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HOACHUTEJIBHAS 3AIINCKA

AnanTupoBaHHas pabouas mporpaMma Mo ydyeOHomy mnpeamery «Duzukay
ABJIIETCS YacThlO AJaNTUPOBAHHOM 0Opa30BaTEIbHOM MpPOrpaMMbl OCHOBHOI'O
oOmiero o0pa3oBaHus OOYYAIOMIMXCA C 3aJEPKKOW TMCHUXUYECKOTO Pa3BHUTHS.
ApnanTtupoBaHHas pabouass mnporpamMmma no npeaMery «®usuka» Ha YpOBHE
OCHOBHOTO o00mero o0pa3oBaHMsl COCTaBlieHa Ha OCHOBEe TpeOOBaHUU K
pe3ysibTaTaM OCBOEHHUSI OCHOBHOW 00pa3oBaTelIbHOW MpPOrpaMMbl OCHOBHOI'O
obmero obpazoanus, ®I'OC nns nereii ¢ OB3 u yuebHoro mnana ['bOY COII c.
bonbimas Kamenka.. Bapuant nanHoi afanTupoBaHHOM TPOrpaMMbl IPEIIOIIaraeT,
yto oOyuaromuiics ¢ 3[1P nomyuaer oOpazoBaHue, MOJIHOCTHIO COOTBETCTBYIOIIEE
[0 UTOTOBBIM JIOCTHDKEHHMSIM K MOMEHTY 3aBeplieHHs oOydeHHs 0Opa30BaHUIO
oOy4Jaromuxcs, He UMEIOUIUX OTPaHUYCHHI 10 BO3MOXKHOCTSAM 3/I0POBbs, B T€ K€
cpoku 00yuenus. [lpu opranuzanuu yueOHOro mporecca HeoOX0qUMO YUUTHIBATh
crenuduyeckue odpazoBaTesbHbIe MOTpeOHOCTH oOyuarommxcs ¢ 311P:

sOpranmzanus rnpoiecca oOy4eHHsl C y4eTOM CIeUU(PUKU YCBOCHUS 3HAHMIA,
yMEHUH W HaBbIKOB oOyuarommmucs ¢ 3[IP ¢ yderom Temma y4eOHONU pabOTHI
(«mmomIaroBoM» TPEIbSBICHUMA MaTepuala, TO03WPOBAHHOW TOMOIIM B3pPOCIOTO,
UCIIOJIb30BAaHUM CIEIUATBHBIX METO/OB, MPUEMOB U CPEICTB, CIIOCOOCTBYIOIIUX
Kak 00IIeMy pa3BUTHIO OOYyYaromlerocs, Tak ¥ KOMIIEHCALUU WHANBUAYaIbHBIX
HEJIOCTAaTKOB Pa3BUTHA);

*yyeT aKTyaJbHbIX W NOTEHIMAJIbHBIX I103HABATEIbHBIX BO3MOXHOCTEH,
oOecrieueHUe WHAMBUAYATBHOTO TeMIla OOy4eHHUS W  TPOJBIWKCHUS B
oOpa3oBaTeIbHOM TPOCTPAHCTBE IS pa3HbIX KaTeropuit oOydarommxcs ¢ 3I1IP;

*TIOCTOSTHHBIN (TTOIIArOBhIN ) MOHUTOPUHT PE3yJIbTaATUBHOCTH 00pa30BaHMS U
c(hOPMHUPOBAHHOCTH COITMAIBHOW KOMIIETEHIIMH OOYyYaloluxcsi, YypOBHSA W
JUHAMHKHU NICUXO0(U3UIECKOTO PA3BUTHS;

*[IOCTOSTHHOE CTUMYJIMPOBAHHME IMO3HABATEIILHON AKTUBHOCTH, TOOYKIEHUE

uHTEpeca K cebe, OKpyXalwlleMy TMpeIMETHOMY U COLUHUAJIbHOMY MHUPY;



*[IOCTOSIHHAasi TOMOIIb B OCMBICIEHMM M pACIIMPEHUA KOHTEKCTa
YCBaMBAEMBIX 3HAHUM, B 3aAKPEIUICHUU U COBEPIICHCTBOBAHUM OCBOCHHBIX YMECHUM;

screlalibHOe 00yYeHUE «IIEPEHOCY» CPOPMUPOBAHHBIX 3HAHUN U YMEHHI B
HOBBIE€ CUTyallUl B3aUMOJICUCTBHUS C JEUCTBUTEIBHOCTHIO;

*pa3BUTHE U OTPAOOTKA CPEJICTB KOMMYHHUKAIIUHU, TIPUEMOB KOHCTPYKTUBHOTO
OOILIeHHS U B3aUMOJICUCTBUS (C YWiIE€HAMU CEMbH, CO CBEPCTHUKAMHU, C B3POCIBIMU),
(opMHpOBaHUE HABBIKOB COI[MAIIBHO 0100PSIEMOr0 TTOBEICHHUS.

OO0wmas xapakrepucTuKa y4eOHOro npeamera « usuka»

VYueOuwiii npenmer «®Pu3ukay SABISIETCS CHUCTEMOOOPA3YIOIIUM IS
€CTECTBEHHOHAYUYHBIX MPEIMETOB, MOCKOJbKY (DU3NYECKHE 3aKOHBI MHUPO3aHUS
SBJISIIOTCSI  OCHOBOM  COJIEpaHUSI KYpCOB XHMHUH, Ouojoruu, reorpadpuu u
acTpoHoMuH. PU3MKa BOOPY)KAET OOYUYAIOIIMXCS HAYYHBIM METOJIOM ITO3HAHWMS,
MO3BOJISFOIINM TI0JIy4aTh OOBEKTHBHBIC 3HAHUS 00 OKpyKaromiem mupe. [Ipeamer
MaKCHUMaJIbHO HampaBiieH Ha (opMupoBaHHe HHTEpeca K TMPUPOJHOMY H
COIIMAIbHOMY MHpPY, COBEPIICHCTBOBAHUE ITO3HABATEIBHOM JEATEIBHOCTH
oOyuvaromuxcs ¢ 3[IP 3a cuer oOBIaneHUS MBICIUTEIBHBIMU ONEpPALUIMHU
cpaBHEeHUS, 0000IIEHHsI, pa3BUTHE CIIOCOOHOCTH apryMEHTHPOBATh CBOE MHEHHE,
dbopMupoBaHuE BO3MOKHOCTEH COBMECTHOM JeATeNbHOCTU. M3ydenue ¢Gu3uku
criocoOCTByeT pa3BuTHIO Yy oOydaromuxcs ¢ 3[IP  mpocTpaHCTBEHHOTO
BOOOpakeHMsI, (YHKIIMOHAJIBLHOM TPaMOTHOCTH, YMEHHsS BOCIPUHUMATh U
KPUTUYECKHA aHAJIM3UPOBaTh WHGOPMAIMIO, TPEICTABICHHYIO B Pa3IMYHBIX
dopmax. 3HAUMMOCTH TMpeaMeTa JUIsl pPa3BUTHA JKU3HEHHOW KOMIIETEHIIUU
oOydJarommxcs 3aKII0YaeTcss B YCBOGHHUM OCHOBBI (PU3WYECKHX 3HAHUM,
HEOOXOIUMBIX JIJIsl TIOBCETHEBHOM KU3HU;, HABBIKOB 3I0POBOTO U 0€30MacHOTO /IS
YelloBeKa W OKpYXalollel ero cpeasl oOpasza ku3HU; (HOPMUPOBAHHUH
AKOJIOTUYECKOH KyIbTyphl. [Iporpamma oTpaxaet cogepkaHue 00yueHus IpeaMeTy
«Duszrka» ¢ y4eToM 0coObIX 00pa3oBaTEIbHBIX MOTPEOHOCTEW OOyYarolIUXCS C
3I1P. OBnaseHue NaHHBIM YYEOHBIM MPEAMETOM MPENICTABISET OINPEACICHHYIO

TpyaHocTh nisa  oOyvarommxcs ¢ 3[IP. Dto cBs3aHO ¢ OCOOEHHOCTSIMHU



MBICITUTENBHOMN AESTEILHOCTH, IEPUOANIECKUMU KOJICOAHUSIMU BHUMAHUS, MAJIbIM
00bEMOM TMaMsTH, HEIOCTATOYHOCTHIO OOIIEro 3amaca 3HAHUN, MOHMKEHHBIM
MO3HABATEIBHBIM HMHTEPECOM M HHU3KUM YpPOBHEM peEueBOro pa3Butus. Jlis
MPEOI0JICHUS TPYIHOCTEH B M3yUeHUH yUeOHOTo npeameTa «Pusnka» Heobxoanuma
aganTanus oObeMa M XapakTepa ydeOHOro wmarepuana K IO3HABaTEIbHBIM
BO3MOXKHOCTSIM JIAaHHOW KaTeropuud oOydYaroluxcs, ydeT HuX OCOOEHHOCTEH
Pa3BUTHSA: UCIOJIb30BAHUE AJITOPUTMOB, BHYTPUIIPEIAMETHBIX U MEXIPEIMETHBIX
CBSI3€H, MOCTENEHHOE YCIOKHEHHWE M3ydyaeMoro Marepuana. /lanHas mporpamma
KOHKPETU3UPYET COJICP>KaHUE MPEIMETHBIX TEM B COOTBETCTBUU C TPEOOBAHUSIMHU
00pa3oBaTEILHOTO CTaHJIApTa, PEKOMEHAYEMYIO MOCJIENI0BATEIILHOCTh U3YUYEHUS
pasznenoB (GU3MKU C yY€TOM MEXKIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBS3EH,
JIOTUKW Y4YeOHOTO Tpoliecca, BO3PACTHBIX U TICHXOJOTMYECKHUX OCOOCHHOCTEH
obyuvaromuxcs ¢ 3[IP Ha ypoBHE OCHOBHOro oO0IIero oOpa3oBaHUs, ONpeeIsIeT
MUHUMAJIbHBIM HAOOP OIBITOB, IEMOHCTpPAIIMM, MPOBOJAUMBIX YUUTEIEM B Kilacce,
1a60paTOPHBIX PabOT, BBIMOIHIEMBIX O0y4aromUMucsa. MeToau4eckoil OCHOBOM
n3ydeHus kypca «Pu3nka» Ha ypoBHE OCHOBHOI'O 00IIEero 00pa3oBaHUs SBISAETCS
CUCTEMHO-/IEATEIbHOCTHBIN MOIX0/1, 00ECTIeUNBAIOIINI TOCTHKEHHE INYHOCTHBIX,
METANpeIMETHBIX M TPEIMETHBIX 00pa3oBaTEIbHBIX PE3YNHTATOB MOCPEACTBOM
OpraHu3alliy aKTUBHOM MO3HABATEIBHOMN JAEATEIBHOCTH 00YUYaIOUIUXCS, YTO OUYCHb
BaxHO mpu oOydyenum naereir ¢ 3IIP, mi1s KOTOpBIX XapaKTepHO CHIKEHHE
Mo3HaBaTeIbHOM akTUBHOCTH. Ileam M 3agaum u3y4deHHsi y4eOHOro mpeaMera
«Du3uka»

O6mme mnenu u3ydeHus ydeOHOro mpeamera «Du3nMKa» MPEICTABICHBI B
pabouei mporpaMMe OCHOBHOTO 00111ero oOpazoBanuss. OCHOBHOM IENIbI0 O0YUICHUS
JeTel C 3alep’KKOM TMCHUXWYECKOrO0 Pa3BUTUS HA JIaHHOM IMpEAMETe SIBISETCS:
MOBBIIIICHNE COIMATBHON aJanTalud JeTed dYepe3 MpUMEHEHUE (HU3NIECKUX
3HaHuM Ha npaktuke. [{ns obyuaromuxcs ¢ 3I1IP, Tak ke, Kak ¥ AJisi HOPMAaTUBHO
Pa3BUBAIONIUXCS CBEPCTHUKOB, OCBaWBAIOIIMX OCHOBHYIO 0Opa3oBaTEIbHYIO

porpaMmy, JOMUHUPYIOLIEE 3HAUCHUE TPUOOPETAIOT TAKUE 1IEJIH, KaK:



*"OCBOCHHE 3HAHUN 0 METOJIaX HAYYHOTO NTO3HAHUS PUPOABI U (OPMUPOBAHUE
Ha ATOI OCHOBE MPEACTABICHUN O (PU3NYECKOU KapTUHE MUPA; *OBJIaJICHUE
YMEHUSIMU MTPOBOAUTH HAOIIOICHUS IPUPOJIHBIX SIBIICHUI, OMKUCHIBATH U 000011aTh
pe3yabTaThl HAOIIOICHUM, UCIIOJIL30BaTh MTPOCThIE U3MEPUTEIbHbBIE MPUOOPHI IS
M3yueHUsl (PU3NUECKUX SIBJICHUN; MPEJCTABISATh Pe3yJbTaThl HAOIIOJCHUM WU
U3MEPEHUN C TIOMOIIbI0 TaONuIl, TrpaUKOB U BBISBIATH HA O3TOH OCHOBE
AMIIUPUYECKUE 3aBUCHUMOCTH; MPUMEHSITH TOJYyUYCHHBIC 3HAHUS NJI1 OOBSICHEHUS
Pa3HOOOpa3HBIX MPUPOIHBIX SBJICHUH U MPOIECCOB, MPUHIUIOB JEUCTBUS
BOKHEUIIINX TEXHUYECKUX YCTPOMCTB, JIJIs pelieHns PU3NIEeCKUX 3a/1ay;

"pa3BUTUE TO3HABATEIbHBIX WHTEPECOB, MHTEIJIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEM, CAMOCTOSITETLHOCTH B MPUOOPETEHUH HOBBIX 3HAHUH, MPU PEIICHUU
bu3MYecKuX 3a7ad U BBINOJHEHUM OSKCIEPUMEHTANIBHBIX HCCIICIOBAHUN C
UCITIOJIb30BaHUEM WH()POPMAIIMOHHBIX TEXHOJIOTH;

"BOCIIUTaHNE YOEKICHHOCTH B BO3MOXKHOCTU TTO3HAHMS 3aKOHOB IIPUPO/IBI, B
HEO0OXOAUMOCTH Pa3yMHOTO UCITOIH30BAHUS JOCTIXKCHUN HAYKU M TEXHOJIOTUN IS
JaIbHENIIIEro Pa3BUTHS YEJIOBEYECKOT'0 OOIIECTBA, YBAXXKEHUS K TBOPIIAM HAYKH U
TEXHUKH; OTHOIIICHHS K (PU3HMKE KaK K JIEMEHTY OOIIEeYEeIOBEUECKON KYIbTYPHI;

"MCII0JIb30BAaHME TTOJTYUYCHHBIX 3HAHUN U YMEHUH JIJIs1 PELICHUS MPAKTUYECKUX
3a/1a4  TIOBCEAHEBHOW JKM3HU, OOecCleueHus OE30MacHOCTH CBOCH IKW3HH,
pallMOHAJILHOTO ~ MPHUPOJIONOJB30BAHUA M OXpaHbl  OKPYJXKAIOIIEW  Cpeabl.
JlocTkeHnue OSTUX TIelIed oOecreunBaeTcsl peIieHHeM CIeAYIOMMUX —3ajay:
*3HaKOMCTBO oOyuarornuxcs ¢ 3[1P ¢ MeTogamu uccneoBaHus OOBEKTOB U SIBJICHUN
PUPOJIbI;

"IpHOOPETECHNE 3HAHUN O MEXaHWUYECKHUX, TEIUIOBBIX, JCKTPOMArHUTHBIX H
KBAHTOBBIX SIBJICHUSAX, (PU3NUYECKUX BEIMYMHAX, XapAKTEPU3YIOIINX ITU SIBICHUS;
*(¢hopMHUpOBaHUE YMECHHI HAOJFOAaTh MPUPOIHBIC SBICHUS M BBIMOJIHATH OIBITHI,
nabopaTtopHbie pabOTH U AKCIIEPUMCHTAIIBHBIC MCCIICAOBAHUS C MCIIOJIB30BAHHEM
W3MEPUTEIIBHBIX MTPUOOPOB, ITUPOKO IPHUMEHSEMBIX B NPAKTHYCCKON KU3HHU;

"OBJIAACHNC TAaKHMMH IIOHATHUAMH, KaK IIPHUPOAHOC ABJICHUC, OMIIMPHUYCCKHU



YCTaHOBJIEHHBIN (DaKT, mpodsieMa, TMIOTe3a, TEOPETHYECKHM BBIBOJ, PE3YyJbTaT
JKCIIEPUMEHTAJIbHOU MPOBEPKH;

*[IOHMMaHHUE OTJIMYMA HAyYHBIX JAHHBIX OT HEMPOBEPEHHOW HH(POpPMAIIUH,
LIEHHOCTH HAayKd JJis YAOBJIETBOPEHHS OBITOBBIX, MPOU3BOACTBEHHBIX M
KyJIbTYPHBIX TOTPEOHOCTEN YeNOBEKA.

Oco0enHocTH 0TOOpPa M ajanTauuM yY4eOHOro mMarepuana mno ¢Qusuke
OcHoBoii 00yuenus obOyuaromuxcsi ¢ 3[1P Ha mpeameTax ecTeCTBEHHOHAYYHOIO
[UKJIa SIBJISIETCS PA3BUTHE Y HUX OCHOBHBIX MBICIHMTENBHBIX Omepaluil (aHaius,
CUHTE3, CpaBHEHHE, OO0O0OIllIeHHEe) Ha OCHOBE BBHINOJHEHUS Pa3BUBAIOIINX
ylnpaxHeHu#, (OpMUpPOBaHHE NMPUEMOB YMCTBEHHOM pPaOOThI: aHAIM3 MCXOAHBIX
JAHHBIX, TUIAHUPOBAHHWE MaTepuasa, OCYLIECTBICHHE MO3TAHOIO U HTOrOBOTO
CaMOKOHTPOJISI, a TaK)Ke OCYIIECTBISETCA JIMKBUAAIMS MPOOEIOB B 3HAHUSX,
3aKperieHne W3Y4eHHOro MaTepuania, oTpaboTKa ajJropuTMOB, IOBTOPEHHE
npoiiIeHHOr0. bolblioe 3HaueHNE NPUIAETCS YMEHUIO PACCKa3aTh O BBIIIOJHEHHOM
pabore ¢ TpaBWIbHBIM YHOTPEOJICHUEM COOTBETCTBYIOUIEH TEPMUHOJIOTHU U
COOJII0/IEHNEM JIOTUYECKUX CBs3ell B m3naraemMoMm matepuane. Jns oOydarommxcs
3[IP Ha ypoBHE OCHOBHOTO OOHIEr0 OO0pa3oBaHUSl MO-TIPEKHEMY SIBISIOTCS
XapaKTEPHBIMU: HEJOCTATOYHBIM YPOBEHb PA3BUTHSl OTIEIbHBIX MCUXHUYECKUX
IPOLIECCOB (BOCHPHUSTHUS, BHUMAHUS, AMSTH, MBILJIEHUS), CHUKEHHBIA YPOBEHb
MHTEIJICKTYaIbHOTO Pa3BUTHsI, HU3KUN YPOBEHb BBITIOJHEHHUS y4E€OHBIX 3aJJaHUMH,
HU3Kas yCIemHoCcTh 00yudeHus. llostomy mpu wuzyueHun ¢Gu3NKd Tpedyercs
LEJICHAIIPaBICHHOE  MHTEJUIEKTyaJlbHOe  pa3BuTthe oOydaromuxcs ¢ 3I1P,
OTBEYAIOIIEE HX OCOOEHHOCTSAM U BO3MOXHOCTAM. Y4YeT OCOOEHHOCTEM
obOyuarommmxcs ¢ 3I[IP Tpebyer, 4roOBl MpU M3YYEHHH HOBOTO MaTepuasa
00s13aTE€IbHO TMPOUCXOJWIO MHOTOKPaTHOE €ro IOBTOPEHHUE; PACIIUPEHHOE
pPacCMOTPEHHE TEM M BOIIPOCOB, PACKPBIBAIOIIMX CBSA3b (PU3HKU C JKU3HBIO;
aKTyanu3alus MEePBUYHOTO JKM3HEHHOTO OIbITa O00ydYalomuxcs. YCBOCHHE
IIPOrpaMMHOr0 Marepuaia 10 (U3HKE BbI3bIBACT OOJbIINE 3aTPYAHEHUS Y

oOyuaromuxcsa ¢ 3[1P, moaTomy Teopus nusydaercsi 6€3 BEIBOJAOB CIIOKHBIX POpMYI.



3amaun, TpeOyromue NPUMEHEHHUS CIOXKHBIX MAaTeMAaTHYECKUX BBIYUCICHUA W
dbopmyn, B OCOOCHHOCTM TakuxX TeM, Kak «MexXxaHH4ecKoe JIBIXKCHUEY,
«ApxumenoBa cunay, «MexaHUdecKas SHEPrus», «DJICKTPUUCCKHUE SBICHUSY,
«DNEKTPOMAarHUTHBIC SBJICHUS», PEIIAIOTCS B KJIacce ¢ MoMoIIb0 yauteis. Ocoboe
BHUMAaHHE TPU M3YYCHHH Kypca (U3HMKHU YIEISIETCS TOCTAHOBKE M OpraHU3aIliH
DKCIIEPUMEHTA, a TaKXKe TPOBEICHUIO (IIPEUMYIIECTBEHHO Ha KaXKIIOM YPOKE)
KPaTKOBPEMEHHBIX JIEMOHCTpAIUii (BO3MOYKHO C HCIIOIB30BAHUEM JJICKTPOHHOM
neMoHcTpaluu). HekoTopele TeMbl 0053aTENIbHO JIOJDKHBI BKIIIOYATH OTOPHBIC
nabopaTopHbIC pabOTHI, KOTOPHIC Pa3BUBAIOT YMEHHUE TIOJ30BATHCS MTPOCTEHIITUMU
npuOopaMu, aHAIM3UPOBATH TOJYYCHHBIE JaHHbIC. B CBS3M ¢ OCOOCHHOCTAMM
MOBEJCHUS W JesaTelbHOCTH oOydvaromuxcss ¢ 3[IP  (pacTopMOKEHHOCTD,
HEOPraHW30BaHHOCTH) MPEAYCMOTPEH CTPOXKAKMIIHMA KOHTPOJb 32 COOJIFOJCHHEM
NPAaBWJI TEXHUKH 0€30MaCHOCTH NPH MPOBEACHUH JTA0OPATOPHBIX U MPAKTHICCKUX
pabor. bBomabiioe BHUMaHWE TPU U3yYeHUH Gu3uku mnoapoctkamu ¢ 3I1P
oOparraercsi Ha OBJIAJICHHE WMH TPAKTHYCCKMMH YMCHHSMH W HaBBIKAMH.
[IpenycMaTpuBaeTcss YMEHBIICHHE 00beMa TCOPETUUECCKUX CBEJICHUM, BKIIFOUCHHE
OTHACIBHBIX TEM WM [EJbIX pa3JeioB B MaTepHalbl i 0030pHOrO,
03HAKOMUTEILHOTO MU (PaKyJIbTaTUBHOTO M3ydeHUs. [IpemaraeTcs yMeHbIIICHUE
o0beMa MaTEMaTUYECCKUX BBIYMCICHHA 3a CYET YBCJIHMYCHHUS KauyeCTBEHHOIO
OIMCaHMSI SIBJICHUH U Mpo1ieccoB. JlocTaTOUHOE KOJUYSCTBO BPEMEHU OTBOIUTCS Ha
paccMOTpPEHHE TEM M BOIIPOCOB PACKPHIBAIOIINX CBSA3b (DU3UKHU C KU3HBIO, CTEMU
SIBICHUSIMH, HAOIIOJCHUSMHU, KOTOPBIE XOPOINO H3BECTHHI YYCHHKAM H3 HX
KU3HCHHOTO OIbITa. MAaKCHMAalIbHO HCTOJB3YIOTCS MEXIPEAMETHBICCBI3H C
TaKUMHU JTHUCHHUIUIMHAMH, Kak reorpadwus, XuMus, OMOJI0THs, T.K. 00ydJaroIuecs ¢
3ITP oco0eHHO HYXIAIOTCA B MPENOJHECEHHWHW OJIHOTO W TOTO K€ Y4eOHOro
Mareprajia B pPa3IMYHBIX acleKkTaX, B €ro BapbUPOBAaHHH, B HEOJHOKPATHOM
MMOBTOPCHUU M 3aKPEIUICHUHM TIOJYYCHHBIX 3HAHUW M MPAKTHYCCKUX YMCHHH.

[To3Bosisisi paccMaTpuBaTh OJUMH M TOT K€ Y4YEOHBIM Marepual C pa3HbIX TOYEK



3pEHUs, MEKIIPEIMETHBIE CBA3U CIIOCOOCTBYIOT €r0 JYUYIIEMY OCMBICIIEHHIO, Ooee
MIPOYHOMY 3aKPEIJICHUIO TTOJYYEHHBIX 3HAHUM U IPAKTUYECKUX YMEHUI.

Buabl aesteabHocTu od0yuarwmmxcst ¢ 3IIP, o0yciioBieHHbIe 0C00BIMU
o0pa3oBaTeJIbHBIMH NOTPEOHOCTSIMH M 00ecleYuBaOIIMe OCMBICJIEHHOE
OCBOECHHE cOJlep:KaHuM 00pa3oBaHus MO npeaMeTy «PU3HKa)

Tematnueckass W TEPMHUHOJIOTHYECKAsh JIEKCHMKAa TI0 Kypcy (U3UKH
cootBeTcTBYeT AOOII OOO. Cognepxkanue BUIOB JAEATEILHOCTH 00YUYAIOIINXCS C
3[IP nHa ypokax QU3MKH oOmpeAenseTcss HX OCOOBIMH 00pa30BaTEIbHBIMU
norpedHocTamHu. [Tomumo mupoko ucnonbzyembix B AOOIT OO0 oOmux 11715 Bcex
0o0ydJaromuxcs BHJIOB JEATCIIBHOCTH CIIEYyeT YCUJIUTh BHJBI JCSTEIHLHOCTH,
cnenuuyHbIe NI JAaHHOW KaTeropuH JAeTel, 0OecreurBarolIe OCMBICICHHOE
OCBOCHHE COJIepXaHUs O0pa3oBaHUs MO TMPEAMETY: YCUJIEHHWE NPEIMETHO-
MPAKTUYECKON JIESITEIIPHOCTH C aKTHUBU3AIMEH CEHCOPHBIX CHUCTEM; OCBOCHHE
Marepuajga C OMNOpOM Ha alrOpuTM; «IOIIArOBOCTH» B H3YyUYEHHHM MaTepuana;
UCIIOJIb30BaHKE TOTIOJHUTEIHHOM BU3yalbHON OMOPHI (CXEMBI, 1a0JI0HBI, OTOPHBIE
TaOJIUIIBI); pEUEBOM OTYET O MPOLIECCEe U pe3yJIbTaTe ACSATEIbHOCTH; BBHIOJTHEHHUE
CHEUATIbHBIX 3a/1aHU, o0ecreynBaroImmnx KOPPEKLIHIO pEryJsLuu
y4eOHOTIO3HABATEIBHOM IEATEILHOCTH U KOHTPOJIb COOCTBEHHOTO pe3ybraTa. J{is
oOyuaromuxcs ¢ 3I1P cyiecTBeHHBIM SBISIOTCS TpUEMbl PaOOThI C JIEKCUYECKUM
MaTepuaioM 1o npeamety. [IpoBomutcs crenuanbHash paboTa MO BBEJACHUIO B
aKTUBHBIN CIIOBaph 00YYArOMINXCS COOTBETCTBYIOIIEH TepMUHONIOTHU. V3yuaemble
TEPMHUHBI BBOJSITCS Ha TOJHMCEHCOPHOW OCHOBE, 00si3aTeibHa TEPMHUHOJOTHHU. B
CBSI3M C 0COOBIMH 00pa3zoBaTeNbHBIMU MOTpeOHOCTIMH oOy4varomuxcs ¢ 3I1P, mpu
TUTAHUPOBAHUU PAOOTHI YUCHHKA HA YPOKE CIEAyeT MPHUICPKUBATHCS CIEAYIONTUX
MOMEHTOB:

. Ilpm ompoce HEOOXOAUMO: J[daBaTh aJIrOPUTM OTBETA; pa3peuaTh
MOJIb30BATHCSl IJIAHOM, COCTABJICHHBIM MPHU TMOJTOTOBKE JIOMAIIHETO 3aJaHUs;
naBaTth OOJbIIE BPEMEHUM TOTOBUTHCA K OTBETY Yy JOCKH; pa3peuiaTh AeiaTh

NpCABAPUTCIBHBIC 3aIIMCH, I1I0JIb30BATHCA HAI'TIAIHBIMHU ITOCOOHSIMH.



2. Ilo BO3MOXHOCTH 3a/aBaTh OOYYAIOLIMMCS HABOASIINE W YTOUHSIOIIME
BOIIPOCHI, KOTOPBIE MOMOTYT UM MOCIEA0BATEILHO U3JI0KUTh MaTepUal.

3. CuctemMaTHyecKH MPOBEPSTh YCBOEHHWE MaTepHala 1o TeMaMm YPOKOB, JJis
CBOEBPEMEHHOT'0 OOHAPY>KEHUs MPOOETIOB B IPOUIEAIIEM MaTepUae.

4. B mpouecce n3y4eHusi HOBOIo MaTeprana BHUMaHUE YYEHUKOB oOpalaercs
Ha HauboJiee CIOXKHBIE pa3aebl u3ydyaeMoi TeMbl. HeoOxoammo yaiie oopaiatbest
K HUM C BONpPOCAMH, BBIACHSIOUIMMU TOHMMaHHE Yy4yeOHOro Marepualia,
CTUMYJIMPOBATh BOMPOCHI NP 3aTPYTHEHUSIX B YCBOGHUH HOBOI'O MaTepuaia.

Mecto yueOHOro npeamera « @usuka» B yaeOHOM IUIaHe

B coorBerctBUM ¢ DenepalibHbIM TOCYJapCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHJapTOM OCHOBHOT'0 00111ero o0pa3zoBaHus yueOHbIH peameT «Du3uKa» BXOAUT
B mnpeaMeTHyio o0nacth «EcTecTBeHHbIE HAayKu» W SIBISETCS 00S3aTENbHBIM IS
uzyuenus. Conepkanue ydeOHOro mnpeamera «@Pu3nka», NPEACTABICHHOE B
paboueit mporpamme, coorBeTcTByeT @I'OC OOO, ocHOBHOM 00pa3oBaTEIbLHON
nporpaMMe OCHOBHOTO oOmiero o0Opa3oBaHMs, aJalTUPOBAHHOW OCHOBHOM
o0pa3oBaTeIbHON MporpaMMe OCHOBHOTO 001Iero o0pa3oBaHMs 00y4aroUIUuxcs ¢
3aJIepKKOM ncuxudeckoro pazsutus. Ha uzydyenue ¢usuku (6a30BbIi ypOBEHb) Ha
YpOBHE OCHOBHOTO 00IIIero oOpa3oBaHus oTBoAUTCA 238 vacoB: B 7 kiacce — 68
yacoB (2 yaca B Henelno), B 8 kiacce — 68 yacoB (2 yaca B Heeno), B 9 kiacce —

102 yaca (3 yaca B HezelIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoxe. SIBinenus npupoapl. DU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoaHasi cicTeMa €IMHUL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOLY.
EctecTBeHHOHAYUYHBIM METOJ] MO3HAHUsS: HAOMIOJEHUE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE THIOTE3, IKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHUE
Habmonaemoro sBieHus. Onucanue Gu3NUecKuX SIBJICHUN C TOMOIIBI0 MOJIENEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJIICHUSL.
2. ®usnueckre npuOOPHI U MpOLEAypa MPSMbIX U3MEPEHUN aHAIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue NEHbI IeIEeHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.
2. H3MepeHue pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OmpepneneHue pa3MepoOB MajbIX TE.
5. M3mepeHune Ttemneparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJIBHOCTH MOJIETA
IIapyKa, MyIEHHOTO TOPU30HTAIBLHO, TEM OOJIbIe, YeM OOJIbIle BHICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHUSI 0 CTPOCHHMH BellleCcTBA.

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

JIBmkenue dactun BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmomelicTBue YacTHIL
BEIIECTBA: MIPUTSHKEHNE U OTTATIKUBAHHUE.

ArperaTHble COCTOSIHUS BEIECTBA: CTPOCHME Ta30B, KUJIKOCTEM W TBEPIBIX
(kpucTtaminueckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBaAaMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHHeM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM — WIHU
OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OueHka JguaMeTpa aroMa METOAOM psAloB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI 110 HAOJTIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIHKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHHU JIBHKCHUS.
SBnenne wHepUMU. 3aKOH HMHEPIUU. B3auMojeicTBHE Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBM)KEHMSI Teld. Macca kKak Mepa HMHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.
Cuna xak XapakTepuCTHKa B3auMojieicTBus Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS U CUJIA
TshkecTd. Cuia TSKECTH Ha Apyrux maHerax. Bec tema. HeBecomocts. Cnoxxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. M3MepeHne CKOpOCTH NPSAMOJIMHENHOTO JBUKCHUS.
3. HaGmropenue siBjeHUs HHEPIIUH.
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPU B3aUMOICHCTBHUH TElL.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TET.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHne CKOPOCTH PABHOMEPHOTO ABUKEHUA (LIApUKA B KUIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpepeneHne CpeaHEH CKOPOCTU CKOJNBKEHHs OpycKa WM IIapuKa IIo
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnbIThl, JIE€MOHCTPUPYIOIIUE 3aBUCUMOCTb paCTKEHUS (IepopMalinmn)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnbITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBKEHHS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.



HaBnenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHU AaBieHus. JaBieHue rasa.
3aBUCUMOCTh JaBJICHMsS Tra3a OT 00bEMa, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJAMH, KUAKOCTAMHM M razamu. 3akoH llackama. ITneBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JAaBJIEHUS JKUIKOCTU OT TiyOuHbl. ['mapocratmueckuid
napanokc. Coobmiaronuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atMocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
Bo3nymiHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJIE€HUsI OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TABICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenaya naBiaeHUs )KUIKOCTHIO U TA30M.

CooOmatoiuecs cocybl.

I'mppasnnueckuii mpecc.

[IposBnenue nercTBUst aTMOC(HEPHOTO AABICHHUS.

3aBUCUMOCTb BBITAJIKMBAIOIIEH CUITBI OT 00bEMA MOrpyKEHHOM YacTH Teja
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U TUIOTHOCTH >KUJKOCTH.

PaBeHCTBO BBITAJIKMUBAIOIICH CHIIBI BECY BRITECHEHHON KHUKOCTH.

8. YcnoBue IJIaBaHMs TeJ: MJIABaHUE UITU TIOTPYKEHUE Tel B 3aBUCUMOCTH OT
COOTHOIIICHUS TTIOTHOCTEH Teja U KUJIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOU B

~

YKUJIKOCTb YaCTH Tela.
2. OmnpeneneHue  BBITAIKUBAIONIEH  CHJIBI, JCHCTBYIOIIEM Ha  TeIoO,
MOTPYKEHHOE B KUIKOCTb.
3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOLIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.
4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOWIEH CHIIBL,
JIEHUCTBYIOIICH HA TEJIO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHON B KUJKOCTh
YACTH TEJIA U OT IUIOTHOCTH KUJIKOCTH.
5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.
Pa3nen 5. PaGora u MmomHOCTh. JDHEpPrus.
Mexanunueckasi pabota. MOIIHOCTb.
[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecus pbiuara. [I[puMeHeHue npaBuia paBHOBECHUS phluara K 0JI0Ky. «3010Toe



npaBuwio» Mexanuku. KITJ[ npocTeix Mexanu3moB. IIpocTeie MexaHU3MBbI B OBITY U
TEXHUKE.

Mexannueckas odHeprus. KuHeTmdeckas W NOTEHIMAIbHAs DJHEPIUs.
IIpeBpamenne 0OTHOrO BHJ1a MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
SHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Ompenenenre pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBHXKEHHUH TeJja 10

TOPU30HTAIIBHON MOBEPXHOCTH.
2. HccnenoBanue yciioBHI paBHOBECHS pblyara.
3. M3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAHUYECKON YHEPTHH.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOpUH.

Mopaenun TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOWCTB ra3oB, KUIKOCTEH U
TBEPABIX TE€JI HA OCHOBE TMOJOXKEHUN MOJIEKYISIPHO-KUHETUYECKON TEOpUH.
CmauuBaHue U KamWUISIpHBIE siBJIeHUA. TenIoBoe pacuIupeHue U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIUJIOBOTIO JIBUKCHUS
gactull. BHyTpeHHsss sHeprus. CnocoObl HW3MEHEHHsS BHYTPEHHEH SHEpIruu:
TEeIIonepeada u coBepiieHrne padboTel. Buasl Temonepenayn: TeIIOnpoBOIHOCTD,
KOHBEKIIUS, U3JTyYEHUE.

KomnyectBO Temiorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. [emI000OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. [lmaBnenue wu
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemnoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHAsI TEIUIOTa CrOpaHusl.

[Ipunuunsl padotel TemnoBbix aABurateneid KIIJ[ TtemsmoBoro asurartens.
TermnoBble IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOnronenune OpOyHOBCKOTO JABUKEHUSI.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmonenue siBjeHUi cMaulBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mmpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabl Teronepenaymn.

OxnaxaeHne Npu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMUHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmtoieHre mocTossHCTBA TEMIIEPATyPhl MPU TUIABJICHHUH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padomut u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

Omnpenenenue qaBjieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJICHUS BO3AyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[TpoBepka ruNOTE3bI JUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPATYPHI.

HaGmonenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3yJsibTaTe
TEIJIoTIepeIaduu U pabOThl BHEIITHUX CHIIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropsiueu BOJIBL.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOH  IIpHU
TEIJIO00OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpenenieHue OTHOCUTENILHOM BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba pona snexkTpuyeckux 3apsuoB. BzaumoneinctBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsiI0B U PACCTOSHUSA MEXLY TeIaMu).

Onekrpuueckoe mnoisie. Hanpsoxk€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULIUH IEKTPUUECKUX M0JIeH (Ha KAYECTBEHHOM YPOBHE).



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

DJIEKTPUYECKUM TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
HcTtoyHukn mMOCTOSSHHOTO TOKa. JIEMCTBUS DJIEKTPUYECKOrOo TOKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHre TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
1151 yuactka uend. [locienoBaTenbHOE U apalIeIbHOE COETUHEHUE TPOBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JleHna.
DneKkTpuuecKue 1eny U MOTpeOUuTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE MarHuThl. B3anmoaeicTBUE MOCTOSHHBIX MArHUTOB. MarHuTHOE
rmoje. MargauTHoe mojie 3eMJIM M €ro 3HauyeHHWe Ui Ku3HH Ha 3emiie. OIbIT
Opcrena. MarauTHoe moJie IeKTpUudeckoro Toka. [[pumeHenne 3meKTpoOMarHuToB
B TEXHUKE. J[efiCTBHE MAarHUTHOIO MOJIA HAa TPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEb
MOCTOSIHHOTO  TOKa. Mcmosib30BaHUE — DJIEKTPOABUTATENEd B  TEXHUYECKUX
YCTPOMCTBAaxX U Ha TPAHCIIOPTE.

OnbiTel @Papajes. SBneHue 3aekTpoMarnuTHOW uHAykiuu. [Ipasuio Jlenna.
DIIEKTpOreHepaTop. CrocoOmI MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DNEeKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKCHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DJIEKTPOCTATUYECKAS UHTYKITUA.
3aKOH COXpaHEHUS PICKTPUUECKUX 3apsII0B.
[IpoBOAHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToynrnKkn NOCTOSHHOTO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HANPSKEHHS BOJIbTMETPOM.
. PeocTtat n MmarazuH cCOnpoOTUBIICHUM.
. BzaumopencTBue moCTOSSHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH Pa3JCICHUS MTOJI0COB MarHuTa.
. MoaenupoBaHHe MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

L X N ok~ WD E
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18.
19.
20.
21.
22.
23.
24.

25.

OmneIiT Opcrena.

MarauTHo€e 1ojie TOKa. DIEKTPOMArHUT.

JlencTBME MAarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnerter @apajes.

3aBUCUMOCTh HAMNpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

S

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneITel MO HAONIOMCHUIO JJICKTPU3AMH TEN HWHAYKIUEH | TpHU
CONPUKOCHOBEHUH.

HccnenoBanne ACHCTBUS DJICKTPUYECKOTO IIOJISI HA TPOBOJHUKH U
JTUDJICKTPUKH.

COopka 1 mpoBepKa padbOThI AJCKTPUICCKOH IIETTH ITOCTOSTHHOTO TOKA.
M3mepeHre 1 peryupoBaHUe CHUJIbI TOKA.

N3mepeHre u peryupoBaHre HATIPSHKCHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Yepe3 PEe3UCTOp, OT
COTIPOTHBJICHUS PE3UCTOPA U HAMPSDKCHHS HA PE3UCTOPE.

OMBITHI, JEMOHCTPUPYIOIITUE 3aBUCHMOCTD AIEKTPUUIECKOTO
COTNPOTHBJICHUSI TIPOBOJHHMKA OT €ro JJIWHBI, IUIONIATX TONEPEYHOTO
CEUYEeHHUs U MaTepHaa.

IIpoBepka mpaBmiia CIOXKEHHS HANPSKEHUM TIPU TOCIIEIOBATEIIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia Ijs CHJIBI TOKa TPU MApajUICIBHOM COCIUHEHHH
PE3UCTOPOB.

Omnpenenenue paboTHI AIEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIMHOCTH JJEKTPUYECKOTO TOKA, BBIICIAEMONW Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO Y€pe3 JAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ narpeBarens.

HccnenoBanre MAarHUTHOTO B3aMMOICHCTBHSI TIOCTOSTHHBIX MAarHUTOB.
N3yyenne MarHuTHOTO TIOJISI IOCTOSTHHBIX MAarHUTOB MPHU X 00beTMHEHNUN
U pa3/IcIICHAN.

HccnenoBanne neiicTBUS SIEKTPUISCKOTO TOKA HA MATHUTHYIO CTPEJKY.
OneIThI, JIEMOHCTPHUPYIONIUE 3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBUSA
KaTYIIKX ¢ TOKOM ¥ MarHuTa OT CHJIBI TOKA W HATIPABIICHUS TOKA B KATYIITKE.
N3yuenue neiicTBUS MarHUTHOTO TOJIS HA TIPOBOJTHUK C TOKOM.



19. KoHCcTpyHpoBaHue U U3y4eHHre padoThl JJIEKTPOABUTATEIS.
20. M3mepenne KII/] anexTpoaBUraTeabHON yCTaHOBKH.
21. OOBITBl 1O MCCHEAOBAHUIO SBJICHUS DJIEKTPOMATHUTHOW WHIYKIMHU:
HCCIICIOBAHUE H3MEHCHUM 3HAYEHHUs M HaNpPABICHUS HWHAYKLIMOHHOTO
TOKA.
9 KUIIACC

Pasznen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€TaA.
OTHOCUTENBPHOCTh MEXAaHUYECKOrO JBUXEHHs. PaBHOMEpHOE NpPSMOIMHEWHOE
nBrxeHne. HepaBHOMepHOEe mpsiMosinHEHOE nBHKeHHE. CpenHsasl 1 MTHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenune. PaBHOyckopeHHOe mpsiMoiuHelHoe JBuKeHue. CBoOOIHOE
nagenue. OnbiTel ['anumes.

PaBHOMepHOE ABMkKeHHE TO OKpY>KHOCTH. Ilepuon m wactota oOparieHus.
JIuneliHas v yrioBasi CKOpocTu. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

ITepseiit 3akoH HeroTtona. Bropoit 3akoH HeroroHa. Tperuii 3akoH HproTroHa.
[TpuHIUI CYyNEepno3ULINU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS CKOJIbKEHHUS, Crjla
TPEHUSI TIOKOs1, APYTUe BUIABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nageHud. J[Bmkenue mianer Bokpyr Connua. IlepBas kocmudeckasi CKOpPOCTb.
HesecomocTs u nieperpysku.

PaBHOBecue matepranibHOM TOukH. AOCoNOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIIEHHON OChIO BpalleHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue ummynbsca. UMmoynbe cuibl. 3aKOH COXpaHEHUS
uMIyJibca. PeakTuBHOE IBUXKEHHUE.

Mexannueckass paboTra ¥ MOIIHOCTh. PaboTa CHII TSXKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEpruu U padbotel. [loTeHIManpHas SHEPrHs Tea, MOAHITOr0 HaJ
ITOBEPXHOCTHIO 3eMiIH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETUYECKOM IHEPTrUH. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUM.

Jemoncmpauuu.

1. HaGmronmenne MeXaHWYECKOTO ABMKCHHS Te€Jla OTHOCHTEIBHO PAa3HBIX Tell

OTCYETA.
2. CpaBHeHME MyTE€d W TPACKTOPUM NBUKEHHUS OAHOTO M TOTO XKE Tela
OTHOCHUTEIIBHO PA3HBIX TEJ OTCUETA.
N3mepenne CKopoCTH U YCKOPEHHUS PSIMOJIMHENHOTO JBHKEHMUS.
4. HccrnenoBaHne NpU3HAKOB PABHOYCKOPEHHOTO JBHKCHUS.
HaGnronenue nBuxeHus Teia 1no OKpy>KHOCTH.



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

HaGmronenne MmexaHu4eCKuX SIBICHUM, IPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» rmpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MAacChl Tela U JICUCTBYIOIIEH Ha HETO
CHUJIBL.

HaGmtonenue paBeHcTBa CHUIT IPU B3aUMOJICHCTBUU TEN.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

ITepenaya umirynbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeobpazoBaHus SHEPTUHU NPU B3AUMOJICUCTBUU TEII.

CoxpaHeHue UMNyJbCca MPU HEYNPYTrOM B3aUMOJICUCTBUH.

CoxpaHeHne UMIMyJbca Mpu adCOTOTHO YIPYTrOM B3aUMOJIEHCTBUH.
HaGmtonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUUECKON IHEPTUM MPU CBOOOTHOM TaJICHUH.
CoxpaHeHue MEXaHUUYECKOM PHEPTUM MPHU JIBUKEHUU TEJa MOJT 1CHCTBUEM
PY>KUHBI.

Jlabopamopnuie padbomot u onvimot.

1.

10.

11.

KonctpyupoBanue Tpakra Ijisi pa3roHa W JallbHEUINIETO PaBHOMEPHOTO
JIBIDKCHUSI IIIAPUKA WJTH TEJICKKHU.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBXKEHUs Opycka WIM JBUKEHUS
HIapyKa 1Mo HAaKJIOHHOW MJIOCKOCTH.

Omnpenenenne yCKOpEHHs] Tejla MpPU PABHOYCKOPEHHOM JIBXKEHUHU 110
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHU NPHU PaBHOYCKOPEHHOM
JIBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TruMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHMH 0e€3
HAYaJIbHOM CKOPOCTU MYTH OTHOCSTCS KakK psijJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIIME MTPOMEKYTKH BPEMEHU OJIMHAKOBBHI.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenne kKodhPUIEHTa TPEHUS CKOTBKCHHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue padbOTHI CHIIbI TPEHUS TP PAaBHOMEPHOM JIBH>KEHUU Tea MO
TOPU30HTAIBHOM IMOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH MpU NOABEME TIpy3a C
UCIIOJIb30BAHUEM HETOJBH>KHOTO U TIOJIBUAKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUs SHEPTUU.

Paznen 9. Mexannuyeckue KojJe0aHus U BOJHBI.



KonebarenpHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUN: IEPUO/I,
4acToTa, aMILIATyaa. MaTtemMaTHu4eCcKUil U NPYKUHHBIA MasTHUKU. IIpeBpainenue
SHEPruu MpH KOJIeOATEIHHOM JBUKEHUU.

3aryxaromme — koneOaHud.  BolHyXIeHHble — KoneOanus.  Pe3oHaHc.
Mexannyeckue BoJiHBL. (CBOWMCTBA MeXaHWMYECKUX BOJH. [IpomonbHble W
IonepeyHble  BOJIHBL. JInMHA BONHBI M CKOPOCTh €€ pacnpOCTPaHEHMS.
MexaHnnyeckue BOJIHBI B TBEPAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u
YIIBTPA3BYK.

Jemoncmpayuu.

1. HaGmonenue koneGaHuii Ten MOJ AEWCTBUEM CHJBI TSDKECTH M CHIIBI
YIPYTOCTH.

Ha6monenue konebanuii rpy3a Ha HUTH U Ha TPy KHUHE.
HaGmronenrie BIHYX/ICHHBIX KOJIEOAHUN U pe30HaHca.
Pacnipoctpanenue mpo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).
HaGmroenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI pEe30HAHC.
Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHue dYacTOThl M Tepuoja KoieOaHWl MaTeMaTUYeCKOTo
MasITHUKA.

2. Ompezenenne 4acTOTHI U Meproa KojieOaHUN MPY>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TepHUoja KOJeOaHUN MOABEIICHHOTO K HUTU

rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH TIEpHO/ia KoJieOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KojeOaHuil rpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Ipy3a.

6. OnbITBI, JEMOHCTPHUPYIOIIME  3aBUCUMOCTb MEpHoja  KoyieOaHHi
IIPY’KMHHOT'O MasATHUKA OT MacChl I'py3a U )KECTKOCTHU MPY>KUHBI.

7. W3MmepeHue yckopeHus CBOOOAHOTO MaJCHHUS.

Pasnea 10. DiieKTpOMarHuTHOE MOJIe ¥ 3JIEKTPOMATHUTHBIEC BOJHBI.

DONEeKTPOMArHUTHOE  MoJie.  DIIEKTpOMarHuTHble  BodHBL.  CBoiicTBa
ANEKTpOMArHuTHeIX BOJIH. Illkama snexTpomarHuTHBIX BOJIH. [cmosb3oBanue
AIEKTPOMArHUTHBIX BOJIH JUJIL COTOBOM CBSA3U.

OnexTpomMarHuTHas npuponaa csera. CkopocTe cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.

S L T



Jlabopamophuie padomot u onvimot.
1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOUIBHOTO

TenedoHa.
Paszpnen 11. CBeToBbBIC IBIICHUSA.
JlyueBas  Mopmens  cBera.  lMcToyHuMKM  cBera. IIpssmonneiHoe

pacnpoctpaneHue cpeta. 3atMeHusi Coinnia u Jlynsl. Otpaxkenue cpeta. [lnockoe

3epKajio. 3aKOH OTPAKECHUS CBETA.

[Ipenomiienne cBeta. 3akOoH MpenomieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHue cBeTa. VCcnonb30BaHWE TOJMHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

JIunza. Xon nyyent B muH3e. OnTudeckas cuctema (poroarmapara, MUKPOCKOTIA
u Teneckona. ['na3 kak ontuyeckas cuctema. biiM3opykocTh U JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmnbiTel HetoToHa. CroxkeHue
CIIEKTpaJbHbIX LIBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpssmMosHEHHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenue n300pa>keHU B IMJIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajax.

[Ipenomiienue cera.

Onrtryeckuil CBETOBO/I.

Xon ydelt B coOuparoiiei JuH3e.

XoJ Jiydeu B pacCEeHBarOIIECH JIUH3E.

[Tony4yenue nzoOpaxeHnt ¢ TOMOIIBIO JHH3.

[Tpunuun necTBus ¢goTtoarnmapaTa, MUKPOCKOIIA U TEJIECKOTIA.

10. Monens riasa.

11. Paznoxxenue 6emoro cBeTa B CIEKTP.

12. [lomy4yenue O6enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamophuie pabomot u onvimot.

1. HMccnenoBanue 3aBUCHMOCTH yrila OTPAXKEHHSI CBETOBOrO JIyda OT yIJia
NaJCHUS.

2. W3yuenue xapaKTepuCTUK U300paXEHUS MIPEIMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yIJja MPEJIOMIICHUSI CBETOBOIO Jiy4ya OT yrjia
NaJIeHUs Ha TPAHULIE «BO31YX—CTEKIIO».

4. Tlomyuenne N300paKeHUM C IOMOIIBIO COOUPAIOIIEH JIMH3BI.
Onpenenenue (HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cCOOMparouen
JIUH3BL.

6. OMNBITHI IO PA3J0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OnpITHl IO BOCHPHUATHIO I[BETa MPEAMETOB NPHU UX HAOIIOJCHUHU Yepes
LIBETOBBIEC (PUIIBTPHI.
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Paznen 12. KBaHTOBBIE SIBJICHUS.

Oneitel Pe3epdpopna v minanerapHas Mojenb atoma. Mogens atoma bopa.
Ucnyckanue u nornonieHue ceeta atomoM. KBaHThl. JIuHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, OeTta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
anpa. Hyxkimonnas wmoxaens aromHoro sapa. HMsoromel. PaauoaxtuBHBIE
npeBpaienus. [lepuos monypacmajga aTOMHBIX SIAEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO M MAacCOBOTO YHCEIL.
DOHeprusi CBsi3M aTOMHBIX sifep. CBsi3b Macchl W 3Hepruu. Peakuuu cuHTe3a u
nenenus saep. Ucrounuku sueprun CosiHIIa U 3BE3].

Anepnas sHepreruxa. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CnekTpbl U3yYEHUS U MOTJIONIECHUS.

2. CrnexTpbl pa3InyHbIX Ta30B.

3. Cnektp Bojopoaa.

4. HaOmonenue TpexoB B kamepe BuiibcoHa.

5. Pabora cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructpanus uznydeHus npupoHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHnue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITyUYEHUSI.

2. HccrnenoBaHue TPEKOB: M3MEPEHUE DSHEPrHUM YacTHLbI MO TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepeHue paanoakTUBHOTO (OHA.

IToBTOPUTEIBLHO-00001IAO AT MOTYJIb.

[ToBTOpUTETHEHO-0000MMIAIONNN MOAYTH TIPEAHA3HAYECH I CUCTEMAaTU3aIIH
1 0000IIIEHUS TTPEMETHOTO COAEPKAHUS U OTBITa JAEATEILHOCTH, TPHOOPETEHHOTO
IpU M3YYEHUHM BCEro Kypca (pu3uku, a Takke IS MOATOTOBKM K OCHOBHOMY
rOCYy/IapCTBEHHOMY SK3aMEHy MO (pu3uke uisi 00yJaronmxcs, BBHIOPABIIUX 3TOT
y4eOHBIH peaMer.

[Ipy “3ydyeHHU JAHHOTO MOJYJISI PEANTH3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JIESITENHbHOCTH, HA OCHOBE KOTOPBIX 00ECMEeYMBACTCS MOCTHKEHHUE TPEIMETHBIX H
METanpeJMETHBIX  IUIAHUPYEMBIX  PEe3ylabTaTOB  00y4deHUs, GopMHpYyeTCs
€CTECTBEHHOHAY4YHasl TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCIIETOBaHUS
SBIICHUA TIPUPOABl M TEXHWKH, OBIAJCHUE YMEHUSMH OOBACHATh (HU3UUIECKUE
SABJICHUSI, TPUMEHSS TOJIyYeHHbIE 3HAHHUS, pelaTh 3aJadyd, B TOM YHCIIE
KaueCTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHUHMNIMATBHO AEATETLHOCTHBIN XapaKkTep JaHHOTO pa3jieNia peaausyercs 3a
CYET TOro, UTO OOYYAIOIIUECs BBIOJIHSIOT 33JJaHUs, B KOTOPBIX UM IIPeJIaraeTcs:



Ha OCHOBE IOJYYEHHBIX 3HAHWl pacro3HaBaTb M HAy4yHO OOBACHATH
(u3nueckue sIBICHMS B OKPYKaIOIEH MPUPOJIE U TOBCEAHEBHOM KU3HH;
MCII0JIb30BaTh HAYYHbIE METOJIbI UCCIAEAOBaHUS (PU3NYECKUX SIBICHUI, B TOM
YHUCJIE I MPOBEPKU THIOTE3 U MOJIYYEHUSI TEOPETUYECKUX BBIBOJIOB;
OOBSACHATh Hay4yHblE OCHOBBI HauOoOJiee BaXKHBIX JOCTHKEHUW COBPEMEHHBIX
TEXHOJIOTMH, HAPUMED, TPAKTUYECKOT0 UCIOJIb30BaHUs PA3IUYHBIX HCTOUHUKOB
SHEPIUM Ha OCHOBE 3aKOHA NPEBPALIEHUS M COXPAHEHUs BCEX MU3BECTHBIX BUIOB
DHEPTHH.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue UMKy HA ypOBHE OCHOBHOIO OOLIEro 0Opa30BaHMs HAMPABIEHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONIME JIMYHOCTHBIE PE3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
bu3nUecKol HayKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUUCKHUX YUEHBIX-(PU3HKOB;

2) rpa:kKIaHCKOr0 M IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTH K aKTUBHOMY YYaCTHUIO B OOCYKJICHHU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

- OCO3HAaHUE BAXXHOCTU MOPATBHO-3THUYECKUX MPUHIHUIIOB B JEATEIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCITIPUSATHE 3CTETUYECKUX KadecTB (DPU3MYECKON HayKu: €€ TapMOHUYHOIO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

- OCO3HaHME IIEHHOCTH (U3MUECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTA
IO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

- pa3BUTHE HAy4YHOW JIOO03HATEIBHOCTH, MHTEpeca K HCCIeI0BATEIbCKON
NEeATEIbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronoJy4us:

- OCO3HaHWE IIEHHOCTH O0e30MmacHoro obpa3a JKU3HM B COBPEMEHHOM
TEXHOJOTHYECKOM MHUpPE, BaXXHOCTH TMpaBUJ OE30MacHOr0 IOBEJCHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

- ¢(hOpMUPOBAHHOCTH HaBBIKA pe(IICKCUH, TPU3HAHNUE CBOETO TIPaBa HA OMIHOKY
U TAKOI'O JK€ MpaBa y IPyroro 4eiaoBEKa;

6) TPY10BOr0 BOCIIMTAHMS

- AKTMBHOE y4yacTHE€ B PEUICHUU MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U
COIMAIbHOM HANPABIECHHOCTH, TPEOYIOLIMX B TOM YHCIIC U PU3HMUECKUX 3HAHUN;



e - HHTEpEC K MPaKTUUECKOMY H3y4YEeHUIO npodeccuit, CBSI3aHHBIX C HU3UKOM;

e 7)3KOJOrHYe€CKOr0 BOCIIMTAHUSA:

e - OpHEHTalUs Ha MpUMEHEHHE (U3MYECKUX 3HAHUU IJIs pEelIeHUs 3ajad B
o0JlacTh OKpy’Xarolied cpenpl, MIAHUPOBAHUS TMOCTYNKOB M OLEHKH WX
BO3MO>KHBIX TTOCJICICTBUM ISl OKPY>KAIOIIEN Cpeibl;

e - OCO3HaHME TJI00ALHOI'O XapaKTepa HKOJOTHMUECKUX MPOOIeM U MyTed uX

peleHns;

e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM COLUHAJBHOM M NPUPOIHOM
cpeasbl:

e - MOTPEOHOCTh BO B3aUMOJICUCTBUM IMPHU BBINOJIHEHUH HWCCIEAOBAHUM U
NPOEKTOB (U3UUECKOW HANpPaBIEHHOCTH, OTKPBITOCTH OMNBITY WU 3HAHUAM
APYTHX,

e - TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEpE3 NPaKTHUYECKYIO
NEeATENbHOCTB;

e - NMOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHUMU, B TOM 4HcCIie POPMYyIUPOBATH
UJIeH, MOHATHUS, TUTIOTE3bI O PU3HUECKUX 00BEKTaX U ABJICHUSX;

e - OCO3HaHME JE(UIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JaCTH
buzuky;

e - [UJAHMPOBAHME CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUH;

e - CTpPEMJICHME aHAJIM3UPOBATh U BBIABIATH B3aMMOCBS3H IPUPObI, 00IIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

e - OILIEHKa CBOMX JEHCTBUM C yd4€TOM BIMSHHMS Ha OKpYXaloIlyl cpeny,
BO3MO’KHBIX IJTI00AJIBHBIX MTOCIIECTBUI.

METAIPEJMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS PpOTrpamMMBI 110 (PU3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y oOydJaromerocs OyayT copMHpOBaHB MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIEC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHbIE  JICUCTBHS,  PETYISATHBHBIC
YHUBEpCAIbHBIC YUeOHBIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruueckue AeMcTBUS:
e BBIIBIATH W XapaKTEPHU30BaTh CYIICCTBEHHBIE MPU3HAKH OOBEKTOB
(sIBIIEHUI);
e YCTaHABJIMBATh CYIICCTBEHHBIN MPHU3HAK KJIaCCU(PUKAIIMN, OCHOBAHUS JIJIs
00001IeHNS U CpaBHEHUS,



BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHUS B paCCMaTpUBaEMbIX (haKTax,
TAHHBIX U HAOMIOJCHUIX, OTHOCSIIUXCS K (PU3HMUECKUM SIBJICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U NPU HM3YyYCHHH (HU3HUECKUX
SIBIICHUI U TIPOIIECCOB, JENaTh BHIBOABI C UCIIOJIB30BAHNEM € TyKTUBHBIX U
MHAYKTUBHBIX YMO3aKIIOYCHHH, BBIABUTATh TUIIOTE3BI O B3aUMOCBS3AX
(bU3UYECKUX BEIUYNH;

CaMOCTOSITENTFHO BEIOMPATh CIIOCO0 pelieHus yueOHol pusndeckoi 3aaaun
(cpaBHEHHE HECKOJBKMX BapUaHTOB peIIeHHs, BbIOOp Haubonee
MOIXO/ISIIIET0 ¢ YYETOM CaMOCTOSITENIEHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS .

UCITIOJIB30BATh BOIPOCHI KaK UCCIIEI0BATENbCKUI NHCTPYMEHT ITO3HAHNS;
IPOBOJIUTH IO CAMOCTOATENIBHO COCTABIEHHOMY IUIAHY OIBIT, HECIOAKHBIN
du3nyueckuii SKCHEPUMEHT, HEOONbIIOe HCCIAEAOBAHUE (PUZUYECKOTO
SIBJICHUSI;

OLICHMBaTh Ha NPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIuio,
NOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WIIM SKCIIEPUMEHTA;

CaMOCTOATENIBHO (POPMYIHPOBATH 000OIIEHHS U BBIBOJIBI 10 pe3yJbTaTaM
POBEIEHHOTO HAOIIOICHMS], OTIBITA, UCCIIEOBAHUS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSIX M KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIe METOJbI, HHCTPYMEHTHI U 3aIpPOCHl TIPH MOUCKE U
orObope MH(pOpMAIIMK WM JAaHHBIX C Y4ETOM NIPEIOKEHHOW Yy4ueOHOM
buzndeckoi 3a1aun;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETUPOBATH HHPOPMAIIHIO
pa3IMYHBIX BUAOB U ()OPM TIPEICTABICHUS;

CaMOCTOSATETILHO  BBIOMpATh ONTUMAJIbHYIO (OpPMY TpEICTaBICHUS
uHbOpMAIlMK W WUIIOCTPUPOBATH pEIIaeMble 3aJa4ll  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi U MX KOMOMHAITUSIMU.

KomMmyHuKaTHBHBIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eificTBUS:

B X0/ie OOCYXJCHHsI y4eOHOTO MaTepuala, pe3yibTaToB J1ab0paTOpHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBATh WJICH, HAIICJICHHBIC HA PEIICHUE 3aJa4d M TOJJepKaHUe
0J1aro’kenaTeIbHOCTH OOIIEHUS;

COTIOCTaBISITh CBOU CYXACHUS C CYXICHHSIMHU JPYTHX YYaCTHHUKOB
auanora, OOHaApPYKUBATh PA3IMYHE U CXOJICTBO MO3UIINN;

BBIP@YKATh CBOIO TOUKY 3PCHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX;



MyOJUYHO MPEACTABIATh PE3YyJIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHAHONW U UHAUBUAYATbHOM
paboThI pU PELIEHNH KOHKPETHON (PU3UUECKOI MPOOIIEMBbI;

OPUHUMATh LEJIM COBMECTHOM N1€ATEIbHOCTH, OPraHU30BbIBATH ACHCTBUSA
no €€ JMOCTWKEHHUIO: pACIpEeNesaTh poJiM, OOCYXAAaTh IPOLECCH U
PE3yNIbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIOJEH;
BBITMOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HaIIPaBJICHUIO U KOOPAUHUPYS CBOU JACUCTBUS C IPYTUMU WICHAMHU
KOMAaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIBLHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS

Camoopranusanus:

BBISBJIATH MPOOJIEMBl B JKMU3HCHHBIX M YYCOHBIX CHUTYyaIUSAX, TPEOYIOIMTUX
JUTSI pereHust (GU3NISCKUX 3HAHUI;

OPUEHTUPOBATHCS B  PAJIMUYHBIX MOAXOAAX NPHUHATHS  pelIeHUn
(MHIUMBUIyaIbHOE, TPUHATHE DEIICHHUs B TPYyIMINe, MPUHSATHE pelIeHUuN
TPYIION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM pelIeHUs GU3NUECKON 3a7auu WIIH
IUTAaHA WCCJIEOBAHMS C y4ETOM HMMEIOUIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHUIH;
nenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PCIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

JaBaTh A/ICKBATHYIO OLICHKY CUTYallUH W MPEJiaraTh IJIaH €€ U3MEHECHUS;
OOBSACHATh TPUUMHBI  JOCTWKEHUSA (HEHOCTHIKEHHS) PE3yJIbTaToOB
JeSITeIHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHHS
¢u3nUecKoro WMCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTH ce0sl HA MECTO JIPYTOro YeJI0BEKa B XOJ€ CIopa WU AUCKYCCUH Ha
HAay4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTHKY APYTOro;
pU3HABATH CBOE MPaBO HA OIMMOKY MPHU pelieHn: GU3HUECKUX 3a7a9 WIIN
B YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.

HPEAMETHBIE PE3YJIBTATDBI



K xoHIy 00yueHus: B 7 Kiacce peIMETHbIE PE3Y/IbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHA: (PU3MYECKHUE W  XUMHYECKHE  SBIICHUA,
HaAOJIIO/IEHUE, SKCIIEPUMEHT, MOJIeNb, TUIOTE3a, €AMHMIBI (PU3HMUECKHUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHble COCTOSIHUSI BemiecTBa (TBEpAOE,
KUAKOE, Ta3000pa3HOE), MEXaHWYECKOE [IBI)KEHHE (PaBHOMEPHOE,
HEPABHOMEpPHOE, NPSIMOJUHENHOE), TPAEKTOPHs, PaBHOJAEHCTBYIOLIAS
cuna,  gedopmamus  (ympyras, IUIACTUYECKAasl),  HEBECOMOCTb,
COOOIIAIOINECS COCYAbL;

paznuyarh siBiaeHUs (Auddys3us, TEMIOBOE IBUKEHUE YacTHI] BEIIECTBa,
PaBHOMEpPHOE  JBWKECHHE, HEPABHOMEPHOE  JIBU)KEHUE,  HWHEpUUs,
B3aMMOJICCTBUE TEJ, PABHOBECUE TBEPIBIX TEJN C 3AKPEIUIEHHOM OCBHIO
BpalleHUs, Nlepeaya JaBiIeHUsI TBEPAbIMU TEIaMU, )KUAKOCTIMH U ra3amu,
aTMoc(epHOE [aBlieHHE, IUJIaBaHHWE TeJ, MPEBPALIECHUS MEXaHHYECKOU
SHEPI'uM) IO ONHCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SIBJICHUE;

pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3UYECKUX SBJICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IpPUMEPHI JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOM M HEXKHBOU
OpUPOJE, NOEHCTBUE CWIBI TPEHHS B MPUPOJE M TEXHUKE, BIUSIHUE
aTMOC(EpHOTO J1aBJICHUs Ha KMBOW OpraHu3M, IJIaBaHUE pbIO, phluard B
TEJIe YeJIoBeKa, MPU 3TOM MEePEeBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PUBNYECKUX SBICHUN;
OMKCHIBATh U3yUYEHHBIC CBOMCTBA TEN M (U3UUYECKUE SIBICHHS, UCTIONB3YSI
dusznueckre BeMMYuHbI (Macca, 00bEM, TNIOTHOCTh BELIECTBA, BpeMsi, MyTh,
CKOPOCTb, CPEIHSASI CKOPOCTh, CHJIa YIPYTrOCTH, CHJIA TSKECTH, BEC Tela,
cuiia TpeHus, AaBjeHue (TBEPAOro Tena, KUJIKOCTH, T'a3a), BHITAJKUBAIOIIAs
CWiia, MeXaHuuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KO3(QQUIMEHT TMOJEe3HOr0 JACUCTBUS MEXaHU3MOB, KHHETHYECKas U
NOTEHIMAaJbHAs SHEpPrusi), NpU ONKHCAHUU TPABUIBHO TPAKTOBATh
(U3NYECKUl CMBICI UCTIOBb3YEMBIX BEIMUNH, UX 0003HAUYEHHUS U €AMHULIBI
(¢u3nYeCKuX BETUYHMH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIME JTaHHYIO
¢u3nUecKky0 BETUYUHY C JPYTMMU BEJIUYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEITUYNH;

XapaKkTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBICHHUS M MPOLECCHI,
UCIIONIb3YSl TIPaBUJIA CIOXEHHUs CUJl (BAOJb OJHOM MpsiMoil), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBuiIO paBHOBecUs pblyara (0Ji0Kka),
«30JI0OTOE TPABUJIO» MEXAHUKHM, 3aKOH COXPAHEHUS MEXaHMYECKON



SHEPruM, MOpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alMChIBaTh €r0 MATEMATUYECKOE BBIPAXKEHUE;

OOBSICHATh (U3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallud MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBACHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpo Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacu€THble 3amayd B 1-2 JeHCTBUSI, HCIONB3YS 3aKOHBI U
dbopmynbl, cBsi3bIBarolde (U3NUYECKUE BEIUYUMHBI: HAa OCHOBE aHalu3a
yCJIOBHS 3aJlau 3aMHUChIBATh KPATKOE YCIOBUE, MOACTABIATh (hU3NUECKUE
BEJTMYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBbIE, HEOOXOUMBbIE JIJIsl PelIeHUs 3ajlay, OLICHUBATh PEaTUCTUYHOCTD
MOJIY4EeHHON (DU3NYECKON BEITMUYHNHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh MPH TMTOMOIIU
(bU3UYECKUX METOJIOB, B OMMCAHUHU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
peAnoiokKeHue (TUIOTEe3y), pa3IndyaTh U MHTEPIPETUPOBATH MOJTYICHHBIN
pe3yibTaT, HaXOJUTh OIIMOKM B XOJI€ OIbITA, JeJaTh BBIBOJBI IO €ro
pe3yabpTaTam;

OPOBOAUTH OMBITHI MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUM WU
(bu3HUECKUX CBOMCTB Tell: GOPMYITUPOBATH MPOBEPSEMbIE IPEANONI0KEHNUS,
coOupaTh YCTaHOBKY M3 MPEIJIOKEHHOTO 000pyAOBaHUs, 3alIUCHIBATh X011
ombITa U GOPMYITHPOBATH BHIBOIBI;

BBINIOJIHATh MpPSMbIE HM3MEPEHHS] PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0béMa, CHJIBI M TEMIEpaTypbl C UCIOJIb30BAHMEM aHAJIOTOBBIX W
u(pOBBIX TPUOOPOB, 3aIlUCHIBATH ITOKAa3aHUs TPUOOPOB ¢ YUETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHU;

IPOBOAUTH UCCIIEI0OBAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BEIMYUHBI OT
IPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCHUMOCTH IyTH
PaBHOMEPHO JABMKYLIETOCS T€Ia OT BPEMEHHU JBUKEHUSI TEJIA, CUJIbI TPEHUS
CKOJILKEHHsI OT Beca Teja, KauyecTBa OOpaOOTKM TMOBEPXHOCTEH Ten U
HE3aBHCUMOCTH CHWJIBI TPEHHS OT IUIOLIAAA COIPUKOCHOBEHUS TEJl, CUJIBI
YIIPYTOCTU OT YJIMHEHUS TPYKUHBI, BHITAIKUBAIONIEH CHUIBI OT 00bEMa
NOTPYKEHHOM YaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUMN
IJIaBaHUs TEJ, YCIOBHI paBHOBECHUS! pblyara u OJOKOB), y4acTBOBaThb B
IUTAHUPOBAHWM Y4eOHOTO HWCCIIEIOBaHUSA, COOUpATh YCTAaHOBKY W
BBINIOJIHSITh M3MEPEHUS, CleAysd MNPEeIOKEHHOMY IUJIaHy, (PUKCHUPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BHUJIC



MPEIOKCHHBIX TaOMUI] U TpadUKOB, JENAaTh BBIBOJALI IO PE3yJIbTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIE H3MEpPEHUs (U3UYECCKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA KUIKOCTHU U TBEPIOTO TeJla, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHUE
BO37lyXa, BBHITAIKUBAIONIAs CHJIA, JICHCTBYIOIIAs Ha IMOTPYy)XEHHOE B
KUAKOCTh  TeNO, KOAQ(UIMEHT IMOJE3HOTO  JEUCTBHS  MPOCTHIX
MEXaHH3MOB), CIEAys TMPEIIOKECHHOW HWHCTPYKIMHM: TPH BHITOJHEHUN
U3MEpEeHUl CcoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHCISATH
3HAYCHHE NCKOMOU BEITMYHHBI;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IaCHOCTH IIPH paboTe ¢ JIaOOpaTOPHBIM
000opy10BaHUEM;

yKa3bIBaTh TMPHUHIUIBI JCUCTBUS TPUOOPOB M TEXHHYCCKHX YCTPOMCTB:
BECBHI, TEPMOMETp, AWHAMOMETpP, COOOIIAIONINECS COCYIbl, OapoMmerp,
phIyar, MOJABMYKHBIM U HETTOABUKHBIN OJIOK, HAKJIOHHAS IIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX TPHOOPOB H
TEXHHYECKUX YCTPOMCTB C ONMOpPOM Ha HMX OmucaHus (B TOM 4YHCIE:
NOJIIUITHUKHA, YCTPOMCTBO BOJONPOBOJA, THAPABINYCCKUNA TIpecc,
MaHOMETp, BBICOTOMED, IMOPIITHEBOW HACOC, ApEOMETP), UCIIONIB3YS 3HAHUS
0 CBOMCTBaxX (YM3MUECKUX SIBJICHUN U HEOOXOAMMbIE GU3HIECKUE 3aKOHBI 1
3aKOHOMEPHOCTH;

NPUBOANTh  TpHUMEpPhl  (HAXOAWTh WHQPOPMAIMIO O  TpHUMEpax)
NPaKTUYECKOTO HCTOIB30BaHUS (M3MUYECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HM 11 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHHH C TIPUOOpaMu U
TEXHUICCKUMU YCTPONCTBAMH, COXPAHECHHUS 3JI0POBBS M COOIIOCHISI HOPM
HKOJIOTUIECKOTO ITOBEACHHS B OKPY KaIOIIEH Cpee;

OCYILIECTBJIATH OTOOp HWCTOYHWUKOB wuH(popmammu B HHTEpHETE B
COOTBETCTBHH C 3aJJaHHBIM TIOUCKOBBIM 3alPOCOM, Ha OCHOBE MMECIOIIIUXCS
3HAHUM W TyTéM CPAaBHEHUSA PA3IUYHBIX HMCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0OCTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
auTepaTypy GU3MUECKOro COAepKaHUs, CIPABOYHBIE MaTepUaIbl, PECYPCHI
cetn VHTepHeT, BiameTh mpUEMaMU KOHCIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHust HHGOOPMAINY U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIE KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINK (HU3UIECKOTO COACPKAHUS, B TOM
quclie MyOJUYHO IeTIaTh KPaTKHUE COOOIIECHUS O PE3yJIbTaTax MPOSKTOB HIIN
y4eOHBIX UCCIIEIOBAHUN, TIPU ATOM TPAMOTHO HCIIOH30BATh M3YYCHHBIN



MOHSATUMHBIA anmapar Kypca (U3HUKH, COMPOBOXKAATh BBICTYIUICHUE
MpE3CHTALUEN;

MIPU BBHITIOJIHEHUU YYEOHBIX MPOEKTOB M UCCIEAOBAaHUU paclpenessTh
00sI3aHHOCTU B TPYIINIE B COOTBETCTBHHU C IOCTABICHHBIMHM 3ajadyaMu,
CICIUTh 3a BBIIOJHECHUEM IUIaHA JCWCTBUM, AaJEKBATHO OLEHUBATH
COOCTBEHHBI  BKJaJA B  JACATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJCHCTBUE, YYUTHIBAsI MHEHUE OKPYKAIOIIUX.

K xoniy oOyuenusi B 8 Kiacce npeiMeTHbIE pE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh MOHITHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBHKCHHUE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHble TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPECHHSSI OJHEpPrusi, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JICKTPUUCCKHUM 3apsifl, HJCKTPUUECKOE IMOJIe, TPOBOIHUKHU
U JUDJICKTPUKH, TIOCTOSHHBINA dJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE pPACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIJIOBOE paBHOBECHUE, CMAauMBaHWE, KAMWJUISIPHbBIC SBIICHHS, HCTIApEHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTaUM3anus (OTBEpIEBaHKE), KUIICHUE,
TeIJIonepeaayda (TeTI0NpPOBOAHOCTS, KOHBEKIIHS, U3ITy4YECHHE),
ANEKTpU3alUs T, B3aUMOJICHCTBUE 3apsANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aNMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM, 3JE€KTPOMAarHUTHAasE UHIYKIIUS)
0 ONUCAHHUIO HX XapaKTEPHBIX CBOICTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKUX SBICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
NOBEPXHOCTHOE HATSXKEHUE W KANWUISIPHBIE SBJICHHUS B MPUPOJE,
KpUcCTajulbl B Tmpupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKUE POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKUE
SABJIICHUS B atMoc(epe, dIEKTPUYECTBO >KMUBBIX OPTaHU3MOB, MAarHUTHOE
noJie 3eMitH, pei( moI0COB, POIIb MATHUTHOTO MOJIS U1 )KU3HU Ha 3emuie,
NOJISIPHOE CHUSHHE, TMPU HTOM TMEPEBOJUTHh MPAKTHUUYECKYIO 3aJady B
yueOHYI0, BBIICNATH CYIIECTBEHHBIC CBOWMCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHUIM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dusnueckre BEIMYUHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJIMIECTBO
TEIJIOThI, yJelIbHas TEIUIOEMKOCTh BEIECTBAa, yJAEJbHAs TEIIOTa
IJIABJICHUS, YJeJIbHAsl TeIUIoTa MapooOpa3oBaHusl, yHeJbHAs TeIioTa
CropaHusi TOIUIMBA, KOA(QPUUUEHT TMOJE3HOro JEHUCTBUS TEIJIOBOM



MAaIlTUHBI, OTHOCUTEIIbHASI BIAYKHOCTh BO3/1yXa, JJICKTPUUECKUAM 3apsi, Crjla
TOKa, OJEKTPUYECKOEC HAIMpPSOHKEHUE, CONPOTUBIICHHE IPOBOJTHUKA,
yJIeIbHOE COMTPOTUBIICHHUE BEUIECTBA, Pa00Ta U MOIITHOCTH YJIEKTPHUECKOTO
TOKa), TPU ONHCAHWHM TPABUIBLHO TPAKTOBATh (PU3UYECKUA CMBICIT
UCIIOJIb3YEeMBIX BEJTUYMH, 0003HAYEHUS M €TUHUIIBI (DU3UICCKUX BEITUUMH,
HAXOAUTh (OPMYJIBI, CBS3bIBAIONINE JAAaHHYI (U3MYECKYIO0 BEIMYHHY C
JIPYTHMH BEIIMYWHAMHU, CTPOUTH TpadUKH H3YyYECHHBIX 3aBHCHUMOCTEH
(bU3UYECKUX BEIUYNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYCCKUEC SBJICHHUS W TIPOIECCHI,
UCIIOJIb3YsS] OCHOBHBIC ITOJIOKCHUS MOJICKYJISIPHO-KHUHETHYCCKON TEOpHUH
CTPOEHUS BEIECTBA, MPUHIUIT CYNEPIIO3UIIUN ToJiel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUS 3apsiia, 3akoH OMa /sl y9acTKa IeTH, 3aKOH
Jlxoyns—JIeHIa, 3aKoH COXpaHEHUs SHEPTUH, TIPU ITOM JIaBaTh CIIOBECHYIO
(GOpMYITMPOBKY 3aKOHA ¥ 3aITUChIBATh €0 MaTEMaTHUYECKOE BhIPAKCHNUE;
OOBSCHATh (PU3MYECKHE TPOIECChI M CBOMCTBA TEJI, B TOM YHCIC U B
KOHTCKCTE CUTYyaIlMil MPaKTHKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
NIPUYNHHOCIICICTBCHHBIC CBS3U, CTPOUTh O0BSICHEHUE U3 1—2 JTOTHYECKUX
IaroB ¢ Omopod Ha 1—2 W3Yy4YCHHBIX CBOWCTBA (PU3MUYCCKHUX SIBICHHM,
(GU3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemats pacu€THbIC 3amadydl B 2—3 JCHCTBHS, WCIONB3YsS 3aKOHBI H
GopMymbl, CBS3bIBaIONINEe (U3MUECKHME BEIWYMHBI: Ha OCHOBE aHaH3a
YCIIOBHSI 3a/laydl 3alHChIBaTh KPATKOE YCIOBHE, BBIABISATH HEIOCTATOK
TaHHBIX JUISI pelIeHWs] 3aJadd, BBIOUPATh 3aKOHBI H  (OPMYJIBI,
HEOOXOJMMBIE JJIsi €€ pelIeHHs, TPOBOJHUTH pPacyéThl M CpPaBHUBATH
NIOJTy4YeHHOE 3HAaYCHHE (PH3NIEeCKON BEIMUMNHBI C U3BECTHBIMH JAHHBIMU;
pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO pEIINTh MPH TOMOIIH
(U3NIECKUX METOJIOB, HCIIOJIb3Ysl OIHMCAHWE HWCCIICIOBAHUS, BBIICIATH
poBEpsieMOE  TPEIONIOKEHNE, OIEHWBATh MPAaBUIBHOCTH TOPSAKA
IIPOBEICHUS UCCIICAOBAHMS, I€TIATh BBIBOIBI;

IPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3MYECKUX SIBICHUN WU
dbu3nUecKnX CBOMCTB Tel (KamUUSIPHBIE SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bhEMa, TeMIepaTyphl, CKOPOCTH MPOIECCa OCTHIBAHUS U
HarpeBaHWsl TPHU M3IYyYEHWH OT IBETA W3Iydaromied (MOTJIOMIAOIICH )
MIOBEPXHOCTH, CKOPOCTh HCTAPEHUS BOJBI OT TEMIEPATYPHI KUIKOCTH U
wiomaan e TOBEPXHOCTH, DOJEKTPU3AIMS TEeI H B3aWUMOJCHCTBUE
ANEKTPUYECKUX  3aps/iOB, B3aUMOJCHCTBHE TIOCTOSHHBIX MAarHUTOB,
BU3yaJu3allisi MarHUTHBIX TIOJEH TIOCTOSHHBIX MAarHWTOB, JEHCTBUS
MarHuTHOTO TOJIS HAa TPOBOJHUK C TOKOM, CBOMCTBA JJICKTPOMATHHTA,
CBOMCTBA DJEKTPOJBHUTATENs IOCTOSHHOTO TOKa): (OpMyIHpOBATH



MpOBEpsEMbIE MPEANON0KEHHS], COOUPATh YCTAHOBKY M3 MPEMIOKEHHOTO
000pyAOBaHUs, ONMUCHIBATH XOJ1 OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBITNIOJIHATh MPSIMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTENIBHON BIAKHOCTHU
BO31yXa, CUJIbl TOKA, HANpSIKEHUS C HCIOJIb30BAHUEM aHAJOTOBBIX
npuOOpOB M JAaTYUKOB (PU3MUECKUX BEIUYHMH, CPABHUBATH PE3YyJIbTaThI
U3MEPEHUH ¢ yuéTOM 3aJaHHON a0COIIOTHOM MOTPENTHOCTH;

IPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMUYUHBI OT
Ipyrol ¢ HCHOJB30BAHMEM  MpPSIMBIX  HM3MEpPEHUH  (3aBUCHUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TONEPEUHOTO
CEYEHHMsI U Y/IJIbHOT'O COMPOTUBIICHUS BEUIECTBA MPOBOJIHUKA, CUIIBI TOKA,
UAYUIEro 4epe3 TMPOBOJHUK, OT HANpPSDKEHUS Ha  IPOBOJHUKE,
UCCJIeIOBaHUE TMOCIEAOBATEIbHOIO M  MapaJyIebHOIO  COEIMHEHUN
IPOBOJAHUKOB): IUIAHUPOBATh HCCJIEAOBAHUE, COOMpPAaTh YCTAHOBKY H
BBITMIOJHATh M3MEPEHUs, CIeNys MPEeJIOKEHHOMY IUIaHy, (UKCHUpPOBATH
PE3yNbTATHI TOJYYEHHON 3aBUCUMOCTH B BHJI€ TaOJIUII U TpaUKOB, J1e]aTh
BBIBO/JIbI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

NPOBOAUTh KOCBEHHBbIE H3MepeHus: (U3MYECKUX BeNIMYUH (ylenabHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHUBICHUE TMPOBOJIHHMKA, pabora W
MOIIIHOCTh 3JEKTPUYECKOTO TOKa): TUIAHHPOBATh HM3MEPEHHs, COOUpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEAysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIISIT 3HAUEHUE BEJTNYUHBI;

coOJI01aTh MpaBuila TEXHUKU O€30MaCHOCTH IIpU paboTe ¢ J1abopaTOpHBIM
000pya0BaHUEM;

XapaKTepu30BaTh TMPUHIUINBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C ONOPON HAa UX ONMHUCAHHUS (B TOM YHCIIE: CUCTEMA
OTOIUICHHS JOMOB, TUTPOMETp, TApOBasi TypOUHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DIIEKTPUYECKOW DHEPIHH, DIEKTPOOCBETHTEIbHBIE MPUOOPHI,
HarpeBaTesbHbIC AIIEKTPOIIPUOOPHI (mpumepsl), AIEKTPUYECKUE
PEAOXPAHUTENH, ANEKTPOMArHUT, 3IEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTOJb3Ysl 3HaHUS O CBOMCTBaX (PU3NYECKUX SIBJICHUM M HEOOXOAMMBIE
duznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA W H3MEPUTEIIbHBIE
prOOPHI IO CXeMaM B CXEeMAaTUYHBIM PUCYHKaM (KUIAKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, [ABUTaTElb BHYTPEHHEr0 CrOpaHus,
ANEKTPOCKOII, PEOCTAT), COCTABJIATh CXEMBbl JJIEKTPUYECKUX LENend ¢
MOCJIEIOBATENILHBIM U MapaJIJIEIbHBIM COEIMHEHUEM 3JIEMEHTOB, pa3invasi
YCIIOBHBIE 0003HAYEHUS SIIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

NPUBOAUTHL  NpUMEPbl  (HAXOAUTh HHPOPMAIMIO O  MpPUMEpPAX)
MIPAKTUYECKOTO HCIIONb30BaHUA (PU3NYECKUX 3HAHUU B IMOBCEIHEBHOM



AKU3HU 7151 oOecrieyeHus: 0€30MacHOCTH MpH O0OpallleHuH ¢ nMpudopaMu U
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 310POBbsI M COOIIOACHUS] HOPM
JKOJIOTMYECKOTO IOBEAEHHS B OKPYIKAIOLLEHN Cpene;

OCYIIECTBJISITh MOUCK HMHPOpMaUUU (U3HUECKOrO COJAEpKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUs
JOTIOTHUTENIbHBIX HCTOYHUKOB BBIIEISATh HH(OPMAIUIO, KOTOpas ABIsETCS
IPOTUBOPEUHUBON MU MOKET OBITh HETOCTOBEPHOIA;

UCIIOJIb30BaTh MPH BBINOJHEHUN YYEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
AUTEpaTypy GU3MUECKOro COACpHKaHUs, CIPABOYHBIE MaTepUabl, PECYPChI
ceru HrepHer, Biaxers IpuéMaMM KOHCIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIIMHU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE MHUCbMEHHBbIE U KpaTKUE YCTHBIE COOOIIEHUS,
0000mass wHOpMaNMIO U3 HECKOJBKUX HMCTOYHUKOB (DU3NUECKOTO
coJiep KaHusl, B TOM YHCJIE yOJIMYHO MPEICTABIATH PE3yIbTaThl IPOSKTHON
WJIY UCCIIEI0BATENBCKOM IEATEIBHOCTH, IIPU 3TOM I'PAMOTHO MCIIOJIb30BaTh
U3YUYCHHBIH TOHATHMHBIA ammapar Kypca (U3uMKH, CONPOBOXKIATH
BBICTYILJICHUE ITPE3CHTALUEN;

OpU BBIMOJTHEHUH YUYEOHBIX MPOEKTOB W HCCICAOBAHMM (U3MUECKHUX
IPOILIECCOB PACIpENEsATh OO0S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMHU 3aJa4aMU, CJICAUTH 3a BBIIOJHEHUEM IIJIaHA JEUCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIAJ B
NEATEIILHOCTD IPYIIIIbI, BBICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMO/ICUCTBUE,
HPOSIBJISIS TOTOBHOCTH pa3periaTtbh KOH(QIUKTHI.

K koHIy oOyueHus B 9 kjacce npeMeTHbIC Pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPakaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMMUXCS YMCHUM:

UCIIONIb30BaTh TOHATHS: CHUCTeMa OTcuéra, MaTepHalibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIBHOCTh MEXaHHMYECKOTO NBIKEHUS, Hedopmarius
(ympyrasi, TIacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTb M NEPErpy3Ku, LIEHTP TIKECTH, aOCOIIOTHO TBEPAOE TEIIO,
IIEHTP TSHKECTU TBEPAOTO Tella, PaBHOBECHE, MEXaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, JICKTPOMArHUTHBIC BOJIHBI, IITKaJa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaJbHO30PKOCTb,
CIEKTPbl UCIYCKaHUS W MOIJIOUIEHHUs, aib(da, OeTa- U raMMa-u3inydeHus,
U30TOIBI, sIACpPHAs YHEPTETHUKA;

paznuyath sBi€HUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, DPABHOYCKOPEHHOE TMPSMOJIWHEHHOE ABWKECHHE, CBOOOITHOE
naJieHue Tell, PABHOMEPHOE JIBHXKEHUE M0 OKPYKHOCTH, B3aUMOJICHCTBUE
T€J, PEaKTUBHOE JIBIXKEHHUE, KoyieOaTellbHOE IBUKEHHE (3aTyxarollue u
BBIHY)KJICHHBIE KOJ€OaHUsl), PE30HAHC, BOJHOBOE JIBIDKEHUE, OTPaKCHUE



3ByKa, MPSIMOJIMHEWHOE pacIpOCTpaHEHUE, OTPAKECHHUE W MPEIIOMIICHHEC
CBETa, MOJIHOE BHYTPEHHEE OTPaKCHHE CBETA, Pa3jioKeHne Oeoro cBera B
CHEKTp H CJIOXEHWE CHEKTPAIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsI PAaIMOAKTUBHOCTh, BOSHHUKHOBEHUE JIMHEHYATOTO CIEKTpa
U3JTyYCHUS) 110 OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHHE HW3YYCHHBIX (U3UYECKUX  SBICHUH B
OKpyXaromeM Mupe (B TOM dYHuCiIe (PU3NYCCKUE SBICHUS B TIPUPOJIC:
NIPWINBBI U OTJIUBBI, ABWKCHUE T1aHeT COTHEYHON CHCTEMBI, PEaKTUBHOE
JBUKECHUE IKUBBIX OPTraHW3MOB, BOCIIPUSATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CCEHCMUYECKHWE BOJIHBI, I[yHaMH, 3XO0, IIBeTa Tel,
ONTHYECKHE SBJICHUS B TMPHUPOJC, OMOJIOTHYECKOE JEHCTBHE BHJIMMOTO,
yIbTPaUOIETOBOIO W  PEHTICHOBCKOTO M3JIYyYEHUH, €CTCCTBCHHBIN
PaIMOAaKTHBHBIA (OH, KOCMHYECKHE JIYYd, DPaJUOAKTHBHOE H3IIYUYCHHE
NPHUPOJHBIX MHHEpAJIOB, JCHCTBUE pAIUOAKTUBHBIX W3JIYYCHHH Ha
OpraHu3M 4eJIOBEKa), NPH ATOM IEPEBOJMTHh MPAKTUYCCKYIO 3a7ady B
y4eOHYI0, BBIICIATH CYIICCTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3HMUCCKUX
SIBJICHU;

ONMKCHIBATh MU3yUYEHHBIE CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONb3YS
¢usznueckre BEeTUYHHBI (CpeHSE M MTHOBEHHas CKOpPOCTh Teja TNpH
HEPAaBHOMEPHOM [IBI)KEHUH, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CUJa YNPYTrOCTH, CHUJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TMaJeHusi, BEC Tejla, HUMIYJIbC TeNa, WMITYJIbC CHJIBI,
MexaHu4deckass pa0oTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTECHIIMAJbHAS DHEPIHsl CKATOU
PYXUHBI, KHHETUYECKasi SHEPT U, OJIHAS MEXaHUYECKasi YHEPT s, IEPUO/]T
U 4YacToTa KoJIeOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBETa, IOKa3aTeldb NPEIOMJICHUS Cpelbl), TpPU ONMUCAHUU
NPAaBWIBHO TPAKTOBATh (PU3UYECKHM CMBICT HCIIONB3YEMBIX BEIHYMH,
0003HaueHUsI W EAWHHIBI (U3MUYECKUX BEIUYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMU BEIMYHMHAMU,
CTpOUTH TpaWKu N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH;
XapaKTepru30BaTh CBOWCTBA Tel, (HU3UYECKUE SBICHUS W IPOIECCHI,
UCTIONIB3YS 3aKOH COXPAHEHHS YHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
NPUHIAIT  CYNEPHO3UIIUNA CHJI, TPHHIMI OTHOCUTENbHOCTH [ ammies,
3akoHBl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCa, 3aKOHBI OTPKCHUS U
NIPEIOMJICHHSI CBETA, 3aKOHBI COXPAHEHUS 3apsAI0BOTO U MAaCCOBOTO YHCEI
NP SIIEPHBIX PEAKIUAX, TMPU ITOM J1aBaTh CIOBECHYIO (OPMYIHMPOBKY
3aKOHA W 3aITUCHIBATh €T0 MATEMATHYECKOE BHIPAKCHICE;



OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTyallud NPAKTUKOOPUEHTHPOBAHHOTO XAPAKTEPAa: BBISBISITH
MPUYUHHO-CJIEICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
1aroB ¢ Omnopod Ha 2—-3 U3Yy4YEHHBIX CBOWCTBA (PU3MYECKHUX SIBICHUM,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3a/1auu (OMUPAIOIIHUECS HA CUCTEMY U3 2—3 ypaBHEHH ),
UCIIOJIb3YA 3aKOHBI U (POPMYJIbI, CBSA3BIBAIOIINE (PU3NYECKUE BETUYUHBI: Ha
OCHOBE aHaJIh3a yCJIOBUS 33J]a4M 3alKUChIBATh KPATKOE YCIOBHE, BBISBIATD
HEJO0CTAIOIIME WM U30BITOYHBIC JaHHBIE, BEIOMPATh 3aKOHBI U (HOPMYJIBI,
HEOOXOJMMbIE ISl pEIIeHUs, NPOBOAUTH pacuy€Tbl M  OICHUBATH
PEANMCTUYHOCTH TOJYYEHHOI'0 3HAaUeHUs (PU3NYECKON BETUUHHBL;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pElIUTh NpH MOMOUIU
(Gu3MUEeCKNX METO/OB, HCIOJb3Yysl ONHUCAHHE MCCIEIOBaHUS, BBIIEIATH
npoBepsieMOe  TPEIONIOKEHUE, OLEHUBATh MPABUIBHOCTh IOPSAKA
NPOBEJICHUS  HMCCIIEIOBAHUS, JIeJlaTh  BBIBOJABI, MHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOICHHUI U ONIBITOB;

OPOBOAUTH OMBITHI MO HAOTIOAEHUIO (PU3MYECKUX SIBICHUM WU
¢u3nuecknux CBOWCTB Tell (M3y4yeHUE BTOpOro 3akoHa HbproToHa, 3akoHa
COXpaHEHHUsl HHEPrHM, 3aBHUCUMOCTh IMEpHoAa KojeOaHUM NpPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U >KECTKOCTU NPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATY Il MaJbIX KOJI€OaHUH, MPAMOJIMHENHOE pacIpOCTpaHEHUE CBETA,
paszioxeHue Oelloro cBeTa B CIEKTP, U3YUYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOWCTB M300pakeHMs NpeaMeTa B coOuparomiei
JUH3€, HaOJIOJEHHE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB M3IYUYEHMS):
CaMOCTOSITEJILHO  cOOMpaTh yCTAaHOBKY U3 HW30BITOYHOro Habopa
000py10BaHUS, OMUCHIBATH X0/ OIBITA U €r0 PE3YIbTaThl, POPMYIUPOBATH
BBIBOJIbL;

HOPOBOJIUTH NMPU HEOOXOJUMOCTHU CEPUI0 MPSAMBIX U3MEPEHUM, OIpenessis
cpeqHee 3HAaueHHE H3MepseMoil BenuyuHbl ((POKycHOE paccTosiHue
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp cHOcO0a HW3MEPEHHUS
(u3MepuTenpHOro npudopa);

OPOBOJIUTh HCCIIEOBAaHUE 3aBUCUMOCTEM (U3NYECKUX BEJIHYUH C
UCIIOJIb30BAHUEM MPSMBIX H3MEPEHHM (3aBUCUMOCTb ITyTH OT BPEMEHH IIPU
PaBHOYCKOPEHHOM JBMJ)KEHHMHM 0€3 HadaJbHOW CKOpPOCTH, NEpHOJa
KoJIeOaHMI MaTeMaTHYeCKOTO MasTHUKA OT JJIMHBI HWUTH, 3aBUCUMOCTHU
yria OTpa)K€HUsl CBETa OT yrja NaJeHUs W yria NpejJoMIIEHHs OT yrIja
najeHus1): IJJAHUPOBAaTh HCCJEJAO0BAHHME, CaMOCTOATEIBHO COOMpAaTh
YCTAaHOBKY, (PUKCHUpOBAaTh  pe3ydbTaThl IOJYYEHHOM  3aBUCUMOCTH



bu3MYecKUX BEIWYUH B BUAEC TaOMUIl U rpadUKOB, NEIaTh BBIBOABI IO
pe3ysbTaTaM MCCIICIOBAHUS;

MPOBOJIUThL KOCBEHHBIE W3MEPCHHUS (U3HUECKUX BEIUYUH (CpemHss
CKOPOCTb U YCKOpPEHHE TeJia TIPU PAaBHOYCKOPEHHOM JIBI)KCHHUH, YCKOPCHUE
CBOOOJHOTO TAaaCHHS, JKECTKOCTh TPYKUHBI, KOIDPUIUMEHT TpEeHUs
CKOJIBKCHHSI, MEXaHW4YecKas padoTa M MOITHOCTh, YacTOTa W IEPUOJ
KoJieOaHWA MAaTeMaTHYeCKOTO0 W TPYKHHHOTO MAasTHHUKOB, ONTHYECKas
cuia coOuparomied JUH3bI, PaJAUOAKTUBHBIA (OH): IJIAHHUPOBATH
U3MEpEHUs, COOMpaTh SKCICPUMCHTAIBHYIO YCTAHOBKY U BBITIOJHATH
U3MEpPEHUs, CIeAys NPEIJI0KESHHON WHCTPYKIIMH, BBIYUCISITH 3HAUCHUC
BEJIMYHMHBI U aHAJTU3UPOBATH MOJIYUCHHBIC PE3yIbTaThl C YIETOM 3aaHHOU
MIOTPEITHOCTH U3MEPEHUI;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IIaCHOCTH IIPH paboTe ¢ JIa0OpaTOPHBIM
00opy10BaHUEM;

pa3auYaTh OCHOBHBIC TIPU3HAKW HW3YYCHHBIX (HU3UYCCKUX MOJICIICH:
MaTepHalibHas TOYKa, a0COJIOTHO TBEPIOE TEJIO, TOYCYHBIH HMCTOYHHK
CBeTa, JIy4, TOHKAas JINH3a, TUIaHeTapHast MOJIC]Ib aTOMa, HYKJIOHHAst MOJICITb
aATOMHOTO sJIpa;

XapaKTepu30BaTh TMPUHLHUINBI  JACHCTBUS  W3YYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpO Ha HUX OMUCaHUs (B TOM YHCIIE:
CIUJOMETP, NATYUKK TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, KaMmepa BuibCcoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBaX (PUBMYECKUX SABJICHHMHM W  HE0oOXoauMble (HU3NUECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH MU3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, U3MEPUTETBHBIX TPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB MPH
pemieHny  y4eOHO-TIPAKTUYECKUX  3a7a4, ONTHYECKHE CXEMBbI IS
MOCTPOCHHUS N300paKEHUH B IJIOCKOM 3€pKajie U COOUpAIONIeH JIMH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3WYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH O0pallleHnu ¢ MpuOopaMu U
TEXHHYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbsI U COOTIOICHUS HOPM
AKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH Cpee;

OCYIICCTBIISITh TOUCK HHpOpManuu (GU3HUECKOTO COJACpKAHHS B
WNuTepnHere, caMOCTOSITENBHO (OPMYTUPYS MMOUCKOBBIN 3aMpoC, HaXOIUTh
MyTH OMpPENeNICHUsI TOCTOBEPHOCTH MOJIYyUYCHHON WH(OpPMAIMN Ha OCHOBE
MMEIOIINXCS 3HAHUH U IOTIOJTHUTEIHHBIX UCTOYHUKOB;



MCII0JIB30BaTh MPHU BHINOJHEHUH YyYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
JAUTEPaTypy PU3HUECKOrO COACPHKAHUs, CIPABOYHBIE MATEpUAIIbl, PECYPCHI
cetu VHTepHer, BiaAeTb MNpUEMAMU KOHCIEKTHPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HH(YOPMALUMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHbOpMAIIMK U3 HECKOJBKUX HCTOYHMKOB (PU3NYECKOTO COJIEpIKaHUs,
nyOJIMYHO MPEACTABIATh PE3YIbTaThl MPOSKTHON MIIM UCCIIEI0BATEIbCKON
NEeSATeNbHOCTH, TMPU OSTOM TPaMOTHO  HCIOJIb30BaTh  M3Y4YEHHBIN
NOHSATUMHBIA amnmapaT u3y4aemMoro paszzena (U3MKd U CONPOBOXKIATH
BBICTYIIJIEHUE TMpEe3eHTalMel ¢ y4€TOM OCOOEHHOCTEW ayauTOpUu
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [{OK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmiorexa HOK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I TO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pa3znen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUN BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEeCTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnuoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.eds00.ru/7f416194



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

bubmuoreka [JOK

2 41 4 1
3 HEPLULA, Macca, IUIOTHOCTS https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
. .B 14 2
33 (ua. Buat cin https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
JlarieHue KuAKOCTH ° https://m.edso00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pasznen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOMHOCTD https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubmorexa HOK
https://m.eds00.ru/7f416194
5.3 MexaHudeckast SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Uroro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12



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

8 KUIIACC

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. TenjioBble siBJIeHUsI
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKHE 3apAIbl. 3apsKEHHbBIE Tela 5 1 bubnuoreka [IOK
' U X B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 2 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SIBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITIAN MLy KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 4 14.5



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

9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznea 1. Mexanu4yeckue siBJICHUSA
MexaHn4ecKoe JIBMKEHNUE U CIIOCOOBI €T0 bubmmoreka [{OK
1.1 10 1
OIIMCAaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAUMOJeCTRHE Tel https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomHoreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
buo OK
2.1 Mexaunueckue KojieOaHus 7 3 nommorexa 11
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnuecKue BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3jaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DJIEKTPOMAarHuTHOE MOJIe U 6 5 bubnunoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6

Pa3nen 4. CBeToBEI€ SIBJEHUS



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

4.1 3aKOHBI pacIpOCTPAHCHUS CBETa 6 2 bubmorexa OK
' pactpoctp https://m.edso0.ru/7f41a4a6
bubmmoreka [{OK
4.2
JIuH3bI ¥ on'TUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4. P 2
3 a3JI0)KeHHE OEJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
bubmmoreka [{OK
A nu 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41ada6
bu6moreka [IOK
2 1
> (-Tpoetiite aTOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Fnepibie peatui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pa3nen 6. [loBToOpuTE/ 1bHO-00001IaK0 M MOY b
6.1 [ToBTOpEeHue u 0000IIEHNE COACPIKAHUS 9 5 bubmuoreka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 27



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




IHOYPOYHOE IIVIAHUPOBAHHUE

7 knacc
KosnyecTBo yacos Jara DJIeKTpOHHbIe N poBbIe
Ne n/m Tema ypoka o0pa3oBaTejibHbIE
yp Beero Kontpoabusie | IIpakTuyeckue W3yueHHs P
padoTsI padoThbI pecypchl
Pa3nen 1. @u3uka u eé poJib B NO3HAHMHU OKPY:Kalollero Mmupa (6 yacon)
1 dwusnka — HayKa 0 IPUpPoJIe 1 1 wenens | bubnuoreka [JOK
2 HayuHble MeTOIbI H3YUSHHS IPUPO,IbI 1 1 wenenss | https://m.edsoo.ru/ff09f72a
HekoTopsie pu3ndeckne TEpMHUHEIL.
3 o pere ¢ p 1 2 Hezmens | bu6mmorexa [IOK
W3WYECKUE BEJIMYUHBI U UX U3MEpPEHUE
N https://goo.su/Ynkh
4 TOYHOCTP M NOTPEMIHOCTD U3MEPEHU I 1 2 "Hepens
JlabopaTtopHas pabota «OnpenencHue
5 p P p pel 1 1 3 Henens
MOKa3aHUN U3MEPUTEITHHOTO TTPUOOpay
®u3rKa u ee BIUIHNUE HA Pa3BUTHE
6 TexHuku. O000IICHNE U KOHTPOJIb TI0 1 0,5 3 Henens
pazneny «Pu3nKa U ee pojib B MUPE»
Pa3znen 2. IlepBoHayaibHbIe CBeEHUS 0 CTPOEHHH BellecTBa (5 4acoB)
Crpoenue BemectBa. OMNbITHI
7 OII()aSBIBaIO Hlie HUCKpPETHOE ZJT OCHUE 1 4 nenens bubmorexa I[IOK
A HC MCKD p a https://m.edsoo.ru/ff09fe0a
BEIIECTBA.
JlabopaTtopHas pabora Ne2 «Omnpenenenue bubnuorexa [JOK
8 1 1 4 genens ] .
pasMEpOB MaJIbIX TEID) https://goo.su/eXJjS
9 JIBrykeHre u B3aUMOACHCTBUE YaCTHII 1 S Helels bu6mmoreka [JOK
BEIL[ECTBA g https://m.edsoo.ru/ff0a013e
ArperaTHble COCTOSIHHSI BEILIECTBA.
10 Pa3nnune B MOJIEKYIISIPHOM CTPOEHUH 1 5 Henens
TBEPJIbIX TEJ, )KUJIKOCTEU U Ta30B. bu6mmoreka [JOK
OCoOeHHOCTH arperaTHbIX COCTOSHUM https://m.edsoo.ru/ff0a0378
11 BObI. O000IIEHHE U KOHTPOJIb O Pa3/ieny 1 6 Henens

«CTpOGHI/Ie BCIICCTBA»



https://m.edsoo.ru/ff09f72a
https://goo.su/Ynkh
https://m.edsoo.ru/ff09fe0a
https://goo.su/eXJjS
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

Pa3nen 3. /IBu:kenue u B3anmogeiicreue teda (20 yacon)

12 Mexannueckoe 1BukeHue. PaBHoMepHoe 1 1 6 Helels bubnuorexa [JOK
HEPaBHOMEPHOE JIBIIKCHHE a https://m.edsoo.ru/ff0a05c6
13 Cxkopoctb. EauHuIel CKOpOoCTH 1 7 Henens bubmorexa HOK
) https://m.edsoo.ru/ff0a079c
14 Pacuer nytn u BpeMeHU JBUKECHUS 1 7 Henend Bubmmorexa HOK
https://m.edsoo.ru/ff0a0ae4
15 II;I;{aeI/II):/IIZI ﬂ.e;(?;(;);ei};pg;? n MYrHa 1 8 Hemest bubmaorexa [IOK
M P 4 https://m.edsoo.ru/ff0a0c10
W3MCHECHHSI CKOPOCTH JIBFDKECHUS Tell
Macca tena. Eqununel Mmacesl. I3Mepenne bubnuorexa [JOK
16 Macchl Ha Becax 1 8 nenens https://goo.su/eJmFmc
bu6moreka [IOK
17 IImoTHOCTE BelecTBa 1 9 Henens https://m.edsoo.ru/ff0a0fee
18 Pacuet macchel 1 00beMa Teja 1Mo ero 1 9 Hexels bu6moreka [IOK
[IJIOTHOCTH A https://clck.ru/3CRxVR
JlabopaTtopHas pabota Ne3 «Omnpenenenue bu6moreka [IOK
19 IUIOTHOCTH TBEPIOTO TEIIa» 1 10 nenens https://clck.ru/3CRxYD
20 Pemrenue 3agaud mo reme «MexaHuuecKoe 1 10 Hexenst bu6moreka [IOK
nBuxkeHue. Macca. [I1oTHOCTB BEIECTBA» a https://m.edsoo.ru/ff0al23c
Cuna. SIBnenue tarorenus. Cuia Enbmorexa HOK
21 j ) 1 11 menens | https://clck.ru/S3CRxeK
TSDKECTH.
bubmuoreka [JOK
22 Cuna ynpyrocrtu. 3akoH ['yka. 1 11 Henens http://surl. liwzxqdx
CBsi3b MEX]1y CHJION TSAXKECTU U Maccou bu6mmoreka [JOK
23 tena. Bec rena. 1 12 nenens https://m.edsoo.ru/ff0al778
JlaboparopHas pabota Ned «3yuenue
o 3aBUCHUMOCTH pacTshKeHHs (nedopMaIiium) 1 12 Hexens

MIPY>KUHBI OT NPUJIOKEHHOU CUIIBDY.
Jlunamomerp



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://goo.su/eJmFmc
https://m.edsoo.ru/ff0a0fee
https://clck.ru/3CRxVR
https://clck.ru/3CRxYD
https://m.edsoo.ru/ff0a123c
https://clck.ru/3CRxeK
http://surl.li/wzxqdx
https://m.edsoo.ru/ff0a1778

o5 Cuiia TsSKeCTH Ha APYruX IUlaHeTax. 1 13 Heneus bubnuorexa [JOK
DU3NYECKUE XAPAKTEPUCTUKH TIAHET A https://m.edsoo.ru/ff0a1502
Cuna tpenus. Tpenue nokos. TpeHue B bubnuorexa [JOK

2 1 1

6 HPUPOJIC M TEXHHKE. 3 mepiens https://m.edsoo.ru/ff0alb9c
CrnoxeHue IByX CHJI, HallPaBJIEHHBIX 10 bubnuoreka [JOK

27 . Z o 1 14 menens .

OJTHO¥ mpsiMoii. PaBHOIe#iCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
JlabopaTtopHnast pabota No5 «3yuenue
3aBUCHMOCTH CUJIbI TPEHUS CKOJIbKEHUS OT bubnuotexa [JOK

28 1 14 "Henens ]

CHJIBI JIABJICHUSI U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONIPHUKACAOIINUXCS] TOBEPXHOCTEN»

29 Pemenue 3agaq mo reMe «CHIIEL B 1 15 Heens bu6moreka [IOK
IPUPOJIE» A https://m.edsoo.ru/ff0alde0
Pemenne mo Temam: «MexaHndeckoe

30 IBIDKEHHEY», «Macca, INIOTHOCTEY, «CHIIBI 1 15 senens
B MPUPOJIC»

KonTtponbHas paboTa mo Temam:

31 «MexaHndyeckoe IBMKeHuey, «Macca, 1 16 "Henens

IJIOTHOCTEY, «CHIIBI B IPUPOJIEN
Pa3znen 4. laBieHne TBEPABIX TeJl, ;KUAKOCTEl U ra3oB (19 yacon)
JHasnenue. CriocoObl yMEHBIICHHUS U bu6mmoreka [JOK

32 YBEIUYEHUS JTaBICHHS 1 16 nenens https://m.edso0.ru/ff0a20a6

33 JaBiaenue rasa. 3aBUCHMOCTD JIaBJICHHS 1 17 nexens BI/I6J‘I.I/IOTeKa HOK
raza oT 00bEMa, TeMIeparypsl https://m.edsoo.ru/ff0a2376

bubmuoreka [JOK

34 JlaBiienue B s)kuakocT. 3akoH [lackans 1 17 nenens https://m.edso0.ru/ff0a25h0
PacueT paBneHus )KUAKOCTH HA THO U bu6mmoreka [JOK

35 CTEHKH cocy/a 1 18 nenens https://m.edsoo0.ru/ff0a2826

36 Pemrenue 3agau o reme «3akoH Ilackans. 1 18 Hexens
3akoH Apxumena»

37 CooOmaromuecs cocyabl 1 19 nenens bubmotexa [IOK

https://m.edsoo.ru/ff0a2970



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970

38 Bec Bo3myxa. ATMocdepHOe AaBlieHuE. 19 Henens bubnuorexa [JOK
[Toyemy cymecTByeT 000JI0YKa 3eMIIH https://m.edsoo.ru/ff0a2b5a
N3mepenune atMochepHOTo JaBIICHHUS. bubmorexa HOK
39 Ombit Toppres 20 mepens | https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
40 Bapomerp - anepoun. AtMmochepHoe 20 Hexens bu6mmoreka [IOK
JaBJICHHE HA Pa3JIUYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
a1 Manomertpsl. [IopIIHEBOM KUIKOCTHBIN 21 Hexens
Hacoc
. bubnuotexa [JOK
42 I'mppaBinnuecknii npece 21 nenens https://m.edsoo.ru/f0a3136
HWCTBHE KUIKOCTH U Ta3a H
43 ggr;ymele{HoeﬂB (I){(I:/IX Ten(e)waBaI?OH 22 "Henens bubmmorexa IOK
: https://m.edsoo.ru/ff0a3276
Apxumena
TOpHAs Ta Ne6 «1 HHI
44 Ebifgﬁzngzmiuelﬁ SI(/)IH?,IN;%I;;CT]Sayyl}I(?meEI Ha 22 "Hepens bubmmorexa IOK
’ https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOE B JKUJIKOCTb TEJI0»
JlabopaTopHas paboTa 1o Teme
«VccreioBanme 3aBHCHMOCTH BECa TeJla B bubmorexa IIOK
45 N N 23 "epens
BOJIE OT 00BbEMA OTPYKEHHOH B )KUIAKOCTh https://m.edsoo.ru/ff0a3514
YaCTH TeJIa»
bu6mmoreka [JOK
46 Tnasase Tex. 23 menens https://m.edsoo.ru/ff0a3a96
47 Ha6opavTopHa;1 pabota Ne§ «BrisicHeHUe 24 Henens BI/IG?'II/IOTGK.a HOK
YCJIOBHII TUTABAHMS TeJa B )KUIKOCTH http://surl.li/hbnymg
48 [1naBanue cynoB. BoznyxomnnaBanue 24 Henens bubmorexa [IOK
) https://m.edsoo.ru/ff0a3654
49 Pemenue 3amau o TeMaEdZ «JlaBnenue 25 Henens BI/I6J'I.I/IOTeI(a HOK
TBEPJIBIX TEJI, XKUJIKOCTEH U ra30B» https://clck.ru/3CRyUe
KonTponsHas paboTa o Temam:
50 «/laBiieHne TBEPABIX TEI, )KUIKOCTEN U 25 nepens

ra3oB»
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Pa3nen S. Pabora u MomHocTh. JHeprus (11 yacoB)
51 Mexanndeckas pabota. EquHHIBI paOoThI 1 26 Henens bubnmorexa [TOK
' https://m.edsoo.ru/ff0a3f82
bu6mmoreka [{OK
52 MomHocTs. EQUHUIEI MOIIIHOCTH 1 26 Henens https://m.edso0.ru/ff0a3f82
o | mRoemae e, P Panonece | 7 e BIOOTER LOK
P ' ’ M s https://m.edsoo.ru/ff0a48a6
MIPUPOJIE.
bubmmoreka [{OK
54 broku. «3010T0€C MPaBUIIOY» MEXaHHKHU 1 27 wenens | http://surl.li/dyxvxv
http://surl.li/ncxrzw
JlabopaTtopHuas pabota Ne9 «BrisicHeHne bubnuorexa [JOK
S5 YCIIOBHSI PABHOBECHSI PhIYaray 1 . 28 nepens https://m.edsoo.ru/ff0a478e
Koadunuent noneznoro neicTBus Bubmiorexa [[OK
56 MexaHu3Ma. Pemrenue 3amay 1o reme 1 28 Henensa )
" " https://m.edsoo.ru/ff0a4c48
Pa6ora, momuocTh, KIT/]
57 JlabopaTopHas 121360Ta Nel0 «M3mepenue 1 1 29 Henens
KIIJI HaKIIOHHOM IIOCKOCTH
58 Mexannueckas sHeprusi. Kunetnueckas u 1 29 Hemeis bubnuorexa [JOK
MOTEHI[HAIbHAS DHCPTHSI a https://m.edsoo.ru/ff0a4252
59 3aK0oH COXpaHEHUsI MEXaHUYECKON dHEPTUU 1 30 Henens bubmmorexa LIOK
P p A https://m.edsoo.ru/ff0a4360
60 Pemtenue 3amay o reme «Padora u 1 30 Henens
MOIIHOCTb. DHEPIUsD»
Pemtenue 3amay no reme «Padora u
61 MOUIHOCTb. DHeprus». IIpoBepounas 1 1 31 nenens
paboTa 1o JaHHOU TeMe
Pa3nen 6. IloBTopenne n 006061menne (7 4acoB)
Pemenue 3a1a4 1o BceM pazjenam GU3NKU bubnuoreka [IOK
62 7 knacca ! 31 nenens https://m.edsoo.ru/ff0a4ffe
Pemienue 3a1a4 1o BceM pazaenam GU3NKU bubnuorexa [IOK
63 7 knacca ! 32 Heyens https://m.edsoo.ru/ff0a4ee6
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Htorosast KOHTpoJIbHASA

64 pabora/Beepoccuiickas mpoBepodHast 1 32 Henmens
pabora
Vpok-npaktukyM "Pacuér MoniHocTH,

65 P PaKTHIYM N HI " 1 1 33 Henens
pa3BHBACMOU IIPH MOIBEME T10 JICCTHHUIIE
Ypok-nnpakTukyMm "DKcriepuMeHTaIbHOE
onpeeNeHne N3MEHEHUST KHHETUYECKON U

66 pel . 1 1 33 Henend
MOTCHIIMATLHON YHEPT UM MPH CKATHIBAHUT
Tea 0 HAaKJIOHHOM IIJTIOCKOCTH"
O6o6menue. [logseneHue UTOTOB 3a Kypce

67 1 JBCA P 1 34 genens
¢u3uku 7 kinacca
O6o0menue. [logseneHue UTOTOB 3a Kypc

68 m JBen yp 1 34 wenens
¢buzuku 7 kimacca

OBUIEE KOJIMYECTBO YACOB I10 68 12

[TPOI'PAMME




8 KIIACC
IHOYPOYHOE IIVIAHUPOBAHHUE

KoaunyecTBo yacoB

Jara

DJIeKTpOHHbIe HH(poBbIe

Ne i/ Tema ypoka o0pa3oBaTe/IbLHbIE
yp Beero Kontpoasubie | [IpakTuyeckue W3yueHHs P
padoTsI padoThbI pecypchl
Pa3nein 1. TeroBble siByienus (27 yacon)

1 OcCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO- 1 | Hexens bubnuoreka [JOK
KMHETUYECKON TEOPUU CTPOEHHUS BEIEeCTBA : https://m.edsoo.ru/ff0a5256
ArperatHrle COCTOSIHUS BEIIECTBA Bubmiorexa LIOK

2 K icmnnnqecxne 1 aMophHBIS Te.ﬂa 1 1 Henensa | https://m.edsoo.ru/ff0a540e

p p https://m.edsoo.ru/ff0a5800
CMauuBaHUe U HECMaYNBaHUE.
3 Kammnasapasie sBiaeans. [loBepXxHocTHOE 1 2 Henens bubmorexa LIOK
p ) p a https://m.edsoo.ru/ff0a5530
HaTsDKEHHE
Tennosoe nBwxkenue. Temmeparypa. bubmuorexa [JOK

4 1 2 Henens
TermoBoe pacliMpeHue U CKATUE https://m.edsoo.ru/ff0a5a26
Bayrpennsis sueprusi. CriocoObl H”3BMEHEHHS bubmuorexa [JOK

5 . 1 3 Henens
BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60

6 Buaer Tenmnonepenaun 1 3 Henend Brbmorexa LOK

A pel a https://m.edsoo.ru/ff0a6412

7 KonunvecTBo TennoTel. EMUHUIBI KOTUYECTBA 1 4 Henes bu6mmoreka [JOK
TEIJIOTEL. Y AeNIbHAS TEINIOEMKOCTD a https://m.edsoo.ru/ff0a6976
Pacuer xonmnyecTBa TEILIOTHI, HEOOXOJUMOTO

8 JUIST HarpeBaHUs Tela UIn BBI’,I[GJ'I}IGMOIIEO M 1 4 nenens Brbmorexa IJOK

P https://m.edsoo.ru/ff0a6a98
TPU OXJIAKICHUU.
YpaBHEHHE TEILUIOBOTO OaslaHca.
TennooOMeH U TEMIIOBOE PABHOBECHE. bubmuoreka K
9 b 1 1 5 Henens 6maoTexa HO

JlaGopatopHnas pabora Nel «M3ydeHune
YCTPONCTBA KaJIOPUMETPa»

https://m.edsoo.ru/ff0a7088
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10

Jlaboparopuas pabota Ne2 «/3yuenue
MpoIecca TermIo00MeHa»

5 Henens

11

Jlaboparopuas padota Ne3 «3mepenue
yJIeTHHOM TETUIOEMKOCTH BEIECTBAY

6 Henena

bu6mmoreka [{OK
https://m.edsoo.ru/ff0abbb0

12

OHeprus TomIuBa. Y ienbHasl TEerjaoTa
CropaHus

6 Henena

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a7b5a

13

Pemenne 3a1au o reme « TemtoBrie
SIBJIICHUA 663 N3MCHCHUA anel"aTHOFO
COCTOSTHUSD)

7 "Henmens

14

[InaBneHue n oTBEpAECBaHUE
KPUCTAJNINYECKUX TeJl. Y IeJIbHAs TerIoTa
TJIaBJICHUS

7 Henens

bubmmoreka [{OK
https://m.edsoo.ru/ff0a71d2

15

I'paduk nnaBiaeHus U OTBEpACBaHUS
KpUCTAJUIMYECKUX Tel. Pemenue
rpaduyeckux 3anay

8 Hemens

16

[TapooOpazoBaHue 1 KOHIEHCAITHSI.
Ucnapenue

8 Henens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a740c

17

Kunenwne. Y nenpHas Terwiora
napooOpa30BaHMs U KOHJICHCAIIHH.

9 Henena

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

18

Pemenue 3anau «OnpeneneHne KOauyecTa
TEIJIOTHI TPY U3MEHEHUH arperaTHOTo
COCTOSIHUSI BEIIECTBAY

9 "Henena

19

Pemenue 3anau «OnpeneneHne KOIuyecTa
TEIJIOTHI IPY U3MEHEHUH arperaTHoro
COCTOSIHUSI BEIIECTBAY

10 Hemens

20

Brnaxnocts Bo3ayxa. JlaboparopHas pabota
Ned «3mepenne BIaKHOCTH BO3IyXa»

10 Hemens

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

21

Pemenue 3an1au Ha onpenesieHue BIa)KHOCTH
BO3]lyXa

11 Henens

22

Pabora raza u nmapa npu pacmupeHuu.
JlBuratens BHyTpeHHero cropanus. [laposas
TypOuHa

11 Henens



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
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KII[ TermoBoro nurarens. Tennosbie

bubmuoreka [JOK

23 o 12 Henens
JBUTATEIIM U 3alUTA OKPYXKAIOLIEH cpebl s https://m.edsoo.ru/ff0a7c7c
Pemenne 3agau o teme «OnpeneneHue

24 I pel 12 "Henensa
KIIJI TenmoBoro aBuratesis»

Pemenne 3ama4 mo reme "TemioBkie

25 SIBJICHUSA H;IMeHeHHe arperaTHblX COCTOSIHUN 13 "Henensa Bubmmorexa HOK
Bemecm‘a" p https://m.edsoo.ru/ff0ag3f2
Pemenne 3ama4 mo reme "TennoBkie

26 siBiIeHUs. VI3MeHeHne arperaTHbIX COCTOSIHUM 13 "Henens
BenecTBa"

KontpoibHas padota mo TeMaM "TemioBkie

27 SIBJ'IeIfI/ISI I/I3M£H€HI/IG arperaTHeIX COCTOSHHUH 1 14 senens bubmorexa LIOK

BeIIIeCTB.a" p https://m.edsoo.ru/ff0a86ae
Pa3znes 2. DilekTpuyeckue 1 MarHuTHble siBjieHus (35 yacoB)

o8 DnekTpuzanus Ten. Bzanmopaeictue 14 nenens bu6mmoreka [IOK
3apsKEHHBIX TEJ. https://m.edsoo.ru/ff0a87e4
Onexrpockomn. IIpoBoIHUKN 1

29 P POBOZ 15 "Henens
HEMPOBOJHUKH JICKTPUYECTBA
3akon Kynona. Dnekrpuueckoe moie.

30 HanpsikeHHOCTB 3JIeKTpUYECKOro MOJIS. 15 Heest bubnuoreka [JOK
[TpuHIUIT Cynepno3uIuy ANEKTPUUECKUX A https://m.edsoo.ru/ff0a8a0a
nojaeH

€JIMMOCTb JIEKTPUYECKOTO 3apsia.

31 A 16 Henens
OnektpoH. CTpoeHue atoma A
OObscHEHUE EKTPUIECKUX SBICHUI. bubnunoreka [JOK

32 3 16 "Henens )

AKOH COXPaHEHUSI AJNEKTPUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
ONEKTPUYCCKUI TOK, YCIOBHS €0
33 C eCI;BOBaHI/I;I I/IC:Fg‘IHI/IKI/I 17 Henens Bubmiorexa IJOK
ym ’ https://m.edsoo.ru/ff0a95a4
3IEKTPUYECKOTO TOKA
ONEeKTpUYECKUH TOK B METaJIaX, JKUIKOCTIX bubanoreka [IOK
34 p » AU 17 Henens 1

H ra3ax

https://m.edsoo.ru/ff0a9838
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JIeNCTBHS DIIEKTPUYECKOTO TOKA. bubmuoreka [IOK
35 18 nenens
HamnpaBiieHne 31eKkTpu4ecKoro Toxka https://m.edsoo.ru/ff0a96b2
36 DneKTpuyecKas 1enb U e€ COCTaBHbIC YaCcTH 18 Hemens
Cuna toka. EAMHULIBI CHITBI TOKA. Bub6mnoreka LIOK
37 19 nenens
Amnepmerp. M3mepenue cuibl TOKa https://m.edsoo.ru/ff0a8bd6
Jlaboparopuas padota Ne5 «Coopka
38 MEKTPUICCKOM [T U H3MEPECHHUE CHITBI 19 nenens
TOKA B €€ Pa3JIMYHBIX YyUaCTKaxX)
DnekTpuueckoe HanpspkeHue. EquHuib
HanpspkeHus. Bonbtmerp. M3mepenue bubnnorexa [JOK
39 20 "enens ]
HanpsDKEHHs. 3aBUCUMOCTD CHITBI TOKA OT https://m.edsoo.ru/ff0a9e14
HaIPSDKCHUS
JlabopaTtopnast pabota Ne6 «M3mepenue
40 HaIpsDKEHUS Ha Pa3IMYHbIX Y4aCTKax 20 Henens
AIIEKTPUYECKOUN LIETIN
DNEKTPUUYECKOE COMPOTUBIICHHUE
41 p P 21 "wenens
MIPOBOJHUKOB. EUHUIIBI COTPOTHUBICHUS
3aBHUCUMOCTb CHJIBI TOKA OT HaNPSHKEHUS. bubmuorexa [JOK
42 21 "wenens ]
3akon Oma 151 ygacTKa Ienu https://m.edsoo.ru/ff0aad4a
Peocratsl. JIaboparopnas padota No7
43 «3mepenue conpoTUBICHUS TPOBOHUKA. 22 "epnens
W3ydeHue mpuHIMIA JEHCTBHS peocTaTa
44 Pacuet conpoTuBieHUs MPOBOTHUKA. 22 Hexens bubmuoreka [JOK
VY aenpHOE CONPOTUBIICHHE https://m.edsoo.ru/ff0aa738
[Ipumepsl Ha pacueT CONPOTUBICHUS
45 puMEp P p 23 "Henens
MIPOBOJIHHUKA, CHJIBI TOKA M HAMIPSHKCHUS
[TocnenoBarensHOE U apaUIETBLHOE
46 A P 23 "Henensd
COEJIMHEHUE MPOBOIHUKOB
JlaGopatopHas pabora Ne§ «M3yueHune bubnuoreka [IOK
47 24 uenensd .
MapajuIeIbHOTO COSAMHEHUS TPOBOTHIKOBY https://m.edsoo.ru/ff0aadle
bubnunoreka [JOK
48 CMenanHoe coeIMHEHNE MPOBOJHUKOB 24 Henens 1

https://m.edsoo.ru/ff0aaf8a
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Pemenue 3a1au Ha npuMeHeHue 3akoHa Oma

bubmuoreka [JOK

49 25 Henens
JUISl pa3JIMYHOTO COSJIMHECHUS POBOIHUKOB s https://m.edsoo.ru/ff0aaf8a
PaboTa 1 MOIITHOCTB JIIEKTPUIECKOTO TOKA.
50 Enunanier aI(ISIOTm JJIEKT Hlt)lecxoro TOKa 25 "wenens bubmaorexa [IOK
JUHULBI P P ’ a https://m.edsoo.ru/ff0ab124
MIPUMEHSIEMbIC Ha MPAKTUKE
Jlaboparopuas padora Ne 9 «3mepenne
51 MOHII—II)OCTI/II) u a%OTI)I TOKa B 3neKTquGCK0171 1 26 "wenens Bubmuotexa HOK
p p A https://m.edsoo.ru/ff0ab3e0
JIaMIIe»
HarpeBaHnue MpoBOAHUKOB 3JICKTPHUECKAM
TokoM. 3akoH J[xoymisa-Jlenna. Jlammna
52 HaKaJIMBaHUA gnelz; quCKI;Ie 26 wenens bubmaorexa LIOK
: p ACP L https://m.edsoo.ru/ff0ab660
HarpeBarenbHble Tpubopsl. KopoTkoe
3aMBIKaHHE, TIPEJIOXPAHUTEITH
53 Pemrenue 3aga4 mo reme «DJIEKTPUUECKHE 27 Henes bubnuoreka [IOK
SIBJICHUSD) a https://m.edsoo.ru/ff0abd2c
Pemenne 3amad no teMe «IJIEKTPUISCKHUE
54 a p 27 "wenens
SIBIIEHUS
KonTtponsHas padoTa o treme bubmuorexa [JOK
55 28 "wenens )
«DNEKTPUIECKHE SBICHUD) https://m.edsoo.ru/ff0abea8
MarnauTel. MaruutHoe nojie. MarHutTHoe
56 28 "Henes
noJjie 3eMIn
N3o06paxenne MarHuTHOTO TOJIs. BekTop bubnuoreka [JOK
57 . 29 "Henens ]
MArHUTHON MHIYKIIUN https://m.edsoo.ru/ff0acOba
MarauTHO€ 10JI€ KaTYIIKH C TOKOM. bubnuoreka [IOK
58 30 "Henens )
ITprMeHeHMEe IIEKTPOMArHuTOB https://m.edsoo.ru/ff0acld2
Hn WS MAarHUTHOT'O HOJIs. MarHUTHBIA
59 YKL 29 "enens
IMOTOK
SIBieHMe ANMEKTPOMArHUTHOW WHIYKIINH.
IIpasuio Jleumna. JTaboparopuas padora Nel(
60 P 1 parop P 0,5 30 Henmens

«M3ydeHune sIBJIEHUS AIEKTPOMArHUTHOMN
WHIYKIA»
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JlelicTBME€ MarHUTHOTO TOJISl HA POBOHUK C
TokoM. [IpaBuiio neBoit pyku. JlabopatopHas bubnuorexa [JOK
61 pabota Nell «M3ydeHue 3aeKTPOABUTATEISA ! 0.5 31 menens https://m.edsoo.ru/ff0ac86¢c
IIOCTOSIHHOTO TOKa (Ha MOJEIIN)»
62 SJIGKTpOFeHepflTOp. CrniocoObI oJTy4eHuUs 1 31 Henens
AIEKTPUYECKOMN SHEPTUU. DIEKTPOCTAHITUS
Pa3nen 3. [loBTopenne u 06061eHne (S 4acoB)
63 [ToBTOpeHue Kypca Gu3ukn 3a 8 Kiace 1 32 Henmens
64 [ToBTOpenue kypca pusuku 3a § Kimacce 1 32 nenens
65 Hrorosas KOHTPOJIBHAA 1 1 33 Hexens
pabora/Beepoccuiickast KOHTpOJIbHas paboTa
66 Ouznyeckuil NpakTUKYM 1 33 Hepens
67 Ouznyeckuil NpakTUKYM 1 34 nHenens
68 [TonBenenne TOroB rojaa 3a Kypc Gu3uKu 8 1 34 Heens
KJ1acca
OBUIEE KOJIMYECTBO YACOB I10 68 3 10
ITPOT'PAMME
9 KJIACC
IMOYPOYHOE INIVIAHUPOBAHUE
KoJyimyecTBo yacoB Jata DJieKTpoHHbIe U pPOBHIE
Ne i/t Tema ypoka Konrpoasbneie | [Ipaktuyeckue oOpa3oBaTe/ibHbIE
Bceero H3y4YeHU S
padoTbI padoThI pecypcol
Pasznea 1. Mexannuyeckue siBjieHus (42 yaca)
1 Mexannueckoe ABMKEHHE. MatepuanbHas 1 1 Henens bu6mmoreka [JOK
touka. CHcTeMa oTcueTa a https://m.edsoo.ru/ff0ad474
2 OTHOCHTENHHOCTh MEXaHUYECKOTO 1 | Henens bu6mmoreka [JOK
JIBUKECHUSA a https://m.edsoo.ru/ff0ad474
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[Tepemenienue. OnpeaeneHne KOOPAUHATHI
JIBHKYILETOCS TeJa

1 Hemens

[Iepemenienue mpu paBHOMEPHOM
HpﬂMOHHHGﬁHOM NEPEMECIICHU N

2 Hexens

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ad19a

HepaBHoMepHOE nipsIMOSIMHEHOE
nBuxeHue. CpeaHsisi © MTHOBEHHAsI
CKOPOCTh

2 Hexens

[IpssMonMHENHOE PABHOYCKOPEHHOE
JIBH)KEHUE. Y CKOPEHUE

2 "Henend

bubmmoreka [{OK
https://m.edsoo.ru/ff0ad8d4

CkopocTb MPSAMOJIMHENHOTO
PaBHOYCKOPEHHOTO JBIKEeHUS. ['paduk
CKOPOCTH

3 Henmens

[Iepemenienne Tena npu NpsIMOJIMHEUHOM
PaBHOYCKOPEHHOM JBUXEHUU

3 Henmens

bu6moreka [IOK
https://clck.ru/3CUVJ7

[Tepemenienue Tena npu NpsIMOJIMHEHHOM
PaBHOYCKOPEHHOM JBW)KEHUU O€3
HAa4yaJIbHOM CKOPOCTH.

3 Henensa

10

JlaGopaTtopHnas pabota "Nel
«HMccnenoBanue paBHOYCKOPEHHOTO
JIBYDKEHUS 0€3 HAUYaJIbHOW CKOPOCTHY

4 genens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adb18

11

CBoOoaunoe nmagenue teir. OneiTel [ anunes

4 guenens

12

JlaGopaTtopnas pabota No2 «M3mepeHue
YCKOPEHUs1 CBOOOTHOTO TaICHUS

4 uenens

13

PaBHOMepHOG ABHIKCHUC 110 OKPYKHOCTH.
HeHTpOCTpeMI/ITCJ'ILHOC YCKOPCHUC

5 Henens

bubmuoreka [JOK
https://m.edsoo.ru/ff0ael76

14

Fpa(I)I/IKI/I 3aBUCMMOCTH KUHCEMATHYCCKHUX
BCJIMYHH OT BPCMCHHU IIPpU HpHMOJ’IHHGﬁHOM
PaBHOMEPHOM U PABHOYCKOPCHHOM
JABMOXKCHHUH

5 Henens

15

Pemenne 3ama4d no teme «MexaHHUECKOE
JABHOKCHUC U CITIOCOOBI €r0 OTIMCAHMS

5 Henens

bu6mmoreka [JOK
https://clck.ru/3CUWKqg



https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://clck.ru/3CUVJ7
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://clck.ru/3CUWKg

16 Pemenue 3agad mo reme «MexaHHMYECKOE 6 Hexens bu6mmoreka [{OK
IIBUKEHHUE U CIIOCOOBI €r0 OIMMCAHU» https://clck.ru/3CUWKqg

17 KontponsHas padora Nel «Mexannveckoe 6 Hexens
JIBIDKCHHE U CITOCOOBI €r0 OIMCAHMS

18 NuepunaneHbie cuctemsl oTcyera. [lepBoliit 6 Hexens bubnuorexa [JOK
3akoH HproToHa https://m.edsoo.ru/ff0ae612

19 Bropoit 3aKOH HeroTona. 7 Henens BI/I6J'I.I/IOT€Ka HOK
PaBHOelicTBYOIIAs CHITa https://m.edsoo.ru/ff0ae72a

o e T | B 0K

21 Pemenue 3a1a4 Ha IPUMEHEHUE 3aKOHOB 7 Henens bu6moreka [IOK
Herotona https://m.edsoo.ru/ff0aeb6c

22 Cuna ynpyroctu. 3akoH ['yka 8 Hemens ﬁggg?lﬁzzzigﬁlmaecﬂ

23 JlabopaTtopHnas pabora Ne3 «Omnpenenenue 8 Henens bubmuorexa [JOK
YKECTKOCTH MIPY)KUHBD) https://m.edsoo.ru/ff0aee28
Cuna TsxecTtd. 3aKOH BCEMHPHOTO

o TATOTEHUS. Y CKOPEHHE CBOOOHOTO 8 Henens bu6mmoreka [IOK
majieHus Ha 3eMJyie U APYTuX HeOECHBIX https://m.edsoo.ru/ff0af044
Tenax

25 Bec Tena. HeBecomocTh U neperpy3ku 9 Henmens ﬁggg:?/(;Z%z(i?ﬁ/mafssc

26 HckyccTBEeHHBIE CTYTHUKH 3EMITU 9 nenens

27 Cua TpeHus U €€ BUIbI 9 Hepens ﬁggg:l;ll(r)r:i;aascli)?’ﬁ/maf?SS

28 JlaGopaTtopnas padora Ne4 "Omnpenenenue 10 Hexens bu6mmoreka [JOK
Kod(QPHIMEHTa TPEHUSA CKOIbKEHUS" https://m.edsoo.ru/ff0af8be

29 ANropuT™M peleHus 3ajgad ¢ 10 Henens bubnuoreka [IOK
HCITOJIh30BaHUEM 3aKOHOB HbrOTOHA https://m.edsoo.ru/ff0afa26

30 Pemrenne 3a1ad mo teMe «3aKOHBI 10 Hexens

Hrrotona»



https://clck.ru/3CUWKg
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afa26

bu6mmoreka [{OK

31 Lentp TsixecTu Tena 1 11 nenens https://m.edsoo.ru/ffob02b4
32 Buel paBHOBecus Ten 1 11 nepens
bubmmoreka [{OK
33 YcioBust paBHOBECHS TSI 1 11 Henmens https://m.eds0o.ru/ff0afe36
Pemenue 3agau no reme «B3aumoaencreue bubnuorexa [JOK
34 Ten" 1 12 nenens https://m.edsoo.ru/ff0b0408
35 Nmmynbe Tena. 3akoH coXpaHEHUs 1 12 Hexens
MMITyJIbCa. PeakTHBHOE JIBIDKEHUE
36 Pemenne 3agau o teme "3akoH 1 12 Heners bubmmoreka [IOK
COXpaHEHHs UMITyJIbca" g https://m.edsoo.ru/ff0b07fa
bu6moreka [IOK
37 Mexanudeckasi paboTa U MOIITHOCTH 1 13 Henens https://m.edsoo.ru/ffOb096c
CBs13b 2Hepruu U padoThl. [loTeHManpHAS bubmuorexa [JOK
38 SHEPIHs 1 13 nenens https://m.edsoo.ru/ff0b0a84
Kunernueckas sueprus. Teopema o bubmuorexa [JOK
39 KHHETHYECKOM SHEPTUU 1 13 nenens https://m.edsoo.ru/ff0b0db8
40 3aK0H COXpaHEHUS DHEPTUU B MEXAHUKE 1 14 nenens bubmorexa LIOK
p p A https://m.edsoo.ru/ff0b0c32
Pemenne 3amay mo remam
41 "B3zanMoaeiicTBe Tel. 3aKOHBI 1 14 "wenens
COXpaHEHUS "
KonTpomnsnas pabota No2
42 "B3anMogercTBre Tel. 3aKOHBI 1 14 Henens
coxpaHeHus"
Pa3znen 2. Mexannueckne kosedanusi 1 BoJHbI (11 yacoB)
43 KonebarensHoe ABMKEHNE U €TO 1 15 Henens bu6mmoreka [JOK
XapaKTEePUCTUKU 8 https://m.edsoo.ru/ff0b1858
44 Pemenue 3agau. OnpeneneHue aMIIuTyIbl, 1 15 Hexens

neprnoJia 1 4aCTOThI KoJieOaHMit



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b1858

45 I"apmonunveckue Koyebanusl. 1 15 Hexens
MareMaTH4ecKuii U NPYKUHHBIM MAsITHUKH
Jlaboparopuas padota Ne5 «MccnenoBanue
BUCHUMOCTH TIEPU U 4YaCTOTBI
16 3aBHCUMOC ep oaau acTo 1 1 16 Henens
CBOOOIHBIX KOJICOAHUN HATSIHOTO
MasTHUKA OT €T0 JUIHHBI»)
3aryxaromue Koiedanusa. Bein €HHEIE
47 Kon}ef)(;aHpIIIj[ IIpespamenue 3Heyj<p?1/1 opu 1 16 "Henens bubmaorexa LIOK
- 1IPeBP P P 4 https://m.edsoo.ru/ff0b20f0
MexaHnuyeckux Koiaebanusx. Pesonanc
bubmmoreka [IOK
48 MexaHuueckue BOJHEI U UX CBOIICTBA 1 16 uwenens
B hitps://m.edsoo.ru/ffob21fe
nmrHa BOJHBEL. CKOPOCTH PACIIPOCTPAHEHHUS
49 A p pacipoctp 17 "Henens
BOJIH.
3ByK. PactipocTpaHenue U oTpaxeHue
50 YK pocTp p 1 17 "Henens
3ByKa
I'poMKOCTE 3BYKa M BLICOTA TOHA.
51 p XK 1 17 "Henens
AKYCTUYECKHI PE30HAHC
52 Pemrenue 3agay mo reMe «MexaHudeckue 1 18 Helenst bu6mmoreka [IOK
KONEOaHUS U BOJHBDY. a https://m.edsoo.ru/ff0b25f0
Kourpoasnas padora Ne3 «MexaHndeckue
53 P P 1 1 18 "Henmens
KOJIEOAHUSA U BOJHBI»
Pa3znes 3. DiiekTpoMarHuTHoe moJie ¥ BoJIHbI (4 yaca)
TToBTOpEHME. DIEKTPUUECKOE U MATHUTHOE
54 p p 1 18 "Henens
OJIE.
55 DIIEKTPOMAarHuTHOE IOJI€. 1 19 Hexemst bubnunoreka [JOK
DJIEKTPOMATrHUTHBIC BOJIHBI a https://m.edsoo.ru/ff0b2abe
56 CBOJiCTBA DIIEKTPOMArHUTHBIX BOJIH 1 19 Henens brbmiorexa LOK
P ' A https://m.edsoo.ru/ff0b2c6c
[Ikana 31eKTPOMAarHUTHBIX BOJIH.
57 p 1 19 Henens
[IpuMeHeHre BOTH Ha TPAKTHKE

Pasznea 4. CBetoBble siBjenusi (15 yacoB)



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2c6c

DneKTpOMarHuTHasl IPUpPOJa CBETA.

. bubnuorexa [JOK
58 CxkopocTts cBeta. BonHoBBIE CBOICTBA 20 nenens https://m.edsoo.ru/ffOb31d0
cBeTa
59 Wcrounuku cBera. [Ipsmonuneiinoe 20 Heens bubnuorexa [JOK
pacrpocTpaHeHHE CBETa A https://m.edsoo.ru/ff0b3658
bubmmoreka [{OK
60 3aKOH OTpPaXEHHS CBETa 20 Hepens https://m.eds00.ru/ffob38c4
61 ITnockoe 3epkaiio 21 nenens
62 | caera. Momnoe amyrpertnee orpaenc 21 egens | BHOMIOTERa LIOK
' yip p A https://m.edsoo.ru/ffOb3aea
CBeTA.
bu6moreka [IOK
63 Jlun3el. OnTHYecKast Crjia JIMH3BI 21 venens httns://m.eds00.ru/ffob3f2c
. bubmuorexa [JOK
64 [TocTpoeHme N300paXkeHUH B IMH3aX 22 Henenst https://m.edsoo.ru/ffob444a
JlabopaTtopnast pabota Ne6 «3yuenue
65 CBOWCTB M300pakeHUH B COOMpAIOIIEH 29 Hexels bubmuorexa [JOK
nuH3e. 3MepeHne onTHYECKON CHITBI a https://m.edsoo.ru/ff0b4206
JIMH3BD)
66 HNutepdepennus u qudpakius cBeTa 22 Henens
bu6mmoreka [JOK
67 | /lncnepens cera 23 Hepen https://m.edsoo.ru/ff0c0f4c
68 THUIIBI ONTUYECKUX CIIEKTPOB 23 "Henens
CrieKTpocKoT U criekTporpad.
69 JlaboparopHas pa6E)Ta Ne7 «Habnronenue 23 Henens
CIUTOIIHBIX U JINHEHYATHIX CIICKTPOB
W3ITYYCHUSD)
70 I'ma3 kak onrtuyeckas cucTeMa. 3peHue. 24 Henens bubnuoreka [IOK
Onrtuyeckre npudopsI 8 https://m.edsoo.ru/ff0b4684
71 Pemenue 3a1ay no teme «CBETOBBIC 24 Henens

SBJICHHA. QHCKTpOMaFHI/ITHHC BOJIHBI»



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0b4684

KontponsHas padota Ne4 «CBeToBbie

72 1 1 24 nenens
SIBJICHUS. DJICKTPOMArHUTHBIC BOJTHBD)
Pa3nen 5. KBanToBble siBiienus (14 yacon)
bubmmoreka [{OK
73 PannoaktuBHOCTH. MOEIM aTOMOB 1 25 Henens https://m.edso0.ru/ffoc12a8
Monens aroma bopa. Mcnyckanne u bubnuorexa [JOK
4 MOTJIOIICHUE CBeTa aTOMOM. KBaHTHI. 1 25 menens https://m.edsoo.ru/ff0c144c
75 PannoakTuBHBIE IpEBpaLEHUsT AaTOMHBIX 1 25 Henes bubnuorexa [JOK
sep. 3aKOH paJInOaKTHBHOTO pacrajia g https://m.edsoo.ru/ff0clald
76 Mertompl peructpaiiuu gactuil. Jlozumerp. 1 26 Henens
77 OTKpBITHE TPOTOHA U HEUTPOHA 26 Hepnens
Crpoenne atromHoro siapa. Hykimonnas bubmuorexa [JOK
8 MOJIeITb. SIIepHbIC CHITBI . 26 nenens https://m.edsoo.ru/ff0c18ac
bu6moreka [IOK
79 Dueprus cBs3u. Jlegext Macchbl 1 27 Henens https://m.edsoo.ru/ffocld7a
Henenue saep ypana. LlenmHast peakius. bubmuorexa [JOK
80 SnepHble peaknun 1 27 nepens https://m.edsoo.ru/ff0c1c58
SAnepurbrit peaktop. [IpeoOpazoBanue
81 BHYTPEHHEH YHEPTrUU aTOMHBIX SIJIEp B 1 27 Henens
AIIEKTPUYECKYIO SHEPTHUIO
ATomHast sHepreTuka. buonornyeckoe
82 neiicreue paauanuu. JlabopatopHas pabora 1 1 28 Henens
Ne8 «M3mepenune ecTeCTBEHHOTO
paaraloHHOro GoHA T03UMETPOM»
Tepmosinepnas peakuus. Peakuuu cunTesa
83 u neneHus saep. UCTOYHUKY SHEprun 1 28 "Heneis
CoJHIa 1 3B€31
DneMeHTapHbIe YaCTHUIIbI. AHTUYACTHUIIBI.
84 JlabopatopHas pabora Ne9 «M3ydyeHune 1 1 28 Henens bubnuorexa [IOK

TPEKOB 3aPsKEHHBIX YaCTHIL IO TOTOBBIM
¢dororpadusiv»

https://m.edsoo.ru/ff0c223e



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c223e

85

Pemrenne 3agau o reme "KBaHnToBbIE
SIBJIEHUS"

29 uenens

86

KonTtponsnas padora Ne5 «KBaHTOBBIC
SIBJICHU S

1

1

29 uenens

Pasznen 6. IlosToO

eHue u 0000menue (16 yacon)

87

[ToBTOopenue. O6o0meHue. Pemenue
PACUCTHBIX U KAUCCTBCHHBIX 3a1a4 110 TEME
«/laBneHue TBEpABIX TEN, KUIKOCTEH U
raza»

29 wenens

88

[ToBTOpenue, 0606menue. Peenue
pacUyeTHBIX M KaUeCTBEHHBIX 33/1a4 110 TeMe 1
"TemnoBsie siBICHUS"

30 mHenmens

89

[ToBTOpenue, o6oomenue. Pemenne
PACUCTHBIX U KaUCCTBCHHBIX 3a1a4 110 TEME 1
<<9J'IGKTpI/I‘-IeCKI/Ie 1 MAardHuTHBIC SABJICHUSD)

30 Henmens

90

[ToBTOpenue, o6o6menue. Pemenue
pacYeTHBIX M KaYeCTBEHHBIX 33J1a4 M0 TeMe 1
«MexaHHYeCKOe BIDKEHUE)

30 Henensa

91

[ToBTOpenue, o6ob6menue. Pemenue
pacyYeTHBIX U KaYECTBEHHBIX 3aj1a4 I10 TEME 1
«B3aumonelicTeue TemM

31 Henensa

92

[ToBTOpeHue, o6oomenue. Pemenue
pacUeTHBIX U KAYECTBEHHBIX 33J1a4 I10 TEME 1
«3aKOHBI COXPaHCHUS

31 "wenens

93

Hrtoropas koHTpoJbHAS paboTa 1Mo PU3UKE
3a 7 — 9 kiacc

31 Henensa

94

AHau3 UTOrOBOM KOHTPOJIBHOW PabOTHI.
[TonBeneHue UTOroB 3a Kypc U3y4eHUe 1
npeamera

32 "Henens

95

Ypoxk-nipaktukyM «OrmpeneneHne padoTbl
CHJIBI TPEHHUS IIPU PABHOMEPHOM JIBUKECHUU 1
TEJNA [0 TOPU30HTAIBHOMN OBEPXHOCTH

32 "Henens




96

Ypok-nnpaktukym «OnpeieneHne 4acToThl
U TiepuoJia KoneOaHuii mpy>KUHHOTO
MasiITHUKA

32 Hemens

97

Ypoxk-nipakTukym «ONBITHI IO
Pa3I0KEeHUIO OEJI0T0 CBETA B CIIEKTPY

33 Henensa

98

Pemienue 3a1a4 mo BceM pasjenam Kypca
¢uzuku 7-9 kiacca, B TOM YUCIIE B
dbopmate [TMTA

33 Henens

99

Pemrenue 3a1a4 1o BceM pazenam Kypca
¢uzuku 7-9 kiacca, B TOM YUCIIE B
dbopmate [MTA

33 Henens

100

Pemenue 3a1au no BceM paszenam Kypca
¢uzuku 7-9 kiacca, B TOM YUCIIE B
dbopmate [TMTA

34 uenens

101

Pemenue 3aau no BceM paszenam Kypca
¢busuku 7-9 kitacca, B TOM YHCIIC B
dbopmate A

34 uenensa

102

Pemenue 3aau o BceM paszenam Kypca
¢usuku 7-9 kiacca, B TOM YHCIIC B
dbopmare A

34 uenensa

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCIT0JIb30BAaTh U3YYCHHBIC IMTOHATUS

1.2

pasiindaTth ABJICHHA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOIICTB M Ha

OCHOBCE OITBITOB, JEMOHCTPUPYIOIUX JaHHOC (bHSI/ILIeCKOG SIBJICHUC

1.3

pacrno3HaBaTh MPOSIBICHUWE M3YYEHHBIX (U3MUECKHX SIBICHUH B
OKpYKaIoIlleM MHpE, B TOM uucie GU3NYECKUe SBJICHUS B IPUPO/IE,
MIPH 3TOM NEPEBOJUTH MPAKTUYECKYIO 331a4y B yUEOHYIO, BBIACIATh

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) GU3UUECCKUX SIBJICHUI

1.4

OTHMCHIBATh HM3y4CHHBbIE CBOMCTBAa Tel M (pu3MuUecKkue SBICHUS,
UCTIOJIB3YSl (U3MYECKUE BEJTUYMHBI, MPH OMUCAHUHM MPAaBHIBHO
TPakTOBaThb (U3MUECKUNH CMBICT HCHOJIb3YEMbIX BEIUYMH, HX
0003HaYeHUs] U €IUHUIBl (UINYECKUX BEJIMYUH, HAXOIUTh
dbopMynbl, CBSI3BIBAIOIIME JAaHHYIO (PU3UYECKYIO BEIMYUHY C
JIPYTMMHU BeTMYMHAMHU, CTPOUTH IpapUK U3yUEHHBIX 3aBUCUMOCTEN

(bnanecxnx BCJINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (I)I/I3I/I‘ICCKI/IC SABJICHUS W IIPOLECCCHI,
HCIIOJIB3Yd H3YUYCHHBIC 3aKOHBI, IPHU 3TOM [JaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHa MW 3allUChiBAaTb €ro MaTrceMaTHU4YCCKOC

BBIPAXXCHHC

1.6

OOBSCHATh (PU3UUECKUE SABJICHHS, MPOLIECCHl U CBOMUCTBA Tell, B TOM
YyhClie M B KOHTEKCTE€ CHUTyallMil HPaKTUKO-OPHUEHTHPOBAHHOIO
XapakTepa: BBISBIISITb NPUYMHHO-CIIEJCTBEHHBIE CBS3H, CTPOUTH
oObsicHeHue u3 1 — 2 Joruyeckux IaroB ¢ omopoil Ha 1 — 2
U3yYCHHBIX CBOMCTBA (M3MYECKUX SIBJICHUH, (PU3MUECKHX 3aKOHA

HJIM 3aKOHOMCPHOCTHU




1.7

pemath pacuéTHble 3a7aun B 1 — 2 nelCTBUS, UCIIONb3YS 3aKOHBI U
dopmynbl, CBs3bIBAaONINE (PU3UUYECKUE BEIMYMHBI: HAa OCHOBE
aHajM3a YCJIOBMS  3aJa4d  3aluChlBaThb  KpPaTKOe  YCIIOBHE,
HOJICTABIIATh (U3UYECKUE BEIUYMHBI B (POPMYJIBI W TPOBOIUTH
pacuérbl, HaXOAWTh CIPABOYHbIE JAHHBIE, HEOOXOIUMBIE MJIsi
peumieHuss  3aga4, OLEHUBATh  PEAIMCTUYHOCTh  ITOJYYEHHOU

(U3NYECKON BEITNIMHBI

1.8

pacro3HaBaTh MPOOJIIEMBI, KOTOPBIE MOXHO PELIMTH NPH TTOMOIIH
(1)I/IBI/I‘I€CKI/IX METOO0OB, B OIIMCAHHHW HCCIICAOBAHUS BbIACIATH
IpOBEpsieMOE  NPENINoJIOKeHHe  (TMIoTesy),  pas3iauyarth U
HHTCPIIPETUPOBATH HOJ'Iy‘-ICHHBII\/'I pe3yiabTaT, HAXOAUTH OIIIMOKH B

XO0J¢€ OIibITa, ACJAaTh BBIBOJLI IO €0 pE3yJibTaTaM

1.9

MPOBOJIUTH OIBITHl M0 HAONIOJACHHUIO (DU3UYECKUX SIBICHUW WIH
bu3ndeckux  CBOMCTB  Teln:  (opmMyaupoBaTh  IMPOBEpPsIEMbIC
MPEANOJIOKEHUSI, COOMpaTh yCTAaHOBKY W3  MPEAJIOKEHHOTO

000py/I0BaHus, 3aMUCHIBATh X0/ OTBITa U (POPMYIUPOBATH BBIBOJIBI

1.10

BBITIOJTHATH TPSIMBIC U3MEPEHUS C UCIIOJIb30BAaHUEM aHAJIOTOBBIX U
i ppoBbIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUSI MMPHOOPOB C yUIETOM

3aJIaHHON a0COJIFOTHOM MOTPEITHOCTH H3MEPEHUH

1.11

MPOBOJIUTH  HMCCIICIOBAHUE 3aBUCHUMOCTH OJHOM  (PU3MYECKOM
BEIIMYMHBI OT JPYrOM C WCIOJIB30BAHHEM IMPSMBIX H3MEPCHHH,
y4acTBOBAaTh B IUIAHUPOBAHMM Y4eOHOTO HCCIEAOBaHUS, COOMpaTh
YCTAaHOBKY M BBITIOJIHATh HW3MEPEHHs], CIEIys TPEeI0KEHHOMY
miaHy, (GUKCHPOBATh PE3YJbTaThl TOJYYEHHOW 3aBHCHUMOCTH
(GU3MYECKUX BEJIMYMH B BUJIE TPEIIOKCHHBIX TaOIUIl U rpadUuKoB,

ACJIaTh BbIBOBI 11O PE3yjIbTaTaM HUCCICAOBAHUA

1.12

IMPOBOANTL KOCBCHHBLIC H3MCPCHUA (i)I/I3I/I‘leCKI/IX BCJIIMYHNH, CJICOY:
HpeHHO)KCHHOﬁ HHCTPYKIUH: IIpxu  BBIIIOJIHCHHUH I/ISMepeHI/Iﬁ
CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHHC

HCKOMOM BEITUYHUHBI

1.13

CO6J'IIO)13TL npaBHjia TCXHUKHU 0€30IMacHOCTH npu pa60Te C

71a00paTOpPHBIM 000PYIOBaHUEM

1.14

YKa3blBaTb IMIPHUHIUIIBI JEeNCTBUSA HpI/I60p0B N TCXHHYCCKHX
YCTpOﬁCTB, XapaKTCpHU30BaTb MPHUHIUIIBL JIeHCTBUSA N3YyYCHHBIX

HpI/IGOpOB N TCXHUYCCKUX yCTpOﬁCTB C IMOMOIIBIO HX OIIMCAHNA,




UCTIOJB3Ysl 3HAHUS O CBOWCTBaX (DU3MYECKUX SBICHUA U

HeoOX0uMBbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

OPUBOJIUTH TIPUMEPHl (HAXOMUTh WHPOPMAIUIO O MPUMEPAX)
NPAKTHYECKOTO  HWCIIOJIb30BaHUS  (U3NYCCKUX  3HAHWA B
MOBCEIHEBHON JKM3HHM Ui OOeCredYeHHuss OE30MacHOCTH IPHU
oOpamieHnn ¢ npubOpaMd W TEXHUYCCKHUMH YCTPOHCTBaMH,
COXpaHEHHS 3J0POBbS M COOJIIOJCHUS HOPM 3KOJOTMYECKOTO

MOBEJICHUS B OKPYXAIOIIEH cpeae

1.16

OCYILIECTBIISITH OTOOP UCTOYHUKOB MH(pOpMAIUH B ceTu MIHTEpHET B
COOTBETCTBUU C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOUIUXCS 3HaHUU M MyTEM CPaBHEHUs Pa3IMUHBIX MCTOYHUKOB
BBIIETATh MHPOPMALMIO, KOTOPasl SIBJISIETCS MPOTUBOPEUMBOMN HIIN

MOXET OBITh HEJIOCTOBEPHOM

1.17

HCIIOJIb30BATh pu BBIITOJIHEHUH y4eOHBIX 3a1aHU I
HayYHOTIOMYJSIPHYIO ~ JIUTEpaTypy (pU3MUEecKoro cojep:kKaHus,
CIIpaBOYHBIE MaTepHasbl, pecypcbl ceth VHTepHeT, BIaaeTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpazoBaHus

nH(opMaIy U3 OJHOM 3HAKOBOW CHCTEMBI B APYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KPATKUE ITMCEMEHHBIE U YCTHBIE COOOIICHHSI
Ha OCHOBe 2 — 3 WCTOYHHUKOB wuHMOpMaIu (PU3NIECKOTO
COJICpKaHUS, B TOM YHUCIIC IMyOJIMYHO JeNIaTh KPaTKUE COOOIIEHHS O
pe3yabTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBAaHHUH, TPU 3TOM
IPaMOTHO HCIOJb30BaTh W3YYCHHBIN TMOHSATHHHBINA anmapaTr Kypca

bu3MKH, COPOBOKIATH BHICTYIJICHUE MPE3eHTalIUeH

1.19

OpU  BBIOJHEHUH  Y4EOHBIX MPOEKTOB U  HCCIEeNOBaHUI
pacrpeAensiTe O00s3aHHOCTH B TpYIIEe B COOTBETCTBHUH C
IIOCTABJIIEHHBIMHM 3a7adyaMHM, CJIEIUTHh 34 BBINOJHEHUEM IIIaHa
IEWCTBUIM, aJeKBaTHO OILIEHMBAaTh COOCTBEHHBIM BKJIaJ B
EeITEIbHOCTD TPYIIIIHI, BBICTPAaWBaTh KOMMYHUKaTUBHOE

B3aHMOI[eﬁCTBHe, YUYUTBIBAsI MHCHHUC OKPYKAKOIINUX

8 KUIACC




Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmMmbl OCHOBHOI'O 06mer0 06pa30BaHI/Iﬂ

1.1

HCIIOJIB30BaTh IIOHATHA

1.2

pasiindaTh ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, JIECMOHCTPUPYIOLIUX JAHHOC (1)I/ISI/I‘I€CKOC SBJICHHUC

1.3

pacno3HaBaTh IPOSIBICHUE M3YYEHHBIX (U3MUECKUX SIBICHUN B
OKpPY’KaIOILlEM MHPE, B TOM uucie GU3NYECKUE SBJICHUS B IPUPOJIE,
[P 3TOM MEPEBOAUTDH NMPAKTUUYECKYIO 33/1a4y B YU€OHYIO, BbLIEATh

CYLIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NUECKUX SBJICHUI

1.4

OTMCHIBATh M3y4YCHHbIE CBOICTBA Tel M (U3HUYECKUE SIBICHMUS,
UCHOJIB3YSl (U3NYECKUE BEJIUYMHBI, MpPHU ONUCAHUM MPAaBUIBLHO
TpakTOBaThb  (PU3MYECKUNH  CMBICH  HCIOJB3YEMbIX  BEJIHYMH,
0003HaYeHHs] W €IUHUIBl (UINYECKUX BEJIMYUH, HAXOIUTh
(GopMynbl, CBSI3BIBAIOIIME JAHHYIO (U3WYECKYI0O BEJIMUUHY C
JPYTMMHU BETMYMHAMU, CTPOUTH I'papUKK U3yUEHHBIX 3aBUCUMOCTEN

(bU3HYECKUX BEIIMYNH

1.5

XapaKTepU30BaTh CBOWCTBA Tell, PU3NUECKHE SBJICHUS U MPOLIECCHI,
UCIIOJIb3YSl W3YYEHHBIE 3aKOHBI, IpPHU 53TOM JaBaTh CJIOBECHYIO
(GOpMyIUPOBKY 3aKoHa M 3alMChIBaTh €ro MaTeMaTU4yecKoe

BbIpaKEHUE

1.6

O0OBICHATH (PU3UYECKUE MPOIECCHI M CBOMCTBA TEJI, B TOM YHUCJIC U B
KOHTEKCTE CHUTYallMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITh TPUYMHHO-CJICACTBEHHBIC CBSI3U, CTPOUTHh OOBSICHCHHUE U3
1 — 2 joruyeckux maroB ¢ MOMOIIBI0 1 — 2 M3ydeHHBIX CBOMCTBA

(1)I/ISI/I‘ICCKI/IX HBHGHHﬁ, (I)I/I?»I/I‘IGCKI/IX 3dKOHAa HUJIK 3aKOHOMCPHOCTHU

1.7

peuaTtb paC‘IéTHLIe 3aJa4u B 2-3 HeﬁCTBHH, HCIIOJIB3Ys 3aKOHBI U
(1)0pMy'J'ILI, CBA3BIBAIOIIHC (I)I/I?»I/I‘ICCKI/IC BCIIMYMHBI: Ha OCHOBC
dHaJIn3a YCJIOBHA 3aJa4d 3allUCbIBATb KPATKOC YCJIIOBHC, BBISABIIATH
HEAOCTATOK JAaHHBIX Jid PCHICHUA 3a/la4du, BBI6I/IpaTB 3aKOHBI H
q)OpMy'J'ILI, HeO6XOI[I/IMI>Ie I €€ peuicHuA, MpoBOAUTDb paC‘IéTLI n
CpaBHHUBATL TIIOJIYYCHHOC 3HAUYCHUC (I)I/I3I/I‘IGCKOI>'I BCIIMYHUHBI C

HN3BCCTHBIMU JaHHBIMH

1.8

pacro3HaBaThb HpO6JlCMLI, KOTOPBIC MOYKHO PCHIWUTL IpU MOMOIIH

(1)I/I3I/I‘-IGCKI/IX MCTOIOB, HUCIOJIB3yAd OIMCAHUC HCCICAOBAHUA,




BBIICIIATH IMTPOBEPACMOC NNPCAIIOJIOKCHUEC, OLICHUBATL MPaBHUJIbHOCTD

nopsAaaka mpoBCACHUA UCCIICA0OBAaHUA, ACTIATh BBIBOJbI

1.9

IPOBOJAMUTH OTBITHI MO0 HAONIOACHUIO (DU3UYECKUX SIBICHUH WU
¢U3NYECKUX  CBOMCTB  Tell:  (OpPMyIHMpPOBaTh  MPOBEPSCMBIC
MPEIIOJIOKCHUS, COOUpaTh yCTAHOBKY W3  MPEAIOKECHHOTO

000py/10BaHNs, OTIMCHIBATh XO/1 ONbITA U (POPMYJIHNPOBATH BHIBO/IbI

1.10

BBIIIOJIHATE HNPAMBIC H3MCPCHHUA C HCIIOJIB30BAHUCM aAHAJIOT'OBBIX
npuOOpoB M JAaTYMKOB (U3MUECKUX BEIUYMH, CpaBHUBATh
pe3yibTaThl M3MEpPEeHUH ¢ y4ETOM  3amaHHOM  abCOIOTHOM

MOTPEITHOCTH

1.11

MPOBOJIUTh  MCCIIEIOBAHUE 3aBUCHUMOCTH OJHOM  (u3muecKoit
BEJIIMYMHBI OT JIPYrOM C HCHOJb30BAHUEM TMPSIMBIX W3MEPEHUN:
IJIAHUPOBATh HCCIEOBAaHUE, COOMpPATh YCTAHOBKY WM BBITIOIHSATH
W3MEpPEeHUs, Clenys TPeaJoKeHHOMY TIUTaHy, (UKCHPOBATH
pe3yabTaThl TIOJTYYCHHOW 3aBUCHMOCTH B BHJIE TaOIHI] U TPa(UKOB,

JACJIaTh BBIBOABI 110 PE3yIbTaTaM HCCICI0OBaHHA

1.12

IPOBOAUTH  KOCBEHHBIE  HW3MEpPEHHS  (PU3MYECKUX  BEJINYMH:
IUIAHUPOBAaTh ~ W3MEpEHHus,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, ClIe[lysd TMpPEAI0KEHHON HMHCTPYKIMH, U BBIYUCIATH

3HA4YCHHEC BCIINYUHBI

1.13

CO6J'IIO,Z[aTB IIpaBuJIa TCXHHUKHU 0e301macHOCTH Ipu pa60Te C

1a60paTOPHBIM 000PYI0BAHUEM

1.14

XapaKTepU30BaTh MPUHLHUIBI JIEHCTBUS H3YUYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha MX OMHCAHUS, UCIOJIb3YS
3HaHMSI O CBOMCTBaX (PU3UYECKHX SIBICHUA U HEOOXOIAUMbIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTH

1.15

paciio3HaBaThb IIPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI 10 CX€MaM 1 CXCMATUYHBIM pUCYHKAM, COCTABJIATH CXEMbI
QJICKTPHUYCCKUX ueneﬁ C IOCIICAOBATCIIbHBIM MW IIapaJlJICJIbHBIM
COCAMHCHUCM JJICMCHTOB, pa3jindasd YCIIOBHBIC 0003HaYCHUS

QJICMCHTOB 3JICKTPUYCCKUX Lenei

1.16

IOPUBOAUTE TpUMEpPhl (HAXOAUTh HUHPOPMALHUIO O MpUMEpax)
IOPaKTUYECKOTO  MCIOJIb30BaHWs  (PU3MYECKMX  3HaHMA B
MOBCEHEBHON KU3HM Uil  obOecredeHus O€30MacHOCTH  IpH

O6paI_I_leHI/II/I C HpI/I60paMI/I n  TCXHUYCCKUMU YCTpOﬁCTBaMH,




COXpaHCHUA 3O0POBbA U CcOOII0ACHUS HOPM 3KOJOT'MYCCKOro

MOBEJICHUS B OKPYXKAIOIIEH cpene

1.17

OCYIIECTBIISITh MOUCK HH(pOpManuu (U3UYECKOTO COJCPIKAHUS B
cetn VIHTepHET, Ha OCHOBE MMCIOIIUXCSI 3HAHUH M TyTEM CPaBHEHUS
JIOTIOTHUTEIIFHBIX WMCTOYHUKOB BBIICIATh HH(POPMAIHIO, KOTOpas

SIBJISIETCS IPOTUBOPEUMBOM UIIM MOXKET OBITh HEOCTOBEPHOM

1.18

UCIIOJIb30BAaTh IPU BBHINOJHEHUM Y4YEeOHBIX 3aJaHUN Hay4HO-
HOMYJISIPHYIO JIUTEPATYpPy (PU3MUECKOro COJAEp)KaHUs, CIPaBOYHbBIE
Marepuansl, pecypcbl cetn HTepHeT; BiageTe NpuUéMamMu
KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJTHOM

3HAKOBOM CHUCTEMBI B IPYT'YIO

1.19

co3JaBaTb COOCTBEHHbIE IMCBMEHHbIE W KpPaTKUE YCTHBIE
cooOrmienus, 0000mas WHPOPMANMI0O U3 HECKOJIBKUX HCTOYHUKOB
(GU3NYECKOTO COJEp)KaHUS, B TOM 4HCJe MyOJIMYHO NPEICTABIISTH
pe3yJbTaThl MPOEKTHOM WA UCCIIEI0OBATEIbCKOM ACSITEIbHOCTH, TPU
3TOM TPaMOTHO MCIOJIb30BaTh W3YYEHHBIM IMOHATUWHBIN ammapar

Kypca (DU3HKH, COMTPOBOXK/IATh BHICTYIICHUE TIPe3eHTalnen

1.20

IIPU BBINOJHEHUN Y4EOHBIX TPOEKTOB U HCCIEI0BaHUN (PU3HMUECKUX
IIPOLIECCOB PacHpeesiaTh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUU C
MOCTABJICGHHBIMU 3aJjauaMi, CJEAWTh 3a BBIOJHEHHWEM IlJIaHA
JNEUCTBUMI M  KOPPEKTUPOBATh €ro, aJIeKBaTHO OICHUBATh
COOCTBEHHBIM BKJIaJ B JIEATEIBHOCTh TPYMIbl, BHICTPAUBATH
KOMMYHHUKAaTUBHOE  B3aMMOJCICTBUE, MpPOSBISAS  T'OTOBHOCTh

paspemiatb KOHGIUKTHI

9 KJIACC

Kon
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUS

1.2

pa3invaThb ABJICHUS IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (I)I/I3I/I‘IGCK06 SABJICHHUC

1.3

PacCnio3HaBaTh MHPOSABIICHUC H3YUCHHBIX (I)I/ISI/I‘-ICCKI/IX SIBJICHUH B

OKpyKaromeM MUpe, B TOM YUCIIC (I)I/ISI/I‘{CCKI/IC SABJICHUS B IpUPOAC,




IPY 3TOM TIEPEBOIUTH MPAKTHUECKYIO 3a/1a4y B y4€OHYIO, BBIICIATD

CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) (PU3NICCKUX SIBIICHUI

1.4

ONMCBHIBATh M3Y4YECHHBIC CBOWCTBA Tel U (PU3UUECKHE SIBICHHA,
UCTIONB3YSl (U3NYECKUE BEIMYUHBI, NPU ONHCAHUH IPABHIHLHO
TPaKTOBaTh  (U3MYECKUH  CMBICH  HCHOJB3YEeMBIX  BEIHYUH,
0003HAaYeHUs] W €IUHULBl (U3NYECKUX BEJIMYUH, HAXOJUTh
(GopMyInbl, CBSI3BIBAIONINE JaHHYIO (PU3HYECKYIO BEIHUUHY C
JPYTMMHU BETMYMHAMHU, CTPOUTH I'papUKU U3YyUEHHBIX 3aBUCUMOCTEN

(bU3HYECKUX BEIIMUUH

1.5

XapaKTEepPU30BaTh CBOMCTBA TEJ, (PU3NUYECKUE SBJICHUS U TIPOLIECCHI,
WCIOJIb3ysd W3YYCHHBIE 3aKOHBI, MPU 3TOM JaBaTh CJIOBECHYIO
GbOopMyTHpPOBKY 3aKOHa U 3allUCHIBAaTh €ro MaTeMaTU4YecKoe

BBIPa)KCHUE

1.6

00BACHATH (pU3HUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIIE U B
KOHTEKCTE CHUTyalluil IPAaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBIABJIISATH HpI/I'-II/IHHO-CJ'Ie,ZICTBeHHI)Ie CBsI3U, CTpOI/ITB O6’B$ICHCHI/Ie n3
2 — 3 JIOTMYECKHX IIIaroB ¢ TMOMOIIbI0 2 — 3 M3YYECHHBIX CBOMCTBA

buznyeckux sABIEeHUHN, GU3NYECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH

1.7

pemaTh pacuy€THbIC 3amadd (OMUpAroNIMecs Ha CHCTeMy u3 2 — 3
YpaBHEHHI), HCIIONB3ysSd 3aKOHBI H (OPMYIBI, CBS3BIBAIOIINE
¢u3uvecKkue BEIMYMHBI: HAa OCHOBE aHAlM3a YCJIOBHS 3aJadu
3alMCBIBATh KPATKOE YCIOBHE, BBIABISTH HENOCTAIOIIUE HIIH
M30BITOYHBIE IaHHBIE, BRIOUPATh 3aKOHBI B (DOPMYJIbI, HEOOXOAMMBIC
JUIsSL PEUICHHUsS, TIPOBOJUTH PAacUYEThl M OLICHUBATh PEATHCTUYHOCTD

IMOJIYYCHHOI'O 3HAaUYCHUA (bHSPI‘*ICCKOfI BCIIMYHHBI

1.8

pacCiio3HaBaThb HpO6J'ICMLI, KOTOPBIC MOXKHO PpCHIUTL IIPH ITOMOIIH
(1)I/ISI/IIIGCKI/IX METOHOB, UCIIOJIb3Ys OINMCAHNEC UCCIICAOBAHUS, BBIACIIATH
IMPOBEPACMOC IIPCAIIOJIOKCHUC, OLUCHHUBATL IIPABHUJIbHOCTH IIOpSAAKaA
MMPpOBCACHUA HMCCIICAOBAHUA, [ACJIAaTb BbIBOIbI, HHTCPIIPECTHPOBATDH

PE3yIbTaThl Ha6HIOI[eHHI>’I H OITIBITOB

1.9

IMPOBOAUTL OIIBITBI 110 Ha6J'IIOI[eHI/IIO (I)I/I3I/I‘ICCKI/IX SIBIICHUH WU
(l)I/I3I/I‘IeCKI/IX CBOMCTB T€JI: CAaMOCTOSTEILHO C06I/IpaTB YCTAHOBKY U3
M30BITOYHOTO Ha6opa O60pyI[OBaHI/IH, OIIMChIBATb XOJ OIIbITa U €ro

pe3yabTaThl, GOPMYIHPOBATH BBIBOIbI




1.10

OPOBOJUTH TP HEOOXOTUMOCTH CEpPHUI0 TPSAMBIX H3MEPEHUH,
OTpeensisi CpelHee 3HaueHHEe HM3MepseMON BeluuuHbl ((PoKycHOE
paccrosiHue coOuparomiei JTUH3bI), 000CHOBBIBATh BBIOOp Criocoba

U3MepeHus (U3MEPUTENBHOTO Iprudopa)

1.11

MPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIUYUH C
WCIIOJIb30BAHUEM IPSMBIX U3MEPEHUI: TUIaHUPOBATh UCCIEA0BAHHUE,
CaMOCTOSITEIBHO COOMPATh YCTaHOBKY, (DMKCHPOBATh PE3YNIbTATHI
MOJIYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEIUYWH B BHJIC TaOIUIH

Fpa(i)I/IKOB, ACIaTh BBIBOJbI MO pE3YJbTaTaM UCCICI0OBAHUA

1.12

IPOBOJAMTH  KOCBEHHBIE  H3MEpPEHHS  (PU3MUECKUX  BEJIMYMH:
IUIAHUPOBAaThb ~ W3MEpPEHHs,  coOupaThb  SKCIEPUMEHTAIBHYIO
YCTAHOBKY M BBINOJHATh HW3MEPEHMS, CIEAys MPEeIIOKEHHON
WHCTPYKLMHU, BBIYUCISATH 3HAYEHHE BEJIWYMHBI U aHAIM3UPOBATH
MOJYyYEHHBIE PE3yJNbTAaThl C YYETOM 33JJaHHOM IOIPEIIHOCTH

A3MEpeHun

1.13

coOnrofaTh mMpaBuiia TEXHUKH Oe3omacHocTH TMpu paboTe ¢

1abopaTOPHBIM 000PYI0OBAHUEM

1.14

pa3nuyaTth OCHOBHBIE MPU3HAKM M3YYEHHBIX (PU3NYECKUX MOJEINEH:
MaTepuaigbHas TOYKa, aOCOJIIOTHO TBEPIOE TENO0, TOYECHHBIN
UCTOYHUK CBETa, JIyd, TOHKas JIMH3A, IUITAHETapHasi MOJENIb aToMa,

HYKJIOHHasd MOJACJIb aTOMHOTO sAapa

1.15

XapaKTepU30BaTh MPUHLHUIBI JIEHCTBUS H3YUYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HAa MX OMHMCAHUS, HCIHOJIB3YS
3HaHMSI O CBOMCTBaX (PU3UYECKUX SIBICHUH U HEOOXOIAUMbIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTH

1.16

HCIIOJIb30BATh CXCMbI MU CXCMATHYHLIC PHCYHKH H3YUCHHBIX
TCXHHUYCCKUX YCTpOfICTB, HU3MCPUTCIIbHBIX HpI/I60pOB n
TCXHOJIOTHYCCKUX ITPOLECCCOB IIPU PCHICHHUHA y‘le6H0'HpaKTI/I‘ICCKI/IX
3a/la4, OIITHYCCKHUEC CXCMbI JJIA ITIOCTPOCHHA H306p8.)K€HPIﬁ B IINTIOCKOM

3epKaie ¥ coouparomieil TuH3e

1.17

NOPUBOAUTE TNpUMEphl (HAXOOUTh HWHGPOPMALMIO O MpPHUMEpPax)
NPAaKTUYECKOTO  MCIOJIb30BaHWs  (PU3MYECKMX  3HaHMA B
NOBCEHEBHON KM3HM s obOecneueHHst O€30MacCHOCTH IpHU

O6paI_I_leHI/II/I C HpI/I60paMI/I n  TCXHUYCCKUMU YCTpOﬁCTBaMH,




COXpaHCHUA 3O0POBbA U C06ﬂBlHCHHH HOPM 3KOJOT'MYCCKOro

MTOBEJICHUS B OKPYXAIOLIEH cpele

1.18

OCYIIECTBIISITh MOUCK HH(pOpManuu (U3UYECKOTO COJCPIKAHUS B
cetr IHTEepHET, CaMOCTOSITENTLHO (GOPMYIUPYsT TTIOUCKOBBIN 3aIpoc,
HAaXOJWTh TyTH OMNPEACICHUS JOCTOBEPHOCTH  IIOJTYy4CHHOM
UH(POPMAIIMM HAa OCHOBE MUMEIONINXCS 3HAHWUW W JOMOJTHUTEITHHBIX

HCTOYHHUKOB

1.19

UCIIOJIb30BaTh TMPU BBHINOJHEHUM Y4YEOHBIX 3aJaHUNA Hay4HO-
HOMYJISIPHYIO JIUTEPATYpy (PU3MUECKOro CO/AEp KaHUs, CIpPaBOYHbIE
Marepuansl, pecypcbl cetn HTepHeT; BiageTe NpuéMamu
KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OPMaLIUU U3 OJTHOMN

3HAKOBOM CHUCTEMBI B IPYT'YIO

1.20

CcO31aBaThb cOOCTBEHHEIE MUCHLMEHHBIE WU YCTHBIC COO6H.[€HI/I$[ Ha
OCHOBE I/IH(l)OpMaI_[I/II/I N3 HECKOJIBKUX HCTOYHHKOB (bmnqecxoro
COJIep’KaHus, MyOJMYHO MPEICTaBIATh PE3YAbTaThl IPOEKTHON MU
HCCIEOBATEIbCKON  JCSITENIBHOCTA, TPH  OTOM  T'PaMOTHO
WCIOJIb30BaTh M3YYCHHBIM TMOHSATUUHBIA anmapar Hu3y4aeMoro
pasnena GU3MKH U COMPOBOXKIATh BBICTYIUIEHHWE Mpe3eHTaluei ¢

y4€TOM 0COOEHHOCTEH ayTUTOPUHU CBEPCTHUKOB

1.21

IIPU BBITOJHEHUN Y4€OHBIX IPOEKTOB U UCCIeI0BaHUN (PU3HUECKUX
MPOLIECCOB PacHpeeNiATh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJIIGHHBIMU 3aJjauaMU, CIEAUTh 3a BBINOJIHEHUEM IUIaHa
JNEUCTBUII M KOPPEKTUPOBATh  €ro, aJeKBaTHO OICHUBATh
COOCTBEHHBI BKJIaJL B JIEATEIbHOCTh TPYMIbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBHE, MPOSBISIL  TOTOBHOCTD

pa3pemniatb KOHQIUKTHI




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Konx
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHNH OKPYXXAIOIIEIO MUPA

1.1

®usnka — Hayka O HpuUpoAe. SIBIEHHS NPUPOJIBIL.
®u3nyecKkue SBJICHHS: MEXaHUYECKUE, TEIUIOBBIE,

OJICKTPUYCCKNEC, MArHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

®uznyeckue BeauuuHbBL. M3mepeHue (uznueckux
BenmuuuH. Dusmyeckue npubopsl. I[lorpemHOCTH

n3MepeHnil. MexxayHapoaHasi CHCTEMa €TMHHUI]

1.3

EcTtecTBeHHOHayUHBIN METOJ] MO3HAHUS: HAOIIOICHHE,
MTOCTAHOBKA HAYYHOT'O BONPOCA, BBIABUKEHHUE TUIIOTES,
AKCIIEPUMEHT 10 TIPOBEPKE THIIOTE3, OOBSICHCHHUE

HAOJIFOIAEMOT0 ABJIEHUSA

1.4

Onucanne PU3NUECKUX SBJICHUM C TIOMOIIBIO MOIETIeH

1.5

[IpakTrueckue paboOTHI:
N3mepenne pacCTosTHUMA.
H3mepenue 00bEMa KUAKOCTU U TBEPAOTO Tea.
Omnpenenenre pa3MepoB MalbIX TEl.
Uzmepenue TEeMIEpPaTyphl npu MTOMOIITI

KUAKOCTHOTI'O TEPMOMETpPA U IaTYHUKA TEMIICPATYPhI

INEPBOHAYAJIbHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

CTpOGHI/Ie BCIICCTBA: 4aTOMbI U MOJICKYJIBI, HX
pPasMECpPHhI. OHLITLI, JOKa3bIBAIOIINEC JUCKPETHOC

CTPOCHHC BCIICCTBA

2.2

JBwxenue wactul, BemiectBa. CBA3b CKOPOCTH
JIBWKEHHSI 4acTUll ¢ Temneparypoid. bpoyHoBckoe

JBWOKeHue, T dy3us

2.3

BiauMopelicTBue 4yacTuIl BEIIECTBA: MMPUTSKCHUC U

OTTAJIKUBAHHUEC




AI‘peI‘aTHLIe COCTOsIHMA BCIICCTBA: CTPOCHUC I'a30B,

KUAKOCTEH U TBEPABIX (KPUCTANIMYECKUX) TEIL.

24 B3anMocBs3p MEXly CBOMCTBAaMHU BELIECTB B Pa3HbIX
arperaTHBIX COCTOSIHUSAX U UX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHUEM

2.5 Oco0OEHHOCTH arperaTHbIX COCTOSTHUN BO/IBI
[IpakTnueckue pabOThI:

Onenka juameTpa aromMa METOJOM paloB (c

UCI0JIb30BaHueEM (oTorpaduii).

2.6 OnpiTel M0 HAOMIOAEHUIO TEIMJIOBOIO paCIIUpPEHUs

ra3os.
OnpiTbl 1O OOHApYXEHUI0  JEMCTBUS  CHII

MOJIEKYJISIPHOTO MPUTSIKECHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexann4deckoe JIBUKECHUE. PaBHoMepHOE 51
' HEpPaBHOMEPHOE JIBIKCHHE
3.9 Cxopoctb. CpeniHssi CKOPOCTh MTPU HEPABHOMEPHOM
' JBWKEHUH. Pacuér myTu U BpeMeHH IBHKEHUS
SlBnenne nHepuuu. 3aKOH MHEpLMU. B3anmonaeicTeue
3.3 T€J KaK MPUYMHA U3MEHEHUS! CKOPOCTH JABUKEHUS TEJl.
Macca kak Mepa UHEpTHOCTH Tena
34 [InotHocte  BemectBa. CBA3b  IUIOTHOCTH €
' KOJIMUYECTBOM MOJIEKY] B eIMHUIEe 00bEMa BelllecTBa
3.5 Cuita Kak XapaKTepUCTHUKa B3aUMOJICUCTBUS Tell
> Cuna ynpyrocty u 3akoH ['yka. V3MepeHue cuiibl ¢
' MOMOILBIO JUHAMOMETpA
37 SIBneHue TAroTeHus u cuia Tsxectu. Cuia TaKecTU
' Ha Apyrux miaHerax. Bec rena. HeBecomocth
38 Cuna Tpenusi. TpeHHE CKONBXKEHUS U TPEHHE MOKOS.
' Tpenue B npupoJe U TEXHUKE
39 CnoxxeHue cuj, HampaBJICHHBIX MO OJHON MPSMOM.
. PaBHOelicTBYOIIAs CHIT
3.10 [IpakTuyeckue paboOTHI:




OnpeneneHre CKOPOCTH PAaBHOMEPHOIO JIBUKEHMS
(wapuka B KHJIKOCTH, MOJEIM 3JIEKTPUUYECKOTO
aBToMOOWIST W Tak nanee). OmpeneneHue cpeaHen
CKOPOCTH CKOJIbXEHHs Opycka WIM [IapuKka [0
HAaKJIOHHOM 1uIockocTH. OmpeneneHue IUIOTHOCTH
TBépAoro  Tena.  OnbITel,  JEMOHCTPUPYIOILKE
3aBHCHMOCTH pacTshKEeHUs (aedopMaryn) IpyXHUHBI OT
OPWIOKEHHOW cuiibl. OIBITHI, JI€MOHCTPUPYIOLIHE
3aBUCUMOCTD CHJIbI TPEHHS CKOJIbKEHMSI OT Beca Tena U

XapaKTepa COIPHKACAIOIINXCS TOBEPXHOCTEH

dusnueckne IBIICHUS B mpupoac: NpuMEpPbI IBUXKCHHUS C

3.11 Pa3IMYHBIMUA CKOPOCTSIMHU B )KUBOM U HEKMBOM IIPUPOJE,
NIeWICTBUE CUITBI TPEHUSI B TIPUPOJIC U TEXHHUKE
3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, MOIIIUITHUKH

TIABJIEHME TBEP/BIX TEJL, JKUKOCTEI 1 TA30B

4.1

Hasnenue tBEpmoro Tema. CrnocoObl YMEHBIICHUSI U

YBCINYCHUA OaBJICHUSA

4.2

JlaBnenne raza. 3aBUCHUMOCTH JaBJICHUS Tra3a oOT

00bEMa, TeMIepaTypbl

4.3

[Tepenaua naBieHus TBEPABIMU TEIIAMH, KUIAKOCTIMHU U

razamu. 3akod Ilackans. [IHeBMaTHUEeCKHE MaIIHEI

4.4

3aBUCHMOCTh JIaBJICHUS JKHJAKOCTH OT TJIYOWHBI.
I'mapocratuyeckuii Mapajiokc. Cooo0r1marommecs

COCYHhI. r UAPaBINYCCKUE MEXAaHU3MBI

4.5

Atmocdepa 3emun U aTMocdepHOe JaBiCHHUE.
[IpuuuHbl CyliecTBOBaHHS BO3IYIIHOW 000JOYKH
3emuIH. OmnbiT Toppuueru. 3aBUCUMOCTh
aTMOC(epHOr0 JaBlieHUS OT BBICOTHI HaJl YPOBHEM

MOpsI

4.6

N3mepenue atmocdepHoro aasnenus. [IpuGopsr ams

N3MCPCHUA aTMOC(I)epHOl"O JaBJICHUA

4.7

JelicTBre XUIAKOCTH M ra3a Ha NOTPYKEHHOE B HUX
Teno. BelTankuBaromias (apxuMenoBa) cuia. 3aKOH

Apxumena




4.8

[InaBanue ten. Bo3nyxonnaBanue

4.9

[IpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT
00béMa NOrpYKEHHOH B JKUAKOCTb YACTH Teja.
Omnpenenenre BBITAIKUBAOLIEH CHIIbI, JAEWCTBYIOLIEH
Ha Telo, MNOrpyk€HHOe B KUAKOCTb. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CUJIbL, IEHCTBYIOLIEH
Ha TeJNO B JKUIKOCTH, OT Macchl Tena. OIBITHI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTb  BBITAIKUBAIOIIEH
CHUJIBI, JICCTBYIOIIEH Ha TEJO B KUJIKOCTH, OT 00BEMA
MOTPYKEHHOU B KUIAKOCTh YaCTH TEJA U OT INIOTHOCTH
xkuakoctu.  KoHcTpywpoBanue — apeomerpa  WIM
KOHCTPYHPOBAaHHE JIOJKM U  OINpeleleHue  eé

Irpy30I10AbEMHOCTH

4.10

Odusznveckue  SABICHUS B TNPUPOJE:  BIUSHUC
aTMOC(epHOTO JaBJICHWsSI Ha JKUBOM OpraHU3M,

TJIaBaHUEe PhIO

411

TexHudeckrue ycTpOWCTBA: COOOINIAIOIIUECS COCYBI,
YCTPOMCTBO BOJIOMPOBOJA, THAPABIMYECKUN Mpecc,
MaHOMeETp, OapoMeTp, BHICOTOMED, MOPIIHEBOM HAcoc,

apeoMeTp

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanudeckast pabora

5.2 MexaHnuyeckasi MOIIHOCTb

£ 3 [IpocThle MexaHM3MBI: pblyar, OJOK, HaAKJIOHHAs

' IUIOCKOCT. [IpaBuito paBHOBECHSI pbIyara

5.4 [IpumeHenue npaBuia paBHOBECHS pblyara K OJI0Ky
«3onotoe  mpaBwio»  MexaHuku. KoaddunueHt

5.5 MOJIG3HOTO  JIeHCTBUSA  MeXxaHu3MoB.  I[IpocTtbie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTeHnmanpHas JHEPrUU TeNa, MOJHATOTO HaJ 3eMIEH

5.7 Kunernueckas sHeprus

- [Tonnast MexaHuueckasi YHeprus. 3aKOH MU3MEHEHUS U

COXpPaHCHUA MEXaHu4YeCKOM OHEpPTUn




5.9

[IpakTuyeckue paboOTHI:

Omnpenenenue  paboOTBl  CWJIBI  TPEHUS  TpHU
PaBHOMEpPHOM JIBJKCHMM Tejla II0 TOPU30HTAIbHOMN
NOBEpXHOCTU. MccnenoBanue ycaoBUH PpaBHOBECHS
ppraara. Msmepenne KIIJ[ HaKIOHHOM IUIOCKOCTH.

N3yuenune 3axoHa COXpaHEHUSI MEXaHUYECKON YHEPTUU

5.10

dusnyeckre SIBICHUS B npupoac: pbHaru B TEJIC

YCI0BCKa

5.11

TexHuyeckue yCTpOMCTBA: pblyar, MOABUKHBIA H
HEMOIBUKHBIN OJIOKH, HAKIIOHHASI TNTIOCKOCTh, MPOCTHIE

MEXaHU3MBbI B OBITY

8 KUIACC

Kon
pasnena

Kon
3JIeMeHTa

IIpoBepsieMble 3JIeMEHTBI COEPKAHUSA

TEIIVIOBBIE ABJIEHWA

6.1

OCHOBHBIE TIOJIOKEHHSI MOJICKYJISIPHO-KUHETHYECKOU
TEOpUU CTpPOEHHUs BemlecTBa. Macca U pa3Mmepbl
Mosiekyl.  OmbIThl, TMOATBEPXKAAIONINE OCHOBHBIE

ITOJIOKCHUA MOHGKYHﬂpHOKI/IHCTH‘ICCKOﬁ TEOpHU

6.2

Mopnenu  TBEPAOTO, KUAKOTO U razoo0pa3HOro
cocrosinuil BemectBa. Kpucramnudyeckue u amopdHbie

TCJ1a

6.3

OOBsiCHEHHE CBOMCTB I'a30B, JKUJIKOCTEH U TBEPIBIX TEI
HA OCHOBE TMOJOXEHHH MOJEKYIIPHOKMHETUUECKON

Teopuu

6.4

CMaunBaHue U KalmUJUTSIPHBIC SABJICHUA

6.5

TenmoBoe pacmpeHUuC U C:xKaTnue

6.6

Temnepatypa. CBs3b TeMmmeparypbl CO CKOPOCTBIO

TCIIJIOBOTO ABUXKCHUSA YaCTHUIL




6.7

Buyrtpennss ~ sHeprus. CrnocoObl  U3MEHEHUs
BHYTPEHHEW JHEPrUHU: TEIUIONepenadya U COBEpIICHUE

paboTsl

6.8

Buner TeIJIOTNepeIaun: TEIJIONMPOBOJHOCTb,

KOHBCKIUS, U3TYICHHC

6.9

KommuectBo TCIIJIOTHI. VaenpHas  TEIIIOEMKOCTh

BCIICCTBA

6.10

TeruiooOMeH U TEIUIOBOE paBHOBECHE. YpaBHEHHE

TEIUIOBOTO OalaHca

6.11

IInaBaeHUME n OTBCPACBAHUC KPHUCTATINIMUCCKUX

BCIIIECTB. Y AeIbHas TEIIOTa IUIaBICHHS

6.12

[TapooOpazoBanne u  KoHAeHcauusa. Mcnapenue.
Kunenue. VYaenpHas Temnora mapooOpa3oBaHMs.
3aBUCHUMOCTb TEMIIEPATypbl KHIIEHUS OT aTMOC(EPHOTO

JaBJICHUA

6.13

BnaxxHocTs BO3ayxa

6.14

DHeprus TOIIMBa. Y IeJbHAs TEII0Ta CrOPaHUs

6.15

[Ipuntuner  paGoTel  TemoBbix apurarenend  KIT/]

TCIIJIOBOT'O ABUI'aTCJIA. TenmoBwie JABHUIaTCIIn U 3alIuTa

OKpY>KaroIen cpesibl

6.16

3aKOH COXpaHEHHS M TMpEBpallleHUus DHHEPruu B

TCIIOBBIX ITPOLIECCax

6.17

[IpakTrueckue paboOTHI:

OnpiTbl 1O OOHApY)KEHHUIO  JCUCTBUS  CHII
MOJIEKYJISIPHOTO MPUTSKEHUS.

OnbITHl MO BBIPAIIMBAHUIO KPUCTAJIOB MOBAPEHHOM
COJIM WJIM caxapa.

OneIThl TIO HAONIOIEHUIO TEIUJIOBOTO PaCIIUPEHUs
ra3oB, )KUJAKOCTEU U TBEPABIX TEI.

Omnpenenenue JaBleHUs BO3yXa B OajIOHE MITIPHIIA.

OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD /1aBJICHUS

BO31yXa OT €ro 00bEMa 1 HarpCBaHuA U OXJIAKACHU .




IIpoBepka runoTe3sl JMHEMHOW 3aBUCUMOCTH JUTUHBI
CTOJIOWKA JKUAKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TEMIIepaTypHI.

HabGnronenue n3aMeHenusi BHyTpEHHEH SHEPT UM Telia B
pe3ylibTaTe TeIIonepeaadn U padoThl BHEITHUX CHIT.

UccnenoBanme SIBIICHHS TEeII000MeHa npu
CMEIIMBAHUM XOJOJHON U TOPSAYEH BOJIBI.

OrmpeenieHde KOJIMYECTBA TEIJIOTHI, IMOJY4€HHOTO
BOJION MpHU TEMJI000OMEHE C HarpeThiM METALTUYECKUM
UAJTUHIPOM.

Ornpenenenue yaenbHON TEIIIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca HCHapeHUsL.

OnpeneneHre OTHOCUTENBHOMN BIAXXHOCTH BO3IyXa.

Ornpenenenne yaeapHON TEIJIOTHI IUIABIEHUS JIbIA.

6.18

®u3nyecKue SBJIEHUS B TMPUPOJAE: IMOBEPXHOCTHOE
HATSDKEHHE W KalWUIAPHBIE SIBICHHS B TPUPOC,
KPHUCTAJLIBI B IPUpo i, n3nydeHne CoHIIa, 3aMep3anne
BOJIOEMOB, MOpCKHE Opw3bl; 00pa3oBaHHWE POCHI,

TymMaHa, UHesl, CHeTa.

6.19

Texnudyeckne YCTpOMCTBA: KamWUISAPBI, MPUMEPHI
MCIOJIb30BaHUSI KPUCTAILJIOB, KUIAKOCTHBII TEPMOMETD,
JaT4YUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBas TypOuHa,

ABUT'aTC]Ib BHYTPCHHCT'O CIrOpaHusl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 DnekTpusanus Teil. [[Ba poaa 3JIeKTpUYECKUX 3apsiI0B
BzaumopeiictBue 3apsbkeHHBIX Ten. 3akoH Kynona

7.2 (3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEI
OT BEIIMYMHBI 3aPSI0B U PACCTOSHUS MEXKTY TEJIAMH )
DneKTpuIecKoe oJe. HanpsxénnocTs

7.3 anekTpuueckoro mnojsa.  [lpuHnun  cynepno3uuuu

ANEKTPUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE)




Hocutenu snexTtpuueckux 3apsaoB. DJIEMEHTapHbIN

7.4 anekTpuueckuil 3apsia. Crpoenue atoma. [IpoBogHukM
U IUBJIEKTPUKH
7.5 3aK0oH COXpaHEHUs IEKTPUIECKOTO 3apsiaa
76 ONeKTpUYecKuid  TOK.  YCIIOBUS  CYIIECTBOBAHMS
' AJIEKTPUYECKOr0 TOKa. VICTOYHMKYU OCTOSIHHOTO TOKa
HenictBus 3JIEKTPUYECKOIO TOKa (TemyoBoe,
7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUAKOCTSX M razax
- Onektpuueckas uenb. Cuiia ToKa. DIEKTPUUECKOE
' HapsDKEHNE
. ComnpoTuBieHue MIPOBOTHHKA. VY aensHoE
' COMPOTHBIICHUE BEIIeCTBa
7.10 3akon OMa 1 ygacTka Ienu
[locnenoBarenbHOE W MApaUIEIbHOE COEIWHEHHE
7.11
IIPOBOJIHUKOB
PaGoTta w MOIIHOCTH SJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Hxoyna — Jlenna
213 DNeKTpUUeCKrue HEenu U MOTPEOUTENH SIEKTPUUECKON
' sHepruu B O6bITy. KopoTkoe 3ambikaHue
[TocTostHHBIE MarHuThl. B3anmoelicTBre MOCTOSTHHBIX
7.14
MarHuTOB
MarnutHoe mnoJsie. MarauutHoe mosie 3eMJIM U €ro
7.15
3HAUYECHUE JJIs1 ’KU3HU Ha 3emiie
216 OnbiT Opcrena. MarHuTHOE 110JI€  BJIEKTPUYECKOTO
. ToKa. [I[puMeHeHne 31eKTPOMarHuTOB B TEXHUKE
JleiicTBE MAarHUTHOTO NOJI HAa NMPOBOJHUK C TOKOM.
217 DneKTpOoABUTATENb IOCTOSAHHOTO TOKa. Mcnonp3oBanue
. JJIEKTPOABUIaTEIEN B TEXHUUECKUX YCTPONCTBAxX M Ha
TPaHCIIOPTE
218 Onbitel Dapages.  SIBineHwe  >IEKTPOMArHUTHOM

uHaykuuu. [Ipasuno Jlenna




7.19

DIIEKTPOTeHEPATOP. CriocoOmr MOJTy4eHUS
NIEKTPUUECKOM  DHEPruu.  DJNEKTPOCTAHIIMH  HaA

BO300HOBJISIEMBIX HCTOYHUKAX OHEPTrrUun

7.20

[IpakTnueckue pabOThI:

OnbIThI 1O HAOJIOICHUIO AJICKTPU3AIIUHN TEJT UHYKIIUEH
Y TIPU CONPUKOCHOBEHHUH.

HccnenoBanne AEMCTBHS BIEKTPUYECKOTO TOJS HA
MIPOBOJIHUKH U TUDJICKTPUKH.

COopka u mpoBepka palOTHl AIIEKTPUUECKOW IETH
MOCTOSTHHOTO TOKA.

H3mepenue u peryaupoBaHue CUJIbI TOKA.

H3mepenue u perynupoBaHue HAMPSKEHUS.
HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, HIYIIETO
4yepe3 pe3ucTop, OT COMPOTHUBIEHHUS PE3UCTOpA H
HaIPSKEHUS Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
3JEKTPUYECKOTO COMPOTUBIIEHUSI NPOBOJHUKA OT €ro
JUIVHBI, IJIOIIAIM OTIEPEYHOTO CEYEHUS U MaTepHaa.
[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUH MpHU
MIOCJIEIOBATEILHOM COEAMHEHUU [JIBYX PE3UCTOPOB.
[IpoBepka npaBuiia Ajisi CHIIbI TOKA IPU HapaJIeIbHOM
coenuHeHUU pe3uctopoB. OrmpeneneHue  padOTHI
3JEKTPUYECKOTO TOKa, WAYIIEr0 4Yepe3 pe3ucTop.
OnpezneneHrue MOUIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIJIEJISIEMOM Ha pe3ucTope. UccnenoBanue
3aBUCHMOCTHU CHJIBI TOKA, UJIYILIETO Yepe3 JaMIOUKY, OT
HanpsbkeHus Ha Hell. Onpenenenue KII/I narpeBarens.
UccnenoBanue MAarHuTHOTO B3aUMOICUCTBUSA
MOCTOSTHHBIX MarHuToB. M3ydeHHe MarHUTHOTO MOJIA
MOCTOSIHHBIX MAarHUTOB TIpU WX OOBEIUHEHUH U
paznenenuu. MccnenoBanue AeMCTBUS IIEKTPUUECKOTO
TOKa Ha MAarHUTHYIO CTpEJIKY. OnbITHI,

ACMOHCTPUPYIOIHUC 3aBUCHUMOCTD CHIJIBI




B38,I/IMOI[€IZCTBH$I KaTylKd ¢ TOKOM U MarouTa OT CHUJIbL
TOKa W HanpaBlicHHs TOKa B KarTymke. HM3ydeHue
I[ef/'ICTBI/ISI MAaroMTHOIO 1oOJid Ha MPOBOJHUK C TOKOM.
Koncrpynpopanue u H3y4YCHHE paboThI
3JIEKTPOABUTATEISA. H3mepenne KITA
AJIEKTPOJIBUraTeNIbHOM  ycTaHOBKU.  OmbITBI IO
UCCIIEI0BAHUIO SIBJICHUS 3JEKTPOMATrHUTHOMU
WHAYKIIUU: HCCICOAOBAHUC N3MEHEHHH 3HA4YeHUs |

HaIlpaBJICHHUA HHAYKIIUOHHOI'O TOKa

7.21

dusznveckue SBICHUS B TMPUPOJIE: DIICKTPUUECKHE
SABJICHUA B aTMocq)epe, QJICKTPUYCCTBO KHUBBIX
OpraHru3MOB, MAarHUTHOE TI0JIe 3eMJIH, IPEeiQ MOTOCOB,
POJIb MArHUTHOTO TIOJIA AJIA )KU3HU Ha 3eMJ'Ie, MOJIAAPHOC

CHUSIHUEC

1.22

TexHnuecKne yCTpOMCTBA: AIEKTPOCKOI, aMIIepMETD,
BOJIBTMETP, PEOCTAT, CYETUHK DICKTPUIECKON SJHEPTHH,
IEKTPOOCBETUTENIbHBIE TPUOOPHI, HarpeBaTesbHbIE
AIEKTPOTPUOOPHI (puMepsr), ANMEKTPUIECKHUE
IIPEIOXPAHUTEIHN, DIIEKTPOMATHUT, JJICKTPOJBUTATENb

IMOCTOSIHHOI'O TOKA, rEHEPATOP IMMOCTOSAHHOT'O TOKA

9 KJIACC
Kon
Kox snementa [IpoBepsieMbIe 2JIEMEHTHI COJIeP KaHUs
pasnena
MEXAHMWYECKUME SIBJIEHWSI
81 Mexanudeckoe JIBWKEGHHE. MarepuanabHas TOYKa.
. Cucrema orcuéra
8 8.2 OTHOCHTEILHOCTh MEXAHUYECKOTO ABMKEHUS
8.3 PaBHOMEpHOE NPSIMOTHMHEWHOE IBIKEHUE
HepaBHnomephoe MPSIMOJIMHEHO JIBIDKEHHE.
8.4 CpenHsass ¥ MrHOBEHHas CKOPOCTh Tela IMpHU
HEPABHOMEPHOM JIBUKEHUU




YckopeHue.  PaBHOYCKOpPEHHOE — IPSIMOJIMHEHHOE

8.5
JIBUKCHHC
8.6 Coboanoe nagenue. OnbiTel ["anunes
PaBHOMEpHOE nBMXEHHE MO OKPYKHOCTH. [lepuon u
8.7 yacToTa oOpaiieHus. JIuHeiHas 1 yriioBas CKOPOCTH.
LenTpocTpeMuTeIbHOE YCKOPEHUE
8.8 [Iepsriii 3axon HproToHa
8.9 Bropoii 3akon HeroTroHa
8.10 Tperuii 3akon HeloToHa
8.11 [TpuHIUI Cynepno3uIuu CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHHs: CHWJIa TPEHHUS CKOJBXKEHHsS, CHIIa
' TPEHMSI TIOKOS, IPYTHE BHUJIBI TPEHUS
8.14 Cuna TsHKECTH M 3aKOH BCEMHPHOTO TATOTCHHSL.
' YckopeHnue cBOOOHOTO MaIeHUS
8.15 JBmwxenne tmmaHer Bokpyr Cosnpna.  IlepBas
' KocMuYeckasi ckopocTb. HeBecomMocTs U meperpy3ku
8.16 PaBHOBecue MarepuadbHON  TOYKH. AOCOJIOTHO
' TBEPJIOE TEJO
8.17 PaBHOBecue TBEPHOTO TeNa C 3aKPEIUIEHHON OCKIO
' BpaieHus. MoMeHT cuiibl. LleHTp TsxecTu
8.18 Nmmynbce Tena. IsMenenrne ummynbca. IMIynbe cubl
8.19 3aK0H COXpaHEHUs UMITYJIbCa
8.20 PeakTtuBHOE nBMKEHUE
8.21 Mexanudeckasi paboTa U MOIITHOCTb
8.2 PaGora cun Tsxkectw, ynpyroctd, TpeHusa. CBs3b
. SHEPrUU U paboThI
8.3 [loTennmaneHass dSHeprus Tena, TMOTHATOTO HAaj
. MOBEPXHOCTHIO 3eMJU
8.24 [ToTeHnmanpHas SHEPIUsl CKATON MPYKUHBI
Kunernueckas sneprus. TeopemMa 0 KMHETHUECKOMH
8.25
SHEPrUuu
8.26 3aKOH COXPAHEHUS MEXaHUUECKON SHEPTUH




8.27

[IpakTuyeckue paboOTHI:

OmnpeneneHue cpeaHel CKOPOCTH CKOJIBKEHUS OpycKa
WIA JBI)KCHUS IIApHKa 10 HAKIOHHOW IUIOCKOCTH.
Omnpenenenre yCKOpeHus Tesa pu paBHOYCKOPEHHOM
JIBIDKEHUH 110 HAKJIOHHOM IVIOCKOCTH.

HccnenoBanue 3aBHCHMOCTH IIYTH OT BPEMEHH TIPU
PaBHOYCKOPEHHOM  JIBKCHMM  0€3  HavdaJlbHOU
CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIHM TPH PABHOYCKOPEHHOM
JBW)KEHUHU 0€3 HadallbHOW CKOPOCTH IMYTH OTHOCSTCS
KaK psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
IPOMEXYTKH BPEMEHH OJJMHAKOBBIL.

UccnenoBanue 3aBUCUMOCTH CHUTBI TPEHUS
CKOJIbXEHHST OT CHJIBI HOPMalbHOTO JIaBJICHUSI.
Onpenenenne kodhduImeHTa TPEHUS CKOJIBKCHUS.
OnpeneneHne KECTKOCTH MNpYXHUHBL. OnpenerneHue
paboThl CHIIBI TPEHUS MPH PABHOMEPHOM JIBHKEHHUU
TeJla M0 TOPU3OHTAIBHOM MOBEPXHOCTH. OnpeneneHue
paboThl CHJIBI YIOPYTrOCTH MpH MNOABEME TIpy3a C
UCIIOJIb30BAHMEM  HEMOJBMKHOTO U MOJBMXKHOTO

OJIOKOB

8.28

dusndeckue SIBICHUS B IpUpoaAC: NPUIIHNBBI U OTJIIUBEI,
JABHMXKCHUC IIJIAHET ComHeuHou CUCTEMBI, PCAKTUBHOC

JABVXXCHUE )KMBBIX OPraHUu3MOB

8.29

Texandeckue YCTpOﬁCTBaI CIIMAOMCTp, HAATYUKHU

IMOJIOKCHHS, PACCTOSAHUA U YCKOPCHU A, PAKCTHL

MEXAHUYEC

KHE KOJIEFAHMA 1 BOJIHbI

9.1

KonebarensHoe JABHMIXXCHUC. OcHOBHEBIE
XapPaKTCPHUCTUKHU KOJeOaHMIt: nepuona, qacToTa,

aMILINTyaa

9.2

MareMatudeckuii M TIPY)KUHHBIM ~ MAasTHHUKHU.
[IpeBpamienue  sHepruM  Npu  KojeOaTeIbHOM

JBMXXCHHUH

9.3

3aryxatomue KonebaHus. BoIHyXJIeHHbIe KoJeOaHusl.

Pesonanc




9.4

Mexanuyeckue BoJHBIL. (CBOHCTBAa MEXaHUYECKUX
BOJIH. [IpomonbHble W momnepedHble BOJIHBL J{MHA
BOJIHBI U CKOpPOCTb €€  pacnpoCTpaHEHHs.
MexaHn4eCcKre BOJIHBI B TBEPAOM TEJIE, CEHCMUYECKUE

BOJIHBI

9.5

3ByK. ['poMKOCTB U BbIcOTa 3BYKa. OTpakeHUE 3BYyKa

9.6

Wudpa3Byk u ynpTpa3sByk

9.7

[IpakTnueckue pabOTHI:

OmpeneneHre dYacTOThl M TEpUOJA  KOJEOaHMI
MaTeMaTUIEeCKOr0 MasITHHKA.

OmpeneneHne dYacTOThl M TEpUOJAA  KOJeOaHMI
MPY>KUHHOTO MasiTHUKA

HccnenoBanme 3aBUCMMOCTH TIEpHOJa KoJieOaHM
MOJBENICHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanme 3aBUCMMOCTH TIEpHOJa KoJIeOaHM
MPY)KWHHOTO MasTHUKa OT Macchl rpy3a. IIpoBepka
HE3aBUCHMOCTH nepuo/ia KoJIeOaHMH rpy3a,
MOJBEIICHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTH
NpYyXXUHBI.  M3MepeHue ycKOpeHuss CBOOOHOTO

maJcHus

9.8

duznyeckue ABJICHUS B Impupoac: BOCIIPUATHE 3BYKOB
KNBOTHBIMH, 3CMIICTPACCHUC, celicMHU4YecKue BOJIHEI,

IyYHaMH, 3XO

9.9

Texandeckue YCTpOﬁCTBaI 9XO0JIOT, HCIIOJIb30BAaHHEC

yIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

:‘)HGKTpOMaFHI/ITHOC I10JI€C. QHGKTpOMaFHI/ITHbIC BOJIHBI.

104 CBoHCTBA JIEKTPOMArHUTHBIX BOJIH
10.2 [IIkana 3€KTPOMarHUTHBIX BOJIH
103 OnekTpoMarHuTHas npupoja csera. CKOpOCTh CBeTa.
. BouitHOBBIE CBOICTBA CBETA
[IpakTuyeckue paboOTHI:
10.4 N3ydyeHne CBOMCTB DJJIEKTPOMAarHUTHBIX BOJH C

MOMOII[BI0 MOOMIIBHOTO TenedoHa




®uznyeckue SBICHUS B MPUPOJE: OHMOIOrHYECKOe
10.5 JeiicTBUE  BUIMMOTO,  YIbTpaduOJIIETOBOTO U
PEHTTE€HOBCKOTO U3JIy4EHUI
106 Texanueckue YCTPOMCTBA: HCIIOJIb30BAHUE
' AJIEKTPOMAarHUTHBIX BOJIH JJIsl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
111 JlyueBas monens cBera. MicTouHMKYM CBETa
11.2 [IpssMonMHENHOE PACcCIPOCTPAHEHHE CBETA
113 Otpaxxenue cBera. [lnockoe 3epkano. 3akoH
' OTpaXCHUsI CBETa
114 [Ipenomnenne cBera. 3akOH NPEJOMIIEHUS CBETA.
' [TonHOE BHYTpEHHEE OTpaXK€HUE CBETA
11.5 JInnza. Xon yden B JIMH3E
116 OnTnueckasi cucremMa ¢oroanmnapaTa, MUKPOCKOINa U
' TenecKomna
117 ['maz kak onrudeckas cucTeMa. bBIM30pyKOCTh H
' JAIbHO30PKOCTh
118 Paznoxenue 6enoro cBera B ciektp. OnbiTel HploTOHA.
' ClioxeHue CeKTpaJIbHBIX IIBETOB. [[ucnepcus cBera
11
[TpakTrueckue pabOTHI:
HccnenoBanne 3aBUCUMOCTH  yrila  OTPaXKEHUS
CBETOBOTO JIy4a OT yIJia MaJeHHUs.
H3yueHune xapakTepucTUK U300paskeHus IpeameTa B
IJIOCKOM 3epKaie.
HccnenoBanue 3aBUCUMOCTH yria MpeIOMIICHUS
CBETOBOTO JIy4ya OT yIJa MaJIeHUsl Ha TPAHUIIe «BO3IYX
11.9 — CTEKJIO».
[Tonydenue n3zo0pakeHUl C MOMOIIBIO0 COOMparoIeit
JIMH3BL.
Onpenenenne GOKYCHOTO pacCTOSIHUS M ONITHYECKOM
CHJIBI cOOMpPAIOLIEeH JTUH3BI.
OnbITH IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.
OnbIThl 1O BOCHPUSTHIO I[BETA MPEIMETOB MPHU HX
HaOII0IEeHNH Yepe3 [[BETOBbIE (DUITBTPHI




dusnyeckue SBJICHUS B mpupoac: 3aTMCHUA COJIHLIa u

11.10 JlyHbI, IIBETa TEJ, ONTUYECKHUE SBJICHUS B aTrMocdepe
(uBeT HeOa, pedpakius, paayra, MUPax)
11 TexHuueckue  yCTpOMCTBA:  O4YKH,  IIE€PUCKOII,
' doToanmapar, ONTUICCKHE CBETOBOIBI
KBAHTOBGIE SIBJIEHU A
191 OmnbiTel Pesepdopna u muiaHerapHas MozAenb aToMa.
' Monens aroma bopa
192 Ucnyckanune u norniomieHue cBera aromMmoM. KBaHTBHI.
' JInnelyaTeie CIIEKTPHI
12.3 PagnoaxtuBHOCTE. Anb(a, 6eTa- u raMMa-u3IydeHus
194 Ctpoenne artomMHOrO sapa. HykinoHHas Monenb
' aTOMHOTO sifjpa. M3oTomnbl
195 PannoaxtuBHble peBpamienus. [lepuoa nomypacnana
' ATOMHBIX SIJIEP
126 SnepHbie peakiyu. 3aKOHBI COXpaHEHHUS 3apsiIOBOTO U
' MacCOBOT'O YHUCEIl
OHeprusi CBsI3UW aroMHbIX saep. CBs3p Macchl U
12.7
SHEpPruu
12
128 Peakuuu cuHTe3a u neneHus sanep. McTouHuku
sHepruu CoJiHLa U 3BE3]T
129 Slnepnas oHepretuka. JleiicTBUE paguOaKTUBHBIX
' U3ITyYEHHUI Ha KUBBIE OPTraHU3MBI
[TpakTryeckue pabOTHI:
Habmroienne CriomiHeIX M JIMHEWYATHIX CIEKTPOB
12.10 U3ITy4YEHUSI.
HccnenoBanue TpekoB: U3MEPEHUE SHEPTHH YACTHIIBI
0 TOpMO3HOMY TTyTH (110 hoTOrpadusim).
W3mepenne paaroakTUBHOTO GoHa
®usnyeckue SBIEHUS B MPUPOJE: ECTECTBEHHBIN
paZvOaKTUBHBIN ¢omn, KOCMHMYECKHE JIy4H,
12.11 paZvoaKTUBHOE M3JIY4YEHHUE INPUPOJHBIX MHHEPAJIOB,

JIeiicTBHE PaaAOaKTUBHBIX H3Hy‘leHHﬁ Ha OpraHuim

YCJI0BCKa




12.12

Texauueckue YCTpOMCTBA: CIIEKTPOCKOII,

WHJUBHIyAJIbHBINA TO3UMETp, KaMepa Buibcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI 0OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu (GU3MKM B  HAydYHOW KapTUHE  MHpa;
chopMUPOBAaHHOCTh 0a30BBIX TMPEJICTABIECHUNA O 3aKOHOMEPHOU
CBSI3M U [T03HABAEMOCTH SIBJIEHUH MPUPOJIbI, O POJIM SKCIIEPUMEHTA B
¢usuke, o cucremMooOpasyromel ponau QU3MKK B Pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHUKH M TEXHOJOrui, 00 5BOIIOLUN
(Gu3NYEeCKUX 3HAHUN U UX POJIM B LEJIOCTHOW €CTECTBEHHOHAYYHOU
KapTUHE MHpa, O BKIAJE POCCHICKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO

Mupa, pasBUTHC TCXHUKU U TEXHOJOTHI

3HaHMS O BUJAX MaTepuu (BEIIECTBO U MOJIE), O JBIKEHUH Kak
croco0e CyIecTBOBaHUS MaTepuH, 00 AaTOMHO-MOJICKYJSPHOM
TEOPUU CTPOCHMS BEIIECTBA, O (DPM3MYECKOW CYIIHOCTH SIBJICHHI
npuposbl  (MEXaHMYECKHUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U
KBAaHTOBBIX); yMEHHE pa3IuyaTh SBJICHUS 10 OINHUCAHUIO HUX
XapaKTEepPHBIX CBOMCTB U HA OCHOBE OMNBITOB, JEMOHCTPHUPYIOIIUX
JMaHHOE (U3UYECKOe SIBIIEHUE; YMEHHE pPaclo3HaBaTh IPOSBICHUE
U3YYEHHBIX (U3UYECKUX SIBJICHUM B OKPYXAIOIIEM MHUPE, BBLICISSA

UX CYIECTBEHHBIE CBOMCTBA (MPU3HAKU)

Bnagenue ocHoBaMM MOHSTHUMHOIO alimapara U1 CMMBOJIHMYCCKOI'O
SA3bIKa (I)I/ISI/IKI/I W UCIIOJIB30BAHUC UX JJIsA PCHICHUA y‘IC6HLIX 3a4a4,
YMCHHEC XapaKTEpHU30BaATb CBOMCTBA TCII, (i)I/I3I/I‘leCKI/Ie SIBJICHHUA H

IMPOLECChI, UCIIOJIb3YA (bYHI[aMCHTaJIBHBIe H SMIITUPUYCCKHUEC 3aKOHbI

YMeHue ONMCHIBATh HU3YUYCHHBIC CBOMCTBA TE€I H (I)I/ISI/I‘IGCKI/IG

SIBJICHHUS, UCTIOJIB3Y1 (1)I/I3I/I‘IGCKI/IG BCIIMYHHBI

Brnagenue ocHOBaMHM METOJOB HAy4HOIO IIO3HAHMUS C Y4ETOM
coOumo/IeHHs MpaBuJ1 0€301acHOTO TpyAa: HaOmoieHue PU3NUECKUX

SIBIICHUI:




YMEHHUE CaMOCTOSITETIbHO COOUPATh AKCIIEPUMEHTAIBHYIO YCTAHOBKY
U3 JaHHOTO Habopa 000PYAOBAHUS 110 WHCTPYKIIUU, OTIMCHIBATH X0/
OTIBITA U 3AIHCHIBATH €0 PE3yIbTaThl, (POPMYIUPOBATH BHIBOIbI;
NPOBEJICHUE TIPSAMBIX M KOCBEHHBIX H3MEpEHHH (PHU3HUECKUX
BEJIMYMH: YMEHUE IUIAHUPOBATH HM3MEPEHMs], CaMOCTOSITENIbHO
coOuparb HKCHEPUMEHTAJbHYI0 YCTAaHOBKY II0 HHCTPYKIHH,
BBIUUCIIATh 3HAYEHHE BEJIMYMHBI U aHAIU3UPOBATh IOJYYEHHbIE
pe3yiabTaThl € Y4YETOM 3aJaHHOM IOTIPEIIHOCTH pe3yJlbTaTOB
U3MEPEHMUI;

IPOBEJCHUE HECJIOXKHBIX AKCHEPUMEHTAIbHBIX HCCIIEOBaHMIA;
CaMOCTOSITENIBHO COOMpaTh AKCHEPUMEHTAIbHYIO YCTaHOBKY H
OPOBOAMTH  HUCCIEJOBAaHUE IO  MHCTPYKLUHH, MPEACTaBIATh
MOJIy4€HHBIE 3aBUCUMOCTH (PU3UYECKHX BEJIMYMH B BHJIE TaOIUI] U
rpauKoB, YYWUTHIBATh MOTPEIIHOCTH, JeNaTh BBIBOJBI IO

pe3ylbTaTaM UCCIIeJOBaHUs

[lonumanue  xapakTepHBIX CBOWCTB  (U3MUYECKUX  Mojenei
(MaTepuasibHas TOUKa, a0OCOJIIOTHO TBEPIOE TEIO, MOJIEITH CTPOCHUS
ra3oB, >KMJIKOCTEH M TBEPIBIX TeJ, IUIaHETapHas MOJETb aToMa,
HYKJIOHHAsi MOJIeNIb aTOMHOTO $ipa) U YMEHHUE MPUMEHATh UX JUIS

00BbSICHEHUS (PU3UIECKUX MTPOIIECCOB

VYMmeHne oOBICHITE (bI/ISI/I‘IeCKI/Ie IIpoUcCChl U CBOIMCTBaA TCJI, B TOM
YHUCII€ MU B KOHTCKCTC CI/ITyaHI/Iﬁ IMPAKTUKO-OPUECHTUPOBAHHOI'O
XapakTepa, B 4aCTHOCTH, BBIABJIATH IPUYHMHHO-CICACTBCHHBIC CB3U
H CTPOHUTH 00BsACHEHHE C OHOpOﬁ Ha H3YYCHHEIC CBOMCTBaA
(1)I/ISI/ILIGCKI/IX HBJ’IeHHfI, (bPI?»PI‘ICCKI/IC 3aKOHBbI, 3aKOHOMEPHOCTH H

MOJIEIIA

YmMmenue pemiate pacuérHbie 3amauu (Ha 6aze 2 — 3 ypaBHEHHI),
UCIIONIB3YSl 3aKOHBI U (OPMYNbI, CBSI3bIBAIOIINE (DUZUYECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alKCHIBATh KpaTKOE YCIOBUE 3a/ayH,
BBISIBIISITH HEJIOCTAIOIME JaHHBIE, BHIOMPATh 3aKOHBI U (DOPMYIIBI,
HEoOX0oUMBIe 7S €€ PelIeHUs, UCIIOBF30BaTh CIIPABOYHBIE JAHHEIE,
MPOBOJIUTh PAcyY€Thl U OLICHUBATh PEATUCTUYHOCTH MOJY4YEHHOTO
3HaueHUs PU3NUECKON BEIMYMHBI; YMEHHE ONPEACTATh Pa3MEPHOCTh

(I)I/I3I/I‘-IGCKOI71 BCJIIMYHHEI, HOHy‘ICHHOﬁ IIpU pCUICHUU 3a1avuUn




YMeHHE XapakTepu3OBaTb IPUHLHUIBI JEHCTBUS TEXHUYECKUX
YCTPOHCTB, B TOM YHCIIE OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTMYECKHUX ITPOLIECCOB 10 UX ONKUCAHUIO, UCIIOJIb3YS 3HAHUS O
CBOMCTBaX (PU3MYECKUX SIBICHUA W HEOOXOAWMBbIE (U3NIECKHE

3aKOHOMEPHOCTH

10

YMeHHne HCIoNb30BaTh 3HAaHUS O (U3MYECKUX SBICHUAX B
NOBCEHEBHON KM3HH sl obOecnedeHHst OEe30MacHOCTH TIpU
oOpamieHnr ¢ OBITOBBIMH ~ NPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHS 3JI0POBbsI M COONIOACHHS HOPM
9KOJIOTUYECKOTO TOBEICHUS B OKpYKalOIIeW cpeie; MOHWMaHHE
HEOOXOIMMOCTH TIPUMEHEHHSI JOCTIKEHUH (U3WKU M TEXHOJIOTHMA

AJIg palquOHAJIBHOTO IMTPUPOJ0IIOJIE30BaHUS

11

OneIT TMOWCKa, MPeoOpa3oBaHUsA W TPEACTaBICHUS HHPOPMAITUU
(GU3UYECKOTO COAEpKaHUS C HMCIOJIb30BaHWEM HWH(OOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OIIEHUBATh JJ0CTOBEPHOCTh
MOJydeHHON WH(POPMAIIMK HAa OCHOBE WMEIOIIMXCA 3HAHUU |
JOTIOJIHATEIbHBIX ~ MCTOYHHUKOB; YMEHHE HCIOJb30BATH  IPU
BBINIOJTHEHUH Y4€OHBIX 3aJaHUM HAay4YHO-TIOMYJSAPHYIO JIUTEPATYPY
buznyecKoro coaep KaHusl, ClIpaBOYHbIE MaTEpUaibl, PECYPChl CETH
WntepHer; BnameHue 0a30BBIMH HaBbIKaMU MpeoOpa3oBaHUs
uH(bOpMAallMM U3 OJHOW 3HAKOBOM CHUCTEMBI B JPYI'YIO; YMEHHE
co3ZaBaThb COOCTBEHHbIE NMUCHbMEHHBbIE M YCTHBIE COOOIICHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIbKHUX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D
11O ®U3UKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe JBWKeHue. MarepuanpHas Touka. Cucrema orcuéra.
' OTHOCHUTENBHOCTD ABHXKEHUS
PaBHOMepHOE U HEpaBHOMepHOE JiBKeHHE. Cpeansist ckopocTb. Dopmyrna Jist
1.2 BBIYUCIICHUS CPEIHEH cKopocTu: V = S/t
PaBHOMepHOE NpsIMOJIMHENHOE IBUYKEHUE. 3aBUCUMOCTh KOOPJIMHATHI T€Ja OT
BPEMEHH B ClIydae PaBHOMEPHOTO MPSMOJIMHENHOTO JIBUKECHHUS:
13 (1) =x,+vt
I'padbuku 3aBUCHMOCTH OT BPEMEHH Uil MPOEKIHH CKOPOCTH, MPOEKIHUU
MepeMENIEHUs, IyTH, KOOPAWHATBI IIPH PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKEHUN
3aBUCUMOCTh KOOPAMHATHI T€Ja OT BPEMEHH B CIy4ae PABHOYCKOPEHHOIO
MPSMOJIMHENHOTO ABUKEHUS:
2
S(fi=vy s+ ay= %
@opmMynbl g MPOEKUHUU IMEPEMENICHUs], MPOCKIUU CKOPOCTH U IPOEKIUHU
YCKOPEHHS IPU PABHOYCKOPEHHOM MPSAMOJUHEHHOM JBUKEHUU:
2
1.4 5.(H) =0y, -t+a, %
U.\'('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduky 3aBUCUMOCTH OT BpPEMEHM [yl TMPOEKIUH YCKOPEHMS, MPOEKIUH
CKOPOCTH, IPOCKIUHU IIEPEMEILIECHUs, KOOPAUHATBl IIPU PaBHOYCKOPEHHOM
IPSIMOJIMHETHOM JIBUKEHUU
CBob6oanoe nagenue. GopMysbl, OMUCHIBAIOIINE CBOOOAHOE Na/IleHHE Tela Io
1.5 BEPTUKAIM (IBWKEHUE TeJla BHU3 WIM BBEPX OTHOCUTEIIBHO IOBEPXHOCTH
3emin). ['paduku 3aBUCUMOCTH OT BpPEMEHM JUISI HPOEKIUH YCKOPEHHUS,




MIpOCKOHUU CKOPOCTU W KOOPAWHATHI IIpPHU CBO6OI[HOM nmaacHuM TCi1a II0

BEPTUKAIN

CKOpOoCTh paBHOMEpPHOTO JIBHKEHHMS Tejla IO OKpyxkHocTu. Hampasiienue
CKOpOCTH.

@opmyiia 11 BBIYUCIEHUS CKOPOCTH YEPE3 PaJUyC OKPYKHOCTH U MEPHO]

oOpareHus:
2mR
L=
T

LlenTpocTpemMuTenbHoe yckopeHue. HampamieHne HEHTPOCTPEMHUTEIHLHOTO

1.6 yckopeHusi. @opmyrna s BEIYUCIECHUS YCKOPEHUSI:
2
a. - L
"R
®dopmyra, CBI3BIBAIOIIAS TIEPUO] M YaCTOTY OOpaIeHHUS:
v = L
T
Macca. ITnotHoCTh BemecTBa. @opmyia 1l BBIYUCICHHS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzudeckas BenuuuHa. ClI0KeHrue Chil
1.9 SIBnenune nnepuuu. [lepBerit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaB/IeHHOCTh BEKTOpPA YCKOPEHHUs TeJla M BEKTOPa CUJIbI, IEUCTBYIOIIEH
Ha TeJo
Bzaumopenicteue Ten. Tpernit 3akoH HeroToHa:
1.11 F 21 = _Fl—>2
112 Tpenue nmokos ¥ TpeHue ckoJibkeHus. Dopmyna Jyuisi BBIYUCICHUS MOIYJIS CUIIbI

TPCHUS CKOJIbXKCHUS:




Hedopmanust tena. Yupyrue u Heynpyrue aegopmanuu. 3aKOH YIPYyrou
nedpopmaruu (3akon ['yka):

1.13 F=k-Al
BCGMI/IpHOC TATOTEHUE. 3aKOH BCCMHUPHOI'O TATOTCHUA:
FoG. My -i}}:
R:
Cuna TsprecTd. Y CKOpeHue CBOOOTHOTO TaICHHUS.
114 ®opmyna A5 BBIYMCIEHUS CHIIBI TSKECTH BOJU3M MOBEpXHOCTU 3emuu: F =
mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckas CKOpOCTb.
HeBecomocTts u neperpy3ku
Nmnynsc Tena — BekTopHas puznyecKkas BeJIHMUrHa.
1.15 p=mi
Nmnynec cuctemsl Ten. 3Menenue umnysbsca. MMmynbe cumbl
3aKOH COXpaHEHUs UMITYJIbCA JUIsl 3aMKHYTOU CUCTEMBI TEN:
1.16 D=myly +1m, U, =const
PeakTuBHOE nBMXKEHUE
Mexannyeckas pabora. @opmyia Jij1sl BBIYUCICHUS paOOThI CUIIBL:
A=Fsooso
Mexanuyeckasi MOLIHOCTb:
1.17
v=4
I
Kunernueckast u noteHumanbHas sHeprua. Gopmysa ais BEIYUCICHUS
118 KUHETUYECKON SHEPTUU:




Teopema 0 kuHeTHUECKOU d3HEprun. PopmyIna JUis BBIYMCICHUS
IIOTEHLMAJIbHOU SHEPIUM TeEJIA, IIOJHIATOIO

HaJ 3eMuIéii:

E,= mgh

Mexanundeckast SHEPTHUs:

E=E;+E ?
1.19 .
3aK0oH COXpaHEeHHs MeXxaHu4deckoil snepruu. Gopmyna as 3akoHa
COXpaHEHHUs MEXaHWYECKON IHEPTUU B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBpareHne MEXaHMYECKOM YPHEPTUH MPU HATUIUH CHIIBI TPEHMUSL.
[IpocTeie MeXaHU3MBIL. «30J0TOE IPABUIIO» MEXAHHKH.
Peruar. Moment cwisl; M - Fl.
VYcnoBue paBHOBECHUS phlyara:
M +M,+..=0
1.20
[ToaswmxHbIN 1 HeMOABWKHBIN O0510ku. KITJI mpocThIX MEXaHU3MOB,
n= A‘E[ME:&HE.H
A‘S&TIHHH
JlaBnenue TBEPOTO TEA.
dopmyra I BBIYUCIICHHS JTaBJICHHS TBEPIOTO Tea:
p= F
5
191 JlaBnenue raza. AtMocdepHoe JaBiacHUE.
l'unpocraTtuyeckoe AaBiieHUE BHYTPH KUIKOCTH.
dopmyna ISl BBIYUCICHUS JaBICHUS BHYTPH KHJIKOCTH:
DP=pgh+p,
1.22 3axoH [lackans. I'mapaBaudeckuil npecc
3akon Apxumena. dopmymna s OmNpeneNeHUs BBHITAIKUBAIONIEH CHIIBI,
123 JNENCTBYIOUIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:

F_&m. =pgv




Ycnopue nmiaBanus Tena. [1naBanue CyAOB U BO3QYyXOIlJIAaBAHUC

1.24

MexaHndyeckue KoyieOaHWs. AMIUIMTY[a, TEPUOJ W YacTOTa KOJIeOaHUHU.

®opmyra, CBSA3BIBAIOIIAS YACTOTY M NIEPUO]] KOJIeOaHU:

1.25

MaremaTtnueckuii M INPYKHHHBIA MasTHUKH. [IpeBpamienue sHepruum mnpu

KOJIE0ATEIIFHOM JIBIDKCHUHN

1.26

3aryxaromue kojebanusi. BernykaeHubie koiebanus. Pezonanc

1.27

MexaHU4YeCKHe BOJIHEI. HpO}lOJ'II)HI)IC M IOIICPECYHBLIC BOJIHBI. HHI/IHa BOJIHBI "

CKOPOCTh PaCHpPOCTPAHCHHUS BOJIHBI:

L=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI HA TPAaHHUIIE

IByX cpell. IH(pa3Byk U ynbTpa3ByK

1.29

Ipakxmuueckue pabomoi

N3mepenne cpeaHel IUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHUIIBI; )KECTKOCTH
MPYXUHBL; KOA(h(ULIUEHTa TPEHUSI CKOJIBKEHUS; paObOThl CUJIbI TPEHUS, CHJIIBI
YIPYTrOCTH; CPEAHENH CKOPOCTU IBMKEHMsI OpyCKa MO HAKJIOHHOW IMJIOCKOCTH;
yCcKOpeHusi Opycka HpH JABI)KEHHU MO HAKIOHHOM IIOCKOCTH; YacTOThl U
nepuoja KojiebaHWii MaTeMaTHYeCKOro MAasTHHKA; YacTOThl M IepHoja
KoJIe0aHUM MPYKUHHOTO MAasTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO Ha pblYar;
paboThl CHIJIBI YIIPYTOCTH MpPH MOABEME Ipy3a C MOMOIIbIO HEMOIABHXHOTO
6510Ka; paboThI CHIIBI YIIPYTOCTH MPU NOIBEME IPy3a C IOMOIIBIO OABHKHOTO
0J10Ka.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOW CHIIBI OT 00bEMa MOTPY:KEHHOMN
YacTH Tella U OT TUIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH BBITAIKMBAIOIIEH CHIIBI
OT MAacChl TeNa; CUIIbI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAIbHOTO JIaBJICHUS U
OT pOJia MOBEPXHOCTH; CUJIbI YIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTEIICHU
nedopMaiuu MpyKUHbBI; YCKOpEHUs: OpycKa OT yriia HaKJIOHA HAIpaBIISIONIEH;
nepuoja (4acToThl) KoJeOaHW HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; IEPHOJa
KoJIe0aHUl MPYKMHHOTO MAasTHHUKA OT MAacChl Ipy3a U >KECTKOCTH MPYKUHBI,
UCCIIEJIOBaHNE HE3aBUCUMOCTU TMEpHoJa KOJIeOaHH HUTSHOTO MasTHHUKA OT

MacCCEhHI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pbIUara

1.30

Duszuueckue A6J1EHUA 8 npupode: MNpUMEPLL JBUKCHUA C Pa3JIMYHBIMU

CKOPOCTSAMH B ’KMBOI1 1 HEXXUBOM puponac, JIENCTBUE CHIIBI TPEHUA B IPUPOAC




U TEXHUKE, NMPWIMBBI U OTJIMBBI, ABWKEHUE IUlaHeT COJHEYHOW CHUCTEMBI,
PEaKTUBHOE IBUKEHHE KUBBIX OPTaHU3MOB, PbIUaru B TEJIE YEJI0BEKA, BIUSHUE
aTMOC(EpHOTO JAaBJICHUS Ha JKUBOW OPraHM3M, IUIaBaHUE PBIO, BOCHPHUSATHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, CceliCMHUYECKIe BOJIHBI, HYHAMHU, 3XO

Texnuueckue ycmpoftcmea: CIIMAOMCTP, JATYMUKH ITIOJIOKCHHA, PACCTOAHUA U
YCKOPCHUA, IAWMHAMOMCTpP, IMMOAIIHMIIHUKH, PaKCThbl, pbIyar, HOI[BI/DKHBIﬁ u

HGHOI[BI/DKHBIﬁ 6J'IOKI/I, HAaKJIOHHasA IJIOCKOCTb, IPOCTHIC MEXAaHU3MbI B 6I>1Ty,

L3l COOOIIAOIINECs] COCYBI, YCTPOMCTBO BOJONPOBOAA, THAPABIUICCKHNA TIPecc,
MaHOMETp, OapoMeTp, BBHICOTOMEp, TOPIIHEBOW HACOC, apeoOMETp, IXOJIOT,
WCII0JIb30BaHUE YIbTPa3ByKa B OBITY M TEXHHUKE

2 TEITJIOBBIE SABJIEHU A
OCHOBHBIC TIOJIOKECHHSI MOJICKYJISIPHO-KUHETHUECKON TEOPUU  CTPOCHUS

2.1 BemecTBa. Moienu TBEP0TO, )KUIAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTRA.
Kpucrammmaeckue n amopdHbIe Tena

”5 JBumkenne dactur] BemiecTBa. CBsS3b CKOPOCTH JBW)KCHHS YaCTHI[ C

' Temneparypoil. bpoynoBckoe aBmxenue, 1upPyzust

2.3 CMmaunBaHUe U KalMWUISIPHBIC SBJIICHUS

2.4 TennoBoe pacIMpeHne U CKATHE

2.5 TennoBoe paBHOBecHE

26 Buytpennss sueprus. Pabota u Temomepenada Kak CHOCOOBbI M3MEHEHMS

' BHYTpPEHHEH 3Hepruu

2.7 Bune! Temonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUYECHUE
Harpesanue wu oxmaxzaenue Ten. KoauuecTBo TeIUOTHL. Y enbHas
TETIOEMKOCTB:

2.8

O=an(t,—1)
3aKOH COXPaHEHHUs PHEPrHH B TEIUIOBBIX IMpolleccax. YpPaBHEHHE TEILIOBOTO
OayaHca:
2.9
Q+0, +..=0
Ucnapenne u xonpeHcarus. M3MeHeHHe BHYTpPEHHEW SHEPruU B Ipoliecce
210 ucmapeHus ¢ KoHAeHcanuu. Kumenue >kuakocTu. YaenpHas TejioTa

napoo6pazoBanus: L = Q/m




211

BiraxxHOCTB BO311yXa

2.12

[InaBnenne u kpucraumsauus. l3MeHeHHE BHYTPEHHEW OJHEPruUM IIpU

IUIaBJICHUHW U KPpUCTAJUIU3AallH. yI[eJIBHaS'I TCIJI0TA IIJIaBJICHUA

2.13

BHyrpeHHsis SHeprus cropaHus TOIUIMBA. YJAENbHAs TEILUIOTa CrOPAHMS

torutkBa: g = Q/m

2.14

[punnuns! padots! Termnosbix naurateneil. KI1/1 reroBoro apurarens

2.15

Ipakxmuueckue pabomoi

N3Mepenne yienbHON TEII0EMKOCTA METAJUIMYECKOTO IIMIMHAPA; KOJTUYECTBA
TEIJIOTHI, TOJYYEHHOTO BOJOW KOMHATHOM TeMreparypbl (DUKCHPOBAHHOM
MAacchl, B KOTOPYIO ONYIIEH HAarpeThlii UIWHAP; KOJWYECTBA TEIUIOTHI,
OTJAHHOTO HAarpeThiM LUJIUHIPOM, MOCIE OMYCKAHUSA €ro B BOJY KOMHATHOM
TeMIEpaTypbl; OTHOCHUTEIIBHOW BJIQKHOCTH BO3AYyXa; YACIbHOW TEIUIOTHI
miaaBieHus Jipga. MceciaenoBaHwe UW3MEHEHHMS TEMIIEpaTypbl BOABI  MPU
Pa3IUYHBIX YCIOBUSX; SIBJICHUS TEMJI000MEHA NMPH CMEIINBAHUU XOJOTHOW U

ropsiueii BOJIbI; TpoIiecca HCIapeHHst

2.16

Qu3suueckue s61eHUs 8 npupoode: TTIOBEPXHOCTHOE HATSHKEHHE U KalMLISIPHbIE
SIBJICHUS B MIPUPOJIE, KPUCTAJUIBI B pupoje, nznydenue ColHia, 3aMep3aHue

BOJ0EMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHEs, CHera

2.17

Texnuueckue ycmpoﬁcmea: KallWJJISAPBI, IIPUMEPHBI HCIIOJIb30BaHUA
KpUCTaJlJIOB, )I(H,HKOCTHBIﬁ TEPMOMETP, JATUHUK TEMIICPATYPEI, TCPMOC, CUCTEMA
OTOILNICHUA OOMOB, T'HT'POMCTPLI, IICUXPOMCETP, IIapOoBasd Typ6I/IHa, ABUTIAaTCIIb

BHYTPCHHECTO CropaHust

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

9J'IeKTpI/ISaI_II/I$I TCII. I[Ba BH A SJICKTPHUYCCKHUX 3apsAa0B

3.2

BsaumonelicTBue 3apskeHHBIX Tedl. 3akoH Kynona

3.3

3aKkoH COXpaHCHUS DJICKTPUYCCKOTO 3apsaa

3.4

3J'IeKTpI/I‘IeCKOe TI0JIC. HaprI)KéHHOCTB QJICKTPUYICCKOTO IIOJIA. HpI/IHI_II/IH

CYICPIIO3UIUH DJICKTPUICCKUX moJjien (Ha Ka4yCCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsA10B. I[CI\/'ICTBI/IC QJICKTPUYICCKOTO TIOJId Ha

QJICKTPHUYCCKUC 3apAIbl. HpOBOI[HI/IKI/I " JUDJICKTPUKU




[TocrosiHHBIM nekTprUecKuil TOK. JlelcTBus nekTpuueckoro Toka. Cuia Toka.

Hanpsixenue.
3.6 l=qg/t,U=A/
DNEKTPUUECKOE COMTPOTUBIICHHE. Y ACIBHOE JEKTPUIECKOE CONTPOTUBIICHHE:
3.7 R =pl/S
3.8 3akon Oma s yuactka snekrpuyeckoit nenu: | = U/R
[TocnenoBarensHOE COCTMHEHUE TIPOBOTHUKOB:
I =1, U=U +U,: R=R +R,
1 1 2 1 2
3.9 [MapamiensHOe COSAMHEHUE TPOBOIHUKOB PABHOTO COTIPOTHBIICHHUS
U=U:I=1+1; Rzi.
2 2 P
CMenranHbie COSAMHEHUS TTPOBOTHUKOB
PaboTa u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHuTHOE MOJE MPSAMOrO MPOBOJHUKA C TOKOM. JIMHMM
MarHUTHOW MHIYKIIHH
313 MarautHoe I0Ji€ MOCTOSHHOTO MarHura. B3anMoJeicTBHE ITOCTOSHHBIX
MarHuToB
3.14 JleficTBMEe MarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM
3.15 Omnsitel Gapanes. SBienue snekTpoMarHuTHON HHIYKIMH. [IpaBuo Jlenna
Ipaxmuueckue pabomoi
WN3mepenne  SIEKTPUYECKOTO  COTMPOTHBICHUS  PE3UCTOPA;  MOIIHOCTH
3.16 JIEKTPUUYECKOTO TOKA; pabOThI 3JEKTPUUECKOTO TOKA.

HccnegoBanne 3aBUCUMOCTH  CHIIBI TOK4, BO3HUKAIOLICTO B IMPOBOIHUKE

(pespropLI, J'IaMl'IOLIKa), OT HAIIPSPKCHUS Ha KOHIAX IMPOBOJAHNKA; 3aBUCUMOCTHU




CONPOTUBIIEHUS OT JAJIMHBI IPOBOJIHUKA, IUIOIIAIU €T0 OIIEPEYHOI0 CEYEHUS U
YIEJIBHOTO COIPOTUBJICHUS.

[IpoBepka npaBuia JUist 3JAEKTPUUECKOT0 HANPSYKEHUS IIPU MOCIIE0BATEILHOM
COEIMHEHUHU MPOBOJHUKOB; IpaBWia JUIsl CHJIbl 3JIEKTPUYECKOTO TOKA IPHU

napajuieIbHOM COE€IUHEHUU ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue A6leHUs 8 npupode: SIEKTPUUYECKHE SBIEHHUS B armocdepe,

3.17 ANIEKTPUIECTBO KUBBIX OPTAaHU3MOB, MATHUTHOE TI0JIe 3€MIIH, Ipeiid MOJIFOCOB,
POJIb MATHUTHOTO TIOJIS JIJIS )KU3HH Ha 3eMJle, MOJIIPHOS CHUSHUC
Texnuueckue ycmpoticmea: SIEKTPOCKOII, aMIIEPMETpP, BOJIBTMETp, peocTarT,
CUCTYMK  DJICKTPUUECKOW OSHEPruu, DJICKTPOOCBETHTEIBHBIC IMPUOOPHI,

3.18 HarpeBaTebHbIE AIEKTPOTPUOOPHI (mpuMepsI), 3JIEKTPUYECKHUE
MPEIOXPAHUTENN, DJICKTPOMArHUT, JJICKTPOJBHUraTe]lb TOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKA

3.19 DneKTpoMarHuTHBIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH

3.20 JlygeBast moJsienb cBeta. [IpsiMONMHEIHOE pacipoCTpaHEeHUE CBETa

3.21 3akoH oTpaxkeHus cera. [1nockoe 3epkaino

3.22 [Ipenomiienne cBeTa. 3aKOH MPEIOMJICHUS CBETA

3.23 JHucnepcus cBera

3.2 JIunza. Xox nyyeit B nuH3ze. DOKYCHOE pacCcTOAHHE JIUH3bI. ONTHYECKas CHIIa

' mun3el: D = 1/F

3.25 I'na3 xak ontuyeckas cucrema. OnTudeckue mprudOpbI

Ipakxmuueckue pabomoi
N3mepenue ontuyeckoii cuibl coouparomiei TuH3bl; GOKYCHOTO PACCTOSIHUS

coOuparomieid JMH3bI (IO CBOMCTBY paBEHCTBAa pa3MepoOB NpeaMeTa U
M300pakeHusi, Korjaa MpeaMeT PacroJio’KeH B IBOMHOM (okyce), mokazaress

3.26 MPETOMIICHHUS CTEKIIA.

HccnenoBanue cBoiicTBa H300pa)KeHUS, TMOIYYEHHOTO C TOMOIIBIO

coOuparomei TUH3bI; U3MEHEHUsI (DOKYCHOTO pPacCTOSIHUSA JIBYX CIOYKEHHBIX
JIMH3; 3aBUCUMOCTH yIJia MPETOMIICHHsI CBETOBOTO Jyda OT yrja MaJieHusl Ha
TPaHULIE «BO3JIYX — CTEKIIO»

3.7 Qusuueckue senenus 6 npupooe: 3atMeHus ConHua u JlyHsl, 1Beta Tedn,

. ONTHYECKHUE SIBIEHUs B atMocepe (1BeT Heba, pedpakius, paayra, MUPax)
398 Texunuueckue ycmpouicmea: OYKHW, TEpUCKOM, ¢GoToanmapar, ONTHYECKHE

CBE€TOBOIbI




KBAHTOBLGIE SABJIEHUA

PagnoakTuBHOCTE. AJba-, OeTa-, ramma-u3nydeHus. Peakuuu ansda-u Oeta-

4.1
pacnazga

42 Omnwitel Pesepdopaa mo paccesauro anbda-gactum. [lmamerapHas Mozens

' aToma

4.3 CocraB aToMHOTO sifipa. M30TOIBI

4.4 [Iepnon nomypacnaza aTOMHBIX SAEp

4.5 SAnepHble peakiyu. 3aKOHbI COXpPaHEHUs 3apsAI0BOI0 U MAaCCOBOTO YHCET
Qusuueckue s6leHUs 8 Npupoode: ECTECTBEHHBIM paJNOAKTUBHBIA (oH,

4.6 KOCMHYECKHE JIy4H, PaJMOAKTHBHOE W3Iy4eHHWE MPHUPOJHBIX MHHEPAIIOB,
JIeWiCTBUE PaJIMOAKTHBHBIX U3TyUYE€HHI Ha OPTaHU3M YeIoBeKa

47 Texnuueckue ycmpoticmea: CIeKTPOCKOI, MTHINBUIYaTbHBIN JO3UMETp, KaMepa

BunbcoHa, anepHasi 3HEpreTuKa




YYEBHO-METOINYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O
INPOLHECCA OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI IS
YUYEHUKA

1. ®usuka. 7 knacc. YueOnuk. bazossiit yposenb 2023. [epoimikun U.M.,

NBanos A.N. AO "UznarensctBo [IpocBemenue".

1. ®usuka. 8 knacc. YueOnuk. bazosiii ypoBens 2023. Tlepoikun
N.M., BanoB A.U. AO "UznarensctBo IIpocBemenue".
2. Duzuka. 9 knacc. YueOnuk. bazossriit ypoBenb 2023. I'ytauk E.M.,

[Tepeiukun .M., UBanoB A.M. AO "U3zgarensctBo [IpocBemnieHue".

METOANYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA

1. ®usuka. 7 knacc. Yueonuk. bazossiit yposenb 2025. [lepoimkun U.M.,

NBanoB A.N. AO "UznarensctBo [IpocBemienue".

2. ®uzuka. 8 xinacc. YueOHuk. ba3osiii ypoBenb 2025. [epoikun
N.M., BanoB A.U. AO "UznarensctBo IIpocBemenue".

3. ®usuka. 9 kinacc. YueOnuk. bazosrrit yposens 2025. Ilepoimkun .M.,
I'yrauk E.M., UBanoB A.11. AO "U3znarensctBo IIpocBemenue".

4. Jlykamuk B.. CoopHuk 3anau o pusuke. 7-9 xnaccol. - M.: [IpocBemienue,
2021.

5. Jlmaraoctuueckue padbotel. dusuka. 7,8,9 kiaccel. - M.: [Ipocsemenue, 2021.

6. [longroroBka k Becepoccuiickum npoBepounbiM pabotam. dOusuka.
7,8,9 knaccel. - M.: [Ipoceemenue, 2021.

7. COoopHUK BOmpocoB U 3aaa4d. dusuka. 7,8,9 kimaccel. - M.: [IpocBemenne, 2021.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. Enunas komeknus mudpoBbIX 00pa3oBaTEIbHBIX

pecypcos - http://school-collection.edu.ru/


http://school-collection.edu.ru/

2. DNEKTPOHHBIE YUSOHHUKH T10
¢usuxe - http://fizika.ru/

3. [ludpoBbie 0OpazoBaTeIbHBIC
pecypcesl - http://openclass.ru/

4. bubnuoreka - BCE M0 NpeaMeTy

"®wusuka" - http://www.proshkolu.ru/


http://fizika.ru/
http://openclass.ru/
http://www.proshkolu.ru/
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