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HOACHUTEJIBHASA 3AITMCKA

PabGouas mporpamma mo ¢usnke I8 OO0ydYaOMMXCA C  3aJCPKKOU
ncuxudeckoro passutust (manee — 3I[IP) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl TOJrOTOBJIEHA Ha OcCHOBe @DeAepaqbHOTO TOCYJapCTBEHHOTO
o0pa3oBaTeNbHOTO CTaHJIapTa OCHOBHOro obmero oOpa3zoBanus (IIpukas
Mumnnpocsemenuss Poccun ot 31.05.2021 1. Ne 287, 3apeructpupoBaH
MunucrtepctBom toctuiiun Poccuiickoit ®@enepanuu 05.07.2021 r., per. HOMEp
64101) (manee — DPI'OC 0OO0O0), DenepanbHOH aTaNTUPOBAHHOW OCHOBHOM
o0pa3oBaTenpHOI MTPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs O0yUYaIOIIUXCS C
3aepxkkoil neuxuueckoro pazsutus (nainee — AOOIT OOO 3I1P), ®enepanbHoit
paboueil mporpaMMbl OCHOBHOTO 00111ero 0Opa3oBaHusi Mo mpeamety «Duszukay,
Konnenuuu mpenonaBanusi yueOHoro mnpenMera «Pusmka» B 00pa3oBaTeNIbHbBIX
OpraHu3anuUax Poccutickon denepanun, peATU3YIOLINX OCHOBHBIE
oOmeoOpa3zoBarenbHuble  nporpamMMbl, @denepanbHOM OCHOBHOM MPOTrpaMMBI,
denepanbHON MPOTPpaMMBI BOCTIMTaHHS, ¢ YIETOM pacHpeleeHHBIX IO Kiaccam
MPOBEPSIEMBIX TPeOOBAaHUW K pe3yJibTaTaM OCBOEHUS AJAaNTUPOBAHHOW OCHOBHOM
00pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOI'O OOIIIETO 00pa30BaHMs OO0YUYaIOIIUXCS C
3aJIEPKKON TICUXUUECKOTO Pa3BUTHS.

VY4eOnbiii mnpenMer «®Pu3nKa» SABISETCS CUCTEMOOOPA3YIOUIUM IS
€CTECTBEHHOHAYYHBIX IPEAMETOB, MOCKOJbKY (PU3NYECKUE 3aKOHBI MUPO3JAHUS
ABJIIIOTCSL OCHOBOW COJEpXaHUsl KypcOB XUMHH, OWONOruM, reorpapuu u
acTpoHOMUHU. Pu3rKa BOOpYX,aeT oOydaroluXcsi Hay4YHbIM METOAOM I1O3HaHU,
MO3BOJIAIOIINUM TOJTy4aTh OOBEKTUBHBIEC 3HAHUS 00 OKPYXKAIOIIEeM MHPE.

[IpenmMeT MakcUMallbHO HampaBieH Ha (opMHpOBaHHE HWHTEpeca K
OPUPOJTHOMY W COIMAIBHOMY MHpPY, COBEPIICHCTBOBAHHE TO3HABATEILHOM
nesrenbHocTH oOydatomuxcsa ¢ 3[IP 3a cyer oBiajeHUsS MBICIUTEIbHBIMU
onepauusMu CpaBHEHUs, 0000IIEHHs, pa3BUTUE CIIOCOOHOCTU APTyMEHTHPOBATH
CBOE MHEHHE, (OPMUPOBAHNE BO3MOKHOCTEH COBMECTHOM I€ATEIHLHOCTH.

N3yyenue ¢usuku cnocoOCTByeT pasButhio y oOydarommxcs ¢ 3IIP
IPOCTPAHCTBEHHOT0 BOOOpakeHHs, (YHKIHMOHAJIBbHOW TPAaMOTHOCTH, YMEHHUS
BOCTIIPUHUMATh U KPUTUUYECKU aHATU3WPOBATH MH(POPMAINIO, MPEACTABICHHYIO B
pa3nuuHbIX  (opmax. 3HAYMMOCTH TpeaMeTa IS Pa3BUTHUS  SKU3HEHHOM
KOMIETCHIINA OOYyYaIONIUXCS 3aKIF0YaeTCsl B YCBOGHWU OCHOBBI (PU3WYCCKUX
3HaHWW, HEOOXOIAMMBIX JJIsi TIOBCEIHEBHOW JKMU3HH, HABBIKOB 3JI0POBOTO W
O0e3omacHOro JJid 4YeJOBEKa M OKpyXKarouleld ero cpeasl o0pasza KU3HU;
(OpMUPOBAHUH IKOJIIOTUYECKON KYITbTYPHI.

[TporpamMma oTpaxaer coaepxaHue oOydeHHs mnpeamery «Dusuka» c
y4eTOM O0COOBIX 00pa3oBaTeNbHBIX NOTpeOHOCTEW oOyuatomuxcs ¢ 3IIP.
OBnazneHue NaHHBIM YYEOHBIM TMPEAMETOM IPEACTABISET OMPEIEICHHYIO



TpyaHOCTh it oOyuatomumxcs ¢ 3[IP. D10 cBs3aHO ¢ 0COOEHHOCTAMHU
MBICTUTEIILHON ACSITEIIbHOCTH, IEPHOTUICCKUMHU KOJICOaHUSIMI BHUMAHUS, MaJIbIM
00BEMOM TMMaMsITH, HEAOCTATOYHOCTHIO OOINEro 3amaca 3HaHWH, MOHMKCHHBIM
MMO3HABATEIILHBIM HHTEPECOM U HU3KHUM YPOBHEM PEUEBOTO PA3BUTHS.

Jlyis ipeoioNieHust TPYAHOCTEH B M3ydeHUU ydeOHoro mpenmMera «Dusnkay
HeoOXoauMa ajanTamusi o0beMa W XapakTepa y4eOHOTO Mmarepuana K
MO3HABATEIIbHBIM BO3MOKHOCTSIM JIAaHHOW KAaTETOPHH OOYYaroluXcs, y4eT HX
OCOOCHHOCTEHW pAa3BUTHUS: WCIIOIH30BAHUE AJITOPUTMOB, BHYTPHUIIPEIAMETHBIX H
MEXIPEAMETHBIX CBS3EH, MOCTETIEHHOE YCIOKHEHHE N3Y9aeMOro MaTepuraa.

JlanHass mporpamMMa KOHKPETH3UPYET COACpKaHWE MPEAMETHBIX TEM B
COOTBETCTBUH C TpeOOBaHHUSIMH OOpa30BATEILHOTO CTaHAApTa, PEKOMEHIYEMYIO
MIOCTIEIOBATEIPHOCTh M3YyUCHUsST Pa3fesioB GU3HKH C YIETOM MEXIPEIMETHBIX H
BHYTPUTIIPEIMETHBIX ~CBSI3€H, JIOTMKHM Y4YEOHOTrO TIpoIlecca, BO3PACTHBIX W
MICUXOJIOTUYECKUX OcoOeHHocTel oOyuatontuxcsi ¢ 3[IP Ha ypoBHE OCHOBHOTO
oO1ero oOpa3oBaHus, ONpeEEsIEeT MUHUMAJIbHBIN HA0OP OMBITOB, IEMOHCTpPAIIHA,
MPOBOJIMMBIX ~yUWTEJIEM B Kiacce, Ja0OpaTOPHBIX pPa0OT, BBITIOIHIEMBIX
00yYaIOIINMUCH.

MeTtonunueckoid OCHOBOM mM3yudeHus kypca «Ddusuka» Ha ypoBHE OCHOBHOTO
oOmero  oOpa3oBaHus  SBISIETCS ~ CHCTEMHO-ACSTEIBHOCTHBIM  MOIXO],
00eCreunBaONINN TOCTUKEHUE JIMUHOCTHBIX, METANpPEJAMETHBIX M MPEIMETHBIX
o0pa3oBaTeNbHBIX  PE3YyJNbTATOB  IMOCPEACTBOM  OpTraHM3alldd  aKTHUBHOU
MO3HABATENILHON JEATEILHOCTH OOYYAIOIINXCS, YTO OYCHb BAXKHO MPU OO0YUYEHUU
neteit ¢ 3[1P, Ay KOTOPBIX XapaKTepHO CHUYKEHHE MTO3HABATEIIbHON aKTHUBHOCTH.

Henu u 3axa4u n3yyenus yueOHoro npeamera « Dusuka»

Obwue yenu w3ydeHus ydeOHoro mnpeamera «Dusmka» mnpeAcTaBleHbl B
[TpumepHoii paboueit mporpaMme OCHOBHOTO 00111er0 00pa3oBaHMUsl.

OCHOBHOM 11€J1bI0 00YUYEHHUsI IeTel C 3aAepKKOM CUXUUECKOTO Pa3BUTHUS Ha
JAHHOM IMPEAMETE SBIJISIETCS: MOBBILIEHUE COLMAJIBHOM ajanTaluy JEeTed 4depes
npuMeHeHue (PU3NYECKUX 3HAaHUN Ha MTPaKTUKE.

st oOyuaronmuxcst ¢ 311P, Tak ke, Kak U Jyisl HOPMATUBHO Pa3BUBAIOIINXCS
CBEPCTHUKOB,  OCBAaWBAIOIIMX OCHOBHYIO  OOpa3oBaTENbHYI0  MPOrpaMMy,
JOMUHHPYIOIEE 3HAUCHHUE MPUOOPETAIOT TaKKUe yelu, Kak:

" OCBOGHHME 3HAaHMH O METOJAX HAyYHOIO TO3HAHUA MPUPOAB U
dbopMHpoBaHrE Ha ITOW OCHOBE MPEJCTABICHUN O (PU3MUYECKON KapTUHE
MUDa;

" OBJIAJICHUE YMEHHUAMH TPOBOJAUTH HAOMIOACHUS MPUPOJIHBIX SIBICHUM,
OMKCHIBATh U 00001ATh pe3ynabTaThl HAOIIOJEHUMN, UCIIONIB30BATH MPOCTHIE
U3MEpUTEIbHBIE  MPUOOPBl Uil  U3y4YeHUs:  (U3MUECKUX  SIBJICHUU;
OPEACTaBIATh PE3yJbTaThl HAOIIOJECHUN WM HM3MEPEHUH C TMOMOUIBIO
Tabmul, TpadUKOB U BBIBIATH Ha O3TOM OCHOBE  SMIIMPHYECKHE
3aBHCHUMOCTH; IPUMEHATH IMOJIyYE€HHbIE 3HAHUS JJIs1 OOBSICHEHMS



Pa3HOOOPA3HBIX MPUPOJHBIX SBJICHUM W MPOIECCOB, MIPUHIIUIOB JEHCTBHS
BKHEHIITNX TEXHUYECKUX YCTPOUCTB, /IS pelieHus: GU3nYecKux 3a1ad;

" pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, MHTEJUIEKTYalIbHbIX U TBOPYECKUX
CIIOCOOHOCTEM, CaMOCTOATEILHOCTH B MPUOOPETEHUU HOBBIX 3HAHUM, MPU
pemieHMM  (PU3MYECKUX 3a7ad M BBIIIOJHEHUM HKCIIEPUMEHTAIbHBIX
UCCJIEIOBAHUMN C UCTIOJIb30BAHUEM UH(POPMAIIMOHHBIX TEXHOIOTUH;

" BOCHHUTaHHUE YOEKIESHHOCTH B BO3MOXXHOCTH TIO3HAHUS 3aKOHOB IMPUPOJIBI, B
HEOOXOJIMMOCTH Pa3yMHOI'O0 HCIOJL30BaHUS JOCTHXKCHUHM HAyKu W
TEXHOJIOTMA [IJI1 JTAJbHEUINEr0o pPa3BUTHS YEJIOBEYECKOTO OOIIECTBa,
YBOXEHUS K TBOPIIAM HAYKHM W TEXHWKH; OTHOIIEHUS K (DHU3UKE KaK K
AJIIEMEHTY 00IIEYEeI0BEUECKON KYIbTYpPHI;

" WUCIOJb30BAaHUE IMIOJIYYECHHBIX 3HAHUW W YMEHHMH JJISI  pELICHHS
MPAKTUYECKUX 3a/1au TOBCEIHEBHOW >KU3HU, oOecredeHus 0e30MacHOCTH
CBOCH JKM3HH, pAUMOHAIBHOTO MPUPOJOINOJIB30BAHUS U  OXPaHbI
OKPY’KarOIIEH CPEIBI.

JocTtukenue ITUX wHeed odecneYynBaeTcs pelleHreM CJeAYHOLIUX
3ao0au:

* 3HakoMcTBO oOyuaromuxcs ¢ 3[1P ¢ Mmeromamu uccienoBanus oOBEKTOB U
SIBJICHUW IPUPOJIBL;

" IpuOOpETeHHE 3HAHUNW O MEXAHUYECKUX, TETUIOBBIX, DJIEKTPOMArHUTHBIX U
KBAaHTOBBIX SIBICHHSIX, (U3MUYECKUX BEIWYMHAX, XAPAKTEPUBYIOIIMX ITH
SIBJICHUS,

* ¢opMHpOBaHHE YMEHUW HAONIOAATH MPUPOJHBIC SIBICHUS W BBITIOJHSTH
OTBITHI, JJaOOpaTOpHBIE PAOOTHI M IKCIEPUMEHTAIbHBIE HCCICAOBAHUS C
HCIIOJB30BAaHUEM HM3MEPUTEIIbHBIX MPUOOPOB, HIUPOKO MNPUMEHSIEMBIX B
MPAKTUYECKOMN KU3HU;

" OBJAJCHUE TAKUMH TMOHATUSIMHU, KaK MPUPOJHOE SIBICHHE, AIMIIUPUUYECKHU
YCTAaHOBJICHHBIM (pakT, mpoljeMa, THUMOTEe3a, TEOPETUUYECKUM BBIBO/I,
pEe3yJIbTAT SIKCIIEPUMEHTAIBHON MTPOBEPKHU;

" [JOHMMAaHHWE OTIWYHMI HAy4YHBIX JIAHHBIX OT HEMPOBEPEHHOW HH(OpMaIUH,
IIEHHOCTH HAYKH [JIsl YJOBJICTBOPEHUSI OBITOBBIX, MPOU3BOJCTBEHHBIX H
KyJIbTYPHBIX TOTPEOHOCTEH UeIoBEKa.

Ocob0ennocTH 0TOOpPa ¥ aJaANTALMH Y4eOHOr0 MaTepuaJjia no gusnke

OcHoBoit  oOyuenmss  obOywatomuxcsi ¢ 3[IP  Ha  mpemmerax
€CTECTBEHHOHAYYHOTO IUKJIA SIBJISIETCS PA3BUTHE Y HUX OCHOBHBIX MBICIIMTEIBHBIX
omepanuii (aHanM3, CHUHTE3, CpaBHEHHUE, 0000IEeHNWE) Ha OCHOBE BBHITIOJIHCHUS
Pa3BUBAIOIINX YNpaXHEHUH, (OPMHUPOBAHWE TPUEMOB YMCTBEHHOW pabOTHI:
aHAJIM3 WCXOJHBIX JaHHBIX, IUIJAHUPOBAaHWE MaTepuana, OCYIICCTBICHHE
MO3TAITHOTO W WUTOTOBOTO CAMOKOHTPOJIS, @ TaK)KE OCYIICCTBIISACTCS JIMKBUIAINS
po0OesIOB B 3HAHUAX, 3aKPEIJICHHE N3YYSeHHOTO MaTepuana, 0TpaboTKa



AJTOPUTMOB, TTOBTOPEHUE MPOUAECHHOrO0. boJbIIOe 3HAYECHUE NPUAAETCS YMEHUIO
pacckazaTb O BBINOJHEHHOHM paboTe C MpaBWIBHBIM  YINOTpeOJIeHHEM
COOTBETCTBYIOIIEH TEPMHUHOJOTUM U COONIOJECHUEM JIOTUYECKUX CBs3eld B
uznaraemMmoMm Marepuaie. Jns oOyuaromuxcs 3[1P Ha ypoBHE OCHOBHOTO 0O0IIErO
o0pa3oBaHus MO-MIPEKHEMY SIBISIOTCA XapaKTEPHBIMHU: HEJIOCTATOUYHBIA YpOBEHb
Pa3BUTHS OTIIEIBHBIX MCUXUYECKUX MPOLECCOB (BOCIPUITHS, BHUMAHUS, MAMSTH,
MBIIUICHUS), CHM)KEHHBI YpPOBEHb WHTEJUICKTYaIbHOTO pPa3BUTHUS, HHU3KUUI
YPOBEHb BBINOJHEHUSI YYEOHBIX 3aJaHUN, HU3KAs YCIEIIHOCTh OOy4YEeHUSI.
[Toatomy  mpum W3y4YCHUH buzukn  Tpedyercs L[EJICHATIPABIICHHOE
UHTEJUIEKTyaJbHOe pa3BuTue oOyvarounuxcs ¢ 3I[IP, oTBewaromee wux
OCOOCHHOCTSIM M BO3MOXKHOCTSM. YueT ocoOeHHocTel oOygarommxcs c¢ 3IIP
TpeOyeT, 4TOOBl MPU W3YYEHUU HOBOTO Marepuaia 00s3aTeIbHO MPOUCXOIUIIO
MHOTOKPAaTHOE €r0 MOBTOPEHHE; PACIIMPEHHOE PACCMOTPEHUE TEM U BOIPOCOB,
pacKpbIBAIOIIUX CBS3b (DU3UKM C OJKW3HBIO;  aKTyalu3alus MEPBUYHOTO
YKU3HEHHOT'O OIbITAa 00YUYaIOIINXCS.

YcBoeHrne NpPOrpaMMHOr0 Marepuaia IO (U3MKE BbI3BIBACT OOJIBIINE
3arpyaHeHus: y oOydarommxcs ¢ 3[1P, mostomy Teopus mszydaercsi 6€3 BHIBOJIOB
CIOXHBIX (popmyn. 3amauu, TpeOyroe TPUMEHEHHUS CIOXKHBIX MAaTeMaTUYECKUX
BBIUMCIICHU U (OpMys, B OCOOCHHOCTHM TakKuMX TeM, Kak «MexaHuueckoe
JIBWKEHUE», «ApXUMeAoBa CHiiay, «MexaHudecKass SHEpPrus», «IEKTPUUYECKHUE
SBJICHUS», «DJICKTPOMATHUTHBIC SIBIICHUSD), PEIIAIOTCS B KJIACCE€ C ITOMOIIBIO
YUUTEIIA.

Oco60€ BHMMaHWE MPU M3YyUYEHHH Kypca (U3UKHU YACISIETCS MOCTAaHOBKE U
OpraHu3allMi dKCIEPUMEHTa, a TaKXe TMPOBEICHUIO (MPEUMYIIECTBEHHO Ha
Ka)XJIOM YpOKe) KpaTKOBPEMEHHBIX JAEMOHCTpAIuii (BO3MOXKHO C HUCIOJIb30BAaHUEM
ANIEKTPOHHOM neMoHcTparuu). HekoTopble TeMbl 003aTEIbHO TOMKHBI BKIIOUATh
OTIOpHBIE JIabOpaTOpHbIE PabOThI, KOTOPHIC PA3BUBAIOT YMEHUE I0JIb30BATHCS
MPOCTEUIIUMU TIPUOOpaMH, aHAIU3UPOBATh MOJYyUYEHHBIE JaHHbIE. B cBs3u ¢
OCOOEHHOCTSIMU  TIOBEJIEHUS W  JeATenbHOoCTH  oOywatomuxcs ¢ 3IIP
(pacCTOPMOXKEHHOCTh, ~ HEOPraHMU30BAHHOCTb)  MPEAYCMOTPEH  CTPOXKANIINi
KOHTPOJIb 3a COOJIFOJICHHMEM TMpaBWJI TEXHUKU OE30MaCHOCTH TPH MPOBEICHUU
Ja00PATOPHBIX U MPAKTUYECKUX PAOOT.

bonpmioe BHUMaHue Tipu  u3ydyeHun (usuku nogpoctkamu ¢ 3I1P
oOpaiaercsi Ha OBJIAJICHUE HWMHM TPAKTUUYECKUMHU YMEHUSMH W HaBbIKAMHU.
[IpenycmarpuBaeTcsi yMeHbIIIEHHE 00beMa TEOPETUUECKUX CBEJCHUM, BKIIOUCHHE
OTIENBHBIX TEM WJIM I[EJbIX pa3lelioB B MaTepHaylbl JJisi  0030pHOTO,
03HAKOMUTEILHOTO WK (aKyIbTaTUBHOTO U3ydeHus. [Ipeqaraercs yMeHbIIeHIE



o0beMa MaTEeMaTUYECKUX BBIYUCICHUN 3a CYET YBEJIMYCHHUS Ka4eCTBEHHOTO
OTMCaHMS SBJICHUN U TIPOIIECCOB
JlocTaTogHOE KOJHMYECTBO BPEMEHH OTBOJUTCS Ha PacCMOTPEHHE TEM M
BOIIPOCOB, PACKPHIBAIOIIMX CBSA3b (PU3UKM C JKHU3HBIO, C TCMH SBJICHHSIMH,
HaAOJFOICHUAMH, KOTOPBIC XOPOIIIO N3BECTHBI YICHUKAM M3 MX KU3HCHHOTO OIIBITA.
MakcuManbHO  HCTHOJB3YIOTCSI  MEXIPEIMETHBIE CBSI3M C  TaKUMH
TUCITUTUTMHAMHE, KaK reorpadus, XumMus, OnoJiorus, T.K. ooydatontuecs ¢ 3[1P
0COOEHHO HY>K/TAFOTCS B MIPETIOJHECEHUH OJTHOTO M TOTO K€ YIeOHOT0 MaTepuaia
B Pa3JIMYHBIX ACIMEKTaX, B €ro BaphbHPOBAHWH, B HEOJHOKPATHOM IMOBTOPCHHUH U
3aKPCIUICHHHM TIOJIYYCHHBIX 3HAHUH M TPaKTUYSCKUX yYMeHHH. Ilo3Boss
paccMaTpuBaTh OJWH W TOT K€ Y4YeOHBIH MaTepuaja C Pa3HBIX TOYEK 3PCHUS,
MEXIIPEIMETHBIC CBSI3U CIIOCOOCTBYIOT €ro JIY4IIIEeMy OCMBICICHHIO, OoJee
MIPOYHOMY 3aKPETUICHUIO MOTYYCHHBIX 3HAHUN U MPAKTHYCCKUX YMCHUH.

IIpumepnbie  BuAbI  JesiTeJbHOCTH  oOy4yarommuxcs ¢ 3IIP,
00yCJIOBJICHHBbIE  0COOBIMH  00pa30BaTeIbHBIMH  NOTPEOHOCTAMH U
o0ecreynBamOIIde OCMBICJICHHOE OCBOCHHE COAEpPKAHMH O0O0pa3oBaHHMs M0
npeamery «Pusuka»

[IpumepHast TemaTuyeckas M TEPMHUHOJOTMYECKAs JIEKCMKAa IO KypCy
¢usuku coorBerctByet [IOOIT OOO.

Copeprxanue BUAOB aesaTenbHOCTH o0yyaromuxcs ¢ 3[1P Ha ypokax ¢pusuku
ompenensieTcss WX O0COObIMH 00pa3oBaTeNbHBIMU MMOTpeOHOCTSIMU. [lomMuMo
mupoko ucnonbzyeMbix B [IOOIT OOO o6mux mist Bcex 00y4YaroIuXcsl BHJIOB
JESTEIBHOCTH CIIEYET YCUIIUTh BUBI JEATEIbHOCTH, CHeUUIHBIC IS TaHHOM
KaTeropuu Jered, oO0ecHeurBaloOIIMe OCMBICICHHOE OCBOEHUE COCpKaHUs
00pa3oBaHus MO MPEIMETY: YCUJICHUE MPEIMETHO-TIPAKTUYECKOU NIESITEIILHOCTH C
aKTUBHU3AIMENd CEHCOPHBIX CUCTEM; OCBOEHHE MaTepHualia ¢ ONIOPON Ha aJITOPUTM;
«TIOIIArOBOCTh» B M3YYCHUU MaTepuaia; WCIOJIb30BAHUE JOMOJIHUTEIHHOU
BU3YaJbHON OMOPBI (CXEMBbI, MIAa0JIOHBI, OMOPHBIC TAOIMIIBI); PEYEBOM OTYET O
Ipolecce W pe3yibTaTe AEATENbHOCTU;, BBIMNOJHEHUE CHEUUAJIBbHBIX 3aaHU,
00eCTeunBaOIINX KOPPEKIUIO PETYISIIUN yaeOHO-TI03HABATEILHOM e TEIHhHOCTU
1 KOHTPOJIb COOCTBEHHOTO pe3yibTaTa.

Hns obyuarommxcst ¢ 3IIP cyiiecTBeHHBIM SIBISIOTCS MPUEMbl pabOThI C
JIEKCUYECKUM MaTepuanioM Mo mnpeamerty. IIpoBoaurtcs cnernuanbHas padora 1o
BBEJICHUIO B aKTUBHBIN CJIOBAph 00YUYaIOIIUXCS COOTBETCTBYIOIIEH TEPMUHOIOTHUH.
N3yyaeMble TEepMHUHBI BBOJASTCS Ha TOJUCEHCOPHOM OCHOBE, oOOs3aTenbHA
BU3YaJbHas TOJIEPKKA, aJTOPUTMBI PaOOTHI C ONPECICHUEM, OMOPHBIE CXEMbI
JUTSL aKTyaJTU3aIiii TEPMHUHOJIOTHH.



B cBsi3u ¢ ocoObiMu 00pa3oBaTeIbHBIMEU MOTPEOHOCTSIMU OOYYAIOIINXCS C
311P, npu mutaHupoBaHUU PAOOTHI YUECHUKA HA YPOKE CIEAYET MPHUACPKUBATHCS
CJICTYIOIIUX MOMEHTOB:

1. Ilpm ompoce HeoOXOaUMO: MJaBaTh aJITOPUTM OTBETA; pa3peliaTh
MOJIb30BaThCSl TUTAHOM, COCTAaBJICHHBIM TP TOJTOTOBKE JOMAITHETO 3aaHMS;
JaBaTh OOJIbIIIE BPEMEHHM TOTOBUTHCSA K OTBETY y JIOCKH; pa3pemiaTh aenaTh
MIpEeABAPHUTEILHBIE 3aIMCH, TTOJIH30BATHCS HATJISITHBIMU TTOCOOUSIMH.

2. 1o BO3MOXHOCTH 3a/1aBaTh OOYYAIOIIUMCS HABOMSIINE W YTOUHSIOIIHNC
BOITPOCHI, KOTOPBIE IIOMOTYT UM TIOCIICIOBATEIHHO U3JIOKHUTh MaTepHall.

3. CucreMaTH4YeCKH MPOBEPSTH YCBOSHUE MaTepuasia 1o TeMaM ypOKOB, IS
CBOEBPEMEHHOTO OOHAPYKEHHUS MPOOEIOB B MPOIIESAIEM MaTepHae.

4. B mporecce HU3y4eHUs HOBOIO MaTephalia BHUMaHUE YYCHUKOB
oOparmaercss Ha HauOoJiee CIIOKHBIE paszienibl u3ydaemoil Tembl. Heobxomumo
yaiie oOpamaThCs K HUM C BOMPOCAMH, BBICHSIOIMIMMU MOHUMAaHUE y4eOHOTO
MaTepHuayia, CTUMYJIUPOBATh BOMPOCHI MPH 3aTPYAHEHUSX B YCBOECHHUU HOBOTO
MaTepuana.

Mecto yueOHOro npeamera « ®u3uka» B y4eOHOM ILUIaHe

B cootBerctBuM ¢ ®enepanbHbIM TOCYAapCTBEHHBIM 00pa3oBaTelIbHBIM
CTaHapTOM OCHOBHOTO oO01iero oOpa3zoBaHusl yueOHbIM mpenMer «Dusukar
BXOOUT B IHpeaMeTHyl0 obOnactb «EcTecTBeHHble HaykuW» W SBISETCS
oOsi3atenbHbIM Uit u3yudeHus. Coxaepkanue ydeOHoro mnpeamera «Pusnkay,
npeacrasieHHoe B [IlpumepHoit paboueit nporpamme, cootBerctByeT @I'OC OO0,
[IpumepHOii OCHOBHOM 00pa3oBaTeIbHOM MPOTpaMME OCHOBHOIO  OOWIETro
oOpazoBanusi, [IpumepHoil amanTUPOBAHHOW OCHOBHOM  00pa3oBaTeIbHON
porpaMMe OCHOBHOTO 001Iero o0pa3oBaHUsi OOy4YaIOIIMXCS C 3aJIePKKON
IICUXUYECKOTO Pa3BUTHUS.

Ha u3yuenue ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOTO OOILETro
oOpazoBaHust oTBOAUTCS 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENI0), B 8
Ki1acce — 68 yacoB (2 vaca B Henento), B 9 kiacce — 102 yaca (3 vaca B HEZCIIO).

[Ipennaraempiii B porpamMme 1o (hU3MKe NepeyeHb J1abopaTOpHbIX padboT U
OTIHITOB HOCUT PEKOMEHIATEIbHBIM XapaKTep, YUUTEIb JeliaeT BHIOOp MPOBEICHUS
7abopaTOpHBIX PaboOT W OMBITOB C Y4YETOM WHAMBUAYAITBHBIX OCOOCHHOCTEH
00y4JaroImxcsi, CIUCKa SKCIEPUMEHTAIBHBIX 3aJjaHul, TMpeajiaracMbIX B paMKax
OCHOBHOT'O TOCYJapPCTBEHHOTO dK3aMeHa 10 (PHu3uKe.



CBS3b C PABOUYEN ITIPOT'PAMMOM BOCIIUTAHUSA HIKOJIBI

Peanuzauus BocnutarenpHoro mnoteHnuana ypokos ®OU3UKU (ypounoit
JESTENIbHOCTH, AayJIWTOPHBIX 3aHATUH B paMKaX MAaKCHUMaJIbHO JIOIyCTUMOM
y4eOHON Harpy3Ku) IpeayCMaTpUBAacET:

- MAakCHMaJbHO€ HCIOJb30BAHWE BOCHHUTATENBbHBIX  BO3MOXKHOCTEH
CoZepKaHUsA YPOKOB Jisi (opMHUpOBaHUS Yy OOYYaIOIIUXCA POCCHUCKHUX
TPaIUIMOHHBIX JYXOBHO-HPAaBCTBEHHBIX U  COIMOKYJIBTYPHBIX II€HHOCTEH,
POCCHUIICKOTO MCTOPUYECKOTO CO3HAHUS Ha OCHOBE MCTOPUYECKOTO MPOCBEIICHUS;
no00p COOTBETCTBYIOIIEIO COAEPKAHUSA YPOKOB, 3a/aHUM, BCIOMOTIaTENIbHBIX
MaTEepUasoB, MPOOIEMHBIX CUTYallUl I 00CYKICHUH;

- BKIIIOUCHHC B COICPKAHHC YPOKOB IICJIICBBIX OPHCHTHPOB PC3YJIbTATOB
BOCIIMTAHHA, UX YUYCT B OIIPCACICHHUN BOCIIMTATCIIBHBIX 3a1a49 YPOKOB, 33HHTHI?I;

- BBI60p MCTOOOB, MCTOJUK, TGXHOHOFHﬁ, OKa3bIBaromunXx BOCIIMTATCIBHOC
BO3II€ﬁCTBHG Ha JIMYHOCTBb B COOTBCTCTBHH C BOCIIMTATCIIbHBIM HMACAJIOM, LICJIBIO H
3agadYaMMd  BOCIIMTAaHHA, LOCJICBBIMHU OPHUCHTHpPAMHU PC3YIIBTATOB BOCIIMTAHHA,
peain3aluio IIPUOPUTCTA BOCIINTAHNA B y‘I€6HOﬁ ACATCIBHOCTH,

- TPUBJICYCHUC BHUMAHUIA o6yqa10m1/1xc;1 K [OCHHOCTHOMY AaCIICKTY
HN3y4aCMbIX Ha YpPOKaX IIPpCAMCTOB, SIBICHUM U CO6BITHﬁ, HWHHUIIUHUPOBAHUC
O6CY)KI[€HI/If/'I, BBICKQ3bIBAHUM CBOETO MHCHHUA, BBIpa6OTKI/I CBOCTO JIMYHOCTHOI'O
OTHOLICHUA K U3y4aCMbIM CO6BITI/I$[M, SABJICHUAM, JTUIIAM,

-  NPUMEHEHHE  WHTEPAKTUBHBIX  (opm  yueOHOM  paboThl  —
WHTEJUICKTYaJbHbIX, CTUMYJHMPYIONIMX TO3HABATEIbHYI0 MOTHBAIIMIO, UTPOBBIX
METOAWK, JUCKYCCHH, JAIOIMNX BO3MOXKHOCTh MPHOOPECTH OMBIT BEACHUS
KOHCTPYKTUBHOTO JHAJIOTa; TPYIIIIOBOH pabOThl, KOTOpas Y4YUT CTPOUTH
OTHONICHUSI W JICMCTBOBATh B KOMAaHE, CIIOCOOCTBYET PAa3BUTHIO KPUTHYECKOTO
MBIILICHUS;

- TOOYXJIeHHEe OO0ydJarouuxcs coOJirogaTh HOPMBI TOBEICHHUSI, IpaBHiia
OOIIIEHUsT CO CBEPCTHUKAMH U TEearOTHICCKUMU PaOOTHUKAMH, COOTBETCTBYIOIINE
yKJIay IIKOJIBI, YCTAHOBJICHUE U TIOJJIEPKKY J0OposKeIaTeIbHOM aTMOC(hepHI;

- OpraHM3aIlii0 HACTABHUYECCTBA MOTHBHUPOBAHHBIX MW DPYIUPOBAHHBIX
oOyJaromuxcsi HaJ HEYCIEeBAOIIUMU OJHOKIACCHUKAMH, B TOM YHUCJIE C OCOOBIMU
o0pa3oBaTeIbHBIMA  TMOTPEOHOCTSIMHU, JAIOMIETO OOYYarOIUMCS  COIMAIBHO
3HAYUMBIN OTIBIT COTPYHHYECTBA ¥ B3aUMHOW TTOMOIIIH;



- HWHUIOHUHMPOBAHMUC W IIOAJCPIKKY HCCHGHOB&TGHBCKOﬁ ACATCIBbHOCTHU
o6yqafonmxc;1, INIAHUPOBAHUEC W BBIIIOJHCHUC WHAWBHUAYAJIBHBIX W T'PYHIIOBBLIX
ITPOCKTOB BOCITUTATECIbHOM HAIIPaBJICHHOCTH.

PesynpTaThl eauHCTBA Y4eOHOW M BOCHUTATEIBHOM  JI€ATEIbHOCTH
OTpaXXEHBbI B pazjene paboueil mporpammsbl «JIMUHOCTHBIE pe3yNbTaThl U3YUYECHUS
yueOHoro npeamera «OU3MUKA» Ha ypoBHE OCHOBHOTO OOIIEr0 00pa30BaHUS.



COAEPKAHUE OBYYEHUSA

7 KJIACC

Pa3znen 1. @usuka u eé poJib B NO3HAHUM OKPYKAIOLIEro MUpa.

®uszuka — Hayka o npupoze. SAsneHuss npupoasl. OuU3NUECKUE SBIICHHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenue ¢usnyeckux BennuuH. Dusnueckue
npubopsl. [lorpenHocTs u3Mepenuil. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak d¢usuka u [pyrue ecTecTBEHHbIE HAyKd HW3Y4aroT MPUPOIY.
EcTecTBeHHO-HAy4YHBIN METOJ TO3HAHMS: HAONIOACHHE, MOCTaHOBKA HAy4YHOT'O
BOITPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO IPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOMogaemMoro siiueHus. Onucanue PU3NYECKUX SIBJICHUH C OMOIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHW4YecKue, TEIUIOBbIE, DJJIEKTPUYECKHE, MAarHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. ®usnueckue NpuOOPHI U MPOIIeypa MPSMbIX U3MEPEHUN aHATOTOBBIM U
U(POBBIM PUOOPOM.
Jlabopamopnuie padomut u onvimeol.
1. OmnpeneneHune LEHbI I€ICHUS IIKaIbl U3MEPUTEIBHOTO MPUOOpA.
2. H3mepeHue pacCTOsIHUN.
3. W3mepenue 06bEMa )KUIKOCTH U TBEPAOIO TEIA.
4. OmnpeneneHue pa3MepoOB MaJIbIX TEN.
5. M3mepenue Ttemmeparypsl HNpU NOMOIIM >KUAKOCTHOTO TEPMOMETpPA H
JaTYuKa TEMIIEpPaTypBhl.

6. IIpoBenenue uccnenoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTBH IOJIETA
IapyKa, MyIeHHOr0 TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIEe BHICOTA
ITyCKa.

Pasnen 2. [lepBoHayajibHbIE CBe/IeHHs 0 CTPOEHUM BelllecTBA.

Crpoenue BemiecTBa: aTroOMbl W MOJEKYJbl, HX pa3mepbl. OmnbIThI,
JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxkeHue yactul BemecTBa. CBsA3b CKOPOCTH JBWKEHUS YacTHUL] C
Temriepatypoil. bpoyHoBckoe aBmxenue, muddysus. B3aumoaeiicTBue YacTHIl
BEILIECTBA: IPUTSKECHUE U OTTAIIKUBAHHUE.

ArperaTHbple COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEH M TBEPABIX
(kpuctammyeckux) Ten. B3auMOCBSI3b MEXy CBOMCTBaMU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Hemoncmpauuu.

1. HaOmogenne OpOyHOBCKOTO IBHIKEHUSI.



2. HaGmonenue muddysumn.

3. HaOmionenue — sBiieHMid,  OOBACHSIONMXCS ~ MPUTSHKEHUEM WU
OTTAJIKUBAHUEM YACTHUI] BEUIECTBA.

Jlabopamopnwie padomut u onvimeot.

1. OueHka JuamMeTrpa aroMa METOJOM pSAOB (C  HCIOJIb30BaHUEM
dboTorpadmii).

2. OmbITHI IO HAOJTIOACHHUIO TETUIOBOTO PACIITUPEHHMSI TA30B.

3. OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IIPUTSIAKEHUS.

Pasznen 3. /IBu:keHHe H B3auMo/ielicTBHe TeJl.

Mexannueckoe JBM)KeHUE. PaBHOMEpHOE W HEPABHOMEPHOE JIBUKEHUE.

Cxopoctb. Cpenusis CKOpOCTh NMPU HEPABHOMEPHOM ABMKEHUU. Pacuér nmyTtu u
BPEMEHU JIBUKCHUSI.

SBneHne nHEpUMM. 3aKOH HWHEPLUHU. B3aMMOJEHCTBUE TEN Kak IPUYMHA

W3MCHEHHUsS CKOPOCTH JBWIKCHHMS Tell. Macca Kak Mepa HMHEPTHOCTH Teja.
[TnotHOCTh BemiecTBa. CBSI3b IUIOTHOCTH C KOJHMYECTBOM MOJICKYJ B €JIMHHIIC
00BéMa BellecTBa.

Cuma kxak XapaKTCPHUCTHKA B33HMOII€I?ICTBH$I ten. Cuna YIIPYTOCTH U 3aKOH

I'yka. U3mepenue cuibl ¢ MOMOUIIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHUJIa
TskecTH. CHJla TSDKECTH Ha Apyrux IiaHerax. Bec tena. Hesecomocts. Crioxenune
CWJI, HaIIpaBJICHHBIX MO OJHOM npsMoi. PaBHoxelcTByromas cui. Cuna TpeHUs.
TpeHnne CKOJIbKEHUS U TPEHUE TOKOsI. TpeHue B IpUpOJE U TEXHUKE.

Hemoncmpauuu.

1. HabnrogeHne MexaHU4EeCKOTO JBUKEHHUS Tela.

2. H3mepeHune CKOPOCTH MPSIMOIUHEUHOTO ABUKECHUS.

3. HaOmronenue siBjeHUS HHEPIUH.

4. HabmroneHne n3MEeHEeHUsI CKOPOCTHU MPY B3aUMOJICHCTBUU TElL.

5. CpaBHeHUE MacC MO B3aUMOAECHCTBHIO TEN.

6. Cno>keHue Cuil, HalpaBJICHHBIX MO0 OJHOW TPSIMOM.

Jlabopamopnwie padomut u onvimeot.

1. OmpeneneHrue CKOPOCTU PABHOMEPHOTO JABMKEHUS (IIIApUKA B KUIKOCTH,
MOJEJIN 3IEKTPUUECKOr0 aBTOMOOUJIS U TaK Jajee).

2. OmpepeneHue cpeHE CKOPOCTU CKOJIbKEHHUS OpyCcKa WM IIapuKa 1o
HAaKJIOHHOM IJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPAOTO TENA.

4. OTBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTsKEHUS (AehopMaIium )
MPY>KUHBI OT TPUIIOKEHHOU CHJIBI.

5. ONBIThI, JEMOHCTPUPYIOITHUE 3aBUCUMOCTD CHUJIbI TPEHUS CKOJIBKEHHS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3nen 4. /laBiieHne TBEPABIX TeJl, 2KUAKOCTEN U ra3os.



Hasnenne. CriocoObl yMEHBIICHNS U YBETUUCHUA AaBieHus. JlaBneHue rasa.
3aBUCHUMOCTh JaBlIeHHs raza oT oObéma, TemmepaTypsl. [lepemaua naBneHus
TBEPIABIMHU TEJIAMHM, >KHJIKOCTSIMH W razamu. 3akoH Ilackans. ITHeBmartnueckue
MalluHbl. 3aBUCUMOCTbh JABJIEHUS >KUAKOCTH OT [IyOMHBI. ['MIpocTaTHyecKuii
napajokc. Coobmarouecs: cocyasl. [ 'napaBnuueckue MEXaHU3MBbI.

Atmocdepa 3emsn u atmochepHoe naBieHue. [IpuunHBI CyliecTBOBaHUSA
BO3AylIHOW oOonouku 3emin. OnbiT Toppuuemin. W3mepenue atmocdepHOro
JaBJICHUA. 3aBUCUMOCTb aTMOC(HEpPHOro aBIEHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpuGops! 15 u3MepeHust atMochepHOro AaBJICHUS.

JlericTBUE KUAKOCTU U ra3a Ha MOrpyKEHHOE B HUX TENO. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozngyxonnaBanue.

Jlemoncmpayuu.
3aBUCUMOCTb JABJICHUS I'a3a OT TEMIIEPATYpHI.

Ilepenaya naBieHUA KUAKOCTHIO U Ta30M.

CooOuiaromuecs cocyibl.

['mapaBamueckuii pecc.

[IposiBeHue aecTBust aTMOC(hEepHOTro AaBICHUS.

3aBUCHMOCTh BBITAJIKMBAIOIIEH CHJIBI OT 00bEMa MOTPYKEHHOM YacTh
TEeJa Y IJIOTHOCTH KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOLIECH CUIIBI BECY BBITECHEHHOU KUIKOCTH.
YcnoBue m1aBaHus Tel: IUIaBaHUE WU IIOTPYKEHUE TE B 3aBUCUMOCTHU
OT COOTHOULIEHUS IUIOTHOCTEN TEJIA U KUIKOCTH.
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Jlabopamopnwie padomut u onvimeot.

1. HccnenoBanue 3aBUCUMOCTH Beca Tesia B BOJIE OT 00bEMaA MOTPYKEHHOU B
KUJKOCTb YaCTH TEJA.

2. OmpenenieHUE  BBITAJIKMBAIONICH  CHJIBI, JICMCTBYIOIIEM Ha  TeJIO,
IIOIPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJTKUBAIOLIECH CUIIBL, IEMCTBYIOLIEH HA TEJIO
B KUJKOCTH, OT MaCChI TeJa.

4. OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKHBAIOIICH  CHIIBI,
NEUCTBYIOIIE Ha TEJNO B JKUIAKOCTU, OT O00BEMA MOTPYXKEHHOU B
XKUJKOCTh YaCTH TeJIa U OT TIJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBanue apeoMerpa WM KOHCTPYUPOBAHHME JIOJKH U
OIIpelIeJICHUE €€ TPY30II0AbEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTB. DHEPrusi.

Mexannueckas padbota. MOIIHOCTb.

[IpocTeie MexaHMU3MBI: pbIYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. I[IpaBuiio

paBHOBecus pbryara. [IpumeHeHune npapuia paBHOBECHS pbluara K OJIOKY.



«3onoroe mnpaBwio» MexaHuku. KIIJ[ mpocteix wmexanusmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass dHeprus. KuHeTnueckas W INOTEHUHAIbHAs DHEPIUS.
[IpeBpaiieHrie OAHOTO BUIA MEXaHUYECKOW YHEPTUM B APYTrOi. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHUKE.

Jlemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie padomul u onvimeul.

1. Ompenenenue paboTbl CUIIBI TPEHUSI IPU PABHOMEPHOM JIBHKEHUU TeJa

110 TOPU3OHTAJIBHOW MOBEPXHOCTH.

2. HccnenoBanue ycloBHM paBHOBECHS phlUara.

3. Uzmepenue KIIJ] HaKJIIOHHOM TJIOCKOCTH.

4. M3yueHune 3aKOHA COXPAHECHUSI MEXaHUYECKOM SHEPTUH.

8 KUIIACC

Pa3nen 6. TenJioBble siBJIeHHS.

OCHOBHBIE TIOJOKEHUS MOJIEKYJSIPHO--KUHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONbITHI, MOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUU.

Mopgenu TBEPAOrO, JKHUAKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUM MOJEKYJIAPHO--KUHETUYECKON TEOPUHU.
CmaumnBaHKe U KallWUISIPHBIE SIBIICHUS. TemIoBO€e pacliupeHne U CKaTue.

Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHKECHUS
yacTull. BHyTpeHHsist sHeprusi. CrnocoObl M3MEHEHHMsS] BHYTPEHHEW SHEPIHH:
Teronepeaadya 51 COBEpLICHUE paboTHI. Buer TEIUIoNEPEAAYM:
TEIJIONPOBOJHOCTD, KOHBEKIIUs, U3IIy4YCHHUE.

KonuyectBo TemnoTel. YaenpHas TEMIOEMKOCTh BelIECTBA. TemiooOMeH U
TEIJIOBOE paBHOBECHME. YpaBHEHUE TersioBoro Oananca. [lmaBiaenue w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[Tapoo6pazoBanue u kouzaeHcarus. Mcnapenwe. Kunenme. YnenpHas Teriora
napooOpa3oBaHusl. 3aBUCHMOCTb TEMIIEPATypbl KHIIEHUS OT aTMOC(EPHOro
JABJICHHUS.

Bnaxunocts Bo3ayxa.

DHeprus TOIIMBA. Y IeJIbHAS TEMIOTA CTOPAHHUS.

[Tpunuunel padotel TemnoBbix asurateneit KIIJ[ TemsmoBoro asurarens.
TennoBble IBUTATENN U 3aIATA OKPYKAKOLIEH CPEIBI.

3aKOH COXpaHEHUs U PEBPALICHUS YHEPTUH B TEIJIOBBIX IIPOLIECCaX.

Jemoncmpauyuu.

1. HaOmronenne OpoyHOBCKOTO JBUXKECHMUS.



Ha6nronenue muddysum.

HaOGmroteHue siBIIeHUH cMauyrBaHUS U KaMILIIPHBIX SBICHHM.
HabmroaeHne TerioBoro pacumpeHus Tell.

V3MeHeHre MaBieHUs ra3a Ipu W3MEHEHHH 00bEMa W HArpeBaHUU WU

vk W

OXJIQKJICHHUH.
[IpaBuna u3MepeHus: TeMnepaTypsbl.

Bupel Temionepenauu.

OxnaxaeHue npu COBEpIIEHUU pabOTHI.

HarpeBanwne npu coBepiiieHuu padOThl BHEITHUMH CHJIAMU.
10. CpaBHEHHUE TEMIOEMKOCTEN pa3TUYHBIX BEIIECTB.

11. HaOmronenne kuneHus.

12. HabnmroeHue nocTossHCTBA TEMIIEpaTyPhl MPU TUIABJICHUU.
13. Moaenu TenI0BbIX IBUTaTEIICH.

L 0o N D

Jlabopamopnuie padomut u onvimeot.
1. OmBITBI MO OOHAPYKEHUIO ACHCTBUS CUII MOJICKYJIIPHOTO TIPUTSHKCHHUS.

2. OnbITHI MO BRIPAIIMBAHUIO KPUCTAIUIOB TOBAPEHHOW COJIM WJIM caxapa.
3. OnbIThI 1O HAOJIOICHUIO TETNIOBOTO PACIIUPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

4. OmpenesneHue AaBiIeHUs BO3AyXa B 0aJJIOHE HITIPUIIA.

OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD JJABJICHHS BO3AYyXa OT €ro
00bEMa 1 HArpEeBaHUS WM OXJIAKICHUS.

6. IIpoBepka rumore3sl IMHEMHOW 3aBUCUMOCTH JUTHHBI CTOJIOMKA YKUIKOCTH

B TEPMOMETPUYECKOMN TPYOKEe OT TEMIEPATYPHI.
7. HaOnroneHue wu3MEHEHUs] BHYTPEHHEM »HHEpPruu Tejla B pe3yJbTaTe
TerIonepeaayu U padoThl BHEITHUX CHUJI.

8. HccnenoBanue siBieHHsS TEIIOOOMEHA MPU CMEIIMBAHUU XOJOJHOU U

ropsiueu BOJBI.

9. OmpeneneHue  KOJMYECTBA  TEIJIOTHI, IMOJYYEHHOTO BOJOM  MpH

TEMJI000MEHE C HATPEThIM METATUYECKUM IHJIMHIPOM.

10. OnpeneneHne yaenbHOM TEIMITOEMKOCTH BEIIECTBRA.

11. MccnenoBanue mpouecca ucrnapeHus.

12. OnpeneneHne OTHOCUTENBHOM BIIA)KHOCTH BO3yXa.

13. Onpenenenue yaeabHOM TeIUIOTHI IUIABJICHHUS JIb/IA.

Pa3zjnen 7. DiekTpudecKue U MArHUTHbIE SIBJICHMUSI.

OnekTpuzanus Tel. J[Ba poaa 3ieKTpUuecKux 3apsioB. BzaumopeiicTBue
3apspkeHHBIX  Ten. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsHDKEHHBIX TEJT OT BEJITUYMHBI 3aPSI0B U PACCTOSHUS MEXKITY TEIaMuU).

Onektpuueckoe nojsie. Hampsok€HHOCTh 3nekTpudeckoro moss. [IpunHimn
CYyHEPHO3ULINH JIEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOJHMKM W  JOUANEKTPUKU. 3aKOH  COXPAHEHUS
ANEKTPUYECKOTO 3apsa.

OJEKTPUYECKUM TOK. YCIOBHSl CYIIECTBOBAHMS JJIEKTPUUYECKOTO TOKAa.
HcTrouHrKy MOCTOSIHHOTO TOKa. JIEHCTBUSL SJEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUN TOK B KUIAKOCTSIX U Ta3ax.

Onextpuyeckag nenb. Cuna Toka.  DIEKTPUYECKOE  HAIPSKEHUE.
ComnpoTuBiieHHE NPOBOJHHKA. YEIBbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
s ydactka uenu. [locienoBarenbHOe WM mapajuieIbHOE  COSAUHEHHE
MIPOBOJAHUKOB.

Pabota M MOIIHOCTHh 3JIEKTPUYECKOro Toka. 3akoH Jlxoyns—JleHna.
DNEeKTpUYECKUEe IENu U MOTPEOUTENN IIEKTPUUECKOr sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

[locrosiHHbIE ~ MarHuThl.  B3anMmomeiCcTBUE  MOCTOSAHHBIX  MArHHUTOB.
MaruutHoe none. MarHuTHoe noje 3eMJIM U €ro 3HaY€HUe Uil )KU3HUA Ha 3eMIle.
OnbiT  Opcrena. MarHuTHoe TOJIE€  3JIEKTpUYECKOoro Toka. IIpumeHeHue
AIEKTPOMArHuTOB B TEXHUKE. /[eliCTBME MAarHUTHOTO IOl HA MPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOIO TOKA. VCIOnp30BaHME 3SIIEKTPOJIBHUTATENEN B
TEXHUYECKUX YCTPOMUCTBAX U HA TPAHCHIOPTE.

Omnbitel @apanes. SBneHne 3MeKTpoMarHuTHOW UHAYKIUU. [IpaBuio Jlenna.
DIIEKTpPOreHepaTop. CrniocoOb1 MOJTYy4YECHUS ANEKTPUYECKOU SHEPIUH.
DJIEKTPOCTAHIIMN HA BO30OHOBIISIEMBIX HCTOUYHUKAX YHEPTUH.

Jlemoncmpayuu.

DJIeKTpHU3aIus Tell.
JIBa poJia 3IIEKTPUUYECKHX 3aPAJIOB U B3AUMOJIEVCTBUE 3apSKEHHBIX TE.
Y CTpOUCTBO U ICUCTBUE IIEKTPOCKOIIA.
DIIEKTpOoCcTaTUYECKasi UHAYKIUS.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3aPSAJIOB.
[TpoBOTHUKY U AUDIICKTPUKH.
MoaennpoBaHue CUITOBBIX JIMHUHM 3JIEKTPUYECKOTO TTOJIS.
M cToOYHMKM MOCTOSIHHOTO TOKA.
JIeCTBHS BIIEKTPUYECKOTO TOKA.
. DNEKTPUUYECKUHN TOK B AKUJKOCTH.
. I'a30BbIM pa3psia.
. I3MepeHue CUiibl TOKa aMIepPMETPOM.
. I3MepeHue 3JIeKTPUYECKOr0 HAMPSIKEHHSI BOJTbTMETPOM.
. Peocrar 1 marasuH cCOnpoTUBIICHUM.
. BaumoeiicTBrue MOCTOSSHHBIX MAarHUTOB.
. MoaenrpoBaHre HEBO3MOKHOCTH Pa3ICICHUS MOJIOCOB MarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoaenupoBaHrE MAarHUTHBIX MOJIEW MMOCTOSIHHBIX MAarHUTOB.

OmneIT Dpcrena.

MarnuTtHoe 1oJje Toka. DJICKTPOMarHur.

JlelicTBHE MarHMTHOTO MOJISI HA MIPOBOJIHUK C TOKOM.

DIIEKTPOABUTATENH MOCTOSIHHOTO TOKA.

UccnenoBanue siBICHUS SIEKTPOMArHUTHON HHAYKIIHH.

Omneitel dapages.

3aBUCUMOCTh HAIlpaBJICHUA WHAYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHSI.

DJIEKTPOTEHEPATOP MTOCTOSHHOTO TOKA.

Jlabopamopnuie pabomot u onvimul.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpITel 1O HAONIONCHUIO DJIEKTpU3AIMU TeN UHIYKUUEW U TpH
CONPUKOCHOBEHMH.

UccnenoBanne neWCTBUSL DIIEKTPUUYECKOTO TOJSI HA MPOBOAHUKH U
TUDJIEKTPHUKHU.

COopka u npoBepka padOThI AAESKTPUUECKOM 1IEMHU MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHUE CHITbI TOKA.

N3mepenue u peryaupoBaHie HalpsKEHUSI.

HccnegoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Y€pe3 PEe3UcTop, OT
CONPOTHUBJICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAM TOMEPEYHOrO
CEYEeHUs U MaTepHaa.

IIpoBepka mpaBuiia CIOXKEHUS HAIPSIKEHUA MPU  TOCIEI0BATEIBHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwiia MJis CUJIbl TOKa MPHU MapalieIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenre padoOThI 3JIEKTPUIECKOTO TOKA, UIYILIETO Yepe3 PE3UCTOP.
OnpeneneHre MOIIHOCTH  DJIEKTPUYECKOIO TOKA, BBIIEISEMON Ha
pe3ucrope.

HccenenoBanue 3aBUCMMOCTH CHIIBI TOKA, MAYLIETO YEPE3 JIAMIIOUKY, OT
HaIpsHKEHUS Ha HEH.

Onpenenenue KIIJ[ HarpeBaTens.

UccnenoBanre MarHuTHOTO B3aUMOIECTBUS TOCTOSIHHBIX MAarHUTOB.
N3ydyenne MarHUTHOTO TOJs TOCTOSIHHBIX ~MAarHUTOB TMPU  HUX
O0OBEIMHEHUH U Pa3/IeTICHUH.

HccnenoBanue nencTBUSA JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIKY.



17. ONBITBL, JI€MOHCTPUPYIOLIME 3aBHCHUMOCTh CHJBl  B3aUMOJEHCTBHUSA
KaTyIIKd C TOKOM M MarHuTa OT CHJbl TOKa W HaIlpaBJICHUs TOKa B
KaTyIIKE.

18. I3ydyeHue nelcTBUS MarHuTHOTO T10JIS HA IIPOBOJHUK C TOKOM.

19. KoHCTpyHpoOBaHue 1 u3ydeHrne paboThl AJIEKTPOIBUTATEIS.

20. M3mepenue K11/ anexTpoaBurarebHOM YCTAHOBKH.

21. ONBITBI IO MCCIEIOBAHUIO SIBJICHUS DJJEKTPOMArHUTHONW WHIYKIIMH:
UCCJICIOBAHNE W3MEHCHHMW 3HAYCHUS W HAIPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KJIACC

Pa3nen 8. Mexann4yeckue siBJeHHA.

Mexannueckoe JBHKeHME. MarepuanbHas Touka. Cucrema OTCUéTa.
OTHOCUTENIBHOCTh MEXAHUYECKOIO JBWKEHHUS. PaBHOMEpHOE NPSMOJIMHEWHOE
newxeHue. HepaBHoMmepHoe npsiMmonnHeNHOE ABWKEeHUE. CpelHssl 1 MTHOBEHHAs
CKOPOCTB TeJa P HEPABHOMEPHOM JIBUKEHHUH.

VYckopenue. PaBHOyckopeHHOe MpsiMONMHEHHOe aBmxkeHue. (CBoOoaHoOe
nagenue. OnbiTel ["anuies.

PaBHOMepHOE nBHKEHME 1O OKpykHOCTH. [lepumon u yactora oOparieHus.
JluneriHas v yriioBas CKOpocTH. LIeHTpocTpeMHUTEIIBHOE YCKOPEHHUE.

ITepsr1it 3akoH Herorona. Bropou 3akoH Herotona. Tperuii 3akoH HerotoHna.
[IpuHIMII CynIEpIIO3ULIAN CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS MOKOSI, APYTUE BUIbI TPEHUS.

Cuna TSKECTHU M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue miuaneT Bokpyr ComnHua. IlepBas kocMuueckasi CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue matepuanbHOM TOYkU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OCBhIO BpalleHusi. MoMeHT cuibl. LleHTp TsxecTu.

Nmnynec Tena. M3menenne mmmynbsca. Mmynbe cuibl. 3aKOH COXpAaHEHUS
UMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PaboTa CcHi TSKECTH, YIPYrocTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHIManbHAs YHEPTUS TeJa, TOAHSATOTO Hal
MOBEPXHOCTHIO 3eMIH. [oTeHIIManbHas SHeprusl CKaTOM NpykuHbl. Kunetnueckas
sHeprusi. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHUS MEXaHWYECKOU
SHEpPIHUH.

Jemoncmpayuu.

1. HabnrogeHne MeXaHU4YECKOTO ABUKEHUS TeJla OTHOCUTEIHLHO PA3HbIX TEI

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

CpaBHeHUe NyTeHl U TPACKTOPUI JBUKEHUSI OJTHOTO U TOTO K€ Tella
OTHOCHUTENBHO Pa3HbIX TEJI OTCYETA.

N3mepenne CKOPOCTH M yCKOPEHUS NPSIMOJIMHENHOTO IBUKEHUSI.
HccenenoBanne npu3HaKOB PaBHOYCKOPEHHOTO ABUKEHHS.

Habmoienue qBmKeHUs TeNa Mo OKPY>KHOCTH.

Habmoienne MexaHM4eCKHX SBJICHUH, TPOUCXOSIINX B CHCTEME OTCUETA
«Tenexxka» mpu €€ PaBHOMEPHOM M  YCKOPEHHOM  JBUKEHUU
OTHOCUTEJIHLHO KaOMHETa (PU3UKHU.

3aBUCUMOCTh YCKOPEHHS Tejla OT MacChl Teja U JIEUCTBYIOIIEH HA HEro
CHUJIBI.

Habmoienue paBeHCTBa CUIT TIPU B3aUMOJICHCTBUU TET.

N3meHenue Beca Tenia npu YCKOPEHHOM JBHKCHUH.

Ilepenaya umirynbca npy B3anMOICHCTBUU TE.

[IpeoOpazoBanus SHEPTUU NPU B3aUMOJECHCTBUN TEIL.

CoxpaHeHne UMITyJIbCa P HEYIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMITyJIbca IMPU a0COIFOTHO YIIPYTOM B3aUMOJEHCTBUU.
HabGnroneHre peakTHBHOTO IBH>KECHHS.

CoxpaHeHHne MeXaHUYeCKOM AHEPTUHU MPU CBOOOHOM MaICHHUH.
CoxpaHeHne MEXaHWYECKOM SHEPTUH MPH JBH>KEHUH TEJIA MO AEUCTBUEM
PYKUHBI.

Jlabopamopnwie padomut u onvimeot.

1.

KoncTpyrnpoBanue TpakTa Jjsi pa3roHa U JaJdbHEUIIEr0 PaBHOMEPHOTO
JIBYDKEHUS [IAPUKA WU TEIICKKH.

Ornpenenenue cpeaHell CKOPOCTH CKOJIBKEHHUSI OpycKa WM JBUXKCHUS
[IapyvKa 1o HaKJIOHHOW IUIOCKOCTH.

OrnpeneneHrue YCKOpPEHHMsSl Tella MPU PABHOYCKOPEHHOM JBHXKCHUHU T10
HAKJIOHHOM TJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTU TMyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBIDKCHUH 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBMKCHUH 0e€3
HayaJbHOM CKOPOCTU IMYTU OTHOCATCS KaK PsAJ HEUETHBIX YHCEN, TO
COOTBETCTBYIOIIME MPOMEXKYTKH BPEMEHHU OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUS OT  CHJIBI
HOPMAaJILHOTO JIABJICHHUSI.

Onpenenenue ko3 PUImeHTa TpeHUS CKOJIbKCHUS.

Ornpenenenue )KECTKOCTU MPYKUHBI.

Onpenenenue padboOThl CUJIBI TPEHUSI MPU PABHOMEPHOM JIBH)KCHUU Teja
10 TOPU3OHTAJILHON MMOBEPXHOCTH.



10. Onpenenenne pabOTBl CUJIBI yNPYrOCTH TMPH TOABEME TIpy3a C
UCIIOJIb30BAaHUEM HETIOABUKHOTO U MOJBUKHOIO OJIOKOB.

11. I3ydyeHune 3ak0Ha COXpaHEHMS SHEPTUN.

Pa3nen 9. Mexanuveckue KoJjie0aHus M BOJTHBI.

KonebarenbHoe aBuxeHne. OCHOBHBIE XapaKTEPUCTUKN KOJIEOaHUM: TEPUOL,
4acToTa, aMIUINTyAd. MaremMaTH4eCKui U NPYKUHHBIM MasTHUKU. lIpeBpamienne
SHEPIUU MPH KOJIeOATETbHOM JIBUKCHUH.

3aryxaromue — konebanus.  BpiHyxkaeHHole — koneOanusa.  Pe3onanc.
Mexanndeckue BoJIHBI. (CBOMCTBa MeEXaHMYECKUX BOJH. [IpomonbpHele n
[IOTIEpeYHble  BOJHBL. JInMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHudecKkue BOIHBI B TBEPJOM TeJIe, CEHCMUYECKHAE BOJIHBI.

3ByK. I'poMKOCTh 3ByKa W BbicoTa TOHa. OTpaxeHue 3Byka. MHQpa3Byk u
YIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue xonebaHuii Tel Mo JEHCTBUEM CUJIBI TSKECTH U CUIIBI
YIPYTOCTH.

Hab6utoienue konebanuii rpy3a Ha HUTU U Ha TIPY>KUHE.
HabitoieHue BbIHYKICHHBIX KOJI€OaHHH 1 pe30HaHCa.
PacnpocTpaneHue mpoJoJbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
HabitoieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.
AKYCTHUYECKUI pE30HAHC.

o Uk wN

Jlabopamopnuie padomut u onvimeot.
1. OmpeneneHde dYacTOThl M TepHoJia KojeOaHW MaTeMaTHYeCKOTro
MasiITHUKA.
2. OmpepeneHne 4acTOThI U Mepruoaa KojaeOaHuil MPy>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TIEPHOJIa KOJIEOAHU TIOJIBEIIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. VccnenoBaHnue 3aBUCUMOCTH TIEPHO/Ia KOJIEOAHUN MPYKMHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCHMOCTH Nepuoaa KoueOaHul rpysa, NOJBEIIEHHOTO K
HUTH, OT MaCChI Ipy3a.
6. OmbIThI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh TEepHOJa  KoJeOaHui
MPY>KUHHOTO MAasiITHUKA OT MACChI IPpy3a U KECTKOCTH NPYKHUHBI.
7. V3MepeHue yckopeHHsi CBOOOIHOTO MaJICHUS.
Pa3nen 10. DjieKTpOoMAarHuTHOE 10JI€ M 3JIeKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMarHUTHOE  ToJie.  DJEKTPOMarHuTHble  BOJHBL.  CBOWMCTBa
AneKTpoMarHuTHbIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Vcmosib30BaHMe
AJEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.



OnexkTpomarHuTHas npupozga ceera. CKopocTh cBeTa. BoiaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBolCTBa 3EKTPOMArHUTHBIX BOJIH.

2. BomnHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie padomut u onvimeot.

1. 3ydyeHue CBOWMCTB 3JEKTPOMATrHUTHBIX BOJH C IMOMOIIBI0 MOOWIIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbIE sIBJICHUS.

JlyueBas  mopmenr  cBera.  HMcrounmkm — cBera.  [Ipsmonunernnoe
pactpoctpaneHue ceera. 3atMenust Connia u Jlynsl. Otpaxenue ceera. [limockoe
3€pKajo. 3aKOH OTPaKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mnpesnomieHus cBeta. [lomHoe BHYTpeHHEE
oTpaxkeHue cBeTa. lVcrnonb30BaHWE TIOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKHX CBETOBOJIAX.

Jlunza. Xom mywedt B smH3e. Ontuueckas cuctema (Qoroarrapara,
MUKpOCKONa M Teneckona. ['ma3 kak onruueckas cucrtema. biIHn30pykKocTh H
NATbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crnekTp. Omnbitel HbioToHa. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J(Mcniepcusi cBeTa.

Jlemoncmpayuu.

[IpsiMonMHEWHOE PacpOCTPaHEHUE CBETA.

OtpaxkeHue cBera.

[Tomy4yenue n3o0paxeHuil B IIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajiax.
[IpenomiieHue ceera.

Onrtrueckuii CBETOBO.

Xox myuei B COOMpArOIIe JTUH3E.

XO0J1 Tydeu B pacCEerBaroIIECH JIMH3E.

[Tomy4yenue n3o0pakxeHuil ¢ TOMOIIBIO JIMH3.

[Tpuntun nevictBus GoToanmapara, MUKPOCKOTA U TEJIECKOTIA.
10. Monens rnasa.

11. Paznoxenue 6emoro cBeTa B CEKTP.

W PO N ;AW N e

12. [Tomy4yenue 6e0ro cBeTa MPH CI0KCHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnuie padbomsl u onvimeol.

1. HccnenoBaHue 3aBUCUMOCTH yTrila OTPaKECHHUS CBETOBOTO Jyda OT yrIjia
aJCHUS.

2. M3yueHue xapakTEpPUCTHK H300paKEHUS TPEIMETa B INTOCKOM 3epKaJle.

3. HccnenoBanue 3aBUCHMOCTH yTIa MPEIOMIICHHS CBETOBOTO JIy4a OT yria
najeHUs Ha TPAHUIIC «BO3TyX—CTEKIION.



4. Ilonmyuenne n300pakeHU C MTOMOIIBIO COOMPAIOIIEH JIMH3HI.
Omnpenenenre GOKYyCHOTO pacCTOSHUS U ONTHYECKON CHIIbI COOMparoIien
JIMH3BI.

6. OMBITHI 110 Pa3JI0KEHUIO OEJIOr0 CBETa B CIIEKTP.

OnpITHl O BOCHPUATHIO LIBETA MPEIMETOB MPU MX HAOIIOJECHUU 4YEpe3
[[BETOBBIC (DUITBTPHI.

Pa3nen 12. KBaHTOBbBIE AIBJI€HM.

Omnsitel Pesepdopna u mmanerapuas moxaens aroma. Moaens atoma bopa.
Hcenyckanue u nornomenne ceera aroMoM. KBanTel. JInHenyaTeie CIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTa- U ramma-usnydeHusi. CTpoeHre aTOMHOTO
anpa. Hyxionnas wMopens aromHoro sapa. HM3zoromel. PanmoakTtuBHBIE
npeBpaiienus. [lepuoa nomypacmnaga aTOMHBIX sIAEp.

SAnepHble peakiuuu. 3aKOHbI COXpPAaHEHHUS 3apsAJ0BOTO M MAaCCOBOIO YHCEIL
OHeprus CBsA3M aTOMHBIX snuep. CBsa3p Macchl M dHepruu. Peakuuu cuHTe3a n
nenenus saep. Mcrounnku s3eprun ConHna v 3BE31.

Anepnas sHepreTuka. J[eWCTBHA pPagUOAKTUBHBIX W3JIyYEHWHA HaA KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CnexTpsl U31y4YEHUs U TOTJIOMIEHHUS.

2. CHexTpsl pa3IMYHbIX I'a30B.

3. CnekTtp Bozmopoaa.

4. HaOmoneHue TpekoB B kamepe Bunbcona.

5. Pabota cuérurika HOHU3UPYIOLIUX U3TYYECHHM.

6. Perucrpanus nznydeHus NpUpPOJAHBIX MUHEPAJIOB U ITPOIYKTOB.

Jlabopamopnwie padomst u onvimeot.

1. HabGnrogeHue CIIOMIHBIX U TMHENYaThIX CHIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TPEeKOB: U3MEPEHUE SHEPIMHM YACTHUIIBI 10 TOPMO3ZHOMY

nyTu (1o ¢otorpadusim).

3. HM3MepeHue paaAoakTUBHOTO (POHA.

IHoBTOpHUTEIbHO-0000IIAKOILIMH MOAYJIb.

[ToBTOpHTENHEHO--00001AIOIINK MOAYJb TPEAHA3HAYEH ISl CUCTEMaTU3alun
U 0000IIEHHUS  MOPEAMETHOTO  COACPXKAHUST W ONbITa  JIESITEIBHOCTH,
IpUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy Mo (¢u3uke a1 oOydaromuxcs,
BbIOpABIIMX 3TOT YUEOHBIIN MpeaMET.

[Ipy M3y4eHUM AAHHOTO MOIYJIS PEATU3YIOTCS U CHCTEMATH3UPYIOTCS BUIBI
JesITeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeUHBAETCS TOCTHKEHUE MPEIMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  00yuyeHus, (GopMHpyeTCs
€CTECTBEHHOHAY4YHass IPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIEIOBAHMUS



SBJICHUM TIPUPOIBI M TEXHUKH, OBJIAJICHUEC YMCHHSIMHU OOBSICHATH (PU3MUECKHE
ABJIECHUS, NPUMEHSS MOJYyYEHHbIE 3HAHWs, pElaTh 3aJa4d, B TOM YHCIIE
Ka4eCTBEHHBIC U YKCIIEPUMEHTAJIbHBIC.
[IpuHUIMNIMATBEHO AEATEIBHOCTHBIA XapakKTep JaHHOTO pa3lelia Peain3yeTrcs
32 CY€T TOro, 4Yro OOy4YallIMecs BBIMOJIHSAIOT 3aJlaHusd, B KOTOPBIX UM
peaIaraeTcs:
Ha OCHOBE IIOJIYYCHHBIX 3HAHWUW pacrmo3HaBaTh M HAYYHO OOBSICHATH
du3nueckue IBJICHUS B OKPY KaloIlel MPUpPOJIe U MOBCEIHEBHON KU3HH;
MCIIOJIh30BaTh HAYYHBIC METOABI UCCIEIOBAHUS (DU3UUECKUX SBIICHUMA, B TOM
YUCJIe IS IPOBEPKU TUIIOTE3 U MOTYUYEHHS TEOPETUUECKUX BBIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HamOOJiee BaKHBIX JOCTIKEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAITPUMEDP, TPAKTUUYECKOTO UCIIOIb30BAHUS PA3TNYHBIX HCTOYHUKOB
SHEPTrUM Ha OCHOBE 3aKOHA MPEBPAILICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3uku Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUs HAIMPaBICHO

Ha JIOCTH)KCHHE JTUMIHOCTHBIX, METAPEIMETHBIX M MIPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNIbTAaTOB.

B pesynbrare n3yuenus Gu3NKU HAa YPOBHE OCHOBHOTO 00IIIET0 0Opa30BaHUS

y oOyuaromierocsi 0yayT copMUpOBaHbI CIACAYIOMINUE JIMYHOCTHBIE PE3YJIbTAaThl B
YacTH:

1) naTPHOTHYECKOTO BOCIIUTAHUS:

— IIPOSIBJIICHUE NHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON
duznyecKoil HayKu;

— LIEHHOCTHOE OTHOIIEHUE K JJOCTUKEHHUSIM POCCUNCKUX YUEHBIX-*(PU3UKOB;

2) rpaKIaHCKOT0 U TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCY>KJIE€HUU OOLIECTBEHHO 3HAYUMBIX
M O3TUYECKUX Tpo0JieM, CBA3AHHBIX C MPAKTUYECKHUM MPUMEHEHUEM
JNOCTHKEHUU (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAIBHO--3TUYECKUX HPHUHIUIIOB B AESATEIBHOCTU
YYEHOI0;

3) 3CTeTHYEeCKOT0 BOCITUTAHMUS:

— BOCHPUATUE 3CTETUYECKUX KAYeCTB (PU3NYECKON HAyKu: €€ rapMOHUYHOIO
MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOT' O TIO3HAHUS:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOM HAyKd Kak MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTMM, BAXKHEHMIIEN COCTABIIIOLIEH
KYJbTYpBHI;

— Ppa3BUTHE HAy4yHOHM II00O3HATENBHOCTH, MHTEpEca K HCCIEeI0BaTENbCKON
NEeSATENbHOCTH;

5) ¢opvmupoBaHus  KYJbTYphl  3I0POBbSIi H  IMOIMOHAJIBLHOTO
0J1aronoJIy4us:

— OCO3HaHHWE IIeHHOCTH Oe30MmacHoro o0pa3a >KM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTU MPaBWJI OE30MAaCHOTO TMOBEACHHS Ha
TpaHCHOPTE, Ha JIOpOrax, C JJIEKTPUYECKHM W TEIJIOBBIM O00OPYJOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

— chOpPMHUPOBAHHOCTh HaBBIKA pEQIIEKCHH, IMPU3HAHUE CBOErO IpaBa Ha
OIIMOKY M TAKOTO K€ MpaBa y APYroro 4eaoBeKa;

6) TPy10BOT0 BOCIIMTAHHUSI:

— AaKTUBHOE y4YacTHE B PEIICHHHM MPAKTHUYECKUX 3a/1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON OpraHu3ali, ropoja, Kpas) TEXHOJIOIMUECKON U



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIHUX B TOM YHCIE U (DU3MUECKHUX
3HaHUM;

e — MHTEpEC K MPAaKTHUECKOMY U3yUEHUIO MPOEeCcCHil, CBA3aHHBIX C (PU3UKOIA;

o 7)?IK0JIOTHYECKOTO BOCIIMTAHUS:

e — OpHUEHTAlUS Ha NMPUMEHEHHE (U3NYECKUX 3HAHUU NI peuleHus 3a1ad B
00JIaCTH OKPY’)KAIOIIEH Cpenbl, IJIAHUPOBAHMS IIOCTYNIKOB W OLEHKH HUX
BO3MOKHBIX ITOCIEACTBUAN I OKPYKAIOIIEN CPENbL;

e — OCO3HaHME TIJ00ANBHOIO XapaKTepa HKOJIOTMYECKUX HpoOJieM U MyTed HX
peleHus;

o 8) amanTanum K M3MEHMAIOIIUMCH YCJIOBHSIM COIHUATBLHOW W MPHUPOIAHOI
cpeabl:

e — IMOTPEOHOCTh BO B3aMMOJEWUCTBUM IIPU BBIIOJIHEHUU HCCIECJOBAHUN U
MPOEKTOB (DU3UYECKON HANpPaBICHHOCTHU, OTKPBITOCTH OMBITY M 3HAHHUSIM
APYTHX,

e — TIIOBBIICHHE YPOBHS CBOEM KOMIIETEHTHOCTHM YE€pe3 IPAKTHYECKYIO
NEATEIIbHOCTD;

e — HOTPeOHOCTH B (OPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hciie GOPMYIUPOBATH
UJIEH, OHATHS, TUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SABJICHUSIX;

e — OCO3HaHME 1e(PULINUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JaCTH
busuKy;

e — IUIAHUPOBAHHE CBOErO PAa3BUTHS B MNPUOOPETEHUH HOBBIX (PUIUYECKHUX
3HAHUM;

e — CTpEMJICHUE aHAIM3UPOBATh U BBISBJIATH B3AMMOCBSI3H MPUPO/IbI, 0OIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUM;

e — OLEHKA CBOMX JEWCTBUMA C YYETOM BJIUSHHS Ha OKPYXKAIOUIYIO Cpeny,
BO3MO>KHBIX TJI00AJIbHBIX MTOCIEICTBUH.

METANPEAMETHBIE PE3YJIbTATDI

B pesynbraTte ocBoeHuss mporpamMMmbl 1Mo (U3MKE HAa YPOBHE OCHOBHOTO
oOwero odpa3zoBanus y oOydaronierocs 0Oyayt copMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, BKIIIOUAIOIIME T03HABaTelIbHbIE YHUBEPCAJIbHbBIE YUeOHbIE IEHCTBUS,
KOMMYHHMKAaTHUBHbIE  YHUBEpCAJIbHbIE  y4yeOHbIE  JEHCTBUS, PETyJSATUBHBIC
YHUBEpPCAJIbHbIE YUeOHbIE EHCTBUSI.

Ilo3HaBaTeabHBIC YHHBEPCAJIbHBIE Y4eOHbIE 1eCTBUS

Ba3oBble Jjornueckue NeicTBUA:



BBISIBIIATH W XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKK OOBEKTOB
(sBIIGHMI);

yCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK KJIacCU(DHUKAIIMN, OCHOBAHUS IS
0000I1IeHNS ¥ CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHSI B paCCMaTPUBACMBIX (PaKTax,
TAHHBIX U HAOIOJCHUSIX, OTHOCSIINXCS K (PU3UIECKUM SIBICHUSM;
BBISIBJISITh TIPUYUHHO--CJICICTBEHHBIC CBSI3U TIPU U3YYCHUU (DU3HUECKUX
SIBJICHW W TPOIIECCOB, JIENIaTh BBHIBOABI C MCIIOH30BAHUEM JEyKTUBHBIX
¥ WHIYKTUBHBIX YMO3AKJIIOUCHHM, BBIABUTATh THIIOTE3bI O B3aMMOCBSI3SIX
(U3NYIECKUX BEITUIHH;

CaMOCTOSITEJIbHO BBIOUpATh CMOCO0 perieHus y4uyeOHOH  (u3nyecKoi
3amaun (CpaBHGHHE HECKOJIBKUX BApHWAHTOB PEIICHHUS, BHIOOp HamOoJee
MOAXOJISIIETO C YIETOM CaMOCTOSITEIIPHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBareabckue 1eMCTBUA.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI NHCTPYMEHT ITO3HAHUS;
IPOBOJIUTH MO CAMOCTOSITENIBHO COCTABIIEHHOMY ILIaHY OIBIT, HECIOXKHBIN
bu3MUecKuil AKCIIEPUMEHT, HEOOJbIIOe UCCIeAOBaHHE (PU3UUECKOTrO
SABJICHUS;

OLICHMBAaTh Ha MPUMEHUMOCTh M  JOCTOBEPHOCTh HH(POPMAIIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU IKCIIEPUMEHTA;

CaMOCTOSATENbHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJIBI 110 pe3yjIbTaTaM
IPOBEIEHHOTO HAOIIOACHUS, OTBITA, UCCIICIOBAHMUS,

POTHO3UPOBATh  BO3MOXKHOE  JajbHEWIIee pa3BUTHE  (PU3MUECKHUX
IIPOLIECCOB, a TAKXKE BBIJIBUTATH MPEATIONOKEHHS 00 UX PA3BUTHUU B HOBBIX
YCJIOBUSIX M KOHTEKCTaX.

Pab6ora ¢ unpopmanueii:

NPUMEHSTh Pa3IUYHBIC METObI, MHCTPYMEHTHI U 3aMpPOCHI MPU MOUCKE U
orOope uHGOpPMAIMK WIH JAHHBIX C Y4ETOM MPEUIOKEHHON yueOHOM
bu3udYecKo 3a1a9H;

aHAJIN3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIIUIO
Pa3UYHBIX BUJOB U (POPM TMPEACTABICHHUS;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMANIbHYI0 (opMy mpejcTaBiIeHUS
uHDopMaAIMU W WUIIOCTPUPOBATH peIIaeMble 3aJladyd  HECJIOKHBIMU
CcXeMaMu, TuarpaMmMaMu, HHOU rpaduKoi U UX KOMOWHAIIUSMH.

KoMMyHHMKATHBHBIE YHHBepCAJIbHBbIC Y4YeOHble IeiHCTBHUSA:

B XOJIe¢ OOCYXXJeHHs y4yeOHOTO Marepuaia, pe3ysbTaToB J1abopaTOPHBIX
paboT ¥ IPOEKTOB 3aJ1aBaTh BOIPOCHI IO CYIIECTBY 00CYK/IaeMOW TEMbI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEIICHHE 3a7a4d U TOJJep>KaHue
Oaro>keyIaTeIbHOCTH OOIIEHNS;



COMNOCTAaBIIAATb CBOM CYXKIEHUS C CYXICHUSMU JIPYTUX YYaCTHHUKOB
auanora, oOHapyKMBaTh pa3IMuUe U CXOACTBO MO3ULIMIL;

BBIPAXKAaTh CBOIO TOUKY 3PEHUS B YCTHBIX M INCbMEHHBIX TEKCTaX;
myOJIMYHO TMPEICTABIATh PE3YIbTaThl BHIMOIHEHHOTO (DU3UUECKOTO OMbITa
(3KCTIEpUMEHTa, UCCIIeI0BaHus, IIPOEKTA);

NOHMMaTh W HUCIOJIB30BaTh  NPEUMYyLIECTBA  KOMaHIAHOU "
WHANBUAYAIbHONH pabOThl MpU PEIIEHUH KOHKPETHOM (U3NYECKOM
poOJeMBI;

IPUHUMATh LIEJIM COBMECTHOW JAESITEIBHOCTH, OPTaHU30BBIBATh JCHCTBHS
no €€ J[OCTWKEHHUIO: paclpeiessiTh poiH, OOCYKIaTh MpPOLECCHl HU
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUSI HECKOJIBKHX JIFOICH;
BBINIOJIHSATH CBOIO YacTh pabOThI, JOCTUTasl KAYECTBEHHOIO PE3yJIbTaTa IO
CBOEMY HAIIPaBJICHUI0O M KOOPAMHHUPYS CBOM JEHUCTBUA C JIPYTUMHU
YIEHAMH KOMAaH/Ibl;

OLICHMBATh Ka4ye€CTBO CBOEr0O BKJIaJa B OOUIMI MPOAYKT IO KPUTEPUSIM,
CaMOCTOSTENIbHO C(POPMYJIMPOBAHHBIM YYaCTHUKAMU B3aHUMOIEHCTBHS.

PeryisiTuBHBIC YHUBEpPCAJIbHbIEC Y4eOHbIC NeHCTBUS

Camoopranuzamnus:

BBISBIIATH MPOOJIEMBI B KU3HCHHBIX M YUYEOHBIX CHUTYAIUSAX, TPEOYIOMNX
JUTSL pereHus PU3nYecKux 3HaHUM;

OPUEHTHUPOBAThCS B  PA3JIMYHBIX  TMOJAXOJAX TMPUHATHS  PEIICHHUM
(vHAMBUAYaTbHOE, TIPUHSATHE PEUICHUS B TPYIINE, MPUHITHE PEIICHHMA
rpynmnoi);

CaMOCTOSTEIIHO COCTABJIATH AJITOPUTM pelieHus GU3NIeCKON 3aa4u WIn
IUTaHa KCCIEAOBAHUS C y4E€TOM HMMEIOIIUXCS PECypCOB UM COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh Mpe/IjlaraeMble BAPUAHTHI PEIICHUI;
JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTpO.]IL, IMOLMOHAJIbHBIH HHTE/LJIEKT:

NaBaTh aJICKBATHYIO OLIEHKY CUTYAlluH U MpeiiaraTh IUIaH €€ U3MEHEHNS,
OOBSCHATh NPUYUHBI  JOCTUXKEHHUS  (HEIOCTHXKEHHS) Ppe3ysbTaToB
JesITeNIbHOCTH, JJaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JICSATEIBHOCTh (B TOM YMCIIE€ B XOJ BBIIIOJHEHHUS
(u3MUEeCKOro HMCCIEAOBAHMS WM MPOEKTAa) HAa OCHOBE HOBBIX
OOCTOSITENTLCTB, M3MEHUBIIUXCS CHUTYyalllil, YCTaHOBJIEHHBIX OIIHOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSAM;

CTaBUThb c€0s1 HA MECTO JPYroro 4ejJoBeKa B XOJE CIOpa WIN AUCKYCCUU
Ha Hay4YHYI0 TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYrOro;



MpU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPHU PEIIeHUH (PU3UUECKUX 3a/1a4 WU
B YTBEPKIACHUAX HA HAYYHBIC TEMBI U TAKOE XK€ IIPaBo APYroro.

NPEAMETHBIE PE3YJIbTATBI

K xoniy oOyuenusi B 7 kjiacce mpeIMeTHbIEC pe3yabTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHUI:

WCIIOJIB30BaTh  TOHATHS:  (U3MYECKHME W  XHUMHYECKHE  SBJIICHUA,
HaOMIOAICHUE, SKCIEPUMEHT, MOJENb, THUIOTe3a, CAWHUILI (PH3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BellecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBHKEHUE (paBHOMEPHOE,
HEpaBHOMEPHOE, TMPSIMOJIMHEHHOE), TPAaCKTOPHUs, PaBHOJCHUCTBYOIIAS
cuIa, nedopmarms (ympyras, IJIacTuyeckas), HEBECOMOCTb,
COOONIAIOIINECS COCY/IBI;

paznmuuath sABieHus (auddy3us, TEIIOBOE JBUKEHHUE YaCTHIl BEIECTBA,
pPaBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEPHOE  JBIDKCHHE, HMHEPIHS,
B3aMMOJECHUCTBUE TEJI, PABHOBECUE TBEPABIX TEJI C 3aKPEIJIEHHOW OCBIO
BpaleHus, Iepeaavya JaBiICHUS TBEPABIMUA TEJIaMH, >KHIKOCTSIMH U
razamu, arMoc(epHoe JaBieHHE, IUIaBaHUE TeJ, IIpPeBpalleHUs
MEXaHUYECKOW JHEPruu) IO ONHUCAHUIO UX XapaKTePHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIMIUX JaHHOE (PU3NUYECKOE SIBJICHUE;
pacrio3HaBaTh IPOSBICHHUE M3YYCHHBIX  (PU3MYECKUX  SBICHHH B
OKpY)KalollleM MHUpPE, B TOM 4YHCIe (PU3MUECKHE SIBJICHUS B IPUPOJIE:
MIPUMEPHI ABUKEHUS C Pa3IMYHBIMH CKOPOCTSMH B KHUBOW M HEKHUBOU
MpUpPOJE, ACHCTBHE CHUIBI TPCHHSI B TPUPOJEC W TEXHHUKE, BIUSHUC
aTMoc(epHOro AaBieHUs Ha >KUBOW OpraHu3M, IUIaBaHUE PbIO, pblYarv B
TEeJIe YEJIOBEKa, IIPH ATOM IEPEBOAUTH IMPAKTHUECKYIO 3a/1a4y B YU4eOHYIO,
BBIJICIISATH CYIIIECTBEHHBIC CBOMCTBA (IPU3HAKU) (DU3NUSCKUX SBICHUM;
OTUCHIBATh U3YYEHHBbIE CBOMCTBA Tel U (U3UYECKUE SIBJIICHUS, UCTIONB3YS
dbu3uyeckre BeTUYUHBI (Macca, 0O0bEM, IUIOTHOCTh BEIIECTBA, BpeMS,
MyTh, CKOPOCTh, CPEJIHSSI CKOPOCTb, CUJIa YIPYTrOCTH, CUJIA TSIKECTH, BEC
Tejla, Ccujla TPEHUsA, JAaBliecHHME (TBEPAOTO Tejia, >KUAKOCTH, Taza),
BBITAJIKMBAIOIIAs CHJIa, MEXaHUYeCKass paboTa, MOIIHOCTb, IUICUO CHJIBI,
MOMEHT CWIbl, KOI(POUIIMEHT TMOJE3HOTr0 JEWCTBUS MEXAHU3MOB,
KMHETHYECKass W TOTCHIIMAIbHAS DJHEPIHs), NMPH ONMUCAHUU TIPABHIBHO
TPaKTOBaTh  (U3UYECKUHA  CMBICT  HCIOJIB3YEMBIX  BEIWYWH,  HX
0003HaueHUA W CAWHUIIBI (U3UUECKUX BEJIMYMH, HAXOIAUTH (POPMYIIHI,
CBSI3BIBAIOIIME JTAHHYIO (PU3MUYECKYIO BEJIUYUHY C JAPYTMMHU BEJIMYHWHAMH,
CTPOUTH TpaprKN N3YICHHBIX 3aBUCUMOCTEH (DU3NICCKUX BEIIMUNH;



XapaKTepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS M IPOIECCHI,
UCIIOJIb3YsI TIpaBuia CIOXKEHHUs cuil (BAOJb OAHOW mpsiMoii), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUiIo paBHOBeCHs pbruara (0610ka),
«30JI0TOE TPAaBWJIO» MEXAHHUKH, 3aKOH COXPAaHEHHS MEXAaHUYECKON
SHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3alMChIBATh €70 MATEMATUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKUE SIBJICHUS, TPOIIECCHI M CBOMCTBA TEJI, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIIATh TPUYNHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTHh OOBsiCHEeHHE u3 1—2
JIOTUYECKUX IIIaroB C ONOpod Ha 1—2 M3y4EeHHBIX CBOMCTBA (PM3HUYECKHUX
SIBJICHUH, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemath pacu€THbie 3amaud B 1-2 neWCTBHs, HMCIOJIB3YS 3aKOHBI H
dbopmMybl, CBsI3BIBaIONIME (PU3MYECKUE BETUYMHBI: HA OCHOBE aHaIM3a
YCIIOBUSA 3a/1a4 3alUChIBATh KPATKOE yCIOBUE, MOJCTABIATh (hU3UUECKUE
BEJIMUUHBI B (POPMYJIBI UM MPOBOJAUTH PACcUEThl, HAXOJIUTHb CIPABOYHBIC
JaHHbIE, HEOOXOIMMbIC NIJIs PEIICHUs 3a7a4, OLICHUBATh PEAUTUCTUYHOCTD
MOJIYYCHHOU (PU3UYECKON BETUUHHBL;

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh TMPU TOMOIIH
(bU3HUECKUX METOJIOB, B ONTMCAHUU UCCIIEAOBAHUS BBIACIATH POBEPSIEMOE
npeanosioxkenue  (TUMoOTe3y),  pasiuyaTh U HMHTEPIIPETUPOBATH
MOJIYYCHHBIA pe3yibTaT, HAXOAUTh OIIMOKM B XOJ€ OIbITa, JeNiaTh
BBIBOJIBI 110 €T0 PE3YJIbTATAM;

MPOBOAUTL ONBITHl [0 HAOMIOJNCHUIO (DU3NUECKUX SIBICHUM WM
bu3nIecKux CBOICTB TEJIL: dhopmynHnpoBaTh MIPOBEPSIEMBIEC
PEANOI0XKEHUs, COOUPATh YCTAHOBKY U3 MPEIIOKEHHOTO 000pYy10BaHMUS,
3aMKUChIBATh XOJ OMbITa U (JOPMYJIUPOBATH BHIBOJIBL;

BBIMOJIHATHh TPSIMbIE W3MEPEHUSI PACCTOSIHUS, BPEMEHHM, MAacChl Tela,
00bEéMa, CUJIBI U TeMIlepaTypbl C HCIOJb30BAHUEM aHAJOTOBBIX W
U(pPOBBIX TMPUOOPOB, 3aAMUCHIBATH T[IOKa3aHUS MPUOOPOB C Yy4ETOM
3aJ1aHHON a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIHMYUHBI OT
JIpPYroil ¢ HCMOJb30BAHUEM TIPSMBIX HU3MEPEHUN (3aBUCUMOCTH TyTH
PaBHOMEPHO JBHMXKYILETOCS Tejla OT BPEMEHM [BWUKCHUSI TEJa, CHUJIIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBHCUMOCTH CHJIbI TPEHUS OT IUIOLIAJAN COITPUKOCHOBEHUS TEJ, CUIIbI
YOPYTrOCTH OT YJJIMHEHUsI MPYKUHBI, BBHITAJIKUBAIOIIEH CHJIBI OT 00BhEMA
MOTPYKEHHOM YACTU TEJNA U OT IUIOTHOCTH KUIAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH Teja, OT TVIyOUHBI, HA KOTOPYIO MOTPY>KEHO TeJ0, YCIOBUM
TJIaBaHUA TeJl, YCIOBUN paBHOBECHUS pblyara M OJIOKOB), y4acTBOBaTh B



IUTAHUPOBAaHUM  Y4eOHOTO HCCIIEJIOBaHMS, COOMpaTh YCTAHOBKY H
BBITIOJIHATh M3MEPEHUsI, CIeAys NPENOKEeHHOMY IUIaHy, (pUKCUpPOBAThH
pe3yNnbTaThl MOJTYYCHHONW 3aBUCHUMOCTH (DHU3MUECKUX BEITUYUH B BUJC
MPeJIOKEHHBIX Ta0nuI U TpaduKOB, JeNaTh BBIBOJBI MO pPe3yJbTaTam
UCCJIeIOBAHUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUS (PU3NYECKUX BETUYHH (IJIOTHOCTH
BELIECTBA JKUIKOCTH U TBEPAOrOo TeNa, CHJIa TPEHUS CKOJIbKEHUS,
JaBJI€HWE BO3[yXa, BbITAIKUBAIONIAs CcuUJjia, JEHCTBYyIOIIas  Ha
NOTPYXKEHHOE B KUAKOCTH TENO, KOIPPUIMEHT MOJE3HOTO IEHCTBUS
MOPOCTBIX MEXAaHU3MOB), CIEAysS TMPEATOKEHHON WHCTPYKIHUH: TpU
BBITIOJIHEHUU HW3MEPEHHM COOUpaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUEHNUE UCKOMOW BEJIMUMHBI,

coOJII0/1aTh MpaBUiia TEXHUKK 0€30M1aCHOCTH P padoTe ¢ 1ad0paTOPHBIM
000py10BaHUEM;

YKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETpP, JUHAMOMETpP, COOOIAIOIIMECS COCYIbl, OapoMerp,
phIYar, MOJIBWKHBINA U HETIOABW)KHBIN OJIOK, HAKIIOHHAS TIJIOCKOCTH;
XapaKkTepu30BaTh MPUHIUIBl JACUCTBUA HW3YYEHHBIX MpPHOOPOB MU
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha MX onucaHus (B TOM 4HCIE:
MOJIINITHAKH, YCTPOMCTBO BOJOMPOBOJA, THAPABIMYECKHI TIpecc,
MaHOMETp, BEICOTOMEp, MOPUTHEBOW HACOC, apEOMETP), UCIIONIB3YS 3HAHUS
0 CBOMCTBaxX (M3MUECKHUX SIBICHHN U HEOOXOAMMbIC (PU3NUECKHE 3aKOHbI
U 3aKOHOMEPHOCTH;

OPUBOIUTH  MpPUMEPHl  (HAXOAUTh  WHGMOpPMALMIO O  MPUMEPAX)
MPAKTUYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHUK B TIOBCEIHEBHOM
KU3HU JIJIs1 obecrieueHust 0€30MacHOCTH TIPU OOpaIieHu ¢ IpudopamMu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 370pPOBbS U  COOJIOJCHMUS
HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKPY’KaIOLLEH Cpe/Ie;

OCYIIECTBIATH OTOOp MCTOYHUKOB HHpopmanuu B HHTepHere B
COOTBETCTBHUH C 33J]aHHBIM MTOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM © TyTEM CpPaBHEHUS PA3IMYHBIX HCTOYHHKOB BBIIEIATH
uH(pOpPMaLIMIO, KOTOpas SBJISETCS NPOTUBOPEUYMBOW WM MOXKET OBITh
HEJIOCTOBEPHOM;

MCTIOJb30BaTh MPH BHITIOJHEHUHN YUY€OHBIX 3aIaHUN HAYYHO--TIOMYJIAPHYIO
auTepatypy (U3MUYECKOTO COACpXKaHMs, CIpPaBOYHBIE  MaTEpHUAaIbL,
pecypcbl cetu MHTepHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBanus “UHGOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHhMEHHBIE M YCTHBIE COOOIIECHUS Ha
OCHOBE 2—3 MCTOYHHUKOB MH(MOpMAIMK (PU3HMUECKOTO COAEPKAHUS, B TOM



qycie myOiauYHO JeaTh KpaTKhe COOOLIeHHs O pe3yjbTaTax MPOEKTOB
WIA Y4eOHBIX MCCIEAOBAHUN, IPU 3TOM TIPAMOTHO MCIIOJIb30BATh
W3YYCHHBIN TOHATHMHBINA ammapar Kypca (QHU3UKHA, COMPOBOXKIATH
BBICTYIUICHUE NPE3CHTALNEN;

OpU BBIIOJHEHUM YYEOHBIX IPOEKTOB M HCCIEIOBAHUN pacHpeleisTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABJIECHHBIMU 3ajjauyaMu,
CIEAUTh 34 BBIIOJHEHUEM IUIAHA JEUCTBUM, aJIeKBATHO OLICHUBATH
COOCTBEHHBIH  BKJaJA B  JIEATEIBHOCTh  TPYIIBl,  BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAOIIMX.

K xoniy oOyuenus B 8 kiiacce npeamMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUIA:

UCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKECHHE
aTOMOB U MOJIEKYJI, arpETraTHbIE COCTOSIHUS BELIECTBA, KPUCTAJUIMYECKHUE U
amop(dHbIe TeNa, HACBHIIMIEHHBI W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIlepaTypa, BHYTPEHHsISI DJHEPrusi, TEIUIOBOM JBUTATEb,
AJIEMEHTAPHBIN AJEKTPUUYECKUN 3apsijl, FJIEKTPUUECKOE MoJie, TPOBOAHUKH
U AUDJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE TOJIE;
paznuyaTh ABJICHHS (TEIUIOBOE pACIIMpEHUE U CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHHUE, KaWUISIPHBIE SBJICHUS, UCIIAPEHHUE,
KOHJICHCAIUsl, IUIABJIEHWEe, KpHUCTAJUIM3auus (OTBEp/IeBaHUE), KUIICHUE,
Terionepeaaya (TEeTUIONPOBOTHOCTD, KOHBEKIUS, U3ITy4YeHHUE),
AJIEKTpU3AIUS TEJ, B3aUMOJICUCTBUE 3apsiioB, JEHCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHUE, B3aMMOJICMICTBUE MAarHUTOB, JCHUCTBUE
MarHuTHOIO MOJSl HA MPOBOJHUK C TOKOM, 3JE€KTPOMAarHuTHAsI UHIYKIUS)
0 ONUCAHMID MX XapAaKTEPHbIX CBOWCTB K HA OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBJICHUE M3YYEHHBIX  (UBMYECKUX  SBJICHUU B
OKpYXalollleM MHpEe, B TOM 4YHCJIEe (PU3NYECKHE SIBJICHHUS B MPUPO/IE:
MOBEPXHOCTHOE HATSHDKEHUWE M KaNWJUISIPHBIE SABJICHUS B MPHUPOJE,
KpUCTAIIbI B mpupoae, wuznydeHue ColHIA, 3aMep3aHue BOAOEMOB,
MOpPCKHUE OpH3bl, 00pa30BaHUE POCHI, TyMaHa, UHEsl, CHEra, dJEKTPUUECKUE
SBJICHUS B aTtMocdepe, DJIEKTPUYECTBO >KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiu, Jpeid TMONIOCOB, POJIb MAarHUTHOTO TIOJSI JJIsS KU3HHU Ha
3emiie, MOJISIPHOE CUSIHUE, MIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJICIATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PUBHMUIECKUX
SIBJICHUI;

OTUCHIBATh U3YYCHHBIC CBOMCTBA TE M (PU3UYECKUE SIBJICHUS, UCTIOJIb3YS
dbu3uYecKkre BeTUYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUSI, KOJTUYECTBO
TEIJIOTHI, YJebHas TEIJIOEMKOCTh BEIIECTBA, yIeJIbHAS TEIUIOTa



IUIABJICHUS, yHAeJbHAs TEIUIoTa NapooOpa3oBaHMs, YZAelbHas TeIjoTa
CTOpaHHs TOIUIMBA, KO3(PPUIMEHT TMOJE3HOTO JAEWUCTBUSA TEIUIOBOM
MallWHbl, OTHOCHUTEIbHAS BIAXHOCTh BO3/yXa, AJIEKTPUYECKUH 3apsij,
CUJa TOKa, 3JIEKTPUYECKOE HANpPsHKEHHE, CONPOTUBIECHUE NPOBOJHUKA,
yIeIbHOE  CONpPOTUBJIEHHME  BellecTBa, pabora U MOIIIHOCTh
AJIEKTPUYECKOTO  TOKAa), NPU ONHUCAHUU MPABUIBHO  TPAKTOBATh
(Gu3NYECKUl CMBICT KCIIOJIb3YEMbIX BEJIMYMH, 0003HAUYEHHUS U €IUHUIIBI
¢u3nYeCKuX BENIUYUH, HAXOAUTh (DOPMYIBI, CBS3BIBAIOIIME JaHHYIO
(¢uU3NYECKyI0 BEIUYHMHY C JAPYTUMHU BEIWYUHAMH, CTPOUTH TIpaduKu
U3YyYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SBJIECHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IOJIOXKEHHUS MOJIEKYJISIPHO--KMHETHYECKOW TEOopun
CTPOEHHMSI BEIIECTBA, MPHUHLMUII CYyNEpPHO3ULUHN TOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH OMa JJid ydacTKa LIeNH, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHUS DSHEPIrUHM, INPU OTOM  J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alMChIBaTh €r0 MaTeMaTUYECKOE
BBIPAKEHUE;

OOBACHATH (PU3UYECKUE MPOLIECCHl W CBOWCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallli NMPAaKTHKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIIATH
OPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX
maroB ¢ omopoi Ha 1-2 W3y4eHHBIX CBOMCTBA (U3UYECKUX SIBICHHM,
(pU3HUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemars pacué€THble 3adauyd B 2-3 JEHCTBUS, HUCIONB3YyS 3aKOHBI U
dbopmyIibl, CBsI3BIBAIOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHS 3aJlayd 3aIllMChIBaTh KPATKOE YCIIOBHE, BBISBIATH HEIOCTATOK
JaHHBIX JUIS peLIeHWs 3a7aud, BbIOMpaTh 3aKOHbI W (OPMYIIBI,
HEOOXoAMMBIE ISl €€ pelIeHUs, MPOBOAUTh pPAacuy€Tbl M CpPaBHUBATH
MOJIy4YeHHOE 3HaU€HHE (PU3NUECKOM BETMUMHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MpOOJEeMbl, KOTOpPbIE MOXXHO PELIUTh MpPU MOMOIIU
(U3MUECKUX METOJOB, HCMOJb3Yysl OMUCAHUE HUCCIEIOBAHUS, BBIICIAThH
OPOBEPAEMOE IPEANOJIOKEHNE, OLCHUBAaTh NPABUIBHOCTH IOPSAKA
IIPOBEJICHMSI UCCIIEIOBAHNS, J€NAaTh BBIBOIBI;

NPOBOAMTH OMBITBI 1O HAOMIONEHUIO (U3MYECKUX SIBICHUU WU
($u3HUeCcKX CBOMCTB Te (KaNWJUIAPHBIEC SIBJICHUS, 3aBUCUMOCTh AaBICHUS
BO3/lyXa OT ero o0bEMa, TeMIEPATypbl, CKOPOCTHU IPOIIecca OCThIBAHUS U
HarpeBaHusl IMpU H3IYYEHUU OT LBETAa M3Iydarowen (IOIJIOMIAOIIEi)
ITOBEPXHOCTH, CKOPOCTh MCIIAPEHUSI BOABI OT TEMIIEPATypPbl KUIKOCTH U
wiomaa €€ TOBEPXHOCTH, OJJEKTpU3alus Tell U B3aUMOJEHCTBUE
AIEKTPUUECKUX 3apsA/I0B, B3aUMOJIEWCTBHE MOCTOSSHHBIX MarHUTOB,



BU3yaJIM3allMsl MAarHUTHBIX IIOJIEM MOCTOSSHHBIX MAarHUTOB, JAEHCTBUS
MarHUTHOTO MOJsl HAa MPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHura,
CBOMCTBA DJIEKTPOJBUTATENI TOCTOSHHOTO TOKa): (hOpMyIHpoBaTh
MpOBEpsiEMbIC MPEATNOIOKEHHS, COOUPATh YCTAHOBKY M3 IMPEAJI0KEHHOTO
000py10BaHus, ONUCHIBATh X0/ ONbITAa U (POPMYIUPOBATH BBIBOBL;
BBIMOJIHATh  NPSMbIE  M3MEPEHHUS  TEMIIEpaTypbl,  OTHOCHUTEIbHOU
BJIQKHOCTH BO3[lyXa, CHUJIbl TOKa, HANpPSDKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPHUOOPOB M JATYMKOB (PU3MUECKHX BEIMYMH, CPABHUBATH
pe3yabTaThl UBMEPEHUM C YUETOM 3aJaHHOM aOCOMIOTHOM MOTPEIIHOCTH;
MPOBOANTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BETUYMHBI OT
ApPyrol ¢  UCHOJb30BAaHUEM  NPSAMBIX HM3MEPEHUN  (3aBUCHMOCTb
CONPOTHUBIIEHUS IIPOBOJHMKA OT €ro JUIMHBL, IUIOIIAIM ITONEPEYHOIO
CEYEHMS U YAEIBHOIO CONMPOTUBIICHUS BEIIECTBA MPOBOAHUKA, CHUJIBI TOKA,
UIYLIEr0o 4Yepe3 MPOBOJHUK, OT HANpsOHKEHUS Ha POBOJHUKE,
UCCJIEIOBAHUE TIOCIEAOBATEIIBHOIO M IApaJUIEIBbHOTO  COCAUHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIEJOBaHUE, COOUpaThb YCTAHOBKY H
BBINOJIHATh WM3MEPEHUs, Cleaysl MPEeJIOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3ynbTaThl MOJYYEHHON 3aBUCMMOCTH B BHUAE TaOIWLl U rpaduKoB,
JIeNaTh BBIBOJIBI 110 PE3YJIbTATaM MCCIIEJOBAHUS;

IPOBOJUTh KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BEIUYMUH (yZesibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHUE MPOBOAHMKA, padoTa W
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKAa): IJIAHUPOBATh W3MEpPEHUs, coOuparth
AKCIIEPUMEHTAJIbHYIO0 YCTaHOBKY, CIIE€ysl MPEII0KEHHON MHCTPYKLHH, U
BBIYMCIIATh 3HAUEHHUE BEJIMUMHBI;

coOJII01aTh MpaBUjia TEXHUKU 0€30MaCHOCTH IpH paboTe ¢ J1abopaToOpHBIM
000opy10BaHUEM;

XapaKkTepu30BaTh MPUHIUINBI JACHCTBUS HW3YYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa MX OnucaHus (B TOM YHCIE:
CUCTEMa OTOIUIEHHS] TOMOB, THTPOMETp, NapoBas TypOHWHA, amMIepMeTp,
BOJIBTMETP, CUETUMK HIIEKTPUYECKON SHEPIUH, DIIEKTPOOCBETUTEIBHBIC
npuOOPHI, HArPEBATEIBbHBIC JIEKTPONPUOOPHI (TIPUMEPHI), IICKTPUIECKUE
MIPEAOXPAHUTEIH, FIEKTPOMATHUT, AIEKTPOIBUIaTEIb TOCTOSHHOIO TOKA),
UCIIOJIb3Yysl 3HAHMS O CBOWMCTBaX (PU3MUYECKUX SIBICHUH U HEOOXOIHUMBbIE
(du3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOWCTBA M H3MEPUTEIIbHBIE
npuOoOpbl MO CXeMaM M CXEMAaTUYHBIM pUCYHKaM  (KHUIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, IBUraTelIb BHYTPEHHETO
CropaHusi, 3J1€KTPOCKOII, PEOCTaT), COCTABISATh CXEMBbI JIEKTPUUECKHUX



Heneil ¢ mociaen0BaTeIbHBIM U MapajuieIbHbIM COSIUHEHUEM DJIEMEHTOB,
paznunyasi ycJIoBHbIE 0003HAUEHUS FJIEMEHTOB JIEKTPUUECKUX LIETIEH;
OPUBOIUTH  MpPUMEPHl  (HaXOauTh  HMHPOpPMAIMIO O  MpUMeEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUM B IIOBCEIHEBHOM
KHU3HU JJ1s1 obecriedeHnsi 0€30MacHOCTH TP OOpalieHnH ¢ MpudopaMu u
TEXHUYECKUMU YCTPOWCTBAMHU, COXPAHEHMS 3[0POBBS MU COOJIOJCHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKPYKaIOILEH CPE/IE;

OCYIIECTBIIATh MNOMCK HHpopManuu (U3NYECKOTO COJEp)KaHUs B
WNHTepHeTe, Ha OCHOBE HMEIOIIMXCS 3HAHMM W MYyTEM CpaBHEHUS
JOTIOJIHUTENBHBIX ~ MCTOYHHUKOB  BBIACNATH HWHGOpPMAIMIO,  KOTOpas
SBIISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOI;
MCIIOJIb30BaTh MPH BBIOJHEHUU YYEOHBIX 33JaHUN HAYYHO--TIOMYJIAPHYIO
auTepaTypy (U3MYECKOTO COAEpKAHMS, CIPABOYHBIE  MaTEpUalbl,
pecypcbl cetu MHTEepHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMHUCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
0000mas wuHGOpPMALMIO U3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOTO
COJEp)KaHus, B TOM YHCIE MYyOJUYHO MPEICTABIATh PE3YJIbTAThI
IPOEKTHOM WJIM KCCIIEe0BATENIbCKON JESATEIbHOCTH, NPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YyYEHHBIM TMOHATUHHBIA ammapaT Kypca (DU3UKH,
COTIPOBOXAATH BHICTYIIJICHHE MPE3CHTAIINCIH;

OpU BBINOJHEHUM YYEOHBIX IPOEKTOB U HCCIENOBAaHUN (U3NYECKUX
MPOIIECCOB pacHpeneNaTh OOS3aHHOCTH B TPYNIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJja4aMH, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA JACHCTBUM U
KOPPEKTUPOBATh €ro, aJeKBaTHO OIIEHMBAaThb COOCTBEHHBIN BKJaJ B
JESITeNIbHOCTh TPYIIIBI, BEICTPANBAaTh KOMMYHHKATHBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTh Pa3peniaTh KOH(IUKTHI.

K koniy oOyuenust B 9 kijiacce npeIMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHHUIA:

WCIIONB30BaTh TMOHATHUSA: CHUCTeMa OTCYEéTa, MaTepuajbHas TOUKa,
TPAeKTOPHUsI, OTHOCUTEILHOCTh MEXAHWYECKOTO JABMXKCHHS, Jedopmalius
(ympyrasi, mjacTuuyeckas), TPEHHE, LUEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPYy3KU, LEHTP THKECTH, a0CONIOTHO TBEPIOE TEIO,
HEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXAaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, WH(pPa3ByK U YJIbTPA3BYK, SJIEKTPOMArHUTHBIC BOJIHBI,
ITKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JATHHO30PKOCTD,
CHEKTPBI UCITYCKaHUS U TOTJIONIEHUs, anbda-, 0eTa- U raMmmMa-u3aydeHus,
W30TOIIbI, Si/IepHast SHEPreTHKa,;



paznuyaTh SBJIEHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MNPSAMOJIMHENHOE
IBUKEHHE, PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JIBUKEHHE, CBOOOJHOE
MaJIEHUE TEJ, PABHOMEPHOE JABMUKEHHUE MO OKPYXHOCTH, B3aUMOJCHCTBHE
TeJl, pPEaKTUBHOE JBWKECHHE, KOJieOaTeIbHOE ABMXKEHUE (3aTyxarollue u
BBIHY/ICHHbIE KOJICOaHMsI), PE30HAHC, BOJHOBOE JBWKEHHUE, OTPaKCHUE
3BYyKa, NPSMOJIMHENHOE DPACIPOCTPAHEHHE, OTPAKEHUE U IPEIOMIICHHE
CBETAa, [TOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHHE OEJIOro CBETA B
CHEKTp M CIO)KEHHE CIEKTPAJIBbHBIX LBETOB, JHUCIEPCHS CBETa,
€CTECTBEHHAs1 PaJUOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHENYATOIrO CIEKTpa
U3IY4YEeHUs) 0 OIMCAHUIO UX XapaKTEPHBIX CBOICTB U HA OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOE SIBICHHUE;

pacrno3HaBaThb MPOSBICHUE HW3YYEHHbIX (U3NYECKUX SBJICHUN B
OKpyXarolieM Mupe (B TOM 4ucie (U3HUECKUE SIBICHUS B IMPUPOJE:
IPWINBBI U OTJIMBBI, JBMKEHUE IUIaHEeT COJIHEYHOM CUCTEMBI, PEAKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCHPUSITHE 3BYKOB IKUBOTHBIMH,
3eMIIETPSICEHUE, CEHCMUYECKHE BOJIHBI, IIyHAaMH, 03XO, IBETa TeJ,
ONTUYECKUE SIBJICHUSI B MPUPOJE, OMOJOTHYECKOE NEHCTBUE BUAMMOTIO,
yIbTPaQHUOJIETOBOIO U PEHTTEHOBCKOTO U3JIYyYEHUH, €CTECTBEHHBIN
paZOaKTUBHBIN (POH, KOCMUYECKHE JIyud, PAJUOAKTUBHOE H3IIyuYEHUE
MPUPOAHBIX MHUHEPAJIOB, JEUCTBUE pPAAUMOAKTUBHBIX HW3JIyYeHHH Ha
OpraHu3M YeJIOBEKa), IPU STOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKHUX
SIBJICHUM;

OMKCHIBATh U3YUYECHHBIE CBOMCTBA TeN U (DU3UUECKUE SBIICHUS, UCTIONb3YS
(¢u3nuecKkrue BENUYUHBI (CpelHssi U MIHOBEHHass CKOpPOCTh Tela Mpu
HEPaBHOMEPHOM JBWKEHUH, YCKOPEHHE, IMepeMEelIeHue, MyTh, YIioBas
CKOpPOCTh, CHJIa TPEHHUs, CHJIa YIOPYTOCTH, CHJIA TSDKECTH, YCKOpPEHHE
CBOOOMHOrO TMaJeHHs, BEC Tela, WMIYJbC Tela, HUMIYJIbC CHIIbI,
MexaHudeckas paboTa M MOIIHOCTh, IOTEHUHMAaJbHAs HHEPrus Tena,
MOJHATOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUMAJIbHAS SHEPIHs CHKATOU
OPYXXUHBI, KHHETHYECKash DSHEprus, IIOJIHAsI MEXaHW4eCKas »JHEpPrus,
HEepUoJ M 4acToTa KojeOaHuM, JIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTENb MPEJIOMIIEHUS CPEbI), P ONUCAHUU
OPaBUWJIBHO TPaKTOBaTh (DU3MUYECKUH CMBICI HCIHOJIb3YEMbIX BEIUYMH,
0003HAaUeHUsA W EAUHUIBI (PU3NYECKUX BEIMYMUH, HAXOIUTh (HOPMYJIbI,
CBSI3BIBAIOIIME JAaHHYIO (PU3UYECKYIO BETMYMUHY C JPYTMMH BEIUYUHAMM,
CTPOUTH rPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKUE SBIEHUS M MPOILECCHI,
UCIIOJIb3Ys 3aKOH COXPAHEHUsl dHEPIUH, 3aKOH BCEMHUPHOTO TATOTEHUS,



NPUHUMUI CYNEPIO3UIUU CUJ, NPHUHLMII OTHOCUTENbHOCTH [ amuies,
3aKk0Hbl HBIOTOHA, 3aKOH COXpaHEHHs UMITYJIbCA, 3aKOHBI OTPAKECHUS U
MPEJIOMJIEHUS CBETA, 3AKOHBI COXPAHEHMS 3apsI0BOIO U MACCOBOI'O YHCEI
IpHU SIEPHBIX PEaKIUsIX, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA Y 3aIIMChIBAaTh €I0 MaTEMAaTUYECKOE BBIPAKCHMUE;

OOBACHATH (PU3MUYECKHE MMPOLECChl M CBOWCTBA TN, B TOM 4YHCIE U B
KOHTEKCTE CUTyallll NMPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
MPUYUHHO--CJICICTBEHHbBIE  CBSI3U, CTPOUTh OOBACHeHHWE u3  2-3
JIOTUYECKHUX IIIaroB ¢ OMOPOH Ha 2—3 M3y4YEHHBIX CBOMCTBA (PHU3UYECKUX
SBIICHUH, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemate pacu€THble 3a7add (omuparomMecs Ha cuUcTeMy u3 2-3
YpaBHEHHUI), UCTIONb3Yys 3aKOHBI U (hOPMYJIbI, CBA3BIBAIOIINE (DU3MUECKHE
BEJIMYMHBI: HAa OCHOBE aHAJIM3a YCIOBHS 3aJa4d 3alMChIBATH KPATKOE
YCIIOBHE, BBISBIIATh HENOCTAIOLIME WM H30BITOYHBIE JAaHHBIE, BHIOMPAThH
3aKOHBI U (POPMYJIbI, HEOOXOUMBIE NJIsl PELICHMS], IPOBOAUTH PACUETHI U
OLICHMBATh  PEATMCTUYHOCTh IIOJYYEHHOIO 3HAuY€HUs (PU3NUYECKOU
BEJINYUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(u3nYeCKuX METO/IOB, MCIONb3Yys ONUCAHHE HCCIEIOBAaHUS, BBIICIATH
OPOBEPSAEMOE IPEAINOJIOKEHNE, OLCHUBATh MPABWIBHOCTH IOPSIKA
MPOBE/ICHUS]  UCCIEAOBAaHMS, JENaThb BbIBOABL, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHUIN U OIBITOB;

MPOBOJIUTh OMBITBI 1O HAOMIOACHHIO (U3UYECKUX SABJICHUM WU
(¢u3nuecKuX CBOMCTB Tesl (M3yuyeHue BTOpPOro 3akoHa HbloTOHA, 3aKkoHa
COXPAHEHHUsl SHEPTUM, 3aBUCUMOCTb MepHoAa KoJeOaHWHM MPYKUHHOTO
MasiTHHKa OT MAaccChl Ipy3a M KECTKOCTU NPYXKUHBI U HE3aBUCUMOCTHb OT
aMIUTATYbI MaJIBIX KOJeOaHUN, MPSIMOJIMHEHOE PACIIpOCTpaHEHUE CBETA,
pasiokeHre Oenoro cBera B CHEKTP, U3yUYEHUE CBOMCTB M300paK€HUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pakeHHsI IMpeaMera B coOuparomien
JMH3€, HAOJIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB H3JIyYEHUs):
CaMOCTOSITENIbHO  COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa
o0OpyJOBaHUsl, OMNUCHIBAaTH XOJ OMNbITAa U €ro  pe3yJbTarhl,
bopMyIUpOBaThH BHIBOJIHI,

IPOBOJUTH MPU HEOOXOJIUMOCTH CEPUIO MPSAMBIX U3MEPEHUM, ONpeAeIiss
CpelHee 3HayeHue usMepseMol BenuuuHbl ((POKyCHOE paccTosiHue
coOuparoiieil JIMH3bI), OOOCHOBBIBATH BBIOOP cmoco0a H3MEpeHUs
(M3MepuTeIHLHOTO MPUOOpa);

IPOBOAMTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BAHUEM MPSAMBIX HU3MEpPEHUMN (3aBUCHMOCThH IYTH OT BPEMEHU



Py PABHOYCKOPEHHOM JABI)KEHHU O€3 HadaJbHOW CKOpPOCTH, MEpPHOJa
KOJIeOaHUIT MaTeMaTHYeCKOrOo MasTHUKA OT JJIUHBI HUTH, 3aBHCHMOCTH
yria OTpakeHHs CBETa OT yIJjla MaJCHUS U yria MpeJoMIICHHS OT yria
najieHusi): IUIAHUPOBAaTh HCCJIENIOBAaHUE, CaMOCTOSITENIbHO CcOOUpaTh
YCTaHOBKY, (DUKCHUpPOBATh PE3yJNbTAaThl IOJYyYEHHOW 3aBHCHUMOCTH
¢u3NYECKUX BEIMYUH B BHUAE TAaOIWIl M TpadUKOB, NENaTh BBIBOJIBI 11O
pe3ynbTaTaM HCCIe0BaHNUS;

MPOBOANTH KOCBEHHBIE H3MEPEHUA (PU3UUECKUX BEIMYUH (CpemHss
CKOpPOCTh M YCKOpEHHE Tela TMpU PaBHOYCKOPEHHOM JIBHKEHUH,
YCKOpEHUE CBOOOJTHOTO TAaJCHHUA, KECTKOCTh MPYXKHUHBI, Kod(hdHImeHt
TPEHUS CKOJBKCHHS, MEXaHWYeckas padoTa W MOIIHOCTh, 4YacTOTa M
nepuoj;, KojdeOaHWH MaTeMaTHYeCKOTO M MPYXHUHHOTO MAasTHUKOB,
ONTHYECKAas CuUja coOuparoliel JuH3bL, PpPaJUOaKTUBHBIA  (OH):
IUIAaHUPOBATh HM3MEPEHHUs, COOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY U
BBITIOJIHATh U3MEPEHUS, CIENYs MPEIOKEHHON MHCTPYKIIUU, BBIYUCIATH
3HAUYCHUE BEJIMYMHBI U aHATTM3UPOBATH MOTYUYEHHBIE PE3YJIbTATHI C YIETOM
3aJJaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUiia TEXHUKK 0€30MaCHOCTH IIPpH padoTe C 1a00paTOpHbIM
000py10BaHUEM;

pa3ianyaTh OCHOBHBIE NPU3HAKW HU3YYEHHBIX (DU3MUECKUX MOJEIIEH:
MaTepuagbHas TOYKa, aOCOJMIOTHO TBEPAOE TENO, TOUYECUHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAaHETapHas MOJENb aTroMa, HYKIOHHAs
MOJIeTIb ATOMHOTO SJIpa;

XapaKTepU30BaTh TPHUHIMIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OMNHMCAHUA (B TOM YHCIHE:
CIUIOMETP, NaTYMKH TIOJIOKCHUS, PACCTOSHHUS M YCKOPEHHs, pakera,
9XOJOT, OYKH, TMepHucKom, ¢(oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO03MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBax (U3MUECKUX SBICHUA W HeoOXoaumble (HU3UUYECKUE
3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbI M CXEMATHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTHUYECKHUX MPOIECCOB
OpU pEIlICHUH Y4eOHO--NPAaKTUYECKUX 3aJad, ONTHYECKHE CXEMBI IS
MOCTPOCHHUS N300paXKeHM B IMJIOCKOM 3€pKajie U coOuparomiei JuH3e;
NPUBOAUTH  MPUMEpPHl  (HAXOAWTh  WHGOpPMALMIO O  MPUMEPAX)
MPAaKTHYECKOTO HCIMOJIb30BaHUsA (PU3UUECKUX 3HAHWKA B TIOBCEIHEBHOM
KHU3HU A1 obecriedeHnsi 0€30MacHOCTH TP OOpalleHnH ¢ MpUOOpaMu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 3I0POBbsi U  COOIOACHMS
HOPM HKOJIOTUYECKOTO TMOBEJCHHSI B OKPY’KaIOIEH Cpe/Ie;



OCYIIECTBJIATh TMOUCK HWHGOpMAIMK  (HU3UIECKOTO COACp)KAaHUA B
WNurepHete, caMocTosATENbHO (POPMYIUPYST TOMCKOBBIN 3a1poC, HAXOIUTh
MyTHA OMPEENICHUs JOCTOBEPHOCTH MOITYYeHHONH MHGOpPMAIlMU Ha OCHOBE
MMEIOIIUXCS 3HAHUW U TONIOJIHUTENIBHBIX NCTOYHUKOB;

UCIIOJIb30BAaTh MPHU BBHIMOJHEHUN YUEOHBIX 3aJaHUl HAYYHO--TIONYJISIPHYIO
auTepatypy (U3MYECKOTO COJEp)KaHMs, CIPAaBOYHbIE  MaTepHallbl,
pecypcesl cetu IHTEpHET, BnaneTs NpuéMaMu KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3oBanus HH(GOPMALIUK U3 OJTHOM 3HAKOBOW CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE UM YCTHBIE COOOIEHUS HA OCHOBE
uH(boOpMaIIM W3 HECKOJbKMX HMCTOYHUKOB (U3HUECKOTO COJEpKaHus,
nyOJIUYHO MPEJCTABIATh PE3yIbTaThl MPOESKTHON UM HCCIIEIOBATEIBCKON
NEATEIBHOCTH, ITIPU OTOM TPAaMOTHO  MCIOJIB30BAThb  HM3yYECHHBIN
MOHATUMHBIN anmapatr HM3y4yaeMoro pasjaena (U3MKA U COMPOBOXKIATH
BBICTYIUUICHUE TIpe3eHTaIlMed ¢ Yy4€TOM OCOOCHHOCTEH ayAuTOpUH
CBEPCTHUKOB.



TEMATHYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmuecTBo yacos DJIEKTPOHHbBIE
Ne HaumenoBaHue pa3iesioB U TeM (uudposbie)
Konrpoabsubie | IlpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl

Pa3nen 1. ®u3uka u eé posib B MO3HAHUM OKPY:KAIOIIEro MUpa

1.1 dusuka - Hayka 0 IpUpoie 2 Bubmorexa IOK
' YK pHpoZ https://m.eds00.ru/7f416194
1.2 Dusznyeckue BETUYNHBI 2 1 Bubmorexa IOK
https://m.edsoo.ru/7f416194
. bubmmoreka [JOK
1.3 EctecTBeHHOHAYYHBIN METO/ TO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Hroro mo pasnery 6

Pa3nes 2. [lepBoHayajibHbIe CBeleHHsI 0 CTPOEHUH BelllecTBa

2.1 CTpoeHUe BelecTBa 1 bubmorexa LHOK
' p B https://m.eds00.ru/7f416194
29 JIBM>KEHHE B B3aMOACHCTBUE YACTHII 5 1 bu6mmorexa [JOK
' BEIlIECTBA https://m.edso0.ru/7f416194
bu6mmorexa [JOK
2.3 Arpera € COCTO elecTBa 2
TPETaTHe! TOAMHA BEECTR https://m.edsoo.ru/7f416194
Wroro no pazneny 5
Paznen 3. JIBu:keHue U B3aMMoO/ieiicTBHE TeJl
3.1 MexaHndeckoe JBUKEHNE 3 bubmmorexa LIOK

https://m.edso0.ru/7f416194

3.2 Wueprus, macca, IIIOTHOCTh 4 1 but6mmoreka [JOK



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

https://m.edso0.ru/7f416194

bu6mmorexa [JOK

3.3 Crna. Bupst cun 14 2 https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Pa3nen 4. JlaBiienne TBEPABIX TeJl, JKMIKOCTEH U ra3oB
41 [asnenue. [lepenaya naBiieHus TBEPAbIMU 3 bubnnoreka [IOK
' TEIaMH, JKHUIKOCTSIMM U ra3amMu https://m.edsoo.ru/7f416194
bubnuorexa [IOK
4.2 Hasiienue xuaKoctu S https://m.edsoo.ru/7f416194
bubnnorexa IIOK
4.3 ATmoceproe JaneHHe 6 https://m.eds00.ru/7f416194
44 JlelicTBHE )XKUIKOCTH Y raza Ha MOTPY:KEHHOE 7 3 bubmmoreka [JOK
' B HHUX T€JIO https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Pa3nen 5. PaboTa 1 MOIIHOCTh. DHEPTUs
bu6nmmorexa [JOK
51 Pabora n mommoCTE 3 1 https://m.edsoo.ru/7f416194
bu6nmmorexa [JOK
5.2 Hpocrsie mexaun3smbl S 1 https://m.edsoo.ru/7f416194
bu6nmorexa [JOK
53 Mexanmeckas sHepris 4 1 https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB I1O ITPOTPAMME 68 12



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

8 KJIACC

KoanuecTBo yacon DJIeKTPOHHbBIE
HanMeHoBaHHe pa3iesioB H TeM ungpoBbie
Ne i/m P Kontposbnsie | IIpakTnyeckne (mupp )
NMPOrpaMmblI Bcero odpa3oBaTeIbHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. TermioBble siBJIEHHSI
. bubmuorexa [IOK
1.1 CrpoeHnue 1 CBOMCTBA BELIECTBA 7 https://m.edsoo.ru/7f4181ce
bubmnoreka IIOK
1.2 T 21 1
CIIOBBIC PORECERT > https://m.edsoo.ru/7f4181ce
Hroro mo pasnery 28
Pa3nen 2. DiieKTpruyecKkne M MATHUTHBIE SIBJICHUSI
21 DIIeKTpUYECKHUE 3apsiibl. 3apsHDKCHHBIC Tella 7 1 bu6nuoreka [JOK
' U WX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
N N bubmuorexa [IOK
2.2 ITocTOSHHBIN 2JIEKTPUYECKUIA TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6nmmoreka IJOK
23 MarHuTHLe SBAeHiS 6 . 15 https://m.edsoo.ru/7f4181ce
bu6nmmoreka IJOK
24 EKTPOMATHHTHAS HHAYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Pe3epBHOe Bpemst 3
OBIIEE KOJIMYECTBO YHACOB I1O ITPOTPAMME 68 3 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 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHbBIE
HauMeHoBaHHe pa3aeoB H TEM nudpoBLIe
Ne i/m P Kontposbnsie | IIpakTnyeckne (mupp )
NMPOrpaMmblI Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznen 1. MexanudecKkue siBJICHUS
11 MexaHnnuyecKkoe IBHKEHHE U CIIOCOOEI €0 10 1 Bu6nmuoreka IJOK
' OITMCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [IOK
1.2 B i 20 1 3
SAUMOAICHCTBHIC Te https://m.edsoo.ru/7f41a4a6
bubmnorexa IIOK
1.3 3 10 3
AKOTbL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Htoro mo pazaeny 40
Pasznea 2. Mexannueckue K0JIe0aHUA U BOJTHBI
bu6nmmoreka IJOK
2.1 M 7 3
CXAHMECKNE KOTOanu https://m.edsoo.ru/7f41a4a6
bu6nmmoreka IJOK
2.2 M .3 8 1 3
CXAHMHICCKIC BOIHPL SBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3nes 3. DJIeKTPOMAarHUTHOE 10JIe M 3JIEKTPOMATHUTHbIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJIE U 5 9 bubnuoteka [{OK
' AJIIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paznery 6
Pa3znen 4. CBeroBble SIBJIEHUS
4.1 3aKOHBI paclpoCTpaHEHUs CBETa 6 2 bubnnoreka LIOK



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

bu6mmoreka IJOK
4.2 JIuH3BI ¥ ONTHYECKHE IPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
Bu6mmoreka IJOK
4.3 Paznoxxenne 6emoro cBera B CIIeKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Wroro no pazneny 15
Pa3zgen 5. KBanroBrble iBJIeHUSA
bubmuorexa [IOK
5.1 HcnyckaHue U MOTJIONIeHNEe CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
52 CTpOCHHE ATOMHOTO A1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [IOK
>3 #AAcpHbIe peakiin ! . https://m.edsoo.ru/7f41a4a6
Htoro no pazaeny 17
Pa3nes 6. [loBTopuTe/ibHO-00001IAI0IIMIE MOTYJIb
6.1 [ToBTOpEeHue 1 00001IEHNE COEPKAHUS 9 9 bubnnoreka LIOK
' Kypca ¢pusmku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO HACOB ITO ITPOTPAMME 102 27



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

IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KosnnuyectBo yacoB DJIeKTPOHHbIE
Ne ara u@posBbie
n/n Tema ypoka Bcero Koutpoapubie | IpaxTuteckue fl[3y'{em/m :)Iﬁlc)l:ll;OBaTeJILHLIe
padoThI padoTshI pecypenI
1 dusuka — HayKa o PUpOJE. 1
SIBnenus npupobl
2 duznyecKue IBIeHUs 1
3 Ou3nyecKre BEIMYUHBI U UX 1
U3MepeHue
Vpok-uccnenosanue "M3mepenue
4 TEeMIIepaTypbl IPU ITOMOIIIN 1 1
KUJKOCTHOTO TEPMOMETpA U JaTUnKa
TeMneparypol"
Metoabl Hay4HOTO MO3HAHUS.
5 Onucanue (g:mqecmx SIBJICHUH C 1 bubmmorexa [IOK
. https://m.edsoo.ru/ff09f72a
MIOMOUIBIO MOJENIEN
VYpok-uccnenosanue "IIpoepka
6 TUIOTE3bI: AAIbHOCTD MOJIETa IapuKa, 1 1
MYILIEHHOTO0 TOPU30HTAIIBHO, TEM
Oosblie, yeM 0oJIbIIIe BhICOTA ITycKa"
Crtpoenue BeriectBa. OIBITHI,
7 JTIOKa3BIBAIOIINE TUCKPETHOE 1 bubnnorexa [IOK
https://m.edsoo.ru/ff09fe0a
CTPOEHHME BEILIECTBA
8 JIBM>KeHUE YacTHI] BEIeCTBA 1 bubnnorexa [IOK

https://m.edsoo.ru/ff0a013e



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

VYpok-uccinenoanue «ONbITHI 10

9 HAOJIOICHHUIO TETIOBOTO PACIIHPEHUS
ra3oBy»
10 ArperaTHbl€ COCTOSIHUS BELLIECTBA
Oco0EHHOCTH arperaTHbIX COCTOSIHUM
1 BoIbI. O000IIEHNE 110 pa3aeTy bubmmoreka [JOK
«lIepBoHayanbHbBIEC CBEICHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUH BEIIECTBA»
MexaHudeckoe JBHKEHHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmorexa [OK
J—. https://m.edsoo.ru/ff0a05c6
bubmuoreka [IOK
13 CKopocts. Epusmitpt Ckopoctn https://m.edsoo.ru/ff0a079c
14 Pacuer myTu u BpeMeHU BUKEHUS Bubmorexa HOK
https://m.edsoo.ru/ff0a0ae4
15 WNueprus. Macca— mepa bubmmoreka [JOK
WHEPTHOCTH TeIl https://m.edsoo.ru/ff0a0c10
16 [TnoTHOCTH BemecTBa. PacyeT Macchl bubnuorexa [JOK
1 o0beMa Tea Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopartopHas padota «Onpenenenue
TUTIOTHOCTHU TBEPJIOTO TEJIay)
18 Pemenne 3agau mo teme "IlnoTHOCTH bu6nmmorexa [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepucTHKa
19 B3auMoelicteud tea. Cuia
ynpyrocty. 3akoH I'yka
20 JlaGoparopHas pabota «M3yuenue

3aBUCUMOCTH PACTAKCHUA



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

(meopmarum) IpyKUHBI OT
NPUIIOKCHHOM CHITBI»

21 SBnenue taroreHus. Cuiia TSKECTH
CBs3b MEXKTY CHUJION TSIKECTH U
. Y bubmmoreka [JOK
22 Maccoi Tena. Bec Tena. Pemenue
" " https://m.edsoo.ru/ff0al1778
3aga4 1o Teme "Cuia TsHKeCTH

23 Cuna TsKeCTU Ha IPYTUX IUIaHeTax. bubanoreka [IOK
du3HYecKre XapaKTEPUCTHKHU ILIAHET https://m.edso0.ru/ff0a1502

bubnuorexa IIOK

24 Hsmepenne cuit. Jlunamome

P A P https://m.edsoo.ru/ff0al8cc
bubnuorexa IIOK

25 Bec Tena. HeBecomocTh

https://m.edsoo.ru/ff0a1778
CrnoxeHue IBYX CHII, HalPaBJICHHBIX
26 10 OJTHOM I 51}1::01?1 ’ bubmorexa [IOK
Lp ' https://m.edsoo.ru/ff0ala70
PaBHOpelcTBYIOIIAs CHIT

97 Pemienue 3anay 1o teme
"PaBHOnelicTBYOMIIAs CrT"

28 Cuua Tpenus u e€ Buabl. TpeHue B bubnnoreka [{OK
IIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopnas padorta «3yuenue
3aBUCHUMOCTH CHJIBI TPEHUS

29 CKOJIBXKCHUS OT CHIIBI JaBJICHHS 1 bubmorexa [TOK

g https://m.edsoo.ru/ff0alcc8
XapakTepa CONpPUKACAIOITUXCS
MTOBEPXHOCTEN»

30 Pemenwne 3a1au Ha onpeieneHue
PaBHOJICMCTBYIOIIEH CUJIIBI

31 Pemenne 3amag mo Temam: «Bec bu6nmorexa [JOK

tenay, «['padudeckoe nzodpaxxeHne

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
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https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

cuiy, «Cunbly, «PaBHOIEHCTBYIOIIAS
cUI»

KonTponbnas padota 1o remam:
«MexaHnnueckoe JBIKeHney, «Macca,

32 INIOTHOCTBY, «Bec Temay,
«I'paduueckoe n300pakeHne CUI,
«Cuney
33 Jasnenue. CiocoObl yMEHBIICHUS U bubmmoreka [JOK
YBEJIUYCHUS AABICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCHMOCTh
34 JIaBJICHU raza or 00béma bubnnorexa [IOK
’ https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
Ilepenaua nmaBiaeHUS TBEPIABIMU
35 Tenl;\fn )Klf KOCTSIMU U l"l:;[aMI/I buGnnorexa [IOK
> HKHA ) https://m.edsoo.ru/ff0a25b0
3akon ITackains
36 JlaBlIieHHE B )KUJIKOCTH U Ta3e, bubnuorexa IIOK
BBI3BAaHHOE A€M CTBUEM CHUJIBI TSHKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenue 3a1ad mo teMe «/laBienue B bu6mmorexa [JOK
SKUJIKOCTH U ra3e. 3akoH [lackamsy https://m.edsoo.ru/ff0a2826
bu6mmorexa [JOK
38 Coo0
OODIIAIOTMECA COCY BT https://m.edsoo.ru/ff0a2970
39 T'napaBnnueckuii mpece bubmorexa HOK
AP P https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuineBoit bubnnoreka LIOK
SKUAKOCTHBIN HAacoc https://m.edsoo.ru/ff0a3136
41 ATtMocdepa 3emiu U IpUIHHBI €€ bu6muorexa LIOK
CYIIIECTBOBAHMUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. AtmochepHoe bu6muoreka [IOK
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JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

Wzmepenune atMocepHOro 1aBiICHUs.

bubnnorexa IIOK

43 Oneit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(HEPHOTO
44 JIaBJICHUS OT BLICOTB(IPHEI[ YPOBHEM bubmmorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepoun. AtmocdepHoe bubanoreka [IOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay no teme "
AtmochepHoe naBneHue"
JleiicTBHe )KHIKOCTH U ra3a Ha
47 HOTPYKEHHOE B HUX TEJIO. bubmorexa [IOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabGopatopnas pabora «Ornpezenenne
48 BBITAJIKUBAIOIICH CUJIBI, bubnuorexa [IOK
JICHCTBYIOILEH Ha TEJO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJIKOCTh)
JlaGopaTtopHas paboTa o Teme
49 «HWccnenoBanne 3aBUCUMOCTH Beca bu6nmmorexa [JOK
TeNa B BOJE OT 00bEMa OTPpYKEHHON https://m.edsoo.ru/ff0a3514
B KHUJIKOCTh YaCTH TEJIa»
bu6mmotexa [JOK
50 Hlnaparie rex https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnast pabota
51 "KoHcTpynpoBanue apeomeTpa Win
KOHCTPYMPOBAHUE JIOJIKH 1
onpeJeneHue e€ rpy3onoabEMHOCTH"
52 Pemenue 3anau no temam: «llnaBanue bubnmnorexa [JOK
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cynoB. BoznyxomiaBanue,
«/laBiieHne TBEpABIX TEII, KUIKOCTEN
Y Ta30B»

https://m.edsoo.ru/ff0a3654

KontponbHas pabora o teme

53 «/laBneHue TBEpABIX T, JKUAKOCTEH

U Ta30B»
bubnuorexa IIOK

>4 Mexaiirieckas pagota https://m.edsoo.ru/ff0a3f82

bubnuorexa [IOK

55 MorxocTs. ExuHuitet MomHOCTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccnenoranue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOM PU 1
noabEMe 1o jectHuue"

57 [Ipocthiec MexaHU3MBI. Phiyar. bubnnoreka [{OK
PaBHOBecue cui Ha peiyare https://m.edsoo.ru/ff0a478e
Poruaru B TexHuKe, OBITY U IPUPOJIE.

58 JlaGoparopHas paboTa 05 bubmuorexa LIOK
«HMccnenoBanue ycIOBHU paBHOBECUS https://m.edsoo.ru/ff0a478e
pbIyara»

Pemienue 3aa4 no teme «Y CJI0BUS bu6mmorexa [JOK

59
pPaBHOBECHUs pblyara» https://m.edsoo.ru/ff0a48a6
Koaddumment nonesnoro aeiicTus

60 Mexanu3ma. Jlaboparopnas pabora 05
«3mepenune KIIJI HaknoHHOM
IJIOCKOCTH

61 Pemenne 3a1a4 no reme "Pabora, bubnunorexa [JOK
MorHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48

62 MexaHuueckas SHEpPIHUsl. bu6muoreka [IOK
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Kunernueckas v noTeHIMaIbHAS
SHeprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPruu

bubnnorexa IIOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT 110 TEME
"DKCnepUMEHTAIHOE ONpEe/ICHUE
W3MEHEHUSI KUHETUYECKON U
NOTEHLIUAJIbHON YHEPTUH NIPU
CKaTbIBaHMM TeJIa 110 HAKJIOHHON
IJI0CKOCTH"

65

KonTtponpsHast pabora o teme
«PaboTa 1 MOITHOCTh. DHEPTHUS

66

PesepHbiii ypok. Pabora ¢ Tekctamu
o teme "MexaHnyeckoe IBuxeHue"

bubnuorexa IIOK
https://m.edsoo.ru/ff0ad4ee6

67

PesepBHeIit ypok. PaboTa ¢ Tekctamu
no Teme "JlaBneHue TBEPbIX TEN,
JKUJKOCTEN U Ta3oB"

bubnuorexa IIOK
https://m.edsoo.ru/ffOa4ffe

68

PesepBHblit ypok. PaboTa ¢ TekcTamu
no teMe "Pabota. MoiHOCTb.
Oneprus”

OBLIEE KOJIMYECTBO YACOBIIO
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KoanuecTBo yacon DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kourpoabusbie | IlpakTuyeckue
n/n Bcero U3y4yeHHusl | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO-
1 KHHETHYECKOW TEOPUH M UX OIIBITHBIC 1 bubmorexa [IOK
P https://m.eds00.ru/ff0a5256
MIOITBEPIKICHUS

2 Macca u pa3mep aTOMOB U MOJIEKYJI 1

3 Mopaenu TBEPAOro, JKUAKOTO U 1 bubnnoreka [IOK
ra3000pa3HOT0 COCTOSIHUN BEIIECTBA https://m.edsoo.ru/ff0a540e
OO®bsicHeHHE CBOICTB TBEPOIO,

4 JKUIKOTO M Ta3000pa3HOT0 COCTOSTHHI 1 bubnuorexa IIOK
BEILIECTBA HA OCHOBE IMOJI0KEHU I https://m.edsoo.ru/ff0a5800
MOJIEKYJIIPHO-KWHETHYECKOM TEOpHH

bu6mmorexa [JOK
5 Kpucrannmyaeckue u amopdHbIE TeIa 1
P PP https://m.edsoo.ru/ff0a5800

5 CmaunBaHH€e U KAWL PHOCTbD. 1 bubnnorexa [{OK
[ToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530

7 TeroBoe pacuiMpeHue 1 cxaTue 1 bubmmorexa [IOK

P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIEpaTyphl CO
8 CKO ocprI(})lpTenJmBoro BI/I)II()eHiIZI 1 bubmorexa [TOK
P A https://m.edsoo.ru/ff0a5c60
JaCTHI]

9 Buyrpennss sueprus. CriocoObt 1 bu6mmoreka [IOK
W3MEHEHMS BHYTPEHHEW SHEPTUH https://m.edsoo.ru/ff0a5c60

10 Buasl remonepenauun 1 bu6nmorexa [JOK
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https://m.edsoo.ru/ff0a6412

Ypok-koHpepenmus "[Ipaktudeckoe
WCIIOJIb30BAHHE TEMJIOBBIX CBOMCTB

bubnuorexa IIOK

1 BEILECTB U MAaTEpPUAJIOB B LEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonmaecTBo TermoTsl. Y aenpHas bubmmoreka [JOK
TEIJIOEMKOCTh https://m.edso0.ru/ff0a6976

13 VYpaBHeHHE TEIOBOTO OajlaHca. bubanoreka [IOK
TennooOMeH H TEIJIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnast pabota

14 "UccnenoBaHue SBICHUS bubmuoreka [IOK
TEIUI000MEHa TIPY CMEITUBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM Y Topsye Boibl"
Pacuer konndecTBa TEIIOTHI,

15 HEO0OXOIMMOTO JIJIsl HArpeBaHUs TeJla
Y BBIJICJIIEMOTO UM MPU OXJIAXKACHUN

16 JlaGoparopHas pabota "OnpezneneHue bubmuorexa LIOK
yEJIbHON TEMJI0EMKOCTH BellecTa" https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOIUIMBA. ¥ JiefibHas TEIIoTa bubmuoreka LIOK
CropaHus https://m.edsoo.ru/ff0a7b5a
ILnaBnenue n oTBEpICBaHNE

18 KPUCTAJUTMYECKUX f:n. VY nenpHas Bubmorexa IIOK
TeILIOTA IUIABICHI https://m.edsoo.ru/ff0a71d2

19 JlabGopatopnas padota "Onpezenenue bubmuorexa [JOK
YAEIbHOM TEIJIOTHI IJIaBJICHUS Jbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3oBaHue U KOHEHCALIUS. bu6mmoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwne. Y nenpHas TemioTa bu6nunorexa [JOK
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napooOpa3zoBaHus U KOHJICHCAIUH.
3aBUCUMOCTb TEMIIEPATYPbI KUIIECHUSI
oT atMoc(epHOTro TaBIEHUS

https://m.edsoo.ru/ff0a786¢

Bnaxxnocts Bo3ayxa. JlabopaTopHas

bubnnorexa IIOK

22 pabora "Onpenenenue _

OTHOCHMTEHLHOM BIAKHOCTH BO31yXa" https://m.eds0o.ru/tf0a7628

23 Pemenue 3a1a4u Ha onipeiesieHne
BJIQYKHOCTH BO3/yXa
[TpuHIMIBL PAOOTHI TETUIOBBIX

24 nsurateneit. [lapoBas TypOuna. ﬁ;li?;r?wT:;(si?rouf:ank?c
JIBurarenb BHyTPEHHETO CTOPAHUS T '

KIIJI TermmoBoro aBurarens.

25 TerutoBble ABUTATENN U 3aIMATA Bubmorexa HOK
OKpYAIOIEH CpeB https://m.edsoo.ru/ff0a7c7c

26 3aK0H COXpaHEHUs M IPEBPAIICHUS
SHEPI'HH B TETUIOBBIX MpOIleccax
[ToaroroBka Kk KOHTPOIBHOM paboTe

97 1o Teme "TemnoBble IBICHHUS. bu6nmmorexa [JOK
M3meHenue arperaTHbIX COCTOSHAN https://m.edsoo.ru/ff0a83f2
BelecTna"

KonTponbHas pabota mo Teme

28 "Terutosele sBnenus. M3smenenne ]r?tlfr?sj'jll//lr(r)]T:gse:)?rouﬁan86ae
arperaTHbIX COCTOSIHMI BelecTBa — :

29 Onektpuzauus Ten. J[Ba pona bubmuorexa [JOK
3IIEKTPUYECKUX 3aPSII0B https://m.edsoo.ru/ff0a86ae
Ypok-uccienosanue "OneKTpu3anus

30 TeJ UHAYKIUEH U pu

CONPUKOCHOBEHUN"
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B3aumonelicTBre 3apsyKEHHBIX TEJI.

bub6mmorexa [JOK

31
3akon Kynona https://m.edsoo.ru/ff0a87e4
DJIEKTPUUYECKOE MOJIE.
39 HanpsikeHHOCTB 371€KTPUYECKOTO bu6mmotexa LIOK
nosist. [IpuHImn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX TOJIEN
Hocurenu snextpudeckux 3apsjios.
33 DnemenTtapHbii 3apsa. CTpoeHue bubmmorexa [IOK
P PAA.- 1P https://m.edsoo.ru/ff0a8a0a
aToma
34 [IpoBOIHUKY U TUANEKTPUKH. 3aKOH bu6mmoteka LIOK
COXPAaHEHUS AIEKTPUYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Penrenue 3a1a4 Ha npUMEHEHUE bu6nmmorexa [JOK
CBOMCTB 3JIEKTPUYECKUX 3aPsAI0B https://m.edsoo.ru/ff0a90cc
DNEKTpUYECKUI TOK, YCIOBUS €T0
36 cymiectBoBaHusl. MlcTouHuku bubmorexa [IOK
v ' https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 JIeicTBUS DIEKTPUIECKOTO TOKA bubmmorexa [IOK
P https://m.edsoo.ru/ff0a96b2
Ypoxk-uccnenosanue "/lelictBue
38 3JIEKTPUYECKOTO MOJISl HA TPOBOIHUKHU 1
U AUDJIEKTPUKHU"
39 DJIEKTPUYECKUI TOK B METAJLJIaX, bubnnoreka [{OK
JKUJKOCTSIX M ra3zax https://m.edsoo.ru/ff0a9838
40 DeKTpudecKas Ienb 1 e€ COCTaBHbIE bubmuorexa [JOK
4acTH https://m.edsoo.ru/ff0a8bd6
Cuna Toka. JlaboparopHas paboTa
" bubmuoreka [IIOK
41 H3mepenue u peryinnpoBaHue CUIIbI 0.5

TOoKa"

https://m.edsoo.ru/ff0a8bd6
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DJIEKTPUIECKOE HANIPSDKEHHE.
BoawsT™metp. JTaboparopnas paboTa

bubnuorexa IIOK

42 "M3sMepeHne U PeryJIupoBaHue 05 https://m.edsoo.ru/ff0a9e14
HanpsxeHus"

43 CormnpoTuBiaeHUE TPOBOTHUKA. bubanoreka [IOK
VY nenpHOE CONpOTUBIICHHE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabGopaTopHas paborta "3aBUCHUMOCTb

44 AIEKTPUUECKOTO COMPOTUBICHUS 1 bubmmoreka [JOK
MIPOBOJAHMUKA OT €r0 JIJIMHBI, IJIOIIaaN https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CEYeHUs U Marepuana'
3aBUCUMOCTD CHJIbI TOKA OT

45 HanpsbkeHust. 3akoH Oma 17151 yuacTka bubmmorexa LIOK

https://m.edsoo.ru/ff0aad4a

enu
JlaGopaTopHnas pabota
"HccnenoBanye 3aBUCUMOCTH CUJIbI

46 TOKa, UJIYILIETO Yepe3 Pe3ucTop, oT 1 bubmorexa LIOK

https://m.edsoo.ru/ff0aa04e

COIIPOTHUBIIEHUS PE3UCTOPA U
HaNpsDKEeHUs Ha pesucrope”

47 [TocnenoBarenbHOE U MapallieIbHOE
COCIMHEHUS IPOBOTHUKOB
JlaGopatopHas pabota "IIpoBepka

48 [IpaBUJjIa CIIOKEHUS HAIIPSHKEHUN IIPU 1 bubnnorexa LIOK
[IOCJIEIOBATEIIBHOM COEIUHEHUH [IBYX https://m.edsoo.ru/ff0aaas8
pe3uctopos"
JlaGoparopnas pabota "[IpoBepka

49 IIpaBUJjIa I CUJIbI TOKA MTPU 1 bu6mmoreka [IOK

napajuieJIbHOM COeAUHEHUU
pe3uctopos"

https://m.edsoo.ru/ff0aadle
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Pemenue 3ana4y Ha npuMeHeHNE

bubnuorexa IIOK

50 3axoHa OMa IS pa3IMYHOrO
UL P https://m.edsoo.ru/ffO0aaf8a
COCTMHECHUS IPOBOTHUKOB
51 PabGoTa u MOIIHOCTB 3JIEKTPUYECKOTO bubnnoreka [IOK
Toka. 3akoH Jlxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
JIaGopaTopHas padora "Onpeneienue
52 a60TpH 51 I;ao IfOCTI/I BJIGKTpI/I‘-IeCKOFO bubmorexa [IOK
P " o P https://m.edsoo.ru/ff0ab3e0
TOKa
DeKTpUYECKHE LEMN U TOTPEOUTENHN
53 3neKTTp WYECKOH SHEPIUHU B é)BIT buGnnorexa [IOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanue
[ToaroroBka Kk KOHTPOJILHOU pabOTE
0 TeMe "DIEeKTPUUECKHE 3apsIIbl.
54 3apsiKeHHbIE TGJII)a U UX ’ bubmmorexa [IOK
P N . https://m.edsoo.ru/ff0abd2c
B3auMoercTBus. ITocTOSHHBIN
AJIEKTPUYECKUM TOK"
KonTposabHas pabora o teme
"JJIEKTPUUECKHUE 3apsIIbL.
55 3a ep o tena P bubnuorexa [IOK
sDKEHHBIE TEIa U UX
P N N https://m.edsoo.ru/ff0abea8
B3anMoeicTBUs. [10CTOSHHBII
3JIEKTPUUYECKUN TOK"
56 ITocTosTHHBIC MATHUTEI, UX bu6nmmorexa [JOK
B3aNMOJICHCTBHE https://m.edsoo.ru/ff0abea8
57 Vpok-uccnenoanue "N3yuenue bubmuorexa [JOK
OJIEN MOCTOSSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruanTtHoe nosje. MarHuTHoOE 110JIe
bu6nunorexa [JOK
58 3eMIH U ero 3Ha4YeHue 714 )KU3HU Ha

3emiie

https://m.edsoo.ru/ff0acOba
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OmneiT Opcrena. MaraurHoe moiie

59 IIEKTPUIECKOT0 TOKa MarHuTHOE bubmmorexa [IOK
p https://m.edsoo.ru/ff0acld2
MOJIE KaTYIIKH C TOKOM
[IprimMeHeHue 3JIeKTPOMAarHUTOB B
60 texHuke. Jlaboparopnas pabota 05 bubmmoreka [JOK
"N3ydeHne 1eiCTBYUSI MAarHUTHOTO ' https://m.edsoo.ru/ff0ac74a
OJIsl HA TPOBOJIHUK C TOKOM"
DNEeKTPOABUTaTENb TOCTOSHHOTO
Toka. Mcnonb3oBaHue
AJIEKTPOJIBUTATEIICH B TEXHHUECKUX
. bubmmoreka [JOK
61 YCTPOMCTBAX M HA TPAHCIIOPTE.
https://m.edsoo.ru/ff0ac86¢c
JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue u u3yueHue
paboThI AJIeKTpoABUTATES "
Omnbrtel @apasest. 3akoH
62 AJIEKTPOMATHUTHON WHIYKIIHA bubmorexa [IOK
' https://m.edsoo.ru/ff0ac86c
[IpaBuiio Jlenna
OnektporeHeparop. CrocoObl
MOJTYYEHHUS AJIEKTPUUECKON SHEPTUU.
63 3)‘[6?(: OCTaHI_[I/II/IpHa ’ bubmorexa HOK
p https://m.edsoo.ru/ff0ac86¢c
BO300HOBJISIEMBIX HCTOUHUKAX
SHEPTUU
[ToaroroBka Kk KOHTPOJILHON pabOTE
64 10 TeMe "DIEKTPUUYECKUE U
MarHuTHBIC SIBJICHHS"
KonTponbHas paboTa o teme
65 "DNIEeKTPUYECKUE U MATHUTHBIC bubmmorexa [JOK
P " https.//m.edsoo.ru/ff0acb14
SIBIICHUS
66 PesepBHEIi ypok. PaboTa ¢ TekcTamu bubnmmorexa [JTOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c
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o teMme "TenoBeie aBiaeuus"

https://m.edsoo.ru/ff0accbe

PesepBHeIii ypok. Pabora ¢ Tekcramu

. bubmmoreka [JOK
67 "TT 1
HoTene OCT? HHHI:IH https://m.edsoo.ru/ff0acdc6
3JIEKTPUUYECKUNA TOK
68 PesepBHblii ypok. Pabota ¢ TekcTamu 1
o teme "MarHuTHsie sBICHUS"
OBUIEE KOJIMYECTBO YACOB I10 68 145

I[TPOT'PAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KVIACC

KoanuecTBo yacon DJIeKTPOHHbIE
Ne Hara nupposbIe
Tema ypoka Konrpoasnsie | IlpakTuyeckue p
n/n Bcero U3yYyeHHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl

1 MexaHn4ecKoe ABUKEHHUE. 1
MarepuanbHas TO4Ka
Cucrema orcuera. OTHOCUTENBHOCTD bubmmoreka [JOK

2 1
MEXAHUYECKOTO JIBUKCHUA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE npsAMOSIMHENHOE 1 bubnuorexa LIOK
JIBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE nipsiMOTIMHEITHOE

4 BIE)KeHHe g e HSEI Y MTHOBEHHAsI 1 bubmmorexa [IOK
A - -Pel https://m.edsoo.ru/ff0ad19a
CKOPOCTH
[IpssMonuHENHOE PABHOYCKOPEHHOE bubnuorexa IIOK

3) 1
JBUJKEHHE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh IPSMOJTMHEIHOTO

6 aBIfo CKO IZ?HHOFO BIDKCHHUS 1 bubmorexa [TOK
P yeKop A ’ https://m.edsoo.ru/ff0ad8d4
I'paduk ckopoctu
Jlabopatopnas pabota "Onpezenenne

; YCKOpEHHMS Tena Ipu 1 1 bubmuoreka [JOK
PaBHOYCKOPEHHOM JIBHKEHUH 110 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MJI0CKOCTH"

3 CBo0oguoe nagenue tei. OnbITh 1 bu6nmunorexa [JOK
[Nanmnes https://m.edsoo.ru/ff0adb18

9 PaBHOMEpHOE IBUKEHUE TIO 1 bu6mmoreka [IOK

okpyxHocTu. [lepron n yactora

https://m.edsoo.ru/ff0ael76



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

obOparnienus. JInHeHas U yriioBas

CKOPOCTH
10 LleaTpocTpeMUTEIBHOE YCKOPEHUE bubmorexa [IOK
poctp yerop https://m.edsoo.ru/ff0ael76
1 ITepssiii 3akoH HetoToHa. BexkTop bubnuorteka [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubnuorexa IIOK
PaBuopeiicTByro11as1 criia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHAa. bu6mmoteka LIOK
Cynepniozunus cun https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha IpUMEHEHNE bubnnoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnuorexa IIOK
15 Cuna ynpyrocti. akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3apau no teme «Cuna
YIOPYTOCTHY
17 JlabGopatopnas pabota «Ornpezenenne bubnnorexa [IOK
YKECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6nmorexa [JOK
18 CHia TpeHHs https://m.edsoo.ru/ff0af738
19 Pemrenne 3aa4 nmo reme «Cuita bu6nmmorexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGoparopHas pabota "OnpezneneHue bubmuorexa LIOK
KoddduImeHTa TpeHUs CKOIbXeHNs" https://m.edsoo.ru/ffOaf8be
Pemenue 3agau no teme "3akoHbI
21 Hsrotona C?/ma octu. Cuna bubmorexa [IOK
. YHpyr ' https://m.edsoo.ru/ff0afb8e
TpPEeHHUS
22 Cuna TsKecTH U 3aKOH BCEMUPHOIO bubmuorexa [IOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
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https://m.edsoo.ru/ff0afb8e

TATOTCHHUA. YCKOpeHI/Ie CBO60,I[HOFO
naacHus

https://m.edsoo.ru/ff0af044

Ypok-kondepennus "J{BrxkeHUE TET

23 BOKPYT IPaBUTALlMOHHOTO LIEHTPa
(Conneunas cucrema). ['amaktuxu"

Pemenue 3agau mo teme "Cuia

24 « HK HDHOMO bubnuorexa IIOK
TPDKCECTH I SAKOH BCCMHP https://m.edsoo.ru/ff0af5f8
TATOTCHHS"

o5 [IepBas kocmMu4eckast CKOPOCTb. bubnuorexa LIOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTEepHAIBHOW TOYKH.

26 AOCOIOTHO TBEPIOE TEIIO. bubmmoreka [JOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHON OCBIO BPAILEHUS

bubnnorexa IIOK
27 M X
OMCHT CiIbI. LIEHTp TspKecTH https://m.edsoo.ru/ff0afe36

28 Pemienne 3agau no reme "MoMeHT bu6nmmorexa [JOK
cuibl. LenTp Tsxectn" https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJIBHOM paboTe Mo

29 Telvllle "MexaHquCKI())e BI/I)KGII)-II/IG bubmorexa [TOK

. A ’ https://m.edsoo.ru/ff0b0408
Bzaumoneiictaue Ten"
KonTponwsHas pabora mo Teme
30 "MGXI;HI/IIIGCKSe BHJKCHHE bubmorexa [IOK
N s ’ https://m.edsoo.ru/ffOb06ec
Bzaumoneiictaue Ten"
Nmnynse Tena. IMITynbe cuitbl. 3aKOH
31 COX ZHGHI/ISI HAMIT m)}c,:a VYupyroe u bubmorexa [TOK
P Y . 4 https://m.edsoo.ru/ffOb07fa
HEYIPYroe B3auMO/ICHCTBUE
32 Pemrenne 3agau mo teme "3akoH bu6nunorexa [JOK



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
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https://m.edsoo.ru/ff0b07fa

COXpaHEHMsI UMITyJbca"

https://m.edsoo.ru/ffOb096c

VYpoxk-koH(pepenmus "PeaktuBHOE

33
JBUKEHHUE B IPUPOJIE U TEXHUKE"
bubnuorexa IIOK
34 Mexannueckas paboTa ¥ MOIIHOCTh https://m.edsoo.ru/ff0b0ag4
35 PabGoTa cuibl TSHKECTH, CHITBI bubnuorexa IIOK
YOPYTOCTU U CUJIbI TPEHUS https://m.edsoo.ru/ffOb0db8
Jlabopatopnas paborta «Ornpezenenue
36 paboThI CUJIBI TPEHHUS IIPU
PaBHOMEPHOM JIBH>KCHHH TeJIa 110
TOPU30HTATIBHON MOBEPXHOCTH
37 CBsi3b SHEPTUH U PaOOTHI. bubnnoreka [IOK
[TorenunaneHas sHEPTU https://m.edsoo.ru/ffOb0c32
38 Kunernueckas sueprus. Teopema o bubnnoreka [IOK
KMHETUYECKOU 3HEpruu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUs SHEPTUU B bubmmoreka [JOK
MEXaHUKe https://m.edsoo.ru/ffOb12fe
40 JlaGopatopnas paborta «3yuenue bubnnoreka [{OK
3aKOHA COXPaHEHUs SHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe IBM>KEHHE U €0 bu6nmmorexa [JOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxaroiye KojaeoaHusl. bubnnoreka [{OK
Boinyxxnennslie koneOanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtuyecKuil U IPy>KUHHBIN bubnnoreka [JOK
MAasTHUKU https://m.edsoo.ru/ff0b20f0
VYpok-uccnenoanue «3aBUCUMOCTb
P ! N bubmuoreka [IIOK
44 nepuoia KonebaHui OT )KeCTKOCTH

NPYXUHBI U MacChl Ipy3a»

https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b096c
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[IpeBparienue sHepruu npu

45
MEXaHUYECKUX KOJIeOaHUSIX
JlaboparopHas padora «OmpenencHue
46 qaCToprI Hpne IEOﬂa Kone6a§mﬁ Bubmrorexa HOK
P https://m.edsoo.ru/ff0blaec
NPYKUHHOTO MasiTHUKa»
JlaGopaTtopHnas padota «IIpoBepka
47 HE3aBHCHUMOCTH IIepHoa KoJeOaHmi bu6mmoteka LIOK
rpys3a, NOABEIICHHOIO K HUTH, OT https://m.edsoo.ru/ffOb197a
MacChI Tpy3a»
Mexannueckue BoJHbI. CBOMCTBa
48 MexaHn4deckux BoJH. [IpononbHble n bubmmorexa [IOK
' https://m.edsoo.ru/ffob21fe
MOTIEPEYHbIE BOJIHBI
Ypoxk-koHpepenus "MexaHnyeckue
49 BOJIHBI B TBEPJIOM TEJIE.
CeiicMuuecKke BOJTHBI"
3Byk. PacipocTpanenue u oTpakeHue bu6mmoteka LIOK
50
3BYyKa https://m.edsoo.ru/ffOb23ca
Ypoxk-uccnenopanue "Habmonenue
o1 3aBUCUMOCTH BBICOTHI 3ByKa OT
4acToThI"
I'poMKOCTB 3ByKa U BBICOTA TOHA. bubnnoreka LIOK
52 o
AKYCTHYECKHI pe30HaHC https://m.edsoo.ru/ff0b23ca
53 Ypok-koHbpepeHius "Y1bTpa3ByK U bubmuoreka [JOK
UHOPa3BYK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJIBHON paboTe Mo
54 TeMe "3aKOoHbI COXPAHEHUs bubmorexa [JOK
p ’ https://m.edsoo.ru/ff0b25f0
Mexannueckue KojaeOaHus ¥ BOJTHBI"
55 KonTponbhas paboTa o teme



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
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https://m.edsoo.ru/ff0b25f0

"3aKoHbI COXpaHeHUsl. MexaHnyeckue
KoJieOaHus ¥ BOJIHBI"

DIIeKTPOMarHuTHOE TOJIE. bubmmoreka [JOK
56
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
S7 CBoiicTBa JIEKTPOMArHUTHBIX BOJTH bubmorexa [JOK
p https://m.edsoo.ru/ffOb2abe
Ypoxk-koupepenmus "Ilkana
58 ANEKTPOMATHUTHBIX BOJIH. bubnnoreka [IOK
Hcnonb3oBaHue 3J1€KTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JUIA COTOBOM cBs3U"
VYpoxk-uccnenosanue "N3yuenue
59 CBI:)ﬁCTB KT OMaI‘HI/ITH}I,:IIX BOJIH C bubmmorexa LIOK
P | https://m.edsoo.ru/ffOb2c6e
MTOMOIIIHI0 MOOHITEHOTO TestehoHa
Pemenue 3agau Ha onpeneneHue
60 YacTOTHI U JUIMHBI AIEKTPOMarHuTHOM
BOJIHBI
DneKTpOMarHuTHast MPUPO/ia CBETA.
61 CxkopocThb cBeTa. BoiHOBEIE cBOMCTBA bubmorexa [TOK
p ) https://m.edsoo.ru/ff0b31d0
cBeTa
Ncrounuku csera. IIpsamonuueiinoe
62 acCIpoCTpaHEHUE CBpeTa 3aTMeHUs bubmorexa [OK
pactpostp ’ https://m.edsoo.ru/ff0b3658
Connua u JIynsl
3aKOH OTpaXEHUs CBETAa. 3epKaJia.
63 Pemenue 3amau Ha IpHUMEHEHNE Bubmorexa IIOK
P https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAKEHUS CBETA
[Tpenomnenue cBeta. 3akoH bubmuorexa LIOK
64
IIPEJIOMIICHUS CBETa https://m.edsoo.ru/ffOb3aea
65 [losnHOE BHYTpEHHEE OTPAKEHHE CBETA. bubmuorexa [IOK



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
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https://m.edsoo.ru/ff0b31d0
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https://m.edsoo.ru/ff0b3aea

Hcronp30BaHuE OITHOTO BHYTPCHHETO
OTpaXXCHUA B OIITUYCCKUX CBETOBOJAaX

https://m.edsoo.ru/ff0b3c5¢

JlabGopaTopnas padora "HccnenoBanue
3aBHCUMOCTH YTJIa MPETOMIICHHS

66
CBETOBOI'O JIy4a OT yIJia MaJieHus Ha
rpasuue "Bo3ayx-crexiao""

Ypok-koupepenius "Mcnonp3oBanue
67 MOJIHOTO BHYTPEHHETO OTPaXKCHHUSI:
CBETOBO/IbI, ONTUKOBOJIOKOHHASI CBSI3b"
bubnuorexa IIOK
68 Jluna3el. OniTHyecKkas Cuiia JINH3BI
https://m.edsoo.ru/ff0b3f2c
bubnuorexa IIOK

69 [TocTpoenne n300paxeHni B INH3AX

P P https://m.edsoo.ru/ffob444a
JlabopaTtopHnast pabota "OnpeneneHue
bubnuorexa IIOK

70 7
boxyeroro pacetomtns oo tpsm oo, 11004206

71 VYpok-koHbpepenuus "Ontuyeckue bubmuorexa [JOK
JMH30BbIe TPUOOpPHI" https://m.edsoo.ru/ffOcOa7e

bub OK

72 I'ma3 kak onTuyeckas cucreMa. 3peHue mommorexa [

https://m.edsoo.ru/ff0b4684

73 VYpoxk-koupepennus "JledexTs
3peHus. Kak coxpanuts 3peHue"

Paznosxenue 6emoro cBeTa B CIIEKTP.

74 OnbiTel HhtoTOHA. CliokeHne bubnuoreka [JOK
CIIEKTpalbHBIX IIBETOB. [lucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa

75 JlaGopaTtopHas pabota "OMBITHI 11O bubnmnoreka [JOK

Pa3oKeHUIo OEsIoro CBeTa B CIEKTP U

https://m.edsoo.ru/ffOcOe2a
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BOCIIPHSITHIO IIBETA IPEIMETOB TPH UX
HAOJII0ICHUH Yepe3 LIBETOBBIE
bmbTpe"

VYpok-npaktukym "BoaHoBble

76 CBOICTBa cBETa: AUCIEpCHs,
uHTepepeHus u qudpakmus"
77 OmnbiTel Peszepdopaa u miianerapHas bubnuorteka [IOK
MOJIEIb aTOMa https://m.edsoo.ru/ff0c12a8
bubnuorexa IIOK
7 II bopa. M b
8 OCTYZETR! DOpa. VIOACHE aToMa bopa https://m.edsoo.ru/ff0c144c
Hcnyckanue u MOrIoeHue CBeTa
79 aTOI\Z]OM KBanThI aneﬁanme bubmmorexa [IOK
’ ’ https://m.edsoo.ru/ff0c144c
CIIEKTPHI
Ypok-tipaktrkym "Habmronenue bubnnoreka [IOK
80 "
CIIEKTPOB UCITYCKAHUS https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH 1 €€ BUIBI bubmmorexa [IOK
A A https://m.edsoo.ru/ff0c1672
82 Crpoenue atToMHOrO sifipa. HykiionHas bubnnorexa [{OK
MOJIEJIb https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHbBIE IPEBpAILICHHUS. bubnuoreka LIOK
H3oTonbl https://m.edsoo.ru/ffOclal4
84 Pemenne 3a1a4 mo teme: bu6nmmorexa [JOK
"PannoakTuBHBIE TpeBpaleHus " https://m.edsoo.ru/ffOclb4a
bu6nmmorexa [JOK
85 IT
cproA ioIypacnand https://m.edsoo.ru/ff0clb4a
VYpok-koHbepenius "PairnoakTHBHBIE
P dep bubmuoreka [IIOK
86 U3IIy4EeHMsI B IPUPOJIE, MEAULIMHE,

TeXHukKe"

https://m.edsoo.ru/ff0c2126
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S nepuble peakiuu. 3aKOHbI

87 COXpaHEHUs 3apsII0BOIO U MaCCOBOTO bubmmorexa [IOK
p P https://m.edsoo.ru/ff0c1c58
qucen

88 DHeprus CBsi3u aTOMHBIX sifiep. CBs3b bubnnoreka [IOK
MacChl U DHEPTUU https://m.edsoo.ru/ff0cld7a

89 Pemienue 3agau no teme "Snepusie
peakuun"

90 Peakuuu cuHTe3a U eneHUs AEp. bubnnorexa IIOK
Ucrounuku suepruu CotHLa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenmus "SAnepuas

01 sHepreTuka. JlelicTBus
PaIMOAKTUBHBIX H3TYICHHUN HA )KUBBIC
OpraHu3MbI"

[ToaroroBka K KOHTPOJIBHOU paboTe IO

92 TeMe "DIEeKTPOMArHUTHOE T0JIE. bubnnoreka [IOK
DJIEKTPOMAarHUTHbIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBsie siBieHus"

KonTponbhas pabota o teme

93 "DIeKTpOMarHuTHOE TOJIE.
DNeKTpOMarHUTHBIE BOJTHBI.
KBanrtoBsie siBieHus"
IToBTOpEHHE, 0000IIEHHE.

94 a6 P 5 bu6mmorexa [JOK

abopaTopHbIe pabOTHI O KypC
paTop . P pey https://m.edsoo.ru/ff0c245a
"B3aumopeiictBue ten"
IToBTOpenue, 0000menue. Pemenune

95 acquII){Hx 1 KaueCTBEHHBIX 3a/1a4 10 bubmmorexa [OK
p " " https://m.edsoo.ru/ff0c2572
teme "TemnoBbie MpoLEeCCHI

96 [ToBTOpenue, o6o0IeHNe. Pemenue bu6nunorexa [JOK
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pPacYeTHBIX M KAUECTBEHHBIX 3a71a4 10
teme "KIIJ TerioBbIx gBurareaei”

https://m.edsoo.ru/ff0c2a22

IToBTOpenue, 0600eHNE. Permenue

bubnuorexa IIOK

97 pacyYeTHBIX M KAYECTBEHHBIX 3124 10 1 httos://m.edsoo.ru/ffoc2b30
teme "KII/] snexkrpoycTtanoBok"
I1 .

0 H0233Topelele, O6OZIJ_I€HI/IC . . BuGmorexa LIOK

abopaTopHbIC padOTHI IO KypCy https://m.edsoo.ru/ff0c2c52

"CBeToBBIC ABJICHUS"
I1 000 . Pab

g | e hime |
reret " https://m.edsoo.ru/ff0c2d6a
COXPAHCHHS B MEXaHUKE
IT e, 0000menue. Padora ¢

100 OBTOPEHH ,I,III( HH Sanis ; 1 bubmmoreka [JOK
TeKCTaﬁm HOTeME TROTE https://m.edsoo.ru/ff0c2e82
BOJTHBI

o [ToBTOpeHME, 06061'1'15Hne. PaGorac . BuGmiorexa LLOK
TeKCTaMIf 110 TEME TL-BETOBBIC https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 06061meHue. Pabora c

102 TekcTamu 1o teme "KBantoBas u 1
snepHas ¢puznka"

OBIIEE KOJIMYECTBO YACOBTIO 102 97

[TPO'PAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOAUYECKOE OBECIHIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI IVIS1 YHEHUKA

» dusuka, 7 kiacc/ [leppikun A.B., O01iecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «M31aTENbCTBO «DK3aMEH»

» dusuka, 8 knacc/ [epeimkua A.B., O0IIeCTBO ¢ OrpaHUYECHHON
0oTBETCTBEHHOCTHIO «[[PODAY; AkiinonepHoe obmiectBo «M31aTenscTBo
«IIpocBenienue»

» dusuka, 9 knacc/ [lepeimkun A.B., I'yrtauk E.M., O6miecTBo ¢
OTpaHUYEHHOMN OTBETCTBEHHOCTHIO «/[PODAY; AKiimOHEpHOE 00IIECTBO

«3narenscTBO «lIpocBemienne

METOJINYECKHUE MATEPHUAJIBI IJ151 YUUTEJISA

7 KIIACC

1.PaGoyas nmporpamma.

2. IIporpaMMbl OCHOBHOTO 00111eT0 00pa3oBanus. Pusuka. 7 —9 Kimaccel
(aBropsi:A.B.Ilepoimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma o ¢usuke. 7 kiacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cooTBeTCTBHH C BHIOPAHHBIM YICOHUKOM:

4. Tlepwiikun A.B. ®usuka. 7 kiacc. Y4eOHUK 1151 00111e00pa3oBaTeIbHbIX

yupexaenuii . M.:JIpoda. 2011



5. Jlykammk B.U. COopHHK BOpOCOB 1 3a11a4 1o ¢pusuke. 7-9 k1. — M.
[Ipocemenne, 2010. —192c.

8 KJIIACC

1. Pabouas mporpamma. @usuka. 7 — 9kiaccel: yueOHO-METOINIECKOTO
nocobus /coct. TuxonoBaE.H. — 2-e uzn.,crepeorun. —M.: [Ipoda,2013. —
398,(2)

2. IIporpaMMbI OCHOBHOTO 00111€T0 00pa3oBanus. Pusuka. 7 —9 Kimaccel
(aBTopbr:A.B.Ileppiuikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma o ¢usuke. 7 kimace/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBHUU C

BBIOpAHHBIM YYEOHUKOM:

4. Tleppiukun A.B. @usuka. 7 knacc. Y4eOHUK 151 00111e00pa30BaTENbHBIX
yapexaennii . M.:JIpoda. 2011

5. Jlykammk B.U. COopHUK BOpOCOB U 3a11a4 1o ¢pusuke. /-9 k1. — M.:
[Tpoceemenue, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIBHBIE U
KOHTpPOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. ActraxoBa T.B. ®usuka. 7 knacc. JJabopatopubie padoTel. KoHTpOIBHBIE
3aganus. —Caparos:Jluneit, 2014.

8. «KouTponsHO-u3MepuTeNnbHble MaTepuaisl. dusnka. 7 kinacc/Coct. H.A.

3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.



9. Mapon A.E. ®usuka. 7 kiacc: yaebHo-metoanueckoe nocodue/ A.E.
Maposn.- M.: JIpoda, 2011.- 123c.:

10. A.B. Ilepoimkun @usuxa-8xia 2017 M. [Ipoda

11. H.B. ®unonosuy Metoanueckoe nocodue 2015 M. Jipoda

12. A.E. Mapon, E.A. Mapon CamocTosiTeNIbHbIE U KOHTPOJIbHBIE Pa0OTHI-8
kiacc 2017 M. [dpoda

13.B.B. lllaxmatora ,0.P. [lledep JInarnoctraeckue padotsl -8 knacc 2016
M. Ipoda

14. A.E. Mapom, E.A. Mapomn, C.B. ITo3oiickuiit Coopauk Bonpocos u 3a1au

2015 M. Ipoda

9 KJIACC

1. Pabouas mporpamma. ®@uszuka. 7 — 9kiacchl: yueOHO-METOAMYECKOTO
noco6us /coct. TuxonosaE.H. — 2-e uzn.,crepeorun. —-M.: JIpoda,2013. —
398,(2)

2. ITporpammsel ocHOBHOTO 00111€TO0 00pazoBanus. dusmka. 7 — 9 kiacchl
(aBrops:A.B.Ilepoiiknun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma o ¢usuke. 7 kiacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cooTBeTCTBHH C BHIOPAHHBIM YICOHUKOM:

4. Tlepwiikun A.B. ®usuka. 7 kiacc. Y4eOHUK 1151 00111e00pa3oBaTeIbHbIX
yupexaenuii . M.:JIpoda. 2011

5. Jlykammk B.1. Co0opHHK BOITPOCOB U 3a/1a4 110 pusuke. /-9 ki1 — M.:



[Ipocemenue, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAaMOCTOSATEIHHBIC U
KOHTpOJIbHBIE padoThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. Actraxosa T.B. ®usuka. 7 kinacc. Jlaboparopusie paboThl. KoHTpOIBHBIE
3amanus. —Caparos:Jluneit, 2014.

8. «KontponsHOo-u3MepuTenbubie MaTepuansl. Pusnka. 7 kinacc/Coct. H.U.
3opuH. — 2-¢ m3a.,mepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kinacc: yaueOHo-meTouueckoe nocooue/ A E.

Maposn.- M.: [Ipoda, 2011.- 123c.:

KoHTponbHbIE 1 caMOCTOsITENbHBIE pabOTHI 10 Pu3nke. 9 Kiacc: K y4eOHUKY
A.B. Ileppiikuna, E.M. T'yrank «®uzuka 9 knace» / O.M. I'pomueBa. — M.:
Nz narenbcTBO «IK3aMeny, 2014.

Tectol mo pusuke. 9 kinace: k yaeOnuky A.B. [leprimkuna, E.M. I'yTHuK
«Pu3uka

9 xnace» / O.W. I'pomiiea. — M.: MznaTenberBo «Dk3amen», 2010.

dusnka. 9 knace. TemaTHuecKue TECTOBbIC 3aAaHus 1yt oaroToBku k ['MA. /
aBT.- cocT.: M.B. bolinenko, O.H. Mupomkuna. — SAApocnasis: OO0

«Axanemus pazButusi», 2014,



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET
7 KIIACC

. bubnuoreka — Bc€ o npenmety «duznkay. — Pexxum nocryna:
http://www.proshkolu.ru

2. BugeoomnsiTel Ha ypokax. — Pesxxum nocryma: http:/fizika-class.narod.ru

3. Enunas xonnexuus mudpoBeix 00pa30BaTENIbHBIX pecypcoB. — Pexxum

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

4. lnTepecHble MaTepuaibl K ypokaM (PU3UKHU [0 TEMaM; TECTHI [0 TEMaM;
HarJsIHBIC TOCoOMs K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru
5. lludpossie oOpa3zoBaTeNbHbIE pecypchl. — Pexxum qoctymna:
http://www.openclass.ru

6. DnexTpoHHBIC yueOHNUKH 110 (pusmke. — Pexxum nocryna:
http://www.fizika.ru

8 KJIIACC

1. bubnuoreka — Bc€ no npeamety «duzukay. — Pexxum nocrtyna:
http://www.proshkolu.ru

2. BugeoomnsiTel Ha ypokax. — Pesxxum nocryma: http:/fizika-class.narod.ru

3. Enunas xomneknus nudpoBbIx 00pa3oBaTeIbHBIX pecypcoB. — Pexxum

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


http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-/

4, HHTCpCCHBIG MaTCpualibl K YpOKaM (1)I/I3I/IKI/I I10 TCMaM, TCCTEI 110 TCMaM,

HarJIsTHBIC TIOCOOUS K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

5. [ludposeie 0OpazoBaTenbHBIE pecypchl. — Pexxum qoctyma:

http://www.openclass.ru

6. DnexTpoHHBIC yueOHUKH 110 (pusmke. — Pexxum mocryna:

http://www.fizika.ru

9 KJIACC

1. BuzaeoonsiTsl Ha ypokax. — Pexxum goctyna: http://fizika-class.narod.ru

2. Equnas xonnekuus uu@poBbIXx 00pa3oBaTeIbHBIX pecypcoB. — Pexxum

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

3. MaTepecHbie MaTepuaibl K ypokam (PU3MKH 110 TeMaM; TeCTHI 110 TeMaw;


http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://fizika-class.narod.ru/
http://school-/

HaTJISTHBIC TTOCOOMS K ypokaM. — Peskum mocryma: http://class-fizika.narod.ru

4. ITudposeie 00pa3oBaTeIbHBIC PECYPCHI. — PexuM mocTyma:

http://www.openclass.ru

5. DneKkTpoHHBIE YUeOHUKH 10 Pu3uke. — Pexxum qocrymna:

http://www.fizika.ru

6. JuctanmmonHas mkosa Ne368 http://moodle.dist-368.ru/ OTkpreITHIi Ki1acc.

CereBoe 0Opa3oBatebHOE coobIiecTBo. http://www.openclass.ru/node/109715

7. Enunas kosekius HudpoBbIX 00pa3oBaTEIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

8. denepanbHbIii IEHTP HHPOPMAIIMOHHO-00PA30BATENBLHBIX PECYPCOB.

http://www.fcior.edu.ru/

9. Uurepuer ypok. http://interneturok.ru/ru/school/physics/

10. Tazera «1 ceHTAOps» MaTepUanbl O PU3HKE.

http://archive.lseptember.ru/fiz


http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://moodle.dist-368.ru/
http://www.openclass.ru/node/109715
http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics/
http://archive.1september.ru/fiz

11. AnmMaruu pusnyeckux oobekToB. http://physics.nad.ru/

12. Kusas ¢puzuka: odyqaromas mporpamma. http://www.int-

edu.ru/soft/fiz.html

13. ®wuswmka.ru. http://www.fizika.ru/


http://physics.nad.ru/
http://www.fizika.ru/
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