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HOACHUTEJIBHAA 3AIINCKA

AnantupoBaHHas pabodas mporpamma 1o (QH3HKe I 00ydJaromuxcs C 3aAEepPiKKON
ncuxuueckoro passutusi (mamee — 3I[IP) Ha ypoBHE OCHOBHOTO 00Imero o0Opa3oBaHUs
MOJATOTOBJICHA Ha OCHOBe PDenepaabHOro TOCYIapCTBEHHOTO 0O0pa30BaTENBbHOTO CTaHAapTa
ocHOBHOro obmero oopazoBanus (IIpuxaz Munnpocsemienus Poccun ot 31.05.2021 1. Ne287,
3apeructpupoBad MunucrepctBoM octuiuu Poccuiickoit @epepauun 05.07.2021 r., per.
Homep 64101) (mamee — DOI'OC OOO), amanTUpOBaHHON OCHOBHOM 00pa3oBaTEIbHON
IIPpOrpaMMbl OCHOBHOTO 0O0ILIero o0pa3oBaHus OOYyYaroIIMXCS C 3aJEPKKOH ICUXUUYECKOTO
pasButus (ganee — AOOIT OOO 3I1P), paboueit mporpaMMbl OCHOBHOTO OOIIIETro 00pa3oBaHUs
no mpenmery «®Pusuka», KoHmenmmm mnpernomaBaHust ydeOHOro mpenmera «Pusmkay B
oOpa3oBaTeNnbHbIX opraHuzauusix Poccuiickoii ®enepanuu, peaau3ylOIIUX OCHOBHBIE
o0m1eoOpa3oBaTebHBIE MPOrPaMMBI, TPOTPAMMBlI BOCIHUTAHUS, C YI€TOM PACIPEIEICHHBIX TI0
KJIaccaM TPOBEPSIEMBbIX TpPeOOBaHUI K pe3yabTaTaM OCBOCHMS AJIAlITUPOBAHHOW OCHOBHOU
00pa3zoBaTeIbHON MPOTPaMMBl OCHOBHOTO OOIIEro 00pa3oBaHUsl OOYYAIONIUXCS C 3aJEPIKKOM
TICUXUYECKOTO Pa3BHUTHSI.

OO0mas xapakTepucTKa y4eOHOro npeamera «@u3nuka»

YyeOHbIit peaMeT «Dusuka» SIBIIIETCS CHUCTEMOO0Opa3yIOIUM s
C€CTCCTBCHHOHAYYHBIX IMPEAMCTOB, ITIOCKOJIBKY (1)I/I3I/IT-IGCKI/IG 3aKOHbBI MHPO3JaHUA ABJIAIOTCA
OCHOBOI1 coiepaHHsI KypCcOB XUMUH, OM0JIoTHH, Teorpaduu 1 actpoHoMun. du3nka BOOpYKaeT
06y‘-IaIOHH/IXCH HayY4YHbIM METOJOM ITIO3HAaHUWA, IO3BOJIAIOIIUM IOJTYy4aTh 00BEKTUBHBIE 3HAHUS 00
OKPY’KaIOILIEM MUDE.

[IpenmMer MakcUManbHO HampaBieH Ha (opMHpOBaHHE HHTEpeca K IPHUPOJHOMY U
COITMATBHOMY MHPY, COBEPIICHCTBOBAaHUE MMO3HABATEIILHON JIeITeIbHOCTH o0ydJaronuxcs ¢ 3[1P
3a CUeT OBJAJCHUS MBICIUTEIbHBIMU OTEpalUsIMU CpaBHEHMs, O0O0OOIIeHHs, pa3BUTHE
CIIOCOOHOCTH apryMEHTUPOBAaTh CBOE€ MHEHHE, (OPMUPOBAHHWE BO3MOKHOCTEH COBMECTHOI
NeSITeIbHOCTH.

Nzyuenune ¢usuku cnocodbcTByeT pa3BuTuio y odydaromuxcs ¢ 3[1P mpoctpancTBeHHOTO
BOOOpakeHHs, (YHKIHMOHATBHOW TPAMOTHOCTH, YMEHHUS BOCIPUHUMATh U KPUTHUECKU
aHAJIM3UPOBATh MH(POPMAIIHIO, MPEACTABICHHYIO B PAa3IMYHbIX (popMax. 3HAYMMOCTh IIpeaMeTa
JUIA Pa3BUTHUS JKU3HEHHOM KOMIETEHIIMHM OOY4alOUIUXCs 3aKI0YaeTcss B YCBOGHUU OCHOBBI
(bu3nyecKkux 3HAHWUNA, HEOOXOAMMBIX MJIi TIOBCEJHEBHOM KH3HU; HABBIKOB 3J0pPOBOTO U
0e30MacHOTO JJIsi 4YeJoBeKa M OKpyXalolled ero cpeabl oOpas3a >XKU3HH; (OPMHUPOBAHUU
9KOJIOTMYECKON KYJIbTYPHI.

[Iporpamma oTpaxaeT coaepxaHue oOydyeHus npeamery «Dusznuka» ¢ ydeToM 0coObIX
oOpa3oBaTenbHbIX MOTpeOHOcTel oOyuatomuxest ¢ 3[IP. OsnageHue AaHHBIM —y4eOHBIM
MIPEeIMETOM IPECTABISAET ONpeAeTICHHYI0 TPYAHOCTh Uit oOyuatontuxcs ¢ 3I1P. DTo cBs3zano ¢
OCOOCHHOCTSIMU MBICIUTEIBHON JESITENbHOCTH, MEPUOJUYECKUMH KOJICOAaHUSIMU BHHUMAaHUA,
MajbiM O0BEMOM MaMATH, HEJOCTATOYHOCTBIO OOIIero 3amaca 3HAHHWHA, MOHUKEHHBIM
M03HABATEIbHBIM UHTEPECOM U HU3KHM YPOBHEM PEUEBOTO Pa3BUTHSL.

Jl1is mpeooneHus TpPyAHOCTeH B U3y4yeHUuu ydeOHoro npeaMera «Pu3nka» HeobxoanMma
amanrtanus obbeMa M XapakTepa y4eOHOTO MaTepuana K IO3HABaTEIbHBIM BO3MOYKHOCTSIM
JAHHOW KaTeropuu OOydyarolmuxcs, Y4eT HUX OCOOCHHOCTEH pa3BUTHS: HCIOJIb30BaHUE
QITOPUTMOB, BHYTPUIPEAMETHBIX M MEXKIPEIMETHBIX CBS3€H, MOCTEINEHHOE YCI0KHEHUE
M3y4yaeMoro Marepuasna.

JlanHas mporpaMma KOHKPETHU3UPYET COAEpKaHUE MPEAMETHBIX TEM B COOTBETCTBUU C
TpeOOBaHUSMU 00pa30BaTEIBLHOTO CTAaHAAPTA, PEKOMEHIyEMYIO MOCIEI0BATEIHbHOCTh N3YyUCHUS
pa3nenoB (PM3MKU C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JOTUKH y4eOHOTO
mpolecca, BO3PACTHBIX M TCHXOJIOTHYECKHX ocoOeHHocTel obOydaromuxcst ¢ 3[IP Ha ypoBHe



OCHOBHOTO 0011ero 00pa3oBaHusi, ONpeAessieT MUHUMAJIbHBII HA0Op OIBITOB, JEMOHCTPAIIHA,
MIPOBOJIUMBIX YUUTEJIEM B KJIacce, JJabOpaTOpHBIX paboT, BHIMOJIHAEMBIX 00yJarOIUMUCS.
Metonuueckoil OCHOBOM H3ydeHHUs Kypca «®Pu3Mka» Ha YpOBHE OCHOBHOI'O OOIIEro
o0pa3oBaHus SBISETCA CHCTEMHO-ICATEIBHOCTHBIM MOJXO0J], 00ECIEUYMBAIOUINNA JTOCTHKCHHE
JUYHOCTHBIX, METANpPEIMETHBIX M HPEIMETHBIX 00pa30BaTENIbHBIX PE3yJIbTaTOB IMOCPEACTBOM
OpraHu3allii aKTHBHOM TMO3HABATENFHON JEATEIBHOCTH OOYYAIOIIUXCS, YTO OYEHb BAKHO MPHU
oOyuennu aereit ¢ 3I1P, At KOTOPHIX XapaKTEPHO CHUIKEHUE TIO3HABATEIILHON aKTHBHOCTH.

Henun u 3axa4u u3yveHus: yaeOHoro npeamera «@u3znka»

Obwue yeru n3ydenust ydeOHoro mpenmera «®Dusmka» mpencrasieHsl B [IpumepHoii
pabodeii mporpamMme OCHOBHOTO OOIIEro 00pa3oBaHUsI.

OcHOBHOH 11ebl0 OOyUeHUsl JeTel ¢ 3aJep)KKOW MCUXMYECKOro pa3BUTUS Ha JAHHOM
IpeaMeTe SBISETCS: IMOBBILICHHWE COLUMAIbHON ajanTaluu JieTel uepe3 MNpUMEHEHHe
(bu3nyecKux 3HaAHUM Ha MPaKTHKE.

Jia obOyuaromuxcst ¢ 3[IP, Tak »ke, kak W JUIi HOPMATUBHO pPa3BUBAIOLIUXCS
CBEPCTHHUKOB, OCBAaMBAIOIIMX OCHOBHYIO OOpa30BaTelbHYIO IpOTrpamMMmy, JOMHUHHUpYIOLIEe
3HaYeHHUEe NMPUOOPETAIOT TaKUE yenu, Kak:

" OCBOEHHE 3HAaHUI O METOJaX HAyYHOTO MO3HAHUS MPUPOAbl U (GOPMUPOBAHUE HA ITOI
OCHOBE IPEJICTAaBICHUN 0 PU3NUYECKOIN KapTHHE MUPA;

® OBJAJICHHE YMEHHUSMU TPOBOAUTH HAOMIONEHUS MPHUPOAHBIX SIBJICHHM, OMHUCHIBATh U
000011aTh pe3yabTaThl HAOMIONEHUHN, UCIOIB30BaTh MPOCThIE U3MEPUTEIbHBIE MPUOOPHI
JUIs W3ydeHus: (U3NYECKUX SIBICHUN; NPEACTaBIATh pe3yabTaTbl HAOMIOACHUN WIH
M3MEpPEHUl C MOMOUIBI0 TAaOIHI, TPAQUKOB U BBISABIATH HA ATOH OCHOBE AMIHPUYECKUE
3aBHCUMOCTH; IPUMEHATHh IIOJIydEHHbIE 3HAHMA JUId OOBSICHEHUS DPAa3HOOOPA3HBIX
IPUPOAHBIX SIBJICHUH M IPOLECCOB, MPUHIUIIOB AEHCTBUSA BaXHEUIIMX TEXHUYECKHX
YCTPOMNCTB, JUIs pelieHus (pU3ndecKux 3a1ad;

" pa3BUTHE  I[IO3HABATENbHBIX  WHTEPECOB,  HMHTEIUICKTYaJbHBIX U  TBOPYECKHX
CIOCOOHOCTEH, CaMOCTOATEIIBHOCTH B NPUOOPETEHMH HOBBIX 3HAHWH, NMpPU peIICHUH
¢u3nyeckux 3a7ad M BBIIOJHEHUM  SKCIEPUMEHTAIbHBIX  MCCIEJOBaHUN ¢
UCIOJIb30BaHUEM HH(POPMALMOHHBIX TEXHOJIOTHIA;

" BOCHUTaHHME YOEKIEHHOCTM B BO3MOXHOCTH IIO3HAHUS 3aKOHOB IPUPOAIBI, B
HEOOXOMMOCTH Pa3yMHOIO HCIOJb30BAaHMUs JOCTHM)KEHUH HAyKd M TEXHOJIOTUH IS
JabHEUIIero pa3BUTUS YEJIOBEYECKOTO OOLIECTBA, YBaKEHHMsl K TBOPLAM HAayKd H
TEXHUKH; OTHOIIECHUS K (PU3UKE KaK K JJIEMEHTY OOLIeYeIOBEYECKO KyIbTYpbl;

" JCHOJb30BAHUE IMOJIYYEHHBIX 3HAHMW M YMEHMH JUIsl pEIICHUs NPaKTUYECKHX 3ajad
MIOBCEJTHEBHOM JKM3HHU, oOecrieueHus: Oe30IacHOCTH CBOEH MKHU3HH, PalMOHAIBHOIO
IPUPOIOIOIb30BAHUS U OXPaHbl OKpPYXKAIOIIEH Cpeibl.

JlocTiKeHue 3THX Lieei o0ecrieunBaeTcs pelIeHueM CIeIyoIuX 3a0ay.:

= 3HakoMcTBO oOywaromuxcsi ¢ 3IIP ¢ meromamu uccienoBaHus OObEKTOB U SIBICHHUH
HIPUPOBI;

" [pHOOpeTeHHEe 3HAHUH O MEXaHMYECKUX, TEIJIOBBIX, AJEKTPOMArHUTHBIX U KBAHTOBBIX
SBJICHUAX, (PU3MUECKUX BEIMUYMHAX, XapAKTEPU3YIOIIHNX 3TH SIBICHUS;

* (opmupoBaHue yMeHUil HaOMIOAATh NPUPOAHBIE SBIEHUS U BBINOJHATH OIBITHI,
nabopaTopHble pabOTBl M HKCIEPUMEHTAIbHBIE HCCIENIOBaHUS C HCIOJIb30BaHHEM
M3MEPUTENBHBIX TPUOOPOB, HIMPOKO MPUMEHSAEMBIX B PAKTHUECKON )KU3HU;

" OBJIAJICHUE TAKUMU MOHATHAMM, KaK MPUPOTHOE SBICHUE, SMIIMPUYECKH YCTAHOBIECHHBIN
¢daxt, mpobrema, TUMOTe3a, TEOPETUUYECKUN BBIBOJ, PE3YIbTAT AKCIIEPUMEHTAIbHOM
IIPOBEPKH;

" [OHMMaHHE OTJIMYMN HAyYHBIX JAaHHBIX OT HENPOBEPEHHON WH(POPMALMH, LIEHHOCTU
HAayKH JJIs1 YAOBJIETBOPEHUS OBITOBBIX, TPOU3BOJCTBEHHBIX M KYJIBTYPHBIX MOTPEOHOCTEH
YeJI0BEKa.



OcobennocTu oT00pa M aanTanuu yuedOHOro MaTepuasa no pusuke

OcHoBoii 00yuenust obyuatoruxcst ¢ 3[1P Ha mpeamerax eCTeCTBEHHOHAYYHOTO LUKJIA
SBJIIETCS Pa3BUTUE Y HUX OCHOBHBIX MBICIUTENIBHBIX ONepanuil (aHaiu3, CUHTE3, CPAaBHEHUE,
00001IeHne) HA OCHOBE BBINOJHEHUS DPAa3BHBAIONIIUX YIPAXHEHUH, (OPMHPOBAHUE TMPHEMOB
YMCTBEHHOM paOOThl: aHAIU3 MCXOJHBIX JAHHBIX, IUIAHWPOBAHHUE MaTepuaia, OCYIIECTBIECHUE
[IOATAITHOTO M UTOTOBOTO CaMOKOHTPOJIS, a TAK)KE OCYIIECTBIAETCS JUKBUIAIMS IPOOETOB B
3HAHUSX, 3aKpeIUIeHHEe W3YyYCHHOTO MaTepuaia, oOTpadOTKa alrOpUTMOB, IOBTOPEHUE
npoieHHoro. bonbllioe 3HaueHue mpujaeTcs YMEHHUIO paccKka3aThb O BBIIOJHEHHOW paboTte ¢
MIPaBUJIbHBIM YIIOTPEOJIEHUEM COOTBETCTBYIOUIEH TEPMHUHOJOIUMU U COOJIIOJEHUEM JIOTMYECKUX
cBsi3eil B m3nmaraemoMm marepuanie. s oOydarommxcst 3[IP Ha ypoBHE OCHOBHOTO 0O0IIEro
0o0pa3oBaHUsl MO-TIPEKHEMY SIBJISIOTCS XapaKTEPHBIMU: HEJOCTATOUHBIM YPOBEHb pa3BUTHUS
OTJIENbHBIX TCUXMYECKUX IMPOLECCOB (BOCHPUSTHS, BHHUMaHHUS, MaMsITH, MbILIUICHUS),
CHIDKEHHBIN YpOBEHb MHTEJUIEKTYAJIbHOTO Pa3BUTHUsSI, HU3KUH YPOBEHb BBIMOJIHEHUS Y4E€OHBIX
3aJlaHuil, HU3Kas YycnemHocTh oOydeHus. [lostromy mnpu wu3ydeHun QU3MKH Tpedyercs
L[eJIeHaNIpaBJIeHHOE HUHTEIJIeKTyalbHOe pa3BuTtue oOydaromuxcst c¢ 3[IP, orBewaromee wux
OCOOEHHOCTSIM M BO3MOXHOCTSAM. YueT ocobeHHocTe oOyuaromuxcs ¢ 3IIP tpeOyer, 4ToObI
MIpU U3y4EHUH HOBOI'O MaTepHasia 00s3aTeIbHO MPOUCXOAUIIO0 MHOTOKPAaTHOE €ro MOBTOPEHUE;
paciiupeHHOe PAacCMOTPEHHE TEM M BOIPOCOB, PACKPBHIBAIOIIMX CBS3b (DU3UKH C KU3HbIO;
aKTyalu3alys MepBUYHOTO )KM3HEHHOTO OIbITa 00y4aroIuXCsl.

YcBoeHne mporpaMMHOro MaTepuaia Mo (UM3MKe BBI3bIBACT OOJbIIME 3aTPYIHEHUS Y
obyuaroruxcst ¢ 3I1P, mosTomy Teopust uzydaercsi 6e3 BBIBOJOB CIOXHBIX (opmys. 3amayw,
TpeOyloIIre TPUMEHEHUSI CJIOKHBIX MaTeMaTH4YEeCKUX BBIYMCIECHUN U QOpMyl, B 0COOEHHOCTHU
TakuxX TeM, Kak «MexaHn4eckoe JBUKEHUE», «APXUMENOoBa cUiIa», «MexaHndeckas SHEprus»,
«ONEKTpUYECKUE ABICHUS», «JIEKTPOMArHUTHBIE SIBICHUS», PELIAIOTCA B KJIACCE C MOMOILIbIO
YUUTENS.

Oco6oe BHUMaHHUE IIPU U3YYEHUH Kypca (PU3UKU YAeNseTcs MOCTaHOBKE M OpraHU3aliu
IKCIIEPUMEHTA, a TAKXKe IIPOBEICHUIO (IIPEMMYILIECTBEHHO HA KaXI0M YpPOKe) KpPaTKOBPEMEHHBIX
JEeMOHCTpaluii (BO3MOKHO C UCIOJIb30BAHUEM 3JIEKTPOHHON JeMOHcTpauun). HekoTopelie TemMbl
00s13aTeJIbHO J10JDKHBI BKJIFOUATh ONOPHBIE JJa0OpaTOpHbIE PabOThl, KOTOPbIE Pa3BUBAIOT YMEHUE
[10JIb30BaThCA MPOCTEHIIMMU NpUOOpaMM, aHAIU3UPOBATh IOJIydEHHbIE JaHHblE. B cBs3UM C
0COOEHHOCTSIMM TOBEAEHUS M jesATenbHOocTH oOydarouiuxcss ¢ 3I[IP  (pacTopmMokeHHOCTS,
HEOPraHU30BAHHOCTb) MPEJYCMOTPEH CTPOXKAWIIMKA KOHTPOJIb 3a COOJIFOJIEHHEM IpaBUII
TEXHUKU 0€30IIaCHOCTH IIPU IPOBEIEHUH Ja00PATOPHBIX M MPAKTUUECKUX PadoT.

bonbmioe BHMMaHuwe Tpu u3ydeHUH (usnku mnoapoctkamu ¢ 3IIP oOpamaercs Ha
OBJIaZICHUE MMH NPAKTUYECKUMU YMEHHSMU M HaBblKamH. [IpeaycMaTpuBaeTcst yMeHbIIEHUE
o0beMa TEOPETUYECKUX CBEJCHUMN, BKIIOUEHHE OTIENbHBIX TEM MM LEJNbIX pPa3/ieloB B
MaTepualibl Ui O030pHOrO, O3HAKOMUTEJIBHOIO WM  (aKyJIbTaTUBHOIO  H3y4YECHHS.
[Ipenyaraercst ymeHsbllleHHe OObEMa MAaTEMAaTHUECKUX BBIYMCICHMH 3a CYET YBEJIUYEHUS
Ka4eCTBEHHOTO ONUCAHU ABJICHUN U MPOLIECCOB

JlocTaTouHOE KOJIMYECTBO BPEMEHU OTBOJUTCS Ha PacCMOTPEHHE TEM M BOIPOCOB,
PacKpBIBAIOIIUX CBSA3b (U3UKHU C JKU3HBIO, C TEMH SBICHUSAMH, HAOIIONEHUSIMH, KOTOpPbIE
XOPOIIO U3BECTHBI YYEHUKAM U3 X KU3HEHHOTO OIbITA.

MaxkcuManabHO HCIIOJIB3YIOTCS MEXKIIPEIMETHbIE CBSI3U C TaKUMM AMCLUUIUIMHAMHU, Kak
reorpagus, Xxumusi, Ouosorusi, T.K. oOydarommuecs ¢ 3IIP ocobeHHO HyXIarTcs B
IIPENOJHECEeHUH OJHOTO M TOro € Y4yeOHOro MmaTepuaja B pa3jIM4YHBIX aCIHeKTax, B €ro
BAPBPUPOBAHNWU, B HEOJHOKPAaTHOM IIOBTOPEHHMM M 3aKPEIUICHWM IIOJYYEHHBIX 3HAHUN U
npakTudeckux ymeHuil. I103Bosist paccmaTpuBaTh OJMH U TOT K€ y4eOHBIM MaTepuai ¢ pa3HbIX
TOUYEK 3PEHHUs, MEXKIPEIMETHBIE CBS3U CIIOCOOCTBYIOT €ro JydllleMy OCMBICIEHHIO, Oojee
IIPOYHOMY 3aKPEIIEHUIO MIOJIyYEHHBIX 3HAHUHN U IPAKTUYECKUX YMEHU.



IIpumepHblie BuABI AeATebHOCTH o0ydaromuxcs ¢ 3IIP, o0ycioBiaeHHbIe 0COOBIMHI
o0pa3oBaTe/IbHBIMH NOTPEOHOCTAMHM M o0ecleYMBalOIMe OCMBICIIEHHOE OCBOEHHeE
cojiep;KaHUM 00pa3oBaHus MO npeaMeTy «PuU3UKa»

[Ipumepnass TemaTHueckass M TEPMHHOJIOTHYECKas JIEKCMKAa 10 Kypcy (u3uKu
cootBercTByeT [I0OOIT OOO.

Conepxanne BHIOB jesTenbHOCTH oOywaromuxcss ¢ 3P Ha ypokax Qusuku
ompezensercss HuX 0coObIMM 00Opa3zoBaTelbHbBIMU  NOTpeOHOCTsIMH. [lomMumo  mMpoko
ucnosibdyemMbix B IIOOIT OOO o6mux s BceX 00YYarOIIMXCsl BUIOB JIEATSIBHOCTH CIICTYST
YCUJITH BHJIBI JICATEIBHOCTH, CIeNU(UIHbIC JUIS JAHHOM KaTeropuu JeTei, 00ecreunBaronme
OCMBICJIICHHOE OCBOEHHME COJepkKaHUs OO0pa30BaHUS 10 NPEIMETY: YCUJICHHE MPEAMETHO-
MIPaKTUYECKON JEATEIbHOCTU C AKTHUBU3AllMEl CEHCOPHBIX CHUCTEM; OCBOEHHE MaTepuaga ¢
OMOpPOM HA  QIrOPUTM; «IIOIIATOBOCTb» B  HM3YyUYEHUH MaTepuana; HCIOJIb30BaHHUE
JIOTIOTHUTEIBHON BU3YaJIbHOM OMOPHI (CXeMbl, 1Aa0J0OHbI, ONIOPHBIE TaOJINIIbI); PEUEBOI OTUET O
IpoLecce U pe3yibTare AsITEIbHOCTH; BBHIIIOJHEHHE CIIEHUANbHbBIX 3a/laHui, 00ecTIeYnBaIOLIUX
KOPPEKIHIO PETYIsUUU Yy4eOHO-II0O3HABATEIbHON JESATEIbHOCTH M KOHTPOJIb COOCTBEHHOTO
pe3ynbrarta.

Jlia oOyuatomuxcs ¢ 3I1P cyiiecTBEeHHBIM SIBISIIOTCS MPHEMBI pabOThI C JIEKCUYECKUM
MartepuagoM 1o npeamery. IlpoBoautcs crenuanbHas paboTa MO BBEIECHUIO B aKTUBHBIM
CJIOBaph OOYYaIOUIMXCS COOTBETCTBYIOUIEH TepMUHONOTHU. V3ydaemble TEpPMHHBI BBOJSTCS Ha
MOJINCEHCOPHOM OCHOBE, oO0s3aTenbHa BU3yallbHAas MOJAEPXKKA, aAITOPUTMBI pabOThl C
OTIpeJIeNIEHUEM, OMIOPHBIE CXEMBbI JJIsl aKTyaIl3aluy TEPMUHOJIOTHUH.

B cBs3u ¢ ocobbiMu 00pa3zoBaTeNbHBIMU NMOTpeOHOCTAMU oOyyatomuxcs ¢ 3IIP, mpu
IJTAaHUPOBAHUM pabOThl yUEHUKA HA YPOKE CleAYyeT MPUIEP>KUBATHCS CIEYIOIINX MOMEHTOB!

1. Ilpu ompoce HeoOXOAMMO: JaBaTh AaIrOPUTM OTBETA; pa3pellaTh I[0JIb30BAThHCS
IUTAHOM, COCTaBJICHHBIM IIpU MOJrOTOBKE JOMAIIHEro 3a/JaHus; JaBaTh OOJIbIIE BpPEMEHH
TOTOBUTBCS K OTBETY Y JIOCKM; pa3peliaTh JejaTh MpeJBapUTENIbHBbIE 3allMCH, MOJb30BaThCA
HarJsAHbIMHU OCOOUSAMMU.

2. Ilo BO3MOMKHOCTM 3a/aBaTh OOYYaIOUIMMCS HABOAALIME U YTOYHSIOIIHME BOIPOCH,
KOTOpBI€ IOMOT'YT UM HOCJIEI0BATEIbHO U3JI0KUTh MaTepUall.

3. Cucremaruyecku MpOBEPSATh YCBOEGHHWE MaTepuaja IO TeMaM YpPOKOB, MJs
CBOEBPEMEHHOTI'0 OOHAPYXEHUsI TPOOEIOB B MPOILEALIEM MaTepUae.

4. B mponecce M3yd4eHUs HOBOTO MaTepuaja BHUMAaHUE YYEHUKOB oOpalnaercs Ha
HauOoJiee CIOXKHBIE pasfenbl u3ydaeMoil Tembl. HeoOxomumo waimie oOpamarbcs K HUM C
BOIPOCAaMH, BBICHSIOIIMMH IOHMMAHUE Y4E€OHOI0 Marepuaia, CTUMYJIUPOBATh BOIPOCH IPU
3aTpy/AHEHUSAX B YCBOGHUH HOBOTO MaTepHaa.

Mecto yueOHOro npeamera «®@usuka» B yueOHOM IJIaHe

B cootBercTBUM ¢ DeneparbHbIM TOCYIapCTBEHHBIM OOPa30BaTENIbHBIM CTaHAAPTOM
OCHOBHOT'0 0011ero o0pazoBanus yueOHbIN npeameT «Pu3nka» BXOAUT B MIPEIMETHYIO 001aCTh
«EctecTBeHHBIE HayKu» M SBIseTCs 00s3aTenbHbIM Ui u3ydeHus. ConepxaHue yuyeOHOro
npeamera «Pusukay, npejacraBieHHoe B I[IpumepHoil pabouell mporpamme, COOTBETCTBYET
OI'OC OO0, IlpumepHoil OCHOBHOW 00pa30oBaTEeNIbHON MporpaMMe OCHOBHOTO OOIIEro
oOpazoBanus, IlpumepHoil ajganTupoBaHHON OCHOBHOW 0O0pa3oBaTeNbHONW MporpaMme
OCHOBHOT0 00111er0 00pa3zoBaHus 00yJarOIUXCs C 3a/1€PKKOM ICUXUYECKOTO Pa3BUTHS.

Ha usydenune ¢usuku (6a30BbIil ypOBEHb) Ha YPOBHE OCHOBHOT'O 0011eT0 00pa3oBaHus
otBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJlelnto), B 8 kiacce — 68 yacoB (2 yaca B
Hezeno), B 9 kimacce — 102 ygaca (3 yaca B Hezlenio).

[Ipenyiaraemslii B mporpamme 1o (Gpu3MKe nepeueHb JJabopaTopHbIX pabOT U ONBITOB HOCUT
PEKOMEHIATeNNbHbIN XapakTep, Y4uTelb JAeiaeT BhIOOp MpoBeNeHMs JTa0OpaTOpHBIX paboT U



OTIBITOB C Y4ETOM MHIUBUIYAIBHBIX 0COOCHHOCTEH 00yUYarOMMXCsl, CIUCKA IKCTIEPUMEHTAIBHBIX
3aJJaHul, TIPeIaraéMbIX B paMKax OCHOBHOTO rOCYJapCTBEHHOTO IK3aMeHa 1o (hu3HKe.



COJEPKAHUE YYEBHOT' O IIPEJIMETA «®U3UKA»
7 KJIIACC

Paznes 1. @u3uka u e€ poJib B IO3HAHUHM OKPY/KAOLIEro MHUpa

®usuka — Hayka o mnpupoge. Spienms npupoasl (MC!). dusuueckue sBIEHHS:
MEXaHUYECKHUE, TEIJIOBbIE, JJIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®usnueckue BeJIUYMHBL M3Mepenue (usMueckux BenmuuH. Dusuueckue npubopwl’.
THozpewnocmo uzmepenuii. MexnyHapoHas CUCTEMA €IUHMUII.

Kak ¢u3uka u npyrue ecTecTBEHHbIE HAyKH U3Yy4aloT NPUPOAY. Ecmecmeenno-nayunbli
Memoo No3HauusA: HAOI0OeHUue, NOCMAHOBKA HAYYHO20 BONPOCA, B6blOBUIICEHUE 2UNOMme3,
9KCHepUMEHm No Nnpoeepke 2unomes, o00vsAcCHeHue Habawoaemozo serenus. Onucanue
Quszuueckux A61eHUl C NOMOWbIO MOOENEl.

[Ipenmer u MeTobI HUBHUKH.

Hemoncmpayuu’
1. MeXaHuYeCKHe, TEMIOBEIE, YIEKTPUUECKHE, MATHUTHEIE, CBETOBBIE SBIICHHMSI.
2. dusnueckue NpHOOPHI M MHpOIEAypa INPAMBIX M3MEPEHUI aHAOTOBBIM H

1M (pPOBBIM TPUOOPOM.
3. Onpenenenure norpenHoCTH HKCIEPUMEHTA.
Dponmanvuvie 1adopamopHsvle padomovt Uil 3J1eKMPOHHAL 0EMOHCMPAUUA.
1.0npenenenue 1eHbI ACTICHUS U3MEPUTEIHLHOTO MPUOOpa (MCIOJIB3YS TEXHOJIOTHYECKYIO
KapTy SKCIIEPUMEHTA).
2. Nzmepenne 00bEMa KUIKOCTH U TBEPIOTO Tea
3. Onpedenenue pazmepos mMaivix mei.

Pa3znen 2. [lepBoHayaibHbIe CBeJIEHUS 0 CTPOEHUU BellleCTBA

CrpoeHue BelleCcTBa: aTOMbl M MOJIEKYJBl, ux pazmepsl. Onvlmsi, Ookazviéaroujue
OUCKpemHoe cmpoenue eujecmasa.

JBrm>keHue wyactull BemecTBa. CBs3b CKOPOCTH JBUKEHHS YACTHI[ C TEMIEpPaTypOM.
BbpoynoBckoe aBmxkenue, auddysus. Bzaumoleticmsue wacmuy eeujecmeaq. NpPUmMsdNCEHUe U
OMmmanKueaHue.

ArperaTtHble COCTOSIHMSI BEILIECTBA: CMPOEHUEe 2a308, JHCUOKOCMel U MmEEPObIX
(kpucmannuueckux) men. Bzaumocesazv meducoy ceolicmeamu eeujecms 6 pasHbliX Acpe2amublx
COCMOSAHUAX U UX AMOMHO-MOJIEKYIAPHLIM cmpoeHuem. OcobeHHoCmuy azpe2amHulx COCMOSHUL
8000l.

HMemoncmpayuu?

1. Habnroenne OpOyHOBCKOTO JIBHXKEHUSI.

2. Hab6monenue nuddysun.

Dponmansvusle 1a00pamopHvle padomsl u ONbINLL

1. OreHka AuaMerpa aToMa METOJI0M PSIOB (C HCIIOJIb30BaHUeM (hoTorpaduii).
2. OnbITHI M0 HAOIOACHHUIO TEIJIOBOIO PaCIIMPEHHMS I'a30B.

3.0mbIThl IO OOHAPYKEHUIO ACUCTBUSI CHUIJI MOJIEKYJISIPHOTO TPUTSKEHHUS (21eKMPOHHAA
demoncmpayus,).

! MC — >eMeHTSBI comeprkaHus, BKIIOYAIOIIHE MEXIIPEAMETHBIE CBA3H, KOTOPEIE MTOAPOOHEE PACKPHITEL B
TEMATHYECKOM TUTAHMPOBAHHUH.

2 31ech U manee KypCHBOM 00O3HAYEHBI TEMBI, M3ydEHHE KOTOPBIX MPOBOIUTCSA B O3HAKOMHTEIHHOM ILIAHE.
[emaror camocTosITENLHO ONpesensieT 00beM H3ydaeMoro MaTepHara.

3 Bee JlemoncTpanuu u JlaGopaTopHbie paGoThl, IPEICTABIEHHBIE B COAEPKAHNH, JTOITYCKAETCS (MOXKHO)
TIPOBO/INTD, UCHONB3Ys HH(POPMAIIMOHHBIE U 3JIEKTPOHHBIE TEXHOIOTHH (IIM(POBBIE 00PA30BATEIBHBIE PECYPCHI).
4 311ech ¥ Nanee TIPUBOJUTCS PACIIMPEHHBIN TIEPEYEHE Ta6OPATOPHBIX Pa0OT M OIBITOB, U3 KOTOPOTO yUHUTEIb
JieTIaeT BEIOOp M0 CBOEMY YCMOTPEHHIO.



Paznen 3. /IBu:keHue U B3auMo/ieiicTBue TeJl

Mexannueckoe BHKeHUE. PaBHOMepHOe U HepaBHOMEpPHOE JBUXKEHHE. CKOpPOCTb.
Cpeonsia ckopocms npu HepasHOMEPHOM O8udceHuu. Pacuét myTn u BpeMeHH JIBH)KCHUS.

SIBnenue uHepUMM. 3aKoH uHepyuu. Bzaumooleilicmeue men Kak NpUdUHA USMEHEHUs
ckopocmu 0sudicenusi men. Macca xak mepa unepmnocmu mena. IlnotHocts BemectBa. Ces3v
NJIOMHOCMU C KOTUYECMEOM MONIEKY 8 eOuHuye 00véma eeujecmasa.

Cuna xak XxapakTepucTuka B3aumojeictBus ten. Cura ynpyeocmu u 3akoH ['yka.
Hsmepenue cunvt ¢ nomowwio ounamomempa. SIBleHUe TATOTeHUs U cuna Tsokectu. Cuna
msrcecmu Ha opyeux naanemax (MC). Bec Tena. HeBecomocTs. CiioxeHne CHII, HAPABIEHHBIX
o oaHoil npsimoi. PaBHoneilctBytomas cun. Cuna mpenus. Tpenue ckonvoicenus u mpenue
noxos. Tpenue 6 npupooe u mexruxe (MC).

Hemoncmpayuu’

Habmoienne MexaHu4ecKkoro IBKEHUS Tena.

N3mepenue ckopocTy MPSMOTMHEHHOTO IBHXKCHHS.
Habntonenue siBjaeHUs] UHEPIUH.

Habntoienne n3MeHeHus: CKOpOCTH NP B3aUMOAEHCTBUH Tell.
CpaBHeHME Mace M0 B3aUMOICUCTBUIO TEJ.

CrioxxeHue cujl, HalpaBJICHHBIX MO OJJHOW MPSIMOIA.

7. JleMoHCTpaIys CUIIbl YIIPYrOCTH Ha Pa3IMYHbIX MaTepuaiax.
Dponmanvusle 1ab60opamopHvle padomsl U ONbIMbL,

A e e

1. Omnpenenenre CKOPOCTH PaBHOMEPHOTO JIBMKEHMS (IIapHKa B KUAKOCTH, MOAETU
ANEKTPUIECKOTO aBTOMOOWIIS U T. 11.) (21€KMPOHHAA 0EMOHCIMPAYU).

2. OmpeneneHne CpemHEW CKOPOCTH CKOJIBKEHWsS Opycka WWIM IIapuka IIo
HAaKJIOHHOM TUIOCKOCTH.

3. Onpenenenue MIOTHOCTH TBEPAOTO Tea.

4. OMBITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshKeHUs (Iedopmariun) mpy>KUHbI
OT IPHUJIOKEHHOM CUIIBL.

5. OnepITHI, JTEMOHCTPUPYIOIINE 3aBHUCHUMOCTh CHJIBI TPEHHS CKOJIBKEHHS OT Beca

TCJIa U XapaKTCpa COIIPpUKACAOIINXCA HOBerHOCTCﬁ.

Pa3znen 4. /laBjienne TBEPABIX TeJl, )KMIAKOCTEH M Ira30B

Hasnenue. Cnocobwvl ymeHvuieHUA U ysenuuenus oasnenus. /lasnenue 2aza. 3a8ucumocms
oasnenuss eaza om o00véma, memnepamypul. Ilepedaua oOasnenus meepoviMu menamu,
aorcuokocmamu u eazamu. 3axoun Ilackans. [Ineemamuueckue mawiunvl. 3aBUCUMOCTD JTaBICHUS
KHUJIKOCTH OT Tiyounsl. Coobwarowuecs cocyowi. I uopagnuyeckue mexanusmoi.

Atmocdepa 3emnu u armochepHoe naBieHHe. [Ipuuunvl cyuyecmeosanusi 8030VUIHOU
obonouxku 3emau. Onvim Toppuuennu. Hzmepenue ammocghepnozo Oasnenus. 3asucumocms
ammocghepnozo Oagnenus om evicomvl HA0 YposHnem mops. Ilpubopvl 01 usmepenus
ammocgeprnozo 0asieHusl.

leticmeue oicuokocmu U eaza HA NOSPYICEHHOEe 6 HUX meno. BeITalKUBaromas
(apxumenoBa) cuna. 3akon Apxumeoa. Ilnasanue men. Bozdoyxonnasanue.

emoncmpayuu
3aBUCHMOCTbH JIaBIICHUS Ta3a OT TeMIIepaTyphl.

[lepenava naBiaeHUs KUIKOCTHIO M TA30M.
Coobmaromumecs: Cocypl.
I'mppasinueckuii npecc.
[IposiBnenue aelicTBUst aTMOC(EPHOTO JTABICHHUS.
3aBUCHMOCTh BBITATKUBAIOIIECH CHIJIBI OT O00BbEMa MOTPY)KEHHOW YacTH Tela U
MJIOTHOCTH KUAKOCTH.
7. PaBeHCTBO BBITAIKUBAIOIIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.

S e



8. VYcnoBue TUIaBaHMS TeN: IUIABAHWE WM TOTPYKCHHE Tl B 3aBUCHMOCTH OT
COOTHOIIEHUS INIOTHOCTEN Tela U KUAKOCTHU.
@ponmanvHble 1aOOPAmMopHbLe pAGOMbL U ONBINBL

1. HccnenoBanue 3aBHCHMOCTH Beca Tella B BOAE OT 00bEMa MOTPYXKEHHOH B
KUJKOCTb 4aCTH TeJa.

2. Omnpenenenre BbITAIKUBAIOIIEH CHUJIbI, JEMCTBYIOLIEH Ha TEJIO0, MOTPYXKEHHOE B
KUJKOCTb.

3. [IpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIECH CHJIbI, JCHCTBYIOLIECH Ha TEJIO B
XKUJKOCTH, OT MACCHI TEJA.

4. OnpIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOILEN CUIIbI, IEHCTBYIOLIEH

Ha TEJIO B XHUJAKOCTH, OT 00bEMa NOrpy:KEHHOM B JKUAKOCTb YacTH Teja U OT IUIOTHOCTH
KUJIKOCTH.

S. KoHcTpynpoBanue apeoMeTpa MM KOHCTPYUPOBAHHE JIOJKH U OIPEIEICHHE €€
Irpy30N0AbEMHOCTH.

Paznea 5. PaGora u MomHoCTh. JHEprus

Mexannyeckast pabota. MOILTHOCTb.

IIpocTele MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHas IJIOCKOCTb. [Ipasuno pagnosgecus
puiuaza. Ilpumenenue npasuna pagrosecusi pvluaza K ON0KY. «3010moe npagunioy MexaHuku.
KIIJ mpocThix Mexanu3MoB. [IpocTbie MeXaHU3MBbI B ObITY M TEXHHKE.

Mexannyeckass dHeprusa. Kunemuueckas u nomenyuanvHas 3Hepeus. Illpespawjenue
00HO020 8U0A MEXAHUYECKOU dHepeUul 8 Opy2oti. 3aKOH COXPAHEHUS SHEPTUU B MEXaHUKE.

Jemoncmpayuu

1. [Tpumepsl NPOCTHIX MEXAaHU3MOB.

®Dponmanvusle 1abopamopuvie’ padbomut u onvimot?

1. Omnpenenenuve pabOThl CUIBI TPEHHUS MPU PABHOMEPHOM JIBIKEHUHU Tejla IO
TOPU30HTAIBHOM MMOBEPXHOCTH.

2. HccnenoBanue ycinoBuil paBHOBECHS pblyara.

3. N3amepenne K11l HakTOHHOM MIJIOCKOCTH (271EKMPOHHAA 0EMOHCIMPAYUSL).

4. N3ydeHue 3akoHa COXpaHEHUS] MEXaHUYECKOW DHHEPruM  (971eKmpoHHAaAsA
demoncmpayus).
8 KUIACC

Pa3nea 6. TensioBbIe sIBJICHUSA

OcHogHble NONOJCEHUsT MONEKYIAPHO-KUHEMUYeCKOl meopul CMmpoeHus 6ewecmsd.
Macca u pasmepor amomos u monexyn. Onvlmol, NOOMEePHCOAOUUE OCHOBHBLE NOJIONCEHUS
MONEKYISIPHO-KUHEMUYECKOU meopuu.

Mogenu TBEPAOTO, KUAKOTO U ra3000pa3sHOr0 COCTOSIHUE BelecTBa. Kpucmaniuueckue
u amopguvie mena. OOvschHenue C8OUCME 2a308, HCUOKOCMEU U MEEPObIX Mel HA OCHO8E
NONOMNCEHULl  MONEKYIAPHO-Kunemuyeckot meopuu. CMadyuBaHUE U KANULIAPHbIE SI6IEHUSL.
Tennosoe pacwupenue u cocamue.

Temmneparypa. Ces13b memnepamypuvl co CKOPOCHbIO MENLO08020 OGUNCEHUSL HACMUY.

Buytpennsis sHeprus. Cnocobvl usmMeHeHuss 6HympenHell SHepeuu. menionepeoaia u
cosepuienue pabomol. Buovl menionepedauu: menionpo8oOHOCHb, KOHBEKYUS, ULYYEHUe.

KonnuectBo TemioTel. Yoervnas mennoémkocme sewecmsa. Tennoobmen u meniogoe
pasHosecue. YpasheHue menioso2o bananca.

Inasnenue u omeepoesanue KpUCMALIUYECKUX eewjecms. YoeibHas menioma
nnasnenus. Ilapoobpazosanue u konoencayus. Ucnapenue (MC). Kunenue. Yoenvnas menioma
napoodpazoeanus. 3asucumocmes memMnepamypbl KUNEeHus Oom ammoc@epHoco OasieHus.
Brasxcnocmu 6030yxa.

DHeprus TOIUTUBA. YOelbHAsl menioma c2opanusl.



Ipunyuner pabomuvr mennosvix oeucameneu. KIIJ] mennosoco Oeucamens. Tennogvie
osueamenu u 3awuma okpyicaowei cpedwt (MC).

3akon coxpanenus u npespaujenus suepeuu 8 meniosvix npoyeccax (MC).

JHemoncmpayuu

1. Habnronenne OpoyHOBCKOTO JBUKEHUSI.

2. Hab6monenue muddysum.

3. Habmtonenue siBjaeHU cMauyMBaHUS U KaWJUISIPHBIX SIBJICHUM.

4. HaGnronenue TenioBoro pacumupeHus Tel.

5. WN3menenue naBneHus rasza IOpU HM3MEHEHMM OO0bEMa M HarpeBaHUU WIH
OXJIAKJCHUH.

6. [IpaBuna n3mMepeHus TeMmepaTypsl.

7. Buns! Teronepenaun.

8. OxnaxkJieHue Npu COBEPIIEHUHU PaOOTHI.

0. Harpesanue nipu coBepiieHUN padOThl BHEUTHUMH CUIaAMH.

10.  CpaBHeHME TEMIOEMKOCTEN pPa3IUYHbIX BEIECTB.

1. Ha6mronenue kumneHusl.

12.  HaGmroneHue mocTosHCTBA TeMIIEpaTyphl MPH TIaBJICHUH.

13. Moenn TeIIOBEIX ABUTATEIIEH.

Dponmanvusle 1ab6opamopHvle padomvl U ONbvIMbl

1. OnpITel 1O OOHapyXKeHHIO JEHCTBUS CHUJ  MOJIEKYJISIPHOTO TMPUTSHKEHUS
(271eKmponHnan 0emoncmpayus).

2. OMnBITHI 110 BBIPAIMBAHUIO KPUCTAJVIOB IOBAPEHHOM COJIM WIIM caxapa.

3. OnbIThl IO HAOMIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUAKOCTEH U TBEPABIX
Tel.

4. Omnpenenenue naBiaeHUs BO3AyXa B OAJIIOHE MITIPHUIIA.

5. OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh JaBJICHHs BO3JyXa OT €ro o0béma u
HarpeBaHus WIH OXJIaKICHHUSI.

6. HabGnmionenne  u3MeHeHUsT BHYTPEHHEW SHEpruuM Tela B pe3ynbTare
Terionepeiayu U paboThl BHEUTHUX CHIL

7. UccnenoBanue sBieHUs TeruiooOMeHa MPH CMEIIMBAHUU XOJIOJAHOW U ropsyeit
BO/IBL

8. HccnenoBanue npoiiecca ucnapeHusl.

0. OrnpeneneHre OTHOCUTENIBHON BIIAXKHOCTH BO3/yXa.

10. Onpedenernue yoenvbHOU meniomvl NIAGIEeHUs TbOd.

Pa3znen 7. diekTpuyeckne H MAarHuTHbIE SIBJICHUSI

Onexmpuszayus men. JIBa pona 31eKTpUYECKUX 3apsioB. B3aumoeiicTBue 3apsikeHHBIX
TeN.

Onexrpuueckoe nose. [Ipunyun cynepnosuyuu d1eKkmpuieckux nojei (Ha KaiecmeenHom
yposHe).

Hocumenu snexmpuueckux 3aps006. dnemenmaphulii snekmpuyeckui 3apso. Cmpoenue
amoma. 1IpoBOTHUKY 1 AUDIEKTPUKHU. 3aKOH COXPAHEHUS DIIEKTPUUECKOIO 3apsja.

OnexTpuueckuil TOK. Ycenosus cywecmeosanus snekmpuyeckozo moka. VICTOUHHKH
MOCTOSIHHOTO ToKa. JIeWCTBUS 3JEKTPUUECKOro TOKa (TEMIOBOE, XUMHUYECKOE, MarHUTHOE).
Dnexmpuyeckuli MoK 6 HCUOKOCMAX U 2a3aX.

PaboTa W MOIIHOCTH 3JEKTPUUECKOTO TOKa. 3axon [[coyna—/lenya. Dnekmpuueckue
yenu u nompebumenu 31eKMpudeckou sHepeuu 6 oOvimy. DnekTpuueckas nenb. Cuia Toka.
Onexktpuueckoe HampspkeHue. CONPOTHBICHHE IPOBOJHUKA. YOervHoe conpomusieHue
sewecmea. 3akoH Oma i ydacTka nenu. [locienoBaTenbHOE M NapajuIeIbHOE COEAMHEHUE
IIPOBOJHUKOB. Kopomxoe 3amvikanue.



[ToctostHHBIE MarHuThl. B3auMoaelcTBUE TOCTOSSHHBIX MAarHuToB. Maenummuoe nore.
Maenumnoe none 3emnu u e2o 3Hauenue Ons JHcusHu Ha 3emne. Onvim Opcmeoda. Maecnummuoe
noie anekmpuyeckoeo moka. Ilpumenenue snekmpomazhumos 6 mexHuke. [leticmeue
MA2HUMHO20 NOJSL HA NPOBOOHUK C MOKOM. JDIeKmpoogueamenb HNOCMOAHHO20 MOKA.
Hcnonvzosanue snekmpoosucamerneti  mexHu4ecKux yCmpoucmeax u Ha mpaHcnopme.

Onvimvl  Dapaodesn. AHenenue onekmpomaznumuou  unoykyuu. Ilpasuno Jlenya.
Onexmpocenepamop. Cnocodvl nonyueHusi 2NeKMpudeckou sSHepeuu. IEKTPOCTAaHLIUU Ha
BO300OHOBIISIEMBIX HCTOYHHKAX YHCPTHH.

Jemoncmpayuu

1. DneKkTpu3aius Teil.

2. JIBa pojia AIEKTPUYECKUX 3apsA0B M B3aUMO/ICHCTBUE 3apsKEHHBIX TEJl.

3. YCTpoUCTBO U IEHCTBHE IEKTPOCKOTIA.

4. DnexTpocTaTHuecKas NHIYKIIHSL.

5. 3aKOH COXpaHEHHUs IINEKTPUUECKUX 3apSAI0B.

6. [TpoBOAHMKY W AUDITIEKTPUKH.

7. MopenupoBaHu€e CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO TTOJIS.

8. M CcTOYHMKH OCTOSTHHOTO TOKA.

0. JIefCTBHS 3IEKTPUIECKOTO TOKA.

10. DIJIEKTPUYECKHUI TOK B )KUIKOCTH.

1. I"a30BBIit pa3ps.

12. H3Mepenne cuibl TOKa aMIIEpMETPOM.

13.  H3MepeHue aIeKTpUYECKOr0 HAIPSHKEHHS BOJIBTMETPOM.

14. Peocrar n marazuH cOnpoTHBIICHH.

15. BsanMonelicTBre MOCTOSHHBIX MAarHUTOB.

16. MopaenupoBaHre HEBO3MOXKHOCTH Pa3ICIICHUsI TIOJIIOCOB MarHUTA.

17. MoenupoBaHre MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

18. OnbIT OpcTena.

19. MarsuTHO€E 1oJie TOKa. DJIEKTPOMAarHmr.

20. JlelicTBME€ MarHMTHOTO TOJIS1 HA MPOBOIHUK C TOKOM.

21. DIIEKTPOABUTATEIIb IOCTOSIHHOTO TOKA.

22. HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOM WHTYKIIHH.

23. OnbiThl Dapajes.

24. 3aBUCUMOCTh  HampaBJICHUS] HMHAYKIIMOHHOIO TOKAa OT  YCIOBUH  €ro
BO3HUKHOBEHUS.

25. DIIEKTPOTEHEPATOP MOCTOSHHOTO TOKA.

Dponmanvuvle 1adbopamopHbvle padOMbL U ONLIMbL

1. OneiTel 1O  HAOMIOACHWIO  DJIEKTPU3ALMKA  TE€N  WHAYKIMEHW ©  TpH
COIIPUKOCHOBEHHH.

2. HccnenoBanue ASHCTBUS AIEKTPHUYESCKOTO TIOJIS Ha TPOBOJHUKHU M TUDJICKTPUKH.

3. COopka u mpoBepKa pabOThI AMEKTPUIESCKOH IETTH MOCTOSTHHOTO TOKA.

4, N3mepenue u peryiupoBaHUe CUITbI TOKA.

5. N3mepenue u perynupoBaHue HapsiKEHUS.

6. Uccneoosanue 3asucumocmu Ccuivbl mMoKd, uoyujeeo uepes pe3ucmop, om
CONPOMUBTIEHUS Pe3UCMOPA U HANPAICEHUSL HA pe3UCmope.

7. Onvimsi, OdemoHcmpupyouue 3a8UCUMOCMb NEKMPULECKO20 CONPOMUBTIEHUs
NPOBOOHUKA OM €20 ONUHbL, NIOUAO0U NONEPEYHO20 CeYeHUs U Mamepudaa.

8. IIposepka npasuna ciodxicenuss HanpsAHCeHUL NPU NOCe008aAMENbHOM COeOUHEHUU
08YX pe3uUcmopos.

9. Ilposepka npasuna 013 cuibl moxa npu NaApaiieIbHOM COeOUHEeHUU Pe3UCTOPOS.

10. Omnpenenenre pabOTHI AIEKTPUIECKOTO TOKA, UIYIIETO YePE3 PE3UCTOP.

11. OnpeneneHI/Ie MOIIIHOCTHU 3JICKTPUYICCKOTO TOKa, BBIZCIIEMOI Ha PE3UCTOPEC.



12.  HccnepoBaHue 3aBUCHUMOCTM CHJIBI TOKa, HAYLIErO0 4Yepe3 JIAaMIOUKy, OT
HaIIpsDKEHUsS HA HEN.

13.  HccnenoBaHue MarHUTHOTO B3aUMOJAEHCTBUS IOCTOSIHHBIX MarHUTOB.

14.  V3yueHwe MarHMTHOTO TMOJISI TOCTOSHHBIX MAarHUTOB IpPH WX OOBEIMHECHHH U
pas3JciIeHuN.

15.  HccnenoBanue neiCTBUS 3JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEIIKY.

16.  OmnbIThl, AEMOHCTPUPYIOLIUE 3aBUCHUMOCTb CHJIbI B3aUMOJICHCTBUS KATYILKH C
TOKOM M MarHUTa OT CUJIbl TOKA M HallpaBJICHUs TOKa B KaTYIIIKE.

17. N3yuenune neicTBrUs MarHUTHOTO IIOJIS1 HA IIPOBOJHUK C TOKOM.

18.  H3yuenue pabomul snekmpoosucamensi.

19.  Usmepenue KIIJ] anekrpoaBUraTesibHON YCTaHOBKH.

20.  OmnbITBl 1O  HUCCIEAOBAHUIO  SIBICHUS  JJEKTPOMArHUTHOM  MHJIYKIMH:

HUCCICIOBAaHUC W3MCHCHHI 3HAUCHHS 1 HaIrpasJICHUS WHAYKOWMOHHOI'O TOKA.

9 KJIACC

Pa3nen 8. Mexanuyeckue siBJICHUSA

Mexannueckoe ABmkeHue. MatepuanbHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOTO JBWXKEHUs. PaBHOMepHOe TpsAMOJMHEWHOEe [BMWXKeHue. HepasHnomepHoe
npamonunelnoe osudxcenue. CpeqHSISt U MSHOBEHHAS CKOPOCMb mend NpU HEpaBHOMEPHOM
0BUIICEHUU.

Yckopenue. Pasnoyckopennoe npsamonunetinoe osudxcenue. CBOOOTHOE TaJIeHUE.
Onvimul anunes.

Jlunetinas u yenosas ckopocmu. L{lenmpocmpemumensroe yckopeHue.

[TepBriit 3akon HeroToHa. Bropoii 3akon Herotona. Tperuit 3akon Hetorona. [lpunyun
CYNepno3uyu Cui.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpeHus: cuna mpenus CKOIbICeHUsl, CULad MpeHus
noKosi, opyaue Uobl MpeHusl.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TSTOTEHHUS. YCKOpEHHE CBOOOJHOTO MaJeHUS.
Jsuoicenue naanem eokpye Connya (MC). Ilepsas xocmuueckas cxopocms. Hesecomocmv u
nepezpy3Ku.

PaBHOBecue marepuanibHOW TOUKH. AbconomHno meépooe meno. Pasnosecue meépoozo
meia ¢ 3aKpeniéHHou ocvio epaujenus. MOMEHT CUIbl. Llenmp msocecmu.

Nmnynsc tena. Usmenenue umnynvca. Mmnynrsc cunvl. 3aKOH COXpaHEHUs HMITYIIbCA.
PeaktuBnoe nemxenue (MC).

Mexannyeckas pabota u MomHocTs. PaGota cun tskectH, ynpyeocmu, mpenus. Cesa3b
sHepeuu u pabomul. IloTeHlManbHAsE 3HEPrUs Teja, MOTHSATOrO HaJl MOBEPXHOCTHIO 3EMIIH.
Ilomenyuanvnas ouepeus cocamou npyscunvl. Kunernueckas osHeprus. Teopema o
KUHemuyeckou dHepauu. 3aKOH COXPaHEHUsI MEXaHUYECKON SHEPTHUU.

Hemoncmpayuu

1. HaGnrogenne MexXaHMYeCKOTo JBMDKCHHS Tella OTHOCHUTEIBHO pPa3HbIX Tei
oTcuéra.

2. CpaBHeHME TMyTe W TpPAEKTOpUW JBMXKEHHS OJHOTO W TOTO K€ Tena
OTHOCHUTEIIBHO Pa3HBIX TEJl OTCYETA.

3. H3MepeHnne CKOpOCTH U yCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUS.

4. HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JIBUKEHHUS.

5. Habmroienne ABM>KEHUS TeNa M0 OKPYKHOCTH.

6. Habnmronenne MexaHWYeCKUX SBJICHHM, NPOUCXOMASIIUX B CHCTEME OTCUETa
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEIFHO KaOMHETa (PU3UKU.

7. 3aBUCHUMOCTb YCKOPEHHMS TEJIa OT MAcChl Te€Jla U IEUCTBYIOIIEH Ha HETO CHUJIBI.

8. Habmroienne paBeHCcTBa CUJI PU B3aUMOICHCTBUM TEll.

9. HM3Mmenenue Beca Tena IprU YCKOPCHHOM ABHKCHUU.



10.  Ilepenaua umnynbca nNpu B3aUMOJCHCTBUM TEN.

11.  IIpeobpa3oBaHusi JHEPTUU MPH B3AaUMOICHCTBUH Tell.

12.  CoxpaHeHME UMITYJbCA IIPU HEYIIPYTOM B3aUMO/IEHCTBUU.

13.  CoxpaHeHME UMITyJbCA IIPU A0COIOTHO YIIPYTrOM B3aUMOAECHCTBUU.

14.  HaGmnromeHue peakTUBHOTO JIBHKCHUSI.

15.  CoxpaHeHHE MEXaHUYECKOM HEPTUU IIPU CBOOOJHOM IMAJCHUH.

16.  CoxpaHeHme MEXaHWYECKOW OSHEPruM IpH IBIKEHUH Tela NOJ JeiCTBHEM
MPYKHHBL.

@ponmanvusle 1adOpamopHvie padomuvl U ONbINbL

1. Koncmpyuposanue mpaxma 0na pazeona u OanvHeuuieco  pasHOMEPHO20
OBUIICEHUS WLAPUKA UTIU TNENEICKU.

2. Omnpenenenre cpeHEd CKOPOCTU CKOJIbKEHUS OpycKa WM JABM)KEHUS 1IapHuKa Mo
HAaKJIOHHOM IJIOCKOCTH.

3. OmnpenerneHne yCKOpEHHsl Tela MPU PaBHOYCKOPEHHOM JABIDKEHHH TI0 HAKIIOHHOM
MJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH TIYTH OT BPEMEHH ITPH PAaBHOYCKOPEHHOM JIBHKEHUH
0e3 HauaIbHOU CKOPOCTH.

5. HccnenoBanue 3aBHCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHUSI OT CHJIBI HOPMAaJIbHOTO
JTABJICHHUS.

6. Omnpenenenne kodPPUIMEHTa TPEHUS CKOTBKEHUS.

7. Ornpenenenne KECTKOCTH MPYKUHBI.

8. Omnpenenenve pabOThl CUIBI TPEHHUS MPU PABHOMEPHOM JIBIJKEHUHU Tejla IO
TOPU30HTAIBHON TTOBEPXHOCTH.

9. Omnpenenenue paboThl CHIBI YIPYrOoCTH MPH MOIbEME I'py3a € UCHOJIb30BAHUEM
HETO/IBM)KHOTO U TOJBMKHOTO OJIOKOB.

10. H3ydeHune 3aKkoHa COXpaHEHUs SHEPTUH.

Pa3nen 9. Mexann4yeckue KoJ1e0aHUA U BOJHBI

KonebatenpHoe nBmkenre. OCHOBHBIC XapaKTEPUCTUKH KOJI€OAHWI: TEPHUOJ, 4acTOTa,
amrmutyna. Mamemamuueckuti u npyscunHvidl maamuuku. llpespawenue snepeuu npu
KoebamenvbHOM OBUNCEHU.

3aryxaromue konedanus. BeinyxaeHusie koiebanus. Pezonanc.

Mexannyeckue BOJHbI. CBOMCTBa MEXaHHYECKUX BOJH. [Ipodonvubie u nonepeurvie
80/1Hbl. [{1UHa 801HbL U CKOPOCMb €€ pacnpocmparenus. Mexanuueckue 801161 8 meEpoom mere,
ceticmuyeckue 801wl (MC).

3ByK. I pomrxocmbs 38yKa u gvlcoma mona. Ompasicenue 38yka. Mngpassyk u yiempazeyx.

Hemoncmpayuu

1. Habmronenue xoneGaHuil Te moJ| 1eHCTBUEM CHIIBI TSHKECTH U CUJIBI YIIPYTOCTH.

2. Habmonenue xoneGanuii rpy3a Ha HUTH U Ha TPY>KUHE.

3. Habmtoienue BBIHYXIEHHBIX KOJIEOaHHI U pEe30HAHCA.

4, PacnipocTpaneHue npo0JbHBIX U ITOMIEPEYHBIX BOJIH.

5. Habmtoienne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTUYECKHI1 pe30HaHC.

Dponmanvuvie 1adopamopHsvle padomovl U ONbIMbl

1. Omnpenenenre 4acTOTHI U IEproia KoJebaHuit MaTeMaTHYeCKOTO MasiTHHUKA.

2. Onpenenenve dYacToThl W TMepuojaa KoJeOaHW MPYKHUHHOTO MasTHUKA
(21eKmponnas demoncmpayus).

3. HccnenoBanue 3aBUCMMOCTH MepHOJa KoJeOaHUN TOJBEINICHHOTO K HUTH Tpy3a
OT JUIMHBI HUTH.

4, HccnenoBanue 3aBUCUMOCTH TiepHOJa KoJeOaHUN MPYKUHHOTO MASTHHUKA OT

Macchl I'py3a (271eKmpOHHASL OEMOHCIMPAYUSL).



5. [IpoBepka HE3aBUCUMOCTH NIEPHOJIa KOJIeOaHUM rpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl rpysa.

6. OnbITE, JAEMOHCTPHUPYIOUINE 3aBUCHMOCTH IEpHOJa KOJeOaHHH NpPYKHHHOTO
MadTHHKA OT MAaCChbl I'py3a U KECTKOCTHU MPY>XUHBI.
7. W3mepenune yckopeHus: CBOOOHOTO MAJICHUS (271eKMPOHHAA 0eEMOHCMPAYUsL).

Pa3nes 10. DinekTpoMarHuTHOE 1M0J1e M 3JIEKTPOMATHUTHbIE BOJTHbBI

DONEeKTpOMarHUTHOE MoJje. DIEeKTPOMarHUTHbIE BOJHBL. C80licmea 31eKmpoMacHUmmbIX
gonn. Illkana snexmpomachumuvlx 6o0aH. Mcnonvbzoeanue 31eKMPOMASHUMHBIX GOIH Ol
COMOBOIL CBA3U.

DnekTpoMarHuTHas pupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu

1. CBoiicTBa 3€KTPOMarHUTHBIX BOJIH.

2. BonHoBbIE CBOICTBa CBeTA.

@Dponmanshsie 1abopamopnvle’ pabomol u onvimor’

1. V3yueHue cCBOMCTB MEKTPOMArHUTHBIX BOJIH C IIOMOIIbIO MOOUIIBHOTO TeIe(OHa.

Pa3znen 11. CBeToBbI€e sIBJIEHUS

JlygeBast monenb cBera. Mcrounuku cBera. [Ilpamonunetinoe pacnpocmpanenue ceemad.
3ammenusa Connya u Jlynoi. OTpaxkenue cBera. [lnockoe 3epkano. 3aKon ompadxceHus céema.

[Ipenominenue cBeta. 3aKkoH MpeOMIICHUSI cBeTa. [lonHoe 6HympeHHee ompasiceHue
ceema. Hcnonv3oeanue noiHo20 HympenHe20 OmpaxiCceHusi 8 ONMU4ecKux c8emogooax.

Jlunza. Xox nydedt B smH3e. Onmuyeckas cucmema ¢homoannapama, MUKpOCKONd u
meneckona (MC). [ nas kax onmuueckas cucmema. bausopykocms u 0anbHo30pkocmes.

Pasnooicenue benoco ceema 6 cnexkmp. Onvimvl Hvtomona. Cnoowcenue cnekmpanbHbix
48emoa.

emoncmpayuu

1. [IpsimonuHelHOE pacpoCTpaHEHUE CBETA.

2. OtpaxxeHue cBeTa.

3. [Tonyuenue n306pakeHHii B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

4. [Ipenomiienue cBera.

5. OnTHYECKUN CBETOBOJI.

6. Xon tydeid B coOuparomei JTuH3e.

7. XoJ ny4del B pacCeUBaloOIEH JIMH3E.

8. [Tony4yenue n300pakeHUI C TOMOIIIBIO JTHH3.

0. [Mpunnun neiictBus doroanmnapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mogens riaza.

11.  Paznoxenue 6e10ro cBeTa B CHEKTP.

12.  Tlomyyenue Gesnoro cBeTa Mpu CIOKEHHH CBETA Pa3HBIX IIBETOB.

@ponmansusle 1a60pamopHvle paGomul u ONbINILL

1. HccnenoBanue 3aBUCUMMOCTH yIJia OTPaXKEHUSI CBETOBOTO JIyda OT yriia MaJeHHUs.

2. N3ydeHne xapakTepucTUK H300pakeHUs ITpeIMeTa B TNIOCKOM 3epKalle.

3. HccnenoBanue 3aBUCMMOCTH yria HPeIOMJIEHHS CBETOBOIO Jiyda OT YrIJa
MaJICHUs] Ha TPAHUIIE «BO3TYX—CTEKIION.

4. [Tonyuenue n300pakeHH ¢ TOMOIIBIO COOMPAIOIIEH TNH3HI.

5. Omnpenenenre (HOKYCHOTO PAaCCTOSIHUS U ONTHYECKON CHIIBI COOMPAIOIIEH JTHH3BI
(21eKmponHas demoncmpayus).

6. OnBITHI MO PA3I0KEHUIO OEIOTO CBETA B CIIEKTP (2/1eKMPOHHAA 0eMOHCIMPAUUL).

7. OnBITHI IO BOCIPHUATHIO [BETA MPEIMETOB MPU UX HAOTIOACHUH Yepe3 I[BETOBBIC

(GUIBTPBIL.



Pa3jnen 12. KBanTOBBIE SIBJIEHUSA

Onwvimet Peszepgpopoa v mitaneTapHas Mojienb atoma. Mogens atoma bopa. Ucnyckanue u
noznowjenue ceema amomom. Keanmai.

PagnoaktuBHOCT. Anbgha-, bema- u eamma-uziyyenus. CTpOEHHE aTOMHOTO sIIpa.
Hyxnounas moodenvs amomuoco sdpa. Hzomonwi. PaouoaxmusHvle npespawenus. Ilepuoo
noypacnada amomHusix s0ep.

SnepHble peaknuu. 3aKOHBI COXPAHEHHUS 3apsAOBOrO M MAacCOBOrO 4HceN. Peaxkyuu
cunmesa u denenus saoep. Mcmounuxu snepeuu Connya u 36é¢30 (MC).

Snepnast sHepretuxa. /leucmeus paouoaKmueHbIX UIYYEHUU HA HCUBbLE OPSAHUIMbL

(MC).

Jemoncmpayuu

1. CrieKTphl U3JIy4yeHUs U MOTJIOIIEHNUS.

2. CrieKTphl pa3Iu4HbIX a30B.

3. Criextp BoAOpO/Ia.

4. Habmtonenue Tpekos B kamepe BuibcoHa.

5. Pabota cuérunka HOHM3UPYIOMINX U3TYUEHUI.

6. Peructpanus uznydeHust npupoJHbIX MUHEPAJIOB U IMPOJAYKTOB.

Dponmanvuvle 1a60pamopHvle padomsvl U OnviMsl

1. HccnenoBanue TpeKoB: U3MEPEHHE PHEPTUM YACTUIIBI [0 TOPMO3HOMY IYTH (TIO
dboTorpadusim) (a1eKkmponnan 0emoHcmpayus).

2. N3mepenue pannoakTuBHOTO (hOHA (I71EKMPOHHAA OEMOHCMPAYU).

IHoBTOpPHUTEILHO-00001IAKOIIUI MOAYIb

[ToBTOpHTENBEHO-0000MAtONMI  MOIYNb IMpeJHAa3HA4YeH ISl CHUCTEMAaTH3alld ¢
00001IeHNs TPEAMETHOTO COJCPIKAHMSI U OTIBITA JIESITEIbHOCTH, MPUOOPETEHHOTO IPH M3YYCHUN
BCEro Kypca (pu3ukm.

[lpy w3ydeHUH [MAHHOTO MOAYJIS pEATU3yIOTCS ¥ CHCTEeMaTHU3UPYIOTCS  BHJIBI
IEATeNbHOCTH, HA OCHOBE KOTOPBIX OO0ECIeYMBAaeTCSd JOCTIDKEHHE TPEIMETHBIX |
METanpeAMETHBIX TUIAHUPYEMBIX PE3YJIbTaTOB 0Oy4deHHs, GOPMHUPYETCS €CTECTBEHHO-HAay4YHas
IPaMOTHOCTh: OCBOEHHME HAy4YHBIX METOJIOB HCCIEOBAaHHS SBJICHUH NPUPOABI M TEXHHKH,
OBIIAJICHUE YMEHUSIMHU OOBACHATH (HU3MYECKUE SBICHUS, NPUMEHSAS IOJydeHHBIC 3HAHUS,
pemIaTk 33/1a4u, B TOM 4YHCJIe KAYeCTBEHHBIC M AKCIIEPUMEHTAIIBHBIE.

[TpuHIMIIHATBEHO AEATEIBHOCTHBIM XapaKTep IaHHOTO pa3jieNa pealu3yercsl 3a CYET
TOTO, YTO Y4Jallluecs BHIMOJIHSIIOT 33/1aHKs, B KOTOPBIX UM e JIaracTcs:

" Ha OCHOBE IIOJy4CHHBIX 3HAHWH pAcloO3HaBaTh W HAyYHO OOBSACHATH (DU3NYECKHUE
SIBJICHUS B OKPY)KaIOIIEH MPUPOE M MOBCEIHEBHOM KU3HHU;

" WCIIOJIB30BAaTh I10]] PYKOBOACTBOM I1€/1arora Hay4HbIe METOJIbl UCCIECAOBAHUS (PU3HUECKUX
SIBJICHUI1, B TOM YHCIIE JUIS TIPOBEPKU TUIIOTE3 U MOIYYCHUSI TEOPETHYECKHUX BBIBOJIOB;

" OOBACHATH C OMOPOM HA JUIAKTUYECKUI Marepualsl 1mociie OOCY)KIACHHS C Ielarorom
Hay4YHbIE OCHOBBI Han0O0JIee BAKHBIX JOCTHKCHUI COBPEMEHHBIX TEXHOJIOTUH, HaIpuMmep,
MPaKTHYECKOTO HCIOJIB30BAHUS PA3IMYHBIX HMCTOYHWKOB SHEPIMM Ha OCHOBE 3aKOHA
MIPEBpAILEHUS U COXPAHEHUS BCEX U3BECTHBIX BUI0B SHEPTUHU.

Kaxnas w3 TeM JaHHOTO pasjena BKJIHOYAeT SKCHEPUMEHTAJIbHOE MCCIIEeJOBaHUE
o0o01maromiero xapakrepa Ha yCMOTpPEHHE Iejarora u mpu ero nomouiu. Pasnen 3aBepuiaercs
MIPOBECHUEM TUAarHOCTUYECKOM 1 OLIEHOYHOM pabOThI 32 KypC OCHOBHOM IIKOJIBI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

B menom pesynbratel ocBoeHus oOydatonumucs ¢ 3[1P yae6HOTrO mpenmera «Du3ukay»
JOJDKHBI COBIIAJATh C pe3yJibTaTaMU TMPUMEPHON pabodeid MporpaMMbl OCHOBHOTO OOIIIETro
oOpa3oBaHUsI.

Haunbonee 3HaYMMBIMU SBJISIOTCS:

JIMUHOCTHBIE PE3YJIbTATDI:

MOTHUBAIMS K OOYUESHHIO U I[eJICHANPABICHHON T03HABATEILHON e TEIHHOCTH;

YCTaHOBKa Ha OCMBICICHHE JIMYHOTO OMbITa, HAOMIOAEHUH 3a (QU3NYECKUMHU
IKCIIEPUMEHTAMH;

YCTaHOBKA Ha OCMBICJICHUE PE3yIbTaTOB HAOIIOCHUHN 32 TPUPOJHBIMH U TEXHOTEHHBIMHU
SIBJICHUSIMU C TIO3ULIUN (PU3UYECKUX 3aKOHOB;

CIIOCOOHOCTH OIIEHUBAThH MPOUCXOSAIINE U3MEHEHHS U UX TIOCIEICTBUS; (OPMYIUPOBATH
Y OIIEHUBATH PUCKU, POPMUPOBATH OTIBIT;

TIOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHYECKYIO JEATeIbHOCTH (MIpHU
COBMECTHOM BHITIOJTHEHUH JTA0OPATOPHBIX MPAKTHUECKUX PadboT);

yMEHHUE pa3nudaTh y4eOHbIC CUTYAIlMH, B KOTOPBIX yuarquiics ¢ 3[1P MmoxeT neiicTBoBaTh
CaMOCTOSITEJIPHO, W CUTYyaIlMH, TJI€ CIEAyeT BOCIIOJBh30BATHCS CHpPaBOYHON WHMOpMaImen u
JIPYTUMHU BCTIOMOTATEIIbHBIMU CPEICTBAMU;

CrOCOOHOCTh TIPHHUMATH PEIICHHE B JKU3HEHHOW CHUTyalldd Ha OCHOBE IepeHoca
MOJTYYCHHBIX B X0/1¢ 00y4eHUsT (PU3NYECKUX 3HAHUN B aKTyaJbHYIO CUTYAIIHIO;

CIOCOOHOCTh COONIIOAATh B TMOBCEIHEBHOW JKM3HHM TpaBHUJIa JIMYHOW O€30MacCHOCTH Ha
OCHOBE MOHUMAaHUS (PU3UUECKUX SIBJICHUN U 3HAHUS 3aKOHOB (DU3UKU;

YMEHHME KPUTUYECKH OLICHHMBAThH MOJYyYEHHYIO OT coOeceHUKa UHPOPMAIIIO, COOTHOCS
ee co 3HaHHuEeM (U3NYECKUX 3aKOHOB;

CIOCOOHOCTH MepeaTh CBOM COOOpakKeHUsI, YMO3aKIIOUCHUS TaK, YTOObI OBITh TMTOHSATHIM
JIPYTUM YeJI0OBEKOM;

a/IeKBaTHOCTb MOBEJCHHs 00y4aIONIerocsi ¢ TOUKH 3pEHUs] OMACHOCTH MJIK 0€30MacHOCTH
Ui ce0sl UK JJIs1 OKPY’KaIOLIUX;

yBa)XE€HUE K TPYAY U pe3ylbTataM TPYAOBOU JESITeIbHOCTH;

yriayOiieHne MpeACcTaBlIeHUH O LEOCTHOM KapTHHE MHUpPAa Ha OCHOBE MPUOOPETEHHBIX
HOBBIX €CTECTBEHHOHAYYHbBIX 3HAHUI U MPAKTUYECKUX YMEHUH.

METAITPEMETHBIE PE3YJIbTATBI

Osnadenue yHusepcanibHblMu yUeOHbIMU NOZHABAM EJILHBIMU OClICIBUAMU:

BBISABIIATH PUYMHBI U CICACTBHS MPOCTHIX (U3UUYCCKUX SIBJICHUI;

onpenenath (hU3NYECKUE TOHSATHUS, CO3/1aBaTh OOOOIIEHHs, YCTaHABIMBATh AHAJIOTHH,
KJIACCHU(HUITUPOBATh, CAMOCTOSATEIBHO BHIOMPATh OCHOBAHUS M KPUTEPUH JUIS KIIacCU(DUKALINH,
UCTIOJIb3Ysl CIIPABOYHYIO0 HH(POPMAIIHIO U OMTUPASCh HA AITOPUTM YUeOHBIX JCHCTBUH;

yCTaHABIUBATh MPUYUHHO-CIEACTBEHHBIE CBSI3HM, CTPOUTH JIOTHUECKOE PACCYXKICHHE,
yMO3aKIioueHne (MHAYKTUBHOE, [AEAyKTHBHOE, IO AaHaJOTHH) U JeNaTh BBIBOJABI TIOJ
PYKOBOJICTBOM II€JIarora,

WUCKaTh WU OTOMpaTh HHPOpPMALMIO WJIM JaHHbIE W3 MCTOYHUKOB C YYE€TOM
MpeI0KEHHON YyueOHOW 3a1aui U 3aJaHHBIX KPUTEPHEB.

co3/aBaTh, MPUMEHATh U MPEOOpPa3OBbIBATh 3HAKU U CHUMBOJBI, MOJEIH M CXEMBI IS
pelnieHus yueOHbBIX U M03HABATEIBHBIX 33/1aY;

C TIOMOIIBIO MEarora Wik caMOCTOATENBHO MTPOBOIUTH OIBIT, HECTIOKHBIM IKCTIEPUMEHT
M0 YCTaHOBIEHUIO 0COOCHHOCTEHN (PU3NIECKOTO 0OBEKTA WU SBIICHUS;



peoOpa3oBbIBAaTh HH(OPMAIIHMIO U3 OJTHOTO BUAA B APYroi (TaOIUILy B TEKCT U TIp.);

yCTaHaBIIMBaTh B3aMMOCBS3b (DU3NYECKHUX SIBJICHUN M MPOLIECCOB, UCHOJB3Ys aJITOPUTM
y4eOHBIX ICHCTBUI.

Osnaodenue yHugeepcanbHvimu yUeOHbIMU KOMMYHUKAMUGHBIMU OCUCHEUAMU:

OCO3HAHHO HCII0JIb30BATh PEUEBBIE CPEJICTBA B COOTBETCTBUHU C 33/1a4€il KOMMYHHUKAIUU
JUI BBIPAKEHUSI CBOMX MBICIIEH U MOTPEOHOCTEH /ISl INTAHUPOBAHUS CBOEH JESATENIbHOCTH;

OpraHM30BBIBATH y4eOHOE B3aWMOJEHWCTBHE B Tpymme (OompeneisaTb oOlue ey,
pacnpenensiTh poju, 10roBapuBaThCs Apyr ¢ ApYroM U T. 11.).

[[EJICHATPABJICHHO HCIOJIb30BaTh WH(GOPMAIMOHHO-KOMMYHUKATUBHBIC TEXHOJIOTHH,
HEOOXOIUMBIC JUIS PEIICHUS YICOHBIX U TPAKTHYSCKUX (PU3UICCKHIX 33]1a9;

OpraHU30BbIBATH YUEOHOE COTPYJHUUYECTBO U COBMECTHYIO JIEATEIbHOCTh C YUUTEIEM U
CBEPCTHUKAMHU B TIpoliecce 3aHATUN (HU3UKOH.

Osnaodenue yHugepcanbHoiMu yUeOHbIMU PECYTAMUCHBIMU OCTICHGUAMU:

MMOHUMATh 1IeJIM €CTECTBEHHOHAYYHOTO0 O0y4YeHHMsI, CTaBUTh U (OPMYIHPOBAThH JUIsl ceOs
HOBBIE 33J1a41 B yueOe U M03HaBATEIbHON AEITEIbHOCTH;

oOHapyxuBaTh W (GOPMYIHPOBATH YYEOHYIO MPOOJIEeMy, ONpPEACNATh Ieib y4eOHOM
NeSITENIbHOCTH;

CaMOCTOSITEJIbHO WJIM C TOMOIIBI0 YUYHMTENS IUJIAHUPOBATh IYTH JOCTHKEHHS Leseld B
(bu3nyecKux SKCIEepUMEHTaX, B TOM 4YHCIe aJbTepPHATHBHbBIE, OCO3HAHHO BHIOMpaTh HamboJlee
a¢hdexTuBHBIC CITOCOOBI peleHns Y9eOHbIX U MO3HABATENBHBIX 33]1a4;

COOTHOCHUTh CBOM TIPAaKTUYECKHUE JEHCTBHUS C IJIAHUPYEMBIMH Pe3yJbTaTaMH,
OCYILIECTBIISITH KOHTPOJIb CBOEH AESITELHOCTH B MPOIIEcCe JOCTHKEHUSI pe3yabTaTa, ONpeaesaTh
CrocoObl IEUCTBUN B paMKax MPEeJIOKEHHBIX YCIOBHI U TpeOOBaHMA, KOPPEKTUPOBATH CBOU
JIEMCTBUA B COOTBETCTBUU C U3MEHSIIOLIEHUCS CUTyallueH;

MPaBUJIBHOCTh  BBIMOJIHEHHS] JKCIEPUMEHTAIbHONW y4yeOHOW 3ajauM, COOCTBEHHbBIE
BO3MOKHOCTH €€ PEIlEHNS;

BJIaJICHUE OCHOBAMHU CaMOKOHTPOJISI, CAMOOLICHKH, IPUHATHUS PEIICHUNA U OCYILECTBIICHUS
OCO3HAHHOTO BhIOOpa B y4eOHOM U MO3HABATEIbHON JESITEbHOCTH;

JIaBaTh aJICKBaTHYIO OLICHKY CUTYalluu U MpeAJiaraTh IJIaH €€ U3MEHEHNS,

MpeIBUJIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPH PEIICHUU y4eOHOH 3a1a4u;

0CO3HABaTh HEBO3MOKHOCTh KOHTPOJIUPOBATh BCE BOKPYT.

HNPEIMETHBIE PE3YJIBTATHBI

TpeOoBanusi K mNpeIMeTHBIM pe3yJbTaTaM OCBOEHHMSI Y4eOHOro mpeaMera
«Du3uka», pacnpeaejeHHble M0 rogaM 00y4eHust

Pesynbratel mo rogam GopMynupyroTCs MO MPUHIUITY JOOABICHHS HOBBIX PE3YIbTAaTOB
OT roJa K roay (pe3yiabTaTbl OYEPETHOTO Troja MO YMOJYAHUIO BKIIOYAIOT PE3YNIbTaThI

MPEIbIAYIINX JIET).

7 KJIACC
[IpenmeTHbIe pe3yibTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y
oOydJaromuxcs yMEHHIA:

— OPHUEHTHPOBATHCS B MOHATHAX M ONEPUPOBATH MU Ha 0a30BOM ypoBHE: (pU3MYECKUE U
XUMHUUYECKHE SBJICHUS; HAONIOACHUE, OKCIEPHUMEHT, MOJENb, THIIOTe3d; EIWHHIIbI
(GU3MUECKUX BEIWYHMH; aTOM, MOJEKyJla, arperaTHble COCTOSIHMS BemecTBa (TBEpHOE,
KHIKOe, Ta3000pa3HOe); MEXaHHUYECKOe BIKEHHE (PpaBHOMEpPHOE, HEpaBHOMEPHOE,
NpPSMOJIMHEHHOE), TPAaeKTOpHs, paBHOJACHCTBYIOmIAsS cui, naedopmarms (ympyras,
TUIACTUYECKas), HEBECOMOCTb, COOOIIAIOIINECS COCYIbI, C ONMOPOW HAa JAUAAKTUYECKHUI
MarepHal

— paznuuarh sBieHus (auddQy3us; TEruIoBoe NBUKEHHE YacTHIl BEIIECTBA; PAaBHOMEPHOE
JBIDKCHHE; HEPAaBHOMEPHOE [BIDKCHUE; WHEPIMS; B3aMMOJICHCTBHE TN, pABHOGecuUe



MBEPOLIX Mell ¢ 3aKPeniIéHHOU 0Cbl0 8pawjeHus; Iepeaada J1aBjleHusl TBEPIbIMU TEIaMU,
KHUIKOCTSIMA M Tra3aMH; atMocepHoe JaBlieHHE; IUIAaBaHUE TEN; MpPEeBpallCHUS
MEXaHUYECKOHN 3HEPIruM) MO ONMCAHUIO X XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX  JaHHOE  (U3UYECKOe SBJICHHME, IIOCIE  IPEIBAPUTEIHHOTO
0OCYKJICHHS C IeJaroroM;

pacrno3HaBaTh MPOSIBICHUE M3YYEHHBIX (PU3MUECKUX SIBJICHUM B OKPY)KAIOILEM MHUDE, B
TOM dYHCIe (QU3NYCCKUE SBJICHHUS B TMPUPOJC: TPUMEPHI JIBUKCHHS C Pa3TUIHBIMU
CKOpPOCTSIMM B JKMBOW W HEKHMBOW IIPUPOJE; IEHUCTBUE CHIIBI TPEHUS B NPHUPOAE U
TEXHUKE; BIUSHUE aTMOC(EpHOro [aBJIEHUS Ha KUBOW OpraHusM; IUIaBaHHE pBIO;
pplUaru B TeJ€ 4YeJOBEKa; MPU 3TOM IEPEBOIUTH IMPAKTUYECKYIO 337ady B Yy4eOHYIO,
BBIJICIATD CYIIECTBEHHBIE CBOWCTBA/TIPU3HAKK (PU3MUECKUX SBJICHUH C MOMOIIBIO
neaarora;

ONMCHIBATh M3yYEHHbIE CBOMCTBA Tel M (PU3NYECKHUE SIBJICHUS, UCNOIb3yd (PU3HUECKUe
BEJMYMHBI (Macca, 0ObEM, IUIOTHOCTH BEIIECTBA, BPEMS, MyTb, CKOPOCTb, CPEIHSI
CKOPOCTb, CHJIa YIIPYTOCTH, CUJIa TSKECTH, BEC Teja, Cujla TPeHUs, JaBieHue (TBEPIOro
TeNa, )KUIKOCTH, ra3a), BhITAJIKUBAIOLIAs CUJIa, MEXaHWYecKasi paboTa, MOILHOCTb, IIJIEUO
CHJIbI, MOMEHT CHJIbI, KOO((GUIIUEHT 0JIE3HOTO JEHCTBUS MEXaHU3MOB, KHHETUYECKas U
MOTEHIIMATIbHAS HEPTHsI) C OMOPOM Ha CXeMY; NP ONMHUCAHUHU PACKPHIBATh (PU3UUECKUM
CMBICJT WCIIOJIb3YeMbIX BEIMYHMH, UX O0003HAUYCHHUS W €AWHHIIBI (U3UYECKUX BEIUYHH,
HAxXo0ums  @Gopmynvl, CeA3bIBAOWUE OAHHYIO (UUYECKVIO BelUYUHY C OpyeUuMu
BEIUYUHAMY, CMPOUMb 2PAQUKU UZVYEHHBIX 3ABUCUMOCIEl (QUIUYECKUX BeNUYUH C
OIIOPOI Ha TUJAKTHUYECKUN MaTepHAaT;

XapaKTepH30BaTh CBOWCTBA Tell, PU3NUYECKUE SBJICHUS U MPOLIECCHI, UCIOJb3Yys MpaBuiIa
CIIOKEHHUS CU (BIOJIb OJHOM TIpsiMOi), 3akown Iyka, zaxon Ilackans, 3axkon Apxumeoa,
npasuio pagHogecus pviuaza (610Ka), «3010moe npasuilo» MexaHuKu, 3aKOH COXpaHEHUS
MEXaHUYECKON »HHEepruM; MpU OSTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3anuUcLIBAMb €20 MamemMamuyecKoe @vlpaxcenue Nnoo pPYKo8OOCMBOM neodazo2a ¢
o00cyacOeHuem niana pabomol;

00BACHATH (PU3MUECKUE SIBICHUS, IPOLIECCHl U CBOMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE
CUTYyalluil MPaKTHUKO-OPHUEHTUPOBAHHOTO XapakTepa: MpU IMOMOIIU Ielarora BbISBISATH
MIPUYKUHHO-CIICICTBEHHbIE CBSI3U, CTPOUTh OOBACHEHHWE M3 1—2 JIOTMYEeCKHX IIaroB ¢
omnopoit Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3MYECKHUX SBICHUH, (PU3NUECKUX 3aKOHA HIIU
3aKOHOMEPHOCTH;

pelmath THUIOBbIE pacy€THblE 3aJaud B lJAelCTBHE C OMOpPOH Ha alropuTM,
MIpeIBAPUTENILHO Pa300paHHbIi COBMECTHO C MIEAaroroM, UCHOJIb3Ys 3aKOHBI U (POPMYIIbI,
CBSI3BIBAIOIIME (PH3UYECKHIE BEIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4M 3aIllMChIBATh
KpaTKO€ YCIOBHUE, MOJCTaBIATh (PU3MUECKHWE BEIUYUHBI B (OPMYNBI U TMPOBOIUTH
pacuéThl, HAXOIUTH CIPABOYHBIE JJaHHbIE, HEOOXOJUMBIE ISl pEIICHUS 3a/1a4, OLICHUBATh
PEATUCTUYHOCT ONYYCHHOU (DU3MUECKON BEIIUYHHBL;

pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIU (PU3UYECKUX METOJIOB
MOCJIE MIPEIBAPUTEIILHOTO 00CYK/IEHUS C TIeIaroroM; MpH MOMOIIY MeJarora B ONKUCAHUU
UCCIIEIOBAaHUS BBLICIATH IPOBEpSAEMOE MPEINoNIoKeHue (THIoTe3y), C ONOpod Ha
JUAAKTUYECKUM MaTepuan pas3ivyath W UHTEPHPETUPOBATh NOJYYEHHBIA PE3yNbTar,
HaXOJHUTh TOCTE OOCYXICHHUS C MEeJaroroM OmMOKH B XOJIE OMbITA, JIENaTh BBIBOABI IO
€ro pe3ysbTaTam;

yMETh HaXOJUTh C HUCHOJB30BaHUEM IU(MPOBBIX 00pa30BaTENbHBIX PECYPCOB OMBITHI IO
HaOmoIeHNI0 (U3MYECKUX SBICHUN WM (PU3MYECKUX CBOMCTB Tell: (popMynupoBaTh
MIpOBEpsieMbIe MPEAIOJIOKEHHs, COOUpaTh YCTAHOBKY U3 MPEUI0KEHHOTO 000pYA0BaHUS
C OMOpOoM Ha CcXeMy, 3alkChiBaTh XOJ OMbITa W (OPMYIUPOBATH BBIBOJBI O]
PYKOBOJICTBOM II€Jarora;



BBITIOJIHATh MPSMbIE M3MEPEHHS PACCTOSIHUSA, BPEMEHHM, MAcChl Tena, 00bEMa, CHIIBI U
TEMIIEpaTyphl C KCIOJb30BaHUEM aHAJIOTOBBIX M LU(POBBIX NMPHOOPOB € OMOpPOW Ha
QITOPUTM; 3alHChIBaTh TI0OKa3aHUs TNPHOOPOB ¢ y4ETOM 3aJaHHON abCONIOTHOM
MIOIPEIIHOCTH U3MEPEHU;

MIPOBOJIUTH COBMECTHO C TEJAaroroM HCCIIEAOBAaHUE 3aBUCUMOCTH OJHOU (DHU3UUECKOM
BEJIMYUHBl OT JAPYrOd C UCIOJIB30BAaHUEM TNPSMBIX H3MEPEHUH (3aBUCHMOCTH IIyTH
PaBHOMEPHO JIBUXKYLIETOCS TEJIa OT BPEMEHU JIBUKECHUS TEJA; CUIbl MPEHUsl CKOIbIHCEHUS
om eeca mena, Kavecmea 00pabOOMKU NoGepxHocmen men U He3A8UCUMOCU CUTLb
MpeHus Om NIowWaou CONPUKOCHOBEHUS MeJl; CUTbL YNPY20CMU OM YOIUHEHUS NPYICUHDL,
BLIMANKUBAIOWEU CUTbL OM 00bEMA NOSPYICEHHOU Hacmu mena u om HIOMHOCMU
HCUOKOCIU, €€ He3a8UCUMOCIU OM NIOMHOCMU mend, Om 21yOUHbl, HA KOMOPYIO
NO2PYIHCEHO MeNo; YCI08Ull NIABAHUS Me, YCI08UN PAGHOGECUs pbluaza U OJ0K06); TIOJ
PYKOBOJICTBOM TIElarora y4acTBOBAaTh B IUIAHMPOBAHWW YUEOHOTO HCCIIEOBAHUS,
COOMpaTh YCTAaHOBKY U BBITIOJNHATH W3MEPEHUs, CIeAys TPEeIoKEHHOMY IUIaHYy,
(bUKCHpPOBaTh PE3YNbTAaThl TOJYYEHHOW 3aBHCUMOCTH (PH3MUECKHX BEIMYHH B BUJC
MPEUIOKEHHBIX TAOJHI] U TPAPHKOB, A€IaTh BEIBOABI 10 PE3yJIbTaTaM UCCIIEIOBAHMS,
COOTHOCHTH KOCBEHHBIE M3MepeHHs] (HU3MUECKUX BEIHYWH (IJIOTHOCTh BEIIECTBA
KHUJIKOCTH W TBEPIOTO TENla; CHJIa TPEHUS CKOJBXKEHHS, JaBIICHHE BO3/IyXa;
BBITAJIKMBAIONIAs CHJIA, JEHCTBYIOMIAS HA OTPYKEHHOE B KHUIKOCTD TeN0; Koddduruent
MIOJIE3HOTO JIEMCTBUS MPOCTHIX MEXaHU3MOB), CIENys MPEIUIOKECHHON MHCTPYKIMH; TIPH
BBITIOJTHEHUM M3MEPEHUH IO/ PYKOBOJICTBOM Iielarora coOMpaTh SKCIEPUMEHTAIHHYIO
YCTAHOBKY W BBIYHUCIISITh 3HAYCHNE MICKOMOW BEITHYHMHEI;

coOnroAaTh TMpaBWia TEXHUKH Oe30macHOCTHM mpu  pabore ¢ 1abopaTOPHBIM
000pyZI0BaHUEM TOCIIE MPEABAPUTEIBHOTO 00CYKICHHS C TIEarorom;

COINOCTABIATh TNPUHIMIIBI JACHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, JAUHAMOMETpP, COOOMLIAIONIMECS COCYIbl, OapOMETp, pblyar, HMOJBMXKHBIM U
HETIOIBMYKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTh ¢ OTIOPOM Ha AMIAKTHYECKUN MaTepHa,
XapaKTepU30BaTh NPUHLMUIIBI ICHCTBUS N3Y4EHHBIX PUOOPOB M TEXHUUYECKUX YCTPOMCTB
1oCJIe MPEABAPUTEIBHOTO OOCYKIEHHS C MEAAroroM ¢ OMOpoil Ha UX ONMHUCaHUS (B TOM
qucie: MOALIUIHUKY, YCTPOIMCTBO BOJONPOBOJA, TMAPABIMYECKHM Ipecc, MaHOMETD,
BBICOTOMED, MOPIIHEBOH HACOC, ApEOMETP), UCIOJb3Ysl 3HAHUS O CBOMCTBAX (PU3UUECKUX
SBJICHUH 1 HEOOX0JUMbIe (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOAUTH HPUMEpbl / HAXOAUTh HHGOpPMALMIO O IpUMEpax MPaKTHYECKOTO
UCIOJb30BaHUS (U3NYECKUX 3HAHUW B IOBCEIHEBHON JKM3HM A oOecrnedyeHus
0e30I1aCHOCTH Hpu oOpalleHuu ¢ NpudopaMM U TEXHUYECKUMHU YCTPOHUCTBaMH,
COXpaHEHHUs 3/10pPOBbs U COOJIOAECHUS HOPM 3KOJIOTMUYECKOTO MOBEICHUS B OKpYXKaroIein
cpene;

OCYIIECTBIIAThH C MOMOILBIO MeJarora 0T00p UCTOUHUKOB MHpOpManuu B cetu MHTepHeT
B COOTBETCTBUU C 33JJaHHBIM IOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCSI 3HAHUH U
yTéM CPaBHEHUS Pa3IMYHbIX HCTOYHHMKOB BBLACIATh MHPOPMALUIO, KOTOPAs SBISETCS
IIPOTUBOPEUUBON MIIM MOXKET ObITh HEZOCTOBEPHOIL;

UCIOJb30BaTh NMPH BBINOJHEHUH Y4E€OHBIX 33/JaHUN HAyYHO-MOMYJSPHYIO JHUTEpATypy
(bU3MYEeCKOro ColepIKaHus, CIIPpaBOYHbIe MaTepualbl, pecypchl cetu MHTepHeT; Bi1ajgeTh
npuéMaMi KOHCIEKTHpPOBAaHUS TeKcTa, NpeoOpa3oBaHUs HHGOpMALMM M3 OJHOM
3HAaKOBOW CHUCTEMBI B JPYTYIO;

co3/laBaTh I0J1 PYKOBOJCTBOM Iefjarora ¢ OOCYXJEHHEeM IUIaHa paboThl KpaTKue
NUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 HCTOYHHMKOB HH(OpMAIUH
¢u3nYecKoro coaepKaHus, B TOM 4MCIE MYOJIMYHO JenaTh KpaTKUEe COOOIIeHUs
O pe3ylbTaTax TIPOEKTOB MM Yy4eOHBIX HCCIIEOBaHUI; MpU 3TOM TPaMOTHO



WCIOJb30BaTh M3YYCHHBIM NOHATUMHBIA anmapar Kypca (U3HKH, COIMpPOBOXKIAThH
BBICTYIUICHHE IIPE3CHTALIUEM;

IIpU BBINIOJHEHUHM YYEOHBIX MPOEKTOB M HCCIEIOBAHUN IOJ PYKOBOJACTBOM IIe/arora
pacripenenate 00sS3aHHOCTH B TPYIIE B COOTBETCTBHHM C TOCTABICHHBIMH 3a/lauaMH,
CIICZIUTH 32 BBIMOJIHEHUEM IUIaHa JICHCTBHM, aeKBaTHO OI[CHUBATh COOCTBEHHBIN BKJIA B
JEATENbHOCTh T'PYIIIBI; BBICTPAUBATh KOMMYHHMKAaTMBHOE B3aMMOJIECHCTBUE, YYUTHIBAs
MHEHHE OKPYKAIOIIMX.

8 KJIACC

[IpenmerHbie pe3ynbTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXKaTh C(HOPMHUPOBAHHOCTH Y

00yJaromuxcst yMEHHIA:

OPUEHTUPOBATHCS B TOHATHSX M OINEpUpPOBaTh MMU Ha 0a30BOM ypOBHE: macca M
pa3Mepbl MOJIEKYJ, TEIJIOBOE JBIKEHHE aTOMOB M MOJIEKYJ, arperaTHble COCTOSHUS
BEIIIECTBA, KPUCTAJUTMYECKHE U aMOp(HBIC Teila, HACBHIIICHHBIH W HEHACHIIICHHBINA Tap,
BII&XHOCTh BO3JyXa; TEMIIepaTypa, BHYTPEHHSSI OJHEPrusi, TEIUIOBOM JIBUTATENb;
AJIEMEHTApHbIM  AJIEKTPUYECKUI  3apsii, DJIEKTPUYECKOE I0JIe, MPOBOJHUKU U
JTUDJICKTPUKH, TIOCTOSTHHBIN JIEKTPUYECKUI TOK, MATHUTHOE TI0JIE;

pasnuyath SBJCHMS TOCIE MPEABApPUTEIBHOIO OOCYXAECHUS C TeNaroroM (TerjaoBoe
pacimiupeHue/ckatue,  TeIJlonepenadya,  TEIUIOBOE  pPaBHOBECHE,  CMauMBaHUE,
KalWUISIpHbIE  SIBJICHUS, HWCIApeHHe, KOHACHCAlus, IUIaBJICHHE, KpUCTAJUIM3alus
(oTBepAeBaHME),  KHUIIEHHME,  TeIulonepenadya  (TEMJIONPOBOJHOCTb,  KOHBEKIIHS,
W3ITy4yeHHe); dIEKTPU3alus TeJl, B3aMMOJECHCTBHE 3apsiioB, NEHCTBHUS AJIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHE, B3aMMOJICMCTBHE MAarHWTOB, JIEHCTBHE MAarHUTHOTO TOJIS
Ha IPOBOJHMUK C TOKOM, JIEKTPOMArHWTHAs WHAYKIHS) 10 OMHCAHUIO UX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX TaHHOE (PU3MUEcKOe SBICHHUE;
pacrmo3HaBaTh C IMOMOIIBIO TEAarora MPOSBICHUE W3YYEHHBIX (U3UYECKUX SBICHUN
B OKpY)KalollleM MHUpE, B TOM 4YHclie (U3NYECKHE SBJICHUS B IPUPOJE: MOBEPXHOCTHOE
HaTSOKEHHE W KamWUISpHBIE SBJICHUS B MPUPOJIE, KPUCTAJUIBI B MPHUPOAE, U3ITydCHUE
Connua, 3amep3aHue BOJAOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEA,
CHEra; JJICKTpUYEeCKUE SIBJICHUS B aTMocdepe, SJIEKTPUUECTBO >KHUBBIX OPraHHU3MOB;
MarHuTHOE MoJie 3eMJIH, Ipei] MoJI0CcoB, POJIb MArHUTHOTO TOJIS JJIs KU3HU Ha 3eMIle,
MOJISIPHOE CHUSIHUE; TIPU 3TOM MEPEBOIUTH MPAKTUYECKYIO 33/1a4y B Y4€OHYIO, BBIICISTh
CYIIECTBEHHbIE CBOICTBA/MPU3HAKN (PUINYECKUX SBICHUII;

OTHCHIBATh MOJ] PYKOBOJCTBOM IeAarora ¢ oOCYXKJIEHHEeM IulaHa PaOOThl U3Y4YECHHBIE
CBOMCTBaA TeNl U PU3NYECKHE SBICHUS, UCTIOIb3Yys (GU3NYECKUE BETUUYHUHBI (TeMIiepaTypa,
BHYTPEHHSISI DHEPrus, KOJMUYECTBO TEIUIOTHI, YJelbHas TEIIOEMKOCTh BEIECTBa,
ylenbHas TeIoTa IUIaBJIeHUs, YAeIbHas TeIioTa MapooOpa3oBaHus, yAeabHas TEIIoTa
CropaHusi TOIUIMBA, KOA(PPUIMEHT TONE3HOr0 JEHCTBUS TEMJIOBOW  MAIIWHBI,
OTHOCHUTEIIbHAS BJIIAXXHOCTh BO3/yXa, JIEKTPUUYECKUN 3apsl, CHJIa TOKa, JIEKTPUUIECKOE
HamnpspKeHHe, COMPOTUBIICHUE TPOBOAHNKA, YASTBEHOE CONMPOTUBICHUE BElleCTBa, paboTa
Y MOITHOCTH 3JIEKTPUUYECKOTO TOKA); MPU OMUCAHUM MPABUILHO TPAKTOBATH C MOMOIIBIO
nefgarora (pU3MYECKUl CMBICT HCIOJB3YEMbIX BEJIUYUH, O0O3HAUEHUS W EAUHUIIBI
(u3MUECKUX BEIWYHH, HAXOIUTh (OPMYINBI, CBS3BIBAIONINE JaHHYIO (DU3HUECKYIO
BETUYMHY C JPYTMMH BEIMYHMHAMH, CTPOUTH TpaduKH HM3IYYECHHBIX 3aBHUCHMOCTEH
(bU3MYECKUX BEINYMH;

OTIPEIeNIATh TOCNIe TMPEABAPUTENLHOTO OOCYXIEHHs C TIeIaroroM CBOWCTBa Te,
¢buznueckue SBIEHUS U TPOIECCHI, UCMOIB3ysd OCHOBHBIC MOJIOKEHUS MOJIEKYISIPHO-
KMHETUYECKOW TEOpUHM CTPOSHHUS BEIIeCTBA, NPUHIMUI CYMEPHO3UIMH TMoyel (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsijia, 3akoH OMa JUTsl ydacTKa MelH, 3aKOH
IDicoyna—/lenya, 3aKOH COXpaHEHUS OHEPrHMM; INPU HTOM HAXOAWUTH CJIOBECHYIO



(GopMYyITHPOBKY 3aKOHa W €ro MaTeMaTH4eCKOe BBIPAKEHUE C OMOpOoi Ha LU(pPOBBIC
00pa3oBaTeNIbHBIE PECYPCHI;

COOTHOCHTBH TOJI KOHTPOJEM Ienarora (pu3n4ecKhe MpOLEcChl M CBOWCTBA Tel, B TOM
YHCJIE U B KOHTEKCTE CUTyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, IpU MOMOIIU
nejarora BBISIBIISITH MPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHHE H3 1-2
JOTMYECKUX IIAaroB C OMOpod Ha |—2 W3ydeHHBIX CBOWCTBAa (PM3MUYECKUX SIBICHUH,
(U3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pelmath THUIOBbIE pacu€THbIe 3afauyd B 1—2 JeHCTBUS € ONOPONl Ha alNroOpuTM,
[IPEIBAPUTENILHO Pa300paHHbIi COBMECTHO € IIEAAroroM, UCHOJIb3Ys 3aKOHbI U (POPMYJIbI,
CBsI3bIBaIOIIME (PU3MUYECKHE BEIMYMHBI: HA OCHOBE aHAIM3a YCIIOBHUS 3a/laud 3aIHCHIBAThH
KpaTKO€ YCJIOBME, BBISBJISTH HENOCTATOK MJAHHBIX MAJIs PELIEHUs 3ajaud, BbIOMpaTh
3aKOHBI U POPMYIIbI, HEOOXOAUMBIE ISl €€ pelIeHUs], IPOBOJIUThH Pacu€Thl U CPaBHUBATH
MOJIy4€HHOE 3HaYeHHEe (PU3NYECKOI BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

HMMETh IpEeJICTaBIeHNE O MpobIemMax, KOTOPhIE MOKHO PELIUTh MPU MOMOIIH (PU3NUECKUX
METOJIOB IOCJIE NPEABAPUTEIBHOIO OOCYKIEHHS C IEAAroroM; HCIHOJb3ys ONHCAaHUE
HCCIIEIOBAaHUS, BBIJCIATh MPOBEPSIEMOE MNPEANOJOKEHUE, OIEHUBATh IPaBUIbHOCTh
MOPsIJIKA TPOBE/IEHUS UCCIIEA0BAaHUS, AETIaTh BbIBObL;

YMETh HaXOJWUTh C MCIOJIb30BAaHUEM LIM(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB OMBITHI IO
HaOMOJICHUIO (QU3NYECKUX SBJICHUM WM (U3MUECKUX CBOWCTB Ten (KamwUIspHbIE
SBJIEHUS, 3aBHUCHUMOCTbH JaBJEHMSI BO3JyXa OT €ro 0o0b&Ma, TeMIepaTyphl; CKOPOCTH
mporecca OCTBhIBaHUS/HArpEBaHUS npu U3ITy4eHUH oT BeTa
M3ITy4aroulei/moriaonariei moBepXHOCTH; CKOPOCTh UCIIAPEHUSI BOJIbI OT TEMIIEPATypPhl
KUAKOCTH W IUIomiaad e€ IOBEePXHOCTH; OJJIeKTpU3alMs Tell U B3auMOJICHCTBHE
EKTPUYECKUX 3apsioB; B3aMMOJCHCTBHE IOCTOSIHHBIX MAarHUTOB, BHU3yalU3allUs
MarHUTHBIX TOJIE€H NOCTOSHHBIX MarHUTOB; IEHCTBUS MATrHUTHOIO IIOJISI Ha ITPOBOJHHK
C TOKOM, CBOMCTBa 3JIEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUIATENS MOCTOSIHHOTO TOKA):
dopMynupoBaTh  IpOBEpAEMBbIE  IPEINONOXKEHUs,  CcOOMpaTb  YCTAHOBKY M3
IIPEUIOKEHHOIO 00O0pY/ZOBaHUS C OIOPOH Ha CXEMy; OIHUCHIBATh XOJ OIbITa U
(opMynHUpOBaTh BBIBOABI MO PYKOBOJICTBOM I1€arora;

HMETh IIPEJICTABICHNS O U3MEPEHUH TEMIIEPaTypbl, OTHOCUTEIBHOM BIAXKHOCTU BO3yXa,
CHJIBl TOKa, HANpPsHKEHHUA C MCIOJIb30BAHHMEM AaHAJOTOBBIX HPUOOPOB U JIAaTYUKOB
(Gu3nyecKux BEJMYMH; NPU MOMOIIM IeAarora CpaBHUBATh PE3yJbTaThl MU3MEPEHHH C
y4€TOM 3a7]aHHOM a0GCOJIFOTHON OIPELIHOCTH;

IIPOBOJIUTH COBMECTHO C II€IaroroM HCCIIEOBAHUE 3aBUCUMOCTH OJHOW (DU3UUECKOM
BEJIMYUHBl OT JPYrod C UCHOJb30BAaHUEM MPSAMBIX H3MEpPEHUl  (3aBUCHMOCTH
CONPOTHUBJIEHUS TNPOBOJHUKA OT €ro JUIMHBI, IUIOLAAM IIONEPEYHOI0 CEUECHHUS U
YIEIbHOTO COINPOTUBIIEHUS BEUIECTBA IPOBOJHUKA; CHJIBI TOKAa, WIYLIETO Yepe3
IIPOBOJHUK, OT HANPsDKEHUS Ha IPOBOJHUKE; HCCIECJOBAaHHUE IOCIIEIOBATEIBHOIO U
napayieIbHOr0 COEAMHEHUM NPOBOJAHMKOB): IUIAHUPOBATh MCCIEIOBAHUE, COOMpATh
YCTAaHOBKY M  BBINOJHATh HM3MEPEHHS O] PYKOBOJICTBOM II€AArora, Crieays
IPEUIOKEHHOMY IIJIaHy, (UKCHUPOBATh pe3yibTaThl MOJYYEHHOW 3aBHCUMOCTH B BUJE
TabauIl ¥ rpaduKoB, AeaaTh BHIBOJIBI 110 PE3yabTaTaM MCCIIEOBAaHUS NOCIE 00CYXKACHUS
C TMEeIaroroM;

COOTHOCHTh KOCBEHHBbIE HM3MEpeHUs (PU3NYeCKUX BeIMUYMH (yIelbHas TeMI0EMKOCTb
BEIIECTBAa, CONMPOTHUBIEHHE MPOBOJIHUKA, Pa0OTa U MOIIHOCTh 3JIEKTPHUECKOrO TOKA): C
MIOMOIIIbI0  Mefarora IUIAHUPOBaThb HM3MEpPEHHs, CcoOMpaTh 3KCIEPUMEHTAIBHYIO
YCTaHOBKY, CJIEAYs IPEI0KEHHOW NHCTPYKLMH, U BBIYUCIIATh 3HAYCHUE BEJTUYHHBI;
coOmogaTh MpaBWiIa TEXHUKH O€30MacHOCTH Mpu  paboTre ¢ J1abopaToOpHBIM
000pyJ0BaHUEM TOCIIE TPEABAPUTEIHLHOTO 00CYKICHHS C TIeIaroroMm;



COIOCTaBIATh C IOMOINBIO TEJarora MPUHIMIIEI JEHCTBHS H3YYEHHBIX MPUOOPOB
U TEXHHYECKHX YCTPOUCTB C OMOPOM HAa UX OMUCAHUA (B TOM YHUCIIE: CUCTEMA OTOILICHHS
JIOMOB, THTPOMETP, MapoBasi TypOUHA, aMIIEPMETP, BOJBTMETP, CUETUUK IEKTPHUUECKOM
SHEPTUH, OSJIEKTPOOCBETUTENbHBIE TMPUOOPBI, HATPEBATENIbHBIE  3JIEKTPOIPUOOPHI
(mpuMepsl), BIEKTPUYECKHE TPEAOXPAHUTENN; 3SJICKTPOMArHHUT, JJIEKTPOJBUTATEIh
MIOCTOSTHHOTO TOKa), MCIOJB3ys METOAMYECKHE MaTepHallbl O CBOMCTBAX (PH3UUECKUX
SIBIICHUN U HEO0X0AUMBbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh TIOCJIE IPEIBAPUTEIBHOTO OOCYKICHHS C TIeIaroroM MpoCThIe
TEXHUYECKUE YCTPONCTBA W HW3MEPUTENBHBIC MPUOOPHI MO CXeMaM U CXEMAaTUYHBIM
pUCyHKaM (KMIKOCTHBIH TEPMOMETp, TEPMOC, ICHXPOMETP, THIPOMETp, JBHUTaTelb
BHYTPEHHETO CrOpaHUs, SJIEKTPOCKOI, PEOCTaT); COCTABIATh CXEMBI SJIEKTPHUECKUX
Herne ¢ TOCIeAOBaTeIbHBIM | TapauIebHBIM COCTUHEHUEM 3JIEMEHTOB, COOTHOCS
YCIIOBHBIE 0003HAYEHUS SJIEMEHTOB JIEKTPHUYECKHX IIETICH;

NPUBOANTH  NPUMEPBI/HAXOAUTh  WHGOPMAIMIO O  TpUMEpax  MPAKTHIECKOTO
WCTONb30BaHUsl (DM3NYECKUX 3HAHWKW B TIOBCEIHEBHON JKM3HU s OOeCTedeHus
0€30MacHOCTH IMpH OOpalleHHH C MpudopaMM U TEXHUYECKMMM YCTpOIlCTBamH,
COXpaHEeHHS 370POBBS U COOIOACHUSI HOPM DKOJIOTMUYECKOTO MTOBEICHHS B OKPYXKAIOIIEeH
cpene;

OCYIIECTBIISITH C TOMOMIBIO Tearora MOMCK HHGOpMAIH (U3UIECKOTO COIMCPKAHUS
B ceTH VIHTEepHET, Ha OCHOBE UMEIOIIUXCS 3HAHUH M MyTEM CPaBHEHUS JTOTIOTHUTEIHHBIX
VCTOYHHUKOB BBIJCISATH HH(DOPMAIHIO, KOTOPAsl SBJISCTCS MPOTUBOPEUYNBOM WIIM MOXKET
OBITH HEJIOCTOBEPHOM;

WCIIONh30BaTh MPH BHIMOJHEHUH YYEOHBIX 3aJaHUN OTOOpaHHYIO IEJaroroM HaydHO-
MOMYJISIPHYIO JTUTEPaTypy PU3NYECKOTO COJIEpKaHusl, CIIpaBOYHbIE MaTEepPHAaIIbl, PECypChl
cetu UHTepHeT; BlajgeTb MNpUEMaMH KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nHpOpMaUM W3 OJHOW 3HAKOBOW CHCTEMBI B JPYI'YIO C OINOPOM Ha alTOPUTM H
YTOYHSIOIINE BOMPOCHI MEarora;

co3/aBaTh MOJ| PyKOBOJICTBOM Ie/arora ¢ o0CyxJ1eHueM IlaHa paboThl MUCbMEHHBIE U
KpaTKHe YCTHBIE CcOOOIeHus, 00o0mas WHGOPMAIMIO W3 HECKOJBKUX HCTOYHHKOB
(bu3nyecKoro coJepkaHus, B TOM 4YHCIEe MyOIMYHO TPENCTaBIATh PE3yJbTaThl
MIPOEKTHOM WJIM UCCIIEJIOBATEIbCKOM JESITENbHOCTH; MPU 3TOM T'PaMOTHO HCIOJIB30BaTh
W3YYCHHBI TOHATUMHBIN anmapaT Kypca (U3HKH, COIMNPOBOXKAATh BBICTYIUICHHUE
Mpe3eHTalNEH;

IIPH BBINIOJIHEHUU Y4YEOHBIX MPOEKTOB U HCCIEIOBAHHM (PU3UUYECKHX MPOLIECCOB IMOJ
PYKOBOJICTBOM II€[larora pacrpeneisiTh OO0S3aHHOCTH B TpyIIe B COOTBETCTBUH C
MOCTABJICHHBIMH  33JladyaMH, CJIEOUTh 3a BBINIOJHEHHWEM IUIaHa JEHCTBUH U
KOPPEKTUpPOBaTh €ro, aJeKBaTHO OILICHWBAaTh COOCTBEHHBIM BKJIaA B JIEATEIBHOCTH
TPYIIbI; BBICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, MPOSBISAS TOTOBHOCTh
paspemiath KOH(MIUKTHL

9 KVIACC

Hpe,[[MeTHLIe PpE3YyJIbTaThbl HA 0a30BOM YPOBHE OOJIKHBI OTpaKaTb C(l)OpMI/IpOBaHHOCTB y

oOyJaromuxcs yMeHH:

OpUEHTUPOBAThCSI B MOHATHUAX M ONEpUPOBaTh MMU Ha 0a30BOM YpOBHE: CHUCTEMa
OTcuéra, MaTepualbHas TOYKA, TPAEKTOPHUS, OTHOCUTEJIBHOCTh MEXaHHMYECKOIO
IBIDKEHUS, Jedopmanus (yrnpyras, IUIAaCTHYECKasi), TPEHUE, YeHmPOCmpeMumenbHoe
YCKopeHue, HEBECOMOCTb M NEpPerpy3kH; LEHTP TSXKECTH; aOCOJIIOTHO TBEPHOE TeIo,
LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHE, MEXaHMUYECKHE KOJIeOaHUsI U BOJHBI, 3BYK,
UHOPA3BYK U YIBTPa3BYK; IEKTPOMArHUTHBIC BOJIHBI, IIKajla IEKTPOMArHUTHBIX BOJIH,



CBET, OJIN30PYKOCTb M JANBHO30PKOCTb, CHEKMPbl UCHYCKAHUA U NO2NOWeHUs; anbda-,
OeTa- ¥ raMMa-M3IIy4eHHs, U30TOTIBI, SJICPHAs SHEPTeTHUKA;

COOTHOCHUTD SIBJIEHUS 110CTIE IPEABAPUTEIILHOIO 00CYXKICHUS C IIEJaroroM (paBHOMEpHOE
U HEpaBHOMEPHOE MPSAMOJIMHEHHOE JABU)KEHHME, PABHOYCKOPEHHOE IPSIMOJIMHENHOE
JBMDKEHUE, CBOOOJHOE TMAJEHUE Tell, PABHOMEPHOE JBWKEHHE II0 OKPYXHOCTH,
B3aMMO/ICHCTBHE TeJI, PEAKTUBHOE JBM)KEHUE, KOJIEOATEIbHOE IBWKECHUE (3aTyXaloLue U
BBIHYXJICHHbIE KOJ€OaHus), PE30HAHC, BOJIHOBOE JBW)KEHHE, OTpPAKEHHE 3BYKa,
IPSMOJIMHEHOE PACIpOCTPAaHEHHE, OTPAKEHHE M IPEIOMIIEHUE CBETa, II0JIHOE
BHYTPEHHEE OTPAKEHUE CBETAa, pa3JI0KEHUE OEN0ro CBETa B CIEKTP U CII0XKEHUE
CHEKTPAJbHBIX  LIBETOB, JUCIEPCHs]  CBETA, €CTECTBEHHas  paJMOaKTUBHOCTD,
BO3HMKHOBEHHE JMHEMUYATOro CIEKTpa HU3JIy4eHHUs) IO OIMCAHMIO HMX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JTaHHOE (PU3NYECKOE SBIICHUE;
pacrno3HaBaTh C IMOMOIIBIO I€Aarora MPOSIBICHUE W3YYEHHBIX (U3NYECKUX SBICHUN
B OKpY)XarollleM Mupe (B TOM uucie (pu3nuecKue SIBICHHUS B MPUPOAE: NPUIUBBI U
OTJIUBBI, JBWXKeHUEe IulaHeT COJHEYHOM CHCTEMbI, pPEaKTUBHOE JBM)KEHHME JKUBBIX
OpPraHU3MOB, BOCIPUATHE 3BYKOB YKMBOTHBIMH, 3€MJIETPSICEHHUE, CEHCMUYECKHE BOJIHBI,
I[yHaMH, 3XO, LIBETa TEJ, ONTUYECKUE SBJIEHUS B NPUPOJE, OMOJIOTHYECKOE IEeHCTBUE
BUJIUMOTO,  yIbTPa(UOJIETOBOTO U PEHTIC€HOBCKOIO M3JIY4YE€HUH; €CTECTBEHHBIHI
pPaaMoOaKTUBHBIN (OH, KOCMHMUYECKHE JIY4d, DPAJUOAKTUBHOE H3Iy4eHUE HPUPOIHBIX
MUHEpAJIOB; JAEHCTBHUE PATUOAKTHUBHBIX M3JIyU€HUN HA OpPraHu3M 4YesoBeKa), MPH 3TOM
Mo/ PyKOBOJICTBOM II€/Iarora NepeBOAUTh MPAKTHUECKYIO 3a7auy B Y4eOHYIO, BBIJIEISTh
CYIIECTBEHHbIE CBOMCTBA/MPU3HAKY (PU3NYECKUX SBICHUII;

OTHCHIBATh MOJ] PYKOBOJCTBOM IeAarora ¢ OOCYXJ€HUEM IUIaHa pabOThl U3Y4YEHHBIE
CBOMCTBA Ten M (pU3MUECKHE SABJICHUA, UCHONB3Ys (U3NYECKUE BEIWYMHBI (CpeAHAd U
MI'HOBEHHAsl CKOPOCTh TeJla IIPU HEPABHOMEPHOM JABMKEHUH, YCKOPEHHE, IEpEMEILEHUE,
IyTh, YIJIOBas CKOPOCTb, CHJIa TPEHUS, CUJIA YNPYrOCTH, CHUJA TSKECTH, YCKOPEHHUE

CBOOOJHOTO MaJeHUs, BeC TeJa, UMITYJIbC TeJla, UMITYJIbC CHJIbI, MEXaHU4YecKas paboTta u
MOIIIHOCTh, TOTEHIMANbHAs HHEpPrusl Teja, MOAHITOrO HaJ TMOBEPXHOCTHIO 3EMIIH,
MOTEHIIMAIbHAS OJHEPrusi CKaToM MPYKHUHBI, KHHETUYECKash DHEPrus, IMOJHas
MEXaHHUYeCKasl PHEeprus, Mepuoj U 4acToTa KojaeOaHui, AJIMHA BOJHbI, FPOMKOCTh 3ByKa
U BBICOTAa TOHA, CKOPOCTh CBETa, MOKAa3aTeNlb MPEIOMIICHUSI CpPeibl); IPU OMUCAHUH C
MOMOIIBI0 YYUTENs] MPABHIBHO TPAKTOBATh (PU3UYECKHIM CMBICT HCHOJIB3YEMbIX
BEJTMYMH, 0003HAYCHUS M €IWHULBI (U3NYECKUX BEIUYHMH, C ONIOPOM Ha METOIUYECKHUX
MaTepuag HaxOAUTh (OpPMYNbl, CBS3BIBAIOIINE JTAHHYIO (PU3UYECKYI0 BEIUYUHY C
IPYTMMU BEJIMYMHAMH, CTPOUTh TpaduKd HU3YUYEHHBIX 3aBUCUMOCTEH (DU3MUECKUX
BEIIUYMH;

XapaKTepU30BaTh IOCJE MPEIBAPUTEIHLHOTO OOCYKICHHsI C TMEAaroroM CBONCTBa Ted,
(dusnueckue SBICHUS M TPOIECCHI, HCIOJb3yS 3aKOH COXpPaHEHHs HSHEPrHH, 3aKOH
BCEMUPHOTO TATOTEHUS, MPUHIUIN CYMNEPHO3ULUU CHII, TMPUHIUI OTHOCHUTEIHHOCTH
lanunes, 3akonbl HpIOTOHA, 3aKOH COXpaHEHHS HWMITYJIbCA, 3aKOHBI OTPAKEHUS H
MIPEIOMIICHHUS CBETA, 3aKOHBI COXPaHEHUs 3apsiIOBOTO U MaCCOBOTO YKCEN IPU SACPHBIX
peakuMsax; TMpud 3TOM HAXOJUTh CJIOBECHYIO (OPMYJIMpPOBKY 3aKOHa U  €ro
MaTeMaTH4YeCKOE BBIPAXKEHHE C ONIOPOI Ha U(POBBIE 00pa30BaTEIbHBIE PECYPCHI;
COOTHOCHUTbH MOJI KOHTpOJIEM Nejnarora (pu3ndeckue Mpoliecchl U CBOWCTBA Ted, B TOM
YHClie U B KOHTEKCTE CUTYallMi MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBIATH PU
MOMOIIM TeJjarora MPUYMHHO-CJIE/ICTBEHHbIE CBS3U, CTPOUTh OOBSACHEHHE M3 2—3
JIOTMYECKUX IIaroB C OMOpPOM Ha 2—3 M3Yy4EHHBIX CBOMCTBAa (PU3MUECKUX SIBICHUH,
(U3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pelmars TUMOBBIE pacuéTHBIE 3afaud B 1—2 JEHCTBUS € ONOPON Ha alurOpUTM,
NPEBAPUTENILHO pa300paHHBI COBMECTHO C, MCIOJB3Ys 3aKOHBI U (OPMYIIBI,



CBsI3bIBaIOIIME (PU3MYECKHE BETMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 33Jau 3allMChIBATh
KpaTKOE YCJIOBHE, BHISBISTH HEIOCTAIOIINE WM U30BITOYHBIC JAHHBIE, BRIOUPATh 3aKOHBI
1 hopmyIibl, HEOOXOAMMBIE JJIsl PEIICHUS, TPOBOAUTH PACUETHI M OI[CHUBATH C TIOMOIIIBIO
YUUTENS PEATUCTUIHOCTD TIOTYYCHHOTO 3HAUCHUS (PU3NICCKOM BETUIHHEI;

HMMETh TIPEJICTABJICHHUE O MpobIeMax, KOTOPbIE MOYKHO PEIIUTh MPH MOMOIIH (PU3HUECKUX
METO/IOB; MCIIOJIb3YS OIMCAHUE UCCIIEIOBAHMS, MTOCIIE MPEABAPUTEIHLHOTO 00CYKACHUS C
MI€1arOrOM BBIJICNIATH MTPOBEPSIEMOE MPEINOI0KEHNE, OLIEHUBATh NMPABIIIBHOCTH TOPSIIKA
MPOBEJICHUSI  WCCIEAOBAHUSA, JieJaTh BBIBOJABI, HHTEPIPETUPOBATH  PE3YIbTATHI
HaOJII0IEHUI U OIIBITOB;

YMETh HaXOJUTh C MCIOJB30BAaHUEM IU(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB OMBITHI IO
HaOMrOIeHUI0 (PU3UYECKUX SBICHUHA WM (U3NYECKUX CBOWCTB TN (M3ydeHHE BTOPOTO
3akoHa HpIOTOHA, 3aKOHA COXpaHEHHs SHEPIHH; 3aBUCHUMOCTh TepHOJa KOJeOaHM
MPYKUHHOTO MAasTHHUKA OT MAacChl Tpy3a M JKECTKOCTH MPYKUHBI U HE3aBHCUMOCTH OT
aMIUTUTYIbI MaJIbIX KOJIEOAHMI; MPSIMOJMHEHHOE PAcIpOCTpaHEHUE CBETA, Pa3JI0KEHUE
0eJoro cBeTa B CIEKTpP; M3YUYEHHE CBOMCTB M300paKEHUs B TUIOCKOM 3epKajie M CBOWCTB
n300pakeHHs IpeIMeTa B cOOMparoIiel JTMH3€e; HAOII0ACHUE CIUIONTHBIX U JIMHEWYaThIX
CIEKTPOB U3JIy4EHHUs): CAMOCTOSITEILHO COOMpPATh YCTAHOBKY M3 M30BITOUYHOTO Habopa
0o0OpyIOBaHUSI C OMOPOH Ha CXEMy;, OIMCBIBATH XOJ OIBITa W €ro pe3yibTaThl,
(GbopMyITHpOBATh BHIBOKI IO PYKOBOJICTBOM II€Iarora;

MPOBOJIUTH TPH HEOOXOJWMOCTH CEPHIO TPSMBIX HW3MEPEHUH, OTpeieNsisi cpenHee
3HAYCHHE W3MEPSIEMON BEIUYUHBI ((POKYCHOe paccmosiHue cobuparouell JTUuH3bl);
000CHOBBIBATH BBIOOP CITOCO0A M3MEPEHMSI/U3MEPUTEIHLHOTO TPHOOPA;

MIPOBOJIUTH COBMECTHO C IEaroroM HCCIIEIOBAHNE 3aBUCUMOCTEH (PM3NIECKUX BEITHUNH
C UCMOJb30BAaHUEM TMPSAMBIX HU3MEpPEHHH (3aBUCHMOCTh IyTH OT BPEMEHU IpU
PaBHOYCKOPEHHOM JBIDKEHHWH ©0€3 HayalbHOM CKOpocTH; Tmepuoda KoseOaHui
MaTeMaTH4eCKOro MasTHUKA OT JJUHBI HUTH; 3aBUCHUMOCTH YIja OTPa)K€HUS CBETa OT
yria TafeHus W Yria MpeJoMJIeHHS OT yIyla MaAeHHs): Tocie OOCYKICHHS TMOJ
PYKOBOJICTBOM  [efjarora  IUIaHUPOBaTh  HCCIEAOBAaHME, COOMpaTh  YCTaHOBKY,
(¢ukcHpoBaTh pE3yAbTaThl MOJYYEHHOH 3aBUCUMOCTH (DU3MUECKUX BEJIUYUH B BUJE
TabIuI ¥ rpauKoB, J1e1aTh BHIBOJBI 110 PE3Yy/IbTaTaM HUCCIIEIOBAHMUS;

COOTHOCHUTh KOCBEHHBIE H3MEpeHUs (U3MUECKUX BEJIUYUH (CPEAHSAsI CKOpPOCTh U
YCKOpEHHUE Tella MPH PaBHOYCKOPEHHOM JIB)KEHUH, YCKOPEHHE CBOOOJHOTO MaJleHus,
KECTKOCTh MPYXHUHBI, KOAXPOUIUEHT TPEHHUS CKOJBXKEHHs, MeXaHudyeckas paboTa
Y MOIIHOCThb, YacTOTa MW NEpUoJ KOoJeOaHWH MAaTeMaTH4YeCKOro U MPYKUHHOTO
MasiTHUKOB, ONTHYECKasl CHJIa COOMPAIOIIEH JIMH3bI, PAAUOAKTUBHBIN (DOH): C MOMOIIBIO
nefarora IJIaHUPOBaTh WU3MEPEHHs; COOMpaTh HKCIEPUMEHTAJIbHYIO YCTAaHOBKY U
BBITIOJIHATh W3MEpPEHUs, CJenys MpenIoKeHHOW HWHCTPYKIIMM; BBIYUCIATH 3HAYCHHE
BEITMYMHBI U aHAJIM3UPOBATh MOIYUYEHHBIE PE3YNIbTaThl C YIETOM 3aJaHHOU MOTPEIIHOCTH
HU3MEPEHUIT;

coOnroAaTh TMpaBWia TEXHUKH O€30MacHOCTH Mpu pabore ¢ 1abopaTOpHBIM
00opynoBaHKEM TIOCTIE MPEABAPUTEIHLHOTO OOCYKICHUS C EeIaroroM;

COTIOCTaBJIATh C TOMOIIBIO IEJarora OCHOBHBIE NPU3HAKH M3YYCHHBIX (PUINYECKUX
MoJieNieli: MaTepHuanbHas TOYKa, aOCOMIOTHO TBEPAOE TENO, TOYCUHBIH HCTOYHHUK CBETA,
Ty4, TOHKas JTUH3a, TUIaHeTapHas MOJelbh aToMa, HyKIIOHHAas MOJENb aTOMHOTO siipa C
OTIOpPO HAa METOAMYECKUE MaTepUabl;

XapaKTepU30BaTh IOCIE TPEABAPUTEIBHOTO OOCYXKAEHUS C TEeAaroroM MPHHIIHUIIBI
JEVCTBUS U3yUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB C OTIOPOM Ha UX OMHCaHuA (B
TOM YHCJIE: CIUIOMETP, JATUYUKHU MOJI0KESHHUSI, PACCTOSHUS U YCKOPEHHS, paKeTa, dXO0JIOT,
OUYKH, TIEpUCKON, (oToammapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOIN, JO3UMETD,
kamepa BunbcoHa), ncnosb3ys 1udpoBbie 00pa3oBaTeIbHbIE PECYPCHI;



HCII0JIb30BATH I10/] PyKOBOJICTBOM II€Jarora CXeMbl U CXeMAaTUYHbIE PUCYHKU U3YUEHHBIX
TEXHUYECKUX YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOLIECCOB
IpU peleHHHd Yy4eOHO-TIPAKTHYECKUX 33/a4; ONTHYECKHE CXEMBbI Ui MOCTPOCHHS
M300paXe€HUH B IIIOCKOM 3epKajie ¥ COOMpAIoNIei TUH3E;

OPUBOANTH  NPUMEPHI/HAXOAUTh  WHPOpPMAMIO O  TMpUMepax  MPaKTHYECKOTO
UCIOJIb30BAHUS (PU3UYECKMX 3HAHUM B IIOBCEJHEBHOM JKM3HM s 0O0€CHedYeHUs
0€30MacHOCTH IpH OOpalleHHH C M[pudopaMM U TEXHUYECKMMM YCTpOICTBamH,
COXPAHEHUS 37J0POBbS U COOJIIO/IEHUSI HOPM 3KOJIOIMYECKOI0 MOBEACHUS B OKPYXKAIOIIeH
cpene;

OCYIIECTBIISITh TOJ PYKOBOJICTBOM II€Aarora TIOUCK WHpopManmuu (PU3HIECKOTO
cojepkaHus B cetu HTepHeT, camocCTOATENbHO (QOPMYIHMpYs MOUCKOBBIA 3ampoc,
HaXOJUTh ITyTH OIpeAeTeHHs] JOCTOBEPHOCTH MOJy4YEeHHOW HH(GOpMalMd Ha OCHOBE
MMEIOIIUXCS 3HAHUN U JOTIOJHUTENIBHBIX HCTOUHUKOB;

WCII0JIb30BaTh MPU BBIMOJIHEHWU Y4Y€OHBIX 33JaHMM OTOOpaHHYIO NEAAroroM HAay4dyHO-
MOMYJISIPHYIO JTUTEPATypy PU3NUYECKOTO COJIEpKaHus, CIIpaBOYHbIE MaTE€pPHAaIIbl, PECYpPChI
cetu VHTepHeT; BiajgeTb MNpUEMAMM KOHCHEKTUPOBAHUS TEKCTa, NpeoOpa3oBaHUs
nHpopMallMd W3 OJHOM 3HAKOBOW CHUCTEMBI B JIPYI'yIO C OINOpPON Ha alrOpUTM U
YTOYHSIIOLUIME BONPOCHI TIearora; co3JaaBaTh I0J PYKOBOJACTBOM Iiefjarora ¢
00CyX/JIeHHEeM IUlaHa paboThl MHCHBMEHHBIE W YCTHBIE COOOIIEHHWS Ha OCHOBE
nHpOpMallUd W3 HECKOJBKMX MCTOYHHUKOB (PU3NYECKOTO COJEepXKaHUS, ITyOINYHO
MIPENICTaBIATh PE3YNbTAThl IPOEKTHOM WM UCCIIE0BATENbCKOM 1eATEIbHOCTH; IPU 3TOM
IPaMOTHO KCIIOJIb30BATh N3YUEHHBIN MOHATUNHBIN alnapar u3y4aeMoro pasziena Gu3nKu
U COMPOBOXKIATh BBICTYIJICHHE IMpe3eHTaluuell ¢ Y4€ToM OCOOEHHOCTEH ayIuTOpUU
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazjnen 1. ®u3uka u e€ poJib B MO3HAHNH OKPY:KAKIIEr0 MUPA
b K
1.1 ®dusuka - HayKa o0 IpUpoJIe 2 nommorexa 110
https://m.edsoo.ru/7f416194
1.2 dusnueckre BEIMINHEI 2 1 bubmmorexa [OK
https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EcrecTBeHHOHAaY4HBIN METOJ O3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasnen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA
2.1 CrpoeHue BelecTBa 1 Eubmorexa HOK
https://m.edsoo.ru/7f416194
29 JIBrykeHre 1 B3aUMOACHCTBUE YaCTHUII ’ 1 bubnuoreka [JOK
) BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEILIECTBA 2 Bubmorexa OK
https://m.edsoo.ru/7f416194
Wroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
3.1 MexaHn4uecKoe JIBHKCHHE 3 bubmorera [JOK
https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, JIOTHOCTh 4 1 bu6mmoreka [JOK




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

bubmuoreka [JOK

3.3 Cwuna. Bunpr cun 14 2
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya qaBneHust TBEPAbIMU 3 bubnuorexa [JOK
' TEJIaMH, JKUJKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBlIeHME KUIKOCTH 5 bubnmorera [TOK
https://m.edsoo.ru/7f416194
b K
4.3 ATtMochepHoe naBiIeHNE 6 nommorexa O
https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
> Pabora ¥ MOMEOCTE 3 ! hitps:/m.edsoo.ru/7f416194
5.2 [IpocThie MeXaHU3MBbI 5 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
5.3 MexaHunueckas 3Heprust 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 12




8 KJIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aeoB H TeEM nmudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Pazgen 1. TensioBble sIBJIEHUS
1.1 Ctpoenue u CBOICTBA BEIECTBA 7 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
1.2 TermoBbie MPOLECCHI 21 1 5 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS
51 DIIEKTPUYECKUE 3apsibl. 3apsSKEHHbIE Tella 7 1 bubnuoreka [IOK
’ U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 IToCcTOSIHHBIN IEKTPUUECKUN TOK 20 2 7 nomoreka I
https://m.edsoo.ru/7f4181ce
2.3 Mar»uTHEBIE SIBJICHUS 6 1 1.5 bubnmorexa [IOK
https://m.edsoo.ru/7f4181ce
2.4 DNeKTpOMarHuTHask UHIYKIUS 4 Eubmorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE BpeMst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5




9 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Pazjnen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4ecKoe JIBMKEHHUE U CTIOCOOBI €T0 10 | bubmmoreka [{OK
' OMKCaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B3anmoperictBue Ten 20 1 3
A https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKOHBI COXpaHEHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexanudeckue K0J1e0aHUSA U BOJTHBI
bubnuoreka [IOK
2.1 Mexannyeckue KoJieOaHus 7 3 nomotexa [
https://m.edsoo.ru/7f41a4a6
bu6 OK
2.2 MexaHn4eckrue BOJTHBI. 3BYK 8 1 3 nommorexa L
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znea 3. DyieKTpOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMAarHuTHOE MOJIE U 6 ) bubnunorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pasnen 4. CBeToBbIe SIBJICHUSA
4.1 3aKOHBI pacCIIPOCTPAHEHUS CBETa 6 2 bubnuoreka [IOK




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

4.2 JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6
4.3 Pazniosxxkenne 6eroro cBeTa B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanToBbI€E sIBJICHUS
5.1 Hcnyckanne u MorJIoneHne CBETa aTOMOM 4 1 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
5.2 Crtpoenune aToOMHOTO siipa 6 1 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
5.3 SAnepHbie peakuu 7 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znen 6. [loBTOpuTE1bH0-00001IAK0 1M MOLYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 ’ bubnuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27




7 KJIACC

IHOYPOYHOE IVTAHUPOBAHMUE

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Konrtpoiabnbie | IlpakTuyeckue
Bcero
padoTsbI padoThI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

®du3rKa — Hayka O MPUPOJIE.
SABnenus npuposl. dusnyeckue
SIBJICHUS

MexaHn4decKkue, TeIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIEC SBJICHUS

duznyecKkue BEITMYNHBI U UX
W3MEpeHHe

Ypok-uccnenoanue "N3mepenne
TEMIEPATyphl PU TOMOIIN
AKHUJKOCTHOTO TEPMOMETpA U JaTUHKa
TemnepaTrypsl"”

Kak ¢u3uka u gpyrue ecTeCTBEHHbIE
HayK{ U3y4aroT MPUPOTY.
EctecTBeHHOHAYYHBIN METOT
no3Hanusa. Onucanue GU3NIECKUX
SIBJIEHUH C IIOMOIIILIO MOZEIEH

bubnuoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Ipoepka
TUIIOTE3bI: JAJTBHOCTD MOJIETA IIAPHKA,
MYLEHHOTO TOPU30HTAJIBHO, TEM
Oosble, yeM 00JIble BbICOTA IMycKa'”

Crpoenue BemectBa. OMBITHI,

bu6nmoreka [JOK




AOKa3bIBAOIHUE JUCKPETHOC CTPOCHHUC

https://m.edsoo.ru/ff09fe0a

IIJIOTHOCTH TBépL[OFO TCI1a»

BEIIECTBA
8 JIBM>KeHHE YacTHll BEecTBa bubnmorera [TOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «ONbITH MO
9 HAOJIOJICHUIO TETUIOBOTO PACITUPEHUS
ra3oB»
10 ArperaTHbI€ COCTOSIHHS BEILIECTBA
B3anMocBs3bp Mex 1y CBOMCTBAMU
BEIIIECTB B Pa3HBIX arperaTHBIX
1 COCTOSIHHSIX M HX bubmuorexa [JOK
aTOMHOMOJIEKYJISIPHBIM CTPOECHUEM. https://m.edsoo.ru/ff0a0378
OcoOEHHOCTH arperaTHhIX COCTOSTHUN
BOJIbI
Mexannueckoe OBMKEHHUE.
bu6mmoreka [IOK
12 PaBHOMEpHOE U HEPAaBHOMEPHOE
https://m.edsoo.ru/ff0a05c6
JIBH>KEHUE
bubmuoreka [JOK
13 Ckopoctb. Eqununibl ckopoctu 1
https://m.edsoo.ru/ff0a079¢c
bu6mmoreka [JOK
14 Pacuet nmytu u BpeMeHU JBUKECHUS
https://m.edsoo.ru/ff0a0aed
Wuepiusi. 3akoH UHEPITUU.
P N P bubmuoreka [JOK
15 B3aumopeiicTBue Ten Kak mpuyrHa
https://m.edsoo.ru/ff0a0c10
U3MEHEHUS CKOPOCTH JIBUKEHUS TEJ
16 [InoTHOCTH BemecTBa. Pacuer Macchl bubmuoreka [JOK
1 00beMa Tella 1o ero TUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenue




Pemenue 3agaq mo reme "ImoTHOCTE

bubmuoreka [JOK

18
BerecTBa" https://m.edsoo.ru/ff0a123¢
Cuna xak xapakTepucTuKa
19 B3auMoeiicTBus ten. Cuna
ynpyroctu. 3akoH ['yka
JlaboparopHas padota «/3yueHune
20 3aBUCHUMOCTH PACTSDKCHUS
(nedopmarnyiv) Ipy>KMHBI OT
MPUIIOKEHHON CUIIBD»
21 SBnenne Tarotenus. Cuia TSHKECTH
CBs3b MEXTY CUIION TSKECTH U
N bubmuorexa [JOK
22 Maccoit Tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al1778
3aga4 o teMe "Cuia TspKecTH
” Cuna TsKeCTH Ha IPYTruX IUIaHeTax. bubnuoreka [JOK
DU3NYECKUE XaPAKTEPUCTUKH TJIAHET https://m.edsoo.ru/ff0al1502
bubnuoreka [IOK
24 N3zmepenne cun. Jlunamomerp nommoreka L
https://m.edsoo.ru/ff0al8cc
bub e OK
25 Bec tena. HeBecomocTh nommoreka L
https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HallpaBJICHHbIX
. . bu6mmoreka [JOK
26 110 OJHOM MPSMOM.
. https://m.edsoo.ru/ff0ala70
PaBHopelicTBYyIOIAs CHIT
7 Pemenue 3aau o teme
"PaBHogeiicTByrOImas cui”
)% TpeHune ckoJIbKEHUS U TPEHUE MOKOSI. bu6nuoreka [IOK
Tpenue B npuUpoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JIaGopatopHas pabota «3yuenue bubnuoreka [IOK

3aBUCHUMOCTHU CUJIBI TPCHUA

https://m.edsoo.ru/ff0alcc8




CKOJIbKEHUS OT CUJIbI IABJIEHUS U
XapaKTepa CONPUKACAOIINXCS
IMOBEPXHOCTEIN

Pemenue 3agau Ha onpeneneHue

30 . .
PaBHOJICHCTBYIOIIEH CUITBI
Pemenue 3a1au o remam: «Bec

31 tenay, «I'paduueckoe nzoOpaxeHue bubnuoreka [JOK
cuny, «Cunbly, «PaBHOAEHCTBYIOMIAS https://m.edsoo.ru/ff0alde0
CHII»

KonTtponbHas pabora no temam:
«Mexannueckoe ABIKEeHHEY, «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«['pauueckoe nzoOpaxkeHue cui,
«Cunbi»

13 Jasnenune. CiocoObl yMEHBITICHUS U bubmuorexa [JOK
YBEIIMYEHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JaBneHnue raza. 3aBUCUMOCTD

N bu6mmoreka [JOK
34 JaBJICHHM ra3a oT 00bEMa,
https://m.edsoo.ru/ff0a2376
TeMInepaTypbl
[lepenaua naBiieHUs1 TBEPABIMU
bu6mmoreka [JOK
35 TeJlaMHU, )KUAKOCTIAMH U Tra3aMu. 3aKOH
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBlIeHHE B *KUAKOCTH U Ta3e, bubmuoreka [JOK
BBI3BAHHOE JEUCTBUEM CHJIBI TSHKECTU https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau no teme «/laBinenue B bubmuoreka [JOK
JKUJIKOCTH U Ta3e. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2826

bubnuoreka [JOK

38 Coobmaromumecs: cocybl 1

https://m.edsoo.ru/ff0a2970




bubmuoreka [JOK

39 I'unpaBnuueckuii mpecc
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuiaeBoi
SKMIAKOCTHBIN HacoC
Atmocdepa 3emun. [Tpuannen
CYILIECTBOBAHUSI BO3IYLIHOMN
T - bubmmoreka [IOK
41 000710ukH 3eMJi. 3aBUCUMOCTh
https://m.edsoo.ru/ff0a2bSa
aTMOC(hEpHOTO JaBJIICHHS OT BBICOTHI
HaJl ypOBHEM MOPS
bubmuorexa [JOK
42 Bec Bo3myxa. ATmMocdepHoe naBiieHHe 1
https://m.edsoo.ru/ff0a2bSa
43 N3mepenune arMochepHOTO TaBICHUS. bubmuorexa [JOK
OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
bu6mmoreka [IOK
44 JTABJICHUSI OT BBICOTHI HaJl YDOBHEM
https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepouns. AtmocdepHoe bubnuoreka [IOK
JIaBJICHUE HA PA3JIM4YHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agau mo reme
"AtmocdepHoe naBieHue"
JlelicTBrE KUJIKOCTH U Ta3a Ha
bubmuoreka [JOK
47 MOTPY’KEHHOE B HUX TEJIO.
https://m.edsoo.ru/ff0a3276
ApxumenioBa cuia
JlaGopaTtopHas pabora «OnpenencHue
43 BBITAJIKUBAIOIICH CHIIBL, bu6mmoreka [JOK
JNEUCTBYIOLIEN Ha TENO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHJKOCTb)
49 JlaboparopHas paboTa mo Teme bubnunoreka [JOK




«MccnenoBanue 3aBUCUMOCTH Beca
Tela B BOJIE OT 00BbEMa O PYKEHHO
B JKUJKOCTb 4acTH TEJIa»

https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

bubmmorexa [{OK
https://m.edsoo.ru/ff0a3a96

51

JlaboparopHas paboTa
"KoncTpynpoBaHue apeomeTrpa win
KOHCTPYUPOBaHUE JTOIKU U
omnpeneneHue e€ rpy30mnoabEMHOCTH"

52

Pemenne 3agau no temaM: «IInaBanne
cyaoB. BozayxomnnaBanuey,
«/laBreHne TBepBIX TEIN, JKUIKOCTEH
H Ta30B»

bu6moreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanuveckast pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

MoimnocTts. EauHuIeEI MOIITHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

Ypok-uccnenoBanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noanéMe o Jjecrtauie"”

56

[Ipoctbie Mexanu3mbl. Poiyar.
PaBHOBecue cui Ha peruare

57

KounTtponbHas paborta o teme
«/laBneHue TBEpABIX TEJN, KUIKOCTEH
u ra3oBy» / Beepoccuiickas
MpoBepoyHasi paboTa

58

PesepBHsIit ypok. Pabota ¢ TekcTamu
1o TeMme «/laBneHue TBEPIBIX Tell,
XKHUJIKOCTEH U ra3os» / Bcepoccuiickas

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adffe




poBepoYHas pabora

59

Peryaru B TexHuKe, OBITY ¥ IPUPO/IE.
Jlaboparopuas padoTa
«HMccnenoBanue yciOBH paBHOBECHS
pbIryaray

0.5

bubmmorexa [{OK
https://m.edsoo.ru/ff0a478e

60

Pemenne 3a1au 1o reme «Y CI0BUI
PaBHOBECHS pbIyara

bubmmoreka [{OK
https://m.edsoo.ru/ff0a48a6

61

Koaddumuent mosnesnoro aercTpus
MexaHusma. Jlaboparopnas padota
«M3mepenue KII/] HakinoHHOM
TUTOCKOCTI

0.5

62

Pemenne 3amag mo teme "Pabora,
mortHocTh, KITI"

bu6moreka [IOK
https://m.edsoo.ru/ff0a4dc48

63

MexaHnueckas Heprusl.
Kunernueckas 1 noTeHIaibHas
SHeprus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHUsI MEXaHUYECKOM
SHEPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT T10 TEME
"DKCepUMEHTAILHOE OMPEICIICHUE
W3MEHEHUS] KHHETUYECKOU U
MOTEHIMATBLHON SHEPTUH TPU
CKaThIBaHUH TeJIa 110 HAKIOHHOM
mjIo0ckocTu"

66

KonTponsHas pabota o Teme
«PaboTa 1 MOIIHOCTh. DHEPTHUs»

67

PesepBHeIit ypok. PaboTta ¢ Tekctamu
o tTeMe "MexaHnueckoe ABHKeHue"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adee6




PesepBHeiit ypok. Paborta ¢ TekcTamu

68 1o teme "Pabora. MoOmHoOCTS. 1
Ouneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME




8 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uupposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypchl
OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-
. bubnuoreka [JOK
1 KWHETUYECKOU TEOPUU U UX ONIBITHHIE 1
https://m.edsoo.ru/ff0a5256
TIOITBEPKICHUSI
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Monenu TBEPAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3o00pa3HOro COCTOSIHUM BeIlecTBa https://m.edsoo.ru/ff0a540e
OObscHeHue CBOMCTB TBEPIOTO,
4 AKUJKOTO U Ta3000pa3HOT0 COCTOSTHUM |
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KMHETUYECKON TEOPUU
bu6mmoreka [IOK
5 Kpucrannmaeckue u amopdabie Tena 1
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KaUJUISIPHOCTD. | bubnuoreka [JOK
[ToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
bu6mmoreka [JOK
7 TennoBoe paciiMpeHne U CKATHE 1
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUXKEHUS 1
YacTHIL
9 Buytpennss sHeprus. CriocoOsl | bu6nuoreka [IOK
U3MEHEHHUs BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Bunael Tenonepenaun 1 bubnunoreka [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koupepenmus "[IpakTudeckoe
HCMOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmmorexa [{OK

11
BEIIECTB U MAaTEpHAJIOB B IEIIX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubmmorexa [{OK
TEII0EMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHEHHE TEIUIOBOTO OasiaHca. bubnuoreka [JOK

13 p i
TermooOMeH U TEMJI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnast pabota

14 "UccnenoBanue siBICHUS bu6moreka [IOK
TEII000MEHa IPU CMEIINBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U TOpsTYeil BOIBI"

Pacuer xonuuecTBa TEMIOTHI,

15 HEOO0XOUMOTO JJI1 HarpeBaHus Teja
Y BBIIEIIAEMOTO UM MPH OXJIKICHUU

16 JlaGopaTtopHnas pabota "Onpenenenue bubnuoreka [JOK
yACIbHOM TEIJIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOoIMBa. Y enbHas TemioTa bubnuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBEp/IcBaHKE

P bubnuoreka [JOK
18 KPUCTALUIMYECKUX TEN. Y IeTTbHAs
https://m.edsoo.ru/ff0a71d2
TEIIOTA IJIABJICHUS

19 JlaboparopHas padota "Onpenenenue bubnnoreka [JOK
yIEIbHOU TEIJIOTHI TUIaBJIECHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHIEHCAIUS. bu6nuoreka [IOK
HUcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y genpHas TemioTa bu6mmoreka [JOK




napooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPBI KUIIEHUSI
OT aTMOC(EPHOTO JTaBIICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3myxa. JlabopaTopHas
pabota "Omnpenencane
OTHOCHUTEJIbHOM BJIaKHOCTH BO3ayXxa"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3J1yXa

24

[IpuHIMIBl pabOTHI TETIIIOBBIX
nsurareneif. [laposas TypOuHa.
JIBurarens BHyTPEHHETO CTOPAHMS

25

KII/I TermoBoro aBurates.
TennoBbie qBUTATENH U 3AIIUTA
OKpYKarollel cpeibl

bu6moreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U MIPEBPALICHUS
SHEPrUH B TEIUIOBBIX MPOIIECcCax

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TemnoBrIe SIBJICHHUS.
H3MeHeHune arperaTHbIX COCTOSHUN
BemecTra"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHas paboTa o tTeme
"TermnoBble sBJIeHU. 3MeHeHne
arperaTHbIX COCTOSIHMI BelecTa'

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

29

DnexTpusaius Tein. J[Ba poga
ANEKTPUUECKUX 3apSI0B

30

VYpok-uccienosanue "Onexkrpusanus
TEJ UHIYKIUEH U MIpU
CONIPUKOCHOBEHUN"




B3anmoencTBre 3apsyKeHHBIX TEll.

bubmuoreka [JOK

31
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIEKTPUYECKOE TTOJIE.
0 HanpsikeHHOCTB 2JIEKTPUYECKOTrO bubnuorexa [JOK
noJi. [IpuHIun cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
BIEKTPUYECKUX TOJIEN
Hocurenu snekTpuyeckux 3apsijioB.
33 OnemeHTapHbIi 3apsaa. CtpoeHue
aToma
34 [TpoBOIHUKH U TUAAEKTPUKHU. 3aKOH bu6moreka [IOK
COXpaHEeHUs JIEKTPUYECKOTO 3apsana https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMEHEHUE bubmuorexa [JOK
CBOWCTB 2JIEKTPUYECKUX 3apSA0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKHI TOK, YCIIOBUS €T0
bu6mmoreka [IOK
36 cyiiecTBoBaHus. McTtounuku
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
. bu6mmoreka [IOK
37 JlelicTBUS 3JIEKTPUYECKOTO TOKA
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelictBue
38 3JIEKTPUYECKOTO MOJISI HAa TPOBOHUKH 1
U TUDTICKTPUKH"
39 DIEKTPUYECKUM TOK B METAILIAX, bubnnoreka [JOK
JKHUIKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuyecKas Lelb U €€ COCTaBHbIE
4acTH
Cuna Toka. JIabopatopHas paboTa
) bu6mmoreka [JOK
41 N3mepeHue u peryaupoBaHue CUIIbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6




DNEKTPUUECKOE HAMPSKEHUE.

4 BonwsTmeTp. JIabopaTtopHas pabota 0.5 bubnmoreka [JOK
"U3mepenue u peryaupoBaHue ’ https://m.edsoo.ru/ff0a9e14
HarnpspKeHus "

43 CornpoTHuBIeHHE TPOBOTHUKA. bubnuorexa [JOK
VY enpHO€ CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHast pabota "3aBUCHMOCTH

44 BJIEKTPUYECKOTO COMPOTUBIICHUS | bubnuoreka [JOK
IIPOBOJAHUKA OT €TI0 JJIUHBI, IUIOIaIN https://m.edsoo.ru/ff0aa738
MIOIIEPEYHOI0 CEYEHUs U Marepuana"
3aBUCUMOCTD CHJIBI TOKA OT

bu6moreka [IOK
45 HanpsbkeHnd. 3akoH Oma 11 ydacTka
https://m.edsoo.ru/ff0aad4a
1enu
JlaGopaTtopHnas pabota
"HccneqoBaHue 3aBUCUMOCTU CHIIEI
bu6mmoreka [IOK
46 TOKa, UAYLIETO Yepe3 PE3UCTOp, OT 1
https://m.edsoo.ru/ff0aa04e
CONIPOTHUBIICHHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U NApAIIIEIBHOE
COEIMHEHUS IIPOBOTHUKOB
JlaGopaTtopHnas padora "IIpoBepka

43 MpaBUJIa CIOKEHUS HANPSIKEHUN NIPU | bubnnoreka [JOK
IIOCIEA0BATENBHOM COEIUHEHNUU IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"

JlaGopatopHas pabota "IIpoBepka
49 IIpaBUJIA JUIsl CUJIBI TOKA IPU | bu6nuoreka [IOK

NapajuieJIbHOM COE€IMHEHUH
pe3uctopos"

https://m.edsoo.ru/ffO0aadle




Pemenue 3agau Ha npuMeHEHUE

bubmuoreka [JOK
50 3akoHa OMa Jyist pa3JIMuHOTO
https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO bubnuorexa [JOK
Toka. 3akoH Jlxoyns-Jlenma https://m.edsoo.ru/ff0ab124
JlaboparopHuas padota "Onpenerenne
bubmmoreka [{OK
52 paboThl ¥ MOIIIHOCTH 3JIEKTPUUYECKOTO
" https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPUYECKUE LIETTH U MOTPeOUTenn
. bubnuorexa [JOK
53 AIIEKTPUYECKON SHEPTUU B OBITY.
https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
54 [TocTostHHBIE MAarHUTHI, KX
B3aMMOJICHCTBHE
55 Ypok-uccnenoanue "N3yuenne bubnuoreka [JOK
10JIEN MOCTOSIHHBIX MArHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnuTHOe noJsie. MarautHoe mnoiie
bu6mmoreka [IOK
56 3eMIIM U €ro 3HadeHue I )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emuie
[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIEKTPUUECKUE 3apsibl.
bu6mmoreka [JOK
57 3apsKeHHbIE Tea U UX
. . https://m.edsoo.ru/ff0abd2c
B3aumoieiicTBus. [locTossHHBIN
3JIEKTPUYECKUN TOK"
KouTtponbHas paborta no teme
"DneKTpruuecKue 3apsapl.
bu6mmoreka [JOK
58 3apsKEHHBIE TEJla U UX

B3auMoeincTBUs. [IocTOSHHBIN
anekTpuyeckuii Tox" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8




poBepoYHas pabora

59

PesepBHeIit ypok. PaboTta ¢ TekcTramu
o Teme "llocTrosiHHbII
anekTpuyeckuii Tox" / Beepoccuiickas
poBepoYHas pabora

bubmmorexa [{OK
https://m.edsoo.ru/ff0acdc6

60

OmneIT Dpcrena. MarautHoe noJie
AIEKTPUYECKOTO TOKa MarHutHoe
IT0JIC KaTyIIKH1 C TOKOM

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac1d2

61

[IpumeHeHue 1eKTPOMarHuToB B
texauke. JlabopaTopHas pabora
"N3yueHne NeiCTBUSI MarHUTHOTO
I10J151 HA MPOBOJHUK C TOKOM"

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABUTATENH MIOCTOSTHHOTO
Toka. Mcrons3oBanue
ANIEKTPOABUTaTENeH B TEXHUUECKUX
YCTpOMCTBaX U Ha TPAHCIIOPTE.
JlaGopaTtopHnast pabota
"KoHcTtpynpoBaHue U U3y4eHUE
paboTHI AeKTpoaBUTaTes"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiTel Papajes. 3aKoH
3JIEKTPOMArHUTHON UHIYKIIUH.
IIpaBuno Jlenna

64

DnextporeHepatop. Crocoobl
MOJIy4€HUS DIIEKTPUUECKOM SHEPTUU.
DIEeKTPOCTAaHIUU Ha
BO300OHOBIISIEMBIX HCTOYHHKAX
SHEPTUU

65

[ToaroToBka K KOHTPOJBHOI paboTe
10 TeMe "DNEKTPUUECKUE U




MAarHUTHBIE SABJICHUS"

KonTtposneHas paboTa o teme

bubmmorexa [{OK

66 "DneKTprUuecKre U MarHUTHbIE 1
" https://m.edsoo.ru/ff0acb14
SIBJICHUA
67 PesepBHblit ypok. Pabota ¢ Tekctamu | bubnuorexa [JOK
o teMe "TermioBelie sBiaeHUS" https://m.edsoo.ru/ffO0acc5e
63 PesepBHblit ypok. Pabota ¢ Tekctamu |
o TeMe "MarauTHsie ABiIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 145

[TPOI'PAMME




9 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
[
Jlj;_n Tema ypoxa Bceero Kontpobusie | Hpaxrieckie i[:;:eﬂlrlﬂ :)Ig;)bal:())ln;:;eenbﬂme
padoTsbI padoThI pecypest

| MexaHndeckoe JBHKEHHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIILHOCTD | bubmmoreka [IOK
MEXAaHUYCCKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [JOK
JBUKCHHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOIUHENHOE

4 nBrokeHne. CpeHsisi U MTHOBEHHas 1
CKOPOCTb

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE | bubnuoreka [IOK
JIBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH>KCHHUSI. 1
I'paduk ckopoctr
JlaGopaTtopHnas padorta "Onpenenenue

7 YCKOPEHHUS Tea Mpu | 1 bubnunorexa [JOK
PaBHOYCKOPEHHOM IBUXEHUU I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM 1u1ockocTh"

2 CBoOoHoe nagenue Tei. OmbIThI |
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO | bubnuoreka [IOK

OKPYXHOCTH. HepI/IOI[ 1 4acToTa

https://m.edsoo.ru/ff0ael76




oOpamenus. JIuneitHas u yriaosas

CKOPOCTHU
10 [leHTpOCTpEMUTENIBHOE YCKOPEHHE
1 IIepssiit 3ak0oH Hprotona. Bexrop bubnuorexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
2 Bropoii 3akon HeroToHa. bubnuorexa [JOK
PaBHOfelicTBYIOIIAs CHIla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnnorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ac982
14 Pemenue 3ana4 Ha npuMEHEHUE bubmuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bubmuorexa [JOK
15 Cua ynpyrocti. 3akon ['yka https://m.edsogru/fanecaZ
16 Pemenue 3agay mo teme «Cra
YOPYTOCTHY
17 JlabopaTtopHas pabora «OnpeneneHue bubnuoreka [IOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuorexa [JOK
18 Cina Tpeis https:/m. edsogru/fanﬂ38
19 Pemenne 3agay mo teme «Cuia bubnuoreka [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 JlaboparopHnas padota "Onpenenenue bubnnoreka [JOK
ko3 duimenTa TpeHUS CKOIBKCHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3agau no teMe "3aKOHEI
21 Herorona. Cuna ynpyrocru. Cuna Bubmiorexa LIOK
" https://m.edsoo.ru/ff0afb8e
TpEeHUs
” Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubnunoreka [JOK

TATOTEHHSL. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044




najacHus

VYpoxk-koHpepenuus "JIBmKeHne el

23 BOKpPYT IPaBUTAIMOHHOTO LIEHTpa
(Conneunas cucrtema). ['anaktuku"
Pemenne 3amag mo teme "Cuia
bubmmoreka [{OK
24 TSHKECTU U 3aKOH BCEMUPHOTO
" https://m.edsoo.ru/ff0af5f8
TATOTEHUSA
)5 [IepBast kocmMu4eckasi CKOPOCTb. bubnnorexa [JOK
HeBecomocTts u meperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepranbHON TOUKH.
AOGCOoIOTHO TBEPIOE TEIIO.
26 PasHosecue TBEpIOTO TENA C bubmmorexa [OK
. . p https://m.edsoo.ru/ff0afe36
3aKpETUIEHHON OChIO BPAIIICHHUSL.
MowmeHnT cunsl. LlenTp Tsxectu
PaBHOBeCHEe MaTepuaIbHON TOYKH.
AOGCOIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA C
3aKpEIIEHHON OChIO BpAIlICHUS.
MowmeHnT cuisl. LlenTp Tsxectu
)3 Pemenne 3agau o reme "MoMeHT bubnuoreka [JOK
cunbl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJBHOM paboTe MO
" bubnunoreka [JOK
29 TeMme "MexaHndecKkoe JIBUKEHHUE.
. " https://m.edsoo.ru/ff0b0408
BsaumoneiictBue Ten
KonTponsHas pabota o Teme
| bu6mmoreka [JOK
30 MexaHn4uecKo€e IBHKEHUE.
. " https://m.edsoo.ru/ff0b06ec
BsaumoneiictBue Ten
31 Nmnynsc Tena. Ummynse cuisl. 3aKkoH bubnuoreka [IOK




COXpaHEHUs UMITYJIbCa. YIIPYroe U
HEYIIPYroe B3auMOJCHCTBUE

https://m.edsoo.ru/ff0b07fa

Pemenue 3ama4q mo reme "3akou

bubmmorexa [{OK

32 COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
13 VYpoxk-koudepenuus "PeaktuBHOEC
JBUKEHHE B IPUPOJIE U TEXHUKE"
34 Mexanuveckasi paboTa U MOIITHOCTh bubmorexa HOK
https://m.edsoo.ru/ff0b0a84
35 PabGoTta cunibl TSDKECTH, CHITBI bubmmoreka [IOK
YIPYIrOCTH U CHJIBL TPEHUSA https://m.edsoo.ru/ffOb0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JBHKEHUU TeJIa 10
TOPU30HTAIIBHON TOBEPXHOCTU»
17 CBs13b HEPrUU U pabOTHI.
[TorenumanpHast S3HEPTUs
13 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KUHETUYECKON dHEPruun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs YHEPTUU B
MEXaHUKe
40 JlaboparopHas pabota «/3yuenue bubnnoreka [JOK
3aKOHA COXPaHEHUS SHEPTUM https://m.edsoo.ru/ffOb12fe
A1 KonebarenbHoe ABMIKEHHE U €TO bubnuoreka [JOK
XapaKTEPUCTUKHA https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoueOaHus. bubnunoreka [JOK
Brinyxxnennsie koneOanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuii U IpyKUHHBII

MasATHUKH




44

VYpok-uccnenopanue «3aBUCUMOCTh
nepro/ia KojiebaHuil OT KECTKOCTH
IIPY>KUHBL ¥ MacCEL Ipy3a»

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

45

[IpeBpanienue 3Hepruu npu
MeEXaHNYECKNX KOJIEOaHMIX

46

Jlaboparopuas pabota «Onpenernenue
4acTOTHI U IEpUOAA KoJIeOaHu
MPYKHUHHOTO MasSiTHHKA

bubmmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH TepHOo/1a KoJIeOaHui
rpy3a, IOABCHICHHOTO K HUTH, OT
MAacChl Tpy3a»

bu6moreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHHYECKUX BOJIH. [IpoionbHbIE 1
MOTIEPEYHBIE BOJHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koupepennus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuueckre BOJHEI"

50

3Byk. PactipocTpaHenue u oTpakeHue
3ByKa

51

Ypok-uccnenosanue "HabnrogeHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3BYyKa M BBICOTA TOHA.
AKyCTHUECKHI PE30HAHC

53

Ypok-koHpepenmus "YnpTpa3ByK u
nH(Pa3BYK B IPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

IloaroroBka k KOHTpOJ’IbHOﬁ pa60Te 13(0)

bu6mmoreka [JOK




Teme "3aKOHbI COXPaHEHHUS.
Mexannueckue KojieOaHus U BOJIHEL"

https://m.edsoo.ru/ff0b25f0

KonTtposnsHas paboTa o teme

55 "3akoHbI coXpaHeHus1. MexaHudeckue
KoJieOaHus U BOJIHBI"
56 DNeKTPOMarHuTHOE TOJIE. bubnuoreka [JOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH
Ypok-konpepennus "Llkana
53 3JIEKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
Hcnonb3oBaHuE 31E€KTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJ11 COTOBOM CBSI3H"
VYpok-uccnenoanue "N3yueHne
. bu6mmoreka [IOK
59 CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢c
TTOMOIIIBI0 MOOMIIBHOTO TenedoHa
Pewrenue 3agad Ha onpeneneHue
60 YaCTOTHI U JUIMHBI JIEKTPOMArHUTHOMN
BOJIHBI
DNeKTpOMarHuTHas IpupoJa CBETa.
. bu6mmoreka [JOK
61 CkopocTth cBeTa. BoHOBBIE CBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBEeTa
Hctounuku ceta. [IpsamonnnHeitnoe
62 acIpOCTPAaHEHUE CBETA. 3aTMEHUS Bubmmorexa LIOK
pactpoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynsl
3aKOH OTpakKeHUs CBETa. 3epKaia.
bu6mmoreka [JOK
63 Pemenue 3a1ay Ha MpUMEHEHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUsS CBETA
64 [Ipenomiienue cBera. 3akoH bubnunoreka [JOK




MpCIOMIICHUSA CBCTA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

65 Hcnonp30Banue MOIHOTO BHYTPEHHETO E;fi;f::;ifﬁ/fﬂ)b%&
OTPaKEHHUS B ONITUYECKUX CBETOBOJAX
JlaboparopHuas padota "HMccrnenoanme
66 3aBUCHUMOCTH yIJia MPETOMIICHUS
CBETOBOTO JIy4ya OT YIJIa MMaJIeHus Ha
rpasuue "Bo3yX-cTexsio""
VYpoxk-koupepennus "Hcnonp3oBanue
67 TIOJTHOTO BHYTPEHHET'0 OTPaKCHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBA3b"
68 JIuu3el. OnTHYecKas Cuja JIMH3BI bubmorexa OK
https://m.edsoo.ru/ffOb3f2c
69 [TocTpoenue n3o0paxeHuil B TMH3aX bubmorexa OK
https://m.edsoo.ru/ff0b444a
JlaGopaTtopHnas padota "Onpenenenue
70 (hOKYCHOTO PacCCTOSIHUS M ONITUYECKOU bubmorexa OK
. https://m.edsoo.ru/ff0b4206
CHUJIBI COOMPAIOIIEH JTUH3HI"
71 Ypok-koHpepenius "OnTuyeckue bubnuorexa [JOK
JINH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue Bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koupepennus "ledexTs
3penus. Kak coxpanutsb 3peHue"
Pa3noxxenne 6enoro cBeTa B CIEKT.
74 OnbiTel HetoTOHA. CrioxkeHnne bubmuoreka [JOK

CIICKTpPAJIbHBIX IBETOB. I[I/ICHepCI/ISI
CBCTa

https://m.edsoo.ru/ff0cOf4c




JlaboparopHas pabota "OnBITHI 11O
Pa30oKEeHUI0 OEJI0r0 CBEeTa B CIEKTP U

bubmmorexa [{OK
75 BOCTIPUSATHIO IIBETA IPEAMETOB MPHU UX
https://m.edsoo.ru/ff0cOe2a
HaOJIOIEHUH Yepe3 [BETOBEIC
¢bmbTpe"
VYpok-npaktukym "BosHoBbIE
76 CBOICTBa CBeTa: JUCHepcus,
uHTepdepeHus u nuppaxaus"
77 Omnbitel Pesepdopna u mianerapHast bubnuorexa [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
Hcnyckanne u MOTJIONEHHE CBETa
. bubmuorexa [JOK
79 aromoMm. KBanThbl. JIuHeituaTeie
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
20 VYpoxk-npaktukym "HabGmonenune bubnuoreka [IOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
N bu6mmoreka [IOK
81 PagnoakTUBHOCTE U €€ BUIBI
https://m.edsoo.ru/ff0c1672
2 Crpoenue atomHoro sapa. Hykimonnas bubnuorexa [JOK
MOJEIb https://m.edsoo.ru/ffO0c18ac
23 PanuoakTtuBHBIE TPEBpAILICHUSL. bubnnoreka [JOK
N30TOo1EI https://m.edsoo.ru/ff0clal4
34 Pemenne 3a1au o teme: bubnuoreka [JOK
"PagnoakTuBHBIE NpeBpalieHus" https://m.edsoo.ru/ffOc1b4a
85 Ilepuon nomypacnana
Ypoxk-koHdepenius "PaqnoakTuBHbIC
P Gep bubnuoreka [JOK
86 W3IIy4EeHHS B IPUPOJE, MEAUIIMHE,

TEXHUKE"

https://m.edsoo.ru/ff0c2126




SnepHblie peakuu. 3aKOHBI

bubmuoreka [JOK
87 COXpaHEHHs 3apsiI0BOI0 U MaCCOBOTO
https://m.edsoo.ru/ff0c1c58
qucen

28 DHeprusi CBSI3u aTOMHBIX sifiep. CBsi3b bubnuorexa [JOK
MAacChl ¥ DHEPruu https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3amgau no reme "Anepueie
peakiun"

90 Peakuuu cunTte3a u neneHus saep. bubmmoreka [{OK
Wcrounuku sHeprun ConHua U 3BE311 https://m.edsoo.ru/ff0c1e88
VYpoxk-koudepennus "AnepHas

91 sHepreTuka. JlencTBus
PaIOaKTUBHBIX HU3TyIECHUN Ha KUBbIE
OpraHu3mbl"

[ToaroroBka K KOHTPOJBHOM paboTe MO

90 TeMe "DIEeKTPOMAarHuTHOE MOJIE. bubnuoreka [IOK
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIE siBEHUA"

KounTponbHas pabora no teme
93 "DeKTpOMarHUTHOE TOJIE.
DIEKTPOMAarHUTHBIE BOJIHBI.
KBanToBbI€ siBEHUA"
[ToBTOpEHME, 00OOIICHNE.
bubnuoreka [JOK
94 JlaGopatopHble pabOTHI IO KypCy
" . " https://m.edsoo.ru/ff0c245a
B3aunmoneiictBue ten
IToBTOpenue, o0oOmenHue. Pemenne
bu6mmoreka [JOK
95 pacyeTHBIX U KaYECTBEHHBIX 3aa4 110
" " https://m.edsoo.ru/ff0c2572
teMe ""TemnnoBble mpolecchl
96 [ToBTOpenue, 0606menue. Pemenue bubnunoreka [JOK




pacyeTHBIX M KaYECTBEHHBIX 3aa4 10
teme "KII/] TeroBeix aBuraTenei"

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0menue. Pemenne

bubmmoreka [{OK

97 pacyYeTHBIX M KaYECTBEHHBIX 3aa4 M0 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoycTtaHOBOK"
[ToBTOpenue, oboOIICHNE.
bubmmoreka [IOK
98 JlabopaTopHbie pabOThI 1O KypCy 1 1
" " https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
[ToBTOpenue, 0606menue. Pabora c
" bubnuorexa [JOK
99 TEKCTAMU I10 TeMe "3aKOHBI 1
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTOpenue, o6o6menue. Paborta ¢
" bubnuoreka [JOK
100 tekcraMmu 1o TeMe "Konebauusa u 1
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o606menue. Pabora ¢
101 TekcTaMu 110 TeMe "CBeToBBIE 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c3044
SIBJIEHHUS
[ToBTOpenue, o6o6menue. Pabora ¢
102 TekcTaMu 110 TeMe "KBaHTOBas 1 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

[TPOTPAMME




MMPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITIPOTPAMMBI OCHOBHOTI'O OBIIET'O OGPA3OBAHUA

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ'IBHOI71 nporpaMmMmsbl OCHOBHOI'O 001mero 06p330B3HI/IH

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiinydaTtb ABJICHUSA 110 ONHMCAHWIO HMX XAapPaKTCPHBIX CBOWCTB M Ha
OCHOBC OIIBITOB, JIECMOHCTPUPYIOMIUX JAHHOC (1)I/ISI/ILIGCKO€ SABJICHHC

1.3

pacrno3HaBaTh MPOSIBIIEHUE W3YYEHHBIX (U3NYECKUX SBJICHUI B
OKPY)KaIOIllEM MHUpE, B TOM 4ucie (PU3NYECKUE SIBICHUS B MPUPO/IE,
MIPH 3TOM TEPEBOAUTH MPAKTUYECKYIO 33aauy B Y4eOHYIO, BBIICIATH
CYyILIECTBEHHbIE CBOICTBA (MIPU3HAKN) PU3NYECKUX SBIICHUI

1.4

OTIMCHIBATh M3YYCHHBIC CBOWCTBA Tel W (PU3UYECKHE SBIICHUS,
WCTIONIB3YS  (DM3WYECKHWE BEIWYWHBI, TPH OIUCAHWHM TPABHILHO
TPAKTOBaTh (PU3MYECKUH CMBICI HCIIOJIB3YeMBIX BEJIHYWH, WX
0003HaYCHHS U €AUHUIIB (PU3HUUCCKUX BETUYHH, HAXOIUTh (OPMYITHI,
CBSI3BIBAIOIIME JaHHYIO (U3HYECKYI0 BEIHYMHY C JAPYTHMH
BEJIMUYMHAMH, CTPOUTh TpadUKHd  M3YYEHHBIX  3aBHCUMOCTEH
(bMBUYECKUX BEIIMYNH

1.5

XapaKTepU30BaTh CBOICTBa Tell, (PU3UUECKHE SIBICHUS U IPOIIECCHI,
UCIIOJIb3YSl HM3yYEHHBbIE 3aKOHbI, MPU OTOM JaBaTh CIOBECHYIO
(GbOopMyTUpPOBKY 3aKOHa M  3alMChIBaTh €ro  MaTeMaTU4ecKoe
BbIpaKEHUE

1.6

O00BACHATH (U3UYECKUE SIBJICHUS, MPOLECCHl U CBOWCTBA Tell, B TOM
yhclie M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBISBISATh MPUYMHHO-CIICJACTBEHHBIE CBSI3U, CTPOUTH
o0bsicHeHHE W3 1 — 2 JOrMyYeckWx Iarop ¢ omopoil Ha 1 — 2
U3YYEHHBIX CBOMCTBA (PM3UYECKUX SBICHUH, (PU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH

1.7

peumaTb paC‘IéTHLIe 3aJa4u B 1 -2 HeﬁCTBHH, HCIIOJIb3Yysl 3aKOHBI U
(I)OpMy.]'ILI, CBA3BIBAIOIIHC (1)I/I3I/I‘ICCKI/IG BCINYHNHBI: HA OCHOBC aHaJIM3a
YCIOBUA  3aJa4d  34llUCbIBATh KPATKOC YCJIOBHUC, TIOJACTABJIATDH
(I)I/ISI/I‘IGCKI/IG BCJIIMYWHBI B (bOpMy.TIBI " IIPpOBOJUTH paC‘{éTBI, HaxoauThb
CIIpaBOYHBIC JAHHBIC, HCO6XOI[I/IMBIG AT pCHICHUA 3a1a4, OLICHUBATH
pPCATMCTUIHOCTD nonyquHoﬁ (1)H3H‘ICCKOI>1 BCJIIMYHUHBI

1.8

pacrio3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO PELIUTh MPU IOMOIIA
(Gu3NYeCKUX METOJIOB, B ONHCAHUU MCCIECJOBAHUS  BBIICIATH
MIPOBEPSIEMOE  TPEANOoJIoKeHue  (Tumoresy),  pasinyarb U
WHTEPIPETUPOBATh TMOJTYYEHHBIH pe3ynbTaT, HaXOIUTh OIIMOKH B




XOJE€ OIibITa, ACJaTh BBIBOJLI I10 €0 pE3yJibTaTaM

1.9

MPOBOJUTH OTBITBI TO HAOTIOACHUIO (U3HYECKUX SBICHUN WIH
(¢u3nyeckux  CBOMCTB  Tell:  (QOPMYIHpPOBATH  IMPOBEPSEMBIC
MPENANONIOKECHHS, COOMpaTh  yCTAaHOBKY M3  MPEIIOKEHHOTO
000pYyI0OBaHUs, 3aMMUCBIBATH XOI OTBITA U (POPMYIUPOBATH BBIBOIBI

1.10

BBIIIOJIHATE IPAMBIC H3MCPCHUSA C HCIOJIB30BAHHEM aHAJIOIOBBIX H
UQPPOBBIX MPUOOPOB, 3AMKCHIBATH TOKa3aHUSI MPHOOPOB € YUETOM
3aJJaHHOU a0COJIOTHOM MOTPENTHOCTH U3MEPEHUH

1.11

OPOBOJUTH  HCCJIECIOBAHWE  3aBUCUMOCTH  OJHOH  (hU3MYECKOi
BEJIMYMHBI OT JIPYrOM C HCIOJIb30BAHUEM INIPSIMBIX HM3MEPEHUH,
y4acTBOBaTh B IJIAHUPOBAaHUM Y4E€OHOTO HCCIENOBaHUs, cOOMpaTh
YCTAaHOBKY M BBIIIOJIHATh U3MEPEHMS, CIEAYs NPEUIOKEHHOMY IUIaHy,
(bukcupoBaTh pe3ylbTAThl IOTYYEHHON 3aBUCUMOCTH (PU3NUYECKHUX
BEJIMYMH B BUJIE NPEUIOKEHHBIX TaOINIl U TpapUKOB, J€IaTh BBHIBOIbI
IO pe3yJIbTaTaM UCCIIEIOBAHM

MPOBOJUTH KOCBEHHbIE M3MEPEHUS (PU3NYECKUX BEJIWYUH, CIEAys
MPEII0KEHHON MHCTPYKIUU: TIPU BBIMOJIHEHUH U3MEpPEHHU coOuparth
SKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIYHCIATH 3HAYEHHE HCKOMOWU
BEJINYMHBI

1.13

coOmomaTh mMpaBWiIa TEXHUKH OE30MacHOCTH TIpH  paboTe ¢
1abopaTOPHBIM 000PYI0OBAHUEM

1.14

yKa3blBaTh MPUHIMIBI  JEHCTBUS NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, XapakTepu30BaTh MPUHIUMBI JIEHCTBUS U3YUYECHHBIX
MpuOOPOB M TEXHUYECKHX YCTPOMCTB C IMOMOULIBI0O UX OMHUCAHUS,
UCIIONIb3YSl 3HAHUS O CBOMCTBaX (PU3WYECKUX  SABICHUH U
HeoOxouMble (PM3MYECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

OPUBOJIUTH TMpUMEpbl (HaXOoAUTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUs (PU3NYECKUX 3HAHHUI B MOBCEAHEBHOU
XKU3HU Juig  oOecrieueHus O€30MacHOCTHM Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKHUMH yCTPOMCTBAMU, COXPAHEHHS 3/I0POBbS U
coOIrI0AeHNS] HOPM SKOJIOTHUECKOTO TOBEICHUs B OKpY>KarolIei cpeze

1.16

OCYHICCTBJIATD OT60p HCTOYHHUKOB I/IH(1)OpMaI_[I/II/I B CCTU I/IHTepHCT B
COOTBCTCTBHMH C 3aJlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBC
HUMCIOIIIUXCA 3HAaHUH U HYTGM CpaBHCHU Pa3JIMYHBIX HCTOYHHKOB
BBIACIIATD I/IH(I)OpMaI_[I/IIO, KOTOpasA SABJISICTCA HpOTHBOpC‘IHBOﬁ nIn
MOXET OBITh HCHOCTOBepHOﬁ

1.17

UCII0JIb30BATh pu BBITIOJIHEHUH y4eOHBIX 3aJaHui
HAYYHOTIOMYJISIPHYIO ~ JIUTEparypy  (U3WYECKOrO  COJAep KaHus,
CIpaBOYHBIE MaTepuallbl, pecypcsl ceth HHTepHer, Bnaxers
npuémMamMu KOHCIIEKTUPOBaHMS TEKCTa, peoO0pa3oBaHus HHPOPMALIUU
13 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

CO31aBaThb COOCTBEHHBIC KpaTKUC NMHUCbMCHHBIC U YCTHBIC COO6I_I_ICHI/I${




Ha OCHOBE 2 — 3 HCTOYHUKOB HMHPOpMaUUU (HU3HUECKOTO
COJIepXKaHUs, B TOM YHCJIe MyOJUYHO JenaTh KpaTKue COOOLICHHS O
pe3yibTaTax IPOEKTOB WM Y4YEOHBIX HCCIEIOBAaHUM, NpU 3TOM
IPAMOTHO HCIIOJIb30BAaTh WM3YYEHHBIM IOHATUHHBIM amnmapar Kypca
(U3MKH, COTPOBOKAATH BHICTYIUICHUE MPE3CHTALINEH

1.19

IPU BBIIOJHEHUH Y4EOHBIX IIPOEKTOB M UCCIIEIOBAaHUI pacipenesiaTh
0053aHHOCTHU B I'PYNIIE B COOTBETCTBUHU C ITOCTABJIEHHBIMH 3a/la4aMH,
CIEIUTh 3a BBINIOJIHEHUEM IUIaHA JCUCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBIM BKJIAJ B JESITEIbHOCTb TIpYMIbI, BHICTPAUBAThH
KOMMYHHUKaTUBHOE B3aUMO/ICHCTBHE, YUUTHIBAS MHEHHE
OKPYXKarOIINX

8 KJIACC

Kox
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble IpeIMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111eT0 00pa30BaHus

1.1

HCITIOJIB30BaTh NOHATHUA

1.2

pasnuyath SBJIEHUS MO ONHCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3NUECKOE SIBJICHHE

1.3

pacrmo3HaBaTh MPOSIBIICHUE M3YYCHHBIX (U3UYECKUX SBICHUI B
OKpY)KaIOIlleM MHUpE, B TOM uucie (U3NYECKue SIBICHUS B MPUPOJIE,
MPH 3TOM TEPEBOAUTH MPAKTUYECKYIO 33a7ady B Y4eOHYIO, BBIICIATH
CYIIECTBEHHbIE CBOICTBA (MIPU3HAKU) PUINUECKUX SBIICHUI

1.4

OIIMCbIBATh H3YUCHHBIC CBOMCTBA Tel | (bI/I3I/ILIeCKI/Ie SAIBJICHMUS,
HCIIOJIb3YA (bI/I3I/I‘IeCKI/Ie BCJINYXHBI, IIpU OIIMCAHHMKU IIPaBHUJIBHO
TPAKTOBATb (bI/ISI/ILIeCKI/Iﬁ CMBICJI HCIIOJIB3YEMBIX BCJIMYHH,
0003HAYEHHS U CAMHHNIIBI (1)I/ISI/I‘IGCKI/IX BCJIIMYHH, HAXOAUTH (bOpMy.]'II)I,
CBA3BIBAIOIIUEC  JAHHYIO (I)I/I?»I/IIICCKYIO BCJIMYNHY C JpYruMHU
BCINYHNHAMU, CTPOUTH rpa(bm(n HU3YUYCHHBIX 3aBHCHUMOCTEH
(I)I/ISI/I‘ICCKI/IX BCINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (bPI?»I/I‘leCKI/Ie SIBJICHUSI W IIPOLCCCHI,
HCIIOJIB3yd H3YUCHHBIC 3aKOHBI, IIpU 3TOM [JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa MW  3allMChiBaTb €ro0 MaTcMaTH4YCCKOC
BBIPAKCHUC

1.6

OOBSCHSITH (1)H3quc1<ne IIpOLCCChI U CBOMCTBA TCJI, B TOM 4YHUCJIIC U B
KOHTCKCTC chyauHﬁ MMPAaKTUKO-OPUCHTHUPOBAHHOT'O XapakTepa:
BBIABJIATE IIPUYUHHO-CIICACTBCHHBIC CBA3U, CTPOUTDH 00BsicHeHHE U3 |
— 2 IIOTUYECKHUX IIIaroB C IIOMOIIIBIO 1 -2 HN3YYCHHBIX CBOMCTBA
(I)I/I3I/I‘-IGCKI/IX HBHCHHﬁ, (I)I/IBI/I‘-ICCKI/IX 3aKOHAa HUJIM 3aKOHOMCPHOCTHU

1.7

peuiaTtb paC‘-IéTHLIe 3aga4ud B 2-3 IlCﬁCTBHH, HCIIOJIb3Yyd 3aKOHBI U




(hopmMyIibl, CBs3BIBAIONINE (PU3MUECKHE BEIIMYMHBI: HA OCHOBE aHAIIN3a
YCIIOBUS 3a/1a4M 3aIlUChIBaTh KPaTKOE YCIOBUE, BBISBIATH HEAOCTATOK
JaHHBIX JJIS1 pELICHUs 3aJaud, BBIOMpPATh 3aKOHBI U (HOPMYIIBI,
HEoOX0AUMBIEe Ui €€ PEeIICHUs, MPOBOAUTH PACUEThl U CPABHUBATH
[OJIyYEHHOE 3HAaueHHe (PU3UUYECKOW BEIMUMHBI C W3BECTHBIMU
JAHHBIMU

1.8

pacrno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh IPHU MOMOLIU
(U3NIECKUX METOJIOB, UCTIOJIB3Ysl OTICAHNE UCCIICIOBAHUS, BBIIACISATh
IIPOBEPSIEMOE TMPEIIIOJIOKEHUE, OLECHUBATh IIPABUIIBHOCTH IOPSAIKA
MIPOBECHUS UCCIIENOBAHMS, J1€JaTh BBIBOIbI

1.9

MPOBOJUTH OMBITHl MO HAONIOACHUIO (PU3UYECKUX SBICHUU WIH
(¢bu3UYecKux ~ CBOMCTB  Tel:  (OPMYJIHUpPOBATH  IPOBEPSIEMbBIC
MPEANOJIOKEHUSI, COOMpaTh  yCTAaHOBKY U3  MPEAJIOKEHHOTO
000py/I0BaHMUsI, OTTUCHIBATH X0/ OTBITA U (POPMYIMPOBATH BHIBOIBI

1.10

BBIIIOJIHATE MPAMBIC HU3MEPCHHUA C HCIIOJIB30BAHUEM AaHAJIOTOBBIX
puOOPOB U JATUYNKOB (PU3MUECKUX BEIMYUH, CPABHUBATH PE3YIbTAThI
M3MEPEHUH C YIETOM 3aJaHHOU a0COFOTHOM MOTPENTHOCTH

1.11

MPOBOJUTHh  HCCIEJOBAaHWE 3aBUCHMOCTH  OJHOW  (DU3MYECKOM
BEJIMYMHBI OT JPYrodl € HCHOJIb30BAHUEM TNPSIMBIX HW3MEPEHUN:
IJIAHUPOBATh HCCIEOBAaHUE, COOMPATh YCTAaHOBKY W BBITIOJHATH
W3MEpEeHUs, CcleAys  MPEIOKCHHOMY  IIaHy,  (DUKCHUpPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BUJIEC TAOMWIl U TPAPHUKOB,
JIeTaTh BBIBOBI 110 PE3YJIbTaTaM HCCIEA0BAHUS

1.12

MPOBOJUTH  KOCBEHHbIE  HU3MEpEHHs  (U3NYECKHMX  BEJMYHH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIIEPUMEHTAILHYIO YCTaHOBKY,
clenys TpPeIOKEHHOM WHCTPYKIMH, U BBIYUCIATH 3HAYCHHE
BEJIMYMHBI

1.13

coOmomaTh TMpaBWia TEXHUKM O€30MacHOCTH TIpu  padoTe ¢
1abopaTOPHBIM 000PYI0BAHUEM

1.14

XapaKTCPHU30BaATh IIPUHIUIIBL HeﬁCTBHH HN3YyYCHHBIX HpI/I60pOB u
TCXHHUYCCKUX YCTpOﬁCTB C OHOpOﬁ Ha UX OIIMCaHus, HCIIOJIb3Yys
3HaHHSI O CBOMCTBax (I)I/I?»I/I‘ICCKI/IX SBJIICHUH U HCO6XOI[I/IMI>I€
(1)I/ISI/I‘IGCKI/I6 3aKOHOMCPHOCTH

1.15

paciio3HaBaThb IMPOCTHIC TCXHUYCCKUC YCTPOﬁCTBa H U3MCPHUTCIIbHBIC
HpI/I60pLI o CXeMaM MU CXEMATUYHBIM PUCYHKAM, COCTABJIATH CXCMbI
QJICKTPUYICCKUX Lelell ¢ MOOoCaeNOBaTeAbHBIM M napajiCJIbHbIM
COCAMHCHUEM 9JICMCHTOB, pa3in4dast YCJIOBHBIC 0003HaYCHUS
QJICMCHTOB 3JICKTPUUYCCKUX nenein

1.16

NOPUBOAUTH TpUMEPHl (HAXOAUTh HHGOPMAIMIO O MpHUMEpax)
NPaKTUYECKOTO MCMOJIb30BAHUS (PU3NYECKUX 3HAHUH B IOBCEIHEBHOM
KHU3HU Juid  oOecrieueHus: Oe30MacHOCTH MpH  OOpaleHHH ¢
npubopamMu U TEXHUYECKHMMH YCTPOMCTBaMHU, COXPaHEHHUs 3/10pPOBbS U




COOJTIO/ICHHSI HOPM IKOJIOTMYECKOTO OBEACHUSI B OKPYKAIOILEeH cpesie

1.17

OCYIIECTBIISATH MOUCK MHPOPMALUHU (HU3UIECKOTO COJIEPKAHUS B CETH
HHTepHeT, Ha OCHOBE HMEIOIIUXCS 3HAHUW U IIYTEM CpaBHEHUs
JOTIOJTHUTEIBHBIX HMCTOYHUKOB BBLICIATH HH(POPMALUIO, KOTOpas
SIBJISIETCS IPOTUBOPEUMBOM UIIM MOXKET ObITh HEJOCTOBEPHOI

1.18

UCIIOJIb30BaTh IPU  BBHIMNOJIHEHUHM YYEOHBIX 3aJlaHUNl  Hay4yHO-
HOMYJSIPHYIO JIUTEPaTypy (HU3NYECKOTO COJICp)KaHUs, CIPaBOYHBIE
Marepuansl, pecypcbl cetn VHTepHer; Biuaaerb  NpuUEMaMHu
KOHCIIEKTUPOBAHMsI TEKCTa, MpeoOpa3oBaHuss HHPOpPMAIMU U3 OIHOMH
3HAKOBOM CHUCTEMBI B APYT'YIO

1.19

co3/aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKUE YCTHBIE COOOLICHMS,
0000m1as uHGOPMAIMIO W3 HECKOJIBKMX HCTOYHUKOB (PU3UUECKOTO
COJIEp’KaHUs, B TOM UHUCJIE NyOJIWYHO MPEACTaBIATh PE3YabTaThl
MPOEKTHONM WJIM MCCIEA0BAaTENbCKOW JAESTENbHOCTH, TPU 3TOM
rPaMOTHO HCIIOJBb30BAaTh WM3YyYEHHBIM MOHATUWHBIN amnmapar Kypca
(hu3MKH, COPOBOXK/IaTh BBICTYIJIEHUE MPE3eHTaluei

1.20

MIPU BBIMIOJIHEHUU Y4YEOHBIX IMPOEKTOB U MCCIENI0BAaHUN (DU3NYECKUX
MPOIIECCOB paCTpeIesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUH C
IIOCTAaBJICHHBIMH 3aJa4dYaMH, CJICAUTL 3a BBIIIOJIHCHUEM IIJIaHA
JNEUCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJaJ B JICATEIBHOCTh TPYMIBI, BBICTPAUBAThH
KOMMYHHUKaTUBHOE B3aHMMOJICHCTBUE, TIPOSIBIISIS TOTOBHOCTE
paspeniath KOH(PIUKTHI

9 KJIACC

Kox
NpoBepPsIEeMOro
pe3yJabTaTa

IIpoBepsiemble npeiMeTHbIE Pe3yJILTAThI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3zoBaHus

1.1

HCITOJIb30BATh U3YYCHHBIC ITIOHATUS

1.2

pas3iindaTtb ABJCHHA II0 OIMHMCAHUIO HMX XaPAKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIUX TAHHOC (1)I/ISI/I‘IGCKOG SIBJICHHUC

1.3

pacrio3HaBaTh IMPOSIBICHHE M3YYEHHBIX (U3NYECKUX SBJICHUH B
OKpY>KarollleM MHpe, B TOM 4ucie (U3UYECKue SBICHHUS B MPHPOJIE,
IpU 3TOM TNEPEBOAUTH MPAKTUYECKYIO 3a/lauy B y4eOHYIO, BBIIEIATH
CYIIECTBEHHbIE CBOMCTBA (IpU3HAKN) (PU3HUECKHUX SBICHUHN

1.4

ONMCBHIBATH H3yYEHHBIE CBOMCTBA Tel W (U3MYECKHE SBJIEHUS,
UCTONB3Ysl (U3UYECKUE BEJIWYHMHBI, TPH ONHMCAHUM TMPABHIBHO
TPakTOBaThb  (PU3MYECKHI  CMBICA  HUCHOJB3YEMBIX  BEJIHYUH,
0003HaueHHs ¥ €AUHUIBI (PU3NYECKUX BEIMYUH, HAXOIUTH (OPMYIIBI,
CBSI3bIBAIOIIME JAaHHYIO  (PU3MYECKyl0 BEIMYMHY C JPYTUMHU




BEJIMYMHAMM, CTPOUTh  TpadUKd  M3YYCHHBIX  3aBHCHMOCTEH
(bu3HUECKUX BEIMINH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUYECKHE SIBICHUS U IPOLECCHI,
HCIIONb3ysl W3Y4YEHHBIE 3aKOHBI, IIPM 3TOM JaBaTb CIOBECHYIO
GopMyIHpPOBKY 3aKOHa W 3alHChIBaTh €ro MaTeMaTH4YeCKOe
BBIPAKECHHUE

1.6

OOBSICHATH (PM3MYECKHE MPOIECCHl U CBOMCTBA TEMN, B TOM YHCJIE U B
KOHTEKCTE CUTyallud MpPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH [IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOrMYecKUX IIaroB C MNOMOIIbIO 2 — 3 H3YyYEHHBIX CBOWCTBa
(u3nuecKuXx sBICHUHN, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

pemarh pacy€THble 3ajaud (OMHMpArolIUecss Ha cucTeMy u3 2 — 3
yYpaBHEHUI), UCHONb3ysd 3aKkOoHbl U (OPMYJIbI, CBSI3bIBAIOIINE
(Gu3nyeckue BEIMYMHBI: HAa OCHOBE aHAJIM3a YCIOBHS 33a4d
3aMMChbIBaTh KPaTKO€ YCJIOBHUE, BBISABIATH HEAOCTAIONINE  WIIU
130bITOYHBIE AaHHBIE, BEIOWPATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE
JUIS pelleHusi, MPOBOJUTH Pacu€Thl M OIEHHBATh PEATUCTHUHOCTD
MOJIy4€HHOTO 3HAYeHUs PU3NUECKON BETHMUNHBI

1.8

pacrio3HaBaTh NpPOOJIEMBbI, KOTOPbIE MOKHO PpEIIUTh IPHU IMOMOIIU
(bu3NUeCKuX METOJIOB, HCIOJIB3Ys ONMCAHWE HUCCIIECAOBaHMS, BBLACIITH
MIPOBEPSIEMOE NPENOIOKEHUE, OLICHUBAaTh NPABUIBHOCTh MOPSIKA
MIPOBENCHHUS UCCIIEAOBAaHUA, JeNaTh BBIBOJbL, HWHTEPIPETHPOBATH
pe3ynbTaThl HAOMIOIEHUH U OTIHITOB

1.9

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3MYECKUX SBICHUN WU
(bu3MUYeCKUX CBOMCTB TEJ: CAMOCTOATEIBHO COOMpATh YCTAaHOBKY M3
U30BITOYHOTO Habopa 00OpyHOBaHHUS, OMUCHIBATH XOJI OMbBITA U €rO
pe3ynbTaThl, GOPMYINPOBATH BHIBOIbI

1.10

NPOBOJUTh TPH HEOOXOAMMOCTH CEPHUI0 TPSIMBIX HW3MEPEHUH,
ompeneNssi CpelHee 3HAYCHUE H3MepsieMOd BennduHbI (PoKycHoe
paccTosiHue coOMparoIel JUH3bI), 000CHOBBIBaTh BBIOOP crocoOa
U3MEpPEeHHS (M3MEPUTEIIBHOTO MPUOOopa)

1.11

IMPpOBOANUTL MCCIICAOBAHUC 3aBHCUMOCTEH (1)I/I3I/I‘leCKI/IX BCINYHNH C
HCIIOJIb30BAHUEM IIPAMBIX I/I3MepeHI/II712 IJIaHUPOBATh HUCCICAOBAHHUC,
CaMOCTOATCIBHO CO6I/IpaTB YCTaHOBKY, q)HKCI/IPOBaTB PE3YJIbTAThI
HOJ'Iy‘IGHHOfI 3daBUCUMOCTH (1)I/I3I/I‘IGCKI/IX BCINYHNH B BHJAC Ta6J'II/II_[I/I
rpa(bI/IKOB, ACJIaThb BBIBOJBI IO PE3YJIbTaTaM UCCICAOBAHUA

1.12

IMPOBOIUTD KOCBCHHBIC HU3MCPCHUA (l)I/I3I/I‘leCKI/IX BCIIMYHH:
IJIAaHUPOBATb U3MEPCHUA, C06I/IpaTB SKCIICPUMCHTAJIBHYKO YCTAHOBKY
U BBIIIOJIHATH H3MCPCHUA, CIICAYA HpeHHO)KCHHOﬁ HHCTPYKIUH,
BBIUUCIIATE 3HAYCHHUC BCIIMYMHBI W AHAJIMU3UPOBATH IIOJTYUCHHBIC
PE3YyIbTATHI C y‘{éTOM 3aJIaHHOM IIOT PCHIIHOCTU H3MepeHI/Iﬁ

1.13

CO6J'IIO,I[aTL IpaBHJia TCXHUKHU 0€30I1aCHOCTH npu pa60Te C




71a00paTOpPHBIM 000PYIOBaHUEM

1.14

pa3nuyaTb OCHOBHBIC MPU3HAKK HM3YUYEHHBIX (PU3MUECKUX MOJIEINICH:
MaTepualibHas TOYKa, aOCOJIOTHO TBEPIOE TEJIO, TOUCUHBIH HCTOUYHHUK
CBETa, JIyd, TOHKAas JIMH3A, IJAHETapHas MOJENb aToMa, HyKIOHHAas
MOJEIb aTOMHOTO A1pa

1.15

XapaKTepu30BaTh MPHUHIUIBI JEHCTBHS HW3yYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX ONMCAHUSA, WCHOJb3YS
3HaHHMSI O CBOWCTBaX (DM3WUYCCKUX SBJICHHA H HEOOXOIUMBIC
¢u3nveckre 3aKOHOMEPHOCTH

1.16

HCIIOJBb30BATh CXEMbl M  CXEMAaTH4YHBIE PUCYHKHM HW3Y4YEHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTEIIBHBIX npuOopoB u
TE€XHOJIOTMYECKUX MPOLIECCOB MPH PELIEHUH Y4eOHO-IPAKTHUUECKUX
3a/1a4, ONTHUYECKHUE CXEMBI Ul OCTPOEHUS U300pakeHUN B TJIOCKOM
3epKaJie ¥ coOMparoeil TuH3e

1.17

MPUBOJUTh TpUMEphl (HaXoAWTh HWHPOPMAIMI0 O MPUMEPAX)
MPaKTUYECKOTO UCMOIb30BaHUs (PU3HUECKUX 3HAHUHN B TIOBCEIHEBHOM
KU3HU JUig  oOecrmiedeHus: 0O€30MacHOCTH TpH  OOpamieHun ¢
npuOoOpaMH U TEXHUYECKUMH YCTPOMCTBAMH, COXpAaHEHUS 310POBbS U
COOITFOJICHHSI HOPM KOJIOTUYECKOTO TIOBEJICHHUS B OKPY)KAIOIIeH cpefe

1.18

OCYILIECTBIISATH MOUCK MHPOpPMAINH (HU3HUECKOTO COAEPKAHUS B CETU
HNutepuer, caMocTosTenbHO GOPMYIHPYS TOMCKOBBIM  3ampoc,
HaXOJUTh TMYTH  OMNpEAETCHUS  JOCTOBEPHOCTH  MOJy4YECHHOM
nH(poOpMallU¥ HA OCHOBE HMEIOUIMXCS 3HAHUN M JOMOJHUTEIbHBIX
HMCTOYHUKOB

1.19

UCIOJIb30BAaTh MPH  BBIMOJHEHUM YYEOHBIX 3aJlaHUNl  Hay4yHO-
HNOMYJISPHYIO JIUTEPATypy (DU3UUECKOrO COJAEpIKAHUS, CIIPAaBOYHBIC
MaTepuaibl, pecypcbl ceTu MHTepHeT; BmameTh npuEMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusl HHGOPMALUU U3 OJTHOU
3HAKOBOW CHUCTEMBI B APYT'YIO

1.20

CO3/1aBaTh COOCTBEHHBbIE IMCbMEHHBIE U YCTHBIE COOOIIEHUs Ha
OCHOBE HH(pOpPMAlMU M3 HECKOJBKUX HCTOYHUKOB (PU3UUYECKOrO
coJiepkKaHus, MyOIMYHO NPEACTaBIATh PE3yJAbTaThl NMPOEKTHOW WU
UCCIIEIOBATENIbCKOM  AEATENBHOCTH,  MpPU  3TOM  I'PaMOTHO
UCIOJIb30BaTh U3YUECHHBIM MOHATUHHBIN anmnapaT U3y4yaeMoro paszesna
(GU3MKH M CONPOBOXKJAATh BBICTYIUICHUE IIpEe3eHTalued ¢ yuéToM
0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB

1.21

IpU BBIOJIHEHUH YYEOHBIX MPOEKTOB U HCCIENOBaHUN (U3UUECKUX
IPOIIECCOB pacHpeAeisaTh 00S3aHHOCTU B TPYyIIE B COOTBETCTBUU C
NOCTaBJICHHBIMU 3aJlayaMM, CJEAUTh 3a BBHINOJHEHUEM IUIaHa
JNEUCTBUM M KOPPEKTUPOBATH  €ro, aJeKBaTHO  OLICHMBATb
COOCTBEHHBIH BKJIaJ B JEATENBHOCTh TPYNINbI, BBICTPAUBAThH
KOMMYHHMKaTUBHOE€  B3aUMOJEHCTBUE,  MpPOSBISASI ~ TOTOBHOCTH
paspeniatb KOHQIUKTHI




7 KJIACC

IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

Kox
pasjaena

Kon

3JJEMECHTA

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3HKA U EE POJIb B TIOBHAHUU OKPYXKAIOILIETO MUPA

1.1

®usuka — Hayka O Mpupoje. SIBieHus npUPOABL
®u3nyecKkue  SABICHHS: MEXAHMYECKHE, TEIUIOBBIE,
JIEKTPUYECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE

1.2

Ouznueckue BenuuuHbl. M3Mepenune — Qusmueckux
BenmuuuH.  Dusuueckue  npubopel.  [lorpemrHocTh
U3MepeHnil. MexxayHapoaHas CHCTEMa €IMHUIL

1.3

EcTecTBeHHOHayUHBI METOJA TO3HAHWS: HAOJIOJEHUE,
MOCTAHOBKA HAy4YHOT'O BOMPOCA, BBIABUKEHHE THIOTE3,
OKCIIEPUMEHT 10 TPOBEPKE THUIMOTE3, OOBsICHEHUE
HaOJIIOHaeMOTO SIBJICHUSI

1.4

Onucanne PU3NUECKUX SBJICHUN C TIOMOIIBIO MOIETIeH

1.5

[IpakTrueckue pabOTHI:

N3MepeHne pacCTOsTHUM.

N3mepenne 00bEMa )XKUAKOCTH B TBEPIIOTO Tea.
Onpenenenne pa3MepoB MAJIbIX TE.

N3mepenne TemmepaTypbl NpH MOMOLIM KUAKOCTHOTO
TEpPMOMETPA U TaTYMKA TEMIIEPATYyphI

INEPBOHAYAJIbHBIE CBEJEHMA O CTPOEHNU BEIIIECTBA

2.1

CrpoeHue BemecTBa: aTOMbl U MOJIEKYJIbI, UX pa3MeEpBHI.
OnbITel,  JOKAa3bIBAIOIIAE  JUCKPETHOE  CTPOCHHUE
BEIlECTBA

2.2

JlBwxenne yactuil BemectBa. CBsA3b  CKOPOCTH
JBW)KCHUS 4YaCcTUI[ C TemIiepatypoil. bpoyHoBckoe
nBuKeHue, MU y3us

2.3

BSaHMOI[efICTBHe JacTull BCHECTBA: IIPUTAKCHUC U
OTTAJIKMBAaHHC

24

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHME TIa30B,
KUAKOCTEH W TBEPABIX  (KPUCTAUIMYECKUX)  Tell.
B3auMocBs3p Mex/y CBOWCTBAMM BEIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSIX M HMX AaTOMHO-MOJIEKYJISPHBIM
CTPOEHUEM

2.5

Oco0OeHHOCTH arperaTHbIX COCTOSTHUI BO/IBI

2.6

[IpakTruyeckue paboOTHI:




Ouenka jauameTpa aromMa METOJOM  psiioB  (c
UCTIOJIb30BaHueM (otorpaduii).

OnbITHI 10 HAOTIOACHHUIO TETIJIOBOTO PACIIMPEHHSI Ta30B.
OnpIThI 110 0OHapyXEHHIO JIEHCTBUS CHII
MOJIEKYJISIPHOTO IIPUTSIKEHUS

JIBIDKEHHME U B3AUMOJIEVICTBUE TEJI

3.1

Mexannueckoe JIBUKECHUE. PaBHOMEpHOE 5
HEPAaBHOMEPHOE JABMKECHHE

3.2

Ckopoctb. CpenHsiss CKOpPOCTh IpU HEPAaBHOMEPHOM
IBWKEHUH. Pacdér myTn U BpeMeHH JBUKCHUS

33

SBnenune uHepuuu. 3akoH uHepuuu. B3aumopeiicTBue
TEJ KaK NpUYMHA W3MEHEHUS CKOPOCTH IBUKEHUS TEIL
Macca kak Mepa HHEPTHOCTH Tella

3.4

ITmoTHOCTE BertecTBa. CBS3b INIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B €IMHUIIE 00BhEMA BEIIECTBA

3.5

Cuiia KaK XapaKTepUCTHUKa B3aUMOICHCTBUS TEI

3.6

Cuna ynpyroctu u 3akoH ['yka. M3MepeHue cuiibl C
IIOMOIIIBIO TMHAMOMCETpPA

3.7

SIBnenue TAroTeHus U cuia Tshkectd. Cuia TsDKECTH Ha
npyrux miaanerax. Bec tena. HeBecomocTh

3.8

Cuna tpenusi. TpeHHE CKOJBKEHUS W TPEHHUE TOKOSI.
TpeHue B mpupo/ie U TEXHUKE

3.9

Clo)xeHue Cwi, HampaBJEHHBIX IO OJHON MPAMOIl.
PaBHOelicTBYIOIIIAS CHIT

3.10

[TpakTrueckue pabOTHI:

OnpeneneHre CKOPOCTH PaBHOMEPHOTO  JIBMKEHUS
(mapyka B KUAKOCTH, MOJENIU  DJIEKTPUUECKOTO
aBToMoOmIsE M Tak ganee). OmnpeneneHue cpenHei
CKOPOCTH CKOJIbKEHHUS Opycka WIM IIapuka 1o
HAaKJIOHHOM miockoctd. OmnpeneneHue  IMIOTHOCTU
TBEPAOTO Tena. OnbITHI, JIEMOHCTPHUPYIOIINE
3aBUCHUMOCTbH pacTsDKeHUs (IedopMaiiuu) Mpy>KUHBI OT
OPWIOKEHHOW  cuibl.  OTBITBL,  JEMOHCTPUPYIOILIUE
3aBUCHUMOCTb CHJIBI TPEHUS CKOJIBKEHUSI OT Beca Tesa U
XapakKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM

3.11

dusndeckue SBJICHUSI B npuponc: NpuMeEpbl ABUKCHUA C
Pa3siInYHbIMU CKOPOCTAMU B JKMBOM M HEXKUBOU pupozae,
JIEVCTBUE CHUJIBI TpCHUA B ITPUPOAC U TCXHUKC

3.12

Texnuueckue YCTpOﬁCTBaZ AAHAMOMCTP, MO ATIHUITHUKA

JIABJIEHUE TBEP/BIX TEJL, )KUJIKOCTEN 1 TA30B




4.1

Hasnenne TBEpAOro tema. CrocoObl YMEHBUICHUS H
YBCIMYCHUA OAaBJICHUSA

4.2

JlaBieHue raza. 3aBUCUMOCTD JIaBJICHUS T'a3a OT 00bEMA,
TEMIIEPATyPhI

4.3

[lepenaya naBneHusi TBEPABIMH TEJIAMH, KUAKOCTAMHU U
razamu. 3akoH [lackais. [THeBMaTHueCKue MaIIHbI

4.4

3aBUCUMOCTH JaBJICHUS KNOKOCTHU oT FJIY6I/IHBI.
I'mapocraTtuyeckuii mapanokc. CooOmaronmecs coCyapl.
FI/II[paBJII/ILIeCKI/Ie MCECXaHU3MBbI

4.5

AtMmocdepa 3emnu u armocheproe naBnenue. [Ipuannsl
CYIIIECTBOBAHUS BO3AYIIHOW o0o0mouku 3emin. OmbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JIAaBJIECHUS OT
BBICOTEI HaJl YPOBHEM MOPA

4.6

Nsmepenue atmocdepHoro naBnenus. [Ipubopsr mis
U3MEpeHus: aTMOC(HEPHOTO TaBJICHUS

4.7

JleficTBue XUAKOCTHM M Tra3a Ha NOTPYKEHHOE B HHX
Teno. BelTankuBaromas (apxumenoBa) cuia. 3aKoH
Apxumena

4.8

[InaBanme ten. BoznyxomnnaBanue

4.9

[IpakTrueckue paboOTHI:

HccnenoBanne 3aBHCMMOCTH Beca Tejla B BOAE OT
00béMa TOTPYKEHHON B KHUIKOCTh YacTH Teja.
OnpeneneHne BHITAIKUBAIOLIEH CUJIBI, JEHCTBYIONIEH Ha
TeI0, TOrpykéHHOe B  KUAKOCTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOIIEH CHUJIbI, JACHCTBYIOIICH
Ha TeJNO B JKHAKOCTH, OT Macchbl Teaa. OIBIThI,
JEMOHCTPHUPYIOIIUE  3aBUCHUMOCTh  BBITAJKHBAIOIICH
CHUJIBI, JIHCTBYIOIIEH Ha TEJNO B JKUIKOCTH, OT 00bEMa
MOTPY)KEHHOW B JKUJKOCTh YacTU TeJla U OT IUIOTHOCTH
JKUIKOCTH. KouncrpyupoBanue apeoMerpa TN
KOHCTPYMpOBaHHWE  JIOJAKM W  ompeneneHue  eé
rpy30M0IBEMHOCTH

4.10

dusnyeckue  SBICHHS B [PUPOJC:  BIMSHUC
aTMOC(EepHOTO JIABIICHUS HA KUBOW OPraHM3M, IJIABAHUEC
pBIO

4.11

TexHudyeckre YCTPOWCTBA: COOOIIAIONIUECS COCYIbI,
YCTPOMCTBO BOJOIIPOBOJA, THUIPABIMYECKUN IIpeECC,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAcoC,
apeoMerp

PABOTA, MOIIHOCTD, DHEPT' A

5.1

Mexannyeckas pabota




5.2 MexaHnuecKasi MOIITHOCTb

53 [IpocTele MeXaHM3MBI: pblUar, OJOK, HaKJIOHHAas
110ckocTh. [IpaBuio paBHOBecHs pblyara

54 [IpuMeHeHre IPaBUIIa PABHOBECHS phIuara K 6JI0Ky
«3osmotoe  mpaBwio»  MexaHuku.  Koapduument

5.5 MOJIE3HOT0  JeHCTBUS ~ MeXaHu3MoB.  IIpocTble
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [MoTeHIMaNbHAas SHEPIUHM TeJIa, TTOAHATOrO Hal 3eMIIEH

5.7 KuneTnueckas sHeprus

58 [lonnass mexaHudeckas »Heprusi. 3aKOH U3MEHEHUs U
COXPAaHEHUS MEXaHUYECKON IHEPrUn
[IpakTnueckue pabOTHI:
Omnpenenenre paboThl CUJIBI TPEHUS] TP PABHOMEPHOM

59 JIBUKEHUM Tella 10 TOPU30HTAIbHOM TOBEPXHOCTH.
HccnenoBanue YCIIOBHI paBHOBECHS pblyara.
Nsmepenne KIIJ| HaxioHHOM 1ockocTH. M3ydenue
3aKOHA COXPaHEHUsSI MEXaHUUECKON SHEpruu

510 Odusnuyeckue SBJICHHUS B NPUPOJE: pbIYard B Tele
YeJI0BEKa
TexHuueckue yCTpOMCTBA: phIYar, TMOJBWXKHBIM U

5.11 HETO/BMKHBINA OJOKH, HAKJIOHHAS IUIOCKOCTh, IPOCTHIE
MEXaHHU3MBbI B OBITY

8 KVIACC
Kox Kon
IIpoBepsiemMblie 2JIEMEHTBI COAEPKAHUS
pasiena 3JIeMeHTa
TEIIVIOBBIE ABJIEHWA

OCHOBHBIE TOJIOXKEHHSI MOJIEKYJIIPHO-KUHETHYECKON

6.1 TEOpPUU CTPOCHMs BelecTBa. Macca M pa3Mepsl
MOJIEKYJl.  OmBITBI, MOATBEP)KIAIOIIME  OCHOBHBIE
I0JIO’KEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUH

6 Mogenu  TBEPAOro, JKMAKOIO U razoo0pa3zHOro

6.2 cocTosiHMM BemecTBa. Kpucraminyeckue u amopgHbIe
Tena
OObsicHEeHHEe CBOWCTB T'a30B, JKUAKOCTEH U TBEPIBIX TeI

6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHUECKON
TEOpUn

6.4 CMmauuBaHue U KallWUISIPHbIE SIBJICHUS




6.5

TennoBoe paclIMpeHNE U CKaTUe

Temneparypa. CBsA3b TeMmIeparyppl €O CKOPOCTbIO

00 TEIJIOBOTO JBUKEHUS YaCTHI]

6.7 Buytpennsis sHeprus. CnocoObl H3MEHEHUs BHYTPEHHE
SHEPTHH: TeIUIONEepeaya U COBEPIICHHE PaOOThI

6.8 Buapl Tennonepenaun: TEIIONPOBOJAHOCTh, KOHBEKIIHS,
U3IIy4CHHE

6.9 KonmnyecTtBo  TemmoTel.  YiaenpbHas — TEIUIOEMKOCTH
BEIIECTBA

6.10 TeruiooOMeH M TeIOBOE paBHOBECHE. YpaBHEHUE
TEIJIOBOTO OaslaHca

6.11 [InaBnenue u oTBepAEBaHNE KPUCTATUIMUECKUX BEIIECTB.
VY enpHas TEmaoTa MIaBJICHUS
[TapooOpazoBanne = u  KoHAeHcamus.  Mcmapenwue.

6.12 Kunenune. VYaenbHas  Temiora  mapooOpa3oBaHUSI.
3aBUCHMOCTH TeMIIEpaTypbl KHIIEHUS OT aTMOC(HEPHOTO
JTABIICHUS

6.13 BraxHOCTB BO3/TyXa

6.14 DOHeprus TOrMBa. Y IeJIbHAas TEMI0Ta CrOPaHus
[Tpuniuner  paGoTel  TermuoBbIXx aurarenen  KITJI

6.15 TEIJIOBOTO ABUTaTens. TeruioBble ABUTATENHM M 3aliuTa
OKpY>Kalolleu cpeibl

6.16 3aKOH COXpaHEHHUs U MPEBPALLEHUS SHEPTUH B TEIUIOBBIX
npoleccax
[TpakTrueckue pabOTHI:
OnbIThI o 0OHAPYKCHHIO JICUCTBUS cul
MOJIEKYJISIPHOTO MPUTSKEHUS.
OnbITel 1O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAapEHHOU
COJIM WUJIU caxapa.
OnBbITHI 110 HAOIOJIEHUIO TETJIOBOTO PACHIMPEHUs ra30B,
KUJKOCTEN U TBEPABIX TEIL.
Omnpenenenre JaBJeHUs BO3/lyXa B OajsIoHE MIMPHIIA.

6.17

OnbIThl, JEMOHCTPUPYIOIIHME 3aBUCUMOCTbH JIABJICHUS
BO3/lyXa OT €ro 00bhEMa 1 HarpeBaHus WIH OXJIAKICHUSI.
[IpoBepka rumorTespl JIUHEWHOW 3aBUCUMOCTU JUIMHBI
CTOJIOMKA KUAKOCTH B TEPMOMETPHUYECKOH TpPYyOKe OT
TeMIEpaTyphl.

Habmtonenne m3MeHeHUs BHYTpEHHEH SHEpruu Tela B
pe3ynbTaTe TerIonepeaadn U padoThl BHEIIHUX CHIL.
HccnenoBanue sBieHUs TEIIOOOMEHA TIPU CMEIIMBAHUN
XOJIOTHOW U TOPSTYEN BOJBI.




OnpeneneHre KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOI'O
BOJIOM NpHU TEIUIOOOMEHE C HArpeThiM METaUTMYCCKUM
LUJIAHIPOM.

Ornpenenenue yaelbHOM TEMI0EMKOCTH BEIIECTBA.
WccnenoBanue npoiiecca ucnapeHusl.

Onpenenenre OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.
Omnpenenenre yaenbHONW TEIUIOTHI MIIaBJIEHUS JbJA.

du3nyeckue SBJICHUS B MPUPOJEC: MOBEPXHOCTHOE
HaTSDKEHUE W KanWUISIpHBIE SIBIICHHST B MPUPOJE,

6.18 KpUCTaJUIBI B IIpHpoje, usnydenue CoHila, 3aMep3aHue
BOJIOEMOB, MOpPCKHE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,
UHes!, CHera.
TexHudeckue  yCTpPOMCTBA:  KamWLISAPbL, IPUMEPHI
UCIIOJIb30BAaHUSl KPUCTAJUIOB, >KUJIKOCTHBIH TEPMOMETP,
6.19

JAaTYMK TEMIEPATYpbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THUTPOMETpPBI, NCHUXPOMETp, MapoBas TypOuHa,
JIBUTaTeIb BHYTPEHHETO CTOPaHUSI.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanusd Teil. [[Ba poja 3IeKTpUYeCcKuX 3apsiioB
BzanmopeiictBue 3apspkeHHbBIX  Tell.  3akoH  Kynona

1.2 (3aBHCHMOCTh CHJIbI B3aUMOJCUCTBHSI 3aPSHKEHHBIX TNl OT
BEJIMYMHBI 3aPSIJIOB U PACCTOSIHUS MEXKIY TEJIaMH )
DnekTpuyeckoe nose. Hanpssk€HHOCTD 3IIEKTPUYECKOTO

7.3 nojs. [IpuHIUIT CyNmeprno3ulud JIEKTPUUYECKUX MOJeH
(HA KaYECTBEHHOM YpPOBHE)
Hocutenn »snexTpuyeckux 3apsjoB. JIeMEHTapHbIN

7.4 anekTpuueckuid 3apsa. Crpoenne aroma. [IpoBoHMKY U
TUDIIEKTPUKU

1.5 3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsiaa

76 ONEKTpUYECKU  TOK.  YCIOBHS  CYHIECTBOBAHMS
ANEKTPUYECKOT0 TOKA. VICTOUHUKN MOCTOSTHHOTO TOKA
JeiictBus ANEKTPUYECKOTO TOKa (TerioBoe,

1.7 XMMHYECKOE, MAarHuTHOE). DJEKTPUYECKUH TOK B
KUJKOCTAX U razax

78 Onekrpuueckas wnenb. Cuiaa Toka. OJIEKTPUUYECKOE
HaIpsiKEeHUe

79 ConpoTuBieHue MIPOBO/IHUKA. VY nenbHoe
CONIPOTHUBIICHUE BEILIECTBA

7.10 3akon OMa juid ydacTka 1enu

7.11

IlocnegoBarenbpHOE n nmapaJijiIeJIbHOC COCINHCHHUEC




MIPOBOJHUKOB

PaboTa W MOIIHOCTH AJIEKTPUYECKOTO TOKA. 3aKOH

7.12
Hxoyna — Jlenna
713 DNEKTpUYECKHE TENu M IMOTPEOUTENH JIIEKTPHUUSCKON
sHepruu B ObITy. KOopoTKoe 3aMbIKaHuEe
714 ITocTossHHbIe MarHuThH. B3amMojeiicTBHE ITOCTOSHHBIX
MAariyuToB
715 MarautHoe mnone. MaruuTHoe mosie 3eMIM U €ro
3HAYCHUE JIJId KU3HU Ha 3emiie
716 OmneiT Opcrena. MaruuTHOE 10JIe 3JIEKTPUUECKOTO TOKA.
[IpuMenenue >MeKTPOMarHuTOB B TEXHUKE
JlelicTBME MAarHWTHOrO TMOJS HA MPOBOJHUK C TOKOM.
717 DNEeKTpOABUTATENHh TIOCTOSIHHOTO TOKa. Vcmonb3oBaHMe
AJIEKTPOJIBUTATENIE B TEXHUYECKUX YCTPOMCTBAX W Ha
TpaHCTIOPTE
718 ONEBITEI ®dapapes. SIBneunune 3IEKTPOMArHUTHOMN
naaykuun. [Ipasuio Jlenna
DIIEeKTPOTEHEPATOP. Crioco0mr TIOJTY9ICHHS
7.19 AIEKTPUIECKOM SHEPTHH. DNEeKTPOCTAHITUHI Ha
BO300HOBJISIEMBIX HCTOYHUKAX SHEPT U
[IpakTrueckue paboOTHI:
OnbITH 0 HAOIIONCHUIO YJICKTPU3AIUN TEJ WHIYKIIACH
Y MIPU COMTPUKOCHOBEHHUH.
UccnenoBanue ACUCTBHUS AIEKTPUYECKOTO TOJIST  Ha
MPOBOJHUKH U JUAJIEKTPUKHU.
COopka ® TIpoBepKa pabOTHl DJIEKTPUUYECKOU IICTH
IMOCTOSIHHOTO TOKA.
N3MepeHue u peryimpoBaHUE CHIIbI TOKA.
N3Mmepenne u peryinupoBaHue HAPSAKECHHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYILIETO Yepe3
790 PE3UCTOP, OT CONMPOTUBJICHUS PE3UCTOPA U HAINPSHKCHUS

Ha PE3HUCTOPE.
OnblITH, J€MOHCTPHUPYIOLIHE 3aBUCHMOCTh
ANIEKTPUYECKOTO COTPOTHBICHUS MPOBOJAHUKA OT €ro
JUIMHBI, TUIOIA/IU TIONEPEYHOTO CeYEeHUsI U MaTepuaa.

[IpoBepka nmpaBuia CIOXKEHUS HANpsDKEHUH  MpH
[OCTIeIOBATEIbHOM ~ COEIMHEHUU JIByX PpE3UCTOPOB.
[IpoBepka mpaBuia i CUJIBI TOKA NP MapaieIbHOM
COEMHEHUH  pe3uctopoB.  Ompenenenue  paboOThI
JNIEKTPUUECKOTO TOKAa, UAYLIETO0 4Yepe3  PEe3UCTop.
OmnpeneneHre  MOLIHOCTH  3JIEKTPUYECKOTO  TOKa,
BbIJIENIIEMOM Ha pe3ucrtope. MccienoBanue 3aBUCUMOCTH




CWJIBI TOKA, UIYIIETO YEpe3 JaMIOYKy, OT HalpsKEHUs
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MAar"guTHOI'O B3aHMOHeﬁCTBHH INOCTOAHHBIX MAar"HMTOB.
I/I3yquI/Ie MAaravTHOI'O I1OJIAA NOCTOAHHBIX MArHUTOB ITPU
ux oObenMHeHWHW U  paszgeneHuu. VccnenoBanue
JIEACTBUSA AJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnpIThl,  JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B33PIMOI[GI7[CTBI/I$I KaTyIIKH C TOKOM W MarHuTa OT CHJIbL
TOKa M HampaBJ€HUs TOKAa B Karywike. 3yueHue
I[GﬁCTBPISI MAardiuTHOIO II0Ji1 Ha MPOBOJHHUK C TOKOM.

Koncrpynpopanue u N3y4EeHUE paboThl
3IIEKTPOIBUTATEIS. H3mepenne KITA
3JIEKTPOIBUTATENBHOMN YCTaHOBKH. O1BITEI o

WCCIICIOBAHUIO SIBJIEHUS AJIEKTPOMArHUTHON WHIYKIUU:
WCCIICIOBAHUE M3MEHEHUM 3HAYCHHS W HalpaBJICHUS
WHAYKIIMOHHOTO TOKa

7.21

Ouszndeckue SBICHUS B TMPUPOJIE: DIIEKTPUUECKUE
SIBJICHUA B aTMOC(bepe, SJICKTPHUYECTBO KHBBIX
OpraHrW3MOB, MarHUTHOE TOJIe 3eMITH, Apeld IMOFOCOB,
POJIb MarHUTHOT'O IIOJIA JJIA )KM3HU Ha 3eMne, MOJIAPHOC
CUSTHUE

7.22

TexHuyeckue yCTpOMCTBA: BJIEKTPOCKOIN, aMIEepMETP,
BOJIbTMETP, PEOCTaT, CUETUUK DICKTPUUECKON IHEPTUH,
ANIEKTPOOCBETUTEIbHBIE  MPUOOPBI,  HarpeBaTeIbHbIC
AIEKTPOTPUOOPHI (ipumepsr), ANEKTPUUECKHUE
PEIOXPAHUTENH, JIIEKTPOMArHUT, 3JIEKTPOJIBUTATEIh
MOCTOSIHHOTO TOKa, FTEHEPaTOP MOCTOSHHOTO TOKa

9 KJIACC
Kon
Kon snemenTa [IpoBepsieMble 2JIEMEHTHI COJIeP KaHUs
pasnena
MEXAHWYECKUE SIBJIEHW A
MexaHnyeckoe JBIKeHHE. MarepuanbHas TOYKa.
51 Cucrema otcuéra
8 8.2 OTHOCHUTENBHOCTh MEXaHUUECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE NPSIMOTHHEWHOE IBIKEHUE
04 HepaBHomepHoe mnpsMonuHeliHOe ABkeHue. CpemaHss

U MI'HOBCHHAA CKOPOCTb TCJIa TPH HEPABHOMCPHOM




IBIDKECHUN

85 VYckopenue. PaBHOyCKOpEeHHOE IIPSMOJIMHEWHOE
JIBYDKEHUE

8.0 CaoGoznoe najgenue. OnbiTel Fanuies
PaBHOMEpHOE nBHKEHME TO OKpyXHOCTU. llepumon u

8.7 yacToTa oOpaieHus. JIuHeitHas W yrjioBas CKOPOCTH.
LenTpocTpeMUTEIbHOE YCKOPEHUE

8.8 IlepBhiii 3akon Herotona

8.9 Bropoii 3akon Herotona

8.10 Tperwuii 3akon Herotona

8.11 TIpUHIKMII CYTIEPTIO3UILIMN CHIT

8.12 Cuna ynpyrocty. 3akos I'yka

313 Cuna TpeHUs: CWJIa TPEHHUS CKOJIBKEHUS, CHJIa TPEHHSI
TIOKOSI, IPYTHE BUBI TPCHHS

3 14 Cuna TSDKECTH W 3aKOH BCEMHPHOTO TSATOTCHUS.
YckopeHnue cBOOOHOTO TaIeHUS

815 JBuxenne  mmaHer  Bokpyr  Connuma.  Ilepsas
KocMuyeckasi ckopocTb. HeBecomMocTs U meperpys3ku

316 PaBHOBecue maTepranibHON TOUKH. AOCOTIOTHO TBEPIOE
TEJ0

817 PaBHOBecHME TBEPAOTrO TeENa C 3aKPEIUIEHHOW OCHIO
BpaieHusi. MoMeHT cuibl. LleHTp TshkecTn

8.18 Umnynbe Tena. M3smenenne umiyibea. MMITynbe Cuitbl

8.19 3aK0H COXpaHEHUs UMITYJIbCa

8.20 PeakTHBHOE JBHKCHHE

8.21 Mexanuyeckasi paboTa U MOIIHOCTb

822 PaGora cun TspkecTH, ympyroctH, TpeHus. CBA3b
SHEPTUU U paboTHhI

323 [loTennmaneHass SHeprus Tena, MOTHATOIO  HaA
MOBEPXHOCTHIO 3eMIIH

8.24 [MoTeHIMaNbHAs SHEPTUS CHKATOM TIPYKMHbI

825 Kunernueckast sHeprus. Teopema o0 KHHETHYECKOMH
SHEepruu

8.26 3aKOH COXpaHEHMsI MEXaHUYECKON PHEPIUH
[IpakTyeckue paboOTHI:

8.27 OmnpejiesieHne cpeHel CKOPOCTH CKOJBXKEHHs Opycka

WM JBWKCHHS NIapHUKa 110 HAKJIOHHOM MJIOCKOCTH.




Omnpenenenre yCKOpeHUsl Tena MpU PaBHOYCKOPEHHOM
JIBIKEHUH 110 HAKJIOHHOM IVIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BpPEMEHH IIpH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HauyaJIbHOM CKOPOCTH.
[IpoBepka ruMOTE3bl: €CIM IPU PABHOYCKOPEHHOM
JBIDKEHUW 03 HayallbHOW CKOPOCTH ITYTH OTHOCSATCS
KaK psaJ HEYETHBIX YHUCENI, TO COOTBETCTBYIOIIME
IPOMEXYTKU BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHMUS
OT CHJBl HOPMaJIbHOTO JaBieHus. OnpeneneHue
kodhduimenta TpeHus ckoybxkeHus. OnpenereHue
KECTKOCTH TpYyxHUHBL. OrmnpenereHre padOThl CHUIIBI
TPEHHMs] TpU PAaBHOMEPHOM JIBWJKEHUH Tejla 10
TOPU30HTAJIbHON moBepxHOCTH. OrnpeneneHne padoTh
CUJIBI  yOPYroCcTH  IpU  MNMOABEME  Ipy3a C
UCIIOJIb30BAHUEM  HEMOJBIKHOTO M TOJBHKHOIO
0510K0B

dusnueckre SBICHUS B npupoac: MpUIWBBI U OTIMBEI,

8.28 newkenre TaneT COJHEYHOM CHUCTEMBI, PEAKTHBHOE
JIBHYKEHHE KUBBIX OPraHU3MOB
829 TexHuueckue  yCTpOWCTBA:  CHOUIOMETP, JATYUKH

MOJIO’KEHUS, PACCTOSIHUS U YCKOPEHUSI, PaKEeThI

MEXAHUYECKHUE KOJIEFAHWA 1 BOJIHBI

KonebarenbHoe apmkeHne. OCHOBHBIE XapaKTEPUCTUKH

> KoJe0aHui: Iepro/1, 4acToTa, aMIIUTY1a
92 MaremaTuueckui u MPY>KUHHBIN MAasiITHUKH.
[IpeBpatienue sHepruu npu KoiedaTeIbHOM JABUKEHUU
93 3aryxamomue kojeOaHus. BbIHyXIeHHBIE KOJIeOaHHUS.
Pe3onanc
Mexannyeckue BoJHBI. CBOMCTBA MEXaHUYECKUX BOJIH.
94 [IpononbHble U momepevHbie BOJHBL JlIMHA BOJHBI H
CKOPOCTh €€ pacmpocTpaHeHHs. MexaHW4ecKHe BOJIHBI
B TBEP/IOM Telle, CeHCMUYECKUE BOJIHBI
9.5 3Byk. ['poMKOCTh 1 BbIcOTa 3BYKa. OTpakeHUE 3ByKa
9.6 NudpasByk u yIsTpasByk
[IpakTuueckue pabOTHI:
OmnpeneneHue 4acToThl W Iepuoja  KoJiebaHMit
MaTeMaTUYeCKOTO MasiTHUKA.
9.7 OmnpeneneHue 4acToThl W Iepuoja  KoJiebaHMit

IMPY>XUHHOTI'O MasdTHUKA
HccnegoBanue 3aBUCHUMOCTHU nepuoaa KOJIeOaHMI
MNOABCIICHHOI'O K HHUTHU TIpy3a OT JIHWHBI HHTH.




HccnenoBanue 3aBUCMMOCTH  Tepuoja  KoseOaHui
NPYKMHHOTO MasTHHUKa OT Maccel Tpy3a. IIpoBepka
HE3aBUCHUMOCTH nepuoa KoJIeOaHU rpys3a,
MOJIBEIIEHHOTO K HUTH, OT MAacChl Tpy3a M KECTKOCTH
npyXuHbl. I3Mepenue yckopeHus cBOOOTHOTO TaIeHHS

dusnyeckre SBICHUS B mpupoac: BOCIPHUATHC 3BYKOB

9.8 JKUBOTHBIMM, 3€MJICTPSACEHHE, CEHCMHMYECKHE BOJIHEI,
LlYHaMH, X0
9.9 TexHu4eckue yCTpOMCTBA: HXOJOT, HCIIOJIb30BAaHUE

yIIBTPa3ByKa B ObITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE IT1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMArHUTHBIE BOJIHBI.

10.1
CBOMCTBa DJIEKTPOMATHUTHBIX BOJIH

10.2 [1Ikana >1eKTPOMATHUTHBIX BOJH

103 DieKTpoMarauTHas npupojga cera. CKOPOCTh CBETA.
BoutHOBBIE CBOMCTBA CBETA

10 [IpakTnueckue pabOTHI:

10.4 W3ydenne CBOWCTB  DJIEKTPOMArHUTHBIX BOJIH  C
MTOMOIIIBI0 MOOMIIBHOTO TenedoHa
dusnyeckue SABIECHUS B IPUPOJE: OUOJIOTHYECKOE

10.5 JeicTBHE  BHAMMOIO,  ylbTpaQUONETOBOrO  H
PEHTTEHOBCKOTO M3JTy4eHHI

10.6 Texnuueckue YCTpOICTBA: HCTOJIb30BaHHUE
5JIeKTPOMATHUTHBIX BOJIH JJIsl COTOBOM CBS3U

CBETOBBIE ABJIEHUA

11.1 JlyueBas Mozenb cBera. MCTOUHMKM cBETa

11.2 IIpsMonMHEHOE pacIpOCTPAHEHHE CBETA

113 Otpaxenue cBeTa. Il10ckoe 3epKano. 3aKOH OTpaKeHHUs
cBeTa

114 [IpenomieHue cBeTa. 3aKOH IIPEJOMIICHHS CBETA.
[TonHOE BHYTPEHHEE OTPasKEHUE CBETA

11 .

11.5 Jlunza. Xon nydeil B uH3e

116 Onruyeckas cucreMa (Qoroanmapara, MUKPOCKONA H
TeNecKona

117 a3 Kak ONTHYECKAash CHCTEMa. bBIM30pyKoCTh W
NATbHO30PKOCTH

118 Paznoxenue Genoro ceeta B crekrp. OnbiTel HeroToHa.
Cr10’KeHHe CIIEKTPaIbHbIX IBETOB. Jlucnepcus ceera

11.9 [IpakTuyeckue paboOTHI:




HccnenoBanme  3aBUCUMOCTH ~ yIJIa  OTPaKEHUS
CBETOBOTO JIy4a OT yIJa MaJeHusl.

W3yuenmne xapakTepuUCTHK H300pa)KeHHs HOpeaMera B
IUIOCKOM 3€pKajie.

HccnenoBanne  3aBUCMMOCTH — Yria  IPEIOMIICHHS
CBETOBOTO JIy4a OT yTJa MMaJeHUs] Ha TPAHUIE «BO3IAYX —
CTEKIION.

[Tomyyenne wn300pakeHUH C MOMOINBIO COOHMpAromIeit
JINH3BI.

Ornpenenenne (HOKYCHOTO PACCTOSIHUSL M ONTHYECKOU
CHJIBI COOMPAIOIIIEH JINH3HI.

OMBITH IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.
OnpIThl 1O BOCHPHUATHIO 1BETA MPEIMETOB NpU HX
HaOJIFOIEHNH Yepe3 I[BETOBbIE (DHUITBTPHI

11.10

dusnyeckue sBIICHUS B mpupojie: 3aTMeHuss CoJHIA |
JlyHbI, 11BE€TA TEMN, ONMTHUYECKUE SBIECHUA B arMmocdepe
(BeT HEOa, pedpakius, pamayra, MUpax)

11.11

TexHnueckue YCTpOWCTBA:! OYKH, IIEPUCKOII,
dboToanmapar, ONTHYECKHE CBETOBOIbI

12

KBAHTOBBIE ABJIEHU A

12.1 Onbitel Pezepdopna u mmaHeTapHas MOJAENTb aToMa.
Monens aroma bopa

122 Ucnyckanue u moryonieHue cBeta aroMoM. KBaHTBI.
JIuHeiyaTbie CIEKTPhI

12.3 PamnoaktuBHOCTh. Asb(ha, OeTa- ¥ raMMa-u3TydCHUs

12.4 Ctpoenue artomHoro sjapa. HykioHHas MoJenb
aTOMHOTO siapa. M3oTomnsl

125 PamnoaktuBHble mnpeBpamieHus. [lepuon monypacnana
ATOMHBIX SIJIEP

12.6 SnepHble peakiyu. 3aKOHbl COXPAHEHUS 3apsIOBOTO U
MAacCCOBOI'0 YHCEN

12.7 DHeprus CBsI3U aTOMHBIX s7iep. CBsA3b MACChl M DHEPTUU

12.8 Peakuuu cunTesa u aenenus saep. MICTOYHUKM HEPruu
CounHia 1 3B€31

12.9 Snepnas osHepreruka. JleWcTBHE — pagMOAaKTUBHBIX
M3JIy4€HHI Ha )KUBbIE OPTaHU3MBI
[IpakTuueckue pabOTHI:
Habnmionenne CHomomHbIX Y JIHHEHYATBIX CHEKTPOB

12.10

U3ITY4EHUsI.
HccnenoBanue TpeKoB: M3MEPEHHE SHEPIUU YACTHIIBI
10 TOPMO3HOMY ITyTH (110 hoTOTpadusiM).




W3mepenune paaroakTHBHOTO (oHA

dusnyeckue SBICHUSA B IPUPOJE: €CTECTBEHHBIN

pPaauoOaKTUBHBIN ¢oH, KOCMHMYECKHUE Jy4H,
12.11 PaaMOaKTUBHOE M3JIy4EHUE IPUPOJHBIX MHHEPAJIOB,
JCCTBHE PAJMOAKTUBHBIX M3IYy4CHUHM HAa OpraHU3M
YEJI0BEKa
12.12 Texnuueckue YCTPOWCTBA: CIIEKTPOCKOII,

WHJUBHIyAJIBHBINA TO3UMETp, KaMepa Buibcona




INPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHSA OCHOBHOM OBPA3OBATEJIBHOM ITPOT'PAMMBI OCHOBHOT'O

OBLIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI 0CBOEHHsI OCHOBHOI 00pa3oBaTe/1bHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

[lonnmanme ponmu  GU3UKM B HAYYHOH  KapTHHE  MHpa;
chopMUPOBAaHHOCTh 0a30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBSI3U
U T03HAaBAEMOCTH SIBJICHUM NpPUPOJBI, O POJIM HKCHEPUMEHTa B
¢usuke, o cucreMooOpasyroueii poau (U3UKK B Pa3BUTHUU
€CTECTBEHHbIX HAayK, TEXHHKH M TEXHOJOrud, o0 HBOJIIOLUU
(bMBUYECKUX 3HAHUK M WX POJU B IIEJIOCTHON €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE€ POCCUHCKUX U 3apyOeKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE MPOIIECCOB OKPYKAIOLIErO

MHUpa, pasBUTHC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAX MaTepuu (BEIIECTBO M TOJE), O IBWKCHUU KaK
crioco0e CyIIecTBOBaHUS MaTepUun, 00 aTOMHO-MOJICKYJIIPHON TEOPUH
CTPOCHHUSI BEIIECTBA, O (HM3UYECKON CYIIHOCTH SIBICHUIH MPUPOIBI
(MEXaHWYECKHX, TEIUIOBBIX, OJJEKTPOMATHUTHBIX W KBaHTOBBIX);
YMEHHUE pa3inyaTh SBICHU [0 ONMCAHUIO MX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIBITOB, IEMOHCTPHPYIOLINX JaHHOE (PU3NIECKOE SIBIICHUC;
YMEHHUE paclio3HaBaTh MPOSBICHUE U3yYCHHBIX (DH3UYUECKUX SBICHUN
B OKpYXKAlOIIeM MHUpPE, BBIACISAS WX CYIIECTBEHHBIC CBOWCTBA

(TTpu3HAaKM)

Bnagenue ocHoBaMHM NOHSTHUMHOIO alirapara M CHUMBOJHNYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I M HUCIIOJIb30BAHUC HX JIA PCIICHUSA y‘IC6HLIX 3aJa4,
YMCHHEC XapaKTCpHU30BaATb CBOICTBa TCII, (1)I/IBI/IIIGCKI/IC SABJICHHUA H

ITPOLECCChI, UCTIOJIb3YA (I)YHI[aMeHTaJ'IBHBIe H SMITUPUYICCKHUEC 3aKOHBI

YMeHue onuchBaTh HU3YUYCHHBIC CBOMCTBA T€NI U (I)I/ISI/ILIGCKI/IG SABJICHUA,

HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Bnanenne ocHOBaMM METOJOB HAy4yHOIO TIIO3HAHHUS C YYETOM
coOnrofieHns mpaBuil 0€30MacHOTO TpyaAa: HaOmroneHue (U3NYECKUX
SIBIICHUWI:

YMCHHE CaMOCTOATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIBHYIO YCTAHOBKY




W3 JaHHOTO Habopa 00OpyIOBaHUS MO MHCTPYKIIUH, OMUCHIBATH XOJ
OTIBITA U 3AMHCHIBATH €T0 PE3YyNIbTaThl, (POPMYITUPOBATH BHIBOIBI;
MPOBEACHUE TPSMBIX M KOCBEHHBIX H3MEPEHUH (PU3NUECKUX BEITHUUH:
YMEHHE IUIAaHUPOBATh HW3MEPEHHS, CaMOCTOSATENILHO coOupaTh
OKCIIEPUMEHTAIBHYI0  YCTAaHOBKY [0 HMHCTPYKIHH, BBIYUCIATH
3HaYCHHWE BEJIWYMHBI M aHAIM3UPOBATH TOJTYYEHHBIC PE3YIbTATHI C
Y4€TOM 3aJaHHOM ITOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUN;
NPOBEICHUE  HECIOXKHBIX  OKCIEPUMEHTAIBHBIX  HCCIICIOBAHUM;
CaMOCTOSITEIEHO  COOMpaTh  AKCIIEPHUMEHTAIBHYI0 YCTaHOBKY U
MPOBOJUTH  HMCCIENOBAaHWE TIO0  WHCTPYKIUH,  IPEICTABISATH
MOJTydeHHBbIE 3aBUCHUMOCTH (PH3UYECKUX BEIMYMH B BHUJE TaOIUI U
rpadMKOB, YYUTHIBATH MIOTPEITHOCTH, JIENIATh BHIBOJIBI IO PE3YIIbTaTaM

HCCIIEI0OBAHUS

[lonumanue  XapakTepHBIX  CBOHCTB  (DU3MUYECKUX  Mojeneu
(MaTepuasibHast TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJIEITH CTPOSHUS
ra3oB, JXKUAKOCTEH M TBEPABIX TeN, IUIAHETapHas MOJENb aToMa,
HYKJIIOHHAsi MOJIEJIb aTOMHOTO s/ipa) U YMEHHE MPUMEHSTh UX A

00BICHEHUS (PU3UIECKUX MPOIIECCOB

YMmenue 00bACHATh (PU3UUECKHE MPOIECCHl U CBOMCTBA TE€Jl, B TOM
yyclie M B KOHTEKCTE CHUTYyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBIISITh IPUUNHHO-CIICICTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha U3y4yEHHBIE CBOMCTBA (PU3NYECKUX

ﬂBJ'ICHPIﬁ, (bI/I?)I/I‘ICCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH 1 MOJCIIN

YMeHue pemath pacué€THele 3aaaud (Ha Oaze 2 — 3 ypaBHEHHH),
UCTOJB3YS 3aKOHBl W (OPMYJNBI, CBsI3bIBatONIME  (pU3HUECKHE
BCJIMYMHBI, B YACTHOCTH, 3allMChIBATh KpPaTKOE YCJIOBHE 3ajauW,
BBISIBJIAT HEJOCTAIONIUE JaHHBIC, BBHIOMPATh 3aKOHBI M (HOPMYIIBI,
HEOOXO0IUMBIC ISl € PEIICHUs, MCII0JIb30BaTh CIIPABOYHBIC JIaHHBIC,
NPOBOJUTh PACUYEThl W OICHUBATh PEATUCTUYHOCTH TOJIYYECHHOTO
3HaueHUsl (PU3MYeCcKOl BETUUYMHBI; YMEHUE OMpPENeNsITh Pa3MEPHOCTh

(I)I/ISI/I‘IGCKOI\;I BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1a9YUn

YmMmenue XapaKTepru30BaTb MPUHIUIIBI JEHUCTBUS TEXHHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TIPOMBIIIJICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCOB IO UX ONMHNCAHWIO, UCIIOJIb3YSA 3HAHUA O

CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBICHUH U HCOGXOI{I/IMLIG (pI/IBI/ILIeCKI/IC




3aKOHOMEPHOCTH

10

YMeHHe HCIOoNb30BaTh 3HAHUS O (PU3HUECKUX SBICHHUAX B
MOBCETHEBHOM KHM3HM s oOecrieyeHHs O€30MacHOCTH  NPH
oOpamiernn ¢ OBITOBBIMH ~ NpHOOpaMH W TEXHHYECKHUMH
YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbSI W  COOJIONEHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAaIOIIeH cpeae; IOHUMAaHUe
HEOOXOIMMOCTH TIPUMEHEHHsI JOCTIKCHHIA (U3UKH W TEXHOJIOTHUH

IJIg paliMOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUS

11

OnelT moucka, HpeoOpa3oBaHUs M MPEACTaBICHUsS HHMOPMALUU
(U3MYECKOTO COJEP)KAaHUA C MCMOJIb30BAaHUEM HHPOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OILIEHHMBATh JOCTOBEPHOCTH
MOJy4eHHOU wuH(OpMalMu Ha OCHOBE HWMEIOIIMXCS 3HAHUU |
JOTIONTHUTEIbHBIX ~ MCTOYHHUKOB, YMEHHME  HCIOJIb30BaTh  IpH
BBITIOJIHEHUHM Y4YEOHBIX 33JaHUN HAY4YHO-NOMYJISIPHYIO JIUTEpaTypy
(bu3nuecKoro cojaep)KaHMsl, CIPAaBOUYHbIE MaTepUaibl, PECYpPChl CETU
Wnrtepner; BnageHue 0a30BBIMM  HaBBIKAMHM  NpeoOpa3oBaHUs
nHpOpMaUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYryl0; YMEHHE
co3ZaBaTb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIIECHHS Ha

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




IIEPEYHEHD 2JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbIX HA OI'D

IO ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 MEXAHUWYECKUE SABJIEHUA
1 Mexannueckoe BWKeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCHUTENBHOCTD ABHKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe aBHKeHue. CpenHsis ckopocTb. Popmyna i
1.2 BBIYMCIIEHUS CpeAHEN ckopocTu: v = S/t
PaBHOMEepHOE TpSIMONMHENHOE JABMKEHUE. 3aBUCUMOCTb KOOPIMHATHI Tejla OT
BPEMEHH B ClIydae PaBHOMEPHOTO IIPSMOJIMHENHOIO JIBUKCHMUS:
13 x(t)=x,+vt
I'padukn 3aBHCHUMOCTH OT BpPEMEHU JJSi TMPOEKIHMH CKOPOCTH, MPOEKIUU
NepeMelleHusi, IyTH, KOOPJIMHATHl TpPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKEHUU
3aBUCHUMOCTb KOOPIMHATBI Tejda OT BPEMEHHM B CIIyd4ae PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO IBUKCHUS:
2
Sylf)=vp, *i+ay* ;
2
@opmynbl Ul NPOEKUUU IEPEMENICHUs, NPOCKLIMH CKOPOCTH M IPOEKIMH
YCKOPEHUS IIPH PaBHOYCKOPEHHOM NPSMOJIMHEHHOM JIBHKCHHM:
2
1.4 .sx(r)=vﬁx-r+ax-3.
U_\'('f) =g T4, 1,
a,(f)=canst,
Ulrz - Ul.'rz zzax‘gr
I'paduky 3aBUCHMOCTH OT BpPEMEHHU Ui TPOEKUUH YCKOPEHUs, MPOCKIUH
CKOPOCTH, IIPOEKIUU IEPEMEILIEHUs, KOOPAUHATBI IIPU PaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JBH)KCHUN
CBobGoaHoe maaenue. Popmyibl, ONUCHIBAIOIINE CBOOOJHOE MaJieHHE Tela I0
v BEepPTUKAIM (JBUKEHHWE Tela BHHU3 WIM BBEPX OTHOCHTEIBHO MOBEPXHOCTHU
' 3emnn). I'padukn 3aBUCUMOCTM OT BPEMEHHU JUIS MPOEKUUH YCKOPEHHS,
MPOEKLUH CKOPOCTH W KOOPAMHATHI IpPU CBOOOJHOM TWAaJE€HUHM Tela IO




BEPTUKAIIN

CKopoCTh pPaBHOMEPHOIO JBIKEHHUS Teja M0 OKpyxHocTH. Hampasienue
CKOpOCTH.

@opmysia g BBIYKCICHHUS CKOPOCTH YEPE3 PAIAYC OKPYKHOCTH U MEPHUOJ

oOparieHus:
2nR
=
T

LlenTpocTpeMuTenbHOE YCKOpeHHe. HampaBieHHe [EeHTPOCTPEMHUTEIBLHOTO

1.6 yckopeHusi. @opmyrnia s BBIYUCIECHUS YCKOPEHUS:
2
a. — L
“ R
®dopmyra, CBI3BIBAIOIIAS TIEPUO]] M YaCTOTY OOpaIeHHUs:
v = 1
T
Macca. ITnotHoCTh BemecTBa. @opmyiia 15l BBIYUCICHHS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzndeckas BennuuHa. ClI0KeHue Chil
1.9 SBnenue nnepuuu. llepseiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla U BEKTOpa CUJIbI, ICUCTBYIOIIEH HA
TEJI0
Bzaumopericteue Ten. Tpernit 3akon HeroToHa:
1.11 F p I _P'l—s»z
12 Tpenue nokosi U TpeHUe CKOIbKEeHUs. PopMyIia I BBIYUCIECHUS MOIYJIS CUIIbI

TPCHUS CKOJIbXKCHUS:




F_=u-N

1.13

Hedopmanust Tema. Ympyrue u Heynpyrue neopmanuu. 3akoH yIpyroi
nedpopmaruu (3akoH ['yka):

F=k-Al

1.14

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

My -1,
F=g L1 _2%
R
Cuna TspKecTd. Y CKOpeHue CBOOOTHOTO TaICHHUS.
dopmyrna JUIsl BBIYUCIEHUS CUJIBI TSHKECTH BONIM3H noBepxHocTH 3emun: F = mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckass CKOpOCTb.

HesecomocTs u neperpysku

1.15

Nmmnynbe Tena — BekTopHas pu3nyeckas BEIMUMHA.
=m0

Nmnynec cuctemsl Ten. U3MeHneHune umnysbsca. MMmynbe cumbl

1.16

3aKOH COXpPaHCHHS HMITYJIbCA JIJIST 3aMKHYTOW CHCTEMBI TEJ:
D=0, i, U, =const

PeakxtuBHOE JABHIXCHHC

1.17

Mexannyeckasi pabora. @opmyia Jij1sl BBIYUCICHUS PaOOThI CUIIBL:

A=F5ooscx

MexaHuueckasi MOIITHOCTb:

=24
I

1.18

Kunernueckas u NMOTCHIMAJIbHAs SHCPIUA. d)opMyna JJIs1 BBIYUCIICHUA

KUHETHYECKOM OHEPruun:

HE)E
Ey ="

TeopeMa 0 KMHETHYECKOM OHCPTUH. <D0pMyJ1a JIJIsI BRIYMCIIEHUS IIOTEHITUAIbHOM




OHCPI'UH TCJ1a, IOAHATOIO

Hax 3eMuIéii:

E,=mgh

Mexanudeckast SHEPTHUs:

E=E;.+E 2
1.19 3aK0H COXpaHEHHS MeXaHu4eckoi sHeprun. dopmyna a1 3aK0Ha COXpaHEHUS
MEXaHWYECKOM PHEPTUH B OTCYTCTBUE CWII TpeHus: E = const.
[IpeBpareHne MeXaHMYECKON YHEPTUH MPU HATUIUH CHIIBI TPESHMUSL.
[TpocThie MeXaHU3MBIL. «30J0TOE TPABUIIOY» MEXAHHUKH.
Poruar. Mowment cunsi: M - FL
VYcnoBue paBHOBECHS phlyara:
M +M +..=0
1.20
[ToaswxHbIN 1 HeMOABWKHBIN O0510Ku. KITJI mpocThIXx MeXaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBiienue TBEpIOTO TeEA.
dopmyna s BBIYUCICHUS JABJICHHS TBEPAOTO Tena:
_F
pP= G
e JlaBnenue raza. AtmocdepHoe JaBiacHuUE.
' I'mapocraTuyeckoe naBiieHHE BHYTPH KHIKOCTH.
dopmyna sl BBIYUCICHUS 1aBJICHUS BHYTPHU KUIKOCTH:
P=pgh+ D,
1.22 3axoH [lackans. I'mapaBaudeckuil npecc
3akoH Apxumena. @opmyna a1 ONPECICHHUS BbITAJIKUBAIOUIEH CHUJIBI,
JNEHCTBYIOUIEH Ha TEJNO, NOTPYKEHHOE B )KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

Ycnopue nnaBanus Tena. [lmaBanue CYAOB U BO3QYyXOIIJIAaBAHUC




1.24

Mexannueckue KoyieOaHus. AMIUIMTYIA, TEPHOJ W YacToTa KoJeOaHH.

®opmyra, CBSI3BIBAIOIIAS YACTOTY M IIEPUO]] KOJIeOaHU:

1.25

MaremMartnueckuii M NPYKMHHBIM MasaTHUKU. IIpeBpamienue 5sHepruu npu

KOJIE0ATEIFHOM JIBIDKCHAN

1.26

3aryxaromue Koyiebanus. BernyxneHusie konebanus. Pesonanc

1.27

MexaHU4eCcKHue BOJIHEL HpO}lOJ'II)HI)IG N TIOIICPCUYHBIC BOJIHBI. I[J'H/IH& BOJIHBI U

CKOPOCTh PaCHpOCTPAaHECHHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh U BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOM BOJIHBI Ha TPaHMIIE

IByX cpell. IHpa3Byk U ynbTpa3ByK

1.29

Ipakmuueckue pabomol

N3Mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
MPY>KUHBL;, KOAh UIIMEHTa TPEHUSI CKOJIBKEHUS; PAOOThI CHUJIBI TPEHHS, CHIIbI
YIPYTrOCTH; CPEeIHEH CKOPOCTH IBMKEHMsI Opycka MO HAKIOHHOM IUIOCKOCTH;
yCcKOpeHusi Opycka Mpu JBWKEHHHM IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuojga KojeOaHUM MaTeMaTH4YeCcKOro MasTHHKA,; YacTOThl M IepHoja
KoJieOaHu MPY)KMHHOTO MAasTHHKA; MOMEHTA CHUJIbI, IEHCTBYIOIIETO0 Ha pblYar;
paboThl CUJIBI YIPYrOCTH MHpPHU MOABEME Tpy3a C MOMOIIbI HEMOJIBHXHOIO
0510Ka; paboThl CHIIBI YIPYTOCTH HPU MOABEME Ipy3a ¢ MOMOIIBIO MOJIBUXKHOTO
0JI0Ka.

HccnenoBanue 3aBHUCHMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MHOrpY:KEHHOMN
YacTH TeJa U OT IIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI
OT MAacCChI T€JIa; CUJIbI TPEHUS CKOJIBKEHHSI OT CHIIbI HOPMAJILHOTO JIABJICHUS U OT
poJla TIOBEPXHOCTH; CHJIbI YIPYTrOCTH, BO3SHHUKAIOIIEH B MpYyKUHE, OT CTEIEHU
nedopManuu MpyKUHBI, YCKOpeHUs: Opycka OT yriia HakJOHa HampaBJSIOUICH;
nepuoja (4acToThl) KoueOaHU HUTSHOTO MasTHHKA OT JJIMHBI HUTH; MEpHoaa
KoJe0aHu MPYKUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKHUHBL
UCCIIEJIOBAaHNE HE3aBUCHMOCTH TMepHoJia KoJeOaHWl HUTSHOTO MasTHHKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pblUara

1.30

Qusuueckue s6NeHUs 6 nNpupode: TIPUMEPHl JABWKEHUS C Ppa3IMYHBIMU
CKOPOCTSIMU B KMBOU M HEKUBOI MPUPOJE, NENCTBUE CUIIBI TPEHHUS B IPUPOJE U

TCXHUKEC, MNPUIHMBbBI W OTJIHBBI, IABWXCHUC IIJIAHCT CoaneyHoi CUCTCMEI,




PEaKTUBHOE JIBU)KCHHUE JKUBBIX OPraHU3MOB, PbIYaru B TEJIE YEJIOBEKA, BIMSHUE
aTMOC(EepHOrO JaBJICHUS HA >KUBOW OpraHu3M, IUIaBaHHE pbIO, BOCIPHITHE

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, celicMHU4YecKue BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoftcmea: CIIMAOMCTpP, AATYHUKU IIOJIOKCHHUA, PACCTOAHUA U
YCKOPCHUA, IAUHAMOMCTpP, I[MOAIIHUIIHWUKH, PAKETbl, pbIyar, HOI[BI/I)KHBIﬁ u

HeHOI[BH)KHBIﬁ 6J'IOKI/I, HAaKJIOHHAsA IIJIOCKOCTb, IPOCTHBIC MCXAHU3MbI B 6I)ITy,

13l COOOIIAIOIUECs COCY/bl, YCTPOMCTBO BOJOIPOBOJA, THAPABIMYECKUN TMpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, IXOJIOT,
WCTIOJIb30BAHUE YIIBTPA3BYKa B OBITY U TEXHUKE

2 TEITJIOBBIE SABJIEHUA
OCHOBHBIE  TIOJIOKEHUST  MOJIEKYJISIPHO-KMHETHUECKOM TEOPUU  CTPOCHMS

2.1 BemecTBa. Mojenu TBEPAOTO, KUAKOTO M ra3000pa3HOTO COCTOSIHUI BEIIEeCTBA.
Kpucrannmaeckue u amopdusie Tena

- JIBmwkenne wyactuiy BemecTtBa. CBS3b CKOPOCTH JABWXKCHHUS YaCTHI[ C

' Temneparypoil. bpoynoBckoe aBmxenue, 1upPyzust

2.3 CmaunBaHuE U KallWJUISIPHBIE SIBJICHUS

2.4 TermoBoe pacimpeHue U coxaTue

2.5 TennoBoe paBHOBecHE

)6 Buytpennsas sneprus. PaGota u Temsomnepenaya Kak cHocoObl H3MEHEHHS

' BHYTPEHHEHN 3HEprun

2.7 Bunel Tenonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUYEeHUE
Harpesanue wu oxmaxzaenue Ten. KomumdectBo  TemnoTel. Y jaenbHas
TETIIOEMKOCTB:

2.8
O=am(t,—1)
3aKOH COXpaHEHUs SHEPIMM B TEIUIOBBIX Ipoleccax. YpPaBHEHHE TEIIOBOTO
OayaHca:

2.9

QO +0, +..=0
Ucnapenne u xonzaeHcamus. V3mMeHeHUE BHYTpEHHEH HHEpPruM B Ipoliecce
510 WClapeHuss ¢ KoHAeHcanuu. Kumenume KuAKOCTH. YenbHas TemioTa
. napoo6pazoBanus: L = Q/m
2.11 Bnaxxnocts Bo3ayxa




2.12

[InaBnenne wu kpucraymsauus. I3MeHeHHEe BHYTPEHHEH DJHEpPruM IIpH

IUIaBJICHUU U KPUCTAJUIU3allH. yI[eJIBHaS'I TCIJIOTA IIJIaBJICHUA

,_0

m

2.13

BHyTpeHnHss dHEeprus cropanus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHMS TOILIMBA:
q=0/m

2.14

[punnuns! padots! Termnosbix aurateneil. KI1/1 rermoBoro apurarens

2.15

Ipakxmuueckue pabomoi

H3mepenne yaenpHOM TEIIOEMKOCTH METAJUIMYECKOTO LWIMHAPA; KOJIHYECTBA
TEIUIOThI, MOJy4YEHHOTO BOJOW KOMHATHOW TeMmIepaTrypbl (QUKCUPOBAHHOM
Macchl, B KOTOPYK OMNYIIEH HAarpeTsli LWIMHAP; KOJHMYECTBA TEIUIOTHI,
OTJAHHOI'O HAarpeThIM LWJIMHIPOM, TOCIE ONYCKaHHsS €ro B BOJYy KOMHAaTHOW
TEMIIEpaTypbl; OTHOCHUTEIBHOM BIIAJKHOCTH BO3[yXa; YJEIbHON TEIUIOTHI
mIaBjaeHus JpAa. McecnegoBaHue WM3MEHEHHsI TEMIIEpaTyphl  BOJBI  IIPH
pa3IUYHBIX YCJIOBUSX; SIBJIEHUS TEINIOOOMEHA NPU CMEIIMBAHUHU XOJIOJAHOM M

ropsiueii BOJIbI; TpoIiecca HCIapeHust

2.16

Qusuueckue s61eHUs. 8 npupode: TIOBEPXHOCTHOE HATSKEHHE U KallWJUIIpHbIC
SBJIEHUSI B MPUPOJE, KPUCTAIIBI B mpHupoje, uznydenue CoJiHLa, 3aMep3aHue

BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHera

2.17

Texnuueckue ycmpoticmea: KalWUIApbl, TPUMEPbl UCIIOIB30BAHUS KPUCTAIJIOB,
KUJKOCTHBIM TEPMOMETp, JAaTUUK TEMIIepaTypbl, TEPMOC, CUCTEMa OTOIJICHUS
JIOMOB, TUIPOMETPBI, IICUXPOMETp, MMapoBasi TypOMHA, JBUTATENb BHYTPEHHEIrO

CropaHus

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

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

3.2

B3aunmopeiictBue 3apskeHHbIX Tell. 3akoH KynoHna

33

3aKkoH COXpaHCHUS JJICKTPUYCCKOTO 3apsaa

34

3J'IeKTpI/I‘IeCKOe I10JIC. HaprI)KéHHOCTB SJICKTPUYICCKOTO  TIOJIA. HpI/IHLII/Il'I

CYIICPIIO3UIUH DJICKTPUICCKUX moJjien (Ha Ka4CCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsAd0B. I[eflCTBHe SJICKTPUYICCKOTO TIOJId Ha

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

3.6

[TocTosiHHBIN 3neKkTpuyecKuid ToK. JlecTBUs anekTpuyeckoro Toka. Cuia Toka.




Hanpsixenue.
I=q/t,U=A/

DJIEKTPUYECKOE COMPOTUBJICHHUE. Y ICTbHOE IEKTPUIECKOE COTIPOTUBIICHHE:

3.7 R = pl/S
38 3akoH Oma a5 yyacTka snekrpuueckoit nenu: I = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I =I,:U=U,+U,; R=R,+R,
1 1 1 2
3.9 [TapannensHOE COETUHEHHE MPOBOHIUKOB PABHOTO COMMPOTHBIICHHUS:
U=U;I=1+1;R=2.
2 2 P
Cwmerranable COSAMHEHUS TTPOBOTHUKOB
3.10 PaboTa u MomHOCTH AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH J[xoynsa — Jlenna:
3.11 O=I"R-t
312 OnbiT Opcrena. MarHuTHOE TOJI€ MPSAMOrO MPOBOJHHMKA C TOKOM. JIMHUM
MarHUTHOW MHIYKIIHH
113 MarautHoe MoJi€ MOCTOSHHOTO MarfHura. B3anMoaeicTBHE HOCTOSIHHBIX
MarHuToB
3.14 JlelicTBME€ MarHMTHOTO TOJISl Ha MPOBOJIHUK C TOKOM
3.15 Onbitel @apazes. SBneHue anekTpoMariuTHol nHAykuuu. [Ipasumno Jlenua
Ipaxmuueckue pabomoi
N3mepenue  ANEKTPUYECKOTO  CONPOTUBIECHUS  PE3UCTOpPA;  MOUIHOCTH
ANEKTPUYECKOTO TOKA; PabOTHI ANEKTPUIECKOTO TOKA.
3.16 HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHUKE

(pesncmpbl, J'IaMl'IO‘-IKa), OT HAIIPSPKCHUA Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JIMHBI ITPOBOJHUKA, IIJIOMIAANW €TO IMOIICPECYHOTO CCUCHUA U

YACIBHOTO COIIPOTUBJICHHUSL.




[IpoBepka npaBuiia JUisl JIEKTPUUYECKOTO HAIPSDKEHUS IPU MOCIEI0BATEIbHOM
COEIMHEHUHU IPOBOJAHMKOB; MpPaBWJIA JUIsl CHJIbI 3JIEKTPUYECKOIO TOKAa IIpU

HapajuieIbHOM COEIUHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s61eHUs 8 Npupooe: DIEKTPHUUECKUE SBICHHUS B arMmocdepe,

3.17 AIEKTPUYECTBO JKUBBIX OPraHU3MOB, MArHUTHOE T0JIe 3eMJTH, IPEi MOIIOCOB,
POJIb MAarHUTHOTO MOJIS 711 )KU3HU Ha 3eMJie, IOJIIPHOE CUSHUE
Texunuueckue ycmpoucmea: O3IIEKTPOCKON, aMIEPMETP, BOJBTMETP, pPEOCTarT,
CUETYMK  DJIGKTPUYECKOW  DHEPruu,  DJIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBareIbHbIE ANIEKTPONPUOOPHI (mpumeps), AIIEKTPUYECKHE
MIpEeIOXPaHUTENH, DJIEKTPOMArHUT, OAJIEKTPOJBHUraTellb IOCTOSHHOTO TOKa,
reHepaTop NOCTOSTHHOTO TOKa
3.19 DnexkTpoMarHuTHbIE BOJHBL [1Ikana 37eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas monens cBera. [IpsMonnHeETHOE paclipocTpaHEHNE CBETa
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenomiienne cBeta. 3aKOH MPEIOMIICHHS CBETA
3.23 Hucnepcus ceera
-~ JIunza. Xox nydeid B nuH3e. POKYCHOE paccTOsSIHUE JIMH3BI. OnTHUYecKas cuia
' muH3el: D = 1/F
3.25 I'na3 xak ontudeckas cucrema. OnTudeckue npuoopsl
Ipakmuueckue pabomol
N3mepeHne ontudeckoil cuibl cobuparomeil JuH3bl; (POKYCHOTO PpacCTOSIHUSA
coOuparomied JuH3bl (MO CBOMCTBY paBeHCTBA pa3MepoB IpeaMeTa U
n300paKeHMsl, KOrja MpeiMeT PacHoJIoKEeH B JBOWHOM (oKyce), MokasaTess
3.26 MPEJIOMIICHUS CTEKJIA.
HccnenoBanue cBoiicTBa n300paXkeHMsl, HOIYYEHHOTO ¢ OMOIIBIO COOUparoIIen
JMH3Bl; W3MEHEHHs (OKYCHOIO PpacCTOSHMSL JIBYX CJIOKEHHbBIX JIMH3;
3aBHCHUMOCTH YIJIa IPEJIOMJIEHHs CBETOBOIO JIyya OT yIjla MaJeHUs Ha T'paHMLe
«BO3JTyX — CTEKJIO»
197 Qusuueckue s6nenus 6 npupode: 3atmenus ConHua u JlyHsl, nBera Ted,
' ONTHYECKHUE SIBIEHUS B aTMocepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpoticmea: OYKH, NEpUCKON, (oToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBIE ABJIEHUA
4.1 PaguoaktuBHOCTh. Anb(da-, Oeta-, raMma-u3nydeHus. Peakuuu anbga-u Oera-




pacriaga

4.2 OmnsiThl Peszepdopna nmo paccesnuto anbha-vactui. [InanerapHas Monens atoma

4.3 CocraB aToMHOTO0 siipa. 13010

4.4 [Tepuoa monmypacnaga aTOMHBIX SiAEp

4.5 SnepHblie peakiuu. 3aKOHBI COXpAaHEHUS 3aPSA0BOT0 M MAaCCOBOTO YHCEIl
Qusuueckue s61eHUs 8 Npupode: E€CTECTBEHHBIH pPaJMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4yd, pPaJUOAKTUBHOE W3JIyYEHUE MPUPOJIHBIX MHUHEPAJIOB,
JeficTBHE paJMOaKTUBHBIX U3JTy4YEHHUI Ha OpraHu3M YeJloBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUIYAJIBHBIM J103UMETpP, KaMepa

BI/IJ'II)COHa, AACpHad SOHEPreTuka




YYEBHO-METOJNYECKOE OBECHEYEHUE OFEPA30BATEJIBLHOI'O
MMPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

dwusuka: 7-i kiacc: 6a30BbIi YpOBEeHB: yueOHUK, 7 kiacc/ [lepermkun .M., FiBaHoB A.H.,
AxumonepHoe obmectBo «M3natensctBo «IIpocBemnienue

dwusuka: 8- kiacc: 6a30BbIi YpOBEHb: yueOHHK, 8 kiacc/ [leperimkua U. M., Banos A. 1.,
Axunonepnoe obmectBo «M3narenscTBo «IIpocBemienue

dwusuka: 9-i kiacc: 6a30BbIi ypoBeHb: yueOHUK, 9 knacc/ [epeimkun M. M., I'yrauk E. M.,
Hsanos A. U., [Tlerpoa M. A., Akimoneproe obmiectBo «M3narenbctBo «IIpocserienuey
®dusuka, 8 kiacc/ ['paués A.B., Iloroxes B.A., BumnsikoBa E.A., O6mecTBO ¢ orpaHnYeHHOM
oTtBeTcTBeHHOCTHIO M3natenbckuit ienTp «BEHTAHA-I'PA®»; AxkuimonepHoe 00IIeCTBO
«M3narensctBO «IIpocBemenue»

®dusuka, 9 kiacc/ I'paués A.B., Iloroxes B.A., bokos I1.}O., O0miecTBO ¢ orpaHnueHHON
otBeTcTBeHHOCTHIO M3narensckuii nentp «BEHTAHAI'PA®»; AkunonepHoe 0011ecTBO
«M3narenbctBO «IIpocBemenue»

METOIUYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA

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

®dusuka. 7 kimacc. Meroanueckoe nmocooue k yaueonunky .M. Ilepeimkuna, A.W. iBanoBa
®usuka. 7-9 Knaccsl.

Paboyas nporpamma x muaun YMK U.M. Ileprikuna, E.M. I'yrauk, A.W. iBanoBa ®usuka.
7 xnacc. Jlunaktuueckune matepuainbl Gusnka. COOpHUK BOMPOCOB | 3a7a4. 7 kiacc Dusnka : 8
KJIacC : MPOCKTUPOBAHUE YUEOHOTO Kypca : MeToaudeckoe nocodue / A. B. I'paués, B. A.
[Toroxes, H. B. lllaponosa u Jip.

®dusuka : 9 KiIace : MpoeKTUpPOBaHUE YIEOHOTO Kypca : MeToaudeckoe nmocooue / A. B. I'paués,
B. A. Tloroxes, H. B. IllaponoBa u 1ip

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubnuorexa [IOK https://m.edsoo.ru
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