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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBareiabHOl mporpammsel, npeacraBieHHbIx B @I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W Konnenun
npenojiaBanus yueObnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit ~ ®denepanuy,  peaqu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBL.

[Iporpamma no ¢usuke onpenensier 00s3aTeabHOE NPEIMETHOE COACPIKAHNUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCs.
[Iporpamma mno ¢Qu3uke Aa€T OpeacTaBIECHUE O LENAX, COJEpKaHUH, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMU
yuebHoro npeameta «dDuznka» Ha yriayOJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEain30BaTh
3a/layu MPOPECCUOHAILHON OpUEHTAIIMH, HAIIPABJICHO HA CO3/IaHHE YCIOBUMU JJIs
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKIbIM
OoOy4YaromMMcsi, KOTOpblE HEOOXOAUMBI I MPOJOJLKEHHs 00pa3oBaHUs B
OopraHu3anusx NpodecCUOHATLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme mo (QusMke ONpEnensioTCs IUIAHUPYEMBIE Pe3yJbTaTh
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHET0 OOIIEro o0pa3oBaHusl: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOin€HHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOM JJisi pa3pabOTKM TpeOOBaHUN K JIMYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOMBIIHMX
nporpaMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHUs Ha
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IUIAaHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (QU3MKK Ha yriayOJa&éHHOM
YPOBHE, B TOM YHCJIE€ TIPEAMETHBIC PE3YJIbTATHI IO T0JI1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJI30BaHA YUUTEIAMU (DU3UKHU JJIsl COCTABIICHUS CBOUX PAO0OYHX MPOTPamMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEAOCTAaBISCT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOANMYECKUX
MOJXO/J0B K TMpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHus 00s3aTENbHOM YaCTH CoJlepKaHus Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTyMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHu’ 00 okpyxkatoieM mupe. LLkompHBINi Kype GU3HKH — CHCTEMOOOPa3yOIuii
JUTISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busngeckoir reorpadueir u actpoHommen. Mcmonp3oBaHME W AKTHUBHOE
npUMEHEeHHEe (U3NYECKUX 3HAHWM OMPENeNUIO XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKHU, TPAHCIOPTa, OCBOCHUSA
KOCMOCAa, TOJIy4YEHUs HOBBIX MAaTepUajoB C 33aJaHHbIMM CBOWCTBaMHU. M3ydyeHue
GU3MKK BHOCUT OCHOBHOM BKIaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 MIO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (u3uKN Ha ypOBHE CpPETHETO 00I1Iero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKO, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (HU3UKH
o0beMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoea zymanumapusayuu. BEE peannsanys NPeaIosiaracT HCIOJIb30BAHKE
TYMaHUTApHOTO MOTEHIMala (U3NYECKOM HayKu, OCMBICICEHUE CBSI3U PAa3BUTHUS
¢uzukn ¢ pa3BuTHEM OOIIeCTBa, a TaKkKe C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU ITpOOIeMamMu.

Hoea npuknaonon nanpaeiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTABICHUI M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA, WU
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JIIEMEHTOB
COJEp)KaHUs, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME coJiepKaHus MTPOTPaMMbI 1O (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
IOPUHILININAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g pusuku peanuzanus 3THX
IPUHLIKAIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUN CAMOCTOSTEILHOTO HKCIIEPUMEHTA KaK
MOCTOSTHHO JieHCTBYyIomero Qaxkropa y4deOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIbHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATIBHBIE YUYCHWUYECKHE ONBITHI TMPU W3YYCHHH HOBOTO
MaTtepuana, JabopaTopHble pabOThl U pabOThI MpakTHKyMa. [Ipu 3TOM BO3MOKHBI
nBa crmocoba peanum3anuud  (U3MYECKOrO TMpakTUKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs 6o B koHie 10 u 11 knacco, 1ub0 mocie nmepBoro u
BTOPOr0 TOJIYTOJUH B KaXJIOM M3 3THX KjaccoB. BTtopoilt cmocod — 3T0
WHTErpanus padoT TPaKTUKyMa B CHCTEMYy JabOpaTOpHBIX padoOT, KOTOpHIC
MPOBOAATCSA B Mpoliecce u3yudeHus paszaena (temsl). Ilpu stom mon paboramu
MPaKTUKyMa TTOHMUMAETCsl CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme mno (Qusuke cucTeMa YYEHHYECKOro HKCIIEPUMEHTa,
7a00paTOPHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuHeM. Buioop
TEMAaTUKH JJIS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPOIlecca UCXOI1 U3 OCOOCHHOCTEH OYPOUHOIO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJIcHUE OOYyYarOUIMMHUCS YMEHHUSIMU MPOBOJUTH TPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIIMUYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEAJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yAENSETCA PEHICHUIO PACUYETHBIX W KAaueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (PU3MUYECKOU MOJENbIO, TO3BOJISIONINE MPUMEHSTh
M3YUYCHHbIC 3aKOHBbl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliesia Kypca, Tak U
WHTETpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3iesioB. [[s KayecTBEHHBIX 3aj1a4
MPUOPUTETOM SABJISIFOTCSL 3aJaHUs Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOyoIIre BbIOOpa
(bu3nYecKo MOJIENH ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIIEUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHUs JOJKEH U3Y4YaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere GU3UMKM JIOTAKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpamMMme 1o
(GU3MKEe YYEHUYECKUX ONBITOB, JIADOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM  C
NPUHIUIIOM MUHUMAJIBHOM  JOCTATOYHOCTH W  OOECIEUYUBAET IOCTAHOBKY
MEePEUYUCICHHBIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpPALMN st
UCCIICIOBAHUSI  M3Y4YaeMbIX  SIBJIEHUW W  TPOLIECCOB, HSMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHCHU.

JlabopaTopHoe 000pynOBaHHE JII YUYCHUYECKHX TPAKTHYECKUX padboT
dbopmupyeTcss B BHJIE TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeUHMBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AHAJIIOTOBBIX M IU(PPOBBIX MPUOOPOB, & TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 0011eM 00pa30BAHUU SBJISIFOTCS:

dbopMHpOBaHHEe WHTEpPECa W CTPEMJICHUS OOYYaroMMXCs K HaydHOMY
U3YYCHHUIO TPUPOJbI, Pa3BUTUE WX HMHTEIUIEKTYaldbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HaHUS U (HOpPMHpPOBaHUE
HCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepUH M (PyHIaMEHTAILHBIX 3aKOHOB (DH3HKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaHUEM (DU3UUECKUX
3HAHUU U HayYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cdepax  Oyayuiei
npoecCHOHANBHON  JESATENBHOCTU, CBSI3aHHBIX C (U3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HaIPaBJICHUH.

JlocTikeHrne 3TUX Ielield 00ecrneurnBaeTCsl PeleHUEM CIEAYIOIUX 3aa4y B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPEIHETO 00111er0 00pa3oBaHuUs:

MpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 00IUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJISpHYI0  (U3uKy,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U SJIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUM MIPUMEHSITh TEOPETUUECKUE 3HAHUS 111 OOBSICHEHUSI
bu3nYecKuX SBICHUNW B MPUPOAE M ISl NMPUHATUS TMPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nuecKoil MOJEINbI0, 3a/1ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
dbu3nyeckoil MoJeNd, aJIeKBaTHOM YCIOBUSIM 3ajJaud, B TOM YHUCJE 3ajad
WHXXEHEPHOT'0 XapaKTepa,

NOHMMaHuEe (U3MUYECKMX OCHOB M TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TMPOBEIACHUS
bU3MYeCcKX HKCIEPUMEHTOB, aHaJIM3a M HUHTEpIperanud HHpopMaIuy,
ONpeIeJICHHS TOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUU INPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;



pa3BuTHE UHTEpeca K chepam nmpodeCcCHOHANTBHON NESTEIBHOCTH, CBI3aHHON
¢ (pU3UKOM.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusznka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHusl BbIOMpaeTCss OOYYArOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepeyeHb JadopaTOPHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JENaeT BBIOOP
IPOBEJCHUS JTa0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HHIWBUIYaJTbHBIX
0COOEHHOCTEH 00YyUaIOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAs HayKa o npupojae. HayuHslil MeTo/ Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SBICHUH.

DKCIEPUMEHT M TEOopUs B Ipoliecce MOo3HaHus npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE U IU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuid  (HU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUYECKUX SIBIICHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, WJealbHAsl KUIKOCTb, HUACATBHBIN Ta3, TOUCUHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnyeckas
TEOPHSL.

Ponb m mMecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN IEATEIbHOCTH JIIOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

MN3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMHU MOCTOSHHOTO TOKAa TMIPH
MOMOIIY aHAJIOTOBBIX U IU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoH nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JaTYUKOB.

Paznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmkeHHe. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKH.

Panuyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeAHsisi CKOPOCTh, MIHOBEHHAs CKOpPOCTh) W
YCKOPEHHUE MaTepuaJbHOW TOUKH, HUX MPOEKIIMH Ha OCHU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUATBLHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOonHOe mMmaneHue. YCKOpeHue CBOOOAHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAILHON TOYKH OT BPEMEHU M MX TpaduKy.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JuHEWHas ckopocTh. [lepmom m vactora obOpareHus.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHIEHUMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUanbHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CHUIOMETP,
JBMKCHHE CHApsIOB, LIETIHbIE, IIecTepéHYaTtble W peMEHHBIE Mepenayd,
CKOPOCTHBIE JIU(DTHI.

Jlemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI ucCIeIOBaHMs IBUKEHUIA.

WnrocTpanuus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMXKEHUM C UCTIOIb30BAaHUEM MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue aABMKeHUS Tena, OPOLIEHHOIO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasrienue cCKOpoCTH MPH IBHKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHME IyTeW, TPAEGKTOPUM, CKOPOCTEH NBMKEHHUS OJHOIO U TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOIO JIBUKEHUS C IIEJIbIO ONPEENICHUsT MTHOBEHHOU
CKOPOCTH.

N3mepenne yckopeHusi npu MPsSMOJIMHEHHOM PaBHOYCKOPEHHOM IBUXEHHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUKEHUU.

N3Mepenne  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabopaTopun).

WN3yuenne nBUXKEHUS Tella, OpPOIICHHOr0 TOpu3oHTalbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLHUOHATBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBUKEHUS Tella IO OKPYXKHOCTHM C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TepUoOja OOpalleHHs] KOHMYECKOTr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHeprumaneHbie cuctemsl orcyé€ra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 17151 MaTepUaIbHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTALUOHHOW H
WHEPTHOW MAaCCBHI.

Cuna tsbxkecTd. 3aBUCHMOCTh YCKOPEHMSI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ TMOBEPXHOCTHIO IUIAHETBI W OT reorpapuyeckod IMMPOTHL. JIBUXKEHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Kertepa. [lepBas kocMudeckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUjla TPEHHUS
nokosi. Koapduument tpenusa. Cuina CONpOTUBICHUS TMPU ABUKEHUU Tela B
YKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKCHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHIMIT OTHOCUTENBHOCTH.

KaueHne IByX LHMIMHAPOB WM INAPOB PA3HOM Maccel C OJIWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEHHME  pPaBHOACHCTBYIOIIEHM  NPWIOKEHHBIX K TEIy CUI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHl, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOABEME U MTAICHUH.

L{eHTpoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKyMm.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IIPU JBMXKEHUHM OpycKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3bI O HE3aBHUCHUMOCTH BPEMEHHU JIBHXKEHHUS Opycka IO
HAKJIOHHOU INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MaccChl.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

N3yueHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne kodduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimeHTa
3aBucumocty F(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM MIJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpauieHus. llnedo cuibl.
CrnoxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

VYcroitunBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKyM.

HccnenoBanue yCIOBUM pPABHOBECUS TBEPAOrO TeEla, HMMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3akonvl cOXpaneHusn 6 MexaHuxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MaTepUaIbHbIX TOYEK. L[eHTp Macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

WMty nbC CUITbI M1 ©I3MEHEHHE UMITYJIbCA TENA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

MomeHT umiynbca MarepuanbHOM TOUkM. [IpeacraBieHue O cCoOXpaHEeHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cuipl Ha ManoM M Ha KOHEUHOM mepeMenieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW SHEPTUM MATEPUATIBHOU TOUYKHU.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CuUibl. [loTeHumaneHass >HEprus.
[TorenuuanbHast SHEprUs ynpyro aepopmupoBaHHON npykuHbl. [loTeHIMampHas
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE I1apa). Bropas
KOCMHYECKasi CKOPOCTh. TpeThs KocMuYecKasi CKOPOCTb.

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

Yipyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHeHne bepHyu U1 WACANBHOM JKUJIKOCTH KaK CIIEIACTBHE 3aKOHA
COXpaHEHUS MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, TUPOCKOM, (UrypHOEe KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOIHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia Mpu COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KUHETUYECKOM W MOTEHUHUAIBHOM SHEPIHi IIpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomeol, npaKmuKym.

M3mepenne nMiyiibea Teia o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOIEHCTBUM.

N3MepeHne KHHETUYECKON IHEPTUU TEJIa 10 TOPMO3HOMY Iy TH.

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

Onpenenenue padOThl CHIIBI TPEHHS] TP JABMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznea 3. MosekyasipHas pu3uKa U TePMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopull.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
ompiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmKeHHE. XapakTep
JBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH U TBEPIBIX TeNl U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ATHX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

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

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

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcalbHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
MIPE/ICTaBIICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIOy [JaBICHHEM U  CPEIHEH KUHETUYECKOM  3HEepruei
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YPaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH HICATBHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEM
KMHETUYECKOU SHEpruei MocTynaTeIbHOro TeIIOBOrO IBUKEHUS €€ YaCTHII.

TexHHYeCKre YCTPOWCTBA M TEXHOJIOTUYECKHE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuEe HaHOMATEPHUAIIOB.

Jlemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddy3us xuakocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKYJI.

Mopnenu KpucTauInuecKuX peméToK.

HabGnroaenue u rcciieoBaHue U30IMPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanre Tmpolecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS TIPH
TEII000MEeHEe MEXKTy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUW JIs
TEPMOJIMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMBbI KaK CPEJIHHE 3HAYEHUSI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHUE HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. CamMomnpou3BOibHAS — pellakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMI:
ypaBHeHHEe MenpaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH 3HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HU3KAsl KOHIIEHTpalus 4acTHUll, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUU OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

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

Tennonepegaya  kKak  cnoco0  M3MEHEHUs  BHYTPEHHEW  3HEpPruu
TEPMOJMHAMHUYECKONM  cucTeMbl 0e3  coBepuieHus paboTel. KonBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YaelbHass W MOJISIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
TormBa. Pacu€r KkoiuMuecTBa TEIUIOTHI Npu  Temionepenade. l[lonstue 006
aanabaTHOM TIpoliecce.

[lepBblii 3aKkOH TepMOAMHAMUKU. BHyTpeHHsis »Heprus. KommdecTBo
TEIJIOTBI W paboTa Kak Mepbl HU3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI IMPOXOIUT
eIMHCTBEHHAs afanadbara. AGCONIOTHAs TeMIeparypa.

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

[TpuHuMIe! geicTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNen. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTpPOMCTBA M TEXHOJIOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3CIbHBIA W KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3ALUS «TEIJIOBBIX» OTXOJO0B C
MCIIOJIb30BaHMEM TEIUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadbaTuyecKoM pacIIupeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAECTBHBIX TEIUIOEMKOCTEH BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepeHnne yaenbHON TEIIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KATICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHcamwms. lcmapeHne W KuIleHWe. Y AelbHas
TEIJIOTa Mapoo0pa30BaHU.

HaceblllileHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJICHUS HACBIIMIEHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIEpaTypbl KUTIEHUSI OT J1aBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue n amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lmaBieHne W Kpuctaimm3anus. YJelbHas TEIUIOTAa IUIABJICHUS.
CyOnumarnmusi.

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

TemoBoe pacmupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUYMHA
TEIJIOBOTO paclIMpeHHsl Tell (Ha KAYECTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B Pa3oBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumsipasie siBinenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHUE TIPOILIECCHI:  KHUIKUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermioBoe pacipeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>KEHHOM JTaBJICHHM.

N3mepenre cuiibl TOBEPXHOCTHOTO HATSKEHMUSL.

OMNBITH C MBUTbHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumisipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

W3mepenne aOCOMIOTHOW BIaXHOCTH BO3JAyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

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

Pa3znen 4. DiekTpoauHaMuKaA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanms Tel U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, NHMAJIEKTPUKA W IMOJYIPOBOJHUKH.
DJIEMEHTApHBIN JJICKTPUYECKUM 3apsii. 3aKOH COXPAHEHUS JJIEKTPUUYECKOTO
3apsna.

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

OnexTpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsibl.

HanpsokéaHocts  anektpuueckoro  moisd.  [IpoOueiii  3apsn.  Jlunum
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MOJsA. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[loTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpsbkeHue. [loreHinumaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOrO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTU
NOTEHIMAIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUU ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepsl. [lome
PaBHOMEPHO 3apsKeHHOro mo 00bEéMy Iapa. [lose paBHOMEPHO 3apsKEHHOM
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JIMHUI HANpsXKEHHOCTH 3TUX MOJEH H
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

IIpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBHME PABHOBECHS 3aPsI/IOB.

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.

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

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsHKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUYECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DNEeKTpUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

Y CTpOMCTBO M AENCTBHE KOHAEHCATOPA OCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCaTopa OT IUIOLIAaH
IUTACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJICKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3aPSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHEpruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH IIOTEHIIMAJIOB (HampsHKEeHMST ) pu
IIOCJIEA0BATEIBHOM COCAMHEHNN KOHIEHCATOPOB.

HccenenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 231eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hanpsixenue U u DJIC £ .

3akod OMa U1 ydacTKa [EMu.

DIIEKTPUYECKOE COIIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJA ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONPOTUBIICHUE BEIIECTBA.

[locnenoBarenpHOE, MapaJUIEIbHOE, CMELIAHHOE COCAUHEHNE IPOBOJHUKOB.
Pacuér pa3BeTBn€HHbIX ekTpuueckux meneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenna.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

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

KonaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHMYECKHWE IIPOLIECCHI: aMIEPMETD,
BOJIETMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUiibl TOKA U HaIPSKEHMUS.

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

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUIOLIAAHN MOMEPEYHOr0 CEUECHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrnocoObl coelMHeHNns UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXIY MOJIOCAMH MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanye CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbsHOoro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaNpsDKEHUS ISl JIAMITBI
HaKaJIUBaHMUSI.

YBenudeHue npeesia u3sMepeHust amnepMerpa (BoiabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd IJ{C raabBaHUUECKOTO 3JIEMEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIOCAMU MCTOYHHMKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJI€3HON MOUIHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3uunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOJAUMOCTE TBEPIBIX METAIIOB. 3aBUCHUMOCThH COINPOTUBICHHUS METAJUIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOctBeHHass U IpUMECHast IIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJMTHYECKAs IHUCCOLUALMS.
Onexrponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

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

TexHu4ecKkue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHME: TIa30pa3psaHbIe
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TalbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA AJIIOMHUHMS, SJIEKTPOHHAS MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTE BJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papanes.

W ckpoBoii paspsa M IPOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

HaGmronenue amexTpoiusa.

N3mepeHne 3apsaa OTHOBAICHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUSA — TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CrnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJTMUMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCHUMOCTEU
(Gu3MYEeCKUX BEIUYMH, NPOBEPKA MPEIJOKEHHBIX TUNOTe3 (BbIOOp U3 pador,
ONMMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPIKATENBHBIX MEXIPEAMETHBIX CBSI3€l ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YUECHUEM MEN 0006 HAYUHOZ0
no3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumotesa, (u3MvecKass BEIUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, OSKCHEPUMEHT, MOJCIMPOBAHUE, MOJENb, H3MEpPEHHUE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIeW Cpe.sl,
yTUiau3anus OHOOPraHMYECKOro TOIUIMBA U BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, IOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ,
MOJIb BEULIECTBAa, MOJISIpHAsh Macca, IOJIy4eHHEe HaHOMATEepHallOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, KUJIKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, JIEKTPOIUTHYECKAS JUCCOIMAIINS, TaTbBAHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghus: BnaxxHOCTb BO3/yXa, BETPhl, 6apOMETp, TEPMOMETP.

Texnonozua: npeodpa3oBaHue ABMKEHUN C UCMOJIb30BAaHUEM MEXAHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCTOJIh30BAaHNUE 3aKOHOB COXpaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CrOpaHus, napoBasi TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
NOJIyYEHUSI COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJIYTPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBue IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUWMH. [IpyHIMO cyneprno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUU.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (IIPSIMOTrO MPOBOJHUKA, KATYIIKU 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.

MaruautHoe nose B Beuiectse. DeppoOMarHeTUKH, Napa- U THAMarHeTHKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC IIPOHCCChI: IPHUMCHCHHUC

MTOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

Kaptnna nuHWA  WMHAYKOMM ~ MarHATHOTO  TOJISL  TIOJIOCOBOTO M
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

Kaptrna nuHUI MarHuTHOM MHYKIIMH TOJIS IJTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

[eiictBrue cumbl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnronenue nBUAKEHUs MMyYKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO TMOJIA MOCTOSTHHBIX MAarHUTOB.

HccnenoBanue CBONCTB PeppOMArHETUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexmpomacHumnas uHOYKYus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BEKTOpa MarHUTHOM
uaaykiuu. OJIC wuHAyKUMU. 3aKOH 3JIEKTPOMArHUTHOW WHAyKiuu Papajes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuo Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B II€MM TOCTOSTHHOTO TOKa.
SBnenue camonnaykuuu. I1C caMOUHIYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
Me4Yb, COJICHOWU/I, 3alllUTa OT JJEKTPU3ALMHU TEJ NPU ABUKECHUUA B MATHUTHOM T10JIE
3eMJIu.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

Uccnenosanne 3aBucumoctd OJC UHAYKUUM OT CKOPOCTU W3MEHEHUS
MarHMTHOTO MOTOKA.



IIpaBuiio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenue MHIYKIUU BUXPEBOIO MATHUTHOTO TOJIS.

HccnenoBanue sIBICHUS] CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanust M BOJIHBI.

Tema 1. Mexanuueckue Koyiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUS.

["apmonmnyeckue koneOaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTUuecKoe ONMUCAHHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN U3 MX DHEPreTUYeCKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna U ¢asza konebanuil. CBsI3b aMIUITUTYIbI KOJEOAHUN HMCXOIHOU
BEJIMYMHBI C aMILTUTYJIaMU KoJieOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u uactotra koneOanuid. Ilepuon ManbiX CBOOOJHBIX KoOJieOAHMIA
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxatonux kKojaebanusx. BeiHyx)aeHHbIe KoeOanus. Pezonanc.
Pe3onancHass kpuBas. BiusHue 3aryxaHuss Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJIOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jlemoncmpayuu.

3anuce K01e0aTeIbHOTO ABUKEHHUS.

HabGnrogenne He3aBUCUMOCTH MEPHUOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILTATY/IBI.

HccnenoBanue 3aTyxarmux KojaeOaHuil 1 3aBUCUMOCTH Meproa CBOOOTHBIX
KOJICOaHHI OT COPOTHBIICHHUS.

UccnenoBanne KojebOaHWW Trpy3a Ha MacCUBHOM TNPYXKHUHE C IEIbIO
dbopmMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOaHUIX TPpy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenue pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HHUTSHOTO W MPYXUHHOTO
MasITHUKOB.

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

M3yyeHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTYXalOMINX KOJaeOaHuH.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanusi.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
ueanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHCATopa ¢ aMIUIUTYI0M CUITBI TOKA B KOJIE0ATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BrIHYyX1€HHBIE
3JIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBI TOK. MOIIHOCTE MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHWS NpU  PA3IUMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
WHIYKTUBHOCTH B LI€NM CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiii  Tpancopmatop. IlpomsBoactBo, mnepegaya U MoTpeOIeHUE
IIEKTPUYECKON SHEPTHH.

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

TexHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUM.

Mopenp 31eKTPOMAarHuTHOTO Te€HEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUSI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U PUHIMI ACHCTBUS TpaHCchopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

Nzyuenue tparnchopmaropa.

HccnenoBanre MEpEeMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIWHEHHBIC
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

HabGnronenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunbie u
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacmpoCTpaHEHHUsT W JJIMHA BOJIHBL.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XeHHE, MpeloMieHHe, MHTephEepeHUUs H
T paKIms.

3Byk. CxopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYKAOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCcTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHnus u qudpakius.

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

[IpyHIMTBI pagnuOCBsI3U U TeNEeBUACHUSA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUU.

HabGnrogenue orpaxeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u qudpakiuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOMN KoJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMJICHUE, TOJSpU3as, Tudpakiys, UHTepdepeH .

Oo6napyxeHue nHGPaKpacHOTO U yIbTPaPHOIETOBOTO U3TyUCHHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKmMuUKym.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsAMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cBera.
To4yeyHbIl HCTOYHUK CBETA.

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

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIOTHBIN MOKa3aTehb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH NPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ucnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBETa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHbIil yroyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUS.

ColOuparome U pacceuBaroiiie JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM cepuyeckoil JHH3bI OT €€ F€OMETPUM U OTHOCUTEIBHOTO
MOKA3aTes MPETOMIICHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xoa Jy4a, MPOMIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

Ontuueckue npudopsl. Pa3pemaromiast cnocodHocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kkimaccmueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBeta. JudpakiuoHHas pemérka. YCJIOBHE HaOIIOICHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapusanus ceera.

TexHuueckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JIyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MPOCBETIICHUE
OTITUKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHus1. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX IIYYKOB YEpe3 IUIOCKOMAPAJUIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEIETKH.

Hab6mronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonsipusaiuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanrie 3aBUCUMOCTH (POKYCHOIO pacCTOSIHUSA OT BellecTBa (Ha
pUMeEpPE KUJIKUX JTHH3).

N3mepenrie PoKyCHOTO pacCCTOSIHUS pacCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHusl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIECKONUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EpeHIINN 1 TTOJISIPU3AIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHIINY JIa3ePHOTO U3JIYYCHUS HA IBYX IIEISIX.

HaGmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTPA.

N3mepenue IirHbI CBETOBOUM BOJIHBI.

[Tonydyenune cnekTpa U3ITy4eHHUs] CBETOAMOMA MPU MOMOIIM AU(PPAKUHOHHOM
PELIETKMU.

Pa3znen 6. OcHOBBI CIeHIHAJIBbHON TEOPHUH OTHOCUTEIHLHOCTH.

I'panuubl  NPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CHEUUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHria.
YcioBue npuYMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKPAIICHUE JJTHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPrued U UMITYJILCOM PEISTUBUCTCKON YaCTHUIIBI. DHEPTHUS
MOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YACTHIL.

Y4eHNYeCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCcHOE TEIIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemieHus Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Oneitel A. I'. CroneTtoBa. 3akoHbl hoTodPdekra. YpaBHEHHE
OunmTerHa 11 poroaddexra. «Kpacnas rpanuma» Goroaddekra.

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

BosHOBBIE cBOMCTBa yactul. Bonnel ne bpoird. JInuHa BosiHbI 1e bpoins u
pa3Mepbl 00JacTH JIOKaJIM3alUu JABWXKYyIIeWcsa dactuubl. KopmycKymispHo-
BOJIHOBOU Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eitzendepra.

TexHHYeCKHe YCTPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTornemMeHT, (HOTONATYUK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poTod(deKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJAHUKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

UccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrossaaol [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTU CHJTBI TOKA YEPE3 CBETOAMO OT HAIIPSAKEHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynater bopa. M3nyyenue u nornonierre (pOTOHOB MPHU MEPEX0Jie aToMa
C OZJHOTO YPOBHsI DHEPI'UU HA IPYIOM.



Bunel cnexktpoB. CiekTp ypoBHEN SHEPTUU aTOMa BOJIOPOJIA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue cpeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue TMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HabGnrogenue IMHEH4aToro CuekTpa.

HccenmenoBanne CrieKTpa pa3peKEHHOIO0 aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duzuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,.

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

PannoaktuBHOCTE. Aubda-pacnaja. DIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaANMOAKTUBHOTO pacnaja. PaaunoakTWBHBIE H30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOUIETO H3IyYCHMs. BIMsHME pATMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbII POH n3inydenus. JJozumerpusi.

DHeprus CBs3M HYKJIOHOB B sifpe. Snepubie cuiibl. JledexTt maccer spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonp! perucTpalyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTAIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JIENTOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TirooHHas MOAENb aApPOHOB.

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

EnuHCcTBO PU3nyecKkoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HAHCHAsl TOMOTrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BaHUEM JO3UMETPA.

N3ydenue noriouieHust 0eTa-4acTUl] aTFOMUHHAEM.

Paszgen 8. DieMeHTBHI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHomuu. [IpUMEHMMOCTh 3aKOHOB (UBUKHA JIT OOBSICHEHHS TPUPOIBI
KOCMHUYECKHUX 00BEKTOB.

MeTtonbpl acTpOHOMUYECKUX HccaenoBaHul. COBpPEMEHHBIE ONTHYECKUE
TEJIeCKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMHUS.

Bun 3Bé3gHoro HeOa. Co3Besnmus, spKue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBUKCHHUE.

CosiHeuHas cucTema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETHUMOCTBY». 3BE3/Ibl TJIaBHOM MOCIEA0BATEIHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEJCTABICHHUS O MPOUCXOKACHUU U 3BoIonuu ColHIA U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacmpenue Beenennoit. 3akon Xa66sa. Pazberanve rajmakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3IIydeHHUE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naoniooenus.

HabGmronenus: 3B€3qHOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JJIs1 ONpEIeNIeHUs MOJI0KEeHNUs HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

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

Pu3nvecKuil NPaKTUKYM.

CnocoObl n3Mepenus: (U3NYECKUX BEIMYMH C UCIOJIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUIM (PU3NYECKUX BEITUYMH.
OueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HW3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3nUecKuX BETUYMH, NPOBEpKa MPEMJIOKEHHbIX TUIoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKHMX  paszleinax «YUYEHUYECKUUA  DKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, TPAKTHKYMY).

O06o0maromiee NOBTOPEHUE.



OO0o0uIeHNe 1 cucTeMaTH3alus COJIEp KaHUs pa3leioB Kypca «MexaHukay,
«MonekynsipHas pu3nKa U TEPMOAUHAMUKA», «DIEKTpoauHamMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnka», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHMUYECKOH c(hepax AesITeNpHOCTH YeJIOBEKa, POJIb U MECTO (DU3UKHU
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poiib GU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (Qu3NUeCKOW KapTHHE MHUpPA, MECTO (PU3NYECKON KapTHUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3M.

Nzyuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS ¢ YYETOM COJAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EU C KypcaMu
MaTE€MaTHuKH, OMOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
nO3HaHuA: SBICHHUE, HAay4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUYMHA, 3aKOH,
TeOopusi, HAOIIOAECHHE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpEHHUE,
HOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelUIeHUE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHUUYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECCTBO. BEKTOpHI M HMX NPOEKIMU HAa OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOHS TPEYTOJHHHUKOB,
oTpeJieIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIE
JIBW)KCHUS B JKUBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKH IIpU NPOU3BOIACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKDPYXKAIOIIEHM  Cpensbl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJHUILIMHE, ONTUYECKUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB Y MOJIEKYJI, KPUCTAININYECKAs! CTPYKTypa TBEPIABIX
T€JI, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKOM PpEIIETKH, CHEKTPaJbHBIN
aHaJIN3.

T'eocpaghusa: wmarHuTHblE TMOJIOCA 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHATOB, JJIEKTPOMAarHUTOB,
3NIeKTpoBUTaTeNlb SIKOOM, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTPONEpeay, 3J1€KTPOBUraTelb, pajap, paIuonpuEMHHUK, TEJIEBU30D,
anteHHa, TtenedoH, CBU-meub, ynIbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKHHOHHBIﬁ aIrrapar, BOJIOKOHHAsA OIITHKA, COJITHCYHAA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPpHAas SHEPIreTuKa U 9KOJIOI'MICCKUC aCIICKThI e€ pasBUTHAL.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yabTaTbl OCBOCHMS Yy4yeOHoOro mnpeamera «Duzukay
JIOJDKHBI OTpakaTh TOTOBHOCTH M CIOCOOHOCTH 00YyYaronIuXcsi pyKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAalUM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCUIUPEHHE >KHU3HEHHOTO
OMbITA U OMNbITA AEATEIBHOCTH B IMPOILECCE PEANN3ALNA OCHOBHBIX HAIPABICHUMN
BOCIIUTATENBHOU ESTENBHOCTH, B TOM YHCIIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMA:
e C)OPMUPOBAHHOCTH I'PAKTAHCKON MO3UIMU OOYYAIOIIErOCsl KaK aKTHBHOIO
Y OTBETCTBEHHOT'O YJIE€HA POCCUICKOI0 OOIIECTBA;
e IPUHATHE  TPAAUIMOHHBIX  OOIIEYEIOBEUECKMX TIYMaHHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;
¢ TOTOBHOCTHb BECTH COBMECTHYIO JEATENBHOCTh B MHTEPECAX TPAXKIAHCKOIO
o0miecTBa, yd4acTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHON
OpraHu3aluy;
e YMEHHUE B3aUMOJICUCTBOBATH C COLMAIBLHBIMUA HHCTUTYTAaMHU B COOTBETCTBUU
C UX (PYHKIMSMU U HA3HAYEHUEM;
¢ TOTOBHOCTh K TYMaHUTapPHOW Y BOJIOHTEPCKOU IEATENBHOCTH.
NATPUOTHYECKOr0 BOCIIMTAHUSA:
e chOPMHUPOBAHHOCTD POCCUHCKOM rpakIaHCKOU UJIECHTUYHOCTH,
NaTPpUOTU3MA;
¢ [IECHHOCTHOE OTHOWLIEHWE K TOCYIAPCTBEHHBIM CHMBOJIAM, JIOCTHKECHHIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
o c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO ITOBEICHUS;
¢ CIIOCOOHOCTh OLICHUBATh CUTYalUIO W MPUHUMAaTh OCO3HAHHBIE pELICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YUCIIE B JEATEIIBHOCTH YYEHOTO;
e OCO3HAHME JTUYHOTO BKJIa/1a B IOCTPOCHHUE YCTONYUBOIO OYIyLIETO.
ICTETHYECKOI0 BOCIIMTAHMSA:
¢3CTETUYECKOE OTHOLIEHHE K MHpPY, BKJIKOYasg JCTETUKY HAYyYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



e IHTEPEC K Pa3IMYHBIM c(hepaM mpodecCHOHATHHOU NEATebHOCTH, B TOM
YUCJ€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiel mpodeccuu B peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

¢ TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO M CAMOOOPa30BAHUIO B 00JIACTH
GbU3UKY HA IPOTSHKEHUU BCEH JKU3HM.

IKOJIOTHYECKOT0 BOCITUTAHUSA:

e chOpMHUPOBAHHOCTH JKOJOTHYECKON KYJIBTYPBI, OCO3HAHHE TJI00aTHHOTO
XapakTepa dKOJIOTHIECKHUX MPooIIeM;

o IJITAHUPOBAHUE W OCYIICCTBICHUE JEHCTBUI B OKpYyXKalIIeH cpene Ha
OCHOBE 3HaHUS IIEJIeH YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

e PAaCITUPEHHUE ONBITA ACATEIHPHOCTA JKOJIOTMYECKOW HAIMPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 0 (PU3HUKeE.

HEeHHOCTH HAYYHOTO0 MO3HAHUS:

e COOPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO pa3BUTHS (DHU3UICCKON HAYKH;

e OCO3HAHHWE IIEHHOCTH HAYYHOW JIEATEIBHOCTH, TOTOBHOCTH B IIpOIIECCE
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
NeSATEeIbHOCTh UHJIUBUIYATIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
e CAMOCTOSITEILHO  (hopMynupoBaTh M aKTyaJU3UpoOBaTh  MpoOsIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
e OTIPENETIATh IIEM JCATENbHOCTU, 33JaBaTh MapaMeTPbl U KPUTEPUH UX
JIOCTUKEHUS,
e BBISIBJIATH 3aKOHOMEPHOCTHM U MPOTUBOPEUYUST B  PacCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;
e pa3pabaThIBaTh TUIAH PEIICHUs MPOOJIEMBbI ¢ YUETOM aHaIM3a UMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
¢ BHOCUTb KOPPEKTHUBBI B  JI€ATEJIIBHOCTh, OIICHUBATh COOTBETCTBHUE
pPE3YyIAbTATOB 1IEJISIM, OLIEHUBATH PUCKHU MOCIEACTBUN 1€ TENHHOCTH;
e KOOPAMHUPOBATh M  BBHINOJHATH pPabOTy B  YCIOBHSIX PEATbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
e pPa3BUBATh KPEATUBHOE MBIIIUICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBbIe ucciaeaoBarebCKHe IeHCTBUA:
e BJIQJIETh HAYYHOW TEPMHHOJIOTHEHN, KIIOUEBBIMU MOHSITUSMHU M METOJIAMH
buznueckoil HayKu;



e BJIaJIETh HaBBIKAMH YYEOHO-UCCIEA0BATENBCKON U MMPOEKTHOM JESITEIbHOCTH
B 00J1aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOWCKY  METOJOB  pemieHus  3agady  (U3MYECKOTO  COACpIKaHMUSA,
IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IO3HAHNUS;

*BJIQJIETh BHJAMU JAEATEIBHOCTH IO IOJyYEHHUIO HOBOTO 3HAHMS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHUIO U MPUMEHEHUIO B PA3TUYHBIX YUEOHBIX
CUTyalUsiX, B TOM YHUCJI€ MPH CO3JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

* BBISIBJISITh IIPUUMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajaauy,
BBIIBUTAaTh TUIOTE3y €€ pEIIeHUs, HaxoQuThb apryMeHTbl Jid
JIOKa3aTesIbCTBa CBOMX YTBEP)KICHHM, 3a/JaBaTh NMapamMeTpbl U KPUTEPUU
pEILICHHS;

e AHAIN3UPOBATH IIOJIyYCHHBIE B XOJE€ pELICHUA 33aJa4d PE3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JJOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBHSIX;

eCTaBUTh M (OpMyIHMpOBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOMN
NEeSATEIbHOCTH, B TOM YHCIIE TPU U3YUYECHHUH (DU3UKH;

e 1aBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIN OMIBIT;

eyMETh MEPEHOCUTh 3HAHUA MO (U3UKE B NPAKTHUECKYIO 00JIacTb
KU3HEIEATEIIbHOCTH;

e YMETh MHTETPUPOBATH 3HAHMS U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

e BBIJIBUTaTh HOBBIE UJIEH, IIPEIIaraTh OPUTMHAIIBHBIE TTOAXO/IbI U PEILECHUS;

e CTaBUTb MIPOOJIEMBI U 3a]1a4H, JOMYCKAIOIUE aIbTEPHATUBHBIE PEIICHHUS.

Pabora c nndopmanueii:

e BJIaJIETh HAaBBIKAMU TNOJY4YECHHS] MHPOPMALIMKU (PU3HUECKOTO COAECPIKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbBHO OCYIIECTBISATh IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOPMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

e OLICHUBATh JIOCTOBEPHOCTh MH(OpPMAIUY;

¢ ICMIOJB30BATh  CPEACTBA HMH(POPMALIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTM B  PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CcoOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PeCcypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHOW O€30I1aCHOCTH;

e CO3/1aBaTh TEKCTHI (PU3UYECKOTO COJEpPk aHUS B Pa3NMUHBIX (QopMarax c
yu€TOM Ha3HayeHHs: WHGOpPMalUMKU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (POPMY IPEICTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe JeHCTBHS:



¢ OCYIIECTBJISATh OOIIEHME Ha YpokKax (U3MKM U BO BHEYPOUHOU
NeSITEIbHOCTH;

e pacrmo3HaBaTh NPEANOCHUIKM KOHGIMKTHBIX CHUTyalluii W CMAr4ath
KOH(JIMKTHI;

e pa3BEPHYTO M JIOTMYHO M3JaraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

e IOHUMATh M MCIIOJIB30BATh NMPEUMYIIECTBA KOMAHIHON U MHIWBUIYaTbHOM
paboTHI;

 BBIOMpATh TEMATUKY M METOJbl COBMECTHBIX JAECUCTBUN C y4y€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJIeHa KOJUIEKTHBA,

e IPUHUMATh 1EIM COBMECTHOM JESATEIbHOCTH, OpPraHU30BBIBATH W
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
JEHCTBUM, pacpeessaTh pojid ¢ y4€TOM MHEHUM YJaCTHUKOB, 00CYX/aTh
pe3yJIbTaThl COBMECTHOU padOTHI;

e OIICHMBATh KAaueCTBO CBOETO BKJIaJa M KaXAOTO YYacCTHHKA KOMaHIBI B
o0 pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

e IpE/JIaraTh HOBBIC TIPOCKTHI, OIICHWBATh WACH C TIO3WIIMH HOBU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

* OCYLIECTBIISITh O3UTHBHOE CTPATETMYECKOE TIOBEJECHUE B Pa3IMYHbIX

CUTyallusX, TMpOSBIATH  TBOPYECTBO U  BOOOpaxkeHUE,  OBbITh
WHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

 CAMOCTOATEIBHO OCYLIECTBIIATH MO3HABATEIbHYIO ACSITEIbHOCTh B 00JACTH
(GU3UKK U ACTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTABUTh U (POPMYJIHPOBATH
COOCTBCHHEIC 3a]1a4H;

e CAMOCTOSITEIBHO COCTABJIATH IIJIAH PELIEHUS PACYETHBIX M KAYECTBEHHBIX
3aJa4, TUIaH BBIMOJIHEHUS MPAKTUUYECKOM pabOThl ¢ YYETOM UMEIOUIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

e 1aBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

e PACIMPSTh PAMKH Y4E€OHOTO MpeIMeTa Ha OCHOBE JTUUHBIX MPEIOYTECHHI;

e ICTIATh OCO3HAHHBIA BHIOOP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

e OLICHUBATh MPUOOPETEHHBIN OIIBIT;

e CIIOCOOCTBOBATh (POPMUPOBAHUIO W TIPOSBICHUIO 3PYIUMLUMUA B 00JaCTH
($U3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTElIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:



e 1aBaTh OLIEHKY HOBBIM CHUTYaI[UsiIM, BHOCUTh KOPPEKTUBBI B ACSITEIbHOCTD,
OLIEHUBATh COOTBETCTBHUE PE3YIbTATOB LEISM;
eBIIQJICTh HABBIKAMH  TIO3HABATENIbHOM  pediekcun Kak  OCO3HAHHS
COBEpIIAEMBIX JEMCTBUI U MBICIUTEIbHBIX MIPOLIECCOB, UX PE3YJIBTATOB U
OCHOBaHMUI;
¢ ICTIOJIB30BaTh MPUEMBI PeIICKCHH JJIsi OLIEHKUA CUTYalliH, BEIOOpa BEPHOTO
peleHus;
e YMETh OLICHUBaTh PUCKU U CBOEBPEMEHHO NPUHUMATh PEIICHHUS IO HUX
CHMIKEHHUIO;
e [PUHUMATh MOTUBBl U apryMEHTBl APYTUX IPU aHAIU3E PE3yIbTATOB
JeSITEIbHOCTH;
e IPUHUMATH €051, TOHUMAsi CBOM HEJJOCTATKU U JIOCTOUHCTBA;
e IPUHUMATh MOTUBbI WU apryMEHTBl APYTUX MpPU aHAIMU3E PEe3yIbTaTOB
NESITEIIbHOCTH;
e IPU3HABATH CBOE MPABO U MPAaBO JPYTHX Ha OIIHNOKH.
B mporecce AOCTHXKEHUS JMYHOCTHBIX PE3YNBTATOB OCBOCHUS MPOTPAMMBI IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHUd Yy O0O0y4aroluxcs

COBEPIIECHCTBYETCS AMOLMOHAJIbHBIN UHTEIUIEKT, MIPEANOIararonuii
c(hOpMHUPOBAHHOCT:
e CAMOCO3HAHHS, BKJIFOYAIOIIETO CIIOCOOHOCTH MMOHUMATh CBOE

HYMOITMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
AMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e CAMOPETYJIUPOBAHMS, BKJIIOYAIONMIETO0 CAMOKOHTPOJb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHUE, CIIOCOOHOCTH aalTUPOBATHCS K
OMOITMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHyTPEHHEW MOTUBAIINH, BKIIOYAIOIICH CTPEMIICHHE K JTOCTHUKEHUIO TIEIH U
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATb, MUCXOMIS W3
CBOMX BO3MOXKHOCTEH;

e OMITATHH, BKJIIOYAIOIICH  CIIOCOOHOCTh  TOHHMMATh  AMOITMOHAILHOE
COCTOSIHUE JPYTHX, YYWUTHIBATH €ro TPH OCYIICCTBICHHWH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

e COLIMATBHBIX ~ HABBIKOB,  BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAaWBATh
OTHONIICHUS C JAPYTHMMH JIIOJIbMH, 3a00THTHCS, MPOSBIATH HHTEPEC U
paspemarb KOH(IUKTHI.

[TPEAMETHBIE PE3VJIbTATBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JTOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHHUIA:

e IOHUMATh POJIb  (U3UKA B  DKOHOMHYECKOW, TEXHOJOTUYECKOH,
HKOJIOTUYECKOM, COIMAIbHOW M OATHYECKOM cdepax JesaTeTbHOCTH
4eJioBeKa, POJb U MECTO (U3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUpa,
3HaYCHHE OIHUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIUN  (QU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3MKU M TEPMOAMHAMUKH, POJIb (PU3UYECKON TEOpUU B
dbopMHUpOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

e pa3JIMYaTh YCJIOBHS MPUMEHUMOCTH MOJIEIeH (PU3MUYECKUX TN U MPOIIECCOB
(stBICHMIT): WHEpIMANIbHAS CHCTeMa OTCuéTa, aOCONIOTHO TBEPAOE TEJo,
MaTepualibHas TOYKa, PABHOYCKOPEHHOE JIBUKEHUE, CBOOOIHOE MaJICHHUE,
aOCOJIFOTHO yTIpyTras jaedopmalus, aOCOJIOTHO YIPYyroe U abCOIIOTHO
HEYIIPpYyroe CTOJIKHOBEHHMS, MOJIENIN Ta3a, XUIAKOCTU U TBEPIOTO
(KpUCTAIIIMYECKOr0) Tea, UIealIbHbIA T'a3, TOUCUHBIN 3apsijl, OJHOPOIHOE
AIEKTPUYECKOE TOJIE;

e pa3nuyYaTh yYCIOBUA (TpaHUIIbl, OO0JACTH) NPUMEHUMOCTH (PUBHUUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

e AHAIM3UPOBATH U OOBSACHITH MEXAaHUYECKUE TMPOLECChl W  SBIICHMUS,
WCIIOJIb3Ys OCHOBHBIE MOJIOKEHUSI ¥ 3aKOHBI MEXAaHUKH (OTHOCUTEIBLHOCTD
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumnes 1Jis CKOPOCTH M TEepeMeEIIeHUs,
3akOHbl HprooTOHA, npUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHHUSI UMITYJIbCA U MEXaHUYECKOU
SHEPI'uM, CBsI3b PaOOTHI CUJIBI C MU3MEHEHHUEM MEXAaHUYECKOW JHEpPTruu,
yCIIOBUSI PaBHOBECHS TBEPJOTO Tejia), MPU OSTOM HUCIOJIB30BATh
MaTeMaTU4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBATh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BTOporo
U TPEThEro 3akOHOB HBIOTOHA, 3aKOHOB COXPAHEHUS HMITyJIbCa U
MEXaHUYECKOM IHEPTUU, 3aKOHA BCEMUPHOTO TATOTEHUS,;

e AHAJIU3UPOBATh M OOBSCHATH TEIUIOBBIE TMPOIIECCHl U SIBJICHUS, UCIOJIb3YS
ocHoBHble modokeHns MKT wu 3akoHBI MOJEKYISIpHOW (UBHKH U
TepMOJMHAMHUKU (CBSA3b JIaBJCHUSA HJEAJBLHOIO Ta3za Cco CpeaHen
KUHETUYECKOW HDHEPrUEr TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CpPEIHEW KHUHETUYECKOU
SHEPruel TEMJIOBOTO ABMYKEHHS €r0 YacTHll, CBSI3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUMEeW MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH



COXPAHEHMSI PHEPIMU B TEIUIOBBIX MPOIECCaxX), IPU ATOM HUCIOIb30BaTh
MaTeMaTU4YECKOe BBIpaXKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
IIPUMEHMMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

e AHAJIU3UPOBATH U OOBSICHATH JIEKTPUUECKUE SIBJICHUS, UCIIOJIb3YsI OCHOBHBIE
MOJIOKEHUS W 3aKOHBI  DJIGKTPOAMHAMHUKH  (3aKOH  COXPaHEHHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIIUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIsA, MPUHLIUI CYNEPHO3UIMHU DICKTPUUECKUX
MOJIEN, TP ATOM YyKa3blBas YCJIOBUS NPUMEHMMOCTH 3akoHa Kyrona, a
TaKX€ NPAKTUYECKU BAXKHBIE COOTHOIIEHHUS: 3aKOHbI OMa sl ydacTka
UenyM WU JJId 3aMKHYTOM JJIEKTPUYECKOM IMenu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apazes A 31eKTpoIu3a);

e ONMKCHIBATh (PUBUYECKUE TMPOILIECChl U SBJICHUS, WCIOJIb3YSl BEJIUYHUHBI:
MEPEMEIICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJILC T€JIa U CUCTEMBI TEN, CUIIA,
MOMEHT CHWJIbl, [JaBJI€HUE, NOTEHUUAIbHAS DSHEPrUs, KUHETUYECKas
AHEPrusi, MEXaHWuyecKas SHeprus, padoTa CWibl, LIEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CHJIa TSKECTH, CHJIa YHOPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHUCTBHUS Tena ¢ 3eMi€il BOIM3M €€ MOBEPXHOCTH,
9HEprus ymnpyroi jgedopmaiu MPYKUHBI, KOJIHMYECTBO TEIUIOTHI,
abCoJIoTHAs TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ wuaeansHOro TEMIoBOrO
JBUTATEIISA; AIEKTPUUECKOE TO0JIE, HAIPSKEHHOCTD 3JIEKTPUYECKOTO TOJI,
HaNpspKEHHOCTh TOJISE TOYEYHOTO 3apsija WM 3apsKeHHOro miapa B
BAKYyME U B [JUAJEKTPUKE, MOTECHIHAIT 3JIEKTPOCTATUYECKOTO MOJIs,
Pa3HOCTh  MOTEHLMANOB, JJEKTPOABWKYyLIas CWja, CWiIa  TOKa,
HaMpspKeHWE, MOIIHOCTh  TOKa, OJJEKTpUuYeckas €EMKOCTh IIJIOCKOTO
KOHJICHCATOpa, COMPOTHBIICHHE yYacTKa LENHU C MOCJIEI0BAaTECIbHBIM U
napajuielIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI AJIEKTPUUECKOTO MOJIs
KOHJIEHCATOPa;

e OOBACHATH OCOOCHHOCTH MPOTEKaHUsI (PU3NUYECKUX SBJICHUN: MEXaHUYECKOE
JBUKEHUE, TEIJIOBOE JABM)KEHUE YaCTHI] BEILIECTBA, TEILNIOBOE PABHOBECHE,
OpoyHOBCcKOe  nBIKeHHE, 1uddy3usi, ucnapeHue, KUIICHHEe U
KOHJICHCAIUsl, I[UIABJICHUE W  KPUCTAJIM3alUs, HaIpaBICHHOCTb
TerIonepeaayu, JAEKTpU3alns Tel, SKBUIMOTCHIIMAIbHOCTh MMOBEPXHOCTU
3apsKEHHOTO TTPOBOHUKA;

e POBOJINTH HCCIICOBAHUE 3aBUCUMOCTH OJIHOM (DM3MUECKOW BEITUYUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NIPU  OTOM
KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATH pE3YyJIbTaThl MOJTYYSCHHOU
3aBUCUMOCTH (U3WYECKUX BEJIWYMH B BHUAE TpaduKoB ¢ Y4ETOM



a0COJIFOTHBIX MOTPENTHOCTEN U3MEPEHUM, JIeTIaTh BBIBOBI 110 pe3yJbTaTam
UCCJIEI0BAHNUS;

¢ MPOBOJINTh KOCBEHHBIC M3MEpPEHUsS (U3MYECKUX BEIWYWH, IPU OTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJlT U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

 IPOBOJIUTH OMNBITHI MO MPOBEPKE MPEITIOKEHHON TUIOTE3bl: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIYYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEAJIOKEHHOU
TUIIOTESBI;

e COOMIOAATH MpaBuiia OE30MACHOTO TPy/Aa MPHU MPOBEICHUU HUCCIEIOBAHUM B
pamMkax  y4yeOHOro  OKCIepUMEHTa, MpakTUKymMa U  ydeOHo-
HCCIIEIOBATENIbCKOM M IPOEKTHOM JIEITEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTETLHBIX YCTPOUCTB U 1a00paTOPHOTO 000pYA0OBAHUS;

epE€lIaTh pACUETHBIE 3aJaYd C SBHO 3aJlaHHOW M HESIBHO 3aJlaHHOU
(u3MYEeCcKOl MOJENIbI0: Ha OCHOBAHMM aHAJIW3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (Qu3MUECKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3a/auu,
NPUMEHSITh  (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHM M  IOCTYJIAThl
bu3MYecKuX TEOpUd NPU UCIHOJIL30BAHUU MATEeMaTHUYECKHUX METOJ/I0B
peLIeHUs 3a/1a4, IPOBOJUTH PACUYETHl HA OCHOBAHUH UMEIOIINXCS JTaHHBIX,
aHaJTU3UPOBAaTh PE3yJbTaThl U KOPPEKTHUPOBATH METOMABI PEIICHUs C
Y4€TOM IMOITYYEHHBIX PE3YJIbTATOB;

e pelIaTh KaU€CTBEHHBIE 3a/1a4u, TPEOYyIOLMe MPUMEHEHHUS 3HAHUHN U3 pPa3HbIX
paszenoB Kypca (U3MKHA, a TaKKe HWHTETPAalMd 3HAHUM W3 JIPYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATH JIOTHUECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3AKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

¢ ICTIONIb30BATh ~TEOPETUYECKHE 3HAHUS I  OOBSCHEHHUS OCHOBHBIX
MPUHITUTIOB PabOTHI U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB;

e MPUBOAUTHL IPUMEPHI BKJIAJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

e AHAJIM3UPOBATHh W OIICHUBATH TOCIEJCTBUS OBITOBON M MPOM3BOJCTBEHHOMN
NeATEIbHOCTH 4YEJOBEeKa, CBA3aHHOM C (PU3MYECKHUMHU MPOLECcCaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHaILHOM
MPUPOJIONIONIB30BAHUY, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAayKM MW TEXHOJIOTMH JUIsl JaJbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00I11eCTBa;



e IPUMEHSATH pa3IMyHbIe CHOCOOBI paboOThl ¢ WH(pOpManuend (GUINIECKOTOo
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOUCKA, NepepalOTKU U NPEAbsSBICHUA Y4YEOHOH U
HAy4YHO-IIOMYJISIPHON MH(OpMALIUU, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUN
uHbOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHBIX HCTOYHHMKOB, KPHUTHYECKU
aHAIM3UpOBaTh  MOJy4daeMmMylro  HH(pOpMalMio W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

e IPOSIBJIATH OpraHHU3allOHHBIE U [IO3HABaTEJIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWKW B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX paboT;

epaboTaTh B TpYIIE C MCIOJIHEHUEM pA3JIMYHBIX COLMAIBHBIX pPOJIEH,
IUTAHUPOBATh pabOTy TPYMIIbI, PALIMOHAIBHO PaclpeAesiTh ACITEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHWBATh BKIJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE PAaCCMAaTPUBAEMOM MTPOOIEMBI;

e IPOSIBIISATh MOTUBALIMIO K Oyaynieil mpoecCHOHaIbHON AESTENbHOCTH 10
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il knacce npeaMeTHbIe pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00Y4ArOIIUXCS YMEHU:

e IOHUMATh POJIb PU3UKHU B IKOHOMUYECKOU, TEXHOJIOTUYECKOM, COLIMaIbHON
U ATUYECKOMN cdepax NesTeTbHOCTH 4YelIOBEKa, POJib U MeCTO (DU3UKU B
COBPEMEHHOW HAYYHOW KapTUHE MHUPA, POJIb ACTPOHOMHUU B IPAKTHYECKOMN
NeATEIbHOCTH YeJIOBEKAa U JalbHEHIIeM Hay4YHO-TEXHUYECKOM PAa3BUTHH,
3HAUCHHUE OINUCATEIBHON, CHUCTEMATHU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIMHA (HU3UYECKOM TEOPHH — DJICKTPOJIUHAMUKH,
CHEelUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3MKH, POJIb
¢u3znueckoil Teopur B (POPMHUPOBAHMHU MPEIACTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOM KapTHHBI MHpa B OOLIEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE;

e pa3nMyaTh YCJIOBUS MPUMEHUMOCTH MOJeNel (PU3NYECKUX Tell U MPOIECCOB
(s1BJI€HUIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHUYECKHUE KOJIeOaHUs, MaTEeMaTUUYECKUN MAasTHUK, WJI€aJbHBIMI
PY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJeaIbHBINA
KoJIe0aTeNIbHBIN KOHTYp, TOHKasl IWH3a, MOJIeJIel aTOMa, aTOMHOTO si7jpa U
KBAaHTOBOM MOJIC/IM CBETA;

e pa3ivyaTh YCIOBUS (TpaHULBl, O0JACTH) NPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMIA XapakTep (QyHIaMEHTaJbHbIX 3aKOHOB U
OTrpaHUYEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



e AHAIM3UPOBATh U OOBICHITH DJICKTPOMArHUTHBIC MPOIECCHl U SBIICHUSA,
UCIIOJB3Y OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsiaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBI  TOKa,  TOCTyJaThl  CHEIUAJbHOH  TEOpUU
OTHOCUTEIBHOCTH DUHINTEHHA);

e AHAJIU3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHl U SBJICHUSI, UCIIOJIb3YSI
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
dororddekra, mepBed W BTOpOM mocTynaTel bopa, mpuHLUI
COOTHOILIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHBI COXpaHEHUS
3apsiI0OBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOaKTUBHOTO pacmaia);

e ONMKCHIBATh (PUBUYECKUE TIPOILIECChl U SBJICHUS, MCIOJIb3YS BEIUYUHBI:
HaNpPsHKEHHOCTD AJIEKTPUUYECKOTO MOJIS, MOTEHIMAT 3JIEKTPOCTATUUECKOTO
MOJIsl, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEJISATUBUCTCKUNA UMIYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

e O0BSCHATH OCOOEHHOCTH MIPOTEKAHUS buznuecknx SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIWS, CAMOMHIYKIUS, PE30HAHC, HHTep(]epeHIIHs
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHIUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

e OTIPEICTISATh HAMNpPaBICHUE HWHIYKIIMU MArHUTHOTO TIOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

e CTPOUTH U300paKEHUE, CO31aBAEMOE TNIOCKUM 3€PKAJIOM, TOHKOW JTMH30M, U
pPacCUUTHIBATh €r0 XapaKTEPUCTUKHU;

e IPUMEHATh OCHOBOIIOJIATAIONINE ACTPOHOMUYECKUE TMOHATHUS, TEOPUHU H
3aKOHBI JJI1 aHalu3a M OOBACHEHUS (U3UYECKUX IPOIECCOB,
MPOUCXOAAIINX B 3BE3MAaX, B 3BE3AHBIX CHUCTEMAaxX, B MEKTaJaKTHUUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;

e IPOBOJNTH HMCCJICIOBAHUE 3aBUCUMOCTEH  (PU3WYECKUX BEIUYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW 3aBUCHMOCTH



¢usznyeckux BeMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHHH, JellaTb  BBIBOABI 1O  PE3yJIbTaTaMm
UCCJIEI0BAHNUS;

* IPOBOJUTh KOCBEHHBIE HM3MEpPEHHUs (U3NYECKUX BEIUYMH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIA METOJ| M3MEPEHUs, OLICHUBATh AOCONIIOTHBIE U
OTHOCHUTEJbHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

e IPOBOJIMTH OMBITHI 10 MPOBEPKE MNPEIJIOKEHHOM THIIOTE3bI: IUIAHUPOBAThH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJlyYEHHBIE PE3yJbTaThl U JENaTh BBIBOJ O CTaTyce IMpPenoKEHHOU
TUIIOTE3BI;

e OIIMCHIBATh METO/IbI OJIYYEHHS] HAYYHBIX aCTPOHOMUYECKHUX 3HAHHIA;

e COOMIOIATH MpaBuiia 0€30MacHOro TpyAa MPH MPOBEICHUU HCCIEAOBAHUN B
pamMKax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4eOHo-
UCCJIEIOBATENBCKOW W IPOEKTHOM JEATEIBHOCTH C MCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

epemIaTh pACUETHBIE 3aJa4M C SBHO 33JaHHOW W HESIBHO 33JaHHOMU
(Gu3MYecKOol MOJENbl0: HAa OCHOBAaHMU aHajlu3a YCJIOBHS BbIOMpATH
¢usznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJauyd, MPUMEHSThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NUECKUX TEOpU
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUS  3ajad,
IPOBOJUTH PACUETHl HA OCHOBAHWU UMEIOIIUXCS JAaHHBIX, aHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEUICHUS C YYETOM IOJIYYEHHBIX
pE3yNbTATOB;

e pelIaTh KaueCTBEHHBIE 33/1a4H, TpeOyIolue MPUMEHEHNS 3HAaHUH U3 pa3HbIX
pa3zenoB Kypca (M3MKHA, a TaKXe HWHTErpaly 3HAHUM U3 JIPYTrUx
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHUECKYIO
LEMOYKY PACCyKJICHUI C ONIOPOil HAa U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

¢ ICTIOJIb30BATh  TEOPETUYECKHE 3HAHUS [ OOBSCHEHHUS OCHOBHBIX
NPUHIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

* IPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKUX U 3apYyOEKHBIX yUEHBIX-(DHU3UKOB
B pa3BUTHE HAayKd, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

e AHAJIU3UPOBATHh U OLICHUBATH MOCIEJCTBUSA OBITOBOM M MPOU3BOJCTBEHHOMN
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKUMH IpOLIecCaMu, C
MO3UINI SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOAOIIOIB30BAHUH, @ TAKKE PasyMHOM HCIIOJIb30BAHUH JTOCTHXKEHHIM



HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;

 IPUMEHSTH pa3IMyHbIe CHOCOOBI paboThl ¢ MHpopMarueill (HU3NIecKoro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(POPMAI[MOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepabOTKU U TMPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMyro  HMHQOpMAIM0 U OLIEHHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a NCTOYHUKA HH(POPMAIIUH;

o IPOSIBIISATH OpraHU3alHOHHBIE U [I03HABATEIIbHBIE YMEHUS
CaMOCTOSITEJILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yU€OHO-UCCIEI0BATENCKUX padoT;

epaboTaThb B TpyHIE C HCIHOJHEHUEM PA3IHYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH Pa0OTy IPYIIIbI, PALIMOHATIBLHO PACHIPENEATh AeSTENbHOCTD
B HECTAHJAPTHBIX CUTYyalMsX, aJ€KBAaTHO OLEHUBATH BKJIaJ KaXIOIrO W3
YYaCTHUKOB TPYIIIBI B pEUICHUE pacCMaTPUBAEMOM MTPOOIIEMBI;

* IPOSIBJIATh MOTHBALMIO K Oynymied mpodecCHOHANbHOU NeATENbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabubie IlpakTnueckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pasnen 1. HAYUHBIM METO/ ITO3HAHUS IIPUPO/IBI
1.1 Hayunblii MeTOT TO3HAHUS TPUPOIBI 6 bubmmorexa [TOK
' A A prpoa https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 6
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
. K 1 1
21 HHEMATHE 0 https:/m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22| Jumawika 10 https://m.edsoo.ru/f16b68d7
" bubnuoteka [JOK
23 Cramika Teéprioro Tena . : https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
24 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1 hitps:/m.cdsoo.ru/f16b68d7
Hroro no paszneny 35
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
bubmuorexa [JOK
. i 1 1
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUH 5 hitps/m.cdsoo.ru/f16b68d7
bu6mmoreka [JOK
3.2 TepmoanHamuka. TernoBsle MalIMHBI 20 1 hitps/m.cdsoo.ru/f16b68d7
3.3 Arperarnble cocTossHMs BeniecTBa. Da3oBbie 14 1 bubnmnoreka [JOK




TIEPEXOJIbI https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Pa3nen 4. JIEKTPOIUHAMUKA
bubmuorexa [JOK
41 MEKTPHECKoe moxe 24 https://m.edsoo.ru/f16b68d7
. . bu6mmoreka [IOK
4.2 [ToCcTOAHHBIN JIEKTPUUECKUN TOK 24 hitps-//m.cdsoo.ru/f16b68d7
bubmuoreka [JOK
4.3 Toxu B pasnuambIx cpenax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Paznen 5. PUBMYECKUN TIPAKTUKYM
. bubmuorexa [JOK
> Pr3HIECKHI IPAKTUKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmoreka [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16




11 KJIACC

KoanuyecTBo 4acoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazpen 1. JIEKTPOANHAMUKA
bu6mmoreka [IOK
L1 Marnurioe none 14 https://m.edsoo.ru/39859f1
bubmuorexa [JOK
1.2 1 1
UICKTPOMAHHTHAS MK 3 https://m.eds0o.ru/39859ef1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUWS U BOJIHbBI
bu6mmoreka [IOK
2.1 M 1
CXAMIICCKAC KONCOAHS 0 https://m.eds00.ru/39859ef1
bu6mmoreka [IOK
2.2 1
DNeKTPOMarHUTHHIE KOJIeOaHUS 5 https://m.eds00.ru/39859¢f1
)3 MexaHn4ecKHe U AIEKTPOMAarHUTHBIE 10 | bubnuotexa [JOK
' BOJIHEI https://m.edsoo.ru/39859¢f1
2.4 Onrruka 25 1 bubmorera [JOK
https://m.eds00.ru/39859¢f1
Hroro no pazgeny 60

Pazzea 3. OCHOBBI CIIEIIMAJILHON TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuosst CTO

5

1

bu6mmorexa [IOK
https://m.edsoo.ru/39859¢ef1

Uroro no pazgeny




Paznesn 4. KBAHTOBAS ®PU3UKA

4.1 KopryckyIsspHO-BOJTHOBOM Ayaan3M 15 bubmorexa HOK
' PHYCRYIp Y https://m.eds00.ru/39859f1
bu6mmoreka [IOK
4.2 () 5
HSHKa aroma https://m.eds00.ru/39859f1
43 ®du3uKa aTOMHOTO S/Ipa U SJIEMEHTapHBIX 5 bubnuorexa [JOK
) YaCTHI] https://m.edsoo.ru/39859f1
Hroro no pazgeny 25

Pazpea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

bu6mmoreka [IOK
5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 12 https://m.edsoo.ru/39859¢f1
Hroro no pazneny 12
Pazgen 6. PU3HUECKHIN MIPAKTUKYM
. bubnuorexa [JOK
6.1 PusHIeCKHit IPAKTHKYM 16 16 https://m.edsoo.ru/39859¢f1
Hroro no paszneny 16
Paznea 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHne
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnorexka [JOK
) NeSITeIbHOCTH, IPUOOPETEHHOTO NPU https://m.edsoo.ru/39859¢f1
u3yyeHnu kypca gusuku 10 — 11 kmaccon
Uroro no pazgeny 15
bubmuoreka [JOK
P 1
CICPBHOC Bpertt 0 https:/m.edsoo.ru/39859f 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTnuyeckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
| dusnka — pyHAaMEHTaTbHAs HayKa O | Bu6mumoteka [JOK
pUpoLE https://m.edsoo.ru/1beef346
) Hayunslit MeTO IO3HAHUSA U METOABI | bubnuoreka [IOK
UCCIIeIOBaHMS (PU3NICCKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKCIIEpUMEHT U TEOpUs B MpoLeCcCe
P P P bubnuoreka [{OK
3 Mo3HaHus pupoabl. Habmonenne u 1
https://m.edsoo.ru/34c49931
9KCIIEPUMEHT B (PHU3UKeE
4 CniocoObl u3mMepeHus HU3nIecKux | bubmmoreka [JOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCOI0THAs U OTHOCUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f18fda3
BEITUYUH
MonenupoBanue B ¢puzuke. Poib u
6 MecTO (PU3UKU B GOPMUPOBAHUN | bubmuoreka [IOK
COBPEMEHHOM HAYYHOW KapTHHBI MHPA, https://m.edsoo.ru/eabbded1
B MIPAKTUUECKON JIEATEILHOCTH JIIOIeH
Mexanunueckoe aBuxeHue. Cucrema
7 orcuera. OTHOCUTEIBHOCTD 1 bubnunorexa LIOK
MEXaHU4eCKOro aBuxeHus. [Ipsmas u https://m.edsoo.ru/e9a52{02
oOpaTHas 3a/1a4u MEXaHUKH
8 Paaguyc-BekTop MarepuanibHON TOUKH, 1 bubnmnorexa [JOK




€T0 IMPOCKIMKU HAa OCH KOOpAMWHAT.

Tpaekropus. [lepemenienune. CKOpocTb.

Hx npoexknuu Ha OCH KOOpAWHAT

PaBHOMepHOE NIpsIMOJIMHEHOE
neuxenue. ['paduueckoe onucanue

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

bub6nmoreka [IOK

? PaBHOMEPHOTO MPAMOJUHEHHOTO https://m.edsoo.ru/89ba7190
JIBI>KECHUS

10 CrioxxeHue nepeMereHnii 1 CKOpocTeil. bubmmoreka [JOK
Pemenue 3amau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE 1BUKEHUE.

1 MrHoBeHHas: CKOPOCTh. Y CKOPEHHE. Bbu6mmoteka [JOK
[IpsimonHENHOE NBUKEHUE C https://m.edsoo.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanme

12 MPSAMOJIMHEMHOTO JBHXKEHUS C bubnnorexa [IOK

https://m.edsoo.ru/b7560bbf
MOCTOSITHHBIM YCKOPEHUEM
CBobosHoe najzieHne. Y ckopeHue

13 ¢BOOOIHOTO ITaJICHU. 3aBUCHUMOCTD bu6nunorexa LIOK
KOOPAHUHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢
BPEMEHHU U UX IpapuKu

14 JIBukeHue Tena, OpOIIeHHOTO O] bubnuoreka [{OK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4£5
KpusonnueliHoe nBuxkeHue. J[BrmxeHue
110 OKPY>KHOCTH. YTJIOBasl U JJUHEWHAs

15 ckopocTs. [lepuon u yacrora. bubnmorexa LOK

https://m.edsoo.ru/33196fbe
LenTpocTpeMHUTENBHOE U TIOJIHOE
YCKOpEHUe
16 KonTtponbHas pabora o Teme bubnworera LHOK

https://m.edsoo.ru/1242{32¢




"Kunemaruka"

IIepsblit 3axkoH HproTOHA.
WMuepunanpHble CUCTEMBI OTCUETA.

bubnunorexa LIOK

17 [Tpuniun otHocuTenpHOCTH ["anues. https://m.edsoo.ru/5a9%¢4a64
HewnHepuuanbHble cCUCTEMBI OTCUETA
18 Cuita. PaBHOIEHCTBYIOIIAS CUJIA. bubnmoreka [JOK
Bropoii 3akon HetoTona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopeiicteue ten. Tpernitl 3aKk0H bubnmnoreka HOK
Hrrotona https://m.edsoo.ru/57dbas505
[Ipunuun cynepno3unuu cuil. Pemenue Bu6morexa LIOK
20 3a/1a4 Ha IPUMEHEHNE 3aKOHOB
https://m.edsoo.ru/bdf997fb
Hprotona
3aKOH BCEMUPHOIO TATOTEHUS.
21 OKBUBAJICHTHOCTh I'PABUTALIMOHHOMN U buGnuorexa [IOK
. https://m.edsoo.ru/9aba2b0a
MHEPTHOM Macchl
” Cuiia TS)KeCTH U YCKOPEHHE bubnmnorexa [JOK
CBOOOJTHOTO TIAJICHUS https://m.edso0.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
3 HCKYCCTBEHHBIX CITYTHHUKOB. [lepBas bubmuoreka [IOK
KOCMUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/1 1abfa0a
Kemnnepa
bu6nunorexa LIOK
24 Cuna ynpyrocru. 3axor I'yka. Bec tena https://m.edsoo.ru/Oae2cd84
Cuna tpenus. [Ipupona u BUIbI cun bu6muoreka [JOK
25 TpeHus. JIBUKEHUE B KUAKOCTH U rase C https://m.edsoo.ru/1fa86499
Y4ETOM CUJIbI CONIPOTUBIIEHUS CPEIbI https://m.edso00.ru/2cb29676
26 HaBnenue. I ' napocrarnueckoe but6mmoreka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad




AOCOFOTHO TBEPIOE TEIIO. bubnmnoreka HOK
27 ITocrynarenbHOE M BpalaTeabHOE bubnmnoreka HOK
JIBHJKEHUE TBEPOTO TEa https://m.edsoo.ru/2b95d57e
)3 MOMEHT CUJIbl OTHOCUTEIIBHO OCH bubnuorexa [JOK
BpauieHus. [1inedo cubl https://m.edso00.ru/653d3459
CrnosxxeHue cuil, IpUI0KEHHBIX K
29 TBepAoMy Teny. LleHTp Tsokectu Tena. Bu6mumotexa [JOK
VYcnoBust paBHOBECHS TBEPIOTO Tea. https://m.edsoo.ru/9aa79a7d
Buasl paBHOBecus
bubnunoreka LIOK
30 Pemerre saxa< https://m.edsoo.ru/dc1caacO
31 KonTtponpsHas pabora o Teme Bbu6moreka [JOK
"Iunamuka. CtaThka TBep10ro Tena" https://m.edsoo.ru/9f5a574¢
HNMnynsc MaTepuanbHOU TOYKH,
0 CHCTEMBbI MaTEpUAIbHBIX TOUEK. L{eHTp bubnnorexa [JOK
Macc CUCTEMBbI MaTepUaJIbHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o0 IBUKEHUU IIEHTPA MacC
NMiynbC cuilbl 1 I3BMEHEHHE UMITYJIbCa
33 Tesa. 3aKOH COXPaHEHUsI UMITYJIbCa. bubmmorexa [TOK
https://m.edsoo.ru/13f0a221
PeaktuBHOE NBHXKEHUE
MoMeHT uMItysbca MaTe€pUaAIbHON
34 touku. [Ipencrasienue o coxpaHeHUn bubmuoreka [IOK
MOMEHTAa UMITyJIbCa B IIEHTPAJIbHBIX https://m.edsoo.ru/d6532eb9
TTOJISIX
bubnunorexa LIOK
35 Pemerue 3anau https://m.edsoo.ru/f7706d63
36 Pabota cuibl Ha MaJIOM M Ha KOHEUHOM bubnuoreka [{OK

nepemenienn. [ padpuueckoe

https://m.edso0o0.ru/913974c7




MIPEICTaBJICHHE PAOOTHI CHITBI.
MorHocTs CHJIBI

Kunernueckas sneprus. Teopema 06

37 W3MEHEHNN KHHETHUECKON YHEPTUH bubmorexa LOK
. p https://m.edsoo.ru/9a5e2e74
MaTepHaIbHOU TOYKH
IToreHinanpHble U HENTOTEHIIUAJILHBIE
38 cuisbl. IloTeHnmansuasg saeprusa. Bropas buGnuorexa [IOK
' priti. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbst KocMUYecKast CKopocTh. CBSI3b
paboThl HEMOTEHIIUATBHBIX CHJI C
39 A3MEHEHNEM MEXAHNYECKON DHEPTUU buGnuorexa [IOK
P https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXpaHEHUSs
MEXaHUYECKON dHEPTrUun
Yupyrue u He 1€ CTOJIKHOBEHUS.
40 vy E]ZI:CHH@ Beynﬂp }JIIFJII/I IUTSL NeaIbHON bubnnorexa [IOK
P PHY https://m.cdsoo.ru/f30f43b6
SKUTKOCTH
41 KonrtponsHas padorta no Teme "3aKoHbl bubmuoreka [IOK
COXpaHEHHUs B MEXaHHUKe" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacraBiieHUI O IPUPOJIE
P PP bubmmoreka IIOK
42 TermnoThl. OcHoBHEIE no10keHUsT MKT.
https://m.edsoo.ru/b0a4445f
Juddysus. bpoyHoBckoe ABHKEHHE
CtpoeHue ra3000pa3HbIX, KUIKUX U
43 TBEPALIX TeJI. XapakTep ABWKCHUS U bubmorexa HOK
P L P p https://m.edsoo.ru/c44d02e2
B3aMMOIEHCTBUSA YaCTHUI] BELIECTBA
Macca u pa3Mepsl MOJIEKYT (aTOMOB).
P P ya ( ) bubmuorexa [JOK
44 KoymmuecTBo BemecTBa. IlocTosHaas
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TerioBoe paBHOBECHE. bubnmnorexa [JOK




IlIkana Lenbcust

https://m.edso0o.ru/0070d493

46 Pemenue 3agau bubmorexa LOK
https://m.edsoo.ru/1531abas
. bu6nmoreka [IOK
47 WneanpHblii ra3. ['a30BbIe 3aKOHBI hitps-//m.cdsoo.ru/1deb2367
43 VYpaBuenue Menaeneena-Knaneiipona. bubmuoreka [JOK
Penrtenue 3anau https://m.edsoo.ru/8d12¢328
49 AOcomoTHas TemrepaTtypa. 3akoH bubmmoreka [JOK
JlanpTOHA https://m.edsoo.ru/14e02d 1f
50 H3onponeccel B uaeanbHOM rase ¢ bubnuoreka [IOK
NOCTOSTHHBIM KOJMYECTBOM BEIIICCTBA https://m.edsoo.ru/68878d51
I'padpuueckoe npencraBaeHue Bu6morexa [IOK
51 M30IIPOIIECCOB: U30TEPMa, U30X0pa,
https://m.edsoo.ru/1344327b
n3zobapa
52 OcnoBHoe ypaBHeHue MKT bubmorexa LIOK
https://m.edsoo.ru/c8094721
bu6nmorexa LIOK
>3 Pemenme sana- https://m.edsoo.ru/10265a05
CBs13b a0COTIOTHOI TemnepaTypbl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
54 CpeIHel KHHEeTHYECKON SHepruen https://m.edsoo.ru/c38af875
MOCTYIATEIBLHOTO TEIMJIOBOTO JIBH)KCHHS
€€ yacTuil
55 O06o0meHre U cucTeMaTr3aIus 3HaHUH bubmuoreka [{OK
o teme "OcHoBel MKT" https://m.edsoo.ru/09d 12fd8
56 KonTponbhas pabota no teme "OCHOBBI bu6muoreka [JOK
MKT" https://m.edsoo.ru/13adad59
57 Tepmonuaamudeckas cucTeMa. 3a/laHne but6mmorekxa [IOK




BHeIIHUX ycioBuil aist TJ[ cuctemsl.
Buemnue v BHyTpeHHUE TapaMETPBhI.
[Tapamerpsrr T/] cuctemsl kak cpegHue
3HAYCHUS BEJINYMH, OIIMCHIBAIONIUX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

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

Hy.]'ICBOG Ha4yajl0 TCpMOJAUHAMUKU.

bub6nmoreka [IOK
58 Camonpoun3BoJibHas pesaKca T
MOTIPOHSBOTILHAA Pt s TA https://m.edsoo.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHUIO
Mojenb uieanbHOro ra3a B
bubnuoreka [{OK
59 TEPMOJUHAMUKE. Y CIIOBUS
. https://m.edsoo.ru/29355001
MIPUMEHUMOCTHU STOH MOJIEIHN
60 VYpaBuenne Menneneesa-Kianeiipona u bubmmoreka [JOK
BBIPKEHHE VISl BHYTPEHHEHN SHEpruun https://m.edsoo.ru/bal178d0
BeIpaxxenue 111 BHyTpEHHEH SHEPTUH
61 OJHOQTOMHOTO HJICAJIBHOTO Ta3a. bubnuorexa [{OK
KBazucrarnueckue u HeCTaTUYECKUE https://m.edsoo.ru/acScacl5
MPOIIECCHI
OnemeHTapHas paboTa B
& TepMoanHaMuKe. Beraucienue padoTs bu6nunorexa LIOK
1o rpaduky mnpouecca Ha pV- https://m.edsoo.ru/741d5738
JIuarpaMme
Temnonepeaaya Kak crnoco0 U3MEHEHUs
63 BHyTpeHHel sHepruun T/l cuctemsl 6e3 bubmmorexa [TOK
yip P https://m.edsoo.ru/3d734561
COBepIUIEHHS pabOThI
64 KoHnBek1usi, TennonpoBoaHOCTb, bubmuoreka [JOK
HU3JIy4YEeHUE https://m.edsoo.ru/157b54cd
65 KonuuectBo TemnoTel. TenmnoéMKOCTh but6mmoreka [IOK

Tena. Y IenbHas U MOJIsIpHas

https://m.edsoo.ru/7ba67355




TEINIOEMKOCTH BelllecTBa. Y AeabHast
TEIJIOTa CTOPAaHUSI TOTLJIMBA

66 Pacuér xonuuecTBa TEIIOTHI IpU bubmmoreka [JOK
TerJionepenaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTue 06 aquabaTHOM mporiecce. bubnmnoreka HOK
[IepBblii 3aKOH TEPMOJUHAMUKHI https://m.edsoo.ru/d8098824
KonuyecTBo TermioTe! u paboTa Kak
68 MeEpbl U3MEHEHUS! BHYTPEHHEN SHEPTrUU bubamorexa LOK
https://m.edsoo.ru/b047alcd
T/l cucremsl
BTopoii 3ak0OH TepMOIMHAMUKH IS
69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnuoreka [{OK
nporeccoB. HeoOparumocTth https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOIIECCOB
70 [IpuHIMIIBI AEHCTBUS TEIIIOBBIX bubnunoreka LIOK
marmuH. KITJT https://m.edsoo.ru/2e945513
71 Maxkcumansroe 3HaueHue KIT. [ukr bubnuoreka [{OK
Kapno https://m.edsoo.ru/fe3857b9
bu6nmorexa LIOK
2 Pemenne 3anay https://m.edsoo.ru/b3efal 8b
DKOJIOTHYECKUE aCTIEKThI
7 HCIIOJIL30BAaHUS TEIJIOBBIX JBUTaTEIICH. bu6nmorexa LIOK
TertoBoe 3arpsi3HEHUE OKPYKarOIEH https://m.edsoo.ru/9867aaa7
cpenbl
bubnunorexa LIOK
4 Pemerve 3a1as https://m.edsoo.ru/c8c70432
O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI
bubnunorexa LIOK
75 no teme "Tepmonunamuka. TernoBbie

MAaInuHb!"

https://m.edsoo.ru/28d62b3f




KonTponbhas pabota no teme

bub6nmoreka [IOK

76
"Tepmonunamuka. TeniaoBbie MalTUHbL" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHue U KOHIECHCAIUSL.
77 I/Iclr)[a egne U KUIIeHue. Y IeabHas buGnuorexa [IOK
p ' https://m.edso0o.ru/6f8e6777
TeIJI0Ta MmapooOpa3oBaHMs
Haceplmiennplie 1 HEHACHIIIIEHHBIE TTAPHI.
KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH
U JABJIEHUS HACBIILIEHHOIO 1apa OT
p bubnunoreka LIOK
78 TEMIIEPATYPbl, UX HE3ABUCUMOCTH OT
. https://m.edsoo.ru/f5¢17d02
00bEMa HACHIIIICHHOTO T1apa.
3aBUCHUMOCTh TEMIIEpaTypbl KUIIEHUS OT
ABJICHUS B )KUIKOCTH
79 Bnaxxnocts Bo3nyxa. AGCOIIOTHASA U Bbu6motreka [JOK
OTHOCHUTEJIbHAS BIAKHOCTh https://m.edsoo.ru/30ebbb79
bubnunoreka LIOK
80 Pemenue 3amau
A hitps://m.edso0o.ru/18¢95ff3
TBépnoe Teno. Kpucrammueckue u
81 amopdHbIe Tena. AHU30TPONHS CBOMCTB bubamorexa LOK
p ) P https://m.edso0o.ru/20a88a03
KpUCTAJUIOB
[InaBnenue u KpucTaUIM3aAIUA.
bu6nunorexa LIOK
82 VY nenbHas TEMI0Ta MJIaBICHHUS.
https://m.edsoo.ru/6ee91e9f
CyO6numarus
ehopMany TBEPIOTO TENA.
Aedop P bubmuorexa [JOK
83 Pactsxkenne u cxxatue. Casur. Moaynb
. https://m.edsoo.ru/dalaabl10
FOwnra. Ilpenen ynpyrux nedopmaruit
TennoBoe paciIMpeHue KUIKOCTEN U
N bubmuorexa [JOK
84 TBEPBIX T€J. AHTAPMOHU3M TEILJIOBBIX

KoJIeOaHMI qacTul BEIICCTBA

https://m.edsoo.ru/7baSedf2




25 [IpeoOpazoBanue 3HEpruu B (ha30BBIX bubnmnoreka HOK
rnepexojax https://m.edsoo.ru/97a0672f

bu6nmoreka [IOK

86 0% €HUE Te 0

PABHCHHE TEIIOBOTO bajancd https://m.edsoo.ru/ab1521fb
bub6nmoreka [IOK

87 P

cHcHie sazat https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HATSKEHHE.

28 Kanunnspueie sBnenus. JlaBiaenue moj bubmuorexa [JOK
VCKPHBIICHHON ITOBEPXHOCTBIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyna Jlammaca
O06o0011eHre U crucTeMaTu3alus 3HaHu|

" bubanorexa [JOK
89 1o Teme "ArperaTHble COCTOSIHUS
" https://m.edso00.ru/0b52575¢
BemecTsa. PazoBble NEPEXObI
KonTponbhas pabota no teme
90 "ArperaTHble COCTOSIHUSI BELIECTBA bubmorexa [IOK
P | H ’ https://m.edsoo.ru/7dc2a739
®dazoBbIE NEPEXOBI
DneKTpu3anus Tei U €€ MpOosIBJICHUSI.

01 DnekTpuueckuii 3apsia. [[Ba Buna bubmuorexa [IOK
JJIEKTPUYECKUX 3apsaa0B. [IpoBoaHuUKY, https://m.edsoo.ru/1aff445f
JUAJIEKTPUKU U TTOITYIPOBOIHUKHI
DneMEeHTapHBIN AMEKTPUUECKUH 3apsi.

92 3aK0H COXpaHEHUs AIEKTPUIECKOTO bubmorexa HOK

P P https://m.edsoo.ru/f49afd24
3apsia

93 B3aumopeiictBue 3apsioB. ToueuHbie bubnmnoreka [JOK
3apsanel. 3akoH Kynona https://m.edsoo.ru/445b7746

bubnunorexa LIOK

94 Pemenne 3amau https://m.edsoo.ru/6b87ec5a

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




Onektpuueckoe notie. Ero neiicteue Ha

bub6nmoreka [IOK

95
DIIEKTPUUYECKUE 3apsbl https://m.edsoo.ru/05c6bfal
Hanpsx€HHOCTB 3JIEKTPUYECKOrO MOJIS.

96 [Tpo6usiit 3apsa. Jlunuu bubnmoreka [JOK
HANPSHKEHHOCTH 3JIEKTPUYECKOTO MOJTIS. https://m.edsoo.ru/3dac6957
OIHOPOOHOE IEKTPUUYECKOE T10JIE
[TorennmanbHOCTH

97 3JIEKTPOCTATHYECKOTro nojsl. Pa3HoCTh bubmmorexa LIOK

P ' https://m.edsoo.ru/80021447
MOTEHIMAJIOB U HAIIPS)KEHUE
[ToTenuunanpHas sHEpTUs 3apsiia B
98 AJIEKT OCTaTI/I‘IeCKOI\I/I) noJie Ii_IOTeHIII/IaJI bubmorexa LIOK
P ' https://m.edsoo.ru/af5fa389
AJIEKTPOCTATUYECKOTO T1OJIS
CBs13b HANPSHKEHHOCTHU TIOJISI U

99 A3HOCTH MOTEHIIUAJIOB JUIs bubmmorexa LIOK
P 1 A https://m.edsoo.ru/df7a6838
AJIEKTPOCTATUYECKOTO T1OJIS

100 [TpuHIMI Cynepno3uLH bubmuoreka [IOK
JJIEKTPUYECKUX TIOJIEN https://m.edsoo.ru/Ocfe4abe

bu6mmoreka IIOK

101 Pemenue 3anau

A https://m.edsoo.ru/5a582263

102 ITone Toyeunoro 3apsana. Ilone bubmmnoreka HOK
PABHOMEPHO 3apsKEHHOU cepbl https://m.edsoo.ru/b297b5¢3
ITose paBHOMEPHO 3apsIKEHHOTO IO

103 00Bvémy mapa. Ilone paBHOMEpHO brbmmorexa [TOK

Y E) ) p . p https://m.edsoo.ru/f7a665¢ee
3apsKEHHON OECKOHEYHOM TIOCKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM bubmuorexa [IOK
noJie. Y CJI0BUE paBHOBECHS 3apsI0B https://m.edsoo.ru/32405eab

105 JIMBIEKTPUKHY U ITOJIYIIPOBOJHUKY B bu6muoreka [JOK

SJICKTPOCTATUYCCKOM I10JIC

https://m.edsoo.ru/060ebab5s




Konaencarop. D1eKTpoEMKOCTh

bu6nmoreka [IOK

1 ' ..
06 Komnencatopa. DICKTPOSMKOCTS https://m.eds0o.ru/845b4f73
MJIOCKOTO KOHZEHcaTopa
107 [TapannenbHOE coeqUHEHNE bubnmoreka [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 IlocnenoBarenbHOE COCAUHCHUE bubnunorexa LIOK
KOHJICHCATOPOB https://m.edsoo.ru/1€992920
109 DHeprus 3apsKEHHOT0 KOHJICHCATOpa bubmorexa [IOK
p p A p https://m.edsoo.ru/73a34f18
bubnunoreka LIOK
110 Pemienne 3agau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
11 JIBro>keHue 3apsiKEHHOW YacCTHUIIbI B bubnuoreka [IOK
OTHOPOJHOM 3JIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Perenue 3agau
113 O00011eHNe U cCUCTEMAaTU3AINS 3HAHUI bu6nmorexa LIOK
o Teme "DnekTpuueckoe mnoie" https://m.edso0o.ru/5752603f
114 Konrtponbnas pabora no reme bubmuoreka [IOK
"DnekTpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTossHHBIN TOK. Y CIOBUS
115 CYIIIECTBOBAHHUS MTOCTOSIHHOTO bubmorexa HOK
v https://m.edsoo.ru/233311b5
AIEKTPUYECKOTO TOKA
bu6mmoreka IIOK
116 Hcto oka. Ha enue u D/[C
roumiki Toka. Hanpsixeriie 1 91 https:/m.edso0.ru/0839al 15
117 3akon OMa 11t y9acTKa IeTH. bubnuotexa [JOK
DJIEKTPUUYECKOE COMPOTHUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBHCHUMOCTb COITPOTUBIICHUS bubmuoteka [IOK

OIHOPOJHOIO IMTPOBOAHUKA OT €TI0

https://m.edsoo.ru/95fcdf51




JJIMHBI U II0IaAn IMMOIIEPEIYHOTO
CCUCHUA

yI[CJ'IBHOC COIMPOTUBJICHHUE BEIICCTBA.

bubnunorexa LIOK

19 Penrtenue 3anau https://m.edsoo.ru/437£8300
120 [TocnenoBarenbHOE, MapajuIeIbHOE, bub6nmoreka [IOK
CMEIIaHHOE COeAUHEHUE IIPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuért pa3BeTBIEHHBIX MIEKTPUUECKUX bubnmnoreka HOK
neneii. [Ipasuna Kupxroga https://m.edsoo.ru/1794cf37
122 | Pemerme sanax ﬁﬁgggj;;gz/l;%m&
123 PaGora snexkTpruyeckoro Toka. 3aKoH bubmmoreka [JOK
[xoyns —Jlenna https://m.edsoo.ru/a3605¢c5¢
bubnuorexa [IOK
124 | Pemere sanax https://m.edsoclfru/676lbef
MONIHOCTD JEKTPUUYECKOTO TOKA.
125 TemnoBas MOIITHOCTh, BEIJIEIsIEeMas Ha bubmorexa HOK
https://m.eds00.1ru/99750a6f
pesucrope
bu6mmoreka IIOK
126 Pemenme saxa- https://m.edsogru/eb72fc24
127 OJ1C u BHyTpEeHHEE CONPOTUBIICHUE bubmuorexa [IOK
WCTOYHUKA TOKa https://m.edsoo.ru/72d453af
128 3akon OMa 11 TOJTHOM (3aMKHYTOM ) bubnmnorexa [JOK
AIEKTPUYECKOH LETH https://m.edsoo.ru/221{40fb
bubmuoreka [JOK
129 Pemenne sanad https://m.edsogru/3580b679
bubmuorexa [JOK
130 MonsocTs HCTOwHIKE TOKA https://m.edsogru/aanS 1d8
131 KopoTkoe 3ambikaHue bubmuoreka [JOK




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

132 Komnnencarop B 1€ ITIOCTOSHHOT'O TOKa bubmmorexa LOK
A pEI https:/m.edsoo.ru/35368f3e
bubnunoreka LIOK
133 Pemenne 3ana
tHeH At https://m.edsoo.ru/4410cef0
134 Pemenue 3agau mo reme "llocTostHHBIN bubmuoreka [JOK
AIIEKTPUYECKUH TOK" https://m.edsoo.ru/a7340a29
135 Pemenwne 3agau mo teme "llocTossHHBIN bubmuorexa [JOK
ANEKTPUUECKUIN TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3amau o teme "IlocTOSTHHBII bubnunoreka LIOK
SJIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
O0001Ienne U cucTeEMaTH3alNs 3HAHAN
137 1o TeMe "I1oCTOSHHBIN JIEKTPUYECKUI bubmorexa HOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KoHTposbHas pabora 1o Teme bubanorexa [JOK
"TTocTOSIHHBIN AMEKTpUYECKUil TOK" https://m.edsoo.ru/1885ddf1
DaeKTpuyecKast MPOBOINMOCTE
139 EBJ'II/I‘I;HBIX BE efTB OneKTpUYSCKHi bubmorexa HOK
p B ) p https://m.edsoo.ru/da794295
TOK B MeTajiax. CBEpXIpOBOAUMOCTD
DIIEKTPUUECKHI TOK B pacTBOpax U
140 acIlJIaBax dJIEKTPOJIUTOB. 3aKOHEI bubmmorexa HOK
P P ‘ https://m.edsoo.ru/4b423491
®dapanes s HIEKTPOIU3a
bu6mmoreka IIOK
141 DexTpruueckud TOK B ra3ax. I1masma
P https://m.edso0.ru/92d92f76
140 DJIEKTPUYECKUHN TOK B BAKyyMe. bubnuotexa [JOK
Bakyymabie mpubopbl https://m.edsoo.ru/2E+160
143 DNEeKTpUYECKUH TOK B bubmuoteka [IOK

MOJIYTIPOBOTHUKAX

https://m.edsoo.ru/ab61c660




144

[omynpoBoAHUKOBBIE TPUOOPHI

bubnmoreka [IOK
https://m.edsoo.ru/83622200

145

146

147

148

149

Pu3NYEeCKU IPAKTUKYM 110 TEME
"M3MepeHue CUiibl TOKa U HANIPSKEHUS
B LI€NIY MIOCTOSIHHOT'O TOKA TP MIOMOILU
AHAJIOTOBBIX U IU(POBBIX
W3MEPUTEIIbHBIX PUOOPOB" WIIH
"3HaAKOMCTBO C ITU(POBOM
nabopartopueii o ¢puzuke. [Ipumepsl
u3MepeHus: PU3NYECKUX BETUUHH MIPH
MOMOIIA KOMIBIOTEPHBIX JATYUKOB"

Ou3nyecKuil MPakTUKYM IO TEME
"N3y4yeHne HepaBHOMEPHOTO JBUKCHHUS
C IIeJIbI0 OMPEIEIeHNUSI MTHOBEHHOM
ckopocth"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3MepeHune yCKOpEeHHUs TpU
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOM IJI0CKOCTH"
w "HccnenoBanne 3aBUCUMOCTH ITyTH
OT BPEMEHH NPU PABHOYCKOPEHHOM
JIBIDKCHUH"

Du3nUeCKU IPAKTUKYM I10 TEME
"N3mepenue yckopeHHus cBOOOIHOTO
nafgeHus" win "M3ydenue ABUKeHUs
Tena, OPOIIEHHOTO TOPU30HTAIBHO"

Pu3N4eCcKUul IPAKTUKYM 110 TEME

"N3y4yeHne ABUKEHUS Tea 110
OKPYKHOCTH C ITIOCTOSIHHOM 110 MOJYJIIO

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

bubnunoreka LIOK
https://m.edsoo.ru/f6292f5f

bu6nmorexa LIOK
https://m.edsoo.ru/6960b6ef

bubnunorexa LIOK
https://m.edsoo.ru/d1ea2402

but6mmoreka [IOK
https://m.edsoo.ru/bcf53514
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ckopocthio" wim "MccnegoBanue
3aBUCHMOCTH TIepro/ia o0pareHus
KOHHUYECKOIO MAasTHHKA OT €T0
napamMeTpos"”

DuU3nYeCKUi MPAKTUKYM 10 TEME
"NU3Mepenne paBHOJACHCTBYIOIIEH CHJTBI
IIPH IBHKEHUH OpYCKa M0 HAKIIOHHON
miockocTy" wnu "lIpoBepka runoressl o
HE3aBUCHUMOCTH BPEMEHU JBUKCHUS
Opycka o HaKJIOHHOM IJIOCKOCTH Ha
3a/laHHOE PACcCTOSIHUE OT ero Macchl”

bu6nmoreka [IOK
https://m.edsoo.ru/0b34db84

151

152

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
PE3NHOBOM 00pa3sIe, OT UX
nedopmanun uinn "HMzyuenue
JBUKEHUSI CHCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepes3 JIErKUU
650K"

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepenue koappuiienta TpeHus no
BEJIMYMHE YTJIOBOrO KO3 pHIreHTa
3aBucumoctu Frp(N)" wnn
"HccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOH TJIOCKOCTH C TIEPEMEHHBIM
K03 UIIMEHTOM TpeHUS" UIn
"U3y4yeHue IBM>KEHUS rpy3a Ha Baly C
TpeHuem"

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

bu6nunorexa LIOK
https://m.edsoo.ru/b83b1607

153

Du3n4eCcKuil IPAKTUKYM 110 TEME

bubnunotexa LIOK




"UccnenoBanue yciaoBU paBHOBECHS
TBEPAOTO TEJIA, UMEIOILETO OCh
BpaieHus" uinu "KonctpynupoBanue
KPOHILUTEHHOB U pacuéT cuil ynpyrocru"
wiu "M3ydeHune ycToiunBocTH
TBEPJOTO TeJla, UMEIOIIEro IUI0IAab
onopsI"

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

154

Pu3N4eCKui IPAKTUKYM 110 TEME
"N3MepeHne UMIrysibca Tena o
TopMo3HOMY nyTu" unu "M3mepenue
CHUJIBI TSITH, CKOPOCTH MOJEIHU
3JIEKTPOMOOMIISL U MOIIIHOCTHU CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUs
MMITyJIbCa TeJla C UMITYJIbCOM CHJIBI"
wiu "HMccnenoBanue coxpaHeHus
UMITYJIbCa IPU YIIPYTOM
B3aumojieiicteun" i "M3mepenue
KMHETUYECKOI IHEPTUH Tea Mo
TOPMO3HOMY ITyTH"

bubnuoreka [IOK
https://m.edsoo0.ru/8561b28e

155

Pu3n4ecKuil NPAKTUKYM 110 TEME
"N3y4yeHne n30TepMUYECKOTO Mpoliecca
(pexoMeH/10BaHO MCIIOIb30BaHHE
1u¢poBoi 1abopaTopun)" uin
"N3yuenne n30X0pHOTO Tporecca" uin
"N3yuenne nzobapHoro npouecca' uiu
"ITpoBepka ypaBHEHUS COCTOSTHUSA"

bu6mmoreka IIOK
https://m.edsoo.ru/eOfe7e07

156

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"U3mepeHnue yaenbHoi TernaoéMkocTu"
nn "UccnegoBanue npouecca

but6mmoreka [IOK
https://m.edsoo.ru/2f2faa61




OCTBIBaHHMS BelllecTBa" WU
"HccnenoBanue aquabaTHOTO
npouecca" win "N3yuenue
B3aUMOCBSI3M SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOICUCTBUS U
TeMrepaTypbl KUTICHUS )KUAKOCTEH"

157
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Pu3N4eCKuil IPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN
WCTIApEHUs KUIKOCTEH" Uin
"N3MepeHune yaeabHOM TEIIoThI
raBieHus abpaa" uwin "Usyuenue
CBOMCTB HACBIIIEHHBIX NApOB" MU
"N3mepenune abCcoMOTHON BIAKHOCTH
BO3/lyXa M OI[EHKa Macchl apoB B
nomernieHuun". 3mepenue

K03 pHIHeHTa MTOBEPXHOCTHOTO
HATSDKEHUS

Du3nYeCcKu IPAKTUKYM I10 TEME
"HaO:xroieHue npeBpalieHus SHepruu
3apsKEHHOT0 KOHEHCATOpa B YHEPTHI0
W3JIYy4eHHS CBETOAMO A" HIIH
"N3y4yeHne npoTeKkaHus TOKa B LIETIH,
cojiepxkanieii KoHjaeHcaTop'" uiu
"Pacnipenenenue pasHoCcTH
NOTEHLNAJIOB (HaNpPsKEHUs ) IPU
NIOCJIEI0BATEILHOM COEINHEHUN
KOHJIEHCAaTOpoB"

bubnunoreka LIOK
https://m.edsoo.ru/6bl1a23b5

bu6mmoreka IIOK
https://m.edsoo.ru/ec424377

159

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBaHue CMEIIaHHOTO

but6mmorekxa [IOK
https://m.edsoo.ru/2b179d98




COCJIMHEHUS PE3UCTOPOB" WK
"N3MepeHue yAaeabHOro COPOTUBIICHUS
npoBoaHukoB" win "MccnenoBanue
3aBUCUMOCTH CHJIbI TOKA OT
HaIPSKEHUS JUIsl JIAMITbl HaKaJTuBaHUs"

DuU3nYeCKui MPAKTUKYM 10 TEME
"Habnronenue annekrponuza’ win
"N3mepeHnue 3apsiia 0OJHOBAJIEHTHOTO
noHa" win "MccnenoBanue

bubnunoreka LIOK

160
3aBUCUMOCTH COIPOTUBIICHUSA https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYPHI" WK
"CHsiTHE BOJIBT-aMIIEPHON
XapaKTEePUCTUKHU Auoaa"
PesepBueiil ypok. O0001mEHNE U
161 CI/ICTEM&TI/ISZEI/I?[ 3HAHUH 110 TEME Bubmuorexa IOK
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepBurrii ypok. O000111€HIE U
162 CHCTEMaTmZEHs{ 3HAHHUH 110 TEME Bubmuorexa LIOK
" " https://m.edsoo.ru/3149956b
JnHamuka
PesepBHbIi ypok. O000IIEHE U
163 CI/ICTIe)MaTI/IL’»:IliI/I}I 3HAHUH 110 TEME Bubmiorexa IIOK
" " https://m.edsoo.ru/0f9752ac
Crartuka TBEpAOTro Tea
PesepBHbIil ypok. O000IIEHNE U
164 CI/ICTEME[TI/BZII_:[)I/I}I 3HAHUH 110 TEME Bubmaorexa IIOK
" " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXPAHEHUS B MEXaHUKE
Peseprubrit ypok. O6001eHIE U
165 CHCTEMAaTU3alMS 3HAHUH 110 TEME but6mmoreka [IOK

"OCHOBBI MOJIEKYJIIPHOKUHETUYECKON
Teopun"

https://m.edsoo.ru/de148976




PesepBHbIil ypok. O0001ICHNE 1

166 cUCTEMAaTHU3alNsA 3HAHUH 10 TEME 1 bubnmorexa LHOK
H https://m.edsoo.ru/Obcc77cl
"Tepmonunamuka. TeniaoBbie MalIUHbI"
PesepBHbIil ypok. O0001ICHNE U
167 CHCTEeMAaTH3alMsl 3HaHUH 110 TeMe | bubnuorexa [JOK
"ArperaTHbl€ COCTOSTHUSI BELIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble Iepexon"
PesepsHElil ypok. O0001IIEHHE U
P P . bubnuorexa [IOK
168 CHUCTEMaTU3alMsI 3HAHUH 110 TEME 1
" " https://m.edsoo.ru/f2381c0c
DIIEKTPUUYECKOE TT0JIC
PesepBueiil ypok. O0001mEHNE U
169 CI/ICTIG):MaTI/I?,Zp WS 3HAHUH 110 TEME 1 buGnuorexa [IOK
" If . " https://m.edsoo.ru/3cae6dal
IToCTOSIHHBIN JIEKTPUUYECKUIA TOK
PesepBubiil ypok. O0001mEHE U
170 CI/ICTIG):MaTI/I?,Zp v 3HaHui 110 Teme "Toku 1 bubnnorexa [IOK
1 " https://m.edsoo.ru/cc7681d4
B Pa3UYHBIX Cpelax
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME




11 KJIACC

Kouun4yecTBo yacos DJIeKTPOHHbIE
Ne ara ungpoBbie
Tema ypoka Kourpoububle IIpakTHyeckue A p
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcnl
BzaumopeiicTBue NOCTOSHHBIX
1 MAarHuTOB U IPOBOJHUKOB C TOKOM 1 bubmorexa [IOK
POBOA ' https://m.edsoo.ru/487a8593
MaruautHoe nosie. ['unoreza Amnepa
BekTop MarHuTHOM MHIYKIIUH.
2 IIpun pI/IH CyIepIio3u I/IIZK MarHUTHBIX 1 bubmorexa HOK
P VH yrep " . https://m.edsoo.ru/4clabccb
nosiei. JInHuM MarHUuTHOM MHIYKIIUH
3 MarunuTtHoe 10J1€ MPOBOJIHUKA C 1 bubanorexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuwiia Amniepa, e€ HanpaBJIeHUE U | bubmmoreka [JOK
MOZYJIb https://m.edsoo.ru/26d9c5ba
bubmmoreka IIOK
5 Pemenue 3amau 1
A https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Ammepa. | bubnmnoreka [HOK
DIIEKTPOU3MEPUTEIILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHna, e€ HanpaBJIeHHUE U
7 MolyJib. JIBH>KEHUE 3apsKEeHHON | bubmuoreka [IOK
YaCTHUIEI B OJTHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJje
bubnunorexa LIOK
8 Pemenne 3ana 1
teH Aat https://m.edsoo.ru/504e98c7
bubmuoreka [IOK
9 Pa6ota cunsl Jlopeniia 1 nosmorexa [

https://m.edsoo.ru/d518bedb




bubnmoreka [IOK

10 P
crieHie saat https:/m.eds00.ru/93617bd9
MarsuTHOE I10JI€ B BEILIECTBE.
11 deppoMarseTuky, napa- u bubmorexa OK
PP > 11ap https://m.edsoo.ru/30ff9608
JaMarHEeTUKHU
OCHOBHBIE CBOMCTBA
12 dbeppomarnetukoB. [I[pumMeHnenne bubmmorexa [TOK
PP P https://m.eds0o.ru/0b58190a
dbeppoMarHeTUKOB
13 Pemenue 3amau no teme "Marautaoe bubnunoreka LIOK
mose" https://m.edsoo.ru/5b55¢307
14 Pemenne 3anau mo Teme "MarautHoe bubnunoreka LIOK
rojie" https://m.edsoo.ru/41c4ae8a
SIBneHne ANeKTPOMarHUTHOM
15 HH nu. [IoTok BekTOpa MarHUTHOM bubmmorexa [TOK
ALYKIHH. P https://m.edsoo.ru/b3efalcl
WHIYKIAH
bu6nunorexa LIOK
1
6 IAC manyKumH https://m.eds00.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMHI bubnmnorexa [JOK
®dapanes https://m.edsoo.ru/abdec188
18 Buxpesoe anekrpuueckoe noie. Toku bubnmnoreka [HOK
dyko https://m.edsoo.ru/15abe 140
19 OJ1C uHAYKIMHY B ABUKYITUXCS bubnnorexa [JOK
MIPOBOJIHUKAX https://m.edsoo.ru/0235¢cc02
bubnunorexa LIOK
20 P
CLICHHC 33124 https://m.edsoo.ru/4dfda618
bubnunorexa LIOK
21 IIpaBumno Jlenna
paBi i https://m.edsoo.ru/bbc22726
22 WnaykruBHocTs. KaTymika bu6muoreka [JOK




WHIAYKTUBHOCTHU B LCIIU ITOCTOSAHHOI'O

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

TOKa
3 SBnenue camonnaykiuu. 3/1C bubmmoreka [JOK
CAaMOUWHIYKLIUHU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIsI KaTYIIKH C bubnmnoreka HOK
TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3cOad11
bub6nmoreka [IOK
25 Petteitte safa https://m.edsoo.ru/88£69d2b
26 O06o001IeHre U CUCTEMAaTH3 AL bubnuoreka [{OK
3HaHUU 110 TeMe "DIeKTpoiuHaMuKa" https://m.edsoo0.ru/76484025
7 KonTponbhas pabota no teme bubmmoreka [JOK
"OnexkTpoaguHaMuKa" https://m.edsoo.ru/8ae09b98
KonebarenpHas cuctema. CBOOOIHBIE
28 Kosiebanus. ['apMoHMUYeCcKue bubmmorexa LIOK
https://m.edsoo.ru/7c1db385
KoJieOaHus
29 KunemaTnueckoe 1 THHAMHAYECKOE bubnuorexa [{OK
oIHcaHue KoJieOaTenbHbIX ABHKEHNI https://m.edsoo.ru/87c¢e9498
DHepreTuveckoe onvcanue. BeiBoa
JTUHAMHYECKOTO OTMCaHUs
30 rapMOHMYECKHUX KOJIeOaHU U3 ux bubmmorexa LIOK
https://m.edsoo.ru/e3¢99692
YHEPreTHYECKOTO M KHHEMATHIECKOTO
OTIFICAHHUS
. bubnuorexa [{OK
3 AMIIATY 1 1 pasa KoneOanmii https://m.edsoo.ru/7a0c439a
[Tepuron u yacToTa KOJIeOaAHHMIA.
1 [Tepron ManbIx CBOOOTHBIX bubnunorexa LIOK

KoJIeOaHUIT MATEMATHYECKOTO
MasiTHUKA. [leprnox cBOOOTHBIX

https://m.edsoo.ru/e0399319




KoJIe0aHUM MPY>KUHHOTO MasTHUKA

3aryxaromue KoieoaHusl.

bubnunorexa LIOK

33
Breinyxnennbie koiaebanus. Pezonanc https://m.edsoo.ru/72¢93d09

bubnunoreka LIOK

34 ABTOKOIIE0A

BTOROIChat https://m.edsoo.ru/6add2644
bubnunoreka LIOK

35 Penrenue 3anau https://m.edsoo.ru/addeec?1

https://m.edsoo.ru/756123c5
Vpok-koH(pepeunus "MexaHnueCKHUe
36 K(?JIGGaHI/IS(Ib BpM BIKAJIbHBIX Bubmiorexa OK
3’3 https://m.edsoo.ru/8ef587be
WHCTPYMCHTAX
O00011IeHNE U CUCTEMATH3AIUS
. " bubanorexa [JOK
37 3HaHUH 110 TeMe "MexaHnueckue
https://m.edsoo.ru/eb84182f
konebanus"

18 DNEeKTPOMarHUTHbBIE KOJIeOaHMUs. bubmmoreka [JOK
KonebarenbHblil KOHTYp https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMIUIUTYABI

39 3apsaga KOHAEHcaTopa ¢ aMIUINTYIOH bubmorexa HOK

PAAa KORA p YA hitps://m.eds00.ru/093f9af
CHJIBI TOKA B KOJIEOATEILHOM KOHTYpPE

40 3aKOH COXpaHEHUsl YHEPTUHU B bubnnorexa [JOK
UJeaTbHOM KO0JIe0aTEThbHOM KOHTYpPE https://m.edsoo.ru/d1e2d543
3aryxarolme 31eKTPOMarHuTHLIE

41 I(OJ'I}:éaHI/IH Brin >1<p CHHBIC bubnmorexa OK

' YA https://m.edsoo.ru/5e668619
AIIEKTPOMArHUTHBIC KOJIeOaHuUs
IlepemenHsIit TOK. Pe3nucrop n
42 KOHJICHCATOP B LICHH IIEPEMEHHOTO bubmmorexa TIOK
& pB I P https://m.eds0o.ru/84836152
TOKa
43 Karyiika nHIyKTUBHOCTH B LIENH bubnuotexa [JOK




IEPEMEHHOT'O TOKa

3akon OMa AJis1 2JIEKTPUYECKON LN

https://m.edsoo.ru/cfa307af
bubnunorexa LIOK

44
IIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MonHOCTh IEPEMEHHOI0 TOKA.
45 AMIUIUTYIHOE U AEUCTBYIOIIEE bubnmorexa HOK
YA A yrom https://m.edsoo.ru/1cac6cdc
3HAYCHHUE CUJIBI TOKA U HATIPSKEHUS
46 Pe3onanc B 3JIeKTPUUECKOH IIEITN Bubmaorexa ITOK
P H hitps://m.eds00.ru/087506df
bubnunoreka LIOK
47 Pemenue 3anga
teHH Aat https://m.edsoo.ru/al6836a4
W neanpHblil Tpanchopmarop.
48 IIpousso CTB(I;) Heq)e paqa I/Ip Bubmiorexa OK
p A - TTEpeAL . https://m.edsoo.ru/f97418ae
NnoTpeOICHUE IIEKTPUUECKON SHEPTUU
DKOJOTUYECKHUE PUCKH TIPU
IIPOU3BOJICTBE DIIEKTPOIHEPTUU.
49 Kp JILTYPA I/ICHOJ'IBS(;FlfaHI/IS{p Bubmiorexa OK
YIARTYP § hitps://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUH B TTOBCEAHEBHOM
SKU3HU
bu6nunorexa LIOK
50 Pemenue 3ama
tHeHHn Aat https://m.edsoo.ru/ee6677ed
bu6mmoreka IIOK
51 Pemenue 3anga
tHeHHn At https://m.edsoo.ru/7cab59f8
O00011eHNEe U CUCTEMATU3 AL
52 3HAHUH 110 TeMe "DIIEKTPOMArHUTHEIE bubmmorexa LIOK
! P https://m.eds00.ru/401024a9
Koae0aHus
53 MexaHudecKkye BOJIHEI. bubnunorexa LIOK
XapakTepUCTUKA MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJIH bubmuoreka [{OK




https://m.edsoo.ru/d9ae1000

bub6nmoreka [IOK
55 3ByK. XapaKkTEpUCTUKH 3ByKa
https://m.edsoo.ru/138b6f09
56 Wndpassyk u yaprpa3Byk. Lllymosoe bubnuoreka [JOK
3arpsI3HEHUE OKPYKAIOLIEH Cpeibl https://m.edsoo.ru/7380038f
bu6nmoreka [IOK
57 P
cHcHHE sajad https://m.edsoo.ru/cfd918bf
53 DJIEKTPOMArHUTHBIE BOJIHBI. bubnmnoreka HOK
N3nyyeHue 351eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprusi 3NeKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ixana >MeKTPOMarHUTHBIX BOJIH.
bubnunoreka LIOK
60 [IpumeHeHnue 31eKTpOMarHUTHBIX
https://m.edsoo.ru/49be1f9%
BOJIH B TEXHHUKE U OBITY
[TpuHIMIIBI paTHOCBSI3U U
61 TeJxeBuaeHnA. Pagnonokamus. bu6nmorexa LIOK
DNeKTpOMarHUTHOE 3arpsi3HEHNE https://m.edsoo.ru/9f96f18
OKPYKaIOIIE Cpebl
2 Konrponbnas pabora no reme bubmuoreka [IOK
"KoneGanus u BOTHBI" https://m.edsoo.ru/4£7985a0
63 Caert. 3aKOH NPSMOIUHEHHOTO bubmuoreka [IOK
pacIpoCTpaHeHUs CBETa https://m.edso00.ru/f9566406
Pemenue 3aga4 Ha npUMEHEHUE
. bubnuotexa [JOK
64 3aKOHa MPSIMOJIMHEHHOTO
https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus CBeTa
65 Otpaxenue ceta. [lnockoe 3epkaino. bubnmnoreka [JOK
Cdepudaeckoe 3eprano https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue cBera. AGCOMIOTHBIN U bubnmnorexa [JOK




OTHOCHTEJIbHBIN IIOKA3aTeNb
npenomiieHus. [lonHoe BHyTpeHHEee
otpaxkeHue. [IpenenbHblil yrou
IIOJIHOTO BHYTPEHHETO OTPAXKEHUS

Pemrenne 3a1a4 Ha IPUMCHCHUC

https://m.edsoo.ru/bc2e55cd

bu6nmoreka [IOK

67 e e e
SAKOHOB OTPWKCHIA 1 HPEHOMICHIA https://m.eds00.ru/49d830a9
cBeTa
Xon nydeit B mpusme. ucnepcust
. bubnuorexa [IOK
68 cBera. CloXKHBIA cocTaB 0e0ro ceera.
https://m.edsoo.ru/d8e1c3be
LBet
69 JIunzel. @OKyCHOE pacCTOSIHUE U bubmmoreka [JOK
OIITUYECCKAas CHUJIA JIMH3BI https://m.edsoo.ru/60441359
70 [MocTpoenne n3o0pakeHuii B TMH3AX U bubnuorexa [IOK
HUX CUCTEMaX. YBEIMUYEHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3aga4 Ha mocTpoeHue
71 U300paKEHU, MOJIYYAEMBIX C buGnuorexa [IOK
p ’ i https://m.edsoo.ru/5a868f09
OMOIIBIO JIUH3
72 I'na3 xak onTtnyeckas cucremMa bubnmorera OK
https://m.edsoo.ru/ecd480a2
Pemenue 3agad. IIpenensl
73 OPUMEHUMOCTH re(l;)MeT HUECKOM bubnmorera OK
p p https://m.edsoo.ru/cd174al10
ONTHKU
74 CKOpOCTh CBETA U METOJIBI €€ bubmuorexa [JOK
U3MEpPEHUS https://m.edsoo.ru/f32aab06
bub6mmorexa [IOK
75 HUCIIEPCHS CBETA
a p https://m.edsoo.ru/lel6cchbe
b K
76 WNuTtepdepentus cBeta nommorexa O

https://m.edsoo.ru/5fc0c638




KorepeHTHble HICTOUHUKHU. Y CIIOBUS

77 HAOJIO/ICHUSI MAKCUMYMOB U bubnmorexa LHOK
https://m.edsoo.ru/c6416d48
MHUHUMYMOB
bubnuorexa [JOK
78 Pemerine sana https://m.edsof)l.ru/3061de2b
bubnuorexa [JOK
7 Hpumerienue uirepepenuin https://m.edsocL).Iru/66Sedb08
bubmuorexa [JOK
80 Jludpaicuns caeta https://m.edsocL).Iru/I2ed04b5
81 Judpakunonnas pemeérka. Y cioBue bubnuoreka [IOK
HaOJIIOJICHUS TJIABHBIX MAKCUMYMOB https://m.edsoo.ru/f998d964
bubnuoreka [IOK
82 Pemenne 3anau https://m.edsof)_.lru/d58041 la
23 [TonepeyHOCTH CBETOBBIX BOJIH. bubanorexa [JOK
ITonsapusanus cera https://m.edsoo.ru/e9890fe9
bubnuoreka [{OK
84 Pemerue 3anau https://m.edsogru/c56c8 158
85 CBeToBbI€ BJIEHUS B IPUPOJIE bubmmorexa LIOK
https://m.edsoo.ru/0b36363d
26 O06o0mIeHre U cucTeMaTr3aIus bubnuoreka [{OK
3HaHui o teme "OnTuka" https://m.edsoo.ru/8a14748b
%7 Konrponbnas pabora no reme bubnmnoreka [HOK
«OnTuka» https://m.edsoo.ru/82315dd4
['paHUIBI TPUMEHUMOCTH
28 KJIACCMICCKOW MEXaHUKH. 3aKOHBI but6mmorekxa [IOK
DJIEKTPOIMHAMUKU U IIPUHIIUII https://m.edsoo.ru/c9bd77cb
OTHOCUTEIILHOCTH
89 [ToctynaTel cnenuaibHON TEOPUH bubnuotexa [JOK




OTHOCHUTCIIBHOCTHU

[IpocTpaHCTBEHHO-BPEMEHHOU
unrepsai. [Ipeobpazoanus JlopeHia.
YcinoBue NpUuYMHHOCTH.

https://m.edsoo.ru/c56f05cb

bubnunoreka LIOK

90
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3amMeIJIeHUe BPEMEHH M COKpaIlEHUE
JUIMHBI
01 OHeprusi U UMITYJIbC PEISITUBUCTCKOMN bubmmoreka [JOK
YaCTUIIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl € SHEpruen u
92 AMITYIBCOM PENSATUBUCTCKOM YaCTHIIBI bubmorexa HOK
y p HpL https://m.edsoo.ru/b6258ffa
DHeprust MoKos
93 PaBHOBecHOE TEIJIOBOE U3JIyUEHUE bubmorexa HOK
v https://m.edsoo.ru/f54035a5
bubnunoreka LIOK
94 3 B
AICOH CMCTIEHI BHHa https:/m.edsoo.ru/1c5£f752
95 TI'unotesa M. [linanka o kBaHTax. bu6mmoreka IIOK
DoToHEI https://m.edsoo.ru/a5ffa218
bu6nunorexa LIOK
96 9
HEPIH M MMITYTLC (oTOHa https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. T bubmuoreka [IOK
Cronerosa. 3akoHsl hoTorddexTa https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DiHIITEHA 17151
98 doroapdekra. "Kpacnas rpanuna” buommorexa [IOK
- NP patuh https://m.edsoo.ru/01ef4556
dboTtordpdexra
99 Hasnenue cera. OnwiTh [1. H. bub6mmorexa [IOK
JleGenena https://m.edso0.ru/64b4f966
100 BoaHoBbBIE CBOMCTBA YaCTHI] but6mmorekxa [IOK




https://m.edsoo.ru/f59cfcec

Bosnbl ne bpoins. [inuHa BoaHbI e

101 Bpoiinst u pazmepsl odnactu bubmmorexa LOK
p pasMep : https://m.edsoo.ru/5df8baf1
JIOKAJIU3ALUN JIBUXKYILIEHCS YaCTULIBI
102 KopnyckynsapHo-BOJIHOBOM JIyaTi3M bubmmorexa LOK
pHyCKy AP y https://m.edsoo.ru/8ccab62a
103 Judpakmus 31eKTpOHOB Ha bubnmnoreka HOK
KpucTajuiax https://m.edsoo.ru/30dbal8c
Cnenuduka H3MepEeHUI B MUKPOMHUDE.
104 COO?HS)I_HGHI/I}I He];)r[ e eHéHH(};)CTeﬁp bubmorexa HOK
. pe https://m.edsoo.ru/65783dec
I'eitzenbepra
bubnunoreka LIOK
105 Pemenne rpapuieckux sanad https://m.edsoo.ru/e70195bd
b K
106 Pemenue pacu€THbix 3a1au nbmmorexa 10
https://m.edsoo.ru/ee9b3182
KouTponsHasa pabora o TemMam:
107 "OCH(I:))BLI CTOl:')' "KopnyckyisspHO- bubnmorexa OK
. ’ " PHYCKYAP https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJIn3M
OIBITHI 110 UCCIIEIOBAHUIO CTPOEHUS
108 aroMma. [Imanerapnas Moaens aToMa bubnmorexa OK
' P A hitps://m.edsoo.ru/312b750a
Pesepdopna
bubmmoteka IIOK
109 I1 b
OCTYJIaThl bopa https://m.edsoo.ru/404dfa9a
110 Buapt ciektpoB. CriekTp ypoBHE# bubnuotexa [JOK
JHEPruu aToMa BOJa0poJa https://m.edsoo.ru/cf74bl1a
11 CHoHTaHHOE U BBIHYKJIEHHOE bubnmnoreka [JOK
HU3JIyYEHHE CBETA https://m.edso0o.ru/f945d85¢c
112 Jlazep bubmuoreka [JOK




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

113

114

115

Hyxnonnas monens siapa

I'eiizen6epra-MBanenko. 3apsn u
MacCcoBO€ YUCIIO siapa. M30Tomsbl.

PanmoakTuBHOCTD

3aKoH pPaarOaKTUBHOI'O pacliaaa.

CBolicTBa HOHU3UPYIOIIETO
u3ny4yeHus. Bousaue

PAAOAKTUBHOCTH Ha KHMBBIC

opranusmsl. /lo3zumerpus

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Snepubie cuibl. JledekT Macchl sapa.
S nepHble peakuuu. AnepHbie
peaktopsl. [IpobieMb! yrpaBisemMoro

TEPMOSIIEPHOTO CUHTE3A.

OKOJIOTUYECKHE aCIICKThI Pa3sBUTHA

AJIEPHOMN DHEPreTUKH

bu6nmoreka [IOK
https://m.edsoo.ru/34adaSde

bu6nmoreka [IOK
https://m.edsoo.ru/aab98bef

bubnuoreka [{OK
https://m.edsoo.ru/ff1758d0

116

MeTobl perucTpanuu u

WCCJIEIOBAHMS DJIEMEHTAPHBIX YaCTHLL.
DyHIaMEHTAIbHBIEC B3aUMOICUCTBUS.
baproHbl, ME30HBI U JIENTOHBI.
[Tpencrasnenne o CtannapTHON
Mozenu. KBapk-rirooHHas Mozenb

aZIpOHOB

bu6mmoreka IIOK
https://m.edsoo.ru/lacO8asSb

117

®usuka 3a npenenamu CTaHIapTHOU
Mozenu. TéMHas Matepust U TEMHas
sHeprus. EnuncTBo pusnueckoit

KapTUHBI MUpa

but6mmorekxa [IOK
https://m.edsoo.ru/c026fd37

118

DTanel PasBUTHUA aCTPOHOMHU.

but6mmorekxa [IOK




3HaueHHe ACTPOHOMUH

[TpruMeHUMOCTh 3aKOHOB (PH3UKH IS
00BSICHEHUS PUPOJIbI KOCMUUYECKUX

https://m.edsoo.ru/ad73e145

bubnunorexa LIOK

119
00BEeKTOB. METOIbI aCTPOHOMHYECKHUX https://m.edsoo.ru/39¢44028
HUCCIEN0BaHUN
CoBpeMeHHbIE ONTHYECKUE
120 TEIECKOIIBI, PAIHOTEIIECKOIEI bubmorexa LIOK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(hepHass aCTpOHOMHMS
Bup 3sésnnoro neda. Co3sesnus,
121 SIpKHE 3BE3bI, INTAHETHI, X BUIUMOE bubnnorexa [IOK
p ’ ’ https://m.edsoo.ru/aac588eb
IIBIDKEHUE
Coinneuynas cucrtema. CoJHIIE.
122 CosHeyHas aKTUBHOCTE. MICTOUYHUK bubnnorexa [IOK
o https://m.edsoo.ru/22748eb4
sHepruu CosHIA U 3BE3]
3BE3bI, UX OCHOBHEIC
bubnunoreka LIOK
123 XapakTepUCTUKHU. [lnarpamMmma
" . " https://m.edsoo.ru/42169944
CIEKTPaJIbHBIN KJIACC — CBETUMOCTD
124 3Be3/1bI TIIaBHOH MOCIEN0BATEILHOCTH bubnmorexa OK
https://m.edsoo.ru/b3cb766¢
BnytpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIE NPEICTABICHUS O bubnmnoreka [HOK
MIPOUCXOKIEHUH U 3BoTounK ConHIa https://m.edsoo.ru/d09da494
U 3BE31. OTallbl )KU3HU 3BE3]
Muneunsiii [1yte — Hama ['anakTuka.
126 Tune! ramaktuk. YEpHbBIE ILIPHI B bubmmorexa TIOK
- ep P https://m.edsoo.ru/7cd10a0a
s/ipax rajJakTUK
127 Bcenennas. Pacuupenne BeenenHol. bu6muoreka [JOK

3akoH Xab6mna. Teopus bonbiioro

https://m.edsoo.ru/3dbdf0d2




128

B3pbIBA. PenmnkToBoe N3JIYyUYCHUC

Macmrabnas crpykrypa Beenennoil.
MeraranakTuka

bubnunorexa LIOK
https://m.edsoo.ru/ce234633

129

Hepeménnbie mpoOieMbl aCTPOHOMUU 1

bubnunoreka LIOK
https://m.edsoo.ru/d37d9ffe

130

131

132

133

134

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue MAarHUTHOTO ITI0JIS
IMOCTOSSHHBIX MarHUTOB' MJIM
"NccneqoBaHue CBOMCTB
dbeppoMarseTuKoB" uiIu
"UccneqoBanue neiCTBUA
MOCTOSIHHOT'O MarHuTa Ha paMKy C
TOKOM"

dusnueckuil NpakKTUKYM 10 TeMe
"U3mepenue cuibsl Ammiepa" wimn
"N3yueHne 3aBUCUMOCTH CUJIbI
AmMriepa OT CHJIBl TOKA" NN
"OnpezeneHre MarHUTHON WHIYKITUU
Ha OCHOBE M3MepeHus cuibl Ammepa"

Du3nUeCcKU IPAKTUKYM I10 TEME
"UccnenoBaHue IBIEHUS

AJIEKTPOMArHUTHOW MHAYKIMU" UK 1
"OnpeneneHre HHIYKIIMY BUXPEBOTO
MarHuTHOTO nosus"

Pu3nYeCKUuil IPAKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS

camouHaykiuu" mwin "COopka Moienn
3JIEKTPOMAarHUTHOTrO reHeparopa’

Pu3n4eCcKuil IPAKTUKYM 110 TEME 1

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

bu6nunorexa LIOK
https://m.edsoo.ru/fcac91e9

https://m.edsoo.ru/c36658da

bubnunorexa LIOK
https://m.edsoo.ru/b8fb6391

bubnunorexa LIOK




135

136

137

138

139

140

"N3mepenue neprojia CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U TIPY>KUHHOTO
MasiTHUKOB"

DuU3nYECKU MPAKTUKYM 10 TEME
"[IpeoOpazoBaHue SHEPTUU B
MPY>KUHHOM MasiTHUKeE"

Pu3N4eCKui IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOIro ToKa
4yepes MocaeI0BaTeNIbHO COSTMHEHHBIE
KOHJIEHCATOp, KaTyUIKy U pe3uctop"”
nn "UccnenoBanue paboTh
HCTOYHUKOB CBETA B LU
IIEPEMEHHOT0 TOKa"

dusnueckuil NpakKTUKYM 10 TeMe
"N3yueHune napameTpoB 3BYKOBOM
BOJIHBI"

Pu3n4ecKuil TPAKTUKYM 110 TEME
"M3MepeHue nokasaress IpeaoMIIeHUsS
crexna" win "l[lonydyenue
n300pakeHus B CUCTEME U3 TIIOCKOTO
3epKajia v JIMH3bI"

Du3nUeCcKUu IPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSTHUS OT BEIIeCTBa
(Ha mpuMepe XUAKUX JIUH3)" WIn
"N3mepenne pOKyCHOTO pacCTOSTHUS
paccenBaroMX JUH3"

Du3n4eCcKuil IPAKTUKYM I10 TEME
"Habmronenue nudpakuuu,

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

bu6nmoreka [IOK
https://m.edsoo.ru/a28026bd

bubnuoreka [{OK
https://m.edsoo.ru/89dc2d90

bubnuoreka [{OK
https://m.edsoo.ru/b100661a

bu6mmoreka IIOK
https://m.edsoo.ru/42569¢eal

bubnunorexa LIOK
https://m.edsoo.ru/b879fb3f

but6mmorekxa [IOK
https://m.edsoo.ru/8b7ac737




141

142

143

144

145

UHTEp(EPEHIMH U TTOJIIPU3AIUN
ceera"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"OnpenesnieHue UMITYJILCA U SHEPTUU
PENIATUBUCTCKUX YacTull (110
dboTorpadusaM TPEKOB 3apSHKEHHBIX
YaCTHUIl B MArHUTHOM I10J1€)"

DuU3nYeCKui MPAKTUKYM 10 TEME
"U3mepenne noctosinHoi [lnanka Ha
OoCHOBe HccienoBanus Gororpdexra"
nnu "UcciaenoBanue 3aBUCUMOCTHU
CHJIBI TOKA YEPEe3 CBETOAHMO]T OT
HanpspkeHus"

Ou3nyecKuil MPakTUKYM IO TEME
"UccnenoBanue crieKkTpa
pa3peKEHHOT0 aTOMApHOTO BOJOPOIa
U U3MepeHue nocrosiHHon Pundepra”

Du3nUeCcKU IPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO
¢doHa ¢ UCOIB30BaHUEM J103UMETpa"
i "M3yuenue nornomieHus 6eta-
4aCcTHI] aTIOMAHUEM"

Du3n4eCKU IPAKTUKYM I10 TEME
"HaOmroaenus 3B€31HOT0 HEOA
HEBOOPYKEHHBIM T'JIa30M C
HCII0JIb30BAaHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUH JIJIs1 ONTPEACIICHUS
MOJIOKEHHUSI HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE

bu6nmoreka [IOK
https://m.edsoo.ru/63756¢c47

bubnuoreka [{OK
https://m.edsoo.ru/eb916f82

bubnuoreka [IOK
https://m.edsoo.ru/ec651eb8

bu6nunorexa LIOK
https://m.edsoo.ru/c3dabebe

bubnunorexa LIOK
https://m.edsoo.ru/1072021e




co3Be3iusi CeBepHOro MoyIapus u
spkue 3BE3ab1" unu "Habmoienus B
teneckon JIyHbl, IJIaHeT, TYMaHHOCTE!
1 3BE3/THBIX CKOTICHUN"

O00011eHNEe U cCUCTEMATU3ALIIS
3HaHui. Posb pU3MKKM U acCTpOHOMUH B

. N bub6nmoreka [IOK
146 3KOHOMUYECKOM, TEXHOJIOTHISCKOM,
. . https://m.edsoo.ru/ad6ddeed
COLIMAJILHOM U 3TUYECKO# chepax
JIeITCIIbHOCTH YEIOBEKA
O00011IeHNE U CUCTEMATH3AIMS
147 3HaHUH. Posib 1 MecTo GU3HMKHY U bubnnorexa [JOK
aCTPOHOMHUH B COBPEMEHHON HAay4YHOH https://m.edsoo.ru/18f19f7¢c
KapTUHE MHUpa
O00011IeHNE U CUCTEMATH3AIUS
3HaHu#. Posb pusnueckoit Teopun B
(hOpMHUPOBAHKUH MPECTABICHUH O
148 (du3nyecKoil KapTUHE MHpa, MECTO bubmmorexa LIOK
. p pa, https://m.edsoo.ru/e7d400f4
¢u3nyecKoil KapTUHBI MUpa B 0011IEM
PAly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJICTABIICHUN O TIPUPOJIC
149 O06o0meHre U cucTeMaTH3aIus bubnuoreka [{OK
3HaHui no teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o00611eHNe U cUCTEeMaTU3ALUs bu6mmoteka [IOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/4e31b507
151 O00011eHNe U cCUCTEMATU3ALIS but6mmorekxa [IOK
3HaHu# 1o Teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
O06o01IeHre U cucTeMaTHu3alus
N " bubnunorexa LIOK
152 3HaHui o Teme "CTaTruka TBEPI0TO

Teaa"

https://m.edsoo.ru/3ccad82e




O000111eHrEe U cCUCTEMATU3ALIIS

bu6nmoreka [IOK

153 3HAHUU 110 TeMe "3aKOHBI COXPaHEHUS
" P https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O00011eHrEe U cCUCTEMATU3ALIIS
154 3HaHUH 110 TeMe "OCHOBEI bubmaorexa LIOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJIIPHO-KHHETUYECKON TEOPHUH
O0001IeHNE U CHCTEMATH3AIUS
155 3HaHui 1o Teme "TepMoIMHaMUKa. Bubmorexa HOK
Y https://m.edsoo.ru/c63f7c10
TemnaoBble MaIIUHbI
O0001IeHTE U CHCTEMATH3 AU
156 3HaHUM 10 TeMe "ArperaTHbie bubmmoreka [JOK
cocTosHUS BemecTBa. Ma3oBble https://m.edsoo.ru/1d36b5b1
nepexomnl"
O0001IeHNE U CHCTEMATH3 AU
157 3HaHUN 110 TeMe "DIIEKTPUIECcKOoe bubmorexa HOK
" https://m.edsoo.ru/3bf0def9
moJie
O000I11IeHNE U CUCTEMATU3AIHS
158 3gaHui 110 Teme "I1oCTOsTHHBIHI Bubmuorexa LIOK
. " https://m.edsoo.ru/71453ee6
IIEKTPUICCKHUI TOK
O00011IeHNE U CUCTEMATH3AINS B LOK
N HOIHOoTEKA
159 3HaHMUU 110 TeMe "TOKHU B Pa3IMUHBIX
" https://m.edsoo.ru/3d40077a
cpenax
160 O000111eHNEe U CUCTEMATU3 AL bu6mmoreka IIOK
3HaHUU 1o TeMe "MaruutHoe moie" https://m.edsoo.ru/3b4c06ae
PeseprubrIit ypok. O6001IeHNE U
161 CHUCTEMAaTH3als 3HaHUH 110 TEME Bubmuorexa LIOK
" " https://m.edsoo.ru/053e2248
DNeKTpOMAarHUTHAS WHTYKITHS
162 PesepBublit ypok. O0o0mIeHNE U bubmuoteka [IOK




CHCTEMATU3ALMS 3HAHUH 110 TEME
"Mexanudeckue Konedbanus"

PesepBHbIil ypok. O0001ICHNE 1

https://m.edsoo.ru/d6310bfd

. bubnuorexa [JOK
163 CHUCTEMaTU3alMs 3HaHUH 10 TEME
" " https://m.edsoo.ru/5e2bb83d
DIIeKTpOMarHUTHBIE KoJIeOaHUs
PesepBHeiit ypok. O600ICHHE U
164 CHCTEMAaTU3alMs 3HAHUH 110 TEMe bubnunoreka LIOK
"MeXxaHMYEeCKHE U DJIEKTPOMArHuTHbIC https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBHrlil ypok. O0001IEHIE U
165 CI/ICTIG):MaTI/ISZII;I/Iﬂ 3HAHUH 110 TEME Bubmorexa [IOK
" " https://m.edsoo.ru/52ad1603
Onruka
PesepBHrlil ypok. O0001IEHIE U
P P . bubnuoreka [{OK
166 CUCTEMATHU3AaINA 3HAHUH 10 TEME
" " https://m.edsoo.ru/Sbeclc65
OcHoBrl CTO
PesepBurblii ypok. O0001IEHIE U
167 CI/ICTIe)MaTI/I?»ZIl_:[)I/I}I 3HAHUH 110 TEME Bubmiorexa IIOK
" N " https://m.edsoo.ru/f7¢59d38
KopryckynsipHO-BOJTHOBOM JTyain3m
PesepBurblii ypok. O0001IEHIE U
168 CI/ICTIe)MaTI/I?»ZIl_:[)I/I}I 3HAHUH 110 TEME Bubmaorexa IIOK
" " https://m.edsoo.ru/1f511654
du3uka aroma
Peseprubiil ypok. O600111eHIE U
CHCTEeMaTH3alMs 3HAaHUH 110 TeMe bu6mmoreka IIOK
169 "
®du3uKa aTOMHOTO s11pa U https://m.edsoo.ru/905c¢5ce(
3JIeMEHTapHbIX YyacTul"
PesepBurrii ypok. O000111€HIE U
P P N bubnuotexa [JOK
170 CHUCTEMAaTU3alus 3HaHUH 110 TEME

"OnemeHThl acTpOPU3UKH"

https://m.edsoo.ru/2bffb94c




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi

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

10.2

Y4uThIBaTh TPAHUIBI TPUMEHEHHUS H3YYEHHBIX (PH3UYECKUX MOJICIICH:
MaTepuaibHas TOUKa, MHEpLUaJIbHAas cucTeMa 0TC4€Ta, abCOJIIOTHO TBEPI0E
TEJI0, UJICAVIBHBIN ra3; MOJEIU CTPOCHUS ra30B, )KUIKOCTEN U TBEPABIX TEll,
TOYCYUHBIN DJICKTPUYCCKUI 3apsij] — IMPU PEIICHUH (PU3NIECKUX 3a]1a4

10.3

10.4

Pacnio3naBate ¢u3nveckue sSBiIeHUs (TIPOLECCH) U OOBSICHITD UX Ha OCHOBE
3aKOHOB ~MEXAHUKH, MOJIEKYJSIPHO-KUHETUUYECKOH TEOpUU  CTPOEHUs
BEUIECTBA M DJIEKTPOJWHAMUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
NPSIMOJIMHEHHOE JIBUKCHHWE, CBOOOIHOE TAaJeHHE TeN, MABIKEHHE II0
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Tten; auddysus, OpoyHOBCKOE
JBIDKEHUE, CTPOEHUE KUIKOCTEH M TBEPABIX Tel, U3MEHEHUE 00bEMa Tel
OpY HarpeBaHUM (OXJIAXKJEHHM), TEIJIOBOE paBHOBECHE, MCIIApPEHHUE,
KOHJIEHCallUs, IIJIaBJIeHHe, KpUCTAJUIM3allls, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
NOBBILICHHUE JIaBJICHUS r'a3a IPU €ro HarpeBaHUM B 3aKPBITOM COCY[IE, CBA3b
MEXy IapaMeTpaMH COCTOSIHHSI ra3za B U30IPOLECCax; JIEKTpU3aLus Tel,
B3aUMOJICVCTBUE 3apsI0B

OnwuceiBaTh MEXaHUYECKOE JBM)KEHHE, UCHOJb3Ys (PU3NUYECKUE BETUYUHBI:
KOOPJIMHATA, IIYTh, IEPEMELIEHUE, CKOPOCTb, YCKOPEHUE, Macca Tella, CUIIa,
UMITYJIbC ~ TeJla, KUHETHYEeCKas DSHEprus, IOTCHIMAIbHAs JHEPIUs,
MexaHu4yeckas paboTa, MeXaHHWYecKas MOUIHOCTh; TIpU  OINHUCAHUU
MPAaBWIBHO TPAKTOBAaTh (PU3UYECKUN CMBICI HCHOJIb3YEMbIX BEIWYHMH, MX
0003HAa4YeHHs] W €IWHUIBI, HaXOAWUTb (OPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
(GU3MUECKyIO BETUUMHY C IPYTMMHU BEIMYMHAMU

10.5

10.6

OnuceiBaTh U3yYEHHbIE TEIUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBJICHUS,
UCIOJNB3YS (PU3MUECKHUE BEITUYMHBL: JaBJIEHUE Ta3a, TeMIlepaTypa, CpeaHsis
KMHETHYecKast SHEprus Xa0TUYECKOI0 JIBUKECHUS MOJIEKYIL,
CpeIHEKBaJIpaTUyHasi  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSs 3HEprusi, pabora raza, KOd(QQHUIHUEHT MOJE3HOrO JECHCTBUA
TEIJIOBOTO JBUTAaTENsl; MPU ONMUCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCHOJBb3YEMBIX BEIMYMH, UX OOO3HAYEHMS W €AMHHUIIbI, HAXOIUTh
(dopMynbl, CBS3bIBAIOIIME TAHHYIO (DU3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYMHAM

OnuceIBaTh HU3Y4YCHHBIC QJICKTPHUYICCKUC CBOMCTBA BCIICCTBA )51
SJICKTPUYCCKUC SBJICHUA (Hpoueccm), HCIIOJIb3YH (I)I/ISI/I‘-ICCKI/IC BCJIMYHUHBI:



10.7

ANEKTPUYECKUN 3apsill, DJICKTPUUYECKOE TMOJie, HANpsHKEHHOCTh MO,
MOTEHLIMAN, Pa3HOCTh NMOTEHIIMAJIOB; MIPHU ONKMCAHUU MPABUIHHO TPAKTOBATh
(bu3nYeCKuil CMBICI UCTIOJIb3yEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (DOpPMYJIbI, CBA3BIBAIOIIME JTAaHHYIO (U3UYECKYIO BEJIMYHUHY C
JIPYTMMU BETUYMHAMU

AHATM3UPOBATH (PU3UYECKHUE MPOLIECCHI U SIBICHUS, UCTIONB3Ys (pr3udecKue
3aKOHbl M TMPUHIUIBL: 3aK0H BceMupHoro tsrorenus, I, II u III 3akonbl
HproToHa, 3aKOH COXpaHEHHUsSI MEXaHWYECKOW DHEPruH, 3aKOH COXpaHEHUS
UMITYJIbCA, TPHUHIUI  CYNEPIO3UIMKH  CHUJI, TPUHIUI  PaBHOIpPAaBUS
WHEPIUMAIBHBIX CHCTEM OTCUETa; MOJEKYISIPHO-KUHETHYECKYIO TEOPHIO
CTPOCHHUSI BEILECTBA, TAa30BbIE€ 3aKOHBI, CBS3b CpPEAHEH KHHETUYECKOU
SHEPTUU TEIUIOBOTO JBMKEHHS MOJIEKYJI C aOCONIOTHOW TeMIepaTypow,
NEpBbIi 3aKOH TEPMOJMHAMHUKHU; 3aKOH COXPAHEHUS DSJIEKTPUUYECKOIO
3apsina, 3akoH KyrnoHa; mpu 3TOM pa3iudvarh CIOBECHYIO (OpPMYITHUPOBKY
3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKEHUE M YCIOBHS (IpaHUIbI, 00JIaCTH)
MIPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOWMCTB;  pa3inuyarh YCIOBHS HMX  0€30MaCHOTO
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BBINOJNHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU H
MponecCoOB C UCIIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX H3MepeHHI>i; IIpU 5TOM
dbopMynupoBath npodiemy (3aady) U TUIOTE3y Y4eOHOro 3KCIICPUMEHTA,
coOuparh YCTAaHOBKY W3 MPEIJIOKEHHOTO 00OPYIOBaHUS, TPOBOJIUTE OIIBIT
U GOPMYIIHPOBATH BHIBOJIBI

10.10

10.11

10.12

10.13

10.14

OcymiecTBIATh NpsIMbIE U KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEIHYUH,
IpU 3TOM BBIOMpATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUS U HCIOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCHMOCTH  MEXIy (PU3NYECKUMH  BEIMUYMHAMHU C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUW; MpU OSTOM KOHCTPYHMPOBATh
YCTaHOBKY, (UKCHpOBATh  pPe3yNbTaThl  TOJYyYEHHOW  3aBUCHMOCTHU
bu3MYEeCKUX BEIUYMH B BHJE TAaOMUI[ U TpapuKOB, J€JaTh BBIBOABI I10
pe3yabpTaTaM UCCIeI0BaHUS

CobmroiaTh mpaBmiia 0€30MacHOTo TpyAa Py MPOBEISHUN UCCIETOBaHHI B
pamMKax  y4eOHOTrO  OJKCHEpUMEHTa, Y4eOHO-HCCIEI0BaTENbCKOW U
MPOEKTHOH AESITENFHOCTH C MCIOIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOMCTB U
1a00paTOPHOTO 000PYIOBAHMS

Pemats pacu€rHble 3aaud C SBHO 3aJaHHON (DU3MUYECKON MOJEINbIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPHUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4¥l BBIOUPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PHU3UUECKUE BEIUYUHBI
U QopMynbl, HEOOXOAWMBIE [Isi €€ pelIeHHs, MPOBOAUTH pPacu€Thl U
OIICHUBATH PEATHHOCTh MOTYYEHHOTO 3HAUYCHUS (PU3UIECKON BEIIMUNHBI

Pemate Ka4C€CTBCHHLBIC 3aga4u: BBICTPAanBaATh JJOTHYCCKH
HCIIPOTUBOPCUMUBYIO ILICIIOYKY paCCY)K,[[eHI/Iﬁ C OHOpOfI Ha H3YYCHHBIC



3aKOHBbI, 3dKOHOMCPHOCTHU U q)HSI/I‘IeCKI/Ie SIBJICHUA

10.15

Hcnonb3oBate  IpU  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJIOTMM Ui TOHMCKA,  CTPYKTYPHUPOBaHUS,
UHTEpIpETallid ¥ TpPeJICTaBICHUS Y4eOHOH ¥  HayYHO-NOIMYJISIPHON
uHPOpMALUK, TOJYYCHHOM U3 pa3IMYHBIX HCTOUYHUKOB, KPHUTHYECKH
aHATM3UPOBAThH MOJy4aeMyro HH(pOpMAIUIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHUE TIPOIECCOB OKPYXKAIOIIETO MHpA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUHI

Hcronp30BaTh TEOpETUYECKUE 3HAHUS 10 (PU3MKE B MOBCETHEBHOW KHU3HH
s obOecrieueHrss 0€301ACHOCTH TIpH  OOpallleHHH ¢ NpuOopaMHu H
TEXHUYECKHUMHU YCTPOMCTBaMU, JUISI COXPAHEHUS 370POBbS M COOJIOIACHUS
HOPM 5KOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIIEH cperie

PaGoraTte B rpymnme C BBIIOJHEHUEM pA3IUYHBIX COLMAJIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAMOHAIEHO PACHPEeNiaTh 00I3aHHOCTH U
IUTAHUPOBATh JESATENIbHOCTh B HECTaHJAPTHBIX CUTYallMsIX, aJIeKBaTHO
OLICHMBATh BKJIQJ] KaXIOTO U3 YYaCTHUKOB TPYNIbl B pELICHHUE
paccMarpuBaeMoi poOIEMBI

11 KITIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

11.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero odopa3oBaHusi

JleMoHCTpHpOBaTh Ha MpPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHOM HAYYHOM KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
U TEXHOJOTHH, B IPAKTHUYECKOW IEATEIBbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKOIN KapTHHBI MUpa

11.2

YuuThiBaTh TpaHULIBI MPUMEHEHHUS HM3YYEHHBIX (PU3MUYECKUX MOJeINeH:
TOYEUYHBIN DJJIEKTPUYECKUHN 3apsf, sAepHas MOJENIb aTroMa, HYKJIOHHas
MO/JIeIb ATOMHOTO sJIpa MPHU pelIeHNH (PU3NUECKHX 3a]a4

11.3

PacnioznaBate (usznueckue sBieHus (Iporecch) U OObSICHITh UX HA OCHOBE
3aKOHOB 9JICKTPOJMHAMUKMA W KBAaHTOBOW (DU3MKH: 3JEKTpHUYECKas
POBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE CHCTBUS
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMAarHUTHAS WHIYKIIUS, TEHCTBHE
MarHUTHOTO TIOJIS Ha TMPOBOJHHK C TOKOM U JBHXKYINUICS 3apsn,
AIIEKTPOMarHUTHBIE KOJIeOaHMsI u BOJIHBI, IpSIMOJIMHEIHOE
pacnpoCTpaHEHUE CBETa, OTPaKEHHE, NpENOMIICHHE, HWHTephepeHIHs,
nudpakiys U MoJspU3anus CBETa, AUCIEPCHs CBETa, (POTOIIEKTPHUCCKUIN
s dekt (PporodrddexT), cBeTOBOE AaBICHHUE, BOSHUKHOBEHHE JIMHEHYATOTO
CIEeKTpa  aTtoMa  BOJOPOJAa,  C©CTECTBEHHas W HMCKYCCTBEHHAs




pPaanoOaKTUBHOCTDb

11.4

OnwuceIBaTh U3yYEHHBIC CBOWMCTBA BEIIECTBA (DJICKTPUYECKHE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOJAMMOCTb pa3IMYHBIX Cpel) U
AIIEKTPOMAarHUTHBIE  SBJICHHUS  (IPOLIECCHI), HCIONB3YS  (pusmueckue
BEJIMYMHBI: MJIEKTPUUICCKUI 3apsi]], CHIIa TOKa, SJICKTPHUECKOE HaIPSHKCHUE,
ANIEKTPUUECKOE COMPOTUBIICHHE, pa3HOCTh noTeHuuanos, JDJC, pabora
TOKAa, WHIYKIMS MarHUTHOTO Tojis, cuia Awmmnepa, cwia JlopeHia,
WHIYKTUBHOCTh KATYIIKH, SHEPTHsI SJICKTPUYECKOTO ¥ MarHUTHOTO IIOJICH,
NEpUOJl U YacToTa KOJICOAHWH B KOJIeOATEIbHOM KOHTYpE, 3apsll U CHIIA
TOKa B TIPOIECCE TapMOHUYECKHX 3JCKTPOMAarHUTHBIX KOJICOaHHH,
(OKyCHOE pacCTOsSsHHE U ONTHYeCKas Cuia JIMH3bI;, [PU ONUCAHHUH
MMpaBUJIbHO TPAKTOBATbH q)H?;H‘-IGCKHﬁ CMBICJI HCIOJIB3YCMBIX BCIWYHUH, HUX
0003HaUCHHsI W EIUHHIIbI;, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLINE TAHHYIO
(GU3HYECKYIO BEIMYUHY C APYTUMU BEJIUYUHAMU

11.5

OnuceiBaTh HM3y4YCHHBbIE KBAHTOBBIC SIBJICHHS M IPOIECCHI, HCIOIb3Ys
bu3nYecKrue BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
M YacTOTa CBETa, SHEPrus W HMITYJIbC (POTOHA, MEpHOA IMOoJIypacraja,
SHEPrUsi CBS3M ATOMHBIX fAJE€p; MPU ONUCAHWUU MPABWIBHO TPaKTOBATh
(U3UYECKUN CMBICI UCTIONB3YEMBIX BEIMYMH, UX 0003HAYCHUS U €IUHUIIBI;
yKa3bIBaTh (OPMYJIbI, CBA3BIBAIOIIME MAaHHYI0O (U3UYECKYIO0 BEIUMYHUHY C
JIPYTMMU BETUYMHAMU, BBIUYUCIISITH 3HAU€HUE (PU3NYECKOM BETUYMHBI

11.6

11.7

11.8

AHanu3upoBaTh PU3NUECKHUE IPOLECCHI U ABJIECHUS, UCIOJB3Ys (PU3HUECKUE
3aKOHBl W MpPUHLUIBL 3akoH OMa, 3aKOHBI IIOCJIEN0BAaTENbHOIO U
HapajjIeIbHOTO COEAMHEHUs NIPOBOJHUKOB, 3aK0H Jlxkoyinsa — JIeHna, 3akoH
IIEKTPOMAarHUTHOW MHAYKLNHU, 3aKOH INPSMOJIMHEHHOIO pacipOCTpaHEHHS
CBETa, 3aKOHBbI OTPAKEHUS CBETA, 3aKOHBI IIPEJIOMIICHUS CBETA, YPABHEHHUE
OiHmreitHa a8 QoTorddexTa, 3aKOH COXpAaHEHHsS DHHEPruu, 3aKOH
COXPaHEHHs MMITYJIbCA, 3aKOH COXPAHEHUs JJIEKTPUUECKOTO 3apsia, 3aKOH
COXpPaHEHMsI MAacCOBOIO 4YHcla, MOCTynaTel bopa, 3aKOH pajnOaKTHBHOIO
pacnaja; IpU STOM pa3iavyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BbIpaXXEHHWE M ycjoBHsl  (TpaHMIbI,  oO01acTH)
NPUMEHUMOCTH

Onpenendarb HampaBiI€HUE BEKTOpa MHAYKIUMHM MArHUTHOTO  MOJs
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa 1 cuibl JlopeHia

Ctpouth M OMUCHIBaTH HM300pakeHUE, CO37aBacMOE IJIOCKHM 3€pKajoM,
TOHKOM JIMH30U1

11.9

BrimmonsaTe OKCIICPUMECHTBI IO HCCICAOBAHHIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUA U
MMpoNHeCcCOB C UCIIOJB30BAHUEM ITPAMBIX H KOCBEHHBIX HSMGPGHHﬁ; IIpHu 5TOM
dbopmynupoBath IpobieMy (3a1ady) U TUIOTE3y YIEOHOTO DKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEAJI0KEHHOTO 000pYyI0BaHUS, MPOBOJUTH OMBIT
1 GOPMYIUPOBATH BBHIBOJIBI

11.10

OcyiecTBisITh MpsiMble M KOCBEHHbIE HM3MEpPEHUS (PU3NYECKUX BEIMYUH;
IpU 3TOM BBIOMPATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUS U HCIOIb30BaTh




U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCHMOCTH (PM3UYECKUX BEIMYUH C HCIOJIb30BAHUEM
OpSAMBIX U3MEPEHUH; MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBAThH
pe3ysbTaThl TOJNyYEHHOM 3aBUCUMOCTH (H3UYECKUX BEIUYMH B BHJE
TaOIMI U TpaUKOB, AETaTh BBIBOAKI 110 PE3yJIbTaTaM HCCIIEeIOBAHUS

Cobmoath npaBuiia 0€30MaCHOTO TPy P MPOBEACHUH UCCIICIOBAHUI B
paMKax  y4eOHOTrO  3KCIEPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW U
HpOGKTHOf/’I ACATCIIBHOCTHU C UCIIOJIb30BAHNEM U3MEPHUTCIIbHBIX YCTPOI\/JICTB u
1ab0paToOpHOTO 00OPYIOBAHUS

Pemarbs pacuérHble 3amauyd C SIBHO 3a/JaHHOM (PU3WYECKOW MOJENBIO,
UCIIOJNB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHAJIN3a YCIOBUS
3aJa4uM BBIOMPATh (PU3NYECKYI0 MOJENb, BBIACIATh (HHU3HUECKUE BETUYHHBI
U (QopMynbl, HEOOXOAWMBIE JUIsi €€ pelIeHHs, MPOBOAUTH PAcu€Thl U
OIICHUBATH PEATHHOCTD MOTYYEHHOTO 3HAUCHUS (PU3HMUECKOM BEIIMUMNHBI

Pematsn Ka4CCTBCHHBIC 3aJa4u: BbICTPAaNBaTb JJOT'NM4YCCKHU
HCIIPOTUBOPCUUBYHO ILICIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOfI Ha H3Y4YCHHBIC
3aKOHBI, 3dKOHOMCPHOCTHU U q)HSquCKHe SABJICHUA

Hcnonb3oBaTh  HOpU  pelleHMH  y4eOHBIX  3ajjad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJOTMU  JUIi  IIOMCKA, CTPYKTYpPUpOBAHUA,
UHTEpHpeTallud ¥ MpeJCTaBleHUs] Y4eOHOH M Hay4yHO-NOMYJISPHOM
UHpOpPMALMK, MOJYYEHHOM U3 pa3iIM4yHbIX HMCTOYHUKOB, KPUTHUUYECKH
aHAJIM3UPOBATH NOTY4aeMyIO HH(POPMAIHIO

OOBSICHATh NPUHLUMUIBI JEHCTBUSA MAaIlWH, HOPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3nuyaTh YCIOBHS HUX 0€30MacHOr0 WCIOJIb30BAaHUS B
MIOBCEIHEBHOMN XU3HU

11.17

[IpuBoauTh MpUMeEpHI BKJIa/la POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKu, B OOBSCHEHUE IPOIECCOB OKPYKAIOLIETO MHUpA, B
pa3BUTHE TEXHUKU U TEXHOIOTUHN

11.18

Hcnonp3oBath TeopeTnyeckue 3HaHUs M0 (U3UKE B MOBCEIHEBHOM KU3HU
st obecrieyeHust Oe3omacHOCTH Tpu  oOpallleHuu ¢ [pudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUII COXPAaHEHHS 30POBBS M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 IOBEICHUS B OKPYXKAIOLIEH cpeie

11.19

PaGoraTte B rpymme C BBIMOJHEHHEM Pa3IUYHBIX COIMATBHBIX POJIEH,
MJIAaHUPOBATh PadOTy TPYMIBI, PAlMOHAIBHO PACIIPEACIATh 00S3aHHOCTU U
IJIAaHUPOBATh JACATCIBHOCT B HCECTAHAAPTHBIX CHUTYyallMAX, aJCKBATHO
OLCHMBATb BKJIaJd KaXJ0ro M3 YYACTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HpOBepﬂeMme IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. Hayunbie meTonasl
MO3HAHUA OKpYXKarouiero mupa. Poib skcnepumMeHnrta
U TEOpUM B IIpollecC€ TMO3HAHUA IPUPOIBL.
DKCHepUMEHT B (pU3UKE

1.2

MonenupoBanue ¢u3uueckux  SABICHUH |
nporieccoB. Haywnple rumote3sl. Dusndeckue
3aKOHBI M TEOpHM. ['paHUIBl IPUMEHUMOCTH
¢u3nyeckux 3aKOHOB. [IpHHIMII COOTBETCTBHSL.
Porb m wmecro ¢umsuku B (HopMHpPOBaHHU
COBPEMEHHOW  Hay4yHOH  KapTHHBI MHpa, B
NPaKTHYECKOH NEeSITeNbHOCTH JIIOeH

MEXAHUKA

2.1.1

#HHParHH#KNUHEMATHUKA

Mexanuyeckoe  aBukeHue.  OTHOCHUTEIBHOCTh
MexaHuyeckoro aBwxkeHus. Cucrema oTcuéra.
Tpaexropus

2.1.2

[Tepememienre, CcKOpocTb (CpeiHsAs CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) M YCKOPEHUE MaTepHalIbHOM
TOYKH, UX MPOEKIUU HA OCH CHUCTEMBbI KOOPIMHAT.
CrnoxeHue nepeMeIeHui U CI0KEHHE CKOPOCTEN

2.1

2.13

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJMHEWHOE
nBrkeHue. ['paduku 3aBUCHUMOCTH  KOOpIMHAT,
CKOPOCTH, YCKOPEHMS, NYTH HW IEpeMEIICHUS
MaTepUaJIbHOU TOYKU OT BPEMEHHU

2.14

2.1.5

2.1.6

CBobomHoe majienne. Y CKopeHue CBOOOTHOTO
HagcHUs

KpuBonuneiinoe JIBHOKCHHE. PaBHoMepHOE
JBUOKEHUE MaTEpPUAJIbHOW TOYKM MO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHENWHAs CKOpOCTh. [lepuon u
yactoTa. [{eHTpocTpeMHUTENLHOE YCKOPEHUE

TexHuueckue YCTPOﬁCTBaI CIILAOMECTP, ABUXKCHUC
CHapsA 0B, HECTIHBIC U pCMCHHBIC IICpCaAaIn

[IpakTuueckue paboTel. M3MepeHne MrHOBEHHOMN
ckopoctH. MccienoBaHne COOTHOIIEHHS MEXAY



2.2

2.3

MyTAMU, PO ICHHBIMU TEJIOM 3a
IIOCJICIOBATENBHBIC PABHBIE MPOMEXYTKH BPEMEHU
P PAaBHOYCKOPEHHOM [BIDKCHMH C Ha4aJIbHOU
CKOPOCTBIO, PaBHOW HYymI0. M3yueHuwe IBIKEHHUS
IIapyuKa B BS3KOM >KUAKOCTU. V3ydeHne ABHMIKEHHUS
Tena, OpPOIIEHHOT0 TOPU30HTAIBHO

##HtPar### IMTHAMUKA

2.2.1

222

IIpununun orHocutensHocTH ['amunes. Ilepsbii
3akoH HerotoHa. MHepuuanbHble CHCTEMBI OTCUETA

Macca tena. Cuna. [IpuHImMn cyneprno3uiuuy Cuil

223

Bropoii 3akoH HproTOHA [U1s1 MaTEpUAIBHON TOYKH B
unepuuanbHoit cucreme otcuéra (MCO). Tpernit
3akoH HploTOHa 11 MaTepHaIbHBIX TOYEK

224

2.2.5

3akoH BceMUpHOTO TsroTeHus. Cuiia TKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHUs
CKOJIbXKCHHUSI M cuiia TpeHus mokos. Koaddumment
TpeHusi. Cuia CONpOTUBIICHUS TIPU JIBIXKEHUH Tea
B JKUJIKOCTH HJIH ra3e

227

2.2.8

229

[TocrynarensHOe W  BpamaTeIbHOE  JIBHIKCHUE
a0COJIIOTHO TBEPIOTO TeJa

MOMEHT CHJIbI OTHOCHUTEIBHO OCH BpallCHHUS.
I1;meyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TeEja B
nCoO

TexHuueckue YCTpOﬁCTBaI OAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka IO HAKJIOHHOM IJIOCKOCTH MOJ AeHCTBHEM
HECKOJBKUX CcHil. MccnenoBaHue 3aBUCHUMOCTH CHIT
VIOPYTOCTH, BO3HUKAWIIUX B JAedopmupyemoi
NpYXUHE W PE3UHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

###Par###3AKOHbBI COXPAHEHU A B MEXAHUKE

2.3.1

232

233

Nmmynse MaTepUaJIbHOM  TOYKH, CUCTEMBI
MaTepuaIbHBIX TOYEK. IMIyIbC CHIIBI U U3MEHEHHE
UMITyJIbCa Tea

3akoH coxpaHenust umiyiasca B MCO. PeaktuBHoe
JBUKECHHE

Pa6Gora cunel



234

MOoOIIIHOCTD CHJIBI

235

2.3.6

2.3.7

Kunernueckas »sHeprus MaTepHalbHONW TOYKH.
TeopeMao KMHETUYECKOU SHEPIUU

[TorennmanpHas >Heprus. [loTeHnManbHas SHEPrUs
yIpyro nehopMUPOBAaHHON MIPY>KUHBI.
[ToTenmanpHas SHEPTUs Tejaa BOJMU3M MOBEPXHOCTH
3eman

HOTCHHI/I&HBHHC N HCIIOTCHUHWAJIbHBIC CUJIBI. CBs13b
pa6OTBI HCIMOTCHLIHAJIBHBIX CHJI C HW3MCHCHHEM
MEXaHU4YeCKOM OHEpIrun CUCTEMBI  TCII. 3aKkoH
COXpPaHCHUIA MEXaHHYeCKOM SHEpIrun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

239

2.3.10

TexHuueckue  yCTpPOMCTBA:  ABM)KEHHE  PAaKeT,
BOJOMET, KOIIEp, IPYKUHHBIN UCTOJIET

[TpakTuueckue padoTel. 3ydeHue cBA3M CKOPOCTEH
Tel Mpu Heymnpyrom ynape. MccnemoBanue cBA3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHMYECKOM
SHEPrUM Temna

3 MOJIEKVYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA
###Par#H#OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

OcHoBHbIE II0JIO>KEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOW TEOpUH. BpOyHOBCKOE [BHIKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOACHCTBHS
4acTHUL BENleCTBa
Monenu cTpoeHHsl ra3oB, XMJIKOCTEH U TBEPIBIX

3.1.2 TeJl U OOBSICHEHUE CBOMCTB BEIIECTBA HAa OCHOBE
ITUX MOJEIeH

313 Macca MOJIEKYII. KomnuecTtBo BEILECTBA.
[TocrosinHast ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa U eé

n3mepenue. lllkana remneparyp Llenbcus
Monens uaeanpHOoro rasa. OCHOBHOE ypaBHEHHUE

3.1.5 MOJIEKYJIAPHO-KUHETUYECKOW TEOPUU HECAIBHOIO
rasa
AOcomroTHass Temmeparypa Kak Mepa CpeaHen

3.1.6 KMHETUYECKOM JHEPruu  TEIUIOBOTO  JIBHIKEHUS
yactul rasa. [llxkana remneparyp KenpBruna

317 VpaBuenue Kianeiipona — MeHaeneeBa. 3akoH
JaneroHa

318 I"a3oBble 3ak0HBI. M30MpolLieccsl B HAEAIBHOM Ta3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMa,



u30Xx0pa, n3odapa

3.1.9

3.1.10

TexHUYECKHEe yCTPOICTBA: TEPMOMETP, OapOMETP

[IpakTrueckue paboTel. MI3MepeHue Macchl BO3ayxa
B KJacCHOW KoMmHare. MccienoBaHue 3aBUCUMOCTH
MEXJy IapaMeTpamMH COCTOSIHUA DPa3peKEeHHOTrO
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

322

Tepmonunamudeckas cUcTeEMA. Buytpennss
DHEPTUs TEPMOJANHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEeHEeHU

KonuuectBo Ttemnmorel u  pabota. BHyTpeHHss
SHEPrusi OJHOATOMHOIO UJCAIbHOTO Tra3a

323

Bunsr TEIJIONEePEIavun: TEIIONPOBOJHOCTb,
KOHBEKUMA, M3JIy4eHHue. TermoéMKOCTh  Telna.
VYnaenpHas  TEIUIOEMKOCTb  BelllecTBa.  Pacuér
KOJINUECTBA TEIJIOTHI MPHU TEIUIONEpeiaue

324

IlepBbIii 3ak0H TepMOAMHAMUKHU. IIpumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCaM.
['paduueckast uHTEpIIpEeTaIys paboThHI ra3a

3.2.5

Tenmosnie MAaIlIUHBI. [TpunIUIIBI JNIEUCTBUS
TerIoBbIX MamuH. [IpeoOpa3oBaHus SHEPruu B
TEIUIOBBIX MammHax. KodpumueHnr mnoie3Horo
nevcreus (nanee — KI1J1) termoBoit Mmammubl. [ukon
Kapno u ero KII[{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTumMocTh
IIpOLlECCOB B IpupoAe. TeloBble JBUTaTEIH.
DKOJIOTHYECKUE TTPOOIEMBbI TEIIJIOIHEPTETUKU

TexHHuecKue yCTpoiCTBa: JBUTAaTENlb BHYTPEHHETO
CropaHusi, ObITOBOHN XOJIOIWIBHUK, KOHJUIIMOHEP
[IpakTnueckue pabotel. M3Mepenue yaenbHOI
TEIJIOEMKOCTH

33

###Par#### AT PEIATHBIE COCTOSAHUA BEHIECBA. ®A30BbBIE

3.3.1

332

[NEPEXO/IbI

Hap006pasoBaHI/Ie N KOHACHCAlM:. I/IcnapeHHe 151
KUIICHUC. YILCJ'IBHB.SI TCIIJIOTAa Hap006pa30BaHH5{.
3aBUCHUMOCTH TEMIICPATYPbI KUIICHUA OT AaBJICHUA

AOcomoTHas U OTHOCUTENbHAS BIIaXKHOCTh BO3yXa.
Haceliensslii nap

3.33

TBépnoe Ttenmo. Kpucramnmmueckue u amopgHbIe
Tena. AHU30TPONUS CBOWCTB KpuCTa/LIoB. JKuakue
KpucTayyibl. CoBpeMEHHbIE MaTepHaIbl



[InaBieHne M KpUCTaUIM3aLMsA. Y JeIbHAsl TEMIOTA

334
riasnenus. Cyomumanus
3.35 YpaBHeHUe TEIIOBOTO OanaHca
Texnuueckue yCTpOIiCcTBA: TUTPOMETDP u
136 MICUXPOMETP, KAIOPUMETP, TEXHOJOTUHU MOTYUCHHS
o COBpPEMEHHBIX  MaTepualioB, B TOM  YHCIE
HAHOMAaTEpPHAaJIOB, U HAHOTEXHOJOTUU
337 [IpakTuueckue paboTel. WM3mepeHue BIAKHOCTH
o BO3JyXa
4 OJIEKTPOAMMTHAMUKA
###Par###IJIEKTPOCTATUKA
411 OnexTpuzauus Ten. ONeKTpudeckuil 3apsan. [Ba
o BHUJIa 3JIEKTPHUYECKUX 3aPsI0B
4.1.2 [IpoBOIHUKY, AUBIIEKTPUKHU U MOTYIIPOBOAHUKU
4.1.3 3aK0H COXpaHEHUs AMEKTPUIECKOro 3apsiaa
4.14 B3aumopgeiictBue 3apsaaoB. 3akon Kynona
DJeKTpUUYECKOe Toue. HanpsoxkénHnocThb
4.1.5 aNeKTpuueckoro mnois. [lpuHnun cynepno3suuuu.
JluHuK HanpsHKEHHOCTH AIEKTPUYECKOTO MO
416 Pabora cui AJIEKTPOCTATUYECKOTO OJIS.
o [Motexnuman. Pa3HOCTh MOTCHIIHATIOB
4.1 [IpoBOAHMKK W JOUAJNEKTPUKU B  IOCTOSHHOM
4.1.7 ANEKTPUIECKOM oJIe. Jwuanexrpudeckas
MIPOHUIIAEMOCTh
OnextpoéMkocTs. KoHaeHcarop. DNeKTpOEMKOCTb
4.1.8 IUIOCKOTO KOHJAEHCATopa. OHEPrusl 3apsKEHHOTO
KOHJIEHCaTopa
TexHuueckue yCTpOWHCTBA: AIIEKTPOCKOTI,
419 AIIEKTPOMETP, JJEKTPOCTAaTUYECKAS 3aIuTa,
o 3a3eMJICHHE  DJIEKTPONPUOOPOB,  KOHAEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED
41.10 IIpakTrnueckue paboTHI. N3mepenune
o 3JIEKTPOEMKOCTH KOHJIEHCATOPA
#HPar#H#TIOCTOSHHBIN DJIEKTPUYECKWI TOK. TOKU B PA3JIMYHBIX
CPEJAX
VYcnosus CYLIECTBOBaHMS IIOCTOSIHHOTO
4.2.1 ANIeKTpUYecKoro Toka. Mcrounnku toka. Cuiia Toka.
4.2 ITocTosiHHBIN TOK
4272 Hamnpsoxenue. 3akon Oma 1i1s ydacTka [enu
423 DneKkTpruuecKoe COIPOTHUBIICHUE. VY nenvHoe

COIIPOTUBJICHHUEC BEIICCTBA




424

[locnenoBarenbHOe, MapajieibHOE, CMEIIAHHOE
COCTMHEHHE TIPOBOTHUKOB

4.2.5

4.2.6

PabGora snextpuueckoro Ttoka. 3akoH J[[xoyms —
Jlenna

MontHOCTb SJICKTPHYCCKOI'O TOKa

4.2.7

anekTpoiaBkymas cwia (manee — OJC) wu
BHYTPEHHEE CONPOTUBJICHHE HCTOYHHUKA TOKa.
3aKoH OmMma TUTSI MTOJTHOU (3aMKHYTOM)
aneKkTprueckoi nenu. Kopotkoe 3amMbpIkaHue

4.2.8

ONEeKTpOHHAas MPOBOJUMMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb  COIIPOTUBJIEHUS  METAJUIOB  OT
Temneparypbl. CBEpXIIPOBOAMMOCTh

429

4.2.10

OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITYYKOB

HOJ'IyrIpOBOI[HI/IKI/I. CoOcTBeHHass H IMpuMcECHasda

MPOBOAMMOCTh TOJXYIPOBOAHUKOB. CBOiCTBa p-n
nepexoja. [lomynpoBogHIKOBBIE TPUOOPHI

4.2.11

DNEeKTpUUECKUM TOK B DIIEKTPOIUTAX.
DIEKTPOIUTHIECKAs JUCCOIHAITUS. DIEKTPOJIU3

4.2.12

4.2.13

DneKTpuueckuii Tok B Trazax. CaMOCTOATENbHBIN U
HECAMOCTOSTENIbHBIA  pa3psan. Pasznuunble THIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [1lnazma

TexHHueCKHe yCTpONCTBA: aMIIEPMETpP, BOJIBTMETP,
peocTar, UICTOYHUKH TOKA, DJIEKTPOHArpeBaTelIbHbIE
npudopBI, 3JIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETDP CONPOTHUBJICHUS, BAKYYMHBIM JHOI,
TEPMHUCTOPHI u (bOoTOpE3UCTOPHI,
ITOJIYIIPOBOJTHUKOBBINA TMOJI, TAJIbBAHUKA

4.2.14

11 KUIACC

Kon
pa3nena
4
4.3

Koanposepsiemoro
3J1eMEHTa

[TpakTndyeckue paboThl. HM3ydyeHue CcMeIaHHOro
COEIMHEHUS PE3UCTOPOB.

U3smepenne DJIC ucrouHMKa TOKa U €ro
BHYTPEHHETO COTIPOTUBIICHUS. Habmonenue
AIIEKTPOJIN3A

IIpoBepsiemble 3JIeMEHTbI COIEePsKAHUSA

OJIEKTPOAMMHAMUKA

##H#PartH#H#MAT'HUTHOE I1O0JIE. OJIEKTPOMATI'HUTHAA MHAYKIA



ITocrossHHEIE MAarHuThbl. B3aumoneiictBue

4.3.1 HOCTOSTHHBIX MAarHUTOB
MarnuTtHOoe 1osie. BEKTOp MarHUTHOM MHAYKIIUH.
439 IIpunuun cynepno3unmu. JIMHMM  MarHUTHOR
e uHIyKIud. KapTrHa THHUN MarHATHON MHIYKIIUH
TOJISI TOCTOSIHHBIX MAarHUTOB
MarnutHoe moJie mpoBOJHUKA ¢ ToKoM. KapTuna
JUHUW TOJsl IJIMHHOTO TMPSMOrOo IPOBOJHUKA U
433 3aMKHYTOTO KOJIBLIEBOTO IIPOBOJHMKA, KATYIIKU C
TokoM. OmeiTr  Opcrena.  BaumopeiictBue
MIPOBOJIHUKOB C TOKOM
434 Cuna Amriepa, €€ MOJlyJib U HallpaBJICHUE
Cuna Jlopenua, e€ Monaylb U HampaBIcHHE.
435 JBr>keHre 3apspKeHHOM 4YacTHUIbl B OJHOPOIHOM
MarHuTHOM noje. Pabota cumsl Jlopenia
4.3.6 SIBneHre ANeKTPOMArHUTHON UHIYKITUU
437 [ToTok BeKTOpa MarHUTHOW UHIYKLIUU
4338 OJC wuHaykuuu. 3aKOH  3JIEKTPOMArHUTHOM
e urayknuu Papaest
Buxpesoe snexrpuueckoe nojue. 9JC uHayKIIMU B
4.3.9 IPOBOJAHMKE, JBUXKYIIEMCS IOCTYNATEIbHO B
OJIHOPOJIHOM MarHUTHOM I10JIe
4.3.10 [IpaBuio Jlenna
4311 NunyktuBHOCTh. fIBNieHne camouHaykiuu. 2J[C
o CaMOUWHIYKITUU
4.3.12 DHeprusi MarHuTHOTO TOJIsl KaTYIIKHA ¢ TOKOM
4.3.13 DNEeKTPOMarHUTHOE T0JIe
TexHuuecKkne yCTpONCTBA: MOCTOSIHHBIE MATrHHTHI,
4.3.14 AJIEKTPOMATHUTBHI, IEKTPOJBUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS TIeYhb
[TpakTuueckne paboThl. M3ydeHHe MarHUTHOTO
MOJIsI KaTyIIKK ¢ TOKOM. MccnenoBanue nencTBUs
4.3.15 MIOCTOSSHHOTO MarHuTa Ha pPaMKy C TOKOM.

Hccnenosaune SIBIIEHHUS 3JIEKTPOMArHUTHON
WHIYKITUW

5 KOJIEBAHUA 11 BOJIHBI
###Par#t#H#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU S
Konebarenbnas cucrema. CBOOOIHBIE KOJCOAHUSI.
5.1 5.1.1 [Napmonnueckne xonebanus. Ilepwon, dactora,

aMIIuTya v (hasza KoneOaHuit

IIpy>xuHHBINA MasgsTHUK. MaTeMaTU4eCKUN MasTHUK



5.2

5.1.3

YpaBHeHue rapMOHUYECKUX KoJIeOaHuUH.
Kunemartndyeckoen  OUHAMHYECKOE  ONUCAHME
K0J1e0aTeNbHOTO IBUKEHUS

IIpeBpamienue dSHepruv IpU TAPMOHUYECKUX
konebanusax. CBf3b  aMIUIUTYABl  KoJeOaHHA
MCXOJIHOW BEJIWYHMHBI C aMIUIMTYJIaMH KOJIeOaHH
€€ CKOPOCTU U YCKOPEHHUS

KonebarenbHblii KOHTYD. CBobonHbIC
AIIEKTPOMArHUTHBIE KOJNE0aHHS B  HJICAUIHHOM
Koyie0aTeIbHOM  KOHTYype. AHAIOTHUS  MEXIy
MEXaHUYECKUMU U AJIEKTPOMAarHUTHBIMU
konebanusmMu. @opmyna TomcoHa

5.1.7

5.1.8

3aKkoH COXPAaHCHUA OHECPIrun B nacalbHOM
K0JIe0aTeTbHOM KOHTYpE

BoiHyX/1€eHHBIE MEXaHUYECKHE KOJIeOaHusL.
Pe3onanc. Pe3oHancHas kpuBas. BrIHyXIeHHbIE
AJICKTPOMArHUTHBIE KOJICOaHMS.

[lepemennblil Tok. CUHYCOMIANIbHBIN TEPEMEHHBIHI
TOK.

5.1.10

MouHOCTh NEPEMEHHOIO TOKa. AMIUIMTYAHOE U
JICHCTBYIOIIIEE 3HAYEHHUE CHUJIbI TOKA M HANPSKECHUS
Tpancpopmarop. IlpousBoiacTBo, nepepada U
norpedieHue NIEKTPUYECKOU SHEPIUH.
OKOJIOTUYECKHE  PUCKH  TPU  IPOU3BOJCTBE
ANEKTPUYECKOMN DHEPIUH. Kynerypa
HCITOJIB30BAaHUs DJIEKTPOIHEPTHH B IMOBCEIHEBHOMN
JKU3HU

5.1.11

5.1.12

Texnunueckue YCTPOMCTBA: ceiicmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIiepesayd

IIpakTHueckue paloThI. Hccnenosanue
3aBHCUMOCTH I€PHO/Ia MaJlbIX KoJeOaHUil rpy3a Ha
HUTA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccenenoBanue IEpEMEHHOrO TOKa B LENM U3
IIOCIIEAOBATENBHO COEAMHEHHBIX KOHJEHCATOpa,
KaTYIIKH U PE3UCTOpa

#HH#HParHH#MEXAHWUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanuueckue BOJIHBI, yCIIOBHS
591 pacrpoCTpaHEHHUS. [lepuon. CkopocTb
pacnpocTpaHeHus U JIuHa BoyHBL. [lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI
590 ###Par####  UHrepdpepenuus u  audpaxmus

MEXaHHUYECKUX BOJH




523

3Byk. CkopocTh 3ByKa. I'pomkocTh 3ByKa. BricoTa
ToHa. TemOp 3ByKa

524

ONEeKTPOMarHUTHBIE BOJIHBI. YCIIOBUSI WU3JIYy4EHHUS
JJIEKTPOMATrHUTHBIX BOJIH. B3auMmHas opueHTanys
BeKTOpOB E, B M v B 211€KTpOMaruuTHONW BOJIHE B
BaKyyMe

525

5.2.6

5.2.7

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPAaKEHUE,
IIPEJIOMIICHUE, HOJISIpA3ALUs, Tudpakuus,
unTepdpepeniys. CKOPOCTh AIIEKTPOMArHUTHBIX
BOJIH

[llxana »aeKTpOMarHUTHBIX BOJH. [IpumeHeHue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[lpuHIMIBI ~ paguoOCBSI3U U TENEBUICHHUSL.

Pannonokamnus. DIEeKTpOMarHUTHOE 3arps3HEHUE
OKPYXKAaroIIel cpeibl

5.2.8

Texnuueckue YCTPOMCTBA: MY3BbIKaJIbHbIE
WHCTPYMEHTBI, YJIbTpPa3ByKOBasi JAMArHOCTUKA B
TEXHUKE W MEIULUHE, pajgap, paguolNpUEMHUK,
TeJIEBU30D, aHTeHHa, TesedoH, CBU-neun

5.3

5.3.1

###Par#H##OIITUKA

[IpsmonuHeitHOe  pacmpocTpaHeHHE CBEeTa B
onHopoaHou cpeze. Jlyd cBera

532

OtpakeHue cBeTa. 3aKOHbl OTPAKEHUS CBETa.
[TocTpoenne n300pa>keHHi B IUIOCKOM 3epKalie

533

5.34

[Ipenomienue cBera. 3aKOHBI IPEJIOMIICHHUS CBETA.
AGCOIOTHBIN MOKa3aTeab NPeIoMIICHUS

ITonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbIi
YrOJI IIOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucnepcus cBeta. ClnoxHbIN cocTaB 0€10ro cBeTa.

[BeT

5.3.6

Coluparoue U pacceuBaronue JTUH3BL. TOHKas
nuH3a. DoKycHOE paccTOsSHUE M ONTHYECKasl cujia
TOHKOM muH3bl. [locTpoeHune wu300paxeHuil B
coOuparomux U pacceuBarolux jauH3ax. Gopmyna
TOHKOM JIMH3EL. Y BEIIMUCHUE, TaBaeMOe JTNH301

5.3.7

5.3.8

IIpenenst IIPUMEHUMOCTHU F€OMETPUUYECKON
ONTHUKH

Wntepdepentus cera. KorepeHTHbIE HCTOYHHUKH.
VYcnosus HaOIr01eHUS MaKCHMYMOB "
MUHHUMYMOB B HMHTEP(QEpPEHIIMOHHONH KapTHUHE OT
JBYX CHH(A3HBIX KOT€PEHTHBIX HICTOYHHUKOB




Hudpakuus csera. JudpakiumonHass pemérka.
YcnoBue HaOMIOICHNS TIaBHBIX MAaKCHMYMOB TIPH

539 NajeHud  MOHOXPOMAaTHMYECKOro  CBeTa  Ha
TUGPaKIUOHHYIO PEHIETKY
5.3.10 [Tonspuzanus ceera
TexHnuueckue YCTPOMCTBA: OYKH, ayma,
5311 doroanmnapar, MPOEKLIMOHHBIN amnmnapar,
o MHKDPOCKOII, ~TEJIECKOI, BOJIOKOHHAs OITHKAa,
TUu(dpaKIUOHHAS PEIIETKA, TIOTSPOU]
[IpakTueckue pabotbl. M3mepeHue mnokazaTesns
53.12 MIPEIOMIICHUS. Hccnenosanue CBOIICTB

n300pakeHui B auH3ax. HaOmronenue mucnepcuu
cBeTa

RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuist MIPUMEHUMOCTH KJIaCCHYECKOM
MexaHuku. [locTynarsl TeOpur OTHOCHUTEIHLHOCTH:
WHBApPUAHTHOCTh MOJYJIS CKOPOCTH CBETa B
BaKyyMe, IPUHIUII OTHOCUTEIbHOCTH DHUHIITEIHA

6.2

6.3

OTHOCHUTEIBLHOCTh OOIHOBPCMCHHOCTH.
33.MGI[J'ICHI/IC BPEMCHHU U COKpAICHUC OJIMHBI

DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIbI

6.4

CBs3p  Macchl C  DHEpruel W UMIYJIbCOM
CBOOOJHON 4YacTUIbl. DHEPIUsl MOKOsI CBOOOJIHOM
JaCTHLIBI

7.1

KBAHTOBAS ®U3MKA

##H#Part###JIEMEHTBI KBAHTOBOM OITTUKU

7.1.1

7.1.2

7.1.3

®otonsl. Dopmyna I[lmanka CBSI3M SHEPruu
¢oToHa ¢ €ro 4acToToW. ODHEPrusi W HMILYJIbC
dboTona

OtkpeiTHE U UccnenoBanue GorodrpdexTta. ONbIThI
A.I'. CroneroBa. 3akoHb! hoTodddexTa
VpaBHeHnue OiHITeiHa a1 poTorddexTa.
«Kpacnas rpanuna» gorosdppexra

7.1.4
7.1.5

Hasnenue cera. Onbitel [1.H. JIeGeneBa

XUMHYECKOE NE€HCTBUE CBETA

TexHuueckne YCTPOMCTBA: (OTORIIEMEHT,
(dboTomaTYNK, COTHEUHAs OaTapesi, CBETOIUO]]

7.2

7.2.1

CTPOEHUME ATOMA

Mopnens atroma Tomcona. Omnbiter Pezepdopna mo
HCCJIEI0BAHUIO CTpOeHHUs aTroMa. [InanerapHas
MOJEeJIb aToMa



7.2.2

IToctynarel bopa. HM3nyuenue u moriyonieHue
(GbOTOHOB MpU MEpexoje aToMa C OAHOIO YPOBHS
SHepruvM Ha nApyro. Bunbl cnektpoB. Croektp
YPOBHEM 3HEPrUu aTOMa BOJOpPOJa

7.2.3

BosiHoBBIE CcBOMcTBa yactull. Bonnbl ne bpois.
KopmyckynspHo-BonHOBOH nyanmu3m. Judpaxius
AJIEKTPOHOB HA KpHUCTAIIaX

7.2.4

7.2.5

CrnoHTaHHOE U BBIHY)KJIEHHOE  U3JIy4YCHHE.
YCTpoHCTBO U TPUHIIKI PAOOTHI Jiazepa
TexHuueckrne yCTpOMCTBA: CHEKTPAJIbHBIA aHAIU3
(cTieKTpOoCKoOIT), Jia3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboTHI. Habnronenue
JIMHEWYaTOro CIEKTpa

7.3

7.3.1

ATOMHOE A1PO

Mertobl HaOJIOICHUS u pETUCTpALNH
AJIEMEHTAPHBIX YaCTHUII

7.3.2

OtkpeiTre pagnoaktuBHOCTH. ONBITE Pezepdopaa
[0  ONpPEACJICHUIO COCTaBa  PaJUOAKTHBHOTO
m3nydenusi. CpoiictBa anbda-, Oera-, ramma-
u3Ny4eHus. BiausHue paJuoakTUBHOCTH HA JKUBBIC
OpTaHU3MBI

7.3.3

OtkpeiTHe npoTOHAa U HeWTpoHa. HykinonHas
Monenb sjapa leiizenOepra — MBaHeHko. 3apsin
anpa. Maccosoe yucio sapa. M3oromnst

7.3.4

7.3.5

7.3.6

Anbda-pacniaf. OJIEKTPOHHBIN W TO3UTPOHHBIN
Oera-pacma. [Namma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacraja

DHeprus CBs3M HYKJIOHOB B sifjpe. SlaepHbie CUIIbL.
Jedext maccsl siapa

Snepusle peakuuu. JleneHne u CHHTE3 sSAep

7.3.7

7.3.8

7.3.9

Snepnslii  peaktop. TepMOsIepHBIM  CHUHTE3.
[TpoGyieMbl U MEePCHEKTUBBI SACPHON IHEPIETUKH.
OKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKU

OnemeHTapHbple 4YacTHLBl. OTKpBITHE MO3UTPOHA.
@yH1aMEHTAIIbHBIE B3aUMOIECHCTBH
TexHudeckne yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunbcona, siaepHblit peakTop, aToMHas bom0Oa

7.3.10

[IpakTnueckue pabotel. MccnenoBanue TpeKoB
yacTull (110 rOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qHor0o Heba. Co3Besnusi, sipkue 3BE3JHI,




IIJIaHCTHI, UX BUAUMOC IBUXKCHUC

8.2

8.3

Conneunas cucrtema. [lmaHeTsl 3eMHON TpyMIIbI.
[InaHeThI-TUTaHTBl U UX CIYTHUKHU, KApIUKOBHIC
riaHeThl. Mansie Tena ConHEeUHON CUCTEMBbI

Comnne, ¢orochepa u armochepa. ConHeuHas
AKTUBHOCTh

8.4

HcTtounuk sHeprun CosHLA U 3BE3]

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, panuyc, TeMIeparypa, 150.
B3aUMOCBs3b. /lnarpaMmma «CneKTpajgbHbIA KJIACC —
CBETUMOCTBY. 3BE31bI rJ1aBHOU
MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB) JUTSt 3BE3] TJIABHOM
MIOCJIEI0BATEIbHOCTH

8.6

#H#Part#H##BHyTpeHHee CTpOCHUE 3BE3 .
CoBpeMeHHbBIE MPEJICTABIICHUS O MPOUCXOKIACHUHI
u sBororuy CoJHIIa ¥ 3BE31. DTallbl )KU3HU 3BE3]T

8.7

Mneunsnii Ilyte — Hama ['anaktuka. CnvpanbHast
CTpyKTypa ['amakTuku, pacrpeneneHue 3BE3/, ra3a
u e, llonoxxenune u apwxenune ConHuLa B
INanaktuke. [1nockas u chepuyueckas MoaCUCTEMBI
l"aymakTkn

8.8

8.9

8.10

Tunel ramaktuk. PaguoranakTuku M KBasaphbl.
YEpHble ABIPHI B s1/Ipax rajJakTHK

Bcenennas. Pacmmpenue BceenenHoill.  3akoH
Xabb6mna. Pazberanue ranaktuk. Bo3pact u paauyc
Bcenennolt, teopus boisbmoro B3psiBa. Mozneib
«ropsuei Beenennoii». PenukroBoe usirydyeHue

MacuirabHas CTPYKTypa Bcenennon.
MeraranakTuka. Hepeménneie pobIeMbl
aCTPOHOMHUH



IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBbHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpedoOBaHMS oOpa3oBaHus

ChopmupoBaHHOCTE YMEHHI pacro3HaBaTh (DU3HUECKUE SIBICHUS

(mporiecchbl) U OOBSACHATH MX HA OCHOBE M3yYEHHBIX 3aKOHOB

BHaI[eHI/Ie OCHOBOIIOJIararommuMun (1)I/I3I/I‘-IGCKI/IMI/I IIOHATUAMHA n

BCIIMYNHAMHU, XapAKTCPU3YIOILINUMU (I)I/I3I/I‘leCKI/IC IMpOICCChI

ChopmupoBaHHOCTH yYMEHHMI MPUMEHSTh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMHUKH,
ANEKTPOJMHAMUKH, KBAHTOBOH (DM3HMKH I aHAIN3a W OOBSICHCHUS
SIBJICHU MUKPOMHpA, MaKpOMHpa W MeraMupa, pa3inyaTh YCIOBHS
3 (rpanunbl, 006J1aCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOImuMi xapaktep (GpyHIaMEHTaIbHBIX 3aKOHOB M OIPaHUYECHHOCTh
WCIIOJIb30BAHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DHU3UYECKHE
MPOLIECChI,  WCTOJB3YyS  OCHOBHBIC  TIOJIOKEHHS,  3aKOHBI |

3aKOHOMCPHOCTH

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojienell PU3NYecKuX TN U MPOIECCOB (SBICHHI)

ChopmupoBaHHOCTh yMEHHUs peuiaTh pacu€THbIE 3a7aud C SBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (U3NYECKON MOJEbIO: Ha OCHOBAHUU
aHajM3a YyCJIOBUsS BBIOMpaTh (U3MYECKHE MOMCNIH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4u, TPUMEHSTH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
5 U TOCTynaTbl  (PU3MYECKHMX  TEOpHd  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHMs 3a/iay, IPOBOJAUTH PACUYETHl HA
OCHOBAaHWHU WMEIONIUXCS JAHHBIX, aHAJIM3UPOBATh peE3YyJIbTaThl U
KOPPEKTUPOBaTh  METOJIbI  pelieHuss ¢  Yy4ETOM  TOJTyYeHHBIX

pe3yabTaTOB

Pemate xadecTBeHHBIE 3a/a4yu, TpeOylolMe MPUMEHEHHUS 3HAHUH W3
pa3HBIX pa3feNioB IIKOJIHHOTO Kypca (DU3MKH, a TakKe WHTETpaliu
6 3HAHUN M3 JIPYTUX MPEIMETOB €CTECTBEHHOHAYyYHOTO  IIUKJIA!
BBICTPAMBATh JIOTMYECKYIO LIEMOYKY PpACCYyKJAEHUW C ONOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bnanecm/le SIBJICHUSA



Bnanenue OCHOBHBIMH MeToAaMu Hay4HOI'O MO3HAHMUS,
UCTOJb3yeMbIMU B (U3MKE: MPOBOIUTH IMpPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIUYUH, BBIOMpPAs ONTUMANIbHBINA CHOCO0
W3MEPEHUSI U HCIIOJIb3Ysl U3BECTHBIE METOJbl OLEHKH IOTPEIIHOCTEN
WU3MEPEHUH, MPOBOJUTH HCCIEIOBAHUE 3aBHCUMOCTEH (PU3UYECKUX
BEIMYMH C HUCMHOJB30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHBIE PE3yJbTaThl, UCIONb3Yd (PU3HUUECKUE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUiia O€30MacHOroO Tpyaa
[pU MPOBEACHUHU HCCICIOBAHUN B PaMKax Y4eOHOIO HKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEIbCKOM  JICSITEIbHOCTH  C  MCIOJb30BAHUEM
UM(@POBBIX  HU3MEPUTENBHBIX  YCTPOMCTB W JIabOopaTOpPHOTO

o0opyoBaHUs

ChopmupoBaHHOCTH  YMEHHH  aHaANM3UpOBaTh M OILICHUBATH
MOCJIEeICTBHS OBITOBOM M MPOW3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA,
CBSI3aHHOW C (PM3MYECKUMHU TPOIECCAMH, C MO3UIHMNA IKOJIOTHIECKOH
0€30I1aCHOCTH; MpeACTaBICHUI 0 palOHAIbBHOM
[PUPOJIONOIb30BaHUM, a  TakKe  pa3yMHOM  HCIOJb30BAaHUU
JOCTMKEHHM HAyKHM W TEXHOJIOTMW JUId JAJbHEWIIEr0 Pa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnagenne pa3MTUYHBIMH crocobamMu  paboTel ¢ WH(pOpMaIue
(U3NYECKOTO  COJACpXAaHUA C  HCIOJB30BAaHHEM  COBPEMEHHBIX
MH(GOPMAIIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLCHKU JOCTOBECPHOCTHU HOquaeMOﬁ HH(pOpMaI_IHI/I

ChopmMupoBaHHOCTH ~ YMEHUH  NPUMEHSATH  OCHOBOIOJIATAIOIINE
ACTPOHOMHUYECKHE TIOHATHS, TEOPUM U 3aKOHBI Ui aHalu3a U
00BACHEHHUST (PU3MUECKUX MPOIIECCOB, MPOUCXOIAINIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKIAIAKTUYECKON Cpelne; JIBUKEHUS

HEeOECHBIX TEJI, DBOIIOLUY 3BE€311 M Beenennon




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O ®PU3UKE

Kon
pasaeaa/t
eMbI

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA
JIEMEHTA

1 MEXAHUKA
1.1 KNMHEMATUKA

MexaHu4deckoe JABHIKCHUC. OTHOCHTEIILHOCTh

1.1.1

MEXaHHUYCCKOI'O IBMKCHNA. Cucrema oTcuéra

MarepuanbHas TOUKa.

E€ pamiryc-BeKTop:
Fle)=(x(z) e ) =(z)),

TpaeKTopII,

IIEPEMEIICHIIC!

Ar=7(ty)—7(t)) =1, -1 =
= (Ax, Ay, A),

1.1.2

Iy Tb.

CrnoxeHIle HEPEMEH]EHIIﬁZ

Ay =0 + 1,

CxopocTb MaTepuaIbHOU TOUKHU:

Ax ,
1.1.3 v o=— =X,. aHaJoTI4HO v, =y, U.=Z,.
t—=0

CIozxeHHe CKopocTell: o, =0, + 0, -

Brruncienue MNEpEeMCIICHHUA U ITyTU MaTepHaHBHOﬁ TOYKHU

MIpU NPSMOJIMHEHHOM JBUKEHHUH BJIOJIb OCH X MO TpaduKy




3aBHCHUMOCTH Vy(t)

- _  AD ~,
YCKDPEHIIE MAaTEPHATBHOII TOYKIL: a = —L =
r—

At
1.1.4
Au, .
a, = =(v,),’, aHAMOTI4HO a, = (v, |', a. =(v.
t ] ¥l M 5
Af |y !
PaBHOMepHOE NPAMOJIMHENHOE ABUKEHHE:!
x(t) = xp+ v, .t
x(1)
0
+
1.1.5

ox

v,.(t) — vy, = const

®




1.1.6

1.1.7

Ox

const

PaBHOYCKOpeHHoe HpﬂMOJ’IHHCﬁHOC JBHXKXCHHUC:

at
x(t)=x,+uvu, 1+

v (t)=u, +at
a,. = const
2 "
Uy~ U, = EJI [IJ _Il]

Ly 4
HPII JBILKESHINI B OJHOM HAMPaBICHIII IIVIE S = 1

CBoOoHOE majieHne. Y CKOpeHrne CBOOOTHOTO MaICHHS.

Vi

Yo a

0 Xo {

JIBukeHue Tena, OpOIIEHHOTO MO YITIOM 0L K TOPU30HTY:




1.1.8

[.r{t} =X t Uyt =2, tUycosa-f

P . 2
_]'{f}=_].',:,+U,:,J.f+gJT=}'C,+Uc,51ﬂD'.-f—ng

v.(f)=v,, +g 1 =v,sino— g

g.=0
g, ="g =const

KpuBonunerinoe npuxenue. [[BkeHne MaTepruaibHOM
TOYKH 10 OKPYKHOCTH.

VYriioBas U IMHENHHas CKOPOCTb TOUKH:

v = wh

wR

IIpy paBHOMEPHOM JABUKEHHUH TOUKH I10 OKPYKHOCTH
2w

=—=2
Y] T T

2w




1.2

2o
. LleHTpOCTpEMUTENIBHOE YCKOPEHHUE TOUKH:
e

=—=w?R

Qe R

uc

R
. [lomHOE yCKOpEHHE MaTepruaIbHON TOYKHU

TBépnoe teno. IlocrynarensHoe 1 BpamarenbHOe

1.1.9 JIBMKEHUE TBEPJIOTO TENA
JANHAMUKA
121 WNuepumaneHple  cuctemsl  orcy€ra. [lepBwlii  3aKkOH
- Herorona. [Ipuniun otHocuTensHoCcTH [Nanunes
1.2.2 Macca Tema. IlmoTHOCTS BellleCTBa:




1.2.3

Cuna. [IpuHiun cyneprno3uuuu CUi:

Fpa.EHD,:I;E“HL'I‘E == Fj_ + Fz+...

paBHOJECHCTB




1.2.4

Bropoii 3akon Hetorona: 115 marepuanbHoii Touku B UICO
4

Fj_ = ma4q

-




Ap = FAt

1.2.5

A

p

F
At
pu
F = const

F
const

—{
Flj! Fy,

Tpetuii 3akoH HproTOHA 1J11 MaTe€pUaIbHbBIX TOYEK:

-

K

Fy =—Fn
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1.2.6

3akoH BCEMHUPHOTI'0 TATOTCHUA: CHUJIbBI HNPUTAKCHUA MCKIAY

TOYCYHBIMU MAaCCaMH PaBHBI
mmy
RZ

F=a




mg =

Cuia TsHKeCTH. HeHTp TSKECTH Tejla. 3aBUCHMOCTh CHJIbI

TAXKECTH OT BBICOTHI

panuycoMm RO:
GMm
(Ro+h)?

mg

(R

h)

GMm

h Haa TIIOBCPXHOCTHIO IIJIAHCTHI




Cuna ynpyrocru. 3akoH ['yka:
F, = —kx

1.2.7 !

—kx

Cuna tpenus. Cyxoe TpeHHE.

Cuita TpeHUsl CKOJIbKEHUS:

Ep=puN

P

128 AN

Cuua TpeHus MOKos:
FEp=uN

p

INA




Koadduruent tpenns

1.2.9

JlaBnenwue:
Fy

P=7

1.3

CTATHUKA

1.3.1

—

F
MOMEHT CHJIBI OTHOCUTEIBHO OCH BpallCHUA:

[M| = Fl, rae | — muie4o cuisl

OTHOCUTEIIBHO  OCH, TPOXOZSAIIENH  uepe3

NEPIEHUKYIJIPHO PUCYHKY

Touky O




1.3.2

[HenTp macc Tena. LleHTp Macc cucTeMbl MaTepUATbHBIX

TOYCK:

- -

_myn tmprpt...

3

T
e my +my+...




B onHOpOIHOM T0JI€ TSXKECTH

(g} = const)




const)

HEHTP MacCC TCJIa COBIMAAACT C €ro HCHTPOM TAKCCTH

VYcnoBus paBHoBecus TBEpioro tena B MCO:

[M,+M,+...=0
1.3.3 _ _
|F+Fy+...=0

#HHParttt#
3akon ITackans
1.3.4
JlaBneHnue B xxuakocTH, rmokosmeiicsa B UCO:
P =pot+pgh

<

###Par### p
1.3.5

pgh

3akoH Apxumena:

FApu{ = _'P‘EEL'I.'EL'H

HHPartHH F
1.3.6

Apx




BBITECH

€CIIH TeJIO0 U KUAKOoCTh nokosarcs B UCO, To

FApx = P9Verrrecn

Apx

j24%

BBITCCH

YcnoBue nmiaaBaHus Tel

1.4

3AKOHBI COXPAHEHN A B MEXAHUKE

HHHPar#H#
1.4.1

NMiynsc MaTepralbHON TOYKHU:

p=mv




HNMnynbsc cucteMsl Teir:

Pp=p tp:+..

p
p
#HHPar###
1.4.2 1
+




3aKOH U3MECHEHUS M COXPAaHCHHS UMITYJIbCa:
B UCO

4 ] ]

ﬂp = ‘ﬁ(pi + pz+...} = FiEHH"ﬁt-l_ FZEHEI:I:IHM-l_"'

A
p
##Part | A(
1.4.3
p
1
+




1BHEITH

At

2BHEIIH

At

B ICO , ecntu

Ap=Alp, +p+...0 =0




0
, €CITN

FlE:HE:uH + FZE:HEI:JH+"'




HHHPar#H#
144

1.4.5

1BHEIIIH

2BHENH

PeakTuBHOE ABHKEHHE

F
\Cﬁ(;(x‘

Pabora cuitbl Ha MaloM MEpeMCIICHUHN

:I=|ﬁ'|-|ﬂf‘|-c05 a=F_ -Ax

=]
<)
el

MOIIHOCTh CUIBL:




€CITH 32 BpeMsl

At
At
paboTa CHIIbI H3MEHSIETCS Ha , TO MOLTHOCTD CHJIBI
MA
P=—0 =F-p-cosa
&I Ar—

1.4.6

Kunernueckas sHeprusi MaTepuaibHOU TOUKH:

mv?  p?
Eym=—"F"=5_

2 2m

KHH

my

2m




3aKOH U3MEHEHUSI KHHETUYECKOW SHEPTUU CUCTEMBI

maTtepuainbHbix Todek: B MICO AExkun = A1 + A2 + ...

1.4.7

[ToreHManbHas 3Heprus:
JUIS IOTEHLUAIBHBIX CUII

Agp = Ell'[EITEH]:I; - EEm:lTEH:u;_z ﬁEnﬂl’EHﬂ;

12

ImoreHIg

210TeHI

AE

TOTEHI]




IToTrenumanpHas SHEPrus MaTepUaIbHON TOYKHU B
OJIHOPOZHOM I10JI€ TSDKECTH:

E notesn — LG h

IIOTEHIL

mgh

[TorennuanbHas sHEPrUs ynpyro 1eopMUpOBAHHOTO

TCia:

kxE
Em:l'reuq = T

MOTEHI]




3aKOH U3MEHEHUS U COXpaHCHUA MEXaHUYeCKOM OHCPI'UH:

Erex = B T Emre::—m,

1.4.8 B IICO AE,ex = Agcex nenorenu. cns
B IICO AEyex = 0, eCIII Agcex renorenm o = 0
1.5 MEXAHUWYECKUE KOJIEFBAHUA 1 BOJIHBI
['apmonnueckue  KojeOaHUA  MaTepUAIbHOM  TOYKH.
Ammuutyna u Qasa  konebanmil. Kunemartmueckoe
OTHCaHUE:
x(f) = Asin| @t +o, ).
v () =x/.
a(f)=(v, ), =—o'x(f)=a +&'x=0,
I7I€ X - CMEIICHHE U3 PAaBHOBECHS.
JlnHaMu4yecKoe ONKcaHue:
ma, = —kx,
ma
1.5.1
—kx,
rae
k = mw?
k
mw

. 9TO 3HAYHT, YTO
E. = —kx.




—kx.

OHepreTuyecKoe OIACaHUE (3akoH COXpPaHEHUs

MEXaHUYECKOM SHEprun):

CBsi3p aMIUIMTYbl KOJIEOAHUH CMELIEeHHs MaTephallbHON
TOYKM C aMIUIUTyJaMu KojiebaHuih €€ CKOpOCTH U

YCKOPCHUH:

Upee =04, @ =04

[Tepuon 1 yactoTa KoseOaHU:

[Tepuon Manbix CBOOOJHBIX KOJEOAHUN MaTEMaTHYECKOTO

MassTHHKA:

1.5.2 ]
I'=2m |—
g

[Tepuon cBOOOIHBIX KOIEOaHUH PY>KUHHOTO MasTHUKA!

m
T=2n|—

I's

Bemyxaennsle  koneOanusi. Pezonanc. Pe3onaHcHas

1.5.3

KpHBas

Ilonepeunsle u  mpoponbHble  BOJHBL.  CKOpoOCTh
154 pacnpoCTpaHEHUs U JUIMHA BOJIHBIL:

v
A=1T =-
'E_':l




HNHuTtepdepentius u qudpakius BOJIH

1.5.5 3Byk. CKOpOCTb 3ByKa
2 MOJIEKYJISIPHAS ®U3UKA. TEPMOJAMHAMUKA
2.1 MOJIEKYJISIPHAS ®U3NKA
Mopnenu cTpoeHusi Ta3oB, JKUIKOCTEH M TBEPABIX TEIl.
[Tycth TepMoaMHaMuyeckas cucreMa (Tesno) cocTout u3 N
OJIMHAKOBBIX MOJIEKYI. Torjga KoJIu4ecTBO BEIIeCTBa
N m
P=—=—
Nag
v
2.1.1 =




rae

— 4ucio ABOragpo, m — Macca CUCTEMBI (Tena),

L
U
— MOJISIpHAas Macca BeIIecTBa
2.1.2 TermoBoe IBMXKEHUE aTOMOB U MOJIEKYJI BEILIECTBA
2.1.3 B3anMopaelicTBue 4acTHII BellecTBa
2.14 Juddyzus. bpoyHoBckoe ABMKEHHE
2.1.5 Monens nuneansrHoro raza 8 MKT

2.1.6 CBsi3p  MEXAYy JaBJICHUEM | CpeIHEeH KUHETUYECKOH




BHC];)FHCI;'I IMMOCTYIIATCJIBHOT'O TECIIJIOBOT'O JABWXKCHUSA

MOJIEKYJI UJeanbHOro rasa (ocHoBHoe ypaBuenne MKT):

1 = 2 (mp') 2 —
p=-myw'="n-| ——|=n-¢__
3 3 1 2 3

rae m0 — Macca OJTHOM MOJIEKYJIbI,

W
=y

- KOHICHTpAalusd MOJICKYJI

2.1.7 AoOcomoTHas Temriepatypa: T =t +273K
CBs3p TeMIepaTypbl Ta3a CcO CpedHEed KHHeTHYeCKON
DHEPrUeil IMOCTYNATENBHOIO TEIUIOBOTO JIBMJKEHUS €ro
MOJIEKYJI:
2.1.8 m.p? 3
£ =|——|==kT
2 2
2.1.9 VYpaBuenue p = nkT

2.1.10

Mopenb uaeaabHOTO Ta3a B TEPMOIUHAMUKE:




VpaeaeHHe MeHeneeBa — KnaneHpoHa
BrpavkeHHe 14 BHYTpeHHeH SHEpIHH

VpaBHeHHe MeHeneeBa — KianmeiipoHa (mpimer

3aIIIcI):

oV ="RT =vRT =NkT, p=PXL

K K

BripaikeHne 114 BHYTPeHHeIl 3HEPTHII OJXHOATOMHC
raza ([IpIMeHIIMEle (POPMEI 3allcH):

U=3vRT =3 NkT =22 RT =ve T =2 p¥
2 2 2 2

3aKkoH I[aJIBTOHa JJI1 JaBJICHUA CMECHU PA3pPCKCHHBIX I'a30B:

p=p1 +p+..

<

2.1.11




2.1.12

H3omporecchl B pa3peKeHHOM Ta3e C NOCTOSHHBIM YHCIIOM
MoJieKyn N (C IOCTOSIHHBIM KOJIMYECTBOM BELIECTBA V):
nzorepMma (T = const): pV = const

uzoxopa (V = const):

= const

==

const

n3obapa (p = const):

V— St
T—ccm

const




2.1.13

I'padmaeckoe npencrapneHue n3omnporeccos Ha pV-, pT- u
VT- quarpamMmax.

OO0beIrHEHHBII ra30BbIA 3aK0H:

pV ;
— = COns
T

pV

const

JJIA TIOCTOAHHOI'O KOJIMYECTBA BCIICCTBA V.

Hacpiiennsle 1 HeHachblleHHble mapel. KadecTBeHHas
3aBUCUMOCTD IIJIOTHOCTU U JABJICHUSA HACBIILEHHOIO I1apa
OT TeMmmepaTypbl, WX HE3aBUCHUMOCTh OT 0O0BEMaA

HACBIIICHHOTI'O I1apa

2.1.14

Brnaxxnocts BO3ayxa.
OTHOCHUTENLHAS BIAKHOCTD:
C PapelT) PamalT)
? = Deacuanera@)  Prscszarapa D)

P

HachlIapa




(1)

(M

)

)

napa

HACBIIapa

napa

HN3meHeHue ar PEraTHbIX COCTOSIHUM

BCIIICCTBA: UCIIAPCHUC

2115 U KOHJICHCAIUsl, KUTIEHUE KUKOCTH

5116 W3meHenne arperatHblx COCTOSIHMM BEILECTBA: IIJIABJICHUE
o U KPUCTAJUIM3ALHS

2.1.17 [TpeoOpa3oBanue sHEPrUH B (ha30BBIX MEpEXoaax
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TEPMOJNHAMMUKA

2.2.1

TemioBoe paBHOBECHE U TeMIIepaTypa

222

BuyTpenusis sHeprus

223

Termonepenaya Kak Ccrmoco0 M3MEHEHHS BHYTPEHHEH
sHepruu  0Oe3  coBepuieHHs  paboTel.  KouBekmws,

TEILIOIIPOBOJHOCTD, U3JIYUCHUEC

224

KomngecTBO TEIIOTHI.

Y enpHast TEII0OEMKOCTD BEIIECTBA C:
@ = emAT

cmAT

225

Y aenpHas TermioTa napoodpaszoBanus L: Q = Lm.
VY aenwpHas TemoTa TUIABIEeHUs A Q = Am.

VY aennHas TemnjaoTa CTOopaHuA TOIUINBA (: Q =gm

2.2.6

DnemMeHTapHas paboTa B TepMOJIMHAMUKE:
A =pAV

PAV

Breruncnenne paboTel 1o rTpaduky mporecca Ha pV-

AuarpamMme

2.2.7

IIepBblii 3aKOH TEPMOJAMHAMUKU:
Q12 = AUy + Ay = (U; — Up) + Agz




AU

12

12

w

12

Anmnabara:
Q12 = 0= Ay, = (U4 —Uz) = Ally,




12

12

w

AU

12
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BTtopoii 3akon TepmoanHamuku. HeobpaTrumelie mporiecchbl




[Tpunimne! aeiictBus TeniaoBbix MamuH. KIT/;

— Aﬂm — QH-"—T'P _|Q1M| =1_ |QXEHI|

MakcumanbHoe 3nauenue KII. [{ukn Kapno:
Tore —Ton T
2.2.10 Mmax N =Ny = — =]z
Taars Tary
YpaBHeHuUE TEIJIOBOTO OajaHca:
Q1 +Q2+Q:+..=0
Q
1
+
Q
2
2.2.11
+
Q
3
+




OJIEKTPOIMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

OyieKTpu3anus Tel U €€ MPOSBICHUS. DJINEKTPUUECKUN
3apsan. JBa Buaa 3apsana. DIeMEHTApHBIM 3JIEKTPUUECKUN

3apsi. 3akoH COXpPAHCHUA JJICKTPHUICCKOI'O 3apdaaa

3.1.2

B3aumoneiictBue 3apsaoB. ToueuHble 3aps/ibl. 3aKOH
Kynona:
B OJHOPOJ/JHOM BEILIECTBE C JTUAICKTPUICCKOM

MMPOHUITACMOCTBIO

5

F:klf_?ll'l?z __1 _|".i""1|'1
&1 4mes, 1

3.1.3

3.14

Onektpuyeckoe nojie. Ero nelictBue Ha 3IIEKTpUUECKHE
3apsaabl

Hanpspk€HHOCTD 31€KTPUYECKOTO MO

F

O opotem

TIPOOHBIH




[Tone ToyeuHnoro 3apsa:

q
E,=k—

OJIHOPOJIHOE TIOJIE:

-

E = const.




const.

KapTunb! 1uHUN HanpssKEHHOCTH ATUX TOJICH

3.1.5

HOTCHHI/I&HBHOCTB SJICKTPOCTATUYCCKOI'O IT0JIA.

Pa3zHoCTh NOTEHIIMATIOB U HAIPSIKEHUE:
A1z = q(@y — P2) = —qig = qU.

12

q(¢

qU.

IToTenunanbHast OHEPIrusa 3apsga B S3JICKTPOCTATHYCCKOM

II0JIC:




W =gq¢

q9

A =—-AW

-AW

[ToTeHnMan >IEKTPOCTATUYECKOTO OIS
W

*=q

CBs13b HaHpﬂ)KéHHOCTI/I II0JIA U Pa3sHOCTH IMOTCHIUATIOB JIJIA

OJIHOPOJHOTrO 3ekTpocTarnueckoro noist: U = Ed

[TpyHIMI CyNIepHO3ULINY IIEKTPUUECKUX TTOJIEH:

E=E1+E:+..._,¢=¢l+¢:+...







[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.
YcioBue paBHOBecHS 3aps0B: BHYTPU TPOBOJAHHKA
E+=0

E
3.1.7
1
0
, BHYTPHY U Ha MOBEPXHOCTH MIPOBOJHHUKA () = cOnst
3118 JusnexTpuku B 3JEKTPOCTATUYECKOM noJe.
JusnexkTpudeckasi IPOHUIIAEMOCTD BELIECTBA €
Konzgencarop. D1neKTpoEMKOCTh KOHIEHCATOPA!
4q
C=-
U
C
3.1.9
U




DIEKTPOEMKOCTb IIIOCKOTO KOH/IEHCATOpA:

g5ps
= = &
a e

&e

eC

HapaJIJIeJ'IBHOC COCAUHCHNEC KOHACHCATOPOB:

g=d +':?2+"'JU1 = UE ="'JCnapa'I.'1_C1+C2+"'

3.1.10




mapaun




IlocnenoBaTenbHOE COSAMHEHNE KOHACHCATOPOB:

1 1 1
U = Uj_ + UZ"'-"ql = q’z =...,C— = Fl+ C_Z+'“
MoCT




T1oCiI




OHeprus 3apsyKEHHOT0 KOHJEHCAaTopa:
_qU _cu* q*
€2 2 T2

3.1.11

qU




cU

2C

3.2

3AKOHBLI ITOCTOAHHOI'O TOKA

Cuna Toka:
=24

3.2.1 At {50

[ToctostaabIN TOK: I = const

Jnst mocrossHHOTO TOKA = It

VYcnoBus CymmecTBOBaHUS MIEKTPHUIECKOTO TOKA.
322 Hampsokenne U u DJIC E

3akoH OMa aJig y4acTKa Lenu:

=Y

3.2.3 R




DIIEKTpUUECKOE

COIIPOTUBJICHHC.

3aBUCUMOCTE

COIIPOTUBJICHUA OJHOPOJHOI'O IIPOBOJAHHKA OT €TI0 JJIMHBI U

CEUYCHHUS. Y JIeIbHOE COIIPOTHUBJICHHUEC BCUICCTBA.

R=p-
s
R
324 P
A
l
Ucrounnku Toka. J]C nctounmka Toka:
A
E — CTOPOHEEINCET
q
3.25




A

CTOPOHHUXCHII

BHYTpeHHee COIMPOTUBJICHHUEC NCTOYHUKA TOKA

3.2.6

I

3axon OMa AJis OJIHOM (3aMKHYTOM) JIEKTPUYECKOM LIeTu:

E =1IR + Ir, oTkyna
_ E
" Rr

Rr




[TapamiensHOE COeTMHEHNE TIPOBOTHUKOB:
I=11+12+..,U1=02=...,
L o1 1
Rmapa-m R, R,
R
napajul
1
3.2.7 =
R
1
1
+
R




IlocaemoBaTreabHOE COCAUHCHHE IIPOBOAHHKOB!

U=U1+02+..,11=12=..,
an: Rl +Rz+...

T10CJI




3.2.8

Pab6ora snexrpuueckoro Toka: A = IUt.

3axoH [xoyns — Jlenna:

0 = IRt
0

I
2

Rt

Ha pe3ucrope

UE
R:Q =A=IERt=IUt=?t
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3.29

MOUIHOCTB 3JEKTPUYECKOTO TOKA!

Ad
P=— =IU

AL [y 0
TemoBast MOILHOCTD, BbIJIEIsIEMAasi HA PE3UCTOPE:

P=PrR=Y U
R

MomHoCTh HCTOYHUKA TOKA:

Mﬂ‘l’m’[
PEz—' =H

At A0

3.2.10

3.3.1

CBO6OI[HBI€ HOCHUTCIIN QJICKTPHUUCCKUX 3apsga10B B
IMPOBOJHUKAX. MexaHnu3Mbl IpOBOAMMOCTHU TBépHHX
MCTAJIJIOB, paCTBOPOB U PACIJIaBOB 3JICKTPOJIUTOB, I'a30B.

[TonynpoBoanuku. [ToynmpoBOAHUKOBBIN U0
MAT'HUTHOE ITIOJIE

MexaHudeckoe B3auUMOJICUCTBUE MAarHuToB. Mar"HuTHOE
nose. Bekrop  marHuTHOM — MHaykumu.  IIpuHuun

CyNEPIIO3UIMN MarHUTHBIX TOJICH:

B = Bl +B:+...



JInaun WHAYKOUU MArduTHOTO IIOJIA. KapTI/IHa JIMHHI
HHIAYKIOHUN MAar"duTHOI'O 10J14 I10JIOCOBOT'O n

HOI[KOBOO6p83HOl"O IIOCTOAHHBIX MaroHuTOB

332

333

OmngIT 3pCTez[a. MarauTHoe I10Jie MMPpOBOAHUKA C TOKOM.
KapTI/IHa JIMHUN HHAYKOUHW MAar"iuTHOrO IoJd AJJIMHHOTO
npsAaMoro IIPpOBOAHUKA u 3aMKHYTOTI'O KOJIbIIEBOI'O
IMPOBOAHUKA, KAaTYIIKHN C TOKOM

Cuna Amnepa, e€ HalpaBJIeHHE U BEJIUNYUHA!
F, = IBlsina

IBlsino.




, TJIE 0. — YTOJI MEX/1y HalpaBJIeHUEM [TPOBOJHUKA U BEKTOPOM

B

3.34

Cuna JlopeHua, e€ HallpaBJIeHHE U BEJINYUHA!

F.?Iup :| q |1?BSE:M

Jlop

| gl vBsina
/1€ 0. — YTOJI MEX1y BEKTOpaMu

s

. Z[BI/I)KGHI/IG 3ap51>1<eHH01"4 YaCTULIbI B OJHOPOAHOM MAaroHuTHOM

IIO0JIC
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OJIEKTPOMATHUTHA A MH/IYKIMA

[ToTok BeKTOpa MAarHUTHON MHIYKLIMH:
& = B,5= BS5cosa

(0]
B
3.4.1
S
BScosa
7 B
o/
G729
34.2 SIBnenue snexkTpomariuTHOM UHAYKIMU. D/1C nnaykuuun
3aKoH 3JIeKTpoMarHuTHOM nHaykuuu dapanes:
AD
343 E = :—(I:l;
Ar Af—0
2 )f
Ly
']
3.4.4 O/1C nHAYKIMH B IPSAMOM ITPOBOJHUKE JAJIUHOM I,

JBIOKYIIEMCS CO CKOPOCTHIO

'E_'J




a -

(vi1l)

)

B OJJHOPOJHOM MAarHUTHOM moJie B:
| E; |= Blvcosa

| £

Blvcosa

, TJIE 0. — YToJI MeX1y BEKTOpoM B 1 HOopMmalibio




K TJIOCKOCTH, B KOTOPOH JIEKAT BEKTOPBI
7 s
luv

; €CIIH




3.4.5

3.4.6

TO
| Ei |: Blv

Bly

IIpaBuno Jlenna

I/IHI[YKTI/IBHOCTL .

L=—
1

, umm @ = LI
Camounnyknus. DJIC caMOMHIYKITUH:

AT
E, =—L—L =L,
Atp




OHeprusi MarHUTHOTO MOJISl KAaTYIIKH C TOKOM:
W = LI?
L=
w
L
3.4.7
2
LI
2
3.5 SJIEKTPOMAT'HUTHBIE KOJIEBAHUA U BOJIHBI
KonebartenbHbiit KOHTYp. CBOOOJIHBIE 3JIEKTPOMArHUTHBIE
KoJIeOaHUs B UJI€JIbHOM K0JIe0aTelbHOM KOHTYpeE:
3.5.1
[4(1) = Guesin 0+
L’f ) =4, = @ cos( @t +@p) =, cos( et +y)
®opmyna Tomcona:
T = 2nVLC
T




2

LC

, OTKyZa

2 1
) =— = —

T 4Lc

2

LC




CBs3p aMIIMTYZABl 3apsja KOHAEHCAaTopa € aMIUIMTYAOH
CHWJIbI TOKa MpH  CBOOOAHBIX  BIIEKTPOMArHUTHBIX

KOJICOAHUSAX B UJICATTLHOM KOJIeOaTeIbHOM KOHTYDE:

Ooax = —

L6}

3aKkoH COXpPaHCHUA SHEPIrUU B HUACAJIBHOM KoJIe0aTeIbHOM

KOHTYpE:
3.5.2
3.5.3 BBIHY)KLLGHHLIG QJICKTPOMArouTHLIC koneOanus. Pe3onanc
IlepemeHHbBIE  TOK. IIpousBojcTao, nepenadya U
noTpedIeHNE 3JIEKTPUUECKON SHEPTUU
3.54 . . . )
cus LIt CU- LI
+ = e = I — const.
2 2 2 2
CBoiicTBa QJICKTPOMAriuTHBIX BOJIH. B3aumnuas
opueHTauusl BCKTOPOB B SHGKTpOMaFHHTHOﬁ BOJIHE B
BaKyyMe:
El1lEBE1lc
E
3.5.5
1
B




[Ixana 3JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue

3.5.6
AJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
3.6 OIITUKA
361 [IpsamonnHeiHOE pacpOCTpaHEHHE CBETa B OJHOPOIHOU
cpene. TodyeuHblil UCTOUHUK. JIyd cBeTa
3aKOHBI OTPa)KEHUS CBETA.
=4
o
3.6.2
alp
T77777 77777
3.6.3 [TocTpoenune n300paxeHuii B IOCKOM 3epKae
3aKOHBI IPEJIOMIIEHHS CBETA.
ITpenomienue cBera:
Ny 5ing = nqsing.
n
3.6.4




sinp.

AOCONIOTHBIN MOKa3aTes b TPEIIOMIICHUS:

c
Nage = 1_2

abc

OTHOCUTENBHBIN MOKAa3aTeNb MPETIOMIICHUS:
Ry 14

ﬂ'ﬂ"l."H
L T

OTH







XoJ nydeit B Ipu3Me.
1"1 = 1'.-"2 . Hl}"']. = Hz}'.-z
CoOTHOIIIEHHE YacTOT W COOTHOUIEHUE JJIMH BOJIH IIpU

nepexoac MOHOXPOMATUUCCKOTO CBCTAa 4YCPC3 TIpPaHULY

pas3aciia ABYX OITHYCCKUX CPECI:

3.6.5

ny,<n, n,

ny

aup

[TonHoe BHYTpEeHHEE OTpaskeHHE.

IIpenenbHbIiA yro MOJIHOTO BHYTPEHHETO OTPAyKEHUS:

5 1 Mz
MdL, = =—

o
Nore my

Sino.

p




CoOuparomiue W paccewBaroOIIUe JHH3BL. TOHKas JIHH3A.

CDOKYCHOG pacCTosAHUEC U ONITHYCCKAA CHUJIa TOHKOM JIMH3BI:

D= 1
~F
D
3.6.6
F
1
3.6.7 ®dopmyna TOHKOU JTUH3HI:
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e
| e

VBenuueHue, JaBaeMoe JIMH30M:

h IfI
1—‘:_:_
H d




d I~

AN

F\ h

f

k3

B ciyuae paccenBaronieit JIMH3BIL:

3.6.8

1
D0 = F=—=0,
D







3.6.9

Xon Jiyya, IPOIIEIIEro JUH3Y 0] IPOU3BOJIBHBIM YITIOM
K e€ TmaBHOU onTHueckor ocH. [loctpoenne n3o0paxeHni
TOUYKU U OTpe3Ka MPsAMO B COOMPAIOLINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMax

doroamnmapaT Kak ontaueckuit mpubop. I[maz  kak

OIITHYCCKasa CUCTCEMaA

3.6.

Wntepdepennust  cBera.  KorepeHTHble  MCTOYHMKH.
VYcnoBuss HaOmoneHUs MaKCUMyMOB U MHUHHUMYMOB B
UHTEpPEPEHIIMOHHON KapTUHE OT JBYX CHH(a3HbBIX

KOTCPCHTHBLIX HCTOYHHUKOB:

)
MAKCIIMYMET — A= Em:: m=0,£1.+2 +£3

e

i
MITHIIMYMBI — it.:{zm+l_];, m=0,£1,+2 +3__

£

3.6.11

Hudpaxkus cera. JudpaxuuonHas pemeérka. YcioBue
HaOJIOIEHUsT TJAaBHBIX MAaKCUMYMOB MpHU HOPMaJbHOM
MaaCHUH MOHOXPOMATHYCCKOIro CBECTA C ,ZIJ'II/IHOfI BOJHBI A

Ha peu€TKy ¢ nepuoaom d:




3.6.12

dsing,, = mAm =0, +/—1,+/—2,4+/-3, ..

dsing

[ucnepcus ceera

KBAHTOBAS ®U3UKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOU IV AJIN3M

4.1.1

['unore3za M. ITnanka o kBantax. @opmyna [Inanka: E = hv

®oToHbl. DHeprus GpoToHa:

E=h e
= v—i = pr




hc

pc

Nmnynsce potona:

_E-‘_hv_h
p_c_ c A
)4




hv

413 ®oroadpdexr. Omeitet  A.I. CroneroBa.  3aKOHBI
o doro3ddexra

YpasHenue DitHmnTeitHa 1151 porodddekra:

E‘,bmma = Aevxoda+ Eeman

(doToHa

4.14

ABEIXOJa
+

KuHmax




hec

Eduu'mﬂa = hv = Ir
E

(doToHa

hv

A

hc

heo

Aghmm;a = hvecp = ﬂ,_

BBIXOJIA

hv

Kp




Kp

he

KHHmax

my




4.1.5

eU

max

3amn

[laBiienue ceera.
JlaBneHue  cBera  HAa  MOJHOCTBIO  OTPAXKAIOIIYIO
IIOBEPXHOCT M HA  IIOJHOCTBK  ITOIVIOLIAKOLIYIO

IOBCPXHOCTDH

4.2

4.2.1

422

4.2.3

OU3NKA ATOMA
IInanerapnas mozens aroma

[Toctynatel bopa. M3nydenue u norsiomenne GOTOHOB MPU
Mepexo/ie aToMa ¢ OAHOTO YPOBHS SHEPTUHU HA JPYTOM:

2 ~|,-E

mn .

hv

m
“mm

JInHelyaTeie CIIEKTPBI.

CHeKTp ypOBHeI\/'I 9HEPTUU aToOMa BOJAOpOaa:

_ —13,69B

i

E

"

, =123, _.
n

4.3

OU3NKA ATOMHOI'O APA

4.3.1

Hyxnonnast monens siapa ['eiizenoepra — MBanenko. 3apsin

sapa. MaccoBoe 4H1ciIo AApa. H3oTo1bI

4.3.2

PannoakTUBHOCTb.

Anbda-pacra;
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A Ad 4
X—>5Y+5He
bera-pacnan.

DNeKTpOHHBIN B-pacma:

A A 0 -

X7 Y + je+v,
[TosutponHHsIii B-pacnan:

A A 0=

s X—=0Y + JE+ v,
I'amma-n3nyuenue
3aKOH paJIM0aKTUBHOIO pacnajia:

-t

N@)

HYCTL m — MaccCa paaAuO0aKTUBHOI'O BCIICCTBA. Torma

=t




m(1)

-t

434 SAnepHbie peakuuu. [lenenne u cuHTE3 suEp




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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