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PABOYAA NPOrPAMMA YHEBHOIO NPEAMETA
«PUSUKA»

AQANTUPOBAHHOIN OCHOBHOW OBPA3OBATE/IbHOM MPOrPAMMDbI
OCHOBHOIO OBLLEFO O6PA30OBAHUA OBYYAIOLLMXCA

C3AZEPXXKOW NCUXMUYECKOIO PA3BUTUA



[TOACHUTEJIbHA A 3AIINCKA

O61mas xapakTepucTHKA Yy4e0HOro npeamera « Pusnka»

YyeOnpiii  mpeamer «Duzmka»  ABIACTCS  CHUCTEMOOOPA3YIOMIUM  JIS
€CTECTBEHHOHAYYHBIX TMPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI MHUPO3JaHUs
SBIISIIOTCS OCHOBOU CO/IEP KaHMSI KypCOB XUMHHU, OMOJIOTHH, Teorpaduu U aCTPOHOMHUHU.
®u3rka BOOPYXAET OOYYaIOIIMXCS HAy4YHBIM METOAOM IO3HAHUS, MO3BOJISIOLIUM
MOJTy4aTh OOBEKTUBHBIC 3HAHUS 00 OKPY>KAIOLIEM MHpE.

[TpenMeT MakcUMalIbHO HaIpaBJIeH Ha (POPMUPOBAHHUE UHTEPECA K TPUPOJTHOMY
U COLMAJBbHOMY MHpPY, COBEpPIICHCTBOBAHME II03HABATEIBHOW JEATENBHOCTU
oOyuatomuxcst ¢ 3[1P 3a cuer oBnajeHNUs MBICIUTEIBHBIMHU ONEpallUsiMU CPABHEHUS,
0000111eHHs, pa3BUTHE CIIOCOOHOCTH apryMEHTHPOBATh CBOE MHEHUE, (DOPMUPOBAHHE
BO3MOKHOCTEN COBMECTHOM JEATEIIBHOCTH.

W3ydyenne @u3ukn CcrnocoOCTBYyeT pa3BuTHi0 Yy oOyvaromuxcs ¢ 3[IP
IPOCTPAHCTBEHHOTO BOOOpa)X€HHUS, (PYHKIMOHAIbHOM TI'PAMOTHOCTH, YMEHUS
BOCIIPUHUMATh M KPUTUYECKH aHAJIU3UPOBaTh HMH(POPMALIMIO, MPEACTABICHHYIO B
paznuyHbIX (popmax. 3HAYUMOCTh IPEIMETA JIJISl PA3BUTHS KU3ZHEHHONM KOMIETEHIUU
o0y4Jaromxcst 3aKJI04aeTCs B YCBOCHUH OCHOBBI (PU3NYECKUX 3HAHUM, HEOOXOIUMBIX
JUIsl TIOBCEITHEBHOM >KM3HHW; HABBIKOB 3JI0POBOr0 M OE€30MAaCHOrO JUisl 4YeJOoBEKa U
OKpY’Kalolllel ero cpeabl 00pasa Ku3HU; POPMHUPOBAHUU FKOJIOTUUECKON KYIbTYPBI.

[TporpamMma oTpaxkaeTr coaepxkanue oOyudeHus: npeametry «Pu3nka» ¢ yueToM 0COObIX
oOpazoBartenbHbIX TOTpeOHOCTEM oOyydatomuxcs ¢ 3[1P. OBnagenue qaHHBIM Y4EOHBIM
IpEeIMETOM TMPEACTaBISAET ONpPEAEIEHHYI0 TPYIHOCTh s oOydatomuxcs ¢ 3[1P. Oto
CBA3aHO C OCOOCHHOCTSIMM MBICIUTEIBHON  JESTENbHOCTH, MEPUOJAUYECKUMU
KOJICOAHHUSIMU BHUMaHUS, MaJIbiIM 00bEMOM MaMSITH, HEA0CTATOYHOCTBIO 00ILIETO 3arnaca
3HAHUW, TIOHWKEHHBIM IO3HABATEJIbHBIM HMHTEPECOM U HHU3KUM YpPOBHEM PpPEUYEBOrO
pa3BUTHS.

Jlnst mpeoposeHuss TPyAHOCTEW B M3y4YeHUM yuyeOHoro mnpeamera «Duzuka
HeoOXxoaMMa ajanrtanus oObeMa UM XapakTepa ydeOHOro wmarepuana K
MO3HABATEJIbHBIM BO3MOKHOCTSIM JIaHHOM KaTeropuu OOydYaroIIMXCs, YYeT HX
OCOOCHHOCTEH pa3BUTHA: WCIOJIb30BAHHWE AJITOPUTMOB, BHYTPHUIIPEAMETHBIX U
MEXMPEIMETHBIX CBsI3€H, IOCTENEHHOE YCIOKHEHNE U3y4YaeMOoro MaTepHara.

JlanHast mporpaMma KOHKPETHU3UPYET COJEp)KaHUE TMPEAMETHBIX TEM B
COOTBETCTBUM C TpeOOBaHUSMHU OOPa30BATEIBLHOTO CTaHIApTa, PEKOMEHIYEMYIO
MOCJICOBATEIBHOCTh HM3yUEHHUSl pa3lieloB (DU3UKU C yUYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€W, JIOTUKM Y4YeOHOro mpolecca, BO3PaCTHBIX U
MICUXO0JIOTHYECKUX 0COOeHHOCTEM oOyuaronuxcs ¢ 3[1P Ha ypoBHE 0CHOBHOTO 00111€T0
oOpa3oBaHusl, ONpeeisieT MHHUMaIbHBIA HAOOp ONBITOB, JEMOHCTpaluH,
OPOBOJUMBIX ~ Y4YUTEIeM B  Kjacce, JaOoOpaTOpHBIX padOT, BBINOIHIEMBIX
00yJaronMMHUcs.

Meroauueckot OCHOBOM H3y4yeHHMsi Kypca «Duszuka» Ha ypOBHE OCHOBHOIO



oO1ero o0Opa3oBaHUs SABIIAETCS CUCTEMHO-]IEITEIIbHOCTHBIM MOAXO]I,
00ecreunBaONINN  JIOCTUKEHHE JUYHOCTHBIX, METANpPEAMETHBIX W MPEAMETHBIX
00pa3oBaTeNbHbIX pE3yIbTaTOB MOCPEJICTBOM OpraHu3aLMH AKTUBHOM
MO3HABATEIBHON JEATETbHOCTH OOYYaIOIIMXCs, YTO OYEHb BAXXKHO NpU OOydEHHUU
nerent ¢ 3I1P, s KOTOPBIX XapaKTEpHO CHUYKEHHE MMO3HABATEIIbHON aKTUBHOCTH.

IIeJIl/I u 3aa4YM U3yUCHUHA y‘l€6HOFO npeameTa «Puszuka»

OCHOBHOH LIebI0 00y4YEeHMsI AETEN C 3aJEPHKKOM MCUXMUYECKOTO Pa3BUTUS HA
JAHHOM IIpeIMETEe SIBISETCS: MOBBILICHHE COLMAIBHON ajanTaluu JAeTed uepes
OpUMEHEHUE PU3NYECKUX 3HAHUM Ha MIPAKTHUKE.

Jlia obyuaromuxes ¢ 3IIP, Tak ke, Kak U AJ1 HOPMATUBHO Pa3BUBAIOIINXCS
CBEPCTHHUKOB,  OCBaMBAaIOLIUX  OCHOBHYI0  00Opa3oBaTelIbHyl0  IPOrpaMMy,
JOMHUHHPYIOILIEE 3HAYEHUE TPUOOPETAIOT TaKUE Yeau, Kak:

" OCBOEHHE 3HAHUI O METOJAX HAYYHOT'O MO3HAHUS IPUPOBI U (GOPMUPOBAHHE HA
ATOM OCHOBE MPEJICTABICHUN O (PU3NYECKON KapTUHE MUPA;

" OBJIAJICHUE YMEHHSIMU TNPOBOAUTH HAOIIOJEHUS NPHUPOAHBIX SBJICHUM,
ONMHCHIBATH M 0000IIATh pe3yJbTaThl HAOJIOJCHHM, HCHOJIb30BATh HPOCTHIE
U3MEpPUTEIbHBIE TPUOOPHI IS U3yUeHUs: (PU3UUECKUX SBJICHUN; TPEACTABIIATh
pe3yJbTaThl HAOIIOCHUN WM U3MEPEHUN C MOMOIIbI0 TaOiull, rpaduKoB U
BBIBISITH HA O3TOM OCHOBE OMIIMPUYECKHME 3aBUCHUMOCTH; IPHUMEHSTH
NOJTyYEHHBIE 3HAHUS 7151 OOBSICHEHUS Pa3HOOOPA3HBIX MPUPOIHBIX SIBICHUN U
IIPOLIECCOB, NPUHIUIIOB JEUCTBUS BAXKHEHIIMX TEXHUYECKUX YCTPOMCTB, IS
pereHns GU3NIeCKUX 3a/1a4;

" pa3BUTHE NO3HABATEIBHBIX HHTEPECOB, HMHTEIUIEKTyaJIbHBIX M TBOPYECKHUX
CHOCOOHOCTEM, CaMOCTOSITEIbHOCTH B IPUOOPETEHNN HOBBIX 3HAHUMN, TIPU

peuieHnr GU3HYECKUX 3a/1a4 U BBITIOJHEHUHU SKCIIEPUMEHTAIbHBIX UCCIIEI0BAHUMN C

UCITOJIb30BAaHUEM MH(OPMAITMOHHBIX TEXHOJIOTHH;

" BOCHHUTAHHE YOEKICHHOCTH B BO3MOXHOCTH MO3HAHHUS 3aKOHOB MPUPOJBI, B
HEO0OXOJIMMOCTH Pa3yMHOTO HUCIIOIb30BaHUS TIOCTHXKEHUN HAYKU U TEXHOJOTHMA
JUISl TaJIbHEUMIIETo pa3BUTHUSI YEJIOBEYECKOTO OOIIECTBA, YBAXKEHUSI K TBOPLIAM
HAayKU ¥ TEXHUKH, OTHOILICHUS K (PU3MKE KaK K IJIEMEHTY OOIIeYeI0BEYECKON
KYJIbTYPBI;

" JCMOJIb30BaHUE MOJYYEHHBIX 3HAHUN U YMEHUH ISl PEIICHUS TPAKTUYECKUX
3aJa4 TOBCEJHEBHOM KU3HM, OOECIedYeHHs OE€30MacHOCTH CBOEH KHU3HH,
PaLMOHATIBHOTO IPUPOAOIOJIB30BAHUS U OXPaHbl OKPYKAIOIIEH CPEIBI.
JlocTrxeHne 3TUX Lenei 00ecreynBaeTCsl pelIeHUEM CIeIyIOIIMNX 3a0ay.:

* 3HakOMCTBO oOywatomuxcsi ¢ 3[IP ¢ meromamu wuccnenoBaHusi 0OBEKTOB U
SABJICHUMN TPUPOIBI;

" IpUOOPETCHHE 3HAHUM O MEXAaHUYECKUX, TEIIOBBIX, JJEKTPOMATHUTHBIX U
KBaHTOBBIX SIBJICHUSX, (U3MUYECKUX BEIMYMHAX, XapPaKTCPU3YIOIMIUX ITH
SABJICHUS,

* (¢hopmMupOBaHUE YMEHHI HAOIIOAATh MPUPOIHBIC IBICHUS U BBITIOJIHSTH OIIBITHI,



nabopaTopHble  pabOTBI W DKCIEPUMEHTAIbHBIE  HWCCICIOBAHHUS  C
WCIIOJIb30BAHUEM H3MEPHUTEIBHBIX TPHUOOPOB, IIUPOKO TPUMEHSIEMBIX B
MMPAKTUYECKOM KU3HU,

" OBJIAJICHUE TAKUMHU TMOHATHUAMH, KaK TPHPOAHOE SBJICHUE, AMIUPHUICCKU
YCTaHOBJICHHBIN (DakT, mpobiema, TUIoTe3a, TEOPETUUECKUI BBIBOJI, PE3yIbTaT
HKCIIEPUMEHTAIILHOM MPOBEPKU;

" [OHMMAaHHE OTJIWYMM HAYUYHBIX JAHHBIX OT HEMPOBEPEHHOM HH( OpMaIuH,
[EHHOCTH HAayKH [UJIs YJIOBJIETBOPEHHUSI OBITOBBIX, INPOU3BOJCTBEHHBIX U
KYJIbTYpPHBIX MOTPEOHOCTEN YeoBeKa.

Oco0enHocTH 0TOOpa U aJanTAllUM Y4eOHOT0 MaTeprasa o pusuKe

OcHoBoil o0yuenust oOyuarornuxcs ¢ 3[1P Ha npeameTax ecTeCTBEHHOHAYYHOTO
[UKJIA SIBJISIETCS. PA3BUTHUE Y HHUX OCHOBHBIX MBICIUTEIBHBIX OIepanui (aHamus,
CUHTE3, CPaBHEHHE, 0000I11IEHNE) HA OCHOBE BBIMOJIHEHUS PA3BUBAIOIINX YITPAKHEHUH,
dbopMHpoBaHHWE TPUEMOB YMCTBEHHOM paOOTHI: aHAIM3 MCXOJHBIX JaHHBIX,
IUTAaHUPOBAHUE MaTeprasa, OCYIIECTBICHUE MOITAITHOTO U UTOTOBOTO CAMOKOHTPOJIS,
a TaK)Ke OCYIIECTBIISICTCS JTUKBHUAALMS TPOOETIOB B 3HAHUAX, 3aKPETUICHUE U3YYEHHOTO
Marepuana, oTpaboTka aJlrOpUTMOB, TIOBTOPEHHUE MPOHIECHHOTO. bonbimoe 3HadYeHNe
MpUAACTCS YMEHHIO paccka3aTh O BBIMOJHEHHOWM paboTe ¢ MpaBUIBLHBIM
yHIOTPeOJICHHEM COOTBETCTBYIOIIEH TEPMUHOJIOTHU W COOJIFOICHHEM JIOTHYECKUX
cBsi3eil B u3naraemom Marepuaine. s oOydaroniuxcs 3IIP Ha ypoBHE OCHOBHOTO
oO1iero 00pa3oBaHUsI TO-NPEKHEMY SIBISIOTCA XapaKTEPHBIMHU: HEIOCTATOYHBIM
YPOBEHb Pa3BUTHS OTICIBHBIX TMCHXUYECKUX IPOIECCOB (BOCIPHUSATHS, BHUMAHWSI,
NaMSATH, MBIIIJIEHUS), CHIDKCHHBIA YPOBEHb WHTEJUICKTYaJIbHOTO Pa3BUTHsI, HU3KUN
YpOBEHb BBHITIOJIHEHUS YUEOHBIX 3aJjaHUM, HU3Kas YCHEIHOCTh 00yueHus. [loaromy
IpU M3y4YeHUU (PU3UKU TpeOyeTcs IeJeHANpPaBICHHOE UHTEIICKTYalbHOE Pa3BUTHE
ooyuarommxcst ¢ 3[IP, oTBewaromiee MX OCOOEHHOCTSAM M BO3MOXKHOCTSIM. YUeET
ocobennocteit oOywaronuxcst ¢ 3I[IP TpeOyer, 4TOOBI TpU WU3YYEHUH HOBOTO
MaTepuaia 00s3aTeIbHO MPOUCXOIUII0 MHOTOKPATHOE €0 TOBTOPEHUE; PACIIUPEHHOE
PacCMOTPEHHE TEM | BOIPOCOB, PACKPBIBAIONIUX CBS3b (U3UKA C JKHU3HBIO;
aKTyaJIu3alnys MepBUYHOTO )KH3HEHHOTO OIBITa 000X CSI.

VYcBoeHne mnporpaMMHOro0 Marepuana 1o (U3MKEe BbI3BIBAET OOJIbLINE
sarpyaHeHus y oOydarommxcs ¢ 3I1P, mostomy Teopust m3ydaercs 0e3 BBIBOJIOB
CIOXHBIX (hopmyi. 3amauu, TpeOyroume MPUMEHEHHUS CIOXKHBIX MaTeMaTHYECKHX
BBIYHCIICHUN U (OPMYII, B OCOOEHHOCTH TaKUX TeM, Kak «MexaHu4eCcKOe JIBIKCHUE,
«ApxumenoBa cuiay, «MexaHUYecKas SHEPTUs», «IICKTPUUECKHUE SBICHUI,
«INEKTPOMATrHUTHBIE SBJICHUS, PEIIAIOTCS B KJIACCE C TTIOMOIIBIO YIUTEIIS.

Oco0oe BHMMaHHME TPU U3YYCHUH Kypca (DU3UKH yIEIsIeTCsl TMOCTaHOBKE W
OpraHU3alMK SKCIIEPUMEHTA, a TaK)Ke MPOBEACHUIO (TPEUMYIIIECTBEHHO Ha KaXJIOM
ypOKe) KpaTKOBPEMEHHBIX JIGMOHCTpanui  (BO3MOXXKHO €  HCIIOJIB30BaHUEM
AIICKTPOHHOM JeMOHCTparui). HekoTopele TeMbl 00s3aTEIbHO JOJKHBI BKIIOYATH
OTIOpHBIC JIA0OpaTOpHBIC pPadOTHI, KOTOPHIE PA3BUBAIOT YMEHHWE IOJIH30BATHCS
OpoCTEHIIMMU TpUOOpamMu, aHAJIU3UPOBATH IOJY4YEHHbIE JaHHble. B cBs3u ¢



OCOOCHHOCTSIMM  TIOBEJIEHUSI W JesaTenbHOCcTH  oOywatrommxcs ¢ 3[IP
(pacTOpMOKEHHOCTh, HEOPTAHW30BAHHOCTh) MPEIYCMOTPEH CTPOKAUIIUN KOHTPOIb
3a COOMIOZICHUEM TPaBWJI TEXHUKU 0€30MaCHOCTU MPHU MPOBEACHUU JTa0OPATOPHBIX U
MPaKTHYECKHUX padoT.

Bonbuioe BHMMaHue npu u3ydeHuu ¢uszuku noapoctkamu ¢ 3IIP obpamaercs
Ha OBJIAJICHME MMM NPAKTUYECKUMU yMEHUSIMU U HaBblkamu. lIpemycmarpuBaetcs
YMEHbILIEHUE 00bEMa TEOPETUUYECKUX CBEIACHUM, BKIIIOUEHUE OTHAEIBHBIX TEM WIIU
LEJNbIX pa3fesioB B Marepuaibl Uil O030pHOTO, O3HAKOMHTEIBHOTO WU
(akynbpraTuBHOTO M3ydeHus. llpeqnaraercst ymeHbllleHHE 00beMa MaTeMaTUYECKUX
BBIUMCJICHU 32 CUET YBEIMUEHUS KaYECTBEHHOI'O ONMUCAHUS SBJICHUM U MTPOLIECCOB

JloctaTouyHOE€ KOJMYECTBO BPEMEHHM OTBOJIUTCS Ha PACCMOTPEHHE TEM U
BOIIPOCOB, PAaCKPHIBAIOIIUX CBsI3b (U3UKH C IKU3HBIO, C TEMH SIBICHUSMHU,
HAOJIIO/ICHUSIMHU, KOTOPHIE XOPOIIIO U3BECTHBI YUEHUKAM U3 UX KU3HEHHOTO OIIBITA.

MakcuManbHO ~ HCHOJNB3YIOTCS ~ MEXKIPEIMETHbIE  CBSI3M C  TaKUMHU
TUCHIUIUIMHAMH, Kak reorpadus, Xumus, Ouoisiorus, T.K. oOydaromwuecs ¢ 3IIP
0COOCHHO HYKIAIOTCS B MPENOJAHECEHNH OJIHOTO M TOTO e Y4eOHOro marepuasia B
pa3IMyYHBIX acleKTaX, B €ro BapbUPOBAHMH, B HEOJHOKPATHOM IOBTOPEHUHU WU
3aKpEIJICHUM TOJYYEHHBIX 3HAHUM W  M[pakTudyeckux ymeHuil. Ilo3Bossis
paccMaTtpuBaTh OAMH M TOT K€ Y4eOHBIM MaTepuan C pPa3HbIX TOYEK 3PEHMUs,
MEXKIPEAMETHBIE CBS3U CIIOCOOCTBYIOT €T0 JIyUlIEMY OCMBICIIEHHUIO, 00JIee IPOUHOMY
3aKpPETJICHHUIO TIOJTYUYCHHBIX 3HAHUH U TPAKTUUYECKUX YMEHHA.



Bunbl nesaresbHocT o0yuaromuxcs ¢ 311P, o0yciioBjieHHbIE 0CO0BIMU
o0pa3oBaTeJbHBIMU MOTPEOHOCTAMH U 00eCIIeYUBAIOIINE OCMbICJICHHOE
0CBOEHHE Co/lep:KaHNU 00pa30BaHMsl N0 NpeaMeTy « Dusuka»

Conepxxanue BHJIOB aesrenbHocTH oOyvarommxcsi ¢ 3[IP Ha ypokax
¢usuku omnpenenseTcss MX OcOoObBIMH 00pa30BATENbHBIMU TOTPEOHOCTAMHU.
CrnenyeT yCWIUTh BHUIBI ACSITEIBLHOCTH, ClICHU(UYHBIC ISl JAHHON KaTerOpuu
neTeil, 00ecneynBaroe OCMBICIIEHHOE OCBOCHHUE COJEPKaHMs 00pa30BaHus 110
MPEAMETY: YCHIIEHUE MPEIMETHO-IIPAKTUYECKON IEATEIbHOCTH C aKTUBU3alUen
CEHCOPHBIX CHCTEM; OCBOCHHE MaTepHaja C OINOpPOd Ha aJrOpUTM;
«MOLIArOBOCTh» B M3YYEHHHM MaTepuala; HCIOJIb30BAHUE JOMOJIHUTEIbHON
BU3YaJbHON OMOPHI (CXEMBbI, AOJOHbBI, ONOPHBIE TAOJIHUIBI); PEUYEBOM OTUET O
IPOLIECCE U PE3YNbTATE JEATEIBHOCTH; BBINOJHEHUE CHELUAIbHBIX 3aJaHUMH,
o0ecreunBaroIIux KOPPEKLHUIO peryisnun y4e0OHO-T103HaBaTEIbHON
JESTeIbHOCTU U KOHTPOJIb COOCTBEHHOT'O pe3yJIbTara.

Jia obyuaronuxcs ¢ 3P cyliecTBEeHHBIM SIBISIFOTCS TPUEMBI PabOTHI €
JIEKCUYECKUM MaTepuasioM 1o npeamerty. [IpoBoautes cnenuansHas pabota 1o
BBEJICHUI0O B  AaKTUBHBI  CJIOBapb  OOyYaloOIIUMXCS  COOTBETCTBYIOLIEH
TEPMUHOJIOTHH. V3ydyaemble TepMHUHBI BBOASATCS Ha MOJHMCEHCOPHOW OCHOBE,
oOs3aTenbHa BU3yalbHAs MOJJEP)KKA, AJTOPUTMBI pabOThl C OMpPEEICHUEM,
OMOPHBIE CXEMBI JUISl aKTyalu3aluy TEPMUHOIOTHH.

B cBsi3u ¢ 0coObIMU 00pa30BaTENbHBIMU MOTPEOHOCTAMH OOYHAIOIINXCS C
311P, npu miaHupoOBaHUM padOTHl YUYEHHKA HA YPOKE CIEIYET MPUACPKUBATHCS
CJIEIYIOLUX MOMEHTOB:

1. Tlpu ompoce HeoOXOauUMO: JaBaTh aJrOPUTM OTBETA; pa3peliaThb
[I0JI30BAThCS IIJIAHOM, COCTABJIEHHBIM IPH MOJATOTOBKE JOMAIIHErO 3aJaHUS;
JaBaTh OOJIbIIIE BPEMEHM TOTOBUTHCA K OTBETY y JOCKH; pa3peliarh AenaTh
IpeaBapUTEIbHBIE 3aMKUCH, MTOJIb30BATHCS HATJISIIHBIMU TOCOOUSMHU.

2. Ilo BO3MOXKHOCTH 3371aBaTh 00YYaIOIIMMCS HABOASIINE U YTOUHSIOLINE
BOIIPOCHI, KOTOPBIE IOMOT'YT UM HOCJIEN0BATENBHO U3JI0KHUTh MaTeprall.

3. Cucrematrueck MpOBEPSTh YCBOGHUE Marepuaia Mo TeMaM YPOKOB,
JUTsI CBOEBPEMEHHOT'O OOHAPYKEHUs MTPOOEIOB B MPOLIEAIIEM MaTepuae.

4. B mnpouecce H3y4eHHs] HOBOTO MaTepuaja BHUMAHUE YUYEHUKOB
oOpaiiaercsi Ha HauOoJjiee CJIOXKHBIE pasziesibl n3ydaemou Tembl. HeoOxoammo
yaiie oOpanaThCsi K HUM C BOINPOCAMU, BBISCHSIONIMMHU MOHUMaHUE y4eOHOTO
MaTepHuasa, CTUMYJUPOBaTh BOMPOCHI MPU 3aTPYJHEHUSX B YCBOEHUU HOBOTO
MaTtepuana.

Mecto yyeOHOro npeamera «®@u3uka» B y4e0HOM IJIaHe

B cootBerctBUM ¢ DenepanbHBIM TOCYyAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHIapTOM OCHOBHOTO 001mIero oo6pazoBaHusi y4eOHbI mpeamer «Duznkary
ABIIIETCS 00s3aTeNbHBIM uia u3yueHus. ConepkaHue Yy4yeOHOro mpeameTa



«Duszuka», mnpenacraBieHHoe B paboueil mporpamme, coorBercTByer DOI'OC
000O0.

[IpennaraemMslii B mporpamme 1o Gpu3uke nepeyeHb 1ad0paTopHbIX padOT U OMBITOB
SBIISICTCS. PEKOMEHJATENIbHBIM, YYHUTENb JellaeT BbIOOp TMPH MPOBEACHHUU
7a00paTOPHBIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIbHBIX OCOOCHHOCTEN
oOyyaromuxcs, CIUCKa SKCIEPUMEHTAIBHBIX 3aJaHU, MpeajaraéMblx B paMKax
OCHOBHOT'0 FOCYAapCTBEHHOTI'0 3K3aMeHa Mo (pU3HKE.



COAEPKAHUE OBYUYEHUA

7 KIIACC
Du3uKa u e€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa.

®usuka — Hayka o mnpupone. fABieHus npupoibl. PU3NYECKHE SIBICHUSA:
MEXaHUYECKHUE, TEIJIOBbIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBEIE.

®duznueckre BeMWUMHBL. M3MmepeHue Qu3anueckux BelWyuH. Duznyeckue
npudopsl. [TorpemHocTs u3mMepeHnii MexryHapoiHasi cucTeMa eQuHuII.

Kak ¢usuka u jApyrue ecTecTBEHHbIE HAyKH HW3Y4aloT IPUPO.Y.
EcrecTBeHHOHAy4HBI METOJ TO3HAHUA: HAOJIOJEHHE, IMOCTAHOBKA HAy4YHOTO
BOIIPOCA, BBIIBUKEHUE TUIMIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUeCcKuX SIBICHHUM C MTOMOIIBIO MOIeen

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC
SIBJICHUSL.

2. ®duznueckue nMpuOOPHl U MPOLEAYpa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnvie pabomel u onvimel.

1. OmnpenesieHHe IEHBI IeJICHUS IIKaIbl K3MEPUTEIIBHOTO Mprbdopa.

2. H3mepenue paccTOsTHUN.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPJOTO TEA.

4. OnpeneneHue pa3MepoB MaJbIX TeEl.

5. M3mepenue Temmeparypbl NpH MOMOIIU >KUIKOCTHOTO TEPMOMETpa U
JaTyuKa TeMIIepaTyphl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TUIOTE3bI: JAIBHOCTH IMOJETA
[IapuKa, MyImEeHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
mycKa.

IlepBoHaya/ibHbIE CBEJACHUSA 0 CTPOCHUM BelleCTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmbIThI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBrkenne yactul BemlecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHI[ C
TeMriepatypoii. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHMS BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPIBIX
(kpucTammyeckux) Tedl. B3auMoCBs3b MEXKIy CBOWCTBAMH BEUIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. HabmroneHnue 6pOoyHOBCKOTO JBUXKCHHUS.

2. Habmonenue nuddysumn.



3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM — WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJIOM psOB (C  HCIOJIBb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbITel 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

/IBMKeHMe U B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Ckopoctb. CpenHsisi CKOPOCTh IIPU HEPAaBHOMEPHOM JIBH)KEHHMH. Pacder myTu u
BPEMEHU JBUKECHUS.
SlBnenue wHepnuu. 3aKOH WHEpUHMH. B3auMonencTBue Ten Kak MpUYAHA
U3MEHEHUSI CKOPOCTM JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBSA3b IIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHULE
00BbEMa BEIIeCTBA.
Cwmita Kak XapakTEepUCTHKaA B3auMOAEHCTBHS Tesl. Cuina ynpyrocTd M 3aKoH
['yka. 3mepeHne cuibl ¢ MOMOUIbIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TshkecTy. Cuila TsKeCcTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. Cnoxenune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTBytomas cui. Cuna TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOIE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHne MexaHU4eCcKOro JBUKEHUs Tejla.
2. N3mepeHune CKOpOCTH MPSAMOIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBieHUs HHEPLHH.
4. HaOmroneHue n3MeHeHUs! CKOPOCTHU MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc M0 B3aUMOJCHCTBUIO TEI.
6. CIl0)XEeHUe CUJI, HAaIlPaBJIEHHBIX MO OJHOU MPSMOM.
Jlabopamopnsie pabomel u onvimel.
1. OmnpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHHMSI (IIApUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. Ompenenenrie CpeHEM CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
Omnpenenenue IOTHOCTH TBEPIOTO TeNA.

4. OmbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbKeHHs (Iedopmanun)
MPY>KUHBI OT MIPUII0KEHHON CHUIIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

JlaBJjieHHe TBEPABIX TeJl, JKUAKOCTEH U ra3os.



JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT o0bema, TemnepaTrypbl. llepenaua naBneHus
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT riayOunbl. ['mapocratmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdhepa 3emmm u atrmocdepHoe naBieHue. [IpudmHBI CyliecTBOBaHUS
BO3MyIIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperune atMochepHOTo
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTU U ra3a Ha NMOTPYKEHHOE B HHUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.
Coobmiaroiuecst CoCcy/ibl.
['mppaBnuyeckuii mpecc.
[IposiBineHue nelcTBUsI aTMOCHEPHOTO JABICHUS.
3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH Tela
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YcioBHe IUIaBaHUsI TEJI: TIJIABAHUE WU TTOTPY>KEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.
Jlabopamopnvie pabomel u onvimel.
1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CHUJIbI, JCHCTBYIOIIEH Ha  TeEJo,
IIOrPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.
4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BhEMA MOTPY>KEHHON B JKUJIKOCTh
YacTHU TeJla U OT INIOTHOCTHU KUJKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.
Pa6ora u MOIIHOCTH. JHEPIrUsl.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs MJIOCKOCTh. IIpaBuio
paBHOBecus pbryara. [I[pumeHeHue mpaBusiia paBHOBECHsI phiuara K 0JI0Ky. «30J10TOe
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npaBuiio» Mexanuku. Koadgdurment nonesnoro aeiicteus (manee — KI1J[) mpocTeix
MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckass dHeprusi. KuHeTuueckass W TNOTEHUUANIbHAS DHEPTHS.
[IpeBpaliieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
HHEPTrUU B MEXaHUKE.

Jemoncmpayuu.

1. Ilpumepsl NIPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Omnpenenenue pabOThI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJia 10

TOPU30HTATBHON TOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHUYECKOU OHCPI'UH.
8 KJIACC

TenJioBble AIBJICHUSA.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO-KMHETHUECKOH TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOU TEOPUH.
CmaurBaHMe U KaNWUISIPHBIE sBJICHMS. TerIoBoe pacClIMpeHNe U CKaTHE.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEH DJHEpPruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenadn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYECHUE.

KomnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€mIOO0OMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

OHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CTOPAHHUSL.

[Mpunuumner pabotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nBuratens.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEN CPEBI.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysun.

HaOnronenue siBneHnid cMaurBaHUs M KalMWIISIPHBIX SIBJICHUH.
HabnrogeHue TemioBoro paciupeHus Teul.

W3meHeHue paBieHHs Ta3a IpU U3MEHEHUU 00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Bunae! Tenmonepenayu.

OxJtaXkJIeHue IpU COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHrH padOThl BHEITHUMHU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. HabnrogeHnune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnbITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3JQyXa OT €ro
0o0bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka rUnmoOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHHs BHYTpPEHHEH »HHEpPrud Tella B Ppe3yJibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBIEHUS TEIIOOOMEHA TPU CMEIIMBAHUU XOJOIHOW H
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITHHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaeIbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

DJIEKTPUYECKHEe U MATHUTHBIEC SIBJICHHS.

Onextpusanus Ten. JIBa poaa IEKTpUYECKMX 3apsaoB. Biaumonencrsue
3apsOKEHHBIX  Tel. 3akoH KysnoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsI0B U PACCTOSHUS MEXKTY TE€JIaMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYNEPHO3ULIMHU MEKTPUIECKUX IT0JIEH (HAa KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJICKTPUUECKUN 3apsil.
Crpoenue aroma. [IpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
W cTOYHUKY TOCTOSIHHOTO ToOKa. JIeMCTBUS AJIEKTPUYECKOro Toka (TEIUioBoe,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yyacTtka uen. [locnegoBaTenbHoe U apauieibHOE COEAUHEHNE TPOBOIHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUuYecKoro Toka. 3akoH JDxoyns—JleHa.
DOneKTpuYecKre Lenu U MOTPEOUTENH 3IEKTPUIECKON sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mosie 3eMJIM W €ro 3HadyeHHWe I Ku3HH Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKA. [[pMeHeHne 3JIEKTPOMArHUTOB
B TEXHHUKE. J[eCTBME MAarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM. DJIEKTPOJABUTATENb
MOCTOAHHOTO TOKa. McCrnonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHUX
YCTPOMCTBAxX Y HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekTpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pozia 3JIEKTpUUECKUX 3apsS0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTAaTUYECKAS UHAYKIIMS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSI0B.
[TpOoBOJHUKH W TUDJICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
M cToOYHNKH TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I'a30BbIM pasps.
. U3mepenune cuiibl TOKa aMIIePMETPOM.
. I3MepeHune 31eKTpUIeCKOT0 HANPSKEHUS BOJIbTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXXHOCTH PA3ACIICHUS ITOJOCOB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Dpcrena.

MarnuTtHoe 1oJje Toka. DJIeKTPOMarHur.

JlelicTBHE MarHUTHOTO TOJII HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSIHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHON MHIYKIIHH.

OmneiTel @apajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HEePaATOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomel u onvimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIOJECHUIO DJJICKTPU3ALMHU TEeN HWHIAYKIUEH U 1OpH
COMPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JARJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHune u peryJupoBaHue CUIIbI TOKA.

N3mepenune 1 peryJupoBaHue HaNpsHKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, MAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOTNE 3aBUCUMOCTh ANEKTPUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOIrOo
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOThI IEKTPUUECKOr0 TOKA, UAYILIETO Yepe3 Pe3UCTOP.
OnpeneneHue MONIHOCTH  DJIEKTPUYECKOTO TOKa, BBIIEIAEMON Ha
pe3ucrope.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA, WIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BbETUHEHUU
Y pa3JIeJICHNH.

HccnenoBanne neMCTBUS SIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHUTa OT CUJIbl TOKA U HAITPaBJIEHUS TOKA B KATYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO IOl HA TPOBOJAHUK C TOKOM.



19. KoHCcTpyHpoBaHue 1 n3ydeHue padoThl AIEKTPOABUTATEIS.

20. U3mepenue KIIJl anmekTpoaBUraTesIbHOW yCTaHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOIO
TOKA.

9 KVIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JOBWKEHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpOCTH TeJla IIPYU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMosinHEHOe JBrkeHue. (CBoOoHOE
nagenue. OnwiThl ['anues.

PaBHOMEpHOE ABMXEHUE MO OKPY>KHOCTH. llepron m yvacrota oOparieHus.
JIuneinHas u yriioBasi CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHUE.

IIepseiit 3ak0H Hprorona. Bropoy 3axkoH Herorona. Tperuii 3akon HeroToHa.
[IpuHIMIT CyNEPHIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUsI OKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue maTepuanbHOM TOUku. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. L{eHTp TsxecTH.

Nmnynec tena. Mi3menenue mmmyiibca. UMmynibc CUiibl. 3aKOH COXPaHEHUS
MMITyJibCa. PeakTUBHOE NBUKEHUE.

Mexannueckass paboTa M MOIIHOCTb. PaboTa cuil TSXKECTU, YNPYTroOCTH,
TpeHus. CBs3b 2HEPruu U padoThl. [loTeHIMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEprus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW AHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnroneHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.
2. CpaBHeHME MNyTeW U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.
N3mepeHne cKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHMUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HaOnronenue ABUAKEHUS Tella 0 OKPYKHOCTH.



9.

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

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3MKU.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETo
CHJIBI.

Haburoienue paBeHCTBa CUII IIPYU B3aUMOJIEHCTBUY TEIl.

M3meHeHune Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua nMmItysibca Ipyu B3aUMOJCHCTBUM TEN.

[TpeoOpa3oBanus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aHMOJEHCTBUN.

CoxpaHeHne UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKECHUH TeEJIA MO IEUCTBUEM
TPYKHUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JAJbHEUIIEr0 PaBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OrnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS Opycka WU JIBHKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

Omnpenenenne yCKOpPEHHs Tela NMPU PAaBHOYCKOPEHHOM JBIKCHUU 10
HAKJIOHHOM IUIOCKOCTH.

WccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBM)KCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH O€3
HAaYaJIbHOW CKOPOCTH ITYyTH OTHOCATCS KaK pPsAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MMPOMEXKYTKH BPEMEHH OJMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue koddGuieHTa TPEHUS CKOJIBKEHUS.

Onpenenenue KECTKOCTH NPYKHUHBI.

Omnpenenenue pabOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHUH TEJIa 110
TOPU30HTAIBLHON MOBEPXHOCTH.

Omnpenenene pabOTHI  CHUJIBI  YIPYrOCTH TIPH  TOABEME Tpy3a C
WCIIOJIb30BaHUEM HETIOIBMYKHOTO U TIOJABUKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHECHUS SHEPTHH.

MexaHuuyecKkHne K0J1e0aHus M BOJIHBI.



KonebartenbHoe aBmxenne. OCHOBHBIE XapaKTEPUCTHKHU KOJIEOaHUIt: TIepro,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYyKUHHBIM MasTHUKH. [IpeBpanienue
DHEPrUM MPH KOJIeOATETbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHneole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKHX BOJH. IIpomonbHble U
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTTHBI.

3ByK. 'poMKOCTh 3Byka W BbicoTa ToHa. OTpaxkenue 3Byka. MHOpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmromenue koJjieOaHWM TeI IIOH HAEUCTBUEM CHJIBI TSDKECTH W CHIIBI
YOPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTU U Ha MPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnipocTpaneHne npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKUMN PE30OHAHC.

JIaﬁopamopubze pabomul u onvimol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTO
MasTHHKA.

o oA W

2. OmpeneneHuie 4acTOThl M IEPHOJa KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIEOAHHI MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.

4. VccnemoBaHue 3aBUCHMOCTH MEPHOIAa KOJIeOaHUN MPYKMHHOTO MasiTHUKA

OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCHUMOCTH MEpHUOJa KoJeOaHUW TIpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTh TMepuoja  KoJjaeOaHwii
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHusi CBOOOHOTO TaeHUS.
DJIEKTPOMATHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJleKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jlemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.



Jlabopamopnwie pabomul u onvimol.
1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.
CgBeToBbBIE SIBJICHUS.

JlyueBas  momens  cBera.  Mcrounuku ~— cBera.  I[IpsiMonmHEerHOE
pactnipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeaoMieHUs cBera. [lonmHoe BHyTpeHHee
OTpaxkeHHE cBeTa. VIcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xop nyued B inH3e. OnTudeckas cucrema poToarmapaTra, MUKpOCKOIa
u Teneckomna. ['1a3 kak ontuyeckasl cucrema. ban3opyKocTh U JaabHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoToHa. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Ucniepcus cBeTa.

Jemoncmpayuu.

[IpssmMonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300paxxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[IpenomiieHue cBera.

OnTuueckuii CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEeHUBAIOLIEH JIMH3E.

[Tomyyenune n300paxeHuit C MTOMOIIBIO JTUH3.

[Tpuniun aevictBus ¢oToanmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Moxenp riaa3a.

11. PaznosxeHue 6e0ro cBeTa B CIEKTP.

12. [Tomyuyenue 6em0T0 CBETA IPH CIOKCHHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopnsie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPaXKEHHUsI CBETOBOIO Jydya OT yria
najIeHusl.

W X N ke wWwN e

2. M3ydeHne xapakTepuCTHK H300pakeHUs IpeIMeTa B TNIOCKOM 3epKalle.

3. HccnenoBanme 3aBUCUMOCTH yTJjia MPEIOMIICHUS CBETOBOTO JIy4a OT yIJia
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

4. ITlomyueHnue n300pa’keHHM C TOMOIIBIO COOUpAIOIIEH JTUH3HI.
Omnpenenenre GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMparoIIei
JIMH3HIL.

6. OTMBITHI 1O PA3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. OmBITHI TIO BOCHPHSTHIO IBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
I[BETOBBIC (DUITBTPBHI.



KBanTOBbBIE sIBJICHMS.

OmnbiTel Pesepdopaa u minanerapHas mozens aroma. Mogens aroma bopa.
HcnyckaHue u Nnorniomenne ceera aroMoM. KBaHThI. JInHEN4YaTble CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykioHHas wmoxaenb atomMHoro snpa. M3orombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nmomypacnaga aTOMHBIX sIJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAI0BOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku saeprun CosHIa U 3BE3 .

AnepHas sHepreruka. J[eMCTBUS pPagUOAKTUBHBIX HW3JIyYEHHM HA JKHUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U TOTJIOLIEHUS.

2. CnexTpsl pa3JIMYHbIX T'a30B.

3. CnekTtp BOAopoaa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TYyYEHUN.

6. Perucrpanus uzimydeHus IpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnvie pabomel u onvimel.

1. HalnrogeHue CruloNIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHHE HHEPTUU YACTULBI MO TOPMO3ZHOMY

nyTH (1o ¢otorpadusim).

3. M3mepeHnue paanoakTuBHOIO (oHAa.

IHoBTOpPUTEIBLHO-00001IAKINNH MOAYIb.

[ToBTOpUTENHEHO-0000IAIOMINKA MOAYJb MTPEAHA3HAYEH JI CUCTEMATU3aluu
1 000011IeHUs TPEAMETHOTO COACPKAHUS U OIbITA IEATETbHOCTH, TPUOOPETEHHOTO
Opu HU3YYEHUH BCETO Kypca (PU3MKH, a TaKkKe s MOJATOTOBKH K OCHOBHOMY
rOCyJapCTBEHHOMY 3K3aMEHY MO (U3MKE JJIsi 00ydyaromuxcsi, BRIOPABIIUX ATOT
y4eOHbII IpeIMeT.

[Ipy M3y4eHUn AAHHOTO MOJYJIA PEATU3yIOTCS U CUCTEMATU3UPYIOTCS BUIbI
NesATEIbHOCTH, HA OCHOBE KOTOPBIX 00eCreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  oOy4eHus, ¢dopMupyercs
€CTECTBEHHOHAy4YHass TPAaMOTHOCTb: OCBOEHHE HAYyYHBIX METOIOB HCCIEIOBAHMS
SBJICHUA TPUPOABl M TEXHUKH, OBJIAJCHUE YMEHUSMH OOBACHATH (pu3myeckue
ABJICHUS, NPUMEHSS IOJy4YEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IprHIMIMATBHO AEATEIBHOCTHBIN XapaKTep JaHHOTO pa3ieiia peaausyercs 3a
CUET TOTO, 4TO OOYHYAIOIINECS BBIMOJIHAIOT 33aHHs], B KOTOPBIX UM IIPEIJIaraeTcs:



Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTb W HAYyYHO OOBICHSTH
bu3ndecKue SBICHUS B OKPYIKAIOIIECH MPUPO/IC U TTIOBCETHEBHOM JKU3HMU;

WCITIOJIb30BaTh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUM, B TOM
qHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJIYICHUS TEOPETUICCKIX BBIBOJIOB;

OOBSCHATH HAYYHBIC OCHOBBI HanOoOJIee BAKHBIX JTOCTIKEHUN COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEpP, MPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
DHEPTUM Ha OCHOBE 3aKOHA TMPEBPAIICHUS U COXPAHCHMSI BCEX M3BECTHBIX BHUIOB
SHEPTHH.

Kaxmgas w3 TeM JaHHOTO MOIYJS BKIIOYAeT OKCIEPUMEHTAILHOE
uccienoBanue 0000Ianero xapakrepa. Moayiab 3aBepiiaeTcsl MPOBEACHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOT'O O0IIEro 00pa3oBaHusl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUCKON
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K JIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJIEHUN OOIIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYE€HOrO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPHUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKON HAyKM Kak MOIIHOTO HWHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KyJbTYpBHI,

- pa3BUTHE HAy4HOH JI0O03HATEIBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJLTYPbl 310POBbSI W  3MOLMOHAJIBLHOIO
0J1aronoJry4us:

- OCO3HaHUE LIEHHOCTH Oe30macHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEICHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C AJIEKTPUUYECKHUM U TEIJIOBBIM 00OpYJIOBaHHWEM B
JIOMAIIIHUX YCJIOBUSAX;

- cOpPMHUPOBAHHOCTH HaBbIKA pedIeKCcrH, MPU3HAHUE CBOETO MpaBa Ha OIIHUOKY
Y TAKOI'0 e NpaBa y APyroro 4eJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AaKTMBHOE YYacTHE€ B pEUICHHHM MPAKTHUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U
COLIMAJIbHOW HAMPaBICHHOCTH, TPEOYIOIIKX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO MPOheCChid, CBI3aHHBIX C (PU3UKOMH;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIMSI HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
obylacTh OKpy’Kalollel cpeapl, IUIAaHUPOBAaHUSA IIOCTYNKOB M OLIGHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPEeIbl;

e - OCO3HaHME TJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSI YCJIOBHMSIM COIHAJIBbHOM M NPHUPOIHOM
cpeabl:

e - IIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICIOBAaHUM U
MPOEKTOB (PU3NYECKOM HAMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
IPYTHX;

e - TIOBBIICHME YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUECKYIO
JIEATEIILHOCTR;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHSL, TUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHE Je(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JIaCcTH
busuky;

e - [UJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3AMMOCBSI3H MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHCTBHUN C Y4YETOM BIIMSHMS Ha OKpYXaroUIyl Ccpexdy,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pe3ynbrare ocBoeHUs MPOTrpaMMEI 10 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyuwatomerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YUCOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJSATUBHBIC
YHUBEpCAIbHBIC YUCOHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJoruueckue a1eiicTBUA:
e BBIABIAThP M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKKM OOBEKTOB
(s1BNIEHU );
e YCTAaHABIWBATH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUHA, OCHOBAHHMSI JIJIS
0000IIIEHNS U CpaBHEHUS,



BBISBJISATH 3aKOHOMEPHOCTH W IIPOTUBOPEUHS B PACCMaTPUBACMBIX (paKTax,
JTaHHBIX W HAOJIIOICHUSAX, OTHOCSAIIMXCS K (DU3HUUSCKUM SIBIICHUSIM;
BBISBJISTh TPHYNHHO-CJICACTBEHHBIC CBS3M IIPH H3YYCHUU (PU3NICCKUX
SIBJICHHI M MTPOIIECCOB, JICJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJIBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITEJILHO BEIOMPATh CIIOCO0 pelIeHus yaeOHoH pu3rdeckoi 3a1adu
(cpaBHEHHE HECKOJIbKMX BapHMaHTOB pCIICHHS, BBIOOpP Hambolee
HOJIXOJISIICTO C YY4ETOM CAMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUER).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCII0JI30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT MTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY TUIaHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpMAIHIO,
MOJTYYEHHYIO B X0JI€ UCCIICIOBAHUS UJIU IKCTIEPUMEHTA;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIaJIbHEWIee pa3BUTHE  (DUIUYECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pa6ora c nndopmanueii:

MPUMEHSTh Pa3UYHbIC METOIbl, MHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMM WJIA JIaHHBIX C Y4ETOM TMPEMIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
uHQOpMAIlMU W WUTFOCTPHPOBATH pellacMbie 3aJa4yll  HECIIOKHBIMH
CXeMaMH, TuarpaMmMaMu, HHOW rpauKoi U MX KOMOWHAIIUSIMH.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIC JeHCTBHUS:

B XO7Ie OOCYXIEHUs y4eOHOro Marepuayia, pe3yJbTaToB JIA0OPaTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W TOJJICpIKaHHE
OJ1aroxenaTeIbHOCTH OOIICHHUS;

COTOCTAaBIISATh CBOM CYXKICHHUS C CYXACHUSAMHU JPYTUX YYaCTHUKOB
nuanora, OOHapyKUBATh Pa3IMIUE M CXOACTBO MMO3HIIH;

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



myOJIMYHO TMPECTABIATh PE3YIbTaThl BHIIOTHEHHOTO (PH3UUYECKOTO OMBITA
(3KCnIeprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh NPEUMYLIECTBA KOMAaHIHOW U MHIUBHUAYaJIbHOM
paboThI ITPU PELIEHNN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATh JIEUCTBUSA
no e€ JOCTIKEHHUIO: paclpeiessaTh poyd, 00CyXIaThb MpPOLECChl U
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOJIBKUX JIFOJICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJIbTaTa 1o
CBOEMY HAIPaBJICHUIO U KOOPAUHUPYS CBOU IEHCTBUS C JPYTMMH YWICHAMU
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHS.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaIUsX, TPEOYIOIUX
TUTSL petieHust GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYyaIbHOE, TIPUHATHE PEIICHHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmon);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellleHus GU3NUECKON 3aa4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh TIPeIjiaracMbie BAPUAHTHI PEIICHUN;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U MpeJjiararh rjiaH e€ U3MEeHEHHUS,;
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHsS])  PE3yJIbTaTOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro HMCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBAaTh COOTBETCTBHE PE3yJIbTaTa LIEJIA U YCIOBHUSM;

CTaBUTb €051 HA MECTO JAPYTOr0 YEJIOBEKA B XOJ€E CIOpa WK AUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JPYTOro;
IpU3HaBaTh CBOE MPABO Ha OIIMOKY NpU pEIICHUH (PU3NUECKUX 3a/1ay WIH
B YTBEP)KJICHUSAX HA HAYyYHBIE TEMBI U TAKOE K€ MPABO APYroro.

ITPEAMETHBIE PE3YJIBTATDBI



K xonIy 00ydeHus B 7 KJjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (U3MUECKME M XUMHUYECKHUE  SIBJICHMS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHWYECKOE JIBKEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MNPSMOJIMHENHOE), TPAaeKTOpUs, PABHOACHCTBYIOIIAS
cwia,  gedopmanus  (yopyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyath sBiaeHus (AudQdy3us, TEIIOBOE JBH)KEHHE YaCTHUIl BEIECTBA,
PAaBHOMEpPHOE  JBWIKEHUE, HEPAaBHOMEPHOE JBWXKEHHUE, HHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCHIO
BpalleHUsl, Iepeada JaBjIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMHU U ra3amH,
aTMOC(PEpHOE [1aBJICHUE, IUIABAHHME TEJ, MPEBPALLEHUS MEXaHMYECKOU
HHEPrUM) MO ONMUCAHUIO UX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3UYECKOE SBJICHUE;

pacrno3HaBaThb NPOSBICHUE HW3YYEHHBIX (PU3UUYECKUX SIBICHUNH B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
OPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMoc(epHOro JaBJICHUs Ha >KMBOW OpraHU3M, IUIaBaHHUE PbIO, pblYard B
TeJe 4YeJ0BEeKa, MPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 33aJauy B y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
¢uznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHssA CKOPOCTh, CHJIa YIIPYTOCTH, CHJIAa TSKECTH, BEC Tela,
cujia TpeHus, JaBjaeHue (TBEPAOro Teja, KUJIKOCTH, Ta3a), BRITAIKUBAIOIIAS
CWJIa, MEXaHWuyeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOO PUIIMEHT TOJIe3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas M
NOTEHIMAIbHASL JHEPIHs), NpPH ONUCAHUU MPABWIBHO TPAKTOBATH
(bu3nYECKUit CMBICI UCTIONb3YEMbIX BETUUYHMH, UX 0003HAYCHUS U €TUHUIIbI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJbl, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMHM BEIWYMHAMHU, CTPOUTH TIpaduku
U3YYECHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepU30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ysl MIpaBUiia CJIOXKEHHs CUJl (BAOJb OJTHOW mpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, IpaBuiIo paBHOBecus pbryara (OJoka),
«30JI0TO€ IIPaBUJIO» MEXAHMKH, 3aKOH COXPaHEHUS MEXaHMYECKOU



OHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, IPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, PU3NIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE aHaIU3a
YCIJIOBUS 33J]a4y 3aIMCBIBATh KPaTKOE YCIOBHE, NOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (OPMYJIBI U MPOBOJIUTH PACUYEThl, HAXOAUTh CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
NOJTy4Y€HHOU (pU3NUECKON BEINUMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3INyaTh U UHTEPIPETUPOBATH IMOTYYEHHBIH
pe3yabpTaT, HaXOAUTh OLIMOKH B XOJAE OIbITa, JEJIaTh BBIBOABI MO €ro
pe3yabTaTam;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYeCcKuX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPSEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHUs, 3alUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBIIIOJIHATHh MPSAMBIE W3MEPEHMSI PACCTOSHUSA, BPEMEHM, MAacChl TeJa,
00bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUETOM
3a/ITaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUIA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIMUUHBI OT
IPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU ITyTH
PaBHOMEPHO ABMKYIIETOCS TEIA OT BPEMEHU IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOIIAANA CONPHUKOCHOBEHHMS TEJI, CUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBHITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOTPYKEHHOM YaCTU Teja U OT IUIOTHOCTU KUIKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCJIOBHMI paBHOBECHs pblyara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIEAOBaHUSA, COOUpaTh YCTAaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, Cilenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHUJE



NPEJIOKEHHBIX Ta0NuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yJibTaTaM
UCCIIEIOBAHMS,

IPOBOJAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIIECTBA )KUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJIA, JCHCTBYIOIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeays NPEIJIONKEHHOW HHCTPYKLIHU: TMPHU BBIMOIHECHUU
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HaYEHUE HCKOMOU BEIIMYUHBL;

COOJII01aTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
0o00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phlyar, NOJBUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3Ys 3HAHUS
0 CBOMCTBaxX (DU3UYECKUX SIBJICHUN U HEOOXOIUMBbIE (PU3MUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpPbl  (HAXOAWTh HWHGPOPMALMIO O  MPUMEPAX)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 17151 oOecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY KaIOIIeH cpeie;

OCYUIECTBJISATH OTOOpP HMCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXET OBITH
HEOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUil HAYyYHO-TIOMYJISIPHYIO
JAUTEpaTypy (HU3HUECKOTo CoAepKaHusl, CIIPAaBOYHbIE MaTepUabl, pECYpPChI
cetu MuTepHer, BiadeTb Npu€MaMH KOHCHEKTHUPOBAaHUS  TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUSA, B TOM
qHCclie MyOJIMYHO JIeJaTh KpaTKue COOOIICHUSI O Pe3yIbTaTax MPOEKTOB WIIN
y4eOHBIX HCCIEeNOBAaHUM, IPU 3TOM TPaMOTHO MCIOJB30BaTh M3yUEHHBIN



MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

IPU BBIMOJTHEHUU Y4YEOHBIX TPOCKTOB M HCCIEAOBAHHWH PpaCIpEACITh
00s3aHHOCTH B TPyMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3aja4aMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JICATEIBHOCTh  TPYIIbl, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMO/ICVICTBHUE, YUUTHIBAsI MHCHUE OKPYXKAIOUIUX.

K koHIy o0yueHus B 8 kiacce rnpeMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITOJIB30BATh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILECTBA, KPUCTATUINYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII M HEHACHIIIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS JHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE MU CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWUIIPHBIE SIBICHHUS, UCIIAPEHUE,
KOHJICHCAlLlUsl, IJIaBJI€HHUE, KpUCTAIIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TEerIOnpOBOAHOCTb, KOHBEKIUS, U3JTyYEHHE),
ANEKTpU3aLUs TeNl, B3aUMOJEHCTBUE 3apsA0B, JEHCTBUS IIIEKTPUUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MMPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKIIKSA)
[0 ONHCAHWID HX XapaKTEpPHBIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MYECKUX SBJICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBJIICHUS B MPUPOJE:
NOBEPXHOCTHOE HATSHKEHWE W KanWULIPHBIE SBIEHUS B IPHUPOJE,
KpUCTaulbl B mpupoe, u3iydyeHne ConHia, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsI, CHETa, AJEKTPUUECKUE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend MoarCcoB, poJib MArHUTHOTO MOJIS JJIs )KM3HU Ha 3eMJle,
NOJIIPHOE CHUSHHE, NpPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/1ady B
y4eOHY10, BBIACIATh CYLIECTBEHHBbIE CBOMCTBa (MPU3HAKU) (U3UYECKUX
SIBIICHU;

OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€I U (PU3NYECKHUE SIBICHUS, UCIIOJIb3YS
¢duznyeckue BeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS YHEPTHsl, KOJTUIECTBO
TEIUIOTHI, yJeJbHas TEIJIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUTaBJICHUS, yJelbHAsl TEIJIoTa MapooOpa3oBaHusl, yJeibHas TEIIoTa
CrOpaHHs TOIIMBA, KO3((UIMEHT MOJE3HOro JCHCTBUS TEIJIOBOM



MAIIIMHBI, OTHOCHUTENbHAS BIIAXKHOCTD BO3/1yXa, JJICKTPUYECKHUM 3apsil, Cuila
TOKA, DJJEKTPUYECKOE HAIpPSIKEHUE, COMPOTHBICHHE IPOBOJHHUKA,
yAEIbHOE COMPOTHRIICHUE BEMIECTBA, pa00Ta M MOITHOCTH YJECKTPUICCKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3HUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €TUHUIIBI (PU3UUYECKUX BEITUYHH,
HaXOJUTh (DOPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEIUYUHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTH TpauKyd H3yYCHHBIX 3aBUCHMOCTEH
(bU3UYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
VICIIOJIB3Ysl OCHOBHBIE IIOJIOKEHUSI MOJEKYJSIPHO-KMHETUYECKOU TEOpUHU
CTPOCHHMS BEIIECTBA, MPUHLUIN CYNEPHO3UIMUA MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMS 3apsija, 3akoH OMa JyIs yyacTka LenH, 3aKOH
Jxxoynsa—JleHna, 3aKOH COXpaHEHUsI SHEPTUH, [IPUA 3TOM JaBaTh CIOBECHYIO
(GbOopMyITUPOBKY 3aKOHA U 3alUCHIBATH €M0 MAaTEMATUUYECKOE BHIPAKECHHE,
OOBSICHATh (PU3MUECKHUE MPOLECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTYyallui MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTeEpa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
1aroB ¢ Omnopod Ha 1-2 W3y4EHHBIX CBOWCTBA (DU3MUECKHUX SIBICHH,
bu3NYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumats pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHaJINM3a
YCJIOBUSL 3a/lauyd 3aMKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JMAHHBIX [JIS  peIIeHHUs 3aJa4yd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUIsi €€ pelieHus, NPOBOJAUTH PAcuéThl M CpPAaBHUBATh
MOJTy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MPoOJEeMbl, KOTOpPbIE MOXHO PEIIUTh MpPU TOMOIIH
(bU3MYEeCKUX METOJOB, HWCIIOJb3ysl OMHCAHWE HCCICIOBAHUS, BBIICISATH
IPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBATh IPABUJIBHOCTH IOPSIKA
MPOBEICHUS UCCIEN0BAHUS, JIeJIaTh BHIBOIBI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS H
HarpeBaHusi MpU H3IYUYECHHH OT I[BETa U3JIyyarolled (Morjaomaromei)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJABI OT TEMIEPATYpPhl KUIKOCTH U
Iomaaun €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEl U B3aUMOJCHCTBUE
AIEKTPUYECKUX 3apsioB, B3aUMOJCHUCTBUE IIOCTOSHHBIX MAarHHUTOB,
BU3yaJU3alllsi MArHUTHBIX TIOJE€H TOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MAarHUTHOTO TOJISI HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa dJEKTPOJABUTATENsI MOCTOSHHOTO TOKa):  (OpMYJIUpOBATH



IIPOBEpPSAEMbIE MPEANOJIOKEHHS, COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0OBaHUs, OMUCHIBATH XO/I OTbITa U (DOPMYJIHPOBATH BHIBOIBI;
BBIIIOJIHATDH MIPSMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOMN BIIAYKHOCTH
BO3/yXa, CHJIbI TOKAa, HANPSDKEHUS C KCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEIMYUH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYHUHBI OT
JIpPYyrol C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEYEHMS U YACIBHOIO COIPOTHUBIICHHS BELIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4epe3 MPOBOAHUK, OT HANOpsDKEHUs Ha  [POBOJIHUKE,
WCCIICIOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COEIUHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh W3MEPEHUs, Cienysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUE TAOIUI] U TPaPUKOB, 1€/1aTh
BBIBO/IBI IO pE3yJIbTaTaM UCCIIEI0BAHMUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAeNIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBJICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHHUPOBaTh W3MEPEHHs, COOUpATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CII€ysl MPEIJIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONUCAHUs (B TOM UKCIIE: CUCTEMA
OTOIUIEHUS JOMOB, TUTPOMETP, apOBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK IJIEKTPUYECKOM DSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIIEKTPONIPUOOPHI (mpumepsl), ANEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3WYECKHUX SIBJICHUH M HEOOXOIUMBIE
bu3nuecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuOOPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUUYECKUX LENend ¢
NOCJIEOBATEIbHBIM U MApPAJUIEIbHBIM COEIUHEHUEM 3JIEMEHTOB, pa3audas
yCIIOBHBIE 0003HAYCHHSI JIEMEHTOB AJIEKTPUUECKUX LIETICH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh WHGOPMALMIO O  IpUMEpax)
MPaKTUYECKOTO HCTOIb30BaHUs (U3MUECKMX 3HAHUNW B TIOBCEJIHEBHOM



KU3HU 1 obecriedeHusi 0€30MacHOCTH MpHU OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU yCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOACHUS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYXKAIOLIEH Cpelie;

OCYIIECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIICIATH HH(DOPMALIHIO, KOTOpAs SIBISIETCS
IPOTUBOPEYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN Y4E€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3HUECKOT0 COAEpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu IHTEepHeT, BHaneTb NpPUEMAMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHusg HHPOPMALIUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0o0mias MHGpOPMALKMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJEpKaHusl, B TOM YKCJIe IMyOJINYHO NPEACTABIATh PE3YJIbTaThl IPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YYEHHBIM TOHATUUHBIM ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYIUIEHUE NTPE3EHTALINEH;

IpU BBIOJHEHUH YYEOHBIX IPOEKTOB W UCCIEIOBaHUM (PU3UUECKUX
IPOLECCOB paclpeiesiTh OOS3aHHOCTH B TIpyNNE€ B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJAUTh 3a BBHIMOJHEHUEM IIaHa EUCTBUM U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NEeATEIbHOCTh IPYIIIbI, BEICTPAUBAaTh KOMMYHUKATHBHOE B3aUMOJCICTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHIily oOyueHus B 9 kjiacce npeIMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJB30BaTh TOHSTHS: CHUCTEMa OTcuéTra, MaTepualbHas TOYKa,
TPACKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, mjiacTauyeckas), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M MEPErpy3Ku, UEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(PPA3BYK U yJIbTPA3BYK, JIEKTPOMArHUTHBIC BOJHBI, IITKAJIA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIEKTPBI UCIYCKaHUsI W TOTJIONMIEeHUs, alb(a, 6eTa- U ramMMa-u3IydeHus,
W30TOIIbI, SiFICpHAst SHEPTETHKA,

paznuyaTh SIBJICHUS (PAaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBH>KCHUE, PABHOYCKOPEHHOE TMPSMOJIMHEIHOE JBUYKEHHE, CBOOOIHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHHUE MO OKPYXKHOCTH, B3aUMOJICHCTBUE
TeJ, PEAKTUBHOE JIBIDKCHUE, KOJIEOATEIhHOE JBMKCHHE (3aTyXarolue U
BBIHY’KJIEHHbIE KOJI€OaHUsI), PE30HAHC, BOJIHOBOE JABUKEHHUE, OTPaKEHHUE



3BYKa, NPSIMOJIMHEWHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0 CBETa B
CHEKTp M CJOKEHUE CHEKTpPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOAKTHBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacrmo3HaBaTh TMPOSIBICHHE HM3YyYEHHBIX (DU3MUECKUX SBICHUN B
OKpy»XaroleM Mupe (B TOM 4Yucie (PU3UYECKHE SIBICHHUS B MPUPOJIE:
MIPUJIUBBI U OTJIUBBI, IBUKEHNE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMY,
3eMJIETPSICEHUE, CEICMUYECKHE BOJHBI, I[yHAMH, 3XO0, IBETa TeJ,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3Iy4YCHHUE
OPUPOAHBIX MHHEPAJOB, JEHCTBHE pPAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpPH ATOM MEPEBOAMUTH IMPAKTUYECKYIO 3aJlayy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHHUS, UCTIOIB3YS
(du3nueckue BeNWYUHBI (CpeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHS, CWa YNPYTOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJbC Tela, HWMIIYJIbC CHJIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
MPY>KUHBI, KHHETUYECKAasl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, TIEPUOJ
U 4YacToTa KosieOaHuM, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IOKa3aTeiab IPEJIOMJIEHUS Cpeabl), NPH OINHCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUsI W EIUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BETUYMHY C APYTMMH BEIUYHMHAMM,
CTPOUTDH rpaUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOILECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLNIN CYNEPHO3ULUMHA CWJI, NPUHUUII OTHOCUTEIbHOCTH [‘anmunes,
3aKkOoHbl HbIOTOHA, 3aKOH COXpAaHEHUs MMITYJIbCA, 3aKOHbI OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsI0BOIO U MAaCCOBOT'0 YUCEN
IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alIUChIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUIH,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHMIA ),
UCIIOJIB3YS 3aKOHBI U ()OPMYIIbI, CBSI3bIBAIOIINE (DU3MUECKUE BETHMUMHBI: Ha
OCHOBE aHaJIM3a YCJIOBMS 3ajaui 3allMChIBaTh KPATKOE YCIOBHE, BBISBIATh
HEJOCTAIOUINE WM W30BITOYHBIE JIaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMbIE ISl pElIECHUs, MPOBOAUTH pPAcu€Thl U  OLICHUBATH
PEATHCTUYHOCTH TIOTYYEHHOTO 3HAUCHUST (PU3UMUYECKON BETNIHHBI;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU TTOMOIIH
($u3NYECKUX METO/IOB, MCIONb3Yysl OMHCAHUE HCCIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPABWIBHOCTh IOpSAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pE3yNbTaThl HAOMIOACHUHN U OIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproTOHa, 3akoHa
COXPAaHEHUSl HHEPrUH, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTATYAbl MAJIBIX KOJeOaHUM, MPSIMOJIMHEITHOE PaCIIPOCTpaHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
000pyIOBaHUs, OMUCHIBATH XO/I OTBITAa U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HAaYeHUe u3MepseMold BelIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba M3MepeHus
(M3MepUTEILHOTO PUOOpPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpU
PaBHOYCKOPEHHOM JABW)XKCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMEepHoAa
Koe0aHUN MaTeMaTU4eCKOro MasiTHUKA OT JJIMHBl HUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrIjla MaJCHUs W yria MPeIoMJICHHs OT YIJa
NaJeHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl TMOJYYEHHOW 3aBUCHMOCTHU



¢u3nyecKux BEIMYMH B BUAE TaONMUI U TpadUKOB, JIejaTh BBIBOJBI IO
pe3ylibTaTaM HCCIEA0BAHNUS;

IPOBOJAUTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbXKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M TEPHOJ
KOJIe0aHUN MAaTeMaTHYeCKOro W TPYKMHHOTO MAasTHHUKOB, ONTHYECKas
cwia coOuparomeid JHMH3bI, pPaJAHOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpEHUs, CleAys MpPeNOKEHHOW WHCTPYKLMHU, BBIUHCIATH 3HAUECHUE
BEJIMYMHBI M aHAJTM3UPOBATH MOJTyUYCHHBIE PE3yIbTaThl C YIETOM 3aJaHHOU
MIOTPEIIHOCTH U3MEPEHNN;

cOOJII0/1aTh MPaBUIa TEXHUKU OE€30MMaCHOCTH NP padoTe ¢ 1abOpPaTOPHBIM
o0opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKK HM3YyYEHHBIX (QU3UUECKUX MOJIEICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTAaHETapHasi MOJIeTIb aTOMa, HYKJIOHHAs! MOJIEITh
aTOMHOTO s111pa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YUYEHHBIX MNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOHM HAa WX omucaHus (B TOM YHUCIE:
CIHIOMETP, OATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HaHUA O
CBOMCTBaX (PU3WYECKUX SBICHUHW MW  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMBI I CXEMAaTHUHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTHUECKUX MTPOLIECCOB MPHU
pelieHny  y4eOHO-TIPaKTUYECKUX 3aJad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHUI B IITIOCKOM 3€pKajie M COOMparoIel JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TpHUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH NIl obecrieueHusi 0€30MacHOCTH Tpu oOpaIreHn ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJCHUS B OKPY KAIOIIEH Cpeie;

OCYUIECTBJIATh TMOUCK HHPOpMalMK (U3HUECKOTO COJIEpKaHUS B
HuTepHere, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYYEHHON MH(QOpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX UICTOYHHUKOB,



UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH YYE€OHBIX 33JaHUl HAyYHO-TIOMYJIIPHYIO
JAUTEepaTypy (HPU3HUECKOTO COACpKaHUs, CIIPABOYHBIE MaTepUabl, PECYPCHI
cetu VHTepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
nyOJIMYHO TPEICTABIATh PE3yIbTaThl MPOSKTHOM WM UCCIEI0BATENbCKON
JNEATEIBHOCTH, TIPU O3TOM TIPAaMOTHO  HCIOJIb30BaThb  W3YYCHHBIN
NOHATUUHBIM anmapar u3ydyaeMoro pasaena (U3UKH U COMPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ Yy4yéToM O0COOEHHOCTEH ayIuTOpUHn
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoaunuyecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM JaeKkTpoHHbIE (HU(POBHIE)
Kourposbubie IIpakTHyeckue
n/m NMPOrpaMmblI Bcero o0pa3oBaTebHbIE PECYPChI
padoThI padoThI
Pa3nen 1. ®u3uka u €€ poJib B MO3HAHUHN OKPY:KAKIIET0 MUPa
11 ®dusurka - HayKa 0 MPUPoJe 2 https://m.edso00.ru/ZJ2UI13BMX
1.2 duznueckre BeJIMYNHBI 2 https://m.edsoo.ru/UDCTC8RJID
1.3 EcTtecTBeHHOHAYYHBII METO]T TO3HAHUS 2 https://m.edsoo.ru/ZOL7QLIIS
Wroro mo pazneny 6
Paznen 2. IlepBoHayasibHble CBeJI€HUS 0 CTPOEHUH BellleCcTBA
2.1 CrtpoeHue BemecTBa 1 https://m.edsoo.ru/2SJ151M41
BIDKCHUE U B3aMMOJICHCTBHE YaCTH
2.2 A A i 2 1 https://m.eds00.ru/ZXDKQLXCC
BEIIIECTBA
2.3 ArperatHble COCTOSIHHSI BEIIECTBA 2 https://m.eds00.ru/ONOV1XY1K
Hroro no pazneny )
Paznen 3. /IBukeHune U B3auMo/ieiicTBHe Tel
3.1 MexaHn4ecKoe JBHKEHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 WNuepuusi, Macca, IIIOTHOCTh https://m.edso0.ru/GXPU4MT5P
3.3 Cwta. Buns! cun 14 1 https://m.edsoo.ru/9RNDRUONW
Hroro no pazneny 21

Paznen 4. /laBienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW

Hasnenue. Ilepenaua naBnenus

4.1 TBEPJBIMH TEJIAMH, KUIKOCTIMHU U 3 https://m.edsoo.ru/X0DW367P2
razamu
4.2 JlaBlieHME KUIKOCTH https://m.edsoo.ru/2MVXZ0KL4
4.3 AtmochepHoe naBieHNE https://m.eds00.ru/T7134SXNO
4.4 ’HeHCTBIfI,e FRUAKOCTH 1 Tasa Ha 7 3 https://m.edso0.ru/NFE60Y8NK
NOTPYKEHHOE B HUX TEJIO
Utoro no pazneny 21
Paznea 5. PaGora n MoHOCTBH. JHEprus
51 Pabora 1 momHoCTH https://m.edsoo.ru/75LMREDY1
5.2 [IpocTeie MexaHU3MBI ) https://m.eds00.ru/504NQXKX9
5.3 MexaHuueckasi SHeprus 4 https://m.eds00.ru/G30454EMT
Uroro no pazneny 12
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KUIACC

KoaunuyecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM

JuaekTpoHHbIe (HU(POBHIE)

Ne i/t Konrpouabnsie IIpakTnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
Pa3gen 1. TenJioBble siBJIeHUS
1.1 CtpoeHue u CBOMCTBA BEIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TemoBsie mpoLECcCh 21 1 ) https://m.edsoo.ru/F142A5VZA
Uroro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
2.1 DUICKTpHHICCKHC 3ap}iﬂH' SapAKeHHEIe 7 1 https://m.edsoo.ru/R4AQORCTQ4
TeNa ¥ UX B3auMoJielicTBUE
2.2 [ToCTOSIHHBIN IEKTPUUECKUIN TOK 20 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarsuTHbI€ SIBJICHUS 6 1.5 https://m.edsoo.ru/BULAFRBRA
24 DneKTpOMarHuTHas MHIYKIHS https://m.edsoo.ru/7QODS8EL15
Hroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10
- 68 4 14.5

I[TPOT'PAMME



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KUIIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3iesioB  TeM JaeKkTpoHHbIe (HU(POBHIE)
Ne i/t Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI padoThI
Pa3znen 1. Mexanuveckne siBJIeHUSA
Me ecKoe eHHue 0
11 NAHITICCROC ABMDICHIE 1 CHOCODM 10 1 https://m.eds00.ru/CEOGHRGTL
€ro OINuCaHus
1.2 B3aumoneiictBue ten 20 1 https://m.eds00.ru/UCIRQAF4C
1.3 3aKOHBI COXPAHEHUS 10 https://m.edsoo.ru/SHEC3Y25B
Wroro mo pazneny 40
Pazgen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
2.1 MexaHndyeckue KoJieOaHus https://m.edso00.ru/S5VIGSAI3
2.2 MexaHnueckue BOJIHBL. 3BYK 1 https://m.edsoo.ru/DHIJG8A50
Hroro no pazneny 15
Pa3zpnen 3. DiieKTpOMAarHuTHOE 10JIe M 3JIeKTPOMATHUTHBIE BOJHBI
C)
3.1 HICKTPOMATHITTHOT TOME H 6 2 https://m.edsoo.ru/DT98BSEY0
AEKTPOMAarHUTHBIE BOJIHbI
Hroro no pazneny 6
Paznen 4. CBeToBble siBJIeHUS
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA https://m.edsoo.ru/HBN3NMK2M
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI https://m.edsoo.ru/20WNYKRX1
4.3 PasnoskeHne 6eoro cBera B CIIEKTP https://m.eds00.ru/2Z5AHODTO
Hroro no pazneny 15



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO

Pasznen 5. KBanToBbie IBJIeHUA

nu
5.1 CHIYCRAIHE H HOIOMIEHHE cBeta 4 1 https://m.edso0.ru/BKSE4AQQS
aTOMOM
5.2 CtpoeHue aTOMHOTO sijipa https://m.edsoo.ru/U3WX2R61B
5.3 SnepHbie peakuu https://m.edsoo.ru/TMMVY9VSF
Hroro mo pazaeny 17
Paznea 6. [loBTopuTtenbH0-00001a101MIi MOAYJIb
I1 600
6.1 OBTOPCHTE H ODODINGHHE COMCPARAHI 9 2 https://m.edsoo.ru/JKQXVJ8BE
Kypca ¢u3uku 3a 7-9 xinacc
Wroro mo pazneny 9
BIIEE KOJIMYECTBO YACOB I1
OBII] O CTBO YACOB IIO 102 97

[TPOTPAMME



https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC

Ne i/t

Tema ypoka

®dusuka — HayKa o npupoze. SBneHus
npupoasl. usnuecKkue sABICHUS

MeXaHI/I‘leCKI/IC, TCIIIIOBBIC,
QJICKTPHUUYCCKUC, MAIrHUTHBIC, CBETOBBLIC,
3BYKOBBIC SIBJICHUA

KoauuecTBO 4acoB

Kontpoabubie  IIpakTuuyeckue

B
cero padoThI padoThI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PecypcChl

https://m.edso0.ru/35YPBIW5K

https://m.edsoo.ru/116U53L6H

duznyeckre BETUIUHLI U UX HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TEeMIIepPaTyphl MPU MOMOIIH KUIKOCTHOTO
TEPMOMETPA U AaTYUKaA TeMIepaTyphl"

Kak ¢usuka u apyrue ecTecTBeHHbIE
HayKH U3y4aroT MPUPOJLY.
EcrecTBeHHOHay4HBIN METO/ MO3HAHUSI.
Onucanue PU3NUECKUX SBJICHUMN C
IIOMOIIBIO MOJIEIIEN

VYpok-uccnenosanue "lIIposepka
TUIOTE3bI: NAJBbHOCTD NOJIETA IIApHKa,
MYIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE,
4yeM OoJibliIe BbICOTA IMycKa"

Crpoenue BeniecTBa. ONBITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEILIECTBA

https://m.edsoo.ru/6ZYFTFPATY

https://m.edso0.ru/\VQGCNS8IMP

https://m.edsoo.ru/3LPP2HP X2

https://m.edso0.ru/9YLZITEMU

https://m.edsoo.ru/F5PU40LYR



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU
https://m.edsoo.ru/F5PU4OLYR

JIBM>KEHUE YacCTULl BELIECTBA

https://m.edsoo.ru/HQ31SN1F3

Ypoxk-uccienoBanue «OnbITHI 1O

9 HAOIII0ICHUIO TETUIOBOTO PACIIUPEHUS https://m.eds00.ru/FT87UNTLS
ra3oB»

10 ArperaTHbIe COCTOSIHUS BEIIeCTBa https://m.edsoo.ru/STRDWACXM
B3aumocBs3p Mex 1y cBOWCTBaMU
BEIIECTB B Pa3HBIX arperaTHbIX

11 COCTOSIHMSIX U UX aTOMHOMOJIEKYJISIPHBIM https://m.edsoo.ru/AWM1DBI48
crpoeHueM. OCOOEHHOCTH arperaTHbIX
COCTOSIHUHM BOJIbI

12 Mexanunyeckoe aBuxeHue. PaBHoMepHOe https://m.edsoo.ru/3W6CCIHBL
1 HEPaBHOMEPHOE JIBUYKEHUE

13 Cxopoctb. Enunuiier ckopoctu https://m.edso0.ru/29GPTJAKL

14 Pacuer nyT 1 BpeMeHM IBUKECHUSA https://m.edsoo.ru/PVHMNWAUA
WNuepuus. 3aKkoH UHEPLUH.

15 B3anmopeincTere Ten Kak npuynHa https://m.edso0.ru/KX55101BX
M3MEHEHHS CKOPOCTH JIBUKCHHUS Tell

16 ITnoTHOCTH BemecTBa. Pacuet macchl u httos://m.edsoo.ruw/0S71X3DPS
o0beMa Tesa 1o ero MIOTHOCTU

17 JlaGop aTOpHa;,[_ padora «Onpeenerne https://m.eds00.ru/OH22PX7CX
IUIOTHOCTH TBEPJOTO Tea»

18 Pemeriite fanaq ro Teme "TLoTHoCTS https://m.eds00.ru/50DYVYG49
BelIeCcTBa
Cuna Kak xapakTepucTHKa

19 B3auMoJeicTBus Ten. Cuina ynpyrocT. https://m.edso0.ru/NV56FY1G2

3akoH ['yka



https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2

Jlaboparopuas pabora «3ydeHne

20 3aBUCHMOCTH pacTsbKeHUs (nedopmarun) https://m.edso0.ru/PXXW6DHXE
MPY>KUHBI OT MPUIIOKCHHON CHUITBDY

21 SIBnenne tarorenus. Cunaa TIKECTH https://m.edsoo.ru/OCWJIXFNQE
CBs3b MEXKy CUJION TSKECTH U MacCoM

22 Tena. Bec Tena. Pemmenue 3amay mo reme https://m.edsoo.ru/8PZHPV1YJ
"Cuna Tsokect"
C )

23 118 TORECTH Ha IPYTHX TUiafetax https://m.edsoo.ru/IM2DOKYLI
dusnyeckue XapakKTepUCTUKH TUTAHET

24 Nsmepenne cuit. JluHamomeTp https://m.edsoo.ru/IT1ZGKCKH

25 Bec Tena. HeBecomocTh https://m.edsoo.ru/UA01SQ8RE
CrnoskeHue ABYX CHJI, HallpaBJie o

26 B A 2] Up BICHHBIX T https://m.edsoo.ru/L6SNUZVZ8
OJTHOM mpsiMoii. PaBHOICHCTBYIOMIAS CHUT
Pemrenne 3ama4d mo reme

27 . e . https://m.edso0.ru/MKPXDZNX5

PaBHO€licTBYIOIIAs CHIT

TpeHue cKOIbLKEHUI U TPE .

28 p PEHHC TOKOA https://m.edsoo.ru/TAIEOSMMH
Tpenue B mpupojie U TEXHUKE
Jlaboparopnast pabora «M3yuenue
3aBHCHMOCTH CHJIBI TPEHUS CKOJIBKEHUS

29 P https://m.edsoo.ru/TAQP4B30A
OT CHJTBI JIABJICHUS U XapaKTepa
COTIPUKACAIOLIUXCS TOBEPXHOCTEN»
Pemenne 3amau Ha onpenieacHAe

30 HeH N an i unp AcTerH https://m.edso0.ru/5YY23XXSD
PaBHOJICHCTBYIOIICH CHITBI
Pemtenue 3aga4 mo reMaM: «Bec Tenay,

31 «I['papmueckoe n300pakeHUe CUI», https://m.edso00.ru/T9V639RZF
«Cunby, «PaBHOJIGHCTBYIOIIAS CUIDY
KourtpoabHas padborta mo reMam:

32 P P https://m.eds00.ru/PAROBWEAD

«MexaHn4eckoe JABHIKXCHUC), «Macca,



https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D

IUIOTHOCTBY, «Bec Temay, «I'padudeckoe
n3zoopaxenue cum, «CUIbD

Hasnenne. CriocoObl yMEHbIICHUS U

33 https://m.edso0.ru/25TVM1FDL

YBCIIMUCHUA NABJICHUSA
€HUE .3 e

34 Hlanern riua ABHCHMOCTD ABICHIT https://m.edsoo.ru/544Y MX9WR
raza ot 00bEmMa, TeMIeparypsl
n .

35 CPEAATIA NABIICHID TREP/INIMI TEHAM, https://m.edso00.ru/CG5P08NWO
KHUJIKOCTSIMHU U razamu. 3akoH [lackans

36 JlaBileHne B KAKOCTH H ra3e, BHI3BAHHOE https://m.eds00.ru/K7T1219UC
JCUCTBUEM CUJIBI TSAXKCCTU
P

37 CILICHNE 3312 10 TeMe «/lapnerie B https://m.edsoo.ru/UHHC5RB6W
KHJIKOCTH U ra3e. 3akoH [Tackaisy

38 CooOlmiarommecst Cocyapl https://m.edsoo.ru/7THDBMDHR2

39 IM'uapaBnuueckuii mpecc https://m.eds00.ru/67X2LF396
Masnowmerpsl. [To €BOI oc 5

40 HOMETPHL. T IOPHIHEBOM HUIKOCTHEM] https://m.eds00.ru/5G846G718
Hacoc
Atmocdepa 3emiu. [Ipuannbl
CYIIIECTBOBA 03 oit 0060110

41 YHICCTBOBAHI BOSAYIIHON HOTIH https://m.edso0.ru/DRQ6ZPW1M
3emin. 3aBUCUMOCTh aTMOC(EPHOTO
AAaBJICHUA OT BBICOTBI HAJl YPOBHEM MOpPs

42 Bec Bo3nyxa. ATmochepHoe aBieHue https://m.edsoo.ru/PYRNEDISY
nu .

43 3MEPEHHE ATMOC(EPHOTO AABICHIA https://m.eds00.ru/2183TIPD4
OmnbiT Toppuueru

44 3aBUCHUMOCTBH aTMOC(EPHOTO JIABJICHHS OT httos://m.edsoo.ru/YWIEWMZ1J
BBICOTEI HaZl YPOBHEM MOPA
b - LA

45 apOMETP-aHEPOMA. ATMOCepHOe https://m.eds00.ru/WBNXTP7GR

AABJICHUC HA Pa3JIMYHBIX BBICOTAX



https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR

Pemenwue 3amaq mo Teme "AtmocdepHoe

46 " https://m.edsoo.ru/YWVWL5TA1
JlaBJICHUE
JlelicTBue ®UIKOCTH U Ta3a HA

47 IIOTPY’KEHHOE B HUX T€JI0. ApXUMEN0Ba https://m.edso0.ru/SMG9FR466
cuiia
JlabopaTopHas pabora «OnpeneneHue

48 BBITAJIKWBAIOIICH CHIIBI, ICUCTBYIOIICH HA https://m.edsoo.ru/7U40IDLK2
TEJI0, IOTPYKCHHOE B )KHJIKOCTH
JlaboparopHnas pabota 1mo Teme

49 «HCCJ‘ISI{OBa'I.-II/Ie SaBI/ICI/IMOCTI{ Beca Telna B httos://m.edsoo.ru/OUOBGKKSW
BOZIE OT 00bEMa OTPYKEHHOU B
KHUJKOCTh YaCTU TEJIa»

50 [1naBanue ten https://m.edsoo.ru/lUMAE9Q10Y
Jlaboparopuas padota "KoHcTpynpoBaHue

o1 apeoMeTpa WU KOHCTPYUPOBAaHUE JIOAKU https://m.edso0.ru/BGOVBS63P
U ompeieNieHue e€ rpy30no bEMHOCTH"
Pemenue 3anay no temam: «IlnaBanue

52 cynoB. Bo3nyxonnasanuey, «/laBienue https://m.edsoo.ru/R7VHLAG0Q
TBEPABIX T, KUIKOCTEH U Ta30B)»

53 Mexanunueckas paboTa https://m.eds00.ru/1YIR6J7L5

54 Momntaocts. EquHUIEI MONITHOCTH https://m.edsoo.ru/4AUUXIHR1X

55 yPOK-HCCHe?OBaHHe ”P?CqéT MOmHOCTH:, https://m.edsoo.ru/GDB065558
pa3BUBaeMOU MpU MOABEME T10 JIECTHUIIE

56 [Ipocteie Mexanu3msl. Peruar. PaBHOBecue https://m.edsoo.ru/8YRUOUGS2
CWJI Ha pbIvare
KonTponbHas pabota mo Teme «JlaBnenue

57 TBEPJIBIX TN, )KUJIKOCTEH U Ta30B» / https://m.edsoo.ru/DWLOWQXQZ

Bcepoccuiickas mpoBepouHas pabota



https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ

58

PesepBHeIit ypok. Paborta ¢ TekcTamu 1o
Teme «/JlaBineHue TBEPABIX Te, )KUAKOCTEH
1 ra3oB» / Beepoccuiickas nmpoBepoyHas
paborta

https://m.edsoo.ru/RFCSYB9F8

59

Peruaru B TexHuke, OBITY U IPUPO/IE.
Jlaboparopuas padota «Vccienoanue
YCIIOBUIT pAaBHOBECHS phIYara

0.5

https://m.edsoo.ru/KR7VOIXUT

60

61

62

Pemenue 3a1ay o teme «Y CJIOBUSA
paBHOBeCI/Ifl pblqara»

Koaddumment nonesnoro aeicTpus
Mexanu3ma. Jlaboparopnas pabota
«3mepenue KII/ nakinonHoM
TIOCKOCTH

Pemenue 3agau mo teme "Pabora,
momHocTh, KITI"

0.5

https://m.edsoo.ru/6AXDHFS8N

https://m.edsoo.ru/4AAYEYZDMW

https://m.edsoo.ru/VF5XBQLVS

63

Mexanndeckas sHeprus. Kunernueckas u
MIOTEHIMAIbHAS YHEPT U

https://m.edso0.ru/SHQE7HOYK

64

65

66

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUu

YPOK-3KCIIEPUMEHT 110 TEME
"OKCIEpUMEHTAIBHOE ONIPENEICHHE
U3MEHEHUS KHHETUYECKON U
MOTEHLIMAJIbHON PHEPTUM IIPU CKaTbIBAHUU
TeJa IO HAKJIOHHOM IIJIOCKOCTH"

KonrtponsHas padora o teme «Pabora u
MOIIHOCTb. DHEPIHs»

https://m.edso0.ru/46Y22ZPME

https://m.edsoo.ru/SM7E7YTZC

https://m.edsoo.ru/AECZ9T7EC

67

PeseprubIit ypok. Pabota ¢ Tekcramu mo
TeMe "MexaHnueckoe gBuKeHue"

https://m.edsoo.ru/MJJPGGSA3



https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3

68

PesepBHeIit ypok. Paborta ¢ TekcTamu 1o
teme "Pabota. MomtHocTh. DHEprus"

https://m.edso0.ru/XT2SMNZYM

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

12



https://m.edsoo.ru/XT2SMNZYM

8 KUIACC

KoaunuecTBO 4acosB

JIeKTPOHHBbIE U(PPOBHIE

Ne n/m Tema ypoka Kontposbubie IIpakTuueckue
Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoThI

OcCHOBHBIE TIOJIOKEHHUS MOJIEKYIISIPHO-

1 KMHETUYECKOM TEOPUU U UX OIBITHBIC 1 https://m.edso00.ru/10BIEJ8GQ
HOJTBEPKICHUS

2 Macca u pazMep aTOMOB M MOJIEKYJI 1 https://m.edsoo.ru/OMIN4E3EH
Mogenu TBEPAOro, KUIKOTO U

3 A P A . 1 https://m.edsoo.ru/HVW3WMRAS
ra3o00pa3HOro COCTOSHUH BeIIeCcTBa
OObsicHEHHE CBOMCTB TBEPAOIO, )KUJIKOTO
Y Ta3000pa3HOI0 COCTOSIHUM BEIeCTBa HA

4 P . . 1 https://m.eds00.ru/DJYTZQHS83
OCHOBE ITOJIOKEHHI MOJICKYJISIPHO-
KMHETUYECKOU TEOPUH

5 Kpucrannuueckue 1 amopgHbIe Tena 1 https://m.eds00.ru/8G73PVM40
CMaunBaHue U KalWJUISIPHOCTb.

6 P 1 https://m.eds00.ru/7XZHOXTSK
[ToBepXHOCTHOE HATSKEHHE

7 TennoBoe pacHIMpeHnue U CKaTUE 1 https://m.edsoo.ru/I3N30KS8L
Temmneparypa. CBsi3b TEMIIEPATYPHI CO

8 patyp batyp 1 https://m.edso0.ru/5XSV6F15B
CKOPOCTBIO TEIJIOBOT'O IBUKEHHUS YaCTHI
Buytpennss sueprusi. CriocoObl

9 P pri. - 1 https://m.eds00.ru/BBVCIIMHE
W3MEHEHHS BHYTPEHHEH SHEPTHH

10 Buas! Tennonepenaun 1 https://m.edsoo.ru/WF4J3070P
VYpoxk-koudepenuus "[IpakTuueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOMCTB

11 1 1 https://m.edso0.ru/UU910QFZW
BEIIIECTB U MAaTepHAJIOB B LIEJISIX
sHeprocoepexeHus"



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW

12

KonnuectBo TemioTsl. Y aenpHas
TCIINIOEMKOCTD

https://m.edsoo.ru/88291DDIZ

13

14

15

YpaBHeHHE TEIUIOBOTO OallaHca.
TennooOMeH H TEMI0BOE paBHOBECHE

JlaGopaTtopHast pabdota "HcciaenoBanue
SBJICHUS TEJIO0OMEHA MPU CMEIIMBaHUU
XOJIOJIHOW U ropsideit BObI"

Pacuer xonnuecTBa TCIIIIOTHI,
HGO6XOI[I/IMOFO AJIs1 HarpC€BaHus TCJIa 1
BBIACIISICMOI'O UM IIPpU OXJIAXKACHUHU

https://m.edsoo.ru/P52QUVQJE

https://m.edsoo.ru/FR2N6N5GV

https://m.edsoo.ru/JSMRA1APW

16

JlabopaTtophast pabora "Onpeznenenue
paTopHasd p P
YACIBbHOU TEIJIOEMKOCTH BeliecTra"

https://m.edsoo.ru/401T1ZJAH

17

18

DHeprus TOIMBa. Y AeabHas TEIIoTa
CropaHus
[TnaBneHue M OTBEpCBaHKE

KPpUCTATNINYCCKUX TECJI. YaenpHas TemioTa
IIJ1aBJICHUA

https://m.edso0.ru/683AIXYWS8

https://m.edsoo.ru/JHE5A1PJF

19

JIaOopaTtopHas padora "Omupeneinenue
paTop p p
yACIBbHOU TEIJIOTHI TUTABJICHHUS Jibjia"

https://m.edsoo.ru/LCOXVHGHD

20

21

22

[TapooOpa3zoBanue u KOHICHCAIIHSI.
Hcnapenne

Kunenne. Y nenpHas temnora
napooOpa3zoBaHUs U KOHJCHCAIUH.
3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT
aTMOC(hEepHOTO TaBJICHHS

Bnaxnocts Bo3ayxa. JlabopaTopHast

pabota "OnpeneneHre OTHOCUTEIBHOM
BJIQXKHOCTH Bo3ayxa"

https://m.eds00.ru/CQG4DQKML

https://m.edsoo.ru/Y7HDIM2GZ

https://m.edsoo.ru/7KP37W0J1



https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1

Pemenue 3agau Ha onpeneneHue

23 https://m.edsoo.ru/N4XJEXGAL
BJIQYKHOCTH BO3/yXa
[TpuHIMIBEL PAOOTHI TETLIOBBIX

24 neurateneit. [TapoBas TypOuHa. https://m.eds00.ru/6BKWSWY G6
JlBurarens BHYTPEHHETO CrOpaHUs
KIIJI TermnoBoro aBurareins. TermioBble

25 A A = https://m.edsoo.ru/UJA3DRDOH
JIBUTATEJIN M 3aI[UTa OKPYKAIOMIEH CPeIbl
3

26 AKOH COXPAHCHHA 1 HPEBPAIICHHA https://m.edsoo.ru/B1KX6RPQ9
SHEPTHH B TETUIOBBIX MpoIleccax
[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO

27 teMme "TermnoBrsle siBiaeHus. M3MeHeHnE https://m.edso0.ru/9AQ53CC7C
arperatHbeIX COCTOSTHUI BerecTBa"
KoHnTtposbhas padora mo teme "TermoBbie

28 sBIIeHUs. VI3MeHeHne arperaTHbIX https://m.eds00.ru/0X03133KU
COCTOSIHMH BemecTsa'
OnexTpusanms Ten. JIBa poaa

29 prsal /lsa pon https://m.edsoo.ru/9E85KDOMD
INEKTPUUYECKUX 3apsI0B
VYpok-uccienosauue "DIEKTPpU3ANAS TET

30 P A Tpran " https://m.edso0.ru/JALQFK67J
WHAYKIMCH U TIPA COTIPUKOCHOBCHHUH
BsaumoneticTBue 3a € eJI. 3aK0

31 MMOICHCTBHE 3apAKCHHBIX TEIL. SAKOH https://m.edsoo.ru/LIJCQZZS9
Kymona
DnekTpuueckoe noje. HampsskeHHOCTh

32 aneKTpudeckoro nos. [punmun https://m.edso0.ru/N79CZ2GZ1J
CYTEPIO3UINH YJCKTPUUECKUX TOTEH
Hocurenn ane ec 3apsIIOB.

33 HITEIH SICKTPHHCCIIX 3apsIon https://m.eds00.ru/AFOIKADMV
DnemeHTapHbIi 3apsaa. CTpoeHue aToma
ITpoBo 3I1e . 3aKo

34 POBOIHMKH H AWDJICKTPHKH. SAKOH https://m.edsoo.ru/U8JR991PB

COXPAHCHUS DJICKTPUUCCKOTO 3apsaaa



https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB

35

Pewienne 3a1a4 Ha IpUMEHEHUE CBOMCTB
JJICKTPUYECKUX 3apsAN0B

https://m.edsoo.ru/SXWWOSWJ5

36

37

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cyuiectBoBanus. MictouHnku
AJIEKTPUYECKOTO TOKA

JlelicTBUA 2JIEKTPUYECKOTO TOKA

https://m.eds00.ru/ISIMP3J3M

https://m.eds00.ru/Q8WUTCKVT

38

VYpoxk-uccnenosanue "Jleficteue
3JICKTPUYECKOTO TOJISI Ha MPOBOJAHUKHU U
JIADTICKTPUKH"

https://m.edsoo.ru/ZHMKZM4JU

39

40

41

DIIEKTPUUYECKHUH TOK B METAJLIaX,
JKUJIKOCTSIX U ra3ax

DneKTpuuecKas 1enb U e€ COCTaBHbIE
4acTu
Cuna toka. JlabopatopHas pabora

"N3mepeHue u peryJIupoBaHUe CUITbI
TOoKA"

0.5

https://m.edso0.ru/E4ACOOOYPF

https://m.edsoo.ru/ROW7KUDDO

https://m.edsoo.ru/QLHH7UNJI

42

DnekTpuueckoe HanpshkeHue. Boabtmerp.

JlaGopaTtopHast paborta "U3mepenue u
peryiupoBaHue HanmpsHKeHus "

0.5

https://m.edsoo.ru/X7P0JOFGH

43

44

45

ConpoTHBIeHUE MPOBOAHUKA. Y JIEIBHOE
COINPOTHUBIICHUE BEIIECTBA

JlaGopatopHas paboTa "3aBUCUMOCTb
AIIEKTPUUYECKOTO COMTPOTHBIICHUS

IPOBOJHHKA OT €0 JJIMHBI, IUIO0IIAH
MIONIEPEYHOI0 CeYeHUs U MaTepuaia”

3aBHCHMOCTD CHJIbI TOKA OT HaIps’KCHUA.

3akoH Oma aJid yyacTka 1enu

https://m.edsoo.ru/ESUO5PC4G

https://m.edso0.ru/4JDA8GZNX

https://m.edsoo.ru/VEZPE7Q8Q



https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q

46

JlaboparopHnas pabota "Hccienoanue
3aBUCUMOCTH CHJIBI TOKA, UYIIETO Yepe3

PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPa U

HanpspKeHUs Ha pe3uctope”

https://m.edsoo.ru/X5THIN3RM

47

IlocnenoBarenbHOE U napaujiCJIibHOC
COCAMHCHUA ITPOBOAHHUKOB

https://m.edsoo.ru/HJ990Q3493

48

49

50

JlaGopaTtopHnas padora "IIpoBepka
MIPaBHJIA CIIOKCHUSI HAIIPSDKCHUN TIPH
MOCJICI0BATEIIHHOM COCTUHEHUH JIBYX
pe3uctopos"

JlaGopaTtopHnas padora "IIpoBepka
npaBuJIa JJisl CHIIBI TOKA TIPH
NapajuieIbHOM COEIMHEHUHU PE3UCTOPOB"

Pemenue 3amgau Ha MMPUMCHCHHEC 3aKOHA

Owma 1A PA3JIMIHOro COCAMHCHUA
IMPOBOAHUKOB

https://m.edso0.ru/VQ3VYPOTS8

https://m.edsoo.ru/DPAXG8PZJ

https://m.edsoo.ru/19ZEFKZZ4

51

PaboTa 1 MOIIHOCTH ANEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenua

https://m.edsoo.ru/40AIXYN3H

52

53

54

JlaGopaTtopHast pabota "Onpeznenenue
pabOThI ¥ MOIITHOCTH AJIEKTPUIECKOTO
ToKa"

DNeKTpUUeCKUe e U MOTpeOuTenn
AIIEKTPUYECKOU SHEPTUU B OBITY.
KopoTkoe 3ambikaHue

IIocTosiHHEIE MAarHuThbl, UX
B3aUMOCHCTBHUE

https://m.edsoo.ru/\VR92V8JHA

https://m.edsoo.ru/1L3KZ2XLM

https://m.edsoo.ru/KL1ZHIKQF

55

VYpok-uccnenoanue "M3ydenue nonei
HOCTOSHHBIX MAarHuToB"

https://m.eds00.ru/1GL7RJQOR



https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR

56

MaruutHoe nosie. MarauuTHoe noJie
3eMiIH U €ro 3HaueHue IS )KU3HU Ha
3emiie

https://m.edsoo.ru/R3XXJCRVK

57

[ToxroroBka K KOHTPOJILHOU paboTe 1Mo
TeMe "DIeKTpUIECKHE 3apsi/bl.
3apsKEHHbIE TeJla U UX B3aUMOACHCTBHUSIL.
ITocTossHHBIN JIEKTPUYECKHUI TOK"

https://m.edsoo.ru/RTAL1IB1C5

58

KonTtponpsHast pabora o Teme
"DnexTpuueckue 3apsaabl. 3apsHKEHHbIE
TeJIa U UX B3auMoAeucTBus. [1oCTOAHHBIN
anekTpuueckuii Tok" / Beepoccuiickas
npoBepoyHas paboTta

https://m.edsoo.ru/ZISSW4Z7W

59

60

61

62

PesepsHblil ypok. Pabota ¢ Tekctamu 1o
teme "[IoCTOSHHBIN SNeKTPUIeCKUN TOK" /
Bcepoccuiickas mpoBepouHas pabota

OmneiT OpcTena. MarauTtHoe nose
JNEKTPUYECKOT0 TOKa MarHutHoe rosie
KaTyIIKH C TOKOM

[TpuMeHeHne 31eKTPOMAarHuToOB B
texHuke. JlJabopatopHas pabora
"HN3yueHue neicTBUS MarHUTHOTO MOJIs
Ha MPOBOJIHUK C TOKOM"

DJeKTpOoJIBUTATENb TOCTOSIHHOTO TOKA.
Hcnosb30BaHue dIeKTpoiBUTaTeNnei B
TEXHUYECKUX YCTPOWCTBAX U HA
Tpancnopte. JlaboparopHas pabora
"KoHcTpyupoBanue 1 usyueHue padboTsl
aJIeKTpoABUTATENA"

0.5

https://m.edsoo.ru/EQRLKPT1U

https://m.edsoo.ru/PC1DMV4ID

https://m.edsoo.ru/KG8XDIUWD

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



https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN

63

OmnbiTel @apazes. 3akoH
3JIEKTPOMArHuTHOM uHAyKIuK. [IpaBuio
Jlenna

https://m.edsoo.ru/YSDW34FV0

64

OnekrporeHepatop. CriocoObl OTydeHUs
3NEKTPHUECKOH SHEPTHUM.
DIEKTPOCTAHIIUN Ha BO3OOHOBIISIEMBIX
UCTOYHUKAX SHEPTHU

https://m.edsoo.ru/LM1C70D7A

65

66

67

[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO
TeMe "DIEeKTPUUYECKUE U MarHUTHBIE
siBiIeHus"

KonTponbhas pabota nmo Teme
"DJIeKTpUYECKUE U MATHUTHBIE SIBJICHUS'

PeseprHslit ypok. Pabota ¢ Tekctamu 1o
Teme "TermnoBble aBiaeHUS"

https://m.edsoo.ru/GFS9PNC8B

https://m.edsoo.ru/APBXXTADS

https://m.edsoo.ru/4B8GKYQ1X

68

Pesepaublii ypok. Paborta ¢ Tekctamu mo
Teme "MaraurtHsie sBiIeHus"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

14.5

https://m.edsoo.ru/ISHXLLTXX



https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX

9 KUIIACC

Ne
n/
n

Tema ypoka

Mexannueckoe
IBIKEHUE.
MarepuanbHas TOUKa

Koan4yecTBo 4acoB

Bcero

HN3yyenn CamocTosITEILHO
eB e u3yuyeHue

RJacce

KoHTpoJibHBI
e padoThl

IIpakTH4eckn
e padoThl

DJIeKTpOoHHbIe U pPOBbIE
o0pa3oBaTe/IbHbIE PecypChl

https://m.edsoo.ru/UP3188VVCD

Cucrema orcyera.
OTHOCHUTEIBLHOCTD
MEXaHHYECKOIO
JBHOKEHUS

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpHOE
PSAMOJIMHENHOE
JBUKCHHE

https://m.edsoo.ru/E65RWOZK0

HepaBHomepHOE
PSAMOJIMHENHOE
nBwkeHue. CpenHss u
MI'HOBEHHAsi CKOPOCTh

https://m.edso00.ru/L043PYTGB

IIpssMonuHeiiHOE
PaBHOYCKOPEHHOE
JIBIOKEHUE. Y CKOpEHUE
CxkopocTh
IIPSIMOJIMHEMHOTO
PaBHOYCKOPEHHOT'O

https://m.edsoo.ru/SKUYWCHBO0

https://m.edsoo.ru/HXCDF3ZC8



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8

nBwkenus. ['papux
CKOPOCTH

JlaboparopHas paboTa
"Onpenenenue
YCKOpPEHUS Tella pH
PaBHOYCKOPEHHOM
JIBYKEHUH T10
HAKJIOHHOM
IUIOCKOCTH"

https://m.edsoo.ru/1KKINJFO8

CB00OOgHOE TasicHNE
teit. OneiTel [Nanunes

https://m.edsoo.ru/NMQA4GGEQ

PaBHOMepHOE
JIBUJKEHHE T10
OoKpykHOCTH. [lepron

Y 4acToTa OOpalieHusl.

JInnelinas u yriosas
CKOPOCTH

https://m.edsoo.ru/PVRBIDTTH

10

11

12

13

LlenTpocTpemMuTensHO
€ YCKOpEeHHe

IlepBblii 3aK0H
Hsrorona. Bekrop
CHJIBI

Bropoit 3akoH
Hrerotona.
PaBHOelicTBYIOIIASK
cuia

Tpernii 3ak0H
Hrrotona.
Cynepno3unust cui

https://m.edso0.ru/O5LFGWFZY

https://m.edsoo.ru/T4ADTURL3K

https://m.edso0.ru/5A28NGVEV

https://m.edsoo.ru/XPFYG64RM



https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM

14

Pemenue 3agad na
MIPUMEHEHNE 3aKOHOB
Hrrotona

https://m.edsoo.ru/GEM2S4HK9

15

16

17

Cuita ynpyrocTu.
3akoH ['yka

Pentenue 3amau mo
teme «Cuna
YIPYTOCTH
JlaGopaTopHnas pabota

«Omnpenenenue
YKECTKOCTHU MIPYKUHBD»

https://m.edsoo.ru/BHBXXRIJQ

https://m.edsoo.ru/HML1AMN12

https://m.edsoo.ru/T4APAJAFV1

18

Cuiia TpeHust

https://m.edsoo.ru/B4WPRASI7

19

20

21

22

Pemienue 3anau o
Teme «Cuiia TpeHus»

JlaGopaTtopHnas pabota
"Onpenenenue
Kod(duUIMeHTa TPEHUS
CKOJIbXKeHus"

Pemenue 3agaq mo
Teme "3aKOHBI
Hrerorona. Cuna
ynpyroctu. Cuiia
TpeHUs"

Cuna TsSHKeCTH U 3aKOH
BCEMHUPHOT'O
TATOTEHUS. Y CKOPEHUE
CBOOOIHOTO IMaICHUS

https://m.edsoo.ru/PJIDH2DCOT

https://m.edsoo.ru/C56RD8KX8

https://m.edsoo.ru/VT3T38KBU

https://m.edsoo0.ru/MEETXGF60Q



https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/MEETXGF6Q

23

24

25

Ypok-koHpepeHuus

" JIBMKEHHUE TEI
BOKpYT
PaBUTALMOHHOTO
nentpa (CoyiHeuHas
cucrema). ['anaktuxu"

Pentenue 3amau mo
TeMe "Cuia TSHKECTH U
3aKOH BCEMHPHOT'O
TATOTeHHS"

[IepBas kocmuueckas
CKOpOCTb.
HesecomocTs u
neperpy3ku

https://m.edsoo.ru/BLGGQ9259

https://m.edsoo.ru/V02GV8YAT

https://m.edsoo.ru/563XRG6ED

26

27

PaBHOBecue
MaTepUanbHOH TOUKH.
AGcomoTHO TBEpAOE
teno. PaBHoBecue
TBEPAOTO TEJA C
3aKPETIEHHON OChIO
BpaieHusi. MoMeHT
cuibl. LleHTp TsKecTH

PaBHOBecue
MaTepHanbHOH TOYKH.
AOcomoTHO TBEpAOE
teno. PaBHoBecue
TBEPJIOTO TENA C
3aKPeNIEHHON OChIO

https://m.edsoo.ru/AONEMB459

https://m.edso0.ru/GAMQWA4SLS



https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS

BpaleHusi. MoMeHT
cuibl. LleHTp TsxecTH

28

29

Pemenue 3agaq mmo
Teme "MOMEHT CHJIBI.
HenTp Tsxxectn"

IToaroroBka K
KOHTPOJIbHOHM paboTe
10 TEME
"MexaHn4ecKoe
IBIDKEHUE.
Bsaumonerictsue ten"

https://m.edsoo.ru/0QJSN205C

https://m.edsoo.ru/8D7SUVX5J

30

KonTponbhas padoTa
10 TEME
"MexaHn4ecKoe
IBIDKEHUE.
Bsaumonerictsue ten"

https://m.edsoo.ru/J1BOUJ2YG

31

HNmiynsc Tena.
Nmnynbe cunbl. 3akoH
COXpaHEHUs
UMITyJIbCca. YTIPYroe u
HEynpyroe
B3aMMOJEICTBHE

https://m.edsoo.ru/7PI15BWQD2

32

Pemenue 3agaq mo
Teme "3aKoH
COXpaHEHUS
uMIryibca'

https://m.edsoo.ru/LQO6EH8F9

33

Ypok-koHpepeHIus
"PeakTHBHOE

https://m.edsoo.ru/SUH32H4RL



https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL

JIBI>KEHUE B MIPUPOJIC
U TEXHUKE"

34

35

36

37

38

39

Mexannueckast pabora
1 MOIIHOCTH

Pabora cuitbl TshKecTH,
CHJIBI YIPYTOCTH H
CHJIBI TPEHUS

JlaGopaTopHnas pabota
«Omnpenenenue
paboThI CUIIBI TPEHUS
IpU PaBHOMEPHOM
JBUKEHHUH Teja 1o
TOPU30HTAIBHOM
MTOBEPXHOCTH

CBs13b HEpruu 1
paboTHI.
IToreHumansHas
SHEPTUS

Kunernueckas
sHeprus. Teopema o
KHUHETUYECKOMH
SHEPTUU

3aKOH COXpaHEHHUs
HHEPIUU B MEXaHUKE

https://m.edsoo.ru/FCOHVOY XP

https://m.edsoo.ru/Y4H20MDHI

https://m.edsoo.ru/609HFE1P8

https://m.edsoo.ru/ZIFB7L5EF

https://m.edsoo.ru/WKXL7NXV
R

https://m.edsoo.ru/FMM2S69EB

40

JlaGopaTtopHnast pabota
«3y4denue 3aKoHa
COXPAaHCHUS DHCPIUM»

https://m.edso00.ru/0TVK8KJXB



https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB

41

Komnebarensuoe
JIBUYKEHUE U €TO
XapaKTEPUCTHKU

https://m.edsoo.ru/SEQ3BHBZ3

42

3aryxaroiiue
KoJIeOaHMUs.
BriHyXcHHBIE
kosiebanus. Pezonanc

https://m.edsoo.ru/I3ZKD2M12

43

44

45

46

47

Maremarnueckuii u
MPY>KUHHBIA MasTHUKHU

VYpok-uccienoBanue
«3aBUCUMOCTh
nepuoia KojeoaHui
OT JKECTKOCTH
MPY>KUHBI U MACChI

rpy3a»
IIpespaienue
SHEPrUU Npu
MEXaHUYECKUX
KoJIe0aHusAX

JlaGoparopHas paboTa
«Onpenenenune
YacTOTHI U TIeproJa
KoJIe0aHun
PY>KHHHOTO
MasITHAKa»

JlaGopartopHas paboTa
«ITpoBepka
HE3aBUCHMOCTH
nepuo/ia KojieoaHui

https://m.edsoo.ru/O71PZDM11

https://m.edsoo.ru/BACAG6R4KS

https://m.edsoo.ru/RPN7BU655

https://m.edsoo.ru/FV1Y2NUGC

https://m.edsoo.ru/6YGEHWS8DT



https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT

rpy3a, HOJBELIEHHOIO
K HUTH, OT Macchbl
rpy3a»

48

Mexannueckune
BosiHbBL. CBOMCTBa
MEXaHUYECKUX BOJIH.
IIponosbHBIE U
TIOTIEPEYHbIE BOJHBI

https://m.edsoo.ru/QHBQ3U5XV

49

Ypoxk-koHpepeHuus
"MexaHn4ecKue
BOJIHBI B TBEPAOM
tene. CelicMUYecKue
BOJIHBI"

https://m.edsoo.ru/6PNOHXSJA

50

3BYK.
Pacnpoctpanenue u
OTpakeHHE 3BYyKa

https://m.edsoo.ru/NTZLRXDB5

51

52

53

Ypok-uccnenoBasue
"HaGmronenue
3aBUCHUMOCTH BBICOTHI
3ByKa OT 4aCTOTHI"

I'poMKOCTB 3ByKa U
BBICOTA TOHA.
AKycTudeckuit
pe30oHaHC
VYpok-koHpepeHuus
"V npTpa3Byk u
uH(pa3ByK B IpUpOJIE
U TeXHUKe"

https://m.edsoo.ru/5SRPRGGZV8

https://m.edsoo.ru/AOY3HSN3G

https://m.edsoo.ru/AU3Z0S07U



https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U

54

55

56

57

ITonroroBka k
KOHTPOJIbHOHM paboTe
1o TeMe "3aKOHBI
COXpaHEHUS.
MexaHndeckue
KoJIeOaHMs U BOJHEL"

KoHnTtposbhas padota
1o TeMe "3aKOHBI
COXpaHEHUS.
Mexanuueckue
KoJIeOaHMs U BOJHEL"

SJ'IGKTpOMaFHI/ITHOG
II0JIC.
BJ'IGKTpOMaFHI/ITHBIe
BOJIHBI

CaoiicTBa
AIEKTPOMArHUTHBIX
BOJIH

https://m.edsoo.ru/7YAJAV57M

https://m.edsoo.ru/ZVD7Z44VH

https://m.edsoo.ru/KAKC7HSCG

58

59

Ypok-koHpepeHus
"[lIkama
SJICKTPOMArHuTHBIX
BOJiH. Mcrionb3oBanue
3JIEKTPOMAarHUTHBIX
BOJIH JIJIsl COTOBOM
cBs3H"

Ypok-uccienoBanue
"N3y4yeHne cBOMCTB

AJIEKTPOMAarHUTHBIX

BOJIH C TIOMOIIIBIO

https://m.edsoo.ru/7E1J2VY03

https://m.edsoo.ru/SHN7BSEB4



https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/SHN7BSEB4

MOOUITLHOTO
tenedona"

60

Pemenue 3aay Ha

ONpeaACIICHUC YaCTOThL

1 JJIMHBI
ANEKTPOMATHUTHOMU
BOJIHBI

https://m.edsoo.ru/WIGCO6QSN

61

DneKTpoMarHuTHas
MpUpPOJIa CBETA.
CxopocTh cBeTa.
BonHoBBIE CBOMCTBA
cBeTa

https://m.edsoo.ru/ZFGOBMGFX

62

Hcrounuku ceera.
[IpssmonunenHoe
pacnpocTpaHeHue
cBeTa. 3aTMEHUS
Connua n JlyHsl

https://m.edsoo.ru/NLIADWAXN

63

3aKOH OTpaXEHUs
cBeTa. 3epkana.
Pemenue 3agad na
NIpUMEHEHNE 3aKOHA
OTpaKeHHsI CBETa

https://m.edsoo.ru/QONUKCDO

B

64

65

[Ipenomiuenue ceera.

3aK0H TPETOMIICHUS
cBeTa

[Tonnoe BHyTpeHHEe
OTPa’KE€HHE CBETA.
Hcnons3zoBanne

MOJTHOTO BHYTPEHHETO

https://m.edsoo.ru/NF1PZFEV3

https://m.edsoo.ru/FZ7HV6E2W



https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W

OTpa)KEHUS B
ONTUYECKUX
CBETOBOJIAX

66

67

68

69

JlaboparopHas paboTa
"UccnemoBanue
3aBUCHUMOCTH yTJIa
MIPEIIOMIICHUS
CBETOBOTO JIy4ya OT
yTIia majeHus Ha
rpaHuiie "Bo3ayx-

crexio""

VYpok-koH(pepeHus
"Mcnonap30BaHue
MOJIHOTO BHYTPEHHETO
OTPaKCHUS:
CBETOBO/IBI,
OITHUKOBOJIOKOHHAS
CBA3L"

JInnzel. OnTudeckas
CHUJIA JIMH3BI
[TocTpoenue

U300paKeHMil B
JIMH3aX

https://m.edsoo.ru/R800IT10S

https://m.edsoo.ru/0L9F63ZRU

https://m.edso0.ru/Z\VV702L97F

https://m.edsoo.ru/MWU2YHLIN

70

JlaGopaTtopHnast pabota
"Onpenenenne
dboxycHOTO
paccTosHUs U
ONTUYECKOUN CHUITBI
coOuparorien TUH3bI"

https://m.eds00.ru/3AXTVNZNJJ



https://m.edsoo.ru/R80OIT1OS
https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ
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Ypok-koHpepeHuus
"Onruueckue
JIUH30BBIC TPHOOPHI"

https://m.edsoo.ru/KKVRKOP3D

72
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75

I'ma3 kak ontuueckas
cucreMa. 3peHue
VYpok-koHpepeHus
" JleeKThI 3peHHs.
Kak coxpanuts
3penue"

Pasnosxxenune 6enoro
CBETa B CIICKT].
OmnsbiTel HeroTOHA.
CnoxxeHue
CIIEKTPAJIbHBIX IIBETOB.
Hucniepcus ceera

JlaGoparopHas paboTa
"OneITHI IO
pasliokKeHuIo 0eIoro
CBETa B CIIEKTP U
BOCTIPHSITHIO [[BETA
IPEMETOB MPH UX
HaOIIOIEHUN Yepe3
I[BETOBbIE (PUIBTPHI"

https://m.edsoo.ru/KP1ACI9PW

https://m.edsoo.ru/ZKWLQ3CHI

https://m.edsoo.ru/ZPRFEN4D5V

https://m.edsoo.ru/E518L6TCH

76

YpoK-IpakTUKyM
"BosHOBBIE CBOMCTBA
CBeTa: IUCIepCHs,
uHTEepEepeHIMs U
mudpaxius'

https://m.edsoo.ru/A1F3HB8Y9



https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/ZPRFN4D5V
https://m.edsoo.ru/E5I8L6TCH
https://m.edsoo.ru/A1F3HB8Y9

77

OmnsiTel Pesepdopna u
IUIaHETapHAast MOJICNb
aroma

https://m.edsoo.ru/P922QVFIV

78

79
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81

ITocrynars! bopa.
Mogens aroma bopa

Ucnyckanne u
MOTJIOIIEHHE CBETA
aroMoM. KBaHTBI.
JIuHeityaTpie CIEKTPHI
YPpOK-IPaKTUKYyM
"Habaronenue
CIIEKTPOB
ucnyckaHus'"

PannoakTuBHOCTE U €€
BUJIBI

https://m.edsoo.ru/OBJPHEQ0G2

https://m.edso0.ru/MILRTHPCO

https://m.edsoo.ru/7NCLNW?296

https://m.edsoo.ru/22H32JWLM

82

CtpoeHre aTOMHOTO
anpa. HykinoHHas
MOJIEb

https://m.edsoo.ru/IRVFSKOFK

83

84

85

PannoaxkTuBHBIE
MPEBPAILICHUS.
M3oTonsr
Pemenue 3amau nmo
TEME:
"PamroaKkTHBHBIC
IpeBpalieHus"”

[lepnon nonypacnana

https://m.edso0.ru/RA796TPSP

https://m.edsoo.ru/M\WX2HQP2S6

https://m.edsoo.ru/\WZDJCOES87

86

Ypok-koHpepeHIus
"PasmrioakTHBHBIE

https://m.edso0.ru/X1J4002C4



https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/OBJPHE0G2
https://m.edsoo.ru/M9LRTHPCO
https://m.edsoo.ru/7NCLNW296
https://m.edsoo.ru/22H32JWLM
https://m.edsoo.ru/IRVFSKOFK
https://m.edsoo.ru/RA796TPSP
https://m.edsoo.ru/WX2HQP2S6
https://m.edsoo.ru/WZDJCOE87
https://m.edsoo.ru/X1J40O2C4

U3JIy4eHUs B IPUPOJIE,
MEIUIHE, TEXHUKE"

87

SInepHble peakuuu.
3aKOHBI COXpaHEHUs
3apsI0BOTO U
MacCOBOT'0 YHCEI

https://m.edsoo.ru/YOQ2XMKQOO0

88

89

90

DHeprus CBs3U
aTOMHBIX saep. CBs3b
MAacchl U SJHEPTUU

Pemenne 3amau no
teme "SnepHbie
peakuun"

Peaknuu cuHTe3a u
JIETICHUS SIIED.

W cTouHMKY SHEPTHH
ComnHia u 3BE311

https://m.edso0.ru/NSTEUFIO3

https://m.eds00.ru/OD4KHLQ4T

https://m.edsoo.ru/RMBFQBND7

91

92

Ypok-koHpepeHus
"SI nepHast sHEpreTukKa.
JlericTBus
pazoaKTUBHBIX
M3JTy4YEHUI Ha JKUBBIE
OpraHu3mbI"

IToaroroBka k
KOHTPOJILHOM padoTe
10 TeME
"DNeKTpOMarHuTHOE
noJe.
DIIeKTpOMarHuTHBIC

https://m.edsoo.ru/QTNWFW900Q

https://m.edso0.ru/TBOXB9TUO



https://m.edsoo.ru/YOQ2XMKO0
https://m.edsoo.ru/NSTEUFIO3
https://m.edsoo.ru/0D4KHLQ4T
https://m.edsoo.ru/RMBFQBND7
https://m.edsoo.ru/QTNWFW90Q
https://m.edsoo.ru/TBOXB9TU0

BOJIHEL. KBaHTOBEIE
sBjeHus"

93

KontponsHas pabora
10 TeMe
"DeKTpOMarHuTHOE
noJje.
OJeKTpOMarHUTHbIE
BOJIHBI. KBaHTOBBIE
ABJICHUS"

https://m.edsoo.ru/SUTJAFD6U

94

95

96

IToBTOpEHME,
o0o0mieHue.
JlaGopaTopHbie
paboThI 1O KypCy
"B3aumongeiicTBue

TCJI

IToBTOpEHwME,
0000mmenue. Pemenue
pacyeTHBIX U
KauyeCTBEHHBIX 3a7a4
o TeMe "TennoBbie
npoiiecch”

IToBTOpEHUE,
0000mmenue. Pemenue
pacueTHBIX U
KaueCTBEHHBIX 3a/1a4
o Teme "KIIJ]
TEIIOBBIX
nBuraresuei”

https://m.edsoo.ru/2GFCLJOJJ

https://m.edsoo.ru/MMJINLZOSQ

https://m.edsoo.ru/H7HKU30G3



https://m.edsoo.ru/5UTJAFD6U
https://m.edsoo.ru/2GFCLJOJJ
https://m.edsoo.ru/MMJNLZOSQ
https://m.edsoo.ru/H7HKU30G3

97

98

99

100

101

IToBTOpEHME,
000011teHne. Pentenne
pacueTHBIX U
KayeCTBEHHBIX 3a/1a4
o teme "KIIJ]
AJNEKTPOYCTAaHOBOK"

[ToBTOpEHME,
000011IEHHE.
JlaGopaTopHbie
paboThI 1O KypCy
"CBeToBbIC sIBJICHUS"

[ToBTOpEHHE,
00001tenne. PaGora ¢
TEKCTaMU 10 TeMe
"3aKOHBI COXpaHEHUs
B MexaHUKe"

IToBTOpEHUE,
0000menue. PaboTa ¢
TEKCTAMH 110 TEME
"Konebanusa v BOIHb"

IToBTOpEHwMeE,
0000menue. PaboTa ¢
TEKCTAMH 110 TEME
"CBeTOBBIE SIBJICHUS"

https://m.edsoo.ru/XP2ZHRNAY4

https://m.edsoo.ru/FK30FNRHX

https://m.eds00.ru/91XS3CXDT

https://m.eds00.ru/L3YKVIINT

https://m.edsoo0.ru/LG3271SQ6

102

IToBTOpEHME,
0000meHue. Padora ¢
TEKCTaMH 110 TEME
"KBaHToBas u snepHas
¢duzuka"

https://m.edsoo.ru/\W7IE16NU8



https://m.edsoo.ru/XP2HRNAY4
https://m.edsoo.ru/FK30FNRHX
https://m.edsoo.ru/91XS3CXDT
https://m.edsoo.ru/L3YKVI1NT
https://m.edsoo.ru/LG327ISQ6
https://m.edsoo.ru/W7IE16NU8

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

34

27



MMPOBEPAEMBIE IPE/IMETHBIE PE3YJIBbTATbBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KUIIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nmpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111€er0 00pa30BaHUs

11

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

1.2

1.3

pasiindaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOG SABJICHUC

pacrio3HaBaTh NPOSIBIEHUE HU3YUEHHBIX (U3UUYECKUX SBICHUH B
OKpY’KaroIleM MHpE, B TOM Yucie GU3NYECKUe SABJIECHUS B IPUPO/IE,
IIPU 3TOM IEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBIACTATD

CYILECTBEHHbIE CBOMCTBA (IPU3HAKN) PUINUECKUX SBICHUIN

1.4

1.5

ONMCHIBATh M3yUEHHBIE CBOICTBa Teld M (pU3MUECKUE SIBIEHUS,
UCTONb3Yyd (U3MUYECKHe BETUYMHBI, NPU ONMCAHUM TPABUIBHO
TPaKTOBaTh (U3NYECKUH CMBICI MCIOIb3YEMbIX BEIMYMH, WX
0o0O3HaYeHUsT M eIWHHUIBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(opMyIbl, CBS3bIBAIOIINE JaHHYH (U3UYECKYI0 BEIMYMHY C
JPYTMMH BETMYUHAMU, CTPOUTD I'paUKH U3YUEHHBIX 3aBUCUMOCTEM

(bHSI/II-ICCKI/IX BCINYHNH

XapaKTCpPU30BaTh CBOMCTBa TECII, (I)I/ISI/I‘ICCKI/IG SABJICHUA U IMPOLICCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IPU OTOM JaBaTb CJIOBCCHYIO
q)OpMYJ'II/IpOBKy 3aKOHa MW 3alucChIiBaTb €10 MaTCMaTHYCCKOC

BBIPA)KCHHE

1.6

OOBSICHATh (PU3MUECKUE SBJICHHS, TIPOLIECCH U CBOHCTBA TEIl, B TOM
Yyuciae M B KOHTEKCTE€ CUTyallud NpPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBIABIATh NPHUYMHHO-CIICICTBEHHBIC CBS3H, CTPOHTH
oObsicHeHHe M3 | — 2 JIorM4ecKkux IaroB ¢ omopoil Ha 1 — 2
M3yYCHHBIX CBOWCTBAa (DM3MUYECKUX SBICHUH, (H3MUECKHX 3aKOHA

HJIN 3aKOHOMCPHOCTU




1.7

pemiath pacy€THbie 3a1aud B 1 — 2 nelcTBUS, UCIIONB3Ys 3aKOHBI U
(dbopMynbl, cBsi3bIBatOlME (U3MUECKHE BEJIIMYUHBL: HAa OCHOBE
aHaluM3a yCJIOBMS  3a/Jadd  3alMUChIBaThb  KpPaTKOe  yCIIOBHE,
MOJCTaBIATh (U3NYECKUE BEIMYMHBI B (OPMYJBI U TMPOBOIUTH
pacuéTel, HAXOAWUTh CIPABOYHBIE JaHHBIC, HEOOXOIUMEBIC IS
peuieHuss  3a1ad, OLCHUBAaTh  PEAMCTUYHOCTh  IOJYYEHHOH

(hU3HUECKON BETUIMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIUTh MPH TTOMOIIH
(¢u3nYecKUX METOJOB, B OIMCAaHUM UCCIEIOBaHMUS BBIIENIATH
IIpOBEpPSIEMOE  NPENIOoJIOKEHHe  (TUIoTesy),  pasauyarh U
UHTEpIPETUPOBATh MOJTYy4YEHHBIH pe3yibTaT, HaXOAUTh OMIMOKU B

XO0J¢€ OIlbITa, ACJaTh BBIBOJBLI I10 €TI0 pE3yJjibTaTaM

1.9

1.10

1.11

MPOBOJIUTH OTMBITHl 1O HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WIH
¢bu3nueckux  CBOWCTB  Tei:  (POpMYyIMpOBaTh  MpPOBEpsieMbIe
NPENOIOKEeHNsI, COOUpaTh YCTAHOBKY U3  TPEAJIOKECHHOTO

O6OPYI[OB8.HI/I$I, 3allMCbIBATh XO/J OIIbITAa U (bOpMyJ'II/IpOBaTB BBIBOJbI

BBITNIOJIHATD NPSIMBIE U3MEPEHUS C UCIOJIb30BAHUEM aHAJIOIOBBIX U
1M (poBBIX MPUOOPOB, 3aMKUCHIBATh MMOKA3aHUs NMPUOOPOB € YUETOM

3aJJaHHOI a0COTIOTHOM MOTPEIHOCTH U3MEPEHUI

MPOBOJIUTHh  HMCCJIEIOBAHUE 3aBHUCHMOCTH OJHOM  (DU3UUECKOI
BEJIMYMHBI OT JPYrOMl C HCIIOJIB30BAHUEM MPSIMBIX H3MEPEHHU,
y4acTBOBAaTh B IJIAHUPOBAHMM YYEOHOTO HCCIIEAOBaHHS, COOMpPATh
YCTAHOBKY M BBINOJHATh HM3MEPEHMS, CIEeNys IPEIIOKEHHOMY
mIaHy, (UKCUPOBATh PE3yibTaThl TOJYYCHHOW 3aBUCHMOCTH
(U3MUECKUX BEIIUYUH B BUJAE MPEATIOKEHHBIX TaOIUIl U TPapuKOB,

ACJIaTh BBIBOAKI IO PE3yJIbTaTaM UCCIICAOBAHUA

1.12

1.13

MMPOBOANUTE KOCBCHHBLIC HU3MEPCHHA Q)HSI/I‘IQCKI/IX BCJIMYHH, CICOYys
npezmoxceHHoﬁ HHCTPYKIHU: IIpru  BBIIIOJIHCHUU H3MCpCHHI>i
CO6I/IpaTL OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHCIIATH 3HAYCHHC

HCKOMOM BEITUUMHEI

coOmoaTh MpaBWiia TEXHUKM Oe3omacHOCTH mpu pabore ¢

nabopaTOpHBIM 000PYI0BAaHUEM

1.14

yKa3blBaTh MPUHIMIBI JEHCTBUS NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapaKTepU30BaThb NPUHLUIBI JEHCTBUS HW3YyUYEHHBIX

MpUOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBIO UX OMHMCAHUSA,




1.15

UCTOJNB3ysd 3HAHUS O CBOWCTBAX (DU3MYECKHX SBICHUH W
Heo0XouMble (U3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

IPUBOAMUTH THpUMEphbl (HAXOOUTh HHPOPMALUMIO O IPUMEPAX)
MPAaKTUYECKOTO  HCIOJIb30BaHUS  (PM3MUECKUX  3HAHUH B
MIOBCEJTHEBHON KM3HM i1 obOecriedeHus O€30MacHOCTH  IpH
oOpamieHun ¢ mnpuOopaMM W TEXHHYECKUMH YCTPOWCTBAMH,
COXpaHEHHs 370pOBbS U COOJIOACHHUS HOPM SKOJIOTMYECKOIO

MOBEJICHUS B OKPYIKAIOLIEH cpeae

1.16

OCYIIECTBIISITH OTOOP UCTOYHUKOB MH(pOpMaLuu B ceTu VIHTEpHET B
COOTBETCTBUM C 3a/laHHBIM IIOMCKOBBIM 3al[pOCOM, Ha OCHOBE
UMEIOIUXCA 3HAHUN U MyTEM CpPaBHEHMs Pa3IMYHbIX MCTOYHUKOB
BBIIENIATh MH(POPMALIMIO, KOTOpasi SBJISIETCS MPOTUBOPEUYHUBOIN WM

MOXET OBITh HEZOCTOBEPHOI

1.17

HCIIOJIB30BaTh pu BBIIIOJIHCHU U y4eOHBIX 3a1aHUI
HAYYHOIOIYJIAPHYIO ~ JIUTEpaTypy (PU3MYECKOro  COJEpKaHMs,
CIIpaBOYHBIE MaTEpHaNbl, pecypchl ceTh VHTepHeT, BiaxeTh
puéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHuUs

“H(pOpMAIIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

CO03/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIIICHHS
Ha OCHOBe 2 — 3 WUCTOYHHUKOB HHPOpMaNUU (PU3HUECKOTO
COJIep>KaHusl, B TOM YHCIIe MyOJIWYHO JIeNaTh KpaTKue COOOIEHUs O
pe3yabpTaTax MPOEKTOB WM Yy4eOHBIX HCCIEIOBAaHUM, TPH ITOM
IPaMOTHO HCIIOJIb30BaTh W3yUYEHHBIH MOHATUHHBIN ammapar Kypca

(U3HKH, COPOBOXKIAThH BHICTYIIJIEHUE MPE3eHTauei

1.19

MpU  BBINOJIHEHUH  y4eOHBIX MPOEKTOB M  HCCIEeI0BaHUM
pacripenienath O0S3aHHOCTH B TpyNIe B COOTBETCTBUU C
MOCTABJIEHHBIMU 3aJjayaMH{, CJEAUTh 3a BBINOJIHEHWEM ILJIaHA
NeWcTBUM, aJeKBaTHO OLEHUBaTb COOCTBEHHBIM BKJIaJg B
JeSITeNIbHOCTD TpyIIIbL, BBICTpanuBaTh KOMMYHHKaTHBHOE

B3aHMOHCﬁCTBHe, YUUTBIBASI MHCHUC OKPYIKAOMIUX

8 KVIACC




Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCIIOJIB30BaTh IMMOHATHA

1.2

1.3

14

1.5

pas3iiniaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINUX JAHHOC (bHSI/I‘ICCKOC SBJICHUC

pacrio3HaBaTh IPOSIBIEHUE H3YUYEHHBIX (HU3UUYECKUX SBICHUH B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie (GU3NIECKUe SIBICHHUS B IPUPOJE,
MIPH 3TOM HEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B y4eOHYIO, BBICTATh

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PU3NUECKUX SIBICHUIN

OINUCHIBaTh M3YYEHHbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHMUS,
UCTONB3yd (pU3MUYecKHe BETUYMHBI, NpPU ONMHMCAHUH TPABUILHO
TPakTOBaTb  (U3WYECKUH  CMBICT  HCHOJb3YEMBIX  BEIMYUH,
0003HAaUEHUsI U E€OUHUIBI (PU3NYECKUX BEIMYMH, HAXOJUTh
(GbopMynbl, CBS3BIBAIOLIME JaHHYI (U3UUYECKYI0 BEIMYHUHY C
JIPYTUMH BETMYMHAMH, CTPOUTH TpaUKK N3yUEeHHBIX 3aBUCUMOCTEH

(I)I/I3I/ILIGCKI/IX BCINYHNH

XapaKTCPU30BaATh CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie SIBJICHUA U ITPOLICCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IPU OSTOM JdaBaTb CJIOBCCHYIO
(I)OpMan/IpOBKy 3aKOHa MW 3alucCbhIiBaTb €10 MaTCMaTHYCCKOC

BBIPA)KCHHE

1.6

OO0BACHATH (PH3HUECKHE MTPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CUTyalud IPAaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IPUUMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHUE U3
1 — 2 noruyeckux miaroB ¢ nmomouibio 1 — 2 M3y4eHHBIX CBOWCTBA

(bu3nyYecKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemarb pacy€THbIE 3aa4u B 2 — 3 NENCTBUS, UCHOJIb3YS 3aKOHBI 1
¢dbopMynbl, CBs3bIBaOIIME (U3UUYECKHUE BEIWYMHBI: Ha OCHOBE
aHaJIM3a yCJIOBHS 33Ja4M 3alMCBIBATh KPAaTKOE YCIOBHE, BBISBIATH
HE/IOCTAaTOK JAHHBIX JUIS pelleHHs 3a/auyd, BBIOMpATh 3aKOHBI U
(dbopMybl, HeOOXOIUMBIE AJisi €€ pelleHus, MPOBOJUTH Pacu€Thl U
CpaBHUBATh NOJYYCHHOE 3HAueHHE (U3NYECKON BEIMYUHBI C

HU3BCCTHBIMH JaHHBIMU

1.8

pacrio3HaBaTh MPOOJIEMbI, KOTOPBIE MOXHO PELIUTH MPH MOMOIIH

(1)I/I3I/ILICCKI/IX MCTOOB, HCIIOJIIB3ysd OIMCaHUEC HCCICIOBAHUA,




1.9

BBIACIATH IPOBCPACMOC MPCAIIOJIOKCHNUEC, OUCHUBATL NPABUJIBHOCTDH

nopsAAKa IpoOBEACHHUA UCCIICAOBAaHUA, ACJIAaTh BHIBO/IbL

MPOBOJIUTH OTBITHl 10 HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WIIH
(¢u3nuecKkux  CBOWCTB  Tel:  (OpMyIHpOBaTH  MPOBEPSIEMBIC
NPEINOJIOKEeHUsI, COOUpaTh YCTAHOBKY W3  IPEIJIOKCHHOTO

000pyI0BaHUS, ONMCHIBATH XOJ] OIbITa U (POPMYITHPOBATH BHIBOIBI

1.10

1.11

BBIIIOJHATL MNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUEM aHAJIOI'OBBIX
npubOpoB M JAaTYMKOB (U3HUECKUX BEIUYHMH, CPaBHUBATH
pe3ysbTaThl M3MEpPEHU ¢ yd€ToM 3aJaHHOW  aOCONFOTHOU

IOIrpCIIHOCTHU

IPOBOJIUTh MCCIIEJOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYUHBI OT JPYrol C HCIOJIb30BAHUEM IIPSMBIX H3MEPECHMIA:
IUTAHUPOBATh HCCIEIOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpeHus, cieays MpeJIOKEHHOMY IUIaHy, (PUKCHpOBaTh
pe3yJIbTaThl NOJTYYEHHON 3aBUCUMOCTHU B BUJI€ TaOJIUL U rpadUKoOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHNA

1.12

MPOBOJIUTh  KOCBEHHbIE M3MEpeHHs  (U3NYECKUX  BEIUYMH:
IUIAaHUPOBaTh ~ W3MEpEHHus,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJEAys MPEUIOKEHHON HWHCTPYKLUUU, U BBIYUCIATH

3HAa4YCHUEC BCIINYHNHBI

1.13

1.14

coOnrofaTh MpaBuUia TEXHUKH Oe€30MacHOCTH Ipu pabdoTe cC

1a00paTOPHBIM 000py10BaHHEM

XapaKTepu30BaTh MPHUHLUIBI JACUCTBUS M3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OINOPOW HAa WX OINHCAHMS, HCIHOJIb3Ys
3HaHUS O CBOMCTBAaX (DM3MYECKUX SBJICHUH U HEOOXOAMMBIE

(u3nueckre 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaThb MPOCTBIC TEXHUYCCKHEC yCTpOI\/’ICTBa U U3MCPUTCIIbHBIC
HpI/I60pBI o CXEeMaM U CXEMAaTUIHBIM PUCYHKAM, COCTABJISIThE CXCMbI
OJICKTPHUYCCKUX ueneﬁ C MOCICAOBATCIbHBIM W MapaJlICIbHBIM
COCAUHCHHUECM JJICMCHTOB, pasjindasd YCJIIOBHBLIC 0003HaYCHHS

OJICMCHTOB JJICKTPUUYCCKUX ueneﬁ

1.16

MPUBOAUTE TIPUMEPHl (HAXOIUTh HMHQPOPMAIMIO O TPUMEPAX)
MMPaKTUICCKOTO HUCITIOJIB30BaHUA (I)I/ISI/I‘-IGCKI/IX 3HAHUU B
MOBCETHEBHOW KW3HM i1 oOecrieueHuss O€30MacHOCTH TIPH

oOpameHuu ¢ TpubopaMHd W TEXHUYECKUMH YCTPOWCTBaMH,




1.17

COXpPaHCHUA 3I0pPOBbA U CO6JIIOILCHI/ISI HOPM 3KOJOIMYCCKOro

MOBE/ICHUS B OKpY XKaIolIel cpene

OCYILECTBIIATh NOUCK HMH(pOpMAIMKU (PU3HUECKOrO COAEpKaHHUs B
cetu IHTEpHET, HA OCHOBE UMEIOIUXCS 3HAHUM U ITyTEM CPaBHEHUS
JIONOJTHUTEIbHBIX MCTOYHUKOB BBIENATh MH(POPMALUIO, KOTOpas

SBIISICTCS IPOTHBOPEYNBON MIIM MOXKET OBITh HEOCTOBEPHOI

1.18

WCIIONBb30BaTh MPU BBIMOJHEHUH YYE€OHBIX 3aJlaHUi HAy4HO-
MOMYJISIPHYIO JINTEPATypy (PU3NYECKOTO COJEPIKaHHUA, CIPaBOUYHbBIE
Marepuaibl, pecypchl cetu MHTepHeT; BlageTh NpuéMamu
KOHCIIEKTUPOBAHUSA TEKCTa, Mpeodpa3zoBaHus HH(DOPMALIUY U3 OTHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

9 KVIACC

CO3/aBaTh COOCTBCHHBIE TMCHbMCHHBIE U  KpaTKHWE YCTHBIC
cooOmieHus, 0000mas uHPOPMAIUI0 U3 HECKOJBKUX HCTOYHUKOB
(U3HYECKOTO COICpPKAHUS, B TOM YHCJIC ITyOJMYHO TMPEICTABIATH
pe3yNbTaThl MPOSKTHOM MM UCCIIEIOBATEILCKOM NeSTeNbHOCTH, TIPU
9TOM TPAaMOTHO MCIIOJb30BATh M3Yy4YECHHBIA IOHATUWHBIN amnmapar

Kypca (I)I/I3I/IKI/I, COIIPOBOXKAATH BBICTYIIJICHUC npe3eHTauHeI71

IIPpH BBIITOJIHCHUHA y‘Ie6HI>IX IMPOCKTOB U I/ICCJ'IG,I[OBaHI/II\/'I (1)I/ISI/III€CKI/IX
IIpOLECCOB paACIIPEACIIATH 0053aHHOCTHU B Ipynrie B COOTBETCTBUU C
IIOCTAaBJICHHBIMU 3ajgadyaMH, CJICOAUTH 3a BbIIIOJHCHUCM IIJIaHa
I[eﬁCTBHﬁ )51 KOPPECKTUPOBATH €ro, aICKBATHO OLICHUBATb
COOCTBEHHBIN BKJIaad B JACATCIBHOCTHL TIPYIIIbI, BBICTPAHNBATDH
KOMMYHHKATHUBHOC B3aHMOHeﬁCTBHe, MMPOSABJIAA T'OTOBHOCTH

paspeniath KOH()IUKTHI

Kon
NpoBepPsieMoOro
pe3yjabTarta

11

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrpPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC TOHATUSA

1.2

pas3iiniaTth ABJICHHA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBE OIIBITOB, JEMOHCTPUPYIOMIUX JaHHOE (PU3NUECKOE SBJICHHE

1.3

pacrno3HaBaTh MPOSBIEHUE M3YUYEHHBIX (PU3MUECKUX SBICHUNA B

OKpY’KaloIIeM MHUpE, B TOM 4Hcie (U3NUECKUe SIBICHHUS B IPUPOJE,




14

1.5

MIPU 3TOM HEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBICTATh

CYILECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3NYECKUX SIBICHUI

OMKCHIBATh HM3yUEHHBIE CBOICTBA Tel M (pu3MyUecKkue sBICHUS,
UCTONB3yd (pU3MUYECKHe BEMUYMHBI, NpPU OMHMCAHUH TPABHILHO
TPakTOBaThb  (DU3MYECKUN  CMBICI  MCIOJNB3YEMbIX  BEJIMYUH,
0003HaYeHUss ¥ eIWHHUIBI (U3NYECKUX BEJIWYHH, HAXOAUTh
(GbopMyInbl, CBSI3BIBAIOLIME JaHHYI (U3MUECKYI0 BEIUYHMHY C
JIPYTUMH BEJTMUYMHAMH, CTPOUTH IpaUKK N3yUYEHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCINYHNH

XapaKTCPpHU30BaTb CBOMCTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA W IIPOLCCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IPU OSTOM JdaBaTb CJIOBCCHYIO
(1)0pMYJ'II/IpOBKy 3dKOHa MW 3allUChIBAThb C€ro MaTrcMaTHU4YCCKOC

BBIPA)KCHHE

1.6

OOBSICHATH (PM3NYECKHE MTPOIIECCHl M CBOICTBA TEJI, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalluld IpPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISTH IPUUMHHO-CJIEICTBEHHBIE CBSI3HU, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOTMYECKUX ILIAroB ¢ MOMOIIBI0 2 — 3 U3y4YeHHBIX CBOMCTBa

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemiate pacuéTHble 3ahauyu (omuparolyecs Ha cucremy u3 2 — 3
ypaBHEHHUI), WCIONb3Ys 3aKOHBI M (OPMYJIBI, CBSI3BIBAIOIINE
¢u3nuecKkue BENMYMHBI: HA OCHOBE aHalHM3a YCJIOBHUS 3a/ladyd
3aMUCBhIBaTh KPATKOE YCJIOBHE, BBISIBIATH HEIOCTAIONIUE WU
M30BITOYHBIE TaHHBIC, BRIOUPATH 3aKOHBI U POPMYITBI, HEOOXOIMMbIE
JUTSL PEIICHUs], POBOJANTHh PACU€Thl M OLICHUBATh PEATMCTUYHOCTH

TOJIYUCHHOTO 3HAUCHUA (I)H3I/ITICCKOI>'I BCIIMYHHBI

pacCrio3HaBaTb HpO6HCMLI, KOTOPBIC MOKHO PCHINTL IPU INOMOIIA
(1)I/I3I/I‘IGCKI/IX MECTOI0B, UCIIOJIB3YS OIMMCAHUEC UCCIICA0BAHUA, BBIACIIATD
MPOBCPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATHL IIPABUIIBHOCTH TIOpPSAAKaA
IMPOBCACHHA HCCICAOBAaHUA, [OCJIIAaTb BBIBOABI, HWHTCPIPETUPOBATH

PE3YJIbTATHL Ha6J'IIOIICHI/II71 " ONBITOB

MPOBOJUTH ONBITHl 1O HAOMIONEHHIO (DU3MUYECKUX SIBICHUN WIH
(bu3MYECKUX CBOICTB TeJ: CAMOCTOATEIBHO COOMPATh YCTAHOBKY M3
n30BITOYHOTO Habopa 0OOPYAOBaHMS, OMUCHIBATH XOJ OIBITA U €T0

pe3ynbTathl, GOPMYIHPOBATH BHIBOABI




1.10

1.11

1.12

MPOBOJIUTH TPU HEOOXOJUMOCTH CEpPHI0 NPSMBIX H3MEPEHU,
OIpeIeTIsisl CpeHee 3HauYeHHe H3MepseMoil BeauuuHbl ((pokycHoe
paccrosiHie coOMparoIel JTHH3bI), 000CHOBBIBATH BBHIOOP crocoba

U3MEpeHUs (M3MEPUTEIHHOTO MPUOopa)

MIPOBOJUTh HCCIIEOBAHHE 3aBHCUMOCTEH (DU3MUECKUX BEIUYHH C
WCIIOIb30BAaHUEM MPSIMBIX U3MEPEHUI: TNIAHUPOBAThH UCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOMpPaTh YCTaHOBKY, (DUKCHpPOBATh PE3yJbTaThl
MOJIYYCHHON 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BHJIE TaOIUIN

l"pa(bI/IKOB, ACJIaTh BbIBOJBI 110 pE3YyJIbTaTaM UCCIICAOBAHU

MPOBOANTh  KOCBEHHBIE  U3MEpPEHHS  (PU3MYECKHX  BEJIUYHUH:
IJIAHUPOBaTh ~ W3MEPEHHUs,  COOMpaTh  JKCHEPUMEHTAIHHYIO
YCTAHOBKY M BBINOJHATh W3MEPEHHMs, CIeAys MPeIOKEHHON
WHCTPYKUMHU, BBIYUCIATH 3HAYCHUE BEJIMYMHBI U AHAIM3UPOBATH
MOJIyYEHHbIE PE3yJNbTaTbl C Y4YE€TOM 3aJaHHOM MOTPEUIHOCTH

U3MEPEHUN

1.13

1.14

1.15

coOnrofaTh MpaBuUia TEXHUKH O€30MacHOCTH Ipu pabdoTe cC

1a00paTOPHBIM 000py10BaHHEM

pa3nuyaTh OCHOBHBIE NMPU3HAKM M3YyUYEHHBIX (U3NYECKUX MOJEIEH:
MaTepualibHas TOYKa, aOCOJMIOTHO TBEPAOE TENO, TOUYCUHBIH
HMCTOYHMK CBETA, Jyd, TOHKas JIMH3a, IUIaHETapHas MOJEINb aToMma,

HYKIIOHHAs MOACIIb aTOMHOTI'O Apa

XapakTepu30BaTh MPHUHLUIBI JACUCTBUS M3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OINHCAHMS, HCIOJIb3Ys
3HaHUS O CBOMCTBaX (DU3MYECKHX SIBICHUH U HEOOXOAMMBIE

(u3nueckre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH M3yYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TEXHOJIOTMYECKHUX MPOIECCOB MPH PEHICHUN y4eOHO-TTPaKTUYECKUX
3aJa4, ONITUYECKHUE CXEMBI JIJIsl HOCTPOCHUS N300pakeHHH B IIIOCKOM

3epKajie U COOMpAroNIeH JTNH3e

1.17

MPUBOAUTE TIPUMEPHl (HAXOIUTh HMHQPOPMALHUIO O TPUMEPAX)
MPAKTUYECKOTO  HCIOJIb30BaHUS  (PU3MUECKUX  3HAHUH B
MOBCETHEBHOW KW3HM I oOecrieueHuss O€30MacHOCTH TIPH

oOpameHun ¢ TpubopaMHd UM TEXHUYECKUMH YCTPOWCTBaMH,




1.18

1.19

1.20

1.21

COXpPaHCHUA 3I0pPOBbA U CO6JIIOI[CHI/ISI HOPM 3KOJOIMYCCKOro

MOBE/ICHUS B OKpY XKaIolIel cpene

OCYIIECTBIISITh MOUCK HMH(pOpManuu (U3NYECKOTO COJEp>KaHUS B
cetr IHTEpHET, CaMOCTOATENHHO (HOPMYIHPYsI MOMCKOBBIN 3ampoc,
HaxOJUTh IIyTH OIPENEICHUS JOCTOBEPHOCTH  IOJIYYEHHOMN
nH(OpMAIIMM HAa OCHOBE MMEIONIUXCS 3HAHUW W JIOTIOJHUTEIHHBIX

HCTOYHHKOB

UCIOJb30BATh IIPU BBHINOJIHEHUM YYEeOHBIX 33JaHUN Hay4HO-
MOMYJIIPHYIO JINTEPATypy (PU3HUECKOTO COJEpIKaHUsl, CIIPaBOYHBIC
MaTepuainbl, pecypcsl cetu MHTepHeT; BiIaneTb NpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMaLIUK U3 OJHOMN

3HAKOBOM CHCTEMBI B APYTryro

CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE WH(POpPMAIIUU M3 HECKOJBKHX HCTOYHUKOB (PUIUYECKOTO
CoJiepKaHusl, MyOJIUYHO MPEJICTABIATh PE3YJIbTAaThl IPOESKTHON WU
HCCIIEOBATENIbCKON  NIEATENIbHOCTH, TIPH  OTOM  TPaMOTHO
WCIONIb30BaTh M3YUYEHHBIH TOHSATUHHBIA ammapar U3y4aeMoro
pasznena (pU3MKKH U COMPOBOXKAATH BHICTYIUICHHE TPE3EHTAllUuel C

y4€TOM 0COOEHHOCTEN ay TMTOPUU CBEPCTHUKOB

IIPpH BBIITIOJIHCHUHA y‘Ie6HI>IX IMPOCKTOB U I/ICCJ'IG,I[OBaHI/II\/'I (1)I/ISI/III€CKI/IX
IIpOLECCOB paACIIPEACIIATH 0053aHHOCTHU B rpynrie B COOTBETCTBUU C
IIOCTAaBJICHHBIMU 3ajgadYaMH, CJICOAUTH 3a BbIIIOJHCHUCM IIJIaHa
I[eﬁCTBHﬁ )51 KOPPECKTUPOBATH €ro, AaICKBATHO OLICHUBATb
COOCTBEHHBINM BKJIaa B JACATCIBHOCTHL TIPYIIIBI, BBICTPANBATH
KOMMYHHKAaTHUBHOC BBaHMOHeﬁCTBHC, MMPOSBJIAA T'OTOBHOCTH

paspeniath KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KJIACC

Kon
pa3neia

Kon
3JIEMEHTA

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHMPA

11

®u3nka — Hayka O mpuponae. SBiueHus NPUPOIBI.
dusnyeckue SABICHUS: MEXAHUYECKHE, TEIUIOBBIE,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

@dusnyeckue BenMuuHbL. M3mepenue (¢uznuecKux
BenuunH. ®usndeckue mnpubopsl.  [lorpemHocTs

U3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

1.3

1.4

1.5

EcrecTBeHHOHAYYHBII METOJ| MO3HAHUSA: HAOIIOICHUE,
IIOCTaHOBKA HAYYHOI'0 BOIIPOCA, BBIABUKECHUE TUIIOTES,
SKCIIEPUMEHT IO MPOBEpPKE THUIOTE3, OOBICHEHUE

Ha6n}oz[aeMoro SABJICHUA
Omnucanue (I)I/I3I/I‘leCKI/IX SIBIICHUI C HOMOIIBIO MOAEIEH

[IpakTuueckue padbOTHI:
N3mepenue paccTosHUN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Onpenenenne pasMepoB MajbIX TEJ.
N3smepenune TEMIIEpaTypbl npu MTOMOIIH

KUIKOCTHOI'O TCPMOMETPA U JaTUUKA TCMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHNU BEIIIECTBA

CTpOCHI/IC BCIICCTBA: AaTOMBI HW MOJICKYJIbI, HX

2.1 pasmepbl. OMBITHI, TOKA3bIBAIONINE TUCKPETHOE CTPOCHUE
BeIllECTBA
JIBrxkeHue wyactul BemlecTtBa. CBsA3b CKOPOCTH
2.2 JNBIDKEHUSI YacTUIl ¢ Temreparypoid. bpoyHoBckoe
nBkeHue, iuddysus
23 B3aumozaencTBue 4acTUIl BEIIECTBA: IPUTSIKEHNE U

OTTAJIKUBAHHUC




AFpeI‘aTHBIe COCTOsIHMA BCHICCTBA: CTPOCHUEC I'a30B,

KuakocTed U TBEPABIX  (KPUCTAJUIMUECKHUX)  Tell.

2.4 B3auMoCBsI3b MEXKIy CBOMCTBAMHM BEUIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSIX U HUX aTOMHO-MOJICKYJISPHBIM
CTpOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

[IpakTuueckue padbOTHI:
Onenka jauaMerpa aroMa METOJIOM psIoB  (C
UCIoJib30BanueM (otorpaduii).
2.6 OneIThl IO HAOMIOACHUIO TEIJIOBOTO PACIIUPEHUS

ra3oB.
OnEBITH 110 06Hapy>KeHmo HeﬁCTBHH CHJI

MOJIEKYJIAPHOTO IPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMepHOE u
' HEPAaBHOMEPHOE JIBUKECHHE
3. Ckopoctb. Cpeassisi CKOPOCTb NPU HEPABHOMEPHOM
' JBUKEHUU. Pacdy€r myTH 1 BpeMEHM BUKEHUS
SIBnenne nHepuuu. 3aKOH MHEepUUHU. B3anMonelicteue
3.3 TEeJ KaK MPUYMHA U3MEHEHUS! CKOPOCTH JBUKEHUS TEJl.
Macca kak Mepa HHEPTHOCTH Teja
34 IInotHocts  BemectBa. CBA3b  INIOTHOCTH  C
' KOJMYECTBOM MOJIEKYJI B eIMHMIIE 00BEMA BEIleCTBA
35 Cwita Kak XapakTepHCTHKA B3aUMOJICUCTBUS TeEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuisl ¢
' MIOMOLIBIO JUHAMOMETPA
37 SIBneHue TArOTeHUs U cuia TskecTu. Cuila TSHKECTH
' Ha Jpyrux IaHerax. Bec temna. HeBecomocTs
38 Cuna tpenus. TpeHue CKOIBXEHUS U TPEHHUE IOKOS.
' Tpenue B IpUpoie U TEXHUKE
3.9 Clio’)keHHe CuJl, HaMpaBJICHHBIX MO OJHON MPSIMOM.
' PaBHOelicTBYIOIIASA CHIT
3.10 [IpakTuyeckue pabOTHI:




3.11

3.12

OnpeneneHue CKOpPOCTH PaBHOMEPHOIO JBUKECHHS
(wapuka B OKHIKOCTH, MOJEIU 3JIEKTPHUECKOTO
aBTOMOOWJIE W Tak pjanee). OmnpenencHue cpenHei
CKOPOCTH CKOJIbXKEHUs Opycka WIM UIapuKa IO
HaKJIOHHOM IulocKocTH. OrmnpezneneHue IUIOTHOCTU
TBEpaoro  Ttexna.  OmbITB,  JAEMOHCTPUPYIOLIHE
3aBHCUMOCTh PACTsDKEHUS (eopManun) NpyKUHbI OT
HNPUIOKEHHON cuibl. ONBITHL, JAEMOHCTPUPYIOLIME
3aBUCHUMOCTb CHJIbI TPEHMSI CKOJIbKEHMSI OT BEca TeNa U

XapaKTepa COIMMPUKaACArOIINXCA HOBCpXHOCTeﬁ

dusnuecKue SBICHUS B IIPUPOE: IPUMEPBI ABUKEHUS C
Pa3IMYHBIMM CKOPOCTSIMH B )KMUBOM U HEKUBOU ITPUPOJE,

ILCIZCTBHC CUJIbI TPCHUA B IIPUPOAC N TCXHUKE

TexHuueckue YCTPOﬁCTBaZ JAUHAMOMCTP, HOAIIHUITHUKH

JIABJIEHUE TBEP/IBIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

4.2

Hasnenue TBEpHoro Tena. CrnocoObl YMEHBIICHHUS U
YBEJIUYEHHUS TABICHUS

I[aBJ'IeHI/IC raza. 3aBHCHUMOCTh JaBJICHHUA TIa3a OT

o0BEMa, TeMnepaTypbl

4.3

4.4

4.5

4.6

Hepezl;aqa JaBJICHHUA TBépI[I)IMI/I TCJIaMU, ) KUJKOCTAMHU U

razamu. 3akoH Ilackains. IIlHeBMaTHUeCKHE MAIIMHEI

3aBHUCHUMOCTh JaBI€HUS KHUAKOCTH OT TJIyOHHBI.
I'mapocraTnueckuit napajokc. CooOmaromnuecs

COCYbI. FI/I,Z[paBHI/IquKI/IC MEXAaHU3MBbI

Atmocdepa 3emnnm U arMocepHOe JIaBJICHHE.
[IpyuuHbl CylIecTBOBaHMSI BO3AYLIHONW 00OJOYKH
3eMiu. OnpiT Toppuyennu. 3aBUCUMOCTh
aTMoc(epHOro JaBi€HHUS OT BBICOTHI HaJ YPOBHEM
Mops

Nsmepenne armocdepnoro nasneHus. [Ipubopsr mist

M3MEpEHUs: aTMOC(EPHOTO JTABICHUS

4.7

JleicTBHE JKMIKOCTH M ra3a Ha IOIPYKEHHOE B HUX
Teno. BrlTankuBaromas (apxuMmenoBa) cuiia. 3aKOH

Apxumena




4.8

[InaBanue ten. BoznyxomnnaBanue

4.9

[IpakTuueckue padbOTHI:

HccnenoBanne 3aBUCHMOCTH Beca Telda B BOJE OT
00béMa TOrpYKEHHOH B JKUIKOCTh YacTH Teja.
OrnpeneneHre BBHITATIKUBAIOLIEH CHUJIbI, JEHCTBYIOLICH
Ha Telo, IOrpyxEéHHoe B KuUAKOCTh. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, IEHCTBYIOIICH
Ha TEIIO0 B JKUJIKOCTH, OT MacChl Telia. OIBITHI,
JEMOHCTPUPYIOLME 3aBUCUMOCTh BBITAJIKHUBAOIICH
CHWJIbI, IEHCTBYIOIEH Ha TEJIO B JKUIKOCTHU, OT 00BbEMaA
MOTPYKEHHOM B AKUIAKOCTh YaCTH TEJIA U OT INIOTHOCTH
xugkoctu.  KoHcTpyupoBanue — apeomeTpa WM
KOHCTPYMPOBAaHME JIOJAKM U  OmOpeneieHue e

rpy30I0AbEMHOCTH

4.10

dusnueckue SBJICHUA B npupoac: BIIMAHHC
aTMOC(I)epHOl"O JaBJICHHUA  Ha JKUBOH OpTraHHu3M,

TJIaBaHUE PBIO

411

TexHuueckue ycTpolcTBa: COOOINAIOLIMECS COCYIBL,
YCTPOMCTBO BOJONPOBOJA, T'MAPABIMYECKUN IIpecc,
MaHOMETp, 0apoMeTp, BHICOTOMEp, MOPIIHEBOM Hacoc,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas pabora

5.2 Mexannueckas MOIIHOCTD

53 [IpocTeie MeXaHWU3MBI: pbIYar, OJIOK, HaKJIOHHAs

' 10cKoCTh. [IpaBuno paBHOBeCHs ppryara

54 [IpumeneHue mpaBuiia paBHOBECHS phlyara K 0JIOKy
«3omotoe  mpaBwio»  MexaHukd. Koadduuuent

55 MOJC3HOTO  JICMCTBUS  MEXaHU3MOB. [Ipocteie
MEXaHHU3MBI B OBITY M TEXHHKE

5.6 [ToTentnmanpHas SHEPTUH TEJIa, OTHATOTO HaJ 3eMIIEN

5.7 Kunernueckas sneprust

5 g [TonHast mexaHuyeckasi SHEprusa. 3aKOH U3MEHEHUS U

COXpPAaHCHUA MEXaHUYECKOM OHCPIrun




5.9

5.10

[IpakTuueckue padbOTHI:

Onpenenenve  paboOThl  CWJIBI  TPEHUS  MPHU

PAaBHOMEPHOM  JIBIDKECHMM Tella 110 TOPHU30HTAIBHON
nosepxHocTtu.  MccnenoBanue — yciaOBHM — paBHOBECHS
ppruara. Msmepenne KIIJ[ HaKIOHHOW  IUIOCKOCTH.

I/IsyquI/Ie 3aKOHa COXpaHCHUA MEXaHUYeCKOM OHEPIUun

dusndyeckue SIBICHHUSA B npupoaec: pblHaru B TECIE

YCJIO0BCKa

5.11

8 KJIACC

Kox Kon
pasnena 3JIeMeHTa

TexHuyeckue yCTpPOMCTBA: pblyar, MNOJABUKHBIA U
HEMOJIBWKHBIN OJIOKH, HAKJIIOHHAS TTIOCKOCTh, TIPOCTHIE

MEXaHU3MBI B OBITY

IIpoBepsiemble 3J1€eMEHTHI COIEPKAHUS

TETUUIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOEHHUs BemiecTBa. Macca U pa3Mepsl
MoJieKyd. OmbITEl, TMOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHUA MOJ'ICKy.TIS[pHOKHHGTH‘-ICCKOﬁ TCOpHUn

Mogenu TBEpPAOro, IKUAKOIO M razoo0pa3zHOro
cocTosHui BemecTBa. Kpucramimdeckue u amopdHbie

TCJ1a

OOBsicHEHHE CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TEI
Ha OCHOBE IIOJIO)KCHUM MOJIEKYJIIPHOKMHETUYECKOU

TEeopuu
CMaunBaHue U KallWUISIPHBIC SBJICHUS

TennoBoe pacmIMpeHne U cxKaThe

6.6

Temneparypa. CBs3b TeMmmepaTypbl €O CKOpPOCTBIO

TCIIJIOBOT'O ABUXKCHUS YaCTHUI]




6.7

6.8

6.9

BuyTpenHss DHEPIHUsl. CriocoObl  M3MEHEHHUs
BHYTPEHHEH SHEPIruM: TEIulolepeaadya U COBEPIICHHE

paboThI

Bunnl TeIIoNepeIayun: TETJIONPOBOHOCTb,
KOHBEKIIUS, U3TyUYCHHE
KomuuectBo TerioTbl. YaenbHas  TEIUIOEMKOCTH

BEIIlECTBA

6.10

TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE

TEMI0BOro OajzaHca

6.11

IInaBnenne n OTBCPACBAHUC KPpUCTATINIMYCCKUX

BEIIECTB. Y AeJIbHas TEII0TAa ILIaBICHUS

6.12

6.13

[TapooOpa3oBanue u  KoHAeHcanus. Vcmapenue.
Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
3aBUCHUMOCTh TEMIIEPATyPbl KUTIEHUSI OT aTMOC(EPHOTO

JaBJICHUA

BnaxHocTth BO3yXa

6.14

6.15

DHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHUsI
[Tpunmuner  pabotel  TemioBbix aBurateneid  KITJ
TEIJIOBOTO ABHUTaTeNsA. TeINIOBEIE ABUTAaTEIN U 3alllUTa

OKPYXaIoIIe Cpeasbl

6.16

3aKOH COXpaHEHHs M TpEeBpallleHuss HHEPruu B

TCIIJIOBBIX ITpOoLIEccax

6.17

[TpakTuyeckue paboOTHI:

OnpiThl 1O OOHApY)XEHHUIO  JEHCTBUS  CHJI
MOJIEKYJISIPHOTO IMTPUTSKEHUSI.

OnBITHI 110 BRIPAIIMBAHUIO KPUCTAJIOB TIOBAPEHHOMN
COJIA MJIU caxapa.

OnpIThl 10 HAOJIOJEHUIO TEIJIOBOTO PaCIIUPEHUS
ra3oB, JKUJKOCTEH U TBEPIBIX TEIL.

Onpeznenenue 1aBiIeHUs BO3yXa B OaJUIOHE MITPHLIA.

OnBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD J1aBJICHUS

BO3JIyXa OT €ro 00béMa U HarpeBaHUs WU OXJIAXKICHHS.




[IpoBepka runoTe3sl JIMHEMHON 3aBUCUMOCTH JIJIUHBI
CTONOMKA >KUJIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEMIIepaTypBbl.

Hab6ntonenue n3MeHeHus: BHyTpEHHEN YHEPruu Tela
B pe3yJIbTaTe TEIJIONepeaayu U paboThl BHEITHUX CHUIL.

HccnenoBanue  sIBJIGHHUS ~ TEIJIOOOMEHa  IpHU
CMELIMBAHUM XOJIOJHOM U ropsiueid BOJBI.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, IOJyYEHHOTO
BOJIOH TIPH TEIUIOOOMEHE C HArpeThiM METATHYCCKHM
HUAJTUHAPOM.

Ornpenenenne yaenbHOU TEMIIOEMKOCTH BELIECTBA.

HccenenoBanue npouecca uCapeHusl.

Omnpenenenre OTHOCUTEIBHOMN BIaKHOCTH BO3/TyXa.

Onpez[eneHHe YHGHLHOﬁ TCIIJIOTHI IVIABJICHUA JIbJA.

6.18

6.19

®dwusnyeckue SBICHUS B TPHUPOJC: IMOBEPXHOCTHOE
HATSDKCHHE W KaWUIAPHBIC SIBIICHUS B TPHUPOJIE,
KPHUCTAIIJIBI B IpUpo/Ie, n3ayuyeHue ColHIa, 3aMep3aHue
BOJIOEMOB, MOpCKHEe Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, UHesl, CHera.

TexHuueckue yCTpOHCTBa: KalWUISAPbI, MPUMEPHI
MCIIOJIb30BaHUsI KPUCTAILIOB, KUAKOCTHBIM TEPMOMETD,
JaT4YUK TEeMIepaTypbl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBasi TypOuHa,

ABUTAaTCJ]Ib BHYTPCHHETO CrOpaHUs.

OJIEKTPUHYECKHUE U MATHUTHBIE ABJIEHUA

7.1 OnekTpusanus Teil. [[Ba poaa 3IeKTpUYeCcKuX 3apsJioB
B3aumopeiictBue 3apsbkeHHbIX Ten. 3akoH Kyiona

7.2 (3aBHCUMOCTB CHJIbI B3aHMOJIEHCTBHS 3apsDKEHHBIX Tel
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKIY TeJIaMu)
DneKTpuueckoe noJie. Hanpsxénnocts

7.3 NEKTpUYEeCKoro mojis. [lpuHnmm  cymnepro3unuu

ANEKTPUIECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)




Hocurenn »snexTpuueckux 3apsiioB. DJIEMEHTapHbII

7.4 anexkTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U JUDIIEKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsiaa
- ONEeKTpUYEeCKU  TOK. YCIOBUS  CYyIIECTBOBaHUS
' AIEKTPUYECKOTO TOKA. FICTOYHMKY TOCTOSSHHOTO TOKa
[HenictBus 3JIEKTPUYECKOIO TOKa (Tenosoe,
1.7 XUMHUYECKOE, MAarHuTHOE). DJIEKTPUUYECKHUH TOK B
JKUJKOCTAX U Ta3ax
- Onektpuueckas uenb. Cuiia TOKa. DJIEKTPUUECKOE
' HaIpsKEHUE
29 CormnpoTHBieHNE MIPOBOJIHHUKA. VY nenbHoe
' COIIPOTHUBIICHHUE BEILIECTBA
7.10 3akon OMa JJi yyacTKa Lenu
[locnenoBarenpHOE W MapalieIbHOE COEIUHEHHE
7.11
MIPOBOJIHUKOB
PaGota ¥ MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyins — Jlenna
213 DneKTpUYecKue Henu U MOTPEOUTENTH SIEKTPUUECKOM
. sHepruu B ObITy. KopoTkoe 3ambIkaHue
[TocTrosiHHBIE MarHuThl. B3anMoielicTBHE MOCTOSHHBIX
7.14
MarHuTOB
MarnutHoe mnone. MarHuTtHOe mosie 3eMJIM M €ro
7.15
3HauY€HUE IS )KM3HU Ha 3emiie
216 OmnbiT Opcrena. MarHuTtHOE TOJIE AIEKTPUYECKOTO
' Toka. [[ppuMeHeHne PJIeKTPOMAarHuTOB B TEXHUKE
JlelicTBME MArHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.
217 DIIEKTpOABUTATENb TOCTOSHHOTO TOKA. Vcronp30Banue
. JJIEKTPOJBUraTeIeH B TEXHUYECKUX YCTPOUCTBAX U HA
TpaHCIIOpTe
218 Onpitel  ®apanes.  SIBneHue  3IEKTPOMArHUTHON

unaykuuu. [Ipasumno Jlenna




7.19

7.20

DIIeKTPOreHeparTop. CriocoOsr MOJTyYeHUs
DIIEKTPUUYECKOW  DHEPrHH.  DJCKTPOCTAHIMH  Ha

BO300HOBJISIEMBIX UCTOYHHKAX OHEpIrun

[TpakTuueckue pabOTHI:

OnbITHI O HAOJTIOICHUTO AJICKTPU3AIIUN TEJT UHTYKIIHEH
Y TIPU COMPUKOCHOBEHUH.

UccnenoBanue [OEWCTBUS AIEKTPUYECKOTO TOJISA Ha
MIPOBOJIHUKY M TUDJICKTPUKH.

COopka W mpoBepka padOTHl AICKTPUYECCKOW IIETH
IMOCTOSIHHOTO TOKA.

W3mepenne u peryampoBaHue CHIIbI TOKA.

W3mepenue u peryiupoBaHue HaMPsHKEHUS.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HAYIIETO
yepe3 PpPe3UCTOp, OT CONPOTHBJICHUS PE3UCTOpA H
HaIPsKEHUS Ha PE3UCTOPE.

OIBITHL, JIEMOHCTPUPYIOIITHE 3aBUCHUMOCTb
ANEKTPUUYECKOTO COMPOTUBJICHUS MPOBOJHUKA OT €ro
JUTMHBI, TTONAAN MTONIEPEYHOTr0 CEYCHUS U MaTepuana.
[IpoBepka mpaBUiIa CJIOKEHUSI HANPSDKCHUN TIpH
MOCJIEIOBATEIbHOM COCAMHEHUU [IBYX PE3UCTOPOB.
[TpoBepka mpaBuiIa Al CUIIBI TOKA MPU MapalljieIbHOM
coeMHEeHUU pe3uctopoB. OmpeneneHue  pabOThI
ANEKTPUYECKOTO TOKa, HIYIIETO Yepe3 Pe3UCTop.
OmnpeiesieHe  MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIICIISAEMON Ha pe3ucrope. UccnenoBanne
3aBUCUMOCTH CHJIBI TOKA, UYIIETO YEpe3 JIaMIIOUKY, OT
HanpsbkeHus Ha Heil. Onpenenenue KII/I narpeBatesns.
Hccnenosanue MarduTHOTO B3aHUMOJICHUCTBUSA
MOCTOSTHHBIX MAarHUTOB. V3yueHue MarHUTHOTO MO
MOCTOSSHHBIX MAarHUTOB TpU WX OOBEAUHEHUU U
pazaenenuu. MccnenoBanue qeHCTBUS AIEKTPUUECKOTO
TOKAa Ha MarHuTHYIO CTPEJIKY. OmnkITHI,

JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHUJIBI




BSaHMOHeﬁCTBHH KaTyluKy ¢ TOKOM U MarouTa OT CHJIbL
TOKAa M HANpaBJICHHs TOKa B Karywke. l3ydeHue
JIEMCTBUSI MAarHUTHOTO TOJII HAa MPOBOJHUK C TOKOM.
Konctpyuposanue 54 A3y4YeHUe paboTsl
3JIEKTPOABUTATEIS. N3smepenne KII
ANEKTPOJIBUTaTe€IbHON  yCTAaHOBKU.  OmNbITBI 1O
HCCIIE0BAHUIO SBJICHUS 3JIEKTPOMAarHUTHON
WHIYKIMU: HCCIICIOBAHUE W3MEHECHHN 3HAYCHUS U

HaIlpaBJICHHUA HHAYKIIUOHHOT'O TOKa

7.21

7.22

dusnueckre SBICHUS B TMPUPOAC: DICKTPUUECCKUE
SBIICHUST B arMocdepe, DIIEKTPUICCTBO  IKHUBBIX
OpraHU3MOB, MAarHUTHOE MOJie 3eMin, Apei( MOI0CoB,
POJIb MATHUTHOTO TOJIS JUISI KU3HU Ha 3eMiie, OJsIpHOe

CHAHHC

TexHu4ecKue yCTpOMCTBa: 3JIEKTPOCKOI, aMIEpPMETP,
BOJIbTMETP, PEOCTAT, CYETUHUK AIEKTPUUECKON SHEPTHH,
AJIEKTPOOCBETUTENILHBIE TIPHUOOPHI, HArpeBaTeIbHBIC
AIEKTPONPUOOPHI (mpuMepsI), AJIEKTPUYECKUE
MPEAOXPAHUTENH, SJIEKTPOMArHUT, SJIEKTPOABUTATEIb

MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOT'O TOKA

9 KIIACC
Kon
Kox snemenra [IpoBepsieMbIe PIE€MEHTHI COACPKAHUS
paszznena
MEXAHUWYECKUE SBJIEHUA
8.1 Mexannyeckoe JIBUWXKEHHE. MarepuanbHas TOYKa.
' Cucrema orcuéra
8 8.2 OTHOCUTENBHOCTh MEXAaHUUYECKOTO JIBUIKEHUSI
8.3 PaBHOMEpHOE MpsIMOIMHEHHOE IBUKECHHE
HepaBHOMEpHOE  NpPSIMONMHEWHOE  JBHXKECHUE.
8.4 CpenHsass W  MrHOBEHHas  CKOPOCTh  Tella  TpH
HEPABHOMEPHOM JBUKCHHUU




VYckopenune.  PaBHOYCKOpEeHHOE — NPSAMOJIMHEHHOE

8.5
JBUKCHHE
8.6 CBo0Ooauoe magenne. OneiTel [ anunes
PaBHOMepHOE nBUXKEHME IO OKpY)kHOCTH. [lepuoa u
8.7 yactotra oOpamienusi. JIuHeilHass W yrJioBask CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 ITepserit 3akon HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 [TpuHIMIT CynIEpIIO3UIIUN CUIT
8.12 Cuia ynpyroctu. 3akoH ['yka
513 Cuna TpeHus: cuia TPEHHS CKOJIbXKCHHUSA, CHIIA
' TPEHHUs IOKOS, IPYTUE BUBI TPEHUS
- Cuna TsDKECTH M 3aKOH BCEMUPHOTO TATOTEHUS.
' YckopeHue cBOOOIHOTO TaIeHUs
315 IBwxenne 1utaHer Bokpyr Conmnua.  [lepBas
' KOCMHYECKasi CKOpoCcTb. HeBecOMOCTh 1 meperpy3ku
PaBHOBecue MaTtepuanbHOW TOYKH. AOCOJIIOTHO
8.16 )
TBEPJI0€ TEIO
817 PaBHOBecue TBEPIOro Tena ¢ 3aKperyiEHHOH OChio
' BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn
8.18 Nmnynsc Tena. M3menenne nvmnynsca. Mmmynbce cumsl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 PeakTuBHOE JBIKEHNE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
8 92 Pabota cun TsKecTH, ynpyroct, TpeHus. CBs3b
' SHEpPruu U paboThI
893 [ToreHnmanbHass OSHEPrus Tela, TOIHIATOTO Hal
' MOBEPXHOCTHIO 3eMJIH
8.24 [ToTeHunanbHas SHEPTUs CXKATON NPY>KUHbI
Kunernyeckas sHeprus. Teopema 0 KUHETHUECKOM
8.25
SHEPTUU
8.26 3aKOH COXpaHEHUsI MEXaHHMUECKOW YHEPTUn




8.27

[TpakTuyeckue pabOTHI:

OnpezeneHue cpeHe CKOPOCTH CKOJIBKEHUsT OpycKa
WIA JBWKCHUS IIapvKa 10 HAKJIOHHON IUIOCKOCTH.
OnpezeneHne yCKOPEHUs Tejla IMPH PAaBHOYCKOPEHHOM
JIBIDKEHHUH 110 HAKJIIOHHOU IIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHH TpHU
PaBHOYCKOPEHHOM  JBH)KCHHUH  0Oe3  HaydaJbHOM
CKOpOCTH.

[TpoBepka THUIOTE3bI: €CAM MPH PABHOYCKOPEHHOM
JIBI)KCHUU 0€3 Ha4yaJbHON CKOPOCTH ITYyTH OTHOCSTCS
KaK ps HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
POMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanre  3aBUCHMOCTH CHIIbI  TPCHHUS
CKOJIbXKCHUSI OT CHJII HOPMAaJbHOTO JaBIICHHS.
Onpeneneane kod(pPUIMEHTa TPEHHS] CKOJIBKEHUS.
OnpeznencHue >XKECTKOCTU MPYXHUHBL. OnpenencHue
pabOoThI CHJIBI TPEHHUS TPU PABHOMEPHOM JIBHIKCHUH
TeJa 0 TOPU30HTALHOU TTOBepXHOCTH. OmpeeneHue
paboOThI CHJIBI YIPYrOCTH TMPH TMOABEME Tpy3a ¢
UCTIOJIb30BAHUEM  HETIOJABIIKHOTO M TIOJBMIKHOTO

OJIOKOB

8.28

du3nyecKkue SIBICHUS B IprUpoac: MPUIIUBEI U OTJIMBBEI,
JABMKCHUC IIJIAHCT ConneyHoH CHUCTCMBbI, PCAKTUBHOC

JABVKCHUC )KMBBIX OPTaHU3MOB

8.29

TexHuueckne yCTpOWCTBA: CHOUIOMETP, JIaTYUKHU

MMOJIOKCHUA, PACCTOAHNA U YCKOPCHUS, PAKCThI

MEXAHNWYECKUE KOJIEBAHUA 1 BOJIHBI

KonebarenpHoe TIBYDKEHUE. OcHOBHBIE
9.1 XapaKTepUCTUKH  KOJIEOAHWH: TepHojd, YacToTa,
aMILTUTY A
MaremaTuyeckuii W TOPYKUHHBIA ~ MasiTHUKH.
9.2 [IpeBpamieHre  >HEpruM  OpU  KoJeOaTeTbHOM
JIBYOKEHUU
03 3aryxatomue kosiebanus. BeIHy)IeHHBIE KOJICOAHNUS.

Pe3onanc




9.4

Mexannueckue BOJIHBEL. CBOWCTBA MEXaHUYECKUX
BoJiH. [IpononbHbIE W TONEepeyYHble BOJIHBL. [[IuHa
BOJIHBI u CKOpPOCTH €€  pacrpoCTpaHEHHs.
MexaHn4ecKue BOJHbBI B TBEPIOM TeJ€, CEUCMUYECKUE

BOJIHBI

9.5

3ByK. ['(poMKOCTb U BbICOTa 3ByKa. OTpaxxeHuE 3ByKa

9.6

Wudpa3Byk u yapTpa3zByk

9.7

[TpakTuyeckue pabOTHI:

Omnpenenenre 4YacTOTbl M NepHoaa  KojeOaHMi
MaTeMaTU4YeCKOro MasTHHKA.

Omnpenenenne 4YacToTbl M NepHoaa KojeOaHMi
NPY>KUHHOTO MasTHUKA

HccnenoBanne 3aBUCHMOCTH IIepHoja KoyeOaHHH
NOJIBELICHHOTO K HHUTU Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCHMOCTH IIepHoja  KOJeOaHHH
NpPY>KUHHOTO MasTHHKAa OT Macchl rpy3a. [IpoBepka
HE3aBHCUMOCTH  Tepuoja  KojeOaHWi  Tpy3a,
MOJIBELIICHHOTO K HUTH, OT MAcChl Tpy3a U KECTKOCTH
Opy’KUHBL.  V3MepeHue  yCKOpeHHs CBOOOIHOTO

naJicHus

9.8

9.9

Pu3nYeCKUe ABIECHUS B IPUPOJIE: BOCIIPUATUE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSICEHUE, CEMCMUYECKUE BOJIHBI,

OyHaMH, 5X0

Texuudeckue yCTpOﬁCTBaI 9XO0JIOT, HCIIOJIBb30BaHHC

yJIbTPa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMATHUTHOE ITOJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTPOMarHUTHOE MoJie. DIEKTPOMarHUTHBIE BOJIHBI.

101 CBoiicTBa AJIEKTPOMArHUTHBIX BOJTH
10.2 [IIkana 371€eKTPOMAarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHas pupojaa cBera. CKOpOCTh CBETA.
' BonHoBBIE CBOMCTBaA cBETA
[TpakTuyeckue paboOTHI:
10.4 N3yueHrne CBOWCTB DJIGKTPOMAarHUTHBIX BOJH C

MOMOIIIBI0 MOOMIJIBHOTO Tene(oHa




11

dusnueckue SBICHHUS B NPUPOJE: OUOJIOTHYECKOE
10.5 JNEHCTBHE  BHJAMMOIO,  yJIbTPaUOJETOBOTO |
PEHTIC€HOBCKOI'O U3JIy4YeHUN
106 Texnuueckue YCTpOWCTBA: HCIIOJIb30BAHUE
' AIIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBS3U
CBETOBBGBIE SBJIEHUA
11.1 JlydeBast moniens cBera. MICTOUHMKH cBeTa
11.2 [IpssMonrHEITHOE pactpocTpaHeHNEe CBETa
s Otpaxxenue cBera. Ilnockoe 3epkano. 3akoH
' OTpaKeHHsI CBETa
114 [Ipenomnienne cBeTa. 3aKOH TMPEIOMIICHHUS CBETa.
' [TomHOE BHYTpEHHEE OTpakEHHE CBETa
11.5 JInnza. Xop tyyen B JIMH3E
116 Ontrueckas cucrtema (poroanmapara, MUKPOCKONA U
' TejecKorna
117 ['ma3 kak omnTHueckas cHCTeMa. bIM30pyKOCTh U
' JATbHO30PKOCTh
Paznoxenue Oemoro cBera B crnekTp. ONbIThI
11.8 Hrerotona.  CrnoxxeHue  CHEKTpajJbHBIX  IIBETOB.
Hucnepcus ceera
[TpakTudeckue paboOTHI:
HccnenoBanne 3aBUCUMOCTH  yTia  OTPaKEHUS
CBETOBOTO JIy4a OT yIJia MajaeHusl.
H3ydenne xapakTepUCTUK M300paXeHUs TpeaMeTa
B IUIOCKOM 3epKalie.
HccnenoBanue 3aBHCUMOCTH yTJla TIPEIOMIICHHSI
11.9 CBETOBOTO JIy4ya OT yrja MaJieHUs Ha TPaHUIE «BO3IYX —

CTEKIION.

ITonyyenue U300pakeHHi c IIOMOIIBIO
coOMparoIel TUH3HI.

Ornpenenenue doxycHOTO paccTosIHUS u
ONTHYECKOM CHJIBI COOMpAIONIEH JTHH3HI.

OnBITHI IO PA3TI0KEHHIO OEIIOT0 CBETa B CHEKTP.




OnBITHI 110 BOCHPUSATHIO LIBETA IPEIMETOB IPU UX

HAOJII0/ICHUU Yepe3 I[BETOBbIE (PUIIbTPHI

du3nyeckue SIBICHUS B npupoac: 3aTMCHHUA Comnana u

11.10 JlyHbl, 1IBETA TeN, ONTHYECKUE SBICHUS B aTMochepe
(uBeT HebOa, pedpakmus, paayra, MUPax)
1111 TexHuyeckue  yCTpoOiicTBa:  OUYKH,  IEPUCKOIL,
' ¢doroanmapar, ONTUIECKUE CBETOBO/IBI
KBAHTOBBIE ABJIEHUA
191 Omneitel Pesepdopna u mianerapHas MOJENb aToMa.
' Mogaens aTtoma bopa
s Ucnyckanne u morjoimieHne cBera aromMmoMm. KBaHTEHI.
' JluneituaTeie CIEKTPHI
12.3 PannoaktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3IydeHus
194 Ctpoenue aromHoro sjapa. HykioHHas Moxenb
' aTOMHOTO sapa. M30Tomsl
125 PannoaktuBHbie ipeBpaienus. [lepuon nomypacmnana
' ATOMHBIX SJEP
126 S nepHble peakuu. 3aKOHbI COXPaHEHUS 3apsAI0BOTO U
' MacCOBOTO YHCEI
197 OHeprusi CBA3M aTOMHbIX sAnep. CBA3b Maccel U
12 ' SHEPTUH
128 Peakiun cunTe3a u geneHus sgep. McrouHuku
' sHeprum CoJHIa U 3BE3]
12.9 SnepHas osHepretuka. JlelicTBHE paguMOaKTHBHBIX
' W3JIyYCHHUI Ha )KUBBIC OPTaHU3MBI
[TpakTiueckue paboThI:
Habmroienne CIUIONIHBIX W JTUHEHUYaThIX CIEKTPOB
W3ITy9YCHHUSI.
12.10
HccnenoBanue TpeKoB: U3MEPEHUE YHEPTUU YACTHUIIBI
10 TOPMO3HOMY IyTH (110 poTorpadusm).
W3mepenne paarnoakTUBHOTO (OoHA
@usnueckue SBICHHUS B IMPUPOJAC: ECTECTBEHHBIN
12.11 PagOaKTUBHBIN ¢om, KOCMHYECKHUE JTyYH,

PaAMOAKTUBHOE H3JIy4EHUE IPUPOIAHBIX MHUHEPAJOB,




12.12

JICUCTBUE PAaJUOAKTUBHBIX HU3JIy4CHMM Ha OpPraHU3M

YECJIOBCKA

Texnuueckue yCTpOiicTBa: CHEKTPOCKOTI,

WHJVBHIyaJIbHBIA TO3UMETD, Kamepa Bunbscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
0a30BOr0 yPOBHSI OCBOEHHSI OCHOBHO# 00pa30oBaTe/iLHOI
NporpaMMbl OCHOBHOI0 0011ero odpasopanust Ha ocHose PI'OC

[lonumanue ponau (QU3MKM B  HAy4YHOM KapTHHE  MUDA;
c(OPMUPOBAHHOCTh 0a30BBIX TPEICTABICHUNA O 3aKOHOMEPHOM
CBSI3M U [TI03HABAEMOCTH SIBJIEHUH MPUPOJBI, O POJIU SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeid poiu (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHUKM U TEXHOJOTuil, 00 3BOIIOLUU
(GU3NYECKUX 3HAHUN M UX POJIM B LIEJIOCTHOH €CTEeCTBEHHOHAYYHON
KapTHMHE MHpa, O BKJIAJE POCCHUMCKMX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TIPOIIECCOB OKPYIKAIOIIETO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTHH

3HaHUS O BUAAX MaTepuM (BEIIECTBO U IOJIE), O JBMKEHMH Kak
crocobe CyIIeCTBOBaHMSI MaTepuu, OO0 aTOMHO-MOJIEKYJISIPHOI
TEOPUM CTPOEHHs BEIECTBAa, O (U3NYECKOH CYUIHOCTH SBJICHUM
IIpHUPOALI (MexaHI/ILIeCKI/IX, TCIIIOBBIX, OJCKTPOMArHUTHBIX H
KBAaHTOBBIX); YMEHHE pa3iInyaTh SBJICHUS II0 OIMUCAaHHUIO UX
XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIHUX
JaHHOE (U3UYECKOE SIBJICHHE; YMEHHE paclio3HaBaThb MPOSBICHHE
HU3YYCHHBIX (1)H31/I‘-IGCKI/IX SIBIICHUH B OKpYy»XKaromeM MHPE, BBIACIIAAL

WX CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)

Bnagenue ocHOBaMM MOHSATUWHOTO ammapara U CHUMBOJIUYECKOTO
sI3pIKa (PM3UKU U MCIOJIB30BAHHUE UX JUJIS pelleHHs y4eOHBIX 3a7ad;
YMEHHE XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WUYECKUE SBICHHS M

IIpOLECChI, UCITIOJIB3Y (I)yHI[aMCHTaJ'IBHBIe N OMIIMPUICCKHUEC 3aKOHBI

YMeHHue OIMCHIBATh HU3YYCHHBIC CBOMCTBAa Tel H (I)I/I3I/I‘-ICCKI/IC

ABJICHUA, UCITIOJIB3YA (bHSquCKI/Ie BCJIIMYHHBI

Bnanenne ocHOBaMHM METOZOB HAy4HOTO ITO3HAHUS C Y4ETOM
coOuroIeHHst TpaBuiI 0€30MacHOro TpyAa: HabroAeHNue PU3HUECKUX

SIBJICHUU:




YMEHHUE CaMOCTOSTEIbHO COOUPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
U3 JTaHHOTrOo Habopa 00OpyJ0BaHUS IO HHCTPYKIMHU, ONUCHIBATH X0/
OTIBITA M 3aIUCHIBATH €0 PE3yJIbTAThI, (HOPMYIHPOBATH BHIBOKI;
IIPOBEICHUE TIPSAMBIX M KOCBEHHBIX H3MEpEHUl (U3NUECKuX
BEJIIMYUH: yMEHHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbHO
coOupaTh AKCIEPUMEHTAIbHYI0 YCTAaHOBKY II0 MHCTPYKIHH,
BBIYUCIIATh 3HAYECHHUE BEJIIMYMHBI M AHAJIU3UPOBATH I10JYyYEHHBIE
pe3ynbTarthl ¢  y4€TOM 3aJaHHOM IOTPEIIHOCTH PEe3yJbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOXKHBIX OKCIEPUMEHTAIBHBIX HCCIIEI0BaHUM;
CaMOCTOSITENIbHO COOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY U
IIPOBOAUTH  HCCIENOBAaHUE IO  MHCTPYKUUH, IPEACTABIATH
MOJTyYSHHBIE 3aBUCUMOCTH (D)M3WYECKUX BEIIMYMH B BUJE TAOIUI] U
rpaduKOB, y4YUTBHIBaTh IOTPEIIHOCTH, JelaTb BBIBOJIBI IO

pe3ysbTaTtaM UCCIIEI0BAHUS

[lonnManue  XapakTepHBIX CBOWCTB  (DU3MYECKHX  MOJENeH
(MarepuanbHas TOuka, abCOIOTHO TBEP/IOE TEJIO0, MOJEIU CTPOCHHUS
ra3oB, XKUJAKOCTEH M TBEPABIX TeJ, IUIAHETApHAs MOJEIb aToMa,
HYKJIOHHasi MOJIeJIb aTOMHOI'O ]pa) U YMEHUE MPHUMEHATh UX JUIS

00BsICHEHUS PU3NYECKUX ITPOLIECCOB

YMenue o0bsACHATh (U3UUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTYyaluil IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIISATH IPUYUHHO-CIIEICTBEHHBIE CBSA3H
U CTPOUTH OOBSCHEHHE C ONOpOW Ha MH3YYEHHBIE CBOICTBa
(bu3nuecKkux sBICHUH, (U3MUECKHE 3aKOHbBI, 3aKOHOMEPHOCTU U

MOJIEIN

YMenne pemath pacu€THble 3amaun (Ha 6aze 2 — 3 ypaBHEHHN),
UCTIONB3Yysl 3aKOHBI U (OPMYIBI, CBS3BIBAIOIINE (PUIUUECKUE
BCJIMYMHBI, B YAaCTHOCTH, 3allMCbIBATh KPATKOC€ YCJIOBHEC 3alayH,
BBISIBJISITH HENOCTAIOIINE JaHHBIC, BRIOUPATh 3aKOHBI M (POPMYIIBL,
HEOOXOUMBIE JTsI €€ PEIIeHUs, UCTIOJIH30BaTh CIIPABOYHBIE JTAHHEIE,
IpOBOAUTDH paC‘-IéTI:I U OIICHUBATL PCAIUCTUYHOCTL IIOJTYYCHHOI'O
3HaueHUs (PU3NUECKON BETNYUHBI; YMEHHE ONPEACIATh Pa3MEPHOCTh

(bu3n4ecKoil BETMUNHBI, TOJyYEHHON MPU PEIICHUH 3a/1a4u




YMeHHne XapakTepus3oBaTh MPUHIMUIIBI JEHCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX
TEXHOJIOTMYECKHUX MTPOLIECCOB MO UX OMUCAHUIO, UCITIONb3Ys 3HAHUS O
CBOMcTBax (U3MUYECKUX SIBICHUH U HEOOXOAMMBbIE (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHHe HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSIX B
MOBCETHEBHOM O KM3HU sl oOecrieueHHss OE30MacHOCTH IpHU
oOpamieHUn ¢  OBITOBBIMH  NPUOOpaMU U TEXHUYECKHUMHU
YCTPOWCTBaMHU, COXpPAHEHHUsS 370pOBbsi M COOJIOACHHS HOPM
HKOJIOTUYECKOTO IOBENEHUS B OKpPY)KAIOLIEH cpeze; MOHWMaHHe
HEOOXOAMMOCTH NPUMEHEHHS TOCTIDKCHHH (DU3MKM M TEXHOJOTUH

IJId paliMOHAJIBHOTO IMPUPOAO0IIOJIBb30BaAHUSA

11

OmnpIT momcka, MpeoOpa3oBaHMsl W TPEICTABICHUS HHGOpMAINN
(U3MYECKOr0 CO/EpKaHUs C HCIOJIb30BaHUEM HH(pOPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHi; yMEHHE OLIEHUBATh JOCTOBEPHOCTh
MOJyYeHHON HMH(pOpPMAallMM Ha OCHOBE HMEIOIIMXCS 3HAHUA H
JIOTIOJIHUTEbHBIX ~ MCTOYHUKOB; YMEHHE HCIOJb30BaTh  IpPHU
BBINOJIHEHUH Y4EOHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO JMTEpaTypy
(bu3MYECKOTo Cco/epKaHMsl, CIPABOYHBIE MAaTEpPHAJIbI, PECYPChI CETU
WntepHer; BnageHue 0a30BBIMH HaBBIKAMHU  NPEOOpa3OBaHUS
nH(poOpMalUd M3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYIyl0; YMEHHUE
co3/1aBaThb COOCTBEHHbIE NMHCbMEHHBIE U YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHHUKOB




INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIeMeHT coepKAHUA
1 MEXAHUWUYECKUE SBJIEHUA
11 Mexannueckoe JBHKeHUEe. MarepuanpHas Touka. Cucrema orcyéra.
' OTHOCUTENBHOCTD IBHKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE aBUkeHHe. CpeaHss ckopocTb. Dopmyna amns
1.2 BBIYKCIICHUS CpeHEeH ckopocTu: V = Sft
PaBHOMepHOE MpsiMONUHEITHOE IBHYKEHUE. 3aBUCUMOCTh KOOPJMHATHI TEJa OT
BPEMEHH B CIIy4ae paBHOMEPHOTO IPSIMOJIMHEWNHOIO JIBUKECHHUS:
13 (1) =x,+vt
I'paduku 3aBUCHMOCTH OT BPEMEHHU Ui TMPOEKIMH CKOPOCTU, MPOEKLIUU
IepeMEeNIeHus, IyTH, KOOPAWHATBI IIPH PABHOMEPHOM IPSMOJIMHEHHOM
JBYKEHUH
3aBUCUMOCTh KOOPJMHATHI Tela OT BPEMEHU B Clyyae PaBHOYCKOPEHHOTO
pr[MOJ'IHHGfIHOFO JBHKXCHUA:
2
S)= Vo, * 1+
2
@opmMyIibl U1 MPOEKLIMU TMEPEMEICHUs, NMPOEKUUU CKOPOCTH M MPOEKIUH
YCKOPEHUS MPU PABHOYCKOPEHHOM MPSMOJIUHEHOM JIBUKECHHU:
2
14 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduku 3aBUCUMOCTH OT BpPEMEHM Ul MPOEKIUH YCKOPEHHs, MPOEKIUU
CKOPOCTH, IIPOEKIHUM IEPEMEIIEHNUA, KOOPIWHATHI IIPU PaBHOYCKOPEHHOM
HpHMOHHHCﬁHOM JABUXXCHHNU
CBoboanoe nanenue. PopmyJibl, OMHUCHIBAIONIE CBOOOIHOE MACHHUE Tea 0
15 BEpTUKAIN (IBW)KCHHE TeJla BHU3 WM BBEPX OTHOCHTEIBHO IOBEPXHOCTH
3emin). ['paduku 3aBUCMMOCTH OT BpEMEHM JJIsi HPOCKIUH YCKOPEHUS,




MMPOCKOHUU CKOPOCTU M KOOPAHWHATHI IIpU CBO6OI[HOM nmaaCHuM TCj1a II0

BEPTHUKAIN
CKopocTh paBHOMEPHOTO [BWKEHHS Tella MO OKpyKHocTU. Hampapnenue
CKOpPOCTH.

dopmyna A BBIUUCICHHUS] CKOPOCTU Yepe3 PaiuyC OKPYKHOCTH U MEPHO

oOpareHus:
2nR
L=
T

HeHTpOCTpeMI/ITeJ'IBHOG YCKOpPCHHUCE. HaHpaBHeHI/IC HCHTPOCTPEMHUTCIILHOI'O

1.6 yckopenust. QopMyria s BBIYMCICHHS YCKOPEHUS:
2
a. - L
"R
®opmyiia, cBsI3bIBaIOLIast IEPUOA U YaCTOTY OOpalCHHUS:
V= 1
T
Macca. I1notHocts Bemecta. @opmyia A BBIYUCICHUS IITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTtopHas pusnueckas BenuurHa. CloxxeHue cui
1.9 SBnenue unepuuu. [lepsslii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CUIIBI, IEHCTBYIOIIEH
Ha TEeJIo
B3anmopeiicteue ten. Tperuit 3akoH Herorona:
1.11 F 21 = _‘Fl—>2
112 Tpenue nokos 1 TpeHue ckoibxkeHus. Gopmyiia Uit BBIYUCICHUS MOLYJIsS CUJIBI

TPCHUA CKOJIBXXCHUA:




Hedbopmarus Tema. Ympyrue u Heynpyrue aedopmainuu. 3aKOoH YIPYrou

nedpopmanuu (3axox ['yka):

1.13 F=k-Al
Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSATOTEHUS:
My -4
F=Gg.—L1 2
R
Cuna 1spKecTd. Y CKOpeHHe CBOOOIHOTO MaAeHHUS.
1.14
®opmyna A BBIYMCIEHUS! CHIIBI TSDKECTU BOJIM3M moBepxHoctu 3emun: F =
mg.
JBwxenue mnanet Bokpyr Comnna. [lepBas kocMuueckasi CKOpOCTb.
HesecomocTs u neperpysku
Nmmynbe Tena — BekTopHas pu3nyecKkasi BeIMYUHA.
1.15 p=mi
Nmnynse cucremsl Ten. M3menenne nmmysibea. IMImynbe cuibl
3aKOH COXpaHEHUs UMITYJIbCa AJI1 3aMKHYTON CUCTEMBI TEII:
1.16 P=myuy +mi Uy =const
PeaxkTnBHOE ABMKEHIE
Mexanundeckas pabora. @opmMyria sl BEIYUCICHHS paOOThI CHJIBI:
A=Fsoosa
MexaHudeckasi MOIIIHOCTb:
1.17
A
N==
I
Kunernueckas n noteHuuanbHas sHeprus. opmyia a1 BBIYUCICHUS
KUHETUYECKON DHEPIUH:
1.18




Teopema o0 kuHeTHUeCKOU dHeprun. Popmyra 1 BHIYUCICHUS
MIOTEHLIMAJIbHOW YHEPIUH TeNa, OIAHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexanudeckas SHEpIUs:

E=E;+E p
1.19 o
3aKOH COXpaHEHUs1 MEXaHUYeCKOM 3Heprun. @opMmyia sl 3aKOHA
COXpaHEHHUsI MEXaHWYECKON YHEPTUU B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBpaiiieHue MEXaHUYECKOW SHEPTUU MPU HATUYMUU CUIIbI TPEHUSL.
[IpocThie MexaHU3MBbl. «30JI0TOE TPABUIIO» MEXAHUKHU.
Peruar. Moment cussr: M - FI.
VYcnoBue paBHOBECHS pbluara:
M +M,+..=0
1.20
[TonBwxHbIM 1 HenoABWXKHBIH Ooku. KIT/] mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
A‘S&TIMHH
JlaBiieHune TBEPAOTO TENa.
®opMyna 17151 BBIYMCIICHUS IaBJICHHS TBEPIOIO Tena:
_F
Prs
191 JaBnenue raza. ATMocepHOoe TaBiIeHHUE.
I'mapocTaTuyeckoe 1aBlieHUE BHYTPH KUIKOCTH.
dopmya 7151 BEIYUCICHHS TaBJICHUS] BHYTPU KUIKOCTH:
DP=pgh+p,
1.22 3akoHn [lackans. ['mapaBnuueckuii mpecc
3akoH Apxumena. Dopmyna sl ONpPEACIICHUS BBITAJKUBAIOUIECH CHJIBI,
1.23 JIEHCTBYIOLLEH HA TEJO, MTOTPYKEHHOE B )KUIAKOCTh WM I'as3:

F_&m. =pgv




VYcaopue miapanus teia. IlnaBanue CYZJ0B U BO3AYXOILJIAaBAHUC

1.24

Mexannueckue KojeOaHus. AMIUIMTYJa, NEPUOJ M YacToTa KOJIeOaHUH.

dopmya, CBSI3bIBAIOIIAS YACTOTY U MEPHUO] KOJICOAHUIA:

1.25

1.26

1.27

1.28

MareMaTtnueckuii M INpYyKMHHBIA MasTHUKW. lIpeBpamieHue sHepruu Inpu

K0J1€0aTeIbHOM ABMKEHUHU
3aryxatomue kojiebanus. BeinyxeHHble kKonebanus. Pezonanc

MexaHuuecKHue BOJIHBI. HpOI[OJ'ILHLIC H IIOIICPCUHBLIC BOJIHEI. [[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpOCTPAHECHUS BOJIHBI:

L=v-T

3By1(. FPOMKOCTL " BBICOTA 3BYKa. OTpa)KeHI/Ie 3By1(0BOI71 BOJIHBI Ha I'paHUIIC

nByx cpenl. MH(Dpa3ByK U yIbTpa3ByK

1.29

IIpakmuyeckue pabomul

N3Mepenne cpeaHel IMIOTHOCTH BEIIECTBA; APXHUMEAOBOM CHUIIBI; KECTKOCTH
NPY>KUHBI, KOA(PPUIMEHTa TPEHUS CKOJIBbXKEHUS; pabOThl CUJIBI TPEHUS, CUIIbI
YOPYTOCTH; CPEIHEN CKOPOCTH JBUKEHMs OpycKa 10 HaKJIOHHOM IIOCKOCTH;
YCKOpeHHus: Opycka MpH JIBMKEHUH IO HAKIOHHOM IUIOCKOCTH; YacTOThI U
nepuoja KojeOaHW MaTeMaTHMYeCcKOro MasTHUKA; 4YacTOThl M Iepuoja
KosieOaHU MPY>KUHHOTO MasiTHUKA; MOMEHTA CUJIbI, ICHCTBYIOIIEr0 Ha phIyar;
paboThl CHIIBI YHOPYTOCTH IMPH MOABEME I'py3a C MOMOIIBI0 HEMOJBUKHOIO
6110Ka; pabOTHI CUJIBI YIPYTOCTH IPHU MOABEME Ipy3a C MOMOIIBIO MOJIBUKHOTO
OJ0Ka.

HccnenoBanne 3aBUCMMOCTH apXMMEIOBOM CHIIBI OT 00BEMa MOrpy>KEHHOMH
YaCcTH T€JIa U OT IJIOTHOCTH ’KMJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI
OT MAacChl TeJIa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO TABJICHUS U
OT poJia TOBEPXHOCTH; CHJIbI yIIPYTOCTH, BO3HUKAOIIEH B IIPY>KUHE, OT CTEIIEHU
nedopMaluy NpyKUHbI; YCKOPEHUs: OpycKa OT yTiia HaKJOHa HalpaBIIsIoLIeH;
nepuoja (4acToThl) KoJeOaHU HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; TIEpUOJIa
KoJIeOaHUH MPY>KUHHOTO MAasiTHUKA OT MacChl rpy3a M KECTKOCTU MPYKUHBI,
UCCIIeIOBaHNE HE3aBUCUMOCTH IMepHOfa KoJeOaHUIl HUTSHOTO MasiTHUKA OT

Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHSI pblyara

1.30

Dusuueckue sA6J1EHUA 8 npupode: NpuMEpbl ABUXXCHUA C PA3JIMYHBIMU

CKOpPOCTSIMM B JKMBOUM W HEKMBOU MPUPOJE, ACHUCTBUE CUIIbI TPEHUS B IPUPOIE




U TEXHUKE, MPUJIUBBI U OTIUBBI, ABMWXKeHUE IIaHeT CONHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBUKEHUE KUBBIX OPraHU3MOB, PhIUard B TEJIE YEIOBEKA, BIUSHHUE
aTMoc(epHOro NaBJCHHUS Ha JKUBOW OpPraHW3M, IUIABaHHUE PHIO, BOCIPUSTHE
3BYKOB >KMBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, IIyHAMH, 9XO

Texnuueckue ycmpoticmea: CIUIAOMETP, JATYUKHU TOJIOKEHHUS, PACCTOSHUSA U
YCKOpEHUs, JTMHAMOMETpP, MOJIIUIHUKN, PAaKEThl, pblYyar, MOABMKHBIA U

HGHOI[BI/I}KHHﬁ 6J'IOKI/I, HAaKJIOHHas IJIOCKOCTB, IMPOCTBIC MECXAaHU3MEBI B 6I)ITy,

L3l cooOmraronmecs cocybl, yCTPOHCTBO BOJOMPOBOAA, THIPABINYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp, I3XOJOT,
MCTIOJIb30BAaHUE YIIBTPA3BYKa B OBITY U TEXHHKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHbBIE IOJIOXKEHUSI MOJIEKYJIIPHO-KUHETHUYECKOM TEOpUH  CTPOEHUs

2.1 BelecTBa. Mozenu TBEPAOTo, KHUAKOTO M Ta3000pa3HOr0 COCTOSIHUI BEIIECTRA.
Kpucranmuueckue u amopdHbIe TEIa

25 JIBuwkenune uyacTtuil BemiecTBa. CBs3b CKOPOCTH JABM)KEHHUS YaCTHI[ C

' TeMieparypoi. bpoyHoBckoe aBmxenue, iupdys3us

2.3 CMaunBaHUE U KalWUISIPHbIE SBJICHUS

2.4 TenioBoe paciimpeHue u cxxarue

2.5 TerioBoe paBHOBECHE

25 Buytpennsas sneprus. PaGora u Ttemsonepenaya kKak crnocoObl M3MEHEHUs

' BHYTpPEHHEN SHEPTrUuu

2.7 Bunas! Tennonepeaaun: TEIONPOBOJHOCTh, KOHBEKIIMS, N3TyYeHNE
Harpeanne u oxnaxzaenue ten. KommuecTBo TemnoTsl. YjaenpHas
TEILNIOEMKOCTb:

2.8

O=an(t,—1)
3aKOH COXpaHEHUsS SHEPrHMH B TEIUIOBBIX IpoOIeccaX. YpaBHEHHE TEIJIOBOIO
OanaHca:
2.9
Q+0, +..=0
Ucnapenue m koHaeHcauus. M3MeHeHHe BHYTpEHHEH SHEPrUU B IMPOLECCE
210 UCHapeHuss M KoHAeHcanuu. KureHue KXUAKOCTH. YIenpHas TerioTa

napoo6OpasoBanus: L = Q/m




2.11

BnaxnocTs BO3ayxa

2.12

[InaBnenue u xpucraumsauusa. 3MeHeHHEe BHYTPEHHEH OJHEPIUM IIPU

IUIABJICHUU U KpHUCTaJIJIM3allvu. yI[eJ'IBHaﬂ TCIJIOTA IIJIaBJICHUA:

2.13

BHyTpeHHss1 dSHeprus CcropaHus TOIUIMBA. YJAENbHAs TEIUIOTa CrOPAHMs

toruBa: ( = Q/m

2.14

[Ipunuuns! pabots! Temnosbix aurareneil. KIT/[ rerniaosoro asurarens

2.15

2.16

2.17

IIpakmuyeckue pabomul

N3mepenue yaenbHON TenI0EMKOCTH METAUTMUECKOTO WIMH]PA; KOJIUYECTBA
TEIUIOTHI, IOJyYEHHOI'O BOJOM KOMHATHOW TeMIepaTypbl (UKCUPOBAHHOMN
Macchbl, B KOTOpPYIO OIyII€H HarpeThlii LWIMHJIpP; KOJWYECTBA TEIUIOTHI,
OTJAHHOTO HArpeThIM LWIMHIAPOM, IIOCIE OIYCKaHUs €ro B BOLYy KOMHAaTHOU
TEMIIEPATypbl; OTHOCUTEIBHOW BJIAXKHOCTH BO31yXa; YIEJIbHON TEIIOTHI
IUIaBJIeHNs JbAa. MccrnenoBaHue M3MEHEHMsI TEMIIEpaTypbl BOJABI  IpU
Pa3IMYHBIX YCJIOBUSX; SIBJICHMS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJOJHOU U

FOpH‘lCﬁ BOJBI; IpOoHeCCa UCIIAapCHUA

Dusuueckue a61eHUs 8 npupode. TTIOBEPXHOCTHOE HATSKEHHE M KallWIIJISIPHbIE
SIBJIGHUSI B IPUPOJIE, KPUCTAJIBI B Npupoe, nznydenue ConHia, 3aMep3aHue

BO/I0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHUE POChI, TYMaHa, HHEsl, CHera

Texnuueckue ycmpodcmea.‘ KanmuJIsIphbI, IIPUMCEPBI HUCIIOJIB30BaHUA
KpuCTaJllloB, )KI/IHKOCTHI)II\/II TEPMOMCETP, JATUHUK TEMIICPATYPhI, TEPMOC, CUCTEMA
OTOINICHUA JOMOB, TUT'POMETPBI, IICUXPOMETP, IMapoBad Typ6I/IHa, JABUTaTCIIb

BHYTPEHHETO CrOpaHus

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

DnekTpusanus Teil. J[Ba Buaa 3JIeKTpUUYECKUX 3apsI0B

3.2
3.3

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia

3.4

Onextpuueckoe mnoine. Hanpsx€HHocTh anexkTpuyeckoro mnouns. [IpuHiun

CYTIEPIO3UILINH IEKTPUYECKUX MoJIel (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »nextpuueckux 3apsanoB. JleMCTBHE 3JIEKTPUUYECKOTO TMOJs Ha

JJIEKTpUYECKUE 3apsAabl. [IpOBOAHUKH U TUAIIEKTPUKU




[TocTostHHBIN AneKTprUUecKui TOK. JlelcTBUs aneKkTpruieckoro Toka. Cusa Toka.

Hanpsoxenue.
3.6 I =q/t,U=A/
DIEeKTpUYECKOE CONMPOTUBIIEHUE. Y ACIIBHOE ANEKTPUUECKOE COITPOTUBIICHUE:
3.7 R =pl/S
38 3akon Oma 151 ydactka snektpudeckoi memnu: | = U/R
[TocnenoBarenbHOE COEIMHEHHE POBOAHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHOE COEIMHEHNUE TPOBOJHUKOB PABHOTO CONPOTUBIICHUS:
U=U:I=1+1; Rzi.
2 2 >
CMmeniaHHbIE COEIUHEHUS IPOBOIHUKOB
Pabota u momHOCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoyns — Jlenna:
3.11 O=I"-R-t
312 OneiT Opcrena. MarHuTHOE MOJ€ MPSMOTO NPOBOJHUKA C TOKOM. JlnHumn
MarHuTHON MHIYKITUH
313 MarauTHOE TmMOJIe MOCTOSHHOTO MAarHuta. B3amMoaencTBHE TOCTOSTHHBIX
MarHuTOB
3.14 JlelicTBrEe MarHUTHOT'O TOJIS1 HA POBOJHUK C TOKOM
3.15 OnsiTel Dapanes. SBneHue 3neKTpoMarHuTHON MHAyKUuu. [Ipasuino Jlenna
IIpaxmuueckue pabomol
WN3mepeHue  3IEKTPUUYECKOTO  CONPOTHUBIIEHHUS  PE3MCTOPA;  MOLIHOCTU
3.16 AIEKTPUIECKOTO TOKA; PAOOTHI JIEKTPUUECKOTO TOKA.

HCCHGHOB&HHG 3aBUCUMOCTHU CHWJIbI TOK4, BO3HHUKAOOICTO B TIPOBOIAHHKE

(pe3ucTopsl, IaMIouKa), OT HAMPsHKEHUS Ha KOHIaX MPOBOJHUKA; 3aBUCUMOCTH




COIIPOTHUBIIEHUS OT JJIMHBI IPOBOIHUKA, IUIOIIAIU €T0 [TOIEPEYHOI0 CEYEHUS U
YA€IbHOTO COIPOTUBIICHHUS.

IIpoBepka nmpaBuiia 11 3IEKTPUUECKOT0 HANPSKEHUS IPU IIOCIEA0BATEIbHOM
COEJIMHEHUH IPOBOAHUKOB; MpaBUiIa Ui CHJIbl JIEKTPHUUECKOro TOKa IpH

[apajuIeIbHOM COEAMHEHNN TPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue sA6leHUs 8 npupoode: SIEKTPUUYECKHE SBICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE 110JI€ 3eMJTH, Ipeiid MmoiocoB,
POJIb MAarHUTHOTO TIOJIS JUISA KU3HH HA 3eMIIe, TOJIIPHOE CUSHUE
Texnuueckue ycmpoucmea: 3JIEKTPOCKOIN, aMIEPMETpP, BOJBTMETP, PEOCTart,
CUETYMK  DJEKTPUUECKOHM SHEPruu, SJICKTPOOCBETUTENbHBIE MPUOOPHI,

3.18 HarpeBaTesbHbIe AIEKTPOPUOOPHI (mpumepsr), ANEKTPUYECKHUE
MpEeIOXpaHUTENH, JJIEKTPOMArHUT, AJIEKTPOABHUraTeNlb TMOCTOSIHHOTO TOKa,
TeHEPaTOp MOCTOSHHOTO TOKA

3.19 DnekTpoMarHuTHbIC BOJHBI. [1IKana 3JeKTpOMarHUTHBIX BOJH

3.20 JlyueBas moaenb cBeta. [IpsmMonnHeiiHOe pacipocTpaHeHHe CBeTa

3.21 3akoH oTpaxeHus cBera. [1nockoe 3epkano

3.22 IIpenomiienne cBeTa. 3aKOH NMPENOMIICHHSI CBETA

3.23 Hucnepcus cBera

324 JIunza. Xon nyueil B muH3e. POKyCHOE paccTOsHUE JIMH3bI. OnTrudeckas cuia

' aum3el: D = 1/F

3.25 I'ma3 kak ontudeckas cucreMa. OnTHudecKkrue NpuOOopsI
IIpaxmuueckue pabomol

N3mepenune onTuueckoi cuiibl cOOMparolien JIMH3bI; POKYCHOTO pacCTOSHUS
cobupatorieit TMH3HI (II0 CBOMCTBY PaBEHCTBA Pa3MEPOB MpeIMeTa U H300paXKeHUs,
KOTJla TpeIMeT pPAacIojio’keH B IBOWHOM (DOKyce), TIOKa3aTemsi MpeIOMIICHHUS

3.26 crexna.

UccnenoBanme cBoiicTBa H300pa)K€HUs, MOJYYEHHOTO C IOMOIIBIO
cobuparoriet JMH3bI; U3MEHEHHUs (JOKYCHOTO PACCTOSHUS BYX CJIOXKEHHBIX JINH3;
3aBHCUMOCTH yTJIa TPEIIOMIICHHSI CBETOBOTO JIyda OT yIiia TaJeHHsl Ha TPaHHIIe
«BO3JYX — CTEKIIO»

3.7 Qusuueckue sgnenus 6 npupode: 3armenus Connna u JlyHbl, 1BeTa Tel,
' ONTHYECKHUE ABJICHUS B aTMocdepe (1iBeT Heba, pedpakius, pamgyra, MUPax)
3.98 Texuuueckue ycmpoticmeéa. OYKM, TepHUCKoM, ¢doToanmapar, ONTHYECKHE

CBE€TOBObI




4 KBAHTOBUBGIE SIBJIEHU A
a1 PamnoaktuBHOCTE. AJba-, OeTa-, raMMma-usnydeHus. Peakuuu anbda-u Oeta-
' pacmazia
42 Omnbitel Pesepdopna mo paccesnuro anbda-dactun. [lmanerapHas Mopeib
' aTroma
4.3 CoctaB aromHoOro sijpa. M30tomsl
4.4 IIepuon nomypacnaza aTOMHBIX sA€p
4.5 SlnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsIOBOTO U MAaCCOBOTO YHCEI
Qusuueckue s6ieHUsi 8 npupode. ECTECTBCHHBIM PaMOAKTUBHBIA (HOH,
4.6 KOCMHYECKHE JIy4YH, PaJdOAKTHBHOE H3JIYUYCHHE NPUPOIAHBIX MHHEPAIIOB,
JICWCTBUE PAJIMOAKTHBHBIX U3TYYCHUIH Ha OPraHU3M YeJIOBEKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HHIUBUIYaJIbHBIN JO3UMETP, Kamepa

Bunbcona, sinepHas 3HEpreTuka




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka: 7-i knacc: 0a30BbIN ypOBeHb: yueOHUK, 7 kinacc/ [leppimkun .M., FiBanoB
A.N., AxunonepHoe obmiectBo «M3aarenbcTBo «IIpocBemennes

» ®dusuka, 8 kiacc/ [epeimkua A.B., O01mecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AxunonepHoe oobmectBo «M3narensctBo «lIpocBemenue»

» ®usuka, 9 xnacc/ [epeimkun A.B., I'ytauk E.M., O61mecTBo ¢ orpaHuYeHHOM
OTBETCTBEHHOCTHIO «/[PODAy; AknmonepHoe obmiectBo «M3marenscTBo «lIpocBemnenne»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1. B.WM. Jlykamuk CoopHuK 3a7a4 1o pusuke. 7-9 knaccel. — M. Ilpocsemenue, 2019 rog.

2. A.E.Mapon, E.A. Mapon Jlugaktuueckue matepuanisl 7, 8, 9 kinaccel M3narenbcTBo
«/Ipoda» Mocksa 2018rox.

3. ®unonosuy H.B. Metonnueckoe nocobue k yueonuky A.A. Ilepsiukun @I'OC. 2015

4. COoopnuk 3a1a4 1o pusuke 7-9xa. A.B. Ilepsimkus; coct. H.B.®@unonosuu.- M.: ACT:
Actpens; Bnagumup BKT, 2017 roa.

5. Tectol no ¢usuke. K yueOnuky A.B. Ileppiikuna, E.M. I'ytHuk. ®usuka 9 knace (aBrop
O.U. I'pomrieBa).

6. KonTponbHble 1 camocTosiTenbHble padoThl 1o ¢usuke. K yueOnuky A.B. [leprimkuna, E.M.
['yrauk. @usnka 9 xnacc (aBrop O.U. ['pomuesa).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. ®I'C «Mos mikona» - BepeuHPOBAHHBIN KOHTEHT MO MIpeIMeTaMm;
2. Poccniickas snexTonHas mkoina (POIL)- nHTepakTHBHBIE YPOKH;
3. bubmuoreka [JOK



MpunoxeHne K MOYPoOYHOMY NIaHNMPOBAHMIO MO GU3MNKe ANA 9 KNaccoB.

Ne | Tema 4nAa camoCTOATENIbHOTO Konunyectso MposepAaemble 3a4aHUA
n3yyeHua Yyacos

1 PaBHOMeEpHOE npsIMOSIMHEWHOE 1 Nn.4,ynp.4
JIBIOKCHUE

2 CxopocTh NPSIMOJIMHEHHOTO 1 .6, 3agaHuna ctp.30, ynp. 6
PaBHOYCKOPEHHOTO JIBUKEHUS.
I'paduk ckopocTn

3 PaBHOMEpHOE ABUKEHUE TTO 1 n.9, .ynp.9(1-2)
okpyxxHocTH. [lepuoa u yacrora
oOpanienus. JIuneiinas u yrioBas
CKOPOCTH

4 LleHTpOCTPEMHUTEIIBHOE YCKOPEHUE 1 n.9, ynp.9(3-7)

5 Pemienue 3a1a4 Ha IpuMeHEHUE 1 n.11-13, ynp.11(1-2),
3akoHOB HproToHa ynp.12(1-3), ynp.131-3)

6 Pemenne 3amaq no reme «Cuita 1 Nn.17, ynp.17(1-4)
YIPYTOCTH

7 Pemienne 3amaq no reme «Cuita 1 n.19, ynp. 19
TPEHUSD)

8 Pemienue 3amaq no reme "Cuia 1 Nn.15, ynp.15(1-4)
TSOKECTU U 3aKOH BCEMHUPHOTO
TArOTEHUS"

9 [IepBas xocMHuU€ECKast CKOPOCTb. 1 MNn.21,ynp.21
HeBecoMmocTs 1 neperpy3ku

10 | IloaroroBka K KOHTPOJIBHOU paboTe 1 PeleHwne TeCTOBbIX 3a4aHUM
o TeMe "MexaHn4ecKoe ABMKEHIE.
BzaumoneiictBue ten"

11 | Pemenue 3aga4 1o Teme "3akoH 1 MN.24, ynp.23 (1-2,4-5)
COXpaHeHus uMnynbca”

12 | PaGoTa CHJIBI TSDKECTH, CHITBI 1 n.26, ynp.25
YOPYTOCTH U CUJIbI TPEHUS

13 | 3aKOH COXpaHEHHUs SHEPTUH B 1 MN.28, ynp.27(2-5)
MEXaHUKE

14 | 3aryxaromiue KojaeOaHus. 1 Nn.32,ynp.31(1,3-4)
Brinyx/ieHHbIe Kosiebanus. Pe3oHaHc

15 | IIpeBpanieHue 3HEprun npu 1 n.32, ynp.31(2)
MEXaHUYECKHUX KOJIeOaHUIX

16 | Mexanudeckue BoiHbI. CBOMCTBa 1 .34, oTBeTbl HA BONPOCHI
MEeXaHU4YeCKUX BOJIH. [IpogonbHbIe 1 nocne n.
MONEPEYHBIE BOJHBI

17 | 3Byk. Pactipoctpanenue u 1 MN.36,n.37 ynp.34
OTpaK€HUE 3ByKa

18 | [lonroroBka Kk KOHTPOJIBHOM padoTe 1 BbinonHeHMe TecToBbIX
110 TeMe "3aKOHBI COXPAaHEHUS. 3aaHnN
Mexanndeckne KojaeOaH!us ¥ BOJHBI"

19 | CBoiCcTBa 2NEKTPOMATHUTHBIX BOJIH 1 MN.53-54




20 | Pewienue 3aaa4 Ha OnpeAesieHUe 1 ¥Ynp.45
9aCcTOTHI U JITTHHBI
AJIEKTPOMArHUTHON BOJIHBI

21 | 3akoH OoTpa)xeHUs CBeTa. 3epKalia. 1 Nn.41, ynp.38
Pemenue 3amau Ha mpuMeHEHHE
3aKOHA OTPAKEHHUSI CBETA

22 | IlonHOE BHYTpEHHEE OTPAKEHUE 1 Nn.43, ynp.40(1-2)
ceera. Mcnonb30BaHUE OJIHOTO
BHYTPEHHETO OTPa)KEHUs B
ONTHYECKUX CBETOBOJAX

23 | Iloctpoenue uzo0Opaxkenuii B imH3ax | 1 Nn.45, ynp. 42(1-2)

24 | I'ma3 KaK ONITHUECKas CHCTEMA. 1 .46, 3apaHne 18
3penue

25 | Pasnmoxkenue Oenoro cBeta B criektp. | 1 MN.50, ynp.44
OnbiTel HetoToHa. CriockeHue
CHEKTpaJIbHBIX IBETOB. Jlucnepcus
CBeTa

26 | OnwiTel Pe3epdopna v tutanerapuas | 1 n.56
MOJIENIb aToMa

27 | UcnyckaHue U MONIOUIEHHUE CBETA 1 .57, oTBeTbl Ha BONpPOCHI
atoMoM. KBaHTbl. JInHeluaTrsie nocne n.

CICKTPBI

28 | Pemenue 3ama4 no teMe: 1 Ynp.46
"PaguoakTuBHbIE IpeBpalieHus”

29 | Ilepuon momypacnazga 1 MN.58, ynp.46(6)

30 | Pemenue 3amaq nmo teme "SnepHbie 1 3agaum 62-64(3agaun gna
peakuun" NOBTOPEHMA)

31 | IloaroToBka K KOHTPOJIBHOU padboTe 1 BbinonHeHMe TecToBbIX
10 TeMe "DJIEKTPOMarHUTHOE TOJIE. 3a/aHnN
DNEeKTPOMAarHUTHHIE BOJIHBI.

KBanTtoBbI€e siBeHUS"

32 | IloBropenue, o6o0meHue. Pemmenne | 1 BbInonHeHMe TecToBbIX
pacueTHBIX M KAY€CTBEHHBIX 3a/1a4 IO 3apaHui
teme "TermoBkle nmporecch'”

33 | [loBropenue, o6o0menue. Pemenne | 1 BbinonHeHMe TecToBbIX
pPacUETHBIX M Kaue€CTBEHHBIX 3a]1a4 110 3a4aHuni
teMe "KIIJI anekrpoycTaHoBokK"

34 | IloBropenue, 06o0meHue. Pabora ¢ 1 3apaum 51-59(3apgaun ana

TekcTaMH 110 TeMe "CBETOBBIE
saBiieHud"

NOBTOPEHUA

34




