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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOH oOpa3zoBaTeibHON mporpammsbl, mnpeactaBieHHbix B ®I'OC COO, a
Takke ¢ yu€ToMm ¢enepanbHON paboueit mporpammbl BocnuTanus u Konnenmun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®deneparnuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
POTPaMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh H3YUYEHHSI TEM U PA3LEIIOB
y4e0HOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke ma€r mOpeacTaBiIECHUE O UEAX, COJAEpKAHHM, OOIen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

N3ydyenue kypca (U3MKH YriIyOJIEHHOTO YpPOBHS MO3BOJSIET PEan30BaATh
3aJlayu MPOPECCUOHAILHON OpHEHTAIIMK, HAIPABJICHO HA CO3/IaHHE YCIOBUM IS
NPOSIBIICHHUS] CBOUX MHTEIUIEKTYaJIbHBIX M TBOPYECKMX CIOCOOHOCTEN Ka)KIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHS 00pa3oBaHUs B
OpraHu3alMsIX MPOPECCHOHANBHOIO O00pa30BaHMUA MO PA3JIUYHBIM  (U3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme 1o (Qusnke ONpenensroTcs IUTAaHHUPYEMBbIE PEe3yJbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 0OIIEro 00pa30BaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYaronIuXxcsi, OCBOMBIIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YPOBHE, B TOM YHCJI€ PEAMETHbIE PE3YJIbTATHI 10 roj1aM 00yUeHHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIM XapakTep U MOXET ObITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3uKe HE CKOBBIBACT TBOPUYECCKYIO0 MHHUIIMATHBY yUUTEIEH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duzuka Kak Hayka O HamOoJjiee OOIIMX 3aKOHaX MPHUPOAbI, BHICTyMas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCAa, TOJIy4YEHUs HOBBIX MAaTepUajoB C 3aJlaHHBIMM CBOWCTBaMHU. M3yuyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3HuKN Ha ypOBHE CPETHETO 00IIETr0 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmuocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3AesioB (PM3UKHU, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea z2enepanuzayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (QU3MKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuszayuu. EE peanuzanus npearnonaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasinennocmu. Kypc ¢puzuku yriy0iaEHHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3rkonocuzayuu peanusyercss MNOCPEACTBOM BBEIAEHUS HJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKO 0€30MacHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JieHCTBYyIomero Qaxkropa ydeOHoro mpouecca. s yriayOGi€HHOTroO
YPOBHS — 3TO CHCTEMa CaMOCTOSITENIBHOTO YYEHMYECKOTO JSKCIEpUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanuzanuu (pU3nUecKoro mpakTUKyma. B mnepBoM ciyuae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3yueHus paszaena (temsl). Ilpu stom mox paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpPECTaBiICHAa €IUHBIM MepeyHeM. Bridop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi kabuHeta Qusuku. [Ipu sToM oOecneumBaercs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITTOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM 119 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, TaKk U
WHTETpUpYsl MPUMEHEHHUE 3HAHUM U3 Pa3HbIX pas3nienioB. /(s KauecTBEHHBIX 3a1a4
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

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

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECNEeYMBAeT IMOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BUAEC TEMAaTHUYECKUX KOMILJIEKTOB M OOECIEeUHUBAETCS B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JTaOOpATOPHUH.

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

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

pa3BUTHE MPEACTABICHUI O HAy4HOM METOJie MO3HaHUs U (HOPMHUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIOJIb30BaHUEM (DU3NUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npoecCHOHANBHON  JESTENBHOCTU, CBSI3aHHBIX C (U3HMKOM, TOJIrOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

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

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
bU3MYEeCKUX SIBJICHUN B TPUPOJE W JUISI TIPUHITHS TPAKTUUCCKUX DPEIICHUHA B
MMOBCEIHEBHOM KU3HMU;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nuecKoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

NOHUMaHuEe (U3UYECKUX OCHOB M TIPUHIIMIOB JIEUCTBHSI TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs] TOCTOBEPHOCTHU MOJYUYEHHOTO PE3YIbTATA;

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



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yrayOnéHHBIN ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISETCS PEKOMEHIOBAaHHBIM, YYHUTEIh JEJNaeT BBHIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTalbHas Hayka o npupoje. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYNKOBBIEC CUCTEMBI).

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

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPaHUIIbI €ro MpUMEeHUMOCTU. Dusndeckas
TEOPUSL.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

N3mepeHne cuiibl TOKAa W HANPSKEHUS B LENU IOCTOSHHOTO TOKa IPHU
MOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

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

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEeHHE. OTHOCUTENBHOCTh MEXaHUYECKOrO JIBUYKCHHS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaibHOW TOUYKH, UX MPOCKIMH Ha OCH CUCTEMbl KOOPJUHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

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

CBobOonHOe majeHue. YCKopeHue CBOOOIHOTO majeHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY)KHOCTH. YTJOBas M JIMHEWHasi ckopocTh. Ilepuon u 4vactora oOparieHusl.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE IMPOIECChl: CHUIAOMETP,
JBMKCHHE CHApSIOB, LIETIHbIE, IIecTepéHYaThle W peMEHHBIC Mepenayw,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

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

[TpeoOpa3oBanre ABMXKEHUN C UCTIOIb30BAHUEM MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

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

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME IyTeW, TPAEKTOPUN, CKOPOCTEW MABMIKEHUS OJHOTO M TOTO K€
TeJa B pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3ydyeHrne HepaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONpPEENIEHUs] MTHOBEHHOU
CKOPOCTH.

N3mepenne yckopeHusl Mpu NpsIMOJIMHEHOM PaBHOYCKOPEHHOM IBUXKEHHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

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

N3yuenne nABWXKEHUS Tella, OpPOILIEHHOTO TOpu3oHTalbHO. I[IpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJlbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI U OT reorpapuueckoi MmMUpOTHl. J[BH)KEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOpPEHHEM.

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

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

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

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MTAICHUH.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3bI O HE3aBHUCHMOCTH BpPEMEHHU JIBHXKEHHS Opycka IO
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIINX B NPYKHHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

V3ydyeHne MBHMKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPCKHUHYTOW depe3
JErKuit OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMocTu Fo,(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEIA.

YcroituuBoe, HeycTONYMBOE, OE3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jemoncmpayuu.

VY cIi10BUSL paBHOBECHSL.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MATEPUAJIbHBIX TOUYEK. L{eHTp Macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

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

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loTeHIMaNIBbHBIE W HENOTEHUMAJIBbHbIE CHWIBL. lloTeHnmanpHas >HeEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1apa). Bropas
KOCMHYECKasi CKOPOCTh. TpeTbs KocMUYECKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHyu Ui MACANBbHOM JKUIKOCTH Kak CJIEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

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

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTY CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM W MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomaol, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETHYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBIXKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE 3THX



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

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopenb uaealbHOro ra3a B MOJIEKYJAPHO-KUHETUYECKOW TEOPUU: YaCTHUIIbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccs B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIBHOTO rasa).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHnEe HaHOMATEPHUAJIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanue mpouecca yCTAaHOBJIEHMS TEIUIOBOIO PaBHOBECHS IIPH
TEMJI000MEHE MEX Iy TOpsSUYEil U XOJIOAHOU BOJOM.

W3yyeHue H30TEpMUYECKOro mpouecca (PEKOMEHIOBAHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJIMHAMHUYECKON CHCTEMBbl. BHelIHNEe U BHyTpeHHUE napaMeTpsl. [Tapamerpol
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHHE 3HAYEHHUSI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. (CamMomnpou3BOJbHAS — peJlaKcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMWIL:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaKeHUE ISl BHYTPEHHEH S>HEPTHH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTpEHHEW SHEPTrur OJHOATOMHOTO UJEaJIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHYECKON  cUCTeMbl 0Oe3  coBepuieHuss paboTel. KoHBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelIeCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacuér koiuuecTBa TEIUIOTHI Npu Temionepenade. l[lonstue 006
aanabaTHOM Tpoliecce.

[lepBblidi 3aKOH TepMOAWHAMHKU. BHyTpeHHsAs »sHeprus. KomnmnuecTtBo
TEIJIOTBHI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI IPOXOJUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

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

[TpuHumer nerctBus TeruioBbix MamuH. KIT/.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

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

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3CIbHBIA W KapOIOPaTOPHBIA JBUTATENId, TapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadaTuieckoM pacIlInpeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEHN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue mpoliiecca OCThIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoswvie nepexoowl.

[TapooOpa3oBanue u KoHaeHcamwms. lcmapeHue W KurieHue. Y IelbHas
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIICHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIEpaTyphbl KUIIEHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W KpucTamM3auusa. YJIeJbHAs TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

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

TemnoBoe pacmupeHue XKUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO pacCIIUpPEHuUst T (Ha KAaYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

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

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii sxkcnepumenm, nabopamopnsie padomuol, nPpAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

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

N3mepenne koddduirenTa NoBEpXHOCTHOIO HATSKEHHUS.

N3mepenue moayns FOHra.

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

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DIEKTPUYECKUX 3apsAdoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYIPOBOJHHKHU.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIECKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

Hanpsoxkéanocts  anektpuueckoro  mosid.  IIpoOueiid  3apsn.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

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

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsKeHHOro 1Mo o00bEémy miapa. Ilosie paBHOMEpPHO 3apsiKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

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

JIvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.



Konnencatop. DneKTpoEMKOCTh KOHAEHCATOPa. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCATOpA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM AJIEKTPUUYECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U ICUCTBUE KOHIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

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

DHeprus IEKTPUUECKOTO MOJI 3apKEHHOTO0 KOHJIEHCATOPa.

3apsaKa U pa3psaKa KOHIEHCATOpa YepeE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
M3JIy4YCHUS CBETOMOA.

N3ydeHne npoTeKkaHusi TOKa B LIENH, COJEPHKAILIECH KOHJICHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcCiloBusL CylmIeCTBOBAHUSL IMTOCTOSHHOTO 3JIEKTPUYECKOTO TOKA. McTOUHMKM
toka. Hanpsikenue U u DJ1C é.

3akod OMa U1 ydacTKa LEMu.

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

[TocnenoBaTenpbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE ITPOBOIHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuina Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

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

OJIC u BHYTpEHHEE CONPOTUBICHHE HCTOYHMKA TOKa. 3akoH Oma s
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHMS U CBETOAUOAA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEIMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd IJIC raabBaHUYECKOrO 3JIEMEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

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

Tema 3. Toxu 6 pa3uunbix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBEeHHas W OpHUMECHass  MPOBOJUMOCTH
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [loaynpoBogHIKOBBIE TPUOOPHI.

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

OnekTpudeckuidi TOK B Tra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSATEIIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yYCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, papUHUPOBAHUE MEIH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME TPOBOAMMOCTH METAIIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TOIPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEITUYUH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, NPOBEpKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YYCHUEM MEN 0006 HAYUHOZ0
no3HaHuA: SBICHWE, HAay4YHbId (DaKT, rumoresa, (u3MUecKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHue CcUCTeMbl ypaBHeHui. JluneitHas ¢yHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: vexannueckoe JBIKEHUE B XKUBOW mpupoze, nupdysus, ocMmoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKHE SIBICHUS B KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYI,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOLMAIINS, TaIbBAHUKA, SJICKTPOHHAS
MUKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIUK), UCTIOIB30BAaHUE 3aKOHOB COXpaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMO cyneprno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOJYJb. [[BHKEHHE 3apsiKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nose B Bemectse. DeppoOMarHeTUKH, napa- U TMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uHAyKUMU. 3aKOH 3JIEKTPOMarHuTHOM uHAyKuuu Dapajnes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

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

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, RpAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUSI TAPMOHUYECKUX KOJICOAHUI U3 UX IHEPTETUUYECKOTO U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTteMaTH4eckoro wmastHuka. Ilepuos CBOOOAHBIX KOJEOAHUNW MPYKUHHOTO
MasiTHUKA.

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

TexHUYeCcKue yCTPONUCTBA U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOaHHI OT COMPOTUBIICHHUSI.

HccnenoBanre koyiebaHUM TIpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

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

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasITHUKOB.

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

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanne FHEPTUM B IPYKUHHOM MAasSTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
uaeanbHoM KoisiebatenbHOM KoHType. Popmyna Tomcona. Csi3p aMILIUTYIbI
3apsiia KOHJAEHCATopa ¢ aMIUIUTY/A0N CHIIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

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

[lepemeHHBII TOK. MOIIHOCTh MEPEMEHHOIO TOKA. AMIUIUTYAHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
WHIYKTUBHOCTH B LIENU CUHYCOMJAIBHOIO IIEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
AIEKTPUYECKON IHEPTUU.

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

TexHUYecKue yCTPONCTBA M TEXHOJIOIMUECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AEKTPOMATrHUTHBIX KOJIEOAHMIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIMHEHMHM pE3HCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HUX pacnpocTpaHeHus. llomepeunble u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCeHHE, MpeloMJeHHe, MHTephEpeHUUs H
nupakius.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

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

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3alysi, HHTepdepeHuns u qudpakims.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30p, aHTEHHA, Tenedon, CBY-neus,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTH JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHUE.

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

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

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3ydeHune napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

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

OtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3o0pakeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH MPU TMEPEXOAE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM cepruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
IOKa3aTes MpeIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOWENIIErO JUH3Y MHOJ IPOU3BOJIBHBIM YIJIOM K €€ TIJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. HWurtepdepenius cBera. KorepeHTHbIE HCTOYHHKHU.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl kimaccmueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OIITUKH, BOJIOKOHHAsI ONTHKA, TU(GPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300pa)KEHU B JIMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nossipusaiuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMeEpE KUIKHUX JIUH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTEpPEpeHIINN U TOISIPU3AIUU CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crekTpa U3Iy4YEHUs CBETOJIMOAA MPHU NMOMOLIM JU(PAKIIMOHHON
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

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

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOSI.



TexHuyecknue yCTpOHCTBA M TEXHOJOTHYECKUE IMPOIECCHI: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

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

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€Pe3 CBETOIUO] OT HAPSIHKEHUSI.

Tema 2. @uzuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

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



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3TyueHue cBeta. Jlazep.

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

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHIL.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACHUY.

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

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

3akOH pPaJANOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3iydenus. Jlozumerpusi.

OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Macchl spa.

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

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHo# Moaenu. KBapk-TirooHHAas MOAENb aApPOHOB.

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

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sepHbI  peakTop, TEPMOSICPHBINM peakTop, aToMmHas Oomba,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

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

ConHeuHas cucTema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpaMma «CIeKTpaabHbIA K1acc —
CBETHMOCTBY». 3BE3/bl TJIaBHOM MOCIEA0BATEILHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3].

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

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpmioro B3pbeiBa. PeMKTOBOE U3TyUEHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHbIE cO3Be3aus CeBEpHOIro MOJylIapus U SIPKHUE
3BE3ILI.

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

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeieHME  KOCBEHHBIX HU3MEPEHMH, HCCIEIOBAaHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



O0o0uIeHNe U cucTeMaTU3alus COJEp KaHUsl pa3iesioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHMM B 3KOHOMHUYECKOM, TEXHOJIOTUYECKOH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
bu3nyeckoil Teopuu, posib GU3NIECKON Teopruu B (OPMHUPOBAHUU MPECTABICHUN
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUETOM COJEPIKATEIBHBIX MEXKIPEIAMETHBIX CBSI3€l ¢ KypcaMu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
NnO3HaHUA: SBICHHWE, HAay4YHbId (DaKT, rumoresa, (u3MYecKas BEIUYHHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIE€CTBO. BEKTOPBI M MX MPOEKUMU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpoOLE, KoJjieOaTelnbHbIE
JNBWKEHUS B SKMBOM TNPUPONE, SKOJOTMYECKHE PUCKHM TpH MPOU3BOJCTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJ], KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PpEIIETKH, CHEKTPalIbHBIN
aHaJIN3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
AIIEKTpOJIBUTaTENb SIKOOM, reHepaTrop MEpeMEHHOro TOKa, MHAYKIMOHHASI TeUb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi OaTapesi, CIyTHUKOBBIE
IPUEMHHKH, JIEPHAst DJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yJbTaTbl OCBOCHHMS YyuyeOHoro mnpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJAMIIMOHHBIM IEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, PACHIUPEHHE KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aAKTUBHOTO M OTBETCTBEHHOI'O YIEHA POCCUIICKOTO 00111eCTBa;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

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

e YMEHHE B3aUMOJCUCTBOBaTH C COLUUAIBHBIMA  WHCTUTyTaMH B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKCHUAM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

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

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

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

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHIO W CaMOOOpPa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

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

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBIIAITH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPHUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TMTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITUSIMU U METOAAMU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COJIepKaHMsl, IPUMEHECHHIO PA3JIMYHBIX METOJIOB ITO3HAHUS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3y €€ pElIeHUs, HaXOIUThb AaAPTyMEHThl A
JIOKAQ3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBUSIX;

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

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HaHMS MO0 (U3UKE B TPAKTUYECKYIO OOJIACTh
KA3HEICSTEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIB30BaTh CPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
TUYECKUX HOPM, HOPM MH(OPMAIMOHHON 0€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHWs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBIATh OOIIEHHE Ha Yypokax (U3UKK W BO BHEYPOUYHOU
NEeSATEIbHOCTH;

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

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VH/IMBU1yaJIbHON paboThI;

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

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUM, pacpeeNsiTh poJid ¢ Y4€TOM MHEHHM YYaCTHUKOB, 00CYX/IaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUYECTBO W BOOOpakeHue,  ObITh
UHUIIATUBHBIM.

PeryasiTuBHbIC YHUBeEPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

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

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBI B AEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pedekcuu I OICHKH CHUTyaIlud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IMPHUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MIPUHUMATh MOTHBBI M apryMEHTBI JAPYTHX IIPU AHAINU3€ PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLUOHAJIbHBIN WHTEJJIEKT, peAnoararonmii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUS, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXO/S U3
CBOHX BO3MOXKHOCTEH;

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

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHOIICHUS C APYTMMH JIIOJbMH, 3a00THTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce mpenMeTHbIe pe3ysbTaThl HAa YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLMaIbHAas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJIO, MATepHAIbHAs TOYKA, PaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
yIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTU
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE JJIEKTPUYECKOE IT0JIE;

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

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
WCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBl MEXaHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHUSI UMITYJIbCA U MEXAHUYECKON
DHEPI'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpazoBanuii ["anumnes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJIEHUS WJEAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHENM KHUHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
ra’a ¢ KOHLEHTpPalUWEe MOJIEKYJl M €ro TeMIepaTypol, ypaBHEHUE
MenpaeneeBa—Kianeiipona, mnepBbld 3aKOH TEPMOJWHAMUKH, 3AKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBHUS IPUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
UenyM WU JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

ONMKCHIBATh (PU3NYECKUE MPOLIECCHl M SIBICHUS, HCIOJb3YysS BEIUYUHBI:
IIEpEMEICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CWJIA TSDKECTH, CUJIa YIPYTOCTH, CWJIa TPEHHs, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
HEeprus ynpyrod nedopmanuyd NOPYKHUHBI, KOJMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACAIBHOIO OJHOATOMHOIO rasza, padoTa HIEalbHOro Tasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpsHOrOo TENMIoBOro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMAJOB, JJIEKTPOJABIXKYIIAs CHJla, CWiIa  TOKa,
HapsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SBJICHHM:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHE YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3ALUsl, HAIIPaBIEHHOCTh
TEIJIoNepeaum, IEKTpU3aLus Tel, SKBUMOTEHIMATBHOCTh TOBEPXHOCTH
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHJIE TpapuKOB C YUYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPETHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEIIOKEHHON TMIIOTE3bI: TIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh IpaBuiIa 0€30MacHOro TPyJa IMPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THbBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3a/JaHHOU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH HCHOJIB30BAaHUM MAaTEMaTHUYECKUX METOOB
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4€TOM IMOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3lieloB Kypca (pU3MKH, a TaK)KE€ UHTErpalluy 3HAaHUM U3 ApyTrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

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

aHaJIM3UPOBATh U OLIEHUBAThH MOCJEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JaJbHEWINEro pa3BUTHS YEJIOBEYECKOTO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM Il TIOHUCKA, NepepadOTKH U TPEIbsABICHUS yuyeOHOW WU
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh PabOTy IPyNIibl, PAMOHAIBHO PACIpPEACATh ACITEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xonmy oOyuenuss B 11 knacce mnpenMeTHBIE PE3yibTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NeATeIbHOCTH YeJIOBEeKa, POjb U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYyHKIUN (pu3mdyeckoit Teopunm —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTUHE MHUpa, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX PEICTABIECHUI O IPUPOLE;
pa3iauuaTh YCJIOBUS NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYKUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIbHBIN
KoJ1e0aTeNbHbBIN KOHTYp, TOHKas JIMH3a, MOJIeICH aTOMa, aTOMHOTO si7jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHI U SBIICHHS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUuMHM, TnpaBwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHUE  ODHHIITEHHA IS
dororddexra, mepBeld U BTOpoW mocTynatsl bopa, mpuHIUD
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W 3HEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TMPOIECCHl U SIBJICHUS, WUCIOJIb3YSl BEJIUYWHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIAYKLIHMH, SHEPrUsi MArHUTHOTO TIOJIA
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3WYECKUX  SIBIICHUM:
AJIEKTPOMATHUTHAS UHYKIIMS, CAMOUHIYKIIUS, PE30HAHC, UHTEPPEPECHITHS
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPABJICHUE WHAYKIIMA MArHUTHOTO TOJISI MPOBOJAHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH M300pakeHUe, CO3JaBaeMOe IJIOCKUM 3€pKajioM, TOHKOM JIMH30,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHalim3a ¢ OOBSACHEHUS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJb30BAaHUEM TMPSAMBIX HW3MEPEHUN, MpPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTHU



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE H3MEPEHHS (U3MYECKUX BEIMYMUH, IPU STOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI 10 MPOBEPKE MPEIIOKESHHON TUIIOTE3bI: MIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE Pe3yJbTaThl U J€JaTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax yueOHOro »JKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEJOBATENbCKOM M MPOEKTHOM JIEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarolue TpeOOBaHUSM 3a/layd, HPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
OpU  WCIONB30BAHMM MAaTEMATUYECKUX METOJOB PpEUICHHS  3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAHMH MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUSI C YUETOM MOTYYEHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIEHUI ¢ ONOPOi Ha U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS 71 OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

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

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH TMpoLeccaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUN O PAllMOHATIEHOM
IPUPOJIOTIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEpKAaHUS C HCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4YaeMykr  HH(pOpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU€OHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIBI B pELICHUE pacCMaTpUBaEMOi poOIeMbl;

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



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/m NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypcsl
Pa3znen 1. HAYUYHBIA METO/] IIO3HAHUSI TPUPO/IbI
11 HayuHbIii MeTOJT ITO3HAHUS TIPUPOIBI 6 bubmorera [JOK
' ya s PHPOA https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunemaruia 10 . https://m.edso0.ru/f16b68d7
bu6nmoreka [JOK
22 Hlusamuia 10 https://m.edso00.ru/f16b68d7
N bubmuoreka [JOK
23 Cratika TBEpAOrO TENA > ! https://m.edso0.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/f16b68d7
Hroro 1o pasneny 35
Pa3znen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOIUHAMUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYISIPHOKUHETUYECKON TEOPUHN 15 1 https://m.edsoo.ru/f16b68d7
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 https://m.edsoo.ru/f16b68d7
3.3 ArperatHble cocTOsiHUS BemecTBa. da3oBbie 14 1 bu6mmoreka [IOK



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

IIEPEX OBl https://m.edso0.ru/f16b68d7
Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Dmextpirieckoe moe 24 ! https://m.edso0.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSIHHBIN IEKTPUUECKUIN TOK 24 1 https://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
43 Toxit B pasmiTHbIx cpesiax 0 https://m.edso0.ru/f16b68d7
Hroro no pazgeny 94
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuotexa [JOK
>l (PusHuecKuit npakTikyM 16 16 hitps://m.eds00.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
CICPEHOE BpeNA 0 https://m.eds00.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUNHAMUKA
bu6mmoreka [IOK
11 Marmutioe roze 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS HHYKIHA 13 1 https://m.edso0.ru/39859¢ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoreka [JOK
21 Mexareckue konebars 10 https://m.edso00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://m.edsoo.ru/39859¢f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.edso00.ru/39859ef1
bubmuorexa [JOK
24 Onrika 25 1 https://m.edso00.ru/39859¢f1
Hroro no paszneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 https://m.edso00.ru/39859¢f1
Hroro no pazneny 5



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIn3M 15 bubmorexa [JOK
' PHYCKYIAp y https://m.eds00.ru/39859¢f1
bubmuoreka [JOK
4.2 (6))
Hsuka atoma > https://m.eds00.ru/39859¢f1
43 ®du3nKa aTOMHOTO SApa U AIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHII https://m.eds00.ru/39859ef1
Htoro no paznemny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuoreka [JOK
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.edsoo.ru/39859¢f1
Htoro no paznemny 12
Paznen 6. PUBSHUYECKHUM TIPAKTUKYM
. bubmuorexa [JOK
61 DUSHIECKHH MpaKTHIKYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuorexa [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.edso00.ru/39859ef1
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepsHOE Bpems 10 https://m.edsoo.ru/39859f1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Jlara nudpoBbie
Tema ypoka Kourpoabnbie IIpakTnueckue p
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypchl
duszuka — aMeHTaJIbHas HayKa O
1 Pynn K 1 https://m.edso00.ru/9bf5c621
pupoje
HayuHbliif MeTO1 TO3HAHUS U METO/IbI
2 I A Hﬂ 1 https://m.eds00.ru/25666972
UcCleoBaHus (PU3NUECKUX SIBICHUI
DKCIEPUMEHT U TEOPHS B MPOIIECCE
3 no3HaHus mpupoel. Habmonenue u 1 https://m.edsoo.ru/3de1d26f
HKCIIEPUMEHT B (hU3HKE
Cnioco06s1 n3mMepeHus: Gu3nIecKux
4 P ¢ 1 https://m.edsoo.ru/3a6cb4a3
BCIIMYUH
AOComIOTHAs U OTHOCUTEIbHAS
5 HOTPEIIHOCTH U3MEepeHuH puznueckux 1 https://m.edsoo.ru/a2b15721
BEJTMYUH
MopnenupoBanue B ¢pusuke. Ponb u
MecTO (pU3HKHU B (POPMUPOBAHUHI
6 (1) . bop N p 1 https://m.edsoo.ru/3b9eb2cc
COBPEMEHHOU Hay4YHOU KapTUHBI MHPA,
B [IPAKTUYECKOU JEATEIbHOCTH JIIOIeH
Mexanundeckoe aBmkeHne. CucreMma
otcyeTa. OTHOCUTEIIBHOCTh
7 1 https://m.edso00.ru/b1857981
MEXaHUYECKOTO JIBIKeHus. [Ipsmas u
oOpaTHast 3a/1a4ll MEXaHUKHU
8 Pannyc-BekTop MaTepuaibHON TOYKH, 1 https://m.edso00.ru/44f38e63



https://m.edsoo.ru/9bf5c621
https://m.edsoo.ru/25666972
https://m.edsoo.ru/3de1d26f
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€TI0 MMPOCKIMU HA OCHU KOOpAMWHAT.

Tpaektopus. [lepememenne. CKOpoCTb.

Hx IMPOCKIMH Ha OCU KOOpAHWHAT

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBkenue. ['papuueckoe onucanue
PaBHOMEPHOTO MPSIMOJIMHEHHOTO
JBYDKEHUS

https://m.edsoo.ru/9c7af19c

10

11

12

CrnosxeHue nepeMelieHnii U CKOpPOCTeH.
Pewenne 3anau

HepaBHoMepHOE 1BH>KEHUE.
MrHOBeHHas1 CKOPOCTh. Y CKOPEHHUE.
[IpsiMonuHeitHOE TBUKEHUE C
MTOCTOSIHHBIM YCKOPEHUEM

I'paduueckoe onucanue

pr[MOJ'IHHCfIHOl"O JABHKXCHHA C
MMOCTOAHHBIM YCKOPCHHUEM

https://m.edsoo.ru/56b218f1

https://m.edsoo.ru/a8ce4fdf

https://m.edsoo.ru/f924dcc8

13

CBobosiHOE MajieHune. Y CKopeHue
CBOOOHOTO Na/ieHusl. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BpPEMEHU U UX rpaduKu

https://m.edsoo.ru/fa29e9cf

14

JBmxeHue Tena, OpOIIEHHOTO MO/
YIJIOM K TOPU30HTY

https://m.edso00.ru/9a2d3298

15

KpuBonuneiinoe asuxenue. JBrmxenue
110 OKPY>KHOCTH. YTJIOBasi U JJUHEWHAsS
ckopocts. [lepron u yacrora.
L{eHTpOoCTpEMHTENBHOE U TIOJTHOE
yCKOpEeHue

https://m.edsoo.ru/66fefe66

16

KonTtponbHas pabora o Teme

https://m.edsoo.ru/ee9d274a



https://m.edsoo.ru/9c7af19c
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"Kuuemaruka"

17

18

19

ITepBbriif 3akoH HproTOHA.
HNuepuunanbHble CUCTEMBI OTCYETA.
[Ipunnun otHOcuTENnbHOCTH ["anumnes.
HeunepunanbHbie CUCTEMBI OTCYETA

Cuna. PaBHOozeiCTBYIOIIAs cuila.
Bropoii 3akon HetoTona. Macca

Bzaumopeiictue ten. Tperuit 3aKoH
HproToHna

https://m.edsoo.ru/cfe1583c

https://m.edso00.ru/9e291363

https://m.edsoo.ru/efe4112e

20

[IpuHnun cynepnosunuu cui. Pemenne
3a7]a4 Ha TPUMEHEHUE 3aKOHOB
Hrrotona

https://m.edsoo0.ru/1f52449f

21

22

3aKOH BCEMUPHOIO TATOTEHUS.
OKBUBaJIEHTHOCTh I'PaBUTALIMOHHON U
WHEPTHOU MaccChl

CuJia TSHKECTH M YCKOPEHUE
C¢BOOOIHOTO MMaIEHUS

https://m.edsoo.ru/f4clech8

https://m.edsoo.ru/3e848452

23

JIBukeHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTb. 3aKOHBI
Kennepa

https://m.edsoo.ru/c3787bce

24

25

26

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. [Ipupona u BuzbI cun
TpeHusl. [[BUKEHNE B )KUAKOCTHU U Ta3e C
Y4ETOM CHUJIbI COTIPOTHUBIIEHUS CPEJIBI

Hasnenue. I'uapocraruueckoe
nasnenue. Cuna Apxumena

https://m.edsoo.ru/75f2fcof

https://m.edso0.ru/1251686e

https://m.edsoo.ru/cc6cd69f

27

AOCOIOTHO TBEPIOE TEIIO.

https://m.eds00.ru/39816e56



https://m.edsoo.ru/cfe1583c
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HOCTyHaTCJIBHOC " BpaliaTCiIbHOC
JABVXKCHUE TBEPAOTO TCIIa

28

29

30

MOMEHT CHJIBI OTHOCHTEIBHO OCH
BpaieHus. [1neqo cuibl

Ciio)keHue cuJil, IPUIOKEHHBIX K
TBepAoMy Teny. LleHTp Tsxectu Tena.
YcnoBusi paBHOBECHSI TBEPAOTO TeNa.
Bunael paBHOBeCHS

Pemenue 3amau

https://m.edso0.ru/363b5721

https://m.edsoo.ru/31fcdd2c

https://m.edsoo.ru/d59f5579

31

32

33

34

KonTtponpsHast pabora o Teme
"Tunamuka. CtaTuka TBeporo Tema"

I/IMHYJ'IBC MaTepI/IaJIbHOﬁ TOYKH,
CUCTCMbI MAaTCPHUAJIbHBIX TOYCK. HeHTp
MacC CUCTEMbI MaTCPUAJIbHBIX TOYCK.
TeopeMa 0 IBMKCHHHU LICHTPA MacCC

I/IMHYJ'IBC CHJIbI U U3SMCHCHUC UMITYJIbCa
Tena. 3aKoH COXPAaHCHUS UMITYJIbCA.
PeaktuBHOE nBHKEHHE

MoMeHT nMIynbca MaTepUAIBHON
Touku. [Ipencrasienue o coxpaneHuu
MOMEHTA UMITYJIbCA B LICHTPAJIbHBIX
HOJISIX

https://m.edsoo.ru/f3818b83

https://m.eds00.ru/99859985

https://m.edsoo.ru/64aafec4

https://m.edsoo.ru/f6195a12

35

Pemenue 3agau

https://m.edsoo.ru/7b7a4663

36

37

PaGota cuiibl Ha MaoM U Ha KOHEYHOM
nepemernieHnu. ['papuueckoe
npeJcTaBieHne padboThl CUIIBI.
MoITHOCTh CHUJIBI

Kunernueckas sneprus. Teopema o6

https://m.edsoo.ru/24c9cefl

https://m.eds00.ru/18311468
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W3MEHCHHU KHHETHYECKOM OHCPIrun
MaTCpHaHBHOﬁ TOYKH

38

39

40

41

[ToreHnnanbHbIE U HEOTEHIIUAIBHBIE
cuibl. [loreHnumansHas sHeprusa. Bropas
KOCMHYECKask CKOPOCTh

Tperbsa kocMudeckast ckopocTs. CBs3b
paboThl HENOTEHIMATIBHBIX CUJI C
U3MEHEHUEM MEXaHUYECKON YHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUU

Yupyrue u Heynpyrue CTOJIKHOBEHUS.
VYpaBuenue bepHymu 115 naeanabHOU
JKHIKOCTH

KonrtpomnbHas padota no Teme "3aKoHbl
COXPaHEHHs B MEXaHHKe"

https://m.edsoo.ru/29cda7aa

https://m.edso0.ru/8475b83e

https://m.edsoo.ru/64f812d9

https://m.edsoo.ru/adfd6321

42

Pa3BuTue npencraBieHuid 0 Ipupoe
ternoTel. OcHoBHBIE Moiokenust MKT.
Juddysus. bpoyHoBckoe ABMKEHHE

https://m.edsoo.ru/8d327d3e

43

44

45

CtpoeHue ra3000pa3HbIX, KUIKUX U
TBEPABIX Tel. XapaKTep ABUKEHUS U
B3aI/IMO,ZIeI\/’ICTBI/I$I JaCTHIl BeuieCTBa
Macca 1 pazmepbl MOJIEKYJT (AaTOMOB).
KomnuectBo Bemectsa. IlocTosiHHas
ABoraapo

Temneparypa. TerioBoe paBHOBecCHE.
[[Tkana [enbcust

https://m.edsoo.ru/7f949152

https://m.edsoo0.ru/33d17dbd

https://m.edso0.ru/f6931272

46
47

Pemenue 3agau

NneansHbiil ra3. 'a30BbIe 3aKOHBI

https://m.edsoo.ru/a93bae98

https://m.edso0.ru/c9618ea8
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48

VYpasuenue Menneneesa-Kianelpona.
Penrtenue 3amau

https://m.edsoo.ru/b56856ff

49

50

AbcomoTHas TeMieparypa. 3aKoH
HanproHna

HSOHpOHCCCH B HACAJIbHOM ra3e€ C
IIOCTOAHHBIM KOJIMYECTBOM BCIICCTBA

https://m.edso0.ru/91849ece

https://m.edso0.ru/2881b186

51

I'paduueckoe npencranenue
U30IIPOLIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

https://m.edsoo.ru/6a23b4ac

52
53

OcHoBHoe ypaBauenne MKT

Pemenue 3amau

https://m.edso0.ru/18a67861

https://m.edsoo.ru/dac14f69

54

CBs13b a0COTIOTHOI TeMIepaTypbl
TEPMOJAMHAMHUYECKON CUCTEMBI CO
CpeaHel KHHETHYECKON dHEpruen
MOCTYNATEIBHOTO TEMJIOBOTO ABH)KECHHUS
e€ yacTull

https://m.edsoo.ru/456e15c2

55

56

57

58

O00011eHNe U cCUCTEMaTU3ALNS 3HAHUI
o teMe "OcuoBel MKT"

KonrtponbHas padora no reme "OCHOBBI
MKT"

TepMoanHaMuyeckas cUCTEMa. 3aJaHue
BHEIIHUX ycinoBul i T/ cuctemsl.
Bremnne v BHyTpeHHUE ITapaMETPBI.
ITapamerpel T/] cuctemsl Kak cpegHue
3HAYEHHUsI BEJIMYNH, OIUCBHIBAIOIIUX €€
Ha MUKPOCKOITMYECKOM YPOBHE

HyneBoe Hauano TepMoOAMHAMUKHY.
Camonpou3sBoibHas penaxkcauus T/

https://m.edsoo.ru/15463eae

https://m.edsoo.ru/e2c6adae

https://m.edsoo.ru/3cefc893

https://m.edsoo.ru/abe6de9c
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CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO

59

60

Mopenp naeanbHOro rasa B
TEPMOJIMHAMUKE. Y CIOBUSA
IIPUMEHUMOCTH 3TOM MOJEIIN

VYpaBaenue MenaeneeBa-Knanelipona u
BBIpaXCHHE ISl BHYTPEHHEH SHEPTruu

https://m.edsoo.ru/65542fde

https://m.edsoo.ru/fdc9d33b

61

BeIpaxenue 111 BHyTpEHHEH SHEPTHH
OJIHOATOMHOTO MJI€aJIbHOIO Iasa.
KBasucrarnuecknue U HECTaTUYECKHE
IIPOLIECCHI

https://m.edsoo.ru/e68eb3fb

62

DneMeHTapHas pabora B
TepMOJuHaMUKe. Beruucnenue paboTsl
1o rpaduKy nporiecca Ha pV-
Iuarpamme

https://m.edsoo.ru/71bd7146

63

Tennonepenava kak crocod U3MEHEHHUs
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBEpIIEHUSI pabOTHI

https://m.edsoo.ru/74ea547b

64

65

66

KoHnBekuus, TenaonpoBOAHOCTb,
W3JIy4YEHHE

KoangectBo TennoTel. TemioéMKocTh
Tea. Y IeIpHas U MOJIsIpHas
TEIIOEMKOCTH BeIllecTBa. Y IeabHas
TEIUIOTa CropaHus TOIUIMBA

Pacuér xonmyecTBa TEIIOTHI ITpU
Temionepeaaye

https://m.edsoo.ru/d2b82bdc

https://m.edso0.ru/77191a19

https://m.edsoo.ru/f72b113f

67

68

[TonsiTne 06 aguabaTHOM MpoOIIECCe.
IlepBblil 3aKOH TEPMOIMHAMUKH

KonmaecTBo TemnoTe u paboTa Kak

https://m.edsoo.ru/92f2bfaf

https://m.edsoo.ru/fe9db125
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Mepbl U3MEHEHUS BHYTPEHHEH SHEPTrUuun
T/ cucteMsl

Bropoii 3aKk0H TEpMOAMHAMUKY JUIS
PaBHOBECHBIX U HEPABHOBECHBIX

69 https://m.edsoo.ru/fbel719c
nporneccoB. HeobpatumocTts
MPUPOJIHBIX MTPOIIECCOB

70 TpHHLHIIEL ACHCTBHA TEILIOBLIX https://m.edso00.ru/58f1d829
mamuH. KITJ]

71 Maxcnmaieroe suaserne KILL Luir https://m.edsoo.ru/b4cb642e
Kapno

72 Pemenue 3amau https://m.edsoo.ru/9aee78d6
DKOJOTHYECKHE aCIICKThI

73 HCIIOJIb30BAHHMS TCILJIOBBIX zLBnraTeJIe:ﬁ. https://m.edsoo.ru/5ad84ad?
TennoBoe 3arpsi3HEHUE OKPYKaIOIEH
cpenbl

74 Pemienne 3agau https://m.edsoo.ru/6ccd6f3e
O00011eHNe U cCUCTEMaTU3ALNS 3HAHUI

75 no teme "Tepmonunamuka. TerioBbie https://m.eds00.ru/6192f9d2
MaIITUHBL"

76 Konrponras pabora no Teme https://m.eds00.ru/4ae6e963
"Tepmoaunamuka. TeroBbsie MauHb!"
[TapoobpazoBanue 1 KOHIEHCAITHS.

177 Ucnapenue u kunenue. Y aeiabHas https://m.edso0.ru/6338623¢
TEIIOTa MapooOpPa30BaAHUS
Haceimmennbie 1 HeHACHIIICHHBIE TTaPhI.

78 KauecTBeHHast 3aBHCUMOCTD INIOTHOCTH https://m.edsoo.ru/87fbedd1

" JaBJICHUS HACBIIICHHOTO I1apa OT
TCMIICPATYPhI, UX HEC3ABUCUMOCTL OT
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00bEMa HACHIIIIEHHOTO Tapa.
3aBUCUMOCTh TeMIIEPATyPbl KHTICHHUS OT
JIABJICHUS B KUJIKOCTH

Brnaxxnocts Bo3myxa. AGCOTIOTHASA U

79 https://m.edsoo.ru/11ef332a
OTHOCUTEJIbHAs BIa)KHOCTh

80 Pemenue 3amau https://m.edsoo.ru/eda6d771
TBépnoe Teno. Kpucrammyeckue u

81 aMmopdHbIe Teaa. AHU30TPOITHS CBOMCTB https://m.edsoo.ru/dac86a9b
KpUCTAJUIOB
[1naBnenue u KpucTaLIM3aIMSL.

82 VY aenpHas TEIIIOTA TUIABJICHUSI. https://m.edsoo.ru/b1fe5daf
CyOnumarus
Hedbopmaruu TBEpAOTO TENA.

83 Pactsoxenue u cxarue. Cosur. Moayib https://m.edsoo.ru/9195addc
IOwnra. Ilpenen ynpyrux nedpopmanuii
TemoBoe paclInpeHne KUAKOCTEN 1

84 TBEPABIX T€. AHTAPMOHHU3M TEILIOBBIX https://m.edsoo.ru/c4afd848
KOJIeOaHUI YacTHIl BEIIECTBA

85 Tpeobpasoparue SHeprii B hasosbix https://m.edso0o.ru/38b77981
nepexonax

86 YpaBHEeHHE TEIJIOBOTO OajlaHca https://m.eds00.ru/187698ea

87 Pemienue 3anau https://m.edsoo.ru/dd3bbc77
IToBepXHOCTHOE HATSKEHUE.

88 Kanmms[pHLIev siBJIeHUs. JaBiaeHue mo httos://m.edso.ru/1674aedf
HCKPHUBJIEHHON TTOBEPXHOCTHIO
xuakocru. Popmyiia Jlanmaca

89 O6obmenne u cucTemaTH3aIA HAHMH https://m.edsoo.ru/b86bcada

1o TeMe "ArperaTHble COCTOSTHUS
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BeuiecTBa. Pa3zoBble epexoabl”

90

91

92

KonrtponbHas pabora no reme
"ArperaTHble COCTOSIHUSI BEILIECTBA.
®dazoBble Iepexos"

DnexTpu3anus Tea U e€ MposBICHUS.
DJekTpuyeckui 3apsia. [IBa Buaa
ANEeKTpUYECKUX 3apsnoB. [IpoBogHuky,
JTUAJICKTPUKU U TTOJTYIIPOBOTHUKHI
DJIEMEHTAPHBIN JIEKTPUUECKUI 3apsi.
3aKOH COXpaHEHUs ANEKTPUIECKOro
3apsana

https://m.edso0.ru/637137ab

https://m.edsoo.ru/d8239b91

https://m.edso0.ru/3839a75e

93

B3anmopericteue 3apsanoB. Toueunsle
3apsiabl. 3akoH Kynona

https://m.edsoo.ru/22342ef5

94

95

Pemenue 3agau

Onektpuueckoe none. Ero neiictBue Ha
JJIEKTPUYECKUE 3aPs bl

https://m.edsoo.ru/77a9d457

https://m.edsoo.ru/5f69d83a

96

Hanpsok€HHOCTD 27€KTPUUYECKOTo MOJIs.
[IpoOuelit 3apsn. Jlunun
HANPSHKEHHOCTH AJIEKTPUYECKOTO TTOJIS.
OmHOPOIHOE NEKTPUUECKOE TOJIE

https://m.edsoo.ru/ele8dbc4

97

IToTeHmmanbHOCTD
3JIEKTPOCTATUYECKOTO MOJIsI. Pa3HOCTH
MOTEHIINAJIOB U HAIIPSKEHHUE

https://m.edsoo.ru/ae94dc27

98

99

IloTrenunanbHas SHEPTHA 3apsijia B
OJICKTPOCTATUYCCKOM IIO0JIC. IToTennman
OJICKTPOCTATUYCCKOTI'O IMOJIA

CBs3b HaHpiI)KéHHOCTI/I OJIsA U
PAa3HOCTH NOTCHIUAJIOB JJI1

https://m.edsoo.ru/5a9a6571

https://m.eds00.ru/9f3f9289
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SJICKTPOCTATUYCCKOI'O I1OJIA

[TpuHuIMI CynepHO3UINH

100 . https://m.edsoo.ru/1bd18654
AIIEKTPUIECKUX TOJICH

101 Pemenue 3amau https://m.edsoo.ru/163711ea
IT I

102 OJIC TOUCHTOro 3apsmav one https://m.edsoo.ru/cc734dce
PaBHOMEPHO 3apsKEHHOU cepsr
[Toe paBHOMEPHO 3apsHKEHHOTO 110

103 00Bsémy mapa. [lone paBHOMEpHO https://m.edso0.ru/4677e463
3apsHKEHHONM 0€CKOHEYHOM MIIOCKOCTH
IT

104 POBOITHIH B SJICKTPOCTATHACCKOM https://m.edsoo.ru/a6229e4d
noJie. Y CJIOBHE paBHOBECHS 3apsI0B

) (3 o 0BO

105 JAHOICKTPHK H TIOMYPOBOAHHKH B https://m.edso0.ru/62476ad1
IIEKTPOCTATUYECKOM I10JIC
Konzaencarop. D1neKTpoEMKOCTh

106 KOHJIEHCATOpa. DIIEKTPOEMKOCTh https://m.edsoo.ru/e7d2baf7
TIOCKOTO KOHJ/ICHCATOpa
IT

107 APALICIIBHOE COCHERHC https://m.edsoo.ru/5aef8d69
KOHJIEHCATOPOB
IlocnenoBarenbHOE COeUHEHUE

108 HEAOBATEIEH S https://m.edsoo.ru/11bce646
KOHJICHCATOPOB

109 OHeprus 3apsHKEHHOr0 KOHAEHCAaTopa https://m.eds00.ru/235a28b8

110 Pemenne 3amau https://m.edso0.ru/656b4b18

o .

111 JIBHOKCHHE 3apAKCHHOH HaCTHIEI B https://m.edsoo.ru/b4b416¢7
OJIHOPOTHOM JJICKTPUIECKOM TI0JIe

112 Pemenue 3amau https://m.edsoo.ru/8321c4d4
O0001IEHNEe U CHCTEMATH3a 3HAHUH

113 o MATH3AIHA SHARIH https://m.edso0.ru/144d952f

o TeMe "DnekTpuyeckoe mnoJe"
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KonTtponpHast pabora o teme

114 | " https://m.edso0.ru/8add45f8
DJIEKTPUUYECKOE MOJIe

Cuiia Toka. [TocTostHHBIN TOK. Y CIIOBHS

115 CYIIECTBOBAHUSA MOCTOSIHHOTO https://m.edsoo.ru/b6811413
AIEKTPUUYECKOTO TOKA

116 Wcrounnku Toka. Hanmpsokenue u 31C https://m.edso00.ru/167f5ef5
3 O .

Qg7 COOM M AU AT HErH https://m.eds00.ru/953f39dd
DNEKTPUUECKOE COMPOTUBIICHHE
3aBUCUMOCTb COIIPOTUBIICHUS

118 OAHOPOAHOLO TIPOBOATHIE OT €10 https://m.edsoo.ru/1b983cba
JUTMHBI U TIJIOIAIU TTOTIEPEYHOTO
CeUYeHUs
vy .

119 ACIHHOS COTPOTHRIIGHNE BEMeCTRd https://m.edsoo.ru/12739db1
Pemenue 3agau
IT

120 OCHCAOBITCIRHOS, HAPAIIIEIBHO, https://m.edsoo.ru/ebd277dd
CMEUIaHHOE COEIMHEHNE TPOBOIHUKOB

121 Pacq'ev'T Pa3BETBIEHHBIX AIEKTPUUECKUX httns://m.edsoo.ru/e897¢1e3
nenei. [IpaBuna Kupxroga

122 Pemenue 3amau https://m.edsoo.ru/9692cee?
Pa6 .3

123 BDOTA SIEKTPITECKOTO TOKA. JaKOH https://m.edsoo.ru/63fc1f6c
Jxoyns —Jlenua

124 Pemenne 3amau https://m.edsoo.ru/743f2f57
MomHOCTh 3JEKTPUYECKOTO TOKA.

125 TemnoBass MOIIHOCTE, BRIACIIEMas Ha https://m.edsoo.ru/73ca2881
pe3ucrope

126 Pemenne 3amay https://m.edsoo.ru/b4df8eed
O1C

127 JIC 1 BiyTpertiee coMpoTHBCHe https://m.edsoo.ru/14a99997

HCTOYHHUKA TOKa



https://m.edsoo.ru/8add45f8
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3axoH OMa 1151 IOJTHOM (3aMKHYTOM)

128 . 1 https://m.edsoo.ru/671f4cfc
ANEKTPUUECKON TeTTH

129 Pemenue 3amau 1 https://m.edso0.ru/96ed9672

130 MOUIHOCTh UCTOYHUKA TOKA 1 https://m.edsoo.ru/14ele7fc

131 Kopotkoe 3ambikanue 1 https://m.edsoo.ru/2e8399e5

132 KoHneHncaTop B 1enu mocTOSHHOTO TOKa 1 https://m.edsoo.ru/ca2d98fc

133 Pemenue 3anau 1 https://m.edsoo.ru/8be8dfbb

134 Pemerne 3aﬂatj 1o T"eMe "HocrosnHeIi 1 https://m.edsoo.ru/fbc71f99
NEKTPUUECKUI TOK

135 Pemerie gaﬂail 1o T"eMe "HocTosit 1 https://m.edsoo.ru/fd84564f
NEKTPUUECKUI TOK

136 Pemerne gaﬂail 1o T"eMe "ToctosieIi 1 https://m.edsoo.ru/e9bf8c7d
IIEKTPUICCKUI TOK
O06o01IeHre u crucTeMaTu3alus 3HaHu|

137 110 TeMe "[10CTOSHHBIN 2IeKTpUUECKUI 1 https://m.edso0.ru/b312753c
TOK"

138 KOHTpOHBHaﬂVp%OTa o TeMev 1 https://m.edsoo.ru/3b3e6264
"ITocTOSITHHBIN NEKTPUYECKUH TOK"
DneKTprdecKas MPOBOANMOCTh

139 Pa3TUYHBIX BEMIECTB. DIIEKTPUICCKUIT 1 https://m.edsoo.ru/74ce9638
TOK B MeTayu1ax. CBepXIPOBOIUMOCTh
DNEKTPUUECKU TOK B pacTBOpPaxX H

140 pacruraBax 3JIeKTPOJUTOB. 3aKOHBI 1 https://m.edsoo.ru/166c3e31
®dapaznes 1S AIEKTPoIn3a

141 DnexkTpuuecKkui Tok B razax. [lnaszma 1 https://m.edsoo.ru/fd1c76c4

147 OICKTPHUECKIT TOK B BaKyyMe. 1 https://m.eds00.ru/51313dfd

BakyymHubIe TpruOOpPHI
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143

DIIEKTPUUECKHUI TOK B
TIOJTYTIPOBOTHUKAX

https://m.eds00.ru/369c2523

144

145

[omynpoBoAHUKOBBIE TPUOOPHI

DuU3nYeCKui MPAKTUKYM 10 TEME
"M3MepeHune Cuiibl TOKa U HApsHKEHUS
B L[ENIU MIOCTOSIHHOT'O TOKA MPHU MOMOILU
AQHAJIOTOBBIX U IHU(PPOBBIX
U3MEPUTENIbHBIX TPUOOPOB" MK
"3HaKOMCTBO C ITU(PPOBOIA
naboparopueii o ¢usuke. [Ipumepsr
U3MepeHus: PU3NUECKUX BEITHUUH MPH
MOMOIIIY KOMITbIOTEPHBIX JaTYUKOB"

https://m.edsoo.ru/34bfclc9

https://m.edsoo0.ru/887a812f

146

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne HepaBHOMEPHOTO JBUKECHHUS
C LETBIO OMPEACIICHUS MTHOBEHHOM
ckopoctH"

https://m.edsoo.ru/d3fb8243

147

Du3nUeCKUl IPAKTUKYM I10 TEME
"N3MepeHue yCKOpeHus Mpu
IPSIMOJIMHEHHOM paBHOYCKOPEHHOM
JIBHKEHUHU O HAKJIOHHOW IIJIOCKOCTH"
win "HccnenoBanue 3aBUCUMOCTH ITYTH
OT BPEMEHM NPU PABHOYCKOPEHHOM
IBHKeHUN"

https://m.eds00.ru/6264b28c

148

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHus CBOOOIHOTO
nanenus” win "M3ydenue qBrKeHus
Tesa, OpOIIEHHOTO TOPU30HTAIBHO"

https://m.edsoo.ru/b393dcb4

149

Du3nyeCcKuil MPAKTUKYM 110 TEME
"N3ydyeHue nBHKEHUS TeJa 1o

https://m.edsoo.ru/a517142e
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150

151

OKPY>KHOCTH C TIOCTOSIHHOM 110 MOJTYJTIO
ckopocthio" wim "MccnegoBanue
3aBUCUMOCTH TIEPHOJIa OOpaIICHHS
KOHHUYECKOIO MasiTHUKA OT €TI0
napameTpoB"

Pu3n4eCcKul IPAKTUKYM 110 TEME
"U3Mepenne paBHOJAEHCTBYIOIIEH CHJTBI
IIpU JIBHKEHUH OpYyCKa MO HAaKIOHHON
mockoctu" unu "IIpoBepka runoTesbl o
HE3aBUCUMOCTH BPEMEHU JBUKEHUS
Opycka o HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

Ou3nyecKkuil MPakTUKYM 0 TEME
"UccneqoBaHue 3aBUCUMOCTU CUJI
YIPYTOCTH, BOSHUKAIOIINX B MIPYKUHE U
pPEe3UHOBOM 00paslie, OT uX
nedopmaruu" win "U3ydyenue
JIBUOKEHUS CUCTEMEBI TEJI, CBA3aHHBIX
HUTBIO, TICPEKUHYTON Yepe3 JETKHiA
0110K"

https://m.edsoo.ru/51e399ac

https://m.edsoo.ru/9ef82992

152

Pu3nYecKuil TPAKTUKYM 110 TEME
"U3mepenue ko3puirienTa TpeHus mno
BEJIMYMHE YIIIOBOT0 KO3 uirenTa
3apucumocT Frp(N)" unu
"HUccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOH INIOCKOCTH C IIEPEMEHHBIM
K03 PHULIHEHTOM TpeHHs" UITN
"N3y4yeHne qBUKEHMS IPy3a Ha Bally C
TpeHuem"

https://m.edsoo.ru/e6¢f8b17



https://m.edsoo.ru/51e399ac
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https://m.edsoo.ru/e6cf8b17

153

154

155

156

Pu3N4eCKuil IPAKTUKYM 110 TEME
"UccnenoBanue yciaoBUd paBHOBECHS
TBEPJOTO TEJIA, UMEIOIIETO OCh
Bpamenus" win "KoHnctpyupoBanue

KPOHILTEHHOB U Pacy€T CUJl ynpyroctu"

wiu "M3ydeHne ycToiunBoCcTH
TBEPJOTO TeJIa, UMEIOIIETO IUIOIAAb
onopst"

Ou3nyecKkuil MPakTUKYM IO TEME
"N3mepenune umnyibca Tena mno
TopMo3HOMY nyTu" unu "U3mepenue
CHUJIBI TSITH, CKOPOCTH MOJIETU
IIEKTPOMOOWIISI U MOIITHOCTH CHJIBI
Tarn" win "CpaBHEHHE U3MEHEHUS
MMITyJIbCa TeJIa C UMITYJIbCOM CHJIBI"
nm "HccnegoBanue coxpaHeHus
MMITYJIbCa IIPU yIIPYTOM
B3aumozeiictun" uinu "M3mepenue
KMHETUYECKOW YHEPTUU Tea 110
TOPMO3HOMY ITyTH"

Du3HUeCKU IPAKTUKYM I10 TEME

"N3y4eHne n30TEpMUUYECKOTO MpoIiecca

(peKOMEHI0BaHO HMCIIOIH30BAHHE
1 poBoi 1abopaTopun)" win

"N3ydyeHue n30XopHOro nporecca" uium
"N3yuenne nzobapHOro mporecca’ win

"IIpoBepka ypaBHEHUS COCTOSHUS"

Du3nUeCcKuil IPAKTUKYM 110 TEME

"U3mepenne yeabHOM TemI0EéMKOCTH"

https://m.edso0.ru/12559634

https://m.edso00.ru/92e75337

https://m.edsoo.ru/2cc45366

https://m.eds00.ru/64769b23
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157

i "UccnegoBanue nporecca
OCTBIBaHMS BelllecTBa' WU
"UccnenoBadnue agnadaTHOTO
nponecca’ win "M3yuenue
B3aMMOCBS3H HEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICUCTBUS U
TEMIIEPATYPbI KUIIEHUS KUIKOCTEN"

Ou3nyecKkuil MPakTUKYM 0 TEME
"N3yueHne 3aKkOHOMEPHOCTEN
HCTIApEHUS KUJKOCTER" 1t
"N3MepeHune yaeabHOM TEIIoThI
riaBieHus apaa" win "Usyuenue
CBOICTB HACBIIIEHHBIX ApOB" WU
"H3mepenue abCOMIOTHOM BIAXKHOCTH
BO3/1yXa M OIIEHKa Macchl MapoB B
nomenienuun". 3mepenue
Kod(uIMeHTa MOBEPXHOCTHOTO
HATSHKCHUS

https://m.edsoo.ru/6518def5

158

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HaO:xroieHue npeBpalieHus SHepruu
3apsKEHHOTO KOHIEHCATOPa B YHEPTHUIO
U3JTyYEHUs CBETOAMOA" NN
"N3y4yeHne npoTeKaHus TOKa B LIETIH,
coJieprKalleil KoHaeHcaTop" win
"Pacnipenenenue pazHOCTH
MOTEHLUAIOB (HaNpsKEHUs ) IPU
MOCJIe0BATEILHOM COEIMHEHUU
KOHJIEHCAaTOpoB"

https://m.edso0.ru/8ab6f191

159

DuU3nyeCcKui MPAKTUKYM 110 TEME

https://m.edsoo.ru/689acfde
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160

"UccnemoBanue CMEIIaHHOTO
COCJIMHEHUS PE3UCTOPOB" MK
"U3Mepenue yieabHOro COpOTUBIICHUS
npoBogHUKOB" wiK "MccinenoBanue
3aBUCHMOCTH CHJIBI TOKA OT
HaIpPSKEHUS JUIsl JIAMITbl HAaKaJTuBaHUs"

DuU3nYeCKui MPAKTUKYM 10 TEME
"Habnronenue aiekTpoan3a’ wim
"N3mepenue 3apsijia 0THOBAICHTHOTO
noHa" wim "Uccnenosanue
3aBUCUMOCTH COTIPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIIEpaTyphl" Win
"CHsiTHE BOJBT-aMIIEPHON
XapaKTepUCTHKHU auoaa”

https://m.edsoo.ru/d12ec827

161

162

163

PesepBHriit ypok. O60011IeHNE U
CUCTEMAaTH3aIHsl 3HAHHH 110 TeMe
"KunemaTtuka"

PesepBHeIit ypok. O60011IeHNHE U
CUCTEeMaTH3allHsl 3HAaHHUH 10 TeMe
"Inaamuka"

Peseprubiit ypok. O60011eHIE U

CUCTEMAaTH3alMsl 3HaHUH 110 TeMe
"Craruka TBEpaoro tena"

https://m.edsoo.ru/c1cd6683

https://m.edsoo.ru/3e83a7a7

https://m.edsoo.ru/f1dde229

164

Peseprubrit ypok. O6001eHuE 1
CUCTEeMaTH3alusl 3HaHUH 10 TeMe
"3aKOHBI COXpaHEHUs B MEXaHHUKe"

https://m.edsoo.ru/ffffdfb9

165

Peseprubrit ypok. O6001eHue 1
CUCTEeMaTH3allMsl 3HaHUH 10 TeMe
"OCHOBBI MOJICKYJISIPHOKMHETHYECKOM

https://m.edsoo.ru/1eb17193
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Teopun"

166

167

168

PesepBHbIil ypok. O0001ICHHE U
CHCTEMATHU3aLMs 3HAHUH 110 TEME
"Tepmonunamuka. TemioBble MaTUHbL"

PesepBHbIil ypok. O0001ICHHE 1
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"ArperaTHbl€ COCTOSIHUSI BELIECTBA.
®dazoBble Iepexoan"

PesepBuslit ypok. O60011eHNE U

CUCTEeMaTH3alusl 3HAaHHUH 110 TeMe
"DnekTpuueckoe mnoie"

https://m.edsoo.ru/491db95e

https://m.edsoo.ru/376bbe7d

https://m.edsoo.ru/a3a31db5

169

PesepBHeIit ypok. O000IICHNE U
cucTeMaTH3alys 3HaHUH 110 Teme
"ITocTOSIHHBIN NEKTPUYECKUH TOK"

https://m.edsoo.ru/dbdb4728

170

Peseprubiit ypok. O60011eHIE U
cucTeMaTtu3alus 3HaHui 1o teme "Toku
B Pa3IMYHBIX cpenax”

https://m.edsoo.ru/e7d639f2

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16
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11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxa Konrpouabusie IIpakruueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl

BianmoneiicTBre MOCTOSHHBIX

1 MarHuTOB ¥ TPOBOJHUKOB C TOKOM. 1 https://m.edsoo.ru/d726f92d
MarunutHoe nosnie. ['unoreza Ammnepa
BexTop MarHuTHOM WHIYKITHH.

2 [IpuHUMI Cyneprno3uii MarHUTHBIX 1 https://m.edsoo.ru/275747de
nosiei. JImHuM MarHUTHOM MHIYKUIHUH
Ma o¢ TI0JIEe TIPOBO ac

3 THUTHOC TOTE NPOBOAHHI 1 https://m.edso0.ru/3783ff1c
TokoM. OnbIT Dpcrena
C A g

4 113 AMIIEpa, €€ HatpaBIIehie i 1 https://m.edsoo.ru/6f5427fa
MOJYJTh

5 Pemenue 3amau 1 https://m.edsoo.ru/d41efee2
11 €HeHHe 3aKoHa AMIiepa.

6 PHMCHEHHE 3ai0Ha AMICP 1 https://m.edsoo.ru/3b3f7d6a
DNeKTporu3MepuUTEIbHbIE TPUOOPHI
Cuna JlopeHna, e€ HalpaBJIeHHUE U
MOIYIb. 5

7 Ayitb. JIBHKEHHE 3apsDKCHHOH 1 https://m.edsoo.ru/aa8de148
YACTHUIIbI B OJTHOPOJTHOM MarHUTHOM
oJe
Pemenue 3agaa https://m.edso00.ru/8c783d83

9 Pa6ora cuel Jlopenna https://m.edsoo.ru/2bef64d7

10 Pemenue 3amau https://m.edsoo.ru/e517b23e
MarsauTHoOE 110JI€ B BEIIECTBE.

11 B 1 https://m.edsoo.ru/2a8cc173

deppomMarHeTuku, napa- u
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JUuaMaraC€TukKu

OCHOBHBIE CBOWCTBA

12 deppomarneTukos. [Ipumenenne https://m.edsoo.ru/bc26694b
dbeppoMarHeTUKOB
P "M

13 eme"HHe ST T TENe TV IATHITHO https://m.edsoo.ru/1faac6ab
nose
P "M

14 eme"HHe SO TeME TYIATHITHO® https://m.edsoo.ru/29cfaéed
nose
SIBneHne 2NEeKTPOMarHUTHOM

15 nHAyKUuU. [I0TOK BEKTOpa MarHUTHOU https://m.edsoo.ru/d7679bea
HHAYKIIUHA

16 OJ1C unayKkumnmn https://m.edsoo.ru/1b88d334
3 o

17 AKOH SICITPOMATHITTHON HIVLYIHH https://m.eds00.ru/92685f5h
®dapanes
B .T

18 VIXPEBOE SICKTPHTCCKOE Hoe. LoKH https://m.edsoo.ru/b4a53967
dyko

19 DAL HHAYKILIH B ABHKYIUIXCA https://m.edsoo.ru/c7d9b182
IIPOBOJTHUKAX

20 Pemenne 3amau https://m.edsoo.ru/dc7934d1

21 [IpaBuno Jlenua https://m.edsoo.ru/9b41ef5d
NunyktuBHOCTE. Katymka

22 WHAYKTHBHOCTH B LIETIH TOCTOSTHHOTO https://m.edsoo.ru/7c53bb14
TOKa
| .

23 BIICHHE CAMOHAYKUHH. D/IC https://m.edsoo.ru/bb32479c
CaMOMHAYKIIHNHN
3

24 HEPUILE MATHITTHOTO MO KATYIIH © https://m.edsoo.ru/2f6d1de5
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

25 Pemenue 3amag https://m.edso0.ru/e9999345
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00600
ODIICHHE 1 CHCTEMATH3ATIA 1 https://m.edsoo.ru/f37ce6e9

3HAHUU MO TeMe "DIeKTpoAuHaMHUKA"

K
OHTPOJIbHAs PaboTa 1o Teme 1 1 https://m.edsoo.ru/f622357e

"OnexrpoauHamuka"

Konebarensraasa cucrema. CBOOOIHBIE
KoJjeOanus. ['apmoHHYecKre 1 https://m.edsoo.ru/23be4aa2
KoaeO0aHus

Kunemarnueckoe u JUHAMHUYCCKOC

. 1 https://m.edsoo.ru/11414644
OIIMCaHHE KOJIeOaTEIbHBIX JBHXXCHHUH

DHepreTudeckoe onucanue. Beios
JTUHAMHUYECKOTO OMUCAHUS
rapMOHUYECKHX KOJIeOaHUH U3 UX 1 https://m.edsoo.ru/78dab8el
SHEPreTUYEeCKOro U KHHEMaTH4YeCKOTO
OnucaHus

Amintyzaa u ¢asa kojaedaHui 1 https://m.edsoo.ru/alaccd22

[Tepuon 1 yactoTa KoIeOaAHHIA.
[Tepuoa Manmbix CBOOOIHBIX
Ko1e0aHnil MaTEMaTHYECKOTO 1 https://m.edsoo.ru/feff9e52

MasiTHUKa. [lepuon cBoOOAHBIX
Kosie0aHUM NPYKUHHOTO MasiTHUKA

3aryxaromiue KoieoaHusl.

1 https://m.edsoo.ru/718e4134
Brinyxennsie koneOanus. Pezonanc

ABTOKOJICOAHUSA 1 https://m.edsoo.ru/al3b26a7

Pemenue 3amau 1 https://m.edsoo.ru/fa6e4773

VYpoxk-koH(pepennus "MexaHndeckue
KoJie0aHusl B My3bIKaITbHBIX 1 https://m.eds00.ru/2315377b
UHCTpyMeEHTax"

O00011eHNEe U CUCTEMATU3 AL 1 https://m.edsoo.ru/c95a653a
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3HAHUHU 110 TeMe "MexaHnndeckie
KoJiebanus"

DNEKTPOMArHUTHBIE KOJICOAHMS.

38 . https://m.edso0.ru/9de437bf
KonebarenbHbIi KOHTYD
®opmyna Tomcona. CBsi3b aMITUTYAbI

39 3apsiia KOHJIEHCATopa ¢ aMILUTUTY 101 https://m.edsoo.ru/37e9f97c
CHUJIBI TOKA B KOJIeOaTeIbHOM KOHTYpE

40 3aKOH COXpaHCHHS JHEpIHH B https://m.edsoo.ru/7e7b565a
u7eabHOM KoJiebaTeIbHOM KOHTYpe
3aryxarllue 3JIeKTPOMAarHUTHbIE

41 KosieOaHus. BeIHYX/IeHHBIC https://m.edso0.ru/9add67db
AJIIEKTPOMATrHUTHBIE KOJIeOaHUsI
Ilepemennsiit Tok. Pe3ucrop u

42 KOHJIEHCATOP B IIETH MIEPEMEHHOTO https://m.edsoo.ru/7db57a72
TOKa

43 Katyuika HHAYKTHBHOCTH B LETIH https://m.edsoo.ru/e922e141
MEPEMEHHOTO TOKa

44 3aioit OMa JUIs SICKTPHHECKOI etk https://m.edsoo.ru/1dc56alf
MEePEMEHHOTO TOKa
MoniHOCTh IEPEMEHHOI0 TOKA.

45 AMIUTATYIHOE U JEHCTBYIOIIEE https://m.edsoo.ru/ddab957f
3HAYCHUE CUJIBI TOKA U HAIIPSKEHUS

46 Pe3onaHc B ayekTprUecKoi 1enu https://m.edsoo.ru/bc158ffc

47 Pemenue 3agau https://m.edsoo.ru/cf7c45cl
Wneansublif TpanchopmaTop.

48 [IpousBoacTBO, Nepenaya u https://m.edsoo.ru/9ae7b7d6
MOTpeOICHUE IIEKTPUIECKOW SHEPTUH

49 DKOJIOTUYEeCKHE PUCKH NIPU https://m.edsoo.ru/9f737d7e
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IPOM3BOJICTBE AIEKTPOIHEPIUH.
KynbeTypa ncnonbp3oBanus
AJIEKTPOIHEPTHU B TIOBCETHEBHOM
KU3HH

50 Pemenue 3amau https://m.eds00.ru/883d6693

51 Pemenue 3amau https://m.edsoo.ru/f9a9d849
O06o001IeHNe U CUCTEMaTH3aIs

52 3HaHUM 10 TeMe "DIeKTPOMarHuTHhIE https://m.edso00.ru/e9936e87
KoJsieOanus"

53 Mexaititeckie BOMHEL https://m.edso00.ru/6a4b4a22
XapakTepUCTUKH MEXaHHYECKUX BOJTH

54 CBolicTBa MEXaHUYECKHUX BOJIH https://m.edsoo.ru/d286ca54

55 3ByK. XapaKTepUCTUKH 3BYKa https://m.edsoo.ru/ee4112c2

56 Mngpassyx u yﬂpr%ByK;myMOBoe https://m.edso0.ru/57849551
3arpsi3sHEHUE OKPYXKAIOIIEH CpeIbl

57 Pemienne 3agau https://m.eds00.ru/9494735f

58 JICKTPOMATHHTHBIC BOJIHEL https://m.edso0.ru/95e5e8fc
N3irydenune 351eKTpOMAarHUTHBIX BOJTH

59 SHGIV)HM HICKTPOMATHHTHBIX BOIH. https://m.edsoo.ru/a678b211
CBolicTBa 2JIEKTPOMArHUTHBIX BOJTH
[IIkaa 3;1eKTPOMAarHUTHBIX BOJTH.

60 [IpuMeHeHue 2IEKTPOMarHUTHBIX https://m.edsoo.ru/blc7ec5d
BOJIH B TEXHUKE U OBITY
[TpUHIMITBI PATHIOCBSI3U H

61 TeneBuAcHus. Pagumosokarust. https://m.edsoo.ru/c7111d5c
DIIeKTPOMarHUTHOE 3arpsi3HEHNE
OKPYXKArOIIeH Cpebl

62 KoHnTtponbHas pabota 1mo Teme https://m.edsoo.ru/4a13d478
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"Konebauus v BOJHBL"

63

64

Cgert. 3aKOH NPSIMOJIMHEHHOTO
pacnpocTpaHeHus CBETa
Pemenue 3aa4 Ha mpyUMeHEHUE
3aKOHa MPSIMOJIMHEHHOTO
pacrnpocTpaHeHHs CBETa

https://m.edso0.ru/ba296896

https://m.edsoo.ru/f44c485e

65

Otpaxenue csera. [1nockoe 3epkaino.
Cdepuueckoe 3epkaiio

https://m.edsoo.ru/c288a5h5

66

[Ipenomienue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN IMOKA3aTeNb
npesnomieHus. [lonHoe BHyTpeHHEe
oTtpaxkeHue. [IpenenbHblil yrou
MIOJIHOTO BHYTPEHHET O OTPAKEHUS

https://m.edso0.ru/583142d3

67

68

69

Pemenne 3a1a4 Ha npuMeHeHNe
3aKOHOB OTPAXXEHUS U IIPEIIOMIICHUS
cBeTa

Xop stydeit B mpusMe. Jducnepcus
ceta. CII0XKHBIHM cocTaB 6€J10ro CBeTa.

LBer

JInn3pl. POKyCHOE PaCCTOSTHUE U
OIITUYECKAs CUJIa JIMH3BI

https://m.edso0.ru/14636c9b

https://m.edsoo.ru/182d32ee

https://m.edsoo.ru/8c7e9337

70

[TocTpoenune n300pakeHH B JIMH3aX U
HUX CUCTEMaX. YBEIUUEHUE JINH3EI

https://m.edsoo.ru/c3f324ce

71

72

Pemenue 3a1a4 Ha HocTpoeHKE
M300paXKeHH, MOJIy4aeMbIX C
TIOMOTIIBIO JINH3

I'ma3 kak onTu4yeckas cucrema

https://m.edsoo0.ru/d67¢1148

https://m.edsoo.ru/8d2dea84

73

Pemenue 3amau. [Ipenenst

https://m.edso0.ru/1d79cd32
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MNPUMCHUMOCTHU FGOMeTpI/I‘{eCKOﬁ
OIITHKH

CKoOpoCTh CBETA U METO/BI €€

74 https://m.edso00.ru/1c94484c
U3MEPECHHUS

75 Hucniepcus cBera https://m.eds00.ru/178d9676

76 Wurepdepennus cera https://m.edsoo.ru/c6611a7d
KorepeHnTHble UCTOYHUKU. Y CTIOBHS

177 HAOJI0/ICHUSI MAKCUMYMOB U https://m.edsoo.ru/d8776f67
MHUHUMYMOB

78 Pemenue 3amau https://m.edsoo.ru/c9dfcfal

79 [Ipumenenne naTEpHEpEHITIN https://m.edsoo.ru/lefa64ct

80 Hudpakmnus ceera https://m.edsoo.ru/2a48a5e7

81 Jludpaiimonnas pemeria. Yenosne https://m.edsoo.ru/b37dlec?
HAOJTIOICHUS TJIABHBIX MAaKCUMYMOB

82 Pemenue 3amau https://m.edso0.ru/b193f19d

83 HonepetHocTh CBETOBbIX BOTH. https://m.edsoo.ru/5bce1d95
[Tonspu3zarnus cBeTa

84 Pemenne 3amau https://m.edsoo.ru/bbc11178

85 CBeToBBIE BJICHUS B IPUPOJIE https://m.edsoo.ru/56d84bb5

86 O6O6HjeHHe 1 cucTeMathsani https://m.edso0.ru/82697d84
3HaHu# 1o Teme "OnTuka"

87 5811?;22?” pabora o Teme https://m.edsoo.ru/ec59c415
['paHUIBI TPUMEHUMOCTH

88 IIACCHHECKON MEXAHHKIL. 3AKOHEL https://m.edsoo.ru/2266a9e8

SJICKTPOAUMHAMUWKHU U MMIPUHIUIT
OTHOCHUTCIIBHOCTHU
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[TocTynartel cienuanbHOU TEOPUU

89 https://m.edsoo.ru/c79dalc4
OTHOCHUTEIILHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOU
untepBail. [IpeobpazoBanus Jlopenua.
90 ¥ CI0BHE MPITHHHOCTH. https://m.edsoo.ru/65f1eff3
OTHOCUTETHHOCTH OJTHOBPEMEHHOCTH.
3amensIeHne BpEeMEHH B COKpaIlleHHe
JUTUHBI
91 DHCPIHS H HMIIYJIC PENATHBHCTCKOIH https://m.edso00.ru/1d1c94f3
YaCTHIIBI
CBs3b MaccChl C SHEPTUEH U
92 MMITYJIbCOM PEISITUBUCTCKOM YaCTULIBI. https://m.edso0.ru/59f443c4
DHeprust MoKos
93 PaBHOBECHOE TEIIIOBOE U3TYUEHHE https://m.edsoo.ru/4eeab85c
94 3akoH cMmelennsa Buna https://m.edsoo.ru/elee6abb
95 P'mmoresa M. Inatiica o kparrax. https://m.edsoo.ru/8da3efb3
DOTOHBI
96 DHeprus ¥ UMIyJIbC (POTOHA https://m.edsoo.ru/faf3f546
97 Potospext. Onerrat A. T https://m.edsoo.ru/d3b57d7e
CroneroBa. 3akoHb! hoTorddexTa
VYpaBHeHnue DiHIITeHA 17151
98 doroapdekra. "Kpacnas rpanuna” https://m.edsoo.ru/bca25d3c
doroaddexra
99 Aapnetine coera. Onbrrst I1. H. https://m.eds00.ru/9139c8d6
JleOeneBa
100 BoHOBEIE CBOMCTBA YaCTHIL https://m.edsoo.ru/22dc465f
101 Bonst zie bpoits. Jlmitta Bommst e https://m.eds00.ru/f98b63b9

Bpoiins u pazmepsl obiactu
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JOKaJIM3aluu ,IIBI/I)KYH_IGI\/'ICSI HJaCTHUILIbI

102 KopnyckynsipHO-BOJIHOBOH Jyalii3mM https://m.edsoo.ru/2bbe2ce4

103 Jlupaiciuist S1CKTPOHOB Ha https://m.edsoo.ru/7123ee6b
KpHCTauiax
Crnenuduka u3mMepeHnuid B MUKPOMHUPE.

104 CooTHoIIeHHs HEOTIPeAeIEHHOCTEN https://m.edsoo.ru/25ed1158
I'eitzenbepra

105 Pemenne rpadguyeckux 3amaq https://m.eds00.ru/2526925¢c

106 Pemenue pacuéTHbIX 3a1a9 https://m.eds00.ru/249f927c
KontposbHas padora 1mo remam:

107 "OcHossl CTO", "KopmyckyinsipHo- https://m.edsoo.ru/9b44f6ef
BOJIHOBOM JTyasin3m"
OnBITHI IO UCCIICIOBAaHHUIO CTPOCHHUS

108 atoma. [lnanerapHas Mozenb atoma https://m.edsoo.ru/a7ad8e6c
Pezepdopna

109 IToctynarsl bopa https://m.edsoo.ru/e6ab4282

110 Dwel cnekTpos. CHeKTp yposreif https://m.edsoo.ru/f2ebbf7d
SHEPrUH aToMa BOJ0PO]Ia

111 CTIOHTAHHOE U BLHYKICHHOS https://m.eds00.ru/95859134
U3ITy4yeHUe CBeTa

112 Jlazep https://m.edsoo.ru/3eea94ef
Hyxnonnas monens siapa

113 PeitsenGepra-Hanenio. 3apiz https://m.eds00.ru/14b36343
MaccoBO€ YHCIO sapa. M30Tomsl.
PagnoakTuBHOCTE
3aKOH paIiOaKTUBHOTO pachaja.

114 CBolicTBa HOHU3UPYIOIIETO https://m.edsoo.ru/1decd299

u3ny4yeHus. Bousaue
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pPaaIuOaKTUBHOCTU HA KUBbIE
opranu3msl. Jlozumerpus

115

DHeprus CBA3U HYKJIOHOB B SIIpE.

SAnepusie cunbl. Jledekt Macco spa.

Snepusle peakuuu. A nepHbie

peaktopsl. [IpobsieMs! yrpaBiisieMoro 1
TEPMOSICPHOTO CHHTE3A.

DKOJIOrHYeCcKHe aCleKThl pa3BUTHUS

AJIEPHOMN YHEPTETUKH

https://m.edsoo.ru/3736a9da

116

117

118

Mertobl perucTpanuu u

MCCJICIOBAHMS DJIEMEHTAPHBIX YACTHII.
@dyH/IaMEHTAJIbHbIE B3aUMO/ICUCTBUSI.
Baprionbl, ME30HBI U JICNTOHBI. 1
IIpencraBnenue o CtangapTHOM

Mozenu. KBapk-TiitooHHast MOJIENb

aZpOHOB

®usnka 3a npeaenamu CtannapTHOU
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnuHcTBo Qusnueckoi
KapTUHBI MUPA

Otansl pa3BUTHS aCTPOHOMUHU.
3HaueHUe aCTPOHOMUU

https://m.edsoo.ru/e44f761d

https://m.edsoo.ru/35bb53d5

https://m.edso0.ru/423783ch

119

[IpuMeHUMOCTD 3aKOHOB (DPUBHUKH IS
00BsICHEHUS PUPOJIBI KOCMUYECKHUX
00BbeKTOB. METOIbI aCTPOHOMHYECKHUX
HCCIe0BaHUuN

https://m.edso0.ru/81d38a33

120

CoBpeMeHHBIC ONITHYECKHE
TEJIECKOTIBI, PAIMOTEIECKOIIBI, 1
BHeaTMoc(epHass acCTpOHOMHS

https://m.edsoo0.ru/46d173d5
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121

Bun 38é3nnoro He6a. Co3Besnus,
SIPKUE 3BE3IbI, IJIAHETHI, KX BHIUMOE
JBHYKEHHE

https://m.edso0.ru/18f19aal

122

Comnneynas cucrema. CoJHILe.
ConHeuHas akTUBHOCTE. MICTOYHUK
sHeprun CosHIA U 3BE3]

https://m.edsoo.ru/9falfd12

123

124

3BE3/1bI, UX OCHOBHBIE
XapakTepucTuku. /IuarpamMmma
"CHIeKTpabHBIN KJIACC — CBETUMOCTD"

3B63I[BI rJIaBHOM IoCJIICJOBATCIbHOCTH

https://m.edsoo.ru/f9cf5f9e

https://m.edsoo.ru/débc6679

125

BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIe NPECTABICHUS O
IIPOUCXOXACHNN U 3Botonuu CosHna
¥ 3BE3]1. DTallbl )KU3HU 3BE3]1

https://m.edsoo.ru/dd8d1158

126

Mineunsiii [1yte — Hama ['anakTuxa.
Tunel ranaktuk. YEpHbIE ABIPHI B
Apax rajJakTUK

https://m.edsoo.ru/4a74c5e4

127

128

Bcenennas. Paciuvpenue BeenenHoi.
3akoH Xab6mna. Teopus bonbiioro
B3pbIBA. PEIMKTOBOE M3ITyueHHE

MacmtaOHas cTpykTypa Beenennoit.
Meraranaktuka

https://m.eds00.ru/18796396

https://m.edso0.ru/168edd8a

129

Hepeménnsie mpobieMbl acTpOHOMUHT

https://m.edsoo.ru/b41cdfcb

130

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnemoBanne MarHUTHOTO TIOJIS
MMOCTOSTHHBIX MarHUTOB" WIH
"UccnenoBaHue CBOMCTB
dbeppoMarseTuKoB" UiIn

https://m.edsoo.ru/75a7a2¢c9
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"UccneqoBanue OeiCTBUA
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

131

Pu3N4eCKU IPAKTUKYM 110 TEME
"N3mepenue cuisl AMiepa" win
"N3y4yeHne 3aBUCUMOCTH CHJIBI
Awmrnepa OT cuiibl TOKa'" WIIN
"OnpezneneHre MarHUTHOM MHIAYKIUU
Ha OCHOBE M3MEpPEHUs CUJIbl AMriepa"

https://m.edsoo.ru/9elbd76a

132

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue SBICHUS
3JIEKTPOMAarHUTHOM MHIYKUUU'" WIN
"Onpenenenre MHAYKIIMU BUXPEBOTO
MardHMTHOTO mosa"

https://m.edsoo.ru/ee77273b

133

Pu3NYecKuil TPAKTUKYM 110 TEME
"UccnenoBaHue sSBICHUS
camounaykiun" win "Coopka Moienu
3JIEKTPOMarHUTHOro reHeparopa’

https://m.edsoo.ru/2827a51f

134

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3mepenue neprojia CBOOOTHBIX
KoJie0aHUM HUTSIHOTO U MPYKUHHOTO
MasiTHUKOB"

https://m.edsoo.ru/eadcb66b

135

136

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"IIpeobpa3oBaHue YHEPTUU B
NPY’KUHHOM MasiTHHUKeE"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue mepeMeHHOTO TOKa
yepes3 NOCIIeI0BATENbHO COEqUHEHHBIE
KOHJICHCATOP, KaTyIIKY U pe3ucTop"

https://m.edso0.ru/431cd176

https://m.edsoo.ru/b73e4d17
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win "HccrnenoBanue padboTh
MCTOYHUKOB CBETAa B LIETIH
MepEMEHHOTO ToKa"

137

Pu3N4eCKU IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOM
BOJIHBI"

https://m.eds00.ru/691384a8

138

duznyeckuit IIPAKTHUKYM I10 TCMC

"N3mepenune nokazaresns npeioMIIeHuUs

crexna" wiu "[lonyyeHnue
n300pakeHNs B CUCTEME M3 TIOCKOTO
3epKajia v JUH3bI"

https://m.edsoo.ru/2e593222

139

dusnuecKkuil NpakKTUKYM IO TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHMSI OT BEILleCTBA
(Ha mpuMepe KUJIKHUX JIUH3)" Win
"N3mepeHue pOKyCHOTO pacCTOSHUS
paccenBaroIIuX JINH3"

https://m.edsoo.ru/924e6fcd

140

Pu3NYecKuil NPAKTUKYM I10 TEME
"HaGnronenue qudpakumm,
UHTEp(EPEHINH U MOJIIPU3ALUU
ceera"

https://m.edsoo.ru/2edf1532

141

Pu3NYecKuil TPAKTUKYM I10 TEME
"OnpeneneHre UMIyJIbCa U SHEPTUU
PENSITUBUCTCKUX YacTull (TI0
dororpadusM TPeKOB 3apsIKEHHBIX
YaCTHUI[ B MArHUTHOM T10J1€)"

https://m.eds00.ru/49a47931

142

®u3NYecKuil TPAKTUKYM 110 TEME
"U3mepenne noctosinHou [lanka Ha
ocHOBe uccienoBanus Gororpdexra"

https://m.edsoo.ru/7c4ac65a



https://m.edsoo.ru/691384a8
https://m.edsoo.ru/2e593222
https://m.edsoo.ru/924e6fcd
https://m.edsoo.ru/2edf1532
https://m.edsoo.ru/49a47931
https://m.edsoo.ru/7c4ac65a

ninu "MccaenoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOAHMO]T OT
HanpspKeHus"

143

Pu3N4eCKU IPAKTUKYM 110 TEME
"UccnenoBanue cuekTpa
pa3peKEHHOT0 aTOMapHOI0 BOOpOAa
Y U3MEpPEHHE MOCTOSTHHOM Pundepra"

https://m.edsoo.ru/9a5ad443

144

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa ¢ ucnoap30BaHNEM JT03UMETpa”
win "U3ydenue noriomieHus o6era-
YaCTHULl AJTIOMUHUEM"

https://m.edsoo.ru/c3546df7

145

146

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HaOronenus 3B€34H0r0 Heba
HEBOOPYKEHHBIM I'J1a30M C
HCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPUIIOKEHUHN IS ONIPEACIICHUS
MOJI0’KEHUS HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3ausi CeBepHOro Moiaymapus u
spkue 38€361" win "HabmoneHus B
teneckon JIyHbI, IIaHeT, TYMaHHOCTEH
U 3BE3THBIX CKOIUICHUH"

O06o0011eHNEe U cUCTeMAaTH3aIs
3HaHuil. Posib GU3MKK 1 aCTPOHOMHHM B
9KOHOMHYECKOH, TEXHOJIOTHUECKOM,
COLIMAJILHOW U ATUYECKOH cepax
JeSITEIbHOCTH YeJI0BEKa

https://m.edsoo.ru/c5aa4d91

https://m.edsoo.ru/242b2fbf

147

OO00011eHUE U CUCTEMATU3ALMS

https://m.eds00.ru/3934b363
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3Hanuil. Posb 1 Mmecto ¢pusuku u
aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOU
KapTHUHE MUpa

148

149

O00011IcHIE U CHCTEMATHU3ALINS
3Hanuil. Poss ¢pu3ndeckoil Teopun B
(GhopMUPOBAHUH TIPEIICTABICHHIA O
(bU3UYECKON KapTHHE MUPA, MECTO
($U3UYECKON KapTUHBI MUpa B 001IIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPECTABICHUN O IPUPOE
O00011IeHE U CHCTEMATHU3AIINS
3HaHui 1mo reMme "Kunemarnka"

https://m.edsoo.ru/fddf45cc

https://m.edsoo.ru/c97d63fe

150

151

O00011IeHNE U CUCTEMATU3AIH
3ganni o reme "Kunemaruka"

O06o0mIeHre U cucTeMaTr3aIus
3HaHui o teme "J{uHamuka"

https://m.edsoo.ru/f816fb28

https://m.edsoo.ru/eelbbacs

152

O000111eHNEe U CUCTEMATU3 AL
3HaHu# 1o Teme "CraTtuka TBEpAOro
Tena"

https://m.edso0.ru/766e8779

153

O00011eHNEe U CUCTEMATU3ALIS
3HaHUU 10 TeMe "3aKOHbBI COXpaHEHUs
B MeXaHHKe"

https://m.edsoo.ru/fd1e3757

154

155

O000I1IIeHNE U CUCTEMATHU3ALHS
3HaHu# 110 TeMe "OCHOBEI
MOJIEKYJISIPHO-KMHETUYECKO Teoprn"

O000IIIeHNE U CUCTEMATHU3ALHS
3HaHMUU 110 TeMe "TepMoauHaMuKa.
TenmoBeie MamuHbL"

https://m.edsoo.ru/444d7efc

https://m.edsoo.ru/4fab4918
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156

O060011IeHNEe U CHCTeMAaTH3aIINS
3HaHUU 1O TeMe "ArperaTHble
cocrosiHus BemecTBa. dazoBbie
nepexomnl"

https://m.edsoo.ru/14be658b

157

O00011IeHNE U CUCTEMATHU3ALUS
3HAHUH N0 TeMe "DIEeKTpUIecKoe
noJie"

https://m.edsoo.ru/f567dc5a

158

159

160

O00011IeHNE U CUCTEMATHU3AIUS
3gauui 1o treMme "llocTodHHbBIH
AIIEKTPUYECKUH TOK"

O000I11IeHNE U CUCTEMATU3ALUS
3HaHuM o Teme "TOoKu B pa3IM4HBIX
cpemax”

O0o001IcHNE U CHCTEMATH3aIINS
3HaHMH 1Mo TeMe "MaruuTtHoe noJe"

https://m.edsoo.ru/7e272fdf

https://m.edsoo.ru/faa49294

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

161

Peseprubiit ypok. O60011eHUE U
cHCTEMAaTHU3alMs 3HAaHUHN 110 TEME
"DeKTpOMarHuTHas MHIyKIus"

https://m.edsoo.ru/ba378369

162

163

164

Peseprubiit ypok. O60011eHIE U
CHUCTEMATH3AIMS 3HAHUH 110 TEME
"Mexanndeckue Koiedauusg"

PesepBHrIit ypok. O600IICHHE U
CUCTEeMaTH3aIlHsl 3HAaHHUH 110 TeMe
"DeKTpoMarHuTHbIE KoieOanus "

PesepBublit ypok. O0o01IeHNE U
CHCTeMaTH3alus 3HaAHUH 10 TeMe
"MexaHUYeCKHEe U AIEKTPOMarHUTHBIC
BOJIHBI"

https://m.edsoo.ru/91df3d3c

https://m.edsoo.ru/e7b32e21

https://m.edsoo.ru/ef9a92f4
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165

PesepBHeiit ypok. O600IICHHE U
cUCTEeMaTH3aIHs 3HAHUH 110 TEME
"Ontuka"

https://m.edso00.ru/14856¢85

166

PesepBHeiit ypok. O600ICHHE U
cucreMatTu3sanus 3HAHUH 110 TEME
"OcuoBsl CTO"

https://m.edsoo.ru/b2fc983c

167

168

169

PesepBuslit ypok. O60011eHNE U
CUCTEMATH3aIMs 3HAHUH 110 TEME

"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

PesepBusiit ypok. O60011eHNE U
CUCTeMaTH3allKsl 3HAaHHUH 110 TeMe
"®u3uka aroma"

PesepBuslit ypok. O60011eHNE U
CHCTeMaTH3alus 3HaHUH 110 TeMe
"®u3nKa aTOMHOTO sApa U
3JI€EMEHTapHBIX YaCTHIL"

https://m.edsoo.ru/7c82f197

https://m.edsoo.ru/daf28a19

https://m.eds00.ru/96a1662c

170

Peseprubiit ypok. O600111eHIE U
cucTeMaTH3alus 3HaHUH 1o Teme
"JneMeHTh! acTpou3uku”

https://m.eds00.ru/616184a8

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

170

16
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

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

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

10.2

Y4uuThIBaTh TpaHUIBl MPUMEHEHHS W3YYEHHBIX (U3NYECKUX MOJIENICH:
MaTepuaibHas TOUKa, MHEpLUAIbHAs CUCTEMA OTCYETA, AOCOIIOTHO TBEPAOE
TEJIO, UJICATBHBIN ra3; MOJEIN CTPOCHHS ra30B, )KUJIKOCTEH U TBEPIBIX TEIl,
TOYCYHBIN AJIEKTPUUECKHUM 3apsil — IPU pelieHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacrnio3HaBath pu3nveckue sBIeHUs (IPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KUHETUUYECKONH TEOpUU  CTPOEHUs
BElIeCTBA M JJIEKTPOJWHAMUKHU: pPABHOMEPHOE U PaBHOYCKOPEHHOE
NPSIMOJIMHEMHOE JBMKEHHE, CBOOOJHOE TMaJeHUe TeJl, MABWKEHHUE 10
OKpPY)KHOCTH, HMHEpLHMs, B3auMmojeiictBue Tten; auddysus, OpoyHOBCKOE
JBIDKEHUE, CTPOEHHUE XKMJIKOCTEH U TBEPABIX Tel, U3MEHEHHEe 00bEMa Ten
OpU HarpeBaHUM (OXJIAXKIEHHM), TEIJIOBOE paBHOBECHE, HCIApPEHHUE,
KOHJIEHCallUs, IIJIaBJIeHHe, KPUCTAJUIN3aLus, KUIIEHHE, BIA)KHOCTh BO3/1yXa,
MOBBILICHHUE J1aBJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MEXJly apaMeTpaMH COCTOSIHUS ra3a B M30Ipoleccax; dJIeKTpU3alus Ted,
B3aMMO/ICVICTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JBM)KEHHUE, UCHOJb3Ys (PU3MUECKUE BEINUYUHBI:
KOOPJAMHATA, MYyTh, IEPEMEILEHHE, CKOPOCTh, YCKOPEHHE, Macca Tena, Cuia,
UMITYJIbC ~ T€Jla, KUHETUYECKas DJHEprus, IOTCHUWAIbHAsA JHEPIHs,
MexaHuuyeckas paboTa, MeXaHHWYecKass MOUIHOCTb; TIpU  OINHUCAHUU
MIPaBWJIBHO TPAaKTOBaTh (M3UYECKUN CMBICI HCHOJIb3YEMbIX BEIMYMH, HUX
0003Ha4YeHHs] W €IWHUIBI, HaXOAUThb (OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO
(bu3MUecKyro BETUUUHY C IPYTHMHU BEIMYMHAMHU

10.5

10.6

OnucelBaTh U3yYEHHbIE TEIJIOBBIE CBOMCTBA TEJl M TEIUIOBBIE SIBJICHUS,
UCHOJIB3YS (PM3MUECKHUE BEJMUMHBIL: JaBIIEHUE Ta3a, TeMIIepaTypa, CpeaHsis
KMHETHYecKas SHEprus Xa0THUYECKOTO JIBUKECHUS MOJIEKYII,
CpeIHEKBaJIpaTUyHasi  CKOPOCTbh  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHS JHEprusi, pabora raza, KO3X(QQHUIMEHT MOJE3HOrO JCHCTBUS
TEIUIOBOTO JABHUTraTeNsl; MPU ONMMCAHUU MPAaBUIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI UCHOJIb3YEMbIX BEIMYUH, UX O0O3HAYEHUS W €AWHUIBI, HAXOJIUTh
(dopMyInbl, CBS3BIBAIOIIME JaHHYIO (DU3UYECKYIO BEIUYHMHY C JAPYTHMH
BEJIMYMHAM

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




10.7

ANEKTPUYECKUN 3apsill, SJEKTPUUYECKOE TMOoJie, HaANpsHKEHHOCTD IO,
MOTEHLIKaN, Pa3HOCTh MOTEHIMANIOB; MPU OMHCAHUU MPABUIBHO TPAKTOBATh
(bu3HYECKUl CMBICIT HCTIONIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (DOpPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3MUYECKYI0 BEITUYHMHY C
JIPYTMMH BETUYMHAMU

aHATM3UPOBATh (PU3UYECKHE NPOLECCH U SABICHHS, HCIIONB3Ys (PH3NUECKUe
3aKOHbl M TPUHIUIIBLI: 3aKOH BceMupHoro tarorenus, I, Il m III 3akoHbI
HploTOHa, 3aKOH COXpaHEHUS MEXaHWYECKOW IHEPruH, 3aKOH COXpPaHEHUS
UMITyJbCa, MPUHLUI  CYNEPHO3UIMH CHJI, MPUHIUI PABHOIPABHS
MHEPLUUATBHBIX CHUCTEM OTCYETa; MOJEKYISIPHO-KMHETUYECKYIO TEOPHIO
CTPOCHHMS BEIIECTBA, IAa30BbIE 3aKOHbI, CBA3b CpEIHEH KUHETHYECKON
SHEPTUU TEIUIOBOTO JBHMKCHHUS MOJEKYJI C aOCONIOTHOW TeMIlepaTypoH,
NEpBBIH 3aKOH TEPMOJUMHAMHMKHU; 3aKOH COXPAHEHMS 3JIEKTPUUYECKOrO
3apsaa, 3akoH KyioHa; mpu 3TOM pa3iuyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHAa, €r0 MaTEeMaTHYeCKOE BBIPAKEHUE M YCIOBHS (TpaHUIbI, 00IaCTH)
MPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBl JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuuyaTh  yCIOBUS MX  0€30IacHOro
MCII0JIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHI 10 HCCICIOBAaHUI0 (U3NYECKUX SIBICHHHA W
MponecCoOB C UCIIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX I/ISMepeHHfI; IIpu 5TOM
dbopmynupoBath npodiemy (3aaady) U THUIOTE3y YY4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 IMPEIJIOKEHHOTO 000PYyI0BaHUS, TIPOBOJUTE OIIBIT
1 (GOpMYJINPOBATH BBIBOJIbI

10.10

10.11

10.12

10.13

10.14

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

HccnenoBaTh 3aBUCHMOCTH  MEXIy (PU3UYECKUMH  BEIMYMHAMHU C
WCIIOJIb30BAHUEM TMPAMBIX HU3MEPEHHUH; TNpU STOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHpOBATh  pe3ylbTaThl  MONYyYEHHOM  3aBUCHUMOCTHU
(GU3NYECKUX BEIUYMH B BHJE TAaOMUIl U TpaduKOB, J€JaTh BBIBOJIBI I10
pe3ynbTaTaM UCCIIeIOBaHUS

CobmoiaTh mpaBmiia 0€30MacHOro Tpy/a IpU MPOBEICHUN UCCIIEI0OBaHU B
pamMKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOH AESITENFHOCTU C MCIOIh30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U
71a00paTOPHOTO 00OPYTOBAHHUS

Pemarp pacuérHbie 3amauu C SIBHO 3aJlaHHOM (PU3UYECKOW MOJENbIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPUHITUIIBI, HA OCHOBE aHAllM3a yCIOBUS
3aaui BBIOUPATh (PU3UYECKYI0 MOJAEIb, BBIICTATh (PU3HUECKUE BETUYHHBI
U QopMynbl, HEOOXOAWMBIE [JIsi €€ pelIeHHs, MPOBOAUTH pPacu€Thl U
OIICHUBATH PEATHLHOCThH MOJYUYEHHOTO 3HAYCHHS (PU3HUECKON BEIIMUHNHBI

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




3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘-IGCKI/Ie SABJICHUA

10.15

Hcnonb3oBaTe  IpU  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTUM Ui TOMCKA, CTPYKTYPUPOBAHUS,
UHTEpPIpETallMd ¥ TPEACTaBICHUS Y4eOHOW U  HAyYHO-TOMYJISIPHOMN
uHpOpMAaLMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOUYHUKOB, KPHUTHUYECKH
aHAJIM3UPOBATH NOTY4aEMyIO HH(GOPMAIHIIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIA/Ia POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHWE TIPOIECCOB OKPYXKAIOMIETO MHUpA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUHI

Hcronp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3HMKE B MOBCEIHEBHOW KHU3HH
st obOecrieueHrss 0€30MACHOCTH TIPU  OOpalleHHH C NpuOoOpaMH |
TEXHUYECKHMHU YCTPOMCTBaMU, JUISI COXPAHEHUS 3JI0POBBSI M COOJIIOICHUS
HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKPYXKAOIIEH cpere

PaGorarh B rpymme C BBINOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIINbI, PAMOHATIBHO PACHpPEACIsATh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHIAPTHBIX CHUTYAlMsX, aJCKBaTHO
OLICHUBATh BKJIAQJ KAXKIOTO W3 YYAaCTHUKOB TPYIIbI B pEIICHUE
paccMaTpuBaeMoid MPoOIeMbI

11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

111

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

JleMoHCTpHUpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B Pa3BUTHUH COBPEMEHHON TEXHHUKHU
U TEXHOJOTHH, B IPAKTHUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

VYuuThiBaTh TpaHUILIBl MPUMEHEHHUS H3YYEHHBIX (QU3UUYECKHX MOJEIIEH:
TOYEYHBIM JJIEKTPUYECKUM 3apsf, sIepHas MOJENIb AaTOMa, HYKJIOHHAs
MO/JIeIb ATOMHOTO sJIpa MPHU pelIeHNH (PU3NUECKHX 3a]a4

11.3

Pacnio3naBath (uznueckue sBIeHUS (MPOLECcChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB OJICKTPOJMHAMHUKH W KBAaHTOBOW (HU3UKH: DIICKTPUYCCKAs
POBOJUMOCTh, TEIIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JCHCTBHUS
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS WHIYKIIUS, ICHCTBHE
MarHUTHOTO TIOJISE Ha TMPOBOJHUK C TOKOM U JBWXKYIIUICS 3aps,
AIIEKTPOMArHUTHBIE KoneOaHus " BOJIHBI, NPSIMOJIMHEHHOE
pacnpocTpaHeHUE CBETa, OTPaKEHHE, MPEIOMICHHE, WHTEepP(EpeHIHs,
nudpakiys U MoJspU3anys CBETa, AUCIEPCHs CBETa, (POTOIIEKTPHUYESCKUN
s dekt (porodddexT), cBeTOBOE AaBI€HHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIEeKTpa  aTtoMa  BOJOPOJa,  ©CTECTBEHHAas WM HMCKYCCTBEHHAs




pPaanOaKTUBHOCTDb

11.4

OnuceiBaTh U3yYEHHbIE CBOICTBA BEIECTBA (JIEKTPUUYECKHE, MAarHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh Ppa3IMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (pU3MUecKue
BEJIMYUHBI: YIEKTPUUECCKUN 3apsil, CUila TOKA, dJIEKTPUUYECKOE HANPSKECHUE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pa3HOCTh mnoreHuuano, JJC, pabora
TOKa, MHIAYKIMS MarHUTHOro 1mois, cuina Awmmepa, cwia JlopeHna,
WHIYKTUBHOCTb KATYIIKH, SHEPTUs JIEKTPUUECKOTO U MAarHUTHOTO IOJIEH,
HEepUoJl U 4acToTa KOJIeOaHUM B KosieOaTelnbHOM KOHTYpe, 3apsi M cuia
TOKa B Ipollecce TapMOHHUYECKMX 3JEKTPOMAarHUTHBIX KojeOaHMH,
(GoKycHOE pacCcTOSIHHE M ONTHYECKas CHJa JIMH3BL, TPH OMHCAHUH
NPaBUWIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIIONB3YEMBIX BEJIMYHMH, UX
0003HAUEHHsI W EIWHHIBI;, YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(U3HYECKYIO BEJIMYUHY C APYTUMU BEJIUYUHAMU

11.5

OnuceiBaTh HM3y4YeHHBbIE KBAHTOBBIE SIBICHHS M MPOIECCHI, HCIOIb3YS
(u3HYEeCKHEe BETUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
M YacToTa CBETAa, SHEPrUsl M HMITYyJIbC (POTOHA, MEpPHOA IOJIypacmaja,
SHEPrUsi CBS3M ATOMHBIX fJI€p; MPU ONMUCAHUU MPABUIBLHO TPaKTOBAThH
(U3HYECKUN CMBICIT HCIIOJIB3yEeMbIX BEJIMYUH, UX 0003HAYCHUS U CIUHUIIBI,
yKa3bIBaTh (DOpPMYJIbI, CBA3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEITUYHUHY C
JPYTMMH BETUUMHAMU, BBIUUCIISITH 3HAaUeHNE (PU3UYECKON BETUUHHBI

11.6

11.7

11.8

AHanm3upoBath GU3NIECKHUE MPOLECCH U SIBICHUS, HCIIONB3Ys (PU3HMUECcCKue
3aKOHBl M NpPHUHLHUIBL: 3akoH OMa, 3aKOHBI IOCJIEIOBATENIBHOTO U
HapajyIeIbHOTO COEAUHEHUs NIPOBOJHUKOB, 3aK0H Jlxkoynsa — JIeHna, 3akoH
AIIEKTPOMAarHUTHOM MHAYKLWHU, 3aKOH NPSMOJIMHEHHOTO pacipOCTPaHEHUS
CBETa, 3aKOHBI OTPAJKEHUS CBETA, 3aKOHBI IPEJIOMIICHUS CBETa, ypPaBHEHUE
OnHmTeiiHa a1 QoTtorddexTa, 3aKOH COXpAaHEHUs DSHEPrUM, 3aKOH
COXpaHEHMs UMITYJIbCA, 3aKOH COXPAHEHUs DJIEKTPUUECKOTO 3apsja, 3aKOH
COXpPaHEHMsI MacCOBOIO 4HCla, MOCTyNaTel bopa, 3aKOH pagrOaKTHUBHOIO
pacnaza; mpu 3TOM pas3IuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCcKoe  BbIpaXXe€HHWE M ycjoBHs  (TpaHMIbl,  oO01acTH)
PUMEHUMOCTH

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

Ctpouth M OMUCHIBaTH H300pakeHHE, CO3JAaBaeMOE IUIOCKHM 3EpKaJoM,
TOHKOH JTUH30U

11.9

BrimmonaaTe OKCIICPUMCHTBI I10 HCCICAOBAHHUIO (1)I/I3I/I‘—ICCKI/IX SIBJICHUA U
MponecCOB C UCITOJB30BAHUEM IMPAMBIX H KOCBEHHBIX I/I3MepeHHI>'I; IIpu 5TOM
dbopmynupoBath podieMy (3a7ady) U THIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 000pyI0BaHUS, MPOBOJUTE OTBIT
1 GOPMYIUPOBATH BBHIBOJIBI

11.10

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




U3BECTHBIE METO/IbI OLIEHKH IOTPEIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (DM3UYECKUX BEIMYUH C HCIOJIb30BAHUEM
OpSAMBIX U3MEPEHUH; PU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (PMKCHUPOBAThH
pe3ybTaThl TOJYYEHHONW 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BHJIE
TaOIUI U TPaQUKOB, AETATh BHIBOABI 110 Pe3yJIbTaTaM UCCIICIOBaHUS

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

Pemates pacuérHble 3agauu ¢ SIBHO 3aJaHHON (DU3UYECKON MOJIENbIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHIIMITBI; HA OCHOBE aHAJIM3a YCJIOBUS
3a/1a4u BHIOMPATh (PU3UYECKYI0 MOJCIb, BBIICIATh (PU3UUECKHE BEITUYHHBI
U (QOopMyIBl, HEOOXOAWMBIC JUIsI €€ pelmICHHsS, MPOBOAUTH PACU€Thl U
OIICHUBATh PEATLHOCTh IMOJIYICHHOTO 3HAYCHHSI (PHU3UICCKON BEITHUNHBI

Pematsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JIOTN4YCCKHU
HCIMIPOTUBOPCUUBYHO ILICIIOYKY paccy;xneHHﬁ C OHOpOﬁ Ha H3YYCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

Hcnonb3oBaTh  HpU  pelleHUH  y4eOHBIX  3ajJjad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJIOTMM Ui IIOMCKA,  CTPYKTYPUPOBAHUS,
UHTEpIpeTallud U MpeACTaBlIeHUs Y4eOHOH M  HayyHO-IOMYJIIPHOM
uHpOpMaLlMY, MOJYYEHHOM U3 pa3IMYHBIX HMCTOYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATh M0JIy4yaeMyl0 HH(pOpMaLuIo

OOBSICHATh MPUHLUIBI JEHCTBUS MAIlMH, HPUOOPOB U TEXHUYECKUX

YCTPOMCTB;, pa3nnyaTh YCIOBHS MX 0€30MacHOr0 HCMOJIb30BAaHUS B
MOBCEIHEBHON KU3HHU

11.17

[TpuBOIUTE PUMEPHI BKJIAJIa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIETO0 MHUDPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TeopeTHdecKre 3HaHUS MO (U3MKE B MOBCEAHEBHON KU3HU
st obecrieyeHust Oe3omacHOCTM TpU  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHUS 3/I0POBBS M COOIIOICHUS
HOPM 5KOJIOTHYECKOT0 IOBEICHUS B OKPYXKAIOILIEH cpee

11.19

PaGorate B rpymnme C BBIMOJHEHUEM pA3IUYHBIX COIMATIBHBIX POJIEH,
MJIAaHUPOBATh PabOTy TPYMIIBI, PAIMOHATBHO PACHPENeATh 00S3aHHOCTH U
IJIAaHUPOBATE JACATCIBHOCTh B HCECTAHAAPTHBIX CUTYyalHMAX, aJACKBATHO
OLCHMBATb BKJIaJ KaXJAO0ro W3 YYAaCTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi IpOOIeMBbI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

®uszuka — Hayka o mnpupone. Hayunsle meTonbl
11 IIO3HAHMS OKpYXkKarolero Mupa. Pons sxkcriepumenTa
' U TEOpUHM B IIpollecce IO3HAHUSA IPUPOABIL.

DKCIepuMEHT B (pU3UKe

MopenupoBanue ¢usznyeckux  SIBICHUN u
nporeccoB. Haywnple rumote3sl. ®Dusndeckue
3aKOHBl W TEOpUU. [paHUIBl TPUMEHHUMOCTH

1.2 (U3UYECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBHSI.
Ponp u w™ecto ¢usuku B  popmMHpoBaHUU
COBpPEMEHHOM  Hay4yHOM  KapTUHBI MHpa, B
MPAKTUYECKON AESITebHOCTH JTIOACH

MEXAHHUKA

KMHEMATHKA
Mexannueckoe  ABmkeHHe.  OTHOCHUTEIHHOCTH
211 MexaHuueckoro gBmkeHus. Cucrema otcuéra.
Tpaexropus

[lepemenienne, CckopocTb (CpeAHsisi  CKOPOCTb,
919 MI'HOBEHHAsl CKOPOCTb) U YCKOPEHHE MaTepHalIbHOMN
o TOYKH, UX MPOEKLIUU Ha OCH CHCTEMBI KOOPJIMHAT.

CrnoskeHue nepemMeIeHnii u CI0)KEHNE CKOPOCTEN

2.1

PaBHOMEPHOE M PaBHOYCKOPEHHOE NPIMOIMHEHHOE
213 nBrokeHue. ['padMKu  3aBHCHMMOCTH  KOOPJHMHAT,
o CKOPOCTH, YCKOPEHHs, IyTH U IEPEMEIICHHs

MaTepHaHLHOﬁ TOYKHU OT BPEMCHU

214 CBoOoaHoe magenre. Y CKopeHue cB0OOOTHOTO

HaacHUs

KpHBOJIHHGfIHOC JABHIKCHUC. PaBHOMCpHoe

915 JBUKCHHE MAaTEPHUAIIBHOM TOYKU I10 OKPYKHOCTH.
o VYrioBast CKOpOCTb, JUHENHAs CKOPOCTh. Ilepuon u

qacToTta. LIeHTpocTpeMuTenbHOe YCKOpEHUE

216 TexHuueckue YCTPOﬁCTBaI CIIMAOMCTpP, ABUIKCHUC
o CHapsA 0B, HCIIHBIC U pCMCHHBIC IICpCAaIn

517 [IpakTnueckue paboTel. M3mepeHne MIrHOBEHHOI
o ckopoctH. HMccnenoBaHue COOTHOIIEHHS MEXKIY




2.2

2.3

MIyTSMH, PO ICHHBIMHU TEJIOM 3a
HOCJICIOBATENbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpU PaBHOYCKOPCHHOM [BIDKCHHUHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3ydyeHue ABHMIKEHHS
HapuKa B BSI3KOW XHIKOCTU. V3yueHne ABMIKEHHS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

2.2.2

IIpunnun orHocurensHOocTH ['anmunes. Ilepsbiid
3ak0oH HprotoHa. lHepuaibHble CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHImMn cyneprno3uiy Cui

2.2.3

Bropoii 3axkoH HproTOHA 1711 MaTEpUAIBHON TOYKU B
unepuuanbHoit cucreme orcuéra (MCO). Tperuit
3akoH HbproTOHa [U1 MaTepHaIbHBIX TOUYEK

2.2.4

2.2.5

3akoH BceMUpHOTO TsAroTeHus. Cuna TSHKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe TtpeHue. Cuna TpeHUS
CKOJIbXKEHHUSI M cuiia TpeHus mokos. Koadduuument
TpeHus. Cuia CONpPOTUBIICHUS TIPU JBIKEHUH Tela
B JKU/IKOCTH HJIH ra3e

2.2.7

2.2.8

2.2.9

[TocrynarensHOe W  BpamaTeIbHOE  JIBHYKCHUE
abCOI0THO TBEPAOIO TEa

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpAIlECHHUS.
[1;eyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEa B
nCo

TexHuueckue YCTpOﬁCTBaZ HNOAIIHUITHUKH, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka IO HaKJIOHHOM IUIOCKOCTH TOJ JEHCTBUEM
HECKOJIBKUX CcHil. MccienoBaHue 3aBUCHUMOCTH CHIT
VIOPYTOCTH, BO3HUKAWOIIUX B JaehopMupyeMoit
NPYXUHE W PE3MHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VMccrnenoBanue yClIoBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

3AKOHBI COXPAHEHUWA B MEXAHUKE

2.3.1

2.3.2

2.3.3

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
MaTepuaIbHBIX TOUeK. IMIysbC Cuibl U U3MEHEHUE
UMIIyJIbCa Tea

3akoH coxpaHeHust nMmiyiasca B MCO. PeaktuBHOE
JIBUKECHHE

Pa6Gora cunel




2.34

MOoOIIHOCTD CHIBI

2.3.5

2.3.6

2.3.7

Kunernueckast d3Heprusi MarepuaibHOH  TOYKH.
TeopeMao KMHETUYECKOW SHEPIUU

[TorennmanpHas >Heprus. [loTreHnuanbHas SHEPrus
yIpyro nehopMUPOBAHHOU MIPY>KUHBI.
[ToTennuanpHas SHEPrUs Teja BOJMU3M MOBEPXHOCTH
Seman

IloTennmanbHEIe 1 HENOTCHIMAIBbHEIC CHIIBI. CBSA3b
pa6OTBI HCIMOTCHIUMAJIBHBIX CHUJI C HU3MCHCHUCM
MEXaHU4JeCKOM OHCPIrun CUCTEMBI  TCII. 3akoH
COXpPaHCHUA MEXaHUYeCKOM SHEpPIrun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuueckue  yCTpOMCTBA:  JBM)KCHHE  Paker,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[TpakTuueckue padotel. 3ydeHne cBA3M CKOpocTeit
Tel mpu Heymnpyrom ynape. MccnemoBaHue cBS3U
paboThl CcHUIIBI C U3MEHEHHUEM MEXaHHYeCKOM
SHEPTUM Tela

3 MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

OcHoBHBIE II0JIO>KEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOW TEOpUH. BpOyHOBCKOE [IBUJKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOICHCTBUS
4acTHUL BENIeCTBa
Monenu cTpoeHHsl ra3oB, XHJIKOCTEH U TBEPIBIX

3.1.2 Tel U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE
JTUX MOJEeN

313 Macca MOJIEKYII. KomnuecTtBo BEILIECTBA.
[TocrossnHass ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Llenscus
Monens upeanpHOro rasa. OCHOBHOE ypaBHEHHUE

3.15 MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HJEATBHOTO
rasa
AOcomroTHass TeMmmeparypa Kak Mepa CpeaHeu

3.1.6 KMHETUYECKOW HSHEpruu  TEIJIOBOTO  JBUKECHHS
yactul rasa. [llxana remneparyp KenpBruna

317 VpaBuenune Knaneiipona — MengeneeBa. 3akoH
JanbroHa

318 I'azoBbIe 3ak0HBI. M301poLiecchl B HaeanbHOM Tas3e ¢

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,




u30xo0pa, nzobapa

3.1.9

3.1.10

TexHuuyeckue ycTporucTBa: TEpMOMETP, OapoMeTp

[TpakTrueckue paboTel. MI3MepeHne Macchl BO3ayxa
B KJacCHOW KoMmHare. MccnenoBanue 3aBUCMMOCTH
MEXJy IapaMeTpaMH COCTOSIHUS Pa3peKEeHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

Tepmonunamudeckas cUcTEMA. Bnaytpennss
SHEPTUs TePMOJANHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEeHEeHU

KonuuectBo Ttemnorel u  pabota. BHyTpeHHss
SHEPrusi OJHOATOMHOTO UEabHOTO rasa

3.2.3

33791031 TEIUIONEPEIaYun: TETIONPOBOJHOCTb,
KOHBEKUMA, UW3JIy4YyeHHue. TertoéMKOCTh  Tena.
ViaeapHass  TEIUIOEMKOCTb  BelmecTBa.  Pacuér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEepeiaue

3.24

IlepBbii 3ak0H TepMoaMHAMHUKHU. IIpumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCAM.
['padrueckast uHTEpIIpEeTaIys paboTHI ra3a

3.25

Tenmosrie MAaIlITHBI. [TpunHIUTIBI JIEUCTBUS
TeIIoBBIX MamuH. [IpeoOpa3oBaHus dHEPruu B
TEIUIOBBIX MammHax. KodpuiueHT moe3Horo
nevictus (nanee — KI1J1) termmoBoit Mamunbl. [{ukin
Kapno u ero KII[{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTuMocTh
IIPOLIECCOB B IpuUpoAe. TemIoBble JBUTaTEIH.
DKOJIOTHYECKHE TTPOOIIEMBI TEIIJIOIHEPTETHKH

TexHuuecKkne yCTpONCTBA: BUraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIIbHUK, KOHUIIMOHED
[IpakTnueckue pabotel. M3Mepenue yaenbHOI
TEIJIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOAHUA BEHLIECBA. ®A30BbIE I[TEPEXO/IbI

331

3.3.2

Hap006pasoBaHI/Ie N KOHACHCAllMA. I/IcnapeHHe )51
KUIEHUEe. YenbHas TeIIoTa napoo6pa30BaHI/1;1.
3aBHCHMOCTD TCMIICPATYPbI KUIICHHUA OT JABJICHUA

AOCONIOTHAS U OTHOCUTENIbHAS BJIAXXHOCTH BO3TyXa.
Haceliennslii nap

3.3.3

3.3.4

TBépnoe Ttemo. Kpucramimueckue u amopdHbie
Tena. AHU30TPOINHS CBOMCTB KpuCTauioB. JKuakue
KpucTayyibl. CoBpeMEHHbIE MaTepHaIbl

IInaBnenue u KpucTtauii3anus. VYaenpHas TEIJIOTa




iasnenus. Cyonumanus

3.3.5 VYpaBHeHuUE TEIJIOBOTO OajlaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU MOTYUCHHS
h COBPEMEHHBIX  MaTepualioB, B TOM  4HCIE
HAHOMAaTEpPHAaJIOB, U HAHOTEXHOJIOTUU
337 [Ipaktuueckue paboTel. M3mepeHue BIAKHOCTU
e BO31yXa
4 OJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
411 OneKkTpu3anus Tell. JJeKTpudyeckuid 3apsa. Jlsa
o BHJIa 3JIEKTPHUYECKHX 3aPsII0B
41.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOTHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
41.4 B3aumopgeiictBue 3apsaaoB. 3akon Kynona
DneKTpuuecKkoe ToJie. Hamnpsoxénnocts
4.1.5 anekTpuyeckoro mois. IlpuHuun cymnepno3unuu.
Jluany HanpsHKEHHOCTH IEKTPUYECKOTO MO
416 Pabora CuIT AEKTPOCTATUICCKOTO TOJIS.
o IMotennuain. Pa3HOCTh MOTEHIIHAIOB
4.1 [IpoBOAHMKK ¥ JOUANEKTPUKH B  IMOCTOSHHOM
4.1.7 ANEKTPUIECKOM moJe. JuanekTpudeckas
MIPOHUIIAEMOCTh
OnexTpoémkocTs. KoHaeHcaTop. OJIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCATopa. OHEpPrus 3apsyKEHHOTO
KOHJIEHCaTopa
TexHuueckue YCTPOWCTBA: AJIEKTPOCKOTI,
419 AIIEKTPOMETP, AJIEKTPOCTATHYECKAS 3aIuTa,
o 3a3eMIIEHHE  DJIEKTPONpPUOOpPOB,  KOHJEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 IIpakTrueckue paboTHL. N3mepenune
o 3IIEKTPOEMKOCTH KOHIEHCATOpa
ITOCTOSHHBIN SJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX
CPEIAX
VYcnoBus CYIIECTBOBAHHS MOCTOSTHHOTO
421 aneKTprudeckoro Toka. Mcrounnku toka. Cuia Toka.
4.2 ITocTosHHBIN TOK
4.2.2 Hamnpsoxenune. 3akon Oma 1i1s ygacTka 1enu
423 DIIEKTpUUECKOE CONIPOTUBJICHHUE. VY enbHOE
o CONIPOTHUBIIEHHE BEIECTBA
4.2.4 [locnenoBarenpHOEe, NapajjIeNbHOE, CMEIIAHHOE




COCAMHCHUC ITPOBOIHUKOB

4.2.5

4.2.6

PabGoTta snextpuyeckoro Ttoka. 3akoH Jxoyms —
Jlenna

MOH_[HOCTB OJICKTPHUYCCKOI'0 TOKa

4.2.7

anekTpoiBkymas cwia (manmee — OJC) wm
BHYTPEHHEE COIPOTUBIICHUE HCTOYHUKA TOKA.
3aKoH Oma g IIOJIHOM (3aMKHYTOI)
aneKkTprueckoi ren. KopoTkoe 3amMbpIkaHue

4.2.8

4.2.9

4.2.10

DJIEKTPOHHAs TPOBOJUMOCTH TBEPIBIX METAJIOB.
3aBUCUMOCTh  CONpPOTHUBJICHHS  METaUIOB  OT
temriepaTypbl. CBEpXIIPOBOIUMOCTh
OnekTpuyeckuii  TOKk B Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX IMyYKOB

[TomynpoBonuukn. CoOOCTBEHHAasET W MpPUMECHAs

MPOBOAMMOCTh MOJYNPOBOAHUKOB. CBoiicTBa p-N
nepexoja. [lomynpoBogHNKOBBIE TPHUOOPHI

4211

4.2.12

4.2.13

4.2.14

DNEeKTpUUECKUM TOK B 3JIEKTPOJINTAX.
DIIEKTPOTUTHYECKAs JUCCOLHAIINS. DJICKTPOIIN3

DJieKTpudecKkuil TOK B Tra3ax. CaMOCTOSITEIbHBIA U
HECAMOCTOSTENIbHBIA  pa3psan. Pasnuunble THIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [1lnazma

TexHuuecKkue ycTpoNCTBa: aMIIEpMETpP, BOJIBTMETP,
peocTaT, UICTOYHHMKHU TOKA, JJIEKTPOHArpEBATEIIbHbIE
npuoopBHl, AJIEKTPOOCBETUTENBHbIE pudopsI,
TEPMOMETP CONPOTUBJICHUS, BaKyyMHBIH JHOJ,
TEPMUCTOPbI u (boTOpE3UCTOPHI,
MOJIYTIPOBOJTHUKOBBIN JTNOJI, TaJlbBaHUKA

[TpakTnyeckue paboThl. M3ydeHue CMeIIaHHOTo
COEIMHEHUS PE3UCTOPOB.

U3mepenne DOJIC ucrouHMKa TOKa U €ro
BHYTPEHHETO COTPOTUBIICHUS. HaOnronenue
AIIEKTPOIIN3A

11 KJIACC

Kon
pa3nena
4

Koanposepsiemoro

3JIEMEHTA

IIpoBepsiemble 3JIeMEHTHI COAEP:KAHUSA

SJIEKTPOAMHAMUKA

4.3

MATHUTHOE ITOJIE. SJIEKTPOMATHUTHAS UHAYKIWA

43.1

IlocrossHHEIE MAarduThbl. BzaumoaerictBue




IIOCTOAHHBIX MAarHuTOB

MaruutHoe noje. BekTop MarHUTHOM HMHIYKIIUH.
IIpunnun cynepno3uuuu. JIMHMM  MarHUTHOU

4.32 uHayKnud. KapTrHa JTuHui MAarHUTHOW WHIYKIIAN
TOJISI TOCTOSTHHBIX MarHUTOB
MarnuTHOe ToJie IPOBOJHMKA ¢ ToKOoM. KapTtuHa
JUHAWA TOJISl JUIMHHOTO TPSMOTO TPOBOJHHKA H
4.3.3 3aMKHYTOT'O KOJIBILIEBOTO NPOBOJHUKA, KATYIIKU C
TokoM. OmeiT  Opcrena.  BzaumoneiictBue
MIPOBOJHHUKOB C TOKOM
434 Cunia Amriepa, €€ MOJIyJIb M HalpaBJICHHUE
Cuna Jlopenua, e€ Moaylnb U HampaBlICHHE.
4.3.5 JIBI>KeHHE 3apsHKEHHON YacTHIbI B OJIHOPOIHOM
MarHuTHOM mose. Pabota cuiter JlopeHna
4.3.6 SIBIICHHE IICKTPOMArHUTHON HHTyKITUN
4.3.7 [ToTok BeKTOpa MArHUTHOW MHAYKLIUU
438 OJC wuHaykuuu. 3aKOH  AJIEKTPOMAarHUTHOM
e uHayknud Papajest
Buxpeoe snexrpuueckoe none. 3C uHIyKIINN B
4.3.9 IIPOBOJHMKE, JBWXKYIIEMCS IOCTYHaTeIbHO B
OJIHOPOJHOM MarHUTHOM IT0JIC
4.3.10 [TpaBumno Jlenma
4311 NunyktuBHOCTh. SIBNenne camounaykuuu. /C
o CaMOWHTyKITUT
4.3.12 OHeprus MarHUTHOTO MOJIs KaTYIIKU C TOKOM
4.3.13 DIIeKTPOMarHuTHOE TOJIe
TexHUYECKHE YCTPOUCTBA: MOCTOSHHBIE MarHUTHI,
4.3.14 AJEKTPOMATHUTBI, SJIEKTPOJIBUTATENb, YCKOPUTEIU
9JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
[TpakTdeckue paboThl. M3ydyeHne MarHUTHOTO
MoJIsL KaTyIIKu ¢ TokoM. MccnenoBaHue aeicTBUs
4.3.15 IIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanne  SBIEHUS  AJIEKTPOMArHUTHOM
WUHIYKIUH

5 KOJIEBAHUA U BOJIHBI
MEXAHWYECKUE N DJIEKTPOMATHUTHBIE KOJIEBAHUA
KonebarenbHas cucrema. CBoOOIHBIE KOJIEOaHMUS.
£ 1 5.11 ['apmonnueckue konebanus. Ilepuon, wacrora,
' aMIuInTya U dasza KoyeOaHuin
5.1.2 [TpyxuHHBINA MassTHUK. MaTeMaTH4eCKUI MassTHUK
513 VYpaBHeHne rapMOHHUYECKHUX Kosie0aHuil.




5.2

Kunemarnueckoeu JNHaAMHUYCCKOC OIIMCAaHHC
K0J1e0aTeJIbHOTO JABWXKCHU A

IIpeBpamienue dSHepruv Ipd TAPMOHMYECKUX
Konebanusax. CBsA3p  aMIUIUTYAbl  KoJieOaHUU

>-14 UCXOJHOM BEJIMYMHBI ¢ aMILUTUTYAaMH KOJIcOaHMi
€€ CKOpPOCTU U YCKOPEHMS
KonebaTenpHbIii KOHTYP. CBoOopaHbIC
AIIEKTPOMArHUTHBIE KOJEOaHHS B  HJICAUIHHOM
5.15 KoJIe0aTeNbHOM  KOHTYype. AHAJNOTHS — MEXIY
MEXaHUYECKUMHU U AJIEKTPOMArHUTHBIMH
konebanusmu. Popmyna Tomcona
516 3aKOH COXpaHEHMs DSHEPrMH B  HJCAIBHOM
o KOJIcOATETBHOM KOHTYpPE
BeinyxeHHbIE MeXaHUYeCcKHe KoJsie0aHus.
5.1.7 Pesonanc. Pe3onancHasi kpuBas. BbIHyXIeHHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHMs.
518 [lepemennsblii Tok. CHHYCOUJANbHBIN IIEPEMEHHBIN
o TOK.
519 MOIIHOCTh TEPEMEHHOTO TOKa. AMIUTUTYAHOE WU
o JeHCTBYIOLIEE 3HAYEHHUE CUITBI TOKA U HAIIPSKECHUSI
Tpancpopmarop. IlpousBoacrBo, mnepenaya u
notpelieHue JIEKTPUYECKOMN SHEpIuu.
5110 DKOJIOTUYECKMEe  PUCKUM TP MPOU3BOJCTBE
o SJIEKTPHYECKOM SHEPTHH. KynesTypa
WCTIOJIB30BAaHUS AJIEKTPOIHEPTUU B TOBCEIHEBHON
KHU3HU
5111 TexHunueckue YCTPOMCTBA: ceifcmorpad,
o AIIEKTPUUYECKUI 3BOHOK, TMHUU JIEKTporepeiad
IIpakTrueckue paboTHI. Hccnenosanne
3aBHCUMOCTH NEpPHO/Ia MaJIbIX KoJieOaHuil rpy3a Ha
5112 HUTM OT JUIMHBI HUTH M  Macchl Tpy3a.

HccrnenoBanue nEepeMEHHOro0 TOKa B LENHU U3
MOCJIEA0BATENIbHO COEAUHEHHBIX KOHJEHCATOpA,
KaTyIIK{ U PE3UCTOpA

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHnunveckue BOJTHBI, yCIIOBUS

591 pacrpoCTpaHeHHS. [Mepuog. CkopocTb

o pacIpoCTpaHeHus W JUIMHA BOJHEL [lonepednsie u
NPOJIOJIbHBIE BOJTHBI

599 WNuTtepdepenus u T paKIus
o MEXaHUYIECKUX BOJH

5.2.3 3Byk. CkopocTh 3ByKa. I poMKkocTh 3Byka. Beicora




toHa. TemOp 3ByKa

5.24

5.25

5.2.6

DJEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUSL H3JIy4EHUS
JJIEKTPOMATrHUTHBIX BOJIH. B3auMMmHas opHeHTanus
BeKTOpOB E, B ¥ v B 211€KTpOMarHuTHON BOJIHE B
BAaKyyMe

CBoJicTBa 2JIEKTPOMAarHUTHBIX BOJIH: OTPa)KCHHE,
IIPEJIOMIICHUE, HoJIIpU3aLus, Iudpakuus,
uHTepdepeHiys. CKOPOCTh  AIIEKTPOMArHUTHBIX
BOJIH

[IIxana »aeKTpOMarHUTHBIX BOJH. IIpuMenenue
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIHATBI pazuocBs3u u TEJIEBUACHUSL.
Pannonokamnus. DJIEKTPOMarHUTHOE 3arpsi3HCHHE
OKpYXaroIIei cpeibl

5.2.8

TexHuueckue YCTpOKCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3ByKOBasi JAMArHOCTUKA B
TEXHUKE W MEIMIMHE, panap, paguolpUEMHUK,
TEJIeBU30D, aHTeHHa, TesedoH, CBU-neus

5.3

5.3.1

OIITHUKA

[IpsmonuHeitHOe  paclpocTpaHeHHE CBeTa B
onHopoaHou cpene. Jlyu cBeta

5.3.2

OtpakeHue cBeTa. 3aKOHbl OTPAKEHUS CBETA.
[TocTpoenne n300pakeHNii B IIIOCKOM 3€pKae

5.3.3

5.34

[Tpenomnenue cBera. 3aKOHBI MIPETOMIICHHUS CBETA.
AOGCOIOTHBIN NOKa3aTeb NPeIoMIICHHS

ITonHoE BHYTPCHHEC OTpPAXKCHUC. Hpe,[[e.]leBIfI
YT'OJI MMOJIHOT'O BHYTPCHHETO OTPAKCHUSA

535

5.3.6

5.3.7

5.3.8

539

Hucnepcus cBera. ClnoxHbBIN cocTaB O€JIOro CBETa.

[BeT

CoOuparolie M pacceuBaroive JUH3bl. TOHKas
nuH3a. POKyCHOE pacCTOSHUE M ONTHYECKas Cuia
ToHKOM JuH3bl. [locTpoeHune wu300paxkeHUl B
coOuparoImx U pacceuBarolux JuH3ax. @opmyna
TOHKOM JIMH3EI. Y BeIMUEHHE, JaBaeMOe JTHH30H1

Hpeﬂenm MNPUMCHUMOCTHU T COMCTpPI‘-ICCKOfI
OIITUKHU

Wntepdepenius cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnosus HaOI0AeHUS MaKCHMYMOB u
MUHHUMYMOB B HMHTEP(EPEHIIMOHHON KapTHHE OT
JIBYX CHH(a3HBIX KOT€PEHTHBIX UCTOYHUKOB

Hudpakmus cBera. JludpakunonHas pemérka.




YcnoBue HaOMIOACHUS TTIAaBHBIX MAaKCUMYMOB IPH
NaJcHUM  MOHOXPOMAaTHMYECKOr0  CBETa  Ha
JU(PPAaKLUOHHYIO PEIETKY

5.3.10 [Monstpuzanus ceera
TexHuueckue YCTPOMCTBA: OYKH, ayma,

doroanmnapar, MIPOEKIIMOHHBIN amnmnapar,
MHUKPOCKOII, ~TEJECKOIl, BOJIOKOHHAsl  OITHKA,

5.3.11

TU(PaKIMOHHAS PEHIETKA, TTOISIPOU]]

[Ipaktnueckue paboTel. M3mepeHue mokazaTens
MPEJIOMIICHUS. HccnenoBanme CBOICTB
n3o0pakeHuil B nuH3ax. HaOmrogeHnue aucnepcuu
CBeTa

RJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

5.3.12

I'panunel MIPUMEHUMOCTH KJIACCUYECKOU
6.1 MexaHuKH. [locTynaTsl TEOpUU OTHOCUTEIBHOCTHU:
' MHBAapUaHTHOCTb MOJYJII CKOPOCTH CBETa B

BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTH DWHIITEIHA

6.2 OTHOCHUTENBHOCTD OJIHOBPEMEHHOCTH.
' 3ame]yIeHre BpEMEHHU U COKpAILlEHUE JTUHBI

6.3 DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIBI

CBsi3b  Macchl € DOHEPruel U UMIYJIbCOM
6.4 CBOOOJIHOM YaCTHIIbl. DHEPrusi MOKOS CBOOOIHOM
YaCTHIIBI

7.1

7.2

KBAHTOBAA ®U3UKA
3JIEMEHTBI KBAHTOBOM OITTUKN

@otonbl. ®opmyna Ilnanka cBI3M dHEpruu
7.1.1 ¢boTOoHa C €ro 4YacToToh. DHEPruss U HMIYJIbC
¢dboTtona

OtxkpeiTHE U UccaenoBanue Gorodpdexra. OnbITh

1.2 A.T'. CroneroBa. 3akonsl poTodddexTa

713 VpaBHenne OifHmTeiiHa s oToaddexTa.
o «KpacHas rpanuna» porosddexra

7.1.4 Hasnenue ceera. OnbiTel [1.H. JIeGenesa

7.15 XUMHAYECKOE IEUCTBUE CBETA

716 Texanueckue YCTpOMCTBA: (dhoTodEeMeHT,
o doTogaTuKK, conHedHas oaTtapesi, CBETOINOT

CTPOEHUME ATOMA

Mopens aroma Tomcona. Onbiter Pezepdopaa mo
7.2.1 WCCIIEIOBAHUIO CTpOeHHMs aToma. [InanerapHas
MOJI€eJIb aToMa

7.2.2 [Toctynatet bopa. W3nydeHue wu TOTJIONICHHE




(OTOHOB TIpU TMEpexo/ie aToMa C OJAHOTO YPOBHS
sHepruum Ha Jnpyroi. Buael cnektpoB. CHextp
YpOBHEH HEPrUM aToMa BOAOPOa

7.2.3

BosiHoBBIE CcBoOMcTBa yactul. BonHbl ae bpoins.
KopmyckynsapHo-BomHOBOH ayanusm. Jludpakuus
JJIEKTPOHOB HA KpHUCTAJLIAX

724

7.2.5

CroHTaHHOE W  BBIHYXICHHOE  H3JIyYCHHE.
Y CTpoiicTBO M IPUHIIHI Pa0OTHI JTa3epa

TexHuuecKkrne yCTpPOMCTBA: CIEKTPAJIbHBIA aHAIN3
(cTieKTpOCKOIT), JIa3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[IpakTnueckue paboTHL. Habnronenue
JIMHENYaTOro CIeKTpa

7.3

7.3.1

ATOMHOE A1PO

Meronsl HaOJII0/IEHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHUIL

7.3.2

OtkpeiTre paguoakTuBHOCTH. OnBITHI Pe3epdopaa
M0  ONPEACICHUI0 COCTaBa  PaTUOAKTHBHOTO
nsnydenusi. CpoiictBa anb(a-, Oera-, ramma-
U3ITydeHus. BiausHue paguoakTHBHOCTH Ha YKUBBIC
OpraHU3MBI

7.3.3

OtkpeiTHe npoTOHAa M HeWTpoHa. HykinoHnHas
Monenb siapa [eizenOepra — MBaHeHko. 3apsn
sapa. MaccoBoe unciio sapa. M30tonsl

7.3.4

7.3.5

Anbda-pacniaf. DIEKTPOHHBIM W TMO3UTPOHHBIN
Oeta-pacma. lNamma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacraja

DHeprusi CBSA3U HYKJIOHOB B siape. SIIepHbIC CHITBL.
Jedext maccsl siapa

7.3.6

7.3.7

7.3.8

SAnepHble peakuuu. JleleHUE U CUHTE3 sIIEp

Snepusiii  peaktop. TepMOsAIepHBIM  CHUHTES.
[TpoGyieMbl U MEPCHEKTUBBI SAEPHON IHEPIETUKH.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKU

BHCMGHTapHLIe YaCTHUIIBI. OTKpBITI/Ie MMO3UTpPOHA.
(I)yHIIaMCHTaJIBHBIe B3aHMMOJCHCTBUS

7.3.9

TexHu4eckne yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunscona, siaepHslil peakTop, arToMHas 6omba

7.3.10

[Tpaktuyeckue pabotel. MccnenoBanue TpekoB
yacTull (110 roTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHO0r0 Heba. Co3Besnus, sipkue 3BE3JHI,
IJIaHETHI, UX BUAUMOC IBUKCHUC




8.2

Conneunas cucreMa. IlnaHersl 3eMHOW IpyNIIbI.
[ImaHeThI-TUTaHThl U UX CHYTHUKH, KapJIUKOBBIE
wianeTbl. Manble Tes1a COTHEYHOU CHCTEMEI

8.3

8.4

Connne, ¢orochepa u armochepa. ConHeuHas
AKTUBHOCTH

Uctounuk sneprun CosiHia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU: Macca,
CBETHMOCTb, paauyc, TeMIiepaTypa, X
B3aUMOCBsI3b. JlmarpaMmMa «CreKTpaabHbIN Kacc —
CBETHUMOCTDY. 3BE3 bl [JIaBHOU
MOCJIENOBATEILHOCTH. 3aBUCHMOCThL «Macca —
CBETHMOCTEY I 3BE3] IJ1aBHOM
IIOCJIEIOBATEIIBHOCTH

Buytpennee crpoenue 3BE3a. CoBpeMEHHbIE

MPEACTABICHUS O IPOUCXOXKICHUU W DBOJIOIUN
ConHna u 3B€31. DTalbl )KU3HU 3BE3]

8.7

8.8

Mneunsiii Ilyte — Hama 'anaktuka. CnupanbHast
cTpykrypa ["anakTuku, pacnpenencHue 3B€37, raza
n neum. llonoxkenue u nwxkenue CosHnoa B
INanaktuke. Ilnockas u chepuyeckas noJCUCTEMBI
INanakTuku

Tunbl ramakTuk. PaguoralakTMKd HW  KBa3apsbl.
YépHble IBIPHI B siApax TralakTHK

8.9

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xabb6mna. Pa3zberanue ranaktuk. Bo3pact u paguyc
Bcenennoit, teopus bonbmoro B3peiBa. Mojenb
«ropsuer BeeneHnol». PenukroBoe usinyueHue

8.10

MacuirabHast CTPYKTypa Bcenennoi.
MeraraiakTuka. Hepeménnbie po0JIeMbI
aCTPOHOMUU




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa

NpoBepsieMoro
TpedoBaHMS

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

1

ChopmupoBaHHOCTE YMEHHH pacrio3HaBaTh (DU3UYECKHUE SIBICHUS

(mporiecchbl) U OOBACHATH MX HA OCHOBE M3yYEHHBIX 3aKOHOB

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

BCIIMYNHAMU, XapAKTCPU3YIOILITUMU (I)I/I3I/I‘IGCKI/IC IMpOICCChI

ChopMUpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMHUKH,
ANEKTPOJMHAMUKH, KBAaHTOBOH (DM3HMKH I aHAIM3a W OOBSICHCHUS
SIBJICHU MUKPOMHpA, MaKpOMHpa U MEraMupa, pa3jinyaTh YCIOBHS
(rpanunbl, 006JaCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh
BceoOImMi xapaktep (pyHIaMEHTaJIbHBIX 3aKOHOB M OTPaHUYECHHOCTh
WCIOJIb30BAHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UYECKHE
MPOLIECChI,  WCTOJB3Yys  OCHOBHBIC  TIOJIOKEHHS,  3aKOHBI |

3aKOHOMCPHOCTHU

ChopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopmMupoBaHHOCTh yMEHHUs peliaTh pacuéTHBIE 3aqadyd C SBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (U3NYECKOW MOJENbI0: HAa OCHOBAHUU
aHajM3a YyCJIOBUsS BBIOMpaTh (U3MYECKHE MOCNH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4u, IPUMEHSTH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTydaThl  (PU3MYECKMX  TEOpHUH  TpU  HCIOJIH30BaAHUH
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/ay, IPOBOJAUTH PACUYEThl HA
OCHOBAaHWHU WMEIONIUXCS JAHHBIX, AaHAJIU3UPOBATh pe3YyJbTaThl U
KOPPEKTUPOBaTh  METOJIBI  pemieHuss ¢  y4ETOM  TOJyYeHHBIX

pe3yIabTaTOB

Pemate xadecTBeHHBIE 3a/a4yu, TPeOyIOlMe MPUMEHEHHS 3HAHUN W3
pa3HBIX pa3feNioB IIKOJIHHOTO Kypca (DM3WKH, a TakKe WHTETpaIiuu
3HAHUN M3 JIPYTUX MPEeIMETOB €CTECTBEHHOHAYyYHOIO  I[UKJIA!
BBICTPAMBATh JIOTUYECKYIO LIEMOYKY PACCyXJAEHUW C ONOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)H31/I‘—I€CKI/I€ SIBJICHUSA




Bnanenue OCHOBHBIMH MEeTOoAaMu Hay4HOI'O MO3HAHUS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOIUTH IMPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MUECKUX BEJIUYUH, BBIOMpPAs ONTUMAJbHBIA CHOCOO
W3MEPEHUS] U UCIIOJb3Ysl U3BECTHBIE METOJAbl OLEHKH MOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIIEJOBAHUE 3aBUCHUMOCTEH (U3NYECKUX
BEIMYMH C HCIHOJB30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4YE€HHBIE PE3yJbTaThl, UCIONb3Yd (DU3HMUECKHE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUia O€30MacCHOTO Tpyaa
IIpU MIPOBEACHUH HCCIEIOBAHUN B PaMKax Y4eOHOrO AKCIEpUMEHTa U
y4eOHO-UCCIIEI0BATEIbCKOM  JIESITETbHOCTH € HCHOJIb30BAHUEM
UM(POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W J1abOopaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ yMEHHH  aHANM3UpOBaTh W OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW € (PM3MYECKUMHU TPOIECCAMH, C MO3HIUN IKOIOTUYECKOM
0€30I1aCHOCTH; MpeCTaBICHUI o palOHAIBHOM
MPUPOJIONOIB30BaHUM, a  TakKe  pPa3yMHOM  HCIOJb30BaHUU
JOCTMKCHUM HAyKHM W TEXHOJIOTMW JUId JAJbHEWIIEr0 Pa3BUTHS

YeJI0BEUYECKOr0 OOIIECTBA

10

OmnageHne pa3IUYHBIMH crocobamMu  paboTel ¢ WH(pOpMaIuen
(GU3NYECKOTO  CONEpXKaHHWS C  HCIOJB30BaHUEM  COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU nonyqaeMoﬁ HH(bOpMaL[HH

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATaoIINe
ACTPOHOMHUYECKHE TIOHATHS, TEOPUUM MW 3aKOHBI Ui aHaiau3a |
00BACHEHHUST (PU3MUECKUX MPOIIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTUYECKON Cpele; JBUKEHHUS

HeOECHBIX TEJI, DBOIIOLUH 3BE€311 M Beenennon




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O ®PU3UKE

Kon Kon
pasaena/re JjiIeMe
MBI HTA

11

1.11

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

MEXAHHUKA
KMHEMATHKA

Mexanu4deckoe JABHIKCHHC. OTHOCUTENIFHOCTh MEXaHUUECKOI'O

nBkenusa. CucreMa oTcuéra

1.1.2

1.1.3

MarepuaibHas TOUKA.

TpaeKTOpPHA

E& pamryc-BeKTop:
Fle )= (xle ) e ) =(e)),

TPAeKTOopIIs,

HepeMellleHIIe: ’O/
N7 =7 (1))~ 7)) =T 7y = '
= (Ax, Ay, A2),

OyTE.

CII0XKeHIIe TIepeMeTIeHHiL:

A =40y + A7,

CkopocTh MaTepuaIbHOU TOUKHU:

-y

J— -.':
== (v.0,0).

Ax

v, =—L =X, @aHAJIOIIYHO v, =V,, U.=Z,.
r—=0

CrnoxeHHe cKopocTell: 6, =0, + 0, -

Brluncrnenue nepeMeleHys U IyTd MaTepUaIbHON TOUKU IIPU
MPSIMOJIMHEIHOM JABMKEHUHU BJIOJIb OCH X 10 TpapuKy

3aBUCUMOCTH V(1)

1.1.4




- . AD
YCKDPEHIIE MATCPHANEHOI TOYKIL: a = —L
ts)

At

Au
H}; = =
AL |y

PaBHOMEpPHOE IPSMOJIIMHEMHOE JBUYKEHHUE:

x(t) = xg + Voxt

= [ L}ﬁ ]r r‘ AHAIOTIIYHO {1‘1 = tUJ_ ]r': {I__ = { U__ :]r'.

1.15
U (t) — Vg, = const
PaBHOYCKOpEHHOE MPSIMOIMHENHOE JIBH)KEHUE:
ats
x(t)=x,+u,t +——
v(t)=v, +at
1.16 a, = const
2 _ 2 3 c -
UJ.T Lﬁ.‘r - —H.T [""’2 ""’1]
v, + U,
TIpi IBIKEHI B OTHOM HalpaBIeHHH IyTh §= 1 2.
CBoOoaHoe majenue. Y CKopeHrue CBOOOHOTO TaICHHS.
Al Jhl; ﬁo
1.1.7
Mo o
9] Xo ‘t'.r

JIBukeHue Tena, OpOIIeHHOTO MO/ YTIIOM 0 K TOPU30HTY:




1.1.8

[.r{r} =X, +U,f=x +tUcosa-f

v.(t)=v,, +gt=u,sina—gr

=0

=—g=const

{u: (t)=vy, =v,cosa
{gx
[=}
oy

KpuBonuneiinoe nBuxeHue. [[BHkeHne MaTepualibHOM TOUKHU
110 OKPYXHOCTH.
VYrnoBas u JIMHENHAsA CKOPOCTh TOUKU:

v = wR

[Ipy paBHOMEPHOM JBUKEHUH TOYKH 110 OKPYKHOCTH

_Zn_z
w= = U

. LleHTpocTpeMUTEIbHOE YCKOPEHHE TOUKH:

Qayc =?= w?R

. [lomHOE yCKOpEHHE MaTEepUaIbHOU TOUYKHU

1.1.9

Teépnoe Teno. [locTynarenbHOE U BpalllaTeIbHOE IBUKEHHUE

TBEPJOrO TeNa

1.2

JTMHAMUKA

1.2.1

1.2.2

1.2.3

Nuepunaneubie cucteMsl orcuéra. IlepBbil 3akoH HeroTOHA.

[IpuHnun otHOCHUTENBHOCTH ["anmunes

Macca tena. IITOTHOCTE BeliecTBa:
m

.0=7

Cwta. [TpyHIMD CyNeprIoO3UIIMK CHJT:

- - -

FpaBHOAeﬂCTB = Fl + F2+- -




1.2.4

1.2.5

1.2.6

Bropoii 3akon Herotona: quist MarepuanbHoil Touku B 1ICO

-
>

F1 =ma,q

Ap = FAt

pu

F = const

-—

—

‘L—i?_ Fj!l

Tpernii 3akoH HpIOTOHA [U1s1 MAaTEpUAIIBHBIX TOYEK:

-

Fiy = —Fp

3aKOH BCEMHUPHOTO TATOTEHHUS: CHJIBI MPUTSHKEHUS MEXIY
TOYEYHBIMU MacCaMu PaBHBI
mpm;
RZ

F=G

Cuna TSDKECTH. ]_[eHTp TSDKECTH Tela. 3aBUCHUMOCTH CHIIBI
TSKECTH OT BBICOTHI h Haa MOBCPXHOCTHIO IJIAHETHI paJlyCOM

RO:

GMm

M9 = Ry + h)?

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
E, = —kx




1.2.8

Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHust CKOJIbKEHUSI:
Erp = uN

Cuia TPCHUSA IIOKOA:

Koaddurment tpenns

1.2.9

1.3

13.1

1.3.2

JlaBaeHwue:

CTATUKA

—

F
MOMEHT CHJIBI OTHOCHTEIBHO OCH BpalCHUsA:

M| = Fl, rae | — mnedo cubl

-

F

OTHOCUTEIIBHO  OCH,  Ipoxojsamed  uepes  Touky O
NEPIEHIUKYIISIPHO PUCYHKY

LenTp macc Tena. LleHTp Macc cucTeMbl MaTEpPUATBHBIX TOUEK:

- -

myr, + myry+...

T,
e my + my+...

B oHOpOAHOM TTOJIE TSXKECTH
(g = const)

OEHTPp MacCC TEJIa COBIMAAACT C €ro HCHTPOM TAXKCCTH

1.3.3

VYcnosus paBHoBecus TBEpaoro tena B MCO:
(M, +M,+...=0
1?‘1 +F,+...=0




3axoH Ilackansg

JaBienue B )xuakocTH, mokosmieics B UCO:

p =po+ pgh

3akoH Apxumena:

>
>

FApx = _PBBITECH

€CJIM TEJIO U KUAKOCTh IokosaTcs B UCO, To

F, Apx — pg I/BbITeCH

YcnoBue niaaBaHus Tell

14

3AKOHbI COXPAHEHN B MEXAHUKE

I/IMHy.]'IBC MaTepHaHLHOﬁ TOYKH:

p=mv

I/IMHy.]'IBC CHUCTCMBI TCII:

- - -

p=p+pt..

3aKOH M3MECHEHUS M COXPAaHCHHS UMITYIIbCa!
B UCO

- -

Ap = A(pl + P2 +.. ) = FlBHe].LIHAt + FZBHeLHHAt+' -

B UCO , ecitn

, €CITH

- -

Fipnemn + Fappemut---= 0

PeakTnBHOE IBMKEHIE




F

Ar X
PaboTa cwitbl Ha MaioM MNEPEMCIICHUN

;1:|1f'|-|$f'|-+:05 a=F, -Ax

a F

(3]
MOoOIHOCTE CHUJIBI:

CCJIM 3a BpEMs
145 At

pa60Ta CHUJIBI UBMCHACTCA HAa , TO MOIITHOCTDH CHIJIBI

Ad
P=— =F-vu-coso
ﬂf Ar—

Kunernueckast sHEprust MaTepruagbHON TOUKH:

2 2

mv p
EKHH = =
2 2m

1.4.6

3aKOH U3MEHEHUSI KHHETUYECKOW YHEPTUU CUCTEMBI

MatepuaiabHbIX Touek: B UCO AExkun = A1 + A2 + ...

[TorenumanpHas sHEprus:

JUISl IOTEHIIUAIIBHBIX CHII

A12 = Ell'[OTeHL[ - EZHOTeHu_= AEHOTeHLl

1.4.7

HOTGHHI/IaJII)HaSI OHEpTHUiA MaTepHaHBHOﬁ TOYKHU B OJHOPOOHOM
TIOJIC TAXKECTHU:

EHOTeHu =mg h




1.5

1.4.8

151

[ToTenuuanpHas 3HEprus ynpyro 1eGopMUpOBaHHOIO Tea:

kx?
EHOTeHu = T

3aK0OH U3MEHEHUS U COXpPaHCHUA MEXaHUYECKOU OHECpIUu:
Euex = Exum + Emr&m-
B IICO AE,ex = Agcex HEMOTeHIL CEM
B IICO AE,x = 0. eCI Agcex memoresn. cax = 0

MEXAHUWYECKUE KOJIEFAHUMA 1 BOJIHBI

I"apmonmnueckue KoJIeOaHus MaTepualbHON TOYKHU.
Ammuntyna u ¢a3za konebanuii. Kunemarnyeckoe onucanue:

x(f) = Asin| @t +o, ).

v =x.

an=(v),= -’ () = a.+ =0,
IJie X - CMEIlEHUE U3 PaBHOBECHS.
JlnHamuyeckoe onucaHue:

ma, = —kx,
rre
k=mw

. 9TO 3HAYUT, YTO
E, = —kx.

DHEPreTUYECKOe ONMKMCAHKUE (3aKOH COXPAHEHHS MEXaHUYECKOM

SHEpPrumn):

CBs3b AMIIIUTYAbL KoJieOaHUI CMCIICHUA MaTepHaHBHOﬁ

TOYKH C aMIUTUTYyJIaMH1 KoJieOaHUH €€ CKOPOCTH U yCKOPEHHUS:

U =04, @ =04

1.5.2

[Tepron u yacToTa KoIeOaHMIA:




2n 1
T —_— ,———
® v
ITeprioq Manbix CBOOOTHBIX KOJEOAHWN MATEMaTUYECKOTO

MasiTHHKA:

T=21\/I
g

[lepron cBOOOTHBIX KOJIEOaHUI IPY>KUHHOTO MasiTHUKA!

m
T =2m |—

k

1.5.3

B]':»IHy}KI[eHHBIC konebanus. Pesonanc. PeonancHas KpuBasi

154

1.55

HOHCpC‘IHLIe n IIPOJO0JIbHBIC BOJIHBI. CKOpOCTB

pacrpoCTpaHECHUS U JJIMHA BOJIHBI:

v
A=vT =—
v

WuTepdepennys u audpaxiyst BOIH
3Byk. CKOpOCTb 3ByKa
MOJIEKVYJISIPHAS ®U3UKA. TEPMOJJMHAMUKA

2.1

MOJIEKYJISAPHAS OU3NKA

211

Mogenu cTpoeHus ra3oB, XUAKOCTEW U TBEpAbIX Teiu. [lycThb
TepMOAMHAMUYecKass cucrema (Teno) coctouT u3 N

OJIMHAKOBBIX MOJIEKYJI. Toraa KOJIM4eCTBO BEIIECTBA
N m

vV=—=
Ny

e
Ny

— 4Kciio ABOTaJipo, m — Macca CUCTEMBI (Tena),
U

— MOJIIpHaA Macca BCIICCTBA

2172

TennoBoe ABHKEHHUE aTOMOB U MOJICKYJI BEIICCTBA

2.1.3

BzauMmogeiicTBHe yacTuIl BellecTBa

214

Huddysus. bBpoyHoBckoe nBUKEHHE




2.15

Monens uneanpaoro raza B MKT

2.1.6

2.1.7

CBs3b MEXy JaBJICHUEM U CpPEIHEH KMHETHUYECKOW SHEeprue
MOCTYIATEIbHOTO TEIJIOBOTO JABUKEHUS MOJICKYJ UJI€aTbHOTO

ra3a (ocHoBHoe ypaBHeHue MKT):

rie m0 — macca OTHOM MOJIEKYJIbI,

TL=V

- KOHLOCHTpAausg MOJICKYJI

Ab6comtotHas Temnepatypa: T =t +273K

2.18

CBs13b TEMIIEpATYpHI ra3a co CpeIHEW KNHETUYECKOW SHEpruei
MOCTYIATEIbHOTO TEIJIOBOIO JBUKEHUSI €M0 MOJIEKYI:

i 2
£ :Iw :Ek]‘“
\ 2

e 2

2.19

VYpasuenue p = nkT

2.1.10

Mogenp uaeaabHOro ra3a B TCPMOANHAMUKE:

(Vpaprerme Merreeea — Kareiipona
| BEIpeCKeHHe U1 BHYTPeHHEH JHePIHH
VpaeHeHNe MeHeneea — KraneiipoHa (IpHMeHHM
JAINCH):
pRT

pV = %RT = vRT = NkT, p=t=

BrIpaxeHIle 1 BHyTpeHHell 3HepIiil 0HOATOMHOIO 1
rasa (IpIMeHIMble QOPMET 3aIIICH):

L‘=%~.:RT=%M:T = iﬂRT=v¢-UT=%pV

2



2.1.11

3aKoH ,HaJ'IBTOHa AJI JaBJICHUA CMECH Pa3pCKEHHBIX Ia30B:

p=p +p2t..

2.1.12

2.1.13

W3onporieccsl B pa3pekeHHOM Ta3e € TOCTOSHHBIM YHCIOM
MoJiekyJ N (C TOCTOSSHHBIM KOJTMYECTBOM BEIIECTBA V):
uszotepma (T = const): pV = const ,

nuzoxopa (V = const):

14
== t
T cons

n3obapa (p = const):

= const

N <

I'paduyeckoe npeacraBneHune u3onporeccoB Ha pV-, pT-u VT-
JrarpamMmMax.

OObeIMHEHHBINA ra30BbId 3aKOH:

pV _ .
7 = cons

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BEIIICCTBA V.

Hacpimiennele ¥ HeHachllleHHbIE Mapbl. KadecTBeHHas
3aBUCHMOCTD IUIOTHOCTU M JIaBJIEHUS HACBILIEHHOIO Iapa OT
TEMIEPATypbl, UX HE3aBUCHUMOCTh OT O00BbEMa HACBHIILIEHHOTO

napa

2.1.14

BiaxxHoCTh BO3IYXA.
OTtHocuTENbHAS BIAXKHOCTB!

b= Prnapa T _ Prapa ()
Puaceimmapa (1) Puaceimnapa ()

2.1.15

H3menenue arperaTHbIX COCTOSIHUM BeIIECTBA: HUCIIapCHUC U

KOHACHCaAUA, KUIICHUE ) KUJIKOCTHU




2.2

WUsmenenue arperaTHbIX COCTOSTHUH BE€IICCTBA: IIJIaBJICHHUC H

2.1.16
KpUCTAILTU3AIUS
2.1.17 [IpeoOpazoBanue YHEPTUH B Pa30BBIX MEPEX0ax
TEPMO/NHAMUKA
221 TemoBoe paBHOBECHE U TEMIIepaTypa
2.2.2 BuyTpenHss sHeprus
Tennonepenaua kak cnocod M3MEHEHUS BHYTPEHHEH IHEpruu
2.2.3 6e3 cosepmieHust paboTbl. KoOHBEKIHMSA, TEIUIONPOBOIHOCTD,
U3ITy4yeHue
KomnunuecTBo TemioThI.
VY nenpHas TEMIIOEMKOCTD BEIIECTBA C:
224
Q = cmAT
VY aenbHas TerioTa mapoodpazoBanus L: Q = Lm.
2.2.5 Y aenbHas TeTUIOTa IaBieHus A: O = Am.
VY aenpHas TerioTa cropanus Tormaa q: Q = qgm
DnemeHTapHas paboTa B TEPMOJAMHAMHUKE:
A = pAV
2.2.6
Brruncnenue paboTsl 1o rpaduky mpoiecca Ha pV-auarpamme
[IepBrlii 3aKOH TEPMOANHAMUKH
Q12 =AUsz + A1 = (U = Uy) + Ay
2.2.7
Annabara:
Q12 = 0= Ay, = (U; — Up) = AUy
2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpaTtumbie mpoieccs
[Ipunuune! aeiicTBus Terinosix MamuH. KIT/T:
Aﬂm “'H"’I'P_|""xm'[| |"-3H1'|T|
229 n= o) - o) =1- )

ZUHarp ZUHATD ZHATD




Maxkcumansnoe 3nauenue KII1I. [{ukn Kapno:

T.. —-T. T
2.2.10 Max N =Nggy = ———— =1- =L
T g Y
VYpaBHeHHEe TEIIOBOTO OanaHca:
2.2.11 Q1 +0Q;+Q3+...=0
3 DJIEKTPOAMMHAMUKA
3.1 OJIEKTPUYECKOE IIOJIE
OnexTpuzanus Tea U €€ NposBICHUS. DJIEKTPUUYECKUN 3apsi.
311 JIBa Buaa 3apsana. DNeMEHTapHbIA 3JIEKTPUUECKUN 3apsii.
3aKOH COXpaHEHMSI JIEKTPUUECKOTO 3apsiia
B3aumopeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH Kyona:
B OJJHOPOJHOM BEILIECTBE C IUIIEKTPUUECKOMN
IIPOHULAEMOCTBIO
3.1.2 €
) l i)
poplallel 1 lalle
er- 4meg, 17
313 Onexkrpuueckoe mone. Ero neicTBUe Ha DIEKTPUYECKHE
o 3apsbl
Hanpsok€HHOCTD 37€KTPUUECKOTo HOJIS:
N F
qnpo61—xblfz'[
[Tosie ToueuHoro 3apsna:
q
314 E, =k 2
Tr
OJIHOPOJIHOE TI0JIE:
E = const.

KapTtunse! nMHMA HanpsHDKEHHOCTH 3TUX MTOJIEN




3.15

HOTCHHI/IEUII)HOCTB SJICKTPOCTATUYICCKOI'O ITOJIA.

Pa3zHocTh MOTEHIIMATIOB 1 HANPSIKEHUE:
A1z = q($1 — P2) = —qAd = qU.

HOTCHI_[I/IaJ'IBHaSI 3Hepr1/151 3ap;{z[a B 3H€KTpOCTaTI/I‘IeCKOM I10JIC:
W =q¢

ITorennman QJICKTPOCTATHUYCCKOI'O ITO0JIA:

¢_ﬂ
T q

CBs13b HaHpﬂ)KéHHOCTI/I moJIA 1 PAa3sSHOCTH IMOTCHUHUAJIOB JJIA

OJHOPOJAHOTO JICKTPOCTATHYCCKOI'O ITOJIA: U=Ed

3.1.6

HpI/IHHI/IH CYIICPIIO3UTNHU SJICKTPUICCKUX MTOJICH:

E =E1+E2+,¢ =¢1+¢2+

3.1.7

[IpoBOOHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBeCHUS 3apsA0B: BHYTPU ITPOBOJHHUKA

Et=0

, BHYTPH ¥ Ha MIOBEPXHOCTH MPOBOJHHUKA ( = const

3.1.8

JIMBIIeKTPUKHU B JIEKTPOCTaTUYECKOM ToJie. JluanekTpudeckas

MMPOHUIIAaCMOCTb BCUICCTBA €

3.1.9

KOHI[CHC&TOp. BHCKTpOéMKOCTB KOHACHCATOpa:

q
C=—
U

DeKTpoEMKOCTh TIOCKOTO KOHJICHCATOpa:

_ €8S
= P = &(y




HapannenLHoe COCIMHCHUEC KOHACHCATOPOB:

q= QI+QZ+--HU1 = UZ :---'Cnapann_C1+C2+-"

ITocnenoBarenbHOE COEIMHEHUE KOHIEHCATOPOB:
3.1.10

U=U;+Uz..,q1=q2 = =—+—+.

9Hepr1/151 3apsSPKCHHOI'O KOHJACHCATOpA:

qu CU? ¢*
111 =1 1
3 We 2 2 2C

3AKOHBLI ITIOCTOAHHOI'O TOKA

Cuia Toka:

3.2.1 Ar ]y

TTocTostaHEbI TOK: I = const

Jlnst mocTossHHOrO TOKa q = It

VYCiioBHs CyIIECTBOBAHUS 3JIEKTPUUECKOTO TOKA.
Hanpsoxkenne U u OJIC E

3.2.2

3akoH OMa I yyacTKa LeMu:

3.2.3 I—U
e R

DnexTpuyeckoe COIPOTHUBIICHUE. 3aBUCUMOCTD
COMPOTHUBIIEHUS OJHOPOJHOTO MPOBOJHUKA OT €ro JJIUHBI U

CCUCHUS. Y;{eanoe COIIPOTUBJICHHUEC BEIICCTBA.

l
R:pg

3.24




3.25

Hcrounuku Toka. 3/]C ncrounmka Toka:

ACTOpOHHI/IXCI/UI

q

E =

BHYTpeHHee COIIPOTUBJICHUEC UCTOYHHKA TOKA

3.2.6

3.2.7

3.2.8

3.29

3akon OMa a1 MoHOU (3aMKHYTOM) aiekTpuueckoi nenu: E

=]R + Ir, oTkyzna

[TapannenbHoe COeMHEHUE IPOBOAHUKOB!
I=11+12+..,Ul=U2=.,
1 1 1

=—+—+..
Rnapaml Rl RZ

HOCJ‘IGI[OBaTeJ'II)HOG COCAUHCHUC HpOBOI[HI/IKOB:
U=Ul+U2+.,11=12=.,
RI'IOCJI = Rl + R2+

Pabora anexrpuyeckoro toka: A = [Ut.
3axoH Jlxoyns — Jlenna:
Q = I?Rt

Ha pesucrope

U2
R:Q=A=12Rt=IUt=?t

MOHIHOCTI) OJICKTPHUYCCKOI'O TOKA:

A4
p=""1 U

AT {50




TenmoBas MOINHOCTB, BEIACIACMAs Ha pE3UCTOPE:

. UP
P=FR=—=IU
R
MoniHocTh HCTOYHUKA TOKA:
Ad_
At

CBO6OI[HBIC HOCUTCIIN SJIICKTPUYCCKUX 3apsga10B B

3210 MPOBOJHUKAX. MexaHu3MBbl MPOBOAUMOCTH TBEPABIX
o METaJUIOB, PACTBOPOB M PACIUIABOB 3JIEKTPOJUTOB, Ta30B.
[TonynpoBoauuku. I10ynIpOBOIHUKOBBINA 11O
3.3 MAT'HUTHOE ITIOJIE
MexaHnueckoe B3aMMOJICHCTBHE MarHUTOB. MarHutHoe moiie.
Bekrtop MarHuTtHONM wmHAyKuuu. IlpuHnun cynepno3uuuu
MAarHUTHBIX MOJEH:
331 B =B, + By+...
Jluann wHAYKOMM MarHUTHOTO 1nons. KapTtuHa nuHMM
WHIYKIUU MarHuTHOTO OJIS MOJIOCOBOTO u
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB
OmeiT Opcrena. MarHuTHOE T0JIE TPOBOJHUKA C TOKOM.
332 Kaptuna nuHMII WHAYKOMM MAarHATHOTO TMOJS JJIMHHOTO
o MPSIMOTO MPOBOJAHUKA M 3aMKHYTOT'O KOJIBIIEBOTO MPOBOIHUKA,
KaTyLIKH C TOKOM
Cuna Amnepa, e€ HanpaBJIEHUE U BEJINYNHA:
F, = IBlsina
3.3.3 , r7e o — yroj Mexay HarpaBJIeHHUEM MTPOBOIHUKA M BEKTOPOM

>

B




Cuna JlopeHiia, €€ HanpaBJIECHUE U BEIUYMHA:

Fnop =1 q | vBsina

i€ 0. — YTOJI MEKIY BEKTOpaMH

v
3.34
u
B
. JIBW>KeHHE 3apsHKEHHOM YacTHIbI B OJHOPOJHOM MarHUTHOM
noJje
3.4 OJIEKTPOMATHUTHASA UHAYKLWA
[ToTok BeKTOpa MAarHUTHOM MHIYKIIMH:
® = B,,S = BScosa
3.4.1
3.4.2 SBnenue anekTpoMariuTHON UHAYKIMU. DC nHayknuu
3aKOH ANeKTpoMarHuTHoW nHaykuuu Papases:
AD

N_u—:l}




Lt
\I/ )
!
——

3J1C uHAYKIMU B IPSMOM IPOBOJHHUKE JUTMHOM |,

JABMXXYIIEMCS CO CKOPOCTBIO

()]
B OJIHOPOJHOM MarHUTHOM I1osie B:

| E; |I= Blvcosa

, TJIe 0. — yTOJI MeX/1y BEeKTopoM B u Hopmalibio

-

n
344
K TUIOCKOCTH, B KOTOPOU JIEKAT BEKTOPBI
luv
; eclin
l
1
B
, U
v
TO
| E; |I= Blv

3.45 [TpaBuso Jlenia




NHAYKTUBHOCTD:

L= d
Iy
346 >wuwm®d=LL
Camounaykuus. 3J1C caMOUHAYKIUU:
AT
E=-L_—| =-LI
Aty
OHeprusi MarHUTHOr'O MOJIsl KATYIIKHA ¢ TOKOM:
LI?
347 w, = -

3.5 OJIEKTPOMATI'HUTHBIE KOJIEBAHU A 11 BOJIHBI
Konebarenbubiit  koHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE
KoJieOaHus B UACATLHOM KOJIeOaTeIbHOM KOHTYpE:

[4(7) = Gumsin( ot + @)
]fffﬁ] =q, = @ cos( ot + @) =1 cos(wf +qy)
35.1 ®opmyna Tomcona:
T =2nVLC
, OTKyZa
2 1
w=—=—
T 4Lc
CBsi3b aMIUIUTY/ABI 3apsAJia KOHAEHCATOPA C aMIUTUTY0M CHUJIbI
TOKa TPU CBOOOJHBIX DJIEKTPOMAarHUTHBIX KOJEOAHUSIX B
UJeabHOM KOJIe0aTeTbHOM KOHTYpE:
Im
Boax =
o
352 3aKOH COXpaHEHHS SHEPTHH B HACATHLHOM KOJIEOATEITHHOM

KOHTYpE:




3.5.3

BBIHY)KI[CHHBIC OJICKTPOMAarduTHEBIC Konebanus. Pe3onanc

[Tepemennbiii Tok. IIpomsBonacTBO, mepenavya u mnorpedieHUe

JJIEKTPUYECKON SHEPTUU

o cu® LI _cU’_ LI’
+ = e = e — const.
2 2 2 2

CBoiicTBa 3JIEKTPOMATrHUTHBIX BOJIH. B3aumHas opueHTanus

BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE B BaKyyMe:
3.55 - .

E1lBlc

356 [Ixana JIEKTPOMAarHUTHBIX BOJIH. IIpumeHeHne

ANIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

3.6 OIITUKA

36.1 [IpsimosinHENHOE pacIpOCTpaHEHUE CBETa B  OJHOPOAHOMN

cpene. Toueunslit uctounuk. Jlyu cera

3aKOHBI OTPAKEHUS CBETA.

a=f
3.6.2
alp
77777777777

3.6.3 [TocTpoeHne N300paKeHHUH B INTOCKOM 3epKajie

3aKOHbBI IPEJIOMJICHUS CBETA.

[Ipenomnenue ceera:

nysina = n,sing.

3.6.4

AOGCOTIOTHBIN MMOKa3aTeb MPEIOMIICHHUS:
Cc

Nasec = v

OTHOCUTENBHEINA OKA3aTEeNhb MMpEIOMJICHUSA:




Xox JIydel B ipU3Me.
\"1 = 1"'"2 . H].}']. = Hli'l
CooTHOIIEHHE 4YacTOT M COOTHOLICHHWE JUIMH BOJH IIPH

nepexoJie MOHOXPOMAaTHYECKOTO CBETa Yepe3 IPaHHMIly pasjerna

ABYX OIITUYCCKUX CPCU:

n,<n, n,
0 “
3.6.5 [TonHOE BHYTpEHHEE OTpAKEHUE.
[IpenenpHBI yroy MOJIHOrO BHYTPEHHETO OTPAKEHUS:
. 1 ny
Sinay, = =—
Noru ng
Cobuparoliiue W paccewBarolIMe JUH3bI. TOHKas JIHMH3A.
DOKYCHOE PACCTOSHUE U ONTUYECKAsl CUJIa TOHKOU JIMH3BI:
3.6.6 D !
. . - F
®opmysia TOHKOU JIMH3bI:
1 N 1 1
d f F
3.6.7

YBenuueHue, JaBaeMoe JTUH30M:

h |fl
r=g=="a




F\ h
f

3

B ciyuae paccenBaronieit JMH3bI:

1
DO=F = BO'
3.6.8 r,zﬁzlfll
H d
Xox myda, IpOUIEANIETO JTMH3Y MO MPOU3BOJIBHBIM YIJIOM K
e€ rnaBHOM ontuueckoi ocu. IlocTpoeHne wu300pakeHUI
TOYKH U OTpE3Ka MPSMOW B COOMPAIOIIMX M PACCEHBAIOIINX
JIMH3aX U UX CUCTeMax
36.9 doroanmapaT Kak onTUYecKuit mpudop. ['1a3 kak onTudeckas
cucremMa
Nurepdepennius cBera. KorepeHTHbIE MCTOYHUKHU. Y CIOBUS
HaOI0IeHUs MaKCUMYMOB u MHUHHMYMOB B
MHTEpPEPEHIIMOHHON  KapTHMHE OT  JIBYX  CHH(]a3HBIX
KOTE€PEHTHBIX UCTOUHUKOB:
3.6.
MAaKCIIMYMEI — A=2m ; m=0,£1,£2.£3, .,
)
v
MITHIMYMEI — .-1'=.={2m+1_];, m=0,£1,+2 +3 .
e
Hudpakmus cera. udpaknuoHHas peméTka. Y CIOBUE
36.11 HaOJIOJIEHUs TJAaBHBIX MAaKCUMyMOB TIpH  HOPMaJlbHOM

MaaACHUHU MOHOXPOMATUYCCKOI'O CBCTa C JJIMHOM BOJIHBI A\ Ha

peméTKy ¢ nmepuoaom d:




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

3.6.12 Jucniepcus cBera
4 KBAHTOBAS ®U3MKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M
411 I'umoresza M. [1nanka o kBantax. @opmyna [Inanka: E = hv
®otonbl. DHeprus GoToHa:
E=hv= he _
=hv=—=pc
41.2
Nmnynbse dpoToHa:
_E _h h
p= c ¢ A
4.1.3 doroaddext. OnbiTer A.I'. CroneroBa. 3akoHb! GoTodhdexTa
YpaBaenwue DitamreitHa 11t porodaddexra:
E(l)OTOHa = ABbIXOAa + EKHHmG,X'
rae,
hc
E(l)OTOHa =hv = 7'
414
hc
ABbeo;{a = hv}(p = A_Kp
2
mv
Evunmax = Zmax = elUsay
JlaBneHue cBera.
415 JlaBiieHrE cBETa Ha MOJHOCTBHIO OTPAXkKAIOIIYI0 MOBEPXHOCTh U

Ha MOJIHOCTBIO IMOTJIOHIA0IIYHO ITIOBEPXHOCTDH




4.2

OU3NKA ATOMA

4.3

421

HnaHeTapHa;I MOACIb aroMa

4.2.2

[Toctynarel bopa. M3nydenue u morniomnieHne (HOTOHOB IpH

IIEpEX0/ie aTOMa C OJJHOT'O YPOBHS SHEPIHU HA JPYroil:

hv, . = he =|E, -E

mr -
Y

™ |

4.2.3

43.1

4.3.2

JIuHeityaTbie CEKTPHI.

CrexTp ypoBHEH 3HEpPruu aToMa BOJOPOJIa:

—13,65B
E =22 5123

" 2

n*

OU3NKA ATOMHOI'O AIPA

Hyxnonnas moxmens sigpa ['eitsenbepra — MBaHeHKO

sapa. MaccoBoe uncio saapa. M3oTonsl

PannoakTUBHOCTE.

Anbda-pacnan:
A~ A4 4
7 X—>>-Y+ ;He

bera-pacna.

DneKTpoHHBIN B-pacnai;

A A [ J——
s X—= Y+ je+v,

[Tosutponnsii B-pacnan;
A A 0=, .,
N 0Y + €+ v,

I'amma-usnydenue

. 3apsn

4.3.3

3aKkoH PaaArO0aKTUBHOIO paciiajga:

-t
N(t) = Ny % 2T

HYCTB m — MaccCa paaAruOaKTHUBHOT'O BCIICCTBA. Torma

-t
m(t) =mgy* 2T




43.4

S nepubie peakuuu. JleneHue u CUHTE3 A1€p




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®Gusuka; 10 knacc. yrmybnennoe odydenne KacesnoB B.A. OOGmiecTBo €
OTrpaHU4YEHHON OTBETCTBEHHOCTHIO «IPODAY»; AKIMOHEpHOE 00IIECTBO
«M3marensctBo «IIpocBemenue»

» ®usuka; 11 kmace. yrinyonennoe ooyuenne Kacosinos B.A. ObmiectBo ¢
OTpaHUYCHHON OTBETCTBEHHOCTHIO «/J[PODAY; AKIIMOHEPHOE OOIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






