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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ ydétoMm (enepaibHON pabodeil mporpamMmbl BocnuTaHus W KoHuenmn
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®deneparnuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCIIEIOBATEIBHOCTh U3YUYECHHSI TEM U PAa3/EIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HWHTEIJICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKJIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHS 00pa3oBaHUs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B nporpamme 1o ¢usnke oOmnpenenstoTcs IUIaHUPYEMbIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 0OIIEro 00pa30BaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeJMETHBIM ¥ TPEAMETHBIM pe3yJibTaTaM OOYYaroNIMXCs, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJIE TIPEAMETHBIC PE3YJIBTATHI TIO T0/IaM 00YUYEHUS;

coJiep>kanue yueoHoro npeamera «dusnka» mo rogam 00yyeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma o ¢u3vKe HE CKOBBIBAET TBOPUYECKYIO HHUITUATUBY YUHUTEICH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka kak Hayka o Hambosee OOLIMX 3aKOHAaX MPHUPOIbI, BBICTYNAas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SIBICHUM, HU3y4aeMbIX XHUMHEH, OMOJIOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHUs HOBBIX MAaTepUajoOB C 3aJaHHbIMH CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (u3uku Ha ypoBHE CpeTHEro 00IIero 00pa30BaHuUs MOJIOKEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea cymanumapuzayuu. EE peann3anus NPeaIosaracT HCIHOJIb30BAHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc gusuku yriryoiEéHHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBLHOTO IPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€30MacCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THUX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOIIero Qaxkropa ydeOHoro mpoiecca. g yriayOiaéHHOro
YPOBHS — 3TO CHCTEMa CaMOCTOSITENIBHOTO YYEHMYECKOTO JSKCIEpUMEHTA,



BKJTFOYAIONIETO (PpOHTAIbHBIE YYEHWYECKHE ONBITHI MPU HM3YYCHUH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
nBa cmocoba peanm3anuud  (U3MYECKOTO TMpakTHKyma. B  mepBoM ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3ydeHus paszaena (temsl). Ilpu stom mox pabortamu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa NpeACTaBlieHa €AUHBIM IepeuHeM. Brioop
TEMATUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi kabuHeta Qusuku. [Ipu sTomM obecneunBaercs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM s pacyE€THBIX 3a7a4 MPUOPUTETOM SBIISIOTCS 3aJa4M C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, TaKk U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pas3nenioB. /(s kayecTBEHHBIX 3a1a4
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepuanbHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyAOBaHUE Ui BBIMOJHEHHUS YKa3aHHBIX B IporpaMme II0
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanionHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCICHHBIX B TMporpamMme Mo (U3UKE KIIOUYEBBIX JIEMOHCTpALMN s
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BHJIE TEMAaTHUYECKUX KOMILJIEKTOB M OOECIEeUHUBAETCA B pacuére



OJTHOTO KOMIUJIEKTa Ha JBYX OOydaromuxcs. TeMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HIU(PPOBBIX TaOOPATOPUIA.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHEpOBaHWEe WHTEpPECa W CTPEMJICHUS OOyYarOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJie MO3HaHUS U (HOpPMHpPOBaHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIIOIB30BAHUEM (HU3UUYECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
mpoecCHOHANbHON  JESTENBHOCTU, CBSI3aHHBIX C (U3HUKOM, TOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoI1iecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUsI:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOPHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSIpHY0O  (U3HUKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
(bu3nYeCKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHue
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

NMOHMMaHuEe (U3UYECKUX OCHOB U TPUHIIMIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
OMpeIeNICHHs] TOCTOBEPHOCTH MOJYUYCHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTUA YMEHUU INPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuUTHE UHTEpEca K chepam mpodecCHOHAIBHON NeATeTLHOCTH, CBI3aHHOM
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpenmera «®Duszuka» Ha YpOBHE CpEAHEro OOIIETro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEeHb) Ha YPOBHE CPEIHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HMHAWBHUIYaTbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Mpollecce MOo3HaHus mnpupobl. Habmronenue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SIBICHUN M MPOIECCOB (MaTepUalibHasi TOUKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPUSL.

Ponb m mMecto Qu3uku B (OPMHUPOBAHWM COBPEMEHHOM HAay4YHOW KapTHUHBI
MHUpA, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

M3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ HH(ppoBOK JabopaTopued o ¢usuke. [IpuMepsl U3mMepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIJOM K TOPHU30HTY. 3aBUCHMOCTh KOOPJWHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



KpuBonuneniHoe  nBukeHue. J[BMKEHHME MAaTepUAIIBHOW  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTelbHOE (TAHI€HUUAIBHOE) U MOJIHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE IMPOIECChl: CHUIAOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIC, IIecTepéHYaTsle W peMEHHBIE MepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucTteMbl OTCYETa, UIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTEPUCTHK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue aBwkeHUs Tena, OPOIIEHHOrO MOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMKEHHUS OJHOTO U TOTO Ke
TeJa B pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONPEENICHUsI MTHOBEHHOU
CKOPOCTH.

W3mepenune yckopeHusi mpu MpsSIMOJIMHEHHOM PaBHOYCKOPEHHOM IBH)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBIKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuenne nBUXKEHUS Tejla, OPOIIEHHOrO0 Tropu30HTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTBIO TENa.

N3ydyeHue IBUKEHUSI Tella MO OKPYXKHOCTU C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuoja oOpalieHUsi KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbii 3akoH Hprorona. MHepumanbHbple cucteMbl otcu€ra. [IpuHimn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanabHble CUCTEMBI OTCUETa (ONpENETIECHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TANOTEHUS. OKBHBAJICHTHOCTh TIPaBUTALMOHHON U
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpoThl. JIBH)KEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec tema, aBmxymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Hasnenue. 'mapocrarnueckoe nasinenue. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHne JByX LHIMHAPOB WM IIAPOB PA3HOM MacChl € OJWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOIIUX B PE3YJIbTATE B3aUMOICUCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BOZHUKAIOUIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMOCTH Frp(N).

HccnenoBanue nBKEHUS OpycKa MO HAKIOHHOM MJIOCKOCTU € TIEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMAb ONOPBI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. L{eHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

WMty nbC CUITbI M ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca MarepuanbHOM TOukM. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckass 3Hepruss MarepuaibHOW TOYKH. Teopema 00 H3MEHEHUU
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loTeHnManbHple W HENOTEHUWANbHbIE Cuibl. [loTeHnmaneHass >SHeprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM IpaBUTAalMOHHOM mone. [lorenumanbHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KocMUYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHUYECKOW SHEPTHH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMACAIbHOM JKUIKOCTH Kak CJEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KaTaHUE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM W MOTEHUHAIBHON SHEPIUi IIpH
JIEWCTBUY HA TEJIO CUJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padbOThl CHIIBI TPEHHS] TPHU JIBXKEHUHM Tella MO HAKJIOHHOM
IIJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBIXKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YaCTHUL BellecTBa. Monemm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



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

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl €€ u3mepenus. l[llkana
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
rasza JIBUXKYTCSl XaOTHUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHAs
temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omnpornecchl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
NOCTYINATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJICATBHOIO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TEMITEpaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEHEM
KMHETUYECKOU dHEpPruei MocTynaTeIbHOro TeIIOBOIO IBUKEHUS €€ YACTHII.

TexHH4eckrue yCTpPOMCTBA M TEXHOJOTHYECKHE TMPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanre Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHEe MEXKy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue WH30TEpMUYECKOro mpouecca (PEeKOMEHJOBAaHO HCIOJb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsbl. [lapameTpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHHE 3HAYEHHUSI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tepMmoauHamuku. CaMONpou3BOIbHAA — peJaKkcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHIL:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaKeHUE ISl BHYTPEHHEH S>HEPTHH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Juisi BHyTPEHHEW 3HEPTruyd OJHOATOMHOTO UJEaTIBLHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHYECKON  cuUCTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTOEMKOCTH BelleCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
TorMBa. Pacuér KkoiuuecTBa TEIUIOTHI Npu  Temionepenade. I[lonstue 006
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIJIOTBHI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKON CHUCTEMBI IMPOXOJUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
kommneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAMIbHUK,
KOHJUITMOHED, JU3CIbHBIM W KapOIOpAaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3ALUSA «TEIJIOBBIX» OTXOJ0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEHN BEILIECTB.



CriocoObl M3MEHEHUST BHYTPEHHEN DHEPTUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, npaKmMuKym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnvie cocmoanusn eeuyecmea. Pazosvie nepexoowl.

[TapooOpa3oBanue u KoHaeHcamwms. lcmapeHue W KurieHue. Y IelbHas
TEIJI0Ta Mapoo0pa3oBaHU.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJICHUS HACBIIMIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTb
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W Kpuctamu3anus. YJIeJbHAas TEIIoTa IUIaBICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarimii.

TemnoBoe pacmupeHue XKUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacipenue. AHTapMOHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYHHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumnsipasie sBienus. J{apneHue noa MCKpUBIEHHON MOBEPXHOCTBIO KUJIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Jemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipasie siBIeHuUs.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

W3mepenne aOCOMIOTHOW BIAKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenne ko3 puirenta noBepXHOCTHOTO HATSKEHMUSL.

N3mepenue moayns FOHra.

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

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ IPOsIBICHMS. OJIEKTpUUYECKMM 3apsia. JlBa Buaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIECKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOr0, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepsl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JlvonekTpuku B DJIEKTPOCTATUYECKOM  IIOJIE. Jvsnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.



Konnencarop. DJIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD TIIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrkeHHEe 3apsHKEHHONW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM ITOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI IEUCTBUS dIEKTPOMETPA.

DIEKTPUYECKOE T0JIEC 3aPSKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JIEUCTBUE KOHIEHCATOPA IMTOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJI 3apKEHHOTO0 KOHJIEHCATOPa.

3apsaKa U pa3psaKa KOHJIEHCATOpa YepeE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTeKkaHusi TOKa B LN, COAEPKAIIECH KOHICHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcioBusl CylmecTBOBaHUSL ITOCTOSHHOTO AJIEKTPUYECKOTO TOKa. McTOUHMKM
toka. Hampsokenune U u DJ1C é&.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE COIPOTHUBIICHUE. 3aBUCUMOCTh COIPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUJIMHBI M IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

[TocnenoBaTenbHOE, MapajlIeIbHOE, CMEIIAHHOE COEAWHEHUE MPOBOJIHUKOB.
Pacuér pazBeTBIE€HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

MOIIHOCTE 3JIEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COIPOTUBIICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SJHEPTHUH.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUIOLIAM TONEPEYHOr0 CEUEHU U MaTepuaia.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHLUMAIOB MEXKAY IMOJIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA OT HAMpsDKEHUS] IS JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoct IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTU MOTEHIMATIOB MEXIY MOJIIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCThH COIMPOTUBICHHUS METAJUIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DneKkTpuYecKuil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBEHHass M MNpPUMECHAass  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJUTHYECKAS] JUCCOLMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHME: TIa30pa3psiiHbIE
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPBI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuit saxcnepumenm, nabopamopnuie padomuol, RPAKMUKYM.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccnenoBaHue  3aBUCMMOCTH  COIPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl n3MepeHus (pU3NYECKUX BEJIUYHMH C UCIIOIb30BAHHEM aHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, NPOBEpKA MPEMJIOKEHHBIX TMIoTe3 (BbIOOp U3 pador,
ONMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
1abopaTopHbIe pabOThI, TPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYULIECTBIISIETCSI C YUETOM COJIEPIKATEIBHBIX MEXIPEIMETHBIX CBSI3€l ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YYCHUEM MEN 0006 HAYUHOZ0
no3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumoresa, (u3MvecKas BeIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DSKCIEPUMEHT, MOJCIHUPOBAHHE, MOJEIb, H3MEPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOMKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTUiau3anusg OHOOPraHMYEeCKOro TOIUIMBA JUIs BBIPAOOTKM  «TEIUIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHUE AaTOMOB M MOJEKYI,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIYyYeHHE HaHOMAaTepUaloB, TEIIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXAaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITbI, TOJTYIPOBOIHUKOBEIE MPUOOPHI, TaATbBAHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3aumoneiicTBUEe TMOCTOSHHBIX MAarHUTOB W TMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MArHUTHBIX NIOJIeH. JIMHUM MarHUTHON WHYKIIUH.

MarnutHOoe 1oJie MPOBOAHUKA C TOKOM (IPSIMOTO MPOBOJHMKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruuTtHoe 1nose B BeuecTBe. GeppoMarHeTHKy, rapa- u JuaMarHeTUKHU.



TexHru4eckue yCTpPOMCTBA M TEXHOJIOTUYECKHE TMPOLECCHI: IPUMEHCHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AIIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KaptiHa  7uHMA  WMHOYKOUM  MAarHATHOTO  MOJS  IOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIIMH TOJI IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cumbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnronenue nBUAkEHUsI MyYKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITHHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJI HOCTOSTHHBIX MATHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexkmpomacHumnas uHOYKyYus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKUMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOIMYECKHUE MPOUECChl: MHAYKIHUOHHAS
M€4b, COJICHOW/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABUKEHUN B MArHUTHOM M0JIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

Uccnenosanne 3aBucumoctd IJIC UHAYKUIUM OT CKOPOCTH HW3MEHEHUS
MarHMTHOTO MOTOKA.



IIpaBuio Jlenna.

[TaneHne MarauTa B alFOMUHUEBOM (METHON) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OnpeneneHne MHIYKIUA BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmMonunyeckue konebaHusi. KuHnematnueckoe U JTUHAMHYECKOE OIMCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUNA MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

TexHHuecKue yCTpONUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaChl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnronenue He3aBUCHUMOCTH NIEPUOJIA MANIBIX KOJIEOaHUM Tpy3a HA HUTH OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COTMPOTHUBIICHHUS.

HccnenoBanre koyiebaHUM TIpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dbopmMupoBaHUsI MPEICTABICHUN 00 HACATHPHON MOJIENIU MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenue mnepuona CBOOOIHBIX KOJICOAHMII HUTSAHOTO M MPY>KUHHOTO
MasITHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJAEHCATopa ¢ aMIUIUTY/A0N CHIIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEeHHs SHEPTUH B HI€aTbHOM KOJIe0aTeIbHOM KOHTYDE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH IEPEMEHHOI'O TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

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

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh 4acCTOThI CBOOOJHBIX KOJEOAHUIN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopesnp 3IeKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyXIeHHbIE CHHYCOUIaIbHbIE KOJICOaHUSI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYM NEKTponepeIadn.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XeHHE, MpejoMieHHe, UHTepdepeHIus u
T paKIms.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPeJIbI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEUYHBIX U MPOAOIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMJICHUE, MOJSIpU3aIs, TudpaKiys, HHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTO U yIbTPAPHOIETOBOTO U3TyUCHHM.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb NpesioMiieHUs . [I0CTOSHCTBO 4aCcTOTHI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. [ducnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBETa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHbIil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM cepruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Paspemaromas cnocobHocTs. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl kimaccmueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMIIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnepoBanne Xojia CBETOBBIX IIYYKOB YEpPE3 IUIOCKOMAPAIIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenne nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSL OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPpakImOHHOTO CIEKTpa.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubl  NPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CHEUHUAIBHOW TEOPUU OTHOCUTEIBLHOCTHU.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPrUed U UMITYJILCOM PEISTUBUCTCKON YACTUIIbl. DHEPTUS
MTOKOSI.



TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOILECChl: CIIYTHUKOBbBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSXKEHHBIX YACTHUI] B MATHUTHOM T10JIE).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemieHus Buna. ['unoresa [1naHka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
OunmTerHa 11 Gororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, [JIaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMcTBa yactul. Bonnel ne bpoird. JInuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYylIelcsa vactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOUOI.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHBJIEHUS  MOJYINPOBOJAHUKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenue nocrosinHoi [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA YEPE3 CBETOAMO OT HAIIPSAKEHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3ny4yenue u nornonierre (pOTOHOB MPHU MEPEX0ie aToMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunbl cnektpoB. CrieKTp ypOBHEHN 3HEPrUy aToMa BOJIOPO/Ia.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue TMHeYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CrieKTpa pa3peKEHHOIO0 aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3iydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B sifpe. SnepHbie cuiibl. JledexT macchr spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaIbHbIE B3aUMOJECUCTBUA. bapuoHBI, ME30HBI U JIENTOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHbI  peakTop, TEPMOSIIEPHBINM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCTIOIB30BaHUEM J03UMETpA.

N3yyenue normnomieHus 6eTa-4acTuil aTFOMIUHUEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTUS acTpoHOMUU. [IpuKiiaiHOEe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

MeTtonbpl acTpOHOMUYECKUX HccaeqoBaHul. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHHUE.

CosiHeuHas cucrema.

Counnue. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CosHIA U 3BE3I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETHMOCTBY». 3BE3/bl TJIaBHOM MOCIEA0BATEILHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHUS O MPOUCXOKACHUU U 3BoIonuu ColHIA U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApax
raJaKkTHK.

Bcenennas. Pacmpenue Beenennoit. 3akon Xa66sa. Pazberanve ramakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX TPWJIOKEHHUH JJIs ONpeIeSIeHUs MOJ0KEeHUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

CniocoObl n3Mepenusi (U3NYECKUX BEIMYUH C UCIOJIh30BAHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITUYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYMH, NPOBEpKa MPEMJIOKEHHbIX TUIoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



O0o061menre U cucTeMaTu3alus CoAepKaHus pa3fenoB Kypca «MexaHukay,
«MonexymsipHasi pu3NKa U TEPMOIUHAMUKAY, « IJIEKTpoAUHAMHKay, «Konebanus
U BOJHB», «OCHOBBI CHENHAIBHON TEOPUH OTHOCUTEIBHOCTHY, «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHMUYECKOH cepax AedaTeTbHOCTH YeJIOBEKa, POib U MECTO (DU3UKHU
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib HU3NIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3NUeCcKoW KapTHUHE MUpPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yrayonaéHHoro ypoBHs B 11 kmacce
OCYILECTBIIETCA C YUETOM COAEPHKATEIIBHBIX MEXIIPEIMETHBIX CBSI3€M C Kypcamu
MaTeMaTUKH, OUOJIOTUH, XUMUH, TeOTpauu U TEXHOJIOTHH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEINIbHBIE TPUOOPHI, I pOBast 1ad00paTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO. BEKTOpBI M MX NPOEKUMH HA OCU KOOPAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocun: >nektpuyeckue SBICHUS B JKUBOW NpPUpONE, KoJieOaTeIbHBbIC
JBUKEHHUS B JKABOM MPHUPOJIEC, IKOJOTMYECKHUE PHUCKU TPU TPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
YIABTPa3BYKOBasl JIMArHOCTMKA B MEIUIIMHE, ONTHUYECKHUE SBJICHHUS B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJ], KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PpEIIETKH, CIEKTPaJbHBIN
aHaJIN3.

T'eocpaghusa: wmarHuTHble mMOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX —PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
AJIEKTPOJBUTATEND IKOOM, TeHepaTOp MEPEeMEHHOTO TOKa, WHAYKIIMOHHAS IeYb,
JIMHUM JJIEKTPOIIEpenay, 3JIEKTPOABUTATElb, Paiap, PAaIUOIPUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



IIPOEKLMOHHBIN arapar, BOJOKOHHAs ONTHKA, COJIHEUHAas OaTapesi, CyTHUKOBBIE
NPUEMHHKH, IEPHAsA DJHEPreTUKA U YKOJIOTUYECKHUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMUS YyuyeOHoro mpeamera «Duszukay
JIOJDKHBI OTpakaTh TOTOBHOCTH M CIOCOOHOCTH OOYYAIOIINXCSl PYKOBOJICTBOBATHCSA
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEHHE >KHU3HEHHOTO
ONbITA U OMNbBITA AEATEIBHOCTA B MPOLIECCE PEATM3alUi OCHOBHBIX HANPABICHUMN
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJCUCTBOBaTH C  COLMUAJIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHUHM C UX (PYHKIUSIMU U Ha3HAUCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (DU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CIOCOOHOCTH OLICHMBATHh CUTYAIMIO U MPUHHUMATh OCO3HAHHBIC PEILICHMUS,
OPUEHTUPYACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K pa3nudHbIM chepaM mpodecCuoHATBHON AeATeTbHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTy (GU3HKYU Ha TPOTSKEHUHU BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa ACSATEILHOCTH HKOJOTUYECKON HAmpaBlIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAHWE LEHHOCTH HAy4YHOH JEeSATEIbHOCTH, TOTOBHOCTH B IpPOIECCE
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE TeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENbHO  (OpMyIHUpOBaTP M aKTyaJIUM3UpPOBATh  MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMbI ¢ YIETOM aHaIN3a UMEIOIIUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€SITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznueckoil HayKu;



BIAJCTh  HABBIKAMH  y4€OHO-UCCJIEAOBATEIIbCKOM W MPOEKTHOM
NEATeTLHOCTH B 00JacTH (PU3WUKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETALNN, TPEOOPA30BAHKUIO U PUMEHEHHIO B PA3IMUHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3y €€ pElIeHUs, HaXOIUThb AaAPTyMEHThl A
JIOKA3aTeIbCTBA CBOMX YTBEPIKJICHUH, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (QU3UKE B TPAKTUYECKYIO OOJACTh
KA3HEICSTEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX IPEAMETOB;

BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalln3, CUCTEMAaTH3allMi0 M WHTEPIpEeTalni0 MHPOPMAlUMU pa3INuHbIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/lad C COOJIoJeHuEM TpeOOBaHUI SPrOHOMUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHHs: WHGOpMalMU U IIeJIEBOM ayAUTOpUH, BBIOHpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISITh OOIIEHHE Ha YypoKax (U3UKH U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO M JIOTMYHO M3JaraTh CBOK TOUYKY 3PEHUS C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBaTH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIa/Ja M Ka)KJOT0 yYaCTHHKAa KOMAaHIbl B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPYECTBO U BOOOpakeHHe,  OBITh
UHUIIATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITETIbHO COCTAaBJISATh IIJIAH PEUICHUS PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBIMIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBaThH €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIUsIM, BHOCUTh KOPPEKTUBBI B IESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPILIAEMBIX JICCTBUI M MBICIUTEIBbHBIX MPOIIECCOB, UX PE3YJILTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pedieKkcu sl OICHKA CHUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IMPHUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpelHero oOmero oOpa3oBaHusi Yy OOydarouuxcs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
AMOIMOHANIbHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKIIIOYAIOIICH CTPEMIICHUE K JOCTHKEHUIO 1IN
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHWMATh  AMOIIMOHAILHOEC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TMPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBAThH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenus B 10 knacce mpeIMeTHBIE pe3yNbTaThl HA YIrIyOIEHHOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y O0YYAIONINXCS YMEHHIA:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIHUCATENbHON, CHUCTEeMATU3UPYIOMICH, OOBSICHUTEIbHOU W
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOLIECCOB (SIBJICHUI): WHEpLUalbHas CHUCTEMa OTCYETA, aOCOIIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
yIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTU
U TBEPAOrO (KPUCTAILIMYECKOTO) TEJa, UACAIbHBIN ra3, TOUEUHBII 3aps,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAaHUYECKHE TIPOIECChl U  SBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HpIOTOHA, TPUHLMUII OTHOCHUTEINBHOCTH [ 'amuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPI'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh yCJIOBUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble monoxkeHuss MKT u 3akoHbBl MoOJEKyIsipHOW (GUBUKUA H
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHENM KHUHETUYECKON
DHEPrUEN TEIJIOBOrO JBWKEHUS €0 YacCTHUILl, CBA3b JABJICHUS UICAIBHOTO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbld 3aKOH TEPMOJWHAMUKH, 3aKOH



COXpAHEHUs SHEPIHHM B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCIOIb30BATh
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBHS
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOTO TIOJISA, MNPUHIMI CYHEPIO3ULNN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
ey YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apanes A 31€KTpoIn3a);

ONHUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUS, HCIONb3ysS BETUYHMHBI:
IIEpEMEICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
JHEpPrus, MEXaHWYecKas dSHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEILHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
HEeprus ynpyrod nedopmanuyd NOPYKHUHBI, KOJMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACAJIBbHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpsHOrOo TENMIoBOro
JBUTATEIIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHIMAI 3JIEKTPOCTATUYECKOTO IOJS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HapsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napajuiebHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTUS IJIEKTPUUECKOTO MO
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHE YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXKeHHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHJEHCALWs, IUIaBICHUE U KPUCTAJUIM3aLKs, HAIPABJICHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYHpPOBATh YCTaHOBKY, (UKCUPOBATh pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, 1€T1aTh BEIBOABI 10 pe3yJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJI U3MEPEHHUs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIYYEHHbIE PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyCe€ MPEAJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh IpaBuiIa 0€30MacHOro TPyJa IMPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
MCCIIEOBATEIBbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOPaTOPHOTO 000PYAOBaHMS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUl NpH HCHOJIb30BAaHUM MATEMaTHUYECKUX METO/I0B
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4€TOM IMOIYYEHHBIX PE3YyJIbTATOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3leioB Kypca GU3MKH, a TaKyKe UHTErpaluu 3HaAaHUM U3 Apyrux
IIPEIMETOB €CTECTBEHHO-HAyYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIOJIb30BaTh TEOPETUYECKHUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

NPUBOJUTH MPUMEPHl BKJIAJAa POCCUWCKMX M 3apyO€kKHBIX YUEHBIX-
(U3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBaTh U OLICHUBATh MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIOIb30BAHUH, & TAKKE PasyMHOM HCIIOJIb30BAHUH JTOCTHUKEHUMN
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHSTh pa3jMyHble crocoObl paboThl ¢ uHbopManuend (GU3NIECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM Il TIOMCKA, NepepalOTKU U NPEAbsBICHUS Y4YEOHOH U
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS 3HAHWW, TaK U Ha OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TpyHNe C MCIOJIHEHUEM pa3IUYHbIX COLUAIBHBIX pOJIeH,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

NPOSIBJISITH MOTUBALIMIO K OyAylied npohecCuOHaIbHON EATETbHOCTH 110
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il kaacce mnpeaMeTHbIC pPe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeIbHOCTH YelI0BeKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKOW (YHKIMA (PU3NYECKON Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTUHE MHUpa, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAY4YHbIX MPEICTABICHUI O IIPUPOJIE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKux Tel W
MPOLIECCOB  (SIBJICHMI): OIHOPOJHOE DJIIEKTPUUECKOE M OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAJIbHBIN TPYXUHHBIM MasTHUK, TAPMOHUYECKHUE BOJIHBI, WUJICATbHBIN
KoJie0aTeNbHbBIN KOHTYp, TOHKas JIUH3a, MOJIeJIeil aToMa, aTOMHOTO Si/jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OrpaHU4YEHHOCTD HUCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBIICHATH AJICKTPOMATHUTHBIC MPOIECCHl M SBICHUA,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TpaBuwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUS ~ KBaHTOBOM  (u3uku  (ypaBHEHHE  OWHINTEHHA  JUIs
dororddexra, mepBeld U BTOpoW mocTynatsl bopa, mpuHIUD
COOTHOIIIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3MUECKUE TPOIECCHl W SIBJICHUS, UCMOJb3Yysl BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABUKYIAS CHUJAa CAMOMHIAYKLIHMH, SHEPrUsi MAarHUTHOTO IOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHKCIIO U 3apsAll AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  TPOTEKAaHUS  (PU3MYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u paboThI Ja3epa;

OMPENENATh HAMPaBJICHUE HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH M300pakeHUe, CO3JaBaeMOe IJIOCKUM 3€pKajioM, TOHKOM JIMH30,
Y PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATAIOIIME ACTPOHOMUYECKUE TOHSATHUS, TEOPUU U
3aKOHBI JJI1 aHajiuM3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTHU



¢uznueckux BeIMYMH B BHIE TIpadukoB C y4€TOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JellaTh  BBIBOABI IO  PE3yJIbTaTam
UCCJIEI0BAHNUS;

IPOBOJNUTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ| M3MEPEHUs, OLICHUBATh AOCONIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOTO Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax yueOHOro »HKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢usznyeckue MOJENH, OTBEYarolue TpeOOBaHUAM 3aJaud, MPUMEHSTH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA 3ajad,
IIPOBOJUTH PACUETHl HA OCHOBAaHWU UMEIOIIUXCS JaHHBIX, AaHAIU3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOJbI PEIICHUS C YUETOM MOITYYEHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PaCcCyKJICHHI C ONIOPOM Ha U3YUYECHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
MPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOexHBbIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M NMPOU3BOICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH TMpoLeccaMu, C
MO3UIMI 3KOJOTHYECKON 6€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKM W TEXHOJIOTWH JJis JajdbHEHIIero pa3BUTUS UYEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMallMY, MOJYYEHHOM U3 pa3JIMYHbIX HCTOYHUKOB, KPUTHUECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHMW B  Ipoliecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHJIAPTHBIX CUTYallUsiX, aJIeKBAaTHO OIICHHWBATH BKJIAJ KaXXIOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBISATH MOTUBALUIO K Oyaymien npodhecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIAL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

n/n

Pazgen 1. HAYUHBII METO/ IIO3HAHMSI

HaumenoBanue pa3aesioB u
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DJIeKTpoHHbIe (LM (poBbIe)
o0pa3oBaTe/IbHbIC PeCypPChI

OcCHOBHBIE BH/BI
AesITeJIbHOCTH 00y4aroluxcst

1.1

Hayunsblii MeTO1 TO3HAHUS
MPUPOABI

https://m.edsoo.ru/PC1GBZ1V
T

VYyacTue B JUCKYCCUU O POJIH
¢buznyeckoil Teopuu B
dbopmupoBaHUU
IpeJCcTaBIeHUH 0 (PU3NYECKON
KapTUHE MHUpa, MECTE
¢bu3nUecKoil KapTHHBI MUpa B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX
MPEJCTaBICHUN O IPUPOJIE.
N3yuenne noHsaTui
«TUNO0TE3a», «PU3NYeCKun
3aKOH», «(U3NYecKast TCOPUSI».
PaccmoTtpenue rpanui
MPUMEHUMOCTH (HPU3UYECKUX
3akoHOB. CpaBHEHME
U3MEPEHHUH (PU3HIECKUX



https://m.edsoo.ru/PC1GBZ1VT
https://m.edsoo.ru/PC1GBZ1VT

BEJIMYMH MTPH TOMOIIN
aHAJIOTOBBIX U IHU(PPOBBIX
M3MEPUTENIbHBIX TPUOOPOB,
HaIpUMep, MpU U3MEPEHUU
CHWJIBI TOKA U HAIPSDKEHUS B
LU TOCTOSTHHOTO TOKa MPH
MOMOIIIM aHAJIOTOBBIX U
U(PPOBBIX U3MEPHUTEITBHBIX
npubopoB. OcBoeHue
CII0COOOB OLIEHKHU
MOTPEIIHOCTEN U3MEPEHU.
OcBoeHHE OCHOBHBIX ITPHEMOB
paboThI ¢ UPPOBOM
nabopaTopueit o ¢pusuke,
Harpumep, pu U3MEPEHUN
(bU3NIECKUX BETMYUH MPH
MIOMOIII KOMITHIOTEPHBIX
JATYUKOB

Hroro no paszneny 6

Paszpnen 2. MEXAHUKA

[IpoBeieHrE KOCBEHHBIX
M3MEPEHUI MTHOBEHHOU
CKOPOCTH U YCKOPEHUS TENa, B

https://m.eds00.rW/BKXFFBIA o HEIIe YOROPEHI
2.1 Kunemaruka 10 1 - CBOOOIHOIO NaJICHHA,

MIPOBEICHUE MCCIICIOBAHUS
3aBUCUMOCTEN MEKITY
(I)I/I?)I/I‘IQCKI/IMI/I BCIIMYMHAMHN

(IyTH OT BpEMEHHU IIPU



https://m.edsoo.ru/BKXFFBIA7
https://m.edsoo.ru/BKXFFBIA7

PaBHOYCKOPEHHOM JIBU)KEHUH,
nepuoza ooparieHus
KOHHMYECKOT0 MAsITHUKA OT €ro
MapaMeTpoB) U OIBITOB IO
MIPOBEPKE MPEITI0KEHHON
TUIIOTE3bI PU U3YUCHUHU
PaBHOYCKOPEHHOT'O
MPSIMOJIMHEMHOTO JIBH>KEHMUSI,
JIBIDKEHUSI TeJa, OpPOIIEHHOTO
TOPU30HTAIBLHO, IBHXKCHUS
TeJa 10 OKPY>KHOCTHU €
MIOCTOSIHHOM 110 MOAYJIIO
ckopocTblo. Onpenenenue
aOCONIOTHBIX U
OTHOCHUTEJIbHBIX
MIOTPEIHOCTEN U3MEPEHUI
¢usnveckux BenuuuH. OleHka
TpaHULl MOrPEITHOCTEM.
N3yuenue Moienu cucTeMbl
OTCU€eTa, CpaBHEHUE MyTEH,
TPaeKTOPUH, CKOPOCTEN
JIBUJKEHUSI OJTHOTO U TOTO e
TeJa B Pa3HbIX CUCTEMax
oTcuera. AHaIU3 pa3HbIX
Ccoco0O0B HUCCIEI0BAHUS
nBWXeHui. PaccMoTpenue
MpeAeNIbHOTO Mepexo/ia u
M3MEPEHHE MTHOBEHHOU
ckopoctu. MozenupoBanue
peoOpa3oBaHUs TBUKCHHM C




UCII0JIb30BAHHEM MEXaHU3MOB,
U3y4eHue nmpeodpazoBaHus
YIJIOBOM CKOPOCTH B
penykrope. AHanu3
HaIlpaBJI€HUsI CKOPOCTH MPHU
JIBI>KEHUH 110 OKPYKHOCTH.
Pemenne pacueTHsIx 3a1a4 ¢
SIBHO 3a/IaHHOM Y HESBHO
3aJlaHHON (pr3HUeCKOi
MOJICJIbIO C UCTIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U (OopMyT
KUHeMaTuku. Pemienue
KaueCTBEHHBIX 3a]1a4,
TpeOYIOMMX TPUMEHEHUS
3HAHUU 110 KHHEMATHKE.
OObsicHeHHE yCTpOWCTBA U
MPUHIIMNA JEHCTBUS
CIIUIOMETPA, LETTHBIX,
HIECTEPEHYATHIX U PEMEHHBIX
nepenay, CKOPOCTHBIX JTU(TOB.
OO0ObsicHeHHE ABUKCHUS
cHapsaoB. OnpeneneHue
YCJIIOBUM IPUMEHUMOCTH
Moenel pu3nIecKux Ten u
MIPOIIECCOB (SIBIICHUM ):
MaTepuaibHas TOUKa,
PaBHOYCKOPEHHOE JBUKEHUE,
cBOOOTHOE TIaJICHUE.
Beinonnenue yueOHbIX
3aJlaHUI HA aHAIIN3




2.2

JnmHamuka

10

https://m.edsoo.ru/EMEIYTES

H

MEXaHHYECKUX TPOIECCOB
(sBJICHUH) C UCTIOJIB30BAaHUEM
OCHOBHBIX MTOJIOKCHHI U
3aKOHOB KMHEMATHKH:
OTHOCHTEJIBHOCTD
MEXaHHYECKOTO JIBIKEHUS,
(bopMyITbI KHHEMATHKHU
PaBHOYCKOPEHHOTO JIBFDKEHUS,
npeoOpazoBanus ["amunes nis
CKOPOCTH ¥ ITEPEMEIICHUSI.
Hcnonws3oBanue IT-
TEXHOJIOTUH MpH padoTe ¢
JIOTIOJTHUTEIILHBIMU
MCTOYHUKAaMHU UHGOPMAIUH 110
TeMe, MX KPUTHICCKHUI aHATH3
1 OIICHKA JIOCTOBEPHOCTH

ITpoBeneHne KOCBEHHBIX
U3MEPEHUIN
PaBHOJEUCTBYIOIIEH CUIT U
Kod(duLeHTa TPEeHUS
CKOJIbJKEHUS, IPOBECHNE
HICCIIEN0BaHUS 3aBUCUMOCTEN
¢bu3nYeCKUX BEMYHH (CUII
YIPYTOCTH, BOSHUKAIOUINX B
IPYXHUHE U PE3SUHOBOM
oOpasiie, oT ux aedopmarum) u
OIBITOB I10 IIPOBEPKE
IIPEI0KEHHON THIIOTE3BI ITPU
W3y4EHHUH JBUKEHUS OpycKa
10 HAKJIOHHOM IIJIOCKOCTH,



https://m.edsoo.ru/EMEIYTE5H
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JIBUJKEHUS CUCTEMBI
CBSI3aHHBIX TeJ, JedopMauu
tei. Onpenenenue
aOCOJIIOTHBIX U
OTHOCHUTEJIbHBIX
IIOTPELIHOCTEN U3MEPEHUN
¢dusnueckux BenuunH. OneHKa
I'PaHMUI] IOIPEIIHOCTEMN.
Uccnenoanue nBuxeHust
CHUCTEMBI Tell, CBI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3
JIETKHi OJI0K, TBUKCHUS
Opycka 1Mo HaKJIOHHOM
MIJIOCKOCTH C MIEPEMEHHBIM
K03 purmeHToM TpeHusl,
JIBIDKCHUSI TPY3a Ha Baly ¢
Tpenuem. Habmonenue
JIBIDKCHUSI TEJT B
MHEPUUAIbHBIX U
HEWHEPLHUAIbHBIX CUCTEMAX
OTCU€eTa, HallpuUMep, KaueHUs
JIBYX LIMJIMHIPOB WJIH 1IAPOB
pa3HON Macchl ¢ OIMHAKOBBIM
YCKOPEHHUEM OTHOCHUTEIHLHO
HEHHEPIUAIBLHON CUCTEMBI
otcyeta. M3yuenue
[EHTPOOEIKHBIX MEXaHU3MOB.
CpaBHEHHE CUJI TPEHUS OKOS,
KQueHUsI U CKOJIbKCHHUS.
Pemenue pacueTHbIxX 3a1a4 ¢




SIBHO 3aJIAHHOM U HEABHO
3aIaHHON (PU3UIECKOM
MOJIEJIBIO C UCTOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U (OpMYJT
KMHEMATUKHU U TUHAMUKH.
Pemenre kauecTBEeHHBIX 3a/1a4,
TPEeOYIOMMX TPUMEHEHUS
3HAHU 110 KHHEMATHUKE U
nuHamuke. O0bsICHEHNE
YCTPOMCTBA U NPUHILIAIIA
JIEMCTBUSI OJIIUITHUKOB.
OO0bsicHeHHE ABMKECHUS
HCKYCCTBEHHBIX CITyTHUKOB.
Omnpenenenue ycaoBuil
MPUMEHUMOCTH MOJIENIEH
($u3NYECKUX TEJ U MPOLIECCOB
(s1BNEHUI): MHEpLUATbHAS
CHUCTEMa OTCUeTa,
MarepuanbHas TOuKa,
a0COJIIOTHO ympyras
nedopMmarus. Beimonaenue
yueOHBIX 3aJ]aHH Ha aHAIIU3
MEXaHUYECKUX TTPOIIECCOB
(sIBJIEHUI) C UCIIOJIb30BAHUEM
OCHOBHBIX MTOJIOKEHUH U
3aKOHOB JIMHAMHKU: TPH
3akoHa HploTOHA, IpUHIMT
OTHOCUTeIbHOCTH [ anunes,
3aKOH BCEMUPHOTO TATOTEHUS.
Pabota B rpynmax mnpu




00CYXJIEHIUH BOIIPOCOB
MEXITPEIMETHOTO XapaKkTepa
(Hanmpumep, 1o TeMe
«JIBY>KEHHE B IPUPOICY)

2.3

Crartuka TBEpOTO TENA

https://m.edsoo.ru/LEOIUJW5

8

[IpoBeneHue uccneqoBaHus
YCJIOBU paBHOBECHS TBEPJOTO
TeJa, UMEKLIEro OCh
BpalIeHUs; KOHCTPYHUPOBAHHE
KPOHUITEITHOB M pacyeT CUIl
YOPYrOCTH; U3yUYECHHE
YCTOMYMBOCTH TBEPJOTO TEINA,
MMEIOLIETO IIOIIA/lb OMOPHI.
Pemenne pacueTHsIx 3a1a4 ¢
SIBHO 33JJaHHOI M HEIBHO
3aJJaHHON (pu3nueckon
MOJIEJIbIO C UCTIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U (OopMyT
craTtuku. Pemienue
KaueCTBEHHBIX 3a]1a4,
TPEOYIOMMX MPUMEHEHUS
3HAHUM 1O CTATHKE.
OOpbsicHeHHEe yCTpoWCcTBA U
MPUHIIIIOB JEHCTBUS
KpOHUITEIHA, CTPOUTEIHHOTO
KpaHa, pelieTyaThixX
KOHCTpyKUui. Onpenenenue
YCJIOBHUI NPUMEHUMOCTH
Mozenel pu3nIecKux Tem:
aOCOJIIOTHO TBEPAOE TEJO.
Brimonaenue yueOHbIX



https://m.edsoo.ru/LEOIUJW58
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2.4

3aKOHEBI COXpPAHCHUS B
MCXAaHHUKEC

10

https://m.edsoo.ru/IPPU75ZCZ

3aJIaHUI HA aHAJIN3
MEXaHUYECKUX MPOIECCOB
(sBJICHUH) C UCTIOIB30BAaHUEM
OCHOBHBIX MTOJIOKCHHI U
3aKOHOB CTaTHKH: YCJIOBHS
paBHOBECHSI TBEPAOTO TeIa

[IpoBenenne KOCBEHHBIX
M3MEPEHUI UMITyJIbCa Tena,
KUHETHYSCKOH 1
MOTEHIMAIBHON YHEPTHUH Tea,
MOIIIHOCTH CUJIBI; IPOBEICHUE
OTIBITOB T10 TIPOBEPKE
IIPEAJIOKEHHOM TUITOTE3bI IPH
W3y4YEHUHU PAaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO IBUXKEHUS 1
B3aMMO/ICHCTBUS TEIL.
Omnpenenenne aOCOMIOTHBIX U
OTHOCHUTEIBHBIX
MOrPEIIHOCTEN UBMEPEHUN
¢usnueckux BenuurH. OleHKa
TpaHuIl MOTPENTHOCTEH.
IIpoBeneHune 3KcrIepuMeHTa 1o
CpPaBHEHHUIO N3MECHECHHUS
HMITyJIbCa TeJla C UMITYJIbCOM
CHJIBI, H3MCHCHUS
MOTEHIMATBHON SHEPTUU
MPYKUHBI C paOOTON CHJITBI
Tpenus. ccnenoBanue
COXpaHEHUs UMITYJIbCa TIPU
YIPYTOM B3aMOJCHCTBHH,



https://m.edsoo.ru/IPPU75ZCZ

COXpaHEHMsI SHEPIUuu IpU
CBOOOJIHOM MaJICHUH.
Omnpenenennie pabOThI CUITBI
TPEHHUsI P IBHKEHUU Tela 1o
HAKJIOHHOM IJIOCKOCTH.
Habnronenue u o0ObsicHeHue
PEaKTUBHOTO JIBIKEHUS.
Pemenne pacueTHsIx 3a1a4 ¢
SIBHO 3a/IaHHOM Y HESABHO
3aJlaHHON (hr3MUeCKOi
MOJIEJIBIO C HCTIOIb30BaHHEM
OCHOBHBIX 3aKOHOB U (OopMyT
MexaHuku. Pemenue
KaueCTBEHHBIX 3a]1ay,
TPEOYIOMMX MPUMEHEHUS
3HAHUI 110 MEXAHUKE.
OObsicHeHHEe TPUHILIUIIOB
JIECTBUS BOJOMETA, KOIepa,
MPY>KUHHOTO MUCTOJIETA,
rupockona. O0bsicHeHHE
JBUKEHUS pakeT, GUTYPHOTO
KaTaHUs Ha KOHbKaX.
OnpeneneHne ycaoBHl
MPUMEHUMOCTH MOJIETIEN
(bu3NYECKUX TEJ U MPOLIECCOB
(s1ByI€HUI): aOCONIOTHO
yIpyroe 1 abCOIIOTHO
HEYIIPYroe CTOJKHOBEHHUSI.
Beinonnenue yueOHbIX
3a/laHUM HA aHAJIU3




MEXaHHUYECKUX TIPOIIECCOB
(sBJIEHUI) C UCTIOJIb30BAaHUEM
3aKOHOB COXPAaHEHUS B
MEXaHHKE: 3aKOHbI COXPAHEHUS
UMITYJIbCA M MEXaHUYECKOU
SHEPTHUH, CBSI3b PAOOTHI CHIIBI C
W3MEHEHUEM MEXAHUYECKOU
sHepruu tena. Vcrnonb3oBanue
IT-TrexHonoruit mpu padote ¢
JIOTIOTHATEITbHBIMU
MCTOYHUKaMHU UHGOPMAIUH 110
TeMe, X KPUTHUECKHIA aHaIHn3
U OLIEHKA IOCTOBEPHOCTH

Hroro no pazneny

35

Paznen 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

3.1

OCHOBBI
MOJIEKYJISIPHOKHHETHYECKON
TEOpUH

15

https://m.edsoo.ru/GFRCER9L

S

[IpoBenenune nuzmepeHuii
rapameTpoB rasa, MpoBeACHUE
HUCCIEeN0BaHUN 3aBUCUMOCTEN
(UBUYECKUX BEITUYHUH U
OMBITOB IO IPOBEPKE
MPEAJIOKEHHOM TUIIOTE3bI PU
M3y4YEHUU YCTAHOBIICHUS
TEIJIOBOTO PABHOBECHS U
M30IPOIIECCOB B Tra3ax.
Onpenenenrie aOCOMIOTHBIX U
OTHOCHUTEJBHBIX
MOTPEIIHOCTEN U3MEPEHUI
¢busnueckux BenuyuH. OeHKa
IPaHMUI] IOIPEIIHOCTEN.



https://m.edsoo.ru/GFRCER9LS
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OKcrnepuMeHTalIbHas IIPOBEPKa
YpaBHEHUS COCTOSIHUS
uaeanbHoro rasa. Mzyuenue
MOJEJIECH: IBUKEHHSI YaCTHUIL
BelIeCcTBa, OPOYHOBCKOIO
nBuxeHus. onbita [TepHa,
KPUCTAJTIMYECKUX PELIETOK.
Pemenne pacueTHsIx 3a1a4 ¢
SIBHO 3aJJaHHOU U HESIBHO
3aJlaHHON (hr3MUeCKOi
MOJIEJIBIO C UCTIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U (OpMYJT
MOJIEKYJISIPHON (PU3UKH.
Pemenne kauecTBEHHBIX 33724,
TPEOYIOMMX MPUMEHEHUS
3HaHUH MO MOJIEKYJIIPHON
¢uzuke. OObsICHEHHE
YCTPOMCTBA U IPUHIINAIIA
JIENCTBUS TEPMOMETPA,
6apometrpa. OObsICHEHHE
II0JIy4EHUs] HAHOMAaTEPHUAJIOB.
Omnpenenenue ycaoBuil
MPUMEHUMOCTH MOJIENIEN
(bu3HYECKUX TEJ U MPOLIECCOB
(s1BIEHUI): MOJIeNel rasa,
KHUJIKOCTU U TBEPAOTrO
(KpUCTaILIMYECKOr0) Tena,
UJEaBbHOTrO raza. BeinoiaHenue
yueOHBIX 33aJJaHU{ Ha aHAIIU3
TEIUIOBBIX ITPOLIECCOB




3.2

Tepmoannamuka. TemnoBsie
MaIlUHbI

20

https://m.edsoo.ru/HD3D80OQ6

1

(s1BJIEHUI) C UCTIOJIL30BaHUEM
ocHOBHBIX nosoxeHuit MKT u
3aKOHOB MOJIEKYJISIPHOU
(bu3MKY: CBS3b JaBJICHUS
MJICANBbHOIO Ia3a co CpeaHei
KUHETUYECKON dHEPruen
TEIJIOBOTO JABUKCHUS U
KOHIIEHTpaLel €ro MOJIEKYJI,
CBSI3b TEMIIEpATyphl BEIIECTBA
CO CpEeIHEN KMHETUYECKOMN
SHEPrueu TEerI0BOro
JIBUJKEHHUSI €0 YaCTHll, CBSI3b
JIaBJICHUA UJI€aJIbHOTO Ta3a C
KOHIIEHTpalel MOJIEKYJI U €ro
TEMIIEpaTypoH, ypaBHEHUE
MenneneeBa—Kianeiipona

W3mepenue yaeabHON
TETMJI0EMKOCTH Pa3HbIX
BEIIIECTB, UX CPABHEHHUE,
MPOBEJICHUE UCCIEIOBAHMI
3aBHCHUMOCTEN (PU3NUIEeCKUX
BEJIMYMH U OITBITOB T10
MPOBEPKE MPEAIOKEHHOU
THIOTE3bI PU U3yUYEHUU
MPOLIECCOB TEMJI000MEHa U
ananabaTHOrO IMpolecca.
Omnpenenenne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX
MOTPEIIHOCTEN U3MEPEHUI
¢buznueckux BenuyuH. OneHka



https://m.edsoo.ru/HD3D8OQ61
https://m.edsoo.ru/HD3D8OQ61

IPaHMUI] IOIPEIIHOCTEN.
N3yueHue B3aUMOCBSI3U
SHEPIUU MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUS U
TeMIIepaTypbl KUIEHUs
)kunakocter. M3yuenue
TEIJIOBBIX JBUTATENEH C
HCI0JIb30BaHNEM
KOMITBIOTEPHBIX MOJCIIEH.
HccenenoBanue pasHbIx
Croco0O0B U3MEHEHHUS
BHYTPEHHEH 3HEPrHH.
Pemienue pacueTHbIX 3a7au C
SBHO 3aJJaHHO! U HESIBHO
3aIaHHON (PU3UIECKOM
MO/JIEJIBIO C HCTIOIb30BaHUEM
OCHOBHBIX 3aKOHOB U (pOpMYJI
MOJICKYJIIPHON (DU3UKH U
TEPMOJUHAMUKHU.

Pemenne kauecTBEHHBIX 33724,
TpeOYIOLNX NPUMEHEHUS
3HaHUH 110 MOJIEKYJIAPHON
¢bu3nKe U TepMOJUHAMUKE.
OO0pbsicHeHHEe yCcTpolCcTBA U
MPUHIIMNA AEHCTBUS
XOJIOINJIBHUKA,
KOHIUIMOHEPA, AU3ENBHOTO U
KapOIOPAaTOPHOTO ABUTATENCH,
napoBON TYpOHHBI.
OOBsicHEHHE TIOTYYECHUS




CBEPXHU3KHUX TeMIEparyp,
YTUJIU3ALUN «TETJIOBBIX)
OTXOJIOB C HCIIOJIb30BaHUEM
TEIJIOBOT0 Hacoca,
YTUIIU3ALUN
OMOOPraHMYECKOT0 TOILITNBA
JUISL BBIPAOOTKU «TETUIOBOMY U
AIEKTPO3HEPruu. BoinosHenue
yueOHBIX 3aJJaHUI Ha aHAIIN3
TETJIOBBIX MTPOIIECCOB
(sBJICHUH) C UCTIOJIB30BAaHUEM
ocHOBHBIX nosnoxeHuit MKT u
3aKOHOB MOJIEKYJIIPHOM
(bU3UKHN U TEPMOIMHAMUKH:
MEPBbII 3aKOH
TEPMOJIMHAMUKH, 3aKOH
COXpaHEHHUsI SHEPTUH B
TETJIOBBIX TpoIleccax.
Ucnonws3zoBanue IT-
TEXHOJIOTHI pu paboTe C
JIOTIOJTHUTETbHBIMU
HUCTOYHUKAMU WHGOPMAITUH TI0
TeMe, UX KPUTUIECKUN aHaJIu3
Y OIIEHKA TOCTOBEPHOCTH.
AHann3 ¥ olleHKa ITOCIIEACTBUHU
WCIIOJTH30BaHUSI TETTOBBIX
JIBUTATEJEN U TETIOBOTO
3arpsiI3HEHUS OKPYXkKarolen
Cpelpl C MO3ULINI
AKOJIOTHUYECKOH 0€30MacHOCTH;




3.3

ArperaTHble COCTOSTHUS
BemecTtBa. da3oBbIe
IEPEXOIbI

14

https://m.edso0.ru/IWB97NG

VP

IIPEACTABICHUH O
panroHaIbHOM
IPUPOJIOIIOIB30BaHUH (B
nporecce NoAroTOBKU
COOOIIEHUH, BEITOIHEHUH
IPYNIOBBIX IIPOEKTOB)

Habnronenue cBoicTB
HACBIIICHHBIX TIaPOB, MAJIbIX
nedopmaruii, IpoBeIeHNe
KOCBEHHBIX U3MEPCHHIA
YACIBHOU TETJIOTHI TIJIaBICHUS
JIbJIA, AOCOIIOTHON BJIAYXHOCTH
BO3yXa, Kodddummenra
MMOBEPXHOCTHOTO HATSKEHUS,
moxayns FOura. U3yuenue
3aKOHOMEPHOCTEN UCIIapeHus
W KUIIEHUS KUIKOCTEH, B TOM
YHUCIIe KUIIEHUS IPU
MMOHMKEHHOM JIaBJICHHH,
HarpeBaHus U TUIABICHUS
KPUCTAJUTMYECKOTO BEIIECTBA,
KaMWUIIPHBIX SBJICHUM,
cmauuBanus. [IpoBenenne
OITBITOB C MBUILHBIMHU
mwieHkamMu. MccmenoBanme
MOJIC]IM HCHbIOTOHOBCKOM
KuakocTu. Pemenue
pPacYeTHBIX 3aJ1a4 C SIBHO
3aJaHHOU U HESIBHO 3aJaHHOU
(U3UYECKON MOJIEIIBIO C



https://m.edsoo.ru/1WB97NGVP
https://m.edsoo.ru/1WB97NGVP

MCII0JIb30BAHUEM OCHOBHBIX
3aKOHOB U (OpMyJI
MOJIEKYJISIPHOM (hr3uKH 1
TepMoanHaMuKu. Perenne
KayeCTBEHHBIX 3aj1a4,
TpeOYIOMMX TPUMEHEHUS
3HaHUH 0 MOJIEKYJIIPHON
¢bu3nKe U TEPMOIUHAMHUKE.
OOBsicCHEHHE OCHOBHBIX
IIPUHLIMIIOB CTPOEHUS JKUIKUX
KPHUCTAJJIOB, OJIY4YECHUS
COBPEMEHHBIX MaTepHUaJIOB.
Ornpenenenue ycinoBHil
IIPUMEHUMOCTH MOJEIIEN
(bu3HYECKUX TEJ U MPOLIECCOB
(s1BIEHUI): MOJenel rasa,
KHUJIKOCTU U TBEPAOTrO
(KpHCTaJNINYECKOT0) Tea,
UJCAIIBHOTO rasa. BeinoiaHenue
yueOHBIX 3aJJaHU Ha aHATIU3
TEIUIOBBIX ITPOLIECCOB
(s1BJI€HUI) C UCTIOJIB30BAaHUEM
OoCHOBHBIX TTonoxkeHut MKT u
3aKOHOB MOJIEKYJISIPHOU
(GU3UKN U TEPMOJUHAMUKHU:
CBSI3b JIaBJICHUS H1€aIbHOTO
rasa ¢ KOHLEHTpauuen
MOJIEKYJI U €r0 TeMIIepaTypoH,
ypaBHeHue MeHeneeBa—
Knaneiipona, nepBblii 3aKoH




Hroro no pazneny

Paznea 4. JIEKTPOJAUHAMUKA

49

TepMonuHamMuku. Pabora B
rpynmnax npu o0CyKJISHUN
BOITPOCOB MEKITPEAMETHOTO
xapakTepa (Harpumep, o TeMe
«TemmoobMeH B )XKMBOU

IIPUPOJIEN)

41

DNeKTpUYECcKoe moJie

24

https://m.edsoo.ru/LFUQRI1RS

A

[IpoBenieHrE KOCBEHHBIX
MU3MEPEHUM U OIIBITOB I10
MIPOBEPKE MPEITI0KEHHON
TUIIOTE3bI IPU U3YUEHUHU
B3aMMOJEHCTBUS 3apsKEHHBIX
TeJ, 3apsAaa KOHJIEHcaTopa,
MOCJIE€0BATEIBHOTO
COEJIMHEHUS] KOH/IEHCATOPOB.
Ornpenenenrie a0CONMIOTHBIX U
OTHOCHUTEJIbHBIX
MIOTPEIHOCTEN U3MEPEHUI
¢uznueckux BenuunH. OneHka
IpaHul] IOIPEUIHOCTEN.
HaGnronenue npeBparieHus
SHEPTUH 3apKEHHOTO
KOHJIEHCATOpa B YHEPTHUI0
U3ITy4YeHUs CBETOUO/IA,
HCCIIE0BAHUE pa3psiia
KOHJIEHCATOpPa Yepe3 PeE3UCTop.
N3ydenune 3aBUCUMOCTH
ANEKTPOEMKOCTH IJIOCKOTIO



https://m.edsoo.ru/LFUQR1RSA
https://m.edsoo.ru/LFUQR1RSA

KOHJIEHCATOpa OT IJIOLIAAH
IUTACTUH, PACCTOSHUS MEXKAY
HUMU U TUIIEKTPUYECKON
nmpoHunaemoctu. Msyuenune
KAPTHUH JIMHUHI HANIPSKECHHOCTH
AJIEKTPUYECKOTO I0JIS
TOYEYHOI0 3apsja,
PaBHOMEPHO 3apsKEHHOMN
cdepbl, paBHOMEPHO
3apsHKEHHOI0 10 00beMY 11apa,
PaBHOMEPHO 3apsKEHHOU
0eCKOHEYHOM IIOCKOCTH U
SKBUIIOTEHIIMAJIBHBIX
oBepXHOCTEU. Pemenue
pacueTHBIX 3a/Ja4 ¢ SIBHO
3aJaHHON U HESIBHO 3aJIaHHOU
bu3nYeCcKoil MOJEIBIO C
MCII0JIb30BAaHNEM OCHOBHBIX
3aKOHOB U (OpMYII
ANEKTPOCTATUKU. Pemenue
KAaueCTBEHHBIX 3a/1a4,
TpeOYIOUNX NPUMEHEHUS
3HAHUM 0 PIEKTPOCTATHKE.
OO0pbsicHeHHEe yCcTpolCcTBA U
MPUHIIMNA AEHCTBUS
AIIEKTPOCKOIIA, JJIEKTPOMETPA,
KOHJIEHCATOPOB, T€HEpaTopa
Ban ne I'paada. O0bsicHeHue
paboThI AIEKTPOCTATHUECKON
3aIUTHI, 3236 MJICHUS




4.2

IToCTOSIHHBIN DIIEKTPUYECKUN
TOK

24

https://m.edsoo.ru/WKWL98V

W2

AEKTPONPUOOPOB.
OnpeneneHue ycaoBUil
MPUMEHUMOCTH MoJeliei
(bu3NYECKUX TEJ: TOYCUHBIH
3apsij, OAHOPOIHOE
AIIEKTPUYECKOE IOJIE.
BrimonHenue yueOHbIX
3a/IaHUM HA aHaJIu3
AIIEKTPUYECKUX MTPOLIECCOB
(s1BJIEHUI) C UCIIOJIB30BAHUEM
OCHOBHBIX MOJIOKEHUHN U
3aKOHOB JIEKTPOIUHAMUKH:
3aKOH COXPaHEHHUS
ANEKTPUUECKOTO 3apsi/ia, 3aKOH
Kysona, moreHnmanbHOCTh
AIIEKTPOCTATUYECKOTO TOJIS,
TIPUHITUTT CYTIEPIIO3UITTH
ANEKTPUYECKUX TMTOJIEH.
Ucnonws3zoBanue IT-
TEXHOJIOTHi pu paboTe ¢
JIOTIOJTHUTETbHBIMU
HUCTOYHUKAMU WHGOPMAITUH TI0
TeMe, UX KPUTUIECKUN aHaJIu3
U OLIEHKa IOCTOBEPHOCTHU

[IpoBenenue npsmMbIx
MU3MEPEHHI CHUIIBI TOKA U
HaIpsKEHUs1, KOCBEHHBIX
W3MEPEHHI yIeTbHOTO
conpotusiienus, C u
BHYTPEHHETO CONPOTUBIICHUS



https://m.edsoo.ru/WKWL98VW2
https://m.edsoo.ru/WKWL98VW2

HMCTOYHHMKA TOKA, TPOBEJICHUE
HCCIICA0BAHUN 3aBUCHUMOCTEH
(UBUYECKUX BEIUYHH U
OIIBITOB IO TPOBEPKE
MPEJI0KEHHON TUIIOTE3bI IPU
M3Y4YEHUU 1enel TOCTOSHHOTO
Toka. Onpejenenne
a0COIIOTHEIX U
OTHOCHUTEIIBHBIX
IIOTPEUIHOCTEN U3MEPEHUI
¢duznveckux BenuurH. OleHKa
rpaHull MOrPEITHOCTEH.
N3yueHnue KOpoTKOro
3aMBIKaHHS TaJIbBAHNYSCKOTO
2JIEMEHTA U OIICHKa
BHYTPEHHETO COTPOTUBIICHUS.
Pemenne pacueTHsIxX 3a1a4 ¢
SIBHO 33JJaHHOI M HEIBHO
3aJJaHHON (pu3nueckon
MOJIENIBIO C UCIIOJIB30BaHUEM
OCHOBHBIX 3aKOHOB U )OopMyT
IIOCTOSHHOT'O TOKa. PemmeHne
KayeCTBECHHBIX 3a/a4,
TPEOYIOMHX MPUMEHEHUS
3HAHWI 1 3aKOHOB
IIOCTOSTHHOTO TOKA.
OObsicHEeHHE yCTPOICTBA U
MPUHLIMIA AEHCTBUS
aMIepMeTpa, BOJIbTMETPA,
peocrara, cueT4yuKa




4.3

Toku B Pa3IMYHBIX Cpeaax

https://m.edso0.ru/\VLX14U83

A

AJIEKTPUYECKOUN SHEPIUH.
Brimonnenue yueOHbIX
3a/laHUi HA aHaJu3
ANEKTPUYECKUX MPOLECCOB
(sIBJICHUH) C UCTIOJIBL30BAaHUEM
OCHOBHBIX ITOJIOKEHUH U
3aKOHOB DJIEKTPOJMHAMUKH:
3akoHbl OMa Uil y4acTKa Lenu
U JUIsS 3AMKHYTOMU
ANEKTPUYECKOM LIETH, 3aKOH
Jxoyns—Jlenua. Pabora B
rpynmnax npu oocyxaIeHuu
BOITPOCOB MEKITPEAMETHOTO
Xapakrtepa (Harpumep, o Teme
«DNEKTPUYECKHUE SIBJICHUS B
IPUPOJIEN)

[IpoBeaeHne KOCBEHHBIX
U3MEPEHUM U UCCIEN0BAHUMN
3aBUCUMOCTEN MEXKIY
(U3UYECKUMU BETMYUHAMU
MIPU U3YYECHHUH TPOIECCOB
MIPOTEKAHUS AIEKTPUIECKOTO
TOKa B METaJlJIax,
ANEKTPOJIUTAX U
MOJIYITPOBOJTHUKAX.
Omnpenenenne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX
MOTPEIIHOCTEN U3MEPEHUI
(UBUYECKUX BEITMYHH.
OrneHka rpaHuif



https://m.edsoo.ru/VLX14U83A
https://m.edsoo.ru/VLX14U83A

norpeurHocteil. Habmonenue
AIIEKTPOJIN3A, U3YUCHUE U
00BsICHEHUE POBOIUMOCTHU
AIIEKTPOJIUTOB,
AKCIIEPUMEHTAJIbHOE U3YUCHUE
3aKOHOB JIEKTPOJIN3A
®dapanes. CHITHE BOJIBT-
aMIIEPHOM XapaKTEPUCTUKH
nuona. CpaBHeHUE
IIPOBOJAMMOCTH METAJLIIOB U
MOJIYTIPOBOIHUKOB. M3yueHue
MCKPOBOIO pa3psiia u
MPOBOAMMOCTH BO3yXa.
Pemenne pacueTHbIX 3a1a4 ¢
SIBHO 33JJaHHOI M HEIBHO
3aIaHHON (PU3UIECKOM
MO/JIEJIBIO C HCTIOIb30BAaHUEM
3aKOHOMEPHOCTEMN
IIOCTOSIHHOT'O TOKa B
pa3nuuHbIX cpenax. Pemenue
KaueCTBEHHBIX 3a/1a4,
TpeOYIOLNX NPUMEHEHUS
3aKOHOMEPHOCTEMN
MIOCTOSIHHOTO TOKa B
Pa3INYHBIX Cpeaax.
OOvbsicHeHHEe yCTpOWCTBA U
MIPUHIIAIA JEHCTBUS
ra3opaspsaHbIX JamIl,
AJIEKTPOHHO-JIY4EBOU TPYOKH,
MOJIYITPOBOTHUKOBBIX




Hroro no pasaceiny

54

Pazgen 5. ®U3HUECKHA MIPAKTUKYM

npubOpoB: AMO/A,
TpaH3ucropa, hpoToaunoaa,
CBETOJINO/IA.

OOBsiCHEHHE CYTH NIPOLIECCOB!
rajJbBaHUKH, paQUHUPOBAHUS
MEAHU, BBIIIJIAaBKU aJIFOMUHUA,
AIEKTPOHHONW MUKPOCKOIIHH

https://m.edsoo.ru/A4JWDVJ9

[IpoBenieHrE KOCBEHHBIX
W3MEpPEHUM, UCCIIeI0BaHUM
3aBUCUMOCTEH (U3UUECKUX
BEJIMYMH, IPOBEPKA
MPEAJIOKEHHBIX TUIOTE3

5.1 o i 16 16
VSHACCIHI TIPARTHINM 14 (BBIOOp M3 PabOT, OTIMCAHHBIX B

TEMAaTUYECKHUX pa3Jiesiax
«YYEHNYECKHI KCIIEPUMEHT,
nmabopaTopHbIE padOTHI,
MIPAKTUKYM»)

Hroro no pazneny 16

https://m.edso0.ru/STRFLE9A
PesepBHoe Bpems 10 )
OBLIEE KOJIMYECTBO YACOB 170 16

[10 ITPOI'PAMME



https://m.edsoo.ru/A4JWDVJ97
https://m.edsoo.ru/A4JWDVJ97
https://m.edsoo.ru/STRFLE9A2
https://m.edsoo.ru/STRFLE9A2

11 KJIACC

HaunmenoBaHmue pa3aeioB
H TEM IIPOrpamMmMmabl

Ne i/

Paznea 1. JIEKTPOJAUHAMUKA

KoanuecTBo 4yacoB

Ko IIp
HT aK
po TH
Jb yec

Bcero HBI KH
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pa pa
oor OorT
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JuieKkTpOHHbIE (IU(pPOBbIE)
o0pa3oBaTe/bHbIE Pecypchl

OcHOBHbBIE BU/IBI 1€SITETbHOCTH
o0yuarouuxcst

11 MarsuTtHoe 1ose

14

https://m.edsoo.ru/SPRHOWUI

[IpoBeaeHnEe KOCBEHHBIX U3MEPEHUN
cuibl Amrepa, poBe/IeHNe
WCCIICTOBAHUS 3aBUCUMOCTEN MEXKY
(UBUYECKUMU BEIMYMHAMU U
OMBITOB 10 TPOBEPKE MPET0KEHHON
TUIIOTE3bI IPY U3YUEHUU JACUCTBUS
MOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM, B3aUMOJIEUCTBUS TPOBOTHUKA
C MarHuTHBIM nosiem. OnpeaeneHue
aOCOJIOTHBIX 1 OTHOCUTEIIBHBIX
MTOTPENIHOCTEN U3MEPEHUIN
¢busnveckux BenuurH. OleHKa
IPaHMUI] TOTPEITHOCTEM.
WccnepoBanue MarHuTHOTO MOJIS
MOCTOSIHHBIX MarHUTOB, CBOMCTB
dbeppomarneTnkoB. OnpeaeneHue
YCIIOBHI NPUMEHMUMOCTH MOJEIIH



https://m.edsoo.ru/8PRH0WUII
https://m.edsoo.ru/8PRH0WUII

OJIHOPOJIHOT'O MarHUTHOTO TOJISL.
Onpenenenue HanpaBJICHUS
WHIYKIIUA MAarHUTHOTO TIOJIS
MPOBOJHUKA C TOKOM, CHJIbI AMIiepa
u cuiibl Jlopenna. Mzyuenue
KapTUHBI JIMHUM UHIYKIIUH
MAarduTHOTO I10JIS IIOJIOCOBOI'0 U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX
MarHuTOB, IJTMHHOTO MIPSIMOTO
MIPOBOJIHUKA, 3AMKHYTOTO
KOJIBLIEBOT'O IPOBOIHMKA, KATYILIKHU C
TOoKOM. OOBsICHEHHE
B3aUMOJICUCTBUS ABYX ITPOBOJIHUKOB
C TOKOM, IeUCTBUs cUiIbl JIopeHa Ha
MOHBI AeKkTponuTa. Habmonenue
JIBIDKEHUSI ITy9IKa JIEKTPOHOB B
MarHuTHOM noisie. M3ydyenue
MPUHIIMNA AEHCTBUS
AIIEKTPOU3MEPUTETHLHOTO MTpHOOpa
MarHUTO3JIEKTPUUECKON CUCTEMBI.
Pemenue pacueTHbIX 3a7a4 ¢ IBHO
3aJJaHHOM U HESBHO 3aJJaHHOM
¢buznyecKoil MOeINbIo ¢
HCIOJIL30BAHNEM OCHOBHBIX 3aKOHOB
u hopmyn o Teme «MarHuTHoe
moJiey». Permenne KkaueCTBEHHBIX
3aja4, TPEOYIOMUX TPUMEHEHUS
3HAHUU 110 TeMe «MarauTHOE MOoJIeY.
OOBsicHEHHE yCTPOIiCTBA U
MPUHLIMIA AEHCTBUS




1.2

DneKTpOMarHuTHas
WHAYKIHS

13

https://m.edsoo.ru/\VOQ38UZ

XC

AJIEKTPOMArHUTOB,
TeCTepaMyJIbTUMETPA,
anekTpoasuratens Skoou,
YCKOpUTENEH 3IeMEHTapHBIX YaCTHII.
OO0bsicHeHHE TPUMEHEHUS
MMOCTOSIHHBIX MarHUTOB

[TpoBeneHME McCiIeI0OBAHUS
3aBUCUMOCTEH (M3UYECKUX BEITMYUH
1 OTIBITOB IO TIPOBEPKE
MPEIIOKEHHOM TUITOTE3bI MPU
W3YYEHUU SIBJIICHUS
AIIEKTPOMArHUTHON WHIYKIUH.
Ornpezenenrie UHAYKIIMH BUXPEBOTO
MarHuTHOTO ToJisA. Onpesenenne
a0COJIFOTHBIX U OTHOCHUTEIbHBIX
MOrPEIIHOCTEN UBMEPEHUN
¢buznueckux BenuyuH. OeHkKa
IPaHMUI] IOTPEIIHOCTEM.
DKCHEepUMEHTAIBHOE U3yUEHUE
npasuna Jlenna. McecnenoBanue
SIBJICHHS] CAMOWHTYKIIHH,
3aBucumocTtu DJIC caMOnHAYKIIMH
OT CKOPOCTH U3MEHEHHS CHIIBI TOKA B
uenu. 3yyenue najgeHus Maruura B
ATIOMUHHIEBOU (MeIHOI) TpyOe.
COopka Mo/IeTH SJEKTPOMArHUTHOTO
reHeparopa. Pemienue pacueTHbIX
3aJ7a4 ¢ SBHO 3aJaHHOI U HESIBHO
3aIaHHON (PU3UIECKOI MOJIETIBIO C
HCIIOIL30BAHMEM OCHOBHBIX 3aKOHOB



https://m.edsoo.ru/VQQ38UZXC
https://m.edsoo.ru/VQQ38UZXC

1 GOpMyII IO TeMe
«ONEKTPOMArHUTHAS MHIYKLIH.
Perienue kauecTBeHHBIX 3a/1a4,
TpeOYIOLMX IPUMEHEHUS 3HAaHUH 110
TeMe «JIeKTpOMarHuTHast
uHAYKIHY. OObsICHEHUE OCHOBHBIX
MPUHITUIIOB ACUCTBUS TEXHUYECKIX
YCTPOHCTB U TEXHOJIOTHUECKUX
IPOLIECCOB, TAKUX KaK:
WHIYKIIHOHHAS 11€4b, COJICHOMI,
3alIMTa OT JIEKTPU3ALUU TEJ MPH
JBHDKEHUHU B MAarHUTHOM I10JI€
3emuu. PaboTta B rpymnmnax npu
00CYX/IEHUHU BOIIPOCOB
MEXITPEIMETHOTO XapaKkTepa
(Hampumep, 1o Teme
«DNEeKTPOMAarHUTHBIC SBJICHUS B
IPUPOJIEN)

Hroro no paszneny 27

Pa3nen 2. KOJIEBAHUSA U BOJIHbI
IIpoBeneHne KOCBEHHBIX U3MEPEHUH,
HCCJIEIOBAHMSI 3aBUCUMOCTEN MEXTY
(bu3NYeCKUMHU BETMYMHAMH U
ONBITOB I10 IPOBEPKE MPEI0KEHHON

https://m.edsoo.ru/YOUAGIFN POBEPIE TIPEA .
2.1 Mexanunueckue KoneOaHus 10 TUINOTE3bl IPU U3YUYEHUHU KoJieOaHu

Z

HUTAHOI'O U IIPYKUHHOT'O
MAasITHUKOB, BBIHY)KJICHHBIX U
3aTyXaromuXx MCXaHUYCCKUX
konebanuii. OmpeneneHue



https://m.edsoo.ru/Y0UA69FNZ
https://m.edsoo.ru/Y0UA69FNZ

aOCOJIFOTHBIX M OTHOCUTEJIBHBIX
MOTPEIIHOCTEN U3MEPEHUI
¢buznueckux BenuyuH. OLeHka
rpanuIl morpemxocteii. Habmonenue
HE3aBHCHUMOCTH MEPHO]Ia MAJIbIX
KoJIeOaHUH Tpy3a Ha HUTH OT
aMIUTUTY/Ibl. DKCIIEPUMEHTAIbHAS
IIPOBEPKA 3aKOHA COXPaHEHUS
SHEPTUU MPH KoJeOaHMsIX Tpy3a Ha
npyxuHe. Habitonenue pe3onasca.
Onpenenenue ycioBHil
MPUMEHUMOCTH MOJEIN
MaTEMaTHYECKOTO MasiTHUKA 1
U/1€aTbHOTO NMPYKMHHOTO MasiTHUKA.
Pemenue pacueTHbIX 3a71a4 C SIBHO
3aJaHHON U HESIBHO 3a1aHHOU
bu3nYeCcKoil MOJEIBIO C
MCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
u Gopmyi o Teme «MexaHndeckue
KosiebaHus». Pemenue
Ka4eCTBEHHBIX 3aJ1a4, TPEOYIOIMNX
NPUMEHEHMs 3HaHUH 10 TemMe
«MexaHnueckue KoiaeOaHus».
OOvbsicHeHHEe yCcTpolCcTBA U
MIPUHITUIIA IEHCTBUS METPOHOMA,
4acoB, Kayese, My3bIKAIbHBIX
MHCTPYMEHTOB, ceiicMorpada.
Hcnonbs3oBanue IT-TexHonoruii npu
paboTe ¢ JOMOTHATETFHBIMU
MCTOYHHUKAMU HH()OPMAIIUH 110 TEME,




UX KPUTUYECKUM aHAIIN3 U OLIEHKA
JIOCTOBEPHOCTH

2.2

DNeKTpOMarHUTHbHIE
KoJIeOaHus

15

https://m.edsoo.ru/ALLBYV2

cT

ITpoBeneHNe KOCBEHHBIX U3MEPEHUI
Y UCCIICZIOBAHUS 3aBUCUMOCTEMN
(bU3NYECKUX BEITMYUH MPH N3YUYCHUH
AJIEKTPOMArHUTHBIX KOJICOaHUHN U
Henei nepeMeHHoro ToKa.
Omnpenenenne abCOTIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
M3MepeHUil PU3NIECKNX BETHUUH.
OrneHka rpaHul NOrPeuIHOCTEN.
N3yuenue ycTpoicTBa U IPUHLMIIA
JeicTBUS TpaHchopMaTopa.
HalGnronenue 1eKTpoMarHuTHOTO
pe3oHaHca. M3yuyenue
OCLIMJUIOIPAaMM 3JIEKTPOMArHUTHBIX
KosiebaHui. Pemenne pacueTHbIX
3aJa4 ¢ IBHO 3aJaHHOM U HESIBHO
3aJaHHOM (PU3MUECKON MOJIENBIO C
MCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GopMyJI IO TeMe
«DNIEKTPOMAarHUTHBIE KOJIEOaHUS».
Pemenne kauecTBEHHBIX 33/1a4,
TpeOYIOUNX NPUMEHEHUS 3HAaHUH IO
TeMe «DJIEKTPOMArHUTHBIE
Kosiebanus». CpaBHeHUE
MEXaHUYECKUX U IJIEKTPOMArHUTHBIX
konebanuii. OObSICHEHHE YCTPOUCTBA
Y MIPUHIMIA JEHCTBUS
AIIEKTPUYECKOTO 3BOHKA, FeHepaTopa



https://m.edsoo.ru/ALLBYV2CT
https://m.edsoo.ru/ALLBYV2CT

IIEPEMEHHOTO TOKA, JINHUHI
anekTpornepenad. OnpeneneHue
YCJIIOBUI NPUMEHUMOCTH MOJENH
UJealbHOTO KOJIe0ATebHOTO
KOHTYpa. AHaJIu3 U OLEHKA
MOCJIEACTBHUI UCIIOIb30BaHUSA
Pa3IMyYHbIX CIOCOOOB ITPOU3BOJICTBA
AIEKTPOSHEPTUU C MO3ULUN
HKOJIOTHYECKOH Oe30MacCHOCTH;
IIPEACTABICHUHN O PalMOHAIIBHOM
MPUPOJONOIB30BaHUU (B Mpoliecce
MOJITOTOBKU COOOIIIEHUH,
BBITIOJTHEHUM TPYIIOBBIX IPOEKTOB)

2.3

Mexanuueckue n
3JIEKTPOMAarHUTHBIE BOJTHBI

10

https://m.edsoo.ru/RYENOQYIC

5

Hab6nronenue obpazoBanus u
pacrpocTpaHeHUs ONEPEYHbIX U
MIPOIOJIbHBIX BOJIH, OTPayKEHUS U
npeIoMIIeHuUs, UHTep(EepeHLInu U
TU(PPaKIUU MEXaHUYECKHX BOJIH,
aKyCTHYECKOT0 pe30HaHca, CBA3U
I'POMKOCTH 3BYKa M BBICOTHI TOHA C
aMIUTUTYI0M U YacTOTOM KojeOaHuH.
N3yuenune CBOMCTB ylIbTpa3ByKa U
ero npumeHenus. MccnenoBanue
CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH:
OTpa’keHHe, IPeIoMIICHHE,
noJsipuzanus, Tuppakuus,
uHTepdepeniys. OOHapyxeHue
WH(]paKpacHOTO U
yIbTPa(UOIETOBOTO U3ITyUEHHH.
CpaBHEHHE MEXaHUYECKUX U



https://m.edsoo.ru/RYEN0YIC5
https://m.edsoo.ru/RYEN0YIC5

AJIEKTPOMATrHUTHBIX BOJIH.
Onpenenenue ycaoBUil
MIPUMEHUMOCTH MOJIENN
rapMOHHUYECKOW BOJIHBL. Pemienne
KaueCTBEHHBIX 33/1a4, TPEOYIOLINX
MIPUMEHEHUS 3HAaHUH TI0 TeMe
«MexaHnyeckue u
AJIEKTPOMArHUTHBIE BOJIHBIY.
N3yuenune napameTpoB 3ByKOBOI
BOJIHBL. M3yueHue pacnpocTpaHeHus
3BYKOBBIX BOJIH B 3aMKHYTOM
npoctpanctBe. O0bsicCHEHUE
YCTPOMCTBA U MPUHLIUIA JEHCTBUS
MY3bIKAJIbHBIX HHCTPYMEHTOB,
panapa, paIuorpueMHHUKa,
TEJEeBU30pa, aHTEHHBI, TeJedoHa,
CBY-nieun. O6bsicHeHUE
YIBTPa3BYKOBOW TMATHOCTHKH B
TEXHUKE U MEJIULINHE.
Hcnonb3oBanue | T-rexHonoruit npu
paboTe ¢ JOMOTHUTETFHBIMU
MCTOYHUKAMU UH(POPMAIUH TI0 TEME,
UX KPUTUYECKUI aHAIN3 U OLICHKA
JIOCTOBEPHOCTH. AHAJIN3 U OIICHKA
MOCJIECTBHUI IITyMOBOTO U
AIIEKTPOMATrHUTHOTO 3arpsi3HEHHS
OKPYKAKOILEH Cpelibl ¢ MO3ULUN
AKOJIOTHUYECKOH 0€30MmacHOCTH;
MPEACTABICHUHN O pallMOHAIIBHOM
MIPUPOIONOIBL30BaHUU (B Mpolecce




IMOJATOTOBKH COOOIICHUIH,
BBITIOJTHCHUH TPYIIIOBBIX MPOCKTOB)

2.4

OnTuka

25

https://m.edsoo0.ru/0BLIJ6N69R

HaOmroenue onTHuecKux sSBJIICHUH,
IIPOBEJICHNE KOCBEHHBIX U3MEPEHUH,
UCCIIE0BAHUS 3aBUCUMOCTEN
(bU3NYECKUX BETUYMH U OIIBITOB 110
MIPOBEPKE MPEIOKEHHON TUIIOTE3bI
[IPU U3YYCHHUHU SBIICHUN
MPEIOMIICHUS CBETa Ha TPaHUIIe
paszzena AByX Cpell, MPEIOMICHHUS
cBeTa B coOuparoieit u
paccenBaroIe JTMH3aX, BOJIHOBBIX
cBoiicTB cBera. Habmonenue
MIOJIHOTO BHYTPEHHETO OTPaKEHUS,
W3Y4YE€HHE MOJIEIH CBETOBO/IA.
[Tony4yenue n3o0paxeHus B cUcTEME
U3 IJIOCKOTO 3€pKaja U JUH3bI, B
CUCTEME U3 JIBYX JIMH3.
KoHcTpyrpoBaHUE TENECKOMMYECKUX
cucreM. M3yuenue nossspusanuu
CBETa, OTPAYKEHHOTO OT MOBEPXHOCTH
JUAIIEKTPUKA, U3yUEeHUE
UHTEp(EpEeHINH J1a3epHOr0
U3JIyYEHUS Ha JIByX LIEIAX.
[TosyueHne ciekTpa U3IydyeHus
CBETOJINO0/1a ITPH ITOMOIIHN
TU(PaKIMOHHON pemeTku. Perenne
pacueTHBIX 3ajay C SIBHO 3a/IaHHOM U
HEeSIBHO 3a/IaHHON (pr3UYeCcKOi
MOJIEJIBIO C UCTIOIb30BaHUEM



https://m.edsoo.ru/0BLJ6N69R

OCHOBHBIX 3aKOHOB U (hOPMYIT IO
teme «OnTtukay. Pemenue
KaueCTBEHHBIX 33/1a4, TPEOYIOLINX
MIPUMEHEHHUS 3HAHUU 110 TeEME
«OmnTtukay. [loctpoenue u pacuer
M300paXeHU, CO3TaBACMBIX
IJIOCKUM 3€pKaJIOM, TOHKOM JIMH30M.
OrnpenenieHne yciuoBHit
MPUMEHUMOCTH MOJICIA TOHKOM
JIMH3BL; TPAHHULl TIPUMEHUMOCTH
reOMETPUUYECKOI ONTUKH.
OObsicHeHHe 0COOCHHOCTEM
MPOTEKAHUS ONTUYECKUX SIBJICHUMN:
uHTephepeHH, TMdpaKuy,
JICTIEPCHH, TIOJTHOTO BHYTPEHHETO
otpaxeHus. OObsICHEHHE yCTpOHCTBa
Y TIPUHIINATIA TIEHCTBHSI OUYKOB, JTYIIBI,
nepuckorna, ¢poroanmnapara,
MHUKPOCKOIIA, TPOEKIIMOHHOTO
anmapara, 1u(ppakIMOHHON
pELIETKH, BOJIOKOHHOM ONTHKH.
OO0BsicHEHHE POCBETICHHUS ONITHKH.
Pabora B rpynmnax npu o0cykKa1eHUU
BOIIPOCOB MEXIPEAMETHOTO
xapakTepa (HarpumMep, 1o Teme
«CBeTOBBIE SIBJICHUS B IPHPOJIE»)

Hroro no pazneny 60

Pazgen 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

3.1 Ocuosel CTO 5 1 https://m.edsoo.ru/HCX8YPU

IIpoBeneHNE KOCBEHHBIX U3MEPEHUN



https://m.edsoo.ru/HCX8YPUV4

UMITYJIbCA ¥ SHEPTHH
PENIATUBUCTCKUX YacTHIl (110
dboTorpadusM TPEKOB 3apsHKCHHBIX
YacTUIl B MArHUTHOM T0J1€). AHAIIN3
U onucaHue GU3NYECKUX SBICHUMH C
MCII0JIb30BaHUEM TOCTYJIATOB
CIIELIUAJILHON TEOpUU
OTHOCUTENbHOCTU. OObsICHEHNE
MIPUHIIAIIA JCHCTBHSI CITYTHUKOBBIX
IIPUEMHUKOB, YCKOPHUTEJIEH
3apsKEHHBIX YaCTHII

Hroro no pasaceiny

Pa3znen 4. KBAHTOBAS ®U3UKA

KopnyckynsipHo-BoaHOBOMI
JyaJu3m

4.1

15

https://m.edso0.ru/S400GCWU

J

[IpoBeneHnEe KOCBEHHBIX U3MEPEHUH,
WCCIIETOBAHUS 3aBUCUMOCTEN MEXKY
(UBUYECKUMU BETMYUHAMU TIPU
u3y4yeHuu siBieHus Gorodddexra.
Ornpenenenrie a0CONMIOTHBIX U
OTHOCHUTEJIbHBIX IMOTPEIIHOCTEHN
U3MepeHnil PU3NIECKIX BEITHUMH.
OLieHKa TpaHull MOTPEUIHOCTEM.
Pemenue pacueTHbIX 3a7a4 ¢ IBHO
3aJJaHHOM U HESBHO 3aJJaHHOM
¢buznyecKoil MOeINbIo ¢
HCIOJIL30BAHHEM OCHOBHBIX 3aKOHOB
u hopmyn o reme «KBaHTOBBIE
SIBJICHUA». Pernenne kauecTBEHHBIX
3aja4, TPEOYIOMNUX TPUMEHEHUS
3HaHu# 1Mo TeMe «KBaHTOBEIE



https://m.edsoo.ru/HCX8YPUV4
https://m.edsoo.ru/S400GCWUJ
https://m.edsoo.ru/S400GCWUJ

https://m.edsoo.ru/ZLJ435GQ

duzuka aroma

aBiieHUs». OIpeneneHue ycaoBuil
MPUMEHUMOCTH KBaHTOBOW MOJIEIH
cBeTa. AHAIN3 KBAaHTOBBIX
MIPOLIECCOB C UCIOJIB30BaHNUEM
ypaBHEHUS DUHIITEHHA JJIs
doroaddexra, mpuHIMIIA
COOTHOLIEHUH HEONPEEICHHOCTH
['eitzendepra. O0bsicHeHnE
NPUHIUIA JCWCTBUS CIIEKTPOMETPA,
dororemenTa, poTomaTInKa,
TYHHEIIbHOTO MUKPOCKOIIA,
COJIHEYHOM OaTapeu, CBETOINO0/IA.
Hcnons3oBanue | T-TexHOMOTHI TTPH
paboTe C 1OTOIHUTEIbHBIMU
MCTOYHUKAMU HH(OPMAITUH 110 TEME,
UX KPUTUYECKUI aHAJIN3 U OLICHKA
JIOCTOBEPHOCTHU

Ornpenenenne JIMHBI BOJHBI
Ja3epHoro usnydenus. HaGmonenue
JIMHENYaThIX CIIEKTPOB.
Uccnenosanue criektpa
pa3pexEHHOT0 aTOMapHOIO
BOJIOPO/Ia U U3MEPEHUE MTOCTOSTHHOU
PunGepra. U3yuenue ycrpoiicTa u
JIEMCTBUSI CUETUYMKA MOHU3UPYIOLINUX
yacTtull. OnpeneneHue ycioBun
MIPUMEHUMOCTH MOJIENIA aToMa
Pezepdopna. OO6bsicHeHUE TIPUHITUTIA
JIEHCTBUSI CIEKTPOCKOIA, J1a3epa,
KBaHTOBOT'O KOMITBIOTEPA. AHAIN3



https://m.edsoo.ru/ZLJ435GQC
https://m.edsoo.ru/ZLJ435GQC

KBAaHTOBBIX MPOIIECCOB HAa OCHOBE
MEepPBOro U BTOPOTro noctyiaros bopa

4.3

®du3nka aTOMHOI'O sApa 1
OJICMCHTAPHBIX YaCTUL]

https://m.edsoo0.ru/Q4WLMHS

T

IIpoBenenue uzmepeHui
paoaKTUBHOTO (OHA C
HCII0JIb30BaHUEM JI03UMETPA U
UCCIJIEJOBaHUE TPEKOB YacTull (110
rotoBeiM (hoTorpadusim). Mzyuenue
MOTJIOUIeHHS OeTa-uyacTHIl
antoMuHueM. OnpeaeneHue yciaoBui
MPUMEHUMOCTH MOJIEIA ATOMHOTO
saypa. AHaJIM3 U ONHMCAHUE SIIEPHBIX
peaKkuuii ¢ UCII0JIb30BAHUEM MTOHATHI
MaccoOBO€ YHCJIIO U 3apsij sipa,
SHEPrus CBS3U A1pa, 3aKOHOB
COXpaHEHHUs 3apsJa, MacCOBOTO
YHCIJIA U SHEPTHUH B SAEPHBIX
peaklusxX, 3aK0OHa pau0aKTUBHOTO
pacmana. OObsiCHEHUE TPUHITUTIA
JIEACTBUS I03UMETPA, KAMEPbI
Bunbcona, ssgepHoro peakropa,
TEPMOSIEPHOTO PEaKTOpa, AaTOMHOMN
O00MOBI, MATHUTHOPE30HAHCHOM
TomMorpaduu. AHanu3 1 OleHKa
BIIMSIHUS PaIMOaKTUBHOCTU Ha
’KBBIE OPTaHU3MBI, & TAKXKE
IIOCJIEICTBUM pa3BUTUSA AAEPHOU
SHEPreTUKU C MMO3ULIUAN
HKOJIOTMUYECcKOil 0€30MacHOCTH;
MPEJICTaBICHUI O pallMOHATIEHOM
MPUPOIONOIB30BaHUY (B Mpoliecce



https://m.edsoo.ru/Q4WLMHS9T
https://m.edsoo.ru/Q4WLMHS9T

IMOJATOTOBKH COOOIICHUIH,
BBITIOJTHEHUS TPYIIIOBBIX MPOCKTOB)

Uroro no pazgeny

25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DNeMEeHTHl aCTPOHOMUU U
' acTpoU3KMKH

12

https://m.edsoo.ru/RPXW8WN

4N

HaOmronenue 38e31H0r0 HEOA
HEBOOPYKEHHBIM T'JIa30M C
HCIIO0JIb30BAHUEM KOMITBIOTEPHBIX
IIPUIJIOKEHUN JUISl ONIPEACIICHUS
MOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moiaymapus u
sapkue 3Be3bl. Habmtonenue B
teneckon JIyHbl, miaHer,
TYMaHHOCTEH U 3BE€3IHBIX
CKOIUICHUH. Y4acThe B TUCKYCCHH O
pOJI aCTPOHOMUU B COBPEMEHHOM
KapTUHE MHUpPA, B IPAKTUYECKON
JIeSITEJIbHOCTH YeJIOBEKa U
JaNbHENIIEM HAyYHOTEXHUUECKOM
pasButHu. [loaroroska cooOuieHuit o
METO/aX MOJTYYEHUSI HAYUHbBIX
ACTPOHOMUYECKUX 3HAHMM,
OTKPBITUSIX B COBPEMEHHOM
actpoHomuu. [Ipumenenue
OCHOBOIIOJIATAlOIINX
ACTPOHOMHUYECKUX TTOHSATHH, 3aKOHOB
U TEOpHi [Tl aHan3a U 00bSICHEHUS
(U3HYECKUX MPOIIECCOB,
MPOUCXOASAIINX B 3B€3/1aX, B



https://m.edsoo.ru/RPXW8WN4N
https://m.edsoo.ru/RPXW8WN4N

3BE3JHBIX CHCTEMAX, B
MEXTaJIaKTHIECKOH cpefie,
JIBIDKEHUS HEOECHBIX TeJI, SBOIIOLUN
3Be3] U Bcenennou

Hroro no pazneny

12

Pazgen 6. PU3HUECKHIA MIPAKTUKYM

6.1 ®uznyecKkuil NPakTUKYM

Hroro no pazneny

16 16

16

Pasnen 7. OBOBIIAIOHIEE ITOBTOPEHHUE

https://m.edsoo.ru/EL9A1AIJIF

[TpoBeneHne KOCBEHHBIX U3MEPEHHUH,
HCCIIEA0BAHUHN 3aBUCUMOCTEN
(U3NIEeCKUX BETUYNH, TPOBEPKa
MPEUIOKEHHBIX THITOTE3 (BBIOOD M3
paboT, ONMCAHHBIX B TEMATHYECKUX
paszenax «Y4eHU4ecKui
HKCIEPUMEHT, J1JAOOpaTOpHbIE
paboThI, MPAKTUKYM)

CucreMmaTtuzanus u
0000111eHNE TPEIMETHOTO
COJIep>KaHUs U OTbITa

7.1 JIeSITeIIbHOCTH,
MPUOOPETEHHOTO TIPU
u3ydeHuu Kypca ¢puzuxu 10
— 11 kimaccoB

15

https://m.edso0.ru/P5CGRX71
W

VYyacTue B JUCKYCCUU O POJIH
(GU3HUKN U aCTPOHOMMHU B Pa3IMUHBIX
cdepax AesITeNbHOCTH YeJIOBEeKa.
[ToaroroBka cooOieHni 0 MecTe
¢bu3nvecKoil KapTHHBI MUpPa B PSILy
COBPEMEHHBIX NPEACTaBICHUN O
npupoe. Beinonnenue yueOHbIX
3a/IaHHAM, TEMOHCTPHUPYIOLIUX
OCBOCHHE OCHOBHBIX TTOHSATHH,
(bU3N4ECKUX BEJIMYUH U 3aKOHOB
kypca ¢usuku 10—11 kimacco



https://m.edsoo.ru/EL9A1AJIF
https://m.edsoo.ru/P5CGRX7IW
https://m.edsoo.ru/P5CGRX7IW

Hroro no pazneny

PesepBHOE Bpemst

15

10

1

https://m.edsoo0.ru/E65RY9XL
B

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

170 5 16



https://m.edsoo.ru/E65RY9XLB
https://m.edsoo.ru/E65RY9XLB

HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHHs

JIeKTPOHHBbIE NN (pPOBbIE
o0pa3oBaTejibHbIE PeCypChI

®usnka — pyHIaMeHTaIbHAS
HayKa O IPUPOAe

Hayuns1ii MeTo/] MO3HAHUS U
METO/IbI UCCIIEJOBAHHS
(bU3MUECKUX SIBICHUN

DKCIEpUMEHT U T€Oopus B
Iporecce MO3HaHUs MPUPOJIBI.
HaGntoneHnue u 5KkciepuMeHT B
¢buznke

https://m.edsoo0.ru/4GD12L71X

https://m.edsoo.ru/47JULOILY

https://m.edsoo.ru/RV2VFFZL6

CrniocoOsb1 n3mepeHus
(hbU3UYECKUX BEITMYUH

https://m.edsoo.ru/BKMS7EY Q5

AOGCoIt0THAs M OTHOCHUTENbHAS
MIOTPEIIHOCTH U3MEPEHUIN
(hbUBUYECKUX BEITMYHUH

MopenupoBanue B (pu3HKe.
Poine 1 MecTo Gpusuku B
(hopMHUPOBaHUH COBPEMEHHOU
Hay4YHOU KapTHUHBI MUDa, B
MPaKTUYECKON JeSITeIbHOCTH
monen

https://m.edso00.ru/K3LOI3CFT

https://m.edsoo0.ru/85PJ5YR4H

MexaHnueckoe IBUKEHUE.
CucreMa orcuera.

https://m.edso0.ru/QUQYCWDZP



https://m.edsoo.ru/4GD12L71X
https://m.edsoo.ru/47JUL0I1Y
https://m.edsoo.ru/RV2VFFZL6
https://m.edsoo.ru/BKMS7EYO5
https://m.edsoo.ru/K3LQI3CFT
https://m.edsoo.ru/85PJ5YR4H
https://m.edsoo.ru/QUQYCWDZP

OTHOCHUTEILHOCTD
MEXaHHYECKOTrO JBUKEHHS.
[Ipsimast 1 oOpaTHas 3a7a4n
MEXaHHUKH

Pannyc-BekTop maTepuaibHOU
TOYKH, €ro IIPOEKIUU HA OCH
KoopauHar. Tpaekropusl.
[Tepemenienue. Ckopocts. Mx
MPOEKLHUU Ha OCH KOOPAUHAT

https://m.edsoo.ru/PEUGJZ20E

PaBHOMEpHOE IPSIMOJIMHEWHOE
neuxkeHue. I'papudeckoe
OIKMCaHHEe PABHOMEPHOI'O
IPSIMOJIMHEHHOTO IBUKEHUS

https://m.edsoo.ru/ZNKXPSMEF

10

11

12

13

CrnosxeHue nepemenieHni u
ckopocrtel. Pemenue 3agau

HepaBHOMepHOE 1BUKEHUE.
MrHoBeHHas1 CKOPOCTb.
VYckopenue. [Ipsamonuneiinoe
JABMKCHUE C ITIOCTOAHHBIM
YCKOpPEHUEM

I'paduueckoe onucanue
MPSIMOJIMHENHOTO JBUKEHUS C
MTOCTOSIHHBIM YCKOPEHUEM

CBobosHOE MajieHue.
YckopeHue cBOOOTHOTO
najeHus. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUS OT BPEMEHH U UX
rpaduku

https://m.edsoo.ru/YKQTORS20

https://m.edsoo.ru/N321FH2L.1

https://m.edsoo.ru/UYVY XC8JD



https://m.edsoo.ru/PEU6JZ2QE
https://m.edsoo.ru/ZNKXP8MEF
https://m.edsoo.ru/YKQTQRS20
https://m.edsoo.ru/N321FH2L1
https://m.edsoo.ru/UYVYXC8JD

14

JIBm>keHHe Tenna, OpOIIEHHOTO
0] YTJIOM K TOPU30HTY

https://m.edsoo.ru/W6B8TSPKM

15

KpuBosnHelHOE ABUXKEHUE.
JIBH>KEHUE 110 OKPY>KHOCTH.
VYri0Bast ¥ IMHEWHAsE CKOPOCT.
IIepuon u yacrora.
IlenTpocTpeMurenbHOE U
IIOJIHOE YCKOPEHHUE

https://m.edso00.ru/SGZQQF5H2

16

17

KonTponbnas padora Nel no
teme "Kunemaruka"

[Tepsbriif 3akoH HproTOHA.
WNHepuuanbHble CUCTEMBI
orcuéra. [IpuHnun
OTHOCUTENbHOCTH [ anues.
Heunepuunanbabie cCHCTEMBI
oTCuéra

https://m.edsoo.ru/DP1XRIHJI

https://m.edsoo0.ru/8FO42H1L.2

18

19

20

Cuna. PaBHonelicTBYIOIIAS
cuna. Bropoi 3akon HeroToHa.
Macca

B3aumoneiicteue ten. Tpernit
3akoH HprotoHa

[IpuHINMI cynepno3unuuy Cuil.
Pemenue 3agau Ha npuMeHeHne
3akOoHOB HproTOHA

https://m.edso00.ru/2Q0C075VDL

https://m.edsoo.ru/NAD4VZADH

https://m.edsoo.ru/MQI163A50

21

3aKOH BCEMUPHOTO TATOTEHUSI.
DKBUBAJIEHTHOCTh
rpaBUTALMOHHON U MHEPTHOU
Macchl

https://m.edsoo.ru/AE40LUZYB



https://m.edsoo.ru/W6B8TSPKM
https://m.edsoo.ru/SGZQQF5H2
https://m.edsoo.ru/DP1XR9HJI
https://m.edsoo.ru/8FO42H1L2
https://m.edsoo.ru/2QC075VDL
https://m.edsoo.ru/NAD4VZADH
https://m.edsoo.ru/MQI163A5O
https://m.edsoo.ru/AE40LUZYB

22

Cuna TsKeCTH M YCKOpEHHE
CBOOOJHOIO Ia/IeHUs

https://m.edso0.ru/36LBC4Z0QJ

23

JIBm>keHHE HEOSCHBIX TE U UX
HCKYCCTBCHHBIX CITYTHUKOB.
IIepBas kocMHU4eCKask CKOPOCTb.
3akonsl Kemnepa

https://m.edsoo.ru/F756 CAPFB

24

25

26

Cuna ynpyroctu. 3akoH ['yka.
Bec Tena

Cuna tpenus. [Ipupoaa u BusI
cu1 TpeHus. [IBuxxenue B
KHUJKOCTHU U Ta3ze ¢ y4ETOM CHIIBI
COTMPOTUBIICHUS CPEIBI

Jasnenwne. [ mapocratnyeckoe
nasnenue. Cuna Apxumena

https://m.edsoo.ru/RVV3SSW081

https://m.edsoo.ru/UP3KXCTQU

https://m.edsoo.ru/SWDUEVCO2

27

AOGCOJIFOTHO TBEPJIOE TEJIO.
[TocTynarensHoe n
BpalaTeIbHOe IBHKCHHE
TBEPJIOTO Tela

https://m.edsoo.ru/UVIUYVE7Y

28

29

30

MoOMEHT CHITBI OTHOCUTEIBHO
ocu BpauieHus. [lnedo cuibl

CnoxxeHue Cuil, MIPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTn
Tela. Y CIIOBUS PaBHOBECUS
TBEpAOTro Tena. Bumbl
paBHOBECHS

Pemenue 3agau

https://m.edsoo.ru/AY2DMXMKR

https://m.edsoo.ru/VFOEBA878

https://m.edso00.ru/Q3QEPZXMR

31

Kontponbnas padota Ne2 o
teme "/{uaamuka. CraTrka

https://m.edsoo.ru/4IHS90LZD



https://m.edsoo.ru/36LBC4ZQJ
https://m.edsoo.ru/F756CAPFB
https://m.edsoo.ru/RV3SSW081
https://m.edsoo.ru/UP3KXCTQU
https://m.edsoo.ru/SWDUEVCO2
https://m.edsoo.ru/UV1UYVE7Y
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/VF9EBA878
https://m.edsoo.ru/Q3QEPZXMR
https://m.edsoo.ru/4IHS90LZD

TBeporo Tena"

32

Nmnynbc maTepuanbHOM TOYKH,
CUCTEMbI MaTepUAJIbHBIX TOUEK.
LlenTp mMacc cucremsl
MarepuanbHbIX Touek. Teopema
O JBMKEHHUHM LIEHTPA Macc

https://m.edsoo.ru/3PBMZ3HII

33

34

35

NmMiynbe cuiibl 1 U13BMEHEHUE
UMITyJIbCa TeJa. 3aKOH
COXpaHEHHUS UMITYJIbCa.
PeaxkTnBHOE ABMKCHIE

MoMeHT umnysbca
MaTepUalbHOW TOYKH.
[IpencraBnenue 0 COXpaHEHUH
MOMCHTA UMITYyJIbCa B
HECHTPAJIBbHBIX IMOJIAX

Pemenue 3agau

https://m.edsoo.ru/INJW80116

https://m.edsoo.ru/CHS9DBRA4I

https://m.edso0.ru/224025726M

36

Pabora cuiiel Ha MajioM U Ha
KOHEYHOM TIEpEeMEIICHHH.
I'padmueckoe npencraBneHne
paboThI cUIbl. MOIITHOCTE CHITBI

https://m.edsoo.ru/B7N1YBP1N

37

Kunernueckas sneprus.
Teopema 06 u3mMeHeHUN
KUHETUYECKON SHEpTUu
MaTepuaibHON TOUKU

https://m.edso00.ru/N5SQCCI1EIM

38

ITorennuanabHBIE U
HEIOTEHI[UAILHBIE CHIIBI.
[TorenimanpHas YHEPTHS.
Bropas kocMuueckast CkopocThb

https://m.edso00.ru/BHTO9WA4CQ



https://m.edsoo.ru/3PBMZ3HII
https://m.edsoo.ru/1NJW8O116
https://m.edsoo.ru/CHS9DBR4I
https://m.edsoo.ru/224O25Z6M
https://m.edsoo.ru/B7N1YBP1N
https://m.edsoo.ru/N5QCC1EIM
https://m.edsoo.ru/BHTO9W4CQ

39

40

41

Tperbs KOCMUYECKast CKOPOCTb.
CBs13b paboOTHI
HEMOTEHIUAIbHBIX CUJI C
M3MEHEHUEM MEXaHUYECKOU
SHEPTUH CUCTEMBI Tell. 3aKOH
COXPAHEHUS MEXAHUYECKOU
SHEPTUH

VYupyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE
bepuymnu nyis naeanbHOU
KHUJKOCTH

Kontponbnas padota Ne3 o
TeMe "3aKOHbI COXPaHEHHUS B
MexaHuke"

https://m.edso0.ru/66P2WGWS4

https://m.edso0.ru/OIC610G5F

https://m.edso0.ru/SO90PC322

42

PasButne npeacrasnenuit o
npupoe TernoTel. OCHOBHbBIE
nonoxxenuss MKT. uddyzust.
bpoyHOBCKOE 1BMKEHUE

https://m.eds00.ru/0ZTXY71SW

43

CrpoeHnue ra3000pa3HbIX,
KUJIKUX U TBEPIBIX TEIL.
XapakTtep JBUKEHUS U
B3aUMOJICHCTBHS YaCTHUI]
BElIECTBA

https://m.edsoo.ru/UX8FMV2CU

44

Macca u pazmepbl MOJIEKYJIT
(atomoB). KonmaecTBo
BenrecTna. IlocTosHnas
ABoraapo

https://m.edsoo.ru/5FCL7ZUUO

45

Temneparypa. TermnoBoe
paBHoBecue. [Ikana [enpcus

https://m.edso0.ru/SDOFUFGIL



https://m.edsoo.ru/66P2WGWS4
https://m.edsoo.ru/OIC610G5F
https://m.edsoo.ru/SO90PC322
https://m.edsoo.ru/0ZTXY71SW
https://m.edsoo.ru/UX8FMV2CU
https://m.edsoo.ru/5FCL7ZUUO
https://m.edsoo.ru/SD0FUFGIL

46

Pemenue 3agau

https://m.edsoo.ru/EGRV58D9F

47

48

Wneanpueiii ras. 'azoBule
3aKOHBI

YpaBHenue Menpeneena-
Knaneiipona. Pemenue 3anau

https://m.edso0.ru/01M0X0OV4B

https://m.edsoo.ru/7RAZ800M4

49

AOcomoTHas Temreparypa.
3akoH J/lampToHa

https://m.edso0.ru/27RGL3V1G

50

51

52

I/ISOHpOHCCCH B UACAJIBHOM I'a3¢€
C IIOCTOSAHHBIM KOJIMYCCTBOM
BCIICCTBA

I'padnaeckoe npencraBieHne
M30IIPOIIECCOB: U30TepMa,
u3oxopa, u3obapa

OcnoBHoe ypaBuenne MKT

https://m.edso0.ru/UQ9SUVODW

https://m.edsoo.ru/W1HC88PJ4

https://m.edso00.ru/E65TLSWXG

53

54

55

56

Pemenue 3agau

CBs13b a0COTIOTHOM
TeMIepaTypbl
TEPMOJIUHAMHYECKOW CHCTEMBI
CO CpEIHEN KMHETUYECKON
SHEpruei MoCTynaTeIbHOro
TEIIOBOTO JBMKEHUS €€ YaCTHI]
O0o0011IeHNEe U CHCTEMATH3ALIHS

3ga”ui 1o treMe "OCHOBEI
MKT"

KonTponbnas pabora Ne4 o
teMe "OcHoBel MKT"

https://m.edsoo.ru/8U427HI1YJ

https://m.edsoo.ru/N6ETZ0LDZ

https://m.edsoo.ru/EDM5ZTZCY

https://m.edsoo.ru/LTSZA1JQ7

57

TepMoamHamMHuyeckasi CUCTEMA.
3aaHye BHEIIHUX YCIOBUU IS

https://m.edso0.ru/4L636LXVZ



https://m.edsoo.ru/EGRV58D9F
https://m.edsoo.ru/01M0XOV4B
https://m.edsoo.ru/7RAZ80OM4
https://m.edsoo.ru/27RGL3V1G
https://m.edsoo.ru/UQ9SUVODW
https://m.edsoo.ru/W1HC88PJ4
https://m.edsoo.ru/E65TLSWXG
https://m.edsoo.ru/8U427HIYJ
https://m.edsoo.ru/N6ETZ0LDZ
https://m.edsoo.ru/EDM5ZTZCY
https://m.edsoo.ru/LTSZA1JQ7
https://m.edsoo.ru/4L636LXVZ

58

59

T cuctemsl. BHeniHue u
BHYTPEHHUE NTapaMETPHI.
[TapameTtpsl T/] cuctemsl Kak
CpelHHE 3HAYECHUS BEJIUYMH,
ONMCHIBAKOIINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE

Hynesoe nauano
TEPMOJUHAMUKHU.
CaMonpoun3BojIbHAsI penaKcarys
TJ1 cucTeMsl K TEIIIOBOMY
PaBHOBECHIO

Mogens ueanbHOro ra3a B

TCPMOAUMHAMHKE. YcnoBus
MMPUMCHUMOCTHU 3TOM MOAEIU

https://m.edsoo.ru/LY MWVLIRP

https://m.edso00.ru/FOQVOQKQS8

60

YpaBHenue Menpeneena-
Kitaneiipona u BeipakeHue Juist
BHYTPEHHEHN 3HEPTUH

https://m.edsoo.ru/TZJUGWSMZ

61

BeIpaxxenue i1 BHyTpeHHEN
SHEPTUH OJHOATOMHOTIO
MJICaIbHOTO Ta3a.
KBazucrarnueckue u
HECTaTUYECKUE IPOLECCHI

https://m.edsoo.ru/L1XUZJSC7

62

DnemeHTapHas paboTa B
TepMoanHAMUKe. Berancienue
paboTsl o rpaduKy mporecca
Ha pV-auarpamme

https://m.edsoo.ru/YHE1589A1

63

Tennonepenada kak crocod
W3MEHEHUS BHYTPEHHEHN
sneprum TJ] cuctemsr 6e3

https://m.edsoo.ru/BDN5GEKP7



https://m.edsoo.ru/LYMWVLJRP
https://m.edsoo.ru/FOQVOQKQ8
https://m.edsoo.ru/TZJUGWSMZ
https://m.edsoo.ru/L1XUZJSC7
https://m.edsoo.ru/YHE1589A1
https://m.edsoo.ru/BDN5GEKP7

COBEpIICHHS PabOTHI

64

65

66

KonBek1us, TerionpoBoAHOCTb,
U3Iy4EeHUE

KonuyecTBO TEIIOTHI.
TemnoéMKocTh Teaa. Y aenbpHas
1 MOJISIpHASI TETUIOEMKOCTH
BeIleCTBA. Y AeJIbHAs TEII0Ta
CropaHusi TOTUIMBA

PacuéT xommyecTBa TEIUIOTHI
MpH TeIuionepeaaye

https://m.edso0.ru/QM4T9ETSS8

https://m.edsoo0.ru/RQASBFI05

https://m.edsoo.ru/B4NQ2B026

67

INousarue 06 aguadbaTHOM
npouecce. [lepBbIil 3aK0H
TEPMOAMHAMUKH

https://m.edso00.ru/SOXBMXFYN

68

KonuuecTBo TemnoTs! u pabora
KaK Mepbl I3MCHCHHUS
BHYTpeHHEN sHepruun T/
CUCTEMBI

https://m.edsoo.ru/59W3F1X49

69

Bropoii 3akoH TepMOAMHAMUKHI
IUIsl PaBHOBECHBIX H
HEPaBHOBECHBIX ITPOIIECCOB.
HeoOpaTtumocTs IpupoIHBIX
MPOIIECCOB

https://m.edsoo.ru/3BEBSKQ8G

70

71

[IpuHIMIIBI AENCTBUS TEMIOBBIX
mamvH. KITJ]

MaxkcumansHoe 3HaueHue KIIJI,
Huxn Kapno

https://m.edsoo.ru/Z25PJPKKU

https://m.edsoo0.ru/QATFSEQOKO

72

Pemrenue 3amau

https://m.edso0.ru/0Q1VD6XJIT

73

DKOJIOTHYECKUE aACIIEKTHI

https://m.edsoo.ru/ZIFEWQ2SV



https://m.edsoo.ru/QM4T9ETS8
https://m.edsoo.ru/RQASBF9Q5
https://m.edsoo.ru/B4NQ2B026
https://m.edsoo.ru/SQXBMXFYN
https://m.edsoo.ru/59W3F1X49
https://m.edsoo.ru/3BEBSKQ8G
https://m.edsoo.ru/Z25PJPKKU
https://m.edsoo.ru/QATFSE0KO
https://m.edsoo.ru/0QIVD6XJT
https://m.edsoo.ru/ZIFEWQ2SV

HCIIOJIb30BAaHUS TEIJIOBBIX
nsurareneii. TemioBoe
3arpsi3HEHUE OKpYKaroen
Cpebl

74

75

76

77

Pemenue 3agau

O0001IeHEe B CUCTEMATH3aIUs
3HAHWH 10 TEME
"Tepmoaunamuka. TernnoBbie
MaIIvHb"

KonTponbnas padora Ne5 no
teme "TepmonnHamuka.
TermnoBeie MaIIUHEL"

[TapooGpazoBanue u
KoHeHcanus. Mcnapenue u
KUIIeHHe. Y 1ebHas TemoTa
napooOpazoBaHUs

https://m.edso0.ru/UYVV9T878

https://m.edsoo.ru/AGUOQLWI1EB

https://m.edsoo.ru/X4AG7PJVJ]

https://m.edso0.ru/W4505S1GQ

78

HacpIeHHbIe 1 HEHACHIIIEHHBIE
napsel. KauectBeHHas
3aBHCUMOCTbH IJIOTHOCTH U
JIaBJICHUS HACBILIEHHOTO Mapa
OT TeMIIEpaTyphbl, UX
HE3aBHCUMOCTh OT 00BbEMa
HACBHIIIEHHOTO Tapa.
3aBUCUMOCTh TEMIIEpaTyphl
KHTICHUSI OT JTaBJICHUS B
KHUJIKOCTH

https://m.edsoo.ru/8I0XNZKD1

79

BrnaxnocTs Bo3ayXa.
AOCOoIIOTHAs M OTHOCUTEIbHAS
BIaYKHOCTD

https://m.edsoo.ru/QRONGWOZ8



https://m.edsoo.ru/UYVV9T878
https://m.edsoo.ru/A6UQLW1EB
https://m.edsoo.ru/X4AG7PJVJ
https://m.edsoo.ru/W45O5S1GQ
https://m.edsoo.ru/8I0XNZKD1
https://m.edsoo.ru/QRQNGWOZ8

80

Pemenue 3agau

https://m.edsoo.ru/PKAPBXZGT

81

82

83

84

TBépaoe Teno.
Kpucrannmuueckue u amopHbIe
Tena. AHU30TPONUS CBOMCTB
KPHUCTAJIOB

[TnaBieHre U KPUCTAILTH3AIIHSL.
VY nenpHas TEII0Ta TUIABJICHUS.
CyOmumarust

Jlebopmaruu TBEPAOTO TEA.
Pactsbxenme u cxxarue. Casur.
Mopyns FOura. [Ipenen
ynpyrux aedopmanuii
TennoBoe pacumpeHue
KUAJIKOCTEN U TBEPIBIX TEIL.
AHrapMOHM3M TEIJIOBBIX
KoJIeOaHMI YacTHIl BEIIeCTBA

https://m.edsoo.ru/YCMZ29JGZ

https://m.edsoo.ru/WYH1C81KN

https://m.edso0.ru/961UIDFRU

https://m.edsoo0.ru/1RI17400Q0N

85

[IpeobOpazoBanue sHEpTUU B
(ha30BBIX Mepexo1ax

https://m.edsoo.ru/UUJOYTXYF

86
87

VYpaBHeHUE TEIJIOBOTO OanaHca

Pemenue 3agau

https://m.edso00.ru/5CV1IKKTMW

https://m.edsoo.ru/2L7HENBQ2

88

[ToBepXHOCTHOE HaATSKEHUE.
Kanwmisapueie sBnenus.
JlaBiieHre noa UCKPUBJIIEHHON
[IOBEPXHOCTBIO KUJKOCTH.
®opmyia Jlamnaca

https://m.edsoo.ru/Z9FYJNI4U

89

O000I11IeHIE U CUCTEMATHU3aIHs
3HaHUi 1Mo Teme "ArperaTHble
cocTtosguud BenlectBa. ®a3zoBrle

https://m.eds00.ru/VV3TS29GT9



https://m.edsoo.ru/PKAPBXZGT
https://m.edsoo.ru/YCMZ29JGZ
https://m.edsoo.ru/WYH1C81KN
https://m.edsoo.ru/96IUIDFRU
https://m.edsoo.ru/1RI74OQ0N
https://m.edsoo.ru/UUJQYTXYF
https://m.edsoo.ru/5CV1KKTMW
https://m.edsoo.ru/2L7HENBQ2
https://m.edsoo.ru/Z9FYJNI4U
https://m.edsoo.ru/V3TS29GT9

nepexopl"”

90

91

92

93

Kontponbnas padota Ne6 o
Teme "ArperaTHble COCTOSHUS
BeulecTBa. PazoBble nepexoab"”

DnexTpusanus Tea u eé
MPOSIBJIICHUS. DIICKTPUUECKUI
3apsz. [IBa Buaa 31eKTPUUECKUX
3apsAnoB. [IpoBoHuKY,
TUDJICKTPUKU U
MIOJIYTIPOBOTHUKH

DNeMEeHTapHBIN 3JEKTPUYECKUN
3aps. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsa

B3aumoneicTeue 3apsI0B.
Toueunsle 3apsaapl. 3aKOH
Kynona

https://m.edsoo.ru/BTE57DDIP

https://m.edso0.ru/ESV1IQRBVX

https://m.edso0.ru/QJTV6HK70O

https://m.edsoo.ru/HM8AKQY47

94

Pemenue 3agau

https://m.edsoo.ru/XCFAV8SHK

95

96

Onexrpuueckoe none. Ero
JENCTBHE HA JJIEKTPUYECKUE
3apsIbl

HanpsxénaocTs
JIEKTPUYECKOTO I1OJIA.
[Tpo6uslii 3apsa. Jlunuu
HANPSKEHHOCTH
IIEKTPUYECKOTO MOJIS.
OHOPOAHOE IIEKTPUIECKOE
oJie

https://m.edsoo.ru/EF3CUR72W

https://m.edso0.ru/9KBCOFP9X

97

IloTeHIMaAILHOCTL

https://m.edsoo.ru/QJAHEF4ATR



https://m.edsoo.ru/BTE57DDIP
https://m.edsoo.ru/ESV1QRBVX
https://m.edsoo.ru/QJTV6HK7Q
https://m.edsoo.ru/HM8AKQY47
https://m.edsoo.ru/XCFAV8SHK
https://m.edsoo.ru/EF3CUR72W
https://m.edsoo.ru/9KBC0FP9X
https://m.edsoo.ru/QJ4HEF4TR

SJICKTPOCTATUYCCKOI'O I1OJIA.
PasHocTh IOTCHIIMAJIOB U
HAIIPs>KCHUEC

98

[ToreHnumanpHas 3HEprus 3apsaa
B 3JIEKTPOCTATUYECKOM TI0JIE.
[Torenuman
3JEKTPOCTATUYECKOTO MO

https://m.edsoo.ru/YODNX8N9Z

99

100

101

CBs13b HANPSHKEHHOCTH TIOJIS U
Pa3HOCTHU MOTEHIIUAIOB JIJIS
3JIEKTPOCTATUYECKOTO OIS
[IpuHuun cyneprno3uumn
AJIEKTPUYECKHUX TOJIeH

Pemenue 3agau

https://m.edso00.ru/3WNQFLP9Y

https://m.edsoo.ru/WS1GYR413

https://m.eds00.ru/2630Y5063

102

103

104

105

[Tone Toueunoro 3apsana. [Tome
PaBHOMEPHO 3aPIKEHHOMN
chepsl

[Tone paBHOMEPHO 3apsHKEHHOTO
o o0bséMy mapa. I[lone
PaBHOMEPHO 3aPIKEHHOMN
OECKOHEUHOH IITIOCKOCTH

[IpoBoaHUKY B
AIEKTPOCTATUUECKOM I10JIE.
VYcnoBue paBHOBECHS 3aps/I0B

JIMDIIEKTPUKY U
IIOJIYIIPOBOJIHUKU B
JJEKTPOCTATUYECKOM I10JI€

https://m.edso00.ru/BGX3JCTAQ

https://m.edsoo.ru/L4L5W448T

https://m.edsoo.ru/6GVP71B38

https://m.edso0.ru/3G6DWKG2I

106

Konpaencarop. 21eKTpoEMKOCTh
KOHJIEHCATOpa. DJIEKTPOEMKOCTh

https://m.edsoo0.ru/GHLGD83X7



https://m.edsoo.ru/YODNX8N9Z
https://m.edsoo.ru/3WNQFLP9Y
https://m.edsoo.ru/WS1GYR4I3
https://m.edsoo.ru/2630Y5O63
https://m.edsoo.ru/BGX3JCTAQ
https://m.edsoo.ru/L4L5W448T
https://m.edsoo.ru/6GVP71B38
https://m.edsoo.ru/3G6DWKG2I
https://m.edsoo.ru/GHLGD83X7

IIJIOCKOI'0 KOHACHCATOpa

HapannenLHoe COCOAUHECHUC

107 https://m.edso0.ru/60WN2ZDH8
KOHJIEHCATOPOB

j0g ~llocueropareibroe cocanHeHHe https://m.eds00.ru/OZ9EPIALY
KOHJICHCATOPOB

109 DHEPIIS 3APFKCHHOTO https://m.edso00.ru/SW376XS21
KOHJIEHCaTopa

110 Pemenue 3anau https://m.edsoo.ru/NLHAFISYY
JIBrKeHue 3apsyKeHHOU

111 YaCTHUI[BI B OAHOPOJIHOM https://m.edso0.ru/9PGVSYIWG
DIIEKTPUYECKOM I10JIE

112 Pemenue 3amau https://m.edso0.ru/UXI1USMXW
O000I11IeHIE U CUCTEMATU3ALIUS

113 3HAaHUH 10 TEME https://m.edso0.ru/QCIRPYCGA
"JnexTpuueckoe mose"

114 ~ Kourpoubias pabora N7 mo https://m.eds00.r/MRQGZBRF?
TeMe "DIJIEKTPUYECKOE 10JIe
Cwnia toka. [TocTOSIHHBINA TOK.

115 > C/IOBI CYMCCTBOBAMMS https://m.eds00.ru/L8LE4KUV5
HOCTOSIHHOT'O DJIEKTPHYECKOTO
TOKa
4! .H

116 CTOMHIIC TORA. Tiampioierie https:/m.edso0.ru/RUFC4YTDO
u DJIC

117 | SaKon OMa i yuacTka uem. https://m.eds00.ru/64VZXZ2GP
DIIEKTPHYECKOE CONPOTHUBIICHHE
3aBUCHMOCTB COTPOTHBIICHHS

118 OJTHOPOJ/IHOTO TIPOBOJIHUKA OT https://m.edsoo.ru/KE2FEN35X

€ro JJIWHBI U ILJI01IIaau



https://m.edsoo.ru/60WN2ZDH8
https://m.edsoo.ru/OZ9EPI4LY
https://m.edsoo.ru/SW376XS21
https://m.edsoo.ru/NLHAFI8YY
https://m.edsoo.ru/9PGVSY9WG
https://m.edsoo.ru/UXI1USMXW
https://m.edsoo.ru/QCIRPYCGA
https://m.edsoo.ru/WRQGZBRF7
https://m.edsoo.ru/L8LE4KUV5
https://m.edsoo.ru/RUFC4YTDO
https://m.edsoo.ru/64VZXZ2GP
https://m.edsoo.ru/KE2FEN35X

MOMNEPCUYHOI0 CCUCHUSA

y,I[GJ'IBHOC COIIPOTHUBJICHUE

119 https://m.edsoo.ru/Y4ZTZRZAI
BenecTBa. Perenue 3anau
IlocnenmoBarensHOE,

120 napajie/ibHOe, CMEIIAHHOE https://m.edsoo.ru/VE37ERCK6
COCIMHEHHE IMPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX

121 AIIEKTPHUYECKHUX Iienei. [IpaBuia https://m.edsoo.ru/OQHI1PIPRF
Kupxroda

122 Perrenue 3amau https://m.edsoo.ru/LXRB618PO

1p3 | PaboTasieKTpitieckoro roia. https://m.eds00.ru/PLTTBZGPC
3akoH Jlxoyna —Jlenua

124 Pernrenue 3amau https://m.edso00.ru/R6JHOGRY6
MOIIHOCTbD AIEKTPHUECKOTO

125 Toka. TemnoBas MOLIHOCTb, https://m.edsoo.ru/CONEPSIIH
BbIJIEIIIEMast Ha PE3UCTOpE

126 Pemrenue 3agay https://m.eds00.ru/90KODG7HY

127 IAC u Bryrpenee https://m.edsoo.ru/MGCEWIVUL
COITPOTHBIICHUE UCTOYHHUKA TOKA
3axon Oma 11 HOJIHOH

128 (3aMKHYTOM) 2JIEKTPUIECKOMH https://m.edsoo.ru/XQP3R9DK4
LEnn

129 Pemenne 3amau https://m.edsoo.ru/XDAVLS3JL

130 MOIIHOCTh UCTOYHUKA TOKA https://m.edso0.ru/OWH20Q5J0S

131 KopoTtkoe 3ambikanue https://m.edsoo.ru/SWFHKYNVF

132 Konpaencarop B uenu

IIOCTOSIHHOI'O TOKa



https://m.edsoo.ru/Y4ZTZRZAI
https://m.edsoo.ru/VE37ERCK6
https://m.edsoo.ru/OQH1PIPRF
https://m.edsoo.ru/LXRB618PO
https://m.edsoo.ru/PLTTBZGPC
https://m.edsoo.ru/R6JHOGRY6
https://m.edsoo.ru/C9NEPSIIH
https://m.edsoo.ru/90K0DG7HY
https://m.edsoo.ru/MGCEWIVUL
https://m.edsoo.ru/XQP3R9DK4
https://m.edsoo.ru/XDAVLS3JL
https://m.edsoo.ru/0WH2Q5JOS
https://m.edsoo.ru/9WFHKYNVF

133

Pemenue 3agau

https://m.edsoo0.ru/52KZZJPDT

134

135

136

Permrenue 3agad mo reme
"IIoCTOSIHHBIN MEKTPUUECKUI

TOK

Permrenue 3agad mo reme
"ITocTOSIHHBIN ANEKTPUUECKUI

TOK

Pemenue 3anay no teme
"ITocTOSIHHBIN ANEKTPUUECKUI

TOK

https://m.edsoo.ru/5175121DC

https://m.edso0.ru/DX6SFSO5I

https://m.edso0.ru/K835E5INT

137

O00011IeH1E U CUCTEMATHU3ALIMS
3HaHu# 110 Teme "lIlocTosHHbBIN
AJIEKTPUYECKUM TOK"

https://m.edsoo.ru/WXUI1RUC5

138

139

140

141

KonTponbnas padora Ne§ no
teme "TlocTossHHBIH
AIEKTPUIECKUN TOK"

OnexTpuueckas IpoBOANMOCTh
pa3IMYHbIX BELIECTB.
DneKTpUYeCcKui TOK B
MeTtautax. CBEpXIpoOBOAUMOCTD

DNEeKTpUUECKU TOK B
pacTBopax M pacruiaBax
ANEKTPOJINTOB. 3akoHbI Papanes
IS DIIEKTPOJIN3a

DNEeKTpUYECKHU TOK B razax.
Ilna3zma

https://m.edso0o0.ru/7S4PGOQHP

https://m.edso0.ru/DV219CC72

https://m.edso0.ru/36L9OKOEE

https://m.edsoo.ru/MEDWMLCJ6

142

DJIEKTPUYECKUI TOK B BAaKyyMe.
Bakyymabie mpubopbl

https://m.edsoo.ru/HNIAJ5B73



https://m.edsoo.ru/52KZZJPDT
https://m.edsoo.ru/5I75121DC
https://m.edsoo.ru/DX6SFSQ5I
https://m.edsoo.ru/K835E5INT
https://m.edsoo.ru/WXUI1RUC5
https://m.edsoo.ru/7S4PG0QHP
https://m.edsoo.ru/DV219CC72
https://m.edsoo.ru/36L9OK0EE
https://m.edsoo.ru/MEDWMLCJ6
https://m.edsoo.ru/HNIAJ5B73

143

DNEeKTPUUYECKHUI TOK B
TIOJTYTIPOBOTHUKAX

https://m.edsoo.ru/56 KAVJECB

144

145

146

147

[TomynpoBOTHUKOBBIE TPUOOPEI

®U3NYECKUIN TPAKTUKYM I10
teme "M3mepeHue cuiibl TOKa U
HaNpPsHKEHUS B LU
MIOCTOSIHHOTO TOKa IIPU MOMOIIIH
aHAJIOTOBBIX U MU(POBBIX
W3MEPUTENIbHBIX TPUOOPOB" MIn
"3HaKOMCTBO C U(POBOIA
naboparopueii Mo Gpusuke.
[Ipumeps! u3mepeHus
(bu3MYECKUX BEIUYUH MPU
MOMOIIIM KOMITBIOTEPHBIX
JaTYNKOB"

@u3NYECKUl NPAKTUKYM I10
teMe "U3ydyeHue
HEPABHOMEPHOI'O JBUKECHHUS C
LENIBIO ONIPENETICHUS
MTHOBEHHOM cKopocTh"

Pu3NYECKUil NPAKTUKYM IO
teMe "M3mepenne ycKopeHus
MpU TPSIMOJINHEUHOM
PaBHOYCKOPEHHOM JIBH>KEHUH
110 HAKJIOHHOW MJIOCKOCTH" MU
"HccnmenqoBanne 3aBUCHMOCTH
IIyTH OT BPEMEHH IIpU
PaBHOYCKOPEHHOM JBH>KEHUN"

https://m.edsoo.ru/EKLRQTDAX

https://m.edsoo.ru/Y15A50SQV

https://m.edsoo0.ru/CN3FHCY83

https://m.edso0.ru/70Y40Y6I10

148

@u3NYECKUil IPAKTUKYM I10

https://m.edso0.ru/87JADYSZ2



https://m.edsoo.ru/56KAVJECB
https://m.edsoo.ru/EKLRQTDAX
https://m.edsoo.ru/Y15A5OSQV
https://m.edsoo.ru/CN3FHCY83
https://m.edsoo.ru/7OY40Y6I0
https://m.edsoo.ru/87JADYSZ2

teMe "M3mepenue yckopeHus
CBOOOIHOTO IMageHus" Win
"N3y4yeHue nBH>KEHUS Tela,
OpOIIEHHOTO TOPU30HTAIHHO"

149

150

Pu3NYECKUl IPAKTUKYM 110
teMe "M3yueHue IBUKEHUS Tea
10 OKPYKHOCTH C IMOCTOSIHHOM
10 MOJIYJIFO CKOPOCThIO" MITH
"UccaenqoBaHue 3aBUCUMOCTH
neproja ooparieHus
KOHMYECKOT0 MasiTHUKA OT €0
napameTpoB"

Pu3nyUeCKUil NPAKTUKYM I10
teme "H3mepeHue
PaBHOIECHCTBYIOLIEN CUIIBI IIPU
JBIKEHUU OpycKa 1o
HaKJIOHHOM TUIOCKOCTHU" WK
"[IpoBepka rumnoTe3sbl 0
HE3aBUCHUMOCTH BPEMEHU
JBUKEHUsI OpycKa 1o
HAaKJIOHHOM TUIOCKOCTH Ha
3a/IaHHOE PACCTOSIHHUE OT €ro
Macchl"

https://m.edsoo0.ru/DY1D4C16J

https://m.edso0.ru/ZTOFG6J4U

151

Pu3NYECKUil NPAKTUKYM 110
teme "HccnenoBanue
3aBUCHMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIINUX B MPYKUHE U
pE3UHOBOM 00pasiie, OT UX
nedopmaruu” uin "M3ydenue

https://m.edsoo0.ru/UL391C40QD



https://m.edsoo.ru/DY1D4C16J
https://m.edsoo.ru/ZT0FG6J4U
https://m.edsoo.ru/UL391C4QD

JBUKEHUSI CUCTEMBI Te,
CBSI3aHHBIX HUTBIO,
MEPEKUHYTOMN Yepe3 JErKuil
650K"

152

Pu3NYECKUl IPAKTUKYM 110
teme "H3mepenue
kod(duimenTa TpeHus 1o
BEJIMYHHE yTIIOBOTO
Kod(durmenTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBUKCHHSI OpyCKa 1o
HAaKJIOHHOM TUIOCKOCTH €
MEPEMEHHBIM KO3 PUITHEHTOM
Tpenus" wnu "M3yuenue
JBUKEHHSI TPy3a Ha BaTy C
TpeHueM"

https://m.edsoo.ru/78PENYOAZ

153

154

@uU3NYECKUI NPAKTUKYM T10
teMe "HccnenoBanue yciaoBuid
paBHOBECHS TBEPAOTO TEIA,
MMEIOLIETO OCh BpallleHus" Ui
"KoHcTpynpoBanue
KPOHUITEHOB U pacy€T CUII
ynpyroctu" win "M3yuenue
YCTOWYUBOCTHU TBEPAOTO TEIIA,
HMMEIOIIETO TUIOMIA/Ib OMOPHI"

Pu3NYECKUil NPAKTUKYM 10
teMe "M3mepenne umnyinca
T€ja 110 TOPMO3HOMY ITyTH" WM
"M3MepeHue Cuibl TATH,

https://m.edsoo.ru/MI0QT27R6

https://m.edsoo.ru/FZOCNRGTA



https://m.edsoo.ru/78PFNYOAZ
https://m.edsoo.ru/MI0QT27R6
https://m.edsoo.ru/FZ0CNRGTA

CKOPOCTH MOJEIN
ANEKTPOMOOMIISI U MOIIHOCTH
cunel Taru" win "CpaBHEeHHE
W3MEHEHHUS UMITyJIbCca TeJia C
UMIYJbCOM CHJIBI" WIIH
"UccnenoBanue coxpaHeHus
HMITYJIbCA TIPH YIPYTOM
B3aUMOJCHCTBUU" WIIN
"N3mMepeHue KHHEeTHUECKON
SHEPrUU TeJla 10 TOPMO3HOMY

yTH

155

156

Pu3NYECKUl NPAKTUKYM 110
teMe "U3yueHue
M30TEPMUYECKOTO MpoIiecca
(peKoMeH0BaHO
UCIONIb30BaHue TUGPOBOI
naboparopun)" unu "Uzydenue
M30XOPHOTO Tporecca’ uin
"N3y4yeHne n3o00apHOTO
nporiecca" unu "[IpoBepka
YpaBHEHUS COCTOAHUSA"
Pu3NYECKUil NPAKTUKYM 10
teMe "M3mepenne yaenbHon
TEIUIOEMKOCTH" MJIH
"HccnenoBanue mporecca
OCTBIBAHMS BemecTBa' WiIn
"HccnenoBanne agnabaTHOro
npouecca" unu "M3yuenne
B3aUMOCBS3U YHEPTUU

https://m.edso0.ru/T66K4CKZG

https://m.edsoo.ru/PPBTS0U4D



https://m.edsoo.ru/T66K4CKZG
https://m.edsoo.ru/PPBTS0U4D

MEXMOJICKYJISIPHOTO
B3aUMOJICHCTBUSA U
TeMIIepaTypbl KUTICHUS
JKuakocren"”

157

Pu3NYECKUl IPAKTUKYM 110
teme "U3yuenue
3aKOHOMEPHOCTEN UCTIapeHus
xunkocter" win "M3mepenue
YJEJIbHOM TEIIOTHI MJ1aBJICHUS
apga" unum "M3ydyenue cBOCTB
HaCBILEHHBIX MapoB" WK
"N3mepenue abCcom0THOMN
BJIQXKHOCTH BO3/1yXa U OLIEHKa
Macchl IapoB B TOMEILEHUN".
W3mepenue koa¢puienrta
MIOBEPXHOCTHOT'O HATSKEHUS

https://m.edsoo.ru/0ZA5PMDO07

158

@uU3NYECKUI NPAKTUKYM T10
Teme "HaOmronenue
MIPEBPAIICHUS YHEPTUU
3apsKEHHOT0 KOHJIEHCAaTOpa B
SHEPTUIO U3NTYUYEHUS
ceeroanona" wiu "M3yyenue
MPOTEKaHUs TOKA B LIETIH,
coJieprKalle KoHaeHcarop' uin
"Pacnipenenenue pasHoOCTH
MOTEHIIMAJIOB (HAIPSKEHUS)
IIPH TOCJIEI0BATEIEHOM
COEAMHEHHNH KOHJIEHCATOPOB"

https://m.edsoo.ru/5BPTN1YZU

159

DU3NYECKUN TPAKTUKYM I10

https://m.edsoo.ru/UAIS3VVKE



https://m.edsoo.ru/0ZA5PMD07
https://m.edsoo.ru/5BPTN1YZU
https://m.edsoo.ru/UAIS3VVKE

160

teme "HccaenoBanue
CMEIIAHHOT'O COeIUHEHUS
pesucropoB" win "M3Mepenue
YACIBHOTO COMPOTHUBIICHHS
MPOBOJHUKOB'" WIIN
"WccmenoBanue 3aBHCUMOCTH
CHUJIBI TOKA OT HAMPSHKSHUS 151
JIaMIIbI HaKaJIMBaHuA"

Ou3nYecKuil MPakTUKyM MO
Teme "HaOnronenue
anexkTposuza" win "N3mepenue
3aps/ia OJHOBAJIEHTHOTO HOHA"
nim "Hccnenosanue
3aBUCUMOCTH COTIPOTUBIICHUS
TEPMOPE3UCTOPA OT
teMneparypsl” uin "CHarue
BOJIbT-aMIIEPHOU
XapaKTEePUCTUKU auoaa”

https://m.edso0.ru/72JJ3YC6L

161

PesepubIit ypok. O6006111eHIE 1
CHCTEeMAaTHU3alus 3HaHUH 110
TeMme "Kunemaruka". I'ogoBast
KOHTpOJbHas paboTa

https://m.edso0.ru/LOO93M5S0O

162

PeseprubIil ypok. O60061eHIE 1
cUCTEeMaTH3aInsI 3HaHUH 110
teme "Jlunamuka"

https://m.edso0.ru/S7CS1UFMI

163

PeseprubIil ypok. O60061eHIE 1
cucTeMaTH3alus 3HaHUH 110
teme "Cratnka TBepaoro tema"

https://m.edsoo.ru/ XVUMKRX6N

164

PesepBHelit ypok. O600IICHNE 1

https://m.edso00.ru/C37WXULT?2



https://m.edsoo.ru/72JJ3YC6L
https://m.edsoo.ru/LQO93M5SQ
https://m.edsoo.ru/S7CS1UFMI
https://m.edsoo.ru/XVUMKRX6N
https://m.edsoo.ru/C37WXULT2

cUcTeMaTu3alys 3HaHUH 110
Teme "3aKOHbI COXPAHECHUS B
MeXaHuKke"

165

PesepBHelit ypok. O000IICHHE 1
cUucTeMaTu3alus 3HaHUM 10
Teme "OCHOBBI
MOJIEKYJISIPHOKHHETHYECKON
Teopun"

https://m.edsoo.ru/3PBKBKI6D

166

PesepBHeIi ypok. O000IICHHE 1
CHCTeMaTH3anus 3HaHUH 110
teMe "TepmMoarHaMuKa.
TennoBrie MaIUHEI"

https://m.edsoo.ru/IZZC67VF1

167

PesepBHeIil ypok. O000IICHHE 1
cHCTEeMaTH3aInsI 3HaHUH 110
TeMme "ArperaTHble COCTOSTHUS
BemecTBa. Ma3oBbie MepexoIbl"

https://m.edso0.ru/1YSH3LOLN

168

169

170

PesepBHelit ypok. O60011IeHNE 1
cHCTEeMaTH3aInsI 3HaHUH 110
Teme "DnekTpuueckoe mose"

PesepBHelit ypok. O6001IeHNHE 1
CUCTEMaTHU3alMs 3HAHUN 110
teme "[locTostHHBIN
AIEKTPUYECKNN TOK"

PesepBHrIit ypok. O6001ICHNE 1
cucTeMaTHu3alus 3HaHUH 1o
TeMe "TOKHU B pa3InUHBIX
cpenax"

https://m.edsoo.ru/URWB5CULE

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

https://m.edsoo.ru/WZ02PRIG1

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16



https://m.edsoo.ru/3PBKBKI6D
https://m.edsoo.ru/IZZC67VF1
https://m.edsoo.ru/1YSH3LOLN
https://m.edsoo.ru/URWB5CULE
https://m.edsoo.ru/4NCOULL0V
https://m.edsoo.ru/WZ02PRIG1

11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE N (pPOBbIE
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero u3ydeHusi 00pa3oBaTeJIbHbIC pecypChl
padoThI padoThI

B3anmoaeiicTBre MOCTOSTHHBIX

1 MATHHTOB H TPOBOAMHMEOS € 1 https://m.edso00.ru/H05J3PQ24
TOKOM. MarHuTHoe MozJe.
['mnore3a Amnepa
BekTop MarHuTHOM MHAYKIIMH.

2 HpmHui cyneprositit 1 https://m.eds00.ru/0YNNE57SO
MarHUTHBIX ToJIed. JInauun
MarHMTHON WHTYKITUU

3 MarmiTHoe Hose poBoAHHia 1 https://m.eds00.ru/FI0ASACBX
¢ TokoM. OnbIT Dpcrena
Coua A N

4 I AANTCPA, C€ HATPARIEHIE https://m.eds00.ru/1JEDFSHEN
¥ MOJTYJIb

5 Pemenue 3agay 1 https://m.edsoo.ru/R80PKEZP4
[Ipumenenue 3akoHa Ammepa.

6 DEeKTpOU3MEPHUTEIbHBIE 1 https://m.edsoo.ru/5A2ACKSRB
npubopsI
Cuna Jlopenua, eé
HaIpaBJICHUE U MOIYITb.

7 JIBI>KeHHe 3apsHKeHHON 1 https://m.edso00.ru/6MB8YZ8TN
YaCTHUIIBI B OJHOPOTHOM
MarHMuTHOM TI0JIE

8 Pemenue 3anau https://m.edsoo.ru/FWURORSOE

9 PaGora cubl JlopeHniia https://m.edsoo.ru/MTHD23745



https://m.edsoo.ru/H05J3PQ24
https://m.edsoo.ru/0YNNE57SO
https://m.edsoo.ru/F10ASACBX
https://m.edsoo.ru/1JEDF5HEN
https://m.edsoo.ru/R80PKEZP4
https://m.edsoo.ru/5A2ACKSRB
https://m.edsoo.ru/6MB8YZ8TN
https://m.edsoo.ru/FWUR0RSOE
https://m.edsoo.ru/MTHD23Z45

10 Pemenue 3amau https://m.edso00.ru/GH8JAPHBQ
MarsuTHOe 1oJjie B BEIIECTBE.

11 deppomarHeTuku, napa- u https://m.edsoo.ru/W7HGQBK70
JMaMarHeTUKH
OcHOBHBIE CBOMCTBa

1p  (eppovareTiKos. https://m.eds00.ru/960J4E47D
[Ipumenenne
(dbeppoMarHeTUKoOB

13~ PelcHHe 521 no Teme https://m.eds00.ru/Q8JGTYNHT
"MaruautHoe nose"

14 ~  Pemeuie sazno Teme https://m.eds00.ru/MPCUALFIM
"MaruutHOoe nose"
SIBIIEHUE DIEKTPOMArHUTHOU

15 uHayknuu. [Totok BekTopa https://m.edsoo.ru/V7BSKAU89
MarHUTHON WH]TYKITUU

16 S/1C nHayKIMN https://m.edso00.ru/8TLELGTJZ

17 3aKOH IIEKTPOMATHHTHO https://m.edso0.ru/7TEOPOGARS
nHaykiuu dapanes

1g ~  DUxpemoe dneKIpIiecKoe https://m.eds00.ru/IONVHOINK
nosie. Tokn dyko

19 e https://m.edsoo.ru/X0013RAAL
JBUKYIIUXCS TPOBOTHUKAX

20 Pemenue 3agau https://m.eds00.ru/ZZTUBO2GQ

21 [Tpasuiio Jlenna https://m.edsoo.ru/GIRNARYL9
NunyktuBHOCTH. Karymka

22 HWHIYKTHBHOCTH B IIETIH https://m.edsoo.ru/37WBAJCTF
MMOCTOSIHHOTO TOKa

23 SBnenune camonnaykiuu. DJ1C https://m.edsoo0.ru/99CECGMBH



https://m.edsoo.ru/GH8JAPHBQ
https://m.edsoo.ru/W7HGQBK7O
https://m.edsoo.ru/960J4E47D
https://m.edsoo.ru/Q8JGTYNHT
https://m.edsoo.ru/MPCUALFIM
https://m.edsoo.ru/V7BSKAU89
https://m.edsoo.ru/8TLELGTJZ
https://m.edsoo.ru/7EOPOGAR3
https://m.edsoo.ru/I0NVHO1NK
https://m.edsoo.ru/X00I3RAA1
https://m.edsoo.ru/ZZTUBO2GQ
https://m.edsoo.ru/GIRNARYL9
https://m.edsoo.ru/37WBAJCTF
https://m.edsoo.ru/99CECGMBH

CaMOMHAYKIIMU

24

25

DHeprus MarHUTHOTO MOJs
KaTYIIKA C TOKOM.
DNEeKTPOMArHUTHOE T0JIe

Pemrenue 3anau

https://m.edso00.ru/PS4XRHOGS

https://m.edsoo.ru/MAWTH1ZS0

26

O00011IeHIE U CUCTEMATHU3ALIS
3HAHUHU 110 TEME
"OnekTpoauHaMuka'

https://m.edsoo.ru/WZCM1SBLO

27

28

29

KonTponbnas padora Nel no
Teme "DnekTpoanHamMuka'
KonebatenbHas cucrema.

CB00OOgHbBIE KOJIEOAHUS.
I"apmonnueckue KonedaHus

Kunemaruueckoe u

JAUHAMHUYCCKOC OITMCAaHHEC
KoJie0aTeIbHBIX JBUKECHU U

https://m.edsoo.ru/N9OLKI45Y

https://m.edso00.ru/R7D8WGSTQ

https://m.edsoo0.ru/GLUGM9A5P

30

DHepreTudyeckoe ONrCcaHue.
BrBoj iuHaMHIecKoro
OMHMCaHUs TAPMOHUYECKHUX
KoebaHuii U3 ux
SHEPTeTUYECKOTro U
KHHEMATHYSCKOT'O OIMHUCAHUS

https://m.edsoo.ru/3A83V2VLE

31

Awmiuntyzaa u ¢aza konedaHui

https://m.edsoo.ru/IRUHIPMT1

32

[Tepron 1 yacToTa KOIECOAHHIA.
[Teproa ManmbIx cBOOOTHBIX
KOJIeOaHUH MaTEMATHIECKOTO
MasiTHUKA. [leproa cBO6OTHBIX
KoJIeOaHUH TIPYKUHHOTO

https://m.edsoo.ru/BUSUSUF04



https://m.edsoo.ru/PS4XRHOGS
https://m.edsoo.ru/MAWTH1ZS0
https://m.edsoo.ru/WZCM1SBLO
https://m.edsoo.ru/N9QLKI45Y
https://m.edsoo.ru/R7D8WGSTQ
https://m.edsoo.ru/G1UGM9A5P
https://m.edsoo.ru/3A83V2VLE
https://m.edsoo.ru/IRUHIPMT1
https://m.edsoo.ru/BU8USUF04

MasiTHHKa

33

34

3aTyxaromnye KoueOaHusI.
BrinyxaeHHbie KojaeOaHusl.
Pesonanc

ABTOKOJIEOaHUSA

https://m.edsoo.ru/TGTJTWAUQ

https://m.edsoo.ru/BW1K0OUGVP

35

36

37

Pemenne 3amaq
Ypok-koH(bepeHus
"MexaHnyecKre KoaeOaHus B
MY3bIKaJIbHBIX HHCTpYMEHTax"
O00011IeHIE U CUCTEMATHU3AIUS
3HAHWH 10 TEME
"MexaHnnyeckue Koaeoanusa"

https://m.edsoo.ru/XPWCJ9CPJ

https://m.edsoo.ru/DAYGBRUYJ

https://m.edso0.ru/SV7MHCH10

38

DNeKTpOMarHuTHBIC
KkoneOanms. KonebareapHbIi
KOHTYP

https://m.edsoo.ru/H5B2WS8APN

39

®opmyna Tomcona. Cs3b
aMIUIUTYABI 3apsaa
KOH/JIEHCATOpa C aMIUIATY 101
CHUJIBI TOKA B KOJIEOATEIIHHOM
KOHTYpe

https://m.edsoo.ru/RHGLVVKQO5

40

3aKOH COXpaHEHUS SHEPTUHU B
AaeaIbHOM KOJIe0aTeIbHOM
KOHTYpE

https://m.edsoo.ru/MMQO1P2WQON

41

3aryxaromue
AJIEKTPOMArHUTHBIE
KoseOaHus. BeiHyX/1eHHbIE
AIIEKTPOMAarHUTHBIE KOoJIeOaHHs

https://m.edsoo.ru/4VHII3UMW

42

IlepemeHnHsbIl TOK. Pe3ucrop u

https://m.eds00.ru/OG6JQHTOD



https://m.edsoo.ru/TGTJTWAU0
https://m.edsoo.ru/BW1K0UGVP
https://m.edsoo.ru/XPWCJ9CPJ
https://m.edsoo.ru/DAYGBRUYJ
https://m.edsoo.ru/SV7MHCH10
https://m.edsoo.ru/H5B2W8APN
https://m.edsoo.ru/RHGLVVKQ5
https://m.edsoo.ru/MM01P2WQN
https://m.edsoo.ru/4VHII3UMW
https://m.edsoo.ru/OG6JQHTOD

KOHACHCATOP B LCIIN
IIEPEMEHHOI'O TOKa

43

44

Karymka HHIyKTUBHOCTH B
LTI [TIEPEMEHHOTO TOKa

3akoH OMa Jy1sl SJIEKTPUUECKOM
LIEY TIEPEMEHHOTO TOKA

https://m.edsoo.ru/6P4EKQ1H7

https://m.edsoo.ru/P1FZDISQV

45

MomHOCTh IEPEMEHHOTO TOKA.
AMIUTUTYIHOE U AEHCTBYIOLLEE
3HAYE€HUE CUIIBI TOKA U
HaIpsDKEHUS

https://m.edso0.ru/6P4CXH152

46

Pe3onanc B asiekTprUecKOn
ja(20041

https://m.edsoo.ru/AYOQWXESRA

47

48

Pemenue 3agau

Nneansubiif Tpancdopmatop.
[IpousBocTBO, Iepenava u
noTpedieHne NEKTPUIECKONR
SHEPTUHU

https://m.edso0.ru/0CVLSMIOS

https://m.edsoo.ru/F142U7UQR

49

50

DKOJOrM4eCcKHe PUCKU TpU
MPOU3BOJCTBE
anekTpo3neprun. Kynerypa
HCIOIb30BaHUS
3JEKTPOIHEPTUH B
MMOBCEIHEBHOM KU3HU

Pemenue 3agau

https://m.edsoo.ru/UYDMJIDXZW

https://m.edsoo.ru/IR54QM6F2

51

52

Pemrenue 3agau

O0o001IeHNEe U CHCTEMATH3aLIHS
3HAHUH TI0 TEME
"DJIeKTpOMarHuTHbIE

https://m.edsoo.ru/7UFPFF3KK

https://m.edsoo.ru/I6YYY79EQ



https://m.edsoo.ru/6P4EK01H7
https://m.edsoo.ru/P1FZDISQV
https://m.edsoo.ru/6P4CXH152
https://m.edsoo.ru/AYQWXESRA
https://m.edsoo.ru/0CVLSMIOS
https://m.edsoo.ru/F142U7UQR
https://m.edsoo.ru/UYDMJDXZW
https://m.edsoo.ru/IR54QM6F2
https://m.edsoo.ru/7UFPFF3KK
https://m.edsoo.ru/I6YYY79E0

KoJicbanus"

53

54

MexaHn4eckue BOJIHBI.
XapaKkTepUCTUKHU
MEXaHUUYECKUX BOJIH

CBoiicTBa MEXaHNYECKUX BOJIH

https://m.edsoo.ru/0P6 YANBXC

https://m.edso0.ru/4S50XKBUX

55

56

57

3ByK. XapaKTEepUCTUKH 3ByKa
Wudpas3Byk U yIbTpa3ByK.
[1lymoBoe 3arpsisHeHUE
OKpY>Karollen cpeibl

Pemenue 3agau

https://m.edsoo.ru/UEH3ZVKKV

https://m.edsoo.ru/24XDNL1P1

https://m.edsoo0.ru/SWQOQHEYAJ

58

59

60

61

62

DNEeKTPOMarHUTHHIE BOJIHBI.
N3ny4yenune
ANEKTPOMAarHUTHBIX BOJIH

DHeprus dMeKTPOMarHUTHBIX
Boira. CBoiicTBa
3J'ICKTpOMaFHI/ITHI>IX BOJIH

[Ikana 31€KTPOMarHUTHBIX
BoJH. [IpumeneHne
JJIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY

[TpuHIMITBI paTHOCBSI3U U
TeneBuaeHus. Paguonokarus.
DNeKTpOMarHuTHOE
3arpsi3HEHUE OKpYyKarolen
CpeIbl

KonTponpHas padora Ne2 mo
teme "KosneOaHus 1 BOJIHBI"

https://m.edsoo.ru/EHMGUTOBG

https://m.edsoo.ru/HOOHGO6V5

https://m.edsoo.ru/RZ8BKEKVL

https://m.edsoo.ru/7KCCHOBN5

https://m.edsoo.ru/NJT16HVEI

63

Cger. 3aKOH NPSIMOJIMHEHHOTO

https://m.edsoo.ru/KSERDTMZWV



https://m.edsoo.ru/0P6YANBXC
https://m.edsoo.ru/4S5QXKBUX
https://m.edsoo.ru/UEH3ZVKKV
https://m.edsoo.ru/24XDNL1P1
https://m.edsoo.ru/SWQQHEYAJ
https://m.edsoo.ru/EHMGUTOBG
https://m.edsoo.ru/HOOHGO6V5
https://m.edsoo.ru/RZ8BKEKVL
https://m.edsoo.ru/7KCCH0BN5
https://m.edsoo.ru/NJT16HVEI
https://m.edsoo.ru/K5RDTMZWV

pacnpocTpaHeHus CBeTa

64

65

66

67

68

69

Pemrenue 3agaq Ha
MIPUMEHEHUE 3aKOHa
PSMOJIMHENHOTO
pacnpocTpaHEHHUs CBETa

Ortpaxenue cBera. [Lmockoe
3epkaino. Cepuyeckoe
3epKajio

[IpenomiieHue cBeTa.
AOCONIOTHEIN 1
OTHOCHUTEIBHBIN [T0KA3aTellb
npenomiieHus. [loaHoe
BHYTpPEHHEE OTPaKEHUE.
[IpenenbHbIN yroa MoaIHOro
BHYTPEHHETO OTPAKCHHUS

Pemenue 3anau Ha
MIPUMEHEHUE 3aKOHOB
OTpaXXEHUS U TIPEIOMIICHUS
cBeTa

XoJ 1y4en B IpU3Me.
Hucnepcus cBera. CnoxxHbIN
cocrtaB Oemoro cBera. [{Ber

JInn3bl. @OKyCHOE pacCTOSHUE
U ONTUYECKAs CUJIa JIMH3BI

https://m.edsoo.ru/3H2YL4R4I

https://m.edso0.ru/TIX9ZBOSG

https://m.edsoo.ru/LNCHJ3MOR

https://m.edso0.ru/C4D3UDGG4

https://m.edsoo.ru/HYZWS63L2

https://m.edso00.ru/SXWYEXTXM

70

[Toctpoenue n3odpaxeHuii B
JIMH3aX U UX CUCTEMaX.
VBenn4yeHue JTNH3EI

https://m.edso00.ru/6SRTDG4V7

71

Pemenue 3agau Ha noctpoeHue

https://m.edsoo.ru/YAGCQPWZX



https://m.edsoo.ru/3H2YL4R4I
https://m.edsoo.ru/TIX9ZBOSG
https://m.edsoo.ru/LNCHJ3M0R
https://m.edsoo.ru/C4D3UDGG4
https://m.edsoo.ru/HYZWS63L2
https://m.edsoo.ru/SXWYEXTXM
https://m.edsoo.ru/6SRTDG4V7
https://m.edsoo.ru/YAGCQPWZX

M300pakeHMi, TOTy4aeMbIX C
HOMOIIBIO JIMH3

72 ['na3 kak ontuyeckas cucrema https://m.edsoo.ru/OVMKI19EZ
Pemenue 3anau. [Ipenesnst

73 [IPUMEHUMOCTH https://m.edsoo.ru/OENIDYBRZ
r€OMETPHYECKOM ONTHKH

74 (CKOPOCTS CBETA H METOLb e https://m.edso00.ru/UCGBDSEVT
HU3MEpEHUs

75 Jlucnepcus cBera https://m.edso0.ru/1VI1JZOF05

76 Hutepdepeniius cBeta https://m.edso00.ru/ZQB6756KE
KorepeHTHBIE HCTOYHHKH.

77 YcnoBust HAOIOICHHS https://m.edsoo0.ru/HIXX3P5WN
MaKCHMYMOB U MUHHMYMOB

78 Pemenue 3agay https://m.edso0.ru/SX9F3FNP3

79 [Tpumenenne uHTEpHEPEHITNN https://m.edso00.ru/111SQLEDM

80 Jndpakuus ceera https://m.edso0o.ru/KPOD2N63D
JudpakiuonHas pemeéTka.

81 VenoBsue HaOIIOACHNUS https://m.edso0.ru/V7S3Y95TQ
[JIaBHBIX MaKCHMYMOB

82 Pemenue 3anau https://m.edsoo.ru/LI6LZ3AWE

g3 LlOUCPCUHOCT: CRETOBLIX BOTH. https://m.eds00.ru/TWKJKW3NH
[Mosnsipu3anus cBeta

84 Pemenue 3anau https://m.edsoo.ru/766EAF7DL

85 CBeTOBBIC SIBIICHHS B IPHPO/IE https://m.edsoo.ru/VJW9IR3ES

86 0606erHHe 1 eneTeMaTIsati https://m.eds00.ru/ZQ1JZ7MYC
3HaHuit no teme "OnTuka"

87 KonTtpomnsHast pabora Ne3 mo https://m.edsoo.ru/WMVM1ARQU



https://m.edsoo.ru/OVMKI19EZ
https://m.edsoo.ru/OENIDYBRZ
https://m.edsoo.ru/UCGBDSEVT
https://m.edsoo.ru/1VIJZOF05
https://m.edsoo.ru/ZQB6756KE
https://m.edsoo.ru/H9XX3P5WN
https://m.edsoo.ru/SX9F3FNP3
https://m.edsoo.ru/1IISQL6DM
https://m.edsoo.ru/KP0D2N63D
https://m.edsoo.ru/V7S3Y95TQ
https://m.edsoo.ru/LI6LZ3AWE
https://m.edsoo.ru/TWKJKW3NH
https://m.edsoo.ru/766EAF7DL
https://m.edsoo.ru/VJW9IR3E8
https://m.edsoo.ru/ZQ1JZ7MYC
https://m.edsoo.ru/WMVM1ARQU

TeMe «OTTuKay

88

89

90

91

92

I'paHuUIIBI TPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKHU.
3aKOHBI JIEKTPOIUHAMUKHU U
MPUHITUI OTHOCUTEIBHOCTH

[ToctynaTel cnennaibHOM
TEOPUH OTHOCUTEITHBHOCTH

[IpocTpaHcTBEHHO-BpEMEHHOM
uHTepBai. [IpeobpazoBanus
Jlopenna. YcioBue
MPUYUHHOCTH.
OTHOCHUTEILHOCTD
OJTHOBPEMEHHOCTH.
3ameJieHne BpEeMEHH U
COKpAILEHUE JJTHHBI

DHeprusi U UMITYJIbC
PENSATUBUCTCKOM YaCTULIBI

CBs13b MacChl C 3HepFI/IeI71 u
HUMITYJIbCOM pCHHTHBHCTCKOﬁ
YaCTHIIBI. SHCpI‘I/IH ITOKOsA

https://m.edso0.ru/GT085PL4Q

https://m.edso0.ru/S5VL5W7WK

https://m.edsoo.ru/7ZFT X1X84

https://m.edsoo.ru/GPUPD6117

https://m.edso0.ru/UOC7GTFMG

93

PaBHOBecHOE TEILIOBOE
W3JTy4YECHHE

https://m.edsoo.ru/YWVZA9QOH

94

95

3akoH cMemneHns Buna

T'unmoreza M. Ilimanka o
KkBaHTaX. @OTOHBI

https://m.edsoo.ru/R1JD6DWAM

https://m.edsoo.ru/RW82CY U89

96

DHeprus U UMMyibc GpoToHa

https://m.edsoo0.ru/14SLL0OJ97

97

doroaddext. OnbiTer A. T
CrosieToBa. 3aKOHBI

https://m.edsoo.ru/NM4VEIDIM



https://m.edsoo.ru/GT085PL4Q
https://m.edsoo.ru/S5VL5W7WK
https://m.edsoo.ru/7ZFTXIX84
https://m.edsoo.ru/GPUPD61I7
https://m.edsoo.ru/U0C7GTFMG
https://m.edsoo.ru/YWVZA9QOH
https://m.edsoo.ru/R1JD6DWAM
https://m.edsoo.ru/RW82CYU89
https://m.edsoo.ru/14SLLOJ97
https://m.edsoo.ru/NM4VEIDIM

dororddekra

98

99

YpaBHeHue DUHIITEHA 115
dororddekra. "Kpachas
rpannna” gotorddexra

HaBnenne cBeta. OnbiTel 11. H.
JleOGeneBa

https://m.edso00.ru/DOQYSU4GM

https://m.edsoo.ru/1746VVP412

100

BoHOBEIE CBOICTBA YaCTHII

https://m.edsoo.ru/UMEW9AQOCE

101

102

103

Bounnbl ne bpoiins. [{nuna
BOJIHBI J1e bpoinst u pasmepsl
00JIaCTH JIOKATH3AINH
JBHOKYILEHUCS] YaCTULIBI
KopnyckynsipHo-BoIHOBOM
Jyaau3M

Judpakius 37eKTPOHOB Ha
KpHUCTaJIJIax

https://m.edsoo.ru/MVA3A30Z0

https://m.edso0.ru/2XMBTMSAQ

https://m.edsoo.ru/XH242PNOK

104

Crneuunguka usmepeHui B
Mukpomupe. COOTHOIIEHUS
HEOIpPEIETEHHOCTEN
I'eitzenbepra

https://m.edsoo.ru/BMLOQCWUGS

105
106

Pemenue rpaduueckux 3agau

Pemenue pacu€THpix 3a1au

https://m.edso00.ru/D207BTWDJ

https://m.edsoo.ru/ZUBH25VJV

107

KonTponbnas padora Ne4 o
temaMm: "OcHoBel CTO",
"KopryckynsipHO-BOITHOBOU
Tyau3m"

https://m.edsoo.ru/U4HQ8CZ90

108

OMBITHI 11O UCCIIETOBAHUIO
cTpoeHus aroma. [nanerapuas
Mozenb aroma Pesepdopaa

https://m.edsoo0.ru/SMMRTGFK1



https://m.edsoo.ru/DOQYSU4GM
https://m.edsoo.ru/I746VP412
https://m.edsoo.ru/UMEW9AOCE
https://m.edsoo.ru/MVA3A30ZQ
https://m.edsoo.ru/2XMBTMSAQ
https://m.edsoo.ru/XH242PNOK
https://m.edsoo.ru/BMLQCWU6S
https://m.edsoo.ru/D2O7BTWDJ
https://m.edsoo.ru/ZUBH25VJV
https://m.edsoo.ru/U4HQ8CZ90
https://m.edsoo.ru/8MMRTGFK1

109

ITocTtynater bopa

https://m.edso0.ru/SWV5SUN8J

110

111

Bupel cnexkrpoB. CriekTp
YPOBHEM 3HEPrUu aToMa
BOJOpOAA

CHnoHTaHHOE U BBIHYKIECHHOE
M3JIy4eHHUE CBETa

https://m.edso00.ru/T6T3FTO6Y

https://m.edsoo.ru/WJ95LAQO0P

112

Jlazep

https://m.edsoo.ru/CAG7KBIQ7

113

114

Hyxnonnas monens siapa
I'elizenOepra-lBanenko. 3apsin
¥ MacCOBOE YHCIIO SApa.
W3oTombl. PagnoakTHBHOCTE

3aKOH pasiMOaKTUBHOTO
pacnana. CoiicTBa
HMOHU3UPYIOLIETO U3ITYYECHHUS.
Bmmsguane PAAOAKTUBHOCTH Ha
JKUBBIC OPTraHHU3MBI.
Jlosumerpus

https://m.edsoo.ru/JGIMALCVV

https://m.edso00.ru/8QOM2PG4JI

115

OHeprus CBA3U HYKJIOHOB B
sape. SAnepusie cuibl. Jledekt
Macchl sapa. SAnepHbie
peakuuu. SnepHeie peakTopsl.
[IpoGnems! ynpaBiseMoro
TEPMOSAIEPHOTO CUHTE3A.
DKOJIOTHYECKHE aCIEKThI
pa3BUTHSA AIEPHON SHEPTETUKU

https://m.edsoo.ru/YOQ4MRH?2H

116

Meroas! perucTpanny u
HCCIIEIOBAHMS DJIEMEHTAPHBIX
yactul. yHgaMeHTanbHbIC
B3auMoAcicTBUsA. bapruonsl,

https://m.edsoo.ru/1IEJHULHD5



https://m.edsoo.ru/SWV5SUN8J
https://m.edsoo.ru/T6T3FTQ6Y
https://m.edsoo.ru/WJ95LAO0P
https://m.edsoo.ru/CAG7KBIQ7
https://m.edsoo.ru/JGJMALCVV
https://m.edsoo.ru/8QM2PG4JI
https://m.edsoo.ru/YOQ4MRH2H
https://m.edsoo.ru/1EJHULHD5

ME30HBI U JICIITOHBHI.
[IpencraBnenue o
CrangaptHoit Mmoaenu. Kapk-
TJIFOOHHAS! MOJIEITb aJJPOHOB

117

du3uka 3a npeaeaaMu
Crannaptaoit monenu. Témuas
Marepusi U TEMHasi SHEPTHUsL.
EnunctBo ¢usnueckoit
KapTUHBI MUpa

https://m.edsoo.ru/A61IW5WE4Z

118

DTanbl pa3BUTHUS ACTPOHOMUH.
3HaueHue aCTPOHOMUU

https://m.edsoo.ru/KG802NR9U

119

[IpuMeHUMOCTh 3aKOHOB
(bu3HKY 171 OOBSICHCHHUS
IIPUAPOABI KOCMUYECKUX
00BEKTOB. MeToabI
aCTPOHOMUYECKUX
HCCIeIOBaHUM

https://m.edsoo.ru/WIQ1L87R6

120

121

122

CoBpeMeHHbIE ONITHYECKUE
TEJIECKOTIBI, PaINOTEIECKOIIHI,
BHeaTMoc(epHast aCTpOHOMHUS

Bup 3BE3mHOrO0 Heba.
Co3sBesnus, spkue 3BE3/bI,
IJIaHETBI, UX BUAUMOC
JIBIKEHHE

Conneunas cucrema. CoJrHIIE.
ConHeyHast aAKTUBHOCTb.
Uctounuk sueprun CosHa u
3BE3]T

https://m.edsoo.ru/KOWWMA4JIE

https://m.edso00.ru/TNSS5KWOTY

https://m.edsoo.ru/UGLWTUXUH

123

3BE3bI, NX OCHOBHBIE

https://m.edsoo.ru/1XHH46BIR



https://m.edsoo.ru/A6IW5WE4Z
https://m.edsoo.ru/KG802NR9U
https://m.edsoo.ru/WIQ1L87R6
https://m.edsoo.ru/K9WWM4JIE
https://m.edsoo.ru/TNS5KWOTY
https://m.edsoo.ru/UGLWTUXUH
https://m.edsoo.ru/1XHH46BIR

XapakTepuCTUKH. [luarpamMmma
"CreKTpagbHbINA KIacc —
CBETUMOCTB"

124

125

126

127

128

3Be3 bl TIIaBHOM
I1OCJIEI0BATENBHOCTH

BuyTtpennee ctpoeHnue 3BE3 1.
CoBpeMeHHBIE TIPEICTABICHUS
0 MIPOUCXOKICHUH U
spomonuy CoHIa ¥ 3BE31.
OTamnel )KU3HU 3BE3]

Mnuneunsiii [lyTs — Hamma
lNanaktuka. THbl ragakTuk.
UYeEpHble ABIPHI B s11pax
TIAKTUK

Bcenennas. Pacmmpenue
Bcenennoii. 3akon Xa00ia.
Teopus bosbioro B3peiBa.
PenukToBOe n3nydenue

MacmrabHast CTpyKTypa
Bcenennon. MeraranakTuka

https://m.edsoo.ru/IF3STMPI101

https://m.edsoo0.ru/Y3MJO6ZTY

https://m.edsoo.ru/PHTIFZROV

https://m.edsoo0.ru/UCGD0OBD7Y

https://m.edsoo0.ru/XTCIKQGX4

129

Hepewménnsie mpobiembl
aCTpPOHOMHUU

https://m.edsoo.ru/WCAIUBA20Q

130

Pu3nYeCcKuil NPAKTUKYM I10
Teme "HccaenoBanue
MardUTHOTO MOJIS TOCTOSHHBIX
Mar"guToB' MM
"UccaenoBaHue CBOMCTB
(dbeppoMarHeTUKoB" UIu
"HccnenoBanue QeliCTBUS

https://m.edsoo.ru/OJIEYJBSH



https://m.edsoo.ru/IF3TMPI01
https://m.edsoo.ru/Y3MJO6ZTY
https://m.edsoo.ru/PHTIFZRQV
https://m.edsoo.ru/UCGD0BD7Y
https://m.edsoo.ru/XTCIKQGX4
https://m.edsoo.ru/WCAIUBA2Q
https://m.edsoo.ru/OJIEYJBSH

MMOCTOSIHHOTO MarHuTa Ha
paMKy ¢ TOkoM"

131

132

133

134

135

Pu3NYECKUl IPAKTUKYM 110
teme "M3mepenne cuiibl
Awmnepa" nnu "U3yuenue
3aBUCUMOCTH CWJIbI AMIiepa OT
CUJIbI TOKA" WK
"OnpeneneHue MarHUTHOU
WHJYKLIMHA Ha OCHOBE
U3MepeHus cuibl Amiepa

Pu3NYECKUl NPAKTUKYM 110
TeMe "UccnenoBanue saBieHUsI
3J€KTPOMArHUTHOM MHAYKIUKU"
iy "OnpeneneHne HHAYKIUU
BUXPEBOI'0 MarHUTHOTO NoJisA"

@U3NYECKUI NPAKTUKYM T10
teMe "HccnenoBaHue sIBICHUS
camonHaykiuu" uinu "Coopka
MOJIETH JIEKTPOMAarHUTHOTO
reseparopa”

Pu3NYECKUil NPAKTUKYM 110
teMe "M3mepenue nepuona
CBOOOHBIX KOJIeOaHUH
HUTSHOTO U MIPYKUHHOTO
MasTHUKOB"

Pu3NYECKUil NPAKTUKYM 110
teme "lIpeobpazoBanue
SHEPTUU B PYKUHHOM
MasiTHUKe"

https://m.edso00.ru/567ERZSQT

https://m.edso0.ru/6041U180D

https://m.edsoo.ru/FNW63917S

https://m.edsoo.ru/GAXGUGIKA

https://m.edsoo.ru/SJ3HWUJFI



https://m.edsoo.ru/567ERZSQT
https://m.edsoo.ru/6O41UI80D
https://m.edsoo.ru/FNW639I7S
https://m.edsoo.ru/GAXGU69KA
https://m.edsoo.ru/SJ3HWUJFI

136

137

138

139

Pu3NYECKUl IPAKTUKYM 110
TteMme "Uccnenosanue
IIEPEMEHHOI'0 TOKa Yepe3
10CJIe10BaTEIbHO
COeIMHEHHBIE KOHJICHCATOp,
KaTyIIKy U pe3ucTop" win
"UccnenoBanue paboThI
HCTOYHUKOB CBETA B LIETIH
[IEPEMEHHOT0 TOKa"

®du3nuecKuil MpakTUKYM 110
teMe "M3yuyeHue napameTpon
3BYKOBOM BOJIHBI"

Ou3nYecKuil MPakTUKyM MO
teme "M3mepeHne nokazarens
MPEJIOMJIEHUS CTEKIIA" WK
"[TonydyeHne n300paxxeHus B
CHUCTEME U3 ITOCKOTO 3epKajia
H JTUH3B"

Pu3nyecKuil NPaKTUKYM 110
teMe "HccnenoBanue
3aBHUCHUMOCTH (POKYCHOTO
paccTosiHus OT BellecTBa (Ha
MpUMeEpE KUJIKUX JIUH3)" WIH
"Uzmepenue GoKycHOTO
paccTOSHUS PACCENBAIOIINX
auH3"

https://m.edsoo.ru/LNOY8MGT9

https://m.edsoo.ru/7TER2Y2WQO

https://m.edsoo.ru/PSFJZF82U

https://m.edso00.ru/Q00Q2UZ8N9

140

®U3NYECKUN TPAKTUKYM I10
Teme "HabGmronenue
mudpakuu, “HTephepeHIud 1

https://m.edsoo.ru/RIEYWY7CM



https://m.edsoo.ru/LNOY8MGT9
https://m.edsoo.ru/7TER2Y2WQ
https://m.edsoo.ru/PSFJZF82U
https://m.edsoo.ru/Q0Q2UZ8N9
https://m.edsoo.ru/R1EYWY7CM

HoJIIpu3aLuu cBeta"

141

®uU3NYECKU TPAKTUKYM I10
teMe "OrnpeneneHue UMITyJibca
U DHEPIUU PEJIATUBUCTCKUX
gactull (1o ¢ororpadusim
TPEKOB 3apsKEHHBIX YacTULl B
MarHuTHOM ToJe)"

https://m.edsoo.ru/OTLRWY 3PW

142

@u3NYECKUl NPAKTUKYM 110
Teme "M3mMepeHne nmocTosiHHOM
[Inanka Ha ocHOBE
uccienoBanus porodddexra"
uinu "Uccienosanue
3aBHCHMOCTH CHJIBI TOKA Yepe3
CBETOJMOJI OT HaNpspKeHus"

https://m.edsoo.ru/Y34AXONLN

143

@uU3NYECKUI MPAKTUKYM T10
teme "HccnenoBanue ciekTpa
pa3peKEHHOT0 aTOMapHOI0
BOZOPOJa U U3MEPEHUE
noctosiHHoM Punbepra"

https://m.edsoo.ru/8PYJEZY B0

144

145

@uU3NYECKUIl NPAKTUKYM T10
Teme "HccaenoBanue
paanoaKkTUBHOTO (OHA C
HCIIOb30BaHUEM J1I03UMeTpa"
unu "M3ydeHue norioneHus
0eTa-JyacTHUIl ATFOMUHAEM"

Pu3NYECKUil NPAKTUKYM 110
teme "HaOmroneHus 3BE31HOTO
Heba HEBOOPYKEHHBIM TJ1a30M
C UCIIOJIb30BaHUEM

https://m.edsoo.ru/C3HI5S5E4

https://m.edsoo.ru/PR4K00VZY



https://m.edsoo.ru/OTLRWY3PW
https://m.edsoo.ru/Y34AXQNLN
https://m.edsoo.ru/8PYJEZYB0
https://m.edsoo.ru/C3HI5S5E4
https://m.edsoo.ru/PR4K00VZY

146

KOMITBIOTEPHBIX MPUIOKEHUN
JUTS OTIPEICIICHHSI TIOJIOKESHHUST
HeOECHBIX 00BHEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3aus CeBepHOTo
MOJIyLLIApUs U pKUE 3BE3bI"
i "HabaroneHus B Teneckon
JlyHbl, I1aHET, TYMAHHOCTEN U
3BE3IHBIX CKOILICHUH"

O00011IeHIE U CUCTEMATHU3AIUS
3HaHuil. Pone Gusuky u
ACTPOHOMUU B
SKOHOMHYCCKOH,
TEXHOJIOTHYISCKOM,
COILIMAJIbHOM U THYECKOM
cdepax AeITenTbHOCTH
yeaoBeKa

https://m.edsoo.ru/ XABKPSEJ3

147

O06001eHne U cucTeMaTH3alus
3HaHUU. Posib U MecTo pu3nku
Y aCTPOHOMUH B COBPEMEHHOMN
HAy4YHOH KapTHHE MUpPa

https://m.edso00.ru/G145HQT3W

148

O0o011IeHNE U cUCTEMATU3alUs
3HaHui. Ponb dusnueckoit
Teopuu B (HOPMUPOBAHUH
MPEJCTaBICHUN 0 (PU3NYECKOM
KapTUHE MHUpA, MECTO
¢bu3nvecKkoil KapTUHBI MHUpa B
o01IeM psiTy COBpEMEHHBIX
€CTECTBECHHO-HAY4YHBIX

https://m.edso0.ru/AOX66 XKGX



https://m.edsoo.ru/XABKPSEJ3
https://m.edsoo.ru/G145HQT3W
https://m.edsoo.ru/AOX66XKGX

MPEJCTABICHUI O IPUPOJIE

149

150

O0001IeHrEe U cUCTEMaTU3 AU
3ganui mo reme "Kunemaruka"

O0001IeHrEe U cUCTEMaTU3 AU
3gagui o treMe "Kunematuka"

https://m.edsoo.ru/34RK44YVZ

https://m.edsoo.ru/EOD18QOXGW

151

O06o001IeHre U cuCTeMaTH3alus
3HaHui no reme "J{unamuka"

https://m.edsoo.ru/VTOF4AUOXU

152

153

154

O00011IeHIE U CUCTEMATHU3AIUS
3gaHui 1o teme "Craruka
TBep0ro Tena"

O000I11IeHNE U CUCTEMATU3AIUS
3HaHUHU 110 TeMe "3aKOHEI
COXpaHEHUs B MEXaHUKe"

O06o001IeHe u CUCTEMaTH3 A
3HaHui# 1Mo TeMe "OCHOBEI
MOJIEKYJIIPHO-KHUHETUUECKOU
Teopun"

https://m.edsoo.ru/AS5CPSEJHX

https://m.edsoo.ru/7A6P6FWC2

https://m.edsoo.ru/JRCSWNXDH

155

O06o001IeHre 1 CUCTEMaTH3 A
3HAaHUH 110 TeEME
"TepmonnHamuka. TeniaoBbie
MaIInHbI"

https://m.edso0.ru/10P456WQ0O8

156

O0600611eHre U cucTeMaTH3alus
3HaHU# no TeMe "ArperaTHsle
cocTosiHuA BemecTsa. Pa3oBble
nepexopl”

https://m.edso0.ru/VOTG69RUR

157

O0001IeHre 1 cCUCTEMAaTH3aIIHs
3HAHUH 110 TEME
"Dnektpuueckoe noie"

https://m.edsoo.ru/76P5KZV5A



https://m.edsoo.ru/34RK44YVZ
https://m.edsoo.ru/EOD18QXGW
https://m.edsoo.ru/VTQF4UOXU
https://m.edsoo.ru/A5CP8EJHX
https://m.edsoo.ru/7A6P6FWC2
https://m.edsoo.ru/JRCSWNXDH
https://m.edsoo.ru/1OP456WO8
https://m.edsoo.ru/V0TG69RUR
https://m.edsoo.ru/76P5KZV5A

158

O00011IeHIE U CUCTEMATHU3ALIS
3gaHui 1o teMe "TlocToSHHbIH
AJIEKTPUYECKUMA TOK"

https://m.edso0.ru/86 VR2HMRJ

159

O00011IeHIE U CUCTEMATHU3ALIS
3ganui 1mo reme "Toku B
pa3nuyuHbIX cpenax”

https://m.edsoo.ru/ESIK18H3F

160

161

162

163

164

165

O00011IeHIE U CUCTEMATU3AIUS
3HAHUH 110 TeMe "MarautHoe
nose"

PesepBHblit ypok. O60611eHNE
M CHCTEMATHU3aLMs 3HAHUH 110
TeMe "DIeKTpoMarHuTHas
unaykuus". Utorosas
KOHTpOJIbHas paboTa

PesepBHblIit ypok. O60011eHNE
1 CHCTEMATH3aLMs 3HAHUH 110
TeMe "MexaHndecKkue
KoneOanus"

PesepBHrlit ypok. O6001IeHNE
U cUCTeMaTu3alus 3HaHUH 1o
TeMe "DJIEKTPOMArHUTHBIE
KoseOaHus"

PesepBHbIit ypok. O60011eHNE
M CHCTEMaTH3allMs 3HAHUH 110
TeMe "MexaHndecKkue u
3J€KTPOMAarHUTHHIE BOJIHBI"

PesepBubIil ypok. O600611eHIE

U CUCTEMATH3aIlMs 3HAHUH 110
Teme "Onotuka"

https://m.edso0.ru/30X0JJYUH

https://m.edsoo.ru/LUNKZLUR7Y

https://m.edsoo.ru/3FO7MLKSL

https://m.edsoo.ru/FM1LEP76S

https://m.edsoo.ru/JDEW35XXF

https://m.edsoo.ru/WJLMATIT6



https://m.edsoo.ru/86VR2HMRJ
https://m.edsoo.ru/ESIK18H3F
https://m.edsoo.ru/30XOJJYUH
https://m.edsoo.ru/LUNKZLUR7
https://m.edsoo.ru/3F07MLKSL
https://m.edsoo.ru/FM1LEP76S
https://m.edsoo.ru/JDEW35XXF
https://m.edsoo.ru/WJLMATIT6

166

PesepBHeIit ypok. O6001ICHNE
M CHCTEMATH3aLMs 3HAHUH 110
Teme "OcuoBrl CTO"

https://m.edsoo.ru/NB6V3ZB81

167

PesepBHeIit ypok. O6001ICHNE
Y CUCTEeMaTu3alus 3HaHUH 1o
teMe "KopnyckymispHo-
BOJIHOBOM nyanu3m"

https://m.edsoo.ru/3G6FJ3FFN

168

169

170

PesepBHEIit ypok. O600ICHHE
U cucremMarni3anus 3HAHHUH 110
Teme "®usnka aroma"
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMbBI10 KJIACC

Kon
MpPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 0011ero 00pa3zoBaHus

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHON HAYyYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uThIBaTh TPAHUIBI MPUMEHEHHUS HM3YUYEHHBIX (PH3UYECKUX MOJCIICH:
MaTepHaibHas TOUKa, MHEPIHaIbHas CUCTeMa OTCUETa, aOCOIIOTHO TBEPIOE
TEJIO, UJICATBHBIN ra3; MOJEIN CTPOCHHMS Ira30B, )KUJIKOCTEN U TBEPIABIX TEIl,
TOYCYUHBIN DJICKTPUYCCKHUI 3apsij] — IPU PEeIICHUH (PU3NIECKUX 3a]1a4

10.3

10.4

Pacrnio3HaBath pu3nveckue sBIeHUs (IPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KUHETUUYECKONH TEOpUU  CTPOEHUs
BElIeCTBA M JJIEKTPOJWHAMUKHU: pPABHOMEPHOE U PaBHOYCKOPEHHOE
NpSIMOJIMHEHHOE JIBUKEHHE, CBOOOIHOE TaJeHHE TeN, MABIKEHHE II0
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Tei; Auddysus, OpOoyHOBCKOE
JBIDKEHUE, CTPOEHHUE XKMJIKOCTEH U TBEPABIX Tel, U3MEHEHHEe 00bEMa Ten
OpU HarpeBaHUM (OXJIAXKIEHHM), TEIJIOBOE paBHOBECHE, HCIApPEHHUE,
KOHJIEHCallUs, IJIaBJIeHUe, KpUCTAJUIM3allks, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
MOBBILICHHUE JIaBJICHUS I'a3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MEXJly apaMeTpaMy COCTOSIHUS ra3za B M30Ipoleccax; dJIeKTpU3alus Ted,
B3aMMO/ICVICTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE IBM)KEHHUE, UCIONb3Ys (U3NUECKHUE BETUYUHBI:
KOOPJAMHATA, MYyTh, IEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa,
UMITYJIbC ~ T€Jla, KUHETUYECKas DJHEprus, IOTCHUWAIbHAsA JHEPIHs,
MexaHuuyeckas paboTa, MeXaHHWYecKass MOUIHOCTb; TIpU  OINHUCAHUU
MPABWIBHO TPAaKTOBaTh (PM3UYECKUN CMBICI HCHOJIb3YEMbIX BEIWYMH, HX
0003Ha4YeHHs] W €IWHUIBI, HaXOAWUThb (OPMYJIbl, CBS3BIBAIOLIUE JIAHHYIO
(bu3MUecKyro BETUUUHY C IPYTHMHU BEIMYMHAMHU

10.5

10.6

OnucelBaTh U3yYEHHbIE TEIJIOBBIE CBOMCTBA TEJl M TEIUIOBBIE SIBJICHUS,
UCHOJIB3YS (PM3MUECKHUE BEJMUMHBIL: JaBIIEHUE Ta3a, TeMIIepaTypa, CpeaHsis
KMHETHUYecKas SHEprus Xa0TUYECKOI0 JIBUKECHUS MOJIEKYIL,
CpeIHEKBaJpaTUyHasi  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHS JHEprusi, pabora raza, KO3X(QQHUIMEHT MOJE3HOrO JCHCTBUS
TEIUIOBOTO JABHUTraTeNsl; MPU ONMMCAHUU MPAaBUIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI UCHOJIb3YEMbIX BEIMYUH, UX OOO3HAYEHMS W €AMHUIIBI, HAXOIUTh
(dopMyInbl, CBS3bIBAIOIIME TAHHYIO (DU3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYMHAM

OnuceIBaTh HN3YUCHHBIC QJICKTPHUYICCKUC CBOMCTBa BCIICCTBA u
SJICKTPUYCCKUC SBJICHUA (HpOLICCCLI), HCIIOJIb3YH (bPI3PI‘-ICCKPIC BCJIMYHHBI:




10.7

ANEKTPUYECKUN 3apsill, SJIEKTPUUYECKOE TI0Jie, HANpsLKEHHOCTb OIS,
MOTEHLIKaN, Pa3HOCTh MOTEHIIMANIOB; MPHU ONMKMCAHUHU MPABUIBHO TPAKTOBATh
(bu3HYECKUl CMBICIT HCTIONIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (DOpPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3MUYECKYI0 BEITUYHMHY C
JIPYTMMH BETUYMHAMU

aHATM3UPOBATh (PU3UYECKHE MPOLECCH U SBJICHUS, HCIIONB3Ys (PU3HUYECKHe
3aKOHBI W TPUHLHUIBL 3aKOH BceMupHoOro TsroteHus, |, Il u Il 3axonbI
HproTOHA, 3aKOH COXpaHEHHS] MEXaHUYECKOW IHEPTrUuH, 3aKOH COXPaHCHHS
UMITYJIbCa, TPHUHIMI  CYNEPHO3WIMKA  CHJI, TPHHIUAN PaBHOIPABHS
WHEPIUAIBHBIX CHCTEM OTCUE€Ta; MOJICKYJIIPHO-KHHETHYECKYIO TEOPHIO
CTPOCHHUSI BEUIECTBA, Ta30BbIC 3aKOHBI, CBS3b CpPEAHEH KHHETHYECKOM
SHEPTUU TEIUIOBOTO JBHMKCHHUS MOJEKYJI C aOCONIOTHOW TeMIlepaTypoH,
NEpPBbI  3aKOH TEPMOJUHAMUKH; 3aKOH COXPAHEHHUS DSJICKTPUUYECKOTO
3apsina, 3akoH KysnoHa; mpu 3TOM pa3nuyarh CIOBECHYIO (pOpMyIHpOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKECHUE W YCIOBHs (TPAHUIBI, 00JIACTH)
PUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBl JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuuyaTh  yCIOBUS MX  0€30IacHOro
MCIIOJIb30BaHUs B TOBCEIHEBHOM JKU3HU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYCCKUX SIBICHHU |
MponecCoOB C UCIIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX I/ISMepeHHfI; IIpu 5TOM
dbopmynupoBath npodiemy (3aaady) U THUIOTE3y YY4EOHOTO IKCIIEPUMEHTA,
coOuparh YCTAaHOBKY H3 MPEIJIOKEHHOTO 00OPYIOBaHUS, TPOBOJUTE OIIBIT
1 GOPMYIMPOBATH BHIBOJIBI

10.10

10.11

10.12

10.13

10.14

OcymiecTBiATh NpsIMblE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEJIHYUH,
IpU 3TOM BBIOMpPATh ONTHMAJIbHBIA CHOCOO HM3MEpPEHUs U MCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCHUMOCTH  MEXIy (PU3NYECKUMH  BEIHMUYMHAMHU C
WCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW; MpU STOM KOHCTPYHMPOBATh
YCTaHOBKY, (DUKCHpOBATh  pe3ylbTaThl  MONYyYEHHOM  3aBUCHUMOCTHU
(GU3NYECKUX BEIUYMH B BHJE TAaOMUIl U TpaduKOB, J€JaTh BBIBOJIBI I10
pe3ynbTaTaM UCCIIeIOBaHUS

CobmroiaTh mpaBmiia 0€30MacHOro Tpy/a MpU MPOBEICHUN UCCIIETIOBaHH B
pamMKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOM AESITeNFHOCTH C HCIOIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U
71a00paTOPHOTO 00OPYTOBAHHUS

Pemarp pacuérHble 3amauu C SIBHO 3aJlaHHOW (PH3WYECKOW MOMAEIBIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MIPUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3aaui BBIOUPATh (PU3UYECKYI0 MOJAEIb, BBIICTATh (PU3HUECKUE BETUYHHBI
U QopMynbl, HEOOXOAWMBIE [JIsi €€ pelIeHHs, MPOBOAUTH pPacu€Thl U
OIICHUBATH PEATHHOCTh MOTYUYEHHOTO 3HAUYCHUS (PU3UUECKON BEIIMUNHBI

Pemiate Ka4C€CTBCHHBIC 3agadu: BBICTPAanNBATb JJOTHUYCCKH
HCIMIPOTUBOPCUUBYIO IICIIOYKY paCCY)K,Z[CHI/Iﬁ C OHOpOI71 Ha H3YYCHHBIC




3aKOHBI, 3aKOHOMEPHOCTHU M (pU3HUECKUE SIBICHUS

10.15

Hcnonb3oBaTe  IpU  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHBIE
MHPOPMALIMOHHBIE  TEXHOJIOTUH Ui TOMCKA, CTPYKTYPUPOBAHUS,
UHTEpPIIpETAllMM U TPEACTABICHUS Yy4YyeOHOM U HAy4yHO-TIONYJSpPHOU
uHpOpMAaLMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOUYHUKOB, KPHUTHUYECKH
aHAJIM3UPOBATH NOTY4aEMyIO HH(GOPMAIHIIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIA/Ia POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOIIECCOB OKPYXKAIOMIETO MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUHI

Hcronp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3HMKE B MOBCEIHEBHOW KHU3HH
st obOecrieueHrss 0€30MACHOCTH TIPU  OOpalleHHH C NpuOoOpaMH |
TEXHUYECKHMHU YCTPOMCTBaMU, JUISI COXPAHEHUs 370POBbs U COOIIOICHUS
HOPM 5KOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cperie

PaGorarh B rpymme C BBINOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIINbI, PAMOHATIBHO PACHpPEACIsATh O0SI3aHHOCTU U
IUIAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX CHUTYAIMSX, aJCKBATHO
OLICHUBATh BKJIAQJ KAXKIOTO W3 YYaCTHUKOB TPYIIbI B pEIICHHE
paccMaTpuBaeMoid MPoOIeMbI

11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

111

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOTrPaMMbl CpeIHero 001ero o0pa3zoBaHus

JleMoHCTpHpOBaTh Ha MpUMEpPAX poJib U MecTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B Pa3BUTHUH COBPEMEHHON TEXHHUKHU
U TEXHOJOTHH, B IPAKTHUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

Y4uuThiBaTh TpaHUILIBI NPUMEHEHHUS H3YYEHHBIX (QHU3UYECKUX MOJEIIEH:
TOYEYHBIN DJIJIEKTPUYECKUHN 3apsj, sAepHas MOJENIb aToMa, HYKJIOHHAas
MO/JIeIb ATOMHOTO sJIpa MPHU pelIeHNH (PU3NUECKHX 3a]a4

11.3

Pacnio3naBath (uznueckue sBIeHUS (MPOLECcChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB OJICKTPOJMHAMUKH W KBAaHTOBOM (U3UKHU: 3JIEKTpUYECKas
POBOJUMOCTD, TEIIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOC JCHCTBUSI
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS WHIYKIIUS, ICHCTBHE
MarHUTHOTO TIOJISE Ha TMPOBOJHUK C TOKOM U JBWXKYIIUICS 3aps,
AIIEKTPOMArHUTHBIE KoneOaHus " BOJIHBI, NPSIMOJIMHEHHOE
pacnpocTpaHeHHE CBETa, OTPaKEHHE, NpeIOMIIeHHe, WHTepdepeH s,
nudpakiys U MoJspU3anys CBETa, AUCIEPCHs CBETa, (POTOIIEKTPHUYESCKUN
s dekt (porodddexT), cBeTOBOE AaBI€HHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIEeKTpa  aTtoMa  BOJOPOJa,  ©CTECTBEHHAas WM HMCKYCCTBEHHAs




pPaaAnOaKTUBHOCTD

11.4

OnuceiBaTh U3yYEHHbIE CBOMCTBA BELIECTBA (JIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh Ppa3IMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (pU3MUecKue
BEJIMYUHBI: YIEKTPUUECCKUN 3apsil, CUila TOKA, dJIEKTPUUYECKOE HANPSKECHUE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pasHOCTh moreHnuanos, JJC, pabora
TOKa, MHIAYKIMS MarHUTHOro 1mois, cuina Awmmepa, cwia JlopeHna,
WHIYKTUBHOCTb KATYIIKH, SHEPTUs JIEKTPUUECKOTO U MAarHUTHOTO IOJIEH,
HEepUoJl U 4acToTa KOJIeOaHUM B KosieOaTelnbHOM KOHTYpe, 3apsi M cuia
TOKa B IpoOllecCe TapMOHMYECKMX 3JEKTPOMArHUTHBIX KoseOaHuH,
(GoKycHOE pacCcTOSIHHE M ONTHYECKas CHJa JIMH3BL, TPH OMHCAHUH
NPaBUWIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIIONB3YEMBIX BEJIMYHMH, UX
0003HAUEHHsI W EIUHHIIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(U3HYECKYIO BEJIMYMHY C APYTUMU BEIMUYUHAMU

11.5

OnuceiBaTh HM3y4YeHHBbIE KBAHTOBBIE SIBICHHS M MPOIECCHI, HCIOIb3YS
(u3HYEeCKHEe BETUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
M YacToTa CBETAa, SHEPrUsl M HMITYyJIbC (POTOHA, MEpPHOA IOJIypacmaja,
SHEPTUsi CBS3M ATOMHBIX SJI€p; MPH OMUCAHWUU TPABHIBHO TPAKTOBATH
(U3UYECKUN CMBICI UCTIONB3YEMBIX BEIMYMH, UX 0003HAUCHUS U €IUHULIBI;
yKa3bIBaTh (DOpPMYJIbI, CBA3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEITUYHUHY C
JPYTMMH BETUUMHAMU, BBIUUCIISITH 3HAaUeHNE (PU3UYECKON BETUUHHBI

11.6

11.7

11.8

AHanm3upoBath (HU3NIECKHUE MPOLECCH U SIBICHUS, UCTIONIB3Ys (U3NIECKHE
3aKOHBl M NPHUHLUIBLI: 3aKkoH OMa, 3aKOHbI IOCJIEI0BAaTEIbHOTO U
HapajyIeNIbHOTO COEAMHEHUs NIPOBOJHUKOB, 3aKoH Jlxxoynsa — JIeHna, 3akoH
AIIEKTPOMAarHUTHOM MHAYKLWHU, 3aKOH NPSMOJIMHEHHOTO pacipOCTPaHEHUS
CBETa, 3aKOHBbI OTPAKEHUS CBETA, 3aKOHBI NPEJIOMJICHUSI CBETA, YPAaBHEHHE
OnHmTeiiHa 118 QoTtosddexTa, 3aKOH COXpAaHEHUs DSHEPrUH, 3aKOH
COXpaHEHMs UMITYJIbCA, 3aKOH COXPAHEHUs DJIEKTPUUECKOTO 3apsja, 3aKOH
COXpPaHEHMsI MacCOBOIO 4HCla, MOCTyNaTel bopa, 3aKOH pagrOaKTHUBHOIO
pacraza; Ipu 3TOM pa3IuyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BbIpaXXE€HHWE M ycjoBHMsl  (TpaHMIbl,  oO01acTu)
PUMEHUMOCTH

Omnpenendarb HampaBiI€HUE BEKTOpa MHAYKIUMUM MAarHUTHOTO  TOJIA
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuiibl JlopeHiia

Ctpouth M OMUCHIBaTh H300pakeHHE, CO37aBacMOE IIJIOCKHM 3€pKajioM,
TOHKOH JTUH30U

11.9

BrimmonaaTe OKCIICPUMCHTBI I10 HCCICAOBAHHUIO (1)I/I3I/I‘—ICCKI/IX SIBJICHUA U
MponecCOB C UCITOJB30BAHUEM IMPAMBIX H KOCBEHHBIX I/I3MepeHHI>'I; IIpu 5TOM
dbopmynupoBath podieMy (3a7ady) U THIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000pYI0BaHUS, MPOBOJUTE OIBIT
1 GOPMYIUPOBATH BBHIBOJIBI

11.10

OcyiiecTBIsITh MpsiMble M KOCBEHHbIE HM3MEpPEHUS (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMpATh ONTHMAJIbHBIA CHOCOO HM3MEpEHUs U MCHOJIb30BaTh




U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUI

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (M3UYECKUX BEIMYUH C HCIOJIb30BaHUEM
OpSAMBIX U3MEPEHUH; PU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (PMKCHUPOBAThH
pe3ybTaThl TOJYYEHHONW 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BHJIE
TaOIUI U TPaQUKOB, AETATh BHIBOABI 110 Pe3yJIbTaTaM UCCIICIOBaHUS

Cobmoath mpaBuiia 0€30MacHOT0 TPY/a MPU MPOBEJACHUH HCCIICIOBAHU B
paMKax  y4eOHOTrO  JKCIIEpPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW  H
HpOCKTHOI\/'I ACATCIIBHOCTU C UCIIOJIb30BAHHUEM U3MCPUTCIIBHBIX YCTpOﬁCTB u
1abopaTopHOTro 000pPYIOBaAHUS

Pemate pacuérHple 3amaud ¢ SBHO 3aJaHHOW (U3MYECKOW MOJICIbIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHIIMITBI; HA OCHOBE aHAJIM3a YCJIOBUS
3a/1a4u BHIOMPATh (PU3UYECKYI0 MOJCIb, BBIICIATh (PU3UUECKHE BEITUYHHBI
U (QopMynbl, HEOOXOAWMBIE ISl €€ pelIeHHs, MPOBOAUTH Pacu€Thl U
OIICHUBATh PEATLHOCTh IMOJIYICHHOTO 3HAYCHHSI (PHU3UICCKON BEITHUNHBI

Pematsn Ka4CCTBCHHBIC 3aJa4du: BBICTPAaMUBATb JJOIT'MYCCKHU
HCIMIPOTUBOPCUUBYHO ILICIIOYKY paccy;xneHHﬁ C OHOpOﬁ Ha H3YYCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

Hcnonb3oBaTh  HpU  pelleHUH  y4eOHBIX  3ajJjad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJIOTUM  JJIi  IOUCKA,  CTPYKTYpPUPOBAHUS,
UHTEpIpeTallud U MpeJICTaBlIeHUs Y4eOHOH M  Hay4yHO-IOMYJIIPHOM
uHpOpMaLlMY, MOJYYEHHOM U3 pa3IMYHBIX HMCTOYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATh M0JIy4yaeMyl0 HH(pOpMaLuIo

OOBSICHATh MPUHLUIBI JEHCTBUS MAIlMH, HPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3nuyaTh YyCIOBUS UX O€30MacCHOTO UCMIOJIb30BaHUS B
MOBCEIHEBHON KU3HHU

11.17

[TpuBOIUTE IPUMEPHI BKIIAJIa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIETO0 MHUDPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TeopeTUUecKre 3HaHUs M0 (U3UKE B MOBCEIHEBHOM KU3HU
st obecrieyeHust Oe3omacHOCTM TpU  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHUS 3/I0POBBS M COOIIOICHUS
HOPM 5KOJIOTHYECKOT0 IOBEICHUS B OKPYXKAIOILIEH cpee

11.19

PabGoraTte B rpymme C BBIOJHEHHEM PA3TUYHBIX COIMAIBHBIX DPOJIEH,
MJIAHUPOBATh PadOTy TPYMIIBI, PAMOHAIBHO PACHpeNesaTh 00S3aHHOCTH U
IJIaHUPOBATh JACATCIBHOCTh B HCCTAHAAPTHBIX CUTYyalMAX, aJACKBATHO
OLCHMBATb BKJIaJ KaXJAO0ro W3 YYAaCTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi IpOOIeMBbI




MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

®uszuka — Hayka o mnpupone. Hayunsle meTonbl
11 IIO3HAHMS OKpYXkKarolero Mupa. Pons sxkcriepumenTa
' U TEOpUHM B IIpollecce IO3HAHUSA IPUPOABIL.

DKCIepuMeHT B (pu3uke

MonenupoBanue ¢usnueckux  SABICHUH |
nporeccoB. Haywnple rumote3sl. ®Dusndeckue
3aKOHBl W TEOpUU. [paHUIBl TPUMEHHUMOCTH

1.2 (U3UYECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBHSI.
Pome u wMectro ¢usuku B popMupoBaHUH
COBPEMCHHOW  HAy4YHOH  KapTHHBI  MHUpa, B
MPAKTUYCCKOMN JICATEIILHOCTH JIFOJICH

MEXAHHUKA

KMHEMATHKA
Mexannueckoe  ABmkeHHe.  OTHOCHUTEIHHOCTH
211 MexaHudeckoro paBmkeHus. CucreMa OTCUYETA.
Tpaexropus

[lepemenienne, CckopocTb (CpeAHsisi  CKOPOCTb,
919 MI'HOBEHHAsl CKOPOCTb) U YCKOPEHHE MaTepHalIbHOMN
o TOYKH, UX MPOEKUUU HAa OCH CHUCTEMBbI KOOPJIMHAT.

CrnoskeHue nepemMeIeHnii u CI0)KEHNE CKOPOCTEN

2.1

PaBHOMEPHOE M PaBHOYCKOPEHHOE NPIMOIMHEHHOE
213 nBrokeHue. ['padMKu  3aBHCHMMOCTH  KOOPJHMHAT,
o CKOPOCTH, YCKOPEHHs, IyTH U IEPEMEIICHHs

MaTepHaHLHOﬁ TOYKHU OT BPEMCHU

214 CBoOoaHoOe majieHre. Y cKopeHue cB0OOOHOTO

HaacHUs

KpHBOHHHeﬁHOG JABHIKCHUC. PaBHOMepHOC

915 JBUKCHHE MAaTEPHUAIIBHOM TOYKU I10 OKPYKHOCTH.
o VYrioBast CKOpOCTb, JUHENHAs CKOPOCTh. Ilepuon u

qacToTta. LIeHTpocTpeMuTenbHOe YCKOpEHUE

216 TexHuueckue YCTPOﬁCTBaI CIIMAOMCTpP, ABUIKCHUC
o CHapsA 0B, HCIIHBIC U pCMCHHBIC IICpCAaIn

517 [IpakTnueckue paboTel. M3mepeHne MIrHOBEHHOI
o ckopoctH. HMccnenoBaHue COOTHOIIEHHS MEXKIY




2.2

2.3

MIyTSMH, IIPOVICHHBIMHU TEJIOM 3a
HOCJIeIOBATENIbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpU PaBHOYCKOPCHHOM [BIDKCHHUHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3ydyeHue ABHMIKEHHS
HapuKa B BSI3KOW XHIKOCTU. V3yueHne ABMIKEHHS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

2.2.2

IIpunnun orHocurensHOocTH ['anmunes. Ilepsbiid
3ak0oH HprotoHa. lHepuaibHble CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHIMn cynepno3uiiuy Cuil

2.2.3

Bropoii 3axkoH HproTOHA 1711 MaTEpUAIBHON TOYKU B
unepuuanbHoit cucteme otcuéra (MCO). Tpernit
3akoH HbproTOHa [U1 MaTepHaIbHBIX TOUYEK

2.2.4

2.2.5

3akoH BceMUpHOTO TsAroTeHus. Cuna TSHKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe TtpeHue. Cuna TpeHUS
CKOJIbXKEHHUSI M cuiia TpeHus mokos. Koadduuument
TpeHus. Cuia CONpPOTUBIICHUS TIPU JBIKEHUH Tela
B JKU/IKOCTH HJIH ra3e

2.2.7

2.2.8

2.2.9

[TocrynarensHOe W  BpamaTeIbHOE  JIBHYKCHUE
abCOI0THO TBEPAOIO TEa
MOMEHT CHJIBI OTHOCHTEIBHO OCH BpaIlCHHS.

[1;eyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEa B
nCo

TexHuueckue YCTpOﬁCTBaZ HNOAIIHUITHUKH, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka IO HAaKJIOHHOM IUIOCKOCTH MOJ AEHCTBHEM
HECKOJIBKUX CcHil. MccienoBaHue 3aBUCHUMOCTH CHIT
VIOPYTOCTH, BO3HUKAWOIIUX B JaehopMupyeMoit
NPYXUHE W PE3MHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLIEHUS

3AKOHBI COXPAHEHUWA B MEXAHUKE

2.3.1

2.3.2

2.3.3

Nmmynse MaTepUalIbHOM  TOYKH, CUCTEMBI
MaTepuaIbHBIX TOUeK. IMIysbC Cuibl U U3MEHEHUE
UMIIyJIbCa Tea

3akoH coxpaHeHust umiyiabca B MCO. PeaktuBHoe
JIBUKECHHE

Pa6Gora cunel




2.34

MOoOIIHOCTD CHIBI

2.3.5

2.3.6

2.3.7

Kunernueckast d3Heprusi MarepuaibHOH  TOYKH.
TeopeMao KMHETUYECKOU SHEPIUU

[TorennmanpHas >Heprus. [loTreHnuanbHas SHEPrus
yIpyro nehopMUPOBAHHOU MIPY>KUHBI.
[ToTennuanpHas SHEPrUs Teja BOJMU3M MOBEPXHOCTH
Seman

IloTennmanbHEIe 1 HENOTCHIMAIBbHEIC CHIIBI. CBSA3b
pa6OTBI HECIMOTCHIUMAJIBHBIX CHJI C HU3MCHCHHEM
MEXaHU4JeCKOM SHEpIruu CHUCTEMBI TCII. 3akoH
COXpPaHCHUA MEXaHUYeCKOM SHEpPIrun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuueckue  yCTpOMCTBA:  JBM)KCHHE  Paker,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[TpakTuueckue padotel. 3ydeHne cBA3M CKOPOCTEH
Tel Mpu Heymnpyrom ynape. MccnemoBanue cBA3U
paboThl CcHUIIBI C U3MEHEHHUEM MEXaHHYeCKOM
SHEPTUM Tela

3 MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

OcHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-

311 KMHETUYECKON Teopuu. BpoyHOBCKOE JBUXKEHUE.
Huddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBHS
4acTHUL BENIeCTBa
Monenu cTpoeHHsl ra3oB, XHJIKOCTEH U TBEPIBIX

3.1.2 Tel W OOBSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE
3TUX MOJENEN

313 Macca MOJIEKYII. KomnuecTtBo BEILIECTBA.
[TocrossnHass ABoraapo

31 314 TennoBoe paBHOBecue. Temmepatypa u €€

n3mepenue. lllkana remneparyp Llenbcust
Monens upeanpHOro rasa. OCHOBHOE ypaBHEHHUE

3.1.5 MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HJEATBHOTO
rasa
AOcomroTHass TeMmmeparypa Kak Mepa CpeaHeu

3.1.6 KMHETUYECKOM HSHEpPruu  TEIJIOBOTO  JBUKCHUS
yactul rasa. [llkana remneparyp KenbBuna

317 VpaBuenune Knaneiipona — MengeneeBa. 3akoH
JanbroHa

318 I"a3oBble 3ak0HBI. M301poLiecchl B HASAIBHOM Ta3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,




u30Xxo0pa, u3odapa

3.1.9

3.1.10

TexHuuyeckue ycTponcTBa: TepMOMETpP, OapoMeTp

[TpakTrueckue padoTel. MI3MepeHne Maccsl BO3ayxa
B KJacCHOW KoMmHare. MccienoBaHue 3aBUCUMOCTH
MEXJy IapaMeTpaMH COCTOSIHUS Pa3peKEeHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

Tepmonunamudeckas cUcTEMA. Bnaytpennss
SHEPTUs TEPMOJAUHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEHEHUS

KonuuectBo Ttemnorel u  pabota. BHyTpeHHss
SHEPrusi OJHOATOMHOTO UEabHOTO rasa

3.2.3

33791031 TEIUIONEPEIaYun: TETIONPOBOJHOCTb,
KOHBEKUMA, UW3JIy4YyeHHue. TertoéMKOCTh  Tena.
ViaeapHass  TEIUIOEMKOCTb  BelmecTBa.  Pacuér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEepeiaue

3.24

IlepBbii 3ak0H TepMoaMHAMHUKHU. IIpumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCAM.
['padrueckast uHTEpIIpEeTaIys paboTHI ra3a

3.25

Tenmosrie MAaIlITHBI. [TpunHIUTIBI JIEUCTBUS
TerIoBeIX MamuH. [IpeoOpa3oBaHust SHEPruu B
TEIUIOBBIX MammHax. KodpuiueHT moe3Horo
nevicteus (nanee — KI1J1) termoBoit Mamuubl. [y
Kapno u ero KII[{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTuMocTh
IIPOLIECCOB B IpuUpoAe. TemIoBble JBUTaTEIH.
DKOJIOTHYECKHE TTPOOIIEMBI TEIIJIOIHEPTETHKH

TexHUuecKue yCTpoiCTBa: IBUTraTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJIOIWIbHUK, KOHIUIIMOHED
[IpakTnueckue pabotel. M3Mepenue yaenbHOI
TEIJIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOAHUA BEHLIECBA. ®A30BbIE I[TEPEXO/IbI

331

3.3.2

Hap006pasoBaHI/Ie N KOHACHCAllMA. I/IcnapeHHe )51
KUIEHUEe. YIenbHas TeIlioTa nap006pa3013aHI/I;1.
3aBHCHMOCTD TCMIICPATYPhI KUIICHUSA OT AABJICHUA

AOCONIOTHAS U OTHOCUTENIbHAS BJIAXXHOCTH BO3TyXa.
Haceliennslii nap

3.3.3

3.3.4

TBépnoe Ttemo. Kpucramimueckue u amopdHbie
Tena. AHU30TPOINHS CBOMCTB KpuCTauioB. JKuakue
KpucTaysibl. CoBpeMEHHbIE MaTepHaIb

IInaBnenue u KpucTtauii3anus. VYaenpHas TeIioTa




riaBnenus. Cyonumarus

3.3.5 VYpaBHeHuUE TEIJIOBOTO OajlaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU MOTYUCHHS
h COBPEMEHHBIX  MaTepualioB, B TOM  4HCIE
HAHOMAaTEpPHAaJIOB, U HAHOTEXHOJIOTUU
337 [Ipaktuueckue pabotTel. M3mepeHue BIAXKHOCTH
e BO31yXa
4 OJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
411 OneKkTpu3anus Tell. JJeKTpudyeckuid 3apsa. Jlsa
o BHUJIa 3JIEKTPHUYCCKUX 3aPsI0B
41.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOTHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
41.4 B3zaumopgeiictBue 3apsaaoB. 3akon Kynona
DneKTpuuecKkoe ToJie. Hamnpsoxénnocts
4.1.5 anekTpuyeckoro mois. IlpuHuun cymnepno3unuu.
Jluany HanpsHKEHHOCTH IEKTPUYECKOTO MO
416 Pabora CuIT AEKTPOCTATUICCKOTO TTOJIS.
o IMotennuain. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOAHMKKM ¥ JAUAPNEKTPUKH B  TMOCTOSHHOM
4.1.7 ANEKTPUIECKOM moJe. Jusnextpudeckas
MIPOHUIIAEMOCTh
OnexTpoémkocTs. KoHaeHcaTop. OJIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCATopa. OHEPrus 3apsKEHHOTO
KOHJIEHCaTopa
TexHuueckue YCTPOWCTBA: AJIEKTPOCKOTI,
419 AIIEKTPOMETP, AJIEKTPOCTATHYECKAS 3aIIuTa,
o 3a3eMIIEHHE  DJIEKTPONpPUOOpPOB,  KOHJEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 IIpakTrueckue paboTHL. N3mepenune
o 3IIEKTPOEMKOCTH KOHIEHCATOpa
ITOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX
CPEIAX
VYcnoBus CYIIECTBOBAHHS MOCTOSTHHOTO
421 ANeKTpuYecKoro Toka. Mcrounnku toka. Cuiia Toka.
4.2 ITocTosHHBIN TOK
4.2.2 Hamnpsoxenune. 3akon Oma 1i1s ygacTka 1enu
423 DIIEKTpUUECKOE CONIPOTUBJICHHUE. VY enbHOE
o CONIPOTHUBIIEHHE BEIECTBA
4.2.4 [locnenoBarenpHOEe, NapajjIeNbHOE, CMEIIAHHOE




COCANHCHUC ITPOBOAHUKOB

4.2.5

4.2.6

PabGoTta anextpuyeckoro Ttoka. 3akoH Jxoyms —
Jlenna

MOH_[HOCTB OJICKTPHUYCCKOI'0 TOKa

4.2.7

anekTponBkymas cwia (manmee — OJC) wu
BHYTPCHHEE COMPOTUBJICHUE MCTOYHUKA TOKA.
3aKoH Oma s IIOJIHOM (3aMKHYTOH)
aneKkTprueckoi ren. KopoTkoe 3amMbpIkaHue

4.2.8

4.2.9

4.2.10

DJIEKTPOHHAs TPOBOJUMOCTH TBEPIBIX METAJIIOB.
3aBUCUMOCTh  CONpPOTHUBJICHHS  METaUIOB  OT
teMriepaTypbl. CBEepXIIpOBOIUMOCTh
OnekTpuyeckuii  TOKk B Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX IMyYKOB

[TomynpoBonuukn. CoOOCTBEHHAasET W MpPUMECHAs

MPOBOAMMOCTh MOJYNPOBOAHUKOB. CBoiicTBa P-N
nepexoja. [lomynpoBogHNKOBBIE TPHUOOPHI

4211

4.2.12

4.2.13

4.2.14

DNEeKTpUUECKUM TOK B 3JIEKTPOJINTAX.
DIEKTPOIUTHYECKAS JUCCOLMALIUSA. DIEKTPOIIN3

DJIeKTpUYecKuil TOK B ra3zax. CaMOCTOSITENIbHBIN U
HECAMOCTOSITENIBHBIA  pa3psa. Pasznuynbple  THUIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [1nazma

TexHuuecKkue ycTpoNCTBa: aMIIEpMETpP, BOJIBTMETP,
peocTaT, UICTOYHHMKHU TOKA, JIEKTPOHArpEBaTEIIbHbBIE
npuoopBHl, AJIEKTPOOCBETUTENBHbIE pudopsI,
TEPMOMETP CONPOTUBJICHUS, BaKyyMHBIH JHOI,
TEPMUCTOPbI u ($hoTOpe3uCTOpHI,
MOJIYTIPOBOJTHUKOBBIN JTNOJI, TaJlbBaHUKA

[TpakTnyeckue paboThl. M3ydeHue CMeIIaHHOTo
COEIMHEHUS PE3UCTOPOB.

U3mepenne DOJIC ucrouHMKa TOKa U €ro
BHYTPEHHETO COTPOTUBIICHUS. Habmronenue
AIIEKTPOIIN3A

11 KJIACC

Kon
pa3nena
4

Koanposepsiemoro

3JIEMEHTA

IIpoBepsiemble 3JIeMEHTHI COAEP:KAHUSA

SJIEKTPOAMHAMUKA

4.3

MATHUTHOE ITOJIE. SJIEKTPOMATHUTHAS UHAYKIWA

43.1

IlocrossHHEIE MAarduThbl. BzaumoaerictBue




IIOCTOAHHBIX MAarHuTOoOB

MaruutHoe noje. BekTop MarHUTHOM HMHIYKIIUH.
IIpunnun cynepno3uuuu. JIMHMM  MarHUTHOU

4.32 uHIyKIud. KapTrHa JTHHWE MAarHATHOM MHIYKIMA
TIOJISI TOCTOSTHHBIX MarHUTOB
MarnuTHOe ToJie IPOBOJHMKA ¢ ToKOoM. KapTtuHa
JUHAWA TOJISl JUIMHHOTO TPSMOTO TPOBOJHHKA H
4.3.3 3aMKHYTOT'O KOJIBILIEBOTO NPOBOJHUKA, KATYIIKU C
TokoM. OmeiT  Opcrena.  BzaumoneiictBue
MIPOBOJHHUKOB C TOKOM
434 Cunia Amriepa, €€ MOJIyJIb M HalpaBJICHHUE
Cuna Jlopenua, e€ Moaylnb U HampaBlICHHE.
4.3.5 JIBI>KeHHE 3apsHKEHHON YacTHIbI B OJIHOPOIHOM
MarHuTHOM mose. Pabota cuitet Jlopenna
4.3.6 SIBIICHHE IICKTPOMArHUTHON HHTyKITUN
4.3.7 [ToTok BeKTOpa MArHUTHOW MHAYKLIUU
438 OJC wuHaykuuu. 3aKOH  AJIEKTPOMAarHUTHOM
e uaayknud Papajes
Buxpeoe snexrpuueckoe none. 3C uHIyKIINN B
4.3.9 IIPOBOJHMKE, JBWXKYIIEMCS IOCTYHaTeIbHO B
OJIHOPOJHOM MarHUTHOM IT0JIC
4.3.10 [TpaBumno Jlenma
4311 NunyktuBHOCTh. SIBNenue camounaykuuu. D/C
o CaMOWHTyKITUT
4.3.12 OHeprus MarHUTHOTO MOJIs KaTYIIKU ¢ TOKOM
4.3.13 DIIeKTPOMarHuTHOE TOJIe
TexHUYECKHE YCTPOUCTBA: MOCTOSHHBIE MarHUTHI,
4.3.14 AJEKTPOMATHUTBI, SJIEKTPOJIBUTATENb, YCKOPUTEIU
3JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
[TpakTdeckue paboThl. M3ydyeHne MarHUTHOTO
MOJIsL KaTyIIKU ¢ TokoM. VccnenoBanue aeicTBUS
4.3.15 IIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanne  SBIEHUS  AJIEKTPOMArHUTHOM
WHTYKITIH

5 KOJIEBAHUA U BOJIHBI
MEXAHWYECKUE N DJIEKTPOMATHUTHBIE KOJIEBAHUA
KonebarenbHas cucrema. CBoOOIHBIE KOJIEOaHMUS.
£ 1 5.11 'apmonmnueckue konebanus. Ilepuon, wacroTa,
' aMIuInTya U dasza KoyeOaHuin
5.1.2 [TpyxuHHBINA MassTHUK. MaTeMaTH4eCKUI MassTHUK
513 VYpaBHeHne rapMOHHUYECKHUX Kosie0aHuil.




5.2

Kunemarnueckoeu JUHaAMHUYCCKOC OIIMCaHHC
K0J1Ie0aTeJIbHOTO JABUXKCHU A

IIpeBpamienue dSHepruv Ipd TAPMOHMYECKUX
Konebanusax. CBsA3p  aMIUIUTYAbl  KoseOaHWiA

>-14 UCXOJHOM BEJIMYMHBI ¢ aMILUTUTYAaMH KOJIcOaHMi
€€ CKOpPOCTU U YCKOPEHMS
KonebaTenpHbIii KOHTYP. CBoOopaHbIC
AJIEKTPOMArHUTHBIE KOJNE€0aHWS B  HJCATLHOM
5.15 KoJIe0aTeIbHOM  KOHTYpe. AHAJOTHS — MEXIY
MEXaHUYECKUMHU U AJIEKTPOMArHUTHBIMH
konebanusmu. Popmyna Tomcona
516 3aKOH COXpaHEHMs DSHEPrMH B  HJCAIBHOM
o KOJIcOATETBHOM KOHTYpPE
BeinyxeHHbIE MeXaHUYeCcKHe KoJsie0aHus.
5.1.7 Pe3onanc. Pe3onancHasi kpuBasi. BpIHyXIeHHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHMs.
518 [lepemennsblii Tok. CHHYCOUJANbHBIN IIEPEMEHHBIN
o TOK.
519 MOIIHOCTh MEPEMEHHOTO TOKa. AMIUTUTYAHOE U
o JeHCTBYIOLIEE 3HAYEHHUE CUITBI TOKA U HAIIPSKECHUSI
Tpancpopmarop. IlpousBoacrBo, mnepenaya u
notpelieHue NEKTPUUYECKON SHEPIUH.
5110 DKOJIOTUYECKME  PUCKUM  TPU  I[POU3BOJCTBE
o 3JIEKTPHYECKOM SHEPTHH. KyneTypa
WCTIOJIB30BAaHUS AJIEKTPOIHEPTUN B TTOBCEIHEBHON
KHU3HU
5111 TexHunueckue YCTPOMCTBA: ceifcmorpad,
o AIIEKTPUUYECKUI 3BOHOK, TMHUU JIEKTporepeiad
IIpakTrueckue paboTHI. Hccnenosanne
3aBHCUMOCTH NEpPHO/Ia MaJIbIX KoJieOaHuil rpy3a Ha
5112 HUTM OT JUIMHBI HUTH M  Macchl Tpy3a.

HccnenoBanue nepeMEeHHOro0 TOKAa B LENU U3
MOCJIEA0BATENIbHO COEAUHEHHBIX KOHJEHCATOpA,
KaTyIIK{ U PE3UCTOpPA

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHnunveckue BOJTHBI, yCIIOBUS

591 pacrpoCTpaHeHHS. [Mepuog. CkopocTb

o pacIpoCcTpaHeHus U JUIMHA BOJHLL [lonepeynsie u
NPOJIOJIbHBIE BOJTHBI

599 WNuTtepdepenus u T paKIus
o MEXaHUYIECKUX BOJH

5.2.3 3Byk. CkopocTb 3ByKa. I'poMKkocTh 3Byka. BricoTa




toHa. TemOp 3Byka

5.24

5.25

5.2.6

DJEeKTPOMAarHUTHbIE BOJIHBL. Y CIIOBHS M3IIy4€HUs
AJIEKTPOMAarHUTHBIX BOJIH. B3auMmHas opueHTanus
BeKTOpoB E, B 1 v B 31€KTpOMaruuTHON BOJIHE B
BaKyyMe

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH: OTpa)K€HHE,
IpeIoMIIEHuE, noJsipU3anus, Iudpakuus,
uHTepdepeHiys. CKOPOCTh  AIIEKTPOMArHUTHBIX
BOJIH

[IIxana »aeKTpOMarHUTHBIX BOJH. IIpuMenenue
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIHATBI paxuocBs3u u TEJIEBUICHU.
Panuonokanus. DIEKTpOMarHUTHOE 3arps3HEHUE
OKpYXaroIIei cpeibl

5.2.8

TexHuueckue YCTpOKCTBA: MY3BbIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3ByKOBasi JAMArHOCTUKA B
TEXHUKE W MEIMIMHE, panap, paguolpUEMHUK,
TEJIeBU30D, aHTeHHa, TesedoH, CBU-neus

5.3

5.3.1

OIITHUKA

[IpsmonuHeitHOe  paclpocTpaHeHHE CBeTa B
onHopoaHou cpeze. Jlyd cBeta

5.3.2

OtpakeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
[TocTpoenue n300pakeHNii B IIIOCKOM 3€pKae

5.3.3

5.34

[Tpenomnenue cBera. 3aKOHBI MIPETOMIICHHUS CBETA.
AOGCOIOTHBIN NOKa3aTeb NPeIoMIICHHS

ITonHoE BHYTPCHHEC OTpPAXKCHUC. Hpe,[[e.]leBIfI
YT'OJI MMOJIHOT'O BHYTPCHHETO OTPAKCHUSA

535

5.3.6

5.3.7

5.3.8

539

Hucnepcus cBera. CloxHBIN cOcTaB OEJIOro CBETa.

[BeT

CoOuparolie M pacceuBaroive JUH3bl. TOHKas
nuH3a. POKyCHOE pacCTOSHUE M ONTHYECKas Cuia
TOHKOM nuH3bl. [locTpoeHue wu300paxeHuil B
coOuparoImx U pacceuBarolux JuH3ax. @opmyna
TOHKOM JIMH3EI. Y BEJIMUEHHE, TaBacMOe THH30HU

Hpeﬂenm MNPUMCHUMOCTHU T COMCTpPI‘-ICCKOfI
OIITUKHU

Wntepdepenius cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnosus HaOI0AeHUS MaKCHMYMOB u
MUHHUMYMOB B HHTEP(EpPEHIIMOHHON KapTHHE OT
JIBYX CHH(a3HBIX KOT€PEHTHBIX UCTOYHUKOB

Hudpakmus cBera. JludpakunonHas pemérka.




YcnoBue HaOMIOJCHNS TTIABHBIX MaKCUMYMOB IPH
NaJcHUM  MOHOXPOMAaTHMYECKOrO0  CBETa  Ha
JU(PPAaKLUOHHYIO PEIETKY

5.3.10 [Monstpuzanus ceera
TexHuueckue YCTpOMCTBA: OYKH, Jyna,

doroanmnapar, MIPOEKIIMOHHBIN amnmnapar,
MHUKPOCKOII, ~TEJECKOIl, BOJIOKOHHAsl  OITHKA,

5.3.11

TU(PaKIMOHHAS PEHIETKA, TTOISIPOU]]

[Ipaktnueckue paboTel. M3mepeHue mokazaTens
MPEJIOMIICHUS. HccnenoBanme CBOICTB
n3o0pakeHuil B nuH3ax. Habmronenue mucniepcuun
CBeTa

RJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

5.3.12

I'panunel MIPUMEHUMOCTH KJIACCUYECKOU
6.1 MexaHuKH. [locTynaTsl TEOpUU OTHOCUTEIBHOCTHU:
' MHBAapUaHTHOCTb MOJYJII CKOPOCTH CBETa B

BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTH DWHIITEIHA

6.2 OTHOCHUTENBHOCTD OJIHOBPEMEHHOCTH.
' 3ame]yIeHre BpEMEHHU U COKpAILlEHUE JTUHBI

6.3 DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIBI

CBsi3b  Macchl € DOHEPruel U UMIYJIbCOM
6.4 CBOOOJIHOM YaCTHIIbl. DHEPIrusi MOKOS CBOOOIHOM
YaCTHIIBI

7.1

7.2

KBAHTOBAA ®U3UKA
3JIEMEHTBI KBAHTOBOM OITTUKN

@otonbl. ®opmyna Ilnanka cBiA3M dHeEpruu
7.1.1 ¢boTOoHa C €ro YacToToW. DHEPrusi U HUMITYJIbC
¢dboTtona

OtxkpeiTHE U UccaenoBanue Gorodpdexra. OnbITh

1.2 A.T'. CroneroBa. 3akonsl potodddexra

713 VpaBHenne OifHmTeiiHa s oToaddexTa.
o «KpacHas rpanuna» porosddexra

7.1.4 Jasnenue ceera. OnwiTe! [1.H. JIebenena

715 XUMHUYECKOE IEUCTBUE CBETA

716 Texanueckue YCTpOMCTBA: (dhoTodEeMeHT,
o doTogaTuKK, conHedHas oaTtapesi, CBETOINOT

CTPOEHUME ATOMA

Mopens aroma Tomcona. Onbiter Pezepdopaa mo
7.2.1 WCCIIEIOBAHUIO CTpOoeHHMs aToma. [InmanerapHas
MOJI€eJIb aToMa

7.2.2 [Toctynatet bopa. W3nydeHue wu TOTJIONICHHE




(OTOHOB TIpH TEPEXOAe aromMa C OJHOTO YPOBHS
sHepruum Ha npyrou. Buaer cnektpoB. Cnektp
YpOBHEH HEPrUM aToMa BOAOPOa

7.2.3

BosiHoBBIE CcBoOMcTBa yactul. BonHbl ae bpoins.
KopmyckynsapHo-BomHOBOH ayanusm. Jludpakuus
JJIEKTPOHOB HA KpHUCTAJIIAX
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7.2.5

CroHTaHHOE W  BBIHYXICHHOE  H3JIy4CHHE.
Y CTpoiicTBO M IPUHIIHI Pa0OTHI JTa3epa

TexHuuecKkrne yCTpPOMCTBA: CIEKTPAJIbHBIA aHAIN3
(cTieKTpOCKOIT), JIa3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[IpakTnueckue paboTHL. Habnronenue
JIMHENYaTOro CIeKTpa

7.3

7.3.1

ATOMHOE A1PO

Meronsl HaOJII0/IEHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHUIL

7.3.2

OtkpeiTre paguoakTuBHOCTH. OnBITHI Pe3epdopaa
M0  ONPEACICHUI0 COCTaBa  PaTUOAKTHBHOTO
nsnydenusi. CpoiictBa anb(a-, Oera-, ramma-
U3ITydeHus. BiausHue paguoakTHBHOCTH Ha YKUBBIC
OpraHU3MBI

7.3.3

OtkpeiTe TpoTOHa U HeWTpoHa. HykinoHHas
Monenb siapa [eizenOepra — MBaHeHko. 3apsia
saapa. MaccoBoe unciio sapa. M30tomnsl

7.3.4

7.3.5

Anbda-pacniaf. DIEKTPOHHBIM W TMO3UTPOHHBIN
Oeta-pacma. lNamma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacraja

DHeprusi CBSA3U HYKJIOHOB B sipe. SIIepHbIC CHIIBL.
Jedext maccsl siapa

7.3.6

7.3.7

7.3.8

SAnepHble peakuuu. JleleHUE U CUHTE3 sIIEp

Snepusiii  peaktop. TepMOsAIepHBIM  CHUHTES.
[TpoGyieMbl U MEPCHEKTUBBI SAEPHON IHEPIETUKH.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKU

BHCMGHTapHLIe YaCTHUIIBI. OTKpHTI/IC IO3UTPOHA.
CDYHI[aMeHTaJ'IBHBIe B3aUMOJEHCTBUS

7.3.9

TexHu4eckne yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunscona, siaepHslil peakTop, arToMHas 6omba

7.3.10

[Tpaktuyeckue pabotel. MccnenoBanue TpekoB
yacTull (110 roTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3BEé3gH0r0 HeOa. Co3Besnus, sipkue 3BE3IHI,
IJIaHETHI, UX BUAUMOC IBUKCHUC




8.2

Conneunas cucreMa. IlnaHersl 3eMHOW IpyNIIbI.
[ImaHeThI-TUTaHTBl U UX CHYTHUKH, KapJIUKOBBIE
wianeTbl. Manble Testa COTHEUHOU CUCTEMEI

8.3

8.4

Connne, ¢orochepa u armochepa. ConHeuHas
AKTUBHOCTH

Uctounuk sneprun CosiHia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU: Macca,
CBETHMOCTb, paauyc, TeMIiepaTypa, X
B3aUMOCBsI3b. JlmarpaMmMa «CreKTpaabHbIN Kacc —
CBETHUMOCTDY. 3BE3 bl IJIaBHOU
MOCJIENOBATEILHOCTH. 3aBUCHMOCThL «Macca —
CBETHMOCTEY I 3BE3] rJ1aBHOM
IMOCJIEIOBATCIIBHOCTH

Buytpennee crpoenue 3BE3a. CoBpeMEHHbIE

MPEACTABICHUS O IPOUCXOXKICHUU W DBOJIOIUN
ConHna u 3B€31. DTallbl >KU3HU 3BE3]

8.7

8.8

Mneunsiii [lyte — Hama 'anaktuka. CnupanbHast
cTpykrypa ["anakTuku, pacnpenencHue 3B€37, raza
u neum. llonoxkenune u nwxenue ConHua B
INanaktuke. Ilnockas u chepuyeckas noJCUCTEMBI
INanakTuku

Tunbl ramakTuk. PaguoralakTMKd HW  KBa3apsbl.
YépHble IBIPHI B siApax TralakTHK

8.9

Bcenennas. Pacmupenue Bceenennoitl.  3akoH
Xabb6mna. Pa3zberanue ranaktuk. Bo3pact u paguyc
Bcenennoit, teopusa bonbmoro B3peiBa. Mojenb
«ropsuer BeeneHnol». PenukroBoe usinyueHue

8.10

MacuirabHast CTPYKTypa Bcenennoi.
MeraraiakTuka. Hepeménnbie po0JIeMbI
aCTPOHOMUU




IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa

NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

1

ChopmupoBaHHOCTE YMEHHH pacro3HaBaTh (DHU3WUECKUE SIBICHUS

(mporiecchbl) U OOBSACHATH MX HA OCHOBE M3yYEHHBIX 3aKOHOB

BHaI[eHI/Ie OCHOBOIIOJIararommuMun (1)I/I3I/I‘-IGCKI/IMI/I IIOHATUAMHA n

BCIIMYNHAMU, XapAKTCPU3YIOILITUMU (I)I/I3I/I‘IGCKI/IC IMpOICCChI

ChopMUpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMHUKH,
ANIEKTPOJMHAMUKH, KBAaHTOBOH (DM3HMKH Ui aHAIM3a W OOBSICHCHUS
SIBJICHU MUKPOMHpA, MaKpOMHpa U MEraMupa, pa3jinyaTh YCIOBHS
(rpanunbl, 006JaCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh
BceoOImMi xapakTep (yHIaMEHTaIbHBIX 3aKOHOB M OIPAaHHYEHHOCTb
WCIOJIb30BAHUS YAaCTHBIX 3aKOHOB, aHAIM3UPOBATh (pU3UUECKUEC
MPOLIECChI,  WCTOJB3Yys  OCHOBHBIC  TIOJIOKEHHS,  3aKOHBI |

3aKOHOMCPHOCTH

ChopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

CdopmupoBaHHOCT, yMEHHUs pemiaTh pacu€THbIe 3a7aud C SBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (U3NYECKOW MOJENbI0: HAa OCHOBAHUU
aHajM3a YyCJIOBUsS BBIOMpaTh (U3MYECKHE MOCNH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4u, IPUMEHSTH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTynaThl  (PU3MYECKMX  TEOpWid  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHUS 3a/Jay, MPOBOJIUTH PacyE€Thl Ha
OCHOBAaHWHU WMEIONIUXCS JAHHBIX, AaHAJIU3UPOBATh pe3YyJbTaThl U
KOPPEKTUPOBaTh  METOJIbI  peHIeHusT ¢  Y4ETOM  TOJyYEHHBIX

pe3yIabTaTOB

Pemate xadecTBeHHBIE 3a/1a4yu, TPEeOyIOIME NMPUMEHEHHs] 3HAHUA W3
pPa3HBIX pa3feNioB MIKOJIHHOTO Kypca (DM3MKH, a TakKe WHTETpaIruu
3HAHUN M3 JIPYTUX MPEeIMETOB €CTECTBEHHOHAYyYHOIO  I[UKJIA!
BBICTPAMBATh JIOTUYECKYIO LIEMOYKY PACCyXJAEHUW C ONOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)H31/I‘—I€CKI/I€ SIBJICHUSA




Bnanenue OCHOBHBIMH MeTOoAaMH1 Hay4HOTO MMO3HAHMS,
UCTOJb3yeMbIMU B (U3MKE: MPOBOJUTH MpSIMBbIE M KOCBEHHBIC
u3MepeHus: (U3MUECKUX BEJIUYUH, BBIOMpPAs ONTUMAJbHBIA CHOCOO
W3MEPEHUS] U UCIIOJb3Ysl U3BECTHBIE METOJAbl OLEHKH MOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIIEJOBAHUE 3aBUCHUMOCTEH (U3NYECKUX
BEIMYMH C HUCIOJBb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4YE€HHBIE Pe3yJbTaThl, UCIONb3Yyd (PU3HMUECKHE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUia O€30MacCHOTO Tpyaa
IIpU MIPOBEACHUH HCCIEIOBAHUN B PaMKax Y4eOHOrO AKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEIIbCKOM  JICSITEIbHOCTH  C  MCIOJIb30BAHUEM
UM(POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB U J1aOOpaTOPHOTO

o0opyoBaHUs

ChopmupoBaHHOCTH ~ yMEHHH  aHANM3UpOBaTh W OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; MpeCTaBICHUI o palOHAILHOM
MPUPOJIONOIB30BaHUM, a  TakKe  pPa3yMHOM  HCIOJb30BaHUU
JOCTMKCHUM HAyKHM W TEXHOJIOTMW JUId JAJbHEWIIEr0 Pa3BUTHS

YeJI0BEUYECKOr0 OOIIECTBA

10

OmnageHne pa3IUYHBIMH crocobamMu  paboTel ¢ WH(pOpMaIuen
(U3NYECKOTO  COJAEpXAaHHUA C  HCIOJIB30BAaHHEM  COBPEMEHHBIX
MHQOPMAIIMOHHBIX TEXHOJOTHWH; pa3BUTHE YMEHHUH KPHUTUYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU nonyqaeMoﬁ HH(bOpMaL[HH

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATaoIINe
ACTPOHOMMYECKHE TOHATHS, TEOPUUM M 3aKOHBl Ui aHaau3a u
00BACHEHHST (PU3MUECKUX MPOIIECCOB, MPOUCXOMIIMMNX Ha 3BE3AaX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTUYECKON Cpele; JBUKEHHUS

HeOECHBIX TEJI, DBOIIOLUH 3BE€311 M Beenennon




HEPEYEHbD 3JIEMEHTOB COAEPKAHUA, ITIPOBEPAEMbIX HA
EI'D 10 PU3UKE

Kon Konx
pasnena/t ) (Y (4 IIpoBepsieMblii 3J1eMEHT COJEePKAHMS
eMblI HTa
1 MEXAHUKA
1.1 KMHEMATHUKA
111 Mexanuueckoe JIBUYKEHUE. OTHOCHUTENBHOCTD
o MEeXaHUYeCKOTo ABMxKeHus. Cucrema orcuéra
MarepuanbHas TOUKa.
7 TpaceKTopHa
Eé& pammyc-BekTop:
7z)=(xle) ) =(2)),
TpAeKTOPIIA,
IIEpeMEICSHIIE! ? ';_
112 m_.:}_.('fz)_}_.(fl):‘r} _;—.1: X
= (Ax, Ay, Az),
yTE.
CroxeHIe IepeMelIe I
A =N + A
CxopocTb MaTepUaIbHOW TOUKHU:
_ AF —
uv=—0 =T, =[L>1_.U1_.U__].
At |y g '
Ax , . .
v, =— =X, aHaNOII4HO v, =V, U.=Z/
- At 0 T )
1.1.3
CroeHne cKopocTeil: o, =0, + 0, .
Brruncnenne nepeMenieHust 1 myTH MaTePUATBHOW TOYKH
TIPH MPSMOJIMHEHHOM JIBUKEHHUH BJIOJIb OCH X TI0 TpaduKy
3aBUCUMOCTH Vx(t)
1.14




" . ApD
YCKDPEHIIE MAaTEPHATBHOII TOYKIL: a = ﬁ_\_‘ :
r r—0

Au TR '
a = = =[U1_ .]r . AHAJIOTIIYHO 451'1 ZIUJ- :Irr: {I__:{U'__ ]

1 AL g

1.1.5

1.1.6

PaBHOMEpHOE NPAMOJIMHENHOE ABUKECHUE:!

x(t) = xg + Voxt

Ve (t) — vg, = const

PaBHOYCKOpeHHOG HpﬂMOJ’IHHCﬁHOC JBHXCHHUC:

v(t)=v, +at

a, = const

UEJ.T - U.lz.'r = 2{.'__{ [Il _Il]

Ly =
HPII JBILKCSHINI B QTHOM HAIIPABICHHI OVIE S = 1—,}

&

1.1.7

CBoboaHoe majienne. Y CKOpeHHue CBOOOTHOTO TaICHUSI.

Vi

(0] Xo T'.r

JIBuxkeHue tena, OpOIIEHHOTO MO/ YIJIOM 0. K TOPU30HTY:




1.1.8

1.1.9

[.r{r} =X t Uyt =2, tUycosa-f

P . 2
vy =y, Uyt +gJT =V, +ysina- I—STT

v.(t)=v,, +g1f=v,sina— gt

=0

=—g =const

{U;- )=y, =v,cosu
o
o X
{gr

KpuBonunerinoe npuxenue. [[BiykeHne MaTepruaibHON
TOYKH 10 OKPYKHOCTH.
YrnoBas u JIMHENHAsA CKOPOCTh TOUKU:

v = wR

HpI/I PaBHOMCEPHOM JABUKCHUU TOYKH 110 OKPYKHOCTH

=— = 27V
w = s

. LleHTpOCTpEMUTENBHOE YCKOPEHHE TOUKU:

. [lonHOE yCcKOpeHHe MaTepHaIbHON TOUYKH
Teépnoe Teno. [locTynarenbHOE M BpalllaTeIbHOE IBUKEHUE

TBEPAOIO TENa

1.2

TMHAMUKA

1.2.1

1.2.2

WNuepuuanbHblie cucteMsl oTcuéra. Ilepsoiit 3akoH HproToHa.

[TpuHnun oTHOCHTENBHOCTH [ anunes

Macca tena. IImoTHOCTE BelecTBa:

m

P=7

1.2.3

Cuna. [IpuHIun cyneprno3uunu CUiL:

- - -

FpaBHOLLeﬁCTB =F +F+..




Bropoii 3akon HetoToHa: 1y MatepuansHoit Touku B ICO

- -

F1 =ma,q

124 Ap = FAt

npu
F = const
-
2%} Fy

125 Tperuit 3akoH HproTOHA 17151 MaTEpUAIIBHBIX TOYEK:

Fip = —F

3aKkoH BCEMHUPHOI'0 TATOTCHHA: CHUJIbI IPUTAKCHHUA MCKIAY

TOYEYHBIMUA MacCaMy paBHBI
mpm;

F=6—p

Cujia TSOKECTH. HGHTp TSOKECTH Tela. 3aBHCUMOCTDL CHIIBI

1.2.6
TSOKECTH  OT BBICOTBI N Hajg TMOBEPXHOCTHIO IUIAHETHI
paguycom RO:
_ GMm
" Ry +hy?
Cuna ynpyroctu. 3akoH ['yka:
1.2.7 E = —kx
Cuina tpenusi. Cyxoe TpeHHe.
Cuna TpeHUs CKOJIbXEHUS:
E., = uN
128 i

Cuna TPCHUS ITOKOA:




1.3

Koadduruent tpenns

JlaBienue:

1.2.9 p=—=

CTATHUKA

—

F

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpaluCHUA:

1.3.1
M| = FI, rae | — maeyo cubr

>

F

OTHOCUTEIIbHO  OCH, TNpPOXOAsIIed  dYepe3  TOUKY
MEPIEeHIUKYIAPHO PUCYHKY
enTp macc Tena. LleHTp Macc cUCTEMBI MaTepUAIbHBIX

TOYCK:

- -

mir; + myry+...

T;
1.3.2 M- my +my+...

B oxHOpOAHOM 1OJIE TSIKECTH
(g = const)

HOCHTP MACC TCjia COBMNAAACT C €ro HCHTPOM TAKCCTH

VYcnoBus paBHoBecus TBEpaoro tena B UCO:
[M,+M,;+...=0
1.3.3 .
|F+Fy+...=0
3akoH [lackans
JaBnenue B xuakocTu, nokosimeiics B UCO:

p =Dpo+ pgh

3akoH Apxumena:




>
>

FApX = _PBbITeCH

€CIIM TeJIO0 U KUAKOCTh nokosrcs B UCO, To

FApX = ngBbITeCH

VcnoBue miaBaHus T

14

3AKOHbBI COXPAHEHN B MEXAHUKE

Nmnynbc maTepuaabHONU TOYKH:

p=mv

NMirynsc cuctemsl Tei:

- - -

p=p+p2t..

3aKOH U3MCHCHUS U COXpPaHCHUA UMITYJIbCA:

B CO

Ap = A(pl + p2+- . ) = FlBHeH_[HAt + FZBHeLuHAt+' .-

B UCO , ectu

Ap = A(py +p+...) =0

, €CITH

- -

FlBHemH + FZBHemH+- ..=0

PeakTuBHOE ABHKEHHE

F
ﬁ;ﬁx‘

Pabora cuiibl Ha MajloM NEpCMCIICHU U

A=|F|-|ﬁfl-c05 a=F -Ax




1.45

1.4.6

a F

.

()]
MOoOIIHOCTH CUIBI:

€CJIK 3a BpEMA

At

pa60Ta CHJIbI UBMEHACTCA Ha , TO MOIIIHOCTH CHJIbI

AAd
P=—0 =F-p-cosa
ﬂf Ar—

Kunernueckas OHCPIruAa MaTepHaHLHOﬁ TOYKH:

mv p
EKHH =5 =5

2 2m

3aK0H M3MECHCHMS KHHETHUYSCKOM OHCPIUH CUCTEMBL

marepuainbHbIX Touek: B MCO AEkun = Al + A2 + ...

1.4.7

IloTenunanbHas OHCPIruAi:

JUIA ITOTCHIINAJIBHBIX CHUJI

A12 = ElrmTeHu - E2n0TeHu_= AEHOTeHu

IloTenunanbHas OHEPIuia MaTepI/IaJIBHOﬁ TOYKHU B
OIHOPOJHOM II0JIC TSAKECTHU:

El'[OTeHL[ = mgh

[TorennuanbHas SHEPrus yrnpyro aeOpMUPOBAHHOTO TeNa:

kx?
El'[OTeHLL = T

1.4.8

3aKOH U3MCHEHHS U COXpPaHCHUA MEXaHHYECKOI OHCPIUH:




1.5

Euex = Exur + Emm::—m-
B IHCO AE,ex = Agcex menoresn. cans
B IICO AE,x = 0, eCIH Azcex menoresn cax = 0

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

[apmoHnueckue  KoneOaHWs ~ MaTepUaIbHOM  TOYKH.
Avmmmtyna u  (dasa  konebanuii. KuHemarnueckoe
OINMCAHUE!

x(f) = Asin( @t +o, ).

v () =x/.

alf=(v,),=—e'x)=a +ax=0.
Il X - CMEILEHUE U3 PABHOBECHS.

I[I/IHaMI/I‘IeCKOC OIIMCaHUC:

ma, = —kx,
rae
k = mw?
151 - OTO 3HAYUT, YTO
E, = —kx.
DHepreTuyecKkoe ONHUCaHue (3axoH COXpaHEHUs

MEXaHUYECKON IHEPTUH):

JJM‘+£_M{m_Fc4 B

2 2 2 2

CBsi3b  aMIUTUTY/IBI KOJEOAHWN CMEIIEHUsT MaTepualbHON
TOYKH C aMIUIMTyAaMH KoyiebaHWil €€ CKOpOCTH U

YCKOPEHUSL:

Upee =04, =04

[Tepuox u yactoTa KoIeOAHMIA:

15.2 WV
[Tepron manbeix CBOOOJHBIX KOJeOaHWUN MaTeMaTUYECKOTO

MasiTHHUKaA.




2.1

T=21\{I
E

[Tepuon cBOOOIHBIX KOIEOAHUN PY>KUHHOTO MasTHUKA!

T=2m |-
k
1.5.3 Beinyxaennslie konebanus. Pezonanc. Pesonancuas kpuBas
[Tomepeunpie W mpojoiibHBIE  BONMHBL.  CKOPOCTH
pacrnpocTpaHEHUS U JIIMHA BOJHBIL:
A=vT = v
154 v
WuTepdepenmus u qudpakius BOJIH
1.55 3ByK. CKOpOCTh 3ByKa
MOJIEKVJISIPHAS ®U3UKA. TEPMOJAMHAMUKA
MOJIEKVYJISIPHAS ®U3UKA
Mopenu cTpoeHus ra3oB, KUAKOCTEN U TBEPABIX Tei. IlycTs
TepMOJUHAMHUecKass cucrema (Teno) coctouT wu3 N
OJIMHAKOBBIX MOJIEKYJI. Torja KOJTU4ecTBO BEIIeCTBA
N m
TN W
211
e
Ny
—guciio ABorajapo, m — mMacca CUCTEMBI (Tena),
U
— MOJISIpHAs Macca BellecTBa
2.1.2 TennoBoe TBM)KEHUE aTOMOB M MOJIEKYJT BEIIECTBA
2.1.3 BzauMopeiicTBre YacTHUI] BELIECTBA
214 Juddyzus. bpoyHoBckoe ABHKEHHE
2.1.5 Mogaens uneanpHoro raza B MKT
)16 CBs3b MeXAy JaBlI€HHEM U CpeJHel KUHEeTHYeCKOi

BHepFI/Ieﬁ MOCTYIATCJIIbHOT'O TCIIJIOBOI'O ABUXKCHUSA MOJICKYJI




uaeanbHOro rasa (ocHoBHoe ypaBuenue MKT):

1 s 2 (mpt) 2. —
p=-myw'=n.|—2—|=Zn-g__
3 3 1 2 3

rre MO — Macca 0JJHOM MOJICKYJIHI,

n=v

- KOHIICHTPALIMS MOJIEKYJI

2.1.7 AoOcomoTHas Temriepatypa: T =t+273K

CBs13b TEMIICpATypbl Ta3a Co CpCI[HCfI KHHETHYCCKOU
BHGPFHGﬁ MMOCTYHATCJIIbHOIO  TCIIJIOBOI'O0 JIBMIKCHHA C€TO

MOJICKYIJI:

2.18

2.19 VYpaBuenue p = nkT

Mopens uaeaabHOTO T'a3a B TCPMOIAUHAMUKE:

(Vpaprerne Merrereesa — Kiareipora
| BelpaskeHHe [V BHYTPSHHEH JHEPIHH

VpaereHne MeHzeneepa — KianelipoHa (OpHMeH

3AIICI):
pV=""RT =vRT =NkT, p=PXL
2.1.10 H M

BrlpazkeHIle 111 BHYTpeHHell 3Hepril 0JHOATOMHO]

raza (IIpHIIMeHIIMEBIe (JOPMEI 3aIIIICH):

L‘=%vRT =%MCT 3 MR —ve, T = %pV

2L




2.1.11

3aKkoH I[aJ'IBTOHa AJI JaBJICHHA CMECH Pa3pCKEHHBIX I'a30B:

p=p+p2t..

2.1.12

2.1.13

W3omporeccsl B pa3pekeHHOM ra3e ¢ MOCTOSHHBIM YHCIIOM
MoJiekya N (C MOCTOSTHHBIM KOJIMUYECTBOM BEIECTBA V):
nzorepMma (T = const): pV = const ,

uzoxopa (V = const):

14
== t
T cons

n3obapa (p = const):

= const

N <

I'paduueckoe npencrapnenue nzomnpoieccos Ha PV-, pT-u
VT- nuarpamMmax.

OO0beIMHEHHBIN Ia30BbIA 3aK0H:

vV _ .
7 = cons

JJIA IOCTOSAHHOI'O KOJIMYECTBA BCIIICCTBA V.

HacpilieHHsle ¥ HeHachblllleHHble mapbl. KauyecTBeHHas
3aBHCHUMOCTbB IUIOTHOCTHU U JaBJICHUSI HACBHIIIEHHOIO IIapa OT
TEMIIEPATYPbI, UX HE3aBUCUMOCTbh OT 00bEMa HACHIIIEHHOTO

napa

2.1.14

BiaxnocTs BO31yXa.
OTtHOcHTEIbHAS BIIAXKHOCTB!

¢ = Prapa (1) _ Prapa T
Puaceimnapa (T Puacpimmnapa (1)

2.1.15

2.1.16

HN3meHeHue arperaTHbIX COCTOSIHUM BEILIECTBA: HUCIIAapCHUC U

KOHACHCAUsA, KUTICHHUEC ) KUIKOCTHU

N3MeHeHue arperaTHbIX COCTOSIHHMI BEIIECTBA: IJIABJICHUE U




KpUuCTaJJIM3alus

2.1.17 [IpeoOpazoBanue 3Hepruu B (ha30BBIX MEpPEXoaax
2.2 TEPMOJNHAMUKA
221 TennoBoe paBHOBECHE U TEMIIepaTypa
2.2.2 BHyTpeHHss sHEprus
Temnonepenauya Kak crmocod W3MEHEHHS BHYTPEHHEH
2.2.3 sHeprun  Oe3  comepmieHuss ~ paboTel.  KoHBekius,
TEIUIONPOBOAHOCTb, U3Ty4CHUE
KosmnuecTBo TENMNOTHI.
VY aenpHas TEMIOEMKOCTD BEIIECTBA C:
224
Q = cmAT
VY nenbHas TerioTta mapoodpaszoBanus L: Q = Lm.
2.25 VY nenpHas TemioTa miasiacHus A Q = Am.
Y enbHas TEIUIOTa cropanus Tormea g: Q = gm
DneMeHTapHas paboTa B TEPMOIUHAMUKE:
A = pAV
2.2.6
Bbruucnenne pabotel mo rpaduky mporecca Ha pV-
JTUarpamme
IIepBbIil 3aKOH TEPMOIMHAMUKH:
Q12 = AUz + Ay, = (U, — Uy) + Ay
2.2.7
Annabara:
Q12 =0= Ay, = (U; — Uz) =AUy,
2.2.8 Bropoii 3akoH TepmoanHamuki. HeoGpaTumsle nporeccs
[Ipunnuune! aeiictBus Ternossix MamuH. KITI;
2.2.9 n=‘4ﬂm _ Quary ~[Qrcal _ | O]
O, Qo o

ZUHATD ZHaTD ZHarp




2.2.10

2.2.11

MakcumanbHoe 3Hauenue KII. [{ukin Kapno:

T __ —T. T
max = - =u=1__
N = M xapue T T

Hirp HATQ

YpaBHeHHE TEIUIOBOTO OallaHca:
Ql + QZ + Q3+: 0

OJIEKTPOJMMHAMUKA

3.1

SJIEKTPUYECKOE I1OJIE

3.11

OnekTpu3anuss Tel M €€ MPOSIBICHUSA. ODIEKTPUUYECKUM
3apsan. JBa Buaa 3apsana. DJIeMEHTApHBIA BSIEKTPUYECKUIN

3apsai. 3aKoH COXpPaHCHHA SJICKTPHICCKOI'O 3apAaaa

3.1.2

B3aumopeiictBue 3apanoB. Todyeunsie 3apsaabl. 3aKOH
Kynona:
B OJIHOPOJHOM BEIIECTBE C AUIIIEKTPUUECKON

MMPOHUITACMOCTBIO

szlqll'l_lql _ 1 |Q1|’g:

g1 dmeg, 17

3.1.3

3.14

OnekTpuueckoe mosie. Ero nelcTBHe Ha 3IIEKTPUUECKHE
3apsi bl

Hanpsik€HHOCTD 31€KTPUYECKOTO MO

>

N F

qnpoGHmﬁ

ITone Toueunoro 3apsaa:

OIHOPOJHOC IT0JIC:

E = const.




KapTtunb! 1uHuN HanpssKEHHOCTH ATUX TTOJICH

3.15

3.16

3.1.7

HOTCHHI/IELTIBHOCTI) OJICKTPOCTATUYCCKOI'O I10JI4.

Pa3HOCTh MOTEHIMAIOB U HAIIPSKEHUE:
A1z = q(p1 — ¢2) = —qAd = qU.

HOTCHHI/IaJ'IBHaﬂ OHEpIrus 3apsgaa B J3JICKTPOCTATUYCCKOM

IIOJIC:

W =q¢

ITorenmuan QJICKTPOCTATHYCCKOI'O IT10JIA:

¢_K
T q

CBs3b HaprDKéHHOCTI/I IOJIA U PAa3HOCTHU NMOTCHIUAIOB JJIA

OJTHOPOJTHOTO 3JIeKTpocTaThHueckoro mossi: U = Ed

[TpyHIMI CyNIepIIO3ULINY IIEKTPUUECKUX TTOJIEH:

- - -

E =E1+E2+,¢ = ¢1+¢2+

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECHS 3apsA0B: BHYTPU IIPOBOJHUKA

Et=0

, BHYTPU U Ha ITIOBEPXHOCTHU IIPOBOJHUKA ( = CONSt

3.1.8

3.1.9

JudnexkTpuku B 3JEKTPOCTATUUECKOM ToJIe.
JusnexTpudeckasi MpOHUIIAEMOCTD BEIECTBA €

Konaencarop. 91eKkTpo€MKOCTh KOHAEHCATOPA!

q
C=—
U

3JI€KTpOéMI(OCTL IJIOCKOT'O KOHJACHCATOpA:




Hapanneanoe COCIMHCHNEC KOHACHCATOPOB:

q= q1+q2+...,U1 = UZ ='--'CnapamI_C1+CZ+'"

HOCJ’ICI{OB&TGJ’IBHOC COCIMHEHNEC KOHACHCATOPOB:

3.1.10
U=U,+Uy....,.q1 =q3 =..., ! =l+i+...
Cooen  C1 G
DHeprus 3apsKEHHOT0 KOHIeHCATopa:
u cu? gq*

3.1.11 Wcz‘%szg—C

3AKOHBI ITOCTOSIHHOI'O TOKA

Cuiia Toka:

=24

3.2.1 At {50

[TocTostHHBIN TOK: | = const

st moctrosiHHOTO TOKA ( = It

Y CoBHsl CyIIECTBOBAHHUSI AJIEKTPUUECKOTO TOKA.
322 Hanpsoxkenne U u OJIC E

3akon OMma aJig y4acTKa emnu:
3.2.3 I = d

R

DJIeKTpUIECKOe COIIPOTHUBJICHUE. 3aBHCUMOCTh

COIPOTHUBJICHUST OJHOPOIHOTO MPOBOJHHUKA OT €r0 JUIMHBI U
3.24 ceueHus. YIeNbHOE CONPOTUBIIEHUE BEIECTBA.

l




3.2.5

3.2.6

Ucrounnku Toka. 3/]C nucTtouHmKa TOKa:

ACTOpOHHHXCl/Iﬂ

q

E =

BHyTpeHHee conpoTHBIEHUE UCTOYHHKA TOKa

3akoHn Oma Jj1s1 TIOJTHOM (3aMKHYTOM) AJIEKTPUYECKOMN IICTIH:

E = IR + Ir, otkyna

3.2.7

[TapannenbHoe COeMHEHUE IPOBOAHUKOB!
I=11+12+..,Ul=U2=.,
1 1 1

=—+—+..
Rnapajm Rl RZ

HOCJ‘IC}IOB&TGJ‘IBHOG COCANHCHUC HpOBOI[HI/IKOB:
U=Ul+U2+.,11=12=..,
RI'IOCJI = Rl + R2+

3.2.8

PaGota snexrpuueckoro toka: A = UL,
3akoH Jlxoyns — Jlenua:
Q = I?Rt

Ha pesucrope

U2
R:Q=A=12Rt=IUt=?t

3.2.9

MoOnIHOCTh QJICKTPUYCCKOT'O TOKA:




3.3

p=—" = U
Af |, 0
TerutoBast MOILIHOCTb, BBIAENSEMAs HA PE3UCTOPE:
.U
P=I’R=—=]U
R
MOH_[HOCTB HNCTOYHHUKA TOKA:
AAd
_ ©T. CHIT _
B =—===  —F]
At

Ar—l

CBO6OI[HBIC HOCHUTCIIN QJICKTPHUUCCKUX 3apsaa0B B

IMPOBOJHUKAX. MexaHNU3MBI IIpOBOAMMOCTHU TB épl[I)IX

3.2.10
METAJJIOB, PAacTBOPOB W PACIUIABOB AJEKTPOJUTOB, Ta30B.
[TonynpoBoanuku. [1orynmpoBOAHUKOBBIN U0
MAT'HUTHOE I1IOJIE
MexaHudeckoe B3aUMOJEHUCTBHE MAarHuTOB. MarmuTHoe
oJIE. Bexkrtop MAardHuTHOM UHIYKIHUU. [Tpuniun
CYNEPHO3HUIMU MATHUTHBIX MOJIEH:
B =B, + B,+...
3.31 1 2
JlvHMM WHAYKOMHA MarHutHoro mons. KaptuHa nuHui
WHIYKIUU MarHuTHOT'O HOoJIs MOJIOCOBOTO u
MOJAKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB
OnpiT DOpcrena. MarHuTHOE TOJE MPOBOJAHHKA C TOKOM.
332 KaptuHa nuHUNA MHOYKIMM MarHUTHOTO MOJS JUIMHHOTO
NpsAMOTO  MPOBOJHMKA M 3aMKHYTOTO  KOJIBLEBOTO
MIPOBOJHUKA, KATYIIKH C TOKOM
Cuna AMnepa, e€ HanpaBJIeHUE U BEIUYHMHA:
F, = IBlsina
3.3.3 , e o — yroja Mexay HallpaBJIICHUEM IPOBOJHUKA U BEKTOPOM
B
Cuuna JlopeHua, e€ HanpaBJIeHUE U BEJIMYMHA:
3.34

Fnop =l q | vBsina




i 0. — YroJ MEX]y BEKTOpaMu

>

v

-

B

. I[BI/I)KGHI/IC SapH)KeHHOﬁ YaCTHULlbl B OJHOPOJAHOM MAarHuTHOM

I10JIC

OJIEKTPOMATHUTHA A MH/YKINA

IToTOK BEKTOpa MarHUTHOW MHIYKLIMHU:
® =B, S = BScosa

34.1
3.4.2 SIBnenue anexkTpoMarHuTHOM uHAYKIMKU. DJC HHIYKIMH
3aKOH AJIEeKTpOMarHuTHOM nHaykuuu dapajes:
AD
3.4.3 = :_(I)ir
At At
W
T
( = =d)
3/1C MHAYKIXH B IPSIMOM TIPOBOHUKE UTHHOM |,
JBUKYLIEMCS] CO CKOPOCTBIO
344 .
v
(CAN))

B OJIHOPOJHOM MarHUTHOM ToJie B:
| E; |I= Blvcosa




3.5

, TJIe 0. — yroJl MeX/1y BeKTopoM B u Hopmaibio

n

K IINIOCKOCTH, B KOTOpOﬁ JICKAT BEKTOPEBI

N
N

luv
; €CITH
l
1
B
, U
v
TO
| E; |= Blv
345 [IpaBuno Jlenna
NHIyKTUBHOCTS:
)
L=—
I
346 >umd=LI
Camounnaykuus. 9/]C camonHaykuuu:
A
E,=—L—| =-LI
At —0
DHeprusi MarHuTHOTO TOJIsl KaTYIIKHU C TOKOM:
LI?
3.4.7 w, = -

3.5.1

OJIEKTPOMATHUTHBIE KOJIEBAHM A 11 BOJIHbBI




Konebarenbublit koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIC

KOHe6aHI/IH B UJCAJIbHOM KOHe6aTeHI)HOM KOHType:
[ q(t)=q,.sin( ot +@,)

11['{] =q;=mjmms['mr+q}ﬂ:] =]__cos|ef +q,)

®opmyita Tomcona:

T =2nVvLC

, OTKyI1a
_ 2T _ 1
T VIC

CBs13b AMIUIMTYbl 3apsJia KOHACHCATOopa C aMHHHTy,HOﬁ
CHJIbI TOKA IIpU CBO60)IHBIX QJICKTPOMArouTHLIX KOJIEOAHUSIX

B HaCaJIbHOM KoJIc0aTeIIbHOM KOHTYpC:

gm:—

6

3akoH COXPAHCHUA DHCPIruru B UACAIIBHOM KoJIe0aTeIIbHOM

KOHTYpeE:
3.5.2
3.5.3 BbIHyX1€HHbIE 3IeKTpOMarHuTHbIE Kojiebanus. Pe3onanc
[Tepemennsiii Tok. IIpon3BoacTBo, nepenaya u norpedieHue
ANEKTPUYECKON SJHEPTUU
354 . . . )
cus LIt CU- Lr-
+ = e = X — const.
2 2 2 2
CBoiicTBa 3JEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTtanus
BEKTOPOB B AJIEKTPOMArHUTHOH BOJIHE B BaKyyMe:
3.55 - -
E1Blc
3.5.6 [xana AJIEKTPOMAarHUTHBIX BOJIH. [Ipumenenune




SJICKTPOMArdMTHBIX BOJIH B TCXHUKE U 6BITy

3.6

OIITHUKA

3.6.1

IIpssMONMHENHOE PACIPOCTPAHEHHUE CBETAa B OJHOPOJIHOMU

cpene. Toueunblid uctouHuk. JIyd cBeta

3.6.2

3aKOHBI OTpaXCHUs CBETA.

a=p

ol B

Ve

3.6.3

3.6.4

3.6.5

[TocTpoenne n300pa’keHMiA B TUIOCKOM 3epKajie

3aKOHbI IPEJIOMIICHUS CBETA.

IIpenomnenue ceera:

nysina = n,sinf.

AOGCOIOTHBIN 1T0Ka3aTesb MPETOMIICHHUS:
c

Nasc = v

OTHOCHUTEIBHBIA OKA3aTENh IpCIOMIICHUA:

n, v
Norw = =
1 U2

Xox 1ydeil B mpu3Me.
1||-"'1 = 1'2 - I?].}']. = 1?2}.2
CoOTHOIIIEHHE YacTOT M COOTHOIIECHHWE JUIMH BOJH IpHU

nepexoac MOHOXPOMATHYCCKOr0 CBETa YCPE3 TIpaHULY

paszena IByX ONTHYECKUX CPel:




Ny<my )

ny

(l.ﬂp

[TonHOe BHYTpEHHEE OTpaskEeHHE.

IIpenenbHbIi yro MOJIHOTO BHYTPEHHETO OTPasKEHUS:

. 1 n;
Sinay, = =—
Noru n

C06I/Ipa}omne H pacCCuBarOUEC JIMH3LI. Tonkas nuH3a.

DoKyCHOE PaCCTOSIHUE M ONTUYECKAs CHJIa TOHKOM JIMH3BI:

3.6.6 D=—

@opmyJsia TOHKOH JIMH3bI:

_|_

Q|
| =
| -

YBenuuenue, 1aBaeMoe TUH30M:

h |fl
'=a="a

3.6.7

F\ h
f

k3

B ciiyuae paccenBaronieit JIMH3bI:

1
3.6.8 DO=F = 50'




4.1

[=—=

h |f]
H-a ¢

Xox y4a, IpOLIEANIEero JIUH3Y MO TPOU3BOJIBHBIM YIJIIOM K
e€ rmaBHOW omTuyeckoil ocu. [locTpoeHne W300pakeHUIA
TOYKH U OTPE3Ka MPSAMOU B COOMPAIOIINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMax

doroammapar Kak onTHYeckwii mpubop. [ma3z  kak

3.6.9
OINTHYECKas cUcTeMa
Wutepdepenius cera. KorepeHTHbIE HCTOYHUKHU. Y CIIOBUS
Ha0JII0IeHUs MaKCHMYMOB u MUHUMYMOB B
UHTEpQEPEHIIMOHHON  KapTUHE OT JABYX CHUH(a3HBIX
KOI'€pEHTHBIX UCTOUHHUKOB:

3.6. 3
MAaKCIIMYMBI — A =2m:'; m=0+1+2 +3
vl
MITHIIMYMEI — A=(Zm+1)—, m=0,£1,£2 £3__
2

Hudpakuus csera. udpaxnuonHas pemérka. YciaoBue
HAOJIIO/IEHUsI TJIABHBIX MAaKCUMYMOB IIpH HOPMaJlbHOM
naIeHU MOHOXPOMAaTHYECKOT0 CBETa C JUIMHOW BOJIHBI A Ha
peméTky ¢ nepuoaom d:

3.6.11

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

3.6.12 Hucnepcus cera
KBAHTOBAS ®U3UKA
KOPITYCKYJISIPHO-BOJIHOBOM 1V AJIU3M

411 ['unore3za M. ITnanka o kBantax. @opmyna [Inanka: E = hv
®otoHbl. DHeprus HoToHa:

41.2

E=h _he _
=hv = = pe




Nmmynbe ¢oToHa:

dororpdexr.  Ombitet  A.I.  CroneroBa.  3aKOHBI

4.1.3
dororddekra
YpaBHenue DitHmTeiHa 11 poTodddeKTa:
Eporona = ABBIXOJA + Eiyumay
rac,
hc
E(l)OTOHa =hv = 7'
414
hc
ABbIXOLLa = hv}cp = /1_
Kp
2
mv max
Erunmax = > = eUzan
JlaBneHue cBerta.
415 JlaBiieHne cBeTa Ha MOJHOCTHIO OTPAXKAIOIIYI0 TOBEPXHOCTh
Y Ha MOJIHOCTHIO MOTJIOHIAIOUTYI0 TOBEPXHOCTh
4.2 OU3MKA ATOMA
421 ITnanerapHas MOJENb aTOMA
[Toctynatel bopa. M3ny4yenue u nornomieHue GOTOHOB MPHU
Mepexo/ie aToMa ¢ OJHOTO YPOBHS DHEPTUU HA JPYTOMU:
he
4.2.2 hvmn = ) = |En _‘Em|
Y
JInHelyaTeie CIIEKTPBI.
4.2.3

CHCKTp ypOBHCﬁ 9HEPIUU aToOMa BOAOpOJa:




4.3

_ —13,63B

E =——, n=123 _
n*
OU3NKA ATOMHOI'O APA
431 Hyknonnas monens snpa ['eiizenOepra — MBanenko. 3apsi
o anpa. MaccoBoe uuncio siapa. M3oTormnbl
PannoakTuBHOCTS.
Aunbda-pacnan;
A A4 4
zX—>>5Y+ He
bera-pacnan.
DJeKTpOHHBIN B-pacnan:
4.3.2 N N 0
X Y+ je+v,
[To3utponnsii B-pacnan:
A A 0= , .,
s X—=0Y + jE+ v,
I'amma-n3nydenue
3aKOH paJIMOaKTUBHOTO pacnajaa:
-t
N(t) = Ny % 2T
4.3.3
ITycth M — Macca paaAMOaKTUBHOIO BellecTBa. Toraa
-t
m(t) =mgy* 2T
434 SnepHele peakuuu. [lenenne u cuHTE3 suEp




