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IMNOACHHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (Qu3uke Ha YpOBHE CpeAaHero olmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXEHHH U TpeOOBaHUI K pe3yiabTaTaM OCBOCHUS
OCHOBHOH oOpa3oBareiabHON mnporpammsel, npeactaBieHHsix B @I'OC COO, a
Takke ¢ ydérom denepaibHoi pabodeil mporpaMmbl BocnuTaHusi U Konuenuu
npenojaBanus yueOnoro npeamera «dusuka» B 00pazoBaTeIbHBIX OpraHU3alUIX
Poccuiickoit ~ ®deneparuu,  pealu3yOIMMX  OCHOBHbIE  00pa3oBaTelbHbBIC
POTrPaMMBl.

[Tporpamma 1o ¢usuke onpeaenseT 00g3aTeNbHOE NPEIMETHOE COIEP)KAHNUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO TMOCIEI0BATEIbHOCTh U3YUEHHUS TEM U Pa3/iesioB
y4eOHOTO mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3CH,
JIOTUKKM y4eOHOro TMpolecca, BO3PACTHBIX OCOOCHHOCTEH  O0ydYaromuxcs.
[Iporpamma mno ¢usuke Aa€T NpeacTaBiICHUE O LENAX, COJEpKaHUH, OOLEen
CTpaTeruu OOy4YeHHUs, BOCIHTAHHWS W Pa3BUTUSA OOYYAIONIMXCA CpPEICTBAMHU
ydeOHoro npeamera « Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

N3yuenne kypca (Qui3MKd yriyOJEHHOTO YPOBHSI IMO3BOJISIET pPEaM30BaTh
3a/1a4yi MPO(PECCUOHATILHON OpHEHTALIMM, HAIPABICHO HA CO3/JIaHHUE YCIOBUHU IS
NPOSBIICHHUS] CBOUX MHTEJUIEKTyaJbHBIX M TBOPUYECKHX CIHOCOOHOCTEM KaKIIbIM
OOy4JaroImMMCsi, KOTOpble HEOOXOMWMBI I TPOJODKEHHs O0pa3oBaHUsA B
OpraHu3anuax mpodeccCHOHATBLHOrO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKCHEPHBIM CTICIIUATBLHOCTSIM.

B nporpaMmme mno (Qu3MKe ONpENensioTcs IUIAHUPYEMbIE Ppe3YJIbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHEr0 00IIero o0Opa3oBaHMs: JIMYHOCTHEIE,
METanpeJMeTHbIe, TNpeaMeTHble (Ha  yrayonénHom  ypoBHe). Hayuno-
METOJ/IOJIOTHYECKON OCHOBOWM JJisi pa3padOTKu TpeOOBaHMM K JUYHOCTHBIM,
METanpeJMETHbIM M TPEAMETHBIM pe3yJibTaTaM OO0y4YarolIMXCs, OCBOUBIIUX
nporpaMmy 1o (U3MKE Ha YypOBHE CpeAHEro oOmero oOpa3oBaHus Ha
yTITyOJIEHHOM YPOBHE, SIBISIETCS CUCTEMHO-AESITEIIbHOCTHBIN MOIXO/T.

[Iporpamma o pusuke BKIIOYAET:

IUTAaHUpPYEMbIE Ppe3yJIbTaThl OCBOCHUSI Kypca (QU3MKM Ha YriayOiaeéHHOM
YPOBHE, B TOM YHCJIE€ TPEAMETHBIE PE3YJIBTATHI IO F0/1aM 00yUYEHUS;

coJiepkanue yueoHoro npeamera «Ousuka» no rogam o0yyeHus.

[Iporpamma 1o (Qu3MKe WMeEET TPHUMEPHBIH XapakTep U MOXKET OBITh
UCIOJIb30BaHA YUUTEISAMU (DU3UKHU ISl COCTABIICHUS CBOMX pab0OUUX MPOTPAMM.

[Iporpamma 1o ¢u3nke He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUYHUTENEH U
NPENOCTABISAET BO3MOXHOCTH JUIsl pEau3alMi  Pa3IMYHBIX METOJUYECKHX
MOAXOJ0B K TMpEnoJaBaHvi0 (PU3NKA Ha YTIyOJIEHHOM YpOBHE MpHU YCIOBUU
COXpaHeHUs 00s3aTEIbHON YaCTH COJIEPIKAHMS Kypca.



®du3nka Kak Hayka O HauOoJsiee OOUIMX 3aKOHAaX HPHUPOAIbI, BBICTyIas B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHu# 00 okpykaroieM mupe. LIIKoapHBIN Kype GU3UKH — CHCTEMOOOpa3yOIni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHUM, H3y4YaeMbIX XUMHUEH, OHOJIOTHEH,
dbusmueckoit reorpadueld u acTpoHoMmmen. Mcmonmp3oBaHWE W AKTHBHOE
npUMeHeHue (U3NYECKUX 3HAHWM OMNpEeNeNno XapakTep W OypHOE pa3BUTHE
pa3HOOOpPa3HBIX TEXHOJOTHMM B cdepe SHEpPreTuKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TOJIYYeHHs] HOBBIX MAaTe€pUajoB C 3aJlaHHbIMU CBoWcTBamu. M3ydyeHue
(U3MKM BHOCUT OCHOBHOM BKJIaJ B (OPMHPOBAHHUE E€CTECTBEHHO-HAYyYHOMH
KapTHUHBI MUpa oOydaromierocs, B (OpMHUPOBAHUE YMEHHM MPUMEHSITh HAay4HbIN
METO/]] TO3HAHUS [TPH BBIITOJIHEHUU UMH Y4€OHBIX UCCIICJOBAHUIA.

B ocHOBY Kypca (pu3MKH Ha ypOBHE CPEHETO O0IIEro 00pa30BaHus MOJ0KEH
PAI e, KOTOpble MOXKHO paccMaTpUBaTh KaK MPUHIIUIIBI €I0 TOCTPOEHUSI.

Hoea uyenocmnocmu. B COOTBETCTBHUM C HEM KypC SBIIETCS JIOTMYECKH
3aBEpIIEHHBIM, OH COJAEPKUT MaTepuai U3 BCEX pa3lesioB (U3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOHN (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBMM C HeW MaTepuall Kypca (U3UKU
oObeAMHEH BOKpYr (Qu3nyeckux Teopud. Begymum B Kypce sBIsgeTcs
(opMHpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEILECTBE U
oJIe.

Hoea cymanumapusayuu. EE peanusanus NPEANoyiaracT HCIOIb30BaHUE
IYMaHUTAPHOTO TOTEHLHala (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3nkM ¢ pa3BuTMEM OOIIECTBa, a TakKXke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU MPOOIEMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc dpvszuku yriyOoaéHHOTO ypOBHS
IIPEANoiaraeT 3HaKkOMCTBO € IIMPOKHM KPYIOM TEXHUYECKHUX M TEXHOJOTHMUYECKHX
NPWIOKEHUN W3YYEHHBIX Teopuil W 3akoHOB. [lpu »TOM paccMarpuBarOTCs Ha
YpPOBHE OOMIMX MPEACTABICHUN M COBPEMEHHBIE TEXHUYECKUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonozuzayuu peansyercs IOCPEACTBOM BBEICHHUS JJIEMEHTOB
COJIEp)KaHMs, TOCBAIIEHHBIX OKOJOTMYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PA3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takxke O0CYX IACHHS
po0JIeM pallMOHATBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€30MMacHOCTH.

OcBoeHue coaepKaHusl MPOrpaMMbl MO (PU3UKE JOKHO OBITH TOCTPOEHO Ha
IOPUHLIMIIAX CUCTEMHO-JIEATENBHOCTHOrO noaxona. s ¢pu3nuku peanusanus 3TUX
NPUHIIMIIOB 0a3UpyeTcsl Ha UCTOIB30BAHUM CAMOCTOATENBHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHcTBYyoero (¢akropa ydeOHoro mpoiiecca. s yriyOiaéHHOrO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITEJIBHOIO YYEHHYECKOrO0 JSKCIEPHUMEHTA,



BKJIIOUAIONIETO (DPOHTAJIbHBIE YYCHHUYECKHWE OMNBITHI NPH HM3yYEHUU HOBOTO
MaTtepuaia, 1abopaTopHbie padoThl U pabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
nBa crnocoba peanu3auuu (GU3MUECKOro IMpakTUKyma. B mepBom ciyuae
IpaKkTUKyM npoBoauTcs aubo B koHue 10 u 11 knaccos, nubo mocie nepBoro u
BTOPOr0 TOJIYTOJUH B KaXJIOM M3 3THUX KiaccoB. Brtopoil cmoco6 — 3To
uHTerpanus padoT MpakTUKymMa B CHUCTEMY JIa0OpaTOpHBIX padoOT, KOTOpbIE
OpOBOJASATCA B Ipoliecce u3ydeHus paszzaena (temsl). Ilpu stom mox paboramu
MPAKTUKyMa TTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PyKOBOJCTBY CBEPHYTOr0, 0000IIEHHOTO BU1a O€3 MOIIAaroBO MHCTPYKIIHUU.

B nmporpamme 1o (¢u3nMke cHCTeMa YYCHHUYECKOTO JKCIEPUMEHTa,
7ab0opaTOpHBIX pabOT M MpaKTUKyMa MpPENCTaBlIeHa €IWHBIM IepedHeM. Brioop
TEMaTHUKU U1 3TUX BUAOB YUCHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBIIAETCA
y4aCTHUKaMU 00pa30oBaTEIBHOTO MpoIiecca UCXOIs1 U3 0COOEHHOCTEH TOYPOUYHOTO
IUTAHUPOBAHUST W OCHauleHus: kabuHeta ¢Qusuku. [lpum sTOoM obOecneunBaeTcs
OBNIAJICHHE OOYYarOIIMMHUCA YMEHUSMU TIPOBOAUTH TMPSIMbIE U KOCBEHHBIC
U3MEPEHMsI, UCCIIEeIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIUYUH U TMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHHWE YAENSETCS PEUICHUIO PACUYETHBIX M KAa4eCTBEHHBIX
3amay. [Ipu 3TOM A pacu€THBIX 3a/ay MPUOPUTETOM SIBIISIOTCS 3aJaud C SIBHO
3aJJaHHON U HESIBHO 3aIaHHON (PU3MYECKOW MOJENbIO, MO3BOJIAIOIINE TPUMEHSThH
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOTO paszjena Kypca, Tak U
UHTErpUpysl MPUMEHEHUE 3HAHUM U3 pa3HbIX pasnesoB. /[ kauecTBEHHBIX 3ajady
IPUOPUTETOM SBIISIIOTCS 3aJjaHUsl Ha OObBSICHEHUE/TIpeJCKa3aHhe MPOTEKaHUs
(u3HUeCcKUX SBJICHUH U MPOILECCOB B OKPYKAIOUIEH *KU3HU, TpeOyromue BbiOOpa
buznyecKoit MOAENH ISl CUTYallul MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedboBanusimu PI'OC COO k wmarepuaibHO-
TEXHUYECKOMY OOECIECUeHHIO y4eOHOTo Tmpoliecca Kype (U3UKUA YTITyOJIEHHOTO
YPOBHSI Ha YPOBHE CpeIHEro 00IIero 00pa3oBaHus JOJKEH U3YUYaThCs B YCIOBUAX
npeaMeTHOro kaOuHera. B kaOuHeTe (QU3MKM JOKHO OBITH HEOOXOIUMOE
nabopaTtopHoe 00OpyIOBaHME Jsl BBIMOJIHEHHUS YKa3aHHBIX B MpPOTrpamMme IO
bu3NKe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT M padOT MpakTHKyma, a
TaK)Ke IEMOHCTPALIMOHHOE 000pyAOBaHHE.

JlemoHCTpaninoHHOEe 00OpyJoBaHuE (HOPMUPYETCS B COOTBETCTBHM C
OPUHIAIIOM MHUHUMAIbHOM JOCTAaTOYHOCTH M OOECHEeYrMBaeT IMOCTAHOBKY
NEPEYUCIIEHHBIX B TporpamMme Mo (U3MKe KIIOYEBBIX JEMOHCTpAMid s
UCCIIEJIOBAHMSI  U3yYaeMbIX SIBJICHMH M  TPOLECCOB, OMIUPHUYECKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHCHHIA.

JlaGopatopHoe 00OpyIOBaHHE [JIsi YUYEHHUECKHUX MPAKTUUYECKUX padoT
dopMupyercss B BHIIE TEMaTHYECKHX KOMILJIEKTOB M OOecreuynBaeTcs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcs. TeMaTHYecKhe KOMILIEKTHI
7a00paTOpHOTO OOOPYJIOBAHMUS JIOJDKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIOJIb30BAaHUU AHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIIBbHBIX CUCTEM B BUJIE HU(POBBIX JabopaTopuil.

OCHOBHBIMHM LIEJIIMU U3yU€HHUS (PU3MKH B 001IEM 00pa30BaHUU ABJISFOTCS:

dbopMHupoBaHWEe WHTEpPECa H CTPEMJICHUS OOYYaromMXCS K HAYYHOMY
U3YYCHUIO TPUPOJABI, Pa3BUTHE WX HUHTCIUICKTyaIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJIC MO3HAHUS W (HOPMHPOBAHUC
WCCJIEIOBATEILCKOTO OTHOMICHUS K OKPYKAIOITUM SIBIICHHUSIM;

dbopMHupoBaHE HAYYHOTO MHPOBO33PEHHsI KaK pe3yjbTaTa U3y4UeHHUsS OCHOB
CTpOEHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3HUKU;

dbopMHpoBaHUE YMEHUN OOBSICHATH SIBJICHUS C UCTIOJIb30BaHUEM (U3HUECKUX
3HAHWHA W HaYYHBIX JOKA3aTEIbCTB;

dbopMHpOBaHUE TIPEACTABICHUA O POJM (U3UKU IS PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHUH;

pasBUTHE peICTaBICHUN 0 BO3MOXHBIX chepax Oymyien
npoeCCUOHANILHON  JIeSITEIbHOCTH, CBSI3aHHBIX € (DU3UKOW, IMOJATOTOBKAa K
TanbHEHIIeMy 00yYCHHUIO B 3TOM HAIPaBIICHUH.

JlocTrkeHre 3TUX leneld 0O0ecreunBaeTCsl pelieHueM CIEAYIONUX 3a/1a4d B
Iporiecce u3ydeHus Kypca GU3UKH Ha YPOBHE CpeTHEro O0IIero oopa3oBaHMs:

NpUOOpPETeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOPHUAX,  BKIOYAas  MEXaHUKY,  MOJEKYJSpHYIO  (DHU3HUKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DPU3HKY W DJIEMEHTHI aCTPOPU3HKH;

dbopMHUpOBaHUE YMEHHI MTPUMEHSATh TCOPETUICCKUE 3HAHUS I OOBSICHCHHUS
bu3HYeCcKuX SIBICHUN B MPUPOJE W JUISl TPUHSITHS TPAKTUYCCKUX DPEIICHUN B
IMOBCEJIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIICHMS Pa3IUYHBIX 3aJa4 C SBHO 3aJaHHOU
dbu3nyecKkoil MOJENbI0, 3a/ad, MOAPa3yMEBAIOIIUX CAMOCTOSITEIILHOE CO3/JIaHUE
bu3nUecKol MOJeNH, aaeKBaTHOW YCJIOBHSM 3aJladd, B TOM 4YHCJE 3a1ad
WHKEHEPHOTO XapaKTepa;

NMOHMMaHUEe (U3HYECKMX OCHOB M TPHUHIIUAIIOB JCHCTBUS TEXHHUYECCKUX
YCTPONCTB U TEXHOJOTUYECKHUX MTPOIIECCOB, UX BIMSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEJILHOTO IIJIAHUPOBAHUS U TIPOBEACHUS
GU3HYEeCKNX OKCIEPUMEHTOB, aHaIW3a W HHTEpPHpeTanuy  uHOOpMAaIIH,
OTIPEJICIICHHS] IOCTOBEPHOCTH TTOJIYYEHHOTO pe3yJIbTaTa;

CO3JIJaHUE YCJIOBUHW ISl Pa3BUTHUS YMEHHUN IPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOU EATEIBHOCTH;



pa3BuTHE WHTEpeca K chepam mpodhecCHOHATHHOU AESITEIIBHOCTH, CBI3aHHON
¢ (pU3UKOIA.

B cootBerctBun ¢ TpeboBanusmu DGI'OC COO yrimyOia€HHBIH YpPOBEHb
u3ydeHus: yuyeOHoro npeamera «®Pu3MKa» Ha YPOBHE CPEAHEro OOIIEro
oOpa3zoBaHus BbIOMpaeTcss OOYyYarOUIUMUCS, I[UIAHUPYIOIIUMH MPOAOCHKEHHUE
00pa30BaHUs M0 CTIEHUATBHOCTAM (U3UKO-TEXHUYECKOTO MPOQPHIIS.

Ha u3ydenne dusuku (yriyOnEHHBIN yPOBEHb) HA YPOBHE CPEIHETO OOIIETO
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJEINIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEACIIO).

[Ipennaraemeiii B mporpamMme Mo (QuU3KNKE MepeyeHb JTa0OpaTOpPHBIX H
MPAKTUYECKUX paldOT SABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpPOBENCHUs JTA0OPATOPHBIX PabOT M OMBITOB C YYETOM WMHIUBHUAYaTbHBIX
O0COOCHHOCTEH 00yJarOIuXCHl.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblid MeTOA MO3HAHUS MPUPOIBI.

®duszuka — pyHIaMeHTalbHasg HayKa o npupoje. HayuHslil MeTo1 mo3HaHus
METO/IbI UCCIICIOBAHUS (DU3NUECKUX SIBICHUM.

DOKCIEpUMEHT U TEOpusl B Mpollecce MO3HaHusi mpuponbl. Habmionenue u
HKCIIEPUMEHT B (DPU3HUKE.

CrnocoObl m3MepeHusi (U3MUECKUX BEJIMYMH (aHAJOTOBbIE U IU(POBBIC
U3MEPUTETbHBIE TPUOOPHI, KOMIIBIOTEPHBIC TATUUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHUid  (U3MYECKUX  BeIWYUH  (a0comoTHas W
OTHOCHUTEIIbHASA).

MonenupoBanue (HU3NYECKUX SBICHUN W MPOIECCOB (MaTepuaibHasi TOYKA,
abCoIOTHO TBEPAOE TENOo, HaealibHAs >KUIKOCTb, WJICAJTbHBIM Ta3, TOUYCUHBIN
3apsn). ['unoreza. dusnyeckuii 3aKOH, TPaHUIIbI €r0 MPUMEHUMOCTH. Pu3nueckas
TEOpHUsl.

Ponp 1 mecTto ¢usznku B GOPMUPOBAHUU COBPEMEHHOW HAYYHON KapTHUHBI
MHUpa, B IPAKTUUECKON JEATEIbHOCTH JIFOICH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomul, npaKmuKym.

N3mepenue cwibl TOKa W HANPSOKEHUS B MU TMOCTOSHHOTO TOKa MPH
MTOMOIIIM aHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKoMCTBO ¢ mudpoBoi aboparopueit mo duszuke. [Ipumepsl uzmMepeHus
(bU3HYEeCKUX BEIMYUH TP MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABMXKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4M MEXaHHUKH.

Panuyc-BekTop MaTepuaabHOW TOYKHU, €r0 MPOCKIMH Ha OCH CHUCTEMBI
KoopauHar. Tpaexkropus.

[lepemernienne, CKOpOCTh (CpemHsIE CKOPOCTh, MTHOBEHHAs CKOpPOCThb) H
YCKOPEHUE MaTepuaJbHOM TOYKHM, UX MPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CrnoxeHue nepeMeIIeH U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHUE. 3aBUCUMOCTD
KOOPJAUHAT, CKOPOCTH, YCKOPEHUS U MTyTH MaTEPUAIbLHON TOUKU OT BPEMEHHU M UX
rpaduKy.

CBoOonHoe majeHue. YckopeHue cBoOOAHOro majeHus. JIBuxkeHue Tena,
OpOIIEHHOT0 TIOJ] YIVIOM K TOPHU30HTY. 3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH U
YCKOPEHUSI MaTepUaTIbHON TOUKU OT BPEMEHHU U UX TpaduKH.



KpuBosmHenHoe  nBWKeHWE. J[BMKEHHWE  MaTepuasbHOM  TOYKM IO
OKPYXKHOCTH. YTJIOBasi M JUHEHHas ckopocTh. [lepmom m wacrtora oOparieHwus.
[lenTpocTpemuTenbHOE (HOPMAIbHOE), KacaTelbHOE (TaHT€HIIMAIBLHOE) U MOJIHOE
YCKOPEHHUE MaTEpUATbHOU TOUYKH.

TexHuueckue YCTpPOWCTBA M TEXHOJIOTMYECKUE IIPOLIECCHL: CIIUIOMETD,
JNBWKCHUE CHApsIOB, LENHbIC, IIECTEpEHUYATBIE W PEMEHHBIE IEpeNadu,
CKOPOCTHBIC TU(DTHI.

JHemoncmpayuu.

Mopenb cuCTEMBI OTCUETA, WIUTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBUKEHUS.

CnocoObI HccienoBaHus JBUKECHUIA.

Wnmroctpanyst npenebHoro nepexoa 1 U3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue IBUKEHUMN C UCIIOJIb30BAaHUEM MEXAHU3MOB.

[TameHne Tes B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HabGmronenne ABMKEHHUS Tena, OpPOLIEHHOTO MOJA YIVIOM K TOPU30HTY H
TOPU30HTANIBHO.

Hamnpagiienre CKOpOCTH IPU ABUKEHUHU 110 OKPYKHOCTH.

[IpeobpazoBaHuEe yIIIOBOM CKOPOCTH B PEIYKTOPE.

CpaBHeHHME TIyTEW, TPACKTOPUN, CKOPOCTEH ABMXKEHHUS OJHOTO M TOTO XK€
T€JIa B PA3HBIX CHCTEMaX OTCYETA.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, nPAKmMuKym.

N3yueHre HEpaBHOMEPHOTO ABUKEHHS C LEJbIO ONPEIEICHNUS] MTHOBEHHOM
CKOPOCTH.

N3mepenne ycKopeHus IpU NPSIMOJIMHENHOM PABHOYCKOPEHHOM JBUKECHHUH
10 HAKJIOHHOM TUIOCKOCTH.

HccenenoBanne 3aBUCHMOCTH IIyTM OT BPEMEHM IIPU PABHOYCKOPEHHOM
JIBUKCHUH.

N3mepenne  yCKOpEHHs CBOOOTHOTO MaJICHUS (PEKOMEHI0BaHO
UCIIOJIb30BaHue U POBOIL TabopaTopun).

N3yueHune nBWXKEHUS TeNla, OpPOIIEHHOr0 ropu3oHTanbHO. I[IpoBepka
TUIIOTE3bl O MPAMOM NPONOPLMOHAIBHOM 3aBUCHUMOCTH MEXKIY JaJbHOCTBIO
noJIETa U HAYaJIbHOM CKOPOCTBIO TENA.

N3yueHne IBHKEHHUS Tella MO OKPYKHOCTH C MOCTOSIHHOM IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH NEpUOAa OOpalleHUsi KOHUYECKOTO MasTHUKA
OT €r0 IapamMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuepuumansHbie cucteMsl oTcyéra. IlpmHnmn
oTHOcuTeNnbHOCTH ['anmunes. HenHepuumanabHble CUCTEMBI OTCUETa (OIpPENEIEHUE,
MIPUMEDHI).

Macca Tena. Cuna. [IpuHIun cynepno3unmuu Cull.

Bropoii 3akoH HproTOHA 111 MaTepuaibHON TOYKH.

Tperuit 3axkoH HproTOHA U151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOM MacCCBhl.

Cuna TsxecTU. 3aBUCUMOCTb YCKOPEHHsI CBOOOJHOTO MAJCHHS OT BBICOTHI
HaJ TOBEPXHOCTBbIO IUIAHETBI M OT reorpaduueckod IMUPOTHL. JIBHxKEHUE
HEOECHBIX TeJ U X CIYTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tenma, nBuxkyiierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpEHHUsSI CKOJBXKECHHUS W CUJIa TPECHUS
nokosi. Koapduuuent tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
KUJKOCTH WJIN rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JABUKEHUS.

Hasnenue. I'mapocratnueckoe gasinenue. Cuna Apxumena.

TexHu4yeckrue yCTpPOMCTBA M TEXHOJOTHMYECKUE NPOLECCHI: MOAIIMITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habmronenue aBukeHHs Tell B MHEPLUAIbHBIX U HEMHEPLHAJIbHBIX CUCTEMaxX
OTCyY€Ta.

IIprHIUIT OTHOCUTEIBHOCTH.

Kauenne AByX HWIMHAPOB WIM ILIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBLHON CUCTEMBI OTCUETA.

CpaBHEHHE  paBHOJCHCTBYIOIIEH  MPUIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIA HA €0 YCKOPEHUE B MHEPLUAIBHOW CUCTEME OTCYETA.

PaBeHCTBO chJl, BOBHUKAIOIIUX B PE3YJIbTATE B3aUMOJCHCTBUS TEI.

W3mepenne Macc o B3aMMOIEVCTBHUIO.

HesecomocTs.

Bec tena npu yCKOpeHHOM NOABEME U MTAICHUH.

[{eHTpoOexKHBIE MEXAHU3MBI.

CpaBHEHUME CUJT TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmuKym.

N3mepenne paBHOAECUCTBYIONIEH CUJI IPU JBUKEHUM OpyCKa MO HAKIOHHOM
IUIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHU JBUXKEHHUS Opycka IO
HAKJIOHHOM IJTOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €ro MAcCCHI.



VccienoBanre 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOMIUX B TPYXHHE H
pPE3MHOBOM 00pa3siie, OT uX Jehopmaruu.

V3yueHue MBWIKEHUS CHCTEMBI TEJl, CBSI3aHHBIX HHUTBIO, IEPEKHHYTON depes
JErKui OJIOK.

N3mepenue koddduiirieHTa TpeHUs: MO BEIWYUHE YIIIOBOro KoddduimeHrta
3aBHCUMOCTH Frp(N).

HccnenoBanne nNBUXEHUS OpyCKa MO HAKIOHHOW TIOCKOCTH C MEPEMEHHBIM
KOd(pPULIMEHTOM TpEHHUS.

N3yueHne NBUXKEHUS Ipy3a Ha BaJIy C TPECHUEM.

Tema 3. Cmamuxka meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe W BpalllaTelIbHOE ABUYKEHHE
TBEpIOro Tena. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpauleHus. llinedo cuibl.
CrnoxxeHue cuil, TPWIOKEHHBIX K TBEpAOMY Teny. LIeHTp TshkecTu Tena.

Y ciioBusi paBHOBECHS TBEPAOTO Tea.

YcroitunBoe, HeyCTOMUYMBOE, O€3pa3InuHOE PaBHOBECHE.

TexHuueckne yCTpOMCTBA M TEXHOJOTHMYECKUE MPOLECCHl: KPOHIITEHH,
CTPOUTEIIbHBIN KPaH, pelIETYaThIe KOHCTPYKIIUU.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bunael paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, nPAKmMuKym.

HccnenoBanre YCIOBHI paBHOBECHS TBEPAOTO Tela, HMEIOLIETO OCh
BpalleHUS.

KoHcTpynpoBaHH€e KPOHIITEWHOB M PACYET CHII yIPYTOCTH.

N3yueHne ycTOMYMBOCTH TBEPAOTO TeJa, UMEIOLIEr0 MIOMAb OMOPHI.

Tema 4. 3akonvl coxpanenus @ mexaHuke.

Nmnynbsc MaTepuanbHON TOYKH, CUCTEMBI MaTepHUalbHbIX TOUYEK. LleHTp mace
CHUCTEMBI MaTepUAIIbHBIX TOUCK. Teopema o JBH)KEHUH IIEHTPa Macc.

NMiynbe cUiibl 1 UBMEHEHHUE UMITYJIbCa Tela.

3aKOH COXpaHEHUsI UMITYJIbCa.

PeakTuBHOE OBMKECHHUE.

MoMeHT ummyibca MarepualibHOW Touku. [lpejcTaBieHne o COXpaHEHUH
MOMEHTa UMITYJIbCa B IEHTPATbHBIX MOJISX.

PabGota cuibsl Ha MajgoM W Ha KOHEUHOM mepeMmenieHuu. ['paduueckoe
NpeACTaBICHUE PA0OThI CHUIIBI.

MoHOCTS CUJIBI.

Kunetnueckass sHeprusi MarepuajibHOW TOYKH. TeopeMa 00 H3MEHEHUH
KMHETHUYECKOW SHEPTUU MATEPUATBbHON TOYKH.



[loTeHunanbHble W HENOTEHIMANbHbIE CUJbl. [loTeHIuanbHast >HEpPrus.
[ToTenmnmanbHas sHEprus ynpyro nehopMuUpoOBaHHOW NpYXUHBL [loTeHIManbHas
DHEPIUsl TeJla B OJHOPOJHOM TIpaBUTAUMOHHOM mone. [loTeHinmanbHas sHeprus
TeJa B TPABUTALIMOHHOM T10JI€ OJIHOPOJIHOTO IIapa (BHYTpH U BHe miapa). Bropas
KOCMHMYECKAsi CKOPOCTb. TpeThbsi KOCMHUYECKAsA CKOPOCTb.

Csi3b  pabOTHl HEMOTEHIMATBHBIX CHJI C WM3MEHEHHEM MEXaHUYEeCKOU
SHEPTUU CUCTEMBI TEJ. 3aKOH COXPAHEHHSI MEXaHUYECKOW SHEPTHUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHue bepHym 01 WACAIbHOM XKUAKOCTH KaK CIEICTBUE 3aKOHA
COXPAHEHHUS] MEXaHUYECKON IHEPTUU.

TexHnueckne yCTpoOMCTBA U TEXHOJOTMYECKUE MPOLECCHL: ABUKCHUE PAKET,
BOJAOMET, KOMEpP, NPYKUHHBIM MHUCTONET, TUPOCKON, (PUTypHOEe KaTaHWe Ha
KOHbBKaXx.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE IBUKEHHUE.

N3mepeHre MOUTHOCTHU CUJIBL.

W3mMeHeHune 3Hepruu Telia Mpu COBEPLIEHUU PaOOTHI.

B3auMmHbIe IIpeBpalieHUs] KUHETUYECKOM W NOTEHLUAIBbHOW SHEPrUi IIpU
JICUCTBUM HA TEJIO CUJIbI TSYKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEPTUM MPU CBOOOIHOM MaJCHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3mepenne nMmimyibea Teiia o TOpMO3HOMY MYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOWIIE M MOLIHOCTH
CUJIBI TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCaA TEa C UMITYJIbCOM CHUJIBI.

HccnenoBanne cOXpaHEHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBUH.

N3MepeHne KNHETUYECKOW SHEPTUU TeJla 10 TOPMO3HOMY Ty TH.

CpaBHEHHE U3MEHEHUS! TOTEHIMAIbHON 3HEPTUU NPYKUHBI ¢ pabOTOMN CHUIIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHS TPHU JBIKCHHH Tella MO0 HAKIOHHOM
MIJIOCKOCTH.

Paznen 3. Moaexky/sipuast Gu3nka 1 TepMOJAMHAMUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHbBIEC TOJOXKEHUSI MOJIEKYIsipHO-KUHEeTHUeckor Teopun (MKT), wux
onbiTHOe oOocHOoBanue. Jluddysus. bpoyHoBckoe nBmKeHHE. XapakTep
JBWKEHHUST M B3aUMOJECHCTBUS 4YaCTHUI BellecTBa. MoJeau CTpPOEHUS Ta3oB,
KUIAKOCTEH U TBEPABIX TE€N U OOBSICHEHHE CBOWCTB BEIECTBA HA OCHOBE 3THX



mozeneid. Macca u  pasmepsl Mosekyn (atomoB). KosmyecTBo BemiecTsa.
[Tocrosinuast ABorajipo.

TemnoBoe paBHoBecue. TemriepaTypa u crnocoObl e€ u3mepenus. lllkana
temneparyp Llenbcus.

Mopnens uaeanbHOro ra3a B MOJEKYJISPHO-KUHETUYECKONW TEOPUU: YaCTULIBI
ra3a JBUXKYTCS] XaOTUYECKU U HE B3aUMOJEHCTBYIOT JPYT C IPYTrOM.

['a3zoBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcooTHas
temriepatypa (mkana tremneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJCIbHOM Tra3e ¢ TOCTOSHHBIM KOJUYECTBOM BemiecTBa. [ 'paduyeckoe
IIPEICTAaBIEHUE U30IIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b  MeXIQy JAaBJIE€HUEM M CpPeAHEH  KUHETUYECKOW  HBHepruei
MOCTYNATEIbHOTO TEIUIOBOTO JBUKEHUS MOJEKYJ HACAIbHOrO ra3a (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KMHETUUECKOM TEOPUH HI€aTbHOTO T'a3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEHEM
KHMHETHUYECKOW SHEPTrUer MOCTYMATENbHOTO TEIVIOBOIO JBUKEHUSA €€ YacTHII.

TexHUYecKue yCTpPOMCTBA M TEXHOJIOTMYECKUE IPOLECCHL: TEPMOMETP,
OapomeTp, MoydyeHue HaHOMaTepUasoB.

Jemoncmpayuu.

Monenu ABUKEHUS YaCTHIL BEIIECTBA.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3auckio peaqbHOro OpOyHOBCKOTO TBUKECHHUSL.

Juddys3us sxuakocTei.

Mogaens onbita IlTepHa.

[IpuTsykeHrE MOJIEKY!I.

Mopenu KpucTaqIM4ecKuX pereToK.

HabGmnroaenue u ucciieqoBaHue U30IPOLIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomul, npaKmuKym.

HccnenoBanre mporecca YCTAaHOBJICHMSI TEIUIOBOIO PAaBHOBECHS] TIPH
TEIII000MEHE MEXKITY TOpSYEil U XOJIOJHOU BOJOA.

W3yyeHne H30TEpMUYECKOro mpouecca (PeKOMEHIOBAHO HCIOJb30BaHUE
1idpoBoii 1abopaTopun).

N3yyeHnue n30X0opHOro npoiecca.

N3yuyenue nzobapHoro mnpoiecca.

[TpoBepka ypaBHEHHUS COCTOSIHUSI.

Tema 2. Tepmoounamuxa. Tennogvie mauiunbl.

Tepmonunamuueckass (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUM JJIs
TEPMOJMHAMHUYECKON cUCTeMbl. BHeliHue u BHyTpeHHUe napaMeTpsl. [lapameTpsl
TEPMOJUHAMHUYECKON CHUCTEMbl KaK CpPEHUE 3HAYEHUS BEIMYMH, OMHCHIBAIOIINX
e€ COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano TtepmoauHamMuku. (CamMONpOM3BOJIBHAs — peEJIaKCaLlUs
TEPMOJUHAMHUYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopnens wnIeanpbHOro raza B TEPMOJUHAMUKE — CHUCTEMA YpaBHEHUM:
ypaBHeHHe MenaeneeBa—KianeiipoHa u BbIpaXKeHUE JJII BHYTPEHHEN SHEPIUU.
VYcnoBrs MPUMEHUMOCTH 3TOM MOJENIN: HU3KAs KOHUEHTpALUs 4acTHUL, BBICOKHE
TEMIIEPATYpbl. BeIpakeHue Uil BHYTPEHHEW dHEPTUH OJHOATOMHOTO MIEaJIbHOIO
rasa.

KBazucratnyeckne 1 HeCTaTUIECKUE ITPOLIECCHI.

DneMeHTapHasi paboTa B TepMoJuHaMuKe. Beruncienne paboTel o rpaduky
npoiiecca Ha pPV-auarpamme.

Teronepenada  kak  crnoco0  WM3MEHEHUS  BHYTPEHHEH  SHEPIrHu
TEPMOAMHAMMYECKON  cucTeMbl 0e3  coBepuieHusi pabotel.  KonBekuus,
TEIIONPOBOJIHOCTD, U3ITy4YEHHUE.

KomnuectBo Ttemnorel. Tenno€éMkocTh Tena. YAelbHas W MOJISIpHas
TEINTIOEMKOCTH BENIECTBA. YpaBHeHHME Maliepa. YaenbHas TEmoTa CropaHus
toruBa. Pacu€r konuuecTBa TeIIOTHI mHpu Temonepenade. I[lonstue 00
anrabaTHOM Ipolecce.

[lepBblli 3aKOH TepMOAMHAMUKU. BHyTpenHss »sHeprus. KomnuectBo
TEIUIOTBI W paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEH  HHEpruu
TEPMOJUHAMHYECKON CUCTEMBI.

Bropoii 3ak0OH TEpPMOJMHAMHUKH [UJI1 PABHOBECHBIX IIPOLECCOB: YEpeE3
3aIaHHOE PAaBHOBECHOE COCTOSHHE TEPMOJUMHAMUYECKONM CHCTEMBI IPOXOJUT
€AMHCTBEHHAs aguadarta. AOCONIOTHAS TeMIepaTypa.

Bropoii 3aKOH TEpMOJMHAMHUKHM JUII  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOJKHO IepeaTh TEIUIOTY OT O0jiee XOJIOAHOTO Tena K 0ojiee HarpeTomy 6e3
komneHcanuu (Kinaysuyc). HeoOpatumocTs NpUpOIHBIX MPOLIECCOB.

[TpuHummne! geictBus TernoBbix MamuH. KITJI.

MakcumansHoe 3Hauenue KII/. Hukn Kapno.

OKOJIOTUYECKHUE ACTIEKTHI MCITOJIB30BAHUS TEIUIOBBIX ABUTaTenen. TemnoBoe
3arpsI3HEHNUE OKPYKAIOIIEH CPEBI.

TexHUYeCcKHe YCTPOICTBA M TEXHOJIOTMYECKHE IPOLECCHI: XOJOAWIBHUK,
KOHJUIIMOHEp, JMU3ENbHBIA U KapOIOpAaTOpHBIA ABUTATeNd, MapoBas TypOuWHa,
MOJIyYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3ALUSA «TEMJIOBBIX» OTXOJOB C
MCIOJIb30BAaHUEM TEIJIOBOTO HAcOCa, yTHIIM3aLUsl OMOOPraHMYECKOr0 TOTIUBA IS
BBIPAOOTKH «TEIUIOBOM» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenune temneparypsl Mpu ainadaTUYECKOM PACIIUPEHUH.

Bo3aymHoe orauso.

CpaBHEHUE yENbHBIX TEINIOEMKOCTEN BEIIECTB.



CnocoObl U3MEHEHUSI BHYTPEHHEH SHEPTUH.

HccnenoBanne annabaTHOTO MpoIecca.

KoMmnbroTepHble MO TEMIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmukKym.

N3mepenue yaenbHOU TENI0EMKOCTH.

HccnenoBanne nponecca OCThIBAHUS BEIIECTBA.

HccnenoBanne aaunabaTHOro Imporiiecca.

N3yueHne B3aMMOCBS3M JHEPTUM MEXMOJICKYJISIPHOTO B3aUMOJACHCTBUS H
TeMIepaTypbl KUIIEHUS KUJIKOCTEH.

Tema 3. Acpecammnivie cocmoanus eeuyecmea. Pazoevie nepexoowl.

[TapooOpazoBanne u KoHjaeHcanusa. McmapeHue W KumeHue. Y eiabHas
TEIJI0Ta MapooOpa3oBaHUsI.

HacpllieHHble W HEHachlllleHHble TMapbl. KayecTBeHHass 3aBUCUMOCTH
IJIOTHOCTHU W JABJICHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYPbl, UX HE3aBUCHUMOCTH
0T 00BEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKMJIKOCTH.

BnaxxocTb Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTbD.

TBépnoe Teno. Kpucrainuueckue u amopdHbie Tena. AHU30TPONHMS CBOWCTB
kpuctauioB. I[l1aBneHne W Kpuctainuzauus. YJelbHasg TEIUIoTa ILJIaBJICHUA.
CyOnumarnus.

Jedopmanmu TBEpmoro Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmaruii.

TemnoBoe pacmupeHue KXUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JUHEWHOE
pacuupeHue. AHrapMOHU3M TEIIOBBIX KOJIEOAHUI YacTHUI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpPTUH B (PA30BBIX MMEPEXOIaX.

VYpaBHeHue TeroBoro daisaHca.

[ToBepxHocTHOE HaTsKeHHE. Koa(hPUIMEHT MOBEPXHOCTHOTO HATSKCHHS.
Kanunnspusie saBiaeHus. J[aBiaeHne no1 UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTpPOMCTBA M  TEXHOJOTMYECKUE TIPOLIECCHL:  KUIKHUE
KPUCTAJUIbl, COBPEMEHHBIE MATEPHUAIIBI.

Jemoncmpayuu.

TerioBoe pacmmupeHue.

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenune. Kunenue npu noHM>XKEHHOM JIaBJICHUM.

N3MepeHue Cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OMNBITH ¢ MBUTBHBIMU TIEHKAMH.

CmaunBaHue.



KanunnspHsie siBIeHUS.

Mopaenn HeHBIOTOHOBCKOM YKUIKOCTH.

CriocoObl U3MepEeHHUs BIAXKHOCTH.

HccenenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunbr negopmanuii.

Habnronenune manbix aedopmaruii.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3yudeHne 3aKOHOMEPHOCTEN UCIaPEHUS KUJIKOCTE.

N3mepenue yaenpHON TEIIOThI IUIABICHUS JIbA.

N3ydeHne CBOMCTB HACBIIEHHBIX IIAPOB.

H3mepenne aOCOMIOTHON BIIAKHOCTH BO3JyXa M OIIGHKAa MAacChl MapoB B
IIOMELIECHNH.

N3mepenue kodpuimenTa NOBEpXHOCTHOTO HATSHKEHHUS.

N3mepenune moaynst FOHra.

HccnenoBanve 3aBUCUMOCTH  Jedopmaluud  pe3HMHOBOro obpasma OT
MIPUJIOKEHHON K HEMY CHUJIBI.

Pa3znen 4. JDiaekTpoauHaMuKA.

Tema 1. dnekmpuueckoe noe.

OneKkTpu3aums Ten U €€ MPOSBICHUs. JJNEKTpUYECKUM 3apsan. JlBa Buna
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAIEKTPUKA W  IOJYIPOBOIHHKHU.
DNeMeHTapHbId BJIEKTPUYECKUM 3apsan. 3aKOH COXPAHEHUS! JIIEKTPUUYECKOIO
3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsabl. 3akoH KyioHa.

DinekTpruueckoe noje. Ero neiicTeue Ha 3JIEKTPUUECKUE 3aPsiIblL.

Hanpsok€éaHocTs  anekTpudeckoro  nosst.  [IpoOuHwiii  3apsa.  Jlunuwm
HaNpsHDKEHHOCTH AJEKTPUYECKOro nojst. OHOPOIHOE IIEKTPUUYECKOE TTOJIE.

[ToTeHMaNbHOCTh AIEKTPOCTATUYECKOTO IMOJA. Pa3HOCT NMOTEHUMAIIOB H
HanpsbkeHue. [loTeHnumanbHas dSHeprus 3apsga B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIHaN ANEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSIKEHHOCTH TOJSA U PAa3HOCTU
MOTEHIUAJIOB JJI1 DJIEKTPOCTATUYECKOTO0 ToJisl (KaKk OJHOPOJHOTO, TaK U
HEOJAHOPOJHOTO).

[IpuHIMT CyNIEpNO3ULUN SJIEKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsnpa. Ilome paBHOMepHO 3apsbkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsHKEHHOTO Mo 00bEéMy Imiapa. Ilone paBHOMEpPHO 3apsHKEHHOU
OECKOHEYHOM TIOCKOCTU. KapTuHbl JUMHUNA HanpsKEHHOCTH JTHX MOJEH U
AKBUIIOTEHIUAIbHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B JIEKTPOCTATUYECKOM I0JIE. Y CJIOBUE PABHOBECHS 3apsI/IOB.

JvsnexTpuku B AIEKTPOCTATUYECKOM noJie. Jlnsnexrpruueckas
IIPOHUIIAEMOCTD BEIIECTBA.



Konzencarop. DIIEKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD IIIIOCKOTO
KOHJIEHCATOopa.

[TapannenbHOE cOeTMHEHUE KOHIeHCaTOpoB. [locnenoBarenbHoe coequHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsyKEHHOr0 KOHAEHCaTopa.

JIBrKeHue 3apsyKEHHOM YacTULIBI B OJTHOPOJHOM 3JIEKTPUYECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: DIEKTPOCKOII,
AIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3allluTa, 3a3€MJICHHE BJIEKTPONpuOOpOB,
KOHJIeHCcaTopkl, reneparop Ban ne ['paada.

Hemoncmpayuu.

Y CTpONUCTBO Y MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

DIEKTpUUECKOE TOJIE 3aPSKEHHBIX IIIAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3apSKEHHBIX IJIACTHH.

Mogens anekTpoctatudeckoro reueparopa (Ban ne ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DnekTpocTaThyecKas 3anuTa.

YCTpONCTBO U IEMCTBUE KOHAEHCATOPA IMMOCTOSSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
MJIACTUH, PACCTOSHUS MEXIY HUMH U JUICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUYECKOTO OIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apszKa 1 pa3psKka KOHJIEHCATOpa Yepe3 Pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKmuKym.

OneHka cui B3auMOJEHCTBHS 3apSyKEHHBIX TEJI.

HabGnronenue npeBpaleHus SHEPTUH 3apsHKEHHOTO0 KOHAEHCATOpa B SHEPTHIO
U3ITyYEHHs CBETOINOAA.

N3ydeHne npoTekaHus TOKa B LIENHU, COACPIKAILIECH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH ITOTEHIMAJIOB (HampsiKEeHUs ) pu
MOCJIEN0BATENBHOM COEAMHEHNN KOHIEHCATOPOB.

HccenenoBanue paspsiga KOHASHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmosannwlil 31eKmpudecKuii mok.

Cuia Toka. IIocTOSAHHBIN TOK.

VYcnoBus CynieCTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. MCTOYHMKH
toka. Hanpspkenne U u DJ1C &.

3akoH Oma 11 y4acTKa LEeTu.

DNeKTpUIECcKoe COIPOTHBIICHHE. 3aBUCUMOCTh CONPOTHUBIICHUS
OJIHOPOJHOTO TPOBOJHMKA OT €ro JJWHBI M IUIOMIAJAN MOMEPEYHOTO CEYECHUSI.
VY enpHOE CONPOTHUBIIEHUE BEILIECTBA.

[TocnenoBaTenpHOE, MapAJIEIBHOE, CMEIIAHHOE COEAUHEHUE MTPOBOAHUKOB.
Pacuét pa3BeTBn€HHBIX nekTpudeckux mnemneit. [Ipasuna Kupxroda.



Pabota snexrpuueckoro Toka. 3akoH xoyns—Jlenna.

MOIIHOCTE 3JIEKTPUYECKOrO0 TOKa. TeroBas MOIIHOCTb, BbIJIEIs€Mas Ha
pe3ucrope.

DOJIC um BHYTpEHHEE COIPOTUBIICHHWE HWCTOYHMKA TOKa. 3akoH Owma g
MOJIHOM  (3aMKHYTOM) DJIGKTPUYECKOW Ienu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambikanue.

KonzeHncaTop B ienu OCTOSIHHOTO TOKA.

TexHu4yeckre yCTpOMCTBA W TEXHOJOTHYECKHE IIPOLIECCHI: aMIEPMETD,
BOJIbTMETP, PEOCTAT, CYETUUK IIIEKTPUYECKON IHEPTUU.

Hemoncmpayuu.

W3mepeHne cuiibl TOKA U HaIIPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/A.

3aBUCUMOCTh COIPOTHUBIICHUS] LUUIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IUJIOIIA/IH TTOTIEPEYHOTO CEUYEHHS M MaTepHraa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT CONIPOTUBIIEHHUS IPU TOCTOSIHHOM
HaIPSKEHUH.

[Ipssimoe nzmepenne DJIC. KopoTkoe 3aMbIkaHNE ralbBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

CrnocoObl coeTMHEeHNsI HICTOYHUKOB Toka, D/]C GaTtapeil.

HccnenoBanre pa3sHOCTH MOTEHUIMATIOB MEXY IMOJIOCAMH MCTOYHUKA TOKa
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKkmukKym.

HccenenoBanne CMENIAHHOTO COEUHEHHS PE3UCTOPOB.

N3mepenne yaenbsHoro COnpoTUBIIEHUS IPOBOJHUKOB.

HccnenoBanue 3aBUCHUMOCTM CWJIBI TOKAa OT HAOpPsDKEHMS Ul JIAMIIBI
HaKaJINBaHUS.

YBenuuenue npejena u3MepeHus: ammepmeTpa (BOJIbTMETPA).

N3mepenune 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS NCTOYHUKA TOKA.

Uccnenosanne 3aBucuMoctd DJIC ragpBaHMYECKOr0 3JEMEHTA OT BPEMEHHU
IIPU KOPOTKOM 3aMBIKAHHH.

HccnenoBanne pazHOCTU MOTEHLIHMAIOB MEXAY IMOJOCAMU HCTOYHMKA TOKA
OT CHJIBI TOKA B LIETIH.

HccenenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH MCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toku ¢ paziuunvix cpeoax.

OJIEKTpUYECKasi MPOBOAUMOCTh  PA3JWYHBIX  BEIIECTB.  JJIEKTPOHHAs
IIPOBOJAUMOCTb TBEPABIX METAJJIOB. 3aBUCHMOCTH COINPOTUBICHHUS METAIOB OT
TemiiepaTypbl. CBEpXIPOBOAUMOCTb.



DIIEKTPUYECKU TOK B BaKyyMe. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKH. CobOcTBeHHas u puMecHast MIPOBOANUMOCTD
noJiynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lonynpoBogHUKOBBIE TPUOOPHI.

OJIEKTPUYECKUA TOK B DJIEKTPOJIMTAX. DJIEKTPOJUTHYECKAs AUCCOLMALINS.
DnekTponus. 3akoHbl Dapajnes 11 AIEKTPOIIn3a.

DJIEeKTpUUYECKUd TOK B Tra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
paspsa. PaznuuHble TUIIBI CAMOCTOATENBHOTO pa3psana. Monnus. [lmazma.

TexHuyeckne ycCTpoWCTBA M NPAKTUUYECKOE MPUMEHEHHUE: Tra3opa3psiaHbIe
JIAMIIbI, SJIEKTPOHHO-JTydeBass TpyOKa, IOJIYNPOBOJHUKOBBIE MPUOOPHI: JTUOJ,
TpaH3UCTOp, (HOTOAMON, CBETOAUOJ, TalbBaHUKA, paUHUPOBAHUE MEJH,
BBITIJIABKA ATIOMHUHUS, SJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COPOTUBJICHUSI METAJIJIOB OT TEMITEPATYPBHI.

[IpoBOAMMOCTB 3NEKTPOITUTOB.

3akoHsbI nekTposn3a Papazes.

HckpoBou pa3psia ¥ MPOBOJAUMOCTD BO3yXa.

CpaBHEHUE TPOBOAMMOCTH METAIIJIOB U MOIYTIPOBOJHUKOB.

OHOCTOPOHHSS IPOBOIUMOCTD THOJIA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKkmukKym.

HaGmronenue snexktposusa.

N3mepenue 3apsaa OqHOBAIEHTHOIO HOHA.

HccnenoBaHnne  3aBUCUMOCTM  CONPOTHUBIICHUS  TEPMOpPE3UCTOpa  OT
TeMIIepaTyphl.

CHsiTHE BONBT-aMIIEPHON XaPAKTEPUCTUKH THOJA.

Du3nYecKni MPAKTHKYM.

CriocoOb1 m3MepeHus (PU3NIECKUX BEIMYHMH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIIOTHBIC U OTHOCUTEJIHHBIE MOTPEITHOCTH U3MEPEHHUN (PU3UYECKUX BEJIUYHH.
OneHka rpaHul NOTPEIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MUecKuX BEJIMYMH, TPOBEPKA NPEIJIOKEHHBIX THMNOTE3 (BbIOOp U3 pPadoT,
OMMCAHHBIX B  TEMATUYECKUX  pa3lieliaXx «YUEHUYECKUW  SKCIIEPUMEHT,
n1abopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIe CBS3H.

N3yuenne kypca Qusuku yriyOnénHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCS ¢ YUYETOM COJIEPKATEIBbHBIX MEXIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUuKH, OUOJIOTUH, XUMHUH, TeOrpauu U TEXHOJIOTHH.

Meosicnpedmemnule NOHAMUA, CEA3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20
nO3HAHUA: SBIICHWE, HAy4YHBIH (DaKT, rurmotesa, (pU3MvecKas BETWYMHA, 3aKOH,



TeOpusi, HaOJIIOJICHHE, DSKCIIEPUMEHT, MOJEIUPOBAHUE, MOJENIb, H3MEpPEHHUE,
MOTPENTHOCTU U3MEPEHHM, U3MEPHUTENbHBIE TPUOOPHI, I pOoBast 1a00paTOpHs.

Mamemamuka: pelieHWEe CHUCTEMbl YypaBHeHUH. JIuHeitHas QyHKIuS,
napabona, runepbosna, ux rpapuku u cBoiictBa. Tpuronomerpuueckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECCTBO.
BekTopsl 1 X MPOEKIIMHU HA OCH KOOPJIUHAT, CIIOKEHNUE BEKTOPOB.

buonozusa: mexannyeckoe NBUKEHUE B KUBOM mpupojae, auddysus, ocMoc,
TEMJI000MEH JKHUBBIX OPTaHM3MOB, TEIJIOBOE 3arps3HEHHE OKPYKAIOIIEH Cpebl,
yTUIU3alUsl OWOOPTraHMYECKOTO TOIIMBA JJIsI  BBIPAOOTKH  «TEIUIOBOM» U
AIIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKECHUE Y KaWJUISIPHBIC SIBJICHUS B IPUPO/IE,
AIEKTPUUYECKUE SIBJICHUS B KUBOU MPUPOJIE.

Xumusa: NHUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYI,
MOJIb BEIIECTBa, MOJISIpHAsE Macca, IMOJydYeHHE HaHOMATepUuajoB, TEIUIOBBIE
CBOMCTBa TBEPABIX TN, KUAKOCTEH U Ta30B, KUAKHAE KPUCTAJIIbI, DICKTPUUECKUE
CBOMCTBa METAJIJIOB, PJIEKTPOIUTUYECKAS TUCCOLUAIINS, TabBaHUKA, JICKTPOHHAs
MUKPOCKOTIHSI.

TI'eocpagpun: BnaxxHoCTh BO3AyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozcusa: npeoOpa3zoBaHuE ABUKEHUN C MCHOJb30BAaHUEM MEXAHU3MOB,
y4ET CYXOro W KHUJIKONO TPEHHS B TEXHUKE, CTAaTHUYECKUE KOHCTPYKIIUU
(KpOHIITEIH, peméryaTble KOHCTPYKIMU), UCIOJIb30BAHUE 3aKOHOB COXPaHCHUS
MEXaHUKU B TEXHHUKE (TUPOCKOM, BOJOMET W JAPYrUE), NBUraTelib BHYTPEHHETO
cropanusi, mapoBas TypOuHa, OBITOBOM XOJOIUIBHUK, KOHJIUIIUOHEDP, TEXHOJIOTHH
MOJIy4YeHUs] COBPEMEHHBIX MATEpHUAJIOB, B TOM YKCJIE HaHOMATEPHAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3aIUTa, 3a3€MJICHUE 3JIEKTPOIpPUOOpOB,
razopaspsiiHbIE JTaMIIbl, TOJIYIPOBOJHUKOBBIE MPUOOPHI, raJbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMMKA.

Tema 4. Macnummnoe no.e.

B3anmopnelcTBE TOCTOSAHHBIX MArHUTOB M IMPOBOJHUKOB C TOKOM.
MarautHoe mone. Bekrtop MarHuTHOM wuWHaykuuu. [IpuHnoun cynepno3unuu
MAarHUTHBIX TOJIEH. JINHUM MarHUTHOW WHTYKIIHH.

MarauTHoe 1oJie MPOBOJAHUKA C TOKOM (TIPSMOTO MPOBOJHUKA, KATYIIKA U
KpyroBoro Butka). OnsIT Jpcresa.

Cuna AMnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna Jlopennia, e€ HanpaBieHUE U MOYIb. J[BHokKeHHE 3apsKEHHOM YacTHUIIbI
B OJTHOPOJTHOM MarHuTHOM TMoJjie. Pabota cunsl Jloperna.

MarnauTHoe 1nose B BeuiectBe. PeppoMarHeTUKy, napa- U TUaMarHeTHKH.



TexHuueckue YCTpOfICTBa N TCXHOJOIMYCCKHC IPOLCCChI: IMPUMCHCHUC

MTOCTOSTHHBIX MAarHuTOB, AJIEKTPOMAarH1TOB, TECTEP-MYJIBTUMETD,
AIEKTPOABUTATEL SIKOOH, YCKOPHUTEIH dJIEMEHTapPHBIX YaCTHII.
Jemoncmpayuu.

Kapruna  nuHMA  WMHAYKOMM ~ MAarHATHOTO — IOJAS  IIOJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa muHUN MAarHUTHOW MHAYKIHH TOJIS JUIMHHOTO IIPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOI'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKA C TOKOM.

B3aumopenicTere 1ByX NIPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIoOpeHIIa Ha HOHBI SJIEKTPOJIUTA.

Habmronenue nBU»KeHUs My4yKa 3JIEKTPOHOB B MAarHUTHOM TOJI€.

[TpuHUIMO NEHUCTBUS ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTOAJIEKTPUUECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, npaKmMuKym.

HccenenoBanre MarHuTHOTO I10JIS1 TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB eppOMarHeTUKOB.

HccenenoBanne NeMCTBUS MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenue cuibl AMmrepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

OmnpeneneHne MarHUTHOW MHIYKIIMHA Ha OCHOBE U3MEPEHUS CUIIBI AMITepa.

Tema 5. InekmpomacHumnan UuHOYKYUAL.

SIBiieHUE DJIEKTPOMArHUTHOM MHAYKUMH. IlOTOK BekTOpa MAarHUTHOM
maaykuun. JJC umHAyKOMU. 3aKOH 3JIEKTPOMArHUTHOW uWHAyKuuu Papajes.
Buxpesoe anekrpuueckoe none. Toku Dyxko.

O/1C mHAayKUMM B NPOBOJHUKE, ABMKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HMHAYKTUBHOCTHM B LENHM NOCTOSIHHOIO TOKA.
SAsnenne camonnaykuuu. IJ1C caMOUHIYKIUU.

DOHeprus MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTMYECKHUE MPOLECCH: MHAYKIMOHHAS
IIeYb, COJICHOMU/, 3aIIUTa OT JIEKTPU3ALHNH TEJ MPU JABUKEHUH B MAarHUTHOM I10JIE
3eMIIH.

Hemoncmpayuu.

HabGnronenue siBiaeHUs 3JIEKTPOMAarHUTHOM UHTYKIIWU.

HccnenoBanne 3aBucumoctd OJIC MHAYKIHM OT CKOPOCTH W3MEHEHHS
MAarHUTHOI'O MOTOKA.



[IpaBuito Jlenna.

[Tamenne MarauTa B aJlOMUHHUEBOM (MeIHON) TpyOe.

SIBneHne caMOMHIYKIMH.

HccnenoBanne 3aBucumoctd I/IC caMOMHAYKIMU OT CKOPOCTU M3MEHEHUS
CHJIBI TOKA B LIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, npaKmuKym.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOW HHTYKLIWH.

Omnpenenenne MHAYKIUU BUXPEBOTO MArHUTHOT'O ITOJISL.

HccnenoBanuve siBICHUS CAMOWHIYKIIHH.

COopka MoJIeaH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nen 5. Kosie0anus v BOJIHEI.

Tema 1. Mexanuueckue Kon1edanus.

Komnebarensnasg cucrema. CBoOOIHEIE KOI€OaHMS.

["apmonunyeckue konebanus. Kunemarnueckoe U JTMHAMHUYECKOE OMHUCAHUE.
DHepreTHYecKoe ONMUCAHUE (3aKOH COXPaHEHUsS MEXaHUYECKOW 3Hepruu). BeiBoa
JMHAMHYECKOTO OMMCAHUs FapMOHUYECKHX KOJIeOaHUN M3 UX SHEPreTUYEeCKOro u
KMHEMaTU4ECKOr0 ONHUCAHMUS.

Ammutyna u ¢asza konebanui. CBA3b aMIUIMTYIbl KOJEOAHUI HMCXOAHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHUM €€ CKOPOCTH M YCKOPEHUSI.

[lepuog u uactora kosnebanuid. Ilepuon manbix CBOOOJHBIX KoJieOaHUI
MaTeMaTH4ecKoro MasTHuka. Ilepuox cBOOOAHBIX KoJeOaHUN MPYKUHHOTO
MasITHHKA.

[Tonsitue o 3aryxatouux kKonedanusx. Beinyx)aeHHbie konedanus. Pezonanc.
PesonancHass kpuBasd. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKONICOaHUSI.

TexHUUeCKHe yCTPONCTBA U TEXHOJOIMYECKUE MPOLIECCHI: METPOHOM, Yachl,
Kayelly, My3bIKaJIbHbI€ HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuck K0nedaTeIbHOrO ABUKEHHUS.

Habnonenne He3aBUCUMOCTH MEPUOJIa MallbIX KoyiebaHH rpy3a Ha HUTH OT
AMIUIUTY JIbI.

HccnenoBanue 3aTyxaromux KoieOaHuil ¥ 3aBUCUMOCTH Mepruoaa CBOOOIHBIX
KOJI€OaHUM OT COMPOTUBIICHUSI.

Hccnenoanue kojiebaHUM Tpy3a Ha MACCHUBHOM TMpYXHHE C LEJIbIO
dbopMupoBaHUs MpeICTaBICHUN 00 WeabHON MOJENN IPYKHHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU NP KoJIeOaHUIX Ipy3a Ha MpYKUHE.

HccnenoBanre BbIHYKICHHBIX KOJIEOAHUN.

HaGmronenue pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKMUKym.



W3mepenne mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSHOIO M MPYKUHHOTO
MasITHUKOB.

N3ydeHne 3aKOHOB JIBU)KEHUS TeJla B X0J€ KOJICOaHUH Ha YIIPYTOM I10/IBECE.

N3yuyeHue ABUKEHUS] HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPY>KMHHOM MasTHHUKE.

HccnenoBanre yObIBaHUS aMIUTUTY/IbI 3aTyXalOIINUX KOJIEOAHUM.

HccnenoBanre BBIHYKICHHBIX KOJICOAHUN.

Tema 2. InekmpomazcHumHubsle KO1eOAHUA.

Konebarenpubiit KOHTYp. CBOOOJHBIC AJIEKTPOMArHUTHBIE KOJIeOaHUs B
uaealbHOM KoJie0aTenbHOM KOHType. Popmyrna TomcoHa. CBsA3b aMILIUTYIbI
3apsiia KOHJEHCcAaTopa ¢ aMIUIUTYI0M CHIIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHUS SHEPTUU B HJI€aTbHOM KOJIeOaTeIbHOM KOHTYE.

3aryxaromue JIEKTPOMAarHUTHBIE Kosie0aHusl. BbIHYXI€HHbBIE
AIIEKTPOMAarHUTHBIE KOJIeOaHusl.

[lepemenHbli TOK. MOIIHOCTE NEPEMEHHOTO TOKA. AMIUIMTYAHOE W
JeicTByIOIIee 3HAUYEHHWE CHUJIBI TOKAa W HANpsOKEHUS MpH pa3indHoil dopme
3aBUCUMOCTH IIEPEMEHHOI0 TOKA OT BPEMEHH.

CuHyconJanbHbIi NEPEMEHHBIA TOK. Pe3uCTOp, KOHIEHCATOp M KaTylIKa
WHIYKTUBHOCTH B LENHM CUHYCOMJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onanc HanpspKeHH.

Uneanbupiii  Tpancopmartop. IlpomsBoncTBo, mepegada U moTpebiIeHUE
IIEKTPUYECKON SHEPTUH.

OKOJIOTUYECKUE PHUCKU TMPU MPOU3BOACTBE 3IIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUS AJIEKTPOIHEPTUH B IOBCETHEBHOM KU3HH.

TexHnueckre yCTpOMCTBA M TEXHOJOTHYECKHUE MPOLECCHL: SIEKTPUUECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOI0 TOKA, JIMHUM JJIEKTponepeaay.

Hemoncmpayuu.

CB0OOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHUS.

3aBUCUMOCTb 4aCTOThI CBOOOJHBIX KOJEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuorpaMMsbl 3J€KTPOMAarHUTHBIX KOJIeOaHuH.

['enepaTop He3aTyXalolUX JIEKTPOMArHUTHBIX KOJIEOaHUN.

Mopenb 3JIEKTpPOMarHuTHOTO T€HEPATOpa.

BbIHyX/I€HHbIE CUHYCOUJAIbHBIE KOJIEOaHUS!.

Pesucrop, karymka MHIYKTMBHOCTH M KOHJAEHCATOpP B LIENU NEPEMEHHOIO
TOKaA.

Pe3oHanc nmnpu mMocCiIenOBAaTEIbHOM COEIMHEHUU PE3UCTOpPA, KaTyLIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Y CcTpOKCTBO ¥ IPHUHIIMI ICUCTBUS TpaHcPopMaTopa.



Mopens JIMHUY 3JIEKTPONEPEIAYN.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3yuenue Tpancpopmaropa.

HccenenoBanne MEpeMEHHOTO TOKA 4epe3 IOCIENOBATEIbHO COCIUHEHHBIE
KOHJIEHCATOP, KaTyLIKy U PE3UCTOP.

Habnrogenue 3;eKTpoOMarHiTHOTO pE30HaHCa.

Hccnenoanue paboThl HCTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60IHDL.

MexaHnudeckue BOJHBI, YCJIOBHS UX pacnpocTpaHeHus. llomepeunsie u
IpOJOJIbHBIE BOJHBL lleproa, CKOpOCTh pacHpoCTpaHEHUs W JJMHA BOJIHBL
CBoiicTBa MEXaHMUYECKHUX BOJH: OTpa)keHHE, NpelIoMiIeHHe, MHTephEepeHLUs U
nudpaxims.

3Byk. CkopocThb 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymOBOE€ 3arpsiI3HEHUE OKPYKAKOLIEN CPELBI.

DNEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTauss BEKTOPOB B AJIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPa)X€HHUE,  IPEIOMIICHHE,
noJispu3anus, uaTepdepeHuns u qudpakius.

[lkana 351eKTpOMarHUTHHIX BOJH. [IpuMeHeHne 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHUMTBI paaUOCBA3U U TEAEBUICHUS. Panuonokanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAKOLIEH CPEBI.

TexHuueckue yCTpONCTBA U MPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJbHbIC
WHCTPYMEHTBHI, pajap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tene@oH, CBY-neus,
yJIbTPa3BYKOBas IMATHOCTHKA B TEXHUKE U MEUIIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacpoCTpaHEHUE MOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Koneobmromieecs Teno Kak MCTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOaHUN.

HabGnronenune orpaxeHus: M NpeJOMIICHHS] MEXaHUYECKHUX BOJIH.

Hab6monenune natepdepenninu u qudpakiini MEXaHUYECKUX BOJTH.

AKYCTUYECKHI PE30OHAHC.

CBolicTBa yibTpa3ByKa U €ro NpuMeHEHUE.

HabGmronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOU H
4aCTOTOHN KOJeOaHMiA.

HccnenoBanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE,
npesioMJIeHUe, Moiaspu3anus, Audpakuus, uHTephepeHIus.

OO6Hapy:xeHue nHPpaKpacHOTO U yIbTPAPHUOTIETOBOTO UITYUCHUH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmuKym.



N3ydeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenne pacupocTpaHEeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsAmMonuHeHOEe paclpOCTpaHEHUE CBETa B OAHOPOJHOU cpene. Jlyu csera.
ToYyeuHbI UICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaxkeHusi cBeTa. [locTpoenne n3oOpakeHuil B
iockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomienue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelh
npenomieHusi. OTHOCUTENBHBIN MOKa3aTelb MpeaoMiieHus. [IoCTOSHCTBO 4acTOThI
CBETAa M COOTHOILICHWE JUJIMH BOJH IMPH NEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpa”ully paszelnna IByX ONTUYECKUX CPEX.

Xon nmydeit B mpusme. [ucnepcust cBera. CloXHBIM cOCTaB 0€JIOro CBETa.
LIBer.

[TonHoe BHyTpeHHEe OTpakeHue. lIpenenbHblili yroa mojHOrO BHYTPEHHETO
OTpaKEHUS.

CobOuparomue W pacceuBaronde JUH3BL. ToHKas jauH3a. DPOKyCHOE
paccTosiHUE U ONTHYECKash Cuja TOHKOM JIMH3BL. 3aBUCHUMOCTH (POKYCHOIO
paccTosiHUS TOHKOW C(hepruyecKol JMH3BI OT €€ TE€OMETPUM M OTHOCUTEIBHOIO
MOKa3aTess MPeIOMIICHHUSL.

®opMyJiia TOHKOW JUH3BL. Y BEIMYECHUE, TABAEMOE JTUH30M.

Xoa dyda, MPOLIEANIETO JIMH3Y IOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontudyeckod ocu. IlocTpoeHne wu3zo0pakeHUW TOYKM M OTpe3Ka TMPsSIMOU B
COOMPAIOIINX U PACCEUBAOIINX JIMH3aX U UX CUCTEMAaX.

Ontuueckue mpubopel. Paspemaromniasi cnocoOHOCTh. [71a3 Kak onTuyeckas
CUCTEMA.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. Wutepdepenmus cBera. KorepeHTHbIE HUCTOYHUKH.
VYcnoBust HaOMOACHUS MAaKCHUMYMOB M MHHUMYMOB B HHTepQEpEeHIIMOHHON
KapTUHE OT JIByX KOT€PEHTHBIX HCTOYHHMKOB. [IpuMepbl Kinacchueckux
UHTEPPEPECHITMOHHBIX CXEM.

Hudpakuus cBera. [udpakuuonHas peméTka. YcCIoBuUe HaOMIOACHUS
[JIaBHBIX ~MAaKCMMyMOB TIpM  MaJCHUM MOHOXPOMATHYECKOIO CBE€Ta Ha
TU(PPaKIIMOHHYIO PEIIETKY.

ITonapusanus caera.

TexHnueckne YCTpPOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: OYKH, JIyIa,
nepuckon, (oroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
ONTHKH, BOJIOKOHHAS ONTHKA, TU(PpaKIIMOHHAS peIIéTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue NpeaoMIIEHUs CBETA.

Habmroenue noiaHoro BHyTPEHHETo oTpaskeHusl. MoJiesib CBETOBO/Ia.

HccnenoBanre XoJa CBETOBBIX IIYYKOB 4Yepe3 IUIOCKOMApaJIebHYIO
IUTACTUHY U IPU3MY.

HccnenoBanue CBONCTB U300payKEHUM B JTMH3AX.

Mopenu MUKpPOCKOIIa, TeJIeCKOomna.

Hao6monenne naTepdepeHIny CBETA.

HaGmronenue BETOB TOHKHUX IJIEHOK.

HaOmronenue nudpakiuu cBera.

N3yyenue nuppakinoOHHON PEIETKY.

Hab6mronenune nudpakiimoHHOTO CIIEKTpA.

HabGmroienre nucnepcuu cBera.

Habmronenue nonsipu3aiuu cBeTa.

[TpumeHeHne noaApouaA0B ISl U3YUECHHS] MEXaHUUECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKyM.

W3mepeHune nokasaTesis IpeaoMIIEHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSL OT BemiecTBa (Ha
IpUMEPE KUIKUX JIUH3).

N3mepenne poKyCHOTro pacCTOSIHUS pacCeUBAOIINX JTUH3.

[Tonmyyenue n300paxeHusl B CUCTEME U3 INIOCKOTO 3epKaJia U JTUH3BI.

[Tonmyuenue n3o0pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue Te1eCKOMUYECKUX CUCTEM.

Hab6monenune nudpakiuu, uHTepYEepeHny U MoJIsipru3alii CBeTa.

N3yuyeHue nosspu3anyy CBeTa, OTPAKEHHOTO OT MOBEPXHOCTH JIU3JIEKTPHUKA.

N3yuenne naTepdepeHInm 1a3epHoro U3IyuyeHus Ha IByX LIENAX.

Habnronenue aucrnepcum.

HabGmonenne u uccienoBanue qudpaKkiimoOHHOTO CIIEKTpa.

N3mepenue JIMHbI CBETOBOM BOJIHBI.

[TonyyeHue cnekTpa U3Iy4EHUs CBETOAMOAA MPU MOMOUIU AU(PAKIIMOHHON
PELIETKHU.

Pa3znes 6. OcHOBBI cIeUAJIBLHOM TEOPUH OTHOCHTEJIbHOCTH.

['paHunbl  OPUMEHUMOCTH  Kjaccudecko — mexaHuku.  I[locTynatel
CHEeIUANTbHOW TEOPUH OTHOCUTEIIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. [IpeoOpazoBanusi  JlopeHiia.
VYcnoue npudMHHOCTH. (OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeJlJIEHUE
BPEMEHU U COKPAIICHUE JUTHHBI.

DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEISITUBUCTCKOW YaCTHUIIbI. JDHEPTHs
MIOKOSI.



TexHuyeckre YCTpOMCTBA M TEXHOJOTHMUYECKUE MPOIECChl: CIyTHUKOBBIC
NPUEMHHKHU, YCKOPUTEIH 3aPSIKEHHBIX YaCTHLL.

VYyeHnueckuit IKCIepuMEHT, J1abopaTopHbie paObOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPIUM  PEIATHUBUCTCKUX 4acTHl] (IO
doTorpadgusiM TPEKOB 3aPSKEHHBIX YACTUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. KopnycKyaapHno-601108601i 0yanusm.

PaBHOBecHOE TemiIoBOe M3NydYeHHE (M3JIydeHUE aOCOIIOTHO YEPHOTO Tena).
3akon cmemienna Buna. ' unoresa [lnanka o kBaHTax.

@DoTOHBI. DHEPTUS U UMITYJILC (POTOHA.

®oroaddext. Onwitel A. I'. CtoneroBa. 3akonbl hoTodPderra. YpaBHEHHE
OunmTeHa 1 Gorodddekra. «Kpacuas rpanuia» hotodrddexra.

JlaBnenue cBeta (B UYaCTHOCTH, [aBJIGHHE CBeTa Ha aOCOJIOTHO
MOTJIONIAIONIYI0 W aOCOJIOTHO OTpaXkarollyro moBepxHOCcTh). OmbiTel 1. H.
Jlebenena.

BouHoBBIE cBOMCTBaA yacTull. Bosnbsl ne bpouns. JliimHa BonHb! 1e bpoiis u
pasMepbl 00JacTH JIOKAJIM3AIMU JBWXKYyIeWcs dactuibl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. J{udpakiius 351eKTpoHOB Ha KpUCTAILIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOLIEHUSI HEONpeneaEHHOCTE!
['eitzenOepra.

TexHuyeckre yCTPONCTBA M TEXHOJOTMYECKHE MPOLECCHl: CIIEKTPOMETD,
dboTornemMenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHas Oarapes,
CBETOJIHO/I.

Hemoncmpauuu.

®otord(dHeKT Ha YCTAaHOBKE C IIMHKOBOM TJIACTHHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

HccnenoBaHnne  3aBUCUMOCTH — CONPOTHUBJICHUS  MOJYIPOBOJHUKOB — OT
OCBEIIEHHOCTH.

Ceeronmon.

Conneunas GaTtapesi.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKmuKym.

Hccnenosanue Goropesucropa.

N3mepenue nocrosinaoi [Inanka Ha ocHOBe nccienoBanus ¢hotodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€PE3 CBETOIUO] OT HAMPSIHKEHUS.

Tema 2. @u3uxka amoma.

OnpITEl MO KCCIENOBAHHUIO CTpOEeHUs aroMma. [lnaHerapHas Mozenb aroma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomenue (GOTOHOB MPHU MEPEXO0/Ie aToMa
C OJTHOTO YPOBHSI JHEPTUU HA IPYTOM.



Buns! criektpoB. CrieKTp YpOBHEW SJHEPTUH aTOMA BOJOPOAA.

CrnoHTaHHOE M BBIHYXJIEHHOE U3JydyeHue cBerta. Jlazep.

TexHu4yeckre yCTpOHCTBA M TEXHOJOTMYECKUE IPOIECCHI: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Monens onsita Pesepdopaa.

HabGmronenre TMHEHYATBIX CIIEKTPOB.

YcTpoicTBO U AeHCTBUE CUETUMKA HOHU3UPYIOIIUX YaCTHL.

OnpenenieHue JJIMHBI BOJHBI JTA3€PHOTO U3ITYUYEHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, npAKMUKyM.

Hab6mronenue nuHeyaToro CeKTpa.

HccnenoBanne crniekTpa pa3peKE€HHOr0 aTOMAapHOTO BOAOPOJA U U3MEPEHUE
noctosiHHoM Punbepra.

Tema 3. Quzuka amomHo20 A0pa u INEMEHMAPHLIX YACHUY,

Hyxknonnass monens snpa [eiizenOepra—lBanenko. 3apsa snpa. MaccoBoe
yucio sapa. U3oronsl.

PanunoaktuBHOCTh. Anb(da-pacnaj. DJIEKTPOHHBI W MO3UTPOHHBIN OeTa-
pacnan. ['amma-usnydeHue.

3aKOH paJMOaKTUBHOrO pacraaa. PaguoakTUBHBIE HW30TONBI B MIPUPOJE.
CBolCTBa MOHM3UPYIOUIETO M3JIyYeHHs. BiMsHHE pagMOaKTUBHOCTH HA JKUBBIC
opranu3Mbl. EcrectBeHHbIi QoH nznydenus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sifipe. Snepubie cuibl. Jledext maccer sapa.

Anepubie peakuuu. [enenue u cuntes saep. SAnepHeie peaktopsl. [Ipobiemsl
YIIPABJISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTUYECKHE aCIEKThl PA3BUTHUA
AIEPHON IHEPTETUKMU.

Mertobl perucTpanuy 1 UCCIEAOBAHUS AJIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJIbHbIE B3aUMOJCUCTBHS. bapuoHbl, ME30HBI U JIENTOHBIL.
[IpencraBnenue o CtangapTHoi Mojienu. KBapk-ritooHHAs MOJENb aJpOHOB.

®usuka 3a npeaenamu CrangaptHol Mojenu. TéMHas marepus U TEMHas
SHEPrus.

EnuncTBO Qusnueckoi KapTUHBI MHUpA.

TexHuueckre ycTporucTBa U TEXHOJIOTUUECKUE MPOLECCHI: T03UMETP, Kamepa
Bunbcona, sAepHbIi peakTop, TEPMOSIEPHBINM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHAasi ToMorpadusi.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanre TpekoB 4acTHIl (110 TOTOBBIM doTorpadusim).

HccnenoBanne paioakKTUBHOTO (JOHA C UCITOJIB30BAHUEM JO3UMETPA.

N3yuenue noraomeHus: OeTa-4acTUll aTlOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Otansl pa3BUTHS aCTpOHOMUU. [IpHKIIafiHOE U MUPOBO33PEHYECKOE 3HAUYCHHE
acTpoHoMuH. [IpUMEHHMOCTh 3aKOHOB (U3UKUA i1 OOBIACHEHHS] TMPUPOJIBI
KOCMUYECKHX 00BEKTOB.

Metonbl acTpOHOMUYECKHUX HccaenoBaHUN. COBPEMEHHBIE ONTHUYECKUE
TEJIECKOIIbI, PAANOTEJIECKOIIbI, BHEATMOC(EepHasi aCTPOHOMMUSL.

Buna 3Bé3nHoro neba. Co3Be3ausi, spKkue€ 3BE3MBI, IUIAHETHI, UX BUIAMMOE
JBH)KCHUE.

Conneynas cucrema.

Conuue. ConHeuHnasi akTUBHOCTb. MIcTouHUK 3Heprun CoyHIA U 3BE3 .

3BE3/1bI, X OCHOBHBIC XapaKTEPUCTUKHU. /[narpaMma «CEKTpaIbHbIN KJIacc —
CBETUMOCTB». 3BE3/Ibl TJIaBHOW MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsI 3BE3]l TJIABHOW IOCIJIEIOBATEIbHOCTH. BHYTpeHHee CTpoeHue
3B&31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOKACHUU U 3BoonMU CoJHIA U
3BE3/. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Nanaktuka. Ilonoxxenne u nBmxenune CoJsHIA B
lNanaxktuke. Tunel ramaktuk. Paguoranaktvkyu u kBazapbsl. YEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa66sa. Pazberanue ramakTuk.
Teopus bonpioro B3psiBa. PeIMKTOBOE U3ITy4YEHHUE.

MacmtabHas crpykrypa Beenennoil. Metaranaktuka.

Hepeménnpie mpoOiemMbl aCTPOHOMUMU.

Yuenuuecxkue naonrwoenus.

HaOmronenus 3BE31HOT0 HEOA HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIOKEHHUH ISl ONpeIeSICHHs TTOJIOKEHUSI HeOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3usi CeBEpHOro MONyIIapus U SIpKUe
3BE3MBI.

HabGmonennss B Teneckon JIyHBI, IUIaHET, TYMaHHOCTEH M 3BE3THBIX
CKOIUJICHU M.

Pu3nyecKuil MPaKTUKYM.

CriocoOb1 m3Mepenns (PU3NIECKUX BEIMYHMH C UCIIOIh30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIIOTHBIC U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUHN (PU3MYECKUX BEJIUYMH.
OueHka rpanuil] MOrpPeTHOCTEH.

[IpoBeneHrEe  KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCHUMOCTEU
bu3HYeCKNX BEJIWYHMH, TPOBEPKA NPEIJIOKECHHBIX THMOTe3 (BBIOOp W3 pPadoT,
OMHUCAaHHBIX B  TEMAaTHYECKUX  pa3fenax «YUYEHUYECKUH  HKCIIEPHUMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYM).

O06o01maroiee NOBTOPEHNE.



OO0o00uIeHre U cucTeMaTh3alus COJEp KaHUs pa3lenoB Kypca «MexaHukay,
«MomnexynsipHas Qu3ruka U TepMOAMHAMUKA», «DNEKTpoauHaMuKkay, «Konebanus
U BOJHB», «OCHOBBI CIEHHAIBHOW TEOPUM OTHOCHUTEIBHOCTH», «KBaHTOBas
busukay, « AIEMEHThI ACTPOHOMUU U aCTPODUIUKI.

Ponpr ¢u3uku u acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOM c(hepax AesTEeIbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE ONUCATEIBbHOM,
CUCTEMATH3UPYIONICH, OOBSICHUTENbHOW W  IMPOTHOCTHYECKON  (QyHKIUI
(bu3nueckoil Teopuu, poiib GU3NUECKONU TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (u3NyYeCKOl KapTHUHE MHPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOILIEM psAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUI O IPUPOJE.

Me:xxnpeaMeTHbIE CBSI3H.

NU3yuenue kypca ¢usuku yrayonaéHHoro ypoBHs B 11 kimacce
OCYUIECTBIISIETCS C YYETOM COJEPKATENbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTMH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mescnpeomemmuvie noHaAmMuUs, C6A3AHHbBIE C UZYUEHUEM MEMOO08 HAYUHO20
nO3HAHUA: SABIICHUE, HAy4HbIA (DaKT, rurnotesa, (uU3MUecKas BETUYMHA, 3aKOH,
Teopusi, HaONIOJEHUE, SKCIEPUMEHT, MOJECIMPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEpPUTEIbHbBIE TPUOOPHI, ITUdpOBas 1adbopaTopus.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHH. TpUrOHOMETpUYECKHE
(GYHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOpPHI M MX MPOEKLIHMH HA OCU KOOPJWHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHble 37eMEHTApHBIX (QyHKUUNA. [Ipu3Haku NOMOOMS TPEYroNbHUKOB,
onpeieNieHne IoNaau ToCcKux Guryp u oobEmMa Ted.

Buonozua: »>nekTpuveckue SBICHUS B JKUBOM MNpUpOJAE, KojeOaTeabHbIE
JBIKEHUS B JKMBOM HPHUPOJE, SKOJOTMYECKHE PHUCKH MPHU IPOU3BOJCTBE
AIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arps3HEHHE  OKpPY’KaloOIIEHd  Cpebl,
yIbTPa3BYKOBasi JUArHOCTHMKA B MEJUIIMHE, OINTUYECKUE SIBJICHUS B >KUBOU
IpUpOJE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAININYECKASI CTPYKTYypa TBEPABIX
TEA, MEXaHU3Mbl O0Opa30BaHUS KPUCTAJUIMYECKOW PpEMIETKH, CHEKTPaTbHBIN
aHaJIM3.

I'eocpagpua: marHuTHBIE TONIOCA 3€MJIM, 3aJ€KU MArHUTHBIX Py,
(doToCchEMKA 3€MHOI OBEPXHOCTH, cericMorpad.

Texnonocun: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANIEKTpoJBUTATENb SIKOOU, TeHepaTop MEPEeMEHHOT0 TOKa, WHIYKIMOHHAsS IeYb,
JMHUU 3JIEKTponepeiad, IeKTPOJBUraTeNb, pajap, paIuonpuéMHHK, TEIEBU30p,
anteHHa, TenepoH, CBY-meub, yabTpa3ByKoOBas JUAarHOCTUKA B TEXHHKE,



MPOCKIIMOHHBIN armapar, BOJOKOHHAsI ONTHUKA, COJIHEUHAs OaTtapesi, CIIyTHUKOBbIC
MIPUEMHUKHY, SJIEpPHAS SHEPTETUKA U SKOJIOTHUYECKUE ACIIEKTHI €€ pa3BUTH.



I[INTAHAPYEMBIE PE3VIJIbTATBI OCBOEHHMA I[TPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJabTaTbhl OCBOEHUS YueOHOoro mnpenMera «Duszukan
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCsl PyKOBOJCTBOBATHCS
chOpMUPOBAHHOKW BHYTPECHHEH MO3UIIMECH JHWYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA W OMNbITA JEITEILHOCTH B MPOLIECCE Peaau3alliid OCHOBHBIX HAIpaBJICHUH
BOCIUTATEIIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIaHCKOI0 BOCIIUTAHUSA:

e Cc(OpMUPOBAHHOCTh TPAXKIAHCKOW  TMO3HUIMK  OOYydYaloIIerocss  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIeHA POCCUICKOTO OOIIECTBa;

e TMPUHATUE TPAJUIMOHHBIX OOIIECYEIOBEUECKUX TYMAHUCTHUYECKUX U
JNEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JIESATEIBHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOlIecTBa, Yy4yacTBOBaTh B CaMOYIPaBJICHUHM B  00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHE B3aUMOJICUCTBOBaTh C  COLMAIBbHBIMU  HWHCTUTYTAaMH B
COOTBETCTBHH C UX QYHKIUSIMHU ¥ HA3HAYCHHUEM;

e TOTOBHOCTb K TYMaHUTAapHOM U BOJIOHTEPCKOU JIESITEIBHOCTH.

NAaTPUOTHYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU TPaXKTaHCKOH UJICHTUYHOCTH,
MaTpUOTHU3MA;

e IICHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHKECHUSIM
POCCUMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHHKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e chOpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

e CIOCOOHOCTH OIIEHWBATH CUTYAIlMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IESATEIIBHOCTH YUEHOTO;

e OCO3HAHHWE JUYHOTO BKJIa/a B TOCTPOCHHUE YCTOMYMUBOTO OYIyIIETO.

3CTETUYECKOI0 BOCIIUTAHUSA:

e OCTETHYECKOE OTHOLICHWE K MHPY, BKIIOYAsA OCTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI0 BOCIIUTAHUSA:



WHTEPEC K Pa3IuIHbIM chepaM mpodecCHOHaTBHON eI TETHHOCTH, B TOM
YHUCJIe CBSI3aHHBIM C (QU3UKOM M TEXHUKOH, YMEHHE COBEpIIAThH
OCO3HAHHBIN BRIOOP Oyayiiel npodeccuu 1 peain30BbIBaTh COOCTBEHHbBIE
KU3HEHHBIE TUIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CcaMOOOpa3OBaHUIO B
00yacTH (PU3UKYU Ha TMPOTSKEHUU BCEH KU3HHU.

IKOJOIrHY€CKOro BOCMuTaHus .

c(hOpMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHHUE TJI00AIBHOTO
XapaKkTepa SKOJOTUYECKUX MPodIieM;

IJIAHUPOBAHUE W OCYIIECTBICHUE JICMCTBUM B OKPYKAIOIIECH cpele Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOIO PA3BUTHS YEJIOBEUECTBA;

pacuIupeHue OmNbITa AESITEIBHOCTH 3KOJIOTHYECKOW HAmpaBJIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKe.

IHEHHOCTH HAYYHOI'0 MO3HAHMUHA:

c(OpMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKHU;

OCO3HAHHE IIEHHOCTH HAy4YHOH JesTeNbHOCTH, TOTOBHOCTh B Ipoliecce
U3y4YeHUs (PU3MKU OCYIIECTBISATH MPOEKTHYIO M HUCCIEI0BATEIbCKYIO
JeATEeIbHOCTh UHIUBUYAIHHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIbTATHBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUSA
Ba3oBble JJornueckue 1edcTBUSA:

CaMOCTOATENbHO  (OpMyNIHpOBaTh U aKTyalIM3UpoBaTh MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENU NESITENbHOCTH, 3a/1aBaTh ITapaMETpPbl U KPUTEPUH HX
JNOCTHKECHUS,

BBISBJISITh 3aKOHOMEPHOCTM U TPOTUBOPEUYUST B PaccMaTPUBAEMBIX
(bUBUYECKUX SIBICHUSX;

pa3pabaTbiBaTh IJIaH PELICHUS MPOOJIEMBI ¢ YYETOM aHaIN3a UMEIOLUXCS
MaTepUalIbHbIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OIIEHUBAaTh COOTBETCTBHUE
pPE3yIbTATOB LIEJISIM, OLICHUBATh PUCKU MOCIEACTBUN IEATEIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSIX peaibHOro,
BUPTYaJIbHOT'O U KOMOMHHUPOBAHHOTO B3aMMOICHCTBHS;

Pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TPOOJIEM.

Ba3oBble ucciienoBarejabcKkue 1eHCTBUA.

BJIAJICTh HAYYHOW TEPMHUHOJIOTUEH, KIIOUEBBIMU MOHATUSIMU U METOAAMU
bu3nUecKoil HayKH;



BIAJCTh  HaBBIKAMH  YYCOHO-WCCIEAOBATEILCKOM W MPOCKTHOU
NEATEILHOCTH B 00JIaCTH (PU3HKH, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEJILHOMY IIOMCKY METOJIOB pEIICHHUS 3ama4  (PU3NYECKOTO
coJiep KaHus, MPUMEHECHHIO Pa3IMYHBIX METOIOB MIO3HAHUS;

BIAJCTh BHUJAAMH JIEATCILHOCTH I10 TIOJYYCHHIO HOBOTO 3HAHHS, €Tr0
WHTEPIPETALNH, TPEOOPA30BAHUIO U MPUMEHECHHIO B PA3IMYHBIX YICOHBIX
CUTyaIlisAX, B TOM YHCJIE MPU CO3JaHHUHU YUECOHBIX IPOCKTOB B 00JACTH
bu3uKy;

BBIIBIISATh TIPUYMHHO-CIICJICTBCHHBIC CBSI3M M aKTyaJU3WpOBaTh 3ajaady,
BBIIBUTATh THUNOTE3y €€ pelieHus, HaXOAWTh apPTyMEHTHI  JUIs
JI0Ka3aTeIbCTBA CBOMX YTBEP)KIACHUH, 3a/JaBaTh MapaMeTphbl U KPUTECPUU
peleHus;

aHAJIM3UPOBAaTh TIOJYYCHHBIC B XOJIc PCIICHHWS 3aJa4d pPe3yJIbTaThl,
KPUTHYCCKH OIICHUBATH UX JIOCTOBEPHOCTD, MPOTHO3MPOBATH H3MEHEHNE B
HOBBIX YCIIOBHSIX;

CTaBUTh W (HOPMYJIHPOBATH COOCTBEHHBIC 3aJadyd B 00pa3oBaTeIbHOMN
JCATCIBHOCTH, B TOM YHCJIC TIPH U3yUYCHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYaITUsIM, OIICHHBATh IPHOOPETEHHBIN OTIBIT;
YMETh TICPEHOCHUTh 3HAHHWS 1O (QU3NKE B TPAKTHYCCKYIO 00JacTh
JKU3HEEITEIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00IacTei;
BBIJIBUTATh HOBBIC UJICH, IIPEJIaraTb OPUTHHAIbHBIC ITOAXO0bI U PCIICHHUS;
CTaBUTh MTPOOJIEMBI U 33/1a4H, JIOITyCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora c undgopmanmeii:

BJIa/IETh HABbIKAMHU MOJydyeHUs MH(pOpMaluu (PU3HUECKOTO COJEp:KaHus
U3 HWCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIIATH IOHUCK,
aHaJlu3, CHCTEMAaTH3alMI0 M UHTEPIPETALNI0 MHPOPMALUU pa3IMYHbIX
BUJIOB U (OPM TMpECTaBICHUS;

OLICHMBATh JIOCTOBEPHOCTh UH(OpMaALIUU;

UCIIONIb30BaTh CpeIcTBa HH(DOPMALMOHHBIX W KOMMYHHMKAI[MOHHBIX
TEXHOJIOTMM B  PEIICHWH KOTHHUTHUBHBIX, KOMMYHHUKAaTHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COONIOJIEHUEM TpeOOBAaHUN HSPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHUs, IMPAaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEP)KaHUSA B Pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3Ha4yeHUs WHGOpMalMU M IEJIEBOM ayAUTOpUH, BBIOUpas
ONTUMAJIbHYIO0 (POPMY MPEICTABICHUS U BU3YATTU3ALINH.

KoMMmyHHMKaTHBHBIE YHHBeEpPCaIbHbIe YUeOHbIe 1eliCTBUSA:



OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3MKH HM BO BHEYPOUYHOMH
NEeATEIIbHOCTH;

pacrno3HaBaTh NPEANOCBUIKM KOH(MIMKTHBIX CHUTyallMd U CMAr4arthb
KOH(JIUKTBI;

Pa3BEPHYTO U JOTMYHO M3JIAraThb CBOIO TOUYKY 3PEHHUs C UCIOJIB30BAHUEM
A3BIKOBBIX CPE/ICTB;

IIOHUMAThb W WUCHOJIB30BAaThb  IIPEMMYLIECTBA  KOMAaHAHOM M
UHAMBUIYaJIbHON paboThI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEUCTBUM C Yy4ETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEN KAKJIOTO YJI€HA KOJIJIEKTUBA;

IIPUHAMATh L€JIM COBMECTHOM JCATEIBbHOCTH, OPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUSA II0 €€ JOCTHIKEHHUIO: COCTABIATH ILIAH
JAEUCTBUM, pacipeesaTh poju ¢ yuéTOM MHEHUHM YYaCTHUKOB, 00CYX/1aTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Ka4yeCTBO CBOETO BKJIAJAa M KaXJOTO YYAaCTHHUKAa KOMAaHIbI B
OOIIMii pe3ysIbTaT MO pPa3pabOTaHHBIM KPUTEPUSIM;

Ipeularatb HOBBIE IIPOCKTHI, OLICHUBATh HJIEH C IIO3ULUM HOBU3HBI,
OPUTMHAJILHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IIO3UTUBHOE CTPATETMYECKOE IOBEICHUE B Pa3IUYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPYECTBO W BOOOpakeHue,  ObITh
VHUIUATUBHBIM.

PeryisiTuBHBIC YHUBepCAJIbHbIE Y4eOHBIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOSATETTLHO  OCYIIIECTBIIATh IMO3HABATEIBHYIO JCATEIHHOCTH B
obnmacT (U3MKK W aCTPOHOMUH, BBISIBIATH TPOOIEMBI, CTaBUTh U
(dhopmynHrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENFHO COCTABJISITh TUIAH PEIICHUSI PACUETHBIX U KaUuE€CTBEHHBIX
3a/1a4, IJIaH BBITIOJHEHUS MPaKTUYECKOH pabOThI ¢ YUYETOM HMEIOITUXCS
pPECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

paclmMpATh  paMKH  y4yeOHOTO TpeaAMeTa Ha  OCHOBE  JUYHBIX
IIPEANIOYTECHUN;

JeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTh 32 PEIICHUC;

OIICHUBAThH IPHOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO JPYAMIIMH B 00J1acTH
(GU3KMKH, TIOCTOSHHO TOBBIIIATH CBOW 0OOpa30BATCIBHBIA W KYJIBTYPHBINA
YPOBEHbB.

CaMOKOHTpOHb, AMOIHUOHAJIbHBbIN HHTEJIEKT:



JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTh KOPPEKTUBBI B I€ATEIbHOCTb,
OLICHUBATb COOTBETCTBUE PE3YJIbTATOB LEIISAM;

BJIaJICTh HABBIKAMHM [IO3HABATEJIBHOW peduiekcur Kak OCO3HaHUs
COBEPIIAEMBIX JNEHUCTBUM U MBICIUTEIBHBIX MIPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHHUI;

UCIIOJB30BaTh MpUEMBI pediiekcuu i OLEHKW CHUTYyallMd, BbIOOpa
BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKA W CBOCBPEMEHHO NPUHUMATH PELICHUS 1O UX
CHIDKCHHUIO;

MPUHMMATh MOTHUBBI M apryMEHTBl JPYTUX [PU aHaAJIW3€ PE3YJbTaTOB
JEATEIIBHOCTH;

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

NPUHAMATh MOTHBBI M apryMEHTBl JIPYTUX MpPU aHAJIW3€ PE3YJbTaTOB
NESTCIBHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OUTUOKH.

B mporecce mocTHXEHUS JTUYHOCTHBIX PE3YyIHTATOB OCBOCHHS MPOTPAMMBI IO
buzuke IS ypOBHS cpeaHero ooOmero o0pa3oBaHHS Yy O0YYarOIIMXCS

COBEPIIIEHCTBYETCS AMOIMOHALHBIH WUHTEIUICKT, MIPEAIOJIar afoIIHA
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHWs,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TIOHMMAaTh  CBOE

HMOIIMOHAIILHOE COCTOSTHUE, BUICTh HAINPABICHUS PA3BUTUS COOCTBEHHOM
AMOITMOHATILHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

caMOpeTyJIMPOBaHUS, BKJIIOYAIONIETO CAaMOKOHTPOJb, YMECHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHUE, CIOCOOHOCTh aJaNTHUPOBATHCS K
AOMOIMOHAIILHBIM U3MEHEHUSIM W TPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHE MOTHBAIIUU, BKIIOYAIOIIEH CTPEMIICHUE K JOCTHUKEHHUIO TEIH
U yCIeXy, ONTHMH3M, HHUITMAaTUBHOCTh, YMEHHE JICHCTBOBATh, UCXOJIS U3
CBOHMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHWMATh  AIMOIIMOHAILHOE
COCTOSIHUE JPYTUX, YYUTHIBaTh €ro TMpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTh K COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIFOYAIOIIMX CIIOCOOHOCTh  BBICTPAWBAThH
OTHONICHUS C APYTHMH JIOJbMHU, 3a00THUTHCS, TPOSBISITH WHTEPEC W
paspemniath KOH(QIHKTHI.

I[TPEAMETHBIE PE3VYJIbTATBI



K xonny oOydenuss B 10 knacce mpenMeTHbIE pe3ylbTaThl Ha YriyOIEéHHOM
YPOBHE JI0JKHBI OTpaxaTbh C(POPMUPOBAHHOCTH y 00YUArOIIUXCS YMEHUM!

NOHUMAaTh POJb (GU3UKK B SKOHOMHUYECKOH, TEXHOJIOTHYECKO,
HKOJIOTMYECKOM, COILMAJIbHOW M JSTUYECKOM cdepax JedaTelbHOCTH
4eJIoBeKa, POJb U MECTO (M3HKU B COBPEMEHHOUN HAy4YHOM KapTHHE MUpa,
3HAYEHUE OIHCATEIbHON, CHUCTEMATU3UPYIOIIEH, OOBSICHUTENBHOU U
IIPOTHOCTHYCCKON  (DYHKIMKA  (PU3HMYECKOH TEOPUH —  MEXaHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJIb (PU3MUECKOW TEOpUU B
(bopMHpPOBaHUHU MPEACTABICHHUMN O (PU3NUECKON KapTHHE MUPA;

pazniuyath YCIOBUS MPUMEHUMOCTH MoJened (uanueckux Ten u
MIPOIICCCOB  (SBJICHWIT): HWHEpIMAbHAs CHCTeMa OTcuéra, abCOIIOTHO
TBEpJIOE TENO, MaTepualibHasi TOYKa, PAaBHOYCKOPEHHOE JBUKEHHE,
CBOOOJIHOE TMajieHue, a0CONIOTHO ymopyras naedopmalus, aOCOIIOTHO
yIpyroe u abCOJII0THO HEYNIPYTroe CTOJKHOBEHUSI, MOJICNIU Ta3a, KUIKOCTH
U TBEPAOTro (KPUCTAUIMYECKOIr0) Teja, UACalbHBIN ra3, TOYCUHBIN 3apsij,
OTHOPOJHOE DJIEKTPUUECKOE T10JIE;

paznuyaTth ycioBUS (TpaHUIbl, O00JACTH) MPUMEHUMOCTH (PUINYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAIBHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJTU3UPOBATh U OOBACHITH MEXAHUYECKHE TPOLIECChl U  SIBICHUA,
UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHBl MEXAaHUKHU (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
IBIKEHUS, TpeoOpazoBaHus [amwies aJisi CKOPOCTH M TEpEeMElICHUs,
3akOoHbl HpIOTOHA, TPUHIMII OTHOCHUTENbHOCTH ['anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUS UMITYJIbCAa U MEXAaHUYECKOU
DHEPTUHU, CBSI3b PA0OTHI CHJIBI C M3MEHCHHEM MEXaHMYECKOW SHEPTHH,
YCIOBUSI PpaBHOBECHUsS] TBEPIOro Teila), MOpPHU HTOM HCMOJIb30BaTh
MaTEMaTHUYECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBHS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBanuii ['anumnes, BToporo
U TpPEThero 3aKOoHOB HBIOTOHA, 3aKOHOB COXpPAHEHHUS HMIYJbca U
MEXaHUYECKOI SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJM3UPOBATh U OOBSICHSATH TEIUIOBBIC MPOLECCHl U SIBJICHUS, UCTIOIb3YS
ocHoBHbIe mojoxkeHuss MKT u 3akoHBl MoOJekyasapHOW GUBUKH U
TepPMOJMHAMHUKN (CBSA3b JIaBJICHUSA HJEAJBLHOIO Ta3a CcO CpeaHei
KUHETHYECKOW SHEPTUEN TEIUIOBOTO JBMXKEHUS M KOHIIEHTpPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEpAaTyphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
SHEPryeu TEIJIOBOrO JABMKEHUS €r0 YacCTHUIl, CBA3b JIABJICHUS UICATBHOTO
raza C KOHUCHTpAMEW MOJIEKYJl MU €ro TEMIIEPATypoOu, YpaBHECHHUE
MenaeneeBa—Kianeiipona, mNEpPBbBIA 3aKOH TEPMOJAWHAMUKHU, 3aKOH



COXpPAHEHMS] PHEPIHMU B TEIUIOBBIX MPOIECCax), IPU ITOM HUCIIOIb30BaTh
MaTEMaTH4YECKOE BBIPA)KCHUE 3aKOHOB, yKa3bIBaTh YCIIOBHS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KianeiipoHa;

aHAJM3UPOBATh W  OOBSACHATH DJIEKTPUUECKUE SIBJICHUS, WCIOJIb3YS
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JICKTPOJAMHAMUKHU (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsja, 3aKOH Kyiona, MOTEHIMAJIBHOCTh
AIEKTPOCTATUYECKOTO TMOJIA, NPUHUUIN CYNEPHO3HUIUUA BJIECKTPUUYECKUX
MOJIEH, TP ATOM YyKa3blBas YCIOBUS NPUMEHHUMOCTH 3akoHa Kyiona, a
TAK)K€ MPAKTUYECKH BAXKHBIC COOTHOLICHMS: 3aKOHbI OMa s y4acTka
LHENMA W U1 3aMKHYTOM DJJIEKTPUYECKOM 1emnu, 3akoH J[xoymsa—JIeHna,
npasuia Kupxroda, 3akonsr dapases A1 371€KTpoIn3a);

ONMKCHIBATh (PU3UYECKUE TPOIECCHl U SIBJICHUS, HCIOIB3YS BEIUYUHBI:
MEepEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CHIIA,
MOMEHT CHJIbl, JaBJICHWE, TMOTCHUUAJIbHASA DSHEPrUs, KUHETHUYECKAs
SHEPrusi, MEXaHW4yecKasi SHeprusi, padboTa CWiIbl, IEHTPOCTPEMUTEIHLHOE
YCKOpEHUE, Cuia TKECTH, CHia yOPYTrOCTH, CUJIa TPEHUS, MOIIHOCTb,
SHEPrus B3aUMOJEHCTBUA Tena C 3emi€éil BONM3M €€ TOBEPXHOCTH,
SHEprus ynpyroil aedopmanvu MPYKUHBI, KOJIUYECTBO TEILIOTHI,
abcoJIfoTHasl TeMmrepaTrypa Teja, paboTa B TEpPMOAMHAMUKE, BHYTPEHHSIS
SHEPIusi MJCATILHOTO OJHOATOMHOTO Tra3za, paboTa HJealbHOr0 Ta3a,
OTHOCHUTEJIbHAs BIJIAXHOCTHh Bo3ayxa, KIIJI wuaeanpHOro TEmiIoBOro
IBUTATENIS; DJIEKTPUUYECKOE MOJIE, HANPSHKEHHOCTD AJEKTPUUECKOTO MOJIs,
HanpsDKEHHOCTh TOJIE TOYEYHOrO 3apsija WIM 3apsDKEHHOrO Iapa B
BAKYyM€ M B JHAJIEKTPUKE, IOTCHIMAT 3JIEKTPOCTATUYECKOTO IIOJI,
Pa3sHOCTh  MOTEHUHUAIOB,  JJIEKTPOABMXKYIAs  CHJIa, CHJIA  TOKa,
HalnpspDKEHWE, MOIIHOCTh TOKA, JJIEKTPUYECKAass €EMKOCTh IIJIOCKOTO
KOHJICHCATOpa, COMPOTUBIICHUE yYacTKa LENH C TOCJIEIOBATEIbHBIM U
MapajiyIeIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUSI ATEKTPUUYECKOTO OIS
KOHJIEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  TMPOTEKAHWUA  (PUBWYSCKUX  SBJIICHUIA:
MEXaHUYECKOE JIBUKEHUE, TEIJIOBOE JIBUKEHHUE 4YAaCTHUI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIKeHUE, nuddys3us, ucnapeHue,
KUIICHUE U KOHJICHCALIUS, TIJIaBJICHUE U KPUCTAJIIIM3allUsl, HAPaBJIEHHOCTh
TEIUIONEPEAAYH, JICKTPU3ALHNS TEJ, SKBUMOTEHIHAIBHOCTh MOBEPXHOCTH
3apsIKEHHOTO MTPOBOJIHHKA;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEITHMUYUHBI OT
IpYyrol €  HCHOOJIb30BAaHWEM  MPSIMBIX  U3MEPEHHH, TNpU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (UKCUPOBATh pPE3yJbTaThl MOJTYYEHHOU
3aBUCUMOCTH (U3MYECKMX BEIMYUH B BUIAE TpPaPUKOB ¢ YUIETOM



aOCONIIOTHBIX MOTPEITHOCTEN U3MEPEHHUIA, JIENaTh BHIBOBI IO PE3yJIbTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHbIE H3MEpPEHUS (U3UUYECKUX BEIMYMH, IPU ITOM
BBIOMpaTh ONMTUMAIBHBIA METOJ W3MEPEHHs, OLICHWBATh aOCONIOTHBIE U
OTHOCHUTEJIbHBIC IMTOTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPCHHIA,
IPOBOAMTH OMBITHI IO MPOBEPKE MPEIIOKEHHON THIOTE3bI: TUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIC PEe3yibTaThl W J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
THITOTE3HI,

coOJro1aTh MpaBuiia OE30MaCHOTO TPy/a MPU MPOBEAECHUU UCCIICIOBAHUI
B paMKax y4eOHOrO OKCIEPUMEHTa, TMpaKTUKymMa ©  y4eOHO-
UCCIIEIOBATENICKONM M MPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00PaTOPHOTrO 000pYI0BaAHUS;

pelmatb pacy€THbIE 3aJayd C SBHO 3aJaHHOW M HEABHO 3aJaHHOM
(u3MYEeCKO MOJENbI0: Ha OCHOBAaHWM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (HU3MYECKOH MOJCIM, OTBEYalomed TpeOOBaHMAM  3a/adH,
OpUMEHATh  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIATHI
bu3NYeCKUX TEOpUl TpPH WCIOJIH30BAaHUM MATEMAaTHUYECKHX METO/I0B
peleHus 3a1a4, MPOBOINUThH PAacu&Thl HA OCHOBAaHUH UMEIOIINXCS JTaHHBIX,
aHAM3UPOBATh PE3yJIbTaThl M KOPPEKTUPOBATH METOIBl PEIICHHS C
y4ETOM TTOJTYYCHHBIX PE3yJIbTATOB;

pemiath KayecTBEHHBIE 3aJaud, TpeOyrolue NPUMEHEHUs 3HAHUM U3
pa3HBIX pa3aeNioB Kypca PU3UKH, a TAKXKE WHTETPAIlUU 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATh JIOTHUECKYIO
LENOYKY PacCyKICHUI ¢ OMOPOM Ha U3yUYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3UYECKUE SBIICHUS;

WCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS A OOBSICHEHUS OCHOBHBIX
MPUHIATIOB PabOThl M3MEPUTENBHBIX MPUOOPOB, TEXHHUECKUX yCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

MPUBOJNTHh TPUMEPHl BKIAAa POCCUUCKUX W 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYyKHU, B OOBSCHEHHE MPOIIECCOB OKPY’KAIOIIETO
MHpa, B pa3BUTHE TEXHUKU U TCXHOJIOTHH;

aHAJIM3UPOBATh M OLICHUBATH MOCIECTBHUSI OBITOBOW M TIPOU3BOACTBECHHOMN
NESATENbHOCTH YEJIOBEKa, CBSA3aHHOW € (PU3MYECKUMH MpoIeccamMu, C
MO3UINI 3KOJOTHYECKON 6€30MacHOCTH, MPEACTABICHUI O pallMOHAILHOM
MPUPOJIOTIONH30BAHUM, @ TAKXKE€ Pa3yMHOM HCIIOIb30BAHUU JTOCTHXKCHHM
HAYKH M TEXHOJOTWHA JUIS JalbHEHIIEr0o pa3BUTHS YEIOBEUECKOTO
00I1IeCTBa;



NPUMEHSATh Pa3iu4Hble CIIOCOObI pabOThl ¢ MHPOPMALHMEH (PU3UUECKOrO
COJEp’KaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM HCHOJIb30BaTh COBPEMEHHbIE MH(DOpPMalMOHHBIE
TEXHOJIOTUM ISl TOMCKA, NEepepadOTKU M MPEAbSIBICHUS Y4YEOHOU U
HAy4YHO-TIOMYJISIPHOU MH(pOPMAIMK, CTPYKTYPUPOBAHUS U UHTEPIPETALIMU
uHbOpMaIlMU, TOJYYEHHONM U3 Pa3TUYHBIX HCTOYHHKOB, KPUTHUECKU
aHAJIM3UpPOBaTh  MOJy4yaeMyr0  HMHQOpMAIMIO W  OLEHMBAaTh €€
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U Ha OCHOBE
aHanM3a UICTOYHUKA UHPOpPMALIUY;

POSBIISATH OpraHu3alMOHHBIE U M03HABATEJIbHbIE yMEHUs
CaMOCTOSAITEJILHOTO ~ NPHOOPETEHHMs] HOBBIX 3HAHUM B Ipolecce
BBITMIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENbCKUX padoT;

paboTaTh B TpyNIE C HCIOJHEHUEM pa3IMYHBIX COLMAIBHBIX pOJIEH,
IJIaHUPOBATH PabOTy IPYyMIbl, PALIMOHATIBLHO PACIPEACIATh AEATEIbHOCTD
B HECTAaHJAPTHBIX CUTYalMsX, aJ€KBATHO OLIEHUBATh BKJIaJ KaXIOIro U3
YYACTHUKOB T'PYIIIBI B pEIEHUE PacCMATPUBAEMON ITPOOIIEMBI;

IPOSIBIIATE MOTUBALMIO K Oyayiied npodeccuoHanbHOM AEsITENbHOCTH IO
CHENUATIBHOCTSIM (PU3UKO-TEXHUUYECKOTO TTPOQuIIs.

K xonmy oOyuenust B 11 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0YHAIOIIUXCSI YMEHUMN:

NOHMMAaTh pPOJb (U3UKA B OKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTENbHOCTH YEJIOBEKa, POJIb U MECTO
GU3NKKM B COBPEMEHHON HAyYHOW KapTHHE MHpA, POJb ACTPOHOMHUU B
[PAKTUYECKOM  JIEITEIBPHOCTH YEJOBE€KAa U  JAJIbHEWIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHHU, 3HAYEHUE OIUCATEIBbHOU, CUCTEMATU3UPYIOLIEH,
OOBSCHUTEIBLHON M MPOTHOCTUYECKON (GYHKUUNA (DU3UYECKON Teopuu —
ANEKTPOANHAMUKH, CIEHHAIBHOW TEOPUHU OTHOCUTEIBHOCTH, KBAHTOBOU
¢busuku, ponsb (u3MUECKOl Teopuu B (HOPMUPOBAHUU MPEACTABICHHUMI O
bu3nUecKoil KapTUHE MHUPa, MECTO (U3UYECKON KapTUHBI MHpa B OOIIEM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIECHUN O IPUPOJIE;
paznuyaTth YCJIOBHSL NPUMEHUMOCTH MoAeled (U3MYECKUX Tel U
MPOLIECCOB  (SIBICHMI): OJIHOPOJHOE JIIEKTPUUECKOE M OJIHOPOJHOE
MarHMTHOE TOJIsl, TAPMOHUYECKHUE KOJIeOaHUsl, MATEMAaTUUECKUI MasATHUK,
WJICAIbHBIN TPYXUHHBIM MasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIBHBIN
K0JIeOaTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJIeJIEl aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJIC/IM CBETA;

paznu4aTth ycCJIOBUS (TPaHUIBI, OOJACTH) MPUMEHUMOCTH (HU3UICCKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAJIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE NPOLECCHl U SIBJICHUS,
UCIIOJIB3Ysl OCHOBHBIC IIOJIOKEHUS W 3aKOHbl DJJIEKTPOAUHAMUKH H
CHEUHUAIBHOW  TEOPUM  OTHOCHUTEIIBHOCTH  (3aKOH  COXpPaHEHUS
ANIEKTpUYECKOro  3apsga, cwia Awmmepa, cwia JlopeHua, 3akoH
DNEKTPOMAarHUTHOM  MHAYKUWMHM, npaBuwino  Jlenma, cBsa3p  OJIC
CAMOMHJIYKIIMM B DJJIEMEHTE JJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHUS  CWJIBl  TOKa,  IOCTYJATbl  CHELUAJIBHOW  TEOPHH
OTHOCUTEIBHOCTH DUHIITEHHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U ABJICHUSI, UCTIONb3Y S
MOJIOKEHUS! ~ KBAaHTOBOM  (u3uku  (ypaBHEHHE  OHHIITEHA I
dbotordexra, mepBpId W BTOpPOW TOCTynarel bopa, mpuHIUM
COOTHOILIEHUSI HeompenenéHHocTe [elizeHOepra, 3akOHbI COXpPaHEHUS
3apsiIOBOTO U MAacCOBOTO YWCENl M SHEPTUMU B SAEPHBIX PEaKLMAX, 3aKOH
PaZA0aKTUBHOTO pacraa);

ONMKCHIBATH (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HCHOJb3YysS BEIUYUHBI:
HaIpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN 3JEKTPOCTATHYECKOTIO
MOJIsl, Pa3HOCTh ITOTEHUHAJIOB, DJIEKTPOJABWXKYILAS CUJA, HMHAYKIUSA
MarHUTHOTO TOJISl, MarHUTHBIA MOTOK, cuiia Amnepa, UHAYKTUBHOCTD,
ANEKTPOJBIKYIIAS. CHUJIAa CAMOMHIYKLHUH, 3HEPrusi MArHUTHOTO IOJIS
IPOBOJHUKA C TOKOM, PEISATUBUCTCKUN HUMITYJIbC, IOJIHASI BSHEPIHus,
SHEpPrusi MOKOsi CBOOOJHON 4YaCTULBI, PHEPrHss U HUMIYJIbC (POTOHA,
MacCOBO€ YHMCIIO U 3aps]l AlIpa, SHEPTHUSI CBA3U S1pa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
AIEKTPOMAarHUTHasl HHIYKLWS, CAMOUHIYKIHUS, PE30HAHC, HHTEPPEPEHLIMS
BOJIH, Judpakuus, [OUCHEpcHs, TOJHOE BHYTPEHHEE OTpa)xKeHHE,
dotosnektpudeckuii dhdext (pororddexr), ampda- u Oerta-pacmassl
anep, raMMa-uslydeHue snep, (pu3ndeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

ONpENENATh HAINpaBiICHUE WHIYKUWW MarHUTHOIO MOJs NMPOBOJHHMKA C
TOKOM, CHJIbI Amniepa u cuiibl JIopeHua,

CTPOUTH N300pakeHre, CO3aBaeMOe IIIOCKUM 3€pKajioM, TOHKOM JIMH30H,
U PACCUUTBIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSATH OCHOBOIOJATAIONINE ACTPOHOMUYECKUE MOHATUS, TEOPUH U
3aKOHBI JJI1 aHalm3a ¢ OOBsACHEHUS (U3UYECKUX MPOIECCOB,
IMPOUCXOMSIINX B 3BE3[aX, B 3BE3JHBIX CHUCTEMaX, B MEKIAIAKTUUECKON
cpeje; IBHKEHUS HEOSCHBIX TeJl, IBOJIIOIUH 3BE3/] M BCeneHHOM;
MPOBOJUTh HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TNPSIMBIX HM3MEPEHUN, NpPH STOM KOHCTPYUPOBATH
YCTaHOBKY, (PUKCHpOBaTh pe3ylbTaThl TMOJYYEHHOW 3aBUCHMOCTHU



bu3nYecKuX BeIMYMH B BHUAE TpadukoB ¢ y4IETOM aOCOITIOTHBIX
MOTPEIIHOCTEd  W3MEpPEHUi, JeJaTh  BbIBOJBI IO  pe3yJibTaTaM
HCCIICIOBAHUS;

MPOBOAUTL KOCBEHHbIE H3MEpEHUs] (U3UYECKUX BEIUYUH, MPU OTOM
BBIOMpATh ONTUMAJbHBIA METOJ W3MEpEHHUs, OIICHHWBAaTh aOCOJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
MPOBOAUTH OMBITHI MO MPOBEPKE MPEAJIOKEHHON TUIIOTE3bl: TUIAHUPOBATH
AKCTIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIIbHYIO YCTaHOBKY, aHAJIM3UPOBATh
MOJIyYCHHbIC PEe3yJbTaThl U JIeJIaTh BBIBOJ O CTaTyce NPeJIOKEHHOU
TUNIOTE3bI;

OMUCHIBATh METO/IbI MOJIYYEHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUIA;
coOro1aTh TIpaBuiIa 0€30MacCHOTO TPY/la IPH MPOBEJCHUN UCCIICT0BAHHMA
B paMKax y4yeOHOTO DJKCIEpUMEHTa, TMpakTUKymMa ©  y4eOHO-
HCCJIE0BATEIIbCKOM M IIPOEKTHOM JIESATEIIBHOCTH C MCIHOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOpHOro 000pyA0BaHUS;

pelaTte pacyETHBIE 3aJadyd C SBHO 3aJJaHHOM M HESBHO 3aJaHHOU
(bU3MYeCKOW MOJICNIbI0: HAa OCHOBAaHMM aHaju3a YCIOBHS BBIOHMpaTh
dbuzmyeckre MojeNd, OTBEYalolne TpPeOOBaHMSIM 3ajlaud, MPUMEHSTh
dbopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3MUECKUX TEOpHUit
Py  HCIOJIb30BAHMM MaTEMaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MPOBOAUTH PACUETHl HA OCHOBAHUM MMEIOIINXCS TaHHBIX, aHAIU3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METOJIbl PEIICHUS C YYETOM IMOJYUYEHHBIX
pEe3yIbTaTOB;

pemaTh KadyeCTBEHHbIC 3aJaud, TpeOylollue NPUMEHEHUS 3HAaHUM U3
Pa3HbIX pa3JeioB Kypca PU3NKHU, a TAKKE UHTErPALIMU 3HAHUN U3 IPYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
LETIOYKY PacCyXJACHUM ¢ ONOPON Ha U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (pU3nUecKue SBJICHMUS;

UCIIOJB30BaTh TEOPETUYECKUE 3HAaHUS JUIsi OOBSICHEHUS OCHOBHBIX
MPUHLUINOB PaOdOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOICTB
1 TEXHOJIOTHYECKHUX MPOIECCOB;

MPUBOJIUTh TMPHUMEPHI BKJIAJla POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MHUpA, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATH U OLICHUBATH MOCJEACTBUS OBITOBOM M MPOU3BOJICTBEHHOM
JESTENBbHOCTA YEJIOBEKA, CBS3aHHOM € (PU3MYECKUMM TMPOIECCaMU, C
MO3UIINHI IKOJIOTHUECKON O€30MMacCHOCTH, MPEICTABICHUN O palliOHATILHOM
MPUPOJIOTIOIB30BAHUH, & TaKXKE Pa3yMHOM HCIOJIb30BAHUU JOCTUKEHUN



HAyKH W TEXHOJOTMH JUisl JaJbHEHIIEro pa3BUTUSL UYEIOBEUECKOTO
00111eCTBA;

NPUMEHSATh pa3uyHble CrocoObl paboThl ¢ MHboOpMalmel Ghu3nuecKkoro
COJICp’KaHHUSI C HCIOJB30BAaHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIOJIb30BaTh COBPEMEHHBbIE MH(OPMAIUOHHbBIC
TEXHOJIOTUU JUIsl TOWCKA, NEepepabOTKu M MpPEabiBICHUS Yy4eOHOW U
HAyYHO-TIOMYJISIPHOM WH(MOPMAIUH, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUU
uH(boOpMaIK, TOJIYYECHHOM U3 Pa3IMYHbIX HCTOYHHKOB, KPUTHUUYECKH
aHAJTM3UPOBATh  MMOJy4YaemMyr  HHOpManMlO W OLEHMBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaM3a UCTOYHUKA HMHPOPMAIIUU;

MPOSIBIIATH OpraHU3alMOHHBIE u MO3HABATEJIbHbBIC YMEHHUS
CaMOCTOSATENILHOTO ~ NPUOOPETeHHMs] HOBBIX 3HAHUKW B Tpoliecce
BBITIOJTHEHHUS MMPOEKTHBIX U y4EOHO-UCCIIeI0BATEIIbCKUX PadOT;

paboTaTh B TPYIE€ C HCIOJHEHUEM Pa3JIUYHBIX COIMATIBHBIX POJICH,
MJIAHUPOBATH PabOTy TPYMIBI, PAIIMOHATIBLHO PACIIPEACTATh NEATEIbHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJ€KBATHO OIICHUBATh BKJIaJ KaXXIOTro U3
YYaCTHUKOB TPYIIIIBI B PEIICHUE pacCMaTpuBaeMoi poOJIeMBbl;

MPOSIBIISATh MOTUBAIMIO K OyayIlie npodecCuoHanbHOM eI TeIHbHOCTH 1O
CHENUATIBHOCTSIM (PU3UKO-TEXHUYECKOTO TPOQuIIs.
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16

16

10

170

16

16

https://m.edsoo.ru/f16b68d7

bu6mmoreka [JOK
https://m.edsoo.ru/f16b68d7

bu6mmoreka [JOK
https://m.edsoo.ru/f16b68d7

bu6mmoreka [JOK
https://m.edsoo.ru/f16b68d7

bu6mmoreka [JOK
https://m.edsoo.ru/f16b68d7

bu6mmorexa [JOK
https://m.edsoo.ru/f16b68d7



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KUIACC

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

Ne i/

Pazpea 1. JIEKTPOJAUHAMUKA

11 MarauTtHoe 1ose

1.2 ONeKTpOMarHuTHas UHIYKIHS

Uroro no pazgeny

Paznea 2. KOJIEBAHUSA 1 BOJTHbBI

2.1 MexaHnueckue KojiebaHus

2.2 DneKTpOMarHuTHBIC KOJieOaHus

53 MexaHU4YeCKUe U 3JICKTPOMArHUTHBIC
' BOJIHBI

2.4 Ormrruka

Uroro no pazgeny

KoanuyecTBO 4acoB

Bcero

14

13

27

10

15

10

25

60

KoHTpoJbHbIe
padoThbI

Pasznea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 Ocuosrl CTO

Uroro no pazgeny

5

1

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edso0.ru/39859¢ef1

Bbu6moreka [JOK
https://m.edso0.ru/39859¢ef1

bub6mmoreka [{OK
https://m.edso0.ru/39859¢ef1

bu6mmoreka [{OK
https://m.edsoo.ru/39859¢ef1

bu6mmoreka [OK
https://m.edsoo.ru/39859¢ef1

bub6mmoreka [{OK
https://m.edsoo.ru/39859¢ef1

bu6mmorekxa [JOK
https://m.edsoo.ru/39859ef1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Pa3znea 4. KBAHTOBAS ®PU3UKA

4.1 KopmyckysipHO-BOJIHOBOH 1yaJIn3mM 15
4.2 ®dusuka aToma 5
43 ®du3nKa aTOMHOTO Apa U 3JI€MEHTapHBIX 5
' YacTULL
Wroro o pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMeHTBl aCTPOHOMUU U aCTPOPHU3UKU 12

Hroro no pazneny 12

Paznen 6. PUSHUECKHIA TPAKTUKYM

6.1 du3nvecKuil NpakTUKyM 16 16

Hroro no pazneny 16

Pa3nea 7. OBOBIIAIOIIEE IOBTOPEHHUE

CucreMaruzanus 1 00001IeHEe
MPEIMETHOTO COJICPIKAHUS U OTIBITA

7.1 . 15
JeSITeIbHOCTH, IPUOOPETEHHOTO PU
n3ydyeHuu kypca pusuku 10 — 11 knaccos
Utoro no pazneny 15
PesepBHOE Bpemst 10

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 170 4 16

bu6mmoreka [JOK
https://m.edsoo.ru/39859ef1

bu6mmoreka [JOK
https://m.edso0.ru/39859¢ef1

bu6mmoreka [JOK
https://m.edsoo.ru/39859ef1

bu6mmoreka [IOK
https://m.edso00.ru/39859¢ef1

bu6mmoreka [JOK
https://m.edso00.ru/39859¢ef1

bubmuoreka [JOK
https://m.edso00.ru/39859¢ef1

bu6mmoreka [IOK
https://m.edso00.ru/39859¢ef1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1




IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Tema ypoka

®dusnka — pyHIaMeHTaIbHAs HayKa O
npuponae

HayuHsblii METOI TO3HAHUS U METOBI
nccaeaoBaHus GU3NIECKUX SIBICHHUI

DKCIIEpUMEHT U TeOpHs B Ipoliecce
no3HaHus npupoasl. Habmonenue u
HKCIIEPUMEHT B (PU3UKE

Crioco6bI n3MepeHust GPU3NIECKUX
BEJTMYUH

AOCOITIOTHASA M OTHOCUTEIIbHASA
MOTPEIIHOCTH U3MEPEHUHN PU3NYECKUX
BEJIMYUH

MognenupoBanue B ¢puzuke. Poib n
MecTo (pU3MKU B GPOPMUPOBAHUN
COBPEMEHHOIN HAy4YHOUW KapTUHBI MHUPA,
B MPAKTUYECKOMN ACATEIBHOCTH JIIOAEH

Mexaundeckoe asrkenne. Cucrema
orcueta. OTHOCUTENBLHOCTD
MECXAaHHUYCCKOI'O ABUKCHUS. HpﬂMaSI n
oOpaTHas 3a/1aul MEXaHUKH

Pannyc-BekTop MaTepualbHON TOUYKY,

KoanuyecTBo 4acoB

Bcero

KoHuTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

Jlara
H3YYeHH S

JIEKTPOHHBIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmorexa [IOK
https://m.edsoo.ru/1beef346

bu6nuoreka [JOK
https://m.edsoo.ru/3a7fde29

bu6nmoreka [JOK
https://m.edsoo.ru/34c49931

bu6mmorexa [IOK
https://m.edsoo.ru/ca2def03

bu6mmorexa [{OK
https://m.edsoo.ru/7f18fda3

Bubnuoreka [JOK
https://m.edsoo.ru/eabbded1

Bubnuoreka [JOK
https://m.edsoo.ru/e9a52f02

Bubnuoreka [JOK


https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02

10

11

12

13

14

15

16

€TI0 MPOCKIUHN HAa OCU KOOPpAMUHAT.

Tpaekropus. [lepemenienne. CkopocTsb.

Nx npoekiuu Ha OCH KOOPAUHAT

PaBHOMEpHOE IIPSIMOJIMHEWHOE
nBkenue. I'paguueckoe onucanue
PABHOMEPHOT'O IIPSIMOJIMHEWHOIO
JBUYKEHUS

CrioxeHne nepeMeeHnii 1 CKOPOCTEH.
Pemenue 3agau

HepaBHOMepHOE BHKEHME.
MrHoBeHHast CKOPOCTb. Y CKOPEHHE.
[IpsamonuHeitHOe ABUKEHUE C
MOCTOSIHHBIM YCKOPEHUEM

I'paduaeckoe onrcanue
HpﬂMOHHHeﬁHOFO JOBHKCHUS C
MOCTOSIHHBIM YCKOPEHHUEM

CBobOoHOE najzieHue. Y CKOpeHne
CcBOOOJHOrO NaIeHNA. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUSI OT
BPEMEHH U UX rpapuKu

JIBr>keHue Tesa, OpOIIeHHOTO MO
YIJIOM K TOPU30HTY

KpuBonuneiinoe nuxenue. [IBmkeHue
10 OKPYKHOCTH. YTJ0Basi ¥ JIMHEHHAs
ckopoctb. [lepron u yacrora.
[{eHTpOCTpEMUTENIBHOE U TIOJIHOE
YCKOpEHHE

KonrponsHas padora o Teme

https://m.edso0.ru/30a108a5

bu6mmoreka [IOK
https://m.edsoo0.ru/89ba7190

bu6mmorexa [IOK
https://m.edsoo.ru/761d18aa

bu6mmoreka [IOK
https://m.edsoo.ru/a99549a7

bub6mmorexa [IOK
https://m.edsoo.ru/b7560bbf

bubnuoreka [JOK
https://m.edso0.ru/f738109c

bu6nmoreka [JOK
https://m.edsoo.ru/71cbb4f5

bubmuoreka [JOK
https://m.edso0.ru/33196fbe

bubmuoreka [JOK
https://m.edsoo0.ru/1242f32¢



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
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19

20

21

22

23

24

25

26

"Kuuemartuka"

[Tepssiif 3akoH HproTOHA.
WuepunanbHble CUCTEMBI OTCUETA.
[Ipunuun otHOcuTenbHOCTHU ["anunest.
HeunepuuanbHble ccTeMbl OTCUETA

Cuna. PaBHOEHCTBYIOIIIAS CHTIA.
Bropoii 3akon Hetotona. Macca

B3aumoneiicteue ten. Tperuii 3aK0H
HeroTona

[Ipunuun cynepno3unuu cuil. Pemenue
3a/1a4 Ha IPUMEHEHUE 3aKOHOB
Herorona

3akoH BCEMUPHOT'O TATOTCHUS.
OKBHBaJICHTHOCTH FpaBHTaHI/IOHHOﬁ u
HHCpTHOfI MacCChbl

Cuita TSKeCTH U YCKOPEHHE
CcBOOOIHOTO ITAECHNS

JIBr>keHre HeOeCHBIX TeNl U X
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTb. 3aKOHbI
Kennepa

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. [Ipupoaa v BuasI cun
TpeHus. [[BuKeHue B )KUAKOCTHU U Ta3e ¢
Y4YETOM CHJIbI CONTPOTHUBIIEHUS CPEJIbI

Jasnenue. I'ugpocraruueckoe
nasnenue. Cuna Apxumena

bu6mmorexa [IOK
https://m.edsoo.ru/5a9e4a64

bu6mmoreka [IOK
https://m.edso0.ru/141d3837

bu6nuoreka [JOK
https://m.edsoo.ru/57dba505

bu6nmmoreka [IOK
https://m.edsoo.ru/bdf997fb

bu6mmorexa [IOK
https://m.edsoo.ru/9aba2b0a

bu6mmoreka [{OK
https://m.edsoo.ru/22757126

bubmmoreka [JOK
https://m.edsoo.ru/l1labfa0a

bubmuoreka [JOK
https://m.edsoo.ru/0ae2cd84

bubmmoreka [JOK
https://m.edso0.ru/1fa86499
https://m.edsoo.ru/2cb29676

bubmuoreka [JOK
https://m.edsoo.ru/a28aa7ad



https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad
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29
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31

32

33

34

35

36

AOGCOIIOTHO TBEPAOE TEIO.
[ToctynarenbsHOE U BpalaTeabHOE
ABHWKCHUC TBCPAOro TCia

MOMEHT CUJIbl OTHOCUTEIBHO OCH
BpaueHus. Ilnedo cuisl

CrnosxeHue cuil, NPUIOKEHHBIX K
TBepAoMy Teiy. LleHTp TshkecTn Tena.
VYcnoBusi paBHOBECHS TBEPJIOTO TeJa.
Bunsl paBHOBecus

Penrenue 3anau

KoHnTtponbHas paboTa mo teme
"lunamuka. Ctatuka TBepaoro Tena'"

NMnynsc MaTepuabHON TOUYKH,

CUCTEMBI MaTEPUAIIbHBIX TOYEK. LleHTp

MacCC CUCTEMbI MAaTCPHUAJIBHBIX TOYCK.
TeopeMa O ABMIKCHUH LICHTpPA MacCC

I/IMHYJ'II)C CUJIbl 1 USMCHCHUC NMITYJIbCa

Tena. 3aKOH COXPaHEHUS UMITYJIbCA.
PeakTnBHOE ABMKEHIE

MoMeHT uMItybca MaTepUAIBHON
Touku. [Ipencrasienue o coxpaHeHuu
MOMEHTa UMITyJIbCa B EHTPAIBHBIX
MTOJISIX

Pemenue 3agau

PabGora cuiibl Ha MaJIOM M Ha KOHEYHOM

nepemernenuu. ['paduueckoe

bubmmoreka [JOK
bubmuoreka [JOK
https://m.edsoo.ru/2b95d57e

bu6mmoreka [IOK
https://m.edso00.ru/653d3459

bu6mmorexa [IOK
https://m.edsoo.ru/9aa79a7d

bu6mmorexa [IOK
https://m.edsoo.ru/dclcaacQ

bu6mmorexa [IOK
https://m.edsoo.ru/9f5a574c

bu6mmoreka [IOK
https://m.edsoo.ru/4bb8294b

bu6nuoreka [JOK
https://m.edsoo.ru/13f0a221

bubmuoreka [JOK
https://m.edsoo.ru/d6532eb9

bubmuoreka [JOK
https://m.edsoo.ru/f7706d63

bubmuoreka [JOK
https://m.edso00.ru/913974c7



https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
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38

39

40

41

42

43

44

45

IpEJCTaBICHUE PAOOTHI CHIIBI.
MOIHOCTE CHIIBI

Kunernueckas sneprus. Teopema 06
M3MEHEHUU KMHETUYECKON SHEeprUu
MaTepuaibHOU TOUKU

HOTCHHH&J’IBHHG 1 HCIIOTCHIIHMAJIBHBIC
CHJIBI. HOTGHHI/IaJ'IBHaH OHEPIus. BTOpaH
KOCMHUYECKasA CKOPOCTh

Tpetbs kKocMuyeckasi CkopocTb. CBs3b
paboThl HEMOTEHLUATBHBIX CUJI C
M3MEHEHUEM MEXaHUYECKOM dHeprun
CHCTEMBI Tell. 3aKOH COXPAHEHUS
MEXaHUYeCKOH sHeprun

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBHenue bepHyium s uieabHOM
KHUIKOCTH

Kontposnbnas pabota o teme "3akoHbI
COXPAHEHHUS B MEXaHHKe"

Pa3Butune npeacTaBiaeHuit o mpupoie
ternoTel. OcHOBHBIC nonoxeHus MKT.
Huddyzus. BpoyHoBckoe aBHKEHHE
Ctpoenue ra3000pa3HbIX, KUAKAX U
TBEPABIX TeJ. XapakTep JBUKCHUS U
B3aHMMOJICHCTBHS YaCTHIl BEIIECTBA
Macca u pazMepsl MOJIEKYJT (AaTOMOB).
KomngectBo BemectBa. [locTossaaas
ABorazpo

Temmepatypa. TemoBoe paBHOBecHE.

bu6mmoreka [IOK
https://m.edsoo.ru/9a5e2e74

bu6mmorexa [IOK
https://m.edsoo.ru/554bafcc

bu6mmoreka [IOK
https://m.edsoo.ru/f57b4e01

bub6mmorexa [IOK
https://m.edsoo.ru/f30f43b6

bu6nuoreka [JOK
https://m.edsoo.ru/474e7c4a

bu6nmmoreka [JOK
https://m.edsoo.ru/b0ad4445f

bu6mmorexa [IOK
https://m.edsoo.ru/c44d02e2

bu6mmorexa [IOK
https://m.edsoo.ru/c5b72ab7

bu6mmorexa [IOK


https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7
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49

50
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52

53

54

55

56

57

[Tkana [enscus

Pemenue 3agau

NneansHbiii ra3. ['a30BrIe 3aKOHBI

VYpaBuenue Menzeneesa-Knaneiipona.
Pemenue 3agau

AOcoiroTHas TemmepaTypa. 3aKoH
HanpTona

W3omporneccsl B uacalbHOM rase ¢
MIOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA
I'paduueckoe mpeacraBieHue
M30IPOLIECCOB: U30TEPMA, U30X0Pa,
nzobapa

OcHoBHoe ypaBHeHne MKT

Pemenue 3agau

CBs3b a0COIOTHOM TeMmepaTypbl
TEPMOANHAMUYECKON CUCTEMBI CO
CpEeHEeW KMHETUYECKON YHEpruen
MIOCTYIIATEJIBHOTO TEIJIOBOTO JBUKCHUS
e€ yacTull

0O0001IeHYE ¥ cUucTeEMaTU3alus 3HAHUI
o teme "OcuoBst MKT"

Konrtponsnas padora no teme "OCHOBBI
MKT"

TepmonuHamMuueckasi CuCTeMa. 3a/laHue

https://m.eds00.ru/0070d493
bu6mmoreka [IOK
https://m.edsoo.ru/1531aba5

bu6nmmoreka [IOK
https://m.edsoo.ru/l1deb2367

bu6mmoreka [IOK
https://m.edsoo.ru/8d12c328

bu6mmorexa [IOK
https://m.edsoo.ru/14e02d1f

bu6nuoreka [JOK
https://m.eds00.ru/68878d51

bu6nmoreka [JOK
https://m.edso0.ru/1344327b

bu6nmoreka [JOK
https://m.edsoo.ru/c8094721

bubmmorexa [JOK
https://m.edso00.ru/10265a05

https://m.edso0.ru/c38af875

bubmuoreka [JOK
https://m.edso0.ru/09d12fd8

bu6mmorexa [IOK
https://m.edsoo.ru/13adad59

bu6mmorexa [IOK



https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
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BHEIIHUX ycsioBul Juist T/ cucteMsl.
Bremnve 1 BHyTpeHHUE TapaMeTpBl.
[Tapametpsl T/] cuctemsl Kak cpeaHue
3HAYEHMSI BEJIMYHH, OIIMCHIBAIOIIUX €€
Ha MUKPOCKOIIMYECKOM yPOBHE

Hynesoe Hauano TepMOAUHAMUKH.
CamonpounsBosbHas penakcanus T]]
CHUCTEMBI K TEIUNIOBOMY PaBHOBECHIO

Monens ueanbHOro rasa B
TEPMOJUHAMUKE. Y CIIOBUS
IIPUMEHUMOCTH 3TOU MOJEIH

VYpaBuenue Menaeneera-Knanelipona u
BBIp@KEHUE JIJIs1 BHYTPEHHEH SHEPTrUuu

BrIpaxkeHue i1 BHyTpEHHEN SHEPTrun
OJTHOATOMHOTO HJ€AJIBHOTO Ta3a.
KBazucratnueckne u HECTATHYECKUE
IIPOLIECCHI

DneMeHTapHas paboTa B
TepMoIuHaAMUKe. Berancienne paboTsl
o rpaduky mporecca Ha pV-
ararpaMmme

Termnonepenayda kak croco0d M3MEHEHUS
BHyTpeHHel sHeprun T/l cucremsl 6e3
COBEPILICHUS pabOTHI

KOHBGKHI/I}I, TQHHOHpOBOIIHOCTL,
H3Iy4YECHHE

KommgectBo TemoTel. TemmoéMKocThb
Tena. YaenbHas U MOJIsIpHAst

https://m.edsoo.ru/5f8d38a3

bu6nuoreka [JOK
https://m.edsoo.ru/8ec512f0

bu6mmoreka [IOK
https://m.edso00.ru/29355001

bu6mmorexa [IOK
https://m.edsoo.ru/bal178d0

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

bu6mmoreka [IOK
https://m.edsoo.ru/741d5738

bubmuoreka [JOK
https://m.edso0.ru/3d734561

bubmmoreka [JOK
https://m.edsoo.ru/157b54cd

bu6mmorexa [IOK
https://m.edsoo.ru/7ba67355



https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
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TEIUIOEMKOCTH BenlecTBa. Y AebHas
TEIUIOTA CrOpaHus TOILIMBA

Pacuér konudecTBa TEIIOTHI Ipu
TCIIonepeaavuc

[TonsiTne 06 anmuabaTHOM TpoIEcCe.
[IepBbIii 3aKOH TEPMOAMHAMUKHI

KonuyecTBo TemnoTs! u padboTa Kak
Mepbl U3MEHEHHUS BHYTPEHHEH SHEPTUU
T cucremsbl

Bropoii 3ak0H TepMOIUHAMUKH IS
PaBHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeobpaTtumocTthb
MIPUPOIHBIX MTPOIIECCOB

[TpuHIUIIBI AEHCTBUS TEIIITOBBIX
maruH. KITJ]

Maxkcumanbsroe 3Haduenue KITJ. Iuxn
Kapno

Pemrenue 3agau

DKOJIOTUUECKHUE aCTIeKThI
WCIIOJIb30BAaHUS TEIUIOBBIX ABUTATENCH.
TermnoBoe 3arpsi3HEHUE OKPYKAIOIIEH
Cpelbl

Pemrenue 3agau

O000111eHIE U CUCTEMATH3ALU 3HAHUI
o teme "TepmoauHamuka. TernnoBbie
MaIIuHE"

bu6mmorexa [IOK
https://m.edsoo.ru/ldb5ad4e

bu6mmoreka [IOK
https://m.edsoo.ru/d8098824

bu6nuoreka [JOK
https://m.edsoo.ru/b047alcd

bu6mmoreka [IOK
https://m.edsoo.ru/c6f4f464

bu6mmorexa [IOK
https://m.edsoo.ru/2e945513

bu6mmoreka [{OK
https://m.edsoo.ru/fe3857b9

bubmmorexa [JOK
https://m.edsoo.ru/b3efal8b

bu6mmorexa [IOK
https://m.edso0.ru/9867aaa’

bu6mmorexa [IOK
https://m.edsoo.ru/c8c70432

bubmuoreka [JOK
https://m.edsoo.ru/28d62b3f



https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f

Konrponsnas padora o teme 1 1 bu6nuoreka [IOK
"TepmoauHamuka. TerioBble MalIMHb!" https://m.edsoo.ru/1b6e26¢5
[TapooGpa3oBaHue U KOHICHCAIIHS.
Wcnapenue u xunenue. Y genbHas 1 bubnmorexa [IOK
P ’ https://m.edsoo.ru/6f8e6777
TEIUI0Ta MapooOpa30BaHUS
Haceimennbie v HEeHACHITIICHHBIE MTAPHI.
KadecTBeHHast 3aBUCUMOCTh TUIOTHOCTH
Y JIaBJICHUS HACBIIICHHOTO IMapa OT
TeMIepaTypbl, X HE3aBUCUMOCTb OT 1 bubmorexa HOK
B patypel, https://m.edsoo.ru/f5¢17d02
00BEMa HACKIIIEHHOTO Mapa.
3aBUCUMOCTb TEMIIEPATyPhbl KUIIEHUSI OT
JIABJICHUS B )KUJIKOCTH
BrnaxHocTs Bo3ayxa. AGCONMIOTHAS U 1 bubmuotexa [JOK
OTHOCHUTEJbHAS BIaXKHOCTh https://m.edsoo.ru/30ebbb79
Pemenue 3agau 1 bubmorexa [JOK
https://m.edso00.ru/18e95ff3
Tsépnoe Teno. Kpucrannuueckue u
aMmopdHbIe Teaa. AHU30TPOIHS CBOMCTB 1 bubmorexa HOK
p ' p https://m.eds00.ru/20a88a03
KpUCTAJJIOB
[InaBneHue n KpUCTATIU3ALIMS.
bu6mmoreka [{OK
VY enapHas TEIUIOTA IIJIABICHUS. 1
https://m.edsoo.ru/6ee91e9f
Cyb6numarus
eopmarnmu TBEPAOTO TEIA.
Aedop P bubmmoreka [JOK
Pactsxenue u cxxarue. Casur. Monyinb 1
. https://m.edsoo.ru/dalaab10
IOnra. [Ipenen ynpyrux nedgopmarmii
TemnoBoe paciIMpeHue KUAKOCTEN U
N bubmmoreka [JOK
TBEPIBIX TEJI. AHTAPMOHU3M TEIUIOBBIX 1

https://m.edsoo.ru/7babedf2

KoJIcOaHMt HaCTHII BEUICCTBA


https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
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ITpeoOpazoBanue sHeprun B (ha30BBIX
nepexozax

VYpaBHeHue TersioBoro OanaHca

Pemenue 3amau

IToBepXHOCTHOE HATSKEHUE.
Kanwuisapueie sBiuenus. JlaBienue moj
HCKPUBJICHHO! ITIOBEPXHOCTHIO
xujakoctu. @opmyiia Jlammaca

O060061IeHre U cucTeMaTu3alus 3HaHUN
1o Teme "ArperarHble COCTOSTHHS
BenlecTBa. dazoBble nepexoab"”

KoHnTtponbHas paboTa mo teme
"ArperatHbleé COCTOSIHUSI BEIIECTBA.
da3zoBbIe IEpexoab"

DnekTpu3anus Tea U €€ MpOosSIBICHUS.
DnekTpuyeckuit 3apsia. /IBa Buma
ANEKTPUIECKUX 3apsaaoB. [I[poBogHUKH,
JURJIEKTPUKU U TTOJIYITPOBOIHUKHI

DNIeMEHTapHBIN JEKTPUYECKHUN 3apsi.
3aKOH COXpaHEHUs ANEKTPUIECKOTO
3apsna

Bzaumopeiicteue 3apsanoB. Toueunbie
3apsanbl. 3akoH Kymona

Pemrenue 3agau

bubmmoreka [JOK
https://m.edso0.ru/97a0672f

bu6mmoreka [IOK
https://m.edsoo.ru/ab1521fb

bu6nuoreka [JOK
https://m.edsoo.ru/8ab7f40d

bu6nuoreka [JOK
https://m.edsoo.ru/b42f1f97

bu6nmoreka [JOK
https://m.edsoo0.ru/0b52575¢

bu6mmorexa [IOK
https://m.edsoo.ru/7dc2a739

bu6mmorexa [IOK
https://m.edsoo.ru/laff445f

bu6mmorexa [IOK
https://m.edsoo.ru/f49afd24

bubmuoreka [JOK
https://m.edso0.ru/445b7746

bubmuoreka [JOK
https://m.edsoo.ru/6b87ecbha
https://m.edsoo.ru/08fc19bc



https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
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Onexrpuueckoe noie. Ero aeiicteue Ha
JIEKTPUYECKUE 3aPsiIbI

Hanpspk€HHOCTD 31EKTPUYECKOTO MO,
[Tpo6uslii 3apsia. Jlunuu
HaIPSHKEHHOCTH 3JIEKTPUYECKOIO I1OJIS.
OnHOPOIHOE AIIEKTPUYECKOE TI0JIE

IToTeHunanbHOCTH
EKTPOCTATUYECKOTO nous. PazHocTh
[IOTCHIUAJIOB U HAIIPSKEHUE
[ToreHimanpHas HEPrUs 3apaaa B
JNEKTPOCTaTHYECKOM none. [loTtennnan
NEKTPOCTATUYECKOTO MO

CBs13b HaNPsSYKEHHOCTHU TOJIS U
Pa3HOCTH MMOTEHIIUAJIOB [Tt
JNEKTPOCTATHYECKOTO MO

[TpuHuum cynepno3unun
IIEKTPUYECKUX TOJIEH

Pemenue 3amau

[Tone Toueunoro 3apsana. [Tone
paBHOMEPHO 3apsHKEHHOU chepsl

IToste paBHOMEPHO 3apsHKEHHOTO 110
00BEMy mapa. [lone paBHOMEpHO
3apsHKEHHON O€CKOHEUHOMU TIOCKOCTH

[IpOBOHMKY B 3IEKTPOCTATHYECKOM
oJie. Y CJIOBUE PaBHOBECHS 3apsiioB
JIMBIEKTPUKY U TTOITYIIPOBOAHUKY B

3IEKTPOCTATUYECKOM I10J1€

bubmmoreka [JOK
https://m.edsoo0.ru/05c6bfal

bu6mmoreka [IOK
https://m.edsoo.ru/3dac6957

bu6mmorexa [IOK
https://m.edso00.ru/80021447

bu6mmoreka [IOK
https://m.edsoo.ru/af5fa389

bubmmorexa [JOK
https://m.edsoo.ru/df7a6838

bu6nmoreka [JOK
https://m.edsoo.ru/Ocfe4a6e

bu6nmoreka [JOK
https://m.edsoo.ru/5a582263

bu6mmorexa [IOK
https://m.edsoo.ru/b297b5c3

bu6mmorexa [IOK
https://m.edsoo.ru/f7a665ee

bubmmoreka [JOK
https://m.edsoo.ru/32405eab

bubmuoreka [JOK
https://m.edso0.ru/060ebab5



https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
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Kongencarop. D1eKTpoEMKOCTh
KOHJIEHCATOpa. DIIEKTPOEMKOCTD
IUIOCKOT'O KOHJIEHCATOPa

Hapanneanoe COCAMHCHUC
KOHACHCATOPOB

ITocienoBaTeabHOE COEIUHEHUE
KOHJICHCATOPOB

DHeprus 3apsKeHHOI0 KOHAEHCaTopa

Pemenue 3amau

JIBr>keHue 3apsiKEHHOM YaCTHUILIbI B
OJTHOPOJHOM DJIEKTPUUYECKOM TTOJIE

Penrenue 3amau

O00011eHNEe U CUCTEMATHU3AIIUs] 3HAHUI
1o TeMe "DnexkTpuyeckoe noie"
KonTponbhas pabota mo Teme
"DnexTpuueckoe moie"

Cuma Toka. IlocTossHHBIN TOK. Y CI0BUSA
CYILIECTBOBAHHUSI IIOCTOSTHHOTO
ANEKTPUIECKOTO TOKA

Hcrounuku Toka. Hampsokenne n 5/1C

3akoH Oma 1Sl y4acTKa Lenu.
DIeKTpUYECKOe CONPOTUBIICHUE
3aBUCUMOCTb CONIPOTUBIICHUS
OJIHOPOJTHOTO TTPOBOJTHUKA OT €0

bubmuoreka [JOK
https://m.edsoo.ru/845b4f73

bu6mmoreka [IOK
https://m.edsoo.ru/d11e8ce?

bu6mmoreka [IOK
https://m.edsoo.ru/1e992920

bu6mmoreka [IOK
https://m.edsoo.ru/73a34f18

bu6mmorexa [IOK
https://m.edsoo.ru/5fb2ach5
https://m.edso00.ru/27434040

bubmmoreka [JOK
https://m.edso0.ru/8341d6ac

bubmmoreka [JOK
https://m.edsoo.ru/5752603f

bu6nmmoreka [JOK
https://m.edsoo.ru/cefe90e9

bu6mmorexa [IOK
https://m.edsoo.ru/233311b5

bu6mmorexa [IOK
https://m.edsoo.ru/0839al115

bu6mmorexa [IOK
https://m.edsoo.ru/f14f251e

bubmuoreka [JOK
https://m.edsoo.ru/95fcdf51



https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
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JAJIMHBI U TUIOINAU IMOIICPEUYHOTO
CCUCHUA

VY nenpHOE CONPOTUBIICHHUE BEIIECTBA.
Pemenue 3anau

HOCHGI[OB&TGHBHOG, napaaicIbHOC,
CMCIIAHHOC COCANHCHUC ITPOBOIHUKOB

Pacuér pa3BeTBIEHHBIX JJIEKTPUUECKUX
neneii. [IpaBuna Kupxroga

Pemenue 3amau

Pabota snekTpruueckoro Toka. 3aKoH
Hoxoyns —Jlenna

Pemenue 3amau

MONIHOCTb ANEKTPHUECKOTO TOKA.
TermoBast MOIITHOCTb, BIIIENIsIEMast Ha
pesucrope

Penrenue 3amau

OJ1C v BHyTpEeHHEE CONPOTUBIICHUE
MCTOYHUKA TOKA

3axon OMa 11 ITOJIHOM (3aMKHYTOI1)
AIEKTPUYECKON LIETTH

Pemenue 3agau

MoniHoCTh HCTOYHHKA TOKA

Kopotkoe 3ambikanue

bu6mmorexa [IOK
https://m.edsoo.ru/437f8300

bu6mmoreka [IOK
https://m.edsoo.ru/236f7e07

bu6nuoreka [JOK
https://m.edso0.ru/1794cf37

bu6mmoreka [IOK
https://m.edso00.ru/3881b469

bu6nmoreka [IOK
https://m.edsoo.ru/a3605c5c¢

bu6mmorexa [IOK
https://m.edsoo.ru/6761bfOf

bu6mmorexa [IOK
https://m.edso0.ru/99750a6f

bu6mmorexa [IOK
https://m.edsoo.ru/eb72fc24

bu6mmorexa [IOK
https://m.edsoo.ru/72d453af
bubmuoreka [JOK
https://m.edsoo.ru/221f40fb

bubmuoreka [JOK
https://m.edso00.ru/3580b679

bu6mmorexa [IOK
https://m.edsoo.ru/a0ae51d8

bu6mmorexa [IOK



https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
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KOHI[GHC&TOp B IICITN IIOCTOSAHHOT'O TOKA

Pemrenue 3anau

Pemenue 3amay mo reme "I1oCcTOSTHHBII
ANEKTPUYECKUH TOK"

Pemenue 3amau mo reme "I1oCcTOSTHHBIHI
ANEKTPUYECKUH TOK"

Pemrenne 3agau mo treMme "IlocTOSSHHBIH
3NEKTPUYECKUN TOK"

O060061eHne U cucTeMaTu3alus 3HaHu|
1o Teme "[I0CTOSTHHBIN 2JIEKTPUYECKHM

TOK
KonTponbhas padbota no teme
"IlocTOSIHHBIN 31eKTpUYECKUH TOK"

DnexTpuyeckas IpoBOAUMOCTh
Pa3IMYHBIX BEHIECTB. DJIEKTPUUECKHUM
TOK B MeTayiax. CBepXIpoBOIUMOCTD

DJIEKTPUYECKUI TOK B pacTBOpaxX U
pacIuiaBax 3JI€KTPOIUTOB. 3aKOHBI
®Dapajnes 11 dIEKTPOIU3a

OnexTpuuecKkuil TOK B razax. [Imazma

DJIEKTPUYECKUI TOK B BAKyyMe.
Bakyymubie mprOopbl
DNEeKTPUYECKUM TOK B
MOJTYTIPOBOTHUKAX

https://m.edso0.ru/546f5632

bu6mmoreka [IOK
https://m.edso0.ru/35368f3e

bub6mmoreka [IOK
https://m.edsoo.ru/4410cef0

bu6mmoreka [IOK
https://m.edsoo.ru/a7340a29

bu6nuoreka [JOK
https://m.edsoo.ru/744261b8

bu6mmorexa [IOK
https://m.edsoo.ru/eb5d4687

bub6mmorexa [IOK
https://m.edsoo.ru/bfd7a050

bubmmoreka [JOK
https://m.edsoo0.ru/1885ddf1

bu6nmmoreka [JOK
https://m.edsoo.ru/da794295

bu6mmorexa [IOK
https://m.edsoo.ru/4b423491

bu6mmorexa [IOK
https://m.edsoo.ru/92d92f76

bu6mmorexa [IOK
https://m.edsoo.ru/2E+160

bubmuoreka [JOK
https://m.edsoo.ru/ab61c660



https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660

144

145

146

147

148

149

[TosrynpoBOIHUKOBBIE TPUOOPHI

@uU3HYECKU PAKTUKYM 110 TEME
"N3mepenue cuiibl TOKa M HANIPSIKEHUS
B LIENIU TIOCTOSIHHOT'O TOKA MPHU ITOMOIIH
aHAJIOTOBBIX U LU(POBBIX
HU3MEPHUTEIIbHBIX MPUOOPOB" WK
"3HaKOMCTBO C LU(POBOIA
nabopaTopueit o ¢pusuke. [Ipumeps
U3MEpeHus: PU3NIECKUX BETHMYUH MPH
IIOMOUIY KOMITbIOTEPHBIX JaTYUKOB"

DU3NYECKUI TPAKTUKYM 10 TEME
"N3yueHne HepaBHOMEPHOTO JABUKEHUS
C LIEJIbIO OMPEJIETICHUSI MTHOBEHHOM
ckopoctu"

DU3NYECKUN TPAKTUKYM 10 TEME
"NU3mepenue yCKOpeHus mpu
IIPSIMOJIMHENHOM PaBHOYCKOPEHHOM
JBUKEHHUHU 110 HAKJIIOHHOW IJIOCKOCTH"
wim "HccnenoBanue 3aBUCUMOCTH Iy TH
OT BPEMEHHU NIPU PaBHOYCKOPEHHOM
NBIKEeHUN"

@u3HUeCKUil IPAKTUKYM 110 TEME
"M3MepeHne yCKopeHusi CBOOOHOTO
nageHus" win "N3yuenue aBUKEHUs
Tena, OpPOIIEHHOTO TOPU30HTAIBHO"
DU3NYECKUN TPAKTUKYM I10 TEME
"N3yuenue qBUKEHMS Tea 110
OKPY>KHOCTH C ITOCTOSIHHOM 110 MOJYJIO

bubmuoreka [JOK
https://m.eds00.ru/83622200

bu6mmorexa [IOK
https://m.edsoo.ru/5643ea56

bu6nmoreka [JOK
https://m.edsoo.ru/f6292f5f

bu6nmmoreka [JOK
https://m.edso0.ru/6960b6ef

bubmmoreka [JOK
https://m.edsoo.ru/d1ea2402

bubmmoreka [JOK
https://m.edsoo.ru/bcf53514



https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
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ckopoctbio" unu "MccnenoBanue
3aBHCHMOCTH TepHoJia 00parieHus
KOHHNYCCKOIO MasiTHHUKA OT €ro
napameTpon"

Pu3HYeCKUil NPAKTUKYM 110 TEME
"U3mepenue paBHOICUCTBYIOMICH CHITBI
[IpU ABIKEHUH OpycKa 10 HaKJIOHHOU
wiockoctu" wiu "lIpoBepka rumnoTessl o
HE3aBHCUMOCTH BPEMEHU JABM)KECHUS
OpycKa 10 HaKJIOHHOM IJIOCKOCTH Ha
3aJJaHHOE PACcCTOSIHUE OT €ro Macchl”

@uU3HYECKUI MPAKTUKYM I10 TEME
"HccnemoBanne 3aBUCHMOCTH CHIT
YOPYTOCTH, BOSHUKAIOMIMX B TIPYKUHE U
PE3UHOBOM 00pa3sle, OT ux
nedopmaruu” uinu "Mzydenue
JBUKEHMSI CUCTEMBI TEJ, CBA3AHHBIX
HUTBIO, IEPEKUHYTOU Yepe3 JIETKUI
omox"

DU3NYECKUN TPAKTUKYM 10 TEME
"U3mepenue kodddumreHTa TpeHus mo
BEJIMYMHE YTIIOBOr0 KO3 HIreHTa
3aBucuMoctu Frp(N)" nnmn
"UccnenoBanue NBIKEHUST OpycKa 110
HAKJIOHHOM IJIOCKOCTHU C TIEPEMEHHBIM
koa(urmenTom TpeHus" uIu
"N3yueHne IBM>XKEHUS rpy3a Ha Baly C
TpeHueM"

@u3HYECKU NPAKTUKYM I10 TEME

bu6nuoreka [JOK
https://m.edsoo.ru/0b34dbh84

bu6mmorexa [IOK
https://m.edsoo.ru/b55b81al

bubmuoreka [JOK
https://m.edso0.ru/b83b1607

bu6mmorexa [IOK


https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
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"UccnenoBanue yciaoBUi paBHOBECHS
TBEPIOTO TENA, UMEIOLIETO OCh
Bpamenus" win "KoncrpyupoBanue
KPOHILTEHHOB U pacuéT CUJl ynpyroctu"
unu "M3ydeHune yCTOM4MBOCTH
TBEPJIOTO TeJla, UMEIOLIETO IUI0IAb
orops!"

Pu3nYeCcKUil NPAKTUKYM 110 TEME
"N3mepenue ummysbca Teja 1no
TopMO3HOMY nyTH" unu "M3mepenue
CHJIBI TATH, CKOPOCTH MOJEIH
AJIEKTPOMOOMIISE M MOIIIHOCTH CHJIBI
Taru" nim "CpaBHEHHE U3MEHEHUS
HMITYJIbCA TeJIa C UMITYJIbCOM CHJIBI"
nnu "HMccrenoBanue coxpaHeHUsI
UMITyJIbCaA TIPU YIIPYTOM
B3aumoieicteun" unu "M3mepenue
KUHETUYECKON YHEPTUU Tena 1o
TOPMO3HOMY MyTH"

@uU3HYECKUI MPAKTUKYM I10 TEME
"N3y4deHne n30TepMHUYECKOrO IpoIiecca
(peKOMEHJOBAaHO UCIOIb30BAHNE
uppoBoit 1abopatopun)" wim
"N3yudeHne n30XopHOro mnpoiecca” uin
"N3yuenne n3obapHoro nporecca’ wiu
"[IpoBepka ypaBHEHHS cOCTOSHUSA"

OU3NYECKUI TPAKTUKYM 10 TEME

"U3mepenue ynenpHol TeroéMKocTH"
nmu "HccnenoBanue mpoiecca

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

bu6nmoreka [JOK
https://m.edso0.ru/856fbh28e

bu6mmorexa [IOK
https://m.edsoo.ru/e0fe7e07

bu6mmorexa [IOK
https://m.edsoo.ru/2f2faa6l



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61

157

158

159

OCTBIBaHMS BeUIeCTBA" WIH
"UccnenoBanue aquabaTHOTO
npouecca" win "U3yuenue
B3aUMOCBSI3U YHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TeMIepaTypbl KUIICHUS )KUIKOCTEH"

@uU3HYECKU PAKTUKYM 110 TEME
"N3yuyeHue 3akoHOMEpHOCTEN
WCTIapeHUs KUIKOCTEN" Hin
"N3mepeHue yaenbHON TEMI0ThI
raBieHus apaa’ win "M3yuenue
CBOMCTB HAaCBIILIEHHBIX TapOB" MU
"N3mepenne abCoMOTHOM BIAXKHOCTH
BO3/yXa M OLIEHKA Macchl IapoB B
nomenieHun". 3mepenue
Ko3(duLIeHTa TOBEPXHOCTHOTIO
HaTSKEHUS

Pu3HYECKUl IPAKTUKYM I10 TEME
"HaGmroienue npeBpaiieHus SJHepruu
3apsSKEHHOTI0 KOHAEHCATOpa B YHEPTHIO
W3JIyYEHHS CBETOaMOA" WIIH
"M3yuyeHue npoTeKaHus TOKa B LIETH,
cozepxanieil KoHaeHcarop" uiu
"Pacnpenenenue pazHocTu
MOTEHIIUAJIOB (HANPSHKEHUS ) IPU
IIOCJIEI0BATEILHOM COEIMHEHUH
KOHJIEHCAaTOpOB"

DU3NYECKUN TPAKTUKYM I10 TEME
"UcciaenoBanne CMEMIAHHOTO

bu6mmorexa [IOK
https://m.edsoo.ru/6bla23b5

bu6mmorexa [IOK
https://m.edsoo.ru/ec424377

bu6mmorexa [IOK
https://m.edso00.ru/2b179d98



https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98

160

161

162

163

164

165

COEIMHEHMS PE3UCTOPOB" MU

"N3mepeHue yaenbHOro CONpOTUBIIEHUS

npoBoaHukoB" wiu "Hccrnenopanue
3aBUCHUMOCTH CHJIBI TOKA OT
HanpsDKEHUs A7 J1JaMIIbl HaKaJuBaHus"

@u3HYECKU MPAKTUKYM 110 TEME
"HaOmroienue anexrponusa" uimn
"U3mepenue 3apsia 0THOBAJICHTHOTO
noHa'" mwiu "Uccinenosanue
3aBUCUMOCTH COIPOTUBJICHUS
TEPMOPE3UCTOPA OT TEMIIEPATYPHI" WIIH
"CHsTHE BOJIBT-aMIIEPHON
XapaKTEepPUCTUKHU auoa"

PesepBubIil ypok. O600meHue
CUCTeMaTH3alMs 3HAaHUI 10 TeMe
"KunemaTtuka"

PesepBHeIit ypok. O600ICHHE 1
CHCTEMaTH3allns 3HAHHH 110 TEME
"Jlnnamuka"

PesepBHrlit ypok. O6001IeHNE 1
cucreMaTui3anusia 3HAHHUHU II0 TEME
"CraTtuka TBEpI0TO TENna"

PesepBHelil ypok. O600eHHE 1
crcTeMaTH3alus 3HAaHUH 10 TeMe
"3aKOHBI COXpPAHEHUS B MEXAHUKE"

PezepHbiil ypok. O0001eHue 1
cucTeMaTH3alus 3HaHUH [0 Teme
"OCHOBBI MOJIEKYJISIPHOKNHETUYECKON
teopun"

bu6mmoreka [IOK
https://m.edsoo.ru/64b6e901

bu6mmorexa [IOK
https://m.edsoo.ru/ed017d93

bu6mmoreka [IOK
https://m.edso00.ru/3149956b

bu6nuoreka [JOK
https://m.edso0.ru/0f9752ac

bubmmoreka [JOK
https://m.edsoo.ru/6c0df9cc

bu6mmorexa [IOK
https://m.edsoo.ru/de148976



https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976

166

167

168

169

170

PesepBHelil ypok. O6o0meHHEe 1
cHCTEMAaTHU3alMs 3HAHMI 110 TEME
"TepmoanHamuka. TernaoBbie MaIUHbI"

PesepBHrlIii ypok. O6001IeHNE 1
cucTeMaTH3alus 3HaHUH [0 TeMe
"ArperaTHble COCTOSIHMSI BELLIECTBA.
da3oBble EPEXObI"

PesepBHbIil ypok. O600meHIE 1
cucTeMaTH3alus 3HaHUH [0 Teme
"Onexkrpuueckoe noiue"

PesepBubIil ypok. O600meHue 1
CUCTeMaTH3alMs 3HAaHUI 10 TeMe
"TloCcTOSITHHBIN ANEKTPUUECKUNA TOK"
PesepBubIil ypok. O600meHue 1
cucreMatusanus 3Haguil mo teMe "Tokn
B pa3IM4HBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

170

16

bubmuoreka [JOK
https://m.edsoo.ru/Obcc77cl

bu6mmoreka [IOK
https://m.edsoo.ru/59ca5c91

bu6nmmoreka [IOK
https://m.edsoo.ru/f2381c0c

bu6mmorexa [IOK
https://m.edsoo.ru/3cae6dal

bub6mmorexa [IOK
https://m.edsoo.ru/cc7681d4



https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KUIACC

Ne
n/n

Tema ypoka

B3auMoelicTBHE ITIOCTOSHHEBIX
MarHuTOB U POBOJHUKOB C TOKOM.
MaruutHoe nosie. ['unoreza Amnepa
BexTop MarHuTHOM MHAYKIUH.
[TpuHIIUTT CynepIO3UIIMN MAarHUTHBIX
nosnei. JIMHUY MarHUTHOM MHY KLU

MarHauTtHoe 1oJie MPOBOAHHKA C
TokoM. OnbIT Dpcrena

Cuna Amriepa, e€ HanpaBJIeHUE U
MOJIYJb

Penrenue 3amau

IIpumeneHne 3akoHa AmIepa.
DIEeKTPOU3MEpPUTEIbHBIE IPUOOPHI
Cuna Jlopentia, e€ HanpaBJICHUE U
MOJYyJib. JIBUKEHHE 3apsKEHHOMN
YaCTHI[bI B OJTHOPOJHOM MarHUTHOM
oJie

Penrenue 3anau

Pa6ota cwet Jlopenna

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTHyeckue
padoThI

Jlara
H3Y4YeHH S

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/487a8593

bu6mmoreka [IOK
https://m.edsoo.ru/4clabcch

bu6nmoreka [JOK
https://m.edsoo.ru/d35d5262

bu6mmorexa [IOK
https://m.edsoo.ru/26d9c5bha

bu6mmorexa [IOK
https://m.edsoo.ru/a37a0c21

bu6mmoreka [IOK
https://m.edsoo.ru/ad7718d7

bubmuoreka [JOK
https://m.edsoo.ru/c97afaal

bubmuoreka [JOK
https://m.edsoo.ru/504e98c7

bu6mmorexa [IOK
https://m.edsoo.ru/d518be4b



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b

10

11

12

13

14

15

16

17

18

19

20

21
22

Pentenue 3amau

MarHuTtHOE 10JIE B BEIIECTBE.
deppomMarHeTuky, napa- u
oaMardeTUKu

OCHOBHbIE CBOICTBA
dbeppomarueTukos. [Ipumenenue
beppoMarHeTUKOB

Penrenue 3amad mo teMe "MarauTtHoe
moJne"

Pemrenune 3aga4 no teme "MarautHoe
mmone"

SIBneHne AneKTpPOMAarHUTHOM
nHAyKIUU. [I0TOK BEKTOpa MarHUTHOM
WHIYKITAN

OJ1C uHayKIIIU

3aKOH JIEKTPOMATrHUTHON MHAYKIIUU
Qdapanes

Buxpesoe anekrpudeckoe mose. Toku
Dyko

OJIC MHIYKIUY B IBUKYIIUXCS
MTPOBOTHUKAX

Penrenue 3anau

[IpaBuio Jlenna

WNunyxruBHOCTh. KaTtymka

bubmuoreka [JOK
https://m.edso00.ru/93617bd9

bu6mmoreka [IOK
https://m.edsoo.ru/30ff9608

bu6nuoreka [JOK
https://m.edso0.ru/0b58190a

bu6mmorexa [IOK
https://m.edsoo.ru/5b55¢307

bu6mmoreka [IOK
https://m.edsoo.ru/41c4ae8a

bubmmoreka [JOK
https://m.edsoo.ru/b3efalOcl

bubmmorexa [JOK
https://m.edsoo.ru/48150bd8

bu6nmmoreka [JOK
https://m.edsoo.ru/a6dec188

bu6mmorexa [IOK
https://m.edsoo.ru/15abe140

bu6mmorexa [IOK
https://m.edsoo.ru/0235cc02

bubmuoreka [JOK
https://m.edsoo.ru/4dfda618

bu6mmorexa [IOK
https://m.edsoo.ru/bbc22726

bu6mmorexa [IOK



https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726

23

24

25

26

27

28

29

30

31

32

HHAYKTHBHOCTHU B IICTIM IMTOCTOAHHOI'O
TOKa

SAsnenne camouHaykiuu. JJ1C
CaMOMHIYKIUHU

3H€pFI/I$I MAarauTHOTI'O ITOJISA KaTyHIKH C
TOKOM. DJIEKTPOMArHuTHOE I0JIe

Pentenue 3anau

O00011IEHNE U CUCTEMATH3ALIS
3HaHWH Mo TeMe "DIeKTpoauHaMuKa"

Konrponsnas padora no teme
"OnexrpoauHamuka'

Komnebarennuas cucrema. CBoOOIHEIE
KosieOanus. 'apMoHUYecKue
KoaeOaHus

Kunematuueckoe u JUHAMHUYECKOE
OIMHCaHUE KOJIE0ATENBHBIX ABHKEHUI

DHepreTuyeckoe onucanue. BeiBoa
JMHAMUYECKOTO OMTMCAHUS
TapMOHHYECKHUX KOJICOAHUH U3 UX
JSHEPreTUYECKOr0 U KHHEMATUYECKOIO
OIMCAaHUA

Awmrmutyna u asza konebaHui

[Tepuon u yacTora KoJieOaHUH.
[Tepuon ManbIx cCBOOOIHBIX
Kosie0aHui MaTeMaTUYeCKOro
MasiTHUKa. [leproa cBOO6OIHBIX

https://m.edsoo.ru/621eae9d

bu6mmorexa [IOK
https://m.edsoo.ru/7ee60ca8

bu6mmoreka [IOK
https://m.edsoo.ru/b3c0ad1l

bu6mmoreka [IOK
https://m.edsoo.ru/88f69d2b

bu6nuoreka [JOK
https://m.eds00.ru/76484025

bu6nmoreka [IOK
https://m.edsoo.ru/8ae09b98

bu6mmorexa [IOK
https://m.edsoo.ru/7c1db385

bub6mmorexa [IOK
https://m.edsoo.ru/87ce9498

bubmmoreka [JOK
https://m.edso0.ru/e3c99692

bubmuoreka [JOK
https://m.edsoo.ru/7a0c439a

bubmuoreka [JOK
https://m.edsoo.ru/e0399319



https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319

33

34

35

36

37

38

39

40

41

42

43

KoJIeOaHUH MPY>KUHHOTO MAasTHUKA

3aTyxaromue KojieOaHusl.
Brinyxaennsie konaebanus. Pezonanc

ABTOKOJIEOaHUSA

Pemenne 3anau

Ypok-koHpepenmus "MexaHnueckue
KOJICOAHUST B MY3bIKAIBHBIX
UHCTpyMeHTax"

O000111eHHUE U CUCTEMATU3ALMS
3HAHUM 110 TeMe "Mexaunueckie
KkoJjiebanus"

DJeKTPOMarHuTHbIE KOJeOaHus.
KonebarenbHblil KOHTYD

®opmyna Tomcona. CBsI3b aMILTUTY B

3apsa KOHJICHCATOPa C aMIUTUTY 10U
CHJIBI TOKA B KOJICOATEIIbHOM KOHTYpE
3aKOH COXpaHEHUsI SHEPTUU B

UJEabHOM KOJIe0AaTeTbHOM KOHTYpe

3aTyxarolue NIEKTPOMarHuTHbIE
KosieOaHus. BeinyKaeHHbIE
AIIEKTPOMarHuTHbIE KoeOaHus

IIepemennsbiii ToK. Pezucrop u
KOHJICHCATOP B LIENU [IEPEMEHHOTO
TOKa

KaTYH_IKa HHAYKTHUBHOCTHU B ILCITN

bu6mmorexa [IOK
https://m.edsoo.ru/72e¢93d09
bu6mmoreka [IOK
https://m.edsoo.ru/6add2644
bu6mmorexa [IOK

https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5

bu6nuoreka [JOK
https://m.edsoo.ru/8ef587be

bu6nmmoreka [JOK
https://m.edsoo.ru/eb84182f

bu6mmorexa [IOK
https://m.edsoo.ru/d4adabde

bu6mmoreka [IOK
https://m.edsoo.ru/093f9afl

bubmmoreka [JOK
https://m.edsoo.ru/d1e2d543

bubmuoreka [JOK
https://m.edso0.ru/5e668619

bu6mmorexa [IOK
https://m.edso00.ru/84836152

bu6mmorexa [IOK


https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152

44

45

46

47

48

49

50

51

52

53

54

MEPEMEHHOTO TOKa
3akon Oma Ju1sl SJIEKTPUUYECKON 1enu
MePEMEHHOTO TOKa

MOIHOCTE IEPEMEHHOI0 TOKA.
AMITIUTYTHOE U IEUCTBYIOLIEE
3HAYECHHUE CUJIbI TOKA U HATIPSHKEHUS

Pe3oHaHC B 2JIEKTpUYECKON LIETIH

Penrtenue 3anau

WneansHbiif TpancdopmaTop.
[IpousBoacTBO, nepenaya u
noTpebIeHUE NEKTPUIECKONH IHEPTHH
OKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOCTBE MIEKTPOIHEPTHUH.
Kynerypa necnonszoBanus
AJIEKTPOIHEPTUU B MOBCEIHEBHOM
KU3ZHU

Pentenue 3anau

Pemenne 3anau

O000111eHNE U CUCTEMATU3ALMS
3HaHUU 10 TeMe "DJIEKTPOMAarHUTHbBIE
Konebanus"

MexaHandecKre BOJHBI.

XapakTepuCTUKH MEXaHUYECKUX BOJH

CBolicTBa MEXaHMYECKHUX BOJIH

https://m.edsoo.ru/cfa307af

bu6mmorexa [IOK
https://m.edsoo.ru/8bae38e6

bu6mmoreka [IOK
https://m.edsoo.ru/lcac6c4c

bu6mmoreka [IOK
https://m.edsoo.ru/087506df

bu6mmoreka [IOK
https://m.edsoo.ru/al6836a4

bu6mmorexa [IOK
https://m.edsoo.ru/f97418ae

bu6mmorexa [{OK
https://m.edsoo.ru/a6f74d93

bu6mmoreka [{OK
https://m.edsoo.ru/ee6677ed
bu6mmoreka [IOK
https://m.edsoo.ru/7cab59f8

bu6mmorexa [IOK
https://m.edsoo.ru/401024a9

bubmuoreka [JOK
https://m.edsoo.ru/a58e109f

bubmuoreka [JOK



https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f

55

56

S7

58

59

60

61

62

63

64

65

66

3ByK. XapaKTepUCTUKH 3BYKa

WNudpassyk u yasrpa3syk. LllymoBoe
3arpsA3HECHUE OKPY KAIOILIEH Cpeibl

Pemenue 3anau

3HCKTpOMaI‘HI/ITHBIC BOJIHBI.
I/I3.Hy‘-IeHI/I€ SJICKTPOMArdHuTHBIX BOJIH

:‘)HCPFI/IH QJICKTPOMArouTHBIX BOJIH.
CsolicTBa QJICKTPOMArHUTHBIX BOJIH

[IIxana >eKTpOMarHUTHBIX BOJIH.
[TprMeHEeHHE IIEKTPOMArHUTHBIX
BOJIH B TEXHHUKE U OBITY
[TpUHIMITBI paTHIOCBSI3U U
TeaeBuaeHusA. Pagronokaiys.
DIIeKTPOMarHuTHOE 3arpsi3HEHUE
OKpYXaIOIIEH Cpebl
Konrponbnas padora o Teme
"KonebaHus 1 BOJHBI"

CaerT. 3aKOH NPSIMOJIMHENHOTO
pacnpoCTpaHEHUs CBETA

Pemienue 3amad Ha npyuMEHEHNE
3aKOHA MPSIMOJIMHEHHOTO
pacmipoCcTpaHEHHS CBETa

Otpaxxenue csera. [1nockoe 3epkaino.
Cdepuueckoe 3epkaio

[Tpenomnienue cBeTa. AGCOMIOTHBIN U

https://m.edsoo0.ru/d9ae1000

bu6mmoreka [IOK
https://m.edsoo.ru/138b6f09

bu6nuoreka [JOK
https://m.edso0.ru/7380038f

bu6nuoreka [JOK
https://m.edsoo.ru/cfd918bf

bu6nuoreka [JOK
https://m.edsoo.ru/714e5db1l

bu6mmorexa [IOK
https://m.edsoo.ru/d01b818c

bub6mmorexa [IOK
https://m.edsoo.ru/49belf9e

bubnuoreka [JOK
https://m.edsoo.ru/9f96f1f8

bu6nuoreka [JOK
https://m.edsoo.ru/4f7985a0

bu6mmorexa [IOK
https://m.edso0.ru/f9566406

bu6mmorexa [IOK
https://m.edsoo.ru/ea32d455

bubmuoreka [JOK
https://m.edsoo.ru/a005d2bb

bubmuoreka [JOK



https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb

67

68

69

70

71

72

73

74

75

76

OTHOCHUTEIIBHBIN 110Ka3aTelb
npenomiieHus. IloaHoe BHyTpeHHEe
oTpaxkeHue. [IpenenbHsiii yron
MIOJIHOTO BHYTPEHHETO OTPaKEHUS
Pemenue 3a1a4 Ha IpUMEHEHNE
3aKOHOB OTPa)KEHHUS U IPEIOMIICHUS
cBeTa

Xon nydeit B ipuzme. Jucnepcust
cBeTa. Cl0XHBII cocTaB 6€I0ro CBeTa.
[IBer

JInn3bl. @OKYCHOE pacCTOSIHUE U
ONTUYECKAs CUJIA JTMH3BI

[TocTpoenue n3o0pakeHui B JIMH3AX U
UX CHCTeMaXx. Y BeJIMYEHUE JINH3bI
Pemenue 3a1a4 Ha IOCTpOEHHE
n300pakeHH, TOTy4aeMBbIX C
MIOMOMUIBIO JINH3

I'ma3 xkak onTuyeckas cucTeMa

Pemenue 3anau. [Ipenenst
MPUMEHUMOCTH T€OMETPUUECKOMN
ONTHKHU

CKOpOCTB CBC€Ta U MCTOJbI €€
HU3MCPCHUSA

Hucnepcus cBeta

Wutepdepenuus ceta

https://m.edsoo.ru/bc2e55cd

bu6nuoreka [JOK
https://m.edsoo0.ru/49d830a9

bu6nmmoreka [IOK
https://m.edsoo.ru/d8elc3be

bu6mmoreka [IOK
https://m.edso00.ru/60441359

bubnmoreka [JOK
https://m.edsoo.ru/bb53b1d5

bu6nmmoreka [JOK
https://m.edsoo.ru/5a868f09

bu6nmoreka [JOK
https://m.edsoo.ru/ecd480a2

bu6nmoreka [JOK
https://m.edsoo.ru/cd174a10

bu6mmorexa [IOK
https://m.edsoo.ru/f32aab06
bu6mmorexa [IOK
https://m.edsoo.ru/lel6cc6e

bu6mmorexa [IOK
https://m.edsoo.ru/5fc0c638



https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
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84

85

86
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KorepeHTHbIC HICTOUHUKH. Y CIIOBUS
HAOJII0/IEHUSI MAaKCUMYMOB U
MUHHMYMOB

Pemenue 3anau
[Ipumenenue nunTepdepeHun

Hudpaxus ceeta

JudpaxnuonHas pemeérka. Y ciioBue
HaOJII0/IEHUS TJIaBHBIX MAaKCUMYMOB

Pemenue 3anau

[TorepedyHOCTH CBETOBBIX BOJIH.
[Tonsipusanus ceera

Pemenue 3anau

CBeTOBBI€ SIBJICHHS B IPUPOJIC

O0001IeHNEe U CUCTEMAaTU3AIUS
3HaHu# 1Mo reMe "OnTuka"
KonTponbhas pabota no teme
«OnTHka»

['paHuIIBI TPUMEHUMOCTH
KJIaCCUYECKOM MEXaHUKH. 3aKOHBI
AIEKTPOJAUHAMUKH U TIPUHIIUTL
OTHOCHUTEIBHOCTH

ITocTynatel cienuanbHOU TEOPUHU

bubmuoreka [JOK
https://m.edsoo.ru/c6416d48

bu6nuoreka [JOK
https://m.edsoo.ru/3061de2b

bubmuorexa [JOK
https://m.eds00.ru/668edbc8

bu6mmoreka [IOK
https://m.edsoo.ru/12ed04b5

bu6mmoreka [IOK
https://m.edsoo.ru/f998d964

bu6nuoreka [JOK
https://m.edsoo.ru/d58c411a

bu6nuoreka [JOK
https://m.edso0.ru/e9890fe9

bu6nmoreka [JOK
https://m.edsoo0.ru/c56¢8158

bu6nuoreka [JOK
https://m.edsoo.ru/0b36363d

bu6nuoreka [JOK
https://m.edsoo.ru/8a14748b

bu6mmorexa [IOK
https://m.edsoo.ru/82315dd4

bu6mmorexa [IOK
https://m.edsoo.ru/c9bd77ch

bu6mmorexa [IOK


https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
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OTHOCHUTEIbHOCTH
[IpocTpaHcTBEHHO-BpEMEHHOM
unrepBai. [Ipeobpazoanus JlopeHna.
YcnoBue NpUYNHHOCTH.
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH.
3ameJIeHre BpEMEHH U COKpAILlEHUE
JUTUHBI

DHEPrus U UMITYJIbC PEISITUBUCTCKOMN
YaCTHUIbI

CBsi3b Macchl € SHEPrUen u
HUMITYJIbCOM PEISITUBUCTCKOM YaCTHUIIBI.
DHeprus NoKost

PaBHOBECcHOE TEIIIOBOE HU3JTy4YCHHC

3akoH cMenieHnsa Buna

T'unoreza M. Ilnanka o kBaHTax.
DoTOHBI

DHeprus U UMIyJasc GoToOHA

®otordpdext. OnpiTer A. T
CroneroBa. 3akoHbl poTodddekra

VYpaBHenue DiHIITeHA 17151
dororddekra. "Kpacnas rpanumna"
dororddekra

Hasnenue ceeta. OnbiTel [1. H.
Jlebenena

BonHOBEIE CBOIICTBA YaCTHIL

https://m.edsoo.ru/c56f05ch

bu6mmoreka [IOK
https://m.edsoo.ru/d83742bb

bu6mmorexa [IOK
https://m.edsoo.ru/853a64fc

bu6mmoreka [IOK
https://m.edsoo.ru/b6258ffa

bu6mmorexa [{OK
https://m.edsoo.ru/f54035a5

bu6mmorexa [IOK
https://m.edsoo.ru/1c5ff752

bub6mmorexa [IOK
https://m.edsoo.ru/a5ffa218

bu6mmoreka [{OK
https://m.edsoo.ru/7fb307ec

bubnmoreka [JOK
https://m.edsoo.ru/8c68e5b9

bubmmoreka [JOK
https://m.edsoo.ru/01ef4556

bu6mmorexa [IOK
https://m.edso0.ru/64b4f966

bu6mmorexa [IOK



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
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Bounbl ne bpoins. [InuHa BOJHBI e
Bpoiins u pasmepsr o6mactu
JIOKAJIN3aINH JIBIKYIICHCS YaCTHIIBI

KopnyckynsipHO-BOJIHOBOH Ly aJIu3M

Judpakuus 3JeKTpOHOB Ha
KpUCTaJljaax

Crnennduka u3sMepeHui B MUKPOMUPE.

CooTHoleHus1 HeoNpeAeNEHHOCTEN
['eiizenbepra

Pemenue rpaduueckux 3agau

Pemenue pacu€THpix 3a1a4

KonrtposnbHas pabora no remam:
"OcnoBsl CTO", "KopnyckynsipHo-
BOJIHOBOM Tyanu3m"

OnBITHI IO UCCIETOBAHUIO CTPOEHUS
aroMma. [limaneTapHast MoJiesb aToMa
Pezepdopna

IToctynater bopa

Bunsl ciektpoB. CriekTp ypoBHEM
SHEPrUM aToMa BOJOpO/Ia

CnonTaHHoe U BBIHYKICHHOC
HN3IYy4YCHUC CBCTA

Jlazep

https://m.edsoo.ru/f59cfcec

bu6nuoreka [JOK
https://m.edsoo.ru/5df8bafl

bu6nuoreka [JOK
https://m.edsoo.ru/8ccab62a

bu6nmmoreka [IOK
https://m.edso0.ru/30dbal8c

bu6mmorexa [IOK
https://m.edso0.ru/65783dec

bu6mmorexa [IOK
https://m.edsoo.ru/e70195hd

bu6nmoreka [IOK
https://m.edsoo.ru/ee9b3182

bu6nmoreka [JOK
https://m.edsoo.ru/c3de891a

bu6mmorexa [IOK
https://m.edso00.ru/312b750a

bu6mmorexa [IOK
https://m.edsoo.ru/404dfa9a

bu6mmorexa [IOK
https://m.edsoo.ru/cf74blla

bubmuoreka [JOK
https://m.edsoo.ru/f945d85¢c

bubmuoreka [JOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
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Hyxnonnas monens siapa

[eiizen6epra-MBanenko. 3apsa u
MaccoBO€ 4McIIo sapa. M3oTonsl.

PagnoakTuBHOCTH

3aKkoH pPaaAnoOaKTUBHOTI'O pacliaaa.

CBolicTBa MOHU3HUPYIOILIETO
u3inydeHus. Bnusaaue

pPaarnOaKTUBHOCTH HaA JXKUBBIC

opranusmsl. [lozumerpus

DHeprus CBsA3M HYKJIOHOB B sipe.
SAnepusie cunbl. Jledekt Macco sapa.
S nepHble peakiuu. AnepHbie
peaktopsl. [IpoGaemMbl yrpaBisieMoro

TEPMOSIIEPHOTO CUHTE3A.

OKOJIOTHYECKHE aCIIEKThI Pa3BUTHA

SAJIEPHOMN YPHEPTETUKU

Mertobl perucTpauu u

WCCIICIOBAHUS AJIEMEHTAPHBIX YACTHII.
OyHIaMEHTAIbHBIE B3aUMOJEHCTBUA.
Bapuonbl, ME30HBI U JIENTOHBI.
[Ipeacrasnenune o CtanaapTHOMN
Mozenu. KBapk-riirooHHast MoJiesb

aJpOHOB

®dusuka 3a npeaenamu CTaHIapTHOU
Mozenu. TéMHas marepus U TEMHas
sHeprus. EnuncTBo husznueckoit

KapTHUHBI MUpPA

Otarnbl pa3BUTHS ACTPOHOMHUHU.

https://m.edsoo0.ru/2288a0c4

bu6nuoreka [JOK
https://m.edsoo.ru/34ada5de

bu6nuoreka [JOK
https://m.edsoo.ru/aab98bef

bu6mmoreka [IOK
https://m.edsoo.ru/ff1758d0

bu6mmorexa [IOK
https://m.edsoo.ru/lac08a5b

bu6mmorexa [IOK
https://m.edsoo.ru/c026fd37

bu6mmorexa [IOK


https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
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3HaueHue aCTPOHOMUU

[IpuMeHUMOCTB 3aKOHOB (PUBHKH IS
0OBSICHEHHS IPUPOABI KOCMHUYECKHX
00BEKTOB. MeTOIbl aCTPOHOMUYECKUX
HCCIICIOBaHUMN

CoBpeMeHHbIE OITHYECKUE
TEJIECKOTIBI, PAINOTEIECKOIIBI,
BHEaTMOC(epHasi aCTPOHOMUS

Bup 3Bé3nnoro neda. Co3se3nusi,
HpKI/IC 3Bé3JII>I, IIJTaHETHI, UX BUJIHUMOC
IBYKCHHE

Comnneunas cucrema. CouHrie.
CoitHeuHast akTUBHOCTb. VICTOUHHUK
sHeprun CoJiHIa U 3BE3]

3BE3/1bI, UX OCHOBHBIE
XapakTepuCcTHKU. Jlnarpamma
"CIIeKTpaIbHBIN KJIACC — CBETUMOCTD"

3B63I[BI IJ1aBHOM IIOCIIEA0BATEIbHOCTU

BHyTpeHHEe cTpoeHME 3BE3 .
CoBpeMeEHHbIE IPEACTABIECHUS O
IIPOUCXOXkAEHNUHU U 3Boounu CosHa
1 3BE3/1. DTaIbl )KU3HU 3BE3]
Muneunsii [1yte — Hama ['anaktuka.

Tunsl ranaktuk. Y€pHbIE IBIPHI B
Apax rajJakTUK

Bcenennas. Paciimpenue BeeneHHOMM.
3akoH Xab6ma. Teopus bonbiioro

https://m.edsoo.ru/ad73e145

bu6mmorexa [IOK
https://m.edsoo.ru/39c44028

bu6mmorexa [IOK
https://m.edsoo.ru/4877aale

bu6mmoreka [IOK
https://m.edsoo.ru/aac588eb

bubnuoreka [JOK
https://m.edsoo.ru/22748eb4

bu6nmmoreka [JOK
https://m.edsoo.ru/42169944

bu6nmoreka [JOK
https://m.edsoo.ru/b3cb766¢

bu6nmoreka [JOK
https://m.edsoo.ru/d09da494

bu6mmorexa [IOK
https://m.edsoo.ru/7cd10a0a

bu6mmorexa [IOK
https://m.edsoo.ru/3dbdf0d2



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
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B3pbIBaA. PenukroBoe H3JIYUYCHUC

MacmtabHas cTpykTtypa Beenennoii.
MeraranakTuka

Hepewénupie mpo6iieMbl aCTPOHOMUH 1

@U3HYECKUI IPAKTUKYM 110 TEME
"UccaenqoBaHue MarHUTHOI'O ITOJIA
IMOCTOSTHHBIX MarHUTOB' WIIH
"HUcciaenoBaHue CBOMCTB
beppomMarHeTUKoB" UIU
"HccnenoBanue QelCTBUS
MOCTOSTHHOTO MarHuTa Ha pamMKy ¢
TOKOM"

Du3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuibl AMriepa niu
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuiIbl TOKa'" WU
"OnpeneneHrue MarHUTHOW WHIYKIIUN
Ha OCHOBE M3MepeHus cuibl Ammnepa”

DuU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue siBIECHUS

AIIEKTPOMAarHUTHOW MHAYKIMU'" WK 1
"OnpeneneHre NHIYKIUN BUXPEBOTO
Mar#MTHOTO MO

@u3HYECKU IPAKTUKYM 110 TEME
"HccnenoBanue siBIeHUS

camouuaykiuu" i "COopka Moaenu
AJIEKTPOMArHUTHOTO TeHepaTopa"

@u3HYECKU IPAKTUKYM 110 TEME 1

bu6mmorexa [IOK
https://m.edsoo.ru/ce234633

bu6mmoreka [IOK
https://m.edsoo.ru/d37d9ffe

bu6mmorexa [IOK
https://m.edsoo.ru/67361aef

bu6nmmoreka [IOK
https://m.edsoo.ru/fcae91e9

https://m.edsoo0.ru/c36658da

bubmuoreka [JOK
https://m.edsoo.ru/b8fb6391

bubmuoreka [JOK


https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
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"N3mepenue neproia CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U TIPY>KHHHOTO
MasITHUKOB"

Pu3nYeCcKUil MPAKTUKYM 110 TEME
"IIpeoOpa3oBaHue 3HEPrUuM B
IIPYKUHHOM MasiTHUKE"

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOro ToKa
Yyepe3 NoCIe0BaTEIbHO COEAMHEHHBIE
KOHJIEHCATOp, KaTyILIKy U pe3uctop"”
win "WccnenoBanue padboThl
HMCTOYHHKOB CBETA B LIETIH
MIEPEMEHHOT0 TOKa"

@u3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne napameTpoB 3ByKOBOM
BOJIHBI"

DU3NYECKUI TPAKTUKYM T10 TEME
"M3Mmepenue nokazaresns npesoMIIeHUs
crexna" win "l[lomyuenue
n300pa’keHHsI B CUCTEME U3 TIIOCKOTO
3epKaJia v JUH3bI"

DU3NYECKUN IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYyCHOT'O PacCTOSIHUS OT BEIIECTBA
(Ha mpuMepe XKUIKHUX JIMH3)" WK
"N3mepenne pOKyCHOTO pacCTOSHHS
paccerBaronIuX JuH3"

@u3HYECKU IPAKTUKYM 110 TEME
"Habmonenue nudpakuuy,

https://m.edso0.ru/5d159d35

bu6nmmoreka [IOK
https://m.edsoo.ru/a28026bhd

bu6mmoreka [IOK
https://m.edso0.ru/89dc2d90

bu6nmmoreka [JOK
https://m.edsoo.ru/b100661a

bu6nmoreka [JOK
https://m.edsoo0.ru/42569eal

bubmmoreka [JOK
https://m.edso0.ru/b879fb3f

bubmuoreka [JOK
https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
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UHTEpEPEHIINN U TTOJIAPU3AINU
ceera"

DU3NYECKUI TPAKTUKYM I10 TEME
"OnpenenacHue UMITYJIbCa U SHEPTUU
PENATUBUCTCKHUX YaCTHIL (110
dororpadusM TPEKOB 3apsHKEHHBIX
YaCTHUIl B MAarHUTHOM I10J1€)"

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue nocrosHHoi 1lnanka Ha
OCHOBe uccieoBanus porosppexra"
wiu "HccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA YEpPEe3 CBETOAMO/ OT
HarnpsokeHus"

@u3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue cnekrpa
pa3pekeHHOr0 aTOMapHOI0 BOJIOPOAA
U U3MepeHne nocTossHHOM Punbepra"

DU3NYECKUI TPAKTUKYM 10 TEME
"UccnenoBanue paiioOakKTUBHOTO
¢doHa ¢ UCTIOTB30BaHUEM J103UMETpa"
M "M3ydenune nornomenus 6era-
YaCTHUIl ATFOMUHUEM"

@u3HYECKU IPAKTUKYM 110 TEME
"Habmtonenus 3BE3qH0T0 HEOa
HEBOOPYKEHHBIM TJIa30M C
HCIIOJIb30BaHNEM KOMIIBIOTEPHBIX
MIPUJIOKEHUN JUIsl ONIPEICIICHUS
MOJIOXKEHUS HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIC

bu6nmmoreka [IOK
https://m.edso0.ru/63756¢47

bu6mmoreka [IOK
https://m.edsoo.ru/eb916f82

bu6nmoreka [JOK
https://m.edsoo.ru/ec651eb8

bu6nmoreka [JOK
https://m.edsoo.ru/c3dabebe

bubmuoreka [JOK
https://m.edso0.ru/1072021e



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
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co3Be3aus CeBepHOro noiyuapus u
spkue 38E€3b1" win "HabmogeHus B
teneckorn JIyHbl, TUIaHeT, TyMaHHOCTEH
1 3BE3/THBIX CKOTUICHUA"

O06o01IeHre U cucTeMaTHu3aIus
3HaHUH. Ponb GU3MKM 1 acTpOHOMHHM B
3KOHOMUYECKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOM U ATHUYECKOH cepax
JIeSITCIIHHOCTH YeI0OBEKa

O06o00611eHEe U cUCTeMaTU3aIUs
3HaHUi. Pons 1 MecTo Gpu3UKHU U
ACTPOHOMHUU B COBPEMEHHON Hay4YHON
KapTUHE MHpa

O000I11IcHNE U CHCTEMATH3AIIHS
3HaHui. Ponps ¢pusnyueckoil Teopun B
(hopMHUPOBAHUH TTPEJICTABICHUHN O
(bU3HUECKOI KapTHHE MUPA, MECTO
¢buznyecKoil KapTUHBI MUpa B 0011IEM
PSAy COBPEMEHHBIX €CTECTBEHHO-
HayYHBIX TPEJICTABICHUN O TIPUPOJIC
O0001IeHNEe U CUCTEMAaTU3aIUS
3HaHui 1o teme "Kunemarnka"
O00011IcHNE U CHCTEMATH3ALIHS
3HaHuM 1Mo reMe "Kunemaruka"
O000111eHNE U CUCTEMATU3ALMS
3HaHu# 1o Teme " Ilunamuka"
O0001IeHNEe U CUCTEMAaTU3aIUS
3HaHuil o Teme "CtaTruka TBEpI0Tro
Tena"

bu6nuoreka [JOK
https://m.edsoo.ru/ad6ddeed

bu6nuoreka [JOK
https://m.edso0.ru/18f19f7c

bu6nuoreka [JOK
https://m.edsoo.ru/e7d400f4

bubnuoreka [JOK
https://m.edsoo.ru/b032fc4b

bubmmoreka [JOK
https://m.edsoo.ru/4e31b507

bu6mmorexa [IOK
https://m.edsoo.ru/2dfbafch

Bubnuoreka [JOK
https://m.edsoo.ru/3cca482e



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
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162

O00011IEHNE U CUCTEMATHU3ALUS
3HaHUU 110 TeMe "3aKOHbI COXPAaHEHUs
B MexaHuke"

O00011IEHNE U CUCTEMATU3AIUS
3gagui mo treMe "OCHOBEI
MOJIEKYJISIPHO-KUHETUYECKON Teopun”

O000111eHHE U CUCTEMATU3ALMS
3HaHui o teme "TepmoanHamMuKa.
Temnossie MaInHbL"

O060011IeHNE U CUCTEMATHU3ALUS
3HaHUU 10 TeMe "ArperaTHble
cocTosHHUA BenecTBa. Da3oBbIe
nepexoanl"

O00011eHNe U CUCTEMATU3ALMS
3HAHUU MO TeMe "DINEKTPpUIECKOe
mmone"

O0001IeHNEe ¥ CUCTEMAaTU3AIUS
3HaHui 1o Teme "IlocToSHHbBIN
ANEKTPUUECKUI TOK"

O00011IcHNE U CHCTEMATH3AIIHS
3HaHuH 110 TeMe "TOKHU B pa3InIHbIX
cpenax”

O060011IEHNE U CUCTEMATHU3AIUS
3HaHUM 110 TeMe "MaraurHoe nose"
PesepBHEIit ypok. O600IICHHE 1
CHCTEMaTH3alMs 3HAHUH 110 TeMe
"DnekTpoMarHuTHas UHIYKIUA"

PesepBHEIit ypok. O600IICHHE 1

bubmuoreka [JOK
https://m.edsoo.ru/32a4d1a0

bu6nmmoreka [IOK
https://m.edsoo.ru/ed440ca8

bu6mmorexa [IOK
https://m.edsoo.ru/c63f7c10

bu6mmoreka [IOK
https://m.edsoo.ru/1d36b5b1

bub6mmorexa [IOK
https://m.edsoo.ru/3bf0def9

bu6nuoreka [JOK
https://m.edso0.ru/71453ee6

bu6nmoreka [JOK
https://m.edso00.ru/3d40077a

bu6mmorexa [IOK
https://m.edsoo.ru/3b4c06ae

bu6mmorexa [IOK
https://m.edsoo.ru/053e2248

bu6mmorexa [IOK


https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248

163

164

165

166

167

168

169

170

CUCTEMATH3ALMS 3HAHUHN 110 TEME
"Mexanuyeckue konedbanus"

PesepBHbIil ypok. O6001IeHIE 1
cucTeMaTHh3alys 3HaHUH 110 TeMe
"DnexTpoMarHuTHeIe KosebaHus"

PesepBubIil ypok. O6001meHne 1
cUCTeMaTH3allMsl 3HaHHUH 110 TeMe
"MexaHU4YeCKHE U JIEKTPOMArHUTHbBIC
BOJIHBI"

PesepBubIil ypok. O6001meHne 1
CUCTeMAaTH3AIMsI 3HAHHUH 110 TeMe
"OnTuka"

PesepBHbIil ypok. O60011eHIE 1
cucreMaTrusanus 3HAHUHU 110 TEME
"Ocnosl CTO"

PesepBHbIit ypok. O6001IeHNE 1
CHUCTeMAaTH3AIHsI 3HAHHH 110 TeMe
"KopmyckynsipHO-BOJTHOBOM Tyanu3m"

PesepBHbIil ypok. O6001IeHIE 1
CUCTeMaTH3aIlHsI 3HAHHUH 110 TeMe
"®u3uka aroma"

PesepBHbIil ypok. O6001IeHIE 1
CUCTeMaTH3all¥sl 3HAaHHUH 110 TeMe
"®u3uKa aTOMHOTO SApa U
3JIEMEHTApHbIX yacTul"

PesepBHbIil ypok. O6001IeHIE 1

cUcTeMaTH3alys 3HaHU 110 Teme
"OnemeHTh! acTpoduzuxu”

https://m.edsoo.ru/d6310bfd

bu6mmoreka [IOK
https://m.edsoo.ru/5e2bb83d

bu6mmorexa [IOK
https://m.edsoo.ru/96a7a2dd

bu6mmoreka [IOK
https://m.edsoo.ru/52ad1603

bu6nuoreka [JOK
https://m.edsoo.ru/5beclc65

bu6nmmoreka [JOK
https://m.edsoo.ru/f7¢59d38

bu6nmmoreka [JOK
https://m.edsoo.ru/1f511654

bu6mmorexa [IOK
https://m.edsoo.ru/905c5ce0

bu6mmorexa [IOK
https://m.edsoo.ru/2bffb94c



https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUASA
OCHOBHOM OBPA3OBATEJABHOM NPOT'PAMMBI10 KJIACC

Kon
NMpoBePsSIEMOro
pe3yJbTarTa

10.1

10.2

10.3

10.4

10.5

10.6

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa3oBaTeJILHON MPOrPaMMBbI CpeIHEro 001ero oopa3oBaHusi

JIeMOHCTpHPOBATh HA MPUMEpPaxX poib U MECTO (PU3UKU B (OPMHPOBAHUHU
COBPEMEHHOM HAay4YHOW KapTHHBI MUPA, B Pa3BUTHUU COBPEMEHHON TEXHUKHU
Y TEXHOJIOTHH, B MPAKTHYECKON IEATEIbHOCTH JIFOIEU

Y4uThIBaTh TPAHULBI TPUMEHEHUS H3YUYEHHBIX (DU3MUECKHX MOJeNeH:
MaTepuanbHas TOYKa, MHeplUaibHas cucTeMa 0TcYETa, aOCOMOTHO TBEPAOE
TEJI0, UJICAJIbHBIN T'a3; MOJEIN CTPOCHHUS Ia30B, )KUJIKOCTEN U TBEPIBIX TEIl,
TOYCYHBIN NIEKTPUICCKHUM 3aps]] — IPH PEIICHUN (HU3HUSCKUX 3a7a4

Pacnio3HaBath pusnyeckue siBieHUs (IIPOLECCh) U OOBACHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISPHO-KMHETUUYECKOH TEOpHUU  CTPOCHUs
BELIECTBA U JJIEKTPOAMHAMUKH: DPABHOMEPHOE M PaBHOYCKOPEHHOE
IPSIMOJIMHENHOE JBUKEHHE, CBOOOJHOE TMAJEHUE TeJ, IBUKEHHE I10
OKpY>KHOCTH, HMHEpUHs, B3aumojeiictBue Ten; auddysus, OpoyHOBCKoOe
JBIDKEHUE, CTPOEHUE >KUIKOCTEH W TBEPABIX TeJ, U3MEHEHHEe 00BbEMa Tel
IpU HarpeBaHuM (OXJIAXKIEHHM), TEIUIOBOE pPAaBHOBECHE, HCIApPEHUE,
KOHJCHCALlXs, TUIABJICHUE, KPUCTAIUIM3ALMs, KUIIEHUE, BIIAXKHOCTh BO3/1yXa,
IIOBBILICHUE JABJICHUS ra3a IIPU €r0 HarpEBaHUU B 3aKPBITOM COCYJIE, CBS3b
MEX1y IapaMeTpaMH COCTOSIHHA ra3a B M30IIpoLEeccax; dJIEKTpU3aLus Tell,
B3alMOJEICTBUE 3aps10B

OnuceiBaTh MEXaHUYECKOE JBUKEHHUE, UCTIONb3Ysl (U3NYECKUE BEITUYUHBI:
KOOPAMHATA, IIyTh, IIEPEMEILEHHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUia,
UMIIyJIbC ~Tela, KUHETUYEeCKass DHEpPrus, IOTCHUUaIbHAsA JHEPIUs,
MexaHudeckas paboTa, MexaHM4yecKash MOILIHOCTb, NPU ONHCAHUHU
NPaBUIBHO TPAKTOBATh (PU3NUYECKUHA CMBICT HCHOJIb3YEMBIX BEIMYUH, MX
0003HAYeHHUS M EAMHUIIBI, HAXOAUTh (DOPMYIIBI, CBS3BIBAIOLINE JTAHHYIO
(bU3NYECKyIO BEIMYUHY C APYTUMH BETHYMHAMU

OnwuchiBaTh M3y4YCHHBIC TEIUIOBBIC CBOWCTBA TEJI M TEIJIOBHIC SIBJICHUS,
UCTIONB3Ysl (pU3MUecKre BeIWYUHBL: JaBJICHHUE raza, TeMIeparypa, CpeaHss
KHUHETUYeCKas SHEPrus Xa0THYECKOTO JIBUKCHUS MOJIEKYI,
CpeIHEKBaIpaTUYHasi  CKOPOCTh  MOJIEKYJ,  KOJHYECTBO  TEIUIOTHI,
BHYTpPEHHsISI DHEprusi, pabora rasa, K03()QUIMEHT TOJE3HOTO ICHCTBUS
TEIIOBOTO JBUTATENS; TIPU OTNMCAHWU MPABWIIBHO TPAKTOBATh (U3HUYSCKUN
CMBICTT UCIOJB3YEMBIX BEJIHYMH, WX OOO3HAYCHUS M CJIIUHUIILI, HAXOIUTh
(bopMyJIbl, CBS3BIBAIOIIME JaHHYI (DU3MYECKYIO BEIUYHMHY C JPYTUMH
BEJTMYMHAM

OnuceiBaTh  M3yYEHHbIE  AJIEKTPUYECKHME  CBOWCTBA  BEIIECTBA U
ANEeKTpUYecKue sBNEHUS (IPOIECChl), UCTOIb3Ys (PHU3HUECKUE BEIUYHHBIL:



10.7

10.8

10.9

10.10

10.11

10.12

10.13

10.14

JJIEKTPUYECKUN  3apsill, DJIEKTPUYECKOE TII0JIe, HANpPsKEHHOCTh IIOJIA,
MIOTEHIMAJ, PA3HOCTh IIOTEHLIHUAJIOB; IIPU ONMCAHUY NIPABUIIBHO TPAKTOBATH
(bu3NYEeCKU CMBICI UCTIONB3YEMBIX BEJIMYHMH, UX 0003HAYCHHUS U €IMHHUIIBI,
YKa3bIBaTh (OPMyIIbI, CBS3BIBAIOIIME JAaHHYIO (MU3UYECKYIO BEIHMYUHY C
APYTUMU BEIMYUHAMU

aHATM3UPOBaTh (PU3NYECKHUE MPOLECCH U SBICHUSA, HCIIONB3Ys (pu3nueckue
3aKOHBI U NPUHIUIBL 3aKOH BcemupHoro Tsarotenus, |, Il u Il 3axkons
HeloToHa, 3aKOH COXpaHEHHS MEXaHWYECKOM SHEpruH, 3aKOH COXpPaHEHUs
UMITyJIbCA, NPUHLUI CYNEpPHO3ULUM CHJ, NPUHLHUII PaBHOINpPABUS
MHEpLUAIbHBIX CHCTEM OTCUETAa; MOJIEKYJISIPHO-KHHETHUYECKYI0 TEOPHUI0
CTPOEHHUS BELIECTBA, TI'a30Bbl€ 3aKOHBI, CBS3b CpPEIHEH KHHETHYECKOM
SHEpPIUU TEIUIOBOTO JIBHXKEHHS MOJIEKYJ C aOCOJIIOTHOW TeMIepaTypoH,
IEPBBIA 3aKOH TEPMOJMHAMHUKH; 3aKOH COXPAaHEHUS DJIEKTPUUECKOIO
3apsiia, 3akoH KylloHa; mpu 3TOM pa3iuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €r0 MaTEeMaTHUYeCKOe BBIPAXKCHUE M YCIIOBUS (TPaHUIIBI, 007IacTH)
MIPUMEHUMOCTHU

OOBACHATH OCHOBHEBIC IMPUHIUIIBL JeHCTBUS MallIuH, HpI/I60pOB u
TCEXHUYCCKUX yCTpOﬁCTB; pa3in4yaTb yCJioBUs nx 0e30IacHoro
HCIIOJIHb30BaHUS B IIOBCEIHEBHOM KHU3HHU

BBINONHATE 3KCIIEPUMEHTHI TI0 HCCICIOBAaHUI0 (U3NYECKUX SIBICHHHA W
MIPOIIECCOB C MCIIOIB30BAHUEM IPSMBIX M KOCBEHHBIX H3MEPEHHI; TIPU ITOM
dbopMynupoBath npobiemy (3agady) ¥ TUIOTE3y Y4eOHOTO IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 00OPYIOBaHUS, MPOBOJIUTE OIMBIT
1 (OPMYJIUPOBATH BBIBOJIBI

OCYH_IGCTBJ'IHTB IIpsAMBbIC U KOCBCHHBIC HU3MCPCHUIA (bI/ISI/I‘ICCKI/IX BCJIMYMH,
IIpu 3TOM BI>I6I/IpaTB ONTUMAJIBHEINA CcIIOCO0 HU3MEPCHHUA W HCIIOJIB30BaTh
HN3BCCTHBIC MCTOAbI OLICHKH HOFpCI.I.IHOCTCfI I/I3MepeHI/II>'I

UccnenoBaTth  3aBUCUMOCTH  MEXIy (GU3WYECKUMU BEJIUYMHAMU C
UCIOJIb30BAaHUEM MPSIMBIX M3MEPEHUH; TpPU OSTOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCUpOBaTb  pE3yJbTaThl  IOJYYEHHOH  3aBUCHUMOCTHU
¢u3nYecKux BEIUMYMH B BUAE TaOmUI U rpaduKoB, JelaTh BBIBOJBI IO
pe3ynbTaTaM UCCIEI0BAHUS

Cobromats paBmiTa 6€30MacHOTO TPYAA MPH MPOBECHUN UCCIICIOBAHUH B
paMKax  y4eOHOro  JKCIEPUMEHTa, y4YeOHO-UCCIEeIOBATENbCKOM |
MPOEKTHOM JESITEIBHOCTH C MCIIOJIB30BAHUEM W3MEPHUTEIBHBIX YCTPOUCTB U
J1a00paTOPHOTO 00OPYAOBAHUS

Pemate pacu€THbple 3amaumM ¢ SIBHO 3aJaHHON (U3UYECKOW MOJIETBIO,
I/ICHOJ’IBSYSI (1)I/ISI/ILIGCKI/I€ 3aKOHBI U HpI/IHHI/IHBI; Ha OCHOBC aHAJIN3a yCJ'IOBI/Ifl
3a/1a4yd BBIOMpaTh (PU3UUYECKYIO MOJIENb, BBIICIATh (PU3HMUECKUE BETUIMHBI
u GopMyJibl, HEOOXOAMMBIE Il €€ pelIeHUs, MPOBOIAUTh PACUETHI H
OIICHUBAThH PEATHBHOCTD MOTYUYEHHOTO 3HAYCHUS (PU3HUECKONU BEIIMYHNHBI

Pemars Ka4eCTBEHHBIE 3a/1a4H: BBICTPANBATh JIOTUYECKH
HEMPOTUBOPEUMBYIO IIEMOYKY PACCYKICHUN C OMOPOM Ha H3yUYEHHBIE



10.15

10.16

10.17

10.18

11 KIIACC

Kon
NpOBEPSIEMOT0
pe3yJabTara

111

11.2

11.3

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/IBPI‘{CCKI/IC SABJICHUA

Hcnonp3oBaTe  NpU  pelIEHMH  Y4eOHBIX  3aJad  COBPEMEHHbIE
MHQOPMALIMOHHBIE  TEXHOJIOTMM U1 [OMCKA,  CTPYKTYpPHPOBAHUS,
UHTEpHpeTalluid U TpPEACTaBIE€HUS Y4eOHOW U HAay4HO-IIOMYJIIPHOM
uHpOpMalMY, MOJYYEHHONM U3 pa3iMYHbIX HCTOYHUKOB; KPUTHUYECKU
aHAJM3UPOBATh MOJyYaeMylo HHPOPMAIUIO

[IpuBoUTH IpUMEPHI BKJIa/1a POCCUUCKUX U 3apyOexHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBACHEHHE IIPOIECCOB OKPY’KAIOLIEr0 MHUpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA

Hcnonp3oBath TeopeTndyeckue 3HaHUsS M0 (U3UKE B MMOBCEAHEBHON KU3HU
s obecriedeHusi 0Oe30macHOCTUM Mpu  oOpallleHuu ¢ [npudbopamMu U
TEXHUYECKMMHU YCTPONCTBAMH, JJIsI COXPAHEHUsS 370pPOBbsS U COOJIOICHUSA
HOPM 3KOJIOTHYECKOI'0 MIOBEICHUS B OKpYXKarollel cpene

PaGorate B Tpymnme C BBIMOJHEHHWEM pa3IUYHBIX COIMAIBHBIX POJICH,
IJIAHUPOBAThH PadOTy T'PYIIIbI, PAIIMOHATIBLHO PACIIPEACIISTh 00S3aHHOCTH U
IJJAHUPOBATh JIEATEJIBHOCTh B HECTAHJAPTHBIX CHUTYyalMsIX, aJCKBaTHO
OLICHMBATh BKJIAJ KaXJIOrO0 U3 YYaCTHUKOB TpYyIIlbl B pELICHUE
paccmaTpuBaeMoil mpoOIemMbl

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeJIbLHON MPOrPaMMBbI CpeIHEro 001ero oopa3oBanusi

JIeMOHCTpHpOBATh Ha MpPUMEpPaxX pojib U MECTO (U3MKU B (OPMHPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHHBI MUPA, B Pa3BUTHUU COBPEMEHHON TEXHUKHU
U TEXHOJOTHM, B MPAKTUYECKOW NESITEIBbHOCTU JIIOJAEH, LEIOCTHOCTh W
€AMHCTBO (U3NYECKOM KapTUHBI MUpa

VY4uThIBaTh TPAaHUIBl TPUMEHEHHS HW3YYEHHBIX (U3NUYECKUX MOJelnei:
TOYECUHBIA JJIEKTPUYECKUN 3apsif, sACpHas MOJENb AaTOMa, HYKJIOHHAas
MO/IENIb aTOMHOTO si/ipa NP pPEeUIeHUH (PU3NUECKHUX 3a]au

Pacnio3naBate (usznueckue spneHus (Mporecchl) U OObSICHITh UX HA OCHOBE
3aKOHOB  JJIGKTPOJMHAMUKA UM KBAaHTOBOM (DM3MKM: 3JIEKTpHUECKas
MIPOBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MAarHWTHOE JEWCTBUS
TOKa, B3aUMOJICHCTBHE MAarHUTOB, JICKTPOMArHUTHAs WHAYKIIUA, ACHCTBHE
MarHUTHOTO TIOJSl HAa TPOBOAHMK C TOKOM M JBWKYIIMHCS 3aps,
3JIEKTPOMArHUTHBIE KoJIeOaHus " BOJTHBI, psSMOJIMHEHOE
pacrpocTpaHeHHE CBEeTa, OTpPaXEHHe, TpeNOMIICHHE, WHTEepPEePEHIIHS,
TUpaKkus U MOJspU3alus CBeTa, AUCIEPCHs CBeTa, (POTOIIEKTpUUECKUN
addext (poroaddexT), cBeToBOE NaBIeHHUE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aromMa  BOJOpPOJAa,  €CTECTBEHHAas U  HCKYCCTBEHHas



11.4

115

11.6

11.7

11.8

11.9

11.10

PaauOaKTUBHOCTD

OnuceiBaTh U3y4YE€HHbIE CBOMCTBA BEIECTBA (DJIEKTPUUYECKUE, MATHUTHBIC,
ONTUYECKUE, DJICKTPUUECKYI0 MPOBOAMMOCTh Ppa3IMYHBIX Cpel) U
ANEKTPOMArHUTHBIE  SBJICHUSA  (IPOLECCHI), HCHOJIB3YsS  (U3HUECKUE
BEJIMYUHBI: AIEKTPUUECKUN 3apsij, Cuja TOKa, JIEKTPUUECKOE HANpPsHKEHHE,
AJIEKTPUUYECKOE CONPOTHUBICHHE, pa3zHOCTh mnoTeHuuano, JJIC, pabora
TOKa, WHAYKIMS MarHUTHOrO 1ojs, cuia Awmmepa, cwia JlopeHua,
WHAYKTUBHOCTh KATYIIKH, SHEPTUS JIEKTPUUECKOI0 U MAarHUTHOIO IOJIEH,
Nepuoj U 4acToTa KojieOaHUM B KojeOaTeIbHOM KOHTYpE, 3apsii U cuja
TOKa B TpOIECCe TapMOHUYECKMX JJIEKTPOMArHUTHBIX  KOJICOaHMIA,
(GoKycHOE pacCTOSIHME€ U OINTHYecKas cuja JIMH3bI; [pU  ONUCAHUU
MPAaBWJIBHO TPAaKTOBAaTh (PM3MUYECKUN CMBICT HUCTOJIB3yEMbIX BEIUYHH, UX
0003HAYCHHUS W EAMHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIIUE JTaHHYIO
(bu3NUECKyI0 BEIMUUHY C APYTUMH BETUYMHAMU

OnuceiBaTh H3y4yCHHBIC KBAHTOBBIC SBJICHHS M IPOLECCHI, HCIOIb3Ys
(¢u3nyeckue BEJIMYUHBL: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI
U 4YacToTa CBeTa, PHEPrusi M MMITyJIbC (OTOHA, MEPHOJ MOoIypacnasja,
JHEPIUsl CBA3U ATOMHBIX sA€p; IPU ONUCAHUU IPABUIBHO TPaKTOBATH
(bu3nUYeCKUil CMBICI UCTIOJIb3YEMBIX BEJIIMYHMH, UX 0003HAYCHUS U €IMHHUIIBI;
yKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOIIME MAHHYIO (U3UYECKYIO BEIUYHHY C
JPYTMMU BETMYMHAMU, BBIUUCIISITh 3HaU€HUE (PU3UYECKOM BETMYMHBI

AHanu3upoBath (GU3NYECKHUE MTPOLECCHI U SBICHUS, UCIIONB3Ys (U3NUECKUE
3aKOHBl M NPHUHLMIBL: 3akoH OMa, 3aKOHBI IIOCJIENOBAaTENbHOIO U
HapajuIeNIbHOrO COEUHEHUs IPOBOJHUKOB, 3aKoH [xoyns — Jlenua, 3akoH
ANEKTPOMAarHUTHOM MHAYKIMH, 3aKOH MPSMOJIMHEHHOIO paclpOCTpaHEHUs
CBETa, 3aKOHbl OTPA’KEHUSI CBETA, 3aKOHBI IPEJIOMJICHUSI CBETa, YpPAaBHEHUE
OiHmTeiHa ana  ¢orodd¢ekra, 3aKOH COXPAHEHUS DSHEPIUH, 3aKOH
COXPaHEHMs MMITYJIbCA, 3aKOH COXPaHEHHsI JIEKTPUYECKOTo 3apsjia, 3aKOH
COXpaHEHMs MacCOBOI0 4Mcia, MocTysiaTsl bopa, 3aKOH paJuoaKTHBHOTO
pacmaza; Tpu 3TOM pa3iuyaTh CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTH4eCKOe  BBIpaXEHWE W YCJIOBUS  (IpaHUIBI,  00JacTy)
MIPUMEHUMOCTH

OHpeI[eJ'IHTB HarpaBJICHUC  BCKTOpa HWHAYKIOHWU  MArHUTHOI'O  ITOJIA
IMpOBOAHHKA C TOKOM, CHUJIbL AMnepa H CHJIBI HopeHua

CTpouTh ¥ OINHUCHIBATH M300pa’K€HUE, CO3/1aBAEMOE IIJIOCKUM 3E€PKajoM,
TOHKOM JIMH30U

BBIOMHATE 2KCHEPUMEHTHI 10 HCCIEAOBAaHUI0 (DU3MUECKUX SBICHHUHA U
MIPOLIECCOB C UCIOJIb30BAaHUEM IPSMBIX U KOCBEHHBIX U3MEPEHUH; MTPU ITOM
dbopmynrpoBaTh mpobdiaeMy (3aaady) ¥ TUIOTE3y YIeOHOTO HKCIEPUMEHTA,
coOupaTh yCTAaHOBKY M3 IPEJIOKEHHOTO 000PYI0BaHUs, MPOBOJUTE OINBIT
1 (HOpMyYIUPOBATH BHIBOIBI

OCYU.[CCTBJ'I}ITB MpsAMBIC U KOCBCHHBIC H3MCPCHUSA (bI/I3I/I‘-ICCKI/IX BCJIIMYMH,
Ipu 5TOM BBIGI/IpaTB ONTHUMAJIBHBIM CIIOCO0 HU3MCPCHUA U HUCIIOJIB30BATH



11.11

11.12

11.13

11.14

11.15

11.16

11.17

11.18

11.19

U3BECTHBIE METO/IbI OLICHKU IIOTPEIIHOCTEH U3MEPEHUI

HccnenoBath 3aBUCHMOCTH (PU3UYECKUX BEIUYMH C HCIOJB30BAHUEM
MPSIMBIX U3MEPEHHI; TPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBAThH
pe3ynbTaThl TOJYYEHHOW 3aBUCUMOCTH (PHU3UYECKUX BEIWYMH B BHIE
Tabnuil u rpaduKoB, AeJaTh BHIBOABI MO Pe3yJbTaTaM MCCIEI0BaHUS

CobmrogaTh paBuia 6€30MacHOTO TPY/la MPU NMPOBEIACHUU UCCIEIOBaHUHN B
paMkKax  y4eOHOrO  JKCIIEPUMEHTa, y4eOHO-HCCIECIOBATEIbCKOH |
MPOEKTHOM JESTEIBHOCTH C MCIIOJIB30BAHUEM W3MEPHUTEIBHBIX YCTPOUCTB U
n1abopaTopHOro 000pyA0BaHUS

Pemate pacu€THbie 3amaunM ¢ SIBHO 3aJaHHON (DU3MYECKOW MOJIETIBIO,
I/ICHOJ’IBSYSI (1)I/IBI/I‘~I€CKI/I€ 3aKOHBI U HpI/IHIII/IHI)I; Ha OCHOBC aHAJIN3a yCJ'IOBI/ISI
3a/1aud BBIOUpaTh (HPU3UUYECKYIO MOJIEb, BBIICIATh (PU3HMUCCKUE BETUIMHBI
u GopMyJibl, HEOOXOAMMBIC Il €€ pelIeHUs, MPOBOAUTh PACUETHl H
OLICHUBATh PEAbHOCTh MOJYYCHHOTO 3HAYCHUS (PU3NUECKON BETHUNHBI

Pemats Ka4ueCTBCHHBIC 3a/1auu: BBICTpPaNBaTh JIOTUYECKH
HEMPOTUBOPEUUBYIO IEMOYKY PACCYKIEHUN C OMOpPOH Ha H3y4YCHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SIBIICHUS

Hcnonp3oBaTe  MpH  pemIEHMH  y4eOHBIX  3aJad  COBPEMEHHbBIE
MH(OPMALIMOHHbIE  TEXHOJOTHMH  JUIsl  IIOMCKa, CTPYyKTYpUpPOBaHUSA,
UHTEpIpETallMd U TPEACTaBICHUS Yy4yeOHOW U HAy4HO-TIOMYJISIpHOU
MHpOpMalKMY, MOJYYEHHONM U3 pa3iM4yHbIX HCTOYHUKOB; KPUTHUYECKU
aHAJIM3UPOBATh MOJyUaeMy0 HHPOPMaLUIO

OOBSICHSIT, TPUHIMIBI JEHCTBUS MAaIlUH, NTPUOOPOB W TEXHHUUYECKHX
YCTPOMCTB; pa3nuyaTh YCJIOBHS WX 0€30MacHOTO HWCIOJIb30BaHUS B
HOBCEIHEBHOU KU3HU

[TpuBOANUTE IpPUMEPHI BKJIAaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAayKH, B OOBSICHEHHE IIPOLIECCOB OKPYXKAIOIIEr0o MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTUH

Hcnonb30BaTh TeOpeTHUYECKHE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM JKU3HU
s obecriedeHus Oe30mMacHOCTH MNpH  oOpalieHMH ¢ mpubopamu U
TEXHUYECKMMHU YCTPONCTBAMH, JJIsI COXPAHEHUS 370pPOBbsS U COOIIOICHUS
HOPM PKOJIOTUYECKOTO MOBEJCHUS B OKpPY Karollel cpeae

PaGotate B rpymme C BBIIOJHEHHWEM Pa3IUYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy TPYIIBL, PAIIMOHAIBHO paclpeiesaTh 005S3aHHOCTH U
IJJAHUPOBATh JIEATEIbHOCTh B HECTAHJAPTHBIX CHUTYyalMsX, aJEKBaTHO
OLICHMBATh BKJAJ KaXJIOr0 U3 YYaCTHUKOB TPYINIbl B pELIEHUE
paccMaTpuBaeMoi MPOOIEMBI



IMTPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA
10 KVIACC

Kon Koa npoBepsiemoro

HpOBepﬂeMble IJIEMEHTBI COACPKAHUA
pasaejia 3JIEMCEHTA

OU3NKA 1 METOIbI HAYYHOI'O [TO3HAHU A

®dusuka — Hayka o mnpupozae. Hayunble meTonsl
11 [IO3HAHUS OKpYy>Karolero Mupa. Ponib akcniepumenTa
' U TEOpUM B IIpoOLlECCE€ IIO3HAHUS  IPHUPOJBI.

DKCrepuMeHT B (pusmnke

1 MonenupoBanue ¢usnueckux  SABICHUH U
npoueccoB. Hayunble rumnotessl. ®Pusnyeckue
3aKOHBI M Teopuu. ['paHMLBI [PUMEHHUMOCTH

1.2 ¢u3nueckux 3akoHOB. [IpMHIMII COOTBETCTBHSL.
Ponb u wMecto @usuku B  (QopMHUpOBaHUU
COBPEMEHHOM  HAy4YHOM  KApTUHBI  MuUpa, B
MPAKTUYECKOM eI TEILHOCTHU JIIOICH

2 MEXAHUKA
#HHPar###KUHEMATUKA

MexaHndeckoe  JIBUIKEHUE. OTHOCHUTEIILHOCTD
21.1 MexaHuueckoro aBmwxkeHus. CucremMa oTc4Yéra.
Tpaexropust

[lepemenienue, CKOpOCTb  (CpelHssI  CKOpPOCTb,
912 MI'HOBEHHAsl CKOPOCTb) U YCKOPEHHUE MaTepUaIbHON

TOYKH, UX HNPOCKOHWHN HA OCU CHUCTCMbI KOOPIHMHAT.
CrnosxeHue nepeMenieHnii U CI0KeHne CKOpOCTei

PaBHOMCpHOC U PaBHOYCKOPCHHOC HpHMOHHHCﬁHOC

213 nBwkenne. [paQuku 3aBUCHMOCTH  KOOpIMHAT,
’1 o CKOPOCTH, YCKOPEHHUS, IIyTH W TI€PEMEIICHHs

MaTepHaHBHOfI TOYKHU OT BPECMCHU

CBoOoaHOE masieHre. Y CKopeHue CBOOOTHOTO
majgeHust

2.14

KpuBonuneiinoe JIBUKEHUE. PaBrOMEpHOE
JIBUKEHHE MAaTepPHAIbHOM TOYKU MO OKPYKHOCTH.
VYrioBas cKopocTh, JIMHEHHast ckopocTh. [lepuon u
yactoTa. LleHTpocTpemMuTensHoe yCKOpeHue

2.15

216 TexHu4eckne yCTpONCTBA: CIUIOMETP, ABUKEHUE
o CHApSJIOB, IIEMIHBIE ¥ PEMEHHbIE TIepeaadn

917 [TpakTuueckue paboTel. M3mMepeHne MrHOBEHHOM
o ckopoctd. MccieoBaHHEe COOTHOIIEHHS MEKLY



2.2

2.3

2.2.1

2.2.2

2.2.3

2.2.4

2.2.5

2.2.6

2.2.7

2.2.8

2.2.9

2.2.10

Iy TSIMH, IIPOWICHHBIMU TEJIOM 3a
IIOCJIENOBATENIbHEIE PAaBHBIE IIPOMEXKYTKU BPEMEHU
IIPY PABHOYCKOPEHHOM JBW)XXCHUU C HA4YaJIbHOU
CKOpPOCTBIO, paBHOM HyJI0. M3yueHue IBHKEHUA
mapuka B BA3KOW JKMAKOCTU. M3yueHue NBUKEHHUS
TeJa, OpOIIEHHOTO TOPU30HTAIILHO

#H#Par### JNHAMUNKA

[Ipuniun  otHocutenbHOCTH ['anmuies.  [lepBsiit
3akoH HprotoHa. HEpManpHbIe CUCTEMBI OTCUETA

Macca tena. Cuina. [lpuHuun cynepno3uuuu cui

Bropoii 3akoH HeroTOHA 114 MaTepuanbHOM TOYKU B
uHepuuanpHoil cucreme orcu€ra (MCO). Tperuit
3akOH HbI0TOHA [1711 MaTepHabHBIX TOYEK

3akoH BCEMHUPHOI'0 TATOTCHHUA. Cuma TSOKECTH.
HepBaﬂ KOCMUYCCKast CKOPOCTh. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

Cuna Ttpenusa. Cyxoe TtpeHue. Cuna TpeHHUs
CKOJIbKEHUS M cuia TpeHus nokosd. Koaddunuent
TpeHust. Cuiia CONPOTUBIIEHMS IPU JBUKEHUM Tella
B KHUJIKOCTHU WJIU ra3e

[TocTynarensHOe W BpallaTeIbHOE  JIBU)KCHHE
a0CoIOTHO TBEPAOrO TeIa

MOMEHT CHIbl OTHOCUTENBHO OCH BpAILEHUSA.
IInedo cuiibl. YcnoBus paBHOBeCUs TBEPAOIO Tena B
HnCo

TexHudeckue yCTpoKUCTBa: MOALINUITHUKY, JBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB

[Tpaktuyeckue paboThl. M3ydeHue ABMXKEHHS
Opycka 10 HAaKJIOHHOHM TIOCKOCTH TOJ JEHCTBHEM
HecKosbkux cui. MccnenoBaHue 3aBUCHMOCTH CHII
YOPYrOCTH, BO3HHUKAOIUMX B JedopMHUpPyEeMOi
MPYXUHE U PE3UHOBOM 00pasile, OT BEJIMYUHBI UX
nepopmanuu. VccnenoBanue ycioBuil paBHOBECHS
TBEPAOrO TeJIa, UMEIOLIETO OCh BPALLECHUS

###Par###3 AKOHBI COXPAHEHI A B MEXAHUKE

23.1

2.3.2

2.3.3

NMmmynec ~ MaTepuanbHOM  TOYKH,  CHCTEMBI
MaTepuaibHbIX TOYEK. MIMITyJIbC CUIIBI U U3MEHEHUE
HMITyJIbCa TEJa

3akoH coxpanenus mMmiynbsca B ICO. PeaktuBHOE
IBUKCHHE

PaGora cuiibl



3.1

2.34

2.3.5

2.3.6

2.3.7

2.3.8

2.3.9

2.3.10

MOoOIIHOCTD CHJIBI

Kunernueckass »Heprus MaTepUalbHONM TOYKH.
TeopeMao KUHETUYECKON YHEPTUHI

ITorenumanbHas 3Heprud. IloTeHnuanbHas >HEprus
yIIpYyro e opMHPOBaHHOU IIPY’KUHBI.
[ToTeHunanbHas SHEPrUs Tena BOJINU3HU MOBEPXHOCTH
3ewmun

HOTGHLII/IaJILHble U HCIIOTCHHUUAJIBHBIC CHUJIBI. CBs13b
pa60TI>I HECIIOTCHIHUAJIBHBIX CHJI C HN3MCEHCHHUCEM
MEXaHUYECKON SHEpPruud CHUCTEMBbl Tell. 3aKOoH
COXpPaHCHUA MeXaHHIEeCKOH SHEPIrun

VYipyrue u Heynpyrue CTOJIKHOBEHUS

TexHuueckue  yCTpOWCTBAa:  JIBUXKEHUE  paker,
BOJIOMET, KOIIEp, IPY>KUHHBIN MUCTOJIET
IIpakTuueckue padoTsl. M3yueHue cBa3u ckopocTei
TeN npu HeynpyroM ynape. McciepoBaHue cBs3M
paboThl CHJIBI C UW3MEHEHHEM MEXaHMYECKOU
SHEPIuu Teja

MOJIEKVYJISAPHAS ®U3UKA 1 TEPMOAMHAMUKA
#iHPar###OCHOBBI MOJIEKYJIAPHO-KUHETUYECKON TEOPHU

3.11

3.12

3.1.3

3.1.4

3.15

3.16

3.1.7

3.18

OcHoBHbIE II0JIO’KEHUS MOJIEKYJISIPHO-
KMHETUYECKOM TeopuHu. DBpOyHOBCKOE JBHIKEHHE.
Huddysus. Xapakrep ABHKEHUS U B3aUMOJCHCTBUS
YacTHIl BEIECTBA

Mopenu CTpOeHHs Ta30B, KUIAKOCTEH M TBEPIBIX
Tel U OOBSICHEHHWE CBOWCTB BEIIECTBA HA OCHOBE
3TUX MOJENen

Macca MOJIEKYJI. KonuuectBo BEILIECTBA.
[TocTostHHast ABoraapo

TeroBoe  paBHOBecue. Temmepatypa u  e€
u3mepenue. [lkana remneparyp Lleascust

Mogens upeanbHoro rasa. OCHOBHOE YypaBHEHHE
MOJIEKYJISIPHO-KUHETHUECKON TEOpUU HJealIbHOTO
rasa

AOcomoTHas TemmepaTrypa Kak Mepa cpelnHeil

KMHETUYECKOM JHEPruu  TEIIOBOIO  JABUKCHUS
yactul rasa. [Ikama remneparyp KenbsBuna

VpaBuenue Knaneiipona — MenzaeneeBa. 3akoH
JlanbToHa

["a3oBbIe 3ak0HBI. M30mporiecchl B u1eaabHOM Ta3e ¢
MIOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: H30TEpMa,



3.1.9

3.1.10

3.2.1

3.2.2

3.2.3

3.2.4
3.2

3.25

3.2.6

3.2.7

3.2.8

n30xo0pa, n3zobdapa

TexHU4EeCKHE yCTPONCTBA: TEPMOMETP, OapOMETp
[TpakTuyeckue paboThl. M3MepeHne Macchl BO3ayXxa
B KJACCHOW KoMHare. MccnenoBaHue 3aBUCHUMOCTH
MEXKIy NapaMeTpaMH COCTOSIHUSL Pa3peKEHHOTO
rasa

OCHOBbI TEPMOJIMHAMUKA

TepmonuHamudeckas cucrema. BayTtpennss
SHEPTUSI TEPMOJIUHAMHYECKOM CHUCTEMBI U CIIOCOOBI
€€ U3MEHEHUS

KonuuectBo Ttemnorsl u  pabGota. BHyTpeHH:S
SHEPIUsi OJJHOATOMHOIO UEaIbHOIO rasa

Bunawr TEIJIoNnepeauu: TEIJIONPOBOAHOCTb,
KOHBEKLHUS, M3TydyeHue. TemioéMKocTh — Tena.
VaenbHasgs  TemnoéMKOCTH  BeEmlecTBa.  Pacuér
KOJIMYECTBA TEIUIOTHI MPHU TEIIoNepeade

[lepBplii 3akoH TepmoauHaMuku. [IpumeHeHue
[IEPBOr0 3aKOHAa TEPMOJAMHAMMKH K H30IpOLECCaM.
I'padmueckas uHTEpIIpeTanus paboTHI Ta3a

TemmoBele  MAaIIMHEL. [Ipuniuner  gelcTBUA
TerioBbix MamuH. [IpeoOpa3oBanust SHEpruu B
TEIIOBbIX MamuHax. KoapuiueHT mnone3Horo
nevictBus (nanee — KI1/1) termoBoit mammuusl. [{uki
Kapno u ero KIIJI

Bropoit 3akon TepmomuHamuku. HeoOpartumocTsb
MpoleccoB B mpupoae. TemioBble ABUTATEINH.
DKOJOTHYECKHE MPOOIEeMbl TETIOIHEPTETUKH

TexHU4ecKne yCcTpOMCTBa: ABUTaTeNlb BHYTPEHHETO
CropaHusi, ObITOBOM XOJIOAMIBHUK, KOHAULIMOHED

[IpakTnueckue pabotel. M3Mepenue ynenbHON
TEIUIOEMKOCTHU

##HPar#### AT PEI’ATHBIE COCTOSAHUMA BELIECBA. ®A30BBIE

3.3.1

3.3
3.3.2

3.3.3

INEPEXO/IbI

[TapooOpazoBanue u koHaeHcauus. Mcmapenue u
KUIIEHHE. YJenpHas TemIoTa MapooOpa3oBaHMUsL.
3aBUCUMOCTb TEMIIEPATYPhl KUIICHUS OT 1aBICHUS
AOGcomoTHAs M OTHOCHUTEIIbHAS BIAKHOCTD BO3/1yXa.
Haceimennsiii nap

Teépnoe Ttemo. Kpucrammmueckue u amopdHbie
Tena. AHM30TPONUS CBOWCTB KpucTayioB. JKuakue
Kkpuctaybl. CoBpeMEHHbIE MaTepHalIb



4.1

4.2

3.34

3.35

3.3.6

3.3.7

411

4.1.2
4.1.3
4.1.4

4.1.5

4.1.6

4.1.7

4.1.8

4.1.9

4.1.10

[InaBneHue U KpucTaM3anusa. Y IejabHas TEIioTa
riaBneHus. CyOnumarus
YpaBHeHHE TEIJIOBOTO OaaHca
Texnuueckue YCTpOWCTBA: TUTPOMETP u
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUN IOIYYEHUS
COBPEMEHHBIX  MaTEpUaJOB, B  TOM  YHUCIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUHU
[Tpaktnyeckne paboTbl. M3MepeHne BIAXHOCTH
BO3JlyXa

SJIEKTPOAMHAMUKA

##HPar#H#IJIEKTPOCTATUKA

OnexTpuzanus Teil. OJEeKTpudeckuil 3apsan. [lBa
BHJIA DJIEKTPUUECKUX 3apsi0B

[TpoBOIHUKH, TUAIIEKTPUKH U TIOTYTIPOBOIHUKH
3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsiaa
B3aumoneiictBue 3apsanoB. 3akod Kynona

DIEKTpUUYECKOE noJe. HampsokénnocTs
JIEKTPUYECKOro IMoisd. IIpuHuun cyneprno3unuu.
JInHnn HanpsKEHHOCTH SJIEKTPUYECKOTO OIS
PaGora CHII AIEKTPOCTATUYECKOTO OJI.
IloTenmnuan. Pa3HOCTh MOTEHIIMAIOB

HpOBO,Z[HI/IKI/I U JUOJICKTPUKH B  IMOCTOSAHHOM
SJICKTPUYCCKOM IIOJIE. Z[I/IC)J'IGKTPI/I‘{CCKEU{
MMPOHUITACMOCTb

OnektpoémkocTh. KonaeHcaTop. IIEKTPOEMKOCTh
TUTIOCKOTO KOHJIEHCATOpa. DHEPTusl 3apsHKEHHOTO

KOHJIeHCAaTopa
Texuuveckue yCTpOHCTBA: AIIEKTPOCKOTI,
AIIEKTPOMETP, AJIEKTPOCTaTUYECKAs 3aIuTa,
3a3eMJICHHE  DJIEKTPONPUOOPOB,  KOHICHCATOD,

KCEPOKC, CTPYUHBINA IPUHTED
IIpaxTrueckue paboTHI. N3mepenune
IIEKTPOEMKOCTH KOHJIEHCATOpa

#HHPar#H##TIOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

421

4.2.2

4.2.3

CPEJIAX
Vcnosus CYyIIECTBOBaHUS MMOCTOSTHHOT'O
AJeKTpUYecKoro Toka. Mcrounnku Toka. Cuia Toka.
ITocTOosTHHBIN TOK
Hanpspokenne. 3akon Oma 1715 yyacTka 1enu

:‘)J'ICKTpI/I‘IeCKOG COITPOTUBJICHHC. yI[eJ'IBHOG
COIMPOTUBJICHUC BCIICCTBA



4.2.4

4.2.5

4.2.6

4.2.7

4.2.8

4.2.9

4.2.10

4211

4.2.12

4.2.13

4.2.14

11 KIIACC

Kon
pasnena

4
4.3

Koanposepsiemoro
3JIeMEeHTa

HOCHGI[OB@.TGJIBHOG, napajjicJibHOC, CMCIIaHHOC
COCAUHCHUC ITPOBOJHUKOB

PabGorta »nextpuueckoro Ttoka. 3akoH J[[xoyms —
Jlenma

MOIHOCTB 3IEKTPUUECKOTO TOKA
anekTpoaBwkymas cuna (manee — OJJC) wu
BHYTPEHHEE COIMPOTUBJICHHE HCTOYHUKA TOKA.
3akoH Oma JUTSt MOJIHOM (3aMKHYTOM)
aNeKTprudecKoi renu. KopoTkoe 3amMbIkaHne

ONEKTpOHHAs IMPOBOJUMOCTb TBEPIBIX METAJUIOB.
3aBUCUMOCTb  COINPOTHUBIIEHUS  METAUIOB  OT
TeMieparypsl. CBEpXIIpOBOJUMOCTh

DneKTpudyeckuii TOK B Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITyYKOB

[TomynpoBonaukn. CoOCTBEHHAass W MpPUMECHas
IIPOBOAMMOCTh TMOJYNPOBOAHUKOB. CBoiicTBa p-N
nepexo/a. [loaynpoBogHUKOBBIE TPUOOPHI

DAeKTpuYeCcKuit TOK B INEKTPOJIUTAX.
DNEeKTpONIUTUYECKAs! AUCCOLMALIMS. DIEKTPOIIU3

DJIEKTpUYECKUI TOK B razax. CaMOCTOSTEIbHbIA U
HECAMOCTOSITENIbHBIA ~ pa3psi. PaznuyHble  TUIBI
caMOCTOSITeNIbHOTO pa3psaa. Monuus. [1nazma

TexHu4eckne yCTpONCTBA: aMIIEpMETpP, BOJIBTMETP,
peocTaTr, UICTOYHMKHU TOKA, dJIEKTPOHArpEBaTENIbHbBIE
pUOOpHI, AIIEKTPOOCBETUTENBHbBIE npudopsl,
TEPMOMETP  COINPOTUBJICHUSA, BAaKYYMHBIA JHUOJ,
TEPMUCTOPBI u (boTope3ncTopsl,
ITOJIYITPOBOTHUKOBBIN TNOJ, FaIbBaHUKA

[TpakTndyeckue paboTel. HM3ydeHne CMeNIaHHOTO
COEZIMHEHUs PE3UCTOPOB.

N3mepenne OJIC ucTOUHMKAa TOKa M €0
BHYTPEHHETO COIIPOTHBJIICHUS. Habmonenue
IIEKTPOJIN3A

IIpoBepsiemMbie 3JIeMEHTbI COIEPKAHUSA

SJIEKTPOAMHAMUKA

##HHPartHH#MATHUTHOE I1OJIE. OJIEKTPOMATHUTHAA MHAYKIMA



5.1

4.3.1

4.3.2

4.3.3

4.3.4

4.35

4.3.6
4.3.7

4.3.8

4.3.9

4.3.10

4311

4.3.12
4.3.13

4.3.14

4.3.15

IlocTostHHBIE MAarHuThbL. B3aumonaetictBue
HOCTOSHHBIX MarHUTOB

MaruutHoe noje. BekTop MarHUTHOM WHAYKIIWH.
[IpuHiun cynepno3uuuu. JIMHUM MarHUTHOU
uHAyKuuK. KapTrHa TuHUN MarHUTHOM MHIYKLUU
I10JIs1 IOCTOSTHHBIX MarHUTOB

MarnutHoe moJie IpoBOJHUKA ¢ ToKoM. Kaptuna
JUHUM TOJNS JUIMHHOTO MPSIMOTO NPOBOJHHUKA U
3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYLIKH C
TokoM. OmeiTr  Opcrena.  B3aumopeiicTBue
MIPOBOJIHUKOB C TOKOM

Cuna Amrnepa, €€ MOJlyJIb U HalpaBJICHUE

Cuna Jlopenua, e€ MoOAyidb U HampaBiICHHE.
JBr>KeHUE 3apsyKEeHHOM 4YacTHIbI B OJHOPOIHOM
MarHuTHOM nojie. Pabora cunel Jlopenia

SIBneHune 31eKTpOMarHuTHOM UHIAYKIUU

[ToTox BekTOpa MarHUTHOW MHTyKIIMH

OJAC wuHAaykuuu. 3aKOH  AJIEKTPOMAarHUTHOM
nHaykunu Papanes

Buxpesoe anekrpudeckoe nose. 3JC uHAYKIUH B
IIPOBOJAHMKE, JBWXKYLIEMCSI IOCTYIIATEIbHO B
OJIHOPOJIHOM MAarHUTHOM I10JI€

[IpaBuio Jlenna

NunyktuBHOCTh. SIBieHne camounaykuuu. 2J(C
CaMOMHAYKITUU

DHeprusi MAarHUTHOTO TIOJISI KATYIIKHA C TOKOM
DNEeKTPOMArHUTHOE T0JIE

Texumyeckne YCTpOﬁCTBaZ IIOCTOAHHBIC MArHUTHI,
QJICKTPOMAIrHUTEI, JJICKTPOABUTATCIIb, YCKOPUTEIN
QJICMCHTAPHBIX 4aCTUL], MTHAYKIIMOHHAA I1CYb

[IpakTnueckue pabotbl. M3ydeHne MarHUTHOTO
IOJI KaTylmku ¢ TOkoM. MccnenoBanue nevicTBus
IIOCTOSIHHOTO MarHuTa Ha pPaMKy C TOKOM.
HccnenoBanue  sgBIEHUS  DJIIEKTPOMArHUTHOM
MHAYKIHUH

KOJIEBAHUMA 1 BOJIHBI

##HPartH#MEX AHUYECKUE N OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

512

KoneobarensHas cucrema. CBOOOIHBIE KOJIEOaHMS.
I'apmonnueckue kosebOanus. Ilepwoxa, wyacTora,
amMIuTUTyAa U Qasza KojaeOaHHi

[IpyxuHHBIN MagTHUK. MaTeMaTH4eCKNI MassTHUK



5.2

5.13

5.1.4

5.15

5.16

5.1.7

5.18

5.1.9

5.1.10

5.1.11

5.1.12

YpaBHeHue rapMOHUYECKUX KoJIeOaHUH.
Kunemarndyeckoen  JUHAMMYECKOE  ONMCAHHE
K071€0aTeIbHOr0 IABMKEHHUS

[IpeBpamenue »HEpPruM NOpU  TapMOHHYECKUX
konebaHusax. CBA3b  aMIUIUTYIbl  KoJeOaHMi
MCXOJIHOM BEIMYHMHBI C aMIUTUTyAaMU KoJjeOaHH
€€ CKOPOCTU U YyCKOPEHUS

KonebaTenpHbIit KOHTYD. CBoOonaHbIC
ANIEKTPOMArHUTHBIE KojleOaHus B  UACATHLHOM
KoieOaTenbHOM  KOHType. AHAIOTUS  MEXIY
MEXaHHYECKUMU " AJIEKTPOMArHUTHBIMH
konebanusmu. ®opmyna Tomcona

3aKOH COXpaHEHWs DSHEPrud B  HJICAJTBHOM
KoJ1e0aTeaIbHOM KOHTYpe

BoinyxaeHHbIe MEXaHUYEeCKHe Kosie0aHusl.
Pe3onanc. Pe3onancHas kpuBas. BbIHyXII€eHHbBIC
AJIEKTPOMarHUTHBIE KOJIeOaHusl.

Ilepemennsblii Tok. CHHYCOMIaIbHBINA IEPEMEHHBIN
TOK.

MoIHOCTh NEPEMEHHOTO TOKA. AMIUIMTYJHOE U
JEMCTBYIOIEE 3HAUEHHUE CUIIBI TOKA U HAIPSYKEHUS

Tpanchopmarop. I[lpouwsBoacTBo, mepegada u

norpebieHue AIEKTPUYECKOM SHEPrHH.
DKOJIOTHYECKHEe  PUCKU  TPH  MPOU3BOJACTBE
IEKTPUUYECKOU SHEPIrUH. Kynbrypa

HCIOJIb30BaHUA 3JICKTPOSHCPIUU B MOBCEIHEBHOM
KHU3HHU

TexHuuueckue yCTpOMCTBA: celicmorpad,
ANEKTPUYECKUI 3BOHOK, TUHUH dJIEKTpOInepe1ad

[IpakTuueckue paboThlI. Hccnenosanue
3aBHCHMOCTH Mepro/ia MajbIX KojJebaHui rpy3a Ha
HUTH OT JJAUHBL HHUTH W MAacchl Tpys3a.
HccnenoBanne mnepeMEeHHOTO TOKa B LENU U3
MOCNIEZI0BAaTEIbHO COEAMHEHHBIX KOHJEHCATOpA,
KaTyIIKH U pE3UCTopa

#HPartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHbBI

521

5.2.2

Mexanuyeckue BOJIHBI, YCIOBUS
pacIpoCTpaHEHUs. IIepuon. Ckopoctb
pacnpocTpaHeHus U JjuHa BOJIHBI. [lonepeunbie u
MPOAOJIbHBIE BOJIHBI

###Par###  Untepdepenuuss u - audpaxus
MEXaHUYECKUX BOJIH



5.3

5.2.3

5.2.4

5.25

5.2.6

5.2.7

5.2.8

5.3.1

5.3.2

5.3.3

534

5.3.5

5.3.6

5.3.7

5.3.8

3Byk. CkopocTh 3ByKa. ' pomkocTh 3Byka. BricoTta
toHa. TemOp 3ByKa

OJNEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS H3JIy4YCHHS
JJIEKTPOMATrHUTHBIX BOJH. B3aumHas opueHTanys
BeKkTOpoB E, B 1 v B 35eKTpoMarHuTHOI BOJHE B
BaKyyMe

CBoifcTBa 3JEKTPOMATHUTHBIX BOJIH: OTpa)KE€HHE,
IpeJIOMIICHHE, HoJIsIpU3aLus, Iudpakuus,
untepdepeniys. CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH

[[Ixkana »syeKTpOMarHUTHBIX BOJH. lIpuMmeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

HpI/IHLII/IHBI paanocCBA3n )41 TCIICBUACHUS.
Pannonokamusi. DIeKTpOMarHUTHOE 3arps3HEHUE
OKpY>Karolleu cpebl

TexHuueckue YCTPOMCTBA: MY3bIKAJIbHBIE
HHCTPYMEHTEI, YJIBTPa3BYKOBast IHArHOCTUKA B
TEXHUKE W MEAMIUHE, pajap, paguoNpUEMHHUK,
TeNIeBU30p, aHTeHHa, Tenedon, CBY-neun

#HPar##HOIITUKA

[IpsMonuHEeiHOE  pACIPOCTPAHEHHE CBETa B
oaHopoaHoU cpexe. JIyu cBeta

OtpaxeHue cBeTa. 3aKOHbl OTPAaKEHHUS CBETA.
[TocTpoenne n300pakeHMIA B TNIOCKOM 3epKajie

HpeHOMHeHI/Ie cBeTa. 3aKOHBI IMPECIOMJICHUSA CBETA.
AOCOIIIOTHBIN ITOKa3aTellb MPECIOMJIICHUA

[Tonnoe BHyTpeHHee oTpaxenue. lIpenenbHbIi
YIOJI IOJIHOTO BHYTPEHHETO OTPAKEHUS

I[I/ICHCpCI/ISI cBeta. CII0KHBIN cOCTaB O€JIOro CBETa.

[Ber

CoOuparolie ¥ pacceuBaroliye JUH3bl. ToHKas
nuH3a. DOKyCHOE PACCTOSHHUE U ONTUYECKAs CHUJIA
TOHKOM JuH3bL. [locTpoeHue wu300pakeHuil B
COOMpalOIIMX U paccenBaroNIMX JHH3aX. Popmyna
TOHKOM JIMH3EI. Y BEeJIMUCHUE, TaBacMOe JTHH30M

Hp CACJIbI MMPUMCHUMOCTH FeOMeTpH‘IeCKOﬁ
OIITUKH

WnTepdepennus ceeta. KorepeHTHbIE HCTOYHUKH.
Ycnous HaOJI0ICHUS MaKCHUMYMOB u
MUHMMYMOB B HHTE€P(QEPEHIMOHHON KapTHHE OT
IBYX CHH(a3HBIX KOT€PEHTHBIX HICTOUHUKOB



Hudpakmus cBera. JudpaxnuonHass pemérka.
539 VYcnoBue HaOMIONEHHS TJIaBHBIX MAaKCUMYMOB TIPH
o NaJCHUM  MOHOXPOMATHYECKOTO  CBEeTa  Ha
T(QPaKIIMOHHYIO PEIIETKY
5.3.10 [Tonsapu3zanus ceeta

Texnuueckune YCTpOWCTBA: OYKH, ayna,
¢doroanmnapar, IIPOEKIIMOHHBIN anmapar,
MHUKPOCKOII, TEJECKOIl, BOJOKOHHAs ONTHKA,
audpakuoHHas peléTKa, MoIsIpous

5.3.11

[IpakTnueckue pabotel. M3mepeHue mnoxazaTesns
5312 IIPEJIOMIICHUS. HccnenoBanue CBOICTB
A n3o0pakeHuil B nuH3ax. HaOmronenue nucnepcuu

cBETa
BJIEMEHTHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

rpaHI/II_ILI MMPUMCHHUMOCTHU KJIaCCHYECKOM

6.1 MexaHMKH. [locTynaTel TEOpUN OTHOCUTEIBHOCTH:
' MHBAapUaHTHOCTb MOJYJII CKOPOCTH CBETa B

BaKyyMe, IPUHIUIT OTHOCUTENbHOCTH DUHILTEHHA

6 6.2 OTHOCHUTENLHOCTD OJHOBPCMEHHOCTH.
. 3aMe,Z[J'ICHI/Ie BPEMCHHU U COKpAIICHUC AJIMHbI

6.3 DHEprust 1 UMITYJIbC CBOOOTHON YaCTHIIBI

Cesi3b  Macchl C DHEpruel ¥  UMIYJIbCOM
6.4 CBOOOHOM YaCTHUIBI. DHEPTUS MOKOSI CBOOOIHOM
JACTHIIBI

7 KBAHTOBA ®U3UKA
#iHPar###3JIEMEHTBI KBAHTOBOU OITTUKU

®otonsl. Dopmyna I[lnanka CBs3M SHEPruu

7.1.1 ¢doToHa € ero yacTOTOH. DHEprust U HUMILYJIbC
¢dotoHa
712 OTtkpeiTHe U uccaeaoBanue Gotoddpdexra. OmbITHI
A.T'. CroneroBa. 3akons! pororddexra
rt 213 VpaBuenue Ditnmreiina it poroaddexra.
«Kpachnas rpanuna» ¢potospdexra
7.1.4 Hasnenue cera. OnbiTel [1.H. JIeOGeneBa
7.1.5 XuMHU4eckoe IeUCTBUE CBETA
716 TexHuueckue yCTpOICTBa: ¢doTo371EMEHT,
¢doronaTunK, CoTHEYHast OaTapest, CBETOANO/
CTPOEHUE ATOMA
79 Monens aroma Tomcona. OnbiTel Pesepdopaa mo
7.2.1 HCCIIEIOBAHUIO CTpOeHHS aToma. [lmanerapHas

MOJIEeNIb aTOMa



7.3

IToctynarer bopa. HM3iayueHue U IOIVIOLICHUE
799 (OTOHOB TIpU TEpPexoie aToMa C OJHOTO YpPOBHS
o SHEprud Ha Jpyroi. Bumsl crmektpoB. CHekTp

YPOBHEW 3HEPrUM aToMa BOAOPOJa

BonHoBble cBolicTBa yactul. BomHbl e bporns.
7.2.3 KopmyckymsipHo-BostHOBOM nyanu3m. Judpaxims
3JIEKTPOHOB HAa KPUCTAJLIAX

794 CroHTaHHOE€ ¥ BBIHY)XICHHOE  M3JIy4€HHE.
o Y CcTpoiCTBO M PUHLIMIT pabOTHI J1azepa

795 TexHUYecKre yCTpPOMCTBA: CHEKTPAJIbHBIN aHAIU3
o (CIEKTPOCKOII), JIa3ep, KBAHTOBLIM KOMIILIOTED

296 [IpakTryecKue paboTsl. Hab6ironenue
o JIMHEHYATOTO CIIEKTPa

ATOMHOE A1PO

731 Meronst HaOIro1eHUs u perucTpanuu

SJICMCHTAPHBIX YaCTHUI]

OtkpeiTue pagunoaktuBHOCTH. OnbiThl Pesepdopaa
[0  ONPEACICHHIO COCTaBa  PaJMOAKTUBHOTO

7.3.2 usnyuenusi. CpoiictBa anbda-, Oera-, ramma-
I/I3Hy‘-leHI/I$I. BHI/ISIHI/IG pa[[I/IOEIKTI/IBHOCTI/I Ha XHUBBIC
OpTaHU3MBbI

OTkppiTHEe TpPOTOHA H HeWTpoHa. HykimoHHas
7.3.3 Mozenb siapa I'eitzenOepra — HMBanenko. 3apsij
sapa. MaccoBoe uncio sapa. M3otonsl

Anbsda-pacniaz. DJIEKTPOHHBIH M TO3UTPOHHBIN
7.3.4 Oera-pacna. I'amma-n3myueHnue. 3aKoH
palMoaKTUBHOTO pacraja

735 OHeprus CBsI3M HYKIIOHOB B sAJpe. SInepHbIe CHIIBIL.
o JledekT Macchl sapa

7.3.6 SAnepubie peakiuu. JleneHue u CUHTE3 sIEP

SAnepueiit  peaktop. TepMosimepHBIH  CUHTE3.
7.3.7 [TpobnemMbl U MEepCreKTUBBI SIEPHON IHEPTreTHKH.
DKOJIOTHYECKHE acTIeKThI JIEPHOM SHEPreTUKU

738 DnieMeHTapHble 4YacThIlbl. OTKPBITHE MO3UTPOHA.
e dyHIaMEeHTAIbHBIE B3aUMOJICHCTBUS

TexHudeckne yCTpPOWCTBA: JO3UMETP, Kamepa

7.3.9 N
BunbcoHa, siaepHblil peakTop, aToMHas bomba

2310 [Mpaktuueckue pabotel. MccienoBaHne TPEKOB
o gacTuil (10 TOTOBBIM (hoTorpadusim)
OJIEMEHTBI ACTPO®U3UKU

8.1 Bun 3Bé3gHoro Heba. CosBe3nusi, sipKkue 3BE3BI,



8.2

8.3

8.4

8.5

8.6

8.7

8.8

8.9

8.10

IIJTaHCTHI, X BUAUMOC IBUXKCHUC

Conueunas cucrtema. [lmaHeThl 3€eMHOI TPYIIbI.
[InaHeThI-TUTaHTBl M UX CIyTHUKH, KapJIUKOBBIC
miaHeTel. Manbie Tena ConHEeUHON CUCTEMBbI

Conane, ¢orochepa m armochepa. ComHedHAS
AKTUBHOCTH

NcTtounuk sHeprun CosHIA U 3BE3]

3Bé3,I[I>I, HX OCHOBHBLIC XapaKTECPHUCTHUKHU: Macca,

CBETHUMOCTb, paauyc, TeMmmeparypa, ux
B3aUMOCBs3b. [[narpaMma «CEKTpaJIbHBIN KI1acC —
CBETHUMOCTDBY. 3BE3 bl TrJ1aBHOU

nOoCICa0BAaTCIbHOCTH. 3aBUCHMOCTh «Macca —

CBCTHUMOCTB» JJIsL 3Bé3ﬂ TJIaBHOM
HOCJIEA0BATEIBHOCTH
#H#Par###BuyTpenHee CTpOCHHE 3BE3N.

CoBpeMeHHbIE MPEACTABICHUS O MPOUCXOKICHUH
u »Boronmu CoJsTHIIA U 3BE31. DTanbl KU3HU 3BE3

Muneunbiii [lyTe — Hama [Nanaktuka. CrupanbHas
cTpykTypa ["anaktuku, pacnpeneneHue 3B€3/, raza
n nbud. llomoxxenne u gBuxkenue CollHLA B
lNanaktuke. [1nockas u chepuueckas MoaCUCTEMBI
lanaxtuku

Tunsl ramaktuk. PajnuoranakTukd W KBaszaphbl.
UYEpHble ObIPHI B SApax ralakTHK

Bcenennas. Pacmmpenne Bceenennoil. 3akoH
Xab06mna. Pa3beranue ranaktuk. Bo3pacT u panuyc
Bcenennoii, Teopust bonbmoro B3psiBa. Monens
«ropsiueri Becenennoi». PenukToBoe n3inyueHue

MacmrabHas CTPYKTypa Bcenennoii.
MeraranakTuka. Hepeménnsie po0OIeMbI
aCTPOHOMHUU



IMPOBEPAEMBIE HA EI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBHOM
ITPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUA

Kon

NpoBepsieMoro
TpeOoBaHUs

1

IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeIHero 001ero
o0pa3zoBaHus

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ pacnio3HaBaTb (I)I/I3I/I‘ICCKI/IG SABJICHUA

(npoueccm) U O0OBIACHATH UX Ha OCHOBE HU3YUYCHHBIX 3dKOHOB

BJ'Ia,Z[eHI/IC OCHOBOIIOJararommuMmn (bI/ISI/I‘ICCKI/IMI/I IIOHATHUAMUA u

BEJIMYMHAMU, XapaKTEePU3YIOIUMHU GU3HYECKHE TPOLECCHI

ChopMUPOBaHHOCTh yYMEHHUH TPUMEHATH 3aKOHBI KJIACCHYECKOM
MEXaHHKH, MOJICKYJISIPHOM (1075097 " TEPMOIMHAMHUKH,
AJIEKTPOJAMHAMUKH, KBAaHTOBOH (M3HMKH JJIsl aHAIM3a M OOBSICHCHUS
SBIIGHUH MHKPOMHpA, MaKpOMHUpa U MeTraMupa, pa3inyaTh YCIOBH
(rpaHutbl, 00JaCTH) TPUMEHUMOCTH (DU3NYECKUX 3aKOHOB, TOHUMATH
BceoOmuit xapakrep (yHIaMEHTAIBHBIX 3aKOHOB W OTPAaHHMYCHHOCTH
UCIIONIb30BAaHUsI YACTHBIX 3aKOHOB;, aHAIM3HPOBATh (DHU3UUECKHE
MPOLECChl,  HCMOJB3yS  OCHOBHBIE  TOJOXEHHUS, 3aKOHBI U

3aKOHOMEPHOCTH

ChopmupoBaHHOCT, YMEHHUSI pa3linyaTh YCIOBUS MPUMEHUMOCTHU

Mojienell PU3NYECKUX TeN U IPOLECCOB (SIBICHUI)

ChopMHUpPOBAaHHOCTH YMEHHS peliaTh pacuéTHhIE 3a7a4dl C SBHO
3aIaHHOM W HESBHO 3aJ]aHHOW (PU3NUYECKOW MOJENIbIO: HAa OCHOBAaHUU
aHaJl3a yCIIOBUS BBIOMpATh (DU3MUECKHE MOJENH, OTBEYAIOIINE
TpeOOBaHUSAM 33aJa4H, TPUMEHSITH (POPMYJIBI, 3aKOHBI, 3AKOHOMEPHOCTH
W TOoCTyJdaThl  (U3WYECKUX  TEOPUH  TPH  HCIIOJIH30BAHHUH
MAaTEMATUYCCKUX METOIAOB peH_IeHI/ISI 3aJa4, HpOBO)II/ITI) pacqéTm Ha
OCHOBaHMH HUMCIOIIUXCA HOAaHHBIX, aHaJII/ISI/IpOBaTB pe3y.]'H)TaTI>I 148
KOPPEKTUPOBaTh  METOJbl  pEeHIeHUuss C  Y4YETOM  MOIYYEHHBIX

pe3yJIbTaTOB

Pemate kadecTBeHHBIE 3a7aud, TpeOyrolue NMPUMEHEHUs 3HAHUM U3
pa3HBIX pPa3AeNoB IMIKOJIBHOIO Kypca (PU3UKH, a TaKKe HHTErpanuu
3HaHUH W3 JpyruX TMpPEeAMETOB €CTECTBEHHOHAYYHOI'O  IIMKJIA:
BBICTPAaMBaTh JIOTMUECKYIO LEMOYKY pACCYXIEHUH C ONOopoil Ha

HU3YUYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTHU U (1)I/ISI/I‘IGCKI/IG SABJICHUA



10

BHaILCHI/Ie OCHOBHbBIMH METOoOAaMHn HAay4HOTO II03HaHHA,
UCTIONIB3YeMbIMU B (U3UKE: TPOBOJUTH TMpPSIMBIE H KOCBCHHBIC
U3MepeHHs (U3UYECKUX BEIWYWH, BHIOWpAs ONTUMAJIbHBINA CIIOCOO
HU3MCPCHUA W HUCIOJb3Yys HM3BCCTHBIC MCTOABLI OLICHKH HOFpGHIHOCTeﬁ
U3MEpEHU, MPOBOIUTH HCCIEIOBAHUE 3aBUCHMOCTEH (U3NIECKUX
BEJIMYMH C UCIOJIB30BAHUEM TMPSAMBIX H3MEPCHUH, OOBICHITH
MOJTYYCHHBIC PE3YJIbTaThl, UCIONB3Ys (DU3MYECCKHE TCOPHUHU, 3aKOHBI U
MOHSITHSI, U JISNaTh BBIBOABI; COOMIOIATh MpaBuiia OE30MacHOTO TpyAa
IIpY MPOBEICHUU UCCIEIOBAaHUI B paMKaX y4eOHOro SKCIIEpUMEHTA U
y4eOHO-HCCIIEIOBATEIbCKON  NESITEIbHOCTH € HCIOJIb30BAHUEM
UU(GpPOBBIX  H3MEPUTENIbHBIX  YCTPOWCTB M JIaOOpaTOpPHOIO

o0opymoBaHus

ChopMUpOBAaHHOCT, ~ YMEHHUW  aHAIM3UPOBaTh U OIICHUBATH
MOCIIEACTBHS OBITOBOI M MPOU3BOJICTBEHHOU JIESATEIBHOCTH YEIOBEKa,
CBSI3aHHON C (M3MYECKUMHU MPOLIECCAMU, C TO3HIMIA KOJIOTHIECKON
0e301acHOCTH; MpeICTaBICHUI o palMOHAIIBHOM
MPUPOAOINOIb30BAHUHM, @  TakKe€  Pa3yMHOM  HCIIOJb30BaHHH
JOCTMKCHUM HAYKM M TEXHOJIOTMWA JUIsI JAjJbHEWILETrO pa3BUTHUS

YCIOBCUCCKOI'0 06IJ.ICCTB3.

OBnazeHne pa3IUYHBIMH crocobamMu  paboTel ¢ HH(pOpMaIuei
(GU3MYEeCKOro  COJAEepXaHHUA C  MCIOJB30BAaHHMEM  COBPEMEHHBIX
WHPOPMAIIMOHHBIX TEXHOJOTHIA; pa3BUTHE YMEHUH KPHUTHYIECKOTO

aHaJM3a M OLIEHKU JOCTOBEPHOCTH MOJTy4aeMoi nHpopMauu

ChopMUpPOBAaHHOCTP ~ YMEHHH  TNPUMEHSTh  OCHOBOIIOJIAraloIne
ACTPOHOMHUYECKHUE TIOHSATHS, TEOPUM W 3aKOHBI I aHalu3a |
00BsiCHEHHST (PU3UYECKHX TMPOIECCOB, MPOUCXOMASIINX Ha 3BE3/aX, B
3BE3AHBIX CHCTEMaxX, B MEXKrallaKTUYeCKOM cpefe; ABMXKEHUSA

HeOECHBIX TeJI, YBOJIIOLIMY 3BE311 1 Beenennoi



INEPEYEHD DJIEMEHTOB COAEPKAHUA, ITIPOBEPAEMBIX HA EI'D
11O ®U3UKE

Kon Ko
pasaena/r A IIpoBepsieMblii 3JIEMEHT COACPKAHUS
IJIEMECHTA
€MbI
1 MEXAHUWKA
11 KNHEMATHUKA
111 MexaHndueckoe JABUXXCHUC. OTHOCHUTEILHOCTD
o MEXaHUYECKOI'0O ABNKCHUS. Cucrema otrcuéra
MaTepHaanaﬂ TOYKa.
Z 4
Eé€ paniryc-BeKTop:
F(r)=(x(r) w2 ) z(2)),
TPAaeKTOPIIA,
nepeMelleHIIe:
112 - _ - - - -
Ar=r(ty)-r(t)=r—n=
= (Ax, Ay, Az),
Iy Th.
CrnoxeHHe nepeMeleHHIT:
Ay =4 + A
CkopocTh MaTepUaIbHONW TOYKHU:
_ AF _,
Uv=— =T, =[ux.v1_.v_].
AT [y o o
Ax , .
1.1.3 v, =— =X, aHanoru4HO v, =V, V.= Z,.
ﬁ.r r_a :

CIoeHIe CKOpPOCTell: o, =0, + 0, -

Brruucnenue nepemMenieHns 1 myTu MaTepruatbHOU TOUKH

IpY IPSIMOJTUHEHHOM JIBH)KEHUH BJIOJIb OCH X 10 TpaduKy
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1.15

3aBuCUMOCTH Vx(t)

- _ AD
T§'TCI'&CI[J'EHIIE MAaTEPHAIBHOII TOYKIL: a = —L
t—0

At

Au
H}' =
m Ar—0

PaBHOMepHOG HpﬂMOJ’IHHCﬁHOC JABHOKCHUC!

x(t) = xg + Vout

X(t)

0X

Uy (t) — vy, = const

(t)

=(v,),". aHamorm4H=oO a, = (v, ]r';

— 3=
_Ur

H:={U__



0x

const

PaBHOYCKOpEHHOE NPSIMOJIMHENHOE ABUKCHUE!

v (t)=v, +at
1.16 a, = const

-

U;.T - U_ll.'c = zﬂ.‘r [IJ _Il]

L 4
HPII IBILKESHINI B OTHOM HAIIPABICHIIH IIVIE S = L

CBoOoiHOE TIajieHue. Y CKOpeHrne CBOOOHOTO TIaICHHUS.
Vi

1.1.7 lé

Yo a

Q Xo ";—

JIBmkeHHe Tena, OPOIICHHOTO MO YTJIOM 0. K TOPU30HTY:



[.‘k‘{f} =X, +U,f=x +tUcosa-f

g1 . 2
V()= vy +Uy t+ '2 =1, + Uysina - r—g?T

v(t)=v,, +gt=v,sina—gr

=0

=—g=const

{U;- (t)=uv, =v,cosa

o
oX
o
ey

KpuBonuneiinoe nBmxeHue. [[BrmkeHne MaTepruaibHON
TOYKH I10 OKPYKHOCTH.
VYrnoBas u JIMHETHAA CKOPOCTh TOYKHU:

v = wR

wR

[Ipu paBHOMEPHOM JBUKEHUU TOYKHU MO OKPYKHOCTH
2T

w=—=2mv
118 T

2



1.2

1.19

1.2.1

1.2.2

2o
. LleHTpOCTpEMUTEIILHOE YCKOPEHUE TOUKH:

auc =?= (UZR

nc

R

. [TosiHO€ yCKOpEHHE MaTepruaIbHOW TOUYKHU
TBépnoe teno. [locTynarenbHOe U BpanaTebHOE
JIBIDKEHUE TBEPIOTO TeNa
JNHAMUKA
HNuepumanenble  cuctembl  orcuéra. llepsslii

Hprorona. Ipuniun oTHocuTenbHOCTH [ anumnes

Macca Tena. IImoTHOCTE BelecTna:

3aKOH



Cuna. [IpuHImMn cynepno3uuuu CUiIL:

>

FpaBHoael‘z’lCTB = Fl + F2+- -

paBHOAEHCTB

1.2.3



Bropoii 3akon Herotona: 11st marepuanbHoil Touku B MICO

-
>

F1 = ma1

1.2.4



Ap = FAt

A
p
F
At
npu
F = const
F
const
—
F12 F 21

125 Tperwnii 3akoH HpIOTOHA 711 MaTEpPUAIIBHBIX TOYEK:

>

Fi; = —Fp
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21

3aKkoH BCCMHUPHOTO TATOTCHHA: CUJIbI NPUTSIKCHUA MCKIAY

TOYEUHBIMUA MacCaMHu PaBHBI
mim,

F=6—5

1.2.6



Cuna Tspxectu. LleHTp TspKecTH Tena. 3aBUCHUMOCTH CHJIBI
TSDKECTH OT BBICOTBI N HajJ TOBEPXHOCTHIO ILIAHETHI
panuycom RO:

GMm

M9 = R + h)?

mg

(R

h)

GMm



Cuna ynpyrocrtu. 3akoH ['yka:
E, = —kx

F
127 "
—kx
Cuna tpenusi. Cyxoe TpeHue.
Cuiia TpeHUs! CKOJIbKEHUS:
Frp = uN
F
D
UN
1.2.8
Cwita TpeHus OKOS:
Ep < uN

TP

IN



Koaddunuent tpenus

JlaBreHue:
P=7%
S
1.2.9
F
L
1.3 CTATHUKA
o
F
MOMEHT CHJIBI OTHOCUTEIBLHO OCH BpAIICHUS:
IM| = FI, te | — ntedo cust
F
131

OTHOCUTENFHO  OcH, mpoxojsmed uepe3 Touky O
NEPIECHIUKYJISIPHO PUCYHKY

1.3.2 LenTp Macc Tena. LleHTp Macc cucTeMbl MaTEPUATIBHBIX



TOYCK:

” myr, + myry+...
Tu.M. =
m; + my+...

r
.M
m
1
+
m
2
+
m



B onHOpOOHOM TT0JIE TSXKECTH

(g = const)



const)
HCHTP MACC TCJIa COBIIAAACT C €TO LICHTPOM TAKCCTHU

VYcnous paBHoBecust TBEpaoro tena B MCO:

[M;+M, +...=0

1.3.3 o
|F+Fy+...=0
#Ht#HPar##
3akoH Ilackams
1.34
JaBienue B s)xunkocTu, nokosiieics B UCO:
p =Dpo +pgh
Hi#Parttitt P
1.35
0
+
pgh
3akoH Apxumena:
FApx = ;PBbITeCH
=
#H#HPart#
1.3.6

Apx



BBITCCH

€CIIH TCJIO0 U KUJIKOCTh nokosrcs B UCO, To

FApX = ngBbITeCH

Apx

pgVv

BBITECH

VYcnoBue r1aBaHus TE
14 3AKOHBI COXPAHEHUA B MEXAHUKE

NMnynec MaTepuanbHOM TOUKH:

p=mv

HHHPar#H
1.4.1 P



I/IMHyJ'ILC CHUCTCMBI TCII:

p=p1+tp2t..

p

p

HHHPar i !
1.4.2

+



3aK0OH U3MCHCHMS U COXPAaHCHUS UMITYJIbCA:

B CO

- -

Ap = A(pl + p2+' ' ) = FlBHeLHHAt + FZBHeLUHAt+' .

A(

HEHPar#H#
143



1 BHEIIH

At

2BHENH

At

B UCO , ecntu

Ap = A(py +pp+...) =0



A(

, €CITH

- -

FlBHeuJH + FZBHemH+' v



1 BHEIIH

2BHEIIH

0
PeaktuBHOE JOBHUXCHHUC
F
HHHP At A7 ¥
144 Pa6OTa CUJIbI Ha MaJIOM IICPECMCIICHU U :

;1=|F|-|$}7|-c05 a=F, -Ax

1.4.5

e
=1
Ty

MOIIHOCTh CHUIIBI:

€CJIH 32 BpeMsi



At

At
paboTa CHIIbI U3MEHSETCS Ha , TO MOLIHOCTH CHJIBI
Ad
P=— =F-p-cosa
'&r Ar—all

Kunernueckas sHeprust MaTepUalIbHON TOYKHU:

EKI/IH -

2 2m

KHH

1.4.6

mv

2m



1.4.7

AE

3aK0H U3MEHEHHS KHHETHYECKOM OHEPTIUU CUCTEMBI

matepuanbHbiX Touek: B MCO AEkun = Al + A2 + ...

[TorenumanpHas 3Heprus:
JUTSl IOTEHIIMAJIBHBIX CHJT

A12 = E1n0TeHu - EZHOTeHu_: AEHOTeHLL

12

InoTeH

210TeH1|

TIOTCHIL



[TorenumanpHas YHEPTU MATEPUATILHOM TOYKH B
OTHOPOJHOM IIOJIE TSKECTH:

El‘[OTeHLl = mgh

E
TIOTCHI]
mgh
[lorennuanpHast SHEPTHs ynpyro AeGopMupoOBaHHOTO
TEa:
‘ kx?
MoTeHy, — 2
E
TIOTCHI]
2

kx



3aKoH U3MEHEHUS U COXpPaHCHUSA MEXaHUYECKOU SHCPruu:
Euex = Exzm + Enorenn,
14.8 B IICO AEyex = Ascex senorern. cen,
B IICO AE, e =0, eCMI Agcex menoresn. cax = 0

1.5 MEXAHWYECKUE KOJIEFAHUA 1 BOJIHBI

l'apMonunueckue  konebaHMs ~ MaTEpUAIbHOM  TOUKH.
Avmumatyga u  ¢daza  konebanuwii. KuHemartmueckoe
OIMCaHuE:

x(1) = Asin( @r+o, ).

U (5)=x.

a(f=(v,),=—e'x() =a, +0'x=0,
/1€ X - CMEIIEHNE U3 PAaBHOBECHS.

I[I/IHE[MI/I‘{CCKOG OITMCaHHC:

ma, = —kx,

ma

X

151
—kx,
PI(S
k = mw?

k

mw

. 9TO 3HAYHUT, 4TO
E, = —kx.



1.5.2

153

154

—kx.

OHepreTuieckoe ONMCaHue (3aKoH COXpaHEHUs

MEXaHUYECKOM SHEPTun):

CBs3b aMIUTMTY/IbI KOJICOAHWM CMEIICHHUsSI MaTepHaTbHON
TOYKA C aMIUIUTyJaMH KoyieOaHui e€ CKOpOCTH H

YCKOPEHUSI:

Upe =04, a__ =04

[lepuon u yactoTa KoneOaHUI:

2n 1
T = =
® v
[Tepron mManeix cBOOOMHBIX KOJIEOAHWI MaTeMaTHYECKOTO

MasTHHKaA:

T=2n i

g
[lepron cBOGOTHBIX KOIEOaHUN TPYKUHHOTO MasTHUKA!

m
T=2m|—

k

Beiayxnennsie  koneOanms.  Pe3onanc. PesoHaHcHas
KpuBast
[lonepeunsle ¥ TPOJOJIbHBIE  BOJIHBIL. CxopocTb

pacnpoCTpaHeHUs U JJIMHA BOJIHBI:

v
A=vl =—
v



2.1

1.5.5

2.1.1

Wntepdepennys u audpaxiyst BOIH

3ByK. CKOpOCTb 3ByKa

MOJIEKVYIJISIPHA S ®U3UKA. TEPMOJVMHAMUKA
MOJIEKVYIJISIPHA S ®U3UKA

Mopnenu cTpoeHusi razoB, >KUIAKOCTEH U TBEPABIX TEIL
[Iycte TepmoguHamudeckast cuctema (Teno) coctouT uz N

OJIMHAKOBBIX MOJIEKYJI. Toraa KOJIM4ecTBO BEIIECTBA
N m

vV=—=
Ny



rIe

N
A
— YHCcI0 ABOraipo, M — Macca CUCTEMBI (Tena),
U

u

— MOJISIpHAsi Macca BelecTBa
2.1.2 TennoBoe TBMKEHHUE aTOMOB U MOJICKYJI BEIIIECTBA
2.1.3 BsaumoielicTBre yacTHIl BENIECTBA
2.14 Huddy3usa. bpoyHoBCKOe IBUKEHHE
2.15 Mogens naeanbaoro raza B MKT

CBsi3p MeXxay JaBJI€HUEM U CpeaHEll KHUHETHYEeCKON

2.1.6
BHCPFHGIZ MOoCTYNaTCJIbHOI'O TCIJI0BOTO JABUKCHUA



2.1.7

2.18

2.1.9

2.1.10

MOJIEKYJI UJealbHOro ra3a (ocHoBHoe ypaBHenne MKT):

1 - 2 [(mpt| 2 —
p=-mpv’="n-|——|=n-¢__.
3 3 | 2 3

riae MO — macca OJHON MOJICKYJIBI,

n=—

4

- KOHICHTpaus MOJICKYJI

AbcomoTtHas Temneparypa: T =t +273K

Ces3p TeMmmeparypbl ra3a €O CpeJHEW KHHETHYECKOU
SHEprueil MOCTYNaTeIbHOrO0 TEIIOBOIO JABM)KEHUS €ro

MOJIEKYJI:

5

my
2

F =

EEPYS
2

m——

VYpasuenue p = nkT

Mogenp uaeaabHOro Ta3a B TCPMOANHAMHUKE!



2111

( Vpeererse Merrereera — Kiareipora
| BeIpaKeHHE [V BHYTPEHHEH JHepIHH

VpaBHeHHe MeHeneeBa — KiameiipoHa (mprmer

3aIIICcI):

pV=""RT =vRT =NkT, p=P%L

H H

BrlpaxeHIle U1 BHYTpeHHell 3HepIiil 0IHOATOMHC
raza (IprMeHIMBIe (JOPMBI 3aIIIIcCH):

U=3vRT =3 NkT =22 RT =ve T =2 p¥
2 2 2 2

3akoH I[aJ'ILTOHa JJId JaBJICHUSA CMCCH PA3pPCIKCHHBIX I'da30B:

p=p+p+..



N3omporieccsl B pa3peskeHHOM Ta3e ¢ MOCTOSHHBIM YHCIOM
MoJiekyJ1 N (C MOCTOSITHHBIM KOJTMYECTBOM BEIIECTBA V):
uzorepma (T = const): pV = const,

uzoxopa (V = const):

? = const
T
p
2.1.12 const
n3obapa (p = const):
V —
7 = const

const



2.1.13

2.1.14

I'pauueckoe npencraBnenue nzonporeccoB Ha pV-, pT-u
VT- nuarpamMmax.

OOBbeIUHEHHBIN TA30BbIA 3aK0H:
Vv

p
— = t
T cons

pVv

const

JJIA TIOCTOAHHOI'O KOJIMYECTBA BEIIICCTBA V.

Haceimennele 1 HeHachllieHHbIE Mapbl. KadecTBeHHas
3aBUCUMOCTD IIJIOTHOCTU U JABJICHUSA HACBIIICHHOIO I1apa
OT TeMIepaTypbl, HX HE3aBUCUMOCTb OT 0O0BEMa

HACBbIIICHHOTI'O I1apa
BraxxHoCTb BO3ayXxa.

OTtHOCHUTENbHAS BIIAXKHOCTD:

¢ _ Pnapa (T) _ Prnapa (T)
Puaceumnapa (T) Puaceimnapa (T)

HachIIIapa



M

p
apa
M
p
HACBIIIIapa
M
P
apa
M

2115 HN3menenue arperaTHbIX COCTOSIHUM BeIlIECTBA: HCIIapCHHUC

1 KOHACHCcCaUA, KUIICHUE ) KUJKOCTH

M3MeHeHne arperatHbpIX COCTOSIHUM BEIIECTBA: TUIABJICHUE
2.1.16
Y KpUCTAJUIU3aLHS

2.1.17 [IpeoOpazoBanue 3Hepruu B (ha30BBIX IEpexogax



2.2

2.2.1
2.2.2

2.2.3

224

2.2.5

2.2.6

2.2.7

TEPMOJANHAMUKA
TennoBoe paBHOBecue U TeMIiepaTypa
BuyTpeHHsist sHeprus

Teruonepenaya Kak cHnoco0 W3MEHEHHSA
sHepruu  0e3  coBepuIeHUS  pabOTHI.
TEIIONPOBOAHOCTb, U3TyYEHUE

KonmuecTBo TemoTh!.

VY enpHas TEI0EMKOCTH BEIIECTBA C:
Q = cmAT

CMAT

BHYTpPEHHEMN

Konpekmus,

VY nenbHas Temora napoodbpazoanus L: Q = Lm.

VY aenbHas TeTioTa miaBieHus A: Q = Am.

VY enpHas TemioTa Cropanus TOILUIMBA (. Q =gm

OnemeHTapHas paboTa B TepMOJIMHAMHUKE:
A =pAV

pAV

Breuncnenne pabotel mo rpaduky mpouecca Ha pV-

JuarpaMme

[IepBblii 3aKOH TEPMOAMHAMUKH:

Q12 =AUyz + Aqp = (U — Uy) + Agy

12



AU

12

12

(U

12

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



12

12

(U

AU

12

2.2.8 Bropoii 3akon TepmoauHaMuku. HeoOpaTtrumeie mporecch



2.2.9

2.2.10

2211

[Ipunuune! aeiictBus Ternosbix MamuH. KIT/T:

n:Aﬂm :-H-1I‘p_|*-m:m| |‘-xcm|

Maxkcumansnoe 3Hauenue KII. [{ukn Kapno:

r._ -T T
max N = Ny == = =] =

ypaBHCHI/Ie TEII0BOro OajgaHca:

Q1+Q2+Q3+:O



3.1

3.11

3.12

3.1.3

314

DJIEKTPOAMMHAMUKA

OJIEKTPUYECKOE I1OJIE

OnekTpu3zanusi Teal W €€ MNPOSBICHUA. JNEKTPUUYECKUN
3apsia. JIBa Buma 3apsnma. DiIeMEHTapHBIA SJIEKTPUUYCCKUMA
3apsii. 3aKOH COXPaHEHUs IEKTPUUECKOTro 3apsiaa
B3aumopeiictBue 3apsanoB. Toueunsie 3apsiabl. 3aKOH
Kyiona:

B OJIHOPOJIHOM BEIIIECTBE C JUAICKTPHUIECCKOM

MPOHUIIAEMOCTBIO
&

F=ﬁ?’|q1|-|_lq: _ 1 _|{?1|'1f_?:
X 4neg, i

Onektpuueckoe noisie. Ero neiicTBue Ha 3IEKTPUUECKUE
3apsbl

Hanpsok€HHOCTB 37€KTPUUECKOro MOJIs:

-

. F

QHpo6HbIﬁ

TIPOOHBIH



IIone ToueuHnoro 3apsaa:

q

Er - kT_Z
r
k
r
2
q

OJTHOPOJHOE IOJIE:
E = const.



const.

KapTtunsl nMHM HaIpsSHKEHHOCTH 3TUX TOJIEN

HOTeHI_[I/IaJ'II)HOCTB SJICKTPOCTATUYCCKOI'O IT0JIA.

Pa3zHOCTh MOTEHIIMATIOB U HANIPSHKEHUE:
Az = q($1 — P2) = —qAp = qU.

12

q(¢

3.15

qu.

IloTenunanbpHas OHEpIrud 3apsjga B IBJIICKTPOCTATHYCCKOM

I0JIE:



W
Q¢
A =—-AW
A
—AW
[ToTeHunan 3neKTpoCTaTHYECKOrO MOJIA:
6= w
q
¢
q
w

CBi13p HaHpﬂ)I(éHHOCTI/I IIOJIA M PA3HOCTH IMOTCHIUAIOB JJIA

OJTHOPOJIHOTO 3JIeKTpocTaTHueckoro moisi: U = Ed

[TpuHIIUIT CYyTIEPTIO3UITNH SIEKTPUUECKUX TTOJEH:

- - -

3.1.6 E=E1+E2+,¢=¢1+¢2+






HpOBO)IHI/IKI/I B DJICKTPOCTAaTUYCCKOM II0JIC.
Ycaopue PaBHOBECHUS 3apA10B: BHYTPH IPOBOAHUKA
E+t=0

E
3.1.7
L
0
, BHyTPHU U Ha MOBEPXHOCTH MTPOBOAHHKA (@ = CONSt
318 JusnexTpuku B AJIEKTPOCTATUYECKOM ToJIe.
o JusnexkTpuyeckasi IPOHULIAEMOCTDh BEILIECTBA €
Konzaencarop. 31eKkTpo€MKOCTh KOHIEHCATOPA:
c=2
U
C
3.1.9
u



9H€KTp0§MKOCTB IIJIOCKOI'0 KOHACHCATOpa:

£ggS

&€

eC

HapaJ'IJ'ICJ'ILHoe COCIUMHCHUC KOHACHCATOPOB:

qqu+qZ+...,U1=U2 =""Cl'[apaflfl_C1+C2+'"

3.1.10



napaui



HOCJ'ICI[OB&TCJ'IBHOC COCIMHCHNEC KOHACHCATOPOB:

1 1 1
U=Us Uz @y =@ = — =+ b
nocu




TIoCit




OHeprus 3aps>KeHHOr0 KOH/IEHcaTopa:

U CU? 2
2 2 2C

3.1.11

qu



3.2

3.21

3.2.2

3.2.3

Cu

2C

3AKOHBI ITOCTOAHHOI'O TOKA
Cua Toka:
7=2q

ITocrostansblii Tok: | = const

st moctosiHHOTO TOKA ( = It

VCII0BHS CYIIECTBOBAHUS MIEKTPHYECKOTO TOKA.
Hanpsoxenne U u DJIC E

3akoH OMa it yyacTKa LeMu:

I_U
"R



9HeKTpI/I‘leCKOC COIIPOTHUBJICHUC. 3aBUCHMOCTD
COIIPOTUBJICHHA OAHOPOJAHOI'O IIPOBOAHHKA OT €ro JJIMHBI U

cedeHMs. Y IelIbHOE COIIPOTUBJICHUEC BCIICCTBA.

l

3.2.4 P

Ucrounuku Toka. 3JIC uctouyHuka ToKa:

ACTO]JOHHI/IXCI/IJI

q

E =

3.25



A

CTOPOHHUXCHUJIT

BHyTpeHHEee cOnpOTHUBIIEHHE HCTOYHUKA TOKA

3axon OMa 171 OJIHOM (3aMKHYTOI) JIEKTPUYECKOM LIeTu:

E =IR +Ir, otkyna

Rr
3.2.6




[TapannenbHoe coeAMHEHNE TPOBOAHHUKOB:
I=11+12+..,Ul=U2=..,
1 1 1

=—+—+..
Rnapaﬂn Rl RZ

Tapan

3.2.7 =



HOCHCHOBaTCHBHOC COCIMHCHNEC ITPOBOJHUKOB!
U=Ul+U2+..,I11=12=..,
Rl'lOCJl = R1 + R2+ "

Tocx



Pabota anekTpuueckoro Toka: A = [Ut.
3akoH J[>xoyinsa — Jlenua:
Q = I?Rt

Rt

Ha pesucrope

UZ
R:Q=A=12Rt:IUt:7t

3.2.8



3.3

3.2.9

3.2.10

3.3.1

MOIIHOCTD 3JIEKTPUYECKOTO TOKA:

Ad
P=— =IU

LY, Ar—d
TeruoBast MOIIIHOCTb, BBIAEISEMAs HA PE3UCTOPE:

[5]

v L
P=I"R=—2=IU
R
MOIHHOCTB HCTOYHHKA TOKaA:
Ad_
At

CBO6OI[HBIC HOCHUTCIIN SJICKTPHUICCKUX 3apss 0B B
IIPOBOJJHUKAX. MexaHanu3MbI MMPOBOANMOCTHU TBépI[I)IX
MCTAJIJIOB, paCTBOPOB U PACIUIABOB 3JICKTPOJIMTOB, I'd30B.

[TonynpoBoanuku. I101yITpOBOTHUKOBBIA 11O/
MATHUTHOE ITOJIE

Mexannueckoe B3aMMOAECHUCTBHE MAarHUTOB. MarnuTHoe
noine. Bekrop  MarHuTHOM — WHAYKUMH.  [IpuHIun

CYNEPIO3ULMU MAarHUTHBIX IOJICH:

- - -

B =B, + By+..



3.3.2

3.3.3

Jluaun wuHAYKOMUA MarHutHoro nons. KapTtuHa nuHui
WHIYKIUU MAarHHUTHOTO OJIS IIOJIOCOBOT'O u

HO,[[KOBOO6pa3HOFO IIOCTOAHHBIX MarHuTOB

OnbiT Opcrega. MarHuTHOE 10JIE€ MPOBOJHUKA C TOKOM.
Kaptuna nuHMii MHAYKIIMM MarHUTHOTO TMOJISI JJIMHHOTO
NpsSMOTO  TPOBOJIHMKA W 3aMKHYTOTO  KOJIBIICBOTO
MPOBOJIHMKA, KATYIIKU C TOKOM

Cunia AMnepa, e€ HanpaBJIeHUE U BEJIMYMHA:

F, = IBlsina

IBlsino.
, TJIE 0 — yTOJI MEX/Ty HAIPaBJICHHEM ITPOBOJHUKA M BEKTOPOM



3.4

N

Cuna JlopeHua, €€ HarpaBlIeHHE U BEJINYMHA!

Frop =l q | vBsina

Jlop

| gl vBsina
I7Ie 0 — yToJI MeX/1y BEKTOpaMu

-

v

3.34

. Z[BI/I)KCHI/IC 3ap${>1<eHH0171 YaCTHUIIbI B OJHOPOJIHOM MAariuTHOM

oJIe
OJIEKTPOMATHUTHAA MHAYKIMA



IToTok BeKTOpa MarHUTHOW UHIYKIIVH:

® = B,,S = BScosa

(0))
B
n
341
S
BScosa
34.2 SBnenue anexkTpomMaruuTHON MHAYKIMU. DJ1C nHIyKIMKA
3aKOH 3JIEKTPOMarHuTHON uHayKiuu Papajes:
AD
3.4.3 E = :—(I:l;
At Af—A)
\"\3‘\%'11'
<—Q§
3/1C MHAYKIHU B IPSMOM TPOBOTHHUKE JUTUHOM |,
3.4.4 JBIDKYIIIEMCSI CO CKOPOCTBIO

>

v



(;ﬂ)

)

B OJIHOPOJHOM MarHuTHOM mosie B:
| E; |I= Blvcosa

Blvcosa

, TJIe 0. — yroJl Mex1y BeKTopoMm B u Hopmasbio

n

K IINIOCKOCTH, B KOTOpOﬁ JICKAT BCKTOPLI

>
>

lnv



; €CIIH



TO

| E; |= Blv
| E
i
Blv
345 [IpaBusio Jlenma
NHAYKTUBHOCTB:
L= (o))
T
L
I
3.4.6
()
, umn @ = LI,
Camounaykuus. 9JIC caMOMHAYKIINUHN:
A
BT
—)
DHeprusi MarHUTHOTO TIOJISI KATYIIKHA C TOKOM:
3.4.7 _ LI 2

W, =
L=



3.5

351

2

LI

OJIEKTPOMATHUTHBIE KOJIEBAHM A 1 BOJIHbI

Konebarenpubiii kKOHTYp. CBOOOJHBIE JIEKTPOMATHUTHBIC

KOJ'I66aHI/ISI B NHAC€AJIbHOM KOJ'I668.TCJ'IBHOM KOHTypeZ
[ q(t) =g, sin( ot +q@,)

11[?] =g, = iq,, cos( ot +@y) =1 cos( ot +qp)
®opmyna Tomcona:

T =2nVLC



LC

, OTKyJ1a

2

LC



3.5.2

3.5.3

354

355

CBs13p aMIUIMTYZBl 3apsja KOHAEHCAaTopa € aMIUIMTYAON
CHWJIBI TOKa MpH  CBOOOAHBIX  BJIEKTPOMArHUTHBIX

KOJIEOAHUSX B UJCATBEHOM KOJIe0aTeTbHOM KOHTYpE:
gma:r. =
LY

3aK0H COXpaHEHUS PHEPTUU B UACATHHOM KOIe0aTeIbHOM

KOHTYpe:

BriHyX1eHHBIC 3JIEKTPOMarHUTHBIC KoJieOaHus. Pezonanc
Ilepemennbii  TOK.  IlpomsBoacTBO, Tmepenada H
noTpebIeHue NEKTPUUECKON YJHEPTUH
cu® Lr* cu’_ LI
+ = TR — =X = comnst.
2 2 2 2

CgoiicTBa BIIEKTPOMATHUTHBIX BOJIH. Bzaumuas

OpucHTaud BCKTOPOB B JJICKTpOMaAr HUTHOH BOJIHE B

BaKyyMe:

- -

E1Bl1lc



[IIxana 3JIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue

3.5.6
ANIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY
OIITHUKA
36.1 [IpsimonHENHOE PACIPOCTPAHEHHE CBETAa B OJHOPOJHOMU
cpene. Todyeunslid ucTouHuk. JIyd cBeta
3aKOHBI OTPAKEHUS CBETA.
a=p
a
3.6.2
alp
TTT777 777777
3.6.3 [TocTpoenne n300paKeHUH B IITIOCKOM 3epKalie
3aKOHBI IPEJIOMIIEHHSI CBETA.
[IpenomiieHue ceera:
nysina = n,sinf.
n
1
3.6.4
sino
n

sinp.



AOCONIOTHBIN NTOKA3aTeNb MPETOMIICHHUS:

c
Nagc = ;

abc

OTHOCHUTENIBHBIN TTOKA3aTEeNb MPEIOMIICHHUS
n, 1

LG %)

nOTH

OTH



XoJ1 1y4deit B Ipu3Me.
1"1 = 1'2 - }'?1}.1 = .”2}.2
CooTHOILIIEHHE YacTOT W COOTHOUIEHWE MJWH BOJIH IpHU

nepexoa€ MOHOXPOMATHUUYCCKOTO CBETAa 4YCPE3 TIpaHULY

pa3aciia AByX OINTUYCCKUX CPCAU:



3.6.5

ny,<n n,

ITomnoe BHYTPCHHCC OTPAKCHUC.

[IpenenbHblii yros NOIHOTO BHYTPEHHETO OTPasKEHUS:

. 1 ny
Sinay, = =—
Noru ng

Sina




CoOuparome M paccewBarolve JIHH3bI. TOHKas JHMH3A.

(DOKYCHOC PacCCTOSAHUE U OIITUYECCKAs CHUJia TOHKOH JIMH3HI:

D= 1
F
D
3.6.6
F
1
®opmyIia TOHKOM JTMH3bL:
1 4 1 1
d f F
3.6.7



VBenuueHue, JaBacMoe JIMH30M:

h |fl
'=w="a



| fl

d T

A,

F\ h
f

R

B ciyuae paccenBaronieit JIMH3bI:

1
D0 = F = —0,
0 50

3.6.8 D






3.6.9

3.6.

3.6.11

| fl

Xon Jry4a, MPOLIEAIETO JIMH3Y 0 IPOU3BOJIBHBIM YIJIOM
K e€ rimaBHOU onTHuyeckoi ocu. IToctpoenue nzo0paxeHui
TOUYKH U OTPE3Ka MPsIMON B COOMPAIOIIUX U PACCEUBAIOIINX

JJMH3aX U UX CUCTEMaAxX

doroanmnapaT Kak ontudyeckuid npubop. Imaz  kak

OIITHUYECKasaA CUCTEMA

Wntepdepennmst  cBeta.  KorepeHTHble  MCTOYHHKH.
VYcioBust HaOMIOACHHUS MAaKCUMyMOB M MHUHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX

KOI'€pC€HTHBIX HCTOYHUKOB:

A
MAKCIIMYMBI — &-.=2m;; m=0+*1+2 3

Y

v
MITHIIMYMEI — a={2m+1j;, m=0,+1,+2.+3

e

Hudpakuus csera. JudppakuuoHHas pemeérka. YcloBUe
HaOJIIO/IEHUsI TJIABHBIX MaKCHUMyMOB IpU HOpPMaJIbHOM
najieHU MOHOXPOMATHUYECKOTO CBETa C JUIMHOM BOJIHBI A

Ha peméTKy ¢ nepuoaom d:

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

dsing
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4.1.2

Hucnepcus ceera

KBAHTOBAS ®U31UKA
KOPITYCKYJISIPHO-BOJIHOBOM Y AJIN3M
['mmortes3a M. I1nanka o kBanTax. ®opmyna [Tnanka: E = hv

®oToHbI. DHEprHs POTOHA:

E=h _he_
=hv =—=pc



pc

hc

Nmnynsc potona:

hv



®oroaddexr. Ompitet  A.I.  CroneroBa.  3aKoHBI

4.1.3
dotordexra
VYpaBuenue DitHmreiHa 1751 hotodddekra:
Ecl)OTOHa = ABbIXOﬂa + EKPIHmaxl
E
(otona
4.1.4 ABEBIXOA
+
E
KUHMAax
rae,



hv

(dorona
hv
A
hc
hc
ABbIXO,ELa = hv}cp = T
Kp
BBIXOJa

Kp



Kp
hc
2
mv*-max
Exuumax = 2 = eUsan

KHHMAX

2

mv
2

max
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4.2
4.2.1

4.2.2

4.2.3

4.3

4.3.1

4.3.2

eU

3arn

JlaBneHue cBerta.
JaBienue  cBeTa  HA  IOJHOCTBIO  OTPAKAIOLILYIO
IIOBEPXHOCTh M HAa  IOJHOCTBIO  MOIVIOLIAOLIYIO

IIOBEPXHOCTH
OU3NKA ATOMA
IInanerapnas mozenb aroma

[octynatsl bopa. M3nydenue u nornouienue GOTOHOB MpH
IIepexo/ie aToMa C OJIHOTO YPOBHSI SHEPTUU Ha JPYTOi:

hv, = he =|E, -E

mnr -

m
“mn

JIuHeiuaTpie CIEKTPBI.

CriexTp ypoBHEH 3HEPTUU aTOMa BOAOPOA:

—13,63B
E =22 5123

" 2

ne

OU3NKA ATOMHOI'O S/IPA

Hyxnonnast monens siapa ['eiizenOepra — BaneHko. 3apsin

sapa. MaccoBoe 4uciio sapa. H3oTomer

P AIUOAKTHUBHOCTB.

Anwda-pacnan;
A Ad 4
7X—>>,Y+ ;He

bera-pacnan.

DJeKTpOHHBIN B-pacnai;

A A 0~
s X—= Y+ je+v,



[To3utponnslii -pacnan;
A A 0=, o,
sX—=- Y + je+ v,
I'amma-uzimyuenue
3aKOH palnOaKTUBHOIO pacnajia:

-t
N(t) = Ny * 2T

N()

4.3.3

HYCTB M — Macca pagIuOaKTUBHOI'O BEIICCTBA. TOFI[a

-t
m(t) =mgy* 2T

m(t)



434 Snepnble peakuuu. JleneHne u CUHTE3 SACp



YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOANYECKHUE MATEPUAJIbBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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