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IHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3nke Ha YpOBHE OCHOBHOTO OOIIEr0 OOpa30BaHUsI COCTaBJieHA HA OCHOBE
MOJIOKEHUW U TpeOOBAaHUHU K pe3ysibTaTaM OCBOCHHUS Ha 0a30BOM YPOBHE OCHOBHOW 00pa30BaTEIbHOM
nporpammel, npejacraBiaeHHbIXx B PI'OC 00O, a takxke ¢ yuétoM (enepanbHOi paboueil mporpamMmbl
Bocriutanus, Kounenuuu mnpenogaBanus ydeOHoro mpeamera «Dusukay, DAOII OO0 st
obyuatomuxcs ¢ HOJIA (Bapuant 6.1). ®AOITI OO0 mns obyuarommxcs ¢ HOJA (Bapuant 6.1)
npearnonaraer, 4ro odydaroluuecs oOpa3oBaHUE, COOTBETCTBYIOLIEE 110 MTOIOBBIM JOCTHIKEHHSM K
MOMEHTY 3aBEpIICHHs] OOYyYeHUs, TUIAHUPYEMbIM pe3yJbTaTaM OCHOBHOTO oOImiero o0Opa3oBaHUs
HOPMAaTHUBHO Pa3BUBAIOIINXCS CBEPCTHUKOB, U B T€ K€ CPOKU 0O0yueHus (5-9 Ki1acchl) MpH CO3AaHUU
YCIIOBHH, YYUTBHIBAIOIIUX UX 0COOBIE 00pa3oBaTEIbHBIC TOTPEOHOCTH.

Copnepxanue mporpamMmbsl 10 (U3MKE HaNpaBiIeHO Ha (HOpMUpPOBAHHE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH OOYYaIOUIMXCSl U OpraHu3alMio u3ydyeHus (U3MKM Ha JesTelNbHOCTHOM ocHoBe. B
nporpaMMme o (pu3MKe y4UTHIBAIOTCS BO3MOXKHOCTH yU€OHOIO IMpelMeTa B peain3allii TpeOoBaHUMN
OI'OC OO0 K mIaHUpyeMbIM JUMYHOCTHBIM M METalpeAMETHBIM pe3ysbTaTaM OOydeHHus, a TakxkKe
MEXIIPEIMETHBIE CBSA3M €CTECTBEHHOHAYUHBIX Y4YEOHBIX NPEJIMETOB HAa YPOBHE OCHOBHOI'O OOLIETO
oOpa3zoBaHus. JINUHOCTHBIE, METAIPEMETHBIE U MPEMETHBIE PE3YJIbTAThl OCBOECHUS 00YUYAOITUMHUCS C
HOJIA ®AOIT OO0 ans obywaromuxcs ¢ HOJIA (BapuanT 6.1) coorBerctByroT ®I'OC OOO ¢ yuerom
UX 0COOBIX 00pa30BaTEIbHBIX NOTPEOHOCTEH.

Ousmnka SBIAETCS CHUCTEMOOOPA3YIOMIMM ISl €CTECTBEHHOHAYYHBIX YUYEOHBIX NpPEAMETOB,
IOCKOJIBKY (DM3MYECKHE 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB M SBJICHHUM, H3ydaeMbIX XUMHEH,
Ouosoruei, actpoHoMuen 1 puU3NUECKOil reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO KapTUHY
MHpa, IpeoCcTaBsieT HanOosee sicHble 00pa3libl IPUMEHEHHs Hay4YHOTO0 METOJa MO3HAaHUA, TO €CTh
crioco0a MoJryueHus JOCTOBEPHBIX 3HaHUH O MHpE.

OpHa U3 TIIaBHBIX 337124 (PU3HUECKOro 00pa30BaHus B CTPYKType 00LIero o0pa3oBaHMsi COCTOUT
B (DOPMHUPOBAHUU €CTECTBEHHOHAYYHOI I'PaMOTHOCTH M HHTEpeca K HayKe Y 00y4aroIuXcsl.

N3yuenne (@u3uku Ha 0a30BOM ypOBHE MpENNoOjaracT OBJAJEHHE  CIEAYIOIIHUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO I'PaMOTHOCTb!

*  HAY4YHO OOBSCHSATH SIBICHUS;

*  OLEHUBATh ¥ OHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEeIOBAHMUS;

* MHTEPHPETUPOBATH JaHHBIE U MCIOJIb30BaThb HAYYHbIE JIOKA3aTENbCTBA JUISl MOIYUYEHUS

BBIBOJIOB.

Lenun n3ydenns GU3MKKA Ha ypOBHE OCHOBHOTO 00IIeT0 oOpa3oBanus onpeaeneHsl B Konuenmnn
npenojaBanus ydyeOHoro mpeamera «@Pusnka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
denepanyy, pean3youX OCHOBHbIE 00111€00pa30BaTeNbHbIE IPOIPAMMBI, YTBEPKAEHHON pelieHuEM
Komterun MunucrepcTBa npocsenienust Poccutickoit @enepanuu (mpotokod ot 3 nexadps 2019 r. Ne
[1K4BH).

Hean uzyyennsi Gu3nKu:

* npuoOpeTeHHE MHTEpeca M CTPEMIIEHUs OOydYaroIIMXCS K HAyYHOMY M3YYEHHIO MPUPOJBI,

pa3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

* pa3BUTHE TMIPEACTaBICHMM O HayyHOM METOAE IO3HaHuiA U  (QopMHpOBaHUE

UCCIIEIOBATENbCKOI'O OTHOIIEHHS K OKPY>KAIOLIUM SIBIICHHSIM;
* (opMHUpOBaHME HAyYHOTO MMPOBO33PEHMsI KaK pe3yjbTaTa H3y4YEHHUS OCHOB CTPOCHHUs
Marepud U GyHIaAMEHTAIbHBIX 3aKOHOB (PH3HKH;



* (QopmupoBaHue npeAcTaBIeHU 0 ponn GUKMKH Ui Pa3BUTHUS JAPYTUX €CTECTBEHHBIX HayK,
TEXHHUKH U TEXHOJIOTHI;

* pa3BUTHE TPEACTaBICHUII O BO3MOXHBIX cdepax Oyaymel mnpodeccrnoHaIbHON
JESITETPHOCTH, CBS3aHHOM C (PU3MKOW, TMOJATOTOBKA K JajbHEUIIEMYy OOYYEHHIO B ITOM
HaTPaBIICHUU.

Joctrxenne 3TUX 1enell mporpaMmsbl 1Mo (pU3MKe Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUs

o0ecrieunBaeTcs peHIeHuEM CIeIyIOIuX 3a4ay:

* mnpuoOpeTeHHe 3HaHW O JAMCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAHUYECKUX, TEILJIOBBIX,
JJEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

* npuoOOpeTeHHE YMEHUH ONMUCHIBATH M OOBSACHATh (PU3NUYCCKUE SBIICHUS C MCIIOIH30BAHUEM
MOJTyYEeHHBIX 3HAHUH;

*  OCBOCHHE METOJIOB PELIeHHs] MPOCTEHIINX PACUETHBIX 33/1a4 C UCIOJIb30BAHUEM (DHU3HUECKUX
MOJIEJIeH, TBOPUYECKUX U MTPAKTUKOOPHUCHTUPOBAHHBIX 33]1a4;

* pa3BUTHE YMEHHMIl HaAONIOAATh MPUPOIHBIC SBICHUS U BBINOIHITH OMBITHI, JTAOOPATOPHBIE
paboTBl ® OKCIIEPHUMEHTAIBHBIE WCCIEAOBAaHUS C HCIOJIB30BAaHHEM HW3MEPHTEIBHBIX
npubOpoB;

* ocBoeHHEe TMpUEMOB paboTel ¢ uHpopManuend (U3NUYECKOTrO COICpPKAHMS, BKIIOYAS
UH(OPMAITUIO O COBPEMEHHBIX OCTIKCHUSIX (PU3WKU, aHAIH3 U KPUTHYICCKOS OIICHHBAHHE
uHpOpMaLNH;

* 3HAKOMCTBO cO cepaMu MpodecCHOHATBHON AEATEIbHOCTH, CBSI3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JTOCTHKCHHSIX (DU3MUECKON HAYKH.

IpuHUMOBI M MOAXO0ABI K peajn3alui NPOrpaMmMsbl

Hunamuunocmo eocnpusmus yuebno2o mamepuana. Ilpeanonaraer nucmnoyib30BaHUE 3aJJaHUM 110
CTemeHu HapacTtaromeil TpyaHoctu. CreayeT mnoa0WpaTh 3afaHus, MPU BBIMOIHEHUH KOTOPBIX
UCIIOJNIB3YIOTCS ACUCTBUS Pa3IMUHbIX aHAIU3aTOPOB: CIIYXOBOI'0, 3pUTEILHOTO, KHHECTETUYECKOTO.

Ipunyun npodykmuenou obpadbomxu ungopmayuu. B 1ENIX JTydIIero yCBOCHHS IpeaMeTa,
pabouasi mporpamMma COCTaBISIETCsI TAKUM 00pa3oM, 9TOOBI UMETH BO3MOYKHOCTh YBEIUYUTH KOJIUYECTBO
4acoB IO BCEM TeMaM, HCKIIOYUTh HEOOs3aTeNbHbIE TEMbI, COKpPaTHB OOBEM TEOPETHUYECKOIO
MaTepuana, COXpaHUB MIPH TOM KaKk MUHUMYM 0a30BbIi YPOBEHB MTOATOTOBKH 00yUaAIONIUXCS. Y ICITHUTh
OoJblllee BHUMAaHNE HATJISATHO-OMIIUPUYECKON NesTeNbHOCTU. Teopusi MOKET u3ydarbcs 0e3 BhIBOJA
CIIOXHBIX (QopMmys. 3amauu, TpeOyroIrue MPUMEHCHHS CIIOKHBIX MaTEMATHYECKUX BBIYUCICHUH W
dbopMyI, pemarTcs B Klacce ¢ MOMOINBI yuuTens. B yueOHbBIN mpoiiecc HE0OXOIUMO BKIIIOYATH
3aaHusl, MPEINoJaraplilue CaMOCTOATENbHYI0 00paboTKy wuHboOpManuu O0O0yYarolmUMHUCS C
UCTIOJIB30BaHMEM JIO3MPOBAHHOW MOATANHOW momomu nenarora. [IpenBapurtensHO yuuTens oOydaer
paboTtath ¢ uHbOopMaIueit mo oOpasiyy, anroputMmy, Borpocam. OOydaronuics OCyIIEeCTBISIET IePeHOC
MOKa3aHHOTO criocoba 00paboTku nHPpOPMAIIUKA Ha CBOE MHIMBHUAYAITHHOE 3a/I1aHHE.

THpunyun unousudyarvro-oughghepernyuposanno2o nooxooa. Ilpu peanuszanuu aganTUPOBAHHON
IpOrpaMMbl HEOOXOAMMO HCIIOJIb30BaTh AU(PEepeHIHPOBAHHBIN MOAX0J K KaXIOMY OO0ydaromemy
coriacHo ero auartosa u pexkomennaanuii [IMIIK. B nponecce oOyueHus, yduTenab YUYUTHIBAET TaKHe
OCOOCHHOCTH O0OY4YaroIIerocs, Kak pa3BUTHE IBUTATEIbHON cdepbl, HapylIeHHue 0OIIeil MOTOPUKU
(oOmass HampsHYKEHHOCTh WM BSUIOCTb, HETOYHOCTh JBIKEHUH, Mapaiuyu, Mape3bl, HAIUYUE HX
OCTAaTOYHBIX SIBJIEHUI); 0cCOOEHHOCTH pPabOTOCIIOCOOHOCTH  (YTOMIIIEMOCTb, HCTOLAEMOCTb,
PaccessHHOCTh, MPECHIIIAeMOCTh, YCHIYUBOCTb, TEMI pabOThI; yBEIWYCHHE KOJIMYECTBA OMIMOOK K



KOHIIy YPOKa HJIM IIPH OJHOOOPa3HBIX BUAAX NESITEIHHOCTH). TOHKHME ABVIKEHHS MAIIBIEB HEPA3BUTHI
MPAKTHUYCCKU Yy BCCX OGy‘I&IOH_[I/IXCSI. HOBTOMY nepea yduTejIeM CTOUT 3a/lada COBCPHICHCTBOBAHUA
JBW)KEHUH M CEHCOPHOTO Pa3BUTHS MPU BBHIMOJHEHUU TPAKTUYECKUX U J1abopaTopHBIX padot. [lpu
HEAOCTATOYHOM pPAa3BUTHUH YCTHOI\/’I peur, TYIrOyxXoCTH IIpU MNPOBCACHHU TCKYLICTO W HWTOI'OBOI'O
KOHTPOJISI HCIOJB3yeT METObl, OOJervaronye MAOCTHKECHHS TOJOKUTEIBHOTO pe3ylibTaTa U He
TPaBMHUPYIOUIYIO TICHXUKY 00yYarOIINXCS.

Ipunyun momusayuu K yyenuro. ITOT IPUHIUI MOIPa3yMEBAET, YTO KaKI0e yueOHoe 3aJaHne
JIOJDKHO OBITh YETKHM, T.€. OOYYAIOUIUICS JOKEH TOYHO 3HATh, YTO HAJIO CAENATh YIS MOJTYYCHUS
pesynbpTara. Y oOydaromerocsi B ciiydae 3aTpyIHEHHS JODKHA OBITH BO3MOXXHOCTH BOCIOJIB30BATHCS
OTIOpOH TI0 00pasily, 1Mo AIropUTMY (3a0BLT - TOBTOPIO - BCIIOMHIO - CIIENA0).

OnHuM U3 MyTel MOBBIICHUS MOTUBAUU U 3 (HEKTUBHOCTH yUeOHOU NESTENbHOCTH SIBISETCS
BKJIIOUCHUC YyYalIUXCsI B y‘~IG6HO-I/ICCH€I[OBaT€J'IBCKy1-O H MPOCKTHYIO ACATCIBHOCTb, KOTOpasd UMCECT
CJIEAYIOIINE 0COOEHHOCTH:

. HNeMd W 33aJadd JTUX BHUJIOB JICATEILHOCTH, YYalIMXCS ONPEACISIOTCS KaK X
JIMYHOCTHBIMHU MOTHUBAaMU, TaK U COLIMAJIBHBIMHU. 910 O3Ha4YacT, 4TO TaKad ACATCIbHOCTh HOJI’)KHA OBITH
HANpaBlieHA HE TOJBKO HA TMOBBIIICHUE KOMIIETEHTHOCTH TMOJPOCTKOB B TPEIMETHOW 00JIacTH
OTIpeNIeJICHHBIX YYeOHBIX JUCIUIUINH, HE TOJIKO Ha Pa3BHTHE UX CIIOCOOHOCTEW, HO M Ha CO3JaHUE
npoaykra, UMCHOIICTO 3HAYUMOCTD JISA APYTUX;

. y4eOHO-UCCIIEIOBATENIbCKAsT U TPOCKTHAsL JCATEIBHOCTh JIOJDKHA OBITh OpraHM30BaHa
TaKUM 00pa3oM, 4YTOOBI y4YamIuecs CMOTJIM peajn30BaTh CBOM MOTPEOHOCTH B OOMICHHH C
OIHOKIIACCHUKAMHU, YUUTCIIAMUA U T. I. CTpOH Pa3JIn4HOro poJga OTHOIICHUA B XOAC HeHeHaHpaBHeHHOﬁ,
MIOWCKOBOW, TBOPYECKOWM W TPOJYKTUBHOW JESITEIBHOCTH, YyYaIlMEecs OBJAJICBAIOT HOPMaMH
B3aMOOTHOIIICHUH C Pa3HbBIMU JIFOAbMH, YMCHUAMU MIEPEXOAUTH OT OJHOI'O BUAA O6HICHI/I$I K Ipyromy,
npUOOPETAIOT HABBIKU HHIUBUAYAIbHOW CAMOCTOSITEIILHON paOOThl M COTPYTHHUYECTBA B KOJICKTHBE;

. OpraHm3aius y4eOHO-MCCIEAOBATEIbCKMX W TPOEKTHBIX paboT  00ydJaroIuxcs
o0ecIieunBaeT COYETAHHUE Pa3JIMUHbIX BUIOB IIO3HABaTEILHOU ACATCIBbHOCTH. B »stux BUax
NEeSITEIBHOCTH MOTYT OBITh BOCTPEOOBAaHBI TMPAKTHYECKH JIFOOBIE CIHOCOOHOCTH TOJPOCTKOB,
PCATIM30BaHbI JIMYHBIC ITPUCTPACTHUA K TOMY HWJIIKX MHOMY BUAY ACATCIBHOCTH.

XapakTepucTiuka 0co0bIX 00pa30BaTeJbHbIX NOTPeOHOCTEH

. HETPEPHIBHOCTh KOPPEKLMOHHO-PA3BUBAIOILIETO ITPOLIECCa, PEaTu3yeMoro Kak yepes
coJiep>kaHne 00pa3oBaTeIbHbIX 00JIACTEH, TaK U B IpOLiecce MHANBUAYATIbHONW PabOTHI;

. BBEJICHUE B cojiepkaHue OOydeHHUs CIEeUHaIbHBIX Pa3/ieloB, HE MPUCYTCTBYIOIIMX B
[Iporpamme HOpMaJIbHO Pa3BUBAIOIIMMCS CBEPCTHUKAM;

. UCIIOJIb30BaHUE CIELMATIbHBIX METOJIOB, IPUEMOB U CPEICTB OOyueHMsl (B TOM 4HUCIIe
CHEIHMaTIN3UPOBAHHBIX KOMITBIOTEPHBIX TEXHOJIOTHI), 00€CTIEUNBAIOIINX PEeATU3aLUI0 00yUEHNUs;

. UHIMBUyanu3anus oO0ydeHus TpeOyercs B Ooiblieil CTENeHH, YyeM Ui HOPMaTHUBHO
pa3BUBarOLIErocs 00y4aroerocs;

. HEOOXOJIMMO HCIIONIb30BaHME OMOp C JeTaiu3anueid B (opMe aIrOpUTMOB IS
KOHKpPETH3alK ASHCTBUI IPU caMOCTOATENIbHOM paboTe, obecrnieyeHne 0co00i MPOCTPaHCTBEHHON U
BPEMEHHOI OpraHu3aluy 00pa3oBaTEIbHON CPEeIbl.

. crienuanbHOoe O0y4YeHHE «IepeHOoCy» C(HOPMUPOBAHHBIX 3HAHUH M yMEHUH B HOBBIC
CUTYyallMM B3aUMOJICHCTBHUS C IEHCTBUTEIIBHOCTBIO;



. crienMajgbHas IOMOIIh B Pa3BUTHU BO3MOXKHOCTEH BepOalbHOW M HeBepOaIbHOM
KOMMYHHUKAIIMH Ha yPOKaX (DPU3HKH.

Ha n3yuenue ¢usnku (0a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHMs OTBOAUTCS
238 gacoB: B 7 kiacce — 68 yacoB (2 yaca B Henent), B 8 kiacce — 68 yacoB (2 yaca B Henemo), B 9
knacce — 102 yaca (3 yaca B HEZEIIO).

[Ipenmnaraemselii B mporpamme 1o (usuke mnepedeHb Ja0OpaTOpHBIX padOT U OMBITOB HOCUT
PEKOMEHIaTeIbHBIN XapaKTep, yUUTENb JIeJIaeT BEIOOP MPOBEIACHHUS JIA0OPATOPHBIX PAOOT U OIBITOB C
y46TOM UHAMBUAYAIBHBIX OCOOCHHOCTEW OOydYaromuXcs, CHHCKAa SKCIEPHUMEHTANBHBIX 3aJaHUM,
npeyiaraéMbIX B paMKax OCHOBHOTO TOCY/IapCTBEHHOTO DK3aMeHa 1o (hH3HKe.

COJAEPKAHUE OBYYEHUA
7 KJIIACC

Pa3nen 1. ®u3nka u €€ posib B NIO3HAHUM OKPY:KAIOIIEro MUpA.

®uzuka — Hayka o mpupoze. fBiaeHus npupoibl. DU3NYECKUE SBJICHUS: MEXAHUYECKHE,
TEIJIOBBIC, AJICKTPUYECKUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIEC.

Ousnyeckue BenUUMHBL. M3Mmepenuwe (¢u3nueckux BenuyuH. Dusnmyeckue MpUOOPHI.
[TorpenmHocTh U3MepeHU. MexayHapoIHas CHCTEMA €IUHUIL.

Kak ¢usmka u apyrue ecTeCTBEHHbIE HAYKH H3ydalOT MPUPOIY. ECTeCTBEHHOHAYYHBINH METO.
MO3HAHUS: HAOMIOJEHHE, TOCTAHOBKA HAYyYHOTO BOIPOCA, BBIABMUIKEHHE THMIIOTE3, SKCIEPUMEHT IO
MIPOBEPKE TUTIOTE3, O0BsICHEHHE HaO 0 qaeMoro sieiieHust. Onucanre GU3NIECKUX SBICHHUH C TOMOIIBIO
MOJENEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, SJIEKTPUUYECKHUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. dusuueckue npuOOpPHl W TPOIEAypa MPSAMBIX HM3MEPEHUN aHAOTOBBIM U IU(GPOBHIM

npudopom.

Jlabopamopnsie padomul u onvimel.

Omnpenenenye HeHbl AeeHUs Kbl U3MEPUTEITHHOTO MPHOOpa.

H3mepenue paccTossHUN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.

Ornpenenenne pa3MepoB MajbIX TEI.

Hsmepenne Temneparypsl TPy MOMOIITH KUJAKOCTHOTO TEPMOMETPA U JaTUUKA TEMIIEPATYPHI.
[IpoBenenue uccnenoBaHus MO MPOBEPKE TMIOTE3BI: AATbHOCTh MOJIETA MIAPHUKA, TYIIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BHICOTA ITyCKA.

A

Pa3nen 2. [leppoHavyaibHble CBeIeHUSI 0 CTPOEHHH BelllecTBa.

CrpoeHue BellecTBa: aTOMbl M1 MOJIEKYJIbI, UX pa3Mmepbl. OMbIThI, JOKA3bIBAIOIINE JUCKPETHOE
CTPOCHHE BEILECTBA.

JBuxenue yactuil Bemiecta. CBsA3b CKOPOCTH JBUKEHUS YACTUIL C TeMIepaTypoil. BpoyHoBckoe
nBuxkeHue, quddysus. BzanmoaelicTBrue yacTul BellecTBa: NPUTSHKEHNE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHUE T'a30B, JKUJAKOCTEN U TBEPBIX (KPUCTATNINYECKHX)
Te. B3auMocCBsI3b MEXK/ly CBOMCTBAMU BELIECTB B PA3HBIX arperaTHbIX COCTOSIHUSX U UX
aTOMHOMOJIEKYJIIPHBIM cTpoeHHneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJBI.

Hemoncmpayuu.



Ha6mronenne 6poyHOBCKOTO JABHKCHHUSI.
Ha6monenue nuddysumn.

wN e

HabGmonenue sBieHui, OOBACHSIOMUXCA MPUTSDKEHUEM WIM OTTAJKMBAHUEM YaCTHUIL
BEIIECTBA.

Jlabopamopnsie padomel u onvimel.

1. Omenka tuameTpa aToMa METOJIOM PSAOB (C UCIIONb30BaHUEM (PoTorpaduii).

2. OnbITHI 110 HAOJIOACHHUIO TETIOBOTO PACHTUPEHUS Ta30B.

3. OmnbIThl IO OOHAPYKEHUIO JCUCTBUSI CUIT MOJIEKYISPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:keHue U B3aHMO/IeiicTBHE TeJl.

Mexanunueckoe nBmxeHue. PaBHomepHoe u HepaBHOMepHOe ABMxkeHue. CkopocTh. Cpemnusis
CKOPOCTb IPY HEPAaBHOMEPHOM JIB)KEHHUH. Pacuér myTH 1 BpeMEHU JABUKECHUSI.

SlBnenue nHepMU. 3aKOH MHEpUHMH. B3anMoelicTBrE TNl KaK NMPUYUHA WU3MEHEHHS! CKOPOCTH
IBWKEHUsT Teld. Macca kak Mmepa uHepTHoctd Tena. [lmorHocts BemectBa. CBsi3b IIJIOTHOCTU C
KOJIMYECTBOM MOJIEKYJIB €IMHHUIIE 00BhEMA BELECTBA.

Cuta Kak XapakTepucTrka BzaumoieicTBus tei. Cuia ynpyroctu u 3akoH ['yka. 3mepenue
CUJIBI C TOMOILBIO IMHAMOMETpA. SIBJIEHHE TATOTEHUs U cuia TshkecTu. Cuila TSKECTH Ha APYTHX
wianerax. Bec tena. HeBecomocTs. CrioskeHHe CUIl, HAIIPABJIEHHBIX IO OJHOM NPAMOii.
PaBnopeiictBytomas cuit. Cuna tpeHusi. TpeHne CKolbXeHus U TpeHue nokosi. TpeHnue B ipupojie u
TEXHUKE.

Hemoncmpayuu.

HabmroieHne MexaHu4ecKkoro JBUKEHUS Tena.

H3mepenne ckopocTu MpsIMOJIMHEMHOTO JIBHXKCHHS.
Habmronenue siBieHust HHEPIUH.

HalGnronenne n3aMeHeHus1 CKOPOCTH TIPH B3aMMO/ICHCTBHUH TEll.
CpaBHeHHE Macc 10 B3aUMOJICUCTBUIO TEJI.

A

CrnosxeHue cuil, HalpaBJICHHBIX 110 OJHOW MPSIMOH.

Jlabopamopnuie pabomel u onvimol.

1. OmnpeneneHne CKOpPOCTHM pAaBHOMEPHOIO JBM)KEHMS (LIapuKa B JKUJKOCTH, MOJEIU

3JEKTPUYECKOTO aBTOMOOWIIS U TaK Jjanee).
2. OmpeneneHue cpeaHed CKOPOCTH CKOJBXEHHUsS Opycka WIM [IapuKa IO HAaKIOHHON
IJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO TeNA.

4. OnpITbl, JEMOHCTPUPYIOLIUE 3aBHUCUMOCTb pAacTsKeHUs (Aepopmanuu) TMpYyKUHBI OT
MPUIOKEHHOMN CHUIIBIL.

5. OmnbIThl, AEMOHCTPUPYIOIIME 3aBHCUMOCTh CHJIBI TPEHHUS CKOJBXEHHS OT Beca Tela U
XapakTepa CONPHUKACAIOIINXCS TOBEPXHOCTEM.

Pasnen 4. JlaBiienne TBEPABIX TeJl, :KUAKOCTEN H ra3oB.

JaBnenne. CriocoObl yMEHBIIEHHMS] M YBEIWYEHHUs JaBieHus. JlaBieHue raza. 3aBUCUMOCTH
JaBJIeHUS raza oT o0bEma, Temmeparypsl. [lepenaya naBineHUs TBEPABIMHU TelaMU, KUAKOCTIMHU U
razamu. 3akoH [lackans. [THeBMaTuueckre MamIMHbBI. 3aBUCUMOCTD JIaBJIECHUS KUIKOCTU OT ITyOHHBI.
I'uppocratnuecknii napanokc. Coobmaromuecs cocyapl. ['uapaBinueckue MEXaHU3MBbI.

ATtmocdepa 3emiu u arMocdepHoe aaBneHue. [IpuunHbI cynecTBOBaHUS BO3IYIIHONH 000I0UKH
3emumn. Onbit Toppuduermu. M3mepenune atrMocdepHOro MaBieHUSA. 3aBUCHMOCTb aTMOC(EPHOro
JIaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl 11 n3MepeHust atMoc(epHOro JaBIeHHUS.



JleiicTBHE KUIKOCTH U Ta3a HA MOTPY>KEHHOE B HUX Telo. BolTankuBatomias (apXxuMe0Ba) Cuia.

3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.

1. 3aBUCHMMOCTH JABJICHHS Ta3a OT TEMIIEPATyPHI.

2. Ilepenauya naBneHUs KUJIKOCTHIO U Fa30M.

3. CooOmaromuecs CoCyIbl.

4. T'mapaBnuyeckuil mpecc.

5. TlposiBnenue neiicTBus aTMOC(HEPHOTO JaBICHHUS.

6. 3aBHCUMOCTH BBITAIKHUBAIOIICH CHJIBI OT 00BbEMa MOTPYKEHHON YaCTH Tela M IJIOTHOCTH
JKUJIKOCTH.

7. PaBeHCTBO BBITAJIKHUBAOLICH CUJIbI BECY BHITECHEHHOMN KUIKOCTH.

8. YcnoBue niaBaHus TeNl: MJABaHUE WIHM MOTPYKEHUE TeN B 3aBUCUMOCTU OT COOTHOILICHUS

IJIOTHOCTEM Tena U )KUIKOCTH.

Jlabopamopnuie pabomel u onvimol.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEMa NOTpyKEHHON B JKUIKOCTb YacTU
Tena.

OnpeneneHne BRITAIKABAIOIIEH CUIIBI, IEHCTBYIOIIECHHA TENO, IOIPY>KEHHOE B )KUJKOCTD.
IIpoBepka HE3aBUCMMOCTH BBITAIKMBAIOLIECH CHIIBI, IEWCTBYIOIIEH HA TEIO B KUIKOCTH, OT
MAaccChlI Tea.

OnbIThI, AEMOHCTPUPYIOIUE 3aBUCUMOCTD BBITAJIKABAIOIIEH CUJIBI, JEHCTBYIOIIEH Ha TEIIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KUAKOCTh YaCTH TeJa U OT TUNIOTHOCTHU YKUKOCTH.
KoncTpynpoBanue apeoMerpa WIM KOHCTPYMPOBaHUE JIOAKA M  OIpeAcieHue e€
Ipy30I0AbEMHOCTH.

Pa3nen S. PaGora m MoOIHOCTB. JDHeEprus.
Mexannueckast pabota. MOILIHOCTb.

[Ipoctbie MexaHU3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio paBHOBecHs! phluara.

[IpumeHenue mpaBuiia paBHOBECHS pblyara K O10Ky. «3onotoe mpaBuioy» mexaHuku. KIIJ] mpocteix

MCXaHU3MOB. HpOCTI)IG MEXaHU3MbI B 6I)ITy U TEXHUKE.

Mexannueckas 3Heprus. Kunernueckas u noreHuuanbHas sHeprusd. [Ipespamienue onHoro suaa
MEXaHUYECKON YHEPIUH B IPyTroi. 3aKOH COXPAHEHUS YHEPTUU B MEXAHUKE.

Hemoncmpayuu.
1. TIpumMepbl NPOCTHIX MEXAHU3MOB.
Jlabopamopnuie padbomel u onvimol.

1.

Omnpeznenenne pabOThI CUIIBI TPEHUS P PABHOMEPHOM JIBH)KEHUH TeJla N0 TOPU30HTAIBHOM
MIOBEPXHOCTHU.

2. HccnenoBaHue yciaoBHiIl paBHOBECHS pbluara.

3. Usamepenue KIIJ[ HaKIOHHOM MIOCKOCTH.

4. W3ydeHue 3aKOHA COXpAHEHUS MEXaHHMUECKOW YHEPIUH.
8 KVIACC

Pa3gen 6. TemioBbIe AIBJICHUA.



OCHOBHBIE TOJOXKEHUS MOJICKYJISIPHO-KMHETUYECKON TEOpPUU CTPOEHHs BemiecTBa. Macca u
pasmepbl aTOMOB M MOJEKyJd. ONBITHI, MOJITBEPKIAIOUIUE OCHOBHBIC MOJIOKEHUS MOJEKYJISIPHO-
KMHETUYECKOU TEOPHH.

Mogenu TBEPAOTO, XKUIAKOTO M Ta3000pa3HOTO COCTOSHUM BemiecTBa. Kpucrammueckne u
amop¢ubie Tena. OOBSICHEHHE CBOWCTB Ta3oB, JKUIKOCTEH M TBEPIABIX TEI HA OCHOBE MOJOKEHUI
MOJIEKYJIIPHO-KMHETUYECKON Teopuu. CMauyuBaHKUE U KallWUISIpHbIC SIBJIECHUA. TemioBoe pacuimpeHue
U CKaTHe.

Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JABMKEHUS YacTUL. BHyTpeHHss
sHeprus. CrocoObl M3MEHEHHUs] BHYTPEHHEH SHEPTHH: TEIUIoNepeaada u coBepiieHue padboTel. Bumsr
TEIJIONEePeIavun: TEIIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYECHHE.

KonnuectBo TemnoThl. YaenbHas TEMIOEMKOCTh BelIecTBAa. 1emiooOMEeH U TEeMJoBOe
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [naBienne u oTBepAeBaHNE KPUCTALNTHYECKUAX BEIIECTB.
VYaenvHas TeruioTa miuaBneHus. [lapooOpazoBanue u koHaeHcanus. Mcmapenue. Kunenue. Y nenbHas
TEIUI0Ta MapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpPaTypbl KUIIEHUSI OT aTMOC(EPHOTO JaBICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIUIMBA. Y IelbHAas TEMJIOTa CrOPAHUS.

[Tpunatmel paboTsl TeroBbix aeurateneit KI1J] remioBoro apurarens. TeniaoBsie ABUTATENN H
3alIUTa OKPYKarOLIEeH Cpeibl.

3aKOH COXpaHEHUs U PEBPAILCHHS SHEPTUU B TEIJIOBBIX MPOLIECCaX.

Memoncmpavyuu.

Ha6monenne O6poyHOBCKOTO JIBHIKEHUSI.

Ha6monenue nuddysun.

Habmronenue siBnennii cMaYuBaHUs M KATUJUISIPHBIX SIBJICHUH.

HaGumroienue TermnoBoro pacivpeHus Ted.

V3MeHeHue 1aBieHus ra3a npu U3MEeHEHUH 00bEMa U HarpeBaHUH WU OXJIAXICHUU.
[IpaBuna n3MepeHus TeMIiepaTypehl.

Buae! renionepenayu.

e A e

OxnaxJieHre Npu COBEPIIEHUH PAOOTHI.

9. HarpeBanue npu coBepiieHUH padOThl BHEIIHUMHU CHIIAMHU.

10. CpaBHEHME TEIUIOEMKOCTEN PA3IMUHBIX BEIIECTB.

11. HaOnronenue KAIeHus.

12. HabnroneHne mocTOSHCTBA TEMITEPATYPhl IIPH MJIaBICHUH.

13. Mogenu TemI0BBIX ABUTATENEH.

Jlabopamopnuie pabomel u onvimol.

1. OnsIThl 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJIIPHOTO IPUTSKEHUS.
OnbIThI IO BBIPAIIMBAaHUIO KPUCTAJUIOB IIOBAPEHHOM COJIM WM caxapa.
OnbIThl 10 HAOIIOAEHUIO TEIJIOBOTO PACIIMPEHUs ra30B, KHUJIKOCTEH U TBEPIBIX TEIl.
Ornpezenenue qaBiaeHUs BO3ayxa B OaJUIOHE ITTPUIIA.

nohk w

OMnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JIaBJICHHS BO3yXa OT ero o0bEéMa M HarpeBaHus
WJT OXJIQKICHUSL.

6. IlpoBepka THUNOTE3bl JIMHEWHON 3aBUCUMOCTH JITUHBI  CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUYECKOMN TpyOKe OT TeMIepaTyphl.



7. HaOnroneHve n3MEeHEHUs BHYTPEHHEW SHEPruu Tella B pe3yJibTaTe Terionepeaayu u padboThl
BHEUIHUX CHUJIL.

8. HccrnenoBanue siBiIeHUS TEIUIOOOMEHA MPU CMEIIMBAHUH XOJIOIHOM U ropsiueld BOADI.

9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJON MpPH TEIJIOOOMEHE C HAarpeThbiM
METAJUTMYECKUM LIUIMHAPOM.

10. Onpenenenue yieabHOU TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mnporiecca UCIapeHus.

12. OnpeneneHne OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

13. Onpenenenure yaeapHON TEIIOTHI IUIABJICHHUS JIbJIA.

Paznen 7. daexkTpuyeckue U MArHUTHBIE SIBJIEHUS.

Onexrpusanus Tei. JIBa poja 3JeKTpUUEcKUX 3apsa10B. B3anMonelicTBre 3apsKeHHbIX Tell. 3aKOH
Kynona (3aBUCMMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TeJl OT BEJIMYUHBI 3apsAJI0OB U PACCTOSTHUS
MEX]y TE€JIaMH).

Onekrtpuueckoe mone. Hanpssk€HHOCTh 3nekTpudeckoro mnoisd. I[lpuHouMn cyneprno3unuu
IIEKTPUYECKHUX ToJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu anekrpudeckux 3apsioB. DJIEMEHTAapHBIA AyeKTpudeckuil 3apan. CTpoeHue aroma.
[IpOBOTHUKY M TUAJIEKTPUKH. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOro 3apsija.

DneKTpUUecKuil TOK. Y CJIOBHSI CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA. VICTOUHMKHN MOCTOSITHHOTO
ToKa. JleficTBUA 3JEKTPUYECKOro ToKa (TEIIOBOe, XUMHUYECKOE, MarHUTHOE). DJIEKTPUUECKUI TOK B
KUIKOCTSX U ra3ax.

Onekrpuueckas 1enb. Cuiia Toka. ieKTpuueckoe HanpspkeHrne. ConpoTUBIEHHE TPOBOAHUKA.
VY nenbHOE cONpOTUBIICHHE BellecTBa. 3akoH OMa juis yuactka uenu. [locnenoBarensHoe u
napajuIeIbHOE COETUHEHUE POBOIHUKOB.

PaGora u mourHOCTH 3neKTpUUecKOro Toka. 3akoH Jxoyns—Jlenna. Dnekrpudeckue Henu U
HOTpeOUTENH dIEKTpUUECKOM aHepruuB ObITy. KopoTkoezambikaHue.

[TocrosiHHbIE MarHuThl. B3auMoielicTBUE MOCTOSSHHBIX MarHuTOB. MarautHoe nosie. MarautHoe
noJie 3eMJIM M €ro 3HaYeHue JJIs AKU3HU Ha 3emie. OnbIT Dpcerena. MarHuTHOE 1oJie 3JEKTPUIECKOTO
ToKa. [I[ppuMeHeHue 371eKTpOMarHuToB B TEXHUKE. JlelficTBE MarHUTHOT'O MOJIsl Ha IPOBOJHUK C TOKOM.
DJIEKTPOABUTATEIb IOCTOSIHHOTO TOKA. Vcnonb30BaHue 3JIEKTPOABUTATENIEH B TEXHUUECKUX
YCTPOMCTBAX U HAa TPAHCIIOPTE.

OnbiTel @apanes. SABneHne 31eKTpoMaraiuTHOM nHAYKUMK. [IpaBuio Jlenna. DnekTporeneparop.
CrocoObl MOTyYeHHUs DJICKTPUUECKONW SHEPTHH. DJICKTPOCTAHIIMM HA BO30OHOBIISIEMBIX HMCTOYHHKAX
JHEPIrUu.

Hemoncmpayuu.

1. Dnextpusaums Tei.

2. JlBa poja 2IEKTPUUYECKUX 3apsAI0B ¥ B3aUMOJICHCTBUE 3aPSDKEHHBIX TEIL.
3. VYCTpoWCTBO M ACHCTBUE DJIEKTPOCKOIIA.

4. DnexTpocTaTUyecKas MHIYKLIHSL.

5. 3akoH coXpaHEHUs JIEKTPUUECKUX 3apsII0B.

6. IIpoBOIHUKYU U JTUATIEKTPUKH.

7. MopnenupoBaHue CUIOBBIX JIMHUM 2JIEKTPUYECKOTO TOJIA.

8. MCTOYHMKHM MOCTOSIHHOTO TOKA.

9. JleicTBUS 2JIEKTPUUYECKOTO TOKA.

10. DyieKTpUYECKUil TOK B KUJIKOCTH.



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

I"a30BbIii pazps.

H3MepeHue cuibl TOKa aMIIEPMETPOM.

H3MmepeHne 3eKTpUYECKOT0 HAMPSIAKEHUSI BOJIbTMETPOM.

Peocrar u mara3uH CONpOTHUBIICHUN.

BzaumopeicTBrE NOCTOSIHHBIX MAarHUTOB.

MopenupoBaHr€e HEBO3MOKHOCTH Pa3elICHHs] MOJI0COB MATHUTA.
MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
OmneiT Dpcrena.

MarnuTtHoOe noJie ToKa. DJIeKTPOMarHmr.

JlelicTBME MArHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.
DJIEKTPOABUTATEIb MOCTOSIHHOTO TOKA.

HccnenoBanue siBIEHUS JIEKTPOMAarHUTHON MHIYKIIVH.

Omnpitel Dapagnes.

3aBUCHUMOCTh HalpaBJIEHUsI MHIYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BO3HUKHOBEHUSI.
DJIEKTPOTeHEPaTOP MOCTOSIHHOTO TOKA.

Jlabopamopnuie padbomel u onvimol.

ARl S e

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbITh IO HAOIIOACHUIO SJICKTPU3ALUH TeT HHAYKIUEH U IPU CONTPUKOCHOBEHUH.
HccnenoBanne NEHCTBHS 3JIEKTPUYECKOTO MOJS HA IPOBOJHUKH U TUAJIEKTPUKH.

CoOopka 1 mpoBepka paboThI ANEKTPUUECKOM 1IETTH MOCTOSIHHOTO TOKA.

W3mepenue u perynupoBaHUe CUJIbI TOKA.

N3mepeHne U peryampoBaHue HaPsKEHUS.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, MJYIIErO0 4YEpPe3 PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa 1 HaNpsHKEHUS Ha pEe3UCTOPeE.

OnbIThI, JEMOHCTPUPYIOIIKE 3aBUCUMOCTD 3JIEKTPUUECKOTO COIPOTUBIICHUS TPOBOAHUKA OT
€ro JJIMHBI, IUIOIIA U TIONIEPEYHOr0 CEUEHHUS U MaTepHaa.

[IpoBepka mpaBuiIa CIOKEHHUS HANPSHKEHWM TMPU MOCIEIOBAaTEIbHOM COEAMHEHUU ABYX
PEe3UCTOPOB.

[IpoBepka npaBuiia Aj1s CUIIBI TOKA IIPU NTAPAIIIEIIBHOM COEMHEHUH PE3UCTOPOB.
Omnpenenenue pabOTHI MEKTPUUECKOTO TOKA, UIYIIETO YePE3 PE3UCTOP.

Omnpenenenne MOIHOCTH IEKTPUUYECKOTO TOKA, BBIJIEIIEMOI Ha PE3UCTOpE.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HIYILIETO YEPE3 JIAMIIOUKY, OT HANPSKEHUS HA HEH.
Onpenenenue KII/] narpesarens.

HccnenoBanne MarHUTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MarHUTOB.

W3yuenne MarHuTHOT'O MOJIS IOCTOSTHHBIX MAarHUTOB IIPU UX 00BETUHEHNUHN U Pa3/IeICHUH.
HccnenoBanue NEHCTBHS 3JIEKTPUUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOJECHCTBHS KAaTyIIKH C TOKOM U
MarHuTa oT CHJIbl TOKA U HaIPaBJIEHUS TOKA B KaTyIIKE.

N3yuyeHue neiicTBUSL MarHUTHOT'O ITOJISI HA MPOBOJIHMK C TOKOM.

KoHcTpynpoBanue u nzydeHnue padoThl 31EKTPOABUTaTENS.

N3mepenue KITJ[ anexTpoaBUraTebHON yCTaHOBKHU.

OnbITl 10  MCCIIEOBAHUIO SIBJICHUS JJICKTPOMAarHUTHOM MHAYKLIMHU: HCCIEJOBaHUE
M3MEHEHUH 3HaYeHMsI U HallpaBJIEHUS] MHAYKLHOHHOIO TOKaA.



9 KJIACC

Pasnen 8. Mexanuyeckue siBJICHUS.

Mexanuueckoe nBrkeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTENBHOCTD
MEXaHUYEeCKOro  JIBM)KEHHs. PaBHOMepHoe  mpsMonuHenHoe — aBukeHue. HepaBHoMepHoe
npsiMOJIMHEHOE BIkeHue. CpeqHsis U MTHOBEHHAs CKOPOCTh TeJla IIPU HEPAaBHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHOyckopeHHOe mpsimonuHeitHoe nBuxkeHne. (CBoOogHoe maaeHue. OTMBITHI
[Nanunes.

PaBHOMepHOE nBHKEHME TIO OKpY)HOCTH. [lepro u yactora oOpamenus. JInHeitHas u yriosas
CKOpoCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHHUE.

IlepBoiii 3akoH HptoToHa. Btopoit 3akoH HeroroHa. Tperuit 3axkoH Herorona. ITpuHumn
CyNEpIO3UIUU CHIL.

Cuina ynpyroctu. 3akoH I'yka. Cuna TpeHus: cuia TPEHUsl CKOJIbKEHHUSI, Cuia TPEHUsl MOKOs,
JPYTHE BUJIBI TPEHUS.

Cuna TSHKECTH U 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpEHHE CBOOOMHOTO majeHus. J[BrmkeHue
naneT Bokpyr Connua. IlepBas kocmudeckas ckopocts. HeBecoMocTh U nmeperpysku.

PaBHoBecne marepuanbHOW TOUkH. AOCOTIOTHO TBEpAOE Tenmo. PaBHOBecwe TBEPAOro Tena ¢
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynec Ttena. M3MeHeHnue wummylsibca. KMmmynbe cuiibl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeaktuBHOE nBHXKEHUE.

Mexanunueckasi paboTa 1 MOIIHOCTh. PaboTa cuit TsikecTH, ynpyroctu, TpeHusi. CBs3b SHEPTUU U
pabotel. IloreHuuanbHasi sHeprus Tena, MOAHSATOrO HAJ IMOBEPXHOCThIO 3emid. lloTeHiumanbHas
9HEprus ckaTod npyxuHbl. KuHertmueckas sHeprus. Teopema O KHHETUYECKOW 3HEPIHMM. 3aKOH
COXpaHEHUs MEXaHUYECKON YHEPTUH.

Hemoncmpayuu.

1. HabnroneHne MEXaHHMYECKOTO JBHXKEHUS Tella OTHOCUTENILHO Pa3HBIX TEN OTCUETA.

2. CpaBHeHHME MYTEW U TPACKTOPUM JBUIKEHUSI OJHOTO U TOTO XK€ Tejla OTHOCUTEIBHO Pa3HbIX
TEJl OTCYETA.

H3mepeHne CKOPOCTH U yCKOPEHHUS IPSAMOIUHEUHOTO JABUKEHHUS.
HccnenoBanne Npru3HAKOB PaBHOYCKOPEHHOTO JIBH)KEHHS.
Habmronenue aBuxeHus Tena mno OKpy>KHOCTH.

A

Habmtonenne MexaHu4ecKux sIBICHUH, IPOUCXOIUX B cucTeMe oTcuéra « Tenexkay npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEJIBHO KaOMHETa (PU3UKH.

7. 3aBUCHMOCTb YCKOPEHUS Tejla OT MacChl TeJa U AEHCTBYIOIIEH HA HETO CUJIBL.
8. Habmronenue paBeHCTBA CUJI IPU B3aUMOJICHCTBUY TE.

9. H3meHeHue Beca Tena pu yCKOPEHHOM JIBU>KEHHH.

10. Ilepenaua umnybca Npy B3aUMOJEHUCTBUM TEN.

11. [IpeoOpa3oBaHusi SHEPTUU PU B3aUMOICHCTBUH TE.

12. CoxpaHeHre UMITyJIbCa IPU HEYTIPYTOM B3aUMOJCHCTBUU.

13. CoxpaHeHHe UMITyJIbCa PU a0COTIOTHO YIPYTOM B3aUMOJICHCTBUU.

14. HaGmroneHre peakKTHBHOTO JBHIKEHUS.

15. CoxpaHeHne MEXaHUYECKOW SHEPTUU IPHU CBOOOJHOM MaJACHUU.



16.

o 0N

10.

11.

CoxpaHeHHE MEXaHWYECKOH JHEPruu TpHW JBIKCHHUU Tella IO/ JCUCTBUEM IPYKHHBEIL.
Jlabopamopuvie pabomot u onvimel.

KoHcTpyupoBaHue TpakTa JUis pa3roHa M JAIbHEHIIEro paBHOMEPHOI'O JBW)KCHUS IIApHKa
HJIN TCIICKKU.

Omnpenenenue cpeHe CKOPOCTH CKOMBKEHUS OpyCKa WITH IBIXKEHUS IIAPHUKA 10 HAKIIOHHOU
TUTOCKOCTH.

Omnpeznenenne yCKOpEHHs Tela P PaBHOYCKOPEHHOM JIBHKEHHUHU TI0 HAKIIOHHOH IJIOCKOCTH.
HccnenoBanne 3aBUCMMOCTH MYTH OT BPEMEHHM IPH PaBHOYCKOPEHHOM JIBIDKEHUHU 0e3
HAYaIbHOW CKOPOCTH.

[IpoBepka rumoTe3sl: €ciau Mpu paBHOYCKOPEHHOM JIBIKEHUH 0€3 HauaabHON CKOPOCTH MYyTH
OTHOCSITCS KaK psAd HEYETHBIX 4YHCENI, TO COOTBETCTBYIOIIME MPOMEXKYTKA BPEMEHU
OANHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHIIbI TPEHHS CKOJIBKEHHS OT CHJIBI HOPMAJIbHOTO JTaBICHHUSL.
Onpenenenue kodppuimeHTa TPEHUS CKOJIbKECHHS.

Omnpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenue pabOThI CUIIBI TPEHHS TIPU PABHOMEPHOM JIBIXKEHUU Tella M0 TOPU30HTATBHON
TIOBEPXHOCTH.

Onpenenenue pabOThl CHIIBI  yOPYTOCTH TPH TOABEME Tpy3a C HCIOIH30BAHHEM
HETIOIBYKHOTO U TOBMKHOTO OJIOKOB.

W3yueHne 3akoHa COXpaHEHUS SHEPTHH.

Pa3nen 9. Mexanuveckue KoJie0aHUsI H BOJIHBI.
KonebarenbHoe nemkenne. OCHOBHBIE XapaKTEPUCTHUKH KOJIEOAHUMN: TIEPUO/I, YACTOTA,
aMILTUTyAa. MaremMaTuyeckuil U py>KUHHBINA MassTHUKU. [IpeBpalienne sHEprun pH KoJiedaTeIbHOM

JBUKCHHH.
3aryxawmue KoieOaHus. BwiHyXIeHHBIe KoneOaHus. Pe3zoHanc. MexaHWYeCKHE BOJHBIL

CBoiicTBa MEXaHMYECKUX BOJIH. HpOJIOJ'ILHLIC " TIOIICPCUHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTb eé

pacnpocTpaHeHusi. MexaHndecKue BOJHbBI B TBEPAOM TeJI€, CECMUYECKUE BOJTHBI.

3ByK. I'poMKOCTB 3ByKa 1 BbIcOTa ToHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

1. HaGmronenue koiebaHuii T MO AEUCTBUEM CHIIBI TSKECTU M CUJIBI YIIPYTOCTH.
2. Habmionenue xoneOaHuil rpy3a Ha HUTH U HA IPY>KUHE.

3. HaOGmroneHue BRIHYKICHHBIX KOJICOaHUIH 1 pe30HaHCA.

4. PacnpocTpaHeHue NpoA0JbHBIX U MONEPEUYHbIX BOJIH (HA MOJEIN).

5. Habmronenue 3aBUCUMOCTHU BBICOTHI 3BYKa OT YaCTOTBHI.

6. AKYCTHYECKHI PE30HAaHC.

Jlabopamopnosie pabomel u onvimel.

l.
2.
3.

Omnpezenenye 4acTOThI U IEpHOAA KoJIeOaHUH MaTeMaTHYECKOr0 MasiTHUKA.

Omnpenenenye 4acToThl U Mepuo/ia KoyedaHuil Npy>KMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCHMOCTH NEpHOAA KOJEOAHUM MOJBEIIEHHOIO K HUTH Ipy3a OT JJIUHBI
HUTH.

HccnenoBanue 3aBUCUMOCTH Mepro/ia KoyieOaHUi NMpy>KMHHOTO MasiTHUKA OT Macchl rpysa.
[IpoBepka HE3aBUCHUMOCTH TEpHo/Aa KOJIEeOaHUH Tpy3a, MOABEIIEHHOTO K HUTH, OT MacChl

rpysa.



6.

7.

OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh NEpHoAa KoJieOaHU NPy KUHHOIO MasTHHUKA OT
Macchl I'py3a U )KECTKOCTH MPY>KUHBI.
H3mepenne yckopeHus CBOOOAHOTO MaJCHHUS.

Paspnen 10. DinekTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.
DNEeKTPOMarHuTHOE MOoJj€. DJIEKTPOMAarHUTHbIE BOJHBL. CBONCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

[[kana >JeKTPOMAarHUTHBIX BOJIH. MCHOib30BaHUE 3JIEKTPOMArHUTHBIX BOJH JIi COTOBOM CBS3U.
DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1.
2.

CBoiiCTBa JIEKTPOMArHUTHBIX BOJIH.
BosHoBEIE cBoOliCcTBa cBeTA.

Jlabopamopnuie padbomel u onvimol.

1.

HBy‘-ICHI/IC CBONCTB QJICKTPOMArHUTHBIX BOJIH C ITIOMOIIBIO MOOHJILHOT'O TCJ'IC(I)OHEL

Pa3nen 11. CBeToBbI€ AIBJICHHUS.

JlyueBas monensb cBera. Mctounuku ceeta. [IpsmonuHeliHoe pacipocTpaHEHUE CBETa. 3aTMEHUS

COJ'IHI.[E[ n .HYHLI. OTpa)KCHI/Ie cBera. Ilimockoe 3€pKalio. 3akoH OTpaXCHUA CBCTA.

[Ipenomnenue cBera. 3akoH mpenomiieHUus cBera. [loHOe BHYTpEeHHEE OTpa)KEHHE CBETA.
Hcnonp30BaHme MOJTHOTO BHYTPCHHCTO OTPAKCHHA B OIITUYCCKUX CBECTOBOJAX.

Jlunza. Xon myueit B tuH3e. OnTudeckas cucrema oroanmapaTta, MUKpOCKOTa U Teneckorna. [ a3
KaK ONTH4YecKas cuctema. bin3opyKkocTs U 1albHO30PKOCTb.

Paznoxenune Oenoro cera B cnekTp. Omnbitel HptoToHa. CokeHUE CIEKTPAIbHBIX LIBETOB.
Hucnepcus csera.
Hemoncmpayuu.

e B o e

e

[IpssmonuHEItHOE pacIpoCTpaHEHHUE CBETA.

OtpaxkeHue cBeTa.

[Tonyuenue n300pakxeHUil B JIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.

ONOTUYECKUN CBETOBOJI.

Xon styueit B coOMparomeit Jrunse.

Xox Jlydel B paccenBaroLIeH JIMH3E.

[Toryyenune n300pakeHUi ¢ TTOMOIIBIO JIMH3.

[Ipunuun neiictBus ¢oroanmnapara, MUKpPOCKOIIA U TEJIECKONA.

. Monenb rinasa.
. Paznosxenue 6eroro cBera B CIIEKTP.
. [omygenune 6e10ro cBeTa MpH CI0KEHUHU CBETA PA3HBIX I[BETOB.

Jlabopamopnwvie pabomot u onvimol.

HccnenoBanue 3aBUCUMOCTH yTjla OTPa)K€HHUsI CBETOBOTO JIy4a OT YIJIa MaJeHHUsL.

N3ydenne xapakTepuCTUK U300pakeHUs IIpeIMETa B INIOCKOM 3€pKajle.

HccnenoBanue 3aBUCHUMOCTH yIjla HpPEIOMIIEHHS CBETOBOTO Jyda OT yrjia MHaJeHHus Ha
IPAaHULIE «BO3AYX—CTEKIIO».

[Momydenue n300pakeHMid ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.

Onpeznenenne GOKyCHOIO pacCTOSTHUS U ONITUYECKON CHJIbI cCOOMparoIeil INH3BI.

OMBITHI O Pa3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.



7. OnbITHI IO BOCIIPUATHIO IIBETA MPEAMETOB IPU MX HAOIIOJACHUHU Yepe3 I[BETOBBIC (PHIHTPHI.
Pa3znen 12. KBanToBbBIE SIBJICHHUS.

Omneitel Pesepdopna u manerapHas Monaens atoma. Mogens aroma bopa. Hcemyckanue u
norJioieHue ceera aroMoM. KBauTtel. JInHeiyaTbie CIEKTPHI.

PagnoaktuBHOCTh. Anb(a, OeTa- 1 ramma-uznydenus. CTpoeHue aToMHOTO sipa. HykioHHas
MOJIeNIb aTOMHOTO siapa. M3otonsl. PagunoaktuBHble mpeBpanieHus. [lepron momypacnaga aTOMHBIX
anep.

SlnepHble peakiuu. 3aKOHBI COXPAHEHMS 3apsiIOBOIO M MAacCOBOIO YHUCEN. DHEpPrus CBS3U
aToMHbIX sifep. CBsi3b Macchl U 3HEpruu. Peakuuu cuHTe3a W JeneHus saep. VICTOUHMKH >HEepruu
Connna u 3BE37.

SnepHas sHepreTuka. J[efcTBUS paMOAKTUBHBIX U3JIyYEeHUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CnexTpbl U3Ty4eHHs U MOTJIOIICHHUS.

2. ChekTpsl pa3InYHbIX T'a30B.

3. CunexTp Bojmopoja.

4. HaGmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuérurka HOHU3UPYIOUTUX H3TyUYEHHUH.

6. Peructpanus uzmydeHus MPUPOIHBIX MUHEPATIOB U MPOAYKTOB.

Jlabopamopusie pabomot u onvimol.

—

HaO:roieHue CIUTONIHBIX ¥ TMHEWYAThIX CIIEKTPOB U3TYUYCHUS.

2. HccrmenmoBanwe TPEeKOB: HW3MEPEHHE HHEPrHHM YacTHUIBI 1O TOPMO3HOMY IyTH (TIO

¢dororpadusm).

3. H3mepeHwne paaroakTUBHOTO (hoHa.

IToBTOpHTENBLHO-0000111a101IHIT MOYJIb.

[ToBTOpUTENTHEHO-0000IIAOIMI MOTYJIb TMpPEIHA3HAYCH JUISI CUCTEMATH3aIllii W O0O0OIICHHS
NPEMETHOTO COJEPKAHUS M ONbITA JEATEIbHOCTH, MPUOOPETEHHOTO TPH M3YYEHHUH BCErO Kypca
¢u3uku, a Takke Ul MOArOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY OJK3aMEHY MO (U3MKE IS
00y4Jaronuxcsi, BRIOPaBIIUX 3TOT YUYCOHBIN MPEIMET.

[Ipu n3ydeHuN NaHHOTO MOJIYJSI PEaTU3yIOTCS U CHCTEMAaTU3UPYIOTCS BUIBI JESITEIBHOCTH, HA
OCHOBE KOTOPBIX OO0ECHeYHBAETCS JIOCTH)KEHHE NPEAMETHBIX M MeTalpeJIMETHBIX IUIaHUPYEMbIX
pe3yabTaToB 00ydeHUs, (HOpMHUpPYETCs €CTeCTBEHHOHAyYHas TPaMOTHOCTh: OCBOCHHE Hay4YHBIX
METO/IOB UCCIICAOBAHUS SBICHUN IPUPOIBI U TEXHUKH, OBJIAICHIE YMECHUSAMHU OOBSCHITH (PU3HMUECKHUE
SIBIICHHSI, TIPUMEHsSS TIOJYYCHHBIC 3HAHWsS, pellaTh 3a7add, B TOM YHCJIE€ KAa4eCTBEHHBIC U
IKCTIEpUMEHTANIBHEIE.

[IpuHIMOIHATBEHO NESTENbHOCTHBIM XapakTep JaHHOTO pasjiesia peaau3yeTcs 3a cU4€T TOro, 4ro
00y4JaroIuecst BBHITIOIHSIOT 33JJaHUsI, B KOTOPBIX UM TIPE/IaraeTcs:

Ha OCHOBE TOJTYYEeHHBIX 3HAHUN PAaCTO3HABATh U HAYYHO OOBSCHATH (PU3HUECKHE SIBIICHUS B
OKpY’Kalolleld MpHpoJie M TOBCEAHEBHOM >KU3HU; HCIOJIb30BAaTh HAy4HbIE METOJbl HCCIEAOBAHUS

(bU3NIECKUX SBICHUIA, B TOM YUCIIE JUIS
NPOBEPKU THIIOTE3 U TIOTYUYECHHUSI TEOPETHUECKUX BBIBOJIOB;

0OBSICHATh Hay4YHbIE OCHOBBI HanboJiee BaXXHbBIX JOCTH)KEHUI COBPEMEHHBIX TEXHOJIOTUH, HAIIpUMED,
MPAaKTUYECKOTO MCIIOJIb30BAHMS Pa3IMYHBIX HCTOYHHKOB SHEPTUH Ha OCHOBE 3aKOHA MPEBpAILCHUS U
COXpaHEHHS BCEX M3BECTHBIX BUJIOB YHEPTHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIET'O ObPA30BAHUA

N3ydenve (u3MKUM Ha ypOBHE OCHOBHOTO OOIIET0 OOpa30BaHUs HANPABIEHO HA JOCTHUKECHHE
JTUYHOCTHBIX, METANIPEMETHBIX U TIPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.
B pesynbraTte uzydueHus (U3MKU Ha YPOBHE OCHOBHOTO 0OIIero 0O0pa3oBaHUs y 00ydaromerocs
OyayT cOopMHUPOBAHBI CIEAYIOLIUE TNYHOCTHBIE PE3YJIbTaThl B YACTH:
1) naTPUOTHYECKOT0 BOCIIUTAHUSA:

* MpOSIBICHHE WHTEpeca K UCTOPHUU M COBPEMEHHOMY COCTOSIHHUIO POCCHUUCKON (hU3MUECKOU
HayKH;

* IIEHHOCTHOE€ OTHOIIIEHHE K JTOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa:kKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

* TOTOBHOCTb K aKTHUBHOMY YYaCTHIO B OOCY>KICHHHM OOLIECTBEHHO 3HAYUMBIX M ITHUYECKHX
po0JIeM, CBSI3aHHBIX C MPAKTHICCKUM MPUMEHEHUEM JIOCTIKEHUH (DU3HKHY;

*  OCO3HAHHME BAXHOCTH MOPAIbHO-3TUYECKUX MTPUHIUIIOB B ACSITEIIBHOCTH YUEHOIO;

3) acTeTH4eCcKOro BOCIIMTAHMS:

*  BOCIPHUATHE 3CTETUYECKMX KadeCTB (DU3MUECKOW HAyKW: €€ TapMOHHYHOTO TOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MMO3HAHUSA:

* OCO3HaHHWE IICHHOCTH (DU3MYECKON HAyKW KaK MOIIHOTO HHCTPYMEHTA IO3HAHUS MUpAa,
OCHOBBI Pa3BUTHSI TEXHOJIOT UM, BAKHEUIIIEH COCTaBIAIONIEN KYJIbTYPHI;

*  pa3BUTHUE HAYYHOU JIF0OO03HATEITHLHOCTH, HHTEPECA K UCCIEA0BATEILCKOM IEATEIbHOCTH;

5) dpopmupoBanusi KyJabTypbl 310POBbS U IMOIIHOHAJIBLHOI0 0JIATONIOJIYyYHS:

* OCO3HAHME IIEHHOCTH 0€30MacHOro 0Opasa KU3HU B COBPEMEHHOM TEXHOJOTUYECKOM MUPE,
BXHOCTH MPABIJI 0€30MACHOTO MOBEACHUS HA TPAHCIIOPTE, HA JOPOTaX, C AIEKTPUISCKUM U
TEIUIOBBIM 00OPYIOBaHHEM B JOMAIITHUX YCIIOBUSX;

*  chOpMHPOBAHHOCTH HaBbIKa peieKCHH, MPU3HAHUE CBOETO IMpaBa Ha OMIMOKY U TaKOTO K€
npaBa y JIpyroro 4ejoBeKa;

6) TPy10BOT0 BOCIIUTAHUSA:

* aKTMBHOE y4YacTHE B PEIICHUHU MPAKTHUUECKHX 3a7ad (B paMKax CEMbH, 00pa30BaTEIbHOU
OpraHu3aIiy, TOpoJa, Kpas) TEXHOJIOTHUECKOH U COIMATbHOM HAMPaBIEHHOCTH, TPEOYIOLTUX
B TOM YHCJIe U (PU3UICCKUX 3HAHUI,

* HHTEpeC K MPaKTUIECKOMY M3ydeHHIo Mpodeccuii, CBA3aHHBIX ¢ (GUBUKON;

7) 3K0JI0TH4eCKOT0 BOCIIMTAHMS:

* OpHUEHTalUs Ha MPUMEHEHHE (PUIMYECKUX 3HAHUN U1 pemieHus 3axad B 00JacTH
OKpY’Karollley cpe/ibl, IIIaHUPOBAHUS MTOCTYIKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUM IS
OKpY>Kalolle Cpebl;



0CO3HAHKE TJI00ATLHOTO XapaKTepa SKOJIOTHYECKHUX MPOOIIeM H ITyTel UX PEIICHHUS;

8) ajanTanuu K U3MEHSIIIMMCS YCJIOBHSAM CONMAIbLHON U PUPOIHOI Cpeabl:
OoTPeOHOCTH BO B3aUMOJICHCTBHHU IIPH BBIMTOJIHEHUH UCCIICIOBAHMIA U TIPOEKTOB (hH3UIECKOI
HAMPaBJIEHHOCTH, OTKPBITOCTD OIBITY M 3HAHUAM JIPYTHX;

TIOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUCCKYIO eI TeIbHOCTD;
noTpeOHOCTH B (POPMUPOBAHWN HOBBIX 3HAHUH, B TOM YKCIIE (DOPMYIHPOBATH HIEH, TOHITHS,
THIOTE3bI 0 PU3NYECKUX 00BEKTAX U SBICHHUSIX;

0co3HaHME Ae(HUIIUTOB COOCTBCHHBIX 3HAHUI U KOMIICTEHTHOCTEH B 001aCTH (PU3HKH;
IUTAHUPOBAHKE CBOETO PA3BUTHS B IIPHOOPETECHUH HOBBIX (PM3UUECKUX 3HAHUM;

CTpEeMIICHHE aHAIM3UPOBATh U BBISABJISATH B3AUMOCBS3H MPHUPOJIBI, OOIIIECTBA U SKOHOMHKH, B
TOM YHCJIE C HCIOJIb30BaHHEM (DU3NYCCKUX 3HAHUM;

OllEHKAa CBOMX JEWCTBHUH C Y4ETOM BIMSHHS Ha OKPYKAIONIYIO CPEIy, BO3MOKHBIX
r1I100anbHBIX ITOCIIENCTBHIH.

METANPEIMETHBIE PE3YJIBTATHI

B pesynbTaTe ocBOeHUs MporpaMMebl 1o (U3MKe Ha YPOBHE OCHOBHOI'O 0O0IIEro 0Opa3oBaHUs Y
oOyuatomerocst OyayT copMupoBaHbl METANIPEAMETHBIE Pe3yIbTaThl, BKIIOUYAIOIINE IO3HABATEIbHBIC
YHHBEpCAIIbHbIE y4YeOHBbIC JICHCTBHs, KOMMYHHMKATHBHBIC YHUBEPCAIbHBIC YYEeOHBIE CHCTBUS,

peryJsITUBHBIE YHUBEPCAIbHbIE YUEOHbIE IEHCTBUS.
Ilo3naBaTebHBbIE YHMBEPCAJbHbIE Y4eOHbIE 1eHCTBUS
Ba3oBrble Jjornyeckue aeiicTBHA:

BBISBJISITH U XapaKT€PU30BaTh CYILIECTBEHHbIE IPU3HAKH OOBEKTOB (SIBJICHUI);
YCTAQHABJIMBATh CYIIECTBEHHbIM MPHU3HAK KiIacCU(UKALMU, OCHOBAHMUA IJIsi O0OOLICHUS U
CpaBHEHMUS;

BbBIABJIATH 3aKOHOMCPHOCTH MW IPOTHBOPCUYHA B PACCMATPHUBACMBIX q)aKTaX, JaHHBIX H
HaOII0IEHUAX, OTHOCSIIMUXCS K (PU3UYECKUM SIBJICHUSM;

BBISIBJIATh IPUYMHHO-CJIEICTBEHHBIE CBA3H IIPU U3yUEHUH PU3NUECKUX SIBIICHUH U IPOLIECCOB,
ACJIaTh BBIBOJbI € HCIOJB30BAHUCM JCAYKTUBHBIX W HWHIAYKTHBHBIX YMOSaKqueHHﬁ,
BBIJIBUT'ATh TUIIOTE3bI O B3aUMOCBA3SIX (PU3NUECKUX BEIUYHH;

CaMOCTOSITENIbHO BbIOMpaTh croco0 pemnieHus yuyeOHOW (u3nmueckod 3anauu (CpaBHEHHE
HECKOJIbKMX BapUAHTOB peIlieHus], BEIOOp Hanboee MoAX0 IIEero ¢ y4ETOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPHEB).

ba3oBble nuccienoBarelbcKkue JeiiCTBUS:

MCII0JIb30BaTh BOIPOCHI KaK UCCIIEI0BATENbCKUM HHCTPYMEHT O3HAHMS,

IPOBOAMUTH IO CAMOCTOSITEIbHO COCTABJIIEHHOMY IUIaHy OIBIT, HECIOKHBIM (u3nuecKkuit
HKCIEPUMEHT, HEOOIBIIIOE HCCIeI0BaHNE (PU3NIECKOTO SIBICHUS;

OLIEHUMBAaTh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh HMH(OpMAIUIO, MOJYYEHHYIO B XOJe
WCCJIEI0BAHNS WIH SKCIIEPUMEHTA,

CaMOCTOSITENIbHO (POPMYJIMPOBaTh O0OOIIEHUS M BBIBOJBI IO PE3yJbTaTaM IMPOBEIEHHOTO
HaOJII0/1eHU, OMbITA, UCCIIE0BaHMS;

IPOrHO3UPOBATh BO3MOXKHOE JajibHEillee pa3BUTHE (PU3NYECKUX IPOLECCOB, a TaKKe
BBIJIBUTATh MPEANOJIOKEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTAX.



PabGora ¢ unpopmanmeii:

OPUMEHATHh pa3IMYHbIE METOJbl, HMHCTPYMEHTHI M 3alpochl NpU TIOUCKE M OTOOpe
MHGOPMALIMY WM JaHHBIX € YYETOM IIPEUI0KEHHON yueOHOU (hU3n4ecKoi 3a1auu;
AQHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh MH(DOPMALIUIO PA3IMYHBIX BHI0B
U GOpM IpeCTaBICHHUS;

CaMOCTOSITENIbHO  BbIOMpATh ONTHUMaJbHYIO (GOpMYy MpeacTaBlieHHs HHGOpMAlMU U
WITIOCTPUPOBATH PEIIaeMble 3a7aui HECIOKHBIMU CXEMaMH, AUarpaMMaMu, HHOU TpaduKoit
U UX KOMOMHALIUSMH.

KOMMyHI/IKaTI/IBHbIe YHUBEpPCAJIbHBIEC yqeﬁnme JaeilicTBUA:

B X0Ji¢ 00CyX/IeHUsI y4eOHOr0 MaTepuaia, pe3ysibTaToB JabopaTOpHBIX PabOT U MPOCKTOB
3a7[aBaTh BOIPOCHI IO CYIIECTBY 0OCYKIaeMOI TEMBbI U BBICKA3bIBATh UJICH, HAIICIICHHBIC HA
peleHue 3aauu 1 moJyiep kaHue 0JiaroxkenaTeIbHOCTH OOLICHNUS;

COIOCTABJISITh CBOU CYXKJICHHS C CY)KIACHUSMH JPYTUX YYaCTHUKOB JHajiora, 0OHapyKUBATh
pas3nuyme U CXOJCTBO TO3HIINN;

BBIPa)KaTh CBOIO TOYKY 3PCHHUS B YCTHBIX U TUCHBMEHHBIX TEKCTAX;

nyOJIMYHO TPEJCTABJISATh PE3yJbTaThl BBITOJHEHHOTO (DU3NYECKOTO OIbITa (3KCICPUMEHTA,
HCCIICIOBAHMUSI, IPOCKTA);

MOHMMAaTh U HKCIOJb30BAaTh MPEUMYIIECTBA KOMAHIHOW M WHAWBUIYAIbHOW pabOTHI MPH
pELICHUH KOHKPETHOW (DU3NYECKOM MPOOIIEMBI;

NPUHUMATH IIETTH COBMECTHOH JIeATEIbHOCTH, OPTaHN30BbIBATh JICHCTBHUS 110 €€ JOCTHKEHHIO:
pacmipenensiTs poiid, 00CYk AaTh MPOIECCHl U Pe3yIbTaThl COBMECTHON pabOThI, 0000IIaTh
MHEHHUSI HECKOJIBKHX JIFOJICH;

BBHITIOJIHATh CBOKO 4acTh palOThI, JOCTHTasi KayecTBEHHOTO pe3yjbTara IO CBOEMY
HAIMPaBJICHUIO U KOOPJMHUPYSI CBOU JICHCTBUSI C IPYTUMH WICHAMU KOMaH/IbI;

OIICHWBATh KAa4eCTBO CBOETO BKJaJa B OOIIUI MPOAYKT MO KPHUTEPUSM, CAMOCTOSATEIHHO
c(OpMyITHPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBUSI.

PeryisiTuBHbIe YyHHBepcaJbHbIe YUeOHbIE TelicTBUS

Camoopranuszaums:

BBISIBJIATH MPOOJIEMbl B JKU3HEHHBIX M yUCOHBIX CHUTYAIUSX, TPEOYIOIIUX JUIS PEIICHUS
(U3NUECKUX 3HAHUM;

OPUEHTHPOBATHCS B PA3JIMYHBIX TIOJIX0/IaX MPHHSTHUS PEHICHUH (MHIAUBHUIyaTbHOE, TPHHITHE
pelleHus B rpyne, NpUHATHE PEIICHUH TPYNIoN);

CaMOCTOSITENIbHO COCTaBJISATh QITOPUTM pEHICHHUS (PHU3MUECKOW 3alaud WM  TUIaHa
UCCIICIOBAaHUA C YYETOM HUMEIOMIUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH Tpe/IaracMble BApUAHTHI PCIICHHUI,

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬁMOKOHTpOJ’lb, IMOIMOHAJIbHbII HHTEJIEKT:

JlaBaTh a/IEKBATHYIO OIIEHKY CUTYallud U MpeaiaraTh I1aH €€ n3MEHEHMS,

OOBSCHATH TPHYUHBI IOCTHKEHUS (HEHOCTH)KEHHS) pEe3yJbTaTOB JESTEIbHOCTH, JaBaTh
OLIEHKY NMPHOOPETEHHOMY OIBITY;

BHOCHUTh KOPPEKTHUBBI B JIEATENBbHOCTh (B TOM YHCJIE€ B XOJ BBIIOJIHEHUS (PU3NYECKOTO
UCCIIEZIOBAaHNS WM MIPOEKTA) Ha OCHOBE HOBBIX OOCTOSATENBCTB, N3MEHUBIINXCS CUTyalui,
YCTQHOBJICHHBIX OIMOOK, BOSHUKIIHNX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE PE3yJIbTaTa eI U YCIOBUSIM;

CTaBHUTH ce0s Ha MECTO JIPYTOro 4YeloBeKa B XOJ€ CIopa WU AUCKYCCHH Ha HayYHYIO TEMY,
MOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOTo;

IpU3HABaTh CBOE MPaBO Ha OIIMOKY MpPH pelIeHUH GU3NYECKUX 3aJau WK B YTBEPKICHUSIX
Ha Hay4YHbIE TEMbI M TAKOE K€ IIPaBO JAPYyToro.

MNPEJIMETHBIE PE3YJIBTATHI
K xoH1y o0yueHus B 7 KJjiacce nmpeMETHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPAXKATh
c(hOpMHUPOBAHHOCTD Y OOYYAIOIINXCA YMEHUM:

UCTIOJIB30BATh MOHATHUS: (PU3NYECKUE U XMMUYECKHUE SBICHHS, HAOMIOACHUE, SKCIIEPHUMEHT,
MOJIeJIb, TUIIOTE3a, €AMHULIBI (PU3MUECKUX BEJIMYHMH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHUS
BemecTBa (TBEPIOE, KHUAKOE, Ta3000pa3HOE), MEXaHWYECKOE MABWXKEHUE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPSMOJIMHEHHOE), TPACKTOpHs, paBHOACHCTBYOIIAs cuia, aedopmarus
(ynpyras, njaacTu4eckas), HeBECOMOCTb, COOOIAIOIINECS COCY/IbL;

pasnuuarh sBiIeHUA (Aud@dys3us, TEIUIOBOE ABMKEHHE 4YacTHUL] BELIECTBA, PAaBHOMEPHOE
JBUKEHNE, HEPABHOMEPHOE IBUKEHHUE, MHEPLIUS, B3aUMOJICHICTBUE TEJ, PABHOBECHE TBEPIBIX
TeJI C 3aKPeIIEHHON OChIO BpallleHHsl, Iiepe/iada 1aBJIeHUs TBEPABIMU TelIaMHU, )KUIKOCTIMU U
razaMu, aTMoc(epHoOe J1aBlieHHE, MJIaBaHUe Tel, MPEBPALICHUS] MEXaHUUYECKON dHEPIUH) IO
ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, AEMOHCTPUPYIOIIUX JaHHOE
(bu3HYECcKOe SBICHHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SIBICHUN B OKPYXKAIOIIEM MHUpPE, B TOM
yucie (U3NYEeCKue sIBICHUS B IPUPOE: IPUMEPHI IBMXKEHUS C pa3IMYHBIMU CKOPOCTSAMHU B
KUBOW M HEXHUBOH NpuUpOAE, ACUCTBUE CHUJIBI TPEHUS B IPUPOJE U TEXHHUKE, BIMSHHE
aTMOC(epHOTo AaBJICHH Ha )KUBOM OpraHU3M, IJIaBaHUE PBIO, phIYark B TEJIE YeI0BEKa, MPU
3TOM NEpPEBOJIUTH MPAKTUYECKYIO 337ady B y4eOHYI0, BBIIENATh CYIIECTBEHHbIE CBOICTBa
(mpu3HaKy) (PU3HYECKHX SIBICHUH;

OINKCBHIBATh HM3Y4YECHHbIE CBOWCTBA TeNl M (DU3WYECKUE SIBICHUS, UCHOIb3Yys (U3UUECKUE
BEJIMYMHBI (Macca, 00bEM, IIIOTHOCTh BEILECTBA, BPEMsl, IyTh, CKOPOCTb, CPEIHSISI CKOPOCTb,
CHJIa YIIPYTOCTH, CUJla TSDKECTH, BEC TeJa, CUJIa TPEHMU S, AaBlieHuE (TBEPIOTO Tea, KUAKOCTH,
rasa), BbITAJIKUBAIOLIasl CUJIa, MEXaHWYECKas paboTa, MOLTHOCTb, IJIEYO CUIIbI, MOMEHT CUJIBI,
KO3 (UILIMEHT MOJIE3HOT0 JEMCTBHUS MEXaHU3MOB, KUHETHYECKasl U OTEHIMAIbHAs YHEPTHUs),
OpU ONUCAHUU TPABHIIBHO TPAKTOBATh (PU3MUECKHI CMBICI HMCIIOJIB3YEMbIX BEIUYMH, HUX
0003HAYEHUS U €IMHULIBI (PU3MUECKUX BETMYNH, HAXOIUTh ()OPMYJIbl, CBA3BIBAIOIINE JAHHYIO
¢u3NYECKyl0 BEIUYMHY C JPYTMMH BEIMYMHAMH, CTPOUTh TIpapUKud HU3YyYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINUMH;

XapaKTepu30BaTh CBONCTBA Tel, (PU3MUECKHE SBICHMS M IPOLECCHI, MCIOJIb3Ys IpaBHiIa
CIIOKEHMsI cuil (BIOJb OOHOW mpsiMoi), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena,
IPaBUJIO paBHOBecUsl pblyara (0J10Ka), «30JI0TOE MPABUIIOY» MEXAHHMKH, 3aKOH COXPaHEHHS
MEXaHUUYECKON YHEPIUH, IIPU ITOM J1aBaTh CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIIUCBIBATh
€ro MaTeMaTUYECKOE BBIPAKEHUE;



OOBSACHATH (PU3UUECKUE SBJICHHUS, TPOILIECCHl U CBOWMCTBA TEJ, B TOM YHCIIC U B KOHTEKCTE
CUTyalluil MPaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBISABISATH MPUUYUHHO-CIECICTBEHHBIC
CBSI3U, CTPOUTH OOBSICHEHHE U3 1 —2 JIOTMYECKHUX I1aroB ¢ OMOpoi Ha 1—2 W3y4eHHBIX CBOMCTBA
bu3YeCcKuX SBICHUH, GPU3MUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemiars pacy€THbIe 3a1a4n B 1—2 NeCTBHS, UCTIONB3YS 3aKOHBI U ()OPMYIIbI, CBSI3BIBAIOIINE
¢dbu3MYecKre BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4y 3aIllMChIBATh KPaTKOE YCIOBHE,
MOJICTABIIATh (DU3MUECKUE BEIUYMHBI B (HOPMYJIBI W TIPOBOJUTH PACUEThl, HAXOIUTH
CIIpaBOYHBIC JAaHHBIE, HEOOXOAMMBbIE MIJIs pElIeHUs 3aJad, OICHUBATh PEaATHCTUYHOCTH
MOJTYYEeHHOW (PU3MUECKON BEIMYNHBI,

pacrmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUThH MPH MOMOIIH (PU3NIECKUX METOJOB, B
OTHMCAHUU MCCIIEIOBAHUS BBIACIATH MIPOBEPSEMOE MPEANON0KeHUe (TUIIOTE3Y ), pa3indaTh U
WHTEPIPETUPOBATh TOJYYEHHBIM pe3yJbTaT, HAXOJWTh OIIMOKA B XOJ€ OIBITA, JeNaTh
BBIBO/IbI 110 €70 PE3yJIbTaTaM;

MIPOBOJIUTH OTBITHI 1O HAOTIONEHUIO (PU3UYECKUX SBICHUN WM (PU3HUYECKHX CBOMCTB TEII:
dbopMyIUpOBaTh MPOBEPSEMBbIE MPEANOI0KEHUS, COOMPATh YCTAHOBKY W3 MPEIOKEHHOTO
000pyI0BaHUsl, 3aMUCHIBATH X0/ OMBITAa U (HOPMYJIUPOBATH BHIBOIBL;

BBITIOJIHTh TPSMBIE HM3MEPEHHUsSI PACCTOSIHUS, BPEMEHH, MacChl Tena, Oo0bEMa, CHUJIBI H
TEMIEPaTypbl C UCIOJIb30BAHUEM AaHAJIOTOBBIX M MH(PPOBBIX MPUOOPOB, 3AMKCHIBATH
MoKa3aHusi IpuOOPOB C YUETOM 3a/1aHHON aOCOIOTHOM MOTPEUTHOCTH U3MEPEHUIA;
MPOBOJIUTH HKCCIICIOBAaHUE 3aBUCUMOCTH OJIHOM (DU3MYECKOM BEIMYMHBI OT APYTOH ¢
UCIIOJIb30BAHUEM MPSMBIX U3MEPEHHH (3aBUCMMOCTH MYTH PAaBHOMEPHO JBUXKYIIETOCS Tela
OT BPEMEHHM JIBFDKCHHS TeJla, CHIIBI TPSHHs CKOJIbKEHHUS OT Beca Tela, KadyecTBa 0O0paboTKu
MOBEPXHOCTEN TEJI U HE3aBUCUMOCTH CUJIBI TPEHUS OT IJIOMIAIN COTPUKOCHOBEHUS TEJ, CHUJIIBI
YOPYTOCTH OT Y/UIMHEHUS IPYKUHBI, BBITATKUBAIOIIECH CUIIBI OT 00bEMa MOTPYKEHHOM YacTH
TeJa U OT TUIOTHOCTH JKHUJIKOCTH, €€ HEe3aBUCHMOCTH OT TUIOTHOCTH Teja, OT TTyOWHBI, Ha
KOTOPYIO IOTPY>KEHO TEJ0, yCIIOBUH TUTABAHUS TEJl, YCIOBHI PaBHOBECHS phluara u OJIOKOB),
y4acTBOBaTh B MJIAHHUPOBAHUHU Y4€OHOTO MCCIIEJOBAHUSI, COOMPATh YCTAHOBKY U BBIMIOJIHATH
WU3MEpPEHUsI, CIEeAysl MPEeAIOKECHHOMY IUIaHy, (UKCHPOBATh pPE3yabTaThl IMOJYyUYEHHON
3aBUCHUMOCTH (DM3MUECKUX BEIMYWH B BHUJE MPEATOKEHHBIX TaOMUIl U TpaduKoB, AeIaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBAHUS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMYUH (TIJIOTHOCTh BEIIECTBA KUJKOCTH U
TBEPJOrO TeNa, CUJIa TPEHUS CKOJBXKEHUs, NAaBJICHHE BO3[yXa, BbITAJIKMBAIOUIAas Ccuia,
JIEHCTBYIONIAs Ha TOTPYKEHHOE B JKUIKOCTH TeNO, KOd(PHUIIMEHT TMOJIE3HOTO ICHCTBUSA
MPOCTHIX MEXAHU3MOB), CIEIYs MPEJIOKEHHON MHCTPYKIUU: MIPU BBIMOJHEHUU W3MEPEHUM
coOHpaTh FKCIIEPUMEHTAIBLHYIO YCTAHOBKY M BBIYHUCIIATH 3HAYCHUE UICKOMOU BEITMYHUHBL;
co0IIr01aTh IpaBHIIa TEXHUKHU 0€30MacHOCTH MpHU padoTe ¢ J1abopaTOPHBIM 000PYAOBAHUEM;
YKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JTUHAMOMETP, COOOIIAIOIINECS COCY/bl, OapOMETp, phluar, MOJBHMXKHBIA W HEMOJIBWKHBIN
010K, HAKJIOHHAS IIOCKOCTE;

XapaKTepU30BaTh MPUHIIUIILI IEHCTBUS W3YYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C
Omopoil Ha uX omnucaHus (B TOM 4YHCHE: TOMIIMITHUKHA, YCTPOHWCTBO BOJOMPOBOJA,
TUPABIMYECKUI TIPecC, MAaHOMETP, BBICOTOMED, MOPIITHEBON HACOC, APEOMETP), UCIOJIB3Ys



3HaHUS O CBOMCTBaX (U3MYECKUX SIBICHUH W HE0OXoaumble (u3nyeckue 3aKOHBI M
3aKOHOMEPHOCTH;

MPUBOJUTH MPUMEPHI (HAXOAUTH HHPOPMAIUIO O IPUMEPAX ) MPAKTHIECKOT'O UCIIOIb30BAHUS
Gbu3NYeCKUX 3HAHWUW B TIOBCETHEBHOW KHU3HM Mg oOOecrmedeHus Oe30MacHOCTH TpH
oOpaimeHuu ¢ TpuUOOpaMH W TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHHS 3J0POBbS U
cOOJTIOIGHUS HOPM HKOJIOTMYECKOTO MOBEJICHUS B OKPYXKAIOIIeH cpelie;

OCYIIECTBIISATh OTOOP MCTOYHUKOB MH(oOpMaluu B MIHTepHETE B COOTBETCTBUU C 3aJJaHHBIM
MIOMCKOBBIM 3allpOCOM, Ha OCHOBE UMEIOLIMXCS 3HAHMM U NMyTEM CPAaBHEHMS Pa3IMYHBIX
HMCTOYHHUKOB BBIJICISTH HHPOPMAIIUIO, KOTOPAs SBIISETCS MPOTUBOPEYUBON MITH MOXKET OBITh
HEJIOCTOBEPHOM;

UCIONIb30BaTh MPH BBIMOJIHEHUU YYE€OHBIX 3aJaHUil HAYYHO-TIOMYJSPHYIO IUTEPaTypy
(GU3UYECKOTO CONEpXKaHUs, CIPABOYHBIC MaTepHalbl, pecypchl ceTu WHTepHeT, BIaaeTh
npuéMaMHu KOHCHEKTHPOBAaHUS TEKCTa, peoOpa3oBaHusi MH(GOPMAIMKU U3 OJHOW 3HAKOBOK
CUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIE KpaTKHE NHUCHMEHHBICE W YCTHBIE COOOIICHHS Ha OCHOBE 2—3
UCTOYHUKOB WH(pOpMauu (U3MUYECKOTO COACpKAHUSA, B TOM YHCIE MyOIMYHO [enaTh
KpaTKue CcOOOIIEHHsS O pe3ysibTaTaX MPOEKTOB WM Y4YEOHBIX HCCIEIOBaHHM, MpU 3TOM
IPaMOTHO HCIIONH30BaTh W3YUYCHHBIN MOHATHIHBIN anmapar Kypca (QU3MKH, COMPOBOXKIATH
BBICTYIUICHHE MTPE3EHTAIIHEIH;

TIPY BBITIOJITHEHUH YYEOHBIX MPOEKTOB U UCCIEAOBAHUN pacpeieNsiTh 00S3aHHOCTH B TPYIITIS
B COOTBETCTBHMH C IMOCTaBJICHHBIMH 3a/1a4yaMH, CIEIUTH 32 BBINOJIHEHUEM ILJIaHA JIEHCTBUM,
aJIcKBaTHO OILIGHUBAaTh COOCTBEHHBIM BKJIAJ B JEATENbHOCTh TPYIIbI, BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMO/ICHCTBUE, YUUTHIBAsI MHCHUE OKPYKAIOIIUX.

K xoH1y o0yuenus B 8 kiiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPAXKATh
c(hOpMHUPOBAHHOCTD Y OOYYAIOIIMXCS YMEHUM:

MCIIOJIb30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEINIOBOE ABM)KEHUE aTOMOB U MOJIEKYJI,
arperaTHble COCTOSHUS BEIIECTBAa, KPUCTAIUIMUECKHUE M aMOp(HbIe Tejia, HACBILICHHBIH U
HEHACBHIIICHHBIN Tap, BIAKHOCTh BO3JyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIJIOBOU
JBUTATENb, AJIEMEHTApHBIN AJIEKTPUYECKUI 3apsf, 3JIEKTPUYECKOE I0JI€, NPOBOJHUKU H
JUDJIEKTPUKU, TIOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE T10JIE;

pasznuyath sBJIEHUSA (TEIUIOBOE pACHIMPEHHWE U C)KaThe, TeIulonepeaaya, TeIIoBoe
paBHOBECHE, CMAayMBaHUE, KAalWUIAPHBIE SBIICHUS, UCIIApEHHE, KOHJCHCALMs, IJIABICHUE,
KpucTalm3anus — (OTBepAeBaHUE), KHUIIEHWE, Termjonepenada  (TEIIONpOBOIHOCTb,
KOHBEKLIMS, M3Iy4YeHHUE), DJIEKTpU3alus TeJl, B3aUMOJCICTBUE 3apsAloB, JAEHCTBUSA
JJIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHME, B3aUMOJACHCTBUE MArHUTOB, JIEWCTBHE
MarHUTHOTO MOJISI HAa MPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHasl MHIYKIIMS) IO OMMCAHUIO UX
XapakTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIMX HaHHOE (uznueckoe
ABJICHUE;

pacrno3HaBaTh MPOSIBJICHUE U3YUYEHHBIX (U3NYECKHUX SBJICHUN B OKPY)KAIOILIEM MHUDPE, B TOM
qucie GU3NIECKUe IBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSHKEHUE U KaTWIIJISIPHBIE SIBIICHUS
B IIPUPOAE, KPUCTAUIBI B IpHUpone, usnydeHue CoJIHIA, 3aMep3aHue BOJOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHUE pPOCHI, TyMaHa, MHEs, CHEra, JJEKTPUYECKUE SIBJICHUS B aTMocdepe,
9JIEKTPUUYECTBO JKMBBIX OPraHU3MOB, MAarHUTHOE Toje 3eMiu, Apeiid MoICcoB, poib
MarHUTHOTO MOJS i JKU3HM Ha 3emjie, MOJSIPHOE CHUSHUE, NPU 3TOM TMEePEeBOAUTH



IPAaKTUYECKYI0 3aJady B YyueOHyl0, BBIAEIATH CYLIECTBEHHBIE CBOMCTBA (IIPU3HAKH)
bu3nUecKuX SBICHUIA;

ONHUCBHIBATh HM3YYCHHbIE CBOWCTBA TeJl M (PU3MYEeCKHUe SBJICHUS, HUCHOJb3Yysd (U3NUECKUe
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSSI DJHEPIHsi, KOJIMYECTBO TEIUIOTHI, YyJAelbHas
TEIUIOEMKOCTh ~ BEILLECTBA,  yJAENbHAs  TEIUIOTa  IUIABJIEHUS, YJEJIbHasg  TEIuloTa
napooOpa3oBaHus, yJIeJIbHas TEIJI0Ta CrOPaHus TOIIMBA, KOA(PGUIIMEHT 0JIE3HOr0 NeHCTBUS
TEIUIOBOM MalIMHBI, OTHOCUTENIbHAS BIAXKHOCTh BO3/yXa, AIEKTPUUYECKUH 3aps]l, Cuila TOKa,
JJIEKTPUYECKOE HANPSUKEHUE, COIPOTUBIEHUE IPOBOJHUKA, YICIBHOE CONPOTHBIICHHE
BELIECTBa, pab0Ta U MOIIHOCTh IEKTPUUYECKOTO TOKA), TPU OMTMCAHUH MPAaBUIILHO TPAKTOBATh
(¢u3nUecCKuil CMBICT HCIONb3YEMBIX BEIUYMH, OOO3HAYECHUS W EAUHUIBI (U3NIECKUX
BEJIMYMH, HaXOAUTh (DOPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYIO BEJIUYHHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH IPapUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYNH;
XapakTepu30BaTh CBOWCTBA Tell, (PU3UUYECKUE SBJICHUS U MPOLECCH], UCIOIb3YsI OCHOBHBIE
HOJIOKEHHUS  MOJIEKYJISIPHO-KMHETHMYECKOW TEOpUM  CTPOEHHUS  BELIECTBA, IMPUHLIHUI
CYIEpIIO3ULNH NI0JIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHMsI 3apsizia, 3akoH OMa Juis
ydacTka uenu, 3akoH J[kxoyns—JleHna, 3akoH COXpaHEHHMS JHEPIMM, NP 3TOM [aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIHMChIBATh €r0 MaTEMAaTUYECKOE BBIPAKEHUE;
OOBSICHATH (PU3UYECKHE MPOLECCHl M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyalui
IPAaKTUKOOPHEHTUPOBAHHOI'O XapaKTepa: BBISABIATh IPUUMHHOCIEICTBEHHbIE CBSA3H, CTPOUTH
oOBbsicHeHUE U3 1—2 JIOTHYECKUX IIaroB ¢ OMOpoi Ha 1—2 M3YYEHHBIX CBOMCTBA (PU3MUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3a1a4u B 2—3 NeHCTBUS, UCIIOJIB3Ys 3aKOHBI U ()OPMYIIbI, CBSA3bIBAIOIINE
¢u3nveckre BeIMYMHBI: Ha OCHOBE aHAJIM3a YCJIOBUS 3a[lauy 3alHChIBATh KPATKOE YCIOBUE,
BBISIBJIATh HEJOCTAaTOK JAHHBIX JUId PELIeHHs 3aJayd, BbIOMpATh 3aKOHBI M (DOPMYIIBL,
HEOOXOUMbIe Ui €€ pelieHUs], TPOBOAUTh pacuéThl U CPaBHUBATH MOJIYYEHHOE 3HAUCHUE
($U3MUeCKOi BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh NMpoOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPH MOMOLIM (PU3NYECKUX METOMOB,
UCIOJIb3YSl ONMCAHUE HCCIIEJOBAHUS, BBIIENIATH IMPOBEPSIEMOE MPEANONIOKEHHE, OLIEHUBATh
IIPABWIBHOCTB MOPSI/IKA IPOBEIEHUS UCCIEA0BaHNUs, A€TIaTh BBIBObI;

IIPOBOJUTH OMBITHI 110 HAOMIOACHUIO (U3UYECKUX SABICHUM WIN (U3UUYECKUX CBOWCTB Tel
(KanwIIsipHBIE SIBJICHUS, 3aBHCHUMOCTh JIaBJIEHMSI BO3QyXa OT €ro oObéma, TeMIeparypsl,
CKOPOCTH IIpolLiecCa OCTBIBAHUS M HArpeBaHus INpU H3JIYYEHHUHM OT LIBETAa W3JIydarollen
(mornomiaromei) NOBEPXHOCTH, CKOPOCTh HUCHAPEHHs BOJABI OT TEMIIEpaTypbl KUAKOCTH U
ionaau €€ MOBEpXHOCTH, JIEKTPHU3ALUs TeNl U B3aUMOJECHCTBUE JIEKTPUUECKUX 3aps0B,
B3aMMOJICHCTBHE TOCTOSHHBIX MAarHUTOB, BHU3yaJM3alldsi MArHUTHBIX TOJEH HMOCTOSHHBIX
MarHuToB, IEHCTBUS MarHUTHOI'O MOJIS HA IPOBOJAHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHuTa,
CBOWMCTBA  AJIEKTPOABHMIraTeNsl IMOCTOSHHOTO TOKa): (opMyInupoBaTh IMpOBEpsieMbIe
IPENONI0KEHUs, COOUpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 00OpYJOBaHUS, OMHUCHIBATh XOJ
omnbITa U (pOpMyIHPOBATH BHIBOBL;

BBITOJHATh IPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIbHON BIIAKHOCTHU BO3/yXa, CHUJIBI
TOKa, HANpSIKEHHUs] C HCIOJb30BAHUEM AaHAJOTOBBIX MPUOOPOB M AATYMKOB (U3NYECKUX
BEJIMYMH, CpaBHUBAThb pE3yJbTaTbl H3MEpPEHUN C Y4YETOM 3aJaHHOM aOCONIOTHOU
HOTPELIHOCTH;



MPOBOJIUTH HKCCIICIOBAaHUE 3aBUCUMOCTH OJIHOM (DM3MYECKOW BEIMYMHBI OT APYTOH C
HUCIIOJIB30OBAHUEM HpHMBIX I/I3M€peHI/II71 (3aBI/ICI/IMOCTB COHpOTI/IBJIeHI/IH HpOBOI[HI/IKa OoT €ro
JUTMHBI, TUTOMIAAM TIOMEPEYHOT0 CEUEHUS U YJEIbHOTO CONPOTHBJICHUS BEIIECTBA
HpOBOI[HI/IKa, CHJIBI TOKa, I/I)IYHIGFO qepe3 HpOBO)IHI/IK, oT HaprDKeHI/ISI Ha HpOBO)IHI/IKe,
HUCCJICOO0BAHUC IIOCJICI0BATCIIBHOI'O 148 HapaHHCJILHOFO COGILI/IHGHI/Iﬁ HpOBOI[HI/IKOB)Z
MJIAaHUPOBATh HWCCJIEIOBAaHKWE, COOMpaTh YCTAHOBKY W BBITIOJNHITH HW3MEPEHHUs], CIEIys
NPEIOKEHHOMY IIIaHy, GUKCUPOBATH PE3yJIbTATHI OyYeHHON 3aBHCUMOCTH B BUJIE TAOIHUI]
U TpaduKOB, AeaTh BHIBOABI MO Pe3yJIbTaTaM UCCICI0BAHUS;

HpOBOJII/ITB KOCBCHHBIC I/IBMepeHI/IH (1)I/ISI/II-IGCKI/IX BCINYNH (y,}IeJ'II)HaH TEIIOEMKOCTD
BEIIECTBA, COMPOTHUBIICHUE IPOBOJHUKA, padOTa M MOIIHOCTh 3JIEKTPHUECKOTO TOKA):
IUTAHUPOBATh U3MEPEHHsI, COOMPATh SKCIIEPUMEHTAIILHYIO YCTAHOBKY, CIELysl TPEI0KEHHON
I/IHCTPYKHI/II/I, U BBIYUCIATH 3HAUCHHUEC BCIINYUHBI,

coOJTIOIaTh IPaBHIIa TEXHUKH O€30MaCHOCTH MpH paboTe ¢ 1abopaTOPHBIM 000PYAOBaHUEM;
XapaKTEPHU30BaTh MPUHIUIBI JCHCTBUS U3YYCHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMCTB C
0H0p0171 Ha UX OIITMCAHUA (B TOM YHCIIC. CUCTEMA OTOIUJICHUA JOMOB, FI/IFpOMeTp, HapOBafl
TypOHHa, aMIepMeTp, BOJIBTMETP, CYETUNK DIEKTPHUUECKON SJHEPTUH, DIIEKTPOOCBETUTEIbHBIC
pUOOPHI, HATPEBATEIbHBIC JIEKTPONPHOOPHI (IIPUMEPHI), JIEKTPUUECKUE TTPEIOXPAHUTEIH,
3H€KTpOMaFHI/IT, 3H€KTpO,Z[BI/II‘aTeHB IIOCTOAHHOT' O TOKa), I/ICHOJIB?)YH 3HAHUSA O CBOﬁCTBaX
bU3HYEeCKUX SBICHUN U HEOOX0IMMbIe (U3HYECKHIE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MIPOCThIE TEXHUYECKHE YCTPOUCTBA U M3MEPUTENIbHbBIE TPUOOPHI [0 CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (KUJKOCTHBI TEpMOMETp, TEPMOC, IICUXPOMETpP, THUTPOMETP,
JIBUTATEIh BHYTPEHHETO CrOpaHUs, JJEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbl
3HCKTpI/I‘-ICCKI/IX HCHCfI C IIOCJICI0BATCIbHBIM U HapaJIHGJIBHBIM COCAUHCHUEM DJIEMCHTOB,
paznuuasi ycIoBHbIE 0003HAUEHUS HIIEMEHTOB JIEKTPUUECKUX IIeTe;

MPUBOIAUTH MIPUMEPHI (HAXOIUTh HHPOPMAITHIO O MPUMEPax) MPAKTUUECKOTO UCIIOIb30BaHUS
¢u3nveckux 3HAHUM B TIOBCEIHEBHOW JKM3HM JUId oOecredeHus: Oe30macHOCTH IpH
oOpaiieHuu C mpudopaMu M TEXHHUYECKUMHU YCTPOWCTBAMH, COXpPaHEHHUS 30POBBS U
COOJTFOICHUST HOPM DKOJIOTHYECKOTO TTOBEJICHUS B OKPYXKAIOIICH cpelie;

OCYIIECTBIIATh MOUCK HMH(pOpMaMK (U3NYECKOTo cojepkaHus B HTepHeTe, HA OCHOBE
UMEIOIUXCA 3HAHWUM W TYTEM CpaBHEHUS JIOMOJHHUTCIBHBIX HCTOYHUKOB BBIICIATH
UH(pOpMaINIO, KOTOpas SIBJISIETCS POTUBOPEUNBOI UM MOXKET OBITH HEOCTOBEPHOI;
UCIIOJIb30BAaTh MPU BBHINOJHEHUM YYEOHBIX 3aJaHUN HAYYHO-IIOMYJIAPHYIO JIMTEPATypy
(GU3UYECKOTO COJEpX,aHUs, CIPAaBOYHBIC MaTepHabl, Pecypchl ceTu WHTepHeT, BIaaeTh
npuéMaMy KOHCIIEKTHPOBAHHS TEKCTa, MPeoOpa3oBaHust WHPOPMAIIMU U3 OJHON 3HAKOBOU
CUCTEMBI B JIPYTYIO;

co3JaBaTh COOCTBEHHBIC TIMCBMEHHBIE M KpaTKHE YCTHBIE COOOIICHHS, 00001as
UH(POPMALINIO U3 HECKOJIBKUX UCTOYHUKOB (PU3NYECKOTO COJICPIKaHUs, B TOM YHCIIE ITyOJIUYHO
MPEJICTABNIATh Pe3yIbTaThl MPOEKTHON WM HCCIIEIOBATENbCKON JESITeTbHOCTH, MPH ITOM
rPaMOTHO MCIIOJIb30BaTh M3YUYEHHBIN MOHATHUMHBIN anmapar Kypca (GU3HKH, COMPOBOXKIAThH
BBICTYIUICHHE MTPE3CHTAIIHEIH;

IIPH BBITIOJITHCHUH YUYEOHBIX IMPOCKTOB U UCCIIEA0BAaHU N (PU3UUECKUX MTPOIIECCOB PACTIPEIALCIIATh
06$I3aHHOCTI/I B prHHC B COOTBCTCTBHU C IIOCTAaBJICHHBIMH 3aJadyaMH, CJICIUTb 3a
BBHITIOJTHEHUEM IIJIaHA ACUCTBUN U KOPPEKTHPOBATH €T0, aJICKBAaTHO OI[ECHUBATH COOCTBEHHBIN



BKJIaJl B IESITEIBHOCTb I'PYIIIIbI, BBICTPAaUBaTh KOMMYHHUKAaTUBHOE B3aMMO/ICHCTBHE, IPOSBIISA
TOTOBHOCTb pa3periaTts KOH()IUKTHI.

K koHiy o0yueHus B 9 kjacce npeMeTHbIE pe3ybTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPAKaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCS YMEHHI:

UCIIOJIb30BAaTh  IOHATHS: CUCTEMa OTCYETa, MaTepuallbHas TOYKa, TPaeKTOpHS,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOro JBMKEHHs, Jedopmanus (ympyras, IJacTudeckas),
TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh M IIEPErpy3KH, LIEHTP TSKECTH,
abCoONIOTHO TBEPAOE TENO, LEHTP TSDKECTH TBEPAOIO Tesla, PaBHOBECHE, MEXaHWYECKUe
Kosie0aHUsl M BOJIHBL, 3BYK, HH(Pa3ByK U yJIbTPa3BYyK, dJEKTPOMArHUTHHIE BOJIHBI, IIKala
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb, CHEKTPHI UCIYCKAHUS U
HOTJIOIEHUS, anb(a, OeTa- ¥ raMMa-u3Ty4eHus, U30TOIIbI, iTepHas YHEPreTHKA,;

paznuyath SBIEHUS (paBHOMEpPHOE M HEpPaBHOMEPHOE NPSIMOJIMHEHHOE JBHXKEHUE,
PaBHOYCKOPEHHOE TPSIMOJIMHENHHOE [BU)KEHUE, CBOOOJHOE MaJeHHe TeJ, PaBHOMEPHOE
JIBIDKEHUE 0 OKPY)KHOCTH, B3aMMOJEHCTBHE TeJl, peaKTUBHOE JBM)KEHUE, KoyieOaTeabHOe
JIBUKEHHE (3aTyXalolllue W BBIHYXKJCHHbIE KoyieOaHUS), pE30HAHC, BOJIHOBOE JBH)KEHUE,
OTpakKEHHUE 3BYKa, NPSIMOJUHENHOE PAcIpOCTpaHEHHUE, OTPAXKEHUE U IPEIOMIICHUE CBETA,
IIOJTHOE€ BHYTPEHHEE OTPaKEHUE CBETa, Pa3IOkKEHHE OEJIoro CBeTa B CIEKTP M CI0KEHUE
CIEKTPAJIBHBIX IIBETOB, AUCIIEPCHUS CBETA, ECTECTBEHHAs! paJUOAKTUBHOCTh, BOSHUKHOBEHUE
JUHEWYaTOro CIEKTpa M3JIY4YeHMs) MO ONMMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHNUE U3YYCHHBIX (M3UYECKUX SBICHUNA B OKpY’KarolieM Mupe (B TOM
yucie GU3NYECKUe SBJICHUS B PUPOAE: IPUIUBBI U OTIUBBL, IBMKeHUE Tu1aHeT CoIHEeYHON
CUCTEMBI, PEaKTUBHOE JIBUJKEHUE J>KHUBBIX OPraHU3MOB, BOCHPHITHE 3BYKOB YXHBOTHBIMH,
3eMJIETPACEHNE, CEHCMUYECKHE BOJIHBI, I[yHAMH, 3XO, LIBETA TEJ, ONTHUYECKUE SIBJICHUS B
npupojie, OMOJIOTHYECKOE NEMCTBUE BUAMMOIO, YJIbTPa(UOIETOBOTO U PEHTIEHOBCKOIO
U3JTY4YCHUH, €CTECTBEHHBIH paIMOaKTHBHBIA (OH, KOCMUYECKHE JIyYd, paJUOAKTHBHOE
U3ITy4EHUE MPUPOJHBIX MUHEPAJIOB, NIEHCTBUE PAJUOAKTUBHBIX U3IyUYE€HUN HA OPraHU3M



4eJoBeKa), MpPU OTOM MEPEeBOJUTh NPAKTUYECKYIO 3aJayy B Yy4yeOHYIO, BBIACTATDH
CYILIECTBEHHbIE CBOMCTBA (IIPU3HAKHN) PU3NYECKHUX SBICHUM;

OIMCHIBATh N3YYEHHBIC CBOWCTBA TENl U (PM3UUECKUE SBJICHUS, UCTIOIB3Ys (PU3HMUECKUE
BEJIMYMHBI (CPEAHAS U MIHOBEHHAasl CKOPOCTh Tejla MPU HEPAaBHOMEPHOM JIBUXKEHMH,
YCKOpEHHE, MepeMelleHue, MyTh, yIiaoBas CKOPOCTh, CUJIa TPEHUS, Cujla YHpPyrocCTH,
CHJIa TSKECTH, YCKOpPEHHE CBOOOJHOIO MaJIeHUs, BEC TeJa, UMITYJIbC Teja, UMITYJIbC
CHJIBI, MEXaHHuecKasi paboTa U MOIIHOCTb, MOTEHLMATIbHASA YHEPTUs Tela, NOJHATOrO
Ha/I TIOBEPXHOCTHIO 3€MJIH, MOTEHIHAIbHASI SHEPTHUS CXKATOM MPY)KUHBI, KHHETUYECKast
9HEprusl, MOoJIHAas MEXaHUYeCcKas SHEeprus, IepUo/l U YacToTa KojeOaHu, JUIMHA BOJIHBI,
IPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTb CBETAa, IOKAa3aTellb MPEJIOMIICHUS CPEJIbl),
IIpU ONHUCAHUU MPABWIBHO TPAKTOBATh (PU3MUECKHI CMBICT UCIIOIb3YEMBIX BEJIWYHH,
0003HAaYeHUS U €AUHHULBI (PU3HMUECKUX BEIMYUH, HAXOAUTh (DOPMYJIbI, CBA3BIBAIOINE
JTaHHYIO0 (U3NIECKYIO BETMYMHY C APYTUMH BEIMYMHAME, CTPOUTH TPa(QUKH H3y4SHHBIX
3aBUCUMOCTEH (PU3MYECKUX BEIMUMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUECKHE SBJICHUSA U MPOLECCHI, UCIOJb3Ys 3aKOH
COXpaHEHHs SHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHHUS, NPUHIUI CYNEpPHO3HUIINU CHII,
MPUHLUI OTHOCUTENBbHOCTHU [ "anunest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHsI UMITYJIbCa,
3aKOHBl OTPAKEHUS M TPEIOMJICHUS CBETa, 3aKOHBl COXPAHEHMs 3apsI0BOr0 U
MacCOBOT0 YUCEJI IPU ACPHBIX PEAKIUAX, IPU 3TOM JIaBaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3alIUCBIBAaTh €r0 MAaTEMaTHYECKOE BBIPAKEHUE;

OOBSICHATh (M3WYECKHE MPOIECCHl M CBOMCTBA TEJN, B TOM YHCIE U B KOHTEKCTE
CUTyallUd ~ TNPaKTUKOOPUEHTHPOBAHHOIO  XapakTepa:  BbUBIATH  MPHUYMHHO-
CJICJICTBEHHBIC CBSI3H, CTPOUTH OOBACHEHHE U3 2—3 JIOTMYECKHUX I1aroB ¢ OMIOPOi Ha 2—
3 U3yuYeHHBIX CBOWCTBA (PHU3MUECKUX SBICHUH, (PU3UYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

peuars pacy€THbIe 3a7auu (ONUparorecs Ha CUCTEMY U3 2—3 ypaBHEHUI ), UCIIOIb3YS
3aKOHBl M (HOPMYJIBI, CBSA3BIBAIONIME (PU3UYECKUE BEITUYMHBI: Ha OCHOBE aHAIIN3a
YCIOBHS 3aJaud 3alKChiBaTh KpPaTKOE YCIOBME, BBIIBIATh HENOCTAIOIIUE MU
M30BITOYHBIC JTAaHHBIC, BHIOMPATh 3aKOHBI M (HDOPMYJIBI, HEOOXOIUMBIE JUIS PEIICHHUS,
IPOBOMUTH PACUYETl M  OLIEHUBATh PEATMCTUYHOCTh IOJYYEHHOIO 3HAYEHUs
(hbU3UIECKOI BETMYMHBI,

pacrio3HaBaTh NpoOJIeMbl, KOTOPBIE MOXKHO PEIIUTh MTPH TOMOITH (PU3UIECKUX METOJIOB,
UCTOJb3ys OINHCAaHWE MCCIEOBAHUSA, BBLACIATh MPOBEPAEMOE MPENNOIOKEHHUE,
OLICHUBATh MPAaBWIBHOCTh TOPSIKA IPOBEICHUS WCCICIOBAHUsS, JeNaTh BBIBOJIBI,
MHTEPIPETUPOBATh PE3yIbTaThl HAOIIOICHHUH U OTIBITOB,;

MIPOBOJIUTH OMBITHI IO HAOMIOACHUIO (PU3UYECKUX SIBIECHUN WM (U3MUECKUX CBOMCTB
Ten (M3ydeHue BToporo 3akoHa HploTOHaA, 3aKOHA COXpaHEHUs HEPIUHU, 3aBUCUMOCTh
nepuo/ia KojaeOaHui MPyKMHHOTO MasiTHUKA OT MacChl Tpy3a U )KECTKOCTU MPYKUHBI U
HE3aBUCUMOCTb OT AMILJIUTY/AbI MaJIbIX KOJIEOaHUH, MPSAMOIMHEHHOE paclipoCTpaHEHHE
CBETa, pa3ioskeHHe OeJI0ro CBeTa B CIIEKTP, U3YUEHUE CBOMCTB H300paKEHUS B TNIOCKOM
3epKajle U CBOMCTB H300pa’keHUs IpeaMmera B coOuparolieil JimH3e, HaOIroAeHue
CIUIOIIHBIX M JIMHEWYaThIX CIEKTPOB M3JIyYEHHUsS): CaMOCTOSITEIbHO COOHMpAaTh
YCTQHOBKY M3 HM30BITOYHOTrO Habopa 00OpYIOBaHUS, ONMHUCHIBATH XOJ OIBITa M €ro
pe3yabTaThl, GOPMYIUPOBATH BBIBObI;



MPOBOJIUTH TPU HEOOXOAMMOCTH CEpHUI0 MPSIMBIX HM3MEPEHUH, ONpenensis CcpeaHee
3HAQYCHHE W3MEPSIEMOM BEIMYMHBI ((POKYCHOE pPACCTOSTHUE COOMpArOIIe JIMH3BI),
000CHOBBIBATh BHIOOP Crioco0a u3MepeHus (M3MepUTeNLHOro mpubopa);

MIPOBOJUTH HCCIIEIOBAHHE 3aBHCUMOCTEH (PU3MYECKHX BEIMYMH C HCIOJIB30BaHHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH OT BPEMEHH ITPH PaBHOYCKOPEHHOM JIBIKECHUH
0e3 HayaIbHOW CKOPOCTH, MEepHOoa KojaeOaHHi MaTeMaTHYeCKOro MasiTHUKA OT JITHHBI
HUTH, 3aBUCUMOCTH YIJIa OTPaXEHUS CBETa OT YIJIa MaJieHUs U yrja MpeIoMIIeHHs OT
yria majeHus): TUIAHUPOBATh HCCIIECAOBAHHE, CAMOCTOSTENIFHO COOMpATh YCTaHOBKY,
(uKcUpoBaTh PE3yJbTAThl MOJYYEHHON 3aBUCHMOCTH (DU3MYECKUX BEITUYMH B BHJIC
TaONHIl U TPaUKOB, IETaTh BBIBOJBI IO PE3yIbTaTaM HCCIICIOBAHUS;

MPOBOJUTH KOCBEHHBIE W3MEPEHHUS (HU3MUECKHUX BEIHYUH (CPEIHSSI CKOPOCTh U
YCKOpEHHUE Tella MPU PaBHOYCKOPEHHOM JBHM)KEHHH, YCKOPEHHE CBOOOTHOTO MaJCHHUS,
KECTKOCTh TMPYKUHBI, KOIPPUIMEHT TPEeHUs CKOIbKEHUs, MEeXaHuueckas padborta u
MOIITHOCTh, YacTOTa M NEepuoJ KoJeOaHUl MaTeMaTH4ecKoro H MpPYKUHHOTO
MasiTHUKOB, OITUYeCKas cuja coOHuparoleil JMH3bI, pPaAHMOaKTUBHBIN  (OH):
TUTAHUPOBATh M3MEPEHHUs, COOMPATh IKCIIEPHUMEHTAILHYIO YCTaHOBKY W BBIOJHSTH
U3MEpEeHus, Ceaysl MPEeAIOKEHHON MHCTPYKIUH, BBIYUCIATH 3HAUEHUE BEIMYUHBI U
aHAJIM3UPOBATh TOJYYEHHBIE pe3yJbTaThl € Y4ETOM 3aJaHHON MOrPEIIHOCTH
U3MEPEHMUI;

coOmoaTh TNpaBUia TEXHUKM Oe30macHOCTH TNpu  paboTe ¢ J1abopaTOpHBIM
obopyaoBaHUEM;

pa3nuyaTth OCHOBHBIE TPU3HAKU H3YYEHHBIX (PU3UUECKUX MOJENeH: MarepuanbHas
TOUYKa, a0CONIOTHO TBEPIOE TENO, TOYEUHBI HMCTOYHUK CBETa, Jyd4, TOHKas JHH3a,
TUTaHETapHasi MOJIENTb aTOMA, HyKJIOHHAsI MOJIENTb aTOMHOTO SI/1pa;

XapaKTepu30BaTh MPUHIUMBI JIEHCTBUA M3YyYEHHBIX MPUOOPOB M TEXHHUUYECKUX
YCTPOMCTB C OMOPOil Ha UX OMHCAHUS (B TOM YHCIIE: CIIHIOMETP, JaTYMKHU MOJIOKEHUS,
pacCTOSIHUS M YCKOPEHHSI, PaKeTa, 9X0JIOT, OYKH, IEPUCKOTI, (hoToarmapar, ONTHIECKUE
CBETOBOJIbl, CIEKTPOCKOIl, JO03UMETp, Kamepa BuibcoHa), HCHoONb3ys 3HAHUS O
CBOMCTBAX (YM3MYECCKUX SIBJICHUN U HE0OX0IMMbIe (PU3HUECKIE 3aKOHOMEPHOCTH;
UCTIOJIB30BATh CXEMBl M CXEMATUYHBIE PUCYHKU M3YYEHHBIX TEXHUYECKUX YCTPOWCTB,
W3MEpPUTENbHBIX NPUOOPOB M TEXHOJOTHYECKMX TMPOLECCOB TMPHU  PEHICHUH
Y4eOHOTPAKTUIECKUAX 3a]lad, ONTHUYECKHE CXEMBI IS MOCTPOCHHS W300paKeHH B
TUTOCKOM 3€pKajie ¥ coOMparolie JnH3e;

MPUBOJUTh TpPUMEpPHl (HAXOOUTh HH(POpPMALMIO O TMpUMEpPax) MPAKTHUYECKOTO
WCTOJBb30BaHUS (PU3MUECKUX 3HAHWKA B TIOBCETHEBHOM JKU3HU JUIS OOECIICYCHUS
O6e3omacHOCTH MpU oOpalieHMH ¢ NpubopaMH M TEXHUYECKUMH YCTpOicTBamu,
COXpaHEHHUS 3JI0pOBbS U COOJIOJNEHHS HOPM DKOJOTHYECKOTO TIOBEJIEHUs B
OKpY>Karollen cpee;

OCYLIECTBIIATh MNOUCK HH(popManuu ¢usnueckoro coxaepxkanus B VHTepHere,
CaMOCTOSITENTFHO (POPMYJIMPYSl TTOMCKOBBIA 3ampoc, HAXOIUTh MYTH OINPENSICHUS
JOCTOBEPHOCTH TOJIyYeHHOH HWH(POpPMAllMM HA OCHOBE HMEIOMIMXCS 3HAaHUNA U
JIOTIOJIHUTEIBHBIX HCTOYHUKOB;

WCTIOJIH30BATh TPU BBHITOJHEHUN YUEOHBIX 33JJaHUN HAYYHO-TIOMYJISIPHYIO JTUTEPATypy
(u3nYecKoro cojepxKaHus, CIpaBOYHbIe MaTepUabl, pecypchl ceth HTepHeT, BiIaieTh



npuéMamMM KOHCIIEKTHPOBAaHUS TEKCTa, INpeoOpa3zoBaHMs HHGOpMALUU U3 OJHOM
3HAKOBOM CUCTEMBI B JIPYTYIO;

co3ziaBaTh COOCTBEHHbIE MMCHbMEHHBIE M YCTHBIE COOOIICHUS HAa OCHOBE MH(OpMAINu
U3 HECKOJBKUX MCTOYHHKOB (DU3MUECKOrO COJEepXkaHUs, MyOINYHO NpEeACTaBIATh
pe3yabpTaThl MPOEKTHON WIIM MCCIIEOBATENbCKON IEATEIbHOCTH, IIPU 3TOM I'PAMOTHO
UCIOJIb30BaTh W3YyUEHHBI TMOHATUHHBIA ammapar W3ydyaemoro pasjena (QU3NKH U
COIIPOBOKIATh BBICTYIUIEHHE IIpe3eHTalued ¢ y4éToM OCOOEHHOCTeH ayauTOpuu
CBEpPCTHUKOB.
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bubnuoreka [IOK
12 Tennosrie nponeccat 21 1 > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. JiaekTpuYecKHe H MATHUTHBIE SIBJIEHHS
DJIEKTPUYECKHE 3apsiibl. 3apsiKEHHBIE Tea bubmuorexa [JOK
21 Y UX B3aUMO/ICHCTBUE 7 1 https://m.edsoo.ru/7f4181ce
. . bu6nuorexa [IOK
2.2 [ToCTOSIHHBIN 2IEKTPUYECKUN TOK 20 2 7 https://m.edsoo.ru/7f418 1 ce




bubmuorexa [JOK
2.3 MarnutHrble BICHUA 6 1 1.5 https://m.edsoo.ru/7f418 1 ce
bu6nmmoreka [IOK
24 JNEKTPOMArHATHAA HETyKITS 4 https://m.edsoo.ru/7f4181ce
Wroro no paszneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO HACOB I1O ITPOT'PAMME 68 4 14.5
9 KJIACC
KoanyecTBo yacoB DJIeKTPOHHBbIE
/ HanmeHoBaHMe pa3jeioB U TeM (ungposeie)
Ne n/m IIPOrpaMMBI Beero Koutpoasnbie | IIpakTuyeckume | 00pasoBaTesibHbIe
padoTsI padoThI pecypcel
Pa3zgen 1. Mexannueckue siBJICHUA
MexaHU4YeCKOe IBMYKCHUE M CIIOCOOBI €ro bubmuorexa [JOK
L1 OIMCaHUS 10 1 https://m.edsoo.ru/7f41a4a6
5 bubnuorexa [JOK
1.2 Bsanmoneiictaue en 20 I 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
1.3 3aKOHEI COXpaHEHHs 10 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40

Pa3zgen 2. Mexanndeckue KoJe0aHud U BOJTHBI




bubmuorexa [JOK

2.1 MexaHn4ecKre KoJeOaHus 7 https:/m.edsoo.ru/7f41a4a6
bubnmmoreka [IOK
2.2 MexaHnueckue BOJIHBL. 3BYK 8 https://m.edsoo.ru/7f41ada6
Hroro no paszneny 15

Pasnen 3. DjeKTpoMarHuTHoOe MoJie M 3JIEKTPOMATHUTHBIE BOJHBI

DIIEKTPOMArHUTHOE TOJIE U bubnmorexa [IOK
3.1 3JEKTPOMAarHUTHBIE BOJTHBI 6 https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3znen 4. CBeToBbIC SIBJICHUS
bu6mmoreka [IOK
4.1 3aKOoHBI pacCIpPOCTPaHEHUs CBETA 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2 JIuH3bI ¥ onTUYECKUE MPUOOPHI 6 https://m.edsoo.ru/7f41ada6
Bbubnuoreka [JOK
43 Paznosxenue 6enoro cBera B CIEKTP 3 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3znen 5. KBaHnTOBbBIC SIBJICHUS
bubnuoreka [IOK
5.1 Hcnyckanue u norJoneHne CBeTa aroMoOM 4

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




bubmuorexa [JOK
32 Crpoeune aToMHOTo 571pa 6 ! https://m.edsoo.ru/7f41a4a6
bubnmmoreka [IOK
>3 snepueie peakin 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nen 6. [loBTOpuTEe1bHO-00001IAK0 1M I MOLYJIb
[ToBTOpenue u 06o0IIEHNE COIepKAHUS bubnmorexa [IOK
6.1 Kypca pusuku 3a 7-9 kinacc ? 2 https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27




IHOYPOYHOE IINTAHUPOBAHUE
7 KJIACC

KosmmyecTBo yacoB JJIeKTpPOHHbIe N (poBbIE

Ne Tema ypoka HAara oOpa3oBaTe/IbHbIC
KonTtpoabnblie | [lpakTuyeckue
n/n Bcero H3YY€HHsI | pecypChl

padoThl padoThI

®dusrka — Hayka o npupone. SsneHus
npupoibl. Pu3ndecKue BICHUs

Mexanndeckue, TCIUIOBEIE,
2 JJIEKTPUYECKUE, MArHUTHBIE, CBETOBEIE, 1
3BYKOBBIC SIBJICHUS

3 du3nyecKue BEIMYUHBI U UX U3MEPEHUE 1

Ypok-uccienoanue "N3mepenue
TEMIIEpaTyphl IPU OMOILU
KHUJKOCTHOTO TEPMOMETpA U JaTYUKA
Temneparypsl”

Kak ¢u3uka u apyrue ecTecTBeHHBIE
HAYKH U3Y4YaloT IPUPOIY.

5 EcrecTBeHHOHAYUYHBIN METO TO3HAHUS. 1
Onucanne PU3NUECKUX SBICHUN C
MOMOIIIBIO MOJIENCH

bubmmnotexa IIOK
https://m.edsoo.ru/ff09172a




Ypok-uccnenosanue "[IpoBepka
TUIIOTE3bI: NaIbHOCTD MOJETA IApUKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM
Oouble, yeM OouiblIe BHICOTA ITycKa"

Ctpoenue BemecTBa. OMbITHI,
JTIOKA3bIBAIOIIHNE TUCKPETHOE CTPOCHUE
BEILECTBA

Bubmunoreka [IOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KCHI/IC YacCTull BEIICCTBA

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a013e

Ypok-uccrnenoBanue «ONBITH IO
HaOII0ICHUIO TETIOBOTO PACIIMPEHUS
ra3zoB»

10

AFpel"aTHHe COCTOsIHHUA BCIICCTBA

11

B3anMocBs3b MeX 1y CBOWCTBAMU
BEIIIECTB B Pa3HBIX arperaTHbIX
COCTOSAHUAX U UX
ATOMHOMOJICKYJISIPHBIM CTPOCHUEM.
Oco0EeHHOCTH arperaTHbIX COCTOSTHHUI
BOJIBI

bubnunorexa [IOK
https://m.edsoo.ru/ff0a0378

12

Mexannueckoe IBUKEHUE.
PaBHOMEpHOE U HEpABHOMEPHOE
JIBUOKEHUE

bubmoreka [JOK
https://m.edsoo.ru/ff0a05c6




bu6mmorexa [IOK

13 Ckopocth. EquHHIIBEI CKOpOCTH
P FIHTHLL p https://m.edsoo.ru/ff0a079¢
14 p bu6mmorexa [IOK
acyeT IyTH U BPEMCHU JBHIKCHUS
y p A https://m.edsoo.ru/ff0a0ac4
Wuepuust. 3akoH HHEPLMH.
15 BaumopeiicTBue Ten kak mpuunHa Bubmorexa LIOK
W3MEHEHUS CKOPOCTH JIBHKECHUS TEIl https:/m.edsoo.ru/ff0a0c10
16 IInoTHOCTH BemiecTBa. Pacdyet Macchl u bu6nunorexa [IOK
o0beMa Teja 0 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas padora «Onpenenenue
IUIOTHOCTHU TBEPIOTO TENA»
18 Pemenue 3agau o teme "IlmoTHOCTH bu6nunorexa [IOK
BenecTna"” https://m.edsoo.ru/ff0al23c¢
Cwuita Kak XapakTeprucTHKa
19 B3auMojiericTBus Teil. Cuiia ynpyrocTH.
3akoH ['yka
JlabopaTtopHas pabora «3yuenue
20 3aBUCHMOCTH PACTSHKCHUS

(medopmarun) Ipy>KUHBI OT
IIPUIIOKEHHOMN CUIIBD»

21

SIBnenue taroreHusa. Crina TSKECTU




CBs13b MEX]Ty CUJION TSKECTU U MacCOn

bubnunorexa [IOK

22 tena. Bec tena. Pemenune 3ana4 no
teme "Crita TsokecT" https://m.edsoo.ru/ff0al778
3 Cuta TsSDKECTH Ha IPYTHX TJIaHeTaxX. bubmuoreka [JOK
Ou3nuecKue XapaKTePUCTHKH IJIaHET https://m.edsoo.ru/ff0a1502
24 U I bu6mmorexa [IOK
3MepeHue cuil. Jlunamomer
p p https://m.edsoo.ru/ff0al8cc
bubmnoreka IIOK
25 B .H
ee Teva. TIeBecoMocth https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HalIPaBJICHHBIX 11O
26 OHOU mpsiMOM. PaBHOAECTBY OIS bubmmoreka LHOK
-~ https://m.edsoo.ru/ff0ala70
7 Pemenue 3amaq no teme
"PaBHopelicTByrOMIast crir"
28 TpeHue CKOJIbKEHUS U TPEHUE TOKOSI. bubnmnoreka [IOK
Tpenue B npupozie U TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabora «3yuenue
3aBUCHUMOCTH CHJIBI TPEHHS CKOJIBKCHHUS
29 OT CHJIBI JIaBIICHHS U XapaKTepa bubnmoreka [IOK
https://m.edsoo.ru/ff0alcc8

COIIPpHUKACAIOIIINXCS HOBerHOCTGI\/'I»




Pemenue 3aa4 Ha onpeeneHue

30 . .
PaBHOJICHCTBYIOIIEH CUITBI
Pemenne 3amag mo remam: «Bec
31 Tenay, bu6nunorexa [IOK
«I"padrueckoe N300pakeHUE CUITY, https://m.edsoo.ru/ff0alde0
«Cunby, «PaBHOACHCTBYIOIIAS CHID)
KonTponbHas padoTa 1o remam:
«MexaHndeckoe JBMKeHNe», «Macca,
32 IJIOTHOCTHY, «Bec Tenay,
«I'paduueckoe nzo0pakeHHE CHID»,
«Cub»
33 Hasnenue. CriocoObl yMEHBIIICHHS 1 bu6mmorexa [IOK
YBEIUYEHUS IaBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBienue raza. 3aBUCUMOCTD JIaBJICHHS bubmuorexa [IOK
rasza oT 00bEma, TeMIepaTypsbl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBneHus TBEPALIMU TEIIAMHU, bu6muoreka LIOK
JKUJIKOCTSIMU U razamu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B )KUJKOCTH U rase, bubmoreka [IOK
BBI3BAHHOE JICCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no teme «JlaBienue B bubmuoreka [JOK

JKAOKOCTHU U Tase. 3akoH [lackamsay

https://m.edsoo.ru/ff0a2826




bu6mmorexa [IOK

38 Coobuatompmecs cocy ! https://m.edsoo.ru/ff0a2970
19 r . bu6mmoreka [IOK
FIPABINTHCCKIH Ipece https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopiiHeBOH KUIKOCTHBIN
Hacoc
Atmocdepa 3emmu. [Ipuunnbl
CYIIECTBOBAHHUS BO3AYIIHON 000JI0UKH
41 3eMtH. 3aBUCHMOCTB aTMOC(HEPHOTO brbmmorexa LIOK
JABIJICHUSI OT BBICOTHI HAJl YPOBHEM https://m.edsoo.ru/ff0a2b5a
MOopsI
47 Bec Bo3ayxa. Atmocdeproe bubmuoreka [JOK
JlaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocepHOTo aBIeHUS. bubmuoreka [IOK
OmnsiT Toppuueniu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTB aTMOC(HEPHOTO IaBICHUS bubmuoreka LIOK
OT BBICOTBI HAJl YDPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepoua. AtmocdepHoe bubmuorexa LIOK
JABJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau no reme

"ATMocdepHoe naBieHue"




JlelicTBrE )KUJIKOCTH U Ta3a HA

bubnunorexa [IOK

47 MOTPY>KEHHOE B HUX TeN0. ApXHUMeI0Ba
CHTA https://m.edsoo.ru/ff0a3276
Jlabopatophas paborta «OnpenenecHue
48 BBITAJIKUBAIOLIEN CUJIbI, IEWCTBYIOLLIEU Bubmmorexa LIOK
Ha TEJIO, OTPYKEHHOE B KHUIKOCTHY https:/m.edsoo.ru/ff0a33fc
JlaGopaTopHas paboTa 1o Teme
40 «HccnenoBanue 3aBUCUMOCTH Beca Teaa Bu6nuoreka [IOK
B BOJIC OT 00BEMA MOrPYKEHHO B https://m.edsoo.ru/ff0a3514
SKHUJIKOCTH YaCTH TEJIa»
50 IInaBanme Tea bubamorexa LOK
https://m.edsoo.ru/ff0a3a96
JlaGopaTopHas paboTa
"KonctpyupoBaHue apeomeTpa uiu
51 KOHCTPYUPOBAHUE JIOAKHU H
onpezaesieHue e€ rpy30noabEMHOCTH"
Pemenne 3amag mo remam: «IInaBanne
52 cynoB. Bo3nyxomnaBanuey, «JlaBieHnue Brbmorexa LIOK
TBEPJBIX TEJI, )KUJIKOCTESH U ra30B» https://m.edsoo.ru/ff0a3654
Bu6nuoreka IIOK
53 Mexanuueckas paborta 1
https://m.edsoo.ru/ff0a3{82
Bu6nuoreka IIOK
54 Momnocts. EquHUIIBI MOIITHOCTH s

https://m.edsoo.ru/ff0a3{82




55

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOi MpHU MOIbEME
o jecrtHure"

56

IIpocTeie MexaHu3MBbI. Peryar.
PaBHOBeCue cuit Ha ppryare

57

KonTponbHnas pabora no teme
«/laBnenue TBEpABIX TEN, KUIKOCTEH U
razoBy» / Bcepoccuiickas mpoBepouHas
pabota

58

PesepBHrlIit ypok. Pabota ¢ Tekcramu
1o Teme «/laBienune TBEPAbIX TEI,
XKUAKOCTEH 1 ra3oBy» / Beepoccuiickas
IpoBepouHas pabora

bubnmmorexa [IOK
https://m.edsoo.ru/ff0adffe

59

Pbruaru B TeXHUKE, OBITY U IPUPOIE.
JlaboparopHas pabora «VccnenoBanue
YCIIOBHIA PABHOBECHS PhIYara

0.5

Bubmunoreka [IOK
https://m.edsoo.ru/ff0a478e

60

Pemmenne 3agad mo teme «Y cl1oBUA
paBHOBeCI/Iﬂ quara»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a48a6

61

Koaddunuent nonesnoro aecTpust
mexaHnu3ma. JlaboparopHas pabora
«3mepenune KII/] HakinoHHOM
IIIOCKOCTH

0.5

62

Pemenne 3agau mo teme "Pabora,
MortHocTh, KIT1"

bu6munoreka [IOK
https://m.edsoo.ru/ff0a4c48




63 Mexanundeckas sHeprusi. Kunetnyeckast 1 bubmuoreka [JOK
Y IIOTEHIAJIbHAs SHEPI U https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHUsI MEXaHUYECKOM 1 bubmuoreka [JOK
SHEpPruu https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT MO TEME
"DKCIIEpUMEHTAIBLHOE ONPEICIICHUE
WU3MCHEHUSI KUHETUICCKON U
65 NOTEHLHUATBHON YHEPTUH NTPU 1 1
CKAaTBhIBAaHUH TEJIA 110 HAKJIOHHOMN
MJI0CKOCTH"
66 Kontponpnas padora mo teme «Pabora 1 1
Y MOIIIHOCTb. DHEPTHD)
67 PesepsHblit ypok. Pabota ¢ Tekcramu 1 bubnnoreka [IOK
1o TeMe "MexaHH9ecKoe ABIKCHHE" https://m.edsoo.ru/ff0adec6
PesepBHblit ypok. PaboTta ¢ Tekctamu
68 o teme "Pabora. MomHoOCTb. 1
Oueprus"
OBIIEE KOJIMYECTBO YACOB I10
TIPOI PAMME 68 4 12
8 KJIACC
KosnyecTBo 4acoB JJIeKTPOHHBbIE HH(POBLIE
No aTa
u/n Tema ypoka Kontposbubie | IIpakruueckue fll3y‘leHI/[Sl obpasoBaTeibHble
Beero padoThI padoThI pecypeel




OCHOBHBIE TTOJIOKEHMUS
MOJIEKYJISIPHOKHHETHYECKON T€OpUH U
WX OTBITHBIC TOATBEPKICHUS

bubnunorexa [IOK
https://m.edsoo.ru/ff0a5256

Macca u pa3MeEp aTOMOB U MOJICKYJI

Mopaenu TBEPIOTO, JKUIKOTO U
ra3000pa3HOro COCTOSTHUI BEIIeCTBa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a540e

OObsicHEHnE CBOMCTB TBEPOTO,
YKUJIKOTO U Ta3000pa3HOT0 COCTOSTHUI
BEIIIECTBA HAa OCHOBE MOJI0XKCHUM
MOJIEKYJIIPHO-KMHETUUYECKON TEOpUH

Kpucrannuaeckue u amopdHbIe Tena

bu6nunorexa [IOK
https://m.edsoo.ru/ff0a5800

CMauynBaHuE U KaWUISIPHOCTbD.
[ToBepxHOCTHOE HATSIKEHUE

bu6nunorexa [IOK
https://m.edsoo.ru/ff0a5530

T bubnnoreka [IOK
€IJIOBOE PACIIMPEHUE U CKATUE
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBa3b TeMIEpaTypbl CO
CKOPOCTBIO TETJIOBOTO JIBUIKEHUSI
YacTHUIl
Buyrpennsist aneprus. Crioco0bt bu6mmoreka LIOK

W3MEHEHUs BHYTPEHHEN SHEPTUN

https://m.edsoo.ru/ff0a5c60




bu6mmorexa [IOK

10 Buae! reruionepenaun
A pet https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepenuus "[Ipakrnyeckoe
UCIOJIb30BaHUE TETNIOBBIX CBOWCTB Bu6nuoreka [IOK
i BCILCCTB M MATCPUATIOB B MEIAX https://m.edsoo.ru/ff0a65¢0
sHeprocoepexeHus"
1 KoanuectBo Temmnorel. Y aenbHas Bbub6nunorexa [IOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEeHHE TEMIOBOTO OanaHca. bubnmnoreka [IOK
TennooOMeH 1 TeTIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparophas padora "HccnenoBanue
SIBJICHUS TETUIOOOMEHA MPU bubmuoreka [JOK
14 CMEIIMBAaHUM XOJOJIHOU U TOpsUeH https://m.edsoo.ru/ff0a6a98
BOJIBI"
Pacuer konmdecTBa TEIJIOTHI,
15 He0OX0UMOT0 ISl HarPeBaHUS Tela U
BBIICTISIEMOTO UM TIPH OXJIAXKICHUN
JlabGopaTopHas pabora "OnpeneneHue bubmuoreka [JOK
16 N "
yAETHHON TEIIOEMKOCTH BEIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus TomMBa. Y IeiabHas TemioTa bubnuoreka [JOK

CrOpaHHus

https://m.edsoo.ru/ff0a7b5a




[InaBnenue u oTBEpIEBaHKE

18 KPUCTAIITMYECKUX Tell. Y IeibHas Bubmiorexa LIOK
T — https://m.edsoo.ru/ff0a71d2
19 JlabopaTtopHas pabora "Onpenenenue bubmuoreka [JOK
yACTHHON TETUIOTHI TUTaBJICHUS JIhaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBanue U KOHICHCAITHS. bubmuoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienue. Y genbHas teriora
. napooOpa3oBaHMs U KOHJCHCALIUU. Bubimoreka LIOK
3aBUCHMOCTh TEMITEPaTyPbl KUIICHUS https://m.edsoo.ru/ff0a786¢
0T aTMoc(hepHOTrOo TaBICHHS
Brnaxnocts Bo3ayxa. JlaboparopHas
22 pabota "OnpeneneHrne OTHOCUTEILHON Bubmiorexa LJOK
BAAKHOCTH BO3IYXa" https://m.edsoo.ru/ff0a7628
” Pemenue 3aiau Ha onpeneneHue
BIIQYKHOCTH BO3/IyXa
[TpuHIHMIBI PAOOTHI TETIIIOBBIX
24 neurareneif. [lapoBas TypOuHa.
JIBurarens BHyTPEHHETO CTOpaHUs
KIIJI renmoBoro asurarens. TemnaoBbie
25 JIBUTATENIM U 3aIATA OKPYKAOUIEH Bubmaorexa [OK
cpemmst https://m.edsoo.ru/ff0a7c7c
2 3aKOH COXPaHEHHUS U PEBPAICHHUS

OHCPIruMr B TCIJIOBLIX ITPOILECCAX




IloaroroBka k KOHTpOJ'H:HOﬁ pa60Te o

27 teme "TeruioBsle siBeHus. MI3MeHnenue Bubmiorexa LIOK
arperaTHbIX COCTOSHUIA BemecTra" https:/m.edsoo.ru/ff0a83f2
KonTponpHas pabota mo teme

28 "TemioBble siBNIeHUs. MI3mMeHeHue bubmorexa HOK
arperaTHbIX COCTOSHUIA BelecTra" https:/m.edsoo.ru/ff0a86ae

29 Onekrpusaius Ten. /[Ba pona
JIEKTPUUYECKUX 3apsI0B
VYpok-uccienoBanue "DieKTpusamus

30 TEJ MHIYKIHUEH U IIPU
CONPUKOCHOBEHUH"

31 B3anmopeiicTBre 3apsyKEHHBIX Tell. bubamnoreka [IOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DJekTpuyeckoe noje. HanpsskeHHOCTh

32 3JIEKTPUYECKOro noJs. [IpuHnun Bubnnorexa LIOK
CYIIEPIIO3UIUH JIEKTPUUECKUX MOJIEH https://m.edsoo.ru/ff0a8a0a
Hocurenu snekTpruueckux 3apsiioB.

33 OnemeHTtapHsbli 3apsaa. CTpoeHune
aToMa

34 [IpoBOIHUKY W TUATEKTPUKU. 3aKOH bubmuoreka [JOK
COXPaHEHUS IIEKTPUICCKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemienue 3a1a4 Ha IpUMEHEHUE bubnuoreka [JOK

CBOMCTB 2JIEKTPUUECKUX 3aps/10B

https://m.edsoo.ru/ff0a90cc




DNEeKTpUUECKUH TOK, YCIOBUS €ro

bubnunorexa [IOK

36 cyiectBoBanus. IcTouHUKH
IEKTPHUECKOTO TOKA https://m.edsoo.ru/ff0a95a4

37 JlercTBUS 2JICKTPUIECKOTO TOKa bubmorexa [IOK

P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jlelicreue

38 AIIEKTPUYECKOTO ITOJISI HAa IPOBOJHHUKH H 1
JTUDJIEKTPUKA"

39 DIIEKTPUYECKUM TOK B METaJLIax, bubnnoreka [IOK
JKHIKOCTSIX M ra3ax https://m.edsoo.ru/ff0a9838

40 DneKTpuuecKkas 1ernb €€ COCTaBHbIE
4acTH
Cwuuta Toka. Jlaboparopnas pabota

41 "N3MepeHue 1 peryJInpoBaHUe CUIIbI 0.5 Bubmorexa [JOK
Toka" https://m.edsoo.ru/ff0a8bd6
DJIEKTPUYECKOE HAMPSIHKEHUE.

0 Bonbsr™erp. JITabopaTopnast pabota 0.5 Bu6nuorexa [IOK
"V3mepenne u peryupoanue ' https://m.edsoo.ru/ff0a9¢14
HanpspkeHus"

43 CornpoTHuBIeHUE TPOBOTHUKA. bubnuorexa [IOK

YaeapHOE COIIPOTUBJICHUC BCIICCTBA

https://m.edsoo.ru/ff0aa738




JlabopaTopHas paboTa "3aBUCHMOCTh
AIEKTPUYECKOTO COTPOTUBIICHHUS

bu6mmorexa [IOK

44
IIPOBOTHHUKA OT €TI0 JJIHHEL, ITOMATH https://m.edsoo.ru/ff0aa738
MONEPEYHOro ceueHus: 1 Marepuana”
3aBUCHUMOCTH CHIIBI TOKA OT BuG OK

45 HanpspkeHus. 3akoH OMa 1Sl ydacTka nomaorexa I
1erm https://m.edsoo.ru/ff0aad44a
JlabopaTopHas pabora "HccnenoBanue
3aBUCHMOCTH CHJIBI TOKA, UYIIETO

46 yepes pe3nucTop, OT COMPOTHBIIEHHS brbmmorexa LIOK
PE3HCTOpA U HANPSUKCHHS Ha https://m.edsoo.ru/ff0aa04e
pesucrope”

47 [MocnenoBarenpHOE U MapaieIbHOE
COCTMHEHHUS TIPOBOTHUKOB
JlabGopaTopHas pabota "IIpoBepka

48 MIPaBUJIA CIIOKCHUS HAMIPSDKEHUN TIpH Bu6nuorexa LIOK
TI0CJIEIOBATEIILHOM COCIMHCHUU JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlaboparopHas padora "IIpoBepka

4 npaBuJIa JJisk CHIIBI TOKA TIPU Bu6nuoreka [IOK
HapaJIeIbBHOM COCIMHECHNN https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3a1a4 Ha mMprUMEHEHHE 3aKOHA

50 Oma 17151 pa3sTUIHOTO COCTUHEHUS Bubnnorexa LIOK

IIpOBOJAHUKOB

https://m.edsoo.ru/ff0aaf8a




IlocTostHHBIC MAar”HmThbl, UX

54 N
B3aUMOJICUCTBHE
VYpok-uccnenosanue "Usyuenue monei bubmoreka LIOK

55 "

MOCTOSIHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MaruauTtHo€e nosie. MarHuTHOE 1oJjie
bu6nunorexa [IOK

56 3eMiIu ¥ ero 3HaUeHUE [Tl )KU3HH Ha httos-//m ed e
Jemie ttps://m.edsoo.ru/ff0acOba
[ToaroroBka Kk KOHTPOJIBHOM padOTE MO
TeMe "DNEKTPUUECKUE 3apsiabl.

57 3apsKEHHBIE Teja U X brbmiorexa LIOK
B3auMoieicTBUSA. [10CTOSTHHBIN https://m.edsoo.ru/ff0abd2c
3JIEKTPUYECKUHN TOK"

KonTponbHnas pabora no teme
"DnexTpuueckue 3apsabl. 3apsKEHHbIE
. bubmoreka [IOK

58 TeJa U UX B3aUMOJICHCTBUS.

[TocTostHHBIN SNEKTPUUIECKUN TOK" / https://m.edsoo.ru/ff0abea8
Bcepoccuiickas mpoBepouHas pabota

PesepBHrlit ypok. PaGota ¢ Tekcramu

110 TeMe "[10CTOSIHHBIN MEKTPUUECKH Bu6mmoreka [LIOK

9 ToK" / Beepoccuiickast mpoBepoyHast https://m.edsoo.ru/ff0acdc6
pabota
OmneiT OpcTena. MaruuTtHoe noiie Bu6 OK

60 ANEKTPUYECKOT0 TOKa MarHuTHOE MmoJie mbmuoTexa LT

KaTyliKu ¢ TOKOM

https://m.edsoo.ru/ff0ac1d2




61

[MpumeHeHre 3eKTPOMArHiuToB B
texnuke. JlaboparopHas pabota

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac74a

"N3y4yeHne nelcTBUsI MAarHUTHOTO MOJIS
Ha IPOBOJHUK C TOKOM"

62

DJIEKTPOABUTATEIb MOCTOSIHHOTO TOKA.
Hcnonbs3oBaHue 371€KTpOABUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA
tpancnopre. JlaboparopHas pabota
"KoHcTpyupoBaHue U U3yuyeHUe
paboTHI BNIeKTpoABUTATENS "

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

63

Onbitel @apases. 3akoH
3MEKTPOMArHUTHON MHTYKITUH.
IIpaBuio Jlenna

64

Dnekrporereparop. CriocoObl
MOJTYYEHHSI AIEKTPUUECKON SHEPTHH.
DIEKTPOCTAHIIMHN Ha BO3OOHOBIISIEMBIX
HCTOYHHUKAX SHEPTHU

65

[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
TeMe "DIEKTPUYECKUEe U MarHUTHBIC
SBJIICHUS"

66

KontponpHas padora mo teme
"DeKTpUUECKre U MAaTHUTHbBIE
SBJICHUS"

Bubnunoreka [IOK
https://m.edsoo.ru/ff0acb14

67

PesepBHrlit ypok. PaGota ¢ Tekcramu
no teme "TeruioBbie siBIeHUS"

bu6munoreka [IOK
https://m.edsoo.ru/ff0acc5e




PesepBHbIii ypok. PaboTa ¢ TekcTamu

68 " " 1
1o TeMe "MarHuTHBIC SIBJICHUS
OBIIEE KOJIMYECTBO YACOB I10
[IPOTPAMME 68 4 14.5
9 KJIACC
KouuyecTBO yacoB DJIeKTPOHHBbIE HU(POBLIE
Ne ara
/ Tema ypoka Konrpoabubie | IlpakTuueckue A obpasoBaTelbHble
o Beero paboThI paboThI VSYHCHIE | pecypent
MexaHU4eCcKOe IBH)KCHHE.
1 MarepuanbHas TOUKa 1
Cucrema orcyera. OTHOCUTEIBHOCTh bubmuorexa [JOK
2 MEXaHHYECKOTO JIBUKEHHUS 1 https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NTpsAMOSIMHETHOE bubnmoreka [JOK
3 JIBUKEHUE 1 https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsAMOIMHENHOE
4 nBuxeHue. CpeHsisi © MTHOBEHHAS 1
CKOPOCTH
[IpsiMosIMHEHOE PAaBHOYCKOPEHHOE bu6mmoreka LIOK
S JBUKEHHE. Y CKOpEeHUe 1 https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSIMOITMHEUHOTO
6 PaBHOYCKOPEHHOTO JBIKeHUs. [ paduk 1
CKOPOCTH




JlabopaTtopHnas pabora "Onpenenenue

7 YCKOpEHUS Tella MPU PaBHOYCKOPEHHOM bubnnorexa LIOK
JIBYDKEHUH 110 HAKIIOHHOM TUIOCKOCTH" https://m.edsoo.ru/ff0adb18
Csoboaunoe nagenue tei. OMbITH

8 I'anunes
PaBHOMEpHOE NBHKEHUE TIO
okpyxHocTH. [lepuos u yactora Bub6mmoreka LIOK

? obpamenust. Jluueitnas n yriosas https://m.edsoo.ru/ff0ael 76
CKOpPOCTH

10 IlenTpOocTpeMUTENBHOE YCKOPEHUE

3 bubnunorexa [IOK

11 [TepBbiii 3akoH HetoTOHA. BekTop criibl https://m.edsoo.ru/ff0ac612
Bropoii 3akoH HeroToHa. bu6mmoreka LIOK

12 PaBHoeiicTByOIIas cuiia https://m.edsoo.ru/ff0ae72a
Tpertwnii 3akon Herotona. Cyneprio3urmst bubmuorexa [JOK

13 cul https://m.edsoo.ru/ff0ae982
Pemenue 3a1ay Ha npUMeEHEHHE bubnunorexa [IOK

14 3akoHOB HrloTOHA https://m.edsoo.ru/ff0aebb6c

bubnunoreka [IOK

15 Crna ynpyroctu. 3akoH I'yxa https://m.edsoo.ru/ff0aeca2
Pemenwue 3agau mo teme «Crna

16 YIPYTOCTHY

17 JlabopaTtopHas pabora «OnpeneneHue bubnuoreka [JOK

JKECTKOCTH IIPY>KUHBI»

https://m.edsoo.ru/ff0aee28




bubmmoreka [IOK

18 Cnna TpeHus https://m.edsoo.ru/ff0af738
: Pemrenue 3amau no teme «Cuia bub6nmmorexa [IOK
9 TPEHUSD) https://m.edsoo.ru/ff0afa26

0 JlaGoparopHas pabota "Onpeznenenue bubmmoreka LIOK
K03 ULIMEHTa TPEHUS CKOJIbXKEHUS " https://m.edsoo.ru/ff0af8be
Pemenue 3aay no reme "3aKoHbI

21 Hprorona. Cuna ynpyroctu. Cuia Bubmiorexa LIOK
Tpenns” https://m.edsoo.ru/ff0afb8e
Cuia TSXKEeCTH ¥ 3aKOH BCEMHPHOTO

22 TATOTEHUs. Y CKOpEHHE CBOOOTHOTO Bubmiorexa LIOK
TaeHHs https://m.edsoo.ru/ff0af044
VYpok-koHpepenuus "JIBuxenue ten

23 BOKPYT I'paBUTALIMOHHOTO IIEHTPa
(Conneunas cucrema). ['amaktuxu"
Pemenue 3amaq o teme "Cuiia TsSDKECTH bu6mmorexa [IOK

24 Y 3aKOH BCEMHUPHOTO TATOTCHUS" https://m.edsoo.ru/ff0af5f8

) [TepBas kocMHu4ecKasi CKOPOCTb. bubnnoreka [IOK

5 HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33¢

PaBHOBECHE MaTepuanbHOU TOUKH.
AobcomroTHo TBEpIOE Teno. PaBHOBecHe

26 TBEPJOTO TeJIA € 3aKPEIUIEHHONW OCBIO Bubmorexa LIOK

BpamieHusi. MoMeHT cuiibl. LleHTp
TSHKECTH

https://m.edsoo.ru/ff0afe36




PaBHOBecue MaTepUATBHONW TOYKHU.
AbcomoTHO TBEpIOE Teno. PaBHOBecHe

27 TBEPJOTO TEJIA € 3aKPETUIEHHOW OCBIO
BpauieHuss. MomeHt cuiibl. LienTp
TSKECTH
5 Pemenwne 3agad no temMe "MOMEHT CHUIIBL. bubmuoreka [JOK
8 Ienrp TorecTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM paboTe Mo
29 Teme "MexaHn4decKoe JIBHKCHHE. bubnnorexa LIOK
BsanmoeiicTaie T https://m.edsoo.ru/ff0b0408
KonrtponbHas pabora no reme
30 "MexaHn4ecKoe ABHKEHHE. budmaorexa LIOK
Bsanmozeiictaie T https://m.edsoo.ru/ff0b06ec
Nmnynec Tena. Miynbe cuisl. 3aK0H
31 COXpaHEHHUs UMITYJIbCa. YIIPYroe U Bubmiorexa LIOK
HeyTpyroe B3aHMOJIEHCTBHE https://m.edsoo.ru/ffOb07fa
Pemenue 3amay mo teme "3akoH bubnuorexa [JOK
32 COXpaHCHHS UMITyJIbca" https://m.edsoo.ru/ff0b096¢
VYpok-koHpepenuus "PeaktuBHOE
33 JIBUJKEHUE B MPUPOJIEC U TEXHUKE"
24 M c bubnuorexa [JOK
CXaHMHeCKasd padoTa 1 MOIHOCTE https://m.edsoo.ru/ff0b0a&4
35 PaboTa cuitbl TSKECTH, CUIIBI YIPYTOCTH bubmmoreka LIOK

N CUJIbI TPCHHUA

https://m.edsoo.ru/ff0b0dbg




JlabopaTtopHas pabora «Onpenenenue
paboTHI CHIIBI TPEHUS TP PABHOMEPHOM

36 JIBMYKCHHUH TeJla 110 TOPH30HTATBHON
MTOBEPXHOCTH»
CBsi3b DHEpTUH U PabOTHI.
37 [ToTeHumanbHas SHEPrust
Kunerunueckas sneprus. Teopema o bu6mmoreka LIOK
38 KHHETHYECKOU SHEPTHH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUs SHEPTUU B MEXAHUKE
JlabopaTtopHas pabora «M3ydenue bubnunoreka [IOK
40 3aKOHA COXPAHEHMS YPHEPTUN» https://m.edsoo.ru/ff0bl2fe
KonebarenpHOE BHMYKEHUE U €TI0 bubmuorexa [JOK
4l XapaKTePUCTUKHI https://m.edsoo.ru/ff0b1858
3aryxaroiye KojaeoaHusl. bubnmoreka [IOK
42 Brinyxnennsle konebanus. Pezonanc https://m.edsoo.ru/ff0b20{0
MaremaTuyecKuil U NPy KUHHBIN
43 MasiTHUKU
VYpok-uccienoBanue «3aBUCUMOCTh
44 nepuoja KoiaeOaHui OT KECTKOCTH Bubmiorexa LIOK
NPYKHHBI ¥l MACCHI TPY32» https://m.edsoo.ru/ff0b197a
45 IIpeBpalenue sHEpruu npu

MEXaHUYECKUX KOJIECOaHHUIX




46

JlabopaTtopHas pabora «Onpenenenue
94acTOTHI ¥ MIEpUO/Ia KoJIeOaH it
MPYKUHHOT'O MassTHUKA)

bubnunoreka [JOK
https://m.edsoo.ru/ff0Oblaec

47

JlaboparopHas padora «IIpoBepka
HE3aBHCUMOCTH TepHOo/Ia KOJIeOaHuit
rpysa, HOABCHICHHOTO K HUTH, OT MAaCChI
rpy3a»

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

48

Mexannueckue BoaHbl. CBOMCTBA
MEXaHM4eCKUX BOJH. [IpogosbHBIE 1
MIOIIEPEYHBIE BOIHBI

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koH(pepeHus "MexaHnueckue
BOJIHBI B TBEpJIOM Tene. CelicMuyeckue
BOJIHBI"

50

3Byk. Pacnipoctpanenue u oTpaxkeHue
3ByKa

51

Ypok-uccienoBanue "Habmronenue
3aBHCHMOCTH BBICOTHI 3ByKa OT
YacTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

Ypok-koHpepermus "YIpTpa3ByK u
nH(}pa3ByK B MPUPOJIE U TEXHUKE"

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

54

[TonroroBka K KOHTPOJIHHOU paboTe 1O
TeMme "3aKOHbI COXpaHEHHUS.
MexaHn4deckue KoJieOaHus U BOTHBI'"

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0b2510




Kontposnbnas paborta 1o teme "3akoHbI

55 coxpaHeHus. Mexanndeckue KojaebaHus

1 BOJIHBI"
6 DJIEKTPOMarHuTHOE TOJIE. bubnmoreka [IOK

5
DJEeKTPOMarHUTHbIE BOJHBI https://m.edsoo.ru/ff0b2abe

57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koHbpepenuus "Hlkana

58 SJICKTPOMArHMTHHIX BOJIH. Bbuoauorekxa HOK
Hcnonp30BaHue 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI1 CBA3H"
Ypok-uccinenosanue "M3yyenue Bu6 OK

59 CBOICTB 3JIEKTPOMarHUTHHIX BOJIH C mbmaoTexa 11
MTOMOIIIBIO MOGHITBHOrO Termehona" https://m.edsoo.ru/ff0b2c6¢
Pemenue 3amayu Ha onpeaeneHue

60 9acTOTHI U IJIMHBI DJIIEKTPOMArHUTHOM
BOJTHBI
DJIeKTpOMarHuTHasi IpupojIa CBETa. Eus OK

61 CkopocTts cBeTa. BoinHOBBIE CBOMCTBa ubmaorexa L
CcBeTa https://m.edsoo.ru/ff0b31d0
Ucrounuku ceera. [Ipsmonunerinoe Bu6 OK

62 pacrpocTpaHeHHe CBeTa. 3aTMEHUs mbmoTexa 1]
Contua u JIyHEI https://m.edsoo0.ru/ff0b3658
3aKOH OTpaX€HUsI CBeTa. 3epKaa. Bt oK

63 Pemenue 3a1ay Ha MpUMEHEHHUE 3aKOHA nbmmoTexa 11

OTpa’XCHUA CBCTA

https://m.edsoo.ru/ff0b38c4




[Ipenomnenue cBera. 3aKoH

bubmmoreka [IOK

64 NpeJIOMIIEHUS CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTPaKEHHE CBETA. o
65 HMcrionb30BaHuE MOJHOTO BHYTPEHHETO Bubmaorexa IOK
OTPKEHHSI B ONITUYECKUX CBETOBOJIAX https://m.edsoo.ru/ff0b3cSc
JlabopaTtopHnas pabora "HccnenoBanue
3aBHCHMOCTH YTJIa TIPETIOMIICHHS
66 CBETOBOTO JIy4a OT yrJja MaJicHus Ha
rpanuue "Bo3nyx-crekno""
Ypok-koHpepenmus "Vcnons3oBanne
67 MOJTHOT'O BHYTPEHHETO OTPaKCHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBA3B"
Bbubnunorexa [JOK
68 JIun3zel. OnTryeckas cuia JUH3BI https://m.edsoo.ru/flob3f2c
6 - . . bubnuorexa IIOK
OCTPOCHUE H3O0DPAMCHHU B JIH3aX https://m.edsoo.ru/ff0b444a
JlabopaTtopHas pabota "Onpenenenue
. Bubnunorexa [JOK
70 (OKYCHOTO pacCTOSTHHSI ¥ OTITUYECKOM
CHIL coGHparomeit THHH" https://m.edsoo.ru/ff0b4206
: VYpok-koH(pepenuus "OnTuyeckue bubnnoreka [IOK
7 JMH30BbIE TPHOOPHI" https://m.edsoo.ru/ff0c0a7e
bubmuorexa [JOK
72 I'ma3 kak onTryeckas cucremMa. 3peHue https://m.edsoo.ru/f0b4684
3 Ypoxk-koHpepenuus "JlepexTs 3peHus.

Kaxk coxpanuts 3penue"




Paznoxxenune 6eoro cBera B CIIEKTP.
Onbitel HeroToHa. Coxenue

bu6mmorexa [IOK

74 CMEKTPAIbHBIX [[BETOB. [lucnepcust https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopatopHas pabota "OnbITh IO
pasIoKEeHUI0 OEIOTo CBEeTa B CIIEKTP U
75 BOCIPHSATHIO [[BETA TIPEIAMETOB TIPU UX Bubmorexa LIOK
HaOJIFOICHUH Yepe3 1[BETOBbIE (QUIBTPHI" https://m.edsoo.ru/ff0cOe2a
VYpoxk-nipaktukyMm "BogHOBBIE CBOMCTBA
76 CBeTa: AMCIIepCUsi, HHTepEepeHIIUs U
g pakmus’”
OmeiTel Pesepdopaa u rutanerapHas bubnmoreka [IOK
77 MOJIEITb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atroma bopa
Hcmyckanue 1 TIOTJIONIEHHE CBETa
79 atoMoM. KBaHTbI. JInHENYAThIE CIIEKTPBI Bubmuorexa LIOK
https://m.edsoo.ru/ff0c144c
Ypok-nipaktukym "Habmronenue bubnnoreka [IOK
80 CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
. bubnuorexa IIOK
81 PannoakTuBHOCTB U €€ BB https:/m.edsoo.ru/ff0c1 672
- Crtpoenue atomHoro sjpa. Hykionnas bubnmoreka [JOK

MOJENb

https://m.edsoo.ru/ff0c18ac




PanmoakTrBHBIE ITpEBpaILICHMS.

bubmmoreka [IOK

83 N3oTormbt https://m.edsoo.ru/ff0clal4
Pemenue 3agay mo teme: Bubnunorexa [JOK

84 "PagnoakTuBHBIC MpeBpamieHus" https://m.edsoo.ru/ff0c1b4a

85 [lepuon nonypacnaga
Ypok-koHpepeHius "PagnoakTuBHBIC

86 U3ITyYeHUS B IPUPOJIC, METUITUHE, Bubmaorexa IJOK
rexHiKe" https://m.edsoo.ru/ff0c2126
SnepHbie peakinu. 3aKOHbI COXPaHECHUS

]7 3apsAI0BOTO U MAaCCOBOTO YHCEI Bubmorexa [JOK

https://m.edsoo.ru/ff0c1c58

OHeprus CBsI3M aTOMHBIX sjep. CBA3b bubmuoreka [JOK

88 MacChl U DHEPTHH https://m.edsoo.ru/ff0c1d7a
Pewmenue 3anay no treme "fAnepHbie

89 peakuun"
Peaknuu cuHTe3a U JENEHUS SAEp. bu6mmoreka LIOK

90 Ncrounnku saeprun CoJiHIA U 3BE3NT https://m.edsoo.ru/ff0c1e88
Ypok-koupepenmus "Anepras

91 sHepreTHka. JefcTBUs paroaKTUBHBIX
M3ITy4YEHUH Ha )KUBbIE OPraHU3MbI"
[ToaroToBKa K KOHTPOJIBHOM paboTe MO
TeMe "DJIEeKTPOMarHuTHOE TOJIE. Bu6nuorexa LIOK

92

DJIeKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE
SIBJICHUS"

https://m.edsoo.ru/ff0c223e




KonTponbHas pabota no teme
"DJIeKTpOMarHUTHOE TOJIE.

93
DNeKTpOMarHuTHbIE BOJIHBL. KBaHTOBBIE
SBJICHUS"

[ToBTOpEHME, 0600IICHHE.

94 JlaboparopHbie pabOTHI IO KYPCY Bubmiorexa IIOK
"BsamMoneiicTaie Te" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 0600menue. Pemenne

95 pacyeTHBIX M KaYECTBEHHBIX 3a/1a4 110 Bubmiorexa LIOK
Teme "TeIIOBbIE MPOTIECCH" https://m.edsoo.ru/ff0c2572
[ToBTOpenue, 0600mmenue. Pemenne

926 pacyeTHbIX U KaYECTBEHHBIX 3a/1a4 110 Bubmiorexa LIOK
Teme "KI1J[ TemioBbix gBUraTenci” https://m.edsoo.ru/ff0c2a22
[ToBTOpenue, 00o0eHEe. Pemenue

97 pacyeTHBIX M KaYECTBEHHBIX 3a/1a4 110 Bubmiorexa LIOK
Teme "KITJ] 31€KTpOYCTAHOBOK" https://m.edsoo.ru/ff0c2b30
[ToBTOpeHnue, o0o0ImIEeHHE. 6

08 JlaGopatopHbie paboThI IO Kypcy bubmorexa LHOK
"CReTOBbIC SBICHNS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o6o6menue. Padora ¢

99 TEKCTaMU 110 TeMe "3aKOHbBI COXPaHEHUs Bubmuorexa LIOK
B MexaHmKe" https://m.edsoo.ru/ff0c2d6a
[ToBTOpenue, o6o6menue. Padora ¢ 5

100 TekcTamu 1o teme "KonebGanus n Bromorera IIOK

BOJTHEBI"

https://m.edsoo.ru/ff0c2e82




[ToBTOpenue, o0obmenue. Pabora ¢

bubmmoreka [IOK

101 TekcTaMu 1o TeMe "CBeTOBEIE SIBJIEHUA" 1 https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o606menue. Pabora ¢
102 TekcTamu 1o Teme "KBantoBas u 1
snepHas puzuka"
OBUIEE KOJIMYECTBO YACOB I10 02 .

[NPOTPAMME




MPOBEPAEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHUA OCHOBHOH
OBPA3OBATEJIbHOM TPOT'PAMMBI OCHOBHOI'O OBIIEI'O OEPA3OBAHUA

7 KIIACC

Kon
NpoBEPAEMOro
pe3yJjabTarTa

IIpoBepsieMble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI

06pa30BaTeJIbHOI7I nmporpaMmmbl OCHOBHOI'O oﬁmero oﬁpaaona}mﬂ

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATUS

1.2

pasznuyaTh SBJIEHUS O ONMHCAHUIO UX XapPAKTEPHBIX CBONCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JAHHOE (PU3NYECKOE SBJICHUE

1.3

pacmo3HaBaTh TMPOSBICHHE M3YYECHHBIX (U3UYECKUX SIBJICHUH B
OKpYXKarollleM MUPE, B TOM 4uclie (U3NYECKUE SBJICHUS B MPUPOJIE, PU
9TOM TEPEBOJUTH TMPAKTUYECKYIO 3ajJady B Y4YeOHYIO, BBIICIATh
CYLIECTBEHHbBIE CBOWMCTBA (TPU3HAKH) (PU3UUECKUX SBICHHIM

1.4

ONKCHIBATh U3yUEHHBIE CBOWCTBA TEN U (PU3NYECKUE SIBICHUS, UCTIOIb3YS
¢u3nyeckue BEIMYMHBL, MPU  OMNMCAHUM IPABUIBHO TPAKTOBATh
(U3NIECKUii CMBICIT UCTIONB3YEMBIX BETMUNH, UX 0003HAYCHUS U €TUHUIIBI
¢u3nyecKux BEIMYMH, HAXOOUTh (OPMYJbI, CBS3bIBAIOIIUE JaHHYIO
Gu3NYeCKyI0 BEIMYHHY C JPYTHMH BEIUYMHAMH, CTPOUTH TpaduKu
M3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIMUUH

1.5

XapakTepu30BaTh CBOWCTBA Tel, (U3HUECKHE SIBIICHUS U IIPOIECCHI,
UCIIONB3ysl U3YYEHHBIE 3aKOHBI, TMPU ITOM JaBaTh CIOBECHYIO
(GbOopMyIHPOBKY 3aKOHA U 3allMCHIBATh €M0 MAaTEMAaTHYECKOE BBIPAKECHHE

1.6

OOBSICHATH (pU3NYECKHE SIBICHHSI, TPOILECCHI M CBOICTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallUd IPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE U3 1 — 2
JIOTMYECKHUX IIAroB ¢ ONopoi Ha 1 — 2 U3y4YeHHbIX CBOMCTBA (PU3UUYECKUX
SBJICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemiate pacu€rHble 3afaud B | — 2 nelCTBUA, UCIOJIBb3YsS 3aKOHBI U
dbopmyIbl, cBsA3bIBalONIME (DU3NYECKHE BEIMYMHBI: Ha OCHOBE aHaIM3a
YCIIOBUS 33/1a4M 3allMChIBaTh KPaTKoe yCIOBUE, MOJCTABIATh (hU3NUeCKUe
BEIMYUHBI B (OPMYJIBI U NMPOBOJUTH PACUETHI, HAXOAUTH CIIPaBOYHBIE
JTaHHbIE, HEOOXOIMMBIE JUIsSl PelIeHUs 3ajlay, OLEHUBATh PEATUCTUYHOCTD
MOJyYeHHOH (pU3nuecKoil BEJINUUHBI




1.8

pacrno3HaBaTh MpoOOJEMbI, KOTOpPblE MOMKHO PpELIUTh MpU [OMOIIU
(bu3n4YecKuX METO0B, B OMCAHNUHU MCCIIEIOBAHNUS BBIICIATH IPOBEPSIEMOE

IIPEATIOIOKEHHE (rumotesy), paziauyaTh U
MHTEPIPETUPOBATh NOJYUYEHHBIH pe3ybTaT, HAXOAUTh OIIMOKU B
XOJ¢< OIIbITa, ACJIaTh BBIBOABI 11O €ro pe3yJibTaTaM

1.9

MPOBOAWTH OMBITHl O HAOMIOACHUIO (U3MYECKUX SBICHUM WU
(bU3UIECKUX CBOICTB TeJL: dbopmyIupoBaTh MIPOBEPSAEMBIEC
MPEIMONI0KEHHUS, COOMPATh YCTAHOBKY M3 MPEATI0KEHHOTO 000pYA0BaHNUS,
3aMUCBIBATh XOJ OMBITa U (POPMYJIMPOBATH BHIBOIBI

1.10

BBINIOJHATh TIPAMBIE M3MEPEHUS C MHCIONb30BAaHUEM AHAJIOIOBBIX U
U(POBBIX TPUOOPOB, 3aMUCHIBATh IOKA3aHUS TMPHUOOPOB C YUYETOM
3aJJaHHOM aOCOJIFOTHON MOTPELUTHOCTH U3MEPEHU I

MIPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OHOM (PU3MUECKON BEIIMUHUHBI OT
Jpyroil ¢ UCHOJIb30BAaHWEM TMPAMBIX HW3MEPEHUM, Yy4acTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOrO HCCIIEJOBAHUS, COOMpaTh YCTaHOBKY U
BBITIONTHATh U3MEPEHHs, CIeAysl MPEIIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yibTaThl TOJMYYEHHON 3aBUCUMOCTH (PU3MYECKHX BEIIMYMH B BHUJC
MPEUIOKEHHBIX TAaONMUIl U TpadUKOB, AeJaTh BBIBOJABI MO pe3ylibTaTamM
HUCCICA0BAHUS

1.12

NPOBOJUTh KOCBEHHbIE M3MEpeHHs (U3NYECKUX BEJIMYUH, CIEAys
MPEUIOKEHHOW WHCTPYKLMU: TPHU BBIMOJIHEHUH HU3MEpPEHHH cobupaTh
AKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBIYMCIATH 3HAYEHUE HMCKOMOM
BEJINYMHBI

1.13

coOIOAaTh MpaBUIIa TEXHUKH 0€30MaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
obopyioBaHuEM

1.14

YKa3bIBaTh MPHUHIUIBI JEHCTBUS NMPUOOPOB M TEXHUUYECKUX YCTPOWCTB,
XapaKTepu30BaTh MPUHLUIOBI JEWCTBUS HU3yYEHHbIX MHpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C MOMOUIBIO UX ONMCAHMS, UCIOJb3Ys 3HAHUSA O
cBOMcTBaxX (PM3NYECKUX SBICHUH M HEOOXOIUMbIE (PU3UUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH




1.15

NPUBOJUTh  HpUMEpPhl  (HAXOAUTh HMHPOpPMAIMI0O O  IpUMEpax)
IPAKTUYECKOTO HCMOJb30BaHUS (PU3MUECKUX 3HAHUM B IOBCEIHEBHON
KHU3HU 1715 obecrieyeHus: 0e30MacHOCTH MpU oOpallleHuu ¢ MpudopamMu u
TE€XHUYECKUMH YCTPOICTBAMU, COXpAaHEHHUS 3I0POBbS U COOIIOICHUS HOPM
HKOJIOTMUYECKOTO MOBEJIEHUS B OKpY KaIOILeH cpefie

1.16

OCYIIECTBIISAITh OTOOpP HUCTOYHMKOB HMHpOpManuu B cetd HMHTepHeT B
COOTBETCTBUHU C 3a/IaHHBIM [TIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCS

3HAHUM © TYyTEM CPABHEHMS PA3IMYHBIX HCTOYHUKOB  BBIICIATH
nH(pOpMaIHIO, KOTOpas SBJSICTCS MPOTUBOPEYMBOM WIJIM MOXKET OBITh
HEJIOCTOBEPHOU

1.17

MCIIOJIb30BaTh MPHU BBINOJIHEHUU YYEOHBIX 3a/laHUN HAyYHOMOITYJISIPHYIO
JIUTEpaTypy PU3NUECKOTO COAEPIKAaHUS, CIIPABOYHbIE MaTEPUAIIbI, PECYPCHI
cetu UMHrepHer, BiIageTe NpuUEMaMH KOHCIEKTHPOBAHMS  TEKCTA,
npeoOpa3oBaHus HHPOPMAIIMH U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHbIE KpaTKUE€ MUChbMEHHBIE U YCTHBIE COOOIEHUS Ha
OCHOBE 2 — 3 UCTOYHUKOB MH(OpMAIUH (PU3HMUECKOTO COJICPKAHUSA, B TOM
qucie MyOaMYHO JIeNIaTh KPAaTKKUE COOOLEHMs O Pe3yJIbTaTaxX IPOEKTOB WU
y4eOHBIX MCCIIEOBAaHUM, MPH 3TOM I'PaMOTHO HCIIOIb30BaTh M3YUYEHHBIH
NOHATUMHBIN anmapaT Kypca (U3HMKH, CONPOBOXKIATh BBICTYIIEHUE
IIpe3eHTaluen

1.19

IpPU BBIIOJHEHUH Y4YeOHBIX HPOEKTOB M MCCIEJOBAaHUU pacIpelesiTh
00s13aHHOCTH B TpylIe€ B COOTBETCTBUHM C IOCTaBJICHHBIMHU 3aJadyaMy,
CIEIUTh 3a BBIIOJHEHUEM IUIaHA JEHCTBUM, aJleKBAaTHO OLICHUBAaTh
COOCTBEHHBIM  BKJIAJ B  JEATEIBHOCTb  TIPYIIbI,  BBICTPAaUBAThH
KOMMYHHKAaTHBHOE B3aMMOJCHCTBHE, yUUTBIBAsi MHCHHE OKPYKAIOIINX

8 KVIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJabTaThl 0CBOCHUSI OCHOBHOM

00pa30BaTeJILHON POrPaAMMbI OCHOBHOI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh IOHATHUA

1.2

pas3inyaTb ABJICHUS IO ONMCAHUIO UX XApPaKTCPHBIX CBOMCTB U Ha OCHOBE
OIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/IBI/I‘-ICCKOG SABJICHHUC




1.3

pacmo3HaBaTh TPOSBICHHE WM3YYCHHBIX (U3UYECKUX SIBJICHUH B
OKpYXKarollleM MUPE, B TOM 4uclie GU3NYECKUE SBJICHUS B MPUPOJIE, TPU
9TOM TEPEeBOJUTH TMPAKTUYECKYIO 3aJady B Y4YeOHYIO, BBIICIATh
CYIIECTBEHHbIE CBOWCTBA (TPU3HAKH) (PU3UUECKUX SBICHHIM

1.4

ONMCHIBATh U3yUEHHBIE CBOWCTBA TEN U (PU3UUYECKUE SIBICHUS, UCTIOIb3YS
¢u3nyeckue BEIUYMHBL, MPU OMNMCAHUU IPABUIBHO TPAKTOBATh
(U3NYEeCKUii CMBICT HMCIIOJB3YEMbIX BEIWYHH, 0003HAYCHUS W €IUHUIIBI
¢Gu3nYecKux BEIUYMH, HAXOAUTh (OPMYJbI, CBS3bIBAIOIIUE JaHHYIO
GU3NYECKyI0 BEIWYMHY C JPYTHMH BEIMYMHAMH, CTPOUTH TpaduKu
M3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIMYUH

1.5

XapaKkTepu30BaTh CBOWCTBA Tel, (DU3MYECKUE SIBICHUS W TIPOIECCHI,
UCIONIb3Ysl HM3yYEHHBbIE 3aKOHBI, NpPH OTOM JIaBaTh CIIOBECHYIO
(GhOpMyIIMPOBKY 3aKOHA U 3alMCHIBATH M0 MATEMATHYECKOE BBIPAKCHHE

1.6

OOBSICHATh (PU3UYECKUE IPOLECCHl U CBOWCTBA Te€l, B TOM YHUCIE U B
KOHTEKCTE CUTYyalluil MPAaKTUKO-OPUEHTUPOBAHHOIO XApaKTepa: BBISBIATh
NPUYMHHO-CIICICTBEHHbIE CBS3M, CTPOUTh OObscHeHHMe u3z 1 — 2
JIOTHYECKHUX IIAaroB C MOMOINBI0 | — 2 M3yYEeHHBIX CBOWCTBA (PH3MUECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA MU 3aKOHOMEPHOCTH

1.7

pemiath pacu€THble 3aJaud B 2 — 3 JCHCTBHUS, MCHOJIb3Ys 3aKOHBI
dbopMynbl, CBsI3BIBAIONIME (U3MYECKHUE BETUYMHBI: HA OCHOBE aHAIM3a
YCJIOBHS 3a/layd 3alHChiBaThb KPATKOE YCIIOBHUE, BBISIBISATH HEIOCTATOK
JaHHBIX JUIs pelIeHus 3a7ayd, BbIOMpPATh 3aKOHBI U (OPMYJIBL,
HeoOXOoauMble ISl €€ pelIeHHs, MPOBOAUTH pacuyéThl U CpPaBHUBATH
IMOJIYUYCHHOC 3HAYCHUC (1)I/IBI/I‘~IGCKOI\/’I BCJIIMYHNHBI C U3BECCTHBIMH JaHHBIMU

1.8

pacrno3HaBaTb HpPOOJIEMBI, KOTOPbIE MOYHO pEIIUTh IPU IOMOIIH
($U3NYECKUX METOJIOB, MCIIOJB3Ysl OINUCAHME MWCCIICAOBAHUS, BBIIACIATDH
IIPOBEPSIEMOE  NPEIIIOJIOKEHUE, OLCHUBATh IPABUIBHOCTh IOPSAJIKA
MIPOBEACHUS UCCIIEIOBAHNUs, 1EIaTh BBIBOIbI

1.9

MPOBOJNTH OMBITHl 1O HAOMIOACHUIO (U3MUYECKUX SBICHUHA WU
buznueckux CBOICTB Te: dbopMynupoBaTh poBepsieMbIe
NPEIOI0KEHNUs, COOMPATh YCTAHOBKY U3 MPEITIOKEHHOTO 000pyI0BaHHS,
OMHCHIBAThH X0/ OMbITA U POPMYIUPOBATEH BHIBOIBI




1.10

BBIITOJHATD HPAMBIC U3MEPCHUSA C UCITOJIb30BAHUEM aHAJIOT'OBBIX HpI/I60pOB
U JaTYUKOB (PM3NYECKUX BEIMYUH, CPAaBHUBATh PE3yJbTaTbl U3MEPEHUIl ¢
y4€TOM 3a/1aHHOM a0COJIIOTHON MOrPEUTHOCTH

MIPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTH OHOM (PU3UUECKOM BETMUUHBI OT
Jpyrol C HCIOJIB30BaHWEM IPSAMBIX H3MEPEHHH: IUIAHUPOBATH
UCCIIeIOBaHUEe, COOMPATh YCTAHOBKY W BBIINOJHATH U3MEPEHUS, CIIEAys
MpeUIOKEHHOMY — IUIaHy, (UKCHpOBaTh  pe3yibTaTbl  MOJTYYEHHOU
3aBUCUMOCTH B BUI€ TaOJIUI U TpaHKOB, I€IaTh BHIBOJIBI 110 pe3yIbTaTaM
WCCIIEI0BAHMS

1.12

MNPOBOANTE KOCBCHHBIC M3MCEPCHHA (1)I/I3I/I‘-ICCKI/IX BCJIIMYHH: IIJIAHUPOBATH
HU3MCPCHU, CO6I/IpaTB 9KCIICPUMCHTAJILHYTO YCTaHOBKY, clIeayd
HpC}IJ'IO}KeHHOI\/JI HHCTPYKIMH, U BEIYUCIIATD 3HAYCHUC BEJIMYHUHBI

1.13

co0JTr01aTh TIpaBUJIa TEXHUKK O€30IIaCHOCTH MPHU padboTe ¢ 1abopaTOpHBIM
obopyaoBaHreM

1.14

XapaKTepu30BaTh MPUHLUIBI JEWCTBUS HU3YyYEHHBIX MNpUOOpPOB U
TEXHUYECKUX YCTPOUCTB C ONMOPOM HA UX OMHUCAHUS, UCIIOJIb3Ysl 3HAHUS O
cBOMcTBaX (U3MYECKUX SIBIEHUH M  HeoOXoxumble (QU3HUECKUe
3aKOHOMEPHOCTH

1.15

paciio3dHaBaTb IMPOCTBIC TEXHHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIIbHDBIC
HpI/I60pI)I o CX€MaM M CXCMATUYHLIM PUCYHKaM, COCTaBJIATH CXCMBbI
SJICKTPHUYICCKUX Heneun C nocCJIICAOBAaTCIIbHBIM M INnapauieJIibHbIM
COCIUHCHUEM JJICMCHTOB, pa3jindasd YCJIIOBHBLIC 0003HAYCHHS DJICMCHTOB
QJICKTPHUYCCKHUX ueneﬁ

1.16

OPUBOAUTH  TIpUMEpbl  (HaXoIuThb HHGOpMAIMIO O  MpuUMepax)
MPAaKTUYECKOTO HCIOIb30BAHUS (PU3MUECKUX 3HAHWHA B ITOBCEIHEBHON
KHU3HU JUId o0ecriedeHus: 0e30MacHOCTH MPpH 0OpaleH!H ¢ npudopamMu u
TEXHUYECKUMH YCTPONCTBAMH, COXPAaHEHHUS 3I0POBbHS U COOIIOICHUS HOPM
HKOJIOTHYECKOTO MOBE/ICHUS B OKPYXKAOLIEH cpene

1.17

OCYILECTBIISATh MOUCK HMH(OpMAIMM (PU3MUYECKOTO COJEPKAHUS B CETH
WuTepHer, Ha OCHOBE MMEIOIIMXCS 3HAHUM M MyTEM CpaBHEHUS
JOIIOJIHUTECIIbHBIX HCTOYHUKOB BBIACIIATH I/IH(I)OpMaL[I/IIO, KOTOpad sABJIACTCA
MIPOTHBOPEUYNUBOMN MITH MOXKET OBITh HEJIOCTOBEPHOI




1.18

MCIOJIb30BaTh IIPU BBHINOJHEHUH Y4E€OHBIX 3a/laHuil HAyYHO-TIOMYJISIPHYIO
JIUTEpaTypy PU3NUECKOTO COAEPIKAaHUS, CIIPABOYHbBIC MaTEPUAIIbI, PECYPCHI
cetu VHTepHer; BnageTb NpuéMaMU KOHCHEKTHPOBAHMSI TEKCTa,
npeoOpa3oBaHus HH(POPMAIIMH U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBCHHBIC NMUCHMCHHBIC W KpPATKHUE YCTHBIC COOOIICHUS,
0000mass wHGOPMAIIMI0O K3 HECKOJIbKUX HCTOYHUKOB (PU3NYECKOTO
COJIEp)KaHUsI, B TOM YHCIE MyOJUYHO TMIPEJICTABISTh PE3yJIbTaThI
MIPOCKTHOM WJIM MCCIIEI0BATEIBLCKON JESATEILHOCTH, MPU 3TOM IPaMOTHO
UCIOJIb30BaTh M3YyYEHHbIM NOHATHHHBIN ammapar Kypca (U3UKH,
COTPOBOKIATh BBICTYIIJICHHE MPE3EHTAIHEH

1.20

IpU BBIOJTHEHUN Y4YEOHBIX IPOEKTOB U HCCIENOBAaHUN (PU3NUECKUX
MPOLIECCOB paclpenessaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MIOCTaBJICHHBIMU 3a/1a4aMU, CIIEIUTh 32 BBIIOJHEHUEM IUIaHa JEHCTBUU U
KOPPEKTUPOBATH €r0, aJIEKBAaTHO OLICHUBATh COOCTBEHHBIN BKJIA]l B

ACATCIIBHOCTD I'PYIIIBI, BBICTPANBATh KOMMYHHUKATHUBHOC BSaI/IMOHefICTBHG,
MMpOABJIAA TOTOBHOCTD pa3pClIaTh KOH(bHHKTLI

9 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJabTaThl 0CBOCHUSI OCHOBHOM

00pa30BaTeJILHON POrPaMMbI OCHOBHOI'0 00111er0 00pa30BaHUs

1.1

HCII0JIb30BATh U3YUCHHBIC ITOHATUSA

1.2

pas3inyaTb ABJICHUS IO OIMCAHWUIO UX XAPaKTCPHBIX CBOMCTB 1 Ha OCHOBE
ONBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/IBI/I‘-ICCKOG SABJICHHUC

1.3

pacrio3HaBaTh IPOSIBJIEHUE HW3YYEHHBIX (U3WYECKUX SBICHUA B
OKpY’KalolleM MHUpE, B TOM uucie GU3NIYEeCKre SBICHUS B IPUPOE, TIPU
TOM MEPEeBOAUTH MPAKTHUYECKYI0 3aJauyy B YyueOHYI0, BBIICIATh
CYLIECTBEHHbIE CBOWCTBA (MPU3HAKHN) (PU3NUECKUX SBICHUIM

1.4

OMKCHIBATh U3yUEHHBIE CBOWCTBA TN U (PU3UUYECKUE SIBICHUS, UCIIOIb3YS
¢u3nyeckue BEIMYMHBL, TPH OMHCAHUU MPABUIBHO TPAKTOBATh
(bu3MUYeCKuil CMBICT HCIIOJIb3YEMbIX BEIHYMH, 0003HAUYEHHUS U €AMHUIIBI
¢u3nYecKuX BEIWYMH, HAXOMUTHh (OPMYJBI, CBS3BIBAIOIIME JaHHYIO
¢bu3nyecKyr0 BEIMYMHY C JAPYTUMHU BEIMYMHAMHU, CTPOHUTH TI'paQUKu
M3YyYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BETUYUH




1.5

XapaKTepU30BaTh CBOWCTBA Tel, (DU3WYECKUE SIBICHUS W IPOIECCHI,
HCIIOJIb3YSl M3YYEHHBIE 3aKOHBI, INPU ITOM JaBaTh CIOBECHYIO
(bopMyTUPOBKY 3aKOHA U 3aMHCHIBATh €70 MATEMATHUYECKOE BHIPAKEHUE

1.6

OOBSICHATh (PU3UYECKUE TPOLECCHl U CBOWCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalluil MPAaKTUKO-OPUEHTUPOBAHHOIO XApaKTepa: BBISBIATh
NPUYMHHO-CIICICTBEHHbIE CBSA3HM, CTPOUTh OObsICHeHHMEe u3 2 — 3
JIOTUYECKHX IIaroB ¢ MOMOUIbIO 2 — 3 M3yUYEHHBIX CBOMCTBA (U3NYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA MU 3aKOHOMEPHOCTH

1.7

pemate pacuéTHble 3ajaud (ONUparoIMecs Ha CcUcTeMy u3 2 — 3
YpaBHEHU ), UCTIONB3YSI 3aKOHBI U (POPMYJIBI, CBS3BIBAIOIITNE (PU3HUECKHE
BCJIMYHUHBI: Ha OCHOBC aHaliM3a YCJIOBUA 3aJa4d 3alliUCbIBATH KPATKOC
YCIIOBHE, BBISBIISITh HEAOCTAIOIINE MM M30BITOUHBIC JaHHBIC, BHIOUPATH
3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE JUIS PEUICHHUs, IPOBOAUTE PAcUEThl U
OIICHUBaTh PEATMCTUYHOCTh IIOJIyYEHHOTO 3Ha4eHUs: (HU3HUYECKOUH
BCIIMYNHBI

1.8

pacro3HaBaTh IpOOJIEMbI, KOTOpPBIE MOYKHO pPEIIMTh IPU [OMOLIH
(GU3NYEeCKUX METOJIOB, MCIIOJb3Ysl ONHCAaHME MCCIEIOBAHUS, BBIICIATH
IIPOBEPSEMOE  IPEAINOJIOKEHUE, OLIEHUBATh IPABUIBHOCTh IOPSAJIKA
IIPOBEJECHUSI  HCCIECNOBaHMs, [JeJIaTh BBIBOABL, HMHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIBITOB

1.9

IPOBOAMTH OMBITHI MO HAOMIOACHUIO (U3NYECKUX SIBICHUM WIN
¢u3nyecKkux CBOWCTB Tel: CaMOCTOSITEIbHO COOMpaTh YCTAHOBKY W3
M30BITOYHOTO Ha0Opa OOOPYIOBaHUS, OINMCHIBATH XOJl ONBITA W €ro
pe3yiabTaThl, GOPMYIUPOBATH BHIBO/IBI

1.10

IIPOBOAUTH NMPU HEOOXOJUMOCTH CEPUIO MPSAMBIX U3MEPEHUH, OINpeaeiss
cpenHee 3Hau€HUE U3MepseMON BeIMUYUHBI ((OKYCHOE paccTOsHuE
cobuparoieii TUH3b1), 000CHOBBIBAThH BHIOOP CIIOCO0a U3MEPEHUS

(u3MepuUTenbHOro Mpudopa)

1.11

NPOBOJUTH HCCIEJOBAaHHE 3aBUCHUMOCTEH (U3NUYECKUX BEIUYHH C
UCTIONIb30BAHUEM TPSIMBIX HM3MEPEHUi: IUIAaHWPOBAaTh HCCIEOBAHME,
CaMOCTOSITENIFHO ~ COOMpaTh  YCTaHOBKY, (HUKCHPOBATh pPe3yJbTaThl
NOJTY4YEHHOH 3aBHCHUMOCTH (HM3MYECKHX BEIMYMH B BHUAC TaOIHIN
rpaduKoB, JeJaTh BEIBOBI IO PE3yJIbTaTaM HUCCIICOBAHUS




1.12

IIPOBOJUTHh KOCBEHHbIE M3MEPEHMs] (U3NYECKMX BEJIMYMH: IUIaHUPOBATH
U3MEpEHUs, coOMpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY U BBIIOJHATH
WU3MEPEHHUs, CIeAysl NPENIOKEHHOW HMHCTPYKLHH, BBIUUCIATH 3HAYEHUE
BEJIMYUHBI U aHAIIM3UPOBATH MOJIyYCHHBIE PE3YJIBTATHI C yUETOM 3aJaHHOU
MIOTPEIHOCTH U3MEPEHUN

1.13

coOroAaTh MpaBuiia TEXHUKH 0€30IaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
obopyaoBaHueM

1.14

pa3nuyaTh OCHOBHBIE TPH3HAKK W3YYCHHBIX (U3WYECKUX MOJeNei:
MaTepuaJbHas TOYKa, aOCOJTIOTHO TBEPIOE TEJIO, TOYCUYHBIA HCTOYHUK
CBeTa, JIy4, TOHKas JTMH3a, IUTaHeTapHasi MOJIENIb aTOMa, HyKJIOHHAs MOJIeTTh
aTOMHOTO si/ipa

1.15

XapaKTepu30BaTh MPUHLUINBI JEWCTBUS HU3yYEHHbIX HpUOOpPOB U
TEXHUYECKUX YCTPOUCTB C ONOPOM HA UX OMMCAHUS, UCIIOJIb3Ysl 3HAHUS O
CBOMcTBaX (U3MYECKUX SIBIEHUH M  HeoOXoxumble (QU3MUECKUe
3aKOHOMEPHOCTH

1.16

UCIIO/IB30BAaTh CXEMbl U CXEMATHYHBIE PUCYHKH U3YYEHHBIX TEXHUYECKUX
YCTPONCTB, U3MEPHUTEIBHBIX TPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB

IOpU PpEHIEHUH Y4eOHO-NPAKTHYECKUX 3a/ad, ONTHYECKHE CXEMBI s
MIOCTPOCHUS N300paKEHHH B MJIOCKOM 3€pKajie U COOMparolIe TnH3e

1.17

NPUBOJIUTh  HpUMEpPhl  (HaxXOOuTh  HHQPOPMALUMIO O  MpUMeEpax)
MPAKTUYECKOTO HCIOJIb30BaHUA (M3UUYECKUX 3HAHMM B IMOBCEIHEBHON
KHU3HU JJ1s1 oOecrieyeHus: 0e30MacHOCTH MpU oOpallleHuu ¢ npudopamMu u
TEXHUYECKUMH YCTPOICTBAMU, COXpAaHEHHUS 310POBbS U COOIIOICHUS HOPM
HKOJIOTMUECKOTO MOBEJICHUS B OKpPY>KaIOILEH cpefie

1.18

OCYILECTBIIATh NOUCK HMH(OpMALMM (PU3UUECKOrO COJEpHKAHUA B CETH
HHTepHeT, caMOCTOATENbHO (OPMYIHPYS TOMCKOBBIM 3aIpOC, HAXOIUTh
IIyTH OTIpeAETICHUs] TOCTOBEPHOCTH MOJIy4eHHON MH(OpMallii Ha OCHOBE
MMEIOIINXCS 3HAHUH U JONOIHUTEIBHBIX HICTOYHUKOB

1.19

MCIIOJIb30BaTh NPU BHIOJHEHUH Y4YE€OHBIX 33/JlaHUll HAYyYHO-TIOMYJISPHYIO
aUTepaTypy GU3NUYECKOro COAEpIKaHus, CIIPaBOYHbIC MaTepHUaIbl, PECYpPChI
cetu VHrepHer; BnageTh npuUEMaMU KOHCHEKTHPOBAHMSI TEKCTa,
npeoOpa3oBaHus MH(POPMAIIUH U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO




1.20

co3/1aBaTh COOCTBEHHBIE MHCbMEHHBIE U YCTHbBIE COOOIIEHUSI Ha OCHOBE
uHpOpMALlUM M3 HECKOJIBKUX HCTOYHMKOB (DU3NYECKOrO COJACpIKAHUS,
yOJIMYHO MPEACTaBIATh PE3YIbTaThl MPOSKTHON MIIM UCCIEI0BATENbCKON
JeATENbHOCTH, IIPU OTOM TIPaMOTHO  HCIIOJIb30BaTh  U3YYEHHBIN
MOHATUMHBIN amnmapar u3ydaeMoro pasjeia (U3MKH U CONPOBOXKIATh
BBICTYIUICHHE TIpe3eHTauuell ¢ ydéTroM oOCOOEHHOCTeH ayauTopun
CBEpPCTHUKOB

1.21

IpU BBIIOJHEHUH YYEOHBIX NPOEKTOB M MCCICJOBAHUN (PU3MUECKHX
IIPOLIECCOB pacIlpeneisaTh OOA3aHHOCTH B TIpyIINe B COOTBETCTBUU C
IIOCTaBJICHHBIMU 3a/1a4aMU, CJIICIUTH 3a BBIIIOJHEHUEM IUIaHa JEHCTBUU U
KOpPpPEKTUPOBAaTh €ro, aJeKBaTHO OILIEHUBAaTh COOCTBEHHBIM BKJIaA B
JIeATEIbHOCTD IPYIIIBI, BBICTPAMBAaTh KOMMYHUKATUBHOE B3aUMOJIEHCTBHE,
MIPOSIBIISAS TOTOBHOCTD pa3pemiaTb KOH(PIUKTHI

MMPOBEPAEMBIE 3JIEMEHTbBI COAEP)KAHUSA

7 KIIACC

Kon

pa3nena

Kon anemenTa IIpoBepsiemblie 3JIeMEHTBI COCPKAHUSA

®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOIIETO MHUPA

®uzuka — Hayka O Tmpupoae. SBIeHUS MOPUPOJBIL.
dusnueckue ABJICHUS: MCXaHHUYECCKUC, TCIIJIOBBIC,
3JIEKTpUYECKHE, MarHUTHBIE, CBETOBbIE, 3BYKOBbHIE

1.1

dusnueckue BeMMYUHBI. V3Mepenne (Gpu3nuecKux BETUYHH.
1.2 ®usznyeckue npudbopsl. IlorpentHocTs N3MEpeHUi.

MexayHapoaHasi CHCTeMa €IMHUI]

EctecTBeHHOHay4YHBIE METOA TO3HAHWS: HAOIIOJIEHUE,
IIOCTAaHOBKA Hay‘-IHOl"O BOHpOCZl, BBIABHKCHHUE THIIOTE3,
1.3 OKCIIEPUMEHT 1O TMPOBEPKE TUIMOTE3, OOBICHEHUE
HA0II0JaEMOr0 SIBJIEHHUS

14 Onucanne GpU3NIECKUX SBICHUH ¢ TOMOIIBIO MOJIEIeH




1.5

[IpakTrueckue paboOTHI:

N3Mmepenne paccTosiHUM.

N3mepenne 00bEMa )XKUIKOCTH U TBEPOTO TEa.
Omnpenenenne pa3smMepoB MaJIbIX TEIL.

N3mepenne temneparypsl Ipy MOMOLIH KMIKOCTHOIO
TEPMOMETPA U JAaTYMKA TEMIIEPATyphl

ITEPBOHAYAIJIBHBIE CBEJJEHM O CTPOEHUUN BEHLIECTBA

2.1

CTpOeHI/Ie BCIIICCTBA: aTOMBI U MOJICKYJIbI, UX PA3MCPBhI.

OHBITBI, AOKa3bIBAOIIUC TUCKPECTHOC CTPOCHUEC BCIICCTBA

2.2

JIBmxenue uvactuil BemecTBa. CBsI3b CKOPOCTH JIBHIKECHUSI
JacTUll C TeMmmeparypoil. bBpoyHOBckoe IBHXKEHHE,

g dy3us

23

BzauMmogeiicTBHE YacTHll BEIISCTBA: NPUTSKCHUC U
OTTAJIKMBAHHC

24

ArperatHpleé COCTOSIHUSI BEIIECTBA: CTPOEHUE Ta3o0B,
KUAkocTell M TBEPABIX  (KPUCTAIUIMUECKHMX)  Tel.
B3anmoCBsA3b MEX 1y CBOMCTBAMM BEILIECTB B PA3HBIX

arperaTHbIX COCTOAHHUAX U UX aTOMHO-MOJICKYJIAPHBIM
CTPOCHHEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

2.6

[TpakTrueckue pabOTHI:
Ouenka TuameTpa aToMa METOIOM psnoB (c
WCIIOIb30BaHueM (GoTorpaduii).

OnbIThl MO HAOMIOJCHUIO TEIMJIOBOTO PACHIMPEHMs Ta30B.
OnbITEl MO0 OOHAPY)KEHUIO NEHCTBUS CHI MOJIEKYJISIPHOTO
NIPUTSKEHUS

JIBIDKEHUE U B3AVIMOJIEVCTBUE TEJI

Mexanndeckoe ABUKEHUE. PaBHOMEPHOE M HEPABHOMEPHOE

3.1 JIBUKECHHE
Ckopoctb. CpenHsii  CKOpPOCTh IIpU  HEPAaBHOMEPHOM
3.2 IBYOKEHUH. PacuéT myTH v BpeMeHU JIBUKCHUS




3.3

SIBnenue mHepuuu. 3akoH MHepUuU. B3aumoneiictBue ten
KaK IpUYMHA U3MEHEHMs CKOPOCTH IBMXKEHMs Tel. Macca
KaK Mepa MHEPTHOCTH TeJa

3.4

I[ImotHocTs BemecTtBa. CBA3h IUIOTHOCTH C KOJIAYECTBOM
MOJIEKYJI B €TMHHUIIE 00bEMA BEIIeCTBA

3.5

Cuta KaKk XapaKkTepuCTHKa B3aUMOICHCTBHS TEJl

3.6

Cuna ynpyroctu W 3akoH ['yka. HM3mepenue cuibl C
MMOMOIIBKO TUHAMOMETpA

3.7

SBneHue TAroreHHs M cuwia TskecTH. Cuila TSKECTH Ha
npyrux mianerax. Bec tema. HesecomocTth

3.8

Cuna tpenus. TpeHue cKoJbKeHUS U TpeHue nokost. Tpenue
B [IPUPOJIEC U TEXHUKE

3.9

CnoxeHue cuii, HalpaBJIECHHBIX MO OJHOU MPSIMOA.

PaBHOzelicTBYIOIIIASA CHIT

3.10

[IpakTudeckue paboThI:

OmnpenerneHrne CKOPOCTH PAaBHOMEPHOTO JIBYKCHUS (IIIapuKa
B JKHJIKOCTH, MOJICIIA DJIEKTPHUUYECKOT'O aBTOMOOWIIS M TaK
nainee). OmnpeneneHue CpemaHEW CKOPOCTH CKOJIbXKEHUS
Opycka wWiIM [Iapuka TI0 HAKIOHHOW  IUIOCKOCTH.
Omnpenernenne WIOTHOCTH TBEPAOTO Tena. OUBITH,

JEMOHCTPUPYIOILIKE 3aBUCUMOCTh pacTsKeHUs

(medopmariun) npy>XKUHBI OT MPUITIOKEHHOW CHIIBI. OTIBITHI,
JEMOHCTPUPYIOUTUE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIbKEHU S
OT Beca Teja U XapaKTepa COMpPUKACAIOIINUXCS TOBEPXHOCTEN

3.11

@dusnyeckue sBICHUSA B IPUPOAC: NPUMEPHI IBUKECHUS C
Pa3IMYHBIMM CKOPOCTSIMM B JKMBOM M HEKHUBOW IIPHUPOJE,
JECHUCTBUE CUJIbI TPEHUS B IIPUPOJIE U TEXHUKE

3.12

TexHuueckue YCTpOﬁCTBaZ JAUHAMOMCETP, MOAIHUITHUKN

JIABJIEHUE TBEPIBIX TEJI, JKUJIKOCTEI 1 TA30B

4.1

Hasnenue TBEpaOrO Tena. CriocoObl yMEHbIICHHS U
YBEJIUYEHUS 1aBICHUS




4.2

JlaBnenue ra3a. 3aBUCUMOCTb JIaBJICHUSI Ta3a OT 00bEMa,
TEeMIEepaTyphl

4.3

Hepez[aqa JaBJICHH A TBépI[BIMI/I TCIaMH, XHUAKOCTAMHU H
razami. 3akoH Ilackams. [TneBMaTHdeCcKre MaIIMHEI

4.4

3aBUCUMOCTh  [JABJCHHSI  KHJIKOCTH  OT  TIyOWHBI.
I'mapocratiuaeckuii mapagokc. CooOmaronmecs: Cocy/Isl.

FI/I)IpaBJ'II/I'-IeCKI/Ie MEXaHU3MBI

4.5

Atmocdepa 3emim u atMocdepHoe naBieHue. [IpuanHbI
CYILIECTBOBAHUS BO3MYMIHOW 00070ukn 3emiau. OmnbIT
Toppuuennu. 3aBUCUMOCTH aTMOC(EPHOTO NABICHHUS OT
BBICOTHI HaJ] YPOBHEM MOPS

4.6

N3mepenne armocdepHoro mamieHus. [lpuboper mms
M3MepeHus: aTMOC(EPHOTO J1aBICHUS

4.7

I[eflCTBI/Ie KUJIKOCTH U I'a3a Ha HOFPY)KéHHOG B HUX TCJIO.

BrlTankuBaromiast (apxuMeioBa) cuiia. 3aKoH
Apxumena

4.8

[InaBanue Ten. Bo3ayxonnaBanue

4.9

[IpakTrueckue paboTHI:

HccnenoBanue 3aBUCHMOCTH Beca Teja B BoJie OT 00bEMa
MOTPYKEHHOW B KUAKOCTh dYacTu Tena. OrmnpejeneHue
BBITAIKUBAIOIEA  CUJBL,  JECUCTBYIOLIEM HAa  TEIO,
MOrpy>kKEHHOE B JKUIKOCTb. I[IpoBepka HE3aBUCHUMOCTH
BBITAJIKUBAKOLLEH CUJIbI, IEHCTBYIOLIEH HA TEJIO B )KUIKOCTH,
oT Macchl Tena. OMNbIThI, TEMOHCTPUPYIONINE 3aBUCUMOCTh

BBITAJIKMBAOUIEH CUJIbI, JEHCTBYIOLIEH Ha TEJIO B )KUAKOCTH,
0T 00béMa TOTPYKEHHOW B >KHJIKOCTh YacTH TelNa W OT
IJIOTHOCTU kUAKOCTH. KOHCTpynpoBaHue apeomerpa WM
KOHCTPYHPOBaHUE JIOKU U OIIPE/ICIICHUE ee
rpy30N10AbEMHOCTH

4.10

dusnueckue sBICHUS B MPUPOJE: BIMSIHUE aTMOC(EpHOro
JIaBJICHUS Ha )KUBOW OpraHu3M, IJIaBaHUE PbIO




4.11

TexHuueckre  yCTpoOWCTBa:  COOOMIAIOIIMECS  COCY/BI,
YCTPOMCTBO  BOJIONIPOBOJA,  TUAPABIMYECKH  Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOH HAacoc,
apeoMeTp

PABOTA, MOIIIHOCTbB, DHEPT'UA

5.1 Mexanunyeckas padbora
5.2 Mexanudueckas MOIITHOCTh
[TpocTbie MEXaHU3MBI: pblUar, 0JIOK, HAKJIOHHAas! MJIO0CKOCTb.
53
IIpaBuiio paBHOBecHs pblyara
54 [IpuMeHeHue paBuIa paBHOBECHS pblyara K OJI0Ky
«3010TOE TIPaBWIIOY» MEXaHWKU. KOd(pUIIUEHT MOIe3HOTO
55 NelcTBUS MexaHu3MoB. lIpocThle MexaHus3Mbl B OBITY U
' TEXHUKE
5.6 [ToreHumanbHast SJHEPTrUU TeNa, MOJHATOTO HaJ
3emnéi
5.7 Kunernueckas sneprus
5
IlomHas MexaHWYecKass DJHEpPrus. 3aKOH H3MEHCHHMS H
5.8 COXPAaHEHUsI MEXaHUYECKOW SHEPTUU
[IpakTuyeckue paboThI:
Omnpenenenne pabOTbl CUIBI TPEHUsI NPH PABHOMEPHOM
IOBVOKCHMM Tella 10 TOPHU30HTAIbHOM  IOBEPXHOCTH.
5.9 HccnenoBanue ycioBuil paBHOBecus pblyara. KM3mepenue
KIIJI nakioHHOM MIOoCcKOCTH. M3yueHne 3aKoHa COXpaHEeHUS
MEXaHUYECKOU DHEPruun
5.10 @u3HnyYecKue SIBICHUSA B IPUPOJIE: PbIYary B TEJIE YEJIOBEKA
TexHuueckue  yCTpOWCTBA:  pblyar, TMOJBMXKHBIA U
511 HEMOJBIKHBIA OJIOKM, HAKJIOHHAs IJIOCKOCTh, HPOCThIE
' MEXaHU3MBI B OBITY
8 KJIACC
Kon
paziena Kon ssiemenTa IIpoBepsiemble 3JIeMEHTBI COEP/KAHUSA

6

TEIIIOBBIE SABJIEHUSA




OcCHOBHBIE [TOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON TEOPUU

CTPOCHHUA BCIUICCTBA. Macca u pa3MEpbl MOJICKYII. OHBITBI,

A
6 MTO/ITBEP K IAIOLINE OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHOKUHETUYECKON TEOPUH
Mopnenu TBEPAOro, XKUAKOTO M Ta3000pa3HOrO COCTOSHUN
6.2 BemecTBa. Kpucrammmaeckue u amopdHbIe Tena
OOnbsicHEeHHE CBOMCTB razoB, *KHMJIKOCTEH M TBEPABIX Tel HA
6.3 OCHOBE TMOJI0)KEHU MOJIEKYJIIPHOKMHETUUECKON TEOPUU
6.4 CmaurBaHue M KallWJUISIPHbBIE SIBJICHUS
6.5 TennoBoe paciupeHue u cxatue
Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TETNIOBOTO
6.6 NIBUYKEHUS YaCTHI]
Buaytpennsst sHeprusi. CrnocoObl W3MEHEHUsS BHYTpPEHHEH
6.7 SHEpPruu: Terionepeaya U CoBepIeHre padoThl
Bunel Teronepenaun: TEMIONPOBOIHOCTh, KOHBEKIIUS,
6.8 U3JIly4yeHue
6.9 KonnuecTBo TemioTsl. Y aenbHas TEIIOEMKOCTD BElllecTBa
TernnooOMeH U TemI0OBOEe paBHOBECHE. Y paBHEHHE
6.10 TEIUIOBOrO OanaHca
[1naBrieHue u OTBEpAEBAHNE KPUCTAIUIMUECKUX BEIIECTB.
6.11
VY aenpHas TEIIOTA MJIaBJICHUS
[TapooOpazoBanue u xouaeHcamus. Hcmnapenue. Kumnenue.
YaenpHas  TemioTa  MapooOpa3oBaHUA.  3aBUCHMOCTh
6.12 TEMIIepaTypbl KUIIEHUSI OT aTMOC()EPHOTO TaBICHUS
6.13 Brnaxnocts Bo3ayxa
6.14 OHeprus TOIMBA. Y IeNbHAsl TEIIOTa CTOPaHUs
[Tpuniuns! pabotsl TemoBbix aurarenei KIIJ remioBoro
61 nBuraress. TeroBble IBUraTeNld U 3allUTa OKpY Karollen
A5

cpensl




6.16

3aKkoH COXpPaHCHUSA U MMPEBPAILICHHA SHCPTHUHU B TCIIJIOBBIX
nmponeccax

6.17

[IpakTudeckue paboOTHI:

OMnbITHI MO OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO
HPUTSKEHUS.

OnbITEl MO BBIPAIIMBAHUIO KPHUCTAJUIOB NMOBAPEHHOW COJU
WM caxapa.

OnpITel 110 HAOIIOJEHHUIO TEIUIOBOTO PACIIUPEHUS Ta3oB,
YKUJIKOCTEN U TBEPIBIX TEIL.

Ornpenenenue qaBaeHUs BO3ayXa B OAJUIOHE MITTPHUIIA.
OneIThl, JIEMOHCTPUPYIOLIUE  3aBUCUMOCTb  JIaBICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WM OXJIAXKICHUS.
[IpoBepka rumore3bl JIMHEHHONM 3aBUCUMOCTH JUIMHBI
CTOJOMKA JKUIKOCTH B TEPMOMETPUUYECKOW TpyOKe OT
TEeMIIepaTyphl.

Habmionenne u3MeHeHUS BHYTPEHHEH SHEpruuM Tena B
pe3ynbTaTe Tervlonepenadyd M paboThl BHEIIHUX CHIL.
HccnenoBanue sBJICHUSA TEIJIOOOMEHA INPU CMEIIMBAaHUU
XOJIOZHOMW U TOopsYed BOABI.

OmnpeneneHne KOIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOHN
IIPH TEIJIO0OMEHE C HArpeThIM METAUIMYECKUM LIUIMHIPOM.
Omnpenenenne ynenbHON TEINIOEMKOCTH BELIECTBA.
Hccnenosanue npouecca ucnapeHusl.

Ornpenenenne OTHOCUTENIBHON BJIaKHOCTH BO3/yXa.

Onpeznenenue yaeapHON TEIIOTHI IUIABICHUS JIbJA.

6.18

dusnueckre SABJICHUS B MPUPOJAE: IMOBEPXHOCTHOE
HaTSKEHHE U KallWJUIIpHBIE SIBJICHUS B IPUPOJIE, KPUCTAILIBI
B npupone, uznydenue CoiHIA, 3amMep3aHHe BOJOEMOB,
MopcKue Opu3bl; 00pa3oBaHKUE POCHI, TyMaHa, UHEsl, CHETa.




6.19

TexHuueckne  yCTpOMCTBA: KaluJUIsAphl, IIPUMEPHI
UCIIOJIb30BAHUS KPUCTAIUIOB, JKUIAKOCTHBIM TEPMOMETD,
JATYUK TEMIEPATYPBI, TEPMOC, CUCTEMA OTOILICHHS JIOMOB,
TUTPOMETPHI, TICUXPOMETpP, HapoBas TypOWHa, JBUTaTeNb
BHYTPEHHEIO CrOPAHMUSL.

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHMA

7.1 OnexTpusanus Teia. [[Ba poaa 371eKTpUUYECKUX 3aps10B
BzaumopeiictBue  3apsbkeHHbIX  Ten.  3akoH  Kynona
3aBHCHMOCTb CHJIbI B3aUMOJICHCTBUS 3apSKEHHBIX TEJ OT
7.2
BEJIMYUHBI 3aPsIJI0B U PACCTOSHUS MEX]y TEIaMH)
Onekrpuyeckoe mnojie. Hanpsyk€HHOCTh AIEKTPUUECKOTro
nosi. [lpuHnun cynepno3uimu 3eKTpUYecKUX moJied (Ha
7.3 KauyeCTBEHHOM YPOBHE)
Hocurenun  nyeKTpudeckux  3apsaoB.  DJIEMEHTapHbIN
anektpuueckuid 3apsiag. Ctpoenue aroma. [IpoBonHWKH U
74 TUBJIEKTPUKU
7.5 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
DNEeKTpUYECKU TOK. YcnoBus CYILIECTBOBAHUS
7.6
3JIEKTPUYECKOr0 TOKa. MICTOUHMKH MMOCTOSHHOTO TOKa
JIecTBUSL 3JEKTPUUECKOTO TOKa (TEIJIOBOE, XHMHYECKOE,
7.7 MarHuTHOE). DJIEKTPUUECKUN TOK B JKUJKOCTSX U razax
DnekTpudeckas 1enb. Cusa Toka. DIEeKTPUIeCcKoe
7.8 HaIpsHKEHUE
ConpoTuBieHNe MPOBOAHUKA. Y IEIbHOE CONIPOTUBIICHHE
7.9 BEIIlECTBA
7.10 3axon OMa AJ1s yyacTKa Lenu
[locnenoBarensHoe WU napajuiebHOe
7.11 CO€JIMHEHHE MPOBOJHUKOB

7.12

PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. 3aK0oH J[Koyiist




Jlenna

DJEeKTpUYeCKUe LeNnd W TOTPEOHTENH 3IEKTPUUECKOU

7.13 sHepruu B ObiTy. KopoTkoe 3aMbIkaHue
[TocTostHHBIE MarHUTHI. B3anmoaeicTBrE MOCTOSTHHBIX
7.14 MarHuTOB
MarnutHoe nosie. MarauTHoe noJsie 3eMJIu U €ro 3HaYeHue
7.15 IUTS JKU3HU Ha 3eMiie
OmneiT OpcTena. MarHuTHOE 1oJie 3JIEKTPUUECKOT0 TOKA.
7.16
[IpuMeHeHne 21eKTPOMAarHuTOB B TEXHUKE
JlelicTBUE MArHMTHOrO TIOJST HA NPOBOAHUK C TOKOM.
DneKTpoABUraTellb IMOCTOSIHHOTO ToKa. lcnosb3oBanue
717 JJIEKTPOJBUIaTeIe B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCcHopTe
Omnbitel @apanesd. SIBiaeHUE 3JIEKTPOMArHUTHON UHAYKLIMH.
7.18
[IpaBuno Jlenna
Onekrporenepatop. CrnocoObl MOMyYEHUs! SIEKTPUUECKON
SHEPTHH. DIIEKTPOCTaHIIUU Ha BO300HOBIISIEMBIX
7.19

HCTOYHHUKAX SHCPTHUU




7.20

[IpakTrueckue paboTHI:

OneIThl MO HAOMIOJCHHUIO JJIEKTPU3ALUU TNl WHIAYKIHEH U
TIPU CONTPUKOCHOBEHUH.

HccnenoBanne  OEWCTBUS — AJIEKTPUYECKOTO  TMOJII  HA
MPOBOJTHUKHU U TUDIIEKTPUKH.

COopka w TmpoBepka pabOTHl AJIEKTPUYECKON  Ienu
MOCTOSIHHOT'O TOKA.

W3mepenue u peryanpoBaHue CHITBI TOKA.

W3mepenue u peryaupoBaHue HapsHKeHUsI.

HccnenoBanne 3aBHCMMOCTH CHJIBI TOKA, WAYIIEro dYepe3
PE3UCTOp, OT COMPOTHBIICHUSI PE3UCTOPA U HANPSHKSHUS Ha
pesucrope.

OnBITHI, TEMOHCTPUPYIOIIAE 3aBUCUMOCTD JJICKTPUIECKOTO
CONPOTHBIICHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOLIaan
MIOTIEPEYHOT0 CCUCHHSI U MaTepHaa.

IIpoBepka  mpaBwia  CIOKEHMS  HANPsDKEHUM — IIpU
MIOCJICOBATENBHOM ~ COCOUHEHMM  [BYyX  PE3HCTOPOB.
IIpoBepka npaBuiia U1 CUJIbI TOKA IIPHU MapAIICIIBHOM




COEIMHEHHUH PEe3UCTOPOB. Omnpenenenue paboThI
JJIEKTPUYECKOr0  TOKAa, MIAYLIEr0  4epe3  PEe3UCTOp.
Omnpenenenue MOIIIHOCTH IIEKTPUIECKOTO TOKA,
BBIJICIIIEMON Ha pesucrope. MccnenoBanue 3aBUCHMOCTH
CWJIBI TOKA, MAYLIETO Yepe3 JIAMIIOYKY, OT HaIpsOHKEHUs Ha
Hell. Omnpenenenue KIIJI HarpeBarens. HMccnenosanue
MAarHuTHOTO  B3aMMOJCWCTBUS IOCTOSIHHBIX MAarHHUTOB.
N3y4yeHne MarHUTHOTO MOJISI IIOCTOSIHHBIX MarHUTOB ITPH MX
oObeMHEeHNHM | pazaeneHun. MccimemoBanue eWCTBUS
ANIEKTPUYECKOTO TOKA HAa MAarHUTHYHO CTpeiKy. OTBITEL,
JNEMOHCTPUPYIOLIUE 3aBUCHMOCTh CHJIbI B3aUMOJACHCTBUSA
KaTyIIK{ ¢ TOKOM U MarHuTa OT CUJIbl TOKA U HaIpaBJICHUS
TOKa B Karymke. V3yuyeHne NeMCTBHsS MAarHUTHOIO IIOJISI HA
MIPOBOJIHUK ¢ TOKOM. KoHCTpyHnpoBaHue u n3yueHue paboThl
anektpoasurareis. M3mepenune KIII anexktpoaBuratenbHom
ycTaHOBKH.  ONBITBI 1O  HCCIENOBAaHUIO  SBJICHHUS
9JIEKTPOMArHUTHOM HMHIYKIWH: WCCICJOBAaHUE W3MEHEHUU
3HAYEHUS U HAIIPaBJICHUsI MHIYKIIMOHHOIO TOKa

Du3nyecKue SABICHUS B IPUPOJE: JIEKTPUUECKUE SABJICHUS B
aTMocgepe, MIEKTPUIECTBO KUBBIX OPTaHU3MOB, MATHUTHO®
nosie 3emiu, Apeid MoI0COB, POIb MArHUTHOTO TOJS A

7.21
KU3HH Ha 3eMJie, MOJISIPHOE CUSTHUE
TexHuyeckrue yCTpOMCTBA: DJIEKTPOCKOI, aMIIepMETp,
BOJIBTMETpP, PEOCTAT, CYETYUK DIJIEKTPUUECKOW DHEPIHUH,
3JIEKTPOOCBETUTENBHBIE pudopHl, HarpeBaresbHbIC
AEKTPONPUOOpPHI (mpumepsl), JJIEKTPUYECKUE
7.22

MpECaAOXPAHUTCEIIN, OJICKTPOMAarHuT, OJICKTPOABUTATCIIb
MMOCTOAHHOI'O TOKA, rCHECPATOP IMOCTOSAHHOI'O TOKA

9 KJIACC

Kon
pasnena

Ko snementa

[IpoBepsiembie 37IEMEHTHI COACPIKAHUS

MEXAHWYECKUE SABJIEHUA




Mexanudeckoe nBmwxkeHne. MarepuanpHas Touka. Crucrema

8.1 oTcuéra
8.2 OTHOCUTEIBHOCTh MEXAHUUYECKOTO IBUIKEHUS
8.3 PaBHOMEpHOE NPSAMOIMHENHOE IBUKEHUE

HepaBHomepHoe mnpsimonuHeliHoe nBukeHue. CpelnHss u
8.4 MI'HOBEHHAsl CKOPOCTh Tejia PU HEPAaBHOMEPHOM JIBUKEHUU
8.5 VYckopenue. PaBHOYCKOpEHHOE MPSMOIMHENHOE

JIBUKEHUE

8.6 CBoboanoe nagenue. OnbiTel ["anunes

PaBHOoMepHOe naBHKEHME 1O OKpyx)HOCcTU. llepuon wu
87 yacTtoTa oOpauienus. JIuneitHas u yrioBast CKOPOCTH.

LleHTpOCTpEMUTEIBHOE YCKOPEHUE
8.8 ITepBbiii 3akoH HeroTOHA
8.9 Bropoii 3akon Herotona
8.10 Tperuii 3akoH HeroTona
8.11 [IpuHUun cynepnosuuuu Cui
8.12 Cuna ynpyroctu. 3akoH ['yka

Cuna TpeHus: CWJIa TPEHUSI CKOJBXKEHHUS, CUJIa TPEHHUS
8.13 TIOKOSI, IPYTHE BHIbI TPEHHUS

Cuna TSKeCTH U 3aKOH BCEMUPHOI'O TATOTEHUS. Y CKOPEHHE
8.14 CBOOOIHOTO TIAICHUS

JBuxenue mianer Bokpyr Connua. IlepBas xocmuueckas
8.15 ckopocTh. HeBecoMOCTh 1 Teperpysku

PaBHOBecue MaTepuanbHON TOUKH. AOCOITIOTHO TBEPIOE
8.16 TEJ0

PaBHOoBecue TBEpHOro Tenma C  3aKPEIUIEHHOW  OCBHIO
8.17 BpauieHus1. MomeHT cuiibl. LleHTp TsxecTn
8.18 Nmmynse Tena. U3menenne nummynsca. Mmmyibsce

CHUJIBI

8.19 3aKOH COXpaHEHUsI UMITyJIbCa
8.20 PeakTuBHOE ABMMXKEHUE




8.21

Mexannueckas paboTa ¥ MOLUTHOCTh

8.22

PaGota cui TspKecTH, ynpyrocti, TpeHust. CBsi3b SHEPIHU H
paboThI

8.23

HOT@HHI/IaIII)HaSI OHCPIruda TCIa, IIOJHATOIO
HaJ IMTOBCPXHOCTBIO 3emin

8.24

IToTenuansHas OHCPIuAa cKaToi IIPY>KUHBI

8.25

Kunernueckas sneprus. Teopema o KHUHETUYECKON
DHEPruu

8.26

3aKOH COXpaHEHUsI MEXaHUUYECKON SHEPIUH

8.27

[TpakTueckue padoTHI:

Omnpenenenue cpeHel CKOPOCTU CKOMBXKEHHS OpycKa WM
OBUKEHHS]  [IApUKa 1O  HAKJIOHHOM  TIOCKOCTH.
OrmnpezenieHne yCKOpPEHHsS Tejla NIPU PaBHOYCKOPEHHOM
JBM>KEHHUH 110 HAKJIIOHHOM MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IIyTH OT BpPEMEHH IIPH
PaBHOYCKOPEHHOM JBMXEHHHM 0€3 HayallbHONH CKOPOCTH.
[IpoBepka rumoTe3bl: €cid NOpU PaBHOYCKOPEHHOM
JBIDKEHUM 0€3 HadaJlbHOM CKOPOCTH IyTH OTHOCSTCS Kak
PAI HEUETHBIX YHUCEN, TO COOTBETCTBYIOIIUE MPOMEKYTKH
BpEMEHU OJIMHAKOBHI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJBKEHHS OT
CHJIBI HOPMAJIBHOTO JIABJICHMUSI. Omnpenenenue
kodpduimenTa TpeHUs  ckoibxkeHus. OmnpenencHue
*KECTKOCTU TPy XuHBI. OnpeseneHue padoThl CHIIBI TPEHUS
Py PaBHOMEPHOM JBHKEHHH Tella MO TOPHU30HTAIBHOU
noBepxHocTH. OmnpeaencHue padoThI CHIIBI YIPYTOCTH MTPU
noabEMe Trpy3a C UCHOIb30BAaHHWEM HEMOJIBUKHOTO H
IIOJABMKHOTO OJIOKOB

8.28

(DI/I?)I/I‘IGCKI/IC SABJIICHUA B HpHpone: HpI/IJII/IBI:I Hn OTJIUBHI,
nBwxkeHrne 1uiaHeT COJHEYHOM CHCTEMBI, PEaKTHUBHOE
JABUKCHUC )KUBBIX OpF AHU3MOB

8.29

TexHuueckue yCTpOMCTBa: CITHJIOMETP, JATYUKA
MI0JIO’KEHUS, PACCTOSIHUSI U YCKOPEHUS, PAKETBI




MEXAHWYECKUE KOJIEBAHHMA 11 BOJIHBI

9.1

Konebarensnoe nBukeHne. OCHOBHBIC XapaKTEPUCTUKU
KOJIeOaHU: IepHOo/, 4YacTOTa, aMIUIUTY 1A

9.2

MareMaTtnueckuil ¥ NpyKUHHBIM MasTHUKU. [IpeBpaiienue
SHEPTUU NPHU KOJIeOATETbHOM JBUKEHUH

9.3

3aryxaromye kojaebanus. BeiHykIeHHbIE KOoJIeOaHuUsI.

Pe3onanc

94

Mexannyeckue BoJHBL. CBOHCTBA MEXaHMYECKHUX BOJIH.
[IpogonbHble W TIONEpEYHBbIE BOJHBI. JlMMHA BOJHBI U
CKOpPOCTh €€ pacrpocTpaHeHus. MeXaHU4YeCKUe BOJHBI B
TBEPJOM TeJe, CEUCMUYECKUE BOTHBI

9.5

3ByK. ['/poMKOCTB U BbICcOTa 3ByKa. OTpaskeHHE 3ByKa

9.6

Wudpa3Byk 1 yIbTpa3ByK

9.7

[TpakTnueckue padoTHI:

Omnpenenenne  4acTOTBl M Iepuoja  KojeOaHWi
MaTeMaTUIeCKOr0 MasTHUKA.

Omnpezenenue 4acTOTHI U IEpHOAa KoJIeOaHUH TPY>KUHHOTO
MasiTHUKa

HUccaenoBanme  3aBUCHUMOCTHU nepuona  KoJjeOaHui
IIOABCIICHHOT' O K HUTHU pr33 oT JIJIUHBI HUTH.
HUcciaenmoBanme  3aBUCHMOCTHU nepuona  KoJjeOaHui
NPY’KUHHOTO MAasTHUKa OT Macchl rpy3a. lIpoBepka
HE3aBUCHUMOCTH TIepHo/ia KoJeOaHuii Tpy3a, MOABEIICHHOTO
K HUTH, OT MacChl Ipy3a 1 *KECTKOCTHU NPy KUHBL. M3Mepenue
YCKOPEHHSI CBOOOTHOTO TaZCHUS

9.8

®usnyeckue SBJIECHUS B MPHUPOJE: BOCHPUATHE 3BYKOB
J)KUBOTHBIMH,  3E€MJICTPSICEHHE, CEUCMUYECKUE BOJIHBI,
LIYHaMH, 3XO0

9.9

TexHuueckue  yCTpPOWMCTBA:  3XOJIOT,  HCIIOJb30BAaHHUE
yJIBTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE I1OJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI




10.1

DNeKTpOMarHuTHOE MoJje. DJIEKTPOMAarHUTHHIE BOJIHBI.

CBoOICTBA 2JIEKTPOMArHUTHBIX BOJTH

10.2

[[Tkana 31K TPOMarHUTHBIX BOJIH

10.3

BHGKTpOMaFHI/ITHa}I npupoaa CBCTa. CKOpOCTB CBCTa.

BoiHOBEIE cBOMICTBa CBETA

10.4

[TpakTuueckue padoOTHI:

N3yueHnne CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C MOMOIIBIO
MOOMITBHOTO TenedoHa

10.5

duznyeckue ABJIEeHUs B IPUPO/Ie: OUOIOrHUecKoe JeiicTBIe
BUJMMOTO,  yJIbTPapHOJIETOBOTO M  PEHTI€HOBCKOI'O
W3JTYyYECHHI

10.6

Texauueckue YCTPOWCTBA: UCIIOJIb30BaHUE

SJICKTPOMArHMTHBIX BOJIH JJIA COTOBOM CBSI3U

11

CBETOBBIE ABJIEHUA

11.1

.HyLICBaH MOICJIb CBETA. Hcrounuku cBeTa

11.2

[IpsimonuHeHOe pacpoCTpaHEeHUE CBETa

11.3

Otpaxkenue csera. Inockoe 3epkano. 3akoH OTpaKEeHUs
CBeTa

11.4

[Ipenomnenue cBera. 3akoH mpenomieHus cBeta. llomaHoe
BHYTPEHHEE OTPAKEHUE CBETA

11.5

JIunza. Xon aydeid B TUH3E

11.6

OnTudeckas cucremMa ¢)0ToannapaTa, MUKPOCKOIIa 1
TCICCKOIIa

11.7

I';ma3 kak onTudeckas cucrema. biim3opykocTs U
JAJIBHO30PKOCTh

11.8

Pasnoxenue Oeoro cBera B CIICKTP. OmpiTel HerOTOHA.

CrnoxxeHne CIICKTpPAJIbHBIX IBETOB. I[I/ICHCpCI/IH CBCTa




11.9

[TpakTueckue paboTHI:

HccrenoBanye 3aBUCUMOCTH YIUIa OTPaKEHHs CBETOBOTO
Jy4a OT yIJIa NaJcHHUS.

W3yueHne XapakTepUCTUK M300paXKEeHUsT IpeIMeTa B
IJIOCKOM 3€pKaiie.

HccienoBanye 3aBUCMMOCTH YIJIa IIPEJIOMIIEHUS CBETOBOTO
Jy4a OT YIJIa NaJeHUs Ha TPAHULE «BO3LyX — CTEKIION.
[Tony4yeHnue n300paxeHnii ¢ MOMOIIbIO cOOMparoLIeit
JIMH3BI.

Omnpenenenne POKYCHOTO PACCTOSTHHS U OITHYECKOM CHITBI
coOuparoIei JIMH3bIL.

OmnBITHI IO PA3IOKEHUIO OENTOro CBETa B CHEKTP.

OnpIThl MO BOCHPUSITUIO LIBETa MPEAMETOB ITPU HUX
HAOIIOICHUH Yepe3 [IBETOBBIE (PHIIBTPHI

11.10

dusnueckue sBiacHUs B npupoze: 3atmenus CoaHia u
JlyHbl, IBETA TeJl, ONTUYECKHUE sIBIICHUS B aTMochepe (BeT
Heba, pedpakuus, pamyra, MEPaxK)

11.11

Texnuueckue YCTPOﬁCTBaZ OYKH, IICPUCKOII, (bOToannapaT,
OIITUYCCKUE CBETOBObI

12

KBAHTOBBIE SABJIEHUA

12.1

Omnpitel Pesepdopna u nnanerapHas Mmojenb aroma. Mojens
aroma bopa

12.2

I/ICHYCKaHI/Ie H IIOTJIOICHHUEC CBETA aTOMOM. KBaHTEI.

JIuHenyaTele CIIEKTPHI

12.3

PagnoaktuBHOCTB. Anb(da, 6eTa- u raMma-u3mydeHHs

12.4

Crpoenue aromuoro siapa. HykioHHas Mojaenb aTOMHOTO
siapa. M3otonsl

12.5

PangnoaxktuBHble npeBpaiuenus. [lepuon nomypacnaaa
ATOMHBIX SI7IEp

12.6

SAnepHble peakuuu. 3aKOHBl COXPAHEHHUs 3apsOBOIO U
MaccOBOI'0 YHCEII

12.7

DHeprust CBsI3u aTOMHBIX siiep. CBsA3b MacChl U IHEPTUU




Peaknuu cunTe3a n nenenus saep. VICTOUHUKN SHEPrUn

12.8 C .
OJIHIIA U 3BE3[

Slnepnas sHepreruka. JlelicTBre palMOaKTUBHBIX U3IyYECHUN
12.9 HAa J)KUBBIE OPTaHU3MBI

[TpakTHueckue padoOThI:
HabxnroieHue CIUTOMIHBIX M TMHEWYAThIX CIIEKTPOB

N3ITYy4YCHUS.

12.10
HccnenoBanve TPEKOB: U3MEPEHHME JHEPIMM YaCTHIBI 110

TopMo3HOMy Tyt (o ¢otorpadusam). UMsmepenue
paxuoakTUBHOro (hoHa

®usnyeckue  SABICHHS B IPUPOJE:  €CTECTBEHHBIN
pPaIOaKTUBHBINA (DOH, KOCMUYECKUE JIyUH, PAaAHOaKTUBHOE
12.11 .

U3JIy4eHHUE IPUPOAHBIX MUHEPAIIOB, JCUCTBUE

paaAnOaKTHBHBIX H3Hy‘l€HHfI Ha OpraHu3M 4CJIOBCKa

TexHu4ecKre yCcTpoucTBa: CIEKTPOCKOI, WHIMBHIYy JIbHBINA
12.12 JI03UMETp, KaMepa Bunbscona

MNPOBEPAEMBIE HA OI'D 10O ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJIBHOI MPOT'PAMMBI OCHOBHOI'O

OBHIETI'O OBPA3OBAHUSA
Kon IIpoBepsiembie TpeOOBAHUS K NMPeAMETHBIM pe3yJjbTaTaM 0a30BOro
NpoBepPsieMOro YPOBHS OCBO€HHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
TpeOOBaAHUA OCHOBHOTI0 0011ero oopaszosanus Ha ocHoBe PI'OC

ITonumanue ponu GpU3MKK B HAYYHOM KapTUHE MUPA; cHhOPMUPOBAHHOCTh
0a30BBIX TPEACTABICHUH O 3aKOHOMEPHOH CBSI3M W IO3HABAEMOCTH
ABJICHUM  NPUPOABI, O  POJM  OSKCIEpUMEHTa B  (QU3UKE, O
cucreMooOpa3ymomieid ponu (U3MKM B Pa3BUTHH E€CTECTBEHHBIX HayK,
TE€XHUKU M TE€XHOJIOTUH, 00 3BOJIOLMH (PU3NYECKUX 3HAHUN M UX POJIH B
LIEJIOCTHOW €CTECTBEHHOHAYYHON KapTHHE MMpPA, O BKJIA/J€ POCCUMCKUX U
3apyOexKHbIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHUE ITPOLIECCOB
OKPY>KaIOILEro MUPA, Pa3BUTUE TEXHUKU U TEXHOJIOTUN




3HaHMs O BUAAX MaTepuu (BEIIECTBO U IOJIE), O JABMXKEHUHU KaK criocobe
CYIIECTBOBAHUSI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHOW TEOPUU CTPOCHUS
BELIECTBA, O (PU3MUECKON CYIIHOCTU SIBJICHUN MPUPOABI (MEXaHUYECKHX,
TEIUIOBBIX, JIEKTPOMAarHUTHBIX U KBAHTOBBIX ); YMEHHUE PA3TUYATh SBICHUS
[0 ONHUCAaHUID MX XapaKTEepPHbIX CBONCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIIUX JaHHOE (PU3HUECKOE SIBICHHE; YMEHUE PACIIO3HABATh
IIPOSIBJICHUE U3YUYEHHBIX (PU3MYECKUX SIBIICHUN B OKpYXaroIleM MHpE,
BBIJIEJISAS UX CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN)

Brnanenne ocHOBaMHM NMOHATHITHOrO ammapara U CUMBOJIMYECKOTO S3bIKA
GU3MKM M UCTHOJb30BAaHUE UX JUISI pElIeHHs] YUYeOHBIX 3a7ad; YMEHHE
XapaKkTepH30BaTh CBOWCTBA Tel, (DU3MYECKUE SIBIICHUS W TIPOIECCHI,
UCTONB3Ys (yHIAaMEHTAbHbBIE U AMIUPUUECKUE 3aKOHBI

YMeHHue OIHCHIBATh HU3YYCHHBIC CBOICTBa TEI U (bmnqecm/le SABJICHUA,
HCIIOJIb3Ys (l)I/I3I/ILI€CKI/IC BCIINYHNHBI

Brnanenrne ocHOBaMH METOZIOB HAYYHOTO ITO3HAHUS C YIETOM COOITFOICHUS
mpaBuJ1 6€30MacHOro TpyAa: HaOM0eHne (GU3UICCKUX SBJICHUMN:

YMEHHE CaMOCTOSITEIFHO COOMPATh KCIEPUMEHTATbHYIO YCTAaHOBKY W3
JTAHHOTO Ha0Opa 00OPYyMOBAHMS IO MHCTPYKIIUH, ONMCHIBATH XOJI OIbITa U
3alUChIBaTh €r0 pe3yNbTaThl, (HOPMYIHUPOBATH BBHIBOJBI, IMPOBEICHUE
NPSIMBIX ¥ KOCBEHHBIX M3MEPEHUN (PU3MUECKHX BEIUYHH: YMEHUE
IUTAHUPOBATh U3MEPEHHUS, CAMOCTOSITETILHO COOUpaTh

HKCIEPUMEHTAIbHYIO YCTAaHOBKY MO WHCTPYKLIHH, BBIYUCIATH 3HAUCHUE
BEJIMYMHBI U aHAJIM3UPOBATH MMOJYYCHHBIE PE3YIbTAThl C yUETOM 3a/IaHHOMN
MOTPEUIHOCTH  PE3YyJIbTATOB U3MEPEHUH; MPOBEICHUE HECIOKHBIX
OKCIIEPUMEHTANIbHBIX ~ HWCCJICJAOBAHHUM;  CaMOCTOSITEIbHO  cOOMpaTh
OKCIIEPUMEHTAJIBLHYI0O yCTAaHOBKY M TPOBOJUTH HCCIEAOBAHHE IO
MHCTPYKLHUHU, TPEACTABIATh MOIYYCHHbIE 3aBUCHUMOCTH (PU3HMYECKUX
BEJIMYMH B BUJIE TaONUIl U TPa(UKOB, yUUTHIBATD

MOrpeuIHOCTH, ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCICAOBAHUA

[TonnmaHue XapakTepHbIX CBOWCTB (U3NYECKUX MOJeNel (MaTepuaabHas
TOYKa, a0COIIOTHO TBEPJIOE TENO, MOJEIN CTPOCHUS ra30B, )KUJIKOCTEH U
TBEPIBIX TEJI, IUIAHETApHAs MOJENIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOIO
A1pa) U yMEHUE MPUMEHATh UX JUIsl OOBSICHEHUS (PU3NUYECKUX MTPOLIECCOB




YMeHne 00bACHATh PU3NYECKUE MPOLIECCHI U CBOMCTBA TEJl, B TOM YHUCIIE U
B KOHTEKCTE€ CHUTyallMil IPaKTUKO-OPUEHTHUPOBAHHOI'O XapakTrepa, B
YaCTHOCTH, BBISBISATh NPUYUHHO-CIEICTBEHHBIE CBSI3U M CTPOMTH
0OBSICHEHHE C ONMOpPOM Ha M3yueHHbIE CBOWCTBA (PU3UYECKHUX SIBICHUM,
¢du3nyecKkue 3aK0Hbl, 3aKOHOMEPHOCTH U MOJIENH

VYMmenue pemats pacu€THble 3a1auu (Ha 6a3e 2 — 3 ypaBHEHHUI), UCTIONb3YS
3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (PU3NYECKHE BETUYUHBI, B YACTHOCTH,
3aMKChIBaTh KPATKOE yCIOBUE 3aJaui, BbISBIISATH HEIOCTAIOIINE JaHHbIE,
BBIOMpATh 3aKOHBI M (OPMYJBI, HEOOXOAUMBIE ISl €€ pEeLIeHHUS,
UCIIOJIb30BaTh CIIPABOYHBIC JAHHBIC, IPOBOJUTH PACUEThl U OLCHUBATh
PEATMCTUYHOCTD MOMYYSCHHOTO 3HaUCHHs (PU3MUECKON BETMYMHBI; YMEHHE
ONpeAeNATh Pa3MEPHOCTh (PU3MUECKON BEIMYMHBI, TMOJIYYEHHOH IpHU
peLIeHNN 3aaun

YMeHHe XapaKTepru30BaTh NPUHINIIBI ICHCTBUS TEXHUYECKUX YCTPOMCTB,
B TOM 4Hcle OBITOBBIX MPUOOPOB, U MPOMBIIUIEHHBIX TEXHOJIOIMUYECKHX
IIPOLIECCOB T10 UX ONHCAHUIO, UCTIONb3YsI 3HAHUSI O CBOMCTBAX (PU3MUECKUX
SBJICHUH U HEOOXOAUMBIE (PU3NYECKHE 3aKOHOMEPHOCTH

10

YMeHue UCIoJIb30BaTh 3HAHUS O (PU3MUYECKUX SBIICHUSIX B MIOBCETHEBHOM
KU3HHM U1 oOecrieueHusl 0e30MacHOCTH TpH OOpaIieHUU C OBITOBBIMHU
npubopaMiu U TEXHUUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 370POBBS U
COOJIFOZICHUST HOPM 3KOJIOTHYECKOrO IOBEJICHHUS B OKPYIKAIOIICH Cpee;
MOHMMAHUE HEOOXOJUMOCTH TIPUMEHEHUS JOCTIKEHUH (UMK U
TEXHOJIOTUH JIJIs palliOHAILHOTO MPUPOIOII0Ib30BAHHUS

11

OmpIT ToOHMCKa, mpeoOpa3oBaHMs M NPEACTABICHUS HHGOPMAINH
¢busnueckoro coJiep KaHus c UCIIOJIb30BaHUEM
UH(POPMAIMOHHOKOMMYHHKATHBHBIX TEXHOJIOTHH; YMEHHE OIICHUBATh
JOCTOBEPHOCTb MOITYUYECHHOM HHPOPMAIIUU HAa OCHOBE UMEIOIUXCS 3HAHUN
Y JONOJTHUTEILHBIX HCTOYHUKOB; YMEHHE UCII0Ib30BaTh MPH BHITOJTHEHUH
y4eOHBIX 3aJaHUl HAYYHO-TIONMYJSIPHYIO JHUTEparypy (usmueckoro
CONIep)KaHUs, CIPAaBOYHBIE MaTephaibl, pecypchl ceTtd VHTepHeT;
BJIaJIcHHE 0a30BBIMU HABBIKAMH MPeoOpa3oBaHusl HHPOPMAIIUU U3 OJTHOU
3HAKOBOM CHCTEMBI B JpYyryl0; YMEHHE CO3/1aBaTb COOCTBEHHBIC
NUCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBe HWHPOpMALUU W3
HECKOJIbKUX MICTOYHHKOB

INEPEYEHD 3JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMbIX HA OI'D 110 ®U3UKE




Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1 MEXAHWYECKUE ABJIEHUNA
Mexanuyeckoe nBukeHue.  MarepuanpHas — Touka.  Cucrema OTCU€Ta.
1.1
OTHOCUTENBHOCTD ABHXKEHUS
PaBHOMepHOe U HepaBHOMepHoe naBmkeHue. CpenHss ckopoctb. dopmyna st
12 BBIYHCIICHHSI CpETHEN CKOpOCTH: V = S/t
PaBHOMEpHOE NpPSAMOIMHENHOE IBUKEHHE. 3aBUCUMOCTh KOOPIMHATBHI Tela OT
BPEMEHHU B CIIy4ae paBHOMEPHOT'O MPSIMOJIMHEWHOTO IBUKEHUS:
Y — i
1.3 x(@) =x,+vt
I'paduky  3aBUCMMOCTH OT BpEMEHH Ui NPOEKIMH CKOPOCTH, MPOEKIHU
HepeMEIIeHHUs], ITyTH, KOOPJAUHATHI IPU PABHOMEPHOM IPSIMOJIMHENHOM JABM>KEHUU
3aBUCHUMOCTh KOOpDAMHATHI Tella OT BPEMEHH B Clydae paBHOYCKOPEHHOI'O
MPSMOJIMHEIHOTO IBUYKEHHUSI:
2
1.4 (@) =Vo, ¥t+ay* 5
DopMyJIbl A1 NPOEKIUH TEPEMEILEHNUS, IPOEKIIUN CKOPOCTH U MPOEKIIUN YCKOPEHUS
IIPH paBHOYCKOPEHHOM IPSIMOJIMHEHHOM JIBUKEHUU:
— 1 F;
s, =y, t+a,- 5
v, ([O=yy, +a,-t,
a.(f)=canst,
UZ.‘:~ 2 Ul.\'- = Zn.\'s.\'
I'paduku 3aBUCUMOCTH OT BPEMEHU JJISl MPOEKIIMU YCKOPEHUS, TPOEKIIUU CKOPOCTH,
MPOEKIUHN HNEPEeMELCHHs], KOOPJAUHATHl NPU PABHOYCKOPEHHOM IPSIMOJIMHEHHOM
JBUKECHUU
CBobGonnoe magenue. DOpMylibl, OMMCHIBAIOIIME CBOOOJHOE MajEHUE Tejia I10
BEPTUKAIH (JBH)KEHUE TeJla BHU3 WUJIM BBEPX OTHOCHTEIHHO MOBEPXHOCTH 3€MJIN).
1.5 I'paduku 3aBUCUMOCTH OT BPEMEHH ISl IPOEKIIUH YCKOPEHHs, IPOESKLIUU CKOPOCTH

1 KOOPAWHATEI ITPpU CBO60)1HOM MNaacHuu TCjia 110 BEPTHUKAIIN




CKOpOCTh PaBHOMEPHOTO JBIKEHUSI TEJIa TI0 OKPYXKHOCTH. HampaBieHue CKOpocTH.
®opmyna A BBIYMCIEHUS CKOPOCTH 4epe3 paguyc OKPYKHOCTH U TEPUOJ

oOparieHus:

LlenTpocTpeMuTenbHOE  yCKOpeHue.  HampaBineHue — LHEHTPOCTPEMHUTEIBHOTO

ycKopeHus. @opmyJia JUisi BBIYUCICHUS YCKOPEHUS:

1.6 2
. v
2R
®opmyiia, CBA3BIBAIOIIAs IEPUOJ U YACTOTY OOpallleHus:
1
\.’ —_— —
Y i
Macca. IInotHocts Bemectsa. @opMysia Aiis BBIYUCICHUS IUIOTHOCTH:
_m
1.7 4
1.8 Cuna — BekTopHas gusnueckas BeauurnHa. ClokeHue cuil
1.9 SIBnenue nnepnuu. Ilepssiii 3akoH HeroToHa
1.10 Bropoii 3akoH HeroToHa:

F=m-a

COHaHpaBHCHHOCTL BCKTOpaA YCKOPCHUS TCJIa U BCKTOpa CUJIbI, HeﬁCTBYIOHICﬁ Ha
TEII0

BzaumoneiictBue tein. Tperunii 3akoH HeroToHa:

Fl—»l = —Fl-—>2




1.12

TpeHHe IIOKOSI U TPCHUEC CKOJIbXCHUA. q)OpMYJ'Ia AJI1 BBIYUCICHUA MOIAYJISA CHJIbL

TPEHUSA CKOJIbXKCHU:

Frpzp-N

1.13

Hedopmarus Tena. Yopyrue u Heynpyrue aedopmannn. 3aKoH ynpyroit aepopmanuu

(3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOI'O TATOTCHUSA:

My - M~
F — G - ‘—_“
'L
Cuta TsoKecTH. Y CKOpeHHE CBOOOHOTO MaICHHUS.
®opmyna 1Sl BBIYUCIIEHUS CUIIBI TSDKECTH BOIM3H noBepxHocTH 3emiu: F = mg.
Jsuxenne muanet Bokpyr Connna. [lepBas kocmudeckast ckopocTs. HeBecoOMOCTh 1

neperpy3Ku

1.15

Nmnynec Tena — BekTopHas pu3nyeckas BeJIUYUHa.
p=mo

I/IMHy.]'IBC cucteMsbl Ten. 3MeHenne HUMITYJIbCA. I/IMHy.]'II)C CHIJIBI

1.16

3akoH COXpPAaHCHUS UMITYJIbCa IJI1 SaMKHYTOﬁ CUCTEMBI TCII.
D=mU; +in, U, =const

PeakTtuBHOE IBHKEHHUE

1.17

Mexanunueckas pabora. @opmyiia 15l BEIYUCICHUS paOOThI CHIIBL:

A=F5soos0.

MexaHnuueckass MOIITHOCTD:




Kunerndeckas u MOTCHIHAJIbHAA SHCPI . CDopMyna JUISA BBIYHUCIICHUA

KUHETHUYECKON YHEPIUU:

2
mu”
G o

K

TeopeMa 0 KHHETUYECKOMH OHCPIUu. CDOpMy.]'Ia JJI1 BBIYUCIICHU A

1.18 MIOTEHIIMAJILHOM SHEPTUU Teja, MOAHITOr0 Haja 3eMIIEN:
E,=mgh
MexaHudeckasi SHEprHsi:
E=E;+E ?

1.19 3aKOH COXpaHEHUs1 MEXaHNYECKOM 3Heprun. PopmMyiia Juist 3aKOHA COXPAaHEHUS
MEXaHUYECKOI YHEPTruu B OTCYTCTBUE CHII TpeHUs: £ = const.
[IpeBparnienre MeXaHMUECKOW SHEPTUH MPU HATMYUK CUJIBI TPEHUS.
[Ipocteie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.

Poruar. MowmenT cunbl: M - FI. YcnoBue
paBHOBECHS pblyara:
M +M, +..=0
1.20 . .
[MonBwxHbIM 1 HenoABMKHBIN Ooku. KIT/] mpocThix MexaHU3MOB,
n= Auonesnu
‘%T}X‘!Emﬁ
JlaBnenue TBEPAOrO TEna.
®opmyna i1l BBIYUCIICHUS IaBJICHUS TBEPIOTO Tea:
_F
1.21 P=g:

Jasnenue raza. ATMocdepHoe AaBICHHE.

FI/II[pOCTaTI/I‘IeCKOG AABJICHUC BHYTPH KUAKOCTHU.




d)opMyna AJI BBIYUCIICHU S JAaBJICHUA BHYTPU JKUIAKOCTH!

P=pgh+ D,

1.22 3akoH [lackans. ['unpaBandeckuii mpecc

3akoH Apxumena. Dopmyna s onpeneneHUs BHITATKUBAIOIICH CHITBI, JCHCTBYIOIIEH

HAa TEJI0, MOTPYKEHHOE B KUAKOCTh WU Ta3:
1.23 —

F Apx. — PE v

VYcnosue miaBanus tena. [ImaBanue cyZi0B ¥ BO34yXOIUIaBaHUE

Mexannyeckue kosiebaHus. AMIUIUTYAa, TIEPUOJ U YacToTa Kosiebanuii. dopmyia,

CBSI3BIBAIOIIAS YACTOTY U MEPUO]] KOJICOaHMI:
1.24

1
vV=—
T

MaremaTuueckuii U NpyKUHHBIN MasiTHUKU. [[peBpaiiienre sHepruu npu
1.25 KOJIe0aTEIbHOM JIBUKCHUH
1.26 3aryxaromue kojeOanus. BoiHyxneHHsie koiebanus. Pesonanc

Mexannueckue BOJHBL. [IpojiosibHBIE W TONEpedYHbIE BOJHBL J[IMHA BOJNHBI U

CKOPOCTb pacipOCTPaHEHUs BOJIHBIL:
1.27 :

Lh=v-T

3Byk. I'poMkocTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha TPaHUIIE ABYX

1.28 cpen. IHdpasByk u ynbTpa3ByK




1.29

Ilpakmuueckue pabomol

M3Mepenne cpenHel IUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBIL, KECTKOCTH
OPYXHUHBL, KOdPPUIIMEHTa TPEHUS CKOJNBXKEHUS; PaOOThl CHUIIBI TPEHHSI, CHIIbI
YOPYTOCTH; CpPEIHEH CKOPOCTH IBUXKCHHS OpyCcKa MO HAKJIOHHOW TUIOCKOCTH;
YCKOpeHUsl OpycKa IpU JBUKEHUH 110 HAKJIOHHOM IUIOCKOCTH; YAaCTOTHI M Iepuojaa
KojeOaHMN MaTeMaTHYeCcKOro MasTHHKA; YacTOThl M THepuoia KoyieOaHMi
MPY>KUHHOTO MAasSTHHKA; MOMEHTa CHJIbI, IEHCTBYIOIIETO HA phlUar; pabOThl CHUIIBI
YOPYTOCTH MPH MOABEME Tpy3a ¢ MOMOIIBIO HEMOJBIKHOTO OJI0Ka; paOOThI CHIIBI
YOPYTOCTH MPH MOIbEME TPy3a C MOMOIIBIO MOABMKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXMMEJIOBOW CHIIBI OT 00bEMa MOTPYKEHHOW YacTu
TE€JNa U OT IJIOTHOCTH >KMJIKOCTH; HE3aBUCUMOCTHU BBITAJIKUBAIOLIEN CUJIBI OT MacChl
TCJIa; CHUJIBI TPEHHA CKOJIBXKCHUA OT CHJIBI HOPMAJIbHOI'O JaBJICHUA W OT poJa
IOBEPXHOCTH; CHJIbI YIIPYT'OCTH, BO3HUKAIOLIEH B IPYyKHUHE, OT CTENEHH AehopMaLiu

IPY>KUHBL; YCKOpPEeHUs: OpycKa OT yIJia HaKJIOHA HalpaBJIsAIoIIei; meproa (4acToThl)
Kojie0aHUN HUTSHOTO MasSTHHUKA OT JJIMHBI HUTH; NIEpHUoa KojieOaHUH MPYKUHHOTO
MasiTHUKA OT MAaccChl Ipy3a U KECTKOCTH NPY>KUHBI; UCCIEIOBAHUE HE3aBUCUMOCTH
nepuoja KoieOaHUN HUTSHOIO MasTHMKa OT Macchl Tpysa. I[IpoBepka ycioBus
paBHOBECHS pbluara

1.30

Qu3zuueckue s61eHUs. 8 NPUPoOe. TPUMEPHI IBUKEHUS C PA3IUYHBIMUA CKOPOCTSIMU B
YKUBOI U HEKUBOM NMPUPOJIE, AEUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, TPUITUBBI
U OTJIUBBI, ABMKEeHUE TuTaHeT COJIHEYHON CHCTEMBbl, PEaKTUBHOE JIBHKEHHUE JKUBBIX
OpPraHU3MOB, PbIUary B TeJie YeJOBeKa, BIUSIHUE aTMOC(EpHOro NaBlIeHHUS Ha KUBOM
OpraHW3M, IIJIaBaHUE PBIO, BOCHPHUSITHE 3BYKOB >KMBOTHBIMHU, 3EMIICTPSICEHHE,
ceificMMUYecKre BOJIHBI, LIyHAMH, 3X0

1.31

Texnuueckue ycmpoticméa. CIUIOMETP, NaTUYUKU IIOJOXKEHUS, PACCTOSIHUA U
YCKOpEHUS, JOUHAMOMETpP, MOJIIMWIIHUKHM, PAKETHl, pblyar, TMOABWXKHBIA H
HGHO)IBI/I)KHI)II\/’I 6J'IOKI/I, HAKJIOHHAsA IIJIOCKOCTb, IIPOCTBIC MCXAaHU3MBI B 6LITy,
cooOmiaronecs Cocyabl, YCTPOHCTBO BOAONPOBOJA, TUAPABIMYECKHN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBON HAcoC, apeoMeTp, 3XOJoT,
UCIOJIb30BAHKE YIbTPa3ByKa B OBITY U TEXHHKE

TEIIJIOBBIE ABJIEHUA




OCHOBHBIC ITOJ0KEHHS MOHGKyJIprHO-KHHCTH‘IGCKOfI TCOpHUHN CTPOCHUSA BCIICCTBA.

21 Mogenu TBEPIOTO, )KUIKOTO U Ta3000pa3HOT0 COCTOSTHUM BEIIECTBA.
Kpucrannuueckue u amopdHsbie Tena
JIBrnxenue yactull BemecTBa. CBsA3b CKOPOCTH ABM)KEHHUS YacTHULL C TEMIIEPATYPOH.
2.2
BpoyHoBckoe nBuxenue, mudy3us
23 CmaumnBaHue U KalWUISIPHbIC SIBICHUS
2.4 TennoBoe pacuIMpeHue U CKaTue
2.5 TemnoBoe paBHOBECHE
BuyTtpennsist sneprus. Pabota u Teruonepesaya Kak cnocoObl H3MEHEHUS
2.6 BHYTpPEHHEH 3HEpTUu
2.7 Bunpel Temonepenaun: TEMIONPOBOIHOCTh, KOHBEKLINS, U3TyUYEHUE
Harpesanue u oxnaxaenue Ten. KonnyecTBo TemioTsl. Y ienbHas
TEMII0EMKOCTD:
2.8 \
O=cml(t,—t,)
3aKOH COXPAaHEHHUS SHEPTUU B TEIJIOBBIX MpoIleccax. Y paBHEHHE TEIJI0BOIO
OanaHca:
2.9
0+0, +..=0
Hcnapenne u konaeHcanus. l3MeHeHHe BHYTpEHHEW »JHEPruM B Ipoliecce
HCIIApEHHUss W  KOHJeHcauuu. KumeHue IKMIKOCTH. YaenpHas  TEIIoTa
2.10
napoo6OpazoBanus: L = O/m
2.11 BnaxnocTs BO3ayxa
[InaBnenue u kpuctamnuzanus. M3MeHeHne BHyTpeHHEH 3HEpPTUU MpH TUIaBIEHUH U
KpUCTAJUIM3alMU. Y JeNIbHAs TeII0Ta TUIABJICHUS:
2.12 z O




2.13

BHyTpeHHSIs1 SHEpTus CropaHusi TOIUTHBA. Y IelibHAasl TeIJIOTa CTOPaHUs TOIUTUBA: ¢ =
O/m

2.14

[punnuns! paboTs! TermnoBbix apurareneit. KIT/[ terioBoro asuratens

2.15

IIpaxkmuueckue pabomul

W3mepenne ynenpHOM TEIIIOEMKOCTH METAJUIMYECKOr0 LWIMHAPA; KOJIWYECTBA
TEIJIOTHI, TOJTY4YEHHOTO BOJOW KOMHATHOH TeMIiepaTypbl (PMKCUPOBAHHOM Macchl, B
KOTOPYIO OMYIIEH HarpeThblil HWJINHJP; KOJINYECTBA TEIUIOTHI, OTAAHHOI'O HArpPEThIM
LUJIUHIPOM, [TOCJIE OITYCKAaHUs €r0 B BOJY KOMHATHOM TEMIIEpaTypbl; OTHOCUTEIIBHON
BIQ&XKHOCTH BO3AyXd; YACIBbHOW TEIJIOTHI IUIAaBICHHA JbAa. MccienoBaHue
U3MEHEHHUs TEeMIIepaTypbl BOJbI MIPU Pa3IUYHBIX YCIOBUSX; SBICHUS TEMI000MeHa
IIPY CMEIIMBAHUU XOJIOJAHOM U TOPSYE BOJBI; IPOLECCa UCTIAPEHUS

2.16

Qusuyeckue AGNeHUs 6 npupooe. TOBEPXHOCTHOE HATSDKEHUE M KaNWUISPHBIC
ABICHHUS B IPUPOJE, KpUCTaLIbl B mIpupoje, uznydeHue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, MHEsl, CHera

2.17

Texunuueckue ycmpoticmea: KanWUISPbl, TPUMEPbl HCIOJIB30BAHUS KPHUCTALIOB,
YKUJKOCTHBIA TEPMOMETD, 1aTYUK TEMIIEPATYPhI, TEPMOC, CUCTEMA OTOIUIEHNUS IOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBas TypOHHA, IBUTAaTEIh BHYTPEHHETO CrOPaHuUs

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

Onektpu3anus Ten. [[Ba BUaa 3J1eKTpUYECKUX 3apsiioB

3.2

BzaumoneiicTBre 3apskeHHBIX Tell. 3akoH Kynona

33

3aKkoH COXpaHCHHA JJICKTPHUICCKOI'O 3apsaaa

3.4

Onektpuueckoe mone. Hampspk€HHOCTh — anekTpuueckoro  mons.  IlpuHnun
CYIEPIIO3UIINH IEKTPUUYECKHX TO0Jel (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenn QJICKTPUYCCKHUX  3apsa0B. HGP’ICTBHG QJICKTPHUYCECKOTO  IIOJIsI  Ha
OJICKTPHUYCCKUC 3apsabl. HpOBOI[HI/IKI/I H JUIBJICKTPHUKHU

3.6

[TocTostHHBIN NeKTpuYecKuid TOK. JlefcTBuUs anekTpudeckoro Toka. Cuia Toka.
Hanpsxenne.
I=q/t,U=A4/4




DIIeKTPUUECKOE COMPOTHBIECHHUE. Y IEIBHOE IEKTPHIECKOE COMPOTHRIICHNUE:
37 R =pl/S

3akon Oma 11 ydacTka snekTpudeckoit uenu: I = U/R

3.8
[locnenoBarenbHOE COETMHEHUE POBOIHUKOB:
I,=I,: U=U,+U,; R=R +R,
3.9 [NapannensHOE coeMHEHNE TPOBOAHUKOB PABHOTO COMPOTUBIICHHUS:
=Ty I=L + LR,
CMemaHHbIe COSTUHEHUS MPOBOTHUKOB
PaGora u momHOCTE 25ekTpudeckoro Toka. 4 = Ult, P = Ul
3.10
3akon J>xoyns — Jlenma:
3.11 O=I-R-t

OmnbiT OpcTena. MarHuTHOE MoJjie TPsIMOro MPOBOJHUKA ¢ TOKOM. JIMHUM MarHUTHOM
3.12 WHAYKIUH

3.13 MarauTtHoe 1oJjie IIOCTOSIHHOI'O MarauTa. B3anmoeiicTBre ITIOCTOSIHHBIX MAarHUTOB
3.14 JlelicTBME€ MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM
3.15 OmnbiTel Papajes. SABieHue daeKTpoMarauTHor uuaykiuu. [Ipasuno Jlenna

3.16 Ipakxmuueckue pabomul




N3mepenne 31eKTpHIecKoro COPOTHBIICHUS PE3UCTOPA; MOIITHOCTH DIIEKTPUIECKOTO
TOKa; pabOThI AIEKTPHUECKOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHITBI TOKA, BOZHUKAIOIIETO B POBOJHUKE (PE3UCTOPHI,
JIAMITOYKa), OT HANpsHKCHUSI HAa KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTH COTPOTHUBIICHHS
OT JUIMHBI TPOBOJHWKA, IUIOMIAJU €ro IONEPEeYHOro CEYCHHS W  YACIHHOTO
COIIPOTHBIICHUS.

HpOBepKa mpaBujia Ajd OSJCKTPHUYCCKOI'0 HAIPSXKXCHUA IIPHU IIOCICA0BATCIBHOM
COCAMHCHHNU TIIPOBOAHUKOB, IIpaBWjIa JJId CHIBI JJCKTPUYCCKOI0 TOKa IIpH
mapaJui€JIbHOM COCAMHCHUU ITPOBOAHHUKOB (pe3I/ICTOp]E>I n J'IaMHO‘IKa)

Qusuueckue sA61eHUs 6 Npupoode: DIEKTPUUYECKHE SBIEHHA B arMocdepe,
ANEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE MOJIe 3eMJTH, Ipeiid MOI0CoB, poilb

3.17
MarHuTHOTO TIOJIS [Tl )KM3HU Ha 3eMJie, TIOJIAPHOE CUsTHUE
Texnuueckue ycmpoucmea: 31€KTPOCKOII, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK
JNEKTPUYECKOW HHEPrUH, SJICKTPOOCBETUTEIbHBIE MPUOOPHI, HAarpeBaTejIbHbIC
3.18 ANEKTPONPUOOPHI (TIPUMEPBI), DICKTPUUECKUE TMPEAOXPAHUTENN, IIIEKTPOMATHUT,
3JEKTPOABUTaTENb MOCTOSHHOTO TOKA, TeHEPATOpP MOCTOSHHOTO TOKA
3.19 DneKkTpoMarHuTHeie BOJHBI. [1Ikana sanekTpoMarHuTHBIX BOJTH
3.20 JlyueBas monens ceta. lIpsamonnHelHOe pacipoCcTpaHEHUE CBETa
3.21 3aKkoH oTpakeHHus cBeta. [lmockoe 3epkaino
3.22 [Ipenomnenue cBera. 3aKOH NPETOMIICHHS CBETA
3.23 Hucnepcus cBera
JIunza. Xop nyyeld B inH3e. POKYCHOE pacCTOsIHUE JIMH3BL. ONTHYECKas cuia
3.24 JIMH3BIL:
D=1/F
3.25 I'na3 kak ontudeckas cucreMa. OnTuyeckue npudopsl
Ilpaxmuueckue pabomol
W3mepenne onTuyecko Cuibl coOuparommield JUH3bI; (DOKYCHOTO pacCTOSHUS
coOuparolei JIMH3bI (110 CBOMCTBY paBEHCTBA pa3MEpOB IMpeaIMeTa U U300pakeHus,
KOTJIa IPeIMET PACIOIOKEH B IBOMHOM (POKyCe), MOKazaTesl MpeIoMIICHHS CTEKIIa.
3.26

UccnenoBanue cBoiicTBa M300pa)KEHUs, MOJYYEHHOTO C IOMOIIBIO COOMpArOIIei
JIMH3bI, U3MEHEHUS (HOKYCHOTO PACCTOSIHHS IBYX CIIOXKEHHBIX JMH3; 3aBUCHMOCTH
yTJia MPEeIOMIIEHHs CBETOBOTO JIyya OT YIJla MafeHHs Ha TPAaHULIE «BO3AYX — CTEKIIO»




Duszuueckue s61eHUsl 8 npupode: 3aTMCHU A COJ'IHIIa u .HYHI)I, OBETa TCJI, OIITUYCCKHUEC

3.27 sBIIeHUs B aTMocdepe (1BeT HeOa, pedpakius, pagyra, MUPax)
3.28 Texnuueckue ycmpoticmea: 04Ky, IEPUCKOT, (poToanmapaT, ONTHIECKUE CBETOBO/IBI
4 KBAHTOBBIE SABJIEHUA
PaguoaktuBHOCTH. Anbda-, OeTa-, ramma-uznydenus. Peakuuu anbda-u
4.1 Gerapacnana
4.2 Omnpitel Pezepdopaa no paccesiuuto anba-yactuu. [Inanerapuas mogens atoma
4.3 CocrtaB aTroMHOTrO sifjpa. M30Tomnbl
4.4 ITepuon nonypacnaga aTOMHBIX siA€p
4.5 SnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsAA0BOr0 U MaCCOBOTO YHCEI
Qusuyeckue A61eHUs 8 NpUpode: eCTECTBEHHBIN paHOaKTUBHBINA (OH, KOCMHUUECKHE
JAy4d, PpaAMOaKTMBHOE  M3Jy4yeHHE  IPUPOAHBIX  MHHEPAJOB,  JelicTBHE
4.6 PaZlMOaKTUBHBIX M3JIy4YE€HUI Ha OPraHU3M YesIoBeKa
Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHIUBUAYAIbHBIN T03UMETP, KaMepa
4.7

BI/IJ'IBCOHa, AACPHAAd SHCPreTuKa




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

1. .M. [lepoiikun, A.W. BanoB YueOuuk: ®@usuka. 7ki.: 6a30BbIl YPOBEHb— 3-€ U31., Tepepad. —
Mockga: IIpocsemenune, 2023.

2. llepwimkun A.B. YueOnuk: @usuka. 8 Ki1.: 6-¢ u3f., crepeotuntoe — M.: Jlpoda, 2024.

3. Ileppimkua A.B. YueOnuk: ®@uzuka. 9 win.: Yueb. misa obOmeoOpasoBaT. yupexnenuii/ A.B.
[epoimikun, E.M. I'yTHuK. — 5-€ u31., ctepeotunHoe — M.: JIpoda, 2024.

JlononuurenpHas:
1. Jlykammk B. U. COopHuk 3ama4 o ¢puszuke: Yued mocodue A yqammxes 7-9 KiI. cpej. K.
2. Jlykamuk B. U. ®usnyeckas onumnuanga B 7-9 knaccax cpeaneit mkosnsl: [Tocobue as yqanmxcs.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. Jlykammk B. . CoopHuk 3aaa4 o ¢pusuke: Yued mocobue s yuammxcs 7-9 KiI. cpe. IIK.

2. Kabapaun O. ®@., Opnos B. A. ®usuka. Tectsl. 7-9 knaccrl.: YuebH.-meto 1. mocodue. — M.: JIpoda,

2000. — 96 c. ui.

Jlykamuk B. U. ®usndeckas omumnuana B 7-9 kinaccax cpeaneit mkodsl: [locoOue s yqamumxcs.

4. MunsbkoBa P. /. TemaTnueckoe 1 moypouHoe I1aHupoBaHue mo ¢usuke: 7, 8, 9-it Ki.: K yueOnuky
A. B. Ileppimikuna, E. M. I'ytHuk «®usnka. 9 kmace»/ P. JI. MunbkoBa, E. H. Tlananotu. — M.:
Oxk3amen, 2003. — 127 c. ni.

4. Junaktuyeckue kaprouku-zamanus M. A. Vmakopoir, K. M. VmakoBa, numakTudeckue

matepuansl o ¢pusuke (A. E. Mapon, E. A. Mapon), rectsl (H K. Xannanos, T. A. XaHHaHOBa) MTOMOTYT

OpraHu30BaTh CAMOCTOSATENBFHYIO pabOTy MIKOJFHUKOB B KJIACCE U IOMA.

[8)

5. Meroaudeckoe mocobue k ydeOHmky A.B. Ileppimkuna, H.B. ®dumonosuu, 6-¢ u3nanue,
nepecMorpenHoe, M., Ilpoda, 2020
6. Meroaudeckoe mocobue k yueOHmky A.B. Ileppimkuna, H.B. ®dumonosuu, 4-¢ usnanue,

nepecMotrpeHHoe, M., Ilpoda, 2020

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

[lepconanbHbIi callT yuutens - http://mtd03.ru/

bubnuoreka — Bce no npeamery «duzukay. — Pexxum noctyna : http:/www.proshkolu.ru
BuneoonsiTel Ha ypokax. — Pexxum nocrtyna : http://fizika-class.narod.ru

WuTtepecHble MaTepHaibl K YpokaM (HU3UKH 10 T€MaM; TECTHI [0 TeMaM; HarjsiiHble TMOCOOus K
ypokam. — Pexxum nocryma : http://class-fizika.narod.ru

5. DnexTpoHHbIe yueOHUKH 10 (pusuke. — Pexxum noctyna: http://www.fizika.ru

el el




IIpunoscenue 1. Illpumepnvie memsvl yueoHbvlX NPOeKmMos

\7 KJ1ace

e N Al

Apxumen u Apxumenona cuia. Mictopust OTKpbeITHSA.

ATMmochepHoe naBieHre, IpUOOPHI IS €10 U3MEPEHUsI.

Boga B Tpex arperatHbIx COCTOSTHUSIX.

HcTouHnKY 3ByKa U UX UCIOJIb30BAHHUE.

Kunernueckas v noTeHIMalbHasi YHEPTHs: MPEeBpalleHue Ipyr B Apyra.
Kocmuueckue uccnenoBaHus.

HccnenoBanue cBOMCTB Oymarm.

BnusiHre HEBECOMOCTH Ha OPraHU3M.

MpbUIbHBIE ITy3bIpU U TTOBEPXHOCTHOE HATSHKEHUE.

. UccnegoBanue MHKPOKJIMMATa KaOMHETOB IIKOJIBI.

8 kiaacc

e A i

3akouns! HeroToHa: ABHUKCHUEC U CUJIBI.
[Ipeobpa3zoBanue FHEPTUU B pa3HbIX CUCTEMAX.
DIEKTPUYECKUN TOK U IJEKTPUUECKUE 1IEIH.
Mar»auTHEIe oA U OJICKTPOMArHETU3M.
BomHbI 1 3ByKOBBIE KOJIEOaHUSI.
TepMonrHaMuKa: TeI000MEH U 3aKOHBI.
Orntuka: oTpakeHUe U MPeIOMIICHUE CBETA.
N3ydeHne MexaHM4YEeCKUX CBOMCTB MAaT€pUAJIOB.
Kpucrannuzauust 1 pocT KpUCTAILIOB.

. I3Mepenue yienbHON TENI0EMKOCTHA BENIECTB.

9 kJacc

h‘\'3570.\‘.0\.“‘:“.“"!\’!—‘

3aKOHbI COXpPAHEHUS B MEXaHUKE.

DNeKTpOMarHuTHasi UHIYKIU.

B3anmoneiicTBre 3apsAI0B U SIEKTPUUYECKUE MOJIA.
Mogenu aTtoma U CTpOEHUE BEILIECTBA.
PanroakTHBHOCTG U SI€pHBIE PEAKIIUU.

®du3suka TBEPAOIO Tena.

N3ydeHue TenmoeMKOCTH U TEIIIONPOBOIHOCTH.
ACTpOHOMHYECKHE POEKTHI: TBUKEHUE IJIAHET, 3BE3/.
HccnenoBanue CBOMCTB MOIYITPOBOIHUKOB.

0 ®du3uka 3ByKa U aKyCTHKa IIOMEIIEHUH.
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