YUUTENS.

Oco6oe BHUMaHWE TPU U3YyUYECHUM Kypca (DU3UKHU YACNSIETCS MOCTAHOBKE U
OpraHM3alMyd SKCIEPUMEHTa, a TaKXKe TMPOBEICHUIO (IMIPEUMYIIECTBEHHO Ha
Ka)XJIOM YpOKE) KPaTKOBPEMEHHBIX JIEMOHCTpAIMil (BO3MOXKHO C UCIOJIb30BAHUEM
AIEKTPOHHOMN neMoHCcTpanuu). HexoTopbie TeMbl 003aTEIbHO JTOKHBI BKITIOYATh
OMOpHBIE JTA0OpaTOpHbIE PabOThl, KOTOPHIE PAa3BUBAIOT YMEHHE IOJb30BATHCS
npocTelmmumMu npudopamMu, aHAIM3UPOBATH TMOJYYEHHBIE JaHHble. B cBsi3u ¢
OCOOCHHOCTSMHU  TIOBEACHUS W  JesATe’dbHOCTH  oOydatomuxcs ¢ 3[IP
(pacTOpMOKEHHOCTh,  HEOPraHW30BAaHHOCTH)  MPEAYCMOTPEH  CTPOKAUIIHI
KOHTPOJb 3a COOJIOJEHUEM IMpaBWJI TEXHUKU OE€30MaCHOCTU MpH MPOBEACHUU
7a00paTOPHBIX U MPAKTUYECKUX PAOOT.

Bonbpmoe BHuManwe mnpu  u3ydeHuun (Qusuku noapoctkamu ¢ 3[1P
oOpamiaercss Ha OBJAJEHUEC HMH TMPAKTUYCCKUMH YMEHUSIMH M HaBbIKaMHU.
[IpenycmaTpuBaeTcsi yMEHbIIIEHUE 00heMa TEOPETUUECKUX CBEICHUH, BKIIOUCHHE
OTIEIBHBIX TEM WM IeJbIX pa3[eioB B MaTepuanbl i 0030pHOrO,
03HAKOMUTEILHOTO WK (paKyabTaTUBHOTO M3ydeHus. [Ipenyiaraercsi ymMeHbIICHHE
o0beMa MaTEeMaTUYECKUX BBIUYMCICHUM 3a CYET YBEJIWYEHUS KAa4eCTBEHHOTO
OMUCAHUS SIBJICHUM U TTPOIECCOB.

JlocTaTOYHOE KOJIMYECTBO BPEMEHU OTBOJMUTCS HAa pPacCMOTPEHUE TEM M
BOMPOCOB, PACKPBHIBAIOMIMX CBA3b (U3UKKM C JKU3HBIO, C TEMH SIBICHUSIMH,
HAOJII0ICHUSIMU, KOTOPBIE XOPOIIIO U3BECTHBI YUEHUKAM U3 UX KU3HEHHOT'O OTBITA.

MakcuManbHO  MCHOJIB3YIOTCSL ~ MEXIPEIMETHBIE CBSI3M C  TaKUMU

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

0COOEHHO HYXIAIOTCS B IPETIOJHECEHNUH OJHOTO U TOTO K€ y4eOHOro Marepuasa
B Pa3JIMYHBIX aCHEKTaX, B €ro BaApbUPOBAHUHU, B HEOJHOKPATHOM MOBTOPEHUU U
3aKpEIUVIEHUM TOJIYYCHHBIX 3HAaHUM M TPAKTHYECKHX yMEHUW. [lo3Bossis
paccMaTpuBaTh OJMH M TOT K€ y4eOHBIM MaTepuan C Pa3HbIX TOYEK 3PEHUf,
MEXMPEIMETHBIE CBS3M CIIOCOOCTBYIOT €ro JIydllleMy OCMBICICHHUIO, OoJee
MIPOYHOMY 3aKPEIJICHUIO ITOTYYEHHBIX 3HAHUHN U ITPAKTUYECKUX YMEHUU.

Buabl nesresbHocTu odyuaromuxcs ¢ 3P, o0yciioBiieHHble 0cO0BIMH
o0pa3oBaTeJIbHBIMU NOTPEOHOCTSIMH M 00ecneYuBalOIIMe OCMBICJIEHHOE
O0CBOEHHeE COJIeP:KaAHNU 00pa30BaHuA MO npeamery «Puznka»

Tematndeckass W TEPMUHOJIOTHYECKAsh JIEKCMKA MO Kypcy (U3HKH
cootBeTcTBYeT AOOIT OOO.

Conepxanue BUA0B JearesibHocTH oOyyaromuxcs ¢ 3[1P Ha ypokax pusuku
ompejeNnsieTcss WX O0coObIMH 00pa3oBaTeNbHBIMU MOTpeOHOCTAMH. [lomMuMmO
mupoko ucnonb3yeMbix B AOOIT OOO o6mux mis Bcex o0yJarommxcss BUIOB
JESTENBHOCTU CIEAYeT YCHWINTh BUJBI JACATEILHOCTH, CENU(UIHBIC I TaHHON
KaTeropuu JieTeil, 0O0EeCleUYnBaIOUIMEe OCMBICIICHHOE OCBOCHHE COJEpKaHUS
o0pa3zoBaHus MO MPEAMETY: YCUIICHHE MPEIMETHO-TTPAKTUUECKOMN JIESITEIIbHOCTH C



aKTUBU3ALMEH CEHCOPHBIX CUCTEM; OCBOCHHME MaTepHaja C OIOPOH Ha alrOPUTM;
«MOIIarOBOCTh» B M3YYEHHHM MaTepuala; HCIOIb30BaHUE JIOMOJHUTEIBHOM
BU3YyaJIbHON OMOpPBI (CXEMBI, IAOJIOHBI, OMOPHBIE TAOJMIIBI); PEUYEBOM OTYET O
IpolLecce W pe3yJibTaTe JAEsITENIbHOCTH; BBINOJHEHUE CHEUUaIbHBIX 3aJaHuM,
00ecneunBaOIUX KOPPEKLHIO PErYIIUN yUeOHO-TI03HABATENbHOMN AESITEIbHOCTH
Y KOHTPOJIb COOCTBEHHOIO PE3yJIbTaTa.

Jnst obyuarouuxcst ¢ 3P cyimecTBeHHBIM SABIAIOTCS HpUEMbl pabOThI C
JEKCUYECKUM MaTepuanoM no npeamery. IlpoBoaurcs cnenumansHass paboTa 1o
BBEJICHUIO B aKTUBHBIN CJIOBaph O0YYAIOIINXCS COOTBETCTBYIOLIEH TEPMUHOJIOTHH.
N3yyaemble TepMHHBI BBOJATCS Ha IMOJHMCEHCOPHOW OCHOBE, 00s3aTenbHa
BU3YaJbHasl MOJAJEPHKKA, aJTOPUTMBI pabOThI C OMPEIEICHUEM, OMOPHBIE CXEMBbI
JUTSL aKTyaJTu3alui TEPMUHOJIOTHH.

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

1. Tlpm ompoce He0OXOAMMO: JdaBaTh aJITOPUTM OTBETA; pa3peniaTh
MOJIb30BAaThCsl TUTAHOM, COCTABJICHHBIM IPU MOJATOTOBKE JAOMAIIHEro 3aJaHMus;
JaBaTh OOJbIIE BPEMEHU TOTOBUTHCA K OTBETY Y JOCKH; pa3peliarh Ienarh
npeBapUTEIbHBIC 3aIIUCH, MOJIb30BATHCS HATIISTHBIMHU MTOCOOUSIMHU.

2. [lo BO3MOXKHOCTH 3aJ1aBaTh OOYYalOUIMMCSI HABOJAIIME W YTOUHSIOIINE
BOIIPOCHI, KOTOPbIE IIOMOTYT UM MOCJIEA0BATENbHO U3I0KUTh MaTepHall.

3. CucremMaTuyecku MpoBEpsITh YCBOEHUE MaTepuaia o TeMaM YpOKOB, IS
CBOEBPEMEHHOI'0 OOHAPY’KEHUS POOEIOB B MPOILEIIIEM MaTepuare.

4. B nmpomecce wu3yuyeHHsT HOBOIO Marepuaja BHUMAHUE YUYEHUKOB
oOpamiaercsi Ha HauboJiee CIOXKHBIE paslenbl u3ydaemon Tembl. HeoOxomumo
yame oOpamarbcss K HUM C BONPOCAMHU, BBISCHSIOIIMMU HOHHMaHUE Yy4eOHOTro
MaTepuana, CTUMYJIHUPOBATh BOMPOCHI MPHU 3aTPYAHEHUSX B YCBOEHHUH HOBOTO
MmaTepuana.

Mecto yueOHoOro npeamera «®u3nka» B y4eOHOM IJIaHe

B coorBerctBum ¢ denepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 00miero oOpa3oBaHus y4deOHBIA TpenMer «Du3nka»
BXOJIUT B TMpeaMeTHylo o0nacth «EcTecTBeHHbIE Haykm» ©  SBISCTCS
oOs3aTenbHbIM 11 u3ydeHus. Copepkanue ydeOHoro mnpeamera «Duszukay,
mpeacTaBieHHoe B paboueil mporpamme, cooTBeTcTBYeT ®I'OC OO0, oCcHOBHOM
o0Opa3oBaTeIpHON MpOorpaMMe OCHOBHOTO 00IIIero oOpa3oBaHUs, alalTUPOBAHHOM
OCHOBHOM 00pa3oBaTeIbHOW MpOrpaMmMe OCHOBHOIO o00Imero oOpa3oBaHUs
00y4JaromMXCs € 3aICPKKON TICUXUIECKOTO Pa3BUTHS.



Ha u3ydenune ¢usuku (6a30Bblii ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOILETO
oOpazoBanus orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B 8
kiacce — 68 vacoB (2 yaca B Henmeno), B 9 kiaacce — 102 gaca (3 yaca B HEleIo).

[Ipennaraemslii B mporpamMmmMe no (u3MKe nepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHAATENIbHBINA XapaKTep, YUUTENb JeIaeT BbIOOP MPOBEACHHUS
7a00paTOpHBIX PabOT W OMBITOB C YYETOM MHIMBHUIYaIbHBIX OCOOEHHOCTEN
oOy4arommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHMM, MpejaraeMblX B paMKax
OCHOBHOT'O F'OCY/IapCTBEHHOI0 YK3aMEHA 110 (PU3HKE.



COAEPKXAHHUE OBYUYEHUA
7 KIIACC

Pa3znen 1. ®u3uka u e¢ poJib B MO3HAHUYN OKPY:KAIOIIEro MUPA.

®usuka — Hayka O npupoze. SBineHus npuponsl. Dusznueckue sBICHUA:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbl. M3Mepenue ¢Qusnyeckux BenuuyuH. Dusmyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoiHasi cicTeMa €IMHULL.

Kak ¢usuka u japyrue ecrecTBeHHble HAyKd H3Y4alOT MPUPOJY.
EcTecTBeHHOHAYUYHBIM METOJ] MO3HAHUSA: HAOIIOJEHUE, TMOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE TUIIOTE3, IKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HabonaemMoro sBieHus. Onucanue GU3NYECKUX SIBJICHUN C TOMOLIBI0 MOJIENEH.

Jlemoncmpayuu.

1. MexaHHYeCKHe, TEIUIOBBIE, JJIEKTPUUYECKHE, MAarHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. ®usnueckue NpubOpkl U MpoIeAypa NPIMbIX U3MEPEHUN aHATIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie padbomwt u onvimot.
1. OmpeneneHue EHBI AEICHUS Kbl U3MEPUTEIHLHOTO MPUOOpa.
2. H3MepeHune paccTossHUM.
3. U3mepenne o0bEMa KUAKOCTH U TBEPIOTO TEA.
4. OrnpeneneHue pa3MepoB MaJlbIX Tell.
5. M3mepeHune Ttemneparypsl IOpPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYMKa TEMIEPaTypPhl.

6. IlpoBeneHue mccieqOBaHUS MO MPOBEPKE TUIIOTE3bI: NATBHOCTH MOJIETA
HIapvKa, MyIEHHOTO TOPU30HTAJIBLHO, TeM OOJIble, YeM OOJIbIIe BHICOTA
IIyCKa.

Pa3nen 2. [lepBonayajibHble CBeIEHUSI 0 CTPOEHH U BelleCTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxenue dactur BemecTBa. CBSA3b CKOPOCTH JBHKEHUS 4YacTHI] C
Temmeparypoil. bpoyHoBckoe nBmwxkenue, muddysus. BzaunmopeiicTBue dwacTHil
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHHME a30B, JKMJKOCTEH M TBEPIBIX
(KpUCTAIIIMYECKUX) Tell. B3auMoCBs3p MeXAy CBOWCTBAMM BEUIECTB B Pa3HbBIX
arperaTHpIX COCTOSHHUAX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jlemoncmpayuu.

1. HaOmronenuie GpoyHOBCKOTO IBUKEHUSI.



2. Habmonenue nuddyszun.
3. HaGmionenue  sBiICHUM,  OOBACHSIOMIUXCA  MPUTSHKEHUEM WU
OTTAJIKUBAHUEM YACTHIl BEIIIECTRA.

Jlabopamophuie padomut u onvimeot.

1. OneHka jJuamMeTrpa aToMa METOAOM psAaoB  (C  HCIOJIb30BaHUEM

¢dotorpaduii).
2. OnbITHI O HAOIIOIEHUIO TETUIOBOTO PACIIUPEHHUSI Ta30B.
3. OneIThl IO OOHAPYKEHUIO ACHCTBUSI CHII MOJICKYJISIPHOTO MPUTSKCHHUSL.
Pasnen 3. /IBukenue u B3aumoaeiicTeue TeJl.
Mexannueckoe JBIKEeHHE. PaBHOMEpHOE M HEpPaBHOMEPHOE JIBHKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBIXKEHUU. PacdeT myTu u
BPEMEHHU JIBHKCHUSI.
SBnenve wuHepuuu. 3aKOH HMHEpUMH. B3aumojeicTBue Ten Kak TpUYMHA
U3MEHEHUS CKOPOCTH [IBWDKCHHUs Teld. Macca Kak Mepa HMHEPTHOCTU Tea.
[TnoTHOCTE BemiecTBa. CBSI3b TUIOTHOCTH C KOJHUYECTBOM MOJICKYJI B €IUHUIIC
00BEMa BEIECTBA.
Cuta Kak XapakTepucTHKa B3aummojaeucTBus Teil. Cuiia ynpyrocTd W 3aKOH
I'yka. M3Mepenne cuiibl C TIOMOIIBIO JUHAMOMETpa. SIBJIeHHE TATOTEHUS U CUJja
TshkecTd. Cuia TSKECTH Ha Apyrux IaHerax. Bec tema. HeBecomocts. Cnoxxenue
CWJI, HAPaBJIEHHBIX MO OJHOM mpsiMoil. PaBHomelcTByromas cui. Cuia TpeHUs.
TpeHue CKOIbXKEHNs U TPEHHE NMOKOs. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmroneHne MexaHUYeCKOTO IBUKEHUS TEJa.
2. M3MepeHne CKOpoCTH MPSAMOJIMHENHOTO IBUKECHUS.
3. HaGmronenue sBieHUst UHEPIUU.
4. HabGnroneHve n3MeHEHUsI CKOPOCTH IIPH B3aUMOICHCTBUH TEJI.
5. CpaBHeHHME MacC MO0 B3aUMOJEHCTBUIO TEIL.
6. CioxeHue cuj, HallpaBJICHHBIX 10 OJHOMN MPSMOM.
Jlabopamophuie pabomwt u onvimeol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOIO IBUKEHUA (IIAPUKA B )KUIKOCTH,
MOJIEITH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK jJaiiee).

2. OmnpenenieHre CpelHE CKOPOCTH CKOJIBXEHHUsS OpycKa WIM IIapuKa Mo
HaKJIOHHOM IIJIOCKOCTH.
Onpenenenue mIOTHOCTU TBEPAOTO Tea.

4. OnbIThl, AEMOHCTPHUPYIOIINE 3aBUCUMOCTb pacTsikeHus (aedopmanun)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnbIThl, 1€MOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIbKEHHS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TTOBEPXHOCTEH.

Paznen 4. /laBiieHue TBEPABIX TeJl, JKUAKOCTEH M ra3oB.



Hanenune. CriocoObl yMEHBILIECHUS U yBEIUYECHHs JaBieHus. JlaBieHue rasa.
3aBUCUMOCTb JaBJICHMsS Tra3a OT o0bema, Temmneparypbl. llepemaua naBneHus
TBEPABIMU TEJIAMH, KUAKOCTAMM M rasamMu. 3akoH Ilackans. [ImeBmarnueckune
MalIuHbl. 3aBUCUMOCTb JAaBJIEHUS JKUIKOCTU OT TayOuHBI. ['mapocraTuueckuid
napanokc. Coobmiaronuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

Atmocdepa 3emun u atmocepHoe naieHue. lIpuuuHbl CcyliecTBOBaHUS
Bo3aymiHOM o6onouku 3emiu. OnweiT Toppuuennu. M3mepenue atmocdepHOro
JaBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUSI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TaBICHUSI.

JlelicTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TENO. BrITanKknBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.

Jemoncmpayuu.
3aBUCHMOCTb JIaBJICHHS T'a3a OT TEMIIEPATYPHI.

Ilepenaya naBieHUs KUIKOCTHIO U Fa30M.
CooOmatomuecs cocyabl.

I'mppaBnnyeckuit mpecc.

[IposiBneHue AercTBUS aTMOC(PEPHOTO JTABJICHUS.

S L T o

3aBUCUMOCTb BBITAIKMBAIOIEH CHUJIBI OT 00bEMa MOTPYKEHHON 4YacTu
T€Ja U IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOLLEH CUJIBI BECY BEITECHEHHOU KUIKOCTH.

8. YCIIOBME IUIABaHUs TEJI: IUIABAHUE WU IIOTPYKEHUE TE B 3aBUCUMOCTHU
OT COOTHOILIEHUS INIOTHOCTEN TeJIa U JKUJIKOCTH.

~

Jlabopamopnuie padbomwt u onvimeot.

1. HccnenoBanue 3aBUCHUMOCTH Beca Telia B BOJAE OT 00beMa MOTPYKEHHOM B
AKUJKOCTh YaCTH Tea.

2. OmpeneneHue  BBITAIKMBAIOMICH  CWJIBI, JCHCTBYIOIIEH Ha  TeJo,
MOTPY>KCHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CUIIbI, JEUCTBYIOLICH HA TEJIO
B KUJKOCTH, OT MaccChl TeJja.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBHCUMOCTH BBITAJIKUBAIOWIEH CHIIBL,
JEUCTBYIOIIE HAa TENOo B JKHUIKOCTH, OT O0BEMa TOTPYKEHHOU B
AKUJKOCTh YaCTU T€Ja U OT IUIOTHOCTHU JKUJIKOCTH.

5. KoHcTpynpoBanue apeomeTpa WIM KOHCTPYUPOBAHUE JIOJKH U
omnpeeIeHue €€ IPy30M0bEMHOCTH.

Pa3znen 5. Pabora 1 MOIIHOCTH. DHEPrus.

Mexanndeckast pabota. MOITHOCTE.

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

paBHOBecusi pbluara. llpumeHeHue mpaBuiia paBHOBECHUS pblyara K OJIOKY.



«3onoroe mpaBuno» Mexanuku. KIIJI mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

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

Jlemoncmpayuu.

1. IIpumMepsl IpOCTBIX MEXAaHNU3MOB.

Jlabopamopnule padomut u onvimot.

1. Omnpenenenue paOOTbl CHIIBI TPEHUS NMPU PAaBHOMEPHOM JBUKEHUU Tella

110 TOPU30HTAJIBHOW ITOBEPXHOCTH.

2. Hccnenosanue ycioBUl paBHOBECHS pblyara.

3. M3mepenue KIIJI HAaKITOHHOM MJIOCKOCTH.

4. M3ydeHue 3aKOHA COXpaHECHUS MEXaHUYECKON YJHEPTUH.

8 KJIACC

Pa3nen 6. TensioBble iBJIEHUSI.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelllecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHOKMHETUYECKON TEOPHUHU.

Mopenu TBEPIOTO, S>KHUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnmuueckue u amopdusie tena. OObsSCHEHUE CBOWCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IMOJOKEHUN MOJIEKYJIIPHO-KUHETUUECKON TEOPUH.
CmaunBaHu€ U KalWJUISIPHBIE SIBJIEHUS. TemIoBOe pacCIIMpPEHUE U CKATHUE.

Temmneparypa. CBs3b TeMHepaTypbl CO CKOPOCTBbIO TEIIOBOIO JIBUKEHUS
gactull. BayTpenusis sHeprus. CnocoObl HM3MEHEHUsS BHYTPEHHEH DSHEpruu:
TEeIIonepeaayda u COBEpIICHUE paboTHI. Bunbt TEIJIONEpEeAauH:
TEIJIONPOBOHOCTh, KOHBEKIIUS, U3IyUEHUE.

KomngecTtBO TeImioTel. YaenpHas TEIIOEMKOCTH BEIIECTBa. 1emI000OMEH U
TEIUIOBOE paBHOBEcCHME. YpaBHEHHWE TemioBoro Oamanca. [lmaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJAEIbHAs TEIUIOTa IUJIABJICHUS.
[TapoobOpazoBanne u kxonaeHcamus. Mcmapenme. Kumenme. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpaTyphl KHUIEHUS OT aTMOC(HEpHOTro
JABIICHUSI.

BnaxHocTbk Bo3ayXa.

DHeprus TOIINBA. Y ieJibHAs TEIIOTa CrOPaHUsl.

[Tpuamuner paboTsl TemmoBbix nBurateneit KIIJ[ TemmoBoro nBuratens.
TernoBbie ABUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHHMS Y IPEBPAILICHUS SHEPTUU B TETUIOBBIX MTPOLECCAX.

Jlemoncmpayuu.

1. HaOmronenuie GpoyHOBCKOTO IBUKEHUSI.
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10.
11.
12.
13.

Ha6monenue nudysun.

HaGmronenue ABieHU CMauyuBaHUs U KallWJUISIPHBIX SIBICHUM.
HaGmronenue TenioBoro paciiupeHus Ted.

W3MmeHeHune naBieHUs ra3a Mpu U3MEHEHUHU OOBbEMa M HarpeBaHUM WIIU
OXJIKJICHUU.

[IpaBuna u3mepeHus TeMiepaTypsbl.

Bunel Teruionepenayn.

OxJa)kieHue Mpu COBEPIICHUH PaOOTHL.

HarpeBanue npu coBepiieHIU padOThl BHEIIHUMH CUJIAMHU.
CpaBHEHME TEMIOEMKOCTEN PA3IUYHBIX BELIECTB.
HaGmonenue kurneHus.

Habmoenre nocTossHCTBA TEMIIEPATYPhI NPU IJIABJICHUU.
Mopnenu TeIIoBbIX ABUTATEIICH.

Jlabopamopnuie padbomut u onvimeot.

1.
2.
3.

10.
11.
12.
13.

OMBITHI 110 OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJIIPHOTO TIPUTSIKEHUSI.
OnbITHI IO BBIPAIIMBAHUIO KPUCTAIJIOB MIOBAPEHHOM COJIM MJIU caxapa.
OnbITel 110 HAOJIIOACHUIO TEIUIOBOT'O PACHIMPEHUS Ta30B, KUIAKOCTEH U
TBEPABIX TEIL.

OrnpeneneHue JaBieHus BO3ayXa B Oa/sIOHE HITTPHIIA.

OnbIThl, NEMOHCTPUPYIOIIME 3aBUCUMOCTH JAaBICHHUS BO3JlyXa OT €ro
00bEéMa M HArpEeBaHUS WIN OXJIAXKIECHHUS.

[TpoBepka rurnores3sl IMHEHHOM 3aBUCUMOCTH JUTHHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPATYPHI.

HaGmonenne w3MeHeHWs BHYTPEHHEW OSHEPruu Tejla B Ppe3yJbrare
TEIJIoTIepe1adud U pabOThl BHEITHUX CHIL.

HccnenoBanue sBiICHUS TEIJI00OMEHA MPU CMEIIMBAHUW XOJOIHOW M
ropsiueu BOJIBL.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOIO  BOJOW  IIpHU
TEIJI000OMEHE C HArPEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yiebHON TEMIOEMKOCTH BEIIECTRA.

HccnenoBanue nporecca UCIIApEeHUs.

OrnpeneneHne OTHOCUTEIBHOM BIIAXKHOCTH BO3AyXa.

OrnpeneneHue yaeabHON TEMIOTHI IUIABICHUS JIbJA.

Pa3zpen 7. DiiekTpuYecKHe M MATHUTHBIE SIBJICHUS.

Onektpuzauusi Ten. [[Ba ponma snekTpuyeckux 3apsiaoB. BzanmoneiicTBue
3apspkeHHBIX  Tell. 3akoH Kynona (3aBUCMMOCTh CHJIBI  B3aUMOJECHCTBUS
3apsKEHHBIX TEJT OT BEJIMYHMHBI 3aPsI0B U PACCTOSHUSA MEXLY TeIaMu).

Onektpuueckoe mnojie. Hanpsok€HHOCTh 3ieKkTpuueckoro mnods. IlpuHiun
CYNEepHO3ULIMH JIEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YpPOBHE).



Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. I[IpoBOJHMKM W  JHUAJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCIOBHUS CYHIECTBOBAHUS DIECKTPUUYECKOTO TOKA.
Hctounuku mnocTtossHHOro TOKa. JIeMCTBUSA AJIEKTPUYECKOro ToKa (TErIoBOE,
XUMUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KUJKOCTAX U razax.

Onektpuueckass uenb. Cumia  TOKa.  ODJEKTPUYECKOE  HAIpPSKECHHE.
ConpoTuBieHUe TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
s ydactka nenu. [locnepgoBarenbHOE W MapauieibHOE — COCIMHEHUE
IPOBOJTHUKOB.

PaGorta ® MOIIHOCTH AJEKTpUYECKOro Toka. 3akoH JDxoyns—Jlenna.
DneKTpuuecKue 1enu U MOTpeOUTeNn MEKTPUIECKo sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHUTHL.  B3auMoAEHCTBHME  TMOCTOSIHHBIX ~ MarHuTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3HaY€HUE NI )KU3HU Ha 3emiie.
OnbiT  Opcrena. MaruutHoe 1oJ€  3JIEKTpUYEcKoro Toka. lIpuMeHeHue
3JIEKTPOMArHuTOB B T€XHUKE. J[eHCTBME MAarHUTHOIO TOJIsl HA TPOBOJHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOTO TOKa. CHonb30BaHWE AJIEKTPOJIBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SBneHue 3aeKTpoMarnuTHOW uHAyKIuuU. [IpaBuio Jlenna.
DneKTporeHepaTop. CrniocoOb1 MOJIyYEHHUS ANEKTPUYECKOU SHEPTUHU.
DNEKTPOCTaHIIMK Ha BO3OOHOBISIEMBIX UCTOUHUKAX SHEPTUH.

Jemoncmpayuu.

DJeKTpu3anus Ted.
JIBa posia 3EKTPUUYECKHUX 3aPSAIOB U B3AUMOAECHCTBUE 3aPSAKEHHBIX TEL.
Y CTpOUCTBO U IEMCTBUE IIEKTPOCKOIIA.
DneKTpocTaTU4YecKass MHAYKIIHS.
3aKOH COXpaHEHUs ANEKTPUUYECKHUX 3aPSIO0B.
[IpOBOTHUKH U TUDIJICKTPUKH.
MoaenupoBaHue CUIOBBIX JUHUHN 3JIEKTPUUECKOTO ITOJIS.
HcTouHnKky MOCTOSHHOTO TOKA.
JIeCTBUS 3IEKTPUYECKOT O TOKA.
. DIIEKTPUYECKUI TOK B dKUJKOCTH.
. ['a30BbI111 pazpsn.
. I3MepeHue cuibl Toka aMnepmMeTpom.
. I3MepeHue 3JIeKTpUIeCKOro HANPSIKEHNUS BOJIBTMETPOM.
. PeocTaTt u mara3uH COnpOTUBIEHUN.
. B3aumopencTBre MOCTOSTHHBIX MATHUTOB.
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. MOI[GJ'H/IpOBaHI/Ie HCBO3MOXHOCTH Pa3CIICHUA IT0JIFOCOB MarHuTa.



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

25.

MonenupoBaHre MarHUTHBIX MOJIEW ITOCTOSIHHBIX MArHUTOB.

OmneiT Opcrena.

MarauTHoe noJie TOKa. DJIEKTPOMAarHur.

JlencTBrue MarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM.

DIIEKTPOABUTATEIb TIOCTOSTHHOTO TOKA.

HccnenoBanue sBIEHUS SIIEKTPOMArHUTHOW MHAYKIIUH.

OmnbrTer @apanest.

3aBUCUMOCTh HANpPaBJIEHUS HWHIYKIIMOHHOTO TOKa OT YCIOBHM €ro
BO3HUKHOBCHHUS.

DIIEKTPOTe€HEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnuie padbomut u onvimol.

1.

o ok ow

10.
11.

12.

13.

14.

15.

16.

OnpITEl  TIO Ha6J'IIOI[€HI/II-O JJICKTpU3alIu  TCJI HHHYKHHCﬁ n Ipu

CONPUKOCHOBEHHH.
UccnenoBanue A€HCTBUSL 3JEKTPUUECKOrO TMOJII HA TMPOBOJHUKH U
JTUDIIEKTPUKU.

CoOopka 1 mpoBepka padOThI AJEKTPUUECKOH IETH MOCTOSHHOTO TOKA.
N3Mmepenue u peryaupoBaHue CUJIbI TOKA.

N3Mepenue u peryaupoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4YEpE3 PE3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HA PE3UCTOPE.

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

[IpoBepka mpaBWiIa CIHOKEHHUS HAIPSHKEHUHM TMPHU TMOCIEIOBATEIBHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna s CHIBl TOKA IPU MapauIeIbHOM COEAUHEHUU
PE3UCTOPOB.

Omnpenenenue padOTHI DIEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHre MOUIHOCTH  DJIEKTPUUECKOrO  TOKa, BBIAEISAEMOM Ha
pe3ucTope.

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

Onpenenenue K111 HarpeBaTersi.

HccnenoBanre MarHuTHOrO B3aMMOJEHUCTBHS IOCTOSIHHBIX MATHUTOB.
N3yuyenne MarHWTHOrO mMOJS  IOCTOSSHHBIX ~ MAarHUTOB IPU  MX
00BEIMHEHUU U Pa3/ICIICHUN.

HccnenoBanne neiMCTBUS IEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnBITBI, JEMOHCTPUPYIOLIME 3aBUCHMOCTb CHJIbI  B3aHMMOJEUCTBUSA
KaTyIIKA C TOKOM M MarHura OT CWIbl TOKa W HAIpaBICHUS TOKa B
KaTyIlKe.

18. MI3yueHue neiCcTBUSA MArHUTHOT'O I10JI Ha IPOBOJIHUK C TOKOM.

19. KoHcTpynpoBaHue 1 u3yyeHue padoThl 3JIEKTPOIBUrATES.

20. M3mepenune KII/I anexTpoaBUraTenbHON YCTAHOBKHU.

21. OOBITBl O UCCIEAOBAHUIO SBJICHUS DJIEKTPOMArHUTHOM HHIYKIUU:
UCCIIEIOBAHME W3MEHEHUU 3HAYEHUs W HANpPaBICHUS HUHAYKIIMOHHOIO
TOKa.

9 KJIACC

Pa3nen 8. Mexann4yeckue siBJICHUSI.

Mexannueckoe JABWKeHHe. MarepuanpHasg Touka. (CucremMa oOTcyera.
OTHOCHUTEIBLHOCTh MEXAaHWYECKOrO0 JIBUKEHUS. PaBHOMEpHOE MPSIMOJIMHEUHOE
nBrkeHrne. HepaBHoMepHOE mpsiMoiuHetHOe nBuxeHne. CpeaHsisi ¥ MTHOBEHHAs
CKOpOCTH TeJia TP HEPABHOMEPHOM JIBUKECHUH.

VYckopenne. PaBHOyckopeHHOE mpsiMoiiMHEHHOe JBkeHue. CBOOOgHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE nBMKEHHME MO OKpY>KHOCTH. [lepuon u yactora oOparieHwus.
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. JBmkenue mianer Bokpyr Connua. IlepBas xocMuueckasi CKOPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue maTepraibHOW TOYKH. AOCOJIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO Teja ¢ 3aKPETUICHHON OChIO BpaiieHus. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3meHnenue ummynbca. UMmynbe cuibl. 3aKOH COXpPaHEHUS
UMITyJibCca. PeakTHBHOE IBUKEHHUE.

Mexanndeckasi paboTa W MOIIHOCTb. PaboTa cuil TSKECTH, YNPYrOCTH,
tperusi. CBsi3b dHEpruu U pabotel. [loTeHIManbHas SHEPTHS Teja, MOAHITOrO HaJ
MMOBEPXHOCTHIO 3eMiH. [loTeHImanpHas 3HEPrus c:kaTou NpykuHbl. Kunernueckas
sHeprusi. TeopemMa 0O KMHETUYECKOW SHEPrUM. 3aKOH COXPAaHEHUS MEXaHHYEeCKOU
SHEPIuu.

Jemoncmpayuu.

1. HaOnronenne MexaHUYECKOTO ABUKEHHUS TeJla OTHOCUTEIBHO PA3HbIX Tell

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

CpaBHeHUE NyTed U TPAEKTOPHUM ABMKEHUS OAHOTO M TOrO K€ Tela
OTHOCHUTEIILHO Pa3HBIX TEJl OTCUETA.

N3mepeHre CKOpOCTU U YCKOPEHUS MPSIMOIUHERHOTO IBUKEHUSI.
HccnenoBanre npu3HaKOB PABHOYCKOPEHHOTO IBUKEHUSI.

HaGmronenue nBU>KeHU Tena 1Mo OKPYKHOCTH.

HaGmonenre MeXxaHUYeCKUX SIBICHUH, MPOUCXOSIINUX B CUCTEME OTCUETa
«Tenexka» mnpu €€ pPaBHOMEPHOM U  YCKOPEHHOM  JBW)XEHHUH
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCHMOCTb YCKOPEHUS Tejla OT MacChl Tela U JEHCTBYIOLIEH Ha HEro
CHJIBI.

Habmronenue paBeHCTBa CUJI ITPU B3aUMOAEHCTBUH TEIL.

N3menenue Beca Teja Mpu YCKOPEHHOM JBUXKEHUU.

[lepenaua umnynbca Npy B3aUMOJEHCTBUU Tell.

[IpeoGpazoBanus YHEPTUU MPU B3aUMOJICHCTBUU TEJL.

CoxpaHeHue UMITyJIbca IPU HEYIIPYTOM B3aUMOJIEUCTBUU.

CoxpaHeHue UMITyJIbca IPU aOCOTIOTHO YIPYTrOM B3aUMOJCHCTBHH.
HaGmronenne peakTHBHOTO JIBUKEHUSI.

CoxpaHeHre MEXaHHUYeCKOM YHEPTUU IPU CBOOOTHOM IaJICHUU.
CoxpaHeHHE MEXaHUUYECKOM SHEPTUH NpH ABMKEHUU Tella o] 1eHCTBUEM
HPY>KHUHBI.

Jlabopamopnuie padbomwt u onvimot.

1.

KoncTtpynpoBanue Tpakra Jjisi pa3roHa W JajdbHEWIIEro paBHOMEPHOIO
JBIDKCHUSI IIIAPUKA WJTH TEJICKKHU.

OnpeneneHue CpeaHEd CKOPOCTH CKOJBXKEHHUsI OpycKa WM JIBHOYKCHUS
IIapyiKa 1Mo HaKJIOHHOM IIJIOCKOCTH.

OmpeneneHue yCKOpPEHHsI Tela TMPU PABHOYCKOPEHHOM JIBHDKCHUH 10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBHCUMOCTH IyTH OT BPEMEHHU IIPH PABHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

IIpoBepka TrHUIIOTE3BI: €CIM IPH PABHOYCKOPEHHOM JBMKCHUH 0e€3
HAaYaJIbHOM CKOPOCTH IIYTH OTHOCSTCS KaK pSJ HEYCTHBIX YHCEI, TO
COOTBETCTBYIOIIIHE MPOMEKYTKH BPEMECHH OJIMHAKOBHI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHUS CKOJBXKEHHS OT  CHIIBI
HOPMAaJIPHOTO JTaBJICHUS.

Omnpenencaue KodHPUITMESHTA TPEHUS CKOJTbKCHUS.

OrnpeneneHue )KECTKOCTU NPYKUHBI.

OmnpenencHaue pabOTHI CHIIBI TPEHUS TP PABHOMEPHOM JIBMIKEHUH Tejia
10 TOPU3OHTAJIBHOU ITOBEPXHOCTH.



10. Onpesenienne  paboOThl  CUJIBI  YIPYrOCTH TpU MOABEME TIpy3a C
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHIKHOTO OJIOKOB.

11. I3ydeHnue 3akOHa COXpaHEHUS DHEPTUN.

Pa3nen 9. Mexannuyeckue Kojie0aHNs U BOJIHBI.

KonebarensHoe npmkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUI: EPUO/I,
4acToTa, aMIUINTyaa. MarteMaTu4ecKuil U NpyKUHHBIM MasTHUKU. IIpeBpaiienue
SHEPrUU MPH KOJIeOATEIHHOM IBUKEHUU.

3aryxaromue — kosiebaHus.  BeiHyxneHHele — konebanus.  Pe3onaHc.
Mexannueckue BoiHBL. (CBONCTBA MEXaHMYECKUX BOJH. IIpomonbHble WU
NOMNEPEYHbIE BOJHBL. JlIMHA BOJHBI M CKOPOCTb €€ pPAaCHpOCTPAaHEHMS.
MexaHn4yecKue BOJHBI B TBEPAOM TeEJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbicoTa ToHa. OTpaxkenue 3Byka. MHdpasByk u
yJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmonenne koneOaHUil TeN MOJ JEUCTBUEM CUJIbI TSHKECTH M CHJIBI
YIOPYTOCTH.

HaGmonenne konebanuii rpy3a Ha HUTU U Ha TPY>KUHE.

HaGnronenrie BoIHYX/IEHHBIX KOJIEOaHHI U pe30HaHCa.

PacnpocTpaHeHue npo10JIbHBIX U TONEPEYHBIX BOJIH (HAa MOJIENIN).

Habmnronenmne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTHYECKHUI1 pE30HAaHC.

Jlabopamopnuie padomwt u onvimeot.

1. OnpeneneHve 4YacTOThl UM IEpHOAa KojeOaHUI MaTeMaTHYecKOro
MAasTHHKA.
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2. Ompezenenue 4acTOThI U IEPUOJIA KOJIEOAaHUN PYKUHHOTO MasITHHKA.
3. HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia KOJICOAHHUH MOBEIIEHHOTO K HUTH
rpy3a OT IJTUHBI HUTH.
4. VccnenoBaHue 3aBUCHUMOCTH MEPUOJIa KOJICOAHUH MPY>KHHHOTO MasiTHIKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH TiepuoAa KojaeOaHWil rpy3a, MOJBEIIEHHOTO K
HUTH, OT Macchl Ipy3a.
6. ONBITBI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  TIepuojJa  KoJeOaHUit
NPY>KUHHOTO MasATHUKA OT MAcCChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. V3MepeHue yckopeHusi CBOOOJHOTO MaJeHUSI.
Pa3nen 10. D1eKTpOMATrHUTHOE MOJI€ M 3JIEKTPOMATHUTHbIE BOJHBI.
DONEeKTPOMArHUTHOE  MoJie.  DJIEKTpOMarHuTHble  BodHbBL.  CBoiicTBa
ANEKTpOMarHuTHhIX BosH. I[llkana »iekTpoMarHUTHBIX BOJH. Hcnoab3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.



DneKTpoMarHuTHas npupona ceera. CkopocTb cBeTa. BoimHOBBIE CBOMCTBa
CBETA.

Jlemoncmpayuu.

1. CBOWCTBA 3JEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie padomut u onvimeot.

1. MBydeHune CBOMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
Pa3nea 11. CBeToBbI€e IBJICHUA.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETa. [IpssmonunerHOE

pacnpoctpanenue cBeta. 3atMeHusi Connna u JIynsl. Otpaxkenue cpeta. [lnockoe
3epKajio. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenune cBeta. 3akoH mnpenomyieHUs cBera. [lomHOe BHyTpeHHEE
OTpaXeHue cBeTa. Vcnonb30BaHWE TIOJHOTO BHYTPEHHETO OTPaKEHUS B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xox onyuedr B JuH3e. OmnTuueckas cucrtema (QoToarnmapara,
MUKPOCKOINAa M TejiecKkoma. [7a3 kak onTtudeckas cucrema. biIn3opykocTh u
JaTbHO30PKOCTb.

Paznoxenune Oemoro cBeta B cnekrp. Omnwitel Hetotona. CrnoskeHue
CIIEKTpaJIbHBIX IIBETOB. Jucnepcus cBera.

Jemoncmpayuu.

[IpssMOMHEHHOE pacIpOCTPaHEHHE CBETA.

OTtpaxeHue cBera.

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

OnTuueckui CBETOBO/I.

Xon tydeit B coOuparonieit JInH3e.

XoJ JIyuel B paCCEUBAIOIIEH JINH3E.

[Tony4yenue n3o00pakeHUil ¢ TOMOIIBIO JIMH3.

[Tpunamun nevictBus poroanmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Mopens riasa.

11. Paznoxkenue 6e10ro cBeTa B CIIEKTP.

12. [lomy4enwne Genoro cBeTa MpH CI0KEHUU CBETA PA3HBIX IIBETOB.
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Jlabopamopnuie pabomwt u onvimeot.

1. HccnenoBanue 3aBUCMMOCTH yIJIa OTPaKEHHUS CBETOBOIO Jiyda OT yrIJja
naJICHMs.

2. H3ydeHue xapaKTepHUCTHUK U300paKEHUS MIPEIMETA B TIJIOCKOM 3€pKaJie.

3. HccnenoBanue 3aBUCUMOCTH yIJIa IPEJIOMJIEHHUS CBETOBOTO JIy4a OT yrJjia
MaJICHUs Ha TPAHUIIEC «BO3TYyX—CTEKIIO».



4. TlonyueHune n300paXkeHUl C MOMOIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenue GOKYCHOTO pacCCTOSIHUSI U ONTUYECKOU CUIIBI COOMparoIieit
JIVH3BIL.

6. OMBITHI IO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnbITHI IO BOCTIPUATHIO LIBETA MPEIMETOB MPU UX HAOIIOJCHUU uepes
[BETOBbIE (PUIIBTPHI.

Pa3znen 12. KBanToBbI€ sIBJIEHMS.

Omneitel Pesepdopaa u mmanerapuas mojnenb aroma. Moxens atoma bopa.
Ucnyckanue u normioiienrne ceeta atoMoM. KBaHThl. JInHeuaThie CIIEKTPHI.

PannoaktuBHOCTh. Anb(da, Oeta- U ramma-uznydeHus. CTpOeHHE aTOMHOTO
sapa. HykimonHas wMopaenb atomMHoro sjpa. WM3otombl.  PapnoakTuBHBIC
npeBpaiieHus. [lepros monypacmnaaa aTOMHBIX SIAEP.

SAnepHbie peakiuu. 3aKOHBI COXpaHEHHUs 3apsS0BOTO M MAacCOBOI'O YHUCEIL.
OHeprusi CBsi3M aTOMHBIX sjep. CBsi3b Macchl U dHepruu. Peakiuu cuHTe3a u
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE37.

Anepnas sHepreTuka. JIeMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKHUBBIC
OpraHU3MBbI.

Jemoncmpayuu.

1. CrexTpbl U3Ty4eHUs U TOTJIOICHHS.

2. CHexTpbl pa3IMuHbIX Ta30B.

3. Cnektp Bogopo/a.

4. HaOmonenue TpekoB B kamepe BunbcoHa.

5. Pabota cuéTurika MOHU3UPYIOIIUX U3ITYYECHUH.

6. Peructpamus u3nyyeHus: IpUPOIHBIX MUHEPAJIOB U TIPOIYKTOB.

Jlabopamopnuie padbomwt u onvimeot.

1. HaGmroneHue CIIONMIHBIX M TUHEHYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBanue TpeKoB: M3MEpPEHUE DHEPTUU YACTHUIIBI 110 TOPMO3ZHOMY

nyTH (1o pororpadusm).

3. U3mepenue pannoakTuBHOTO (hOHA.

IHoBTOPUTEIHbHO-0000 A0 MOYJIb.

[ToBTOpUTETHEHO-0000MIAIONTNH MOAYTh TIPEAHAZHAYCH MJII CHUCTEMAaTU3AINH
U 0000mIeHHS  TPEIMETHOTO  COACpPXKAHUS U ONBbITa  JIEATEIbHOCTH,
MPUOOPETEHHOTO TIPU M3YyYECHUU BCEro Kypca (QU3HKH, a TAaKXKe JJIS MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (QU3HKe [ 00yJarouuxcs,
BBIOPABIIINX 3TOT YU4E€OHBIN MpEMET.

[Ipu U3ydeHHU JAHHOTO MOJYJSI PEANTH3YIOTCS U CUCTEMATU3UPYIOTCS BUJbI
JESTETHPHOCTH, HA OCHOBE KOTOPBIX 00€CIIeUNBACTCS JTOCTHKCHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAYUYHasl IPaMOTHOCTh: OCBOECHHME HAyYHbIX METOJOB MCCIICOBAHUS



SBJICHUN TMPUPOALI U TEXHUKH, OBJIAJCHUE YMEHUSIMH OOBSICHATH (DU3UUYECKUE
SIBJICHUS, NPUMEHAS I[IOJyYCHHbIC 3HAaHWs, pelarh 3aJadyd, B TOM YHUCIE
KAaYECTBECHHBIC U DKCIIEPUMEHTAJIbHbIE.

[IpyHUIMNIHANBHO IEATEIBHOCTHBIM XapaKTep JaHHOI'O paslelia peanu3yeTcs
32 CUET TOro, 4YTO OOYy4YaroIIUecs BBIMOJHAIOT 3aJaHusi, B KOTOPBIX UM
IpeyIaraeTes:

HAa OCHOBE TIOJIYYEHHBIX 3HAHUW pacrno3HaBaTh M HAYYHO OOBICHATH
dbu3nUecKue SIBJICHUS B OKPY KAIOIICH MPUPOJIC U MOBCETHEBHOM KU3HH;

UCIIOJIH30BaTh HAYYHBIE METOJIbI HCCIIe0BaHusl (PU3UUECKUX SIBIICHUM, B TOM
YHUCIIEe 151 POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh HAy4HbIE OCHOBBI HauWOOJIe€ BAXKHBIX JIOCTHIKEHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMEDP, ITPAKTUYECKOTO UCTIOIB30BAHUS PA3JIUYHBIX UCTOYHUKOB

SHEPIrUM Ha OCHOBE 3aKOHA MPEBPALIEHUS U COXPAHECHMS BCEX MU3BECTHBIX BUIOB
SHEPIHH.



IINTAHUPYEMBIE PE3YJbBTATbBI OCBOEHUA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOIO OOLIEro 0Opa30BaHMs HAIPABICHO

Ha JOCTMIKCHHEC JIMYHOCTHBIX, MCTAIIPCAMETHLIX U IPECAMCTHBIX O6paSOBaT€HBHBIX

PE3YJIbTATOB.

B pesynbraTe usydenus pu3nku Ha ypOBHE OCHOBHOTO OO0IIIero oOpa3oBaHus

y oOyuarorierocst OyayT cOpMUPOBaHbBI CJIEAYIONINE JTUYHOCTHBIC PE3yJbTaThl B
YJaCTH:

1) mMaTpMOTHYECKOr0 BOCITATAHMA:

- IPOSIBJICHHE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKON
bu3nUYecKol HAyKH;

- IIEHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSIM POCCUMCKUX YUCHBIX-(PU3UKOB;

2) rpaKAaHCKOr0 M IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHHS:

- TOTOBHOCTH K aKTUBHOMY yYaCTHUIO B OOCY)XJICHUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JOCTIKCHHU I
bu3uKy;

- OCO3HaHUE BAXHOCTH MOPAIbHO-3TUYECKUX MPUHILHIOB B JESATEIbHOCTH
YYCHOTO;

3) 3CTeTHYECKOT0 BOCTIMTAHMS:

- BOCTIPUSATHE JCTETUYECKUX KadyecTB (PU3UYECKOM HAyKU: €¢ TapMOHHYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT0 MO3HAHMS:

- OCO3HaHME IIEHHOCTH (U3MUECKOW HAYKHM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUSA TEXHOJIOTHM, BAXKHEWUINEH COCTaBIISIONICH

KYJBTYPBHI;
- pa3BUTHE HAy4YHOM JI0003HATEIIPHOCTH, HWHTEpPEca K HCCIICI0BATEIbCKOM
NEATEIIbHOCTH;
5) d¢opmupoBaHus  KYJbTYPbl  3J0pPOBbS M  3MOLUHUOHAJBHOIO
0J1aronoTyyus:

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a JKU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TMpaBWJ O€30MacHOr0 TIOBEICHUS Ha
TPAHCIIOPTE, HA JIOpPOraX, C AJIEKTPUYECKHM W TEIJIOBBIM OOOPYJOBAaHUEM B
JIOMAIITHUX YCJIOBUSX;

- chOpMHpPOBAaHHOCTh HaBBIKa pedIiekcuu, TMpPU3HAHHWE CBOETO IMpaBa Ha
OImMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eJIOBeKa;

6) TPyA10BOT0 BOCTIMTAHUSI:

- aKTHBHOE YYacTHE B PEIICHUHM TNPAKTUYCCKUX 3adad (B paMKaxXx CEMBH,
o0pa3oBaTeIbHON  OpraHu3aliu, Tropojia, Kpasi) TEXHOJOTHYECKOW U



COIMAILHOM HAMpaBICHHOCTH, TPEOYIOMMX B TOM YHCIE U (DH3MUYCCKUX
3HAHUM,

e - MHTEPEC K MPAKTHYCCKOMY M3YUEHHUIO MPO(ecCuii, CBI3aHHBIX C PU3HMKON;

e 7)3K0JOTrHY€CKOro BOCITUTAHMSA:

e - OpDHCHTAIlMS HAa NpUMEHEHHE (U3NYECKMX 3HAHUU I pEIIeHHs 3aaad B
00JIaCTH OKpY’KaroIieid Cpeasl, IUIAHUPOBAHMS IIOCTYIKOB M OLEHKH HX
BO3MOKHBIX IIOCJIEICTBHM TSI OKPYKAIOIICH CpeIbl;

e - OCO3HAaHHE TII00ATBHOrO XapakTepa SKOJOTMYCCKHX MPOoOIeM M IMyTeH HX
PEIICHHS;

e 8) aganTanmMM K HM3MEHSIIOIIAMCS YCJOBHSIM COLMMAJIBLHON M NMPHPOTHOI

cpenbl:
e - MOTPEOHOCTH BO B3aMMOJCWUCTBUM TIPU BBIMOJIHCHUN WCCICIAOBAHUNA U
NPOCKTOB (M3NYECKON HAMPABICHHOCTH, OTKPBITOCTh OMNBITY M 3HAHHSIM
APYruX;
e - TIOBBIIICHHE YPOBHS CBOCH KOMIICTCGHTHOCTH 4Yepe3 MPaKTUYCCKYIO
JICSTEIIbHOCTH;

e - MOTPEOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YKCIie (POPMYIUPOBATH
U7, TIOHSTHS, TUTIOTE3bl O (U3UIECKUX OOBEKTAX U SABJICHUSX;

e - OCO3HaHHUE JNe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JacTH
busuKy;

e - IUIAHMPOBAHHE CBOETO PA3BUTHS B NPHUOOPETEHUM HOBBIX (UZUIECKUX
3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATh U BBISBIISATH B3aUMOCBS3U MPUPO/IBI, 00IIIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIIOIB30BaHUEM (PU3NUECKUX 3HAHUM;

e - OICHKAa CBOMX JCWCTBUM C YYCTOM BIIMSHHUS HAa OKPYXKAIOIIYIO Cpeny,
BO3MOXXHBIX TJIOOAIBHBIX ITOCIICICTBUM.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesynbTaTe OCBOGHHMS MpOTpaMMbl O (U3MKE HA YpPOBHE OCHOBHOTO
oO1mrero oOpa3oBanus y o0ydaromerocss OyayT copMUpOBaHBI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE [T03HABATEIbHBIE YHUBEPCAIIbHbIE YUECOHbIE AEHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHbIE  Y4eOHBIC  JICHCTBHUS,  PETYJISTUBHBIE
YHUBEpCAJIbHbIE YUEOHBIE JIEUCTBUSI.

ITo3HaBaTe/IbHBIC YHHBEpPCAJIbHbIC YYeOHbIE AeiCTBUSA

Ba3oBble JJoruuyeckue JelcTBUA:
e BBUIBIITh M XapaKTEPU30BaTh CYIICCTBEHHBIE TMPHU3HAKH OOBEKTOB
(stBIIEHUN);



YCTaHABJIMBATh CYLIECTBEHHBIN MPU3HAK KJIAacCU(UKAIIMU, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMaTPpUBAEMBIX (aKTax,
TaHHBIX U HAOIIOACHUIX, OTHOCSIIUXCS K (PU3UUECKUM SBICHUSIM;
BBISIBIIATh TIPUYMHHO-CIICICTBEHHBIC CBSI3M MPH H3YUYECHUU (PUIUIECKHUX
SBIICHUI M TPOIIECCOB, JENaTh BHIBOJABI C HCIIONH30BAHUEM JEAYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKIIOUCHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKUX BEIUYNH;

CaMOCTOSATEJILHO BBIOMpPATh CIOCOO pelieHuss Y4eOHOU (u3nyecKon
3alayu (CpaBHEHUE HECKOJbKMX BapHMaHTOB pEIICHMs, BHIOOp Hauboliee
MNOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBble ncciaenoBarebCKHe JeHCTBUA.

UCIIOJIb30BaTh BOIPOCHI KaK UCCIIE0BATENbCKUN HHCTPYMEHT MTO3HAHUS;
IPOBOAUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIIOKHBIN
bu3nueckuii SKCIEPUMEHT, HEOOJIbIIOE UCCieloBaHue (HU3UUECKOTO
SBJICHUS;

OLICHMBATh HAa MPUMEHUMOCTH M  JOCTOBEPHOCTh HMH(POpPMAILIHUIO,
MOJIYYEHHYIO B X0JI€ UCCIEOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POPMYIIUPOBATH 000OIEHHS U BBIBOJIBI 1O Pe3yJibTaTaM
IPOBEICHHOTO HAOJIIOICHUSI, OTIBITA, UCCIIEAOBAHMS;

NPOTHO3UPOBATH  BO3MOXKHOE  JalibHEWIee pa3BUTHE  (U3HUYECKUX
IPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHNUS 00 UX Pa3BUTHUU B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ undopmaumeii:

NPUMEHSTh Pa3IMYHbIe METOJIbI, HHCTPYMEHTHI M 3aIpOChl TIPH MTOUCKE U
orObope MH(pOpMAIIMU WIH JAHHBIX C Y4ETOM NPEIOKEHHOW Yy4ueOHOM
buzndeckoi 3a1aun;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M HHTEPIPETUPOBATH MHPOPMAITHIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABICHNUS,

CaMOCTOSATETILHO ~ BBIOMpAaTh ONTUMAJIbHYIO (OpPMY TIpEICTaBICHUS
uHbOpMAIlMK W WUIIOCTPUPOBATH peElIaeMble 3aJa4ll  HECJIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi 1 X KOMOMHAITUSIMHU.

KoMMyHHKaTHBHBIC YHHBEPCAJIbHbIEC YUeOHbIe 1eHCTBUS:

B XoJe oOCyxJeHus ydueOHOro Marepualia, pe3yiabTaToB JIabOpaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMOU TEMbI
BBICKA3bIBAaTh WJCH, HALICJIICHHBIE HA PELICHUE 3aJaud U IOAJCPKAHUE
0J1aro’kenaTebHOCTH OOIIEHUS;

COIIOCTABJISITh CBOU CYXICHHS C CYXICHUSMH JPYTHUX YYaCTHHUKOB
nuasnora, 0OHapyKMBaTh PA3IUUYUE U CXOJICTBO MO3ULINIA;



BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJUYHO MPEACTABIATh PE3YJbTAaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCHEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

MOHMMAaTh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
UHAUBUAYATbHON paboOThl MpU PEHIEHUH KOHKPETHOM (Pu3nYecKon
po0JIEMBI;

OPUHUMATh LEJIM COBMECTHOM NEATEIbHOCTH, OPraHU30BbIBATh JIEUCTBUS
0 €€ JOCTWKEHHUIO: pacCIpenesaTh poJiM, OOCYXAaTh IPOLECCH U
pE3yNIbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIHOJIEH;
BBITMOJHATH CBOIO YacTh pabOThI, TOCTUTasi KAUECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAINpPABICHUIO U KOOPJIAUHUPYS CBOM JCUCTBUS C JApPYTUMHU
YJIeHaMH KOMaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATENTHHO CHOPMYIHPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBUA.

PeryasiTuBHbIC YHUBepcaJIbHbIe YUeOHbIE 1eiiCTBUA

Camoopranusanus:

BBISBJISITH MPOOJIEMBI B )KM3HEHHBIX U Y4E€OHBIX CUTYalUsX, TPEOYIOUIUX
JUTSL perieHus: pU3NYeCcKUX 3HAaHUM;

OpUEHTUPOBATHCS B  PA3JIMYHBIX TOJXO0JaX TMPUHATUS  pEUICHUN
(MHOUMBUIyaIbHOE, TPUHATHE DPEIICHHUs B TPYyIIE, NMPUHSATHE pEIICHUN
TpYIIoWn);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM pPellIeHUs GU3NUECKON 3a7a4u WU
IUTAHA WCCJIEJOBAHMS C yY4ETOM HMEIOMIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTHUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
nenaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTpOJ'Ib, SMOLMOHAJIBLHBIM NHTEJLJIEKT:

JaBaTh aJICKBATHYIO OLIEHKY CUTYallUH U MpeJiaraTh IJIaH €€ U3MEHEHUS;
OOBSACHATh TPUYMHBI  JOCTKEHUS (HEHOCTH)KCHHS)  PE3yJibTaToOB
JeSITEIHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIIOJHEHUS
¢u3nueckoro WMCCIeNOBaHUA WJIM TIPOEKTa) HA OCHOBE HOBBIX
00CTOSITENICTB, W3MEHHMBIINXCA CHUTYallMid, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBUSIM;

CTaBUTh C€0Sl HA MECTO APYroro 4eJoBeKa B XOJ€ CIOpa WIH JAUCKYCCUH
Ha HAy4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;
MPU3HABATh CBOC MPABO Ha OMIMOKY MpHU pelieHuH (U3NYECKUX 3a]1ad WIn
B YTBEPXKICHUAX HA HAYYHBIC TEMBI U TAKOE KE MPaBO APYroro.



NPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus B 7 Kjacce peMETHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSA YMEHUM:

UCIIOJIB30BaTh  TOHATUA: (PU3MYECKUE ¢  XHMHUYECKHUE  SIBJICHMSI,
HAOJII0JIEHUEe, SKCIEPUMEHT, MOJENb, TUIOTE3a, CAUMHUILI (PU3HMUECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHHUSI BellecTBa (TBEpIoe,
KHUJKOE, Ta3000pa3HOE), MEXaHMYECKOEe JBUXKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSMOJUHEHHOE), TPACKTOPHs, PaBHOJCHCTBYIOIIAS
cuIa, nedhopmanus (ympyrasi, MJIacTUYecKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBieHus (auddysus, TEIIOBOE JBUKEHUE YaCTUIl BEIIECTBA,
paBHOMEpHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  WHEPIus,
B3aUMOJICHCTBHE TEJI, PABHOBECHE TBEPABIX T C 3aKPEIUICHHOM OCBHIO
BpallleHus, Tepeaada JaBJICHUS TBEPJAbIMUA TeJaMH, >KUIAKOCTIMH U
razamu, arMocdepHoe JaBJICHHE, IUIaBaHUE TEJ, MPEBPAIICHUS
MEXaHWYECKOW DHEPTrHH) MO ONMUCAHMI0 MX XapaKTEPHBIX CBOWCTB W Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;
pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (U3MYECKUX SIBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3NYECKUe SIBICHUS B TPHUPOJE:
OPUMEPHI JIBUXKEHUSI C PA3IMYHBIMU CKOPOCTSIMH B >KMBOM U HEXKUBOU
OpUPOJE, NEHCTBUE CWJIBI TPEHHS B IMPUPOJIE U TEXHUKE, BIIHSHUE
aTMOC(EPHOTO JaBIICHUS Ha KUBOW OpraHU3M, IUIaBaHUE PBIO, phIUard B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOJUTH MPAKTUUECKYIO 3a7auy B yUEOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHN) PU3NYECKUX SBIICHUN;
OMKCHIBATh MU3YyUYEHHBIE CBOMCTBA TeN M (U3MUECKHE SIBICHUS, UCIONB3YS
¢dusznueckre BeIMYMHBI (Macca, 00BEM, IUIOTHOCTH BEIECTBA, BpEMs,
yTh, CKOPOCTb, CPENHSSI CKOPOCTh, CUJa YIPYTrOCTH, CHJIa TSAXKECTHU, BEC
Tena, cuila TPEHWs, HOaBieHHE (TBEPJIOro Tela, KUIKOCTH, Trasa),
BBITAJIKMBAIOIAs CHJIa, MEXaHWYeCKas pabdoTa, MOUIHOCTb, IJIEYO CHIIBI,
MOMEHT CHJIbI, KO3(P(GUIHUEHT TOJE3HOT0 JEHCTBUS MEXAaHH3MOB,
KMHETUYEeCKasi M IMOTEHUHAJIbHAS SHEPrus), MpU ONHCAHUU MPaBUIBLHO
TPakTOBaTh  (PU3MYECKUM  CMBICT  MCIIOJNB3YEMBIX  BEJIMYMH, HX
0003HaueHUsT W CAWHHIBI (U3MYECKUX BEIWYUH, HAXOIUTH (HOPMYIIHI,
CBSI3bIBAIOIINE JTAHHYIO (PU3UYECKYIO0 BEIMYUHY C APYTMMHU BEIUYUHAMU,
CTPOUTH TpahViKK N3YUEHHBIX 3aBHCUMOCTEH (PU3NUECKUX BEINYHH;
XapaKTepU30BaTh CBONCTBA TeJN, (PU3UYECKHUE SBJICHUS M MPOLECCHI,
WCIIOJb3Ys MpaBujia CIOXEHUsI CUll (BAOJb OJHOW IpsiMOi), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumenaa, IpaBuiIO paBHOBECHUs pbluara (010kKa),



«30JI0TO€ MPABWIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3alMChIBaTh €r0 MATEMATUUYECKOE BHIPAXKEHUE;

O0OBSICHATH (PU3UYECKUE SBJICHUS, MPOLIECCHl M CBOMCTBA TEJ, B TOM YHUCIE
U B KOHTEKCTE CHUTYyallud NPAKTUKOOPUEHTHUPOBAHHOTO XapakKTepa:
BBISIBIIATh TPUYMHHO-CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBsiICHEHHE U3 1-2
JIOTUYECKUX IIAaroB C OMopoil Ha 1—2 M3y4YEeHHBIX CBOMCTBA (HU3NUYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

peliatb pacueTHble 3a7adyd B |—2 JelCTBUS, HCHOJB3YSd 3aKOHBI H
dbopmynbl, cBsi3bIBarolIMe (HU3NYECKUE BEIUYMHBI: Ha OCHOBE aHaIu3a
yCJIOBHS 3aJlauy 3aMUChIBATh KPATKOE YCIIOBUE, MOJCTABIATh (PU3MUECKUE
BEJIMYUHBI B (DOPMyJIBI M MPOBOAUTH PACUCThI, HAXOJAWTh CIPABOYHBIC
JlaHHBbIE, HEOOXOIUMbIC JJIS PEIICHHS 3a/lay, OIEHUBATh PEATUCTUUHOCTD
MOJIY4EeHHON (DU3NUYECKOU BEITMUYMHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPHIE MOXHO pPEIIUTh MPU TTOMOIIH
(bU3UYECKUX METOJIOB, B ONTMCAHUM UCCIIEOBAHUS BBIICIISTH TPOBEPSIEMOE
npeamnoyioxkeHue  (TUMOTE3y),  pa3iuyatb W HUHTEPIPETHPOBATH
MOJIYYEHHBIH pe3yJbTaT, HAaXOJAWTh OIMUOKH B XOJE OIbITA, JENaTh
BBIBOJBI 110 €r0 pe3yJIbTaTaM;

IPOBOAUTH OMNBITBI 1O HAOMIONEHUIO (PUBMYECKUX SBICHUN WM
buznueckux CBONCTB TEN: bopmynpoBaTh MIpOBEPSIEMbIEC
NPENOIOKEHUS, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000pYI0BaHMS,
3aMMChIBATh X0 ONBbITA U (DOPMYITUPOBATH BHIBO/IBI,

BBINIOJIHATh TMpPSMbIE M3MEPEHHUS PACCTOSHMS, BpPEMEHH, MacChl Tela,
o0BEMa, CHJIBI W TEMIEPaTyphl C MCIHOJIB30BAHHEM aHAJIOTOBBIX W
u(pPOBBIX TPUOOPOB, 3alMCHIBATh IIOKa3aHUS NPUOOPOB € YUIETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHHU;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOW (hPU3HUECKON BEIHMYHUHBI OT
OpPYrol C HCMIOJb30BAaHUEM TPSIMBIX HM3MEPEHHUH (3aBUCUMOCTU IYTH
PaBHOMEPHO [ABWKYIIETOCS Tejla OT BPEMEHHU JBWXKEHHUS Teja, CHUJIbI
TPEHHsI CKOJILKEHUS OT Beca Tejla, KaueCcTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBUCUMOCTHU CUJIbI TPEHHUS OT IUIOLIAJN CONPUKOCHOBEHUS TEII, CUIIBI
YOPYTrOCTH OT YJUIMHEHUS TMPYXKUHBI, BBITAJIKUBAIOLIEH CHIIBI OT 00bEMa
NOTPY>KCHHOM YacTH Tejia U OT IUIOTHOCTH KUJKOCTU, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH Teja, OT IIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJI0, YCIOBUM
IJIaBaHUs TEJ, YCJIOBHII paBHOBECHUSl pblyara u OJIOKOB), y4acCTBOBATh B
IUTAHUPOBAHWM Y4eOHOTO WCCIIENOBaHUs, COOWMpaTh YCTAaHOBKY U
BBINIOJIHSITE U3MEPEHUS, CIEAyd MPEIJI0KEHHOMY IUIaHy, (UKCHPOBATh
pe3yabTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIMYHH B BUJIE



MIPEIOKCHHBIX TaOMUI] U TpaduKOB, JENaTh BBIBOJALI MO PE3yIbTaTaM
HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (U3UYECKUX BEIMYUH (TUIOTHOCTH
BEIIECTBA KUJAKOCTH W TBEPAOTO TEa, CHJIA TPECHHS CKOJBKCHUS,
JaBJICHUE  BO3/IyXa, BBITAIKWBAIONIAs  CWJa, JEHCTBYIOIIAs  Ha
NOTPY)KEHHOE B KHUAKOCTh Telo, KOA(D(HIMEHT TMOJIE3HOTO JEHWCTBHS
NPOCTBIX MEXaHU3MOB), CJHCAYySd MPEUIOKEHHON WHCTPYKIMHA: TIPH
BBITIOJTHEHUH HW3MEPECHHUH COOMpATh ASKCIICPUMEHTAIbHYIO YCTAaHOBKY H
BBIYHCIISITh 3HAUCHUE UCKOMOM BEJTUYMHBL;

coOJTI01aTh TIpaBujIa TEXHUKU OC30IaCHOCTH MPU padboTe ¢ 1abopaTOPHBIM
000opyI0BaHUEM;

yKa3bIBaTh IMPUHIIUIIEI JCUCTBUS TPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECBHI, TEPMOMETp, IMHAMOMETp, COOOINAIOIINECS COCYyIbl, OapoMeTp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTH;
XapaKTepu30BaTh TMPHUHIMIBI  JACHCTBUS M3YYCHHBIX MPUOOPOB W
TEXHHYCCKUX YCTPOWCTB C OMOpPOM HAa HMX ONMUCaHus (B TOM 4YHUCIE:
NOJIIUITHUKHA, YCTPOMCTBO  BOJONPOBOJA, THIAPABIMYECKHA TIpecc,
MaHOMETp, BBICOTOMED, MOPIITHEBOW HACOC, apEOMETp), UCIIOJb3Ys 3HAHUS
0 CBOMCTBaX (PU3MYECKUX SBICHUN W HEOOXOAMMBIE (DPU3MUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPHl  (HAXOAWTH HWH(GOpPMALMIO O  MPHUMEpax)
NPaKTUYECKOTO HCIOIb30BaHUSA (U3NUYECKUX 3HAHUK B TOBCEIHEBHOM
KU3HM s obecriedeHus: 0€30MacHOCTH MPU OOpAIlEHUH ¢ MPUOOpaMH U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3IIOPOBbS U COOJIOJCHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH Cpejie;

OCYILIECTBJIATH OTOOp HWCTOYHWUKOB wuH(popmammu B HHTEpHETE B
COOTBETCTBHH C 3aJJaHHBIM TIOUCKOBBIM 3aIPOCOM, Ha OCHOBE MMECIOIIIUXCS
3HaHUH © TyTEM CpaBHEHUS pa3IUYHBIX HCTOYHUKOB BBIACIATH
UH(GOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPHU BHITIOJIHEHUH YYEOHBIX 3aJJaHUN HAYIHO-TIOMYJISPHYIO
auTepatypy  (pu3MdYecKkoro  cojiep)kaHus, CIPaBOYHBIE MaTepHAaIbI,
pecypcel cetu IHTEpHET, BIageTh MprUeMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpazoBaHus HHGOPMAIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC M YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHpOpMauu (HU3UIECKOTO CONEPKAHUSI, B TOM
quciie MyOJIMYHO JIeJaTh KpaTKUEe COOOIIEHUS O pe3yjibTaTax MPOEKTOB
WM y4eOHBIX WCCIENOBAaHUN, TIPU OSTOM TPaMOTHO HCIIOIh30BaTh



M3YYEHHBIA TOHATUUHBIMN ammapaT Kypca (U3HKH, COIMPOBOXKAATh
BBICTYILJICHUE NIPE3EHTALUEH;

e IMpPU BBINOJIHEHUU YYEOHBIX MPOEKTOB M HCCIEIOBAaHUN pacHpeneisaTh
00s3aHHOCTH B TpyHIE€ B COOTBETCTBUM C ITOCTABJICHHBIMU 3aJadamH,
CIeIUTh 3a BBINOJIHEHHEM IUIaHa JACHCTBUM, aJeKBATHO OLEHUBATh
COOCTBEHHBIM  BKJAJ B  JEATEJIbHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKAaTUBHOE B3aUMO/ICCTBUE, YUUTHIBAsI MHEHUE OKPYXKAIOLIUX.

K xoniy o0yueHusi B 8 Kiacce npeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e HCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JABUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIe COCTOSIHUS BEILIECTBA, KPUCTATUIMUECKHUE U
amop(HbIe Tena, HACBHIIEHHBI M HEHACBIEHHBIM TMap, BIAXHOCTb
BO3JlyXa, TeMIeparypa, BHYTPEHHSAS OHEPIusi, TEIUIOBOM JIBUTaTelb,
AJIEMEHTAPHBIN 2JEKTPUUECKUIA 3apsil, IIEKTPUUECKOE IO0JIe, MPOBOJIHUKHU
U IUDJIEKTPUKU, TOCTOSTHHBIN AJIEKTPUUECKHUI TOK, MATHUTHOE TI0JIE;

e pa3nuyarh fABJICHUA (TEIJIOBOE pACUIMPEHHME W CXKaTue, Tervionepenaya,
TEIUIOBOE PaBHOBECHE, CMAYMBaHUE, KAMWUISPHBIC SBJICHUS, UCIIApEHUE,
KOHJCHCAIUs, IUJIaBJICHUE, KpUcCTauM3anus (OTBEpAECBaHUE), KUIICHHE,
TEeIJIonepeaayda (TeTI0NpPOBOAHOCTS, KOHBEKIIHS, U3ITy4YECHHE),
ANEKTpU3AlUs T, B3aUMOJICUCTBUE 3apsANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHWE, B3aNMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHas UHIYKIIUS)
0 ONUCAHHUIO HX XapaKTEPHBIX CBOICTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

e pacmo3HaBaTh TPOSIBICHHE M3YYCHHBIX (PU3UYECKUX SIBICHUN B
OKpYXalollleM MHpE, B TOM uucie (U3UYECKUE SBICHUS B TMPHUPOJIE:
NOBEPXHOCTHOE HATSHKEHUE W KaNWUISIpHbIE SBICHUS B MPUPOJE,
KpUCTajUlbl B mpupone, uzinydeHue ConHLa, 3aMep3aHUe BOJOEMOB,
Mopckue 0pu3bl, 00pa3oBaHHME pPOCHI, TYMaHa, UHEs, CHETa, JIEKTPUUECKUE
ABJIEHUSI B aTMocdepe, dJIEeKTPUUYECTBO >KMBBIX OPIaHU3MOB, MAarHUTHOE
noje 3emiH, Apeld MomocoB, poidb MAarHUTHOTO MOJS A JKU3HU Ha
3emiie, NOJISPHOE CUSTHUE, IIPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 3a]1a4y B
yueOHYI0, BBIICIATHh CYIIECTBEHHBIE CBOWCTBA (MPU3HAKK) (HU3UUECKUX
SIBJICHU;

e OMNMUCHIBAaTh U3yYEHHBIC CBOMCTBA TeN M (PU3NUYECKHUE SIBICHUSA, UCIIOIB3YS
¢usnyeckue BEIUUYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTUS, KOJIHMYECTBO
TEIUIOThI, yJelbHAas TEIUIOEMKOCTh BELIECTBA, YJEJIbHAs TEIUIOTa
IUIaBJICHMS], yJeJabHAas TEIJIOTa NapooOpa3OBaHMs, YJeidbHAas TEIIOTa
CropaHusi TOIUIMBA, KO3(P(QUIMEHT IOJIE3HOr0 JEUCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIbHAs BIAXHOCTb BO31yXd, JJICKTPUUYECKHU 3apsn,
CUJa TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, CONPOTHUBICHUE NIPOBOJHMKA,
yIEIbHOE  CONpPOTUBJIEHUE  BEIIECTBa, paboTa U  MOIIHOCTh
ANEKTPUYECKOrO0  TOKAa), MpH ONHCAHUU MPaBUIBHO  TPAKTOBATH
(u3HYECKHIl CMBICII MCHOJb3YEMbIX BEIUYUH, 0003HAUYECHUS U €IUHULIBI
(¢u3MUeCKUX BEJIWYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOLIUE JIAHHYIO
(u3MUECKYl0 BEIMYUHY C JAPYTMMH BEJIWYMHAMH, CTPOUTH Tpapuku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SBICHUS M IPOLECCHI,
UCIIONIb3YSl OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEeOpuu
CTpOEHUS BEIECTBA, MPUHLMUIT CYNEPHO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsAja, 3akoH Oma JIJIs y4acTKa LIeNH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DOHEPruM, IIpU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA M 3alUCHIBATh €r0 MaTeMaTH4eCcKoe
BBIPAKECHHE;

OOBSACHATh (PU3MUYECKHE TPOLECChl M CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalUil MPAKTUKOOPUEHTUPOBAHHOIO XapaKTEpa: BBIABISITH
PUYUHHOCIEICTBEHHBIE CBA3U, CTPOUTH OOBSICHEHNE U3 1—2 JOTHYECKUX
IaroB ¢ omnopoid Ha 1-2 W3y4eHHBIX CBOWCTBAa (DU3MUECKHUX SIBICHUM,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacueTHbE 3aJayd B 2—3 JEHCTBUS, HCIOJIb3YyS 3aKOHBI H
dbopMyIbl, cBs3bIBaOIINE (U3MYECKHE BEIMYMHBI: Ha OCHOBE aHalu3a
YCIIOBHS 3aJlauyd 3alKChiBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JUIsI pEIIeHUs 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYIIBI,
HEOOXOMMBIE I €¢ pEIICHHs, MPOBOAWTH pPacyeThl W CPaBHUBATH
MOJIyY€HHOE 3HaueHne (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXKHO pPEHIUTh TMpPU TOMOIIU
(Gu3MUeCKX METO/OB, HCIIOJb3Yysl ONHUCAHHE WCCIEIOBAaHUS, BBIIEIATH
IIPOBEPSIEMOE  IIPEANOJIONKEHNE, OLEHMUBATh IIPAaBUJIBHOCTH IOpsAJKA
IIPOBEACHUS UCCIICIOBAHMUS, 1€JIaTh BBIBOIBL;

OPOBOJUTH OMNBITHI 10 HAOMIOACHUIO (PU3MUECKUX SIBICHUN WU
(Gu3nYecKuX CBOMCTB TeJ (KaNUUIAPHBIE SIBICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/lyXa OT €ro 00beMa, TEMIEPATypPbl, CKOPOCTH MPOLECCAa OCTHIBAHUS U
HarpeBaHMsl NpPH M3JIYyYEHWH OT LBETa M3JIydarolled (Mmorionaroniei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIEPATypbl KUAKOCTU U
IUIONIaA €€ IOBEPXHOCTH, JJIEKTpU3AaLMs Tel MW B3aUMOJICHCTBUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSSHHBIX MAarHHUTOB,
BU3yaJu3alysl MAarHUTHBIX I[IOJIEd NOCTOSHHBIX MAarHUTOB, JIEMCTBHS
MAarHATHOI'O TOJSA Ha IPOBOJAHUK C TOKOM, CBOWMCTBA JJIEKTPOMAarHuTa,



CBOICTBa 3JEKTPOJBHUraTeisi IOCTOSIHHOTO TOKa): (OpMYIUpOBAThH
MpOBEpsEMbIE MPEANON0KEHHs, COOUpPATh YCTAaHOBKY W3 MPEAJIOKEHHOTO
000pyAOBaHUs, ONMCHIBATH XOJ1 OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBIIOJIHATE  TPSAMBIE  U3MEPEHUS  TEMIEpaTypbl, OTHOCUTEIbHOU
BJIQKHOCTU BO3/1yXa, CHWJIbl TOKAa, HANPSIKEHHUS C HCIOJIb30BAHUEM
aHAJIOrOBBIX NPHUOOPOB M JATYMKOB (PU3UUYECKUX BEJIMYMH, CPaBHUBATH
pe3yabTaThl UBMEPEHUN C YyUETOM 3aJaHHON a0COIFOTHOM MOTPENTHOCTH;
IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEJIMYUHBI OT
Ipyrol Cc  MCHOJb30BAHMEM MPSMBIX HU3MEpPEHUN  (3aBUCUMOCTh
CONPOTUBIIEHUS TMPOBOAHUKA OT €ro JJIMHBI, IUIOIIAAN IIONEPEYHOTO
CEYEHUS U YAEIBHOIO COIPOTUBIIEHUS BEIIECTBA MPOBOJHUKA, CUJIBI TOKA,
UAYLIIETO Yepe3 IMPOBOJHMK, OT HaNpsHKEHHWsT HAa  [POBOJHHKE,
VCCIIEIOBAHME  IIOCIENOBATEIIBHOIO M MApajuIeIbHOIO  COCIMHEHUU
NPOBOJAHUKOB): TUIAHUPOBATH HCCIEAOBAHHE, COOUpaTh YCTAaHOBKY U
BBITMIOJHATh U3MEPEHHUs, CJeays NPeIJoKEHHOMY IIaHy, (DPUKCUPOBATH
pe3ynbTaThl TOJYYEHHOM 3aBUCHUMOCTH B BHUIE TaOMUIl M TrpaduKoB,
JenaTh BBIBOJBI 10 PE3yIbTaTaM MCCIIEI0BaHUS;

NPOBOAUTh KOCBEHHbIE W3MepeHus (U3NYeCKUX BeIUMYUH (y/AelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, CONpPOTUBJIEHHE NPOBOJHUKA, pabora W
MOIITHOCTh 3JIEKTPUUYECKOTO TOKA): IUIAHUPOBATh H3MEPEHMs, coOuparthb
JKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys IPEMJIOKECHHON WUHCTPYKLUHU, U
BBIYHCJIATh 3HAYEHUE BEIINYUHBI,

co0JIr0/1aTh MpaBMJla TEXHUKHU O€30M1aCHOCTHU NPH paboTe ¢ 1a00paTopHbIM
o0opynoBaHUEM;

XapakTepu30BaTb MPUHLMIBI JEUCTBUS HU3YUYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HMX oOnucaHus (B TOM 4YHUCIE:
CHUCTEMa OTOIUIEHUS JIOMOB, TUIPOMETp, MapoBas TypOWHa, aMIepMeTp,
BOJIBTMETP, CUCTYMK D3JIEKTPUYECKOM DSHEPIHM, 3JIEKTPOOCBETUTEIIBHBIC
npuOOpHl, HarpeBaTeNIbHbBIE SJIEKTPOIPHOOPHI (IPUMEPDI), ITEKTPUUECKUE
PEIOXPAHUTENH, JIEKTPOMArHUT, JIEKTPOABUTaTENb IOCTOSIHHOIO TOKA),
UCTOJb3ysl 3HAaHUS O CBOMCTBaX (PU3MYECKUX SBICHUA U HEOOXOAMMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA M HW3MEPUTEIIbHBIC
npubopel MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (3KHIKOCTHBIN
TEPMOMETP, TEPMOC, INCUXPOMETP, THTPOMETP, ABUTATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbI AJIEKTPHUUYECKHUX
LEIEeH C MOCIEAOBATEIBHBIM U MApaJUICIbHBIM COCAUHEHUEM DJIEMEHTOB,
paznuyasi yCJIOBHbIE 0003HAUYEHMS JIEMEHTOB AIEKTPHUUECKHUX LETEH;



MPUBOMUTH  TpUMEphl  (HAXOAUTh  HWH(QOpPMAIMIO O  MpHUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHUSA (PU3NUCCKUX 3HAHUH B TOBCEIHEBHOMU
KU3HU 71 oOecrieueHrs 0€30MacHOCTH TPU oOpaIieHu ¢ IpudopamMu 1
TEXHHYECKUMHU YCTPONCTBAMHU, COXPAHEHHS 370POBbS H COOIIOACHUS
HOPM DKOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIIEeH cpesie;

OCYIICCTBIISITh MOUCK HWHpOpManuu (U3UYECKOTO COJACpNKAHUSI B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHUH H IyTEM CpPaBHCHUS
JOTIOJTHUTEIIBHBIX ~ MCTOYHUKOB  BBIACIATH  HH(POPMAIMIO, KOTOpas
SIBJIICTCS IPOTHBOPECYNBOM MIIH MOXET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBITIOJIHGHUH YYEOHBIX 3aJJaHUH HAYYHO-TIOMYJISIPHYIO
aMTepaTypy  (PU3MYECKOTO  COACp)KaHWs, CIPABOYHBIC MaTepHAaIbI,
pecypcel ceTd MIHTEpHET, BageTh MPpUEMaMH KOHCTICKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HHGOPMAIIMU U3 OJHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIC NMHCHbMCHHBIC W KpaTKHWE YCTHBIC COOOIICHHS,
0000mmass wWHpOpMAIMIO W3 HECKOJIBKUX HMCTOYHHKOB (DU3NUECKOTO
colepkaHWs, B TOM 4YHCIE MYyOJUYHO TMPEACTABISITh PE3YJIBTAThI
NIPOCKTHOW WJIM HMCCIIEIOBATCIIbCKOW JIEATEILHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh HW3YYCHHBIM TOHATHHHBIA amnmapar Kypca (QU3HKH,
COIIPOBOX/IaTh BBICTYIUICHHE MTPE3CHTAIINCIH;

NpYA BBHITIOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBaHHWA (PHU3NIESCKUX
IPOIIECCOB PACIIPE/ICISATh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C
MIOCTaBJICHHBIMU 3aJJa4aMH, CJICIUTh 3a BBIIOJIHEHUEM IUTaHA JCHCTBHIA U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJIAT B
JESATEILHOCTD TPYIIIBI, BEICTPAUBATh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE,
IPOSIBJISISt TOTOBHOCTH pa3peniaTth KOHQIUKTHL

K xonity o6yuenus B 9 Kkiaacce nmpeaMeTHbIEC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIONIb30BaTh TOHSTHS: CHCTEMa OTCU€Ta, MaTepHalbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHUYECKOTO NIBIKCHHS, Aedopmarius
(ympyrasi, mNjacTU4yecKas), TPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHUE,
HEBECOMOCTh M TEPETPY3KH, HEHTP THKECTH, aOCOIIOTHO TBEPIOE TETO,
IIEHTP TSHKECTH TBEPJOTO Tella, paBHOBECHE, MEXaHMYECKHE KOJeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK H YIbTPa3BYK, DJIEKTPOMATHUTHBIC BOJIHEI,
IIKaaa 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U JTAIbHO30PKOCTD,
CHEKTPBI UCITyCKAaHUs M TOTJIONMICHHS, anbda, 0eTa- U raMmma-u3iIydeHus,
U30TOIBI, SIACpPHAs YHEPTETHKA;

paznuyath SBJICHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJMHENHHOE
JIBUKEHHE, PABHOYCKOPEHHOE IMPSMOJUHEITHOEe JBUYKEHUE, CBOOOJIHOE
MaJieHue TeJl, pPABHOMEPHOE JABUKEHUE 110 OKPYKHOCTH, B3aUMOJCHCTBHE



TEJI, pEaKTUBHOE JBIIKEHHUE, KOeOaTelbHOE IBM)KECHHE (3aTyXallue U
BBIHYKJCHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBUJKEHHE, OTPa’KEHUE
3ByKa, MPSMOJIMHEHHOE pachpOCTpaHEHHE, OTPAKECHHE M TPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHHE OeJIoro CBeTa B
CIeKTp © CIOXCHHE CIEeKTPadbHBIX IIBETOB, JHUCIIEPCUS CBETa,
€CTECTBEHHAs! PaJMOAKTHBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOTO CIEKTpa
U3JTy4YCHHS) TI0 OTIMCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (pU3MUecKoe SBICHHUE;

pacmo3HaBaTh TPOSBICHHE M3YUYEHHBIX (PU3UYECKUX SIBICHUNH B
OKpyXXaromeM Mupe (B TOM 4Yucie (U3MYECKUE SBICHHUS B MPHUPOJE:
NPUJINBBI M OTIUBBI, IBIKEHUE T1aHeT COMHEYHON CUCTEMBI, pEaKTUBHOE
JIBW)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSCEHUE, CEMCMHUYECKHME BOJHBI, I[yHaMH, 3XO0, I[BEeTa TeT,
ONTUYECKHUE SIBICHUS B MPHUPOJE, OMOJIOTHYECKOEe JCHCTBHE BUIMMOTO,
yIbTPaQHOIETOBOTO M PEHTTCHOBCKOTO W3JIYYCHHH, €CTECTBEHHBIN
paMOaKTUBHBIA (POH, KOCMHUYECKHE Iy4d, PaTUOAKTHBHOE H3ITyUCHHE
NPUPOTHBIX MHUHEPAJIOB, JCHCTBHE pPAJMOAKTHUBHBIX W3IYYCHUH Ha
OpPraHMW3M YeJIOBEKa), MPH ITOM TEPEBOANTH MPAKTHUECKYIO 3a7ady B
yueOHY0, BBIIEISATHh CYIIECTBEHHBIE CBOMCTBAa (TpU3HAKHU) (DUIUUECKUX
SIBJICHUM;

ONMKCHIBATh U3yUYEHHBIE CBOMCTBA Tel U (U3UUECKHE SIBJICHUS, UCIOJIB3YS
¢usznueckre BEeNUYUHBI (CpeqHsiE W MTHOBEHHAs CKOPOCTh Teja TMpU
HEPAaBHOMEPHOM JIBIJKEHHMH, YCKOpPEHHUE, MepeMelleHue, MyTh, YIJIoBas
CKOpOCTb, CHJIa TPEHUS, CHUJla YNPYTOCTH, CUJIA TSKECTH, YCKOpEHHUe
CBOOOJHOTO TAaJeHus, BEC Teja, HUMIIYJIbC Tejla, HUMIYIbC CHIIBI,
MeXaHu4deckass pa0oTa W MOINHOCTh, TMOTEHIMAJIbHAs JHEPrusi Tea,
MOJIHATOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMAIbHAS HYHEPTUs CHKATON
NPYXUHBI, KWHETUYECKAsl JHEPrus, TOJHAS MEXaHUYeCKas JHEPrus,
HepUoJ U 4acToTa KoueOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEIOMIICHUS CPE/bl), IPU ONUCAHUU
NPAaBWIBHO TPAKTOBaTh (U3MUECKHH CMBICT WCIOIb3YEMbIX BEIUYHH,
0003HaueHUsI W CAWHHIBI (U3UUECKUX BEIUYMH, HAXOIUTHb (HOPMYIIBI,
CBSI3BIBAIONINE JAaHHYIO (PU3UYECKYIO BEIMYMHY C APYTMMHU BEIUYUHAMH,
CTPOUTH IrpapMKH U3yUEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIUYHH;
XapaKkTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBICHHUS M MPOLECCHI,
UCTIOJB3YsI 3aKOH COXpPaHEHMs JHEPruH, 3aKOH BCEMUPHOTO TSATOTEHUS,
OPUHIUI CYNEPHO3ULIMHU CUJI, TPHUHIMI OTHOCHUTENBHOCTH [ anmies,
3akoHbl HpIOTOHA, 3aKOH COXPAaHEHUS HMITYJIbCA, 3aKOHBI OTPAXEHUS U
MPETOMJICHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsA0BOTO M MACCOBOTO YHUCEI



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

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA T€JI, B TOM 4YHUCIE U B
KOHTEKCTE CHTyalluil MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKHUX
IaroB ¢ Omnopod Ha 2—3 HW3Y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUM,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacyeTHbIe 3ajaud (omMparolmuecs Ha cucteMy U3 2-3
YpaBHEHHMI), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBA3bIBAIOUINE (HU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBHUS 3aJlayd 3allUChIBaTh KpPAaTKOE
yCJIOBUE, BBISBISATH HEJOCTAIOIIME WM U30BITOYHBIE JITaHHBIE, BHIOMPATh
3aKOHBI U (OPMYJIbI, HEOOXOJUMBIE JIJISl PEIICHUs, IPOBOJIUTh PacUeThl U
OLICHMBATh PEAIMCTHUYHOCTh IMOJYYEHHOTO 3HAuYeHHs (U3NUECKO
BEJIMYMHBI;

pacno3HaBaTh MPOOJIEMBbI, KOTOpbIE MOXXHO pPEHIUTh NpPHU TMOMOIIU
(¢u3MUecKX METO/OB, HCIIOJb3Yysl ONHUCAHHE MCCIEIOBaHUS, BBIIEIATH
npoBepsieMOe TPENINOJNIOKEHUE, OLIEHUBATh TMPABHIBHOCTb MOpSJIKa
NPOBEJICHUS  HCCIIEIOBAaHUs, JleJaTh  BBIBOJBI, HMHTEPIPETHUPOBATH
pE3yNbTaThl HAOIIOICHHUI U ONIBITOB;

OPOBOAUTH OMBITBI 1O HAOMIOJEHUIO (PU3UYECKUX SBICHUN  WIH
¢u3nuecknx CBOWCTB Tell (M3yueHue BTOporo 3akoHa HbroTOHa, 3akoHa
COXpaHEHHUsS] PHEPTUHU, 3aBUCUMOCTH Mepuoja KoieOaHUW MPYKMHHOTO
MasATHUKa OT MAaccChl Irpy3a M JKECTKOCTH NPYKHUHBI U HE3aBUCUMOCTHb OT
aAMIUTUTYBI MaJIbIX KOJEOAHHM, TPSIMOJIMHEWHOE pacIpOCTpaHEHUE CBETA,
pasnokeHue OeNoro CBeTa B CHEKTpP, U3YUYEHUE CBOMCTB M300paKeHHUS B
IUIOCKOM 3€pKajie M CBOWCTB H300paXeHHs MpeaMeTa B COOMparoliei
JAUH3e, HAOJIOJEHUE CIUIOMIHBIX M JMHEHYaThIX CHEKTPOB H3IYUCHHS):
CaMOCTOSITEILHO  cOOMpaTh yYCTAaHOBKY U3 HW30BITOYHOro Habopa
o0Opy/lOBaHUS, ONHMCBHIBATH XOJ  ONbITA U  €ro  pe3yJbTaThl,
(GopMyIupPOBaTH BBIBOJIBL;

HOPOBOJIUTH NMPU HEOOXOJUMOCTH CEPUIO0 MPSIMBIX U3MEPEHHM, OIpenesss
cpeqHee 3HAUeHHE H3MepseMoil BeluyuHbl ((OKYCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBaTH BBHIOOp cCmOCO0a W3MEpEHUs
(u3MepuTenpHOro nNpudopa);

IOPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HU3MEPEHHH (3aBUCUMOCTb IYTH OT BPEMEHU
IpU PABHOYCKOPEHHOM JBMXEHUM O€3 HadaJbHOM CKOpPOCTH, NEpHoJa
KOJI€OaHM MaTeMaTU4ecKOro MasTHUKAa OT JJIMHBl HUTH, 3aBUCHUMOCTHU
yria OTPaK€HUs CBETa OT yIyla MAaJEeHUsl U yria MpeIoMIIEHHs OT yria



MajieHus1): IUIAHUPOBATh HCCIEOBAaHUE, CaMOCTOSITEIbHO COOUPATH
YCTaHOBKY, (DUKCHPOBATh PE3yNbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3NYecKUX BEIWYUH B BUAEC TaOMUIl U rpadUKOB, JEIaTh BBIBOABI IO
pe3yNIbTaTaM MCCIICIOBAHUS;

NIPOBOAUTh KOCBEHHBIE W3MEpPEHUS (PU3MUYECKUX BEIUYUH (CpemHss
CKOPOCTb M YyCKOPEHHE Tella TIpU PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOTO MAaJI€HUS, KECTKOCTb MPYXKUHBI, KOA(DPUIUEHT
TPEHHSI CKOJIBKCHHS, MEXaHWYeckas padoTa W MOIIHOCTh, 4YacTOTa H
neproy; KoJieOaHWH MAaTEeMaTHYeCKOrO0 W MPYKUHHOTO MAasTHUKOB,
ONTHYECKAas CWiIa CoOWparonmieil  JIMH3BI, PATUOAKTUBHBIN  (OH):
TUTAHUPOBATh HM3MEPCHHS, COOMpaTh IKCIICPUMEHTAIbHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICTys MPEIIOKCHHOW UHCTPYKIIMH, BBHIYHCIIATH
3HAUCHWE BEIIMYMHBI U aHAJTU3UPOBATH IMOJTYUCHHBIC PE3YJIbTATHI C YUETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

coOJIr01aTh TIpaBujIa TEXHUKU OC30IIaCHOCTH MPU padboTe ¢ J1abopaTOPHBIM
o0opyI0BaHUEM;

pa3au4aTh OCHOBHBIC TPU3HAKA HW3YYCHHBIX (HU3UYECKUX MOJICIICH:
MaTepHalibHass TOYKa, aOCONIOTHO TBEPAOE TEJIO, TOYCYHBIH HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IJIAHETapHas MOJENb aToMa, HYKJIOHHas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLMIBI  JACHCTBUS HU3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HMX ONUCaHUs (B TOM 4YHUCIE:
CIUJOMETP, NATYUKK TOJOKEHUS, PACCTOSHUA W YCKOPEHUS, paKera,
9XOJIOT, OYKH, TMepuckorn, (oroanmapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOM, J03UMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHUS O
CBOMCTBaX (PUBMYECKUX SBICHHMH W  HeoOXoauMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHYHbIE PUCYHKH U3YYCHHBIX TEXHHUECKUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX MPOIECCOB
OpU PEHICHUH YYeOHO-TIPAKTUYECKUX 3a7ad, ONTHUECKHE CXEMBI IS
MOCTPOCHHMS N300paKEHUH B TJIOCKOM 3€pKajie M COOMpPArOIIeH JINH3E;
OPUBOIUTHL  TpUMEPHl  (HAXOAuTh  WHGOPMAIMIO O  MpUMepax)
IPAKTUYECKOTO HCIONB30BaHUS (PU3NUYECKUX 3HAHUN B IOBCEIHEBHOU
KU3HU 7151 obecriedeHnss 0€30MacHOCTH TIPU OOpaIieHu ¢ IpudopamMu 1
TEXHHYECKUMHU YCTPONCTBAMHU, COXPAHCHHS 370POBbS W COOIIOACHUS
HOPM DKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJIe;

OCYIICCTBIISITh TOUCK HWHpOpManuu (U3NYECKOTO COACpXKAHUS B
HNuTepHeTe, caMOCTOSITENIBHO (DOPMYTUPYS TIOMCKOBBIN 3aMpOC, HAXOAUTh



MyTH OMpEeNICHUs] JOCTOBEPHOCTH MONYYCHHON MH(OpPMAINU HA OCHOBE
UMEIOIINXCS 3HAHUHN U TOTIOJHUTEIBHBIX HICTOYHUKOB;

MCIIOJIB30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO
auTepatypy (usmueckoro conaep)kaHMs, CIPABOYHBIE MaTEpHUAbI,
pecypcbl cetn MHTEpHET, BIageTh MpuEeMaMu KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
UHPOpPMAIIMM U3 HECKOJbKUX HCTOYHHKOB (DH3MUECKOTO COACpKAHMS,
MyOJIMYHO MPEACTABIATH PE3YNIBTATHI MPOSKTHOW I UCCIIEIOBATEIbCKON
ACeSITeNbHOCTH, TPH OTOM TPaMOTHO  HCIOJB30BaTh  HM3YyUEHHBIN
NOHATUHHBINA amnmapar HM3y4aemMoro pasjena (pU3UKd U COMPOBOXKAATH
BBICTYIUIGHHE TMIPE3CHTAIMEe C Y4YETOM OCOOEHHOCTEH ayIuTOpUHU
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosun4vecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (uu¢posbie)
Konrpoabsubie | Ilpakruyeckue
n/n NporpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoTbl
pecypcbl
Paznen 1. ®u3uka u e€ poJsib B NO3HAHNH OKPYKAIOLIEro MUpa
bu6mmoreka [JOK
11 o - 2
M3MKa © HayKa o Tipupoae https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1.2 o 2 1
HISHHCCIHE BETHHMHE https://m.edsoo.ru/7f416194
bubmmoreka [JOK
13 E i 2 1
CTECTBEHHOHAYUYHBIN METO]T TIO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazneny 6
Pa3nen 2. [lepBoHavajibHbIe CBeIEHUS 0 CTPOEHUH BelllecTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BerecTaa https://m.edsoo.ru/7f416194
29 JIBrykeHre 1 B3aMMOICHCTBUE YaCTHI] 9 1 bubnuoreka [IOK
' BeIlleCTBa https://m.edso0.ru/7f416194
bubnuoreka [IOK
2.3 Ar 2
PETFTHEIE COCTOANHHA BetrecTEa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHne U B3aUMO/IeiicTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAMHACCROE ABIDKEHHC https://m.edsoo.ru/7f416194
3.2 WNuepuus, macca, IIOTHOCTh 4 1 bubmmoreka [JOK



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

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

bubmuoreka [IOK

33 Cuna. Bt o 14 2 https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJ, ;KHIKOCTEl U ra3oB
41 Hasnenue. [lepenada naBieHus TBEPILIMU 3 bubmmoreka [JOK
' TeJIaMU, )XUJKOCTSIMH U ra3aMu https://m.edso0.ru/7f416194
bubmmoreka [JOK
42 Jlaetie XKuAKOCTH ° https://m.edso0.ru/7f416194
bu6mmoreka [JOK
43 ATMOChepHOE JaBICHHE 6 https://m.edso0.ru/7f416194
44 JleficTBHE KUAKOCTH U ra3a Ha OrPYKEHHOE 7 3 bubnuoteka [IOK
' B HUX TeJIO https://m.eds00.ru/7f416194
Hroro mo pazneny 21
Pa3znen 5. PaGora u MOIIHOCTDH. DHEpPrust
bu6mmoreka [JOK
>1 Pabora u mommocTs 3 ! https://m.eds00.ru/7f416194
bu6mmoreka [JOK
52 Hpoctbie mexatH3MbI > ! https://m.edsoo0.ru/7f416194
bubnuoreka [IOK
>3 Mexatiriecias SHepris 4 ! https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 I[TPOT'PAMME 68 12



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

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM uugpoBbie
Ne n/m P Kourpoabusie | IIpakTHueckue (wucbp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
Paznen 1. TenjioBble siBJeHUsI
. bubnuoteka [IOK
11 7
CTpoeHHe 1 CBOHCTBA BelleCTBa https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
1.2 T 21 1
CTTIOBBIC HPOTIECCRT > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. JaekTpuyecKue 1 MATHUTHBIE SIBJIEHUSA
21 DIIEKTPUYECKHE 3apsbl. 3apsKECHHbBIE Tela 7 1 bubnuoreka [IOK
' 1 WX B3aUMOJICICTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [TocTosSTHHBIN IEKTPUICCKUN TOK 20 2 7 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [JOK
2.3 M 6 1 15
AUHITHBIC ABIICHI https://m.edsoo.ru/7f4181ce
bubmuoreka [IOK
2.4 4
UICKTPOMATHHTHAS HHAYKUHA https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10O [TPOTPAMME 68 4 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJIACC

KoauuecTBo yacoB DJIEeKTPOHHBbIE
HaumeHnoBaHue pa3/ie/ioB M TeM uugpoBbie
Ne n/m P Konrpoabubie | IIpakrnueckue (ucbp )
NMPOrpaMMbI Bcero odpa3oBaTeJibHbIE
padoTbI padoThI
pecypcbl
Pa3nea 1. Mexanuveckue siBJeHHS
11 MexaHndeckoe ABMKEHHUE U CITOCOOBI €T0 10 1 bubmmoreka [JOK
' OIHCaHUsI https://m.edsoo0.ru/7f41a4a6
bu6mmoreka [JOK
1.2 B i 2 1
SAMMOJICHCTBIE Tl 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
13 3 10 3
AKOHRBL CoxpateHus https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3nen 2. MexaHn4yeckue KoJ1e0aHUSI M BOJIHBI
bu6mmoreka [JOK
2.1 Me €CKHe KoJieh 7 3
NAHITCCIHE Ronehamn https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me €CKHe .3 8 1 3
XAHIICCKHE BOIHRL. JBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pasjaen 3. DiieKTpOMarHuTHOE MoJIe U 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIEKTPOMAarHuTHOE MOJIE U 6 9 bubnunoreka [IOK
' JJIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe SIBJIE€HUS
4.1 3aKOHBI PACIPOCTPAHEHUS CBETA 6 2 bubnuoreka [IOK



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

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

bubmuoreka [IOK
4.2 JI
WH3BI ¥ ONITHYECKUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 P 0 2
AITIOICHHUE DEIIOTO CRETA B CHEKIP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 5. KBaHTOBBIE sIBJIeHHSI
bubmmoreka [JOK
1 41 4
5 CIyCKaHHE W TIOTJIOIICHHUE CBETA AaTOMOM 1 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2
> CTpoCHHE ATOMHOTO 1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
>3 Flnepibie peakiuii ! . https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 17
Pa3nen 6. IloBTOpUTE/ILHO0-0000IAKOIIHIT MOTYJIb
[ToBTOpenue n 06001IeHNE CONEePKAHUS bubmuoreka [IOK
6.1 9 2
Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IPOBEPSEMBIE ITPEJIMETHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA3OBATEJIBHOU IIPOIT'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUSI

7 KJIIACC

Kon
MPoBePsSIeMOro
pe3yJjbTara

HpOBepﬂeMLIe NnpeaAMETHbIC PE3yJIbTaTbl 0CBOCHUA OCHOBHOM
06p330BaTeJ'lLHOI71 nmporpaMmbl OCHOBHOT O o0mero 06p33OBaHI/Iﬂ

11

HCIT0JIb30BAaTh N3YUCHHBIC MMOHATHA

1.2

pasiinydaTth SABJICHUA IO OMHCAHUIO HMX XapaKTCPHBIX CBOWCTB M Ha

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

1.3

pacrno3HaBaTh MPOSIBIEHUWE M3YyYEHHBIX (U3MUECKUX SBJIIEHUH B
OKpY)KaIoIllleM MHUpEe, B TOM uucie (u3NUecKue SIBICHUS B MPUPOJIE,
IPU ATOM MEPEBOJIUTH MPAKTUUYECKYIO 3a/lauy B y4eOHYIO, BBIACTATDH

CYIIIECTBEHHBIC CBOMCTBA (TTPU3HAKH) (DU3UICCKUX SBICHUN

1.4

OTHCHIBaTh M3YYEHHbIE CBOWCTBA Tel W (PU3UYECKHE SIBICHUS,
UCHOJNIB3YSl (U3NYECKHME BEIUYMHBI, NPU OMUCAHUM MPABUIBHO
TPakTOBaThb (U3MUECKUNH CMBICH HCHOJb3YEMBIX BEIMYUH, HUX
0003HaYeHHS U eIUHUIIBI PU3NUECKUX BEJIIUYUH, HAXOIUTh (POPMYIIBI,
CBSA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTUMU
BEJIMYMHAMHU, CTPOUTh TpaduKU  HU3YUYEHHBIX  3aBHUCHUMOCTEH

(bnanecxnx BCJIIMYNH

15

XapaKTCPHU30BaATh CBOMCTBA TCII, CI)I/I?»I/I‘ICCKI/IC SBJICHUSI W IIPOLICCCHI,
HCIIOJIb3yd H3YUCHHBIC 3aKOHBI, IIpU 3TOM JaBaTb CJIIOBECHYIO
Q)OpMYHI/IpOBKy 3aKOHa MW 3alldCbiBaTb €ro MaTréMaTrHn4cCKoOcC

BBIPAKCHHEC

1.6

OOBSCHATh (PU3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TEJd, B TOM
YhCllie M B KOHTEKCTE CHUTYallMil MPakTHKO-OPHEHTHPOBAHHOIO
XapakTepa: BBIABIIATE IPUYMHHO-CIEJCTBEHHBIE CBS3H, CTPOMTH
oObsicHeHne u3 1 — 2 Joruyeckux ImaroB ¢ omopod Ha 1 — 2
U3yUYCHHBIX CBOMCTBA (PU3UUECKUX SBICHUN, PU3UUECKUX 3aKOHA UITH

3aKOHOMCPHOCTHU

1.7

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




(dbopMybI, CBSI3BIBAIONINE (DU3UUYECKUE BEIIMYMHBI: HA OCHOBE aHAIIM3a
YCIIOBUSL 3a7auyd  3alUChIBaTh KPAaTKOE yCJIOBHE, TMOJICTaBIATH
¢u3nueckue BeTMUMHBI B (GOPMYIBI U TIPOBOJIUTH PACUCThl, HAXOJUTh
CIIPpaBOYHBIC TAHHBIC, H€O6XOI[I/IMI>IG AJid pCUHICHUA 3a/iad, OLUCHHUBATH

PEATUCTUYHOCTD MOJIYUCHHON (PU3NYECKON BEITMUUHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh IMPH MOMOIIN
(1)I/I3I/I‘~IGCKI/IX METOAO0OB, B OIIMCAaHHUM HCCICIOBAHUA  BbIACIATH
MPOBEPAEMOE  MPEANOJIOKECHHUE (rumotesy), paiuyatb  H
HHTCPIIPETUPOBATH HOJ'Iy‘IGHHI:Iﬁ pe3yiabTaT, HAXOAUTH ook B

XOJI€ OIlbITa, A€JIaThb BBIBOABI 11O €0 pE3yJIibTaTaM

1.9

MPOBOJIUTH OTBITHI IO HAOMIONECHUIO (PU3WYECKUX SIBICHUN WIIH
¢bu3ndeckux  CBOWCTB  Tel:  (OPMYJIHUpPOBaThH  IPOBEpsEMbIC
MPEANOJIOKEHUSI, CcOOMpaTh  YCTAaHOBKY W3  MPEIIOKEHHOTO

000py/10BaHNs, 3aIIUCHIBATh X0 OTIbITA U (POPMYIIUPOBATH BBIBOIbI

1.10

BBITIOJIHATH MPSMbIE W3MEPEHUS! C HCIOJIb30BAHUEM AHAJIOTOBBIX U
urdpoBBIX NMPUOOPOB, 3aMUCHIBaTh MOKA3aHUA MPUOOPOB C YUETOM

3aJIaHHON a0COJIIOTHOM TIOTPEIIHOCTH U3MEPEHHM

111

MPOBOJIUTh  HCCIAEAOBAaHUE  3aBUCHUMOCTH  OJHOW  (DU3UYECKOM
BEJIMYUHBI OT JPYrodl C HCIOJIB30BAaHUEM TPSIMBIX H3MEpPEHUH,
y4acTBOBaTh B IUIAHUPOBAHMHM YYEOHOTO HCCIEAOBaHUsS, COOMpaTh
YCTaHOBKY M BBITIOJIHATH U3MEPCHHUS, CIEAYS MPEII0KECHHOMY IIJIaHY,
(bUKCHpPOBaTh PE3YNIbTATHl IOJYYCHHOW 3aBUCUMOCTH (U3HYECKHX
BEJIMYMH B BUJIC MPEUIOKESHHBIX TaOIUI] U TPaPHUKOB, JIeJaTh BHIBOIbI

I10 pE3yJIibTaTaM UCCIICA0OBAHUA

1.12

IMPOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘16CKI/IX BCJIIMYHH, CJICAYyA
Hpe,Z[HO)KCHHOfl HUHCTPYKIUH: IIPU BBITIOJIHCHUU I/ISMCpeHI/Iﬁ CO6I/IpaTb
OKCHICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHUC HCKOMOM

BCJIIMYMHBI

1.13

(¢{0) 6J'IIO,Z[aTB [mpaBujia TCXHUKHU 0e3o0macHOCTH pu pa60Te C

71a00paTOPHBIM 000PYIOBaHUEM

1.14

YKa3bIBaTb TIPUHIHAIIBI JEHCTBUSA HpI/I60pOB N TCXHHYCCKHUX
YCTpOﬁCTB, XapaKTepUu30BaTb IPUHIUIIBI JEeNCTBUSA N3YYCHHBIX
HpI/I60pOB N TCXHHUYCCKUX YCTPOﬁCTB C MNOMOIIBIO HX OIIMCAaHNA,
HCIIOJIb3Ys 3HaHUA 0 CBOMCTBaX (I)I/ISI/I‘-ICCKI/IX SIBIICHUI n

HGOGXOJII/IMLIC (I)I/ISI/I‘-IGCKI/IC 3aKOHBI U 3aKOHOMCEPHOCTU




1.15

NOPUBOJUTH TPUMEPHl (HAXOAUTh HMHPOPMALMIO O MpUMepax)
NPAaKTUYECKOTO MCHOJb30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHON
KU3HH JUig  oOecriedeHHsi O€30MacHOCTH Tpu  oOpalieHuu ¢
npuOoOpaMy U TEXHUYECKUMU YCTPOICTBAMH, COXpPaHEHUS 3/10POBbs U

COOJII0ICHNSI HOPM DKOJIOTUYECKOTO MOBEJCHMSI B OKpYXKaIoUIei cpeze

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MH(poOpManmu B ceTu VHTepHET B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE
UMEIOUIUXCSA 3HAHUM W IMYyTEM CpPaBHEHMSI PA3JIMYHBIX HCTOYHUKOB
BBLIETATh MH(OpMAIMIO, KOTOpas SBISIETCS NPOTUBOPEUMBON WIIN

MOXET OBITh HEJOCTOBEPHOM

1.17

UCII0JIb30BATh npu BBITIOJTHEHUH y4eOHBIX 3a/laHui
HAayYHOTIONYJISIPHYIO  JIUTEpaTypy  (QU3MYECKOro  COJepKaHus,
CIpaBOYHBbIE MaTepualbl, pecypchl cetu VHTepHeT, BIaJeTh
pueMaMH KOHCTIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHus HHPOpPMALUU

W3 OJTHOM 3HAKOBOW CUCTEMBI B IPYT'yIO

1.18

CO31aBaThb CcOOCTBEHHDBIE KpaTKUC€ NMUCbMECHHBIC U YCTHBIC COO6II.[GHI/I$[
Ha OCHOBE 2 — 3 WUCTOYHMKOB UHPOpPMAMK (PU3UIECKOTO
COJIep’KaHus, B TOM YHCIIe MYOJUYHO JAeNaTh KpaTKue COOOLIECHUS O
pe3ynbTaTax NpPOEKTOB WM YYEOHBIX HCCIEIOBAaHUN, HPHU 3ITOM
rpaMOTHO HCIOJB30BaTh HM3YYECHHBIM MNOHATUNHBIA amnmapar Kypca

(bu3KKH, COMPOBOXKIATh BBICTYIIEHUE TIPE3eHTalel

1.19

IIpH BBIIIOJIHCHUHA y‘IC6HBIX IIPOCKTOB " I/ICCJ'IG,Z[OBaHI/Iﬁ pacnpeacisiTh
00s3aHHOCTH B rpynie€ B COOTBETCTBUU C IMOCTABJICHHBIMU 3aJadaMu,
CJICAUTHh 3a BBIIIOJHCHUEM IIJIaHa ,I[CI>'ICTBHI>'I, aICKBAaTHO OILICHUBATH
CcOOCTBEHHBIH BKiIIaax B  JACATCIIbBHOCTL TI'PYIIIbI, BbICTPAUBATDH

KOMMYHUKATUBHOC BSaHMOﬂeﬁCTBHe, Y4YUTbIBAA MHCHHC

OKpYXKaromux

8 KJIACC

Kon
NpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble peaMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOT'0 00111ero 00pa3oBaHus

11

HCIIOJIB30BaTh IMOHATHUA

1.2

pPas3iiniaTth SABJCHUA IO ONMHUCAHUIO HUX XapaKTCPHBIX CBOIMCTB U Ha




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

1.3

pacro3HaBaTh NPOSIBICHHUE H3YyYCHHBIX (DU3MUYECKUX SBICHUHA B
OKpYXKalollleM MHpE, B TOM 4Yucie (U3NYECKUe SBICHHUS B MPHPOJIE,
IPU ITOM IEPEBOJUTH NPAKTUUYECKYIO 3a/lauy B y4eOHYIO, BBLACIATDH

CYLIECTBEHHbIE CBOMCTBA (IpU3HAKH) QUZUYECKUX SBICHUN

14

ONMCHIBaTh M3YYEHHbIE CBOWCTBA Te€l U (PU3UYECKHUE SBICHUS,
UCTIONB3YS (U3NYECKUE BEIWYMHBI, TPH OINUCAHWU MPABUIBHO
TPaKTOBaTh  (PM3MUYECKHA  CMBICT  HCIOJB3YyEeMBIX  BEJIMYHMH,
0003HaYeHUS U €IUHUIBI PU3NUECKUX BEJIIMYUH, HAXOJUTh (POPMYIIBI,
CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTUMU
BEJIMYMHAMHU, CTPOUTHh TIpadUKU  HU3YYEHHBIX  3aBUCHUMOCTEH

(bU3HMYECKUX BETUYHH

15

XapaKTEePU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBICHHUS M IPOIIECCHI,
HCTOJIb3Ysl HW3YYECHHBIE 3aKOHbI, MPU H3TOM JaBaTh CJIOBECHYIO
GbOpMyTHpPOBKY 3aKOHa W 3alUCBhIBaTh €ro0  MaTeMaTHYeCKOe

BBIPAYKEHUE

1.6

00BSACHATH (PU3UYECKHE MPOIIECCHl M CBOMCTBA TEJI, B TOM YHCIIC U B
KOHTEKCTE CHUTyalluid TMPaKTHKO-OPHEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH PUYMHHO-CIICACTBCHHBIC CBSI3U, CTPOUTH OOBsICHEHHE U3 |
— 2 JOTMYECKHUX IIaroB C MOMOIBI0 1 — 2 HW3ydeHHBIX CBOWMCTBa

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

1.7

peliaTh pacuyeTHbIC 3a7a4u B 2 — 3 JIEHCTBUS, UCIOJB3YS 3aKOHbI U
dbopMyibl, cBs3bIBaIONINE (PU3HUECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a
yCIIOBUS 33/1a4¥l 3alKChIBAaTh KPATKOE YCIOBHE, BBISBISATH HEJOCTATOK
JMAHHBIX JJIsS pelIeHHs] 3ajaud, BbIOMpaATh 3aKOHBI M (HOPMYIIBI,
HEOOXOUMBIE JUIsl €€ pEelIeHUs, MPOBOIUTH PACUCThl U CPABHUBATH
MOJIyYeHHOE 3HaueHHe (PU3MUYECKOW BEIWYMHBI C HW3BECTHBIMHU

JaHHBIMHA

1.8

paciIo3HaBaThb HpO6HeMBI, KOTOpPBIC MOXHO PCHIUTL IIpHU ITOMOIIHU
(I)I/ISI/I‘IGCKI/IX MCTOIOB, UCHIOJIB3YS OITMCAHUEC UCCICAOBAaHNUs, BBIACIIATH
IMPOBEPACMOC IMPEANOJIOKCHNUE, OLCHUBATD IMPABUJIIBHOCTD IOPAAKA

IMPOBCACHU UCCIICA0OBAHNS, NCJIATh BBIBOAbL

1.9

IPOBOJUTH ONBITHl MO HAOMIOJACHUIO (U3MUECKUX SIBICHUH WM
¢usnueckux ~ CBOMCTB  Tel:  (QOpPMYIMpPOBaTH  IMPOBEpSEMbIC

IMPECANOJIOXKCHHA, CO6I/IpaTB YCTaHOBKY us3 MMPpEIJIOKCHHOT'O




000pyI0BaHUs, OTIMCHIBATH XOJI OMBITA U (POPMYIINPOBATH BHIBOJIBI

1.10

BBIIIOJIHATH IPSAMbBIE WU3MEPEHHsI C HMCIOJIb30BAaHUEM aHAJIOrOBBIX
npuOOPOB U TaTYNKOB (PU3MUECKUX BEIUYHMH, CPABHUBATH PE3YIIbTAThI

U3MEPEHUI ¢ yUETOM 3aJJaHHOW aOCOIIOTHON MOTPEIIHOCTU

111

NPOBOJUTH  HCCJICIOBAHWE  3aBUCUMOCTH  OAHOM  (hU3NYECKOM
BEJIMYUHBI OT JPYroMl C HCIOJIB30BAHUEM IIPSIMBIX HW3MEPEHUN:
IUIAHUPOBATh HCCIIEJIOBaHUE, COOMpPATh YCTAHOBKY U BBINOJHSTH
U3MEpeHusi, clenysd MpeUIOKEHHOMY  IUIaHy,  (puKcHpoBaTh
pe3yNbTaThl MOJIyYEHHOM 3aBHCHUMOCTH B BHJIE TaONIULl U IpaduKoB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCICA0BAHUA

1.12

IPOBOAMTH  KOCBEHHbIE  M3MEPEHMs]  (U3MYECKUX  BEJIUYMH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbBHYIO YCTaHOBKY,
cienyss NPEeNJIOKEHHOM WHCTPYKIMHM, W BBIYMCIATH 3HA4Y€HHE

BCIIMYMHBI

1.13

coOmoaTh MpaBWJia TEXHUKU Oe3omacHOCTH TNpu  paboTe ¢

1a00paTOPHBIM 000PYI0OBAaHUEM

1.14

XapaKTepU30BaTh MPUHLMUIBI JEHCTBUS HW3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOICTB € OMOpPOHl Ha HMX ONHCAHMS, HCHOJb3Ys
3HaHHA O CBOWCTBax (PU3MUECKUX SIBICHUH U HEOOXOJAUMbIE

bu3nIecKue 3aKOHOMEPHOCTH

1.15

pacimo3HaBaTh IMPOCTBIC TEXHUYCCKHE YCTpOfICTBa U U3MCEPHUTCIILHBIC
HpI/I60pBI II0 CX€MaM MU CXEMAaTHYHBIM PHUCYHKaM, COCTABJIATH CXCMbI
OJICKTPUYCCKUX ueneﬁ C TIOCICHOBATCIBHBIM W IapalJICIIbHBIM
COCAUMHCHUEM  JJIEMCHTOB, pasjimmdasn YCJIOBHBEBIC 0003HaYEeHUS

OJIEMCHTOB 2JICKTPHYCCKUX ueneﬁ

1.16

OPUBOJIUTH TpPUMEPHl (HAXOAUTh HWHPOPMAIUI0 O TMPUMEPAX)
MPAKTHYECKOTO HCIOIb30BaHMs (PU3MUECKUX 3HAHUN B MOBCEIHEBHOM
KU3HU Juid  oOecriedeHusi 0Oe30macHOCTH Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKUMU YCTPOICTBaAMH, COXpaHEHHS 3I0POBBS U

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

1.17

OCYIICCTBJIATDH IOUCK I/IH(I)OpMaI_[I/II/I (1)I/I3I/I‘IGCKOFO COACpKaHUA B CCTU
I/IHTepHeT, Ha OCHOBE HMECIOIINXCSA 3HAHUH H HYTéM CpaBHCHHA
JOTIOJTHUTCIIBHBIX HWCTOYHHUKOB BBIACIATH I/IH(l)OpMaI_II/II-O, KOTOpas

ABIIACTCA HpOTI/IBOpqu/IBOﬁ WA MOXKET OBITh HCIIOCTOBCpHOﬁ

1.18

HCIIOJIb30BaTh Ipu  BBITIOJIHCHHUU y‘IC6HBIX 3aJlaHui HAay4YHO-




HOMYJSPHYIO JINTEPATYpy (U3NYECKOTO COJEpKAaHUs, CIPABOYHBIC
MaTepuaibl, pecypcbl cetu HTepHeT; BiaseTe NpueMamu
KOHCIIEKTUPOBAHMsI TEKCTa, MpeoOpazoBaHus MH(GOPMAIMU U3 OJHON

3HAKOBOM CHUCTEMBI B JIPYT'yIO

1.19

CO3/1aBaTh COOCTBEHHBIEC MMCbMEHHBIE M KPAaTKHE YCTHBIE COOOIICHNS,
0000mas MHPOPMAIMIO W3 HECKOJIHKUX HCTOYHHUKOB (PHU3UICCKOTO
COJIEp’)KaHUsA, B TOM UHUCIE IYOJIMYHO MPEACTaBIATh PE3YIbTaThl
IPOEKTHOM WM HCCIENOBATENIbCKOW JIEATENbHOCTH, IPU 3TOM
rPaMOTHO HCIIOJIb30BaTh W3Y4YECHHBIM ITOHATHMHBIN amnmapar Kypca

($U3MKH, COMPOBOKIATh BBICTYIIEHUE TIpE3eHTale

1.20

MPU BBITIOJIHEHUN Y4€OHBIX MPOEKTOB U HCCIEAOBAHUN (DU3HMYECKUX
IPOLIECCOB pacCHpeseNsITh 00S3aHHOCTH B T'pYMIE B COOTBETCTBUU C
MOCTABJIECHHBIMU  3aJjadyaMH, CIEIUTh 3a BBINOJHEHHEM IJIaHa
JNEWCTBUA W KOPPEKTUPOBATh  €ro, aJeKBaTHO  OICHHUBATh
COOCTBEHHBIM BKJAJ B JCSITCIBHOCTH TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICUCTBHUE,  TPOSBISAA  TOTOBHOCTh

paspeniath KOH(IUKTHI

9 KJIACC

Kon
MpoBePsIEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

11

HCII0JIb30BAaTh N3YUCHHBIC IIOHATHA

1.2

pasiinydaTth SABJICHHUA II0 OIMHMCAHHMIO HX XapaKTECPHBIX CBOWMCTB U Ha

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

1.3

paciio3dHaBaTb IIPOABJICHUC HN3YUCHHBIX (1)I/I3I/I‘ICCKI/IX SIBJICHUH B
OKpyKaromeM MHUpeC, B TOM YUCIIC (i)I/I3I/I‘leCKI/Ie SABJICHUA B IIPUPOIC,
IIpU 5TOM IEPCBOAUTH MMPAKTUYCCKYHO 3a1a4y B y‘ICGHYIO, BBIACIIATH

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH) GUZHUYECKUX SIBICHHUN

1.4

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

CBSI3bIBAIOIIME JIAaHHYIO (U3MYECKYI0 BEJIWYMHY C  JPYrHMMH




BEJIMYMHAMM,  CTPOMTh  TpadUKH  HM3YYEHHBIX  3aBUCHMOCTEH

(U3NYECKUX BEININH

1.5

XapaKTepU30BaTh CBOWCTBA TeJ, (pU3MUECKUE SIBICHUS W TIPOIIECCHI,
WCIIOJIb3ys HW3YYEHHBIE 3aKOHBI, IPU O3TOM JIaBaTh CJIOBECHYIO
GOpMYITUPOBKY 3aKOHAa M 3aliCBIBaTh €ro0  MaTeMaTHYeCKOe

BBIPAYKEHUE

1.6

OOBSCHATH (PU3MUYECKHE MPOLECCH M CBOWCTBA TEJI, B TOM YUCIIC U B
KOHTEKCTE CHUTyalluld TMPaKTHKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJIATH PHYUHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMYecKHX IIaroB ¢ MOMOIIbI0 2 — 3 W3YyYEHHBIX CBOWCTBA

¢u3nyeckux BICHUM, PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTh pacdyeTHbIe 3amauu (Omuparouiecs Ha cucremy u3 2 — 3
ypaBHEHUI), UCHOJB3yd 3aKOHbl U  (OpPMyJbl, CBA3BIBAIOININE
(¢u3nyeckue BEIMUYMHBI HA OCHOBE aHalIM3a YCIOBHS 33Ja4d
3alMCchbiBaTh KPaTKO€ YCIOBUE, BBIABIATH HEAOCTAIONIME WU
M30bITOYHBIE TaHHBIE, BEIOWPATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBbIE
JUI peLleHMs], MPOBOAUTH PacueThl U OLIEHUBATh PEAIUCTUYHOCTH

MOJIy4€HHOTO 3HauYeHus (PU3NUECKOI BETMUUHBI

1.8

pacrno3HaBaTh MNPOOJIEMBI, KOTOPhIE MOKHO PEHIUTh MPU MOMOIIH
bu3nYECKUX METOOB, UCIIONIb3Ysl OMMCAHUE HCCIIEI0BAaHNUs, BIICTIATh
pOBEpsieMOE MPEANOI0KEHHE, OLICHUBATh IPABUWIBHOCTh MOPSAKA
NPOBEJCHUS HCCIEAOBaHUsA, JelaThb BBIBOJAbI, HMHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOAEHH U OIBITOB

1.9

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

pe3ynabTaThl, GOPMYIUPOBATH BHIBOIbI

1.10

IPOBOAUTH TPH HEOOXOAWMOCTH CEpUI0 TPSIMBIX H3MEPEHUH,
OpeneNsisi CpelHee 3HAaueHHE H3MepsieMOi BennduHbl ((OKycHOE
paccTosiHMe coOuparoleil JIMH3bI), 0OOCHOBBIBATH BBIOOP CMOCO6a

U3MepeHus (M3MEepUTENILHOrO Mpudopa)

111

IPOBOJUTH HCCIEIOBAaHME 3aBHUCUMOCTEH (U3NYECKUX BEIUYHH C
MCIIOJIb30BAaHUEM IIPSAMBIX M3MEPEHUH: INJIaHUPOBAaTh HCCIIEJOBAaHUE,
CaMOCTOSATENIbHO CcOOMpaTh YCTAaHOBKY, (DUKCHUPOBATH pe3yiIbTaThl

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 PE3yJIbTaTaM UCCICAOBAHNA

1.12

IOPOBOJIUTH  KOCBEHHbIE  H3MEpPEHHUS  (U3UYECKUX  BEIMYUH:
IUTAHUPOBATh M3MEPEHHsI, COOUPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
U BBINOJHATE W3MEPEHHUs, CIEays HpeUIOKEHHON WHCTPYKLUH,
BBIYMCIIITh 3HAYCHUE BEIMYMHBI W AHAJIM3HUPOBATh IIOJyYEHHBIC

pe3yAbTaThl C YUETOM 33JJaHHOM MOTPEIIHOCTH U3MEPEHHIA

1.13

coOmroaTh IpaBWJa TEXHUKU Oe3omacHOCTH 1Hpu  pabore ¢

1a00PaTOPHBIM 000PYI0OBAaHUEM

1.14

pa3nuyaTth OCHOBHBIE NMPU3HAKM M3YYEHHBIX (PU3MYECKUX MOJENei:
MaTepuagbHas TOUKa, abCOJIFOTHO TBEPAOE TEJO0, TOUEUHBIH UCTOUHUK
CBETa, JIyd4, TOHKas JIMH3a, [JIaHEeTapHas MOJEIb aTOMa, HYKJIOHHas

MOJCJIb ATOMHOTO sJipa

1.15

XapaKTepU30BaTh NPUHLUIBI JEHCTBUS HU3YyYEHHBIX HpUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMCAHUSA, HCHOJb3YS
3HaHMSI O CBOMCTBaX (PU3MYECKUX SBJICHUM U He0oOXOIUMbIe

duznyeckue 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMAaTU4YHbIE PHUCYHKH HU3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, M3MEPUTENbHBIX npuOopoB U
TE€XHOJOTMYECKHUX IPOLIECCOB MPH PEUICHUH Y4EOHO-MPAKTHYECKUX
3aJa4, ONTUYECKUE CXEMBI JUIsl MOCTPOCHUS N300pakeHUN B IJIOCKOM

3epKaje u coouparomieil JTuH3e

1.17

OPUBOJIUTH TMpUMEpbl  (HaXoAuTh UHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO MCIOIb30BaHUsI (PU3MUYECKUX 3HAHUN B OBCEIHEBHOI
KU3HU Juig  oOecrieyeHHus Oe30macHOCTH Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKUMHU YCTPOICTBAMH, COXpaHEHHS 3I0POBbS U

CO6J'IIO,Z[6HI/I$I HOPM 3KOJIOTHYCCKOI'O ITOBCIACHUA B OKPY)KaIOH_Ieﬁ cpeac

1.18

OCYILIECTBISATh MOUCK MH(pOpMauu (PU3NIECKOTO COJCPKAHUS B CETH
WNurtepuer, camoctosTenbHo (GopMynupys TOUCKOBBIM  3ampoc,
HAaXOAWTh IYTH  OMNpEAEJCHHs]  JOCTOBEPHOCTH  IOJIy4E€HHOM
uH(pOPMAIMM HAa OCHOBE HMEIOLIUXCA 3HAHUM M JOMOJHHUTEIbHBIX

HNCTOYHHUKOB

1.19

UCNOJb30BaTh MpPU  BBINOJHEHUM YY4EOHBIX 3a/JaHUIl  Hay4dyHO-
HOMYJSPHYIO JIUTEPaTypy (U3NYECKOTO COJEpKAaHUs, CIPAaBOYHBIE
MaTepuainbl, pecypcel ceTd VHTepHeT; BnaneTh NpUEMaMH

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




3HAKOBOM CHUCTEMBI B JIPYT'yIO

1.20

CO3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHbIE COOOIIEHUS Ha
OCHOBE WH(MOpPMAIMU W3 HECKOJIBKHX HWCTOYHHKOB (PHU3NIESCKOTO
COJIepXKaHus, MyOIMYHO TPEACTABIATH PE3YAbTATHl MPOEKTHOW HITH
UCCIIEIOBATENIbCKOM ~ AEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
WCII0JIb30BAaTh U3yYEHHBIN MOHATUNHBIN allapaT U3y4aeMoro paszienna
(GU3UKKM W COMPOBOXKIATh BBHICTYIUICHHE NPE3CHTAIEH C Y4eTOM

0COOEHHOCTEN ayIMTOPUN CBEPCTHUKOB

1.21

MpPU BBITIOJIHEHUH Y4€OHBIX MPOEKTOB U HCCIEAOBAHUN (DU3HMYECKUX
IPOLIECCOB pacHpeseNsiTh 00S3aHHOCTH B T'pYMIE B COOTBETCTBUU C
MOCTABJICHHBIMU  3aJa4aMH, CJIEAUTh 3a BBINOJIHEHUWEM IUIaHa
JNEUCTBUA W KOPPEKTUPOBATh  €ro, aJE€KBATHO  OIICHUBATh
COOCTBEHHBIM BKJAJ B JCSITCIBHOCTH TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICUCTBUE,  TPOSBISAA  TOTOBHOCTh

paspeniatb KOHQIUKTHI




INPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUA

7 KJIIACC

Kon
pasjaena

Kon
3JIEMEHTAa

HpOBepﬂeMble 3JIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B [IO3HAHMUN OKPYXXAIOIIIEI'O MUPA

11

®usznka — Hayka O mnOpupoje. SIBiIEeHHMS TPUPOIBIL.
®dusnueckre  SABICHUSA: MEXaHMYECKHE, TEIUIOBBIE,

OJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

Ousnueckne  BenuuuHbL.  M3Mepenwe  usmyeckux
BemuunH.  Dusuueckwe  mpubopel.  [lorpemrHocTh

n3MepeHnil. MexxayHapoaHasi CUCTEMa €UHUIL

13

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

HaOJIFOIAEMOTO SIBJICHUS

1.4

Onucanne PU3NIECKUX SIBJICHUHN C IIOMOIIBIO MOJICIICH

15

[IpakTrueckue pabOTHI:

#H##Par###lI3MepeHue pacCTOsIHUIA.
###Par###lI3mepenne oO0bEMa KUIKOCTH W TBEPAOTO
Tena.

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

KUAKOCTHOI'O TEPMOMCETPA U JATUHNKA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJEHM O CTPOEHMU BEIIIECTBA

2.1

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

CTPOCHHC BCILICCTBA

2.2

###HPar## JIBroxkeHne YacTHIl  BEIICCTBA. Css13b
CKOpPOCTH  JBIDKEHHS  YacTHIl C  TEeMIeparypoil.

BpoynoBckoe nBmxenue, muddysus

2.3

BzauMopelicTBue 4acTHUIl BEIIECTBA: MMPUTKCHUC U

OTTAJIKUBAHHUE




HiHtParf#HH# ArperaTHble COCTOSHUSI BEILIECTBA: CTPOEHUE

ra3oB, >KMJIKOCTEH U TBEPIABIX (KPUCTALIIMYECKUX) TEll.

2.4 B3anMocBsa3p MeEXKIy CBOWCTBAMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHHSIX U KX aTOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIBI
[IpakTuueckue paboOThI:
#H##Par###0O1enka quameTpa aromMa METOJIOM PsiioB (C
UCIIOJIb30BaHuEeM GoTorpaduii).

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

pacuIupeHus ra3os.
HHPar##H#OnbITBl 110 OOHAPYXKEHUIO JAEWCTBUS  CHI

MOJIEKYJISIPHOTO MPUTSKEHUS

JIBWDKEHME U B3BAMMOJIEMCTBUE TEJI

31 MexaHnueckoe JIBUKECHHE. PaBHOomepHOE 51
' HEpPaBHOMEPHOE JIBIYKEHUE
#H##PartH#CKOpOCTb. Cpennssist CKOpPOCTh npu
3.2 HEPaBHOMEPHOM JBWKEHUHU. Pacu€T myTu w BpeMeHH
JBYKCHUS
SlBnenne mHepuuu. 3akOH HHEpHUU. B3aumoneincteue
3.3 TeJ KaK NMpUYMHA U3MEHEHHS CKOPOCTH JBHMIKEHUS Tell.
Macca kak Mepa HHEpTHOCTH Teja
34 #H#HPar### liotHocTs, BeniectBa. CBSA3b IUIOTHOCTH C
' KOJIMYECTBOM MOJICKYJI B €IMHHIIE 00ObEMa BEIIeCTBA
35 Cula KaK XapaKTepUCTHKA B3aMMOICHCTBUS TEJ
36 Cuna ynpyroctu u 3akoH ['yka. M3MepeHue cuiibl C
' MOMOIIIBIO JTHHAMOMETPA
37 #HHPar##H#SIBnenne TArOoTeHHS M cuia TshkecTtH. Crita
' TSKECTU Ha Apyrux mianerax. Bec tena. HeBecomocTh
38 Cuna tpenus. TpeHHe CKONBXKEHHS W TPEHUE MOKOS.
' Tpenue B Ipupoae U TEXHUKE
39 ###Par###Crnoxenne Cuj, HaANpPaBICHHBIX MO OJHOU
. npsMoN. PaBHoAeHCTBYIOIIAs CHII
3.10 [IpakTuyeckue paboThI:




OnpeneneHne CKOPOCTH  PAaBHOMEPHOTO  JBHIKEHMS
(wapuka B JKUIKOCTH, MOJEIHU  DIIEKTPUYECKOIO
aBToMOoOWIsE u Tak panee). OmnpeneneHue cpenHei
CKOpOCTH CKOJIBKEHHUS Opycka WJIM IIapuKa IIo
HAaKJIOHHOM miIockoctd. OmnpeneneHue  IIOTHOCTU
TBEPJIOTO Tena. OnbIThI, JIEMOHCTPUPYIOLIUE
3aBHCHMOCTBH pacTshKeHus (AedopMaruu) MpyKUHBI OT
OPWIOKEHHOW  cuibl.  ONBITBI, JIEMOHCTPHUPYIOLIUE
3aBUCUMOCTb CHJIBI TPEHUSl CKOJIbKEHUS OT Beca Tella U

XapaKTepa CONpPHUKACAIOIINXCs TOBEPXHOCTEH

dusnyeckure IBICHUS B npupoac: NMpuMEPbI ABUKCHUA C

3.11 Pa3JINYHBIMU CKOPOCTSMH B )KUBOW U HEXKMBOM IPUPOJIE,
JICHCTBUE CHIIBI TPSHHSI B IPUPOJIC U TEXHUKE
3.12 TexHuyeckue ycTpoHCTBa: IMHAMOMETP, MOAUIUITHUKH
JIABJIEHUE TBEPBIX TEJIL, )KUIKOCTEN U TA30B
41 Hasnenue TtBEpmoro Tema. CrocoObl yYMEHBIICHHS U
' YBEJIMYEHUS 1aBICHUS
49 JlaBiieHue raza. 3aBUCUMOCTD JaBJICHUS T'a3a OT 00bEMa,
' TeMIepaTypbl
43 [lepenaua naBneHus: TBEPABIMHU TEJAMU, KUIKOCTSIMH U
' razamu. 3akoH Ilackans. [IlHeBMaTHUYeCKnEe MaIIMHbI
3aBUCUMOCTh  JIaBJICHUS JKUIKOCTH OT  TJIyOMHBI.
4.4 I'mapocraTudeckuii mapagokc. CooOmarommecs: Cocybl.
['unpaBinyecKkue MEXaHU3Mbl
Atmocdepa 3emnu u atmMochepHoe naBiaeHue. [Ipuannbl
45 CYIIECTBOBaHMs BO3IYHIHONH 000j0uku 3emiu. OnbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO TaBICHUS OT
BBICOTHI HaJ YpPOBHEM MODSI
46 N3mepenue armocdepnoro pasnenus. [IpuGopsr mis
. U3MepeHus: aTMOC(HEPHOTO AaBICHHUS
JleiicTBUE KUIKOCTU W ra3a Ha MOTPYKEHHOE B HUX
4.7 Teno. BelTankuBaromias (apxumenoBa) cuia.  3aKOH
Apxumena
4.8 [InaBanue ten. Bo3myxonnaBanue




4.9

[IpakTuueckue pabOTHI:

HccnenoBanue 3aBUCMMOCTM Beca Tella B BOAE OT
00beMa TOTPYKCHHOH B IKHMIKOCTb YacTH Tela.
Omnpenenenre BBITAIKUBAIONIEH CUJIbL, IEHCTBYIOIIEH HA
TENO0, HOrPy)KEHHOe B  KuakocTh.  IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAKOUIEH CHUJIbI, JEHCTBYIOIIEH
Ha TEJIO B JKUAKOCTH, OT Macchl Tena. OnbIThl,
JEMOHCTPUPYIOIIUE  3aBUCUMOCTb  BBITAJIKHBAIOIIEH
CHUJIBI, JIEUCTBYIOIIEH Ha TEJIO B >KUIAKOCTH, OT 00BheMa
HNOTPYKCHHOU B KHJKOCTh YacTH TeJla U OT IJIOTHOCTU
xkuakoctn.  KoHcTpywpoBanue — apeomeTrpa  WIH
KOHCTPYMpOBaHUE  JIOAKM U  OIpEJesIeHHe e

TPY3010ILEMHOCTH

4.10

dusnyeckre SIBJICHUS B TPHUPOJE: BIIMSIHHE
aTMOC(hEepHOTO JIaBJICHH Ha )KUBOW OpraHW3M, IIJIaBaHUE

pBIO

411

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

apeoMeTp

PABOTA, MOITHOCTD, DHEPI'UA

5.1 Mexanudeckas paborta
5.2 MexaHnyeckast MOIIHOCTb
£ 3 [lpocTteie  MeXaHWU3MBL:  pblUar, OJOK, HAKJIOHHAs
' TI0CKOCTh. [IpaBuiio paBHOBECHS pbluara
54 [IpumeHenue npaBuiia paBHOBECHS pblyara K 0J0Ky
«3Bomoroe  mpaBwio»  MexaHuku.  Koaddurmumenrt
55 TI0JIC3HOTO JCHCTBUSI MEXaHH3MOB. [Tpocteie
MEXaHHU3MbI B OBITY U TEXHUKE
5.6 [ToTeHnmanpHas SHEpPTruu Telna, MOAHITOro Haja 3eMieh
5.7 Kunernueckas sHeprus
£ g [Tonnass mMexanuueckass >Heprus. 3aKOH H3MEHEHHS U
. COXpaHEHMS MEXaHUUECKOM SHEepruu
5.9 [IpakTuyeckue paboThI:




H##HtPar##H#Onpeneneue paOOTbl CUJIBI TPEHHs IIpU
PAaBHOMCPHOM IBWXXCHHU TCJIa 11O I‘OpH30HT3,JIbH0ﬁ
NMoBepXHOCTU. MccnenoBanue  yCcIOBUM  PaBHOBECHS
ppraara. M3mepenme KIIJI HaAKIOHHOM IUIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUs] MEXaHUYECKOU SHEPTUU

dusnyeckre SIBICHUS B npupoaec: pbl4yaru B TCIIC

5.10
YeJoBeKa
TexHuyeckue yCTpOWCTBA: pblyar, TMOJBHKHBIA H
511 HETMOJBUKHBIM OJIOKH, HAKJIOHHAS TIJIOCKOCTbh, MPOCTHIE
MEXaHU3MBbI B ObITY
8 KJIACC
Kon Kon
IIpoBepsieMble 31€eMEHTHI CO/IePKAHUS
pasaeia 3JIeMeHTAa
TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISPHO-KHUHETHYECKOM
6.1 TEOpUU CTpOEHUs BemecTBa. Macca U pasMepsl
' MoJeKya.  OnbITbl, MOATBEPXKAAOIINE  OCHOBHBIC
MOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUHU
Mopnenn  TBEpAOro, KMAKOTO W Ta3000pa3sHOro
6.2 cocrosinuil BemectBa. Kpucraminyeckue u amopHbie
Tena
OObsicHEHHE CBOWCTB r'a30B, KUIAKOCTEH M TBEPJBIX TEJ
0 6.3 Ha OCHOBE IIOJIOKEHUN MOJEKYJIIPHOKMHETUUECKON
TEOpUn
6.4 CMmauuBaHuE U KallWJUISIPHBIE SIBJICHUS
6.5 TeroBoe paclIMpeHHE U CKATHE
66 Temneparypa. CBs3b TemmepaTypbl CO CKOpPOCTHIO
. TEIJIOBOTO JABUKEHUS YaCTHUIL
6.7 Buytpennss sueprus. CnocoObl H3MEHEHHsI BHYTPEHHEH
. SHEPTUU: TeIIonepeaaya i COBEpIICHUE PabOThI
6.8 Buasl Tennonepenaun: TEIONPOBOJHOCTb, KOHBEKIIMS,




U3IIy4CHHE

KommuecTtBo TEIUIOTHI. ViaenpHat  TEIIOEMKOCTH

6.9
BEIIIECTBA
TemmooOMEH U TEIUIOBOE paBHOBECHE. YPpaBHEHHE
6.10
TEIUIOBOTO OanaHca
611 [1naBnenue u oTBepEBaHNE KPUCTAIUIMUECKUX BEILIECTB.
. VY aenpHas TEIIIOTA MIaBJICHUS
[TapooOpazoBanne u  KoHaeHcauus. Vcmapenue.
6.19 Kunenue. VYpaenbHas  Temiora  mapooOpa3oBaHUA.
. 3aBUCUMOCTb TEMIIEpPAaTypbl KUIIEHUS OT aTMoc(epHOro
JTaBJICHUS
6.13 BrnaxxHocth Bo3myxa
6.14 OHeprus TOIUINBA. Y IelbHAs TEII0TA CTOPAHUs
[punuuner  pabotel  TemnoBeix  aurateneit  KITJI
6.15 TEIIOBOIO JIBHUraress. TemIoBble ABUTATENH U 3alllUTa
OKpY>Kalolleu cpeibl
3aKOH COXpaHEeHHMsI U MIPEBPALLEHUS SHEPTUN B TEIUIOBBIX
6.16
mporeccax
[TpakTryeckue paboThI:
#H#HPar###OnbITEI 0 OOHAPYKEHUIO JIEUCTBHUS  CHJI
MOJIEKYJIIPHOTO MPUTSKECHHUS.
###Parf##0OnbITBl  TIO0  BBIPAIMBAHUIO  KPUCTAIIJIOB
MOBapEHHO COMM UM caxapa.
#HHP artHH#OnbITH o HaOIIOAEHUIO TEIUIOBOT'O
617 pacuIvpeHusl ra30B, )KUIKOCTEH U TBEPIBIX Tell.

##HtPar#H#OnpeneneHue naBieHHs BO3ayXa B OayuioHe
HITPHIIA.

HA#H#Par#H##ONBITBI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTH
JABJICHHUS] BO3JyXa OT €ro o0beMa M HarpeBaHUs WIH
OXJTaXKICHUSI.

###Par###1 IpoBepka runore3bl JIUHEMHON 3aBUCUMOCTHU

JJIMHBI CTOJI0MKA KHUIAKOCTU B TCpMOMC’I’pH‘lCCKOﬁ




TpyOKe OT TEeMIIepaTyphI.

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

HiHtPar#Ht#llccnenoBanue sIBIEHUSI TEIUIOOOMEHa IpU
CMEIIMBAHUM XOJOAHON U rOpsYEH BOJIBI.
#H##Par###Onpenenenue KOJIMYECTBA TEILIOTHI,
MOJIYYeHHOTO BOJIOM TIPH TEIJIOOOMEHE C HarpeThiM
METATUICCKAM IIHITTHIPOM.

#H##Part###Onpenenenue yAETbHOM TEIUIOEMKOCTH
BEILlECTBA.

###Par###lccnenoBanue mporecca HCTapeHHUs..
###Par###Onpenenenne  OTHOCUTEIBHOW — BIQKHOCTH
BO3/yXa.

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

JIBJA.

6.18

Ousnyeckue SBJICHHS B TMPUPOJIE: TOBEPXHOCTHOE
HaTSDKEHME W KalWUISIPHbIE SBJICHUS B IPHUPOJE,
KpUCTAJUIBI B MpHUpoje, uznydenue CoiHIa, 3aMep3aHue
BOJI0OEMOB, MOpPCKHE Opu3bl; 00pa3oBaHKUE pOCHl, TyMaHa,

HNHEs, CHETa.

6.19

Texuuyeckue  ycTpoiicTBa:  KamWUISIPbI, IPUMEPHI
HCIOJIb30BAaHUSl KPUCTAIJIOB, HUJIKOCTHBIA TEPMOMETD,
JaT4YUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOIUICHHUS
JIOMOB, TUTPOMETPBI, TCUXPOMETp, IMapoBas TypOHHa,

ABUT'aTC]Ib BHYTPCHHCT'O CrOPpaHUsA.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poia 3IeKTpUYECKUX 3apsa10B
Bs3aumopelictBue 3apsokeHHbIX Ten.  3akoH  Kynona

7.2 (3aBUCUMOCTb CHJIBI B3aMOICHCTBUS 3apsKEHHBIX TEJ OT
BEJIMUMHBI 3apsAI0B U PACCTOSHUS MEXTY TeJIaMu )

73 Onexrpuueckoe nose. HanpsEeHHOCTh JIEKTPUUYECKOTO

I1OJIA. HpI/IHI_II/IH CYIICPIIO3UIHUUN SJICKTPUUCCKUX moJjei




(Ha KaUECTBEHHOM YpPOBHE)

Hocurenn osnexTpudeckux 3apsaoB.  DJIEMEHTapHBIN

7.4 anekTpuueckuit 3apan. Ctpoenue aroma. [IpoBogHUKY 1
JUDJIEKTPUKA
7.5 3aK0H COXPaHEHHS JIEKTPUUECKOTO 3apsiaa
26 ONeKTpuYeckuid  TOK.  YCJOBUSA  CYILECTBOBaHHUS
. AJIEKTPUYECKOr0 TOKA. FICTOUHHUKH [TOCTOSIHHOTO TOKa
HerictBus BIEKTPUIECKOTO TOKa (TerioBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKHd TOK B
KHUIKOCTSIX M ra3ax
- Onektpudeckass 1enb. Cuina Toka. DIJIEKTPUYECKOE
' HarpspKeHHe
. ConpoTtusneHnue MIPOBOJIHUKA. VY nenvHOE
. COTPOTHBJIEHUE BEILIECTBA
7.10 3akon Oma a1 ydacTka 1enu
[locnenoBarenbHOe W MapayiebHOE  COEAWHEHHE
7.11
IIPOBOJHUKOB
PaGoTta ¥ MOUIHOCTH AJIEKTPUUYECKOTO TOKA. 3aKOH
7.12
Hxoynsa — Jlenna
13 OJeKTpUYecKue Lenu W MOTPEOUTENN 3NIEKTPUYECKON
' sHepruu B ObiTy. KopoTkoe 3amblkaHue
[TocrosiHHble MarHuThl. B3aummopelcTBUE MOCTOSIHHBIX
7.14
MarHuToB
MarnuTtHoe mnosne. MarHutHoe noje 3eMid U ero
7.15
3Ha4YeHHUeE 711 )KU3HU Ha 3emiie
216 OmnbIT Opcreaa. MarHuTHoe 1MoJie JIEKTPUYECKOro TOKa.
. [IpuMeHeHMe 1eKTPOMarHuTOB B TEXHUKE
JlelicTBue MarHUTHOTO TOJS HAa MPOBOJHUK C TOKOM.
217 DneKkTpoBUTaTeNb MOCTOSTHHOTO ToKa. Mcmonb3oBanue
. UIEKTPOJBUTaTeNIell B TEXHUYECKUX YCTPOMCTBAaX M Ha
TPaHCIIOpTe
7.18 Onbitel  ®apages.  SIBneHue  3IEKTPOMAarHUTHOM




uHayknuu. 1Ipasuno Jlenna

DIIeKTPOreHePaTop. Crioco0bI MOJTy4EHHUSI
7.19 ANEKTPUUECKON SHEPIUH. DJIeKTPOCTAHLIUU Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHU

[IpakTuueckue paboOThI:

OnBITH 0 HAOTIOACHUIO JIEKTPU3ANNH TET UWHAYKIIUCH

Y TIPH COTPUKOCHOBCHHUMU.

HccnenoBanue A€MCTBUA DJIEKTPUYECKOTO TMOJS  Ha

MIPOBOIHHUKY ¥ IUDJICKTPUKH.

COopka u mpoBepka palbOTHl AIEKTPUUECKOW IIeTH

ITOCTOSIHHOTO TOKA.

H3mepenue u peryJaupoBaHUe CHITBI TOKA.

M3Mepenue u peryaupoBaHue HAPSHKCHUS.

HcciienoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3

PE3UCTOP, OT COMPOTHBIICHUS PE3UCTOPA M HAMPSDKECHUS

Ha PE3UCTOpE.

OMBITHL, JIEMOHCTPHUPYIOITHE 3aBUCHUMOCTD

AIIEKTPUYECKOTO COMPOTHUBJICHUS TPOBOJHUKA OT €ro
7.20 JUTHHBI, TUIOIIA I ITOTIEPEYHOTO CEUCHUS U MaTepuraa.

[IpoBepka TmpaBuiaa CIOXKEHUS HANPsDKCHUH — TIpU
MOCIIC/IOBAaTEIbHOM ~ COCAMHEHUU JIBYX PE3UCTOPOB.
[IpoBepka mpaBuia Uisl CHJIBI TOKA MPHU MapaLICITbHOM
coemMHeHUH  pe3uctopoB.  OmpexneneHue  pabOTHI
ANEKTPUUECKOTO  TOKa, HIAYLIETO 4Yepe3  Pe3UucTop.
OmnpeneneHnue  MOUIHOCTH — DJIGKTPUYECKOTO  TOKa,
BBIZICIISIEMOM Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKa, WAYIIETO Yepe3 JaMIOYKy, OT HalpsHKEHUs
Ha Heil. Onpenenenue KII/[ narpesarens. Mccnenosanue
MarHuTHOTO B3aWMOJICCTBUS MOCTOSHHBIX MAarHHUTOB.
N3yyeHne MarHuTHOTO MOJISI HOCTOSIHHBIX MAarHUTOB TMPH
ux OoObemMHeHWH ©  pazaeneHuu. lccnemoBaHue
JIEHUCTBUSI SIIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OHBITBI, ACMOHCTPUPYIOINC 3aBUCHUMOCTD CHUJIbI




B3aUMOJICVCTBUS KATYIIKH C TOKOM M MarHuTa OT CHJIbI
TOKa M HampaBJEHUs TOKa B Karymike. M3ydeHue

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

KoncrpyupoBanue u U3y4eHNE paboThI
3JIEKTPOIBUT ATEIS. N3smepenue KITJ
IEKTPOABUT ATENBHON YCTaHOBKH. OnbITbI o

HNCCICA0OBAaHUIO SABJICHUA BHGKTPOMB,FHI/ITHOI;'I HHAYKOHU:
HCCICIO0BAaHUC W3MCHCHHMI 3HAUCHUS U HaIlpaBJICHUA

WHIYKIIMOHHOTO TOKa

7.21

@usnyeckue SBJICHHUS B MPUPOJE: DBJIECKTPUUYECKHE
ABIIEHUS B  aTMocdepe,  INEKTPUYECTBO  KUBBIX
OpraHu3MOB, MarHUTHOE TOJIe 3eMJIH, Ipeid IMOIIOCOB,
POJIb MAarHuTHOT'O ITOJIA JJId )KU3HU Ha 3eMJ'Ie, MOJIAPHOC

CHUSHHEC

1.22

TexHnueckne yCTpOWCTBA: 3JIEKTPOCKOMN, amIepMeETp,
BOJIETMETP, PEOCTAT, CUCTUUK DJIECKTPUUECKOW SHEPIHH,
JJIEKTPOOCBETUTENbHBIE ~ MPUOOPBI,  HarpeBaTelIbHbIC
AIEKTPONPHOOPHI (puMeps), AMEKTPUUIECKUE
NPENOXPAHUTENM, DJIEKTPOMATHUT, AJIEKTPOIBUIaTENb

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

9 KUIACC
Kon
Kon snemenra [TpoBepsieMbI€ 3IE€MEHTHI COACPIKAHUS
paznena
MEXAHUWYECKUE SBJIEHUA
Mexanudeckoe JBIDKeHHE. MarepuaiabHas — TOYKa.
81 Cucrema otcuera
8 8.2 OTHOCHUTETHHOCTh MEXaHHUECKOTO JIBIKEHUS
8.3 PaBHOMEpHOE NpAMOIMHEWHOE BIKEHUE
###Par####HepaBHOMEpHOE NPSIMOJIMHEWHOE JIBUYKEHUE.
8.4 CpenHsis W  MTHOBEHHass CKOpPOCTh  Tela  IpH

HCPAaBHOMCPHOM JABUKCHUN




Yckopenue. PaBHOYCKOpEHHOE IIPSIMOJIMHENHOE

8.5
JIBYOKCHUE
8.6 #H#HPar###CBobOonHoe magenne. OnbiTol ["ammmes
HiHtPar#Ht#PaBHOMEpHOE JIBUKEHHE II0 OKPYXHOCTH.
8.7 [lepron m yactora oOpaieHus. JluneitHas u yrioBas
ckopoctu. LleHTpocTpeMuTenbHOE YCKOPEHHE
8.8 [TepBriit 3axkon HeroToHa
8.9 Bropoii 3akon Hetotona
8.10 Tperuii 3akoH HproToHa
8.11 #HH#APar###] [puHIIMIT CYTIEPIIO3UITUU CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
#H#HtPar#H###Cunia  TpeHUs: CuiIa TPEHHUS CKOJBKEHHS,
CHJIa TPESHUS TIOKOSI, IPYTUe BUIBI TPESHUS
8.14 ##HtPar##H#Cuna  TSHKECTH U 3aKOH  BCEMHUPHOTO
' TATOTEHHS. Y CKOPEHHE CBOOOIHOTO Ta/ICHUS
8.15 Jewxenne  mianer  Bokpyr  Comnma.  IlepBas
' KocMUuYeckasi CkopocTb. HeBecoMocTh 1 eperpy3ku
PaBHOBecue MaTepuanbHON TOUKH. AGCOIIOTHO TBEPOE
8.16 oo
8.17 #H##Par###PaBHOBecHe TBEPJOTO TeJla ¢ 3aKPEIUICHHOMN
' OCbI0 BparieHus. MomeHT cuibl. LleHTp Tsoxectu
8.18 Nmmynbce Tena. 3Menenne ummynbca. IMIynbe cuibl
8.19 3aK0oH COXpaHEHUs UMITYJIbCa
8.20 HHHPar###PeakTUBHOE NBUKEHUE
8.21 Mexanundeckasi paboTa U MOIIIHOCTb
892 PaGora cun TsmkectH, ympyroctd, TpeHus. CBszb
' SHEPruu U paboThI
[loTeHnmaneHass 2HEprus Tena, MOJHATOTO  Haj
8.23 MOBEPXHOCTHIO 3eMJIH
8.24 [ToreHumanpHas SHEPTUs CHKATOUN MPYKUHBI
###Par#H#H#KuneTnaeckas JHEPIHUsl. Teopema 0o
8.25 KUHETUYECKOU dHEPTUn
8.26 HiHPar#H##3aKoH cOXpaHEHHsI MEXaHUYECKON SHEPruu




8.27

[IpakTuueckue pabOTHI:

OrnpezeneHue CpeHe CKOPOCTH CKOJIbXKEHUS Opycka
WIM JIBUKEHUS IIapuKa [0 HAaKJIOHHOM IJIOCKOCTH.
Omnpenenenre yCKOpeHUs Tejaa MpPU PaBHOYCKOPEHHOM
JBUKEHUH 110 HAKIIOHHOM MJIOCKOCTH.

WccnenoBanue 3aBUCUMOCTM IyTH OT BPEMEHU IIpU
PaBHOYCKOPEHHOM JIBIKEHHH 0€3 HaualabHON CKOPOCTH.
[IpoBepka rumoTe3bl: €ciaud MNpUd PaBHOYCKOPEHHOM
JIBUKEHUM O€3 HayaJbHOM CKOpPOCTHU IyTH OTHOCATCS
KaK psJI HEUCTHBIX 4YHCEN, TO COOTBETCTBYIOLINE
MPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUS
OT CWIbl HOpManbHOro naBieHus. OmnpeneneHue
koo durmenTa TpeHus CKoIbkeHus. OmnpeneneHne
KECTKOCTH TpyxkuHbl. Omnpenenenue padOThl CUIIBI
TpeHHs] TpU PAaBHOMEPHOM JBM)KEHHU TeJa 1O
TOPU30HTAJIbHON ToBepxHOCTH. OmpeneneHue padOTHI
CHWJIBl  yOpYrocTM  Ipu  MOJbEME  Ipy3a ¢
UCTOJIb30BAHUEM  HEMOABMXKHOIO U IOJBHKHOTO

OJIOKOB

8.28

duzndeckue SBICHUS B IIpUupoacC: MPUIKUBEI U OTJIINBEI,
JABHMKCHUEC IIJIAaHCT ComHeuHoM CHUCTEMBI, PCAKTUBHOC

JABVXXCHHUE )KMBBIX OPraHu3MOB

8.29

Texuuueckue  yCTpPONCTBAa:  CIUIOMETpP,  AATUUKH

IMOJIOKCHMS, paCCTOSIHHUA U YCKOPCHUS, PAKETBL

MEXAHUYECKHUE KOJIEBAHW 11 BOJIHBI

KonebarensHoe JBHXKXCHUC. OcCHOBHBIE XapaKTCPpHUCTUKH

o1 KOJIe0aHU: Mepuo/I, 4aCTOTa, AMILIUTY/IA
62 MareMarudyeckuii u MPY>KUHHBIN MAasITHHUKH.
' [IpeBpaienue sHeprun Npu KouedaTeIbHOM IBUKCHUN
9.3 3aryxaromue KoneOaHus. BbIHYyXIeHHBIE KOJIeOaHUS.
' Pe3onanc
Mexaandeckue BoJHBL. CBoICTBAa MeXaHWMYECKHUX BOJIH.
9.4 [IpogonbpHble U momnepedHble BOJHBI. J[JIMHA BOJHBI U

CKOPOCTb €€ pacpocTpaHeHuss. MeXxaHM4eCKHE BOJIHbBI B




TBEPJIOM TeJle, CEHCMUYECKHE BOJTHBI

9.5 3Byk. ['poMKkoCTh 1 BbICOTA 3ByKa. OTpakeHHE 3ByKa

9.6 Nudpa3Byk u yapTpazByk
[IpakTuueckue paboOThI:
OnpeneneHne 4YacTOTBl HW  HEpHOAA  KOJICOAHMMA
MaTEeMaTHYECKOTO MasTHUKA.
OnpeneneHne 4YacTOTBl HW  HEpHOAA  KOJICOAHMIMA
NPYKHHHOTO MasiTHUKA

07 HccnemoBanue 3aBUCMMOCTH — TepHoJia  KoJIeOaHUMU

' MOJIBEIEHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnemoBanne 3aBUCMMOCTH — TepHoOJa  KoJIeOaHUMU
NPYKHHHOTO MasTHUKAa OT Macchl rpys3a. l[IpoBepka
HE3aBHCHMOCTH neproaa KOJIcOaHU rpy3a,
MOJIBEIIICHHOTO K HHUTH, OT MAcChl Ipy3a U KECTKOCTH
IPYXUHBL. M3MepeHne yCKOpEeHUs CBOOOTHOTO Ta/ICHHS
dusnyeckue SIBICHUS B TPUPOJIC: BOCIPHUATHE 3BYKOB

9.8 JKUBOTHBIMH, 3EMJICTPSCEHUE, CEUCMHUYCCKUE BOJIHBI,
IyHAMH, X0

9.9 TexHuyeckue yCTPOMCTBA: HXOJIOT, HCIOJb30BaHUE

yIbTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE IIOJIE U OJIEKTPOMAI'HUTHBIE BOJIHbBI

:‘)J'ICKTpOMaFHI/ITHOG I10JIC. :‘)HCKTpOMaFHI/ITHHC BOJIHEI.

101 CBoiicTBa NIEKTPOMArHUTHBIX BOJH

10.2 [Ixaa 3MeKTpOMarHUTHBIX BOJIH

103 OnexkTpoMarHuTHas npupoga csera. CKOpOCTb CBeTa.

' BoustHOBEIE CBOliCTBa CBeTa

[MpakTrueckue padoOTHI:

10.4 W3ydyenune CBOICTB  DJIEKTPOMAarHUTHBIX BOJH €
MOMOIIIbI0O MOOMIIBHOTO TeseoHa
@dusznueckue SBIEHHA B MpUpoje: OHOIOTHYECKOe

10.5 JeiicTere BUMIMOTO, yABTPahHOIETOBOTO "
PEHTI'€HOBCKOTO M3JTy4YeHUH

106 Texuuueckue ycTpoiicTBa: UCIIOJIb30BaHUE

OJICKTPOMArHUTHBIX BOJIH JJISA COTOBOM CBSI3U
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CBETOBbBIE ABJIEHUA

111 JlyueBas monens ceera. MictouHuku cera
11.2 [IpsimosnHENHOE pacpoCTpaHEHHUE CBETA
Otpaxenue cBera. [lmockoe 3epkasio. 3aK0H OTpasKEHUs
11.3
cBeTa
114 [Ipenomnenne cBera. 3akoH MPEIOMIIEHUS CBETA.
' [lonHoe BHyTpeHHEE OTpaKEHHE CBETA
115 JInnza. Xox tydeil B TuH3e
116 OnTnueckast cucreMa (QoroanmnapaTa, MUKPOCKONa H
' TenecKkona
117 I'ma3 xak onruyeckas cucrema. biuzopykocts u
' JAJIbHO30PKOCTh
118 Paznoxenue Oenoro ceera B cnektp. OnbiTel HptoTOHA.
' CrnosxeHue crieKTpaibHbIX IBETOB. J{ucnepcus ceera
[IpakTuueckue paboThI:
#H#HPar##ccnenosanue 3aBUCUMOCTH yria
OTpaXCHHsI CBETOBOTO JIy4ya OT yIJia MaJeHHUs.
###Par##13yuenne  XapaKTEpUCTUK  H300paKECHUS
npeaMeTa B IUIOCKOM 3epKalie.
#H#HPar##H#ccnenosanue 3aBUCUMOCTH yria
MpeoOMIIEHUs] CBETOBOTO Jiyya OT yIJia MaJeHUs Ha
119 TPaHHULIE «BO3AYX — CTEKIIOM.
' ###Par### lonyyenne  W300paXEHWH C  MOMOIIBIO
coOuparoiie JUH3BL
##HtPar##HOnpenenenne  (OKYCHOTO  pacCTOSIHUS U
OTNITUYECKOM CUITBI COOUPAIOIIECH JTMH3BI.
H#HPar#H##ONbITEL MO PA3NOKEHUIO Oenoro cBera B
CHEKTp.
#H##HPar###OnbIThl 110 BOCHPUATUIO IIBETA IMPEAMETOB
IIPU UX HAOIIOJICHUU Yepe3 [[BETOBbIC (PHIIBTPHI
®dusnueckue sBieHUS B npupoje: 3atMeHust CoHLa u
11.10 Jlynbl, 11B€Ta TeJd, ONTHYECKHE SIBJICHHS B arMocdepe
(uBet HeOa, pedpakiys, pagyra, MUpax)
11.11 Texuuueckne YCTpONCTBA: OUKH, MIEPUCKOTI,




doToanmapar, ONTHIESCKUE CBETOBOIBI
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KBAHTOBBGIE SABJIEHUA
121 OmnbiTel Pezepdopna m miaHerapHas MOJIENb aToMa.
' Monens aroma bopa
192 Hcnyckanne u morjomeHue cBera aToMoMm. KBaHTBHL
' JInnenyaTeie CIEKTPBI
12.3 PagnoaktuBHOCTh. Anb(a, 6eTa- u raMMa-u3ITydeHUs
124 Crpoenne artomHoro sdnpa. HykinonHas  Mozenb
' aTOMHOTO siapa. M3oTomnsl
125 PagnoaxTtuBHble npeBpameHus. Ilepuon momypacmana
' ATOMHBIX SI/IEp
126 SnepHble peakuuu. 3aKOHBI COXpPAaHEHUs 3aps0BOTO U
' MacCOBOI'O YUCET
12.7 DHeprus CBsI3u aTOMHBIX siiep. CBSA3b MacChl U DHEPTUU
128 Peakuu cunTe3a u nenenus saep. VICTOUHUKH SHEPruu
' CouHILIa U 3BE€31
129 Snepnas  sHepreruka. JlelicTBHE — paJlMOAKTHBHBIX
' W3JIyYCHHUI Ha )KUBbIE OPTaHU3MBbI
[IpakTrueckue pabOTHI:
HalmroneHrne CIUIOMIHBIX W JIMHEWYaThIX CIIEKTPOB
12.10 U3ITyYEHUS.
HccnenoBanue TpEeKOB: U3MEpPEHUE SHEPrUM YaCTHUIBI
110 TOPMO3HOMY ITyTH (110 poTorpadusam).
W3mepenue paaroakTUBHOTO GoHa
®dusnueckue SABIEHUS B IPUPOJE: ECTECTBEHHBIN
pPaAOAKTUBHBIN ¢ox, KOCMUYECKUE Jy4H,
12.11 pPaZMOaKTUBHOE U3JIY4YEHHE TMPUPOTHBIX MUHEPAJIOB,
JEHCTBUE PpPAJUOAKTUBHBIX H3JIyYCHHM Ha OpraHu3M
YeJI0BeKa
12,19 Texnuueckue yYCTpOICTBa: CIIEKTPOCKOII,

HH)IHBPI,Z[yaJ'ILHLIﬁ J03UMCETP, KaMeEpa Bunbscona




MMPOBEPSIEMBIE HA OI'D I1O ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3BOBATEJIBHOM
IPOI'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  ¢u3MKM B  HAyYHOM  KapTHHE  MHpa;
chopMUPOBAaHHOCTH 0A30BBIX MPEACTABJICHHUI O 3aKOHOMEPHOU CBSI3HU
U TI03HABAa€MOCTH SIBJICHMHW MPUPOJBI, O POJM HKCIEPUMEHTa B
¢usuke, o cucreMooOpasyroueil poau (U3MKK B Pa3BUTHH
€CTECTBEHHbIX HAyK, TEXHHKHM M TEXHOJIOTMH, 00 3BOJIOLUHU
¢u3nyecKux 3HAHUM U UX POJIM B IIEJIOCTHOM €CTECTBEHHOHAYYHOM
KapTUHE MHpa, O BKJIAJ€ POCCUHUCKUX U 3apyOeXHBIX YUCHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHUE IPOLIECCOB OKPYKAIOIIETO

Mupa, pasBUTHC TEXHUKU U TEXHOJIOTHI

3HaHMS O BHMJAX MaTepuu (BEIIECTBO M TIOJIE), O JBWKEHHH KakK
crioco0e CyIIecTBOBaHMSI MaTEPUH, 00 aTOMHO-MOJIEKYJIIPHON TEOPUHU
CTPOCHHS BEIIEeCTBa, O (PU3WYECKOW CYITHOCTH SIBJICHHH TMPUPOIBI
(MeXaHMYECKHX, TEIJIOBBIX, JJEKTPOMAarHUTHBIX M KBaHTOBBIX);
YMEHHE pa3uyaTh SIBJICHUS 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX JaHHOE (PU3NYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSIBICHUE U3YYECHHBIX (PU3UUYECKUX SBICHUMN
B OKpYXalollleM MHpE, BBIIEIsSISI HMX CYIIECTBEHHbIE CBOWCTBA

(Tpu3HaKK)

Bnagenue ocHoBaMM NOHSTHMHOIO alrapara U CHMBOJHUYCCKOI'O
SA3bIKa (I)I/ISI/IKI/I " HUCIIOJIb30BAHHUC HX I PCHICHUSA y‘le6HLIX 3aJa4,
YMCHHEC XapaKTCPpHU30BaATb CBOMCTBaA TCII, (1)I/I3I/I‘ICCKI/IG SABJICHHUA H

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

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

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

Brnagenne ocHoBaMM METOJOB HAyYHOTO TMIO3HAHUS C YYETOM
coOmrofieHns MpaBuil O€30TMacHOTO Tpyna: HaOmoJeHHe (PU3NIECKUX
SIBJICHUH

YMCHHUE CaMOCTOATCIBHO CO6I/IpaTB SKCIICPUMCHTAJIbBHYKO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpyIOBaHMS N0 WHCTPYKIIUH, OMHCHIBATH XOJ]
OTIBITA U 3AIKCHIBATH €T0 PE3YyIbTaThl, (POPMYIUPOBATH BHIBOIbI;
IMPOBCACHUC IIPAMBIX U KOCBCHHBIX I/I3MepeHI/If/'I (I)I/I3I/I‘-IGCKI/IX BCIIMYUH:
YMEHHE IIJJAHUPOBATh  W3MEPEHHs, CAMOCTOSITEIIBHO  COOMpATh
OKCIICPUMCHTAJIbHYTO YCTaHOBKY 10 HHCTPYKIUU, BBIYHCIIATH
S3HAYCHHUEC BCIMYMHBI U aHAJIM3UPOBATH IMOJYYCHHBIC PC3YIIbTAThI C
y4€TOM 3aJ[aHHOM MOTPEIIHOCTH PE3YJIbTATOB U3MEPEHHIA,
IMPOBCACHUC HECJIOXHBIX SKCIICPUMCHTAJIbHBIX I/ICCJICIIOBaHI/IfI;
CaMOCTOSITEJIbHO ~ COOMpaTh  AKCIEPHUMEHTAJIBHYIO  YCTAaHOBKY H
IMPOBOJUTH HUCCJICOOBAaHUC 110 HHCTPYKIUH, MNpeaACTaBIATh
IMOJIYYCHHBIC 3aBUCUMOCTH (1)I/ISI/I‘I€CKI/IX BCJIIMYMNH B BU/C Ta6J'II/III u
Fpa(i)I/IKOB, YYUTBIBATH MOTPCITHOCTH, A€JIaTh BBIBOABI 110 PE3yJIbTaTaM

HCCIIEIOBAHUS

[lonumanue  XapakTepHbIX  CBOWCTB  (U3MYECKUX  Mojenei
(MaTepuanpbHas TOUYKa, aOCOJIFOTHO TBEPJIOE TEJIO, MOJEIH CTPOCHHS
ra3oB, JKUAKOCTEH ¥ TBEPABIX TeN, IJIAHETapHAs MOJENb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO $7jpa) U yMEHHE NPUMEHATb WX JUIs

00BbsICHEHUST (PU3UUECKHX TPOIIECCOB

YMmenue 00BACHATH (PU3NYECKHE MPOLECChl U CBOWCTBA TE, B TOM
yyclie M B KOHTEKCTE CHUTyalluid MpPakTUKO-OPHUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISATH IPHUUNHHO-CIICACTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPOI Ha M3y4YEeHHBbIE CBOMCTBA (DU3HUECKUX

HBHeHHﬁ, (bnanecm/le 3aKOHbI, 3aKOHOMCPHOCTH U MOJCIIN

YMeHne pematb pacueTHbe 3amaun (Ha Oaze 2 — 3 ypaBHEHHUH),
UCTIOJIB3Ysl 3aKOHBl W (OPMYJNBI, CBsI3bIBAaONINE  (PU3HUECKHE
BCJIMYMHBI, B YACTHOCTH, 3alMChIBaTh KpPATKOE YCJIOBHE 3ajayW,
BBISIBJIATh HEJIOCTAIOIIUE JaHHBIC, BBIOMPATh 3aKOHBI M (HOPMYIIBI,
HEOOXOIMMBIC ISl €€ PEIICHHUs, HCII0JIb30BaTh CIIPABOYHBIC JIaHHBIC,
NPOBOJIUTh PACYCThl W OICHHUBATh PEATUCTHYHOCTH IOJYYCHHOTO
3HaueHUsl (PU3MUYECKON BEIMUYMHBI, YMEHHE OINpPEACATh Pa3MEPHOCTh

(l)I/I3I/I‘IeCKOI7I BCJIIMYHHEI, HOHy‘IGHHOﬁ IIpU PCUICHNHU 3aJaun

YMmenue XapaKTepu30oBaTb IMMPUHIUIIBI JEHCTBUS TEXHHUUYECKHX
YCTpOﬁCTB, B TOM 4YHCJE OBITOBBIX HpI/I60pOB, U TIPOMBINIJIICHHBIX
TCXHOJIOTHYCCKUX MMPOUCCCOB IO UX OMMMUCAHUIO, UCITIOJIb3Yys 3HAHUA O

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




3aKOHOMEPHOCTH

10

YMeHHe HCHoib30BaTh 3HAHUS O (PU3MUYECKUX SIBICHHUAX B
NOBCEIHEBHON KM3HM Il  obOecneueHHst O€30MacCHOCTH — TIPH
oOpamernrn ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
YCTPOWCTBAMH, COXPAaHEHHUS 3JI0POBbS W  COOJIOJACHUS HOPM
9KOJIOTUYECKOTO TMOBEJIEHHUsI B OKpYXAloleHd cpene; MOHMMAaHUe
HEOOXOIMMOCTH TPUMEHEHHUs JTOCTH)KCHUH (M3UKH U TEXHOJIOTHIA

JUIS pallMOHaJIbHOIO IPUPOONIOIB30BaHUS

11

OnelT mOMCKa, MpeoOpa3oBaHUS W MpPEACTaBICHUS HUHPOpMALUU
(GU3NYECKOTO COJAEPXKAHUS C MCHOJIb30BAaHUEM HH(GOPMALMOHHO-
KOMMYHUKAaTUBHBIX TEXHOJIOTHH; YyMEHHUE OLIEHMBATh OCTOBEPHOCTh
MOJYYeHHOW WH(OpMAIMM Ha OCHOBE UMEIONIUXCS 3HAHUU |
JOTIOJTHUTEIbHBIX ~ MCTOYHHMKOB;  YMEHHE  HCIOJb30BaTh  IpU
BBINIOJTHEHUM Y4YeOHBIX 3aJaHUN HAyYHO-TIOMYJISPHYIO JIUTEPATYpPY
bu3nYecKoro cojaepKaHMsl, CHPAaBOYHbIE MaTepUaibl, PECypChl CETU
Wnrtepuer; BiageHue 0a30BBIMH  HaBbIKAMU  IpeoOpa3zoBaHUs
uHpopManuu W3 OJHOW 3HAKOBOW CHCTEMBl B JPYTYIO; YMEHHE
co3JaBaTb COOCTBEHHbIE IHCHMEHHBIE W YCTHBIE COOOILEHHUS Ha

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




HEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IIPOBEPAEMBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsiemMblii 3jIeMEHT COAEPKAHUS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanuyeckoe  JBWXKEeHHE. MarepuanbHas —Touyka. (Cucrema  oTcuéTta.
' OTHOCHUTENBHOCTD JABUKEHHUS
PaBHOMepHOE 1 HEpaBHOMepHOE iBUkeHUe. CpenHss ckopocTs. Dopmyna ass
1.2 BBIYMCIIEHUS CpEAHEN CKOpocTu: v = S/t
PaBHOMepHOE mpsMONMHENHOE IBUKEHHE. 3aBUCUMOCTh KOOPAWHATHI Tella OT
BpEMEHHU B Cllyyae paBHOMEPHOTO MPSIMOJIMHEMHOTO IBH)KEHUS:
13 xX(1)=x, +vut
I'padbuku 3aBUCHMOCTM OT BpEeMEHHM MJIs MPOEKIHH CKOPOCTH, NPOEKIUU
MepeMEIIeHNs, MyTH, KOOPIMHATHI TP PABHOMEPHOM MPSIMOJIMHEIHOM
JBHKEHUHN
3aBUCUMOCTh KOOpPJMHATHI Tela OT BPEMEHHM B CIIydae PaBHOYCKOPEHHOTO
NPSIMOJIMHENHOTO ABUKEHUS:
2
Sylf)=vo, *i+ay* ;
2
@opmynbl 1Jid NPOECKUUU NEPEMENICHUs, MPOEKIUH CKOPOCTH M MPOECKUUHU
YCKOPEHMS IPU PABHOYCKOPEHHOM MPSAMOJIUHEHHOM JBUKCHUU:
2
14 s () =y, -t+a,- 5
U_\'U] =Upy 4, L,
a.(f) =canst,
ul.‘c2 - l')1.'c2 :zax‘gx
I'paduky 3aBUCUMOCTH OT BPEMEHHU IS MPOEKIUH YCKOPEHUS, MPOEKIUH
CKOPOCTH, MPOEKIHMU [EpPEMEIIECHNs, KOOPAMHATHI IPU PaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABHKEHUU
CBobGoaHoe nanenue. @opMysbl, ONMUCHIBAIOLINE CBOOOJHOE MaJeHHUE Teja I0
15 BEpPTUKAIM (JBUXKEHHE TeJda BHU3 WJIM BBEPX OTHOCHUTEJIBHO MOBEPXHOCTH

3emnn). ['paduku 3aBHCUMOCTH OT BpPEMEHHU JUIS MPOEKIUH YCKOPEHUs,




MPOEKIMH CKOPOCTH M KOOPAMHATHI MPH CBOOOJHOM TAaJeHWU Teja IIo

BEPTUKAIIN

CKOopoCTh PaBHOMEPHOI'O JBIKEHHUS Teja MO OKpyxHocTH. Hampasnenue
CKOPOCTH.

@opmyna Ui BBIYKUCICHUS CKOPOCTU YEPE3 PaguyC OKPYKHOCTH U MEPUOL

oOparieHus:
2mR
=
T

HenTtpoctpemurenbHoe  yckopeHue. HampapiieHne 1EHTPOCTPEMHUTEIHLHOTO

16 yckopenusi. @opmyna i BEIYUCICHUS YCKOPEHHUS:
2
a. = L
"R
®dopmyra, CBI3BIBAIOIIAS TIEPHO] M YACTOTY OOpaIeHMUS:
V= 1
T
Macca. IInotHocts BemectBa. @opmyrna a1 BEIYUCICHUS NIOTHOCTH:
b= m
1.7 V
1.8 Cuna — BekTopHast pusnueckas BenumunHa. CIoKeHHE CUIT
1.9 Ssnenune unepruu. [lepolii 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 Fya=-F
112 Tpenue nokosi U TpeHUE CKOJIbKeHUsl. PopMyna il BBIUUCIECHUS MOIYIIS CHIIbI

TPCHUSA CKOJILKCHU:




Hedopmanust tema. Ympyrue u Heymnpyrue aedopmanuu. 3aKoH yIpyrou
nedpopmaruu (3akon ['yka):

1.13 F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOT'O TSTOTEHUS:
My - 14
F=¢g. -1 _21
R
1.14 Cuna TsxecTd. Y CKOpEeHHe CBOOOTHOTO TaICHHS.
dopmyrna Juist BBIYUCIEHUS CHIIbI TSDKECTH BOIHM3M moBepxHocTH 3emiu: F = mg.
JBmxenue manet Bokpyr CosHna. [lepBas kocMudeckasi CKOpOCTb.
HesecomocTs u neperpy3ku
Nmmynec Tena — BeKTOopHas Gpu3nyeckas BeIHMUrHa.
1.15 p=mo
Nmnynec cuctemsl Tei. M3menenne nmnysbsca. IMIysnbC CHITbI
3aKOH COXPAaHEHMS UMITYJIbCa JJIs 3aMKHYTOM CUCTEMBI TEII:
1.16 p=nyU +im, U, =const
PeakTuBHOE NBMXKEHHE
Mexanuyeckas pabora. @opmyrna it BBIYUCIECHUS padOThI CUIIBIL:
A=Fsoosu
Mexanuveckasi MOILIHOCTb:
1.17
A
N==
I
Kunernueckas v noreHuuanpHas sHeprusa. @opMyiia Ajsl BBIYUCICHUS
KMHETUYECKOM dHEPruu:
1.18 2
m
By

TeopeMa 0 KMHETHYECKOMN OHCPIUU. <D0pMyJ1a JIJIsI BEIYMCIICHHS ITOTEHIIUAIbHOM




OHCPI'UH TCJa, IOJHATOTO

HaJ 3eMIeii:

E,=mgh

Mexanunyeckast JHEprus:

E=E;.+E »
1.19 .
3aK0oH COXpaHEeHMsI MeXaHUYeCKou sHeprun. Dopmyna ajis 3aKoHa COXPaHEHUS
MEXaHUYECKOW PHEPTUM B OTCYTCTBUE CHJI TpeHus: E = const.
[IpeBparenne MexaHUUECKOW SHEPTUH MTPU HATUYUHU CUJIBI TPEHUSL.
[TpocThie MexaHU3MBI. «30JI0TOE MPABHUIIO» MEXaHUKHU.
Peruar. Momenr cwist: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToaswxHbIN 1 HenoABWKHBINA 0710k, KII/] mpocThIx MeXaHU3MOB,
n= AHM-E&H&H
A‘S&TI:E"IBEEHH
JlaBiieHne TBEPOTO TeNa.
dopmyna sl BBIYMCICHUS AaBJICHUS TBEPAOTO Teja:
p= F
5
191 JaBnenue raza. ATMocdepHoe J1aBiIeHuUE.
I'mapocTtaTnyeckoe 1aBieHUE BHYTPH KUJIKOCTH.
dopmyina Uit BBIYACIEHUS 1aBJICHUSI BHYTPU KUJKOCTH:
D=pgh+ P,
1.22 3axoH [lackans. ['mapaBandeckuii mpecc
3akon Apxumena. Dopmyna I onpeAeNeHUs BBITAIKUBAIOLICH  CHJIBL,
JEHCTBYIOLIEH Ha TEJO, HOTPYKEHHOE B KUIAKOCTh WM ra3:
1.23

Fag =PEV

Ycnoue miaBanus tena. IlnaBanue CyAO0B U BO3AYXOIIJIaBAHUC




1.24

Mexanudeckue KoneOaHus. AMIUIMTYda, TEPHOJ ¥ YacToTa KOJICOAHMIA.

®dopmyiia, CBA3BIBAIOLIAS YACTOTY U IEPUOJ KOJIEOaHUIA:

1.25

MaremMarnueckuii M IPYKHHHbIA MaATHUKU. [IpeBpamieHue sHeprum npu

KOJIEOATEIHLHOM JIBKEHUH

1.26

3aryxaromue koiebanus. BeinyxieHnbie koaebanus. Pezonanc

1.27

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

CKOPOCTb PAaCHpOCTPAHECHHUS BOJIHBI:

L=v-T

1.28

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

nByx cpel. MHppas3Byk u yiabTpa3Byk

1.29

Ipakmuueckue pabomvi

N3mepenune cpemHell TUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI, KECTKOCTH
MPYXUHBL, KOXPOUIIMEHTa TPEHUS CKOJIbKEHHS; pabOThl CHIIBI TPEHHUS, CHUJIIBI
YIIPYTrOCTH; CPEeTHEH CKOPOCTH IBIKEHHS Opycka MO0 HaKJIOHHOW IMJIOCKOCTH;
yCKOpeHusi Opycka Mpu JBHKEHHUM IO HAKIOHHOM IIOCKOCTH; YacTOThl U
nepuoja KojebaHWW MaTeMaTH4ecKoro MasTHUKA; 4YacTOThl U Iepuoja
KoJieOaHul MPYKUHHOTO MAasTHUKA; MOMEHTA CUJIbI, JEMCTBYIOIIEr0 Ha pblyar;
paboThl CUJIBl YHOPYrOoCTH MpHU MOABEME TPy3a C IMOMOUIBI0 HEMOJIBUKHOIO
6510Ka; pabOTHI CHJIBI YIPYTOCTH MpPU MOABEME I'py3a C MOMOIIBIO MMOABMKHOTO
OJoKa.

HccnenoBanue 3aBUCMMOCTH apXMMENAOBOW CHIIBI OT 00BEMa MOTPYKEHHOU
YacTH TeJa U OT IMIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI
OT MAacChI T€JIa; CUIIbI TPEHUS CKOJILKEHHS OT CHJIBI HOPMAJILHOTO JaBIICHUS U OT
poJla TIOBEPXHOCTHU; CHJIbI YIPYTOCTH, BO3SHHUKAIOIIEH B MPYKUHE, OT CTEHCHH
nedopMaluu MpYyXKUHBI, YCKOpEeHUs: Opycka OT yria HakJIOHa HaIpaBIISIONICH;
nepuoja (4acToTbl) KoueOaHU HUTSHOTO MasTHHKA OT JJIMHBI HUTH; MEpHoaa
KoJe0aHU MPYKHUHHOTO MasTHUKA OT MacChl Ipy3a U JKECTKOCTH MPYKHUHBL
UCCIIeIOBaHHE HE3aBUCUMOCTH MepuoJia KojeOaHW HHUTAHOTO MasTHHKA OT

MacCCEhI I'py3a. HpOBepKa YCJIOBUA paBHOBECUA pblvara

1.30

Quzuueckue AGNeHUs 6 npupode: TIPUMEPbl JBWKEHHS C PazIMYHBIMU
CKOPOCTSIMU B )KMBOM M HEXXUBOU NMPUPOAE, JEUCTBUE CUIIBI TPEHUS B IPUPOAE U

TCXHUKC, TPUIIMBBI W OTJIUBBI, [ABUKCHUC IIJIAHCT ConHeyHOH CUCTCMBI,




PEaKTUBHOE JABUKEHHE )KUBBIX OPraHU3MOB, PbIYard B TEJE YEJIOBEKA, BIUSIHUE
aTMOC(EepHOTO aBJIICHUS HA >KMBOW OpraHW3M, IUIaBaHUE pBIO, BOCHPUSTHE

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

Texnuueckue ycmpoftcmea: CIIMAOMCTpP, HATYHUKU IIOJIOKCHHUA, PACCTOAHHA H
YCKOPCHUA, IOUHAMOMCTP, MNOAIIWIIHUKH, PAKETbI, pblyar, HOI[BI/I)KHBIﬁ u

HeHOI[BH)KHBIﬁ 6J'IOKI/I, HAKJIOHHAA IIJIOCKOCTb, IPOCTHBIC MCXAHU3MbI B 6I)ITy,

L3l COOOIIAOIINEecss COCYAbI, YCTPOMCTBO BOJIOIPOBOJA, THAPABIUYECCKHIA TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEpP, TOPIIHEBOW HACOC, apeoMeTp, 3IXOJIOT,
WCII0JIb30BaHUE YIIBTPA3BYKa B OBITY U TEXHHUKE

2 TEITJIOBBIE SABJIEHUA
OCHOBHBIC  TIOJIOXKEHHSI ~ MOJICKYJISIPHO-KUHETUYECKOH  TEOPHH  CTPOCHHS

2.1 BemecTBa. Moienu TBEPIOTO, KUJIKOTO U ra3000pa3HOr0 COCTOSTHUI BEIECTBA.
Kpucrammmaeckue u amopHbIe Tena

95 JlBwkenue dyactur, BemiectBa. CBS3b  CKOPOCTH  JBW)KCHUS YacTHI[ C

' Temneparypoil. bpoynoBckoe naBuxkenue, updy3us

2.3 CMaumnBaHue ¥ KanWUISIPHBIE SBICHUS

24 TennoBoe pacIIMPEHHE U CKATHE

25 TennoBoe paBHOBECHE

26 Buytpennsis snHeprus. Pabora u Temsonepenaya Kak CHOCOObI HM3MEHEHUS

' BHYTPEHHEH HEpruun

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

2.8
O=cml(t,~t,)
3aKOH COXPaHEHHUs PHEPrUM B TEIUIOBBIX Ipolleccax. YpaBHEHUE TEIJIOBOTO
Oastanca:

29

O+0,+..=0
Ucnapenne u koHaeHcaunus. V3MeHeHHEe BHYTpPEHHEW SHEpPrud B Ipoliecce
210 WCmapeHus U KoHJeHcanuu. KwureHue KHUIKOCTU. VYenbHas TemaoTa
. napooOpasoBanus: L = Q/m
2.11 Bnaxxnocts BO3ayxa




[InaBnenne wu kpucraumsanus. l3MeHeHuMe BHYTpEHHEH DHEpPruud IIpU

IUIaBJICHUHW U KPpUCTAJUIU3allH. YI[CJIBHaH TCIJIOTA IIJIaBJICHUA:

2.12 ’ e,
Cm
BHyTpeHHss sHEprus cropaHus TOIUIMBA. Y ielbHas TEIUIOTa CrOpaHus TOIUIMBA!
2.13 qg=Q/m
2.14 [Ipunnuns! padotel TernoBbix apurateneid. KI1/1 rerioBoro apurarens
IIpakmuueckue pabomvi
W3mepenue yaenpHON TEMIOEMKOCTH METAUIMYECKOTO LMIIMHJPA; KOJWYeCcTBa
TEIJIOTHI, TOJYYEHHOTO BOJOW KOMHATHOW TeMIepaTrypbl (DUKCUPOBAHHOM
Macchl, B KOTOPYIO OIYyIIEH HarpeTblil IWIMHAP; KOJWYEeCTBA TEIIOTHI,
2.15 OTJIaHHOTO HarpeThiM LMJIUHAPOM, TOCJE OIMYyCKaHUS €ro B BOAY KOMHATHOM
TEMIEPATypbl; OTHOCUTEIBHOM BIIAXKHOCTU BO3/AyXa; YICJIbHOM TEMJIOThI
IIaBieHus Jbaa. McciaenoBaHue W3MEHEHHsS TeMIepaTypbl BOJABI  MPH
pa3NUYHBIX YCIOBHSX; SIBJICHUS TEIUIOOOMEHA IPU CMEIIMBAHUM XOJIOJAHOW M
ropsidei BOJbI; IPOLECCa HCIIAPEHUS
Qusuueckue a6neHus 8 npupooe. MOBEPXHOCTHOE HATSXKEHHE M KallWJUISPHBIE
2.16 SIBIICHUSL B TIPUPOJIC, KPHCTAUIBI B mpupoje, u3inydeHue CoJIHIA, 3aMep3aHue
BOJIOEMOB, MOpCKUE OpU3bl; 00pa3oBaHue pOChl, TyMaHa, UHEs, CHera
Texnuueckue ycmpoticmeéa: KalWJUIAPBL, IPUMEPBI UCIIOJIb30BAHUS KPUCTAILIOB,
217 KUAKOCTHBIM TEPMOMETp, JAaTYMK TEMIEPaTypbl, TEPMOC, CUCTEMA OTOIICHUS
' JIOMOB, TUI'POMETPbI, ICUXPOMETp, NapoBasi TypOUHA, JABUraTeilb BHYTPEHHETO
CropaHus
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 Onexrpuszanus Teil. J[Ba BuAa JIEKTPUUIECKUX 3apsiioB
3.2 BsaumonelictBue 3apspkeHHBIX Tell. 3akoH Kyrona
3.3 3aKOH COXPAHEHHUs NIEKTPUIECKOTO 3apsiia
34 Onexrtpudeckoe mnosne. Hanpssk€HHOCT anekTpuueckoro moss. [IpuHumn
. CYNEPIO3UINH SIEKTPUUECKUX MoJIel (Ha KaYeCTBEHHOM ypPOBHE)
35 Hocurenn »snextpuyeckux 3apsinoB. JlelCTBHE JJIEKTPUYECKOTO IOJI  Ha
. NeKTpudecKue 3apsaasl. [[pOBOIHUKY U qUAIEKTPUKN
3.6 ITocTosAHHBIN An1eKTpUYecKuil TOK. JlelcTBUs dneKkTpruueckoro Toka. Cuna Toka.




Hamnpsoxenue.

I =qg/t,U=Aq

DJEeKTPUYECKOE CONPOTUBIICHHE. Y ICIbHOE IEKTPUIECKOE COMPOTHUBIICHHE:

3.7 R =pl/S
38 3akon Oma JiIst yuacTka anekrpuueckoit nenu: | = U/R
[TocnenoBarenbHOE COETMHEHHE TTPOBOHHUKOB:
I,=L: U=U,+U,: R=R +R,
3.9 [TapannensHOE COeTMHEHNE TPOBOTHUKOB PABHOTO COMTPOTHUBIICHHUS:
U=U;I=I+1;R=2.
2 2 B
CMeniaHHbIe COCTUHEHUS POBOHUKOB
PaboTa n MmontHOCTH 3nekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH [[xoynsa — Jlenua:
2
311 O=I"-R-t
312 OnbiT Opcrena. MarHuTHoe TMoJie MPSIMOTO MNPOBOJHMKA C TOKOM. JluHuum
MarHUTHOM MHIYKITUU
313 MarauTHoe 1MoJie MOCTOSHHOIO MarHura. B3anMoIelCTBHE IOCTOSHHBIX
MarHuToB
3.14 JleficTBMe MarHUTHOTO TI0JISI HA TIPOBOIHUK C TOKOM
3.15 OmnsiTel @apajes. SBieHue anekTpoMaruuTHOM uHAyKIuu. [Ipasusno Jlenua
Ipakxmuueckue pabomoi
N3mepenue  ANEKTPUYECKOTO  CONPOTHBIIEHHUS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI ANEKTPUIECKOTO TOKA.
3.16 HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B MPOBOIHHUKE

(pesncmpm, J'IaMl'IO‘-IKa), OT HAIIPSPKCHHUA HAa KOHLIAX IMPOBOJAHHKA; 3aBUCUMOCTU
CONPOTUBJICHUA OT JJIMHBI IIPOBOJHHUKA, INIOHIAAN €TI0 HNOMIEPCYHOTO CCUCHUA U

YACIBHOTO COITPOTUBJICHUS.




[IpoBepka npaBuna A IEKTPUUYECKOTO HAIPSDKEHUS NPU NOCIEA0BATEILHOM
COEIMHEHUU NPOBOJHUKOB; IpaBuia s CHJIbl AJIEKTPUYECKOIO TOKa IpHU

HapajieIbHOM COEAMHEHNUH IPOBOIHUKOB (PE3UCTOPHI U JIAMIIOYKA)

Qusuueckue s6ieHUs 6 npupoode: SIEKTPUUECKUE SBICHUS B aTmocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE TOJie 3€MJIU, APeid MOIIOCOB,
POJIb MATHUTHOTO TIOJIST JUISA )KU3HU Ha 3emMJie, TIOJSIPHOE CUsSHHE
Texnuueckue ycmpouicmea: 3ICKTPOCKOI, aMIEpPMETp, BOJBTMETP, PEOCTar,
CUCTYMK  DIIEKTPUYECKOW  DHEPTrUH,  DIIEKTPOOCBETUTEIBHBIE  MPHOOPHI,
3.18 HarpeBaTeJIbHBIE  DJIEKTPONPUOOPHI (mpuMepsI), ANEKTPUUECKUE
MPEIOXPAHUTEH, DJIEKTPOMArHUT, JJIEKTPOJBUraTellb IOCTOSHHOTO TOKA,
TeHepaTop MOCTOSTHHOTO TOKa
3.19 DnexTpoMarHuTHBIC BOJTHBI. L1Ikana aekTpoMarHuTHBIX BOJIH
3.20 JlygeBast MoJienib cBeta. [IpsMosmHEHOE pacpoCTpaHEHHE CBETa
3.21 3akoH oTpaxkeHus cBeta. [limockoe 3epkaio
3.22 [Ipenomnenne cBera. 3aKOH MPEITOMIICHUS CBETA
3.23 Hucnepcus cBera
394 JIunza. Xoa nydeit B nuH3e. POKYCHOE paccTOsiHUME JUH3BL. OnThueckas cuia
' mun3el: D = 1/F
3.25 I'ma3 xak ontuueckas cucrema. ONTUYECKUE TPUOOPHI
Ipakmuueckue pabomvi
###Par###lI3Mepenne ONTUYECKON CHIIBI COOWparomieil JUH3BI;, (POKYCHOTO
pacctosiHus coOuparoleii JMH3bI (II0 CBOMCTBY paBEHCTBA pa3MEepOB IpeaMeTa U
U300pakeHusl, KOorja MpeAMET PacloJio’KeH B JBOWHOM (okyce), mokaszarens
3.26 MPEJIOMJICHUS CTEKJIA.
#i#HtPar#Ht#llccnenoBanue CBOMCTBA M300pa)KEHUs, MOJIYYEHHOTO C TOMOIIBIO
coOuparomieil JUH3bI, U3MEHEHHS (DOKYCHOTO pPACCTOSHUS JIBYX CIIOXKEHHBIX
JIMH3; 3aBUCHMOCTH yIJia MPEeOMJICHHUS CBETOBOTO Jy4a OT Yrjia MmajaeHus Ha
I'PaHULIE «BO3JIYX — CTEKIIO»
3.97 Qusuueckue saenenusi 6 npupode: 3atmenuss CosHna u JlyHbl, 1Bera Ted,
. ONTUYECKHUE SIBJIEHUS B aTMOcdepe (1BeT Heba, pedpakius, paayra, MUPax)
38 Texnuueckue ycmpoiicmea: OYKH, TepUCKom, ¢oToammapar, ONTHYECKHE
. CBETOBO/IbI
4 KBAHTOBBIE ABJIEHUA
4.1 PaguoaktuBHOCT. Anb(a-, 6era-, ramma-uznyueHus. Peakuuu anbda-u Oera-




pacrnazna

4.2 OmnsiThl Pesepdopaa no paccessauro anbda-vyactuil. [Inanerapnas Mmoens atoma

4.3 CocraB aTomHoOrO si1pa. M30Tomsr

4.4 [Iepnona nonypacnaga aTOMHBIX sJIEP

45 SnepHble peakuy. 3aKOHbI COXPAaHEHHS 3apsI0BOTO U MAaCCOBOIO YHCEN
Qusuyeckue A6NeHUs 8 Npupode: ECTECTBCHHBI pPaJNOAaKTUBHBIN  (OH,

4.6 KOCMMUYECKHE JIy4d, PAJUOAKTUBHOE W3JIyYCHHUE NPUPOIHBIX MUHEPAJIOB,
JeficTBUE paJOaKTUBHBIX U3JIy4EHUI HAa OpraHu3M YelloBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOII, MHIUBUAYAIbHBIN JO3UMETP, Kamepa

BI/IJ'II)COHa, AACpHas SHCPTreTUKa




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

» Gusuka: 7-i kacc: 6a30BbIN YPOBEHb: yUeOHUK; 3-€ U3/laHue, nepepadoTaHHOE
[epsimkun .M., UBanoB A.M. AkuronepHoe obmiectBo «M3naTteabcTBo
«IIpocsewenue»

» dusuka: 8- kacc: 6a30BbIM YPOBEHb: YUeOHUK; 3-€ U3JjaHue, TepepadoTaHHOe
[epsimkun .M., UBanoB A.M. AkimonepHoe oouiectBo «M31aTenscTBo
«IIpocBemenue»

» Gusuka: 9-i knacc: 0a30BbIA YpOBEHDb: YUEOHUK; 3-€ U3AaHue, nepepadoTaHHOe
[leppimikun .M., I'yrauk E.M., UBanoB A.U. u ap. AkuimoHepHoe 00111eCTBO
«M3parenscTBO «IIpocBemieHue

METOINYECKHUE MATEPHUAJIBI 1151 YUUTEJIA

COopHnuk 3a1a4 no ¢pusmuke 7-9knaccel Kk yueOnukam A.B. Tlepoiikun u ap.
«Pusuka. 7 kiaacey, «Dusuka. 8 ximace», «Pusuka. 9 kiaacey. PI'OC / A.B.
[Tepwimikun; coct. I'.A. Jlonnosa. — 27 -e u3a., nepepad. u gomn. — M.;

NznarenscTBO «OK3amen», 2020 — 271, [1] ¢. (Cepust «Y4ueOHO-METOAUICCKUIA
KOMILJIEKT)

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
bubnmoreka IIOK

https://m.edso0.ru

bubmmoreka POIII

https://resh.edu.ru

OO0pazoBaTenbHbIN TOPTAT Y Uu.py

https://uchi.ru
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