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IMNOACHUTEJIBHASA 3AIINCKA

[TporpamMma no ¢u3uke Ha ypOBHE OCHOBHOT'O 0OOIEro 00pa3oBaHUs COCTaBIEHA
Ha OCHOBE MOJIOKEHUH W TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE
OCHOBHOI1 00pa3oBaTenbHO# mporpaMMmel, ipeacTaBieHHbx B PI'OC 00O, a Takxe C
yuéToMm (penepanbHO paboueit mporpammbl BocniuTanus U KoHieniuu npenojaBaHus

ydaeOHOTro TIpeaMeTa « DU3nKay.

Pabouas mporpamma mo Qusmuke ans 00y4daromMXCsl C 3aACPKKOH MCHUXUYECKOTO Pa3BUTHS
(manee — 3I1P) Ha ypoBHE OCHOBHOT'O OOIIIETr0 00Opa30BaHUS IMOATOTOBIICHA HA OCHOBE DeepaibHOrO
rOCy/IapCTBEHHOT0 00pa30BaTENbHOIO CTaHIApPTa OCHOBHOro obmiero o6paszoBanus (IIpukas
Munnpocsemnienuss Poccun ot 31.05.2021 1. Ne 287) (mamee — ®I'OC 0OO0O), denepanbHO
aJIalITUPOBAHHON  00pa3oBaTeNbHON  MPOrpaMMBl  OCHOBHOTO  O0mIero  oOpa3oBaHHs  JUIs
00yJaromuxcst ¢ OrpaHUYCHHBIMHA BO3MOKHOCTSIMU 370poBbs ([Ipukaz Munnpocsemenus Poccun ot
24 Hos6psa 2022 1. Ne 1025), paboyeii nmporpaMmMbl OCHOBHOTO 0OMIEr0 0Opa3oBaHUs MO y4eOHOMY
npenmety «Duszuka» (6a30Bblii ypoBeHb), KoHlenuu npenoaaBanus yueoHoro npeamera «Dusnkay
B oOpa3oBarenbHBIX opraHm3anusx Poccuiickoir ®exepanmu, peanu3ylONMX OCHOBHBIC
o0m1eo0pa3oBaTebHBIE TPOTPaMMBbI, paboUeil MPorpaMMbl BOCITUTAHHSA, C YYETOM PaCHpeieIeHHBIX
O KJ1accaM MPOBEpsieMbIX TpeOOBaHUI K pe3yabTaTaM OCBOSHUS aJalTUPOBAHHON 00pa3oBaTeNbHOM
IpOrpaMMbl OCHOBHOTO 001Iero o0pa3oBaHUs Al OOY4YaIOIIUXCS C 3aACPKKON MCHUXUYECKOrO
pa3BUTHSL.

O0mas xapakrepucTukKa yuedHoro npeamera «@uznka»

YueOubiii npeamer «@Du3nka» SBISETCS CHUCTEMOOOPAa3yIOIIMM JUJIs €CTECTBEHHOHAYYHBIX
PEIMETOB, OCKOJIBKY (PU3MYECKHe 3aKOHbI MUPO3/aHUs SIBISIFOTCS OCHOBOHM COAEpkKaHHS KypCcOB
XUMHUH, Ouonoruu, reorpapuu u acrpoHomuu. @DuU3MKa BOOPYKAET OOYYAIOMIMXCS HAyYHBIM
METO/IOM TTO3HAHUsI, TO3BOJISIOIIAM TOTy9aTh OOBEKTUBHBIC 3HAHUS 00 OKPYKAIOLIEM MHUPE.

[Ipenmer MakcuManbHO HampaBiieH Ha (opMHUpOBaHME WHTEpeca K MNPUPOJHOMY U
COLIMAJILHOMY MHPY, COBEpPIICHCTBOBAHME MO3HABATENBHON AedaTernbHOCcTH oOyudaromuxcs ¢ 3I1P 3a
CUeT OBJIAJICHUS MBICIUTEIbHBIMU ONEPALUSIMU CpPaBHEHUS, OOOOIIEHUS, PAa3BUTHUE CIIOCOOHOCTH
apryMEHTHpPOBAaTh CBOE MHEHHE, (OPMUPOBAHHE BO3MOKHOCTEH COBMECTHOW JESTEIBHOCTH.
Uzyuenne ¢Gusuku crnocoOcTByeT paszButHio y oOyuatomuxcs ¢ 3[IP  mpocTtpaHcTBEHHOTO
BOOOpakeHUsl, (YHKIMOHATBHOW TPaMOTHOCTH, YMEHHUS BOCHPUHUMATh U  KPUTHYECKH
aHATM3UPOBaTh MH(OPMAIIHMIO, IPEJCTABICHHYIO B Pa3IHUHBIX (popMax. 3HAYMMOCTH MpeaMeTa JUis
Pa3BUTHS J)KU3HEHHON KOMIIETEHIIMHA OOYUYaIOMIMXCs 3aKII0YACTCS B YCBOCHUU OCHOBBI (PU3MUECKUX
3HaHUH, HEOOXOAUMBIX JIJIs IOBCETHEBHON JKU3HU; HABBIKOB 37I0POBOTO U O€30MaCHOTO IS YeTIOBEeKa
U OKpY’Karolei ero cpesl o0pasza sKu3Hu; GOPMUPOBAHUN IKOIOTUIECKONM KYIbTYPHI.

[Iporpamma oTpaxkaer cojaepkaHue oOyueHus mnpeamery «DPu3nMka» ¢ Y4eTOM OCOOBIX
oOpa3oBaTenbHbBIX MOTpeOHOCTeH oOyuaromuxcsi ¢ 3[1P. OBnageHne MaHHBIM YIEOHBIM MPEIMETOM
MPEJICTABIISIET ONPEACIICHHYI0 TPYAHOCTh sl ooydaromumxcs ¢ 3[1P. DTo cBsizaHO ¢ 0COOCHHOCTSIMH
MBICITUTENILHON 1€ATeIbHOCTH, TEPUOANUECKUMH KOJIeOaHUSIMHU BHUMAHUS, MaJIbIM 00bEMOM MaMSTH,
HEJOCTAaTOYHOCTHIO OOIIEro 3araca 3HaHWM, MOHWKEHHBIM [M03HABATEIbHBIM MHTEPECOM M HU3KHUM
YPOBHEM pedeBOTO pa3BUTHA. I MpeofoneHuss TPYAHOCTEW B HM3yYEHHH Y4YE€OHOrO MpeaMeTa
«®Pu3nka» HEoOXoaMMa ajanTaiys o0beMa M XapakTepa ydyeOHOro marepuaia K IMO3HaBaTebHBIM
BO3MOXKHOCTSIM JIaHHOM KaTeropuu o0y4yaroluxcs, yueT UX 0COOCHHOCTEH pa3BUTHSI: UCIIOIb30BAHHE
QITOPUTMOB, BHYTPHUIPEAMETHBIX M  MEXKIPEIMETHBIX CBSI3€H, IMOCTEIEHHOE YCIOXKHEHHE
U3y4aeMoro Marepuaa.



JlaHHas mporpaMma KOHKPETU3HUPYET COJIep)KaHHe NPEAMETHBIX TE€M B COOTBETCTBUHM C
TpeOOBaHUSAMU O00pPA30BATEIBHOIO CTAaHIApTa, PEKOMEHAYEMYIO IOCIIEI0BAaTENbHOCTh W3YUEHUS
pa3nenoB (GHU3MKK C y4ETOM MEXKIIPEIMETHBIX W BHYTPHIIPEIMETHBIX CBS3EH, JIOTMKH Y4eOHOTO
npolecca, BO3PACTHBIX M IICUXOJOIMUECKHMX ocoOeHHocTel oOyuatouuxcsi ¢ 3IIP Ha ypoBHe
OCHOBHOIO 0011ero oOpa3oBaHUs, OINpeieisieT MHUHUMAIbHBIA HAa0Op ONBITOB, JIEMOHCTPALUA,
IPOBOJUMBIX YYUTENEM B KJIacce, JJaOOPaTOPHBIX pabOT, BBINOIHAEMBIX 00y4atOLMMHUCS.

Meronuyeckoil OCHOBOM u3yueHusi Kypca «®Pu3MkKa» Ha YpPOBHE OCHOBHOI'O OOIIEro
o0pa3oBaHUs ABISETCA CHCTEMHO-AEATENbHOCTHBIA IOJXO0J, O00eCHeuMBaIOIIMKA JTOCTHKEHHE
JUYHOCTHBIX, METANpPEIMETHbIX M TNPEAMETHBIX O00pa30BaTENbHBIX pPE3yJIbTATOB IOCPEACTBOM
OpraHu3alMil AaKTUBHOW ITI03HABATENILHOW JEATEIIbHOCTH OOYYaIOIIMXCS, YTO OYEHb BaXKHO IPH
oOyuenuu aereit ¢ 3[1P, 111 KOTOPBIX XapaKTEPHO CHMXKEHNE IT03HABATEIbHON aKTUBHOCTH.

Hesn u 3agaum u3ydyeHus yue6Horo npeamera «Pusznkar»

OOume nenu usydeHus ydeOHoro mnpenmera «Pusuka» npezacraBieHbl B DenepaibHON
pabodeii mporpaMme OCHOBHOTO OOITIET0 00pa30BaHMUS.

OcHOBHOIW TeNbl0 OOy4YeHHs JAeTed C 3aJepKKOW TICHXMYECKOTO pa3BUTHSA Ha JAHHOM
IpeIMeTe SIBISETCS: TOBBIIICHUE COLMAIBHON alanTaluy AeTed depe3 NMpHMEHEHHe (PU3MUecKuX
3HAaHUI Ha IPaKTHUKE.

s obywaromuxcsa ¢ 3I1IP, tak e, Kak U A HOPMATUBHO Pa3BHBAIOILIUXCA CBEPCTHHUKOB,
OCBaMBaIOUIMX OCHOBHYIO 00pa3oBaTeNbHYIO MPOrpaMMy, JOMUHHUPYIOIIEE 3HAUE€HUE MPUOOPETaoT
TaKHe LEIH, KaK:

npuoOpereHne uHTEepeca M cTpemsieHus oOydaroumuxcs ¢ 3I[IP k HaydyHOMy uH3y4YeHUIO
IPUPO/IbI, PA3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BuTHEe 0a30BBIX TMPEICTABICHUH O HAyYHOM METO/AE TO3HaHUS U (opMupoBaHUE
UCCIIEI0BATEILCKOTO0 OTHOILIEHHS K OKPY>KAIOIIUM SIBIICHUSIM;

(dopMHpOBaHHE HAYYHOTO MUPOBO33PEHHUs, HA JOCTYIHOM ais oOyudaromuxcs ¢ 3I1P yposhe,
KaK pe3y/bTara U3y4eHUs: OCHOB CTPOCHMS MaTepUH U (yHJaMEHTAIbHBIX 3aKOHOB (PM3UKY;

(dopMUpOBaHNE NPEICTABICHUNA O poJU (U3MKH JUIsl pa3BUTHUSA JPYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHUIl.

JlocTikeHue ITHX Leiei o0ecrieunBaeTcs pelIeHneM CIeIyIoInX 3a/1a4:

npuoOpereHre 0a30BbIX 3HAHMM O JAMCKPETHOM CTPOCHMM BEIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npruoOpeTeHne yMEHUH ONHMCHIBAaTh W OOBACHATH (DPU3MYECKHE SIBJICHUSA C HCIOJIH30BAHUEM
HOJY4YEeHHBIX 3HAaHUH U ¢ ONIOPOil Ha IJIaH/CXeMy;

OCBOCHHME METOJIOB PELICHMsI MPOCTEHIINX PACYETHBIX 3a7ay C MCIIOJIb30BaHUEM (DPU3HYECKUX
MOJIEJIEN ¢ OIIOPOM Ha AIITOPUTM,;

pa3BUTHE YMEHHI HaOJIOaTh TPUPOIHBIC SBICHHUS M BBIIOJIHATH OMBITHL, JaOOpaTOpHEIC
paboThl M 3KCIEPUMEHTAIbHBIE UCCIIEOBAHUS C UCIOJIb30BAaHUEM M3MEPUTEIbHBIX MPUOOPOB (10A
PYKOBOJCTBOM YUMTEIS);

OCBOCHHME TMPHEMOB pPaboTel ¢ wuHpopManmerd (GU3MUECKOro COIEp)KaHUs, BKIIOYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTIKCHHAX (U3UKU, aHAIU3 U OLECHUBAHHE WH(OOpPMAIIHH;
3HaKOMCTBO cO cepamu MNpodhecCHOHAIBHOW JEsATEeIbHOCTH, CBA3aHHBIMU C (U3MKOH, W
COBPEMEHHBIMU TEXHOJIOTHSIMHM, OCHOBAHHBIMU Ha JJOCTHXKEHUSX (PU3NYECKON HAYKH.

OcobenHocTH 0TOOpa M afanTaluy y4eOHOro MaTepuaJa no puszmnke

OcHoBoii 00yuenust oOyuaromuxcst ¢ 3IIP Ha mnpeamerax eCTECTBEHHOHAayYHOIO IMKJIA
SBJISIETCA Pa3BUTHE y HHUX OCHOBHBIX MBICIMTENBHBIX OINepauuil (aHanu3, CUHTE3, CpaBHEHUE,
000011eHNEe) Ha OCHOBE BBINOJIHEHUS Ppa3BUBAIOLIMX YIPAXKHEHUH, (OpMUpOBaHHE IPHUEMOB



YMCTBEHHOW pabOThl: aHAJIM3 MCXOJHBIX JaHHBIX, IUIAHUPOBaHHME MaTepuasa, OCYLIECTBIICHHE
MOSTAITHOTO M HMTOTOBOIO CAaMOKOHTPOJIS, a TaKKe OCYIIECTBISIETCS JHMKBUAALUS TPOOETIOB B
3HAHUSX, 3aKPEIJICHHE U3yYCHHOTO MaTepualia, OTpaboTKa ajJrOpuTMOB, IIOBTOPEHHUE TPOUICHHOTO.
Bonbuioe 3HaueHWe NpUIAETCs YMEHMIO DPAcCKa3aTh O BBIIOJHEHHOM paboTe ¢ NpaBUIIbHBIM
yIOTpeOJCHUEM COOTBETCTBYIOIIEH TEPMHUHOJIOTUM U COOJIIOJICHHMEM JIOTUYECKHX CBsI3€l B
U3JaraeMoM Martepuae.

s obyuarormxcst 3[1P Ha ypoBHE OCHOBHOTO 00111€r0 00pa30BaHus MO-IIPEKHEMY SBISIOTCS
XapaKTepHbIMU: HEJOCTAaTOYHbIM ypPOBEHb PpA3BUTUS OTJENBHBIX IICUXMYECKMX IPOLIECCOB
(BoCIpUATHSI, BHUMAaHUs, IAMSATH, MBIIIJICHNS), CHUKEHHBIH YPOBEHb UHTEIIEKTYaIbHOIO PA3BUTHS,
HU3KHI ypOBEHb BBINIOJIHEHUSI Y4E€OHBIX 3aJaHMi, HU3Kas ycreumHocTh o0ydyeHus. [loatomy mpu
u3ydeHun pu3nKy Tpedyercs MeIeHaNpaBIeHHOS HHTEIUICKTyallbHOE pa3puTre odydarommuxcs ¢ 3I1P,
OTBEYAOIIEe MX OCOOCHHOCTSM U BO3MOXHOCTSM. YueT ocoOeHHocTel oOywaromuxcs c¢ 3I1P
TpeOyeT, YTOObI NMPH HW3yYEHUH HOBOI'O Marepuana 00sA3aTeJbHO MPOUCXOJIMIO MHOTOKPAaTHOE €ro
NOBTOPEHHE; PACIIUPEHHOE PACCMOTPEHHE TEM M BOIPOCOB, PACKPBHIBAIOUIMX CBA3b (U3UKH C
KHU3HBIO; aKTyaIN3alus NEPBUYHOTO )KU3HEHHOTO OTbBITa 00ydJaroUnuxcs. Y CBOCHHE MPOTPAaMMHOTO
Mmarepuaia 1o (U3MKe BBI3BIBACT OONbIINE 3aTpyaHeHus y oOydaromuxcs ¢ 3[IP, mostomy Teopus
u3zyyaercs 0e3 BBIBOAOB CIOXKHBIX GopMmyn. 3ajnaud, TpeOyrolMe MIPUMEHEHHUs CIO0XKHBIX
MaTeMaTHYeCKUX BBIYMUCICHUH M (QOpMysl, B OCOOEHHOCTHM TaKMX TeM, Kak «MexaHuueckoe
JIBUKEHHE», «ApxXuMenoBa cuia», «MexaHudeckass OSHEprus», «OJIEKTPUUYECKUE SIBICHUSY,
«OIIEKTPOMAarHUTHBIE SBJIECHUS», PEILIAIOTCS B KJIACCE C IOMOILBIO YUUTEIS.

Ocoboe BHMMaHHE NpPU HM3YyYEHMHM Kypca (U3UMKU YIENSeTcsl MOCTaHOBKE M OpraHu3aluu
AKCIEPUMEHTA, a TAaKXX€ IPOBEJACHHUIO (IIPEUMYILIECTBEHHO Ha KaXKJIOM YpPOKE€) KpaTKOBPEMEHHBIX
JEMOHCTpalMil (BO3MOXHO C MCIOJIb30BAaHUEM JJIEKTPOHHOM JeMOHcTpauuu). HexkoTopeie Tembl
00s13aTeJIbHO JIOJKHBI BKJIHOYATh ONOpHBIE J1aOOpaTOpHbIE pabOThl, KOTOpbIE Pa3BUBAIOT YMEHHE
H0JIb30BATHCS MPOCTEHIINMU TPUOOPaAMH, aHATU3UPOBATH M1OJIyYEHHbIE JAaHHBIE.

B cBa3M ¢ ocoOeHHOCTAMU TOBEACHHUA M JedrenabHocTH oOywatomuxcs ¢ [P
(paCTOPMOXKEHHOCTb, ~ HEOPraHU30BAHHOCTh)  IMPEAYCMOTPEH  CTPOXKAWIIMI  KOHTPOJIb  3a
COOJIIOJICHHEM TIPaBHJI TEXHUKH O€30MacCHOCTH MpPH NMPOBEICHHUU Ja0OpATOPHBIX M MPAKTHUECKUX
pabot. bosnbiioe BHUMaHue npu uzyueHuu ¢uznku nogpoctkamu c¢ 3[IP obpamaercs Ha oBnaneHue
UMM [IPAKTUYECKUMH YMEHUSMH U HaBBIKaMHU.

[IpenycmaTpuBaercss yMeHbIlIEHUE 00bEMa TEOPETUUECKUX CBEICHUN, BKIIOYEHHE OTAEIbHBIX
TEM WJIM LEJIBIX Pa3/IeloB B MaTepPHAaJbl Uil 0030pHOTO, O3HAKOMUTEIHHOTO WK (haKyIbTaTHBHOTO
u3yuenus. [Ipennaraercs yMmeHblIeHHe 00beMa MaTeMaTHUECKUX BBIUMCIICHUH 3a CUET yBEJIWYECHUS
Ka4eCTBEHHOI'O OIMCAaHUs SBJICHUN U ITPOLIECCOB.

JlocraToyHOE KOJMYECTBO BPEMEHM OTBOJUTCA HA PACCMOTPEHHE TEM U BOIIPOCOB,
PaCKpBIBAIOIINX CBS3b (DPU3UKU C )KU3HBIO, C TEMH SIBJICHUSMH, HAOIIOACHUSAMHU, KOTOPBIE XOPOIIO
U3BECTHBl YYEHHKAaM M3 MX JKU3HEHHOIO OIbITa. MaKCHMallbHO HCHOJb3YIOTCS MEXIpPEIMETHBIE
CBSI3M C TaKMMHU JAMCLUUIUIMHAMM, Kak reorpadus, xumus, Ouosorusi, T.K. oOydaroumecs ¢ 3[IP
0COOEHHO HYXIAIOTCS B IMPEMOJHECEHWH OJHOTO M TOTO e y4eOHOro marepuaia B Pa3InYHbBIX
acCIeKTaXx, B €ro BapbUpPOBaHUH, B HEOJHOKPATHOM ITOBTOPEHUU U 3aKPEIJICHUH MOTYYEHHbIX 3HAaHUI
U npakTudeckux ymeHuil. [lo3Bosiss paccMaTpuBaTh OJMH M TOT K€ y4eOHBIH MaTepHal ¢ pa3HbIX
TOYEK 3pEHHsI, MEXIIPEAMETHBIE CBSA3U CIIOCOOCTBYIOT €r0 JIyUlIeMy OCMBICIEHHIO, 00Jiee MPOUYHOMY
3aKpEIUICHUIO ITOTYYEHHBIX 3HAHUHN U MIPAKTUYECKUX YMEHHM.

IIpumepHble BUABI AesTeqbHOCTH o0y4dawmuxca ¢ 3IIP, o0ycinoBieHHble 0co0bIMH
o0pa3oBaTeJIbHHIMU MOTPEOHOCTAMM M 00ecTedYuBAKOIIHME OCMbICJIEHHOE OCBOCHHUE COJlEPKAHUM
o0pa3oBaHus o npeaMerty «®u3uKa»



[TpumepHas TeMaTH4ecKkas U TEPMHHOJIOTHYECKAs JIEKCHKA MO Kypcy (PU3UKU COOTBETCTBYET
OOIT OOQO. Copepxanue BUAOB AedrenbHOcTH oOywatroumxcs c 3IIP Ha ypokax ¢u3uku
OTIpeNIeNsIeTCsl UX 0COOBIMH 00pa3oBaTEIbHBIMU MOTPEOHOCTSIMH. [IOMUMO MIUPOKO MCIIONIB3YEMBIX B
OOIlT OOO o6mux ma Bcex OOYYaroIIMXCS BHJIOB MACSITENBHOCTH CIEAYET YCHUIUTh BHUIBI
NEeSATENIbHOCTH, Ccrheuu(uuHble A JaHHOW KaTeropuw JAeTed, 00ecreyrBarollie OCMBICICHHOE
OCBOGHHE COJep)KaHHMsl OOpa3oBaHMsl 10 TMPEAMETY: YCHICHHE MPeAMETHO-NPAKTUYECKOM
JeSITEIbHOCTH C aKTUBU3ALUEH CEHCOPHBIX CHUCTEM; OCBOCHHE MaTepHaia C OMOpOH Ha ajIrOpuTM;
«TIOIIArOBOCTb» B W3YUYEHUU MaTepuaja; HCIOJIb30BaHUE JIOMOJHUTENBHON BH3yalbHON OMOPHI
(cxembl, MIa0JIOHBI, OMOPHBIE TAOIUIIBI); PEYEBOM OTYET O MPOLIECCe M pe3yNbTare AEATeIbHOCTH;
BBIITOJIHEHUE  CHEIHUATIbHBIX  3aJaHUi, OOECIEeYNBAOIINX KOPPEKUHUIO PEryJsiud  y4eOHO-
MI03HABATEILHOM JESITETHbHOCTH U KOHTPOJIb COOCTBEHHOTO Pe3yiIbTara.

Jns oOyuatonuxcs ¢ 3[IP cymiecTBEHHBIM SBJSIOTCS MPUEMBI PabOThI C JIEKCHYECKUM
MaTepuaioM 1o mpenmety. [IpoBoautcs cnenmanpHas paboTa MO BBEACHHIO B aKTHBHBIN CIOBAaphb
00yJaromuxcsi  COOTBETCTBYIOUICH TEPMHUHOJIOTHH. V3y4aemMble TEpPMHHBI  BBOJATCS  HA
MIOJICEHCOPHOM OCHOBE, 00s13aTelIbHA BU3YyallbHAs MOICPIKKA, AITOPUTMBI Pa0OTHI C OIIPEICIICHUEM,
OTIOPHBIEC CXEMBI JJISl aKTYaJIN3alUU TEPMHHOJIOTHH.

B cBsa3u ¢ ocobbiMu 0Opa3zoBarenbHBIMU MOTpeOHOCTAMU oOywarommxcs ¢ 3P, mpu

IUTAHUPOBAHUH PabOTHI yYEHUKA HA YPOKE CIEAYET MPUICPKUBATHCS CICAYIOMNUX MOMEHTOB:
1.Ilpu ompoce HEOOXOOUMO: J[aBaTh QJITOPUTM OTBETA; pa3peuiarb IOJIb30BATHCS IUIAHOM,
COCTaBJICHHBIM IIPY TIOJrOTOBKE JOMAIITHETO 33aHUs; 1aBaTh OOJIbIIE BDEMEHH TOTOBUTHCS K OTBETY
y JIOCKH; pa3peniaTh J1eiaTh MpeiBapUTEIbHbIE 3aIUCH, MT0JIb30BAThCS HATIISTHBIMUA TOCOOHSIMH.
2.Ilo BO3MOXHOCTH 3aJaBaTh OOYYAIOIIMMCSI HABOMAIIMNE K YTOUYHSIOUINE BOIPOCHL, KOTOPHIC
IIOMOTYT UM IIOCIIE0BATEILHO U3JI0KHUTH MaTepHall.
3.CucreMaTH4ecKl MPOBEPATh YCBOCHHE MaTepuaja IO TeMaM YpPOKOB, Il CBOEBPEMEHHOIO
oOHapykeHHs MpoOesIoB B MPOIIEAIIEM MaTepuae.
4.B nporecce U3y4eHus HOBOIO MaTepuajia BHUMaHUE YUYSHHKOB OoOpalaeTcsi Ha HanboJlee CII0KHbIE
pazzensl u3yyaemoil Tembl. HeoOxonumo yaiie oOpamaTbCsi K HUIM C BOIPOCaMH, BBISICHSIOLIUMU
NOHMMaHHe Y4eOHOr0 MaTepuana, CTUMYJIUPOBATh BOIPOCH IPU 3aTPYAHECHUSAX B YCBOCHUU HOBOTO
MaTepuana.

Mecto yueOHOro npeamera «®Pusnka» B yueOHOM IJIaHe

B coorBerctBuum ¢ @Denepa’dbHBIM TOCYIapCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
OCHOBHOTO 00miero ooOpasoBanusi yueOHbIH mpenaMeT «Dusmka» BXOAWUT B MPEIMETHYIO 00JacTb
«EcTecTBeHHBIC HAYKW» U SBJISETCS 0053aTEIbHBIM ISl U3yUEHUS.

Copepxanne ydebHoro mpeamera «@Pusuka», npeacraBieHHoe B DenepanbHON paboueit
nporpamme, coorBerctByer PI'OC OOO, ocHOBHOH 00pa3oBaTEeNIbHON IPOrpaMMe OCHOBHOTO
obmero oOpa3oBaHusl, aJaNTUPOBAHHOMW O0Opa30BATEIBHONW MPOrpaMME OCHOBHOTO OOIIEro
o0Opa3oBaHus AJ1s1 00Y4aIOUINXCA C 33JePIKKON TICUXUYECKOTO Pa3BUTHA.

OO1ee 9KMCIO YacoB, PEKOMEHOBAHHBIX NIl U3ydeHUs (QU3uKu Ha 6a30BOM YypoBHe, — 238
yacoB: B 7 kjacce — 68 dacoB (2 yaca B Hezenmo), B 8 kiacce — 68 yacoB (2 vaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B HEJeIN0).

[Ipennaraemselii B mporpamme no (Qusuke nepeueHb Ja00paTOpHBIX PabOT M OMBITOB HOCHUT
PEKOMEHIaTeNIbHBIN XapaKTep, YUUTEb JeJaeT BEIOOP MPOBEIEHUs J1aopaTOPHBIX paboT U OMBITOB
C y4€TOM WMHAMBHIYaTbHBIX OCOOCHHOCTEH OOYdYarOUIMXCs, CIIMCKA SKCIIEPHUMEHTAIBHBIX 33/1aHUM,
IpeUlaraéMbIX B paMKaxX OCHOBHOT'O TOCY/IapCTBEHHOTO SK3aMeHa 10 (pr3HKe.



COJIEP)KAHUME OBYUYEHUS
7 KJIACC

Pa3nes 1. ®usuka u eé posib B IO3HAHUM OKPY KAIOLIEro MUpa.

®usuka — Hayka o npupoge. SBneHus npupozabl. OU3NyYECKue SBICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenUUMHBL V3MepeHnue ¢usudeckux BenuunH. Dusnyeckre MNPHOOPHI.
[TorpemHocTs n3MepeHnit. MexayHapoaHas CUCTEMA €ANHULL.

Kak ¢usuka u npyrue ecrecTBeHHble HAayKM M3Yy4aloT Npupony. EcTecTBeHHOHay4dHbII
METO/ MO3HaHMA: HaONIO/IeHUE, IOCTAaHOBKA HAY4YHOI'O BOIIPOCA, BBIJBUKEHHE THUIIOTE3,
JKCHEPUMEHT 10 IPOBEpKE THUIOTe3, OObsICHeHHEe HabmogaeMoro spiaeHud. OmnucaHue
($u3nYECKUX SBJICHUH C IIOMOIBIO MOJETEH.

Hemoncmpauuu.

1. Mexanuueckue, TEIUIOBBIE, IEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJIICHUS.

2. ®wuznyeckue MpuOOPHI U MPOLEAYpPa MPSMBIX U3MEPEHUI aHAJOTOBBIM M IH(PPOBBIM

npudopoMm.

Jlabopamopuwvie padbomot u onvimol.

OmnpezneneHue LeHbl JeJICHUs Kalbl U3MEPUTEIBHOTO pUodopa.
H3mepenue paccTosHUM.

N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.

Onpenenenue pasMepoB MaJIbIX TEN.

MY

W3mepenune Temmeparypbl MpH MOMOIIM KUAKOCTHOTO TEPMOMETpa U JlaT4YMKa
TEeMIEPaTyphI.
6. IlpoBeneHue wuccieqoBaHUA IO MPOBEPKE TUIMOTE3bl: AAIBHOCTH MOJETa IIApUKa,
MYIEHHOTO TOPU30HTAILHO, TEM OO0JIbIIE, YeM OOJIBIIIE BEICOTA TyCKAa.

Pasznen 2. [lepBoHayajibHbIe CBeJIEHUS 0 CTPOCHUN BellecTBA.

CtpoeHue BeliecTBa: aTrOMbl W MOJEKYJbl, HX pa3Mepbl. ONBITHI, TOKa3bIBAIOIINE
JTMCKPETHOE CTPOCHHUE BEIIECTBRA.

JIBukenne vacTuil BemiecTBa. CBSI3b CKOPOCTU IBUKEHHS YaCTUI[ C TEMIEpPaTypoil.
BpoynoBckoe nBwkenue, nuddysus. BiaumopeicTBue YacTHIl BELIECTBA: MPUTSIKEHHE U
OTTaJIKUBaHUE.

ArperatHple COCTOSIHMSI BEHIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEH U  TBEPIBIX
(kpuCTAITMYECKUX) Tel. B3auMOCBSA3b MEXIy CBOWCTBAMHU BEIIECTB B PAa3HBIX arperaTHbix
COCTOSTHUSIX U UX aTOMHOMOJIEKYJSIPHBIM CTpoeHHeM. OcoOEHHOCTH arperaTHbIX COCTOSHUN
BOJIBI.

Hemoncmpayuu.

1. HaGnronenune OpOYHOBCKOTO ABM)KCHUS.

2. Hab6mognenue nuddysuu.

3. HaGmropenue siBieHHid, OOBSICHSIOMIMXCS MPUTSHKEHUEM HIIM OTTAJIKMBAHHEM YacTHUIL

BEIIECTBA.

Jlabopamopnusie pabomsl u onvimol.

1. Ouenka tuameTpa aToMa METOJIOM PAIOB (C UCTIONB30BaHUEM (GoTorpaduil).

2. OmnbITHI IO HAOIIOACHHIO TETIJIOBOTO PACIIUPEHHUS T'a30B.

3. OmbITI IO OOHAPYKEHUIO JCHUCTBHS CUII MOJICKYJIIPHOTO MPUTSKCHUS.

Pa3nen 3. /IBu:xenne u B3anMoeiicTBe TeJl.



Mexanuueckoe [BWKeHHE. PaBHOMepHOe M HepaBHOMepHOe jBikeHHe. CKOpOCTb.
CpenHsist cKopocTh IPY HEPAaBHOMEPHOM JBUKEHUU. Pacdy€r myTu ¥ BpeMeHH JIBUKEHUSI.

SlBnenue wHepnuu. 3aKOH WHEpUMHU. B3aumojaeicTBue Tesl Kak MpPUYMHA HU3MEHEHUS
CKOPOCTH JBWXKEHHS Tel. Macca kak Mepa MHEpTHOCTH Tena. IlmotHocTh BemectBa. CBsi3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B JUHUIIE 00bEMa BEIIECTBA.

Cuna kak XapakTepucThka B3aummojeiictBus Tein. Cuna ynpyroctu u 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JAWHAMOMETpa. SIBieHHME TArOoTeHUs U cuia TsxectH. Cuna
TSOKECTH Ha Jpyrux miuaHetax. Bec Tema. HeBecomocTh. CrojkeHue CHIl, HalpaBJICHHBIX IO
onHoil npsimoii. PaBHogelicTBytomas cun. Cuna Tpenus. TpeHHe CKONbKEHUS U TPEHUE MOKOS.
Tpenue B IpUpoae U TEXHUKE.

Hemoncmpayuu.

Habmonenne MexaHU4ecKoro IBUKEHUS Tena.
H3mepeHne ckopocTy IpSIMOITMHEWHOTO IBHKEHUS.
Habutonenue siBieHUsI UHEPIUHU.
Haburonenne n3MeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUH TEJL.
CpaBHeHue Macc 10 B3aUMOJIEUCTBUIO TEl.
CrnosxeHue cull, HapaBJICHHBIX 110 OJJHOU MPSMOI.
Jlaﬁopamopnbte paodomot u onvimol.
1. OmnpeneneHue CKOPOCTH PABHOMEPHOIO JBHXKEHHUS (IIapUKa B KUJIKOCTH, MOJENU
AIEKTPUUECKOTO aBTOMOOUJISL U TaK Jajee).
2. Ompenenenue cpenHedl CKOPOCTU CKOJBXKEHHs OpycKa WM IIapuKa MO HAKIOHHOM
IJIOCKOCTH.
3. Omnpenenenue MIOTHOCTU TBEPAOTO TeEa.
4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh pacTsKeHHs (IedopMalui) MPYKUHBI OT
MPUIIOKEHHOM CHJIBL.
5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHUS OT Beca Tena U
XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEH.

Pa3neu 4. /laBiieHue TBEPABIX TeJl, ;KUAKOCTEN U I'a30B.

Jasnenue. CriocoObl yMEHbIIICHUS U YBETTUUEHU JaBieHus. /laBnenue ra3a. 3aBUCUMOCTD
JaBJIeHUs Tra3a oT 00bEMa, Temnepatrypsl. [lepenava naBnenus TBEPABIMU TeIaAMH, KUAKOCTIMU
u razamu. 3axkoH [lackans. [IneBMaTuueckue MamvHbl. 3aBUCUMOCTh JABJICHUS KUAKOCTU OT
nryounbl.  [mapocratudeckmii  mapanokc.  CooOmarommecss cocyabl.  [wapaBimueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpuuMHBI CyIIeCTBOBAaHUS BO3IYLIHOM
oboouku 3emumn. Onbir Toppuyermmm. M3mepeHue atMocepHOTO IaBICHHS. 3aBUCHUMOCTH
aTMOC(EpHOTO [aBJICHHS OT BBICOTHI HaJa YypoBHeM Mops. Ilpubopbl ans u3MepeHus
aTMoc(epHOro JaBIeHHUS.

JleiicTBHE )KUKOCTH U ra3a Ha MOTpyXEHHOE B HUX TeJo. BeITankuBaromias (apXxuMe0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBIICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenava naBiaeHUs KUIKOCTHIO U Fa30M.
CooOmraronuecst COCY/Ibl.

I'mppasnnueckuii npecc.

[TposiBnenue nercTBus aTMOcHEpHOTO TaBICHHUS.

S

M.



3aBUCHMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00bEMa MOTrpYyKEHHON dYacTu Tela H
TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIbI BECY BHITECHEHHOM HKUJKOCTH.

VYcnoBue 1muaBaHus TeN: IUIABAHUE WM MOTPYXKEHUE Tel B 3aBUCUMOCTH OT
COOTHOIIECHHUS TNIOTHOCTEH TEIa M SKUJIKOCTH.

Jlabopamopuwvie padbomot u onvimol.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOAE OT 00bEMA NOrPYKEHHOU B JKUAKOCTh
4acTH Telna.

OnpeneneHue BBITAIKMBAIOUICH CHIIBL, JEHCTBYIOLIEH Ha TENO, IOTPYKEHHOE B
JKUJKOCTb.

[IpoBepka HE3aBUCMMOCTM BBITAJIIKMBAKOIICH CHJBL, JCHCTBYIOLIEH Ha TeEJIO B
KHUAKOCTHU, OT MaccChl TeJa.

OneIThI, 1EMOHCTPUPYIOIUE 3aBUCUMOCTb BBITAJIKHUBAIOIIEH CUIIBI, AEUCTBYIOLIEH Ha
TEJIO B )KHMJKOCTH, OT 00BEMA MOTPYKEHHON B KUAKOCTh YacTH TeJa U OT IJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYHPOBAHHME JIOAKH M OIpPEIEICHHE €€
Ipy30I0ABbEMHOCTH.

Pasznen 5. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanunueckast pabota. MOITHOCTb.

[IpocThie MeXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAS IJIOCKOCTh. [IpaBmiio paBHOBECHS phIyara.
[IpumeHneHue mpaBuia paBHOBeCHs pblyara K O10Ky. «3onoTtoe mpaBmio» mexaHuku. KIIJ]
MPOCTHIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHHUKE.

Mexanuveckass 3Hepruss. KuHetmueckas W noTeHUMalbHas dHeprud. IIpeBpaienue
OJIHOT'O BHM/JIa MEXAHUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAaHEHUS SHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1.

[TpuMepsI MPOCTHIX MEXAHU3MOB.

Jlabopamopnusie pabomsl u onvimol.

1.

2.
3.
4.
8 KUVIA

Onpenenenue paboOTbl CUJIbl TPEHUS IPU PABHOMEPHOM [BHKEHUM Tela IO
TOPU30HTAIBHON MOBEPXHOCTH.
HccnenoBanue yclloBUN paBHOBECHUS pblyara.
Nsmepenue KIIJ] HakKJIOHHOH TUIOCKOCTH.
W3yueHne 3aKkoHa COXpaHEHUSI MEXaHUYECKON SHEPTUU.
CC

Pa3nes 6. TenJioBble siBJICHUS.

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpUH CTPOEHMs BellecTBa. Macca
U pa3Mepbl aTOMOB UM MoOJeKyJd. OmnbITbl, NOATBEPKIAIOLINE OCHOBHBIE IOJIOXKEHUS
MOJIEKYJIIPHOKUHETUUECKOU TEOPUH.

Mogenu TBEPAOTO, JKUJIKOTO U ra3000pa3HOro COCTOSIHUM BemiecTBa. Kpucrammueckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUJIKOCTEH M TBEPIBIX TEII HA OCHOBE MOJIOKCHUN
MOJIEKYJIIPHO-KUHETUYECKOM Teopuu. (CmauyMBaHUME M KalWULIpHbIE siBlieHUs. TeruioBoe
pacIIMpPEHHE U CKATHUE.

Temnepatypa. CBsA3p TemmepaTypbl CO CKOPOCTbIO TEIUIOBOTO JBHM)KEHHS YacCTHIL.
Buytpennsist sHeprusi. CrnocoObl HW3MEHEHHMs BHYTPEHHEH OJHEpPruu: TeIulonepenavya o
coBepieHue paboThl. Bubl Teronepenaun: TEIIONPOBOAHOCTh, KOHBEKIIUS, U3IIyUYCHHUE.



KonunuecTBOo TemioThl. YenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH U TEeIIoBOe
paBHOBecHe. YpaBHEHHUE TeIUloBOoro Oananca. [lnaBieHue M OTBepAeBaHHME KPUCTAUIMYECKUX
BEIIECTB. YJAelbHas TemioTa rasieHus. llapooOpasoBanue u konaeHcauus. Hcmapenue.
Kunenue. YnenbHas TemioTa mnapooOpa3oBaHus. 3aBUCUMOCTb TeMIEpaTypbhl KHUIIEHUS OT
aTMoc(hepHOro JaBICHHUS.

BrnaxnocTs Bo3ayXa.

OHeprus TOIIMBa. Y ieJbHas TEIJIOTa CTOPAHMUSL.

[Tpunuuner pabotel TemnoBbix asurareneid KIIJ[ TtemmoBoro nBurarens. TemnoBbie
JBUTATEU U 3alllMTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHMsI U IPEBPALLEHMS SHEPTUU B TEIUIOBBIX IIpOLECcCaXx.

Hemoncmpayuu.

Habmonenne 6poyHOBCKOTO IBUKEHUSI.

Hab6monenue nuddysun.

HaOGmronenue siBeHnil CMauyMBaHUs M KAlTWJUSIPHBIX SIBJICHUH.

Haburonenre TenioBoro paciiupeHust Tedl.

W3meneHnue naBieHus ra3za npyu U3MEHEHUU 00bEMA U HarpeBaHUU WA OXJIaKICHUU.
[TpaBuia u3MepeHus TeMIEPaTyphI.

Bune! Teronepenaym.

OxJaxieHre Ipy COBEPUIEHUH PabOTHl.

9. HarpeBanue npu coBepiieHUN pabOThl BHEIIHUMHU CHIIAMHU.

XN E L=

10. CpaBHEeHME TEILIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11. HaGmroneHue KumeHus..

12. HaGnroneHue mocTosiHCTBA TEMIIEPATYPhl IIPH IJIABJICHUH.

13. Mozenu TEIUIOBBIX IBUTATENICH.

Jlabopamopuvie pabomot u onvimol.

OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO TPUTSKEHHUSL.

OnpIThI 10 BRIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbITH 0 HAOTIOICHUIO TETUIOBOTO PACHIMPEHHS Ta30B, KHUIKOCTEH M TBEPIBIX TEI.
Omnpenenenue JaBieHUs BO3yXa B OAJUIOHE IIMPHUIIA.

OnBITHI, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTh JIaBJICHHS BO3[yXa OT €ro oobéMa u
HarpeBaHus WIH OXJIAKICHUS.

M.

6. IlpoBepka THMNOTE3bl JIMHEWHOW 3aBUCUMOCTH [UJIMHBI CTOJOMKA J>KHUJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.
7. HaOnropenue u3MeHeHHs] BHYTPEHHEH SHEPruM Tella B pe3yibTaTe TeIlionepeaadu u
paboThl BHEIIHUX CHIL.
8. MHccnenoBanue sIBICHUS TEIUIOOOMEHA TIPU CMEIIMBAHUH XOJIOJHOW U TOPSIYE BOJIBI.
9. Ompenenenue KOMUYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOM MpH TEIIOOOMEHE C
HarpeThiM METAUTMYCCKUM ITUITHHAPOM.
10. Onpenenenue yaenbHON TEMIOEMKOCTH BELIECTBA.
11. UccnenoBanue nporecca uCapeHusl.
12. Onpenenenre OTHOCUTENBHOM BIAXXKHOCTH BO3/1yXa.
13. Onpenenenue yneabHON TEIIOTHI TUIABICHUS JIb/IA.
Pa3nen 7. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUSI.
DnekTpuzanus Ten. [[Ba pona sieKTpudYecKux 3apsaoB. BanmonecTBue 3apsyKeHHbBIX TEJ.
3akon KynoHa (3aBUCUMOCTB CHJIbI B3aUMOJICHCTBUS 3aPsKEHHBIX Tell OT BEIMYUHBI 3apsA0B U
PaCCTOSHUS MEXTy TEJIaMH).



Onexrpuueckoe nose. Hanpsx€HHoCTh 2nekTpuueckoro noss. llpuHnun cynepnozunun
AIIEKTPUYECKUX I10JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexktpuyeckux 3apsiioB. DJIeMEHTapHBIM 3iekTpudeckuil 3apsia. CtpoeHue
atoMa. [ IpoBOIHUKM U JUAJIEKTPUKU. 3aKOH COXPAHEHHUS IEKTPUYECKOTO 3aps/a.

ONEKTPUYECKUH TOK. YCIOBHS CYIIECTBOBAHUS JJIEKTPUYECKOr0 TOKa. McTouHuKH
IOCTOSIHHOTO TOKa. JIeHCTBMSI 3JIEKTPHUUECKOro TOKa (TEIIOBOE, XMMHUYECKOE, MarHuUTHOE).
DNEKTPUUECKUN TOK B )KUJIKOCTSIX U ra3ax.

Onexkrpuueckasd unenb. Cuna Toka. OJneKTpuyeckoe HampspkeHue. ConpoTHBIIEHHE
IIPOBOJHMKA. YJEIIBHOE CONPOTUBJICHHME BelecTBa. 3akoH Owma 18 ydacTka LElH.
[locnenoBarenpHOE U NapauIEIbHOE COETUHEHUE IPOBOIHUKOB.

Pabota u MOLIHOCTD 371€KTPUUECKOro TOKa. 3akoH Jxoyns—JleHna. DnekTpuueckue Henu
U IOTPeOUTEIIN HIIEKTPUUYECKOM 3Hepruu B 0bITy. KopoTkoe 3ambIkaHue.

ITocrositHHpIE MarHuThHl. B3anMopelcTBHE IOCTOSHHBIX MAarHUTOB. MarHuTHoOe IOJe€.
MarunuTtHoe nojie 3eMJId U €ro 3HaYeHHe 1Jis1 KU3HA Ha 3emiie. OnbiT Dpcerena. MaraHuTHoe mose
ANEKTPUUECKOTO TOKa. [I[puMeHeHne 3JIEKTPOMarHuToB B TEXHUKE. [[elicTBME MarHUTHOTO TOJIS
Ha T[POBOJHUK C TOKOM. OJEKTPOABHUraTelb IOCTOSHHOrO Toka. Mcrnonb3oBaHue
JJIEKTPOABUraTeNIed B TEXHUUECKUX YCTPONCTBAX U Ha TPAHCIIOPTE.

Oneiter  @apagnes.  SIBneHue  anekTpomMarHuTHOM — uHAyKuuu. IlpaBwio  Jlenua.
Onextporeneparop. CrocoObl MONyYSHHs] ANEKTPUUECKOW HHEPrUd. OIIEKTPOCTAHLIMU Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DreKTpu3anus Teil.
JIBa posa 3eKTpUYECKUX 3apsa10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEll.
Y CTpORCTBO U AEUCTBHE IIEKTPOCKOIA.
OneKTpoCcTaTUIECKast UHIYKIIMS.
3aKOH COXPaHEHMs IIIEKTPUUECKUX 3apsI0B.
[IpoBOAHUKY U TUAIEKTPUKH.
MonennpoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHUKN IOCTOSTHHOTO TOKA.
JleicTBHS 2IEKTPUUECKOT O TOKA.

. DNEKTPUUECKUN TOK B )KUJIKOCTH.

. 'a30BB111 pa3psin.

e I o
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. I3MepeHue cuibl TOKa aMIepMeTpoM.

. I3MepeHue 31eKTpUuecKoro HaupsyKeH!us BOJIbTMETPOM.
. Peocrar u mara3uH cOnpOTHBIICHUM.

. B3aHMOZ[€I>'ICTBH€ IIOCTOAHHBIX MarHuToOB.

—_ = =
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. MonenrpoBaHue HEBO3MOXXHOCTHU Pa3/IeTICHUs MOJIOCOB MarHUTA.
. MozienrpoBaHue MarHUTHBIX MOJI€H MOCTOSHHBIX MarHUTOB.

. OnbIT Opcrena.

. MaruuTtHO€ noJjie ToKa. JJIEKTPOMArHmT.

N — = =
S O 0

. I[eﬁCTBHC MAardvTHOIO I10JId Ha ITPOBOJHUK C TOKOM.
. 9HeKTpOI[BI/IFaTCJ'II> IIOCTOAHHOI'O TOKA.

NN
N —

. UccnenoBanue siBieHUs 3J1€KTPOMAarHUTHON MHYKIUU.
. Onpitel Dapanest.

NI}
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. 3aBUCHUMOCTbD HaIpaBJICHUA UHAYKIIHUOHHOI'O TOKA OT yCJ'IOBI/Iﬁ €0 BOBHHNKHOBCHHMI.
. SHeKTporeHepaTop IIOCTOAHHOI'O TOKA.

[\
9]



Jlabopamopuwvie padbomot u onvimol.

OMnBITHI 10 HAOTIOICHUIO JICKTPU3AIMHU TEJl MHAYKIIUEH U TIPU COMPUKOCHOBEHHUH.
HccnenoBanue ASMCTBUS AIEKTPUUECKOTO TOJIS HA TPOBOJIHUKHU M TUDJIEKTPUKH.
COopka u mpoBepKa padOTHI NEKTPHUUECKOH IEMH MOCTOSHHOTO TOKA.

H3mepeHue u peryIupoBaHHUe CUIIbI TOKA.

W3mepeHue u pery1upoBaHue HAMPSIKEHUS.

AR e

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UIYLIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pe3UCTOpa U HAIMPSHKEHUS Ha PE3UCTOPE.
7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHCUMOCTH  DJEKTPHUYECKOrO  COMPOTHBIICHUS
IIPOBOJHHKA OT €0 JJIMHBI, IUIOMIA/IH [TOTIEPEYHOr0 CEUSHHS U MaTepHaa.
8. IlpoBepka mpaBuia CIOKEHUS HANPsHDKEHUH TPH IOCIEIOBATEIHLHOM COEIMHEHUH
JIBYX PE3UCTOPOB.
9. TlpoBepka mpaBuia JijIsl CUIIBI TOKA MPU MapauIeTbHOM COEIMHEHUHU PE3UCTOPOB.
10. Onpenenenue paboOTHI JIEKTPUUECKOTO TOKA, UYIIETO Yepe3 PE3UCTOP.
11. Onpenenenre MOITHOCTH SJIEKTPUUECKOTO TOKA, BBIICIIEMON Ha PE3UCTOPE.
12. UccrnenoBanue 3aBUCHMOCTH CHIIBI TOKA, WAYIIETO Yepe3 JIAMIIOUKY, OT HalpsDKEHUS
Ha Hell.
13. Onpenenenue KII/l narpeBarens.
14. ViccnenoBanre MarHUTHOTO B3aWMOJICHCTBUS MTOCTOSIHHBIX MarHUTOB.
15. I3yuyeHue MarHUTHOTO TIOJS IIOCTOSSHHBIX MAarHUTOB IPU WX OOBCIWHECHUH U
pasziesieHun.
16. UccrnenoBanue neicTBUS IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnbITHI, JEMOHCTPHPYIOIIHE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KaTYIIKH C TOKOM U
MarHuTa oT CHJIbl TOKA U HaIpaBJIEHUS TOKA B KaTYIIIKE.
18. M3yuenue neicTBUS MAarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM.
19. KonctpyupoBanue u u3yueHue padoThl JIEKTPOIBUTATEIIS.
20. Usmepenue KIIJ] anekTponBUraTesibHON YCTaHOBKHU.
21. OnBITEl 1O WMCCIEIOBAHUIO SIBICHHUS SJIEKTPOMArHUTHOW WHIYKIMH: HMCCIIEJOBAHUE
M3MEHEHUH 3HAYeHUsI U HAIIPABICHUSI UHAYKIIMOHHOTO TOKA.
9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBukeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBWKEHUsA. PaBHOMEepHOe mpsMonMHEiiHOe nBMXeHue. HepaBHomepHOe
npsIMOJIMHEWHOE JBHKeHHE. CpenHsii M MTHOBEHHAss CKOPOCTh Tejla NPH HEPaBHOMEPHOM
JIBIDKCHHH.

Yckopenue. PaBHoyckopeHHOe NpsaMoinHelHoe aBuxkenne. CBoboaHoe nageHue. OnbIThI
lNanuines.

PaBHOMepHOE ABMxKEeHHE O OKpYyKHOCTU. Ilepron u vacrora oOpamenus. Jluneiinas u
yIJI0Basi CKOpOCTU. LIeHTpoCcTpeMUTENBHOE YCKOPEHHUE.

IlepBoiii 3akoH Hbrotona. Bropoii 3akon Hptotona. Tperuii 3akon Hprorona. [lpuHumn
CYNEPIIO3UIUH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cwia TpeHMs: culla TPEHUSI CKOJIBKEHMSI, CHJIa TPECHHS
MOKOSI, APYTUE BUIBI TPCHHUSI.



Cwia TSOKECTH M 3aKOH BCEMHUPHOTO TATOTCHHUS. YCKOPEHHE CBOOOIHOTO TaJCHUS.
JBuxenue 1uianer Bokpyr Comnua. IlepBas kocmuueckas ckopocts. HeBecomocts u
MepErpy3KH.

PaBHOBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Telo. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIIEHHON OChIO BpamieHus. MomeHT cuibl. L[eHTp TskecTH.

Nmnynsc Tena. U3menenune umnyinbca. MMnynbe cuibl. 3aKOH COXPaHEHUS UMITYJIbCA.
PeakTuBHOE NBMKEHUE.

Mexanuueckas pa60Ta U MOIIHOCTb. PaGota cun TSKECTHU, YIIPYroCTHU, TPCHUS. CBs3b

OHEPIun

n pa6OTI>I. IToteHnuanbpHas OHCPruA TCjia, MOAHATOIO HaJ ITOBCPXHOCTBIO 3CMIIM.

[TorennunanpHas 3Heprus c:karou npykuHbel. Knnernueckas sHeprus. TeopeMa 0 KHHETHYECKOU
SHEPruu. 3aKOH COXPAaHEHUSI MEXaHUUYECKON IHEPTHH.
Hemoncmpauuu.

9.

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

HabmroneHne MexaHMYeCcKOro ABMKEHHS TeJla OTHOCUTENILHO Pa3HbIX TEJl OTCUETA.
CpaBHeHue myTell MU TpaeKTOpPUM JIBMKEHUS OJHOTO U TOTO K€ Tejlda OTHOCUTEIHHO
pa3HBIX TEJI OTCYETA.

W3mepenue ckopocTy U yCKOPEHUS MPSIMOJIMHENHOTO IBUKEHUSI.

HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOT'O IBUKEHUS.

HabmroneHnue nBuxeHus Tena o OKpyKHOCTH.

Habumronnenne MexaHMYeCcKUX SIBJICHUM, IPOUCXOAIIMX B cucTteMe orcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBHYKEHHH OTHOCHUTEIIEHO KaOMHETa (PU3UKH.
3aBUCHUMOCTb YCKOPEHHS TeJla OT MacChl TeJIa U ICHCTBYIOIIEH HAa HETO CHUJIBI.
HabmroneHne paBeHCTBa CUII IIPU B3aUMOJECHCTBUU TEIL.

N3menenue Beca Tena npu yCKOPEHHOM JIBUYKEHUM.

[Tepenava nmirysbca npyu B3aUMMOJEHCTBUY TEIL.

[TpeoOpa3oBaHus 3HEPrUM MIPU B3aUMOICHCTBUHU TEJl.

CoxpaHeHue UMITyJIbca IIPU HEYNIPYTOM B3aUMOACUCTBHH.

CoxpaHeHue UMITyJIbca IIPU a0COTIOTHO YIIPYTOM B3aUMOJECHCTBUM.

Haburonenne peakTMBHOTO JIBUKEHMUS.

CoxpaHeHue MEXaHW4EeCKOH 3HEpruu Mpyu CBOOOIHOM Ha/ICHUM.

CoxpaHeHne MEXaHUYECKON YHEPIUM ITPU IBUYKEHUU TeJla M0 IeHCTBUEM IIPY>KUHBI.

Jlabopamopnusie pabomsl u onvimol.

1.

KoncTpynpoBanue TpakTa s pa3sroHa W JaIbHEUIIErO0 PaBHOMEPHOTO JIBUKEHHS
IapuKa WIH TEJICKKHU.

Omnpenenenue cpenHell CKOPOCTH CKOJBXEHHS OpycKa WM JBIDKEHUS IIapuKa Mo
HAKJIOHHOM INIOCKOCTH.

OrmpezesieHne yCKOpPEHHUsI Tejla MPU PaBHOYCKOPEHHOM JBUKEHUU IO HAKJIOHHOMN
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHH MPH PABHOYCKOPEHHOM JABI)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka TrUMOTE3BI: €CIM TPH PABHOYCKOPECHHOM JBHKCHHHM 0€3 HadallbHON
CKOPOCTH IIyTH OTHOCSTCS Kak psAJ HEUYETHBIX YHCENI, TO COOTBETCTBYIOLIME
MIPOMEKYTKH BPEMEHH OJJMHAKOBBI.

I/ICCHGZ[OBaHI/Ie 3aBUCUMOCTH CHIIbBI TpeHI/IH CKOJIBXKCHHUA OT CHIIBI HOpMaJII)HOI‘O
JIaBJICHMSI.

Onpenenenne ko3P PUIMEHTA TPEHUSI CKOIBKCHHUS.

Onpenenenne )KECTKOCTU MPYKUHBI.



9.

Omnpenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JBM)KEHUHM Tejla 110
TOPU30HTAILHON IIOBEPXHOCTH.

10. Onpenenenue pabOTHI CHIIBI YIPYTOCTH TPH TMOABEME TIpy3a C HCIOJB30BAHUEM

HCIIOABMKHOI'O M ITOABHXKHOI'O OJI0KOB.

11. Mi3yuenue 3aKkoHa COXpaHEHUS SHEPTUU.

Pa3zgen 9. Mexannueckue KoJ1e0aHud U BOJHEIL.

KonebarenpHoe amkeHne. OCHOBHBIC XapaKTEPUCTUKH KOJIeOaHWH: TEpUOM, YacToTa,
amMIuiTya. MaTeMaTHuecKuid U TPYXKUHHBIA MaaTHUKH. [IpeBpaiieHue »HEpruv mpu

K0J1e0aTEeIbHOM JIBHKEHUU.

3aryxaromue KojeOaHus. BeinyxaenHsie koneOanus. Pezonanc. MexaHnyecKie BOJHBI.
CaoiicTBa MexaHnueckux BOJH. [IpoonbpHbIe U TToiepeyHbie BOJIHBL. J[JIMHA BOJHBI U CKOPOCTH
e€ pacnpocTpaHeHus. MexaHn4ecKkue BOJIHBI B TBEPIOM TeJle, CEHCMUYECKUE BOJTHBIL.

3Byk. [')poMKOCTH 3ByKa U BbicOTa TOHA. OTpaxkeHue 3ByKa. MIH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

SN kAL =

Habumonenue xosnebanuil Ten noj 1eHCTBUEM CHIIBI TSYKECTH U CUJIbI YIIPYTOCTH.
Habumonenune xonebanuil rpy3a Ha HUTH U Ha IPY>KUHE.

HaGmronenne BEIHYKICHHBIX KOJICOaHHI M pe30HaHCa.

PacnipocTpanenue nNpo0IbHBIX U TIONEPEYHBIX BOJIH (Ha MOJIENN).
Habmronenne 3aBUCIMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopuwvie pabomot u onvimol.

l.
2.
3.

7.

Omnpeznenenne 4acTOTHI U MIEPHOA KOJICOaHUH MaTeMaTHYECKOTO MasiTHHKA.
Omnpenenenne 4acTOTHI U TIEPUO/a KOIeOaHU IPY>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCHMOCTH TEpUOAa KOJIEOaHWM MOJBEIIEHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH IepHoJa KoJleOaHU MPYKMHHOTO MasTHHKa OT MaccChl
rpysa.

[IpoBepka He3aBUCUMOCTH TEepuOAa KoJIeOAaHWU Tpy3a, MOJBEIIEHHOTO K HUTH, OT
Macchl Tpy3a.

OnpIThl, AEMOHCTPUPYIOIIME 3aBUCHMOCTh TEpHOAa KOJEOAHUN MPYKUHHOTO
MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

N3mepenue yckopeHust CBOOOHOTO MaJICHHUSL.

Paszgen 10. DjeKTpOMAarHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJHBL (CBOMCTBAa 3JE€KTPOMArHUTHBIX

BOJH. [IIkaya 3nekTpoMarHuTHBIX BOJIH. VICrIonb30BaHrEe 3JIEKTPOMArHUTHBIX BOJIH JI1 COTOBOM

CBsA3H.

DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpauuu.

l.
2.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BoJsiHOBEIE CBOMCTBA CBETA.

Jlabopamopuwvie padbomot u onvimol.

1.

I/I3yquI/Ie CBOMCTB QJICKTPOMArduTHBIX BOJIH C IIOMOIIBIO MOOHJILHOT'O Teﬂe(bOHa.

Pa3zgen 11. CBeToBbIe ABJICHUS.
JlygeBass monenb cBera. Vcrtounuku cBerta. [IpsMoNHMHEWHOE pacmpoCTpaHEHUE CBETA.
3armenus Connua u JIyasl. Otpaxenue cera. [1nockoe 3epkano. 3akoH oTpakeHUs CBETA.



[Tpenomiienue cBera. 3aKOH IpeaoMileHUs cBeTa. 11oHOEe BHyTpeHHEEe OTpakeHUE CBETA.
Hcnonb30BaHne MOJHOTO BHYTPEHHETO OTPAXXEHUS B ONITUYECKUX CBETOBOJIAX.

JIunza. Xox nyweil B muH3e. Onruueckas cucrema (oToammapara, MHKPOCKONA H
Tesieckomna. 1'1a3 kak onTuyeckas cuctemMa. ban3opykocTs U 1aibHO30pKOCTb.

Paznoxenue 6enoro ceera B ciekTp. OnbiTbl HptoToHa. ClioKeHUE CIIEKTPaIbHBIX L{BETOB.
Hucnepcus csera.

Hemoncmpayuu.

e

XN E L=

[TpstmonHEItHOE pacpoCTpaHEHHUE CBETA.

OTtpaxxeHue cBeTa.

[Tonyuyenue n300paskeHui B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.

OnTHYecKuil CBETOBOJI,.

Xoa nydeil B cobuparolieii 1nH3e.

Xox Jiydeil B paccenBaroleH JIMH3E.

[Tonyuenne n3o0paxxeHuil ¢ TOMOIIbIO JINH3.

[punnun neiictBus ¢oroanmapara, MUKPOCKOIIA M TEJIECKOTIA.

10. Moxenb riaza.
11. Pazoxenue 6eoro cBera B CIIEKT).

12. Tlomy4enue 6eoro cBeTa Mpy CII0KCHUH CBETA PAa3HBIX IIBETOB.
Jlabopamopusie pabomsl u onvimol.

l.
2.
3.

N oWk

VccnenoBanre 3aBUCUMOCTH yTila OTPaXKEHHUsI CBETOBOTO Jyda OT yIJia TaJICHUsI.
N3yuenune xapakTepUCTHK H300paKeHUS IPEMETa B TNIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yIJIa TPEJIOMIICHHSI CBETOBOTO JIyda OT yrila MajeHus Ha
IPaHUIIEC «BO3YX—CTCKIION.

[Mony4yeHne n300paKeHU C MOMOIIBIO COOMPAOIICH JTHH3BI.

Omnpenenenne HOKyCHOTO PacCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JTNH3HI.
OMnBITHI IO PA3TIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

OnBITEl 1O BOCTIPHUATHIO IBETa MPEIMETOB NPU WX HAOIIOJACHHUU 4Yepe3 IBETOBBIC
(UITBTPBHIL.

Pa3zgen 12. KBanToBLI€C IBJICHHUS.

OmneiTel Pesepdopna u nmnanerapuas mojaens aroma. Monens atroma bopa. Ucnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPBI.

PanuoaktuBHOCTE. Anbda, Oera- u ramma-uznydeHus. CTpoeHHe aTOMHOTO sijpa.
Hyxnonnas wmopnens aromHoro sapa. M3otomsl. PaawoaktuBHble mnpeBpaimieHus. llepuon
N0JIypacnaia aTOMHBIX sLJIEP.

SnepHble peakuMy. 3aKOHBI COXPaHEHMsI 3apsAJ0BOI0 U MAacCOBOIO YHMCEN. DHEPIUsl CBA3U

aToMHBIX syiep. CBs3b Macchl M SHeprud. Peaknuu cuHTE3a M jAelieHus sjaep. VcToYHHMKH
sHepruu CoJIHIIA U 3BE3I.

Snepnas sHepreTuka. JleMcTBUSA paAMOAKTUBHBIX U3IyYEHUN HA )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3Iy4eHHs U NOTJIOLEHUS.

2. CaexTpsl pa3auvHbIX T'a30B.

3. CunekTp Bogopoa.

4. Habmronenue TpekoB B kamepe Buiibcona.

5. Pabota cu€Tunka HOHU3UPYIOLIUX U3Ty4YEHUH.

6. Perucrtpanus nsimydeHus IpUPOIHBIX MUHEPAIOB U IPOAYKTOB.



Jlabopamopuwvie padbomot u onvimol.

1. HaOnroneHue CIUIOUIHBIX U TMHEHUYATBIX CIEKTPOB U3TYUECHHUS.

2. HWccnenoBaHue TpPEKOB: HM3MEPEHUE HHEPIMM YacTHUIbl O TOPMO3HOMY HyTu (1O

dboTorpadusam).

3. HMsmepeHue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEJIHbHO-0000 AN MOTYJIb.

[ToBTOPUTEIIBHO-0000IIAOINK ~ MOIYb  MPEAHA3HAYCH IS CHCTEMaTU3allud |
0000111eHUsT TPEIMETHOTO COACPkKAHUS U OIbITa IeATEeIbHOCTH, TPUOOPETEHHOTO MPU U3YUECHUU
BCEro Kypca (pu3uKH, a TakkKe JUIsl MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY IO
¢du3uke 17151 00ydaroUIMXCsl, BEHIOPABIINX ATOT YU€OHBIH MpeIMeET.

[Ipu uzyyeHnu JTaHHOTO MOJYJISI PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUJIBI IEATEIIbHOCTH,
HA OCHOBE KOTOPBIX OOECHEYMBAETCA JOCTIKEHHE TMPEAMETHBIX U MeTampeIMEeTHBIX
IUTAHUPYEMBIX Pe3yJbTaTOB O0O0ydeHHs, (QOpPMHUpPYETCs E€CTECTBEHHOHAy4YHAash T'PaMOTHOCTH:
OCBOCHHME HAY4YHBIX METOJOB WCCIICIOBAHUS SBJICHHN MPUPOABI M TEXHUKH, OBJIAJICHUE
YMECHHUSAMH OOBSACHATh (PU3NYCCKUE SBIICHUS, TPUMCHSISI IOJyYECHHBIC 3HAHUS, PEIIaTh 3a1a49H, B
TOM YHCJIC KaUeCTBEHHBIC U HKCIIEPUMEHTAJILHEIE.

[TpuHIMNIHATBHO EATETbHOCTHBIA XapakTep JaHHOTO pa3fielia peanusyercs 3a CYeT Toro,
4YTO 00yYaIoIUeCs BIMOIHIIOT 331aHHS, B KOTOPBIX UM MpEJiaraeTcs:

Ha OCHOBE IOJIyYE€HHBIX 3HAHUM pacro3HaBaTh U HAyYHO OOBACHATH (PU3MUECKUE SBIICHUS
B OKpY’Karollel MPUpOIe U IOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAay4YHbIE METOJbI MCCIEAOBaHUA (PU3NYECKUX SBICHUI, B TOM 4HWCIE AJIs
MIPOBEPKU TUIOTE3 U MOTYYEHUS TEOPETUUECKUX BHIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HambOOJee BaXHBIX JOCTHXKEHHUM COBPEMEHHBIX TEXHOJIOTHIA,
HaIpUMep, MPAKTUYECKOTO HCIOJIb30BAaHUS PA3UYHBIX HCTOYHUKOB DHEPIMM Ha OCHOBE
3aKOHA MPEBPALICHHS U COXPAHEHHSI BCEX M3BECTHBIX BUIOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

I/I3yquI/Ie (1)H31/IKI/I Ha YPOBHC OCHOBHOI'O 06mero O6p830BaHI/I$[ HaIIlpaBJICHO Ha

JAOCTHIKCHHUEC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U ITPCAMCTHBIX O6paSOBaTeHBHBIX PEe3yJIbTATOB.

B peE3yIbTaTC HU3YUYCHUA (1)I/IBI/IKI/I Ha YPOBHEC OCHOBHOI'O 06mero O6p830BaHI/I$[ y

obOyuaromerocs OyayT chOpMUPOBAHBI CIEAYIOIMNE TUYHOCTHBIC PE3YJIHTATHl B YACTH:

1) naTpHOTHYECKOr0 BOCIMTAHHUS:

- MPOSIBJIICHUE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOHN (pU3NYECKOM
HAYyKU;

- LICHHOCTHOE OTHOILIEHUE K JOCTHKEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpasKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

- TOTOBHOCTh K aKTHBHOMY YYacCTHUIO B 00CY)KJIEHUU OOIIECTBEHHO 3HAYUMBIX U ITUYECKUX
npo0JieM, CBSI3aHHBIX C MIPAKTHYECKUM MPUMEHEHUEM JOCTHKEHUN (DU3HKY;

- OCO3HaHHE BAXKHOCTH MOPAJIbHO-3THYECKUX IPUHIIUIIOB B I€ATEIHLHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCIIMTAHUSA:

- BOCTIPUSITHE ICTETHYECKUX KayecTB (DM3NYECKON HAayKH: €€ TapMOHHYHOTO TOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 O3HAHUS:

- OCO3HaHUE LIEHHOCTH (PU3UYECKONW HAayKH KaK MOILHOTO MHCTPYMEHTA MO3HAHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTHI, BAYKHEHIIIEH COCTABIAIONIEH KYJIbTYPHI;

- pa3BUTHE HAYYHOH JIF0OO03HATEIBHOCTH, MHTEPECca K HUCCIIEI0BATEIBCKOM eI TETbHOCTH;

5) popmupoBaHus KyJIbTYpPBbI 310POBbSI H SMOLMOHAJIBLHOIO 0JIArONOTYYHsI:

- OCO3HAHUE IICHHOCTH 0€30IacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE,
BaXHOCTU ITpaBWJI 0€30I1aCHOT0 MOBE/ICHUS Ha TPAHCIIOPTE, HA 0POrax, ¢ 3JIEKTPUUECKUM U
TEIUIOBBIM 000pYI0OBaHUEM B IOMAIIIHUX YCJIOBHUSAX;

- chopMupOBaHHOCTH HaBBIKA PEQIICKCHHU, MPU3HAHUE CBOETO IMpaBa Ha OMIMOKY M TaKOro
JKe TpaBa y Ipyroro 4enoBeKa;

6) TPY10BOr0 BOCIIUTAHMA:

- aKTMBHOE YYacTHE B PEUICHWH MPAKTUYECKHX 3a7ad (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHM3aliyi, Topojaa, Kpas) TEXHOJOTMYECKOW U  COIMAbHON  HANpaBiICHHOCTH,
TpeOyIOIIKMX B TOM YHCIie U GU3NYECKUX 3HAHMIA;

- UHTEpeC K MPAKTUYECKOMY U3YyUEHHIO Mpodeccuid, CBI3aHHBIX C (U3UKOM;

7) IKOJIOTrM4eCKOro BOCIIMTAHUS:

- OpHeHTalus Ha TpUMEHEHHWe (U3MYECKMX 3HAHUU Ui pemeHus 3aaad B 00JacTu
OKpY)KaroIIel cpeipl, TUIAHWPOBAHUS MOCTYNKOB U OIEHKUA UX BO3MOKHBIX MOCIEACTBHIA
JUTSL OKPY KAIOIIEH cpebl;

- OCO3HaHHE II00ATILHOTO XapaKTepa HIKOJIOTHYECKUX MPOOIEM U MyTeH UX peIIeHHUS,

8) aganTanmu K M3MEHAIOIIMMCH YCJIOBUSIM COLMATIBHON U NPUPOIHOM Cpeabl:

- TOTpPeOHOCTh BO B3aMMOACWCTBUHM TIPU BBINOJHEHUH HCCICJOBAHUNH UM TPOCKTOB
(u3nYeCcKOi HallPaBIEHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSM APYTHUX;

- MIOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO AEATEIbHOCTD;

- TOTpeOHOCTh B (OPMHPOBAHWM HOBBIX 3HAHWH, B TOM 4YHcIe (OPMYIHPOBATH WUJCH,
MOHSITHS, TUIIOTE3bI O GU3HYECKUX OOBEKTaX U SIBICHUSX;

- OCO3HaHUe IePUIUTOB COOCTBEHHBIX 3HAHUI W KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKH;



® - [JJAHMPOBAaHHUE CBOETO PA3BUTHS B PUOOPETEHUHN HOBBIX (PU3MUECKUX 3HAHHUIA;

¢ - CTPCMJICHUC aHAJIM3UPOBATH U BBIABJIATH B3aUMOCBA3U IIPUPOADI, O6III€CTB8, 1 5KOHOMUMKU,

B TOM YHCJIC C HCIIOJIb30BAHUEM (1)H31/I‘-ICCKI/IX 3HaHI/If/'I;

® - OICHKAa CBOMX JCHCTBHH C y4ETOM BIHUSHHS Ha OKPYKAIOIIYIO CpPEIy, BO3MOXHBIX
[J100aJIbHBIX TTOCIIEACTBUHA.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbraTte oOCBOeHMsSI MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusi y oOyuyatomerocsi OyayT chOpMUPOBaHBI MeTampelIMeTHbIe pe3YJbTaThl,
BKJTIOYAIOIIME I103HABATEIbHBIC YHHUBEpPCAJIbHBIC Yy4YeOHBIE JCWCTBUS, KOMMYHHUKATHBHBIC
YHHUBEpCAJIbHbIC YUeOHBIE IEHCTBHS, PETYISITUBHBIC YHUBEPCATIbHBIE YIeOHbBIE ICHCTBHS.

Ilo3HaBaTe/bHBbIC YHHMBepCcAIbHbIE y4eOHbIe AeiicTBUS

ba3oBble Jornyeckue aelicTBUSA:

BBISIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIEC TPU3HAKU OOBEKTOB (SIBIICHUI);
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PHUKAINU, OCHOBAHHUS Uil 0000IIeHHS
Y CPaBHCHHS;

BBISBJISTh 3aKOHOMEPHOCTH M MPOTUBOPEUMsS B paccMaTpuBaeMbIX (akTax, JaHHBIX U
HAOJIOICHUSX, OTHOCSIINXCS K (DU3NICCKUM SIBIICHUSM;

BBISBJISATh TPUYMHHO-CJICJCTBEHHBIC CBS3UM NPU HM3YYCHUH (DU3NYECKUX SIBICHUH U
IPOLIECCOB, JeNiaTh BBIBOJBI C HCIOJB30BAHUEM JCIYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKJIIOYCHUH, BBIABUIaTh TUIIOTE3BI O B3aUMOCBS3IX (PU3NYECKUX BEIUYNH;
CaMOCTOSITEIIFHO ~ BBIOMpATh Crocod pemeHus y4yeOHOW (U3MYECKOH 3amaun
(cpaBHEHHME HECKOJIBKAX BAapHaHTOB pEIICHUs, BHIOOp HamOosee MOAXOMISIIEro C
y4ETOM CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPUER).

ba3oBble ucciaenoBarelbcKue AeiicTBUSA:

HCII0JI30BaTh BOIIPOCHI KAK MUCCIIEI0BATEIbCKUI HHCTPYMEHT ITO3HAHMUS;

MPOBOJIUTh IO CAMOCTOSITEJIBHO COCTAaBJICHHOMY IUIaHYy OIIBIT, HECIIOXHBIN
(bU3HYECKUI IKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBAaHIE (PHU3UICCKOTO SIBIICHUS;
OLICHMBATh HA MPUMEHUMOCTb M JOCTOBEPHOCTh MH(OPMAIIHIO, MOJIYYCHHYIO B XOJI€
WCCIIEIOBAHUS NI SKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (opMynupoBaTh 0000IIEHUS W  BBIBOABI IO  pe3ylbTaTaM
POBEIEHHOTO HAOIIOICHUS, OIIBITA, UCCIICIOBAHHSI,

MPOTHO3UPOBATh BO3MOXKHOE JaibHElIIee pa3BUTHE (PU3NUECKUX MPOIECCOB, a TaKKe
BBIJIBUTATh TPETIOI0KEHUS 00 MX Pa3BUTHHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pabora ¢ undopmanmei:

IPUMEHSTh Pa3JIMYHbIE METOJbl, NHCTPYMEHThl M 3aIpOChl NpU IMOHUCKE U OTOOpE
UHGOPMALIMY WU ITAHHBIX C YYETOM IPEI0KEHHON yueOHOoM (pu3ndeckol 3a1a4u;
aHATM3UPOBaTh, CHCTEMATH3HPOBATh M WHTEPIPETUPOBATh WH(POPMALUIO PA3TUIHBIX
BUJIOB U (pOpM IpeCTaBICHNUS;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMANbHYIO ()OpMYy IpeAcTaBiIeHUS HHPOpPMALUKU U
WIIIOCTPUPOBATh pelIaeMble 33a/a4d HECIOXKHBIMH CXEMaMH, JAuarpaMMaMiu, HHOU
rpauKor U UX KOMOMHAITUSMU.



KoMmyHnKkaTHBHBIE YHUBepCAJIbHbIC y4eOHbIE 1eiiCTBUS:

B Xojae oOCyxJaeHus ydeOHOro MaTepualla, pe3yjbTaToB JIaOOpaTOpHBIX paboT U
IPOEKTOB 33/1aBaTh BOIPOCHI 110 CYLIECTBY 00CYKIaeMOI TeMbl U BbICKA3bIBaTh UIEH,
HalleJIeHHBIE Ha PELICHUE 3aJaull U MOAep KaHHe OJIaroxKeaaTeIbHOCTH OOIEHHS;
CONOCTABJIATh CBOM CYKIEHUS C CYXICHMSAMM JPYrMX YYacCTHHUKOB JHUAJOra,
0OHapyXUBaTh pa3Inyle U CXOJCTBO MO3ULUI;

BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M IMCbMEHHBIX TEKCTaX;

nyOoJIMYHO  NPEACTaBIATh  pe3yJabTaTbl  BBIIOJHEHHOTO  (U3MYECKOTO  OIBbITa
(9KCIIEpuMEHTa, UCCIIEI0OBaHMS, IPOEKTA);

NOHMMATh M HCIOJIb30BaTh MPEUMYINECTBA KOMAHIHOW W WHAMBHIYAIbHON pabOTHI
IIPY PEHICHUU KOHKPETHOH (pru3mueckor mpoOIeMsr;

IPUHUMATh LEIHM COBMECTHOM [1€ATENbHOCTH, OPIraHMW30BbIBAaTh JEUCTBHUS MO €€
JOCTH>KEHUIO: PACHPENEIIATh POJIH, 00CYKAATh MPOLECCH U PE3yJIbTaThl COBMECTHOM
paboThl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBITOJIHATh CBOIO YacTh Pa0OTHI, JOCTHTras KAaueCTBEHHOTO pe3yJbTaTra MO CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOM JIEUCTBUSA C IPYTUMH 4JI€HAMH KOMAaH/[Ibl;
OLICHMBATh KA4yeCTBO CBOEr0 BKJIaJa B OOMMHA MPOAYKT IO KPUTEPUSM,
CaMOCTOATENIbHO C(OPMYITHMPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUS.

PerJIﬂTI/IBHbIe YHUBEpPCAJIbHBIC y‘{eﬁﬂble JecTBUA

Camoopranuszanms:

BBISIBIISITH TIPOOJIEMBI B )KU3HEHHBIX M YI€OHBIX CUTYalUsX, TPEOYIOMUX sl PELICHUS
buznyeCKuX 3HAHMUIA;

OpUEHTUPOBATLCS B Pa3IMYHBIX MOJAXOAAaX MNPUHATUS PpEHIeHUH (MHIMBUIYaJIbHOE,
NPUHSTHE PELICHUs B TPYIINEe, IPUHATHE PEIICHUN TPYIIoit);

CaMOCTOSITENIbHO COCTABJISITh AJITOPUTM pelieHus: (U3MYECKON 3aJaydl Wid IUlaHa
UCCIIEIOBAHUS C Y4ETOM HUMEIOLIUXCA PECypCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh MPEAJIaracéMble BApUAHThI PELICHUN;

Jenath BEIOOp v OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬁMOKOHTpOJIb, IMOLMOHAJbHBIA HHTEJLJIEKT:

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYallMM U IIPEUIarath Ij1aH €€ NU3MEHEHMS;

OOBSICHATh HPUYMHBI JIOCTHXKEHUS (HEIOCTUIKEHHUs) pe3yJbTaToB JesTeIbHOCTH,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBBI B JIEATEIBLHOCTh (B TOM YHCJIE B XOJ BBINOJIHEHUS (hU3HUecKoro
UCCIIEIOBaHMUsI WJIM TIPOEKTAa) HA OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHUBIIMXCS
CUTYyallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSM;

CTaBUTH Ce0s1 HA MECTO APYIroro 4eJoBeKa B XOJ€ CIOpa MM AUCKYCCHH HAa HAYYHYIO
TE€MY, IOHUMaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYIoro;

NpU3HABAaTh CBOE MPaBO Ha OIMMOKY MNpH pEUIeHHH (GU3NYECKUX 3a1ad WIH B
YTBEPKICHUSIX Ha HAy4YHBIE TEMBI U TAKOE K€ IPABO APYTOro.

INPEAMETHBIE PE3YJIBTATbBI



K xonuy oOyuyenust B 7 Kjacce MpeIMETHbIE Pe3ysIbTaThl HA 0a30BOM YPOBHE JIOJIKHbI
OTpaxxaTb cHOPMHUPOBAHHOCTh Y 00YUaIOIIUXCSI YMEHUM:

UCNOJIb30BaTh TMOHATHS: (U3MUECKHE M XUMHUYECKUE SIBJICHHUS, HaOJIIOJCHHUE,
AKCIEPUMEHT, MOJIEb, TUNIOTE3a, €AUHUIBI (PU3MUECKUX BEIMYMH, aTOM, MOJIEKYJIa,
arperaTHbIC COCTOSHUS BEIIECTBa (TBEPIOE, KHUIKOE, ra3000pa3HOe), MEXaHHUECKOE
JBIDKEHUE  (paBHOMEpHOE, HEpPaBHOMEpPHOE,  IMPSMOJUHEHHOE),  TpaeKTopHs,
paBHOAEHCTBYIOIas cwia, aedopmanus (ynopyras, IUIaCTHYECKasi), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

paznnyath sBiaeHus (Iudy3us, TEIUIOBOE ABUKEHHUE YacTUI] BELIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBH)KEHUE, MHEPLIMs, B3aUMOJICHCTBUE TEJl, paBHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHOM OCBIO BpalllcHUs, IIepeaaya AaBJICHNs TBEPABIMU TEIAMU,
KHUJIKOCTSIMM M Ta3aMu, aTMoc(epHOe JAaBleHHEe, IJaBaHWE Tel, IMPEeBpalleHus
MEXaHUYECKOM SHEpIun) 10 ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrio3HaBaTh MPOSIBIIEHUE U3YYEHHbBIX (PU3MUECKUX SIBICHUI B OKPY)KAIOIEM MUPE, B
TOM 4YHcie (pu3nyecKue SBICHHS B IMPHPOJE: MPUMEPHl JABIKCHHS C Pa3TUYHBIMUA
CKOPOCTSIMH B JKMBOM M HEXUBOM NIPUPOAE, NEHUCTBHUE CUJIBI TPEHUS B IPUPOAE H
TEXHUKE, BJIMSHUE aTMOC(EpPHOro AaBJICHMsI Ha XKMBOM OpraHu3M, IUIaBaHHE pbIO,
pBIYard B TeJe YeJOBEKa, NMPH 3TOM MEPEeBOIUTH MPAKTUYECKYIO 33/1a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HMUECKUX SBICHUN;

OIMCHIBATh M3YYECHHBIC CBOMCTBA TN U (PU3MUECKUE SBICHUS, UCIONB3YS (U3NIECKHE
BeJIMYMHBI (Macca, 00BbEM, IUIOTHOCTH BEIIECTBA, BPEMs, IyTh, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIPYIrOCTH, CHJa TSDKECTH, BeC Tejla, CHUJla TPEHHUs, JaBIICHUE
(TBEpOro Tena, JKUAKOCTH, Ta3a), BBITAIKMBAIOLIAs CHJIa, MEXaHMueckas palorta,
MOIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI, KOX(QHUIMEHT IOJIE3HOTO JeHCTBHUS
MEXAHU3MOB, KMHETUYECKAsi W MOTEHLHUAaIbHAsl dHEPIUs), IPU ONUCAHUM IMPABUIBHO
TPaKTOBATh (PU3MUECKUI CMBICIT MCIIOJIb3YEMBIX BEITUYNH, NX 0003HAYCHUS U €AMHUIIBI
(GU3MUeCKUX BEIUYMH, HAXOJUTHb (DOPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTUMH BEJIUYMHAMM, CTPOUTH I'papUKU HM3YHYEHHBIX 3aBUCHUMOCTEH
(U3HUYECKUX BEJIMYUH,

XapaKTepu30BaTh CBOHCTBA TeJd, (PU3MUECKUE SBICHUS W TPOIECCHI, HCIOIB3Ys
npaBuja CIOKEHMs cuil (BIIOJIb OJHOW TpsiMoii), 3akoH ['yka, 3akon Ilackains, 3akoH
Apxumerna, npaBWIO paBHOBecUsl pblyara (0JI0Ka), «30J0TOE IPABUIO» MEXaHHKH,
3aKOH COXPAaHEHHMs MEXAHMYECKOM DSHEpruu, Ipd OTOM JaBaTb CIOBECHYIO
(opMyJIMPOBKY 3aKOHA U 3alIUChIBATh €M0 MaTEMaTUYECKOE BbIPAKEHHUE;

OOBSICHATh (U3UYECKUE SIBIICHUS, IPOLECChl M CBOMCTBA Te€Jl, B TOM 4YHCIE U B
KOHTEKCTE CUTyallMil MpaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NPUUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX I11aroB ¢ Onopoi Ha 1—
2 u3y4yeHHbIX CBOWCTBA (U3MUECKUX SABJICHUH, (U3MYECKMX 3aKOHAa WIH
3aKOHOMEPHOCTH;

pewatb pacuéTHble 3agauyd B 1-2 J1eicTBUA, HCHOIb3Yysd 3aKOHbI M (OPMYIIBI,
CBSI3bIBAlOIME (U3MYECKHE BEIWYMHBI: Ha OCHOBE aHaJM3a YCJIOBHA 3aJadd
3alMCBIBaTh KPATKOE YCIOBUE, MOJCTABIATH (DPU3MUYECKHE BEIWYHHBI B (OPMYINBI U
IPOBOJIUTH PACUYEThl, HAXOAUTh CIIPABOYHbIC JIaHHBIE, HEOOXOAMMBIEC Ui pPELICHUs
3aJa4, OLEHUBATh PEATMCTUYHOCTb NOTYYEHHOM (hrU3HUecKOil BETMUHHBI;



pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh TPHU TIOMOIIHA (U3HUECKUX
METOJIOB, B OINHCAHMM HCCICAOBAHUS BBIJCIATH MPOBEPAEMOE MPEIIOJIOKEHNE
(rumotesy), pa3idyaTh W HWHTEPIPETHPOBATH MOJNYYEHHBIH pe3ynbTaT, HaXOIUTh
OIIMOKY B XOJI€ ONBITA, IeJIaTh BRIBOJIBI TI0 €r0 pe3yiIbTaTaM,

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN WIH (PU3NYECKUX CBOHCTB
Ten: (GOpMYIUPOBATh TMPOBEPSEMbIE MPEANOIOKEHHs, COOUpaTh YCTAHOBKY W3
MPEUIOKEHHOTO 000PYI0BaHHUS, 3aIUCHIBATH XOI OMBITa H (DOPMYJIHPOBATH BHIBOIBL;
BBITIOJIHSITH TIPSIMBIE U3MEPEHUS PACCTOSHUSA, BPEMEHHU, MAcChl Tejia, 00bEMa, CUIIBI U
TEMIEPaTypbl C UCHOJIB30BAHUEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMUCHIBATH
MoKa3aHus IpUOOPOB C yUETOM 3aJaHHON a0COIFOTHON MOTPEUTHOCTH U3MEPEHHIA;
IPOBOJIUTH UCCIIEIOBAHHE 3aBUCHUMOCTH OJHOU (M3UYECKON BETUYMHBI OT APYroi C
UCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH MTyTH PAaBHOMEPHO JIBUXKYIIETOCS
TeJa OT BPEMEHU JBMIKEHHUS TeJa, CHUJIbl TPEHHUS CKOJIbKEHUS OT Beca Tella, KauecTBa
00pabOTKM TMOBEPXHOCTEH T ¥ HE3aBHCHUMOCTH CWJIBI TPEHHS OT IUIONIAJIN
COTPUKOCHOBEHHUSI TEJ, CHIIbI YIPYTOCTH OT YAJUHEHHS MPY>KUHBI, BHITATKUBAIOIIEH
CHIBI OT OO0BEMa MOTPYKEHHOM 4YacTH Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCUMOCTH OT IUIOTHOCTH Tejia, OT TIyOWHBI, HA KOTOPYIO IOTPYKEHO TEJo,
YCJIIOBHM TIJIaBaHUS TeJ, YCJIOBUNM DPAaBHOBECHs pblyara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM y4e€OHOTO HCCIENOBaHUS, COOMpAaTh YCTAHOBKY M  BBIMIOJIHATH
U3MEpEHUs, Ccleaysl MPeIIoKEHHOMY IUIaHy, (PUKCHUpPOBATh Pe3yibTaThl MOTYyYECHHOM
3aBUCHUMOCTH (DH3UYECKUX BEIIMYMH B BUJIC MPEIJIOKEHHBIX TaOJHIl M TPadUKOB,
JienaTh BBIBOJIBI IO Pe3yJibTaTaM UCCIICI0BAHMUS;

MPOBOJANTh KOCBCHHBIC HM3MEPCHUsS (PU3NYCCKUX BEIMYUH (IUIOTHOCTH BEIIECTBA
KUJKOCTA W TBEPAOrOo Teja, Cujla TPEHUS CKOJIBKEHMsI, JIaBIICHHE BO3/AyXa,
BBITAJIKUBAIOIIAs CHJIA, JCHCTBYIOIAs Ha TMOTPY>KEHHOE B IKUAKOCTH TEJO,
KOA((UIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIEAys MpPEII0KEHHOU
WHCTPYKIMU: TPY BBITOJTHEHUH U3MEPEHHUI COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIIATH 3HAYCHUE UCKOMOM BEJTMYUHBL;

coOioaTh TpaBWJa TEXHUKH 0€30MacHOCTH mpH pabore ¢ J1abopaTopHBIM
o0opynoBaHuEeM;

YKa3bIBaTh MPHUHIMIBI JCHCTBUS TPHOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, 0apOMETp, phlyar, MOABMKHBIA U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepU30BaTh NPUHLUIBI JEHCTBUS HM3YyYEHHBIX MNPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpOM Ha WX OMHCAHUA (B TOM YHCIE: MOAIIMIHUKU, YCTPOICTBO
BOJIOTIPOBO/IA, TUJIPABIMYECKUN MpPecc, MAHOMETP, BBICOTOMEp, IMOPIIHEBOM HAcCOC,
apeoMeTp), UCIOJB3Ysl 3HAHUS O CBOMCTBaX (PU3MYCCKUX SBICHHA M HEOOXOIUMBIC
¢buznyecKkue 3aKOHbI 1 3aKOHOMEPHOCTH;

IPUBOJUTL TMPUMEPH  (HAXOIUTh HWHQPOPMAIIMIO O TMPHMEpax) MPAKTHISCKOTO
UCIIONIb30BaHUsl (U3MYECKUX 3HAHWM B IOBCEAHEBHOW >KM3HU JJs OOecreueHus
0e30MacHOCTH IpU OOpalleHMH ¢ HpUOOpaMHU M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHUS 3J0pOBbsI U COOJIIOACHUS HOPM OKOJOTHYECKOTO TOBEJCHHUS B
OKpY>KaloIlei Cpeae;

OCYIIECCTBIISATh OTOOp HWCTOYHUKOB HH(poOpManuu B VHTEpHETE B COOTBETCTBHH C
3a/IaHHBIM TIOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUM U MyTEM CPAaBHEHHS



pa3IMYHBIX UCTOYHUKOB BBIIEIATH HH(GOPMAIINIO, KOTOPAs SBJISETCS MPOTUBOPEUMBOM
WJIH MOKET OBITh HEJIOCTOBEPHOIA;

® ICIIOJIb30BATh MPHU BBHINOJHEHUU YYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO JTUTEPATypy
(GU3MYECKOT0 COoAepX aHUs, CIPAaBOYHBICE MaTepuaibl, pecypchl cetu HMuTepHer,
BJIQJICTh TpPHEMAMHU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpazoBaHuss WHPOpMAIUU W3
OJIHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

e co3JaBaTh COOCTBEHHBIC KPAaTKUE MUCHMEHHBIC W YCTHBIE COOOIICHUS HA OCHOBE 2—3
UCTOYHUKOB MHPOpMAIMN (PU3NIECKOTO COJIEPKaHUs, B TOM YHCIE MyOJIUYHO JeNaTh
KpaTKHe COOOMICHHS O Pe3y/IbTaTax MPOCKTOB MM YICOHBIX HCCICIOBAHUMN, TPH ITOM
IpaMOTHO HCHOJb30BAaTh HM3YYCHHBIH MOHATUHHBIA ammapar Kypca (Qu3HKH,
CONPOBOXAATh BBICTYIIJICHUE TPE3EHTALIUEH;

® [P BBHINOJHCHUH YYCOHBIX MPOSKTOB M WCCIICOBAHUI pacHpelesiTh 00sS3aHHOCTH B
TpyIIIe B COOTBETCTBUM C MOCTABJIEHHBIMU 33/1a4aMU, CJIEAUTH 32 BBIIIOJIHEHUEM IIaHa
NEHCTBUI, aJeKBaTHO OIEHUBAaTh COOCTBEHHBIH BKIAJ B JEATEIBHOCTH TPYIIIIHI,
BBICTPaMBaTh KOMMYHUKAaTUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAOIIIHX.

K xonmy oOydenust B 8 kjacce npeamMeTHbIe pe3ysbTaThl Ha 0A30BOM YPOBHE JOJKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOUTUXCS YMEHHUI:

® HCINOJIb30BaTh MOHATHA: Macca U pasMepbl MOJIEKYJ, TEIJIOBOE JBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUEe U aMOp(HBIE Tena,
HACBIILICHHBIA U HEHACBILIEHHBIN Map, BIaKHOCTh BO3yXa, TEMIEPATYpa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTaTENb, JJIEMEHTAPHBINA JIEKTPUUECKUN 3apsll, SJIEKTPHUIECKOE
10JI€, MPOBOJIHUKH U TUAJIEKTPUKH, IIOCTOSIHHBIN JIEKTPUYECKUN TOK, MATHUTHOE TI0JIE;

® pa3nIuuarh sBJICHUs (TEIJIOBOE pACIIMpPEHUE M CKaTue, Teruionepeaayda, TEeIIoBOe
paBHOBECHE, CMayuMBaHWE, KaNWUISIPHbIE SBICHUS, HWCIApeHUE, KOHJIACHCAHUs,
IJIaBJICHUE, KpUCTAJUIN3alUs (oTBepaeBaHue), KHUIICHUE, Terjonepeaaya
(TemIoNpOBOAHOCTh, KOHBEKIUS, W3Iy4yeHHUE), DJIEKTPU3alUs Tell, B3aUMOJEHCTBUE
3apsAa0B, ACHUCTBUS JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aWMOJICHCTBUE
MAarHuTOB, AEHCTBUE MATHUTHOTO IOJ Ha MPOBOJHUK C TOKOM, AJIEKTPOMAarHUTHas
UHAYKIHS) TIO ONHCAHHUIO WX XapaKTepHBIX CBOWCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIONINX JaHHOE (PU3NYECKOE SIBIICHUE;

® pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3MUECKUX SBICHUN B OKPYXKAIOIIEM MHpE, B
TOM 4HClIe (QU3NUECKHE SBICHUS B TNPUPOJC: TMOBEPXHOCTHOE HATSDKCHHE U
KaMWUISIpHBIE SIBIICHUS B TPHUPOJE, KPUCTAUIBI B mpupone, uzinydenue ConHila,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE pOCHI, TyMaHa, MHEs, CHeEra,
JNEKTPUYECKUE SABIIEHUS B aTMocdepe, JIEKTPUYECTBO JKUBBIX OPraHHU3MOB,
MarHuTHOE Mosie 3emid, Apeiid MOIICOB, POJb MAarHUTHOTO MOJS IS KU3HM Ha
3emiie, TIOJISIPHOE CHUSIHHE, MPU TOM IEPEBOJUTH MPAKTUYCCKYIO 33a7a4y B Y4EOHYIO,
BBIJICTISITH CYIIECTBCHHBIC CBOWCTBA (TIPU3HAKH) (PH3UYECKUX SBIICHHUM,

® ONUCHIBATH U3YYCHHBIC CBOMCTBA TEJI M (DU3MUCCKHE SBIICHHUS, UCTIONB3Ys (PH3UUECKHe
BEITMYMHBI (TEMIlepaTypa, BHYTPEHHSSI HSHEPrus, KOJUYECTBO TEIUIOTHI, YJeTbHas
TEIJIOEMKOCTh  BELIECTBA, YJE€lbHAs TEIUIOTAa IUIABJICHUS, YZAE/IbHAass TeEIioTa
napooOpa3oBaHUs, yIelIbHAs TEIUIOTa CTOPAaHHS TOILINBA, KOA(P(OUIIMEHT ITOJIC3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTh BO3YyXa, JJEKTPUUYECKUN
3apsil, CUJla TOKa, OJJIEKTPUYECKOE HANpsHKEHUE, CONPOTUBJICHUE ITPOBOJIHUKA,
yIIeTbHOE COMPOTUBIICHUE BEIIECTBA, padoTa U MOILIHOCTD JEKTPUUECKOT0 TOKa), IPH
ONMKMCAHUU TPABWIBHO TPAKTOBAaTh (DU3MYECKHM CMBICI HCIOJNb3yEeMbIX BEIUYHH,



0003HAYECHMSI M €TMHULBI (PU3NYECKUX BEIUYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIWYUHY C JPYTMMH BEJIWYMHAMM, CTPOUTH TIpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBAa TeJd, (PU3MUECKUE SBICHUS W TPOIECCHI, HCIOIB3Ys
OCHOBHBIE TIOJIOXKEHUSI MOJEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHHUS BEIIECTBA,
IPUHIUI CYNEPHO3ULINN T0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsi/a,
3akoH Oma Juig ywyacTka uenu, 3akoH Jxoyns—JIeHua, 3aKkoH COXpaHEHUs! SHEpruH,
Opd O5TOM J1aBaTh CJOBECHYIO (OPMYJIHMPOBKY 3aKOHa M 3allUCBIBaTh €ro
MaTeMaTHUYECKOE BbIPAKEHUE;

OOBSICHATH (h)U3UYECKHE TPOLECCHl W CBOWCTBA TeNl, B TOM YHCIE M B KOHTEKCTE
CUTYyalHi IIPAKTUKOOPUEHTUPOBAHHOI'O Xapakrepa: BBISIBIISITh
IPUYMHHOCIIEICTBEHHBIE CBS3H, CTPOUTHh OOBSICHEHHE U3 1—2 JOrMYecKMX IIaroB ¢
oropoif Ha 1-2 U3y4eHHbIX CBOWCTBA (PU3NYECKUX SABICHUHN, GU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pewmath pacuéTHble 3agauyd B 2—-3 JeHCTBUA, HCHOJIb3YsAd 3aKOHbI M (OPMYIIBI,
CBSI3pIBAfOIIME (U3MYECKHE BEIWYMHBI: Ha OCHOBE aHalM3a YCJIOBHA 3aJadd
3anMchIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEIOCTATOK JAHHBIX AJI PELICHMs 3a/adH,
BBIOMPATh 3aKOHBI U (hOPMYJIbl, HEOOXOAUMBIE IS €€ PelIeHUs, IPOBOIUTh PAacu&Thl U
CpaBHMBATh MOJY4EHHOE 3HaUeHHUE (PU3HUECKOMN BEJIMYMHBI C U3BECTHBIMU JaHHBIMU;
pacrio3HaBaTh MpPOOJIEMbI, KOTOPblE MOXXHO pELIUTh MpPU IMOMOIIM (PU3HUECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHUE  MCCIENOBAaHUS,  BBIICHATH  MPOBEPSIEMOE
IPEJII0JIOKEHNE, OLIEHUBATh IPAaBUJIBHOCTh IOPSAAKAa IPOBEACHUS MCCIEIOBAHMUS,
JieNaTh BBIBOJIBL;

IPOBOJUTH ONBITHI MO0 HAOMIOACHUIO (PU3MUECKUX SBICHUN WM (PU3MUYECKHX CBOWCTB
Tesl (KamWUISpHBIE SIBIICHUS, 3aBUCHUMOCTb JIaBJICHUS BO3JyXa OT €ro o0béMma,
TeMIIepaTypbl, CKOPOCTH MPOLIECCAa OCTHIBAHUSI U HarpeBaHMs IIPU M3JIy4YEHUH OT 1BETa
u3Nydaroniel  (IOTJIoMaIIeii) MOBEPXHOCTH, CKOPOCTh UCHApPEHUsT BOJBI  OT
TEMIEPATYpbl JKUJIKOCTHM U IUIOIIAAU €€ IOBEPXHOCTH, DJJEKTpU3alus Tel WU
B3aMMO/ICICTBUE 3JIEKTPUUECKUX 3apsAJ0B, B3aUMOACHCTBUE NOCTOSHHBIX MarHUTOB,
BU3YyaJIM3alUsl MAaTHUTHBIX 10JIEH MOCTOSIHHBIX MarHUTOB, JEMCTBUS MarHUTHOTO T0JIS
Ha TPOBOJHUK C TOKOM, CBOICTBA 3JIEKTPOMAarHuUTa, CBOMCTBA 3JIEKTPOJBUrATENs
MIOCTOSIHHOTO TOKa): (hOpMYyJTHpOBATh IPOBEpSEMBIE IPEINOJIOKEHHS, COOUpaTh
YCTAaHOBKY M3 IMPEUIOKEHHOrOo  00O0pylOBaHMs, ONHUCHIBATH XOJA OIBITa U
(GopMyIHpOBaTh BHIBOJBI;

BBINOJIHATH MPSIMBbIE U3MEPEHUs TeMIIEPaTyphl, OTHOCUTEIbHON BIIAXKHOCTH BO3/YyXa,
CHJIBI TOKa, HANpsPKEHUS C HCIOJIb30BAHWEM aHAJIOTOBBIX IMPHOOPOB U JIAaTYUKOB
(¢u3NYECKUX BEIWYMH, CPAaBHMBATh pE3yJIbTaThl HM3MEPEHUH C Y4€TOM 3aJaHHOM
a0COIIOTHON MOTPEIIHOCTH;

IPOBOAMUTH UCCIIEJOBAHUE 3aBUCUMOCTU OHOW (PM3MYECKOM BEIUYMHBI OT JAPYrou ¢
MCIIOJIb30BAaHUEM IPSMBIX U3MEpPEHUH (3aBUCUMOCTbH CONPOTHUBIICHUS MPOBOJHUKA OT
€ro JJIMHBI, IO HOMEPEYHOro CEUEHUs M YAEIbHOIO CONPOTUBIICHUS BEIIECTBA
IIPOBOIHMKA, CUJIBI TOKA, UAYIIET0 Yepe3 MPOBOJHUK, OT HANPSKEHUs Ha POBOJIHUKE,
UCCJIEJOBAaHUE TOCJEI0BATEIbBHOIO W MAapajuIeIbHOTO COEJUHEHUI IPOBOJIHUKOB):
IUTAHUPOBATh HCCIIE0BaHUE, COOUPATh YCTAHOBKY U BBIIOJHATH U3MEPEHUs, CIEAys
IPEUI0KEHHOMY IUIaHy, (PUKCUPOBATh PEe3yJIbTAThl MOJyYEHHON 3aBUCUMOCTU B BUJIE
TabIuI U TpadUKOB, A€TaTh BBIBOABI 110 pe3yJbTaTaM UCCIIEA0BaHMS;



® [POBOJUTH KOCBCHHBIC HM3MEPCHHS (DU3MYCCKHX BEIMUYWH (yAeNbHAs TETUIOEMKOCTH
BEIIIECTBA, CONMPOTUBIICHUE MMPOBOJHUKA, Pa00OTa U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUIAHUPOBATh U3MEPEHHS, CcOOUpaTh OKCIEPHUMEHTAIbHYI0 YCTaHOBKY, CJeays
MPEI0KECHHON UHCTPYKIIMU, U BEIYUCIIATH 3HAUCHUE BEJTMUYUHBL;

e coOmomaTh TpaBWJIa TEXHUKH Oe30MacHOCTH Mpu paboTe ¢ J1adopaTOPHBIM
000pyI0BaHUEM;

® XapaKTepu30BaTh MPHUHILMUIBI JIEHCTBUS HW3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOWCTB C OMOpPOMl HA WX ONHUCAHHS (B TOM YHCIIEC: CHCTEMa OTOIUICHUS JOMOB,
TUTPOMETp, MapoBas TypOMHA, aMIepMeTp, BOJBTMETP, CUETYHK AICKTPUUYECKOU
SHEPTUH, OJIIEKTPOOCBETUTENbHBIE MPHUOOPHI, HArpeBaTENbHBIE AIEKTPOIPUOOPHI
(mpuUMepsBI), JJIEKTPUUECKHE MPEAOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBUTATEIb
MOCTOSIHHOTO TOKa), HCIIOJNB3ysl 3HAHUS O CBOMCTBaX (PU3WYECKHX SIBICHUM W
HeoO0XouMbIe (PU3HUECKHUEe 3aKOHOMEPHOCTH;

® pacro3HaBaTh NPOCThIE TEXHUYECKHE YCTPOMCTBA W HM3MEPUTEIbHBIC MPUOOPHI IO
CXeMaM M CXEMaTUYHBIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUTATEIh BHYTPEHHETO CrOpaHMsl, AJIEKTPOCKOIL, PEOCTaT), COCTABISTH
CXEMBI JJIEKTPUYECKUX IIENeH C MOCIe0BaTeIbHBIM U MapaJUIeIbHBIM COCTUHEHUEM
3JIEMEHTOB, pa3jnyas yCcJIOBHbIE 0003HAYEHMSI 3JIEMEHTOB IEKTPUUECKUX LIENel;

® T[PUBOJAWTH TpPHUMEPHl (HAXOAWTh HWH(MOPMANUIO O TPUMEPax) MPAKTHIECKOTO
UCIIONIb30BaHUsl (U3MUYECKUX 3HAHWM B IOBCEAHEBHOW JKM3HU JJs OOecreueHus
0e30MacHOCTH TpHU OOpalieHuH C MOpuOOpaMU M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHS 3J0pPOBbsi M COOJIIOJIGHUS HOPM OSKOJOTHYECKOTO TIOBEJACHHUS B
OKpY>KaIoIlIeH Cpeae;

® OCYLIECTBIATh MOMCK HH(popManuu ¢uzndeckoro conepxkanus B VHTepHeTe, Ha
OCHOBE HMEIOIIMXCS 3HAHUN U TYTEM CpaBHEHHUS JOMOJHUTEIBHBIX HCTOYHUKOB
BBIJICTIAITE MH(POPMAIUIO, KOTOpas SBISICTCS MPOTHBOPCUYMBON WM MOXET OBITh
HEJI0CTOBEPHOI;

® HCIIOJIB30BATh MPU BBINOJHCHUN YUEOHBIX 3aJaHUI HAyYHO-TIOMYJISIPHYIO JTUTEPATYPy
bu3NYECKOro CcoJepKaHus, CIPABOYHBIE MaTepualbl, pecypchl cetu WHTepHer,
BJIQJICTh TpPHEMAMHU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpazoBaHuss WHPOpMAIUU U3
OJIHOM 3HAKOBOM CHCTEMBI B JPYIYIO;

® co3JaBaTh COOCTBCHHBIC TNHCHMEHHBIE M KpaTKHE YCTHBIC COOOIIEHUs, 0000IIas
WH(GOPMAITUIO U3 HECKOJBKUX HCTOYHHKOB (PU3MYECKOTO COJCpPXKAHUS, B TOM YHCIIC
nyOJIMYHO  TPENCTaBISATh  Pe3yJabTaThl MPOCKTHOW WM  HCCIIEN0BaTEeNIbCKON
NESTENIbHOCTH, MPU 3TOM T'PAMOTHO HCIOJIb30BaTh M3YYEHHBIH MOHSATUHHBINA ammapar
Kypca GU3HKH, COMPOBOKAATh BRICTYIIJICHUE TTPE3ECHTALIUEH;

® [pU BBINOJHEHUU Y4YEOHBIX IMPOEKTOB U HCCIENOBaHUI (PU3NYECKHX MPOLIECCOB
pacnpenensaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBHH C TOCTaBJICHHBIMHU 3aJa4aMH,
CIeIUTHh 32 BBHINIOJIHEHHUEM IUTaHA JCUCTBUH W KOPPEKTUPOBATh €ro, aJaeKBaTHO
OLICHMBAaTh  COOCTBEHHBIM BKJaJ B  JESATENBHOCTh TPYIIBI, BBICTpPAUBATh
KOMMYHHUKATUBHOE B3aMMO/ICHCTBHE, MPOSBIISi TOTOBHOCTD pa3peniath KOH(QIUKTHI.

K xonmy oOydenust B 9 kjacce npeamMeTHbIC pe3ysibTaThl Ha 0A30BOM YPOBHE JIOJKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOUTUXCS YMEHHI:

® HCIOJIb30BaTh TMIOHATHA: CHUCTEeMa OTcu€Ta, MaTepualbHas TOYKa, TPACKTOPHUS,
OTHOCUTEIILHOCTh MEXaHUYECKOTO JIBHXKCHMUS, nedopmManus (yrnpyras, TiacTUIecKasi),
TpeHHE, EHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh U TEPerpy3KH, LEHTP



TSKECTH, a0COJIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOrO Tela, paBHOBECHE,
MEeXaHUYeCKue KoieOaHus ¥  BOJHBL, 3BYK, MH(QPa3ByK U  yIbTPa3BYK,
AIIEKTPOMArHUTHBIE BOJIHBI, IIKajla 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTHh U
JAJIbHO30PKOCTh, CIHEKTPhl HCIIyCKaHWsl U IOrJolleHusi, anbda, Oera- M ramma-
U3JIy4EHUs, U30TOIIBL, SIZCPHAs DHEPrEeTHUKA;

pasinyarh sBIeHUS (PaBHOMEpPHOE M HEpaBHOMEPHOE NPSIMOJIMHEHHOE IBH)KEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE ABM)KEHHE, CBOOOIHOE MaJIeHUE Tell, pPABHOMEPHOE
JBHKEHHE II0 OKPYKHOCTH, B3aUMOJEHCTBUE TEJ, PEAaKTUBHOE JIBH)KCHHE,
KoJieOaTenbHOe JBIKEHHE (3aTyXalolue W BBIHYXICHHBIE KOJIeOaHUs), pe30HaHC,
BOJIHOBOE€ JBI)KCHHE, OTPaXEHUE 3BYyKa, MPSMOJIMHEHHOE PpacIpOCTPAHEHHUE,
OTpa)XCHHE U MIPEJIOMIIEHUE CBETA, [I0JTHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JI0KEHUE
0enoro cBera B CIEKTP M CJIOXEHHE CHEKTPAJIbHBIX I[BETOB, AMCIIEPCUS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BOZHUKHOBEHHUE JMHEMUYATOr0 CIEKTpa HU3JIy4EHUs)
[0 OIMCAaHUIO X XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOLIMX
JaHHOE (pU3HUYecKoe SBICHUE;

pacrio3HaBaTh MPOSBICHHE U3YYEHHBIX (DU3UYECKUX SBJICHUN B OKpYXKarolieM Mupe (B
TOM yuclie (U3NYECKUE SBJICHUS B MPUPOAE: NMPHIUBBI U OTJIUBBI, JBU)KEHUE IJIAHET
ConHeyHOM cucTeMbl, pEaKTUBHOE JBUKEHHUE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3E€MIJICTPSICEHUE, CEMCMHUYECKHME BOJHBI, ILyHAaMH, 3XO, IBETa Tel,
ONTUYECKHUE  SBJIEHUS B  IpUpOjAe, OHOJOrMYecKoe  JecTBUE  BHJIUMOIO,
yIAbTPa(uOIETOBOr0 U PEHTICHOBCKOIO HM3JIyY€HHUH, €CTeCTBEHHBIN pPaJuOaKTUBHBIN
($OH, KOCMHYECKHE JIy4d, pPaJdOAKTHBHOE W3JIyuYeHHE NPUPOAHBIX MHUHEPAJIOB,
JeICTBUE palnOaKTUBHBIX M3Iy4€HHIM HAa OPraHu3M 4YeJOBEKa), IPU ITOM IEPEBOAUTD
IPaKTUYECKYI0 3aJady B y4yeOHYI0, BBIJIENATh CYLIECTBEHHbIE CBOICTBA (IIPU3HAKH)
(bU3NUECKUX SBICHU;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (PU3MUECKUE SBICHUS, UCIOIb3Ys (PU3NUYECKUE
BEJIMYMHBI (CPEIHsIsI U MTHOBEHHAsl CKOPOCTb Tella MPU HEPABHOMEPHOM JBHKEHHH,
YCKOPEHHE, MEPEMEIIEHUE, IIyTh, YIJIOBas CKOPOCTh, CWJIA TPEHUs, CHJIA YIPYIOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOIHOrO MAaJCHMSI, BEC Tella, UMILYJIbC Teja, UMITYJIbC
CHJIBI, MEXaHUYeCKasi paboTa U MOILHOCTh, MOTEHLUAIbHAS SHEPIus Teja, MOJHATOro
HaJl IOBEPXHOCTBIO 3€MJIM, IIOTEHI[MAJIbHASL SHEPTUS CKATOM NPYKUHBI, KWNHETUYECKAs
SHEPTHUS, TIOJTHAS MEXaHWYECKast SHEPTHsI, IEPUOJT U YaCTOTa KoJieOaHuH, UIMHA BOJIHBI,
I'POMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTeNb MIPEJIOMIICHUS CPEebl),
IpY ONMCAHUMU IPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICI MCIIOJIb3YEMbIX BEJIMYMH,
0003HAYECHMSI U eUHULBI (PU3NYECKUX BEIWYHMH, HAXOAUTh (hOPMYJIbI, CBA3BIBAIOIINE
JAHHYI0 (U3WYECKYI0 BEIUYMHY C JPYTMMH BEIWYHMHAMH, CTPOUTH TpaduKu
U3yYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEINYHH;

XapaKTepu30BaTh CBOIMCTBA Tell, (PU3UUECKUE SIBICHUS M MPOLECCHI, HCIOIb3Yys 3aKOH
COXPAHEHHs1 DHEPIUH, 3aKOH BCEMUPHOTO TATOTEHUS, NPUHLHUII CYNEPIIO3HLIMHA CHUJI,
IIPUHLINAII OTHOCUTENbHOCTH ["anuies, 3akonbl Hpr0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHbl OTPa)KEHHUs M IIPEJIOMIIEHHS CBETA, 3aKOHbl COXPAHEHMs 3apsl0OBOrO H
MacCoOBOTO YHCEI TMPU SACPHBIX pPEakUHsX, NpPH ITOM JaBaThb CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MaTEMaTHYECKOE BBIPAKEHUE;

OOBSICHATH (h)U3UYECKHE TPOLECCHl W CBOWCTBA TeNl, B TOM YHCIE M B KOHTEKCTE
CUTyallull  NIPAaKTUKOOPHUEHTUPOBAHHOIO  XapaKTepa:  BBIABIATH  IPUYMHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHHE U3 2—3 JIOTUYECKUX IIAaroB C ONOPOi Ha 2—



3 U3y4YeHHBIX CBOWCTBa (PU3MYECKUX SBICHUHN, (PUINYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEN;

peliaTte pacy€THbIC 3a1a4u (OHUpAIOUINecs Ha CUCTEMY U3 2—3 ypaBHEHUN), UCIIONIb3Ys
3aKOHBI W (POPMYJIBI, CBSI3BIBAIONIME (U3NYCCKUE BEIMYUHBL: HAa OCHOBE aHAIIM3a
YCIIOBUSL 3a/laddl  3allMChIBAaTh KPATKOE YCJIOBHE, BBISBISATh HEAOCTAIONINE WIIH
U30BITOYHBIE JIaHHBIE, BHIOMPATh 3aKOHBI M (POPMYJIbI, HEOOXOIUMBIC ISl PEHICHUS,
OPOBOAUTH PAcU€Thl U OLEHUBATh PEATMCTUYHOCTh MOJYYEHHOTO 3HaueHUs
(U3UYECKON BEJIMUUHBIL;

pacro3HaBaTh MNPOOJIEMbI, KOTOPBIE MOXHO PEIIUTh MPU TMOMOIIU (PUINIECKUX
METOJIOB,  HCIIOJNIB3ysS  OINHWCAaHWE  HCCICAOBAaHUS,  BBIICHATH  MPOBEPSIEMOE
MPEIOJIOKEHNEe, OLICHUBATh MPAaBUWIBHOCTh MOPSAIKA MPOBEACHHUS MCCIEIOBAHMUS,
JIeJIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOACHHI U OIBITOB;

MPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN WIH (PU3NYECKUX CBOHCTB
Ten (M3ydeHue BTOpOro 3akoHa HplOTOHA, 3aKOHA COXpaHEHHS SHEPTUH, 3aBUCUMOCTD
nepuoja KojlebaHuii MPyKUHHOTO MAasITHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBHCUMOCTh OT aMILTUTY/IbI MAJIBIX KOJICOAHUM, MPSIMOJIMHEHHOE pacipOCTPAHCHUE
CBETa, PA3JIOKCHHE OCJIOr0 CBETa B CIICKTP, W3YYCHHUE CBOHCTB H300paKCHHS B
IUIOCKOM 3€pKaje M CBOWCTB HU300pakeHHsI MpeAMeTa B cOoOMparolieil JnH3e,
HAOJIIO/ICHUE CIUIOIIHBIX W JIMHEWYATBIX CIEKTPOB W3JIYUYCHHS): CaMOCTOSTEIHHO
coOupaTh yCTAaHOBKY M3 M30BITOYHOTO HAOOpa 000PYI0BaHMS, ONTUCHIBATH XOJ OIBITA U
€ro pe3yibTaThl, POPMYIUPOBATH BHIBOIBI,

MPOBOJNTh TPU HEOOXOAMMOCTH CEPHIO MPSAMBIX H3MEPECHUU, OMpENeNsis CpeIHee
3HauUEHUE H3MEpsIeMON BeMMUMHBI ((OKYCHOE pACCTOSIHHUE COOMpAIOUIeil IJHH3HI),
000CHOBBIBATh BBIOOP CrIoco0a u3MepeHusl (M3MEPUTEIIBHOTO MPUOopa);

MPOBOAMUTH HCCIEIOBAaHUE 3aBUCUMOCTEH (M3MUYECKUX BEIUYHH C HCIOJIb30BAHUEM
OpsIMBIX  HM3MEpPEHUil (3aBUCHUMOCTh IYTH OT BpPEMEHU TMPU PAaBHOYCKOPECHHOM
IBUKCHUHM 03 HadalbHOW CKOPOCTH, TIepHUOjaa KOJICOAaHWUH MaTeMaTH4YeCKOTro
MasiTHUKA OT JUTMHBI HUTH, 3aBUCHMOCTH yTJia OTPaXXCHHUS CBETa OT yria MajaeHus U
yria mpeloMIIeHUsl OT yria MaJeHus): IJIaHUPOBaTh UCCIIEOBAaHUE, CAMOCTOSITEIHLHO
coOuparb YCTAaHOBKY, (DUKCHpOBAThb pPE3yJbTaThl IOJYYEHHOH 3aBUCUMOCTHU
(GU3HYECKUX BEIUYHUH B BUAC TaOMUI] U TpadUKOB, JeJaTh BBIBOJBI 10 Pe3yJbTaTaM
WCCJIC/IOBAHWSI,

MPOBOJNTH KOCBEHHBIC HW3MEpPCHHS (U3MUYSCKUX BEIMYWH (CpemHsisi CKOPOCTh U
YCKOpEHHUE Tella MPU PaBHOYCKOPSHHOM JBM)KCHHH, YCKOPCHHE CBOOOIHOTO TAJACHHUS,
KECTKOCTh MPYKUHBI, KOAP(OUIMEHT TPEHUS CKOJIbKEHUS, MEXaHW4YecKas pabora H
MOIIIHOCTh, 4YacTOTa M TMepuoja KojJeOaHWH MaTeMaTHYeCKOro U MPYKHHHOTO
MasTHUKOB, ONTHYECKass CHJa COOHMpAIOIeH JIMH3bI, PAaTUOAKTUBHBIA  (POH):
IUTAHUPOBATh HM3MEPEHUsS, COOMPATh IKCIICPUMEHTAIBHYIO YCTAHOBKY W BBIIIOJIHATH
U3MEpEeHUs, Cielysl MPEeIOKEHHON MHCTPYKIIMH, BBIYUCIATh 3HAUCHHUE BEIMYUHBI U
AQHAIM3UPOBATh TMOJNYYEHHBIE pE3yNbTaThl C YYETOM 3a/laHHOM  TOTPELIHOCTH
U3MEPEHHUI;

coOnrofaTh TMpaBuia TEXHUKM O€30MacHOCTH mpu paboTe ¢ J1abOpaTOpHBIM
000pyI0BaHUEM;

pa3nuvaTh OCHOBHBIC TPH3HAKU HM3YYCHHBIX (DH3UYECKHX MOJENel: MaTepuabHas
TOYKa, a0CONIOTHO TBEPIOE TEJIO, TOYCHYHBIM HMCTOYHHK CBETA, JIy4, TOHKAas JIMH3a,
IUTaHeTapHasi MOJIeNb aTOMa, HYKJIOHHAs! MOJIeNIb aTOMHOTO SIApa;



XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOICTB C OMOPOM HA UX OMUCAHUS (B TOM UUCIIE: CIIHIOMETP, JATYUKH TTOTOKECHHUS,
paccTOsHUS U YCKOPEHHUsI, paKeTa, 9X0JI0T, OYKU, IEPUCKOII, poToanmapar, ONTHIECKHE
CBETOBO/Ibl, CIIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), ucronb3ys 3HaHUSA O
CBOMCTBaX (YM3NYECKUX SIBICHUI U HEOOXOIUMBIE (PU3NUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENIBHBIX NMPHOOPOB M TEXHOJOTHYECKUX IPOIECCOB IMPH PELICHUH Y4eOHO-
MPAKTUYECKUX 3a/1ay, ONTUYECKUE CXEMbI ISl MMOCTPOCHUS M300paKEHUN B MJIOCKOM
3epKajie ¥ coOMparoIei JTuH3e;

OPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHQPOPMAIMIO O MpHUMepax) MPAKTHUECKOTO
UCTIOJIB30BaHUSl (PU3MUECKUX 3HAHUA B TIOBCEAHEBHOW KHU3HH Ui OOECIICYCHUs
0e30MacHOCTH IpU OOpalleHMH C HOpUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHS 3J0pPOBbsi M COOJIIOJIGHHUS HOPM OSKOJOTHYECKOrO TIOBEJACHHUS B
OKpY’Karolleu cpene;

OCYIIECTBIISATh MOUCK UHpoOpManuu (QU3NYECKOro cojepxkanus B VHTepHeTe,
CaMOCTOSITENIbHO (DOPMYNIHpysI TMOUCKOBBIA 3alpoc, HAXOAUTh IYTH OMpeelieHuUs
JIOCTOBEPHOCTH TIOJIyUCHHOH WH(GOpPMAllMM HA OCHOBE WMCIOIIUXCS 3HAHUUA W
JIOTIOJTHUTEIbHBIX UCTOYHUKOB;

UCTIOJIB30BaTh TP BBHIIIOJHEHUN YYEOHBIX 3a/laHUil HayYHO-TIOMYJISIPHYIO JINTEPATypy
bu3NYECKOro CoJep)KaHUs, CIPABOYHBIE MaTepualbl, pecypchl cetu WHTepHer,
BJa/IeTh NpUEMAaMU KOHCIIEKTHPOBAHMSA TEKCTa, MpeoOpazoBaHusi HWHGOpMALUU U3
OJIHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE M YCTHBIE COOOIIEHHSI Ha OCHOBE MH(pOpMAIUU
U3 HECKOJbKHX HCTOYHUKOB (DU3MUECKOIO COAEpKAHMS, MYOJIMYHO IPEACTABIAThH
pe3ynbTaThl IPOEKTHOW WIJIM UCCIEN0BATEIbCKOU AEATENbHOCTH, IIPU 3TOM T'PAMOTHO
UCIIOJIb30BAaTh W3YYEHHBIN MOHATUHHBINA ammapar Hu3y4aemMoro pasaena (QUu3ukd u
CONpPOBOXAATh BBICTYIUIEHHE IIpe3eHTalueld ¢ Y4ETOM OCOOEHHOCTEH ayIuTopun

CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kouun4yecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
KonTposbu IIpakTnyeck
n/n NMPOrpaMMbl Beero oOpa3oBaTejibHbIE
ble padoThI ue padboThbl
pecypcsbl

Pa3znen 1. ®dusuka u eé poJib B NO3HAHMHU OKPY.KAKOIIET0 MUPA

1.1 dusuka - Hayka o mpupoe 2 Bubmorexa TOK
' Y PHPOA https://m.edsoo.ru/7f416194
1.2 dusnueckue BEITUUNHEI 2 1 Bubmorexa TOK
https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBIIT METO MO3HAHUS 2 1 Bubmorexa TOK
) y a https://m.edsoo.ru/71416194
Hroro no pazneny 6

Pa3znen 2. [lepBoHayaibHbIe CBEJEeHUS 0 CTPOEHUH BelleCTBA

2.1 CTpoeHUe BeleCTBa 1 bubmorexa LHOK
’ p m https://m.edsoo.ru/7f416194
29 JIBU>KeHWE U B3aUMOJEHCTBUAE YaCTHI] ) 1 bu6mmorexa [IOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
2.3 A 2
TPETATHLIC COCTOARMA BEMeCTBa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHue U B3aUMo/IeiicTBHE TeJl
3.1 Mexannueckoe OBHKEHUE 3 Bubmorexa TOK
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

bu6mmorexa [{OK
32 Hnepuuis, Macea, MIOTHOCTS 4 ! https://m.edsoo.ru/7f416194
bubmuoreka [JOK
33 Cra. Bugst cu 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, :KUIKOCTEH U Ta30B
41 [asnenue. Ilepenaya nasienus TBEpAbIMU 3 bubnuorexa [JOK
' TeJIaMH, KUJKOCTSIMHU M Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 Jlapierne KIAKoCTH > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4. A
3 TMOC(epHOE AaBIeHne 6 https://m.edsoo.ru/7f416194
44 JlericTBUE KUJIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubamnorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora n MoiHOCTB. JHEprus
bu6mmoreka [{OK
A P 1
> ab0Ta 1 MOIIHOCTS 3 https://m.edsoo.ru/7f416194
bu6mmorexa [{OK
2 IT 1
. POCTIC MEXATHIME! . https://m.edsoo.ru/7f416194
bu6mmorexa [{OK
33 Mexarrieckas sHepris 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpemst 3
OBLIEE KOJIMYECTBO YACOB I1O I[TPOI'PAMME 68 12



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

8 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne /i P KouTtpoasn IpakTHYecK (mudpp )
NMPorpamMMbI Bcero o0pa3oBaTejibHbIE
ble padoThbI e padoThbl
pecypcsbl
Pa3pean 1. TenioBbie IBJICHUSA
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa HOK
’ p - https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1 5
CTIOBHIC HPOLECCRt https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
)1 DIIEKTpUYECKHE 3apsiibl. 3apsKEHHBIE TEJa 7 1 bubmuorexa [JOK
' U UX B3aUMOJEHCTBHUE https://m.edsoo.ru/7f4181ce
2.2 IToCcTOSAHHBIN JIEKTPUUECKUI TOK 20 2 7 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
23 MarsHTHbIC ABICHHS 6 ! 1.5 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 4
IMEKTPOMATHHTHAS HH KUK https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 4 14.5



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

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3aeioB 1 TeM nudpoBbIe)
Ne /i P KouTtpoasn IpakTHYecK (mudpp
NMPorpamMMbI Bcero o0pa3oBaTejibHbIE
ble padoThbI e padoThbl
pecypcsbl
Pa3zpen 1. Mexannueckue siBJICHUSA
11 MexaHHYEeCKOE IBHKCHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OMHUCaHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
1.2 BsaumonetictBue Ten 20 1 3
a https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znea 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHEI
2.1 Mexannueckue KoJieOaHus 7 3 bubnnorexa [IOK
https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 M .3 8 1 3
CXAHHMHCCKHC BOHBL IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3jnen 3. DjieKTpOMArHUTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMArHuTHOE TOJIE U 6 ) bubnnorexa [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3gen 4. CBeToBbI€ ABJICHUSA



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

4.1 3aKOHbBI paclpoOCTpPaHEHHUsI CBETA 6 2 bubmorexa HOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2 JIuH3BI ¥ onrTHYECKUE TIPUOOPHI 6 3 hitps://m.cdsoo.ru/7f41 ada6
43 PaznoxeHnue 6emoro cBera B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zgea S. KBanTtoBble siBJIeHUS
bu6mmoreka [IOK
1 4! 4 1
5 CITyCKaHUE U TOTJIOIICHHE CBETa aTOMOM hitps/m.cdsoo.ru/74 1 ada6
bu6mmoreka [{OK
32 CTpoetne aToMHOro spa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
>3 #lnepHbie peaxiin / ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-000011a101M I MOYJIb
6.1 [ToBTOpenue u 0000IIEHUE COEPIKAHUS 9 ) bu6nuoreka [IOK
' Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27



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

IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Kouun4yecTBO 4acoB DJIeKTPOHHbIE
nudpoBbIe
Ne i/ Tema YpokKa KO]—[TpOJ]LH[,[e
Bcero oOpa3oBaTejibHbIE
padoThbI
pecypchl

1 ®dusuka — Hayka o npupoze. SBneHus 1 0
IPUPOJBI

2 dusznyecKue SBICHUS 1
®u3nuecKre BEIMUYUHBI U UX U3MEPEHUE 1
VYpok-uccienoanue "M3mepenue

4 TEeMIIepaTypbl IPHU MOMOIIH KUJIKOCTHOTO 1 0
TEPMOMETPA U AaTYMKA TeMIepaTyphl”

5 Meroas! HaydyHOro no3Hanus. Onucanue 1 0 bu6mmoreka [IOK
(bU3UYECKUX SIBJICHUH C ITOMOIIBI0 MOJICIICH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoressl:

6 JAIbHOCTb MOJIETA IIApUKA, ITYIIEHHOT O | 0
TOPU30HTAIBLHO, TEM OOJIbIIIE, YeM OO0JIbIle
BBICOTA ITycKa"

Crpoenue BeniecTBa. OMBITHI,
7 JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE 1 0 bubmorexa HOK
https://m.edsoo.ru/ff09fe0a
BEILECTBA
8 JIBr>KeHHE YacCTHUII BEIIECCTBA 1 0 bubmorexa LOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 110
9 HaOJIFOJICHUIO TEIIJIOBOTO PAaCIIUPEHUS 1 0

ra3oB»



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

10

ArperaTHble COCTOSIHMSI BELLIECTBA

OCOOCHHOCTH arperaTHbIX COCTOSTHUH
BO1bI. O00O0IIEHNE 110 pa3Ieny

bubmuoreka [JOK

i «IIepBOoHaYaNbHBIE CBEACHUS O CTPOCHUU https://m.edsoo.ru/ff0a0378
BEIIIECTBA»
12 Mexanundeckoe aBuxeHue. PaBHoMepHoe u bubmuorexa [JOK
HEPAaBHOMEPHOE JIBUKECHUE https://m.edsoo.ru/ff0a05c6
bubnnorexa [JOK
13 CxopocTb. EAMHUIIBI CKOPOCTH https://m.edsogru/fan079c
14 Pacuer nmyTu ¥ BpeMeHU ABUKEHUSA bubmmorexa LOK
https://m.edsoo.ru/ff0a0ae4
bubnuorexa [JOK
15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN hits://m.c dsoiu /60a0c10
16 [InotHOCTH BemiecTBa. PacyeT Macchl u bubmuoreka [JOK
o0beMa Tesa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHas.1. pabora «Onpenenenue
MJIOTHOCTH TBEPAOTO TEIa
18 Pemenue 3amau no teme "I11oTHOCTE bu6mmoreka [IOK
BelecTna" https://m.edsoo.ru/ff0al123c
19 Cuna Kak XxapakTepuCcTHKa B3aUMOICHCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
JlabopaTtopHast pabora «3yuenue
20 3aBUCUMOCTH pacTsKEeHUs (IedopMaiium)
MPY>KUHBI OT IPUIIOKEHHON CHIIBI
21 [[IBnenue TaroTeHusi. Cuiia TSKECTH
CBsi3b MEX]y CUIION TSYKECTH U MACCOM
22 tena. Bec Tena. Pemenue 3anad no reme bubmmorexa LOK

"Cunna Tsoxectu"”

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

Cuia TsDKECTH Ha APYTHX IJIaHeTaX. bubnmnorexa [JOK
23
DU3NYECKUE XAPAKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0al1502
bu6mmoreka [IOK
24 H3mepenne cun. Jlunamomer
p a p https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec Tena. Hesecomocts
https://m.edsoo.ru/ff0al778
26 CrnoxeHue IByX CHJI, HAIIPaBJICHHBIX 110 bubnnorexa [JOK
OZHOM npsiMoM. PaBHOAEHCTBYIOIIAs CHJT https://m.edsoo.ru/ff0ala70
7 Pewenne 3anau o reme
"PaBHonelicTBytOmas cui'"
)3 Cuiia TpeHus u e€ BuAbl. TpeHue B Ipupoae bubnuorexa [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «/3yueHue
29 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT bubnuorexa [JOK
CUJIBI JABJICHUA U XapakTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIINXCS TTOBEPXHOCTEH»
30 Pewienue 3anau Ha onpeneneHue
PaBHOAECHCTBYIOLIEH CUIIbI
Pemenue 3amau o remam: «Bec Tena»
31 «['padprueckoe n300pakeHUE CUIDY , bubmmorexa LTOK
HWYECKOe U
P vp ’ https://m.edsoo.ru/ff0alde0
«Cunby, «PaBHOACHCTBYIOIIAS CUIT»
KonTpoibHas padboTa no temam:
10 «Mexannueckoe IBUKeHUE», «Macca,
IJIOTHOCTBY, «Bec tenay, «['padudeckoe
nu3zo0paxenue cuimy, «CUIbD
Hasnenue. CriocoObl yMEHBIIECHUS U bubnnorexa [JOK
33
YBEJIMYCHUS TaBICHUS https://m.edsoo.ru/ff0a20a6
34 JaBnenue ra3a. 3aBUCUMOCTb JIaBJICHHS bubnuorexa [JOK



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

raza oT 00b&ma, TemMreparypsl

https://m.edsoo.ru/ff0a2376

35 ITepenaua naBneHus: TBEPABIMU TEIIAMU, bu6mmoreka [IOK
JKUJKOCTSAMHU U razaMu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUJIKOCTH U ra3e, BBI3BAHHOE bubnuorexa [JOK
JICICTBUEM CHJIbI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no teme «/laBnenue B bubmuoreka [JOK
SKUIKOCTH U rase. 3axkoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobmazonmmecs cocy ! https://m.edsoo.ru/ff0a2970
39 IM'uapaBnuueckwuii mpecc bubmorexa HOK
P P https://m.edsoo.ru/ff0a3136
40 ManowmeTpsl. [lopriHeBOM KUAKOCTHBIN
Hacoc
41 ATmocdepa 3eMiH U TPUIHUHBL € bu6nuoreka [IOK
CYILLIECTBOBAHUA https://m.edsoo.ru/ff0a2b5a
bu6mmoreka [IOK
42 B LA
ec Bo3ayxa. ATMocepHOe TaBICHHE https://m.edsoo.ru/ff0a2bSa
43 N3mepenune atMochepHOTO JaBJICHUS. bubnnoreka [JOK
Oneit Toppuuennu https://m.edsoo.ru/ff0a2dag
44 3aBUCHUMOCTh aTMOC(HEPHOT0 JaBICHUS OT bubnuorexa [JOK
BBICOTBI HaJl YpPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
Bapomerp-anepoun. AtmochepHoe bubnuorexa [JOK
45
JIABJICHHUE HA PA3JIUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme " AtmochepHoe
nasjeHue"
47 JlelicTBUE KUJIKOCTH U Ta3a HA bubnnorexa [JOK

HOTPYKEHHOE B HUX TeJ0. ApXUMe10Ba

https://m.edsoo.ru/ff0a3276



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

chJia

JlaboparopHas pabota «Onpenenenue

bubmuoreka [JOK

48 BBITAJIKMBAIOIIECH CHUJIbI, IEHCTBYIOLIEH HA hitps-//m.edsoo.ru/f0a33 e
TEJI0, MIOTPY>KEHHOE B JKUJIKOCTH)
JlaGopaTopHas paboTa 1o Teme
49 «ccnegoBanue 3aBUCHMOCTH Beca Teia B bu6mmoreka [IOK
BOJI€ OT 00bEMA OTPYKEHHOU B )KHUJIKOCTh https://m.edsoo.ru/ff0a3514
4acTH TeJa»
50 [1maBanue Ten bubmorera [IOK
https://m.edsoo.ru/ff0a3a96
JlabopaTtopnast pabora "KoHctpynpoBanue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOJKU U
omnpeeneHue e€ rpy30no -EMHOCTH"
Pemienne 3agau o temaM: «IlnaBanue
52 cynoB. Bo3nyxonnasanuey, «/laBienue ngj;;fg:ogzifoa%ﬂ
TBEPABIX TEJ, )KUAKOCTEH U Ta30B»
53 KoHTponbHas pabota nouTeMe «JlaBrenue
TBEPABIX TEJ, )KUAKOCTEH U Tra30B»
bu6mmoreka [IOK
>4 Mexanuecias pabora https://m.edsoo.ru/ff0a3f82
bubmuoreka [JOK
>3 MoocTs. Euauig! MOMHOCTH https://m.edsoo.ru/ff0a3{82
56 VYpok-uccienoanue "Pacuét MOIIHOCTH,
pa3BUBaEeMOM MpHU MOBEME 110 JecTHUIIE"
57 [Ipocthie Mexanusmel. Peiuar. PaBHOBeCcue
CHUJI Ha pbluare
58 Pervaru B TexHUKe, OBITY U IPUPOJIC. bubanorexa [JOK

JlabopaTtopHas pabora «lcciaenoBanue

https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
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YCJIOBHI paBHOBECHS pblyara

Pemenue 3amay 1o reme «Y CIIOBUA

bu6mmoreka [IOK

59 1
paBHOBECHSI pblyara https://m.edsoo.ru/ff0a48a6
KoadduruenT nosnesnoro necTpust
60 Mexanusma. JlaboparopHas pabora 1
«3mepenue KII1/] HakKTOHHOM MIOCKOCTH»
61 Pemrenne 3agau mo teme "Pabora, | bu6mmoreka [IOK
MoImHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
6 Mexanunueckas sueprusi. Kunernueckas u | bubnnorexa [JOK
[MOTCHIMAJIbHAS JHEPT U https://m.edsoo.ru/ff0a4252
63 3aK0H COXpaHEHUsT MEXaHUUECKOM YHEPTrUr 1 bubmorexa LOK
p p https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 1O TEME
"JKCepUMEHTAILHOE OIpe/IeIeHHE
64 N3MCHCHHS KMHETHYECKOM 1 1
MOTCHITUATBHOW SHEPTHH TPHU CKAaThIBAHUH
TeJjIa 10 HAKJIOHHOM MI0CKOCTH"
65 KonTponshas padota no teme «Pabora u 1
MOIIIHOCTb. DHEPTUs»
66 PesepsHblii ypok. Pabota ¢ Tekctamu 1o 1 bu6nmoreka [IOK
TeMe "MexaHn4eckoe ABHKeHue" https://m.edsoo.ru/ff0adee6
Peseprurlit ypok. Pabota ¢ Tekctamu 1o
67 teme "JlaBneHne TBEPABIX TEI, XKUIAKOCTEH 1 bubmorexa LOK
. p ’ https://m.edsoo.ru/ff0a4ffe
U ra3oB
68 Pesepeurlit ypok. Pabota ¢ Tekctamu 1o 1

teme "Pabora. MomHocTh. DHEeprus"

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
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8 KJIACC

KoanuecTBo yacos JIeKTPOHHbIE
nudpoBbIe
Ne ni/m Tema ypoka KonTposabHbIe
Bcero oOpa3oBaTejibHbIE
padoThbI
pecypchl
OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUH U UX ONBITHBIC 1 0 bubmorexa HOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB M MOJIEKYJT 1 0
3 Mopenu TBEPIOTO, KUJIKOTO U | 0 bu6nmmoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OObscHeHne CBOMCTB TBEPAOTO, )KUJIKOTO U
4 ra3o000pa3HOro COCTOSHUM BeIlleCTBA Ha | 0
OCHOBE I0JIOKEHUM MOJIEKYJISIPHO-
KMHETUYECKON TEOpUU
bu6mmoreka [IOK
5 Kpucrannunueckue u amopdusie Tena 1 0
p pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KallWUISIPHOCTb. 1 0 bubnnoreka [JOK
IToBepXHOCTHOE HaTsKEHUE https://m.edsoo.ru/ff0a5530
7 TernnoBoe paclIMpeHnEe U CKATUE 1 0 bubmmorexa [IOK
p p https://m.edsoo.ru/ff0a5a26
g Temnepartypa. CBsi3b TeMIIepaTyphl CO | 0
CKOPOCTBIO TEIJIOBOTO JIBHXKEHHS YaCTHUII
9 Buytpennss sueprusi. CnocoObl U3MEHEHUs 1 0 bubmuorexa [JOK
BHYTPEHHEHN YHEPIUU https://m.edsoo.ru/ff0a5c60
bubmuoreka [JOK
10 Buawl remionepenauu 1 0 1

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

11

VYpoxk-konpepenuus "[Ipakruyeckoe

HCIIOJIb30BaHUE TEIIOBBIX CBOMCTB B€IICCTB

1 MaTepuasoB B LIEJIX dHeprocOepexeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a65c0

12 KommaectBo TemnoTel. Y nenbHas bubmuoreka [JOK
TEIUIOEMKOCTH https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIJIOBOTO OalaHca. bubnuorexa [JOK
TennooOMeH U TETI0BOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparophnast pabora "HUccnenoBanue
14 SIBJICHHS TETUIOOOMEHA MPHU CMEITMBAHUH bubmorexa HOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJHOU U TOpsueit BOBI
PacueT konnuecTBa TEIIOTHI,
15 HEOOXOIUMOTO JJII HarpeBaHus Teja U
BBIJICIISIEMOTO UM TIPH OXJIAXKICHUN
16 Jlaboparopuas padota "OmnpenencHue bubnnorexa [JOK
yACIbHOM TEIJIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIMBa. Y 1enbHas TerioTa bubnnorexa [JOK
Cropanus https://m.edsoo.ru/ff0a7bSa
[InaBneHue u oTBEpIeBaHUE
18 KPUCTAJUTMYECKHUX TeJl. Y IeJIbHAs TEeIIoTa bubmorexa HOK
P ) https://m.edsoo.ru/ff0a71d2
TIJIaBJICHUS
19 Jlaboparopnas pabota "OmnpeneneHue bubmuorexa [JOK
yZ1€JIbHOM TEIUIOTHI IUIaBJICHUS Jibja" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHCHCAIIHSL. bubmuorexa [JOK
Hcmapenue https://m.edsoo.ru/ff0a740c
Kunienue. Y nenbHas temiora
)1 napooOpa3oBaHMs U KOHICHCAIIUH. bu6nuoreka [IOK

3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUSI OT
aTMOC(EpHOTO JTaBJICHUS

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
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https://m.edsoo.ru/ff0a786c

22

Bnaxxnocts Boznyxa. JlabopaTopnast pabota
"OnpeneneHne OTHOCUTEIBHOMN BIAKHOCTH

BO3yXa"

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

23

Pemenue 3agau Ha onpeneneHue
BIJI&KHOCTH BO3/yXa

24

[TpuHIMIBI pabOTHI TETIJIOBBIX BUTATENCH.
[TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
CrOpaHus

25

KIIJI TermoBoro aurarens. TemnaoBbie
JIBUTATENH U 3alUTa OKpYKaroluel cpeJibl

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHUS U MIPEBPALLCHUS
SHEPTUH B TEIUIOBBIX IpoLeccax

27

[ToaroroBka K KOHTPOJILHOU PabOTE 1O
TeMme "TenmoBele aBienns. Msmenenue
arperaTHbIX COCTOSTHUI BemecTra"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8312

28

KonrtponsHas padora no teme "TermoBsie
sBiaeHus. I3MeHenme arperaTHbIX
COCTOSIHMI BelecTBa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

OnexTpusanus Ten. /[Ba poga
ANEKTPUUYECKUX 3aPsI0B

30

Ypoxk-uccienopanue "DieKTpusanus Tei
WHIYKIHEH U IPU COMPUKOCHOBEHUH"

31

B3aumoneincTBue 3apskeHHBIX Tell. 3aKOH
Kynona

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a87¢e4

32

Onexrpuueckoe nosue. HanpsxeHHOCTH
INEKTPUYECKOro nois. [Ipunnumn
CYNEPHO3UIIUU IIEKTPUUECKUX MTOTEN

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocutenu snektpuyueckux 3apsios.



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

DOneMeHTapHbIi 3apsa. CTpoeHue aroma

34 [IpoBOHUKY U TUATEKTPUKU. 3aKOH bu6mmorexa [IOK
COXpaHEHUs NEKTPUUYECKOr0 3apsaaa https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3a1au Ha npuMEHEHUE CBOMCTB bubnuorexa [JOK
3IIEKTPUUECKUX 3aPSI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUYECKHUI TOK, YCIOBHS €T0
36 cyuiectBoBaHus. MicTounuku bubmorexa HOK
4 ' https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 JleficTBUS SIIEKTPUUYECKOTO TOKA bubmmorera [JOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 ANEKTPUYECKOTO TOJISI Ha TPOBOJAHUKH U
JARTICKTPUKH"
39 DNEeKTPUYECKHUI TOK B METAJLJIaX, bubnmnoreka [JOK
JKMIKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas ernb U €€ COCTaBHbIC YacTH
A1 Cuna toka. JJabopaTopHas pabora bubnuotexa [JOK
"U3mepeHue u peryinpoBaHue CUibl TOKA" https://m.edsoo.ru/ff0a8bd6
DneKkTpruyeckoe HanpsikeHue. BoibTmerp.
42 Jlaboparopnas pabota "U3mepenue u bubmorexa HOK
patop P P https://m.edsoo.ru/ff0a9¢14
pEryJIupoBaHUe HAMPSKECHUS
43 CornpoTuBiIeHHE IPOBOJAHUKA. Y ACIBHOE bubnnorexa [JOK
COIIPOTHBJICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopuas padoTa "3aBHCHMOCTh
44 AIEKTPUUYECKOTO COMPOTUBIICHUS bubanoreka [JOK

MIPOBOJTHUKA OT €T0 JJTUHBI, IJIOIA I
MIONEPEYHOr0 CEUYeHUs U Matepuana”

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
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3aBUCHMOCTH CUJIEI TOKA OT HAIIPs>KCHUA.

bubmuoreka [JOK

45
3akon OMa Jyist y4acTKa Lenu https://m.edsoo.ru/ff0aad4a
Jlaboparopuas padota "HccienoBanue
46 3aBUCUMOCTH CHJIbI TOKA, UYIIETO YEpe3 bubnnorexa [JOK
pE3UCTOp, OT COIPOTUBIIEHUS PE3UCTOpPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U apaLIEIHHOE
CO€JIMHEHHUS IPOBOIHUKOB
Jlaboparopnas padota "[IpoBepka mpasuiia
43 CJI0’KECHUS HAPSDKEHUN TIPU bubmuorexa [JOK
IOCJIEAOBATEIbHOM COEAUHEHNUU IBYX https://m.edsoo.ru/ff0aaas58
pe3uctopos"
Jlaboparopnas padota "[IpoBepka mpasuiia
bubnuotexa [JOK
49 JUIS CUJIBI TOKA MPU MapajieIbHOM 1
COCMHEHIH PE3HCTOPOB" https://m.edsoo.ru/ff0aadle
Pemenue 3a1a4y Ha IpUMEHEHHE 3aKOHA Eub 10K
nonamorexa
50 OmMa i1 pa3IiM4HoOro COeAMHEHUS
https://m.edsoo.ru/ff0aaf8a
MIPOBOHUKOB
51 PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA. bubnnorexa [JOK
3akon Jlxxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
5 Jlaboparopuas pabota "OmnpenencHue bubnnorexa [JOK
paboTHI U MOLTHOCTH AJIEKTPHUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNEeKTPpUYECKHE LIETH U MOTPeOUTEnn BuG 1OK
. noInoTeKa
53 aJeKTpuyecKoil sHepruu B ObITy. KopoTkoe
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJILHOM paboTe MO Eub 10K
nonmorTexa
54 TeMe "DIeKTpUUYECKHE 3apsibl.

3apH)I(eHHBIe TCJ1a U UX BBaHMOHeﬁCTBHH.

https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

[TocTosiHHBIH neKTpUYECKUi TOK"

KonTponbHas pabota no Teme
"DnexkTpuueckue 3apsapl. 3apsHKEeHHbIE Tela

bubmuoreka [JOK

55
U UX B3auMojencTBus. I1ocTOSHHbBIN https://m.edsoo.ru/ff0abea8
AIEKTPUUYECKUN TOK"
56 ITocTosiHHBIE MATHUTHI, UX B3aUMOJICHCTBHUE
57 VYpok-uccnenosanue "M3ydyenue nosen bubnnorexa [IOK
MOCTOSIHHBIX MarHUTORB" https://m.edsoo.ru/ff0ac3d0
58 MaruauTHOe nojie. MarHuTHOE 10JIe 3eMITn bubmuoreka [JOK
Y €ro 3HA4YCHHE JIJIS KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OnbIT OpcTena. MarHuTHoe mose
bubmuoreka [JOK
59 3JIEKTPUYECKOTI0 TOKa MarHuTHoe mnoJjie
https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpumeHeHue 3J1eKTPOMarHuTOB B TEXHUKE.
" " bu6mmorexa [IOK
60 Jlaboparopnas padota "V3yuenue neiicTBus
" https://m.edsoo.ru/ff0ac74a
MAarHUTHOTO TOJIS1 HAa MPOBOJIHUK C TOKOM
DJIEKTPOABUTATENb ITOCTOSHHOTO TOKA.
Hcnonb3oBanue 31eKTpoaBUraTencii B
61 TEXHUYECKHUX YCTPOMCTBAX U Ha bubnnorexa [IOK
Tpancmopre. JlabopaTopHas padora https://m.edsoo.ru/ff0ac86¢
"KoHcTpyupoBanue u u3yueHue padoThl
3JeKTpoaBUrarens"
OnbiTel Papajesi. 3aKoH
62 3JIEKTPOMArHUTHOM MHAYKIMU. [IpaBuio
Jlenna
Onextporenepatop. CriocoObl MOTydeHUS
63 3NEKTPUYECKOI SHEPTUU. DNEKTPOCTAHIINHI

Ha BO300HOBJIIEMBIX HCTOYHUKAX OHCPIUH



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
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[ToaroroBka K KOHTPOJILHOM pabOTE 1O

64 TeMe "DIIEeKTPUYECKUE U MarHUTHbIE 1

SIBJICHUS "
65 KonrponsHas padora o Teme 1 bub6nmoreka LIOK

"DNeKTpUUeCKre U MarHUTHBIE SBJICHUA" https://m.edsoo.ru/ff0acb14
66 PesepBHblit ypok. Pabota ¢ TekcTamu 1o 1 bubnuorexa [JOK

teme "TenoBble sABICHUS" https://m.edsoo.ru/ff0acc5e
67 PesepBHylit ypok. Pabota ¢ Tekctamu 1o 1 bubnuorexa [JOK

teme "[loCTOSTHHBIN 3JEKTPUYECKUM TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblil ypok. Pabota ¢ TekcTtamu 1o 1

Teme "MarauTHbIE SIBIIEHUS"

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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9 KJIACC

KoanuecTBo yacos DJIeKTPOHHBIE
nmuppoBbIe
Nen/m | Tema ypoka KoHnTposabHbIe
Bcero oOpa3oBaTe/ibHbIE
padoThbI
pecypchl
| Mexanundeckoe aBrxeHue. MarepuaibHas | 0
TOYKa
) Cucrema orcueta. OTHOCUTEIBHOCTh | 0 bubnmoreka [JOK
MEXaHUYECKOI'O IBUKECHUS https://m.edsoo.ru/ff0ad474
3 PasHOoMepHOE NIPAMOIUHENHOE IBUKEHUE 1 0 buGnnorexa LIOK
P p https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE MPsSMOJIMHETHOE
4 nBrokeHue. CpeiHssi 1 MTHOBEHHas 1 0
CKOpOCTb
5 [IpsamosinHENHOE PaBHOYCKOPEHHOE | 0 bubnmnoreka [JOK
JBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTb IpSIMOITMHEWNHOTO
6 PaBHOYCKOPEHHOT'O JIBIKEHUS. ['paduk 1 0
CKOPOCTH
JIaGoparopnas padora "Onpenenenne
7 CKO peHHE TeJIal,j pu aBHopCKO €HHOM 1 0 bubmmorexa LOK
yerop pHp . yerop " https://m.edsoo.ru/ff0adb18
JIBVKEHUH 110 HAKJIOHHOM IIJIOCKOCTH
8 CBoOoaHoe magenue ten. OneiTel [anunes 1 0
PaBHOMEpHOE ABHIKEHHE T10 OK HOCTH.
9 Ilepuon E‘-IaCTOTa 00 aHIGHI/IﬂpJ};)ItI(HeﬁHaH u 1 0 bubmmorexa LOK
p P ) https://m.edsoo.ru/ff0ael76
YIJIOBasi CKOPOCTH
10 [leHTpOCTpEMHUTEIIBHOE YCKOPEHHE 1 0



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

11

IIepBbiii 3akoH HeroToHA. BekTop cuitbl

bubnuoreka [JOK
https://m.edsoo.ru/ff0ae612

Bropoii 3akon HerotoHa.

bubnnoreka [JOK

12 PaBHonelicTBYyIOIIAsA cHila https://m.edsoo.ru/ff0ae72a
13 Tpertnii 3akon Hetotona. Cynepno3unus bubnmnoreka [JOK
cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3ai1au Ha npUMEHEHUE 3aKOHOB bubmmoreka [JOK
HeroTona https://m.edsoo.ru/ff0aeb6e
15 Cuna ynpyrocrtu. 3akoH ['yka ngi;ifg;gg}:foaecaz
16 Pemenue 3anaq no reme «Cuia ynpyroctu»
17 Jlaboparopnas pabota «Onpenenenue bubmmoreka [JOK
YKECTKOCTH IIPYKUHBD) https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
18 Cura Tperms https://m.edsocl)_.lru/fanﬂ 38
19 Pemenue 3anau no reme «Cusa TpeHUsD bubnnorexa LIOK
https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "OnpeneneHue bubmmoreka [JOK
Kod(ppuimenTa TpeHU CKOIbKCHHUS" https://m.edsoo.ru/ff0af8be
)1 Pewenue 3anau no reme "3akonsl HeroToHAa. bubnmoreka [JOK
Cuna ynpyroctu. Cuna tpenus” https://m.edsoo.ru/ff0afb8e
Cuia TSKEeCTH U 3aKOH BCEMUPHOTO
22 TATOTEHUS. Y CKOPEHHE CBOOOHOTO buGnnorexa LIOK
https://m.edsoo.ru/ff0af044
naJIeHus
Ypok-koHbpepenius " J[BHKeHUE T€JI BOKPYT
23 rpaBuTalinoHHOro 1eHTpa (ConHeuHas
cuctema). ['amaktuxu"
24 Pemenue 3amag mo teme "Cuna TsHKeCTH U bubnnoreka [JOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

3aKOH BCEMUPHOIO TATOTEeHUs"

https://m.edsoo.ru/ff0af5{8

HepBaﬂ KOCMHYCCKaAsA CKOPOCTb.

bubnuoreka [JOK

25
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuanbHOW TOUKH.
26 AbcomtoTHO TBEpAOE Teno. PaBHoBecue bubnmoreka [JOK
TBEPAOTO Teja C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaIieHus
27 MowmeHT cunsl. L{eHTp TskecTn
)3 Pemenue 3amaq mo reme "MOMEHT CHJIBI. bubnuorexa [JOK
HenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe MO
" bubnmnoreka [JOK
29 TeMe "MexaHuyecKoe IBIKEHHUE.
. " https://m.edsoo.ru/ff0b0408
B3anmopeiictBue Ten
KonTponbHas pabota no teme
30 "MexaHn4yecKoe IBUKEHUE buGnnorexa LIOK
N " ' https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue ten
Nmnynsc Tena. Ummynsc cuiiel. 3aKoH
31 COXpaHEHUs UMITyJIbCca. YIIPYroe u bubmmorexa HOK
P 4 . Pyt https://m.edsoo.ru/ff0b07fa
HEYNpyroe B3auMOJEICTBUE
1 Pemenue 3amau nmo teme "3akoH bubnuoreka [JOK
COXpaHEHUs UMITyJbca" https://m.edsoo.ru/ff0b096¢
3 Ypok-koHpepenuus "PeakTrBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"
bubnuoreka [JOK
34 Mexanudeckas paboTa U MOITHOCTb
P - https://m.edsoo.ru/ff0b0a84
35 PaboTa CHIIBI TSDKECTH, CHUIIBI YIIPYTOCTH U bubnmnoreka [JOK

CHJIBbI TPCHUA

https://m.edsoo.ru/ff0b0db8
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Jlaboparopuas pabota «OnpeneneHue
paboTHI CUJIBI TPEHHS ITPH PABHOMEPHOM

36 .
JBUKEHHUHU TeJIa [0 TOPU30HTAIBHON
MTOBEPXHOCTH
37 Csi3b 2HEprUH U padoTHI. [loTeHIMaTBEHAS
SHEPTUs
n Kunernueckas sneprus. Teopema o bubnmnoreka [JOK
KMHETUYECKOUN SHEPIUuu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS YHEPTUU B MEXAHUKE
40 Jlaboparopuas padota «/3ydeHne 3akoHa bubnmnoreka [JOK
COXpaHECHUS SHEPT U https://m.edsoo.ru/ff0bl12fe
41 KonebarenpHoe NBHKEHHE U €TO bubnuorexa [JOK
XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxatomue Konedanus. BelHyX1eHHbIE bu6mmoreka [IOK
KoJjieOaHus1. PesoHaHc https://m.edsoo.ru/ff0b20{0
43 MareMatuueckuil 1 Npy>KMHHBIM MAsITHUKU
VYpok-uccienoBanue «3aBUCUMOCTh
44 nepuoja KoJaeObaHui 0T KECTKOCTH bubmmorexa [JOK
P https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MACChI TPy3a»
45 [IpeBparnienue sHEPruu IPU MEXAHUUECKUX
KOJICOaHUSIX
JIaGoparopnast padora «Onpenenenue
46 ‘{aCTOI”)[LI Hpne Ifoz[a Kone6a§m71 buGnnorexa LIOK
p https://m.edsoo.ru/ff0blaec
MPYKUHHOTO MasiTHUKa
JlaGopartophnast pabota «IIpoBepka
PaTopHat p POBED N bubnuoreka [JOK
47 HE3aBHCUMOCTH MEepHOJIa KoJieOaHuil rpysa,

MOABCUICHHOI'O K HUTH, OT MAaCChI I'py3a»

https://m.edsoo.ru/ff0b197a
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Mexaunueckue BoHBL. CBOMCTBA

bu6mmoreka [IOK
48 MEXaHW4YEeCKUX BOJIH. [IponoiabHbIe N 1
https://m.edsoo.ru/ff0b21fe
MIONIEPEYHBIE BOJIHbI
49 VYpok-koHpepenius "MexaHnuecKrue BOJIHbBI
B TBEpOoM Tene. CelicMuueckue BOTHBI"
50 3ByK. PacnipocTpanenue u oTpakeHue 3ByKa
51 Ypok-uccinenosanue "HabmroneHue
3aBUCUMOCTH BBICOTHI 3ByKa OT 4YacTOTHI"
5) I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKyCTHUYECKUI pPE30HAHC
53 Ypok-koHpepeHuus "YIbTpa3ByK u bubnmoreka [JOK
uH(ppa3ByK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOM paboTe MO BuG 10K
noIMoTeKa
54 TeMe "3aKOHbI COXpaHEeHUs. MexaHnyeckue
5 | https://m.edsoo.ru/ff0b25{0
KOJIeOaHUs U BOJIHBI
KonTponbHas pabota no Teme "3aKOHbI
55 coxpaHeHus. MexaHn4ecKue KojaecOanus u
BOJIHBI"
56 DNeKTPOMarHuTHOE TOJIE. bubnmnoreka [JOK
DNeKTpOMarHUTHbIC BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koHpepenuus "Hlkana
58 3JIEKTPOMAarHUTHBIX BOJIH. Mcnionb3oBaHue bubnmnoreka [JOK
3IIEKTPOMATHUTHBIX BOJIH JJIs1 COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
Ypoxk-uccienopanue "M3yueHue cCBOMCTB
i bu6mmoreka [IOK
59 3JIEKTPOMArHUTHBIX BOJIH C IOMOLIBIO

MOOWIBHOTO TenedoHa"

https://m.edsoo.ru/ff0b2c6¢
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Pemenne 3aga4d Ha OMnpeaACIICHNUEC YaCTOThI U

60 .
JUTMHBI 3JIEKTPOMArHUTHOW BOJIHBI
61 DneKkTpoMarHuTHasi IpUpoja CBETa. bubnmnoreka [JOK
CxopocTts cBeTa. BoiHOBBIE CBOMICTBa CBETA https://m.edsoo.ru/ff0b31d0
Uctounuku cBeta. [IpsMonuneitnoe
62 acmpocTpaHenue ceeta. 3atMeHus CoiHIa buGmorexa LIOK
pactipoctp ' https://m.edsoo.ru/ff0b3658
u Jlynsl
3aKkoH oTpakeHUs cBeTa. 3epkana. Pemenne
63 3a/1a4 Ha IPUMEHEHHUE 3aKOHA OTPKCHHS bubmorexa [IOK
P P https://m.edsoo.ru/ff0b38c4
cBeTa
64 [IpenomiieHue cBeTa. 3aKOH NMPEIOMICHUS bubnuoreka [IOK
CBeTa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.
65 Hcnonb30BaHne NOJTHOTO BHYTPEHHETO bubmmorexa [JOK
yIp https://m.edsoo.ru/ff0b3c5c¢
OTpPaXE€HUS B ONTUYECKUX CBETOBOIAX
Jlaboparopuas padota "HccienoBanne
66 3aBUCHUMOCTH yIJIa MPETOMIICHHS] CBETOBOTO
Jy4a OT yIJia MaJiIeHus Ha IpaHule "BO3yX-
crexio""
VYpok-koudpepennus "Mcnonbp3zoBanue
67 MOJTHOT'O BHYTPEHHETO OTPaKCHHUS:
CBETOBO/IbI, ONITHKOBOJIOKOHHAS CBSI3h"
bubnuoreka [JOK
68 JIunsel. OnTuyeckas cuiia JUH3bI
https://m.edsoo.ru/ff0b3f2¢c
69 [TocTpoeHne n300pakKeHMH B THH3aX bubmorexa [IOK
p p https://m.edsoo.ru/ff0b444a
70 Jlaboparopuas padota "Onpenencaue bubnmnoreka [JOK

(hOKYCHOTO PACCTOSIHHSI M OIITHYECKOM CHITBI

https://m.edsoo.ru/ff0b4206
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coOuparonie JTHH3bI"

Ypok-koHpepenmus "OnTuueckue

bubnuoreka [JOK

71
JIMH30BBIC TTPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak onTuyeckas cucreMa. 3peHue bubmmorexa [JOK
P https://m.edsoo.ru/ff0b4684
7 Ypok-koHpepennus "Jledextst 3penus. Kak
COXpPAaHUTH 3peHue"
Pasnoxxenue 6emnoro ceera B CIIEKTP.
74 Onbitel HetoToHa. Crioxenue bubmmorexa HOK
' https://m.edsoo.ru/ff0c0f4c
CHEKTPaJbHBIX I[BETOB. Jlucmepcus cBeta
Jlaboparopuas padota "OnbITHI 1O
75 pas3ioKeHuIo 0eIoro cBeTa B CIEKTp U bu6mmoreka [IOK
BOCIIPHUSITHIO 1IBETA MPEAMETOB MTPU UX https://m.edsoo.ru/ff0cOe2a
HaOII0/IEHU U Yepe3 1IBETOBbIE (GUIBTPHI"
VYpok-nipakTukym "BosiHOBBIE CBOWCTBA
76 CBeTa: AMcCIepCcusi, HHTEpdEepeHIns 1
mudpakmus”
77 Omnsitel Pe3epdopaa u ruranerapaast MOJICIh bubnmnoreka [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens atoma bopa
79 Hcnyckanue v MOrjouieHre CBeTa aTOMOM. bubnmoreka [JOK
KBantsl. JIuneluatbie CIEKTPhI https://m.edsoo.ru/ff0c144c
20 Ypok-nipaktukym "HabiroaeHune ciekTpoB bubnmnoreka [JOK
ucnycKkaHus'" https://m.edsoo.ru/ff0c1550
81 PanuoakTuBHOCTH U €€ BUJIBI bubmorexa [IOK
A A https://m.edsoo.ru/ff0c1672
%) Crpoenue atomHoro sjpa. Hykinonnas bubnmnoreka [JOK

MOACIb

https://m.edsoo.ru/ff0c18ac
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bubnuoreka [JOK

83 PannoaktuBHbie ipeBpamienus. M3zoronst hitps://m.cdsoo.r/f0c1a 14

84 Pemenue 3amay mo teme: "PagnoakTUBHEIE bubnnoreka [JOK
npeBpaiieHus" https://m.edsoo.ru/ff0c1b4a

85 [lepuon nmomypacnana

26 Ypok-koHpepenuus "PagroakTuBHbIE bubmmoreka [JOK
M3IIy4eHUS B IPUPOJE, MEIULIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

g7 SAnepHble peakuuu. 3aKOHbI COXPAHEHUS bubnmoreka [JOK
3apsJI0BOTO U MaCCOBOTO YHUCET https://m.edsoo.ru/ff0c1c58

28 DHeprusi CBA3U aTOMHBIX sifiep. CBs3b bubnmnoreka [JOK
MAacChl U DHEPIrUU https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3anau o reme "Snepueie
peakuun"

90 Peakuuu cunTe3a u neneHus saep. bubmmoreka [JOK
Uctounuku sueprun CoJiHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenuus " nepHast sHepreTuka.

91 JlericTBUs paiOaKTUBHBIX U3JIyYEeHUN Ha
JKVBBIE OPraHU3MbI"

[ToaroroBka Kk KOHTPOJILHOM paboTe MO

9 TeMe "DIEeKTPOMarHuTHOE IOJI€. bubnmoreka [JOK
DneKTpoMarHuTHbIe BOJIHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBJIeHUS"

KonrponsHas padora o Teme
93 "DJIeKTPOMarHuTHOE TOJIE.
DneKTpoMarHuTHbIC BOJIHBL. KBaHTOBBIE
siBJIeHUS"
94 [ToBTOpenue, 06o6menue. Jlaboparopusie bubnmnoreka [JOK

paboTsl 1o Kypcy "BzaumopeiictBue Ten"

https://m.edsoo.ru/ff0c245a
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[ToBTOpenue, o6o0menue. Pemenne

95 AaCYETHBIX U KAYECTBEHHBIX 3a/1a4 10 TEME 1 buGnnorexa LIOK

? | A https://m.edsoo.ru/ff0c2572
TennoBble porecchl
[ToBTOpenue, o6o0menue. Pemenne

96 aCYETHBIX M KAYECTBEHHBIX 3a/1a4 10 TEME 1 bubnnorexa LIOK
p . A https://m.edsoo.ru/ff0c2a22
"KII/] TerutoBeIX aBUTaTenei"

[ToBTOpenue, o6o0menue. Pemenne

97 aCYETHBIX U KAYECTBEHHBIX 3a1a4 10 TEME 1 bubnnorexa LIOK
p A https://m.edsoo.ru/ff0c2b30
"KILJ] anexkrpoycTaHOBOK"

08 [ToBTOpenue, o6ob6menue. Jlaboparopusie | bubnmoreka [JOK
pabotsl o kypcy "CBeToBbie siBICHUS" https://m.edsoo.ru/ff0c2¢52
[ToBTOpenue, o600meHue. Pabora ¢

99 TEKCTaMH I10 TeMe "3aKOHBI COXpPaHEHUS B 1 buGmorexa LIOK

" p https://m.edsoo.ru/ff0c2d6a
MEXAaHUKE

100 [ToBTOpenue, o6o6menue. Pabota ¢ | bubnmoreka [JOK
Tekcramu 1o TeMe "KonebaHus 1 BOJTHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTrOopenue, o6o0menue. Padora ¢ | bubnuoreka [IOK
TekcTamu 110 TeMme "CBeToBEIE ABICHUA" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0600meHue. Pabora ¢

102 TekcTamu 1o Teme "KBaHTOBas u siiepHas 1
¢uznka"

OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102
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IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJIbHOMU ITPOI'PAMMbBI OCHOBHOI'O

OBILIEI'O OBPA3OBAHUA
7 KIIACC
Kox
nposepsie .
IIpoBepsieMble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOIM
Moro 00pa3oBaTeILHON MPOrPaAMMbI OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJibTa
Ta
1.1 UCIOJIb30BaTh U3YUEHHBIE MOHATHUS
- pa3nauyath SBJIEHUS MO ONMCAHUIO UX XapaKTEPHBIX CBOICTB M Ha OCHOBE
' OIIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3NYECKOE SBJICHUE
pacrno3HaBaTb IpOSIBIEHHE H3YYEHHBIX  (PU3UYECKUX SBJICHUN B
13 OKpY’KarollleM MHUpEe, B TOM 4uciie (GU3NYECKUE SIBICHUS B MPUPOJE, MPH
. 3TOM TMEPEBOAMTH TMPAKTHUECKYIO 3ajady B Y4eOHYIO, BBLICTATH
CYLIECTBEHHbIE CBOMCTBA (MIPU3HAKU) PUINUECKUX SIBICHUIN
OIKCHIBATh M3YYECHHBIE CBOICTBA TeN M (U3MUYECKUE SIBICHUS, UCIIONIb3YS
¢usnveckue BENWYMHBI, TPU  ONUCAHWM TPABWIBHO  TPAaKTOBATh
14 (bu3MYECKUN CMBICIT HCTIOIb3yEeMbIX BEJIMYUH, UX 0003HAUCHUS U €IUHUIIBI
. (GU3NYEeCKUX BEIMYUH, HAXOIUTh (OPMYJIBI, CBSA3BIBAIONIME JIaHHYIO
(bu3MYeCKyl0 BEIMYMHY C JPYTHMH BEJIMYMHAMH, CTPOUTH TpaduKu
M3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINIHH
XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYECKHE SIBICHHS U IPOLECCHI,
1.5 UCIONB3YSl  HM3yYEHHBIE 3aKOHBI, TIPU 3TOM JlaBaTh  CIIOBECHYIO
(bOopMyYIHPOBKY 3aKOHA M 3aITUCHIBATH €0 MAaTEMaTHUECKOE BBIPAKECHUE
OOBSICHATH (PU3UYECKUE SIBIICHUS, IPOIIECCHl U CBOMCTBA TEIl, B TOM YHCJIE
U B KOHTEKCT€ CHTyallMii MPaKTHUKO-OPUEHTUPOBAHHOTO XapakTepa:
1.6 BBISIBJISITH IPUYMHHO-CIIEJICTBEHHBIE CBSA3HM, CTPOUTh 00bsACHEHUE u3 1 — 2
JIOTUYECKUX LIaroB ¢ ornopoi Ha 1 — 2 M3y4eHHBIX CBOWCTBA (DU3MUECKHUX
SBIICHHH, (PU3NIECKUX 3aKOHA HIIM 3aKOHOMEPHOCTH
1.7 pemars pacuéTHble 3amayd B | — 2 JEHCTBUSA, UCIOJIB3YS 3aKOHBI U




(dopMyIIbl, CBSI3bIBArOIIME (PU3UYECKHE BEIMYMHBL HA OCHOBE aHAIIM3a
YCIIOBUS 3a/la4yM 3aMUCBhIBATh KPATKOE YCIOBUE, MOJCTABIATh (PUINUECKUE
BEJIMYUHBI B (POPMYJIBI M TMPOBOAUTH PACUEThI, HAXOIUTH CIPABOYHBIC
JaHHbIE, HEOOXOIMMBbIE I PELICHUS 3a/1ay, OICHUBATh PEATMCTUYHOCTH

MOJTy4CHHOU (PU3UIECKON BEITHUNHBI

1.8

pacrno3HaBaTb IPOOJIEMbI, KOTOpPHIE MOYKHO PELIUTh IpPU [TOMOIIU
(bU3MYECKUX METOJIOB, B OMMCAHUN HCCIEAO0BAaHUS BBIICISTH IPOBEPSIEMOE
MIpeIoNokeHne (TUIoTe3y), pa3iniaTh U HHTEPIPETUPOBATH MMOJTYYECHHBIN
pe3ynbTaT, HAXOAUTh OIIMOKU B XOJI€ OIBITA, JENaTh BBIBOABI IO €ro

pe3yibraTam

1.9

MPOBOANWTHh OMNBITHI TI0 HAONIOACHHUIO (PU3NYCCKUX SIBJICHUW  WIIU
buznuecKkux CBOICTB TeN: dbopMynupoBaTh MIpoBepsieMbIe
MIPEINOJIOKEHHS, COOMPATh YCTAHOBKY U3 MPEJIOAKEHHOTO 000py10BaHUS,

3aIIMChIBAaTh X0/ OIIbITa 1N Q)OpMYHI/IpOBaTB BBIBObI

1.10

BBIIIOJIHATL IIPSMBIE H3MEPEHHUS C MCIOJb30BAHUEM aHAJIOrOBBIX U
U(GPOBBIX TPUOOPOB, 3aNMUCHIBATh IIOKA3aHUS MPHOOPOB C Y4ETOM

3aJIaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUI

MIPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTU OJIHOM (pU3NUEeCKON BEIHUUHBI OT
OpPYrol C HCHOJb30BaHUEM MpPSIMBIX WU3MEPEHUM, Y4YacTBOBATh B
IUTAHUPOBAaHUHM  Y4€OHOTO  HCCIIEJOBAaHUS, COOUpPATh yCTAaHOBKY H
BBIIIOJIHATh W3MEPEHMs, CleAys MpeAJIOKEHHOMY IUIaHy, (PUKCHpPOBaTh
pe3ysabTaThl TMOJYYCHHOH 3aBHCUMOCTH (DU3MUYECKMX BEIMYMH B BHJIE
MPEIIOKEHHBIX TabMuIl U TrpauKoB, AeNaTh BBIBOABI IO pe3yjbTaTam

HUCCICIOBAaHUA

1.12

MNpOBOAWUTL KOCBCHHBIC HU3MCPCHUA (1)H31/I‘-I€CKI/IX BCJIMYHH, CICAYys
HpeHHOH(eHHOﬁ HWHCTPYKIUMU: IIPHU BbIIOJHCHHUU I/ISMepeHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIBHYIO YCTAaHOBKY W  BBIYUCJIATH 3HAYCHHC HCKOMOM

BCIINYHHBI

1.13

coOI0AaTh MpaBuiia TEXHUKK 0€30MacHOCTH MpHU padboTe ¢ 1adopaTOPHBIM

o0opynoBaHuEeM

1.14

YKa3bIBaTh TMPHUHIHUIBI JEHCTBUA NMPHOOPOB M TEXHHUUYECKUX YCTPOWUCTB,
XapakTepu30BaTh IMPUHLUIBI  JEHCTBUS HU3yYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C IOMOIIBIO UX OIHCAHHUs, UCIOJIBb3Yysl 3HAHUS O
CBOHCTBaX (PU3MUECKUX SIBICHUH U HEOOXOAMMBbIE (PU3UYECKUE 3aKOHBI U

3aKOHOMEPHOCTHU




1.15

OPUBOAMTH  TpUMEpPbl  (HAXOAWTh  MHPOPMALMIO O  MPHUMEpax)
IIPAKTUYECKOI0 MCIOJb30BaHUA (U3NYECKUX 3HAHUH B IOBCEAHEBHOM
KHU3HH JJIs1 o0ecriedyeHnss 0€30IacHOCTH MPH OOpaIIeHUuu ¢ MpHOOpamMH |
TEXHUYECKMMHU YCTPONUCTBAMHU, COXPAHEHUS 310POBbs U COOJIIOCHNUS HOPM

9KOJIOTMYECKOTO TIOBEJICHUS B OKPY’KaIOILEel cpeae

1.16

OCYIIECTBIISITh OTOOP HMCTOYHUKOB HH(poOpManmuu B ceTd HMHTepHET B
COOTBETCTBHUH C 33JJaHHBIM ITOMCKOBBIM 3aIPOCOM, HA OCHOBE MMEOLIHXCS
3HAHUH © TYTEM CpPaBHEHHs PAa3IMYHBIX HMCTOYHHUKOB  BBIICIATDH
UHPOpMAIIHIO, KOTOpasi SBISETCS MPOTHBOPEYMBONW HMIM MOXKET OBITH

HEJIOCTOBEPHOM

WCIOJIb30BATh NPH BHIMOJHEHUH Y4eOHBIX 3aaHUi HAyYHOIIOMYJISIPHYIO
auTeparypy GU3NYECKOro CoJep KaHus, CIPaBOUHbIE MaTepUAIIbl, PECYPChI
cetu HMHurepHer, Biaxers npu€éMaMu KOHCIEKTUPOBAHUSA  TEKCTa,

npeoOpa3oBaHus HH(OPMALIUY U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

co3/laBaTb COOCTBEHHbIC KpaTKUE MHUCBMEHHbIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2 — 3 UCTOYHUKOB HH(pOpMAIMH (HUZNIECKOTO COJIEPIKAHHS, B TOM
qucIIe MyOIMYHO J1eJ1aTh KpaTKUe COOOIIEHNUS O pe3yIbTaTax MPOeKTOB MU
Y4eOHBIX HCCIICAOBAaHUM, MPH STOM TI'PAaMOTHO HCIOJIB30BATh M3y4EHHBIN
NOHATUMHBIN ammapaT Kypca (U3HMKH, CONPOBOXIATh BBICTYIICHHE

Mpe3eHTaluen

1.19

IPHU BBIMOJIHEHUH YYeOHBIX NPOEKTOB W HCCICAOBAHUI pacipenessTh
0053aHHOCTH B TPYIIE B COOTBETCTBHM C IIOCTAaBJICHHBIMH 3aJauyaMH,
CIIEIUTh 3a BBIIOJHEHUEM IIJJaHa JCHCTBUM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJAaJ B  JIEATENBHOCTh  TPYNINBI,  BBICTPAMBATh

KOMMYHHUKATHUBHOC BBaHMOHeﬁCTBHC, YUYUTBbIBAsA MHCHHUC OKPYKAOMIUX

8 KVIACC

Kox
nposepsi
e€Moro
pe3yJibTa
Ta

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOIA
00pa3oBaTeJILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1.1

HCIIOJIB30BaTh IIOHATHA

1.2

pas3iinuaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE




OTIBITOB, IEMOHCTPUPYIOIINX TAaHHOE (PU3UUECKOE SBIICHHUE

1.3

paciio3HaBaThb IMPOABJICHUC HN3YUCHHBIX (1)I/I3I/I‘I€CKI/IX SIBIICHUI B
OKpYy’KaroueM MUpe, B TOM YUCIIC (bHBI/IqGCKHe SIBJICHUA B IIPHUPOIC, IIPU
9TOM INEPCBOJUTL IPAKTUYCCKYIO 3aaa4dyy B y‘I€6Hy10, BBIACIIATD

CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKU) (PUBUUYECKUX SIBICHUN

1.4

OIKCBIBATh M3yYEHHbIE CBOMCTBA Tel U (PU3UYECKHUE SBICHUS, MCIIOJB3YS
¢usznueckue  BEJWYMHBI, IPU  ONUCAHUM MPABWIBHO  TPaKTOBATh
(GU3NUECKUN CMBICIT HCIIOJIb3YEMbIX BEIHYWH, OOO3HAYCHHUS W €IUHHIIBI
(¢U3NYEeCKUX BEIWYMH, HAXOIUTh (OPMYIBI, CBS3BIBAIONINE JIaHHYIO
(¢u3MYECKYI0 BEIUYMHY C JAPYTMMH BEJIMYMHAMM, CTPOUTH TIpaduku

HN3YUCHHBIX 3aBUCUMOCTEH (1)1431/1%01(1/1)( BCINYNH

1.5

XapaKTepU30BaTh CBOHCTBA TN, (U3HYSCKUE SIBJICHUS € IPOIECCHI,
UCIIONB3Yysl  U3YYEHHBIC 3aKOHbI, IIpU OTOM J1aBaTb  CJIOBECHYIO

(GbopMyITUPOBKY 3aKOHA U 3alMCHIBATH €T0 MATEMATUUYECKOE BHIPAKECHHE

1.6

OOBSICHATH (PU3MUECKUE MPOIECCHl M CBOICTBAa TEl, B TOM 4YHCIE U B
KOHTEKCTE CUTyalull MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBbIABIATH
IPUYMHHO-CIIEJICTBEHHBIE CBA3H, CTPOUTH 00BsICHEHHE U3 | — 2 JIOTHYECKUX
IIaroB ¢ NOMOLIbI0 | — 2 W3yuyeHHBIX CBOICTBa (hU3MYECKUX SIBICHUH,

(1)I/ISI/IIIGCKI/IX 3dKOHa UJIKM 3aKOHOMCPHOCTHU

1.7

pemats pacu€THbele 3a7aud B 2 — 3 JEHCTBUA, HCIOJB3YysA 3aKOHBI U
dopmynbl, cBs3bIBaOmIMEe (U3NYECKHE BEIUYMHBL HAa OCHOBE aHAIHM3a
YCIIOBHS 3aJa4d 3alMChIBATH KPATKOE YCIIOBHUE, BBIABIATH HENOCTATOK
JNAHHBIX JJIsl  peIIeHWs] 3aJadd, BHIOMpAaTh 3aKOHBI H  (HOPMYJIHI,
HeoOXonuMble JUIsl €€ pelleHHs, NPOBOAMTH pacuéTbl M CpPaBHUBATh

IMMOJIy4YCHHOC 3HAUCHUC (1)H31/I‘-I€CKOI>'I BCJINYHMHBI C U3BECTHBIMU JaHHBIMH

1.8

pacno3HaBaThb NpPOOJEMBbl, KOTOpPbIE MOXHO pPEIIUTh MpPU [OMOILU
(GU3MYeCKUX METOJOB, HUCIOIb3Yys ONHMCAHHE WCCIIEAOBAaHUS, BbIIEIAThH
IIPOBEPSIEMOE  IPEAINOIOKEHHE, OLEHHMBATh IPABHIBHOCTh  IOPSAIKA

IMPOBCACHUA UCCIICAOBAHUA, JCIaTh BBIBOAbI

1.9

IPOBOJIUTH OTIBITHI IO HAOIFOICHUIO PU3UUECKUX SBICHUN I (PU3NICCKUX
CBOMCTB Tell: (hOpPMyYIHpPOBATH NPOBEPSIEMbIC IMPEANIONIOKCHHS, COOHpATh
YCTaHOBKY W3 IPEIUIOKEHHOTO0 O0OPYAOBaHUS, OMKCBHIBATH XOJ ONbITA U

(bopMyIUPOBaThH BHIBOIBI

1.10

BBIIIOJHATD IMMPAMBIC U3MCPCHUSA C UCIIOJIB30BAHUCM aHAJIOT'OBBIX HpI/I60pOB

n AaT4YHUKOB (1)I/ISI/IIIGCKI/IX BCJIMYMH, CpaBHUBATH PE3YJIbTAThI I/IBMepeHI/Iﬁ C




y4€TOM 331aHHOM aOCOTIOTHON TOTPEIIHOCTH

IPOBOJUTH HCCJIEOBAHNE 3aBUCUMOCTH OJHOW (PU3MUECKOW BETMYMHBI OT
Ipyrol ¢  HCIOJNb30BAHMEM  INPAMBIX  M3MEPEHHMH:  IUIAHUPOBATh
UCCIIEIOBaHHE, CcOOMpaTh YCTAHOBKY M BBIINOJHSITh HU3MEPEHHUS, CIELYs
OpPEUIOKEHHOMY  IUIaHy,  (UKCUpOBaThb  pe3ylbTaTbl  HOJYYEHHOM
3aBHCUMOCTH B BHUJI€ TaOJUI U TpaUKOB, JeNaTh BBIBOIBI 110 PE3YJIbTaTaM

HCCIICAOBaHUA

1.12

IPOBOJIUTh KOCBEHHbIE H3MEPEHUs (U3UYECKUX BEIMUYUH: IUIAHUPOBAThH
U3MEpeHHusi, COOMpaTh  OKCIEPHUMEHTAIBHYIO  yCTAHOBKY,  CIEIys

HpeILJIO)KeHHOI;'I HWHCTPYKIUHU, U BEIYUCIIATh 3HAYCHUC BECIIMYNHBI

1.13

coOiroaaTh npaBuia TEXHUKU 0E30MaCHOCTH MpHU padoTe ¢ J1ab0paTOpHBIM

o0opynoBaHueM

1.14

XapaKTepu30BaTh MPHUHIUIBI  JEHCTBHS  W3YyYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OIOPOM HA MX OINMCAHMS, HUCIOJIb3YS 3HAHUA O
cBOWcTBaX  (U3MYECKUX SABJICHUH U  HeoOXonumble  (puznyeckue

3aKOHOMCPHOCTH

1.15

Ppacrio3HaBaTb MHPOCTBIC TEXHHUYCCKUC yCTpOfICTBa H  HU3MCPHUTCIIBbHBIC
HpI/I60pBI o CcXeMaM H" CXCMATHYHBIM PHCYHKAM, COCTaBJISITb CXCEMBbI
SJICKTPHUICCKUX ueneﬁ C IoCICa0BaTCIBbHBIM u napajjiCJIbHbIM
COCAUHCHUCM DJJICMCHTOB, pa3jindas YCJIIOBHBIC 0003HaYeHHsT DJIEMEHTOB

ANEKTPUYECKUX LETEen

1.16

OPUBOIUTH  NpuUMEpbl  (HaxoAuTh  UHGOpMALMIO O  MPUMEpPAX)
IPAaKTUYECKOI0 HCIOIb30BaHUS (U3NYECKUX 3HAHMM B IIOBCEAHEBHOM
KHU3HHU U1 oOecriedeHns OE€30MacHOCTH MpH OOpalIeHuu ¢ mpudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHS 3[J0POBbs M COOJIOIEHUS] HOPM

HKOJIOTMYECKOTO MOBEJICHUS B OKPY’KaIOILEH cpefie

1.17

OCYIIECTBIIATh TOUCK WH(MOpMANU (U3HYECKOTO COACPKAHHS B CETH
WNHTepHeT, Ha OCHOBE MMEKIOLIUMXCA 3HAHUW M NYTEM CpPaBHEHUS
JOTIOJTHUTEILHBIX UCTOYHUKOB BBIJCIATH HH(OPMAIUIO, KOTOpas SIBISETCA

MPOTUBOPEUUBOM UM MOXKET OBITH HEAOCTOBEPHOIL

1.18

UCIIONIb30BATh MPHU BBIMOJHEHUN YUEOHBIX 33/JlaHUN HAYYHO-TOMYISPHYIO
TUTEpaTypy (PU3NIECKOrO COACPIKAHMSI, CIIPABOYHBIC MAaTEPHAIIBI, PECYPCHI
cetu UWHrepHer; Bnaaerb NpuUEMaMH KOHCIEKTUPOBAHUSA  TEKCTa,

npeoOpa3zoBanusi ”HGOPMAILIMK U3 OJTHOM 3HAKOBOW CHCTEMBI B JIPYTYIO

1.19

CO31aBaThb COOCTBEHHBIC ITHCHMECHHBIE U KpaTKuUC YCTHBLIC COO6HI€HI/I$[,




0000mas wHPOpPMAIMIO H3 HECKOJIbKUX HCTOYHUKOB (PU3NUYECKOTO
COZICpKaHHMsSI, B TOM YKCJIE MyOJUYHO MPEACTABIATh PE3YIIbTAThl MPOCKTHOM
WA MCCIIEI0BATEIbCKOMN JCSITEIBHOCTH, IIPH 3TOM I'PAaMOTHO HMCITOJIb30BaTh
U3yJYCHHBIA TOHSATUHHBIA ammapar Kypca (GU3UKH, COMPOBOXKIAThH

BBICTYIUICHHE IIPE3CHTALUEN

1.20

IpY BBIOJIHEHHH YYEOHBIX NPOEKTOB M HCCICIOBAHUN (UINIECKUX
IPOLIECCOB PACHPENENATh OO0S3aHHOCTH B TIpYIIE B COOTBETCTBHM C
IIOCTABJIECHHBIMU 33Ja4aMH, CIECJUTh 3a BBIIIOJIHEHUEM IUIaHA JECHCTBUU U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B
JeATEIbHOCTh T'PYIIIBI, BBICTPAaUBATh KOMMYHHKAaTUBHOE B3aMMOJICHCTBHE,

IPOSIBIISS TOTOBHOCTh pa3peliaTb KOH(IUKTbI

9 KUIIACC

Kox
nposepsie
MOI0
pe3yJabTat
a

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJIbTaTbl 0CBOCHUN OCHOBHOM
06p330BaTeJ'[bHOI71 nmporpaMmmbl OCHOBHOI'O 0011ero 06p330BaHI/IH

1.1

HCII0JIB30BAaTh U3YYCHHBIC ITIOHATUSA

1.2

Pas3iindaTh ABJICHHUA 110 OMMCAHUIO UX XAPAKTCPHBIX CBOMCTB ¥ HA OCHOBE

OIIBITOB, ICMOHCTPUPYIOIINUX JAHHOC (1)I/IBI/ILICCKOG SABJICHUC

1.3

pacrio3HaBaTh IPOSBICHME H3YYEHHBIX (U3NYECKUX SBICHUH B
OKpY’KaloIlleM MHpE, B TOM 4ucie (pU3NYecKUe SBJICHUS B MPUPOJE, NpU
9TOM HEpPeBOJUTh TNPAKTUYECKYIO 3a7adyy B Y4eOHYIO, BBLIENATH

CyIIIECTBEHHBIC CBOMCTBA (IPU3HAKK) (PU3UUECKUX SBICHUN

1.4

OIMCHIBATh U3yYCHHBIE CBOMCTBA TeN U (U3NYECKHUE SBICHHUS, MUCIIONb3YS
¢u3nyeckue BEIMYMHBI, IPU ONUCAHMM MPABWIBHO TPaKTOBaTh
(¢u3NYECKUN CMBICI MCIIONb3YyEMbIX BEJIWYUH, O003HAUYECHHUS M E€AMHMIIBI
(Gu3MUecKUX BEIUYMH, HAXOOUTHh (OPMyJIbl, CBSA3BIBAIOIIKE JAHHYIO
(¢u3NYECKYI0 BEIMYMHY C JAPYTMMU BEJIMYMHAMH, CTPOUTH TIpaduxu

HN3YUCHHBIX 3aBUCHUMOCTEH (1)I/IBI/I‘ICCKI/IX BCINYHNH

1.5

XapaKTCpU30BaATh CBOMCTBa TCII, (1)1431/1%01(1/16 SABJICHUA MW IIPOLECCCHI,
HCIIOJIB3YysAT  M3YYCHHBIC  3aKOHBI, Inpu OSTOM  [JaBaThb CJIOBCCHYIO

(1)OpMy.]'II/IpOBKy 3aKOHa 1 3allMCbhIBATb €TI0 MATEMATHUYCCKOC BBIPAXKCHHUC




1.6

OOBACHATh (PU3MUECKHUE IPOLIECCHl U CBOMCTBA T, B TOM 4YHCIE U B
KOHTEKCTE CUTyaluil IIPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYMHHO-CJIE/ICTBEHHbIE CBSI3H, CTPOUTH OOBSICHEHHME U3 2 — 3
JIOTMYECKUX IIaroB ¢ MOMOILBIO 2 — 3 W3yYEHHBIX CBOMCTBA (PU3MUECKUX

ABJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemarb pacuy€rHble 3anaud (omuparomuecs Ha cuctemy u3z 2 — 3
yYpPaBHEHUIT), HCIOIB3Ys 3aKOHBI M (POPMYJIBI, CBA3BIBAIONINE (PU3UUESCKHE
BEJIMYMHBI: HAa OCHOBE aHAIM3a YCJIOBUS 33Ja4yd 3allMChIBATh KPaTKOE
YCJIOBHUE, BBISBIATH HEAOCTAIONINE WIM M30BITOYHBIC TaHHBIC, BHIOMPATh
3aKOHBI U (POPMYJIBI, HEOOXOAMMBIE Ul PEUICHUs, TIPOBOAUTD PACYETHI U
OLICHUBATh PCATUCTUIHOCTD IMMOJIy4YCHHOI'O 3Ha4YCHUA (1)H3I/I‘-I€CKOI>1

BCJIMYHHBI

1.8

pacrio3HaBaTb TPOOJIEMBI, KOTOpbIE MOXKHO PEHIMTh TPH  [TOMOIIN
(GU3MUECKUX METOAOB, HCIOJb3ys ONMCAHUE HCCIEOBaHUs, BbBLICIATh
IIPOBEPSAEMOE  MPEAIOIOKEHUE, OLICHUBATh  IPABUIBHOCTb  MOpPsAKa
IIPOBEICHUS  MCCIEAOBAaHUA, JElIaTb  BbIBOJAbL,  HMHTEPIPETUPOBATH

pe3yNbTaThl HAOJIIOICHUM U OTIBITOB

1.9

MNpOBOAWUTL OIBITHEI 11O H8,6JIIOZ[€HI/IIO (1)I/I3I/III€CKI/IX SIBIICHUH WA
(1)I/ISI/IIIGCKI/IX CBOMCTB TEI. CaMOCTOATEIBLHO CO6I/IpaTB YCTAaHOBKY U3
HU30BITOYHOI'O Ha60pa O60pyI[OBaHI/I$I, OIMIUCBhIBATH XOJ OIIbITa MU €TI0

pe3ynbTaThl, (HOPMYIUPOBATH BHIBOJIBI

1.10

IPOBOJUTH IPU HEOOXOAMMOCTH CEPHIO MPSIMBIX M3MEPEHHA, ONpenemsis
cpenHee 3HAYCHUE H3MEpPsAEMON BeIMYMHBI ((OKYCHOE pacCTOSHHE
coOuparonield JHH3BI), OOOCHOBBIBaTH BBIOOp cmoco0a HW3MEpeHUs

(M3MepuUTENHHOTO MpHUOOPa)

1.11

IMpOBOANTL HCCIICJOBAHUC 3aBUCHUMOCTEHN Q)HSHHGCKI/IX BCINYHNH C
HCIIOJIb30BAHHUEM  IIPSAMBIX HSMGPGHHfII IJIaHUPOBATbL HCCIICAOBAHUC,
CaMOCTOATCIBHO CO6I/IpaTB YCTAaHOBKY, (bHKCHpOBaTL PE3YIbTAaThI
HOJIyquHOfI 3aBUCHUMOCTH (1)I/I3I/I‘~I€CKI/IX BCJIIMYMH B BHUJC T8,6JII/IIII/I

Fpa(bI/IKOB, ACJIaTh BbIBOJBI 110 PE3YJIbTATaM UCCICAOBAaHUA

1.12

IPOBOJUTH KOCBEHHbIE M3MEpEHUs (hU3MYECKUX BEJIUYMH: IJIAHUPOBATh
U3MEpeHUusi, CcOOMpaTh HKCIEPHUMEHTAIBHYIO YCTAaHOBKY M BBINOJHATH
U3MEpEHUs, CleAysl NPENJIOKEHHON MHCTPYKLUH, BBIYUCIATH 3HAUYCHUE
BEJIMYMHBI U aHAIM3UPOBATh IIOJIy4EHHBIE PE3YJIbTaThl C yYETOM 3aJaHHOU

MOTpCITHOCTHU I/IBMepeHI/Iﬁ




1.13

cOOIIIOIaTh TpaBWJIa TEXHUKU OE30MIACHOCTH MPH padboTe ¢ T1abopaTOPHBIM

o0opynoBaHueM

1.14

pa3inyaTh OCHOBHbBIE NPHU3HAKM M3YYCHHBIX (U3MUYECKUX MOJIEINE:
MaTepuaibHas TOYKa, AaOCONIOTHO TBEPJAOE TENO, TOUYEYHBIH HCTOYHHK
CBeTa, JIyd, TOHKas JMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHas

MOZACJIb aTOMHOTI'O AApa

1.15

XapaKkTepu30BaTh IMPUHLUIBl  JEHCTBUS M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OIOPOM HA UX ONMCAHMS, UCIOJIb3Ys 3HAHUA O
CBOWCTBaX (M3MYECKUX SBICHUH W  HEOOXOAMMBIE  (PU3UUECKUE

3aKOHOMCPHOCTH

1.16

HCIIOJIB30BATh CXEMbI U CXCMATHUYHBIC PUCYHKHU H3YUCHHBIX TCXHUYCCKHUX
YCTpOﬁCTB, HU3MCPUTCIbHBIX HpI/I60pOB H TCXHOJOIMYCCKUX IIPOLHCCCOB
npu pCUICHUHA yT-I€6HO-HpaKTI/I'~I€CKI/IX 3aga4, OITHYCCKHEC CXCMbI JJIA

MOCTPOCHHS N300paKEHHH B TUIOCKOM 3€pKaJie M COOMPAIOIIEH JTHH3e

1.17

OPUBOIUTL  MPUMEPHl  (HAXOOUTh  HHPOPMAIMIO O  TIpHUMEpax)
NPAaKTUYECKOTO WCIIOJIb30BaHUS (PU3UYECKUX 3HAHUW B IOBCETHEBHOMN
JKU3HM U1 o0ecriedeHus1 0€301MacHOCTH MPU OOpaIieHuu ¢ MpudopaMu H
TEXHUYECKHUMHU YCTPOMCTBAMH, COXPAHCHHUS 370POBbS U COOJIOICHUS

HOPM 3KOJOI'HYC€CKOTI'O ITIOBCACHUS B Oprxcanmeﬁ cpeac

1.18

OCYILLECTBIIATh MOMCK HH(pOpMaLMUU (PU3UUECKOTO COJACpNKAHUS B CETH
WuTepHer, caMocTosATeNbHO (HOPMYITHPYs TOMCKOBBIM 3arpoc, HaXOIUTh
IYTH OIpPEIENICHUs JOCTOBEPHOCTH MOIy4YE€HHOW MH(POPMALUU Ha OCHOBE

UMCIOIIUXCA 3HAHUU 1 JOITOJIHUTCIBbHBIX UCTOYHUKOB

1.19

MCIIOJIb30BaTh MPU BBINOJIHEHUM YYEOHBIX 3aJjaHUIl HAyYHO-IOIYJISIPHYIO
auTepatypy  (u3MuUecKoro coJepXKaHMs, CIpPaBOYHblE MaTepHalbl,
pecypcesl cetu MHTEpHET; BilageTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTAa,

npeoOpazoBanus HH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.20

co3/aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
UHPOPMALIMM U3 HECKOJIBKUX HMCTOYHUKOB (U3NYECKOTO COJCpPKAHMUSA,
myOJIMYHO MPENICTABIATh PE3yAbTaThl MPOSKTHOW MU HCCIIEI0BATEIbCKON
JACATCIIbHOCTH, npu 9TOM rpaMOTHO HCII0JIb30BaTh I/ISY‘IGHHI)If/'I
MNOHATUMHBIN anmapaT M3y4yaeMoro pasjaena (U3UKH M CONPOBOXKIATH
BBICTYIUICHHE TIPE3CHTAalMEe C Y4ETOM OCOOCHHOCTEH ayIuTOpUU

CBCPCTHHUKOB

1.21

IIpU BBLIIIOJHCHHUHU y‘le6HI>IX IIPOCKTOB H I/ICCHG,Z[OBaHI/Iﬁ (bHBPI“IeCKI/IX




IPOIIECCOB PACIIPENENIATh OO0SM3aHHOCTH B TPYINIE B COOTBETCTBUH C
MOCTaBJICHHBIMM 3aJa4aMH, CJICUTh 3a BBIINOJHEHUEM IUIaHA JEHCTBUMA U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLICHWBaTh COOCTBEHHBIM BKJIAJ B
JIeATEeIbHOCTh TPYIIIbI, BBICTPAUBaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,

IPOSIBIISISE TOTOBHOCTD Pa3pemaTh KOH(IUKTHI




IMTPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC
Kox Ko
pasne S eMeHTa IIpoBepsiemble 371eMeHTHI COAEPKAHUS
Ja
®U3MKA U EE POJIb B [IO3HAHUU OKPYXXAIOILIETO MHUPA
®uszuka — Hayka O Ipupone. SBiaeHus NpUPOIBI.
1.1 duznueckue  SBICHUSA:  MEXAHUYECKUE,  TEIIOBBIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE
@usnueckue  BeMMUMHBL.  V3MepeHne — (hU3HYECKHX
1.2 BEJIMYMH. Ouznyeckue  MPUOOPHI. [Torpemnocts
n3MepeHuil. MexxayHapoaHas CUCTEMa €UHULL
EcrecTBeHHOHay4yHBIi METOJA MO3HAHMA: HAOIIOACHUE,
1 13 [IOCTAHOBKA HAy4YHOrO BOIIPOCA, BBIJIBM)KEHHE THUIIOTE3,
OKCHEPUMEHT 10 TPOBEPKE THIIOTE3, OOBICHEHHE
HaOII0/1aeMOT0 SIBJICHUS
1.4 Ornucanue GU3NYECKUX SBJICHUN C TTIOMOIIBIO MOJIEICH
[IpakTudeckue pabOTHI:
HiH#HPar###13Mepenue pacCTOSIHUM.
#H##Par###3mepenne o0bEMa KUAKOCTH U TBEPIOTO Tea.
1> #HH#Par###Onpenenenne pa3MepoB MaJbIX TeJ.
#HHPar##H#3mepere  TeMrepaTypbl  IIpU  [OMOUIA
XKUJKOCTHOTO TEPMOMETpPA U JaTUMKA TEMIIEPATYPbI
ITEPBOHAYAJIBHBIE CBEJAEHW A O CTPOEHMU BEIIIECTBA
##HPar###CTpoeHre BellecTBa: aTOMbl U MOJIEKYJIbI, UX
2.1 pa3mepbl. ONBITHI, TOKAa3bIBAIOIINE JUCKPETHOE CTPOEHUE
BEILIECTBA
2 ###Par###]|Brkenne dactuil BemiecTBa. CBsA3b CKOPOCTH
2.2 JNBW)KEHUS 4acTull ¢ Temneparypoud. bpoyHoBckoe
nBuxkenue, TP hy3us
B3auMopeiicTBre yacTUI BEIIECTBA: IPUTSKEHUE U
23 OTTaJKUBaHUE




#Hi#HParf## ArperaTHple COCTOSIHUSL BEILIECTBA: CTPOEHHUE

ra3oB, JKUJIKOCTEH M TBEPIABIX (KPUCTAUIMUECKUX) Tell.

24 B3anMocBA3p Mexay CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHMSIX M HMX AaTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5 OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOBI
[IpakTuueckue padbOTHI:
###Par###OneHka nuaMeTrpa aToMa METOJOM psoB (C
ucrnoJib3oBanueM ¢otorpadmii).

2.6 #HHPar###ONBITH o HaOII0ICHUIO TEILUIOBOTO

pacIIMpeHHs Ta30B.
HHHPar###0ONbITBL IO OOHAPYXKEHUIO JCHCTBHUS  CHUJ

MOJIEKYJIIPHOTO MPUTSKEHUS

JIBWDKEHUE U B3AVMOJIEVICTBYE TEJI

31 Mexanunueckoe JIBUKEHUE. PaBHOMEpHOE 51
' HEpPaBHOMEPHOE IBUKECHUE
Hi#HHPar#H#H#CKoOpOCTb. Cpennsist CKOpPOCTh npu
3.2 HEPaBHOMEPHOM JBWKEHUHU. Pacuér mytm u BpeMeHH
JIBAKEHUS
SIBnenue nHepuuu. 3aKoH MHepLUU. B3aumoneicTeue Ten
33 KaK MpUYMHA U3MEHEHMsI CKOPOCTU JBUKEHHUd Ten. Macca
KaK Mepa MHEPTHOCTHU Teja
14 ###Par###lnotHocTs  BemiecTBa. CBsI3b  IUIOTHOCTU €
' KOJMYECTBOM MOJIEKYJ B eIMHUIIe 00BbEMA BEIIecTBa
3.5 Cua Kak XapakTepuCTUKa B3aUMOJICUCTBUSI TEJ
16 Cuna ynpyroctu u 3akoH ['yka. M3MepeHue cuibl c
. MTOMOIIBIO TUHAMOMETPA
37 ###Par###SIBnenue Tarorenus u cuina Tsokectu. Cuna
' TSDKECTU Ha Opyrux mianerax. Bec tena. HeBecomocTth
13 Cuna tpeHus. TpeHue CKOJIbXKEHUA U TPEHHUE IIOKOS.
. Tpenue B IpUpoIe U TEXHUKE
3.0 ##HPar###Crio)KeHre CWI, HalpaBiI€HHbIX [0 OJHOM
' npsiMoii. PaBHozeicTByomas cui
3.10 [IpakTrueckue pabOThI:




OmpeneneHne  CKOPOCTH  PAaBHOMEPHOTO  JIBHDKCHHS
(mapuka B OJKUAKOCTH, MOJENH  DJIEKTPUYECKOTO
aBTOMOOWIT ¥ Tak janee). OmnpenencHue CpeaHei
CKOPOCTH CKOJIb>KEHUSI OpyCcKa WM IIapuKa Mo HaKJIOHHOM
wiockocty. OnpeneneHue IUIOTHOCTU TBEPAOro Tela.
OnbIThI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh PACTSKCHHS
(mebhopmanum) MPyKUHBI OT MPHIIOKEHHOUN CYITBI. OIBITHI,
JIEMOHCTPUPYIOIINE 3aBHCHUMOCTh CHUJIBI TpEeHHUS
CKOJIbJKEHUS OT Beca Teja U XapaKTepa CONPUKACAIOIINXCS

MOBEPXHOCTEH

3.11

dusnueckue SABICHHUS B IPUPOAE: NPUMEPHI JBHKCHHS C
Pa3IMYHBIMM CKOPOCTSIMH B XKMBOW M HEXKHBOM INPUPOE,

[[ef/'ICTBI/IG CHJIbI TPCHUS B IIPUPOAC U TCXHHUKC

3.12

TexHuueckue YCTpOﬁCTBaZ JUHAMOMETP, HOAIIHUITHUKHA

JIABJIEHUE TBEPBIX TEJI, YKUJIKOCTEN 1 TA30B

HaBHeHI/IC TBépI[Ol"O tenma. CrocoObl YMCHBIICHUA U

+ yBEJIUYCHUS 1aBIICHUS
4o JlaBnenue ra3a. 3aBUCUMOCTBH JIaBJICHUS Ta3a OT 00BEMA,
' TEMIIEPATYPhI
43 Ilepenaua naBneHus TBEPABIMH TEJAMH, XUJIKOCTIMU W
' razamu. 3akoH [lackans. [TneBMaTH4ecke MalIuHbI
3aBUCHUMOCTh  JIaBICHUS  JKUJIKOCTH  OT  T[JIyOHWHBI.
4.4 Iunpocratudeckmii mapamokc. CooOmarommecs COCYIbI.
['unpaBnnueckre MEXaHU3MbI
Atmocdepa 3emuin u armocdepHoe naBienue. [IpudnHbI
45 CYIISCTBOBAHMS BO3IYIMIHON 000709k 3emiau. OImbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO AaBIEHUS OT
BBICOTHI HaJl YPOBHEM MOpPs
46 N3mepenne armocdepHoro pasneHus. I[lpubopsl s
' U3MepeHust aTMOC(HEPHOTO JaBICHUS
47 JleiicTBHE KUAKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TEJO.
' BrrTankuBatomiast (apxuMezioBa) cuiia. 3akoH Apxumena
4.8 [InaBanue ten. BozayxominaBanue
4.9 [IpakTuueckue padbOTHI:




HccnenoBanue 3aBHCUMOCTH Beca Tejla B BOAE OT 00bEMa
MOTPYy>KEHHOM B JKUAKOCTh 4acTtu Tena. OmnpeneneHue
BBITAJIKUBAIOIIEA  CWJIbL, JICMCTBYIOIIEM HAa  TEJO,
MOrpy:KEHHOE B JKUIKOCTb. [IpoBepka HE3aBUCUMOCTH
BBITAJIKUBAIOLIECHA CHUJIbL, JCHCTBYIOLIEH Ha TEJIO B
KUIKOCTH, OT Macchl Tena. ONbIThl, AEMOHCTPUPYIOLINE
3aBUCUMOCTDb BBITAIKMBAOUICH CHIIBI, ACUCTBYIOLIEH Ha
TEJO B KHUJAKOCTH, OT 00bEMa MOTPYKEHHOU B KHUAKOCTH
4acTH TeJla U OT INIOTHOCTH XKuAKocTH. KoHCcTpynpoBanue
apeoMeTpa MM KOHCTPYHPOBAHHUE JIOJKU U OIPEICICHUE

€€ rpy30n0a4bEMHOCTH

4.10

@usnueckue sSBICHUS B MPUPOJIE: BIUSAHUE aTMOC(HEPHOTO

JIaBJICHUS Ha JKUBOU OpraHu3M, I1JIaBaHUC pBI6

4.11

TexHuueckue ycTpoiicTBa: COOOLIAIOIIUECS  COCYABI,
YCTPOMCTBO  BOJIONIPOBOJA,  T'MJPABIMYECKUH  Ipecc,
MaHOMETp, 0apoMmeTp, BBICOTOMEp, IOPLIHEBOH HAcoc,

apeomeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunyeckas padora
5.2 Mexannueckast MOIITHOCTD
53 [IpocTeie  MexaHW3MBL:  pblYar, OJIOK, HAKJIOHHas
. m10ckocTh. [IpaBuio paBHOBecHs pplyara
54 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 00Ky
«3omotoe mpaBwioy MexaHuku. KosdduiumeHT noie3Horo
5.5 necTBus MexaHu3MOB. [IpocTble MexaHu3Mbl B OBITY U
TEXHHUKE
5.6 [ToTennumanbHas SHEPTUM Teja, MOJHATOTO HaJ 3eMIEN
5.7 Kunernueckas sneprus
53 [Tonnass mexaHuueckass SHEpPrusi. 3aKOH HU3MEHEHUS U
' COXpaHEHUsI MEXaHUYECKON IHEPTUU
[IpakTuueckue paboOTHI:
50 ##HPar###Onpenenenie pabOThl  CUJIBI  TPEHUSI IPU

PaBHOMCPHOM  JIBHI)KCHHH TCJIa 11O FOpHBOHTﬁJ’ILHOﬁ

noBepxHocTu. MccnenoBaHue — yciIoBHML  paBHOBECHS




ppiuara. HMsmepenume KIIJI HakjIOHHONW  IUIOCKOCTH.
N3ydeHne 3aKk0Ha COXpaHEHHsI MEXaHUYECKON SHEPTUH
5.10 DusnyecKue sBJICHUS B IPUPOJIE: PbIYaru B TEJIE YEIOBEKA
TexHuueckue  yCTpPOWCTBA:  pblyar, IIOABWXKHBIM U
5.11 HETIOABMKHBIM OJIOKM, HAKJIIOHHAs IUIOCKOCTb, IPOCTHIE
MEXaHU3MBI B OBITY
8 KUIACC
Kox Ko
pasaen IIpoBepsiembIe 3JIeMEHTHI COACP/KAHUSA
3JIeMeHTa
a
TEIUUIOBBIE ABJIEHUA
OcCHOBHBIE  TOJOXKEHUS  MOJIEKYJISIPHO-KHHETUYECKON
61 TEOpUHU CTPOEHHUs BelecTBa. Macca U pa3zMepbl MOJIEKYII.
' OnpIThl, MOATBEPXKJAIOLIME OCHOBHBIE  IOJIOKEHUS
MOJIEKYJISIPHOKHUHETUYECKON TEOPUH
62 Mopnenu TBEPAOTO, JKUIKOTO B Ta3000pa3HOTO COCTOSTHHIMA
' BemiecTBa. Kpucrammyeckue u amopHbIe Tena
OObsicHEHHE CBOMCTB ra3oB, *KHJAKOCTEH M TBEPIBIX TeEl
6.3 Ha OCHOBE IIOJIO)KEHUH  MOJIEKYJISIPHOKHHETHYECKON
Teopun
6
6.4 CMauuBaHue U KalWUISPHBIE SIBICHUS
6.5 TemioBoe paciiupeHue u cxarue
66 Temneparypa. CBs3p TeMieparypsl €O CKOPOCTBIO
' TEIUIOBOTO ABM>KEHUS YaCTHULL
67 Buytpenssist sHeprusa. CrnocoObl U3MEHEHUsI BHYTPEHHEH
' SHEpIuu: Terjonepeaaya U copepiieHue padoThl
63 Bunel tennonepenauu: TEIIONPOBOJHOCTH, KOHBEKIIMS,
' U3IIy4eHUE
6.9 KonuuecTBo TemnoTel. Y aenpHas TEIIOEMKOCTh BELIECTBA
6.10 TermmooOMeH ¥ TEIUIOBOE paBHOBECHE. YpaBHEHHE




TEILIOBOrO Oajlanca

IInaBnenue u OTBCPACBAHUC KPUCTAJUIMYCCKUX BCIICCTB.

ot VY aenbHas TEMIOTAa MJIaBICHUS
[TapooOpa3zoBanue u konaencanusa. Ucnapenue. Kunenue.
6.12 VnaenpHas Temiota mapooOpa3oBaHHSA. 3aBUCHMOCTH
TEMIIEPATYPHI KUTICHUS OT aTMOC(HEPHOTO JaBICHHUS
6.13 Bnaxxnocts Bo3myxa
6.14 DHeprus TOIIUBA. Y IeJbHas TENJI0Ta CrOPAHUS
[Mpuanuner  paboTel  TeroBbix  japuratenei  KITJI
6.15 TEIUIOBOTO JBUTATeNs. TemyioBble JBUraTed WM 3alluTa
OKpY>KaroIieu cpenbl
3aKOH COXpaHEHUs U MPEBpAIlECHUs YHEPTUU B TEIUIOBBIX
6.16
mporeccax
[TpakTuueckue paboThI:
#H#HPar#H##0nbITBL 110 OOHApPYXKEHUIO JIEHCTBUS  CHII
MOJICKYJISIPHOTO MPUTSKEHHUS.
#HHPar#H##0nbpITBl  TIO  BBIPAIMBAaHUIO  KPUCTAJUIOB
IIOBAPEHHOM COJIM WX caxapa.
#HHP ar###OnbITh o HaOJIFO JEHUIO TEIJIOBOTO
pacuIMpeHust ra30B, JKUIKOCTEH U TBEPIBIX TEIL.
#HH#HPar###Onpenenienue NaBieHUsT BO3AyXa B OaluloHe
HITIPHIIA.
617 #HH#APar###0nbITbl, I€MOHCTPUPYIOIIUE  3aBUCHUMOCTH

JaBJICHUS BO3[yXa OT ero 0o0b&éMa M HarpeBaHus WIH
OXJIAXKCHHS.

###Par###] IpoBepka TUNOTE3bl JUHEHHON 3aBHUCHMOCTH
JUTMHBI CTOJIOMKA >KUJKOCTH B TEPMOMETPUUECKON TpyOKe
OT TEMIEPATYyPHI.

###HPar##Habmonenne N3MEHeHNs BHYTPEHHEH SHEPTHH
TeJla B pe3yjibTare Teruionepeaayud U paboThl BHEIIHHX
CHII.

###Par### IccnenoBanue SABJICHUS TEIUIOOOMEHA TpH

CMEIIMBAHUM XOJOJIHON U rOpsYEr BOJIBI.




#H##Par###Onpenenenue KOJIMYECTBa TEILJIOTHI,
MOJIyYEHHOTO BOJOM TNPH TEIUIOOOMEHE C HarpeThiM
METaJUTMYECKUM ITUIHHIPOM.

#H##Par##H#Onpenenenue y€JIbHOU TEIOEMKOCTHU
BEIIIECTBA.

Hi#HtPar#HH#llccnenoBanue npoiecca uCIapeHus.
#H##Par###OnpenenieHue  OTHOCUTEIBHOM  BJIAXKHOCTU
BO3/IyXa.

#HH##Par###OnpeneneHue yAeIbHOM TEIJIOTHI TUIABJICHUS

Jbpaa.

6.18

®usnyeckue SABJIEHUS B IPUPOJE: TMOBEPXHOCTHOE
HaTsDKEHWE W KamWUIApHBIE SIBJICHUS B  TMPUPOJIE,
KpUCTAJIJIBl B npupoze, usiydyenue CoiHla, 3amMep3aHue
BO/I0OEMOB, MOpPCKHE Opu3bl; 00pa3oBaHUE POCHI, TyMaHa,

HHCA, CHCra.

6.19

TexHuyeckue  yCTpOMCTBA:  KaWILIAPBL,  IIPUMEPHI
UCIIOJI30BAaHUs KPUCTAIIJIOB, JKUIKOCTHBIA TEPMOMETP,
JATYMK TEMIIepaTypbl, TEPMOC, CHUCTEMA OTOILICHHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBas TypOuHa,

ABUT'aTC]Ib BHYTPCHHCT'O Cr'OPpaHU.

OJIEKTPUYECKUE 1 MAT'HUTHBIE SABJIEHUSA

7.1 Onexktpuzanus Tei. J[Ba poja 3JeKTpUUECKUX 3apsiioB
B3aumonelictBue  3apsbkeHHbIX  Ten.  3akoH — Kynona

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJICHCTBUS 3apSKEHHBIX TEJ OT
BEJIMYMHBI 3aPsI/I0B U PACCTOSTHUS MEKIY TEIaMu)
Onekrpuueckoe noisie. Hanpspk€HHOCTH 3JE€KTPUUECKOIO

7.3 noJist. [IpyHIMN cyneprno3unun 3MeKTpUYeCKuX nojei (Ha
KaueCTBEHHOM YPOBHE)
Hocurenu osnexTpuueckux 3apsaoB. ODJIeMEHTapHBIH

7.4 anektpudeckuil 3apsa. Ctpoenue aroma. IIpoBonHuku u
JUBJICKTPUKU

7.5 3aK0oH COXpaHEHUs MIEKTPUUECKOTO0 3apsiaa




DNEeKTPUUECKUM TOK. VYcenosus CYyIIECTBOBAHUSA

7.6

AIEKTPUUECKOTO TOKA. ICTOUHMKHM MOCTOSIHHOTO TOKA

JleficTBUSI SJIEKTPUUECKOTO TOKa (TEIUIOBOE, XUMHUYECKOE,
7.7

MarHuTHOE). DJIEKTPUUECKHUI TOK B )KMJIKOCTSX U Ta3ax

Onekrpuueckas nenb. Cuna Toka. DIEKTPUYECKOE
7.8

HaIpsKEHUE

ComnpoTHuBiIeHUE MPOBOAHUKA. Y ACIBHOE COMPOTUBIICHUE
7.9

BEILIECTBA
7.10 3akoH OMa a1 yyacTKa e

[locnenoBarenpHOE W NApajUIebHOE  COEAUHEHUE
7.11

MIPOBOJIHUKOB

PaGora ¥ MOIIHOCTH JNEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyisa — Jlenna

DNEeKTpUYeCKUe MLeNu M TOTPeOUTeNH HIEeKTPUIECKON
7.13

sHepruu B ObITy. KopoTKoe 3ambikaHMe

[locTostHHbIE MarHuThl. B3aumoaelcTBHE MOCTOSHHBIX
7.14

MarHuTOB

MarnutHoe mone. MarHutHoe 1one 3eMiId M €ro
7.15

3HAUYCHUE JIJIS )KU3HU Ha 3emiie

OnbiT Opcrena. MarHuTHOE MOJE 3JIEKTPUYECKOTO TOKA.
7.16

[IpuMeHeHue 371eKTPOMarHiTOB B TEXHUKE

JlelicTBME MarHWTHOrO IMOJS HA IMPOBOJHHUK C TOKOM.

DNEeKTpOoABUTaTENlb TOCTOSHHOIO TOKa. lcnonb3oBaHue
7.17

3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOWCTBAX MU Ha

TpaHCIoOpTe

OnbIThI ®dapanes. SIBnenue 3JI€KTPOMAarHUTHOM
7.18

uHaykuuu. [pasuiio Jlenna

Onekrporenepatop. CrocoObl MOTyYEHUS dNEKTPUIECKON
7.19 SHEPruu.  ODJEKTPOCTAaHIMM  HAa  BO30OHOBIISIEMBIX

MCTOYHHKAX YHEPTUU

[TpakTuueckue paboThI:
7.20

OnbITHI IO HAOTIOACHUIO AJIEKTPU3ALIMU Teld UHAYKLIUEH U




IIPU CONIPUKOCHOBEHHH.
HccnenoBanue AEUCTBUSA — JJIEKTPUYECKOTO IIOJIL  HA
MIPOBOJIHUKH U TUDJIEKTPUKH.

COopka u mpoBepka pabOTHl BIEKTPUUECKON Lienu
IIOCTOSIHHOT'O TOKA.

W3mepenue u peryanpoBaHue CUIIbI TOKA.

W3mepenne u peryaupoBaHue HaIpsHKEHUS.
HccnepoBanue 3aBUCHUMOCTU CHIIBI TOKA, WIYIIETO 4Yepe3
PE3UCTOp, OT CONPOTHUBIICHHS PE3UCTOPA U HAIPSIKEHUS
Ha PEe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh
3JIEKTPUYECKOTO CONPOTHUBIICHUS IPOBOJHHMKA OT €ro
JUTMHBL, IIJIOIIA TIOTIEPEYHOr0 CEYEHUS U MaTepHaIa.
[IpoBepka 1mpaBuia  CIIOKEHUS  HAUPSDKECHUU — NIPH
MOCJIEIOBATEIbHOM ~ COEIMHEHUM JBYX  PE3UCTOPOB.
[IpoBepka mpaBuia sl CHJIbl TOKa IpPH IapauieIbHOM
coeaMHEHUU  pesuctopoB.  Ompenenenue  pabOTHI
NIEKTPUYECKOTO  TOKA, MAYLIETO 4epe3  PE3UCTOP.
OnpezneneHne  MOIIHOCTH — JJIEKTPUYECKOTO  TOKA,
BbIICIIIEMON Ha pe3uctope. MccnenoBanue 3aBUCUMOCTU
CUJIBI TOKA, MAYLIETO Yepe3 JIAMIIOUKY, OT HalPsDKEHUS Ha
Her. Ompenenenne KIIJ| wmarpesarens. HccnenoBanue
MAarHuTHOTO B3aUMOJEHCTBUSI IOCTOSIHHBIX MAarHHUTOB.
W3yyeHne MarHUTHOrO MOJISI OCTOSHHBIX MAarHUTOB MpPHU
X O0OBCIMHEHUU U pa3neicHun. ViccnenoBanue neicTBUs
AJIEKTPUYECKOTO TOKAa HAa MArHUTHYIO CTpesKy. OMbITHL,
JEMOHCTPUPYIOLME 3aBUCUMOCTh CUJIbl B3aUMOJECHCTBUS
KaTylIKM C TOKOM W MarHura OT CHJIbI TOKa U
HallpaBJ€HUsl TOKa B Karymke. V3ydeHuwe npeucTBus
MarHuTHOTO  TIOJI  Ha  IIPOBOJHMK C  TOKOM.
Koncrpyuposanue 51 U3y4yeHue paboThI
3IIEKTPOJIBUTATEIIS. H3mepenne KIT

BHGKTpOI[BHFaTCHLHOﬁ YCTaHOBKH. OnEbITH 10




HCCICAOBAaHUIO SBJICHUA BHGKTpOMaFHHTHOﬁ HWHAYKIWHA:
HCCICIO0BAaHUC W3MCHCHHUN 3HAYCHUS U HaITpaBJICHUA

HHAYKIOUOHHOI'O TOKa

7.21

®dusnueckue SBICHUA B TPUPOJE: IICKTPUUECCKUE
SABIICHUST B  arMocdepe,  DIEKTPUYECTBO  JKUBBIX
OpraHU3MOB, MarHUTHOE MOJie 3eMJId, Jpeid MOI0CoB,
POJIb MArHUTHOTO TOJISL JUJIS KU3HU Ha 3emiie, MOJISIPHOE

CHUSAHUC

7.22

TexHudeckue yCTpPOMCTBA: 3JIEKTPOCKOI, AaMIIEPMETP,
BOJIETMETpP, PEOCTaT, CYETUYUK IIIEKTPHUUECKOW SHEPTHH,
DIIEKTPOOCBETUTENBHBIE ~ MPUOOpPHI,  HArpeBaTeIbHbIC
3JIEKTPOTPUOOPHI (mpumepsr), AICKTPUIECCKUE
NPEIOXPAHUTEIH, AJIEKTPOMArHUT, 3JICKTPOJIBUTATENb

IMOCTOAHHOI'O TOKA, rCHEPATOP MOCTOAHHOT'O TOKA

9 KIIACC
Kon
Kon snemenrta [IpoBepsiembie 371€EMEHTHI COAEPIKAHUS
paszena
MEXAHUWYECKUE SABJIEHU A
Mexanuueckoe JABWXKEHHE. MarepualibHas TOYKA.
8.1 Cucrema orcuéra
8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE MPAMOJIMHEITHOE ABUKEHHUE
#H##Par##HHepaBHoMepHOE NPAMOJIMHENHOE JBUKCHUE.
g 8.4 CpenHsis W MIHOBEHHass CKOpPOCTh Tejla  Ipu
HEPaBHOMEPHOM JIBH>)KCHUH
Yckopenue. PaBHOyCKOpEeHHOE IPSIMOJIMHEHHOE
53 JBUYKEHUE
8.6 #H#HPar###CBooOoanoe magenue. OnbITel [ anuies
H###Par###PaBHOMEpHOE JBUKEHUE IO OKPYKHOCTH.
8.7 [lepuon m wactora oOpamienus. JIuHeliHas U yriioBas

CKOpPOCTH. HeHTpOCTpeMI/ITeHBHOG YCKOPEHUC




8.8

IlepBb1ii 3ak0oH HproTOHA

8.9 Bropoii 3akon Herorona

8.10 Tpertuii 3akon HeroToHa

8.11 HH##Par### [puHuuMI Cynepro3uiiuu CUII

8.12 Cuna ynpyroctu. 3akoH ['yka

%13 #HHHPar###Cuna TpeHMs: CUJIa TPEHHUS CKOJIbXKEHUS,
' cuJia TPEHUS MOKOs, APYTHe BUIbI TPEHUS

%14 ###HPar###Cila  TSDKECTU W 3aKOH ~ BCEMUPHOIO
' TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaIeHUs

%15 IlBmxenne  mmaHer  Bokpyr  Comnma.  [lepBas
' KocMudeckasi ckopocTb. HeBecoMoCTh U eperpysku

816 PaBHOBecue MaTepuanbHOU TOUYKH. AOCOTIOTHO TBEPIOE
' TEJo

217 #H##Par##PaBHoBecue TBEPJOro Tella ¢ 3aKPEIUIEHHOMN
' OChI0 BpauieHus. MoMmeHT cuibl. LIleHTp TsxecTn

8.18 Nmnynec Tena. I3Menenue ummynbca. IMIynbe cuibl

8.19 3aKOH COXpaHEHMsI UMITyJIbCa

8.20 ###Par###PeakTuBHOE IBUKEHUE

8.21 Mexanuueckasi paboTa 1 MOIIHOCTb

g2 PaGora cun Tsbkectu, ympyroctd, TpeHus. CBs3b
' SHEPTUU U PabOTHI

823 [loreHumanbHass d3Heprus Tena, MOJHATOTO  HAJ
' MOBEPXHOCTHIO 3eMIIn

8.24 [loTeHuumanbHast SHEPTUs CKATOM NPYKUHBI

825 #H##Par##H#Kunernueckas  sHeprua.  Teopema o
' KUHETHUYECKON SHEPIUun

8.26 H##Par###3akoH coxpaHeHUs MEXaHUYECKON dHEPTUU

[IpakTuueckue padbOTHI:
Omnpenenenue cpeaHeil CKOPOCTH CKOJBXKEHHUS Opycka
827 WIM JIBUKEHUS IIapuKa [0 HAKJIOHHOM IIOCKOCTH.

OnpeﬂeneHI/Ie YCKOpPEHHUA TEJIa IIPpHU PABHOYCKOPCHHOM
JIBIDKCHHUH 110 HAKJIIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTHU IIyTH OT BPEMCHHU IIpU




PaBHOYCKOPEHHOM JBIMKEHUH 0€3 Ha4aJIbHOW CKOPOCTH.
IIpoBepka THIOTE3BI: €CAM IIPU PAaBHOYCKOPEHHOM
IBIDKEHUM 0€3 HadalbHOM CKOPOCTH IYTH OTHOCSTCS
KaK psIJ  HEYETHBIX 4YHCEN, TO COOTBETCTBYIOILHE
IIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHUSI CKOJIBKEHUS
OT CWUJBl HOpPMaJbHOTO JaBieHusd. OmnpeneneHue
KodpduuueHTa TpeHHus CcKoubxkeHus. OnpeneneHue
KECTKOCTH TpYXHUHBL. OrnpeneneHne padboOTHl  CHIIBI
TPEHUs TPU PAaBHOMEPHOM JBIJKEHHU Tela IO
TOpPU30HTAFHONW TOBepXHOCTU. OmpeneneHne padOTHI
CWIbl  YOPYIOCTH  IpuU  TNOAbEME  Ipy3a C
UCIOJIb30BAHUEM  HEMOJBMKHOIO M IOABHXKHOIO

OJIOKOB

®dusznyeckue SBICHUS B npupoAc: NpUIuBbl U OTJIUBLI,

8.28 nBukeHue IuiaHeT COJHEYHOM CHUCTEMBbl, PEaKTHBHOE
JBHMIKCHUE KMBBIX OPTaHU3MOB
820 TexHnyeckue  ycTpoicTBa:  CIHMIOMETP, JAaTYUKU

ITOJIOKEHUS, PACCTOSHUS U YCKOPEHUS, PAKEThI

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

KonebarenbHoe nBuxenne. OCHOBHbIE XapaKTEPUCTUKU

> KOJIeOaHUM: IEPHO/I, HaCTOTa, aMILIUTY/1a
97 Marematuueckuil u MPY>KUHHBIN MasITHUKHU.
. [IpeBpaieHne sHepruu Npu KoaedaTeIbHOM JIBHKEHUU
93 3aryxawomue konebaHusa. BoIHyXIeHHBIE KOJIeOaHUS.
' Pe3onanc
Mexannuyeckue BoJIHbI. CBOMCTBA MEXaHUYECKHX BOJIH.
94 [IpononbHbie W monepeyHble BONHBL J[JIMHA BOJNHBI U
. CKOpOCTb €€ pacrnpocTpaHeHHsl. MexaHn4eCKre BOJIHBI B
TBEPJOM TeJle, CEHCMUYECKHUE BOJIHBI
9.5 3ByK. [')poMKOCTB 1 BbICOTa 3BYKa. OTpa)keHuE 3ByKa
9.6 Nudpas3Byk u yabTpa3Byk
97 [IpakTuueckue paboOTHI:

Omnpenenenne 4acToThl W Iepuojna  KoseOaHui




MaTE€MaTHYECKOr0 MAsITHUKA.

Omnpenenenre 4YacTOThl M THepuoAa  KoseOaHUi
IIPY’KUHHOT'O MAasITHUKA

HccnenoBanne 3aBUCUMOCTH Tepuoia  KojeOaHui
IIOABEUICHHOTO K HWTH TIpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH Tepuoia  KojeOaHui
IIPY’)KHHHOTO MasTHMKa OT Macchl TIpy3a. IIpoBepka
HE3aBUCUMOCTHU rnepuoaa Kosie0aHuit rpysa,
IIOABEUICHHOIO K HUTH, OT MAacChl Ipy3a M KECTKOCTH

IIPpY>XUHBI. I/IBMCPCHI/IC YCKOPCHUA CBO6OI[H01"O naacHus

dusznyeckue SBICHUS B npupoac: BOCIPHUATHUC 3BYKOB

9.8 KUBOTHBIMH, 3E€MIICTPSICEHUE, CEMCMHYECKHUE BOJIHBI,
I[yHAMH, X0
99 TexHUuecKue yCTPOMCTBA: 3XOJIOT, HCIOJIb30BAHHE

yIbTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE IT1OJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

QHCKTpOMaFHI/ITHOC I10JI€C. 9HeKTpOMaFHI/ITHBIC BOJIHBI.

101 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
10.2 [Ixaa 351eKTPOMAarHUTHBIX BOJIH
103 OnexkrpoMarauTHas npupoaa cera. CKOPOCTh CBeTA.
' BosiHoBBbIE cBOMCTBaA cBeTa
10 [IpakTuyeckue paboOTHI:
10.4 W3ydyeHne CBOICTB  3JEKTPOMarHUTHBIX BOJH C
MTOMOIIBI0 MOOUIIBHOTO TenedoHa
dusnueckue sBIEHUS B HpUpoAe: OHOJIOrHMYECKOe
10.5 NENCTBHE BHJIIMOTO, yIbTPauoIETOBOIO u
PEHTI€HOBCKOT'O U3ITYy4eHUN
10.6 TexHuueckue yCTpOMCTBA: UCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JUUISI COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlydeBast mozenb cBera. ICTOUHMKH cBETa
11 11.2 [IpsMONIMHENHOE PACIIPOCTPAHEHUE CBETA
113 Otpaxxenue cseta. Ilnockoe 3epkano. 3aKoH OTpaxeHUs

CBC€Ta




IIpenomnenne cBera. 3aKkOH IPEIOMIICHHS CBETa.

H4 [TonHOE BHYTpEHHEE OTPAKEHHE CBETA
11.5 JIunza. Xop nydeit B nuH3€
116 OnTuueckast cucrema ¢oToamnmnapara, MUKPOCKONAa U
' TeJecKona
117 I'maz kak onrtudeckas cucrema. biHM30pykocTs U
' JaJIbHO30PKOCTh
118 Pasnoxxenue Oesnoro cBera B criektp. OnbiTel HptoTOHA.
' CrnosxeHue crieKTpaibHBIX IIBETOB. Jlucmepcus cBera
[IpakTuueckue padbOTHI:
#HiHPart###lccnenoBanue 3aBUCHUMOCTH yria
OTpaKEHUS CBETOBOTO JIy4a OT YIJia MaJeHHS.
##HPartH##l3yuenne  XapakTepUCTHK  HM300paskeHus
peIMeTa B TNIOCKOM 3epKalle.
#iHPar###ccnenoBanue 3aBUCHUMOCTHU yria
MPEeIOMIICHUsI CBETOBOTO JIydya OT yIJia MaJeHus Ha
119 TPAaHUIIE «BO3JIYX — CTEKIIO.
' ##PartH#lonyuenne u300pakKeHUHM C  MOMOIUIBIO
COOMpAFOIICH JIMH3BI.
##Part##Onpenenenie  (OKYCHOTO pacCTOSHUSL U
ONTUYECKOM CHIIBI COOMpPAIOIIEH JTUH3HI.
#H#HPar#H##0ONbITEl IO pa3nokeHuro Oeroro cBera B
CIEKTP.
HHHPar##H##ONBITHL 110 BOCIHPHUSTHIO IIBETA MPEIMETOB
IIPY UX HAOTIOJCHUH Yepe3 IBETOBbIC (PHIIBTPHI
®dusnueckue sBJIeHUs B mpupoje: 3atMeHus CoiHia u
11.10 JlyHbl, 11BeTa TeJ, ONTHUYECKUE SIBICHUA B aTMocdepe
(uBet HeOa, pedpakius, pagayra, MUPax)
1111 Texnuueckue YCTPOMCTBA: OYKH, [IEPUCKOII,
' ¢doToanmnapar, ONTUYECKUE CBETOBOIbI
KBAHTOBBIE ABJIEHUA
1 11 Omnswitel Peszepdopna u mmanerapHas MoJenb aToMa.
' Mogens aroma bopa
12.2 Hcnyckanve W MOIMIOLIEHUE CBETa aTOMOM. KBaHTHI.




JInHelyaTeie CIIEKTPBI

12.3

PagnoaktuBHOCTB. Anb(da, 6eTa- 1 rTaMMa-u3ITydeHHs

12.4

Crpoenue aromHoro szapa. HykioHHas Mozens

ATOMHOI'O d1pa. M3oTomnsl

12.5

PanuoakTuBHEIC IIpCBPAlICHHA. HepI/IOI[ nojrypaciiaga

ATOMHBIX AOCP

12.6

SnepHble peakuuy. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U

MaCCOBOI'O YHCCII

12.7

BHGPFI/IH CBs3U aTOMHBIX AACP. CBs13b MaccChl 1 OHCPIrun

12.8

Peakuuu cuHTe3a U AeiIeHUs AAEp. HctouHuku OHEPIuun

CouHiia u 386311

12.9

Snepnas osHepreruka. JleiicTBHE  paguOAaKTUBHBIX

I/I3JIY‘ICHI/If/'I Ha JXUBBIC OPraHU3MbIL

12.10

[IpakTuueckue padbOTHI:

HaGmioneHne CIUIONIHBIX W JIMHEWYaThIX CIIEKTPOB
U3ITy4CHHUSL.

HccnenoBanne TPEKOB: M3MEPEHHE SHEPTUM YaCTHUIIBI
10 TOPMO3HOMY TyTH (110 (hoTOoTpadusiM).

W3mepenue paanoakTuBHOro (hoHa

12.11

@dusnyeckue SABIEHUS B IPUPOAE: ECTECTBEHHBIN
PaauOAKTUBHBIN ¢om, KOCMHMYECKHE Jy4H,
paiMOaKTUBHOE M3JIYy4YCHHE MPUPOJHBIX MHUHEPAJIOB,
JEUCTBHE PAJNOAKTHBHBIX W3JIYy4YECHUH HAa OpPraHU3M

YCJIIOBCKA

12.12

TexHuueckue YCTpOﬁCTBaZ CIICKTPOCKOII,

VMHJIMBHIyaJIbHBIA TO3UMETp, KaMepa Buibcona




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
MMPOTPAMMBbI OCHOBHOI'O OBIIET'O OBPA3OBAHUSA

Kox
nposepsie
MOro
TpeOOBaH
usi

IIpoBepsiemble TpeGOBaHUS K MPeAMETHBIM pe3yJibTaTaM 6a30BOro
YPOBHSI OCBOEHHMSI OCHOBHO 00pa30BaTe/IbHOI MPOrPaMMbl OCHOBHOIO
o0mero oopazoBanusi Ha ocHoBe ®I'OC

[Tonumanue ponu GU3MKU B HAYy4YHOM KapTUHE MUpa; cPOPMUPOBAHHOCTh
0a30BBIX MPEJICTABICHUM O 3aKOHOMEPHOH CBSI3M U II03HABAEMOCTHU
SBJICHUA  MPHUPOJBI, O  PpOJM  HKCHEpUMEHTa B  (QHU3UKE, O
CUCTEMOOOpa3yromied poiu (U3NKKH B Pa3BUTHH ECTCCTBCHHBIX HAYK,
TE€XHUKU U TEXHOJOIWH, 00 3BoMOLMU (PU3MUYECKUX 3HAHUN U MX POJH B
LIEJIOCTHOM €CTECTBEHHOHAYyYHOM KapTUHE MHUPA, O BKJIAJE POCCHUCKUX H
3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAyKH, OOBSICHEHUE MTPOLECCOB

OKPY>KaIOIIEro MUPA, Pa3BUTHE TEXHUKHU U TEXHOJIOTUH

3HaHMs O BUJAX MaTepuu (BELIECTBO U IOJE), O JBUKEHUU Kak crocole
CYILIIECTBOBaHMUS MaTepuH, 00 aTOMHO-MOJEKYISPHOW TEOPHUH CTPOCHUs
BEIECTBA, O (PU3MUECKOM CYIIHOCTH SBJICHHH MPUPOILI (MEXAaHHYECKUX,
TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX M KBAHTOBBIX); YMEHHUE Pa3INuaTh SBICHUS
[0 ONHMCAHHUIO HUX XapaKTEpHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIONIMX JaHHOE (PU3NYECKOE SBIIEHUE; YMEHHUE PACIIO3HABATh
NPOSIBIICHUE W3YYCHHBIX (DU3MUYECKUX SIBICHHN B OKPYXKAlOIIEM MHpeE,

BBIACIIIA UX CYIICCTBCHHBIC CBOMCTBA (HpI/ISHaKI/I)

BJ'Ia,I[CHI/Ie OCHOBaMH ITOHATHHHOI'O arIapara U CHUMBOJHYCCKOI'O A3bIKa
(1)I/I3I/IKI/I U HCIOJB30BAHUC HUX IJId PCHICHUSA yT-I€6HI)IX 3aa4; YMCHHC
XapaKTCpU30BaATh CBOIMCTBa TCII, (bHBPILIGCKI/Ie SBJICHUA MW IIPOLECCCHI,

HCIIOJIb3YA q)YHHaMeHTa.HBHI)IG " OMITUPUYICCKHEC 3aKOHBI

YMeHHEe ONHCHIBAThH HN3YUCHHBIC CBOMCTBA TEl H (1)I/I3I/I‘~I€CKI/IG SIBJICHUA,

HCIIOJIb3YSL (bHBPILICCKI/Ie BCJINMYHHBI

Brnanenne ocHoOBaMH METOJIOB HayYHOT'O MO3HAHUS C YYETOM COOJIOJICHHS
npaBuiI 0€30MacHOTO TPyaa: HaOI0IeHNE (PU3NIECKUX SIBICHUI:
YMEHHE CaMOCTOSITETIbHO COOMpAaTh AKCIEPUMEHTAIBHYIO YCTaHOBKY U3

JAaHHOTO Habopa 00OPYIOBaHUS 10 MHCTPYKIIUHU, ONTUCHIBATH XOJ| OIBITA U




3aIMCBIBATh €TO PE3YIIbTATHI, (POPMYITUPOBATH BHIBOJIBI;

IPOBE/ICHUE MPSAMBIX U KOCBEHHBIX H3MEPEHUH (QU3MUECKUX BEIHYUH:
YMEHHE  IUIAaHHPOBAaTh  M3MEPEHHs,  CaMOCTOSITEIbHO  cOoOMpaTth
JKCIIEPUMEHTAIBHYIO YCTAHOBKY II0 WHCTPYKLMH, BBIYHUCIATH 3HAUYCHUE
BEJIMYMHBI U aHAJIM3UPOBATh IOJyYCHHBIE PE3YJIBTATHI C YYETOM 3aJaHHOMU
HOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHNUI;

IIPOBEJICHHE HECJIOKHBIX JKCIIEPUMEHTAIBHBIX HCCIIEI0BAHUM;
CaMOCTOSITENIBHO COOMPAaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY U IPOBOJUTH
UCCJIEOBAHUE IO MHCTPYKLHH, MPEACTABIATH ITOJYYEHHBIE 3aBUCUMOCTH
¢u3nueckux BeNIMYMH B BHMJE Tabaul U rpaduKOB, YYUTHIBATb

MOrpeIHOCTU, ACJIaTh BBIBOABI 110 PE3yJibTaTaM UCCIICAOBAHUA

[lonnmanue xapakTepHbIX CBOMCTB (PM3MUYECKUX MOJENeH (MarepuaibHas
TOYKa, a0COIIOTHO TBEPJOE TEJO0, MOJEIM CTPOEHUS ra3oB, )KUIKOCTEH U
TBEPABIX TEJI, IUIAHETAPHAsE MOJEIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO

;mpa) U YMCHUC IIPUMCHSATD UX IJIA 00BACHEHUS (1)I/ISI/IIIGCKI/IX IIpoueccoB

YMeHue 00bACHATh GU3NUECKHE MTPOLECChl U CBOWCTBA TeJl, B TOM YHUCIIE U
B KOHTEKCTE CHUTyallMil IPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa, B
HYaCTHOCTH, BbIABJIATE  IIPUYUHHO-CIICACTBCHHBIC CBA3M U CTPOHUTH
OOBsICHEHHE C ONOpPOM Ha H3Y4YEHHbIE CBOMCTBA (PU3MUECKUX SIBICHUH,

(1)I/I3I/I‘~I€CKI/I€ 3aKOHBI, 3aKOHOMCPHOCTHU U MOACITIN

VYMmeHue pemath pacué€THble 3a1aun (Ha 6aze 2 — 3 ypaBHEHMI), UCTIONb3Ys
3aKOHBI U (OPMYIIbI, CBS3bIBAOLINE (PU3MUYECKHE BEIMUYUHBI, B YACTHOCTH,
3aIlIMCbIBATh KPAaTKOC YCJIIOBHC 3aJa4d, BBIABJIATL HCAOCTAIOIIHUE HJAaHHBIC,
BBIOMpPATh 3aKOHBI ¥ (OPMYNBI, HEOOXOomuMble [UIs €€ pelIeHus,
HCII0JIB30BAaTh CIIPABOYHBIC JAHHBLIC, IIPOBOAUTH paC‘-IéTI)I n OLCHHUBATH
PEATMCTUYHOCTh MOJIYYEHHOIO 3HAaYCHUs (PU3MUECKOM BEITUYMHBI, YMEHUE
ONpEAENATh Pa3MEPHOCTh (U3MUECKOM BEJIWYUHBI, IOJIYYEHHOH MHpu

PCIICHUHU 3a/la4

YMeHue XapaKTCPHU30BaTh IIPUHIUIIBI HeﬁCTBHH TEXHUYCCKUX yCTpOﬁCTB, B
TOM 4YHCJIE OBITOBBIX HpI/I60pOB, U MPOMBINIJICHHBIX TEXHOJIOTHYCCKUX
MponecCcoB Mo UuxX OIMMUCAHUIO, UCIIONIBb3Yys 3HAHUA O CBOMCTBaxX (bHBI/I‘{GCKI/IX

SIBJICHUI M HEOOXO MBI (pU3HUECKUe 3aKOHOMEPHOCTH

10

YMeHue HCIoNIb30BaTh 3HAHUS O (PU3NYCCKUX SBJICHHSIX B IMOBCEAHCBHOU
KU3HHU U1 oOecriedeHus: 0€30MacHOCTH IPU OOpamieHUH ¢ OBITOBBIMH

npuOopaMu U TEXHUYECKHUMH YCTPOWCTBAMHU, COXpPAHEHHsI 310pOBbS U




COOJIIO/ICHUSI HOPM 3KOJIOTHYECKOTO TOBEICHHS B OKPY)KAaIOIIeH cpere;
NOHUMAHHE HEOOXOMUMOCTH NPUMEHECHUS JIOCTHKCHUH (DH3UKH U

TEXHOJIOT Uit AJIg palMOHAaJIbHOTO IPUPOAO0IIOJIb30BaAHUSA

11

OnpIT moucka, TpeoOpa3oBaHUS M  TPEACTABICHUS WHPOpPMALUU
busznyecKkoro - coiep)KaHusi € UCIOJB30BaHWEM  HH(GOPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLEHUBaTh JIOCTOBEPHOCTH
MONlyYeHHOM  HMH(pOpPMAIlMM HAa OCHOBE HMMEIOMIMXCS 3HAHUA U
JIOTIOJIHUTEIbHBIX MCTOYHUKOB; YMEHME HCIOJb30BaTh MPU BBINOJIHEHUN
yueOHBIX 3aJaHWil HAyYHO-TIOMYJSIPHYIO JIUTepaTypy (usmueckoro
COJIepKaHus, CIIpaBOYHbIE MaTepHallbl, pecypchl ceTu VIHTepHeT; BiaieHne
0a30BbIMU HaBbIKaMU MpeoOpa3zoBaHusi MHPOPMAIUU U3 OJHOM 3HAKOBOU
CUCTEMBl B JPYryl; YMEHHUE cO037aBaTb COOCTBEHHbIE IHCbMEHHbIE U

YCTHBIC COO6H.I€HI/I$I Ha OCHOBC I/IH(1)OpMaI_[I/II/I U3 HCCKOJBbKHMX MCTOYHHKOB




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUA, ITIPOBEPAEMbBIX HA OI'D
IO ®U3UKE

Kox

IIpoBepsieMblii 3JIEeMEHT COIePKAHUSA

MEXAHUWYECKUE SABJIEHUA

1.1

Mexanuueckoe ABUIKCHUC. MaTepI/IaJ'ILHaH TOYKa. Cucrema OTCuéra.

OTHOCHTEILHOCTD JABUKCHUA

PaBHOMepHOE 1 HepaBHOMepHOe nBIKeHUE. CpenHsas ckopocTb. Dopmyna s

1.2 BBIYUCIICHUSI CPETHEH CKOpOoCcTH: V = S/t
PaBHOMEpHOE MpPSIMOTMHEHHOE JIBM)KEHHE. 3aBHCUMOCTh KOOPIMHATHI TEla OT
BPEMCHH B CJIy4ae PAaBHOMEPHOTO MPSIMOIMHEHHOTO JIBHKCHHUS:
L3 X(1)=x,+ut
I'padukn 3aBUCHMOCTH OT BpPEMEHH ISl TPOCKIUH CKOPOCTH, MPOCKIMU
nepeMeIIeHus, MyTH, KOOPIWHATHl TIPH PABHOMEPHOM IPSIMOJIUHEHHOM
JIBIDKCHUN
3aBHCUMOCTh KOOPJIMHATHI Tella OT BPEMEHHM B CiIydae PaBHOYCKOPEHHOT'O
NPSMOJMHEHHOTO JABHKCHUS:
2
Se(f) =vp, *1+ay * ;
2
@opMmynbl Ui TPOEKIUHU IMEPEMELICHUs, MPOCKIMU CKOPOCTH M MPOCKIUU
YCKOPEHHSI IPU PAaBHOYCKOPCHHOM TIPSMOJIMHEHHOM JIBUKCHUU:
2
1.4 .sx(r)=uh-r+ar-%.
U.\'('f) =Up, T4, -1,
a(f) =canst,
U:x: = Uix: =2a,s,
I'padukn 3aBUCMMOCTH OT BpPEMEHH JUIS TMPOCKIMH YCKOPEHUS, MPOCKIHU
CKOPOCTH, TIPOCKIUH IEPEMEIICHUS, KOOPAWHATHI IPH PABHOYCKOPEHHOM
IPSMOJIMHEHHOM JIBUKESHUH
CBobonnoe manenne. GopMyIsl, OMUCHIBAIOIINE CBOOOJHOE IAJCHHE Tela I10
1.5 BEPTHKAIN (JIBM)KEHHE Tella BHU3 WIM BBEPX OTHOCUTEIBHO IOBEPXHOCTH

3emnn). ['paduknm 3aBUCUMOCTH OT BPEMEHH ISl TMPOEKUIUU YCKOPEHHS,




MMpOCKIMKU CKOPOCTH M KOOpPAWHATBI IIpHU CBO6OZ[HOM nmaacHumu TC€jaa II0

BCPTHKAIA

1.6

CKopocTh pPaBHOMEpPHOTO [BIDKCHHS Tella IO OKpYKHOCTH. HampaBnenue
CKOPOCTH.
@®opmyna Ui BBIYMCIEHHUS CKOPOCTH 4epe3 pajnyC OKPYKHOCTH M IEPUOJ

oOpareHus:

2mR
T

LentpoctpeMutenbHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTEIBHOIO

YCKOPCHUA. d)opMyna JJIs1 BBIYHUCJIICHUA YCKOPCHUA:

1.7

Macca. IInoTHOCTE BeliecTBa. CDopMyna JJIA BBIYMCIICHHSA IIJIOTHOCTH

_m
P=7

1.8

Cuna — BCKTOpHAas1 (bl/IBI/ILIeCKaH BeanunHa. ClokeHue Cuil

1.9

SBnenne nnepiuu. [lepsolii 3akoH HeroToHa

1.10

Bropoii 3akon HerotoHa:
F=m-d

COHaHpaBJ'IeHHOCTL BCKTOPA YCKOPCHUA TCJIa U BEKTOpPA CUJIBI, ﬂeﬁCTBYIOMCﬁ Ha

TCII0

1.11

Bzaumopeiictue Ten. Tpernit 3akoH HeroToHa:

Fy y=-F 5

1.12

TpeHHe IIOKOA U TPCHHUEC CKOJIbKCHMUA. d)opMyﬂa JJIsL BBIYUCIICHUA MOJAYJIST CHJIIbL

TPCHUA CKOJIbXKCHHA!




1.13

Hedbopmanust tena. Yopyrue u Heymnpyrue nedopmanuu. 3aKOH yOpyroit

nedopmaruu (3axoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TArOTEHHUE. 3aKOH BCEMHUPHOI'O TATIOTCHUA:

My - M,
F=G-——=
R
Cuna 1spxecTu. Y CKOpeHHe CBOOOHOTO MaCHHUS.
®opmyna a7l BBIYUCICHUS CUIIBI TSHKECTH BOIM3M nmoBepxHocTH 3eminu: F = mg.
JIBmxenue mmanet Bokpyr Comuna. [lepas kocMuueckasi CKOpOCTb.

HesecomocTs n neperpysku

1.15

Hmnynsc Tena — BeKTOpHas pu3ndeckasi BeIMYMHa.
P=mi

HNmnynbe cucremsl Tel. U3MeHeHne nmnyibca. MMimynbe cuiibl

1.16

3aKkoH COXpPAaHCHUA UMITYJIbCa IJIA 3aMKHy’TOﬁ CUCTCMBI TCII:
p=myly +imyU, =const

PeakTuBHOE JBMXXEHUE

1.17

Mexanuueckas pa60Ta. CDopMyﬂa JJIA BBIYHMCIICHH A pa6OTBI CHIJIBI:

A=F5cosct

Mexannueckass MOITHOCTD:

1.18

Kunernueckas u MOoTCHUUAJIbHAsA SHCPIrus. q)OpMy.]Ia JUIA BBIYMCIICHU A

KMHETUYECKON IHEPTUU:

IHUE
e
G

TeopeMa o kuHeTHUeCKOU dHeprun. Popmyna A1 BBIYUCICHUS NOTCHIUAIBHOU




SHECPIruU TCja, MOAHATOIrO

HaJ 3eMIIEH:

E,=mgh

MexaHnyeckas SHEeprus:

E=E;+E P
119 3aKOH COXpaHEHUs1 MEXaHUYECKOM 3Heprun. @opMyiia Jj1sl 3aKOHA COXPAHEHUS
MEXaHUYECKON 3HEPTruu B OTCYTCTBUE CHII TpeHUs: E = const.
[IpeBpanieHre MEXaHUUECKOW SHEPTUU MPU HAJTUYUH CUJIbI TPEHUSL.
[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poryar. Mowment cunbl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20 <
[MoxBroxHBIH 1 HenoABKHBINA 0J10ku. KITJI mpocThIX MEXaHW3MOB,
n= Aumesﬁas
AHTIH‘E&EEEH
JlaBneHnue TBEPAOTO TeIA.
®opmyia /17151 BBIYMCIICHUS 1aBJICHUs TBEPIOTO Tena:
F
D= o
191 JlaBiieHue ra3a. ATMOC(epHOE 1aBICHHE.
' ['uppocTaTuyeckoe 1aBieHUE BHYTPH KUAKOCTH.
®dopmyra 151 BHIYUCIICHUS 1aBJICHUS] BHYTPU KUJKOCTH:
P=pgh+ D,
1.22 3akoHn [lackans. ['mppaBnuyeckuii mpecc
3akon Apxumena. Dopmyna s ONpPENEICHUS BBITAIKUBAIOIICH CHIIBI,
JEHCTBYIOLEH Ha TEJO, NOTPYKEHHOE B KUJKOCTh WM ras:
1.23

F_{m_ =pgV

Ycnopue nmaBanus Tena. [lnaBanue Cya0B M BO3AYyXOILJIaBaAHUC




1.24

Mexannyeckue KojebaHusi. AMIUIMTYJa, MEPUOJ M YacToTa KoJeOaHUH.

d)opMyna, CBA3bIBAIOIIAA YaCTOTY U IICPUOJ KOJIEOAHHIA:

1.25

Marematnueckuii ¥ TPYKUHHBIM MasTHUKH. [IpeBpareHue sHEpruu npu

KOJIE0ATEIBbHOM JIBUKEHUU

1.26

3aryxaromue kosnebanus. BeinyxeHHble KoneOanus. Pezonanc

1.27

MexaHn4ecKHUe BOJIHEL HpOZ[OJIBHI)IG N TOIICPCUYHLIC BOJIHBI. I[JII/IHa BOJIHBI U

CKOPOCTB PaCIIpOCTpaHCHUA BOJIHLBI:

h=v-T

1.28

3ByK. rpOMKOCTB 1 BbICOTA 3BYKaA. OTpaxceHHe SBYKOBOﬁ BOJIHBI Ha I'paHUIC

JBYyX cpell. IHppa3ByK U yIbTpa3ByK

1.29

Ipaxmuyeckue pabomuol

W3mepeHue cpeaHed IIOTHOCTH BEIIECTBA, apXHMEIOBOH CHJIBI, JKECTKOCTH
NPYXUHBL;, KO3(QUIMEHTa TPEHUS CKOJIBKCHHS, PAOOTHI CHIIBI TPEHUS, CHIIBI
YIPYTOCTH; CPEAHEW CKOPOCTH JIBUXKCHHUs OpycKa MO HAKJIOHHOW IIOCKOCTH;
YCKOpEHHUs OpycKa TpW JBMKCHUHM TI0 HAKIOHHOW IUIOCKOCTH; YacTOTHI U
nepuoaa KoJeOaHW MaTEeMaTHYeCKOTO MAasTHHKA; YacTOThI M IEpHOAA
KoJie0aHUH TPY)KHHHOTO MasTHUKA, MOMEHTA CHJIbI, ICHCTBYIOIIETO HA phIYar;
paboThl CWJIBI YINPYrOCTH MPH MOIBbEME TPy3a C IMOMOIIBK HENOJIBHUKHOTO
0Jsi0Ka; pabOThI CUJIBI YIPYTOCTH TIPU MOABEME TPy3a C MOMOIIBIO MOJIBHIKHOTO
070Ka.

HccnenoBanre 3aBHCUMOCTH apXHMEIOBOW CHJIBI OT 00BbEMa MOrpY:KEHHOU
YaCTH TE€JIa U OT IUIOTHOCTH JKHUJIKOCTH; HE3aBUCUMOCTH BBITAJKHBAIOIIEH CHIIBI
OT MAcCChI T€J1a; CHIIbI TPSHHSI CKOJIBLKCHHS OT CHITBI HOPMAJILHOTO JTABJICHUS U OT
poJia TIOBEPXHOCTH; CWJIBI YIIPYTOCTH, BO3HUKAIOIICH B MPYXKHUHE, OT CTEIICHU
nedopMaIuu MPYKUHBI, YCKOPEHUs: Opycka OT yrila HaKJIOHAa HaIpaBIISIONICH;
nepuoaa (4acToThl) KOJIeOaHUH HUTSHOTO MasSTHHKA OT JJIMHBI HUTH; MEPHOAA
KOJICOAHUH TPY)KUHHOTO MAasTHUKA OT MAacChl Ipy3a U JKECTKOCTH TPY>KUHBL,
HCCIICIOBAHME HE3aBHCHMOCTH IEpHOJa KOJCOAHHH HUTAHOTO MAasTHHKA OT

MacCCBhI I'py3a. HpOBepKa YCJIOBUS PABHOBCCHUA pblUara

1.30

Qusuueckue A6NeHUs 6 npupode: TPUMEPbl ABMKEHHUS C Ppa3IMYHBIMU
CKOPOCTSIMH B JKUBOW M HEKMBOW NPUPOJE, NEHCTBUE CWIIBI TPEHUS B IPUPOJIE U

TCXHUKC, IPUIMUBbBI W OTJIUBBLI, JABHXXCHHC ILJIAHCT ConHeuHoM CHUCTCMBI,




PCAKTUBHOC ABMKCHHUEC KHMBBIX OPraHU3MOB, pbldyaru B TCJIC YCJIOBCKA, BIUAHUC
aTMOC(bepHOFO JaBJICHHA Ha JKUBOH OpraHu3M, IIJIaBaAHUC pBI6, BOCIIpHUATHC

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, CEMCMHUYECKIE BOJIHBI, IYHAaMH, 3XO

Texnuueckue yCﬂ’lpOﬁCWlGCL' CIIMAOMCTP, OATYHUKU IIOJIOKCHUSA, PACCTOAHUA U
YCKOpPCHHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThl, pblYar, MOJABMIKHBIN U

HGHOI[BH)KHBIﬁ 6JIOKI/I, HAKJIOHHAsA IIJIOCKOCTb, HPOCTHIC MCXaHU3MLI B 6I)ITy,

131 COOOILAIOIIUECS] COCY/bl, YCTPOWCTBO BOAOMPOBOAA, THUAPABIMYECKHH IMpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMEeTp, IXOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUUECKOW TEOPUU  CTPOEHUS

2.1 BeniecTBa. Mojenu TBEPIOTo, KUAKOTO U ra3000pa3HOr0 COCTOSHUM BEIECTBA.
Kpucrannuueckue u amopdHsie Tena

25 JBwxenue wyactur BemiecTBa. CBS3b CKOPOCTH  JABMKEHHUS YacTHI[ C

' Temneparypoil. bpoyHoBckoe aBukenue, nuddysus

2.3 CmauyuBaHue Y KanWUISIPHBIC SIBJICHUS

2.4 TeroBoe pacliupeHue U coxaTue

2.5 TennoBoe paBHOBECHE

"6 Buytpennsist sHeprus. Pabora u Teromnepenadya Kak CHOCOObl H3MEHEHUS

' BHYTPEHHEN YHEPTUHN

2.7 Buas Tenonepenaun: TEIIONPOBOIHOCTh, KOHBEKIIUS, N3TyUYECHUE
HarpeBanue wu oxnaxnenue Tten. KomumyecTBO — TeminoTel. Y jaenbHas
TETIIOEMKOCTb:

2.8 %

O=cm(t,—t,)
3aKOH COXpaHEHHUs 3HEPruu B TEIUIOBBIX IpOLECCax. YpPaBHEHHE TEIIOBOIO
OanaHca:
2.9
o+ +..=0
Hcnapenue u koHaeHcauus. 3MeHeHHE BHYTPEHHEH SHEPrud B MPOLIECCE
510 ucrapeHuss M KoHjaeHcauuu. KuneHwe IKUIKOCTH. YJenbHas TeIioTa

napooOpa3oBanus: L = O/m




2.11

BiraxxHOoCTB BO311yXa

2.12

[InaBnenne wn kpucrasmsauus. J3MeHeHHEe BHYTPEHHEW DSHEPruu IIpU

IJIABJICHUH U KPpUCTAJLIN3alIUH. VY aenbHas TEIJIOTa NJIaBJICHUS

A=2

m

2.13

BHy'TpCHH}I}I SHGpI‘I/IH CFOpaHI/IH TOIIJINBA. y,I[eJ'ILHaSI TCI1JIOTAa CFOpaHI/IH TOIIJINBA.:
q=Q/m

2.14

[Tpuniumel padoTel TerioBsix ABurarenei. KIIJ[ TermoBoro aurarens

2.15

Ilpaxmuueckue pabomul

W3mepenne yaenbHOM TEITOEMKOCTH METAJUIMYECKOro LWJIMHIPA; KOJIMYECTBA
TEIUIOTHI, TOJyYEHHOTO BOJOW KOMHATHOW TeMIIEpaTypbl (UKCHPOBAHHON
Maccbl, B KOTOPYHK OIIyII€H HArpeTbld IWIMHIAP; KOJIMYECTBA TEIUIOTHI,
OTAAHHOI'O0 HAarpeThiM LWIMHAPOM, IOCJIE OIYCKaHUs €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3[yXa; VYAEJIbHOW TEIJIOTHI
IJIaBJICHUS Jbfa. lMccnenoBaHWE W3MEHEHHMST TEMIIEpAaTypbl BOJbI  IPHU
pa3IMYHBIX YCIIOBHUAX; SBIIEHUS TEIJIOOOMEHA MpPU CMEIIUBAHUU XOJOIHOU U

ropsiueit BOJbI; poliecca UCIapeHust

2.16

Dusuueckue A61eHUS 8 npupode.‘ IMMOBCPXHOCTHOC HATSKCHUC W KAIIUJIISAPHBIC
SABJICHUS B MIPHUPOAC, KPUCTAJUIBI B INPUPOAC, U3IIYYCHUC COJ'IHI_Ia, 3aMCpP3aHUcC

BO/1I0EMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa, UHEsl, CHETa

2.17

Texnuueckue ycmpoticmea: KalWUIAPBI, IPAMEPBI UCIOJIb30BAHUSA KPUCTAIIOB,
JKUJKOCTHBIM TEPMOMETp, AATUYUK TEMIIEpATyphl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETPBI, IICHXPOMETP, MMapoBasi TypOMHA, ABUTaTelh BHYTPEHHETO

CropaHus

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

QHGKTpI/IBaI_II/IH TCII. I[Ba BH A SJICKTPHUUCCKUX 3apPsA10B

3.2

B3anmopeiictBue 3apskeHHbIX Tell. 3akoH Kynona

33

3aKoH COXpPaHCHHA JICKTPHUICCKOI'O 3apsaa

3.4

Onekrpuueckoe mnone. Hanpsx€HHOCTh anekTpuyeckoro mnois. IlpuHuun

CYIIEPIO3UIINH IEKTPUUECKUX MOl (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenn QJICKTPHUUYCCKUX 3apsAd0B. HeﬁCTBHe QJICKTPHUYCCKOI'0 IIOJII Ha

SJICKTPHUYCCKUC 3apsA/Ibl. HpOBOI[HI/IKI/I N OUSJICKTPUKHU




[TocTostHHBIN AneKTpUYecKuil TOK. JlecTBUs rekTpuueckoro Toka. Cuiia Toka.

Hanpsoxenue.
3.6 I=q/t, U=A4/4

DIIEKTPUYECKOE CONPOTUBIIEHUE. Y ACIBHOE AIEKTPUUECKOE COITPOTUBIICHUE:
3.7 R =pl/S
1.8 3akon OMa a1s yyacTka anekrpudeckoi nenu: I = U/R

[TocnenoBarenbHOE COETMHEHUE IPOBOJHUKOB:

L=I;U=U+U,; R=R +R
2 1 2: 1 2
3.9 [TapamiensHOE COeIMHEHNE IPOBOAHUKOB PABHOTO CONPOTUBIICHUS:
U =UI=L+1; Rzi.
1 €L | L .-}

CMmeliaHHble COEIUHEHUS IPOBOIHUKOB
3.10 Pabota u moiHOCTh 351ekTpuueckoro Toka. 4 = Ult, P = Ul

3akoH J[xoynsa — Jlenna:

2

312 OneiT Opcrega. MarHuTHOE MOJI€ MPSMOTO IPOBOAHHMKA C TOKOM. JInHumM

MarHUTHOM MHAYKLIMHU
113 MarnutHoe 10J€ MOCTOSSHHOTO MarHuta. B3auMoaeicTBue MOCTOSIHHBIX

MarHuTOB
3.14 JleficTBHEe MarHUTHOTO I10JIs1 HA IPOBOJAHUK C TOKOM
3.15 Onpitel @apanes. SABnenue 3nekTpoMarHuTHON UHAYKUUU. [IpaBuio Jlenuna

Ilpaxmuueckue pabomul

W3mepeHre  3JIEKTPUYECKOTO  CONPOTUBJIEHUS  PE3UCTOpPa;  MOIIHOCTH
316 ANEKTPUYECKOTO TOKA; pabOTHI AIIEKTPUUYECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HMKAIOUIEIO B IIPOBOJHUKE
(pe3ucTopsl, JaMIouKa), OT HAINPSHKEHUs HA KOHIAX MPOBOJIHUKA; 3aBUCHMOCTH

COIIPOTUBJICHHUA OT JIMHBI IIPOBOJHHUKA, IJIOIIAAX €T0 IMOIICPCHYHOI0 CCUCHUA U




YACIBHOT'O COIIPOTUBJICHHA.
HpOBepKa mpaBujia IJIsA SJICKTPUYCCKOI'O HAIIPSXKCHHA IIPpU ITOCIICIOBATCIbHOM
COCAMHCHUHN IIPOBOAHHUKOB; IIpaBuWjia IJId CHJIBI JJICKTPUYCCKOTO TOKa IIPpU

mapauiCjibHoOM COCAMHCHHUU ITIPOBOIHHUKOB (pGSI/ICTOpLI n naMnqua)

Qusuueckue sA6leHUs 6 Npupode: DJICKTPUUECKUE SBIEHHUS B arMmocdepe,

3.17 AJIIEKTPUYECTBO KUBBIX OPraHM3MOB, MAarHUTHOE T0JI€ 3eMJIH, APEi] MOJIIOCOB,
POJIb MATHUTHOTO TIOJIS JIsI )KU3HU Ha 3eMiie, MOJIIPHOE CUSTHUE
Texnuyeckue ycmpoticmeéa: SIEKTPOCKON, aMIEpMeTp, BOJBTMETP, PEOCTar,
CUCTYMK  IJIEKTPUYICCKOM  DHEPTrUH,  OJICKTPOOCBETHUTEIBHBIC  MPHUOOPHI,
3.18 HarpeBaTeJIbHbIE ANEKTPONPUOOPHI (mpumepsl), IIEKTPUYECKUE
NPEIOXPAHUTENIH, DSJICKTPOMATHHUT, SJEKTPOJBUTATENbh IOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKA
3.19 OneKkTpoMarHuTHeie BOJHBIL. [1Ikana 351eKTpOMarHuTHBIX BOJIH
3.20 JlyueBas mojnensb cBeta. [IpsiMonnHeliHoe pacipoCTpaHeHUe CBETa
3.21 3akoH oTpaxeHus cBera. [1nockoe 3epkaino
3.22 [Ipenomienue cBeta. 3aKOH MPEIOMIICHUS CBETA
3.23 Hucnepcus cseta
394 Jlunza. Xoxa nydeit B nunze. PoKycHOE paccTosiHUE JMH3BL. OnTHYecKas cuia
' auH3el: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. Onruyeckue npudopsl
Ipaxmuuyeckue pabomuol
#HH#HPar##l13Mepene ONTUYECKON CHIIBI cOoOMparomie JHH3BL;, (HOKYCHOTO
paccTosiHusl coOuparoieit JTMH3bI (TI0 CBOMCTBY paBeHCTBA pa3MepoB MpeIMeTa U
n300paKeHHsI, KOT/Ia MPEeIMET PACIOJIOXKEH B JBOWHOM (DOKYCeE), MOKazaTels
3.26 MPEIOMIICHUS CTEKIIA.
#iHtPar#H#H#llccnenoBanue CBOWCTBA M300pa)KEHUS, MOIYYEHHOIO C IIOMOIIbIO
coOuparomiel JTHH3bL, U3MEHEHUs (OKYCHOTO DPACCTOSHUS JIBYX CIOXKEHHBIX
JMH3; 3aBUCHMOCTH yrja TPEIOMJICHHsSI CBETOBOTO Jy4a OT yIjla MaJeHHus Ha
TPaHULIE «BO3JIYX — CTEKIIO»
397 Qusuueckue saeneHus 6 npupode: 3arMmenus Conuua u JlyHbel, 1Bera Ten,
. ONTHYECKHUE ABJICHHS B aTMOcdepe (1iBeT HeOa, pedpakius, paayra, MEPax)
398 Texnuueckue ycmpoucmea: OUYKHM, IEPUCKOI, QoTroanmapar, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBGBIE ABJIEHUA




PagnoakTuBHOCTE. Anbda-, OeTa-, raMMa-usnydeHus. Peakiuu anbda-u Oera-

4.1
pacnaga

4.2 OmnpiTel Peszepdopaa o paccesnuto anbda-gactui. [lnanerapuas Mmoaens atroma

4.3 CocrtaB aTroMHOTr0 sifjpa. M30Tomnsl

4.4 [lepuon nonypacnaga aTOMHBIX siA€p

4.5 SnepHble peakuuu. 3aKOHbBI COXPAaHEHMS 3apPsAA0BOT0 U MACCOBOI'O YMCEN
Qusuueckue sA6NeHUs 6 Npupode. €CTECTBEHHBIM PpPaauOaKTUBHBIA (DOH,

4.6 KOCMHUYECKHE JIy4d, pPAJIUOAKTHBHOE U3IyUYCHHE NPHUPOAHBIX MHUHEPAJIOB,
JENCTBHUE PAAMOAKTUBHBIX M3TYyYEHUN HA OpPTraHU3M YeJIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKON, UHANBUIAYAIbHBIA JO3UMETpP, KaMmepa

BI/IHBCOHa, sAACpHasd SOHCPreTuKa




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






