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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE CpeaHEero oO0uero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOHM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BoctuTaHus W Konmenun
npenojiaBanus yueOHoro npeamera «Pu3nka» B 00pa30BaTeIbHBIX OpraHU3alUiIX
Poccuiickoit ~ ®denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHUE,
YCTaHaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATENbHOCTh U3YUYEHUSI TEM U PA3]IEI0B
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH O0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke ma€T NpeacTaBIECHUE O LEAX, COJEpKaHUH, OOLen
CTpaTreruu OOy4YeHHUs, BOCHUTAaHUS M PA3BUTUA OOyHAIOUIMXCS CpEIACTBAMU
yuebHoro npeameta «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yuyenue kypca ¢Gu3ukd yriayOJaEHHOTO YpOBHS IO3BOJISIET PEaM30BaTh
3a/1la4yu MPOPECCUOHAILHON OpHEHTAIINK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEHM KaxKIabIM
OoOy4JaromMMcsi, KOTOpblE HEOOXOAUMBI I MPOJOJKEHHS 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme mo (QusMke ONpEnensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (DU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHusl: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOia€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHU K JTUYHOCTHBIM,
METanpeJAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOMBIIHMX
nporpamMMmy 1o (U3MKE Ha YpPOBHE CpelHero oOiiero oOpa3oBaHUs Ha
yrayOJn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IUIAaHUPYEMBIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YPOBHE, B TOM YHCJIE€ TIPEAMETHBIC PE3YJIbTATHI IO T0JI1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiaMm o0ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET OBbITh
WCITOJIb30BaHA YUUTEIAMU (DU3UKHU JUTsI COCTABIICHUS CBOUX PabOYMX TPOTPaMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEAOCTaBIsCT BO3MOXKHOCTH ISl pealiu3alldd  Pa3JIMYHBIX METOANYECKUX
MOJAXO/J0B K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTyMas B
KauecTBe y4eOHOIo MpeJMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLkompHBIN Kype GU3HKH — CHCTEMOOOpa3yIoInii
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TTOCKOJIbKY (PU3UYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busngeckoir reorpadueir u actpoHommen. Mcmonp3oBaHME W AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPaHCIOpTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJaHHbIMU CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKIJaJ B (OPMHPOBAHHUE €CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPU BBIITOJIHEHUH UMM YYEOHBIX MUCCIIEIOBAHUM.

B ocHOBY Kypca (pu3UKH Ha ypOBHE CpPEHETO 00IIEro 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK IPUHLUIIBI €70 IOCTPOEHHUS.

Hoea uyenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3leioB (PU3UKH, BKIIOYAET KAK
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3ndyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BELIECTBE U
noJe.

Hoea zymanumapusayuu. BEE peann3anus NPeaIosaracT HCIOJIb30BAHUE
IYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKd, OCMBICIIEHUE CBSI3U Pa3BUTHUS
¢uzukn ¢ pa3BuTHEM OOLIeCTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU MTPOOIEMaMHU.

Hoesa npuknaonon nanpasiennocmu. Kypc usnku yriry0iaEHHOTO ypOBHS
IIPEANOAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
IPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOWCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, MOCBSIIEHHBIX OSKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMoOHAIBLHOTO IPUPOIONOIB30BAHUS U HKOJIOTHYECKOI 0€30MacHOCTH.

OcBoeHME cofiepKaHus MTPOTPAMMBI TT0 (PU3UKE JOJDKHO OBITH MTOCTPOCHO Ha
NPUHLIUAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIKAIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUM CAMOCTOSITEILHOTO YKCIIEPUMEHTA Kak
MOCTOSTHHO JIeHCTBYyIoIIero Qaxkropa ydebHoro mpouecca. s yriayO6n€HHOro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIbHOTO YYEHMYECKOTO SKCIEpUMEHTA,



BKJIFOYAIOMIETO (PPOHTATIBHBIE YUYCHWUYECKHE ONBITHI TMPU W3YYCHHH HOBOTO
Marepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
nBa crmocoba peanum3anuud  (U3MYECKOrO TMpakTUKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs 6o B koHie 10 u 11 knacco, 1ub0 mocie nmepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KiaccoB. BTtopoilt cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pPabOT, KOTOpHIC
MPOBOAATCSA B Mpoliecce u3ydeHus paszaena (temsl). Ilpu stom mom pabortamu
MPaKTUKyMa TTOHMMAETCsl CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo DKCIIEPUMEHTA,
7a00paTOpPHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Bbioop
TEMAaTUKU IS 3TUX BUJIOB YYEHUUECKUX MPAKTHUECKUX Pa0dOT OCYIIECTBIISIETCS
y4aCTHUKaMHU 00pa30BaTEIbHOTO MPOIecca UCXOI1 U3 OCOOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIaJiIcHUE OOYYaIOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMbIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yIENSETCS PEHICHUI0 PACYETHBIX U KAaueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3WUYECKOU MOJENBIO, TO3BOJISIONINE MPUMEHSThH
M3YUYEHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszfiena Kypca, Tak U
WHTETpUpys MPUMEHEHHUE 3HAHUM U3 pa3HbIX pas3ienioB. [[s KayecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCS 3aJjaHusi Ha OOBSICHEHHE/NMpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOyoIIre BbIOOpa
(bu3nYeCcKo MOJIENH ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 OOIIero 00pa3oBaHus JOJKEH U3Y4YaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere GU3MKU JOMKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHWE [Jisi BBIMOJHEHUS YKa3aHHBIX B MporpaMMme 1o
(GU3MKEe YYEHUUECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmoHHoe oOopynoBanue (opmMupyercs B COOTBETCTBHU C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET IOCTAHOBKY
MEePEUYUCICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN s
WCCJICMOBAHMUSI  M3y4YaeMbIX  SIBIIEHHW ¥  MPOIECCOB, OMIUPHUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHECHH.

JlaGopaTopHoe 000OpynOBaHME MJII YYCHUYECKHX TPAKTHYECKUX pPadboT
dbopmupyeTcsi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeUruBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, & TaKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 0011eM 00pa30BAHUU SBJISIFOTCS:

dbopMHpOBaHHE WHTEpPECa € CTPEMJICHUS OOYYarOMMXCS K HaydHOMY
U3YYECHHUIO TPUPOJbI, Pa3BUTUE WX HMHTEIUIEKTYaldbHbIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBAHUE
HCCIIE0BATEIbCKOTO OTHOIIEHUS K OKPYKAOIIUM SIBIICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTPOCHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BAHUEM (DU3HUUECKUX
3HAHUW U HayYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax Oynyuen
npoeCcCHOHANBHON  JESTENBHOCTU, CBSI3aHHBIX C (DU3HMKOM, TOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HaIPaBJICHHH.

JlocTikeHHne 3TUX Ielield 00ecrneurnBaeTCsl peleHueM CIEAYIOINX 3a1ad B
npoIiecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO OOIIEro 00pa3oBaHUs:

MpPUOOPETEHUE CUCTEMbI 3HAHUN 00 0OIMIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAsS  MEXaHUKY,  MOJEKYJSpHYIO  (U3uKy,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUU TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsi OOBSICHEHUS
dbu3nyecKux SBICHUM B MPUPOAC W JUIS MPUHATHS MPAKTUUYECKUX PEHICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKkoil MOAEINbI0, 3a/1ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
dbu3nyeckoil MoJeNu, aJeKBaTHOW YCJIOBUSAM 3ajladd, B TOM YHCJE 3a/ad
WHXXEHEPHOT'0 XapaKTepa,

NOHUMaHuEe (U3MUYECKMX OCHOB M TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TIPOBEACHUS
(bU3MYeCKUX JKCIEPUMEHTOB, aHaJIM3a W HHTEpHpeTanud HHpopMaIuuy,
OMpeIeNICHHS JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIbTaTa;

CO3/IaHUE YCJIOBUM I PA3BUTUA YMEHUU INPOEKTHO-HCCIENO0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
C pU3UKOH.

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

Ha uzyuenue ¢pusuku (yrayOnEHHBIN ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBoautcs 272 vacoB: B 10 kiacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 knacce — 102 gacoB (3 yaca B He/ICINIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISETCI PEKOMEHIOBAaHHBIM, YYHUTEIh JEJNaeT BBHIOOP
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUarOIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHas Hayka o npupojae. HayuHslil MeTo/1 o3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

DKCIEPUMEHT U TEOpUs B Ipollecce MOo3HaHus Npupojsl. HabmrogeHue u
HKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHnsi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE W IU(POBBIC
U3MEpUTEbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYNKOBBIC CUCTEMBI).

[lorpemHocT  u3MepeHuid  (QU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QU3MUECKUX SIBICHUN M MPOIECCOB (MaTepHUalibHasi TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, WJealbHAsl KUIKOCTb, HWACATBHBIN Ta3, TOUECUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €r0 MPUMEHUMOCTH. Dusndeckas
TEOPUSL.

Ponb u MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B MPAKTUYECKOU JIEATCILHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeul, npaKkmuKkym.

WN3mepeHne cuiibl TOKAa W HANPSKEHUS B LEMU IOCTOSHHOTO TOKa IIPHU
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(poBoH naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3UYECKUX BEJTMYHUH MPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEeHHE. OTHOCHUTEIBHOCTh MEXaHWYECKOTO JBUKCHHS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Paguyc-BekTop MaTepuagbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, MX MPOCKIMH HAa OCHU CHUCTEMbI KOOPJUHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEH.

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

CBobOonHOEe mMmajneHue. YCKOpeHue CBOOOIHOro mnajeHusd. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHH M MX TpaduKy.



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

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMUYECKHE TMPOIECChl: CIUIOMETP,
JIBUKCHHE CHApSJIOB, LIEMHbIC, IIecTepéHYaTsle W peMEHHBIE TMepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucTteMbl OTCYETa, UIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0ObI ucceI0BaHMsl IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexoia i \3BMEPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUI C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habnrogenue aABMKEHUS Tena, OPOLIEHHOTO MOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasrienue cCKOpoCTH MpH IBHKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME IyTeW, TPAEeKTOpUN, CKOPOCTEW ABMXKEHUS OJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOIO JIBUKEHUS C II€JIbIO ONPEENICHUsT MTHOBEHHOU
CKOPOCTH.

N3mepenune yckopeHusi npu NpsSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBM)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBUKEHUU.

N3Mepenne  yCKOpeHUs CBOOOJTHOTO naJIcHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

WN3yuenne nBUXKEHUS Tejla, OpPOIIEHHOrO0 TrOpu30HTalbHO. IIpoBepka
THIOTE3bI O TPSAMON MPOMOPLUUOHAIBHON 3aBHCHUMOCTH MEXIY JabHOCTHIO
noJIéTa U Ha4aJlbHOM CKOPOCTBIO TeJa.

W3ydyeHue IBUKEHUSI Tella IO OKPYXKHOCTU C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuoja oOpalieHUs] KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



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

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKH.

Tperuit 3axkoH HproTOHA /U151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOW MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTb YCKOPEHHSI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI W OT reorpaguueckod MUpOThl. JIBHXKEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBast kocMudeckasi CKOPOCTb.

Cuia ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, nBMKymerocs c
YCKOPEHHEM.

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHUKCHHS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue nBUKEHUs TeJl B UHEPUUAIbHBIX U HEMHEPLIMAIBHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenune AByX LWIMHAPOB WIM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

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

PaBeHCTBO CHI, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHSI IOKOSI, KAYEHHSI U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKyMm.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IPU JBMXKEHUHM OpycKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH JBUKEHHS OpycKa Io
HAKJIOHHOM IUTOCKOCTH HA 33JJaHHOE PACCTOSHUE OT €ro MAacChl.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

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

N3mepenne kodduimenta TpeHUs MO BEJIUYHHE YIIIOBOro KoddduimeHTa
3aBucumocty F(N).

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

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. [locTtymarenbHoe W BpallaTelbHOE JIBUKEHUE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTENBHO OCH BpauieHus. llnedo cuibl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHMYECKHE MPOLECCHL: KPOHIITEHH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBHI.

Tema 4. 3akonvl coxXpaneHusn 6 MmexaHuxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTEpUAIbHBIX TOUYEK. LleHTp macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTPa Macc.

WMItynbC CUITbI M ©I3MEHEHHE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umIynbca mMarepuanbHOM TOUkM. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaboTta cunpl Ha MajqoM M Ha KOHEYHOM MepemMelleHuu. | 'paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MaTrepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUM MATEPUATIBHOU TOUKHU.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CuUibl. [loTeHumaneHass >HEprus.
[TorenuuanpHast SHEPTUS YIPYTro AePOpMUPOBAHHON MpyxuHBL. [loTeHInanbHas
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO Iapa (BHYTpU U BHE 1apa). Bropas
KOCMHYECKasi CKOPOCTh. TpeThs KocMuYecKasi CKOPOCTb.

Cesi3p  pabOThl HEMOTEHIHUATbHBIX CHJI C HW3MEHEHHEM MEXaHUYEeCKOU
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHue bepHy/IM U1 HMACAIbHOM JKUIAKOCTH Kak CJIEACTBHE 3aKOHA
COXpaHEHUS MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTUYECKUE MPOLECCHI: IBUKEHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejla MPU COBEPIICHNUN PaOOTHI.

B3auMHbIe TNpeBpalicHUs] KUHETUYECKOM W MOTEHUHAIBHON SHEPIHi IIpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnwie padomeol, npaKmuKym.

M3mepeHne nMiryiibca Teia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATHM, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 10 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TpEHUSI.

Onpenenenue padOThl CWIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznen 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXEHUA MOJIEKYJIsApHO-KuHeTnyeckorn Tteopuun (MKT), ux
ombiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmwKeHHe. XapakTep
JBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenn CTpOeHHs TIa3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



Mozened. Macca u pa3Mmepel MoJekyd (aromoB). KonnuecTBo BelecTsa.
[TocTosinHast ABoraapo.

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

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

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJCabHOM Tra3e C I[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBICHUE U30TIPOIIECCOB: U30TEpPMa, U30X0pa, u300apa.

CBsi3p  MEXIOy [JaBICHHEM U  CPEIHEH KUHETUYECKOM  3HEepruei
MOCTYINATEIbHOTO TEIJIOBOTO JBHXKEHHS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KUHETUYECKOM TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEHEH
KMHETUYECKOU SHEpPruei MocTynaTeIbHOro TeIIOBOIO JIBUKEHUS €€ YaCTHII.

TexHHYeCKre YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuE HaHOMATEPHUAIIOB.

Jlemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

HNuddysus sxuaKocTen.

Mogens onsita lltepHa.

[IputsxeHre MOJEKYJI.

Mopnenu KpucTauInuecKuX peméToK.

HabGnroaenue u rcciieoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

HccnenoBanne mponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHEe MEXKTy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUM IS
TEPMOJIMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHYTpEHHHE napaMeTpshl. [lapameTpsl
TEPMOJUHAMHYECKON CHUCTEMbl KaK CPEJIHUE 3HAYEHUSI BEJIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHUE HA MUKPOCKOITUYECKOM YPOBHE.



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

Mogens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMWI:
ypaBHeHHEe MenpaeneeBa—Kianeiipona U BbIpaXXEHUE [JIsi BHYTPEHHEW SHEPIUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUUd OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Borancienue padboTel 1o rpaduky
mpoIiiecca Ha pV-auarpamme.

Tennonepegaya  kak  cnoco0  M3MEHEHUs ~ BHYTPEHHEW  SHEpPruu
TEPMOJMHAMUYECKON  cuUcTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BElIEeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
TormBa. Pacuér KkoiuMuecTBa TEIUIOTHI NpW  Temonepenade. l[lonstue 006
aanabaTHOM IIpoIiecCe.

[lepBblidi 3aKOH TepMOAMHAMUKU. BHyTpeHHss »sHeprus. KommuecTtBo
TEIUIOTBI W paboTa Kak MeEpbl  W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aauadbara. AGCONIOTHAs TeMIepaTypa.

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

[TpuHumIe! gecTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

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

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCIIOJIb30BaHUEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIUBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadaTuyecKoM pacIlIupeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAECTBHBIX TEIUIOEMKOCTEH BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHACHcaNus. lcmapeHue W KWIMeHHWE. Y eibHAs
TEII0Ta MapooOpa3oBaHusI.

HacelllieHHBIE W HEHAChIIEHHbIE Mapbl. KauecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M AABJIECHUS HACBIIIEHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIIEHHOTO TMapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHAA U OTHOCUTEbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lmaBieHne W Kpuctaim3zanus. YJelbHas TEIUIOTAa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactsxenue u cxxarue. Caur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

TemnoBoe pacmupeHue XUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEprun B Pa3oBbIX MEPEX0OaX.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Kod(phuimeHT MmOBEPXHOCTHOTO HATSHKCHUS.
Kanumsipasie siBinenust. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOILIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermioBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnienue mpy noHM>KEHHOM JTaBJICHHM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITHl C MBUTBHBIMH TVIEHKAMH.

CmaunBaHue.



Kanumnisipabie sBiaeHUs.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHNUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIBJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

W3mepenne aOCOMIOTHOW BIaXHOCTH BO3JAyXa M OIIEHKa MacChl MapoB B
ITOMEIECHHH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

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

Pa3znen 4. DiaekTpoauHaMuKaA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tell U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsan. JlBa Buaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHAJIEKTPUKA W MOJYIPOBOIHUKH.
DJIEMEHTAPHBIN JJICKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS JJIEKTPUUYECKOTO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neficTBue Ha 3JIEKTPUYECKHE 3apsiibl.

HanpsoxkéaHocts  anektpuueckoro  mond.  IIpoOGueiit  3apsn.  Jlunuwm
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MOJsA. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpsbkeHue. [loteHnumaneHas dSHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN AMEKTPOCTATUYECKOrO NOJIA. CBA3b HANPSHKEHHOCTH IOJI U PA3HOCTH
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJIHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUU ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsKeHHOro mo o0bémy 1mapa. Ilonme paBHOMEpPHO 3apsiKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JIMHUN HANpsXKEHHOCTH 3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

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

JIvdnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlusnexkrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOH/JIEHCATOpA.

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

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

YCTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IUIACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmuKym.

OneHka CHJT B3aMMOJICHCTBYS 3aPSKEHHBIX TEJL.

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

N3ydeHne npoTekaHns TOKa B LEIH, COAEPKAIIE KOHAEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsHKEHMST ) pu
IIOCJIEA0BATEIBHOM COCAMHEHNN KOHIEHCATOPOB.

HccenenoBanne paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyuecKuil mox.

Cuna Toka. [TocTOsSTHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hanpsikenue U u D]1C é.

3akoH OMa J1s ydacTKa [EMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBHUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJW ITONEPEYHOIO CEUYCHHS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBin€HHbIX ekTpuueckux meneil. [Ipasuia Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenna.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTh, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJIGKTPUYECKOW Ienu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHWE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUITbl TOKA U HaMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJINHBI,
IUIOLIAM MOMEPEYHOr0 CEUEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TAIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONPOTUBIICHHUSI.

Crnoco0bl coelMHEeHNns UCTOYHUKOB Toka, DJ1C GaTtapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsOKEHUS JJISI  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesna u3MepeHus ammnepMerpa (BoJIbTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu IJ{C raabBaHUYECKOTO JIEMEHTA OT BPEMEHHU
MPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HUCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
TemmnepaTypbl. CBEpXIPOBOIUMOCTb.



DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBEHHass W MNpPUMECHAas  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJUTHYECKAs ITHCCOLUALMS.
Onexrponni. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

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

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPHMEHEHHE: Ta30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, pAPUHUPOBAHUE MENH,
BBIIUIABKA AJIIOMHUHMSL, SJIEKTPOHHASI MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTD COIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB 3JIEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME TPOBOAUMOCTH METAJIJIOB U MTOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAMMOCTD TUO/IA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HaGmronenue amexTposusa.

N3mepeHne 3apsaa OTHOBAIEHTHOTO HOHA.

HccnenoBaHve  3aBUCMMOCTH  COIPOTHBIIEHHS — 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 TIOTPELUTHOCTU U3MEPEHUN (PU3UUYECKUX BEJTUUMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX THNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

WN3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 10 kjacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C KypcamH
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YUECHUEM MEM 0006 HAYUHOZ0
no3HanuA: SBJICHHWE, Hay4yHbId (akT, rumnoresa, (pU3MUecKas BEIWYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboia, runepOosna, ux rpaguku U cBoWcTBa. TpUroOHOMETpUUYECKHE (DYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroUlell cpenbl,
yTuiau3auusg OHOOPraHMYECKOro TOIUIMBAa JUIsl  BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPT U, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: DUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYII,
MOJIb BELIECTBa, MOJISIpHAsh Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyarble KOHCTPYKIIMK), MCTIOJIh30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKOM, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUILMOHEP, TEXHOJIOTUH
MOJIyYE€HUS COBPEMEHHBIX MaTepuasoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJIYTPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. DiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBue IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUOMH. [IpyHIMO cyneprno3unun
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuiia Amnepa, e€ HanpaBJI€HHUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. J[BH>KEHHE 3apsHKEHHOW YaCTHULIbI
B OJTHOPOJIHOM MarHUTHOM mnoJie. PaboTa cuisl JlopeHna.

MaruautHoe nosne B Bemectse. DeppOMarHeTUKy, napa- U TMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC IIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEIH DJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

KaptiHa 7uHHMA  WMHAYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

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

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

JeiicTtBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HabGnrogenue nBM>KeHUs My4YKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexmpomacHumnas uHOYKyYus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOMU
uaaykiuu. OJIC wuHAyKIMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Papajes.
Buxpesoe anekrpuueckoe none. Toku Pyxo.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuo Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOUHIYKINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHA
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM I0JIE
3emu.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

HccnenoBanne 3aBucumMoctd OJIC MHAYKIMM OT CKOPOCTH HW3MEHEHUS
MarHMTHOTO MOTOKA.



IIpaBuiio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOI) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenue MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paznen 5. KoJsieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHMCAHUE.
DHepreTUuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMAaTUY€CKOTO OMTUCAHUS.

Amrmuutyna U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJHOMN
BEJIUYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora koneOanuid. Ilepuon ManbiX CBOOOJHBIX KOJIEOAHMI
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MNPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch kK01e0aTeIbHOro ABYKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHUOJA MaJIbIX KOJeOaHUI rpy3a Ha HUTU OT
aMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuil U 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOaHHI OT COPOTHBIICHHUS.

UccnenoBanne KojebaHuUW TIpy3a Ha MACCUBHOM TIPY)KHUHE C IEJIBIO
dbopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOAHUIX TPpy3a Ha MPYKUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, nPAKmMuKym.



W3mepenune mnepuona CBOOOIHBIX KOJIEOAHMI HHUTSAHOTO W MPYKHHHOTO
MasTHUKOB.

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

M3yyeHue nBMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanre yObIBaHUS aMIUIUTY/IbI 3aTYXaOINX KOJIEOaHUM.

HccnenoBaHre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
ueanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJAEHCATopa ¢ aMIUIMTYA0M CHIIbI TOKA B KOJIE0ATEIBbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACAITBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE KoJie0aHusl. BrIHYyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBI TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CWIIBI TOKA W HANpsDKEHUS MpU PA3IMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJIEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiidi  Tpancopmatop. IlpomsBoacTBo, mnepegadya W NOTpeOICHHE
IIEKTPUYECKOU SHEPTHH.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCEHEBHOM KU3HU.

TexHUYecKue yCTpOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOT0 TOKA, TMHUH JIEKTpOIepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTB 4aCTOThI CBOOOJHBIX KOJEOAHUIN OT MHYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMIUX JIEKTPOMArHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUSI.

Pe3uctop, KaTyumika MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTrO
TOKaA.

Pe3oHaHCc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

VY eTpoiicTBO M MPUHIMIT AEUCTBUS TpaHCPOopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

Nzyuenue tpancopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOp, KATYILIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE GO0JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HUX pacnpocTpaHeHus. llomepeunsie u
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacmpoCTpaHEHHs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeloMJeHHe, MHTephEpeHLUs H
U pakiys.

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

[ITymoBO€ 3arpsi3HEHUE OKPYKAIOIIEH CPEMBI.

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

CBolCTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaX€HWE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[[Ixana 3J€KTPOMArHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHNUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepennu u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHUI pE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro MIpUMEHEHUE.

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

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUE,
pesIOMJICHUE, TTOJspU3anus, Tudpakius, THTephepeHITUsI.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKmMuKym.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpssMONMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cera.
To4eyHbIl HCTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOLIECHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nyueit B mpusme. [ucnepcus cBera. CiiokHBIA cocTaB O€lI0ro CBETa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHbIil yroiyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUS.

ColOuparomie u pacceuBaroimiue JuH3bl. ToHkKas JuH3a. DOOKyCHOE
pacCTOSIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c(epuyeckoil JHH3bI OT €€ F€OMETPUU U OTHOCUTEIBHOTO
IOKa3aTeJs MpeIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xoa Jy4a, MPOMEIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKH W OTpe3Ka MpsIMOM B
COOMPAIOIIMX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Pa3pemaromniast cnocodHocTh. [71a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kkimaccmueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBeta. JudpakiuoHHas pemérka. YCJIOBHE HaOIIOICHUS
[JIaBHBIX ~MAaKCMMYMOB IIpM MAaJA€HUH MOHOXPOMATHYECKOIO0 CBE€Ta Ha
TU(PAKIIMOHHYIO PEIIETKY.

ITonsapuszauus csera.

TexHuueckue yCTpOWCTBA MU TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JIYIIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MPOCBETIICHUE
OTITUKH, BOJIOKOHHASI ONTHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX IIYYKOB YEpE3  IUIOCKOMAPAUIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paK€HUH B JTMH3AX.

Moaenn MUKPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEmETKH.

Habnronenune nudpakiimoHHOTO CTIEKTpa.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHUE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpesioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO PpAcCTOSIHUS OT BellecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS paCcCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 TOJISIPU3AIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenne naTepdepeHIINN JIa3ePHOTO U3IIYYCHUS HA IBYX IIEISIX.

HaOmronenue aucnepcum.

Hab6mronenue u riccnenoBanue AUGPaKIIMOHHOTO CIIEKTpA.

N3mepeHnune IrHbI CBETOBOM BOJIHBI.

[Tonydyenune cnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOUIM AU(PPAKIUOHHOM
PELIETKMY.

Pa3zges 6. OcHOBBI clIeIHAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH.

['panuubl  NPUMEHMMOCTM  KJIacCMYeckoM  MexaHuku.  [loctynarsl
CHEUUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

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

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUeH U UMITYJICOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

Y4eHNYeCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue HUMIyJbCa W DHEPIUM  PEISATUBUCTCKUX 4YacTll (IO
dboTorpadgusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

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

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

dorordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHEHHE
DitamreitHa 11t potoaddexra. «KpacHas rpanuinay pororddexra.

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

BomHoBBIE cBOMCTBa yacTull. Bonnel ne bpoird. JInuna BosHb e bpoins u
pa3Mepbl 00JacTH JIOKaJIM3alUu JABWXKYyIIeWcsa dactuubl. KopmycKymispHo-
BOJIHOBOH Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAILIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEN
['eitzendepra.

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

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBaHnre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYOPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

UccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrossaHoi [lmanka Ha ocHOBe ucciienoBanus hotodddekra.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA Y€Pe3 CBETOIUO] OT HAMPSIHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl 1O KCCIECIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToma
Pesepdopna.

[Toctynater bopa. M3nyyenue u nornomienre (pOTOHOB MPHU MEPEX0ie aToMa
C OZHOTO YPOBHsI DHEPIUHU HA IPYIrOM.



Bunel cniexktpoB. CnekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlasep.

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

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmuKym.

Habnrogenue IMHEH4aToro CuekTpa.

HccenmenoBanne CreKTpa pa3peKeHHOTO aTOMAPHOIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,.

Hyxnonnast mogens sanpa [eiizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aubda-pacnaja. DNEKTPOHHBIA M TO3UTPOHHBIA OeTa-
pacnan. I'amma-usiyyeHue.

3akOH pPaAUMOAKTUBHOTO pacnaja. PaaunoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHHs. BIusHME paTMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN POH n3inydenus. JJozumerpusi.

DHeprus CBs3M HYKJIOHOB B sigpe. SAnepHbie cuibl. Jlepekt macchl sipa.

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

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJIbHbIE B3aUMOJIECUCTBUSA. bapuoHBI, ME30HBI UM JICNTOHBI.
[Ipencrasnenne o CtanaapTHO Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

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

EnuHcTBO PU3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpouCcTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI peakTop, TEPMOSIEPHBIN peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HAHCHask TOMOorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust 0eTa-4acTUl] aTFOMUHHAEM.

Pa3zgen 8. DieMeHTBI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHOMHUHU. [IpUMEHMMOCTH 3aKOHOB (U3UKH JUISI OOBSICHEHUS TPHUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HccieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIbI, PAAOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHMSI.

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

ConHeyHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTounnk sHeprun CoiHIa U 3BE3 .

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMma «CreKTpaibHbIN KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEILHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTA. BHYTpEeHHEE CTpOeHHE
3BE311. COBpEMEHHBIE MPEICTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.

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

Bcenennas. Pacmmmpenne Beenennoit. 3akon Xa00ia. Pazberanue rajgakTuk.
Teopus bonpioro B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€3qHOr0 HEOGa HEBOOPYXKEHHBIM TJIA30M C HCIOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIs1 OTIPE/IeTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
HAa KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus WU SIPKUE
3BE3/ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3AHBIX
CKOIUICHUU.

Pu3nvecKuil NPaAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIUYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITHYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, HCCIEIOBAHWUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKHMX  paszleinax «YUYEHUYECKUU  OKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYM).

O06o01maromiee NOBTOPEHUE.



O0o0uIeHNEe U cUCTeEMaTU3alus COJEp KaHUsl pa3lesioB Kypca «MexaHukay,
«MonekynspHas puznka U TepMOIUHAMUKA», « DIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnka», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B 3KOHOMHUYECKOM, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHMUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, posib GU3NIECKON Teopur B (POPMUPOBAHUU MPEICTABICHUN
0 (u3NUYECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KApTHUHBI MUpa B 00OILEM pAY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPIKATEIBHBIX MEXKIIPEIAMETHBIX CBSI3€l ¢ Kypcamu
MaTE€MaTUKH, ONOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
nO3HaHuA: ABICHHUE, HAay4YHbId (DAKT, rumoresa, (pu3MvecKkas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, OHKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelUIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHYECKHUE
(yHKUHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO. BEKTOPHI M WX MPOEKIUU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIMNA. [Ipu3Haku mNOMOOMST TPEYTrOJBHHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpoOJE, KoJieOaTenbHbIE
JNBWKEHUS B JKMBOM TPUPOJE, SKOJOTMYECKHE PUCKH TpH MPOU3BOJCTBE
AJIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEW  Cpensl,
yIbTPa3BYKOBasg JUArHOCTUKA B MEJUIIMHE, ONTUYECKUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAININYECKAs! CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAIUIMYECKON PpEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
3NIeKTpoBUTaTeNb SIKOOM, reHepaTtop MEepeMEHHOTOo TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONepeay, 3J1€KTPOJABUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anteHHa, TtenedoH, CBU-meub, ynabTpa3ByKOBas JUArHOCTHKA B TEXHUKE,



NPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
IPUEMHHKH, sJIEPHAsA DJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATBI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbl OCBOCHHUS Yy4yeOHOro mpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCUIUpPEHHE >KHU3HEHHOTO
OMbITA U OMNbITA AEATEIBHOCTU B IPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh  TPAXKJAHCKOM  TMO3UIMH  OOYYalOIIErocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPATUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOlIecTBa, Y4YacTBOBaTb B CaMOYIpaBlIE€HWH B  00Opa30oBaTEIbLHOM
OpraHu3aluy;

e YMEHHE B3aUMOJCUCTBOBaTH C  COLMAIBHBIMU  HWHCTUTYTAMU B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU NESTENBHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUNCKOU TpaKIaHCKOH WUJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUXKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(opMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3TUUECKOTO MTOBEICHUS;

e CHOCOOHOCTH OLICHMBATHh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEILICHUS,
OpPUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBbI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETHYECKOE OTHOIICHHWE K MHPY, BKIIOYAsg JCTETUKY HAYYHOIO
TBOpPYECTBA, MPUCYIIETO PU3HMUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOOP Oymymiel mpodeccuu U peann30BbIBaTH COOCTBEHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHI0O W CamMOOOpa3OBaHUIO B
o0nacTi GU3HKHU Ha TPOTSHKEHUU BCEH KU3HH.

IKOJOI'NYECKOI0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX TPOoOIIeM;

IUIAHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH HKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHWE IEHHOCTH HAy4YyHOH AEsATENbHOCTH, FOTOBHOCTH B IpoLiEcce
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENFHO  (OpMyIHMpOBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bU3NYEeCKUX SIBICHUSIX;

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

BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH PabOTy B  YCJIOBHSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBbIe ucciaeaoBarejbCKHe AeHCTBUA:

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMU U METOJaMHU
buznueckoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB peIieHus 3amad  (pU3HIeCcKOoro
COJIEpKaHMsl, IPUMEHEHHIO PA3JIMYHbIX METOJIOB ITO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIpPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3INYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIe TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIACTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3y €€ pEIIeHUs, HaxXOIUThb ApPTryMEHThl A
JIOKA3aTeNbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEILICHHS 3a/1aud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaTEIbHOM
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUH PUBUKH;

JlaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HaHMS MO (QU3UKE B TNPAKTUYECKYIO OO0JIaCTh
KA3HEICATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTAaTh HOBBIEC UJIEH, NIPEJIaraTh OpPUTMHAIBHBIE MOJXO0/IbI U PELICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJE€Th HABbIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOTO COIAEPIKAHMS
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOWUCK,
aHalln3, CHCTEMAaTU3allMi0 M HUHTEPIPEeTalni0 MHPOpMALUU pa3IHuHBIX
BUJIOB U (hOpM Ipe/ICTaBIICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTM B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PEeCcypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIITMOHHOW O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popmaTax c
yu€TOM Ha3HayeHHs: WHGOPMalUMU M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIHU3aIIH.

KoMMyHHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3UKH M BO BHEYPOUYHOMH
JeSITEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHIMBUIYAJIbHON padoThI;

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

OPUHUMATh II€JIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
NEHCTBUIM, pacpeeNsaTh posid ¢ y4€TOM MHEHUM YJaCTHUKOB, 00CYX/I1aTh
pe3ysIbTaThl COBMECTHON padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHJbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE TPOEKTHI, OLIEHWBATh HJEU C TO3UIMH HOBH3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyallusiX,  MOPOSBISATH  TBOPYECTBO M BOOOpakeHHWe,  OBITh
WHUIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO  OCYIIECTBIIATh  ITO3HABATENIBHYIO  JESATENBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBIATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPaKTUYECKONW padOThl ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUH;

JlaBaTh OLICHKY HOBBIM CHUTYaIIUsIM;

pacliMpATh paMKUM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTCHUM;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIMH B 00JIacTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOW pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JIECTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

WCIIOJIB30BaTh TPHUEMBI pediekcuu il OICHKHA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATh PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E pPEe3yJIbTAaTOB
JICATEIILHOCTH;

MPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHMMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU aHAJIW3€ pPE3yJbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOmero o0pa3oBaHus y O00y4YaroIIUXCs

COBEPIIECHCTBYETCS AMOLMOHAJIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HYMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBAHUS, BKIIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHUKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHUE JIEHCTBOBATH, UCXOJIA U3
CBOHMX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHUMATh  AMOIIMOHAJILHOEC
COCTOSIHUE JPYTHX, YYWUTHIBATh €ro TMpPH OCYIICCTBICHHWH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTHh  BHICTPAWBAaTh
OTHONIICHHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarb KOHMIUKTHI.

[MPEAMETHBIE PE3VJIbTATDBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECCKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OINUCATENbHON, CHUCTEeMATU3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIMH  (QU3UYECKON TEOPpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (PU3UUYECKON TEOPHUH B
dbopMHUpOBaHUU MTPEACTABICHUN 0 (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeied (u3ndeckux Teln U
IPOLIECCOB (SIBJICHUI): HWHEpLHUANbHAs CHUCTEMA OTCYETA, AOCOJIIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TmMajJieHue, abCoJIOTHO yhopyras nedopmanus, abCONIOTHO
yrIpyroe u abCONMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICINIU ra3a, KUIKOCTH
U TBEPAOrO (KPUCTAIIMYECKOTO) Tela, UACATbHbIN ra3, TOUCYHBIN 3aps/l,
OJTHOPOJHOE JJIEKTPUUECKOE TI0JIE;

pasznyath yCJOBUSl (TpaHUIIbl, O0JACTH) MPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOLECChl U  SABJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [anumes mJis CKOPOCTH W TEepeMeElIeHUs,
3akOoHbl HprOTOHA, npUHLMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOMN
SHEPIruM, CBsI3b PabOTHI CUJIBI C U3MEHEHUEM MEXaHUYECKOW SHEpPTruu,
yCIIOBUSI PaBHOBECHS TBEPJOTO Teia), MPU OSTOM HUCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB: MpeoOpa3zoBanuii ['anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJIbca U
MEXAHUYECKON SHEPrUuH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojoxkeHuss MKT wu 3akoHBI MOJIEKYJIsApHOW (U3UKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] WJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOU HDHEPrUEer TEIJIOBOTO JBWKEHUS W KOHUEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHENM KHHETUYECKOU
DHEPTUEU TEIJIOBOIO JIBMKEHUS €r0 YacCTHUILl, CBA3b JIABJICHUS UIACAIBHOTO
raza C KOHUEHTPAMEW MOJIEKYJl W €ro TEMIIEPATypOW, YPAaBHEHHE
MenpaeneeBa—Kianeiipona, mnNepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTEeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 Menaeneea—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SBJICHUS, HCIOJIbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJMHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKO0H Kynona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYNEPIO3UINH 3IEKTPUUECKHUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBHMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)X€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
ey WU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apazes A1 31eKTPoIu3a);

ONMKCHIBATh (PUBNYECKHUE MPOLIECCHl U SIBICHUS, HCIOJb3YysS BEIWYUHBI:
IIEPEMEIICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEll, CUJIa,
MOMEHT CHWJIbI, JaBJEHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas dSHEprus, padoTa CUIIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIAa YIPYTOCTH, CHJIA TPEHHUs, MOIIHOCTD,
DHEPrus B3aUMOJEHUCTBUS Tena ¢ 3eMi€éil BOMM3M €€ MOBEPXHOCTH,
3HEeprus ynpyrod naedopmanuy NPYKHUHBI, KOJMYECTBO TEIUIOTHI,
abcoyIoTHAsI TeMIieparypa Tena, paboTa B TE€pMOJMHAMUKE, BHYTPEHHSSA
SHEPrus WACAIBHOIO OJHOATOMHOIO Tra3a, paboTa HIealbHOrO Tasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TENMIOBOTO
JBUTATEJIS; IEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPSHDKEHHOCTh  TOJIS1 TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo 11apa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHIMAI 3JIEKTPOCTaTUYECKOTO MOJIH,
Pa3HOCTh  IOTEHIMAJNOB, JJEKTPOABWKYyLIas CWja, CWiIa  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C IMOCIEAOBATEIbHBIM H
napaJyieIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHSI AIEKTPUUECKOTO MO
KOHJIEHCATOpa;

OOBSACHATb  OCOOEHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SBJICHUM:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHE YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBIXKeHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHAEHCALWs, IUIaBJICHUE U KPUCTAJUIM3aLusl, HallPaBJIEHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOJNUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (hM3MUECKOI BEIMUUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  ITOM
KOHCTPYHpPOBATh YCTaHOBKY, (PUKCHPOBATH pE3YyJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MYECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHNH, JENaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ WM3MEpPEHUs, OLIEHUBATh A0COIIOTHBIE U
OTHOCUTEJIBbHBIE ITIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: IJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IIOJIyYCHHBIE PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0ro1aTh ImpaBuiia 0€30MacHOr0 Tpyla IpU MPOBEAECHUH HCCIIEI0BaHUN
B paMKax yd4eOHOro OJKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJayd C SBHO 3aJlaHHOM M HEABHO 3aJIaHHOM
(bu3MYEeCcKOl MOJENbI0: Ha OCHOBAHWM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumeld TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OpPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl MNpH UCHOJIb30BAHUM MAaTEMaTUUYECKHMX METOOB
peuieHus 3a1ad, MPOBOJANUTH PacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATh METOJbl PEIICHUS C
Y4ETOM IMOIYYEHHBIX PE3YJIbTATOB;

pemaTth KayeCTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HBIX pa3leNoB Kypca (PU3MKH, a TaKKe UHTErpaluu 3HAaHUM U3 IpyTrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3MYECKUE SBICHUS;

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

OPUBOAUTH TMPUMEPHl BKJIAJAa POCCUWCKMX M 3apyO€kKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBATh U OLIEHUBATh MOCJIEICTBUS OBITOBOM M MPOU3BOACTBEHHOMN
NEeSATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MYECKUMHU NpOLEcCaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHNN, @ TAKKE PasyMHOM HCIIOIb30BAHWU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pPa3BUTHS YEJIOBEYECKOIO
00I11eCTBa;



NPUMEHATH pa3jMyHble COCOOBl paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM Il TIOHMCKA, NepepabOTKU M NIPEIbsABICHUS Yy4yeOHOUW WU
HAy4YHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYUYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHYECKU
aHAIM3UpOBaTh  MOJy4daeMmMylo  HMH(pOpMalMiO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWKW B  Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U y4eOHO-UCCIIET0BATENLCKUX padoT;

paboTaTh B TpyHNe C MCIOJIHEHUEM pa3jIMYHbIX COIMAJIbHBIX POJIEH,
IUTAHUPOBaTh pabOTy I'PYyMNIIbl, PAlMOHATIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyalMsIX, aJIeKBAaTHO OIICHWBATHh BKJAJ] Ka)XXJOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE PAaCCMAaTPUBAEMON MTPOOIEMBI;

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

K xoniy oOyuenuss B Il kaacce npeaMeTHbIC pPe3ysibTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHUMATh pPOJb (U3MKK B  DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NeaTeIbHOCTH YeIOBeKa, POib U MECTO
(GU3MKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeJNOBE€Ka W JaJIbHEWIlIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTETFHON M MPOTHOCTUYECKON (GYHKIUN (puznueckod Teopuum —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢bu3uKky, poib (puzmyeckol Teopurn B (OPMHUPOBAHUHU MPEACTABICHUIN O
(bu3nUecKoil KapTHHE MHUpPa, MECTO (PU3MUECKOW KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTaBICHUI O IPUPOLE;
pa3iauuaTh YCJIOBUS NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M OJIHOPOJHOE
MarHUTHOE MOJIs, TApMOHUYECKUE KOJeOaHUsl, MAaTEMaTUUECKUN MasiTHUK,
WJICAJIbHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIbHBIN
KoJie0aTeNbHbBIN KOHTYp, TOHKas JIMH3a, MO/ aTOMa, aTOMHOTO Si7jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHULbl, 00JIaCTH) MPUMEHHUMOCTH (PUIUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTrpaHUYEHHOCTD UCITOJIb30BAHUS YAaCTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AIEKTPOMATHUTHBHIE MPOLECCHl U SBJICHUS,
UCIIOJB3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUAIIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAyKuuMH, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JEMEHTE OJJIEKTPUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHHUSI  CUJIBI  TOKa,  TOCTyJaThl  CHEIUaJbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUSI, UCTIONIb3YS
MOJIOKEHUS!  KBaHTOBOM  (u3uku  (ypaBHeHHEe  OWHINTEHHA IS
dororddexra, mepBeld U BTOpoW mocTynatel bopa, mpuHIUD
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YHCEN W 3HEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacnaia);

OMUCHIBATh (PU3NUECKUE TPOIECCHl U SIBJICHUS, MCIOJIb3ys BEIWYWHBI:
HaMpsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTATUUECKOTO
MoJIsl, Pa3HOCTh IMOTEHIMAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABUKYIIAS CUJIAa CAMOMHAYKIHWH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA UMIMYJbC, TOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHUIbI, SHEPrUs W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U S1Pa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHYKIIMS, CAMOWHYKIMS, PE30HAHC, HHTep(epeHIIUs
BOJH, Audpakius, JUCIIEpCUs, T[OJHOE BHYTpPEHHEE OTpa)xKeHue,
dbortoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHIUIBI CIEKTPATLHOTO
aHanun3a u paboThI Ja3epa;

OTPENEIATh HAMPABJICHUE WHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH M300paKeHUE, CO3aBaEMO€E IJIOCKUM 3€pPKajiOoM, TOHKOM JIMH30,
Y PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATAOIIME ACTPOHOMUYECKUE TOHATHUS, TEOPUU H
3aKOHBI JIJI1 aHalu3a MW OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CHUCTEMAX, B MEKTaJTaKTUUYECKOU
cpeje; ABMKEHHUS HEOCCHBIX TeJl, IBOIONNHM 3BE3/] M BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
WCIIOJb30BAaHUEM TMPSAMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATh
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW 3aBUCHMOCTH



¢usznyeckux BeMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEeHHUH, JenaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIICIOBAHMS,

MPOBOJUTH KOCBEHHbIE M3MEpPEHUS (PU3NYECKUX BEIUYHUH, MPU STOM
BBIOMpPATh ONTHUMAJIbHBIA METOJlT U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
MPOBOAUTH OMBITHI O MPOBEPKE MPEITI0KEHHON THIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U JelaTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTKCHIBaTh METO/bI OTYYEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU HUCCIICIOBAHUI
B paMKax ydeOHOro »HKCIHEpPUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pelar pacy€THhIC 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbI0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢usznyeckue MOJENH, OTBEYarolMe TpeOOBaHUSM 3a/ladd, NPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUMN
OpU  WCIONB30BAHMM MAaTEMATUYECKUX METOJOB PpEUICHHsS 3ajad,
POBOANUTH PAcu€Thl HA OCHOBAaHMH MMEIOIIUXCS TaHHBIX, aHAJTM3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEHICHUS C YUETOM MOJIYyYEHHBIX
pe3yJIbTaToB;

pelaTth KadecTBEHHbIE 3a/auyd, TpeOylolle MNPUMEHEHHUs] 3HAHUW U3
pa3HBIX pa3aeNoB Kypca PU3UKH, a TAKKE WHTETPAIUN 3HAHUN U3 IPYTHX
IPEIMETOB EeCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIEHUI ¢ OOPOi Ha N3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCTIONBb30BAaTh TEOPETUYECKHWE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHIIUATIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

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

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOIACTBEHHON
JESITEIbBHOCTH 4YeJIOBEKa, CBA3aHHOM C (PU3MYECKUMH IpOLieccaMu, C
MO3UINI 3KOJOTHYEeCKON 0€30MacHOCTH, MPEACTABICHUH O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, & TAKXKE Pa3yMHOM HCIOJB30BaHUHU JOCTHXKEHUN



HAyKM M TEXHOJOTMHA JUIs JaJbHEUIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMIECKOTro
COJEP)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH(DOPMALIMOHHBIE
TEXHOJOTHM JJii TIOMCKA, TepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMalK, CTPYKTYPUPOBAHUSI U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX HMCTOYHUKOB, KPUTHUECKU
aHAJIM3UpOBaTh  MOJy4YaeMyr  HMH(OpMalMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJli3a UCTOYHUKA HH(POPMAIIUH;

MPOSIBIISTH OpraHU3aIMOHHBIC U MO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUHW B Ipoliecce
BBITNIOJTHEHUSI IPOEKTHBIX U yUEOHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TPYMIE C HCIOJIHEHHWEM pA3IMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIATH ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHWBATh BKIJAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIBI B pEUICHHE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyaylien npohecCUuOHAIBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Konrpoabubie  IIpakTuueckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pasnen 1. HAYUHBIM METO/ ITO3HAHUS ITIPUPO/IBI
1.1 Hayunblii MeTOT TO3HAHUS TPUPOIBI 6 bubmmorexa [TOK
' A A prpon https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 6
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
. K 1 1
21 HHeMaTIiEa 0 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22 | Jumawika 10 https://m.edsoo.ru/f16b68d7
" bubnuoteka [JOK
23 Cramika Teéproro Tena . ! https://m.edsoo.ru/f16b68d7
bubmuorexa [JOK
. 1
24 3aKOHBI COXPAHEHHUSI B MEXAHUKE 10 hitps/m.cdsoo.ru/f16b68d7
Hroro no pazneny 35
Paznea 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
bubmuorexa [JOK
. i 1 1
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 5 hitps/m.cdsoo.ru/f16b68d7
bubmuoreka [JOK
3.2 Tepmoannamuka. TermnoBbie MalIMHbI 20 1 hitps://m.cdsoo.ru/f16b68d7
3.3 ArperatHble cocTosiHUS BeniecTBa. Da3oBbie 14 1 bubnmoreka [JOK




TIEPEXOJIbI https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Pa3nen 4. JIEKTPOIUHAMUKA
bubmuorexa [JOK
41 ISKTpHIECKoe Mole 24 https://m.edsoo.ru/f16b68d7
4.2 [TocTOAHHBIN NEKTPUUECKUN TOK 24 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
4.3 Toxu B pasnuambIx cpenax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Paznen 5. PUBMYECKUN TIPAKTUKYM
. bubmuorexa [JOK
> Pr3HIECKHI IPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmoreka [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudgpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. 9JIEKTPOJIUHAMMUKA
bubmuorexa [JOK
L1 Marnurioe none 7 https://m.edsoo.ru/39859f1
bubmuorexa [JOK
1.2 1
UICKTPOMAHHTHAS HHAY K 8 https://m.eds0o.ru/39859ef1
Hroro no pazgeny 15
Pa3nen 2. KOJIEBAHUWS 1 BOJIHBI
bu6mmorexa [IOK
2.1 M
CXAHIICCKAC KONCOAIS 8 https://m.eds00.ru/39859ef
bu6mmoreka [IOK
2.2 1
DNeKTPOMarHUTHHIE KONEOaHUS 0 https://m.eds00.ru/39859¢f1
)3 MexaHu4ecKue U AIEKTPOMAarHuTHBIE 3 | bubnuotexa [JOK
’ BOJIHBI https://m.edsoo.ru/39859¢f1
2.4 Onruka 16 1 bubmorera [JOK
https://m.edsoo.ru/39859¢f1
Uroro no pazgeny 42

Pazzea 3. OCHOBBI CIIEIIMAJILHON TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuosst CTO

3

bu6mmorexa [IOK
https://m.edsoo0.ru/39859ef1

Uroro no pazgeny




Paznesn 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckynsipHO-BOJTHOBOH AyaJIN3M 12 1 bubmorexa LOK
' PHYCRYIp Y https:/m.edso0.ru/39859f1
bu6mmoreka [IOK
4.2 (o) 3
1SHKa aroma https:/m.edso0.ru/39859f1
43 ®du3uKa aTOMHOTO S/Ipa U 3JIEMEHTapPHBIX 3 bubnuorexa [JOK
) YacCTHUI] https://m.edsoo.ru/39859¢f1
Hroro no pazneny 21

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 10 https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 10
Pasnen 6. PUSHUECKHM MPAKTUKYM
. bubnuotexa [JOK
61 usiHeckiit MpaKTHiyM 14 14 https://m.edsoo.ru/39859f1
Hroro no paszneny 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 14




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTnuyeckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
! ®wusuka — pyHAaMEHTATFHAS HayKa O | Bbu6motreka [JOK
pUpoLE https://m.edsoo.ru/1beef346
) Hayunslit MeTO IO3HAHUSA U METOABI | bubnuoreka [IOK
UCCIIeIOBaHMS (PU3NICCKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOpHs B MpoOLIECcCe
P P P bubnuoreka [{OK
3 Mo3HaHus pupoabl. Habmonenne u 1
https://m.edsoo.ru/34c49931
9KCIIEPUMEHT B (pH3uKe
4 Crioco6b1 u3MepeHus (PU3NIECKUX | bubnmnoreka HOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCOIOTHAs U OTHOCUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f18fda3
BEITUYUH
MonenupoBanue B ¢puzuke. Poib u
6 MecTO (U3UKU B GOPMUPOBAHUU 1 bubmuorexa [IOK
COBPEMEHHOM HAYYHOUM KapTHHBI MHPA, https://m.edsoo.ru/eabbded1
B MPAKTUYECKOU JIEATEITLHOCTH JIIOICH
Mexanunueckoe aBuxeHue. Cucrema
7 orcuera. OTHOCUTEIBHOCTD 1 bubnunorexa LIOK
MEXaHU4eCcKoro apuxeHus. [Ipsmas u https://m.edsoo.ru/e9a52{02
oOpaTHas 3a/1aul MEXaHUKH
8 Paaunyc-BekTop MarepuanibHOM TOYKH, 1 bubmmoreka [JOK




€T0 IMPOCKIMKU HAa OCH KOOpAMWHAT.

Tpaekropust. [lepemenienune. CKOpocTb.

Hx npoexknuu Ha OCH KOOpAWHAT

PaBHOMepHOE NIpsMOJIMHEHOE
neuxenue. ['paduueckoe onucanue

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

bub6nmoreka [IOK

? PaBHOMEPHOTO MPAMOJUHEHHOTO https://m.edsoo.ru/89ba7190
JIBIDKECHUS

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

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

12 MIPSAMOJIMHEMHOTO IBU>KEHHUS C bubmmorexa LIOK

https://m.edsoo.ru/b7560bbf
MOCTOSTHHBIM YCKOPEHUEM
CBobosHoe nmajieHue. Y CKopeHue

13 C¢BOOOIHOTO MaeHNA. 3aBUCUMOCTD bu6nunorexa LIOK
KOOPAHUHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/f738109¢
BPEMEHH U UX rpaQuKu

14 JIBukeHue Tena, OpOIIeHHOTO O] bubmuoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4£5
KpuBonuneliHoe nBuxeHue. /[Brxxenne
110 OKPY>KHOCTH. YTJIOBasl U JIMHEWHAs

15 ckopocTs. [Iepuon u yacrora. bubnmorexa LOK

https://m.edsoo.ru/33196fbe
[lenTpocTpeMUTENBHOE U MIOJTHOE
YCKOpEHHUE
16 KonTtponbHas pabora o Teme bubnmorexa LHOK

https://m.edsoo.ru/1242f32¢




"Kunemaruka"

IIepsblit 3ak0H HproTOHA.
WuepunanpHble CUCTEMBI OTCUETA.

bubnunorexa LIOK

17 [Tpuniun oTHocuTenpHOCTH ["anues. https://m.edsoo.ru/5a9%¢4a64
HewnHepuuanbHble cCCTEMBI OTCUETA
13 Cuita. PaBHOIEHCTBYIOIIAS CHJIA. bubnmoreka [JOK
Bropoii 3akon HetoTona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopeiicteue ten. Tpernit 3aKkoH bubanorexa [JOK
Hrrotona https://m.edsoo.ru/57dbas505
[Ipunuun cynepno3unuu cuil. Pemenune Bu6morexa LIOK
20 3a/1a4 Ha IPUMEHEHNE 3aKOHOB
https://m.edsoo.ru/bdf997fb
Hprorona
3aKOH BCEMUPHOIO TATOTEHUS.
21 OKBHUBAJIEHTHOCTh IPABUTAIMOHHON U bubnmorexa OK
. https://m.edsoo.ru/9aba2b0a
MHEPTHOM Macchl
2 Cuita TS)KeCTH U YCKOPEHHE bubnmnorexa [JOK
CBOOOJTHOTO TIAJICHUS https://m.edso0.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
3 HCKYCCTBEHHBIX CITYTHHUKOB. [lepBas bubmuoreka [IOK
KOCMHYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/1 1abfa0a
Kennepa
bubnunorexa LIOK
24 Cua ynpyrocti. 3axon I'yka. Bec rena https://m.edsoo.ru/Oae2cd84
Cuna tpenus. [Ipupona u BubI cun bu6muoreka [JOK
25 TpeHus. JIBUKEHUE B KUAKOCTH U rase C https://m.edsoo.ru/1fa86499
Y4ETOM CUJIbI CONIPOTUBIIEHUS CPE/IbI https://m.edso00.ru/2cb29676
26 Hasnenue. 'unpocraruueckoe bubnuoteka [JOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad




AOCOJFOTHO TBEPIOE TEIIO. bubnmnoreka HOK
27 [TocTynarensHOE U BpalaTeibHOe bubmuoreka [JOK
JIBHJKEHUE TBEPOTO TEa https://m.edsoo.ru/2b95d57e
73 MOMEHT CUJIbl OTHOCUTEIIBHO OCH bubnuorexa [JOK
BpauieHus. [1inedo cubl https://m.edso00.ru/653d3459
CrnosxxeHue cuil, IpUI0KEHHBIX K
29 TBEepAOMYy Teny. LleHTp Tsokectu Tena. Bu6mmoteka [JOK
VYcioBus paBHOBECHUS TBEPIOIO TEJA. https://m.edsoo.ru/9aa79a7d
Buasl paBHOBecus
bubnunoreka LIOK
30 Pemerre saxa< https://m.edsoo.ru/dc1caacO
31 KonTtponpHast pabora o Teme Bbu6moreka [JOK
"Iunamuka. CtaThka TBep10ro Tena" https://m.edsoo.ru/9f5a574¢
HNMnynsc MaTepuanbHOU TOUKH,
1 CHUCTEMBI MaTepHAIIbHBIX ToueK. LleHTp bubnmnorexa [JOK
Macc CUCTEMBbI MaTepUaIbHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o IBMKEHUHU LIEHTPa Macc
NMiynbC cuilbl 1 I3BMEHEHHE UMITYJIbCa
33 Temna. 3aKOH COXPaHEHUsSI UMITYJIbCa. bubmmorexa [TOK
https://m.edsoo.ru/13f0a221
PeakTnBHOE OBIKEHIE
MoMeHT uMItysbca MaTepUaIbHON
34 Touku. [IpencraBienue o coxpaHeHUn bubmuoreka [IOK
MOMEHTa UMITyJIbCa B IIEHTPAJIbHBIX https://m.edsoo.ru/d6532eb9
TTOJISIX
bubnunorexa LIOK
35 Pemerue 3anau https://m.edsoo.ru/f7706d63
36 Pabota cuiipl Ha MaJIOM M Ha KOHEYHOM bubmuorexa [{OK

nepemeniennn. [ padpuueckoe

https://m.edso00.ru/913974c7




MIPEICTABJICHHE PAOOTHI CHITBI.
MorHocTs CHJIBI

Kunernueckas sneprus. Teopema 06

37 W3MEHEHNN KHHETHUECKON YHEPTUH bubmorexa LOK
. p https://m.edsoo.ru/9a5e2e74
MaTepHaITbHOU TOYKH
IToreHinanpHble U HEITOTEHIIUAILHBIE
38 cuisbl. IloTeHnmanesHaas sHeprusa. Bropas buGnuorexa [IOK
' priti. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbst KocMUYecKast CKopocThb. CBS3b
paboThl HEMOTEHIIUATBHBIX CHJI C
39 A3MEHEHNEM MEXAHNYECKON DHEPTUU buGnuorexa [IOK
p https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON dHEPTrUun
Yupyrue u gHe W€ CTOJIKHOBEHUS.
40 vy EIZ]II;GHI/IG Beynﬂp }.]I'IFJ'II/I JIST UAeaIbHON bubnuorexa [IOK
P PHYJII AU B hitps://m.cdsoo.ru/f30f43b6
SKUTKOCTH
41 KonrtpomnsHas pabota no Teme "3aKoHbl bubmuoreka [IOK
COXpaHEHHUs B MEXaHHUKe" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacraBiieHUI 0 IPUPOJIE
P PP bubmmoreka IIOK
42 TermnoThl. OcHoBHEIE nToNI0keHUsT MKT.
https://m.edsoo.ru/b0a4445f
Juddysus. bpoyHoBckoe ABHKEHHE
CtpoeHue ra3000pa3HbIX, KUIKUX U
43 TBEPALIX TEJI. XapakTep IBWKECHUSA U bubnmorexa LOK
P L P p https://m.edsoo.ru/c44d02e2
B3aMMOIEHCTBHUSA YaCTHUI] BELIECTBA
Macca u pa3Mepsl MOJIEKYT (aTOMOB).
P P ya ( ) bubmuorexa [JOK
44 KoymuecTBo BemecTBa. IlocTossHaas
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TermnoBoe paBHOBECHE. bubmmoreka [JOK




IlIkana Lenbcust

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

46 Pemenue 3agau bubmorexa [IOK
https://m.edsoo.ru/1531abas
. bu6nmoreka [IOK
47 Uneansublii ras. 'a3oBble 3aK0HEI hitps-//m.cdsoo.ru/1deb2367
43 VYpaBuenue Menaeneena-Knaneiipona. bubmuoreka [JOK
Pemenue 3amau https://m.edsoo.ru/8d12¢328
49 AOcouoTHas TeMriepaTypa. 3aKoH bubmmoreka [JOK
JlanpTOHA https://m.edsoo.ru/14e02d 1f
50 H3onponeccel B uaeanbHOM rase ¢ bubnuoreka [IOK
NOCTOSTHHBIM KOJMYECTBOM BEIIICCTBA https://m.edsoo.ru/68878d51
I'padpuaeckoe nmpencraBiaeHue Bu6morexa [IOK
51 M30IIPOIIECCOB: U30TEPMa, U30X0pa,
https://m.edsoo.ru/1344327b
u3obapa
bubmmoteka IIOK
52 Octosroe ypasierine MKT https:/m.edso0.ru/c8094721
bu6nmorexa LIOK
>3 Pemerue 3anau https://m.edsoo.ru/10265a05
CBs13b a0COTIOTHOI TeMnepaTypbl
TEPMOJIMHAMUYECKOIN CUCTEMBI CO
54 CpeHEel KHHETHYECKON dHEpruen https://m.edsoo.ru/c38af875
MOCTYIATEILHOTO TEIMJIOBOTO JIBIKCHHS
€€ yacTuil
55 O06o0meHre U cucTeMaTr3aIus 3HaHUH bubmuoreka [{OK
o teme "OcHoBel MKT" https://m.edsoo.ru/09d 12fd8
56 KonTponbhas pabota no teme "OCHOBBI bu6muoreka [JOK
MKT" https://m.edsoo.ru/13adad59
57 TepMoauHamMuyeckasi cuctema. 3ajjanue but6mmoreka [IOK




BHeIIHUX ycioBuil 1t TJ[ cuctemsl.
Bnemnue v BHyTpeHHUE TapaMETPHI.
[Tapamerpsr T/] cuctemsl Kak cpegHue
3HAYCHUS BEJINYMH, OIIMCHIBAIONIUX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

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

Hy.]'ICBOG Ha4yajl0 TCpMOJAUHAMUKU.

bub6nmoreka [IOK
58 Camonpoun3BoJibHas peslaKca T
MONpOM3BONBHAs penakcata T/L https://m.edsoo.ru/8ec51210
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mojenb uieaqbHOro ra3a B
bubnuoreka [{OK
59 TEPMOJUHAMUKE. Y CIIOBUS
5 https://m.edsoo.ru/29355001
MIPUMEHUMOCTHU 3TOM MOJIEITU
60 VYpaBuenne Menneneesa-Kianeiipona u bubmmoreka [JOK
BBIPAKEHHE JIJIs1 BHYTPEHHEHN SHEpruun https://m.edsoo.ru/bal178d0
BrIpaxxenue 111 BHyTpEHHEH SHEPTUH
61 OJTHOATOMHOT'0 UIIEAJILHOI'O Ta3a. bu6mmoreka IIOK
KBazucrarndeckue u HeCTaTUYECKHE https://m.edsoo.ru/acScacl5
MPOIIECCHI
OnemeHTapHas paboTa B
& TepMoanHaMuKe. Beraucienue padoTs bu6nunorexa LIOK
no rpaduky mnpouecca Ha pV- https://m.edsoo.ru/741d5738
JIuarpaMme
Tennonepeaada Kak crnoco0 U3MEHEHUs
63 BHyTpeHHel sHepruun T/l cuctemsl 6e3 bubmmorexa [IOK
yIP P https:/m.eds0o.ru/3d734561
COBepIUIeHHS pabOTHI
64 KoHnBek1ysi, TennonpoBoaHOCTb, bubmuoreka [JOK
HU3JIy4YEeHUE https://m.edsoo.ru/157b54cd
65 KonunuectBo TemnoTel. Tenmno&éMKOCTh bubnuoteka [JOK

TCia. YIIGJ'IBHaﬂ " MOJIsApHasd

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




TEINIOEMKOCTH BelllecTBa. Y AeabHast
TEIJIOTa CTOPAHUSI TOTLJIMBA

66 Pacuér xonu4yecTBa TEIIOTHI IpU bubmmoreka [JOK
TerJionepenaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTne 06 amuabaTHOM mpoIiecce. bubnmnoreka HOK
[IepBblii 3aKOH TEPMOJUHAMUKHI https://m.edsoo.ru/d8098824
KonuyecTBo TermioTe! u paboTa Kak
68 Mepbl U3MEHEHUS] BHYTPEHHEN SHEPTruu bubmrorexa LIOK
https://m.edsoo.ru/b047alcd
T/l cuctemsl
BTopoii 3ak0OH TepMOIMHAMHKH IS
69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnuoreka [{OK
nporeccoB. HeoOparumocTth https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOIIECCOB
70 IIprHIMITBI AENCTBUS TEIIIOBBIX bu6mmoreka IIOK
MamuH. KITJ] https://m.edsoo.ru/2e945513
71 Maxkcumansuoe 3Hauerue KIT. [ukr bubnuoreka [{OK
Kapno https://m.edsoo.ru/fe3857b9
bu6nmorexa LIOK
2 Pemenne 3anay https://m.edsoo.ru/b3efal 8b
DKOJIOTUYECKHUE aCIIEKThI
7 HCIIOJIb30BAHNS TEIUIOBBIX JIBUTrATEIIEH. bubnunorexa LIOK
TermoBoe 3arpsi3HEHUE OKPYKarOIIEH https://m.edsoo.ru/9867aaa7
cpenbl
bubnunorexa LIOK
4 Pemerve 3a1as https://m.edsoo.ru/c8c70432
O0001IeHne 1 cucTeMaTU3aINs 3HAHUI
bu6nunoreka LIOK
75 o Teme "Tepmoaunamuka. TernoBsie

MaluHe!"

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




KonTponbhas pabota no teme

bub6nmoreka [IOK

76
"Tepmonunamuka. TeniaoBbie MalTUHbL" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHue U KOHIECHCAIUSL.
77 I/Iclr)[a egne U KUIIeHue. Y IeabHas buGnuorexa [IOK
p ' https://m.edsoo.ru/6f8¢6777
TEIJI0Ta MapooOpa3oOBaHM
Haceplmiennplie 1 HEHACHIIIIEHHBIE TTAPHI.
KauyectBeHHnast 3aBUCUMOCTD IIJIOTHOCTH
U JABJIEHUS HACBIIIEHHOIO Iapa OT
p bubnunoreka LIOK
78 TEMIEPATYpPhl, UX HE3ABUCUMOCTH OT
. https://m.edsoo.ru/f5¢17d02
00BbEMa HACHIIIICHHOTO T1apa.
3aBUCHUMOCTh TeMIIEpaTypbl KUIIEHUS OT
JaBJIEHUS B )KUIKOCTHU
79 Brnaxxnocts Bo3ayxa. AGCOIIOTHASA U Bbu6motreka [JOK
OTHOCHUTEIIbHAS BIaXHOCTh https://m.edsoo.ru/30ebbb79
bu6mmoreka IIOK
80 Pemenne 3amau
s https://m.edsoo.ru/18e95£f3
TBépnoe Teno. Kpucrammyeckue n
81 amopdHbIe Tena. AHU30TPONHS CBOMCTB bubamorexa LOK
p ' P https://m.edsoo.ru/20a88a03
KpUCTAJJIOB
[1naBneHue M KpUCTAIIIA3AITHSI.
bubnunorexa LIOK
82 VY enpHaAs TEINIOTA IIJIaBIICHMS.
https://m.edsoo.ru/6ee91e9f
CyO6numarus
edopMaly TBEPAOTO TEA.
Aedop P bubmuorexa [JOK
83 Pactsxkenne u cxatue. Casur. Moaynb
. https://m.edsoo.ru/dalaabl10
FOwnra. IIpenen ynpyrux nedopmaruit
TennoBoe paclIMpeHue KUIKOCTEN U
. bubmuorexa [JOK
84 TBEPABIX T€. AHTAPMOHM3M TETIOBBIX

KOJIeOaHUIl YacTHUL] BELLIECTBA

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




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

bu6nmoreka [IOK

86 0% €HUE Te 0

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

87 P

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

28 Kanunnspusie sBnenus. JlaBiaenue noj bubnuoreka [{OK
VCKPHBIICHHON ITOBEPXHOCTBIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyna Jlammaca
O06o011eHre U cucTeMaTu3alus 3HaHu|

" bubanorexa [JOK
89 1o TemMe "ArperarHble COCTOSIHUS
" https://m.edso00.ru/0b52575¢
BemecTsa. PazoBble NEPEXObI
KonTponbHas pabota mo Teme
90 "Ar cl:raTHLIe (I?OCTO}IHI/I}I BEIECTBA bbmmorexa [JOK
P | - ' https://m.edsoo.ru/7dc2a739
®da3oBble TEPEXOBI
DneKkTpu3anus Tei U €€ MpOosiBJICHUS.

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

92 3aK0H COXpaHEHUS AIEKTPUIECKOTO brbmorexa OK

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

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

bubnunorexa LIOK

94 Penrenue 3anau https://m.edsoo.ru/6b87ec5a

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




Onektpuueckoe noiie. Ero neiicteue Ha

bub6nmoreka [IOK

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

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

97 3JIEKTPOCTATHYECKOTO MoJsl. Pa3HOCTH bubmorexa LIOK

P ' https://m.edsoo.ru/80021447
MOTEHIIMAJIOB U HAIIPS)KEHUE
[loTenuuaneHas 3Heprus 3apsia B
98 AJIEKT OCTaTI/I‘IGCKOI\I/I) noiie Ii_IOTeHIII/IaJI bubmorexa LIOK
P ' https://m.edsoo.ru/af5fa389
AJIEKTPOCTATUYECKOTO T1OJIS
CBs13b HAPSKEHHOCTHU OJISL U

99 A3HOCTH MOTEHIIMAJIOB JIJIs bubmmorexa LIOK
p 1 a https://m.edsoo.ru/df7a6838
AIIEKTPOCTATUYECKOTO TTOJIS

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

bu6mmoreka IIOK

101 Pemenue 3anau

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

102 ITone Toueunoro 3apsaa. [lone bubmuoreka [JOK
PaBHOMEPHO 3apsKEHHOU cepbl https://m.edsoo.ru/b297b5c¢3
ITone paBHOMEPHO 3apsiKEHHOTO MO

103 00Bvémy mapa. [lone paBHOMEpHO Bubmmorexa [IOK

y 13 ) p N p https://m.edsoo.ru/f7a665¢ee
3apsKEeHHON OECKOHEYHOM IIOCKOCTH

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

105 JIMBNEKTPUKHU U ITOJIYIIPOBOJHUKY B bubnuorexa [IOK

SJICKTPOCTATUYCCKOM I10JIC

https://m.edsoo.ru/060ebab5




Konaencarop. 21eKTpoEMKOCTh

bu6nmoreka [IOK

1 ' ..
06 Kompencaropa. SnCKTPOEMKOCTS https:/m.eds00.ru/845b4f73
MJIOCKOTO KOHAEHcaTopa
107 [TapannenbHOE coequHEHNE bubnmoreka [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 IlocnenoBarenbHOE COCAUHCHUE bubnunorexa LIOK
KOHJICHCATOPOB https://m.eds0o.ru/1€992920
109 DHeprus 3apsHKEHHOTO KOHASHCATOpa bubmorexa [IOK
p P A P https://m.edsoo.ru/73a34f18
bubnunoreka LIOK
110 Pemienne 3agau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
11 JIBro>keHue 3apsiKEHHOW YacCTHUIIbI B bubnuoreka [IOK
OTHOPOJHOM DJIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Penrenne 3agau
113 O0001eHne U cUCTEMaTU3aLNS 3HAHUI bu6nmorexa LIOK
o Teme "DnekTpuueckoe mnoie" https://m.edso0.ru/5752603f
114 KonrponbHas pabora no reme bubmuoreka [IOK
"DnekTpuueckoe mosue" https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTossHHBIN TOK. Y CIOBUS
115 CYIIIECTBOBAHHUS TTOCTOSIHHOTO Bubmmorexa [IOK
i https://m.edsoo.ru/233311b5
AIIEKTPUYECKOTO TOKA
but6mmorekxa [IOK
116 Hcro oka. Ha enue u JJ[C
roumiki Toka. Hanpsxeriie i 91 https://m.edsoo.ru/0839a115
17 3akon OMa 11t yJacTKa IeTH. bubnuotexa [JOK
DJIEKTPUUYECKOE COTPOTHUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTb COIIPOTUBIICHUS bubmuorexa [JOK

OJIHOPOJIHOTO TIPOBOJIHHUKA OT €T0

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




JJIMHBI U II0IaAn IMMOIIEPEIYHOTO

CceUYeHUs
119 VY nenpHOE CONPOTUBIICHHUE BELIECTBA. bubnunorexa LIOK
Pemenue 3amau https://m.edsoo.ru/437f8300
120 ITocnenoBarenbHOE, MapauIeIbHOE, bub6nmoreka [IOK
CMEIIaHHOE COeAUHEHUE IIPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX ATEKTPUUECKHUX bubanorexa [JOK
neneii. [Ipasuna Kupxroga https://m.edsoo.ru/1794cf37
122 | Pemene sanax ﬁﬁgggj;;gz/l;%m&
123 PaGora snexkTpruyeckoro Toka. 3aKoH bubmmoreka [JOK
[xoyns —Jlenna https://m.edsoo.ru/a3605¢c5¢
bubmuorexa [JOK
124 | Pemerne sazat https://m.edsoc]fru/6761bef
MOITHOCTD IEKTPUUYECKOTO TOKA.
125 TemnoBas MOITHOCTh, BEIJIeIsIeMas Ha bubnmorexa OK
https://m.eds00.ru/99750a6f
pe3ucrope
bubmuoreka [JOK
126 Pemerre 3a1a< https://m.edsogru/eb72fc24
127 OJIC v BHyTpEeHHEE COPOTUBIICHUE bubnuotexa [JOK
WCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 11 TOJTHOM (3aMKHYTOM ) bubnmnoreka [JOK
AIIEKTPUYECKON LIETTH https://m.edsoo.ru/221{40fb
bubmuoreka [JOK
129 Pemenne sanad https://m.edsogru/3580b679
bubmuorexa [JOK
130 MOHOCTE HCTOHHMKA TOKA https://m.edsoc]fru/aanS 1d8
131 KopoTtkoe 3ambikaHue bubnuotexa [JOK




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

132 Konaencarop B 11ernu moCTOSHHOTO TOKA bubmorexa HOK
. P https://m.edsoo.ru/35368f3e
bubnunoreka LIOK
133 Pemenue 3ana
HieHHe safad https://m.edsoo.ru/4410cef0
134 Pemenue 3agau mo reme "llocTostHHBIN bubmuoreka [JOK
AIIEKTPUYECKUH TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3agau mo Teme "IlocToSSHHBIN bubnuoreka [{OK
ANEKTPUUYECKUIN TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3amau mo teme "IlocTOSTHHBIII bubnunoreka LIOK
3JIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
O06o001IeHre U CUCTEMAaTH3allis 3HAHUI
137 1o TeMe "[10CTOSHHBIN ITeKTPUUISCKUI bubmorexa HOK
" p https://m.edsoo.ru/bfd7a050
TOK
138 KonrponbHas padora no reme bubmuoreka [IOK
"TTocTOSIHHBIN ANEKTpUYECKUil TOK" https://m.edsoo.ru/1885ddf1
DJIeKTpruYecKasi MpOBOJUMOCTD
139 aSJ'II/I‘ll:)HBIX BE efTB DIEKTPUUYECKUIH bubmorexa HHOK
p B ) p https://m.edsoo.ru/da794295
TOK B MeTajiiax. CBEpXMpOBOAMMOCTD
DIIEKTPUYECKHI TOK B pacTBOpax U
140 acIuiaBax dJIEKTPOJIUTOB. 3aKOHBI brbmorexa [OK
P P ‘ https://m.eds00.ru/4b423491
®dapanest 15 HIEKTPOIU3a
but6moreka [JOK
141 DNEeKTpUYeCKU TOK B razax. [1ma3zma
P https://m.edso0.ru/92d92£76
142 DJIEKTPUYECKUH TOK B BAKyyMe. bubnuotexa [JOK
Bakyymabie nmpubopbl https://m.edsoo.ru/2E+160
143 DNEKTPUYECKUN TOK B bubmuorexa [JOK

MOJTYTIPOBOTHUKAX

https://m.edsoo.ru/ab61c660
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[omynpoBoAHUKOBBIE TPUOOPHI

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

145

146

147

148

149

Pu3N4eCKU IPAKTUKYM 110 TEME
"M3MepeHue CUiibl TOKa U HANIPSKEHUS
B LI€NIY [IOCTOSIHHOT'O TOKA ITPHU MIOMOILU
AHAJIOTOBBIX U IU(POBBIX
HU3MEPUTEIIbHBIX PUOOPOB" WK
"3HaKOMCTBO C IUPPOBOI
nabopartopueii o ¢pusuke. [Ipumepsr
u3MepeHus: GPU3NYECKUX BETUYHH MIPH
MOMOIIA KOMIBIOTEPHBIX JATYUKOB"

Ou3nyecKuil MPakTUKYM IO TEME
"N3y4yeHne HepaBHOMEPHOTO JBUKCHHUS
C LEJBIO ONpPEeIeTICHUs MTHOBEHHOMN
ckopoctH"

Pu3nYecKuil TPAKTUKYM 110 TEME
"M3MepeHune yCKOpEeHHUs TpU
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
JBUKEHHUM 110 HAKJIOHHOW IJI0CcKOCTH"
w "HccnenoBanne 3aBUCUMOCTH ITYTH
OT BpEMEHU NPU PABHOYCKOPEHHOM
JIBUKEHUH"

Pu3NYeCcKUuil IPAKTUKYM I10 TEME
"N3mepenue yckopeHHus cBOOOIHOTO
nageHus" win "M3ydenue ABUKEHUsS
Tena, OPOIIEHHOTO TOPU30HTAIBHO"

Pu3NYeCcKUuil IPAKTUKYM I10 TEME
"N3yueHune nBUKEHUS Tea 10
OKPY>KHOCTH C IIOCTOSIHHOM 110 MOJIYJIO

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

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

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

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

but6mmoreka [IOK
https://m.edsoo.ru/bcf53514
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ckopocthio" wim "MccnegoBanue
3aBUCHMOCTH TIepro/1a oOpareHus
KOHHUYECKOIO MasTHUKA OT €T0
napamerpos"”

DuU3nYeCKUi MPAKTUKYM 10 TEME
"NU3Mepenne paBHOJACHCTBYIOIIEH CHJTBI
U JIBUKEHUH OpYyCKa 110 HaKJIOHHOM
mwiockocTH" wiu "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHU JIBUKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/laHHOE PAcCTOSIHUE OT ero Macchl"”

bubnuoreka [{OK
https://m.edsoo.ru/0b34db84

151

152

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIINX B IPYKUHE U
PEe3UHOBOM 00paslie, OT UuX
nepopmanun" unu "M3ydyenne
JBUKEHUS] CHCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JIETKUU
650K"

Pu3nYecKuil TPAKTUKYM 110 TEME
"U3mepenue kodppuiienTa TpeHus no
BEJIMYMHE YTIIOBOTO KO3 HIMeHTa
3aBucumoctd Frp(N)" wnn
"HUccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOH TJIOCKOCTH C TIEPEMEHHBIM
K03 UIIMEHTOM TpeHUs" HIn
"U3y4yeHue IBH>KEHUS rpy3a Ha Baly C
TpeHuem"

bu6mmoteka IIOK
https://m.edsoo.ru/b55b81al

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

153

Pu3nYeCcKUu IPAKTUKYM 110 TEME

bubnunorexa LIOK




"UccnenoBanue yciaoBU paBHOBECHS
TBEPAOTO TEJIA, UMEIOILETO OCh
BpaiueHus" uinu "KoHncrpyupoBanue
KPOHILUTEHHOB U pacuéT cuil ynpyrocru"
wiu "M3ydeHune ycToiunBoCcTH
TBEPJOTO TeJla, UMEIOIIEro IUIOIAab
onopsI"

https://m.edsoo.ru/4a04f4f7
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Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3MepeHune uMIrysbca Tena mno
TopMo3HOMY nyTu" unu "U3mepenue
CHUJIBI TSITH, CKOPOCTH MOJEIHN
3JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
UMITyJIbCa TeJIa C UMITYJIbCOM CHIIBI"
wim "HccnenoBanue coxpaHeHus
UMITyJIbCa MPU YIIPYTOM
B3aumoeiicTeun" win "M3mepenue
KMHETUYECKON IHEPIUM Tea 1o
TOPMO3HOMY ITyTH"

bubnuoreka [IOK
https://m.edso00.ru/8561b28e
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Pu3n4ecKuil NPAKTUKYM 110 TEME
"N3yueHne n30TepMHUYECKOrO Mpouecca
(pexoMeH/1I0BaHO HCIIOIb30BaHHE

1 poBoi 1abopaTopun)" win
"N3ydyeHue n30XopHOro nporecca’ uium
"N3yuenne nzobapHoro npouecca' uiu
"ITpoBepka ypaBHEHUS COCTOSTHUSA"

bub6mmorexa [IOK
https://m.edsoo.ru/e0fe7e07

156

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"U3mepenne yeabHOM TemI0EMKOCTH"
nn "UccnegoBanue npouecca

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




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

157

158

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN
WCTIapEHUs KUIKOCTEH" Uin
"N3MepeHune yaeabHOM TEIIoThI
raBieHus abpaa" win "Usyuenue
CBOMCTB HACBHIIEHHBIX NTApOB" MU
"N3mepenune abCcoTOTHON BIAKHOCTH
BO3/1yXa U OLIEHKA MacChl apoB B
nomernieHuun". 3mepenue
Ko3(uIMeHTa TOBEPXHOCTHOTO
HaATSDKEHUS

Du3N4eCcKUu IPAKTUKYM I10 TEME
"HaO:xroieHue npeBpalieHus SHepruu
3apsKEHHOT0 KOHEHCATOpa B YHEPTHIO
W3JIyYEHHUs CBETOaMOAa" WIIN
"N3yueHne nmpoTeKaHus TOKa B LIETIH,
cojeprKallel KoHaeHcaTop' uim
"Pacnipenenenue pazHOCTH
NOTEHLNAJIOB (HaNpsKEHUs ) IPU
NIOCJIEI0BATEILHOM COEINHEHUHN
KOHJIEHCAaTOpoB"

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

bub6mmorexa [IOK
https://m.edsoo.ru/ec424377

159

DuU3NYECKU MPAKTUKYM 110 TEME
"UccnenoBanue cMeaHHOTO

but6mmoreka [IOK
https://m.edsoo.ru/2b179d98




COCIMHEHUS PE3UCTOPOB" MK
"N3MepeHue yAaeabHOro COPOTUBICHUS
npoBoaHukoB" win "MccnenoBanue
3aBUCUMOCTH CHJIbI TOKA OT
HaIPSKEHUS JUIsl JIAMITbl HaKaJTuBaHUs"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"Habnronenue anekrponuza’ wim
"N3mepeHnue 3apsiia 0JHOBAJIEHTHOTO
noHa" wiu "MccnenoBanue

bubnunoreka LIOK

160
3aBUCUMOCTHU COINPOTUBIICHUSA https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYPHI" WK
"CHsiTHE BOJIBT-aMIIEPHOM
XapaKTEePUCTUKHU auoaa"
PesepBHEbIil ypok. O000IIIEHNE U
161 CHCTgMaTmZEHs[ 3HAHUH 110 TEME Bubmoreka HOK
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepBHEbIil ypok. O000IIIEHNE U
162 CHCTgMaTmZEHs[ 3HAHUH 110 TEME Bubmorexa IIOK
" " https://m.edsoo.ru/3149956b
JnHamuka
PesepBurblii ypok. O0001IEHIE U
163 CI/ICTEM&TI/BZII_:[)I/IS{ 3HAHUH 110 TEME Bubmiorexa IIOK
https://m.edsoo.ru/0f9752ac
"CraTtuka TBEp0TO Tena'"
PesepBHrblii ypok. O0001IEHIE U
164 CI/ICTEM&TI/BZII_:I/I}I 3HAHUH 110 TEME BrbmroTexa [IOK
" " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXPAHEHUS B MEXaHUKE
Peseprubrit ypok. O6001eHIE U
165 CHUCTEMAaTHU3alMs 3HAHUH T10 TEME bubnuoteka [JOK

"OCHOBBI MOJIEKYJIIPHOKUHETUYECKON
Teopun"

https://m.edsoo.ru/de148976




PesepBHbIil ypok. O0001ICHNE 1

166 cUCTEMATHU3AIUA 3HAHUH 10 TEME 1 bubnmorexa LHOK
H https://m.edsoo.ru/Obcc77cl
"Tepmonunamuka. TeniaoBbie MalIUHbI"
PesepBHbIil ypok. O0001ICHNE U
167 CHCTEeMaTU3alMsl 3HaHUH 10 TeMe | bubnuorexa [JOK
"ArperaTHbl€ COCTOSTHUSI BELIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble Iepexos"
PesepBurblii ypok. O0001I€HIE U
P 7P . bubnuorexa [IOK
168 CHUCTEMAaTH3alMs 3HAHUH 10 TEME 1
" " https://m.edsoo.ru/f2381c0c
DIIEKTPUUYECKOE TT0JIC
PesepBueiil ypok. O0001mEHNE U
169 CI/ICTIe)MaTI/BZp WS 3HAHUH 110 TEME 1 buGnuorexa [IOK
" If . " https://m.edsoo.ru/3cae6dal
IToCTOSIHHBIN TEKTPUUECKUNA TOK
PesepBurrii ypok. O000111€HIE U
170 CI/ICTI;MaTI/BZp ns 3HaHui 110 Teme "Toku 1 bubnuorexa [IOK
I " https://m.edsoo.ru/cc7681d4
B Pa3IUYHBIX Cpeax
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Jlara nupposbIe
Nen/m Tema ypoka Kontpoabubie IIpakTuueckue p
Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
BzaumopeiicTBre NOCTOSTHHBIX
bubnunoreka LIOK
1 MarHuTOB ¥ TIPOBOJTHUKOB C TOKOM. 1
https://m.edsoo.ru/487a8593
MarnautHoe nosie. ['unoreza Amnepa
BekTop MarHuTHOM MHIYKLIHH.
P . bubnuoreka [{OK
2 [IpuHIHMN cynepno3uuuy MarHUTHBIX 1
. . https://m.edsoo.ru/4clabccb
nosiei. JInHuM MarHUTHOM MHIYKIIUH
MarnuTtHoO€e 1oJjie TPOBOJHUKA C
bu6nmorexa LIOK
3 TokoM. OnbIT Opcreaa. Cuna Ammnepa, 1
. https://m.edsoo.ru/d35d5262
e€ HampaBJICHUE U MOJTYJIb
4 ITpumeneHne 3akoHa Amnepa. | bubmmnoreka HOK
DeKTpOU3MEpUTEIbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cua JlopeHiia, e€ HanpaBJIeHUE U
5 MOJYJib. JIBHKEHUE 3apSKEHHOU | bubmuorexa [JOK
YaCTUIBI B ONHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
nose
Pa6ota cunel Jlopentia. MarautHoe
bubnunorexa LIOK
6 nosie B Bemectse. deppomMarueTuky, 1
https://m.edsoo.ru/d518be4b
napa- U uaMarHeTUKu
OcCHOBHbIE CBOICTBA
bubnunorexa LIOK
7 beppomarneTnkos. [Ipumenenue 1
https://m.edsoo.ru/0b58190a
(dbeppoMarHeTUKoOB
8 SIBiIeHUE DIEKTPOMATHUTHOMN bubnmoreka [JOK




MHAYKIUU. [I0TOK BEeKTOpa MarHUTHOM
WHIYKIAH
OJIC unaykiuu. 3aKoH

https://m.edsoo.ru/b3efalcl

OHCPIreTUYCCKOI0 U KNHEMATHUYCCKOI'O
OITMCaHusA

9 3JIEKTPOMATHUTHOM HHIYKITUN bubmorexa [OK
p AYKRH https://m.edsoo.ru/a6dec188
®dapanes
10 BuxpeBoe anexrpuueckoe nose. Toku Bu6mumoteka [JOK
Dyko https://m.edsoo.ru/15abe140
1 OJ1C uHAYKIMY B ABUKYIIUXCS bubanorexa [JOK
npoBogHuKkax. [Ipasuio Jlenna https://m.edsoo.ru/0235cc02
NunyktuBHOCTE. Karymka
12 HH YKTI/IBHOCTI/I B el'i/I/I ITOCTOSIHHOT'O bubmorexa [IOK
YK H https://m.edsoo.ru/621eae9d
TOKa
13 SBnenune camounaykiuu. 3/C bu6mmoreka IIOK
CaMOMHIYKLIUHU https://m.edsoo.ru/7ee60ca8
14 DHeprusi MarHuTHOTO TOJISL KaTYIITKH C bubnmnorexa [JOK
TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3cOad11
15 KonrponbHas pabora no reme bubmuoreka [IOK
"OnekTpoaguHaMuka" https://m.edsoo.ru/8ae09b98
Konebarennnas cucrema. CBoOOIHEBIE
16 koJsieOanus. ['apMoHHYECKHE bubmorexa [IOK
-Lap https://m.edsoo.ru/7c1db385
KoJIeOaHUs
17 Knuemarnuyeckoe ¥ TMHAMHYECKOE bubnunorexa LIOK
OIMCaHue KojeOaTeIbHbIX ABIKEHUN https://m.edsoo.ru/87¢e9498
DHepreTuyeckoe onucanue. Beioa
JUHAMHYSCKOT'0 OIUCAHUS
. bubmuoreka [{OK
18 TapMOHHYECKHUX KOJIeOaHUN U3 UX

https://m.edsoo.ru/e3c¢99692




bubnmoreka [IOK

19 Amiumryna u daza KoaeOaHui
YA ¢ https://m.edsoo.ru/7a0c439a
[Tepuron u yacToTa KOJICOAHMIA.
TTepron MabIx CBOOOIHBIX
20 KOJfCGaHI/Iﬁ MaTEMAaTHYECKOTO bubnmorexa LHOK
https://m.edsoo.ru/e0399319
MasiTHUKA. [leproa cBOOOTHBIX
KoJie0aHui MPY>KUHHOTO MasiTHUKA
3aryxarolue KojaeoaHus.
21 BI:II};X JKIEHHBIE KojieOanus. Pe3onanc bubmmorexa LIOK
YA ’ ’ https://m.edsoo.ru/72e93d09
ABTOKOJIEOAHNSA
VYpok-koH(pepenmnus "MexaHUUeCKHE
P Gep bubnuoreka [IOK
22 KoJIe0aHusl B MYy3bIKaJIbHBIX
. https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O00011eHNE U CHCTEMATH3AIINS
23 3HAHUU 110 TeMe "MexaHndecKue bubnmorera OK
" https://m.edsoo.ru/eb84182f
Koae0aHus
24 DNIeKTpOMarHuTHbIE KOJIeOaHusI. bubmuoreka [JOK
KonebarenbHblil KOHTYp https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Csi3b
)5 aMILTUTY/IBI 3apsiga KOHAeHcaTopa C bubnmnoreka [JOK
aMIUTUTYJION CUJIbI TOKA B https://m.edsoo.ru/093f9af1
K0J1e0aTeIbHOM KOHTYpE
26 3aKOH COXpaHEHUsl YHEPTUHU B bubnmnoreka [JOK
U7eabHOM KOJIeOaTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxaroIue dIEKTPOMarHUTHEIE
27 I(OJ'I}:gaHI/ISI Brin >1<p CHHbBIC bubmmorexa TTOK
' YA https://m.edsoo.ru/5e668619
AIIEKTPOMArHUTHBIC KOJIeOaHUs
28 ITepemennsbIit Tok. Peaucrop u bubnuotexa [JOK




KOHACHCATOpP B LCIIU IIEPEMCHHOI'O
TOKa

Karymika HHIyKTHBHOCTH B LICTIH
MepEMEHHOT0 ToKa. 3akoH OMma s

https://m.edsoo.ru/84836152

bubnunoreka LIOK

29
AJIEKTPUYECKOM 1IN IEPEMEHHOTO https://m.edsoo.ru/cfa307af
TOKa
MoniHOoCTh IEPEMEHHOI0 TOKA.
30 AMIINTYIHOE U ICHCTBYIOIICE bubmorexa HOK
YA a yrott https://m.edsoo.ru/lcacbcdc
3HAYCHHME CHJIBI TOKA M HAMIPSHKCHUS
31 Pe3onaHC B 3J€KTpUUECKON SN bubmorexa HOK
P i https://m.eds00.ru/087506df
Wneansubiif TpanchopmaTop.
32 [IponsBo CTBI; ne(be paqa Hp bubmorexa HOK
p a > TTEPEAL 5 https://m.edsoo.ru/f97418ae
noTpebiieHue NMEKTPUUECKON YSHEPTHH
OKOJIOTUYECKUE PUCKU ITPU
MPOU3BOACTBE AJICKTPOIHEPIHU.
33 Kp JIBTypa I/ICHOHBS(;[BpaHI/ISIp bubmmorexa HOK
YARTYD } hitps://m.edso0o.ru/a6f74d93
3JIEKTPOIHEPTUU B TOBCEAHEBHOM
JKU3HU
34 MexaHudecKkue BOJIHEI. bubnunorexa LIOK
XapakTepUCTUKA MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
35 CBolicTBa MEXaHHMYECKHUX BOJIH bubmmorexa [IOK
https://m.edsoo.ru/d9ae1000
3ByK. XapaKTCPUCTHKH 3ByKa.
36 I/Ig(b asBp u pJ'II)T a3B KyH_I 0BOE bubmmorexa LIOK
PasBYIH YIbTpasey N ™ https://m.edsoo.ru/138b6£09
3arpsi3HCHUE OKPYKAIOIIEH CpeIbl
37 DNIEKTPOMArHUTHBIE BOJIHBI. bubmmoreka [JOK

I/I3J1yquHe OJICKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/714e5dbl1




:‘)HepFI/Iﬂ OJICKTPOMAarduTHBIX BOJIH.

bub6nmoreka [IOK

38
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818¢c
[Ixana 31eKTPOMarHUTHBIX BOJIH.
39 [IpruMeHeHue 3IeKTpOMarHuTHBIX bubmorexa [IOK
P P https://m.edsoo.ru/49be1f9%
BOJIH B TEXHUKE U OBITY
[IpuHUUnIBI paIuOCBS3U U
40 TeJNeBHACHUS. Panpookanus. bubnunoreka LIOK
DIIEKTPOMarHUTHOE 3arpsi3HEHUE https://m.edsoo.ru/9f96f1{8
OKPY’Karolllel cpebl
41 KonTtponpHast pabora o Teme bubnuorexa [IOK
"Konebanus u BOIHBI" https://m.edsoo.ru/4£7985a0
42 Caet. 3aKOH NPSMOJIMHEHHOTO bubnnorexa [JOK
pacrpocTpaHeHus cBeTa https://m.eds00.ru/f9566406
Pemienue 3a1au Ha npUMEHEHUE
43 3aKOHa I HMOHHHGP'III:;OFO brbmmorexa [TOK
p https://m.edsoo.ru/ea32d455
pacnpocTpaHEHUs CBETa
44 Ortpaxenue ceta. [lmockoe 3epkano. bubmuorexa [JOK
Cdepuueckoe 3epkaino https://m.edsoo.ru/a005d2bb
[Tpenomnenue cBeta. AGCOTIOTHBIN U
OTHOCHUTEIIbHBIN MMOKa3aTeNlb
45 npenomiieHusd. [lomHoe BHyTpeHHEE bubmmorexa [IOK
p ) . yp https://m.edsoo.ru/bc2e55cd
oTtpaxkeHue. [IpenenbHblil yron
MOJTHOTO BHYTPEHHETO OTPaKEHUS
Pemenue 3aga4 Ha npUMEHEHUE
46 3aKOHOB OTPAXKEHUS U TIPEITOMIICHUS bubmmorexa [IOK
p p https://m.edsoo.ru/49d830a9
cBeTa
47 Xon nyueil B npusme. ucnepcust bu6muoteka [JOK

ceera. CHOXHBIA cocTaB 0eJI0ro

https://m.edsoo.ru/d8e1c3be




cBera. LlBer

JInn3el. @OKyCHOE pacCTOSIHUE U

bubnunorexa LIOK

48
OIITHYECKas CUiia JIMH3bI https://m.edsoo.ru/60441359
49 [MocTpoenne n3o0pakeHuii B TMH3AX U bubmuoreka [JOK
HUX CUCTEMaX. YBEINUEHUE JINH3EI https://m.edsoo.ru/bb53b1d5
50 I'ma3 kak onTuyeckas cucreMma bubnmorexa LHOK
https://m.edsoo.ru/ecd480a2
51 CKOpOCTb CBETA U METOBI €€ bubnnorexa [JOK
n3Mepenus. Jlucnepcus ceeta https://m.edsoo.ru/f32aab06
Hurepdepennus ceera. KorepeutHrie
péep P bubnunoreka LIOK
52 HCTOYHHUKHU. Y CII0BUS HAOJIIOIEHUS
https://m.edsoo.ru/5fc0c638
MaKCUMYMOB U MUHMYMOB
bubmmoteka IIOK
53 I1
PMMEHCHHC HHTEPdCpCHIIN https://m.edsoo.ru/668edbc8
ndpaxmus ceera. JlubpakiimoHHas
54 ﬂefl)'gma VYcnosue f{[agj)f})o €HUS bubnmorexa OK
p ' g https://m.edsoo.ru/12ed04b5
IJIaBHBIX MAKCUMYMOB
55 [Torepe4HOCTh CBETOBBIX BOJIH. bubmmnoreka HOK
ITonapuszanus ceera https://m.edsoo.ru/e9890fe9
CBeTOBBIE ABJIICHHS B IPUPOJE.
56 O00011eHNEe U CUCTEMATU3ALIS bubnnorexa [IOK
Hvl " " 1 https://m.edsoo.ru/0b36363d
3HaHu# 1o Teme "Onruka
57 KonTtponbHas pabora o Teme bu6muoreka [JOK
«OnTuka https://m.edsoo.ru/82315dd4
['paHuIIBl TPUMEHUMOCTH
53 KJIACCHYECKOM MEXaHUKH. 3aKOHBI but6mmorekxa [IOK

SJICKTPOAVMHAMUWKU U MMPUHIUIT
OTHOCHUTCIIBHOCTHU

https://m.edsoo.ru/c9bd77cb




IToctynaTel cnenuaibHON TEOPUH

bub6nmoreka [IOK

59
OTHOCUTEIIBHOCTHU https://m.edsoo.ru/c56f05cb
[IpocTpaHcTBEHHO-BPEMEHHOM
unrepsai. [Ipeobpazoanus JlopeHna.

60 YcnoBue npyUYMHHOCTH. bubnmnoreka HOK
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ame1sieHne BpPEMEHH U COKpaIleHUE
JUTUHBI

61 DHeprusi U UMITYJIbC PEIATUBUCTCKOMN bubmmoreka [JOK
YaCTUIIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl € SHEPrUen u

. bubnuorexa [IOK
62 HMITYJIbCOM PESITUBUCTCKON
https://m.edsoo.ru/b6258ffa
YaCTHULbl. DHEPrUs MOKOsA

63 PaBHOBeCHOE TEIIIOBOE U3TyUEHHUE. bubnmnorexa [JOK
3akoH cMmenieHus Buaa https://m.edsoo.ru/f54035a5

64 I'mnotesa M. Ilnanka o kBaHTax. bubnuorexa [{OK
DOTOHBI https://m.edsoo.ru/aSffa218

b K

65 OHeprust 1 UMITyJIbC GOTOHA noamorexa O

https://m.edsoo.ru/7fb307ec

66 ®otoadp¢ext. OnbiTe A. T bubmuoreka [JOK
CronetoBa. 3akoHbl poTordexTa https://m.edsoo.ru/8c68e5b9
YpaBHeHHne DUHINTEHA 111

" " but6mmorekxa [IOK
67 dotorddekra. "KpacHas rpanuia
https://m.edsoo.ru/01ef4556
dboTtordpdexra
JaBnenune ceera. Onwite [1. H.
. bubmuorexa [JOK
68 JlebGeneBa. BonHOBEIE CBOIICTBA
https://m.edsoo0.ru/64b4t966
YacTUIL
69 Bounsl ne bpoiia. /InuHa BoJIHBI e bubmuorexa [{OK




Bpoiinst u pazmepsl obaacTu
JIOKAJIN3alUH JIBUXKYIIICHCS YaCTULIBI

KopmyckynisipHO-BOJIHOBOM J1yanu3Mm.

https://m.edsoo.ru/5df8bafl

bubnunoreka LIOK
70 nppakius 3MEKTPOHOB HA
HAundpaxi p https:/m.edsoo.ru/8ccab62a
KpHCTaJIax
Crnenuduka u3MepeHuid B MUKPOMHUPE.
71 COOTH;bmeHHa Helc))n e eHéHHé)CTef/'Ip bubmorexa [IOK
. et https://m.edsoo.ru/65783dec
I'eitzenbepra
KonTpoapHas padoTa 1o Temam: By 10K
noIMoTeKa
72 "Ocuorl CTO", "KopyckynspHo-
. | PIYCEYIP https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJIu3M
OnbITHI 110 UCCTIETOBAHUIO CTPOCHUS
73 aroma. [Imanerapnas Moaenb aroma bubmmorexa [IOK
' P A https://m.edsoo.ru/312b750a
Pezepdopna
IToctynatel bopa. Bunsl criekTpos.
CnexkTp ypoBHEH 3HEpruu aToma
74 BOJIO (I)) }EllpCHOHTaHle)e u bubmmorexa [IOK
10posa. https://m.edsoo.ru/404dfa9a
BBIHYKJICHHOE U3JTy4Y€HUE CBETA.
Jlazep
Hyxnonnas mozens spa
75 I'eiizen6epra-MBanenko. 3apsan u bubmuorexa [IOK
MacCcOBO€ YUCIIO siapa. M30Tombl. https://m.edsoo.ru/34adaSde
PagnoakTuBHOCTE
3aKoH paJInOaKTUBHOTO pacmaja.
CBoiicTBa HOHU3UPYIOIIETO
pYIo bubnmnoreka [JOK
76 u3llydeHus. BiausHue

pPaaOaKTUBHOCTH HaA KUBBIC
opranu3msl. Jlo3zumerpus

https://m.edsoo.ru/aab98bef




77

DHeprus CBS3U HYKJIOHOB B S/Ipe.

SAnepusie cunbl. Jledekt Macco spa.
Snepusle peakuuu. A nepHbie

peaktopsl. [IpoOnemsbl yripaBiasieMoro 1
TEPMOSIIEPHOTO CUHTE3A.

DKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS

AJIEPHOMN YHEPTETUKH

bu6nmoreka [IOK
https://m.edsoo.ru/ff1758d0

78

79

80

Mertobl perucTpanuu u

WCCIICIOBAHUS AJIEMEHTAPHBIX YACTHII.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUA.
Baprionbl, ME30HBI U JICNTOHBI. 1
[IpencraBnenue o CtangapTHOM

Mojenu. KBapk-riitooHHas MOAEb

aJpOHOB

®usuka 3a npeaenamu CtanaapTHOU

Mozenu. TéMHas Matepus U TEMHas

sHeprus. EnuHcTBo dusnueckoit 1
KapTUHBI MUPA. DTaIbl pa3BUTHUS
aCTPOHOMHUHU. 3HaYEHHUE aCTPOHOMUHU

[IpumMeHMMOCTh 3aKOHOB (PU3UKU JUISI
00BSCHEHUS PUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTO/Ibl aCTPOHOMUYECKUX
HCCIICIOBaHUM

bubnunoreka LIOK
https://m.edsoo.ru/lacO8as5b

bu6mmoreka IIOK
https://m.edsoo.ru/c026fd37

bub6mmorexa [IOK
https://m.edsoo.ru/39¢44028

81

CoBpeMEHHbBIE ONITUYECKUE
TEJECKOIBI, PAAUOTEIIECKOIIBI, 1
BHeaTMoc(epHasi acTpOHOMUS

bub6mmorexa [IOK
https://m.edsoo.ru/4877aale

82

Bun 3Bé3nnoro neda. Co3Be3nus,
SIpKHE 3BE3/IbI, IUIAHETHI, UX BUIUMOC 1
IBIDKEHUE

bu6nunoreka LIOK
https://m.edsoo.ru/aac588eb




Conueunas cucrema. CoJHIle.

83 CosnHeuHast akTUBHOCTb. VICTOUHHK bubmorexa [OK
o https://m.edsoo.ru/22748eb4
sHepruu CosHIA U 3BE3]
3BE3/1bI, UX OCHOBHBIC
24 XapakTepucTuku. Jlnarpamma bubnmnoreka HOK
"CreKTpaIbHbIN KJIaCC — CBETUMOCTD . https://m.edsoo.ru/42169944
3Be3/bI TIIABHOM MOCIIEI0BATEIIBHOCTH
BuytpenHnee crpoenue 3BE31.
25 CoBpeMeHHbIE TPEICTABICHHUS O bubmmoreka [JOK
MPOUCXO0XKICHUU 1 3BOJtoIMK CoJiHIla https://m.edsoo.ru/d09da494
U 3BE31. DTallbl )KU3HU 3BE3 1
Muneunsiii [1yte — Hama ['anakTuxa.
86 Tune! ramakTuk. YEpHbBIE ILIPHI B buGnuorexa [IOK
P P https://m.edsoo.ru/7cd10a0a
A/ipax rajJjakTUK
Bcenennas. Pacmimpenne BeenenHoil. BuG 110K
nOIMoTEKA
87 3axon Xab6ma. Teopus bonpiroro
P https://m.edsoo.ru/3dbdf0d2
B3pbIBA. PeTMKTOBOE M3ITyueHHE
Macmrabnas ¢ Typa Becenennoii.
88 MCTaFaJIaKTI/IK;p y}II<e y:HIéHHI)Ie bubmorexa HOK
’ p https://m.edsoo.ru/ce234633
po06JIeMbl ACTPOHOMUH
Pu3NYEeCKUu IPAKTUKYM I10 TEME
"UccneaqoBaHue MAarHUTHOTO TI0JIST
IMOCTOSTHHBIX MarHUTOB' HJIN
29 "HccieqoBaHne CBOUCTB bubnunorexa LIOK
dbeppoMarseTuKoB" UiIn https://m.edsoo.ru/67361aef
"UccnenoBanue neiiCTBUA
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"
90 Pu3NYecKuil TPAKTUKYM I10 TEME bubnuorexa [JOK




"U3mepenne cuibsl Ammiepa" wim
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AmMIiepa OT cuJIbl TOKA'" MU
"OnpezeneHre MarHUTHOW UHIYKITUU
Ha OCHOBE U3MepeHus cuibl Ammnepa"

https://m.edsoo.ru/fcaec91e9

DuU3nYeCKui MPAKTUKYM 10 TEME
"UccnenoBanue siBIEHUS

91 ANIEKTPOMArHUTHON MHIYKIIUU'" WIIN https://m.edsoo.ru/c36658da
"OmnpezaeneHne HHAYKIIMH BUXPEBOTO
MarHuTHOTO Mois"
dusnueckuil NpakKTUKYM 10 TEMe
9 "UccnenoBanue sBICHUS bubnuoreka [IOK
camouHaykiu" i "COopka Moaenu https://m.edsoo.ru/b8fb6391
AJIEKTPOMAarHUTHOTO reHepaTopa"
Du3HUEeCKU IPAKTUKYM I10 TEME
93 "HN3mepenue neproaa cBOOOIHBIX bubmuoreka [IOK
KoJie0aHUN HUTSIHOTO U MPYKUHHOTO https://m.edsoo.ru/5d159d35
MasiTHUKOB"
Du3n4eCcKU IPAKTUKYM I10 TEME
94 "IIpeoOpa3oBaHue SHEPTUH B bubmmorexa LIOK
" https://m.edsoo.ru/a28026bd
NpPYKUHHOM MasiTHUKE
Pu3NYEeCKUu IPAKTUKYM I10 TEME
"HccnenoBaHue EpeEMEHHOIO TOKA
qyepes3 MOCIeA0BATENbHO COEIUHEHHBIE
95 KOHJEHCATOp, KaTyLIKy U pe3ucTop” bubmmorexa LIOK
) https://m.edsoo.ru/89dc2d90
win "UccrnegoBanue paboThb
HCTOYHUKOB CBETA B IIENH
MEPEMEHHOTO TOKa"
96 DuU3NYECKUH MTPAKTUKYM 10 TEME bubmmoreka [JOK




97

98

99

100

101

"M3ydyeHue napaMmeTpoB 3ByKOBOH
BOJIHBI"

DuU3nYeCKui MPAKTUKYM 110 TEME
"U3mepenue nokazaresns
MpEIOMIIEHUA CTEeKIA" WU
"ITonyuenne n300pakeHHs B CUCTEME
U3 IUIOCKOTO 3epKayia v JUH3bI"

Ou3nyeckuil MPakTUKYM 0 TeMe
"NccneqoBanue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHHSI OT BEIlleCTBA
(Ha mpuUMepe KUAKUX JIMH3)" WIn
"3mepenne pOKyCHOTO pacCTOSTHHS
pacceuBaronUX JUH3"

Du3nYeCKU IPAKTUKYM I10 TEME
"Habmronenue nudpakuuu,
UHTEepEPEHIMU U TOJIApU3aLUU
ceera"

Du3nUeCcKU IPAKTUKYM I10 TEME
"OnpeneneHre UMITyJIbCa U SJHEPTUH
PENATUBUCTCKUX YacTuUIl (110
dororpadusam TpekoB 3apsKEHHBIX
YaCTHUI[ B MArHUTHOM T10J1€)"

Pu3NYEeCKUu IPAKTUKYM I10 TEME
"N3mepenue noctosHHoi 1lnanka Ha
OCHOBe HcciieioBaHus GpoTorddexra’
w "HccnenoBanue 3aBUCUMOCTH

CHWJIBI TOKA Yepe3 CBETOAMOJ OT
HanpspKeHus"

https://m.edsoo.ru/b100661a

bu6nmoreka [IOK
https://m.edsoo.ru/42569¢eal

bubnuoreka [{OK
https://m.edsoo.ru/b879fb3f

bubnunorexa LIOK
https://m.edsoo.ru/8b7ac737

bu6nunorexa LIOK
https://m.edsoo.ru/63756¢47

bubnunorexa LIOK
https://m.edsoo.ru/eb916£82

102

Pu3n4eCcKuil IPAKTUKYM 110 TEME

bubnunoreka LIOK




"UccnenoBanue criekTpa
pa3pexKEHHOT0 aTOMApHOT0 BOJ0OPOAa
U U3MepeHne nocrosHHoi Punbepra”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102

14

https://m.edsoo.ru/ec651eb8




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb U MECTO (U3HKH B (OPMUPOBAHUU
COBPEMEHHON HaYyYHOW KapTHHBI MUpPA, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uuThIBaTh TpaHUIBl MTPUMEHEHHS W3YYEHHBIX (U3NYECKUX MOJIENIECH:
MaTepHaibHas TOUKa, MHEPIHaIbHas CUCTEMa OTCUETa, aOCOIIOTHO TBEPAOE
TEJIO, UJICATBHBIN ra3; MOJEIN CTPOCHHMS Ira30B, )KUJIKOCTEH U TBEPIBIX TEIl,
TOYCYHBIN AJIEKTPUUYECKHUM 3apsil — IPU pelIeHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacrnio3naBath pu3ndeckue sBIeHUs (IPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KUHETUUYECKOH TEOpUU  CTPOEHUs
BEUIECTBA M JJIEKTPOJWHAMUKHU: pPAaBHOMEPHOE U PaBHOYCKOPEHHOE
IPSIMOJIMHENHOE JBMKEHHME, CBOOOJHOE TMaJeHUE TeJl, MABUKEHHUE 10
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Ttei; Auddysus, OpOoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE KHUJKOCTEH U TBEPABIX TeJ, U3MEHEHUue oO0béMma Tel
OpU HarpeBaHUM (OXJIAXKIEHHM), TEIJIOBOE paBHOBECHE, MCIApPEHHUE,
KOHJIEHCallUs, IJIaBJIeHHe, KpUCTAJUIN3aLus, KUIIEHHE, BIAXKHOCTh BO3/1yXa,
MOBBILICHHUE JIaBJICHUS r'a3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MeXly apaMeTpaMM COCTOSIHUS ra3a B M30IpoLeccax; dJEeKTpU3alus Tell,
B3aUMO/ICHICTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JBM)KEHHE, UCHOJb3Ys (PU3MUECKUE BEINYUHBI:
KOOPAMHATA, YyTh, [IEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUIIa,
UMITYJIbC ~ T€Jla, KUHETUYECKas DJHEprus, IOTCHUUAIbHAsA DJHEPIHs,
MexaHuuyeckas paboTa, MeXaHWYecKas MOIIHOCTh; NPU OMNHCAHUU
MPAaBWIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCHOJIb3YEMbIX BEIMYMH, HUX
0003Ha4YeHMs] W EIWHUIBI, HaXOAWUThb (OPMYJIbl, CBS3BIBAIOLIUE JIAHHYIO
(bU3nMYeCcKyro BETUUUHY C IPYTHUMHU BEIMYMHAMU

10.5

10.6

OnuceiBaTh U3yYEHHBbIE TEIUIOBBIE CBOMCTBA TEJ U TEIJIOBBIE SBIICHUSA,
UCIOJB3YS (PM3MUECKHUE BEJMUMHBIL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeaHss
KMHETHYecKast SHEprus Xa0THUYECKOTO JIBUKECHUS MOJIEKYIL,
CpeIHEeKBaJpaTUyHasi  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIJIOTHI,
BHYTPEHHS JHeprusi, padora ra3a, KOd(QQHUIMEHT IOJE3HOTo AEHCTBUS
TEIUIOBOTO JABHUTraTeNsl; MPU ONMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3NUECKUI
CMBICJI UCHOJIb3YEMbIX BEIMYUH, UX O0O3HAYEHHS W €AWHUIBI, HAXOIUTh
(dbopMynbl, CBS3bIBAIOIIME TAHHYIO (DU3UYECKYI0 BEIUYMHY C JAPYTHMH
BEJIMYMHAM

OnuceIBaTh HN3YUCHHBIC QJICKTPHUYICCKUC CBOICTBa BCIICCTBA n
QJICKTPUYCCKUC SBJICHUA (HpOLICCCLI), HCIIOJIb3YH (bPI3PI‘-ICCKPIC BCJIIMYHHBI:




10.7

ANEKTPUYECKUN 3apsill, SJEKTPUYECKOE TMOoJie, HaNpsLKEHHOCTh IO,
MOTEHIIKal, Pa3HOCTh MOTEHIIMAIOB; MIPU ONMKMCAHUU MPABUIBHO TPAKTOBATh
(bu3HYECKUN CMBICIT UCTIONIb3yEeMbIX BEJIMYUH, UX 0003HAUYCHUS U €IUHUIIBI;
yKa3bIBaTh (DOpPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3MUYECKYI0 BEITUYHMHY C
JIPYTMMH BETUUMHAMU

aHATM3UPOBATh (PU3UYECKHE MPOLECCH U SBJICHUS, HCIIONB3Ys (PU3HUYECKHe
3aKOHbl M MPUHIUIIBL: 3aKOH BceMupHoro tsrotrenusi, I, II u III 3akonbl
HploTOHa, 3aKOH COXpaHEHUs MEXaHWYECKOW IHEpPruH, 3aKOH COXpPaHEHUS
UMITyJIbCa, MPUHLMUI  CYNEPHO3UIUH CHJI, MPUHIUI PABHOIPABHS
MHEPLUUATIBHBIX CHUCTEM OTCYETa; MOJEKYISIPHO-KMHETUYECKYIO TEOPHIO
CTPOCHHUS BEIIECTBA, IA30BbIE 3aKOHbI, CBA3b CPEIHEH KUHETHUYECKON
SHEPTUU TEIUIOBOTO JBWKEHHS MOJEKYJI C aOCONIIOTHOW TeMIepaTypoH,
NEpBBIH 3aKOH TEPMOJUMHAMHMKHU; 3aKOH COXPAHEHHS 3JIEKTPUUYECKOrO
3apsaa, 3akoH KyioHa; mpu 3TOM pa3iauyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTEeMaTHYeCKOE BBIPAKEHUE M YCIOBHS (TpaHUIBI, 00JIaCTH)
MPUMEHUMOCTHU

10.8

OOBSICHATH OCHOBHBIE TPUHIUIBI JIEHCTBUS MallUMH, HpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iMuyaTh  yCJIOBUS HMX  0€301acHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYCCKUX SIBICHUU |
MponecCoOB C UCIIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX HSMGPGHHﬁ; IIpHU 5TOM
dbopmynupoBath npodiemy (3a7ady) U THUIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
coOuparh YCTAaHOBKY W3 MPEIJIOKEHHOTO 000pYyI0BaHUS, TPOBOJUTE OIIBIT
1 (GOpMYJINPOBATH BBIBOJIbI

10.10

10.11

10.12

10.13

10.14

OcymiecTBiATh NpsIMblE M KOCBEHHbIE M3MEpeHHs (PU3NYECKHX BEIHYUH,
IIpU 3TOM BBIOMPATh ONTHMAJIbHBIA CHOCOO M3MEpPEHUs U MCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCHMOCTH  MEXIy (PU3UYECKUMH  BEIMYMHAMHU C
WCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW; MpPU STOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHpOBAaTh  pe3yNbTaThl  TOJYyYEHHOW  3aBUCHMOCTH
(GU3HMYECKUX BEIUYMH B BHJE TAaOMUIl U TpaduKOB, N€JaTh BBIBOJIBI I10
pe3ynbTaTam UCCIIeIOBaHUS

CobmoiaTh mpaBmiia 0€30MacHOro TpyAa NPy MPOBEIECHUN UCCIETOBAHHHN B
pamMKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOH JESITENLHOCTH C HCIOIh30BAHUEM U3MEPHUTENBHBIX YCTPOMCTB U
71a00paTOPHOTO 00OPYTOBAHUS

Pemarp pacuérHbie 3amauM C SIBHO 3aJlaHHOM (PU3UYECKOW MOJENbIo,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPUHIIUITBI; HA OCHOBE aHAIN3a yCIOBHS
3aaui BBIOUPATh (PU3UYECKYI0 MOJEIb, BBIICTATh (PHU3UUECKIE BEIUYUHBI
U QopMynbl, HEOOXOAWMBIE [Isi €€ pelIeHHs, MPOBOAUTH PAacuéThl U
OIICHUBATH PEATHLHOCThH MOJYUYEHHOTO 3HAYCHHS (PU3HUECKON BEIIMUNHBI

Pemiate Kau4C€CTBCHHBIC 3aga4uu: BBICTpPAanNBATb JJOTHUYCCKH
HCIMIPOTUBOPCUMUBYIO IICIIOYKY paCCY)K,Z[CHI/Iﬁ C OHOpOI71 Ha HU3YYCHHLIC




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

10.15

Hcnonb3oBaTh  IpU  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTWM Ui TIOMCKA, CTPYKTYPUPOBAHUS,
UHTEpPIIpETAllMM U TPEACTABICHUS Y4YyeOHOM U HAy4yHO-TIONYJSpPHOU
uHpOpMAaLUK, TONYYCHHON U3 pa3IMYHBIX HCTOYHUKOB; KPUTHYECKU
aHAJIM3UPOBATH MOJTY4aEMyI0 HH(OPMAIHIIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIA/1a POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOIIECCOB OKPYXKAIOMIETO MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTUHN

Hcnonp30BaTh TEOpETUYECKUE 3HAHUS 10 (PU3KMKE B IMOBCEIHEBHOW KU3HU
s obOecrieueHrss 0€30MACHOCTH TIPU  OOpalleHHH C MpuOoOpaMH |
TEXHUYECKHMHU YCTPOMCTBAMH, JUISI COXPAHEHUS 3JI0POBBbSI M COOJIIOICHUS
HOPM 9KOJIOTUYECKOTO TIOBEICHUS B OKPYKAIOIIEH cpere

PaGorate B rpymme C BBINOJIHEHUEM PA3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIINbI, PAMOHATIBHO PACHPEACIsATh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHIAPTHBIX CHUTYAIMsX, aJCKBaTHO
OLICHWBATh BKJIAQJ KaXKIOTO W3 YYaCTHUKOB TPYIIBI B PEIICHHUE
paccMaTpuBaeMoid MPoOIeMbI

11 KITIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

11.1

IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 0011ero oo0pa3zoBaHus

JleMoHCTpHpOBaTh Ha MpUMEpPAX poJib U MecTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPA, B PA3BUTHUH COBPEMEHHON TEXHHUKHU
U TEXHOJOTHH, B IPAKTHUUYECKOW IEATEIBbHOCTH JIIOACH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

VYuuThiBaTh TpaHUIIBl MPUMEHEHUS H3YYEHHBIX (QU3UUYECKUX MOJEIIEH:
TOYEYHBIN JIJIEKTPUYECKUHN 3apsf, sepHas MOJENIb aToMa, HYKJIOHHAas
MO/JIeJIb ATOMHOTO siJIpa NP pPeUIeHUH PU3NUYECKHUX 3a]au

11.3

Pacnio3naBath (u3nueckue sBIeHUS (MPOLECcChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB OJICKTPOJMHAMHUKH W KBAaHTOBOW (HU3UKH: DIICKTPUYCCKAs
POBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSI
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS WHAYKIIUS, CHCTBHE
MarHUTHOTO TIOJISE Ha TMPOBOJHHK C TOKOM U JBWXKYIIUICS 3aps,
AIIEKTPOMArHUTHBIE KoneOaHus " BOJIHBI, NPSIMOJIMHEHHOE
pacnpoCTpaHeHUE CBETa, OTPaKEHHE, NpEeIOMIICHHe, WHTepdepeHIms,
nudpakiys U MOJspU3aNus CBETa, AUCIEPCHsT CBETa, (POTOIIEKTPUIESCKHUI
s dekt (porodddexT), cBeTOBOE AaBI€HHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aTtoMa  BOJOPOJAa,  ©CTECTBEHHAas WM HCKYCCTBEHHAs




pPaanOaKTUBHOCTDb

11.4

OnuceiBaTh U3yYEHHbIE CBOMCTBA BELIECTBA (JIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKUE, DIEKTPUUECKYI0 IPOBOAMMOCTh DPA3JIMYHBIX Cped) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (pU3MUecKue
BEJIMYUHBI: YICKTPUUIECCKUN 3apsil, CUila TOKA, dJIEKTPUUYECKOE HANPSKEHUE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pasHOCTh mnoreHnuanos, JJ[C, pabora
TOKa, MHIYKLUS MAarHUTHOro Imojs, cuina Awmmepa, cwia Jlopenua,
MHIYKTUBHOCTb KATYIIKH, SHEPTUs JIEKTPUUECKOTO U MAarHUTHOTO IOJIEH,
IepUoJl U 4acToTa KOJIeOaHUM B KosieOaTelnbHOM KOHTYpE, 3apsi M cuia
TOKa B IpoOLlecCe TapMOHHUYECKMX 3JEKTPOMArHUTHBIX KosieOaHuUH,
(GoKycHOE pacCcTOSIHME M ONTHUYECKas CHJa JIMH3BL, TPH OMHCAHUH
NPaBUWIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIIOJNB3YEMbBIX BEJIMYHMH, UX
0003HauCHHsI W EIUHHIBI;, YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(U3NYECKYIO BEIMYUHY C APYTUMU BEJIUYUHAMU

11.5

OnuceiBaTh HM3y4YeHHBbIE KBAHTOBBIE SIBICHHS M MPOIECCHI, HCIOIb3YS
($u3nYecKrue BEITUYHHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI
M YacToTa CBETAa, SHEPrus M HMITYyJIbC (POTOHA, MEpPHOA IOJIypacmaja,
SHEPrUsi CBS3M ATOMHBIX SJI€p; MPU ONMUCAHUU MPABUIBLHO TPaKTOBATH
(UBUYECKUN CMBICI UCTIONB3YEMBIX BEIMYHMH, MX 0003HAUCHUS U €IUHULIBI;
yKa3bIBaTh (DOpPMYJIbI, CBS3BIBAIOIIME JaHHYIO (DU3HUECKYIO BEIUYHHY C
JPYTMMH BETUYMHAMU, BBIUUCIISITH 3HaUeHNE (PU3UYECKON BETUUHHBI

11.6

11.7

11.8

AHanu3upoBath (U3NIECKHUE MPOLECCH U SIBICHUS, HCIIONB3Ys (PU3HMUECKue
3aKOHBl M NPUHLUIBL: 3aKkoH OMa, 3aKOHbI [OCJIEIO0BAaTEIbHOTO U
NapajIeJIbHOTO COEAMHEHUs NIPOBOJHUKOB, 3akoH JIxoyns — JIeHna, 3akoH
AJIEKTPOMAarHUTHOW MHAYKLWHU, 3aKOH NPSMOJIMHEHHOIO pacipOCTPaHEHUS
CBETa, 3aKOHBbl OTPAJKEHUS CBETA, 3aKOHBI IPEJIOMIICHUS CBETAa, ypaBHEHUE
OnHmTeiiHa a1 QoTtosddexTa, 3aKOH COXpaHEHUs DSHEPrUH, 3aKOH
COXpaHEHMsI UMITYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUYECKOIO 3apsA]a, 3aKOH
COXpPaHEHMsI MacCOBOIO 4YHcCla, MOCTyNaTel bopa, 3aKOH pagrOaKTHUBHOIO
pacraza; mpu 3TOM pas3lInyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHUYeCcKOe  BBIpaXXEHHWE M ycjoBHsl  (TpaHMIbl,  oO1acTH)
PUMEHUMOCTH

Omnpenendarb HalpaBJI€HUE BEKTOpPAa MHAYKUMHW MarHUTHOIO  MOJIA
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTH H300pakeHHE, CO3JAaBAEMOE IUIOCKHM 3EpKaJIoM,
TOHKOH JTUH30U

11.9

BrimmonaaTe OKCIICPUMCHTBI I10 HCCIECAOBAHHUIO (1)I/I3I/I‘—ICCKI/IX SIBJICHUA U
MponecCoOB C UCIOJb30BAHUEM ITPAMBIX U KOCBCHHBIX I/I3MepeHI/II\/'I; IIpru 5TOM
dbopmynupoBath podiemMy (3a1ady) ¥ THIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 000pyI0BaHUS, MPOBOJUTE OIBIT
1 GOPMYIUPOBATH BHIBOJIBI

11.10

OcyiecTBIITh MpsIMblE M KOCBEHHbIE M3MEPEHHsS (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMPATh ONTHMAJIbHBIA CHOCOO HM3MEpEHUs U MCHOJIb30BaTh




U3BECTHBIE METO/bI OLIEHKH IOTPEIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (PM3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
NPSAMBIX U3MEPEHUH; MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH
pe3ybTaThl TOJYYEHHONW 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJIE
TaOIUI U TPaQUKOB, AETATh BHIBOABI 110 Pe3yJIbTaTaM UCCIICIOBaHUS

Cobmoath mpaBuiia 0€30MacCHOTO TPy/a P MPOBEACHUH HCCIICIOBAHUIT B
paMKax  y4eOHOTrO0  JKCIEpPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW W
HpOGKTHOfI ACATCIIbBHOCTU € UCIIOJIb30BAHHUEM U3MCPUTCIIbHBIX YCTpOﬁCTB n
1abopaTopHOTro 000PYIOBaAHUS

Pemate pacuérHble 3agauu ¢ SIBHO 3aJaHHON (DU3UYECKON MOJENbIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHIIMIIBI; HA OCHOBE aHAJIM3a YCIOBUS
3a/1a4u BHIOMpaTh (HPU3UYECKYIO MOJIENb, BBIICIATh (PU3HUYECCKUE BEITUUUHBI
U (QopMyIBl, HEOOXOAWMBIC ISl €€ peHmIeHHsS, MPOBOAUTH PACUEThl U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHSI (PHU3UICCKON BEITHUNHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAaUBATb JJOI'MYCCKHU
HCIMIPOTUBOPCUUBYHO ILICIIOYKY paccy;xneHHﬁ C OHOpOﬁ Ha H3YYCHHBIC
3daKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

Hcnonb3oBaTh  HpU  pelleHUH  y4eOHBIX  3aJjad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJIOTMM U1 IIOMCKA,  CTPYKTYPUPOBAHUS,
UHTEpIpeTallud U MpeJICTaBlIeHUs Y4eOHOH M  Hay4yHO-IOIMYJISIPHOM
uHpOpMaLlMY, MOJYYEHHOM U3 pa3gMyHbIX HCTOYHUKOB; KPUTHUECKH
aHAJIU3UPOBATh M0JIy4yaeMyl0 HH()OpMaIUIo

OOBSICHATh MPUHLUUIBI JEHCTBUS MAIMH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3nuyaTh YyCIOBHS UX O€30MacHOr0 WCMIOJIb30BAaHUS B
MOBCEIHEBHON KU3HU

11.17

[TpuBOIUTE PUMEPHI BKIIAJIa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-PU3UKOB
B pa3BUTHE HayKu, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIETO0 MHUDPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp30BaTh TEOpETUUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN KM3HU
uist  obecrieyeHust Oe3omacHOCTH TpU  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHUS 3/I0POBBSI M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 MOBEICHUS B OKPYXKAIOLIEH cpee

11.19

PaGorate B rpymnme C BBINOJHEHUEM pA3IUYHBIX COIMATIBHBIX POIIEH,
MJIAaHUPOBATh PadOTy TPYMIIBI, PAMOHAIBHO PACHpeNeaTh 00s3aHHOCTH U
IJIAaHUPOBATh ACATCIBHOCTh B HCECTAHAAPTHBIX CUTyalUAX, aJCKBAaTHO
OLCHMBATb BKJIaJ KaXJA0ro M3 YYAaCTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TpOOIeMBbI




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. HayuHble meTonaml
IIO3HAHMSI OKpYXkKarolero Mupa. Poss sxkcriepumenTa
U TEOpUM B IIpPOlLlECC€ TMO3HAHUA IPUPOABL.
DKCrepuMEHT B (pu3uke

1.2

MonenupoBanue ¢usmueckux  SABICHUH |
nporieccoB. Hayunple runore3sl. @usnueckue
3aKOHBl M TEOpHM. ['paHUIBl PUMEHUMOCTH
¢u3nyeckux 3aKOHOB. [IpMHIMII COOTBETCTBHSI.
Porb m wmecro ¢msuku B hopMHpOBaHHH
COBPEMEHHOM  HAay4yHOH  KapTHUHBI MHpa, B
NPaKTHYECKOH NEeSITeNbHOCTH JIIOIeH

MEXAHUKA

2.1.1

#HH#ParHH#KHUHEMATHUKA

Mexannueckoe — nBwkeHue.  OTHOCUTEIIBHOCTD
MexaHuueckoro JBmkeHus. Cucrema OTCuéra.
Tpaexropus

2.1.2

[Tepemermienne, CcKOpocTb (CpeAHsiss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHHE MaTepHalIbHOM
TOYKH, UX MPOEKIUU HA OCH CHUCTEMBI KOOPJIMHAT.
CrnoskeHue nepemMeIeHnii U CI0)KEHUE CKOPOCTEN

2.1

2.13

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIUHEITHOE
IBIWKEeHHE. ['padku 3aBUCUMOCTH KOOPJIMHAT,
CKOPOCTH, YCKOPEHHS, IyTH U TEepeMENICHUS
MaTepUAIbHON TOUYKU OT BPEMEHU

2.14

2.1.5

2.1.6

CBoOoaHoe majieHre. Y cKopeHue cBoOOOIHOTO
maaCHUuA

KpuBonuneiinoe JBHKEHHE. PaBHOMepHOE
JIBUOKEHUE MaTEpPUAJIbHOW TOYKU IO OKPYKHOCTH.
YrnoBast CKOpOCTb, TUHEWHAs CKOpoCTh. [lepuon u
yactoTa. L{eHTpocTpeMHUTENbHOE YCKOPEHNE

TexHuueckue YCTPOﬁCTBaI CIINAOMCTP, ABUKCHUC
CHapsA 0B, HCIIHBIC U pCMCHHBIC IICpCAaAIn

[Ipaktuueckue paboTel. M3MepeHne MrHOBEHHOMH
ckopocTH. MccienoBaHne COOTHOLIEHHSI MEXIY




2.2

2.3

MIyTSMH, [IPOMICHHBIMU TEJIOM 3a
HOCJICIOBATENbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpH PaBHOYCKOPCHHOM [BIDKCHHHM C HAYaIbHOM
CKOPOCThIO, PaBHOH Hynro. V3ydeHue ABHIKEHHS
HapuKa B BSI3KOW XUIKOCTU. V3ydeHne ABMIKEHHS
Tea, OpOIIEHHOTO TOPU30HTAIBHO

##HtPar### IMHAMUKA

2.2.1

222

IIpunnun  orHocutensHOocTH ['anmunes. Ilepsbiid
3ak0oH HprotoHa. lHepiuaibHble CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHImMn cyneprno3uiyuy Cuil

223

Bropoii 3axkoH HproTOHA 1711 MaTEpUAIBHON TOYKU B
unepuuanbHoit cucteme otcuéra (MCO). Tpernit
3akoH HproTOHa /U1 MaTepHaIbHBIX TOYEK

224

2.2.5

3akoH BceMUpHOTO TsAroTeHus. Cuna TSDKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe TtpeHue. Cuna TpeHHUS
CKOJIbXKEHHUS M cuiia TpeHus mokos. Koadduuument
TpeHus. Cuia CONpPOTUBIICHUS TIPU JBIKEHUH Tea
B JKUJIKOCTH HJIH ra3e

227

2.2.8

229

[TocrynarensHOe W  BpamaTeIbHOE  JIBHIKCHUE
a0CoOI0THO TBEPAOIO TEa

MOMEHT CHJIBI OTHOCHUTEJIBHO OCH BpAIlICHUS.
[T;meyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEA B
nUCo

TexHuueckue YCTpOﬁCTBaZ HNOAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka N0 HAaKJIOHHOM IUIOCKOCTH TOJ AeHCTBHEM
HECKOJIBKUX CHJI. MccnenoBaHue 3aBUCHUMOCTH CHIT
VIOPYTOCTH, BO3HUKAWOIIUX B JaehopMupyeMoit
NpYXUHE W PE3UMHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

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

2.3.1

232

233

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
MaTepuaIbHBIX TOueK. IMMysbC cuiibl U U3MEHEHUE
UMIIyJIbCa Tea

3akoH coxpaHeHust umiyiabca B ICO. PeaktuBHoe
JIBUKECHHE

PabGora cunel




234

MOoIIHOCTh CUIBI

235

2.3.6

2.3.7

Kunetnueckast 53Heprusi MarepUaibHOH  TOYKH.
TeopeMao KMHETUYECKOW SHEPIUU

[TorennmanpHas >Heprus. [loTreHnManbHas SHEPruUs
YIpyro nehopMUPOBAHHOU MIPY>KUHBI.
[ToTennuanpHas SHEPrUs Teja BOJMU3M MMOBEPXHOCTH
Seman

IloTennmanbHbIe ¥ HENOTCHIMAIBbHEIC CHIIBI. CBSA3b
pa6OTBI HCIMOTCHLIUMAJIBHBIX CHJI C HU3MCHCHHEM
MEXaHU4YeCKOM OHCPIrunl CHUCTEMBI  TCII. 3akoH
COXpaHCHUA MEXaHUYeCKOM OHEpPIrun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

239

2.3.10

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

[TpakTuueckue padotel. 3ydeHne cBA3M CKOPOCTEi
Tel Mpu Heympyrom ynape. MccnemoBanue cBS3U
paboThl CcHUIIBI C U3MEHEHHEM MEXaHHYECKOM
SHEPTUU Tela

3 MOJIEKVYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA
##HPar###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

OcHoBHBIE II0JIOKEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOW TEOpUH. BpOyHOBCKOE [BHIKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOICHCTBUS
YacTHUL BENIeCTBa
Monenu cTpoeHHsl ra3oB, XHJIKOCTEH U TBEPIBIX

3.1.2 Tel U OOBSICHEHUE CBOMCTB BELIECTBA HAa OCHOBE
ITUX MOJEEN

313 Macca MOJIEKYII. KomnuecTtBo BEILIECTBA.
[TocrossuHas ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. lllkana remneparyp Llenbcust
Mognens upeanpHOro rasa. OCHOBHOE ypaBHEHHUE

3.1.5 MOJIEKYJIAPHO-KUHETUYECKOW TEOPUU HECAIBHOIO
rasa
AOcomroTHass TeMmIeparypa Kak Mepa CpeaHeu

3.1.6 KMHETUYECKOM DHEPruu  TEIUIOBOIO  JIBHIKECHUS
yactul rasa. [llkana remneparyp KenpBruna

317 VpaBuenune Knaneiipona — MengeneeBa. 3akoH
JanbroHa

318 I"a3oBble 3ak0HBI. M30MpolLiecchl B HASAIBHOM Ta3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMa,




u30xopa, n3zobapa

3.1.9

3.1.10

TexHuyeckue ycTporucTBa: TepMOMETpP, OapoMeTp

[TpakTrueckue padoTel. MI3MepeHne Maccsl BO3ayXxa
B KJacCHOW KoMmHare. MccienoBaHue 3aBUCUMOCTH
MEXJy IapaMeTpamMH COCTOSIHUS Pa3peKEeHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

322

Tepmonunamudeckas cUCTEMA. Bnaytpennss
SHEPIUs TEPMOJANHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEHEHU S

KonuuectBo Ttemnorsl u  pabota. BHyTpeHHss
SHEPrusl OJHOATOMHOTO UJEAILHOTO Ta3a

323

33791831 TEIUIONEpEIaYun: TETIONPOBOJHOCTb,
KOHBEKUMSA, HW3JIy4YyeHHue. TertoéMKOCTh  Telna.
ViaeapHas  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINUECTBA TEILJIOTHI MPU TEIUIONEpeiaue

324

IlepBbiii 3ak0H TepMoaMHAMHUKU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOJMHAMUKHM K HM30IPOLIECCaM.
['paduueckas muHTEpIIpEeTAIys pabOTHI ra3a

3.2.5

Tenmosrie MAaIlITHbBI. [TpunHIUTIBI JIEUCTBUS
TerIoBeIX MamuH. [IpeoOpa3oBaHus SHEPruu B
TEIUIOBBIX MammHax. KodpuiueHT mose3Horo
nevictus (nanee — KI1J1) termoBoit Mamuubl. [y
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmoauHamuku. HeoOpaTuMocTh
IIPOLIECCOB B IpuUpoAe. TemIoBble JBUTaTEIH.
DKOJIOTHYECKHE TTPOOIEMBI TEIIJIOIHEPTETHKH

TexHHueCcKue yCTpOICTBa: IBUTraTellb BHYTPEHHETO
CropaHusi, ObITOBOHM XOJOJMIBHUK, KOHJUIIMOHEP
[IpakTnueckue pabotel. V3mMepeHue yAenbHOI
TEIJIOEMKOCTH

33

###Par#### AT PEIATHBIE COCTOSAHUA BEHIECBA. ®A30BbIE

3.3.1

332

[NHEPEXO/IbI

Hap006pa3OBaHHe N KOHACHCaAlMA. I/IcnapeHHe )51
KHUIICHUC. YILCJ'ILHB.SI TCIIJIOTAa Hap006pa3OBaHI/I}I.
3aBHCHUMOCTh TEMIICPATYPHI KUIICHUA OT JaBJICHUA

AOGCONIOTHAS ¥ OTHOCUTENbHAS BIAXXHOCTh BO3IyXa.
Haceliennslii nap

3.33

TBépnoe Ttemo. Kpucramimueckue u amopdHbIe
Tena. AHU30TPOINHS CBOWCTB KpUCTaLIOB. JKuakue
Kpuctayyibl. CoBpeMEHHbIE MaTepHaIb




[InmaBienne M KpucTauM3anus. Y AeiabHasl TEIIOTa

334
riasnenus. Cydmumanus
3.35 YpaBHeHUE TEIIOBOTO OanaHca
TexHuueckue YCTpOMCTBA: TUTPOMETP u
136 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU MOTYyUCHUS
o COBPEMEHHBIX  MaTepualioB, B TOM  4HCIE
HAHOMAaTEpPHAaJIOB, U HAHOTEXHOJOTUHU
337 [IpakTuueckue paboTel. M3mepeHue BIaXKHOCTH
o BO3JyXa
4 OJIEKTPOIMHAMUKA
###Par###IJIEKTPOCTATUKA
411 OneKkTpu3anus Tell. JJeKTpudyeckuid 3apsa. Jlsa
o BHJIa 3JIEKTPHUYECKHX 3aPsII0B
4.1.2 [IpoBOIHUKY, AUAIIEKTPUKHU U MOTYIIPOBOAHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
4.14 B3aumopgeiictBue 3apsanoB. 3akoH Kynona
DJIEKTpUUYECKOE ToJe. Hanpsoxénnoctsb
4.1.5 aNeKTpuueckoro mnois. [lpuHuun cynepno3uuuu.
Jluany HanpsHKEHHOCTH AIEKTPUUYECKOTO MO
416 Pabora cui AJIEKTPOCTATUYECKOTO OIS
o IMotennuain. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOAHMKKM ¥ JOUAJNEKTPUKH B  TMOCTOSHHOM
4.1.7 ANEKTPUIECKOM ToJIe. Jwuanexrpudeckas
MPOHUIIAEMOCTh
OnexTpoémkocTb. KoHaeHcaTop. OIJIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCATopa. OHEPrus 3apsyKEHHOTO
KOH/JIEHCAaTopa
TexHuueckue yCTpoOHCTBA: AIIEKTPOCKOTI,
419 AIIEKTPOMETP, ANEKTPOCTaTUUECKAast 3alluTa,
o 3a3eMJICHHE  DJIEKTPONpPUOOpOB,  KOHAECHCATOD,
KCEPOKC, CTPYUHBIN IIPUHTED
41.10 IIpakTrueckue paboTHL. N3mepenune
o 3JIEKTPOEMKOCTH KOHJIEHCATOPA
##Par###IIOCTOSHHBIN DJIEKTPUYECKHH TOK. TOKH B PA3JIMYHBIX
CPEJAX
VYcnosus CYLIIECTBOBaHMS MOCTOSIHHOTO
4.2.1 ANeKTpruYecKoro Toka. Mcrounnku toka. Cuia Toxa.
4.2 [TocTosiHHBIN TOK
4272 Hamnpsixenune. 3akon Oma 1i1s ydacTka 1enu
423 DnexTpuueckoe COIIPOTHUBIICHUE. VY nenbHoe

COIIPOTUBJICHUEC BEIICCTBA




424

HOCJIGIIOB&TCJIBHOQ, nmapajjicJibHOC, CMCIIAHHOC
COCIMHECHUEC ITPOBOIHUKOB

4.2.5

4.2.6

Pabora snexrpuueckoro Ttoka. 3akoH Jlxoymns —
Jlenna

MOH_[HOCTB OJICKTPHUYCCKOI'0O TOKaA

4.2.7

anekTponBkymas cwia (manee — OJC) wu
BHYTpEHHEE CONPOTUBICHHE WCTOYHHUKA TOKa.
3akoH OmMma JUTSt MTOJTHOU (3aMKHYTOM)
anekTprueckoi 1enu. KopoTkoe 3aMbIkaHue

4.2.8

ONEeKTpOHHAas MNPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb ~ COINPOTUBJIIEHUS  METAJUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

429

4.2.10

OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITY4YKOB

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

MPOBOAMMOCTh TMOJXYIPOBOAHMKOB. CBOWCTBa p-n
nepexoa. [lomynpoBogHIKOBBIE TPHUOOPHI

4.2.11

DNeKTpUUECKU TOK B 3JIEKTPOJINTAX.
DNEKTPOIUTHYECKAS JUCCOLMALIUSA. DIEKTPOIIN3

4.2.12

4.2.13

DnekTpuueckuii Tok B razax. CaMOCTOSITENbHBIA U
HECAMOCTOSITENIBHBIA  pa3psa. Pasznuynbple  TUIBI
CaMOCTOATENILHOTO pa3psana. Monuus. [Inazma

TexHuuecKkue ycTpoNCTBa: aMIIEpMETpP, BOJIBTMETP,
peocTar, MICTOYHUKH TOKa, JJIEKTPOHArPEBATEIIbHBIC
IpuOOpBI, 3JIEKTPOOCBETUTEIILHBIE npuOopBHl,
TEPMOMETDP COINPOTUBJIEHUS, BAKYyMHBIH JHOJ,
TEPMUCTOPHI u ($hoTOpe3uCTOpHI,
ITOJIYIIPOBOJTHUKOBBINA TNOJI, TAJIbBAHUKA

4.2.14

11 KUIACC

Kon
pa3nena
4
4.3

Koanposepsiemoro
3J1eMEHTa

[TpakTnyeckue paboThl. M3ydeHue CMeIIaHHOTO
COEJMHEHUS PE3UCTOPOB.

U3mepenne DOJIC ucrouHMKa TOKa U €ro
BHYTPEHHETO COIPOTUBIICHUS. Habmronenue
AIIEKTPOIIN3A

IIpoBepsiemble 3JIeMeHTHI COEPKAHUS

SJIEKTPOAMHAMUKA

##H#PartHHH#MAT'HUTHOE I10JIE. ODJIEKTPOMAT'HUTHAA MHYKINA




IlocTossHHEIE MAarHuThbL. B3aumonelictBue

4.3.1 HOCTOSTHHBIX MAarHUTOB
MarnuTtHOoe 1osie. BEKTOp MarHUTHONW WUHAYKIIUH.
439 IIpunnun cynepno3unmu. JIMHMM  MarHUTHOR
e uHAyKIud. KapTrHa JTHHUN MarHATHON MHIYKIIUH
TOJIsI TOCTOSIHHBIX MAarHUTOB
MarnutHoe moJie MpoBOJHUKA ¢ TOKOM. KapTuna
JUHUWA TOJs IJIMHHOTO MPSMOro IPOBOJHUKA U
433 3aMKHYTOT'O0 KOJIBIIEBOTO IIPOBOJHMKA, KAaTYLIKH C
TokoM. OmeiTr  Opcrena.  BsaumopeiictBue
MIPOBOJIHUKOB C TOKOM
434 Cuna Amriepa, €€ MOJyJib U HallpaBJICHUE
Cuna Jlopenna, e€ Moaynb U HampaBlcHHE.
435 JBr>keHre 3apspKEHHOM 4YacTHIBI B OJHOPOJHOM
MarHuTHOM noje. Pabota cunsl Jlopenia
4.3.6 SIBneHre 3MeKTPOMarHUTHON UHIYKITUU
437 [ToTok BeKTOpa MarHUTHOM MHIYKLIUU
4338 OJAC wuHayknuu. 3aKOH  3JIEKTPOMAarHUTHOM
e uHayknud Papajest
Buxpesoe snexkrpuueckoe nojue. 9J]C uHIyKIIMU B
4.3.9 IIPOBOJAHMKE, JBUXKYIIEMCS IOCTYNATEIbHO B
OJIHOPOJIHOM MarHUTHOM TI0JIe
4.3.10 [IpaBuio Jlenna
4311 NunyktuBHOCTh. fIBrieHne camowHAykiuu. DJ[C
o CaMOUHIYKITUU
4.3.12 DHeprusi MarHUTHOTO MOJIsl KATYIIKHA C TOKOM
4.3.13 DJEKTPOMarHuTHOE I10J1€
TexHUYeCcKrne yCTpOMCTBA: MOCTOSIHHBIE MAarHUTHI,
4.3.14 AJIEKTPOMATHUTHI, IEKTPOJABUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS TIeYb
[TpakTiueckue paboThl. M3ydeHHe MarHUTHOTO
MOJIsI KaTyIIKK ¢ TOKOM. VccrnenoBanue IencTBUs
4.3.15 MIOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosanune SIBIIEHUS 3JIEKTPOMArHUTHON
WHIYKITAN

5 KOJIEBAHUA 1 BOJIHBI
###Par#t#H#MEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A
KonebarenbpHas cucrema. CBOOOIHBIE KOJICOaHUSI.
5.1 5.1.1 [Mapmonnueckne xonebanus. Ilepwon, dacrora,

amMIuInTya U dasza KoyeOaHui

IIpy>xuHHBINA MagsTHUK. MaTeMaTU4eCKUN MasTHUK




5.2

5.1.3

YpaBHeHue rapMOHUYECKUX KoJIeOaHUH.
Kunemartnyeckoen  OUHAMHMYECKOE  OIMCAHME
K0J1e0aTeIbHOI O IBUKEHUS

IIpeBpamienue dSHepruv IpU TAPMOHUYECKUX
konebanusax. CBs3b  aMIUIUTYABl  KoJeOaHHA
UCXOJHON BEIMUYUHBI C aMIUIUTYJaMHU KoJeOaHU
€€ CKOPOCTU U YCKOPEHHUS

KonebarenbHblii KOHTYD. CBobopHbIe
AIIEKTPOMArHUTHBIE KOJIE0aHHS B  HJICAUIHHOM
KoJIe0aTeNbHOM  KOHTYype. AHAIOTHUS  MEXIy
MEXaHUYECKUMU u AJIEKTPOMAarHUTHBIMU
kojebanusimMu. @opmyna Tomcona

5.1.7

5.1.8

3akoH COXpPAaHCHUA OHEPIrun B nacaJlbHOM
K0J1€0aTeIbHOM KOHTYpE

Boinyx1eHHbIe MEXaHUYECKHE KOJICOaHUS.
Pe3onanc. Pe3onancHas kpuBas. BbIHyXIeHHbIE
AJICKTPOMArHUTHBIE KOJICOaHMS.

[Iepemennblil Tok. CUHYCOMAAIBHBIN TEPEMEHHBII
TOK.

5.1.10

Mo1HOCTh NEPEMEHHOTO TOKA. AMIUIMTYIHOE U
JICHCTBYIOIIIEE 3HAYECHHUE CHUJIbI TOKA M HANPSKECHUS
Tpancpopmarop. IlpousBoincTBo, nepepaya U
notpebieHue NEKTPUYECKON SHEPIHH.
OKOJIOTUYECKHUE  PUCKM  TpPU  IPOU3BOJCTBE
AIEKTPUYECKOMN DHEPIUH. Kynerypa
HCIIOJIB30BaHUs DJIEKTPOIHEPTUH B IOBCEIHEBHOMN
KU3HU

5.1.11

5.1.12

TexHunueckue YCTpOMCTBA: ceifcmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIIepesad

IIpakTueckue paloThI. Hccnenosanne
3aBHCUMOCTH NE€pHO/Ia MaJlbIX KoJieOaHuil rpy3a Ha
HATA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccenenoBanue IMEpEMEHHOrO TOKa B LENH U3
MIOCJIEZIOBATENBHO COEAMHEHHBIX KOHJEHCATOpa,
KaTYIIKH U PE3UCTOpa

#H#HPartHH#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbI

Mexanuueckue BOJIHBI, yCIIOBUS
591 pacrpoCTpaHEeHHUSL. [Tepuon. CkopocTb
pacnpocTpaHeHus U JiauHa BosHbL. [lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI
590 ###Par####  Uurepdpepenuns u  audpaxmus

MEXaHHUYECKUX BOJH




523

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

524

ONEKTPOMarHUTHBIE BOJIHBI. YCJIOBUS W3JIYy4YEHHUS
JJIEKTPOMATrHUTHBIX BOJIH. B3auMmHas opueHTanys
BeKTOpOB E, B 1 v B 211€KTpOMaruuTHOW BOJIHE B
BAKyyMe

525

5.2.6

5.2.7

CBoJicTBa 2JEKTPOMAarHUTHBIX BOJIH: OTPa)XCHHE,
IIPEJIOMIICHUE, HOJISIpA3ALU, Tudpakuus,
uHTepdepenims. CKOPOCTh  AIEKTPOMArHUTHBIX
BOJIH

[IIxana »aekTpoMarHUTHBIX BOJH. [IpumeHenue
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[lpyuHIMIBI ~ paguoCBsi3W U TElEBUICHUS.

Pannonokamnus. DIEKTpOMarHUTHOE 3arps3HEHUE
OKpYXAaroIIei cpeibl

5.2.8

TexHuueckue YCTPOMCTBA: MY3BbIKaJIbHbIE
WHCTPYMEHTBI, YJIbTpPa3ByKOBas JAMArHOCTUKAa B
TEXHUKE W MEIULUHE, Pagap, paguolNpUEMHUK,
TeJIeBU30D, aHTeHHa, TesedoH, CBU-neun

5.3

5.3.1

###Par#H##OIITUKA

[IpsmonuHeitHOe  paclpocTpaHeHHE CBeTa B
onHopoaHou cpeze. Jlyd cBeta

532

OtpakeHue cBeTa. 3aKOHbl OTPaKEHUS CBETa.
[TocTpoenne n300pa’keHHii B INIOCKOM 3epKalie

533

5.34

[Ipenomnenue cBera. 3aKOHBI IPEJIOMIICHHUS CBETA.
AGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

ITonHoe BHyTpeHHee oTpaxeHue. IlpenenpHbIi
YTOJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucnepcus ceera. ClnoxHbIN cocTaB 0e10ro cBeTa.

[Bet

5.3.6

Cobwuparoriue U pacceuBaroniue JUH3BL. TOHKas
nuH3a. DoKycHOe paccTOsHUE M ONTHYECKasl cuiia
TOHKOM muH3bl. [locTpoeHune wu300paxeHUil B
coOuparomux 1 pacceuBaromux jauHzax. opmyna
TOHKOM JIMH3EL. Y BEIIMUCHHUE, JaBaeMOe JTNH301

5.3.7

5.3.8

IIpenenst IIPUMEHUMOCTHU F€OMETPUUYECKON
ONTHUKH

Wntepdepentus cera. KorepeHTHbIE HCTOYHHUKH.
VYcnosus HaOIr01eHUS MaKCHMYMOB "
MUHHUMYMOB B HUHTEpP(QEpPEHIIMOHHON KapTHUHE OT
JIBYX CUH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB




Hudpakuus cBera. udpakuuonHas peméTka.
VYcnoBue HaOMIONCHHS TIaBHBIX MAaKCUMYMOB IIPH

539 NaJeHud  MOHOXPOMAaTHMYECKOro  CBeTa  Ha
TUGPaKIUOHHYIO PEIIETKY
5.3.10 [Tonspu3zanus ceera
TexHuueckue YCTpOMCTBA: OYKH, Jyma,
5311 doroanmnapar, MPOEKLIMOHHBIN amnmapar,
o MHKDPOCKOII, ~TEJIECKOIl, BOJIOKOHHAs OIITHKa,
TudpaKIMOHHAS PEIIETKA, IO PO
[IpakTuueckue pabotbl. M3mepeHue mnoxazaTess
53.12 MIPEIOMIICHUS. Hccnenosanue CBOWCTB

n300pakeHui B auH3ax. HaOmronenue mucnepcuu
cBeTa

RJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuist MPUMEHUMOCTH KJIaCCHYECKOM
MexaHuku. [locTynarsl TeOpur OTHOCHUTEIHLHOCTH:
WHBApPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B
BaKyyMe, IPUHUUIT OTHOCUTEIbHOCTH DUHIITEIHA

6.2

6.3

OTHOCHTEIBLHOCTh OIHOBPCMCHHOCTH.
3aMCI[JIeHI/Ie BPEMCHHU U COKpAICHUC OJIMHBI

DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIBI

6.4

Cesi3p  Macchl C DJHEPrMed M HUMIIYJIbCOM
CBOOOJHON 4YacTUIbl. DHEPIusi MOKosi CBOOOIHOMN
YaCTHLIBI

7.1

KBAHTOBAA ®U3MKA

##H#Part##JIEMEHTBI KBAHTOBOM OITTUKU

7.1.1

7.1.2

7.1.3

®otonsl. @Dopmyna I[lmanka CcBS3M SHEpPruu
¢oTOHAa € €ro 4acToTOW. DHEpPrusi U HMIIYJIbC
¢dboTtona

OTtkpbITHE U UccnenoBaHue GoTorpdexTta. OnbIThI
A.T'. CroneroBa. 3akoHs! hoTodddexTa

VpaBHeHnue OiHITeiHa a8 poTorddexTa.
«Kpacnas rpanuna» gorosdppexra

7.1.4
7.1.5

Hasnenue cera. Onbitel [1.H. JIeGeneBa

XUMHYECKOE NeHICTBUE CBETA

Texauueckue YCTpOMCTBA: ($hOTOdIEMEHT,
dboTomaTuuK, COTHEUHAst OaTapesi, CBETOIUO]T

7.2

7.2.1

CTPOEHUME ATOMA

Mopens aroma Tomcona. OnbiTer Pezepdopaa mo
HCCIIE0BAHUIO CTpOeHUs aTtoMa. [1nanerapnas
MOJEeJIb aToMa




7.2.2

IToctynarel bopa. HM3nyuenue u moOIIOLICHUE
(GOTOHOB TpU IMEpexoje aromMa C OJHOrO YPOBHSA
SHepruuM Ha napyrou. Buaer cnektpoB. Crektp
YPOBHEM 3HEPruu aToMa BOJOPOaA

7.2.3

BosiHoBBIE CcBOMcTBa wactul. BonHbl ne bpois.
KopmyckynspHo-BonHOBOH nyanmu3m. Judpaxius
3JIEKTPOHOB Ha KpHUCTAJIIaX

7.2.4

7.2.5

CrioHTaHHOE U BBIHY)KJIEHHOE  M3JIy4YCHHE.
Y CTpoiicTBO U IPUHIIKI Pa0OTHI JT1a3epa
TexHuueckrne yCTpOMCTBA: CHEKTPAJIbHBIN aHAIU3
(cTieKTpOoCKoIT), J1a3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboThI. Habnronenue
JIMHEWYaTOro CIEKTpa

7.3

7.3.1

ATOMHOE A1PO

Mertobl HaOIIOICHUS u pETUCTpALAH
AJIEMEHTAPHBIX YaCTHUII

7.3.2

OtkpeiTHe pagnoaktuBHOCTH. ONBITE Pesepdopaa
[0  ONpPEACJICHUIO COCTaBa  PAJUOAKTHBHOTO
m3nydenusi. CpoiictBa anbda-, Oera-, ramma-
u3Ny4deHus. BausHue pagnoakTUBHOCTH Ha KUBBIE
OpraHU3MBI

7.3.3

OtkpeiTHe npoTOHA M HeWTpoHa. HykioHnHas
Monenb sapa lelizenOepra — MBaHeHko. 3apsin
anpa. MaccoBoe yucino siapa. M3oromnst

7.3.4

7.3.5

7.3.6

Anbda-pacniaf. OIEKTPOHHBI W TO3UTPOHHBIN
Oeta-pacma. [Namma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacmaja

DHeprus CBsI3U HYKIOHOB B sifipe. SlAepHbIe CHUIIBI.
Jedext maccsl siapa

SAnepHble peakuuu. JleleHUE U CUHTE3 sIEp

7.3.7

7.3.8

7.3.9

AnepHblii  peaktop. TepMOsIepHBIM  CHUHTE3.
[TpoGyieMbl U MEPCHEKTUBBI SAEPHON IHEPrETUKHU.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKU

OnemeHTapHble 4yacTHLBl. OTKpBITHE IO3UTPOHA.
@yH1aMEHTAIbHBIE B3aUMOIEHCTBUS
TexHudeckne yCTpOMCTBA: JO3UMETpP, Kamepa
Bunbcona, siaepHblit peakTop, aToMHas 6om0a

7.3.10

[IpakTnueckue pabotel. MccnenoBaHue TpeKoB
yacTull (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qHoro Heba. Co3Bes3nusi, sipkue 3BE3JHI,




IIJIaHCTHI, UX BUAUMOC IBUXKCHUC

8.2

8.3

ConneuHast cucrema. IlmaHeTsl 3€eMHOM TpPYIIIBI.
[InaHeThI-TUTaHThl U UX CHYTHUKHU, KApIUKOBHIC
riaHeTsl. Manbie Tena CoaTHEUHOU CUCTEMBbI

Connne, ¢orochepa m armochepa. ConHeunas
aAKTHBHOCTb

8.4

NcTtounuk sHeprun CosHIA U 3BE3]T

8.5

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, panuyc, TeMIeparypa, 1504
B3aUMOCBs3b. [[lnarpaMMa «CHeKTpajbHbIN K1acc —
CBETUMOCTBY. 3BE311b1 TJ1aBHOU
MOCJIC/IOBATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB) JUTSt 3BE3] TJIaBHOM
[IOCJIEI0BATEIbHOCTH

8.6

#H#Part###BHyTpeHHee CTpOCHUE 3BE3 .
CoBpeMeHHbIE MPEICTABICHUS O MPOUCXOKIACHUI
u 3Bosroruu CoJHIIa ¥ 3BE31. DTallbl )KU3HU 3BE3]T

8.7

Mneunsiii Iyt — Hama ['anaktuka. CnupanbHas
CTpyKTypa ['anakTuku, pacrpenenaeHue 3BE3/, ra3a
u neutd. llonoxxenne u apwxenune ConHuLa B
[NanakTuke. [Tnockas u chepudeckas mMoICUCTEMBI
lNamakTukn

8.8

8.9

8.10

Tunel ramaktuk. PanuorajakTuku M KBas3apbl.
YEpHble ABIPHI B s1Ipax rajJakTHK

Bcenennas. Pacmmpenne BceenenHoil.  3akoH
Xabb6mna. Pazberanue ramaktuk. Bo3pact u paamnyc
Bcenennoni, teopust bosbiioro B3peiBa. Monenb
«ropsuei Beenennoii». PenukroBoe u3irydeHue

MacuirabHast CTPYKTypa Bcenennoi.
MeraraakTuka. Hepeménneie poOIeMbl
aCTPOHOMUU




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

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

ChopmupoBaHHOCTE YMEHHH pacro3HaBaTh (DU3HUECKUE SIBICHUS

(mporiecchbl) U OOBSACHATH MX HA OCHOBE M3yYEHHBIX 3aKOHOB

BJIaI[CHI/IC OCHOBOIIOJIararommuMun (1)I/ISI/II-IGCKI/IMI/I IIOHATUAMHA n

BCJIIMYNHAMHU, XapPAKTCPU3YIOILITUMU (I)I/I3I/I‘IGCKI/IC IMpOICCChI

ChopMHpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMUKH,
ANEKTPOJAMHAMUKH, KBAaHTOBOH (DM3HWKHU I aHAIHM3a M OOBSCHEHHS
SIBJICHU MUKPOMHpPA, MaKpOMHpa W MEraMupa, pa3inyaTh YCIOBHS
3 (rpanunbl, 006J1aCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh
BceoOImMi xapaktep (pyHIaMEHTaIbHBIX 3aKOHOB M OIPaHHYEHHOCTb
WCIIOJIb30BAHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UYECKHE
MPOLIECChI,  WCTOJB3YyS  OCHOBHBIC  TIOJIOKEHUS,  3aKOHBI |

3aKOHOMCPHOCTHU

CpopMHUpPOBAaHHOCT YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYeCKuX TeNl U MPOIECCOB (SBICHUIN)

CdopmupoBaHHOCTh yMEHHUs pelaTh pacuéTHBIE 3aqadyd C SBHO
3aJlaHHOM W HESIBHO 3aJaHHOW (PU3MUYECKON MOENbI0: Ha OCHOBAaHUH
aHajM3a YyCJIOBUsS BBIOMpaTh (U3UYECKHE MOJCNIH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4u, TPUMEHSTH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
5 U TOCTynaThl  (PU3MYECKMX  TEOpWid  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHUS 3a/ay, IPOBOJIUTH PACUYEThl HA
OCHOBAaHWHU WMEIONIUXCS JAHHBIX, aHAJIU3UPOBATh pE3yJbTaThl U
KOPPEKTUPOBaTh  METOJBI  pemieHuss ¢  y4ETOM  TOJTyYeHHBIX

pe3yabTaTOB

Pemate xadecTBeHHBIE 3a/a4yu, TPEeOyIOIME MPUMEHEHHs] 3HAHUA W3
pa3HBIX pa3feNioB IIKOJIHHOTO Kypca (DM3WKH, a TakkKe WHTETpaIuu
6 3HAHUMU W3 JPYrUX MPEeIMETOB E€CTECTBEHHOHAy4YHOI'O IMKJIA:
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PACCYy)KJAEHUW C ONOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)H31/I‘—I€CKI/I€ SIBJICHUA




Bnanenue OCHOBHBIMH MeTOoAaMH1 Hay4HOTO MMO3HAHMS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOJUTH IMPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIMYUH, BBIOMpas ONTUMAalbHBIA CHOCOO
W3MEPEHUSI U HCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEUIHOCTEN
U3MEpEHUH, IMPOBOAUTH HCCIEJOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEIMYMH C HUCIOJB30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHbIE Pe3yJbTaThl, UCIONb3Ys (PU3MUYECKHE TECOPUHU, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUiia O€30MacCHOTO Tpyaa
[IpU MPOBEACHUHU HCCICIOBAHUN B PaMKax Y4eOHOTO HKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEIbCKOM  JICSITEIBHOCTH  C  UCIOJb30BAHUEM
UM@POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W J1abOpaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ YMEHHH  aHANM3UpOBaTh U OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJCTBEHHOM NIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TMO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; MpeACTaBICHUI o paloOHAIIbBHOM
MPUPOJIONOIb30BaHUM, a  TakkKe€  pPa3yMHOM  HCIIOJb30BaHUHU
JOCTMKEHHM HAyKHM W TEXHOJIOTMW JUId JAJbHEWILIEr0 pPa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

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

dHaJIN3a U OLCHKU JOCTOBECPHOCTHU nonyqaeMoﬁ I/IH(I)OpMaI_[I/II/I

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATaOIINe
ACTPOHOMHUYECKHE TIOHATHS, TEOPUUM M 3aKOHBl Ui aHaau3a u
00BSACHEHHUST (PU3MUECKUX MPOIIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKIAIAKTUYECKON Cpeae; ABWKECHUS

HEeOECHBIX TEJI, DBOIOLUH 3BE€311 M Beenennon




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

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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