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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKe Ha YpOBHE CpelHero ob0mero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOHM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BoctuTaHus W Konmenun
npenojiaBanus yueoHoro npeamera «dusnka» B 00pa3oBaTeIbHBIX OpraHU3alUiIX
Poccuiickoit ~ denepanuy,  peaqu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCIEA0BATENIBHOCTh U3yUYEHUS TEM U Pa3/eiioB
y4eOHOTo mpeaMeTa ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke Aa€T NpeacTaBIECHUE O LENAX, COJEpKaHUH, OOLEen
CTpaTeru OOYy4YeHMs, BOCHUTAHUSI U Pa3BUTUSA OOYYaAIOIIMXCS CpelICTBAaMU
yuebHoro npeamera «duznka» Ha yriayOJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEaM30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUM IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEHM KaXKIabIM
OoOy4JarommmMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme mo (QusMke ONpEnensioTCs IUIAHUPYEMBIE Pe3yJbTaThl
OCBOEHUS Kypca (DU3MKU Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeAMETHBIM W TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHX
nporpamMMmy 1o (U3MKE Ha YpPOBHE CpeaHero oOmiero oo0pa3oBaHUs Ha
yrayOJnEéHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPe3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJIe TPEIMETHBIE PE3YJIbTATHI 0 TOJIaM 00YUIEeHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiam o0ydeHusl.

[Iporpamma 1o ¢u3UKEe HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITOJI30BaHA YUUTEIAMU (DU3UKHU TSI COCTABIICHUS CBOUX Pab0OYMX IPOTPaMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUCCKYIO MHHUIIMATHBY yUUTEIEH U
NPEAOCTAaBISICT BO3MOXKHOCTH ISl pealii3alldd  Pa3JIMYHbIX METOAUYECKUX
MOJXO/OB K TMpernojaBaHuio (U3MKU HA YIIIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s13aTENbHOM YaCTH COJIep KaHus Kypca.



duszuka kak Hayka o Hambosee OOUIMX 3aKOHAX MPHUPOABI, BHICTyMas B
KauecTBe y4eOHOIO IMPEAMETA B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHu’ 00 okpyxkatoieM mupe. LLkompHBINi Kype GU3HKH — CHCTEMOOOPa3yOIuii
JUTISl €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, H3y4aeMbIX XHUMHUEH, OHOJOTHEH,
dbusngeckoir reorpadueir u acTpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHEeHHEe (U3NYECKUX 3HAHWM OMPENeNUyIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTEpPHUAJOB C 3aJaHHBIMH CBOMCTBaMH. M3yueHue
(Gu3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOydyaromerocsi, B (JOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3HUKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHUs MOJIOKEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uyenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOH, TAK 1 COBPEMEHHOM (PU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW MaTepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuid. BenymuM B Kypce sBIseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEILECTBE U
noJie.

Hoesa cymanumapuzayuu. EE peanuzaiys npeamnosiaracT HCIOJb30BaHUE
IYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIICHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuTHEM OOLIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TPOOIeMamu.

Hoesa npuknaonon nanpaeiennocmu. Kypc usuku yriry0iEHHOTO ypOBHS
IPEANOaraeT 3HaKOMCTBO C ITMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKECHUN H3YYEHHBIX TEOpUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIC TEXHUYECKHME YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX DJKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€30M1acCHOCTH.

OcBoeHue coJep:kanusi MporpaMMsbl 1Mo PU3KUKE JOJKHO OBITh MOCTPOEHO HA
MPUHIIAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxoaa. g ¢usmku peanuzanus 3THUX
IPUHILIUAIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUM CAMOCTOSITENIFHOTO YKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBYyIomero ¢akropa ydeOHoro mporecca. [ yriyOnéHHOrO
YPOBHS — 3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHHUYECKOrO0 OSKCIIEPUMEHTA,



BKJTFOYAIONIETO (PpOHTAIbHBIE YYEHWYECKHE OMBITHI MPU HM3YYCHHH HOBOTO
Marepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3zanudyd (QU3MYECKOro TMpakThukymMa. B mepBom ciydae
MPaKTUKyM mpoBoAuTcs 160 B koHie 10 u 11 knaccoB, 100 mocie nmepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KiaccoB. BTtopoil cmocod — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX paboOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3ydeHus pazaena (temsl). Ilpu sTom moa pabortamu
MPaKTUKyMa MOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/a O€3 MOIIaroBo MHCTPYKIIUU.

B nporpamme mno (¢usnke cUCTeMa YYEHMUECKOIO SKCIIEPUMEHTA,
7a00paTOpPHBIX padOT M MpaKTUKyMma MpPEACTABICHA €IMHBbIM NepeyHeM. BriOop
TEMATUKU IS 3TUX BUAOB YUYCHHUYECKUX MPAKTUYECKUX PabOT OCYIIECTBISAETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpOoIecca UCXOAsl U3 OCOOEHHOCTEN MOYPOYHOTO
IUTAHUPOBAHMUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTCs
OBIIAJICHHE OOYYAIOMIMMHCS YMEHUSMH TIPOBOAWTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHS], WCCIICIOBAaHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIMYMH U TOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yHIENsSETCA PENICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM 11 pacd€THBIX 3a7a4 MPUOPUTETOM SBIISIFOTCS 3aJa4dl C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOU MOJENbI0, TO3BOJISIONINE MPUMEHSITh
M3Y4YEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTETpUpys MPUMEHEHHUE 3HAHUM U3 Pa3HBIX pas3ienioB. [[s KadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHUE/NMpeAcKa3aHue MPOTEKaHUs
bu3nUecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYoIIre BhIOOpa
(bu3nYecKO MOJENH ISl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIEUeHHIO yueOHOTO Tpoliecca Kype (U3UKUA YTriyOJIEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00I11ero oopa3oBaHus JOJKEH U3y4aThCsl B YCIOBHSIX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHWE I BBIMOJHEHHUS YKa3aHHBIX B MpOrpaMMme II0
bu3MKEe YYEHUYECKUX ONBITOB, JIADOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pyI0BaHHE.

JlemoHCcTpaniMoHHOE  000pyZoBaHHe (OpPMHpPYETCS B COOTBETCTBHHM C
OPUHIIATIOM MHUHUMAIbHOW JOCTAaTOYHOCTH M  OOECHeurMBaeT IMOCTAHOBKY
NEPEUUCICHHbIX B TMporpaMMme 1o (PU3MKE KIIOYEBBIX JAEMOHCTpAlUiA s
WCCJICMOBAHMSI  M3y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPHUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopatopHoe 00OpyAOBaHHE [JIsl YUYEHHYECKHUX MPAKTUYECKUX pPadoOT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUYMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TeMaThdeckue KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPHUIA.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMupoBaHHEe UHTEpeca M CTPEMJICHHS OO0y4alolmMxcs K HayqYHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJIe MO3HaHUS U (HOPMHPOBAHUE
UCCJIEIOBATENLCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa MU3yYEHHsS OCHOB
CTPOEHUS MAaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

(dopMupoBaHHE YMEHUI OOBSCHATH SIBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAHWM U HAYYHBIX JIOKA3aTEIbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [ pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyayumiei
npo(hecCUOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy oOy4eHHIO B 3TOM HaIlpaBJICHUU.

JlocTikeHne 3TUX 1elield 00ecrneuynBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
nporiecce u3yueHus Kypca GU3uKd Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MpUOOPETEHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHWKY,  MOJEKYJSIpHY0  (U3UKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJI1 O0OBICHEHHUS
buznyecKux SIBICHUNA B MPHUPOAE U JUIsI TMPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOGHHE CIIOCOOOB PpEIICHUS Pa3MYHBIX 3aJad C SIBHO 3aJaHHOU
bu3nyeckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBLHOE CO3JaHue
bu3nyeckoil MoOJenH, aJeKBaTHOW YCJIOBHSM 3ajladyd, B TOM YHCJIE 3a]ad
WHKEHEPHOIO XapaKTepa,

NOHMMaHHWE (U3NYECKUX OCHOB W TPUHIUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKHUX IPOLECCOB, UX BIHSHHS HA OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO IUIAHUPOBAHUS M TPOBEICHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHalIM3a MW HUHTEepHpeTanuu  UHbOpMaIHH,
OINPEIENIEHHS TOCTOBEPHOCTHU MTOJIyYEHHOTO pe3yJIbTaTa;

CO3JJaHHE YCJIIOBUHM JUIsI Pa3BUTHS YMEHUN IPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuUTHE UHTEpeca K chepam mpodecCHOHATBHON eATeTbHOCTH, CBI3aHHOM
C pU3UKOH.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pu3uKa» Ha YpOBHE CpEAHEro OOUIETro
oOpa3oBaHusl BbIOMpaeTCss OOYYArOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEHb) Ha YPOBHE CPETHETO OOIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kiacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MepeueHb JIabopaTOpHBIX U
NPAKTHUECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBHIOOP
NPOBEJCHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHAMBHIYAIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o nmpupojae. HayuHslil MeTo/1 o3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

DKCIEPUMEHT U TEOpUs B Ipoliecce Mo3HaHus npupoasl. HabGmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl m3MepeHusi (U3UYECKUX BEIMYMH (AHAJIOTOBbIE W LU(POBBIE
U3MEpUTENIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHHi  (QU3NYECKUX  BEIMYMH  (a0COJIOTHAs |
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUYECKUX SIBIICHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HUJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsa). ['unoresza. ®uznueckuil 3aK0H, TPAHUILIBI €r0 MPUMEHUMOCTH. Pu3ndeckas
TEOpHUs.

Pons u mMecto ¢u3uku B (GOPMHPOBAHUM COBPEMEHHON HAy4YHOM KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomel, npaKkmuKkym.

M3mepeHne cuiibl TOKAa M HANpsDKEHUS B LENH IOCTOSIHHOTO TOKa IpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ LH(ppoBOM naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MTPU MOMOIIN KOMIIBIOTEPHBIX JATYUKOB.

Pasznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanudeckoe aBmxeHre. OTHOCUTETBHOCTh MEXaHUYECKOTO JBUKEHUSI.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a/1a4u MEXaHUKHU.

Paguyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUM HAa OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX TMPOEKIUH HAa OCH CUCTEMbl KOOpPIMHAT.
CnoxeHue nepeMeIieHuii U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATIBLHON TOUYKM OT BPEMEHU U UX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro majaeHus. JIBukeHue Tena,
OpOIIEHHOrO0 MOJ YIJIOM K TOpPU30HTY. 3aBUCHMOCTb KOOpPAMHAT, CKOPOCTH M
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TPpaUKH.



KpuBonunenHoe  nBuxkeHue. JIBMKEHHME MAaTepUAIIBHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuUTENbHOE (HOPMAJIBHOE), KACaTEIbHOE (TAHTCHLUAIBHOE) U MOJHOE
YCKOpPEHHE MaTepUanbHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE TMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHapsJOB, LEMHbIE, IIecTepEéHYaTble W PEMEHHBIE MEepeAayu,
CKOPOCTHBIE JIU(DTHI.

Jlemoncmpayuu.

Mopgenb cucteMbl OTCYETA, WIUTIOCTpAIs KUHEMATHUYECKUX XapaKTEPUCTHK
JBH>KCHUSL.

CrocoObI UCcIIEIOBaHUS IBHKECHUH.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue aABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TyTEH, TPACKTOPHI, CKOPOCTEW NBHKEHUS OJHOTO M TOrO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyMm.

M3y4yeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPpU MPSIMOIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBH>KCHUU.

N3mepenue  yCKOpeHMs CBOOOTHOTO MaJICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI TabOpaTOPUN).

N3yyenue pABMKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O TPSIMOM MPOMOPIUOHATBHON 3aBUCMMOCTH MEXKIY JalbHOCTBIO
NOJIETA M HAYAJIBHOM CKOPOCTHIO TeJa.

W3yyeHue IBHKEHHSA Tella MO OKPY)KHOCTH C IOCTOSHHOM I0 MOZIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuoja oOpalieHusi KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprorona. MHepumanbHbple cucTeMsl OTcu€Ta. lIpuHIMN
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TSITOTEHUS. OKBHBAJICHTHOCTh TIPAaBUTALMOHHON U
WHEPTHOW MAaCCBHI.

Cuna tsbxkecTd. 3aBUCHMOCTh YCKOPEHMSI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MMUpOThl. JIBUXKeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuwia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBMKymierocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TElla B
KAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKCHUSL.

Jasnenne. ['mapocratnueckoe nasienue. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnrogenue nBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Teoy CHI  C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLHUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

N3mepenune macc no B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npAKmMuKym.

N3mepeHre paBHOACUCTBYIONIECH CUJI TIPH JABMKEHUH OpYyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka TUIOTE3bI O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOU INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MaccChl.



HccenenoBanue 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IIEPEKUHYTON Yepes
JETKui OJIOK.

N3mepenne kodpduimeHta TpeHHs MO BEJIWYUHE YIIIOBOro KoddduimeHra
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrKeHUs OpycKa MO HAKIOHHOM MIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTymarenbHoe W BpaliaTelbHOE JBHXKCHUE
TBEpHOro Tejna. MOMEHT CHIIbI OTHOCHUTEIBHO OCHM BpaumieHus. llnedo cuisl.
CnoxeHue Cuil, TPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TshkecTu Tena.

YcoBus paBHOBECHs TBEPAOTO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpPOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: KPOHIUTEWH,
CTPOUTENIbHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

VY ci10BUsL paBHOBECHSL.

Bunael paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

HccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl cOXpaneHusn 6 MexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MATEPUAJIbHBIX TOUYEK. L[eHTp Macc
CHUCTEMBI MAaTEPUAIBHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPa Macc.

NMnynbe CUITBI M UBMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umiynbca MarepuanbHOM TOukW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunsl Ha ManoM M Ha KOHEUHOM mnepeMenieHuu. ['paduueckoe
IpeICTaBIeHUE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernyeckass sHeprus MarepuanbHOW TOukH. Teopema 00 HW3MEHEHUU
KMHETUYECKOW JHEPTUY MATEPUAIBHOU TOUYKH.



[loTeHnManbHplE M HENOTEHUMAJIbHBbIE CHIbl. [loTeHnumanbHas >SHeprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
TeJa B TPABUTAIIMOHHOM TI0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s MACaNbHON JKHIKOCTH Kak CIEJCTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU SHEPTUH.

TexHu4YecKkre yCTpOMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKAax.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CHUJIBL.

W3meHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mNpeBpamieHUs] KUHETUYECKOM W TOTEHLMAJIbHOW SHEPrUil IpU
JEWCTBUU HA TEJIO CWJIBI TSYKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmMuKym.

M3mepenne nMiryiibea Teia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHne KHHETUYECKOM YHEPTUM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPY>KUHBI ¢ paOOTON CHIIBI
TPEHUS.

Omnpenenenue padOThl CHIIBI TPEHHUS TP JABMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznea 3. MoJsekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYyIsipHO-KuHeTndeckol Tteopun (MKT), wux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOBckoe nBmKeHHe. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUIL] BellecTBA. Monenm CTpOeHHs Tra3os,
KUIAKOCTEN M TBEPABIX TE€N U OOBSICHEHHE CBOKCTB BEIIECTBA HA OCHOBE 3THX



mozened. Macca u pazMepel Mojekyn (atomoB). KommuecTBo BemniecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u crocoObl €€ uaMmepenus. I[llkama
temneparyp Llenbcus.

Mopenbs uIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YaCTHUIbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omponeccrl B
UJealbHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEM  KHUHETUYECKOW  DJHEprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UAECAIBHOTO rasa).

CBs13p a0COIOTHON TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEH
KMHETHYECKOW SHEPTUEN MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHHYeCKHe YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOTO JIBUKEHUS.

Huddysus sxuakocTen.

Mogens onsita HlTepHa.

[IputsxeHre MOJIEKYJI.

Mopnenu KpUcTauIn4ecKuX pemeToK.

HabGnronenue u rcciieoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npaKMUKym.

HccnenoBanre mpouecca YCTAHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TeII000MeHEe MEXKTy Topsiuei U XOJIOTHOM BOJOM.

N3yyeHue H30TEpMUYECKOTrO Mpolrecca (PeKOMEHIAOBAHO MCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoswvie mawiunbt.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUU IS
TEPMOJAMHAMHUYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHUCTEMBI KaK CPEJHUE 3HAYEHUs BEJIMYUH, ONHCHIBAFOIIMX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano tTepMmoauHamuku. (CaMONpou3BOIbHAA — pelakcanus
TEPMOJUHAMHYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJUHAMUKE — CHUCTEMA YypaBHEHWIL:
ypaBHeHHe MenaeneeBa—KianeiipoHa u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJEININ: HU3KAsl KOHIIEHTpalus 4acTHULl, BBICOKHE
TeMnepaTypbl. BeipaxkeHue Jyisi BHyTPEHHEU dHEPTUU OJHOATOMHOTO HJIEaTIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTHUYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beraucienne paboThl 1o rpaduky
mpoiiecca Ha pV-auarpamme.

Tennonepegaya  Kak  crnoco0  M3MEHEHUs  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMUYECKON cucTemMbl 0e3  coBepuieHus paboTel. KonBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tenna. YaelbHas W MOJSIpHas
TEIUTIOEMKOCTH BelIeCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHUus
ToruBa. Pacuér kommuecTBa TemoThl mnpu Temonepenaye. I[lonsarue o0
aanabaTHOM IpoIiecce.

IlepBpiii 3ak0H TepMOAMHAMUKHU. BHyTpeHHsia »sHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0oH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aauadbara. AGCONIOTHAs TeMIeparypa.

Bropoii 3akOH TEpMOJAMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Telia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHumme! gercTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTMYECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBBIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe/ibl.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKUE IPOIIECChI: XOJOAWIBHUK,
KOHJUITMOHED, JU3CNbHBIA W KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCITI0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPraHMYECKOrO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENBbHBIX TEIUNIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHUST BHYTPEHHEN DHEPTUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEIJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepeHnune yaenbHON TEIIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnuvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanusa. McmapeHue u KumeHue. Y jenbHas
TEIJI0Ta MapooOpa3oBaHUsI.

HaceblllleHHBIE ¥ HEHAChIIEHHbIE Mapbl. KauecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M JABJICHUS HACBIIICHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIICHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTIEHUSI OT 1aBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmyeckue n amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W KpucTavM3anusa. YJIeJbHAas TEIIoTa IUIaBJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactskenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacmupeHue XUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacimpenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUMHA
TEIJIOBOTO paclIMpeHHs Tell (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue s3HEprun B Pa3zoBbIX MEPEXoax.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Kod(phuiimeHT MOBEPXHOCTHOTO HATSHKCHUS.
Kanumisipasie sBienus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpayuu.

TermioBoe pacimpeHue.

CBOIICTBA HACBHILLICHHBIX APOB.

Kunenne. Kunenue nmpy noHM>KEHHOM TaBJICHHM.

N3mepenue cuiibl TOBEPXHOCTHOTO HATS>KEHMUSL.

OMNBITH C MBUTbHBIMU TJIEHKAMH.

CmauunBaHue.



Kanunnsipasie siBneHus.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIILIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIECHHH.

N3mepenune ko3 duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jepopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JDiaekTrpoauHaMuKa.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanms Tell U €€ NPOsIBICHMs. OJIEKTpUYECKHil 3apsn. /lBa Buaa
DIEKTPUYECKUX 3apsAdoB. [IpOBOAHWKM, IHMAJIEKTPUKM U MHOJYIPOBOJHHUKH.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIJICKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

HanpsoxkéaHocts  anektpuueckoro  mosd.  [IpoOGueiii  3apan.  Jlunuum
HaIpsKEHHOCTH DJIEKTPUIECKOTO MOJsA. OJHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTB JJIEKTPOCTATUYECKOIO 0. Pa3HOCTH NMOTEHIMANIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUMaN 3IEKTPOCTATUYECKOrO NOJA. CBA3b HANPSIKEHHOCTH TOJIS U Pa3HOCTH
NOTEHIIMAJIOB ISl DJIEKTPOCTATUYECKOrO Moyl (Kak OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3UIINY STIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PAaBHOMEPHO 3apsKeHHOro mo o00bEéMy Imapa. Ilosie paBHOMEPHO 3apsKEHHOM
OeckOHEUHOM TIIOCKOCTH. KapTuHbl JWMHUNA HaNpsOKEHHOCTH JTHX TMOJEH |
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKM B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBHUE PABHOBECHS 3aPs/IOB.

JuanexTpuku B 3JIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KonaeHcarop. DIeKTpoEMKOCTh KOHJEHCATOPA. DIEKTPOEMKOCTh IIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COeqMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jlemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DJIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3APSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JIEUCTBUE KOHJICHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsHKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, navopamopnsie padomuol, npaKmMuKym.

OueHka cui B3auMOJEHCTBUS 3apSKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANO/IA.

N3ydeHne npoTekaHns TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MIOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHulil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO0 TOKA. MCTOYHUKH
toka. Hanpsikenue U u D]1C é.

3akoH OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIECHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JUIMHBI W IUIOIIAJAW MONEPEYHOTO CEUYCHMUS.
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA.

[locnenoBarenpHOE, NapaJLIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJIHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.



Pa6ora snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTh, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJTHOM  (3aMKHYTOM) JJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHWE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure cuiibl TOKa U HaIMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUIOLIAM MOMEPEYHOr0 CEUYEHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHN€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrnocoObl coelMHeHNns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH MCTOYHMKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yAaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaNpsOKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesnna u3MepeHus ammnepMeTpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucuMoctud DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanrie pa3HOCTU MOTEHIMATIOB MEXIY MOJIOCAMU MCTOYHHMKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HON MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3uunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOAUMOCTE TBEPIBIX METAIIOB. 3aBUCUMOCThH COINPOTUBICHHUS METAJJIOB OT
temneparypbl. CBEpXIPOBOAUMOCTb.



DneKTpuYeCcKHil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITYYKOB.

[TomynpOBOIHUKMY. CoOcTBEHHass W MNpPUMECHAas  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJMTHYECKAs IHCCOLUALMS.
Onexrtponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuuHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHUu4ecKkue yCTpOMCTBA M IPAKTHUYECKOE NPHUMEHEHME: TIa30pa3psaHbIe
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAST MUKPOCKOTIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB JIEKTPOIIMTOB.

3akoHsbI nekTponn3a Papaznes.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAMMOCTD TMOAA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OJHOBAJIEHTHOTO HOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl u3MepeHns (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(GPOBBIX U3MEPHUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUUHH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeeHME  KOCBEHHBIX  HW3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYMH, TPOBEpPKA NPEIJIOKEHHBIX TuUnore3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenne kypca ¢usukum yriyonénHoro ypoBHs B 10 kiacce
OCYULIECTBJISIETCS C YUETOM COJIEPIKATENIBHBIX MEXIPEAMETHBIX CBSI3€l ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie noHaAmMuUA, C6A3AHHbBIE C U3YYCHUEM MEM 0006 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIM (pakT, runoresa, (pusnyeckas BEIUYMHA, 3aKOH,



Teopus, HAOJIOACHHE, DSKCIEPUMEHT, MOJEIUPOBAHHE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JIuHeilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTopsl 1 MX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIeW Cpe.sl,
yTUiau3anusg OHOOPraHMYECKOro TOIUIMBA Ul BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYI,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4eHHEe HaHOMATEepHaJlOB, TEIJIOBBIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAILIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMKCHUN C MCMOJIb30BAaHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTAaTUUYECKHE KOHCTPYKLUUHU
(KpOHIITEWH, peméryarble KOHCTPYKIIMHK), UCTIOJIb30BAaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CropaHus, napoBasi TypOHHa, ObITOBOW XOJOJMUJIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
NOJlyYEHUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMuKaA.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOW MHAYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTrO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna Amriepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuiibl Jlopeniia.

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKH, Napa- U TUAMAarHeTHKH.



TexHU4ecKkue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECChl: MPUMEHEHHE
MOCTOSIHHBIX MarHuTOB, AJIIEKTPOMArHUTOB, TeCTep-MyJbTUMETP,
ANIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

Kaptnna nuHWMA  WMHAYKOMM ~ MarHATHOTO — TOJISI  MOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuHMil MarHUTHOM MHAYKIMU TOJIS JUIMHHOTO MPSMOI0 MTPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O IMPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmopeiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cumbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUs My4YKa 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMT NENUCTBUS AIIEKTPOU3MEPUTEIBHOTO npudopa
MarHUTO3JIEKTPUIECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnenoBanre MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanre 1eHCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKYy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnas UHOYKYUA.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHON
uaaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMArHUTHOW WHAyKiuu Dapajes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCS B OJHOPOJHOM MAarHUTHOM
T0JIE.

[IpaBuno Jlenua.

WunyktuBHOCTh. Karylika WHIYKTUBHOCTM B LIENMH TOCTOSHHOTO TOKAa.
SBnenune camonnaykuu. I1C caMOUHIYKIINH.

DHeprusi MAarHUTHOTO TOJISl KATYIIKU C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHUYeCKHe YCTpPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MHAYKIIMOHHAS
1eyb, COJICHOU/, 3alUTa OT JEKTPU3ALMH TeJl MPU ABHKEHUU B MArHUTHOM I10JI€
3emuu.

Hemoncmpauyuu.

HabGnronenue siBjaeHus 3JIEKTPOMAarHUTHOM WHYKLWH.

HccnenoBanne 3aBucumoct OJC MHAYKIMM OT CKOPOCTH W3MEHEHHS
MAarHuTHOTO MOTOKA.



IIpaBuio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOI) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUY BUXPEBOIO MATHUTHOTO TTOJISI.

HccnenoBanue sIBICHNS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUs MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna u ¢asza konebanui. CBsI3b aMIUIUTYIbI KOJEOAHUN HMCXOMHOU
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora konebanuid. [lepuom Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYXKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux Kojebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPHUBOW.
ABTOKOJIEOaHUS.

TexHuyeckre yCTpoMCcTBa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABYKECHUS.

HaOmroenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJieOaHU Ipy3a Ha HUTH OT
aMILTATY/IBI.

HccnenoBanune 3aTyxarmux KoiaeOaHuii U 3aBUCUMOCTH Teproa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanune kosnebaHUWM Tpy3a Ha MACCHUBHOM MpPYXHHE C IENbIO
dbopmupoBaHus NMpeACTaBICHUIN 00 UaeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmuKym.



W3mepenue mnepuona CBOOOJHBIX KOJIEOAHMII HUTSAHOTO M MPY>KUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYyTOM IO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPYKUHHOM MasTHHUKE.

HccnenoBanre yObIBaHUS aMIUIUTY/IbI 3aTYyXAIOIINX KOJIEOAHHIA.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanusi.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KosiebatenpHOM KoHType. Popmyna Tomcona. CBs3p aMIUIMTYAbI
3apsa KOHAEHcaTopa C aMIUTMTYJ0M CHITbI TOKA B KOJI€OATETbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYpE.

3aryxaromme 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHUS MpU PA3TUYHOM (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouJlanbHbIi TIEPEMEHHBIA TOK. Pe3UCTOp, KOHJIEHCATOp M KaTyIlKa
VWHIYKTUBHOCTH B LE€NU CHUHYCOMJAIBHOIO MEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHUi.

WneansHbiii  Tpancopmatop. IlpoumsBonactBo, mnepegaya U noTpediIeHUe
DIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIICKTPUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTpONepeaay.

Hemoncmpayuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['enepatop He3aTyXalOMIKX JIEKTPOMArHUTHBIX KOJICOaHMIA.

Mopesnp 3IeKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyX1IeHHbIE CUHYCOUJAIbHbIE KOJICOaHUSI.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu mocienoBaTENIbHOM COENMHEHWH PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO M MPUHIMI ACHCTBUS TpaHCchopMaTopa.



Mopens nMHuYM 3IEKTpOoIIepeIadn.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKyM.

N3yuenue tparncopmaropa.

HccnenoBanre nepeMeHHOT0 TOKa 4Yepe3 MOCHe0BATEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

HabGnrogenue 351eKTpoOMarHiTHOTO PE30HAHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUNMHble 0JIHbI.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunbie u
IPOJIOJIbHBIE BOJIHBL. [leproj, CKOpOCTh pPACHPOCTPAHEHHS W JIJIMHA BOJHBIL.
CBolicTBa MEXaHHYECKHUX BOJIH: OTpPaXKCHHE, MPEIOMJICHUE, WHTEePhEpPEHIUSI |
nupakius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[IIymoBoOe 3arps3HEHHE OKPYXKAIOLIEeH cpebl.

DNEeKTPOMArHUTHBIC BOJIHBI. Y CIIOBUS M3IyYEHHUS JICKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTanus BEKTOPOB B 3JIEKTPOMArHUTHON BOJTHE.

CBolCTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  MIPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[[Ixana 3meKTpOMarHUTHBIX BOJIH. [[prMeHeHHe 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TENIEBUICHUS. Pagnonokanusi.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CPe/Ibl.

TexHuueckue yCTpONCTBA M MPAKTHUECKOE NPUMEHEHHE: MY3bIKaJbHBIC
WHCTPYMEHTHI, pajiap, paJuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-neup,
yJIBTPa3BYKOBas JUATHOCTHKA B TEXHUKE M MEIUIIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTpaHEHUE TTOTIEPEUHBIX U TTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

3aBUCHUMOCTb JUTMHBI BOJTHBI OT YaCTOTHI KOJICOAHUH.

Habmoenue oTpaskeHus M MPETOMIICHHUS] MEXaHUUECKHUX BOJIH.

Hab6nronenue naTepdepeHnnn u qudpakiind MEXaHHIECKUX BOJTH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa yIbTpa3ByKa U €ro MpuMeHEHHUE.

HabnrogeHue cBsI3W TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KosieOaHUM.

HccnenoBanre  CBOWCTB ~ DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTPa)KEHUE,
IperoMIICHUE, MOJSIpU3alus, AMPpaKkius, UHTEpPepeHIus.

Oo6nHapyxeHue nHHPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.



M3yueHne napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOMN cpene. Jlyu cera.
To4eyHbIl HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb nperoMiieHus . [10CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHUE [UIMH BOJH IPU MEPEXOJE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nyueit B mpusme. [ucnepcust cBera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHEE oTpaxeHue. [IpeaenapHblil yroyl MOJTHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome U pacceuBaroliie JuH3bL. ToHkas JuH3a. DOOKyCHOE
pacCTOSIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPACCTOSIHUSI TOHKOU C(hEepUYecKoil JUH3BI OT €€ TeOMETPUH U OTHOCHUTEIHHOTO
MOKa3aTes MPEeTOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, 1aBAEMOE JIMH30M.

Xoa Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300pakKeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIONINX JMH3AX U UX CUCTEMAaX.

OnTuyeckue nmpubopsl. Paspemaromas cnocoOHOCTh. [71a3 kKak onTuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBuss HaOMOIEHUS MaKCUMyMOB W MHHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepnl KiIacCMYECKUX
UHTEP(DEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcClIoBUE HaOIIOIEHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(PaKIIMOHHYIO PEIIETKY.

ITongapuszauus csera.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHl: OYKH, JyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS ONTHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



Hccnenoanue npeaomMiieHus: CBETa.

HaOnronenue noJiHoro BHyTpEHHEro oTpaxeHus. Mojienb CBeTOBOIA.

HNccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockomna, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON pereéTKy.

Habmronenne nuppakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokasarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepenne PoKyCHOTO PaCCTOSIHUS paCcCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHusl B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne nuaTepdepeHIINY JIa3epHOTO U3JIyYCHUS Ha ABYX LIETAX.

HaOmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHune I1rHbI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIydeHHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pazges 6. OcHOBBI CIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuupl  PUMEHUMOCTM  KJIacCMuyeckom  MmexaHuku.  [loctynarsl
CHEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. [IpeoOpazoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMNYJIbC PENITUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPruer U UMITYJIbLCOM PEIATUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOILIECChl: CIIYTHHUKOBbBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

Y4eHNYeCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPrUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadgusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCcHOE TEIIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemieHust Buna. ['mnore3a [Inanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
DitamreitHa 11t potoaddexra. «KpacHas rpanuina» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollytro moBepxHOcTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMcTBa yactull. Bonnel ne bpoira. Jlnuna BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKAIW3alUu JABWXKYyLIeWca vactulbl. KopmycKymisipHo-
BOJIHOBOH Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka usmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eitzendepra.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®otor(PdeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MHOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKmMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaHoM [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCHMOCTH CHJIBI TOKA YE€pPE3 CBETOJIMO OT HAIPSKECHHUS.

Tema 2. @usuka amoma.

OnbITEl MO UCCIEIOBAHHUIO CTpOeHUs atoma. IlnaHerapHas Mojenb aToma
Peszepdopna.

[Toctynatel bopa. U3nyuenue u nornomienne (HOTOHOB MpHU MEPEXoae aToMa
C OJTHOTO YPOBHS SHEPTUU HA APYTOH.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0pOJIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlasep.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CreKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnass monens sanpa [eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aubda-pacnaa. OJNEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnaz. ['amMma-u3inydeHue.

3akOH paAMOAKTUBHOTO pacnaga. PaanoakTHBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusHME pAaTMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHBIN QOH n3nydeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B siipe. Snepubie cuibl. JledexTt maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembr
yOPaBIsieMOr0 TEPMOSIAEPHOTO CHHTE3a. JKOJOTMYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertonsl perucTpaly U UCCIIETOBAHUS YJIEMEHTAPHBIX YACTHL.

OyHIaMEHTAJIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangaptHoi Mmojaenu. KBapk-TriitooHHas MOJENb aApPOHOB.

®usuka 3a npeaenamu CraHgapTHo Mojenu. TéMHass marepust U TEMHas
DHEPIUsl.

EnuHcTBO u3nueckoi KapTUHBI MUpA.

TexHuyeckue yCTpoMCcTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHas: TOMOorpadusi.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOTIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Otanbl pa3BUTUS acTpoHOMUU. [IpuKiiaiHOe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHoMuHU. [IpUMEHMMOCTh 3aKOHOB (U3UKH ISl OOBSICHEHHUS TMPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HccieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIbI, PAAOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHMSI.

Bun 3Bé3gHoro HeOa. Co3Besnmus, spKue 3BE3NBI, IIAHETHI, X BUIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CoJiHIA U 3BE3.

3BE3/bl, UX OCHOBHBIE XapaKTEePUCTUKHU. /[narpaMMma «CreKTpaibHbIN KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTA. BHYTpeHHEE CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHIA U
3BE3/1. DTalbl )KU3HU 3BE3.

Muneunsiii [lyte — nama I'amaktuka. [lonmoxenne m aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranakruk. Pagnoranaktuky m kBaszapbel. UEpHBIE NBIPHI B sSApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Paz0beranue raimakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€3qHOr0 HEOGa HEBOOPYXKEHHBIM TJIA30M C MCHOJIb30BaHHEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/IeTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JIHBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHHUI (PU3NYECKUX BEITHYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX  HW3MEPEHUM, MCCIEHOBAHMKA  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THIOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUEHHYECKUH  HKCIEPUMEHT,
n1abopatopHble pabOThI, TPAKTHUKYM) ).

O0o01maroniee NOBTOPEeHUE.



O0o01eHre U cucTeMaTu3alus CoAepXKaHus pa3AesioB Kypca «MexaHuKay,
«MonekynspHas puznka U TepMOIUHAMUKA», « DIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnka», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHUM B DKOHOMHMYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHYECKOH chepax NedaTeIbHOCTH YeIoBeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CUCTEMATH3UPYIOIIEH, OOBSCHUTEIBHOW U TMPOTHOCTHYECKON  (QyHKIUI
busnyeckoil Teopuu, poiib HU3NUECKON TEOprur B POPMUPOBAHUU MPEACTABICHUM
0 (pusmueckoll KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABIEHUNA O IPUPOJIE.

MexnpeaMeTHbie CBA3M.

Nzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTe€MaTHuKH, OMOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20
nO3HaHuA: SBICHHWE, HAy4YHbIA (DAaKT, rumoresa, (pusmyeckas BEIMYMHA, 3AKOH,
Teopusi, HAOIIOACHHE, DSKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, I pOBast 1adopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHWW. TpPUTOHOMETpHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPBI M MX NPOEKIMM HA OCHU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJLHHUKOB,
oTpeJieIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeIbHBIE
JIBW)KCHUS B JKUBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKH TIIpU NPOU3BOICTBE
DIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIBTPa3ByKOBasi JMAarHOCTMKAa B MEIWLHMHE, OINTUYECKHE SBJIEHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsE CTPYKTypa TBEPBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHbIN
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX — PY/I,
boToCchEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIEKTpoJBUTATENb SIKOOH, reHepaTop MEepeMEHHOTO TOKA, MHAYKIMOHHAs IEYb,
JMHUAW 3JIEKTponepenad, 3JIEKTPOABUraTelb, pasap, pPaauoONpUEMHUK, TEIEBU30D,
antenHa, tenepon, CBY-meub, yabTpa3ByKoBass JHArHOCTUKAa B TEXHHKE,



IIPOEKLMOHHBIN arapar, BOJOKOHHAs ONTHKA, COJIHEUHAs OaTapesi, CyTHUKOBBIE
IPUEMHHKH, sJIEPHAsA DJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHOW BHYTPEHHEW TMO3WIIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCHUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaKAAHCKOI0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTH BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C  COLMAIbHBIMM HWHCTUTYTaMH B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU IEATENBHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUXKCHUSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(opMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CIOCOOHOCTH OLICHMBATHh CUTYAI[MI0 M MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHWE JUYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMUMBOTO Oy IyIIETO.

3CTETHYECKOI0 BOCIIMTAHMS:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHHUSA:



WHTEPEC K pa3NuuHbIM chepaM npo]ecCHOHATBHON AESITEIPHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiel mpodeccuu B peain30BhIBATH COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K O0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTi GU3HKHU Ha TPOTSHKEHUU BCEH KU3HH.

IKOJIOINYECKOI0 BOCIIMTAHUA .

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE M OCYIIECTBICHUE JICWCTBUU B OKpYKAIOLIEW cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIupeHue ONbITa JAESITEIBHOCTH IKOJOTUYECKON HAmpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 0 (PU3HMKe.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHHWE LEHHOCTU HAYyYHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs: (PU3MKH OCYIIECTBISTh TMPOEKTHYI0 M HCCIEI0BATEILCKYIO
JESTENbHOCTh UHAUBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBbie Jijornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OpMyNIUpOBaTH M AKTyaJIH3UpOBaTh  MpoliemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAEATh LEIU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEUYMSI B PaCCMATPHUBAEMBIX
(bU3MYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHaINu3a UMEIOIUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEHICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

BJIa/IETh HAy4YHOH TEPMUHOJIOTHEH, KIFOUEBBIMH MOHATUSMU U METOJAMU
buznuecKoil HayKu;



BIAJCTh  HABBIKAMH  y4€OHO-UCCJIEIOBATEIIbCKOM W MPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY TIIOMCKY METOJOB perieHusT 3a1ad  (pU3nIecKoro
COJZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB ITO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTA M0 MOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIpPETANN, MPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3Y €€ pEIICHUs, HaXOIUThb apryMEHThl IS
JI0OKa3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh mapameTpbl U KPUTEPUU
pelieHus;

aHaJM3UPOBAaTh IIOJYYEHHBIE B XOJI€ PELICHHS 3aJaud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUHN QUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIICHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3BHECATEbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIbHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nunopmanmueii:

BJIAJ€Th HABBIKAMH MOJYy4YEHUS MHPOPMALMU (PU3UUECKOrO COJIEpKaHUS
M3 MCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSTENBHO OCYLIECTBIIATH MOUCK,
aHalli3, CHCTEMAaTU3allMI0 M UHTEPIPEeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (DOPM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALINH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJOTUA B  PENICHWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ay ¢ COONIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PeCcypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEP)KAaHUS B PA3NIMUYHBIX (opMaTax C
yu€TOM Ha3HayeHWs WHGOpPMalMKU M IeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaIbHYIO (POPMY IPEICTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBIATh OOIIEHHE Ha YypokKax (U3UKK M BO BHEYPOUYHOU
JeSITEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHIMBUIYAJIbHON padoThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBHN C y4y€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEH KaK/10TO YJieHa KOJUIEKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBATh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeessaTh pojid ¢ y4€TOM MHEHUN yYaCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHON PadOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHIbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE TPOEKTHI, OLICHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTHHAJIBLHOCTH, MPAKTUYECKOM 3HAUUMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IOBEIECHUE B Pa3IMYHBIX
CUTyallusiX,  MOpPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
WHUIMATUBHBIM.

PeryasiTuBHbIC yHUBEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO  OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JCSTENBHOCTH B
o0nacTd (U3NKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH pabOThl ¢ YYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTEHUIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

coco0CTBOBaTh (DOPMHUPOBAHHUIO U MPOSBICHUIO SPYAUIMH B 00JacTU
($u3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb, SMOIUOHAIbLHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIUsIM, BHOCUTb KOPPEKTUBBI B JI€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABATEIHHON pediekcMr KaKk OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pedieKcHy sl OICHKA CHUTyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKA U CBOEBPEMEHHO IMPHUHHUMATh PEIICHUA IO HX
CHUIKCHUIO;

IIPUHMMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA;

MIPUHMMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce moCTHKEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y O00y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOIMOHATBHBIH UHTEIUICKT, MIPEITOJIAr A0 ITHIA
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HaHWS,  BKIIOYAMOIIETO  CIOCOOHOCTh  MOHUMATh  CBOE

HYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HYMOIIMOHANILHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOITMOHAJIEHBIM HW3MEHEHUSM W TIPOSBIIATh THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKIIIOYAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHMMATh  AMOIIMOHAJIBLHOE
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro IPH OCYIICCTBICHHH OOIICHMSI,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBAThH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THTHCS, TPOSBISITH HWHTEPEC H
paspemaTth KOH(MIUKTHI.

[MPEAMETHBIE PE3VJIbTATBI



K xonmy oOyuenus B 10 knacce mpeIMeTHBIE pe3yNbTaThl HA YIIyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOMINXCS YMEHUM:

NOHMMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUpA,
3HaYCHHE OINHUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIUN  (HU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (PU3UUYECKON TEOpHUH B
dbopMHpOBaHUU MTPEACTABICHUHN O (PU3NUECKON KapTHHE MUPA;

pasznuyath YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYEecKUX Tel H
IpOLIECCOB (SIBJICHMI): WHEpLHUAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE mMajJieHue, abCoNOTHO ymopyras nedopmanus, aOCOIIOTHO
ylnpyroe 1 a0COJIIOTHO HEYIIPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, KUAKOCTU
U TBEPAOro (KPUCTAILIMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsj,
OJTHOPOJHOE DJIEKTPUUECKOE TIOJIE;

paziuyath YyCJIOBUSl (TpaHUIIbl, O0JACTH) MPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TOHMMATh BCEOOIIMH XapakTep (pyHAaMEHTaJbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IPOLECCHl W  SBJICHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHbI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBWKEHUS, (OpMYJbl KMHEMAaTHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, NpeoOpazoBaHus ['amwies 1Jis CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HproOTOHA, npUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMHPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI UMITYJIbCa U MEXaHUYECKOU
OHEPrUH, CBSI3b Pa0OTHI CUJIBI C M3MEHEHHEM MEXAHMYECKOW SHEpPruu,
YCIIOBHSI pPAaBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBHUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHUYECKOI SHEpruH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBaTh U OOBACHATH TEIUIOBBIE MPOIECCHl U SIBICHUS, UCIOIB3YS
ocHoBHble mojokeHns MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIBHOTO Ta3a CO CpeaHen
KMHETUYECKOW DSHEpPruer TEIUIOBOIO IBHKEHHUS M KOHILICHTPAIMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
JHEPruer TENIOBOr0 JBUKEHUS €ro YacTHL, CBS3b JABJICHUS UICAIBHOIO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—Knaneipona, mepBbld 3aKOH TEPMOAUHAMHKHU, 3aKOH



COXpAHEHUs SHEPIMHM B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCIOIb30BATh
MaTEeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHMMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SBJICHUS, HCIOJIbB3YS
OCHOBHBIE IOJIO)KEHUS U 3aKOHBI 3JIEKTPOJMHAMUKU (3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKO0H Kynona, NOTEHIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3ULNN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBHMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH Ba)KHBIE COOTHOILIEHUsS: 3aKOHBI OMa JuIsg ydacTka
LENA W JUId 3aMKHYTOM DJJIEKTpUYECKOM Ienu, 3akoH Jxoyisa—JleHuna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONHCHIBATH (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CWJIbI, JaBJEHWE, IIOTCHUUAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMHUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YHPYIrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
DHEPrus B3aMMOJEHCTBUS Tena ¢ 3emi€éil BOMM3M €€ MOBEPXHOCTH,
HEeprus ynpyrod nedopmanuyd TPYKHUHBI, KOJMYECTBO TEIUIOTHI,
abcoyIoTHasl TeMIieparypa Tena, paboTa B T€pMOJMHAMUKE, BHYTPEHHSS
OHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACAJIbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeansHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO MOJIH,
HaIpsOKEHHOCTh TIOJIS1 TOYEYHOTO 3apsiia WM 3apsDKEHHOTo IIapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLHAT 3JEKTPOCTATHYECKOrO IIOJIS,
Pa3HOCTh  MOTEHIMAJNOB, JJEKTPOABIKYLIas CWja, CWiIa  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYeckas EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYAacTKa ILENU C MOCIEAO0BATEIbHBIM H
napajuieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IBI)KEHUE, TEIUIOBOE JBM)KCHHE 4YacTUIl BEIIECTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKeHUE, Muddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIN3aLUsl, HAlIPaBIEHHOCTD
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsKEHHOTO IIPOBOJIHUKA,

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (DU3MUECKON BETMYHUHBI OT
APYrol C  HCIOJB30BAaHMEM  IIPSAMBIX  HM3MEPEHHM, NIPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJabTaThl MOTYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOTPEMIHOCTEN U3MEPEHUH, J1€7IaTh BBIBOJBI 10 pE3ybTaTam
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBAaTh AOCONIIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3BI: NIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
IIOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0Ir01aTh ImpaBuiia 0€30MacHOr0 Tpyla IpU MPOBEAECHUH HCCIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa H  Y4eOHO-
WCCIIEOBATENIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
(bu3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (U3MYECKOW MOJENH, OTBEYAloIlell TpeOoBaHUSAM 3aj]layu,
OpUMEHATH  (OpPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUil NpH MCHOIB30BAHUM MAaTEMaTHUYECKUX METOJIOB
pelIeHus 3a/1a4, IPOBOAUTh PacYEThl HA OCHOBAHUH UMEIOLIUXCS JaHHBIX,
aHANIM3UPOBaTh pe3yibTaTbl M KOPPEKTUPOBATH METONBl PEUICHUS C
y4€TOM MOITYYEHHBIX PE3YJIbTATOB;

peliaTth KayeCTBEHHbIE 3a/auyd, TpeOylollMe MNPUMEHEHHUs] 3HAHUW U3
pa3HBIX pa3leNoB Kypca (PU3UKH, a TAKKE WHTErpallii 3HAHUN U3 IPYTHX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI C OOPOI HAa N3YUYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
OPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJa POCCUUCKMX M 3apyOeKHbIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBaTh U OLIEHUBATh MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NIPOLECcCaMu, C
HO3ULUI 3KOJOTNYECKON 0€30I1aCHOCTH, MPEACTABIEHUI O pallMOHAJIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;



OPUMEHSTHh pa3jlyHble crocoObl paboThl ¢ uHbopManuen (PU3NIECKOro
COJEpKaHUsI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEAbSBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJYUYEHHOM M3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMamMio W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTeJIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHMWA B  TpoIecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEOBATELCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pPOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHAIBHO PACIIPEACIATh AEATEIbHOCTD
B HECTaHJIAPTHBIX CUTYallUsSX, aJIeKBAaTHO OIICHWBATH BKJIAJl KaXIOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMON MTPOOIIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyaynieil mpodeccuoHanbHOU AESITENbHOCTU IO
CHEIUAIBHOCTIM (hU3UKO-TEXHUYECKOTO TIPOQuIIs.

K xonmy oOyuenuss B Il knacce mnpeaMeTHbIe pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  DKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeIbHOCTH YeI0BEKa, POJib U MECTO
¢u3MKN B COBPEMEHHOW HAyYHOW KapTHHE MHpA, POJIb aCTPOHOMUU B
NPaKTUYECKOM JIESITEIbHOCTM YeJOBEKa U JaJIbHEWIleM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYCHUE OIUCATEIHLHOM, CUCTEMATU3UPYIOIICH,
OOBSCHUTENTFHON M TMPOTHOCTUYECKON (GYHKIMN (pU3ndeckoil Teopuu —
DIIEKTPOIMHAMUKH, CHEIHATLHON TEOPUU OTHOCHTEIHHOCTH, KBAaHTOBOW
¢bu3uKku, poib (puzmdyeckod Teopurn B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nyecKkoil KapTUHE MHUpa, MeCTO (PU3MUYECKOM KapTHUHBI MUpa B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUIN O MPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH MoOJeNed (U3NYECKUX Tel U
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJIHOE
MarHUTHOE TOJIsl, TAPMOHWYECKUE KOJeOaHUs, MaTeMaTHIECKUI MasTHUK,
UJCATbHBIA TPYKUHHBIA MAasSTHUK, TAPMOHUYECKHE BOJHBI, WJICATHHBINA
KoJie0aTeNbHbBIN KOHTYp, TOHKas TUH3a, MOJIeTICil aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJIC/IM CBETA;

paziuyath YCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTH (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTabHbIX 3aKOHOB U
OTrPaHUYEHHOCTH UCTOIB30BAHUS YaCTHBIX 3aKOHOB,;



aHAM3UPOBATh U OOBIICHATH DJICKTPOMATHUTHBIC MPOIECCH M SBICHUA,
UCIIOJB3YS OCHOBHBIE TOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKHU U
CHEUUAIIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LENu CO CKOPOCTHIO
W3MEHEHHUSI  CUJIBI  TOKa,  TOCTyJaThl  CHEIUaJbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUSI, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOW  (u3uku  (ypaBHEHHWE  ODHWHINTEHHA  JUIs
doToapdexra, mnepBbld W BTOPOM mocTynarsl bopa, nOpuHIMO
COOTHOILIEHHSI HeomnpenenéHHocTel ['elizenOepra, 3aKOHbBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCHl U SIBJICHUS, UCMOJb3YS BEIUYUHBI:
HaAIMpPsHKEHHOCTD JIEKTPUYECKOTO MOJISA, MOTEHIMAT 3JIEKTPOCTATHYECKOTO
NOJISI, Pa3HOCTh MOTEHLUUANIOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIepa, WHIYKTHBHOCTb,
ANEKTPOABUKYIIAS CUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO MOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIMYJbC, IOJHAs DHEPrus,
SHEPrusi TMOKOSI CBOOOJHOW YaCTHUIbI, SHEPrUs W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHWUA  (PUBUYECKUX  SBJICHUM:
AJIEKTPOMATrHUTHAS UHIYKIIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHIus
BOJIH, Judpakuus, JIUCIEPCHUs, T[OJHOE BHYTPEHHEE OTpakKeHHe,
dbortoanektpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nueckue MPUHIUIBI CIIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OTPENEIATh HAMPaBJICHUE WHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH U300paKEeHUE, CO3]aBAEMOE IJIOCKUM 3€pKajioM, TOHKOM JIMH30M,
U PacCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalOIMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3IHBIX CUCTEMAX, B MEKIAJIAKTUUECKOU
cpele; IBIKEHUS HeOECHBIX TeJ, SBOJIONNHN 3BE3N U Beenennoii;
MPOBOJUTh HCCICOBAHWE 3aBUCHUMOCTEH (PU3MUYECKHX BEIMYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJTYYEHHON  3aBUCHMOCTH



¢uznueckux BeIMYMH B BHAE TIpadukoB C y4€TOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yibTaTam
UCCIICIOBAHMS,

MPOBOJUTh KOCBEHHbIE H3MEPEHHUS (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJlT U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
MPOBOAUTH OMBITHI O MPOBEPKE MPEITI0KEHHON THIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U JelaTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIIOTE3bI;

OTKCHIBAaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUN UCCIIECTIOBAHU I
B paMKax ydueOHOro »JKCHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEJOBATENIbCKOM M IPOEKTHOM JIEATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pelarb pacy€THbIC 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYEeCcKOl MOJEIbI0: HAa OCHOBAaHWM aHAJM3a YCJIOBUS BbIOMPATH
¢usznyeckue MOJeNd, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(GbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUM
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB pEUICHHS  3ajad,
POBOANTH PAcu€Thl HA OCHOBAaHUH MMEIOIIUXCS TaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C YUETOM IMOIYYEHHBIX
pe3ybTaToB;

peliaTth KayeCTBEHHbIE 3a/auyd, TpeOyloulue MNPUMEHEHHUsI 3HAHUW U3
pa3HBIX pa3aeNoB Kypca PU3UKU, a TAKKE WHTETPAIlMN 3HAHUN U3 IPYTHX
NPEIMETOB EeCTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAMBATh JIOTHUYECKYIO
LENOYKY pacCykKJIeHUI C OOPO Ha N3y4YEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS 71 OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIaJa POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHOU
JESTEIbHOCTH YEJIOBEKa, CBSA3aHHONW C (PU3WYECKUMHU MPOIIECCAMHU, C
MO3UIINI SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, a TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKCHUN



HAyKM W TEXHOJIOTMH JJisi JajbHEHIIero pa3BUTUS YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyYHbIe CIOCOOBI pabOoThl ¢ MHQOpMAIHEeH (PUIUIECKOTO
COJEPKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH(DOPMALIMOHHBIE
TEXHOJOTHM JJii TIOMCKA, TepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-MIOMYJISIPHON HH(OpMalMU, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIH
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4aeMyr  HMH(OpMalMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHU3aIMOHHBIC U NO3HaBaTeNbHbIC yMEHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B Ipolecce
BBINIOJTHEHMSI IPOEKTHBIX U yUE€OHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TPYMIE C HCIOJIHEHHWEM pAa3IMYHBIX COIMAIBHBIX POJIEH,
IJIAaHUPOBATH PAOOTy IPYIIIbI, PALIMOHATIBHO PACHIPENEIATh AeTENbHOCTD
B HECTaHJIAPTHBIX CHUTYyalMsX, aJIeKBAaTHO OIICHWBATH BKJIAJ] KaXJOrO U3
YYaCTHUKOB TPYIIIHI B pELICHHE pacCMaTPpUBAEMOM MPOOIIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiiend npodhecCUuOHATBbHON AESITeIbHOCTU 10
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO PODUIIA.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabusie IlpakTuueckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pasnen 1. HAYUHBIM METO/ ITO3HAHUS ITIPUPO/IBI
1.1 Hayunblii MeTOT TO3HAHUS TPUPOIBI 6 bubmmorexa [TOK
' A A prpon https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 6
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
. K 1 1
21 HHeMaTIa 0 https:/m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22 | Jumawika 10 https://m.edsoo.ru/f16b68d7
" bubnuoteka [JOK
23 Cramika Teéproro Tena . : https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
24 3aKOHBI COXPAHEHHUS B MEXAHHUKE 10 1 hitps:/m.cdsoo.ru/f16b68d7
Hroro no paszneny 35
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
. bubnmnoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 hitps/m.cdsoo.ru/f16b68d7
bu6mmoreka [JOK
3.2 TepmoanHamuka. TernoBsle MalIMHBI 20 1 hitps-//m.cdsoo.ru/f16b68d7
3.3 ArperatHble cOCTOsIHUS BenlecTBa. Da3oBbie 14 1 bubnmnoreka [JOK




KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uu¢posBbie)
Kourposbubie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Iepexoibl https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznen 4. JIEKTPOAUHAMUKA
bubmuoreka [JOK
4.1 DIIEKTPHHICCKOE 110J1C 24 ! https://m.edsoo.ru/f16b68d7
. . bubmuorexa [JOK
4.2 ITOCTOSIHHBIN 3JIEKTPUYECKHUM TOK 24 1 hitps-//m.cdsoo.ru/f16b68d7
bubmuorexa [JOK
4. T
3 ORI B PSP Cpeiax 6 https:/m.edsoo.ru/f16b68d7
Hroro no pazgeny 54
Pasnen 5. DUSHUECKHUM TPAKTUKYM
. bubnuoteka [JOK
A o 1 1
3 HSTHCCICHI TIPAKTHION 6 6 https:/m.edsoo.ru/f16b68d7
Hroro no pazgeny 16
bu6nmoreka [JOK
Obobumarouee noToperHe 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 8 16




11 KIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumMeHoBaHuUe pa3iesioB H TeM uudpoBbie
Ne ni/m P Konrpoubnble IIpakTHyeckue (ubp )
NPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
bu6mmoreka [IOK
L1 Marnutnoe none 14 https://m.edsoo.ru/39859¢f1
bu6mmoreka [IOK
1.2 1 1
MKTPOMATHATHAS HHAYKLLI 3 https://m.edsoo.ru/39859ef1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bu6mmoreka [IOK
2.1 M 1
CXHIICCKIE KoNeOanis 0 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
22 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edsoo.ru/39859f1
)3 MexaHu4YecKHue U AIEKTPOMAarHuTHBIE 10 | bubnuotexa [JOK
’ BOJIHEI https://m.edsoo.ru/39859ef1
bu6mmorexa [IOK
. 2 1
24 Orriica > https://m.edsoo.ru/39859ef1
Hroro no pazgeny 60

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

bu6mmorekxa [IOK
. 1
31 Octionpt CTO > https://m.edsoo.ru/39859f1
Wroro no pazueny 5
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 KoprnyckynsipHO-BOJTHOBOM JTyalii3m 15 bubnuotexa [JOK




KounyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungposbie
Ne ni/m P Kourpoubnbie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
https://m.edsoo0.ru/39859ef1
bubmuorexa [JOK
42 dr3mica atoma . https://m.eds0o.ru/39859¢f1
43 ®u3rKa aTOMHOTO SIpa U AJIEMEHTapPHBIX 5 bubnuorexa [JOK
’ YaCTHI] https://m.edsoo.ru/39859¢f1
Hroro no pazneny 25
Pazpen 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKU
bubmuoreka [JOK
A 12
5 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3INKU hitps:/m.cdsoo.ru/39859f1
Hroro no pazneny 12
Pasnen 6. PUSHUECKHM MPAKTUKYM
. bubnuorexa [JOK
A o 1 1
6 VISHHACCIHI TIpAKCTHION 6 6 https://m.edsoo.ru/39859ef1
Hroro no pazgeny 16
Pasznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IIPEAMETHOTO COAEP/KAHUS U OIBITA )5 bubnnoreka [JOK
' JeATEeTLHOCTH, MPUOOPETEHHOTO TTPH https://m.edsoo.ru/39859f1
u3yueHnu Kypca gusuku 10 — 11 kmaccon
Wroro no pazueny 25
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 4 16




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
! ®wusuka — pyHAaMEHTATFHAS HayKa O | Bbu6motreka [JOK
pUpoLE https://m.edsoo.ru/1beef346
) Hayunslit MeTO IO3HAHUSA U METOABI | bubnuoreka [IOK
UCCIIeIOBaHMS (PU3NICCKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOpHs B MpoOLIECcCe
P P P bubnuoreka [{OK
3 Mo3HaHus pupoabl. Habmonenne u 1
https://m.edsoo.ru/34c49931
9KCIIEPUMEHT B (PU3UKe
4 CniocoObl u3mMepeHus HU3nIecKux | bubmmoreka [JOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCOIOTHAs U OTHOCUTEIbHAS
5 NOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f18fda3
BEITUYUH
MonenupoBanue B ¢puzuke. Poib u
6 MecTO (PU3UKU B GOPMUPOBAHUU | bubmuoreka [IOK
COBPEMEHHOM HAYYHOW KapTHHBI MHPA, https://m.edsoo.ru/eabbded1
B MIPAKTUUECKON JIEATETLHOCTH JIIOIeH
Mexanunueckoe aBuxeHue. Cucrema
7 orcuera. OTHOCUTEIBHOCTD 1 bubnunorexa LIOK
MEXaHU4eCcKoro apuxeHus. [Ipsmas u https://m.edsoo.ru/e9a52{02
oOpaTHas 3a/1auu MEXaHUKH
8 Paaguyc-BekTop MarepuaibHOM TOUKH, 1 bubnmnorexa [JOK




KoanuecTBo 4acoB

DJIeKTPOHHbIE

Ne Hara uugposbie
n/n Tema ypoka Bcero Kourpospibie  Ipaxrireckie u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI pecypenr
€ro MpPOeKLUN Ha OCH KOOpAUHAT. https://m.edsoo.ru/30a108a5
Tpaekropust. [lepemenienune. CKopocTb.
Hx mpoeknuu Ha 0OcH KOOpAWHAT
PaBHOMEpHOE NTpsIMONIMHEITHOE

9 nerxkenue. ['padhuyaeckoe onucanme | bubnnorexa [JOK
PaBHOMEPHOTO IPSIMOJIMHEHHOIO https://m.edsoo.ru/89ba7190
JIBUKCHUS

10 CroxeHue nepeMeIeHuii 1 CKopocTei. | bubnnorexa [JOK
Pemenue 3amau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BUKEHHE.

1 MrHoBeHHas CKOPOCTb. Y CKOPEHHE. | bubnmnoreka HOK
IIpsAMosIMHENHOE JBUKEHUE C https://m.edsoo.ru/a99549a7
IIOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanme

12 MIPSMOJIMHEMHOTO IBU>KEHHUS C 1 bubmorexa HOK

https://m.edsoo.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
CBobOosiHOE najieHne. Y cKopeHue

13 ¢BOOOIHOTO IMaJeHNA. 3aBUCUMOCTD 1 bu6mmoreka IIOK
KOOPAUHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢
BpPEMEHU U UX rpaduKu

14 JBmxeHue tena, OpOIIEHHOTO O] 1 bubnmnoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4£5

15 KpuBonuHeliHoe nBuxeHue. /[Brxxenne 1 bubmmorexa [TOK

https://m.edsoo.ru/33196fbe




KoanuecTBo 4acoB

DJIeKTPOHHbIE

Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypchl
110 OKPY>KHOCTH. YTJIOBasi U JIMHEWHAs
ckopocts. [lepron u yacrora.
LlenTpocTpeMUTENBHOE U MTOJTHOE
YCKOpEHHUE

16 KonTtponpsHast pabora o Teme | | bubnuoreka [IOK
"KunemaTtuka" https://m.edsoo.ru/1242f32¢
[TepBbrIif 3akoH HproTOHA.

17 NuepunanbHbie CUCTEMBI OTCYETA. 1 bu6nmoreka LIOK
[Tpunumn otHocuTenbHOCTH ["anues. https://m.edsoo.ru/5a9e4a64
Heunepuunanbabie cHCTEMBI OTCUETA

18 Cuita. PaBHOJIEHCTBYIOIIAS CHJIA. | bubmuoreka [IOK
Bropoii 3akon HetoTona. Macca https://m.edsoo.ru/141d3837

19 Bzaumopeiicteue ten. Tpernit 3aKkoH | bubmuoreka [IOK
HrroTona https://m.edsoo.ru/57dbaS05
[IpuHIMI cynepno3unuu cui. Pemenne

20 3ap a4 Ha I }I,/IHMSHGHI/IG 3aKOHOB 1 bubmmorexa LIOK

A p https://m.edsoo.ru/bdf997fb
Hsrotona
3aKOH BCEMUPHOTO TATOTEHUS.
21 SKBI/IBaJ'IeHTIfOCTB TPaBUTAILIMOHHON U 1 buommorexa [TOK
. p H https://m.edsoo.ru/9aba2b0a
MHEPTHOU MaccChl

” Cuna TSXKeCTH U YCKOPEHHUE | bubnuotexa [JOK
CBOOOIHOTO MAJACHUS https://m.eds00.ru/22757f26

23 JIBm>xeHne HeOeCHBIX Te U UX 1 bubnuotexa [JOK




KoanuecTBo 4acoB

DJIeKTPOHHbIE

Ne Hara uugposbie
n/n Tema ypoka Bcero Kourpospibie  Ipaxrireckie u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
HCKYCCTBEHHBIX CIIyTHUKOB. IlepBas https://m.edsoo.ru/11abfa0a
KOCMHUYECKasi CKOPOCTb. 3aKOHBI
Kemnepa
bubnuoreka [{OK
24 Cwuita ynpyroctu. 3akoH ['yka. Bec tena 1 hitps//m.cdsoo.rw/0ac2cd84
Cua tpenust. [Ipupona v BUABI Cril bubnnorexa [JOK
25 TpeHus. JIBUKEHUE B KUAKOCTH U Iase C 1 https://m.edsoo.ru/1fa86499
Y4E€TOM CUJIbI COIIPOTUBIICHUS CPEIbI https://m.edsoo.ru/2cb29676
2% Hasnenue. [ uapocratnyeckoe 1 bubmuoreka [IOK
napienue. Cuia Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOTIOTHO TBEPAOE TEIO. bubmuorexa [IOK
27 IlocTynarenbHOE U BpalllaTelIbHOE 1 bubmmoreka HOK
JBH)KEHHUE TBEPAOTO TEa https://m.edsoo.ru/2b95d57e
)3 MoOMEHT CHJIbI OTHOCUTEIBLHO OCH | bu6mmoreka IIOK
BpaieHus. [1neqo cuibl https://m.edsoo.ru/653d3459
CrnoxeHune cuil, IpUIOKEHHBIX K
79 TBEepAoMy Teny. LleHTp Tsokectu Tena. | bubmuoreka [IOK
VYcnoBust paBHOBECHS TBEPAOTO TeEA. https://m.edsoo.ru/9aa79a7d
Buns! paBHOBecus
bubnunorexa LIOK
30 Pemterre azas ! https://m.edsoo.ru/dc1caacO
3l KonTtponbHas pabora o Teme 1 1 bubmuoreka [JOK

"Iunamuka. CTaTuka TBEp0TO Tema"

https://m.edsoo.ru/9f5a574c




KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypchl
HNMnynsc MaTepuanbHOU TOYKH,
3 CHUCTEMBbI MaTepHAIIbHBIX TOoUYeK. LlenTp | bubmmoreka [JOK
Macc CUCTEMBI MaTepUaIbHBIX TOYEK. https://m.edsoo.ru/4bb8294b
TeopeMa 0 ABMKEHUU LEHTPA MacC
NmMnynbe cuiibl 1 M13BMEHEHUE UMITYIIbCA
33 Tena. 3aKOH COXpPaHEeHMsI UMITyJIbCa 1 bubmmorexa [IOK
) P 4 ' https://m.edsoo.ru/13f0a221
PeaktuBHOE NBHXKEHUE
MoMeHT nMIynbca MaTepHaibHON
34 touku. [IpeacraBienne o COXpaHEHUHU | bubnuoreka [{OK
MOMEHTA UMITYJIbCA B [IEHTPAIBHBIX https://m.edsoo.ru/d6532eb9
TTOJISIX
bu6nunorexa LIOK
35 Pemenue 3amau 1
A https://m.edsoo.ru/f7706d63
PaGora cuiibl Ha MamoM U Ha KOHEUHOM
36 nepemenieHnu. I'papuueckoe | bubmuoreka [IOK
MIPEICTaBICHUE PAOOTHI CHITHI. https://m.eds00.ru/913974c7
MOIIHOCTD CHIIBI
Kunernueckas sneprus. Teopema 06
37 M3MEHEHUU KUHETUYECKOU SHEPTUH 1 buommorexa [TOK
. p https://m.edsoo.ru/9a5e2e74
MaTepUaTbHOU TOYKH
[ToTeHunanbHble 1 HEMOTEHIIUATIbHBIE
38 cuibl. [loTeHnumansHas sHeprus. Bropas 1 Bubnmorexa [IOK
i priti. P https://m.edsoo.ru/554bafcc
KOCMHUYECKAsi CKOPOCTh
39 Tpetbst KocMUYecKast CKOpocTh. CBSI3b 1 bubnuotexa [JOK




KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara nudgpoBbie
Tema ypoka Kourpoububie IIpakTHyeckue A p
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypchl
paboThl HEMOTEHIIMAIBHBIX CHII C https://m.edsoo.ru/f57b4e01
M3MEHEHUEM MEXaHUYECKON YHEPTrUuu
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYE€CKON SHEPruun
VYupyrue u He M€ CTOJIKHOBCHHSI.
40 v E}Z}ZeHne BeyH If }J,IFJII/I JIsT UJICATBHOM 1 bubmorexa HOK
p PHY. A A https://m.edsoo.ru/f30f43b6
KUJIKOCTH
41 KonTponbhas pabota no teme "3aKoHBI | 1 bubnnorexa [JOK
COXpaHEHHUs B MEXaHHUKe" https://m.edsoo.ru/474e7c4a
PazBuTHe npeacTaBiIeHUN 0 IPUPOIE
P pup bubnunoreka LIOK
42 temnoTbl. OcHoBHBIE MoJiokeHnust MKT. 1
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe ABHKEHHE
CtpoeHue ra3000pa3HbIX, KUIKUX U
43 TBEPJBIX TeJl. XapaKTep ABMKCHUS U 1 bubmmorexa HOK
P . P P https://m.edsoo.ru/c44d02e2
B3aMMOJICCTBUSI YaCTHI] BEIIECTBA
Macca u pazmepbl MOJIEKYT (aATOMOB).
44 Koanecho Bep ecTBa I_EIOC"(FOSIHHaSI) 1 bubmorexa HOK
m ) https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temmnepatypa. TennoBoe paBHOBeCHE. | bubmuorexa [IOK
[[Tkana [enbcust https://m.eds00.ru/0070d493
but6mmorekxa [IOK
46 Pemenue 3amau 1
g https://m.edsoo.ru/1531aba5
47 Wneanbuplii Ta3. I'a3oBbIe 3aKOHBI 1 bubnunorexa LIOK




KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara ungposbie
Tema ypoka Kourpoububie IIpakTHyeckue A p
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypchl
https://m.edsoo.ru/1deb2367
43 YpaBuenue Menneneesa-KnaneiipoHa. | bubnmnoreka HOK
Pemenue 3agau https://m.edsoo.ru/8d12c328
49 AOcomoTHas Temneparypa. 3akoH | bubanorexa [JOK
JlanpTOoHA https://m.edsoo.ru/14e02d 1f
50 W3omporuieccel B naeanibHOM rase ¢ | Bbu6mmoteka [JOK
MOCTOSTHHBIM KOJMYECTBOM BEIIIECTBA https://m.edsoo.ru/68878d51
I'paduueckoe npencraBinenue
pad P bubnuoreka [{OK
51 M30IPOIIECCOB: U30TEPMa, U30XO0Pa, 1
https://m.edsoo.ru/1344327b
n3zobapa
52 OcHoBHoe ypaBHeHue MKT 1 bubmmorexa [TOK
https://m.edsoo.ru/c8094721
53 Pemenue 3amau 1 bubmorexa LOK
https://m.edsoo.ru/10265a05
CBs13b a0COTIOTHON TEMIIEpaTyphl
TEPMOJMHAMHUYECKON CUCTEMBI CO
54 CpeIHeN KHHETUYECKON dHEepruen 1 https://m.edsoo.ru/c38af875
MOCTYNATEIbHOTO TEMJIOBOTO JIBUKEHHS
e€ JyacTull
55 O00011eHne 1 cucTeEMaTU3aINs 3HAHUI 1 bubnunorexa LIOK
o teme "OcHoBel MKT" https://m.edsoo.ru/09d12fd8
56 KonTtponbHas padora o Teme "OCHOBBI | | bubmuoreka [JOK

MKT"

https://m.edsoo.ru/13adad59




KounyecTBO 4acoB DJIeKTPOHHbIE

Ne Hara uugposbie

Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE

padoThI padoThI
pecypchl

TepMoanHaMuyeckas cUCTeMa. 3a/laHue

BHEIIHUX ycnoBul i T/ cucremsl.

57 Bueunue 1 BHyTpeHHHE TapaMETPBI. | Bu6mumoteka [JOK
[Tapametpsl T/l cuctemsbl kKak cpegHue https://m.edsoo.ru/5f8d38a3
3HAUYECHUS BEJIMYMH, ONMCHIBAIOIIUX €€
Ha MUKPOCKOIIUYECKOM YPOBHE
Hynesoe Hauano TepMOAUHAMUKH.

58 Camonpoun3sBosibHas penakcarus T[] 1 bubmorexa OK

P P https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO
Mopens uieanpHOro rasa B
59 TEPMOIUHAMUKE. Y CIIOBHUS 1 bubnnorexa [IOK
P 7C https://m.eds00.ru/29355001
NPUMEHUMOCTH 3TOM MOAENIU

60 VYpaBuenne MenneneeBa-Kianeiipona u | bubnmnorexa [JOK
BBIPAKEHUE 11 BHYTPEHHEN SHEPrUu https://m.edsoo.ru/bal178d0
BeIpaxxenue 111 BHyTpEHHEH SHEPTUH

61 OJIHOATOMHOTO UJCAJIILHOIO rasa. | bubnmnoreka [HOK
KBazucrarnueckue u HECTaTHUYECKUE https://m.edsoo.ru/acScac15
IIPOLIECCHI
OnemeHTapHas paboTa B

2 TepMOJHaMUKe. Beruucienue paboTsl | but6mmorexa [IOK
no rpaduky mpoiecca Ha pV- https://m.edsoo.ru/741d5738
JuarpaMme

63 Temnonepenaya Kak crnoco0 N3MEHEHUs 1 bubmuoreka [IOK

BHyTpeHHel sHepruu T/l cuctemsl 6e3

https://m.edsoo.ru/3d734561




KoanuecTBo 4acoB

DJIeKTPOHHbIE

Ne Hara uugposbie
n/n Tema ypoka Bcero Konrponbnvie  Ipaxririeckie u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypchl

coBepIIeHHs paboThI

64 KonBek1us, TemIonpoBOJHOCTb, | bubnunoreka LIOK
H3Iy4eHUE https://m.edsoo.ru/157b54cd
KonnuecTBo TennoTsl. TemioéMKOCTh

65 Tena. Y ienpHas U MOJISIpHAs | bubmmoreka [JOK
TEMJIOEMKOCTH BelllecTBa. Y AeJIbHAs https://m.edsoo.ru/7ba67355
TEIUIOTa CTOPaHUs TOILJINBA

66 Pacuér xonmyecTBa TEMIOTHI ITPU | bubnnorexa [JOK
TerJionepenaye https://m.edsoo.ru/1dbSad4e

67 [TonsiTue 06 aguabaTHOM IMpoIECcCe. | bubnnorexa [JOK
[IepBblil 3aKOH TEPMOJUHAMUKHI https://m.edsoo.ru/d8098824
KonuuecTBo TemioTel 1 paboTa Kak

68 Mepbl U3MEHEHUS BHYTPEHHEN SHEPTUn 1 brbmmorexa [IOK

https://m.edsoo.ru/b047alcd

T]I cuctemsl
BTopoii 3ak0H TepMOIMHAMUKY TSI

69 PaBHOBECHBIX M HEPABHOBECHBIX | bubmmnoreka HOK
nporeccoB. HeobpatumocTts https://m.edsoo.ru/c6f4f464
MPUPOHBIX MTPOLIECCOB

70 [TpuHIIUTIBI TEUCTBUS TETUIOBBIX 1 bubnunorexa LIOK
mamuH. KITJ] https://m.edsoo.ru/2e945513

71 MaxkcumansHoe 3HaueHue KITM. I{ukn | bubnunorexa LIOK
Kapno https://m.edsoo.ru/fe3857b9

72 Pemenune 3amau 1 bubnunorexa LIOK




KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypchl
https://m.edsoo.ru/b3efal8b
DKOJOTUYECKHE aCTICKTHI
7 HCIOJIL30BAaHUS TCILJIOBBIX JBUTATCIICH. | bubnunorexa LIOK
TeroBoe 3arpsi3HEHUE OKPYKarOIEH https://m.edsoo.ru/9867aaa7
cpenbl
bubnunoreka LIOK
74 Pemenne 3amau 1
https://m.edsoo.ru/c8c70432
O06o001IeHre U CUCTEMAaTH3allisl 3HAHHUI
75 o teMe "TepMmoauaamuka. TermioBsie 1 buGnuorexa [IOK
" P ' https://m.edsoo.ru/28d62b3f
MAaIlIHHbI
76 KonrtponbHas padora no reme | | bubmuoreka [IOK
"Tepmonunamuka. TeniaoBbie MaTuHbI" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHKe U KOHICHCAIHUS.
77 I/Icﬂa egne U KHUIIEHUEe. Y IejJbHas 1 bubnmorexa OK
p ' https://m.edso0o.ru/6f8¢6777
TEII0Ta MapooOpa30BaHUS
HaceimmenHbie 1 HEHACHIIICHHBIE TTAPHI.
KauecTBeHHas1 3aBUCHMOCTD TIJIOTHOCTH
Y JIaBIICHUS HACBIIIICHHOTO Mapa OT
78 TeMIepaTypbl, UX HE3aBUCUMOCTh OT 1 bubmorexa [IOK
. PATypHL, https://m.edsoo.ru/f5¢17d02
00BEMa HACKHIIIIEHHOTO Tapa.
3aBUCHMOCTh TeMITepaTyphl KHUIICHUS OT
JIABJIEHUS B KHUIKOCTH
79 Brnaxxnocts Bo3yxa. AGCOTIOTHASA U | bu6muoreka [JOK

OTHOCHUTCIIbHAA BJIa)XKHOCTb

https://m.edsoo.ru/30ebbb79




KoanuecTBo 4acoB

DJIeKTPOHHbIE

Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
80 Pemenne 3ana 1
HeHHe safad https://m.edsoo.ru/18e95ff3
Teépnoe Teno. Kpucrammyeckue u
81 amopdHbIe Tena. AHU30TPONHS CBOMCTB 1 bubmorexa LIOK
p ) P https://m.edsoo.ru/20a88a03
KpHCTAJLIOB
[InaBnenue u KpucTaUIM3aIUA.
82 VY nenpHas TEILIOTA IUIABJIEHUS 1 bubnnorexa [IOK
A ' https://m.edsoo.ru/6ee91e9f
CyO6numarus
edopMany TBEPAOTO TENA.
Aedpop P bubnuoreka [{OK
83 Pactsxkenue u cxxarue. Cnpur. Moaynb 1
. https://m.edsoo.ru/dalaabl0
IOwnra. Ilpenen ynpyrux nedpopmanuii
TenmoBoe paciupeHue KUIKOCTeN U
84 TBEPABIX TI;I Ale“)a MOHH3M TEIUIOBBIX 1 bubmmorexa OK
pa L p https://m.edsoo.ru/7baSedf2
K01e0aHnil YacTUI] BEECTBA
25 [Ipeo6pa3oBanue sHEPrUU B Pa30BbIX | bubnmnoreka [HOK
rnepexoaax https://m.eds00.ru/97a0672f
bu6mmoreka IIOK
86 YpaBHeHHe TEIIOBOro OanaHca 1
PABHCHHE TEHIOBOT H hitps://m.edsoo.ru/ab1521fb
but6mmorekxa [IOK
7 P 1
8 CHICHHE a1 hitps:/m.edsoo.ru/8ab7f40d
IToBepXHOCTHOE HATSKEHUE.
28 Kanunnspueie senenns. JlaBinenue mos | but6mmoreka [IOK

UCKPUBJIICHHON ITOBEPXHOCTBIO
xkuakocru. @opmyiia Jlannaca

https://m.edsoo.ru/b42f1f97




KoanuecTBo 4acoB

DJIeKTPOHHbIE

Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypchl
O0o01IeHre U CHCTeMaTU3alus 3HAHUN
89 1o Teme "ArperatHbie COCTOSIHUS 1 bubmmorexa [JOK
P " https://m.edsoo.ru/0b52575¢
BelecTsa. PazoBble NEPEXObI
KonTponbhas pabota no teme
90 "ArperarHble COCTOSIHUS BEIIECTBA 1 1 bubnnorexa [IOK
P | ' https://m.edsoo.ru/7dc2a739
®da3oBbIE IEPEXOBI
DJeKTpu3anus Tei U €€ MpOosiBICHUS.

01 Onektpuueckuii 3apsia. /[Ba Buna | bubnnorexa [JOK
3IIEKTpUYECKUX 3apsaaoB. [[poBogHUKH, https://m.edsoo.ru/1aff445f
JTUAJICKTPUKU U TTOJTYIIPOBOTHUKHI
DIeMEHTapHBINA JIEKTPUIECKUN 3apsi.

92 3aKkoH coxp AHEHUS 3m1:I<T I/I‘IGCKOF§ 1 brbmmorexa [TOK

p p https://m.edsoo.ru/f49afd24
3apsa

93 Bzaumopeiictue 3apsanoB. Toueunbie | bu6mmoreka IIOK
3apsibl. 3akoH Kymona https://m.edso0.ru/445b7746

bu6mmoteka IIOK

94 Pemenue 3anau 1 https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc

05 Onektpuueckoe none. Ero neiictBue Ha | bubnmnoreka [JOK
JJIEKTPUUECKUE 3aPSIbI https://m.edsoo.ru/05c6bfal
Hanpsxk€HHOCTH 2JIEKTPUUYECKOTO MO,

96 [Ipo6usr1it 3apsz. JIunuu | bu6muoreka [JOK

HaHp}I)KéHHOCTI/I QJICKTPHUYICCKOTO ITOJIA.
OIIHOpO,Z[HOC SJICKTPHUYCCKOC I10JIC

https://m.edsoo.ru/3dac6957




KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara ungposbie
Tema ypoka Kourpoububie IIpakTHyeckue A p
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
[TorennmanbHOCTD
97 AJIEKTPOCTATUYECKOTO 1ouisl. PasHOCTH 1 bubmmorexa [JOK
P ' https://m.edsoo.ru/80021447
MOTEHIIUAJIOB U HANPSKEHUE
[TorenuuanbpHas SHEPrus 3apsa B
98 alieKTpocTaTnyeckoM mnose. [lorenunan 1 bubmmorexa [TOK
p ) 1 https://m.edsoo.ru/af5fa389
AIEKTPOCTATUYECKOTO OIS
CBs13b HANPSHKEHHOCTHU TIOJIS U
99 a3HOCTH ITOTEHLIMAIIOB IS 1 bubmorexa HOK
p H a https://m.edsoo.ru/df7a6838
AIEKTPOCTATHUECKOTO OIS
100 [punnun cynepno3unuu | Bbu6moteka [JOK
JJIEKTPUYECKUX TOJEN https://m.edsoo.ru/Ocfedabe
bu6mmoreka IIOK
101 Pemenue 3amau 1
8 https://m.edsoo.ru/5a582263
102 ITone Toueunoro 3apsnaa. [Tone | bubmuorexa [JOK
PaBHOMEPHO 3apsiKEHHOU cepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsKEHHOTO 1O
103 00Bvémy mapa. [lone paBHOMEpHO 1 bubmmorexa [TOK
Y E) ) p . p https://m.edsoo.ru/f7a665ee
3apsKEHHONW 0€CKOHEYHOM MIIOCKOCTH
104 [IpoBOHMKY B 3IEKTPOCTATHUECKOM | bubmuoreka [JOK
noJie. Y CJI0BUE PaBHOBECHS 3aps10B https://m.edsoo.ru/32405eab
105 JIMPneKTpUKY 1 IOIyIPOBOIHUKH B 1 bu6muoreka [JOK
3JIEKTPOCTATUYECKOM T10JIE https://m.edsoo.ru/060ebab5
106 Konnencarop. D1nekTpoéMKOCTh 1 bubnuotexa [JOK




KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara ungposbie
Tema ypoka Kourpoububie IIpakTHyeckue A p
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypchl
KOHJIEHCAaTOpa. JIEKTPOEMKOCTD https://m.edsoo.ru/845b4{73
MJIOCKOTO KOHAEHcaTopa
107 [TapannenbHOE coeqUHEHNE | bubnnorexa [JOK
KOHJIEHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 IlocnenoBarenbHOE COCAUHEHUE | bubnunoreka LIOK
KOHJIEHCATOPOB https://m.edsoo.ru/1€992920
109 DHeprus 3apsHsKeHHOT0 KOHJIEHCAaTopa 1 bubmorexa [IOK
https://m.edsoo.ru/73a34f18
bubnunoreka LIOK
110 Pemenue 3agau 1 https://m.edsoo.ru/5tb2acb5
https://m.edso0.ru/27434040
11 JIBukeHue 3apsyKEHHOW 4acTUIIbI B | bubmuoreka [IOK
OTHOPOJHOM DJIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Pemienue 3agau 1
113 O0001eHne U cUCTEMaTU3aLNS 3HAHUI | bu6nunorexa LIOK
o Teme "DnekTpuueckoe mnoie" https://m.edso0.ru/5752603f
114 KonrponbHas pabora no reme | | bubmuoreka [IOK
"DnekTpuueckoe mnoie" https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTossHHBIN TOK. Y ClI0BUSA
115 CYIIIECTBOBAHUS ITIOCTOSIHHOTO 1 bubmmorexa TIOK
Y https://m.edsoo.ru/23331 1b5
ANEKTPUUYECKOTO TOKA
b K
116 Ucrounuku toka. Hanpsixenue u 3/1C 1 nommorexa O

https://m.edsoo.ru/0839al15




KoanuecTBo 4acoB

DJIeKTPOHHbIE

Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypchl
117 3akon OMa 11t yyacTKa LEIH. | bubnmnoreka HOK
DIIEKTPUUECKOE CONTPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBHUCUMOCTh COITPOTUBIICHHUS
118 OJIHOPOJHOTO IPOBOJIHUKA OT €T0 | bubanorexa [JOK
JUIMHBI ¥ IUIOIIAIH [IOIIEPEYHOr0 https://m.edsoo.ru/95fcdf51
CeUYeHUs
119 VY aenbHOE COMPOTUBIICHHUE BELIECTBA. | bubmmoreka [JOK
Pemenue 3amau https://m.edsoo.ru/437f8300
120 [TocnenoBarensHOE, MapaiebHOE, | bubnunoreka LIOK
CMELIaHHOE COeAUHEHUE IPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX AIEKTPUUECKUX | bubmuoreka [IOK
nenei. [IpaBuna Kupxroga https://m.edsoo.ru/1794cf37
bu6nunorexa LIOK
122 Pemenue 3anau 1
A https://m.edso0.ru/3881b469
123 Pabora snexTpudeckoro Toka. 3aKoH | bubmuoreka [IOK
Hxoyns —Jlenna https://m.edsoo.ru/a3605¢c5¢
bu6mmoreka IIOK
124 Pemenue 3anau 1
A https://m.eds00.ru/6761bfOf
MomHOCTh 3JEKTPUYECKOTO TOKA.
125 TermoBast MOILIHOCTB, BbIAEISIEMAs HA 1 bubmorexa OK
m » BB https://m.edsoo.ru/99750a6f
pe3ucrope
bub OK
126 Pemienue 3agaa 1 nomorexa I1

https://m.edsoo.ru/eb72fc24




KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara nudgpoBbie
Tema ypoka Kourpoububie IIpakTHyeckue A p
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypchl
127 OJ1C 1 BHyTpEeHHEE CONPOTUBIICHHE | bubnmnoreka HOK
HWCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 115 MMOJTHOM (3aMKHYTOM ) | bubnuoreka [IOK
SJIEKTPUYECKOMN 1IeTTH https://m.edsoo.ru/221{40fb
bu6 OK
129 Pemienue 3agau 1 nbnmotexa I
https://m.edsoo.ru/3580b679
130 MoIHOCTh UCTOUYHHUKA TOKA 1 Bubmiorexa OK
https://m.edsoo.ru/a0ae51d8
bubnuoreka [{OK
131 K 1
3 OPOTKOC 3aMBIKaHHE https://m.edsoo0.ru/546£5632
bu6nmorexa LIOK
132 Konnencaro e OCTOSIHHOTO TOKa 1
FUICHEATOP B HCHH THOCTOAHHOTO TOK https://m.edsoo.ru/35368f3e
bu6mmoreka IIOK
133 Pemenue 3ama 1
HICHHE sakad https://m.edsoo.ru/4410cef0
134 Pemenue 3agau mo reme "l[locTostHHBIN | bubnuoreka [{OK
AIIEKTPUYECKUH TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau no reme "l[locTostHHBIN | bubnuoreka [{OK
INEKTPUYECKUH TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agau mo reme "llocTostHHBIN | bub6mmorexa [IOK
ANEKTPUYECKUH TOK" https://m.edsoo.ru/eb5d4687
O0001IeHne 1 cucTeMaTU3aINs 3HAHUI
" " . bubnunorexa LIOK
137 1o Teme "[10CTOSTHHBIN 2IEKTPUUYECKUN 1

TOK"

https://m.edsoo.ru/bfd7a050




KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara ungposbie
Tema ypoka Kourpoububie IIpakTHyeckue A p
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
138 KonTtponpHast pabora o Teme | | bubnuoreka [JOK
"TTocTOSIHHBIN 2EKTPUUYECKUNA TOK" https://m.edsoo.ru/1885ddf1
DJeKTpruyecKasi IpOBOAUMOCTD
139 A3JINYHBIX BELIECTB. DJIEKTPUUECKUI 1 bubmmorexa [IOK
p B ) p https://m.edsoo.ru/da794295
TOK B MeTayiax. CBEpXMpOBOAMMOCTD
DJIEKTPUUYECKHI TOK B pacTBOpax U
P P P bubnunoreka LIOK
140 paciuiaBax 3JE€KTPOJIMTOB. 3aKOHBI 1
https://m.edsoo.ru/4b423491
®dapanes 15 JJIEKTPOIU3a
bubnunoreka LIOK
141 DJeKTpuueckuil Tok B razax. [lnasma 1
P https://m.edsoo.ru/92d92f76
142 DNEKTPUYECKUH TOK B BaKyyMe. | bubnmnoreka [HOK
Baxyymubie mpubopbl https://m.edsoo.ru/2E+160
143 DIIeKTPUUECKHUI TOK B | bubnmnorexa [JOK
[MOJIYIIPOBOTHUKAX https://m.edsoo.ru/ab61c660
bu6nmorexa LIOK
144 ITo OBO OBBIE 60 1
AIYHPOBOAHMIOBLIC HIPHBOPS! https://m.eds00.ru/83622200
Du3N4eCcKUu IPAKTUKYM I10 TEME
"N3MepeHune Cuiibl TOKa U HAMPSKEHUS
B 11T TTOCTOSTHHOTO TOKA IMPU TTOMOIIIH
145 AQHAJIOTOBBIX U IIU(PPOBBIX 1 | bu6muoreka [JOK

M3MEPUTENIbHBIX TPUOOPOB" MK
"3HaKOMCTBO ¢ LIU(PPOBOIA
nabopatopueit o ¢pusuke. [Ipumepst
U3MepeHus: PU3NUECKUX BETMYUH MIPH

https://m.edsoo.ru/5643ea56




KoanuecTBo 4acoB

DJIeKTPOHHbIE

Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
MOMOIIN KOMITbIOTEPHBIX AATYUKOB"
DuU3nYeCKUi MPAKTUKYM 110 TEME
146 "N3y4yeHue HepaBHOMEPHOTO JIBUKEHUS | | bubnnorexa [JOK
C LIETIbI0 OMPEICIICHUS MTHOBEHHOM https://m.edsoo.ru/f6292f5f
ckopocTH"
Du3NUeCcKuil TPAKTUKYM I10 TEME
"N3mepenune ycKopeHus npu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
. " bubanorexa [JOK
147 IBIDKEHUH 110 HAKJIOHHOW IUIOCKOCTH 1 1
" https://m.edsoo.ru/6960b6ef
i "UccnenoBanue 3aBUCUMOCTH TTyTH
OT BPEMEHH MPU PABHOYCKOPECHHOM
JIBYOKCHUH"
Du3N4eCcKUu IPAKTUKYM I10 TEME
148 "N3mepenue yckopeHHs cBOOOIHOTO | | bubmuoreka [IOK
nafeHus" win "M3ydeHue aBUKEHUS https://m.edsoo.ru/d1ea2402
Tena, OPOIIEHHOT0 TOPU30HTAIBHO"
Du3nUeCcKU IPAKTUKYM I10 TEME
"N3y4yeHne OBUKEHUS Tea 110
OKPY>KHOCTH C IOCTOSIHHOM 11O MOJYJTIO
" " bubmuoreka [{OK
149 ckopocthio" wim "MccnegoBanue 1 1
https://m.edsoo.ru/bcf53514
3aBHCHMOCTH TEepHOJia 00paleHHs
KOHMYECKOTO MasiTHUKA OT €T0
napameTpoB"”
150 PuU3nYeCcKUi MPAKTUKYM 10 TEME 1 1 bubnmnorexa [JOK




n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

JlaTa
U3YYeHUS

"N3mepenne paBHOECHCTBYIONIEH CHIIbI
IpY ABIKEHUH OpycKa Mo HAaKJIOHHON
miockocTy" unu "lIpoBepka runoressl o
HE3aBUCUMOCTH BPEMEHU JIBUKEHUS
Opycka 0 HaKJIOHHOM IJIOCKOCTH Ha
3aJJaHHOE PacCTOSIHUE OT €ro Macchl"

https://m.edsoo.ru/0b34db84

151

152

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue 3aBUCUMOCTH CHII
YIOPYrOCTH, BO3HUKAIOIINX B MPYKUHE U
PE3MHOBOM 00pa3Ile, OT UX
nedopmanun nin "HMzydenue
JIBYDKECHHUS CUCTEMBI TEJl, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JTErKuid
0710K"

Du3nUeCcKU IPAKTUKYM I10 TEME
"N3mepenue koappuienTa TpeHus no
BEJIMYMHE YTJIOBOTO KO3 puIreHTa
3aBucumocty Frp(N)" unu
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM IJIOCKOCTHU C TIEpEMEHHBIM
K03 UIIMEHTOM TpeHUs" WIn
"U3y4yeHue IBM>KEHUS rpy3a Ha Baly C
TpeHueM"

bubnunoreka LIOK
https://m.edsoo.ru/b55b81al

bu6nmorexa LIOK
https://m.edsoo.ru/b83b1607

153

®u3NYecKuil TPAKTUKYM I10 TEME

but6mmoreka [IOK




n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
Hara uugposbie
u3ydeHusi oOpa3oBaTe/IbHbIE

pecypchbl

"HccnenoBaHue ycioBU paBHOBECHUS
TBEPAOTO TEJIA, UMEIOILETO OCh
BpaieHus" uinu "Konctpyuposanue

KPOHIITEHHOB U pacy€T CUJl ynpyroctu"

i "M3ydenne ycToMiunuBOCTH
TBEPJIOTO TeJla, UMEIOIIETro IUI0IAab
onopsI"

https://m.edsoo.ru/4a04f4f7

154

Pu3N4eCKuil IPAKTUKYM 110 TEME
"N3mepenune umnyibca Tesa no
TopMO3HOMY IyTH" unu "M3mepenue
CHJIBI TSITH, CKOPOCTH MOJEIHN
3JIEKTPOMOOMIISL M MOIIIHOCTH CHJIBI
Tarn" win "CpaBHEHHE U3MEHEHUS
UMITYJIbCA TeJa C UMITYJIbCOM CHJIBI"
wim "HMccnenoBanue coxpaHeHus
UMITyJIbCA MPU YIIPYTOM
B3aumojeiicTeun" wiu "M3mepenue
KMHETUYECKOW SHEPruu Tejla 1o
TOPMO3HOMY ITyTH"

bu6nunorexa LIOK
https://m.edso00.ru/8561b28e

155

Pu3NYeCcKuil TPAKTUKYM I10 TEME

"N3yueHne n30TepMHUYECKOrO Mpouecca

(peKOMEH0BaHO MCTIOIh30BAHNE
1 poBoi 1abopaTopun)" wuin

"N3y4eHne n30X0pHOTo Impouecca” uin

bub6mmorexa [IOK
https://m.edsoo.ru/e0fe7e07




n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3YYeHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

156

"N3y4yenne n300apHOTro mporecca’ uiu
"IIpoBepka ypaBHEHUS COCTOSTHUSA"

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3mepenue yaenbHoi TemioéMkocTu"”
i "UccnegoBanue nporuecca
OCTBIBaHHMS BeliecTBa Uin
"UccnenoBanue aguadaTHOro
npouecca" win "U3yuenue
B3aUMOCBSI3H YHEPTUU

MEKMOJICKYIIIPHOT'O BSaHMOﬂCﬁCTBI/IH n

TEMIIEpaTypbl KUIICHUS )KUIKOCTEH"

bubmuoreka [IOK
https://m.edsoo.ru/2f2faa61

157

Pu3nYecKuil IPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN
WCIIapeHUs KUAKOCTEN" Niu
"M3MepeHune yAeIbHOM TEII0ThI
raBieHus apaa" uin "U3yuenue
CBOICTB HACBIIIEHHBIX apOB" UIIN
"N3mepenne abCOMOTHOM BIaXXHOCTU
BO3/lyXa M OI[EHKa Macchl apoB B
nomMemennn". Mamepenue
Ko3(uIIMeHTa TOBEPXHOCTHOTO
HaTSDKEHUS

bu6nunorexa LIOK
https://m.edsoo.ru/6bla23b5

158

Pu3NYecKuil TPAKTUKYM I10 TEME
"HaGnronenue mpeBpaiieHus SJHepruu

bubnunorexa LIOK
https://m.edsoo.ru/ec424377




n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3YYeHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

159

160

3apsKEHHOT0 KOHJIEHCATOPa B SHEPTHIO
U3IIy4eHHS CBETOAMOA" WK
"N3y4yeHue npoTeKaHus TOKa B LIETIH,
cojieprKallleil KoHaeHcaTop' uin
"Pacnipenenenue pazHOCTH
MOTEHITMAIOB (HAIPSDKEHUS) TIPH
MOCIe0BATEILHOM COCIUHEHUU
KOHJICHCATOPOB"

Ou3nyecKuil MPakTUKYM IO TEME
"NccneqoBaHue CMEIAaHHOTO
COCIMHEHUS PE3UCTOPOB" WK
"M3MepeHue yAeIbHOTO COTPOTUBIICHUS
npoBoaHukoB" win "MccnenoBanue
3aBUCHUMOCTH CHUJIBI TOKA OT
HaIPSKEHUS JUTsl JIAMIThl HaKaTuBaHUs "

Du3nUeCcKU IPAKTUKYM I10 TEME
"Habmtoenue snexktponuza’ uiu
"N3mepeHnue 3apsijia 0OJHOBAJIEHTHOTO
noHa" mwiu "Uccnenosanue
3aBHCHUMOCTH COIIPOTUBIICHHS
TEPMOPE3UCTOPA OT TEMIEPATYPHI' WIH
"CHsTHE BOJNBT-aMIIEPHON
XapaKkTepUCTUKU auoaa”

bu6nunorexa LIOK
https://m.edsoo.ru/2b179d98

bubnunorexa LIOK
https://m.edsoo.ru/64b6e901

161

O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI

but6mmoreka [IOK




KoanuecTBo 4acoB

DJIeKTPOHHbIE

Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero H3ydeHusi oOpa3oBaTeSibHbIE
padoThI padoThI
pecypchl
o teme "Kunemarnka" https://m.edsoo.ru/ed017d93
162 O060011IeHNE U CUCTEMATU3AaLUs 3HAHUN | bubnunoreka LIOK
o teme "JlnHamuka" https://m.eds00.ru/3149956b
163 O06o001IeHre U CUCTEMaTH3allisl 3HAHHUIA | bubnuorexa [{OK
no teme "Craruka TBepAoro rena' https://m.edsoo.ru/0f9752ac
O06o001IeHre U CUCTEMaTU3allisl 3HAHUH
" bubnuoreka [{OK
164 1o TeMe "3aKOHbI COXPAHEHUS B 1
" https://m.edsoo.ru/6¢c0df9cc
MEXaHUKE
O06o001eHre U cucTeMaTr3aIusa 3HaHUI
" bu6nmorexa LIOK
165 1o Teme "OCHOBEI 1
. " https://m.edsoo.ru/de148976
MOJICKYJISIPHOKHHETHIECKON TCOPHH
O06o0mIeHre U cucTeMaTr3aIs 3HaHUH
166 o TeMe "Tepmoaunamuka. TernnoBsie 1 bubmorexa HOK
\ P ' https://m.edsoo.ru/Obec77¢]
MaITuHbI
O00011eHNe U CUCTEMaTU3aLNS 3HAHUI
" bu6mmoreka IIOK
167 1o TeMe "ArperaTHble COCTOSIHUS 1
" https://m.edsoo.ru/59ca5¢c91
BerecTBa. Pa3zoBbIe MEPEXOIbI
168 O00011eHre U cCUCTEMaTU3aLNS 3HAHUI 1 bu6nmorexa LIOK
o TeMe "DyekTpuyeckoe moJje" https://m.edsoo.ru/f2381c0c
O06o0meHre U cucTeMaTr3aIus 3HaHUH
" . . bubmuoreka [JOK
169 1o TeMe "[10CTOSHHBII 2IeKTpUUECKUI 1
" https://m.edsoo.ru/3cae6dal
TOK
170 O06o00meHre U cucTeMaTr3aIus 3HaHUH 1 bubnuoreka [{OK




KoanuecTBo 4acoB

DJIeKTPOHHbIE

Ne Hara uugposbie

Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE

padoThI padoThI
pecypcesl

1o reMe "Toku B pa3iIn4HbIX cpeaax” https://m.edsoo.ru/cc7681d4

OBIIEE KOJIMYECTBO YACOB I10
- 170 8 16

I[TPOI'PAMME




11 KJIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne ara ungpoBbie
Tema ypoka Kourpoubnble IIpakTHyeckue A p
n/n Bcero u3yyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcnl
BzaumopeiicTBre NOCTOSSHHBIX
1 MarHuTOB ¥ IPOBOJHUKOB C TOKOM 1 bubmmorexa [IOK
POBOA ' https://m.edsoo.ru/487a8593
MarnutHoe nosie. ['unoreza Ammnepa
BekTop MarHuTHOM MHIYKIIUH.
2 IIpun pI/IH CyIepIio3u I/IIZK MarHUTHBIX 1 bubmorexa HOK
P VH yrep " . https://m.edsoo.ru/4clabccb
nosiei. JInHuM MarHUuTHOM MHIYKIIUH
3 MarunurtHoe 1oJ€e MpOBOJHUKA C 1 bubanorexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuwiia Amniepa, e€ HanpaBJIeHUE U | bubmmoreka [JOK
MOZYJIb https://m.edsoo.ru/26d9c5ba
bubmmoreka IIOK
5 Pemenue 3amau 1
A https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Ammepa. | bubnmnoreka [HOK
DIIEKTPOU3MEPUTEIILHBIE TTPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHna, e€ HanpaBJIeHHUE U
7 MolyJib. JIBH>KEHUE 3apsKEeHHON | bubmuoreka [IOK
YaCTHULBI B OJHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJje
bubnunorexa LIOK
8 Pemenne 3ana 1
teH Aat https://m.edsoo.ru/504e98c7
bubmuoreka [IOK
9 Pa6ota cusl Jlopenna 1 nommorexa [

https://m.edsoo.ru/d518bedb




KoaunuecTBO 4acoB

DJIeKTPOHHbIE

Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
10 P 1
crietue sazat https://m.eds00.ru/93617bd9
MarauTHo€ 1oJie B BEILIECTBE.
11 deppoMarHeTUKu nanall u 1 bubmorexa [IOK
PP > ap https:/m.eds00.ru/30ff9608
JMaMarHeTUKH
OCHOBHBIEC CBOMCTBA
12 deppomarneTrkos. [Ipumenenne 1 bubmroreia LIOK
PP P https:/m.eds00.ru/0b58190a
beppoMarHeTUKOB
13 Pemenne 3agau mo Teme "MarautHoe | bubmuoreka [IOK
moje" https://m.edsoo.ru/5b55¢307
14 Pemenue 3agau no reme "MarautHoe | bu6mmoreka IIOK
nosie" https://m.edsoo.ru/41c4ae8a
SIBaeHue 3eKTPOMarHUTHOM
15 HH 12071 HOTIZ)K BEKTOpa MarHUTHOM 1 bubmmorexa [TOK
AYRHHH. p https://m.edsoo.ru/b3efalcl
WHIYKIAH
bu6nunorexa LIOK
1 1
6 DAC unyKumn https:/m.edsoo.ru/48150bds
17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH ! bubnmnorexa [JOK
®dapanes https://m.edsoo.ru/abdec188
13 Buxpesoe anexrpuueckoe noie. Toku | bubnuotexa [JOK
Dyxo https://m.edsoo.ru/15abe 140
19 OJIC uHAYKINY B ABHKYITAXCS 1 bubnuotexa [JOK

MMPOBOAHUKAX

https://m.edsoo.ru/0235cc02




KoaunuecTBO 4acoB

DJIeKTPOHHbIE

Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
20 Pemenue 3ana 1
HHCHHE saAad https:/m.edsoo.ru/4dfda618
bubnunorexa LIOK
21 I1 JI 1
PaBuIo JieHia https://m.edsoo.ru/bbc22726
WuanyktuBHOCTE. KaTymmka
22 HH YKTI/IBHOCTI/I B el'i,I/I MMOCTOSIHHOTO 1 bubmorexa LIOK
YK H https://m.edsoo.ru/621eae9d
TOKa
7 SABnenue camonnaykuuu. IC | bubnuoreka [IOK
CaMOMHIYKLIUHU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO NOJIs KaTYILIKH C | bubnuoreka [{OK
TOKOM. DJIEKTPOMAarHUTHOE T10JI€ https://m.edsoo.ru/b3cOad11
bu6nmorexa LIOK
25 P 1
CLICHHC 3a/1at https://m.edsoo.ru/88f69d2b
26 O06o0mIeHre U cucTeMaTr3aIus | bubmuorexa [JOK
3HaHMUU 10 TeMe "DJIeKTpoInHaMuKa" https://m.edsoo.ru/76484025
7 KonTponbHas padbora no teme | | bubmmnoreka HOK
"OnexkTpoauHaMuKka" https://m.edsoo.ru/8ac09b98
Konebarenbnas cucrema. CBOOOTHBIE
28 koJsieOanus. ["apMoHMYECKHE 1 bubmmorexa [TOK
AP https:/m.edsoo.ru/7c1db385
KoJieOaHHs
29 KunemaTnueckoe 1 TMHaAMHUYECKOE | bubmuorexa [JOK
OIMCAaHUE KOJIEOATENBHBIX ABIKEHUI https://m.edsoo.ru/87¢e9498
30 DHepreTudeckoe onucanue. BeiBos 1 bubnuotexa [JOK




Kosun4yecTBo 4acoB DJIeKTPOHHbIE
No ara nudpoBLIe
Tema ypoka Kourpoububie IIpakTHyeckue A p
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypchl
JUHAMHUYECKOTO OIIUCAHUS https://m.edsoo.ru/e3c¢99692
rapMOHUYECKHUX KOJeOaHUH U3 UX
SHEPreTUYECKOro U KHHEMAaTHYECKOTO
ONUCAHUS
bu6nunoreka LIOK
31 Ammaryna ¥ dasa KojieoaHui 1
e b https://m.edsoo.ru/7a0c439a
[Tepuon u yacToTa KOJICOAHMIA.
[Tepron MabIx CBOOOIHBIX
32 KOJf€6aHI/II71 MaTEMaTHYECKOTO 1 Bubmiorexa HOK
https://m.edsoo.ru/e0399319
MasTHHKA. [lepro cBOOOTHBIX
KoJie0aHu# MPY>KUHHOTO MasiTHUKA
13 3aryxaromiue KoueoaHusl. | bubnuoreka [JOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/72¢93d09
bu6nunorexa LIOK
34 ABTOKOIIE0A 1
BTOKOJICOARHA https://m.edsoo.ru/6add2644
bu6mmoteka IIOK
35 Pemenue 3amau 1 https://m.edsoo.ru/addeec71
https://m.edsoo0.ru/756123c5
Vpok-koH(pepenmnus "MexaHHUECKHE
36 Kfﬂe6aHH:{b BpM 3BIKAJILHBIX 1 Bubmorexa OK
'}'/ https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O000I1IIeHNE U CUCTEMATU3ALHS
. " bubnuoteka [JOK
37 3HaHUH 110 TeMe "MexaHnueckue 1

KoJiebanus"

https://m.edsoo.ru/eb84182f




KoaunuecTBO 4acoB

DJIeKTPOHHbIE

Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypchl
38 DNEKTPOMArHUTHBIE KOJICOAHMSI. | bubnuorexa [JOK
KonebarenbHblil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMILTUTYAbI
39 3apsja KOHJIEHCAaToOpa C aMIUTUTYA0U 1 bubmorexa HOK
P A P yA https://m.edsoo.ru/093f9af1
CHWJIBI TOKA B KOJICOATEIhHOM KOHTYpE
40 3aKOH COXpaHEHUsl YHEPIUHU B | bubmmoreka [JOK
u7eanbHOM KoJiebaTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aTyxaroliye 31eKTPOMarHuTHhIE
41 KOJI}:gaHI/IH Brin )KII)IeHHI)Ie 1 bubmorexa HOK
P DRI https:/m.eds00.ru/5¢668619
AJIEKTPOMATrHUTHBIE KOJeOaHMs
ITepemennsblii TOK. Pe3uctop u
42 KOHJICHCATOP B LM MIEPEMEHHOTO 1 bubmorexa HOK
8 pB I p https://m.edso00.ru/84836152
TOKa
13 Karymka HHIyKTUBHOCTH B LIENU | bubmuoreka [IOK
[IEPEMEHHOI0 TOKa https://m.edsoo.ru/cfa307af
44 3akoH OMa 151 2JIEKTPUYECKON LIenu | bubmmnoreka HOK
[IEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MoniHOCTh IEPEMEHHOT0 TOKA.
45 AMIUTUTYTHOE B ICHCTBYIOIICE 1 bubmmorexa [TOK
A A yIott https://m.edsoo.ru/lcac6bcdc
3HAYEHHUE CUJIBI TOKA U HAIIPSIKEHUS
46 Pe3onaHC B 2JIEKTPUYECKOM 1IETTH 1 brbmmorexa [IOK
P H hitps://m.edso00.ru/087506df
47 Pemenue 3agau 1 but6mmoreka [IOK




Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara mudpoBLIe
Tema ypoka Kourpoububie IIpakTHyeckue A p
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypchl
https://m.edsoo.ru/al6836a4
WneansHbiif TpanchopmaTop.
48 HHOI/IBBO CTBI; ne(be paqa I/Ip 1 bubmmorexa OK
p A > TTEpeAL . https://m.edsoo.ru/f97418ae
NMOTpeOICHUE IIEKTPUUECKOW SHEPTUH
DKOJIOTHYECKUE PUCKU TIPH
MIPOU3BOACTBE AJICKTPOIHEPIHU.
49 Kp BT ):1 I/ICHOJII;BO]i)aHI/Iﬂp 1 bubmmorexa LOK
YAIRTYP . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUH B TOBCEAHEBHOM
JKA3HU
bubnuoreka [IOK
50 P 1
CHicHHe sazat https://m.edsoo.ru/ee6677ed
bubmmoteka IIOK
51 P 1
CHicHie sanat https://m.edsoo.ru/7cab59f8
O00011eHNEe U CUCTEMATU3ALIS
52 3HAHUHU 110 TeMe "DJIEKTPOMArHUTHEIC 1 bubnmorexa OK
! P https://m.eds00.ru/401024a9
KoJIeOaHMS
53 MexaHudecKue BOJIHEI. | bu6nunorexa LIOK
XapaKkTepUCTUKN MEXAaHNYECKUX BOJIH https://m.edsoo.ru/a58e109f
bubnunorexa LIOK
54 Csoii 1
BOUCTEA MEXAHITHECIIX BOJH https://m.edsoo.ru/d9ae1000
bubnunorexa LIOK
55 3ByK. X 1
BYK. A4PaKTEPUCTIIHN 3BYKa https://m.edsoo.ru/138b6f09
56 Wnopassyk u ynaprpassyk. LllymoBoe 1 bubmuoreka [JOK

3arpsI3HEHUE OKPYXKAIOLIEH CpeIbl

https://m.edsoo.ru/7380038f




Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara ungposbie
Tema ypoka Kourpoububie IIpakTHyeckue A p
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
57 Pemenue 3ana 1
HICHHE S https://m.edsoo.ru/cfd918bf
53 DNIEKTPOMArHUTHBIE BOJHBI. | bubnmoreka [JOK
H3nydenue 3MeKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 OHeprusi 3NEKTPOMArHUTHBIX BOJIH. | bubanorexa [JOK
CBoiiCcTBa 2JIEKTPOMArHUTHBIX BOJH https://m.edsoo.ru/d01b818c
[Ixana 31e€KTPOMarHUTHBIX BOJIH.
bubnunoreka LIOK
60 [IpruMeHeHue 3JeKTPOMarHuTHBIX 1
https://m.edsoo.ru/49be 119
BOJIH B TEXHUKE U OBITY
[IpuHUUIBI paIUOCBS3U U
61 TeJNeBUICHUs. Paironokanusi. | bu6mmoreka IIOK
DIIEKTPOMarHuTHOE 3arpsi3HEHUE https://m.edso0.ru/9f96f1{8
OKPY’KaroIlle cpebl
& KonTponbHas padbora no teme | | bubnmnoreka [HOK
"Konebanus u BoJgHBI" https://m.edsoo.ru/4£7985a0
63 Caert. 3aKOH NPSMOIUHEHHOTO | bubnnorexa [JOK
pacrpocTpaHeHus CBeTa https://m.eds00.ru/f9566406
Pemienue 3a1au Ha npuMEHEHUE
64 3aKOHa I ﬂMonHHeﬁEoro 1 bubmorexa OK
P https://m.edsoo.ru/ea32d455
pacnpocTpaHEHUs CBETa
65 OTtpaxenue ceta. [limockoe 3epkano. 1 bubnuotexa [JOK
Cdepudaeckoe 3eprano https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue cBeta. AGCONIOTHBIN U 1 bubnuotexa [JOK




Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypchl
OTHOCHUTEJILHBIN IT0KA3aTelb https://m.edsoo.ru/bc2e55cd
npenomieHus. [lonHoe BHyTpeHHEee
oTtpaxkeHue. [IpenenbHblil yroiu
MIOJIHOT'O BHYTPEHHET O OTPAKEHUS
Pemenue 3aga4u Ha npUMEHEHUE
67 3aKOHOB OTPaKEHUS U IIPEIIOMIIEHUS 1 bubnnorexa [IOK
p p https://m.edsoo.ru/49d830a9
cBeTa
Xop nydeit B mpusMme. ucnepeust
. bubnuoreka [{OK
68 cBera. CloKHBIA cocTaB 0eJI0ro cBera. 1
https://m.edsoo.ru/d8e1c3be
LBer
69 JInn3sl. @OKyCHOE PacCTOSTHUE U | bubnmnoreka HOK
OITUYECKAas CUJIA JIMH3bI https://m.edsoo.ru/60441359
70 [TocTpoenue n3o00pakeHni B TMH3aX U | bubnmnoreka [HOK
UX cUcTeMax. YBEINYEHUE JINH3BI https://m.edsoo.ru/bb53b1d5
Pemienue 3a1au Ha nocTpoeHue
71 A300paKEHUH, MOIIYYAEMBIX C 1 bubnmorexa [IOK
p ’ ya https://m.edsoo.ru/5a868f09
IIOMOIIIBIO JTUH3
Bbubnuoreka IIOK
72 I'na3 xak onTudeckas cucreMa 1 s
https://m.edsoo.ru/ecd480a2
Pemenue 3agad. IIpenensl
73 OPUMEHUMOCTHU I‘C(I))MCT HUEeCKOU 1 bubnnorexa [IOK
p p https://m.edsoo.ru/cd174al10
OIITUKHU
74 CKopocTb cBETa U METO/IBI €€ 1 bubmuoteka [JOK




Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara nudgpoBbie
Tema ypoka Kourpoububie IIpakTHyeckue A p
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypchl
U3MEpEHU https://m.edsoo.ru/f32aab06
bub6nmoreka [IOK
75 1
Jlucniepens caeta https://m.edsoo.ru/lel6ecbe
bubnuoreka [{OK
n 1
76 HTepdepeHLs CBeTa https://m.edsoo.ru/5fc0c638
KorepeHTHble HICTOUHUKHU. Y CIIOBUS
77 HaO0JII0ICHUS MAKCUMYMOB U 1 bubmmorexa [IOK
A yM https://m.edsoo.ru/c6416d48
MHUHUMYMOB
bubnuoreka [{OK
P 1
78 CLICHHC 3314 https://m.edsoo.ru/3061de2b
bu6nmorexa LIOK
79 IT 1
PHMCHCHHE HHTEPdCpeHIHH https://m.edsoo.ru/668edbc8
bu6mmoreka IIOK
80 1
Jludpaiis chera https://m.edsoo.ru/12ed04b5
81 JudpaxknuonHas pemeérka. Y cioBue | bubmuoreka [IOK
HaOJIOJICHUS TJIABHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
bu6nmorexa LIOK
2 P 1
8 CLICHHC 33124 https://m.edsoo.ru/d58c411a
23 [Toniepe4HOCTh CBETOBBIX BOJIH. 1 bubmuorexa [JOK
[Tonsipuzanus cBera https://m.edso0o.ru/e9890fe9
bubnunorexa LIOK
4 P 1
8 CHICHHE 33124 https://m.edsoo.ru/c56¢8158
85 CBeToBbIe SBJICHUS B IPUPOJIE 1 bubmmorexa LIOK

https://m.edsoo.ru/0b36363d




KoaunuecTBO 4acoB

DJIeKTPOHHbIE

Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypchl

26 O06o001IeHre U CUCTEeMaTH3alUs | bubnuorexa [JOK
3HaHui o teme "OnTtuka" https://m.edsoo.ru/8a14748b

g7 KoHTponbHas pabota 1o Teme | 1 bubnnorexa [JOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panu1el mpuMEeHUMOCTH

28 KJIACCUYECKOM MEXaHUKHU. 3aKOHBI | bubnuorexa [IOK
JIIEKTPOAUHAMUKA U TIPUHLIUII https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIIbHOCTH

29 [locTynarsl ciennanbHOU TeOpUn | Bbu6motreka [JOK
OTHOCUTEJIBHOCTU https://m.edsoo.ru/c56f05cb
[IpocTpaHCcTBEHHO-BpEMEHHOU
unTepsai. [IpeoOpazoBanus Jlopenua.

90 VYcioBue NpUYMHHOCTH. | bubmuoreka [IOK
OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3amesieHne BpEeMEHH U COKpaIlleHne
JUTUHBI

01 DHEprusi U UMITYJIbC PEISITUBUCTCKOMN | bubnmnorexa [JOK
YaCTHUIIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ SHEPTUEH U

. bubmuorexa [JOK
92 UMITYJIbCOM PEISATUBUCTCKON YaCTULIBI. 1
https://m.edsoo.ru/b6258ffa
DHEprus MoKost
b K
93 PaBHOBECHOE TEIIOBOE U3TyUEHHE 1 nomorexa LO

https://m.edsoo.ru/f54035a5




Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypchl
94 3akou cMmelennsa Buna 1 Bubmiorexa HOK
https://m.edsoo.ru/1c5ff752
95 I'mnoresa M. [lnanka o kBaHTax. | bubnunorexa LIOK
DOTOHBI https://m.edsoo.ru/a5ffa218
96 DHeprusi 1 UMITYIIbC POTOHA 1 bubmrorexa LIOK
https://m.edsoo.ru/7fb307ec
97 ®otordppexr. Onpiter A. T | bubnuoreka [IOK
CroneroBa. 3akoHbI poTor(dexTa https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DUHINTEHA )11
" " bubanorexa [JOK
98 dororddekra. "Kpacnas rpanuia 1
https://m.edsoo.ru/01ef4556
doroaddexra
99 Hasnenue cera. OnwiTh I1. H. | bubmmoreka IIOK
JleGenera https://m.edso0.ru/64b4f966
100 BoitHOBEIE CBOMCTBA YaCTHIL 1 bubmorexa HOK
https://m.edsoo.ru/f59cfcec
Bomnsr ne bpoitng. JlnmHa BOTHEI 1€
. P Il bubmuorexa [IOK
101 Bpoitnst u pazmepsl obmacTu 1
. https://m.edsoo.ru/5df8bafl
JIOKAJIN3alHH JIBUKYILIEUCS YaCTULIBI
102 KopnyckysipHO-BOJIHOBOW Jyaln3m 1 Bubmmorexa [IOK
https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTpOHOB Ha 1 bubmuoreka [JOK
KpHucTajuiax https://m.edsoo.ru/30dbal8c
104 Crnenuduka usmepeHnid B MUKPOMHUPE. 1 bubnmnorexa [JOK




Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara ungposbie
Tema ypoka Kourpoububie IIpakTHyeckue A p
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypchl
CooTHo1IeHNs HeonpeaenéHHOCTEN https://m.edsoo.ru/65783dec
[eitzenbepra
bu6nmoreka [IOK
1 P 1
05 CLICHHE rpaduUecKiX sazau https://m.edsoo.ru/e70195bd
bubnuoreka [{OK
106 P & 1
CHICHHE paciCTHbIX Salad https://m.edsoo.ru/ee9b3182
KoHnTpoapHas padoTa 1o Temam: By 10K
nonroTexa
107 "O CTO", "K - 1 1
CHOBH\, ’ ,'OpHyCKynﬂpHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJIu3M
OIBITHI 110 UCCIIEIOBAHUIO CTPOEHUS
108 aroMma. [limanerapHas Mozens aroma 1 bubmmorexa [IOK
: p A https://m.edsoo.ru/312b750a
Pezepdopna
bu6nunorexa LIOK
109 I1 b 1
OCTyTIathl bopa https://m.edsoo.ru/404dfa9a
110 Buasl ciektpoB. CriekTp ypoBHE# | bubnmnorexa [JOK
SHEPruu aToMa BoJopoaa https://m.edsoo.ru/cf74bl1a
11 CrnoHTaHHOE U BBIHYKJIEHHOE | bubmuorexa [IOK
H3JIy4YEHUE CBETA https://m.edsoo.ru/f945d85¢
but6mmorekxa [IOK

112

Jlazep

https://m.edsoo.ru/2288a0c4

113

Hyxknonnas mogens sigpa
['eiizenbepra-MBanenko. 3apsina u
MaccoBO€ YMCIIO siipa. V30TomBlI.

bub6mmorexa [IOK
https://m.edsoo.ru/34adaSde




n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3YYeHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

114

115

PanmoakTuBHOCTD

3aKOH paJInOaKTUBHOIO pacraja.
CBolicTBa HOHU3ZUPYIOIIETO
u3iydyeHus. BiausHue
paIuoOaKTUBHOCTU HA KUBBIE
opranusmsl. Jlozumerpus

OHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Snepnbie cubl. JledekT Macchl sapa.
S nepubie peakuuu. AaepHeie
peaktopsl. [IpobseMs! yrpaBiisieMoro
TEPMOSIEPHOTO CUHTE3A.
DKOJIOTUYECKUE aCTIEKThl Pa3BUTHS
AJIEPHON SHEPrEeTUKH

bubnuoreka [{OK
https://m.edsoo.ru/aab98bef

bubmuoreka [IOK
https://m.edsoo.ru/ff1758d0

116

Mertoast perucrpanuu u

HCCIICOOBAHUS DJICMCHTAPHBIX YaCTHII.

DyH/IaMEHTAIBHBIEC B3aUMOICUCTBUS.
baproHbl, ME30HBI U JIENITOHBI.
[Tpencrasnenue o CtannapTHOU
Mozenu. KBapk-rirooHHas Mozienb
aJIpOHOB

bu6mmoreka IIOK
https://m.edsoo.ru/lac08a5b

117

®wusuka 3a npenenamu CTaHIapTHOM
Mozenu. TéMHas Marepus U TEMHas
sHeprus. EnuncTBO pusnueckoit
KapTHUHBI MUPA

but6mmoreka [IOK
https://m.edsoo.ru/c026fd37




KoaunuecTBO 4acoB

DJIeKTPOHHbIE

Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypchl
118 Oransl pa3BUTHS ACTPOHOMUHU. | bubnuoreka [JOK
3HavueHHe aCTPOHOMHUU https://m.edsoo.ru/ad73e145
[TpuMeHUMOCTB 3aKOHOB (DPUBHKH IS
119 0OBSICHEHUS IPUPOBI KOCMHYECKHUX | bu6nmorexa LIOK
00BEKTOB. MeTo/1bl aCTPOHOMUYECKUX https://m.edsoo.ru/39c44028
HCCIICTOBaHUM
CoBpeMEHHBIEC ONITUYECKUE
bubnuoreka [{OK
120 TEJIECKOIIbI, PaIUOTEIECKOTIIBI, 1
https://m.edsoo.ru/4877aale
BHeaTMoc(hepHass acCTpOHOMHMS
Bup 3sésnnoro neda. Co3se3nus,
121 SIpPKHE 3BE3JIbI, IIJIAHETHI, UX BUIUMOE 1 bubmorexa HOK
p ’ ’ https://m.edsoo.ru/aac588eb
JIBIDKCHUE
Conueunas cucrema. ComHIIe.
122 ConHe4yHast aKTUBHOCTb. VICTOYHMK 1 bubmmorexa HOK
. https://m.edsoo.ru/22748eb4
sHeprun CosHIA U 3BE3]
3BE3bI, X OCHOBHEIE
123 XapakTepucTuku. Jlnarpamma 1 bubmmorexa [TOK
XApaiTepHCTHIC. AMAtp . https://m.edsoo.ru/42169944
CIIEKTPATBHBIN KJIACC — CBETUMOCTD
124 3Be35I TJIaBHOM ITOCIIEJOBATEIIFHOCTH 1 bubmmorexa [IOK
8 4 https://m.edsoo.ru/b3cb766¢
BnyTtpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHBIE TTPEICTABICHHS O 1 bubnunotexa LIOK

MIPOUCX 0K IeHUH U BoJronnK CoJHIa
U 3BE31. DTallsl )KU3HU 3BE3

https://m.edsoo.ru/d09da494




Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne arTa HUPPOBLIC
Tema ypoka Kourpoububie IIpakTHyeckue A p
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypchl
Muneynsiii [1yte — Hama ['anakTuka.
126 Tune! ramaktuk. YEpHbIE NLIPHI B 1 bubmorexa [OK
- P JBIP https://m.edsoo.ru/7cd10a0a
sJipax rajJjakTUK
Bceenennas. Pacminpenne BeenenHoid. Bu6 110K
HOJINOTEKA
127 3axon Xa66ma. Teo bo oro 1
KOH 5 P HOIIBIIOT https://m.edsoo.ru/3dbdf0d2
B3pbIBA. PenMKTOBOE M3ITyueHUE
128 MacmtaOHas cTpykTypa Beenennoit. | Bbu6moteka [JOK
Meraranaktuka https://m.edsoo.ru/ce234633
bubnunoreka LIOK
129 Hepeménnsie npo01eMbl aCTPOHOMHUHA 1
p P P https://m.edsoo.ru/d37d9ffe
Du3nUeCKU IPAKTUKYM I10 TEME
"UccnenqoBaHue MarHUTHOTO TTOJIST
MMOCTOSIHHBIX MarHUTOB" WU
130 "UccmenqoBaHue CBOUCTB | | bu6nunorexa LIOK

131

beppomMarueTHKoB" UIu
"UccnenoBanue AeiicTBUA
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM"

Pu3n4eCKU IPAKTUKYM I10 TEME
"N3mepenue criibl Amnepa ninm
"N3yueHne 3aBUCUMOCTH CHIIBI
AMriepa OT cuJibl TOKa'" WU
"OnpeseneHre MarHUTHOW WHIYKITUN
Ha OCHOBE MU3MepeHus cuibl Ammepa"

https://m.edsoo.ru/67361aef

bubnunorexa LIOK
https://m.edsoo.ru/fcaec91e9




Kosun4yecTBo 4acoB DJIeKTPOHHbIE
(1)
JI:;-II Tema ypoxa Bcero Kourpospibie  Ipaxrireckie fI[:;‘?eHHﬂ :)I;I[()l;l;zizlfeﬂbﬂme
padoThI padoThI pecypenr
Pu3N4eCKU IPAKTUKYM 110 TEME
"HccnenoBaHue sBJICHUS
132 AJIEKTPOMArHUTHOM MHIYKIUU'" WIIN 1 1 https://m.edsoo.ru/c36658da
"Onpenenenre MHAYKIIMU BUXPEBOTO
MarHuTHOTo noss"
Pu3n4eCcKuil NPAKTUKYM 110 TEME
133 "UccnenoBaHue sSBICHUS | | bubnunoreka LIOK
camouHaykiuu" wim "COopka Moienu https://m.edso00.ru/b8fb6391
3JIEKTPOMAarHUTHOr o reHeparopa’
Pu3n4ecKuil NPAKTUKYM 110 TEME
134 "N3mepeHnue nepuojia CBOOOIHBIX | | bubmuoreka [IOK
KoJ1e0aHUN HUTSIHOTO U MPYKUHHOTO https://m.edsoo.ru/5d159d35
MasiTHUKOB"
Du3nUeCKU IPAKTUKYM I10 TEME
135 "IIpeobpa3oBaHue FHEPTUU B 1 1 bubmmorexa [TOK
f https://m.edsoo.ru/a28026bd
NPYXKUHHOM MasiTHUKE
Du3nUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue EpEMEHHOTO TOKA
qyepes3 MOCIeA0BaATENbHO COEIUHEHHBIE
136 KOHJIEHCATOp, KaTyLIKy U pe3uctop"” 1 1 bubmmorexa LIOK
) https://m.edso0o.ru/89dc2d90
w "Hccnenoanue paboTs
MCTOYHUKOB CBETA B LIETIH
MIEPEMEHHOTO TOKa"
137 Pu3n4eCcKuil IPAKTUKYM I10 TEME 1 1 bubmuoteka [IOK




Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
"N3y4yeHue napameTpoB 3ByKOBOM https://m.edsoo.ru/b100661a
BOJIHBI"
DuU3nYeCKU MPAKTUKYM 10 TEME
"M3MepeHue nokasaress IpeaoMIIeHUs
138 crexna" win "llonyyenue 1 1 bubmmorexa LIOK
ya https://m.edsoo.ru/42569¢eal
M300paXKeHUs B CUCTEME U3 IUIOCKOTO
3epKajia v JUH3bI"
®uznyeckuil NPakTUKYM 110 TEME
"NccneqoBaHue 3aBUCUMOCTH
139 (OKYCHOT'O pacCTOSIHUSI OT BEILIECTBA | 1 bubnuoreka [IOK
(Ha mpuUMepe KUAKUX JIUH3)" UiIn https://m.edsoo.ru/b879fb3f
"N3mepeHue pOKyCHOTO pacCTOSHHUS
pacceuBaronuX JUH3"
Du3nUeCKU IPAKTUKYM I10 TEME
140 "HaGnronenue qudpakumm, | | bubnmnorexa [JOK
UHTEp(EPEHINH U MOJIIPU3ALUU https://m.edsoo.ru/8b7ac737
ceera"
Du3nUeCKU IPAKTUKYM I10 TEME
"OnpeneneHyre UMITyJIbCa U SHEPTUN
bubnunorexa LIOK
141 PENATUBUCTCKHUX YacTHUIL (110 1 1
https://m.edsoo.ru/63756¢47
dororpadusM TPEKOB 3apsKEHHBIX
YaCTHUI[ B MArHUTHOM T10J1€)"
142 @u3nyecKkuil NPaKTUKYM II0 TEME | | bubmuoteka [IOK

"N3mepenue noctosHHoi 1lnanka Ha

https://m.edsoo.ru/eb916f82




n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3YYeHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

ocHoBe uccienoBanus Gorodrdpdexra"
nin "HccnegoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOJAHMO] OT
HanpspKkeHus"

143

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBanue criekTpa
pa3peKEeHHOT0 aTOMapHOI0 BOI0poAa
U U3MepeHne nocTossHHoi Punbepra”

bubnuoreka [{OK
https://m.edsoo.ru/ec651eb8

144

dusnueckuil NpakKTUKYM 10 TeMe
"UccnenoBanue painoakKTUBHOTO
¢doHa ¢ uCOIB30BaHUEM J103UMeETpa”
win "M3yuenue nornomenus 6era-
YacTHUIl aTIOMUHUEM"

bubnuoreka [IOK
https://m.edsoo.ru/c3dabebe

145

Du3nUeCKU IPAKTUKYM I10 TEME
"HaOnronenuns 3B€34H0r0 Heba
HEBOOPYKEHHBIM I'J1a30M C
MCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUH JUISl ONIPEACIICHUS
MOJI0KEHUSI HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3ausi CeBepHOro Moiaymapus u
spkue 3BE3ab1" unu "Habmoienus B
teneckorn JIyHbI, IIaHeT, TYMaHHOCTEH
U 3BE3QHBIX CKOIUICHUIT"

bu6mmoreka IIOK
https://m.edsoo.ru/1072021e




Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypchl
O06001IeHNEe U CHCTeMAaTU3AIINS
3Hanuil. Posb GU3uKK 1 acTpOHOMHH B
. . bubnuorexa [{OK
146 3KOHOMUYECKOM, TEXHOJIOTHISCKOM, 1
. . https://m.edsoo.ru/ad6ddeed
COITMAIBHOM M ATHYECKOH chepax
JIeATEIIbHOCTH YeJIOBEKa
O06o001IeHne U CHCTeMAaTH3 AN
147 3HaHuid. Postb 1 MecTo Gpusuku u | bubmmoreka [JOK
aCTPOHOMHUH B COBPEMEHHOM HAYYHOU https://m.edsoo.ru/18f19f7c
KapTUHE MUpaA
O06o001IeHne U CHCTeMAaTH3aIINS
3HaHui. Ponb pusnueckoil Teopuu B
(bopMHUpPOBaHUH MIPECTABICHUHN O
. bubmuorexa [JOK
148 (du3nyecKoil KapTUHE MHUpa, MECTO 1
. https://m.edsoo.ru/e7d400f4
buznyecKoil KapTUHBI MUpPa B 00IIIEM
Py COBPEMEHHBIX €CTECTBEHHO-
HAy4YHbIX MPEJICTABICHUN O IPUPOJIE
149 O00011eHNe U CUCTEMATU3ALIS | bu6mmoreka IIOK
3HaHui o teme "Kunemarnka" https://m.edsoo.ru/b032fc4b
150 O06o0mIeHre U cucTeMaTH3aIus . bubmuoreka [{OK
3HaHu# 1o Teme "Kunematuka" https://m.edsoo.ru/4e31b507
151 O06o0011eHNEe U cUCTeMAaTH3aIHs | bub6muorexa [IOK
3HaHui no teme "JIuHamuka" https://m.edsoo.ru/2dfbafc5
152 O00011eHNEe U CUCTEMATU3ALIS ! but6mmoreka [IOK

3HaHui o Teme "CTaTruka TBEPIOTO

https://m.edsoo.ru/3cca482e




KoaunuecTBO 4acoB

DJIeKTPOHHbIE

Ne Hara uugposbie
Tema ypoxka Kourpoububie IIpakTHyeckue
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypchl
Tena"
O000111eHNE U CUCTEMATU3 AL
. " bub6nmoreka [IOK
153 3HAHUU 1O TeMe "3aKOHbI COXPaHEHUS 1
" https://m.edsoo.ru/32a4d1a0
B MEXaHUKE
O0001IeHNE U CHCTEMATH3AINS
154 3HaHUU 110 TeMme "OCHOBEI 1 Bubmiorexa HOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KUHETHUECKON TEOPHH
O0001IeHNE U CHCTEMATH3AINS
155 3HaHui mo teMme "TepMoauHaMuKa 1 Bubmuorexa LIOK
P ' https://m.edsoo.ru/c63f7c10
TerioBbie MaITTHBI
O00011eHNEe U CUCTEMATU3ALIS
156 3HaHUM 10 TeMe "ArperaTHbie | bubnmnorexa [JOK
cocTostHUS BemecTBa. Ma3oBbie https://m.edsoo.ru/1d36b5bl
nepexopl"
O0001IeHNE U CHCTEMATH3AIINS
157 3HaHU 110 TeMe "DIIEKTPUIECKOE 1 Bubmuorexa LIOK
" P https://m.edsoo.ru/3bf0def9
moJie
O0001IeHNE U CHCTEMATH3AIINS
o " o bubnunorexa LIOK
158 3HaHu# Mo TeMe "IlocTosHHbBIH 1
N " https://m.edsoo.ru/71453ee6
AIIEKTPUIECKUI TOK
O00011eHNEe U CUCTEMATU3ALIS
N " but6mmorekxa [IOK
159 3HaHUU 110 TeMe "TOKHU B Pa3IMUHBIX 1

cpenax”

https://m.edsoo.ru/3d40077a




KoaunuecTBO 4acoB

DJIeKTPOHHbIE

Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bceero H3ydeHusi oOpa3oBaTeSibHbIE
padoThI padoThI
pecypcsbl
160 O06o001IeHre U CUCTEeMaTH3alUs | bubnuorexa [JOK
3HaHu# 110 TeMe "MaruurtHoe moJe" https://m.edsoo.ru/3b4c06ae
O000111eHrE U CUCTEMATU3ALMS
. " bubanorexa [JOK
161 3HaHUU 10 TeMe "DIeKTpOMarHuTHas 1
" https://m.edsoo.ru/053e2248
WUHIYKIIHS
O0600I11IeHNE U CUCTEMATU3AIUS
N " bubnunoreka LIOK
162 3HAHUU 110 TeMe "MexaHndecKkue 1
" https://m.edsoo.ru/d6310bfd
KoaeOaHus
O0001IeHNEe U CHCTEMATH3AINS
163 3HAHUU 110 TeMe "DIIEKTPOMArHUTHEIE 1 buGnuorexa [IOK
! P https://m.edsoo.ru/5e2bb83d
KoaeOaHus
O00011eHNEe U CUCTEMATU3ALIS
164 3HaHUU 110 TeMe "MexaHndecKkue u 1 bubnmorexa [IOK
" https://m.edsoo.ru/96a7a2dd
AJIEKTPOMATrHUTHBIC BOJTHBI
165 O06o0mIeHre U cucTeMaTr3aIus ! bubnuoreka [{OK
3gaHui 1o teme "Onruka" https://m.edsoo.ru/52ad1603
166 O06o0011eHnEe U cUCTeMaTU3aIHs | bu6mmoteka [IOK
3HaHuu 1o teme "Ocuosrl CTO" https://m.edsoo.ru/5beclc65
O00011eHNEe U CUCTEMATU3ALIS
167 3HaHui 1o TeMme "KopryckyisapHo 1 bubnmorexa LOK
) OPIYCIYIAP https://m.edsoo.ru/f7e59d38
BOJIHOBOMH JTyaJTi3M
168 O00011eHNEe U CUCTEMATU3ALIS ! bubnunorexa LIOK

3HaHui mo treme "dusmka aroma"

https://m.edsoo.ru/1f511654




KoaunuecTBO 4acoB

DJIeKTPOHHbIE

Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypchl
O06o001IeHNEe U CHCTeMAaTH3aIINS
169 3HaHU# 1o Teme "Du3nKa aTOMHOTO 1 bubmmorexa [TOK
" https://m.edsoo.ru/905¢5ce0
sJipa ¥ 3JIEMEHTAPHBIX YaCTHUIL
O000I11IeHNE U CUCTEMATU3ALUS
170 3HAHUH 10 TeMe " DIEMEHThI 1 bubmorexa HOK
" https://m.edsoo.ru/2bffb94c
acTpou3uKu
OBUIEE KOJIMYECTBO YACOB I10
- 170 4 16

I[TPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHON HayYHOW KapTHHBI MUpPa, B PA3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUYECKON JEATEIbHOCTH JIFOJEH

10.2

Y4uTBIBaTH TpPaHUIBl NPUMEHEHHS W3YYCHHBIX (U3NYECKUX MOJIEIEeH:
MaTepuaibHas TOUKa, MHEpLUaJIbHAas cucTeMa OTC4€Ta, aDCOIIOTHO TBEPIOE
TEJI0, UICAIBHBIN Ta3; MOJEIU CTPOCHUS ra3oB, JKUIKOCTENW U TBEPABIX TEll,
TOYECUHBIN AJIEKTPUUYECKUM 3apsi — IPU pelieHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacnio3naBate ¢u3nveckue sBiIeHUs (TIPOLECCH) U OOBSACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUUYECKOH TEOpUU  CTPOEHUs
BEUIeCTBA M JJIEKTPOJMHAMUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
NpSIMOJIMHEHHOE JIBUKCHHWE, CBOOOIHOE TAaJeHHE TeN, MABIKEHHE II0
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Tten; Auddy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XKUIKOCTEH M TBEPABIX TN, U3MEHEHHEe 00bEMa Ten
OpU HarpeBaHMM (OXJIQXKJIEHHH), TEIJOBOE paBHOBECHE, MCIApEHHUE,
KOHJCHCALUs, IUIaBJICHUE, KPUCTAJUIN3ALMsl, KUIIEHUE, BIaXKHOCTh BO3lyXa,
MOBBILICHHUE JIaBJICHUS Ta3a IPU €ro HarpeBaHUM B 3aKPBITOM COCY/[IE, CBS3b
MEXJly apaMeTpaMM COCTOSIHUS ra3a B M30Ipolieccax; 3JIEKTpU3aLus Tell,
B3aWMO/ICCTBUE 3apSAI0B

OnuceiBaTh MEXaHUUYECKOE IBM)KEHUE, UCIONb3Ysl (PU3NYECKUE BEIHMUUHBI:
KOOPJIMHATA, IIyTh, IEPEMEILEHUE, CKOPOCTb, YCKOPEHHUE, Macca Tella, CUIIa,
UMITYJIbC ~ T€Jla, KUHETUYEeCKas DHEprus, IOTCHIUaIbHAsA JHEPIHs,
MexaHuyeckas paboTa, MeXaHHWYecKas MOUIHOCTh; TIpU  OINHUCAHUU
MPaBWIBHO TPAKTOBAaTh (PM3UYECKUN CMBICI HCHOJIb3YEMbIX BEIWYHMH, MX
0003HaYeHHs] W €IUHUIBI, HaXOAUThb (OPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
(Gu3UUECcKyIo BETUUNHY C IPYTUMHU BEIMYMHAMHU

10.5

OnuceiBaTh M3Y4YEHHBIE TEIJIOBBIE CBOMCTBA TE€N W TEIUIOBBIEC SIBIICHUSA,
UCIIONB3YS (hM3MUECKHUEe BETUYMHBIL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeaHss
KHMHETHYECKas SHEPIUs Xa0THYECKOTO JIBUKECHHS MOJIEKYII,
CPEIHEKBAJIpaTU4YHAsI ~ CKOPOCTh  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSII JHEprusi, pabora raza, KOd(QQHUIMEHT MOJE3HOrO JECHCTBUA
TEIUIOBOTO JBHUTATENsl; MPU ONMUCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCHOJBb3YEMBIX BEIMYMH, UX OOO3HAYCHMS W €AMHHUIBI, HAXOIUThH
(dopMyInbl, CBS3BIBAIOIIME MAHHYIO (U3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYMHAM

10.6

OnucelBaTh  M3YYEHHBIE  JJIEKTPUYECKME  CBOWCTBAa  BEIIECTBA U
AIIEKTPUYECKHE SIBICHUS (TIPOLECCHI), UCTONb3Yd (PU3HUECKUE BETUUYHUHBI:




10.7

ANEKTPUUECKUN 3apsill, SJEKTPUUYECKOE TI0Jie, HANpsLKEHHOCTb OIS,
MOTEHIIMAN, Pa3HOCTh MOTEHIIMAJIOB; MIPHU ONMKMCAHUU MPABUIBHO TPAKTOBATh
(bu3nyeCKuil CMBICI UCTIOJIb3YyEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (OPMYJIbI, CBA3BIBAIOIIME NAaHHYIO (U3UYECKYIO0 BEJIMYHUHY C
JIPYTMMU BETUYMHAMU

AHATM3UPOBATh (PU3UYCCKUE MPOIIECCHI U SBJICHHS, UCTIONB3YS (PU3NIECKUE
3aKOHbl M TMPUHIMUIBL: 3aK0H BceMupHoro tsrotenus, I, II u III 3akonbl
HproToHa, 3aKOH COXpaHEHUs MEXaHMYECKOM IHEPIrHH, 3aKOH COXPaHCHHUS
UMIYJbCa, TMPUHIMI CYNEPHO3UIUM CUJI, TPHUHIUII PaBHOIPABUS
MHEPLHMAIBHBIX CHUCTEM OTCYETA; MOJIEKYISIPHO-KMHETUUYECKYI0 TEOPHUIO
CTPOEHHUS BEIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEAHEH KHHETUYECKOM
OHEPTUU TEIUIOBOTO JIBWKCHHS MOJEKYJI C aOCONIOTHOW TeMIepaTypoHu,
MEpBbI 3aKOH TEPMOJMHAMHKH; 3aKOH COXPAHEHHS DSJIEKTPUUYECKOTO
3apsina, 3akoH KyroHa; mpu 3TOM pas3iudvarh CIOBECHYIO (OPMYITUPOBKY
3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKEHUE M YCIOBHS (TpaHUIBI, 00JIaCTH)
MIPUMEHUMOCTHU

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB; pa3nuuyaTh  yCJIOBUS MX  0€301acHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BEBINOMHATE 3KCHEPUMEHTHI O HCCIEIOBAHUIO (DM3MUYECKUX SIBICHUNH U
MponecCcoB C UCIOJb30BAHUEM ITPAMBIX U KOCBECHHBIX HSMepeHHﬁ; IIpu 5TOM
dbopmynupoBath pobiemMy (3a1ady) U TUIOTE3y YYEOHOTO DKCIIEPUMEHTA,
coOuparh YCTAaHOBKY W3 MPEIJIOKEHHOTO 00OPYIOBaHUS, TPOBOJIUTE OIIBIT
1 (GOPMYJIMPOBATH BBIBOJIBI

10.10

10.11

10.12

10.13

OcymiecTBIATh NpsIMblE M KOCBEHHbIE M3MepeHHs (PU3NYECKUX BEIHYUH,
IpU 3TOM BBIOMPATh ONTHMAJbHBIA CHOCOO M3MEpPEHUS U HCMOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCHMOCTH  MEXIy (PU3WYECKUMH  BEIMUYMHAMHU C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUW; MpU OSTOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBATh  pPE3ylbTaThl  TOJYyYEHHOM  3aBUCUMOCTHU
(GU3NYECKUX BEIWMYMH B BHJE TAaOMUI[ U TpapuKOB, Ne€JaTh BBIBOIBI I10
pe3ynbpTaTam MCCIIeTIOBAHUS

Cobmo1aTh mpaBmiia 0€30MacHOTO Tpy/a MpU MPOBEISHUN UCCICTOBAaHUHN B
pamMkKax  y4eOHOTO  OJKCIEpUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOH AESITENFHOCTU C MCIOIh30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U
1a60paTOPHOTO 000PYIOBAHHMS

Pemats pacu€rHble 3aaud C SBHO 3aJaHHON (DU3MUYECKON MOJEINbIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUITEI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4l BBIOUPATh (PU3NYECKYI0O MOJIEIb, BBIACIATh (PH3UUECKIE BEIUYUHBI
U QopMynbl, HEOOXOAWMBIE [Isi €€ pelIeHHs, MPOBOAUTH PAcu€Thl U
OIICHUBATH PEATHHOCTh IMOTYUYEHHOTO 3HAUYCHHS (PU3HUECKOM BEIIMUHNHBI

10.14

Pemarp KaueCTBEHHBIC 3a/lauH: BBICTPaUBaTh JIOTUYECKH
HEMPOTHUBOPEUYUBYIO IIETIOYKY pACCYKICHHM C OMOpoNM Ha H3y4YECHHbIE




3aKOHBI, 3dKOHOMCPHOCTHU U (bmnqecxne SABJICHUA

10.15

Hcnonb3oBath  HpU  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJOTMH  JUIi  TIOMCKA, CTPYKTYPHPOBAHUS,
UHTEpPIpPETAllUM U TPEACTABICHUS Y4YyeOHOM U  HAy4yHO-NONYJSpPHOU
uHpOpMaLUK, TOJYYCHHOM U3 pa3IUYHBIX HCTOYHUKOB, KPHUTHUYECKH
aHAJIM3UPOBATH NOJTY4aeMyI0 HH(GOPMAIHIO

10.16

10.17

10.18

[TpuBOIUTH IPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHUE TIPOIECCOB OKPYXKAIOMIETO MHpA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUHN

M cronp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOW KHU3HH
s obOecrieueHrss OE301ACHOCTH TIpH  OOpallleHHH ¢ MpuOOpaMHu H
TEXHUYECKUMHU YCTPOMCTBAMU, JUIsl COXPAHEHUS 3J0POBBbSI M COOJIOICHUS
HOPM 9KOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIIEH cperie

PaGoTath B rpymme C BBINOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUIAHUPOBATh PabOTy IPYIIbI, PAMOHATIBHO PACIPEACTATh O0SI3aHHOCTU U
IUIAHUPOBATh JCATEIBHOCTh B HECTaHIAPTHBIX CHUTYalMsSX, aJCKBATHO
OLICHUBATh BKJAJ K&KIOTO W3 YYaCTHUKOB TPYIIbI B PEIICHHE
paccMmaTpruBaeMoi mpoOIeMbI

11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

11.1

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbLHOMH MPOrPaMMBbI CpeIHEro 001ero 0dpa3oBaHus

JleMoHCTpHpOBaTh Ha MpUMEPAX poJib U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B PA3BUTHU COBPEMEHHOW TEXHUKHU
U TEXHOJOTHH, B IPAKTHYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKON KapTHUHBI MUpa

11.2

Y4uuThiBaTh TpaHUIBl MPUMEHEHHUS] H3YUYEHHBIX (QU3UUYECKHX MOJENEH:
TOYEYHBIN DJIJIEKTPUYECKUN 3apsf, sAepHas MOJENb aroMa, HYKJIOHHas
MO/JIe]Ib ATOMHOTO sJIpa MPHU pelIeHnH (PU3NIECKHUX 3a71a4

11.3

Pacno3naBath (uznueckue sBIeHUS (MPOLECcChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB QJIGKTPOJMHAMUKHA ¥ KBAaHTOBOW (U3WKU: DIIEKTpUYECKas
IPOBOJIUMOCTH, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JCHCTBHS
TOKa, B3aUMOJICHICTBHE MAarHUTOB, AJIEKTPOMArHUTHAsI WHAYKIUS, JICHCTBUE
MarHUTHOIO IIOJsl Ha MPOBOJAHMK C TOKOM W JBIXKYLIUICS 3apsn,
3JIEKTPOMAarHUTHbIE KoJIe0aHUs u BOJIHBI, IpSMOJIMHEHHOE
pacrpoCcTpaHeHHE CBETa, OTpaXXeHWe, IpesloMIeHue, HHTepdepeHuus,
TUQpakuus U MOJISIPU3alUs CBETA, AUCIEPCUS CBETa, (POTOIIEKTPHUUCCKUI
s dekr (porodaddexT), cBETOBOE NaBICHHE, BOSHUKHOBCHHE JIMHEHYATOTO
CIeKTpa  aToMa  BOJOpPOJAa,  €CTeCTBEHHAas M HCKYCCTBEHHAs




PaAMOAKTUBHOCTD

11.4

OnwuceIBaTh U3yYEHHBIC CBOWMCTBA BEIIECTBA (IJICKTPUYECKHUE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTb Ppa3IMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  SIBICHHUS  (IIPOIECCHI), HCIONB3YS  (pU3MUECKue
BEJIMYMHBI: JICKTPUUYCCKUN 3aps]], CHIIa TOKA, SJEKTPHUECKOE HANPSKEHNUE,
AJIEKTPUYECKOE COMPOTUBIICHHE, pa3HOCTh noTeHnuanos, JJC, pabora
TOKa, WHIYKIHMS MarHUTHOTO Tois, cuia Awmmepa, cwia JlopeHia,
WHIYKTHBHOCTD KATYIIKH, SHEPTHS 3JEKTPUYECKOTO M MarHUTHOTO TIOJICH,
NEepUOJl U YacToTa KOJICOaHWH B KOJIeOATEIbHOM KOHTYpE, 3apsii W cuja
TOKAa B TIPOIlECCE TapMOHMYECKHX OJICKTPOMArHUTHBIX KOJICOAHUH,
(OKyCHOE pacCTOsSHHE U ONTHYECKas Cuia JIMH3bI;, I[P ONUCAHHH
IMpaBUJIbHO TPAKTOBATb q)H3HqCCKHﬁ CMBICJI HCIIOJIb3YCMbBIX BCIWYHUH, HUX
0003HAUeHHsI W EIUHHIBI;, YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(GU3NYECKYIO BEJIMYUHY C APYTUMU BEIMUUHAMU

11.5

OnuceiBaTh H3Y4YEHHbIE KBAHTOBBIC SIBIEHUS M IPOLECCHI, HCHOJb3Ys
(¢u3nyecKue BEIUYUHBL: CKOPOCTh 3JIEKTPOMATrHUTHBIX BOJH, JJIMHA BOJHBI
M YacTOTa CBETa, SHEPrusl M HMITYJIbC (POTOHA, MEpHOA IOoJIypacrajia,
SHEpPrusl CBSA3M ATOMHBIX SJEp; NPH ONUCAHUU NPABUIBHO TPAKTOBATh
(Gu3NYECKUN CMBICIT UCTIOJIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHULIBL;
yKa3bplBaTh (HOPMYJIbl, CBSA3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIUYMHY C
JPYTUMH BEJTMUMHAMM, BEIYUCIATH 3HaUCHHE (PU3NUECKOI BETMUNHBI

11.6

11.7

11.8

AHanu3upoBarh (PU3NUECKHE MPOLIECCHI U ABICHUS, UCTIOIb3Ys (PU3NUECKUE
3aKOHBl W NPUHLOUIBL 3akoH OMa, 3aKOHBI IIOCJIEI0BaTENbHOIO U
HapajjIeIbHOTO COEAMHEHUs IPOBOJHUKOB, 3aKoH Jlxoyns — JIeHna, 3aKkoH
JIEKTPOMAarHUTHOW MHAYKLHNHU, 3aKOH INPSMOJIMHEHHOTO pacipOCTPaHEHHS
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI NPEJIOMIICHUS CBETa, ypaBHEHUE
OiHmreitHa an8  QoTorddexTa, 3aKOH COXpAaHEHHsS DHHEPruH, 3aKOH
COXpaHEHHMsI UMITYJIbCA, 3aKOH COXPAHEHHUs DJIEKTPUUYECKOTO 3apsija, 3aKOH
COXpPaHEHMsI MacCOBOIO 4YHcla, MOCTyNaTel bopa, 3aKOH pajnoOaKTHBHOIO
pacnaza; Mpu 3TOM pas3lInyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BbIpaXXeHHWE M ycjoBHs  (TpaHMIbI,  0OIacTH)
MPUMEHUMOCTH

OnpenensTh HampaBlIeHHE BEKTOpa HWHAYKIIMH MAarHUTHOTO  TOJS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTh H300pakeHHE, CO37aBacMOE IJIOCKHM 3€pPKajoM,
TOHKOM JIMH30U1

11.9

BrimmonsaTe OKCIICPUMCHTBI IO HCCICAOBAHHUIO (1)I/I3I/I'-ICCKI/IX SIBJICHUA U
MPOIIECCOB C UCIOJIB30BAHNUEM TPSMBIX M KOCBEHHBIX U3MEPEHUH; IPH ITOM
dbopmyaupoBath IpobieMy (3a1ady) U THIOTE3y YYEOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO 000PYI0BaHUS, POBOJUTE OIBIT
U GOpPMYJIHPOBATH BHIBOJIBI

11.10

OcyiecTBIITh MpsiMble M KOCBEHHBIE HM3MEpPEHUS (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMpPATh ONTHMAJIBHBIA CHOCOO HM3MEpPEHHUs W HUCIOIb30BaTh




MU3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUI

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (M3UYECKHUX BEIMYUH C HCIOJIb30BAHUEM
OPSAMBIX U3MEPEHUH; IpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBAThH
pe3ysbTaThl TOJYYEHHONW 3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BHUJE
TaOIHI U TPaUKOB, AETATh BBHIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHUS

Cobmoath mpaBuiia 0€30MacHOTO TPy/a IPH MPOBEACHUH HCCIICIOBAHUIT B
paMKax  y4eOHOTrO  3KCIEpPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW U
HpOGKTHOf/’I ACATCIBHOCTH C UCIIOJIb30BAHUECM U3MCPUTCIILHBIX YCTpOﬁCTB u
71ab0paToOpHOTO 00OPYIOBAHUS

Pemate pacuérHple 3aaud C SIBHO 3aJaHHON (DU3UYECKON MOJIENbIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHAIN3a YCJIOBUS
3aJa4uM BBIOMPATh (PU3UYECKYI0 MOJEINb, BBIICIATh (DU3HMUECKUE BETUYHHBI
U (QopMyIbl, HEOOXOAWMBIC JUIsi €€ pEeHIeHHsS, MPOBOAUTH PAcu€Thl U
OIICHUBATH PEATLHOCTH IMOJIYICHHOTO 3HAYCHHS (PHU3UIECKON BETHUNHBI

Pematsn Ka4CCTBCHHBIC 3aJa4du: BBICTPAaUBaTb JJOIT'M4YCCKHU
HCIIPOTHUBOPCUUBYHO ILICIIOYKY paCCY)KI[eHI/Iﬁ C Ol'IOpOfI Ha H3Y4YCHHBIC
3daKOHBI, 3dKOHOMCPHOCTHU U q)HSquCKI/IC SABJICHUA

Hcnonp3oBaTh  MHpuU  peUIeHHMH  y4eOHBIX  3aJad  COBPEMEHHBIE
UH(GOPMALMOHHBIE  TEXHOJOTHMH Ui  TIOUCKa, CTPYKTYPHPOBAHUS,
UHTEpPIpPETAllMM U TPEACTaBICHUS Yy4eOHOH U HAyYHO-TIOMYISpPHOU
uH(pOpMaIlMK, TONYYEHHONH W3 pa3IMYHbIX HCTOYHHKOB; KPUTHYECKU
aHAJIM3UPOBATH MOIyHaeMyr0 HH(HOPMAITHIO

OOBSCHATh TPUHIMIMBI JEHCTBUS MAalIWH, NPUOOPOB U TEXHHUECKUX
YCTPOMCTB;, pa3nuyaTh YyCIOBHS UX O€30MacHOr0 HCMOJIb30BAaHUS B
MOBCEIHEBHOM KU3HU

11.17

[IpuBonnTh MpUMeEpHI BKJIa/la POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKu, B OOBSCHEHHE NPOLECCOB OKPYKAIOLIEro MHUpPA, B
pa3BUTHE TEXHUKU U TEXHOIOTUN

11.18

Hcnonp30BaTh TeOpeTHUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM >KM3HU
st obecriedyeHust Oe3omacHOCTH Tpu  oOpallleHuu ¢ [pudopamMu U
TEXHUYECKHUMHU YCTPOMCTBaMH, JUISI COXPAHEHUS 3I0POBbS M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 IOBEICHUS B OKPYXKAIOLIEH cpene

11.19

PaGorate B Tpymie C BBIIOJHEHWEM pPa3IUYHBIX COIMAIBHBIX pOJIEH,
MJIAaHUPOBATh PadOTy TPYNIIBI, PAlMOHAIBHO PACIIPEACIIATh 00S3aHHOCTH U
IJIAaHUPOBATh JACATCIBHOCTh B HECTAHAAPTHBIX CUTyallMAX, aACKBATHO
OLCHMBATh BKJIaJ KaXJA0ro W3 YYACTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HponepﬂeMme IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. Hayunbie meTonaml
MO3HAHUA OKpYKarouiero mupa. Poib skcnepumMenTta
U TEOpUHM B IIpolleCC€ TO3HAHUA IPUPOABIL.
DKCIepuMEHT B (pu3uke

1.2

MonenupoBanue ¢u3uueckux  SBICHUH |
npoueccoB. Hayunble rumnortessl. Pusuueckue
3aKOHBI M TEOpuU. ['paHMLIBl NPUMEHHUMOCTH
¢busznueckux 3aKoHOB. [IpUHIMII COOTBETCTBHSL.
Ponb u w™ecto ¢usuku B  popmHupoBaHUU
COBPEMEHHOM  HAyyHOM  KapTUHBI  MHUpa, B
MPaKTUYECKON AEATEIbHOCTHU JIFOIEH

MEXAHUKA

2.1.1

KMHEMATHKA

Mexannueckoe — nBwkeHue.  OTHOCUTENIBHOCTD
MexaHuueckoro JBmxkeHus. Cucrema OTCuéra.
Tpaexropus

2.1.2

[Tepememienne, CckOpocTb (CpeAHsis  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHalIbHOM
TOYKH, UX MPOEKIUU HAa OCH CHCTEMbI KOOPIMHAT.
CrnoxeHue nepeMeIeHu U CI0KEHNE CKOPOCTEN

2.1

PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJMHEWHOE
nBrxkeHue. ['paduxku 3aBUCHMOCTH  KOOpPJAMHAT,
CKOpPOCTH, YCKOPEHMS, NYTH U IEepeMeIIeHUsS
MaTepUaJlbHOU TOYKU OT BPEMEHU

2.1.5

CBobomHoe majienne. Y CKopeHHue CBOOOTHOTO
HageHus

KpuBonuneiinoe JIBHOKCHHE. PaBHoMepHOE
JBUOKEHUE MaTEpPUAJIbHOW TOYKM IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHEHHAs CKOpocTh. [lepuon u
yactoTa. [{eHTpocTpeMHUTEIbHOE YCKOPEHNE

2.1.6

TexHu4eckue yCTpOMCTBA: CHUIAOMETP, ABUKEHUE
CHapsJ0B, LICIIHBIE U PEMEHHBIE IIepeJaun

2.1.7

[Ipaktuueckue paboTel. M3MepeHne MrHOBEHHOMH
ckopocTH. MccnenoBaHue COOTHOLIEHUS MEXITY




2.2

2.3

MyTSMH, IIPOUICHHBIMU TEJIOM 3a
HIOCJICIOBATENIbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpH PaBHOYCKOPCHHOM [BIDKCHHHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3yueHue ABHIKEHHS
apuKa B BS3KOW XUIKOCTU. V3ydeHne ABMIKEHHS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

291 IIpunuun orHocutensHOocTH ['anmunes. Ilepsbiid
o 3akoH Hetotona. MHeprumaabHbie CHCTEMbI OTCUETA

2.2.2 Macca Tena. Cuna. [IpuHuun cyneprno3unuu cui

Bropoii 3akoH HproTOHA 1711 MaTEpUAIBHON TOYKH B
223 uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HploTOHa /U1 MaTepUaIbHBIX TOYEK

2924 3akoH BceMUpHOTO TiAroTeHus. Cuna TSHKECTH.
o [TepBast KOCMUYECKasi CKOPOCTh. Bec Tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka

Cuna Ttpenuss. Cyxoe Ttpenue. Cuiia TpeHUS
296 CKOJIbXKEHHUS M cuiia TpeHus mokos. Koadduuument

TPCHUA. Cuna CONMPOTUBJICHUA TIPpHU ABUXCHUHW TCJIa
B X KMAKOCTH HJIM I'a3€

557 [TocTymaTensHOe ¥ BPAIATENbHOE  JBHIKEHHUE
o abCOJIFOTHO TBEPIOIO Tela

MOMEHT cuiIbl OTHOCHTEIBHO OCH BpPAILEHUS.
2.2.8 IIne4o cuibl. YciioBus paBHOBECHS TBEPAOIO TENA B
NCoO

TexHuueckue YCTpOﬁCTBaI MHNOAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

229

[Ipaktuueckne pabotel. M3ydeHue ABMKEHUS
Opycka 10 HAaKJIOHHOM IJIOCKOCTHU MO AeHCTBHEM
HecKosbkux cui. MccienoBanue 3aBUCHMOCTH CHJI

2.2.10 VIOPYTOCTH, BO3HUKAWOIUX B JaehopMupyeMoit
NpYXXUHE W PE3MHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccrnenoBanue yCIOBUN pPaBHOBECHS
TBEPJOTO TEJa, UMEIOIIETO OCh BPAILIEHUS

3AKOHBI COXPAHEHNM A B MEXAHUKE

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
2.3.1 MaTepHaAIbHBIX TOYEK. VIMITyJIbC CUIIBI 1 U3BMEHEHHE
MMITyJIbCa TeJla

232 3akoH coxpaHeHust umiyiabca B MICO. PeaktuBHoe

IBIDKEHHE

233 Pabora cuiier




234

MOIIHOCTD CHJIBI

235

2.3.6

2.3.7

Kunernueckass dSHeprusi MarepuaibHOH  TOUYKH.
TeopeMao KMHETUYECKOW JHEPIUHU

[TorennmanpHas >Heprus. [loTeHnManbHas SHEPrUs
yIpyro nehopMUPOBAaHHON MIPY>KUHBI.
[ToTenmanpHas SHEPrUs Teja BOJM3M MOBEPXHOCTH
3eman

HOTCHHH&J’IBHHC N HCIIOTCHUMWAJIbHBIC CHUJIBI. CBs13b
pa6OTBI HCIMOTCHLIHAJIBHBIX CHJI C HW3MCHCHHEM
MEXaHUYeCKOM OHCPIrun CHUCTCMbI TCII. 3akoH
COXpaHCHUA MeXaHUYeCKOM OHCPIun

2.3.8

Ynpyrue u Heynpyrue CTOJIKHOBEHUS

239

2.3.10

TexHuueckue  yCTpOMCTBA:  JBM)KCHHE  PaKeT,
BOJOMET, KOIIEp, IPYKUHHBIN UCTOJIET

[TpakTuueckue padotel. 3ydeHne cBA3M CKOPOCTE
Tel Mpu Heympyrom ynape. MccnemoBanue cBS3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHMYECKOM
SHEPrUM Temna

3 MOJIEKVYJISIPHASA ©®U3UKA U TEPMOANHAMUKA

OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU
OcHoBHbIE IOJIO>KEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOW Teopuu. bpoyHOBCKOE IBUKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOACHCTBUS
4acTHUL BellecTBa
Monenu cTpoeHHsl ra3o0B, XHJIKOCTEH U TBEPIBIX

3.1.2 Tel U OOBSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE
ITUX MOJEIeH

313 Macca MOJIEKYJL. KomnuectBo BEIIECTBA.
[TocrossnHas ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa U eé

n3mepenue. [llkana remneparyp Llenscus
Monens upeanbHOoro rasza. OCHOBHOE ypaBHEHHUE

3.1.5 MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HJEATIBHOTO
rasa
AOcomroTHass Temmeparypa Kak Mepa CpeaHen

3.1.6 KMHETUYECKOM DHEPruy  TEIUIOBOIO  JBUIKEHUS
yactul rasa. [llkana remneparyp KenbBruna

317 VpaBuenue Knaneiipona — MengeneeBa. 3akoH
JlanpToHa

318 I"azoBbIe 3akOHBI. 301ponecchl B naeanbHOM rase ¢

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,




u30Xx0pa, n3odapa

3.1.9

3.1.10

TexHuuyeckue ycTporucTBa: TepMOMETp, OapomeTp

[IpakTrueckue paboTel. MI3MepeHne maccsl BO3ayxa
B KJacCHOW KoMmHare. MccienoBaHue 3aBUCUMOCTH
MEXIy IapaMeTpaMH COCTOSIHHS Pa3peKEeHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

322

TepMmoguHamuyeckas cucTeMa. Buytpennss
SHEPTUsl TEPMOJAUHAMUYECKON CUCTEMBI U CHOCOOBI
€€ N3MeHEeHNA

KomnyecTBO TEmJIOTHI H pa60Ta. BHYTpeHHHH
OHCPIrusa OJHOATOMHOI'O HICAJIBHOI'O I'a3a

323

Bunsr TEIUIONEePEIaYun: TEIIONPOBOJHOCTb,
KOHBEKUMUA, M3JIy4eHHue. TermoéMKOCTh  Telna.
VYnaenpHass  TEIUNIOEMKOCTb  BellecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpeiaue

324

IlepBbiii 3ak0H TepMOAMHAMUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCAM.
I'padmueckas uHTepnperanus paboThl raza

3.2.5

Teniosrie MAaIIIUTHBI. [TpunHIUTIBI JIIEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpazoBanusi >HEpruu B
TEIJIOBbIX MamuHax. Koadduiuent mone3noro
nevicteus (nanee — KI1/1) termmoBoit Mamunubl. [{ukin
Kapno u ero KII[{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTuMocTh
IIPOLIECCOB B IpupoAe. TeloBble JBUTATEINH.
DKOJIOTHYECKUE TTPOOTIEMBbI TEIIJIOIHEPTETHKH

TexHUuecKknue yCTpONCTBA: JBUraTellb BHYTPEHHETO
Cropanusi, ObITOBOI XOJOJMIbHUK, KOHIUIIMOHED
[IpakTnueckue pabotel. M3mepenue ynenbHOI
TEIJIOEMKOCTH

33

ATPETATHBIE COCTOSAHNU A BEILIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

332

Hap006pa3OBaHHe N KOHACHCAlM:A. I/ICHapCHI/IC )51
KUIEHUEe. YIelbHas TeIoTa Hap006p3.30BaHI/I$I.
3aBHCHMOCTD TEMIICPATYPhbI KUIICHUA OT AaBJICHUSA

AOCONIOTHAS ¥ OTHOCUTEbHAS BIIAYKHOCTh BO3JIyXa.
Hacebiennsii nap

3.33

Teépnoe Ttemo. Kpucrammmueckue u amopdHbIe
Tejla. AHM30TPONUSA CBOMCTB KpUCTaIIOB. JKunkue
Kpuctayyibl. CoBpeMEHHbIE MaTepHaIb

334

[InaBienne M KpucTauM3auus. Y AeiabHAsl TEIIOTa




riaBnenus. Cyonumanus

3.3.5 VYpaBHeHuUe TEII0BOro OanaHca
Texnuueckue YCTPOMCTBA: TUTPOMETP u
136 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU MOTYUCHHS
o COBPEMEHHBIX  MaTepuajlioB, B TOM  YHCJIE
HAaHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTUU
337 [Tpaktuyeckue paboTel. M3mepeHue BIIAXKHOCTH
o BO31yXa
4 OJIEKTPOIMHAMUKA
OJIEKTPOCTATHUKA
411 DneKkTpu3anus Tell. JJeKTpU4eckuid 3apsa. Jlsa
o BHUJIa 3JIEKTPHUYECKHX 3aPsI0B
4.1.2 [IpoBOIHUKY, AUBIIEKTPUKHU U MOTYIIPOBOAHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
4.14 B3aumopeiictBue 3apsaaoB. 3akon Kynona
DnexTpuueckoe ToJIe. HanpsokéHHOCTD
4.1.5 aNeKTpuueckoro mnois. [lpuHuun cynepnosuuuu.
JIluHuK HanpsHKEHHOCTH AIEKTPUYECKOTO MO
416 Pabota CUII AIEKTPOCTATUUECKOTO TOJISL.
o IMotennuain. Pa3HOCTh MOTEHIIMAIOB
4.1 [IpoBOIHUKM ¥  JOUANEKTPUKA B TMOCTOSSHHOM
4.1.7 ANEKTPUUYECKOM noJe. Husnexrpuueckas
MIPOHUIIAEMOCTD
OnextpoéMkocTs. KoHaeHcartop. DNEeKTpOEMKOCTb
4.1.8 IUIOCKOTO KOHJAEHCAaTopa. OHEPrusl 3apsKEHHOTO
KOH/JIEHCATOpa
Texauueckue YCTpOMCTBA: AJIEKTPOCKOII,
419 AIEKTPOMETP, AJIEKTPOCTATHYECKAs 3aIuTa,
o 3a3eMJIEHHE  DJIEKTPONPHOOPOB,  KOHJIEHCATOP,
KCEPOKC, CTPYWHBIN IPUHTED
4110 [IpakTnueckue paboTEHL. N3smepenne
o 3IEKTPOEMKOCTH KOHIEHCATOpA
ITOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJJAX
YcenoBus CyIIIECTBOBAHUS TTOCTOSTHHOTO
4.2.1 aneKTpuueckoro Toka. Mcrounuku toka. Cuna Tokxa.
ITocTosiHHBIN TOK
4.2 4.2.2 Hanpspokenue. 3akon Oma jy1s ydacTka Lenu
493 DIIEKTpUUECKOE CONIPOTHUBJICHHUE. VYnensHoE
o COIPOTHBJIEHHE BELIECTBA
474 [TocnenoBarenbHOE, TMapaieIbHOE, CMEIIaHHOE

COCAMHCHUC ITPOBOIHUKORB




4.2.5

PabGora snextpuueckoro Ttoka. 3akoH J[lxoyms —
Jlenna

4.2.6

4.2.7

4.2.8

MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTponBwkymas cwia (mamee — DOJIC) wm
BHYTPCHHEE CONPOTUBJICHUE MCTOYHHKA TOKA.
3akoH OmMa TUTSI MTOJTHOU (3aMKHYTOM)
anleKkTpruecKoi nernu. KopoTkoe 3amMbpIkaHue

DONEeKTpOHHAs MPOBOJUMOCTb TBEPIBIX METAJIIOB.
3aBUCHUMOCTh ~ COINPOTUBICHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

Onektpuueckudi Tok B  Bakyyme. CBoiicTBa
AIIEKTPOHHBIX ITYYKOB

4.2.10

4.2.11

[TonynpoBonnuku. CoOcTBeHHass M HpUMECHas
IIPOBOAMMOCTh IOJIYIPOBOAHUKOB. CBoiicTBa p-n
nepexoza. [lomynpoBoaHukoBsie mpruOOpPHI

BJ'IGKTpI/I‘ICCKI/Iﬁ TOK B QJICKTPOJINTAX.
BJ'ICKTpOJ'II/ITI/I‘leCKaH Jucconuanmus. :‘)J'IGKTpOJ'II/IB

4.2.12

DneKTpuuecKkuii Tok B Trazax. CaMOCTOATENbHBIN U
HECAMOCTOSITENIBHBIA  pa3psa. Pasznuunbple  TUIBI
CaMOCTOATENBHOrO paspsana. Monnus. [1nazma

4.2.13

TexHUYecKrne yCTpOMCTBA: aMIIEPMETP, BOJIBTMETD,
peocTaTt, HICTOYHUKHA TOKa, 3JIEKTPOHArpeBaTeIbHbIE
puOopHI, 3JIEKTPOOCBETUTENBHBIE pUOOPHI,
TEPMOMETP CONPOTHUBIIEHUS, BAKYyMHBIA JIHOJ,
TEPMUCTOPHI u (bOoTOPE3UCTOPHI,
MTOJIYTIPOBOXHUKOBBIN TUOM, TAJIbBAHUKA

4.2.14

11 KIIACC

Kon
pasaeia

4

Koanposepsiemoro

JIEMEHTA

[TpakTnueckue paboThl. l3yueHue cmemIaHHOTO
COEJIMHEHUS PE3UCTOPOB.

W3mepenne OJIC ucTOUHHMKA TOKa M €0
BHYTPEHHETO COIIPOTHBIICHUS. Habmonenue
AIIEKTPOJIN3A

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OJIEKTPOIMHAMUKA

4.3

MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAYKINA

43.1

ITocTostHHEIE MAaTrHUTEI. B3aumonelictBue
IIOCTOAHHBIX MAIrHUTOB




MarnuTtHOe 1nosne. BeKTOp MarHUTHONW MHAYKIIMH.
[Ipuniun cynepno3uuuu. JIMHUM MarHUTHOMN

4.3.2 MHAYKIMU. KapTuHa TUHUA MarHUTHOW MHIYKIIMU
IIOJISI IOCTOSIHHBIX MAarHUTOB
MarnuTtHOe 1ose mpoBOJHUKA ¢ TOKOM. Kaprtuna
JUHUW TOJs JJIUHHOTO MPSIMOTO MPOBOJAHUKA U
433 3aMKHYTOT'O0 KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKUA C
TOKOM. OmbiT  Opcrena. BzaumoneiictBue
MIPOBOJIHUKOB C TOKOM
434 Cuita Amriepa, €€ MOJlyJib M HallpaBJICHHUE
Cuna JlopeHua, €€ MoAyidb U HalpaBJICHHE.
435 JBr>keHre 3apspKeHHOM 4YacTHUIbI B OJHOPOJIHOM
MarHuTHOM noJie. Pabota cunsl Jlopeniia
4.3.6 SIBneHne 3NeKTPOMarHuTHOM MHIYKIUU
4.3.7 [ToTok BeKTOpa MAarHUTHOM MHAYKLUU
438 OJAC wuHaykuuu. 3aKOH  3JIEKTPOMArHUTHOU
e uHaykiun Papanes
Buxpesoe snexrpuyeckoe nose. 3C uHAYKIINU B
4.3.9 IIPOBOJAHMKE, JABWXKYIIEMCS IOCTYHaTeIbHO B
OJIHOPOJIHOM MarHUTHOM I10JI€
4.3.10 [TpaBumno Jlenma
4311 NunyktuBHOCTh. SIBNeHne camounaykuuu. J/C
o CaMOUHYKIIHH
4.3.12 DHeprusi MarHuTHOTO TOJISI KATYIIIKA ¢ TOKOM
4.3.13 DNEeKTpPOMarHUTHOE T0JIe
TexHU4YEeCKHE YCTPONCTBA: TTOCTOSSHHBIE MAarHUTHI,
4.3.14 JJIEKTPOMArHUTBHI, JJIEKTPOABUTATENb, YCKOPUTEIN
AJIEMEHTApHbIX YaCTHUIl, UHIYKIIMOHHAS NI€Yb
[TpakTueckue paboTbl. M3ydyeHne MarHUTHOTO
MOJIsl KaTyIIKA ¢ TOKOM. MccinenoBanue aeicTBus
4.3.15 IIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue SABJICHHUA BHGKTpOMaFHHTHOﬁ

WHIYKIAH
5 KOJIEBAHUA 1 BOJIHBI
MEXAHUYECKUE U 3JIEKTPOMATHUTHBIE KOJIEFAHUA
KonebarensHast cucrema. CBoOOIHBIE KOI€OaHMS.
5.1.1 I'apmonnueckne xosebanus. Ilepuon, dacrora,
5.1 amMIIuTyAa u ¢asza KojaeOaHi
5.1.2 [IpyXuHHBIA MassTHUK. MaTeMaTU4eCKUil MaITHUK
513 YpaBHeHue rapMOHUYECKUX KoJIeOaHuH.

Kunemarnueckoeu JUHaAMHUYCCKOC OIIMCAaHUEC




5.2

KOJIE0ATEIBHOTO ABVKECHUS

[IpeBpamienue SHEpruM TIpU TAPMOHUYECKUX
Konebanusax. CBsA3p  aMIUIUTYAbl  KoJieOaHUUH

>-1.4 UCXOJHOM BEJIMYMHBI ¢ aMIUTUTYIaMH KoJjiecOaHmi
€€ CKOPOCTHU U YCKOPEHHUS
KonebaTenbHbIii KOHTYP. CBoOopanbIe
AJICKTPOMArHUTHBIE KOJEOAHWS B  HJCATHLHOM
5.1.5 KoJIe0aTeIbHOM  KOHType. AHAJIOTHS  MEXIY
MEXaHUYECKHUMU u AJIEKTPOMArHUTHBIMH
konebanusmu. ®opmymna Tomcona
516 3aKOH COXpaHCHHWS SHEPIMHM B  HJICATHHOM
o K0JIe0aTEIbHOM KOHTYPE
BreinyxaeHnbie MeXaHHYECKHUE KoJIe0aHusl.
5.1.7 Pe3onanc. Pe3onancHas kpuBas. BbIHYXIEHHbIE
AJICKTPOMArHUTHBIE KOJICOaHMS.
518 [Tepemennsblil Tok. CHHYCOUJAIbHBIN IIEPEMEHHBIN
o TOK.
51.9 MoIHOCTh MEPEeMEHHOTO TOKAa. AMIUIUTYIHOE U
o JENCTBYIOIIEE 3HAUEHUE CUIIBI TOKA ¥ HANPSKEHHS
Tpanchopmarop. IIpousBoacTBo, mepenavya u
notrpebieHue ANEKTPUUYECKOM SHEPTHH.
51.10 DKONOTUYECKEe  PUCKA  TpPH  MPOHU3BOJACTBE
o SIIEKTPHYECKOI SHEPTHH. KyneTypa
WCIIOJIb30BaHUS JICKTPOIHEPTHH B ITOBCEIHEBHOM
JKU3HH
5111 TexHuueckue YCTPOMCTBA: ceifcmorpad,
o AIIEKTPUYECKUH 3BOHOK, TUHUH JIEKTpOrnepe1ad
[TpakTHdeckue paboTHI. HccnenoBanue
3aBHCHMOCTH MEPUOJIa MAIIbIX KoeOaHuil rpy3a Ha
5112 HUTH OT JJWHBL HUTH W MacChl Tpy3a.

HccnenoBanue NNEpEMCHHOTO TOKa B MLCIIKM U3
IMOCJIEIOBATEIbHO COSIMHEHHBIX KOHACHCATOpa,
KaTylIKu U pe3ucTopa

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHuveckue BOJTHBI, YCIIOBHSI
591 pacnpocTpaHeHusI. [Mepuo. CkopocTh
o pacpocTpaHeHus U JUIMHA BOJIHLL [lonepednsie u
IPOJIOTIHBIEC BOJTHBI
500 Wutepdepeniuss u audpakius MeXaHHYECKUX
o BOJIH
5913 3Byk. CkopocTb 3ByKa. I'poMKkocTh 3ByKa. BricoTa

toHa. TemOp 3ByKa




5.3

524

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3JTYUYECHHS
AJIEKTPOMArHUTHBIX BOJH. B3auMmHas opueHTanus
BeKTOpoB E, B 1 U B 3J€KTpOMAarHUTHON BOJIHE B
BaKyyMme

525

CBolicTBa 3JIEKTPOMArHUTHBIX BOJH: OTpa)KE€HUE,
IIPEIOMIICHUE, noJisipu3anus, nudpakus,
untepdepeniusa. CKOPOCTb 3IEKTPOMArHUTHBIX
BOJIH

5.2.6

5.2.7

5.2.8

Illxkana »smeKTpOMarHUTHBIX BOJH. lIpumeneHue
AJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

[lpyuHIMIBI ~ paguoCBsi3W U TENEBUICHHUSL.
Panuonokanus. DIeKTpOMarHUTHOE 3arpsi3HEHUE
OKPYXAaIOILEH Cpeabl

TexHuueckue yCTpoOiicTBa: MY3bIKaJIbHbBIE
MHCTPYMEHTBI, YJIbTPa3BYKOBasi JAMAarHOCTUKA B
TEXHUKE W MEIUIMHE, pajap, paAuoONpHEMHUK,
TeJEeBU30p, aHTeHHa, TenedoH, CBY-neub

OIITUKA

5.3.1

5.3.2

IIpsMonuHENHOE  pacIpOCTpPAaHEHHWE CBETa B
oaHopo HOM cpene. JIyu cBera

OtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenne n300pa>keHHi B INIOCKOM 3epKalie

533

HpCHOMHeHI/Ie CBeTa. 3aKOHBI MMpECJIOMJICHUSA CBETA.
AOCOIIOTHBIN TTOKa3aTellb IMPEIIOMJICHUA

534

535

Ilonnoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIil
YTOJI OJIHOTO BHYTPEHHETO OTPAXKEHUS

I[I/ICHepCI/IH cBeta. CIIOKHBIN cocTaB 0€JIoro cBeTa.

LBet

5.3.6

Coluparonue U pacceuBaronue JWUH3BL. TOHKas
nrH3a. POKYCHOE PACCTOSHUE W ONTUYECKas CUJia
TOHKOM JuH3bL. [locTpoenue un3z00pakeHUil B
coOMparIIMX U pacceuBaromx JuH3ax. Gopmyna
TOHKOI JIMH3EL. Y BelIMUEHHUE, TaBaeMOE JINH301

5.3.7

IIpenenst IIPUMEHUMOCTH F€OMETPUYECKON
ONTHUKH

5.3.8

WnTepdepenius ceera. KorepeHTHbIE HCTOUHUKH.
Ycnosus HaOIoAeHUs MaKCHMYMOB u
MUHMMYMOB B HMHTEP()EpPEHIIMOHHON KapTHHE OT
JIBYX CHH(pa3HBIX KOT€PEHTHBIX HICTOYHUKOB

5.39

Hudpakuus cBera. JudpakimonHas pemérka.
YcnoBue HaOMIOCHNS TIIaBHBIX MaKCHMYMOB IIPH
NaJeHUd  MOHOXPOMAaTH4YEeCKOr0  CBeTa  Ha




TU(PPAKIUOHHYIO PEIETKY

5.3.10 [Tonsipuzanust cBera
Texnuueckue YCTPOMCTBA: OYKH, aymna,
5311 ¢doroanmnapar, IIPOEKIIMOHHBIN anmnapar,

MHUKPOCKOII, TEJECKOIl, BOJIOKOHHasl  OITHKA,
TudpakuoOHHAs PelETKa, TOISIPOU]

[Tpaktuyeckue paboThl. VM3MmepeHue mokazaTens
MPEJIOMIICHUS. HccnenoBanme CBOMCTB
n3o0pakeHui B nuH3ax. HaOmronenue mucriepcuu
CBeTa

5.3.12

BJIEMEHTAI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['panuribl IPUMEHUMOCTH KJIaCCUYECKOM
6.1 MexaHuKu. [locTynaTel TEOpUH OTHOCUTEIBHOCTH:
' MHBAapUAHTHOCTb MOJYJII CKOPOCTH CBETa B

BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTH DWHIITEITHA

OTHOCHUTENHLHOCTD OJHOBPCMCHHOCTHU.

6.2
3aMmeUIeHHE BPEMEHHU U COKPAILIEHUE JIUHBI

6.3 DHeprusi U UMITYIIbC CBOOOTHON YaCTHIIBI

CBsi3b  Macchl € DJHEprueil M HUMIYIbCOM
6.4 CBOOOJHON 4YacCTUIBl. DHEPTUs MOKOSI CBOOOIHOM
YaCTHUIIBI

KBAHTOBAA ®U3UKA

7.1

7.2

SJIEMEHTEI KBAHTOBOI OIITUKU

@ortonsl. ®opmyna Ilnanka cBgA3u dHEpruu
7.1.1 ¢doToHa € ero 4yacToTod. DHEprusi U HUMILYJIbC
dortona

OtkpeiTHE U UccaenoBanue Gorodpdexra. OnbITH
A.T'. CtoneroBa. 3akoHbl (hoTOdIPdeKTa

VpaBHenne OifHmreiiHa s QoTodddexTa.
«Kpacnas rpanuma» ¢potodrddexra

7.1.4 Hasnenue cera. OnbitTel I1.H. JIeOeneBa

7.1.5 XUMHUYECKOE JIEUCTBUE CBETA

TexHuueckue yCTpOICTBA: (hoTOdIEMEHT,
(dboTomaTYMK, COTHEUHAsE OaTapesi, CBETOIUO]]

CTPOEHUME ATOMA

Mopnenb aroma Tomcona. OnbiTer Pezepdopnaa mo
7.2.1 HCCIIEIOBAHUIO CTpOoeHUs aToma. [InmanerapHas
MoJieIb aToMa

IToctynarel bopa. HW3mydeHue U IOIVIOIICHHE
7.2.2 (OTOHOB TpU MEpPexoj/ie aToMa C OAHOTO YPOBHS
sHepruum Ha npyrou. Buaer cnektpoB. Cnektp




7.3

YPOBHEH 3HEPruu aTomMa BOJOpOJa

7.2.3

7.2.4

BosHoBbie cBolicTBa yactuil. BonHbl ae bporins.
KopmyckynsapHo-BomHOBOH ayanusm. Jludpakuus
AJIEKTPOHOB Ha KpUCTaJLIaxX

CHoHTaHHOE€ U BBIHYXKJECHHOE  M3JIy4YCHHE.
YCTpoiCTBO U MIPUHITUIT pabOTHI Ja3zepa

7.2.5

TexHu4ecKknue yCTpOMCTBA: CIEKTPAJIbHBIN aHAIIN3
(criexTpockoI), 1a3ep, KBaHTOBbIM KOMIIBIOTED

7.2.6

[TpakTuyeckue paboThI. Habnronenue
JIMHENYaTOro CreKkTpa

ATOMHOE APO

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

Meronsl HaOJII0ICHUS u perucTpanuu
AJIIEMEHTAPHBIX YaCTHUIL

OtkpeiThe pagnoakTuBHOCTH. OnbIThI Pe3epdopaa
0  ONPEACICHHUI0O COCTaBa  PaHMOAKTHBHOIO
usnydenusi. CpoiictBa anb(a-, Oera-, ramma-
I/I3J'Iy‘~IeHI/I$I. BJII/DIHI/IG paI[I/IoaKTI/IBHOCTI/I Ha XHUBBIC
OpPTraHU3MBbI

OTkpeiTHEe TpOTOHA U HeWTpoHa. HykinoHHas
Mozenb snpa ['eitsenOepra — MBanenko. 3apsif
saapa. MaccoBoe unciio sjapa. M3o0tomnsl
Anbda-pacniaf. DJEKTPOHHBIM W TMO3UTPOHHBIN
Oerta-pacmas. Namma-u3nyuenue. 3aKkoH
paZMoaKTUBHOTO pacmaja

DHeprus CBS3M HYKJIOHOB B sifipe. SIepHbIC CHITBI.
Jedext macchl siapa

7.3.6

7.3.7

7.3.8

SInepusle peakuuu. [lenenve u CUHTE3 SAEp

Snepusiii  peakrop. TepMoOsIepHBI  CHUHTE3.
[TpoGnemMbl U MEpCHEeKTUBBI AJIEPHON IHEPTrEeTHKH.
OKOJIOTUYECKHE ACIIEKTHI SIIEPHON IHEPTETUKU

OneMeHTapHble 4acTUlbl. OTKpPBITHE ITO3UTPOHA.
@DyH1aMEHTaJIbHBIE B3AUMOICHCTBU

7.3.9

7.3.10

TexHu4eckne yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunscona, siaepHblif peakTop, arToMmHas 6ombOa
[Tpaktuyeckue pabotel. HccnenoBanue TpekoB
yacTuIl (10 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro neba. Co3Be3nwusi, spKue 3BE3IBI,
IUIAHETHI, UX BUAUMOE IBIIKEHUE

8.2

Conneunas cucrema. IlnaHeTsl 3eMHOM TpyIIBIL.
IInaHeTel-TUranTbl U UX CIIyTHUKH, KapJIMKOBBIC




mwraneTsl. Masbie Tesa COMHEYHON CUCTEMBI

8.3

8.4

Comnne, ¢otochepa m armochepa. ConHeunas
AKTUBHOCTh

Uctounuk sneprun CosHia v 3BE311

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU: Macca,
CBCTHMOCTb, pamuyc, TeMIiepaTrypa, UX
B3aMMOCBs3b. [[narpaMMma «CHeKTpajibHbIN KIJIAcC —
CBETUMOCTDY. 3BE3 bl TJIaBHOU
MMOCJICIOBATEILHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTDBY IS 3BE3] IJ1aBHOM
MMOCJIEIOBATEILHOCTH

8.6

Buytpennee crpoenue 3BE3n. CoBpeMEeHHbIE
MIPEACTABICHUS O TMPOUCXOXKIACHUU W DBOJIIOIHH
CoJHia ¥ 3B€31. DTallbl JKU3HU 3BE3]]

8.7

Mneunslii Ilyte — Hama 'anaktuka. CnupanbHast
cTpykrypa ['anakTuku, pacnpeneneHue 3B€31, rasa
u e, llonoxxenue u nwxenue ConHua B
lNanaktuke. [1nockas u chepuueckas MoACUCTEMBI
lManaktukn

8.8

8.9

8.10

Tunbl ramakTuk. PaguoralakTMKd HW  KBa3apsbl.
UeEpHbie IbIpHI B iApax rajlaKTUK

Bcenennas. Pacmmpenue BceeneHHoill.  3akoH
Xabb6mna. Pa3zberanue ranaktuk. Bo3pact u paguyc
Bcenennoit, teopus bonbmoro B3peiBa. Mojenb
«ropsuer Beenennol». PenukroBoe usinyuenue

MacuirabHas CTpPYKTypa Bcenennoi.

MeraranakTuka. Hepeménnsie poOIeMbl
aCTPOHOMHUH




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpamMMbl CpeIHEro 001ero
TpedoOBaHMS oOpa3zoBaHus

ChopmupoBaHHOCTE YMEHHH pacro3HaBaTh (HU3WUECKUE SIBIICHUS

(Hpoueccm) H OOBICHATH UX HA OCHOBE HN3YUCHHBIX 3aKOHOB

BJIaI[CHI/IC OCHOBOIIOJIararommuMun (1)I/ISI/II-IGCKI/IMI/I IIOHATUAMHA n

BCJIIMYNHAMHU, XapPAKTCPU3YIOILITUMU (I)I/I3I/I‘IGCKI/IC IMpOICCChI

ChopMHpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJIEKYJISIPHOM buzuku u TEPMOJIUHAMUKH,
ANEKTPOAUHAMUKH, KBAHTOBOM (DM3MKH JJIsl aHaIW3a U OObSICHEHHUS
SIBJIGHUH MHUKpPOMHpa, MakKpoOMHpa M MeraMupa, pa3jiuyaTh YCJIOBHUS
3 (rpanuIpl, 001aCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOIMi xapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB M OIPaHHMYEHHOCTb
HCIOJIb30BaHMS YaCTHBIX 3aKOHOB; aHAIW3HPOBaTh (PU3HMUECKHE
MPOLIECChl,  HMCMOJb3ysl ~ OCHOBHBIE  TIOJIOKEHHUS, 3aKOHBl U

3aKOHOMCPHOCTHU

CpopMHUpPOBAaHHOCTh YMEHHS pa3iMyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYeCKuX TeNl U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTh yMEHHS pelIaTh pacu€THhIE 3aqaud C SBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (PU3NYECKOW MOJENbI0: HAa OCHOBAHUU
aHajM3a YyCJIOBHUsI BBIOMpaTh (U3MYECKHE MOCIIH, OTBEYAIOIINE
TpeOOBaHUAM 3a/1a4H, TPUMEHSITH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
5 U moCTynarhl  (PU3MYECKUX  TEOpHd  TpU  HCIOIH30BAHUU
MaTeMaTUYECKUX METOJIOB PEIICHHsS 3a/iay, MPOBOJIUTH PACUYEThl HA
OCHOBAaHWHU WMEIONTUXCS JAHHBIX, aHAIN3WPOBATh pE3YyJIbTaThl |
KOPPEKTUPOBAaTh  METOJIBI  pemieHuss ¢  y4ETOM  TOJyYeHHBIX

pe3yabTaTOB

Pemarp xadecTBeHHbIE 3ajaud, TpeOyrolIMe MPUMEHEHHs] 3HAHUN U3
pPa3HBIX pa3lelioB IIKOJBHOTO Kypca (DU3WKH, a TakkKe WHTETrpaIruu
6 3HaHUN W3 JPYyrUX [PEIMETOB E€CTECTBEHHOHAYyYHOI'O  IUKJIA!
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PACCYy)XJACHUW C OMOpod Ha

HU3Y4YCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U Q)HSH‘IGCKI/IG SIBIICHUS




Bianenue OCHOBHBIMU METOAAMU Hay4HOI'0 MO3HAaHUS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOJUTH IMPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MUECKUX BEJIUYUH, BBIOMpAs ONTHUMANbHBIA CHOCOO
M3MEPEHUSI U UCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEUIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIIEJOBAHUE 3aBUCHUMOCTEH (U3NYECKUX
BEIMYMH C HCHOJB30BAHUEM TMPSAMBIX HM3MEPEHHUU, OOBSICHATH
MOJIy4YE€HHBIE PE3yJbTaThl, UCIONb3Yd (DU3HMUECKHE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUiia OE30MacCHOTO Tpyaa
IpU MPOBEACHUHU HCCIECIOBAHUN B PaMKax Y4eOHOIO AKCIEpUMEHTa U
y4eOHO-HUCCIIEIOBATEILCKOM  JCSITEIBbHOCTH C  MCIOJIB30BAHUEM
UMGPOBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W JIaDOpaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ YMEHHH  aHANUM3UpOBaTh M OLIGHUBATH
MOCJIEeICTBHS OBITOBOM M MPOW3BOJCTBEHHOM JIEATEILHOCTH YEIIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAaMH, C TMO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; MpeACTaBICHUI o palOHAIBHOM
[IPUPOJIONOIB30BaHUM, a  TakkKe  pPa3yMHOM  HCIOJIb30BAaHUU
JOCTMKEHHN HAyKM W TEXHOJIOTUW JUId JaJbHEWIIEr0 Pa3BUTHS

4eJI0BEUYECKOro OOIIECTBA

10

OBnazneHue pa3nuuHbIMH croco0amMu  paboTel ¢  uHMOpManuen
¢u3nyeckoro  coaepkKaHWs €  HCIOJb30BAaHHUEM  COBPEMEHHBIX
UH(GOPMALIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKHU JOCTOBCPHOCTU nonyqaeMoﬁ I/IH(I)OpMaI_II/II/I

ChopmupoBaHHOCTH ~ YMEHUH  NPUMEHSATH  OCHOBOIMOJATAIOIINE
ACTPOHOMHUYECKHE TIOHATHS, TEOPUUM M 3aKOHBl Ui aHaau3a u
00BsICHEHHUST (PU3MUYECKUX MPOIECCOB, MPOUCXOIAININX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTHUYECKON Cpele; JBUKEHHUS

HeOECHBIX TEJI, DBOIIOLUHY 3BE€311 1 Beenennon




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
11O ®PU3UKE

Kon Kon
pasaena/re 3J1eMeH IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
MbI Ta
1 MEXAHUKA
1.1 KMHEMATHKA
11 Mexanuueckoe JIBUKECHHUE. OTHOCUTENBHOCTh
o MEXaHM4YeCKoro ABmwkeHusd. Cucrema orcyéra
MarepuasbHas TOUKA.
TPacKTOpHA
Eé& pamiryc-BexTop:
7(t)=(xlr) ) =(0)),
TPaeKTOpII,
IepeMelleHIIe: by
1.1.2 :ﬁ}_'_?_'[:f )—_F[:f)—j_' —;_'— X
=i )=h "=
=(Ax, Ay, A2),
yTb.
CroxeHHe TepeMelneHHit:
CkopocTh MaTepuaIbHONU TOUKHU:
. Ar i,
v=—o =T, ={L}1_.U1_.U_].
ﬁ.r :I.l'—':' : B
Ax , . .
v, =—| =Xx/. aHaIOINYHO v, =),, V.= Z,.
At o :
1.1.3
ClokKeHIe CKOPOCTEll: 6, =0, + 0, -
Brruncnenue nepemenieHns 1 MyTu MaTepuaibHON TOUKH IIPU
MPSIMOJIMHEITHOM JBUKEHHUH BJIOJIb OCH X 1O IpaduKy
3aBHCHMOCTH Vx(t)
1.1.4




. . AU -,
YCKDPEHIIE MaTEePHAMBHOII TOYKIL: a = E\J =u [
t—

_Au,

.
A |0

a =(v,),". aHAIOIIMHO a, =(v, J; a=(v.)

PaBHOMEpPHOE IPAMOJIIMHEWMHOE JBUYKEHHUE:
1.5 x(f) = xg + Vgl

V(f) — Vg = const

PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE ABUKECHUE:

a. t

x(t)=x,+u, 1+

v(t)=vu, +at

a, = const
1.1.6

le - Lﬁx = 2'H:l' [xl —X]]

birb

HPII IBILKEHIII B OIHOM HAIIPABICHII IIVIE S =

b2

CBoOoaHOe nasieHne. Y cKopeHne cBOOOTHOTO MaICHHS.

Vi

Mo a

(o] Xo ‘(.—

JIBu>keHue Tena, OpOIIEeHHOTO MO YTJIOM 0L K TOPU30HTY:

3 3

1.1.7 [-1'{f}=-‘b+um-f=-‘b +y,cosa-f

z ,
v(r) =J',:,+U,:,1.r+g*‘T =1, + U,sin u-r—%

v (t)=v, =u,cosa

v, (1) =v,, + g1 =y, sina— gr

g.=0
g =—g= const




1.1.9

Epueonuneiinos gpmseEne. [BseHES MaTepHATEHOH TOHEKH [0
DEDVEHOCTH.

VI7I0BaT H THHEHHAT CEOPOCTE TOTHH: V = @R .
2
IlpE paeEOMepHOM JABIEKEHHH TOUKH [0 OKPYAHOCTH (0 = 7= 27 .
2

¥ 7
[eHTpOCTPEMHTEIEHOE YCKOPEHHE TOUKH. (ye = 7= w-R . INomHoe
VCKOpPEHHE MaTepHATEHOH TOIKH

Teépaoe Teno. IlocTynarenbHOE U BpallaTeIbHOE IBUKEHUE

TBEPJOTO TeNa

1.2

JTMHAMUKA

1.2.1

1.2.2

HNuepumansubie cucteMbl orcuéra. [lepBoiit 3akoH HbroToHa.

[IpuHnun otHOCHUTENBHOCTH ['anmunes

i

Macca tena. [InoTHOCTE ERIIECTEA: p = 7

1.2.3

Cuna. [IpuHIMN cyneprno3nLuy CUIL:

Fpuzc—:eﬁcra =L+ + ...

1.2.4

1.2.5

Bropoii 3akon Herorona: qyist MarepuanbHoil Touku B MICO

Fy=ma; Ap=FAt npu F = const
o {

—

Fi?. F21

Tperuii 3akoH HproTOHA 111 MaTepUanbHbIX TOYEK:

F13 ==Fn

1.2.6

3aKOH BCEMHPHOIO TSATOTEHUS: CHUJIbI MHPUTSHKEHHUS MEXKIY
TOYEYHBIMU MacCaMu PaBHBI
mpm;
R2

F=aG

Cuna Tsoxectu. LleHTp TsKecTH Tena. 3aBUCHUMOCTH CHIIBI
TSKECTU OT BBICOTHI h Ha/l MOBEPXHOCTHIO TUIAHETHI PAJANYCOM
RO:

_ GMm
M9 = Ry + h)?




1.3

1.2.7

1.2.8

Cuna ynpyroctu. 3akoH ['yka:

Cuna tpenus. Cyxoe TpeHHUE.
Cuuta TpeHUS CKOJIBKEHUSL:

Frp = uN.

Cuia TPCHUS IIOKO:

Koaddurment tpenns

1.2.9

1.3.1

1.3.2

1.3.3

JlaBieHue:

CTATUKA

—

F
MOMEHT cuIbl OTHOCUTEIBHO OCH BPAIICHUS:
[M| = Fl, rae | — miedo CHitbl OTHOCHUTEIBHO OCH, MTPOXOISIIeH
gepe3 Touky O NepneHauKyIsipHO PUCYHKY
enTp macc Tena. LleHTp Macc cucTeMbl MaTEpHATBHBIX

TOYCK:

- -

myr + myry+...

T
- my + my+...

—

B OIHOPOJHOM IIOJIC TAKECTU <g = COTlSt)I_IeHTp Macc TCia

COBIIAJIAET C €r0 LIEHTPOM TSKECTU
VYcnosus paBHoBecus TBEpAoro rena B UCO:
[My+M,+...=0
\L?:"l +Fy+...=0

1.3.4

3akoH Ilackansa

1.3.5

JaBnenue B )xuaKocTH, mokosiieics B UCO:

p =Dpo + pgh




1.3.6

3akoH Apxumena:

-
-

FApx = _PBbITeCH’

€CJIM TEJIO M KUAKOCTh ImokoaTcs B UCO, To

F, Apx — pyg VBbITeCH

VcaoBue niaBaHus TEl

1.4

3AKOHbI COXPAHEHN S B MEXAHUKE

1.4.1

Nmnynbc MmaTepruanbHOM TOUKHU:

p=mv

14.2

1.4.3

I/IMHy.]'IBC CHUCTCMBI TCII:

- - -

p=pL+p2+..

3aKOH M3MEHCHUS U COXpPAaHCHUSA UMITYJIbCa:

- -

B I/ICO Ap == A(pl + p2+ . ) = FlBHeH.[HAt + FZBHELLIHAt-l_' .-
B UCO , eciu Ap = A(p; + p,+...) =0, ecniu

FlBHemH + FZBHemH+- ..=0

PeakTtuBHOE ABHKEHHUE

144

F
\ﬁ(}iﬁx

Pabota cuibl Ha MaJIoM NEpPEMEIIEHUN:

A=|ﬁ|-|ﬁf‘|-c05 a=F, Ax

1.4.5

<(}-

D
MOIIIHOCTb CHUIIBI:

ecyiv 3a BpeMsi At paboTa cuiIbl U3MEHSETCS Ha , TO

MOIITHOCTDH CHJIbI

AAd
p="=
At

=F-vu-coso
Ar—s




1.4.6

Kunernueckast sHEprust MaTepruaIbHON TOUYKHU:

mv?  p?

EKI/[H =

2 2m
3aKOH N3MCHCHUA KI/IHGTH‘IGCKOﬁ 3HepFI/II/I CUCTCMBI

MatepuanbHblx Touek: B MCO AEkun = A1 + A2 + ...

1.5

1.4.7

1.4.8

1.5.1

[TorenumanpHas 3Heprus:

JUTS TIOTEHLIMAIIBHBIX CHII
A12 = Ell'[OTeHL[ - EZHOTeHu_: AEHOTeHu-
[TorenumanpHas YHEPTUsI MATEPUATIBHOM TOYKH B

OJHOPOJHOM II0JIC TAXKCCTHU:

EHOTeHu =mg h

[ToTenuuanpHas 3HEprus ynpyro aeGopMuUpoBaHHOTO Tea:

kx?
EHOTeHu = T

3aKOH U3MEHEHUSI U COXPAHCHUSI MEXaHUYECKOW SHEPTHU:
Euex = By T Em'm:—m-
B IHICO AE,ex = Agcex HETIOTEHIL. CHI»
B IHHCO AE, ez = 0, eCIIH Agcex menoresm. cax = 0

MEXAHUYECKHUE KOJIEBAHMA 1 BOJIHBI

l'apmonnueckue Kosie0aHus MaTepuanbHOU TOYKH.
Ammuiutyzna u ¢asza konebanuil. Kunemarnueckoe onucanue:
x(f) = Asin| @t +o0, ).
v (f=x'.
a(f=(v, ), =—'xf)=a +0'x=0,
I7I€ X - CMEIICHNE U3 PABHOBECHSI.
JluHaMu4yeckoe OnucaHue:

ma, = —kx,tae k = mw?

. OTO 3HauuT, 4T0 F, = —kx.

OHepreTu4eckoe ONMCAHME (3aKOH COXPAHEHHUsS MEXaHUYECKOH




SHEPTHH):

JJM+£_H£§M_M _

2 2 2 2

CBs3p aMIUIMTYABI KOJICOAHWW CMEIIEHUsS MaTepuaIbHON

TOYKH C aMIUTMTYIaMU KojeOaHui €€ CKOPOCTH U YCKOPEHUS:

Upe =04, @ =04

[Tepnona u yacTora KoeOaHUIA:
2t 1

0 v

Hepnoz[ MaJIbIX CBO6OI[HBIX KoJeOaHuil MaTeMaTH4YECKOIo

MasiTHHAKA:
1.5.2 i
IT'=2m|—
g
[Tepron cBOOOIHBIX KOeOaHUMN MPYKUHHOTO MAasITHUKA!
m
T=2n|—
k
1.5.3 Brinyxnennsie konebanus. Pesonanc. PesonancHas kpuas
[Tonepeunsie u MIPOJIOJIHHBIE BOJIHEL. CxopocTh
pacnpoCTpaHEHHUs U JIJIMHA BOJIHBIL:
v
154 1=y ="
v
WNnTtepdepennus u nudpakums BoIH
1.5.5 3Byk. CKOpOCTH 3ByKa
2 MOJIEKVJISIPHAA ®U3UKA. TEPMOJNHAMUKA
2.1 MOJIEKVYJIAPHAS ®U3UKA
Mogenu cTpoeHus ra3oB, )XKUAKOCTEW M TBEpABIX Ten. IlycThb
TepMOJMHAMHYECKass cucrema (Teno) coctout w3 N
211 OJIMHAKOBBIX MOJIEKYJI. Torjaa KOJIM4ecTBO BelleCTBa
N m
V== e rae Ny— uucino ABOrajapo, m — Macca CUCTEMBbI
A
(Tena), p— MoJIsIpHAst Macca BEIlleCcTBa
2.1.2 TermnoBoe JBUKEHUE aTOMOB U MOJIEKYJI BELIECTBA
2.1.3 BsanMomelicTBUEe YyacTHI] BENIECTBA




2.1.4

Juddysus. BpoyHoBckoe nBrKeHne

2.1.5

Monens uneanpaoro raza B MKT

2.1.6

CBs3b MEXY TaBJICHUEM U CPEIHEN KMHETUYECKON AHEepruei
MOCTYIATEIbHOTO TEIJIOBOTO ABUKEHUS MOJIEKYJT UJ1€aTbHOTO

ra3a (ocaoBHoe ypaBHeHue MKT):

rie m0 — macca OTHOM MOJIEKYJIbI,

N
"=y

- KOHIICHTPALIHS MOJIEKYJI

2.1.7

Ab6comtotHas Temnepatypa: T =t +273K

2.1.8

Cs3p  TemmepaTypsl Traza Cco CpedHell KHHETHYEeCKOM
SHEPTHEeW TMOCTYNaTeJIbHOTO TEIUIOBOIO  JIBIDKEHHSI  €T0
MOJIEKYIIL:

-

myv”
2

S
2

7
- I
Enoer _!

\

2.1.9

VYpaBuenue p = nkT

2.1.10

Moenp nieanbHOro ra3a B TEpMOIMHAMUKE:
( Vpaprenye Menreeera — Kianefipora
| BEpaKeHHe U1 BHYTpeHHeH SHeprHH
VpaeHeHHe MeHneneera — KianmeiipoHa (ODpHMeHHMEBI® (OPMEI

3aIIcH):
oV =""RT =vRT =NkT, p=PEL
= L

BrIpakeHHe 1714 BHYTpeHHell 3Heprin 0JJHOATOMHOIO IIeaTbHOIO
rasa (mpHIMeHIMEIe (OPMEI 3aIIIICH):

U=2VRT =2 Mr =3 RT =ve 7 =2 p¥
2 2 Zu 2

2.1.11

3akoH /lanbToHA 17151 1aBIEHUSI CMECH Pa3pPEKEHHBIX I'a30B:

p=p +p2t..

2.1.12

N3omnponeccyl B pa3peKEHHOM raze C MOCTOSIHHBIM YHUCIOM




MosiekysT N (C TOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA V):
n3orepMa (T = const): pV = const ,
nzoxopa (V = const):

P — const,
T

n3zobapa (p = const):
%4
— = const
I'padmaeckoe npencrapnenue nzonporeccos Ha pV-, pT-u VT-
JarpaMMax.

OO0beIMHEHHBINA ra30BbIH 3aKOH:

pvV ,
T = cons

JJI1 IIOCTOSIHHOI'O KOJIMYCCTBA BCILICCTBA V.

HaCBIHIGHHBIC U HCHACBIMICHHBIC IIapbl. KauecTtBennas

3aBUCUMOCTD INIOTHOCTH W AABJICHHUA HACBIIICHHOI'O ITIapa OT

2113 TEMIEPATypbl, UX HE3aBUCUMOCTb OT 00BbEMA HACBIILIEHHOTO
napa
Bnaxnocts Bo3ayxa.
OTtHocuTeNbHAS BIAXKHOCTH!
21.14 5o P praa(D)
B pHaCbIH.[Hapa(T) B pHaCbILLll'[apa(T)
5115 W3MeHeHne arperaTHeIX COCTOSIHMM BELIECTBA: UCIIAPEHHE U
o KOHJICHCAIMsl, KUTIEHNE KUJIKOCTH
5116 M3MeHeHune arperatHbIX COCTOSTHUM BENIECTBA: IUIABJICHUE U
o KpUCTaJIIIN3aLus
2.1.17 IIpeoOpazoBanue 3Hepruu B (pa30BbIX Mepexoiax
2.2 TEPMO/JNHAMUKA
2.2.1 TernmoBoe paBHOBECHE U TeMIIEpaTypa
222 BnyTtpennss sneprus
Tennonepenaua kak crnoco0 W3MEHEHUsI BHYTPEHHEH SHepruu
223 0e3 coBepiieHuss paboThl. KOHBEKIMS, TEMIOMPOBOIHOCTS,
W3JIy4eHUE
KonnuecTBo TemIoTHI.
224

VY nenbHas TEIIOEMKOCTE BEIIECTBA C:




Q = cmAT

225

VY nenpHas Temiora napoodbpazoanus L: Q = Lm.
VY aenbpHas TEIIOTA IIaBiaCHUA A: Q = Am.

VY aenbHas TEmoTa cropaHus Torwuea q: Q = gm

22.6

227

228

229

OneMeHTapHas paboTa B TEpMOIUHAMHUKE:
A = pAV
Bbruuciienne pabGotel mo rpaduky nporecca Ha pV-
JyarpaMMe
[IepBblil 3aKOH TEPMOAVMHAMUKH:

Q12 =AUy + A1z = (U — Uy) +Aq;

Annabara:
Q12 =0= Ay, = (U, —U;) =AUy,

Bropoii 3akon TepMoanHamuku. HeoOpaTtumble nporecchbl

[Tpuniune! gerictBus TernoBbix MamuH. KIT/:
ABAII;H:E:I‘[ _ Qm'p _|qun| —1— |met|
[0

0 )

ZHarp ZHarp X Harp

n:

2.2.10

2.2.11

MakcumansHoe 3Hauenue KI1/1. Iukn Kapho:

T — T T
Max 1 = Ny = ———=1— 0

HATD HATp

VYpaBHeHHE TEIIOBOTO OaslaHca:
Q1 + QZ +Q3+: 0

SJIEKTPOAMMHAMUKA

3.1

SJIEKTPUYECKOE IIOJIE

3.1.2

OnekTpr3anus Tela U €€ MPOSBICHUS. JJIEKTPUUECKUHN 3apsl.
JlBa BuIa 3apsna. OJIEMEHTapHbIA JJIEKTPUUECKUN 3apsi.

3aKOH COXpaHEHHS dIICKTPUIECKOTO 3apsiia

B3aumopeiicTBue 3apsnoB. Toueunsie 3apsiabl. 3aKOH
Kynona:
B OJTHOPOJHOM BEILIECTBE C AUAIEKTPUUECKON

MNPpOHUIACMOCTBIO &




"-_? ) 1 {i" i "-_?1
F:k|1|E}‘: -|1|_|‘
&1 4mes, 17
313 Onexkrpuueckoe mnozne. Ero paelictBue Ha 3IEKTPUYECKHE
3apsbl
Hanpsk€HHOCTD 27IEKTPUYECKOTO TOJIS:
- F
E =
qnpoﬁHbIﬁ
314 [Tone Toueunoro 3apsna:
q
E, =k—
T TZ
OJIHOPOJTHOE TI0JIE:
E = const.
Kapruns! nMHUN HANPsHKEHHOCTH ATUX MTOJIER
[ToTeHIManbHOCTh JIEKTPOCTATUHIECKOTO TOJIA.
Pa3HOCTh NOTEHIIMAJIOB U HANIPSKEHUE:
A1z = q(¢1 — ¢2) = —qAp = qU.
[lorenumaneHass »HEprus 3apsna B DIIEKTPOCTATUYECKOM
ToJIe:
3.1.5 W=aq¢
A=—-AW
[ToTenuuan 3J1eKTPOCTaTUYECKOT O TOJIS:
p w
q
CBs3p HaIPsHKEHHOCTH TOJII U PA3HOCTH IOTEHIUAJIOB JUIsS
OJIHOPOJIHOTO 3eKTpocTtatnyeckoro nois: U = Ed
[IpuHLUI CynepIO3UIUU JIIEKTPUIECKUX TTOJIEH:
3.1.6 -
E=Ei+E+-,¢=¢1+ P+
319 IIpOBOOHMKY B 3JIEKTPOCTATUYECKOM IOJIE.

VYcnoBue paBHOBeCHUs 3apsA0B: BHYTPU ITPOBOAHUKA




E' = 0, BHYTpHU ¥ Ha MOBEPXHOCTH MPOBOJHUKA ( = cONst

JusnexTpuku B AIIEKTPOCTATUYECKOM ToJe.

Z[I/I3J'I€KTpI/ILI€CKa$I IMPOHUIACMOCTD BCIICCTBA €

Kongencarop. DneKkTpo€MKOCTh KOHIEHCATOPA!

DIIEKTPOEMKOCTh IJIIOCKOTO KOHAEHCATOPA:
£gyS
=——=2¢C,

d

HapannenLHoe COCMHCHUEC KOHACHCATOPOB:

q= q1+q2+-";U1 = U2 :""Cnapanﬂ_C1+CZ+'"

3.1.10 [MocnenoBarenbHOE COSTMHEHUE KOHICHCATOPOB:

1 1 1
U=U+U;...,q1 = qz =T =C—1+C—2+...
nocu

DHEPrus 3apsHKEHHOTO KOHJIEHCATOpa:
_qUu _CcUu* ¢*

3.1.11 W,=—="-=2-

3AKOHBI ITIOCTOAHHOI'O TOKA

Cuia Toka:
7=4g
3.2.1 Aty 0

TTocTostaHbI TOK: I = const

Jlnst moctostHHOrO TOKa q = It

VYcnoBus CymecTBOBaHUS 3JIEKTPUIECKOTO TOKA.
Hanpsixenne U n O/IC E

322

3akoH OMa 1Sl ydacTKa Lenu:

3.2.3 LU
R

DIIEKTPUYECKOE CONPOTHUBJICHUE. 3aBUCUMOCTb
324 COMPOTHUBIICHUS OJHOPOJHOIO MPOBOJHHMKA OT €0 IJIUHBI U

CCUCHUS. y,I[eJ'IBHOG COIIPOTUBJICHUEC BEIICCTBA.




R:p§

325

3.2.6

3.2.7

3.2.8

329

Hcrounuku Toka. 3/]C ncTouHnKa TOKa:

ACTOpOHHI/IXCPUI

q

E =

BuyTpeHHee conpOoTUBIIEHHE HCTOYHUKA TOKA

3akoH OMa 1 OJTHOM (3aMKHYTOM) 3JIeKTprudecKon 1enu: E =

IR + Ir, oTkynna

E.r
= R

HapannenLHoe COCOIMHCHUEC ITPOBOAHUKOB:

I=I1+12+...,U1=02=...,

1 1 4 1 4
Rnapaml Rl R2

HOCJ’IGI[OB&TGHI)HOG COCAVHCHUC ITPOBOAHUKOB:
U=U1+02+..,11=12=..,
Rl’IOCﬂ = Rl + R2+ -

Pa6ora anexkrpuyeckoro toka: A = [Ut.
3akoH [xoynsa — Jlenna:
Q = I*Rt

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=?t

MOHIHOCTI) OJICKTPHUYECCKOI'O TOKA:

A4
P=— =IU

At Ar—(
TenmoBasi MOIIHOCTb, BbIAEIsIEMas Ha pE3UCTOPE:




Lﬂ

P=PPR=—=IU
R
MOIHHOCTB HCTOYHHUKA TOKA:
A
PE- [ —— = EI
At

Ar—(

CBO6OI[HBIC HOCHUTCIIN SJIICKTPUYCCKUX 3apsa10B B

IIPOBOJHMKAX.  MexaHu3Mbl  IPOBOJUMOCTH  TBEPIBIX

5210 METaJUIOB, PACTBOPOB M pACIIABOB 3JIEKTPOJIMTOB, TIa30B.
[TonynpoBoauuku. [10ynpOBOTHUKOBBINA 11O
33 MAT'HUTHOE I1OJIE
Mexannyeckoe B3aUMOJECUCTBHE MAarHuTOB. MarHutHoe
noue. BekTop ~ MarHuTHOM  MHIYKLHH. [Ipunnun
CYIEPHO3UIIMM MarHUTHBIX MOJIEH:
3.3.1 B =By + By+...
JluvaMM  WHAYKOMM MarHuTHOro mnojsA. KaptuHa nuHui
WHIYKIUU MarHUTHOTO oJIse II0JIOCOBOTO u
[I0/IKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB
OneiT Opcrena. MarHutHoe I0Jie€ TPOBOJHUKA C TOKOM.
330 Kaptuna nvHMA MHAYKIMM MarHUTHOTO TMIOJIS JAJIMHHOTO
o OpsIMOTO  MPOBOAHMKA U 3aMKHYTOTO  KOJIBIIEBOTO
IIPOBOJHUKA, KATYIIKH C TOKOM
Cuna Amnepa, e€ HanpaBJIeHUE U BEJINYMHA:
F, = IBlsina
333
, TJIe 0. — yTrOJI MKy HalpaBJICHHEM NPOBOJHUKA U BEKTOpoM B
Cuna JlopeHua, e€ HanpaBJIEHUE U BEJINYUHA:
Fnop =l q | vBsina
3.3.4 | rae o — yroi Mexay BEKTOpamMHu
. JIBM>keHMe 3apsKEHHOM 4YacTHUIBI B OJHOPOJHOM MarHMTHOM
rnoJsie
34 OJIEKTPOMATHUTHAA MHAYKIMA
341 IToTok BEeKTOpa MarHUTHOM UHAYKLIMU:

® = B,,S = BScosa




it /B

o

34.2

SIBnenue annexkTpoMarHuTHOW HHAYKIMU. DJIC UHIYKIIMU

343

344

345

3aKoH 31eKTpoMaruuTHol uuaykuuu dapanes:

AD

E:_E =@

Af—0

7

O/1C uHAYKIMU B IPSIMOM IIPOBOJAHMKE JJIUHOM |,

-
- -

JIBUXKYIIEMCS CO CKOPOCThIO v (v L 1)

B OTHOPOAHOM MAriuTHOM II0JIC B:

TO

| E; |I= Blvcosa

, TIIe 0. — yTOJI MEXy BEKTOpoM B n Hopmanbio n K

-
-

IIJIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPbI Ilnv

| E; 1= Blv

IIpaBuio Jlenna

34.6

NHAYKTUBHOCTS:

)
L=—
I

,umn @ = LI

Camonnaykuusa. 9/1C camonHaykuu:

A
@:{—{ =L
Aty

3.4.7

SHCpFI/I}I MAarHuMTHOI'O ITOJIA KaTyIIKU C TOKOM:

L

W, =
L=




3.5

OJIEKTPOMAT'HUTHBIE KOJIEGAHIMA 1 BOJIHbI

3.5.1

352

Konebatenpubiii koHTYp. CBOOOIHBIE 3JICKTPOMArHUTHBIC

Kosie0aHUs B UICATBHOM KOJIe0aTeIbHOM KOHTYpE:
[4(7) = Gumsin( ot + @)
]f[' t) =G, = 008 ( 0 + @) = I, c08( ot +y)
®opmyina Tomcona:

T =2nVLC

, OTKyzia

CBs3b AMIUIMTYABI 3apsa/ida KOHACHCATOpa C aMHHHTYHOﬁ CHIJIBI
TOKa IpHu CBO6OI[HI>IX SJICKTPOMArdHMTHBIX KOJICOAHHSIX B

nacajibHOM KoJIe0aTeIIbHOM KOHTYpC:
gm.u =
oo

3aKOH COXpaHEHUs PHEPruu B HJICATBHOM KOJe0aTeITbHOM

KOHTYpE

353

3.5.4

3.5.5

BoinyxeHHbIE 2JIeKTpOMarHUTHbIE KosieOaHus. Pe3oHanc

[lepemennsniit Tok. [IponsBoncTBO, Nepenadya U noTpedaeHue

BHCKTqueCKOﬁ OHEPIrun

cut LI* cU? LI’
+ = mx = T2 — const.
2 2 2 2

CBolicTBa 3JEKTPOMArHUTHBIX BOJH. B3anmHas opueHTanus

BCKTOPOB B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyM¢€:

- -
>

El1lBlc

3.5.6

[IIxana 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenne

QJICKTPOMArHUTHBIX BOJIH B TCXHUKC U GBITy

3.6

OIITUKA




3.6.1

3.6.2

[IpsmonnHeliHOE pacnpoCTpaHEHHE CBETa B  OJHOPOIHOMU

cpene. Toueunslil uctouHuk. Jlyd ceera

3aKOHbI OTPa’KEHHUs CBETA.

a=p

ol B

VPP eed

3.6.3

[TocTpoenue n300paxeHHit B MIOCKOM 3epKaje

3.6.4

3.6.5

3aK0HBI MMpCJIOMJICHUA CBCTA.

HpeHOMHeHHe CBCTa.

nySina = n,sing.

AOCONIOTHEIH MMOKa3aTelIb MMpCIIOMJICHU A
Cc

Nage = v

OTHOCUTENBHBIN MMOKA3aTENh MPETOMIICHHUS:
n, 1

nOTH
1 V2

Xox JIydeil B mpu3Me.
\"1 = ‘L": . H].}']. = H:?.z
CooTHOLIEHHE 4YacTOT M COOTHONIEHHWE JUIMH BOJIH IIPH

nepexoac MOHOXPOMATUUYCCKOIO CBCTa UYCPE3 TI'paHULY

pasnena AByX ONTHYECKUX CPE/I:

nH,<mn 1y

ny

anp

[TonHOE BHYTpEHHEE OTpAKEHUE.

IIpenenbHbIA yroil MOJIHOI0 BHYTPEHHETO OTPasKEHUS:




. 1 np
Sinay, = ——=—
Noru nq

3.6.6

C061/Ipa}oume U pacCcCUBArOIC JIMH3BI. Tonkas JmH3a.

DOKYCHOE PAaCCTOSIHUE U ONTUYECKAs CHJIa TOHKOM JIMH3BI:

3.6.7

3.6.8

3.6.9

®dopmyJia TOHKOH JIMH3bI:

ISR
=l
T -

VBenuueHue, JaBacMoe JIMH30M:
h 1f1
d

F\ h
f

k4

B ciyuae paccenBaronieit JMH3bI:

| f |
r=—=—-1
d

Xon myya, IpOLIEIIEro JIMH3Y MO/ IPOU3BOIBHBIM YIJIOM K
e€¢ rnaBHOM onrtuyecko ocu. IloctpoeHne uz00paxkeHuit
TOYKH M OTpe3Ka MpsIMON B COOMPAIONIUX M PaCcCEUBAIOIINX

JIMH3aX U UX CHCTEMax

CDOTO&I'IHapaT KaK ONTUYECKUMN HpI/I60p. I'ma3 xkak onTuyeckas

cucremMma

3.6.

HNutepdepennius cBera. KorepeHTHbIE MCTOYHHUKHU. Y CIIOBUS
Ha6J'IIO[[€HI/I§I MaKCUMYMOB )41 MHWHUMYMOB B
UHTEP(DEPEHIIMOHHON  KapTUHE OT JBYX  CHH(pa3HBIX

KOTCPCHTHBIX HCTOYHUKOB:




4.1

H-
L

7.
MaKCIIMYMBI — A=2m—, m=0,£1,£2,

£l

v
MITHIIMYMBI — A= 2m+1_];, m=0,£1,£2 £3
Hudpakius cBera. [udpakumonnas pemeérka. YciaoBue
HAONMIONICHNST TJIAaBHBIX MaKCUMYMOB IIpH HOPMalbHOM

MaaCHU MOHOXPOMATHYCCKOI'O0 CBCTA C [[JIHHOP'I BOJIHBI A Ha

3.6.11 ,

pewéTky ¢ nepuoaom d:

dsing, =mA,m=0,+/-1,+/-2,+/-3,...

3.6.12 JHucnepcus cseta

KBAHTOBAS ®U3UKA

KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M
4.1.1 I'umore3a M. ITnanka o kBantax. ®@opmymna [lnanka: E = hv

®ortonbl. JHeprus GoToHa:

E=hv="5=
=hv=—=pc

4.1.2

Nmnynbe ¢poToHa:

_E h h
P=C=7C ™72

4.1.3 ®otorddext. Onpitel A.I'. CtoneroBa. 3akoHsl GoTodPdexTa

VYpaBHenue DiinmireitHa i porodddexra:

Ecl)OTOHa = ABbIXOﬂa + Exm-lmax'
hc
414 A€ Eooroma = AV =75
y oy = hc
BBIXOZJA — va - le
2
mv
Evunmax = % = elUsan

JlaBieHue cpera.

4.1.5 JlaBiieHMEe CBETa Ha OJIHOCTHIO OTPAXKAIOIIYIO TOBEPXHOCTD U

Ha MOJIHOCTBIO MOTJIOMIAr0IyHO ITOBEPXHOCTD




4.2 OU3NKA ATOMA
4.2.1 [LnanerapHas MoJieIb aToMa
[Toctynarel bopa. M3nydenne u morjomeHne (GOTOHOB IMPHU
42 repexo/ie aToMa ¢ OJHOTO YPOBHS SHEPTUU HA JIPYTOM:
o he
hvmn =7 = |‘En _Em|
“mn
JIuHeityaThie CEKTPHI.
CrexTp ypoBHEH 3HEpruu aTomMa BoJI0OpOa:
423
—13,63B
E =——— n=123 _
n*
4.3 OU3NUKA ATOMHOI'O S1PA
431 Hyxnonnass monens siapa ['eitzenOepra — MBanenko. 3apsin
o snpa. MaccoBoe uncio sapa. M3otomsl
PannoakTHBHOCTS.
Anbda-pacnam:
A A4 4
ZX—7Y+,He
bera-pacna.
DNeKTpOHHBIN B-pacnai:
432 N N 0
FX—= Y+ je+v,
[TozutponnsIit B-pacnan;
A A 0=, .,
sX—=2- oY + e+ v,
lN'amMmma-u3nydenue
3aKoH paJIM0aKTUBHOTO pacnajaa:
-t
433
[TycTh m — Macca paIiOaKTUBHOTO BemlecTBa. Toraa
-t
m(t) =mgy* 2T
434 S nepubie peakuuu. JleneHue u CUHTES A1€p




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 11 kmacce/ KacesinoB B.A., O611ecTBO ¢ OrpaHUYEHHOM
0TBETCTBEHHOCTHIO «[IPODA»; AkunonepHoe obmectso «M3narenbcTBo
«IIpocBemenue»

» Gusuka. Mexanuka; yrinyonennoe odyuenne 10 kmace/ Msikumes I'.41.,
CunskoB A.3. OO01IECTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO «[IPODAY;
AxkunonepHoe obmectBo «M3narensctBo «lIpocBemienner

» ®uzuka. MonekynsipHas ¢pusuka. TepmoauHamuka; yriryojaeHHoe ooyuenue 10
kiacc/ Mskumes I'.4., Cunsko A.3. OO1ECTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe odmiectBo «M3aaTenbcTBO
«IIpocBemenue»

METOANYECKHUE MATEPUAJIBI 1JISI YUUTEJIA

» duspuka. 10 kiracc. Metoauueckoe nocodbue K yueOHuky Msikuiresa I
S./Iaranuna A. B., kopnopanus "Poccuiickuii yueOHuk" «3naTtenscTBo
«dpodan»

» Gusuka. 11 kinacc. Metonuueckoe nocodue K yueOHuky Msikuiiena I
S./aranuna A. B., kopniopanus "Poccuiickuii yueOHuk" «3natenscTBo
«dpodarn»

» Gusuka: 10-i knace: Pa3HOypOBHEBBIE CAMOCTOSTENBHBIE U KOHTPOJIBHBIE
pabotel/Kupuk JI. A., «<M3narensctBo «nexcan»

» Guspuka: 11-i knace: Pa3HOypOBHEBBIE CAMOCTOSATENIBHBIE U KOHTPOJIBHBIE

pabotel/Kupuk JI. A., «M3natensctBo «nexcan»



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

bubnuoteka [{OK https://m.edsoo.ru
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