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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢usuke 118 00yHAIOMIMXCS C 3aACPHKKON TMCHXUIECKOTO PA3BUTHS
(manee — 3IIP) Ha ypoBHE OCHOBHOrO 0OIIEro OOpa3OBaHHUsSI COCTABJICHAa HA OCHOBE
TpeOOBaHMII K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTENbHON MpOTrpaMMbl
OCHOBHOTO 0011ero odpaszoBanus, npeacraBieHHbix B DI'OC 000, ®AOIT 000, a
Takxke enepanbHOil pabodeit mporpaMMbl BOCTIMTAHUS,

BocnuratenbHblil noTeHMan yueOHoro npeamera «dusuka» oTpaxkeH B pasjiene
TUTAHUPYEMBIX THYHOCTHBIX PE3yJIbTAaTOB.

ConmepxaHne TMporpaMMbl TO (UM3MKE HAmNpaBIeHO Ha (QOpMHUpPOBAHHE
€CTeCTBEHHO-HAYYHOH T'PaMOTHOCTH OOYYAlOMIMXCS W OPTaHHM3AIHNI0 H3YUYCHHS
¢u3nKn Ha NEATEeIHHOCTHOW OCHOBE. B mporpamme 1o (QU3MKE YYUTHIBAIOTCS
BO3MOXXHOCTH Yy4yeOHOro mnpeaMera B peanuzauuu TpeboBanuit ®I'OC OO0 k
TUIAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ylbTaTaM OOYYCHHS, a TaKKe
MEXIIPEJIMETHBIC CBSI3U E€CTECTBCHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111er0 00pa30oBaHusl.

[lporpaMmmMa 10  (¢uU3MKE  yCTaHABIMBACT  pachpeiesieHue  y4eOHOro
MaTepuasia 1o TojgaM oOydeHus (M0 Kjaccam), TpeuiaracT MPUMEPHYIO
NOCJIEIOBATEIbHOCTh ~ M3YYEHHs] TEM, OCHOBAaHHYI0 Ha JIOTMKE pa3BUTHS
NPEIMETHOTO COJIEPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEN 00yJaIONINXCS.

B mporpamme no Qusuke ONpeaensoTcs OCHOBHBIE L€ U3Y4YeHHs (U3MKE Ha
YpOBHE OCHOBHOTO OOIIEro o0pa3oBaHus, IUIAHUPYEMBIE pe3yJabTaThl OCBOCHHS
nporpaMMbl 1Mo (U3MKE: JTUYHOCTHBIE, METanpeaMeTHbIe, npeaMeTHbie. [IpeameTHbie
TUTAHUPYEMBIE PE3YIbTAThl JaHBI ISl KAKJOT0 Tofa u3yuyeHus (Qpu3uke.

OBIIAA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «®U3UKA»

®duzrka SBISETCS CUCTEMOOOPA3YIOMIUM [IJIsi €CTECTBEHHO-HAYYHBIX YYEOHBIX
MPEIMETOB, MOCKOJIbKY (PH3NYEeCKre 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SIBICHUM,
M3y4aeMbIX XUMHEH, OMOIIOTHEH, acTpoHOMUEH U Gu3HUecKoil reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYUYHYIO0 KApTUHY MHUpa, NPEAOCTABISIET HauOojee SICHbIC
oOpa3sibl MPUMEHEHUsS HAyYHOTO METOJa MO3HAHMS, TO €CTh CIoco0a MOIy4YeHHS
JOCTOBEPHBIX 3HAHUU O MUDE.

®dusuka — 3TO MNPEIMET, KOTOPBIA HE TOJBKO BHOCHT OCHOBHOM BKJIAJ B
€CTECTBEHHO-HAYYHYIO KapTUHY MHpa, HO M MPEAOCTABISIET HauOosee SCHbIC
oOpa3npl MPUMEHEHUS HAYYHOTO METOJa TO3HAaHUS, T. €. Crmoco0a MOTydeHHs
JIOCTOBEPHBIX 3HAHUN 0 Mupe. Hakonen, pusmka — 3TO MpeaAMET, KOTOPBIN HAPSTY
C JpPYTMMH €CTECTBEHHO-HAy4YHBIMU MNPEAMETAMHU JOJDKEH [1aTh IIKOJbHUKAM
MpeACTaBiIeHUe 00 YBIEKATEIbHOCTH HAy4YHOTO MCCJIEAOBaHUSA U PaJOCTH
CaMOCTOSITEILHOTO OTKPBITUS HOBOT'O 3HAHUS.



[IpenmeT MakcMManbHO HamMpaBiieH Ha OPMUPOBAHUE UHTEPECA K MPUPOTHOMY
U COIMAJbHOMY MHpPY, COBEPIICHCTBOBAaHUE II03HABATEIHHON JIEATEIHHOCTH
oOyuatomuxcs ¢ 3P 3a cueT oBmageHUsT MBICIUTEIHLHBIMU ONIEPAIIMSIMH CPABHEHHUS,
0000111eHHs], pa3BUTHE CIOCOOHOCTH AprYMEHTHUPOBATh CBOE MHEHUE, (DOPMUpPOBAHHE
BO3MOXHOCTEH COBMECTHOM JEATEIbHOCTH.

N3yuenue ¢Qusuku cnocoOCTByeT pa3Butuio y oOyvatounuxcs ¢ 3IIP

MPOCTPAHCTBEHHOI'O  BOOOpaXeHHs, (PYHKIMOHANBHOM TPaAaMOTHOCTH, YMEHHS
BOCIIPUHUMATh M KPUTHYECKH aHAIU3UPOBaTh WH(OOpPMAIIHMIO, MPEACTABICHHYIO B
paznuuHbIX ¢hopMax. 3HAUMMOCTh IIpeAMETa JIJIsl pa3BUTHS )KU3HEHHOW KOMIIETCHIIUU
00y4Jaromuxcs 3aKII0YaeTCsl B YCBOCHUU OCHOBBI (PU3MUECKUX 3HAHUHM, HEOOXOIUMBIX
JUIS TIOBCEJIHEBHOM »KU3HM; HABBIKOB 3JIOPOBOTO M 0E€30MacHOr0 JjIsi YeJOBeKa U
OKpY’Karolen ero cpeibl oopasa ku3Hu; POPMUPOBAHUM IKOJIOTUIECKON KYJIBTYPHI.

[Iporpamma oTpakaeT coaepkanue ooyudeHus npeamery «Dusuka» ¢ ydgeTom
0CcoObIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oOyuaromuxcs ¢ 3[1P. OBnanenne naHHBIM
y4eOHBIM TIPEAMETOM TMPEICTABIISICT ONMPEACICHHYIO TPYAHOCTD JIJIsi 00YJarOIUXCs C
3I1P. D10 CBA3aHO C 0OCOOCHHOCTSIMH MBICTUTEIBLHOMN NEATEIHLHOCTH, IEPUOIAUYECKUMU
KOJIeOaHUSAMH BHUMAHHS, MaJlbIM OOBEMOM MaMSTH, HEIOCTATOYHOCTHIO OOIIETO
3amaca 3HAHUW, TMOHWXEHHBIM IT03HABATEIIbHBIM HMHTEPECOM M HHU3KHUM YPOBHEM
pEUYEBOr0 pa3BUTHS.

Jlns mpeosioieHusl TPYJAHOCTEH B WM3ydeHHH ydeOHoro mpeamera «Dusnkay
HeoOXxoauMa  ajmanrtamuss oO0beMa W XapakTepa ydeOHOro maTrepuaia K
MO3HABATEILHBIM BO3MOXKHOCTSIM JIAHHOM KaTerOpUH OOydYarolIuXcs, YYeT HuX
OCOOCHHOCTEH pa3BUTHS: WCIOIB30BAaHUE AQJITOPUTMOB, BHYTPHUIIPEAMETHBIX U
MEKIMPEAMETHBIX CBSI3€H, MOCTENIEHHOE YCI0KHEHUE N3y4aeMOro MaTepuralia.

JlaHHasi mnporpaMma KOHKPETHU3UPYET COAEpXKAHUE TMPEIMETHBIX TEM B
COOTBETCTBUHM C TpeOOBaHUSAMH OOpa30BATEIBHOTO CTaHAApPTa, PEKOMEHIYEMYIO
IIOCJICIOBATEIIPHOCTh M3YUYEHHUS pPa3liesioB (PU3HKKA C y4EeTOM MEXKIPEIMETHBIX W
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKH Y4eOHOro TMpoIecca, BO3PACTHBIX U
MICUXOJIOTUYECKUX 0coOeHHOCcTel oOydaromuxcs ¢ 3[1P Ha ypoBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHus, OMpeNeisieT MHHHUMAIbHBIA HAOOp OMNBITOB, JIEMOHCTpAIlii,
MPOBOJUMBIX ~Y4YUTEIEeM B Kiacce, JabOpaTOpHBIX pabOT, BBIMOJIHIEMBIX
00yJaromUMHCS.

Metonndecko OCHOBOM H3y4yeHMs Kypca «Pu3uKa» Ha yYpPOBHE OCHOBHOTO
o01ero oOpa3oBaHus SBIISIETCS CHUCTEMHO-JEATEIbHOCTHBIN MOAXO/,
00€eCIeunBaOMNNA JOCTHKEHUE JUYHOCTHBIX, METANpPEIMETHBIX W MPEAMETHBIX
o0pa3oBaTeIbHBIX pe3yNIbTaTOB MOCPEACTBOM OopraHu3anuu aKTUBHOU
MO3HABATEIBLHON JEATEIbBHOCTH OOYYalolIMXCA, YTO OYEHb BaXXHO NpPH OOYy4YEHUU
nereit ¢ 311P, a1 KOTOPBIX XapaKTepHO CHUKEHHUE NTO3HABATEIIbHON aKTUBHOCTH.

OnHa w3 TIaBHBIX 3a7ad  (U3WYECKOTo OOpa3oBaHUS B CTPYKType OOIIEro
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oOpa3oBaHusi COCTOUT B (OPMUPOBAHUU ECTECTBEHHO-HAYYHOM TPaAaMOTHOCTH H
MHTEpeca K HayKe y OCHOBHOUM MacChl 00y4aromuxcs, KOTOpble B AajibHEHIIeM OyayT
3aHATHL B CaMbIX pa3HO- 00pa3HbIX cdepax AesTenbHOcTH. Ho He MeHee BaKHOM
3a/layedl SBISIETCSl BBISBJIEHHWE M TMOJArOTOBKA TAJAHTIMBBIX MOJIOABIX JIOACH JUIs
MPOJOJDKEHUsT 00pa3oBaHUs W JajibHeiel mnpodeccuoHanbHOW NEATeIbHOCTH B
00JJaCTH €CTECTBEHHO-HAYUHBIX HCCIEAOBAHMM U CO3JAHUU HOBBIX TEXHOJIOTHII.
CornacHo  NPUHATOMY B MEXAYHApOJAHOM  COOOIIECTBE  OMNpPEAENICHUIO,
«EcrecTBeHHO-Hay4YHass TPaMOTHOCTb — 3TO CIIOCOOHOCTh YEJIOBEKa 3aHHUMATh
AKTUBHYIO TpaXIaHCKYI0 TO3UIHUI0O 1O OOIIECTBEHHO 3HAYMMBIM BOIpPOCaAM,
CBSA3aHHBIM C €CTECTBEHHbIMM HayKaMH, W €ro TOTOBHOCTbh HHTEPECOBATHCS
€CTECTBEHHO-HAYYHBIMU UJICIMH.

N3yuyenue ¢u3nku crnocoOHO BHECTH pelIAlolUi BKIaL B (opMupoBaHue
€CTECTBEHHO-HaYYHOU IPAMOTHOCTH OO0 Yy4arOIINXCS.

OcHoBoii 00ydenus ooyuatomuxcs ¢ 3[1P Ha npeameTax ecTeCTBEHHOHAYYHOTO
IIUKJIA SIBJIIETCA Pa3BUTHUE Y HUX OCHOBHBIX MBICIUTENBHBIX ONepaluid (aHamus,
CUHTE3, CpaBHEHUE, 000011IeHNE) HA OCHOBE BBIMOJIHEHUS PA3BUBAIOIIUX YIPAKHEHUM,
¢bopMHUpOBaHUE MPUEMOB YMCTBEHHON palOTHl: aHaJIU3 MCXOJHBIX JAHHBIX,
IUIAHUPOBaHWE  MaTepuaia,  OCYUIECTBJIIEHHE  IOATAallHOTO W HMTOTOBOTO
CAaMOKOHTpOJISI, a TaKXe OCYIIECTBIAETCA JIMKBUAAIMS TMpPOOEIOB B 3HAHMSX,
3aKperieHne HW3Y4eHHOro MaTepuaia, oTpaboTka ajlropuTMOB, IOBTOpPEHHUE
IpoiIeHHOr0. bonplioe 3HaUeHHe MPUIAAETCS YMEHUIO PACCKA3aTh O BBHIMOJHEHHOM
paboTe C TMpaBUIBHBIM YHNOTPEOJIEHHEM COOTBETCTBYIOUIEH TEPMUHOJIOTUU W
coOI0/IEHNEM JIOTHUECKUX CBsA3€H B m3naraeMoMm Marepuane. s oOyuaromuxcs
3[IP Ha ypoBHE OCHOBHOrO OOIIEro o0O0pa3oBaHMs TMO-TIPEKHEMY SIBIISIOTCS
XapaKTEPHBIMU: HEIOCTATOYHBIM YPOBEHb pAa3BUTUS OTACIBHBIX ICUXUYECKUX
poLeccCOB (BOCIPUATHUS, BHUMAaHHS, MaMSATH, MBIIUICHHS), CHUKEHHBIH YPOBEHb
MHTEJUIEKTYaJIbHOTO Pa3BUTHSA, HU3KUI ypOBEHb BBIINOJIHEHUS Y4E€OHBIX 3aJaHUiA,
HU3Kas ycrnemHocTh oOyuyenus. Ilostomy mnpu wu3ydeHuum ¢usuku Tpedyercs
L[eJI€HAPaBIEHHOE UHTEJJIEKTYaIbHOE pa3BHUTHE



oOyuaromuxcsa c¢ 3IIP, orBeuarornee X OCOOCHHOCTSIM M BO3MOXKHOCTSIM. Y4YeT
ocobeHHoctelr oOywatomuxcsi ¢ 3IIP TpeOyeT, 4TOOBI NpPU H3YYEHHH HOBOIO
MaTtepuasia 0053aTe’abHO MPOUCXOANIO MHOTOKPATHOE €ro MOBTOPEHUE; PaCIIMPEHHOE
pacCMOTpEHHE TEM M BOIIPOCOB, PACKPBIBAIOUIUX CBSI3b (U3UKU C HKU3HBIO;
aKTyaJn3alus IEPBUYHOTO KU3HEHHOTO OIbITa 00y4YaroIuXCsl.

VYcBoeHue MporpaMMHOIO Marepuaia 1o (U3UMKE BBI3BIBACT OOJbLINE
3arpynHenust y oOyuwaroutuxcst ¢ 3IIP, moatomy Teopusi mzywaercss 6e€3 BBIBOJIOB
CIOXHBIX (GopMyn. 3aaaudd, TpeOyrolIue MPUMEHEHHsS CIOKHBIX MaTeMaTHYeCKUX
BBIUKCIECHUN U POPMYII, B OCOOEHHOCTH TaKUX TeM, Kak «MeXaHUYeCKOe JIBHKEHHEY,
«ApxumenoBa cunay, «MexaHU4ecKas DJHEPrus», «IEKTPUUECKHE SBICHUS,
«ONEeKTPOMArHUTHBIC SIBICHUS», PEIIAIOTCS B KJIACCE C TOMOUIBIO YUUTEIS.

Oco0oe BHUMaHUE NpPU U3YYEHUH Kypca (DU3MKU YIENSETCs MOCTaHOBKE U
OpraHu3alliy SKCIIEPUMEHTa, a TaKXe MPOBEIECHUIO (TPEUMYIIIECTBEHHO Ha KaXKJIOM
ypOKE) KpaTKOBPEMEHHBIX JEMOHCTpauuid (BO3MOXKHO C  HCIIOJIb30BaHUEM
ANEKTPOHHOUN AeMoHcTpanuu). HekoTtopbie TeMbl 00s13aTeIbHO MOKHBI BKJIHOYATh
OMOpHBIE JAOOpaTOpHBIE pabOTHI, KOTOpbIE pa3BUBAIOT YMEHHE IMOJIb30BATHCS
OPOCTEHIIMMHU MpUOOpaMU, aHAJIU3UPOBATh MOJYyYEHHbIE JaHHble. B cBsi3u ¢
OCOOCHHOCTSIMM  TIOBEJICHHSI W JAesTeNbHOCTH  oOywatomuxcs ¢ 3IIP
(pacTOpMOXKEHHOCTh, HEOPTAaHM30BAHHOCTH) MPEAYCMOTPEH CTPOKAUIINI KOHTPOIh
3a cOOJI0/IEHNEM MPABUII TEXHUKHU 0€30MacHOCTU MPU MPOBEECHUH JTA0OPATOPHBIX U
IPAKTUYECKUX padoT.

bonbimoe BHMMaHue npu u3yueHuu ¢uszuku nogapoctkamu ¢ 3I1P obpamaercs
Ha OBJIaJICHWE MMHU TMPAKTUYECKUMH YMEHHSIMHU W HaBbikamu. [IpemycmarpuBaercs
yYMEHbIIICHHE 00beMa TEOPETHYECKUX CBEJICHUMN, BKIIOYEHUE OTACIBHBIX TEM WIU
HENbIX pa3leioB B Marepuanbl JUisi O0030pHOr0, O3HAKOMHUTEIBHOTO WJIU
dakynpTaTHBHOTO M3y4yeHUs. [Ipennaraercsi ymeHbleHne o0beMa MaTeMaTHUYECKUX
BBIYMCIICHUI 32 CUET YBEIMYEHHUS KaY€CTBEHHOTO OMMCAHUS SIBIEHUN U MPOLECCOB

JlocTaTOuHOE KOJMYECTBO BpPEMEHU OTBOAUTCS Ha PACCMOTPEHUE TEM H
BOIIPOCOB, PACKPHIBAIOIIMX CBSA3b (U3UKH C JKU3HBIO, C TEMHU SIBICHUSMH,
HaOJIOICHUSIMU, KOTOPBIE XOPOIIIO U3BECTHBI YICHUKAM U3 UX KU3HEHHOTO OIbITA.

MakcuManbHO  UCIHOJB3YIOTCS ~ MEXKIPEAMETHbIE  CBSI3U € TaKUMU
JTUCIUIUIMHAMH, Kak Teorpadwus, XuMus, Ouoyiorus, T.K. oOydarormuecs c 3IIP
0COOEHHO HYXJATCS B MPENOJHECEHUN OJHOIO U TOrO K€ Y4eOHOro Marepuaia B
pa3IUYHBIX aCMEeKTaX, B €ro BapbUPOBAaHWUU, B HEOJHOKPATHOM IIOBTOPEHUU U
3aKpEIUICHUM  TIOJYYEHHBIX 3HAHMM M NOPAKTHYECKUX yMeHuM. llo3Bossis
paccMaTpuBaTh OJUH M TOT >K€ Y4YeOHbIM MaTephall C pa3HbIX TOYEK 3pEHMUS,
MEXIPEIMETHBIE CBS3UM CIIOCOOCTBYIOT €ro Jy4YlIeMY OCMBICIEHHIO, Ooree
MIPOYHOMY3aKPEIJICHUIO MTOJIYYEHHBIX 3HAHUN U IPAKTUYECKUX YMEHUI.



HEJA U 3AJAYHU YUYEBHOI'O ITPEIMETA «®PU3UKA»

OcHOBHOI 1eNbI0 00YUYEHUS JeTel ¢ 3aJepKKOM MCUXUUECKOro pa3BUTHs Ha JaHHOM
IIpEAMETE SIBISAETCA: MOBBIIIEHUE COLMAIBHOM aJanTaluu JETed 4depe3 NMPUMEHEHUE
(pu3HUECKUX 3HAHUM HA MPAKTHKE.

Hns oOydarommxcss ¢ 3P, Tak ke, Kak WU [Js HOPMATHUBHO Pa3BUBAIOLIUXCS
CBEPCTHHUKOB, OCBaMBAIOIIUX OCHOBHYIO 00pa30BaTEIbHYIO IIPOrpaMmy,
JOMUHUPYIOLIEE 3HaU€HUE IPUOOPETAIOT TaKUE yeu, Kak:

" OCBOEHHME 3HAHUM O METOJax HAy4YHOI'O MO3HAHUS MPUPOJbI U (POPMUPOBAHUE
Ha 3TOM OCHOBE MpPEACTABICHUIN 0 PU3NUECKON KapTHHE MUPA;

" OBJAJCHUE YMEHUSMHU TPOBOJAUTH HAOJIOJEHUS MPUPOJHBIX  SIBICHUH,
ONMMCHIBaTh U 00001IaTh pe3yJbTaThl HAOIIOJEHUM, HCIOJb30BATh IMPOCTHIC
U3MEpUTEIbHbIE NPUOOPHI ISl U3YUeHUS! (PU3NYECKUX SIBJICHUN; MPEICTaBISATh
pe3ynbTaThl HAOMIOJEHUN WM U3MEPEHUN C MOMOILIBI0 Tabnul, rpauKoB U
BBISIBJIATH HA OJTOW OCHOBE OMIIMPUYECKUE 3aBHCUMOCTH; IPUMEHSTH
MOJIyYeHHbIE 3HAHUS JJIs1 OOBSCHEHHS] Pa3HOOOpa3HbIX MPUPOJHBIX SBJICHUN U
IPOLIECCOB, MPUHILIUIOB JCHCTBUSA BAKHEHIIUX TEXHUYECKUX YCTPOMCTB, MJIA
penieHus Gpu3NIeCcKuX 3a1ay;

" pa3BUTHE TO3HABATEIbHBIX HWHTEPECOB, HHTEIUIEKTyAIbHBIX W TBOPYECKHX
CIOCOOHOCTEH, CaMOCTOSITEILHOCTH B NPHUOOPETEHHM HOBBIX 3HAHUM, IpH



pemieHny (PU3NYECKUX 3a7ady U BBIIOJHEHUU HKCIEPUMEHTAIbHBIX HCCIEIOBAHUNA C
HCI0JIb30BaHUEM MH(OPMAIIMOHHBIX TEXHOJIOTUH;

" BOCNHUTAHHE YOEKIEHHOCTH B BO3MOXKHOCTM TIO3HAHUS 3aKOHOB MPUPOJbI, B
HEOOXOIMMOCTH Pa3yMHOI0 HCIIOJIb30BaHUS JIOCTMXKEHMM HAyKHM M TEXHOJIOTMH
JUISL TallbHEMIIEro pa3BUTHS YEIOBEYECKOro OOLIECTBA, YBAXKEHHMSI K TBOpPIAM
HAyKd U TEXHHUKHU; OTHOLIEHUS K (PU3MKE KaK K D3JIEMEHTY OOIIeueIOBeYeCKOM
KYJIBbTYPBHI;

" KCMOJIb30BAaHUE MOTYYEHHBIX 3HAHUN U YMEHUI AJI pelIeHs] TPAKTUYECKUX 3a1au
MOBCEJIHEBHOM KU3HM, 0OecreueHns 0€30MacCHOCTH CBOEH KM3HU, PallMOHAIBHOTO
PUPOJIOIIOJIH30BAHUS U OXPaHbl OKPYKAIOIIEH Cpe/Ibl.

JlocTrkenue 3TUX 1eseil o0ecrneynBaeTcs pelieHueM CIEeIYIOIMNX 3a0ay:

* 3gakoMcTBO oOyyvatoutuxcs ¢ 3I1P ¢ MmeTonamu nccnegoBaHusi 0ObEKTOB U SIBJICHUI
PUPO/IBI;

" pOpuoOpeTeHrne 3HAHUW O MEXaHWYECKUX, TEIUIOBBIX, JJICKTPOMArHUTHBIX H
KBaHTOBBIX SIBJICHUAX, (DU3NUECKUX BEIMYMHAX, XapAKTEPHU3YIOIIUX ITH SBIICHHUS;

» ¢opmMupoBaHUE YMEHHH HAOJIOMATh MPUPOAHBIC SBJICHHUS W BBITIOJHSATH OIBITHI,
nabopaTopHbie pabOThl U SKCIEPUMEHTANbHbBIE UCCIEAOBAHMS C MCIOJIb30BAHUEM
U3MEPUTEIIHLHBIX TPUOOPOB, MIUPOKO MPUMEHSIEMBIX B MPAKTUUECKOM KU3HU;

" OBJIAJICHUE TAKUMH TIOHATHSIMHU, KAK NPUPOJHOE SBICHUE, HMIIUPUYECKH
YCTaHOBJIEHHBIN (hakT, mpobiiemMa, TUIIOTE3a, TEOPETHUYECKUU BBIBOJ, PE3YJbTAT
AKCHEPUMEHTAIBHON TPOBEPKH;

" [IOHMMaHHW€ OTIMYMA HAyYHBIX JIaHHBIX OT HEMPOBEPEHHON uH(OpMaIINH,
[IEHHOCTH HAayKH [JJs YIOBJIETBOPEHHS OBITOBBIX, IPOU3BOJICTBEHHBIX W
KyJIbTYPHBIX TOTPEOHOCTEH YeIOBEKa.

MECTO YYEBHOI'O IPEJIMETA «®U3UKA» B YYHEBHOM IIJIAHE

OO6miee 4MCIIO YacoB, OTBEACHHBIX MJIsg u3yueHus (usuku, cocrabisger 204 gaca: B 7
KJlacce — 68 yaca (2 yac B Hellento), B 8 kitacce — 68 yacoB (2 yaca B HEJIEN0), B 9 Kiacce —
68 yacoB (2 yaca B HEJIEIIO).

COJEPKXAHUE OBYUYEHUA

7 KIIACC
Pazgen 1. ®usuka 1 eé poJib B IO3HAHUU OKPYKAKLIEro Mupa
®usnka — Hayka O npupojne. SABmeHus npupoabsl. DHU3NUECKHE SBICHUS:

MEXaHUYECKUE, TEIUIOBBIE, JIIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
duznyeckue BenuunHbl. 3Mepenune ¢puznuecknx pennunH. Ousndeckue mpuoOopsl.
[Torpemnocts u3mMepeHnii MexayHapoaHasi CUCTeMa €IMHUII.
Kak ¢usuka wu  gpyrue  ecTecTBEHHbIE HAyKd  M3Yy4alOT  MPUPOJY.
EcTtecTBeHHO-Hay4YHBI METO/] TO3HAHUS: HAOJII0ICHUE, TOCTAHOBKA HAYYHOI'O BOMPOCa,



BBIIBU)KEHHUE TUIIOTE3, IKCIIEPUMEHT 110 IPOBEPKE FUIOTE3, O0OBICHEHUE HA0II0AaeMOT0
aBiieHnd. Onucanve PU3NYECKUX SBJICHUN C TOMOILIBIO MOJENEH.

Jlemoncmpayuu
MexaHnn4eckue, TeIUIOBbIC, IEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC SIBIICHUS.
dusndeckre TpuOOPHI U MPOIeaypa NPSIMbIX U3MEPEHUN aHAIOTOBBIM U ITU(POBLIM
pruOOPOM.

JlabopamopHvie pabomul u onvimol

Onpenenenue LEHbI ASJIEHUS IIKaIbl U3MEPUTEIHHOTO Mprudopa.

N3mepenue paccTosHuM.

N3mepenne 06bEMa KUJIKOCTU U TBEPAOTO Tea.

Onpenenenue pa3MepoB MAJIbIX TEJL.

N3mepenue temmepaTypbl MpU MOMOLIM JKHJKOCTHOTO TEPMOMETpa W JaTdyuKa
TEMIIEPATYPBHI.

[IpoBeneHne uccneqoBaHUs MO MPOBEPKE THIOTE3bl: NAJBHOCTH MOJETA IIApUKa,
MYLIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIE BHICOTA MTyCKa.

Pa3nen 2. [lepBoHavanbHbIe cBeleHUs O CTPOEHUM BellleCTBa

CrpoeHnue BemiecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl. OMbIThI, JOKa3bIBAIOLINE
JUCKPETHOE CTPOCHUE BEILECTBA.

JIBrkeHue yacTull BemecTsa. CBA3b CKOPOCTU JBUKEHUS YaCTUL] C TEMIIEPATyPOH.
BbpoyHoBckoe aBmxenue, nudpdysusa. BzanmoaeiicTBrue yacTull BellecTBa: MPUTSIKEHUE
U OTTaJIKHWBAHUE.

ArperaTHple COCTOSIHUSI BEIECTBA: CTPOEHUE TIa30B, XHUAKOCTEHM U TBEPABIX
(kpuctamnuyeckux) Ted. B3auMocBsA3b MeEXIy CBOMCTBAMM BEIIECTB B pPa3HBIX
arperaTHplX COCTOSIHMSIX W HMX aTOMHO-MOJIEKYJSpPHBIM cTpoeHueM. OcobGeHHoCTH
arperaTHbIX COCTOSIHUI BOJBI.

Jlemoncmpayuu

Ha6monenne 6poyHOBCKOTO IBUKEHUS.

Ha6monenne nuddysum.

HaGmonenne sBieHui, OOBACHSIIOMIUXCA TPUTSHKEHHEM WIH OTTAJIKHBAHUEM
YJaCTHI BEIIECTRA.



JlabopamopHvie pabomul u onvimol
OueHka auaMeTpa aToMa METOAOM PsiioB (C Hcmosib3oBaHueM (ororpaduii).
OnbIThI O HAOTIOICHUIO TEMJIOBOTO PACIIUPEHUS Fa30B.
OMnbITHI 10 0OHAPYKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO MPUTSHKEHUS.

Pa3nen 3. /IBu:keHHne ¥ B3aHMOAeCTBHE TeJl

Mexannyeckoe JBMKEHUE. PaBHOMEpHOE U HEpaBHOMEpPHOE ABMKEHUE. CKOPOCTD.
Cpennsisi CKOpOCTb IPY HEPABHOMEPHOM JBH>KEHUU. PacUy€T myT v BpeMeHU JBUKECHUSL.

SBneHre MHEPLUMU. 3aKOH UHEPLIMU. B3anMoneiicTBHE TeN KaKk NPUYMHA U3MEHECHUS
CKOPOCTH JABHMXKEHMS Tel. Macca Kak mMepa MHEPTHOCTH Tena. [IIOTHOCTh BeliecTna.
CBs13b TNIOTHOCTH C KOJIMYECTBOM MOJICKYJ B €IMHUIIE 00bEMA BEIIIECTRA.

Cuna kak XxapakTepuCTHKa B3auMOJeUcTBUS Tel. Cuia ynpyroctu u 3akoH ['yka.
N3Mmepenne cuiibl ¢ HOMOIIBIO JUHAMOMETpA. SIBIE€HHE TATOTEHUS U cuiia TskecTu. Cuiia
TSKECTH Ha Apyrux mianetax. Bec tena. HeBecoMmocTth. CrioxkeHne CUIl, HATPaBJICHHBIX
no onHo npsimoi. PaBHopelcTByromas cui. Cuna TpeHus. TpeHue CKOMBXKEHUS U
TPEHUE MOKOA. TpeHUe B MPUPOJIE U TEXHUKE.

Jlemoncmpayuu
HaGmroneHne MeXaHMYEeCKOTO JBHIKEHUS —Tea.
N3Mmepenne cKopoCcTH MPSMOJIMHENHOTO ABUKECHUS.
HaGroneHue siBeHus HHEPITUH.
HaGmronenne m3MeHEeHUsT CKOPOCTH MPU B3aUMOJCHCTBUU Tell.
CpaBHeHHME Macc M0 B3aUMOJICHCTBUIO TEJI.
Ciio’)keHue CUJl, HalpaBJIECHHBIX IO OJTHOW MPSIMOM.

Jlabopamopnvle pabomul u onvimol

Onpenenenue CKOPOCTH PABHOMEPHOTO ABUKEHHUS (IIapuKa B KUAKOCTH, MOJIEIH
AIEKTPUUECKOTO0 aBTOMOOWIISI M TaK Jajee).

Omnpenenenue CpeHEN CKOPOCTH CKOJBXKEHHUS OpycKa WIM IIapuKa M0 HAKJIOHHOMN
IJIOCKOCTH.

Ornpenenenue MIOTHOCTUA TBEPIOTO TENA.

OnBITHI, TIEMOHCTPUPYIOUIHE 3aBHUCHUMOCTh pacTshKeHHS (nedopmaiiuu) mpyKUHBI
OT MIPUJIOKEHHOW CHJIBI.

OnbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHHS CKOJIbKEHHSI OT Beca Tella
U XapakKTepa CONMPUKACAIOUINXCS MOBEPXHOCTEM.

Paznen 4. JlaBiieHue TBEPABIX TeJ, JKUAKOCTEN U ra3oB

Hasnenne. CrocoObl yMEHBIICHHsSI W yBEIWYCHUs naBieHus. [laBneHue rasa.
3aBUCUMOCTh JaBJICHHS Ta3a OT 00bEéMa, Temneparypsl. [lepenada naBnenust TBEPABIMU
TeIaMHu, JKUIAKOCTSIMU © Ta3zamu. 3akoH Ilackans. [lHeBMaTuueckue MalIvHBI.
3aBUCUMOCTh JIaBJICHUSI KUJIKOCTH OT T[IyOuMHBL. [HWapocTtaTHueckuil mapajokxc.
Coobmatomuecs cocyabl. ['napaBiuueckue MeXaHu3Mbl.

Atmocdepa 3emnaum u armocepHoe gaBieHue. I[IpuunMHBI CylleCTBOBAHUS
BO3aylHON o0onouku 3emnu. OnweiT Toppuuemnu. M3mepenue atMochepHOro



NaBieHUs. 3aBUCUMOCTh aTMOC(HEpPHOr0 AaBJECHHUS OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 17151 U3MepeHuss aTMOC(EPHOro TABJICHHUS.

JlelicTBUE >KHUIKOCTM M Ta3a Ha IOrpPYKEHHOE B HUX TeJO. BblTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxomnnaBanue.

Jlemoncmpayuu

3aBUCUMOCTD JaBJICHHS Ta3a OT TEMIIEPATYPHI.

Ilepenaya naBneHUs KUAKOCTHIO U Fa30M.

Coobmiaromuecst COCy/ibl.

I'mppasnnueckuii npecc.

[IposiBnenue nercTBusi aTMOCHEPHOTO JABICHHUS.

3aBUCUMOCTh BBITAJKUBAIOIICH CHIIBI OT O0BEMA MOTPYKEHHOM YacTH Tela M
MJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.

VYcinoBue IUIaBaHUS TeJ: IUIABAHWE WM TIOTPYKEHUE TeJl B 3aBUCUMOCTHU
OT COOTHOIIICHHUA TJIOTHOCTEMN TeJla U )KUIKOCTH.

Jlabopamopnvle pabomul u onvimol

UccnenoBanne 3aBUCMMOCTH Beca Tella B BOjJAE€ OT O0BEMA MOrPYKEHHOU
B KMJIKOCTb YaCTH TeJia.

OnpenenieHue BBITAIKUBAIONIEH CHWIIBI, JACHCTBYIOIIEW HaA TENO, MOrPYKEHHOE
B JKHJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHJIbI, JEUCTBYIOIIEH Ha TEJO
B JKMJIKOCTH, OT MaccChl TeJja.

OnbITHI, AEMOHCTPUPYIOIIHE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHUIIbI, JEUCTBYIOIICH
Ha TEJIO B KUJIKOCTH, OT 00BhEMA MOTPYKEHHON B )KUAKOCTh YACTH TEJIa U OT IUIOTHOCTH
JKUJIKOCTH.

KonctpynpoBanue apeoMmeTpa WM KOHCTPYHPOBAHHE JIOJKA U OMNpPENCIICHUE €€
rPy30II0IbEMHOCTH.

Paznen 5. PaboTa 1 MOIIHOCTh. JHEPIrUs

Mexanndeckasi pabota. MOITHOCTS.

[IpocThie MeXaHW3MBI: pbIyar, OJIO0K, HAKJIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBecHs
peiuara. IlpumeHeHne mpaBuiia paBHOBECHS pbluara K OJIOKY. «30JI0TO€ MPaBUIIO»
Mexanuku. KITJ[ npocteix mexanuzmoB. [IpocTbie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexanunyeckas 3Heprus. Kunernueckas v noreHuuanbHas sueprus. [IpeBpamienue
OJIHOT'O BHJIa MEXaHUYECKOM SHEPTUH B APYTrOi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Jlemoncmpayuu
[TpyumMepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamopnwvie pabomul u onvimwi
Ompeneneaue pabOTBI CHJIBI TPECHHS TIPH PaBHOMEPHOM JBIDKCHHHM Tejla
10 TOPU30HTAIBLHON ITOBEPXHOCTH.
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HccnenoBanue yciioBUN paBHOBECHs pblyara.

11



N3mepenue KIIJ[ HAKITOHHOM INTIOCKOCTH.
N3yueHne 3ak0Ha COXpaHEHUSI MEXaHUYECKON SHEPTUN.

8 KVIACC

Pa3nen 6. TenioBble siBJIEHUA

OCHOBHBIE TIOJIOKEHUS MOJICKYISIPHO-KMHETUUYECKOW TEOPUH CTPOCHUSI BEUIECTBA.
Macca u pa3mepbl aTOMOB U MOJIEKYJ. OTBIThI, TOATBEPKIAIOIIAE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH.

Mopgenun  TBEPAOro, IKHUAKOITO M  Tra3000pa3HOr0 COCTOSSHMM  BEIIECTBA.
Kpucrannuueckue u amopdubie Tena. OObSICHEHHWE CBOMCTB Ta30B, JXKUIKOCTEH U
TBEP/IBIX TEJ HA OCHOBE MOJIOKEHUN MOJICKYJISIPHO-KMHETUYECKOW Teopuu. CMaunBaHUE
U KanWJUISIpHbIE sIBJIEHUS. TEerIoBoe pacIupeHne U CKaThe.

Temnepatypa. CBA3b TeMIepaTypbl CO CKOPOCTbIO TEIJIOBOTO JIBUKEHHS YaCTHII.
Buytpennsis sHeprusi. CriocoObl M3MEHEHHS BHYTPEHHEW DHEPTHM: TeIiornepeaada u
coBeplieHUe paboThl. Buael Termonepesaun: TEMJIOMPOBOIHOCTh, KOHBEKIIHUS,
U3JIyYCHHUE.

KoanuecTBO TemaoThl. YAelbHAasT TEIJIOEMKOCTh BeEIIeCTBA. 1eImIooOMeH U
TEIJIOBOE paBHOBeCHE. YpaBHEHHE TeruioBoro OanaHca. [IlmaBieHue W OTBEplEeBaHUE
KPUCTAJUTMYECKUX BEIIECTB. YJelIbHasl TeryioTa IuiaBieHus. IlapooOpa3zoBanue wu
koHgeHcanus. Hcmapenwe. Kumenuwe. VYaenpHas Temuiora MmapooOpa3oBaHMS.
3aBUCHUMOCTH TeMIIEpaTypbl KUTIEHUSI OT aTMOC(EPHOTO JaBIEHUS.

BiaxxnocTs Bo3ayxa.

DHeprus TOIIMBa. Y AeabHas TEIJIOTa CrOpaHus.

[Tpunnume! padotsl TermnoBeix apurateneit KIIJI termoBoro npurarens. Temnosbie
JIBUTATEJIM U 3al[UTa OKPYKalOIIEe Cpeibl.

3aKOH COXpaHEHMS U MPEBPAICHUs SHEPTUHU B TEIUIOBBIX MTPOIleCcCax.

Jlemoncmpayuu

Ha6monenne OpoyHOBCKOTO IBUKCHUS.

Ha6monenne nuddysum.

HaGmroneHne sBIEHW CMaddBaHUS M KAMWLISAPHBIX SBJICHUHU.

HaGmroieHre TerioBoro pacmmpeHust Tel.

N3meHeHne naBiIeHWS Tra3a MpU HM3MCHCHHMHM O00BbEMa W HAarpeBaHWHM WIH
OXJIQXKICHHU.

[IpaBuna usmepeHus: TemMIeparyphbl.

Buapr rermonepenaum.

OxJTakJICHUE TIPH COBEPIISHUH PAOOTHI.

HarpeBanue mnpu coBepiieHUH padOThl BHEIIHUMHU CHJIAMH.

CpaBHeHME TEIUIOEMKOCTEN pa3IMYHBIX BELIECTB.

Habmronenne kurneHus.

Habnroaenue mocTossHCTBA TEMIIEPATyphl MIPH TUIABICHUH.
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Mopenu TeIU10BBIX IBUTATENICH.

JlabopamopHvie pabomul u onvimol

OmnbITHI 10 OOHAPYKEHUIO ICUCTBUS CHJT MOJICKYJISIPHOTO MPHUTSKEHUS.

OMnBITHI 110 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJI WJIU caxapa.

OnbITEI IO HAOIIOACHUIO TETUIOBOTO PACIIMPEHHS Ta30B, KUAKOCTEH U TBEPABIX
TelL

Omnpenenenre gaBIeHUs BO3AyXa B OAJIOHE MITIPHIIA.

OmnBITEL, JTEMOHCTPHUPYIOIINE 3aBUCUMOCTH JABIICHUS BO3AyXa OT €ro o0béMa u
HarpeBaHUs MU OXJIAXKICHUSI.

[IpoBepka ruMOTE3bl JIMHEHHOW 3aBUCHUMOCTH JUJIMHBI CTOJOWKA IKHIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TeMIIepaTypHl.

Habmonenne naMeHeHusl BHYTPEHHEH SHEPTUU Tela B PE3yNIbTaTe TeIuIonepeaun
M paOOThI BHEIITHUX CHIL.

HccrnenoBanne sIBICHUS TEIUIOOOMEHA MPH CMEIIMBAHUW XOJOAHOW W TOpsSYe
BOJIBI.

OmnpeneneHrne KOMWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW MPH TEIIOOOMEHE
C HarpeThIM METAJUTHYECKAM IUAJTHHIPOM.

OHpG}ICHGHI/IG YHGHBHOﬁ TEMJIOEMKOCTH BCIICCTBA.
HCCHGI{OB&HI/IG Imponccca UCIapCHuA.
OHpe,IIGJIeHI/IG OTHOCHUTEIbHOM BJIa)KHOCTHU BO3ayXa.

OnpezxeneHI/Ie y,H@HBHOﬁ TCIIIOTHI IIJIaBJICHUS JIbAA.

Paznen 7. DiekTpudyeckue U MATHUTHBIE SIBJICHUS

OnexkTpuzanus Ted. J[Ba poma dIIEKTpUYECKUX 3apsaoB. B3aumopeiicTBue
3apsHKEHHBIX Tel. 3akoH KyioHa (3aBUCMMOCTD CHUJTbI B3AMMOICHCTBUS 3aPSAKEHHBIX TEll
OT BEJIMYMHBI 3aPSJ0B U PACCTOSIHUSA MEXKIY TEIAMHU ).

Onektpuueckoe 1mone. Hanpsk€HHOCTh  3nekrpuyeckoro moss. [IpuHnmn
CYHEPIIO3UIMH JICKTPUUECKUX TOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu »snexkTpuyeckux 3apsaoB. OJIEMEHTAapHBIM JIIEKTPUUYECKHN  3aps.
Crpoenue aroma. ITpoBOIHMKHA M JUANEKTPUKHU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO
3apsaa.

DNEeKTpUUECKUN TOK. Y CI0BUA CYIIECTBOBAHMS 3JIEKTPUUECKOr0 TOKa. MICTOUHUKH
MIOCTOSIHHOTO TOKa. JIeHCTBHSL 3JIEKTPUYECKOr0 TOKa (TEIUIOBOE, XHWMHUYECKOE,
MAarHuTHOE). DJIEKTPUUYECKUNA TOK B KUJIKOCTSIX U razax.

Onektpuueckas 1enb. Cuia Toka. DnekTpuueckoe HamnpsbkeHue. CompoTUBICHHE
MPOBOJIHUKA. YIEIbHOE COINPOTHUBIICHHE BellecTBa. 3akoH Oma JJisi ydacTka Lenu.
ITocnenoBaTenpbHOE U MapalIeIbHOE COETMHEHNE MPOBOIHUKOB.

PaboTa n MOIITHOCTB 3JIeKTpHUECKOro ToKa. 3akoH J[oyms—JIeHma. DimekTpudeckue
LENH U MOTPEOUTENH IEKTPUUECKON dHepruu B ObITy. KopoTkoe 3aMmbikaHue.

[ToctossHHBIE MarHuThl. B3anmoneicTBUE NOCTOSHHBIX MAarHMTOB. MarHutHoe
noJjie. MarauTHoe 1mojie 3emMiIM M €ro 3HadyeHue I KU3HU Ha 3emuie. OneIT Ipcrena.
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MarauTHoe moJie 3JIEKTPUYECKOro ToKa. IIpuMeHeHue 3JIEKTPOMAarHUTOB B TEXHUKE.
JleficTBHE MarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM. DJIEKTPOABUTATEb ITOCTOSIHHOTO
ToKa. Mcnosb3oBaHUE  DIIEKTPOABUIATENIE B TEXHUYECKUX  YCTPOMCTBAX U
Ha TPaHCIOPTE.

Onbrtel Dapanes. SBireHne >3MeKTpOMarHUTHOW HMHAyKIUHU. lIpaBuno JleHuna.
Onextporeneparop. CnocoObl MOTY4YEHUs 3JIEKTPUUECKON 3HEPTUU. DIEKTPOCTAHLIMU
Ha BO30OHOBJIIEMbIX HICTOYHUKAX YHEPTUU.

Jlemoncmpayuu
DJIeKTpuU3alus Tel.
JIBa poma DSIEKTPUYECKUX 3apsiloB M B3aUMOACHCTBUE 3apPSKEHHBIX Tell.
YCTpOUCTBO U JIEUCTBUE IIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS] MHTYKIHUA.
3aKOH COXpaHEHUS IICKTPUUECKUX 3aps0B.
ITpoBOJTHUKH U JUATEKTPUKH.
MojenupoBaHue CWIOBBIX JIMHUM 3JIEKTPUYECKOTO  TMOJIA.
MCTOYHMKH TTOCTOSTHHOT'O TOKA.
JIeWCcTBUS DIIEKTPUUECKOIO TOKA.
DIIEKTPUUECKUUN TOK B HKHUJKOCTH.
["a3o0BbIl pa3psia.
N3Mepenue cuiibl Toka aMIepMeTPOM.
N3MepeHne  3IEKTPUYECKOTO  HANPSIKEHUST  BOJIBTMETPOM.
PeoctaT u Marazud conpoTUBIICHUH.
BzanmMopeiicTBre MOCTOSHHBIX MarHUTOB.
MoenupoBaHue HEBO3MOXXHOCTH pPa3/CiCHUs IIOJIOCOB MarHuTa.
MoenupoBaHuE MarHUTHBIX 0JIEH MTOCTOSHHBIX MAarHUTOB.
OnbIT OpcTena.
MarauTHoe 1oJjie ToKa. DJIEKTPOMArHUT.
JlericTBME MAarHUTHOTO TIOJIS1 HA MPOBOJAHUK C TOKOM.
DJNIeKTPOABUTATEIIH TTOCTOSHHOTO TOKA.
HUccnenoBanune  sBICHUS  AJIIEKTPOMArHUTHOM  WHIYKIIWH.
OnbiThl @apajes.
3aBUCUMOCTD HaIlpaBJICHUS UHAYKIIMOHHOT'O TOKAa OT YCJIOBUM €ro BOBHUKHOBEHMUSI.
DJIIeKTPOTreHEPaTOP MOCTOSHHOTO TOKA.

Jlabopamopnvle pabomul u onvimol
OnbITEI IO HAOIIOACHUIO SJICKTPHU3AIMK TE MHAYKIIUCH M IIPU CONPHUKOCHOBCHHH.
HccnenoBanne OeHCTBHS SJIEKTPUUYSCKOTO TOJS HA MPOBOAHUKH W JIUAJICKTPHKHU.
COopka u nmpoBepka padOThI AJESKTPHUCCKOM M MMOCTOSHHOTO TOKA.
N3mepenne u peryaupoBaHHE CHJIBI TOKA.
N3mepenue u perynupoBaHue HapsyKSHUS.
HccnenoBaHnne  3aBHCUMOCTH  CHJIBI  TOKa, HAYIMIETO  4Yepe3  PE3UCTOp,
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OT COIIPOTUBJICHUS PC3UCTOPA U HAIIPAKCHHUA HA PpE3UCTOPC.

15



OnpITEl, JEMOHCTPHUPYIOIIAE 3aBUCHMOCTb JJIEKTPUYECKOIO CONPOTUBIICHHUS
IIPOBOJTHUKA OT €r0 JUIMHBI, INIONAU TONEPEYHOTO CEUEHUS U MAaTEpHAIa.

[IpoBepka mpaBuia CIIOKEHUS HAINPSIKEHWM IPU IMOCIENO0BATEIBHOM COCIMHEHUU
IBYX PE3UCTOPOB.

IIpoBepka mpaBuna g CWIBI TOKA NPHU MAPAJUIENBHOM COEAUHEHUH PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOr0 TOKA, UAYIIETO Yepe3 Pe3UcTop.

OnpeneneHne MOIIHOCTH DJIEKTPUYECKOTO TOKA, BBIIEISIEMOM Ha PE3UCTOPE.

HccnenoBanne  3aBUCMMOCTH  CHJIBI  TOKa, MAYLIETO 4YEpe3  JaMIIOUKY,
OT HANPSKEHUS HA HEW.

Omnpenenenue KIIJ[ HarpeBarensi.

HccnenoBanre MarHUTHOTO B3aUMOAENCTBUS MTOCTOSIHHBIX MAarHUTOB.

N3yyeHne MAarHUTHOTO TMOJS TOCTOSHHBIX MAarHUTOB MPU HX OOBEIUHEHUU H
pa3/ieJICHHH.

NccnenoBanue NeWCTBUS AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITel, JOEMOHCTPUPYIOUIME 3aBUCUMOCTHb CHJIbI B3aMMOJICUCTBUS KaTYyLIKH
C TOKOM Y MarHuTa OT CHJIbl TOKAa M HaIlpaBJICHUs TOKA B KaTYyIIIKE.

N3yueHne neicTBUS MarHUTHOTO IMOJISI HA TPOBOJHUK C TOKOM.

KoHcTpyupoBanue u n3ydeHue padboThl 3JI€KTPOIBUTATEIS.

Nszmepenne KII/I anekTpoaBuraTesibHOM yCTaHOBKH.

OnbITEl IO UCCIENOBAHUIO SBJICHUS AJIEKTPOMArHUTHON MHAYKLUU: UCCIEIOBAaHUE
WU3MEHEHN 3HAYEHUs W HAPABJICHUS NHAYKIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckue siBJIeHUs

Mexanuyeckoe  aBWXKEeHHME. MarepuanbHas ~ Touyka. Cucrema  otcuéTa.
OTHOCHUTEIBLHOCTh ~ MEXaHMYECKOrO  JABWKEHUA. PaBHOMEpHOE  MPSMOJUHEHHOE
nBkeHue. HepaBHomepHoe mnpsiMoOJMHENHOE nBUXeHHE. CpedaHssi WU MIHOBEHHas
CKOpOCTH TeJia IIPU HEPABHOMEPHOM JIBUKEHHH.

Yckopenne. PaBHOycKkopeHHOE TIpsMonMHEHOe nBkKeHne. CBOOOAHOE MaJcHHE.
OmnpiThl ["anues.

PaBHOMepHOE nBMXKEHUE N0 OKpyxkHOCTH. Ilepmon u wyacrora oOpauieHus.
JluHelriHas U yrioBast CKOpOCTU. L€ HTpOCTpEMUTETBHOE YCKOPEHHUE.

ITepBeiit 3akoH Hprotona. Bropoi 3akoH Herotona. Tperuit 3akon HeroToHa.
[IpuHIMIT CynIeprno3uuuu CUil.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: cuila TPEHHUS CKOJIbXKEHUS, CHJia
TPEHHUSI TTOKOSI, APYTHUE BUJBI TPEHUS.

Cuiia TSKECTU M 3aKOH BCEMUPHOTO TATOTEHHSI. Y CKOPEHHE CBOOOIHOTO MaJICHHUS.
JIBmkenue mianet Bokpyr Connua. IlepBas xocmuueckass ckopocth. HeBecoMocThs u
MEPETPY3KHU.

16



PaBHOBecue MarepuanabHOM TOYKU. AOCOMOTHO TBEpPAOE Teno. PaBHOBecue
TBEPAOTO TeNA C 3aKPEINIEHHON OCBhIO BpameHuss. MoMeHT cuibl. LIeHTp TsxecTu.

Nmnynec tema. M3meHenume wumnynbca. MMmynbe cunbl. 3aKOH COXpaHEHMS
nMIyJibca. PeakTUBHOE ABHKEHUE.

Mexanndeckass pabota U MOIIHOCTh. PaboTa CUJl TAXKECTH, YNPYrOCTH, TPEHHS.
Cas13b 3Hepruu 1 padoTsl. [loTeHIMaIbHast SHEPTUs Tela, HOJHATOr0 HaJl TOBEPXHOCTHIO
3emud. [loTeHnmanpHass sHEpPrus ckatoi npyxuHbel. Knnetuueckas sHeprus. Teopema
0 KUHETUYECKOW SHEPTUU. 3aKOH COXPAHEHUS MEXAHUYECKON SHEPIUU.

Jlemoncmpayuu

HaGmonenre MexaHHn4ecKOro ABMKEHHS TeJla OTHOCUTEIBLHO PA3HbIX TE OTCUETA.

CpaBHeHUE NyTEN U TPAEKTOPUM JBUKEHHUS OJHOTO M TOTO K€ T€JIa OTHOCUTEIBHO
Pa3HbBIX TEJI OTCYETA.

N3mepenue CKOPOCTH M YCKOPEHHUS MPSMOJIMHEWHOIO JBHKECHMS.

HccnenoBanne Npu3HAKOB pABHOYCKOPEHHOTO JBUKECHHS.

HaGmonenue nBU>KeHUs Tea 0 OKPYKHOCTH.

HaGmionenre MexaHMYECKUX SIBICHUM, MNPOUCXOASIIMX B CHCTEME OTcuéra
«Tenexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JBMKEHUM OTHOCHTENBbHO KaOHWHETa
(pu3nKH.

3aBUCHMOCTh YCKOPEHHUSI TeJla OT MAcChl Tela M JEHCTBYIOIIEH Ha HEro CHUJIBI.

HaGnronenue paBeHCcTBa CHII TP B3aUMOCHCTBUU TEN.

N3meHeHne Beca Tela Mpyu YCKOPEHHOM JIBUKEHUU.

Ilepenaya umiynbca npu B3aUMOAECHCTBUM TEN.

[IpeoGpazoBanus SHEPTUU TTPU B3aUMOJACHCTBUH TEI.

CoxpaHeHue UMITyJIbCa IPU HEYTIPYTOM B3aMMOJICHCTBUU.

CoxpaHeHue HUMITYJIbCa TPH aOCOJTIOTHO YIPYTOM B3aMMOJEHCTBUU.

HaGnronenne peakTUBHOTO JIBH>KEHHUS.

CoxpaHeHre MEeXaHM4eCKOW SHEPTHH MPU CBOOOTHOM I1aJICHUU.

CoxpaHeHnEe MEXaHMYECKOW HSHEpPrud IMpU JABWKEHUU Telaa MNOJ JACHCTBUEM
MPYKHUHBI.

Jlabopamopnvle pabomul u onvimol

KoncTtpynpoBaHue TpakTa Juisi pa3roHa U JaJbHEHIIEr0 paBHOMEPHOTO JABUKEHUS
IapuKa WA TEIEKKHU.

Onpenenenue cpeaHeil CKOPOCTU CKOJBKEHUS Opycka WM JABUKEHUS IIapHKa
10 HAKJIOHHOM JIOCKOCTH.

Onpenenenue yCKOpeHHUs Teja MPU PAaBHOYCKOPEHHOM JABUKEHHUH MO HAKIOHHOMW
MJIOCKOCTH.

NccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JABUKEHHUU
0e3 HayaJabHON CKOPOCTH.

[IpoBepka rumore3bl: €clid NPU PABHOYCKOPEHHOM JBMXKEHHM 0€3 HadallbHOM
CKOPOCTH ITyTHU OTHOCSITCSI KaK psii HEUETHBIX YUCEI, TO COOTBETCTBYIOIIUE MPOMEKYTKH
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BPCMCHH OAWMHAKOBBI.
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HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUS CKOJBKEHHUS OT CHJIBI HOPMAaJbHOTO
JaBICHHUS.

Onpenenenue K03 HUIMEHTA TPEHUS CKOJIBKEHHUS.

Onpenenenue KECTKOCTU NPYKUHBI.

Omnpenenenne pabOTHl CHJIBI TPEHUS TMPH PAaBHOMEPHOM JBI)KCHHU Tena
110 TOPU30HTAIBHON MOBEPXHOCTH.

Omnpenenenne paboOTHl CHIBI YIPYTOCTH HpU MOABEME Tpy3a € HCIOIb30BaHHEM
HETIOJIBMKHOTO U MOJIBUYKHOTO OJIOKOB.

M3ydeHne 3akoHa COXpaHEHUs SHEPTUH.

Pa3nen 9. Mexanuveckne K0j1e0aHUA M BOJIHBI

Konebarenbnoe aBuxeHue. OCHOBHBIE XapaKTEPUCTHUKU KoJieOaHUM: MEpHo/,
4yacToTa, aMIUiuTyjaa. MareMaTuyeckuil W TpYXKUHHBIM MasTHUKH. [IpeBpaineHue
SHEPTUU MPH KOJIeOATETLHOM JABUKCHHH.

3aryxaromue kosnebanus. BeiHyx)aeHHbIe KosieOaHus. Pe3onanc. MexaHuueckue
BoJIHbI. CBOMCTBa MeXaHMYECKUX BOJIH. [IpomoipHbie M momepeyHble BOJHBI. JlnnHa
BOJIHBI M CKOPOCThb €€ pacmpocTpaHeHUs. MexaHW4yecKue BOJHBI B TBEPIOM TeJe,
CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka u BbicoTa TOHa. OTtpaxenue 3Byka. MHOpasByk u
YJIBTPa3BYK.

Jlemoncmpayuu
HaGmonenune xonebaHuii Tea moj JEWCTBHEM CHIIBI TSIKECTH U CHIIBI YIPYTOCTH.
HabGmonenne konebanuii rpy3a Ha HUTH U HA TIPYKUHE.
HaOnronenue BBIHYKJICHHBIX KoJieOaHUit 51 pe30HaHca.
PacnipocTtpanenne npojoJIBHBIX M TIOTIEPEYHBIX BOJH (HA MOJIEIH).
Ha6mroieHre 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYyCTHYECKUM pe30HaHC.

Jlabopamopnvle pabomul u onvimol

Onpenenenne 4YacTOThl W TMepuUoAa KOJeOaHWM MaTEeMaTHYECKOTO MAasTHHKA.

Onpenenenue 4YacToThl W Tepuofa KoJebOaHWUN MPYKMHHOTO  MasTHHKA

HccnenoBanne 3aBUCMMOCTH TIEpHOJa KOJeOaHW MOJBENICHHOTO K HUTH Tpy3a
OT JUTMHBI HUTH.

HccnenoBanne 3aBUCMMOCTH TIEpHOJa KOJEOAHWN TPYKUHHOTO MAasTHUKA
OT MaccChl Tpy3a.

[IpoBepka HE3aBUCUMOCTH TIEpHOJa KOJeOaHU Tpy3a, MOABEHICHHOTO K HUTH,
OT MaccChl Tpy3a.

OneITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCThH TEpHOJIa KOJICOAHWUN TPYKHHHOTO
MasTHAKA OT MacChl Tpy3a M )KECTKOCTH MPY>KUHBI.

N3mepenune yCkopeHus: CBOOOTHOTO MaICHUS.

Pa311e.11 10. :‘)HCKTpOMaFHHTHOC M0JI€ X 3JICKTPOMATHUTHBIC BOJIHDbI
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DIIEKTPOMAarHUTHOE ToJIe. DIJIEKTPOMATrHUTHBIE BOJIHBI. CaoiicTBa
AJEKTPOMArHUTHBIX BOJIH. [llkanma 5JeKTpOMarHuTHBIX BOJH. Vcmonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH IS COTOBOM CBSI3H.

DJIeKTpOMaruuTHas npupoja ceera. CKopocTs cBeTa. BoIHOBbIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BonHoBEIE CBOMCTBA CBETA.

JlabopamopHvie pabomul u onvimol
N3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBI0 MOOMIIBHOTO TesieoHa.

Pa3nen 11. CBeroBble siBJIeHHSA

JlyueBasg mopenp cBera. Mcrounuku cseta. [IpsAmonmHerHOE pacrpoCTpaHEHUE
ceera. 3armenus ConHua u Jlynsl. Otpaxkenue cBeta. Ilmockoe 3epkano. 3akoH
OTpa)KEHHUs CBETA.

IIpenomiienne cBeTa. 3akoH mpenomyieHus cBera. [lonHoe  BHyTpeHHee
OTpakeHHE cBeTa. VICIoNb30BaHUE IMOJTHOTO BHYTPEHHETO OTPA)KEHUS B ONTHYECKUX
CBETOBOJIAX.

Jlunza. Xox nydeid B nuH3ze. OnTuyeckas cuctema (oToarnmapara, MUKpPOCKONA U
Teneckomna. ['na3 kak onrtudeckas cucreMa. biiM30pyKkoCcTs ¥ JalIbHO30PKOCTb.

Paznosxxenue 6enoro ceera B criekTp. OnbiTel HetoToHA. Clio)keHHE CIIEKTpalIbHBIX
1BeToB. J(ucnepcus cBera.

Jlemoncmpayuu
[IpssMonuHEHOE PacCIPOCTPAHEHHUE CBETA.
OTtpaxeHue cBeTa.
[lonyyenne wu300pakeHH B IIJIOCKOM, BOTHYTOM U BBIIIYKIOM 3€pKajiax.
[Ipenomnenue ceera.
OnTuueckuii CBETOBO/I.
Xon nydeid B coOuparolleid JIMH3E.
XOJI Ty4der B pacCEeUBAKOLIEH JIUH3E.
[Tony4yenue n300pakxeHH C MOMOIIBIO JIUH3.
[Tpunun peiictBusi ¢oToarnmapaTa, MUKPOCKOTIAa M TEJIECKOMa.
Mopensb riasa.
Paznoxxenue 6em0ro cBeTa B CIIEKTP.
[Tomy4yenue 6emoro cBeTa Mpu CIOKEHUHN CBETA PA3HBIX IIBETOB.

Jlabopamopnvle pabomul u onvimol
HccnenoBanre 3aBUCHMMOCTH YIVIa OTPaKCHHUS CBETOBOIO Jyda OT yIJia MajJCHHS.
N3yuyeHune XxapaKTepUCTUK H300pakeHHUs IPEeIMETa B IJIOCKOM 3¢pKaie.
HccnenoBanre 3aBUCHMOCTH yIJIa IIPEIOMJICHUSI CBETOBOTO JIyda OT yrja MaJcHHs
Ha I'PaHULIE «BO3AYX—CTEKIION.
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[TonyueHnne n300pa>keHUI C MOMOIILI0 COOUPAIOIIIEH JIUH3BI.
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Omnpenenenue GOKYCHOrO pacCTOSIHUS U ONTUYECKOW CUJIbI COOMpPArOLIeH JIMH3BI.
OnpITHI IO Pa3JI0KEHUIO OEJIOr0 CBETa B CHEKTP.
OMnbITEl O BOCHPUSTUIO I[BETA MPEAMETOB MPHU UX HAOIIOJCHUU 4Yepe3 I[BETOBbIC

(UIBTPBHL.

Paznen 12. KBaHToBbBIE sIBJIEeHUS

OmneiTel Peseppopna u miaHetapHas wmonenb aroma. Mogenbs aroma bopa.
Hcnyckanue u nornouieHue ceera atoMoM. KBanTsl. JInHeuaThie CIEKTPBI.

PanunoaktuBHOCTh. Anb(a-, 6eTa- u ramma-usnydeHus. CTpoeHrne aTOMHOTO sipa.
Hyxnonnast Mmonens aromHoro siapa. M3otomnsl. PagnoaktuBHble npespaiienusd. [lepuon
noJiypacraja aTOMHBIX sIJIep.

SnepHble peakiu. 3aKOHbI COXpaHEHUs 3apsI0BOr0 U MaCCOBOI'O YHCEN. DHEPIrus
CBs3M aTOMHBIX siiep. CBsi3b Macchl U 3Hepruu. Peakiuu cuHTe3a W JAeNIeHUs sfep.
Nctounuku snepruu ComHIa 1 3BE371.

Snepunas osHepretuka. JleMcTBUS paJMOAKTUBHBIX U3JIYYCHHH Ha JKHUBBIC
OpraHU3MBlI.

Jlemoncmpayuu
CrexTpbl U31y4YCHHS U TOTJIONIEHUS.
CrekTpbl pa3IMYHbIX Ta308B.
CnekTtp Bosopoaa.
HaGmronenne TpekoB B Kamepe Bubcona.
Pabota cuéTunka HOHU3UPYIOMNUX U3TYICHUH.
Peructpanus uznydeHusi IpUPOIHBIX MUHEPATIOB U IIPOTYKTOB.

Jlabopamopnvle pabomul u onvimol

HabGmoeHne CrilonTHbIX ¥ TMHEHYATHIX CIIEKTPOB H3ITYICHUS.

HccrienoBanne TPEKOB: HM3MEPEHHWE JHEPTHHM YAaCTHUIBI 110 TOPMO3HOMY ITyTH
(o ororpadusim).

N3mepenue paanoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-00001IAO NI MOTYJIb

[ToBTOpUTETHEHO-0000MIAIONTUH MOAYJIH TPEIHA3HAYEH [JI1 CUCTEMATH3allUd U
000011IeHNs TIPEAMETHOTO COJICPKAHUS M ONBITA JACSATEIBHOCTH, MPUOOPETEHHOTO TIPHU
W3y4eHUH BCEro Kypca (QU3MKH, a Takke Ui TOJATOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY dK3aMeHy TI0 (U3HKE JJIsT 00YJArONINXCsl, BRIOPABIINUX dTOT yUCOHBIH
MpEIMET.

[Ipr wW3ydYeHMH [OaHHOTO MOIYJS PEATU3YIOTCS W CUCTEMATU3UPYIOTCS BB
JESITEIPHOCTH, HAa OCHOBE KOTOPBIX OOECIEYMBACTCS JOCTH)KCHHE TIPEIMETHBIX |
METanpeaMETHBIX IJTAHUPYEMBIX pEe3yJIbTATOB oOy4JeHus, dbopmupyetcs
€CTECTBCHHO-HAy4YHasi TPAaMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS
SIBJICHUU TPUPOJIbI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATH (PU3UUECKUE SIBJICHUS,
MPUMEHSST TOJYyYEHHBIC 3HAHUWSA, pellaTh 3aJadyd, B TOM YHCJIE Ka4eCTBEHHBIE U
AKCIIEPUMEHTAJIbHBIE.

[IpuHIMIIHANBHO ESTEIPHOCTHBIN XapaKTep TAHHOTO pa3jesia pealin3yeTcs 3a CUET



TOTO, YTO OOYYaOIINECS BBIMOJHSIOT 3aJaHUsl, B KOTOPBIX UM MpPEAJiaraeTcs: Ha OCHOBE
MOJIyYEHHBIX 3HAHUM pacro3HaBaTb W HAY4YHO OOBICHATH (PU3NUECKUE SBICHUS B
OKpYXAaIMIEH MPUPOJEC U TOBCEAHEBHOM KU3HU; HCIIOIb30BATh HAYYHBIE METOMBI
uccinenoBanusi (HU3NUYECKUX SIBIICHHUM, B TOM YHUCJE ISl MPOBEPKHU THUIOTE3 U MOJTYUYCHHS
TEOPETUYECKUX BBIBOJIOB; OOBSICHATh HAyYHBbIE OCHOBBI Han0oJie€ BaXKHBIX JTIOCTHUKEHUM
COBPEMEHHBIX TEXHOJIOTHI, HANpUMEP, NPAKTHYECKOTO MCIOJIb30BAHUS Pa3TUYHBIX
HWCTOYHHMKOB SHEPrMd HAa OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHHUSI BCEX H3BECTHBIX
BHUJIOB DHEPIUHU.



IHIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

OcBoenne yuebHoro mnpeamera «®usuka» Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus O0ECHeYMBAET AOCTHIXKEHUE CIEAYIOIUX OOYYaroIIMMUCS JUYHOCTHBIX,
METarnpeMETHBIX U IPEIMETHBIX PE3YIbTATOB.

JIMUYHOCTHBIE PE3YJIbTATHI

B pesynbrate u3ydyeHuss QuU3MKM Ha YpPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS
y obyuaromierocs OyayT chopMUpPOBaHbI CIAEAYIONINE JIMUHOCTHBIC PE3YIbTAThI B YaCTH:

1) naTpMOTHYECKOT0 BOCIIUTAHHUS:

NPOSIBJIEHUE HMHTEpECA K HCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
(du3nUecKol HayKu;

[IEHHOCTHOE OTHOIIEHHE K JIOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB;

2) rpaKaaHCKOT0 ¥ TYXOBHO-HPABCTBEHHOT'0 BOCITUTAHMSI:

TOTOBHOCTh K AaKTUBHOMY Y4YacTHUIO B OOCYXJCHUH OOIECTBEHHO-3HAYUMBIX
U JTHUYECKUX TMpoOJeM, CBA3AaHHBIX C MPAKTUYECKUM TMPUMEHEHHEM JOCTHUKEHUMN
buzuky;

OCO3HaHUE BaXKHOCTU MOPAJIbHO-ITHUECKUX IIPUHIIUIIOB B I€ATEIHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCTIUTAHMS:
BOCTIPUATHE JCTETHUYECKUX KauecTB (PU3MYECKOM HayKu: €€ TapMOHUYHOTO
MOCTPOEHHSI, CTPOTOCTH, TOUHOCTH, JJTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTI'0 MO3HAHMSI:

OCO3HAHME IIEHHOCTH (M3MUECKOW HAYKM KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS
MHpPa, OCHOBBI PA3BUTHUS TEXHOJIOTUIA, BAKHEUIIIEH COCTABIISIONIENH KYJIbTYPHI;

pa3BUTHE Hay4yHOW JIOOO3HATENBHOCTH, WHTEpEca K HCCIEI0BATEIbCKOM
NEeATEIbHOCTH;

5) popmupoBaHusi KyJbTYPbI 3I0POBbSI H IMOIMOHAIBHOT0 0JIATOMOYYHSI:
OCO3HAHHWE IIEHHOCTH  Oe30macHoro obOpa3a JKM3HH B  COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BAXHOCTHU TMPaBWJI OE30MacHOTO MOBEICHUS Ha TPAHCIIOPTE,
Ha JIOpOTax, C ANEKTPUUECKUM H TETUIOBBIM 000PYIOBAHHEM B JIOMAIITHUX YCIOBHSIX;
c(hOpMHPOBAHHOCTh HaBBIKa PEQIICKCUU, MMPU3HAHUE CBOETO IMpaBa HA OIMUOKY U
TAKOTO K€ TpaBa y APYroro 4eJI0BeKa;

6) TPy/10BOT0 BOCTIMTAHHSA:

aKTUBHOE YYacTH€ B PCEIICHUM TMPAKTUYECKUX 3adad (B paMKax CEeMbH,
oOpa3oBaTeIbHOM OpraHM3aIi, TOpOAa, Kpas) TEXHOJIOTHYECKONM W COIMAIbHOU
HaIpaBJIEHHOCTH, TPEOYIOMIUX B TOM YUCIE U (PU3NUECKUX 3HAHUI;

MHTEpEC K MPAKTUYECKOMY U3YUEHUIO Mpodeccuit, CBsI3aHHBIX C (QU3UKOK;



7) IKOJIOrHY€eCKOr0 BOCIIMTAHMS

OpHEHTAIMs Ha MPUMEHEHHE (PM3MUCCKUX 3HAHUU IS PEHICHHS 3a1a4 B 00JaCTH
OKpY’KaloIIel Cpe/ibl, INTAHUPOBAHMUS TIOCTYIIKOB U OI[CHKHM UX BO3MOKHBIX TIOCIIECICTBHIMA
JUIL OKPYKAKOILIEU CpeJIbl;

0CO3HAHME III00aIBHOTO XapaKTepa dKOJIOTHIECKHUX IPOOJIEM U IMyTei UX PEIICHNU;

8) aganTanuu K N3MeHSIOIHMCS YCJIOBHSIM COHMATbHOI M MPUPOTHOM CPe/bl:

NOTPEeOHOCTh BO B3aMMOJEHCTBUU IPHU BBINOJHEHUU HCCIEAOBAHUI M MPOEKTOB
(u3nuecKoi HapPaBIEHHOCTH, OTKPHITOCTh ONBITY U 3HAHUSAM JIPYTHX;

NOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JESTEIbHOCTD;

noTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUI, B TOM UHciie POPMYIHPOBATH UJIEH,
HOHSITHSI, TUIIOTE3bI O PU3NYECKUX O0BEKTAX U SIBJICHUSIX;

OCO3HAaHHME Je(PUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEW B o00sacTu
buzuky;

IUTAHUPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PU3MYECKUX 3HAHUM;

CTpEeMJICHHE aHAIM3UPOBATH U BBISBIATH B3AMMOCBSI3U PUPOJIBI, O0IIECTBA U
HSKOHOMMKH, B TOM YHUCJIE€ C UCIIOIb30BAHUEM (PU3NYECKUX 3HAHUM;

OILICHKAa CBOUX JIEUCTBUI C YUETOM BIMSIHUS Ha OKPYXAIOLIYIO CPEy, BOZMOKHBIX
r7100aJIbHBIX MTOCJIECTBUI.

METAIIPEIMETHBIE PE3YJIbTATHBI

B pesymbraTe OCBOCHHS MpOrpaMMbl 10 (pHU3MKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y  oOydaromerocss  Oyayr  chopMHUpOBaHBI ~ MeETalpeIMETHBIC
pe3yabTaThl, BKJIIOYAIOIINE IT03HABATEIbHBIC YHUBEpCAIbHBIC YyUYeOHBIE EHCTBUS,
KOMMYHUKaTUBHBIC YHHUBEPCAIbHBIC YIeOHBIC ICHCTBUS, PETYJISTUBHBIC YHUBEpCAIbHBIC
y4eOHbIe eHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC YUeOHbIEe NeiCTBHUSA
ba3oBble Jioruyeckue 1eicTBus:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK OOBEKTOB (SIBICHUIN);

yCTaHaBIMBATh CYIIECTBEHHBIH MPHU3HAK KJIaCCU(PUKAIIUN, OCHOBAHUS
JUTst 00OOIIEHUS U CPABHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHUS B pacCMaTPUBAEMbIX (paKTaX, TaHHBIX
Y HAOJTFOICHUSIX, OTHOCSIINUXCS K PU3NUECKUM SBJICHUSIM;

BBISIBJISITh IPUUUHHO-CIIEICTBEHHBIE CBSI3U MPU U3YYEHUU (PU3NYECKUX SBICHUHN U
MPOLIECCOB, J€laTh BBIBOJbI C UCIOJb30BAHUEM JEAYKTUBHBIX M HWHAYKTUBHBIX
YMO3aKJIIOUEHUM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3NUECKUX BEITUYNH;

CaMOCTOSITEILHO BBIOMpaTh CHoco0 pelieHus ydyeOHOM (u3nyueckorl 3agayuu
(cpaBHEHHE HECKOJILKMX BAPUAHTOB PEILICHUSs], BHIOOp Haubosiee NOAXOASIIET0 ¢ yUETOM
CaMOCTOSITEJIbHO BbIJICJICHHBIX KPUTEPUEB).



ba3oBble ucciie1oBaTe1bCKHe 1eHCTBUSA:

WCIIONBb30BaTh BOMPOCHI KaK MCCJIEAOBATENILCKUM HWHCTPYMEHT IO3HAHUS,

MPOBOJIUTh TO CaMOCTOSTENIbHO COCTABJIECHHOMY IUIAHY OIBIT, HECJIOKHBIN
bu3UYeCKUii AKCIEPUMEHT, HEOOJIBIIOEe HCCIEIOBaHUE (PU3UYECKOTO  SIBJIICHHUS;

OIICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh HH(POPMAITUIO, TTOJIYYECHHYIO B X0OJ1€
WCCIIeIOBAHUS WIIA SKCTIEPUMEHTA;

CaMOCTOSITEIbHO (HOPMYIHPOBAThH OOOOIIEHUS M BBIBOABI IO pe3yJbTaTam
MPOBEJAEHHOTO HAOIO/ICHHUS, OTIBITA, UCCIICIOBAHUS;

IPOTHO3UPOBATh BO3MOXKHOE JaibHEHIee pa3BUTHE (PU3HUUYECKUX TTPOIIECCOB,
a TaKXe BBIJIBUTATh MPEINOIOKEHUS 00 UX pPa3BUTUHM B HOBBIX YCIOBHSIX U
KOHTEKCTaX.

Pab6ora ¢ nnpopmanmeii:

NPUMCHSTh Pa3IUYHBIC METOJblI, HWHCTPYMEHTHI M 3alpoChl TIPH TOUCKE
U oTOOpe MH(POPMAIIMKM WM JAaHHBIX C YYETOM MPEJIOKEHHON y4eOHOH (u3HuecKon
3a1auH;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBaTh W  HMHTECPIPETHPOBATH  HH(POPMAIIUIO
Pa3IUYHBIX BUAOB M (POPM MPEACTABICHHSI;

CaMOCTOSITETIFHO BBIOMPATH ONTUMATBHYIO (hOpMY TIpeICTaBICHUS HHPOPMAIHH U
WITIOCTPUPOBATh pellaeMble 3aJayd HECIOKHBIMA CXEMaMH, JharpaMMaMi, WHOW
rpaduKoOi U X KOMOMHAITUSIMH.

KoMMyHMKAaTHUBHbIE YHUBeEpPCAJbHbIE y4eOHbIE eiiCTBUS:

B XOA€ OOCYXJICHHS Y4eOHOro MaTepHayia, Pe3yJbTaTOB J1Ia0OpaTOpHBIX padoT
U TPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TeMbl M BBICKA3bIBATh
uleH, HAIEeJCHHBIE HA pEIIeHHWE 3aJauyd U TOJJep)KaHue OJarokeaaTelbHOCTH
OOIIIEHHUS;

COTIOCTAaBJISITh CBOM CYXKJEHHUS C CYXICHHSIMHU JPYIMX YYaCTHHUKOB JHaiora,
O0OHapy>KUBaTh Pa3INUUE U CXOJCTBO MO3UIUH;

BBIPA)KATh CBOIO TOYKY 3PEHHUS B YCTHBIX M TUCBMEHHBIX TEKCTAX;

myOMUYHO TPEACTABIATh PE3YIbTAThl BBIMIOJHEHHOTO (DU3UYECKOTO OIbITa
(3KCIIepuMeHTa, UCCIEA0BaHNUs, IPOEKTA).

MOHUMATh U UCTIOJIH30BATh MPEUMYIIIECTBA KOMAaHAHOW U HHIUBUIYATbHOU PabOTHI
MIPY PENICHUN KOHKPETHON (HU3UIECKOMN MPOOIEMBI;

MPUHUMATh IIeTTH COBMECTHOW NEeATEITbHOCTH, OPTaHW30BHIBATH JCHCTBUSA TO €&
TOCTIKEHUIO: PaCIpeeNiaTh poiid, 00CYXAaTh MPOIECCHl U PE3yJIbTaThl COBMECTHOM
paboThI, 00001aTh MHEHUS HECKOJIBKUX JFOJICH;

BBITIOJTHSATH CBOIO YacCTh pabOTHI, JOCTUTAsT KAYECTBEHHOTO PE3yJbTaTa MO0 CBOEMY
HAIPaBJICHUIO U KOOPJIUHUPYS CBOU JIEUCTBUS C IPYTUMHU WICHAMHA KOMAaH]IbI;

OIICHWBATh Ka4yeCTBO CBOEr0 BKJaJa B OOMUNA TPOAYKT IO KPUTEPHSIM,
CaMOCTOSTEILHO CPOPMYIUPOBAHHBIM yUYACTHUKAMH B3aMMOICHCTBHS.



PerynsiTuBHble YHUBepPCAJIbHbIE Y4eOHbIe JeHCTBUS
Camoopranusanus:

BBISIBJISITh TPOOJEMBI B JKM3HEHHBIX U YYEOHBIX CHUTyalusiX, TPEOYIOIuX
JUTSL pelieHust PU3nuecKux 3HaHUM;

OPUEHTHPOBATHLCS B PA3TMYHBIX MMOJX0/1aX MPUHATUS PEeIIeHUN (MHIUBUIYATIBHOE,
MIPUHSATHE PELICHUSI B TPYIIIE, IPUHITHE PEIICHUIN TPYIIION );

CaMOCTOSITEIbHO COCTAaBIIATh AITOPUTM pelieHust GU3NYecKor 3aauul WM TIaHa
UCCJENOBaHU C YYETOM HMMEIOMIMXCA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATh MpEIJIaraéMble BApUaHThl PEIICHHUI;

nenaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOLMOHAJIBbHBI HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTYAllMU U IIpeararh IUIaH €€ N3MEHEHHS;

OOBSACHATh NMPUUYMHBI JOCTHXKEHUS (HEIOCTHKEHHS) PE3yJbTaTOB AESTEIbHOCTH,
JaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHUBBl B JEATEIBHOCTh (B TOM YHUCIE B XOJ BBIIOJHEHHUS
¢u3nuecKkoro HccIeoBaHUS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENILCTB,
W3MEHMBIINXCS CUTYaIMH, YCTAHOBJICHHBIX OMHUOOK, BOZHUKIIINX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LETU U YCIOBUSM.

CTaBUTh ce0d Ha MECTO JAPYroro 4ejoBeKa B XOJle CIopa WM JUCKYCCHH
Ha Hay4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro.

Npu3HaBaTh CBOE MPABO Ha OMMOKY MPU pelmeHuH (U3NUECKUX 3aJad WU
B YTBEPKICHUAX Ha HAYYHbIE TEMBI U TAKOE K€ MPABO APYroro.

INPEAMETHBIE PE3YJIBTATHI

K xoHiy oOyuyeHwst B 7 KJjacce NpeIMETHBIC pe3yibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPakaTh CHOPMUPOBAHHOCTh Yy 00YUAIOIMINXCS YMEHUM

UCTIOJIh30BaTh TIOHATHSA: (PU3MYECKHE W XUMUYECKHE SBJICHHS, HAOIIO/ICHUE,
AKCIIEPUMEHT, MOJIEb, THUNOTE3a, €AWHUIIBI (PU3NYECKUX BEJIUYMH, aTOM, MOJIEKYJa,
arperaTHble COCTOSIHUS BeliecTBa (TBEPIOE, JKHUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBUKEHUE  (paBHOMEpPHOE,  HEPaBHOMEPHOE,  TMPSIMOJIUHEHHOE),  TPaeKTOpHs,
paBHOACHCTByOMmAs cui, aAedopmanus (ympyras, IUTaCTUYECKasl), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBL;

paznuyarh sBiaeHUsA (Auddy3us, TEIIOBOE JBIMIKEHHWE YacCTHI[ BEIIECTBa,
paBHOMEPHOE JIBI)KCHHE, HEPAaBHOMEPHOE JBM)XCHHE, WHEPIIUS, B3aUMOJICHCTBHUE Te,
paBHOBecHE TBEPIBIX TEN C 3aKPEIUIEHHOW OCBIO BpAIlCHUS, Tepenada JIaBlICHUS
TBEPABIMU TEJIaMH, KUIAKOCTIMH W Ta3aMu, aTMOoc(epHOe NnaBlieHWe, TUIaBaHHE Te,
MPEBPAIICHUS MEXaHWUYECKOW DHEPrUH) TO OINMUCAHUI0 MX XapaKTEPHBIX CBOMCTB W
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOMINX JaHHOE (U3HUECKOE SIBIICHHUC;

pacmo3HaBaTh MPOSIBICHUE HM3YYCHHBIX (PU3MUYECKUX SIBICHUNW B OKPYKAIOIIEM
MUpE, B TOM YuClie (PU3UIECKUE SBICHUS B PUPO/IC: TPUMEPHI ABMKCHUS C Pa3TMIHBIMU



CKOPOCTAMHU B JKMBOM M HEXHUBOM INPUPOIE, ACHUCTBUE CWIBl TPEHUA B NPUPOIE U
TEXHUKE, BIHMSHUE aTMOC(EPHOro [aBJICHUS Ha >KMBOM OpraHu3M, IUIaBaHHUE PbIO,
phlUuard B Telie 4YejJoBeKa, MPU ITOM IMEPEeBOJUTH MPAKTUYECKYIO 33a/laduy B Y4EOHYIO,
BBIJICJISITh CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKH) (PU3UYECKUX SIBJICHHUIA;

OMHUCHIBATh M3YYEHHBIE CBONCTBA Tel W (U3WYECKHUE SIBICHUS, MCIOJIb3Ys
dbuznyeckue BeauYuHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh,
CpeaHsAsl CKOPOCTh, CUJIa YIIPYTOCTH, CHJIA TSKECTH, BEC TEJa, CHJIA TPEHUS, JaBICHUE
(TBEpmoro Temna, >KUAKOCTH, ras3a), BBITAJIKMBAIOIIAs CUJIa, MEXaHHuYeckas pabora,
MOIIIHOCTh, IUIEUO CHJIbI, MOMEHT CHJIbI, KOX((PUIMEHT TMOJE3HOT0 JCUCTBUS
MEXaHU3MOB, KUHETHYECKas W TOTEHIIMAJIbHAS DHEPrus), MPH ONUCAHUU TPABUIBLHO
TPaKTOBATh (PUBMUECKUN CMBICT MCIOJIB3YEMbIX BEJIMUMH, UX O003HAUYCHUS U €IUHUIIBI
bU3MYECKUX BEIUYUH, HAXOJIUTh (POPMYJIbI, CBS3BIBAIOIINE JaHHYIO (DU3UUECKYIO
BEJIMYMHY C JIPYTUMH BEIMYMHAMU, CTPOUTh TpadUKU H3YyUYCHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BETUYNH;

XapaKTepU30BaTh CBOWCTBA Tel, (DU3WUYECKUE SIBIICHUS W TPOIECCHI, MCIOIb3Ys
paBWiIa CJIOXKEHUA Cuil (BAOJIb OJAHOM TpsAMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, mpaBUIO paBHOBECHS pbiuara (0J10Ka), «30JI0TOE MPABUIIO» MEXaHUKH, 3aKOH
COXpaHEHMsS] MEXaHMUYECKOW HSHEpPruu, MPU ATOM JaBaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3alIUChIBATh €r0 MaTEMAaTUYECKOE BBIPAKEHNUE;

OOBSCHATHh (PU3MYECKUE SIBICHUS, MPOIECCHl U CBOMCTBA Tel, B TOM YHUCJIE U
B KOHTEKCTE CHUTyallMii MPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BbISBIATH
NPUYHUHHO-CIICJICTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHHWE U3 1-2 JIOTMYECKUX IIaroB
¢ onopoit Ha 1-2 M3y4eHHBIX CBOMCTBA (YU3MUECKUX SBIECHUHN, PUINYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemiath pacu€THble 3amayu B 1-2 neicTBUS, UCMONB3YS 3aKOHBI M (HOPMYIIBI,
CBSI3BIBAIONINE (PU3NYECKHUE BEIIMYMHBI: HA OCHOBE aHAJIW3a YCJIOBUS 3a]]a4M 3aITUCHIBAThH
KpaTKOE YCJIOBHUE, MOJCTABIATh (U3UUYECKUE BEIMYUHBI B (OPMYJIbI U TPOBOIAUTH
pacu€Thbl, HAXOUTH CIIPABOYHBIC IAHHBIE, HEOOXOIUMBIE JUTs PEIICHUS 3a]1a4, OIEHUBATh
PEATMCTUYHOCTH TOYICHHON (DU3UYECKON BETUIHHBL;

pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh MPH TOMOIIN (HU3HUECKUX
METOJIOB, B ONMCAHUM MCCIEAOBAHUSA BBIICIATH IPOBEPSIEMOE IPEAIIOI0KEHUE
(rumoTesy), pa3uyaTh U UHTEPIPETUPOBATH MOYUEHHBIN PE3yNIbTAT, HAXOAUTH OIIHOKN
B XOJI€ OIIBITA, JI€JIaTh BBIBOJIBI 10 €r0 PE3YJIbTATAM;

MPOBOJUTH OMBITHl MO HAOMIOAEHUI0 (U3WYECKUX SBICHUN WM (U3HUIECKUX
CBOMCTB Tel: (GOPMYIUPOBATH MPOBEPSIEMBIC MPEAMONIOKEHUSI, COOMpaTh YCTAHOBKY
13 NPESI0KEHHOTO 000pYA0BaHUs, 3alIMCHIBATH X0/ ONbITa U OPMYIUPOBATH BHIBOJIBL;
BBITIOJIHSATh NMPSAMbIE U3MEPEHUS PACCTOSIHUSI, BDEMEHH, MAcChl Tesa, 00bEMa, CUIIbI
¥ TEMIIepaTyphl C MUCIIOJIIH30BAHUEM AaHAJIOTOBBIX W MU(PPOBBIX MPUOOPOB, 3aMUCHIBATH
TOKa3aHus MPUOOPOB ¢ YUETOM 3aJaHHON a0COMIOTHOM MOTPEITHOCTH U3MEPEHUIT;

MIPOBOJIUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJHOM (DU3NYECKOU BETUYUHBI OT JPYron
C UCIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PABHOMEPHO JIBUKYILIETOCS



TeJaa OT BPEMEHU JBUKEHUS Teja, CWIbI TPEHUsI CKOJIBKEHHSI OT Beca Teja, KauecTBa
00pabOTKU TOBEPXHOCTEM TEd W HE3aBUCUMOCTHM CHJIBI TPEHUS OT IUIOLIAIU
COMPUKOCHOBEHHUSI TE€J, CUJIbI YIPYrOCTH OT YIJWHEHUS MPYKUHBI, BBHITAIKUBAIOIICH
CWIbl OT O00BbEMa NOrpyKEHHOM 4YacTH Tejla M OT IUIOTHOCTH JKUJAKOCTH, €€
HE3aBUCHUMOCTH OT IJIOTHOCTH TeJia, OT MIYOHHBI, Ha KOTOPYIO MOTPY>KEHO TEJ0, YCIOBHMA
IJIaBaHMs TeJ, YCIOBHM paBHOBECHs pbluara U OJIOKOB, y4aCTBOBATh B IUIAHUPOBAHUU
y4eOHOTI'0 HCCJIeIOBaHUs, COOMpATh YCTAHOBKY W BBIMOJHATH HU3MEPEHUS, CIEAys
MPEVIOKEHHOMY  TUIaHy, (UKCUPOBATh PE3ybTaThl MOJYYEHHOM 3aBUCUMOCTHU
bU3UYEeCKUX BEIMYMH B BUJE MPEIOKEHHBIX TaOMUIl W TpaduKOB, M€laTh BBIBOJBI
10 pe3yJbTaTaM UCCIIeIOBAHNUS;

IPOBOJIUTh KOCBEHHBIE M3MEpeHUsI (PU3NUECKUX BEJIWUYMH (TUIOTHOCTH BEIIECTBA
KUJKOCTH W TBEPAOrO TeNa, Cujla TPEHUS CKOJIBKCHMS, JIaBJICHUE BO3/yXa,
BBITAJIKMBAIOIIAs CUJIa, IEHCTBYIOIIAS HA TIOTPYKEHHOE B )KUJIKOCTh TeJ0, KO3h PUuIueHt
MIOJIE3HOTO JICUCTBUS MPOCTHIX MEXAaHU3MOB), CJICAYS MPEIJTIOKEHHON UHCTPYKIIUU: TIPU
BBITIOJIHCHUU HM3MEPEHHM CcOOUpaTh HSKCIEPUMEHTAIbHYI) YCTAHOBKY U BBIYHUCIISTH
3HAYCHUE UCKOMOMW BEJIMYMHBI,

coOJI0/IaTh MpaBWIa TEXHUKU O€30MacHOCTH MpH padboTe ¢ J1abopaTOpHBIM
000opy1I0BaHUEM;

yKa3blBaTh MPUHIUIBI JEHCTBUA MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, ITUHAMOMETP, COOOUIAIOUIUECS COCY/bl, OapOMeTp, phlyar, MOABMKHBIA U
HETOJIBWKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTH;

XapaKTepu30BaTh NPUHIMIBI JEHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOWCTB C ONOPOM Ha HMX ONUCAHUSA (B TOM 4YHUCJE: MOAUIMIHUKH, YCTPOWCTBO
BOAOINPOBOJA, TUAPABIMYECKUN MPECC, MAHOMETP, BBICOTOMEpP, MOPLIHEBOW HAcocC,
apeoMeTp), MCIONb3ys 3HAHMUS O CBOMCTBAX (DU3MYECKUX SIBJICHUN M HEOOXOJIUMBIE
¢dusznueckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJIUTH TPHUMEPHl (HAXOAUTh HMHPOPMAIMIO O TpPHUMEpPax) MPAKTHUECKOTO
UCIIOJIb30BaHUS (PU3WYECKUX 3HAHUW B TIOBCEJHEBHOW >KHU3HM JUIsi OOEcTeueHUs
0e30macHOCTH TpH OOpalleHuH C NpudoOpaMu W TEXHUYECKUMU YCTPOWCTBAMH,
COXPAaHEHWSI 3JI0POBBS M COOTIOICHUSI HOPM SKOJIOTHYECKOTO MOBEJCHUS B OKPYKAIOIICH
cpene;

OCYIIECTBIISITh OTOOP MCTOYHUKOB HH(popMmanuu B MHTepHETE B COOTBETCTBUU
C 3aJIaHHBIM MTOMCKOBBIM 3alIPOCOM, HAa OCHOBE UMEIOIINXCA 3HAHUM U MYTEM CPaBHEHUS
Pa3TUYHBIX UCTOYHUKOB BBIIETSATH MH(POpPMAIINIO, KOTOPAsl SBISETCS MPOTHBOPEUNBOMN
WJTM MOKET OBITH HEJIOCTOBEPHOIA;

UCIOJIb30BaTh TPU  BBIMOJIHEHUM YYEOHBIX 3aJaHUil  HAyYHO-MOMYJISIPHYIO
TuTepatypy (HU3MYECKOTO COJEp)KaHMsI, CIPABOYHBICE MaTEPHANBI, PECYpChl CETH
NutepHer, Biagerb npuéMamMud KOHCHEKTHPOBAHMS  TEKCTa, MpeoOpa3oBaHUs
WH(pOPMAILIMK U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPATKHWE MUCHMEHHBIE U YCTHBIE COOOILEHHS HAa OCHOBE
2—3 UCTOYHUKOB HHPOpMAUU (PU3UIECKOTO COACPKAHUS, B TOM YHCIIE MyOINIHO



JeNaTh KpPaTKUE COOOIIEHUS O pe3yjibTaTax MPOEKTOB WM y4EOHBIX HCCIEAOBAHMIA,
IIPU 3TOM T'PaMOTHO MCMOJIb30BaTh M3YUYEHHBIM MOHATUIHBIA anmapaTr Kypca (pU3HKH,
CONPOBOKJATh BBICTYINICHHE MPE3ECHTALNEH;

IIPY BBITTOJIHEHUH YYEOHBIX IPOEKTOB U UCCIEAOBAHUM pacnpenensiTh 00I3aHHOCTH
B IPYyIIIE B COOTBETCTBUHU C IOCTABIEHHBIMH 3a/1a4aMH, CJIIEINUTH 33 BBHIITOJHEHNUEM IJIaHA
NEUCTBUM, aJeKBaTHO OLICHUBATh COOCTBEHHBI BKJIaA B JEATEIbHOCTh TPYIIIHI,
BBICTPauBATh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHECHUE OKPYKAIOIIUX.

K koHiy oOyueHuss B 8 kJjiacce mpeIMETHBIC pe3ysibTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Yy OOYUAFOIIMXCS YMCHUM

MCIIOJIb30BaTh TIOHATHS: Macca M pa3Mepbl MOJICKYJI, TEIJIOBOS JBMYKEHUE aTOMOB U
MOJICKYJI, arperaTHbIC COCTOSIHHS BEIICCTBA, KPUCTAIMYECKHE W amMop(dHBIC Tena,
HACBIIICHHBI M HEHACHIIICHHBIN TMap, BIaXXHOCTh BO3/yXa, TeMIIepaTypa, BHYTPCHHSIS
DHEPrHUs, TCIUIOBOM JBHUTraTeib, dJIEMCHTAPHBIA AJICKTPUUCCKHUH 3apsii, JICKTPHUECKOE
1oJie, TPOBOHUKH M TUAJICKTPUKHU, TOCTOSHHBIN SJICKTPUYCCKUN TOK, MAarHUTHOE T0JIC;
pa3nuuaTh SBICHHS (TEIUIOBOE pACIIMPEHHE M CXKaTHe, TeIrlonepenadya, TerIoBOe
paBHOBECHE, CMauMBaHHWE, KaNWUIAPHBIC SBJICHUS, HCHApPCHHE, KOHJICHCAIUS,
IUTaBJICHUE, KPUCTAJUTA3AIIHS (oTBEpIEBaHUE), KUTICHUE, TeTuIonepeayda
(TEeTIONMpPOBOHOCTD, KOHBEKIIUS, M3JIyYEHHUE), DJIEKTpU3alusl Tell, B3auMOJCHCTBUE
3apsA/IOB, JEWUCTBUSA DIIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHHME, B3aMMOJECHCTBUE
MarHuToB, ACHCTBME MArHUTHOTO TOJII HAa MPOBOAHUK C TOKOM, JJIEKTpOMAarHUTHAas
UHAYKIMSA) TI0 ONHCAHUIO WX XapaKTepHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHUE HM3YyUYECHHBIX (PU3WYECKUX SBJICHUN B OKpPYXKAIOIIEM
MUpE, B TOM 4YHcClie (U3NYECKUE SIBJICHHUS B MPHUPOJIC: MOBEPXHOCTHOE HATSKEHUE U
KalWUSIPHBIE SIBIEHUS B MPUPOJIE, KpUCTAUIBI B Tpupoxe, uzinydeHue ConHila,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 00pa3oBaHME POCHI, TyMaHa, WHEs, CHera,
AIIEKTPUUECKHE SIBICHUSI B aTMOC(EpPE, IEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3emiid, Ipeiid MoTrOCOB, POIb MATHUTHOTO TOJS JJIS )KU3HU Ha 3emiie, TOJSIpHOe
CUSHUE, TPU OTOM TMEPEBOJUTH TMPAKTUYECKYIO 3a7ady B Yy4eOHYIO, BBIACIATH
CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (U3UIECKUX SBICHHUM;

OMKCHIBATh HM3YYCHHBIC CBOWCTBA Tel U (U3MUYECKHE SIBICHUSA, HCIOIb3Ys
dusznueckre BETUYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTUs, KOJIMYECTBO TEIUIOTHI,
yaenbHas TEIUIOEMKOCTh BEIECTBA, yAEIbHAs TEIUIOTa IUIABICHUS, YACIbHAS TEIUIOTa
nmapooOpa3oBaHus, yAelbHAs TEIUIOTa CropaHusl TOIUIMBA, KOA(M(HUIMEHT MOJIE3HOTO
JICHUCTBUSL TEIUIOBOM MAITMHBI, OTHOCUTEJIbHAS BIIAXKHOCTH BO3MyXa, JJICKTPUUYECKHMA
3apsl, CUiIa TOKa, SJIEKTPUIECKOE HAMPSIKCHHUE, COMTPOTUBIICHNE TTPOBOTHUKA, YACITHHOE
COTIPOTHBIICHHE BEIIECTBA, pab0OTa M MOITHOCTH AJIEKTPUYECKOTO TOKA), MPU OTMMMCAHUHU
MPABUWIILHO TPAKTOBATh (PU3MUYECKHUI CMBICT HCIIOIB3YEMBIX BEJIMYHWH, 0003HAUCHUS U
eAVHUIBI  (U3UYECKUX BEIWYUH, HAXOAUTh (DOPMYIBI, CBS3BIBAIONINE JAHHYIO
¢u3nUecKyl0 BEIWYUHY C JPYTUMH BEIWYWHAMHU, CTPOUTH TpaduKh H3YUECHHBIX
3aBUCUMOCTEH (PU3NUYECKUX BEJIUYHH,



XapaKTepu30BaTh CBOMCTBa Tel, (DU3WYECKUE SIBICHUSI U MPOIECCHI, UCIONIb3Ys
OCHOBHBIC TIOJIOKEHUS MOJEKYJIIPHO-KUHETUYECKON TEOPUHU CTPOCHUS BEILECTBA,
MIPUHIIUII CYTEPIIO3UIMY TOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsa,
3akoH Oma g ydacTtka nenu, 3akoH J[xoyns—JIeHna, 3aKOH COXpaHEHUs SHEPIUH,
IIPU 3TOM JIaBaTh CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA U 3aMMCHIBATH €70 MATEMAaTUUECKOE
BBIPAKECHHUE;

OOBSICHATH (hU3WYECKUE MPOLIECCHl U CBOMCTBA TEJI, B TOM YKCJIC U B KOHTEKCTE
CUTyallMil  MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBISABIATH  NPUUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH O0BICHEHUE U3 1—2 JIOTMYECKUX MIAroB ¢ ONopoi Ha 1-2
U3YUYEHHBIX  CBOMCTBAa  (DU3WUYECKUX  SBJICHUHM, (U3UYECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEM;

pemaTth pacu€THble 3ajayd B 2—3 JICUCTBHUSA, UCIOJIB3YS 3aKOHBI U (DOPMYIIBI,
CBSI3bIBAIOIINE (PU3UUECKHUE BEIMUYMHBI: HA OCHOBE aHAJIN3a YCJIOBHS 3aJ1aud 3alUChIBAThH
KpaTKO€ YCJIOBHE, BBISBJSITh HEIOCTATOK JAHHBIX JUISI PEIICHUs 3aJayd, BBIOUPATH
3aKOHBI U (OPMYJITBI, HEOOXOAUMBIE JJIsI €€ pellleHUs], MPOBOAUTEL PACUEThI U CPAaBHUBATH
MOJIY4EHHOE 3HaUYCHHE (PU3UYECKON BEIIMUMHBI C U3BECTHBIMH JTAHHBIMU;

pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIN (HU3UIECKHUX
METOJIOB,  HWCHOJIb3ysl ~ ONUCAHUE  HCCIENOBAHUS,  BBIACIATH  MPOBEpPSIEMOE
IPEAIIOIOKEHNE, OLICHUBATh IMPABWIBHOCTh MOPSAKA IPOBEICHUS WCCIEAOBAaHUSA,
JIeJ1aTh BBIBOJBI;

POBOAUTH OMNBITHI IO HAOMIOACHUIO (U3MUECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB TeJ (KamWUIsIpHbIE SBJICHUS, 3aBUCUMOCTh JIaBJICHHS BO3AyXa OT €ro o0néMa,
TEMIIEPATypPbl, CKOPOCTH IPOLIECCA OCTHIBAHUS U HATPEBAHUS IIPU U3JIYYEHUU OT LIBETA
u3Nyvyaromeid  (MOrJoLIANIeil)  MOBEPXHOCTH, CKOPOCTh  MUCHApPEHUs  BOJBI
OT TeMIepaTypbl XUIAKOCTH M IUIOMIAAM €€ IIOBEPXHOCTH, OJJIEKTpU3alus Tel U
B3aMMOJICICTBUE DJICKTPUUYECKUX 3apPsA0B, B3aUMOJCUCTBHUE IOCTOSHHBIX MarHUTOB,
BU3yaJu3alldsl MAarHUTHBIX I1OJIEW MOCTOSIHHBIX MarHUTOB, IEHUCTBUS MArHUTHOIO IOJIS
Ha IPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuTa, CBOMCTBA JJIEKTPOJABUIATENSA
MOCTOSIHHOTO TOKa): (opMynupoBaTh TpOBEpsieMble MPEATIONOXKECHHs, COOMpaTh
YCTaHOBKY M3 MPEUI0KEHHOTO 000PYI0BAaHUS, OTIMCHIBATH X0/ OMBITa U (POPMYITHPOBATH
BBIBO/JIBI;

BBIIIOJIHATh MPSIMBIE HW3MEPEHUSI TEMIEPATypbl, OTHOCHUTEIIBHOM BJIAXHOCTH
BO3/lyXa, CWJIbl TOKa, HANpPsDKEHUS C MCIOJIb30BAHMEM AaHAJOrOBBIX NPUOOPOB H
JAaTIUKOB (PU3MYECKUX BEIWYWH, CPABHHUBATH PE3YJIbTATHl H3MEPEHUH C y4ETOM
3aJIaHHO¥N a0COIOTHOM TOTPEITHOCTH;

MIPOBOJIUTH MCCIICIOBAaHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEJIMUWHBI OT JPYTron
C UCIOJIb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH COMNPOTUBICHHUS MPOBOJHUKA
OT €ro JJIMHBI, TUIOLIAAH ITOIIEPEYHOr0 CEYECHUS U YJEIBHOIO CONPOTUBIICHUS BEILIECTBA
MMPOBOJHUKA, CHJIBI TOKA, UAYIIETO YEPE3 MPOBOJIHUK, OT HANIPSKEHUS HA MTPOBOIHUKE,
HCCIIEIOBAHUE TOCIEI0OBATEIbHOIO M TapajuIeIbHONO COEJAMHEHUN MPOBOJHUKOB):
IJIAHUPOBATh MCCIIEIOBAHUE, COOMPATh YCTAHOBKY U BBINOJHSATH U3MEPEHUS, CIEIYs



MPEJIOKEHHOMY TUIaHy, (PUKCUPOBATh PE3ybTaThl MOTYUYEHHOW 3aBUCUMOCTH B BUJIC
Ta0IUI] U TPaUKOB, JIeJIaTh BRIBOJBI [0 PE3yJIbTaTaM HUCCIIEIOBAHMUS;

MIPOBOJINTH KOCBEHHBIE U3MEPEHUS PUZHUUECKUX BEIUYUH (yeTbHAs TETUIOEMKOCTD
BEIECTBA, COMPOTHUBIICHUE MPOBOJHUKA, pad0Ta U MOLIHOCTb AJIEKTPUUYECKOTO TOKA):
IUIAHUPOBaTh HM3MEPEHUs, COOMpaTh OSKCIEPUMEHTAIbHYI0 YCTaHOBKY, CIIeIys
MPEIOKEHHONW UHCTPYKIUH, U BBIYUCISATHh 3HAUYCHUE BEJIMYHUHBI,

coOnoaTh MpaBUiia TEXHUKH O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTepU30BaTh TPHHIIMIBI JEHCTBUS M3YYEHHBIX MPUOOPOB U TEXHHUYECKHUX
YCTPOUCTB C OMOPOWM Ha WX OMUCaHHs (B TOM YHCIIE: CUCTEMa OTOILICHUS JOMOB,
TUTPOMETP, TapoBas TypOWHA, aMmepMeTp, BOJBTMETpP, CUETUUK IIICKTPUUYECKOU
SHEPIUH, DJIEKTPOOCBETUTEIIbHBIC MPUOOPHI, HArpeBaTeNIbHbIE AJICKTPONPUOOPHI
(mpuMepbl), DJICKTPUUECKUE TMPEJOXPAHUTENIU, DICKTPOMATHUT, DJICKTPOJBUTaTEIb
MOCTOSTHHOTO TOKa), HWCIOJb3ysl 3HAHUS O CBOMCTBaX (DU3WYECKUX SIBICHUN W
HeoOXxoauMbIe (PU3NYECKHE 3aKOHOMEPHOCTH,

pacrio3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOWCTBA M H3MEPUTEIbHBIE IPUOOPHI
0 CX€MaM U CXEMaTUYHBIM PUCYHKaM (SKMJIKOCTHBIM TEPMOMETP, TEPMOC, IICHXPOMETD,
TUTPOMETp, JIBUTATE]Ib BHYTPEHHETO CrOpaHus, JJICKTPOCKOIN, PEOCTaT), COCTaBIATH
CXEMBbI JJIEKTPUYECKUX IeNed C MOCIeNOBaTeIbHBIM M TMapajuiebHBIM COSAUHEHUEM
AJIIEMEHTOB, pa3iuyasi yCJIOBHbIE 0003HAUECHUS JIEMEHTOB JIEKTPUUECKHUX ETeH;

OPUBOJIUTH MPUMEPHl (HAXOAUTh HWHGOPMAIMIO O TpUMepax) MPaKTUYECKOTO
UCIIONIb30BaHUs (PU3NYECKUX 3HAHUW B TIOBCEIHEBHOW JKU3HU A oOecreueHus
0e30macHOCTH MpH 00paIlEHUH C TPUOOPAMH U TEXHUYECKHUMHU YCTPOHCTBAMU, COXPAHEHHUSI
3[I0OPOBbSI U COOJTIO/IEHHUST HOPM 3KOJIOTMUYECKOTO TIOBEICHHUS B OKPY KAIOIICH Cpefie;

OCYHIECTBIISITh TMOUCK HWHGMOpMaIuu ¢u3nueckoro conaepxanusi B HTepHerte,
Ha OCHOBE HMMEIONIMXCS 3HAHUW M MyTEM CPaBHEHHS JIOMOJHUTEIBHBIX UCTOYHHUKOB
BBIICTSATh WHGOPMAIMIO, KOTOpasi SBISETCS NPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0OCTOBEPHOM;

WCIIOJIb30BaTh TPU BBHINIOJHEHUHM YYEOHBIX 3aJlaHUi  HAyYHO-TIOMYJISIPHYIO
TuTepaTypy (HU3MYECKOTO COJEpKaHMs, CIPABOYHBICE MaTEpPHANbl, PECYpChl CETH
WurtepHer, BunajgeTh NpuéMaMH KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUS
nH(pOopMaMK U3 OJHON 3HAKOBON CHCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHBIC MUCHMEHHBIC U KPATKUE YCTHBIE COOOIIEHUS, 00001mast
uHOPMAITNIO M3 HECKOJIBKUX HCTOYHHKOB (DM3MUECKOTO COJACpKAHUS, B TOM UHCIIE
myOMUYHO  TPENCTaBISATh  pe3yJbTaThl  MPOCKTHOW  WJIM  HMCCIENOBATEIhCKOU
JESITENBHOCTH, TIPH 3TOM TPAaMOTHO WCTOJb30BaTh M3yUYCHHBIN TMOHITHUIHBINA ammapar
Kypca (GU3HKHU, COMPOBOK/IATH BHICTYIUICHHUE MPE3CHTAIINECH;

MPY BBHITIOJHEHUN YYEOHBIX TPOEKTOB M HWCCIENOBAHUN (PU3NYECKHUX IMPOIECCOB
pacnpenensTh 00S3aHHOCTH B TPYIMIE B COOTBETCTBUU C TIOCTABICHHBIMHU 3a/ladyaMU,
CIENMUTh 3a BBIMOJHEHUEM TUIAHA JACHCTBUH M KOPPEKTHUPOBATH €ro, aJeKBAaTHO
OIICHWBATh  COOCTBEHHBIH  BKJIAJ B  JCATCIBHOCTh  TPYNIBI,  BBICTPAWBATH
KOMMYHUKAaTHBHOE B3aUMOJICHCTBHUE, TIPOSBIISISI TOTOBHOCTh pa3peniaTh KOH(IUKTHI.



K xoniy oOyuenuss B 9 kjiacce mpelMETHbIE Pe3ysibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Yy 00YYAIOIIUXCS YMEHUM:

WCMOJIb30BAaTh TOHSTHS: CHCTEMA OTCYETA, MaTepUANIbHAs TOYKA, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHUYECKOIro JBIKEHUS, nedopmanus (ympyras, rjiacTuueckas),
TPEHUE, LICHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTD U MIEPETPY3KH, LICHTP TAKECTH,
a0COJIOTHO TBEPJIOE TEJO, LIEHTP TSKECTH TBEPJOrO Tejld, paBHOBECHE, MEXaHUYECKUE
KOJIeOaHUs U BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJHBI, IITKAJIA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaTbHO30PKOCTh, CTIEKTPhI UCITYCKAHUS
U TIOTJIONIeHUS, allb(a-, 6eTa- U raMMa-u3JIydeHUs, U30TOIIbI, si/IepHast DHEPreTHKa,;

pas3nuuath SBJICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JABUKEHUE,
PaBHOYCKOpPEHHOE MPSAMOJIMHENHOE JIBH)KEHHE, CBOOOJIHOE MAaJIEHUE Tell, pABHOMEPHOE
JIBW)KEHUE TI0 OKPYXHOCTH, B3aUMOJICHICTBHE TE€J, PEAKTUBHOE JBH)KEHHUE,
KojeOaTenbHOE JBWKEHUE (3aTyXalolllue U BBIHYXKJCHHBIE KoJieOaHMs), PE30HAHC,
BOJIHOBOE JIBUDKEHUE, OTPAKEHUE 3BYKA, IPSIMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHHE
U MPEJIOMJICHUE CBETA, TIOJIHOE BHYTPEHHEE OTPaKeHHE CBETa, pas3yiokeHHe Oeoro ceera
B CIEKTP U CJOXEHUE CHEKTPaJbHBIX I[BETOB, JUCIEPCHUSI CBETA, €CTECTBEHHAas
PaIMOaKTUBHOCTh, BOSHUKHOBEHUE JIMHEMUATOT0 CIIEKTPa U3TyUEHHUsI) TIO ONMMCAHUIO UX
XapaKTEePHBIX CBOMCTB U Ha OCHOBE ONBITOB, JEMOHCTPHUPYIOIIMNX JTaHHOE (hU3UYECKOE
SIBJICHUE;

pacno3HaBaTh MPOSBICHUE U3YYEHHBIX PU3NUYECKUX SIBICHUN B OKPY>KAIOIIIEM MHUPE
(B ToM yucie (GpU3NUYECKUe SIBICHUS B IPUPOJE: MPWIUBBI U OTJIMBBI, ABM)KCHHE TUIAHET
ConHeyHO#l cUCTEMBI, PEaKTUBHOE JABUKEHHE KHBBIX OPraHU3MOB, BOCIPUSTUE 3BYKOB
KUBOTHBIMHU, 3E€MIIETPACEHUE, CEHCMHUYECKUE BOJIHBL, I[yHAaMH, 05XO, I[BE€Ta TeJ,
ONTUYECKHE  SIBJICHUS B  MPUPOJE, OHOJIOTHYECKOE  JCUCTBHE  BUIUMOTO,
yIbTPA(QHUOIETOBOTO M PEHTICHOBCKOTO H3Jy4YCHHM, €CTECTBEHHBIH pPaJMOAKTHBHBIN
¢$oH, KOCMHYECKHE JTy4Hd, PaIMOAKTUBHOE U3ITyUYeHUE TPUPOIHBIX MUHEPAJIOB, IEUCTBUE
PaIVOAaKTUBHBIX M3JIYyYEHHI HA OpraHu3M YeJoBeKa), MpH 3TOM MEPEBOJUTH
NPAKTUYECKYIO 3a/ladyy B Y4eOHYI0, BBIIENSATH CYIIECTBEHHBIE CBOWMCTBA (MPU3HAKU)
(buznuecKux SBICHUN;

ONKCHIBATh W3YYCHHBIC CBOWCTBA Tel U (PUBMUYECKHE SIBICHUSA, HCIOIb3Ys
dusznueckre BeMTUYUHBI (CPENHSIsI © MTHOBEHHAs CKOPOCTh Tejla MPU HEPAaBHOMEPHOM
JNBH)KECHUH, YCKOPEHHUE, NEPEMELICHUE, IyTh, YIJIOBas CKOPOCThb, CUJA TPEHUs, CHJIA
YIOPYTOCTH, CUJa TSHKECTH, YCKOPEHHE CBOOOTHOTO TMajeHus, BEC Tea, UMIYJILC Tea,
UMITYJIBC CHJIBI, MEXaHHYECKasi paboTa W MOIIHOCTh, MOTEHIIMATbHAS DHEPrUsl Tela,
MOJHATOTO HaJ IMOBEPXHOCTHIO 3€MJIM, IMOTCHIMAJIbHAS JHEPIUsl CHKATOW NPY>KUHBI,
KUHETUYECKAsl SHEPTusl, MOJHAsA MEXaHUYeCcKasl SHEpPrusl, MepHoJl U 4acToTa KoJeOaHuU,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETa, IIOKA3aTENb
MPEJIOMIICHHUS] CpEJbl), MPU OIMUCAHUM TPABUIBHO TPAKTOBaTh (PU3MUECKUN CMBICI
HCIIOIb3YEMbIX BEJIMYMH, 0003HAUEHUS W €IUHUIIbI (PU3MUECKUX BEJIMYMH, HAXOJUTh
(bopMyIibl, CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEJIMYHMHY C APYTUMU BEJIWYHMHAMU,
CTPOUTH IpayKy U3yUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUUNH;



XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3WUYECKHE SBICHUS W TPOIECCHI, HCIIOIB3YS
3aKOH COXPaHCHMsSI DHEPTHH, 3aKOH BCEMHPHOTO TATOTCHHUS, MPUHITUI CYTEPIIO3UITUN
CWJI, TIPUHIIMI OTHOCHUTEIBbHOCTH [amwmies;, 3akoHbl HbIOTOHA, 3aKOH COXPAaHCHUS
UMITYJIbCA, 3aKOHBI OTPAYKEHUS ¥ TIPEIIOMIICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsIOBOTO
M MacCcoBOTO YHCEN TPH SACPHBIX peaKmusaX, IPU ITOM JaBaTh CJIOBECHYIO
(GOpMyIHPOBKY 3aKOHA U 3alMCBHIBATh €70 MATEMATHIYECKOE BBIPAKCHUE;

OOBSCHATHh (YU3UYECKHE TPOIECCHl U CBOWCTBA TEJI, B TOM YHCJIC U B KOHTEKCTE
CUTyallld  TPAaKTUKO-OPUECHTUPOBAHHOTO  XapakKTepa:  BBIABIATH  NPUIMHHO-
CJICJICTBCHHBIE CBSI3U, CTPOUTH OOBSICHCHHUE U3 2—3 JIOTMYECKHUX IIaroB ¢ OMopon Ha 2—3
WU3YYCHHBIX  CBOWCTBA  (M3MYECKUX  SABJICHUH, (U3HUECKHMX  3aKOHOB  WIIH
3aKOHOMEPHOCTEM;

pemaTth pacy€THble 3ajaud (ONMHUparoIIMecs Ha cucteMy u3 2—-3 ypaBHEHU),
UCTIONIb3Ysl 3aKOHBI M (OPMYIIBI, CBSI3bIBAONINE (PU3WYCCKHE BEJIMYUHBI: HAa OCHOBE
aHaJM3a yCIIOBUS 3a/Ja4d 3alUCBhIBATh KPATKOE YCJIOBHE, BBISIBISATH HEAOCTAIOIINE HIIH
M30BITOYHBIC JaHHBIC, BHIOMpATh 3aKOHBI M (DOPMYJIbI, HEOOXOIWMBIC IS pPELICHUS,
IPOBOJAUTH PACUYETHI U OLICHUBATH PEATUCTUYHOCTD MOJIYYCHHOTO 3HAYCHUS (PU3HUSCKOU
BEJIMYHHBI;

pacrno3HaBaTh IMPOOJEMbI, KOTOPbIE MOYHO PEIIUTh MPH TOMOIIN (U3HUCSCKUX
METOJIOB,  HUCIIOJIb3ysl ~ OINHCAHWE  KCCIENOBAaHUSA,  BBIACHATH  MPOBEPSEMOE
NPENIONIOKEHUE, OILIEHUBATh TMPABWIBHOCTb TMOpPSAKA TPOBEICHUS HCCIEIOBaHUS,
JIeNaTh BHIBOJIbI, HHTEPIIPETUPOBATH PE3YNIHTATHI HAOIIOACHHI U OIBITOB;

IPOBOAUTH OMBITHI IO HAOMIOACHUIO (U3MUECKUX SBICHUN WU (PU3NIECKUX
CBOMCTB Ten (W3ydyeHHe BTOpPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHUS SHEPTUH,
3aBHUCUMOCTb Meproa KojieOaHu! MPY>KUHHOTO MasTHUKA OT MAcChl Ipy3a M KECTKOCTH
NPYXKUHBl U HE3aBUCUMOCTh OT aMIUIUTYABl MajbIX KoJeOaHUM, MPSIMOJIMHEHHOE
pacnpocTpaHeHHE CBETa, pPa3loKEHHUE OEIOro CBeTa B CIEKTP, HU3YYEHUE CBOMCTB
U300pakeHUsl B IUIOCKOM 3€pKajie U CBOMCTB M300pakKeHUs IpeaMeTa B coOuparomiei
TUH3€e, HaOII0JICHUE CIUIONTHBIX U TIMHEHYATHIX CIIEKTPOB U3IYUYEHUS): CAMOCTOSTEIIBHO
coOupaTh yCTAaHOBKY M3 U30BITOYHOTO Habopa 00OpyIOBaHUS, ONMUCHIBATH X0/l OMBITA U
€ro pe3yabTaThl, GOPMYIUPOBATH BHIBOBL;

MIPOBOJUTH TIPU HEOOXOAMMOCTH CEPHUIO MPSMBIX U3MEPECHUM, ONpenensis cpeaHee
3HauUeHHWE WU3MepseMor BennuuHbl ((POKycHOE paccTosiHue CcoOUparomeld JIMH3HI),
000CHOBBIBATh BRIOOP CcIIOc00a M3MEPEHHs (M3MEPUTEIBHOTO TPUO0pPa);

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTEH (PM3MUECKUX BETUYNH C UCIIOTH30BAHUEM
MPSIMBIX U3MEPECHUI (3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JIBMYKCHUHU
0e3 HaYaJIbHON CKOPOCTH, Tepruoaa KoJie0aHUN MaTeMaTHYECKOTO MAasTHUKA OT JIJTUHBI
HUTH, 3aBUCUMOCTH yTJla OTPAXEHUS CBETa OT yIJa MaJcHUs W YIJia MPEJIOMIICHUS
OT yIJIa TIaJICHMsI): TUTAHUPOBATh MCCIICIOBAHNE, CAMOCTOSITEILHO COOMPATh YCTAHOBKY,
(GuKCHpOBaTh PE3YNBTATHl MOTYYECHHOW 3aBUCHUMOCTH (PU3WUYECKUX BEIWYUH B BHUJE
TabuIl U TpaduKOB, JEIaTh BBIBOJIBI TIO PE3yJIbTaTaM UCCIIEIOBAHMS;



MIPOBOJINTh KOCBEHHBIC M3MEPEHUs (DU3NYECKUX BEIMUYUH (CPEAHSS CKOPOCTh U
YCKOpPEHHE Tejla MPU PaBHOYCKOPEHHOM JBUXKEHHH, YCKOPEHUE CBOOOJIHOTO TaJCHUS,
KECTKOCTh NPYXKUHBI, KOIPOUIIMEHT TPEHUsI CKOJBKEHUs, MEXaHWueckas paboTa u
MOIITHOCTh, YaCTOTa U EPUOJ KOJIEOaHU MaTEMAaTUYECKOTO U MPYKUHHOT'O MasiTHUKOB,
ONTHYECKas CUJIa COOMpAIOIEH JTUH3bI, pAIMOAKTUBHBIN (DOH): MIIAHUPOBATH U3MEPEHUS,
coOupaTh AKCHEPUMEHTAIbHYIO) YCTAHOBKY M BBINOJIHATh W3MEPEHUS, CICAYS
NPEIJIOKEHHOW WHCTPYKIMHU, BBIYUCISATH 3HAYEHHE BEIMYMHBI W AHAIU3UPOBATH
MOJIYYEHHBIE PE3YIBTATHI C YYETOM 3aJaHHOM MOTPEIIHOCTA U3MEPECHUM;

coOJIr0IaTh MpaBWIa TEXHUKU O€30MacHOCTH MpH padboTe ¢ JabopaTOpHBIM
o0opy10BaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKU MU3YYCHHBIX (DU3UUECKUX MOJIEJICH: MaTepraibHas
TOYKa, a0COJIOTHO TBEPAOE TEJO, TOYCYHBIM HCTOYHUK CBETA, JIyd, TOHKAs JIMH3A,
IJIaHEeTapHask MOJIeNIb aTOMa, HyKJIOHHAsi MOJIETIb aTOMHOTO $1pa;

XapaKTepU30BaTh MPUHIUIMBI JICUCTBUS HM3YYCHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOUCTB C OTIOPOM HA WX OMHUCAHUS (B TOM YHCIIC: CIIUIOMETP, TaTUYUKHU TTOJOKCHHUS,
PAcCTOSIHUSI U YCKOPEHHMSI, paKeTa, 9X0JIOT, OYKU, IEPUCKOII, oToanmapar, ONTHICCKUEC
CBETOBOJIbI, CIIEKTPOCKOM, JO3UMETp, Kamepa BuiabcoHa), WCHONB3YySd 3HAHUS
0 CBOMCTBAxX (PU3MUECKUX SBICHUN U HEOOXOAUMbIE (PU3UIECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BATh CXEMBl U CXEMATUYHBIE PUCYHKH HW3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTMYECKUX MPOLIECCOB MPU PEUICHUU
y4eOHO-TIPAaKTUUECKUX 3a/lad, ONTHYECKHE CXEMBbI IS MOCTPOEHUS HN300paKeHUM
B TUIOCKOM 3€pKajieé U COOMPAIOIIEH JIMH3E;

OPUBOJIUTH TPUMEPHI (HAXOAUTh HMHPOpPMALMIO O MPHUMEpPax) MPAKTHUYECKOTO
UCIIOJIb30BaHUS (PU3NYECKUX 3HAHUW B TOBCEIHEBHOW JKM3HU [JIsi OOecredeHUs
0e30MacHOCTH MpU oOpalieHud ¢ npubopaMu W TEXHHYECKUMH yCTPOWCTBAMU,
COXPAaHEHHsI 3JI0POBBS M COOJIIO/IEHUS HOPM KOJIOTMYECKOTO MOBEJICHUS B OKPYKAIOIIeH
cpene;

OCYHIECTBIISITh TMOUCK HWHMOpMauu Qusnyeckoro coaepkanuss B HHTepHeTe,
CaMOCTOATENTHHO (OPMYIUPYS TIOUCKOBBIM 3alpoc, HAXOAWTHh IYTH OIpPEACIICHUS
JIOCTOBEPHOCTH TOJYyYEeHHONH WH(GOpPMAIMM Ha OCHOBE UMEIONIUXCS 3HAHUN U
JOTIOJIHUTENbHBIX UICTOYHUKOB;

WCIIOJIb30BaTh TPU  BBHINOJHEHUHM YYEOHBIX 3aJlaHUi  HAyYHO-TIOMYJISIPHYIO
TuTepaTypy (HU3MYECKOTO COJEpKaHMs, CIPABOYHBICE MaTEpPHANbl, PECYpChl CETH
NutepHer, Brnagerb mnpuéMaMyd KOHCHEKTHUPOBAHMS  TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaK U3 OJHON 3HAKOBON CHCTEMBI B IPYTYIO;

co3daBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIEHHS Ha OCHOBE
uHOpPMAIIMM W3 HECKOJbKHX HMCTOYHUKOB (HU3UYECKOTO COACpKaHUS, ITyOITUIHO
MPECTABIATH PE3YJIbTATHI IPOEKTHON WIIM UCCIEA0BATEIBCKON AEATEIBHOCTH, IIPU 3TOM
rPaMOTHO MCIIOJIb30BaTh M3YYCHHBIM MOHATUMHBIN amnmapar HM3y4aeMoro paszaesna
(GU3UKM W COMPOBOXIATh BBICTYIUICHUE NIPE3CHTAlMEd C Y4ETOM OCOOEHHOCTEH
ayIUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
No HaumenoBanue KomunuectBo | IIporpammHoe comepxanue OCHOBHBIE BU/IBI ICSITEIBHOCTH 00 y4aIOIUXCS
n/m pa3ziesioB U TEM 4acoB

yqe6H0r0 nmpeamMeTa

Paszpnen 1. ®u3uka u ee poib

B IMTO3HAHHUH OKPYKAOIIECIo MUpa

1.1 | ®dusuka — Hayka 2 ®dusuka — Hayka o npupoje. | BoisiBienue paznnunii Mexy GU3NYeCKUMHU U
0 MpUpoJE SABneHus npupoabl. XUMUYECKUMU TPEBPALIEHUSAMMU.
duznuecKue SBICHUS: PacnioznaBanue u kinaccuduxanus Gu3nuecKux
MEXaHUYECKHE, TETUIOBBIE, | SIBICHUN: MEXaHUYECKHUX, TEMJIOBBIX,
JJIEKTPUYECKHE, ANEKTPUYECKNX, MATHUTHBIX U CBETOBBIX.
MarHUTHBIE, CBETOBBIE, Habmonenue u onrcanue GU3NYECKUX SIBICHUMI
3BYKOBBIE
1.2 | ®usnyeckue 2 du3nyecKkre BEITUYUHBI. Omnpenenenue LeHsbl ACICHNS Kb
BEJIUYHHBI N3mepenue puznueckux U3MEPUTEIBLHOTO pubopa.

BeJIMUMH. OU3nueckue
npu6opkl. [lorpemHocTh
U3MEPEHUIN
MexayHapoiHasi cucTema
CIIMHMUII

N3MepeHne TMHENHBIX Pa3MEpPOB TEI U
IIPOMEKYTKOB BPEMEHU € YYETOM MOTPELIHOCTEM.
N3mepenue o0bE€Ma )KUIAKOCTH U TBEPAOTO TEA.
N3mepenne TemnepaTypsl PUA MOMOIIH
YKAJIKOCTHOT'O TEPMOMETPA U TATUNKA
TEMIEPATyPhL.

BrInosiHeHME TBOPUECKHUX 3aJaHHUM 1TO TOUCKY
cr1ocOOOB U3MEPEHUSI HEKOTOPBIX (PU3NUECKUX
XapaKTEPUCTHK, HAIPUMEDP, PA3MEPOB MaJIbIX
00BEKTOB (BOJIOC, MPOBOJIOKA), yIATIEHHBIX
00BEKTOB, OOJIBIINX PACCTOSHUMI, MaJIbIX




IPOMEKYTKOB BpeMeHHu. O0cyxaeHue
npeajaraeMbix crnoco0oB

1.3. | EcrecTBeHHO- 2 Kaxk ¢u3uka u npyrue BeraBuxkeHue runotes3, 00bACHAIOMMUX IPOCThIE
HAy4YHBII METOJ €CTECTBEHHBIE HAYKU SIBJICHUS, HAIIPUMED:
MO3HAHUSA U3YYaroT MPUPOJTY. — [IOYEMY OCTAHABJIMBAETCS ABUKYIIEECS
EctecTBeHHO-Hay4YHBIN 10 TOPU3OHTAIBHON MOBEPXHOCTH TEJIO;
METO/]I MO3HAHUSA: — II0OYEMY B KaPKYIO MOTOY B CBETJION OAEXK e
HaOII01cHIE, TOCTAaHOBKA MpoxjajaHen, yeM B TéMHOU. [Ipeanoxenne
HAy4YHOTO BOIpOCa, CIIOCOOOB MPOBEPKHU TUIIOTES.
BBIIBIDKCHHUE TUTIOTE3, [IpoBenenue ncciaea0BaHMs IO MPOBEPKE KaKOM-
AKCIIEPUMEHT MO IPOBEPKE | TUOO TUITOTE3HI.
TUIO0TE3, 00bSICHEHUE [TocTpoenue npoctermux Moeneit Gpu3nuecKux
Ha0JII0/1a€MOT0 SIBJICHUS. ABJICHUH (B BUJE PUCYHKOB WJIU CXEM), HAIpUMEP
Onucanue puU3NIeCcKuX naJieHUE MpeAMETa; MPSMOIUHEUHOE
SIBJICHUI C IOMOILBIO pacrpoCTpaHEHUE CBETA
MOJeJIen
Hroro o paznemny 6

Pasjen 2. IlepBoHayajibHbIe

CBeACHUA O CT

POCHHNH BEIIECTBA

2.1

CtpoeHue BelecTBa

1

CtpoeHue BelecTna:
aTOMBI U MOJIEKYJIbI, UX
pa3mepsl. OMbITHI,
JIOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE
BEIECTBA

HaGmronenne n mHTEppeTaIys ONbITOB,
CBUJIETEILCTBYIOIIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHH BEIIECTBA: OMBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEIIECTB B BOJIE.

OneHka pa3MepoB aTOMOB U MOJIEKY

C UCTob30BaHueM (otorpaduii, TOTYICHHBIX
Ha aTOMHOM CUJIOBOM MuKpockomne (ACM) —
nabopaTopHas pabota 1mo Teme: «OreHKa




JMaMeTpa aToMa METOJIOM PsIIOB
(c ucnonp3oBaHueM poTorpaduii)».
Onpenenenue pazMepoB MAJIBIX TEJ

2.2 | JIBIOKEHHE U
B3aHMMOJICHCTBHEC
YaCTUI] BEIISCTBA

JIBHKEHHUE YaCTHI]
BemecTa. CBA3b CKOPOCTH
JBUKECHUS YaCTHULL

C TEMIIEPaTypOH.
BpoyHOBCKOE IBUXKEHNUE,
muddyzus.
B3anmopeiicTBue yacTuiy
BEILECTBA: IPUTSHKEHUE U
OTTAJIKUBAHUE

Ha6monenue n o0bsicHeHHE OPOYHOBCKOTO
JBUKEHUS U siBNeHus: qudy3un.

[IpoBenenue n 00bICHEHHE ONBITOB

110 HaOJIIOEHUIO TENJIOBOTO PACHIMPEHUS T'a30B.
[TpoBeneHue n 00BICHEHHE ONBITOB 11O
OOHAPY>KEHUIO CUJI MOJIEKYJISIPHOTO MPUTSXKEHUS
U OTTaJKUBAHUS

2.3 | ArperaTtHsie
COCTOSIHHSI BEIIIECTBA

ArperaTHble COCTOSHUS
BEILIECTBA: CTPOCHUE Ia30B,
KUJIKOCTEN U TBEPABIX
(KpUCTANIMYECKUX ) TEJI.
B3auMocBs3b MexIy
CBOMCTBAMH BEIIECTB

B Pa3HBIX arperaTHbIX
COCTOSIHMSIX M UX
ATOMHO-MOJICKYJISIPHBIM
ctpoerreM. OCOOCHHOCTH
arperaTHbIX COCTOSIHUM
BOJIbI

Onucanue (¢ UCIOJIB30BAHUEM MTPOCTHIX
Mojiefiei) OCHOBHBIX Pa3INuUii B CTPOCHUHU Ta30B,
KUAKOCTEH U TBEPABIX TEIl.

OO0BIcHEHNE MAJION CKUMAEMOCTH KUIKOCTEH 1
TBEPABIX T€J, OOIBIION CKUMAEMOCTH Ta30B.
OObsicHeHne coxpaHeHus (PopMbI TBEPIBIX TENI U
TEKY4ECTH >KUKOCTH.

[IpoBeneHne ONBITOB, JOKA3bIBAOIIUX, YTO

B TBEPJIOM COCTOSIHUM BOJIBI YACTHUIIHI HAXOIATCS
B CPEJIHEM JaJbIlle APYT OT Apyra (MIOTHOCTD
MEHBIIIE), YEM B KUJIKOM.

YcTaHOBIIEHHE B3aUMOCBSI3H MEXKTY
O0COOCHHOCTSIMH arperaTHBIX COCTOSTHUI BOJIBI U
CYIIECTBOBAHWEM BOJHBIX OPTAaHU3MOB

(MC — 6uonorusi, reorpadus)

Uroro no pasgeny




Pa3nen 3. /IBu:keHHe M B3aHUMOIelCTBHE TeJl

3.1 | Mexanuueckoe 3 Mexannueckoe nBumxenue. | MccnenoBanme paBHOMEPHOTO IBUKEHUSA,
JBUKECHHE PaBHOMEpHOE M OIIPEJIENIEHUE €TO NPU3HAKOB.
HepaBHOMEpHOE aBMkeHne. | HabmoneHue HepaBHOMEPHOTO IBUKEHUS U
Cxopoctb. Cpensss OIPEACIICHUE €T0 OTIIMYHUM OT pABHOMEPHOI'O
CKOpOCTB ITpH JBUKCHMS.
HEPAaBHOMEPHOM OnpeneneHne CKOPOCTH paBHOMEPHOTO
ABKEeHUH. PacuéT mytv u | ABMOKCHUS (IIapHKa B )KUAKOCTH, MOJAEIH
BPEMEHHU JIBUKEHUS AIIEKTPUUYECKOTO0 aBTOMOOUIIS U T.1.).
OmnpeneneHue cpeaHeNd CKOPOCTH CKOJIbKEHUS
OpycKa WM IapuKa Mo HAKIOHHOMN TIOCKOCTH
Pewrenue 3aga4 Ha onpeAeneHue MyTH, CKOPOCTH
Y BPEMEHU PAaBHOMEPHOT'O JBUKEHUS.
Ananu3 rpauKoB 3aBUCUMOCTH ITYTH U CKOPOCTH
OT BPEMEHU
3.2 | Uueprus, macca, 4 SBnenue unepuuu. 3akoH | OOBICHEHHE U POTHO3UPOBAHUE SIBIICHUH,

IINTIOTHOCTDH

nHepuuu. Bzanmonerncteue
TEJ KaK MpU4rHa
M3MEHEHUSI CKOPOCTHU
NIBIDKEHUS Tell. Macca Kak
Mepa UHEPTHOCTH TeJa.
ITnoTHOCTH BemiecTBa.
CBS3b INIOTHOCTH

C KOJIMYECTBOM MOJICKYJT

B €IUHUIIE 00BEMaA
BEIIECTBA

00yCJIOBJIICHHBIX HHEPIIMEH, HAITPUMED, YTO
MIPOUCXOJAUT MIPU TOPMOKEHUHU WU PE3KOM
MaHEBpE aBTOMOOMIIS, ITOYEMY HEBO3MOYKHO
MTHOBEHHO MPEKPATUTH ABM)KECHHE HA BEJIOCUIIC]IC
WJIM CaMOKaTe | T. 1.

[IpoBeneHue U aHAJIN3 OMBITOB,
JIEMOHCTPUPYIOIIUX U3MEHEHUE CKOPOCTH
JIBMOKEHUSI T€Ja B pe3yJbTaTe ACHCTBUS Ha HETO
JIPYTUX TeJL.

Pemenue 3ana4 Ha onpeesieHue MaccChl Tella, €ro
00BbEMa U IJIOTHOCTH.




[IpoBeneHue u aHaIu3 OMBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTb U3MEHEHUS
CKOPOCTH TeJla OT €ro Macchl Mpu
B3auMojielicTBUM Ten. M3mepenue Macchl Tena
Pa3IMYHBIMU CIIOCOOAMHU.

OnpeneneHue MIOTHOCTU Tela B pe3yiabTaTe
U3MEPEHUS €r0 MacChl U 00BEMA

3.3

Cuma. Buaber cun

14

Cuna Kak XapakTepuCcTHKa
B3aMMOJICHCTBUS TEIL.
Cuna ynpyrocTtu u 3aKOH
I'yka. M3mepeHue cusl

C MOMOIIBIO JTUHAMOMETpA.
SIBrieHUE TATOTEHUS U CUjIa
TsokecTd. Cuna TSKEeCTH
Ha JPYTUX MJIaHeTax.

Bec tena. HeBecomocTs.
CiokeHue cHil,
HAMpPaBJICHHBIX 10 OHOU
IIPSIMOM.
PaBHOnelicTBYOIIAS CHIL.
Cuna tpenus. Tpenue
CKOJIBYKCHUS U TPEHUE
nmokost. TpeHue B mpupoae
U TEXHUKE

M3y4yeHune B3aUMOJICHCTBUS KaK MTPUYHHBI
U3MCHCHHS CKOPOCTH TeJla WIIH ero JeopMarium.
Onucanue pealbHbIX CUTYaIlui B3aUMOICHCTBHS
TEJ C IIOMOIIIBIO MOJIeJICH, B KOTOPBIX BBOJIHUTCS
MIOHATHE U N300paKEHUE CHUITBI.

W3ydenune cwibl ynpyroctu. MccnenoBanue
3aBHCHMOCTH CHJIBI YIIPYTOCTH OT YIJIMHEHUS
PE3WHOBOTO IIHYPA WU TPY>KUHBI

(c mocTpoeHueM rpaduka).

AHaH3 MPaKTUIECKUX CUTYAIUi, B KOTOPBIX
NIPOSIBIISCTCSI IEHCTBUE CHIIBI YIIPYTOCTH
(ympyrocTh Msida, KpOCCOBOK, BETOK JIepeBa

u Jp.).

AHanu3 CUTyaluii, CBSI3aHHBIX C SIBJICHUEM
TATOTCHHUS.

OO0BbsacHEeHHE OPOUTATIBHOTO ABMKCHUS TIJIAHET

C WICTIOJIb30BAaHHUEM SIBJIICHHSI TSITOTEHUS U 3aKOHA
WHEPIIIH.

H3mepenue Beca Tena ¢ TOMOIIBI0 TUHAMOMETPA.
O6ocHOBaHUE ATOTO cI0cO0a U3MEPEHUSL.




AHanu3 1 MOJIEIMPOBAHNUE SIBICHUS HEBECOMOCTH.
OKCIEpUMEHTAIBHOE MOJYYEHUE TIPaBUJIA
CJIO’KEHHSI CUJI, HAaIIPABJICHHBIX BAOJIb OJHOM
npsaMoi. OrnpeneneHue BeTNYNHbI
PAaBHOJCHUCTBYIOLLIEN CHUIIL.

N3yueHne CUIIbl TPEHUS CKOJIbKEHUS U CUIIBI
TPEHUS MOKOS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS

OT CHJIbI IABJIEHUS U CBOMCTB TPYILLUXCS
ITIOBEPXHOCTEM.

AHanu3 NpakTUYECKUX CUTYalui, B KOTOPBIX
MPOSIBISIETCA IEVCTBUE CUJIBI TPEHUS,
UCIIOJIB3YIOTCS CIIOCOOBI €€ YMEHBILEHUS WIN
YBEJIMYEHHUs (KaTaHUE Ha JIbDKAX, KOHbKAX,
TOPMO’KEHUE aBTOMOOMUJIS, UCIIOIb30BaHHE
NOJIIMITHUKOB, IIJIaBAaHUE BOJIHBIX KUBOTHBIX
U 1p.). Pemenne 3a1a4 ¢ uCnosib30BaHUEM
dopMyn 1715 pacy€Ta CUIIBI TSXKECTH, CUIIBI
YIPYTOCTH, CHJIBI TPEHUS

Uroro no pazneny 21
Paznen 4. JlaBiieHue TBEPABIX TeJl, )KUAKOCTEN U ra3oB
4.1 | NaBnenwme. [lepenaua (3 JlaBnenue. CriocoObl AHau3 1 00BICHEHHE OTBITOB U MPAKTUYECKUX
JaBJICHUS TBEPABIMU YMEHBILICHUS U YBEIIMUEHHUSI | CUTYyaIlMi, B KOTOPBIX MPOSIBIISCTCS CUIa
TeJaMH, KUJIKOCTIMHU napieHus. JlaBiaeHue rasa. | JaBIICHHUS.
Y razaMu 3aBHCUMOCTD JIaBIICHUS O6ocHOBaHUE CITIOCOOOB YMEHBIIEHUS U
raza oT o0béma, YBEIIMUCHUS TaBJICHUS.
TeMIepaTyphl. N3ydenune 3aBUCUMOCTH JIaBJICHUS Ta3a




[lepenaya naBnenus
TBEPABIMU TEJIAMHU,
JKUJIKOCTSIMH U ra3aMu.
3akon Ilackans

0T 00bEMa U TEMIIEPATYPHI.

N3yyenune ocoOeHHOCTEN nepenayn 1aBaeHus
TBEPIBIMH TEJIAMH, KUJAKOCTIMHU U Ta3aMH.
O6ocHOBaHUE PE3YyJIbTATOB OIBITOB
0COOCHHOCTSIMH CTPOSHHSI BEIIECTBA B TBEPAOM,
KHUJIKOM U Ta3000pa3HOM COCTOSTHHSX.
DKCIepUMEHTAIFHOE JJ0Ka3aTeIbCTBO 3aKOHA
ITackais.

Pemenue 3amaq Ha pacy€T JaBiIeHUS TBEPIOTO
Tena

4.2 | laBJCHUEC )XUJIKOCTH |5 3aBUCUMOCTD JIaBJICHUS HccnenoBanue 3aBUCUMOCTH JIaBJICHUS J)KUIKOCTH
KUIKOCTH OT TITyOUHBI. OT TJTyOUHBI OTPY>KEHUS U TIIOTHOCTH >KUJIKOCTH.
ITuesmatnueckre Mamuuel. | Habmonenue u 00bscHEHNEe THAPOCTAaTUUECKOTO
IMuppocratuueckuii napajiokca Ha ocHoBe 3akoHa [lackains.
napagokc. Coobmaromuecs: | M3ydueHne cooO1arommxcs Cocy10B.
cocynbl. I'mapasianueckne | Pemenue 3anad Ha pacy€r qaBeHUS KUIKOCTH.
MEXaHU3MBI OObsicHEeHUE TPUHIINTIA EHCTBUS
THJIPABIUYECKOT0 Mpecca, MHEBMATUUYECKUX
MaIIyH.
AHanu3 1 00bSICHEHHE NPAKTUYECKUX CUTYALIUM,
JEMOHCTPUPYIOIINX MPOSIBICHUE JABJICHUS
XKUAKOCTH U 3akoHa [lackans, Hanpumep
MIPOIIECCOB B OPTaHU3ME MPHU TITYOOKOBOTHOM
HBIPSTHAN
4.3 | AtmocdepHoe 6 ATtMmocdepa 3emiu u DKCnepUMEHTAIbHOE OOHAPYKEHUE
JIaBJICHUE aTMocQepHOe JaBJIeHuUE. aTMOC(epHOro JTaBICHUS.

[IprunHbI CyniecTBOBaHUS

Amnanu3 1 00bsICHEHUE OIBITOB U MMPAKTUHICCKUX




BO3JIYITHOM 000710YKHU
3emnu. OnbiT Toppuyerim.
N3mepenue atmocdepHoro
JIaBJICHUA. 3aBUCUMOCTD
aTMOC(HEpPHOTO JTaBJICHUS
OT BBICOTHI HaJl YPOBHEM
mops. [TpuGopsr

JUTSL ©3MEpEHUs
aTMOC(hEpHOTO JaBICHUS

CUTYaIMl, CBA3aHHBIX C JICUCTBUEM
aTMOC(EpHOTO JIaBJICHHUS.

OOBbsicHEHHE CYILIECTBOBAHUS aTMOC(hEpHI
Ha 3eMJIE MU HEKOTOPBIX IJIAHETaX WM €€
OTCYTCTBUS Ha IpYrux mianerax u Jlyne.
OObsicHeHNE U3MEHEHUS TUIOTHOCTU aTMOC(hephl
C BBICOTOM M 3aBUCMMOCTH aTMOC(EPHOTO
JABJICHUS OT BBICOTHI.

Pemenue 3ag1a4 Ha pacu€t aTMoc(epHOTo
JaBJICHUSI.

N3yuenue ycrpoiicTBa OapomeTpa-aHEepouIa

4.4

JIeCTBUE KUIKOCTH U
rasza Ha Morpy>kKeHHOe
B HUX TEJIO

7

JIeCTBUE )KUIKOCTH U ra3a
Ha MOrpyXKEHHOE B HUX
Teno. BertankuBaromnias
(apxumenoBa) cuiia. 3aKOH
Apxumena. [InaBanue Tei.
BosznyxoruiaBanue

DKCIepUMEHTAIbHOE OOHApYKEHUE JCHCTBUS
JKHJIKOCTH Y ra3a Ha MOrPYKEHHOE B HUX TEJIO.
OrnpeniesieHUE BHITAJIKUBAIOIIEH CUJIBI,
JIEUCTBYIOIIIEH HA TEJIO, MOTPYKEHHOE

B JKUJKOCTb.

[IpoBenenne u 00CyX)aeHNE OMBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTD
BBITAUTKUBAIONIEH CUJIbI, IEHCTBYIOIIECH HA TEJIO
B )KUJIKOCTH, OT 00BhEMA OTPYKEHHOU

B YKUJIKOCTb YaCTH Te€Ja U OT IUIOTHOCTH
YKUAJIKOCTH.

lIposepka nHezasucumocmu ebimankugaoweu
cunbl, oelicmayowel Ha mejo 8 HCUOKOCmU,
om maccwyl meua.

HccnenoBanne 3aBUCHMOCTH BEca TEJIA B BOJIE
0T 00bEMa NMOTPYKEHHOM B KUIAKOCTh YACTH TeJIa.




Pemrenne 3ana4 Ha NpUMEHEHNE 3aKOHA
ApxuMe[a ¥ yCIIOBHS TUTABaHUS TEJL.
KoHcTpynpoBaHue apeomeTpa uiu
KOHCTPYHUPOBAHUE JIOJKU U OIIPENCIICHUE €€
IrPy30II0ABEMHOCTH

Hroro no pazugeny

21

Pa3nen 5. PaGora u MomHOCTh. JDHeprus

5.1

Pabora 1 MOIIHOCTH

3

Mexanunueckas padoTa.
MoIIHOCTB

DKCIEPUMEHTAIHLHOE OTpe/IeTICHNE
MEXaHUYECKOU pabOThl CHUJIBI TSXKECTH

NP NAJCHUU TeJa U CUJIbI TPEHUS

IIPU PABHOMEPHOM MEPEMEIICHUH Tea

10 TOPU30HTAJILHON IMOBEPXHOCTH.

Pacuér MomiHoCTH, pa3BUBaEMOM IIPH MOIBEME
I10 JIECTHHIIE.

Pemenne 3a1a4 Ha pacuét MexaHUYECKOU pabOThI
1 MOIIIHOCTH

5.2

[IpocThie MEXaHU3MBI

o

[IpocThie MEXaHU3MBI:
phIuar, 6JI0K, HaKJIOHHAs
IJI0CKOCTB. [IpaBuio
paBHOBECHS pblyara.
[IpumeHeHue npasuia
pPaBHOBECHS pblyara

K 0710Ky. «3010TOC
npaBwio» MmexaHnuku. KI1/]
IIPOCTBHIX MEXAHU3MOB.
[IpocThie MeXaHU3MBI

B OBITY U TEXHUKE

OmnpezienieHue BRIMTPHIIIA B CHIIC MIPOCTHIX
MEXaHHU3MOB Ha IIpUMEpE phluara, oJABHKHOTO U
HETOABKHOTO OJIOKOB, HAKJIOHHOM TIOCKOCTH.
HccnenoBanue ycaoBUs paBHOBECHS phlyara.
OOHapyXeHHE CBOMCTB MPOCTHIX MEXaHU3MOB

B PA3JIUYHBIX HHCTPYMEHTAX M MPUCTIOCOOICHHUSX,
HCITOIb3YEMBIX B OBITY M TEXHUKE, a TAaKKE

B )KUBBIX OpraHU3Max.

DKCIepUMEHTAIIbHOE JJOKa3aTeILCTBO PABEHCTBA
paboT Mpu MPUMEHEHUH IIPOCTHIX MEXaHH3MOB.
Onpenenenune KII/] HaKITOHHOM TIJIOCKOCTH.




Pemenue 3amau Ha MpuMEHEHHE TpaBUa
paBHOBecHs pbriuara u Ha pacueét KITJ]

5.3 | Mexannueckas 4 MexaHudeckasi SHEPTusl. DKCHEepUMEHTAILHOE ONPEEIeHIE U3MEHEHUS
SHEPTHs Kunernueckas u KWHETHYECKON U MOTEHIIMATBHON SHEPTUH Tela
NOTEHIHAIbHAS DHEPTHSL. IIPU €T0 CKaTHIBAHUU 110 HAKIIOHHON TIOCKOCTH.
IMpeBparenue ogHoro Buaa | PopMynupoBaHUE Ha OCHOBE UCCIIEOBAHUS
MEXaHUYECKOU YHEPTUH 3aKOHA COXPAHEHUS] MEXaHUYECKON IHEPTHUH.
B Ipyroil. 3aKoH OO6cyxaeHue rpaHul] MPUMEHUMOCTH 3aKOHA
COXpaHEHUs YPHEPTUH COXpaHEHUS YHEPTHH.
B MEXaHUKE Pemenue 3a1a4 ¢ UCHOIB30BAaHUEM 3aKOHA
COXpaHEHUS YJHEPTHH
Wtoro no pazneny 12
Pe3epBHOe Bpems 3
OBIIEE KOJIMYECTBO 68

YACOB I1O ITPOTPAMME




8 KVIACC

No
o/

HaumenoBanue
pa3zesnoB U TeM
y4eOHOro npeameTa

KomnuecTtBo
YacoB

[IporpammuoOe conepxanue

OCHOBHEIC BUOBI ACATCIBHOCTH 06yqa}omnxcsl

Pa3zgea 1. TemioBble ABJICHUA

1.1

Ctpoenue u cBOCTBa
BElIECTBa

7

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KHUHE TUYECKO M
TEOPUU CTPOEHHUS BEILIECTBA.
Macca u pa3mepsl aTOMOB U
MOJIeKyJI. ONBITHI,
MOJTBEPKIAIOIIHE
OCHOBHBI€ MOJIOKEHUS
MOJIEKYJISIPHO-KHUHE TUYECKO M
TEOPUH.

Mopaenu TBEPAOTO, KUJIKOTO
¥ Ta3000pa3HOr0 COCTOSTHUI
BEIIIECTBA.
Kpucrannmueckne n
amopdHbIe Tena.
OOBsICHEHHE CBOMCTB ra3os,
JKUJIKOCTEN U TBEPIBIX TEJ
Ha OCHOBE IMOJIOKECHUI
MOJIEKYJISIPHO-KUHE THYECKOM
teopun. CMaurBaHUE U
KalUJUISIPHBIE SBJICHUS.
TernnmoBoe pacmvpeHue u
cKaTue

HaOuroieHre 1 MHTEpIpEeTaIns OIBITOB,
CBUICTEIILCTBYIOIHUX 00 aTOMHO-MOJIEKYISIPHOM
CTPOCHUU BEIICCTBA: OIBITHI C PACTBOPCHUEM
Pa3IUYHBIX BEIIECTB B BOJIC.

Permenue 3a1a4 1o oleHUBaHWIO KOJIMYECTBA
aTOMOB WJIM MOJICKYJI B €IMHUIIC 00bEMa
BEIIECTBRA.

AHanu3 TeKcTa JPEBHUX aTOMUCTOB (HAIIpUMED,
¢dbparmenrta noamsl Jlykpeuus «O npupoje
BeIlIE») C U3JI0KEHNEM 000CHOBAaHUN aTOMHOMN
runoTe3bl (cMbiciioBoe yTeHue). OueHka
yOeTUTEIIFHOCTH 3THX 000CHOBAHUH.
OObsicHeHrEe OPOYHOBCKOTO ABUKCHHUSI, SIBICHUS
muby3un v pazTuIuil MEXXI1y HIMH Ha OCHOBE
MTOJIOKEHUN MOJIEKYIISIPHO-KMHETUYECKOU
TEOpUU CTPOSHUS BEIIECTBA.

OOBsiCHEHHE OCHOBHBIX Pa3fInyuil B CTPOCHUU
ra3oB, KUIKOCTEH U TBEPIBIX TEI

C MCTIOJIH30BAHUEM TTOJIOKEHUN MOJIEKYIISIPHO-
KHMHETUYECKON TEOPUHU CTPOSHUS BEIIECTBA.
[IpoBeneHne OMBITOB TIO BBHIPAIIUBAHUIO
KPUCTAJUIOB TIOBAPCHHOMW COJI WIJIH caxapa.




[IpoBeneHue U 0OBSICHEHHE OIBITOB,
JEMOHCTPUPYIOIIUX KAaWJUISIPHBIC SIBJICHUS U
SIBJICHHE CMa4YnBaHUs.

OOBsICHEHHE POJIH KATWJUTSIPHBIX SIBIICHUM

JUISL TIOCTYTUICHHS BOJBI B OPTaHU3M PACTEHUH.
Hab6nronenue, npoBeneHne U 00bICHEHUE
OIIBITOB MO HAOIIOACHHUIO TEIIJIOBOI'O
pacuIMpeHus ra3oB, KUIAKOCTEN U TBEPBIX TEJL.
OOBsicCHeHHE COXpaHEeHUsT 00bEMa TBEPABIX T,
TEKYUYeCTH >KUJIKOCTH (B TOM UHCIIE, PA3HUIIBI

B TEKYUYECTH JJIsl Pa3HBIX KUJIKOCTEH ),

JIaBJICHUS rasa.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOIINX
3aBUCHUMOCTD JIABJICHHS BO3/IyXa OT €ro 00bEMa u
HarpeBaHUs WA OXJIAKICHUS, U UX O0BbsICHCHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUCHHS.
AHaJIU3 NPaKTUYECKUX CUTYaAIINH, CBSI3aHHBIX

CO CBOWMCTBaMH T'a30B, )KUAKOCTEN U TBEPIBIX TEII

1.2

TerioBbie MPOLECCH
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Temnepatypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JIBHXKEHUS
yacTull. BHyTpeHHs
sHeprus. CriocoOs
VW3MEHEHUS BHYTPEHHEN
SHEPTHU: TeIUIoNepeiada u
coBepllieHue padoThl. Buibl
TEIJIONEePe1ayuu:

O6ocHOBaHWE TTPaBUJI K3MEPEHHS TEMIIEPATYPHI.
CpaBHEHHUE Pa3IUYHBIX CTIOCOO0OB U3MEPEHUS U
IIKaJT TEMITePaTyPHI.

HaOnronenue u 00bsICHEHHUE OIBITOB,
JIEMOHCTPUPYIONTUX U3MEHEHUE BHYTPEHHEH
SHEPIrUU TeJia B pe3ysibTaTe TeIionepeaayu u
pa0OOThI BHEIITHUX CHUJL.

Habmronenne n 00bsICHEHHE ONBITOB,
00CYXXJICHHE TTPAKTUUYECKUX CUTYalIUi,




TEIJIONPOBOIHOCTb,
KOHBEKIIUSI, U3TTyUYCHHE.
KonmuuecTBO TEIIOTHI.

VY nenapHas TEIIOEMKOCTh
BenlecTBa. TermrooOMeH 1
TEIJIOBOE PAaBHOBECHE.
YpaBHEHHE TEMIOBOTO
Oamanca. IlimaBienue u
OTBEPJ/ICBAaHUC
KPUCTAJUTMYECKHUX BEIIECTB.
VenpHas TeniaoTa
IJIABJICHUS.
[TapooOpazoBanue u
KoHJIeHcanus. Vcnapenue.
Kumnienune. Y nensHas
TEIJIOTa MapooOpPa30BaAHMUS.
3aBUCUMOCTb TEMIIEPATYPhI
KHTICHUS OT aTMOC(HEPHOTO
JIaBJICHUSL.

BnaxHocTs BO3ayXa.
DHeprus TOIIMBA.

VY nenpHas Teniaora
CrOpaHus.

[MpunaIIIBL paObOTHI
TeraoBbIX aBuratenei KI1/]
TEIJIOBOT'O JBUTATEIIA.
TennoBwIe ABUTATSIIA U

JTEMOHCTPUPYIOIINX PA3THIHBIC BUIBI
TEIUIONePEAaUn: TETIJIOMPOBOTHOCTb,
KOHBEKITUIO, U3ITYUCHHE.

HccnenoBanue siBIEHUS TEIUIOOOMEHA

IPU CMEIIUBAHUM XOJIOJHON U rOPAYEN BOIBI.
HaOiroieHre ycTaHOBJICHHS TETUIOBOTO
PaBHOBECHS MEXKTy TOpsSTUEH U XOJIOIHON BOJIOH.
Omnpenenenue (M3MEPEHNUE) KOJIMYECTBA
TETJIOTHI, MOJYYESHHOTO BOJOH MPH TEILTIOOOMEHE
C HarpeThIM METAJUTMUCCKUM ITUITHHIPOM.
Omnpenenenue (M3MepeHne) yaeabHON
TEIIOEMKOCTH BEIIIECTBA.

Pemenue 3a7a4, CBSI3aHHBIX C BHIYUCICHHEM
KOJIMYECTBA TEIJIOTHI M TETNIOEMKOCTH

IPU TETIIO0OMEHE.

AHaNIu3 CUTYyaIMil MPaKTHYECKOTO
MCIIOJIb30BaHMS TETNIOBBIX CBOMCTB BELIECTB U
MaTepHalioB, HAIIPUMED, B LEIAX
DHEPTroCcOePEKEHUS : TCIIIOU3 OIS,
sHEprocOeperaromue KpoIIiu,
TEPMOAKKYMYJISATOPHI U T. 1.

HaGmronenue siBieHuii ncrapeHus u
KOHJICHCAITUH.

HccnenoBanue mpoiiecca ucrnapeHus
Pa3IUYHBIX JKUIKOCTEM.

OOpbsicHEeHUE SIBICHUI HUCTIAPEHUS U
KOHJICHCAITUU Ha OCHOBE aTOMHO-




3aIIMTa OKPYKAIOLIEH
Cpensl.

3aKOH COXpaHEHUS U
NPEBpALLEHUs] SHEPTUU
B TEIUJIOBBIX ITPOIIECCAX

MOJIEKYJIIPHOTO YUEHHUSI.
Habmronenne n o0bsiCHEHHE MTpoliecca KUIIEHMS,
B TOM YHCJI€ 3aBUCUMOCTHU TEMIIEPATYPhI
KUTICHUS OT JAaBJICHHUS.

Omnpenenenue (U3MEpPEHNE) OTHOCUTEIIHHOM
BJIQXKHOCTHU BO3/1yXa.

Habmonenue npoiiecca riaBieHus
KPUCTAJTMYECKOT O BEIIECTBA, HAIIPUMED, JIb/A.
CpaBHeHHE IPOLIECCOB TIABJICHUS
KPUCTAJUTMYECKUX TeJl U pa3MArdyeHus

IpY HarpeBaHUU aMOpP(HBIX Tell.

Omnpexaenenue (M3MEpPEHNE) yACIHHOU TETIOTHI
TUTABJICHUS JIBJIA.

OObsicHeHUE SBJICHUH TUIaBIICHUS U
KPUCTAJUTU3AI[MU HAa OCHOBE aTOMHO-
MOJIEKYJISIPHOTO yUEHHUSI.

Pemenue 3a7a4, CBA3aHHBIX C BHIYUCICHUEM
KOJIMYECTBA TEIJIOTHI B MIpolieccax
TEIUIoNepeaauy MPH TUTABICHUH U
KPUCTAJUTU3AINH, HCTIAPEHUN U KOHJCHCAIUH.
AHanIu3 CUTyanuii MpakTUYECKOTO MPUMEHEHUS
SIBIICHUY TIJIABJICHUS U KPUCTAILTU3AIINH,
HAMpUMeED, MOTYyICHUE CBEPXUUCTBIX
MaTepuasoB, COJIEBasi IPesika U Jp.

AHanu3 paboThl U 00BSICHEHHE MPUHIIUIA
JEUCTBUS TEIJIOBOTO ABUTATENS.

BrrarciieHre KomdecTBa TeIIoTHI,




BBIJICJISIFOLETOCS IIPY CTOPAHUU PA3IUYHbBIX
BUA0B ToruinBa, U KIIJI aeurarens.
OO0cyxIeHHE SKOJOTMUYECKUX MOCIEICTBUI
WCIIOJIb30BAaHUS IBUTATENIEW BHYTPEHHETO
CrOpaHus, TEIJIOBBIX U TUAPOIIEKTPOCTAHIIUMN

Hroro no pazgeny
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Pa3nen 2. JnekTpuyeckue u

MATrHUTHBIC SAIBJICHUA

2.1 | DnexTpudeckue
3apsiabl.
3apsbKeHHBIE Tena U
UX B3aUMOJICHCTBUS

7

DIIeKTpU3aLus TE.

JIBa pona 3JIeKTpUIECKUX
3apsAnoB. Bzaumoperncteue
3apsIKEHHBIX TeJl.

3akon Kynona (3aBUCHUMOCTb
CUJIBI B3aMMOJIEVCTBUSA
3apsKEHHBIX TEJ

OT BEJIMYMHBI 3aPSI0B U
PACCTOSIHUS MEXTY TEJIaMu ).
DIEKTPUUECKOE TOJIE.
Hanpsx€éHHOCTh
AIEKTPUYECKOTO TOJIS.
[IpuHIMI cCynepno3unuu
AIEKTPUUECKUX TOJIEH

(Ha Ka4eCTBEHHOM YpPOBHE).
Hocurenu snextpruecknx
3apsiIOB. DIEMEHTapHBII
AIEKTPUYECKUH 3apsii.
CtpoeHue aToma.
[IpoBogHMKM 1

Hab6ntonenue u npoBeIeHUEe OMbITOB

0 DJICKTPHU3ALIMH TEJI PYU COMMPUKOCHOBEHUHU U
MHIYKIUEH.

HaOmronenue n 00bICHEHHE B3aUMOAEHCTBUSI
OJTHOMMEHHO M PA3HOUMEHHO 3aps>)KEHHBIX TEl.
OOBsiCHeHHE MMPUHIIMIA ISUCTBHUS JIEKTPOCKOIIA.
OOBsiCHEHHE SBICHUHN DJICKTPU3AIUH

MIPY COMTPUKOCHOBEHUH TEJ U MHIYKIUEH

C MCIOJb30BaHUEM 3HAHUHM O HOCHUTEIISIX
AIEKTPUYECKUX 3aPsi/I0B B BEIICCTRE.
Pacno3naBaHue 1 00bICHEHHE SIBICHUN
AJIEKTPU3AIIMU B TOBCEIHEBHOM JKU3HMU.
Habnronenue u 00bsICHEHHUE OIBITOB,
WJUTIOCTPUPYIOLINUX 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsja.

HaOmtoeHre onpITOB 110 MOASIUPOBAHUIO
CUJIOBBIX JIMNHUH JIEKTPUYECKOTO TOJIS.
HccnenoBanue AEWCTBUS IEKTPUUECKOTO OIS
Ha MPOBOJIHUKU U TUAICKTPUKH




JTASIICKTPUKHU. 3aKOH

COXpPAaHCHUS IJICKTPUICCKOTO

3apsiza

2.2

ITocTossHHBIN
AIEKTPUYECKUIN TOK

20

DIIEKTPUUYECKUN TOK.
YcnoBus CylecTBOBAHUS
AJIEKTPUUYECKOTO TOKA.
NcToyHukm MoCcTOSTHHOTO
TOKa. JlencTBus
AJIEKTPUUYECKOTO TOKa
(TeroBOE, XUMUYECKOE,
MAarHuTHOE).
DNEKTPUYECKUN TOK

B KUJKOCTSX U raszax.
DneKTpuyecKas Lellb.
Cuna Toka. DJIeKTPUYECKOe
HaIpsKEHUE.
ComnpoTtuBieHue
MIPOBOJIHUKA. Y IEIBHOE
CONPOTHBIICHUE BEUIECTBA.
3akon OMa i1 y4acTka
uenu. [locienoBarenpsHoe 1
napauielIbHOE COEUHEHNE
MPOBOJIHUKOB.

PaGoTa u MmomHOCTH
AIEKTPUYECKOTO TOKA.
3akoH J[xoyis—JIeHna.
DJIEKTPUYECKUE LIETTH U

Hab6ntoneHue pa3indHbIX BUOB IEUCTBUS
AIEKTPUUYECKOTO TOKA U OOHAPYKEHHUE ITHX
BUJIOB JICICTBUS B IOBCEIHEBHOW JKU3HMU.
Habmronenne BO3HUKHOBEHUS Ta30BOr0 pa3psiia
Y BJIEKTPUYECKOr0 TOKA B AKHUJKOCTH

COopka 1 UCIIBITAHUE AICKTPUICCKON LIEeTTH
MOCTOSIHHOTO TOKa.

N3mMepeHne cuiibl TOKa aMIIEpMETPOM.
H3mepeHue 3J1eKTPUIEeCKOr0 HaMpsKEHUS
BOJIbTMETPOM.

[IpoBenenue u 00BSICHEHUE OTIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTD
AIEKTPUYECKOTO COMPOTUBIICHHS IPOBOIHHUKA
OT €ro JJIMHBI, IUIOMA1 TOTIEPEYHOr0 CEUCHUS
U Marepuarna.

HccenenoBanue 3aBUCMMOCTH CUJIbI TOKA,
IIPOTEKAIOIIETO YEPE3 PEZUCTOD,

OT CONIPOTHUBJIEHHUSI PE3UCTOPA U HATIPSIKECHUS
Ha PE3UCTOpE.

[IpoBepka npaBuiIa CJIOKEHUS HANPSIKECHUAN
IIPY MOCIIEIOBATEIBHOM COEIMHEHUH JBYX
PE3UCTOPOB.

[IpoBepka mpaBuia AJisi CUIIBI TOKA

IIPY MapaJJIEIbHOM COEIMHEHUH PE3UCTOPOB.




noTpedouTenu
3JIEKTPUYECKOU DHEPIUU
B ObITy. KopoTkoe
3aMBbIKaHUE

AHau3 CUTyalMi MOCIEI0BATENBLHOTO U
MapayIeIbHOr0 COEIMHEHUS IPOBOJIHUKOB

B JIOMAIIIHUX JICKTPUUECKUX CETSX.

Pemenne 3aga4 ¢ ucnosp3oBaHueM 3akoHa Oma
U GopMyIn pacy€Ta dJIEKTPUUECKOTO
CONPOTUBIICHUS MPU MOCJIEA0OBATEIBHOM U
MapajieIbHOM COCAMHEHUU MTPOBOIHUKOB.
Onpenenenue paboThl IEKTPUUYECKOTO TOKaA,
MIPOTEKAIOIIETO YEPE3 PEZUCTOP.

OnpezneneHne MOIHOCTH 3JEKTPUYECKOTO TOKa,
BBIJICJISIEMOM HAa PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA Y€pe3
JAMIIOYKY OT HanpsKeHUs Ha Hel. OmnpeneneHue
KII/l narpeBarers.

HccnenoBanue npeoOdpa3zoBaHus YHEPTUU

IIPU NOJIBbEME IPy3a JIEKTPOJBUTATEIIEM.
OObsicHEeHHE YCTPOWCTBA U MPUHITUTIA ACHCTBUS
JIOMAIITHUX JIEKTPOHATPEBATEIbHBIX PUOOPOB.
OObsicHEeHNE TPUYUH KOPOTKOTO 3aMBIKAHUS U
MIPUHLNIA AEHUCTBUS [UIABKUX ITPEIOXPAHUTEIICH.
Pewenue 3a1a4 ¢ HCIOJIB30BAHMEM 3aKOHA
Jxoyna—Jlenua

2.3

MarHuTHBIC SIBICHUS
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ITocTostHHBIC MAarHUTHI.
BzaumoneiicTBue
MMOCTOSTHHBIX MarHuTOB.
MarsauTtHoe€ 1oJje.
MarnauTtHoe 1mojae 3eMJIn

HMccneqoBanue MarHMTHOTO B3aUMOICHCTBUS
MMOCTOSTHHBIX MarHUTOB.

N3yyeHne MarHuTHOTO MOJISt TOCTOSTHHBIX
MAarHUTOB MPHU UX O0BEIMHEHUH U Pa3/ICIICHIH.
HMccaenqoBanne MarHUTHOTO B3aUMOJICHCTBUS




Y €0 3HA4YCHHUE IS )KU3HU
Ha 3emsie. OnbIT Dpcrena.
MarauTHOE T0JIe
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHUTOB

B TEXHUKE. JlenicTBHE
MAarHUTHOTO TOJIs

Ha MIPOBOJHUK C TOKOM.
DIIEKTPOJABUTATEIH
MTOCTOSIHHOTO TOKa.
Hcnonws3oBanue
3JIEKTPOJIBUTATENCH

B TEXHUUYECKUX YCTPOMUCTBAX
Y Ha TPAHCIIOPTE

MMOCTOSIHHBIX MAarHuTOB.
N3ydyeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX
MarHuTOB IIPU UX 00bETMHEHUU U Pa3/ICICHUU.
[IpoBeneHnE ONBITOB MO BU3YATU3AIUHU MOJIS
MMOCTOSIHHBIX MAarHUTOB.

N3ydeHnue siBieHU HAMarHW4MBaHUsI BEUIECTBA.
HccnenoBanue eUCTBUSA AIIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOIINX
3aBUCUMOCTb CHUJIbl B3aUMOJICCTBUS KaTyIIKU

C TOKOM M MarHuTa OT CUJIbI U HaIIPaBJICHUS TOKa
B KaTyIIKeE.

AHau3 CUTyaIui MPakKTUYECKOTO MPUMEHCHUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPONCTBAaX, MPOMBIIICHHOCTU, MEJUIINHE).
N3yuyeHune neicTBUS MAarHUTHOTO MOJIS

Ha MPOBOJIHUK C TOKOM.

N3yyeHune 1encTBus 3JIEKTPOABUTATENA.
N3mepenune KIIJI anexkTpoaBuratenbHON
YCTAaHOBKH.

Pacrio3HaBanue v aHaau3 pa3IMYHbIX
MIPUMEHEHHM AJIEKTPOABUTATEIEH

(TpaHCTIOPT, OBITOBBIE YCTPOMCTBA U . )

2.4

DNeKTpOMarHuTHast
WHTYKIIHS

4

Onbitel @apajes. SBneHue
AIEKTPOMATHUTHOM
naaykuuu. [Ipasuno Jlenua.
DIIEKTPOreHepaTop.

OmneBITH 11O HCCJICAOBAaHHNIO SABJICHUA
BHGKTPOMaFHPITHOﬁ HMHAYKIOHUH: UCCIICTOBAHUC
W3MEHCHUMN 3HAUCHUS U HaIlpaBJICHUA
HMHAYKIMUOHHOI'O TOKa




CnocoObl osTy4yeHus
3JIEKTPUYECKOUN JHEPTUM.

DIIEKTPOCTAHIIUU
Ha BO30OHOBIISIEMbBIX
WUCTOYHUKAX DHEPTUU
Uroro no paznemny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO |68

YACOB IIO ITPOI'PAMME




9 KJIACC

No
o/

HaumenoBanue
pa3zesnoB U TeM
y4eOHOro npeameTa

KomnnuecTtBo
YacoB

[IporpammuoOe conepxanue

OcCHOBHEIC BUOBI ACATCIBHOCTH 06yqa}01unxcsl

Pa3zgea 1. Mexanuueckue siBJCHUSA

1.1

MexaHudeckoe
JIBI)KEHUE U CIIOCOOBI
€ro OIUCaHUs

7

MexaHnyecKkoe IBUKEHHUE.
MarepuanbHas TOUKA.
Cucrema otcuéra.
OTHOCHUTEIBHOCTh
MEXaHUYECKOTO JIBIKCHHS.
PaBHOMEpHOE
MPSIMOJIMHENHOE JBH)KEHUE.
HepaBroMepHOE
MPSIMOJIMHENHOE JBH)KEHUE.
Cpennsisi 1 MTHOBEHHAs
CKOpOCTH TeJja Ipu
HEPAaBHOMEPHOM JIBUKCHUH.
Yckopenue.
PaBHOyCKOpEHHOE
IIPSIMOJIMHENHOE IBUYKCHUE.
CBoOonHOE TaicHue.
Omnpitel [anumnes.
PaBHOMEpHOE IBHXKEHME

10 OKPY>KHOCTH.

[Iepron u yactoTa
obpamienus. JInaelHas u
YTJIOBasi CKOPOCTH.

AHanu3 1 00CYXXJICHHE Pa3IMYHbIX IPUMEPOB
MEXaHUYECKOTO JIBUKCHUS.

OO0cyxIeHre TpaHull TPUMEHUMOCTH MOJICIIH
«MaTepHuabHas TOUKa.

Onucanre MEXaHMYECKOTO JIBHXKCHUS
pas3IMuHbIMU criocobamu (ypaBHEHHE, Ta0IUIIA,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYallUN, B KOTOPBIX
MPOSBIIAETCS OTHOCUTEILHOCTh MEXaHUYECKOTO
JIBUYKEHUSI.

Habmonenne MexaHU4eCcKOro ABMKCHHS Tella
OTHOCHUTEJIBHO PA3HBIX TEJ OTCYETA.
CpaBHeHUE NTyTEN U TPACKTOPUIN JBUKECHUS
OJIHOTO U TOTO € TeJa OTHOCUTEIIbHO Pa3HbIX
TEJI OTCUETA.

Ananu3 tekcta ["anuiest 00 OTHOCUTENBHOCTH
JBUKEHMST; BBITIOJTHEHUE 3aJaHUM 110 TEKCTY
(CMBICIIOBOE UTEHUE).

OmnpezneneHue cpeaHeil CKOPOCTU CKOJIbKEHUS
Opycka WM JBWKEHUS IIapuKa M0 HAKJIOHHOU
MJIOCKOCTH.

AHanu3 1 00CyXJIeHrEe CrIoco00B




lenTpocTpemurensHoe
yCKOpeHUe

npUOIMKEHHOTO ONPEETICHHS] MTHOBEHHOM
CKOPOCTH.

OnpeneneHue CKOPOCTH paBHOMEPHOTO
JBUKEHUS (IIapuKa B )KUJIKOCTH, MOJIETTH
AIIEKTPUYECKOr0 aBTOMOOMIIA U T. I1.).
Ornpenenenue nyTH, TPOMAEHHOTO 3a JaHHbBIM
IIPOMEXKYTOK BPEMEHU, U CKOPOCTH Teja

1o rpaduKy 3aBUCUMOCTH ITyTH PABHOMEPHOT'O
JBUKEHUSI OT BPEMEHU.

OO6cyxaeHre BO3MOKHBIX MPUHIIUIIOB
JEUCTBUS TPUOOPOB, U3MEPSAIOIINX CKOPOCTh
(ciuIOMETpOB).

Beluncienue 1yt u CKOpoCTH IpU
PaBHOYCKOPEHHOM MPSIMOJIMHENHOM JBUKEHUU
Tena.

OmnpezneneHue NpoOWIEHHOTO YT U YCKOPEHUS
JBMKEHUS Tela 1Mo rpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOT'O MPSIMOJIMHEUHOTO
JIBW)KCHUS TEla OT BPEMEHU.

IIposepka cunome3svl. eciu

npU pasHOyCKOPEHHOM OBUIHCEHUU

0e3 HauaNbHOU CKOPOCU NYMU OMHOCAMCSL
KaK ps10 He4EMHBIX Yuces, mo
CoOOmeemcmeyouwue nPoMeHCymKu pemeHu
O0OUHAKOBWL.




Ornpenenenne yCKOpEeHUs Tela

MIPU PAaBHOYCKOPEHHOM JIBHYKCHUU

10 HAKIIOHHOM TNIOCKOCTH.

N3mepenue nepuoia U 4acTOThI 0OpaIICHUS
TeJa MO OKPY>KHOCTH.

OmnpezaeneHue CKOPOCTH PAaBHOMEPHOTO
JIBIDKCHMSI TeJIa TI0 OKPYKHOCTH.

Pemenue 3ana4 Ha onpeiesieHe
KMHEMATUYECKUX XapaKTEPUCTUK
MEXaHUUYECKOTO JABMKEHHUS PA3TUIHBIX BUJIOB.
Pacno3naBanue u mpuOIMKEHHOE OTUCAHUE
Pa3JIMYHBIX BUJOB MEXaHUYECKOTO JBUKEHUS
B IIPUPOJI€ U TEXHHUKE (Ha mpuMepax cBOOOIHO
NaJAOINX TEN, IBUKEHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJICTB U JP.)

1.2

B3aumonerictsue ten
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[IepBeblii 3akoH HeroTOHA.
Bropoii 3akon HeroToHa.
Tpernit 3akoH HeroToHA.
[IpuHIMI cynepno3uuuu
CHUIL

Cuina ynpyroctu. 3akoH
I'yka. Cuna TpeHusi: cuia
TPEHHUSI CKOJIbXKEHUS, CUa
TPEHHUSI IOKOS, TPYTUE BUJIbI
TPEHUSL.

Cuna TSXeCTH U 3aKOH
BCEMUPHOIO TSITOTCHUS.

HaGnronenue u 00CyXIeHUE OTBITOB

C IBMKCHUEM TeJla TIPU YMEHBIIICHUY BIUSHUS
JIPYTUX TEJl, MPEMATCTBYIONINX JIBUKEHUIO.
AHanu3 Tekcta ["anuies ¢ onucanuemM
MBICJICHHOTO PKCIICPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH WHEPIIHH;
BBHITIOJTHEHUE 33JIAaHUH 110 TEKCTY (CMBICIIOBOE
YTEHHUE).

OO0cyXxeHre BO3MOKHOCTH BBITIOJTHEHUS
3aKOHA WHEPIIUU B PA3JIMIHBIX CHCTEMAaX
OTCUETA.

HaOmronenue u 00CyXIeHrne MEXaHUIECKUX




YckopeHne cBOOOTHOTO
najeHus. J|puxeHue njaiaHeT
BoKpyr Connua. IlepBas
KOCMHUYECKasA CKOPOCTb.
HesecomocTs u neperpysku.
PaBHOBeCHE maTepuanbHON
TOYKHU. AGCOIFOTHO TBEPOEC
Tesio. PaBHoBecHe TBEPAOTO
TeJa ¢ 3aKPEIIEHHON OChIO
BpailleHusi. MOMEHT CHUJIBI.
LenTp TsoxecTn

SIBIICHUM, TIPOUCXOISIINX B CHCTEME OTCUETA
«Tenexka» rpu €€ paBHOMEPHOM

Y YCKOPEHHOM JIBYKEHUU OTHOCUTEITHHO
KaOuHeTa (PU3UKH.

JlencTBus ¢ BEKTOpaMu CHJI: BBITIOJIHEHUE
3aJIaHUM 110 CIIOKCHHIO U BRIYUTAHUIO
BEKTOPOB.

Hab6nronenue w/unm npoBeieHUE OMbITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTD YCKOPCHUS
Tea OT MPWJIOKCHHOW K HEMY CHJIBI K MacChl
Tena.

AHanmu3 1 00bICHEHHE SBJICHUI

C UCIIOJIb30BaHMEM BTOPOro 3akoHa HproToHa.
Pemmenue 3a1a4 ¢ UCTIOIB30BAaHUEM BTOPOTO
3akoHa Hbl0TOHA U MpaBUiIa CIOKEHUS CUIIL.
OmnpeneneHue kECTKOCTU MPYKUHBI.

AHanu3 CUTyaluii, B KOTOPbIX HAOIIOAAI0TCS
ynpyrue aedopManun, 1 uX 00bsICHEHHE

C MCTIOJIb30BaHMEM 3aKoHa ['yka.

Pemenue 3a1a4 ¢ UCNIOIB30BaHUEM 3aKOHA
['yka.

HccnenoBanue 3aBUCUMOCTH CHUITBI TPEHUS
CKOJIBKEHHSI OT CHJIBI HOPMAJIBHOTO JTABJICHUS.
OOcyxaeHne pe3yabTaToB UCCISOBAHMS.
Omnpenenenue kodpdurmenTa TpeHus
CKOJIB)KCHHS.

W3mepenne cuitbl TPEHUS TIOKOS.




Pemenue 3a7a4 ¢ uCNoib30BaHUEM (POPMYJIIBI
JUISL CUJIBI TPEHUSI CKOJIBKEHUSL.

AHanu3 IBUKEHUS TEJ TOJIBKO MOJ AEHCTBUEM
CHJIBI TSIKECTH — CBOOOJIHOTO NaJCHUS.
OOBbsicCHEHHE HE3aBUCUMOCTH YCKOPEHUS
CcBOOOJHOTO MaJIEHUs OT MaccChl Tea.

OneHka BETMYUHBI CUJTBI TATOTEHMUS,
JEUCTBYIOLIEH MEXY ABYyMs TeJlaMU

(111 pa3HBIX Macc).

AHanu3 ABUKEHUSI HEOCCHBIX Tell

1o/ ICHCTBUEM CHUJIBI TATOTEHUS

(c UCIIOIB30BAHUEM JOTIOTHUTEIBHBIX
MCTOYHUKOB UH(OPMAIIUN).

Pemrenue 3aa4 ¢ UCTIOIB30BaHUEM 3aKOHA
BCEMUPHOTO TATOTEHUS U (DOPMYIIBI

JUIS1 pacdy€Ta CUJIbI TSIKECTH.

AHanu3 OpUTHHAIBHOTO TEKCTA,
OMKCBHIBAIOIIETO MPOSIBICHUS 3aKOHA
BCEMUPHOTO TATOTEHMS; BBIIIOJHEHUE 3aJaHUI
M0 TEKCTY (CMBICIIOBOE UTEHUE).

Habmronenne u 06CyXI€HHE ONBITOB

10 U3MEHEHMIO Beca TeJla IIPU YCKOPEHHOM
JBUKEHUU.

AHanu3 ycioBrii BO3HUKHOBEHHUS! HEBECOMOCTH
U IIEPETPY3KHU.

Pemenne 3ana4 Ha onpeieneHue Beca tena

B PA3JIMYHBIX YCIOBUSAX.




AHanu3 cuil, IEUCTBYIOIIUX Ha TEJO,
MOKOSIIIIEECS Ha OIMOPE.
OrnpenenieHne UEHTPA TSHKECTU PAa3TUYHBIX TEN

1.3.

3aKOHBI COXpPaHEHUS

Nmnynsc Tena. 3menenue
uMIyJibca. IMIysibC CUIIBI.
3aKOH COXpaHEHUS
uMIyJibca. PeaktusHoe
JIBIDKCHHUE.

Mexanuueckast pabota u
MOIITHOCTh. PaGoTa cui
TSXKECTH, YIIPYTOCTH,
TpeHusi. CBA3b SHEPTHUU U
pab6otsl. [loTeHmanbHas
SHEPrus Tena, HOIHITOrO
HaJl IOBEPXHOCTHIO 3€MJIU.
[loTeHumanbHas 3HEpPrUst
C)KAaTOM MPY>KUHBI.
Kunernueckas sHeprus.
Teopema 0 KHHETUYECKOM
SHEPruu. 3aKOH COXPAHECHHUS
MEXaHUYECKOU IHEPTUU

Hab6ntonenue u o0CyX1€HUE OMBITOB,
JEMOHCTPUPYIOIIUX Mepe/lavy UMITYJIbCa

MIPU B3aUMOJICCTBUU TN, 3aKOH COXPaHEHUS
UMITYJIbCa TIPU a0COJIFOTHO YIPYTOM U
HEYIPYroM B3aUMOJICHCTBUU TEIl.

AHanu3 CUTyaIrui B OKpYKaroIie sKu3HH

C UCIIOJIb30BAHUEM 3aKOHA COXPAHCHUS
UMITYJIbCA.

PacriozHaBanue siBIeHUS PEAKTUBHOTO
JBUKEHUS B IPUPOJE U TEXHUKE.
[TpuMmeHeHue 3aK0Ha COXpaHEHUS UMITYJIbCa
JUTs pacuéTa pe3yIbTaTOB B3aUMOJICHCTBUS TET
(Ha mpuMepax HeyInpyroro B3auMoOIeHCTBHUSA,
YIPYTroro HEHTPATBHOTO B3aUMOIEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOJIBUKHO).

Pemenne 3aa4 ¢ UCTIOIB30BaHUEM 3aKOHA
COXpaHEHHS UMITYJIbCA.

Omnpenenenue pabOTHI CHIIBI YIIPYTOCTH

pU NOABEME TPy3a C UCHOJIb30BAHUEM
HEMOJIBI)KHOTO U TTOABUKHOTO OJIOKOB.
N3mepeHne MOIHOCTH.

N3MepeHne NoOTeHIMAIIBHOW SHEPTHUH YIIPYTO
ne(opMUpOBaHHON MTPY>KUHBI.




M3MepeHne KUHETUYECKON DHEPTUHU Tella

I10 JJIMHE TOPMO3HOIO MY TH.
DKCNEPUMEHTATIBbHOE CPABHEHUE U3MEHEHUS
MOTCHUIUAIBHON U KHHETUYECKOW IHEPrUi Tela
IIPU IBUKEHUU 10 HAKIIOHHOM TIOCKOCTH.
DKCNepUMEHTaIbHas IPOBEPKA 3aKOHA
COXpaHEHUs MEXaHUYECKOW IHEPTUHN

Py CBOOOTHOM TMaJICHUH.

[IpumeHeHne 3ak0OHa COXPaHEHUS
MEXAaHUYECKON DHEPTUM ISl pacyéra
MOTCHIUAIBHON Y KHHETUYECKOW YHEPTUi Tea.
Pewienue 3a1a4 ¢ UCNOIb30BAaHUEM 3aKOHA
COXPaHEHHUsI MEXaHUYECKOW SHEPTUU

Utor

0 IO pazzemny
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Pa3nen 2. MexaHu4YecKHe KO

JI€0AHUSA U BOJHBI

2.1

Mexaanueckue
KOJICOaHU s

6

KonebarenprHo€E NBUKEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHUM: TIEPUOT,
4acToTa, aMIUIUTY/1a.
MaremaThdeckui u
NPY>KUHHBIA MasTHUKHU.
[IpeBpaienue 3Heprun
pu KoJieOaTeIbHOM
JBIDKCHHH.

3aryxaromme KoiaeoaHusl.
BreIHyX1eHHbBIE KOJIeOaHMS.
Pe3onanc

HaOmronenue kosie0anmii o1 JeiCTBUEM CHJT
TSOKECTH U YIIPYTOCTU U OOHAPYKCHHE
MO00HBIX KOJICOAHHM B OKPYIKAIOIIIEM MHUPE.
AHanu3 xojebaHuil rpy3a Ha HUTH 1

Ha nipykuHe. OnpeeeHne 4acTOThI
KoJIeOaHU MaTeMaTHIECKOTO U IIPYKUHHOTO
MAasTHHUKOB.

HaoOmonenue n oObsICHEHHNE SIBICHUS
pe30oHaHca.

HccnenoBanue 3aBUCUMOCTH IIEPHOJIA
KOJIeOaHUH MTOABEIICHHOT'O K HUTH I'py3a

OT JUIMHBI HUTH.




[IpoBepka HE3aBUCUMOCTH TIeproaa KojaeOaHui
rpy3a, MOABEIIEHHOTO K JIEHTE, OT MacChI Tpy3a.
Hab6ntonenue u 00CyX1€HUE OMBITOB,
JEMOHCTPHUPYIOIINUX 3aBUCUMOCTD TIEPHUO/Ia
KoJIeOaHUI MPYKUHHOTO MasiTHIUKA OT MacChl
rpy3a 1 KECTKOCTU MPYKUHBIL.

[IprMeHeHne MaTeMaTHIeCKOTro U MPYKUHHOTO
MasiTHUKOB B KQ4€CTBE MOJIEIICH /IJIsl OTMCaHUS
KOJICOAHUI B OKPYKAIOIIEM MUDE.

Pemrenue 3aad, CBSI3aHHBIX C BEIYUCIICHHEM
WJIM OLIEHKOM 4acTOThI (TIeproja) KojaeoaHui
Hsmepenue yckopenus c60600H020 nadeHus.

2.2

Mexaanueckue
BOJIHBI. 3BYK

MexaHn4ecKue BOJHBI.
CBolicTBa MEXaHUYECKUX
BOJIH. [IposionbHbIe U
MornepeyHble BOJHbI. J[muHa
BOJIHBI U CKOPOCTB €€
pacnpoCTpaHEHUS.
MexaHn4eCKre BOJIHBI

B TBEPIOM TENE,
CEMICMUYECKNE BOJIHBI.
3ByK. ' pOMKOCTb 3ByKa U
BbIcOTa TOHA. OTpakeHHE
3Byka. MudpasByk u

YIIBTPa3BYK

OOnHapy:KeHHe 1 aHaJIN3 BOJIHOBBIX SIBIICHUN
B OKPY>KaloIlleM MHpE.

Habmronenue pacnpocTpaHeHus Mpoa0IbHBIX
Y TIOTNEPEYHBIX BOJIH (Ha MOJEIH) U
oOHapy>KeHHE aHAJIOTUYHBIX BUJIOB BOJIH

B MpUpoie (3BYK, BOJIHBI Ha BOJIE).
Bbluncnenue JiIMHbI BOJHBI U CKOPOCTH
pacrnpoCTpaHEHUs! 3BYKOBBIX BOJIH.
DKCIEPUMEHTAIIBHOE OIPEEICHUE TPAHUIL]
YaCTOTBI CIBIIIMMBIX 3BYKOBBIX KOJIEOAHMUIA.
Ha6ntoneHue 3aBUCUMOCTH BBICOTHI 3BYKa

OT YacCTOThI (B TOM YHCJIE, C HCTIOJIb30BaHUEM
MY3bIKQJIbHBIX UHCTPYMEHTOB).

HabGntonenue u 00bsiCHEHUE SIBIICHUS
aKyCTUYECKOT0 pe30HaHCa.




AHanu3 OPUTrHHAIBHOTO TEKCTA, MOCBSIIIEHHOTO
WCII0JIb30BaHUIO 3BYKa (WU YJIBTPa3BYyKa)

B TEXHUKE (9XOJIOKAIUS, YIBTPA3BYK

B MEJIUIIMHE U JIp.); BHITIOJHEHHUE 3aJaHUN

M0 TEKCTY (CMBICTIOBOE YTCHUE)

Hroro no pazgeny
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Pa3nen 3. D1eKTPOMATHUTHOE M0J1e U 3J1eKTPOMATHUTHBIE BOJIHBI

3.1 | DnekTpoMarHMuTHOE 5 DJIEKTPOMArHUTHOE TOJIE. [TocTpoenue paccyxxaeHui, 000CHOBBIBAIOITUX
1oJIE U DNIEeKTPOMArHUTHBIC BOJHBI. | B3AUMOCBA3b dJIEKTPUUECKOTO U MAarHUTHOTO
3JIEKTPOMATHUTHBIC CaoiicTBa TTOJICH.

BOJIHBI 3JEKTPOMArHUTHBIX BOJIH. DKCIEpUMEHTAIBHOE U3yUYE€HHE CBOWCTB
[IIkaJia >I€KTPOMArHUTHBIX | 3JICKTPOMArHUTHBIX BOJIH (B TOM YHCIIC
BOJIH. Mcrions3oBanue C TIOMOIIbIO MOOMJIBHOTO TeNlepoHa).
AIEKTPOMArHUTHBIX BOJIH AHanu3 peHTT€HOBCKUX CHUMKOB
JUISl COTOBOM CBSI3H. YeJI0BEUYECKOI0 OPraHu3Ma.
DJEeKTpOMarHuTHas IPUPOAA | AHAIHM3 TEKCTOB, OMKUCHIBAIOIINX IIPOSBICHUS
ceeta. CKOpPOCTh CBETA. AIIEKTPOMArHUTHOTO U3JIYYEHUS B IPUPOJE:
BonHoBbIe cBOMCTBaA cBETa KUBBIE OPTaHU3MBbI, U3JTYYE€HUS HEOECHBIX Tel
(CMBICIIOBOE UTEHUE).
Pacno3HaBaHue U aHAIU3 Pa3IMYHbBIX
MPUMEHEHHH 3JIEKTPOMAarHUTHBIX BOJIH
B TEXHUKE.
N3ydeHune BOJHOBBIX CBOMCTB CBETA.
Pemenue 3amau ¢ ucnosib3oBaHuemM Gpopmyi
JUISl CKOPOCTH 3JIEKTPOMATHUTHBIX BOJIH, ITTUHBI
BOJIHBI U YACTOTHI CBETA
Uroro no pazgeny 3)




Pa3gea 4. CBeToBbIC ABJICHUSA

4.1

3aKOHBI
pacrpoCTpaHEeHUs
CcBETa

5

JlyueBas Mozeins cBera.
Hcrounuku ceera.
[Ipsamonunelinoe
pacIpocTpaHEHHUE CBETA.
3atmenusa Connna u JIyHBbI.
Otpaxenue ceera. [Imockoe
3epKajo. 3aKOH OTpa)XEHUs
CBeTa.

IIpenomnenue ceera. 3aKoH
npesomienus ceera. I[lonHoe
BHYTPEHHEE OTPAKECHHE
ceera. Mcronb3zoBaHue
IIOJIHOTO BHYTPEHHETO
OTpPaXXEHUS B OITHYECKUX
CBETOBOJAX

Hab6ntoeHue onbITOB, IEMOHCTPUPYIOLTUX
SIBJICHUE MPSIMOJIMHEHHOTO pacTipOCTPaHEHUS
cBeTa (BOBHUKHOBEHUE TEHU U MOJYTCHH),

U UX UHTEPIIPETALIUS C UCTIOIb30BAaHUEM
MOHSITUS CBETOBOTO JTyya.

OOBsiICHEHHE W MOJICTTUPOBAHUE COTHEUHOTO U
JIYHHOT'O 3aTMEHU .

HccnenoBanue 3aBUCUMOCTH YTJIa OTPAKCHUS
CBETOBOIO JIy4a OT yIJia MaJcHusI.

N3yueHne cBOMCTB M300paKEHUS B TIIOCKOM
3epKae.

HaOmronenue u 00bsICHEHUE ONIBITOB

10 MOJYYCHHIO U300paXEHNU B BOTHYTOM U
BBITTYKJIOM 3epkaiax. HaGmronenue u
00BSICHEHHE OTBITOB I10 MPEIOMIICHUIO CBETA
Ha TPAHUIE PA3TUIHBIX CPEJl, B TOM YHCIIC
OIBITOB C TIOJIHBIM BHYTPEHHHUM OTPaKEHUEM.
HccnenoBanue 3aBUCUMOCTH yria
MPEIOMJICHHS OT yIJja MaJleHUsl CBETOBOTO Jyda
Ha TPaHUIIE «BO3TYX—CTEKIION.
Pacno3HaBaHue sABIEHUN OTPAKEHUS U
MPEIOMJICHHS CBETa B MOBCEIHEBHOM KU3HMU.
AHann3 1 00bSICHEHHE SABJIEHHUSA OIITHYECKOTO
MHpaxKa.

Pemrenune 3aga4d ¢ MConb30BaHUEM 3aKOHOB
OTPKECHUS U TIPEJIOMIICHHUS CBETA




4.2 | JIuH3bI ¥ OITHYECKHE D JIunza. Xon nyueii B iuH3e. | [lonmyueHue n3o0pakeHuil ¢ TOMOIIbIO
npuoOopbI Onrtnueckas cucrema coOuparouieil 1 paccenBarollei JINH3.
doTtoamnmapara, Mukpockona | Onpezenenue GOKYCHOIO pacCCTOSHUS U
U Teneckona. ['ma3 kak ONTUYECKOMN CUJIBI COOUPAIOIIEH JIUH3BI.
OITHYECKast CUCTEMA. AHanu3 yCTpOWCTBA U NMPUHIIUIIA JEUCTBUS
bnuzopykocts u HEKOTOPBIX ONTUYECKUX MPUOOPOB:
JaTbHO30PKOCTh doToamnmnapaTa, MUKPOCKOIIA, TEJIECKOTA.
N3yueHue Mojienu ria3a Kak ONTHYECKON
CUCTEMBI. AHAJIU3 SIBJIICHUH OJIM30PYKOCTH
U JaTbHO30PKOCTH, IPUHITUTIA JeHCTBUS
OUYKOB
4.3 | Paznoxenue 0enoro 2 PasnoxxeHue 0enoro ceera Hab6mronenue pasznoxenus 60eaoro cera

CBCTa B CIICKTP

B criekTp. OnbITel Hel0TOHA.
CrnoxkeHne CreKTpaaIbHbIX
1BeToB. Jlucnepcus cBeTa

B CIIEKTP.
HaOmnronenue u 00bsICHEHUE ONBITOB

10 TTOJIYYEHHIO O€JIOr0 CBETa MPHU CI0KEHUU
CBETa Pa3HBIX I[BETOB.

[IpoBenenue u 00BICHEHNUE OTIBITOB

M0 BOCIIPHUSITHIO I[BETA MTPEAMETOB MPU UX
HAOJIIOICHUH YePe3 IIBETOBBIC (QUITBTPHI
(LIBETHBIE OYKH)

Hroro no pasneny
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Pa3nen 5. KBanToBbIe iBJIeHUS

5.1

Hcnyckanue n
MIOIJIOLIEHUE CBETA
aTOMOM

2

Omnwitel Pezepdopna u

I1aHCTapHas MOJICIIb aTOMaA.

Mogaens atoma bopa.
Hcnyckanue u nornomeHue

Oo6cyxnenue 1ienu onbiToB Pezepdopaa

0 MCCJIEIOBAHUIO aTOMOB, BBIJIBI)KCHUE
TUTIOTE3 O BO3MOXKHBIX PE3yIbTaTaX OMBITOB

B 3aBHCHMOCTH OT MPEIOIAraeMoro CTPOCHUS




cBera aToMOM. KBaHTEI.
JIuHelyaTeie ClIEKTPBI

aTOMOB, (hOPMYJIUPOBAHKE BHIBOJOB

U3 pE3yIbTaTOB OIBITOB.

OO6cyxaeHre NpoOTUBOPEUNH TUTAHETAPHON
MOJIEJIA aTOMa ¥ OCHOBAHUU JJIs1 TUIIOTE3bI
bopa o cTanoHapHbIX OpOUTAX IIEKTPOHOB.
Habutonenne CriiomHbIX U TUHEHYaThIX
CIIEKTPOB M3JIy4YCHUS Pa3JIMYHbIX BEIIECTB.
OObsicHeHNE IMHEWYATBIX CIIEKTPOB U3ITYUECHHUS

5.2

Ctpoenne aTOMHOTO
spa

PannoaktuBHOCTE. Anb(ha-,
Oeta- U TaMMa-U3TyYeHUSI.
CTtpoeHue aTOMHOTO si/1pa.
Hykmonnas Mmozens
aToOMHOTO sipa. M30Tombl.
PaagnoakTuBHBIE
npespauienus. [lepuon
HOJTypacmaaa aTOMHBIX SIep

OO0cyxIeHre BO3MOKHBIX TUIIOTE3 O MOEIISIX
CTpPOCHHUA sipa.

Omnpenenenue cocrana siaep 1o 3aJJaHHbIM
MacCOBBIM M 3aps0BbIM YUCIIAM U

IO MOJIOKEHUIO B IEPUOJUYECKON CUCTEME
AJIIEMEHTOB.

AHanu3 U3MEHEHUS COCTaBa SIAPA U €ro
MOJIOYKEHHUS B IEPUOIMYECKON CUCTEME

P 0-PaJMOAKTUBHOCTH.

HccnenoBaHue TPEKOB 0-HACTHUIIL 110 TOTOBBIM
dboTorpadusim.

OO6Hapy:KeHHe U U3MEPEeHUE PATUAIIUOHHOTO
¢dboHa C MOMOIIBIO JO3UMETPA, OIICHKA €T0
WHTEHCHUBHOCTH.

Amnanmu3 OMoI0rnuecKnX N3MEHEHUH,
MPOUCXOAIIUX MO IEUCTBUEM
pPaaMOaKTUBHBIX U3TyUYECHHI.

Hcnonb3oBaHue paguoaKTUBHBIX U31yYEHUM
B MEIUIIMHE




5.3 | SnepHble peakuuu 3 SAnepnsle peakuuu. 3akoHbl | Pemienue 3a1a4 ¢ HCIIOIB30BAHUEM 3aKOHOB
COXpaHEHHUs 3apsA0BOTO U COXPAaHEHUs MAaCCOBBIX U 3apsI0OBBIX YHUCEI
MacCOBOI'O YHACEI. DHEPTUs | Ha ONpe/ieJIeHUue Pe3yIbTaToOB SAEPHBIX
CBSA3M aTOMHBIX sifiep. CBsA3b | peakiimii; aHaIu3 BO3MOKHOCTH WM

MaccChl U OJHEpruu. Peaknuu | HEBO3MOXKHOCTH SIICPHON PEaKIUU.

CUHTE3a U JICJICHUS siIep. Or1eHKa YHEPTUU CBSI3U SIJIEP C UCTIOJIH30BAHUEM
Hcroynuku saeprun ConHua | popmynbl DUHIITEHHA.
v 3BE31. AnepHas OOcCyXJIeHHE MEPCTIEKTUB UCTIOJIb30BAHUS
sHepreTuka. JecTrus YIPaBIsEeMOr0 TEPMOSICPHOTO CUHTE3A.
PagMOAaKTUBHBIX U3Ay4eHUH | OOCYXKICHUE MPEUMYIIECTB M SKOJIOTHICCKUX
Ha JKUBBIC OpTaHU3MBbI npo0JieM, CBSI3aHHBIX C SJICPHON IHEPTETUKOMN
Hroro o paznemny 8
IToBTOPUTEIBLHO-0000 A0 MOTYJIb
[ToBTOpEHUE U 4 Cucrematu3anus u BrimoHeHre yaeOHbBIX 3aaHui, TPEOYIOIIIX
00001IeHne 0000111eHNEe TTPEIMETHOTO JIEMOHCTpaIlMd KOMIIETEHTHOCTEM,
CoJIepKaHMs Kypca COJICpKaHMs U OTIBITA XapaKTEPU3YIOIINX €CTeCTBEHHOHAYYHYIO
busuku 3a 7-9 Kimaccel JIESITENLHOCTH, IPaMOTHOCTb:
IPHOOPETEHHOTO — MPUMEHEHUS MTOTyYCHHBIX 3HAHUU

IPU U3yYEHHH BCETO Kypca | AJI HAYYHOTO OOBSICHEHUS (PU3HMUECKUX
(M3HKU OCHOBHOTO OOIIEr0 | SABJIICHUU B OKPY’KAIOILEH IIPUPOLE,

oOpa3oBaHus. B [IOBCEIHEBHOM KU3HU U BBISIBIICHHUS
[loaroToBKa K OCHOBHOMY (bU3HYECKIX OCHOB PsiJila COBPEMEHHBIX
roCyJJapCTBEHHOMY TEXHOJIOTUH;

9K3aMEeHY 110 (hU3HKE — MPUMEHEHUSI OCBOCHHBIX

U1 00y4aroIuxcs, HKCIEPUMEHTATBHBIX YMEHUI

BBIOPABIIMX DTOT YUEOHBIM | AU MCCIEI0BAHNSA (GU3NYECKUX SBICHUM,
npeamer B TOM YMCJIE JUIS IPOBEPKU TUIIOTE3




Y BBISBIICHUS 3aKOHOMEPHOCTEN.

Pemenne pacu€THbBIX 3a7a4, B TOM YHCJIE
IpEeANnoiarailluX UCI0Ib30BaHne (PUIUUECKUX
MOJIEJIEH U OCHOBAHHBIX HA COJIEPKAHUNU
pa3IMYHbIX pa3/IesoB Kypca PU3UKH.
BrinosiHeHUE U 3a1IUTa TPYHIIOBBIX UIU
VH]JIUBUYaJIbHBIX IPOEKTOB, CBSI3aHHBIX

C coJiep>KaHueM Kypca (HU3UKH

Hroro no pazgeny

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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IHOYPOYHOE IIVTAHUPOBAHHUE

7 xJacc

n/n

Tema ypoka

KosaunuyectBo yacos / /lata npoBegeHus

Bcero
JlaTa niaun

Mara ¢pakr

DJIeKTpoHHbIE U pPOBLIE
o0pa3oBaTtejibHbIE

pecypchbl

®u3nka — Hayka o npupoje. SABneHus
IIPUPOIBI

dusznueckue ABIECHUI

duznueckre BEININHEI U UX U3MEPCHHUC

Ypok-uccnenoanue "N3mepenne
TEMIICPATYPHBI IIPHU MTOMOIIN KUAKOCTHOT'O
TEpMOMETpA U AaTYMKA TeMIepaTyphl”

Mertobl HaydHOTO No3HaHus. OnucaHue
(hbMBUYECKUX SBICHUH C TIOMOIIBIO
Moaelen

bu6moreka [IOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccnenoanue "[IpoBepka
TUIOTE3bI: JATBbHOCTD MOJIETA IIAPHKA,
MYIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE,
4yeM OOJIbIIe BBICOTA MycKa"

Crpoenue BemecTBa. OMbITHI,
JTOKa3bIBAIOIIUE TUCKPETHOE CTPOCHHE
BEIECTBA

bubnuoreka [JOK
https://m.edsoo.ru/ff09fe0a

Z[BI/I)KCHI/IC qaCTul BCIICCTBa

bubnuoreka [JOK
https://m.edsoo.ru/ff0a013e

Ypok-uccnenopanue «OnbITHI MO
HaOIIOICHUIO TETNIOBOTO PACIIHMPEHUS
ra3oB»

10

AFpeFaTHLIC COCTOSHHA BEIICCTBA

11

OCOOCHHOCTH arperaTHbIX COCTOSTHUM
BoJibl. O6001IeHNE TTO pa3AeTy

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

«IlepBoHauanbHBIE CBEJEHMS O CTPOCHHUH
BELIECTBA»

12 Mexannueckoe BukeHue. PaBHomepHoe bubnuorexa [JOK
Y HEPaBHOMEPHOE JIBIKCHUE https://m.edsoo.ru/ff0a05c6
13 Cxkopoctb. EauHuIe: cKopocT Eggsﬁ?/ﬁzziiﬂﬁlmaomc
14 Pacuer nytu u BpeMeHU ABMKEHUS BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa HHEPTHOCTH bubnuorexa [JOK
TeI https://m.edsoo.ru/ff0a0c10
16 IInoTHOCTH BemiecTBa. Pacuer Maccel u bu6moreka [IOK
00beMa Tella Mo €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHas‘1. paborta «OnpeneneHue
IUIOTHOCTH TBEPJIOTO TEIIa
18 Pemrenue 3agay mo reMme "I110THOCTE bu6moreka [IOK
BemiecTsa" https://m.edsoo.ru/ff0al23c
Cuia Kak XapakTepuCTHUKa
19 B3auMoieicTBUA Tea. Cuiia ynpyrocTH.
3akoH ['yka
JlabopaTtopHas pabota «3ydeHue
20 3aBHCHUMOCTH pacTsbkeHus (aedopmariun)
MPYKUHBI OT MPUIIOKEHHON CHITBD)
21 [[“IBnenue Tsarorenus. Cuia TKecTu
22| 1emn Bew rexa, Peusenne sass o rone ubmotera LIOK
"Crina Tsxecti” https://m.edsoo.ru/ff0al778
23 Cuna TsKecTH Ha IpYTUX IUIaHEeTax. bubnuoreka [IOK
du3nyuecKue XapaKTePUCTHKH IIJIAHET https://m.edsoo.ru/ff0a1502
bubnmoreka [JOK
24 N3mepenue cun. lunamometp https://m.e dS(])_E).ru IFf0al8ce
25 Bec Tena. HeBecomocTh bubmotexa [IOK

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778

26 CrnoxeHue IByX CHJI, HalPaBJICHHBIX 10 bubnuorexa [JOK
OJTHOM TIpsiMOii. PaBHOIeHiCTBYIOMIAS CHJT https://m.edsoo.ru/ff0ala70

27 Pemenue 3agau no reme
"PaBHopeiicTByromast cui'"

28 Cuna tpeHus u e€ Buabl. TpeHue B bubnuotexa [JOK
NPUPOJIC U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas padota «13yuenue

29 3aBUCHMOCTH CUJIbI TPEHUS CKOJIbKEHUS bubnuotexa [JOK
OT CHJIBI IABJICHUS M XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPHUKACAIOIINUXCS] TOBEPXHOCTEN»

30 Pemenue 3aga4 Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CHIIbI
Pemenue 3agau mo remam: «Bec Temay,

bubnuorexa [JOK

31 «I'paduyeckoe n300pasKeHUE CHIDY, https://m.e dsg) ru/ff0alde0
«Cunbly, «PaBHOACHCTBYIOMIAS CHIDY — :
KonTtponbHas paboTa mo Temam:

30 «MexaHndecKkoe JBIKEHHE», «Macca,

IJIOTHOCTBY, «Bec tenay, «['padudeckoe
n3o0pakeHue cum, «CUITbDy

33 JHaBnenue. CriocoObl yMEHBIIICHUS U bu6mmoreka [JOK
YBEIUYEHUS TaBICHHUS https://m.edsoo.ru/ff0a20a6

34 JaBnenue raza. 3aBUCUMOCTD JaBJICHUS bu6mmoreka [JOK
rasa ot 00béMa, TeMIeparypsbl https://m.edsoo.ru/ff0a2376

35 Ilepenaua naBiaeHust TBEPABIMU TEIAMH, bu6mmoreka [JOK
JKUAKOCTAMM M ra3zaMu. 3akoH ITackans https://m.edsoo.ru/ff0a25b0

36 JlaBneHue B )KUKOCTH U Ta3e, BEI3BAHHOE bubnuoreka [JOK
IEHCTBUEM CHIIBI THKECTH https://m.edsoo.ru/ff0a2718

37 Pemenne 3ama4d no teme «/laBieHue B bu6mmoreka [JOK
JKUIKOCTH M rase. 3axkoH Ilackaimsy https://m.edsoo.ru/ff0a2826

bu6mmoreka [JOK

38 CooOrmmaromuecs cocyabl

HHaromt YA https://m.edsoo.ru/ff0a2970

39 I'mppaBnuueckuii mpecc bubnuorexa [IOK



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970

https://m.edsoo.ru/ff0a3136

MaunomeTtpsl. [lopuiHeBOit KU AKOCTHBIN

40
HacocC
a1 Atmocdepa 3eMin 1 IPUIHHBL €€ bubnuorexa [JOK
CYIIECTBOBAHHMS https://m.edsoo.ru/ff0a2b5a
bubmmoreka [{OK
42 Bec Bo3nyxa. ATmocdepHoe naBiieHne https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOro JaBieHHUs. bubnuorexa [JOK
Omneit Toppuuerm https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(HEPHOTO AABJICHUS OT bubnuorexa [JOK
BBICOTHI HaJl YPOBHEM MODS https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepouns. ATmochepHoe bubnuorexa [JOK
JIaBJICHUE Ha PA3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3agau mo reme " AtmochepHoe
naBieHue"
47| morpymenmos  m reno, Apuniezo ubmotera LIOK
R - AP s https://m.edsoo.ru/ff0a3276
cuiia
8| samamcuniouch oum achorsytoue ma bubmorera LIOK
H o A yrom https://m.edsoo.ru/ff0a33fc
TE€JI0, IOTPYKEHHOE B )KHJIKOCTh)
Jlaboparopnas paboTa o Teme
49 «HccnenoBanue 3aBUCHMOCTH Beca Tela B bubnuoreka [JOK
BOJIC OT 00BbEMA MOTPYKEHHOM B https://m.edsoo.ru/ff0a3514
KUJKOCTb YaCTU TEJIa»
bubnuoreka [JOK
>0 Hnaarme Ten https://m.edsoo.ru/ff0a3a96
JlaGopaTopHas pabora
51 "KoHcTpynpoBaHue apeomMeTpa uim
KOHCTPYHPOBaHUE JIOJKU U OTNpe/IeTICHHIE
e€ rpy30no0abEMHOCTH"
52 Pemenue 3amau no temaM: «IlnaBanue bu6mmoreka [JOK



https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

cynoB. Bo3nyxomnnaBanue», «/laBnenue
TBEPJIbIX TEJ, JKUJIKOCTEU U Ta30B»

https://m.edsoo.ru/ff0a3654

KonTtposneHas padota no Teme «/laBienue

53 TBEPJIBIX TEJ, JKUJIKOCTEU U Ta30B»
bu6mmoreka [IOK
>4 Mexamieckas padora https://m.edsoo.ru/ff0a3f82
bubmmorexa [{OK
95 MouocTs. Eurmiet MOMHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenosanue "Pacu€r MoiHoCTH,
pa3BUBAaEMOU MPU MOIBEME TIO JiecTHHUIIE"
57 [IpocTeie MexaHu3MBI. Phryar.
PaBHOBecue cuil Ha ppryare
Peruaru B Texuuke, ObITY U IPUPO/IC.
58 JlabopaTtopHnast pabota <<}£/Iccnpez11())13§HHe bubmorexa I[TOK
N https://m.edsoo.ru/ff0a478e
YCIIOBUN PaBHOBECHUS pblyara
59 Pemrenue 3aga4q mo teMe «YCI0BUS bu6moreka [IOK
PaBHOBECHS phIYara» https://m.edsoo.ru/ff0a48a6
Koaddumuent monesnoro aercTeus
MexaHusMma. Jlaboparopnas pabora
60 .
«3mepenue KII/] nakioHHOM
IIJIOCKOCTH
61 Pemenne 3agau mo teme "Pabora, bu6mmoreka [JOK
MoIHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
62 Mexanuyeckas sHeprus. Kunernueckas u bubnuoreka [JOK
MOTEHIHAIbHAS DHEPIHSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKON bubnuoreka [JOK
SHEPTUH https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT I10 TEME
"DKCIEpUMEHTAIBHOE ONIPEAETICHUE
64 W3MEHEHHUS KUHETUYECKON 1

MOTEHIUAJIBLHON SHEPTUU IPU
CKATBHIBAHUU TeEJIA 110 HAKJIOHHON
IJIOCKOCTH"



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

Kontponsnas padora o teme «Pabora u

65 1
MOILIHOCTb. DHEPIHs»
66 PesepBHblil ypok. PaboTa ¢ TekcTamu 1o 1 bubnuorexa [JOK
teme "MexaHn4yecKoe JBIKeHHE" https://m.edsoo.ru/ff0adee6
| Sty P e | Buarrs 0K
o "pn ’ https://m.edsoo.ru/ff0a4ffe
JKUIKOCTEN U Ta30B
PesepBubiit ypok. PaboTta ¢ Tekcramu no
68 n n 1
teMe "PaboTa. MouHocTh. DHeprus
OBILEE KOJIMYECTBO YACOB I10 68 (1p 3w, 1p | 4 12
I[TPOT'PAMME 12 4.)
8 kuacc
Ne KoanuecTBo yacon/JlaTa npoBeaeHusi ekTpoHHbIEe U POBLIE
Tema ypoka
n/n Bcero JlaTa mian Jlara gakr o0pa3oBaTejibHbIE PeCYPChI
L | amenmaceror reopn 1 onsrse ) BuGmiorexa LIOK
P https://m.edsoo.ru/ff0a5256
TIOATBEPIKICHUS
2 Macca u pa3mMep aTOMOB ¥ MOJIEKYJI 1
3 Monenu TBEpIOT0, KUAKOTO U Ta3000pa3HOTO 1 bubmmoreka [JOK
COCTOSIHHI1 BelllecTBa https://m.edsoo.ru/ff0a540e
OOBsicCHEeHHE CBOMCTB TBEPIOTO, KUIAKOTO U
4 ra3000pa3HOr0 COCTOSHHH BEIECTBA HA OCHOBE 1
MOJIOKEHUI MOJIEKYJISIPHO-KUHETUYECKON TEOpUH
5 K o 1 bubmnoreka [IOK
PHCTAJUTITCCIHE 1 aMOpHpIC Tena https://m.edsoo.ru/ff0a5800
6 CmaunBaHMe U KanwisipHOCTh. IloBepxHOCTHOE 1 bubmmorexa LJOK
HATSDKCHUE https://m.edsoo.ru/ff0a5530
7 TemnnoBoe paciiupeHue U cxaTue 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
8 TemmepaTypa. CBs3b TeMIepaTypbl co CKOpocThio| 1



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

TCIIJIOBOI'O ABMIKCHU S YaCTHUIL

Buytpennss sneprus. CriocoObl H3MEHEHUS

bubmnoreka LIOK

9 BHYTpPCHHEH DHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buapl Termmonepeaaun brbimorexa [OK
a pel https://m.edso0.ru/ff0a6412
11| memomssommme remionu cvoors seueers BuGmorera IOK
1 T e https://m.edso0.ru/ff0a65c0
MaTepUasioB B IEIAX SHEProcOePEKEHUs
12 KoangecTBo TemnoTel. Y AeibHas TEIIOEMKOCTD Eubmorexa [JOK
: https://m.edsoo.ru/ff0a6976
13 YpaBHenue TermioBoro 6ananca. TermmooOMeH u bubmoreka [IOK
TEIIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
Lo | tepopuus e Moo e o 10K
N " p A https://m.edsoo.ru/ff0a6a98
Tropssucu BOJbI
Pacuer komnyecTBa TEMIOTHI, HEOOXOAUMOIO JIJIs
15 HarpeBaHus Tejla U BBIICIIEMOTO UM TIPH
OXJIAXKIACHUHU
16 JlaGoparopnas padora "OnpezeneHue yaeabHOH bubmoreka [IOK
TEIIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0aébb0
17 OHeprusl TOIUINBA. Y AebHAs TEIIOTa CTOPAHMS bubmorexa HOK
p s P https://m.edsoo.ru/ff0a7b5a
18 InaBnenue u oTBep/iIeBaHNE KPUCTALTAYECKUX bubmoreka [IOK
Ten. Y aeapHas TEIIoTa MIaBIeHUs https://m.edsoo.ru/ff0a71d2
Jlabopartopnas pabora "OnpeneneHue yaeabHON bubmmoreka [JOK
19 " :
TEIIOTHI TUIABJICHUS JIbAA https://m.edsoo.ru/ff0a72fe
Bbubnuoreka IJOK
20 [TapooGpa3oBanne u KoHAeHCanus. Mcapenue https://m.edsoo.ru/ff0a740c
1 | e e entors potpescan o 10K
. L. PATyp https://m.edsoo.ru/ff0a786¢
KHIICHHS OT aTMOC(HEPHOT0 JIABICHUS
22 | "Onpexerenme omocutenmon siasnooT Butmorera LIOK
el X https://m.edsoo.ru/ff0a7628
BO3/IyXa
23 Perienue 3a1a4 Ha onpeiesieHHe BIAKHOCTH



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
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https://m.edsoo.ru/ff0a7628

BO3/YyXa

HpI/IHHI/IHLI pa6OTI)I TCIIJIOBBIX JIBMI: aTeIIeH.

24 [NapoBas TypOuHa. JIBuraTeinb BHYTPEHHETO
CropaHus
o5 KIIJl TeroBoro neuratens. TernaoBbie bubmuoreka IJOK
JIBUTATEIIM M 3aIIUTa OKPYKAIOMIEH CpeIbl https://m.edsoo.ru/ff0a7c7c
2 3aKOH COXpaHEHUs U NMPEBPAIICHHUS SHEPTUU B
TEIUIOBBIX IPOIleccax
[ToaroroBka K KOHTPOJILHOM paboTe O TEME
27 "Timomﬂe SIBJ'IeHI/ISII) I/I3MeH£1He arperaTHhIX brbimorexa [OK
. “ P https://m.edsoo.ru/ff0a83f2
COCTOSIHUH BeIeCTBa
Konurponsuas pabora mo teme "TemnnoBsie
28 SIBJIeIfI/ISI H3M£H€HI/IC arperaTHbIX COCTOSTHUN bubmmorexa LIOK
o P https://m.edsoo.ru/ff0ag86ae
BEIECTBA
29 OnexTpusanus Tei. J[Ba poma 3IeKTpUUECKUX
3apsIIOB
30 Ypok-uccienoBanue "IIEKTPU3AIHIS TEI
WHIIYKITHEH ¥ TIPHA COMMPUKOCHOBEHUN"
31 B3anMopelicTBre 3apsDKEHHBIX TEJ. 3aKOH bubmoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpudeckoe moie. HampspkeHHOCTh
32 3JIEK Tpnqecxoro mojis. I IfH HII C [TO3UIIHH bubsmorexa [OK
P - LIPHHIMIT CyTep H https://m.edsoo.ru/ff0a8a0a
AJICKTPUICCKHX TTOJICH
33 Hocwurenu snekrpudeckux 3apsjioB.
OnemenTapHbii 3apsa. CTpoeHue aToMa
34 [IpoBOIHUKY U TUANEKTPUKU. 3AKOH COXPAHEHHUS bubmmoreka [JOK
AIIEKTPUIECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4y Ha NpUMEHEHHE CBOUCTB bubmmoreka [JOK
DIIEKTPUYCCKUX 3aPSIOB https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUN TOK, YCIOBHUS €r0
36 c eTcI;BOBaHm I/ICTZIIIHHKH AIEKTPUYECKOTO bubmorexa LHOK
yi ' p https://m.edsoo.ru/ff0a95a4
TOKa
37 JleficTBUS DIIEKTPHUUECKOrO TOKa brbmorexa [IOK
P https://m.edsoo.ru/ff0a96b2
38 Ypok-uccinegopanue "JleHcTBUE IEKTPUUECKOTO



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
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TI0JISI Ha TIPOBOJTHUKH U TUAJIEKTPUKH"

SHGKTpI/I‘IGCKI/If/i TOK B MCTaJll1aX, JKUAKOCTAX U

bubmnoreka LIOK

39 rasax https://m.edsoo.ru/ff0a9838
40 DJeKTpUYecKas IIeNb U €€ COCTAaBHBIC YaCTH
a1 Cuna toka. JlJaGoparopHas pabdora "U3mepenue u bubmuoreka IJOK
pEryJIupoBaHHe CHIIbI TOKA" https://m.edsoo.ru/ff0a8bd6
o | e P Boney Busoresa LK
pATOPHA p ,P https://m.edsoo.ru/ff0a%e14
pEryJIMpoOBaHUE HANPSKCHUS
43 CompoTuBiieHHE TPOBOTHHUKA. Y IETHHOE bubnuoreka IJOK
COMPOTHBJIEHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGoparopHas pabora "3aBUCHMOCTD
3JIEKTPUYECKOTO CONPOTUBIIEHUSI IPOBOTHUKA OT bubmoreka [IOK
44 .
€ro JUTHHEI, IJIOIAIN TIOMEPEYHOr0 CEIEHUS 1 https://m.edsoo.ru/ff0aa738
Marepuana"
45 3aBUCHMOCTH CHUIBI TOKA OT HAIPsDKEHUS. 3aKOH bubmoreka [IOK
Owma Juis yJacTKa [EmH https://m.edsoo.ru/ff0aad44a
JlaGopaTtopnas pabota "HccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, HAYIIIETO Yepe3 bubmoreka [IOK
46 .
PE3UCTOP, OT COMPOTHUBJICHHS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HampspKeHHs Ha pe3ucrope”
47 [TocnemoBaTensHOE U TTapaJIEIEHOE COSTUHEHUS
MIPOBOJTHUKOB
o | oo e Tomema e e 10K
p p N 8 https://m.edsoo.ru/ff0aaa58
COCIIMHEHUH JBYX PE3UCTOPOB
o | Rorercpnes e Tomns npsas o e 10K
”p p A https://m.edsoo.ru/ff0aadle
PE3UCTOPOB
Pemenue 3aga4y Ha npuMeHeHue 3akoHa OMa 11 Bbubnuoreka IJOK
50 .
Pa3IUYHOrO COSIMHEHHS IPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a
51 Pabora 1 MOIIHOCTH AIEKTPUUECKOr0 TOKa. 3aKOH Bbubnuoreka IJOK
Jxoyns-Jlenna https://m.edsoo.ru/ff0ab124
52 Jlaboparopnas padora "Onpenenenue paboTsl 1 bubmmoreka LJOK

MOIIHOCTHU 3JICKTPHUICCKOI'O TOKa"

https://m.edsoo.ru/ff0ab3e0
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QHGKTpI/I‘IGCKI/Ie Oy u HOTpC6I/ITCJ'II/I

53 ANIEKTPUYECKO 3Hepruu B ObITy. KopoTkoe bubmmorexa [IOK
P P Y. op https://m.edsoo.ru/ff0ab660
3aMBIKAaHUE
[ToaroroBka K KOHTPOJIBHOM pabOTe MO TeMe
54 "DIEeKTPUYECKUE 3apsAIbl. 3apsDKEHHBIE Tela U UX bubmuoreka IJOK
B3aUMOJICUCTBHS. [1OCTOSHHBIN 3JIEKTPUUCSCKUI https://m.edsoo.ru/ff0abd2c
TOK"
KonTposnbsHas padota 1o TeMe "DeKTpruIecKue
55 3aps Ii)I 3a SDIFGHHLIC Tela M uX B3amfo efcTBUs brbimorexa [OK
DAL 3aps . N A ) https://m.edsoo.ru/ff0abea8
ITocTOSIHHBIN IEKTPUUECKUN TOK
56 ITocTostHHBIE MArHUTBI, UX B3aUMOJICHCTBHUE
Ypok-uccnenopanne "M3yueHne moneu bub6mmoreka IJOK
57 " :
[TOCTOSHHBIX MArHUTOB https://m.edsoo.ru/ff0ac3d0
58 MaruauTHOE Toj1e. MarHuTHOE 1mojie 3eMITH U ero bu6mmoreka IJOK
3HAYCHHUE IS JKU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmnswiT Opcrena. MarHuTHOE moIe
59 3JeK HEeCKI([)ro ToKka MarHuTHoe 1moJie KaTyIIKu bubmorexa HOK
P ym https://m.edsoo.ru/ff0acld?
C TOKOM
[IpumeHeHue 2JIEKTPOMArHUTOB B TEXHUKE.
60 H§60 aTopHas a6(£)Ta "W3ydyeHue neicTBUs bubmorexa HOK
paTopHas p i A N https://m.edsoo.ru/ff0ac74a
MarHMTHOTO TOJISl HA POBOJHUK C TOKOM
DNeKTpOIBUTATENh TIOCTOSHHOTO TOKA.
Hcnonp3oBaHue 351EKTpOIBUraTeneii B
61 TEXHUYECKHUX YCT oﬁcfij Y Ha TPAHCIIOpPTE buomorera [IOK
yerp " p pTe. https://m.edsoo.ru/ff0ac86¢c
Jlaboparopnas padora "KoHcTpynpoBanue u
M3y4eHne padOThI ANEKTpOaBUTATENS "
62 OmnbiTel @apanesi. 3aKOH 3JIEKTPOMAarHUTHOU
unaykuuu. [Ipasuio Jlenna
OnexTtporeneparop. CrocoOsI MOMTydeHus
63 AIEKTPUYECKOI SHEPTrur. DINEKTPOCTAHIINH Ha
BO300HOBIISIEMBIX ICTOYHUKAX SHEPTHU
64 [TomroroBka kK KOHTPOIBHOM paboTe 1Mo TeMe
"DnekTpuyecKkie U MarHUTHBIE SIBICHUS"
65 Kontponbhas pabora no Teme "DneKTpuiecKue u bubnmmoreka LJOK

MarHuTHLIE IBeHus"

https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
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66 PesepBHsiii ypok. Pabota ¢ Tekctamu 1o Teme 1 Bbubmmoreka LJOK
"TemnnoBsie siBICHHS" https://m.edsoo.ru/ff0accbe
67 PesepBHbiii ypok. Pabota ¢ TekcTamu 1mo Teme 1 Bbubmmoreka LJOK
"TIOCTOSIHHBIH AMEKTPUICSCKHIA TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHbIii ypok. Pabora ¢ Tekctamu 1o Teme 1
"MarauTHbIC SIBJICHUS"
OBIIEE KOJIMYECTBO YACOB 110 I[IPOTPAMME 1648 5(‘;1; 24, 1p
9 kaacce
KosunyecTBo yacoB JJIeKTPOHHbIE
Ne uudposbie
Tema ypoka
/i yp Beero KOﬁHTpOJIbeIe HpﬁaKanecmle 0BpasoBaTeabHbIC
padoThI padoThI pecypeb
Mexannueckoe aBr>keHne. MarepuaiibHas
1 touka Cucrema orcuera. OTHOCHTENBHOCTL | 1
MEXaHUYECKOTO IBUKECHHUS
PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHUE
HepaBnoMepHoe npsaMosiiHeitHoe bubnuoreka [JOK
2 1
nBrokeHue. CpeHsisi ¥ MTHOBEHHas https://m.edsoo.ru/ff0ad19a
CKOPOCTb
3 [IpsiMonMHENHOE pABHOYCKOPEHHOE 1 bubnuoreka [JOK
JBUKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NPSAMOJIMHENHOTO
4 PaBHOYCKOPEHHOTO ABIKeHUA. ['paduk 1
CKOPOCTH
JIaboparopHas padota "Onpenenenue
5 CKO peHI/I$113 Teﬂalto npu aBHopcio CHHOM 1 1 bubmiorexa [IOK
yeKop Prp . yexop " https://m.edsoo.ru/ff0adb18
JIBUKEHUH 110 HAKJIOHHOM MJIOCKOCTH
6 CBoOoHoe nanenue Ten. OneiTel [anunes 1
bu6mmoreka [JOK
7 PaBHOMEpHOE NBUXKEHUE IO OKPYKHOCTH. 1

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

[Tepuon u yactora oOpamieHus. JInneitnas u
yrioBas ckopoctu LleHTpocTpeMuTenbHOe

YCKOpEHHUE
. bu6mmoreka [{OK
8 IIepssiii 3ak0oH HeroToHa. Bektop cuisl https://m.eds0o. ru/ff0ac612
9 Bropoi1 3akon HeroTona. bubnuorexa [JOK
PaBHOielicTBYIOIIAs CHIla https://m.edsoo.ru/ff0ae72a
10 Tpertwnit 3akon Herotona. Cyneprno3umust bubnuotexa [JOK
cuil https://m.edsoo.ru/ff0ae982
11 Cuna ynpyroctu. 3akoH ['yka Pemenue bubnuotexa [JOK
3a1a4 https://m.edsoo.ru/ff0aeca2
JlabopaTtopHas pabora «OnpenencHue bubnuorexa [JOK
12
YKECTKOCTH MPYKUHBI https://m.edsoo.ru/ff0aee28
bu6moreka [IOK
13 Crna Tpemns https://m.edsoo.ru/ff0af738
14 JlabopaTtopHnas paborta "OnpeneneHue bubnuoreka [IOK
ko3 durmenTa TpeHUs CKOTHKCHHS " https://m.edsoo.ru/ff0af8be
15 Pemenne 3agad mo teme "3aKoHBI bubnuorexa [JOK
Hprorona. Cuna ynpyroctu. Cuna tpenus" https://m.edsoo.ru/ff0afb8e
C
16 | marotemus, Vexopenne croSonoro Butmiotexa LIOK
' p a https://m.edsoo.ru/ff0af044
NaJeHUs
17 [IepBas kocMUUeCcKast CKOPOCTb. bubnuoreka [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHOW TOUKH.
AbcomotHo TBEpAOE Teno. PaBHOBecue bubnuoreka [JOK
18 R I :
TBEPAOTO Teja C 3aKPEMIEHHON OCBIO https://m.edsoo.ru/ff0afe36
BpaueHuss MoMeHT cuibl. LleHTp Tspkectu
K
19 | "Mexmmoccxoe e, Butmtorexa LIOK
N a " ' https://m.edsoo.ru/ff0b06ec
B3aunmoseiictBue ten
20 Nmnynsc Tena. Umnynse cuibl. 3aKoH bubnuorexa [IOK

COXPAHEHHUs UMITyJIbCa. YIIPYroe U

https://m.edsoo.ru/ff0b07fa
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https://m.edsoo.ru/ff0afb8e
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HEYNPYroe B3aUMOJICHCTBHE

21 Mexanndeckasi paboTa U MOITHOCTh bubmorexa [JOK
p m https://m.edsoo.ru/ff0b0a84
29 PaboTa cuIiIbl TSDKECTH, CHITBI YIIPYTOCTH H bubnuorexa [JOK
CHUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «Onpenernenue
23 pabOThI CHITBI TPEHUS TIPH PABHOMEPHOM
JIBUKCHHH TEJa 110 TOPU30HTATBHON
TTOBEPXHOCTH»
24 Cs13b sHepruu 1 padoTsl. [loTeHnmanbHas
SHEPruUs
o5 Kunernueckas sneprus. Teopema o bubnuoreka [JOK
KMHETUYECKON SHEPrUHU https://m.edsoo.ru/ff0b0c32
26 3aKOH COXpaHEHHUs PHEPTUU B MEXaHUKE
JlabopaTtopHas paborta «/3y4yeHne 3akoHa bubnuoreka [IOK
27 _
COXpPAHEHUS SHEPTUI) https://m.edsoo.ru/ff0b12fe
28 KonebarenpHoe ABMIKEHHE U €TO bubnuorexa [JOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
29 3aryxatomue KojieOaHus. BeiHyK1eHHBIE bubnuoreka [JOK
koJyiebanus1. Pesonanc https://m.edsoo.ru/ff0b20f0
30 MaremaTuyecKuil U NPY>KUHHBIA MassTHUKU
31 [IpeBpaieHue 3HePrur Mpu MEXaHUYECKUX
KOJICOaHUAX
JlaGopaTtopHas pabora «OnpeneneHue
32 qaCTopTH Hpne Ifona KOJ‘IC68.§I/I§I bubanorexa LIOK
p https://m.edsoo.ru/ff0blaec
MPYKUHHOTO MasiTHUKa»
Jlaboparopnas pabota «IIpoBepka
33 HeBaBli/ICI/Il\l/jI)OCTI/IpHe nojaa IlzonegaHHﬁ rpys3a bubmorexa LIOK
PHOA py3a, https://m.edsoo.ru/ff0b197a
MO/IBEIIIEHHOTO K HUTHU, OT MaccChl Tpy3a»
Mexanuueckue BosHbl. CBOICTBA
bu6mmoreka [JOK
34 MEXaHUYEeCKUX BOJH. [Ipo1osbHbIE 1

MONICPCUYHBIC BOJIHBI

https://m.edsoo.ru/ff0b21fe



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
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https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
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35

3Byk. PacnpocTpanenue n oTpaxeHUe 3ByKa

I'poMKOCTB 3ByKa M BBICOTA TOHA.

36 o
AKYCTHYECKHI pe30HaHC
37 I'poMKOCTB 3ByKa M BBICOTA TOHA. bubnuorexa [JOK
AKYCTUYECKHI pe30HAHC https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJIBHOM paboTe MO
38 Telvile "3aKOHBI COX I’:HCHI/ISI l\I/)[exaHquCKHe bubmmorexa LIOK
p " ) https://m.edsoo.ru/ff0b25f0
KoJIeOaHUsI U BOJTHBI
KonTtponbHas padoTa o Teme "3aKoHbI
39 coXpaHeHHUs. MexaHnvecKue KoJieOaHus n
BOJIHBI"
40 DJIEKTPOMArHuTHOE MOJIE. bubnuorexa [JOK
DJIEKTPOMArHUTHHIEC BOJIHBI https://m.edsoo.ru/ff0b2abe
a1 DJIEKTPOMArHuTHOE MOJIE.
DeKTPOMarHUTHbIE BOJHBI
42 CBoiicTBa AIEKTPOMAarHUTHHIX BOJIH bubmorexa LIOK
P https://m.edsoo.ru/ff0b2fe6
43 Pemenue 3a1ay Ha onpe/esieHne YacTOThl U
JUIMHBI 3JIEKTPOMArHUTHOM BOJIHBI
44 DJIEKTpOMarHuTHas IpUpoJia CBETA. bubnuoreka [JOK
CkopocTts cBeTa. BonHOBBIE CBOWCTBA CBETa https://m.edsoo.ru/ff0b31d0
Hctounuku ceta. [IpsamonnHeitnoe
45 acrpoCTpaHeHUe CBgTa 3atmenus ConmHua bubmiorexa [IOK
pactpocip ’ https://m.edsoo.ru/ff0b3658
u JlyHbl
3aKkoH OTpaXkKe€HHUs cBeTa. 3epkana. Pemenue
46 3a/1a4 Hali)'l MMEHECHHE 3a1<0§a OTpPAXKEHUS bubmiorexa [JOK
p p https://m.edsoo.ru/ff0b38c4
CBETa
47 IIpenomienue cBera. 3aKOH MPEIOMIICHHUS bubnuoreka [IOK
CBETa https://m.edsoo.ru/ffOb3aea
48 [lonHoE BHYTpEHHEE OTPAXKEHHE CBETA. bubnuorexa [IOK

Hcnonp30BaHue MOJHOTO BHYTPCHHCTO

https://m.edsoo.ru/ff0b3c5c
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https://m.edsoo.ru/ff0b3658
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OTPAKCHUS B OIITUYCCKHUX CBCTOBOJAAX

Jlaboparopuas pabota "HccrienoBanue
3aBUCHMOCTH YIJIa MPEIOMIICHUS CBETOBOTO

49 Jy4ya OT yIJla aJieHus Ha rpaHule "BO3IyX-
cTekno""
bu6mmoreka [{OK
50 JIun3el. OnTHYeCKast CUjia JIMH3BI https://m.edsoo. ru/fob3f2c
o1 [TocTpoenue n3o0paxeHuil B TMH3aX bubmorexa [JOK
P p https://m.edsoo.ru/ff0b444a
JlaboparopHas padota "Onpenenenue
52 box EHI)FEH ;CETOSIIII/ISI HIZ)I:ITJ;;C}:(I)I‘JI bubmiorexa HOK
Y P . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMparoIel JTMH3bI

53 I'ma3 kak ontuyeckasi cucteMma. 3peHue bubmorexa LJOK

https://m.edsoo.ru/ff0b4684

54 JHedextol 3penust. Kak coxpaHuTh 3peHHe
Pa3noxxenue 6enoro cBeTa B CIIEKTP.

55 OHIJ)IIT:: II{T}OTOIJ{Ia rCJIE}KTeH?IC e bubmorexa LIOK

) https://m.edsoo.ru/ff0c0f4c
CHEKTpaJIbHBIX 11BeTOB. Jlucnepcus cBeTa
JlaGopaTtopHnas padota "ONBITHI 11O

56 Pa3IoKEHUIO OEJIOT0 CBETa B CIEKTP U bubnuoreka [JOK
BOCHPUATHIO I[BETA MPEAMETOB MIPH UX https://m.edsoo.ru/ff0c0e2a
HaOJIIOCHUH Yepe3 [IBETOBbIC (PUIHTPHI"

BonHoBbIE cBOMCTBA CcBETa: AUCIIEPCHS,

57 untepdepenus u audpaxius” OnbIThI bubnunoreka [JOK
Pezepdopna u mranerapHas MoJieib aToMa https://m.edsoo.ru/ff0c12a8
[Tocrynarel bopa. Monens atoma bopa

58 Hcnyckanne U MOTJIOMEHUE CBETa AaTOMOM. bubnuoreka [IOK
KBanTsl. JInHeNYaTbIe CIEKTPHI https://m.edsoo.ru/ff0c144c

59 PannoakTuBHOCTH U €€ BUIBI bubmorexa LIOK

8 a https://m.edsoo.ru/ff0c1672

60 Crpoenue atomHoro siapa. Hykionnas bubnmoreka [JOK
MOJIENb https://m.edsoo.ru/ff0c18ac

61 PannoaktusHble npeBpamenus. M30Tomnsl bubnuorexa [IOK
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Ilepnon nonmypacnazna

https://m.edsoo.ru/ff0clal4

SAnepHblie peakuu. 3aKOHBI COXPaHEHUS

62 3apsJI0BOTO ¥ MacCOBOTO YHCENl DHEPTUs 1 bubnuotexa [JOK
CBSI3M aTOMHBIX siziep. CBsI3b Macchl U https://m.edsoo.ru/ff0c1c58
SHEPT U

63 Peakuuu cuHTe3a u eneHus saep. 1 bubnuotexa [JOK
Wcrounuku sneprun CoJiHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
KonTpomabnas paborta no teme

64 "DJIeKTPOMarHUTHOE TIOJIE. 1
DneKkTpoMarHuTHbIe BOJHBL. KBaHTOBBIE
SIBIICHUS"
[ToBTOpenue, o606meHue. JlaboparopHbie bubnuorexa [JOK

65 N 1 1
paboTsl o Kypcy "B3aumonericreue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6obmenue. Pemenne
pacueTHBIX M KaU€CTBEHHBIX 3a]1a4 110 TeEMe

bu6moreka [IOK

" 1

66 TeHHOBLI(E nporecchl KITJI TermmoBbix https://m.edsoo. ru/ff0c2572
nBuUraresneil 3akoHbl COXpaHEHHUS B
MeXaHHuKe "
[ToBTOpenue, 06006meHue. JlaboparopHbie bubnuoreka [JOK

67 1 1
paboThl o Kypcy "CBeToBbIC sIBJICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpeHue, 0606menue. PaboTta ¢

68 Tekcrtamu 110 TeMe "KoireOaHus 1 BOJTHBI 1 bubmuoreka [JOK
CgeroBbie siBieHUss KBanToBas u sijepHast https://m.edsoo.ru/ff0c2e82
¢$uzuka "

OBIIEE KOJIMYECTBO YACOB I10 63 12

I[TPOTPAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TIPOLECCA
OBSA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YYUEHUKA

» dusuka, 7 xknacc/ [lepeimkun A.B., UBanoB A.W. Mocksa: [Ipocsemenue, 2023

» Gusuka, 8 knacc/ [leprimkun A.B., BanoB A.W. Mocksa: [Ipocsemenue, 2023

» dusuka, 9 knacc/ [lepeimkun A.B., I'ytauk E.M., UBanoB A.W. Mocksa: [Ipocsemienue, 2023

Ludposrie 06pazoBaTesibHbIE pecypchbl U pecypchbl CeTH HHTEPHET, MATEPHAIbHO-TEXHMYECKoe o0ecneyeHne
o0pa3oBaTeILHOrO0 npouecca (yaedHoe 000pyroBanue, 000py1oBaHue 1Jis MPOBeAeHUSA NPAKTUYECKUX PadoT)

http://school-collection.edu.ru/collection EctecTBeHHO-HayuHbIe 3KkciepuMeHTh — Pusnka: Komtekmus Poccuiickoro
00111e00pa30BaTeIbHOTO TIOpTaja

http://experiment.edu.ru OTKpbITHII KOJIeHK: DU3NKa

http://www.physics.ru DeMeHTbI: OMYJISPHBIN CalT 0 (yHIaMEHTAJIBHOW HayKe

http://www.clementy. ru Beenenne B HAHOTEXHOJIOTHH

http://nano-edu.ulsu.ru BupryansHblii MeTOAMYCCKU KaOMHET yunuTest Gusnuku u actpoHomun: cailt H.H. 'omynuHoM
http://www.gomulina.orc.ru BupTyanbHslii ¢pu3mMaT-Kiacc: 00IIeropoACKON CaAlT capaTOBCKUX YUHTEIICH
http://www.fizmatklass.ru BupTyansHblii (OHI €CTECTBEHHO-HAYYHBIX M HAYYHOTEXHUYECKUX IP(DHEeKTOB «DPdekTruBHAs HUIUKA»
http://www effects.ru I'azera «®uzuka» Uzngarensckoro noma «IlepBoe ceHTIOps»

http://ens.tpu.ru 3anumaTenpHas (pU3MKa B BOIIpocax U oTBeTax: caiT B. Enpkuna

http://ido.tsu.ru/schools/physmat 3aounast ¢puszuko-rexuudeckas mkoia mpu MOTU

http://www.school.mipt.ru UndopmaTtuka u ¢usuka: caiit yuurens ¢uszuku u uapopmaruxu 3.3. [llakyposa
http://teach-shzz.narod.ru MadopmarrioHHbIe TEXHOJIOTHH B TipenoaaBannu ¢pu3uku: cait W.5. Owmmnmosoit
http://ifilip.narod.ru MadopmannonHsie TeXHOIOTHH Ha ypokax (pu3uku. IHTepakTUBHAS aHUMAITUS
http://fizkaf.narod.ru KBant: HayqHO-IOMyISIpHBIN (PU3UKO-MAaTEeMAaTHUSCKHH JKypHAI

http://kvant.mccme.ru Knaccnast pusuka: caiit yuurens pusuku E.A. bangunoi

http://physics.i0so.ru Jlaypeatsl HOO€IEBCKOM MpeMuu 1o pu3nKe



http://n-t.ru/nl/fz Matepuansr kadenpsr oomeit pusuku MI'Y um. M.B. JlomoHOCOBa: yueOHBIC MOCOOUS, (HPU3MUESCKHIA TPAKTUKYM,
BUJICO- M KOMITBIOTEPHBIE IEMOHCTPAIINU

http://www.phys.spbu.ru/library Mup ¢usuku: nemoHcTpanuu GU3HIECKUX IKCIICPUMEHTOB
http://demo.home.nov.ru O6pazoBarensubie MaTepuaibl o ¢puzuke GTU um. A.®. Nodde
http://edu.ioffe.ru/edu Ob6yuatomue TpexypoBHeBbIe TeCThI 0 ¢usuke: caiit B.U. Perensmana
http://www.physics-regelman.com OnaiiH-nipeoOpa3oBaTelb SAMHHII H3MEPEHHS http://Www.
decoder.ru IlopTan ecrecTBeHHbIX HayK: Du3nka

http://www.e-science.ru/physics I[Ipoekt AFPortal.ru: actpodusnyeckuii mopran

http://www fizika.asvu.ru Pemenus 3aga4 u3 ydeOHHUKOB 10 (PU3MKe

http://metod-f.narod.ru CamoTectupoBaHue HIKOJLHUKOB 7-11 KI1acCOB ¥ aOUTYPUEHTOB 10 (hU3UKE
http://teachmen.csu.ru®u3rka B aHUMaIIASIX

http://gannalv.narod.ru/fiz ®u3uka BoKpyr HacC

http://physics03.narod.ru ®uszuka a1 Beex: 3aga4uu Mo GUHKE ¢ PEIICHUSIMHU
http://www.vargin.mephi.ru @u3uka.py: CalT a1t yyaniuxcs u npemnojaaBareiaeii GU3nku
http://www eidos.ru/olymp/physics MockoBckasi peruoHaJIbHasl OJIMMITHA/IA ITKOJILHUKOB
CITUCOK YYEBHOI'O OBOPYJIOBAHUSI KABUHETA «®U3UKA»

O6opynoBaHue KomnuectBo
JlaGopaTopHbIii IITATHB 1
Hab6op nun3 1
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[Tpunoxenue k padboueit
nporpamme 1o ¢usuke 7-9 Ki.

CUCTEMA OLHEHKHA NTOCTUXEHMUSI IIVIAHUPYEMBIX PE3YJIBTATOB
Kputepun oueHuBanus pa3inuHbiXx GopM paboThl 00yHaIOIIMXCS HA YPOKE.
OCHOBHBIMU BUJIAMU KOHTPOJISI 3HAHUHN ydaITUXCsl SIBJISIFOTCS YCTHAs MPOBEpPKa 3HAHUMN: GPOHTATBHBINA ONPOC, MHANBUYTHHBIH
ompoc, KOHTPOJIbHAS padoTa.
dopmamu MMCbMEHHOM MPOBEPKU 3HAHUU SIBJISIOTCS TPaKTHUECKast paboTa, KOHTPOJIbHBIC(CAMOCTOATENIbHBIC) PA0OTHI, TECTOBAS
IPOBEpPKA 3HAHUYW U MUCHbMEHHBIE 3aUETHI.
OuneHka yCTHOr0 OTBeTA.
Orenka “5” cTaBUTCS €ClU:
* MIOJTHO PACKPBITO COJIepKaHUE MaTepralia B 00beMe MporpaMMbl U yueOHHUKa;
* YETKO Y MPABUJIBHO JIaHBI ONPEICIICHUS U PACKPHITO COAEPKAHUE TTOHSTUI;
* BEpHO, MCIMOJIb30BAHbI HAYYHBIE TEPMUHBI;
* IS I0KA3aTeIbCTBA UCTIOJb30BaHbl Pa3IMUHbIE YMEHUS, BBIBOJIBI U3 HAOJFOJCHUHN U OIBITOB;
* OTBET CaMOCTOSITEJIbHBIN, HCIIOJIb30BAaHbI paHee MPUOOPETCHHBIC 3HAHUS.
Onenka “4” cTaBUTCA €CJIH:
* PAaCKpBITO OCHOBHOE COJIEp>KaHHE MaTepHralia;
* B OCHOBHOM IPaBWJILHO JIaHbI ONPEICICHUS MMOHSITUN U UCTI0JIb30BaHbl HAYYHbIC TEPMUHBI,
* OTBET CaMOCTOSTEIbHBIN;
* OIIpeJIeICHUS MIOHATHN HEMOJIHBIC, TONMYIICHBI HE3HAYNTEIbHBIC HAPYIIICHUS MTOCICA0BATEILHOCTH U3JIOKCHHS, HEOOJIBIIINE
HETOYHOCTH TPH MCIIOJH30BAHUH HAYYHBIX TEPMHUHOB HJIM B BBIBOJAX M O00OIICHUSAX M3 HAOIIOICHUI U OTBITOB.
Onenka “3” cTaBUTCS €CIIU:
* YCBOCHO OCHOBHOE COZIep)KaHHE yIeOHOTr0 MaTepHraia, HO H3JI0KeHO parMeHTapHO, HE BCET/Ia TTOCIICI0BATEIIBHO;
* OMpeeiCHUs MOHATUM HEJOCTATOYHO YETKHUE;
* HE MCIIOJIb30BaHbI B KAUECTBE JI0KA3aTEIbCTBA BBIBOABI U 000OIICHUS U3 HAOIIOSHUN U OITBITOB WUIH JOITYIIEHBI OIMMOKHU TTPH UX
W3JI0KCHHU,
* JIOMYIIEHBI OMUOKHA U HETOYHOCTH B UCIIOJI30BAHMH HAYYHOU TEPMHUHOIOTHH, ONIPEACTICHUH TTOHATHIA.
Onenka “2” cTaBUTCS €CIIU:
* OCHOBHOE COJIep)KaHHE y4eOHOTO MaTepHualia He PacKphITO;



* HE JIaHbl OTBETHI HA BCIIOMOTATEIbHbBIE BOMPOCHI YUUTEIS;

* IONYIIEHBI TPyObIe OMIMOKHY B ONPEEICHUN MOHATUM, PU UCTIOIb30BAHUU TEPMUHOJIOTHH.

OueHka caMOCTOSITEJIbHBIX MUCbMEHHBIX M KOHTPOJIbHBIX PadoT.

Ouenka “5” craBuTCA €CHU:

* paboTa, BHITIOJIHEHA 0€3 OIIMOOK U HEJ0UETOB WK UMEET He 00Jiee OHOTO Hel0UeTa.

Ouenka “4” craBuTCA €CIU:

* paboTa, BHITIOJIHEHA TIOJIHOCTHIO, HO B HEM: He 0oJiee OJIHOM HEerpyOol OMMOKU U OJTHOTO HEJI0YeTa, WU He 00Jiee IBYX
HEJI0YETOB.

Ouenka “3” craBuUTCA €CIU:

[] ydeHUK TPaBUIBLHO BHITIOJTHIII HE MEHEE MOJIOBUHBI pabOThI WIIH TOMTYCTHI:

[] He 6omee IBYyX rpyObIX OMIUOOK,

[ uniu He Oosiee oIHOM rpy0oi OMMOKU U OJTHOTO HEJoueTa.

[ nyin He Oosiee 0IHOM rpy0OoH U 0THOM HETPyOO OIMOKU U OJTHOTO HEJI0YeTa,

[ niin He Oosiee ABYX-TPEX HErPyOBIX OIIMOOK,

[ unmu otHOM HEeTpyOo#t OMMOKH U TPEX HEOUETOB, WIIH MPU OTCYTCTBUM OMIMOOK, HO TIPU HAJTMYUH YETHIPEX-TISITU HEJ0UYETOB.
Onenka “2” cTaBUTCA €CJIH:

* YUCII0 OMMOOK M HEJO0UETOB MPEBHIIIIAET HOPMY, TIPH KOTOPOH MOIKET OBITh MOCTaBJIEHA OIleHKa ““3”, WM €CJIM MPaBUIHHO
BBITIOJTHEHO MEHEE MOJIOBUHBI PAOOTHI.

VYyuTens uMeeT MpaBo MOCTaBUTh OLIEHKY BBIIIE TOM, KOTOpasi mpeaycMoTpeHa ‘“HopmaMu™, eciii y4EHUKOM OPUTHHAIBHO
BBITIOJIHEHA paboTa.

OueHka TecToB.

B kauecTBe HM>KHEN TpaHUIIbI YCIICIIHOCTU BBIMOJIHEHNS OCHOBHOTO TECTA, COOTBETCTBYIOIIETO OlLleHKE “3” (“3aueT’), MOKHO
MPUHATH YpOBEHB - 60% -74% mpaBUIBHBIX OTBETOB U3 OOIIETO KOJIUYECTBA BOMIPOCOB.

Orenka “4” (“xoporo”) MoKeT ObITh mocTaBiieHa 3a - 75% - 90% mpaBUIBHBIX OTBETOB.

Ouenka “5” (“OoTNMYHO’) y4YalIUICS TOKEH YCIICITHO BBITTOIHUTH TeCT, 6oee 90% npaBuIbHBIX OTBETOB.

OuneHka npakTH4ecKux pador.

OueHka “5” cTaBUTCS €CIH:

* YUYAIIMICS BBITOJHUI pabOTy B IOJTHOM 00BEME C COOTIOICHHEM HEOOXOAUMOM TTOCIEI0BATEIbHOCTH €€ MPOBEACHUS;

* YYalIUHCA CaMOCTOSITEIbHO U PAllMOHATIHO BBITIOJIHUII BCE 3a/1aHUS B YCIOBUSIX, 00ECIIEUNBAIONIUX MOJIYYEHUE PE3YIbTATOB U
BBIBOJIOB C HauOOJIbIIIEH TOUHOCTHIO;



* B IPE/ICTABICHHOM OTYETE MPABUIBHO U aKKYPATHO YYalIUNCs BBIMOJHUI BCE 3aMUCH, TAOIULIbI, PUCYHKHU, YEPTEXKH, TpaduKu,
BBIYMCIICHUS U CJICJIaJT BEIBOEI.

Ornenka “4” cTaBUTCS €CIIU:

* BBIIIOJIHEHBI TPEOOBaHMUS K OLIEHKE “5”, HO:

* 33JIaHUSI BBITIONHSJI B YCJIOBUSIX, HE 00€CTIEYMBAIOIINX IOCTATOYHOM TOYHOCTH U3MEPEHUM;

* IOMyIIeHO 2-3 HejoueTa, Wiv He 0osiee OJTHOM Herpy0oit omuOKu U OJTHOTO HEeJoueTa.

Onenka “3” cTaBUTCS €CIIU:

* paboTa BBITIOJIHEHA HE TIOJIHOCTHIO, HO 00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISICT MOTYYUTh MPAaBUIbHBIE PE3YIbTAThI U
BBIBOJIbI, UJIM €CJTM B XOJI€ BBITIOJIHEHUS PAOOTHI ObUIH JIOMYIIEHBI CISTYIONINE OITUOKY:

* BBITMOJTHEHHE pabOThI MPOBOIUIOCH B HEPAIIMOHAIBHBIX YCIOBUSIX, UTO MIPUBEIIO K MOJTYUYCHHIO PE3YIbTATOB ¢ OOJIBIION
MOTPENTHOCTHIO;

* B OTUeTE OBUIM JIOTYIIEHBI B OOIIEH CIIOKHOCTH He 0oJiee ABYX OMIMOOK (B 3aMHUCAX €IUHULI, U3MEPEHUSX, B BBIUNCICHUSIX,
rpadukax, TabIuIaX, CXeMaX, aHaIN3€e MOTPEIIHOCTEH U T. J1.), HE TPUHITUIIMAIBHOTO IS TaHHOW pabOoThl XapakTepa, HO
MOBJIMSIBIIMX HA PE3YJIbTAT BBHITTOJIHEHNUS,

* paboTa BBHITIOJIHEHA HE TTOJIHOCTHIO, OJHAKO 00hEM BBITIOJIHEHHON YacTH TaKOB, UTO TTO3BOJISET MOJYYUThH TPABUIIbHbBIC
PE3YIBTAThI U BEIBOJIBI IO OCHOBHBIM, NMPUHIIMITHAIHHO BaXKHBIM 33/1auaM paOoThI.

OueHka “2” cTaBUTCS €CIIU:

* paboTa BBHITIOJIHEHA HE TTOJIHOCTHIO 1 00BEM BBITIOJIHEHHOM YacTH PabOThI HE TTO3BOJIAET ClIeNIaTh MPABHUIILHBIX BBIBOJIOB;

* BBIUMCIICHHS, HAOMIOeHNS (MOISTUPOBAHNE) TPOU3BOIUIINCH HETPABUIIBHO;

* B X0 pabOTHI U B OTYETE OOHAPYKUITUCh B COBOKYITHOCTH BCE HEJOCTATKH, OTMEUCHHBIE B TPEOOBAaHUSX K OIICHKE “3”.
O0mas knaccupukanusa omuOOK.

ITpu onieHke 3HaHMI, YMEHHI U HABBIKOB OOYJAIOIMIUXCS CIICTyeT YIUTHIBATh Bce OMMOKH (TpyObie U HerpyObIe) U HeTOUYETHI.
['pyObIMU CUMTAIOTCS OTIHUOKH:

* HE3HAHHE OIPE/ICIICHUS] OCHOBHBIX ITOHSATHH, 3aKOHOB, IPAaBUJI, OCHOBHBIX ITOJIOKCHUH TEOpHUH, HE3HAHUE (HOPMYII,
OOIIETTPUHSATHIX CHMBOJIOB 0003HAYECHUH (PU3MYCCKUX BEJTUYNH, SIAUHUIl UX U3MEPCHUS,

* He3HAHWE HAMMEHOBAHUH €IMHUIL U3MEPCHUS;

* HEyMEHHE BBIJICJIUTh B OTBETE TJIaBHOE;

* HEyMEHHE IPUMEHSTh 3HaHUS, AITOPUTMBI JJIs1 PEIICHUS 3a70aY;

* HEyMEHHE JIeJaTh BBIBOJLI U 0000IIICHNS;

* HEyMEHHE YUTaTh U CTPOUTH IpaduKu;



* HEyMEHHE TOJIb30BaTHCS MEPBOMCTOUHUKAMH, YUCOHHUKOM U CIIPABOYHUKAMU;

* IOTEPsl KOPHSA WM COXpaHEHHE TOCTOPOHHETO KOPHS;

* oTOpacbIiBaHuE 0€3 00BSICHEHUI OHOTO U3 HUX;

* paBHO3HAYHBIE UM OIIINOKHU;

* BEIYHMCIIUTENbHBIC OMUOKU, €CIIM OHH HE SIBISIFOTCS OMUCKOM;

* IOTUYECKUE OIIHOKH.

K HerpyObiM ommbKkaM ciaeayeT OTHECTH:

* HETOYHOCTH (DOPMYIIHPOBOK, ONPEICIICHNN, TOHATUMN, TEOPHIi, BEI3BAHHASI HEMIOJTHOTON OXBaTa OCHOBHBIX MPU3HAKOB
OTIPEICTSIEMOTO TTOHSTHS WJIM 3aMEHOUW OHOTO - IBYX U3 OTUX MPU3HAKOB BTOPOCTETICHHBIMH;

* HETOYHOCTH rpaduka;

* HEepaIMOHAIBHBIN METO/I PEIICHHUS 3a/1a4H UM HEJJOCTATOYHO MPOJAYMaHHBIN TUTaH OTBETA (HAPYIICHHUE JIOTHKH, TIOJMEHA
OTJIEJIbHBIX OCHOBHBIX BOTIPOCOB BTOPOCTETICHHBIMH ),

* HepaIMOHAIBHBIE METOIBI PA0OTHI CO CIIPABOYHON U APYTOM JTUTEPATYPOIA;

* HEyMEHHE PelllaTh 3a/1a4u, BBIMOIHATh 3a/1aHKsI B OOIIEM BUJIE.

Henoueramu sBnsroTCs:

* HepallMOHAJIbHBIE TTPUEMbI BHIYMCICHUI U TPeoOpa30BaHMIA;

* HCOpE)KHOE BBITIOTHEHUE 3aIIMCeH, YepTexkel, cxem, rpadukoB



[Tpunoxxenue kK paboyeil mporpamMmme
no gusuke 7-9 ki
KOHTPOJIBHO-USMEPUTEJIBHBIE MATEPUAJIbI
7 kJj1ace
Yacts A
1. BriGepute U3 MpeAJIOKEHHOTO CIHCKA MPUMEPHI TPOCTHIX MEXaHU3MOB
(BpIOEpUTE HECKOIBKO BAPUAHTOB OTBETA)
a) HaKJIOHHAs MJIOCKOCTb;
0) BOpOT;
B) HOXKHMUIIBI;
T') BECHI;
1) OJIOK;
€) pbryar
2. BoiOepuTe U3 IpesIoKEHHBIX MOHATUN TO, KOTOpoe 0003HaYaeT BEIECTBO:
a) 3emIs;
0) BO3yX;
B) MaTepusi;
T') Karuisi BOJbI
3. KakuMm npubGopoM Ha MpaKTUKE MOJIb3YIOTCS IS ONpeAeIeHUs 00beMa KUIKOCTH:
a) TEpPMOMETP,
0) cexyHaoMeD;
B) TUHAMOMETP;
') MEH3YpKa
4. Menpyaiiias yacTUIA BEIIECTBA — ATO. ..
a) aToM,
0) Monexyna,
B) MIECUMHKA,
T') Karis
5. B kakux BeliecTBax MOXKET NPOUCXOAUTH AU Py3usi:
a) TBEpAbIE,



0) )XuaKue,

B) ra3000pa3HkIe,

I') BO BCEX TPEX COCTOSHUSAX.

6. SIBneHue coXpaHEHUs CKOPOCTH Tejla HEM3MEHHOM MPU OTCYTCTBUU JEHUCTBUS HA HErO JIPYTUX TeJl Ha3bIBAeTCs
a) nuddysuei,

0) 3aKOHOM ITacKas,

B) UHEpLIUEH,

T') IaBJICHUEM

7. IlnotHocTs BemecTBa B cucreMe CU usmepsercs B
a) 1 r/em®,

0) 1 M,

B) 1M%/kr,

r)1 kr/m3,

8. Cwuua, KoTOpasi MPOM3BOIUT Ha TEJIO TAKOE K€ EHCTBUE, KaK HECKOJIBKO OJJHOBPEMEHHO JEHCTBYIONIUX CUJI HA3bIBAETCH. . .
a) CWJIOHN yIpyrocTH,
0) cHIION TSKECTH,
B) PAaBHOJICHCTBYIOLIEH CUIION,
') CUJION TPEHUS.
9. JlaBieHue B )KHIKOCTH HA OJTHOM U TOM K€ YPOBHE ...
a) pa3Hoe,
0) 0IMHAKOBOE,
B) MOXET MOCTOSIHHO MEHSThCS
10.Br16epute 13 MpeyIoKEHHOTO CIUCKA TPUMEPHI COOOIIAIONTUXCS COCYI0B:
a) YallHUK,
0) BOJISTHBIC IIIJTIO3BI HA PEKE,
B) KOJIO/IEI]
') camoBap.
Yacts B



1. YcraHoBuTE COOTBETCTBUE MCKIY CBOMCTBAMHU BEILIECTBA U €0 COCTOSIHUEM:

A. TBepnoe cocTostHue 1. Jlerko MeHseT cBOIO (popmy, HO
COXpaHsAEeT HEU3MEHHBIN 00bEeM
b. ZKunkoe cocrostnue 2. He umeer cobctBeHHOM (hOpMBI U

HOCTOSIHHOT'O 00beMa. 3aroHsIeT
BECh ITPEJIOCTABICHHBIA 00BEM.
B. l'azoo0pazHoe cocrosinue 3. NmMeet TpyHO U3MEHSIEMYIO
dbopmy 1 00BEM

2. YCTaHOBUTE COOTBETCTBUE MCIKIAY (bHBH‘IGCKOﬁ BCJIMUMHOMU U CANHHUIIaMU €C NU3MCPCHUSI:

Macca 1 JIx
Cuna 1 ITa
JlaBnenue I xr

Pa6ora 1H

3. Kakyro puzudeckyto BeTUIMHY MOKHO U3MEPHUTH C IMOMOIIbIO OapomeTpa-aHepouaa?

4. YcTaHOBUTE COOTBETCTBUE MEKYy 0003HAUCHUEM CHJIBI M €€ OTIPEICIICHUEM:

A. Fyp 1. Cwuia, ¢ KoTOpOI1 TEIO
MPUTITUBACTCS K 3eMJIe
b. Frax. 2. Boznukaer mipu nedopmanuu

T€JIa U CTPEMUTCS BEPHYTH TEJIO B
VICXOJTHOE ITOJIOKECHHE
B. Fpp. 3. Cwua, KoTOpasi BOSHUKAET MPHU
JIB>KEHUH TEJIa U HaIPaBJICHHAS
IIPOTUB 3TOT'O ABUKECHUS

TecT cocTaBieH B COOTBETCTBUM C BO3PACTHBIMU OCOOEHHOCTSIMU yyaniuxcsi. Marepuan pa3HOypOBHEBBIN, MPEACTaBJICH B
JBYX 4aCTSX.

Yacte A — 3aaHusl ¢ BLIOOPOM OTBETA, I'/I€ OTBETOM MOKET ObITh HECKOJIBKO BAPUAHTOB, 3a KaXK/bIil TPaBUJIbHBINA OTBET
yuamuiics nonydaer 1 6amwt. YueHuk MoxeT noiayuuTh 10 6amioB MmakcuMyM 3a 3Ty 4acTh. Yacth b — 3a1aHust Ha ycTaHOBIIEHUE




COOTBETCTBHSI, 32 KaXKblii MPAaBUIIbHBIN OTBET B 33JaHUIX 3TOM YacTH ydauuics mnosydaer 2 6aya. MakcuManbHOE KOJIMYECTBO
0aJIoB 3a ATY YacCTh COCTaBIISIET 8 OaJIOB.

Kpurepun oneHuBanus tecra:

«5» - 16-18

«4»-13-15

«3»-10-12

«2»-0-9
TecT no3BoIsieT MPOBEPUTD CIAEAYIONINE BU/IbI ACSTEIBHOCTH : IOHUMAHUE CMbICIIA PU3NYECKUX TOHITHH; GU3HMUECKUX SABIICHUI;
($u3nUecKUX BETUYHH; (PU3NUECKUX 3aKOHOB.

8 knacc

1.Kakum crnoco6oM MOXHO U3MEHUTh BHYTPEHHIOIO YHEPTHUIO Tea:
a) HarpeTh €ro;

0) NOJIHATH €r0 Ha HEKOTOPYIO BBICOTY;

B) IPUBECTH €TO B IBUKCHMUE;

') U3BMEHUTH HEJb3sl.

2. Kakoit Buj Terionepeiaqyu ConpoBOXKIaeTCs IEPEHOCOM BelecTBa?
a) TEIJIOMPOBOHOCTD;

0) KOHBEKITHS;

B) U3IIYYECHUE;

') BCEMH TpeMs CIIoco0aMu MEePEYNCICHHBIMU B OTBETaX a-B.

3. Kakas ¢usndeckas BeanunHa 0003HavaeTCs OYKBOH A v uMeeT pazMepHoCTh Jx/Kr?
a) y/elIbHAs TeTUIOEMKOCTH;

0) ynenpHas TEIJIOTAa CTOPAHUS TOTUIHBA;

B) yJleTbHAs TEIUIOTA TJIaBICHMUS;

I) yAeibHas TEIIoTa NapooOpa3oBaHusl.

4. NcniapeHue npoucxXoaur. ..



a) pu 11000 TeMneparype;

0) npu TeMIepaType KUNeHUs;

B) IIpU ONIPEIETICHHON TeMnepaType s Kaxa0u KUIKOCTH;
r) npu Temneparype Boie 20 °C .

5. Ecnu Tena B3aMMHO MPUTITHBAIOTCS, TO 3TO 3HAYUT, UTO OHU 3aPSIKCHEI ...
a) OTPHUIIATEIILHO; 0) pa3HOMMEHHO; B) OJITHOMMEHHO;  T) MOJIOKUTEIBHO.

6. ConpoTHBIIEHNE BBIUUCIAETCA 110 PopMyJIE:
a) R=1/U; 0) R=U/I, B) R = U*I; I') IPaBUILHOW OPMYIIBI HET.

7.Ecnu aieKTpruUuecKuit 3aps1 IBHXKETCS, TO BOKPYT HEro CYIIECTBYET:
a) TOJIbKO MarHUTHOE TIOJIE;

0) TOJIBKO JIEKTPUYECKOE TOJIE;

B) Y DJIEKTPUYECKOE U MAarHUTHOE TIOJIE;

I') HUKaKOI'o TOJIs HET.

8. BHyTpeHHsIsI SHEPTUs TEJI 3aBUCHUT OT

a) TerIoBOro ABMKECHHUS YaCTHUIl, K3 KOTOPBIX COCTOUT TEJIO

0) BHYTPEHHETO CTPOCHUS

B) KOJIMYECTBA MOJICKYJI, BXOJSIIHNX B COCTaB TeJia

I') IOTCHI[MAIBHONW U KHHETHYECKOM SHEPTHH BCEX YaCTHIL TeJIa

9. B BakyyMe 3HEPrus nepenaercs
a) U3Ty4YECHHEM;

0) KOHBEKITHEH;

B) TEIJIONIPOBOIHOCTHIO;

) IPyTUM CIIOCOOOM



10. Kakas ¢uzudeckas BenuunHa o6o3HavyaeTcsi OykBoii L u umeet pazmepHocTsb J[x/Kr?
a) yeJIbHAsI TETNIOEMKOCTH;

0) yznenbHas TEIJ0Ta CrOpaHus TOIUINBA;

B) yJleJIbHAs TEIUI0TA IJIaBICHUS;

I') yAelbHas TEII0Ta Mapooopa3zoBaHusl.

11. Tlpu kpucTayM3anuu TeMneparypa TBEpAOro Tena ...
a) YBEJIIMUUBACTCS;

0) YyMEHbIIIaeTCS;

B) HE U3MEHSETCS;

') 3aBUCUT OT MacChl TeJa.

12. Ecnu 3apsokeHHBIC Tela B3aUMHO OTTaJIKHBAIOTCS, TO 3TO 3HAYUT OHH 3aPSIKEHHI ...
a) OTPUIIATEINILHO;

0) pa3HOMMEHHO;

B) OJTHOMMEHHO;

T') TOJIOKUTENBHO.

13. Cuna ToKa BBIYHCIISIETCS 110 (hopMyIIe:
a) [ =R/U; 0) [=U/R; B) [ = U*R; T') IPaBUJILHOM (POPMYIIBI HET.

TecT cocTaBieH B COOTBETCTBUH C BO3PACTHBIMU OCOOEHHOCTSIMU yUaIINXCs, 3aaHusl C BLIOOPOM OTBETA, TJIe OTBETOM
MOKET OBITh TOJIBKO OJIMH BApUAHT, 33 KaXKJIbIN MPABWIIbHBINA OTBET ydaluiics moiaydaet 1 6ami. MakcuManbHOe KOJIUYECTBO
6asnoB cocraisier 13 Gamos.

Kpurepuu onennBanus tecTa:

«5» - 12-13

«4» -10-11

«3» - 8-9

«2»-0-7
TecT M03BOJISIET MPOBEPUTH CIEAYIONINE BUABI IESITEIIbHOCTU: IOHUMaHUE CMbIca (PU3NUECKUX MOHITUH; (PU3NUECKUX SIBICHUN;
dU3NYEeCKUX BEIUYMH; PU3NUECKUX 3aKOHOB.



Okiacce
Yacth-A
1.OTHOCHTENHHO KaKOTO TeJIa WM YacTeH Teja maccaxup, CUAAIIUN B IBIKYIEMCSI BATOHE, HAXOUTCS B COCTOSTHUM TTOKOS?
A. Barowna.
b. 3emmm.

B. koseca Barona.
2. Ilpu paBHOYCKOPEHHOM JIBMKEHUHU CKOPOCTH Tela 3a 5 ¢ m3meHusach ot 10 m/c no 25 m/c. Onpenenure yCKOpeHUE Tea.

A. 4 m/c?; B. 2 m/c%; B.-2wm/c’;  T.3wm/c%
3. Jlana 3aBUCMMOCTbL KOOPJMHATHI OT BPEMEHH IIPH PABHOMEPHOM JBHKEHHMH: X=2+31. UeMy paBHbI Ha4aIbHAs KOOPAMHATA ¥ CKOPOCTh Tesa?

B. x,=3, V=3; I'. X%=2, V=2.
(pucyHok 1).

A. %,=2, V=3 : B. X,=3, V=2;
YCKOPEHUS

4. Teno nBWXETCA MO OKPYXHOCTU. YKaKUT€ HalpaBieHHE
A. yckopenus — 4;
b. yckopenus — 1,
B. yckopenwus — 2,
I'. ycxopenus — 3. 9
PrcyHork 1

5. Tlon neiictBueM cuibl 10H Temo nBMXETCs ¢ yCKOpeHUEM 5m/c?. KakoBa macca Terna ?

A. 2xkr. b. 0,5 xr.
B. 50 xr. I'. 100xkr.
6. 3emus mpuTATUBaeT K cede moaopomeHHbn M4 cuiioi 3 H. C kako# CHIION 3TOT MsIY IPUTSITHBACT K cede 3eMitto?
A. 30H b. 3H B. 0,3H I'. OH
7. Kakas u3 npuBeieHHBIX (GOpMYI BeIpakaeT BTOpoii 3akoH HproToHa?
— - m,m
A.F:G%; B. F=m-a; B. F=G—=%; I. F=—kx.

8. Kak HampaBiieH UMIYJbC CUJIBI?
A. o ycKOpeHHuIo.
b. mo ckopoctu Tena.

B. 1o cue.
I'. Cpenu 0TBETOB HET PABUIIBHOTO.
9. Tenexka Maccoii 2 Kr IBHXKYIIASCS CO CKOPOCTHIO 3M/C M CTaTKMBAETCS C HETMOIBMKHOM TENekKKOM Maccoil 4 Kr u cuerisieTcs ¢ Heil. Onpenenure

CKOPOCTh 00CHX TEJICKEK MOCIIe B3aUMOIeHCTBHS?
A. 1 Mm/c; B. 0,5 m/c; B. 3 m/c; I'. 1,5 m/c.



10. o rpaduky 3aBUCUMOCTH KOOPAMHATHI KOJIECOIIOMIETOCs Tella OT BpEMEHH (CM. PUCYHOK 2) ONPEACTUTE aMIUIUTYAy KOJIeOaHHA.
A. 10 m;

b. 6 m; 10

B. 4 m; 2{/\ /C

11. KameproH wu3maydaer 3ByKOBYIO BoiHY mnuHoil 0,5M. Kaxkosa
Bo3yxe 340 m/c.
A. 6801 b. 1701'w; B. 17T; I'. 34001 1.
12. CunoBoi XapakTepUCTUKON MarHUTHOTO TIOJIS SIBJISIE€TCS:
A. MarHuTHBIN NOTOK; b. cuia, nelcTByOMAs Ha MPOBOJHUK C TOKOM;
B. BeKkTOp MarHMTHOW MHIYKIIUU.

PrcyHok 2 yacTtoTa KojeOaHuil kamepToHa? CKOpOCTb 3ByKa B

13. OnpeaenuTe 4acTOTy AIMEKTPOMArHATHOHN BOJIHBI JJTHHOM 3 M.

A. 108 T b. 107 I'm; B. 108 I'y; I.10° I'n.
14. CKOJILKO MPOTOHOB COJEPIKUT aToM yrieposaa o C ?

A. 18

b. 6

B. 12

15. berra- uznydyenue- 31o:

A. IOTOK KBaHTOB U3Iy4YeHUs; b. mOTOK simep aroma renust
B. I1oTOK 371€KTPOHOB ;

16. KBaILpaTHaH paMKa paclioJIo’kK€Ha B OJHOPOAHOM MArHUTHOM

B i 1oJje, Kak Moka3aHo Ha pucyHke. Hanpasienue
TOKa B paMKe YyKazaHo crTpenkamu. Kak HampaBieHa cHlla, @ d JIeCTByIOLIasi Ha CTOPOHBI a6 paMKH CO
CTOPOHBI MAarHUTHOI'O NOJIs? - \1

A. TleprieHAUKYJISIPHO IIJIOCKOCTH YepTeXka, OT HacC -
b. IlepnieHAUKYJISIPHO IUNIOCKOCTH YEPTEXKA, K HAM - .
B. BepTtukanbHo BBEpPX, B INIOCKOCTH YEPTEXKaA -———

I. BepTI/IKaHLHO BHU3, B INIOCKOCTHU YCPTECIKA

YACTH-B
HMHcTpyKkuus no BoInoaHeHHI0 3aganniiNeB1-B2: cooTHecuTe HanrcanHOE B CTOJIOAX

1 u 2.3anumure B COOTBETCTBYIOIIUE CTPOKH OJIaHKA OTBETOB MOCIIEI0BATEIBHOCTD

OykB U3 cTos011a2,0003HaYaOIUX TPABUIILHBIE OTBETHI HAa BOIPOCH! U3 cTonbnal. Hampumep:



Nezamanus | Bapuant
OTBETA
Bl 243

B1. YcranoBuTe cooTBETCTBHE MEXKAY (PU3MUECKIMH OTKPBITUSAMHU M YYCHBIMHU

OTtkpbiTHE VYyensiit
A) 3aKOH 0 TIepeIaun JaBJICHUS KUIKOCTIMU U Ta3aMu 1) IMackann
b) 3akoH BCeMHUPHOTO TATOTECHUS 2) Toppuuemiu
B) oTkpbITHE aTMOC(HEPHOTO AaBIIEHUS 3) Apxumen
4) HetoToH

B2. YcranoBuTe cooTBETCTBHE MEXAY MPUOOpamMu U (PU3HUECKUMHU BETMUUHAMU

[Tpubop du3ndeckue BeITMINHBI
A) ncuxpomerp 1) naBnenue
b) manometp 2) CKOpOCTh
B) cimmometp 3) cuia

4) BIOXHOCTb BO3/IyXa

TecT cocTaBieH B COOTBETCTBHH C BO3PACTHBIMU OCOOEHHOCTSIMU y4aniuxcs. MaTtepuan pa3HOypOBHEBBIH, MPECTaBICH B
IBYX YaCTSIX.

Yactb A — 3aaHus ¢ BHIOOPOM OTBETA, TJI€ OTBETOM MOXET ObITh HECKOIBKO BAPUAHTOB, 32 KaXKIbIi MPABUIBHBIM OTBET
ydaniuics nonyvaer 1 6amn. Y4eHuK MOKET MOIy4YuTh 16 6ajoB MakcuMyM 3a 3Ty yacTb. Yacth b — 3a1anus Ha ycTaHOBJICHHE
COOTBETCTBHSI, 32 KaXK/IbIH MPABHIIBHBIM OTBET B 3aJIaHUAX ATOM YaCTH yJaluics Mojiaydaet 3 6amria. MakcuMaabHOE KOJHMYECTBO
OaJIJIOB 3a ATY YacTh COCTaBIsIET 6 OAIIOB.

Kpurepun ouenuBanus recra:

«5» - 20 - 22

«»-15-19

«3»-11-14

«2»-0-10
TecT mo3BoJIE€T MPOBEPUTH CIASAYIOIINE BUIBI ACATEIHHOCTH: TOHUMAHUE CMBICIIA (DU3UIECCKUX MOHATHIA;, PU3NIECKHUX SIBICHUH;
bU3NYEeCKUX BEJIUYMH; PU3NUECKUX 3aKOHOB.
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