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HOACHUTEJIbHAS 3AIINCKA

IIporpamma 1o ¢u3MKEe Ha YpPOBHE CpeaHEro oO0Iero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHMS
OCHOBHOI 0Opa3oBaTenbHOUM mporpammel, npeacraBieHHsix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHOi paboueit mporpaMMbl BocniuTaHusi U Konuenimm
npenojaBaHus  yueOHoro mpeamera «@Pusznka» B 00pa3oBaTeNbHbBIX
opranusanusax  Poccuiickorn — @Penepauuu,  pealM3ylOIIUX  OCHOBHBIE
oOpa3oBaTeabHbIE TPOTrPaAMMBI.

[Iporpamma 10 Qusuke omnpenensier o00A3aTEIbHOE MPEIMETHOE
COJIepKaHNEe, YCTAHABIMBAECT PEKOMEHIYEMYIO TOCIIE€IOBATEIbHOCTh U3YUYEHUS
TeM U pa3lelioB y4eOHOro mpeaMeTa C Y4U4E€TOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTUKM Y4e€OHOTO TpOIECCa, BO3PACTHBIX
ocobeHHocTer oOydarommuxcs. [Iporpamma mo ¢uszuke maéT mpeacTaBICHUE O
LEeTsAX, COAEpKaHWM, OOIlel cTparerud OOy4eHUs, BOCIHUTAHUS U PA3BUTHS
oOyyaromuxcsa cpeicTBaMu yueOHoro mnpeamera «duzuka» Ha yriayoJIEHHOM
YPOBHE.

N3yuenne kypca ¢u3uku yriayoJIEHHOTO YPOBHS MO3BOJISIET PEalnu30BaTh
3a/aud MpoQeCcCUOHATBLHON OpPUEHTAINM, HAMPABICHO HA CO3JaHUE YCIIOBUI
JUISL TIPOSIBJIEHUSI CBOUX HHTEJUIEKTYaldbHBIX M TBOPYECKUX CIIOCOOHOCTEH
KOKIBIM  O0y4YaloIUMCs, KOTOPble HEOOXOIMMBI JUISI  MPOJOJKEHHS
oOpa3oBaHuss B OpraHu3zanusax MOpodecCuoHaNbHOrO O0pa3oBaHUs MO
Pa3IUYHBIM (DPU3UKO-TEXHUUYECKUM U MHKEHEPHBIM CIIEIIHUAIBHOCTSIM.

B nporpamme no Qusnke ompeAessioTcs IUTaHUPYEMbIE pe3yJIbTaThl
OCBOCHHMS Kypca (H3UKH Ha YypOBHE CpeaHero oO0Iero oOpa3oBaHMUS:
JUYHOCTHBIC, MeETamnpeJAMEeTHbIC, MNpeAMETHbIC (Ha YyIrIyOJEHHOM YpPOBHE).
Hayuyno-meTomonornueckoif OCHOBOM s pa3pabOTKu  TpeOOBaHUM K
JTUYHOCTHBIM, METANpPEAMETHBIM U MPEAMETHBIM pe3yjbTaTaM O00ydaroniuxcs,
OCBOHMBIIIUX MpOrpaMmy o (u3UKEe Ha ypPOBHE CpPEIHEr0o 00IIero oopa3oBaHUs
Ha yriyOJIEHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-IEATEIbHOCTHBIN MOAXO/I.

[Iporpamma no pusnke BKIHOYAET:

IJIAaHUPYEMbIE Pe3yJIbTaThl OCBOCHMSI Kypca (GU3UKH Ha YriIyOJIE€HHOM
YPOBHE, B TOM YKCJI€ MPEIMETHBIE PE3YIbTAThI MO F0J1aM O0y4YEeHUS;

cojiepkanue yueoHoro npeameta «duznkay» no rogam oOydeHusl.

[Iporpamma mno ¢Qusuke uUMeeT MNPUMEPHBIA XapakTep M MOKET ObITh
MCIIOJIb30BaHa YUUTENAMHU (PU3UKHU JIJIs1 COCTABICHUS CBOMX PA00OUYUX MPOTPAMM.

[Iporpamma no ¢u3uKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTEICH
U TPEAOCTABISET BO3MOXKHOCTU JJISl peaIM3alUU PA3IMYHBIX METOJIMYECKUX
MOAXOJ0B K MpenojilaBaHuio (U3MKU HA YriayOJIEHHOM YpOBHE MPU YCIOBUH
COXpaHEeHHUs 00A3aTEILHON YaCTH COJIEPKAHUS Kypca.

®dusnka Kak Hayka o HamOoJiee OOLIUX 3aKOHAX MPHUPOJbI, BBHICTyIas B
KauecTBE Y4YeOHOTO NpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ] B
cucteMy 3HaHU 00 okpyxawomem wMupe. I[lIkonpHbI Kypc GU3UKH —
CUCTEMOOOpAa3yIOMiA  JJIS  €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB,
MOCKOJBKY (DU3MYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBIICHHUIA,
M3ydaeMbIX XUMHEH, Ouojiorue, ¢usnyeckoi reorpadueii U acTpOHOMHUEH.
Hcnonp3oBaHue M akTHUBHOE MPUMEHEHHE (DU3NYECKUX 3HAHUUN OMNpPeaesuiio
Xapaktep u OypHOE pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTUM B cdepe
SHEPIreTUKU, TPAHCIIOPTA, OCBOCHUSI KOCMOCA, MOTYUYEHUS] HOBBIX MAaTEPUAJIOB C
3alaHHBIMU  cBoOiicTBamu. WM3yueHue ¢GU3MKM BHOCHUT OCHOBHOW BKJIaJ B
(dbopMupoBaHUE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa OOydYalolerocs, B



dbopMupoBaHUe YMEHUNW MPUMEHSATH HAyYHBIM METOJ TMO3HAHUS TMpH
BBITIOJTHEHUY UMH YYEOHBIX UCCIIEIOBAHUM.

B ocHoBy kypca ¢u3MKH Ha YpPOBHE CpeaHero oOIero oOpa3oBaHHS
MOJIOKEH PS HACH, KOTOpble MOXKHO pacCMaTpuBaTh Kak MPHUHIUIBI €ro
MOCTPOCHHSL.

Hoea yenocmuocmu. B COOTBETCTBUU C HEU KypC SIBISETCS JOTHYECKH
3aBEpHIEHHBIM, OH COJICPKUT MaTepHall U3 BCEX Pa3leioB (PU3MKHU, BKIIOYACT
KaK BOIPOCHI KJIACCUYECKOU, TAK U COBPEMEHHOMN (U3UKH.

Hoea cenepanuzayuu. B coOTBETCTBUU C HEW Marepuan Kypca (HU3UKHU
o0beMHEH BOKpYr (Qusnueckux Tteopuil. Bemymmum B Kypce sIBisieTcs
(dhopmMupoBaHue MPEICTABICHUIN O CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BEIIECTBE U
noJie.

Hoea cymanumapuzayuu. EE peanunzanys npeanoiaracT UCIoJb30BaHUE
rYMaHUTApHOTO MOTEHIMada (PU3NUYECKON HAYyKH, OCMBICIICHHE CBSI3U Pa3BUTHUS
¢u3uK C pa3BUTHEM OOIIECTBA, a TakkKe C MHUPOBO33PEHUECCKUMH,
HPABCTBEHHBIMU U SKOJIOTUUECKUMHU MPOOIeMaMHu.

Hoea npuknaonoii nanpasinennocmu. Kypc ¢busuku yriayOaEéHHOTo
YPOBHSL TMpEANOJiaraeT 3HAKOMCTBO C IIMPOKMM KPYrOM TEXHHUYECKUX U
TEXHOJIOTUYECKUX TMPUTIOKEHUN HU3YUYEHHBIX TEOpuidl U 3akoHOB. [lpu sTOom
paccMaTpuBalOTCs HAa YpPOBHE OOIIMX TNPEACTABICHUH U COBPEMEHHBIE
TEXHUYECKHUE YCTPOUCTBA, U TEXHOJIOTHUHU.

Hoea 3xonocuszayuu peannsyeTcss IMOCPEACTBOM BBEICHHS DIIEMEHTOB
COJIEpKaHUsI, TOCBAIMIEHHBIX HSKOJOTMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOPBIEC CBSI3aHBbI C Pa3BUTHUEM TEXHUKHU U TEXHOJIOTUH, a TaKkKe 0OCYKICHUS
npoOjieM  paluMOHAIBHOTO  NPHUPOJOMNOJIB30BAaHUSI U SKOJOTHYECKOM
0€30MacHOCTH.

OcBoeHue cofiepKaHus MPOrpaMMbl 1O (U3UKE TOHKHO OBITH OCTPOECHO
Ha IPUHIUIIAX CUCTEMHO-AESATEIbHOCTHOTO noaxoaa. s ¢usnku peanuzanus
ATUX TMPUHIMUNOB Oa3upyeTcss Ha HCHOJIb30BAHUM  CaMOCTOATEIBHOTO
AKCHEPUMEHTA KaK IMOCTOSIHHO JeWCTBYyroero ¢akropa yuyeOHOTro mpolecca.
Jlnst yrnyOnéHHOrO YPOBHS — 3TO CHUCTEMa CaMOCTOSITEIbHOTO YYEHHUYECKOTO
AKCHEPUMEHTA, BKIIOYAIOMIEr0 (pOHTANbHBIE YUYEHHYECKHWE ONBITHl IPHU
M3YYEHUH HOBOT'O Marepuala, JilabopaTopHble paOOThl U pabOTHI MPAKTUKyMA.
[Ipu 3TOM BO3MOKHBI JiBa crocoba peanu3anuu pU3NUecKoro mpakTukyma. B
MEPBOM CIydae MPAaKTUKYM MpoBoauTcs nubo B koHue 10 u 11 kmaccos, 1u6o
MOCJI€ MEPBOr0 U BTOPOrO MOJYTrOAUN B Ka)XJOM M3 3TUX KJiaccoB. Bropoii
croco0 — 3TO UHTErpaius padoT MpakTUKyMa B CUCTEMY JIaDOpaTOPHBIX padoT,
KOTOpBIE MPOBOJATCS B Mpolecce u3ydeHus: paszaena (temsl). [Ipu sTom moj
paboTamMu paKkTUKyMa MOHUMAETCSI CAMOCTOSITEIbHOE MCCIIEIOBAHUE, KOTOPOE
MIPOBOJIUTCS IO PYKOBOJICTBY CBEPHYTOTO, 000OIMIEHHOTO BUJIa O€3 MOIIaroBoi
WHCTPYKIIUH.

B mporpamme 1o Qusnuke cucTeMa YUYEHUUYECKOTO SKCIEPUMEHTA,
1a00paTOpHBIX pabOT U MPAKTUKyMa MpeACcTaBiIcHa IUHBIM NepeuHeM. Beioop
TEMAaTUKU JJI 3TUX BUJIOB YUEHUUYECKUX MPAKTUUECKUX PabOT OCYIIECTBISETCS
y4aCTHUKaMu  00pa30BaTEIBLHOTO IMpollecca HUCXOAs M3  0COOEHHOCTEH
MOYpOYHOTO IUIAHUPOBAHMS W OCHAIlleHUs kaOuHeta Quiuku. I[lpu 3TOM
o0OecrnieurBaeTCs OBJIAJICHHE OOYyYaIOIUMUCS YMEHUSIMU MPOBOJAUTH MPSMbIEC U
KOCBEHHBIE W3MEPEHUS, UCCIIEI0BaHUs 3aBUCUMOCTEN (PU3MUECKUX BEIIMYUH U
MMOCTAHOBKY OIBITOB MO MPOBEPKE MPEAIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHUE yAeNnseTCsl PEIICHUI0 PACUETHBIX U KAYECTBEHHBIX
3amad. [Ipu 3TOM 1St pacYETHBIX 3a]1a4 PUOPUTETOM SIBJISIFOTCS 33/1a4d C SIBHO



3aJaHHOM W HESIBHO 3aJaHHOM (U3MYECKOW MOJICNbIO, ITO3BOJISIONINE
MPUMEHSITh U3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTHU KakK M3 OJHOrO pazjena
Kypca, TaK W HHTETPUPYsS MPUMEHEHHE 3HAHUW W3 pPa3HbIX pasnenoB. Jlus
Ka4eCTBEHHBIX 3a1a4 MPUOPUTETOM SBJISIIOTCS 3aIaHUs Ha
oObsSICHEHUE/TIpe/ICKa3aHle MPOTEeKaHUsl (PU3NUECKUX SIBICHUU U MPOIECCOB B
OKpYKaloIeH Xu3HHU, TpeOyIoIue BbIOopa (PU3NIECKON MOJICTH ISl CUTyallun
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusiMu DI'OC COO K MarepualibHO-
TEXHUYECKOMY 00ECIEYEHHUI0 YU4eOHOTo mpoliiecca Kypc PU3NKU yTriyOJIEHHOTO
YPOBHSI Ha YPOBHE CpPEIHEro oOIero oOpa3oBaHUs JOMKEH H3ydaThCs B
YCIOBHUSX TMpEeJAMETHOro KaOuHeTa. B kaOuHeTe (QU3UMKH JOKHO OBITh
HeoOxoauMoe J1abopaTopHOe O00OpyJOBaHWE ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3ukKe y4eHHUYECKUX OMBITOB, JTA0OPATOPHBIX pabOT U paboT
MPaKTUKyMa, a TAaK)Ke IEMOHCTPALIMOHHOE 000PYy10BaHUE.

JleMoHcTpanmoHHoe 00opyaoBaHue (HOPMUPYETCS B COOTBETCTBUU C
MPUHIUIIOM MHUHUMAJIBHON JOCTaTOYHOCTM M OOECHEYUBAECT IOCTAHOBKY
MEPEYUCIICHHBIX B MporpaMme Mo (GU3UKE KIIYEBBIX JIEMOHCTpAlUi Jist
UCCIICIOBAHUSI M3Yy4YaeMbIX SIBJICHUWA U TMPOLECCOB, HMIUPUUYECKUX U
(yHIaMEHTAbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlabopaTtopHoe 00OpyIOBaHUE [JIsi YYCHUYECKUX MPAKTHUECKUX padoT
dbopmupyerTcs B BUJE TEMAaTUYECKUX KOMILIEKTOB U 00ECIIEUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOyyaromuxca. TeMaThuueckue KOMILIEKTHI
71a00paTOpHOTO O00OpPYAOBaHUS JOJMAKHBI OBITh MOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BaHUU aHAJIOTOBBIX M HIU(PPOBBIX MPUOOPOB, a TaK:KE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE IU(PPOBBIX T1aOOpaTOpUid.

OCHOBHBIMH 1LIEJISIMU U3Y4YEHUS (PU3UKHU B 00111eM 00pa30BaHUU SIBIISIIOTCS:

dbopmMupoBaHUEe HWHTEpeca W CTPEMJICHUS OOYyYaloImMXCs K Hay4YHOMY
W3YUYCHHUIO TPUPOABI, PpPa3BUTHE UX HWHTEIJICKTYallbHBIX H TBOPUYECKUX
cocoOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METO/JIe O3HAHUS U (POPMUPOBAHUE
MCCIIEIOBATEIBCKOTO OTHOILICHUSI K OKPY>KAIOUIUM SIBICHUSIM;

dbopMupoBaHHE HAYYHOT'O MHUPOBO33PECHHUS Kak pe3ysbTaTa HW3yUYCHHs
OCHOB CTPOEHHUS MaTepUu U (yHIAMEHTAJIbHBIX 3aKOHOB (DHU3UKH;

dbopmMupoBaHUe yMEHUU OOBICHATH SIBJICHUS C  HUCIOJIb30BAHUEM
(bU3MYECKNX 3HAHUN U HAYYHBIX JJOKA3aTEIbCTB;

dbopmMupoBaHue MPEACTABICHUN O ponu (U3UKUA IJIs PAa3BUTUSA JIPYTHUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE  TMpPEACTaBICHHMM O  BO3MOXKHBIX  cdepax  Oyaymieit
npoeCCUOHANILHON JEATeNbHOCTH, CBSI3aHHBIX C (DU3UKOM, MOJATOTOBKAa K
nanbHeneMy oOy4eHHI0 B ’TOM HallpaBJICHUU.

JlocTikeHue 3Tux 1eneil ooecrneunBaeTcs pelieHreM CIeAyI0NX 3a1a4 B
MpoIecce N3yueHus Kypca (GHU3UKH Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHMs:

MpHUOOpETEeHNE CHUCTEMBI 3HAaHUU 00 001X (bU3nIeCKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, BKJIIOYAs MEXaHUKY, MOJICKYJISIPHYIO
(U3uKY, AIEKTPOAUHAMUKY, KBAHTOBYIO (PU3HKY U 3JIEMEHTHI aCTPO(DU3UKH;

dbopmMupoBaHUEe yYMEHHUM TPUMEHSATH TEOPETUUYECKUE 3HAHUS IS
00BbsSICHEHUSI (PU3UYECKUX SBJICHUN B MPUPOJEC U JJIA NPUHATUSA HNPAKTUYECKUX
pEIICHUHN B MOBCEHEBHOMW KU3HU;

OCBOCHHUE CIIOCOOOB pEIICHMS] Pa3IUYHBIX 3a/ad C SBHO 3aJaHHOMN
(dbuznyecKor MOJIEIbI0, 3a7a4, MOPa3yMeBaIOIIUX CAMOCTOSITEILHOE CO3/JaHue



(¢bu3myeckod MoOJeNU, aJeKBATHOW YCIOBHSIM 3ajayd, B TOM YHUCJE 3ajJad
HMHXXEHEPHOT'0 XapakTepa;

MOHMMaHHEe (PU3MUECKUX OCHOB U MPHUHIHUIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMUECKUX MPOLIECCOB, UX BIUSHHUS HAa OKPYKAIOIIYIO
cpeny;

OBJIQJICHUE METOJAMH CAMOCTOSITEJIbHOTO MIAHUPOBAHUS M MPOBEICHUS
(U3MYECKNX HKCHEPUMEHTOB, aHaldu3a W UHTepHpeTanuu uHpopManuu,
OmpeieNICHUsI IOCTOBEPHOCTH MOJIYYEHHOT'O PE3YJIbTaTa;

CO3/JaHUE€ YCJIOBUHU JJIsl Pa3BUTHUS YMEHHUM MPOEKTHO-UCCIIEI0BATEIbCKOMH,
TBOPYECKOM JIEATEIbHOCTH;

pa3BuTHE HHTEpeca K cdepam mpodecCUuOHaTbHON NIEeSITENbHOCTH,
CBSI3aHHOM C (DU3UKOM.

B cootBerctBumn ¢ TpeboBanusmu ®I'OC COO yrnyOnéHHBIM ypOBEHB
u3yueHus yudeOHoro mnpeamera «@Pusnka» Ha YypOBHE CpPEAHEro OOIIero
oOpa3oBaHusl BbIOMpaAETCA OOYUYAIOMIMMUCA, TJIAHUPYIOUUMU MPOAOJIKEHUE
00pa3zoBaHus MO CHEHUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPODUIISL.

Ha wusyuyenue ¢usuku (yrinyOnEHHBI ypOBEHb) HAa YpPOBHE CPEIHETO
oOirero oopazoBanus orBoauTcst 340 yacos: B 10 kimacce — 170 wacos (5 yacoB
B Heaenmo), B 11 kimacce — 170 gacoB (5 4acoB B HEETIO).

[Ipennaraemsiii B mporpamme mo (usuke mnepedeHb JIa0OpaTOpPHBIX U
MPAKTUUYECKUX palOT SBISETCA PEKOMEHJIOBAHHBIM, YUMTENb JEIaeT BBHIOOD
MPOBEJICHUS J1a0OPATOPHBIX PA0OT U OMBITOB C YYETOM HWHIUMBHUAYaJIbHBIX
0COOEHHOCTEH 00yYaIOIITUXCH.



COAEPKAHUE OBYYEHUA
10 KVIACC

Paznen 1. Hay4yHblii MeTOA O3HAHUS MPUPOABI.

®usnka — ¢yHIaMeHTalbHas Hayka o mnpupoae. Hayunbiii meton
MO3HAHUS U METObI UCCIIeIOBaHUS (U3UUECKUX SIBJICHUI.

DKCIIEpUMEHT U Teopusl B IMpoIlecce Mo3HaHus npupoasl. Habmonenue u
AKCHEPUMEHT B (PU3HUKE.

Cnoco6sl u3Mepenusi (U3NYECKUX BEJIMYMH (AHAJIOTOBBIE W IU(POBBIE
U3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIC JATYNKOBBIE CUCTEMBI).

[Torpemnoct wu3MepeHuit ¢Gu3MYecKUX BeMUUMH (aOCoNOTHasT U
OTHOCHUTEJIbHAS).

MopenupoBanue (QU3MUECKUX SBICHUNW M MPOIECCOB (MaTepHUaibHas
TOYKa, a0COJIIOTHO TBEPAOE TENO, HAcalbHAs KUIKOCTb, HJICAJIbHBIN Ta3,
To4YeuHbIi 3apsy). ['unoreza. usnyeckuii 3aK0H, rPaHULIBI €r0 MPUMEHUMOCTH.
dusnueckas TEOpHsl.

Ponb u Mecto ¢usuku B GOpMUPOBAHUK COBPEMEHHON HAyUYHOW KapTUHBI
MHPA, B TPAKTUYECKOUN JAEATEIBHOCTH JIHOJICH.

Yuenuueckuit sxcnepumenm, nabopamopuvie padbomuol, nPAKMUKYM.

N3MepeHue cuibpl TOKa W HamNpsHDKEHHS B LEMH MMOCTOSIHHOTO TOKAa NP
MOMOIIIM aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX PUOOPOB.

3HakoMCcTBO ¢ UppoBoit tabopaTopueil no gusnke. [Ipumepsl uzmepeHus
(bU3MYECKHUX BEIMUMH MPU MTOMOIIN KOMIIbIOTEPHBIX JaTYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBUKEHUE. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUKECHHS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3a7a4l MEXaHUKH.

Pannyc-BekTop MarepuanbHOM TOYKH, €r0 MPOEKUUMHA HA OCH CUCTEMBI
KoOpauHar. Tpaekropus.

[lepemetienrie, CKOpOCTh (CpeaHssl CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U
YCKOPEHUE MATEPUATBbHOW TOYKH, MX MPOEKIUH HA OCH CUCTEMbI KOOpJWHAT.
Ciio)keHne nepeMenieHuii U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE  NPSMOJMHEUMHOE  JBUXCHHE.
3aBUCUMOCTb KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEPUATBHON TOYKHU
OT BPEMEHU U UX rpaduKu.

CBoboaHOE TajieHue. Y CKOpeHrue CBOOOAHOTO majeHus. JIBrkeHue Tena,
OpOIIEHHOTO MOJ| YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJHUHAT, CKOPOCTU U
YCKOPEHUS MaTepUaIbHOW TOYKH OT BPEMEHH U UX rpaduKu.

KpuBonuneitnoe naBwxkeHue. J[BUKeHUE MaTepualbHOM TOYKHA IO
OKPY>KHOCTH. YTJIOBas W JUHEHHass ckopocTh. Ilepuoa m yactota oOpaieHus.
IleaTpocTpemutenbHoe (HOpMaiabHOE), KacaTelbHOE (TaHTCHIUMAIBHOE) |
MOJIHOE YCKOPEHUE MATEPUATBbHON TOUYKH.

TexHnueckne yCTpOWCTBA M TEXHOJIOTMYECKHE TMPOLECCHL: CIHUIOMETD,
IBH)KEHUE CHApSJ0B, LEMHbIE, IIECTEPEHUYATHIE KW PEMEHHBIE MEpeaauH,
CKOPOCTHBIE TU(DTHL.

Jemoncmpayuu.

Mopenp CHUCTEMBI OTCYETA, WJUTIOCTpals KUHEMaTUYECKUX
XapaKTEPUCTUK JBHKCHUA.

Cnoco0bI Hcclie1I0BaHMS ABUKECHUM.



NnmrocTpanust NpenenbHOTO TMepexoa W HU3MEPEHUE MTHOBEHHOM
CKOPOCTH.

IIpeoOpazoBanue ABMKEHUM C UCTI0JIH30BaHHEM MEXaHU3MOB.

[Tagenue Te B BO3AyXE U B pa3peKEHHOM IPOCTPAHCTBE.

HaOnronenue nBuxkeHus Tena, OPOIIEHHOTO MOJ YIjoM K TOPU30HTY U
TOPU30HTAIIBHO.

HanpasneHnne CKOpoCTH NpH IBUKEHUU IO OKPYKHOCTH.

[IpeobpazoBaHue yriioBOW CKOPOCTU B PEAYKTOPE.

CpaBHEHHE yTEH, TPAEKTOPU, CKOPOCTEHU NBUKEHHUS OJHOTO M TOTO KE
TeJIa B pPa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padbomuol, nPAKMUKYM.

N3yyeHne HEpaBHOMEPHOrO JABWKEHUSA C LEJIBI0  ONPEACICHHUS
MTHOBEHHOW CKOPOCTH.

N3mepenne yCKOpeHMsT TMpU  NPSIMOJMHEWHOM  PAaBHOYCKOPEHHOM
JIBH>KEHUH 110 HAKIIOHHOW TNIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH MYTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JBH>KEHUH.

N3mepenune  yckopeHus  CBOOOJHOTO  MajaeHUA  (PEKOMEHJIOBaHO
HCTOJIb30BaHue UGPOBOH Ta00paTOPHH ).

N3yuenne paBuXKEHUsS Tena, OpOIIEHHOTro Topu3oHTaNbHO. IIpoBepka
TUIIOTE3bl O TMPSIMOM MNPOMOPLHOHATBHONW 3aBUCHUMOCTH MEXIY TalIbHOCTHIO
MOJIETA U HAYAJIbHOU CKOPOCTHIO TEJIA.

N3ydyeHnne OBMXKEHHS Tena MO OKPYKHOCTHU C IMOCTOSHHOM MO MOIYJIO
CKOPOCTBIO.

UccnenoBanre  3aBUCUMOCTH  Nepuoja  OOpalieHuss KOHHYECKOTO
MAasITHHKA OT €ro NapaMeTpoB.

Tema 2. /lunamuka.

ITepBeiit 3akoH Hprotona. MHepunanbHbie cuctembl orcuéra. [IpuHnmn
OTHOCUTEIBHOCTHU lanunies. Heunepnuansueie CHUCTEMBI OoTCuéTa
(ompenenenue, IpUMEpHI).

Macca tena. Cuna. [IpuHIUII Cyneprio3uiuny CHl.

Bropoii 3akoH HproTOHA [1711 MaT€pUamIbHON TOUKHU.

Tperuit 3akoH Hbpr0TOHA 1711 MaTepUATIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTCHUS. OKBUBAJIEHTHOCTh TPABUTALMOHHON U
MHEPTHOU MaCCHI.

Cuna TskecTu. 3aBUCUMOCTh YCKOPEHUS CBOOOTHOTO MaJeHUsI OT BBICOTHI
HaJl TOBEPXHOCTHIO IJIAHETHI W OT Treorpapuyeckoid MUPOTHL. JIBUXKEHME
HeOecHbIX Ten U ux chnyTHuUkoB. 3akoHbl Kemnepa. IlepBasi kocmuueckas
CKOPOCTBb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Ttema, nBuxymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe tpeHue. Cuiia TpEHHSI CKOJBKECHUS U CUia TPEHUS
nokost. Koapduunent tpenus. Cuia CONMPOTHBICHAS NPH JBIKCHHN Telad B
KUJIKOCTHU WJIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JBHKECHUS.

JlaBienue. FI/II[pOCTaTI/I‘-IeCKOG napienne. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJOTHYECKUE MPOLECCHI: MOIIIUITHUKH,
JBH>)KEHUE NCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaOnionenunie ABWXEHUS Tl B HWHEPUUAIBHBIX W HEUMHEPIHAIbHBIX
CHUCTEMAX OTCYETA.

[IpyHIIUTT OTHOCUTENBHOCTH.



Kauenne nByx HWIMHAPOB WM HIAPOB PAa3HOM MAaCChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCHUTEIBHO HEMHEPLUUAIBHOW CUCTEMBI OTCUETA.

CpaBHEHME pABHOJCWUCTBYIOIIEH MPWIOKEHHBIX K TeIy CHI C
MPOU3BEJCHUEM MAacCChl Te€ja HA €ro YCKOPEHUE B HHEPLMUAIBHOU CHUCTEME
OoTCU€ra.

PaBeHCTBO chJl, BO3HUKAIONIUX B PE3YJIbTATE B3aUMOICHCTBUS TEIL.

N3mepenne Mmacc o B3auMOJECHCTBUIO.

HesecomocTs.

Bec tena nmpu yCKOpeHHOM NOABEME U MAJICHUM.

[HeraTpoOexxHbIE MEXaHU3MBI.

CpaBHEHHME CUJT TPEHHUS TTOKOSI, KAYCHUS U CKOJIbKEHHS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padbomul, nPAKMUKYM.

N3mepenue paBHOACUCTBYIONIEH CHJI TpU  JBIXKEHUH Opycka Mo
HAKJIOHHOM TNIOCKOCTH.

[IpoBepka rumore3sl 0 HE3aBUCUMOCTH BPEMEHHU JABUXKEHHUS OpycKa Mo
HAKJIOHHOM IIOCKOCTH Ha 3aJaHHOE PACCTOSIHUE OT €r0 MaccChl.

HccnenoBanne 3aBUCUMOCTHU CUII YIIPYTOCTH, BOSHUKAIOIIUX B IIPYKUHE U
pe3nHOBOM o0pa3iie, OT ux AehopMaIluu.

N3yuyeHue NBUKEHHUS CUCTEMBI TEJ, CBA3AHHBIX HUTHIO, MEPEKUHYTON
yepes JErKui 0J10K.

N3mepenne  kod(pdummeHta TpeHHS MO  BEIMYHMHE  YTJIOBOTO
kod(ppunuenta 3aBucuMocTH F,(N).

UccnenoBanne nBmkeHuss Opycka IO HAKJIOHHOM IUIOCKOCTH €
MepEMEHHBIM KO3(P(OUIIMEHTOM TPEHHUS.

N3yuyenue nBMKEHUs Ipy3a HA BAILY C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomotHo TBEpHOe Teno. [locTynaTenbHOoe W BpalllaTeIbHOE JABUKEHUE
TBEPAOro Tena. MOMEHT CUIIBI OTHOCUTENIBHO OCH BpauieHus. [lnedo cuibl.
Ciioxenue cuil, MpUJI0KEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

YcnoBus paBHOBECHUs TBEPAOTO TEA.

YcroitunBoe, HEyCTOMUMBOE, O€3pa3TuYHOE PaBHOBECHE.

TeXHUYeCcKne yCTPOMCTBA M TEXHOJOIMYECKHUE MPOLECCHI: KPOHIITEWH,
CTPOUTEBHBIN KPaH, pEIIETYATHIC KOHCTPYKIIUU.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bunpr paBHOBECHS.

Yuenuueckuit sxcnepumenm, 1aoopamopmsie padomsl, npaKmuKym.

UccnenoBanne ycliOBUM pPaBHOBECHS TBEPIOrO Telld, HMEIOIIETO OCh
BpAICHUS.

KoncTpynpoBaHne KpOHIITEHMHOB U PACUET CUII YIIPYTOCTH.

N3yyenune ycTOMYMBOCTH TBEPIOIO TEJA, UMEIOLIETO IUIOIAAb OIIOPHI.

Tema 4. 3aKkonvl coxpanenusn 6 MexaHuxe.

Nmnynbc MaTepuanbHOW TOYKH, CUCTEMBbl MATEPUANIBHBIX TOYeK. LleHTp
MAacC CUCTEMbI MAaTEPUAIIBHBIX TOYEK. Teopema 0 JBUKEHUU LIEHTPa Macc.

HNmiysibC CUIIBI 1 U3BMEHEHUE UMITYJIbCA TEJA.

3aKOH COXpPaHEHUS UMITYJIbCA.

PeakTuBHOE BUXKEHUE.

MowmeHT uMnynbca MatepuaibHON TOYKU. [IpencraBieHue o cCoOXpaHEeHUU
MOMEHTA UMITYJIbCa B LIEHTPAJIBHBIX IOJIAX.

Pabora cuiapl Ha MaloM M Ha KOHEYHOM IepemerieHun. ['paduyeckoe
MpeACTaBICHUE PAOOTHI CUJIBI.



MOIIHOCTH CUJIBI.

Kunernueckas sHeprus MarepualibHOW TO4KU. Teopema 00 M3MEHEHUU
KUHETHYECKOW SJHEPTUU MATCPUAIBHON TOUKH.

[TorennuanbHble ¥ HEMOTEHIMANbHbIE CWIbl. [lOTeHIManbHAas SHEprus.
[TorenuuanbHas SHEprus YIIPYTO nedhopMUpoOBaHHON MPYKUHBI.
[TorennuanpHass »Heprusg Tejla B OJAHOPOJHOM TIPAaBUTALMOHHOM IIOJIE.
[TorennumanbHass >HEprus Tejla B TPAaBUTALMOHHOM MOJIE OJHOPOJHOrO IIapa
(BHyTpH M BHe mapa). Bropas kocMudeckass CKOpPOCTb. TpeTbsi KocMUYECKast
CKOPOCTBb.

CBsi3b pabOThl HEMOTEHIMANBHBIX CHJI C H3MEHEHHEM MEXaHUYEeCKOU
SHEPTUU CUCTEMBI T€JI. 3AKOH COXPAHEHUS MEXAHUYECKON SHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHUSI.

YpaBHeHue bepHyIUM I MOCAIBHOU JKUIAKOCTU KaK CJIEACTBHUE 3aKOHA
COXPAHEHHUS] MEXaHUYECKOW SHEPTHH.

TexHnueckne yCTpOMCTBA W TEXHOJOTHMYECKHE MPOLECCHI: JBUXEHUE
pakeT, BOAOMET, KONEP, MPY>KUHHBIA MUCTOJIET, TUPOCKOI, (PUTYyPHOE KaTaHHE
Ha KOHbKax.

Jemoncmpayuu.

3aKOH COXpPaHEHUS UMITYJIbCA.

PeakTuBHOE BMXKEHUE.

N3mepenne MOIITHOCTH CUJIBL.

N3meHeHne sHepruu Tejaa Ipyu COBEPIICHUHN PaOOThI.

B3aumnble npeBpamieHuss KUHETUYECKOM U MOTEHIMAIIBHOM YHEPIUl MpH
JNEWCTBUH HA TEJIO CUIIBI TSHKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue sHEepPruM Ipyu CBOOOTHOM MaJICHHUU.

Yuenuueckuit sxcnepumenm, nabopamopuvie padbomuol, npAKMUKYM.

N3mepenune nmmyiibca Teaa 1o TOpMO3HOMY MYTH.

N3mepenue cuibl TATU, CKOPOCTH MOJEIU AIEKTPOMOOUIISI U MOUTHOCTH
CHUJIbI TATH.

CpaBHEHME U3MEHEHUS UMITYJIbCA TEJIa C UMITYJIbCOM CHIIBL.

HccnenoBanne COXpaHEHUs UMITYJIbCA P YIIPYTOM B3aUMOACHCTBUMU.

N3MepeHne KNHETHYECKOW SJHEPTUH TeJla IO TOPMO3HOMY ITYTH.

CpaBHeHUE HM3MEHEHHS MOTECHIMAIBHOM 3HEPrUM NPY>KUHBI C pabOTOI
CHUJIbI TPEHUS.

Omnpenenenue pabOThl CUJIBI TPEHUSI MPU JIBUKEHHUH TeJa MO HAKJIOHHOMN
IUIOCKOCTH.

Paznen 3. MouiekyasipHasi pu3uKa M TEPMOAUHAMHUKA.

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYECKOU MeEOPUU.

OcHOBHbBIE MOJOXKEHUSI MOJEKYJsipHO-KuHeTHueckor teopun (MKT), ux
ombITHOE oOocHoBaHue. Jluddys3us. bpoyHoBckoe maBmwkeHHE. XapakTep
IBW)KEHUST W B3aWMOJICMCTBUSL YACTHUI[ BellecTBA. MOJEnuW CTPOEHUS Ta3o0B,
KUJKOCTEH M TBEPIBIX TEN U OOBSICHEHHUE CBOMCTB BELIECTBA HA OCHOBE 3THUX
Mojeneir. Macca u pasMmepbl Mosiekyd (atomoB). KonmdecTBo BelecTBa.
[TocTosinHas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u cnocoObl €€ m3Mepenus. Illkana
temreparyp Llenscus.

Mogens wuAcanpHOrO Ta3a B  MOJICKYJISIPHO-KMHETUYECKOW TEOpPHH:
YACTHUIIBI ra3a JBHXKYTCS XaOTUYECKHU U HE B3AUMOJEHUCTBYIOT IPYT C APYTOM.

l'azoBbie 3akoHBl. YpaBHeHue MenneneeBa—Knanelipona. AOGcCotOTHas
temmneparypa (mkana temrnepatyp KensBuna). 3akon [lansrona. M3onponecchl



B HUJEaJbHOM Ta3e C IOCTOSHHBIM KOJWYECTBOM BeliecTBa. ['paduueckoe
MpeACTaBICHUE U30MPOLIECCOB: U30TEPMA, U30X0pa, n3o0apa.

CBsA3p MEXAYy [HaBJICHHUEM U CpPEIHENM KHUHETUYECKOM SHEprueu
MOCTYNAaTEIBHOTO TEIUIOBOTO JBUKEHHUS MOJIEKYJ UACANIbHOTO raza (OCHOBHOE
ypaBHEHHE MOJICKYJIIPHO-KMHETUYECKONU TEOPUH UACAIBHOTO Ta3a).

CBsi3b  a0CONIOTHOW TEMIEpaTyphl TEPMOAMHAMUYECKON CHUCTEMBI CO
CpeoHE KHHETUYECKON DHEpPruer MOCTYyNaTeIbHOTO TEIIOBOTO ABHMIKECHUS €€
YaCTULL.

TexHuueckne yCTpOWCTBA M TEXHOJIOTHUYECKHE MPOLIECCHI: TEPMOMETD,
OapoMeTp, MoJIy4YeHHe HaHOMATEPUAJIOB.

Jemoncmpayuu.

Monenu qBUKEHUS YaCTHULl BEILIECTBA.

Mogenb OpOyHOBCKOTO JIBUKEHUSI.

Buzaeoponuk ¢ 3anuckio pearibHOro OPOYHOBCKOTO JIBUKECHUS.

Hudbdysus xxkuakocteil.

Mopens onbita IllTepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTaIn4eCKuX PEeMETOK.

HaOnronienue u rcciieioBaHue U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopuvie padbomuol, nPAKMUKYM.

HccnenoBanne mpouecca yCTaHOBIEHUS TEIUIOBOIO PABHOBECHUS IIPU
TEII000MEHE MEXIY ropsiuei U XOJIOJHON BOJOM.

N3ydenne m3oTepMuyecKoro mpoiiecca (PEeKOMEH0BAHO HCIOJIb30BaHUE
uudpoBoii 1abopatopun).

N3ydenne n30XopHOTO Imporecca.

N3yuenne nzobapHoro mporecca.

[IpoBepka ypaBHEHUSA COCTOSHUSA.

Tema 2. Tepmoounamuxka. Tennogvie mauwiunoi.

Tepmonunamuyeckass (TJl) cucrema. 3amaHue BHEMIHMX YCIOBUM ISt
TEPMOAVHAMUYECKON CHUCTEMBbl. DBHEIIHWE W BHYTPEHHHUE MApPaMETPBhI.
IlapameTpsl TEPMOANHAMHYCCKOH CHUCTEMBI KaK CPEJHUC 3HAYCHUS BEIIMYHH,
OIMCBIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nawano tepmoanHamuku. (CaMONpOHW3BOJIbHAS —pETaKCaLHs
TEPMOAVHAMUYECKON CUCTEMBI K TENIJIOBOMY PaBHOBECHIO.

Mopgens uaeasbHOro0 ra3a B TEPMOAMHAMUKE — CUCTEMA YPaBHECHUU:
ypaBHeHHEe MenaeneeBa—KnamneipoHa u BeIpaKCHUE 111 BHYTPEHHEN YHEPIUU.
YcinoBuss TPUMEHUMOCTH JTOW MOJEIU: HHU3Kasg KOHIEHTPAUUs YacTHLL,
BBICOKHE TEMIIEPATYphl. BripaxkeHue MJisi BHYTPEHHEN 3HEPTUU OJHOATOMHOIO
WJIEaTBbHOrO rasa.

KBazucratnueckue n HeCTaTUYECKHUE NPOLIECCHI.

DnemeHTapHas pabora B TepMoauHaMHuKe. Beramciaenue padoOThl 1O
rpaduky npoiecca Ha pV-auarpaMmme.

Tennonepenaya kak  crnocod WM3MEHEHHSI BHYTPEHHEW  SHEpPruu
TepMOJMHAMHUYECKON cuctembl 0e3 coBepieHus padbotel. KonBekius,
TETJIONIPOBOHOCTD, U3JIyYCHHE.

KomnuectBo Temnorel. TeIOEMKOCTh Tena. YAEabHAasT W MOJSpPHAS
TEINIOEMKOCTH BEHIECTBA. YpaBHeHUE Maliepa. YaenbHas TEmioTa CrOpaHHs
tormBa. Pacuér konuuecTBa TemIOThl mpu Temnonepenade. [lonstue o6
aarnabaTHOM IIpoIiecce.



IlepBpiil 3aKk0H TepMOAMHAMUKU. BHyTpeHHsss sHeprus. KonumuecTBo
TEIUIOTBI W paboTa Kak Mepbl H3MEHEHHMsS BHYTPEHHEH  SHepruu
TEPMOIMHAMHUYECKON CHCTEMBI.

BTopoii 3akOH TEpMOAMHAMHKH JJIsi PAaBHOBECHBIX MPOILIECCOB: YeEpe3
3aJJaHHO€ PAaBHOBECHOE COCTOSIHHME TEPMOJMHAMUYECKON CHCTEMBI MPOXOIHUT
eIMHCTBEHHAs aguabdata. AGCOMIOTHAS TeMIepaTypa.

Bropoii 3akOH TEpMOAMHAMHKH JJisI HEPABHOBECHBIX IPOLECCOB:
HEBO3MOXKHO TMepe/iaTh TEIUIOTY OT 00Jiee XOJIOJHOTO Teja K 0oyiee Harperomy
6e3 komneHcanuu (Kinaysuyc). HeoGpaTuMocTs NpUpoOIHBIX MPOIIECCOB.

[TpuHumne! geicTBus TemoBbix MamuH. KIT/I.

MaxkcumansHoe 3nauenne KII/I. [Tukn Kapno.

DKOJOTHYECKHE  ACMEKThl HCHOJIb30BaHWS  TEIUIOBBIX  JBHUIATENCH.
TermoBoe 3arpsi3HEHUE OKPYKAIOWIEH CPEBI.

TexHnueckne yCTpOMCTBAa M TEXHOJIOTMYECKUE MPOUECCHI: XOJIOIWIbHUK,
KOHJIUIIMOHEP, NU3EIbHBI U KapOIOpaTOpHBIM JBUraTenu, maposas TypOuHa,
MOJYyYEHUE CBEPXHU3KHUX TEMIEPATyp, YTUIW3ALUS «TEIUIOBBIX» OTXOJOB C
MCIIOJIb30BaHUEM TEIUIOBOTO HAcOcCa, YTUIU3alus OMOOPTaHMYECKOTrO TOILIMBA
JUTSL BBIPAOOTKH «TETUIOBOM» M DJIEKTPOIHEPTUU.

Jemoncmpayuu.

N3menenne temnepaTypbl Ipu ainabaTHUYECKOM PaCIIUPEHUH.

BoznyuHoe orauso.

CpaBHeHHE yAETBHBIX TEINIOEMKOCTENW BEUIECTB.

CnocoObl UI3MEHEHUSI BHYTPEHHEU SHEPTUH.

UccnenoBanue annabaTHOro mporecca.

KommbrorepHble MOIENH TEMIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padbomul, nPAKMUKYM.

N3mepenue yaenpbHON TEIOEMKOCTH.

HccnenoBanne nporecca OCThIBaHUS BELIECTBA.

UccnenoBanue annabatHOro mporecca.

N3ydyeHne B3auMOCBSI3M SHEPTUHA MEXKMOJIEKYJISIPHOTO B3aUMOAEUCTBUSA U
TEMIIEPaTypbl KUIIEHUS )KUIKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazosvie nepexoowl.

ITapooGpaszoBanue u KoHAeHcarusa. McmapeHue W KuleHHe. Y aeiabHas
TEIJI0Ta NapooOpa3oBaHMUsL.

HacepiienHble W HeEHachIleHHbIE mapbl. KadecTBeHHas 3aBUCHUMOCTh
IUDIOTHOCTH W  JABJICHUS HACBIIIEHHOrO Iapa OT TEeMIEeparyphl, UX
HE3aBUCHUMOCTh OT 00BbEMaA HACBHIINIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPHI
KUIICHUS OT JABJICHUS B JKHIKOCTH.

Bnaxxnocts Bo3ayxa. AOCONIOTHAS U OTHOCUTEIbHAS BIAXKHOCTb.

TBépnoe Tteno. Kpucramnuyeckne u amopdHbie Teiaa. AHH3OTPOIHS
CBOWCTB KpucTayuioB. [lmaBneHne w KpucTaum3anusa. YOelabHAas TEIioTa
maBneHust. Cyonumarusi.

Hedopmaruu TBEpmoro Tena. Pactsokenue u cxkatue. Casur. Momyinb
IOnra. Ilpenen ynpyrux negopmariuii.

TennoBoe pacuivupeHue KUIKOCTeH U TBEPABIX TeN, 00BEMHOE U JIMHEHHOE
pacuiupeHue. AHrapMOHU3M TEIUIOBBIX KOJIEOAaHMIM YacTHI] BellecTBa Kak
MPUYMHA TEIJIOBOTO PACIIMPEHUS Ted (Ha KAYECTBEHHOM YPOBHE).

[IpeobpazoBanue sHepruu B (Pa3zoBbIX Nepexoax.

VYpaBHeHMe TerioBoro Oanaxca.



[ToBepxHocTHOE HaTsKeHUE. KoadPuimeHT moBEpXHOCTHOTO HATSIKEHUS.
Kanmunnsapusle saBnenHus. JlaBiaeHWe 0oa HCKPUBJIEHHOMW IMOBEPXHOCTHIO
xuakoctu. Popmyiia Jlanmnaca.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKHE TMPOLECCHI: KHUAKHE
KPUCTAJUIbl, COBPEMEHHBIE MATEPHUAIIBI.

Jemoncmpayuu.

TemnoBoe paciupeHue.

CBolicTBa HACBHIIICHHBIX MMAPOB.

Kunenne. Kunenre npu noHWKEHHOM JABJICHUU.

N3mepenue CUitbl MOBEPXHOCTHOTO HATSIKEHHUS.

OnbITHI ¢ MBUTBHBIMU TIJIEHKAMM.

CwmauuBanue.

KanunnsapHslie siBneHus.

Moaenu HeHbIOTOHOBCKOM JKUJIKOCTH.

CriocoObl U3MEpPEHUS BIAKHOCTH.

HccnenoBanne HarpeBaHMs U IUIABJIEHUS KPUCTALUTMYECKOTO BEIIECTBA.

Buast nedopmannii.

HaOnronenne manbix aedopmaiui.

Yuenuueckuit sxcnepumenm, nabopamopuuvie padbomuol, nPAKMUKYM.

N3yyeHune 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEN.

N3mepenue yaenbHON TEIUIOTHI IJIABJICHUS JIbJIA.

N3yuyenue cBOMCTB HACBHILLIEHHBIX TAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa M OLIEHKAa MacChl MapoB B
MTOMEILICHUMU.

N3mepenue koaduiirieHTa TOBEPXHOCTHOTO HATSIKEHUS.

N3smepenune moayns FOHra.

UccnenoBanne 3aBUCUMOCTH JedopMalud pPe3WHOBOro oOpasla ot
MPUIIOKEHHON K HEMY CHUJIBL.

Pa3nen 4. DaekTpoauHaMuKa.

Tema 1. dnekmpuueckoe noJe.

DIIeKTpU3alus Tel U €€ MPOSBICHUA. JJIEKTpUYECKUM 3apsaa. [[Ba Buma
ANEKTPUYECKUX 3apsiaoB. [IpOBOAHWKM, IUAIEKTPUKUM U MOIYNPOBOJHUKH.
DJIEMEHTAPHBIA JJIEKTPUYECKUN 3apsii. 3aKOH COXPAHEHUS 3JIIEKTPUYECKOIO
3apsa.

BzaumonerictBue 3apsaoB. Toueunsie 3apsaabl. 3akoH KyroHa.

DyeKTpuYecKoe noJie. Ero neicTBrUe HA SJIEKTPUYECKUE 3aPSIbI.

Hanpsokéanocts  anektpudeckoro mnons. [IpoOueiit  3apsin.  Jlunuu
HaNpsHKEHHOCTH AJIEKTPUUYECKOTO noJit. OAHOPOIHOE SIIEKTPUUECKOE TOJIE.

[ToTeHManbHOCTh 3IEKTPOCTATUYECKOTO MOJIA. Pa3HOCTh MOTEHUIUAIOB U
HanpspkeHue. [loTeHuuanbHas sHeprus 3apsia B 3JEKTPOCTATUYECKOM ITOJIE.
[Torennuman »yekTpocTaTHdecKoro mojsd. CBA3b HANpPsXKEHHOCTH TONS U
Pa3HOCTH MOTEHIIMAJIOB JJIs AJIEKTPOCTATUYECKOTO MOJIst (KaK OJJTHOPOIHOTO, TaK
1 HEOJTHOPOIHOTO).

[TpuHIMIT CYyNIEepNO3ULINU INEKTPUUIECKHUX MOJIEH.

ITone toueunoro 3apsiaa. Ilose paBHOMepHO 3apsikeHHOW cdepsnl. ITome
PAaBHOMEPHO 3apsKEHHOro Mo 00bEMY miapa. [lone paBHOMEpHO 3apsiKEHHOM
OeckoHEeYHON TMIOCKOCTH. KapTuHBI JTUHUN HANpsHKEHHOCTU ATUX TOJIEH U
SKBUINOTEHIUAIBHBIX IOBEPXHOCTEM.

[IpoBOAHUKH B 3JIEKTPOCTATUYECKOM TOJIE. Y CIIOBUE PABHOBECUS 3aPsAI0B.

JIMBNEeKTpUKM B DJIEKTPOCTATHYECKOM  mone.  JludnekTpuyeckas
MPOHUILIAEMOCThH BEIIECTBA.



Konpencarop.  DnEKTpOEMKOCTH  KOHAEHCATOpPA.  IDJIEKTPOEMKOCTh
IJTIOCKOTO KOHAEHCATOpa.

[TapamnmenbHOE  coenMHEHHWE  KOHAEHcATopoB.  IlocnemoBarenbHoE
COEIUHEHUE KOHJICHCATOPOB.

DHEprus 3apsHKEHHOTO KOHJIEHCATopa.

JIBr>KeHUE 3apsyKEHHOM YacTULIBI B OTHOPOJHOM 3JIEKTPUYECKOM TIOJIE.

TexHu4Yeckne yCTpOWCTBA U TEXHOJIOTUYECKUE IPOLIECCHI: JIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATUYECKash 3alluTa, 3a3eMJICHUE HJIEKTPOnprOOpOB,
KOHJICHCATOpPHI, TeHepaTop Ban ae I'paada.

Jemoncmpayuu.

YCTpONCTBO ¥ IPUHLIKIN JEUCTBUSA AIIEKTPOMETPA.

DIIEKTPUUYECKOE TTOJIE 3APSIKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TT0JIE ABYX 3aPSIKEHHBIX IIJIACTHH.

Mogenb snekTpocTaTuueckoro reaeparopa (Ban ne I'paada).

[IpOBOTHUKH B SIEKTPHUUECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3AILNTA.

YCTpolCcTBO M JEWCTBHE KOHJEHCATOpa MOCTOSIHHOW W NEPEMEHHOMN
EMKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IIIOCKOTO KOHAEHCATOpa OT IUIOIIAAn
IJIACTHH, PACCTOSHUS MEKIY HUMU U JTUSJICKTPUUYECKON TPOHULIAEMOCTH.

DHEPrus AMEKTPUIECKOr0 MO 3apsHKEHHOTO KOHJIEHCATOpa.

3apsiKa U pa3psaKa KOHIEHCATOPA Yepe3 PESUCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnvie padbomuol, nPAKMUKYM.

OueHka cui B3auMOJICUCTBHUS 3apSKEHHBIX TEJ.

HaOnronenrie mpeBpalieHuss SHEPrud 3apsHKEHHOTO0 KOHJEHcaTtopa B
SHEPTUIO U3JIYYECHUSI CBETOANOAA.

N3ydenne npoTrekaHus TOKA B LIEMH, COAECPKAIIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIIAJIOB (HampsKeHus ) npu
MOCJIETIOBATELHOM CO€IMHEHUH KOHJICHCATOPOB.

UccnenoBanue pazpsiia KOHAECHCATOPA YE€PE3 PESUCTOP.

Tema 2. [locmoannwlii IneKkmpuueckKuil mokx.

Cuna Toxka. [IoCTOSIHHBIN TOK.

VYcimoBusi  CyIIECTBOBAHUSA ~ NOCTOSIHHOTO — 3JIEKTPUYECKOTO  TOKa.
Hcrounuku Toka. Hanpsokenue U u D/1C &.

3akoH OMa JiJ1d yyacTKa LEenHu.

DIIEKTPUUIECKOE CONIPOTUBIICHHUE. 3aBHCUMOCTD CONIPOTUBIICHUS
OJHOPOJHOTO MPOBOJAHUKA OT €r0 JUIMHBI U IUIOIIAAX MONEPEYHOIO0 CEUECHUS.
VY 1enpHOE CONPOTHUBIICHHUE BEIIECTBA.

[TocnenoBarenpHOE, napajieabHoe, CMEIIAHHOE COEMHECHUE
NPOBOAHUKOB. Pacu€r pa3BEeTBIEHHBIX DJJEKTpUYECKUX uLeneu. IIpaBuna
Kupxroda.

Pabota snextpuyeckoro Toka. 3akoH Jxkoyns—JIenna.

MOIIHOCTh 3JEKTPUUYECKOTO TOKA. TerioBas MOIIHOCTh, BbLAEISEMAas Ha
pes3ucrope.

OJIC u BHYTpEeHHEE COMPOTUBIICHUE MCTOYHMKA TOKa. 3akoH Owma s
MOJHON (3aMKHYTOM) OJJIEKTPUYECKOW Ilenmd. MOIIHOCTh MCTOYHHKA TOKa.
Kopotkoe 3ambikanue.

KonpaeHncarop B ienu nocTOSHHOTO TOKA.

TexHu4YecKkrne yCTpOMCTBA M TEXHOJIOTUYECKHE IPOLECCHL: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETYUK IJIEKTPUUECKOU IHEPTUH.

Jemoncmpayuu.



N3MepeHune CUitbl TOKa ¥ HAIIPSKEHUSL.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HANPSKEHHS NI PE3UCTOPA,
JIaMITbl HAKAIMBAHUS U CBETOAMOAA.

3aBUCUMOCTh CONMPOTUBIICHUS HWJIMHAPUYECKUX MPOBOAHUKOB OT JJIUHBI,
IJTONIAY MTOMIEPEYHOr0 CEYEHHS U MaTepHuaia.

UccnenoBanne 3aBUCUMOCTH CHJIbBI TOKAa OT COINPOTUBICHUSA NIPU
MMOCTOSSHHOM HaIpsHKEHUH.

IIpamoe wusmepenne 3JIC. KopoTkoe 3aMblkaHHWE TaIbBAHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHETO CONTPOTUBIICHUS.

Cnoco0bl coeTMHEeHNs] UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanne pa3HOCTH MOTEHUUAIOB MEXAY TMOJIOCAMH HCTOYHHUKA
TOKa OT CHJIbI TOKA B LIETIN.

Yuenuueckuit sxcnepumenm, nabopamopnvie padbomuol, nPAKMUKYM.

HccnenoBanne CMENMIaHHOTO COCTMHEHUS PE3UCTOPOB.

N3mepenune yaenbHOro COnNpOTUBIIEHUS] TPOBOAHUKOB.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT HANPSDKEHHS IS JIAMIIBI
HAKaJIMBaHUS.

VYBenuueHue npejaena u3MepeHus amrepMmeTpa (BOIbTMETPA).

N3smepenne D/IC 1 BHYyTPEHHETO COMMPOTUBIICHUS HICTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd IJ[C rajibBaHUYECKOTO 3JIEMEHTAa OT
BPEMEHHU MPHU KOPOTKOM 3aMbIKAHUH.

HccnepoBanne pa3HOCTH MOTEHUUAIOB MEXAY MOJIOCAMU HCTOYHUKA
TOKa OT CWJIbI TOKA B LIETIH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HOW MOIIHOCTM HMCTOYHMKA TOKA OT
CHUJIBI TOKA.

Tema 3. Toku ¢ paznuunuix cpeoax.

DJIEKTpUYECKass MPOBOJUMOCTh PA3JIUYHBIX BEMIECTB. JIEKTPOHHAS
MMPOBOJUMOCTb TBEPIBIX METAIUIOB. 3aBUCUMOCTb COIPOTUBIICHUSI METAJIJIOB OT
temneparypbl. CBEpXIpPOBOAUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[lonynpoBoguuku.  CoOcTBeHHass U OpUMECHas  MPOBOJUMOCTH
noynpoBoAHUKOB. CBoMCTBa p—n-niepexoja. [lonynpoBogHMKOBBIE TPUOOPHI.

DIIEKTPUUYECKUN TOK B BJIEKTPOJIMTAX. DJIECKTPOJIUTHUYECKAS JUCCOLIUALIUSL.
Onextponus. 3akoHsl Papaaes 15 3JIEKTPOJINA3a.

DJIEKTPUYECKUM TOK B Ta3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTEIIbHBIN
paspsn. PasnuyHble TUITBI CAMOCTOSTENBHOTO pa3psana. Monuus. [lnazma.

TexHuueckne yCTpONCTBA M MPAKTHUYECKOE MPUMEHEHHUE: ra3opa3psiHbIe
JAMIIbl, JIEKTPOHHO-Ty4eBass TpyOKa, MOJYIMPOBOJHUKOBBIE MPUOOPHI: MO,
TpaH3UCTOp, (HOTOAMON, CBETOAUOM, TajdbBaHHKa, padUHUPOBAHHE MEMM,
BBITIABKA AJTIOMUHUS, JIEKTPOHHASI MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTbh COIPOTUBIICHUSI METAJNIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTH 3JEKTPOJIUTOB.

3akoHsl dnekTponn3a dapazes.

HckpoBou pa3psaa U IpOBOJAUMOCTb BO3AyXa.

CpaBHEHHE TPOBOAUMOCTH METAJIOB U MOJIYIIPOBOIHUKOB.

OIHOCTOPOHHSIS TPOBOJUMOCTD JUOAA.

Yuenuueckuit sxcnepumenm, nabopamopuuvie padbomuol, nPAKMUKYM.

Habnronenue annextpoiausa.

N3mepenue 3apsiga OAHOBAIICHTHOTO HOHA.



UccnenoBanre 3aBUCHMOCTH  CONPOTUBICHUS TEPMOPE3UCTOpa  OT
TEMIIEPATYPHI.

CHsiTHE BOIBT-aMIIEPHON XapaKTEPUCTUKH AUOJIA.

duznvecKknii NPaKTUKYM.

Cnocobpl  u3MepeHHss (U3WYECKHX BEIUYUH C  HCIOJb30BaHUEM
aHAJIOTOBBIX M UHU(PPOBBIX U3MEPUTENIBHBIX MNPUOOPOB M KOMIIBIOTEPHBIX
JATYUKOBBIX  CHCTEM. AOCOJIOTHbIE U  OTHOCUTEIbHBIE MOTPEHTHOCTH
n3MepeHuit pusznyeckux BenuurH. OIleHKa TPaHull TOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX M3MEPEHUN, MCCIEAOBAHUN 3aBUCUMOCTEUN
(U3MYECKNX BENWYUH, MPOBEpPKA MPEIJI0KEHHBIX TUMOoTe3 (BHIOOp U3 padoT,
OMHMCAaHHBIX B TEMAaTUYECKUX pa3fenax «YYEeHUYECKUH IKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM)).

MexnpeaMeTHble CBSI3U.

N3yuenne xkypca ¢Qusuku yriuyonénHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCS. C YYETOM COJAEPKATEIbHBIX MEXKIPEIMETHBIX CBSI3€Ud C
KypcaMH MaTeMaTUKH, OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTUH.

Mescnpeomemmuvle nOHAMUA, CEA3AHHbBIE C U3VYEHUEM MeEMO0008
HAYYHO20 NO3HAHUA: SBICHUE, HAy4YHbIM (¢dakT, runoresa, Qunueckas
BEJIMYMHA, 3aKOH, TEOpHs, HAONIOJECHUE, HKCIEPUMEHT, MOJCIUPOBAHMUE,
MOJIENIb, W3MEPEHUE, MOTPEHIHOCTH U3MEPEHUN, H3MEpPUTENIbHbIE TPUOOPHI,
nugposas 1adbopaTopus.

Mamemamuxa: pelieHUe cUCTeMbl ypaBHeHUU. JluneliHas ¢GyHKIuS,
napaboinia, rumnepbosna, ux rpadukd U CBoOHCTBa. TpPUTOHOMETPUYECKHE
byHKIUU: CUHYC, KOCHHYC, TaHTeHC, KOTaHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKJIECTBO. BEKTOPHI U MX MPOEKIIMU Ha OCH KOOPAUHAT,
CJI0’KE€HHE BEKTOPOB.

buonocua: mexanudeckoe IBWIXKEHHE B JKUBOW mnpupope, nuddysus,
0CMOC, TEIJI000OMEH XKUBBIX OPraHU3MOB, TEIJIOBOE 3arpsiI3HEHUE OKPYKAIOIIEH
Cpeabl, yTUIN3alus OMOOPraHUYECKOro TOIUIMBA AJISl BEIPAOOTKH «TETIOBOW» U
AIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSIKEHHE W KaNWUISPHBIE SBJICHUS B
MIPUPO/IC, FINEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYII,
MOJb BEIIECTBa, MOJSIpHAs Macca, MOJy4eHHE HaHOMAaTepuaaoB, TEIJIOBBIC
CBOMCTBa TBEPABIX TeN, JKUAKOCTEH W Ta30B, JKUAKWE KPUCTAILIBI,
AIEKTPUYECKUE CBOWCTBA METAJUIOB, SJEKTPOIUTHUYECKAS JTUCCOIMALINS,
rajibBaHUKa, JIEKTPOHHAS MUKPOCKOIIHSI.

T'eozpaghus: BnaxxHOCTb BO3yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozusa:  mnpeoOpa3zoBaHME  JBUKEHUU C  HCIHOJIB30BAHHEM
MEXaHHU3MOB, YYET CYXOrO0 M JKUAKOrO TPEHUS B TEXHUKE, CTATUYECKHUE
KOHCTPYKIMHU (KPOHIITEWH, peméryaTble KOHCTPYKIIMHU), HCIOIb30BaHUE
3aKOHOB COXPAHEHMS MEXaHUKH B TEXHHKE (THMPOCKOI, BOJOMET U JAPYTHE),
JIBUTaTENb BHYTPEHHETO CropaHusi, mapoBasi TypOuHa, ObITOBOM XOJIOAUIBHUK,
KOHJIUIIMOHEP, TEXHOJIOTMU TOJYyYeHUsI COBPEMEHHBIX MAaTEpUalIOB, B TOM
YUCJI€ HAHOMATEPHAJIOB, U HAHOTEXHOJOTHUM, HJIEKTPOCTaTHYECKasl 3alluTa,
3a3eMJICHHE AJIEKTPONPUOOPOB, ra30pa3psiAHbIE JaMIIbl, MOTYNPOBOJIHUKOBBIC
puOOpHI, rajibBaHUKA.

11 KVIACC

Pa3nen 4. DaekTpoauHaMuKa.
Tema 4. Maznummnoe no.e.



B3aumonencTBue IOCTOSSHHBIX MAarHUTOB M INPOBOJHUKOB C TOKOM.
MarnutHoe nosne. Bekrop MarHuTHOM MHAYKUMH. lIpuHuun cyneprosuuuu
MArHUTHBIX NOJIEH. JINHUKA MarHUTHOW UHAYKIHH.

MarnuTtHoOe 1oJie MPOBOHUKA C TOKOM (TIPSIMOTO MTPOBOJAHUKA, KATYIIIKU U
KpyroBoro Butka). OmsIT DpcTeaa.

Cuna AMnepa, €€ HanpaBIE€HUE U MOIYJIb.

Cuna JlopeHna, €€ HampaBieHHE W MOAYJb. [[BHKEHHE 3apsiKEHHOU
YacTHUIIbI B OJJTHOPOJAHOM MarHuTHoM noJjie. Pabora cuisl Jlopenna.

MarnutHoe 1nose B BemecTse. DeppOMarHeTuku, rapa- U JuaMarHeTUKH.

TexHUYecKkrne yCTPOWCTBA M TEXHOJOTMYECKHUE IMPOLECCHI: ITPUMEHEHUE

MOCTOSTHHBIX MAarHuTOB, AJIEKTPOMATrHUTOB, TECTEP-MYJIbTUMETP,
AJIEKTPOIBUTATEb SIKOOU, YCKOPHUTEIN AJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

KaptuHa nuHWA WHOYKIMA  MarHATHOTO TMOJIA  IOJOCOBOTO M
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KaptuHa nvHMIA MarHUTHOM WHAYKIUU TOAS JUIMHHOTO MPSIMOTO
MMPOBOJIHUKA U 3aMKHYTOI'O KOJBLEBOTO IMPOBOJIHUKA, KATYIIKH C TOKOM.

BzaumonenicTBrue AByX NMPOBOAHUKOB C TOKOM.

Cuna Amrmepa.

JevictBue cuibl JIopeHIa HA MOHBI SJIEKTPOJIUTA.

HaOnroienre nBM>XeHUs MydyKa 3JEKTPOHOB B MATHUTHOM IIOJIE.

[TpunIun NEUCTBUSA 3JIEKTPOU3MEPUTEIBLHOTO npudopa
MAarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamopmusie padomeol, npaKkmukKym.

HccnenoBanne MarHUTHOTO TMOJIS TIOCTOSSHHBIX MAarHUTOB.

UccnenoBanne cBOMCTB (heppOMarHeTUKOB.

HccnenoBanne neiCcTBUS MOCTOSHHOTO MAarHuTa Ha paMKy ¢ TOKOM.

N3smepenue cuiibl Amnepa.

N3ydenne 3aBUCMMOCTH CUJIbl AMIIEpa OT CHIIBI TOKA.

Omnpenernenne MarHUTHOM WHAYKIMM HAa OCHOBE W3MEPEHUS CHUJIBI
Awmmnepa.

Tema 5. dnekmpomazHumnan UHOYKUUAL.

SlBneHne 3JIEKTPOMAarHUTHOW MHAYKIMU. [IOTOK BEKTOpa MAarHUTHOMN
naaykuud. DJ1C uHAyKnuu. 3aKOH 3JIEKTPOMarHuTHOM uHAyknuu Dapanes.
Buxpesoe anekrpuueckoe none. Toku Dyko.

OJIC nHAYKUHUHA B MTPOBOJHHUKE, JBHXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJe.

[Ipasuio Jlenua.

NunyktuBHOCTh. KaTymika MHIYKTUBHOCTH B LENU ITOCTOSHHOTO TOKAa.
SBnenne camonHaykuuu. 3J1C caMOMHIYKIIAH.

DHEPrusi MAarHUTHOTO TOJIS KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHu4uecKkne yCTpOHWCTBA U TEXHOJIOTMYECKUE MPOLECCHl: MHAYKIIMOHHAS
Me€4b, COJICHOUJI, 3allUTa OT AJNEKTPHU3ALUU TEI NPU ABUKECHUUM B MAarHUTHOM
1oJIe 3eMJIN.

Jemoncmpayuu.

HaOnronienue siBeHUs 3I€KTPOMAarHUTHOM MHTYKIIUH.

UccnenoBanne 3aBucumoctd DJC HMHAYKIMM OT CKOPOCTH H3MEHEHHUS
MAarHUTHOTO MOTOKA.

[Ipasuio Jlenua.

[Tanenne MaruuTa B alIOMUHUEBOM (MeIHO) TpyOe.



SBiIeHNE CAaMOMHAYKIIHH.

UccnenoBanne 3aBucumoctn JDJ[C caMOMHAYKUHH OT CKOPOCTH
W3MEHEHUS CUIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padbomul, nPAKMUKYM.

HccnenoBanue sBICHUS 3JEKTPOMAarHuTHOW HHAYKIIHH.

Ornpenenenne MHAYKIUHA BUXPEBOTO MArHUTHOTO TTOJIS.

HccnenoBanue SBICHUS CAMOUHIYKIIUU.

COopka MOJIeIH JIEKTPOMArHUTHOTO TeHepaTopa.

Paznen 5. KosieOanus 4 BOJIHBI.

Tema 1. Mexanuueckue Ko1ed0anus.

Konebarenshas cuctema. CBoOOHBIE KOJIECOAHUS.

lapmonnueckue  koneOanus. KuHemaTuyeckoe U JAMHAMUYECKOE
omucaHue. DHEPreTUYeCKoe OINMHUCAHUE (3aKOH COXpaHEHUS MEXaHWYeCKOU
sHEeprum). BoIBOJ TMHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOaHUM U3 UX
SHEPreTUYECKOr0 1 KHHEMATUYECKOTO ONTMCAHUSL.

Ammuntyna u (daza konedbanuit. CBsi3b aMIUTUTY 1B KOJI€OaHUN UCXOIHOU
BEJIMYMHBI C aMIUIUTYIaMHU KoJieOaHu €€ CKOPOCTH U YCKOPECHHUS.

Ilepuon m uvactora xonedbanuit. Ilepuon manbix CBOOOAHBIX KOJIeOAHUM
MarteMmaTudeckoro masitHuka. I[lepuos cBOOOAHBIX KoJieOaHMM MPYKUHHOTO
MasiTHUKA.

[lonatue o 3aryxaromux KoneOaHusix. BbIHYXIeHHBIE KoJeOaHuUs.
Pezonanc. Pe3onancHas kpuBasd. BnusHue 3aTyxaHus Ha BUI PE30HAHCHOU
KpUBOM. ABTOKOJIEOaHUSI.

TeXHUYeCcKrne YCTPOMCTBA U TEXHOJOTMYECKHUE IIPOLIECCHI: METPOHOM,
4achkl, Ka4eJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.

Jemoncmpayuu.

3anuck KoJ1e0aTEeIbHOTO JBUKCHHUS.

HaOnronenrie He3aBUCUMOCTH TlepuoAa MajibiX KoJeOaHUU rpy3a HA HUTHU
OT aMIUTUTYIbI.

UccnenoBanne 3aTyxaromux KojieOaHU W 3aBUCHUMOCTH Tepuoia
CBOOOJIHBIX KOJ€OaHUMN OT CONMPOTUBIICHUS.

UccnenoBanne konebaHUM TIpy3a Ha MACCUBHOW TMPYXKUHE C IEJIbIO
(dhopmMupoBaHuUs NMPECTABICHUI 00 UIeaTbHON MOACIH MPYKUHHOTO MAsITHUKA.

3aKOH COXpaHEHUS YHEPTUH MPU KOJIEOAHUSIX Tpy3a Ha MPYKUHE.

UccnenoBanne BIHYKICHHBIX KOJICOaHUH.

Habnronenue pe3oHanca.

Yuenuueckuit sxcnepumenm, nabopamopnvie padbomul, nPAKMUKYM.

N3mepenue nepuosa CBOOOAHBIX KOJECOAHUN HUTSHOTO U MPYKUHHOTO
MasITHUKOB.

N3ydeHne 3aKkOHOB JABUXEHHUS Tela B XOJ€ KojJeOaHUW Ha yIpyrom
MOJBECE.

N3ydennie nBUKEHUS HUTSIHOTO MasTHUKA.

[IpeobpazoBaHue SHEPTUU B Py KUHHOM MasSTHHKE.

UccnenoBanue yObIBaHUS aMIUTUTY/ bl 3aTyXAIOMIUX KOJICOaAHUH.

UccnenoBanne BIHYKICHHBIX KOJICOAHUH.

Tema 2. dnekmpomaznummnole Ko1e0aHUA.

Konebarenpubiii koHTYyp. CBOOOAHBIE 3JIEKTPOMATHUTHBIE KOJIEOAHUS B
uaeaIbHOM KoJjiebaTenbHOM KoHType. @opmyna TomcoHa. CBs3b aMILIUTYIbI
3apsiia KOHJAEHCAaTOpa ¢ aMIUIUTYI0M CHIIbI TOKA B KOJI€OATEIbHOM KOHTYpE.

3aKOH COXpaHEHUS YHEPTHUH B UACATHLHOM KOJI€0aTeIbHOM KOHTYPE.



3aTyxaroume 3JIEKTPOMAarHUTHBIE KOoJieOaHus. BrinyxaeHHbIe
AIEKTPOMArHUTHBIE KOJIeOaHusl.

IlepemeHHBII TOK. MOIIHOCTH MNEPEMEHHOTO TOKA. AMIUIMTYAHOE U
JIECUCTBYIOIIEE 3HAUYCHHE CHJIbl TOKA M HANpPsDKEHUs TMPU pa3indyHou (opme
3aBUCUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CunycouaanbHblid IEPEMEHHBIA TOK. Pe3ucTOp, KOHAEHCATOpP U KaTylIKa
MHIYKTUBHOCTH B 1IN CUHYCOUJAJIBHOTO IEPEMEHHOI0 TOKa. PE30HAHC TOKOB.
Pe3zonanc HanpsixeHUn.

Nneanvubiit Tpanchopmatop. [IpousBonacto, nepenaya u norpedieHue
3JIEKTPUYECKOU IHEPTHUH.

DKOJOTHYECKHE PHUCKH TPH IMPOU3BOJCTBE 3EKTposHeprun. KynbTypa
WCTIOJIB30BAHUS AJIEKTPOIHEPTUM B IOBCEHEBHOM KU3HU.

TexHUYeCcKrne yCTpOUCTBA U TEXHOJIOTHYECKUE MPOLIECCHI: DIIEKTPUUECKUN
3BOHOK, T€HEPATOP MMEPEMEHHOT0 TOKA, JINHUU 3JIEKTPOIIepeaay.

Jemoncmpayuu.

CB0OOHBIE 2JIEKTPOMArHUTHBIE KOJIEOAHMUS.

3aBUCHUMOCTh YacTOThl CBOOOJHBIX KOJIEOAHUM OT HMHAYKTUBHOCTU U
€MKOCTH KOHTYpa.

OcuuorpaMMbl AIEKTPOMArHUTHBIX KOJIEOaHUIM.

['enepaTtop He3aTyXarMMX SIEKTPOMArHUTHBIX KOJICOAHU.

Mojenb 31eKTPOMarHuTHOTO T€HEPATOPAa.

BriHyX1eHHbIE CUHYCOUAAIbHBIE KOJICOaHMUSI.

Pe3uctop, karyuika MHIYKTUBHOCTH U KOHAEHCATOP B LIEMU MTEPEMEHHOTO
TOKa.

Pe3oHanc npu mocienoBaTENbHOM COCIUHEHUH PE3UCTOPA, KAaTyIIKU
VHIYKTUBHOCTH U KOHAEHCATOPA.

VY CcTpolicTBO M IPUHIMI ASHCTBUS TpaHChopMaTopa.

Mopaens TMHUY 3IIEKTPOIIEPENAYH.

Yuenuueckuii sxcnepumenm, nadopamopmusie padomeol, npaKkmukKym.

N3ydenune Tpanchopmaropa.

HccnenoBanne nepeMEeHHOTO TOKA 4€pe3 MOCIEA0BATEIBHO COCAUHEHHBIE
KOHJIEHCATOP, KaTyIIKy U PE3UCTOP.

HaOnroienre 35eKTpOMarHuTHOTO pe30HaHca.

UccnenoBanue paboThl HICTOYHUKOB CBETA B 1IN IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMAZHUMHbBLE 6O0JIHDbI.

MexaHuyeckue BOJIHBI, YCIIOBUSI MX pacnpocTpaHeHus. [lomepeunbie u
MpOAOJIbHBIE BOJHBL. [leproa, CKOPOCTh pacnpOCTpaHEHHs W JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH: OTpaKCHHUE, MPEIOMIICHUE, UHTep(DEepeHIIUs U
mudpakiusi.

3Byk. CkopocTh 3ByKa. 'poMkocTh 3Byka. Beicota ToHa. TeMOp 3ByKa.

[ITymMoBOE€ 3arpsi3HEHUE OKPYKAIOIIEH CPEBI.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUSI M3JIyYECHHUS JJIEKTPOMATHUTHBIX
BOJIH. B3auMHas opreHTanusi BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  AJIEKTPOMArHUTHBIX  BOJIH:  OTPaXCHHUE, MPEIOMIICHHE,
noJisipu3anusi, tHTeppepeHus u qudpaxus.

[IIxama 37€KTPOMArHUTHHIX BOJH. [[prMeHEHNE 3JIEKTPOMAarHUTHBIX BOJIH
B TEXHHUKE U OBITY.

[TpuHIUIIBI pagOCB3U U TENEBUACHUS. Pagnonokamusi.

DJIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEH CPEIbI.



TexHuueckne yCcTpOMCTBA M MPAKTUUYECKOE MPUMEHECHUE: MY3bIKAJIbHbBIC
MHCTPYMEHTHI, pajiap, paIuoNpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-
M€4Yb, YIbTPA3BYKOBAs JUArHOCTUKA B TEXHUKE U MEJULINHE.

Jemoncmpayuu.

OO6pa3zoBaHue U pacnpoCTpaHEHUE MOMEPEYHBIX U MPOAOJIbHBIX BOJIH.

Koneb6mromeecs Te0 Kak ICTOYHHK 3BYKaA.

3aBUCUMOCTbH JJIMHBI BOJTHBI OT YaCTOTHI KOJICOAHUH.

HaOnronenue orpaxeHus U NpeaoMICHUSI MEXaHUUECKUX BOJIH.

HaOnronenue uatepdpepeHnu u q1udpakiuy MEXaHUUECKUX BOJIH.

AKyCTHYECKHI PE30HAHC.

CgolicTBa yIbTpa3ByKa U €r0 MPUMEHCHUE.

HaOnronienre cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJON U
4acTOTOM KoJieOaHUM.

UccnenoBanne  CBOMCTB  3JIGKTPOMAarHUTHBIX  BOJIH:  OTPaKCHHE,
MpeIOMIICHHE, TONsipu3aius, Audpakius, tHTephepeHus.

O6Hapy:xeHune nHOPaKpacHOTo U YIbTPahHOIETOBOTO U3ITYUCHUM.

Yuenuueckuii sxcnepumenm, nadopamopmusie padomeol, npaKkmukKym.

N3yuyenue mapaMeTpoB 3BYKOBOU BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmMonHEHOE pacIpOCTpaHEHUE CBETa B OJHOPOAHOM cpexe. Jlyu
cBeTa. TodyeuHblil HICTOYHUK CBETA.

OTtpaxkenue cBeta. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHune nzoopakeHui
B IJTOCKOM 3epkane. Cepuueckue 3epkana.

[Ipenomnenune cBeta. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOIIOTHBIN
MoKasarenb nperoMiieHus. OTHOCUTENbHBIM IOKA3aTellb  MPEJIOMIICHHUS.
[ToCTOSHCTBO 4YacTOTHl CBETa WM COOTHOUICHHWE JUIMH BOJH NPU MEPEXoAe
MOHOXPOMAaTHYECKOr0 CBETA YEPE3 FPAHUILY pa3ena ABYX ONTUYECKUX CPE.

Xon nyueit B npusMe. Jucnepcusi cBera. CloxHBIN cocTaB 0eIoro cBera.
IIBer.

[Tomnoe  BHyTpeHHee oTpaxkeHue. IIpenenbHBIl  Yyroja  MOJHOIO
BHYTPEHHETO OTPAKECHUS.

CoOuparoriiue W pacceuBaroliue JuH3bL. ToHkas nuH3a. DOKYyCHOE
paccTOSIHUE M ONTUYECKas CHUJla TOHKOM JMH3bL. 3aBHUCUMOCTH (POKYCHOTO
paccTosiHUSI TOHKOM c(epruueckoil JIMH3bI OT €€ TEOMETPUN U OTHOCHUTEIIBHOTO
MOKa3aTes MPeJIOMIICHHUS.

dopmyna TOHKOW JIMH3BL. Y BEJIMYEHUE, TaBAEMOE JINH30M.

Xox myda, NPOLIEAIIEr0 JUH3Y MOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIABHOU
ontudeckor ocu. I[locTpoeHne H300pakKeHHI TOUYKM U OTpe3Ka MpsSMOMl B
COOMpPAIONINX U PACCEUBAIOIIMX JUH3aX U UX CUCTEMAaX.

Onruueckue mnpubopel. Paspemraromias  crmocoOHocTh. ['maz  kak
ONTUYECKas CUCTEMA.

[Ipenensl TpUMEHUMOCTH TEOMETPUYECKON ONTUKHU.

BonnoBast ontuka. Uutepdepenius cera. KorepeHTHbIE HCTOUYHHKHU.
VYcnoBus HaOMIOJEHUS MAaKCUMyMOB W MHUHHUMYMOB B HHTEpP(EPEHIIMOHHOM
KapTUHE OT JBYX KOT€PEHTHBIX MCTOYHUKOB. IIpuMepsl KIIaCCHMUYECKUX
UHTEP()EPEHIIMOHHBIX CXEM.

Judpakmus cBeta. JudpakinuonHas pemeérka. YcCiaoBUE HAOIIOAESHUS
[JIaBHBIX MAaKCHUMyMOB T@pU TMAJEHUA MOHOXPOMAaTHYECKOTO CBE€Ta Ha
TU(PaKIIMOHHYIO PEIIETKY .

[Tosstpusanus ceera.



TexHuueckne yCTpOMCTBAa U TEXHOJOTHMYECKHE MPOLECCHl: OYKH, JyMa,
MepucKoI, GoToanmnapar, MUKPOCKOI, TPOSKIIMOHHBINA anmapar, MpOCBETICHHUE
ONTHUKH, BOJJOKOHHAS OINTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKECHUS CBETA.

HccnenoBanne npenomieHus CBETA.

HaOlnronenrie moHOro BHYTPEHHETO OoTpaxkeHusi. MoJienb CBETOBO/IA.

HccnenoBanne XoJ1a CBETOBBIX IIYYKOB YEPE3 IUIOCKOMAPAIIIECIBHYIO
IJIACTUHY U IPU3MY.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Monenu MUKpPOCKOIIa, TEIECKOIIA.

Habmronenne nuatepdepeHiium cBera.

HaOnroenrie 1BEeTOB TOHKHX IJIEHOK.

Habnronenune nudpakiym cBera.

N3ydenne nuppakiiMOHHON PEIIETKH.

Habnronenne nudpakiinOHHOTO CIIEKTpa.

Habnronenue nucnepcun cBera.

HaOnronenue nonsipusaiuu cBeTa.

[TpumeHenne noasIpoua0B ISl N3yUEHU MEXAaHUUECKUX HANPSIKECHUM.

Yuenuueckuii sxcnepumenm, nadopamopmusie padomeol, npaKkmukKym.

N3mepenue nokazarens MpeaoMIICHHS CTEKIA.

UccnenoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSIHUSI OT BellecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenune GpokycHOro paccTOsIHUSL pacCEeUBAIOLIUX JIMH3.

[TonyueHnne u300pa>keHHs B CUCTEME U3 TJIIOCKOTO 3epKajia U JINH3HI.

[Tonyuenne n300pa>keHHs B CUCTEME U3 JBYX JIUH3.

KoncTpynpoBaHne TEIECKOMUYECKUX CUCTEM.

HaOnronenve nudpakunn, UHTEpPEpEeHIIUU U TOJISIPU3aALUN CBETA.

N3yuenne monmdgpuszanuMu CBETa, OTPAKEHHOTO OT  IIOBEPXHOCTHU
IUBJICKTPUKA.

N3yuenne uHTEpPEpeHIINU JTA3€PHOTO U3TYUCHHUS Ha IBYX HIEIX.

Habnronenune nucnepcun.

HaOnronenue u uccienoBanue AMGPakIIMOHHOTO CIEKTPA.

N3mepenue nimHbl CBETOBOM BOJIHBL.

[TonyyeHne  crekTpa  M3Iy4Y€HHs  CBETOAMOAA  NpPU  IOMOIIHU
Tu(paKIIMOHHON PEelIETKY.

Pazngen 6. OcHOBBI cClIeIMAJILHOM TEOPUU OTHOCUTEJIBbHOCTH.

['paHnnbl  OPUMEHUMOCTH  KJIAaCCUYECKOM  MexaHukd. Iloctynarel
CIIELIMAIbHON TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOW uHTepBai. I[IpeoOpazoBanus JlopeHia.
VYcnoue npudMHHOCTH. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEJJICHHE
BPEMEHHU U COKPAILCHUE JJINHBI.

DHEPrus U UMIYJIbC PENSTUBUCTCKON YaCTHIIBI.

CBsA3p Maccbl C JHEPrUEd M HUMITYJbCOM PEISTUBUCTCKOM YaCTULBI.
DHeprus moKosl.

TexHuueckne yCTpPOMCTBA M TEXHOJOTMYECKHUE IMPOLECCHI: CITyTHUKOBBIE
MPUEMHUKY, YCKOPUTEIIH 3aPSKEHHBIX YACTHLL.

VYyeHnueckuit 3KCepUMEeHT, 1abopaTopHbIE pabOThI, MPAKTUKYM.

OnpeneneHue uUMIyJIbca M HHEPTHUM PEISTUBUCTCKUX YacTHI] (IO
(dboTorpadusiM TpEeKOB 3apsKEHHBIX YACTUIl B MATHUTHOM TI0JIE).

Paznen 7. KanToBas ¢pusuka.



Tema 1. KopnycKyaapHo-601H08011 0yaiu3m.

PaBHOBecHOE TemIOBOE W3IydYeHHE (M3IydYeHHE aOCONIOTHO YEPHOTO
tena). 3akoH cmenieHusa Buna. ['unores3a [1nanka o kBaHTax.

®oTOHBI. DHEPTrUs U UMIYJbC (POTOHA.

®dotoapdexr. Ompitet A. I'. CromeroBa. 3akoHbl ¢doTodhdeKTa.
VYpaBuenue Diinmreitna s porosddexra. «Kpacnas rpanuiiay gorosddekra.

JlaBnenue cBera (B YacTHOCTU, [aBJICHHE CBeTa Ha aOCOJIOTHO
MOTJIONIAIONIYI0 U aOCOJIOTHO OTpakarollyro mnoBepxHocTb). OmbiTel I1. H.
JleGenena.

BousHoBbIe cBoOlicTBa yacTull. Bonnsl ne bpoins. [nuna BonHel ae bponns
U pa3Mepbl 00JacTH JOKaIW3aluu ABWXKYIIeHcs yactulibl. KopryckymnspHo-
BOJIHOBOM Ayanu3Mm. Judpakius 3JIeKTPOHOB Ha KPUCTAJIIAX.

Cnemnuduka U3MEpPEHUIN B MHUKpPOMUDE. CooTtHouIeHus
HeonpeaenéHHocTei [ eitzendepra.

TexHudeckue yCTpONCTBA U TEXHOJOTUYECKUE MPOIIECCHI: CIEKTPOMETP,
(dboTodrieMeHT, (POTOJATYMK, TYHHEIBHBIH MHUKPOCKOII, COJIHEUHas Oarapes,
CBETOJIMO/I.

Jemoncmpayuu.

®oT0o3¢hPeKT HA YCTAHOBKE ¢ IMHKOBOM IJIACTHHOM.

Uccnenoranue 3akoH0B BHeNIHETO (hoTodddekTa.

UccnenoBanre 3aBUCUMOCTH COMNPOTHUBIICHUS TOJYINPOBOAHUKOB OT
OCBEIIEHHOCTH.

Cseroauon.

Conneunas GaTtapesi.

Yuenuueckuit sxcnepumenm, nabopamopnvie padbomuol, nPAKMUKYM.

UccnenoBanue goropesucropa.

N3mepenue nocrosaHo# [1manka Ha ocHOBe uccnenoBanus ¢potodddekra.

HUccnepoBanne 3aBUCHMOCTHM CHJIBI  TOKAa 4Ye€pe3 CBETOAMOHA  OT
HaIPSKECHUS.

Tema 2. @u3zuxka amoma.

OMnbITH MO KCCIEOBAHUIO CTPOCHUS aToma. [lnanerapHas Mojens aToma
Pesepdopna.

[Toctynarel bopa. W3nydenue u moriomieHue (GOTOHOB MHpH MEpeXojie
aToMma C OJIHOTO YPOBHS SHEPIUU Ha APYTOM.

Bunel cnektpoB. CekTp ypoBHEN S3HEPTUU aTOMA BOAOPOA.

CnoHTaHHOE U BBIHYXIECHHOE U3ydueHue cBera. Jlasep.

TexHUYecKrne yCTPOUCTBA U TEXHOJIOTHYECKUE MPOLIECCHL: CIIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOMN), Jla3ep, KBAHTOBBIA KOMIIBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaOnronienre nuHeyaThIX CIEKTPOB.

YCTpONCTBO U JEUCTBUE CUETYMKA HOHUZUPYIOLINX YACTULL.

OrnpeneneHue AJIMHBI BOJIHBI JIA3€PHOTO U3ITYUYECHUS.

Yuenuueckuit sxcnepumenm, nabopamopuuvie padbomuol, nPAKMUKYM.

HaOnroienre nuHe4aToro cnexkrpa.

UccnenoBanne cnekTpa pa3pekKEHHOTO aTOMAapHOrO BOJOpoAa M
U3MepeHue MocTosiHHOM Punbepra.

Tema 3. @uzuka amomnozo A0pa u 31emMeHmMapHvlxX 4acmuy.

Hyxkinonnas monens siapa I'eiizen6epra—Banenko. 3apsy siapa. MaccoBoe
4yucIo sapa. M30Torsl.



PannoaktuBHOCTh. Anbda-pacnaa. DNEKTPOHHBIM M MO3UTPOHHBIN Oera-
pacnan. ['amma-n3imyyeHue.

3aKOH PaJWOaKTUBHOTO pacrajaa. PairoakTHBHBIE M30TOINBI B MPUPOJE.
CBoliCTBa MOHU3UPYIOLIETO U3JIyYEHHUs. BiusHue paguoakTUBHOCTH Ha >KUBbIC
opranusmebl. EcrectBenHbil (hoH uznyuyenus. Jlozumerpus.

DHeprus CBsI3U HYKJIOHOB B siipe. SaepHble cuibl. [ledext Maccsl spa.

Snepuble peakuuu. JleneHue W CHUHTE3 sAAEp. SIEpHBIE PEAKTOPHI.
[Ipobniembl ympaBiasieMOro TEPMOSIIEPHOTO CHUHTE3a. DKOJOTHUYECKUE ACTICKTHI
Pa3BUTHSA AICPHON SHEPTETUKH.

MeTobl perucTpalnyu U UCCIEI0BaHUS JIEMEHTAPHBIX YACTHII.

dyHIaMeHTaJIbHBIE B3aUMOJACHCTBUS. bapvOHBI, ME30HBI U JIENTOHBI.
[IpencraBnenne o CtangaptHO MoAenu. KBapk-ritooHHas MOJENb aAPOHOB.

®usuka 3a npeaenamu CranaaptHo moaenu. TémHas maTepus U TEMHas
JHEPIUS.

EnunctBo puznueckoil kapTuHbBI Mupa.

TexHUYecKne yCTPOWCTBA M TEXHOJIOTHUYECKUE IMPOLIECCHI: TO3UMETD,
KaMepa BunbcoHa, s[AEpHBI peakTop, TEPMOSICPHBIA PEAKTOP, ATOMHAasd
O6oM0a, MAarHUTHO-PE30HAHCHAS TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nabopamopnvie padbomuol, nPAKMUKYM.

UccnenoBanue TpekoB 4acTHIl (10 TOTOBBIM PoTorpadusim).

UccnenoBanne paguoakTUBHOTO (DOHA C UCTIOIB30BAaHUEM JIO3UMETPA.

N3yuenue nornoiieHus: 6eTa-4acTUll aTFOMUHUEM.

Paznen 8. JiiemMeHTHI aCTPOHOMUHU M ACTPOGU3UKH.

Ortanbel pa3BuUTHUS acTpoHOMHUHM. lIpukiiagHOE W MHPOBO33PEHUYECKOE
3HaueHue acTpoHOMUHU. [IpUMEHUMOCTh 3aKOHOB (U3UKHU [JIsi OOBSICHEHHS
MPUPOJIbI KOCMUYECKUX OOBEKTOB.

Metonbl acTpOHOMHYECKHX HccienoBaHuil. COBpPEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PAANOTENIECKOIbI, BHEATMOC(hEpHAst ACTPOHOMHUS.

Bun 3Bé3gHoro Heba. Co3Be3aus, sspkue 3BE3/bI, TUIAHETHI, UX BHUINMOE
JBH)KEHUE.

CosnHeuHas cucrema.

Counnue. ConHeuyHas akTUBHOCTb. McTtouHuk sHeprun CoJiHIA U 3BE3.

3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKHU. JlHarpamMma «CHEKTPAIbHBIN
KJIACC — CBETUMOCTBY». 3BE3bl TJIABHOW MOCIENOBATEIbHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTb» IS 3BE3] TJIABHOM IOCIEA0BATENBHOCTU. BHYTpEeHHEE
cTpoeHune 38€311. COBpEMEHHBIE MTPECTABIEHUS O MPOUCXOKICHUU U SBOJIFOLIUN
CosHia 1 3BE€3/1. DTarbl )KU3HU 3BE3]I.

Mueunsiid [lyTe — Hama ["amaktuka. [lonoxenue u npmxenue CoiiHIA B
lNanaktuke. Tunel ranaktuk. PaguoramakTuku u KBasapbl. UEpHbIE ABIPHI B
AIpax rajJaKkTUK.

Bcenennasi. Pacmiupenue Bceenennoit. 3axkon XaO6ma. PazOeranue
rajakTuk. Teopus bonpmioro B3peiBa. PeIMKkToBOE U3IIyYEHHE.

MacirtabHas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnnie mpoOieMbl aCTPOHOMUH.

Yuenuueckue navnwoenus.

Habmogenuss  3BE3gHOro  Heba  HEBOOPYKEHHBIM  TJIa30M  C
WCMOJIb30BAHUEM KOMITBIOTEPHBIX MPUIOXKEHUW JJIS1 ONPEAEIEHUS MOJOKEHHUS
HEeOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE cO3Be3ausi CeBEpHOro
MOJyIIapus U ApKUE 3BE3/bI.

HaOnronenust B Teneckon JIyHbI, IUTaHET, TYMaHHOCTEWM M 3BE3AHBIX
CKOILICHUH.



du3nvecKknii NPaKTUKYM.

Cnocobpl  u3MepeHHss (U3WYECKHX BEIWYUH C  HCIOJb30BaHUEM
aHAJIOTOBBIX M UHU(PPOBBIX UBMEPUTENIBHBIX MNPUOOPOB UM KOMIIBIOTEPHBIX
JATYMKOBBIX  CHCTEM. AOCOJIOTHbIE U  OTHOCUTEIbHBIE TMOTPEHTHOCTH
n3MepeHuit pusznyeckux BenuurH. OIeHKa TPaHull TOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX M3MEPEHUN, MCCIEAOBAHUN 3aBUCUMOCTEUN
(U3MYECKNX BENUYUH, MPOBEpPKA MPEIJIOKEHHBIX TUMOTe3 (BHIOOP U3 padoT,
OMMCAHHBIX B TEMAaTUYECKUX pa3fenax «YYEeHUYECKUH IKCIEPUMEHT,
nabopaTopHbie pabOThI, MPAKTUKYM)).

O06o001maroIee MOBTOPEHUE.

O06o0mieHne W CUCTeMaTHU3alMsd  COJEp)KaHUS  pa3lelioB  Kypca
«MexaHuka», «MonekynspHas busuka u TEPMOJIUHAMHUKAY,
«DnexTpoauHamukay, «Konebanus u BoHB, « OCHOBBI CIIEIUATILHON TEOPUH
oTHocHUTelbHOCTH», «KBaHTOBass ¢uzuka», «IJIEMEHTHl AacTPOHOMUHU U
acTpoU3UKN.

Ponp ¢u3uku U acTpOHOMUUM B HKOHOMUYECKOM, TEXHOJIOTHYECKOU,
COIIMATIBHON M 3TUYECKON cdepax [edaTeIbHOCTH YeJIOBEKa, pOJib U MECTO
(U3UKH U aCTPOHOMHUU B COBPEMEHHOW HAyYHOW KapTUHE MHpA, 3HAYCHUE
OMHUCATEIbHON, CHUCTEMATU3UPYIONICH, OOBSCHUTENHHOW W MPOTHOCTUYECKOU
byHkui $uzndyeckod Teopuu, poiib (puznuecko teopuu B GHOPMUPOBAHUU
NpeACTaBIeHU 0 (U3UYECKOW KApTUHE MHUpPA, MECTO (DU3NYECKOU KapTUHBI
MUpa B OOIlEM psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUU O
MIPUPOE.

MexnpeaMeTHble CBSI3U.

N3yuenne xkypca ¢Qusuku yriyonénHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCS. C YYETOM COJAEPKATEIbHBIX MEXKIPEIMETHBIX CBSI3€Ud C
KypcaMH MaTeMaTUKH, OMOJIOTUM, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Mesicnpeomemnsvie noHaAmMuUA, CEA3AHHbIE C UYUEHUEM MEMO00E
HAYYHO20 NO3HAHUA: SBICHUE, HAy4HbIM (dakT, runoresa, Qunueckas
BEJIMYMHA, 3aKOH, TEOpHs, HAONIOJEHUE, HKCIEPUMEHT, MOJCIUPOBAHMUE,
MOJIENIb, W3MEPEHUE, MOTPEIIHOCTH H3MEPEHUN, H3MEpPUTENIbHbIE TPUOOPHI,
nugposas 1adopaTopus.

Mamemamuxa: peumieHWe CUCTEMbl YpaBHEHUH. TpPUTOHOMETpUUYECKHUE
byHKIMU: CHUHYC, KOCHHYC, TaHTeHC, KOTAQHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO. BEKTOPHI U MX MPOEKIIMU Ha OCH KOOPAUHAT,
clokeHre BekTopoB. IIpousBomubie snemeHTapHbiX GyHKIUN. [IpusHaku
moAo0usl TPEYTrOJbHUKOB, OMpPEACNICHHE IUIOMAAU TUIOCKUX (puryp u oObéma
Teq.

buonozua: snektpuueckue SIBICHUS B KUBOW MPUPOJE, KoJeOaTelIbHbIC
JIBIKEHHUS B JKMBOM MPUPOJE, IKOJIOTUYECKUE PHUCKU TPU MPOU3BOJCTBE
AIEKTPOIHEPTUU, DIIEKTPOMATHUTHOE 3arps3HEHUE OKpPYKAIOIIEH Ccpefbl,
yIbTPa3BYKOBasi AMArHOCTHKA B MEIUIIMHE, ONTHUYECKUE SIBICHUS B KUBOI
MPUPOE.

Xumusa: CTpOEHHUE aTOMOB M MOJIEKYJ, KPUCTAUIMUECKas CTPYKTypa
TBEPIBIX TEJA, MEXaHU3Mbl OOpa30BaHUS KPUCTAIIIMYECKOU  PEIIETKH,
CIIEKTPAJIbHBIN aHAJIU3.

T'eocpaghusn: marHuTHBIE TONIOCA 3€MIIM, 3aJIEKU MArHUTHBIX PY/I,
(dhoTochEMKa 3eMHOM MMOBEPXHOCTH, celicMorpad.

Texnonozua: NpPUMEHEHUE TMOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB,
ANEKTPOABUTATENb SIKOOU, TeHEPATOp MEPEMEHHOTO TOKA, HHAYKIIMOHHAS TI€Yb,
JUHUMU  DJIEKTpOIepeniay, JJIEKTPOABUTATENb, pajap, PaJuONpPUEMHUK,



TeNneBu30p, aHteHHa, teinedon, CBU-neub, ynpTpa3ByKOBasi NIMArHOCTHUKA B
TEXHUKE, MPOCKIMOHHBIN amnmapar, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapes,
CITyTHHKOBBIE TPUEMHUKH, SJICPHAS SHEPreTHKA U SKOJIOTUYECKHE ACIEKTHI €€
pa3BUTHSL.



INTAHAPYEMBIE PE3VIJIBTATBI OCBOEHUWA IIPOTPAMMBI 110
OU3UKE HA YPOBHE CPEIHEI'O OBLIEI'O
OBPA3OBAHUAIMYHOCTHBIE PE3VYJIbTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHUS YueOHOro mnpeamera «Dusznka»
JOJDKHBI ~ OTpakaTh  TOTOBHOCTh M CIOCOOHOCTH  OOYyYaroIIMXCs
PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOM BHYTPEHHEH MO3UILMEN JHUYHOCTH,
CUCTEMON IICHHOCTHBIX OpPUEHTAIMM, MO3UTUBHBIX BHYTPEHHHUX YOEKICHU,
COOTBETCTBYIOIIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOrO OOIIEecTBa,
pacuIMpeHue >KU3HEHHOrO OMbITa M ONbITa JCATEIBHOCTH B IMPOIECCE
peanu3ali OCHOBHBIX HAINpaBJICHUM BOCIUTATEIHHOW NEATEIBHOCTH, B TOM
YHUCJIe B YaCTH:
rPa’*kKIaHCKOr0 BOCIIMTAHUS:

e Cc(OPMUPOBAHHOCTb TpaXJAAHCKOW TMO3UIMU OOydYarolerocss Kak

AKTHUBHOT'O U OTBETCTBEHHOT'O WIEHA POCCUMCKOTO 00IIECTBA;

e TMPUHATHE TPAJULIHUOHHBIX OOIIECYETOBEYECKUX T'yMaHUCTUYECKUX H
JIEMOKPATUUECKUX [IEHHOCTEH;

* TOTOBHOCTH BECTH COBMECTHYIO JEATE€NbHOCTb B  HHTEpecax
IPAXKJIAaHCKOTO  OOIIECTBa, YyYacTBOBATh B  CAMOYIPABICHUH B
o0pa3zoBaTeIbHON OpraHU3aluy;

* YyMEHHE B3aUMOJCHCTBOBaTh C COLUUAIBHBIMH HWHCTUTYTaMH B
COOTBETCTBUHU C UX (DYHKIUSIMH U HA3HAYCHUEM;

* TOTOBHOCTb K TYMAaHUTapHOU U BOJIOHTEPCKON NEATETLHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:

e CcpOpPMHUPOBAHHOCTh  POCCHHCKOM  TIpaXXJaHCKOHW  HMJACHTUYHOCTH,
MaTpUOTU3MA;

* IICHHOCTHOE€  OTHOIIEHHE K  TOCYJapCTBEHHBIM  CHMBOJAM,
JOCTHKEHUSIM POCCUMUCKUX YUEHBIX B 00JaCTH (DU3UKHU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUA:

e c(hopMHUPOBAHHOCTHh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEACHUS;

e CIOCOOHOCTH OIICHUBATh CHUTyallMI0 W MPUHUMATh OCO3HAHHBIC
pelIeHus, OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHUCJIE B JEATEIbHOCTU YUEHOTO;

e OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy ayIIEero.

ICTETUYECKOr0 BOCIUTAHUS:

* OCTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYash 3CTETHUKY HAy4YHOIO

TBOPYECTBA, MPUCYIIETO HU3NIECKON HAYKeE.
TPYOBOT0 BOCTIMTAHUSA:

* UHTEpeC K pa3inuHbiM cdepaM npodecCHoHaNbHOU JeATETbHOCTH, B
TOM YHCII€ CBSI3aHHBIM C (DU3UKOM U TEXHUKOW, YMEHUE COBEpIIaTh
OCO3HAaHHBIM BBIOOp Oyaymiel mpodeccun U PeaIu30BbIBATh
COOCTBEHHBIE KU3HEHHBIE MJIaHbL;

* TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BAHUIO B
obnactu PU3UKK HA TIPOTSHKEHUU BCEH JKU3HU.

IKOJIOTUYECKOT0 BOCTIMTAHUSA:

* c(hOpMUPOBAHHOCTH AKOJIOTUYECKOM KYJBTYPBI, OCO3HAHUE
r100aJIBLHOTO XapaKTepa HKOJIOTUYECKUX Mpoodiem;

e IUIAHUPOBAHUE M OCYIIECTBJICHUE JIEUCTBUU B OKpY:Kalolllel cpelie Ha
OCHOBE 3HaHM LIEJIEH YCTOMYMBOTO PA3BUTHS YEIIOBEYECTBA,



pacuIMpeHue OnbITa JeATeIbHOCTH SKOJIOTMYECKON HAMPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUM 1O (PU3UKe.

IHCHHOCTH HAYYHOI'O IMTO3HAHUSA .

c(hopMUPOBAHHOCTH MHPOBO33PECHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3NUYECKOU HAYKH;

OCO3HAHUE LIEHHOCTH HAYYHOUN AEATEIbHOCTH, TOTOBHOCTH B MPOLIECCE
M3y4YeHUs] (PUBHKU OCYIIECTBISATH MPOCKTHYIO U HCCIEIO0BATEIBCKYIO
NEATENIbHOCTh MHANBUIYAJIBHO U B TPYIIIIE.

METAHNPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBare/ibHBIE YHUBEPCAJIBbHBIC yqeﬁnme I[eﬁCTBHﬂ
ba3oBble JIorHyecKue HeﬁCTBHH:

CaMOCTOSITEIbHO (OPMYIUPOBATh W AaKTyalU3UPOBATH MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTPEACATh MU ASATCIIbHOCTH, 3aJaBaTh MapaMeTPhl U KPUTEPUHU HX
JTOCTHKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTH M TPOTUBOPEYHS B PacCMaTPUBAEMBIX
(bU3NUECKUX SBICHUSX;

pa3pabaTeiBaTh IUIAH pEIICHUS TMPOOJEMbI C Y4Y€TOM aHalIu3a
HMMEIOMMXCS MaTepHaIbHBIX U HEMaTEePUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATECIHHOCTh, OIICHHMBATh COOTBETCTBHUE
pe3yJIbTAaTOB LIEJISIM, OIIEHUBATHh PUCKU MOCIIEACTBUM NEATEIbHOCTH;
KOOPJMHUPOBaTh M BBIMOJHATH pabOTy B YCIOBHSAX pPeaabHOIO,
BUPTYJILHOTO U KOMOMHHPOBAHHOTO B3aMMOICUCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH JKU3HEHHBIX
pooJIeM.

ba3oBbie ucciie0BaTeIbCKHE IleﬁCTBHﬂI

BIIaJICTh HAYYHOW TEPMHUHOJOTHEH, KIIOUEBBIMU TMOHITUAMH U
MeToJaMHu (PU3HYECKON HAYKH;

BIIaJICTh HAaBBIKAMHM  y4EOHO-HCCIIEIOBATEILCKOM M MPOEKTHOMU
NEATeIPHOCTA B 00JacTH (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHUs 3ajad (PU3NIECKOTO
coAep KaHusl, MPUMEHEHHUIO Pa3IMYHBIX METO/IOB MMO3HAHUS;

BJIAJICTh BHJAMHU JESITEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHMUS, €r0
WHTEPOpPETAllUM, MPEeoOpPa30BaHUI0 W TMPHUMEHEHHIO B Pa3IMYHBIX
y4e0HBIX CUTyaIlMsaX, B TOM YHCJIC TIPH CO3JIaHUH YUE€OHBIX MPOCKTOB B
obnactu PU3UKY;

BBISIBJIATh MPUYHMHHO-CJIEJICTBEHHBIC CBS3M M aKTYaJIM3UPOBATh 3a/1ady,
BBIJIBUTATh THUIIOTE3y €€ pelieHus, HaXOJWTh AapTyMEHThl s
J0OKa3aTeIbCTBA CBOUX YTBEPXKIACHUM, 3aJaBaTh IapaMeTphl U
KpPUTEPHUHU PEIICHHUS;

aHaJIM3UPOBATh IOJYUYCHHBIE B XOAC PEIICHUS 3aJaud pPe3yJIbTaThl,
KPUTHYECKH  OIGHMBAaTh HMX  JIOCTOBEPHOCTb, IPOTHO3HPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh M (HOPMYJIHMPOBATH COOCTBEHHBIC 3aJauyd B 00pa30oBaTEILHOMU
JEATEIHFHOCTH, B TOM YHCJIC TIPU U3YUYCHUHN (DU3HKH,

JaBaTh OIEHKY HOBBIM CUTYaIHsSIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh ITIEPEHOCUTh 3HaHMSA 10 (U3NKE B MPAKTHUYECKYI0 O0JaCTh
KU3HEICSITEILHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;



BBIJIBUTATh HOBBIC WJE€W, MpeasiaraTb OPUTHMHAIbHBIE TMOIXOJIbI U
pelieHus;
CTaBUTh MpoOJIeMbl U 3a7ayM, JOMYCKAIOIINE albTepHATUBHBIC
pelieHus.

Pa6ora ¢ unpopmaumei:

BJIQJICTh ~ HABBIKAMU  TOJIydeHUs  uHpopManuu  Qu3nUECcKOro
CO/ep’KaHMUsI M3 KMCTOYHUKOB PAa3HbIX THUIIOB, CaMOCTOSITEIbHO
OCYILECTBJISITh TOUCK, aHallu3, CUCTEMATHU3alMI0 W HUHTEPIPETAIUIO
nH(pOpMALINK PAa3TUYHBIX BUJIOB U (POPM MpECTABICHHUS;

OIICHUBATH IOCTOBEPHOCTH MH(POPMALIH;

UCIIOJB30BaTh CpeACTBa HMHPOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUH B PEIICHHMH KOTHUTHBHBIX, KOMMYHHMKAaTUBHBIX U
OpraHU3aIMOHHBIX 3a7a4 C COOJIOJICHHEM TpeOOBaHUI IPrOHOMUKH,
TEXHUKH O0€30MacHOCTH, TUTUEHBI, pecypcocOepe:KeHUs], MPaBOBBIX U
ATUYECKUX HOPM, HOpM UHPOPMAIITMOHHON 0€30IaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3NYECKOTO COJECPIKAHUS B Pa3IMYHBIX opMarTax ¢
y4ETOM Ha3HayeHUs WHGOpPMAlUM U IEJIEBOM ayJuTOpUM, BHIOMpas
ONTUMAJIbHYIO0 POpMy MIpEACTaBICHUS U BU3yaIU3alIU.

KOMMYHI/IKaTI/IBHbIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH:

OCYILECTBJISITh OOIIEHWE Ha ypokax (U3MKM U BO BHEYPOUYHOU
NEeSATEbHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pPa3BEPHYTO U JIOTUYHO  M3JaraTh CBOK TOYKY 3pEHHUS] C
HCIIOJIb30BaHUEM S3bIKOBBIX CPEJICTB;

MOHMMATh U  HUCIOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHJIMBUAYaIbHOU PabOThI;

BBIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JACHCTBUM € y4ETOM
OOIIIUX UHTEPECOB U BO3MOXKHOCTEH Ka)JJ0TO WICHA KOJUIEKTUBA,
MPUHUMATH 1I€IM COBMECTHOM JI€SITEIbHOCTH, OPTraHU30BBIBATH U
KOOPAUHUPOBATh JCUCTBUS MO €€ JIOCTUKEHUIO: COCTaBJIATH IUIaH
NEUCTBUM, pacOpenensatb poiaud ¢ Yy4ETOM MHEHUW YYaCTHUKOB,
00CyKIaTh Pe3yabTaThl COBMECTHON pabOThI;

OIICHMBATh KAYECTBO CBOETO BKJIa/a U KAXKJOr0 yYaCTHUKA KOMaHIbI B
001K pe3yNbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJEU C MO3UIMUA HOBU3HHBI,
OPUTHMHAIILHOCTHU, MTPAKTHYECKON 3HAYUMOCTH;

OCYILECTBIJISITh MO3UTHUBHOE CTPATErHYECKOE MOBEICHUE B PA3IMUYHBIX
CUTyallusiX, MNPOSABISITH TBOPUYECTBO U  BOOOpakeHHe, OBIThH
WHUIIMATUBHBIM.

PeI‘yJIﬂTI/IBH])Ie YHHUBEPCAJIBbHBIC yqeﬁnme I[eﬁCTBHH
CﬁMOOpFaHHISaHI/IH:

CaMOCTOSITEILHO OCYIIECTBIIATh IMO3HABATEIbHYIO JCATEIBHOCTh B
obsacTu (PU3MKKM W aCTPOHOMHH, BBIABIATH MPOOJIEMBI, CTaBUTh H
dbopMyaupoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEILHO  COCTABJATH  IUTAH  pEHIeHHS  pacu€THBIX U
Ka4eCTBEHHBIX 3ajiay, IUIaH BBIMTOJTHEHHUS NPAKTHYECKOM pPabOThI ¢
y4€TOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX BO3MOKHOCTEH W
MPEINOYTEHHIM;

JaBaTh OIEHKY HOBBIM CHUTYaIlHsIM;



pacuupsiTh paMKud y4eOHOro mpeaMeTa Ha OCHOBE JIMYHBIX
MPEINOYTEHHM;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHUpPOBATh €ro, OpaTh Ha cebs
OTBETCTBEHHOCThH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIbIT;

crocoOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO SPYIUIIMHU B 00JIaCTH
(bU3UKH, TOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIH
YPOBEHb.

CﬁMOKOHTpOJ’IL, 3MOHI’IOH3JI]>HLIﬁ HHTEJJICKT:

JaBaTh OILICHKY HOBBIM CHTyallUsIM, BHOCUTb KOPPEKTHBBHI B
JESITETbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IETISAM;

BJIaJICTh HAaBBIKAMU TIO3HABATEIbHON pedeKcMu Kak OCO3HAHUSA
COBEPIIAEMBIX JEUCTBUN U MBICIUTEIBHBIX TPOILECCOB, UX PE3YJILTATOB
1 OCHOBAHUM;

HCTIOJIb30BaTh MPUEMBI pedIeKCUU JIs OIEHKU CHUTyalluHh, BBIOOpa
BEPHOI'O PEIICHUS,

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO MPUHHUMATH PEIICHUS MO UX
CHIDKCHHUIO;

NPUHUMATh MOTHBBI U apryMEHThI APYTUX IMPHU aHAIU3E PE3YJIbTAaTOB
JIEATCIILHOCTH;

MIPUHUMAThH Ce0s1, TOHUMAas CBOM HEJIOCTATKH U JIOCTOUHCTBA;
NPUHUMATh MOTHUBBI U apryMEHThI APYTUX IMPHU aHAIU3E PE3YJIbTAaTOB
JIEATCIILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OIITHOKH.

B mporiecce 1oCcTH)EHUS JIMYHOCTHBIX PE3YIHTATOB OCBOCHHS IMMPOTPAMMBI T10
¢duzuke sl ypoBHS cpeaHero oOiiero o00pa3oBaHUS y O00yYaroIMXCs
COBEPIIIEHCTBYETCS ~ OMOIMOHATIBHBIA  WHTEIUICKT,  MPEIIOoJIararoniuit
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMS,  BKIIOYAIOIIET0  CHOCOOHOCTh  MOHUMATh  CBOE
AMOIMOHATBHOE  COCTOSIHME, BHJAETh  HAMNPABJICHUS  PAa3BUTHS
COOCTBEHHOM AMOIMOHAIBHOM cdephl, ObITH YBEPEHHBIM B ce0e;
CaMOpPETYJIUPOBaHUsA,  BKJIIOYAIOUIETO  CAaMOKOHTPOJIb,  YMEHHE
MPUHUMATh OTBETCTBEHHOCTb 3a CBOE IMOBEICHHUE, CIIOCOOHOCTh
aJanTUpPOBaThCd K OSMOILMOHAIBHBIM HW3MEHEHUSM U MPOSBIATH
TUOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIUM, BKIIOYAIOUIEH CTPEMIICHUE K JOCTHUKEHUIO
eI U yCHexXy, ONTUMHU3M, MHUIMATUBHOCTh, YMEHHUE JICHCTBOBAT,
HCXOJISl U3 CBOUX BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOMEH CHOCOOHOCTh TOHUMAaTh SMOIMOHATIBLHOE
COCTOSIHUE JPYIUX, YUYUTHIBaTh €r0 MpPH OCYIIECTBICHUU OOIECHHUS,
CIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COIIMATIBbHBIX HABBIKOB, BKJIIOYAIONIMX CHOCOOHOCTH BBICTPAUBATH
OTHOILIEHUSI C JPYTUMH JIOJIbMH, 3a00TUTHCS, MPOSBISTH UHTEPEC U
pasperiath KOHMIUKTHI.

ITPEAMETHBIE PE3VJIbTATHI

K koniy oOyuenust B 10 knacce npenMeTHble pe3yibTaThl Ha YIITyOIEHHOM
YpOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Yy 00YUAIOIIUXCS YMEHUIA:



MOHUMATh pPOJIb (UMK B HKOHOMUYECKOM, TEXHOJOTMYECKOMH,
AKOJIOTMUYECKOM, COLMAIbHOM M 3TUYECKON cdepax AesITeIbHOCTH
YeJIoBEeKa, POJb U MECTO (DM3MKU B COBPEMEHHOW Hay4yHOU KapTHUHE
MuUpa, 3HAYCHUE onucaTeIbHOM, CHUCTEMATU3UPYIOIIEH,
OOBSICHUTEIBHON M MPOTHOCTUUECKON (PyHKIMMN Pu3nueckoil Teopun —
MEXaHUKH, MOJEKYJIApHOH (QU3NKA U TEPMOJUHAMUKHU, POIb
dbuszndeckoi Teopur B (POPMUPOBAHUM TPEACTABICHUN O (HU3UUECKOU
KapTUHE MUDPA;

paziuyarh YCJIOBUS MNPUMEHUMOCTH Mojened Quznueckux Ten u
MIPOIIECCOB (SIBJICHUM): HMHEpPIMAIbHAs CHUCTeMa OTCuéTa, aOCOIIOTHO
TBEPJIOE TENO, MaTepualibHasi TOYKA, PaBHOYCKOPEHHOE JIBHXKCHUE,
CBOOO/HOE TajeHue, adCONIOTHO yrpyras aedopmaius, aOCOIIOTHO
yrnpyroe u aOCOJIOTHO HEYNpPyroe CTOJIKHOBEHHUS, MOJENIH Tas3a,
KUJKOCTU U TBEPAOro (KPUCTAIIIMYECKOr0) Teja, HJIealbHbIA Tas,
TOYEUHBIN 3apsiji, OAHOPOIHOE IIEKTPUUECKOE TOJIE;

paznu4aTh yCiaoBUs (TPaHMIIBI, 00JACTH) MPUMEHUMOCTH (DU3NUYECKUX
3aKOHOB, IOHUMATh BCEOONTUH xapakTep PyHIaMeHTaIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTIOJIB30BaHUS YACTHBIX 3aKOHOB;

aHAJM3UPOBATh M OOBACHATH MEXaHUUYECKUE MPOIECChl M SIBJICHUS,
UCIOJB3Ys  OCHOBHBIE  TOJIOKEHUS W 3aKOHbl  MEXaHUKHU
(OTHOCUTENTBHOCTh MEXAHUYECKOTO JIBIXKEHUS, (POPMYJIbI KHHEMATHKU
PAaBHOYCKOPEHHOI'O  JBWXEHHUs, TmpeoOpazoBaHusi lamunes  1os
CKOPOCTM M  TepeMelleHusi, 3akoHbl  HbOTOHA,  MOPUHIMI
OTHOCHUTENIbHOCTH ['anuies, 3aKOH BCEMHPHOTO TSTOTEHHS, 3aKOHBI
COXpaHEHHMsI UMITYJIbCA U MEXaHUYECKOU SHEPIruH, CBA3b PabOTHI CUIIbI
C U3MEHEHHEM MEXaHMUYECKOU AHEPIHH, YCIOBUS PaBHOBECHS TBEPIOTO
TeJa), MpU 3TOM KMCIOJIb30BAaTh MAaTEMAaTUYECKOE BHIPAKEHHE 3aKOHOB,
yKa3blBaTb  YCIOBUS  MNPUMEHUMOCTH  (PU3UYECKUX  3aKOHOB:
npeoOpazoBanuil ["anunes, BTOporo u TpeThero 3akoHOB HproTOHAa,
3aKOHOB COXpPAHEHUS HMITYJIbCa U MEXAHUYECKOM SHEpPruu, 3aKoHa
BCEMUPHOTO TATOTCHHUS;

aHAJM3UPOBATh U OOBICHATH TEIUIOBBIE TIPOLIECCHl U  SIBJICHUS,
UCnoiap3ys ocHOBHble mojioxkeHuss MKT u 3akoHbl MOJEKyIspHOMN
bU3UKM W TEPMOJIUHAMUKH (CBSI3b JaBICHUS HJEAIBLHOIO Ta3a Cco
CpeoHEel  KHHETMYECKOW  DHEPrHued  TEIUIOBOrO  JBMKECHUS U
KOHIICHTpAIlMe €ero MOJEKYJ, CBA3b TEMIIEpAaTyphl BEIIECTBA CO
CpeHEell KUHETUYECKOW IHEpPTrHeil TEeMIOBOTO JBUKEHHUS €ro YacTHil,
CBSI3b JABJICHUS HWJCAJBLHOIO Tra3a C KOHIEHTpAlUe MOJEKYJd U €ro
TeMIlepaTypoul, ypaBHeHue MenaeneeBa—KianelipoHa, nepBblid 3aKOH
TEPMOJANHAMUKH, 3aKOH COXPAHEHHS SHEPTUU B TEIUIOBBIX MPOIECCAX),
IpU O5TOM MCIOJIb30BaTh MATEMATHYECKOE BBIPAXKEHHUE 3aKOHOB,
yKa3blBaTh YCIOBUSA TMPUMEHUMOCTH ypaBHEHUs MeHpeneeBa—
Knaneiipona;

aHAJM3UPOBATh U OOBSCHATH JJIEKTPUUYECKHUE SIBJICHUS, MCHOJb3Ys
OCHOBHBIE  TIOJIO)KEHUSI M  3aKOHBl  DJIEKTPOJMHAMHUKH  (3aKOH
COXpaHEHHUs HIEKTPUUYECKOro 3apsjia, 3akoH KyloHa, MOTeHIHaIbHOCTh
ANEKTPOCTATUYECKOTO TOJISl, TPUHIUIT CYNEPIO3UIUN IEKTPUUECKUX
MoJIeH, MPU 3TOM yKa3biBasi yCIOBUS MPUMEHUMOCTH 3aKkoHa KynoHa, a
TaK)Ke MPAKTUYECKH BaXKHBIE COOTHOIIEHUS: 3aKOHbI OMa sl yyacTka
LENU U JJI1 3aMKHYTOM 3JIEKTpHUYecKol 1enu, 3akoH Jlxoyns—JleHia,
npaBuia Kupxroda, 3axonst @apajes 115 3IeKTPoIin3a);



OMUCHIBATh (PU3UYECKHUE MPOIECCHl U SBJICHUS, UCTOJb3Ys BEIUUYHHBI:
NepeMeIleHne, CKOPOCTh, YCKOPEHHUE, UMIYJIbC Tella U CUCTEMBI Tel,
cuiaa, MOMEHT CWIbl, [laBlieHHE, TOTEHIMaJbHas  JHEPTrus,
KUHETUYECKasl DJHEpPrusi, MeXaHWueckas »JHeprus, padoTa CHIIBI,
LEHTPOCTPEMUTEIBLHOE YCKOPEHHE, CUJla TSKECTH, CHJIa YIOPYTOCTH,
cuja TPEHHUs, MOIIHOCTb, DHEPTUs B3aUMOJCHCTBUS Tena ¢ 3eMIEn
BONMM3M €€ MOBEPXHOCTH, DHEPrus yHpyrou nedopmManuiui Opy>KUHBI,
KOJIMYECTBO TEIUIOTHI, a0COJIIOTHAs TeMIleparypa Teia, paboTra B
TEPMOJAMHAMUKE, BHYTPEHHSISI HHEPTUsl HJICATBHOTO OJHOATOMHOTO
raza, paboTa HJI€aIbHOrO ras3a, OTHOCUTENbHAsl BJIAXHOCTh BO3yXa,
KIIJI waeanbHOTO TEIJIOBOIO JIBUTATEINsl; AJIEKTPUUYECKOE TIOJE,
HaMpsbKEHHOCTh  AJIEKTPUYECKOrO0 MO,  HANpsXKEHHOCTh  TMOJIS
TOUYEUHOr0 3apsjia WM 3apsDKEHHOTO Iapa B BakKyyMe M B
JTUAJIEKTPUKE, TMOTEHIHA AJIEKTPOCTATUYECKOro IMOJs, pPa3HOCTh
MOTEHIIMANIOB, JJEKTPOABMXKYIIAs CUJa, CUJAa TOKa, HamNpsHKEHUE,
MOIITHOCTh TOKa, 3JIEKTpUuUecKas EMKOCTh IIOCKOTO KOHJIEHCATOpa,
CONPOTHUBIICHUE yUYacTKa IEMU C MOCIEOBATEIbHBIM U MapasieIbHbIM
COCIMHEHUEM  PE3UCTOPOB,  DHEPrUs  JJIEKTPUUYECKOrO0  MOJIs
KOHJIEHCATOPa;

OOBSCHATH  OCOOCHHOCTH  MNpPOTEKaHUs  (PU3NUECKUX  SIBJICHUM:
MEXaHUYECKOe JIBUKEHUE, TEIJIOBOE JBUXKEHHE YacTHI[ BEIECTBa,
TEIJIOBOE  paBHOBecHMe, OpOYHOBCKOe  JBUkeHue, auddysus,
UCIIApEHHEe, KUTICHUEe W KOHJICHCAIUS, IUIABJICHUE U KPUCTAJIU3ALIMS,
HaIpPaBJIEHHOCTh TEIJIONEpeIauu, AIEKTpU3AIUs Ted,
AKBUIIOTEHIIUAILHOCTD MOBEPXHOCTH 3aPSX)KEHHOTO MPOBOTHUKA;
MIPOBOJAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (hU3NUECKON BETUUUHBI
OT JIpyrod C UCHOJIb30BAHUEM TNPSIMBIX H3MEPEHUN, MpPU ITOM
KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUPOBATh PE3YyJbTAThl MOJYYECHHOM
3aBUCUMOCTH (DU3UYECKUX BEIUYUH B BHJEC TpadUKOB C YUYETOM
a0COJIIOTHBIX  MOTPEIIHOCTeM HM3MEpPEHMM, JielaTh BBIBOJBI IO
pe3yabTaTaM UCCIICI0BAHMUS;

MPOBOJIUTh KOCBEHHBbIE M3MEpPEHUs] (PU3MYECKUX BEIUYUH, MPU ITOM
BBIOMpaTh ONTUMAJIBHBIM METOJ U3MEPEHUS, OLICHUBATh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEIIHOCTU MPSAMBIX U KOCBEHHBIX U3MEPEHU;
MPOBOAUTH  OMBITBI MO  MPOBEPKE  MPEAJIOKEHHOW  TUIOTE3BI:
IJIAHUPOBATh HKCHEPUMEHT, coouparb AKCIEPUMEHTATBHYIO
YCTaHOBKY, aHAIM3UPOBATH MOJTYUYCHHbIC PE3YIbTAThI U JIeJIaTh BHIBOJ O
CTaTyCe MPEAJIOKECHHON TUIIOTESBI;

coOmoaTh  MpaBwia  0O€30MacHOr0  TpyAa TMpU  MOPOBEACHUU
UCCIIEIOBAHUM B paMKax y4eOHOro SKCIEPUMEHTa, MpakTHUKyMa U
y4eOHO-UCCIIEIOBATENIbCKOM M MPOEKTHOW  JESITENBHOCTH  C
WCIOJIB30BAaHUEM HM3MEPUTENIbHBIX YCTPOMCTB M  J1a0OpaTOpPHOTO
000pyI0BaHUS;

pemarh pAacyE€THBIE 3aJlauu C SBHO 3aJJaHHOM W HEABHO 3aJIAHHOMN
(bu3nYecKoi MOJIETbIO: Ha OCHOBAHUU aHAaJIM3a yCJIOBUSI 00OCHOBBIBATH
BBIOOp (HU3MYECKOM MOJIeNU, OTBEUarIed TpeOOBaHUAM 3a/1auH,
MPUMEHSTh  (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJAThI
bu3NYeCKUX TEOpHUIl MpPH KMCIOJIb30BAHUM MaTEMaTUYECKUX METOJI0B
peleHus 3ajaad, NPOBOJUTH Pacu€Tbl HA OCHOBAHUM UMEIOIINXCS
JAHHBIX, AaHAJIU3UPOBATH PE3YJIbTAThl U KOPPEKTUPOBATH METOJIbI
pelieHus ¢ y4ETOM MOJMyYeHHBIX PE3YIbTaTOB;



pelaTh KaueCTBEHHBbIE 3aJauM, TpeOylolue MPUMEHEHHsS 3HAHUM U3
pa3HBIX pa3feioB Kypca (DU3UMKH, a TaKKe€ HHTErpaluyd 3HaHUU U3
JIPYTUX TPEIMETOB €CTECTBEHHO-HAYUYHOI'O IIMKJIA: BBICTPAUBaTh
JIOTUYECKYIO IEMOYKY PacCyKJICHHUI C OMOpoil HAa M3YUYEHHbBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (U3UUYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS I OOBSCHEHHS OCHOBHBIX
MPUHIUNOB  pabOThl  U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB;

MPUBOJUTH TMPUMEPHI BKJIaJa POCCUUCKUX M 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHUE HAYKU, B OOBSICHEHUE MPOLIECCOB OKPYKAIOLIETO
MHpa, B Pa3BUTUE TEXHUKHU U TEXHOJIOTHUIA;

aHaJTU3UpPOBATh W OLIGHMBATh  TOCHEJACTBHS ~ OBITOBOM U
MPOU3BOJICTBEHHON  JICSTEIBHOCTH  YEJIOBEKA,  CBS3aHHOW  C
bu3MYecKUMH TpolieccamMu, ¢ MO3ULHNN SKOJIOTHYECKONW 0€30MMacHOCTH,
MPEACTAaBICHUN O palMOHAIBHOM MPUPOJOIOIb30BAHUHU, a TaKXKe
Pa3yMHOM UCIIOJIb30BAHUHU JOCTHKEHUNW HAYKW M TEXHOJIOTMH st
JadbHENIIEro pa3BUTUS YE€TIOBEYECKOTO OOIIECTBA;

MIPUMEHSIThH Pa3IUYHbIE CIOCOOBI pab0ThI ¢ UHPOpMaIe (HU3NIECKOro
COJICp’KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTUH, TPU ATOM UCIIOIb30BaTh COBPEMEHHbIE UH(POPMAIMOHHBIE
TEXHOJIOTUU JJIsl TOUCKA, MEpPepabOTKU U TMPEIbsBICHUS yueOHOH U
Hay4YHO-TIOMYJISIPHOM uHpopManuu, CTPYKTYpPUPOBAHUS u
UHTEpIpeTaluu  HUH(POpMAIUU,  MOJYYEHHOHW U3  Pa3IMYHbIX
HMCTOYHUKOB, KPUTUYECKH AHAIM3UPOBATH MOJIydyaeMyro HH(OpMaInio
U OLICHHUBATh €€ JIOCTOBEPHOCTh KAaK HAa OCHOBE MMEIOUIMXCS 3HAHUM,
TaK ¥ Ha OCHOBE aHaJIN3a UCTOYHUKA UHPOPMAIUK;

MpOSIBIISATh ~ OpPraHU3allMOHHBIE M [O3HABATENIbHBIE  YMEHHS
CaMOCTOSITEJILHOTO MPUOOpPETEHUsT HOBBIX 3HAHMM B Ipoliecce
BBITIOJTHEHUS MMPOEKTHBIX U yUeOHO-UCCIEA0BATENBCKUX PAdOT;
paboTaTh B TpYIIE C KUCIOJHEHUEM PAa3IMYHBIX COIMATBHBIX pOJIEH,
IJIaHUPOBaTh  pabOTy  TpyHOmbl,  palMOHAIBHO  pacHpeiesisiTh
NEATEbHOCTh B HECTAHIAPTHBIX CHUTYyallusX, aJeKBATHO OICHUBATh
BKJIaJ] KaXKJIOTO U3 YYaCTHUKOB TPYNIbI B PEIICHUE paccMaTpyuBaeMoil
poOJIeMBbl;

MPOSIBIISATh MOTHBALIMIO K OyAyiied npodeccuoHanbHON AesITEIbHOCTH
M0 CHENUATBHOCTAM (PU3HKO-TEXHUYECKOTO MPOUIISL.

K xoniy oOyuenust B 11 knacce npeaMeTHble pe3yiabTaThl Ha YriayOJIE€HHOM
YPOBHE JOJIKHBI OTPaXkaTb CPOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

MOHUMATh pPOJiIb (UMK B HKOHOMUYECKOM, TEXHOJOTMYECKOMH,
COIIMATIBHON U ATHYECKON cdepax AesTEeIbHOCTH YeJIOBEKa, POJb U
MecTo (U3MKH B COBPEMEHHOW HAyyHOH KAapTUHE MHpaA, POJib
ACTPOHOMHH B MPAKTUYECKON JEATEIBHOCTH YEJIOBEKA U JaTbHEUIIEM

HAay4YHO-T€XHUYECKOM pa3BUTHH, 3HAYECHHE ONUCATEIIbHOM,
CUCTEMATH3UPYIOLIEH, OOBSICHUTEILHON U MPOTHOCTUYECKOW (PYHKIIHI
bu3ndeckol TeopuM — DIEKTPOJAMHAMUKH, CIICIUAIbHON Teopuu

OTHOCHUTEJIbHOCTH, KBAaHTOBOW (DHU3UKH, POJb (PU3MUECKON TEOpUH B
GbopMHUpPOBAHUHN TIPEACTABICHUN O (PU3UUYECKON KapTHHE MHPA, MECTO
dbu3nyeckod KapTUHBL MHUpa B 0OIlIeM psAIy COBPEMEHHBIX
€CTEeCTBEHHO-HAYUYHBIX MPEJICTABICHUIN O MPUPOJIE;



paziuyarh YCJIOBUS MNPUMEHUMOCTH Mojenew Quanueckux Ten u
MIPOIIECCOB (SIBJICHUI): OTHOPOJHOE DIECKTPUUECKOE M OJHOPOIHOE
MarHuTHOE TOJsl, TAapMOHHUYECKHE KoJieOaHUs, MaTeMaTUYeCKUi
MasITHUK, UACAIbHBIM MPYKUHHBIM MasTHUK, TAPMOHUYECKUE BOJIHBI,
uJeaabHbI KoJieOaTeNbHBI KOHTYp, TOHKas JIMH3a, MOJENEld aToma,
aTOMHOTO si/Ipa U KBAaHTOBOI MOJIENIA CBETA;

pasznuyath yciaoBusi (TpaHMIlbl, 00JIaCTH) MPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, IOHUMATh BCEOONTUH xapakTep PyHIaMeHTaIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTIOJIB30BaHUS YACTHBIX 3aKOHOB;

aHAJTM3UPOBATH U OOBSICHATH DJIEKTPOMArHUTHBIE TIPOLIECCHI U SIBJICHUS,
UCIOJB3YsS. OCHOBHBIC TOJOXXKEHUSI W 3aKOHBI AJIEKTPOJAMHAMUKH U
CICIUAIbBHOW  TEOpUU  OTHOCHUTEIBHOCTH  (3aKOH  COXPaHEHHS
ANEKTpUYECKOro 3apsiga, cuia Awmmepa, cuna JlopeHua, 3akoH
AJIEKTPOMArHUTHOW  WHAYKUWM, TnpaBwio Jlenna, cBsa3p  OJIC
CAMOMHJIYKIIMM B DJJIEMEHTE OJJIEKTPUYECKOM I1IEMH CO CKOPOCTHIO
U3MEHEHUsSI  CWJIbI  TOKa, TMOCTyJaThl  CHEUHAIbHOM  TEOpUU
OTHOCHUTEJIbHOCTH DUHIITENHHA);

aHAJM3UPOBATh M OOBSCHATH KBAHTOBBIE TMPOLECCH U SIBJICHUS,
UCIIOJB3Ys TOJIOXKEHUS KBAaHTOBOM (u3uku (ypaBHEHHE ODWHINTEITHA
st porosddexra, mepBbiii U BTOpoi mocTyhatel bopa, mpunHimn
COOTHOILIIEHUS HeomnpeaenéHHocTell ['elizeHOepra, 3aKOHbBI COXpaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEII U SHEPTUU B SIACPHBIX PEAKIUAX, 3aKOH
PaalOaKTUBHOTO pacmnajia);

OMUCHIBATh (PU3UYECKHUE MPOIECCHl U SBJICHUS, UCTOJb3Ys BEIUUYHHBI:
HaMNpsKEHHOCTD AIEKTPUUYECKOTO noJs, NOTEHIHAT
AIEKTPOCTATUYECKOTO noJs, Pa3HOCTh MOTEHIAJIOB,
ANEKTPOABUKYINAS CUJIA, WHAYKIHS MarHUTHOTO IIOJsl, MarHUTHBIN
MOTOK, cuiia AMIiepa, HHAYKTUBHOCTb, JJIEKTPOJBIKYIAs CHUJa
CAaMOMHJIYKIIMKM, SHEPrUsi MarHUTHOTO TMOJii MPOBOJHHKA C TOKOM,
PEISTUBUCTCKUM  HUMIYJIbC, TIOJHAsT JHEPrusi, DSHEPrusi IMOKOs
CBOOO/IHOW YaCTHIIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHUCIO U
3apsia sapa, YHEPTUSI CBS3U SPa;

OOBSCHATh  OCOOCHHOCTH  MPOTEKaHUs  (PU3NUECKUX  SIBJICHUM:
AIEKTPOMAarHUTHas WHTYKIIUS, CaMOUHTYKIIHS, pEe30HaHC,
uHtepdepeHiss BoJH, Audpakius, IUCTEpCHs, MOJHOE BHYTPEHHEE
orpaxkenue, ¢doroannekTpuueckuit rpdext (pororddekrt), anbda- u
OeTa-pacnaabl sep, raMMa-u3dydyeHue siaep, PU3NUECKUE MPUHITUIIBI
CIEKTPAJIbHOTO aHaJIM3a U paboThl J1a3epa;

OMpEeNeNATh HaNpaBiIeHUE UHAYKIIMM MArHUTHOTO TOJISI TPOBOJIHUKA C
TOKOM, CUJIbI Amriepa u cuibl Jlopenia;

CTPOUTH H300pAKEHHE, CO3/1aBAEMOE€ IUIOCKUM 3€pKajoM, TOHKOM
JWH30MU, U PACCUYUTHIBATH €0 XapaKTePUCTUKH,

MIPUMEHSITh OCHOBOIIOJAraolue aCTPOHOMUYECKUE MOHITHUS, TEOPUU U
3aKOHBI JUIS aHajinm3a MW OOBSICHEHHS (U3WYECKHUX IIPOIECCOB,
MPOUCXOJIAIIUX B 3BE3/1aX, B 3BE3THBIX CUCTEMAX, B MEKTaJaKTHUYECKON
cpeje; ABUKEHUS HEOECHBIX TEJ, BOJIOIMY 3BE3/ U BeenenHoi;
MPOBOJAUTH HCCJIEAOBAaHUE 3aBUCUMOCTEM (PU3MUECKUX BEIUYUH C
WCIIOJIB30BAaHUEM MPSMBIX HM3MEPEHUM, NpH ITOM KOHCTPYUPOBAaTh
YCTAHOBKY, (DUKCHUpPOBATh pE3yabTaThl TMOJTYYEHHOW 3aBUCUMOCTHU
bu3MYecKUX BEIUYMH B BHUAEC IpadUKOB C Y4YETOM aOCOIOTHBIX



MOTPEIIHOCTE  M3MEpPEHMM, JelaThb BBIBOABI MO  pe3yJibTaTam
UCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBbIE HM3MEpPEHUs] (PU3UUYECKUX BEIUYUH, MPU ITOM
BBIOMpaTh ONTUMAJIBHBIM METOJ U3MEPEHUS, OLICHUBATh aOCOMIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEIIHOCTU MPSAMBIX U KOCBEHHBIX U3MEPEHU;
MPOBOJAUTH  OMBITBI MO  MPOBEPKE  MPEAJIOKEHHOW  TUIOTE3BI:
IJIAHUPOBATH HKCIEPUMEHT, coouparb AKCHEPUMEHTATBHYIO
YCTaHOBKY, aHAIM3UPOBATH MOTYUYCHHbIC PE3YIbTATHI U JIeJIaTh BHIBOJ O
CTaTyCe MPEAJIOKECHHON TUIIOTESBI;

OMUCHIBATh METO/IbI MOJYYCHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;
coOmofaTh  MmpaBwia  0OE30MacHOr0  TpyAa TMpU  MOPOBEACHUU
UCCIIEIOBAHUM B paMKax y4eOHOro SKCIEPUMEHTa, MpakTHUKyMa U
y4eOHO-UCCIIEIOBATENIbCKOM M MPOEKTHOM  JESITENBHOCTH  C
WCIIOJIB30BAaHUEM HM3MEPUTENIbHBIX YCTPOMCTB M  J1a0OpaTOpPHOTO
000pyI0BaHUS;

pemaTth pacyE€THBIE 3aJla4u C SBHO 3aJJaHHOM W HEABHO 3aJIAHHOM
dbu3ndyeckol MOJENbI0: Ha OCHOBAHWM aHajIu3a YCJIOBUS BBIOUpATH
dbuzndeckre Mojenu, OTBevarolre TpeOOBaHUSAM 3aJauM, MPUMEHSThH
dbopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3NUYECKUX TEOPUi
MpU  UCIOJb30BAHUM MATEMATHUYECKUX METOJOB pEIICHHsS 3ajad,
MPOBOAUTH  pacuy€Thl HA  OCHOBAaHMM  HMEIOLIUMXCSA  JIAHHBIX,
aHAJM3UPOBATH PE3YJbTATHl U KOPPEKTUPOBATH METOABI PEIICHUS C
Y4ETOM MOJYYEHHBIX PE3YIbTATOB;

pelmaTh KaueCTBEHHBbIE 3aJauu, TpeOylolue MPUMEHEHHS 3HAHUU U3
pa3HBIX pa3feioB Kypca (DU3UMKH, a TaKKe HHTErpaluy 3HaHUU U3
JIPYTUX TPEIMETOB €CTECTBEHHO-HAYUYHOI'O IIMKJIA: BBICTPAUBaTh
JIOTUYECKYIO LEMOYKY PacCyKICHHUI C OMOpoil HAa M3YUYEHHbBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (U3UUYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS I OOBSCHEHHS OCHOBHBIX
MPUHIUNOB  pabOThl  U3MEPUTENbHBIX MPUOOPOB, TEXHUUECKUX
YCTPOMCTB U TEXHOJIOIMYECKUX MPOLIECCOB;

MPUBOJUTH TMPUMEPHI BKJIaJla POCCUUCKUX M 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHUE HAYKU, B OOBSICHEHUE MPOLIECCOB OKPYKAIOLIETO
MHpa, B Pa3BUTUE TEXHUKHU U TEXHOJIOTHUIA;

aHaJTU3UpPOBATh W OLIEHMBATh  MOCHEJACTBHS ~ OBITOBOM U
MIPOU3BOJICTBEHHON  JICSITEIBHOCTH  YEJIOBEKA,  CBS3aHHOW  C
bu3MYecKUMH TpolieccamMu, ¢ MO3ULUN SKOJIOTHYECKONW 0€30MMacHOCTH,
MPEACTAaBICHUN O palMOHAIBHOM MPUPOJOINOIb30BAHUHU, a TaKXKe
Pa3yMHOM UCIIOJIb30BAHUU JOCTHUKEHUNW HAYKW M TEXHOJOTMH st
JaabHEUIIEro pa3BUTHS YETIOBEYECKOT0 OOIIECTBA;

MIPUMEHSIThH Pa3IUYHbIE CIOCOOBI paboThl ¢ UHPOpMaIel (HU3NIECKOro
COJICp’KaHMSI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TPU ATOM UCIIOIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTUU JJIsI TOUCKA, MEpPepabOTKU U TMPEIbsBICHUS yueOHOH U
Hay4YHO-TIOMYISIPHOM uHpopManuu, CTPYKTYpPUPOBAHUS u
UHTEpIpeTaluu  UH(POpMAIuU,  MOJYYEHHOHW U3  Pa3IMYHbIX
MCTOYHUKOB, KPUTUICCKU aHATH3MPOBATE IOIy4aeMyl0 MHQOPMALIHIO
U OIICHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE MMEIONIUXCS 3HAHUIA,
TaK ¥ Ha OCHOBE aHaJIN3a UCTOYHUKA UHPOPMAIUK;



NpOSIBIISATh ~ OPraHU3AllMOHHBIE U [O3HABATENIbHBIE  YMEHHS
CaMOCTOSITEJILHOTO MNPUOOpPETEHUsT HOBBIX 3HAHMM B Ipoliecce
BBITIOJTHEHUS MMPOEKTHBIX U yUeOHO-UCCIEA0BATENBCKUX PadoOT;
paboTaTh B TpYIIE C KUCIOJHEHUEM Pa3IMYHBIX COIMATBHBIX pOJEH,
IJIaHUPOBaTh  pabOTy  TpyHOmbl,  palMOHAIBHO  pacHpeiesisiTh
NEATEbHOCTh B HECTAHIAPTHBIX CHUTYyallUsX, aJeKBATHO OICHUBATh
BKJIaJ] KaXKJIOTO U3 YYaCTHUKOB IPYNIbI B PEIICHUE paccMaTpuBaeMoil
poOJIeMBbl;

MPOSIBIISATh MOTHBALIMIO K OyAyiied npodeccCuoHanbHON AesITEIbHOCTH
M0 CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOUIISL.



TEMATHUYECKOE IIJTAHUPOBAHUE 110 ®U3UKE 10 KJIACC (YIJIYBJEHHBIN)

Ne
n/

HaumeHoBaHue pa3/iesioB U TeM
NPOrpamMmbl

KoJsunuyecTBo yacoB

Bcero

KoHnTtpoibHbIe
padoThI

IIpakTHYeckue
padoTsbI

Buasi pador

Pasznea 1. HAYUYHBIA METO/I IIO3HAHUS ITPUPOIbI

Hayunsb1ii MeTO 11O3HAHUSA

CTapTOBaSI JAUAarHOCTHUYCCKast

1.1 6 0,5
IIPUPOIBI pabora

Uroro no pazueny 6

Pasznen 2. MEXAHUKA
2.1 Kunematuka 10 1 KoHnTposbHas paboTa 1o pasueny
2.2 Jnaamuka 10 ITpoBepounas pabota
2.3 Cratuka TBEpAOrO TENA 5 1 KoHnTposbHas padoTa 1o pasueny
2.4 3aKOHBI COXPAHECHHS B MEXAHHUKE 10 1 KontponbHas padboTa 1o pasneny

Hroro no pazaeny 35

Pa3nes 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJNHAMUKA

OcHOBBI

3.1 MOJIEKYJIIPHOKMHETUYECKOM 15 1 KonTpomnbHas paboTa no pasuey
Teopuu
Tepmoaunamuka. TemnoBbie

3.2 20 1 KouTtposnbHas pabota o pasaeiy
MaIlIUHbI
ArperatHble COCTOSIHMSI BEIIECTBA.

33 14 1 KoHTposbHas paboTa 1o pasueny

@da30BbIE IEPEXOABI




Hroro no pazaeny 49

Paznen 4. JIEKTPOANHAMUKA
4.1 DIIEKTPUYECKOE TOJIe 24 1 KoHnTposbHas padoTa 1o pasueiny
4.2 [ToCTOAHHBIN JIEKTPUUECKUI TOK 24 1 Konrponbhas pabota no pazaeny
4.3 Toxku B pa3nu4HbIX cperax 6 [poBepounast pabora

Uroro no pazneny 54

Paznen 5. PU3HUYECKHUI MPAKTUKYM
5.1 OU3NYECKUN TPAKTUKYM 16 16 [TpoBepounas padora

PesepBHOE Bpems 10 1 T'omoBast KOHTPOJIBHAS paboTa

10 KoHTponbHbIX pa6orT, 3
OBIHIEE KOJIMYECTBO YACOB 11O
11 170 10 16 NMpoBepoyHble paboThbl, 16

INPOI'PAMME

MpakTnyecknx pador




TEMATHUYECKOE IIJIAHUPOBAHUE MO ®U3UKE 11 KJIACC (YIJIYBJEHHBIN)

N HauMenoBanue KoJsnyecTBo 4acoB
]
pa3iesioB U TeM KonTposabubie IIpakTH4eckue Buabt pador
n/n Bcero
NpOrpamMmel padoThbI padoThI
Paznen 1. JIEKTPOJANHAMUKA
1.1 MaruutHoe nosue 14 1 Bxonnast KontposbHas paboTa
DJIEKTpOMarHuTHas
1.2 13 1 KoHTposbHas paboTa 1o pasueiny
WHIYKIUS
Paznen 2. KOJIEBAHUS U BOJIHbI
Mexanuueckue
2.1 10 ITpoBepounas pabota
KoJIeOaHus
DNIeKTPOMarHUTHBIE
2.2 P 15 ITpoBepounas pabota
KoseOaHus
MexaHunueckue u
2.3 ANEKTPOMATHUTHBIE 10 1 KoHTposbHas paboTa 1o pasueiny
BOJIHBI
2.4 OnTtuka 25 1 KoHnTposbHas paboTa mo pasueny

Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCUTEJLHOCTH

3.1 OcnoBel CTO 5 1 KoHnTposbHas paboTa 1o pasueiny
Pasznen 4. KBAHTOBAS ®U3UKA
K -
4.1 OpHyCKy TApHO 15 ITpoBepounas pabota
BOJIHOBOM JTyaJin3M
4.2 ®dusuka atoma 5 [TpoBepouHas padbora




®du3uKa aTOMHOTO f11pa
43 Y DJIEMEHTapHBIX 5
YaCTHI]

[IpoBepounas padota

Pa3nea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3NKHU

DIEMEHTHI ACTPOHOMUU

5.1
U acTpoU3UKU

12

IIpoBepounas pabota

Pazgen 6. PUSHUECKHA IPAKTUKYM

duznueckuii
6.1 16
MPAKTUKYM

16

16 mpakTryeckux padot

Pa3nen 7. OBOBIIAIOIIEE IIOBTOPEHHUE

CucremaTu3anus u
0000111IcHHE
MPEIMETHOTO
COJIepKaHUs U OIbITA
7.1 JIeSITeIIbHOCTH, 15
pPUOOPETEHHOTO MTPHU
W3YYCHHUH Kypca
¢uzuku 10 — 11
KJIACCOB

[IpoBepounas pabota

PesepBHOE Bpems 10 1

l'omoBas koHTpOIBHAS paboTa

OBILIEE KOJIMYECTBO

YACOB 11O ITPOT'PAMME 170 6

16

6 KoHTponbHbIX paboT, 7
MpoBepoYHLIX paboT, 16
MpakTnyecknx pador




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KosunyecTBo 4acoB DJIeKTPOHHbIE
HMara nudposbie
Tema ypoka KonTtpoJsbHble IpakTH4eckue
n/ Bcero U3y4eHust o0pa3oBaTe/bHbIE
padoThI padoThI
n pecypcsbl
1 ®uszuka — pyHIaMeHTaIbHas HayKa | https://m.edsoo.ru/
0 TIpupoze I0S1E3Q71
HayuHsblii MeTOT TO3HAHUA U
2 METO/IbI HCCIIECAOBAHUS (HHU3MIECKUX 1 0,5 ipse oo
AP HECIER ’ Y7B1P2J7]
sBiieHni. CTapToBasi TUarHOCTUKA
DKCHEPUMEHT U TEOPHS B MpoIIecce
3 no3HaHus npuposl. HaGmronenue 1 it g
PHPOIEL. TADIIOA X1B7G702U
U SKCIEPUMEHT B (PU3HKE
4 Crnioco0b1 n3MepeHus U3NIECKUX ! https://m.edsoo.ru/
BEIINYNH P7V3L7TOY
AOGCOTIOTHAS M OTHOCUTEIbHAS
5 MOTPENIHOCTH U3MEPEHUH 1 itps: /in.eds00.0u)
P P N2N7UTWTK
(bU3HYECKUX BEUYNH
MopenupoBanue B pusuke. Poiab u
MecTo GU3NKU B (DOPMUPOBAHUHT
6 COBPEMEHHOM HAayYHOU KapTHHBI 1 ips: oo
y Y DSFSNOUOL
MUpa, B IPAKTHIECKON
NS TeNbHOCTH JTIOACH
7 MexaHudueckoe OBIKECHHUE. 1 https://m.edsoo.ru/




Cucrema orcyera.
OTHOCI/ITGJ’H)HOCTB MECXAaHUYCCKOT O
newkenus. [Ipsimas u obpatHas
3aa9u MCXaHUKN

G4T8GOVOM

Pannyc-BekTop maTepuaibHON
TOYKH, €r0 IIPOEKIUHU HA OCH

https://m.edsoo.ru/

K uHaT. TpaexTopusl.
8 OOP/IMHAT. 1 packTop P2NSOSG3F
[lepememienue. Cxopocts. Ux
MPOEKIIMU HA OCH KOOPAUHAT
PaBHOMEpHOE IPSIMOJIMHEWHOE
nsikenue. I'padguueckoe onucanue https://m.edsoo.ru/
9 .
PpaBHOMEPHOTO IIPAMOIUHENHOTO 1PSMAL7E
TIBIKEHUS
10 CrnoxxeHue nepeMeleHni u https://m.edsoo.ru/
ckopocrtei. Pemenue 3anau D2V5X0UOW
HepaBHoMepHoe nBHKEHUE.
MrHoBeHHas CKOPOCTb.
11 Vckopenue. [Ipsamonunaelinoe hitps://m.edsoo.rw/
p - 1p C2I3U100N
NIBIOKEHHE C ITOCTOSHHBIM
YCKOpPEHUEM
I'paduueckoe onrcanue
12 MPSMOJIMHENHOTO JBUKEHUS C hitps://m.edso0.rw/
p A W708JOFSU
MOCTOSIHHBIM YCKOPEHUEM
CBobOoaHOE nazieHue. Y cKopeHue
13 CBOOOIHOTO MaaeHus. 3aBUCUMOCTD https://m.edsoo.ru/

KOOpJMHAT, CKOPOCTH, YCKOPEHUS
OT BPEMEHH U UX rpauxu

KSH8X378N




JIBrokenue Tena, OpoIIeHHOTO MO/

https://m.edsoo.ru/

14
YTJIOM K TOPHU30HTY P6B6V2M6S
KpuBonuHeliHoe 1BUXKEHHE.

JIBH>KEHUE 110 OKPYKHOCTH.

15 VYrioBas U IMHEWHAsE CKOPOCTb. https://m.edsoo.ru/
[Tepuon u yacrora. O7B9G5C5V
LlenTpOCTpEMUTENBHOE U TTOJTHOE
YCKOpEHHE

16 Konrponbnas padora no teme https://m.edsoo.ru/
"KunemaTuka" P9DSU7B5SH
[TepBsiii 3akoH HetoToHA.

HNuepuuanpHble CUCTEMBI OTCUETA.
17 I https://m.edsoo.ru/
PHHLIUIT OTHOCUTEIBHOCTH RTHSKTKOT
lanunes. HennepuunanbHbie
CHCTEMEI OTCUETA

18 Cuna. PaBHOZIEHICTBYIOIIIAS CUJTa. https://m.edsoo.ru/
Bropoii 3akon Hetotrona. Macca W9H405J1M

19 B3anmopeiicteue ten. Tperuit https://m.edsoo.ru/
3akoH HprotoHa Y9A4K9I2V
IIpuHIIATI CYTIEPIIO3UIIAH CHIL.

20 p PHHA yrep " https://m.edsoo.ru/

€LICHUE 3a7]a4 HA TPUMEHEHUE BIAOSIG2Y
3akoHOB HrroTOHA -
3aK0H BCEMHUPHOI'O TATOTCHMS.

71 5 P . https://m.edsoo.ru/

KBI/IBaJIeHVTHOCTB rPaBUTALMOHHOM K1Z1LOZIR
Y UHEPTHOM MaccChl
22 Cuna Ts5KecTH U yCKOpEHHe https://m.edsoo.ru/




CBOOOIHOTO aICHUA

G4US0S5J5N

JIBroKeHre HeOSCHBIX TEI M MX
HCKYCCTBEHHBIX CITyTHUKOB.

https://m.edsoo.ru/

23
IIepBas kocMu4ecKas CKOPOCTb. B908S2X5U
3akonsl Kemepa
24 Cuna ynpyroctu. 3akoH ['yka. Bec https://m.edsoo.ru/
Tena W4MA4LO0E2U
Cuna tpenus. [Ipupoaa v BUIbI cuil
75 TpeHus. JIBUKEHHE B KUIKOCTH U https://m.edsoo.ru/
rase ¢ y4éToM CHJIbI DOWOMA4NOP
CONPOTUBIICHUS CPEAbI
26 Hanenue. ['uapocraruueckoe https://m.edsoo.ru/
nasinenune. Cuiia Apxumena O9TOE7L7P
AOGCOJIFOTHO TBEPJI0€ TEJIO.
27 [ToctynarenbHOE ¥ BpanjaTeabHOE hilps: /. edsoo.u/
yrarel pattiarest L2Y2V6MIN
JBH>KEHUE TBEPJIOTO TEJla
73 MOMEHT CUJIbl OTHOCHUTEIIBHO OCH https://m.edsoo.ru/
BpaieHus. [1neyo cusl M702D3B4Q
CnoxxeHue cuil, TPUIOKEHHBIX K
29 TBepAOMY Teny. LleHTp TskecTn https://m.edsoo.ru/
Tena. Y CII0OBUS PaBHOBECHS B4N7S6Q8V
TBEpJO0ro Tena. Bunibl paBHOBECUS
30 PelleHie 3a1a https://m.edsoo.ru/
HICHHE 31T GIW9X9RSK
31 KonTponbHas paboTa o teme https://m.edsoo.ru/
K7X4D279A

" Innamuka. CTaTUKa TBEPJIOTO




Tema"

NMnynbsc MaTepuabHON TOYKH,
CUCTEMBbI MAaTEPUAIIBHBIX TOYEK.

https://m.edsoo.ru/

32 €HTP MaCC CUCTEMBI
Hentp X2M8A4D1V
MaTepuaibHbIX TOUeK. Teopema o
JIBU>)KEHUU LIEHTPA Macc
NmMmynbc cunbl 1 U3BMEHEHHE
33 AMITYJIBLCA TEA. 3aKOH COXpAaHEHUS hitps://m.edso0.ru/
Y. . p H4V2Y1SIN
uMITyJbca. PeakTuBHOE IBUKEHHE
MoOMEHT uMIlyIbca MaTepUaIbHON
34 touku. [Ipencrasnenue o https://m.edsoo.ru/
COXpaHEHUH MOMEHTA UMITYJIbCA B NOYOC5X8F
LEHTPAIbHBIX MOJIAX
35 Pellierme 3a1a https://m.edsoo.ru/
IICHU q
it K8E4E7T8C
PaGora cuiibl Ha MaJIOM U Ha
36 KOHEYHOM IIEPEMELIECHNH. https://m.edsoo.ru/
I'padmyeckoe mpencraBieHue J6YT7G1P6U
paboThI CHITBI. MOIITHOCTH CHITBI
Kunernueckas sneprus. Teopema
37 00 U3MEHEHNN KUHETUYECKON https://m.edsoo.ru/
" S4J0G3F7F
SHEPTUH MATEPUATLHON TOUKU
ITorennuanbpHbIe U
13 HEIIOTEHIINAJILHBIE CUJIBL. https://m.edsoo.ru/

[TorenumanesHas 38eprus. Bropas
KOCMMYECKasi CKOPOCTh

V6DOK4XI1K




Tperbst KOcMUYECKast CKOPOCTb.
CBs13b pabOTHI HEMOTEHITHATBHBIX
CHJI C I3BMEHEHUEM MEXaHUIEeCKOMI

https://m.edsoo.ru/

39 SHEPTUH CUCTEMBI TeNI. 3aKOH O4W7TV2Q7F
COXpPAHEHUS MEXAHUYECKOU
SHEpPruu
Yupyrue u Heynpyrue

40 CTOJIKHOBEHUS. Y paBHEHHUE https://m.edsoo.ru/
bepuymm nis naeansHoOU Q7M5M104X
HKUJKOCTH

41 KonrponsHas padora no Teme https://m.edsoo.ru/
"3aKOHBI COXpaHEHUsI B MeXaHUKe" V5AOM7VOM
PazButue npencrasnenuit o

47 npupoe TemioTsl. OCHOBHBIE https://m.edsoo.ru/
nonoxkenuss MKT. uddyzus. Z271K6Q91
bpoyHoBckoe nBuKEHUE
Crtpoenue ra3000pa3HbIX, )KUIKUX

43 Y TBEPABIX TeN. Xapakrep https://m.edsoo.ru/
JBIDKCHMS M B3aMMOICHCTBUS BIB2G7L9X
YaCTHUI] BELIECTBA
Macca u pazMepsl MOJIEKY https://m.cdsoo.ru/

44 (atomoB). KonmvecTBo BemiecTa. ESOSULWIT
[TocrosnHas ABoraapo -

45 Temneparypa. TemtoBoe https://m.edsoo.ru/
paBHoBecue. [IIkana Llenscus A4XS5T6H2F

46 Pemere 3aan https://m.edsoo.ru/

C4K6RIL3P




https://m.edsoo.ru/

47 Wneanbupiii ra3. I'a3oBbIe 3aKOHEBI B5O7RIS5X
43 VYpaBuenue MeHjieneena- https://m.edsoo.ru/
Knaneiipona. Pemenue 3amau KOB8I10O7F
49 AOcoiroTHas Temmeparypa. 3akoH https://m.edsoo.ru/
HanbToHa J8UOO3U0Q
N3omnporieccrl B U1€aqbHOM Ta3e C
50 https://m.edsoo.ru/
MTOCTOSTHHBIM KOJTMYECTBOM U2Z5GLF6C
BEIICCTBA
I'padmyeckoe npencraBieHue
51 ) https://m.edsoo.ru/
M30IPOIIECCOB: U30TEPMa, U30X0Pa, U6J2YANLZ
n3zobapa
https://m.edsoo.ru/
52 OcnoBHoe ypaBHeHre MKT TAXSTIITK
53 PelleHIe 3anat https://m.edsoo.ru/
CHICHHE a1 U4ESL2Z7L
CBs13b a0COIOTHOM TEMIIEPATYPBI
TEPMOJIMHAMUYECKON CUCTEMBI CO
54 . . . https://m.edsoo.ru/
CpeaHel KHHETUUECKON YHEpPTUeH YIDTVEVSG
MOCTYMATEIBHOIO TEIJIOBOTO
JBHKCHUS €€ YacTHI]
55 O06o00meHre U CHCTEMaTH3aITHS https://m.edsoo.ru/
3HaHui 1mo teMe "Ocuossl MKT" D8P4F8V2U
56 KonTponbhas pabota no teme https://m.edsoo.ru/
"OcHoBel MKT" A6REMIN4A
57 TepMoaunHaMHuyecKas CUCTEMA. https://m.edsoo.ru/




3ananue BHEMHUX ycinoBui misa T /1
cucTeMbl. BHenIHue 1 BHyTpEeHHHE
napametpsl. [lapamerpsr T/
CUCTEMBI KaK CpEIHUE 3HAYCHNUS
BEJINYUH, ONHUCHIBAIOIINX €€ Ha
MHKPOCKOITHYECKOM YPOBHE

YOCTHS8J7N

Hynesoe Hauano TepMOAMHAMUKH.
CaMonpoun3BoibHasI peslaKcalus

https://m.edsoo.ru/

58
TJI cucteMsl K TEMIIOBOMY J219X6K4F
PaBHOBECHIO
Mojens uaeaibHOTO Ta3a B
59 TEPMOJIMHAMHUKE. Y CIIOBHS hitps://m.edsoo.r/
pMOZ 7 J2W1R8U2X
MIPUMEHHUMOCTH 3TOU MOJEIIH
YpaBHenue Menzeneena-
60 Knanetipona u BeIpakeHHE IS hitps://m.edsoo.n/
D D YOKTTIOOE
BHYTpPEHHEHN SHEpruu
Bripaxxenue 11t BHyTpeHHEN
SHEPTUH OJHOATOMHOI'O
61 https://m.edsoo.ru/
WJIeaJIbHOTO Ta3a. Z5E1E3H6C
KBazucraruueckue u
HECTAaTUYECKHE MPOIECCHI
DneMeHTapHas paboTa B
62 TepMOJIMHaMUKe. Beruucienue https://m.edsoo.ru/
paboTsI 1o rpaduKy mpoiecca Ha L8B7V8S9F
pV-nunarpamme
63 Tennonepenayda kak crocod https://m.edsoo.ru/

M3MEHEHHUs BHYTPEHHEH SHepIun

P4V7B5Z7C




TJ1 cuctemsl 6€3 coBepILIEHUS
paboTsl

KOHBCKHI/IH, TCIIOIMIPOBOAHOCTD,

https://m.edsoo.ru/

64
H3JIy4YECHUE L4G9S4Y30
KonuyecTBo TEIOTHI.
TermnoéMKoCTh Tena. Y aenbpHas u
65 MOJISIpHAsI TEIUIOEMKOCTH Https://m.edsoo.u/
i’ OSLTO6KSX
BEIIECTBA. Y IeJIbHAS TEIJI0Ta
CrOpaHUs TOIIMBA
66 Pacuér konuuecTBa TEMIOTHI TPU https://m.edsoo.ru/
Tenjonepenayde KOW3S4V8H
67 [TonsTre 06 aguabaTHOM Mpoiiecce. https://m.edsoo.ru/
[TepBrIii 3aKOH TEPMOAMHAMUKHI K3I3S5VS5I
KonuyecTBo TemnoTs! u pabora Kak
68 MEpbl U3MEHEHHS BHYTPEHHEHN hitps://m.edsoo.r/
P yip TSW2LIFSW
sHepruu TJ] cuctemsl
BTopoii 3aKk0H TEpMOJIMHAMUKH JJIS
69 PaBHOBECHBIX X HEPABHOBECHBIX https://m.edsoo.ru/
npoueccoB. Heobpatumocts SOU9K 1D3R
MPUPOAHBIX MPOLIECCOB
70 [IpuHIUIIBI IEUCTBUS TEIUIOBBIX https://m.edsoo.ru/
mammH. KITJ] C2N3T4D6W
71 MakcumansHoe 3HaueHue KIT/1. https://m.edsoo.ru/
ukn Kapno F6VI1LSM3S
7 Permerne 3a1a4 https://m.edsoo.ru/

X315X315P




OKOJIOTUYECKHUE ACIIEKTHI
HCITIOJB30BAaHUA TCIIJIOBBIX

https://m.edsoo.ru/

73 .
nsurareneil. TemioBoe U2W6I0Y7Z
3arpsi3HEHUE OKPYKAIOIIEH CpeJibl
74 Pewmenue saxad https://m.edsoo.ru/
8 Z8HODIUII
O0001IeHrEe ¥ cUCTEMAaTU3aIUI
75 3HaHui 1o teMme "TepmoauHaMuKa https:/m.edso0.ru/
PMOZL ' W3N1Z4060
TemnoBble MaIUHEL"
KonTponbhas pabota no teme
76 "TepmoauHamuka. TeIuioBelie https://m.edsoo.ru/
pMOZ ' R3A4N3VII
MaIIuHb!"
[Tapoobpa3zoBanue 1 KOHJCHCAIIHS.
77 7 e, Ve N https://m.edsoo.ru/
[MapeHue U KUIICHUE. JIbHAS
P A USJ6E6W6N
TEII0Ta mMapooOpa3oBaHUs
HacplmeHnble 1 HEHACBIIIEHHBIE
napbel. KauecTBeHHas 3aBUCHMOCTh
IUIOTHOCTHU U JaBIIEHUS
73 HACBILEHHOI'0 I1apa OT https://m.edsoo.ru/
TEMIIEPATYPhI, UX HE3ABUCUMOCTh C7E1V0P2V
0T 00bEMa HACKIIIIEHHOTO Tapa.
3aBUCUMOCTb TEMIIEPATYPHI
KHIIEHUS OT JaBJIEHUA B )KUIKOCTH
79 Brnaxxnocts Bo3myxa. AGCOTIOTHAS https://m.edsoo.ru/
U OTHOCHUTEJIbHASA BIIAXXKHOCThH H2R4A4B0OR
https://m.edsoo.ru/
80 Pemrenue 3anau

R2A2T9N8H




81

Teépnoe Teno. Kpucramimueckue u
amopdHbIe Teraa. AHU3OTPOIHUS

https://m.edsoo.ru/

N TIT5B3X8V
CBOWCTB KPHUCTAJJIOB
[InaBnenue n KpuCTaNIM3aLIKS.
82 V nenbHas TEII0Ta [IaBICHUS hitps://m.edsoo.ru/
' Z0OSN4E4N
Cybmumarus
Hedopmaruu TBEpIOTO TENA.

23 Pactsikenne u coxatue. CIBur. https://m.edsoo.ru/
Mopyns FOura. [Ipenen ynpyrux K3E401P7T
nedopmaruit
TernnoBoe pacluMpeHne KUIKOCTEN

24 U TBEPIBIX TEJI. AHTApPMOHU3M https://m.edsoo.ru/
TEIJIOBBIX KOJICOAHMI YaCTHII X5S8LODI9R
BEIIECTBA

25 [Ipeobpa3oBanue sHEPTUH B https://m.edsoo.ru/
(ha3oBBIX TIEpEexoaax D2C1W2TO0T

https://m.edsoo.ru/

86 VYpaBHeHuUe TerI0BOro Oana

paBHEHHE TETUIOBOT HCA H3B3X1C37
’7 Pemerie 3aa1 https://m.edsoo.ru/
L5X2JAN7N
IToBepXHOCTHOE HaATSKEHUE.

23 Kanwuisapueie sBinenus. JlaBienue https://m.edsoo.ru/
O] UCKPHUBJIEHHOW MMOBEPXHOCTHIO G3L1GIKT7P
*unkoctu. @opmyiia Jlammaca

89 O00011IeHIE U CUCTEMATHU3ALHS https://m.edsoo.ru/

3HaHUMU 110 TeMe "ArperaTHble
COCTOSIHUS BeliecTBa. Da30BkIC

E2S6F6H4AM




nepexonr"

90

Konrponbnas padora no teme
"ArperaTHbl€ COCTOSIHMSI BELLIECTBA.

https://m.edsoo.ru/

X2N4L.7H4Q
da30BbI€ IEPEXOIBI"
DnekTpu3anus Ten u eé
MPOSIBICHUS. DIEKTPUUECKUN
91 il https://m.edsoo.ru/
3apsan. JIBa BUJa 3JIEKTPUUECKUX GSKODIKIK
3apAnoB. [IpoBogHuKY,
JURJIEKTPUKU U TIOJIYITPOBOIHUKHI
DNeMEeHTapHBIN 3JEKTPUUECKUN
92 3 https://m.edsoo.ru/
3aps. 3aKOH COXPAHEHUS X5NSTSI2
3IEKTPUUECKOTO 3apsiaa
93 B3anmopeiicTBue 3aps10B. https://m.edsoo.ru/
Toueunsle 3apsabl. 3akoH Kynona ATC8A3BIA
94 Pewmenme saad https://m.edsoo.ru/
A Z5N4C2D9W
Onektpuyeckoe nose. Ero
95 o https://m.edsoo.ru/
NEHCTBUE HA AJEKTPUUECKUE GTS6VTSOT
3apsibl ———
Hanpsik€HHOCTB 3JIEKTPUUYECKOTO
niosist. [IpoOubIi 3apsn. JInaum
96 HanpsHKEHHOCTH AJIEKTPUUECKOTO hetps://m.edsoo.nu
p p L3B8LAUTS
nosist. OTHOPOJIHOE SIIEKTPUUYECKOE
oJie
97 [ToTeHumanbHOCTH https://m.edsoo.ru/

QJICKTPOCTATUYCCKOI'O ITOJIA.

P25S973R2X




Pa3zHocTh moTEHLIMAIOB U
HaIpsHKEHUE

ITorenuumanpHas SHEPrus 3apsaa B
JJIEKTPOCTATUYECKOM II0JIE.

https://m.edsoo.ru/

98
IToTeHman 3J1eKTpOCTaTUYECKOrO N2C1X5X8H
TIOJISt
CBs13p HaNPSYKEHHOCTHU TOJIA U

99 https://m.edsoo.ru/
Pa3HOCTHU MTOTEHIUAJIOB IS VOAAFSLTL
3JIEKTPOCTATUYECKOTO I1OJIS

100 [IpuHIIMI cynepno3uuu https://m.edsoo.ru/
3JIEKTPUUECKUX TTOJIEN Q900B0OASX

101 | Pewenue sanau https://m.edsoo.ru/

A 14N4C3B3K

102 ITone Toyeunoro 3apsna. Ilone https://m.edsoo.ru/
PaBHOMEPHO 3apsHKEHHON cepsl X9D6D2A10
ITosie paBHOMEPHO 3apsKEHHOTO 110

103 00BEMy mapa. [lone paBHOMEpHO https://m.edsoo.ru/
3apsKEeHHON OECKOHEUHOMN B5M8D6D8V
IIJIOCKOCTH
[IpoBoHUKY B

104 o o https://m.edsoo.ru/
JJIIEKTPOCTATUYECKOM II0JIE. R3G3VI05V
Ycnosue paBHOBeCHUS 3aps0B

105 JIMDIIEKTPUKY U TIOJTyIIPOBOJHUKH B https://m.edsoo.ru/
JJIEKTPOCTATUYECKOM I10JIE€ E2H2J8B2N

106 | Kongencarop. D1eKTpOEMKOCTh https://m.edsoo.ru/

KOHJIEHCATOPA. DIIEKTPOEMKOCTD

X6PEWTEOR




IIJIOCKOI'O0 KOHJACHCAaTOopa

Hapannenbﬂoe COCAMHCHUC

https://m.edsoo.ru/

107
KOHJIEHCAaTOPOB B5X6R7V3Z
108 IlocnenoBaTensrHOE CoeNMHEHNE https://m.edsoo.ru/
KOHJICHCAaTOPOB S8G7TNEDSK
109 DHeprus 3apsKEHHOTO https://m.edsoo.ru/
KOHJIEHCAaTOpa WIM2B0Q6G
110 p https://m.edsoo.ru/
€LICHUE 3a71a4 SK27600D
JIBruKeHue 3apssKeHHOW YaCcTHUIIBI B https://m.edsoo.ru/
111
OZTHOPOJHOM JJIEKTPUYECKOM I10JI€ R7S5J7N3R
12l p https://m.edsoo.ru/
€LICHUE 3a71a4 FSLADAAAT
O06o0011eHne U cucTeMaTU3aIus
113 . " https://m.edsoo.ru/
3HaHI'/'II/I o TeMe "DIIEKTPUUYECKOE 0T31313U
rnojue
114 KoHnTtposbHas paboTa mo teme https://m.edsoo.ru/
"Onexkrpuueckoe noiue" E902C915J
Cuia Toka. IToCcTOSIHHBIN TOK.
15| v https://m.edsoo.ru/
CJIOBMS CYILIECTBOBAHMS COP3VAXIC
IIOCTOSIHHOT'O 3JIEKTPUYECKOIO TOKa
116 Hcrounuku Toka. Hanpsokenue u https://m.edsoo.ru/
S1C X2WIF5Q1A
117 3axon OMa 1J1 yyacTKa LEH. https://m.edsoo.ru/
DNEKTPUUECKOE CONIPOTUBIIEHHE P6GOMITSX
118 | 3aBUCUMOCTH CONPOTUBICHUS https://m.edsoo.ru/




OOAHOPOJHOTIO IMTPOBOAHUKA OT €TI0
AJIMHBI U TUIOIIAAU IMMOICPEYHOr o
CCUCHUA

MS8S501T4Y

VY nensHOe CONPOTUBIICHHE

https://m.edsoo.ru/

119
BellecTBa. Pelenue 3amaq R5L1EOD5SG
[TocnenoBarenbHOE, MapaJIEIBHOE,

120 https://m.edsoo.ru/
CMEIIIaHHOE COCTUHEHUE [6T2S002K
MIPOBOJIHUKOB
Pacué€t pa3BeTBIEHHBIX

191 - https://m.edsoo.ru/
3JIeKTpUUecKux 1emneil. [IpaBuia DOP9ZSLEY
Kupxroda

https://m.edsoo.ru/

122 | Pemrenune 3amau T308RTGTV

123 PaboTa 31eKTpruuecKoro Toka. https://m.edsoo.ru/
3akon Jlxxoynss —Jlenia G2B9Y0OD9K

104 p https://m.edsoo.ru/

eIeHue 3a7a4 B60O0A3RTS
MOIHOCTB 3JIEKTPUIECKOTO TOKA.
15| T https://m.edsoo.ru/
eII0Basi MOIIIHOCTD, BBIIE/IsIeMAas E3VARIZIN
Ha pe3ucTope
https://m.edsoo.ru/

126 | Pemrenue 3amau ATYTXOEST

127 O/1C u BHyTpeHHEe CONPOTUBIICHUE https://m.edsoo.ru/
UCTOYHUKA TOKA ROK4Y6Q3X

128 3axon Oma s IMOJIHOM https://m.edsoo.ru/
(3aMKHYTOM) 3JIEKTPUUECKOH LIENH S9H7C2Q3V




https://m.edsoo.ru/

129 | Pemenue 3a1au OSETNTXTM

https://m.edsoo.ru/

130 | MoIHOCTh UCTOYHUKA TOKA D5.//M0.eCh00.M

F7Z7V5E2Z
https://m.edsoo.ru/

131 | KopoTkoe 3aMbiKaHu€ D5.I/H.61500.10

09B3P4D4R

132 KonneHcarop B ienu NoCTOSHHOTO https://m.edsoo.ru/
TOKa G5A4E2AS5S

133 | Pemenne saxau https://m.edsoo.ru/

P6X4GIEIL

134 Pemrenne 3agad mo reMe https://m.edsoo.ru/
"TIoCTOSITHHBIN ANEKTPUUECKUN TOK" FOW6I9G6K

135 Pemrenne 3amau o reme https://m.edsoo.ru/
"[locTOsIHHBIN 31eKTpUYeCKUil TOK" X0Q4F9C0Z

136 Pewenne 3amad o reme https://m.edsoo.ru/
"[locTOSIHHBIN 31eKTpUYECKUi TOK" US5Z2H9W2J
O06o0011eHne U cucTeMaTHu3aIus httos:/med )

137 | 3Hanuii no teme "IlocTosSHHBII F 4113(86 Gr;; 3s100.ru
NEKTPUYECKUH TOK"

138 KoHnTtposbHas paboTa 1mo teme https://m.edsoo.ru/
"I[TocTOsIHHBIN 3N1€KTpUYECKU TOK" K0X6Q4X7X
DnekTpruyeckas MpoOBOAUMOCTD

139 Ppa3INYHbBIX BEUIECTB. https://m.edsoo.ru/
DJIEKTPUYECKUI TOK B METaslIax. U8HI9F6V3O0
CBepXIIpoBOIMMOCTh

140 | DnexTpuuecKkuil TOK B pacTBOpPax U https://m.edsoo.ru/




paciiaBax 3JI€KTPOJIUTOB. 3aKOHbI
@apanes U1 SJIEKTPOIN3a

C7T7U0B3T

141

DNEeKTPUYECKU TOK B razax.

https://m.edsoo.ru/

IIna3ma O403R6E3A
142 DNEKTPUUECKUN TOK B BAKyyMe. https://m.edsoo.ru/
BakyymHbie npu6opsl BSE3FOWIA
143 DNEeKTPUYECKUM TOK B https://m.edsoo.ru/
IOJIyITPOBOJHUKAX C1K708F1P
https://m.edsoo.ru/
144 | TlomynpoBOJHHUKOBBIE TPUOOPHI HOY2P3Y5Z
DuU3NYECKUN TPAKTUKYM I10 TEME
"N3mepenue cuiiel TOKa U
HAIPSDKEHUS B LIENH IIOCTOSTHHOTO
TOKa MPY IIOMOIIM aHAJIOTOBBIX U
145 U(PPOBBIX U3MEPHUTEITBHBIX https://m.edsoo.ru/
pubopoB" wiu "3HAKOMCTBO C ASNSC5X77,
udpoBoii 1aboparopueii o
¢uszuke. [Ipumepsl u3MepeHus
(GU3NYECKUX BETUYUH MPHU TTIOMOIIH
KOMIIBIOTEPHBIX 1aTYMKOB"
@u3HYeCKUil IPAKTUKYM 110 TEME
"N3yueHne HepaBHOMEPHOTO https://m.edsoo.ru/
146
JIBWXEHUS C LIENBIO ONIPENCIICHUS Z1DANTI7Y
MIHOBEHHOH cKkopocTH"
147 | Pusnyeckuil NPakTUKyM II0 TEME https://m.edsoo.ru/

"N3mepenune yCKOpeHusl Ipu
IPSAAMOJIMHEHHOM

Z80Q1J8D3K




PaBHOYCKOPEHHOM JIBUKEHUU T10
HAKJIOHHOH IIJIOCKOCTU" WJTH
"UccnenoBanue 3aBUCUMOCTH IyTH
OT BPEMEHH MPU PAaBHOYCKOPEHHOM
IBIKEHUN"

148

@uU3HYECKUI NPAKTUKYM 110 TEME
"N3mepenue ycKOpeHUs
cBOOOHOrO NajieHus" uiu
"N3yueHue nBuxKeHUs TeNa,
OpOIIEHHOTO TOPU3OHTAIHHO"

https://m.edsoo.ru/
G1TOK9D60O

149

@uU3HYECKUI IPAKTUKYM 110 TEME
"N3yuyeHue qBUKEHMS TEa 110
OKPY’KHOCTH C IIOCTOSIHHOM 110
MOJIYJIO CKOPOCThIO" MIIH
"UccnenoBanue 3aBUCUMOCTH
nepuoja oopalieHusi KOHHYECKOro
MasTHHKa OT €ro mapaMmeTpoB"

https://m.edsoo.ru/
P4Q4M9V70

150

@uU3HYECKUI IPAKTUKYM 110 TEME
"N3mepeHue paBHOAECHCTBYIOLIEH
CHJIBI TIPY ABIDKEHUH OpycKa 1o
HAKJIOHHOM TIOCKOCTH" WIIN
"[IpoBepka runoTesbl 0
HE3aBHCUMOCTH BPEMEHU
JBUKEHMSI OpyCKa [0 HaKJIIOHHOU
IUIOCKOCTH Ha 3aJJaHHOE
paccTositHue OT ero Maccsl”

https://m.edsoo.ru/
T9O8A9P5B

151

@uU3HYECKUI MPAKTUKYM 110 TEME

https://m.edsoo.ru/




"UccnenoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIINX B
MIPY’>KUHE U PE3UHOBOM 00pasiie, OT
ux nepopmanun" unu "Nzyyenue
JBUYKCHHS CUCTEMBI TEJI,
CBSI3aHHBIX HUTBIO, ICPEKHUHYTOM
yepe3 JIErkuii 0710K"

ROWOKOP8Y

152

@uU3HYECKUI IPAKTUKYM 110 TEME
"N3mepenue ko3 dunrenta
TPEHMUSI 110 BEJIMYUHE YIIIOBOTO
Kod(uimenTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBUKEHMSI OpyCcKa M0 HaKJIOHHOU
IJIOCKOCTH C NTEPEMEHHBIM
koa(urmenTom TpeHus" uiIu
"N3yuyeHne NBMKEHUA rpy3a HA
BaJly ¢ TpeHHUEM"

https://m.edsoo.ru/
Q2N1Z9F5F

153

@uU3HYECKUI MPAKTUKYM 110 TEME
"UccnenoBanue ycnoBui
paBHOBECHS TBEPAOTO TENA,
HMMEIOILETO OCh BpalllEHUs!" WIIN
"KoHcTpynpoBaHHu€e KPOHIITEHHOB
Y pacy€T CUJl ynpyroctu" uium
"N3y4yeHne ycTOHYuBOCTH
TBEPJIOTO TENA, UMEIOIIETO
Ionaas onopsl"

https://m.edsoo.ru/
OSMIB2ROV

154

Pu3nYeCKUil NPaKTUKYM 110 TEME

https://m.edsoo.ru/




"N3mepenue ummysbca Tena 1no
TOPMO3HOMY ITyTH" WK
"N3mepeHue cuiibl TATH, CKOPOCTU
MOJIEJIH IEKTPOMOOHIIS 1
MOIIHOCTH CYUIBI TSITH" WU
"CpaBHEHHE U3MEHEHUS UMITYJIbCA
TeJla ¢ UMITYJIbCOM CHUJIBI" WMJTH
"HccnenoBanue coxpaHeHUs
VMITYJIbCa TIPH YIIPYTOM
B3aumoieicTBun" unu "M3mepenue
KMHETHYECKOM SHEPrUu Tella Mo
TOPMO3HOMY ITyTH"

S3J0X3N&H

155

@u3HYECKUil NPAKTUKYM IO TEME
"N3y4yeHne u30TepMUYECKOr0O
nporecca (PeKOMEHI0BaHO
HCIIOTh30BaHUE IU(PPOBOH
naboparopun)" win "M3ydeHue
HM30XOPHOTO Mpolecca” uiu
"U3ydenne nzobapHoro nporecca”
nnu "[IpoBepka ypaBHEeHUs
COCTOSIHUS"

https://m.edsoo.ru/
16C5P7G6C

156

DU3NYECKUIN TPAKTHUKYM 10 TEME
"NU3mepenue yaenbHOI
TEINIOEMKOCTH" WIIH
"MccnenoBanue nporecca
OCTBIBaHUS BellecTBa" MM
"UccnenoBanue agnabaTHOro

https://m.edsoo.ru/
JEC7B2W8D




nporecca" uinu "M3ydenue
B3aUMOCBSI3U YHEPTUU
MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPHI
KUMEHUS KUIKOCTENH"

157

@uU3HYECKUI NPAKTUKYM 110 TEME
"N3yueHue 3akoHOMEpHOCTEN
UcHapeHus KuaKocten" nuim
"N3mepenue yaenbHON TEMI0ThI
raBieHus apaa" win "U3yuenue
CBOMCTB HACBIILIEHHBIX ApOB" WU
"N3mepenue abcomoTHOM
BJIQ)KHOCTH BO3/1yXa U OLIEHKa
MACChI TApOB B TOMEIICHHUH .
N3mepenue koddduiinenta
MIOBEPXHOCTHOT'O HATSKEHUS

https://m.edsoo.ru/
K2E2NIC3N

158

@uU3HYECKUI MPAKTUKYM 110 TEME
"Habmronenue mpeBpalieHus
SHEPTUH 3aPSHKEHHOTO
KOHJIEHCATOPA B SHEPTHIO
W3JIyYEHHS CBETOIMOA" WU
"N3yuyeHue npoTeKaHus TOKa B
LIETIH, CoJIepKaleld KoHaeHcaTop"
unu "Pacnpenenenue pa3HOCTH
MMOTEHITNAIOB (HAMPSDKEHUS ) TIPH
MIOCJIEI0BATEILHOM COEIMHEHUH
KOH/IEHCATOPOB"

https://m.edsoo.ru/
DOZ5T3X7H




@uU3HYECKUI IPAKTUKYM 110 TEME
"UccnenoBanue cMeIaHHOTO
COEIMHEHUS PE3UCTOPOB" MU
"U3mepenue yieapHOro

https://m.edsoo.ru/

159 CONPOTUBIIEHUS ITPOBOIHUKOB" UIIN Y60O7B2K7N
"HccnenoBanue 3aBUCUMOCTH CHJIBI
TOKa OT HAIPSKEHUS JJIS JIAMITbI
HakaJuBaHus"
@uU3HYECKUI IPAKTUKYM 110 TEME
"Habmronenue anexrponuza" uim
"U3mepenue 3apsiga
160 OJTHOBAJICHTHOTO MOHA" WJTH https://m.edsoo.ru/
"UccnenoBanue 3aBUCUMOCTH K8C6S1K4R
COIIPOTHUBIICHUS] TEPMOPE3UCTOPA OT
temnepatypsl" uinu "CHsTHE BOJBT-
aMIIEpHOM XapaKTEPUCTUKHU Ar0aa"
161 | TonoBast KOHTpOJIbHAS paboTa T
CIOIMS5NOL
PesepubIil ypok. O60011eHIE 1
162 | cucremaruzanus 3HaAHUH 10 TEMaM Aittps://m.edsoo.ru/
I3XTB77277Z
"Kunematuka" n "/Ilunammxa'
PesepBHeIitl ypok. O600IeHNHE 1
163 | cucremaruzanuus 3HaAHUH 10 TEME hitps://m.edsoo.ru/
W972G31L.5U
"CraTtuka TBEp0ro Tena"
164 | PesepBHbIii ypok. O60011IeHNE U https://m.edsoo.ru/

CHUCTEMAaTHU3alusi 3HAHUH T10 TeME

Y8ZOW2NIC




"3aKOHBI COXpPAHEHUS B MEXaHUKe"

PesepBHeliil ypok. O6001IeHNE 1
CUcCTeMaTu3anusa 3HAHUHU 110 TEME

https://m.edsoo.ru/

165 OCHOBEBI ) 1 D705Y9YOE
MOJICKYJISIPHOKMHETHYECKOM
Teopun"
PesepBHrlit ypok. O6001IeHNEe 1

166 cHCTeMaTH3allus 3HaHUH 10 TeMe 1 https://m.edsoo.ru/
"Tepmoaunamuka. TeroBbie I9N3R20Q4D
MaIluHbB"
PezepHbiit ypok. O0001eHue u

167 CHCTEMAaTH3aIus 3HaHUH T10 TeMe | https://m.edsoo.ru/
"ArperatHble COCTOSIHUSI BEIIECTBA. B5P110S9H
®da3oBbIe IEpexoabl"”
PesepBHbIil ypok. O6001IeHIE 1

168 . | https://m.edsoo.ru/
cHCTeMaTH3alus 3HaHUH 110 TeMe HSHSW3K5X
"Dnexkrpuueckoe mosie"
PesepBubIil ypok. O6001eHue 1

169 . | https://m.edsoo.ru/
CI/ICTeMaTI/ISaI;II/IH 3HAHWH I10 T:eMe XSK1U9C2B
"TIoCcTOSITHHBIN ANEKTPUUECKUN TOK"
Pesepubiil ypok. O6001eHIE 1

170 . | https://m.edsoo.ru/
CHCTEMAaTH3alKs 3HAHHH 110 TeEME O2EIT1H4Z
"Toku B pa3nu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
170 10 16

[NPOTPAMME




11 KJIIACC

N KosmnyecTBo yacos DJIEeKTPOHHbIE
[
Mara uugposbie
n/ | Tema ypoka KoHTpoJibHbIE IpakTHYecKHe
Bcero U3y4YeHH s o0pa3oBaTe/ibHbIE
n padoTbI padoThI
pecypcsl
Bs3auMoeiicTBHE ITOCTOSHHEIX
MarHuTOB U IIPOBOJIHUKOB C | https://m.edsoo.ru/
TOKOM. MaraurHoe nosie. G5G8C2G9D
I'mnoTe3a Amnepa
BexTop MarHuTHON MHAYKIMH.

5 [IpuHuumn cyneprno3unumn | https://m.edsoo.ru/
MAarHUTHBIX nojen. JInnun P4Q2U9F4X
MarHMTHON MHIYKIIUN

https://m.edsoo.ru/
Bxonnas koHTpoabHas paborta 1 1

X4C5V6P3G

MarsuTHO€ 1MoJjie MPOBOTHUKA
¢ TokoM. OmnbIT Ipcrena. Cuia

https://m.edsoo.ru/

HalpaBJICHUC U MOJIYJIb.

4
Awmrepa, e€ HanpaBJICHUE U ! QOM4X1X6J
MOJTyJ1b
5 P 1 https://m.edsoo.ru/
eIeHHe 3a1a9 P3Z0LOOOR
[IpumeneHue 3akoHa Amrmepa.
6 35 1 https://m.edsoo.ru/
JIEKTPOU3MEPUTEIIbHBIE DSIU2U00
npudopbI
7 Cuina Jlopenua, eé 1 https://m.edsoo.ru/

X604U7R8A




JIBr>xeHne 3apsyKeHHON
YaCTHULBI B OJTHOPOJHOM
MAarHuTHOM I10JIe

https://m.edsoo.ru/

8 Perntenue 3amau K9I0C603C
https://m.edsoo.ru/
9 PaGora cwiel Jlopenna PTFSTOCSS
10 Pelllerme 3a1a https://m.edsoo.ru/
HHICHHE 3a1aq DSM2R618Q
MarHuTtHOe 1oJIe B BEIECTBE.
1 o https://m.edsoo.ru/
eppOMarHeTHKH, rapa- u POMGO3RTX
TUaMarHeTUKU —_—
OCHOBHEBIE CBOUCTBA
12 (beppoOMarHeTHKOB. https://m.edsoo.ru/
IIpumeHenune Q3Y8U3HSC
(beppoMarHeTUKOB
13 Pemtenue 3agad mo reme https://m.edsoo.ru/
"MaruuTtHoe 1moJje" M400W8B2A
14 Penrenue 3amau mo reme https://m.edsoo.ru/
"MarnaurtHoe nose" R5N2I0V4X
SIBiIeHME IIEKTPOMArHUTHOM
15 HoToK BeKTODA https://m.edsoo.ru/
I/IH,Z[yKI_[I/II/I; TOK BEKTOP VOX7SSO9H
MarHUTHOW MHIYKIIHMHA
https://m.edsoo.ru/
16 OC unnykuuu D5./A.6C500. T

C7Y30Q5DI1F




3aKOH AIEKTPOMarHUTHOU

https://m.edsoo.ru/

17
nHaykunn Papanes E906Q0S4L
13 Buxpesoe anekrpuueckoe https://m.edsoo.ru/
noste. Toku Pyko L972D704]
19 O/1C unnykuuu B https://m.edsoo.ru/
JBIDKYIIMXCS IPOBOJHUKAX W2J81274G
20 Pellenie 3a1a4 https://m.edsoo.ru/
8 11Q9J0B6A
https://m.edsoo.ru/
21 [IpaBuno Jlena K3G3Z5X5D
NunyktuBHOCTH. Karyika
2 https://m.edsoo.ru/
WHIYKTUBHOCTH B LIETIH DEMZPSBIM
MTOCTOSTHHOTO TOKa
” SBnenne camonnaykuu. 2J1C https://m.edsoo.ru/
CaMOHMHIYKIHHU H7I1C9ESJ)
DHeprusi MarHUTHOTO MOJIst
24 <a < < https://m.edsoo.ru/
TYIIKH C TOKOM. C5LIW1DS
DJEKTPOMarHuTHOE I10JIE
25 PelleHIe 3a1a https://m.edsoo.ru/
HICHHE ST B8G2R3W3M
O0600meHue n
26 CHCTeMaTH3aIus 3HAHUH 110 https://m.edsoo.ru/
" FSF1V2D7C
TeMe "DneKkTpoarHaMuKa”
27 Konrponsnas padora no reme https://m.edsoo.ru/
"OnexTpoauHaMuka" KOT5SM2Y1S
28 KonebGarenbHas cucrema. https://m.edsoo.ru/




CBoOoHbIE KOJICOAHMS.
[Mapmonnueckue konedaHus

SSESHOK6F

Kunematuueckoe u

https://m.edsoo.ru/

29 JMHAMUYECKOE OMUCAHUE ) A6S901V4
KOJIeOATCIIbHBIX JIBHOKCHHUI
DHEpPreTU4eCcKoe OMUCAHUE.
BriBoa nuHaMuuecKoro
30 OIKMCaHUs TAPMOHUYECKUX https://m.edsoo.ru/
KoJIeOaHMH U3 UX 04S4H7T5X
SHEPreTUYECKOro u
KMHEMAaTHYECKOTO OMMCaHUs
. https://m.edsoo.ru/
31 Amruutyaa u asza konebaHuit TOIRCIY LI
[Tepron 1 yacToTa KOJICOAHMIA.
[Tepuon ManbIx cBOOOIHBIX
3 KoJIeOaHMIT MaTeMaTHIECKOTO https://m.edsoo.ru/
MasTHUKa. [lepuon U7S4U5V2L
CBOOOHBIX KOJICOAHMIT
MIPY>KUHHOTO MasITHUKA
3aTyxaroiiue KojaeoaHusl.
33 BriHyX1eHHBIE KOTEOaHMUS. lips,_M.edsoo.
I5D3X5G2P
Pesonanc
https://m.edsoo.ru/
34 ABTOKOJICOaHUS Z3ASVOM2T
https://m.edsoo.ru/
35 Pemenue 3amau TIW1ALF4P
36 VYpoxk-koHpepeHus https://m.edsoo.ru/




"MexaHn4yecKne KojeOanus B

MY3bIKaJIbHBIX HHCTpyMEHTaXx"

HOH4S6K4A

O0600111EHIE U
cucTeMaTu3anug 3HaHUU 1O

https://m.edsoo.ru/

37
Teme "MexaHndecKue LOOOD1X9R
Konebanus"
DNeKTpOMarHuTHHIE
38 kosiebanus. KonebdarelpHbI hitps://m.edso0.ru/
o - hoqebate B7D6D5CIR
KOHTYD
®opmyna Tomcona. Cas3b
aMIUIUTYOBI 3apsiaa
39 A pAA . https://m.edsoo.ru/
KOHJIEHCATOpa C aMILTUTY 101 KIFSROLAD
CIJIBI TOKA B KOJIEOATEIILHOM
KOHTYypE
3aKOH COXpaHEHHUs SHEPTUH B
40 6 https://m.edsoo.ru/
UIeaIbHOM KoJIeOaTeILHOM O4A0N207R
KOHTYypE
3aTyxaroiiue
AJIEKTPOMArHUTHBIE
41 o164 B . . https://m.edsoo.ru/
KoJieOaHus. BhIHY X I€HHBI TATOMSU9ID
AJIEKTPOMArHUTHBIE
KoJIeOaHus
IIepemenHslit TOK. Pezncrop u
https://m.edsoo.ru/
42 KOHJICHCATOP B LIEH

MNEPEMEHHOI'O TOKa

EIE4R7V5Y




KaTYHIKa HHAYKTUBHOCTHU B

https://m.edsoo.ru/

43 I[[ETU TIEPEMEHHOTO TOKa X6Z015P10
3akon Oma it

44 ANEKTPUUECKON 1IeTIH https://m.edsoo.ru/

Y6I8M8K3U
MIEPEMEHHOTO TOKA
MOIIHOCTB IEPEMEHHOTO

45 TOKa. AMIUIUTYTHOE U https://m.edsoo.ru/
JICWCTBYIOILIEE 3HAUCHHUE CUIIBI ATM2G9T4J
TOKA U HaIPSKEHUs

46 Pe3onaHc B anekTpuueckon https://m.edsoo.ru/
Henu TIW3T2P9B

47 Pemmerne 3amad https://m.edsoo.ru/

F0Y4)4Z4P
WneanbHbIA Tpanchopmarop.

43 IIpousBoacTBO, Nepeaya u https://m.edsoo.ru/
noTpebIeHUE NEKTPHUISCKON Y2Q1A4U8R
SHEPruu
DKOJIOTUUECKHUE PUCKU TIPH
MIPOU3BOJICTBE

49 anexkTposneprun. Kynerypa https://m.edsoo.ru/
HUCHIOJIb30BAHUS O6L3K0ODOL
AJIEKTPOIHEPIUU B
MOBCEIHEBHOM KU3HU

50 Permerie 3a7a https://m.edsoo.ru/

A4X6R4Q4F
https://m.edsoo.ru/

51 Pemtenue 3amau

I4E9RT7F2G




O0600111eHIE U
cucTeMaTu3anusg 3HaHUU 1O

https://m.edsoo.ru/

52
TeMe "DIIeKTpOMarHUTHbIE R9Y4Q4B2V
KoJsebanus"
MexaHudeckue BOJIHEL
53 e T —— https://m.edsoo.ru/
p p Q6I8ROI7G
MEXaHUYECKUX BOJIH
54 Croii https://m.edsoo.ru/
BOMCTBA MEXAaHUYECKUX BOJIH V3Y3LIKTI
55 3BvK. Xapak < < https://m.edsoo.ru/
BYK. XapaKTEpUCTUKH 3BY BOLAIGHAL
Nudpa3syk u yiapTpasByK.
56 T ql:fOBOZ 3ar y;{3HepHHey hitps://m.eds00.ru/
Y P F8G8O0CIN
OKpY’Karolllen cpeabl
57 P https://m.edsoo.ru/
elIeHue 3aaad 02D5B1LOH
DNeKTPOMarHUTHBIE BOJTHBI.
58 " https://m.edsoo.ru/
SyHcHIe Z1J413U2M
3JIEKTPOMArHUTHBIX BOJIH
DHeprust JIEKTPOMarHuTHBIX
59 Croii https://m.edsoo.ru/
BoJid. CBolicTBa ASVOFAETT
AJIEKTPOMATrHUTHBIX BOJIH
[ITkana 3eKTpOMAarHUTHBIX
60 BOJH. [Ipumenenune https://m.edsoo.ru/
3JIEKTPOMArHUTHBIX BOJIH B L4L9D8C2P
TEXHUKE U OBITY
61 IIpuHIUIIBI panoCBA3U U https://m.edsoo.ru/




TeneBueHus. Pagnonokanus.
DNeKTpOMarHuTHOE
3arpsi3HEHUE OKPYXKAIOIIEH
Cpelbl

R4T3L47Z6R

KonrponbHas padora no reme

https://m.edsoo.ru/

62
"Konebanus v BOJIHBL" 16T7C3N9G

63 CaerT. 3aKOH MPSIMOJIMHEMHOTO https://m.edsoo.ru/
pacrpocTpaHEeHUs CBETa DOI3C5N8&P
Pemenwne 3agau Ha

64 MMPUMEHEHNE 3aKOHA https://m.edsoo.ru/
MPSMOJIMHENHOTO OI9N8Y4X4R
pacnpocTpaHEHHUs1 CBETa
Otpaxenue cera. [1mockoe

65 sepxano. Cdeprueckoe https://m.edsoo.ru/

praio. T4ep G3PSGOT2Y

3epKajo
IIpenominenne ceera.
AOCOTIOTHBIN 1
OTHOCHUTEIBLHBIN TTOKA3aTeIb

66 npesiomitenus. [TomHoe e

p . QI91503F2]

BHYTPEHHEE OTPAKECHUE.
[IpenenbHbIN yroJ MOJIHOTO
BHYTPEHHETO OTPAXKEHUS
Pemnrenue 3amaud Ha

67 [IPUMEHEHNE 3aKOHOB https://m.edsoo.ru/

OTpa’XCHUA U IPCIIOMIICHHUA
CB€Ta

A6DOFA09A




Xon 1y4den B Ipu3Me.

https://m.edsoo.ru/

68 Hucniepcust cBeta. CrioxxHBIN POOIFAH
cocrtaB Oernoro cera. [[Ber -

69 JInn3el. @OKyCHOE paccTOsIHUE https://m.edsoo.ru/
M OIITHYECKAasl CUJjia JIMH3bI A2B2A5X1H
[Toctpoenue nzo0pakeHuii B

70 JH3AX 1 HX CHOTEMAX https://m.edsoo.ru/

> crcTeMax. WS5Y6ASH3F
YBenuueHue JINH3HI
Pemenue 3amau Ha

7 6 . https://m.edsoo.ru/
MOCTPOEHUE U300PAKEHUH, CASIHIY4A
MOJIyYa€MBbIX C TOMOILBIO JINH3

79 r https://m.edsoo.ru/

J1a3 KaK OITUYECKas cucTeMa MSLAOSHID
Pemenue 3anau. Ilpenemnsr

7 https://m.edsoo.ru/
HpI/IMeHI/IMOCTI/IV [5Z7R1I4B
r€OMETPUYECKOM ONTUKH

74 CKopocCTh CBETa U METOBI €€ https://m.edsoo.ru/
U3MEPEHUS E3Y8U6DON

75 1 https://m.edsoo.ru/

HCIIEPCUS CBETA VAISZ3L5R
https://m.edsoo.ru/

76 HNutepdepenius cBera OLSAWEXIK.
KorepeHTHBIE HCTOUHHKH.

77 v 6 https://m.edsoo.ru/

CJIOBHS HAOJIIOACHUSA K2Z0K9S3U
MaKCMMyMOB 1 MUHIMYMOB
78 Pemenue 3amau https:/m.edsoo.ru/




R2C2GI9L9S

https://m.edsoo.ru/

79 [TpumeneHue uHTEpHEpeHIINU B7NGRTPOR

https://m.edsoo.ru/

80 Hudpakuus ceeta 0203C478U

HpaKkIMOHHAs PEIIETKA.
’1 5 Ppaa 6 P https://m.edsoo.ru/
CJIOBHE HAOII0CHUS Y5X5D1 W8P
[JIaBHBIX MAKCUMYMOB

. p https://m.edsoo.ru/

elIeHue 3amad GSUOS3X8C

23 ITonepedyHOCTh CBETOBBIX https://m.edsoo.ru/
BOJIH. [lonsipusanus ceera LIA1YSISI

’4 p https://m.edsoo.ru/

elIeHue 3aaa4 [TU2E3MIK

35 C https://m.edsoo.ru/

BETOBBIE SIBJICHUS B IPUPO/IE KOTOL2Z0F
O06001IeHE U

26 . https://m.edsoo.ru/
cHUCTEMATH3aIUs 3HAHUH 110 C6YSK3D3D
TeMme "Onrtuka"

27 KonTponbhas pabota no teme https://m.edsoo.ru/
«OnTuka» POF9V1I2P
['panu1lbl TPUMEHUMOCTH

23 KJIACCHYECKOU MEXaHUKH. https://m.edsoo.ru/

3aKOHBI JIEKTPOUHAMUKU U
MIPUHITAI OTHOCUTEIHHOCTH

GO6M2L6T21




[ToctynaTel cnennaibHOM

https://m.edsoo.ru/

89
TEOPUHU OTHOCUTEIBHOCTH P6A3C4W2K
IIpocTpaHCTBEHHO-BPEMEHHOM
uHTepBall. [IpeobpazoBanus
Jlopenua. YcnoBue
90 [IPUYUHHOCTH. https://m.edsoo.ru/
OTHOCUTEIIFHOCTD 10C7P4P0Y
OJIHOBPEMEHHOCTH.
3ameJIeHrEe BpEMEHU U
COKpAIIICHHE JITTUHBI
91 DHeprusi U UMITYJIbC https://m.edsoo.ru/
PENATUBUCTCKON YaCTULIBI E2W3L5P4N
CBs13b Macchl € PHEPruen u
92 HMITYJIbCOM PEIISTUBUCTCKOM hittps://m.cdsoo.ru/
Yy p D5ZON7F8G
YaCTHUI[bl. DHEPTUs TOKOS
93 PaBHOBecHOE TemI0BOE https://m.edsoo.ru/
H3ITyueHue B6I6RIHGE
https://m.edsoo.ru/
94 3aKoH cMele Buna
HHICHIT By E1MOB2AON
95 I'unote3a M. IInanka o https://m.edsoo.ru/
kBaHTax. ®OTOHBI P1I5SH6J3F
https://m.edsoo.ru/
96 DHeprus ¥ UMIyILC GOTOHA
p yibe ¢ R6M9PORIV
®otorddext. OnbiTer A. T
https://m.edsoo.ru/
97 CroneroBa. 3aKOHBI

dororddekra

G2P8C3J8Z




VYpaBHeHue DWHIITEWHA 15

https://m.edsoo.ru/

n
98 dotoaddexra. "Kpacnas CAC3IPSUSK
rpanuta" Gorodddexra
99 Hasnenue ceera. Onbith [1. H. https://m.edsoo.ru/
JleGenena A9EOMTXIN
100 B . https://m.edsoo.ru/
OJIHOBBIE CBOMCTBA YaCTHI] YEXATAAOM
Bonnel ne bpoins. Jnuna
101 BOJIHBI JIe bpoilis u pazmepsl https://m.edsoo.ru/
00J1acTH JIOKATN3aIuu E1Y1B5Z7G
JIBUKYILEHCS YaCTHUIIbI
102 KopnyckynsipHO-BOJIHOBO https://m.edsoo.ru/
Ayanu3Mm N4BOX9Y8Z
103 Judpakius 37eKTpOHOB Ha https://m.edsoo.ru/
KpHcTaLIax LOKSHAE7TW
Crnenmduka u3mepeHuit B
104 MuKpomupe. COOTHOIIECHUS https://m.edsoo.ru/
HEOIpEIEIEHHOCTEN 10Z9S9A0W
I'eiizenbepra
https://m.edsoo.ru/
105 | Pemenue rpaduueckux 3ama4y PIDSY5TIM
106 | P N https://m.edsoo.ru/
€lIeHUE PACUETHBIX 3a/1a4 ROF6H2721
107 | KontponbHas paboTa 1o https://m.edsoo.ru/
O5WI1RST8J

temam: "OcnHoBel CTO",
"KopnyckynsipHO-BOTHOBOM




nyanu3m"

OnBITH 11O HUCCIICAOBAHUIO

https://m.edsoo.ru/

108 | ctpoenus aroma. [InanerapHas N2S2T204T

Mozens atoma Pezepdopaa
https://m.edsoo.ru/

109 | Ilocrynatel bopa VODOKTGOM
Bunel ciektpos. CriekTp

110 . https://m.edsoo.ru/
YpOBHEHN 3HEPIUH aTomMa SEHOOSN3V
BOJIOpOJA

11 CrioHTaHHOE U BBIHYKJEHHOE https://m.edsoo.ru/
HU3IIy4YEHUE CBETa P4C1J804M

https://m.edsoo.ru/

12| Jlasep DOPYISBIK
Hyxnonnas monens sapa

13 I'eiizenOepra-lBaneHko. https://m.edsoo.ru/
3apsii 1 MacCoBOE YHCIIO SIApA. I8J6K7ESN
N3oronel. PannoakTuBHOCTH
3aKOH paIMOAKTUBHOTO
pacniaga. CBoiicTBa

114 MOHU3UPYIOLIEro U3IIyYCHUS. https://m.edsoo.ru/
BnusiHue pagroakTUBHOCTH Ha U2WI1K6NSN
KUBBIE OPraHU3MBI.
Ho3nmerpus

115 | OHeprus cBs3U HyKJIOHOB B https://m.edsoo.ru/

anpe. Slnepusie cuibl. Jledext
Macchl saapa. SnepHeie
peakuuu. SnepHble peaKkTopsl.

14021100J




[Tpobnems! ynpaBisieMoro
TEPMOSZICPHOTO CHHTE3A.
OKOJIOTUYECKHUE ACTIEKThI
pa3BUTHS SICPHOI SHEPTETHKH

Meroas!l peructpauuu u
HCCJIE0BAHMS DJIEMEHTAPHBIX
yactul. PyHIaMeHTanbHbIE
B3aUMOJICUCTBUSA. bapuoHsbl,

https://m.edsoo.ru/

16 ME30HBI U JICITOHEL. H7WS5I2M8U
IIpencraBnenue o
CrangaptHoii Moaenu. KBapk-
IJIFOOHHAs! MOJIENb aJJPOHOB
du3uka 3a npeaenaMmu
CrannaptHoit mogenu. Témuas

117 | marepus u TEMHas SHEPTUS. hitps://m.edsoo.mu/

. 22Q9U3C6Y

EnuncTBO dusnueckoit
KapTUHBI MUpa

118 Oransl pa3BUTUS aCTPOHOMHUHU. https://m.edsoo.ru/
3HaueHue aCTPOHOMUU NORSIIGIM
IIpMEHMMOCTB 3aKOHOB
busuky 17151 0O0ObSICHEHUS

119 MPUPOABI KOCMUYECKUX https://m.edsoo.ru/
00BEKTOB. MeTo1b!I [7Q8F6Q6Y
aCTPOHOMUYECKHUX
UCCIIEA0BaHUN

120 | CoBpeMeHHbIE ONITHYECKHE https://m.edsoo.ru/

TCJICCKOIIbI, paANOTCICCKOIIbI,

C4X0Q6YOW




BHeaTMoc]epHast aCTpOHOMUS

Bun 3Bé3aHoro Heba.
Co3Be3nus, spkue 3BE3/bl,

https://m.edsoo.ru/

121 IJTAHETHI, UX BUIAMOE NIZIT9VIK
JIBUKEHUE
Conneunas cuctema. CosHIE.

122 ComnHeuyHast akTUBHOCTb. https://m.edsoo.ru/
Ucrounuk sneprun CosHua u D6X4E3LI1E
3BE3]1
3BE3 MBI, UX OCHOBHBIC

123 XapakTepuCcTUKH. /(narpamMmma https://m.edsoo.ru/
"CIIeKTpaJIbHBIN KIIACC — E2H6USP20
CBETUMOCTB"

124 3Be3 bl II1aBHOM https://m.edsoo.ru/
MOCIIE0BATEIbHOCTH S5SHOM6S0V
BryTpenHee cTpoeHune 3BE3 .

CoBpeMeHHBIE TPEICTABICHUS
125 0 TIPOCKOsKICHHH 1 https://m.edsoo.ru/
M3M5Y0C8W
spostronnu CoJitHIa U 3BE3 . -
OTankl )KU3HU 3BE3]
Mneunstit [IyTe — Hama

126 I'amakTuka. TUIIBEI TaTaKTHK. https://m.edsoo.ru/
YEpHble ABIPHI B s11pax E5SDOCSF6B
rajakTHK

127 | Bcenennas. Pacimupenne https://m.edsoo.ru/

Bcenennoii. 3akon Xao0:ma.
Teopus bospmoro B3peIBa.

O9REWIYTY




PenukroBoe nsiyyenue

128

MacmtaGHast CTpyKTypa
Bcenennoii. MeTarajakTuka

https://m.edsoo.ru/
Q4F3H3L4K

129

Hepeménnsie mpobieMbl
aCTPOHOMUU

https://m.edsoo.ru/
O6NSDOX7M

130

OUBNYECKHUI TPAKTUKYM T10
TeMme "Uccinenosanue
MarHUTHOTO IOJISI TOCTOSHHBIX
MarHuToB" WJIH
"UcciaenoBaHue CBOWCTB
beppomMarHeTUKoB" UIU
"HccnenoBanue aeiicTBUS
IIOCTOSHHOTO MarHuTa Ha
pamMKy ¢ TOKOM"

https://m.edsoo.ru/
E6E5G3VIOW

131

OUBNYECKHUI TPAKTUKYM T10
teme "M3mepeHue cuibl
Awmmnepa" unu "U3yuenue
3aBHCHUMOCTH CHUJIBI AMIIepa OT
CUJIbI TOKA" WK
"OnpeneneHre MarHUTHOM
WHIYKIMW HA OCHOBE
nu3MepeHus cuiibl AMrepa"

https://m.edsoo.ru/
V7STNOF2P

132

DUBNYECKHUI TPAKTUKYM T10
TeMme "UccienoBanue BICHUA
AIEKTPOMArHUTHOU
MHIYKUUU" WK
"OnpenencHre HHOYKIMH

https://m.edsoo.ru/
P2L3A0D3N




BUXPEBOI'0 MarHUTHOTO MO

133

@u3nYeCcKuil IPAKTUKYM 110
teme "MccaemoBanye SBICHUS
camounaykiuu" unu "Coopka
MOJIETH 3JICKTPOMArHUTHOTO
reHeparopa"

https://m.edsoo.ru/
VAN3VOD9A

134

Pu3nYeCcKUil IPAKTUKYM 110
teMe "M3mepeHune nepruonaa
CBOOOHBIX KOJIEOaHUH
HUTSHOTO U IIPYKUHHOTO
MasiTHUKOB"

https://m.edsoo.ru/
T8U7R4X6L

135

Pu3nYecKuil NPaKTUKYM 110
teme "lIpeoOpazoBanue
SHEPrUM B PYKUHHOM
MasiTHUKE"

https://m.edsoo.ru/
G6J5Z1B2E

136

DUBNYECKUI TPAKTUKYM T10
TeMme "Uccinenosanue
MEPEMEHHOTO TOKa Yepe3
MOCJIEI0BATEILHO
COEIMHEHHBIE KOHJIEHCATOP,
KaTyILIKy U pe3ucTop” win
"UccnenoBanue paboThI
HMCTOYHHKOB CBETA B LIETIH
MepEMEHHOTo ToKa"

https://m.edsoo.ru/
D3P8AOX6N

137

PU3NYECKUN IPAKTUKYM 10
teMe "M3yueHune napameTpos
3BYKOBOI BOJIHBI"

https://m.edsoo.ru/
D8F2V279S




138

@U3HYECKUI IPAKTUKYM 110
teMe "M3mepenue nokasarens
MPEJIOMJIEHUS CTEKJIA" WIH
"[lonyuenue nu3o0paxeHus B
CUCTEME U3 IJIOCKOTO 3epKajia
Y JTUH3BI"

https://m.edsoo.ru/
H4K414MOK

139

@U3HYECKUI IPAKTUKYM 110
teme "HccnenoBanue
3aBHCUMOCTH (POKYCHOTO
paccTosTHUS OT BellecTBa (Ha
MpUMeEpPE KUJKUX JTUH3)" WIn
"Usmepenue hoKycHOTO
PacCTOSIHUS PACCENBAIOIINX
H3"

https://m.edsoo.ru/
H4C3S0K5V

140

@U3HYECKUI IPAKTUKYM 110
teme "HaOmnronenue

I paku, UHTepPepeHIun
U noJsipu3anuu ceera'

https://m.edsoo.ru/
N3M1B5H4B

141

@u3HYECKU IPAKTUKYM 110
teMe "OrnpeneneHue UMITyJIbca
Y SHEPTUH PENIATUBUCTCKUX
gactull (1o ¢pororpadusam
TPEKOB 3apsKEHHBIX YacTHI] B
MarHuTHOM ToJie)"

https://m.edsoo.ru/
FOD5SMSH2E

142

@u3HYECKUl IPAKTUKYM 110
teme "M3mMepeHne mocTosHHOM
[Inanka Ha OCHOBE

https://m.edsoo.ru/
B6Y1T9C2U




uccienoanus porodrdpdexra"
w "Hccnenosanue
3aBHCUMOCTH CHJIBI TOKA Yepes
CBETOJMO]I OT HaNpspKeHus"

@u3HYECKU IPAKTUKYM 110
teme "HccaenoBanue cekTpa

https://m.edsoo.ru/

143 a3peKEHHOT0 aTOMapHOTO
pasp P TSNOJ9D6N
BOJIOpOJIa U U3MEPEHUE
nocTostHHOM Punbepra"
@u3HYeCKUil MPAKTUKYM 110
teme "HccnenoBanue
paiMOaKTUBHOTO ()OHA C https://m.edsoo.ru/
144 "
HCIIOJIb30BaHUEM JI03UMETpa 2D701P3J
i "M3ydeHne norioneHus
OeTa-yacTul aTfOMUHHEM"
145 | ®usnyeckuil NPaKTUKyM IO https://m.edsoo.ru/

teme "HaOmroneHus 3BE3HOTO
Heba HEBOOPYKEHHBIM IJ1a30M
C UCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIOKCHHUN
JUISL OTIPEJICIICHUS] TIOJIOKEHU ST
HeOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOTO
MOTYIIAPUS U IPKUE 3BE3bI"
niu "HabmroieHus B TeIeCKoI
JIyHbl, 1aHET, TYMAHHOCTEN U

NOXOMOW1P




3BE3HBIX CKOIICHUNA"

146

O06o01eHue u
cucTeMaTu3auus 3HaHuii. Poib
(U3UKU ¥ aCTPOHOMUH B
3KOHOMHUYECKOM,
TEXHOJIOTHYCCKOM,
COILIMAJIbHOM M dTHYSCKOM
cdepax AeaTeIbHOCTH
YeJIOBCKa

https://m.edsoo.ru/
T7S7U5A9F

147

OO6o01menue u
cucreMarusanus 3HaHun. Poib
U MeCTO (PM3UKU U
aCTPOHOMUU B COBPEMEHHOMN
Hay4YHOU KapTHHE MHUpa

https://m.edsoo.ru/
D3XO0E9J8F

148

O6o0mieHue u
cucremaTusanus 3HaHui. Posb
¢du3nueckoil Teopun B
¢dbopmupoBaHUU
NpeJCTaBICHUN O (PU3NIECKOI
KapTHHE MHpPa, MECTO
(U3HYECKON KapTUHBI MUPA B
o011eM psily COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUIN O MPUPOJIE

https://m.edsoo.ru/
09Z3W6E2M

149

O0600111eHIE U
cucTeMaTu3anusg 3HaHUU 1O
Teme "Kunemaruka"

https://m.edsoo.ru/
S0X9P3D3B




O0600111eHIE U

https://m.edsoo.ru/

150 CI/ICTCVI'VIaTI/ISaIII/ISI 3Hle1/m 110 A3PSXIKSG
Teme "KunemaTuka -
O06001meHue 1

151 CHCTEMAaTH3aLMsA 3HAaHUH 110 hitps:/m.edsoo.ru/

X2C7H4U4X
teme "JIluHamuka"
O0600meHue n

152 CHCTeMaTHu3alus 3HaHUH 10 https://m.edsoo.ru/
teme "CraTuka TBEpAOro T7D1M4U7C
Tena"

O06006111eHIE U

153 CHCTeMaTHu3alus 3HaHUH 10 https://m.edsoo.ru/
TeMe "3aKOHbI COXPaHEHUS B W1J3TODSO
MeXaHHKe"

O06001IeH e U

154 cucTeMaTHu3alus 3HaHU 110 https://m.edsoo.ru/
teMe "OCHOBBI MOJIEKYJISIPHO- F3F6A8QSI
KHMHETHYECKOU Teopun"

O06001IeHE "

155 CHCTEMAaTH3aIUs 3HAHHH 110 https://m.edsoo.ru/
teme "TepmonnHamuka. T1C976Y9)
TennoBeie MalIuHbBL"

O06001IeHNEe "
CHCTEeMaTH3alus 3HaHUH 110
https://m.edsoo.ru/
156 | Teme "ArperaTHble COCTOSIHUS

Benrectsa. Pa3oBEIE
nepexoasr"

Y9J8I3B9G




157

O0600111eHIE U
cucTeMaTu3anusg 3HaHUU 1O

https://m.edsoo.ru/

P3V2N4G70Q
Teme "DnekTpuyeckoe mose"
O0600111eH1E U
158 cucTreMaTu3alus 3HaHU 110 https://m.edsoo.ru/
teme "IlocTosTHHBIN RIE6MSLOT
ANEKTPUIECKUM TOK"
O0600111eHIE U
159 cucTeMaTu3anusg 3HaHUU 10 https://m.edsoo.ru/
teMe "ToKu B pa3InyHbIX H1K3Q204W
cpenax"
O06006111EHIE U
160 yWcTeMaTu3anus 3HaHui 1 Attps://m.edsoo.u/
cHcTeMaTH3aliA 3 0 W5D2V6STW
TeMme "MaruutHoe noJe"
161 ['omoBas KOHTpOIBHAs padoTa hitps.//m.edsoo.ru/
a poitbHaA p B3F705CIF
PesepBHbIit ypok. O600mIeHNE
M CUCTEMATHU3AlHs 3HAHUH 110
162 | TtemaM "DieKTpOMarHUTHAs Attps://m.edsoow/
P E1Y1A2HIL
uHaykuua" u "MexaHuueckue
Kojebanus"
PesepBHbIit ypok. O6001IeHNE
163 U CUCTEMAaTHU3aIUs 3HAHUU 11O https://m.edsoo.ru/
TeMe "DIeKTpOMarHuTHbIE F8S9P7F8V
Kkoinebanus"
164 | PesepBHblit ypok. O0001IeHNE https://m.edsoo.ru/

U CHCTEeMAaTH3alllsl 3HaHUM 110

I7R6C5M4A




Teme "MexaHndeckue u
AJIEKTPOMArHUTHBIE BOJIHBI"

PesepBHbIit ypok. O6001IeHNE

https://m.edsoo.ru/

165 U CUCTEMAaTH3alis 3HaHUH 110 1 M4WS3ISR]Y
TeMe "OnTuka"
PesepsHblil ypok. O000IIEHHE

166 p yp Hlv 1 https://m.edsoo.ru/
M CHCTEMaTH3allKsl 3HaHUH 110 V9Z5UGPIN
TeMe "OcuoBrl CTO"
PesepBHbIil ypok. O6001eHIE

167 M cucTeMaTu3allis 3HaHuH 110 1 https://m.edsoo.ru/
teme "KopnyckyispHo- O2USX7K4
BOJIHOBOM tyanusm"
PesepBHbIi ypok. O000IIEHHE

163 p yp Hlu 1 https://m.edsoo.ru/
M CUCTEMaTH3allHs 3HaHUH 110 UIQIR3SSP
Teme "du3uka aroma"
PesepBubIil ypok. O6001meHne

169 ¥ CHCTEMAaTH3aIys 3HAaHUH 110 1 https://m.edsoo.ru/
TeMe "@u3nKa aTOMHOIO s11pa BOY1C2P3
Y 3JIEMEHTAPHBIX YaCTHUIL"
PesepBubIil ypok. O60011eHIE

170 ¥ CHCTEMAaTH3aIs 3HaHUH 110 | https://m.edsoo.ru/

TeMme "DIIEMEHTEI
acTpopuzuku”

SSR2WIF7G

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOTPAMME

170

16




MPOBEPSAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA OCHOBHOM OBPA30OBATEJBHOM
INPOI'PAMMBI10 KJIACC

Kox npoBepsiemoro
pe3yJbTarTa

10.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHEro
0o01rero oopazoBaHus

JleMoHCTpHUpOBaTh Ha MpUMEpax posib U MecTO (U3UKU B (OPMUPOBAHUU COBPEMEHHOW HAYyYHOU KapTHHBI
MHpa, B Pa3BUTUU COBPEMEHHOU TEXHUKH U TEXHOJIOTH, B TPAKTHUECKOHN NeATeIbHOCTH JII0IeH

10.2

y‘-II/ITI)IBaTL FpaHI/IIII)I HpI/IMeHeHI/ISI I/I3yq€HHBIX (1)PI31/I'—ICCKI/IX MOI[GHCP'II MaTepI/IaJ'IBHaH TOYKa, I/IHepHI/IaJ'IBHaH
cucteMa oTcué€Ta, abCOIIOTHO TBEPIOE TEIIO, MACATBHBIA Ta3; MOJIETH CTPOCHHS Ta30B, )KHAKOCTEH U TBEPIBIX
TEJ1, TOYCHHBIN AIEKTPUUCCKUH 3apsij] — IIPU peIIeHUH (PU3NIECKUX 3a71ad

10.3

PacrioznaBate Qu3uveckue sBIEHUS (IPOLECChI) W OOBSCHATH WX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJICKYJISIPHO-KUHETUYECKOW TEOpPUM CTPOCHHUS BEIIECTBA W JJIGKTPOJUHAMUKH: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBMKEHNE, CBOOOIHOE TMaJIeHNe Tell, JIBUKEHUE 110 OKPYKHOCTH, HHEPIIH,
B3auMozeiicTBue Tei; nuddys3us, OpOyHOBCKOE ABHUKEHUE, CTPOCHUE KUAKOCTEH M TBEPIABIX TEJ, N3MECHECHHE
00béMa Tenm mpu HarpeBaHWM (OXJIAKIECHWHU), TETUIOBOE pPaBHOBECHE, WCIIApEHUE, KOHJICHCAIUs, TIJIaBJICHUE,
KpUCTAJUTH3alUs, KATICHNUE, BIIAXKHOCTh BO3/IyXa, MOBBIIICHNUE JABJICHHS Ta3a MPU €r0 HarpeBaHUU B 3aKPHITOM
COCyJle, CBA3b MEXKIYy NapaMeTpaMH COCTOSIHUS ra3a B M30Ipolleccax; JIEKTpU3alus Tej, B3aHMMOJEHCTBHE
3aps/10B

10.4

OmnuceiBaTh MEXaHUYECKOE ABVIKCHUC, UCIIOJIb3YyA (1)I/ISI/IIICCKI/IG BCJIMYHHBI: KOOpAWHATA, IIYyTh, ICPEMCIICHUC,
CKOpPOCTBh, YCKOpPCHHUEC, MacCa TCJjia, CUJIa, UMITYJbC TCJId, KUHCTUYCCKAad JSHCPIrus, MOTCHIUAIbHAsA SHCPIrusd,
MEXaHN4YCCKas pa60Ta, MCXaHUYCCKasA MOIIHOCTD, IMPU OIMMCAHUU IPABUJIIBHO TPAKTOBATH (i)I/ISI/I‘IGCKI/Iﬁ CMBICJI
HCIIOJIB3YEMBIX BCJIWYWH, HX 0003HaUCHHUS U CAWHUIIbI, HaXOIUThb q)OpMy.]'IBI, CBA3BIBAIOIIUC OAHHYIO
(1)I/I3I/I‘—IGCKYI-O BCJIIMYHHY C APYTUMH BECIUYNHAMUA

10.5

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBBIC CBOICTBA TE€N U TEIIOBHIE SABJICHUS, UCIIOJIb3Ys (1)I/ISI/I‘~I€CKI/IC BCJIIMYHHBI:
JAaBJICHUC Tas3a, TCMIICpATypa, CpCAHdAsaA KHUHCTUYCCKAA OHCPrud XaOTHYCCKOI'O JBMIKCHHA MOJICKYII,




CpPEIHEKBaJIpaTUYHasi CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSAsS »JHeprus, pabora rasa,
KOX(QQHUIHUEHT MOJIE3HOTO JEHCTBHUS TEIJIOBOTO JIBUTATEIIS;, TP OMIMCAHUH MTPABHIIBHO TPAKTOBATH (PU3NIECKUN
CMBICJT HCIOJIb3YEMBIX BEJIIMYMH, UX 0003HAUEHHUS M €AMHMIIbI, HAXOAUTHh (POPMYJIbI, CBA3BIBAIOLINE AHHYIO
(bu3MYECKYIO BEIUUUHY C APYTUMHU BEIUUYNHAM

10.6

OnuceiBaTh HM3yYECHHBIE SJEKTPUUYECKUE CBOMCTBA BEIIECTBA M JJICKTPUUECKUE SABJICHHS (TIPOLIECCHI),
WCTIONB3Ysl (DM3MYECKHE BEIUYHMHBI: DJICKTPUYCCKUH 3apsiyi, JIEKTPUUYCCKOE II0JIe, HANPSHKEHHOCTH ITOJS,
MOTEHIIMAJ, PAa3HOCTh IIOTCHIIMAJIOB;, TIPH ONHCAHWW TMPABWIBHO TPAKTOBATh (U3MUYECKUN CMBICI
WCIOJIb3YEMBIX BEJIMYWH, WX O0O3HAYCHUS W CIWHUILI, YKa3biBaTh (OPMYIIBI, CBS3BIBAIOIINAC JTAHHYIO
(U3HYECKYIO BETMUUHY C APYTUMHU BETHUYNHAMU

10.7

AHATM3UPOBATh (U3UYECKUE TPOIECCHl U SBICHUS, UCHONB3Ys (U3MUYECKHE 3aKOHBI M TPUHIUIIBL: 3aKOH
BcemupHoro tsarorenus, I, II u III 3axonbl HproTOHA, 3aKOH COXpAaHEHUS MEXAHWYECKOW 3HEPTrUM, 3aKOH
COXpaHEHUs UMIYJIbCA, IPUHIUIT CYNIEPIO3UIIUN CUJI, IPUHIIUI PABHONPABHS UHEPIIUAIBHBIX CUCTEM OTCUETA,
MOJICKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOCHUS BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b CPEIHEW KMHETHYECKOM
SHEPTUH TEIUIOBOTO JBUXKEHUS MOJIEKYJI ¢ a0COJIIOTHOU TeMIIepaTypoi, MEePBbIi 3aKOH TEPMOJUHAMUKH; 3aKOH
COXPAHEHUS JJICKTPHUECKOTO 3apsija, 3aKoH KylloHa; py 3TOM paziuvaTrh CIOBECHYIO (POPMYIUPOBKY 3aKOHA,
€ro MaTeMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHMIIbI, 00JIaCTH) IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC IIPUHIIMIIBI ICHCTBUS MaIlIWH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB; Pa3IUdaTh YCIOBUS
ux 6e30MacHOr0 MCTIOJIb30BaHMs B TOBCETHEBHOM KU3HU

10.9

BBINOMHATE SKCHIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3NYECKHX SBICHUH U MPOLIECCOB C UCIIOJIB30BaHUEM MPSIMBIX
U KOCBEHHBIX U3MEPEHUH; IIpU 3TOM (HOpMyITUpOBaTh pobdIeMy (3a/1auy) U TUIIOTE3y Y4eOHOro 3KCIIepUMEHTa,
coOHMpaTh YCTaHOBKY U3 MPEJIOKEHHOT0 000PYA0BaHUs, IPOBOIUTH OMBIT U (POPMYITHPOBATH BBIBOBI

10.10

OCYH.[GCTBJ'ISITB NpsAMBbIC U KOCBCHHBLIC NU3MCPCHUA (1)I/ISI/ILICCKI/IX BCIIMYHH, IIpU 3TOM BBI6I/IpaTB OINTUMAaJIbHBIN
croco0 HU3MCPCHUA U UCIIOJIb30BATh U3BCCTHBIC METOAbI OLICHKH HOFp@IHHOCTCfI H3MepeHHﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXKY (GU3UYECKUMHU BEJIMUYMHAMH C UCIIOJIB30BAHUEM MPSMBIX W3MEPEHHU; TIPU
3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHUPOBAThH PE3yJIbTaThl MMOJYYEHHON 3aBUCUMOCTH (PU3NUYECKUX BEITMYHH
B BUJIe TaOaHIl U TpadUKOB, AeNaTh BBIBOJBI IO PE3YJIbTaTaM HCCIEIOBAHUS

10.12

CobiroaTh npaBmiia 0€3011aCHOrO TPY/ia NP MPOBEIECHUHU UCCIIEI0BAaHUI B paMKax yueOHOro 3KCIEPHUMEHTA,




y4eOHO-HCCIIEZIOBATENILCKOM M TPOEKTHON AEATENBHOCTH C HMCIIOJIB30BAaHHEM H3MEPHTEIBHBIX YCTPOWCTB U
1a00paTOpHOTO 000PYI0OBAaHUS

Pemate pacu€rHbple 3amaud C SBHO 33JaHHONW (PU3MUYECKOW MOJIENbIO, UCHOJBb3Ys (U3MUECKHE 3aKOHBI U
MIPUHIUIIBI; Ha OCHOBE aHAlM3a YCJOBUS 3aJaydl BHIOMpATh (U3NYECKYI0 MOENb, BBLICTATH (hU3NYECKHE

10.13 BEIMYUHBI U (HOpMYJIbl, HEOOXOAWMBIE UIA €€ pelIeHHs, MPOBOAUTH PAcUEThl U OLIEHUBATh PEATBHOCTH
MOJTyYEHHOTO 3HaYCHHS (PU3NIECKON BETUINHBI
10.14 PemaTp kauecTBEHHBIE 3a/1a4M: BBICTPAUBATh JJOTUYECKH HEIPOTUBOPEUUBYIO LIEMIOYKY PACCYKIEHUM ¢ OIOpO
’ Ha U3Y4YECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SIBICHUS
Hcnonp30BaTe Npu pelIeHHH Y4YeOHBIX 3aJay COBPEMEHHbIE MH(QOPMALMOHHBIE TEXHOJOTHM JUIs IOMCKA,
10.15 CTPYKTYPUPOBAHUS, HWHTEPHNPETALUMU U TpeJICTaBlIeHUs y4yeOHOM M Hay4YHO-NOMYJISIpHOW HHGOpMAaIUH,
MOJIyYEHHOM U3 pa3InYHbIX UCTOYHUKOB; KPUTUUECKU aHAJIM3UPOBATh MOJyYaeMyto HH(pOpMaIuo
10.16 [IpuBoaNUTE IpUMeEpHI BKJIa/a POCCUMCKUX U 3apyO€KHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, OOBSCHEHHE
' IIPOLIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTUHI
Hcnonb30BaTh TeOpeTHUECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM XU3HU JJis obecrieueHus: 0e30MacHOCTH
10.17 Ipu 0OpalieHny ¢ NpubopaMu M TEXHUUYECKUMU yCTPOMCTBAMM, AJII COXPAHEHHUS 3/I0pPOBbS U COOIIIO/IECHUS
HOPM DKOJIOTHYECKOTO IOBEJCHHS B OKPYIKAIOIIEH Cpelie
PaGorare B rpynme c BBINOJHEHHEM pPAa3JIMYHBIX COLMANBHBIX pOJICH, IJIAHUPOBAaTh pPa0OTy TpPYIIIbI,
10.18 palMoOHANBHO paclpeneNaTh O0S3aHHOCTH W IUIAHUPOBATh JIEATENFHOCTh B HECTAHJAPTHBIX CHUTYalUsX,
aJIeKBaTHO OIICHWBATh BKJIAJ] K&KIOTO M3 YYaCTHUKOB I'PYTIIHI B PEIICHHE PACCMATPUBAEMOM MPOOIIEMBI
11 KJIACC
Koxn . .
DT L IIpoBepsiemble mpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMBbI CPEAHEro

pe3yJabTara

o0uero oopazoBaHus




JleMOHCTpHpOBAaTh HAa TpUMEpPaxX PoJib U MeCTO (PU3MKH B (POPMHPOBAHUU COBPEMEHHON HAyYHOW KapTHUHBI
MHpa, B Pa3BUTUN COBPEMEHHON TEXHUKH U TEXHOJOTHUH, B IPAKTUYECKON NEATEIbHOCTH JHOAEH, IEIOCTHOCTh
U €IMHCTBO (PM3NYECKON KapTUHBI MUPa

11.2

Y4YuUTBIBaTh TPAHUIBI NPUMEHEHHS H3YYCHHBIX (U3UUYECKUX MOJICNICH: TOUEUHBIM AIIEKTPHUYECKUI 3apsj,
siepHasi MO/IeIb aTOMa, HYKJIOHHAsI MOJIE b aTOMHOTO SiZ[pa MPH peIIeHu: (pU3nYecKux 3aaa4

11.3

PacnosnaBath ¢u3uueckue sBJICHUS (IIPOIECChI) U OOBICHATh MX HA OCHOBE 3aKOHOB 3JICKTPOJWHAMHUKH U
KBAHTOBOHM (DPM3UKHU: DIIEKTPUYECKAsl MPOBOJAMMOCTD, TEILIOBOE, CBETOBOE, XUMHUUECKOE, MATHUTHOE JCUCTBUS
TOKA, B3aMMO/ICHCTBIEC MarHUTOB, 3JICKTPOMArHUTHAS MHYKIIHS, JCHCTBUE MATHUTHOTO TIOJIsl HA TPOBOIHUK C
TOKOM M JIBHOKYIIMUHCS 3apsij], SJIEKTPOMArHUTHBIC KOJCOAHMsI U BOJHBI, MPSMOJIMHEHHOE PacHpOCTpaHCHUE
CBETa, OTpPaKEHHE, MpejoMiieHue, uHTepdepeHius, Tudpakius U TOJSpU3aIUs CBETa, JUCICPCUS CBETA,
doroanekrpudeckuii 3pdext (Porodaddexr), cBeroBOE MaBICHHE, BO3ZHUKHOBEHHE JIMHEWYATOTO CIEKTpa
aToMa BOJIOPOJia, ECTECTBEHHASI U HCKYCCTBCHHAS PaIMOAKTHBHOCTb

11.4

OnuceiBaTh HM3yYeHHBIE CBOWCTBA BEMIECTBA (RIIEKTPUYECKHE, MArHUTHBIC, ONTHYECKUE, JIJICKTPUUYECKYIO
MPOBOJAMMOCTh PA3JIUYHBIX Cpel) U DJICKTPOMATHUTHBIC SIBICHUS (MIPOLIECCHI), HCTIONB3YS (GUIUUECKUE
BEJIMYUHBI: AJIEKTPUUECKUHN 3apsijl, CHJIa TOKA, FIEKTPUUECKOE HAIPSKEHUE, FIEKTPUUECKOE CONPOTUBIICHUE,
paszHocTh moteHuuanos, JJIC, pabora TOka, MHAYKIMS MarHUTHOTO Mo, cuia Awmmepa, cuia JlopeHia,
WHAYKTUBHOCTh KAaTYIIKH, SHEPTUs DJIEKTPUYIECKOTO0 U MATHUTHOTO TOJIEH, MEepHoJ U YacToTa KojeOaHui B
KOJIe0aTEIbHOM KOHTYpE, 3apsii U Chja TOKAa B MPOIECCe TapMOHUYECKUX SJICKTPOMArHUTHBIX KOJeOaHUH,
(OKYCHOE pacCTOSTHUE W ONTHYECKAs CHJIA JIWH3BI; TIPH OMHMCAHUU MPABUIBHO TPAKTOBATh (PU3HMUECKUN CMBICIT
UCTIONBE3YEMBIX BEJIMYWH, WX OO0O3HAUEHUS W CIUHHIIBI;, YKa3biBaTh (DOPMYJIBI, CBS3BIBAIONINE JAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMHU BETUYMHAMU

11.5

OnuceiBaTh M3y4YCHHbIE KBAaHTOBBIC SBJICHUS W IPOLECCHI, HCIOJB3YS (DU3UYECKHE BEIMYMHBL: CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4aCTOTa CBETA, SHEPTHs U UMITYJbC (OTOHA, EPUOJI MOJTypacnaja,
DHEPTHUsl CBSA3M AaTOMHBIX SA€p; MPU ONUCAHWM IMPABHIBHO TPAKTOBATh (PU3MUECKUI CMBICT HCIIONb3YEMBIX
BEJIMYMH, UX 0003HAUCHHS U €AMHUIIBL; YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMUUHY
C IpYT'MMH BEJIMYMHAMH, BEIYMCIIATH 3HAaU€HUE (PU3MUECKON BEINIHHBI

11.6

AHaJ'II/ISI/IPOBaTB (I)I/I3I/II-ICCKI/IC IMPOLCCChI U ABJICHHUA, UCIIOJIb3Y A (I)I/IBI/ILICCKI/IC 3aKOHBI U IPUHIUIIBI: 3aKOH OMa,




3aKOHBI IOCIIENI0BATEIbHOIO U MAPAJUIEIbHOIO COEIMHEHUS IPOBOJHMKOB, 3akoH Jlxkoyis — JleHua, 3akoH
AIIEKTPOMArHUTHOW MHAYKLUH, 3aKOH MPSIMOJIMHEWHOTO PaclpOCTPAHEHHUS! CBETA, 3aKOHBI OTPaXCHUs CBETA,
3aKOHBI TPEJIOMJICHUS CBETa, ypaBHEHUE DWHIITEeHHA U1 (oTor(d(deKTa, 3aKOH COXpaHEHUS! SHEPTUH, 3aKOH
COXPaHEHMs HMMIIYJIbCA, 3aKOH COXPAHEHMs 3JIEKTPUYECKOIO 3apsijia, 3aKOH COXPAHEHHs MaccOBOIO YHUCIA,
nocTyatsl bopa, 3aKoH pagMoakTUBHOIO paclaza; Ipu 3TOM pa3iuyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BhIpaKEHUE U YCIOBHUs (TpaHUIlbl, 00J1aCTH) MPUMEHUMOCTH

11.7

OHpeIleJIHTI) HaIlpaBJICHUEC BCKTOPA MHAYKIIMKW MArHUTHOI'O IOJIA MPOBOJHHUKA C TOKOM, CHUJIBI AMHepa U CUJIbI
Jlopenua

11.8

CTpouTh U ONUCHIBATh H300PAKEHUE, CO3]aBAEMOE TIIOCKUM 3€pKaliOM, TOHKOW JTMH30M

11.9

BBINONHATE 3KCIEPUMEHTHI IO UCCIIEA0BAHUIO (PU3UUECKUX SBJICHUH U MPOLIECCOB C UCHOIb30BAHUEM MPSAMBIX
U KOCBEHHBIX H3MEpEHHui; Mmpu 3TOM (QOpMyIHpoBaTh MpoOiieMy (3a7ady) M TUIOTE3y Y4eOHOro
HKCIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOT0 000pYAOBaHUs, TPOBOIUTH OMBIT U (POPMYIUPOBATH
BBIBOJIbI

11.10

OCYIHGCTBJ'ISITB IIPSAMBIC U KOCBEHHBIC N3MEPCHUA (bI/ISI/I‘leCKI/IX BCIIMYHH, IIPpU 3TOM BI)I6I/IpaTB OINTUMAaJIbHBIN
croco0 HU3MCPCHH U UCII0JIBb30BaTh U3BCCTHBIC MCTO/bI OLICHKH HOFpeHIHOCTeﬁ I/IBMepeHI/Iﬁ

11.11

UccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH C HWCIOJIB30BAHMEM TIPSIMBIX H3MEPEHHM; TPH 3TOM
KOHCTPYHPOBaTh YCTaHOBKY, (PMKCHPOBATh PE3YyJbTAThl MOJYYCHHOM 3aBHCHUMOCTH (U3MYECKUX BEITUYHH B
BUJIe Ta0nuIl U TpaduKOB, AeJaTh BBIBOBI IO pe3yJibTaTaM HCCIIE0BaHuUs

11.12

CoGmonath mpaBmiia 6€30IacHOTO TPy/ia IPU NPOBEIECHUH HCCIEI0BAaHUN B paMKax y4eOHOTO 3KCIICPUMEHTA,
y4eOHO-HUCCIIEIOBATENICKON M TIPOCKTHOH JEATENBHOCTH C WCIOJIh30BAHUEM H3MEPHUTENBHBIX YCTPOHCTB U
1abopaTopHOro 00opyI0BaHUS

11.13

Pemate pacu€rHble 3amauM ¢ SBHO 3aJaHHOM (PU3MUECKOW MOJEIbIO, MCIONB3Yys (U3UYECKHE 3aKOHBI U
NPUHIMIB];, Ha OCHOBE aHAIW3a YCJIOBHUS 3a/a4d BHIOMPATh (PU3HUECKYIO MOJENb, BBIACIATH (PU3HUECKHUE
BEIMYMHBI U (OPMYJIBI, HEOOXonuMble i €€ pelIeHHs, MPOBOIUTH PACUYEThl M OIEHHMBATH PEATHHOCTD
MOJTYYEHHOTO 3HaYeHUsI (PU3NIECKOI BETMUNHBI

11.14

PemaTe xauecTBeHHBIE 3aJa4H: BBICTpAanBaTh JIOTUUCCKH HETIPOTUBOPCUUBYIO LICTIOYKY paccy;x;[eHHﬁ C 0H0p0171




Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/III€CKI/IC SIBJICHUS

11.15

Hcnonp3oBaTh mpu pelIeHUH Y4YeOHBIX 337a4 COBpPEMEHHbIE MH()OPMALMOHHBIE TEXHOJOTHH JUIS IOMCKA,
CTPYKTYPUPOBAHUS, HHTEPIPETAlMU W TPEJICTaBICHUS Yy4eOHOM M HayYHO-TIOMYJISIpHOW HHGOpMAIHH,
MOJYYEHHOM M3 Pa3IMYHBIX HICTOUHUKOB; KPUTHUECKH aHATM3HPOBAThH MOJTY4aeMyr0 HH()OPMAIIHIO

11.16

0OBACHATH MMPUHIUITBI JIeHCTBUSA MalllnH, HpI/IGOpOB N TCXHHUYCCKHUX yCTpOfICTB; pa3jindatb YCJIOBUA HX
0€30I1aCHOr0 UCIIOIL30BaHUS B MMOBCEIHEBHOM KH3HU

11.17

[TpuBOIUTH MpUMEPHI BKIIaZa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B 00bICHEHUE
MIPOLIECCOB OKPY>KAIOLIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI

11.18

Hcnonp30BaTh TeOpeTUYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOW KM3HH ISl oOecriedeHus] 0€30MacHOCTH
npu oOpalieHuy ¢ NpudopamMu M TEXHUYECKUMHU YCTPOWCTBAMH, JJISi COXPAHEHHUS 3[I0POBBS M COOJIIOJIEHUS
HOPM DKOJIOTHYECKOTO ITOBEICHMS B OKPYIKAIOLIEH cpene

11.19

PabGorare B rpymnme ¢ BBIIOJHEHUEM pa3IMYHBIX COLUAIBHBIX pOJIEH, IUIAHUPOBAaTh pabOTy TpyIIBL,
pPalMOHAJIBHO pacHpelesITh OOS3aHHOCTH M IUIAaHMPOBATh JAESITEIbHOCTh B HECTaHAAPTHBIX CHUTyalUsX,
aJIeKBaTHO OIIEHMBATh BKJIAJl KaXJ0T'0 U3 YUaCTHUKOB TPYIIIbI B PEHICHUE pacCMAaTPUBAEMON MPOOIEMbI




INPOBEPAEMBIE 2JIEMEHTbBI COAEP) KAHUSA

10 KIIACC

Kon Koa nposepsiemoro

pasaeiia 3JEMCEHTA

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOJAbI HAYYHOI'O ITO3HAHUA

1.1

duzuka — HayKa O IpHUpOAC. HaquLIe MCETOJAbI ITO3HAHUA
OKCIICPUMCHTA U TECOPUU B IIPOLUCCCC NMO3HAHU ITPUPOIBI. )5

pKpyXkatomiero mupa. Poib
CTICPUMEHT B (PU3UKE

1.2

MonenupoBanue Gpu3nuecKkux siBICHUN U mpoueccoB. Hayun
3aKOHBI W Teopuu. ['paHuUIBl NpPUMEHUMOCTH (QU3NUE
cooTBeTCTBUS. Posb 1 MecTo Gpu3uku B popMHUpOBaAaHUH COBPY
MUpa, B IPAKTUUECKOHN JEATeIbHOCTH JII0IeH

ble TUIIOTE3bl. DU3NUECKHEe
CKUX 3aKOHOB. [IpuHImn
PMEHHOW HAy4YHOUW KapTHUHBI

MEXAHHKA

KMHEMATHUKA

2.1.1

Mexannueckoe JBUKEHHE. OTHOCUTEIBHOCTh MEXaHUYEC)
orcuéra. Tpaekropus

koro nBmwxeHusa. Cucrema

Ilepemerienue, ckopocTh (CpeAHsisi CKOPOCTb, MIHOBEHHA
MaTEpUaJbHOW TOYKH, MX TPOEKLIMU HA OCH CHUCTEMH
IIEPEMELLEHUH U CI0KEHUE CKOPOCTEN

i CKOPOCTb) M YCKOpEHHE
1 koopauHatr. CllokeHHe

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEH
KOOpJMHAT, CKOPOCTH, YCKOPEHMs, MYTH M TMepeMelcHus]
BpEMEHU

ve. I'paduku 3aBUCUMOCTH
MaTepUuaIbHOW TOYKU OT

2.1

CBoOoaHoe magieHne. Y CKopeHue CBOOOHOTO MaIeHUSI

KpuBonuHeliHoe 1BHXKEeHHE. PaBHOMEpHOE JBUKEHUE |

OKPY’KHOCTH. YIUVIOBasi CKOpPOCTb, JIMHEHMHAas CKOPOCT

IleHTpOCTPEMUTENBHOE YCKOPEHUE

MaTEpUAIBHOW TOYKH 11O

p. Ileppuox wm wyacrora.

TexHuueckue yCTpOMCTBA: CIIMIOMETD, IBMXKCHHE CHapsijy
nepenayu

OB, ICIHBIC WU PCMCHHBLIC

PR - -~ - <



Bropoii 3akoH HproTOHa M1 MaTepualbHONM TOYKH B I/IHepllmam,Hoﬁ CUCTEME OTCYETA

CMHYECKasi CKOpocThb. Bec

i W CuUJla TPEHHA IIOKOH.
TE€J1a B X KUJKOCTHU HUJIU I'a3€

pIoro Tena

Ibl. YCIOBUSL PaBHOBECHUS

BCHHBIX CITYTHHUKOB

[AKJIOHHOHM TUIOCKOCTH TOJ
MOCTH CHJI  YIPYTOCTH,
oOpasiie, OT BEJIMYMHBI HX
pro Tena, MMEIOIIETO OCh

223 (UCO). Tpetnii 3akon Hpl0TOHA 1J1s1 MaTepUAIBHBIX TOYEK
oy 3akoH BceMupHoro TsaroreHus. Cuna tspkectu. IlepBas k(g
o Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
296 Cuna tpenus. Cyxoe TpeHue. Cujia TpeHUS CKOJIbXKEHHU
o Kosdduuuent tpenus. Cuna cOonpoTUBICHUS IPU ABHKEHHUH
2.2.7 [ToctynaTenbHOE U BpalaTeabHOE ABMKEHUE aOCOIIOTHO TBY
2238 MoMeHT cuabpl OTHOCUTENBHO OcCH BpameHus. [lmedo cu
o tBEpmoro tena B UCO
229 TexHndyeckue ycTpoicTBa: MOJIIUITHUKY, JBUKEHUE UCKYCCT
IIpakTnyeckue paboTbl. M3yueHue nBukKeHUs Opycka IO H
JIeWCcTBUEM  HECKONbKMX cuil. MccinenoBanue — 3aBUCH
2.2.10 BO3ZHUKAIOIMIUX B AePOPMHUPYEMON MPYKUHE U PE3UHOBOM
neopmanun. MccnenoBaHue yciaoBUM paBHOBECUS TBEPH
BpalllCHUS
3AKOHbBI COXPAHEHN A B MEXAHUKE
3.1 WNmmynbe MaTepualibHOM TOYKH, CHCTEMBl MaTepUaJIbHBIX
o HU3MEHEHHE UMITYJIbCa Tella
232 3akoH coxpaHeHust umiyisbca B UCO. PeakTuBHOE IBHKEHNUE
233 Pabota cuibl
234 MonIHOCTE CHIIBI
2.3.5 Kunernueckast sHeprust MaTepruagbHON TOUKH. TeopemMao KUH
23 236 IlorenumaneHas sHeprus. lloreHuuanbHas oSHeprus y
npyxuHsl. [loTeHIManbpHAs YHEPTUS Tena BOIM3H MOBEPXHOC
[ToreHnuanbHbple U HEMOTEHUMANbHbIE CHIbl. CBs3b paboTH
2.3.7 U3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI T€l. 3aKOH
SHEPruu
2.3.8 Yipyrue u Heylpyrue CTOJIKHOBEHUS

TOYCK. I/IMHy.]'II)C CHJIBI H

€TUYECKON SHEPTUU

1pyro  aeGpOopMHPOBAHHON
ru 3eMiu

[ HCIIOTCHLIMAJIBHBIX CHUJI C
COXPaHCHUA MEXaHU4YeCKOMH

5720
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3.1.3

Macca monekyn. KonnuectBo Bemectsa. [locrosaHas ABoraj

1po

o remmeparyp Llenbcus

CKOM DSHEPruM TEIIOBOrO

B KJAacCHOM KOMHATE.
H pa3pCKCHHOTI'O ra3a

NTUHAMUYECKOM CHCTEMBI U

FOMHOI'O HACAJIBHOI'O I'a3a

[13JIYUCHUC. TemmoéMKoCTh
JIMYCCTBA TCIUIOTBHI IIpH

aKOHa TCEPMOIWHAMHUKH K

. [IpeoOpa3zoBanus sHEPTUN
(mamee — KIIJ) temmoBoit

OB B npupoje. TermnoBbie

[s5, OBITOBOM XOJIOJUIBHHK,

3.14 TennoBoe paBHoBecue. Temnepatypa u €€ usmepenue. [lxain
315 Mopnens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJEKYJSPHO-KUHETUYECKOW TEOPHH
o WJIeaJIbHOTO Ta3a
316 AOcosroTHas TemmepaTrypa Kak Mepa CpeIHEW KHHETHYG
o nBIKeHus yactull raza. Illkana remmneparyp Kenbpuna
3.1.7 VYpasuenue Knaneiipona — Menneneena. 3akon JlampToHa
318 l'azoBbie 3akoHbl. M3omporecchl B HI€aTBHOM Ta3€ C IMOCTOSHHBIM KOJWYECTBOM
o BEILECTBA: M30TEpPMa, H30X0pa, n3obapa
3.1.9 TexHudeckue ycTpoicTBa: TEPMOMETP, OapoMeTp
3110 [Ipaktuueckue pabotbl. M3mepenue Macchl BO3AyXa
o HccnenoBanue 3aBUCUMOCTH MEX]Ty TTapaMeTpaMu COCTOSTHH]
OCHOBbI TEPMOJIMHAMUWKIN
391 TepmoauHaMuueckass cucreMa. BHYTpeHH:s 3HEprus TepM(
o CIIOCOOBI €€ N3MEHEHUS]
322 KonngecTBo TerioTsl u pabora. BHyTpeHHsIs1 sHEpTrHsl 0/1HOA]
Bunel Teronepenauu: TEIUIONPOBOAHOCTh, KOHBEKIIHS, |
323 Tena. YaenbHasd TEIUIOEMKOCTH BellecTBa. Pacuér K
Terionepenaye
324 [TepBriii 3akoH TepMmoauHamMuku. I[lpuMeHeHue nepBOro
3.2 o uzonporeccam. ['paduueckas uHTEpIpeTaIHst paboThI Ta3a
TennoBbie MamuHbL. [[pUHIUIIBI AEHCTBUS TEIUIOBBIX MAIlIWH
3.2.5 B TEIUIOBBIX MammHax. KodpuuueHt mosie3Horo aencTBHs
MamuHbl. [{ukn Kapro u ero KII/]
326 Bropoii 3akon TepmoamHamuku. HeoOparumocTs mporecd
o JIBUTATENIN. DKOJIOTHYECKUE TPOOIIEMBI TEIUIOIHEPT € THKH
397 TexHuueckue ycTpOWCTBA: JBUTATENlb BHYTPEHHETO CTOPaHY
- KOHJIUI[HOHED
3.2.8 [TpakTuueckue padboThl. I3MepeHue yaenbHOM TeII0EMKOCTH

ATDPET ATUULIE COCOCTOOdIIOITd REITITIEC PR A MAAPRODPPLIE TIIEDE YO TTIW



IMOJIYUCHU A COBPCMECHHBIX MaTcpHraioB, B TOM quQqiec HaHOMATCPUAJIOB, n

HAaHOTEXHOJIOTUU
3.3.7 [IpakTuyeckue paboTel. M3Mepenue BIa)KHOCTH BO31yXa
4 DJIEKTPOAMHAMUKA
OJIEKTPOCTATUKA
4.1.1 DnexTpusanus Tea. DIeKTpudecKuil 3apsa. J(Ba Buga 3eKTpHUECKUX 3apsiioB
4.1.2 [IpoBOIHMKY, IUDIIEKTPUKH U MOJIYIPOBOJHUKH
4.1.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
4.14 B3aumoneiicteue 3apsanoB. 3akon Kynona
415 Onektpuueckoe  moje.  HanpsokéHHocTs  anexTpuyeckoro  mons.  [Ipunumn
o cynepno3uuu. JINHUKM HanpsKEHHOCTH AJIEKTPUYECKOTO MOJjs
4.1 4.1.6 PaGora cun anekrpocrarnyeckoro mosst. [lorennuan. PasHocTs moTeHIIMATOB
417 [TpOBOTHUKY M IUAJIEKTPUKUA B MOCTOSHHOM 3JIEKTpHUYECKOM moJje. JuanekTpuueckas
o NPOHUIIAEMOCTb
418 OnexTpoéMmkocTh. Konaencarop. DneKTpoEMKOCTh IUIOCKOIO KOHJIEHCATopa. DHeprus
o 3apsHKEHHOr0 KOHZIEHcATopa
419 TexHuyeckue ycTpONCTBa: 3JIEKTPOCKOI, 3JIEKTPOMETp, IIEKTPOCTaTUYECKas 3aluTa,
3a3eMJIEHHE 3JIEKTPONIPHOOPOB, KOHAEHCATOP, KCEPOKC, CTPYIHBINA IPUHTED
4.1.10 [IpakTuueckue pabotsl. 3MepeHne 31eKTpoEMKOCTH KOHAeH caTopa
4.2 TIOCTOSIHHBIN SJIEKTPUYECKHUM TOK. TOKU B PA3JIMYHBIX CPEJAX
491 YcnoBus cyliecTBOBaHUsI MOCTOSHHOTO AJeKTpudeckoro Toka. Mcrounuku Toka. Cuna
o Toka. [ToCTOsIHHBIH TOK
4.2.2 Hanpsioxenue. 3akon Oma jy1st ydacTka Lenu
423 DNEeKTPUYECKOE COMPOTUBIICHUE. Y ICIbHOE COMPOTUBIICHNE BEIIECTBA
4.2.4 ITocnenoBarenbHOE, MapauIeIbHOE, CMELIAHHOE COEAMHEHUE|IIPOBOJHUKOB
4.2.5 PaGora anekrpuueckoro Toka. 3akoH Jxoyns — Jlenna
4.2.6 MOUIHOCTB JIEKTPUUECKOTO TOKA
427 anexkTpoBrkyas cuia (nanee — 3J1C) u BHyTpeHHEEe CONMPAQTUBICHNE HCTOYHHUKA TOKA.

Baxon OMa 1 moagoH (3aMKHVTOH) dJIIeKThruyecKo riernu. K

{ODOTKOE 3aMBIKaHuE



TexHuyeckue yCTpOMCTBA: aMIIEPMETpP, BOJBTMETP, P&

AJIEKTPOHATPEBATENbHBIE TMPHOOPBI, AIIEKTPOOCBETUTEIHHE

oCTaT,
1e TPUOOpPBI, TEPMOMETP
u (doTope3ncTopsl,

HUCTOYHHMKHU TOKa,

PE3UCTOPOB.
poruBneHus. HabmoneHue

151

[YKOUHU I10JIA ITOCTOSAHHBIX

moJIs1 AJIMHHOTO IIPAMOTO
(ATYIIKKX C TOKOM. OnsIT

3ap5[)KeHH01>i qaCTULbI B

4.2.13 CONpPOTHUBJIEHHS,  BAaKyyMHbId  JHOA,  TEPMHCTOPHI
MOJIyIPOBOJIHUKOBBIH MO/, TaJlbBaHUKA
[TpakTuyeckue paboThl. M3yueHrne cMEaHHOTO COSTUHEHHS
4.2.14 N3mepenne D3/IC ucTOYHMKA TOKAa M €r0 BHYTPEHHETO COIY
ANEKTPOJIN3a
11 KJIACC
Kon Koanposepsiemoro
IIpoBepsiemblie 3JIeMeHTHI CO/leP:KAHUS
paszjiena 3J1eMeHTa
4 OJIEKTPOAMMHAMUKA
4.3 MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAYKI]
43.1 IlocTosiHHBIC MArHUTHL. B3aMO/ICHCTBIE TIOCTOSHHBIX MarHUTOB
MaruutHoe mnojie. BeKTop MarHMTHOW WHIYKIIMH. HpI/IHUJI/IH cynepno3unuu. JInaum
432 MAarHUTHOM WHAyKIuU. KapTuHa JIWHUI MarHUTHOM WH]
MarHuToB
MarnuTtHOE moje NPOBOJHMKA C TOKOM. KapTmHa nuHUY
433 MPOBOJHMKA W 3aMKHYTOTO KOJIBIIEBOTO MPOBOJAHUKA, §
Opcrena. BzaumopeiicTBre MpoBOAHUKOB C TOKOM
434 Cuna Amriepa, e€ MOJIyJIb U HalpaBJICHUE
435 Cuna JlopeHua, €€ Monynb M HampaBieHHE. [IBHXKEHME
OJTHOPOJHOM MarHUTHOM mojie. Pabota cunbl Jlopenuna
436 SIBiIeHME PIIEKTPOMArHUTHOM UHIYKITUU
4.3.7 IToTok BeKTOpa MarHUTHOW WHTyKIIHH
4.3.8 O/J1C nHayKmu. 3aKoH 3JIEKTpOMarHuTHOW nHAyKIu dapg

J1Cs1

439

BuxpeBoe anexkrtpudeckoe mnose. OJIC uHAyKIMH B If

POBOJHHUKE, ABUKYIICMCA




JICUCTBUA TIOCTOSIHHOTO MAarHuTa Ha paMKy C TOKOM
AJIEKTPOMATHUTHON MHIYKIIMH

HccnenoBanne gBieHUs

KOJIEBAHUMA 11 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAH

1151

Konebarensnas cucrema. CBoOomuple kosieOanusa. [al
[Tepuon, yactora, amruTya u asza KoseOaHui

PMOHUYECKHE KOJIcOaHMs.

[IpyxuHHBINA MasTHUK. MaTeMaTH4eCKNN MassTHUK

YpaBHeHHe rapMoHHUYECKUX Kojebanuil. Kunemarudeckoel
K0J1e0aTEIbHOTO JIBYKECHUS

1 JMHAMHYCCKOC OIIMCaHHC

[IpeBpaimienyie »HEPruuM IpPH TaPMOHUYECKUX Kousebay
KoJIeOaHU UCXOJHON BEIMUMHBI C aMILIUTY1aMU KoJieOaHu]

sax. CBsA3b  aMILIUTY.BI
1 €€ CKOPOCTHU U YCKOPEHHUs

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHbIE
K0JIe0aTeNbHOM KOHTYpe. AHAJIOTUSI MEXAy MEXaHUYECKH
konebanusimu. ®opmyna Tomcona

KoyueOaHusI B nacaJlbHOM
MU U 3JICKTPOMArHUTHBIMU

3aKOH COXpaHEeHMsI SHEPTUU B UI€aJTbHOM KOJeOaTeIbHOM K

DHTYpE

BeiHyXIIeHHBIE ~ MeXaHW4YecKkue KoiebaHus. Pe3onaHd|

BbIHyKI€HHbBIE 3JIEKTPOMarHUTHBIE KOJIEOaHMUS.

Pe3onancnas  kpuBas.

ITepemennslil Tok. CHHYCOUANIBHBIN IEPEMEHHBIN TOK.

MoOIIHOCTh INEPpEMCHHOT'O TOKaA. AMHJ'II/ITYI[HOC u ,Z[el‘;ICTBYIO]
HAIPsSPKCHU A

CC 3HAYCHUC CHJIBI TOKA U

5.1.10

Tpancdopmarop. IIpousBoacTBo, nepemnada U MoTpeOICHU
DKOJIOTUYECKHE PHUCKU TPH MPOU3BOJICTBE AJICKTPHUE(
UCTIOJIB30BaHUS SJICKTPOIHEPTHH B TOBCETHEBHOM JKU3HU

 DJIEKTPUYECKON SHEPIruHu.
kol osHepruu. KymnbpTypa

5.1.11

TexHuueckue  ycTpoWcTBa:  cedicmorpad,  AIeKTpUY
JNEKTpornepenayd

CCKM ~ 3BOHOK,  JIMHHH

5.1.12

ITpakTnueckue padboTsl. MccienoBanue 3aBUCUMOCTH IIEPUO
Ha HUTHU OT AJIMHBI HUTU U MACCHI I'py3a. I/ICCJICIIOBB.HI/IG IIC
IIOCJIEIOBATEIIbHO COEAMHEHHBIX KOHIEHCATOPA, KaTyILIKHU U

na MaJIbIX KoJieOaHui rpy3a
PEMCHHOI'O TOKa B LCIIK U3
pe3ucropa

52

MEXAHUWYECKUE U OSJIEKTPOMAI'HUTHBIE BOJIHb

[

Mexagnyeckue BOJIHBI. VCITIOBUSA DACIITDOCTDAHECHU Y . Tlepuion CKODOCTE



ObITY

HpI/IHI_II/IHBI paguocCBiA3n W TCICBUIACHUA. P AIHUOJIOKAQIIMA. 3JI€KTpOMaFHI/ITHOG

ene. JIyd cBeta

AOCOJIIOTHBIN IMOKa3aTellb

@OKYyCHOE pacCTOSIHUE U

He, TaBacMoe JTUH30H

CI/IH(I)8.3HLIX KOTCPCHTHBIX

MPOEKIIMOHHBIN ammnapar,

327 3arpsI3HEHUE OKPYKAIOIICH CPE/IbI
TexHuuecKue yCTporUCTBa: My3bIKAJIbHbIE HHCTPYMEHTHI, YbTPAa3BYKOBAsI AUArHOCTUKA
5.2.8 B TEXHHMKE U MEAULMHE, paaap, pauonpuéMHIK, TeIeBU30p), aHTeHHa, TenedoH, CBY-
neyb
OIITUKA
5.3.1 [IpsamonnHEHOE pacCIpOCTPAaHEHHUE CBETA B OJJHOPOIHOM Cp
539 OtpaxxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHn¢ n300pakeHUil B IIIOCKOM
o 3epKaie
533 IIpenomsieHne cBeTta. 3aKOHBI IPEJIOMIIEHUS CBETA.
o HPETOMIICHHUS
534 [TonHoe BHyTpeHHEe oTpaxeHue. [IpenenbHblil yroi MoJHOI0 BHYTPEHHETO OTPAKEHHS
5.3.5 Hucniepcust cBera. CrioxkHbIN cocTaB Oenoro cera. L{Bet
CoOuparolye W paccewBaroONIUe JHH3BL. TOHKas JIMH3A.
53.6 onTuyeckas cuia TOHKOW suH3bL IlocTpoeHue wuzoOpajkeHuid B coOuparomux u
53 paccenBaronMX JHUH3aX. POpMyJia TOHKOM JIMH3BI. YBGJ'II/I‘ICI(
. 5.3.7 [Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONITUKHU
Wntepdepenmus cBera. KorepeHTHbIE HCTOYHUKU. Y CI0BUS HAOTIOACHHUS MAaKCUMYMOB
5.3.8 U MHMHHMYMOB B HMHTEP(EpPEHLIMOHHON KapTHHE OT IBYX
HCTOYHUKOB
53.9 Hudpaxkmus cBera. [udpakuumonnas pemérka. YciaoBye HaAOMIOACHHUS TIJIABHBIX
o MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMATUYECKOTO CBETA Ha UPPAKIIMOHHYIO PEHIETKY
5.3.10 [Tonsipusanus ceera
5311 TexHUYEeCKHUEe YCTpPOWCTBA: OYKH, Jyma, (oToamnmapar,
o MHUKPOCKOII, TEJIECKOI, BOJJOKOHHAs ONTHKA, TUPPAKIIUOHHAA PEIIETKA, MOISPOHL
5312 [TpakTuyeckue pabotel. I3mMepeHue nokaszatens npenomiieHus. McciaenoBanue cBOWCTB

n300pakenuii B muH3ax. Habmoaenue nucnepcun ceta

BJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJIbHOCTH

v
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@®oronbl. @opmyna Ilnanka cBs3u sHeprun (oTOHA C |

PTO 4acTOTON. DHeprus u

\.I'. CromeroBa. 3aKOHBI

ima» Gotorddexra

e4Has 6aTapesi, CBETOIUO]T

IHUIO CTPOCHHA aTOMaA.

[IepexoJe aToMa ¢ OJHOTO
YPOBHEW SHEpPruyd aroma

(TISIPHO-BOJIHOBOM J1yaJii3M.

MHITUT paOoTHI Ja3epa

OCKOII), J1a3ep, KBAaHTOBBII

7.1.1
UMIyJbC (OTOHA
710 OtkpeiTe U wuccienoBanue QGorodpgexra. OMNBITH
o dorodhpekra
7.1.3 VYpaBHenue DiinmreitHa i poroaddexra. «Kpacnas rpany
7.1.4 Jasnenue cBera. OnbiTe! [1.H. JIeOGenena
7.1.5 XHUMHYECKOE IEUCTBUE CBETA
7.1.6 TexHUUeCKue yCTpoicTBa: POTOINEMEHT, (POTOAATUHK, COIH
CTPOEHHUE ATOMA
791 Mopnenb aroma Tomcona. OnbiTel Pe3epdopa mo uccienory
o [TnanerapHast MOJEIL aTOMA
[Toctynater bopa. U3nydenne u mormomenne GoToHOB NpH
7.2.2 YpOBHS 3Hepruu Ha Apyroil. Buasl cnektpoB. Crextp
BOJIOpOJIA
7.2 - o
793 Bonnoseie cBoiictBa yactul. Bonnsl ne bpoia. Kopoycky
Judpaxnus 31eKTpOHOB Ha KpUCTaIax
7.2.4 CrioHTaHHOE U BBIHYKJIEHHOE U3IyUeHHUE. Y CTPOMCTBO U IIp
795 TexHuueckue ycTpoilcTBa: CHEKTpaibHbIM aHanu3 (CHEKT
o KOMIIBIOTEP
7.2.6 [TpakTrueckue pabotsl. HabmroaeHne TMHEHYATOTO CIEKTPA
ATOMHOE APO
7.3.1 MeToapl HaOJIIOIEHUS ¥ PErMCTPALK 3JIEMEHTAPHBIX YaCTH
OtkpeiTHe panunoakTuBHOCTH. OmnbITel  Pesepdopna n
7.3.2 panuoakTuBHOro M3nyuyeHus. CpoiicTBa anbda-, Oera-, I
PaZMOaKTUBHOCTH Ha KMBBIE OPIaHU3MBbI
733 OtkpeiTHE IpOTOHA U HelTpoHa. HykioHHas mMozaens siipa
o 3apsna sapa. MaccoBoe uucio sapa. M3oromnsl
734 Anbda-pacnaa. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj

7.3

1

D OIPCACICHUIO COCTaBa
IMMa-U3JITYUCHUS. Bausaue

['eitzenbepra — VMiBaneHko.

paZoaKkTUBHOTO pacmaja

. l'amMmma-m3nyyenue. 3aKoH

Y~ — ~ 1



OJIEMEHTBI ACTPOOU3NKU

-TUIraHTbl U UX CIIYTHHKH,

CTB» JUIA 3BE3]] TJIaBHOU

[ICHUSA O MPOUCXOKICHUN U

CTpykTypa I 'amakTukw,
nue ConHna B I'amakTuke.

[ B AApax raJlakKTHK

raHue rajJakTuk. Bo3pacrt u
b «ropsue BceneHHON».

Hepewménnple mpobnembl

8.1 Bun 3Bé31H0T0 Heba. Co3Be3nus, ipKue 3BE3/IbI, IUTAHETHI, UX BUAUMOE JIBIKEHUE
29 Conneunas cucrema. [lnanetsr 3emHoi rpymnmsl. [Inanets
’ KapJMKoOBbIe Tu1aHeThl. Maiblie Tena CoMTHEYHON CHCTEMBI
8.3 Comnnre, ¢orochepa u armochepa. CorHedHass aKTUBHOCTh
8.4 Ucrounnk sneprun ComHIa U 3BE37]
3BE311bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca, CBETUMOCTH, paJnyC, TEMIIepaTypa, ux
25 B3aMMOCBA3b. JlMarpamMMa «CIEKTpaJIbHBIM KJacC — CBETHMOCTBbY». 3BE3/bI TJIABHON
' [I0CJIEZI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMO
MOCJIEI0BATENBHOCTH
2.6 Buytpennee crpoenue 38€31. COBpeMEHHbIE TIPE/ICTAB
’ sBosironny ConHIA U 3BE€37. DTallbl )KU3HU 3BE3]
Mrneunbii  Ilyte — Hama [amaktuka. ChnupanbHas
8.7 pacnpezenenue 3BE31, raza U npuid. [lonoxeHue U IBHXK(
[Tnockast u chepuueckas noacucteMsl ["anakTuku
8.8 Tunbl ranakTuk. PagroranakTuku v kBa3zapbl. YEpHBIE IbIPh
Bcenennas. Paciiupenne Beenennoii. 3akon Xa66ia. Pazoe)
8.9 panuyc Bcenennoii, Teopus bombmioro B3peiBa. Mojen
PenukroBoe n3iydenue
2.10 MacmrabHast crpyktypa BceenenHoil. MeraranakTuka.

aCTPOHOMHUU




IMPOBEPSIEMBIE HA EI'D 10 ®PU3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OEPA30BATEJIBHOM
IMPOT'PAMMBI CPEJIHEI'O OBIIIET'O OBPA3OBAHUSI

Koa nposepsiemoro
TpedoBaHMSI

IIpoBepsiemble TpeGOBaHUS K PeIMETHBIM pPe3y/JbTaTaM O0CBOEHUS
NMPOrpaMMbl CpeHero 001ero 00pa3oBaHus

CHOBHOM 00pa3oBaTeIbHOM

CdopmupoBaHHOCTH YMEHUI paclo3HaBaTh (pu3nueckue sBieHus (mpoil
M3YYECHHBIX 3aKOHOB

PCCHI) M OOBSCHSTH UX HA OCHOBE

BJIaI[eHI/IC OCHOBOIIOJararommuMmn (1)I/IBI/II-I€CKI/IMI/I IIOHATHUAMHU MW BCJl
(du3nUecKre npoueccs

MYUHAMU, XapaKTEPU3yIOLUMU

ChopmupoBaHHOCT, YMEHMI NMPUMEHSATH 3aKOHBI KJIACCUYECKOW Mexal
TEPMOJUHAMHKH, OJJIEKTPOJMHAMUKH, KBAaHTOBOM (GU3HKK i1 aHa|

HUKU, MOJIEKYJApHOW (PU3UKU U
Mmu3a U OOBSICHEHHUS SIBICHUN

MUKPOMHpA, MaKpOMHpa W MeraMupa, pas3indaTh YyCIOBUS (TpaHHIbI, 00JacTH) NPUMEHHUMOCTH

buznyecKuX 3aKOHOB, TOHUMATh BCeoOLNil XapakTep (yHIaMeHTabH
WCIIONIb30BAaHUSl YACTHBIX 3aKOHOB; aHAIM3UPOBATh (U3HUECKHE TIp
MIOJIO’KEHUSI, 3aKOHBI U 3aKOHOMEPHOCTH

bIX 3dKOHOB M OI'PaHUYCHHOCTDL
OLCCChbI, HCIIOJIb3yd OCHOBHBLIC

ChopmupoBaHHOCTH YMEHHS Pa3INYaTh yCIOBUS IPUMEHUMOCTH MOJICT
(stBIIEHUIN)

eii (PU3MYECKHX TEJ U MPOIECCOB

ChopMUpOBaHHOCTh yMEHHUS pelIaTh pPacy€THbIE 3a7ayd C SIBHO
¢u3nUecKkoil MoJeNbI0: Ha OCHOBAHWU aHAJIM3a YCJIOBUS BbIOHMpATh (U
TpeOOBaHUAM 33Ja4yM, MPUMEHATh (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHO
TEOPUM NpU HCHOJIB30BAHUM MATEMAaTUYECKUX METOJIOB PpEIICHUs
OCHOBaHMU UMEIOIIUXCS IAHHBIX, aHATU3UPOBATH PE3YJbTaThl U KOPP
y4€TOM HOJIYUYEHHBIX pe3yJIbTaToOB

aJaHHOM M HEIBHO 3aJaHHOU
BHUECKHE MOJCIH, OTBEUAIOIINE
CTU U TIOCTYJAThl (DU3HUECKUX
ajad, IMPOBOJAUTH pacy€Thl Ha
PKTUPOBAaTh METOJIbl PELICHUS C

Pemartp kauecTBeHHbIE 337a4uu, TpeOyOIMe MPUMEHEHNS 3HAaHUH U3 pa3

HBIX Pa3/IeyoB IIKOJIBHOTO Kypca

(1)I/I3I/IKI/I, a TaKXXC MHTCIrpanunu 3HAaHUH N3 APpYyrux npeaMeToB CCTCCTBCHHOHAYYHOI'O LIUKJIA: BRICTPpAUBATh

JIOTUYECKYIO IIEMOYKY PACCYKICHHM C OMOpPOM Ha M3y4YEHHBIE 3aKOHBI,
SIBJICHUSI

3aKOHOMEPHOCTH M (U3NYECKUE

BrnaneHue oCHOBHBIMH METOaMH HAay4YHOT'O IIO3HaHHu, UCII0JIb3YCMbIMU

B (hM3MKe: IPOBOIUTH MPSIMbIE U

(v
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WCIOJBb30BAaHUM JIOCTH)KEHUM HAyKM M TEXHOJIOTMH JUIsl JaJIbHEHI
oOmrecTBa

HE€TO Ppa3BHUTHA YCITOBCYCCKOI'O

OBnazeHue pazaUYHBIMU  crocodamMu  paboTel ¢ HH(OpMarueit
UCTIOJIb30BAHUEM COBPEMEHHBIX HMH(OPMAIIMOHHBIX TEXHOJIOTUH; DA
aHaJIM3a U OLIEHKHU JOCTOBEPHOCTHU MOIy4aeMoi HHPOpMaLUu

(bu3nUecKoro conxepKaHus ¢
BBUTHE YMEHUN KPUTHUYECKOIO

10

ChopmupoBaHHOCT, YMEHUH MPUMEHSTH OCHOBOIIOJIATAIOIINE acCTpPOH|
3aKOHBI JUIsl aHaiu3a U OOBSCHEHUS (PU3UUECKUX MPOIECCOB, MPOUCXO
CUCTEMaX, B MEKTAJIaKTUYECKOI cpesie; NBUKEHHS] HEOECHBIX TEJl, SBOJIK]

OMHYECKUE TMOHSTHS, TEOPUH H
VISIIMX Ha 3BE371aX, B 3BE3HBIX
1M 3BE31 U Beenennoit




HEPEYEHD 2JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA
EI'D I1O ®U3UKE

Kon
pa3nena/te
MbI

Kon
3JIEeMEHTAa

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

MEXAHHWKA

1.1

KMHEMATHKA

Mexanndeckoe JBHXXCHUC. OTHOCUTENHLHOCTh MEXaHHISCKOTO JABUA

keausa. Cucrema oTcuéra

1.1.2

MarepuanbHas TOUKa.

TpacKTOpPHA

E€ pamiryc-BeKTop:
Fle)=(xlz) mr ) =(r)),
TpPaeKTOopII,
[epeMeIIeHIIe: / It
AF =F(ty)—T(t) =7y —T; = X

= (Ax, Ay, A2),

Ty Tb.
CIoKeHIe epeMelTeHHit:

1.1.3

CxopocTh MaTepUaIbHOM TOUYKHU:

= F;': (Ux"u1"U: )‘

v, =—L =X,'. aHaIOIHYHO v, =V, v.=Z,.
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. . AD -,
T:”TI;ZI'I!EI[J";?HIIE MAaTEPHATBHOII TOYKIL: a = ?L = = (-ﬂx -4
[ P

r - =T

a :? =(uv,) . aHanOrM4HO a, =(uv, ), a.=(v.)"

PaBHOMepHOC HpﬂMOJ’IHHGfIHOG JBWXKCHUC!

x(t)=x,+v, t

1.1.5
v, (t)-v, =const
PaBHOYyCKOpEHHOE NIPSIMOJIMHEWHOE ABUKECHUE:!
ar
x(t)=x,+u, t+-2
(1) =x, +u, 5

v (t)=uv, +at
116 a, = const

vi —ul =2a_(x,-x,)

v, + U,

HPII JBILKCHINI B OTHOM HAIIPABICHHI IIVIE S = _Thr

1.1.7

CBoOoaHoe najeHne. Y cKopeHrue CBOOOHOTO MaeHHS.




".T(E‘j =X, +Uyf =3 +tU,cosa-f

7 ]

gt .
Vif) =y, +u, t+ 1T =y, +U,sina-f—

[
~

I~.J|

Iful. (t)=v,, =v,cosa
|0 (1) =0y, + g f =u,sina— gt

-

=0

g

<

= const

¥

rgy
0y

KpuBonuneiinoe npmxenue. [[BmskeHne MaTepualibHOM TOYKH O OF

VYrioBas u IMHEHAsA CKOPOCTh TOYKHU:
V=wR

[Ipu paBHOMEPHOM JIBUKEHUH TOUKH 110 OKPYKHOCTH

2n
1.1.8 W=——=270
T
. LIeHTpOCTpEMUTENBHOE YCKOPEHUE TOUKH:
2
v 2
a,=—=wR
TR
. [lomHOE yCKOpEeHHe MaTepuaIbHON TOYKH
1.1.9 TBépnoe Teno. [locTynarenbHOe U BpallaTelIbHOE ABUKEHUE TBEP]
1.2 JUHAMUKA
121 Nuepuumaneubie cucrteMbl orcy€ra. Ilepseiii 3axoH Hbrorona. [IpyHUUMII OTHOCHUTENBHOCTH

Tanunes

(PY>KHOCTH.

ro TCJ1a

N AAanme mmarmoe T oaamrr e armm e T T T T o T e o



F,=maq,

MU MaCCaMH PaBHBI

)KECTM OT BBICOTBI h Hajg

Ap=F At
pu i
F =const
-—y——
£, Fy,
125 Tpetuii 3akon Herotona s MaTepUaibHBIX TOYEK:
F,=-F,
3aK0H BCEMHUPHOTO TATOTEHUS: CHIIbI MPUTSHKCHHUSI MKy TOUYCUHBI]
m,m
F=G 11?2 -
126 Cuna tsokectu. lleHTp TsbkecTH Tena. 3aBUCUMOCTb CHJIBI TS
o HOBEPXHOCTHIO IUIAHETHI paguycoM RO:
mg= GMm
(Ry+h)’
Cuna ynpyroctu. 3akoH ['yka:
12.7 Fo=-k
1.2.8 Cuna tpenusi. Cyxoe TpeHue.




1.2.9

JlaBienue:

1.3

CTATHUKA

1.3.1

F
MOMEHT cuJIbl OTHOCUTEIBHO OCH BpPAILCHUS:
M| = Fl, rae | — nuevo cussl

F

OTHOCHUTEJILHO OCH, IPOX0sIei uepe3 Touky O NepneHuKyISIpHO pU

CYHKY

1.3.2

HeHTp MaccC T1a. HeHTp MacCC CUCTEMbI MAaTCPUAJIBHBIX TOUCK:

_myrAm,r,t

ru.M.

m,+m,+...

B OOTHOPOJHOM II0JIC TAXKCCTU

(g=const)

LHCHTP MACC TCJIa COBIAAACT C €ro HCHTPOM TAKCCTU

1.33

VYcnoBus paBHoBecus TBEporo tena B MCO:

(M, +M, +...=0

|+ Fy+...=0

3.4

3akoH Ilackansa




FApx = pg VBbITeCH

YcaoBue miaBaHus Tel

1.4

3AKOHBI COXPAHEHUA B MEXAHUKE

4.1

NMnynsc MaTepualbHON TOUKU:

p=mv

4.2

I/IMHYJ'IBC CHUCTCMBI TCII.

P=ptpyt...

4.3

3aKOH U3MECHCHUS U COXpPaHCHUA UMITYJIbCA:

B ICO i - . i
Ap:A(pl+p2+"'):FlBHeLL[HAt+F
B MCO , ecniu i -
Ap=A(p,+p,+...)=0
, €CIIN

lBHeu.lH+F2BHe1.LIH+"'_

PeakTuBHOE ABMKCHUE

2 BHeIlIH

At+

4.4

F
‘(6/”




)
el

—

D
MOoOIIHOCTD CHIBI:
€CJIM 3a BpeMsi

Touek: B UCO AExun = Al

1.4.5 At
pa60Ta CHJIBI UBMCHACTCA HAa , TO MOIITHOCTH CHUJIbI
Ad
P=— =F-v-cosa
Ar Ar—=
KI/IHGTI/I‘-ICCKaH OHCPIrusa MaTepPIaJ’IBHOfI TOYKMU:
2 2
myv
EKMH: = p
2 2m
1.4.6
3aKOH U3MCHEHU KHUHETHYECKOU OHCPIUU CUCTCMbI MAaTCPUAJIbHBIX]
+ A2+ ...
HOTeHHHaJ’IBHaH OHEPIUs:
JJIA IIOTECHIIUAJIbHBIX CUJI
AlZ = El MOTeHL| - EZ MOTeHL| = A EHOTeHu
HOTGHHI/IaJIBHaSI OHEPIUAa MaTepHaHBHOﬁ TOYKHU B OJHOPOJHOM IT0JI§
EHOTeHu = mgh
1.4.7

[orenmuanbHast SHEPTHs YIPYTro AeHOPMUPOBAHHOIO TeEja:
2
k x

MoTeHr| )

E

P TAKCCTH!




1.5

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

FapMOHI/I‘-IeCKI/IC KoJIeOaHHS MaTCpHaHBHOﬁ TOYKU. AMILIHUT]

KuneMaTnueckoe ONMCaHue:
x(f) = Asin| of +0, ).

v (f)=x,

a(n=(v,), =) =a +a'x=0,
IZIe X - CMEIIICHHUE U3 PAaBHOBECHSL.
JluHaMU4YecKoe OlMCaHUe:

yia u (aza KomeOaHUil.

DTHIH )

AMIUTUTYJaMH KojebaHui eé

ma,=-kx,
rIe
2
k=mow
1.5.1 . JTO 3HAYUT, YTO
F =-kx.
DHEPreTUIECKOE ONMMUCAHNE (3aKOH COXPAHEHHUS MEXaHUYECKOM dHE]
3 3 S 5l
mut ko, kA
— 4+ =_—mm=_" —gondt
2 2 2 2
CBs13p aMIUIUTYBI KOJICOAHUI CMEIICHHS MaTEepPHATbHON TOUKH C
CKOPOCTH U YCKOPECHHUSI:
.
] |f | —= u
U =04, @ =04
[Tepron u yacToTa KOJICOAHMIA:
_2n 1
(O
[Teproa ManbIx cCBOOOTHBIX KOJIEOAHUN MaTEeMAaTHUYECKOTO MasiTHUK
I'=2xn /
1.5.2 = =




A=vT=2
v

WnTtepdepentus u nudpaxius BOJIH

1.5.5 3Byk. CKOpOCTb 3BYyKa
2 MOJIEKVYJISIPHASA ®U3UKA. TEPMOJMHAMUKA
2.1 MOJIEKVJISIPHASI ®U3UKA
Mogenu cTpoeHusi ra3oB, KHAKOCTEH W TBEPAbIX Tell. IlycTh T4
(Teno) coctout 3 N OIMHAKOBBIX MOJIEKYJI. TOr/1a KOJTMYECTBO Belll
N m
y=—=—
N, p
2.1.1 e
NA
— 4uCII0 ABOrajipo, m — Macca CUCTEMBI (Tela),
[T
— MOJIIpHAsI Macca BeIIecTBa
2.1.2 TernoBoe JBUKEHUE ATOMOB U MOJIEKYJI BEIIECTBA
2.1.3 B3anMonelicTBUE YyacTHI] BENIECTBA
2.14 Huddyszus. BpoyHoBckoe aBHKeHNE
2.1.5 Monens uneansuoro raza B MKT

CBsi3p MEXIy NaBICHHEM U CpEAHEW KUHETUYECKOW HHEpPrueu I
JBUKEHHUS MOJIEKYJT UJIeabHOTO Ta3a (ocHoBHOE ypaBHeHue MKT):

—_— ¥ !f mvv § —_—

p:%mvﬂu: =Zn-

PPMOTMHAMHYECKAs CUCTEMa
[ECTBa

[OCTYIIATCJIbHOTO TCIIJIOBOI'O




tn
o
A

2.19 VYpasuenue p = nkT
MOILGJ’II) HNCAJIbHOI'O Ira3a B TCPMOJUHAMUKE:
| Vpaprerte Merreneena — KianeHpora
| BEIpaKeHHe U1 BHYTPSHHEH 3HepIHH
VpaBueHne MeHeneeBa — KianeiipoHa (OpHMEeHIME
JAIIHCI):
m RT
pV="_RT =vRT =NikT, p=P"2
1 1
2.1.10 l i
BripaeHle 111 BHYTpeHHeil 3Hepriil 0JHOATOMHOIO 11
raza (IpIMeHIIMEIe (DOPMEI 3aIIICH);
U=3vRT =3 Nkr =3 Ry = ve T = 3ov
2 2 21 2
3aKoH I[aJ'ILTOHa AJI1 JaBJICHUA CMECHU PAa3pPCIKCHHBIX I'a30B!:
2.1.11 P=pPi*pote
2.1.12 N3onponeccel B pa3pexEHHOM Tra3e € IMOCTOSHHBIM YHUCIOM M

N

onekynl N (C HOCTOSHHBIM



V_
—=const
T

I'paduueckoe npencrapnenue nzonporeccoB Ha pV-, pT- u VT- auary
OObeIMHEHHBII Ta30BbIA 3aK0H:
\4
PY — const
T

JJI1 TIOCTOAHHOI'O KOJIMYECTBA BEIICCTBA V.

aMMax.

HacrileHnble M1 HEHACHIIICHHbBIC Iaphl. KauecTtBeHHast 3aBUCHMO

CTb IINIOTHOCTH M HOAaBJICHHA
i HACBIIICHHOI'O I1apa

JIJIA3aluAa

0e3 coBepIieHUsT pabOTHI.

2113 HACBIIIEHHOT0 ITapa OT TEMIEPATYphl, UX HE3aBUCUMOCTh OT 00bEM]
BrnaxnocTs Bo3myxa.
OTHocuUTeNbHAS BIAXKHOCTB!
b= Praps(T)  _ Praa(T)
2.1.14 Pracisaapa( T) Prscunspapa (T
2.1.15 V3MeHeHne arperaTHbIX COCTOSIHUI BEILECTBA: UCIIAPEHUE U KOHJEHCALMsl, KUIIEHUE KUIKOCTH
2.1.16 M3MeHeHune arperaTHbIX COCTOSIHUM BEIIECTBA: TIJIABJICHUE U KPUCTY
2.1.17 ITpeoOpazoBanue sHeprun B (ha30BBIX NMEpexogax
2.2 TEPMOJANHAMUKA
2.2.1 TeruioBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 BuyTpennsis sneprust
223 Temnonepenaua kak crnoco0 HM3MEHEHMsI BHYTPEHHEH 3HEpPIUU
o KoHBEKIMSI, TEMIONPOBOAHOCTD, H3JIyYECHUE
KonngecTBo TemioTsl.
o4 VY nenbHas TEMI0EMKOCTD BEIIECTBA C:

Q=cmAT



Brruucnenue paboTsl o rpaduky mnporecca Ha pV-auarpamMme
[IepBrIil 3aKOH TEPMOJAUHAMHUKU:
Q=4 U12+A12:( U,- U1)+A12

2.2.7

Annabara:

Q,=0= A12:( U,- Uz):A Uy,

2.2.8 BTopoii 3akon Tepmonnnamuku. HeobpaTumele mporiecchl

[Tpunimne! aeictus TennoBbix MamuH. KIT:

_r_] — ﬁS-B.LLH:kCI'[ — QHH'F _|"‘-Ox-ﬂn| — l_ |‘--GX-CJ'[|

2'2'9 QHH.I."'F QHH.I."'F QHEI"_F

Maxkcumansnoe 3Hauenue KIIT. [{ukn Kapno:

max 1 = 1 —T}m = Tson 1 —Im‘
2.2.10 = UKapmo -7
I_]-'.ET".:" I_]-'.EI"'.Z"

YpaBHeHHE TEIUIOBOTO OanaHca:
2911 Q,+Q,+Q,+...=0

OJIEKTPOIAMHAMUKA

DJIEKTPUYECKOE I1OJIE
311 DnexTpu3alus Tel U €€ NMposBIECHUA. DIEKTpUUEeCKUM 3apsa. [[Ba puaa 3apsaa. DIeMeHTapHbII

o AIEKTPUUECKUH 3aps]l. 3aKOH COXPAHEHHS DJIEKTPUUECKOT0 3apsiia




Hanpsk€HHOCTD 31€KTpUYECKOTO MO

F

q MPOOHBII

[Tone Toueunoro 3apsna:

OAHOPOJHOC IT0JIC:

E=const.

KapTunel 1uHul HanpsH>KEHHOCTH ATUX TOJIEH

HOTGHI_[I/IaJIBHOCTI: SJICKTPOCTATHUYCCKOI'O ITOJIA.

PasznocTth MOTCHIUAJIOB U HAIIPSAKCHUC!

A12:q(¢1_¢2):_q4¢:qU‘

HOTGHHI/IaJ'IBHaH 3HepFI/I${ 3ap}ma B BHCKTPOCTaTI/ILIeCKOM I10JIC:
W=q¢

IToTenmman QJICKTPOCTATUYCCKOI'O I10JIA:

_w
9= q




VYcnoBue paBHOBECHS 3apsA0B: BHYTPH IIPOBOJHUKA
1
E~=0

, BHYTPHU U Ha MOBEPXHOCTH MPOBOJHHKA @ = const

3.1.8 JIMDIIEKTPUKH B 3JIEKTPOCTATUYECKOM I0JI€. J[ManeKkTpudeckas MpoMUIacMOCTh BEIIECTBA €
Konaencarop. 21eKTpo€MKOCTh KOHIEHCATOPA:
c=-1
U
3.1.9 N
ONEKTPOEMKOCTD INIOCKOTO KOHJEHCATOPA:
£g,S
C= =eC,
[TapannenbHoe coelMHEHNE KOH/IEHCATOPOB:
q=q,+q,*+...,U,=U,=...,C .., ~C,+C,+
[TocnenoBarenbHOE COETMHEHNE KOHIEHCATOPOB:
3.1.10
1 1 1
U=U,+U,..,q,=q,=..., —=—+—+
C c, C
rnocj 1 2
OHeprus 3apsHKEHHOI0 KOHAEHCaTopa:
2 2
W= qU_CU _¢q

3.1.11

c 2 2 2C

19

RAKOHKITIOCTOYI9HHOT O TOK A




323

3axon OMa U1 ydacTKa Lenu:

12U
R

324

QHCKTqueCKOG COHpOTHBHeHHe.33BHCHMOCTB COIIPOTUBJICHUSA O]

€r0 JUIMHBI U CEUYEHUs. Y IEJbHOE CONPOTHUBIIEHUE BEILIECTBA.
l

R=p—

S

MTHOPOAHOI'O IPOBOJAHHKA OT

325

Ucrounuku Toka. 3J]C uctouyHmka ToKa:
A

E —_ CTOPOHHUXCUJTT

q

BHYTpeHHeCCOHpOTHBHeHHeHCTOqHHKaTOKa

3.2.6

3akon OMa Jy1st MOJTHOM (3aMKHYTO# ) anekTpudeckoi nenu: E = IR
E
I=—
Rr

i+ Ir, oTkyna

[TapannenbHOEe COEIMHEHNE IPOBOIHUKOB:
[=11+12+.,Ul=U02=_,,

R R, R,

napasut




Ha pesucrope
2

R:Q:A:IZRt:IUtZ%t

3.2.9

MOIIHOCTh QJICKTPHUYCCKOI'O TOKA:

Ad
P:— = J

TemnnoBasi MOIIHOCTb, BbIACIISIEMAas HA PE3UCTOPE:
2
2, U .
P=["R=—=]U
R

MoniHocTh HCTOYHHKA TOKA:

M"Tﬂ-ﬂ'{
B =—  _Ff

Ar—()

3.2.10

CBoOOAHBIC HOCHUTENHU JJEKTPUUYCCKUX 3aps/IOB B MPOBOJIHHUKAX.
TBEPABIX METAJJIOB, PAcTBOPOB U PACIUIABOB AJIEKTPOJIUTOB,
[TomynpoBOAHUKOBBIN U0

MexaHu3Mbl POBOJUMOCTHU
ra3zoB. [lomynpoBoaHUKH.

3.3

MATHUTHOE I1OJIE

3.3.1

Mexannueckoe B3aMMOIENCTBHE MarHuToB. MaruutHoe 1ojie. Be
[IpuHIMI Cyneprno3uIIMi MarHUTHBIX ITOJIEH:

B=B,+B,+...

JImann HHAYKOWUHA MAroHuTHOTI'O ITOJIA. KapTI/IHa JIMHAN HHAYKOUHU M
n HOHKOBOO6pa3HOFO INOCTOAHHBIX MarHuTOB

KTOPp MarHuTHOM HHAYKIHH.

ArCHUTHOT'O ITIOJIA ITOJIOCOBOI'O

332

OmneIT OpcTena. MarHuTHoe 1moJjie MpoBOJHUKA ¢ TOKOM. KapTuHa i

MHWI UHAYKIOWHU MaroHuTHOI'O

moJis1 AJIMHHOI'O MOpsAMOro HNpOBOJHHMKA W 3aMKHYTOI'O KOJIBICBOI

'O IIPOBOJHHUKA, KaTYyIIKH C



F ,,=q V vBsina
IZIe 0. — YroJl MEXy BEKTOpaMu )
v
n
B

. Z[BI/I)KGHI/IC Sapﬂ)I(CHHOﬁ YaCTHIBI B OMTHOPOJAHOM MAIrHUTHOM I10JIC

3.4

OJIEKTPOMATHUTHA A MHYKIWA

IToTok BEKTOpa MarHUTHOM MHYKIIHU:
® =B, S=BScosa

3.4.1 A
4

G2

34.2 SIBnenue anekTpomMarHuTHOM MHAYKIMK. DJ1C nHAyKIMK
3aKOH 3JeKTpOMarHuTHOU MHIykIu Papajes:

AD ,
3.43 E=—™m =0

Az A=)
344

{ i”

A
I
- )

(

OJ1C uHAYKIMH B IPSIMOM MPOBOJIHUKE JJIMHOH |, ABMXKYIIIEMCS CO

CKOPOCTBIO



K IINIOCKOCTH, B KOTOpOﬁ JICKAT BEKTOPLI
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34.5 [IpaBwmiio Jlenna
NHIyKTUBHOCTB:
=2
I
3.4.6 , mmm @ = L1.
Camounaykuus. 3/1C caMOMHIYKITUU:
Al
E,=-L_| =-LI
A '—"3

3HCpFI/I$I MAarauMTHOTO ITOJIA KaTyYIIKU C TOKOM:




CBoOOIHEIE

KonebarenbHblit AJIIEKTPOMATHUTHBIE

KOHTYD.
KoJIeOaTeIbHOM KOHTYPE:

|G\ T) = G S OF + Py |
| | )
1

Url ” = g; = ﬂljnm& cos | or + r‘PG | = Inux Cos | r + EPG |

®opmyna Tomcona:

T=2nvLC

, OTKyJ1a

KosicOauus B

nacaJbHOM

CBs3b AMIUIMTY bl 3aps/ia KOHIACHCATOpa C aMHHHTyHOﬁ CHJIBI TOKa IIpH CB060,Z[HBIX

QJICKTPOMATrHUTHBIX KoJICOaHUSX B nacaJIbHOM K0JIe0aTeIbHOM KOH rype:

I

max

o

qma.x =

3aKkoH COXpPAaHCHUS SHCPIUU B UJICAJIbBHOM KoJiIe0aTeIbHOM KOHTYPC
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353 BriHyX1€HHBIC 2IEKTpOMAarHUTHBIE KosieOanus. Pe3oHaHc
Ilepemennsriii Tok. [IponsBoacTBO, epeaaya U NOTPEOICHUE IIEKT]

3.5.4 cus LI cut  LI°

mEE — const.

2 2 2

WYECKOHN SHEPrun

CBolicTBa SJICKTPOMArdMTHBIX BOJIH. Bzanmuas OpuCHTAalHA BCK|

TOPOB B 3JIEKTPOMArHUTHOM

POTTHA R RPAWVUNME"*
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3.63 [TocTpoenue n300paxeHuii B MIOCKOM 3epKaje
3aKOHbI IPEJTOMJIICHHS CBETA.
[Ipenomnenue cBera:
n, sina =n,sinf.
AOCONIOTHBIN TTOKA3aTeNb MPETOMIICHHUS:
Nae =7
OTHOCHTENBHBIN NIOKA3aTENb IPETOMIICHU:
n, v
3.6.4 n —=-2=711
OTH
n v,

Xoz JIly4eil B IIpU3Me.

Vi=Vy, Mk =l

CooTHOIIIEHHE YacTOT U COOTHOIIECHUE JUTMH BOJIH TIPH TIEPEXO/e
yepes3 rpaHully pasjiena JByX ONTUYECKUX CPE:

MOHOXPOMATHYCCKOI'0 CBETA



CO6I/IpaIOH_II/Ie H pacCCHUBArONUINC JIMH3BI. Tonkas nuH3a. CDOKYCHO
cHJia TOHKOM JIHUH3BI:

€ pacCTOAHUC U ONTHUYCCKAA

_1
3.6.6 b=%
®opmyiia TOHKOHN JTUH3BI:
1. 1_1
— =
d f F
VBenndeHue, JaBaeMoe JIMH301:
h a
I'=—=f v =
f d
3.6.7 "
d
]
H F
F\ h
f
b
B ciyuae paccenBaronieit JMH3bI:
3.6.8
D0 = F=—0,

'Y




1 UX CUCreMax

3.6.9

cDOTOE).HI'IElpElT KaK ONTHYECKUI HpI/I60p. I'ma3 kak onTuyeckas CUCT¢Ma

3.6.

HNutepdepentiusa cBera. KorepeHTHbIE HCTOYHUKH. YCIOBHS H

16J'IIOIIeHI/I${ MAaKCUMYMOB H

MUHUMYMOB B HHTEP()EPEHIIMOHHON KapTUHE OT ABYX CUH(A3HbIX KOT€PEHTHBIX UCTOYHHUKOB:

MAKCIIMYMBI — A=2m

MITHIIMYMBET — A={2m+1)=, m=0,+1,£2.+3, ..

3.6.11

Hudpakius ceeta. [udpakunonHas pemeérka. YciaoBue HaOIOA
IpU HOPMAJBHOM MAaJ€HUH MOHOXPOMAaTHYECKOTO CBETa C JJIMH

nepuojioM d:

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

CHHA TJIABHBIX MAKCHMYMOB

DI BOJIHBI A Ha PEIIETKY C

3.6.12

Jucnepcus ceera

KBAHTOBA ®U3UKA

4.1

KOPITYCKVYJISIPHO-BOJIHOBOU IV AJIN3M

4.1.1

l'unote3a M. [1nanka o kBantax. ®opmyna [Inanka: E = hv

4.1.2

®ortonbl. JHEPrus GOTOHA:

Nmnynse poTona:




dorona 7 ’

hc
AB]:IXO,E[B = h va = )\
Kp
m V2
_ max __
EKI/IH max ) =e Usan

4.1.5

JlaBieHue cBeTa.
JlaBiieHME cBETa Ha MOJIHOCTHIO OTPAXKAIOUIYHO IIOBEPXHOCTh U HA
IIOBEPXHOCTH

MOJIHOCTBIO TOTTIOMIA0IIYHO

4.2

OU3NKA ATOMA

4.2.1

HnaHeTapHaH MOACIb aTOMa

422

[Toctrynatsr bopa. M3nyyenue u norsioiieHrne GOTOHOB MPH Mepex

SHEPTHUH Ha JPYTOM:

hv —£=|E”—E

mr -~ -
Y

L

07l aTOMa C OJTHOTO YPOBHSI

423

JIuHeiyaTbie CIEKTPHI.
CriekTp ypoBHEM SHEpruu aToMa BOJIOpOa:

~13,65B
E =_2>"7"

l‘?

n=123, ..

-

4.3

OU3NKA ATOMHOTI'O AIPA




A A 0 —_—
zX2z Y + je+v,

ITo3utponHslii B-pacnan:

XA A7+ Je+v

&

l'amma-uznydenue

3aKoH pPaaAnoOaKTUBHOTI'O pacliaga:

N(t)=N, =+ 2"
433
[Tycts m — Macca paluoakTUBHOTO BeniecTBa. Toraa
-t
m(t)=my + 27
434 SAnepurie peakiuu. JleneHue u CUHTE3 sIep




YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYHEGHBIE MATEPHUAJIBI 1JIAA YYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET






