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MNOACHUTEJBHASA 3AIINCKA

PabGouass mnporpamma 1o ¢Gusuke I 00yYaromuxcsi C  3aJepiKKOM
ncuxudeckoro paszpurtus (nanee — 311P) Ha ypoBHE 0OCHOBHOTO 00111er0 00pa3oBaHus
NOJArOTOBJIEHa Ha OCHOBE denepallbHOro0 rocyJapCTBEHHOrO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOTO 00111er0 o6pazoBanus ([Tpukas Munmnpocsemenns Poccuu ot
31.05.2021 r. Ne 287, 3apeructpupoBan MuUHUCTEPCTBOM rocTULIMU Poccuiickoi
®enepanuun  05.07.2021 1., per. Homep 64101) (manee — OIOC 0OO0O),
AJlanTHpOBaHHOW OCHOBHOHM 00pa30BaTeIbHOM MpPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHus OOYYAOMIMXCS C 3aJePKKON TICUXUYECKOTO Pa3BUTHS (0J00pEHHOM
pemerreM ®YMO no obmemy obpazoBanuio (mpoTokois ot 18 mapra 2022 r. Ne
1/22)) (manee — ITAOOIT OOQO 3IIP), Paboueit mporpaMmbl OCHOBHOTO OOIIETO
oOpazoBanust 1o mnpeamety «Duszuka», Konmenmuu mnpenogaBaHusi y4yeOHOTO
npeamera «dusznkay B oOpazoBaTebHBIX opranuzanusax Poccuiickoit @enepaiiuuy,
peanu3yloumx OCHOBHBbIE 001IeoOpa3oBaTeabHble MporpaMmsbl, IIporpammbl
BOCIIMUTAHUS, C YUETOM PACTIPEICIICHHBIX M0 KJaccaM MPOBEPSIEMBIX TPEOOBaHUMN K
pe3yabpTaTaM OCBOEHHUS AJaNTUPOBAHHON OCHOBHOM 00pa30BaTEIbHON IPOrPAMMBbI
OCHOBHOT'O OOIIEro 00pa3oBaHUs OOYYAIOIIUXCS C 3aJEPKKOM TMCHUXHUYECKOTO
pa3BUTHSL.

OO01ast xapakTepucThKa yueOHoro npeamera « Puznkay

VYuebnsiii npenmer «Duszuka»  ABASETCS  CHUCTEMOOOPA3YIOMIMM TSt
€CTECTBEHHOHAYYHBIX MPEIMETOB, MOCKOJIbKY (U3MUECKHE 3aKOHBI MUPO3IAHMS
SBJITIOTCSL OCHOBOM COJIEpXaHUsT KypCOB XWUMHU, OWOJIOTHH, reorpaduu u
acTpoHoMHUHU. DU3KMKa BOOPY)KAET OOYUYAIOIMIUXCSA HAYYHBIM METOJOM TO3HAHUS,
MO3BOJISIFOIIUM IOJy4aTh OOBEKTUBHBIC 3HAHUS 00 OKPY’KAIOIIEM MUPE.

[IpeameTr MakcUMaJbHO HampaBieH Ha (QOPMUpPOBAHUE UHTEpeca K
OPUPOJHOMY U COLMAIBHOMY MHPY, COBEPIICHCTBOBAaHHE TO3HABATEIHLHOU
nearenbHocTH oOydatomuxcsa ¢ 3[IP 3a cder oBmajeHUsT MBICTUTEILHBIMU
onepalusMH CpaBHEHHs, 000OILEHHS, pa3BUTUE CIIOCOOHOCTH apryMEHTHUPOBAThH
CBOE MHEHHE, (POPMUPOBAHUE BO3MOKHOCTEH COBMECTHOMU JIEATEILHOCTH.

N3yuenune ¢usuku cnocoOCTByeT pa3BuTHIO y oOydarommxcs ¢ 311P
MPOCTPAHCTBEHHOTO BOOOpaXeHMs, (PYHKIIMOHAIBHOW TPAMOTHOCTH, YMEHUS
BOCIIPUHUMATh M KPUTHUYCCKHA aHAIM3UPOBATh WH(POpPMAIHIO, TIPEICTABICHHYIO B
pasnmuuHbBIX (popmMax. 3HAYUMOCTH TIPEAMETa IS Pa3BUTUSA  IKU3HCHHOU
KOMITETCHIIUM OOYYarOIINXCSl 3aKII0YaeTCsl B YCBOCHUU OCHOBBI (DH3MUYECKHX
3HaHWM, HEOOXOIUMBIX JUIsl TIOBCEJIHEBHOM JKU3HHU; HABBIKOB 3J0POBOTO M
0e30macHOr0 JJisi 4YeJIOBEKa MW OKPYXKAWIIeW ero cpempl olpa3a IKU3HH,
(GhOpMHPOBAHUH FKOJOTUIECKON KYIbTYPHI.

[Iporpamma oTpaxaer coaepxanue o0ydeHus npeamety « Ou3nuka» ¢ y4eTom
0co0BIX oOOpa3oBaTenbHBIX MOTpeOHOCTEN oOydarommxcs ¢ 3IIP. Onanenwue



JAHHBIM YYEOHBIM TIPEIMETOM TPENCTABISCT OMPEACICHHYIO TPYAHOCTh IS
oOyuarormuxcst ¢ 3[IP. OTo cBA3aHO ¢ OCOOCHHOCTSAMH MBICIUTEIHLHOU
NEATETLHOCTH, TEPUOIUYCCKUMU KOJICOAaHUSIMH BHHMAHHS, MajbiM O00BEMOM
NaMATH, HEJOCTATOYHOCTHIO OOIIETO

3amaca 3HAHUM, TOHWKEHHBIM TII03HABATEIbHBIM HWHTEPECOM W HUBKUM
YPOBHEM PEUYEBOTO PA3BUTHSI.

Jlns mpeojioneHust TpPYJIHOCTEeW B M3ydeHHHM yueOHoro mpeameta «Dusznkay
HeoOxoaMMa ajanrtanus o0beMa U XapakTepa ydeOHOro Marepuana K
MO3HABATEJIbHBIM BO3MOKHOCTSIM JITaHHOM KaTeropu OOYydYalolMXCs, y4eT HX
OCOOEHHOCTEW pa3BUTHS: HCIOIB30BAHUE QJITOPUTMOB, BHYTPUIIPEAMETHBIX H
MEXIIPEIMETHBIX CBS3€H, IOCTENEHHOE YCI0KHEHHE U3y4aeMOro MaTepuania.

JlaHHas mOporpamMMa KOHKPETHU3UPYET COACpKaHUE TNPEIAMETHBIX TEM B
COOTBETCTBUM C TpeOOBaHUSIMHU 00pPa30BATENHLHOTO CTaHIAPTa, PEKOMEHIYEMYIO
MOCJIEIOBATEILHOCTh M3YyUEHUS pa3iesioB (U3UKU C YUETOM MEKIIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKM Y4eOHOro mpoliecca, BO3PACTHBIX U
MICUXOJIOTUYECKUX OcoOeHHocTel oOyvatomuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO
oO1ero o0pa3zoBaHus, ONpPEAEIIIeT MUHUMAJIbHBIM HA0Op ONBITOB, AEMOHCTpALUH,
MPOBOJMMBIX YYUTEIEM B Kiacce, JIabOpaTOpHBIX pabOT, BBIMOIHIEMBIX
00yJaroIMMHUCH.

Metonndeckoii OCHOBOM HM3y4yeHHs Kypca «Pu3mka» Ha YPOBHE OCHOBHOTO
oOmiero  00pa3oBaHMsl  SIBISIETCSI  CUCTEMHO-ACSATEILHOCTHBIM  MOJXOJ,
00€eCIeYnBaAOIINA JTOCTHKEHUE JTUYHOCTHBIX, METANPEAMETHBIX U TPEIMETHBIX
o0pa3oBaTeNbHBIX  PE3YJBTATOB  IMOCPEICTBOM  OpPraHU3AlMM  AKTHUBHOM
MO3HABATENILHON JEATEIbHOCTH OOYYArONINXCS, YTO OY€Hb BAXKHO MPHU OO0YUYECHUU
nereit ¢ 311P, 11 KOTOPBIX XapakTEpHO CHHXKEHUE MO3HABATEIIbHONW AKTUBHOCTH.

[enu u 3agaun u3yueHus yueOHoro npeamera « Du3nKay

OOmme nenu u3yudeHust ydyeOHoro npeamera «®dusuka» MpeAcTaBleHbl B
paboueil mporpaMmmMe OCHOBHOT'O 00IIIETO 00pa30BaHUsI.

OCHOBHOM 1IETBI0 O0YUEHHMSI JETEH € 3aJeP>KKOM MCUXUYECKOTO Pa3BUTHS Ha
JTAHHOM TpEeAMETE SBIISIETCS: MOBBIIIEHUE COLMAIBHOM ajanTaluu JeTed uepes
npUMeHeHHEe (U3NYECKUX 3HAaHUM Ha PAaKTHKE.

st obyuatomuxcs ¢ 3I1P, Tak e, Kak ¥ JJI1 HOPMATUBHO Pa3BUBAIOIIUXCS
CBEPCTHUKOB,  OCBAaMBAIOIIMX OCHOBHYIO  0Opa3oBaTeiIbHYI  MpPOrpaMMy,
JTOMUHUPYIOILIee 3HaU€HUE MPUOOPETAIOT TAKKUE 11U, KaK:

OCBOEHHE 3HAHUI 0 METOJ]aX HAyYHOT0 MO3HAHUS MIPUPOBI U (POpPMHUpPOBAHHE
Ha ATOW OCHOBE MPEJICTABIICHUN 0 PU3NUECKON KapTUHE MUPA;

OBJIAZICHUE YMEHHUSIMH TPOBOJUTH HAOMIOACHUSI TNPUPOAHBIX SIBICHUH,
ONMKCHIBATHL M 0000IIaTh pe3yJibTaThl HAOJIOECHUN, HCIONb30BATh IPOCTHIC



U3MEpUTENIbHbIE MPUOOPHI NIl U3Yy4YEeHUS (PU3UUECKUX SIBICHUN; MPEACTABIATH
pe3ynbTaThl HAOMIOACHUN WJIM W3MEPEHHH C TMOMOIIBI0 Tadiwil, TpaduKoB U
BBISIBJIAITh HA 3TOW OCHOBE 3MIMPUYECKHUE 3aBUCUMOCTH; IPUMEHSThH MOJyYECHHbIE
3HaHUS JJi1 OOBACHEHHS Pa3sHOOOPA3HBIX MPUPOJHBIX SIBICHUW U MPOIIECCOB,
MPUHLNNOB JEUCTBUS BAXHEUIINX TEXHUYECKUX YCTPOMCTB, A pPELICHUS
buznyeckux 3aaay;

pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYalIbHBIX U TBOPYECKHX
CIIOCOOHOCTEM, CaMOCTOATEILHOCTH B MPUOOPETEHUH HOBBIX 3HAHUH, ITPU PEIICHUH
bu3nueckux 3a7ady M BBIIIOJHEHUU OSKCIHEPUMEHTAIBHBIX HUCCIEAOBAHUMA C
UCITI0JIb30BAaHUEM MH(OPMAIIMOHHBIX TEXHOJIOTHH;

BOCIHUTAaHHUE YOEXKICHHOCTH B BO3MOXKHOCTH MO3HAHUSI 3aKOHOB MPUPOIBI, B
HEOOXOMMOCTH Pa3yMHOTO UCTIOJIB30BaHUS TOCTHXKEHUIN HAyKU U TEXHOJIOTUN JITIst
JaJIbHENIIETO Pa3BUTHUS YEJIOBEUECKOIO OOIIECTBA, YBAKEHUS K TBOPLIAM HAyKH U
TE€XHHUKH; OTHOLLIEHUS K (PU3HKE KaK K AJIEMEHTY 00IeUeIOBEYECKON KYIbTYpBbI;

UCITOJIb30BAHUE MOTYUYEHHBIX 3HAHUN U YMEHUI U1l peIIeHUs TPAKTUYECKUX
3alad  TOBCEAHEBHOM JKM3HHM, oOecreyeHusi 0e30MacHOCTH CBOEW JKHU3HH,
PaMOHAIBHOTO MIPUPOIONOIB30BAHNS U OXPAaHbl OKPYKAIOIEH Cpeibl.

JlocTrxeHHne 3TUX Lenel 00eceYnBaeTCsl pEIICHUEM CIIETYIOIINX 3aau:

3HakoMcTBO oOyuaromuxcs ¢ 3[IP ¢ meromamu uccienoBaHUs OOBEKTOB U
SBJICHUM ITPUPOJIBI;

NpUOOPETEHNE 3HAHMM O MEXAHMYECKHX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX U
KBAHTOBBIX SIBJICHUSX, PU3NUYECKUX BEIIMUMHAX, XaPAKTEPU3YIOLIUX 3TH SIBICHUS;

dopMupoBaHHEe YMEHUH HaOMIOAaTh MPUPOJHBIE SBICHUS U BBINOJHATH
OMBITHI, Ja0OpaTOpHble pabOThl M JKCHEPUMEHTAIbHBIE HCCIECIOBAaHUS C
UCIIOJIb30BAHUEM  HM3MEPUTENbHBIX MPUOOPOB, IIUPOKO NPUMEHSEMBIX B
MPAKTUYECKOM KU3HU,

OBJIAJICHUE TAaKUMHU NOHATHSAMHU, KAK MPUPOIAHOE SBJICHHUE, 3MIIMPHUUYECKU
YCTaHOBJICHHBIN (pakT, mpoliema, TMIOTe3a, TEOPETUYECKUN BBIBOJ, pE3yibTar
DKCIIEPUMEHTAIIBHON ITPOBEPKH;

NOHMMAHUE OTIWYMI HAyYHBIX JAHHBIX OT HEMPOBEPEHHOW WH(pOpManuw,
LHEHHOCTH HAayKH JUIsl YAOBJIETBOPEHHUS OBITOBBIX, MPOU3BOJACTBEHHBIX U
KyJbTYPHBIX IOTPeOHOCTEN YeIOBeKa.

Ocob6enHocTy 0TOOpA U aJanTalui y4eOHOTO MaTepuaa rno Gpu3uke

OcHoBoli  oOyueHust  oOydaromuxcss ¢ 3[I[P Ha  mpenmertax
€CTECTBEHHOHAYYHOTO IIUKJIA SBJISICTCS Pa3BUTHE Y HUX OCHOBHBIX MBICTUTEIBHBIX
omepanuii (aHajaM3, CHUHTE3, CpaBHCHHE, OOOOINCHHE) HAa OCHOBE BBINIOJHCHHS
pa3BUBAIOIINX YIPAXHEHUH, (QOopMUpOBaHME NPUEMOB YMCTBEHHON pabOTHI:
aHaIM3 WCXOJIHBIX JIAHHBIX, IUTAHUPOBAHWE Marepuajga, OCYIICCTBICHHUE



MOATAITHOTO U UTOTOBOTO CAMOKOHTPOJIS, @ TAKXKE OCYILIECTBIISICTCS JIMKBUAAIUS
npoOeoB B 3HAHUSAX, 3aKpEIUICHHE W3YYEHHOTO MaTepuana, oTpaboTka
aJIrOPUTMOB, MOBTOPEHUE MPONAEHHOTO. bosbloe 3HaUeHUE MPUIACTCS YMEHUIO
pacckazaTh O BBIIIOJIHEHHOW paboTe C NOpaBWIbHBIM  YNOTpeOJeHuEeM
COOTBETCTBYIOIIEH TEPMUHOJIOTMM U COOJIOJICHUEM JIOTUYECKUX CBsi3eld B
usnaraemMmom Mmarepuaie. /(s oOyuatomuxcst 3[1P Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs TMO-TIPSKHEMY SBISIFOTCS XapaKTEPHBIMU: HEIOCTATOYHBIN YPOBEHB
Pa3BUTHS OTIETBHBIX MICUXUYECKUX MPOILECCOB (BOCIPUITHS, BHUMAHUS, MTaMSITH,
MBIILJICHHUS ), CHUI’KEHHBIN YPOBEHb MHTEIJICKTYaIbHOTO Pa3BUTHSI, HU3KUN YPOBEHb
BBITIOJIHEHUS Y4E€OHBIX 3aJlaHui, HU3Kas YCIEMHOCTh 00yueHus. [loatomy mpu
n3ydeHuu GU3HKU TPeOyeTCs IeICHANPABICHHOS HHTEIUICKTYaTbHOE Pa3BUTHE

oOyuaroruxcs ¢ 3I1P, oTBeuaroiiee ux 0COOEHHOCTSM M BOBMOXKHOCTSIM. YYeT
ocobeHHoctet oOyuatomuxcsi ¢ 3[IP TpebGyer, 4TOOBI NMpU U3YYEHUU HOBOTO
Marepuana o00s3aTeIbHO MPOMCXOAWJIO MHOTOKPAaTHOE €ro  IMOBTOPEHUE;
pacuIMpeHHOE PACCMOTPEHUE TEM M BOIPOCOB, PACKPBHIBAIOIIMX CBS3b (PU3UKU C
YKU3HBIO; aKTyalln3alus MEPBUYHOTO )KU3HEHHOTO OMbITa O0yYarOIIUXCA.

YcBoeHrue MporpaMMHOIO Mmatepuaia Mo (u3uMKe BBI3BIBACT OOJIbIINE
3arpyaHeHus: y oOydarommxcsa ¢ 3[IP, moatomy Teopusi uzydaercsi 6e3 BBIBOJIOB
CIOXHBIX (hopmyit. 3agauu, TpeOyIoIre TPUMEHEHHS CIOKHBIX MAaTEeMAaTHYECKUX
BbIUUCIEHUA U (opMysl, B OCOOCHHOCTHM TakMX TeM, Kak «MexaHudeckoe
JBH>KCHUEY,

«Apxumenona cuna», «MexaHunueckas SHEPIUs», «DICKTPUUECKUE
SBJICHUS»,

«NEKTPOMAarHUTHHIE SIBJICHUS», PEIIAIOTCS B KIACCE C MTOMOIIBIO YUUTEIIS.

Oco60e¢ BHUMaHHE NPHU U3YYEHUU Kypca (PU3MKU YAENSAETCS MOCTAaHOBKE U
OpraHU3alliy YKCTIEPUMEHTA, a TAK)KE MTPOBEJACHUIO (TPEUMYIIIECTBEHHO HA KaK/I0M
YpPOKE) KpPaTKOBPEMEHHBIX JEMOHCTpalluidi (BO3MOXXHO C HCIIOJIb30BaHUEM
AIIEKTPOHHOM JeMOHCTpainK). HekoTopbie TeMbl 00513aTEIBHO JTOJKHBI BKIIOYATh
OMOpHBIE J1TA0OpaTOpHBIE PabOThI, KOTOPbIE PA3BUBAIOT YMEHHE IOJIb30BATHCS
npocTelmmMu npubopaMu, aHAJIM3UPOBATH TMOJIyYEHHBIE JaHHble. B CBsi3u C
OCOOCHHOCTSIMH  TIOBEJICHUSI U JIeITeNbHOCTH  oOywatomuxcs ¢ 3IIP
(pacTOPMOXKEHHOCTh, ~ HEOPraHW30BAaHHOCTH)  MPEAYCMOTPEH  CTPOXKAWUIIUN
KOHTPOJIb 3a COOJIFOZICHWEM IMPaBWI TEXHUKH OE€30MaCHOCTU TPU MPOBEACHUU
Ja00pATOPHBIX U MPAKTUYECKUX PadOT.

bonwmoe Banmanue npu n3yuenuun ¢uzuku noapoctkamu ¢ 3I1P obparaercs
Ha OBJIaJICHUE UMU NMPAKTUUYECKUMHU YMEHUSIMU U HaBblkamu. [IpenycMarpuBaeTcs
yMEHBIIIEHUE 00beMa TEOPETUYECKUX CBEJICHNMN, BKIIFOUCHHUE OTACIBHBIX TEM WU
LEeJbIX pa3lieJIOB B MaTepuaibl JJsi 0030pHOro, O3HAKOMHUTEIBHOTO WIU



(baKyIbTaTUBHOTO W3yYEHUS. [Ipenmaraercs YMEHBILICHUE o0beMa
MATEMATUYECKUX BBIYMCICHUN 34 CUET YBEJIMYECHUS KAYECTBEHHOIO OIMCAHUS
SABJIEHUUN U TTPOLIECCOB

JlocTaTouHOE KOJIMYECTBO BPEMEHU OTBOAUTCS HA PACCMOTPEHUE TEM H
BOIIPOCOB, PACKPBIBAIOIIMX CBSI3b (DU3UKU C IKU3HBIO, C TEMHU SBICHHUSIMHU,
HaOIOICHUSAMH, KOTOPBIE XOPOIIIO U3BECTHBI YICHUKAM W3 MX KU3HCHHOTO OTIBITA.

MakcumanbHO  HCHOJIB3YKOTCA ~ MEXIPEAMETHBIE CBSI3M €  TaKUMH
JUCHUIUIMHAMU, Kak reorpadus, xumus, Ouosorus, T.K. oOydaromuecs c¢ 3I1P
O0COOCHHO HYXIAI0TCS B IPEMOHECEHUH OJHOTO U TOTO ke y4eOHOro MaTepuaia B
pa3JIUYHBIX acCleKTax, B €ro BapbUpPOBaHWU, B HEOJHOKPATHOM ITOBTOPEHUHU H
3aKpEIUICHUN TIOJYYEHHBIX 3HAHUW W MPAKTHYECKUX yMeHUHU. [lo3Bomss
paccMaTpuBaTh OJMH M TOT € Yy4EOHBIM MaTepuasl ¢ pa3HbIX TOYEK 3PEHUS,
MEXKIIPEIMETHBIC CBS3M CIOCOOCTBYIOT €ro JIydIlIeMy OCMBICICHHUIO0, OoJlee
MMPOYHOMY 3aKPEIIJICHUIO TTOJTYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHUMU.

Buasl pestensHocTH oOyvarommxcst ¢ 3IIP, oOycioBiieHHbIE OCOOBIMU
o0pa3zoBaTeIbLHBIMU MTOTPEOHOCTIMU U 0OECIIEUNBAIOIINE

OCMBICJIEHHOE OCBOEHHUE COJIepKaHUuU o0pa3oBaHus 1o npeamery «Duzukar

Tematuyeckas ¥ TEPMHUHOJIOTMYECKash JIEKCHMKAa 10 Kypcy (usuku
cootBercTByeT [IOOIT OOO.

Copeprxanue BUIOB esTenbHOCTH oOydaromuxcs ¢ 3I1P Ha ypokax (usuku
OTIpEeJIEIISIETCS UX 0COOBIMH 00pa3oBaTelIbHbIMU OTpeOHOCTIMU. [ToMHUMO IUPOKO
ucrioias3yembix B I[IOOII OOO o0mux g Bcex OOydYarolIuxcs BHIOB
NESATETLHOCTH CIIEYEeT YCUIUTh BHUJBI JACATEIBHOCTH, CrICU(PUIHbBIC TSl JTaHHOU
KaTeropuu JeTei, OO0EeClEeYUBAIOIINE OCMBICIEHHOE OCBOCHHME COJIEpKaHUS
oOpa3oBaHus MO NPEIMETY: YCUJIEHUE PEIMETHO-IPAKTUYECKON AESITENbHOCTU C
aKTHUBU3AalMEN CEHCOPHBIX CUCTEM; OCBOEHUE MaTepHalia C OMOPOl Ha alTOPUTM;
«MOIIArOBOCTh» B HW3YYEHHM MAaTepualia; UCIOJIb30BaHUE TOMOJIHUTEIBHOMN
BU3YaJIbHOM OMOpPBI (CXEMBbI, IIAOJIOHBI, OMOPHBIE TAOJIMLIBI); PEYEBOM OTYET O
npolecce W pe3yJibTare ACSTENbHOCTH; BBINOJHEHUE CHEUUaIbHBIX 3aJaHuM,
00€eCeynBaOIINX KOPPEKLUIO PETYIISILIMN y4eOHO-I03HABATEIBHOM €SI TEIbHOCTH
¥ KOHTPOJIb COOCTBEHHOTO pe3yibTaTa.

st oOyvarormuxest ¢ 3[IP cymiecTBeHHBIM SBISIOTCS TIPUEMBbI PadOTHI C
JIEKCUYECKUM MarepuaiioM mno mnpeaMmery. IIpoBoautcs crnemnuanbHas padborta 1mo
BBEJICHUIO B aKTUBHBIN CIIOBAph O0YYAIOMIMXCA COOTBETCTBYIOUIEH TEPMUHOJIOTHU.
N3yuaeMble TEpMHHBI BBOMSTCS Ha TOJHMCEHCOPHOM OCHOBE, 0O0s3aTeibHa
BU3YyaJIbHAS TIOJIJIEPIKKA, AITOPUTMBI PA0OTHI C OTIPEIeTICHUEM, OTTIOPHBIE CXEMBI JIJIsI
aKTyalM3aluyi TEPMUHOJIOTHUH.



B cBsa3u ¢ ocoObiMu 00pa3oBaTeNbHBIMU MOTPEOHOCTAMH OOYYAIOUIUXCS C
3I1P, npu 1uraHupoOBaHWU PAOOTHI YUYEHHKA Ha YpPOKE CIEAYET MPUAEPKUBATHCS
CJIEIyIOLIUX MOMEHTOB:

[Ipu onpoce HEOOXOUMO: JTaBaTh AJITOPUTM OTBETA; Pa3peliaTh MOJIb30BaThCs
IJIAaHOM, COCTaBJICHHBIM IPU TMOJTOTOBKE JOMAIIHEro 3aJaHusl; JaBaTh OOJIbIIE
BPEMEHU TOTOBUTHCA K OTBETY Y JOCKH; pa3pellaTh AENaTh MPEABAPUTEIIbHbBIE
3aIKCH, MT0JIb30BAThCS HATJISAHBIMUA TOCOOUSMH.

[Io BO3MOXXHOCTM 3aJlaBaTh OOYYaIOIIUMCS HABOJAIIME W YTOUHSIOLIUE
BOIPOCHI, KOTOPBIE MIOMOTYT UM TOCIIE0BATEIBHO U3JI0KHUTH MaTepral.

CucremMaTnueck MPOBEPSITh YCBOEHUE MaTepuala 1Mo TeMaM YpPOKOB, IS
CBOEBPEMEHHOI0 OOHAPY’KEHHUS MPOOEIOB B MPOLLIEIIEM MaTeprale.

B mpouecce uzydeHus HOBOro mMaTepuana BHUMAaHHE YUYEHHUKOB OOpariaercs
Ha HauboJiee CIoKHbIE pa3zelbl n3ydaemon TeMbl. Heobxonnmo yarie oOpaiarbes
K HHMM C BOIpOCaMH, BBIACHAIOIIMMU IIOHUMaHHE Y4YeOHOro Marepuana,
CTUMYJIMPOBATh BOIPOCHI NPU 3aTPYAHEHHUSIX B YCBOEHUH HOBOIO MaTepHara.

Mecto yuebHoro npeamera «Pusuka» B yueOHOM IIaHE

B coorBerctBuM ¢ @DenepanbHbIM TOCYAapCTBEHHBIM OO0pa30BaTEIbHBIM
CTaHJIaPTOM OCHOBHOTO 00111er0 00pa3oBaHus yueOHbIN peaMeT « DU3nuKa» BXOIUT
B NIpeIMETHYI0 00jacTh «EcTecTBEHHbIE HAyKH» M SABISETCA 00S3aTEIbHBIM IS
nzyuyenus. Copepxanue yueOHOro npeamera « Pu3nkay, NpeACTaBICHHOE B

PabGoueit  mporpamme, cootBerctByer @DI'OC OO0, OcHOBHOM
o0pa3oBaTeNbHON MPOrpaMMe OCHOBHOI'O 00111ero 00pa3zoBaHus, AIalTUPOBAHHOM
OCHOBHOHM 00pa3oBaTeIbHON IPOTpaMME OCHOBHOTO OOIEro 0Opa3oBaHMS
oOyuaromuxcs ¢ 3aJep>KKON IICUXUYECKOT0 Pa3BUTHS.

[Ipn mnpoBeaeHUM JA0OPATOPHBIX W NPAKTUYECKUX padOT HCIOJIb3YETCs
o0opynoBaHUE U MPOTrpaMMHBIN KOMIUIEKC 1IeHTpa « Touka pocTay.



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

®dusnka — Hayka O npupone. SIBineHus npuponbl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [TorpentHocts n3mepennit. MexxayHapoaHasi cucTeMa €IMHHII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKd HU3YYalOT TPUPOLY.
EcTecTBeHHOHayuyHbIi METOJ| IO3HAHWA: HAOJIIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siiaeHus. Onucanue GU3NUeCKUX SBICHHUM C TOMOIIbI0 MOJIEIIEH.

Jemoncmpayuu.

1. MexaHu4eckne, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. ®uznyeckue npuOOpPhl U NPOLEAYypa MPAMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopnwie pabomul u onvimol.
1. OmnpeneneHue NEHBI AJIEHUS MIKAJIbl U3MEPUTEIBHOTO TpUbopa.
2. M3MepeHue pacCTOSAHUM.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
4. OrnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpH MNOMOIIMA KHJIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3bI: JAJbHOCTH IOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BemiecTBa: aTOMbl W MOJEKYJIbl, HX pa3smepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBrm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmxkenue, nuddysus. B3aumonelictBue yacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaINIMYECKNX) TeJl. B3aMMOCBSI3b MEXIy CBOMCTBAMHM BEILECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHUSL.



2. Habmonenue nuddysumn.
3. HabGmonenue — sBneHui,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimeol.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJB30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OmnbIThI 10 OOHAPYKEHUIO AEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:KeHHe H B3aUMOAeCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUM. Pacuér mytu u
BPEMEHU JBUKECHUS.
SBneHue uHepuMH. 3aKOH WHEpUUHU. B3anMoneicTBue TeJl Kak NpUYMHA
U3MEHEHUSI CKOPOCTH JBI)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOoCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeuCcTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOLIBIO AUHAMOMETpA. SIBIIEHUE TATOTEHUS U CHJIA
TshkecTy. Cuila TsKeCTH Ha Ipyrux mianerax. Bec rena. Hesecomocts. Cnoxxenue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomencTByromas cui. Cuia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHne MeXaHU4eCcKOro JBUKEHUS Teja.
2. N3mepeHune CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTU MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. Cl0)XeHue CUJI, HallPpaBJIEHHBIX IO OJHOU MPSMOM.
Jlabopamopuwie pabomul u onvimol.
1. OmnpenesieHHEe CKOPOCTH PABHOMEPHOTO ABMKEHHUs (IIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJIbKEHHUs Opycka WIM IIapHKa I10
HAKJIOHHOM ITUIOCKOCTH.
Omnpenenenue IIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, IEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsbkeHus (nedopmanun)
NPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pasznea 4. /laBjieHue TBEPABIX TeJl, )KUAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTH OT riayOuHbl. ['mapocraTtmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

AtMocdepa 3emun u atmocepHoe naBienue. [IpuuuHBI CyIIeCTBOBAaHUSA
BO3MyIIHONW 000y0uku 3emiu. OmbiT Toppuyemmu. M3meperune atMochepHOTo
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus aTMOC(hEepHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua gaBiIeHUS )KUJIKOCTBIO U Ta30M.
Coobmiaroiuecst CoCcy/ibl.
['mppaBnuyeckuii mpecc.
[IposiBrieHne nercTBUs aTMOCHEPHOTO JABICHHUS.
3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITATKUBAIOIIEN CHJIBI BECY BBITECCHEHHOW KUIKOCTH.
8. YcJoOBHE IUIaBaHUsI TEJI: TIJIABAHUE WU TTOTPY>KEHUE TEJl B 3aBUCUMOCTHU OT
COOTHOIIEHHUS TUIOTHOCTEU TeJIa U KUJKOCTH.
Jlabopamopuvie pabomul u onvimeol.
1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
2. OmnpeneneHue  BBITAIKUBAIOLICH  CHUJIbI, JCHCTBYIOIIEH HAa  TEJNoO,
MOTPYKEHHOE B KUJKOCTb.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJIO
B JKUJIKOCTH, OT MacCChl TeJa.
4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JEUCTBYIOLIEH Ha TEJIO B )KUAKOCTH, OT 00BhEMA MOTPYKEHHOU B KUJIKOCTh
YacTH Te€Ja U OT IUNIOTHOCTHU KUIKOCTH.
5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora u MOIIIHOCTH. JHEPIUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs TIOCKOCTh. [IpaBmiio
paBHOBecus poryara. [[pumeHeHue npaBusia paBHOBECHs phluara K 0JI0Ky. «30J10TOe
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npasuiio» Mexanuku. KIIJI mpocteix Mexanu3zmoB. [IpocTbie MexaHHU3MbI B OBITY U
TEXHUKE.

Mexanuueckass »Heprus. KuHeTnyeckas M NOTEHUUAJIbHAs HHEPTUS.
[IpeBpaleHye 0THOTO BU/Ia MEXAHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue paboThI CUJIbI TPEHUS P PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAJIbHON IOBEPXHOCTH.
2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM IIOCKOCTH.

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

Pa3zneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHHUS MOJIEKYJISIPHO-KMHETHUECKOW TEOPUU  CTPOCHMS
BemecTsa. Macca M pasMmepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, )KHJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUN MOJIEKYJISIPHO-KUHETUYECKOM TEOPHH.
CmaunBaHMe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsisi sHeprus. CrnocoObl HM3MEHEHHsS BHYTPEHHEH DJHEpPruu:
TeIUIonepeaya U coBeplieHre padoTel. Buasl Terionepenadu: TeMmIONPOBOIHOCTb,
KOHBEKIIUSA, U3JIyYCHUE.

KonuuecTBo TemnoTsl. YaenbHas TEIUIOEMKOCTh BellecTBa. TerooOMeH H
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. IlnaBinenue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BEIIECTB. YJAENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxHocTs BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Tpununer pabotel TermmoBbeix apurareneir KIIJ[ TermioBoro asurarens.
TeruioBble IBUTaTENN U 3aIIUTA OKPYKAIOLIEH CPEJIBI.

3aKOH COXPAaHEHUS U MPEBPAILECHUS YJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO TBUKECHHUS.
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Hab6mronenune nuddysun.

HaOnroienue siBeHUi cMaurBaHUs M KalMWIISIPHBIX SIBJICHUN.
HabnrogeHue TemioBoro paciupeHus Teul.

N3meHenune paBieHHs Ta3a IpU U3MEHEHUU 00bEMa M HArpeBaHUM WIIU
OXJIQXKICHUU.

[IpaBuna u3sMepeHus: TEMIIEPATypHI.

Bunae! Tenmonepenayu.

OxJtaXkJIeHue TpU COBEPIICHUHN paOOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctosiHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JIBUTATEIIEH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OMNBITHI MO BBIPALIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM UJTK caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MIMIPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH JaBJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA >KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHHs BHYTpPEHHEH »HHEpPruM Tella B pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOJHOU U
ropst4er BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThIM METATUITMUECKUM LIHJITHHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaelIbHON TEIUIOTHI TIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

Onektpuzanusi Tena. JBa poja 3iIeKTpUYeCKuX 3apsnoB. BzaumopercTBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIAMH).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUUecKoro mojs. Ilpuniun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUIT TOK. YCJOBUA CYIIECTBOBAHHUSI JJIEKTPUYECKOTO TOKa.
M cTOYHUKM TIOCTOSSHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOTO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOHKEHUE.
ConpoTuBieHUE MPOBOJHUKA. Y ACIBHOE COMPOTHUBJICHHUE BelmiecTBa. 3akoH OMa
I ydacTka 1enu. [locinegoBarenbHoe U MapajuiesIbHOE COCTMHEHNE MPOBOIHUKOB.

PaGora u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jlkoyms—JIeHna.
DneKkTpudecKre enu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1eiicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mosie 3eMJIM U €ro 3HadyeHHWe I Ku3Hu Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKA. [[puMeHeHne 3JIeKTPOMArHuTOB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MMOCTOSAHHOTO TOKa. Mcnonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Dapajies. SIBieHNE dIEKTPOMAarHuTHON MHAYKIUU. [IpaBuio JleHna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMY HA BO30OHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Hemoncmpauuu.

DJeKTpu3anus Ted.
JIBa poaa 3JIEKTpUYECKUX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIUSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOBOIHUKH M TUDJICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.
M cTOYHUKH TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. I'a30BbIM pasps.
. U3mepenune cuibl TOKa aMIepMETPOM.
. U3Mmepenne 351eKTpuIecKOoro HarpsKeHUs BOJIBTMETPOM.
. Peocrar n marazuH COnpoTUBIICHUM.
. BzanmoencTBue mNoCTOSSHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH PA3ACIICHUS ITOJ0COB MATHUTA.
. MonenrpoBaHre€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHuT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND IMTOCTOSIHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIWH.

OmneiTel @apases.

3aBUCHUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HHMKHOBCHMS.

DJIEKTPOreHepaTOP MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimeol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAONIONCHUIO DJCKTPU3ANMHA TEl WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JRJIEKTPUKHU.

COopka u npoBepka padOThI JIEKTPUIECKOMN 1IETH MOCTOSIHHOTO TOKA.
N3mepenune u peryJupoBaHue CUIbl TOKA.

N3mepenune 1 peryJupoBaHue HANPsKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OMBITHI, JEMOHCTPHUPYIOIITNE 3aBUCUMOCTh AIEKTPUYECKOTO
COMNPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOIrOo
CEUYEHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [Jisi CWIbl TOKa MPU MApAJJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre pabOTHI JIEKTPUUIECKOTO TOKA, UAYILEr0 Yepe3 pe3ucTop.
OnpeneneHne MOIIHOCTH  JJIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BETUHECHUU
U pa3/elICHUN.

HccnenoBanne NeMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbITEl, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh CHJIBI  B3aUMOJECHCTBHS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbl TOKA U HAITPABJICHUS TOKA B KATYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO TOJIsl HA TPOBOJAHUK C TOKOM.



19. KoHctpynpoBanue u uzydeHue paboThl JIEKTPOIBUTATEIS.

20. U3mepenue KIIJl a5ekTpoaBUTraTeIbHOM YCTaHOBKH.

21. OnbITEI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHJIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Pa3znea 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXaHMYECKOI'0 JBIKEHUS. PaBHOMEpHOE NPsSIMOIMHEWHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JABmkeHue. CpellHsis 1 MTHOBEHHAas
CKOPOCTb Teja IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiinHEHHOe JBrkeHue. (CBoOomHOE
nagenue. OnwiTel ["anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. Ilepuon m uvacrora oOpamieHus.
JIuHenHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproTona. Bropoi 3akoH Herorona. Tperuii 3akoH HeroToHa.
[IpuHIMII CyNIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKECHUS, CHIIA
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianet BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHoBecue maTepuanibHOM TOUku. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoOMeHT cuiibl. L{eHTp TsxecTH.

Nmnynec tena. Mi3meHenue mmmysibca. UMmynibe cuiibl. 3aKOH COXPaHEHUS
MMITyJibCa. PeakTUBHOE IBUKEHUE.

Mexanudeckass pabora U MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MOHITOrO HaJl
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEeprus ckartou npyxuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHH. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHue MexaHMYeCKOro JBHKEHUS T€a OTHOCUTENIBHO PAa3HBIX Te

OTCYETA.
2. CpaBHeHME MNyTeW U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJl OTCUYETA.
N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOJTMHEWMHOTO JIBUKEHHS.
4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBHXKECHUSI.
HabGmronenue nBmkeHus Tea Mo OKPYKHOCTH.



9.

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

Habmonenne MexaHn4ecKux sSIBJICHU, MPOUCXOAIINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIIHHO
KaOuHeTa PU3MKH.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HEro
CHJTBI.

HaOmnroneHue paBeHCTBa CHII IPY B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena npu yCKOPEHHOM JBUYKCHUU.

[lepenaua uMitynbca Mpy B3aMMOACHCTBUH TEIL.

[IpeoOpa3oBaHus JHEPTUU MPH B3aUMOACHCTBUU TEI.

CoxpaHeHMe UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMITyJIbca TIPU a0COIIOTHO YIPYTOM B3aUMOICHCTBUU.
Habmtoienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHre MEXaHMUECKON YHEPIHH MPH JABHKEHUU TeJla MoJ1 JeHCTBUEM
PYKHUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJIbHEWUIIEro paBHOMEPHOIO
JBUKEHUSI IIApUKa WU TEJIEKKH.

Omnpenenenne cpeaHEd CKOPOCTH CKOJIBXKEHHUS OpycKa WM JBHKCHUS
[IapUKA 10 HAKJIOHHOW IUTOCKOCTH.

OmnpeneneHue yCKOpPEHHs Tejla MNpU PABHOYCKOPEHHOM JIBHJKEHHH I10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBaHue 3aBUCHUMOCTH IyTH OT BPEMEHHU INPH PaBHOYCKOPEHHOM
JBM)KCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka rUMOTE3BI: €CIW TMPH PABHOYCKOPEHHOM JBWKEHHH 0Oe€3
HAYaJbHOW CKOPOCTH TYTH OTHOCSTCS KakK psi HEYETHBIX YHCET, TO
COOTBETCTBYIOIINE MPOMEXKYTKHA BPEMEHH OJMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHUJIbI TPEHMSI CKOJIBKEHHS OT CHJIbI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kod(GUIEeHTa TPEHUST CKOIBKEHUSI.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre padoThl CUJIbI TPEHUS IPY PABHOMEPHOM JIBUKEHUU TEJa I10
TOPU30HTAILHOM MMOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIOPYrOCTH TpU  TNOABEME TIpy3a C
UCTIOJIb30BaHUEM HETIOABUKHOTO U TIOJBMYKHOTO OJIOKOB.

N3ydeHne 3aKoHa COXpPAHEHUS SHEPTHH.

Pa3znen 9. Mexannueckue KoJ1e0aHus M BOJIHBI.



KonebatenbHoe aBmxenrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIeOaHUil: Iepro,
4acToTa, aMIUINTy1a. MaremMaTnuecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
SHEPrUU MPH KOJIeOATETbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHHsle — kojeOanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBoOWCTBa MeEXaHWYeCKuMX BOJIH. [IpoposibHblE U
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. 'poMKOCTh 3Byka W BbicoTa ToHa. OTpaxenue 3Byka. MHOpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaGOmonenue konebaHuM Ten MOJA ACHCTBUEM CHUJIBI TSXKECTH U CHUIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BIHYKISHHBIX KOJIeOaHU U PE30HAHCA.
PacnipocTpaneHne npo10bHbIX U MONEPEYHBIX BOJIH (HA MOJIEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTBHI.
AKyCTUYECKUMN PE30HAHC.
JIaﬁopamopnbw pabomul u onvimeol.
1. OmpezgeneHne dYacTOTbl M TepUoja KojeOaHMM MaTeMaTUu4ecKoro
MasiTHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOJIeOaHUH MPYKUHHOTO MAATHHKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIEOAHUM MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPHOIA KOJIeOaHUN MPYKMHHOTO MasiTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBUCHUMOCTH MEpHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTHU, OT MACChI Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIUE  3aBUCHUMOCTh Mepuoja  KosjeOaHwuii
NPY>KMHHOTO MasiTHUKA OT MACChl Ipy3a U KECTKOCTU MPYKUHBI.

7. U3MmepeHue yckopeHus CBOOOIHOTO MaJeHUSI.

Pazgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMarHuTHOE  MoJie.  JJEKTpOMarHuTHble  BoJIHBI.  (CBoOiiCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIIEKTPOMATrHUTHBIX BOJIH JIJIs COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETa.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.
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Jlabopamopnsie padbomul u onsimel.
1. H3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

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

[Ipenomnenue cBera. 3akoH TMpelomMieHus cBera. [lonHoe BHYTpeHHee
OTpaxkeHHE cBeTa. lcrnonb30BaHME TOJHOINO BHYTPEHHETO OTPAXKECHHS B
ONTUYECKUX CBETOBOJAX.

JIunza. Xop ayued B inH3e. OnTudeckas cucrema poToarapaTra, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckasl cucrema. bam3opyKkocTh U JaabHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Ombitel HptoToHa. Croxenue
CIIEKTPAJIbHBIX LBETOB. J{Hciepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Toyyenune n300paxeHuit B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue cBera.

OnTudeckuii CBETOBO/I.

Xop tydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B paCCEUBAIOLIEH JIMH3E.

[Tomyyenune n300paxeHuit ¢ MTOMOIIIBIO JTUH3.

[Tpuniun aevictBus doToanmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Monens ria3za.

11. PaznoxkeHue 6ei0ro cBeTa B CIEKTP.

12. [Tonyuyenue 6em0ro cBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPaXEHHUsI CBETOBOIO Jydya OT yria
naJIeHuUs.
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2. W3ydenne xapakTepuUCTHK H300pakeHUs IpeaMeTa B INIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCUMOCTH yIJla MPEIOMIIEHHUS] CBETOBOTO Jiyya OT yrja
NaJICHUs Ha TPAHUIIE «BO3TYX—CTEKIION.

4. lTlomyueHue U300paXKEHUI C TOMOIIBIO COOMPAIOIICH JTUH3BI.
Omnpenenenre GOKYCHOTO PACCTOSIHUSI M ONTHYECKON CHIIBI COOMpAromIei
JIMH3BIL.

6. OIBITHI IO PA3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

7. ONBITBI MO BOCTPHUSATHIO LIBETA NMPEAMETOB MPH UX HAOIIOACHUU uepe3
LBETOBbIE (DUIIBTPHI.



Pa3nen 12. KBaHTOBBIE SIBJICHUS.

OmnbiTel Peszepdopaa u mimanerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue u noromenne ceera aroMoM. KBaHThI. JInHEN4aTble CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uziaydeHus. CTpoeHHe aTOMHOTO
anpa. HykioHHas wmoxaenb atomHoro snpa. M3orombel. PannoakTuBHBIE
npeBpaienus. [lepro momypacmnana aTOMHBIX SEP.

SnepHbie peaknuu. 3aKOHBI COXpaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenud saep. Ucrounuku saeprun CosHIa U 3BE3I.

SAnepnas sHepreTtvka. J[eWCTBHUS paauOAKTHBHBIX HW3JIIYYEHUW Ha KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOAopoaa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TYyYEHUN.

6. Perucrtpanus n3nydeHus: OpUPOJHBIX MUHEPAJIOB M IPOIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaOnroneHue CIIOMIHBIX U TMHEHYATHIX CIIEKTPOB U3JIyUYEHUS.

2. HccnepoBaHue TPEKOB: M3MEPEHHE SHEPIMU YACTHUIIBI 1O TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (hoHA.

IHoBTOpPUTEIBLHO-00001IAKINNH MOAYIb.

[ToBTOpUTENHEHO-0000IAIOMIUN MOYJIh MIPEAHA3HAYECH JJISI CUCTEMATH3alUN
1 000011IeHUS TPEIMETHOTO COJIEP KaHUS U OTBITA IEATEIIbHOCTH, IPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (U3MKH, a TakKe JJIsi MOJATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHY 10 (pu3MKe I 00ydYaroIuXxcs, BBIOPABIIUX 3TOT
y4eOHBII NpeIMeT.

[Ipu U3ydYeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIEATEIIBHOCTH, HA OCHOBE KOTOPBIX 00ecHeurBaeTcsl JOCTHKEHUE MPEIMETHBIX U
METaNpeJMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  o0yueHus, ¢dopMmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOJOB HCCIIECIOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKHe
SBJICHUSI, TPUMEHSsS TMOJy4YeHHbIE 3HAHUS, peniaTh 3ajJadyd, B TOM YHCIE
KAuE€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMOMATBHO AEATEILHOCTHBIN XapaKTep IaHHOTO pa3jielia peaausyercs 3a
CY€T TOTO, UTO OOYJAIOIINECS BHITIONHSIOT 3aJaHKs, B KOTOPBIX UM TpeJiaracTcs:



HAa OCHOBE TIOJNyYEHHBIX 3HAHUW pAaClO3HABaTh M HAYYHO OOBSICHATH
buznyeckue SBICHUS B OKPY>KAIOIIEH MPUPOJIE U MMOBCEAHEBHOMN KU3HMU;
UCIIOJIb30BaTh HAyYHbIE METOJIbI UCCIIEIOBAHMS (DU3HUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYUYEHHs] TEOPETUUECKUX BBIBOOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HambOoJiee BaXKHBIX JOCTHKEHUII COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, IPAKTUYECKOTO MCIOJIb30BAHMS PA3JINYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIIOB
DHEPI'UH.



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

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHMs HANpaBICHO

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

B pesynbrare nzyueHus UMK HA YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUs

y oOyyatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCTIMTAHMS:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(bu3nUecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CYKI€HHH OOIIECTBEHHO 3HAUMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXHOCTU MOPAIBHO-ITUYECKUX NPHUHILMIIOB B JESITEIBHOCTH
YYEHOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAuyeCTB (PU3NUYECKOM HAyKU: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (U3MYECKON HAyKW KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, MHTEpEca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJry4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a >KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpaBUi OE30MacHOrO IOBEJIEHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUYECKUM U TEIJIOBBIM 00OpYJIOBaHHWEM B
JOMAIIIHUX yCJIOBUSX;

- chopMuUpOBaHHOCTH HABBIKA pedIeKCHUU, PU3HAHUE CBOETO MpaBa Ha ONTHOKY
Y TAKOI'0 € NpaBa y ApPyroro 4eJoBeKa;

6) Tpya10BOro BOCIIUTAHUS:

- aKTMBHOE Yy4YacTH€ B pELICHUU MPaKTUYECKUX 3a/ay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W
COLIMAJIbHON HAMPaBICHHOCTH, TPEOYIOIIKX B TOM YHCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUIECKOMY U3yUCHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOMH;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHCHTAIMSI HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJI PEUICHUs 3aaad B
o0JlacTH OKpy’Kalollel cpeapl, IUIAaHUPOBAHUSA IIOCTYNKOB M OLICHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPEeIbl;

e - OCO3HaHME TJI00ATILHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTeu ux

pelieHus;

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

e - TIOTPEOHOCTh BO B3aWMOJICUCTBUU TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOCKTOB (DU3UYECKON HAIMPaBICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUIM
IPYTHX;

e - TIOBBIIICHHE YPOBHA CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO
JIEATEIILHOCTD,

e - NOTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCII€ (POPMYIHPOBATH
UJIeH, IOHATHSL, TUNIOTE3bI O (PU3UUECKUX O0BEKTAX U SIBICHUSIX;

e - OCO3HaHHE JIe(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCTH
busuKy;

e - [UJTAHMPOBAHHE CBOETO Pa3BUTHS B IPUOOPETEHUHN HOBBIX (DU3HMUECKUX 3HAHUIA;

e - CTPEMJICHHE aHAJIM3UPOBATh U BBISBIATH B3AUMOCBSI3U MPUPOJIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHCTBHUH C Y4YETOM BIIMSAHHMS Ha OKpYXaroLlyK Ccpexdy,
BO3MO’KHBIX TJI00AJIbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pe3ynbrare ocBoeHUs MpOTrpaMMEI 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyuwatomerocs OyayT copMHUpOBaHBl MeTampeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbBIE NCHCTBUS,
KOMMYHUKATHUBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBbIC  JCUCTBUS,  PETYJSTUBHbBIC
yHUBEpCaIbHbIC YUeOHbIC TCUCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YYeOHbIE 1eiiCTBUSA

ba3oBble Jiornueckue aeicTBHUA:
e BBISBIATH M XapaKTepU30BaTh CYIICCTBEHHBIC TMPU3HAKK OOBEKTOB
(s1BNIEHUI );
e YCTAaHABIWBATH CYIIECTBECHHBINA MPU3HAK KIACCU(PUKAIIMHA, OCHOBAHUS JIJIS
0000IIIeHNS U CpaBHEHUS,



BBISBJISATH 3aKOHOMEPHOCTH W IIPOTUBOPEUHS B PaCCMaTPUBACMBIX (paKTax,
JaHHBIX W HAOJIOICHUSIX, OTHOCSAIIMXCS K (DU3MUSCKUM SIBIICHUSIM;
BBISBJISATh TPHYNHHO-CJICACTBCHHBIC CBS3M IPH HM3YYCHUU (PU3NICCKUX
SIBJICHHI M ITPOIICCCOB, JICJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJIBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

CaMOCTOSITEIILHO BEIOMPATh CIIOCO0 peleHus yaeOHOH pru3rdeckoi 3a1adu
(cpaBHEHHME HECKOJIbKMX BapHAaHTOB pCIICHHS, BBIOOp HambOoee
TOJIXOJISIICTO C YY4ETOM CAMOCTOSTEIILHO BBIJICIICHHBIX KPUTCPHUER).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEN0BATEIbCKUN HHCTPYMEHT O3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIaHY OMbBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUYECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HH(MOpMAIHIO,
MOJTYYEHHYIO B XOJI€ UCCIICIOBAHUS MU IKCTICPUMEHTA;

CaMOCTOSITeNIbHO (OPMYJIMPOBATH 00OOIIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
MPOBENEHHOTO HAOIIOJICHUS, OTIbITA, UCCIICIOBAHUS,;

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

Pabora c nndopmanmueii:

MPUMEHSTh Pa3TUYHbIC METOIbl, THCTPYMEHTHI U 3alpPOCHI MPU MOUCKE U
orOope WHGOPMAIMKM WIA NAHHBIX C Y4ETOM TMPEUIOKEHHON yueOHOM
dbuznyeckoii 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MPENCTABICHNUS,

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAIbHYIO (GOpMY TIpPEICTaBICHUS
uHQOpMAIMU W WUTFOCTPUPOBATh pellacMble 3agaddl  HECJIOKHBIMU
CXeMaMH, TharpaMmMamMu, HHOU TpaduKoi M 1X KOMOWHAITASMH.

KoMMyHUKAaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUSA:

B XO7Ie OOCYXKIEHUs y4yeOHOro Marepuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha PEIICHHWE 3aJadyd W TOJJICp KaHHC
O1aroKeIaTeILHOCTH OOIICHUS;

COTOCTAaBIISAITh CBOM CYXKICHHUS C CYXIACHUSAMH JPYTUX YYaCTHUKOB
nuanora, OOHapyKUBATh Pa3IMIUE U CXOACTBO MMO3HIIHI;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



nyOJIMYHO TPEACTABISATh PE3YIbTaThl BHIIOJHEHHOTO (PU3UUYECKOTO OMBITA
(3KCnIeprMEHTa, UCCIIEOBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BATh NPEUMYILIECTBA KOMAaHIHOW U MHIUBHUIYaJIbHOM
paboTHI ITPU PEIIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHON JI€ATENbHOCTH, OPTraHU30BBIBATH JIEWCTBUS
no e€ JOCTIKEHHUIO: paclpeiessaTb poyd, 00CyXIaThb MpPOLECChl U
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBITNOJHATH CBOIO 4acTh pabOThI, JOCTUTrasi KAYECTBEHHOTO pe3yJIbTaTra 1o
CBOEMY HAIPaBJICHUIO U KOOPAUHUPYSI CBOU JIEHCTBUS C IPYTUMH YWICHAMU
KOMaH/1bl;

OLICHMBAaTh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(POPMYTHUPOBAHHBIM yUaCTHUKAMHU B3aUMOICHCTBHSL.

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

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YUCOHBIX CUTYyaIUsX, TPEOYIOIMIUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NHYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaJbHOE, TPHUHATHE PEIICHHS B TPYIIE, NMPUHATHE PEIICHUN
Tpynmoim);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pellieHUus GU3NUECKON 3a7auu WIn
IUTaHa HMCCIIEJIOBAHUSA C YYETOM HMEIOIIMXCS PECYpcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh TIPeIiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJIEKBAaTHYIO OLIEHKY CUTYyalluu U MpeJiarath jiaH €€ n3MeHEHUS;
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHsS])) PE3yJIbTaTOB
NEeSATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3MYEeCKOro HUCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBLIMXCS CHUTYallMil, YCTaHOBJEHHBIX OUIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yJIbTaTa LIEJIA U YCIOBUSAM;

CTaBUTH ce€0s1 HA MECTO APYTOro YeJIOBeKa B X0/I€ CIOpa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JPYTOro;
MPU3HABaTh CBOE MPaBO Ha OMIMOKY MpHU perieHuu (GU3NYECKUX 3a/1ay UIIH
B YTBEPXKJICHUSX HA HAYUYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI



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

UCIIOJIb30BaTh  MOHATHUS:  (PU3UYECKUE W  XUMHYECKHE  SBJICHMUS,
HaAOI0IeHNE, AKCIIEPUMEHT, MOJEINb, TUIMOTe3a, CAMHMIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHHUS BeIlecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUs, pPaBHOACUCTBYIOIIAS
cwia,  gedopmanus  (ymopyrasi, — IUIaCTUYEeCKasl),  HEBECOMOCT,
COOOIIAIOITNECS COCY/IBI;

paznuuath sBiaeHUs (AuQQy3us, TEII0BOE ABUKEHHE YaCTHIl BEUIECTBA,
paBHOMEPHOE  JIBDKCHUE, HEPAaBHOMEPHOE  JBWIKEHHE, HWHEpLHS,
B3aUMOJICUCTBUE TE€J, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUsl, epeada JaBJIeHus TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(PepHOE [1aBJICHUE, IUIABAHHME TEJ, MNPEBPALLECHUS MEXaHUYECKOU
HHEPrUMr) MO ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NUECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3HUECKUX  SIBIICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IMUYHBIMU CKOPOCTSAMH B >KMBONW M HEXUBOMU
IPUPOAE, ACUCTBUE CWIBI TPEHUS B IPUPOAE U TEXHUKE, BIIUSIHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, phluard B
TeJe YeJOBEeKa, MPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 33aJauy B y4eOHYIO,
BBIJICJISATH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBJICHUIA;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHMS, UCIOIB3YS
¢duznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHsIsI CKOPOCTbh, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC Tela,
cujia TpeHus, AaBjeHue (TBEPAOTO Tena, )KUJIKOCTH, Ta3a), BRITATIKUBAIOIIAS
CUJIa, MEXaHW4YecKass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 PUIIMEHT TOJIE3HOr0 JEHCTBUA MEXAHU3MOB, KUHETHYECKas M
MOTEHUUAJIbHAS. JHEPTUsl), MPU ONUCAHUMU TMPABWIBHO TPAKTOBATh
(bu3NYECKU CMBICI UCTIONb3YEMbIX BEJIMUMH, UX 0003HAYEHUS U €TUHULIbI
(GU3MYEeCKUX BEIMYMH, HAXOAUTh (OPMYJbl, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH TIpaduku
U3YYECHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U IPOIIECCHI,
UCIIOJIB3Ysl TIpaBUJIa CJIOKEHHS CUJI (BAOJb OJTHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, NpaBUJIO paBHOBECHUs pbiuara (0J0ka),
«30JI0TO€ TPaBUJIO» MEXAHWKH, 3aKOH COXpPaHEHUS MEXaHUYECKOU



SHEPruH, TpPU DTOM [aBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa U
3aIUCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, POILIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE U3 1-2
JIOTHYECKHX IIAaroB C OMOpPOi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYCCKUX
SBJICHUH, PU3NUIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBl U
(GopMyIibl, CBsA3bIBaIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIU3a
YCIJIOBUS 33Ja4y 3aIMCBIBATh KPaTKOE YCJIOBHE, NOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYJBI U TPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JJI1 PEUIEHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
NOJy4Y€HHOM (pU3NUECKON BEINUMHBI,

pacrno3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXXHO PpELIUTh MpPU OMOIIU
(U3UYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIICIATH POBEPSIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3INyaTh U MHTEPIPETUPOBATH IMOTYYEHHBIH
pe3ynbTaT, HAXOAUTh OUIMOKM B XOJI€ ONBITA, J€JaTh BBIBOJABI IO €ro
pe3yibTaTam;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3HYECKUX CBOMCTB TeN: (POPMYITUPOBATH IPOBEPSIEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pyAOBaHMs, 3alUChIBaTh X0
ombITa U (POPMYJIUPOBATH BHIBOBI;

BBIIOJIHATHh MPSMbBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacCChl Tela,
00béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(pOBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3a/IaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHU;

IPOBONUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIMUUHBI OT
JPYrol C HCIOJB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PaBHOMEPHO JIBMXKYILIETOCs TeJIa OT BPEMEHU JBUKEHUS TENA, CUIIbI TPEHUS
CKOJIBLKEHHSI OT Beca Teja, KayecTBa 0OpabOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHMS OT IUIOLIAAN CONPHUKOCHOBEHHMS TEJI, CUJIbI
YOPYTOCTH OT YAJIMHEHUS NPY’KUHBI, BBITAJIIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH TeJa U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJlaBaHus TeJ, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUsA, CcoOUpaThb YCTaHOBKY U
BBIMOJIHATh WM3MEPEHUs, CJenysl MPeaoKEHHOMY IUIaHy, (UKCHUPOBATH
pe3yNbTaThl MOJTYYEHHOM 3aBUCHUMOCTH (UM3MYECKUX BEJIMYMH B BHJE



MPEIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBHIBOJLI MO PE3yJIbTaTam
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHUJIa TPEHUS CKOJIBKEHUS, IaBIICHHUE
BO3/[yXa, BBITAJIKUBAIONIAS CHUJIA, JCHCTBYIOIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  TeNno, Kod3(pPHUIMEHT TMONe3HOro JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEIIOKEHHOW WHCTPYKLUUHU: TMPH BBHIMOIHEHUU
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEIIMYUHBL;

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30IMaCHOCTH MPHU padoTe ¢ T1abopaTopHBIM
000pyI0BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHUCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIECS COCY/bI, OapoMeTp,
phluar, NOJBUXKHBIN M HETIOJBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTEepPU30BaTh MPHUHIUIBI  JIEHCTBUS W3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOHM Ha WX oOmucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3Ys 3HAHUS
0 CBOMCTBaxX (PU3UUECKUX SIBJICHUI U HEOOXOIUMBbIE PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTh  NpUMEpPhl  (HAXOAuUTh  WHGOPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TOBCEIHEBHOM
KU3HH JIJ1s1 obecrieueHust 0€30MacHOCTH MpU oOpaIrieHuu ¢ mpubopamu u
TEXHUUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEeH cpeie;

OCYUIECTBJISATH OTOOpP HCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TyTEM CPaBHEHUsI PA3IUYHBIX HCTOYHUKOB BBIJEISATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUil HAYyYHO-TIOMYJISIPHYIO
JIUTEPATYPy HPUUIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu VHTEepHer, BiameTh mNpuEéMaMH KOHCIEKTUPOBAHMUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
YyucIie myOJIuyHO AeNiaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOSKTOB UITU
y4eOHBIX WCCIEAOBAHHM, TTPH 3TOM TPaMOTHO HMCIOJb30BaTh M3yUYCHHBIN



MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

IPU BBIMOJTHEHUU Y4YEOHBIX TPOCKTOB M HWCCIEAOBAHHUH PpaCIpPEACISTh
00s3aHHOCTH B TPYMIE B COOTBETCTBHUU C TMOCTABJICHHBIMHU 3aja4aMH,
CIEAUTh 3a BBINOJHEHUEM IUJIaHA JIEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JCATEIBHOCTh  TPYIIbl, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBHE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K koHIy 00ydeHus B 8 kiiacce rnpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJIB30BATh NOHATHSA: Macca U pa3MepPbl MOJIEKYJI, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BEILECTBA, KPUCTAJUIMYECKHUE U
amMop(HBIC Tela, HACBHIICHHBIA W HEHACHIIICHHBIN Map, BIAXHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS DJHEPIUs, TEIUIOBOM JBUTATElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsil, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SABJICHHS (TEIUIOBOE pACIIMPEHHE W CKaTHe, TeIulonepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJCHCAllUs, IUJIaBJICHUE, KpUCTAIIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
TerIonepeaaya (TEeTIOnpOBOAHOCTb, KOHBEKIUS, U3JTyYEHHE),
ANEKTPU3aLUs TeN, B3aUMOJEHCTBUE 3apsA0B, NEHUCTBUS 3IEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO IOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKIIKSA)
[0 ONHMCAHWID HX XapaKTEpHBIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3UUYECKOE SBICHUE;

pacno3HaBaTh NPOSIBICHUE HW3YYEHHBIX (U3MYECKUX SBJICHUNW B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHWE W KalNWUDIPHBIE SBIEHUS B IPUPOJE,
KpUCTaulbl B mpupoe, usiydyeHue ConHia, 3aMmep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHA, HHES, CHETa, SJIEKTPUUECKUE
ABJICHUSI B aTMocdepe, dJIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Aperd NoarCoB, POJIb MATHUTHOTO MOJIS JJ1s )KM3HU Ha 3eMJle,
NOJIIPHOE CHUSHHWE, NPU 3TOM [EPEBOAUTH IPAKTHYECKYIO 3a/1ady B
y4eOHY10, BBIACIATh CYLIECTBEHHBbIE CBOMCTBA (NMPU3HAKU) (PU3NUYECKUX
SIBIICHU;

OMKCHIBATh U3YyUEHHBIE CBOMCTBA TeN U (PU3UYECKUE SIBICHMS, UCTIOIB3YS
¢uznyeckue BEIMUMHBI (TeMIepaTypa, BHYTPEHHSS YHEPIHsl, KOJIUYECTBO
TEIUIOTHI, yJEJIbHas TEIIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJelbHas TemjoTa MapooOpa3oBaHusi, yJeibHas TEIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJe3HOro JACHCTBUS TEIIOBOM



MaIllUHbl, OTHOCUTEIbHAS BIIAXKHOCTh BO3/1yXa, SJIEKTPUUECKUH 3apsil, Chiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOIHUKA,
yAETBHOE COMPOTUBIICHUE BEIIECTBA, paO0Ta U MOIIHOCTH AIEKTPUUECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3UUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIIBI (PU3UUECKUX BEITUYHH,
HaXOJUTh (DOPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMHU BEIMYMHAMH, CTPOUTH TpauKHd W3YYCHHBIX 3aBUCHMOCTEH
(bU3NYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUUYECKONM TEOpUHU
CTPOCHHS BEIIECTBA, MPUHLUIN CYNEPHO3UIMU MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsia, 3akoH Oma I yJacTKa UEenu, 3aKOH
Jxoyna—JIeHna, 3aKk0oH COXpaHEHHUs SHEPTUU, IIPH 3TOM 1aBaTh CJIOBECHYIO
GbOopMyITUPOBKY 3aKOHA U 3alUCHIBATh €M0 MAaTEMATUYECKOE BHIPAKECHHUE,
OOBSICHATH (PU3MUECKUE MPOLECChl U CBOMCTBA TeJl, B TOM YHCIEC U B
KOHTEKCTE CHUTyallMi MPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISIBISATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
IaroB ¢ Onopoi Ha 1-2 W3y4eHHBIX CBOWCTBA (PUBMUECKUX SIBICHU,
(bU3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelar pacu€THhle 3aJadyd B 2—3 JCWUCTBUS, HCIOJB3YysS 3aKOHBI U
dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHalM3a
YCJIOBUSL 3a/ladyd 3aMKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JMAHHBIX [JI1  peIIeHHUs 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3UUECKON BETMYUHBI C U3BECTHBIMU JJAHHBIMU,
pacro3HaBaTh NPOOJEMbI, KOTOPhIE MOXKHO PEIIUTh MPU [MOMOIIU
(bU3MYECKUX METOJOB, HCIOJb3ysl OMHCAHUE WCCICIOBAHUS, BBIICISATH
MPOBEPSIEMOE MPEIINOJIOKEHNE, OLEHUBAaTh MPABWIBHOCTh MOPSIKA
MIPOBEJICHUSI UCCIIEIOBaHUs, JI€JaTh BHIBO/IBI;

MPOBOAUTL OMBITHI 10 HAOMIOJACHUIO (U3WYECKUX SIBJICHUNA WU
(bU3nYECKUX CBOMCTB TeJl (KamWJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH TPOIIeCcCa OCTHIBAHUS U
HarpeBaHusi MpPU H3IYUYECHHH OT I[BETa H3JIy4arolled (Morjaomaromei)
MMOBEPXHOCTH, CKOPOCTh MCIIAPEHHUS BOJBI OT TeMIEpaTypbl KUAKOCTH U
miomaan €€ TMOBEPXHOCTH, »OJEKTpU3allds Tel U B3aUMOJICUCTBHUE
ANEKTPUYECKUX 3aps]I0B, B3aWMOJICUCTBUE IMIOCTOSIHHBIX MAarHUTOB,
BU3yalU3allsi MArHUTHBIX [IOJE€H TOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MAarHMTHOTO MOJIE Ha MNPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBa 3JIEKTPOJABUTATENsl MOCTOSSHHOTO TOKa): (OpMYIUpPOBATH



IpOBEpsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/I OTbITa U (POPMYIHPOBATH BHIBOIBI;
BBIIIOJIHATH MIPSIMbIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBLHOM BJIaKHOCTH
BO3/yXa, CHJIbI TOKA, HANPSDKEHUS C MCHOJIb30BAHUEM aHAJIIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEIMYUH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
JIpPYyro C  UCIOJIb30BAaHUEM TMPSMBIX HU3MEpPEHUU  (3aBUCUMOCTH
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAX IONEPEYHOTO
CEUYEHUA U YAEIBHOTO COIPOTUBIICHHUS BEILIECTBA MPOBOJHUKA, CUJIBI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HAIPSHKEHHWs HAa IPOBOJHHUKE,
WCCIICOBAHUE IIOCIEAOBATEIBHOTO M MAPAJUIEIBHOTO  COECIVHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAHHE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh WU3MEPEHUs, Cienysl MPEeAJo)KEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl NOJIYYEHHON 3aBUCUMOCTH B BUJI€ TAOJIHIL U TPpa(UKOB, 1€TaTh
BBIBO/IBI T10 PE3YJIbTATAM UCCIIEIOBAHNUS;

IPOBOJUTh KOCBEHHbIE W3MEpPEHUA (PU3NYECKUX BeIUUHMH (yAeJIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, padora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAaHUPOBaTh W3MEPEHHs, COOUpPAThH
DKCIEPUMEHTAJIBHYIO YCTaHOBKY, CIEAys MPEIJIOKEHHON WHCTPYKLUH, U
BBIYHCIIATh 3HAUCHUE BEJIMYUHBI;

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MMaCHOCTH MpHU padoTe ¢ 1abOPaTOPHBIM
000opy/TI0BaHUEM;

XapaKTepu30BaTh TMPUHIUMBl JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONUCAHUs (B TOM UKCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, MapoBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK JJIEKTPUYECKOM BSHEPTUH, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUUYECKHE
NPEIOXPAHUTEIH, HNEKTPOMArHUT, JJIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PUBMYECKHUX SIBJICHUNW U HEOOXOIHUMBbIE
(bu3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI JJIEKTPUUECKHX LIeme C
NOCJIEOBATENBHBIM U NAPAJIEIBHBIM COEUHEHUEM JIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYCHHUSI JIEMEHTOB JIEKTPUUECKUX LICTICH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUS (U3MUYECKUX 3HAHUW B TOBCEIHEBHOMN



XKU3HU 1)1 obecriedeHusi 0€30MacHOCTU MpH oOpalieHnu ¢ nmpudopamMu u
TEXHUYECKUMHU yCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYXKAIOLIEH CpeJIE;

OCYIIECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WNHTepHeTe, Ha OCHOBE HMEIOUIMXCS 3HAaHUM M IyTEM CpPaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEISATH HH(DOPMALIHIO, KOTOpAs SIBIISIETCS
IPOTUBOPEUYUBON MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN Y4YE€OHBIX 3aJJaHUIl HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3HUECKOTO COAECPKAHU, CIIPAaBOYHbIE MATEPHUAIIBL, PECYPCHI
cetu IHTEepHeT, Biagerb INpUEMAaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeobpazoBanus HHGOPMAIIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o0o0miass MHGOPMALKIO U3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO
COJIEpKaHusl, B TOM YKCJIe IyOIMYHO NPEACTABIIAT PE3YJIbTAaThl IPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PaMOTHO UCIOJIb30BATh
U3YYEHHBIM TOHATUIHBIM anmapar Kypca (HU3UMKH, CONPOBOXKIATH
BBICTYIUIEHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYEOHBIX MPOEKTOB U UCCIEIOBAaHUN (PU3NYECKUX
IPOLIECCOB paclpeAesaTh OOA3aHHOCTH B TpPYyNIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJUTh 32 BBIIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NEATEIbHOCTD IPYIIIbI, BEICTPAUBAaTh KOMMYHUKATHBHOE B3aUMOJECHCTBHUE,
IPOSIBIISSE TOTOBHOCTD pa3peniaTb KOH(PIUKTHI.

K koHiy oOyuenus B 9 kjiacce npeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh IMOHSTHUSA: CHCTeMa OTCcuéTa, MarepualbHas TOYKa,
TPACKTOPHs, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMXKEHMs, Aedopmanus
(ympyrasi, miacTHYecKasl), TpPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTb M IEPETrPYy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJIO,
LEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, HH()PA3BYK U yJIbTPA3BYK, 3JIEKTPOMArHUTHHIE BOJIHBI, IIKajIa
AJIGKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIadbHO30PKOCTb,
CHEKTpPbI MCIYCKaHUs U MOTJOLIEHUs, anb(da, OeTa- u ramMmma-u3Iy4eHus,
W30TOIIBI, SIZIEPHAS] DHEPTETHKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 10 OKPY>KHOCTH, B3aUMOJEHCTBHE
TeJ, pEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJIEHHbIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JABM)XEHHUE, OTpaKEHHE



3BYKa, NPSIMOJIMHEWHOE pacIpOCTPAHEHUE, OTPAKEHUE WM NPETIOMIICHHE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0o CBETa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOAKTHBHOCTh, BOZHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEeHHUSI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX TaHHOE (PU3UUECKOE SBICHHE;

pacro3HaBaTh MPOSIBICHHE HM3YyYEHHBIX (U3MUECKUX SBJICHUN B
OKpy»XaroleM Mupe (B TOM 4Yucie (QU3NYECKHe SIBICHHUS B MPUPOJIE:
MIPUJIUBBI U OTJIMBBI, IBUKEHUE MIAaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITUE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE JIEWCTBHE BUIMMOTO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIyYEHHUH, €CTECTBEHHBIM
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JIy4d, PaJUOAaKTHBHOE H3Iy4YEHHUE
NPUPOAHBIX MHUHEPATOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH ATOM MEPEBOJMUTH MPAKTUYECKYIO 3ajayy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBbIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yUEHHBIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHUSA, UCIIOIB3YS
(¢u3nuecKkue BeIWYUHBI (CpEeIHSAs W MIHOBEHHAs CKOPOCTh Teja Ipu
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHS, CWa YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOIO TMAJCHMs, BEC Tela, HUMIYJbC Tela, HMIIYJIbC CHJIBL,
MeXaHu4yeckas paboTa M MOIIHOCTb, NOTEHUHUAIbHAas HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXAaHUYECKasi SHEPTHUsL, IEPUO
U 4YacToTa KoyieOaHul, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEJIOMJICHHUS Cpefbl), MpPU OMHUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUsI U EIUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBSA3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BETUYHMHY C APYTMMH BEITUYHHAMM,
CTPOUTDH rpaPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHIMI CYNEpPIO3ULMA CHJI, NPUHLUII OTHOCUTENbHOCTH [ 'amuies,
3aKkOHbl HbIOTOHA, 3aKOH COXpAaHEHUs MMITYJIbCA, 3aKOHbI OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEIN
OpU SJAEPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alUCBIBAaTh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIlMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOPOM Ha 2-3 U3YyYEHHBIX CBOMCTBA (DM3MUECKHUX SIBJICHUM,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEM;

pemarh pacu€THBIE 3a/1a4u (ONUPAOIINECS HAa CUCTEMY U3 2—3 ypaBHEHMIA ),
UCIIOJB3YS 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (DU3MUECKHUE BEIMYMUHBI: HA
OCHOBE aHaJIM3a YCJIOBMSI 3ajaul 3alliChIBaTh KPATKOE YCIOBHE, BBISBISATh
HEJOCTAIOUINE WM U30bITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBL,
HEOOXOUMBIE ISl PEIICHUs, MPOBOAUTH pPACU€Thl M  OLICHUBATH
PEATMCTUYHOCTH MOTYYCHHOTO 3HaYCHHS (PU3NUECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
($u3NYECKUX METO/OB, MCIIONb3Yysl ONUCAHUE HCCIEIOBAaHUS, BBIICIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpPSAIKA
NpOBEJCHUS  HMCCIECAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOICHUH U OIIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
¢uznyecKkux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HbproTOHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJIC€OaHUH, MPAMOJIMHEHHOE PaCpOCTPAHCHUE CBETA,
pa3ioKeHue Oeloro cBeTa B CIEKTP, U3yUYEHUE CBOMCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
000pyIOBaHUS, OMUCHIBATH X0/ OIBITA U €r0 Pe3yJIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HAYeHUEe Uu3MepseMOl BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTENIbHOTO TPUOOpPa);

OPOBOANUTh HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTD IIyTH OT BPEMEHHU IpHU
PaBHOYCKOPEHHOM JABW)KCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMEpHOAa
KOJIe0aHUN MaTeMaTH4YeCKOTO0 MasTHUKA OT JIJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrIja MaJeHUs W yria NpeJoMJICHHUS OT yria
NaJieHus): IUIAHUPOBATh HCCJIENIOBAaHUE, CAMOCTOSITEIbHO COOUpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3ysbTaThl TMOJYYEHHOW 3aBUCHMOCTHU



¢uznyecKkux BEIMYMH B BUAE TaONMUI U rpaduKoOB, JejaTh BBIBOJBI IO
pe3ylibTaTaM HCCIEA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE HW3MEpeHUs (U3NYECKUX BEIWYUH (CpemHsis
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBH)KEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TNPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M MEPHOJ
KOJIe0aHUN MaTeMaTHYeCKOr0 W TPY>KMHHOTO MAasiTHUKOB, ONTHYECKAas
cwia coOuparolmeid JHMH3bI, pPaJAHOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUsl, COOMpPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpEHUs, Cleaysl MPEJIOKEHHON WHCTPYKIIMH, BBIUYUCISATH 3HAUYCHHE
BEJIMUMHBI U aHAJTM3UPOBATH MOJTyUYEHHBIE PE3YIbTAThI C YIETOM 3a/1aHHOM
IIOTPEIIHOCTH U3MEPEHNN;

CO0JII0/1aTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MU padoTe ¢ 1abOPaTOPHBIM
00opy1I0BaHUEM;

pa3nnyuaTh OCHOBHBIE TIPU3HAKK W3YYEHHBIX (PU3UUECKUX MOJICICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, JIaHeTapHas MOJENb aTOMa, HyKJIOHHAs! MOZIEITb
aTOMHOTO s111pa;

XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOpOH Ha WX OmucaHus (B TOM YHUCIE:
CIHUIOMETP, MATYUKH TIOJOKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, Mepuckorn, ¢oToannapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3WYECKUX SBICHUW M  HEOOXOoauMmble (pusnyeckue
3aKOHOMEPHOCTH,

UCTIONb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTMUECKUX MTPOLECCOB IPU
pelieHny  y4eOHO-TIPaKTUYECKUX 3aJad, ONTHYECKHE CXEMbI JUIs
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M cCOOMparoLIel JINH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUs (DU3MUECKUX 3HAHUWA B TOBCEIHEBHOU
KU3HH JJ1s1 obecrieueHusi 0€30MacHOCTH Mpu oOpaIrieHuu ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHSI 310POBbS U COOJIIOJICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY KaIOIIeH cpejie;

OCYIIECTBIISITh TOWUCK HMHPOpPMAIMU  (PU3NYECKOTO COJCpKAHUSI B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYsI MOMCKOBBIN 3allpoc, HAXOAUTh
NyTH ONpPEeNIeHUs] JOCTOBEPHOCTH MOJIYYEHHON MH(QOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUUN U TOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCIIOJIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISIPHYIO
JUTEpaTypy (HPU3HUECKOTO COAEpKaHus, CIIPAaBOYHBIE MAaTEPUAJIbl, PECYpPCHI
cetu VHTEepHeT, BiaAeTh MNPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIEHHUS HAa OCHOBE
uHGOpMaIlMU U3 HECKOJIbKUX HCTOYHUKOB (DU3MUECKOTO COAEpIKAHMS,
myOJIMYHO TMPEICTaBIATh PE3yIbTaThl MPOEKTHOM WM UCCIEI0BATENbCKON
NEATEIbBHOCTH, TIPU O3TOM TPAaMOTHO  HCHOJIb30BaThb  W3YYCHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro pasziena (U3MKH U COMPOBOXKIATH
BBICTYIUICHUE TMpe3eHTalueil ¢ y4eToM OCOOEHHOCTeW ayAauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Kontpoabubie IIpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThbI
pecypcbl
Paznen 1. ®usuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpPa
bubnuoreka [{OK
1.1 ®dusnka - HayKa 0 IpPUpoe 2
Y PHpOA https://m.edsoo.ru/7f416194
b K
1.2 DOU3NYECKUE BEITUYHNHBI 2 1 nommorexa 110
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METOJ TO3HAHUS 2 1 bubmorexa [IOK
' Y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pasnen 2. [leppoHayanbHble CBeJ¢HHA O CTPOCHHMH BelIeCTBA
bu6mmoteka IIOK
2.1 CtpoeHue BelecTBa 1
p t https://m.edsoo.ru/7f416194
) JIBU>KeHuE U B3aUMOJICHICTBUE YACTHIL ) 1 but6mmoreka [IOK
' BCIIIECTBA https://m.edsoo.ru/7f416194
b K
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 nommorexa 1O
https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBukenune u B3auMo/ieiicTBue Tej
bu6 OK
3.1 MexaHu4ecKoe ABIKEHUE 3 nosmorexa 11

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




bubnmoreka [IOK

32 " 4 1
HEPHIA, Macea, TIOTHOCTE https://m.eds0o.ru/7f416194
bubnunorexa LIOK
3.3 Cuna. B 14 2
. BHART Cii https://m.eds0o.ru/7f416194
Hroro no pazneny 21
Pa3znen 4. /laByienne TBEPABIX TeJl, sKHAKOCTEH U ra3oB
41 Hasnenue. [lepenayua gaBiaeHust TBEPABIMU 3 bubanoreka [JOK
' TEJIaMH, ) KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubnuoreka [{OK
4.2
JlaBIICHHE KHKOCTH > https://m.edsoo.ru/7f416194
bubmuoreka [IOK
4.3 A 6
TMOC(EpHOE JaBIIeHUE https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnmnorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasaeny 21
Paznea 5. PaGora n MomiHOCTDH. JHEprus
bu6nunorexa LIOK
1 P 1
> 400Ta 1 MOIIHOCTS 3 https://m.edsoo.ru/7f416194
5.2 [IpocTeie MEXaHU3MBI 5 1 bubmmorexa LIOK
https://m.edsoo.ru/7f416194
53 MexaHuueckasi SHeprus 4 1 brbmorexa [OK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 12




8 KVIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne i/ P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Paznen 1. TensioBble siBJIeHUST
bubmuorexa [JOK
1.1 C i 7
TPOCHHUE 1 CBOMCTBA BEMlecTRa https://m.edsoo.ru/7f4181ce
1.2 TerutoBble pouEcChl 21 1 5 bubnnorexa LIOK
https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pasnen 2. DuiekTpu4ecKkHe M MATHUTHBIC SIBJICHHSA
)1 DNeKTpUUYeCKHe 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 20 2 7
OCTOAHHBIH STEKTPHACCIHH TOK https://m.edsoo.ru/7f4181ce
2.3 MarsuTHEBIC SIBIICHUS 6 1 1.5 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
2.4 DIIEKTpOMarHuTHasE MHIYKIUS 4 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 14.5




9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne i/ P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Pa3znen 1. Mexanuveckne siBJeHUSA
11 MexaHuueckoe IBUKEHUE U CIIOCOOBI €ro 10 1 bubnnoreka [JOK
' OIHCAHMS https://m.edsoo.ru/7f41a4a6
. bubnnorexa [JOK
1.2 B3aumoneiictsue e 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPaHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pa3nen 2. Mexanuyeckne KoJieOaHUs U BOJIHBI
bu6mmoreka [JOK
2.1 Mexannueckue kosneba 7 3
NAITHCCIHE Rofehatmt https://m.edsoo.ru/7f41a4a6
b K
2.2 MexaHuueckre BOJIHBI. 3BYK 8 1 3 nomorexa LO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3pnen 3. DiieKTPOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3nen 4. CBeToBbIE IBJICHUSA




4.1 3aKOHBI PacIpoOCTPaHEHUS CBETA 6 2 bubmmorexa [TOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/74 1a4a6
Hroro no pazaeny 15
Pa3gen 5. KBaHTOBLIE fIBJICHUSA
5.1 Hcnyckanue v MOrJIonieHue CBeTa aTOMOM 4 1 bubmmorexa LHOK
https://m.edsoo.ru/7f41a4a6
5.2 Crpoenue aToOMHOro sipa 6 1 brbmorexa LHOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
. s 7 1 1
5.3 JEpPHBIEC PEaKLUH https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznea 6. [loBTopuTtenbH0-00001aI0IM i MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COEPIKAHUS 9 ) bubmmorexa [IOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41ada6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

®usuka — HayKa O PUPOJE.
SBnenus npupojipl. uzndeckue
SIBJICHUS

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThbI

Jara
H3Y4YeHH S

DJIEeKTPOHHbBIE
nugposeie
o0pa3oBaTtejibHbIE

pecypchl

MexaHu4decKkue, TCIUIOBEIC,
3JIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusnueckue BEIMUUHBI U UX
u3MepeHue

Ypok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IPY OMOIIH
KHUJKOCTHOTO TEPMOMETpA U
JaT4YNKA TEMIEPATYPHI"

Kak ¢usuka u apyrue ecTeCTBEHHbIE
HayK{ U3Yy4aloT MPUPOJLY.
EcrecTtBeHHOHAYUYHBIN METO/T
no3Hanus. Onucanue GU3NIECKUX
SIBIICHHI C TIOMOIIBIO0 MOJCIICH
Ypok-uccnenosanue "IIposepka
TUIOTE3bI: JAILHOCTD II0JIETa
IapuKa, MymneHHOro

but6mmorekxa [IOK
https://m.edsoo.ru/ff09f72a




TOPU30HTAILHO, TEM OOJIbIIIE, YeM
0oJbIIIe BBICOTA ITycKa"

Crtpoenue BemecTBa. ONbITHI,

bubnunorexa LIOK
7 JIOKA3bIBAIOIIUE JTUCKPETHOE
https://m.edsoo.ru/ff09fe0a
CTPOCHUE BEIIIECTBA
bubnunoreka LIOK
8 JBr>xeHune 4acTHIl BEIISCTBA
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITHI 11O
9 HAOJIIOIEHUIO TEILIOBOrO
pacIIupeHus Ta30By»
10 ArperaTHble COCTOSIHHS BEIIECTBA
B3anmocBs3b Mex1y cBOWCTBaMU
BEIIIECTB B pa3HbIX arperaTHbIX
1 COCTOSTHUSIX B KX bubnuoreka [{OK
aTOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIxX
COCTOSIHUU BOJIEI
MexaHnueckoe OIBMKEHUE.
12 PaBHOMEpHOE M HEPABHOMEPHOE bubmorexa LHOK
p p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHNE
bu6nunorexa LIOK
13 CkopocTh. EquHUIEI CKOpOCTH
p a I p https://m.edsoo.ru/ff0a079c
14 Pacuet myTH ¥ BpeMeHH IBIKECHUA bubnnorexa [IOK
y p g https://m.edsoo.ru/ff0a0ae4
Nuepuys. 3aK0H HHEPLINH.
P . P bubmuoreka [{OK
15 BzaunmopeiicTBue Ten Kak mpuynMHa

HU3MCHCHUA CKOPOCTHU ABUKCHHS TCII

https://m.edsoo.ru/ff0a0c10




IImotHOCTE BemecTBa. Pacuet Macchl

bu6nmmoreka [IOK

16
1 00beEMa Teja 110 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGopaTopHas paboTta
17 «Ornpenenenre MmioTHOCTH TBEPAOTO
TEIA
13 Pemenue 3agau mo teme bubnunoreka LIOK
"ITnoTHOCTH BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3anMoaencreug ten. Cuia
ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «/3ydyenue
20 3aBUCUMOCTH PACTSDKCHUS
(medopmanumn) NPy UHBI OT
MIPUIIOKEHHOMN CUIIBI»
21 SIBnenne tarorenus. Cuuaa TIOKECTH
CBs13b MEX]Ty CHIJION TSKECTH U
. bubmuoreka [IOK
22 Maccol Tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3aga4 1o reMe "Cuia TSKeCTH
Cuna TsDKeCcTH Ha IPYTHX IUTaHeTax.
23 dusnueckue xapakTePUCTUKU bubnuorexa [IOK
PaKTep https://m.edsoo.ru/ff0al 502
IUIaHET
bubnunotexa LIOK
24 WNsmepenne cuin. JlunaMmoMeT
p A p https://m.edsoo.ru/ff0al8cc
Bubnuoreka IIOK
25 Bec tema. HeBecomocTh 1
https://m.edsoo.ru/ff0al778
Ciio)eHue IByX CHJI, HAPABIECHHBIX
. . bubmuorexa [{OK
26 10 OJTHOM TIPSIMOA.

PaBHOelicTBYIOIIIASA CHIT

https://m.edsoo.ru/ff0ala70




27

28

Permrenue 3agad mo reme
"PaBHoaeiicTByromias cui"
TpeHne CKOJIb)KEHUS U TPEHUE

nokosi. TpeHue B mpupoae u
TEXHHUKE

bubnunorexa LIOK
https://m.edsoo.ru/ff0alb9c

29

Jlaboparopuas pabora «3ydeHne
3aBUCUMOCTH CUJIbI TPCHHUA
CKOJIB)KCHHUS OT CHJIbI JaBJICHUS U
XapakTepa COMPHKACAIOIINXCS
MIOBEPXHOCTEH»

bubnunoreka LIOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3agau Ha onpeneneHue
PaBHOJCHCTBYIOLIEH CHJIIbI

31

32

Pemenue 3agau no remam: «Bec
tenay, «['padpuueckoe nzodpaxkeHne
crny, «CHUIIbDy,
«PaBHOAEHCTBYIOIIAS CHAIDY

KonTponbHas paboTa mo Temam:
«MexaHndeckoe IBHKEHHEY,
«Macca, I0THOCTEY, «Bec Temay,
«I'paduueckoe nzo0paxkeHue cu,
«CHap»

bu6nunorexa LIOK
https://m.edsoo.ru/ff0alde0

33

34

Hasnenue. CriocoObl yMEHbIICHUS U
YBEJIMUYEHUS JaBIICHUS

I[aBJIeHI/IC raza. 3aBUCHMOCTb

IaBJIEHH Ta3a OT 00bEMa,
TEeMIIEPATypPhI

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a20a6

but6mmoreka [IOK
https://m.edsoo.ru/ff0a2376




[Tepenava naBneHus TBEPIALIMHU

bu6nmoreka [IOK

35 eJIaMH, JKUJIKOC a3aMU.
TETAMIL, JRIIROCTAMIL 1 rasanit https://m.edsoo.ru/ff0a25b0
3akoH ITackais
JlaBlIeHHE B KUJIKOCTH U Ta3e,
. bu6nmoreka [IOK
36 BBI3BAHHOE JEHCTBUEM CHUIIbI
https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenue 3amaa mo treme «/laBnenue bubnuorexa [IOK
B 'KHIKOCTH U rase. 3axkoH Ilackaisy https://m.edsoo.ru/ff0a2826
bubnunoreka LIOK
38 Coo01maroIumecs cocyabl
ot yA https://m.edsoo.ru/ff0a2970
39 I'mopaBnuueckuii mpecc bubmorexa HOK
P P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuaeBon
JKHUIKOCTHBIM HAacoc
Atmocdepa 3emiu. [Ipuannbl
CYIIIECTBOBAHUA BO3IYIIHONU
Y Y bubmmoteka IIOK
41 0007104K1 3eMJIi. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO TaBJICHUS OT BBHICOTHI
HaJl ypPOBHEM MOPsI
4 Bec Bo3ayxa. ATmochepHoe bubnmoreka [JOK
JaBJICHUEC https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOro bubnmnoreka [JOK
nasieHus. OnelT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOTO
44 aBIICHUS OT BBICOTHI HA, OBHEM bubmmorexa TOK
8 AYPp https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bbapomerp-anepoun. AtmochepHoe bubnmoreka [JOK

AaBJICHUEC HA PA3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4




Permrenue 3agad mo reme

46 "AtMocdepHoe naBicHue"
JelicTBue ®UJIKOCTH U Ta3a HA BuGmorexa LIOK
47 TOTPYICHIOS B HHUX TEHO- https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnas pabota
48 «Ornpenenenue BbITAIKUBAIOLIEH Bbu6moteka [JOK
CWJIBL, ACHCTBYIOLIEH Ha TEJO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KHUJKOCTb)
Jlaboparopras paboTa 1mo Teme
«HccnenoBanue 3a]'3.I/ICI/IMOCTI/I Beca BuGmiorexa LIOK
49 Tela B BOAC ciT 00neMa https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOM B KHUAKOCTh YaCcTH
Tena»
bubmmoteka IIOK
>0 Inasanne Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHnast pabota
"KoHcTpynpoBaHue apeomeTpa win
51 KOHCTPYUPOBAHUE JIOAKHU U
OmpeeiIeHuE eé
Ipy30M0AbEMHOCTH"
Pemrenue 3agad mo reMam:
50 «IlnaBanue cyoB. bu6muoreka [JOK
Bosznyxomnasanue», «JlaBnenue https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEU U Ta30B»
but6mmorekxa [IOK
>3 Mexanitieckas pabota https://m.edsoo.ru/ff0a3f82
54 MomntHocTs. EquHUIBEI MOIITHOCTH bubmmorexa TOK

https://m.edsoo.ru/ff0a3f82




55

56

Ypoxk-uccienopanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOH IIPH
noabeMe 10 JiecTHuie"

[IpocTeie MexaHnu3Mbl. Pbryar.
PaBHOBecue cwit Ha prruare

57

KonrponsHas pabora o Teme
«JlaBneHue TBEpABIX TEN,
KHUJKOCTEH U Ta30By /
Bcepoccuiickas npoBepouHas
paborta

58

PesepBHblii ypok. Pabora ¢
TEKCTaMHM 110 TeMme «JlaBiieHue
TBEPJBIX TEN, KHUJIKOCTEH U ra3oB» /
Bcepoccuiickas nmpoBepouHas
pabota

bubnunoreka LIOK
https://m.edsoo.ru/ffOadffe

59

Prryaru B TexHuke, ObITY U TIPUPOJIE.

JlaGopartopHnast pabota
«HccnenoBanue ycioBHit
PaBHOBECHSI pblUara

0.5

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a478e

60

Pemrenue 3agad mo teMe «Y CIOBUS
pPaBHOBECHSI pbIUaray

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a48a6

61

62

Koaddutment noneznoro neicTpus
Mexanu3ma. Jlaboparopnas pabota
«3mepenue KII/ nHaknoHHOM
TUTOCKOCTI

Pemenue 3amau mo teme "Pabora,
MomHocTb, KIT/"

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ff0adc48




63

64

MexaHuueckas SHeprusl.
Kunernueckas 1 noTeHIyaabHas
SHEeprus

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTHH

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a4252

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4360

65

66

YPOK-3KCIIEpUMEHT 1O TEME
"DKCHepUMEHTaIbHOE OIPEIEICHHE
W3MEHEHUS KUHETUYECKOU U
MOTEHIIUAIBLHOU YHEPTHH NPU
CKaThIBAaHHUH TeJa 10 HAKIOHHOM
IJIOCKOCTH"

KonTponbhas padota no teme
«PaboTta 1 MOIIHOCTh. DHEPruUs»

67

68

PesepBHblit ypok. Pabora ¢
TEKCTaMH I10 TeMe "MexaHn4ecKkoe
nBIOKeHne"

PesepsHylit ypok. PaGota ¢
TekcTamu 1o Teme "PaboTa.
MomHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

12

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a4eeb




8 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Mara nudposeie
Tema ypoka Konrtpoabubie IIpakTnueckue
n/n Bcero H3yuyeHusi oOpa3oBaTeJbHbIE
padoThI padoThbI
pecypcnl
OCHOBHBIE TIOJIOKEHUS
| MOJIEKYJISIPHO-KUHETUUECKOIN 1 Bbu6mmoteka [JOK
TEOPUU U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
Mopaenu TBEPAOTO, JKUAKOTO U
. bubnuoreka [{OK
3 ra3zo000pa3HOro COCTOSTHUN 1
https://m.edsoo.ru/ff0a540e
BEILECTBA
OOBsicHEeHHEe CBOWCTB TBEPOTO,
KUAKOTO U ra3000pa3HOro
4 COCTOSIHUM BELIECTBA HA OCHOBE 1
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUH
5 Kpucramnmueckue u amopgHsie | bu6muoreka [JOK
Tela https://m.edsoo.ru/ff0a5800
6 CmaunBaHuE M KalMWJUISIPHOCTb. 1 bubnmoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe paclIupeHue U CokaTue 1 bubmmorexa [TOK
P p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMnepaTypbl
8 CO CKOPOCTBIO TEIJIOBOTO JIBH)KEHUS 1

YACTHIL




TCIJIOTA CTOpaHusA

9 Buytpennss sueprusi. CriocoObl bubnmnoreka HOK
WU3MEHEHUS BHYTPEHHEN JHEPrUu https://m.edsoo.ru/ff0a5c60

10 Buael Terionepenauu Bubmaorexa ITOK

https://m.edsoo.ru/ff0a6412
Ypok-koupepennus "IIpakTnueckoe

1 HCII0JIb30BaHUE TEIIIOBBIX CBOMCTB bubmuorexa [JOK
BELLECTB U MAaTEPUAIIOB B LIENIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonuuectBo Temnotsl. Y aenabHast bubnnorexa [{OK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHHE TEIUIOBOTO OallaHca.

13 TemooOMeH u TEIII0BOE bubmmorexa [IOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopaTtopHast pabota

14 "HccnenoBaHue IBIEHUS bu6nunorexa LIOK
Ter1000MeHa IpU CMEIIMBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U Topsiueit BOAbI"

PacyeT xonmyecTBa TEMIOTHI,

s HEO0OXOAMMOTO JIJIsi HarpeBaHUs
TeJa ¥ BBIICTSIEMOTO UM TIPU
OXJIAXKICHUH
JlaGopaTopHas pabota

16 "OHpI;,Z[CJII;HI/IC I})/,HCHBHOﬁ bubmmorexa [TOK

" https://m.edsoo.ru/ff0a6bb0
TETJIOEMKOCTH BEIIECTBA
17 OHeprus ToImBa. Y ieiabHast bu6muoreka [JOK

https://m.edsoo.ru/ff0a7b5a




[InaBnenne n OTBECpPJACBAHUC

18 KPUCTAJIMYECKHUX TeJI. Y AenbHas bubnmorexa LHOK
P A https://m.edsoo.ru/ff0a71d2
TEINIOTa IUIABJIEHUS
JlaGopaTopHnas pabota
" . bubnuorexa [JOK
19 Onpenenenue yeabHOU TEIOTHI
. https://m.edsoo.ru/ff0a72fe
ILIABIIEHUS JIbIA
20 [TapooOpa3zoBaHue 1 KOHEHCAIHS. Bbu6moteka [JOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunienune. Vaenbnas temiora
mapoooOpa3oBaHusI U KOHIECHCALIUH.
POODP bubnunoreka LIOK
21 3aBUCHUMOCTh TEMIIEPATYPBI
https://m.edsoo.ru/ff0a786¢
KHIICHUS OT aTMOC(EPHOTO
aBIICHUS
Bnaxnocts Bo3ayxa. Jlaboparopnast
2 pabora "Omnpenenenue bubmuoreka [IOK
OTHOCHUTEILHON BJIAXKHOCTU https://m.edsoo.ru/ff0a7628
BO3IyXa"
73 Pemenue 3agau Ha onpeneneHne
BIIQYKHOCTH BO3/yXa
[IpuHIMIBEI PaOOTHI TETLTOBBIX
24 nsurareneif. [lapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS
KII] TenmoBoro aBuratess.
25 TennoBple ABUraTeIN U 3alIuTa bubmmorexa TOK
A - & https://m.edsoo.ru/ff0a7c7¢c
OKpPY’KaoIIeH cpeibl
26 3aKOH COXpaHEHUs U IPEBPALLECHUS

OHCPIur B TCIJIOBBIX ITpOLECCaxX




[ToaroToBKa K KOHTPOJIBHOM paboTe
1o Teme "TersoBbie ABICHHUS.

bu6nmoreka [IOK

27 H3mMmeHeHune arperaTHbIX COCTOSHUM https://m.edsoo.ru/ff0a83f2
BeniecTa”
KonTponbhas pabota no teme
28 "Tennossle sABieHUs. MI3MeHeHHe bubmorexa HOK
N " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BEIlleCTBa
29 Onektpusauus ten. [IBa pona
3JIEKTPUYECKUX 3aps 0B
Ypok-uccnenoBanue
30 "OnexTpu3anus TeJl UHAYKIHUEH U
IIPU COIPUKOCHOBEHUU"
31 BzaumopeiicTBue 3apsoKEHHBIX TEL. bubnnoreka [JOK
3akon Kymnona https://m.edsoo.ru/ff0a87e¢4
DNEKTPUYECKOE TOJIE.
1 HanpspkeHHOCTD IEKTPUYECKOTO bubmuoreka [IOK
nons. [IpuHumn cynepno3uuuun https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX MOJEH
Hocurenu aneKTpruuecKkux 3apsiioB.
33 OnemeHTapHbIi 3apsan. CTpoeHue
aToMa
34 [TpoBOTHUKY U AMDIIEKTPUKHU. 3aKOH but6mmorekxa [IOK
COXpaHEHMsI DNEKTPUYECKOr0 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anay Ha mpuMeHeHNE bubmuorexa [IOK
CBOMCTB AJIEKTPUUECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIOBUS €TI0
36 cyuectBoBaHus. MlcTouHUKHN Bubmmorexa [IOK

SJICKTPHUYCCKOI'O TOKA

https://m.edsoo.ru/ff0a95a4




bu6nmmoreka [IOK

37 EHCTBUSA JIEKTPUUYECKOTO TOKA
a P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicteue

38 AJIEKTPUUECKOTO TOJIs Ha 1
MIPOBOJIHUKY U TUDJICKTPUKH"

39 DJIEKTPUYECKUH TOK B MeTasuiax, bubnmnoreka HOK
JKHMIKOCTSX U ra3zax https://m.edsoo.ru/ff0a9838

40 DneKTpuyecKas 1erb 1 e€
COCTaBHBIEC YaCTH
Cuna toka. JlabopatopHas pabora
" bubnuoreka [IOK

41 W3mepenue u peryiupoBaHue CUIIbI 0.5

" https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTpUUECKOe HaMpsKEHHE.

4 Bonstmerp. JIaboparopHas padoTa 0.5 bubnnorexa [JOK
"N3mepeHue u peryiupoBaHue ' https://m.edsoo.ru/ff0a%e14
HanpspkeHus"

ConpoTuBieHNE NTPOBOJHUKA.
43 VnenpHOE CONPOTUBICHUE bubmmorexa [IOK
P https://m.edsoo.ru/ff0aa738
BEIIECTBA
JlaGopartopHas paboTa
"3aBUCUMOCTB DJIEKTPUYECKOTO
44 COIIPOTUBIICHHS TPOBOJHUKA OT €r0 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff0aa738
JUTMHBI, TJI0IATU TIOTIEPEYHOrO
cedyeHus u marepuaia”
3aBUCUMOCTH CUJIBI TOKA OT
but6mmorekxa [IOK
45 HanpsokeHus. 3akoH Oma s

y4acTka 1enu

https://m.edsoo.ru/ff0aa44a




JlaGopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH CHUJTbI

46 TOKa, MIYIIEro uepe3 pe3ucTop, oT bubmmorexa LOK
Y pe3p P, https://m.edsoo.ru/ff0aa04e
CONPOTHUBIICHUS PE3UCTOPA U
HaIpsKEHus Ha pe3ucrope”
47 [TocnenoBarenbHOE M MapaIeIbHOE
COCIMHEHUS TIPOBOTHUKOB
JlaGopaTtopHnas padora "IIpoBepka
43 IpaBUJjIa CI0KEHUS HAIIPSKEHUN bubmmoreka [JOK
[IPU MOCIETOBATEILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopnast pabota "I[IpoBepka
49 IpaBuja JJis CUJIbl TOKA IIPU bubmmoreka [JOK
[apajjiesIbHOM COEIUHEHNHU https://m.edsoo.ru/ff0aadle
pe3ucTopoB”
Pemenue 3aga4 Ha npUMEHEHUE
bubmmoteka IIOK
50 3akoHa OMa JJ1s pa3InyHOTO
https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS IPOBOTHUKOB
Paborta 1 MOIIHOCTH
bu6nmorexa LIOK
51 3IEKTPUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
Jlaboparopnas padbora
52 "On I;IeJII::HI/Ie pa6OTBI A MOIIHOCTH bubmorexa LHOK
P p " B https://m.edsoo.ru/ff0ab3e0
AJIEKTPUIECKOTO TOKA
DNIEKTPUUYECKHE LIETTH U
53 HOTPEOUTEH FITEKTPHUUECKON bubmuoreka [IOK

sHepruu B ObiTy. KopoTkoe
3aMBIKaHHE

https://m.edsoo.ru/ff0ab660




ITocTostHHBIC MAarHuThbl, UX

54 .
B3aUMO/ICHCTBUE
55 VYpok-uccnenosanue "M3yuenue 1 bubmmoreka [JOK
MOJIeH MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHoe nosie. MarHuTHOE 1oJie
bubnunorexa LIOK
56 3eMui U €ro 3HAYCHUE IS KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
[ToaroroBka Kk KOHTPOJIBHOM padoTe
10 TeMe "DIIEKTPUYECKHE 3apsi/Ibl.
bubmuoreka [IOK
57 3apspKeHHBIE Tea U UX
. . https://m.edsoo.ru/ff0abd2c
B3auMoiecTBus. [locTosHHBINM
ANEKTPUIECKUHN TOK"
KonTtponbHast pabora o Teme
"DnexTpruuecKue 3apsbl.
3apsKeHHBIE Tella U UX
. . bubmuorexa [IOK
58 B3auMoAeHCcTBHA. I10CTOSIHHBINI
. " https://m.edsoo.ru/ff0abea8
ANEKTPUIECKUM TOK" /
Bcepoccuiickas npoBepoyHas
pabora
PesepsHslit ypok. Pabora ¢
TekcTamu 1o Teme "l1ocTosSTHHBIN
o " but6mmorekxa [IOK
59 ANIEKTpUYECKHii TOK" /
. https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas mpoBepoyHas
pabota
OmnsiT OpcTena. MaruuTtHoe mose
but6mmorekxa [IOK
60 AJIEKTPUIECKOTO TOKa MarauTHoe
https://m.edsoo.ru/ff0ac1d2
M0JI€ KaTYIIKU C TOKOM
61 IIpuMeHeHne 31EeKTPOMAarHuToOB B 0.5 bubnmoreka [JOK

texuuke. Jlaboparopnas pabora

https://m.edsoo.ru/ff0ac74a




62

63

64

65

"U3y4yeHue neicTBUSA MAarHUTHOTO
MOJIsI HA IPOBOJAHUK C TOKOM"

DNEKTPOABUTATEIh TOCTOSIHHOTO
Toka. Mcnonb3oBaHue
AIEKTPOABUTATENCH B TEXHUUECKUX
YCTpPOMCTBAaX U HAa TPAHCIIOPTE.
JlaGopaTtopHnast pabota
"KoHcTpyupoBaHue 1 U3y4eHue
paboThl AneKTpoaBUTaTENs"

OnbiThl Papajes. 3aKoH
3IEKTPOMArHUTHON MHIYKITUH.
[IpaBuio Jlenna

Onexrporerepatop. CriocoObl
MOJIYYEHUS AIEKTPUIECKON
SHEPIruH. DIEKTPOCTAHLIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX
SHEPTUU

[ToaroroBka Kk KOHTPOJILHOU paboTe

10 TeMe "DIJIEKTpUUECKHE U
MarHuTHBIE SIBJICHUS"

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

66

KonTponbhas pabota no teme
"DJIeKTpUUECKUE U MarHUTHbIE
ABJICHUS"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0acb14

67

PesepsHslit ypok. Pabora ¢
TekcTaMu 110 TeMe "TermnoBrie
sBiieHUd"

bubnunotexa LIOK
https://m.edsoo.ru/ffOacc5e

68

PesepBHblit ypok. Pabora c
TEKCTaMH I10 TeMe "MarauTHrle
saBJjeHus"
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
[
JJ;H Tema ypoxka Beero Kontpoabubie IIpakTuueckue i[:;:eﬂl/lﬂ :)Ig;l;l;zf;:fenbnme
padoThbI padoThI pecypenI

| MexaHn4eckoe JBHKEHUE. |
MarepuanbHas TO4Ka

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuorexa [JOK
MEXaHUYECKOTO JIBUKECHUSA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NTpsIMONIMHEITHOE | bubnuorexa [JOK
JIBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE NpAMOIMHENHOE

4 nBikeHue. CpeaHsst 1 MTHOBEHHas 1
CKOPOCTb

5 [IpsimonuHeitHOE paBHOYCKOPEHHOE | bubnuoreka [IOK
JIBHKECHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM>KCHHUSI. 1
I'padux ckopoctu
JlaGopaTtopHnasi pabota

- "OnpeneneHne yCKOpeHus Tela Ipu | | bubnnoreka [JOK
PaBHOYCKOPEHHOM ABIKEHUH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTh"

g CBo0Ooguoe magenne teir. OIbIT !
lanunes

9 PaBHOMeEpHOE ABMXKEHUE TTIO | bubnmoreka [JOK

okpyxHocTu. [lepuoa u yactora

https://m.edsoo.ru/ff0ael76




obOparmenus. JInHeitHas U yrioBas

CKOpOCTHU
10 [lenTpOoCcTpeMUTEIBLHOE YCKOPEHHUE
1 [Iepssiii 3ak0oH Hprotona. Bektop bubnuoreka [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HerotoHa. bubnunoreka [HOK
PaBHoxelicTByrOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroToHa. bubnnorexa [JOK
Cynepno3unust cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npUMEHEHUE bubnnoreka [JOK
3akoHOB HbroTOHA https://m.edsoo.ru/ff0aebbc
bu6mmoreka [IOK
15 Cuna ynpyrocr. 3axo T'yxa https://m.edsogru/faneca2
16 Pemenue 3agau no reme «Cuia
YIPYTOCTHY
JIabopaTopHas paboTa
17 «Oi(;)l;I[C(J)IlZHI/Ie I;KSC?TKOCTI/I bubmmorera [TOK
https://m.edsoo.ru/ff0ace28
MPYKUHBD»
bu6mmoreka [IOK
18 Crna Tpenus https://m.edsocI;.Iru/fanﬂ 38
19 Pemenue 3agad mo reme «Cuia bu6mmorexa [IOK
TpEHUS» https://m.edsoo.ru/ff0afa26
JlabopaTtopnas pabora
20 "Onple)ﬂenzﬁne ioa(b(bmmema bubmmorexa [TOK
" https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIBKEHUS
Pemenue 3agad mo reme "3aKkoHbI
21 Hprorona. Cuna ynpyroctu. Cuina bubmorexa [IOK

TpeHus"

https://m.edsoo.ru/ff0afb8e




Cuia TSHKeCTH | 3aKOH BCEMHPHOI'O

22 TATOTEHUSI. Y CKOPEHHE CBOOOIHOI0O bubnmnorexa [IOK
’ p https://m.edsoo.ru/ff0af044
agcHus
VYpok-koHpepenius "JIBrkeHue Tein
23 BOKPYT I'PaBUTALMOHHOTO LIEHTPA
(Conneunas cucrema). ['amakTuku"
Pemenue 3amau nmo teme "Criia
bu6mmoreka [IOK
24 TSDKECTH U 3aKOH BCEMHUPHOIO
" https://m.edsoo.ru/ff0af5f8
TATOTEHUS
)5 [IepBas kocMHu4eckast CKOpOCTb. bubnuoreka [IOK
HeBecomocTth 1 eperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcue MaTepualIbHOI TOUKH.
AOCOIIOTHO TBEPIOE TEIIO.
26 PaBHoBecue TBEpIOTO TEA C bubmnorexa [IOK
.. - P https://m.edsoo.ru/ff0afe36
3aKpeIIEHHON OChIO BpallleHHUS.
MowmenT cuisl. LienTp TsoxecTn
PaBHOBecue MaTepuabHOM TOUKH.
AOCOIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA C
3aKPETUIEHHOW OCBIO BPAILICHUS.
MowmenT cusl. LienTp TsoxecTn
)3 Pemenue 3agau no reme "MomeHT bubmuorexa [JOK
cunebl. LlenTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe
" bubnuorexa [JOK
29 o TeMe "MexaHn4eckoe IBHKEHUE.

Bsaumopaeticteue Tea"

https://m.edsoo.ru/ff0b0408




KonTponbhas pabota no teme

bu6mmoreka [IOK

30 "MexaHquCKoe /IBHACCHIC. https://m.edsoo.ru/ff0b06ec
B3aumoneiictBue ten"

Nmnynbe Tena. UMnynbe cubl.

31 3aKOH COXpaHEHHS UMITYJIbCA. bubnunoreka [HOK
VYupyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aUMOJICHCTBUE

1 Pemenue 3amau nmo teme "3akoH bu6mmoreka [IOK
COXpaHEHUs UMIyJinca" https://m.edsoo.ru/ff0b096c

1 VYpok-koudepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"

34 Mexanndeckas paboTa U MOIIHOCTh bubmmorexa [TOK

https://m.edsoo.ru/ff0b0a84

35 PaboTa cHIIBI TSKECTH, CHJIBI bu6mmoreka [JOK
YIPYTOCTH U CHJIBI TPEHUSA https://m.edsoo.ru/ffOb0db8
JlaGoparopHas paboTa

36 «Ormpenenenue pabOThI CUIIBI TPEHUS
IIpU PAaBHOMEPHOM JBUKEHUU Tea
110 TOPU3OHTAJIBHOMN MOBEPXHOCTH»

37 CBsI3b 3HEPTUH U PAOOTHI.

[ToTenumanpHas 3HEprus

18 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KMHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHMsI DHEPTUU B
MEXaHHUKe

40 JlaGopatopHas pabora «3yuenue bubnnorexka [HOK

3aKOHAa COXPAaHCHUS SHCPIrUm»

https://m.edsoo.ru/ffOb12fe




41

42

KomnebarenbHo€e ABUKEHUE U €T0
XapaKTEePUCTUKU
3aryxaromye KojeOaHusl.

BriHyX1eHHBIE KOJICOaHUSI.
Pe3onanc

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb1858

bubmuorexa [JOK
https://m.edsoo.ru/ff0b20f0

43

MareMaTH4ecKuil U NPy KUHHBINA
MasTHUKHU

44

45

46

VYpok-uccnenoanue «3aBUCUMOCTb
nepuoja KojaebaHui OT KECTKOCTH
HNPY>KUHBL ¥ MAaCCHI Tpy3a»

[IpeBpateHre YHEPTUU TIPU
MEXaHHYECKUX KOJICOAHUX
JlaGopaTtopHnast pabota
«Ompenenenue 4acTOThI U EpHOIA
KoJie0aHUl MPYKUHHOTO MAasiTHUKA

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

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

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIEproJIa KoJeOaHmi
rpysa, HOABELIEHHOIO K HUTH, OT
MAaccChl Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

49

50

Mexaunueckue BoaHBL. CBOKWCTBA
MEXaHM4eCKUX BOJH. [IpogosibHbIE 1
TIOTIEPEYHBIE BOJTHBI

Ypok-koHpepennus "MexaHudeckue
BOJIHBI B TBEPAOM TEIIE.
CelicMHYECKHE BOJIHBI"

3ByK. Pacnipoctpanenue u
OTpPa’KEHUE 3BYKa

bubmuorexa [JOK
https://m.edsoo.ru/ffOb21fe




51

52

Ypok-uccinenoBanue "Habmronenune
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

['poMKOCTB 3ByKa U BHICOTA TOHA.
AKyCTUYECKUI PE30HAHC

53

Ypok-koH(pepeHmus "YabpTpa3Byk u
UHQPa3BYK B IPUPOJC U TEXHHUKE"

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

54

55

56

[ToaroroBka Kk KOHTPOJIBHOM padoTe
110 TeMe "3aKOHbI COXPAHEHHUS.
Mexannyeckue KojiebaHusl ¥ BOJTHBI"

KoHTpoinbHas pabora 1o Teme
"3aKOHbI COXpAHEHMUS.
Mexanunueckue KojIe0aHusa U BOJIHEL"

SHGKTpOMaI‘HI/ITHOC ITOJIC.
SHCKTpOMaFHI/ITHHe BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0b25f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe

57

58

59

60

CBoiiCTBA 2JIEKTPOMArHUTHBIX BOJTH
Ypok-konpepentus "llxana
3JIEKTPOMAarHUTHBIX BOJIH.
Hcnonb3oBaHue 37€KTPOMArHUTHBIX
BOJIH JIJI1 COTOBOI CBsA3U"

VYpok-uccnenosanue "M3zydenue
CBOICTB 2JIEKTPOMAarHUTHBIX BOJIH C
MOMOIIBI0 MOOWIIBHOTO TenedoHa"
Pemenue 3agau Ha onpeneneHne
4aCcTOTHI U IJIUHBI
IIEKTPOMAarHUTHOW BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb2fe6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b2c6¢




:‘)J'IGKTPOMaFHI/ITHaH IIpupoJga CBETaA.

61 Cxopoctb cBeta. BonHoBbie bubmmorexa [OK
Up ' https://m.edsoo.ru/ff0b31d0
CBOMCTBA CBETa
Ucrounuku cBeta. [IpsiMonuueitHoe
bu6mmoreka [IOK
62 pacrpocTpaHEeHHE CBETa. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
Counna u JIynsl
3aKOH OTpa)KeHUsI CBETa. 3epKaJa.
bu6mmoreka [IOK
63 Pemenue 3aga4 Ha IpUMEHEHUE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAYKEHUS CBETA
64 [Ipenomnenne cBeta. 3akoH bubnuoreka [IOK
[IPEIOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonmHOE BHYTpEHHEE OTpaKEeHUE
65 cBeta. Mcrionb30BaHKE MOJIHOTO bubmuorexa [JOK
BHYTPEHHETO OTPAXKEHHUS B https://m.edsoo.ru/ffOb3cS5c
ONTHYECKUX CBETOBOJIAX
JlaGoparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH yIJIa
66 MPEIOMJIEHUS] CBETOBOTI'O JIy4a OT
yrJia IaJieHusl Ha TPAHUIIE "BO3TYX-
crekino""
Ypok-koHpepeHIus
"Ucnonap30BaHue NOJTHOTO
67 BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBSI3b"
bubmuorexa [JOK
68 JIunzel. OnTUyeckas cuiia JIMH3bI
https://m.edsoo.ru/ffOb3f2c
. bubnmoreka [JOK
69 [Toctpoenue n3o0paxeHuii B TMH3aX 1

https://m.edsoo.ru/ff0b444a




JlaGopaTtopHnas pabota
"Onpeneneane HOKyCHOTO

bu6mmoreka [IOK

70 PacCTOSHUS U ONITUYECKOUN CUIIBI https://m.edsoo.ru/ff0b4206
cobuparoiiei TuH3b1"

71 Ypok-koHpepenius "OnTudyeckue bubnunoreka [HOK
JIUH30BBIC TPHOOPHI" https://m.edsoo.ru/ffO0cOa7e

7 I'ma3 kak onruyeckasi cucTema. bu6mmoreka [IOK
3peHue https://m.edsoo.ru/ff0b4684

73 Ypok-koupepenmus "JlepexTor
3penus. Kak coxpanuts 3peHue"

Paznoxxenue 6enoro cBeta B CIIEKT.

74 OnebiTel HetoToHa. Croxxenue bubnnoreka [JOK
CIIEKTpaJbHBIX I[BETOB. /ucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaGopatopHas pabota "OnbITh IO
pasioKeHUIo 0eI0ro cBeTa B CIIEKTP

75 Y BOCIIPHUSATHUIO LIBETA MPEIMETOB IPHU bubmmorexa [TOK

https://m.edsoo.ru/ff0cOe2a
UX HaOJII0/ICHNUHU Yepe3 [IBETOBbIE
¢unbTpel"
Ypok-npaktukyM "BonHoBbIE

76 CBOMCTBA CBETA: IUCIIEPCHS,
uHTepdepeHys u audpaxus”

77 OmnerTer Pesepdopia u muranerapHas bubmuorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8

73 [Toctynatel bopa. Monens atoma

bopa




I/ICHYCKaHI/IC U IOTJIOIICHUE CBECTAa

bu6mmoreka [IOK

79 aromoM. KBanTel. JInHeigarsie hitps://m.edsoo.ru/f0c 1 4dc
CIIEKTPBI
20 Ypoxk-nipaktukym "Habmonenue bubnmoreka [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTHUBHOCTE U €€ BUIbBI buGnnorexa LIOK
https://m.edsoo.ru/ff0c1672
2 Crtpoenue aToMHOTO sipa. bubnuorexa [JOK
Hyknonnas monens https://m.edsoo.ru/ffOc18ac
23 PaanoaktuBHBIE TpEBpALICHHUS. bubnnoreka [JOK
N30TomE! https://m.edsoo.ru/ffOclal4
34 Pemienne 3amaq mo teme: bubmuoreka [JOK
"PagmoakTuBHBIE TTpeBpalieHus " https://m.edsoo.ru/ff0c1b4a
85 [Tepuox monypacnana
Ypok-koH(pepeHus
86 "Ppaz[HoaKT(ZBIiIm: W3JIyYCHUS B bubmnorexa [IOK
" https://m.edsoo.ru/ff0c2126
pUPOJIe, MEAUITMHE, TEXHUKE
SlnepHblie peakinu. 3aKOHbI
87 cox;)aHeHI/II)ﬂ 3aps/10BOTO U bubmorexa HOK
https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCEI
28 DHeprusi CBSI3U aTOMHBIX SIIED. bubmuorexa [JOK
CBs13b Macchl U DHEPTUH https://m.edsoo.ru/ffOc1d7a
29 Pemenue 3agau no teme " nepHoie
peakuun"
90 Peakuuu cunTesa u eneHus saep. bubmuorexa [JOK
Ucrounuku sneprun CosHLA U 3BE3NT https://m.edsoo.ru/ffOc1e88
01 VYpoxk-koupepenuus "Anepuas

sHepreTuka. JlercTBus




pPaIMOAaKTUBHBIX U3JIy4E€HUH Ha
JKUBbIE OpraHU3MbI"

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe "DIIEKTPOMArHuTHOE MOJIE.

bubmuorexa [JOK

92
DJIEKTPOMAarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIC sIBIECHUS"
KonTtponpsHast pabora o Teme
93 "DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanToBbIC siBIEHUS"
[ToBTOpenue, obobIeHNE.
94 JlaGopatopHbie paboTHI IO Kypc bubmorexa LHOK
" P pv p " ypey https://m.edsoo.ru/ff0c245a
B3aumoneiictBue ten
[ToBTOpenue, 06061meHue. Pemenue
bu6mmoreka [JOK
95 pacyYeTHBIX U KaUeCTBEHHBIX 3a]1a4
" " https://m.edsoo.ru/ff0c2572
o TeMe "'TeroBbIe MpouecChl
[ToBTrOopenue, o6o0mmenue. Pemenne
96 pacyeTHBIX U KaUeCTBEHHBIX 3a/1a4 bubnuoreka [IOK
o Teme "KIIJ] TermoBbIx https://m.edsoo.ru/ff0c2a22
nBuraresei”
[ToBTropenue, 06001eHue. Perenne
bubmuorexa [JOK
97 pacueTHBIX M Ka4eCTBEHHBIX 33724
" " https://m.edsoo.ru/ff0c2b30
o Teme "KIIJ] anexTpoycTtaHOBOK
[ToBTOpenue, oboOIIeHNE.
bu6mmorexa [IOK
98 JlaGopatopHbie pabOTHI IO Kypcy

"CBeToBbI€ ABiIcHUA"

https://m.edsoo.ru/ff0c2c52




[ToBTOpenue, 0600meHne. Pabora ¢

99 TEKCTAMU 110 TeMeE "3aKOHBI 1 bubnmnorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUS B MEXaHUKE
[ToBTOpenue, 0600meHue. Pabora ¢
" bubmuorexa [JOK
100 Tekctamu 110 Teme "Konebanus u 1
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTropenue, 06o0menune. Padora ¢
" bubnuoreka [JOK
101 TekcTaMu 110 TeMe "CBeTOBEIE 1
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTropenue, 06o0menune. Padora ¢
102 TekcTamu 110 Teme "KBanroBsas u 1
snepHas Gpu3uka'
OBHIEE KOJIMYECTBO YACOB I10 102 7

[TPOT'PAMME




IMPOBEPSIEMBIE ITPE/IMETHBIE PE3YJIbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OEPA3OBAHUS

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

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

1.1

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATHUA

1.2

1.3

pasiinvdaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bPISI/I‘leCKOC SIBJICHHUC

pacrio3HaBaTh NPOSIBIEHUE H3YUYEHHBIX (U3UUECKUX SBICHUH B
OKpY’KaloIIeM MHUpE, B TOM YHcie (GU3NIECKUE SIBICHHUS B IPUPOJE,
IIPU 3TOM IEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B yueOHYI0, BBIACIATD

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUI

1.4

ONMCHIBATh M3yUEHHBIE CBOICTBa Teld U (PU3MUECKUE SIBICHUS,
UCHONb3yd (PU3MUYECKHE BEIUYMHBI, HPU ONMCAHUM IPABUILHO
TPaKTOBaTh (PU3UYECKUH CMBICI MCIOIb3YEMbIX BEIMYMH, WX
0o0O3HaYeHUsT M eIUMHHMIBI (U3NYECKUX BEJIWYHMH, HAXOAUTh
(GopMyIbl, CBS3bIBAIOIIME JIaHHYI (PU3UYECKYI0 BEJIUYHMHY C
JPYTUMH BEJTMUYMHAMM, CTPOUTH IpaUKH N3yUEHHBIX 3aBUCUMOCTEH

(hbU3UYECKUX BEITMYUH

1.5

XapaKTCPU30BaTh CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie SIBJICHUA U ITPOLICCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IPU OSTOM JaBaTb CJIOBCCHYIO
(I)OpMan/IpOBKy 3aKOHa MW 3alnucCbIiBaTb €10 MaTCMAaTHYCCKOC

BBIPA)KCHHE

1.6

OOBACHATH (PU3UYECKHE SBJICHUS, POLIECCHI U CBOWCTBA TEJl, B TOM
4yluclie U B KOHTEKCTE CHUTyaluil MpPaKkTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISIBIATH NPUYMHHO-CIIEIACTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHue M3 | — 2 JIorM4yeckux IaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (U3WYECKUX SBJIECHUH, (PU3NUECKHX 3aKOHA

HJIN 3aKOHOMCPHOCTU




1.7

peuaTth pacyéTHbie 3a1aud B 1 — 2 nelcTBUs, UCTIONb3Ys 3aKOHBI U
(dbopMynbl, cBsi3bIBatOlME (DU3MUECKHE BEJIIMYMHBI: HAa OCHOBE
aHalM3a yCJIOBMS  3a/Ja4d  3alMuChIBaThb  KpPaTKOe  yCIIOBHE,
MOJICTaBIATh (U3NYECKUE BEIMYMHBI B (OPMYJBI U MPOBOJIUTH
pacuéTel, HAXOAWUTh CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS
peuieHuss  3agad, OLCHUBAaTh  PEAMCTUYHOCTh  IOJYYEHHOHN

(hu3HUECKOI BETUIMHBI

1.8

pacrmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO PELIUTh MPH TTOMOIIN
(U3MYECKUX METOAOB, B OMNHCAHUM HCCIEOBAHUS BBIICIATH
MpoBepsieMoe  MpEeArnoyioxkKeHue  (Tumoresy),  pasauyarb U
HMHTEPIPETUPOBATh IOJYUYECHHBIN pe3ylbTaT, HAXOAUTh OIIUOKU B

XO0JE€ OIlbITa, ACJIaTh BBIBOJBLI I10 €TI0 pE3yJjibTaTaM

1.9

1.10

1.11

MPOBOJIUTH OTMBITHl 10 HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WM
¢u3nueckux  CBOMCTB  Tel:  (OpMyIHpoBaTh  MPOBEPSIEMBIE
NPENOJIOKEeHNsI, CcOOUpaTh YCTAHOBKY U3  TPEAJIOKECHHOTO

O60py,I[OBaHI/I$I, 3allMChIBATh X0/ OIIbITa U (I)OpMYHI/IpOBaTB BBIBOJbI

BBIIIOJIHATD NPSAMBIE U3MEPEHUS C UCIOJIB30BAHUEM aHAJIOIOBBIX U
U POBBIX MPUOOPOB, 3AMKUCHIBATH MMOKA3aHHs MPHOOPOB C YIETOM

3aJlaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI

MPOBOJIUTh  MCCIIECOBAHUE 3aBHUCHUMOCTH OJHOH  (PU3UUECKOM
BEJIMYUHBI OT JPYrOM C WCIOIb30BAHUEM MPAMBIX H3MEPEHU,
y4acTBOBaTh B IUIAHUPOBAHUHU Y4YEOHOIO HMCCIEI0BaHUs, COOMpPATh
YCTAHOBKY M BBIIOJHATh WU3MEPEHHUs, CIENys MPEII0KEHHOMY
I1aHy, (UKCHUpOBaTh pPE3yJbTaThl IOJTYYEHHOM 3aBHCHUMOCTH
(GU3MYEeCKUX BETUYMH B BHUJIE MPEAJIOKEHHBIX TaOaHIl U TpaduKoB,

ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

1.13

IMPOBOAUTE KOCBCHHBLIC HU3MCPCHHA q)mnqecxnx BCJIMYHH, CICOYys
HpeﬂHOX(eHHOﬁ HHCTPYKIHU: Ipru  BbIIIOJIHCHHUU I/I3MepeHHﬁ
C06I/IpaTI> OKCIICPUMCHTAJIBHYIO YCTAHOBKY W BBIYHCIIATH 3HAYCHHC

HCKOMOM BEITUUMHEI

CO6JIIO,I[8.TB npaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOpHBIM 000PYyI0BAaHUEM

1.14

YKa3bIBaTb IPHUHIOUIIBI )ICfICTBI/ISI HpI/I60pOB N TCXHHUYCCKUX
YCTpOfICTB, XapaKTCPU30BaTh MPHUHIHUIILI ,Z[CﬁCTBPIH HU3YUYCHHBIX

MpUOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBIO UX ONMCAHUSA,




1.15

UCTOJB3ysd 3HAaHUS O CBOWCTBAaX (DU3UYECKHX SBICHUH H
Heo0XouMble (GU3NYECKHUE 3aKOHBI M 3aKOHOMEPHOCTH

IPUBOAUTH THpUMeEphl (HAXOOUTh HHGPOPMALUIO O MpHUMEpax)
MPAKTUYECKOTO  HCIOJIb30BaHUS  (PM3MUECKUX  3HAHUH B
MIOBCEJTHEBHON KM3HM i1 obOecrieyeHus Oe30MacHOCTH IIpH
oOpamieHun ¢ mnpuOopaMH W TEXHHYECKUMH YCTPOWCTBAMH,
COXpaHEHHs 370pPOBbS U COOJIOACHHUS HOPM SKOJIOTMYECKOIO

MOBEJICHUS B OKPYIKAIOLIEH cpee

1.16

OCYIIECTBIISATH OTOOP UCTOUHUKOB MH(pOpMaLuu B ceTu MIHTEepHET B
COOTBETCTBUHM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAaHUM U MyTEM CPaBHEHMS PA3JIUYHBIX HMCTOYHHKOB
BBIJICIATh MH(POPMAIIHIO, KOTOPAask SBISETCS MPOTUBOPEYMBON WU

MOXET OBITh HEJOCTOBEPHOI

1.17

HCIIOJIb30BaTh pu BBIIIOJIHCHU U y4eOHBIX 3a1aHUI
HAYYHOIOIYJIAPHYIO — JIUTEpaTypy  (PU3MYECKOr0  COJEpKaHMs,
CIIpaBOYHBIC MaTEpHaNIbl, pecypcbl ceth VHTepHeT, BiaxeThb
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

nH(OPMALIMY U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO

1.18

CO3J1aBaTh COOCTBEHHBIC KPATKUE ITMCbMEHHBIE M YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHKOB WHPOpMAUu (HU3HIECKOTO
COJIep>KaHusl, B TOM YHCIIe MyOJIWYHO JIeNaTh KpaTKue COOOIIEeHUs O
pe3ysibTaTax MPOEKTOB WM YYEOHBIX HCCICAOBAHWUN, TIPU ITOM
IrPaMOTHO HCIOJIb30BaTh M3YYEHHBIH MOHSITUWHBIN ammapaTr Kypca

(U3HKH, COPOBOXKIATh BHICTYIIJIEHUE MPE3eHTaLuel

1.19

NP  BBINOJIHEHUU  y4YEOHBIX MPOEKTOB U  HCCIEN0BAaHUM
pacripenieniath 00S3aHHOCTM B TIpyNne B COOTBETCTBUU C
MOCTAaBJIEHHBIMU 3aJjauaMH, CJEAUTh 3a BBINOJIHEHUEM I[LJIaHa
NeWcTBUM, aJeKBaTHO OLEHHBaTb COOCTBEHHBIM BKJIaJg B
JeSITeIbHOCTD IpyIIbL, BBICTpanuBaTh KOMMYHHMKaTHUBHOE

B3aHMOHCﬁCTBHe, YUUTBIBASI MHCHUC OKPYIKAOMIUX

8 KVIACC




Kon
NpoBepPsSIeMOro
pe3yJbTarTa

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh IMOHATHA

1.2

1.3

1.4

1.5

pasiiniaTth ABJICHHA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAHHOC (bHSH‘ICCKOC SABJICHUC

pacrio3HaBaTh NPOSIBICHUE H3YUEHHBIX (HU3UUECKUX SBICHUH B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie GU3NIECKUe SIBICHHUS B IPUPOJE,
MIPU 3TOM HEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yueOHYIO, BBICTATh

CYILECTBEHHBIE CBOMCTBA (MpU3HAKHU) (PU3NUECKUX SIBICHUI

OINMCBIBATh M3YYEHHbIE CBOWCTBA Tel W (PU3MUECKUE SBICHMUS,
UCTONB3yd (pU3MUYECKHe BEMUYMHBI, NpPU ONMHCAHUH TPABUILHO
TPakTOBaTb  (U3MYECKUH  CMBICI  HCHOJb3YEMBIX  BEIMYUH,
0003HAaYEHUsI U EOUHUIBI (PU3NYECKUX BEIMYUH, HAXOIUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYI (U3UUYECKYI0 BEIUYHUHY C
JIPYTUMH BETMYMHAMH, CTPOUTH TpaUKH N3yUdEeHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCINYHNH

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

BBIPA)KCHHE

1.6

OOBACHATH (PU3UYECKHE MTPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh TPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1 — 2 noruveckux maroB ¢ NOMoubpl0 1 — 2 M3y4eHHBIX CBOMCTBA

(u3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

1.8

pemars pacy€THble 3aauu B 2 — 3 NeHCTBUS, UCIIOJIb3YS 3aKOHBI U
¢dopMynbl, CBs3bIBaOIIME (U3UUYECKHUE BEIWYMHBI: Ha OCHOBE
aHalM3a yCJIOBHUs 3a1a4M 3allUChIBATH KPATKOE YCIIOBUE, BBIABIIATH
HE/OCTAaTOK JaHHBIX JUIA PELICHHs 3aJlaud, BBIOMpPATh 3aKOHBI U
(dbopMyIbl, He0OXOIUMBIE AJisi €€ pelleHus, MPOBOAUTh PacUEThl U
CpaBHUBATh IMOJYYEHHOE 3HaueHHEe (U3NYECKOH BEIMYUHBI C

HU3BECTHBIMU JaHHBIMHU

pacnio3HaBaTb HpO6HCMBI, KOTOPBIC MOXHO PCHINTH IPU MMOMOIIU

(bHSI/ILIeCKI/IX MCTOOB, HCIIOJIB3Yysd OIMCAaHUEC HCCICOOBAHMAI,




1.9

BBLACIATH HNPOBCPACMOC MPCAIIOJIIOKCHNUEC, OUCHUBATL IPABUJIbBHOCTDH

nopsAAKa IPOBEACHHUA UCCIICAOBAaHUA, ACJIaTh BHIBO/IbL

MPOBOJIUTH OTBITHl 10 HAOMIONCHUIO (DU3MUYECKUX SIBICHUN WIIH
(¢u3nueckux  CBOWCTB  Tel:  (OpPMyIHpOBaTH  MPOBEPSIEMBIE
MPEIOJIOKEeHUs, COOMpaTh YCTAHOBKY W3  IPEIJIOKCHHOTO

000pyI0BaHUS, ONKMCHIBATH XOJ] OIbITA U (POPMYITHPOBATH BHIBOBI

1.10

1.11

BBIIIOJHATL MNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUECM aHAJIOTI'OBBIX
npubOpoB M JAaTYMKOB (U3MUECKUX BEIUYMH, CPaBHUBATH
pe3ynbTaThl M3MEpPEeHUu ¢ ydu€ToM 3aJaHHOW  aOCONFOTHOU

IIOrp€IIHOCTHU

IPOBOJUTh MCCIEJOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYUHBl OT JPYrol C HCIOJIb30BAHUEM IIPSAMBIX H3MEPECHMIA:
IUTAHUPOBATh HCCIEIOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpeHus, cieays MpeJIOKEHHOMY IUIaHy, (PUKCHpOBaTh
pe3yJIbTaThl NOJIYYEHHONW 3aBUCUMOCTH B BUJE TaONIHUL U IpadUKOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHNA

1.12

IPOBOJUTh  KOCBEHHbIE M3MEpeHHs  (U3NYECKUX  BEIUYMH:
IUIAaHUPOBaTh ~ WM3MEpPEHHUs,  coOupaThb  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJI€Qys MPEMJIOKEHHONM WHCTPYKLMH, U BBIYHUCIATH

3HAa4YCHUEC BCIINYNHBI

1.13

1.14

coOnrofaTh MpaBuUia TEXHUKM Oe€30MacHOCTH Ipu  pabdoTe cC

1a00paTOpPHBIM 000pyI0BaHHEM

XapaKkTepu30BaTh MPHUHLUIBI JACUCTBUS M3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OINHCAHMS, HCIOJIb3Ys
3HaHUS O CBOMCTBAaxX (PU3MYECKUX SBJICHUH U HEOOXOAMMBIE

(u3nueckre 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTb MPOCTLIC TCXHUYCCKHUEC yCTpOfICTBa 1 U3MCPUTCIIbHBIC
HpI/I60pH 1o CX€MaM U CXEMAaTUYIHBIM PUCYHKAM, COCTABJISIThH CXCMbI
QJICKTPHUYICCKUX ueneﬁ C MOCICAOBATCIbHBIM W MHapaJlJICTIbHBIM
COCAUHCHUECM 3JICMCHTOB, pasjindasd YCJIIOBHBIC 0003HaYCHUS

3JIEMEHTOB JIEKTPUYECKHUX LETEeH

1.16

MPUBOJIUTE TpUMEpHl (HaXoAWTh HHGOpPMALKIO O TpUMEpax)
MPAKTUYECKOTO  HCIOJIb30BaHUS  (PU3MUECKUX  3HAHUM B
MOBCEIHEBHON JKM3HM Juid oOecriedeHuss Oe30MacHOCTH IpHU

O6paH_IeHI/II/I C an60paMH n  TCXHHUYCCKHUMH YCTpOﬁCTBaMH,




1.17

COXpPaHCHUA 3J0pPOBbA U COGJIIOI[GHI/IH HOPM 3KOJOTHYCCKOTro

MOBE/ICHUS B OKpY XKalolIe cpee

OCYILLECTBIIATh HNOUCK HMH(pOpMAIMM (PU3HMUECKOrO COAEpKaHHUsS B
cetu IHTEpHET, HA OCHOBE UMEIOINXCS 3HAHUM U ITyTEM CPaBHEHUS
JIONOJIHUTEIbHBIX MCTOYHUKOB BBIIEIATh MH(POPMALHUIO, KOTOpas

SBIISICTCS IPOTHBOPEYNBON MIIM MOXKET OBITh HEIOCTOBEPHOI

1.18

WCIIONb30BaTh TMPU  BBIMIOJIHEHUM YYE€OHBIX 3aJlaHUi HAy4HO-
MOMYJISIPHYIO JINTEPATypy (PU3NYECKOTO COJAEP)KaHHUS, CIPaBOUYHbBIE
Marepuaibl, pecypcbl cetu HMHTepHer; BiaAeTh NpUEMaAMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(DOPMALIUY U3 OAHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

9 KVIACC

CO3/1aBaTh COOCTBCHHBIE TMCHbMCHHBIE U  KpaTKHUE YyCTHBIC
cooOmieHus, 0000mas uHPOpPMAIUIO U3 HECKOJBKUX HCTOYHUKOB
(U3HUYECKOTO COJICpKAHUS, B TOM YHCJIC ITyOJMYHO IMPEICTABIATH
pe3yNbTaThl MPOSKTHOMN MIIM UCCIIEOBATENBCKOM NEATEIbHOCTH, TIPU
9TOM TPaMOTHO MCIIOJIb30BATh M3Yy4YECHHBIM IOHATUHHBIN anmnapar

Kypca (1)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC npe3eHTauHeI71

[P BBINOJHEHUN Y4€OHBIX IPOEKTOB U UCCIIEOBAHUIN (PU3HUECKUX
IIPOLIECCOB pacIpesesiATh 0053aHHOCTH B IPYIIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 33Ja4aMM, CIECIAWTHh 3a BBIIOJIHEHUEM IUIAHA
JNENUCTBUM W  KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBI BKJIQJ] B JEATENBHOCTb TPYIIbl, BBICTPaUBAaTh
KOMMYHHMKAaTUBHOE  B3aUMOJEWCTBUE, IPOSABIAS  TOTOBHOCTH

paspeniath KOH()IUKTHI

Kon
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeJIbHOI POrPaMMbl OCHOBHOTO 00111ero 06pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC TOHATUA

pas3iiniaTh ABJICHHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINUX JAaHHOC (i)I/I3I/I'-IeCKOG SIBJICHUEC

1.3

pacrio3HaBaTb IIPOABICHUC H3YUYCHHBIX (1)I/ISI/I'-IeCKHX SIBJICHUN B

OKpYyzKaromeM MUpe, B TOM YUCIIC (bl/ISI/II-IeCKI/IC SABJICHUS B IIpUPOAC,




1.4

1.5

MIPU 3TOM NEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBIACTATD

CYILECTBEHHBIE CBOMCTBA (MpU3HAKK) GUBNYECKUX SIBIICHUN

ONMCHIBATh HM3yUEHHBIE CBOICTBa Ted M (pu3MuUeckue sBICHUS,
UCTONB3Yd (pU3MUYECKHe BETUYMHBI, NpPU OMHMCAHUH TPABUILHO
TPakTOBaTh  (DU3MYECKUH  CMBICT  MCIOJNB3YEeMbIX  BEJIMYHUH,
00O3HaYeHUss ¥ eIWHHUIBI (U3NYECKUX BEJIWYHH, HAXOAUTh
(GbopMyIbl, CBSI3BIBAIOUIME JAaHHYIO (DU3MUECKYI0 BEIUYHMHY C
JIPYTUMH BEITMUYMHAMH, CTPOUTH IpaUKK N3yUEHHBIX 3aBUCUMOCTEH

(bl/ISI/ILIeCKI/IX BCJIIMYHH

XapaKkTepu3oBaTh CBOMCTBa TECII, (1)I/I3I/I‘I€CKI/I€ SABJICHUA U ITPOLIECCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IIPU OSTOM JdaBaTb CJIOBCCHYIO
(I)OpMYJ'II/IpOBKy 3dKOHa M 3allMCbIBAaThb €ro MarcMaTH4YCCKOC

BBIPAKCHHE

1.6

OOBSCHATH (PM3MUECKUE MPOLIECCHI M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalluld MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIIATh IPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOrMYecKux IIaroB ¢ MOMOIIBIO 2 — 3 M3y4YEHHBIX CBOMCTBA

(bu3NYEeCKUX SBICHUH, (PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemats pacuéTHble 3a7auyu (OmUparommecs Ha cucremy u3 2 — 3
ypaBHEHUI), WCIONB3ys] 3aKOHBI W (OPMYJBI, CBS3BIBAIOLINC
¢u3nuecKkre BENMYUHBI: HA OCHOBE aHalHW3a YCJIOBHUS 3a/ladyd
3aMUCBhIBaTh KPATKOE YCJIOBHE, BBISBIATH HEIOCTAIONIUE WU
M30BITOYHBIE TaHHBIE, BRIOUPATH 3aKOHBI U POPMYJIIbI, HEOOXOAUMBIE
JUTSL PEIICHUs], POBOJAUTHh PACUEThl M OLICHUBATh PEATMCTUYHOCTH

MOJIYUCHHOTO 3HAUCHUSA (I)I/I3I/I‘ICCKOI\/’I BCIIMYNHBI

pacClio3HaBaTb HpO6J'IeMLI, KOTOPBIC MOKHO pPCHINTH IIpU ITOMOIIU
(1)I/ISI/I‘IGCKI/IX MCTOIO0B, UCITOJIB3YS OIMMCAHUEC UCCIICA0OBAHUA, BBIACIIATD
MPOBEPACMOC TIPCAIIOJIIOKECHNUE, OLCHUBATHL IIPABUIIBHOCTH IIOpSAAKA
IMPOBCACHHA HCCICAOBAaHWA, [OCJIIAaTb BBIBOABLI, HWHTCPIPETUPOBATH

PE3YJIbTATHL Ha6J'IIOIICHI/II71 1 ONBITOB

MPOBOJNUTH OMBITHI MO HAOTIOACHHUIO (PUINYESCKUX SIBICHUN WU
(bU3MYECKUX CBOMCTB Tell: CAMOCTOATEIBHO COOMPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpYI0BaHMS, OMUCHIBATH XOJ| OIBITA U €r0

pe3ynbTathl, GOPMYIHPOBATH BHIBOABI




1.10

1.11

1.12

NPOBOJUTH TPU HEOOXOTUMOCTH CEPHI0 NPAMBIX H3MEpPEHU,
OIpeIesIsisl CpeHee 3HauYeHHe HU3MepseMoil BenuuuHbl ((pokycHoe
paccrosiHie coOuparoIel JTHH3bI), 000CHOBBIBATH BBHIOOP crocoba

U3MEpeHUs (M3MEPUTEIHHOTO MPUOopa)

MIPOBOJUTh HCCIIEOBAHHE 3aBHUCUMOCTEH (DU3MUECKUX BEIUYHH C
KCII0Ib30BAHUEM MPSIMBIX U3MEPEHUI: TUIAHUPOBATH UCCIIEOBAHUE,
CaMOCTOSITENIbHO COOMpPaTh YCTaHOBKY, (DUKCHPOBATh PE3yJIbTaThl
MOJIY9CHHON 3aBUCUMOCTH (DU3MUYECKUX BEIUYMH B BHJIC TAOIUIN

rpa(bI/IKOB, ACJIaTh BBIBOJKI 110 PE3yJIbTaTaM UCCICAOBaHNA

IPOBOJUTh  KOCBEHHbIE M3MEpeHHs  (U3NYECKUX  BEIUYMH:
IUTAHUPOBaTh ~ W3MEPEHUs,  COOMpaTh  JKCIEPHUMEHTAIBHYIO
YCTAaHOBKY M BBIIOJHATh M3MEPEHUs, CIEeAys IPeUI0KEHHON
WHCTPYKLWHY, BBIYMCIATH 3HAYCHUE BEIMYHMHBI M AHAJIU3UPOBATH
IIOJIyYEHHBIE PpEe3yJbTaTbl C Y4YETOM 3aJaHHOW IOIPEHIHOCTH

U3MEPEHUIN

1.13

1.14

1.15

coOyoaTh TpaBWiia TEXHUKH OE30MacHOCTH Ipu paboTe ¢

1abopaTopHBIM 000PYyI0BAHUEM

pa3nuyaTtb OCHOBHBIC MPU3HAKU M3YUYCHHBIX (DU3NYECKUX MOIETICH:
MaTepuajipHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOUYEUHBIH
HMCTOYHMK CBETA, Jy4, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa,

HYKIIOHHAas MOACIIb aTOMHOTI'O AApa

XapaKTepu30BaTh MPHUHLUIBI JACUCTBUS M3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OINHCAHMS, HCIOJIB3Ys
3HaHUS O CBOMCTBaX (IU3MYECKHX SIBICHMH U HEO0OXOAMMBIE

(u3nueckre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHbIE PUCYHKH H3YyUYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TE€XHOJIOTMYECKHUX MPOIECCOB MPH PEHICHUN y4eOHO-ITPaKTUYECKUX
3aJa4, ONITUYECKHUE CXEMBI JIJIsl HOCTPOSHUSI U300paKeHUH B IIJIOCKOM

3epKajie U COOMpAroNIeH JTNH3e

1.17

MPUBOJIUTE TpUMEpHl (HaXoAWTh HHGMOpPMALKIO O TpUMEpax)
MPAKTUYECKOTO  HCMOJIb30BaHUS  (PU3MUECKUX  3HAHUM B
MOBCEIHEBHOM JKM3HM JUId oOecriedeHus Oe30MacHOCTH TP

O6paH_IeHI/II/I C npn60paMH n  TCXHHUYCCKHUMH YCTpOﬁCTBaMH,




1.18

1.19

1.20

1.21

COXpPaHCHUA 3J0pPOBbA U COGJIIO,ZLGHI/ISI HOPM 3KOJOTHYCCKOTro

MOBE/ICHUS B OKpY XKalolIe cpee

OCYIIECTBIISITh MOUCK HMH(pOpManuu (U3NYECKOTO COJEp>KaHUS B
cetr IHTEpHET, CaMOCTOATEIHHO (OPMYIIHPYSI TOMCKOBBIN 3ampoc,
HaxOJUTh IIyTH OIPENEJICHUS JOCTOBEPHOCTH  IOJYYEHHOMN
nH(OpPMAIIMM HAa OCHOBE MMEIONIUXCS 3HAHUW M JIOTIOJTHUTEIHHBIX

HMCTOYHHKOB

UCIOJb30BAaTh IIPU BBHINOJIHEHWH Y4YEeOHBIX 3aJaHUN HaAy4dHO-
MOTYJIIPHYIO JINTEPaTypy (PU3HUECKOTo COJEpIKaHUs, CIIPABOYHBIC
MaTepuainbl, pecypcbl cetd MHTepHeT; Binagers INpuémamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMALUU U3 OJHON

3HAKOBOM CHCTEMBI B APYTyro

co3/laBaTb COOCTBEHHBIE NHMCHbMEHHBIE W YCTHbIE COOOIIECHUS Ha
OCHOBE WH(pOpPMAIMK M3 HECKOJBKHX HCTOYHHKOB (DU3MYECKOTO
coJiepKaHus, MyOJIMYHO NPEACTABIATh PE3yIbTaThl MPOSKTHOM Min
HCCIEAOBATEIICKOM  NEATENBHOCTH, IIPM  3TOM  I'PaMOTHO
UCIIOJIb30BAaTh W3YUYEHHBIM IOHATUHHBIA ammapar H3y4aeMoro
paszena (U3MKU U CONPOBOXKIATh BBICTYIUIEHHE INpPE3EHTalued ¢
yu€TOM 0COOEHHOCTEN ay TMTOPUU CBEPCTHUKOB

[P BBINOJHEHUN Y4€OHBIX IPOEKTOB U UCCIIEIOBAaHUIN (PU3HUECKUX
MIPOLIECCOB pacIpesieNiaTh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 33Ja4aMM, CJIEIWTHh 3a BBINOJHEHUEM IUIaHa
JNEUCTBUM M  KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBI BKJIaJ] B JEATENBHOCTb TPYIIbl, BBICTPaUBaTh
KOMMYHHMKAaTUBHOE  B3aUMOJEHCTBUE, IPOSABIASL  TOTOBHOCTH

paspeniaTh KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon

paszeJia 3JIEMEHTA
®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

IIpoBepsiemble d1eMEHTBHI COleP:KAHUS

1.1

duszuka — Hayka O NpUpoAE. SIBIeHUs NPUPOIBIL.
dusnyeckue SABICHUS: MEXAaHUYECKHE, TEIIOBbIE,

QJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

®dusnyeckue BenuuuHbl. M3mepenHue (uzMuUecKUx
BenuunH. ®usnyeckue npubopsl. I[lorpemrHocTs

n3MepeHnil. MexxayHapoiHasi CUCTEMA €IMHUIL

1.3

1.4

1.5

EcrecTBeHHOHAYYHBI METOJ MMO3HAHMS: HAOIIOACHUE,
IIOCTAaHOBKA Hay4YHOI'O BOIPOCA, BBIABH)KECHHUE TUIIOTES,
AKCIIEPUMEHT 10 IPOBEPKE THUIIOTE3, OOBSICHEHUE

Ha0II01aEMOT0 SIBIIEHUS
Onucanue GU3NYECKUX SABJICHUN C TTIOMOIIBIO MOJIEICH

[TpakTueckue paboThI:

##H#Parf##113mepeHne paccTOSIHUIM.
###Par###3mepenne o0bEéMa KUIKOCTH U TBEPIOTO
Tena.

###Par###OnpeneneHue pa3MepoB MallbIX Tell.
##H#Par###l13mMepenne  TemriepaTypbl OpH  TOMOUIA

AKUJKOCTHOTO TEPMOMETPA U 1aTYUKA TEMIIEPATypPbl

INEPBOHAYAJIbHBIE CBEJJEHN A O CTPOEHUU BEILIECTBA

2.1

###Par###CTpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI,
ux pasMepbl. ONBITHI, TOKA3bIBAIOIINE JHUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

###Par### ]/ pmkenne  vacturp  BemecTtBa.  CBs3b
CKOPOCTH JBWXXEHHUS YacTUIl C TeMIepaTypoil.

BbpoyHnoBckoe nBuxenue, mupdysus

2.3

B3aHMO}IeﬁCTBHe YaCTHUILl BEIICCTBA: IPUTAKCHUC U

OTTAJIKUBAHHUC




###Parf#H##ArperaTHble COCTOSIHUS BEILECTBA:

CTPOCHHE rasos, JKHIKOCTEH u TBEPBIX
24 (KpucTauIMYeCKuX)  Tel.  B3auMocBsi3zb — Mexay
CBOMCTBAaMHM  BEIIECTB B  Pa3HBIX  arperaTHhIX
COCTOSIHUSIX U UX ATOMHO-MOJIEKYJISIPHBIM CTPOSHUEM
2.5 OCO0EHHOCTH arperaTHbIX COCTOSIHUN BOJIBI
[TpakTuyeckue paboOTHI:
###Par###O1nenka tuaMeTpa aToMma METOJIOM PSI0B (C
UCToJIb30BaHueM ¢Gotorpaduit).
2.6 #HHPar###ONBITEL 0 HAONIONEHUIO  TEIUIOBOTO

pacIIMpEeHHUs Ta30B.
###Par#H##OnbITEl 10 OOHAPYKEHHUIO JEHCTBHS CHII

MOJIEKYJIIPHOTO PUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuueckoe JIBUJKECHHUE. PaBHOMepHOE u
' HEPAaBHOMEPHOE JBM)KEHUE
##H#Par###Cxopocts.  CpenHsisi  CKOpPOCTb  IpHU
3.2 HEPaBHOMEPHOM JIBM>KEHHMH. Pacuér myTu M BpeMeHH
JIBUKECHUS
SBnenue uHepuu. 3aK0H WHEpIMHU. B3anmoneiicTeue
33 TN KaK MPUYMHA U3MEHEHMSI CKOPOCTH JIBUYKEHUS TEIL.
Macca kak Mepa UHEpPTHOCTH Teja
34 ###Par#H##notHocTs BemecTBa. CBsA3b IUIOTHOCTU C
' KOJINYECTBOM MOJIEKYJI B elMHUIle 00BbEMa BellecTBa
3.5 Cuna kak XxapakTepuCTHKa B3aUMOJIEHCTBUSA TeEIl
3.6 Cuna ynpyroctu u 3akoH ['yka. M3MmepeHue cuibl ¢
' MOMOMUIbIO AMHAMOMETpPA
37 #H##Par### IBnenue tarorenus u cuna Tsxectu. Cuia
' TSKECTH Ha JpYrux maHerax. Bec Tema. HeBecomocTh
38 Cuna tpenusi. TpeHue CKOJIbXKEHUS U TPEHHUE MOKOS.
' TpeHune B npupoie U TEXHUKE
19 ###Par####(Cro)KeHHe Cuj, HallpaBJICHHBIX 10 OJHOU
. npsMoii. PaBHoieCTBYIO1IAs CHIT
3.10 [TpakTueckue paboThI:




3.11

3.12

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBUYKEHUS
(wrapuka B OKUAKOCTH, MOJEIH 3IIEKTPUUYECKOrO
aBToMOOWIIT M Tak jganee). OmnpenencHue cpenHein
CKOpOCTH CKOJIbKEHMA Opycka WIM IIapuka [0
HAKJIOHHOM IulockocTH. OrmpeneneHue IUIOTHOCTU
TBEépIOoro  Tema.  OmbITHl,  JEMOHCTPHUPYHOILUE
3aBUCUMOCTH PaCTsDKEHUs (nedopMarvin) mpy>KUHbI OT
HOPUIOKEHHON cuibl. ONBITHL, JAEMOHCTPUPYIOLIUE
3aBHCHUMOCTb CHJIbI TPEHMSI CKOJIBKEHMSI OT BEca Tela U

XapakTepa COoImpuKacarIimnuxcs HOBerHOCTef/'I

dusnuecKue ABICHUS B IPUPOAE: IPUMEPHI JBHKEHUS C
Pa3IMYHBIMK CKOPOCTSIMM B )KMBOM M HEXKUBOU IPUPOJIE,

HeﬁCTBHC CHJIbI TPCHUA B IIPUPOAC U TCXHUKE

Texnudeckue YCTpOﬁCTBaZ JAUHAMOMCETDP, IMIOAIIHUITHUKHA

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

[aBnenue TBEpmoro tena. CrnocoObl yMEHBIIEHUS U
YBEJIMYEHUS J1aBICHUS
[aBnenne ras3a. 3aBHCHUMOCTb JaBJIEHHMS rasa oOT

00BEMa, TeMIiepaTypbl

4.3

4.4

4.5

4.6

4.7

Hepe)lal{a JaBJICHHUA TBépI[I)IMI/I TCJIaMU, KXUAKOCTIAMHU U

razami. 3akoH Ilackams. [IlHeBMaTHUeCKHE MAIIMHEI

3aBUCUMOCTh JIaBJE€HUS JKMJIKOCTH OT TIyOMHBI.
I'mppocraTuueckuii  mapajokc. CooOmaromuecs

COCyIHbI. FI/II[paBJ'H/I"IeCKI/Ie MCXaHU3MBI

AtMochepa 3emun u  aTMOcepHOE JIaBIECHUE.
[IpuyuHBl  CymiecTBOBaHHUS BO3AYIIHOM  0OOJOYKH
3emun. OnpiT Toppuueinnu. 3aBUCHUMOCTh
aTMOC(EpPHOT0 JABJICHHUS OT BBICOTHI HAJ ypPOBHEM
MOpst

Nsmepenne armochepHoro masieHus. [Ipubopsr st
U3MepeHus aTMOC(HEPHOTO AaBIICHUS

JlelicTBUE KUIAKOCTH M rasa Ha IOIPYKEHHOE B HUX
Teno. BeiTamkuBaromas (apxuMenoBa) cuia. 3aKoH

Apxumena




4.8

[ImaBanue Ten. Bo3ayxoraBanue

4.9

[TpakTuyeckue paboOTHI:

HccrnenoBanne 3aBUCHMMOCTH Beca Tejla B BOJiE OT
00béMa TOTpY)KEHHOW B IKHIKOCTH 4YacTH Tela.
OnpeneneHre BBHITAIIKUBAIOLICH CHIIbI, JEUCTBYIOIIEH
Ha TeJo, MOrpykéHHoe B KuAkocTb. IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, TEHCTBYIOIICH
Ha TEJI0 B JKUAKOCTU, OT Macchl Tela. OIBITHI,
JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH  BBITAJIKHUBAIOIICH
CUJIBI, IEHCTBYIOIIEN Ha TEJIO B KUJKOCTH, OT 00bEMA
MOTPY>KEHHOM B JKMJAKOCTh YAaCTH TE€JIa U OT MJIOTHOCTH
)kuakoctd.  KoHCTpyupoBaHue — apeomeTpa  WIHU
KOHCTPYMpPOBAHHE JIOJKM W  ompeneneHue  eé

rPy30MOABEMHOCTH

4.10

du3nyeckue SIBJICHUA B npupoac: BINAHHUC
aTMOC(I)epHOFO JaBJICHUA  Ha JKUBOM OpraHu3Mm,

IJIaBaHue PhIO

4.11

Texnudeckue ycTpoiicTBa: COOOLIAIONINECS COCY/BL,
YCTPOMCTBO BOJOIIPOBOJA, T'MJPABIMYECKUI Ipecc,
MaHOMETp, 0apoMeTp, BHICOTOMEDP, OPIIHEBON HAcoC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas pabora

5.2 MexaHuueckas MOIIHOCTh

s3 [IpocTeie MeXaHW3MBI: pbIYar, OJOK, HaKJIOHHAs

' I0cKocTh. [IpaBuso paBHOBecHs pblyara

54 [TpumeHeHue paBuia PaBHOBECHS pbldyara K OJI0Ky
«3omoroe  mpaBwiio»  MexaHuku. Koapduument

5.5 MOJIE3HOTO  JeWcTBUA ~ MexaHu3moB.  [IpocTeie
MEXaHHU3MBI B OBITY W TEXHHUKE

5.6 [ToTennmanpHast SHEPTUU TEJA, TOTHATOTO HaJ 3eMIEH

5.7 Kunernueckas sHeprus

sg [ToHass MexaHWYecKash dHEPrus. 3aKOH M3MCHCHHS U

COXPAaHCHUSA MEXaHHUYeCKOH OHEpPIrun




59

5.10

[TpakTuyeckue paboOTHI:

###Par###Onpeneneaue pabOThl CHUJIBI TPECHHS TIPHU
PaBHOMEpPHOM JIBM)KEHUU Te€ja IO TOPU30HTAIbHOU
NoBepxHOCTU. [ccnenoBanue ycnoBHM pPaBHOBECHUS
ppraara. M3mepenue KIIJI HaKIOHHOM IUIOCKOCTH.

HSy‘ICHI/Ie 3aKOHa COXpaHCHUA MEXaHUYeCKOM OQHCPIrun

dusnyeckue SBICHHSI B npupoac: pbiHaru B TCJIC

YCJIOBCKAa

5.11

8 KJIACC

Kox Kon
pasaena JJIeMEeHTA

TexHuueckue yCTpPOMCTBA: pblUar, IOABUKHBIA U
HEMOJIBWKHBIN OJIOKU, HAKJIIOHHAS TJIOCKOCTb, TPOCTHIE

MEXaHU3MBI B OBITY

IIpoBepsiemble 1eMEHTBHI COIeP:KAHUS

TEIUUIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUUECKOM
TEOpUU CTPOEHHUs BemiecrBa. Macca M pa3Mepsl
MoJsieKyd. OmbITEl, TMOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHU A MOJ'IGKy.TIHpHOKHHGTPI‘-ICCKOfI TeOpHUn

Monenu  TBEPAOro, JKUAKOITO M Trazoo0pa3zHOro
cocTosHui BemecTBa. Kpucramimdeckue u amopdHbie

TCJ1a

OOBsicHeHHE CBOICTB I'a30B, )KUIAKOCTEH U TBEPBIX TEI
Ha OCHOBE IIOJIO)KCHUH MOJIEKYJIAPHOKMHETUYECKOU

TEeopuu
CMmaunBaHue U KallWJISIPHBIE SIBJICHUS

TennoBoe pacmIMpeHne U cxKaTue

6.6

Temneparypa. CBsi3pb TemmepaTypbl €O CKOPOCTHIO

TCIIJIOBOI'O IBUXXCEHUA YaCTHUI]




BnyTtpeHHss JHEPIuUsl. CriocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEPIruM: TEIuloNepeaadya U COBEPIICHHE
paboThI
63 Bunsl TEIJIONepeIaun: TEIJIONPOBOJHOCTb,
' KOHBEKLHUS, N3JITy4YCHUE
KommuectBo  TemnoTel.  YaenbHas — TEIUIOEMKOCTH
6.9
BEILECTBA
TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOro OanaHca
611 [InaBneHue ©  OTBepAEBaHUE  KPUCTAUIMUECKHUX
' BELLECTB. Y IeNbHAas TEIUIOTA IIJIaBICHUS
[TapooOpa3oBanue u  KoHaeHcanus. Vcmapenue.
610 Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
' 3aBHUCHUMOCTh TEMIIEPaTyPbl KUTIEHUS OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxxnocTs Bo3iyxa
6.14 OHeprus TOIUIMBA. Y IeJIbHAs TEIIOTa CrOPaHUs
[Tpunnuner  pabotel  TemioBbix apurarened  KITJI
6.15 TEIUIOBOT'O ABHUTrareis. TeIlIoBIE ABUTATEIN U 3aIATa
OKPYXarolIe Cpeasbl
3aKOH COXpaHEHUS ¢ TIPEBpPAIICHUS DHEPTUU B
6.16
TETTIOBBIX TpoIleccax
[TpakTudeckue paboOTHI:
#H#HPar###OnbITEl 10 OOHAPYKEHUIO JEHCTBUS CHIT
MOJIEKYJISIPHOTO TIPUTSIKEHUSI.
##H#Par###0NbITBl 110 BBIPAILIMBAHNIO  KPUCTAJIOB
6.17 IIOBAPEHHOM COJIM WX caxapa.

#HHPar###ONBITEI 10 HAOMIONEHUIO  TEIUIOBOTO
paciIMpeHusl ra30B, )KUJIKOCTEH U TBEPIBIX TEJI.
###Par###Onpenenenue qaBieHus Bo3ayxa B OajuioHe

HINPHIIA.




#HHPar###OnbIThl, NEMOHCTPUPYIOLIUE 3aBUCUMOCTD
JaBJICHUS BO3[yXa OT ero oO0b&éMa U HarpeBaHUs WU
OXJIQKICHHUSI.

###Par##1 IpoBepka TUIIOTE3bI JIMHEHHOMN
3aBUCHMOCTH  JIIUHBI ~ CTOJNOWKA  JKHJIKOCTH B
TEPMOMETPUUYECKOIl TpyOKe OT TeMIlepaTyphl.
###Par###HaOmonenne  M3MEHEHUST  BHYTPCHHEH
SHEPTUM TeJjla B pe3yJibTaTe TEeIUIonepesadyn u paboThl
BHEILIHUX CHIIL.

###Par###lccnenoBanue SBIEHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUH XOJIOIHOM U TOpsiueld BOJBI.
###Par###OnpenencHue KOJINYECTBA TETLJIOTHI,
MOJIy4YEHHOTO BOJOM TPH TEIJIOOOMEHE C HarpeThiM
METATTNYECKUM LUTUHAPOM.

#HH#Par###Onpenenenue  yJIeabHONM — TEIIOEMKOCTH
BEIIIECTBA.

###Par###lccnenoBanue mpoiiecca UCTIApEHUs.
#H##Par###0OnpenesiecHue OTHOCUTENIBHOM BJIaKHOCTH
BO3/yXa.

H#H##Par###OnpeneneHue YIEITbHOU TETIOTHI

IJIaBJICHUSA JIbAA.

6.18

6.19

dusnueckue SBICHUS B MPHUPOJE: TOBEPXHOCTHOE
HATsDKEHHE W KalWUIAPHBIE SBICHHUS B MPUPOAE,
KPHUCTAJUTBI B IpUpo/Ie, u3nydeHue CoHia, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHEC, CHECTa.

TexHuueckne yCTpPONCTBA: KaNWUIAPBI, IPUMEPHI
MCII0JIb30BaHUsI KPUCTAJIJIOB, XKUAKOCTHBIM TEPMOMETD,
JTaT4YUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, TUTPOMETpPBI, IICUXPOMETp, MapoBasi TypOHHA,

ABUTATCJ]Ib BHYTPCHHETO CrOpaHu.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

3JICKTpI/I3aL[I/I}I TECII. I[Ba poaa 3JICKTPUICCKUX 3apsa10B




B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH KyioHa

7.2 (3aBHCUMOCTB CHJIbI B3aMMOJCUCTBHS 3apsDKEHHBIX Tell
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKIY TeJIaMu)
DJIEKTPUYECKOE noJe. HanpspoxéanocTtsb

1.3 anekTpuueckoro mnois. [lpuHnmn — cynepriozunyu
AIIEKTPUYECKUX I0JIEN (Ha KAUECTBEHHOM YPOBHE)
Hocurenu »siekTpuyeckux 3apsaoB. DJIeMEHTapHbIN

7.4 anexkTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U JUDJIEKTPUKU

7.5 3aKOH COXpaHEeHHs SJIEKTPUUECKOTO 3apsiia
DNeKTpUYecKuii  TOK.  YCIOBHS  CYyIIECTBOBaHUS

7.6
AIEKTPUYECKOT0 TOKa. MICTOYHMKN MOCTOSIHHOTO TOKA
HelictBus 3IIEKTPAYECKOTO TOKa (TeruioBoe,

7.7 XUMHYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B
KUAKOCTSX U razax
Onektpuueckass uenb. Cuna TOKa. DIEKTPUUYECKOE

7.8
HaIpsHKEHUe
CornpoTuBiieHne MPOBOJIHUKA. VY nenbHoe

7.9
CONPOTHUBIICHUE BEILIECTBA

7.10 3axon OMa aJ1s yyacTKa Lenu
[TocnenoBarenpHOEe W TapaUieIbHOE COEIUHEHUE

7.11
MIPOBOJTHUKOB
PaGota ¥ MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH

7.12
Jxoyinst — Jlenna
DJeKTpUUYecKre Ienu U MOTPeOUTENH IIEKTPUUIECKOM

7.13
sHepruu B ObITy. KopoTkoe 3aMbIkaHne
[TocTostHHBIE MarHUTHI. B3anmoselicTBrEe MOCTOSTHHBIX

7.14
MarHuTOB
MarnutHoe mnosne. MarHutHoe mojie 3eMiIM U €ro

7.15
3Ha4YEHHE IS )KU3HU Ha 3emiie
OneiT Opcrega. MarHuTHoe moJie 3JIEKTPUUYECKOTO

7.16

TOKa. HpI/IMCHCHI/IC OJICKTPOMArHuTOB B TCXHHUKC




7.17

7.18

7.19

7.20

JlelicTBME MAarHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.
DJIEKTPOIBUTATENb MOCTOSIHHOTO TOKa. Mcnonbs3oBanue
AJIEKTPOJBUTATENIEN B TEXHUUYECKUX YCTPOWCTBAX U Ha

TpaHCIOpTe

OnbiTel  ®@apajned. SBieHue  AJIEKTPOMArHUTHOM

nHaykuuu. [Ipasuno Jlenna

DJeKTporeHepaTop. CrniocoOsl MOJIy4EHUS
AIIEKTPUYECKOM  DHEpPruH.  DJEKTPOCTaHIMM  Ha

BO300HOBISIEMBIX UCTOYHUKAX SHECPrun

[TpakTuyeckne paboOTHI:

OMnBITHI 10 HAOTIOICHUO YJIEKTPU3AIUH TEJT MHIYKIUEH
U IIPU COIIPUKOCHOBEHUU.

HccnenoBanue JEHCTBUS DIIEKTPHUYECKOTO OIS HA
MIPOBOJTHUKY U JUIJICKTPHKH.

COopka u mpoBepka pabOTHI DJIEKTPUUECKOU IEMHr
MOCTOSTHHOTO TOKA.

W3mepenue u peryaupoBaHUEe CHITbI TOKA.

V3mepenue u peryaupoBaHue HANPSHKCHUSI.
HccnenoBanue 3aBUCHMOCTH CHIJIBI TOKa, HWAYIIETO
4yepe3 pe3UCTOp, OT CONPOTHBIEHHS pE3UCTOpa M
HaANPSDKEHUS Ha PEe3UCTOpe.

OmnbITHI, JIEMOHCTPHUPYIOIIHE 3aBHUCHUMOCTH
AJIEKTPUIECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TUTOMIAIH ITOTICPEYHOT0 CEUCHUS U MaTepuraa.
[IpoBepka mpaBwia CIOXKEHUA HANPSHKEHUN TpU
MOCNEOBATEIbHOM COEAMHEHUU [BYX PE3HCTOPOB.
[TpoBepka mpaBuiIa AJsl CUJIBI TOKA MPU MapaaeIbHOM
COeMHEHUU pe3uctopoB. OmpeneneHne  padOTHI
DIIEKTPHUYECKOTO TOKa, WAYIIETO Yepe3 Ppe3nucTop.
OmnpeneneHre MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIJICTISIEMON Ha pe3ucTope. HccnenoBanue
3aBHCHMOCTH CHJIBI TOKQ, UAYIIETO Yepe3 JaMIIOUKy, OT

HanpspkeHus Ha Hedl. Onpenenenue KIIJ[ narpesarens.




Uccnenosanue MarHUTHOTO B3aUMOJICUCTBUS
IIOCTOSIHHBIX MarHuToB. M3yyeHue MarHUTHOro MoJis
MOCTOSIHHBIX MAarHUTOB NpU HUX OOBEAUHEHUU U
pasaenenuu. McciienoBanue qeMCTBUS SIEKTPUUECKOTO
TOKa Ha MarHUTHYIO CTpEJIKY. OnbITHI,
JIEMOHCTPHPYIOLLIKE 3aBUCUMOCTh CHUJIBI
B3aUMOJICMCTBUS KaTYLIKH C TOKOM U MarHuTa OT CHJIbI
TOKAa M HampaBJIeHUs Toka B Karymke. M3ydenwue
JIEUCTBUSI MAarHUTHOTO TOJII Ha MPOBOJHUK C TOKOM.
Konctpyupoanue u U3y4yeHue paboThI
BIIEKTPOJBUTATES. H3mepenne KII
ANIEKTPOJIBUTATEIbHON  yCTaHOBKU.  OmNBITBI  TIO
HCCJICIOBAHUIO SIBIICHUS 3JIEKTPOMArHUTHOMN
WHIYKUWUW: HCCIEAOBAHUE WM3MEHEHHM 3HA4Y€HUs U

HaIllpaBJICHHUA UHAYKIOHUOHHOTO TOKa

duznueckre SBICHUS B TNPUPOAC: DICKTPUUECKUE
ABIIEHUST B aTrMocdepe, DIIEKTPUYECTBO  IKUBBIX
7.21 OpraHU3MOB, MArHUTHOE MoJie 3eMiu, Apei( MoI0CoB,
POJIb MAarHUTHOTO TOJIS JIJIS1 )KU3HU Ha 3emiie, TIOJIIPHOE

CHUSIHUC

TexHu4eckue yCcTpOMCTBA: JIEKTPOCKOI, aMIIEpMETD,
BOJIBTMETP, PEOCTAT, CYETUUK AIEKTPUUECKON SHEPIHH,

SJICKTPOOCBECTUTCIILHBIC HpI/I60pBI, HarpeBaTCJIbHbIC

7.22
AIIEKTPOIPUOOPHI (mpuMepsI), NEKTPUYECKUE
NPEJOXPAHUTEIH, AJIEKTPOMArHUT, SJEKTPOJIBUTATEID
MOCTOSTHHOTO TOKa, TeHEPATOp MOCTOSIHHOTO TOKA
9 KNIACC
Kon Kon
[IpoBepsieMble 7IEMEHTHI COJIEPIKAHUS
pasznena JIIEMEHTa

8 MEXAHUWUYECKUE SBJIEHUA



Mexannueckoe JABWXKEHHE. MarepuaibHas TOYKA.

51 Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUIKECHUS
8.3 PaBHOMepHOE NPAMOJIMHENHOE IBUKEHHUE
###Par###HepaBHoMepHoOe MPSAMOJIMHEHHOE
8.4 nBrxkeHue. CpeHsisi 1 MTHOBEHHAs! CKOPOCTh TeJla pu
HEPaBHOMEPHOM JBUKEHUU
25 Yckopenue.  PaBHOyCKOpeHHOE — MOpSIMOJIMHEHHOE
' JIBIDKEHUE
8.6 #H##Par###CBo00o1HO0e nanenue. OnblTel [ anmuies
#H##Par###PaBHOMEpHOE JTBUKEHUE IO OKPYKHOCTH.
8.7 [Tepuon u gactora oOpamenus. JlunelHas u yriosas
ckopoctH. LleHTpocTpemMuTensHOE yCKOpEHUE
8.8 ITepssiii 3akoH HeroTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpetnii 3akon HeroToHa
8.11 H#HPar###] [pyHIMI Cynepro3uLuy CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 #H##Par#H###Cuna TpeHUs: Cuila TPEHUs CKOJIb)KEHUS,
' CHUJIa TPEHHUSI MIOKOsI, IPYTUE BUJIbI TPEHUS
814 #HH#Parf##(Cia  TSOKECTH U 3aKOH  BCEMHPHOTO
' TATOTEHUS. Y CKOpEeHUE CBOOOIHOTO MaJIEHUs
815 JBuxenne mimaHer Bokpyr Comnua.  Ilepsas
' KOCMHUYecKasi CKopocTb. HeBecoMoCTh U eperpysku
816 PaBHOBecue MarepuambHOW  TOYKH. AOCOJIIOTHO
' TBEPIOE TEIIO
817 ##H#Par#+##PaBHoBecHe TBEPIOTO TeJa C 3aKPEIIIEHHON
' OCBbI0 BpameHuss. MomeHT cuisl. L{enTp Tsbkectn
8.18 Nmnynbce Tena. M3menenne nmmnynbea. UIMImynbe Cuitbt
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 Hi#HPar##PeakTHBHOE IBIKEHHUE
8.21 Mexannyeckasi paboTa U MOILITHOCTb




8.22

8.23

Pabota cun TsKecTH, ynpyroctd, TpeHus. CBs3b
SHEPIrUuu 1 paboThbl

IToTennmanbHast SHEprusa TC€ja, MNOAHATOrO Han

MOBEPXHOCTHIO 3eMJIU

8.24

IToTeHumanbpHas YHEPIUs CKATOU NPYKUHBI

8.25

8.26

8.27

###Par###Kunetnueckas  sueprus. Teopema o

KMHETUYECKOM SHEPruu
###Par###3aKoH COXpaHEHUSI MEXaHUYECKON SHEPrUun

[TpakTuyeckue paboOTHI:

OmnpeneneHne CpeTHE CKOPOCTU CKOJIBXKEHHS OpycKa
WIA JIBWKCHUS [IapUKa MO HAKIOHHON IUIOCKOCTH.
Omnpenenenre yCKOpEHUs Tesa MpH paBHOYCKOPEHHOM
JBY)KEHUH 110 HAKIIOHHOW TUIOCKOCTH.

HccnenoBaHre 3aBUCUMOCTH MYyTH OT BPEMEHH IPH
PaBHOYCKOPEHHOM  JIBWKCHHHM  0e3  HadalbHOU
CKOpOCTH.

[TpoBepka THIOTE3BI: €CIHM TP PABHOYCKOPEHHOM
JBY)KCHUU 0€3 HaYaJIbHOW CKOPOCTH ITyTH OTHOCSITCS
KaK psJl HEYETHBIX YHCET, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanue 3aBHCUMOCTH CHLTBI TpEeHUs
CKOJIBXKEHHS OT CHJIBl HOPMAJBHOTO JaBJICHHMS.
Ormnpenenennie kKod(PPUIIMEHTa TPEHHUS CKOJBXKECHHUS.
Onpenenenue >xECTKOCTH NpyXuHBL. OmnpeneneHue
paboThI CHJIBI TPEHHS NPH PaBHOMEPHOM IBIKEHHH
TeJa Mo TOPU30HTANBHOM MmoBepxHOCTH. OmpeneseHne
paboTBl CWJIBI YNPYTOCTH TpU TMOABEME Tpy3a C
UCTOJIb30BAHUEM  HEMOJBM)KHOTO U TOABHIKHOTO

OJIOKOB

8.28

dusndeckue SBICHUS B Opupoac: IpHUIIMBBI U OTJIIUBEI,
JABMKCHUC ITIIIAHCT Conaeynoi CHUCTCMbI, PCAKTUBHOC

JABMKCHUC )KMBBIX OPTaHU3MOB

8.29

TexHuueckue yCTpPOWMCTBA: COUAOMETpP, JaTYUKHU

MMOJIOKCHHA, PACCTOAHNA U YCKOPCHUS, PAKCThI

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI
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9.1

KoneobarensHoe JIIBUKEHUE. OCHOBHEIE
XapaKTepUCTHKH  KOJIeOaHWU: IEpUOJ, YacToTa,

aMIUTATY 2

9.2

MaremMatnueckuii M IPYKUHHBIA ~ MasTHUKH.
IIpeBpamienre  sHepruM  OpuU  KoJeOaTeIbHOM

IBIDKCHUN

9.3

94

9.5

3aryxaromue kojaedaHus. BoiHyXaeHHbIE KOjeOaHusl.

Pe3onanc

Mexaandeckue BoOJHBL. (CBOHCTBA MEXaHUYECKUX
BoiH. IIpomosnbHble M momnepeyHsle BOJIHBL. JlIMHA
BOJHBI W CKOpPOCTh e€  pacrnpocTpaHCHHUS.
Mexanudeckre BOJTHBI B TBEPJOM TeJle, CEHICMUYECKUE

BOJIHBI

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

9.6

Wn¢pa3Byk u yapTpa3Byk

9.7

[TpakTuyeckue pabOTHI:

Ompenenenne 4YacTOTBl M Iepuoja  KojeOaHWi
MaTeMaTU4YeCKOr0 MasTHHKA.

Ompenenenne 4YacTOTBl M Iepuoja  KojeOaHWi
NpPY>KUHHOTO MasTHUKA

HccnenoBanne 3aBUCHMOCTH TepuoOAa KojeOaHH
MOJIBEIICHHOTO K HUTH TIpy3a OT JJIMHBI HUTH.
HccnenoBanne 3aBUCHMOCTH TepuoAa KojeOaHH
NpY>KUHHOTO MasTHHKa OT Macchl rpysa. [IpoBepka
HE3aBHCUMOCTH  TIepHoJia  KolebaHuil  Tpy3a,
MOJIBELIICHHOTO K HUTH, OT MacChl Tpy3a U KECTKOCTH
npyKuHbl.  V3MepeHHe  yCKOpEeHHsi CBOOOIHOTO

naJicHus

9.8

du3nueckue SABJICHUS B IpHUpOAC: BOCIIPHUATHUC 3BYKOB
JKUBOTHBIMH, 3CMIICTPSACCHUC, ceiicMUUYecKue BOJIHBI,

IIYHaMH, 3XO0

9.9

TexHuueckue yCTpOMCTBa: 3XOJOT, MCIIOJIb30BaHUE

YIIBTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI




101 DJIEKTPOMArHUTHOE MoJjI€e. DJIEKTPOMAarHUTHBIE BOJIHBI.
. CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
10.2 [IIxana 37eKTpOMArHUTHBIX BOJIH
10.3 DnekTpoMarHuTHas npupoja ceera. CKOpPOCTh CBeTa.
' BoaHoBEIE CBOIICTBA CBETa
[TpakTudeckue paboThI:
104 N3ydyeHue CBOWMCTB SJEKTPOMArHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO TeseoHa
dusudeckue SBICHHUS B MTPHPOJC: OHUOIOTHYECKOE
10.5 JIeficTBHUE BUJIIMOTO, yIbTPaQHOIETOBOTO Hu
PEHTI€HOBCKOTO M3JIyYSHHU I
106 TexHuueckue yCTpOICTBA: HCIIOIL30BaHuUE
' AJIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H
CBETOBBIE SIBJIEHUW S
11.1 JlyueBas monenb cBera. IcTOuHMKH cBETa
11.2 [IpsamonnHENHOE pacCIpOCTPAHEHUE CBETA
13 Otpaxxenue cBera. Ilmockoe 3epkano. 3akoH
' OTpaKEHHUS CBETA
114 [Ipenomnenue cBeta. 3aKOH TIPEJIIOMJICHUSI CBETA.
' [TonHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JInnza. Xon tydeit B 1uH3e
116 OnTuueckas cuctema ¢oroamnmnapara, MUKPOCKONA H
11 ' TeJeCKona
117 I'ma3 kak onruueckas cucrema. biau3opykocTh u
' JaTbHO30PKOCTh
118 Pasnosxxenue 6enoro cBera B ciekTp. OnbIThl HproTOHA.
' Crno)xeHue CeKTpabHBIX I[BETOB. Jlucnepcust cBeTa
[TpakTudeckue paboOThI:
###Par###lccnenoBanue 3aBUCUMOCTH yria
11.9 OTPa)KEHHUsI CBETOBOIO JIy4a OT yIJla [aJcHHUS.
###Par#H#113yuenne xapakTepUCTHK H300pa’keHus
MpeAMETa B INIOCKOM 3epKaie.
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#H##HPar#t##ccienoBanue 3aBUCUMOCTH yria
MPEIOMIICHUSI CBETOBOIO Jiy4a OT yrIjla MaJeHus Ha
IPAHUIIE «BO3IYX — CTEKIIO».

###Par### lonyuenne W300paKEHHH € TIOMOIIBIO
coOuparoIieii TMH3BL.

###Par###OnpeneneHue (GOKyCHOTO pacCTOSHUS |
ONTHUYECKOM CHIIBI COOMpAIOIei JTUH3bI.
###Par###OnbITEl IO Pa3JI0KEHUIO OENoro CBeTa B
CIIEKTP.

#H##Par###OnbIThl 110 BOCIIPUATHIO LIBETA MPEAMETOB

1py UX HAOJIIOIEHUH Yepe3 BETOBbIC (DPMIIBTPHI

du3nyecKkue SIBICHHS B mpupoac: 3aTMCHUA COJIHIIa )41

11.10 JlyHsbl, 11BETa Tel, ONTUYECKUE SBJICHHS B aTMochepe
(uBeT HebOa, pedpakius, pagyra, MUPax)
. TexHuueckue  yCTpOMCTBA: OYKH,  IIEPUCKOII,
' doToanmnapar, ONTUYECKUE CBETOBO/IbI
KBAHTOBBGIE ABJIEHUA
121 Oneitel Pesepdopna u mmanerapHass MOJEIb aToMa.
’ Mogaens aTtoma bopa
122 Hcnyckanue u noryonieHue cBera aToMoM. KBaHTHI.
' JInHelyaTele CIIEKTPBI
12.3 PannoaktuBHOCTE. Anb(a, 6eTa- 1 raMma-u3ITydeHHs
124 Crpoenue aromHoro sapa. HykinoHHas wmonenb
' aTOMHOTO siipa. M3oTomsl
12.5 PannoaktuBHble npeBpaiienus. [lepuon nomypacnana
' aTOMHBIX s7IEp
126 SnepHble peakiuu. 3aKOHBI COXPaHEHUS 3apsA10BOTO U
' MacCOBOI'0 YUCE
OHeprust cBA3M aroMHbIX snep. CBs3p Macchl U
12.7
SHEPrUu
198 Peakuumn cunTeza u geneHus sapep. McrouHukum
' sHeprun CoJIHIA U 3BE3]T
12.9 SAnepnas »Hepretuka. JlelcTBUE PpaTMOAKTUBHBIX

I/I3J'Iy‘-ICHI/H71 Ha JXUBBIC OPTraHU3MbI




12.10

12.11

12.12

[TpakTuyeckue paboOTHI:

HaOnroneHue CIUIOIIHBIX W JIMHEHYaThIX CIIEKTPOB
U3ITYYCHUS.

HccnenoBaHue TpeKoB: U3MEPEHHE SHEPIHMM YacCTULIBI
110 TOPMO3HOMY IyTH (110 poTorpadusim).

W3mepenue paanoakTUBHOro hpoHa

dusnueckue SBICHUS B MPUPOJAE: €CTECTBEHHBIN
palMOaKTUBHBIN ¢om, KOCMHUYECKHE Ty4H,
palMOAaKTUBHOE W3JIy4Y€HHE NPUPOIHBIX MHUHEPAJIOB,
JICUCTBUE DPAJTMOAKTUBHBIX WM3JIyYEHHUH HAa OpPraHU3M

YECJIOBCKAa

Texnuueckue YCTPOﬁCTBaZ CIICKTPOCKOII,

WHJVBHIyaJIbHBIA TO3UMETP, Kamepa Bunbscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa30oBaTe/iLHOI
NporpaMMbl OCHOBHOI0 0011ero od0paszosanust Ha ocHose PI'OC

Ilonnmanue ponu (QU3MKKM B  HAy4HOM KapTHHE  MMHpa;
c(OPMUPOBAHHOCTh 0a30BBIX TPEICTABICHUNA O 3aKOHOMEPHOM
CBSI3U M [103HABAEMOCTH SIBJICHUN IPUPOBI, O POJIH SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeid poiu (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHUKHM U TEXHOJOTHH, 00 3BOIIOLMHU
(GU3NYECKUX 3HAHUN M UX POJIM B IIETOCTHON €CTECTBEHHOHAYYHOM
KapTMHE MHpa, O BKJIAJE POCCHUMCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TIPOIIECCOB OKPYIKAIOIIETO

MUpa, pa3BUTHC TCXHUKH U TEXHOJOr Ui

3HaHUs O BUAAX MaTepuM (BELIECTBO U IOJIE), O JBMKCHUH Kak
crocobe CyIIeCTBOBAaHMS MaTepuH, 00 aTOMHO-MOJICKYJISIPHOM
TEOPUM CTPOEHHs BEIIECTBA, O (U3NYECKON CYLIHOCTH SIBICHHUM
npUpoAbl  (MEXaHWYECKHX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBAaHTOBBIX); YMEHHE pa3iInyaTh SBJICHUS II0 OIMUCAaHHUIO UX
XapaKTEepHBIX CBOMCTB M HAa OCHOBE ONBITOB, AEMOHCTPHUPYIOLINX
JaHHOE (U3UYECKOE SIBIIEHUE, YMEHHE paclo3HaBaTh MPOSIBICHUE
M3YYEHHBIX (U3NYECKUX SIBJICHUM B OKPY’KAIOLEM MHUPE, BBIIEISS

WX CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)

Bnagenue ocHOBaMM MOHSATUWHOIO ammapara U CHUMBOJIUYECKOTO
sI3pIKa (PM3UKU U MCIOJIB30BAHHUE UX JIJIS pelIeHHs] Y4eOHBIX 3ajad;
YMEHUE XapaKTepU30BaTh CBOMCTBA TeJs, (PU3WUYECKUE SBICHHUS M

MPpOLECChI, UCITIOJIB3Y (I)YHI[aMeHTaJIBHBIe N OMIINPUICCKHUEC 3aKOHBI

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

ABJICHUA, UCIIOJIB3YA (1)I/ISI/I‘—IGCKI/IG BCJIMYNHBI

Brnagenne ocHOBaMHM METO/JOB HAy4YHOIO TO3HAHHUS C Y4ETOM
coOuTroIeHHsI ITpaBui1 0€30MacHOro TpyAa: HabroAeHue PU3HUECKUX

SIBJICHUU:




YMEHHUE CaMOCTOSTEIbHO COOUPATh AKCIIEPUMEHTAIBHYIO YCTaHOBKY
U3 TaHHOTO Habopa 00OpyJ0BaHUS IO HHCTPYKIIMHU, ONUCHIBATH X0/
OTIBITA U 3aIUCHIBATH €0 PE3yJIbTAThI, ((OPMYIUPOBATH BHIBOIbI;
IIPOBEICHUE TIPAMBIX M KOCBEHHBIX H3MEpEHUl (U3NUECKuX
BEJIIMYUH: yMEHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbHO
coOupaTh AKCIEPUMEHTAIbHYIO YCTAaHOBKY IIO MHCTPYKIHH,
BBIYUCIIATh 3HAYECHHUE BEJIMYMHBI W AHAJIU3UPOBATH I10JyYEHHBIE
pe3ynbTaTthl ¢  y4€TOM 3aJaHHOM IOIPEIIHOCTH pe3yJIbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOXKHBIX OKCIEPUMEHTAIBHBIX HCCIECIOBaHUM;
CaMOCTOSITEIbHO COOMpaTh JKCIEPUMEHTAIbHYIO YCTaHOBKY U
IIPOBOAUTH  HCCIENOBAaHUE 10  MHCTPYKUUHM, IPEACTABIATH
MOJTyYSHHBIE 3aBUCUMOCTH (DM3NYECKUX BEIMYHMH B BUJE TAOIUI] U
rpaduMKOB, YUUTHIBaTh IOTPEIIHOCTH, [JeJIaTh BBIBOJABI IO

pe3ysbTaTtaM UCCIEI0BAHUS

[lonnMaHme  XapakTepHBIX CBOMCTB  (DM3MYECKHX  MOJENeH
(MarepuanbHas TOuka, aOCOIIOTHO TBEPIOE TEJIO0, MOJEIU CTPOCHHUS
ra3oB, KUJAKOCTEH M TBEPABIX TeJ, IUIAHETApHAs MOJEIb aToMa,
HYKJIOHHas MOJI€JIb aTOMHOI'O ]pa) U YMEHUE MPUMEHATh UX JUIS

00BsICHEHUS] (PU3HUECKUX TPOIIECCOB

YMenue o0bsACHATh (U3UUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTYyalUuil IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YACTHOCTH, BBIABIISATh IPUYHHHO-CIIEICTBEHHBIE CBA3U
U CTpPOMTH OOBSCHEHHE C ONOpOW Ha MH3Y4YEHHBIE CBOICTBa
(bu3nuecKkrux SBJICHUH, (PU3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJENN

YMeHue pemiath pacuéTHble 3amauu (Ha 0aze 2 — 3 ypaBHEHHU),
UCTIONB3Yysl 3aKOHBI U (QOPMYIBI, CBS3BIBAIONINE (PUIUUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATh KPATKOC YCJIOBHC 3alayH,
BBISIBJISITH HENOCTAIONINE JaHHBIC, BBIOUPATh 3aKOHBI M (POPMYIIBL,
HEOOXOAUMBIE TSI €€ PeIIeHHUs, UCTIOJIB30BATh CIIPABOYHBIC JJaHHEIE,
MPOBOJIUTHh PACUYEThl U OIIEHUBATH PEANMCTHYHOCTH MOIYYEHHOTO
3HaueHUs PU3NUECKON BETUUUHBI; YMEHHUE ONPEAEISATh Pa3MEPHOCTh

(bHSPI‘ICCKOfI BCJIIMYHHEI, HOJ'Iy‘-ICHHOﬁ IIpH pCHICHUU 3aJa4r




YMeHHne XapakTepus3oBaTh MPUHLHUIBI JEHCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX
TEXHOJIOTMYECKHUX MTPOLIECCOB MO UX OMUCAHUIO, UCIIONIb3YS 3HAHUS O
CBOMCTBaxX (U3MUYECKUX SIBICHUH U HEOOXOAMMBbIE (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHHue HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSIX B
MOBCETHEBHOM O KM3HU 1 oOecrieueHHss OE30MacHOCTH IpHU
oOpamieHun ¢ OBITOBBIMH  NpPUOOpaMU W TEXHUYECKHUMHU
yCTPOWCTBAMHU, COXpPAHEHHUS 370pPOBbSI M COOJIOACHHUS HOPM
HKOJIOTUYECKOTO IOBEIEHUS B OKpPY)KAIOLICH cpeze; MOHUMaHHUE
HEOOXOIMMOCTH NPUMEHEHHS TOCTIDKCHHH (PU3MKM M TEXHOJOTUH

IJId paqMOHAJIBHOTO ITPUPOAO0IIOJIBb30BAHUS

11

OmnbIT momcKa, MPeoOpa3oBaHMsl W TPEACTABICHUS HHGOpMAIHN
(U3NYECKOTO CO/EP)KAaHUS C HCIOJIb30BaHUEM HH(POPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHi; yMEHHE OLIEHUBATh JOCTOBEPHOCTh
MOJy4YeHHON HH(pOpPMAallMM Ha OCHOBE HMEIOIIMXCS 3HAHUA H
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHE HCIOJb30BaTh  IPHU
BBINOJIHEHUM Y4EOHbIX 3aJJaHUi HAy4YHO-TNOMYJSIPHYIO JUTEpaTypy
(U3NIECKOTO CONIEPKAHMS, CIIPABOYHBIE MaTePHAIIbl, PECYPChI CETH
WntepHer; BnageHue 0a30BBIMH HaBBIKAMHU  NPeOOpa3OBaHUS
nH(poOpMallUM U3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYIyl0; YMEHHUE
co3/1aBaThb COOCTBEHHbIE NMHCbMEHHBIE U YCTHBIE COOOIICHHS Ha

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




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

Kon IIpoBepsieMblii 3JIEMEHT COePKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
1 Mexanuueckoe JBHKeHuEe. MarepuanbHas Touka. (Cucrema orcyéra.
' OTHOCHTENBHOCTD IBUKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE ABUkeHME. Cpennsis ckopocTs. Popmyiia s
1.2 BBIUUCIIEHUS CpEAHEN cKopocTu: v = S/t
PaBHOMEpHOE NMPAMOIMHENHOE IBUKEHUE. 3aBUCUMOCTh KOOPIMHATBI T€jIa OT
BPEMEHH B CIIy4ae paBHOMEPHOTO IPSIMOJIMHEUHOIO IBUKCHHUSL:
13 xX(#)=x,+vt
I'paduku 3aBUCUMOCTH OT BpPEMEHHU MJIsi MPOEKLIHMU CKOPOCTH, MPOEKLUHU
NepeMEIEHUs,, MyTH, KOOPAMWHAThl IPHU PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKCHUU
3aBUCUMOCTb KOOpPAMHATHI Tejla OT BPEMEHH B Cllydae PaBHOYCKOPEHHOIO
MPSIMOJIMHEHOTO JIBUKEHMUSL:
2
Sl =vy #f+ay= ;
2
@opMybl Ui NPOCKLHMU IMEPEMELICHUS, MPOEKIUN CKOPOCTH M IPOEKLHH
YCKOpEHUS IIPH PABHOYCKOPEHHOM IPSIMOJINHEWHOM J[BUKEHUH:
2
1.4 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduku 3aBUCUMOCTH OT BpPEMEHHM Ul MPOCKIUH YCKOPEHHsSI, MPOEKLIUU
CKOPOCTH, NPOEKIUH IEepEMENICHUs, KOOPAUHATBl IPU PAaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JBUKEHUH
CBobonnoe nanenue. @opMyJibl, OMMCHIBAIOIIUE CBOOOIHOE MACHHUE Teja 10
1.5 BEPTUKAIM (JIBH)KEHHE Tejla BHU3 WJIM BBEPX OTHOCUTEJIBHO MOBEPXHOCTHU
3emin). ['paduku 3aBUCUMOCTH OT BpPEMEHM JUIsI HPOEKIHH YCKOpPEHHS,




1.6

1.7

MONpOCKOHUU CKOPOCTU H KOOPAWHATHI IPHU CBOGOI[HOM nmaacHuM TCjaa II0

BEPTHUKAIH
CKopocTh paBHOMEPHOTO [BIKEHHUS Tela MO OKpy>KHOocTU. Hampasnenue
CKOpPOCTH.

@®opmyna A BBIUMCICHHUS] CKOPOCTU Yepe3 pPajuyC OKPYKHOCTH W IMEpPHUOJl

oOpareHus:
2nR
L=
T

LenTpocTpeMuTenbHoe YyckopeHue. HampaBieHue UIEeHTPOCTPEMUTEIBHOTO

ycKkopeHusi. @opmyJia 1l BBIYUCIECHHUS YCKOPEHUS:

2
_w
=R

CDOpMy.]'Ia, CBA3bIBAOIAA IEPUOA U YACTOTY O6paH_[eHI/IHZ

Macca. II10oTHOCTE BellecTBa. CDOpMy.]'Ia JJIs1 BBIYUCIICHUSA IINIOTHOCTH !

_m
V

1.8

Cuia — BexktopHas ¢puszndeckas BenudrHa. CI0KeHUe CUl

1.9

1.10

SIBnenue nnepuuu. Ilepssiii 3akoH HetoToOHa
Bropoii 3akoH HeroTona:
F=m-d

COHaHpaBHeHHOCTB BCKTOpa YCKOPCHUS TEJIa 1 BCKTOPa CUJIbI, ,HCIZCTByIOIHCﬁ

Ha TCJI0

1.12

Bzaumopeiictue Ten. Tpernit 3akoH HeroToHa:

Fy y=-Fi,

TpCHI/IC IIOKOA U TPCHHUEC CKOJILIXKCHUS. qDopMyna JJI BBIYUCJIICHUSA MOYJISA CUJIBL

TPEHUSA CKOJIBXKCHUSA:




1.13

Hedbopmarus Tema. Ympyrue u Heynpyrue naedopmainuu. 3aKOoH YIPYrou

nedopmaruu (3axox ['yka):

F=Ik-Al

1.14

1.15

BCGMI/IpHOC TATOTCHHE. 3aKOH BCCMHUPHOI'O TATOTCHUSA:

My -4
F=Gg.—L1 2
R
Cuna 1spKecTd. Y CKOpeHHe CBOOOIHOTO MaeHHUS.
dopmyna AJis BEIYUCICHUS CHIIBI TSHKECTH BOJW3W MOBepxXHOCTH 3emun: F =
mg.
Jewxenue mnanet Bokpyr Comnnna. [lepBas kocMuueckasi CKOpOCTb.

HesecomocTs 1 neperpysku
Nmmynbe Tena — BekTopHas pu3nyecKkasi BeIMYnHa.
=mi

Nmnynbe cucremsl Ten. M3Menenne umiyibca. MMiynbe cusbl

1.16

3akoH COXpPAaHCHUA UMITYJIbCa JJI1 3aMKHYTOI>’I CUCTEMBI TCII:
p=myU +m, U, =const

PeakTnBHOE IBMKEHIE

1.17

Mexanunyeckas padota. @opmyra AJisi BHIYUCICHHUS paOOThI CUJTBI:

A=Fscosc

Mexannuyeckast MOIITHOCTD:

v=4
'

1.18

Kunernueckas u MMOTCHIHAJIbHAA SHEPI . (DopMyna I BBIYHUCIICHUA

KUHETHYECKOM OHCPTHHU:




TeopeMa o kuHeTHuecKou sHeprun. Popmyiia AJis BHIYUCICHUS
MIOTCHLIAAJIbHOW YHEPTUH TeJa, OIHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexannyeckas SHEpIUs:

E=E;+E ?
1.19 .
3aKoH coXpaHEeHHsI MeXaHN4ecKoi aHeprun. Gopmyna 1 3aKoHa
COXpaHEHUs MEXaHWYECKOW SHEPTUU B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBparteHne MexaHM4YEeCKON YHEPTUH MPU HATTUYUU CUJIBI TPEHUSL.
[IpocTeie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Poryar. Moment cuibl: M - Fl.
YcnoBue paBHOBeCHs pblyara:
M +M,+..=0
1.20
[TonBwxHbIM 1 HenoABWXKHBINA 0110ku. KII/] mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
A"‘:?&TIIHH
JlaBiienune TBEpIOTO TENA.
®opmya 17151 BBIYMCICHUS IaBJICHHS TBEPAOIO Tena:
p= F
5
101 JaBnenue raza. ATMocepHoe JaBieHuE.
I'mapocTaTuyeckoe 1aBlieHUE BHYTPH KUIKOCTH.
dopmyria 7151 BBIYUCICHUS TaBJICHUS BHYTPU KUIKOCTH:
P=pgh+Dm,
1.22 3akoHn [lackans. ['mapaBnruecknii mpecc
3akon Apxumena. dDopmyna sl ONPEACICHUS BBITATKUBAIONIEH CHIIHI,
1.23 JENCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B AKUIKOCThH WM ra3:

F_&m. =pgv




Ycaopue miapanus Teia. [lnapanue CYZJO0B 1 BO3QYXOILJIABAHUC

1.24

Mexannueckue KojeOaHus. AMIUIMTYZa, NEpUOJ M dYacToTa KoJeOaHui.

®dopmyiia, CBSI3bIBAIONIAS YACTOTY U MEPHO] KOJICOAHUIA:

1.25

1.26

1.27

1.28

MareMaTtnueckuii M INpYyKMHHBIA MasTHUKM. [IpeBpaimienue sHepruu Inpu

K0J1e0aTeILHOM JIBIKEHUHT
3aryxaromue kojaebanus. BeinyxieHHbie konebanus. Pezonanc

MexaHu4deckre BOJIHBI. HpOI[OJ'H:HBIe M IIOIICPEYHBIC BOJIHEI. HJ’II/IHa BOJIHBI U

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

L=v-T

3By1(. rpOMKOCTB " BBICOTA 3BYKa. OTpa)KeHI/Ie 3BYKOBOﬁ BOJIHBI Ha I'paHUIIC

nByX cpenl. MHDpa3ByK U yIbTpa3ByK

1.29

1.30

IIpakmuyeckue pabomul

N3Mepenne cpeaHel IIIOTHOCTH BEIIECTBA; ApXHUMEAOBOM CHUIIbI; KECTKOCTH
IPYXUHBI, KOA(PUIMEHTa TPEHUS CKOJIbXKEHUS; paOOThl CUJIbI TPEHUS, CUJIbI
YOPYTOCTH; CPEIHEN CKOPOCTU JABMKEHMsI OpycKa 110 HaKJIOHHOM IIOCKOCTH;
YCKOpeHUs1 Opycka MpH IBMKEHUU IO HAKIOHHOM IUIOCKOCTH; YacTOThI U
nepuoja KojebaHW MaTeMaTHMYeCKOro MasTHUKA; 4YacTOThl M Iepuoja
Kosie0aHUH MPY>KUHHOT'O MasiTHUKA; MOMEHTA CUJIbI, ICHCTBYIOIIETO Ha pblyar;
paboThl CHIIBI YOPYTOCTH IMPH MOABEME I'py3a C MOMOIIBI0 HEMOJBUKHOIO
6110Ka; pabOTHI CUJIBI YIPYTOCTH IPU MOABEME Ipy3a C MOMOILBIO OIBHKHOTO
0J0Ka.

HccnenoBanne 3aBUCMMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOrpyKEHHOMN
YacTH T€JIa U OT IJIOTHOCTH JKUJIKOCTH; HE3aBUCHMOCTH BBITAJIKUBAOIIEH CUIIBI
OT MAacChl TEJIa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JTABJICHUS U
OT poJia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAOIIEH B ITPY’KUHE, OT CTEIICHH
nedopMaluy NpyKUHbI; YCKOPEHUs OpycKa OT yIJia HakJIOHa HalpaBJIsIoLIeH;
nepuoja (4acToThbl) KoJieOaHUM HUTSIHOTO MasgTHUKA OT JJIMHBI HUTH; TIepruo/ia
Kosie0aHUH MPY>KUHHOTO MAasiTHUKA OT MacChl rpy3a M KECTKOCTU MPYKHUHBI,
HCClIeIOBaHNEe HE3aBUCUMOCTU TepHoJia KojeOaHUH HUTSHOTO MasTHHKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUS PABHOBCCHUS pblUara

Dusuueckue s6l1eHUA 8 npupode: NpuUMEpbl ABUXXCHUA C PA3JIMYHBIMU

CKOPOCTSIMH B )KUBOW W HEKUBOW MPUPOJIE, AEHUCTBUE CUIIBI TPEHUS B IPUPOJE




U TEXHUKE, MPUIUBbI U OTIUBBI, ABWXKeHUE IIaHeT CONHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBUKEHUE KUBBIX OPraHU3MOB, PbIUary B TEJIE YEIOBEKA, BIUSIHUE
aTMoc(epHOro NMaBleHHUS Ha JKMBOW OpPraHW3M, IUIABaHHUE PBIO, BOCIIPUSTHE
3BYKOB >KMBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, IIyHAMH, X0

Texnuueckue ycmpoticmea: CIUAOMETP, JATYUKHU TOJIOKEHUS, PACCTOSIHUSA U
YCKOPEHUS, TUHAMOMETp, MOJIIUIHUKHN, PAKEThl, pbluar, MOABUXKHBIA U

HCHOI[BPI)KHBIIZ 6J'IOKI/I, HaKJIOHHas IINIOCKOCTb, IPOCTBIE MEXAaHNU3MbI B 6HTy,

151 cooOmIarmmecs cocybl, yCTPOHCTBO BOJONPOBOAA, THIPABINYECKUN Tpecc,
MaHoOMeTp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HAcoc, apeoMeTp, 3XOJOoT,
WCIIOJIb30BAHUE YIBTPa3ByKa B OBITY U TEXHHKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHbBIE IOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUH  CTPOEHUs

2.1 BellecTBa. Mojenu TBEPAOT0, )KUAKOTO U ra3000pa3HOro COCTOSIHUMN BEIIECTBA.
Kpucranmnueckne u amopHbIe TETa

55 JIBmkeHne uyactul BeniecTBa. CBA3b CKOPOCTH JBMXKECHMSI 4acTUL C

' Temreparypoii. bpoyHoBckoe nBmxenue, nuddysus

2.3 CMaunBaHuE U KalWUISIPHBIE SIBICHUS

24 TemioBoe paciimpeHue u cxxarue

2.5 TemoBoe paBHOBECHE

"6 Buytpennss sneprus. PaGora u Ttemonepenaya Kak crocoObl M3MEHEHUs

' BHYTPEHHEH YHEPIUH

2.7 Bunel Tennonepenayn: TEMIONPOBOIHOCTD, KOHBEKLINSA, U3ITyUYEHUE
HarpeBanne wu oxnaxaenue ten. KoauuecTtBo TemnoTsl. Y enbHas
TEMJI0EMKOCTD:

2.8

O=an(t,—1)
3aKOH COXPAaHEHHUs PHEPIMM B TEIUIOBBIX IPOILECCaX. YPaBHEHHE TEIIOBOTO
OanaHca:
2.9
Q+0, +..=0
Ucnapenne m konjaeHcauus. M3MeHeHHe BHYTpEHHEW SHEPrUU B IMPOLECCE
. UCIapeHus M KoHAeHcauuu. KumeHuwe KuakocTH. YaenbHas TemoTa

napooOpazoBanusi: L = Q/m




2.11

BnaxnocTe BO3ayXxa

2.12

[InaBnenue wu kpucraumsauusa. l3MeHeHHe BHYTPEHHEH OHEPIMM IIpU

IIaBJICHUU U KpUCTaJIJIM3allvu. yI[eJ'IBHaﬂ TCIJIOTA IIJIaBJICHUA !

2.13

BHyTpeHHsAs DSHeprus CropaHus TOIUIMBA. YJAENIbHAs TEIUIOTa CrOPAHMS

TOIUIMBA: ¢ = OQ/m

2.14

[pununs! paboTs! TermoBbix apurareneid. KIT/[ teroBoro apurarens

2.15

2.16

2.17

IIpaxmuueckue pabomul

N3mepenue yaenbHOM TEIIOEMKOCTH METAJUIMYECKOr0 [IWIMH/IPA; KOJIUYEeCTBA
TEIUIOTHI, TMOJyYEHHOTO BOJOM KOMHATHOM TeMIiieparypbl (UKCHUPOBAHHON
MAacChl, B KOTOPYI OIYILIEH HAarpeTbhlii LUIMHAP; KOJHUYECTBA TEIUIOTHI,
OT/IaHHOT'O0 HAarpeThiM LMJIMHAPOM, MOCIIE OMYCKAaHUS €ro B BOAY KOMHATHOU
TEMIEPaTypbl; OTHOCUTEIBHOM BJIAXXHOCTU BO3AYyXa; YIEIbHOM TEILIOTHI
IU1aBjieHUsl Jibaa. lMccnenoBaHue W3MEHEHMS TeMmepaTypbl BOJABL  IIPU
pPa3IMYHBIX YCIOBHSX; SIBICHUS TEILIOOOMEHA MPU CMEIIMBAHUU XOJOJHON U

ropﬂqeﬁ BOJbBI; IIpoLecca UCIIapCHUA

Qusuueckue a61eHUs 68 npupode. TOBEPXHOCTHOE HATSKEHUE M KalMIIJISIPHbIE
SIBJIIGHUSI B IPUPOJIE, KPUCTAJUIbI B Npupoe, n3nydenue CoHIa, 3aMep3aHue

BO/1I0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHUE pOChl, TYMaHa, HHEsl, CHera

Texnuueckue  ycmpoucmea:  KalWUISPbl, TNPUMEPbl  UCHOJIb30BAHUSA
KPUCTAJJIOB, )KUJIKOCTHBI TEPMOMETD, TaTYUK TEMIIEPATYPbI, TEPMOC, CUCTEMA
OTOIICHUsI JIOMOB, TUI'POMETPBI, ICUXPOMETp, MapoBas TypOHHA, JBUTATENb

BHYTPEHHETO CrOpaHus

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

OnexTpuszanus Tei. J[Ba BUaa 3JeKTPUUECKHUX 3apsiioB

32
33

34

B3aumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona
3aKOH COXpaHEHMs DIEKTPUUECKOTO 3apsiia

aﬂeKTpI/I‘-ICCKOC IT0JIC. HaHpﬂ)KéHHOCTL QJICKTPHUYCCKOTO IIOJIA. HpI/IHI_II/IH

CYTNIEPIO3UIINH IEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu »snextpuueckux 3apsaoB. JlelicTBHE AJIEKTPUYECKOrO TONSI Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOI{HI/IKI/I " JUSJICKTPUKHU




ITocTosiHHBIN 351eKTpUUECKUi TOK. J{eficTBuUS nekTpruueckoro Toka. Cumia Toka.

Hanpsioxenue.
3.6 I=q/t,U=A/N
DIJIEKTPUUYECKOE COMPOTUBIICHUE. Y JEITBHOE AIEKTPUUECKOE COMPOTUBIICHHUE:
3.7 R = pl/S
18 3akon Oma jJ1s yyactka snekrpudeckon nenu: I = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHOe coefMHEHNE TPOBOHUKOB PABHOTO COITPOTUBIICHMUS:
U=U:I=1+1; Rzi.
2 2 >
CwmeniaHnHble COETMHEHUS TTPOBOTHUKOB
Pabota u MomrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenna:
3.11 O=I"-R-t
310 OneiT Dpcrega. MarHutHoOe Mojie OPsIMOTO NMPOBOJHUKA C TOKOM. JIMHUM
MarHUTHON MHAYKITUU
113 MarauTHOe T1I0JIE TOCTOSSHHOTO MAarHuTa. B3anmMoaeHCcTBHE ITOCTOSHHBIX
MarHuToB
3.14 JlelicTBMEe MarHUTHOTO ITOJIS1 HA IPOBOJHUK C TOKOM
3.15 Oneitel @apanes. SIBnenue 3nekTpoMarHuTHON MHAYyKUuu. [Ipasuino Jlenna
Ilpakmuueckue pabomol
N3mepenne  3MEKTPUYECKOTO  CONPOTUBIICHUS]  PE3UCTOPA;  MOIIHOCTH
3.16 AIEKTPUIECKOTO TOKA; PAOOTHI JIEKTPUUECKOTO TOKA.

HccnegoBanne 3aBUCHUMOCTH CHIIBI TOK4, BO3HHKAOMIETO B TIPOBOJHHKE

(pe3ucTophl, JIAaMIOYKa), OT HAMIPSKEHUS Ha KOHIaX TIPOBOHUKA; 3aBUCUMOCTH




COIIPOTHUBIIEHUS OT JAJIMHBI IPOBOJIHUKA, IUIOLIAU €70 TONEPEYHOr0 CEYEHUS U
YIIeIbHOTO CONPOTUBIICHUS.

[IpoBepka npaBmiia i 3JEKTPUUECKOTO HANPSKEHUS IPU NOCIEA0BATEIbHOM
COEJIMHEHUH IPOBOAHUKOB; IpPaBUIA Ui CHJIbl 3JIEKTPHUUECKOro TOKa IpH

NapajuieIbHOM COEAMHEHNU IPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue A6IeHUsA 8 npupode: SIEKTPUUYECKHE SBICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TI0JIe 3eMJTH, Ipeii( MOTIOCOB,
POJIb MATHUTHOTO TOJIST JIJ1s 5KU3HU Ha 3emie, MOJISIPHOE CUSIHUE
Texnuueckue ycmpoucmea. 3JEKTPOCKOIN, aMIEPMETP, BOJIBTMETP, PEOCTarT,
CUETYMK  DJEKTPUUYECKOH SHEPruu, dJIEKTPOOCBETUTEIbHBIE IMPUOOPHI,

3.18 HarpeBaTesbHbIe AIIEKTPONIPUOOPHI (mpumepsr), AIIEKTPUYECKUE
MpeIOXpaHUTENH, JJIEKTPOMArHUT, AJIEKTPOABHUraTeNIb TMOCTOSHHOTO TOKa,
TeHEPATOp MOCTOSHHOTO TOKA

3.19 DnekTpoMarHuTHbIC BOJHBEIL. [lIkana s5ekTpoMarHuTHRIX BOTH

3.20 JlyueBast moaensb cBeta. [IpsmonnHeiiHOe pacipocTpaHEHUE CBETa

3.21 3akoH oTpaxeHus ceera. [lnockoe 3epkano

3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA

3.23 Hucnepcus ceera

304 JIunza. Xonx nyueii B muH3e. PoKycHOE paccTosHuEe TUH3bI. OnTHYecKas cuiia

. nun3el: D = 1/F

3.25 I'na3 xak onrtuueckas cucrema. OnTudeckue mprudopsI
Ipaxmuueckue pabomol
###Part##lI3Mepenne ONTUYECKON CUJIBI coOuparomield JMH3BI, (HOKYCHOTO
paccTosiHus coOuparolei JIMH3bI (0 CBOMCTBY paBEHCTBA pa3MEpOB MpPEAMETa
Y M300pakeHus1, KOT/Ia IPEIMET PACIIOJIONKEH B JJBOMHOM (OKYCE), TOKA3aTENs

3.26 MIPEJIOMJIEHHUS CTEKJIA.
###Part##lccnenoBanre CBOWCTBA M300paKEHUs, MOTYUYEHHOTO C TTOMOIIBIO
coOuparomiel TUH3bI; U3MEHEHUs! (DOKYCHOTO PACCTOSHUS JIBYX CIOKEHHBIX
JINH3; 3aBUCUMOCTH yTJjia TPEIIOMJICHUSI CBETOBOTO JIyda OT yIJia MaJIeHus Ha
TPAHUIIE «BO3AYX — CTEKIIO»

327 Qu3zuueckue senenuss 6 npupooe: 3atmenus ComnHua u JlyHBI, 1BeTa Ten,

' onTHYECKHUE SBJIEHUs B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texuuueckue ycmpoticméa. OYKH, TEpHUCKoM, ¢oToannapar, ONTHYECKHE

CBETOBObI




4 KBAHTOBBIE ABJIEHUA
1 PaguoaktuBHOCTE. ATba-, OeTa-, raMMma-usnydenus. Peakuuu ansda-u Oeta-
' pacnana
42 Omnwitel Pesepdopna mo paccesnuro anba-yactui. [lnanerapuas mopaens
' aToMa
4.3 CocraB aromHoro siapa. M3otorsl
4.4 [lepuon nmonypacnaja aTOMHBIX siiEp
4.5 SnepHblie peakiyu. 3aKOHbI COXPaHEHUS 3aps0BOTO U MAaCCOBOTO YHCEN
Qusuueckue s6NeHUs 8 npupode. €CTECTBEHHBIN paauoaKTUBHBIA (OH,
4.6 KOCMHMYECKHE Jy4Yd, PaJAHMOAKTUBHOE H3JIyYCHUE MPUPOIHBIX MHHEPAJIOB,
NeiicTBHE PaJIMOAKTUBHBIX U3ITyUYE€HUI Ha OPraHU3M YelIOBeKa
47 Texuuueckue ycmpoticmea: CieKTPOCKOII, UHIUBUAYATbHBIN JO3UMETP, KaMepa

Bunbcona, sinepHas s3HEpreTuka




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YHEHUKA

» dusuka: 7-i kmacc: 6a30BbIM YPOBEHB: YUSOHUK; 3-€ U3aHKE,
nepepadoranHoe [leppikun .M., UBanoB A.M. AkumnoHepHoe 001EeCTBO
«3narensctBo «IIpocBemenue»

» ®usuka: 8- kiacc: 6a30BbIM YPOBEHB: YUEOHUK; 3-€ U3/IaHuE,
nepepadotanHoe [lepoimikun .M., UBanoB A.U. AkiimoHepHoe 00IIECTBO
«M3parenscTBo «IIpocBemenne»

» Gusuka: 9-i1 knacc: 0a30BbIM YPOBEHB: YU€OHUK; 3-€ U3/IaHUE,
nepepadotanHoe [leppimkun .M., I'yrauk E.M., UBanos A.1. u ap.

AxnmonepHoe o601ectBo «M3narenbcTBo «IIpocBerenuey

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
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Hudporsie pecypcol LIOK
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