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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHHM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOHM 0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanpHON pabouelt mporpamMmbl BocnuTanus u KoHmenmun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit ~ ®deneparuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBL.

[Tporpamma o ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHUE,
YCTaHaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATENbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCs.
[Iporpamma mno ¢usuke ma€r NpeacTaBICHUE O ULEIAX, COJAEpPKAHUM, OOIen
CTpareruu OOy4YeHHs, BOCHUTAHUS W Pa3BUTHs, OOYy4YaIOIIMXCA CpEACTBAMU
yueoHoro npeamera «duznka» Ha yriayOJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEaM30BaTh
3aJlayu MPOPECCUOHATILHON OpHEHTAIINK, HAIIPABJICHO HA CO3/IaHME YCIOBUM IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKIbIM
OOy4JaromMMcsi, KOTOpblE HEOOXOAUMBI I MPOJOJKEHHS O00pa3oBaHUs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBHOCTSIM.

B nporpamme mo (Qusnke ONpenensroTcs IUTAHHUPYEMbIE PE3yJbTaThl
OCBOEHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHusl: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOin€éHHOM  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOW It pa3pabOTKu TpeOOBaHUM K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaraM OOyYaronIuXcsi, OCBOMBIIIHMX
nporpaMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHUs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YriayOiaEéHHOM
YPOBHE, B TOM YHCJIE€ TTPEAMETHBIC PE3YJIbTATHI IO T0J1aM 00YUYEHUS;

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

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITOJIb30BaHA YUUTEIAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3HKe HE CKOBBIBACT TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
NPEAOCTAaBISCT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOANMYECKUX
MOJXO/J0B K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
cOoXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHMs Kypca.



®du3rka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPHUPOAbL, BBICTYIAs B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLkompHBIN Kype GU3HKH — CHCTEMOOOpa3yIoInii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busngeckoir reorpadueir u actpoHommen. Mcmonp3oBaHME W AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX 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 UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (u3uKN Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCEX pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (HU3UKH
Oo0BbeIMHEH BOKpPYr (¢u3nyeckux Teopuid. BenymwuMm B Kypce sBIseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapusayuu. BEE peann3anus NpPeaIosaracT HCIHOJIb30BAHUE
IYMaHUTApHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢uzukn ¢ pa3BuTHEM OOLIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITpOOIeMamu.

Hoesa npuknaonon nanpasiennocmu. Kypc usnku yriry0iaEHHOTO ypOBHS
IIPEANOIAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpm 3TOM paccmarpuBarorcsi Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTMH, a Takke OOCYXJeHUs
po0JIeM palMOHAIBHOTO NPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME coJiepKaHus MTPOTPAMMBbI TT0 (PU3UKE JOJHDKHO OBITH MMOCTPOCHO Ha
INPUHILIKIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. s pusnku peanuzanus 3THX
IPUHLIUAIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUM CAMOCTOSITENILHOTO HKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOIIETO (PPOHTAJIBHBIE YUYCHHUYECKHE ONBITHl MPU HM3YYCHUH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOYKHBI
IBa crocoba peanu3anuud (PU3NYECKOrO0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs 6o B koHie 10 u 11 knacco, 1ub0 mocie nmepBoro u
BTOPOr0 TOJIYTOJUM B KaXIOM M3 3THX KiaccoB. Btopoil cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpAaTOPHBIX pPabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3ydeHus paszaena (temsl). Ilpu stom mom pabortamu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QuMke cHUCTeMa YYEHHUYECKOrO0 HKCIIEPUMEHTA,
7a00paTOpPHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMAaTUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMU 00pa30BaTEIBLHOTO MpoIlecca UCXO0/IA U3 OCOOEHHOCTEH MOYPOUYHOTO
IUTAaHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTCs
OBJaJIcHUE OOYYarOUIMMHUCS YMEHHUSIMHU MPOBOJUTH TNPSIMBIE M KOCBEHHBIE
WU3MEPEHUS, UCCIIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIIMYUH U MOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEAJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUI0 PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOU MOJENBIO, TO3BOJSIONINE MPUMEHSTh
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszfiesa Kypca, Tak U
WHTETpUpys MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KayecTBEHHBIX 3aj1a4y
MPUOPUTETOM SABJISIIOTCS 3aJjaHUsl Ha OOBSICHEHWE/NpeIcKa3aHue MPOTEKaHUs
bu3NYecKuX SBJICHUN W MPOIIECCOB B OKPYXKAIOIICH KU3HU, TpeOyromue Bbibopa
(bu3nYecKoi MOJIENH ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIIyOJaEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3MKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyJOBaHWE [IJIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKHX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanionHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHH C
NPUHIUIIOM MUHHMMAJIbHOM JIOCTAaTOYHOCTH U  OO€crneuyrBaeT TMOCTaHOBKY
MEePEYUCIICHHbIX B TMporpaMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN s
UCCJICMOBAHMUS  WM3y4YaeMbIX  SIBIEHHW ©W  TPOIECCOB, OMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHECHU.

JlabopaTopHoe 00OpynOBaHHE IS YYEHUYECKHX TMPAKTUYECKUX padoT
dbopmupyeTcsi B BHJIE TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeurMBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AQHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 0011eM 00pa30BAHUU SBJISIFOTCS:

dbopMHpOBaHHE WHTEpPECa € CTPEMJICHUS OOYYarOMMXCS K HaydHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC WX HMHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

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

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCTIOIB30BAHUEM (DU3UUECKUX
3HAHUW U HayYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cdepax  Oyayuiei
npoecCUOHANBHON  JESATENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HaIPABJICHHUH.

JlocTikeHrne 3TUX Ielield 00ecreunBaeTCsl peleHUEM CIEAYIOINX 3a1ad B
npoIiecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEro 00pa3oBaHUsI:

NpUOOPETEHUE CUCTEMBI 3HAHUN 00 OOIMX (PU3NUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSpHYIO  (U3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUM TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsi OOBICHEHUS
dbu3nYecKuX SBJICHUM B MPUPOAC U JUISl TPUHATHUS MPAKTUUYECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB PpEIICHUS PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nUecKoil MOAEINbI0, 3a/1ad, MOAPA3yMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbuznyeckoil MoJeNd, aJleKBaTHOW YCIOBUSIM 3aJlaud, B TOM YHCJE 3ajay
WHXXEHEPHOT'0 XapaKTepa;

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

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bu3nYeCcKUX HKCIEPUMEHTOB, aHaJIM3a M HUHTEpIpeTanuu UHpopMaimu,
ONpEeICNICHHS JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTUA YMEHUU IPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETLHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ (pU3UKOM.

B cootBerctBun ¢ TpeboBanusimu DPI'OC COO yrnyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CpEIHEro OOIIEro
oOpa3oBaHusl BBIOMpaeTCs OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIENHUATBHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHBIN ypOBEHB) Ha YPOBHE CPEIHEr0 OOIIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMmme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX paboT SBISETCS PEKOMEHOBAaHHBIM, YYHUTEIh JeNaeT BbIOOp
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOA O3HAHUS PUPOABI.

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

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

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE U IU(POBBIC
U3MEpUTENbHbIE PUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYUH  (aOCONIOTHAsT W
OTHOCHUTEJIbHA).

MopenupoBanue QU3MUECKUX SIBICHUN M MPOIECCOB (MaTepUalibHasi TOUKa,
aOCOJIFOTHO TBEPJIOE TENO, WJealdbHAasl KUIAKOCTb, WACAIBHBIM Ta3, TOYCUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTU. Dusnueckas
TEOPHSL.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpa, B MPAKTUYECKOU JIEATCILHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

W3mepeHne cuiibl TOKAa U HANPSHKEHUS B LEMU TMOCTOSHHOTO TOKa MpH
MOMOIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO C LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3UYECKUX BEJIMYHMH MPU MOMOIIYA KOMIBIOTEPHBIX JATYMKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra.

[Ipsimast mu oOpaTHast 3a71a4u MEXaHUKHU.

Paguyc-BekTop MaTrepuasbHOM TOYKH, €ro NPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeAHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCTh) W
YCKOPEHHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUATBLHON TOUKU OT BPEMEHU U UX
rpaduku.

CBobOonHOEe mMajneHue. YCKOpeHHe CBOOOAHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJIOM K TOPU30HTY. 3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U MX TpaduKy.



KpuBosmHenHoe  nBWKeHWe. J[BHKEHHWE  MaTepuasbHOM  TOYKH 11O
OKPYXXHOCTH. YTJIOBas W JuHEWHas ckopocTh. [lepmom m vactora obOpareHus.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHIEHUMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUanbHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CHUIOMETP,
JIBUKCHHE CHApSIOB, LIETIHbIE, IIecTepéHYaThle W peMEHHBIE TMEpeIauH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, UIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0ObI ucCIeIOBaHMs IBUKEHUIA.

WtrocTpanys npeaenbHOro nepexoia i \3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBaHne ABMKEHUI C UCTIOIb30BAaHUEM MEXAaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue aBMKEeHUS Tena, OPOLIEHHOIO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasrienue cCKopoCTH MpH IBUKEHUH 11O OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMKEHHUS OJHOIO U TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOIO JIBUKEHUS C IIEJIbIO ONPEENICHUsT MTHOBEHHOU
CKOPOCTH.

W3mepenune yckopeHus: Mpu MPpsSMOJIMHEHHOM PAaBHOYCKOPEHHOM IBU)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUKEHUU.

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

N3yuenne nABUXKEHUS Tejla, OpOIIEHHOTO TOpu3oHTalbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPILUOHATBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJlbHOM CKOPOCTBIO TeJa.

W3ydyeHue IBUKEHHUSI Tella MO OKPYXHOCTU C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TepUoja OOpalleHHs] KOHUYECKOro 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 1151 MaTEpUaIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTb YCKOPEHHSI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI U OT reorpapuueckoi MmMUpOTHL. J[BH>KEeHHE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Kertepa. [lepBas kocMudeckasi CKOPOCTb.

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

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koadduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
YKAJKOCTH WX ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBUKCHHS.

Jasnenne. ['mapocratuueckoe nasienne. Cuna Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKUE MPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue nBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMI OTHOCUTEIIBHOCTH.

KaueHne nByX LHMIMHAPOB WM IIAPOB PA3HOM MacChl C OJIWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHOM CUCTEMBI OTCUETA.

CpaBHEHME  pPaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Tely CHI €
IIPOU3BEACHUEM MACCHI TEJIa HAa €r0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MTAICHUH.

L{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3mepeHne paBHOJAEHCTBYIOLIEH CUJI P JBMXKEHUHM OpycKa M0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3bI O HE3aBHUCHMOCTH BpPEMEHHU JIBHXKEHHUS Opycka IO
HAKJIOHHOM INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MaccChl.



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

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

N3mepenne kodpduimenta TpeHHs MO BETUYMHE YIIIOBOro KoddduimeHTa
3aBucumocty F(N).

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

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

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

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCHI: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, pel€TdyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

HccnenoBanve yCIOBUM pPABHOBECUS TBEPAOIO TENa, HMMEIOLIETO OCh
BpAICHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacUYET CUJT YIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axonvl coXpaneHusn 6 MmexaHukxe.

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

WMty nbC CUITbI M1 ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca mMarepuanbHOM TOUkM. [IpeacraBieHue O COXpaHEeHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaboTta cuipl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOW YHEPTUU MATEPUATILHOU TOUYKHU.



[loTeHIMaNbHBIE W HENOTEHUMANbHbIE CWIBL. lloTeHnManpHas »HeEprus.
[TorenuuanbHast SHEprUs ynpyro aepopmupoBaHHON npykuHbl. [loTeHIMampHas
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeTbst KOCMUYECKask CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHre bepHyIM Ui MIEAIbHOM JKUIKOCTU Kak CJIEACTBHE 3aKOHA
COXpaHEHUS MEXaHUYECKOU JHEPIHH.

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

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CHUJIBI.

W3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mNpeBpalieHUs] KMHETUYECKOM M MOTEHUHUAIBHOM SHEPIHi IIpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomuolt, npaKmuKym.

W3mepeHne nMiyiibca Teia o TOPMO3HOMY IIYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIEUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 10 TOPMO3HOMY ITYTH.

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

Onpenenenue padOThl CWIIBI TPEHHUS TP JIBMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKka 1 TEPMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUST MOJIEKYJsipHO-KuHeTnYeckor Tteopuun (MKT), ux
ompiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmKeHHe. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YaCTUL] BellecTBa. Monenn CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOICTB BEIECTBA HAa OCHOBE 3THX



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

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

Mopenbs uaealbHOro ra3a B MOJIEKYJAPHO-KUHETUYECKOW TEOPUU: YaCTHULIbI
rasza JIBUXKYTCSl XaOTHUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kiamneiipona. AoOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C IMOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBIICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIOy [JaBICHHEM U  CPEIHEH KUHETUYECKOM  3HEepruei
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KUHETUYECKOM TEOPUH UICAILHOTO ra3a).

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

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

Jlemoncmpayuu.

Mopenu I1BUXKEHHUS YaCTUI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Huddy3us xuakocTen.

Mogens onsita lltepHa.

[IputsxeHre MOJIEKYJI.

Mopnenu KpucTauInuecKuX peméToK.

HabGnroaenue u rcciieoBaHue U30IMPOLIECCOB.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

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

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHJAOBAHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yuenune n30X0pHOro nporecca.

N3ydenne nzobapHOTro mpoiiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUW JJIs
TEPMOJIMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMbI KaK CPEIHHE 3HAYEHUSI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHUE HA MUKPOCKOITUYECKOM YPOBHE.



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

Mogens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMWI:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH JSHEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUUd OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tennonepegaya  kak  cnoco0  M3MEHEHUs ~ BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKON  cuUcTeMbl 0e3  coBepuieHus paboTel.  KonBekuus,
TEIUIONPOBOJHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnorel. TenmnoéMkocTh Tena. YaelbHas W MOJSIpHas
TEIUTIOEMKOCTH BELIEeCTBA. YpaBHeHMe Maliepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacu€r koiuMuecTBa TEIUIOTHI Npu  Temonepenade. l[lonstue 006
aauabaTHOM TIpoliecce.

[lepBblii 3aKkOH TepMOAMHAMUKU. BHyTpeHHss »sHeprus. KommuecTtBo
TEIUIOTBI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKHA JI1 PABHOBECHBIX IIPOLECCOB: YEpeE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eMHCTBEHHAs afauadara. AOCONIOTHAs TeMIeparypa.

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

[TpuHume! geicTBud TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ1. [ukin Kapno.

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

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3CIbHBIA U KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALUSA «TEIJIOBBIX» OTXOJ0B C
MCIIOJI30BaHUEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadbaTuyecKoM pacIlIupeHUN.

Bo3gymHoe orauso.

CpaBHeHME yAETBHBIX TEIUIOEMKOCTEH BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEILIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHACHcamus. VcmapeHue W KWICHHWE. Y enbHAs
TEIJIOTa Mapoo0pa3oBaHU.

HacelllieHHBIE ¥ HEHAChIIEHHbIE Mapbl. KauecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIICHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue n amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lmaBieHne W Kpuctam3zanus. YJelbHas TEIUIOTAa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxxarue. Caur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

TemnoBoe pacimupeHue KXUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JIMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpazoBanue s3HEpTUH B (Pa30BbIX MEPEXOAX.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Kod(phuimeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumnsipasie siBinenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

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

Jemoncmpayuu.

TermioBoe paciupeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunienune. Kurnienue nmpy noHM>KEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTbHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumisipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOM JKUIKOCTH.

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
ITOMEIIECHNH.

N3mepenune ko3 duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanve 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OoT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DiaekTrpoauHaMuKa.

Tema 1. dnexmpuueckoe none.

OnexTpuzanys Tell U €€ NPOsBICHMs. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DNEKTPUYECKUX 3apsAdoB. [IpOBOAHWKM, IHAJIEKTPUKA M  MHOJIYIPOBOIHHUKH.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsna.

Bsaumopaeiicteue 3apsanoB. Todyeunsle 3apsaasl. 3akoH KyioHa.

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsok€éaHocTh  anekTpuueckoro  mnosisa.  [IpoOubiid  3apsa.  Jlunuwu
HaIpsKEHHOCTH DJIEKTPUIECKOTO MoJsA. OTHOPOIHOE AIEKTPUUYECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHinumaneHas dSHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAIOB ISl DJIEKTPOCTATUYECKOTO Mol (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJIHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUU ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PAaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH 3TUX MOJEH |
DKBUITOTEHLIHAIBHBIX ITOBEPXHOCTEN.

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

JlvdnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jwsnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.



Konnencatop. DneKTpoEMKOCTh KOHAEHCATOPa. DIEKTPOEMKOCTh ILJIOCKOTO
KOHJIEHCATOpaA.

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

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrmxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJICKTPUUECKOM 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.

DIEKTPUYECKOE T0JIEC 3aPSKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE TOJIE IBYX 3aPSKECHHBIX IJIACTHH.

Monensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA IMTOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJIS 3apKEHHOTO KOHJIEHCATOpa.

3apsaKa U pa3psaKa KOHIEHCATOpa YepeE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

OueHka cuil B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsSHKEHHOT0 KOHICHCATOpa B SHEPTHUIO
M3JIy4YCHUS CBETONOA.

N3ydeHne npoTeKkaHusi TOKa B LU, COJEPHKAILIECH KOHJIEHCATOP.

Pacnpenenenue pa3HOCTH MIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccenenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSTHHBIN TOK.

VYcioBusl CymecTBOBaHUSL ITOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. MCTOUHMKH
toka. Hanpsikenue U u DJIC €.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE COIPOTHUBIICHUE. 3aBUCUMOCTh COINPOTHUBJICHUSA
OJHOPOJIHOTO MPOBOJHUKA OT €ro JUIMHBI M IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
Y nenpHOE CONPOTUBIICHUE BEIIIECTRA.

[TocnenoBaTenpbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE ITPOBOJHUKOB.
Pacuér pa3BeTBn€HHbIX ekTpuueckux meneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenna.

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

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJTHOM  (3aMKHYTOM) DJIGKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

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

3aBUCHUMOCTh COIIPOTUBIICHHS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOLIAH MONEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHN€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coenHeHns UCTOYHUKOB Toka, D/IC GaTtapeil.

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

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUS JJISI  JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejesia usMepeHust amnepMerpa (BoJabTMEeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

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

HccnenoBanre pa3HOCTH MOTEHIHMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

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

Tema 3. Toku 6 pa3uunvix cpeoax.

DnekTpuyeckas MPOBOAUMOCTb  PA3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOJANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
Temmnepatypbl. CBEepXIPOBOAUMOCTb.



DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKHY. CoOcTBeHHass W TpUMECHass  IPOBOJAUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

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

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuyneie TMIIBI CAaMOCTOSITENBHOTO pa3pana. Monnus. [Lma3ma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPHUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, pAaPUHUPOBAHUE MENH,
BBIIIJIABKA aJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIUS.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbI nekTponnsa Papases.

M ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHME MPOBOAUMOCTH METAJIIIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuit saxkcnepumenm, nadopamopnoie padomuol, nPAKMUKyM.

HaGmronenue amexTposusa.

N3mepeHne 3apsaa OTHOBAIEHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUSA  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl n3MepeHus (pU3NYECKUx BEIUYHMH C UCIIOIb30BAHUEM aHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPELUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJMUMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUN, HCCICAOBAHUN  3aBUCUMOCTEU
(bu3MUeCKUX BEIUYHMH, NPOBEpKA MPEIJIOKEHHBIX THIoTe3 (BbIOOp U3 pador,
OMMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
n1abopaTopHbIe pabOThI, MPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenune kypca ¢usuku yrayonénHoro ypoBHs B 10 kiacce
OCYILECTBIIIETCS € YYETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBA3EU C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YUECHUEM MEN 0006 HAYUHOZ0
no3HaHuA: SBICHHWE, Hay4yHbId (akT, rumoresa, (pumyeckas 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. TpUroHOMETpUYECKHE (PYHKIUU:
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 OKPYXKAloUIel cpenbl,
yTuiau3auusg OHOOPraHMYECKOro TOIUIMBAa JUIsl  BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPT U, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTAYECKAS TUCCOLMAIUS, TalbBAHNUKA, SJICKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghus: BnaxxHOCTh BO3/yXa, BETPhl, 6ApOMETp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryarble KOHCTPYKIIMHK), UCTOJIb30BaHNE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JIPYTHE), JBHUTaTElb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUJIBHUK, KOHIUIMOHEP, TEXHOJIOTUH
IOJIy4YEHUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB,
ra3opaspsAHbIE JIAMITBI, TOJIYTPOBOIHUKOBBIE MPUOOPHI, TaIbBaHUKA.

11 KIIACC

Pa3znen 4. DiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3aumoneiicTBUEe TMOCTOSHHBIX MAarHUTOB W IMPOBOJHUKOB C TOKOM.
MaruutHoe mone. Bexkrop marnuTHOM wuWHAYKOMH. [IpuHIMnD cynepno3uuun
MArHUTHBIX TIOJIEH. JIMHUM MarHUTHON WHIYKIIUH.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOJYJb. JIBUKEHUE 3apSKEHHON YACTULIBI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

MarunuTtHoe 1nose B BeuiecTBe. @eppoMarHeTHKy, napa- u JuaMarHeTUKHU.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC IIPOHCCChI: IPHUMCHCHHUC

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

KaptiHa 7uHHMA  WMHAYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

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

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

JeiicTtBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOnronenue nBUAKEHUs MMyYKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBLHOTO npubdopa
MAarHUTOAJIEKTPUUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre cBOMCTB (peppOMArHETHKOB.

HccnenoBanue AeUCTBUS OCTOSSHHOTO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyu.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeEKkTOpa MarHUTHON
uHaykiuu. OJIC uHAyKUMU. 3aKOH JJIEKTPOMAarHMTHOM uHAYKuuu Dapajnes.
Buxpesoe anekrpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

IIpaBuno Jlenua.

NupyktuBHOCTh. KaTylllka WHIYKTUBHOCTM B LIENU IOCTOSIHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHIYKINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHn4eckue yCTpOWCTBA U TEXHOJOTMYECKUE ITPOLECCHl: MHAYKIIMOHHAs
Me4Yb, COJICHOWU/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABUKEHUM B MArHUTHOM MOJIE
3eMJIu.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

Uccnenosanne 3aBucumoctd OJC UHAYKIUM OT CKOPOCTU HW3MEHEHUS
MarHMTHOTO MOTOKA.



IIpaBuiio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

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

Yuenuueckuii sxcnepumenm, nadopamopnsie padomuol, 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 Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHMCAHUE.
DHepreTUuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT'0 OMHUCAHUSI TAPMOHUYECKUX KOJICOAHUI U3 UX IHEPTETHUYECKOTO U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmuutyna U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIUYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u yactora koneOanuid. Ilepron Manbix CBOOOJHBIX KOJIeOAHMIMA
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux konebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BuusHue 3aryxaHuss Ha BHUJ PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckue yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABYKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MaJIbIX KOJeOaHUI rpy3a Ha HUTU OT
aAMILTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuil U 3aBUCUMOCTH Meproaa CBOOOHBIX
KOJICOAHHI OT COTPOTHBIICHHUS.

UccnenoBanne KojebaHWW Trpy3a Ha MAacCHBHOM TIPY)KHUHE C IEJIbIO
dbopMupOBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXPaHEHUS YHEPTUH MPU KOJICOAHUIX TPpy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIECHHBIX KOJICOAHUIH.

Habmronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npaKmMuKym.



W3mepenune mnepuona CBOOOIHBIX KOJIEOAHMI HHUTSAHOTO W MPYKHHHOTO
MasITHUKOB.

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

M3yyeHue nBMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBaHre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. Inexkmpomaznummnule Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
ueanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsia KOHJAEHCATopa ¢ aMIUIMTYA0N CHIIbI TOKa B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXPAHEHUs SHEPTUH B UACAITBHOM KOJ€0aTeIbHOM KOHTYPE.

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

[lepemeHHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEHCTBYIOLIEE 3HAYEHUE CHIIbI TOKA W HANpsDKEHHsS TMpU Pa3IMYHON (opme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHHU.

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

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
IIEKTPUYECKOU SHEPTHH.

DKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE AIEKTposHepruu. KympTypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCEIHEBHOM KU3HU.

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

Jemoncmpayuu.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTB YaCTOThI CBOOOJHBIX KOJEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUM.

Mopeinp 3IeKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyXIeHHbIE CUHYCOUJATbHbIE KOJIEOaHUSI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CTpoiicTBO M MPUHIUI AEUCTBUS TpaHCPOpMaTOpa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenune tparncopmaropa.

HccnenoBanre MEpPEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIWHEHHBIC
KOHJICHCATOp, KaTyLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunbie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeJoMJIeHHe, MHTepdepeHIus u
U paKIms.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCTBa  DNEKTPOMArHUTHBIX  BOJIH:  OTPaXX€HUE,  NPEIOMIICHHUE,
noJisipu3anys, uHTepdepeHus u qudpaKius.

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

[IpyHIMTBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEeJIbl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTBHI, pajiap, paJuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neun,
yIIbTPa3BYKOBask JUArHOCTHUKA B TEXHUKE U MEAMIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUYHBIX U MPOIOJIBHBIX BOJH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepenunu u auppakiuud MEXaHUYECKUX BOJIH.

AKYCTUYECKHUI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHHUE.

HabGntogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
pesIOMJICHUE, TTOJSpU3aIs, udpaKius, UHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTO U yIbTPAPHOIETOBOTO U3TYyUECHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKmMuKym.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

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

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTeNb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOLIECHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHbIil yroyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUS.

ColOuparome U pacceuBaromiie JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKas Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM c(epuyeckoil JHH3bl OT €€ F€OMETPUH U OTHOCHUTEIBHOTO
MOKA3aTeIs MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHUE, 1aBAEMOE JIMH30M.

Xon Jy4a, MPOMIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuuecko ocu. IlocTpoeHne wu300paKeHU TOYKM W OTpe3Ka MpsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

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

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBust HaOMONEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kkimaccmyeckux
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YcClIoBUE HaOIIOICHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapuszanus csera.

TexHuueckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JIyIIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, TPOSKIIMOHHBINA amnmapar, MPOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIeHUsI CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHus1. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX IIYYKOB YEpPE3 IUIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Moaenn MUKPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEmETKH.

Habmronenune nudpakiilmOHHOTO CIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonsipusaiuu cBeTa.

[IpuMeHeHUE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokasarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO pacCCTOSIHUS pacCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHusl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKONUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, uHTep)EepeHIny 1 MOJISIpU3aIiii CBETa.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInY JIa3epHOTO U3IIYyYCHUS Ha IBYX IIEISIX.

HaOmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUGPaKIMOHHOTO CIEKTpa.

N3mepenune IrHbI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMY.

Pa3zges 6. OcHOBBI ClIeIHAJIBbHOM TEOPUU OTHOCUTEIbHOCTH.

I'panuubl  NPUMEHMMOCTM  KJIAcCMYecKoM  MexaHuku.  [loctynarsl
CHEUUAIBHOW TEOPUU OTHOCUTEIBbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  [IpeoOpazoBanusi  JlopeHria.
VYcnoBue npuuuHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHU U COKPAIICHUE JJIMHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3b MaccChl C SHEPrUed U UMITYJILCOM PEISATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.



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

Y4eHNYeCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

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. DHEPrusi U UMIYJIbC (POTOHA.

dorordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHEHHE
OunmTenHa 11 pororddexra. «Kpacnas rpanuma» Goroaddekra.

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

BomHoBBIE cBOMCTBa yactull. Bonnel ne bpoird. Jnuna BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUu JABWXKYyIIeWcsa dactuubl. KopmycKymispHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eitzendepra.

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

Jemoncmpayuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poTodddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToaunon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

UccnenoBanne ¢poTope3ucTopa.

N3mepenue nocrosiuHoi [1manka Ha ocHOBe HcciienoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3nyyenue u nornomienre (pOTOHOB MPHU MEPEXojie aTomMa
C OZIHOTO YPOBHsI DHEPI'UU HA IPYroi.



Bunel cniexktpoB. CnekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue cpeta. Jlazep.

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 CrieKTpa pa3peKeHHOT0 aTOMAPHOIO BOAOPOAA U U3MEPECHUE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,.

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

PannoaktuBHOCTE. Aunbda-pacnaja. OJIEKTPOHHBIA M TO3UTPOHHBIN OeTa-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaAMOAKTUBHOTO pacmnaja. PaanoakTWBHBIE HM30TONBI B MPHUPOJE.
CBONCTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3Mbl. EcrecTBeHHbII POH n3inydenus. Jlozumerpusi.

OHeprusi CBA3M HYKJIOHOB B sifipe. SaepHbie cuibl. JlepekT macchl sapa.

SAnepHsbie peakuuu. Jlenenue u cunres saep. Snepueie peakropsl. [Ipodaemsl
YIOPABJISIEMOTO TEPMOSJEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl Pa3BUTHUSA
AIEPHON DHEPrETUKH.

Mertonas! perucTpanuy U UCCIIEIOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJIbHbIE B3aUMOJICUCTBUA. bapuOHBI, ME30HBI U JICITOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TirooHHas MOAENb aApPOHOB.

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

EnuHCcTBO PU3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTUUECKUE IIPOLIECCHI: T03UMETP, Kamepa
Bunbcona, saepHbI peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHas: TOMOorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKyMm.

HccnenoBanre TpeKoB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C MCIOJIB30BaHUEM J03UMETPA.

N3ydenue noriouieHust 0eTa-4acTUl] aTFOMUHUEM.

Paszges 8. DiieMeHTBHI ACTPOHOMUM U ACTPOQU3HKH.



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

Metonbpl acTpOHOMHUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIeCKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMHUS.

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

CosiHeuHas cucrema.

Counnue. ConHeuHasi akTUBHOCTb. MicTounuk sHeprun CoitHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETUMOCTBY». 3BE3/IbI TJIAaBHOM I1OCIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHia U
3BE3/. DTambl )KU3HU 3BE3.

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

Bcenennas. Pacmpenue Beenennoit. 3akon Xa00sa. Pazberanue rajiakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HebOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUIOKEHUHN ISl OTIPEICIICHHS TTOJI0KECHHUS HeOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

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

Pu3nvecKuil NPaKTUKYM.

Cnioco0bl n3mMepenus: (U3NYECKUX BETUYUH C MCIOJIb30BaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHUHN (PU3UYCCKUX BEIIMYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHMEe  KOCBEHHBIX  M3MEPEHHUM, MCCIEAOBAHUM  3aBUCUMOCTEM
bu3nUecKkuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHHUUYECKUUA  HKCICPHUMEHT,
nabopaTopHbIe pabOTHI, TPAKTHKYMY).

O06o001maromiee NOBTOPEHUE.



OO0o0uIeHNe 1 cucTeMaTH3alus COJIEp KaHUs pa3leioB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOIUHAMUKA», « DIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIEHHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnKa», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B 5SKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOH c(epax AesTeTbHOCTH YeJIOBEKa, POJib U MECTO (DU3UKHU
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKOW  (yHKIUI
busnueckoil Teopuu, posib HU3MIECKON Teopur B (OPMUPOBAHUU TPEICTABICHUN
0 (u3NYECKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KApTHUHBI MUpa B 00OILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

MexnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢us3uku yriyonénHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCSL C YUETOM COJIEPIKATEIBHBIX MEXKIIPEIMETHBIX CBI3E€H ¢ KypcaMu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTHH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYUHO20
nO3HaHuA: SBICHHWE, HAay4YHbId (DAKT, rumoresa, (pu3MvecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJAEHHE, OSKCHEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: penieHUE CHCTEMbl YpaBHEHHU. TpUrOHOMETpHUYECKHE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOpPBI M MX NPOEKIMH HAa OCU KOOPJIMHAT, CIOKEHHUE BEKTOPOB.
[TpousBogHble 3neMeHTapHBIX (yHKuMH. [Ipu3Haku nogoOusi TPEYroJbHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIOCKUX PUryp u 00bEma Tel.

Buonocun: >nektpuyeckue SBIEHUS B JKUBOW MpUponE, KoJjieOaTelbHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTUYECKHE PHUCKU TPU TPOU3BOJCTBE
AJIEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJHUILIMHE, ONTUYECKUE SIBJICHUA B KUBOU
pUpOJE.

Xumusa: CTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKON pEIIETKH, CHEKTPaIbHBIN
aHaJIN3.

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

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
3JIEKTpOBUTaTeNb SIKOOM, reHepaTtop MEepeMEHHOro TOKa, MHIYKLUHWOHHAs Medb,
JMHUM 3JIEKTpONepeay, 3JI€KTPOABUraTelb, pajaap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JHArHOCTUKa B TEXHHKE,



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



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbl OCBOCHHUS Yy4yeOHOro mpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCHIUTATEIILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpPaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3anuu;

e YMEHHE B3aUMOJECUCTBOBaTH C  COLMAJIBHBIMU  HHCTUTYTAMU B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOUW U BOJIOHTEPCKOU NESTENBHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUKCHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CHOCOOHOCTH OLICHUBATh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

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

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJE€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiel mpodeccuu B peain30BhIBATH COOCTBECHHBIC
KU3HEHHBIC TITAHBI;

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 MPoOIieM;

IUIAHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUU B OKpyXKaloled cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHre OmNbITa AESTEIbHOCTH HKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAHWE IEHHOCTH HAy4YyHOH JEsATENbHOCTH, FOTOBHOCTh B IpoLiEcce
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEeIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
Bba3oBbie Jijornueckue 1eiicTBUA:

CaMOCTOATENLHO  (OopMynHMpoOoBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bU3NYEeCKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTE€pPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OILICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBATh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaeaoBarebCKHe AeHCTBUA:

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU U METOJIaMHU
buznueckoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOMU
NEATeTLHOCTH B 00JacTH (PU3MKH, CIMOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIILHOMY TIIOMCKY METOJOB peIieHus 3amad  (pU3nIeCcKOoro
coAep KaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METOJO0B MTO3HAHUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYECHHIO HOBOI'O 3HAHUS, €TI0
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOEKTOB B 00IaCTH
bu3uKy;

BBISIBJIATh NPUYMHHO-CIICICTBEHHBIC CBSI3M M aKTyallU3WpPOBATH 3ajady,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUThb AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh TMOJIYYEHHBIE B XOJI€ PpEIICHUS 3adayd pPe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATHh U3MEHECHUE B
HOBBIX YCIIOBUSIX;

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

JlaBaTh OIICHKY HOBBIM CHUTYallUsIM, OIICHUBAThH MPHOOPETEHHBIN OIIBIT;
yMEeTh TEPEHOCHUTh 3HAaHHS TI0 (U3NKE B MPAKTHYECKYIO OO0JacCTh
JKU3HEACATEIILHOCTH,

yYMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJICH, NIPEJIaraTh OPUTMHATIBHBIC IMOJIXO/bI U PEIICHUS;
CTaBHUTh MPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

Pabora c nndopmanmueii:

BJIAJE€Th HABbIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOTO COIAEPIKAHMS
U3 HWCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CUCTEMAaTU3allMi0 M UHTEPIpeTalni0 MHPOpMAlUU pa3iIHMuHbIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTM B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ COOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBbI, PecypcocOepekeHus, MpPaBOBBIX MU
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUYHBIX (popmaTax c
yu€TOM Ha3HayeHHs: WHGOPMalUMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (POPMY IPEICTABICHUS U BU3YyaIU3AIIH.

KoMMmyHHMKAaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHE Ha YypoKax (U3UKHM U 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 €€ JOCTH)KCHUIO: COCTaBIIATh IUIaH
NEHCTBUM, pacpeaesiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh KauyeCTBO CBOETO BKJaJa M KaXIOTO YYaCTHHKA KOMAaHIbI B
o0l pe3ysbTaT o pa3padOTaHHBIM KPUTEPUSIM;

npejaraTb HOBBIE TPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyallusiX,  MOpPOSBISATH  TBOPYECTBO W BOOOpaxkeHHWe,  OBITh
UHUIIATUBHBIM.

PeryjasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS
Camoopranusamnus:

CaMOCTOATEJIBHO  OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JCSTENBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUM, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIIECHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YUYETOM HMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUH;

JlaBaTh OLICHKY HOBBIM CUTYaIIHIM;

paclMpATh paMKHM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANIOYTCHUM;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTElIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHTYallMsIM, BHOCUTh KOPPEKTUBBI B ACATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEISAM;

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

WCIIOJIB30BaTh TPHUEMBI pedeKcuu I OICHKA CHUTyallud, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATh PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E pPEe3yJIbTAaTOB
JICATEIILHOCTH;

MPUHUMATh Ce0sl, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHMMATh MOTHBBI M ApPryMEHTBHI JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

B mpomecce moCTMKEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHUs y O00y4YaroIIUXCs

COBEPIIECHCTBYETCS AMOILMOHAIIbHBIN WUHTEIUIEKT, MIpEANOoaraonmii
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOITMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHE MOTHBAIIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHE JIEHCTBOBATH, UCXOJS U3
CBOHX BO3MOXKHOCTEH;

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

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTH  BBICTPAWBATh
OTHONIICHUS C APYTMMH JIIOJIbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATDBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHU:

MOHUMAaTh POJb (U3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OINUCATENbHON, CHUCTEeMATU3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (QU3UYECKON TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UYECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeled (u3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLUUaIbHas cucTeMa OTCYETa, abCOJIIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TMajJieHue, abCoNMIOTHO ymopyras nedopmanus, abCONIOTHO
yrIpyroe u abCONMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICINIU ra3a, KUIKOCTH
U TBEPAOro (KPUCTAIIMYECKOI0) Teja, UACATbHBIN ra3, TOYEUHbIN 3apsi,
OTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paszinyath YyCJOBUSl (TpaHUIIbl, O0JACTH) MPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOLIECChl U SBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
JBIDKEHUA, TpeoOpa3oBanusa [anumnes s CKOPOCTH M TEepeMelIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTI'O TIATOTEHUS, 3aKOHBI COXPAaHECHHSI UMITYJIbCA U MEXAHUYECKOMN
SHEPIruM, CBsI3b PabOTHI CUJIBI C U3MEHEHUEM MEXAaHUYECKOW SHEpPTruu,
yCIIOBUSI PaBHOBECHS TBEPJOTO Teia), MPU OSTOM  HUCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBanuii ['anumnes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYJbca U
MEXaHUYECKON SHEPruHr, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIOIb3YS
ocHoBHble mojoxkeHus MKT wu 3akoHBl MonekynsipHOW (U3UKH U
TEPMOJUHAMHUKY (CBSI3b JIABJICHUS] HWJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOW HSHEPrUEr TEIJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHENM KUHETUYECKON
DHEPrUEN TEIJIOBOIO JIBMKEHUS €0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
raza C KOHUEHTPAMEW MOJIEKYJ W €ro TEMIIEPATypOW, YPaBHEHHE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUS
IIPUMEHMMOCTH ypaBHeHUs Menaeneesa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SBJICHUS, HCIOJIbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJMHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKO0H Kynona, NOTEHIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3ULNN 3IEKTPUUECKUX
IIOJIEH, NIPU ATOM YKa3bIBas YCJIOBHMS IpUMEHUMOCTH 3akoHa Kyiona, a
TaK)X€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
HenyM Y JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apazes A1 31eKTpoIn3a);

ONHUCHIBaTh (PU3UUECKHE MPOLECCHl U SIBICHUS, HCIOJIb3Ys BEITUYHHBIL:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEl, CUJIa,
MOMEHT CWJIbI, JaBJEHUE, IIOTCHUUAJIbHAS DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMHUTEIBHOE
YCKOpPEHHE, CWJIA TSHKECTH, CHJIA YIOPYTOCTH, CHJIa TPEHHWs, MOIIHOCT,
DHEPrus B3aUMOJECHCTBUS Tena ¢ 3emi€éil BOMM3M €€ TOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuu NPYKUHBI, KOJIMYECTBO TEIUIOTHI,
aOcoyIoTHAsl TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
JHEPrus WACAIBHOIO OJHOATOMHOIO rasza, paboTa HIealbHOro Tasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpsHOrOo TENMIoBOro
JBUTATEJIS; IEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IOJI,
HaIPSOKEHHOCTD  TIOJIST TOYEYHOTO 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLMAI 3JIEKTPOCTATUYECKOIO MOJIH,
Pa3HOCTh  MOTEHLMANOB, JJEKTPOABWKyLIas CWja, CWIa  TOKa,
HalpsHKEHUE, MOIIHOCTh TOKa, »JJIEKTpUYecKas EMKOCTh IIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napaJuyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUIECKOTO OIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SBJICHUM:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHE YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHHUE, nuddys3us, ucrnapeHue,
KHUIICHUE U KOHJIEHCAIs, IUIABJICHUE U KPUCTAUIA3aLUsl, HAIIPaBICHHOCTh
TEIJIONepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIMATBHOCTh TOBEPXHOCTHU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOJUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (hM3MUECKON BEIMUUHBI OT
IpyrOM €  HCHOJIb30BAHHEM  MPSAMBIX  W3MEPEHUM, NIPU  ITOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHU, JIeJaTh BBIBOBI 10 PE3YJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIJI0KEHHON TMIOTE3bl: MIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIYYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMAJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh TpaBuiia 0€30MacCHOr0 TPyJa IPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax yd4eOHOro OJKCIEpPHUMEHTa, IMpakTUKymMa U  y4eOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(bu3MYEeCcKOl MOJENIbIO: Ha OCHOBAHMM aHaJIM3a YCJIOBHUS OOOCHOBBIBATh
BBIOOp (u3MUECKON MOJEIM, OTBedaroumeld TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W  IOCTYJAThI
¢u3znyecKkux TEOpUl NpH MCHOJIb30BAHUM MaTEMaTHUYECKUX METO/I0B
peuieHus 3a1ad, MPOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBaTh pe3yibTaTbl U KOPPEKTUPOBATH METOJbI PEIICHUS C
Y4ETOM IMOIYYEHHBIX PE3YJIbTATOB;

pemaTth KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
Pa3HbIX pa3lieloB Kypca GU3MKH, a TAaKKe UHTErpalluy 3HAaHUM U3 IpyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

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

NPUBOAUTH TNPUMEPHl BKIAJa POCCUMCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MHUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBaTh U OLIEHUBATh MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEeJIOBEeKa, CBA3aHHOM C (PU3MYECKHMMHU NpOLEecCaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIb30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHWU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pAa3BUTHA YEJIOBEYECKOIO
00I11eCTBa;



OPUMEHATh pa3jMyHble CIOCOObI paboThl ¢ MH(pOpMaIe PU3nIEeCKOro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEAbSBICHUA Y4YEOHOH H
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 HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHMH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yU4eOHO-UCCIIE0BATENLCKUX paboT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYallUsSX, aJ€KBATHO OIICHUBATH BKIJIAJ] KaXJOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE PACCMATPUBAEMON MTPOOIEMBI;

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

K xoniy oOyuenuss B Il knacce mnpenMeTHBbIE PE3yibTaThl Ha YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIIMAJIBHON M 3TUYECKON cdepax AesTEIHHOCTU YeJIOBEKa, POJib U MECTO
(GbU3UKM B COBPEMEHHOW Hay4yHOW KapTUHE MHUpA, POJIb ACTPOHOMUU B
NPaKTUYECKOM JIESITEIbHOCTH YeNOBE€KAa U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM pa3BUTHH, 3HAUCHHE OMUCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (PU3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uky, poib (puznyeckod Teopuu B (POPMHUPOBAHUHU MPEACTABICHHUN O
(bu3nUecKoil KapTHHE MHUpPaA, MECTO (PU3MYECKON KapTHHBI MUpa B 00IIEM
pSly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBHSL TPUMEHUMOCTH Mojele (U3UYECKUX Tel U
NPOLIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUUYECKOE M OJHOPOJIHOE
MarHMTHOE TOJIsl, TApMOHUYECKHE KOJICOaHUs, MAaTEMAaTUUECKUN MasTHHK,
WJICAJIbHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAbHBIN
KoJieOaTenbHbIN KOHTYp, TOHKAsI JIMH3a, MOJICNIel aToMa, aTOMHOTO Si7jpa
KBAaHTOBOM MOJIC/IM CBETA;

pazinyath yCiOBHUS (TpaHMIlbl, OOJACTH) MNPUMEHUMOCTH (HU3UUECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHbIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AIEKTPOMATHUTHBHIE MPOLECCHl U SBJICHUS,
UCIIOJb3Yd OCHOBHBIE TIOJOKEHHSI U 3aKOHBI JJIEKTPOJAMHAMUKHU U
CHEUUAIIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JEMEHTE OJJIEKTPUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHHUSI  CUJII  TOKa,  TOCTYJIaTbl  CHEIUAaJbHOM  TEOpHUU
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, HCTIOIb3YS
MOJIOKEHUSI  KBaHTOBOM  (u3uku  (ypaBHEHHWE  ODHHINTEHHA I
dororddekra, mepBpld U BTOpoW mocTynatsl bopa, mpuHIUD
COOTHOLICHHsI HeompeaenéHHoctei ['elizenOepra, 3akOHBI COXPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN U DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCHl U SIBJICHUS, UCMOJb3YyS BEIUYUHBI:
HaMpsHKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTATUUECKOTO
MoJIsl, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOS CBOOOJHOW YacTHIbl, SHEPruUsi M UMIYJIbC (PoToHa,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U SPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBJICHUMA:
AJIEKTPOMArHUTHASL UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIEpCUs, TOJHOE BHYTPEHHEE OTPaKCHHUE,
dbotoanektpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacnaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHIUIBI CIEKTPATLHOTO
aHanu3a u padoThI Ja3epa;

OMPENEIATh HAMPAaBJICHUE WHAYKIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH U300paKEHUE, CO3/IaBAEMOE IJIOCKUM 3€PKajioM, TOHKOU JIMH30M,
U PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATalOlMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBsACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3NAX, B 3BE3AHBIX CUCTEMAX, B MEKIAIIAKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNHM 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHWE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYHUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUW, MPU OSTOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTU



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

IPOBOJUTHh KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIN METOJ W3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIE MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJIy4YE€HHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI TIOTYYEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUM;
co0ro1aTh mpaBuiia 6€30MacHOro Tpy/ia Py MPOBEICHUH HCCIeT0BaHUN
B paMKax ydeOHOro »HKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W IPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
MU3MEPUTEBHBIX YCTPONCTB U 1a00paTOPHOro 000pyAOBaHUS;

pelarb pacy€THbIE 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYecKol MOJENbI0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢usznyeckue MOJENH, OTBEYarolue TpPeOOBAHUAM 3aJaud, MPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUMN
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA  3ajad,
IPOBOANUTH PAcu€Thl HA OCHOBAaHMH MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yJIbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IMOIYYEHHBIX
pe3yJIbTaTOB;

peliaTth KayecTBEHHbIE 3a/auyd, TpeOylollue MNPUMEHEHHUs] 3HAHUW U3
pa3HbIX pa3lenoB Kypca PU3MKH, a TAKXKE UHTETrpallui 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATH JIOTHUECKYIO
LEMOYKY PaCCyKJIEHUI C ONIOPOIl HAa U3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

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

OPUBOJUTH MPUMEPHI BKJIAJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHUH;

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHONM C (PU3MYECKHMMH IpoLieccaMu, C
MO3UINI SKOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUM, & TAKXKE Pa3yMHOM HCIOJIb30BAaHUU JOCTHXKEHHM



HAyKM M TEXHOJOTMHA JUIs JaJbHEUIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMIECKOTro
COJEPKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH(DOPMALIMOHHBIE
TEXHOJOTHH i1 TIOMCKa, TepepabOTKH U TPEAbSIBICHUS Y4YEOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMalK, CTPYKTYPUPOBAHUSI U UHTEPIIPETALIUN
uHpOpMallMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyr  HMH(OpMalMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHWW, TaK U HAa OCHOBE
aHaJli3a UCTOYHUKA HH(POPMAIIUH;

IPOSIBIISATH OpraHU3aIMOHHBIC U NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUW B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yUEOHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TPYMIE C HCIOJTHEHHWEM pAa3JUYHBIX COIMAIBHBIX pPOJIeH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIATH ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHWBATh BKIJIAJ KaXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiield npoecCUOHAIBbHON AESTENIbHOCTH 1O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.
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Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabubie IlpakTnueckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pasznen 1. HAYUHBIM METO/ ITO3HAHUS ITIPUPO/IBI
bubmuoreka [JOK
. H i
1.1 ay4yHbI METOJI TO3HAHUS IPUPO/IbI 6 0 0 hitps//m.cdsoo.ru/f16b68d7
Hroro no pazgeny 6
Pa3zgen 2. MEXAHUKA
bu6mmorexa [IOK
. K 1 1
21 HHeMaTIEa 0 3 https:/m.edsoo.ru/f16b68d7
bu6mmorexa [IOK
22| Jumawika 10 ! 3 https://m.edsoo.ru/f16b68d7
" bubnuotexa [JOK
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Hroro no pazneny 35
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TIEPEXOJIbI https://m.edsoo.ru/f16b68d7
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Paznen 4. JIEKTPOIUHAMUKA
bubmuoreka [JOK
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KoauyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbie
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padoThI padoThI
pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
bubmuoreka [JOK
L1 Marnurioe none 14 I 3 https://m.edsoo.ru/39859ef1
bubmuoreka [JOK
1.2 1 1 1
MEKTPOMATHATHAS HHAYKLLI 3 https://m.eds00.ru/39859ef1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
bu6mmorexa [IOK
2.1 M 1 1 2
CXAHIIECKIE KoNeOanis 0 https://m.eds00.ru/39859ef1
bu6mmoreka [IOK
22 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 1 2 hitps://m.cdsoo.ru/39859cf 1
)3 MexaHn4ecKHe U AIEKTPOMAarHUTHBIE 10 | ) bubnuoteka [JOK
' BOJIHEI https://m.edsoo.ru/39859ef1
2.4 Onrrika 25 1 2 bubmorera [JOK
https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 60
Pasznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bu6mmorekxa [IOK
1 T 1
. Octioset CTO 3 0 https://m.eds00.ru/39859ef1
Hroro no pazmeny 5




Paznea 4. KBAHTOBAS ®PU3UKA

. bubnmoreka [JOK
4.1 KopmyckynsipHO-BOJIHOBOM Ayanu3m 15 0 1 hitps-//m.cdsoo.ru/39859%f1
bu6mmoreka [JOK
42 dr3mica atoma . ! ! https://m.edsoo.ru/39859f1
43 ®du3uKa aTOMHOTO S/Ipa U SJIEMEHTapHBIX 5 1 1 bubmuoreka [JOK
’ YaCTHUI] https://m.edsoo0.ru/39859%f1
Hroro no pazgeny 25
Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU
bubmuoreka [JOK
5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 12 1 2 hitps://m.cdsoo.ru/39859¢f1
Hroro no pazneny 12
Pasnen 6. PUSHUECKHM TPAKTUKYM
. bubnuotexa [JOK
6.1 PusHIeCKHit IPAKTHKYM 16 0 16 https://m.edsoo.ru/39859%f1
Hroro no paszneny 16
Pa3znen 7. OBOBHIAIOIIEE IOBTOPEHUE
Cucremaru3zanus 1 000011eHne
71 IIPEAMETHOTO COAEPKAHUS U OIIbITA 15 bubnuorexa [JOK
) NeSITeIbHOCTH, IPUOOPETEHHOTO MPU https://m.edsoo.ru/39859f1
u3yueHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazneny 15
bubmuorexa [JOK
P 1
CICPBHOC BpEMt 0 https://m.edsoo.ru/39859f 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 10 33




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KouuvecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubnnoreka IIOK
1 dusznka — aMCHTaJIbHAs HayKa O IPUPOJIC 1 0 0
bynn YK PHPOA https://m.edsoo.ru/1beef346
) Hayunslii MeTOZ NO3HAHUS U METO/bI | 0 0 bubnnoreka IIOK
rccaea0BaHus GU3HMYECKUX SIBICHUI https://m.edsoo.ru/3a7fde29
DKCHEPUMEHT U TEOPHsI B MIPOIIECCE MO3HAHUS
3 npupobsl. HabmoieHne u SKCIeprMeHT B 1 0 0 bubmorera OK
PHPOZEL- P https://m.edsoo.ru/34¢49931
¢buznke
bubmmoteka [IOK
4 CniocoObl n3mMepeHust GU3NISCKUX BETUINH 1 0 0
p ¢ https://m.edsoo.ru/ca2def03
5 AOQCOJIIOTHAsI U OTHOCUTEIbHAS TTOTPEITHOCTH | 0 0 bubnmnoreka [JOK
M3MEPEHUH (PU3NUECKUX BETUYUH https://m.edsoo.ru/7f18fda3
MonenupoBanue B ¢pusuke. Ponb u mecto
6 ¢u3uku B GOPMHUPOBAHUU COBPEMEHHOM | 0 0 bubmuoreka [JOK
Hay4YHOU KapTHHBI MUPA, B IPAKTUYECKOMN https://m.edsoo.ru/eabbded1
JIesITeTbHOCTH JIFOIeH
Mexanudeckoe aBmxeHne. Cucrtema orcuera.
bu6nuoreka [IOK
7 OTHOCHUTEIHHOCTh MEXaHUYECKOTO JIBUKEHUS. 1 0 0
https://m.edsoo.ru/e9a52f02
[Ipsimas u oOpaTHas 3a1a4u MEXaHUKH
Pannyc-BekTop MaTepualbHON TOUKH, €TO
but6mmoreka [IOK
8 IIPOEKIIMH Ha OCHU KOOpAUHAT. TpaeKkTopus. 1 0 0

[Tepememenue. Ckopocts. VX nmpoekuuu Ha

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




OCH KOOpJAHHAT

PaBHOMEpHOE IPAMOJIMHEWHOE JBUKEHUE.

bu6nuoreka [IOK

9 I'padmyeckoe onrcaHue paBHOMEPHOTO
pag . p p https://m.edsoo.ru/89ba7190
MNPSAMOJIMHEHHOTO JIBHYKEHUS
10 CnoxxeHue nepeMereHuii U CKOpOCTeH. bubnnoreka HOK
Pemenue 3amau https://m.edsoo.ru/761d18aa
HepaBnomepnoe aBuxkenue. MrooBeHHas
11 CKOpPOCTh. Y ckopenue. IIpsmonmaeiinoe bubmmorexa LOK
P ' P P https://m.edsoo.ru/a99549a7
JBIKEHUE C TTIOCTOSIHHBIM YCKOPEHUEM
12 I'pacduueckoe onmcanue NPsIMOIUHEIHOTO bubnuotexa [HOK
JIBUKEHUS C IOCTOSHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBobOogHOE TazicHne. Y CKOpeHrue CBOOOIHOTO
13 nageHus. 3aBUCUMOCTh KOOPAUHAT, CKOPOCTH bubmorexa LOK
' PAMHAT, CROPOCTH, https://m.edsoo.ru/f738109c
YCKOpPEHUS OT BPEMEHHU U UX rpaduku
14 JIBrokeHue Tena, OpOoIIeHHOTO MO YIJIOM K bubnmnoreka [JOK
TOPHU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonunelinoe asuxenue. J[BrmxeHue no
15 OKPYKHOCTH. YTJIOBas U JIMHEITHAasi CKOPOCTb. bu6nuoreka [IOK
IIepuon u yacrtora. LleHTpOCTpEMUTENBHOE U https://m.edsoo.ru/33196fbe
TIOJTHOE YCKOPEHHUE
bu6nuoreka [IOK
16 Kourpoasnas padora no reme "Kunemaruka"
P p https://m.edsoo.ru/1242f32e
[Tepsriii 3akoH Herorona. MHepumanbHbie
N bubmuorexa [JOK
17 cucteMbl oTcuéTa. [[pUHIIMT OTHOCUTENBHOCTH
. https://m.edsoo.ru/5a9e4a64
lNanunes. HennepumanbHble CUCTEMBI OTCUETA
13 Cuna. PaBHoelicTByIO1Ias cuiia. Bropoit bubnuotexa [JOK
3akoH HeioToHa. Macca https://m.edsoo.ru/141d3837
19 B3aumoneiicteue ten. Tperunit 3akoH HeroToHa but6mmoreka [IOK




https://m.edsoo.ru/57dba505

[Tpunnumn cynepro3uiuu cui. Pemenue 3amnau

bu6nmoreka [IOK

20
Ha IPUMEHEHKE 3aKOHOB HproTOHA https://m.edsoo.ru/bdf997fb
3aKOH BCEMHUPHOTO TATOTCHUS.
21 DKBUBAJICHTHOCTh TPaBUTAIIUOHHOW U bubmorexa [TOK
. P 8 https://m.edsoo.ru/9aba2b0a
WHEPTHOU MaccChl
2 Cuna TSDKeCTH B YCKOpEHHE CBOOOTHOTO bubnuorexa [HOK
naJcHus https://m.eds00.ru/22757126
JIBm>keHne HeOECHBIX TE U UX
23 HUCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmorexa HOK
Y yr - 1ep https://m.edsoo.ru/1 1abfa0a
KOCMHUECKasi CKOpocTh. 3akoHbl Keriepa
bubmuorexa [JOK
24 Cuna octH. 3akoH ['yka. Bec Tena
1ia YHpYrocTH. SaKoH 1 yK et https://m.edsoo.ru/Qac2cd84
Cuna tpenus. [Ipupoaa v BUABI CUII TPEHUS. bubmuotexa [JOK
25 JIBrKEHNE B )KUJKOCTHU U Ta3e C Y4ETOM CHIIBI https://m.edsoo.ru/1fa86499
COIIPOTHUBIICHUSA CPENbI https://m.edso0o.ru/2cb29676
26 JaBienue. ['napocratnueckoe NaBiIeHUE. bu6mmoteka [IOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
bubmmoteka [IOK
AbcomtotHo TBepaoe Teno. [locTynaTensHoe u
27 BpalllaTeJIbHOE JIBUKEHHUE TBEPAOTO Tea bubmmorexa [TOK
patt A PA https://m.eds00.ru/2b95d57e
73 MOMEHT CUJIbI OTHOCUTENIBHO OCH BPAILICHUS. bubnuotexa [JOK
IIneyo cumnbl https://m.edsoo.ru/653d3459
CrnoxxeHue CI, TPIIOKEHHBIX K TBEPIOMY
29 teny. LlenTp TsxkecT Tena. Y ClnoBus Bubmorexa TIOK
4 P ’ https://m.edsoo.ru/9aa79a7d
paBHOBECHsI TBEPIOTO Tejaa. Buasl paBHOBecHs
bu6 OK
30 Pemrenue 3anau nommotexa L

https://m.edsoo.ru/dclcaacO




Kontponbnas padota no teme "J[uHamuka.

bu6nmoreka [IOK

31
Craruka TBepaoro tena'" https://m.edsoo.ru/9f5a574c
Nmnynbc maTepruanbHOM TOYKH, CUCTEMBbI
1 MarepuaibHbIX Touek. LIeHTp Macc cucteMbl bubnmoreka [JOK
MaTepHalibHbIX TOUEK. Teopema o IBHUKEHUU https://m.edso00.ru/4bb8294b
LIEHTpa Macc
Nmiynbe cuiibl 1 ©13BMEHEHUE UMITYJIbCa Tea.
33 3aKoH coXpaHeHHsI UMITYJIbca. PeakTHBHOE bubnmorera OK
P 4 ' https://m.edsoo.ru/13f0a221
NIIBIOKEHHE
MoMeHT uMITyJIbca MaTEpPUAIILHON TOYKH.
34 IIpencraBienue o coxpaHEHUH MOMEHTA bubmmorexa HOK
P P https:/m.edso0.ru/d6532eb9
HMITYJIbCA B IIEHTPAIBbHBIX TOJISAX
bubnnoreka IIOK
35 Pemrenne 3amau
https://m.edsoo.ru/f7706d63
Pabora cuiipl Ha MajIoM M Ha KOHEYHOM
36 nepemenieHuu. ['paduueckoe mpeacTaBieHne bubnmnorexa LIOK
P P p https://m.edsoo.ru/913974c7
paboThl CHIIbl. MOIIIHOCTD CHJTBI
Kunernueckas sneprus. Teopema 06
37 M3MEHEHUN KHHETUYECKON DHEPT U bubmorexa LOK
. p https://m.edsoo.ru/9a5e2e74
MaTepUaIbHON TOUKU
IToTeHnManbHBIE M HENOTECHIIMAIBHEIE CUIIEI.
38 ITorennuanbuas 3ueprust. Bropas buGnnorexa LIOK
P ' p https://m.edsoo.ru/554bafcc
KOCMMYECKasi CKOPOCTh
Tpetbs kocMuueckast ckopocTb. CBsi3b pabOTHI
39 HENOTEeHIIUAJIbHBIX CHUJI C U3MEHEHUEM but6mmoreka [IOK
MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH https://m.edsoo.ru/fS7b4e01
COXpaHEHUs MEXaHUYECKON IHEPTUn
40 Yrpyrue u Heynpyrue CTOJIKHOBEHHUSI. bubnuotexa [JOK




VYpaBuenue bepnyiuu s uieanbHOM
AKHUJKOCTU

KontposbHas padota mo teme "3aKOHbI

https://m.edsoo.ru/f30f43b6

bu6nuoreka [IOK

H COXpaHEHUs B MEXaHUKe" https://m.edsoo.ru/474e7c4a
PasBurtne npeacrasieHui 0 NpUPOIE TEIUIOTHI.

42 Ocuosubie nonoxenuss MKT. {uddysus. bubmorexa [IOK
BpOYHOBCKOE JBIIKEHHE https://m.edsoo.ru/b0a4445f
Ctpoenune ra3000pa3HbIX, JKUIKUX U TBEPJIBIX

43 TGJE Xapaxkrep IIBEI)K@HI/DI u BfaHMoneﬁcIT);[Ha bubmmorexa [TOK
JACTHII BEIIECTBA https://m.edsoo.ru/c44d02e2

44 Macca u pazmepbl MOJIEKYIT (aATOMOB). bubnuorexa [JOK
KomnuectBo BemectBa. [locTosinHas ABoraapo https://m.edsoo.ru/c5b72ab7

45 Temneparypa. TemioBoe paBHoBecue. Ikana bubnmnorexka HOK
Henscus https://m.eds00.ru/0070d493

bubmuotexa [JOK

46 Pemerite saa https://m.edsoll.ru/1531aba5

N bu6mmoteka [IOK

47 Wneanbhbiil Ta3. ['a30BbIe 3aKOHBI https://m.edsogru/ldeb2367

43 Ypasaenune Menpaeneera-Knanerpona. bubmuorexa [JOK
Pemenue 3agau https://m.edsoo.ru/8d12c¢328

49 AOcomoTHas TemriepaTypa. 3akoH JlaapToHa }]?;If:?;r?l?:;{i)grou}f%mdlf

50 N3omporieccel B naeaabHOM Ta3e ¢ bu6nuoreka [IOK
IMIOCTOSAHHBIM KOJIMYECTBOM BEIECTBA https://m.edsoo.ru/68878d51

51 I'paduueckoe npecTaBIeHUE N30MPOLIECCOB: bubmmoreka [JOK
M30TepMa, U30X0pa, n306apa https://m.edsoo.ru/1344327b

52 OcHoBHoe ypaBHeHne MKT bubmmorexa [IOK

https://m.edsoo.ru/c8094721




bu6nmoreka [IOK

>3 Pemmrere 387124 https://m.edsoo.ru/10265205
CBs3b a0CONIOTHOH TeMIepaTypbl

54 TepMOHHHaMP{quKOﬁ CP\I,CTGMH co cpenHe https://m.edsoo.ru/c38af875
KHMHETHUYECKOM HEepruei NocTynaTeabHOro
TETUIOBOTO JABMKCHUS €€ YaCTHII
O00011IeHIE U CUCTEMATU3aIMsl 3HAHUN 110 bu6nmoreka [IOK

3 teme "OcHoBbel MKT" https://m.edsoo.ru/09d 12fd8

56 KonTponbnas pabota o teme "OcHoBsl MKT" bubmmorexa [TOK

https://m.edsoo.ru/13adad59
TepMoauHamMu4eckasi cuctema. 3ajianue
BHEIIHUX ycnoBuid uist T/ cucremsl.

57 BHemHve u BHyTpeHHUE MTapaMeTpBhl. bubnmnoreka HOK
[TapameTtpsl T/] cuctemsl Kak cpeaHue https://m.edsoo.ru/5f8d38a3
3HAYCHUS BEJIWYWH, OITMCHIBAIOIIUX € Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.

58 Camonpou3sBosbHas penakcaius T[] cuctemsr bubmorexa [TOK

https://m.edsoo.ru/8ec51210
K TETUIOBOMY PaBHOBECHIO

59 Mogenp neanbHoro ra3a B TEpMOJANHAMUKE. bubmmoteka [IOK
VYcnoBus TPpUMEHUMOCTH 3TOM MOAEIHU https://m.eds00.ru/29355001

60 VYpaBuenue Menpaeneera-Knanelipona u bubnuotexa [JOK
BBIPa)KCHUE JIJI1 BHYTPEHHEN SHEPTUU https://m.edsoo.ru/bal178d0
BoipaxkeHue a1 BHyTpeHHEN SHEPTUn

61 OIHOATOMHOT'O MII€aJIbHOTO Ta3a. bu6nuorexa [IOK
KBazucrarnyeckue u HeCTaTHISCKHUE https://m.edsoo.ru/acScacl5
MPOLECCHI

Bbubnuoteka LIOK

62 DneMeHTapHasi paboTa B TEPMOIMHAMHUKE.

https://m.edsoo.ru/741d5738




Beruucnienue pabotsl 1o rpaduky npouecca Ha
pV-auarpamme

Tennonepez[aqa KaK CII0c00 M3MEHEHUS

63 BHyTpeHHel sHeprun T]I cucremsl 6e3 bubmorexa [TOK
YIp P https://m.edsoo.ru/3d734561
COBEPIIICHUS pabOTHI
64 KonBeknus, TEINIONPOBOIHOCTD, U3TyUIEHHUE bubmmorexa LOK
T, POBOA ’ yi https://m.edsoo.ru/157b54cd
KommuectBo TennoTel. TemmoéMKOCTE Tea.
65 VY enpHas U MOJISIpHAs TEIUIOEMKOCTHU bubnuorexa [HOK
BENIECTBA. Y IeJIbHAS TEIUIOTAa CTOPAHUS https://m.edsoo.ru/7ba67355
TOILIHNBA
66 Pacuér xonumyecTBa TEMIOTHI IPU bubnuorexa [HOK
Terionepenaye https://m.edsoo.ru/1db5ad4e
67 [Tonsitue 06 annabaTHOoM mporecce. [lepBriii bubnmnoreka [JOK
3aKOH TEpMOJIUHAMUKU https://m.edsoo.ru/d8098824
63 KonnyectBo TemnoTs! 1 paboTa Kak Mephl bubnmnorexka HOK
U3MeHeHUs BHyTpeHHel sHepruun T/l cuctemsl https://m.edsoo.ru/b047alcd
Brtopoii 3ak0H TepMOIMHAMUKY IJIs
69 aBHOBECHEIX U HEPABHOBECHEIX IIPOIICCCOB bubmmorexa OK
p p pon ' https://m.edsoo.ru/c6f4f464
HeoOpaTuMocTs IpUPOTHBIX MPOIIECCOB
but6mmoreka [IOK
70 ITpuanMne! geicTBusAa TemIoBLIX MamuH. K11
PHHIHIIB A A hitps://m.edso0o.ru/2¢945513
but6mmoreka [IOK
71 MaxkcumansHoe 3Hauenue KITJ1. Iukin KapHo
AN P hitps://m.edsoo.ru/fe3857b9
but6mmoreka [IOK
72 Pemtenue 3agau
A https://m.edsoo.ru/b3efal 8b
7 DKOJIOTHYECKHUE aCHEeKThl UCIIOJIb30BaHUs bu6muoreka [JOK

TEIUIOBBIX JABHUrareneu. TemioBoe 3arps3HEHNE

https://m.edsoo.ru/9867aaa7




OKpY>KaroIlen cpe/ibl

74 Pemenne 3amaq bubmorexa LIOK
https://m.edsoo.ru/c8c70432
75 O06001IeHre U cucTeMaTU3aIKs 3HaHUN 110 bubmuorexa [JOK
teme "Tepmonunamuka. TenaoBbie MalIMHb" https://m.edsoo.ru/28d62b3f
76 KonrponsHas pabora o teme bubmmoreka [IOK
"Tepmoaunamuka. TernaoBsie MalIMHbI" https://m.edsoo.ru/1b6e26¢5
[TapooGpa3oBanue u KoHaeHcalus. Mcrapenue
77 ¥ KUMeHue. Y aelibHas TemnjaoTa bubmmorexa LOK
A https://m.edso0o.ru/6f8¢6777
napooOpa3zoBaHus
HacepimeHHbie 1 HEHACHIIICHHBIC MTAPBI.
KauecTBenHast 3aBUCUMOCTD IIJIOTHOCTH U
JABJICHUS HACBIIIICHHOTO 1Mapa OT
78 TeMIEpaTyphl, X HE3aBUCUMOCTH OT 00BEMa bubmorexa LOK
PaTypeL, https://m.edsoo.ru/f5¢c17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATypPHhI KUTICHUS OT JABJICHUS B
KUIKOCTH
79 BrnaxaocTs Bo3ayxa. AGCOTIOTHAS U bubamnoreka [JOK
OTHOCUTEJIbHAS BIAXXHOCTh https://m.edsoo.ru/30ebbb79
bu6nuorexa [IOK
80 Pemenne 3amau
a https://m.edsoo.ru/18e95ff3
31 Teépmoe teno. Kpucrammmueckue u amophHbIe bubnmoreka [JOK
Tena. AHU30TPONUS CBOMCTB KPUCTAIIJIOB https://m.edsoo.ru/20a88a03
20 [InaBnenue n kpucTauM3anus. Y aeiabHas but6mmoreka [IOK
terioTa TiaBneHus. Cyomumarus https://m.edsoo.ru/6ee91e9f
Hedbopmanuu TBEpAOTO Tena. PacTsokeHue u
Bbubnuoteka LIOK
83 cxarue. Casur. Moayine FOnra. [Ipenen

ynpyrux aedopmanuii

https://m.edsoo.ru/dalaabl10




TemoBoe paciupeHue KUAKOCTENH U TBEPIBIX

bu6nmoreka [IOK

84 LA OaHMit
TeNl. AHTapMOHU3M TEIUIOBBIX KOJIeOaHUMN hitps://m.cdsoo.ru/ThaSed 2
YacTHI[ BEIISCTBA

25 [Ipeobpa3zoBanue sHEPrun B Pa3zoBbIX bubnmoreka [JOK
rnepexonax https://m.edsoo.ru/97a0672f

bu6nuoreka [IOK

86 VYpaBHeHHE TEIIOBOro Oajlanca

p https://m.edsoo.ru/ab1521fb
bu6 OK

87 Permrenue 3amau nbamorexa L

https://m.edsoo.ru/8ab7{40d
[ToBepxHOCTHOE HaTsDKeHUe. KanmuispHbie
. bu6mmoreka [IOK
88 sBiieHUS. J[aBJIeHHE 10| HICKPUBIICHHOMN
https://m.edsoo.ru/b42f1197
MOBEPXHOCTHIO kuaKoctu. Popmyna Jlammaca
O060011IeHrEe U CUCTEMATU3aIMs 3HAHUH 10
89 TeMe "ArperaTHble COCTOSIHHS BEIICCTBA bubmorera [OK
P : HecTea. https://m.eds00.ru/0b52575¢
@da30BbIE EPEXOAbI

90 Kontponbnas pabota o teme "Arperarabie bubnmnoreka [JOK
cocrosinus BeniecTBa. ®a3zoBbie mepexoan” https://m.edsoo.ru/7dc2a739
DnekTpu3anus Tel U €€ MpOosIBICHUS.

01 Dnektpuueckuii 3apsia. [[Ba Buna bubnmnoreka [JOK
AJIEKTPUYECKUX 3apsaoB. [IpoBoiHUKH, https://m.edsoo.ru/1aff445f
JUDJICKTPUKU Y TTOJTYITPOBOTHUKH

9 DneMEeHTapHBIN 2NEKTPUUYECKU 3apsia. 3aKoH bu6nuoreka [IOK
COXpaHEHUs DJIIEKTPUUECKOr0 3apsiaa https://m.edsoo.ru/f49afd24

03 B3aunmoneiictBre 3apsanoB. ToueuHbie 3apsibl. but6mmoreka [IOK
3akoH Kynona https://m.edsoo.ru/445b7746

but6mmoreka [IOK

94 Pemenue 3agau https://m.edsoo.ru/6b87ec5a

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




DnekTpuyeckoe noje. Ero neiictBue Ha

bu6nmoreka [IOK

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

96 [IpoGuslii 3apsy. JIuHuM HanpsHKEHHOCTH bubnmoreka [JOK
AJIEKTPUYECKOro 1noJisa. OIHOPOAHOE https://m.edsoo.ru/3dac6957
3IEKTPUYECKOE MOJIe

97 [ToTeHIManbHOCTD 3JIEKTPOCTATUYECKOTO bubmuorexa [JOK
1moJist. Pa3HOCTh MMOTEHITMAIIOB U HAMIPSIAKEHUE https://m.edsoo.ru/80021447
[TorenimanpHas 3HEPTUs 3apAa B

98 JNEKT OCTaTquCKon]Z nojue I;_IOTGH nan bubmmorexa [TOK

P ' t https://m.edsoo.ru/af5fa389
3JIEKTPOCTATUYECKOTO MOJIS

99 CBs13b HANPSHKEHHOCTHU NOJIA U PA3HOCTU bubnmnoreka [HOK
IIOTEHIUAIOB I DJIEKTPOCTATHYECKOIO I10JIA https://m.edsoo.ru/df7a6838
[IpuHIUI CynIEpIO3UIUU JIIEKTPUIECKUX bubnmnorexka HOK

100 .

IoJIEN https://m.edsoo.ru/Ocfedabe
bubmmoteka [IOK

101 Pemenue 3anau

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

102 [Tone Toueunoro 3apsna. [Tose paBHOMEPHO bubnuotexa [JOK
3apsoKeHHOU cephl https://m.edsoo0.ru/b297b5c3
[Tone paBHOMEPHO 3apsKEHHOTO IO 00BEMY

103 mapa. [lone paBHOMEpHO 3apsKEHHON bubmmorexa LOK

pa. P P P https://m.edsoo.ru/f7a665ee
0EeCKOHEYHOM! MIOCKOCTH

104 [IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE. bubmmoreka [LJOK
YcnoBue paBHOBECHS 3apsAI0B https://m.edsoo.ru/32405eab
JIMDIIEKTPUKY U TIOJIYIIPOBOJHUKH B bu6muoreka [JOK

105
DJIEKTPOCTATUYECKOM I10JIE https://m.edsoo.ru/060ebab5

106 Konnencarop. DnekTpo€MKOCTh bubnmoreka [JOK

KOHJIeHCATOpa. DIIEKTPOEMKOCTH TTIOCKOTO

https://m.edsoo.ru/845b4{73




KOHACHCATOpa

107 IlapamiensHOE cOeTMHEHHE KOHICHCATOPOB bubmorexa [IOK
P a a p https://m.edsoo.ru/d11e8ce7
108 ITocnemoBaTeiibHOE COETUHEHUE bu6nuoreka [IOK
KOHJICHCAaTOPOB https://m.edsoo.ru/1¢992920
109 OHeprus 3apsHKeHHOTO KOHASHCaTopa bubmorexa LIOK
p P s p https://m.edsoo.ru/73a34f18
bubnnoreka IIOK
110 Pemenne 3amaq https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
11 JIBu>keHME 3apsSKEHHON YaCTUIIbI B bubnuoreka [JOK
OZTHOPOJHOM JJIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Permrenue 3amau
113 O06001IeHre U cCUCTEMAaTU3AIHs 3HAHUN 110 bubmuotexa [JOK
Teme "DnekTpuueckoe mose" https://m.edso0.ru/5752603f
114 KonTponbHas padota no teme bubmuoreka [JOK
"DnexTpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cuna toka. ITocTosSHHBIN TOK. Y CIOBHS
115 CYILIECTBOBAHMS OCTOSHHOTO 3JIEKTPHUISCKOrO bubmorera [OK
ym P https:/m.edso0.ru/233311b5
TOKa
but6mmoreka [IOK
116 n .H OJIC
crowikit Toka. Hanpsixettie it I/1 https://m.edsoo.ru/0839a115
17 3akoH OMa 11 ydacTKa Lenu. JIEKTPUIECKOE bu6muoreka [JOK
COIIPOTHUBJIICHUE https://m.edsoo.ru/f14f251e
3aBHUCHUMOCTH COMIPOTUBIICHUS OHOPOIHOTO
118 MOPOBOJHHUKA OT €ro JJWHBI U MIOLIAIN bubmmorexa OK
pOBO g ta https://m.edsoo.ru/95fcdf51
MOIEPEYHOI0 CEUCHUS
119 VY enbHOE CONPOTUBIICHUE BEILIECTBA. but6mmoreka [IOK




Pemrenue 3amau

https://m.edsoo.ru/437f8300

120 [TocnenoBarenvHOE, MapaIebHOE, Bbu6nuoreka [IOK
CMELIAHHOE COENUHEHNUE TTPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX LICTICH. bubnumoreka [JOK
[TpaBuna Kupxroda https://m.edsoo.ru/1794cf37
bu6nmoreka [IOK
122 P
CHicHae sajad https://m.eds00.ru/3881b469
123 PaGora anektpuyeckoro Toka. 3akoH Jxoys bubnmnoreka [HOK
—Jleura https://m.edsoo.ru/a3605¢c5¢
bubmuorexa [JOK
124 P
CHICHHE 3a1aq https://m.eds00.ru/6761bfOf
125 MOoOIIHOCTB 3JIEKTPUYECKOTO TOKA. TemnoBas bubnnoreka IIOK
MOIIHOCTb, BBIJIENISIEMAsi HA PE3UCTOPE https://m.eds00.ru/99750a6f
bubmmoreka [IOK
12 P
6 CHICHHE 3alad https://m.edsoo.ru/eb72fc24
127 O/1C 1 BHyTpeHHEEe CONPOTUBIICHUE bubnuotexa [JOK
HCTOYHHUKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 115 TOJTHOM (3aMKHYTOM ) bubnmnoreka [JOK
BJIEKTPUYECKON e https://m.edsoo.ru/221f40fb
bu6nuoreka [IOK
12 P
? CILICHHE 3a7ad https://m.edsoo.ru/3580b679
bu6nuoreka [IOK
130 M
OTMOCTE HCTORHIIKA TOKA https://m.edsoo.ru/a0ae51d8
bu6mmoteka [IOK
131 Koportkoe 3a aHue
POTHOE saMbIiami https:/m.edso0.ru/5465632
132 KonpaeHcaTop B Lieny NOCTOSTHHOI'O TOKa bubmorexa HOK
A pBI https:/m.edsoo.ru/35368f3e
133 Pemenue 3amau bu6mmoreka [IOK




https://m.edsoo.ru/4410cef0

134 Pemenwne 3agau mo teme "llocTossHHBIN bubmuorexa [JOK
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3amau mo teme "IlocTOSTHHBII bu6nuoreka [IOK
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agau mo reme "IlocTostHHBIN bubmuorexa [JOK
ANEKTpUYECKUil TOK" https://m.edsoo.ru/eb5d4687
137 O00011IeHIE U CUCTEMATU3aIis 3HAHUN 110 bu6nmoreka [IOK
teMe "[locTosHHBIHN 21eKTpUuyecKuil ToK" https://m.edsoo.ru/bfd7a050
138 KonTponbnas pabota no teme "lIlocTostHHBIN bubnuorexa [HOK
3JIEKTPUYECKUM TOK" https://m.edsoo.ru/1885ddf1
DneKTpruyecKasi MpOBOAUMOCTh Pa3IMUHBIX
139 BEIIECTB. DJICKTPUUYSCKUI TOK B MeTaJIjIax bubmorera OK
HHECTE: P ‘ https:/m.edsoo.ru/da794295
CBepXIpoBOIUMOCTH
DNEeKTpUYECKUM TOK B pacTBOpax U pacruiaBax
140 3JEKTPOINTOB. 3akoHbI Dapasnest mis bubmorexa HOK
P ' patei A https://m.eds00.ru/4b423491
AJIEKTPOJIN3a
bu6nuoreka [IOK
141 C) i T
FICKTPHHACCKHIH TOK B Tasax. LU1asMa https://m.edso00.ru/92d92f76
142 DNEeKTpUYECKUl TOK B Bakyyme. BakyymHbie bubnmoreka [JOK
prOOpbI https://m.edsoo.ru/2E+160
143 DJIEKTPUYECKUHN TOK B MOJYIPOBOAHUKAX bubmorexa HOK
p ynip A https://m.edsoo.ru/ab61c660
bu6nuorexa [IOK
144 ITo OBO OBBIE 60
TIYTPOBOLHHROBHIE HPHOOPE! https://m.edsoo.ru/83622200
duznyeckuil mpakTUKyM 1o TeMe "M3mepenne
P ™ P bubmuorteka [JOK
145 CUJIbI TOKA U HANPSKEHUS B LIENU

IMOCTOSAHHOI'O TOKA IIPH IIOMOIIN aHAJIOT'OBBIX U

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




U(PPOBBIX U3MEPUTEIBHBIX PHOOPOB" MK
"3HakoMCTBO ¢ U POBOIi TabopaTopueii mo
¢usuke. [Ipumepsl u3MepeHus: GU3NIECKUX
BEJIMYMH MPH IOMOIIA KOMIBIOTEPHBIX
JaT4NKOB"

146

147

148

149

150

®u3nYecKuil MpakTUKyM 1o Teme "N3yuenue
HEPABHOMEPHOI'O JBUKEHHUSI C LIENbIO
orpeziesieHus MTHOBEHHOU ckopocTu"

®uznueckuil NpakTUKyM 1o reme "M3mepenue
YCKOPEHUS MpU MPSIMOTIMHEHHOM
PaBHOYCKOPEHHOM JIBI>KEHUU IO HAaKJIOHHON
mockocTu" unu "VccnenoBanre 3aBUCUMOCTH
IyTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM
nBIOKeHnun"

dusnyeckuil npakTukyM 1o teme "M3mepenue
YCKOpEHUS CBOOOIHOTO MaieHus" Uiu
"N3y4yeHue qBUKEHUS Teaa, OpOIIEHHOTO
TOPU30HTAJILHO"

dusnyeckuil NpakTukyM 1o teme "M3ydenue
JBUKEHMSI T€JIa 110 OKPY>KHOCTH € ITOCTOSIHHOM
10 MOAYJI0 cKopocThio" nin "HccnenoBanue
3aBHCHMOCTH Mepro/ia o0paleHus
KOHUYECKOT0 MasTHUKA OT €ro napameTpos"

dusndeckuil npakTukym 1o teme "M3mepenue
PaBHOJEHCTBYIOIIEH CUIIBI IIPU JBUKEHUU
OpycKa 1o HaKJIOHHOH MIIOCKOCTH'" MITH
"[IpoBepka rumnoTe3bl 0 He3aBUCUMOCTH
BPEMEHU JIBUKEHUS OpYyCKa M0 HAaKJIOHHOM
IJIOCKOCTH Ha 3aIaHHOE PaCCTOSIHUE OT €ro

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

bubmuorexa [JOK
https://m.edsoo.ru/6960b6ef

bu6nuoreka [IOK
https://m.edsoo.ru/d1ea2402

bu6nuoreka [IOK
https://m.edsoo.ru/bcf53514

bu6nuorexa [IOK
https://m.edsoo.ru/0b34db84
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152

153

Macchul"

@uU3NYECKUN IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH,
BO3HHUKAIOIIUX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux aedopmarnuu" wim "M3ydueHue
JBUKEHUSI CUCTEMBI TEJI, CBA3aHHBIX HUTHIO,
MEPEKUHYTOM uepe3 IErkuii 6J10K"

®uznueckuil NpakTUKyM o reme "M3mepenue
koa¢duleHTa TPEHUS MO BEIUYUHE YTIIOBOTO
kod(durmenta 3apucumoct Frp(N)" wm
"HccnenoBanue NBUKEHUs Opycka 1o
HAKJIOHHOH TJIOCKOCTH C TIEPEMEHHBIM
KodpdunmenToM TpeHus" wiu "M3yueHue
JBUKEHMSI Tpy3a Ha Bally C TpeHUEM"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue ycluoBUNH paBHOBECHS
TBEPAOrO TeJa, UMEIOIIETO OCh BpALCHUS "
win "KoHCTpynpoBaHUe KPOHIITEHHOB U
pacuér cui ynpyroctu" wiu "M3yuenue
YCTOMYHMBOCTH TBEPJOTO TENA, UMEIOIIETO
IJI011Ia] b OTIOPHI"

bu6nuoreka [IOK
https://m.edsoo.ru/b55b81al

bubmuorexa [JOK
https://m.edsoo.ru/b83b1607

bu6nuoreka [IOK
https://m.edsoo.ru/4a04f4f7

154

®u3nyeckuil NpakTUKyM 1o teme "M3mepenue
HMITYJIbCA TeJIa [0 TOPMO3HOMY ITYTH'" WIIH
"M3MepeHune Cuibl TSITM, CKOPOCTH MOAEIH
AIEKTPOMOOHJISI ¥ MOIITHOCTH CHJIBI TATH' UITH
"CpaBHEHNE NU3MEHEHUS UMITYJIbCa TeJa C
nMmnyascoMm cuibl" uinm "HecnenoBanue
COXPAHEHHUS UMITyJIbCa IIPU YIIPYTrOM
B3auMozeiictBun" wiu "M3mepenue

but6mmoreka [IOK
https://m.edsoo.ru/856fb28e
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KHHETHYCCKOM SHEPIUU TCjia 110 TOPMO3HOMY

"

yTH
®u3nYecKuil mpakTUKyM 1o Teme "N3yuenue
M30TEPMHUUYECKOTO Mpoliecca (PeKOMEHI0BaHO
HCIIOIb30BaHue (P poBoi 1abopaTopun)" uim
"M3y4yeHnne u30XopHOro npouecca" uiu
"N3yuenue n3obapHOTo mporecca’ win
"[IpoBepka ypaBHEHUs cOCTOSHUSA"

®uznueckuil NpakTUKyM 1o reme "M3mepenue
yaenbHOH TernoéMkocTn" ninm "McecnenoBanue
IpolLecca OCThIBAHUS BEIECTBA" WU
"UccnenoBanue aguadbaTHoro npoiecca’ uin
"N3y4yeHne B3aMMOCBSI3U SHEPIUU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEpaTypbl KUIIEHUS KUJIKOCTE"

bu6nmoreka [IOK
https://m.edsoo.ru/e0fe7e07

bubnuorexa [JOK
https://m.edsoo.ru/2f2faa61

157

dusnyeckuil NpakTukyM 1o teme "M3ydenue
3aKOHOMEPHOCTEH HCIapeHust KuaKocTen"
win "M3MepeHue yaeabHOM TerIoTh
aByieHus Jbpaa" win "M3yuenue cBONCTB
HachleHHBIX napoB" win "M3mepenue
a0COJIOTHON BIIAKHOCTH BO3/lyXa U OLIEHKA
Macchl apoB B nomenieHun". smepenune
KO3 pHIHEHTa TOBEPXHOCTHOTO HATSHKEHUS

bubmmoteka [IOK
https://m.edsoo.ru/6bl1a23b5

158

Pu3nYeCKUil NPAKTUKYM IO TEME
"HaGmroienre mpeBpamieHust SJHEpTruu
3apsKEHHOI0 KOHAEHCATOpa B YHEPIHIO
n3nydeHus ceeroauona’ uinm "Msydenue
IIPOTEKAaHUs TOKA B LIETIH, COAEpIKaIeH
KoHJieHcarop" win "Pacnpenenenue pasHoCcTH

but6mmoreka [IOK
https://m.edsoo.ru/ec424377




MTOTEHITMAJIOB (HAMPSDKEHUS ) TIPU
IIOCJIEI0BATEILHOM COEIUHEHUHN

KOHJIEHCaTOpOB"

DU3NYECKUI TPAKTUKYM I10 TEME

"HccneqoBaHue CMEIIAHHOTO COEIUHEHNS
pesucropoB" win "M3Mepenue yeabHoro

bu6nmoreka [IOK

159 COIIPOTHBIIEHUS IPOBOIHUKOB" WK https://m.edsoo.ru/2b179d98
"HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA OT
HaIPsDKEHUS TS JIaMIThl HaKaJTuBaHUs "

Ou3nyeckuil MpakTUKyM 0 TeMe
"Habmronenue anexrponusa" win "M3meperue
3aps/ia OJHOBAJIEHTHOTO MOHA" WK

160 "HccnenoBanue 3aBUCUMOCTH CONPOTUBIICHUS ngg;;fg;gﬁfé%&gm
TEPMOPE3UCTOpA OT TEMIIepaTyphl" WiIn
"CHsITHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU
auona”

PesepubIil ypok. O600611eHIE 1

161 CHCTEMaTH3aINsI 3HAaHUH 110 TeEME Etl;l:;/ljngee(Ii(:(l)(])_IrOu}:d017d93
"Kunemartuka" T '

162 PezepBHblit ypok. O0o011eHNE U bubnuoreka [JOK
cucTeMaTu3alus 3HaHui no teme "/Iunamuxa" https://m.edsoo.ru/3149956b
PesepBHrlIit ypok. O6001ICHNE 1

163 cucTeMaTtu3aius 3HaHui no teme "CraTuka nggjjri?:;{i)gr?}éfwsmc
TBEepaoro Tena"

PeseprubIil ypok. O600611eHIE 1

164 cHCTEMaTH3aIns 3HaHUH 110 TeMe "3aKOHBI E:f:?;ri?:;igroulléwdf%c
COXPAaHEHHUs B MEXaHUKe"

165 PesepBHblil ypok. O60011eH1E 1 bubnmoreka [JOK

cucTeMaTu3anus 3Haguil no TeMe "OCHOBEI

https://m.edsoo.ru/de148976




MOJIEKYJIIPHOKMHETUYECKON Teopun"

PesepBHelil ypok. O000ICHHE 1

bu6nuoreka [IOK

166 CHUCTEMATHU3AaN 3HAHUH 110 TEME 1 0
https://m.edsoo.ru/Obcc77cl
"Tepmonunamuka. TenaoBble MalIMHbI"
PesepBHeIil ypok. O000IICHHE 1
167 CHCTEMATH3allMs 3HAHHH 110 TEME | 0 Bbu6nuoreka [IOK
"Arperarnsie cocTosinus BemiectBa. Da3oBbie https://m.edsoo.ru/59ca5c91
nepexomanl"
PesepBusblil ypok. O000IIEHNE U
168 CI/ICTEMaTI/BZp ¥ 3HAHUU 110 TEME 1 0 bubnnorexa LIOK
" 1 " https://m.edsoo.ru/f2381c0c
DNeKTpUYEecKoe moJie
PesepBusblii ypok. O0001IEHNE 1
P P . bubmuorexa [JOK
169 cucTeMaTH3als 3HaHUI 10 TeMe 1 0
. . https://m.edsoo.ru/3caebdal
"ITocTOSIHHBIN 1EKTpUYECKUH TOK"
PesepBusblit ypok. O0001IIEHNE U
170 CHCTléMaTmZp ¥ 3HaHUH 1o TeMe "TOoKH B 1 0 bubmmorexa OK
H " https://m.edsoo.ru/cc7681d4
pa3IMYHBIX cpeaax
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 35




11 KJIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka Konrpoabnbsie IIpakTHyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
BzaumoneiicTBre MOCTOSHHBIX MArHUTOB U
1 MIPOBOJHUKOB C TOKOM. MarHuTHOE I10JI¢ 1 0 0 bubmmorexa HOK
pOBO ' ' https://m.edsoo.ru/487a8593
I'unoreza Amrmepa
Bekrtop marautHoO#i nHAyKnuu. ITpuHnumn
2 cyre 5031/1 15071 MaI‘HI/ITHzIX Honef/ip Jlnaun 1 0 0 bubmmorexa LOK
yrep vII ' https://m.edsoo.ru/4clabccb
MarHuTHON MHIYKIIMH
3 MarauTHO€ 10Jie MPOBOJIHUKA ¢ TOKOM. OTBIT | 0 0 bu6nuoreka [IOK
Opcrena https://m.edsoo.ru/d35d5262
bu6nuoreka [IOK
4 C A & 1 0 0
fITa AMIICPa, € HapasICHue 1 MOAYTR https://m.edsoo.ru/26d9c5ba
bu6nuoreka [IOK
5 P 1 0 1
CHICHHC sa1at https://m.edsoo.ru/a37a0c21
6 IIpumenenne 3akoHa Amnepa. | 0 0 bubnuoreka [JOK
DneKTpou3MepHUTeIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cua Jlopenna, e€ HanpaBJIcHIE U MOIYIIb.
7 I[BI/I)KCHI/I;)C 3a SDKCHHog YaCTHIIbI B ’ 1 0 0 brbmorexa [OK
p H https://m.edsoo.ru/c97afaal
OJIHOPOJIHOM MarHMTHOM I10J1€
but6mmoreka [IOK
8 P 1 0 0
CHICHHE a1t https://m.edsoo.ru/504e98c7
but6mmoreka [IOK
9 Pa6ora cunbl Jlopenia 1 0 0
peHil https://m.edsoo.ru/d518be4b
10 Pemenue 3agau 1 0 1 Bbu6nuoteka LIOK




https://m.edsoo.ru/93617bd9

1 MarsuTtHoe 110J1€ B BEIIECTBE. bubmmorexa [JOK
DeppOMarHeTUKy, napa- U JMaMarHeTUKU https://m.edso00.ru/30ff9608
12 OcHoBHbIE CBOMCTBA (heppOMarHeTUKOB. bubnmoreka [JOK
[IpumeHnenne GpeppoMarHeTHKOB https://m.edsoo.ru/0b58190a
bubnuoreka LIOK
13 P "M n
elIeHue 3a7a4 no reme "MarHuTHoe noje hitps://m.cdsoo.ru/5b55¢307
b K
14 Pemrenne 3agau mo reme "MarautHoe 1ose" nommorexa O
https://m.edsoo.ru/41c4ae8a
15 SIBneHue 3NEeKTPOMArHUTHON UHAYKIIUH. bubnuotexa [JOK
[ToTok BekTOpa MarHUTHOM MHIYKLIUH https://m.edsoo.ru/b3efalcl
bu6mmoreka [IOK
16 S/C
JAC mrayis https://m.eds00.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKIIUU bubmuotexa [JOK
QPapanes https://m.edsoo.ru/a6dec188
bubmmoteka [IOK
1 B .T O
8 UXpeBoe deKkTpruyeckoe moie. Toku Dyko hitps://m.cdsoo.ru/1 Sabe140
bubmmoreka [IOK
19 S/C
JIC MEAYKIHH B JBIKYIHXCA TPOBOJHHKAX https://m.edsoo.ru/0235c¢c02
bu6mmoreka [IOK
2 P
0 cliieHme sanad https://m.edsoo.ru/4dfda618
b K
21 [IpaBuno Jlenna nomorexa 11O
https://m.edsoo.ru/bbc22726
” NunykruBHOCTh. KaTynika MHAYKTUBHOCTH B bubnmnorexka HOK
LIEY HOCTOSHHOTO TOKa https://m.edsoo.ru/621eae9d
3 Asnenune camonnaykiuu. IC bu6mmoreka [IOK
CaMOUHIYKLIHUU https://m.edsoo.ru/7ee60ca8
24 OHeprus MarHUTHOT'O TIOJIS1 KaTYIIKH C TOKOM. bubmmoteka [JOK




BHGKTpOMaFHI/ITHoe I10JIE

https://m.edsoo.ru/b3cOadl1

25 Pemrenue 3amau buGnnorexa LHOK
https://m.edsoo.ru/88f69d2b
26 O06001IeHre U cucTeMaTU3aIys 3HaHUH 110 bubmuorexa [JOK
Teme "DIeKTpoJuHaMuKa" https://m.edsoo.ru/76484025
7 KonrponsHas pabora o teme bubmmoreka [IOK
"DnekTpoauHaMuka" https://m.edsoo.ru/8aec09b98
)3 Konebarenpnas cuctema. CBOOOIHBIE bubmuorexa [JOK
KoJiebanus1. ['apMoHnyeckue KoaebaHus https://m.edsoo.ru/7c1db385
29 KunemaTnyeckoe 1 TMHAMHUYECKOE OMKMCAHUE bu6mmoteka [IOK
KOJIeOaTENIbHBIX IBUKEHUI https://m.edsoo.ru/87¢e9498
DHepreTudeckoe onucanue. BeiBoa
30 JTMHAMUYECKOTO ONMCAHUS TAPMOHUYECKUX bubnnoreka IIOK
KOJIEOAHUH U3 UX PHEPTETUYECKOTO U https://m.edsoo.ru/e3c99692
KHHEMAaTHYECKOTO OMMCaHUS
N bubmuotexa [JOK
31 AMIUTHTYa W (pasa konebanHi https://m.edsoo.ru/7a0c439a
Ilepuon u yactora xonedanuii. [lepros
MaJIbIX CBOOOHBIX KOJICOaHUH
32 MareMatuueckoro mastHuka. [lepuon bubmorexa HOK
. https://m.edsoo.ru/e0399319
CBOOOHBIX KOJI€OaHUH NPY>KUHHOTO
MasTHHKA
13 3aryxatomue KojiebaHus. BeiHyK1eHHbIE bubmmoteka [JOK
koJniebanus1. Pesonanc https://m.edsoo.ru/72¢93d09
bu6nuoreka [IOK
34 ApToKosEOaMIA https://m.edsoo.ru/6add2644
35 Pemrenue 3anau bubmorexa LOK

https://m.edsoo.ru/addeec71




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

36 Ypok-koHpepenuus "MexaHUYECKHE bubanoreka HOK
KOJieOaHUsl B My3bIKaJIbHBIX MHCTpyMEHTaxX" https://m.edsoo.ru/8ef587be
37 O06001IeHre U cucTeMaTU3aIys 3HaHUH 110 bubmuorexa [JOK
Teme "MexaHudeckue kojaeoanus" https://m.edsoo.ru/eb84182f
18 DNEeKTPOMAarHUTHBIE KOJICOAHHUS. bubnmoreka [JOK
KonebaTenbHblil KOHTYD https://m.edsoo.ru/d4adabde
dopmyna TomcoHa. CBI3b aMILIUTYIBI
39 3a 153[ : KOHJICHCATOpa C aMILJIUT O}I;I CHJTBI bubmorexa HOK
PAl A p yA https://m.edsoo.ru/093f9af1
TOKa B K0JIEOATEIIbHOM KOHTYpE
40 3aKOH COXpaHEHUsl SHEPTUU B UJI€AJIbHOM bubnuorexa [HOK
KoJe0aTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxarIue IeKTPOMArHuTHBIC KOIeOaHusl.
41 BHZX CHHBIC SH:II:T OMAarHUTHBIC bubmorera OK
Y P https://m.eds00.ru/5¢668619
KosebaHus
4 [TepemennsIit TOK. Pe3uctop u KkoHIEHCATOD B bubnmnoreka [JOK
LIETIN IIEPEMEHHOI0 TOKa https://m.edsoo.ru/84836152
13 Karymka MHIyKTUBHOCTH B LIeNU bubmuoreka [JOK
IIEPEMEHHOI'0 TOKA https://m.edsoo.ru/cfa307af
44 3akon OMa 1St STIEKTPUIECKOH TIenn bubnuoteka [JOK
IIEPEMEHHOI'0 TOKA https://m.edsoo.ru/8bae38e6
MOoMmHOCTh MEPEMEHHOT0 TOKA.
45 AMIUTMTYTHOE U JIEUCTBYIOIIEE 3HAUCHUE bubmorexa [TOK
A A yrou https://m.edsoo.ru/lcac6ec4c
CHUJIBI TOKA W HATIPSKEHUS
46 Pe3onaHc B 251eKTpHUECKOM 1IeTTH bubmorexa [TOK
P a https://m.eds00.ru/087506df
bu6muoreka [JOK
47 Pemenne 3agau nomotexa I

https://m.edsoo.ru/al6836a4




Nneansubrif Tpancdopmarop. [Ipoussoactro,

48 repegaya u MoTpedIeHNEe DIIEKTPUIECKON bubmmorexa LOK
ped p p https://m.edsoo.ru/f97418ae
SHEPTUU
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE
49 ayekTpod’Heprun. KyipTypa HCIOIBE30BaHUS bubnmorexa LHOK
POIHEPTHH. RYTIBTYPa HCTIO. hitps://m.edsoo.ru/a6f74d93
AJICKTPOIHEPTUH B IOBCEAHEBHOM KM3HU
b K
50 Permrenue 3amau nommorexa O
https://m.edsoo.ru/ee6677ed
51 Permrenue 3amau Bubmaorexa ITOK
https://m.edsoo.ru/7cab59{8
5 O00011IeHIE U CUCTEMATU3aIis 3HAHUN 110 bu6nuoreka [IOK
TeMe "DIeKTpOMarHuTHbIE KoseOaHus" https://m.edsoo.ru/401024a9
53 MexaHnn4eckre BOJHbIL. XapaKTEPUCTUKU bubnuorexa [JOK
MEXAHUYECKUX BOJH https://m.edsoo.ru/a58e109f
54 CBoICTBa MEXaHUYECKUX BOJIH bubmorexa LOK
https://m.edsoo.ru/d9ae1000
bubmmoteka [IOK
. X
33 3BYK. XapakTepHCTHKH 3ByKa hitps://m.edso0o.ru/138b6£09
56 Wnudpazsyk u ynprpassyk. lllymosoe bubnmnorexka HOK
3arpsI3HEHUE OKPYKAIOLIEH CpeJibl https://m.edsoo.ru/7380038f
but6mmoreka [IOK
57 Pemenne 3ana
HHICHHE Sanat hitps://m.edso0o.ru/cfd918bf
53 DOneKTpoMarHuTHbIC BOJTHBL. U3mydeHue bubnmoreka [JOK
3JIEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/714e5db]
59 DHeprus IEeKTPOMArHUTHBIX BOJH. CBOMCTBA bu6nuoreka [IOK
9JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
60 [IIxana 31eKTPOMAarHUTHBIX BOJIH. bu6muoreka [JOK

HpI/IMeHeHI/Ie SJICKTPOMArduTHBIX BOJIH B

https://m.edsoo.ru/49bel1f9e




TEXHUKE U OBITY

HpI/IHI_[I/IHLI PaaroCBA3U U TCICBUACHUA.

bu6nuoreka [IOK

61 Pagnomoxarusi. BneKTpOMferHTHoe hitps://m.cdsoo.ru/9f96F 18
3arpsi3HEHUE OKPYKaroLIEH Cpeibl
2 Konrponsnas padora o teme "Konebanus u bubnumoreka [JOK
BOJIHBI" https://m.edsoo.ru/4f7985a0
63 Caert. 3aKOH MPSAMOJIMHENHOTO bubnmnoreka HOK
pacrpocTpaHeHUs CBETa https://m.eds00.ru/f9566406
64 Pemenue 3ana4 Ha npyuMEHEHNUE 3aKOHA bubmuorexa [HOK
MPSAMOJIMHEHHOTO PaCPOCTPaHEHUS CBETA https://m.edsoo.ru/ea32d455
65 Otpaxenune cBeta. [Liockoe 3epkaiio. bubnmnoreka [HOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBera. AGCONIOTHBIN U
OTHOCHUTEJbHBIN NTOKA3aTeIb MPEIOMIICHUS.
66 [TonHOE BHYTpEeHHEE OTpaKEHHE. bubmorexa [TOK
. https://m.edsoo.ru/bc2e55¢cd
[IpenenbHbBINA yToa MOTHOTO BHYTPEHHETO
OTpaXKEHUS
67 Pemrenue 3a1au Ha TpUMEHEHUE 3aKOHOB bubnmnoreka [JOK
OTpa)KCHMSA U NIPEIOMIICHUS CBETa https://m.edsoo.ru/49d830a9
63 Xon nydent B mpusMe. Jlucnepceus csera. bu6mmoreka [JOK
CrnoxxHbIi cocTaB Oenoro cera. L{BeT https://m.edsoo.ru/d8elc3be
69 JIuu3pl. ®OKYCHOE PACCTOSIHUE W ONTHYECKAs bubmmoreka [JOK
CHJIA JIUH3BI https://m.edso0.ru/60441359
70 [TocTpoenne n300pa>keHUi B IMH3AX U UX bubmmoreka [JOK
cUCTeMax. YBEJIUYEHHUE JINH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
N but6mmoreka [IOK
71 M300paXKEHU, MTOJIYy4aeMbIX C TIOMOIIBIO

JIMH3

https://m.edsoo.ru/5a868f09




bu6nmoreka [IOK

72 I
13 KK OlITHHeCKad chetema https://m.edsoo.ru/ecd480a2
7 Pemenue 3amau. [Ipenensr npuMeHUMOCTH bubnmnoreka HOK
IF€OMETPUYECKON ONTUKU https://m.edsoo.ru/cd174al0
74 CKOopoCTh CBETA U METO/IbI €€ U3MEPEHUs bubamorexa LHOK
P A P https:/m.edsoo.ru/f32aab06
bubmuorexa [JOK
S Aucnepeus ceera https://m.edsoo.ru/lel6ccbe
bubnnoreka IIOK
76 n
HTepgepenuus cera https://m.edsoo.ru/5fc0c638
77 KorepeHnTHble UCTOUHUKU. Y CIIOBUS bubnuoreka [JOK
HaO0JI0ICHUST MAKCUMYMOB 1 MUHUMYMOB https://m.edsoo.ru/c6416d48
bubmuorexa [JOK
P
78 CIICHHE 33134 https://m.edsoo.ru/3061de2b
bu6nuoreka [IOK
79 I1
PHMCHEHHE MHTEp(epeHIIn https://m.edsoo.ru/668edbc8
bubmmoteka [IOK
80
Jlucpparuis ceeta https:/m.eds0o.ru/12ed04bS
21 JudpakionHas pemeTka. Y cioBue bubnmnorexka HOK
HaOJII0/ICHUS TJIaBHBIX MAaKCHMYMOB https://m.edsoo0.ru/f998d964
bu6nuoreka [IOK
82 Pemenue 3ana
THCHHE 3a7aT https://m.edsoo.ru/d58c411a
23 [Tonepeunocts cBeTOBBIX BOJIH. [lomsipuzanus bubmmoreka [JOK
CBETa https://m.edsoo.ru/e9890fe9
bu6nuoreka [IOK
84 P
CIICHHE 3311 https://m.edsoo.ru/c56¢8158
b K
85 CBeToBbIC ABJICHUS B IPUPOJIE nbmmorexa 11O

https://m.edsoo.ru/0b36363d




26 O06o001eHre U CHCTEMAaTH3alKs 3HAHUH 110 bubmuorexa [JOK
teme "Onrtuka" https://m.edsoo.ru/8a14748b
bu6nmmoreka [IOK
87 K 0 eme «O
OHTpOJIbHAS paboTa 1o TeMe «OnTHKay hitps://m.edsoo.rw/82315dd4
['paHuIIBI TPUMEHUMOCTH KJIACCUYECKOM
88 MEXaHHUKH. 3aKOHBI JJICKTPOJAUHAMHUKH U bubmorera [OK
’ pos https://m.edsoo.ru/c9bd77cb
MIPUHITATT OTHOCUTEILHOCTH
29 [TocTynatel cieruanbHON TEOPUU bubnnorexka HOK
OTHOCHUTEJIBHOCTH https://m.edsoo.ru/c56f05¢cb
[IpocTpaHCTBEHHO-BPEMEHHON MHTEPBAJ.
[IpeoOpaszoBanus JlopeHma. YcinoBue
90 NPUYUHHOCTH. OTHOCUTEIBHOCTD bubmmorexa HOK
P ' https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJIeHHe BpEMEHHU 1
COKpallleHHE JIJTNHBI
01 DHeprust ¥ UMIYJIbC PEISITUBUCTCKOM bubnmnoreka [JOK
YaCTHUIbI https://m.edsoo.ru/853a64fc
9 CBs13b Macchl € YHEPTUEN U UMITYJILCOM bubnmnoreka [JOK
PENATUBUCTCKON YaCTULIBI. DHEPIHsl TOKOS https://m.edsoo.ru/b6258ffa
93 PaBHOBECHOE TEIIOBOE M3IyUCHUE bubmorera [OK
ya https://m.edsoo.ru/f54035a5
bu6nuoreka [IOK
94 3 B
AKOH CMeters Buia https://m.edsoo.ru/1c5ff752
bu6nuoreka [IOK
95 I'umoresza M. Ilnanka o kBanTax. dorto
ot JTAHKA O KpaTax TOHDI https://m.edsoo.ru/a5ffa218
bu6nuoreka [IOK
96 OHeprus U UMNYJIbC PoTOHA
P Y ¢ https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. I'. CTonerona. bubnmoreka [JOK

3akonbl Gpororpdexra

https://m.edsoo.ru/8c68e5b9




08 VYpaBuenue DitHmreiHa 1151 hoTodddekra. bubmuorexa [JOK
"Kpacnas rpanuna” pororddexra https://m.edsoo.ru/01ef4556
bu6nmmoreka [IOK
.0 I1. H. JIe6
9 flapierne caeta. OmbiTs! chesena https://m.eds00.ru/64b4f966
bu6nmoreka [IOK
1 B i
00 O/THOBRIC CBOHCTRA HacTHIl https://m.edsoo.ru/f59cfcec
Bonnsl ge bpoiins. Jnuna BoaHs! ae bpoiins
101 u aSMeﬂLI Op6J'IaCTI/IIJ['IOKaJ'II/ISa I/II/II[ ’ bubmorexa [OK
p p . 1 https://m.edsoo.ru/5df8bafl
JBIKYIIEUCS YaCTULIBI
102 KopnyckynsipHO-BOJIHOBOM JIyaanu3M bubmorexa [IOK
PIYCKYIAD Y https://m.edsoo.ru/8ccab62a
bubmuorexa [JOK
1
03 Judpakius 3JeKTPOHOB Ha KpHUCTAIIAX hitps://m.cdsoo.ra/30dbal 8
Cnenuduka n3MepeHuit B MUKpOMUPE.
104 COOI”;“IH(?HIGHI/IH Helgn e eJIéHH(fCTCpr bubmorexa HOK
. pea https://m.edso00.ru/65783dec
I'eitzendepra
bu6nunoreka [IOK
1 P
05 CLICHHE IPApHHICCKHX Jaja https://m.eds00.ru/e70195bd
bu6nuoreka [IOK
1 P &
06 CLICHHC paCHCTHBIX 3a/1at https://m.edsoo.ru/ee9b3182
107 KonTponbnas pabora o Temam: "OCHOBBI bubmmoreka [JOK
CTQO", "KopmyckymnsipHO-BOJTHOBOM yasin3m" https://m.edsoo.ru/c3de891a
108 OMBITHI 110 UCCIEIOBAHUIO CTPOEHUS aTOMa. bubnuoteka [JOK
[TnanerapHast mozens atroma Pesepdopaa https://m.edsoo.ru/312b750a
but6mmoreka [IOK
109 I1 b
OCTyTIaTRt bopa https://m.edsoo.ru/404dfa9a
110 Bupel ciektpoB. CrieKTp YpOBHEUM SHEPTHHU bu6muoreka [JOK

aToOMa BOJ0opoaa

https://m.edsoo.ru/cf74bl1a




11 CrnoHTaHHOE Y BBIHYXKJICHHOE U3JTy4YCHUE bubmuorexa [JOK
cBeTra https://m.edsoo.ru/f945d85¢
bubanoreka HOK
112 Jlazep &
https://m.edsoo.ru/2288a0c4
Hyxkinonuas monens sapa [elizenbdepra-
113 I/I]}BIaHeHKO Sapsan u Ma]sCOBOC ‘H/ICJ‘I(I)) sipa Bubmaorexa ITOK
- 9P ba. https://m.edsoo.ru/34ada5de
N3oTonel. PaguoakTuBHOCTH
3aKoH paJiMoaKTUBHOTO pacnajaa. CBoicTBa
114 MOHU3UPYIOLIETO U3lly4eHus. BiausHue bubnmnorexka HOK
PaaviOaKTUBHOCTH HA )KUBbIE OPTAHU3MBIL. https://m.edsoo.ru/aab98bef
JozumeTpus
DHeprus CBA3U HYKJIOHOB B sJipe. SaepHbie
cwibl. [ledekt maccel sapa. SAnepHbie
115 peakuuu. SnepHsie peakTopsl. [IpoGiembl bubnmnorexka HOK
YIIPaBIISIEMOI'O TEPMOSIEPHOIO CUHTE3A. https://m.edsoo.ru/ff1758d0
DKOJIOTMYECKHUE aCHEKThI Pa3BUTHUS SIEPHOMN
SHEPTeTUKHU
Meroapl perucTpaluuu U UCCIeI0BAHUS
3JeMEHTapHbIX YacTull. DyHIaMEeHTAIbHbIE
12 y bubmuoteka [JOK
116 B3aUMOJCHUCTBUA. bapruoHbl, ME30HBI U
. https://m.edsoo.ru/l1ac08a5b
nentoHsl. [IpeacraBinenue o CtanaapTHOM
Mozenu. KBapk-rirooHHas MO/Ieb aIpOHOB
®duzuka 3a npegenamu CTaHAapTHOW MOJAECIIH.
117 TémHuas MaT: Ysl U TEMHAsI 3Hep rust brbmorexa [OK
P " P https://m.edsoo.ru/c026fd37
EnunCTBO (hM3nueckoil KapTHHBI MUpa
118 OTansl pa3BUTHs ACTPOHOMHH. 3HAYEHUE bu6mmoreka [JOK
aCTPOHOMUHU https://m.edsoo.ru/ad73e145
119 [TprMeHUMOCTH 3aKOHOB (PU3UKH JIS bubmuoteka [JOK

00BSICHEHUS TPUPOIHI KOCMHUYECKHUX

https://m.edsoo.ru/39¢44028




00BEKTOB. MGTOI[BI ACTPOHOMHNYCCKUX

HCCIIeOBaHUI
CoBpeMeHHbIE ONITUYECKUE TEIECKOIIBI,
120 aJMOTEJIECKOITbI, BHEaTMOChepHas buGnnorexa LIOK
P ’ p https://m.edsoo.ru/4877aale
aCTPOHOMHUS
121 Bun 3Bé3aaoro Heba. Co3Be3ausi, spKue bubmmoreka [JOK
3BE3/bl, IJIAHETHI, UX BUJMMOC JBHXKCHUC https://m.edsoo.ru/aac588eb
Conneunas cucteMa. Comnie. CoHeuHas
122 akTUBHOCTE. McTounuk sueprun CosHLa U bubmorexa [OK
. ’ p H https://m.edsoo.ru/22748eb4
3BE3 ]
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
" . bubnmnoreka [HOK
123 Juarpamma "crieKTpanabHbIi Kiacc —
" https://m.edsoo.ru/42169944
CBETHMOCTb
124 3Be3bI IIIaBHOM ITOCIIEA0BATEILHOCTH bubmorexa LOK
A A https://m.edsoo.ru/b3cb766¢
Bnyrtpennee ctpoenue 38€31. COBpeMEHHbIE
125 IIPEICTABICHUS O IPOUCXO0XKICHUH U bubnuoreka [JOK
spoJrroriu CoMTHIIA U 3BE3. DTAIbl )KU3HHA https://m.edsoo.ru/d09da494
3BE3]T
126 Muneunsiii I1yte — Hama I'anaktuka. Tumsl bu6muoreka [JOK
raJlakTuK. YEpHBIE ABIPBI B AIpax rajJakTHK https://m.edsoo.ru/7cd10a0a
Bcenennas. Paciiupenue Beenennoid. 3akoH Bt 1IOK
HOJIMOTEKA
127 Xa06na. Teopus boapmioro B3peiBa.
P P https://m.edsoo.ru/3dbdf0d2
PennkroBoe n3nyuenue
128 MacmrabHas cTpykrypa Beenennoil. bubnmoreka [JOK
MeraranakTuka https://m.edsoo.ru/ce234633
N Bubmunorexa IIOK
129 Hepeménnsie npobiaeMbl aCTpOHOMUHU H

https://m.edsoo.ru/d37d9ffe




®uU3NYECKU MPAKTUKYM 10 TEME
"MccnemoBaHue MAarHUTHOTO T10JIs
MOCTOSHHBIX MarHuToB" unn "MccienoBanue

bu6nmmoreka [IOK

130
CBOMCTB (peppOMarHeTUKoOB" Win https://m.edsoo.ru/67361aef
"NccnenoBanue 1eHCTBUS IOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM"
@uU3NYECKU IPAKTUKYM 110 TEME
"Uzmepenue cuiibl Ammiepa” unu "M3ydenue
P P Vi " bubnuoreka [JOK
131 3aBUCHUMOCTH CHUJIbI AMIIEpA OT CUJIbI TOKA
" . https://m.edsoo.ru/fcae91e9
unu "OnpeneneHue MarHUTHOW MHIYKIIUY Ha
OCHOBE M3MepeHus cuiibl Ammepa"
@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBalue IBIEHUS DIIEKTPOMAarHUTHOMN
132 " " p https://m.edsoo.ru/c36658da
uHaykuu" wim "OnpeaeneHne WHIyKIUA
BHUXPEBOI'O MAarHUTHOT'O MO
Pu3nYeCcKUil IPAKTUKYM 110 TEME
133 "UccnenoBanue sSiBIEHUS CAaMOUHTYKITAN" bubnmnoreka [JOK
nin "COopka MOJIETU 3JIEKTPOMAarHUTHOTO https://m.edsoo.ru/b8fb6391
reHeparopa"
DU3NYECKUN TPAKTUKYM I10 TEME
134 " P ™ 6 Samui bubnmoreka [JOK
3MEpeHHe nepruoja CBOOOIHBIX KOJIEOaHUI
p p | https://m.edsoo.ru/5d159d35
HUTSIHOTO U TIPY>KUHHOTO MasiTHUKOB
DU3NYECKUN TPAKTUKYM I10 TEME
135 "Moeo P ™ bubnuoteka [JOK
e00pa3oBaHKE SHEPTUU B IPYKUHHOM
peobpas P Py https://m.edsoo.ru/a28026bd
MasTHHUKE
@u3nYeCcKUil IPAKTUKYM IO TEME
136 "UccnenoBanue nepeMeHHOTO TOKa Yepe3 bu6muoreka [JOK

IIOCJIEI0BATEIILHO COCIUHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ uin

https://m.edsoo.ru/89dc2d90




"UccnenoBanue pabOThl HCTOYHUKOB CBETA B
LIETIH [TePEMEHHOr0 ToKa"

®u3nYecKuil mpakTUKyM 1o Teme "N3yuenue

bu6nuoreka [IOK

137 MapaMeTpoOB 3BYKOBOM BOJIHBI" https://m.edsoo.ru/b100661a
@uU3NYECKU PAKTUKYM 110 TEME

138 "N3mepeHue nokasaTelis IpeaoMIICHUs bubmmoreka [IOK
crexna" wim "llonyderne n3o0pakeHus B https://m.edsoo.ru/42569eal
CUCTEME U3 INIOCKOI'0 3epKaJia U JIUH3bI"
@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO

139 paccTosiHUS OT BEIIECTBA (HA MpUMepe ngg;;fgi)ioui 879fb3f
Kuakux nua3)" wim "Msmepenue GpoKycHOro T '
pacCTOsIHUS PacCeUBAIOIIUX JIUH3"
@u3NYECKU IPAKTUKYM I10 TEME

140 "HaGmonenue nudpakuuu, uHTepdepeHunn ngjiingz)?rougbhd 37
¥ TIOJIApHM3alliu CBeTa" T '
Pu3nUeCcKuil IPAKTUKYM 110 TEME
"OnpeneneHue UMITyJIbCa U SHEPTUU

141 pensSTUBUCTCKUX yacTull (o gororpadusm E;IS;E;T:;(:)SS}; 3756047
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM
mose)"
Pu3NYECKU MPAKTUKYM 110 TEME
"N3mepenue nocrossHHOM [1nanka Ha ocHOBE

142 uccnenoBanus porodddexra” wim ngj;ifgiggib 91682
"HccnmenqoBanne 3aBUCHMOCTH CHIIBI TOKa
4yepe3 CBETOAMO OT HaNpsHKEHUs "
@u3NYECKU IPAKTUKYM 110 TEME

143 "HccnenoBaHue CiekTpa pa3peskeHHOTO bubmroreia LIOK

aTOMapHOTO BOJIOPOJIa M U3MEPEHUE

https://m.edsoo.ru/ec651eb8




144

noctostHHOW Punbepra"

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue paiMoakTUBHOTO (hOHA C
HCIOJIb30BaHueM fo3umMeTpa" unu "U3yuenue
[OIJIOLIEHUS OeTa-4acTUL] AJIFOMUHHEM"

bu6nuoreka [IOK
https://m.edsoo.ru/c3dabe6e

145

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOmroaenust 38€31HOr0 Heba
HEBOOPY>KEHHBIM TJIa30M C HCIOIb30BAHUEM
KOMITHIOTEPHBIX TTPHIIOKEHUHN IS
OTIpe/ICIICHUS TTOJIOKEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOTO MONYIIAPHUS U SIPKHE
3BE31161" uau "HaOmroieHus B TEIIECKOII
JIyHBI, TUTAHET, TYMaHHOCTEH U 3BE3/THBIX
CKoILIeHH"

bubmuorexa [JOK
https://m.edsoo.ru/1072021e

146

147

148

O0001IeHre U cucTeMaTu3alus 3HaHuK. Pois
(U3HUKYU ¥ aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COITTATEHON M DTHUYECKOMN
cdepax JIeaTeTbHOCTH YeTIOBeKa

O000111eH1E U cUCcTEMAaTH3aIus 3HaHui. Poib
1 MecTO (PU3HKH U aCTPOHOMUU B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O06o001eHre U cucTeMaTH3alys 3HaHui. Ponb
¢busnveckoit Teopuu B HopMUpOBaAHUH
MPEJCTaBICHNUN 0 (PU3NYECKOIN KapTHHE MUDA,
MeCTO (U3UUECKON KapTHHBI MUPa B 00IIEM
psIAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O IPUPOJIE

bu6nuoreka [IOK
https://m.edsoo.ru/ad6ddeed

bu6nuoreka [IOK
https://m.edsoo.ru/18f19f7¢

bu6nuoreka [IOK
https://m.edsoo.ru/e7d400f4

149

O0001IeHYE ¥ cCUCTEMATU3alU 3HAHUN 110

Bbubnuoreka LIOK




TeMme "Kunematuka"

O00011IeHYE ¥ cUCTEMAaTU3aLMs 3HAHUI 110

https://m.edsoo.ru/b032fc4b
bu6nuoreka [JOK

150 n n
teme "Kunemartuka https://m.edsoo.ru/4e31b507
151 O06001IeHre U CUCTEMAaTU3aIMs 3HAHUH 10 bubmuorexa [JOK
teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
152 O06o001eHre U CHCTEMAaTH3alKs 3HAHUH 110 bubmuorexa [JOK
teme "Cratuka TBepaoro tena" https://m.edsoo.ru/3cca482e
153 O060011IeHrEe U CUCTEMATU3aIMs 3HAHUH 10 bu6mmoteka [IOK
TeMe "3aKOHbI COXpaHEHHS B MeXaHUKe" https://m.edsoo.ru/32a4d1a0
O060011IeHrEe U CUCTEMATU3aIMs 3HAHUH 10
" . bubnmnoreka HOK
154 TeMe "OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON
" https://m.edsoo.ru/ed440ca8
TEOPHUH
155 O00011IeH1E U CUCTEMATU3aIisl 3HAHUH 110 bu6nuoreka [IOK
teme "Tepmoaunamuka. TemoBbie MamvHb" https://m.edsoo.ru/c63f7c10
O06o001IeHre U cucTeMaTHU3aIys 3HaHUH 110
156 TeMe "ArperatHble COCTOSIHUS BEIIECTBA bubmorexa LHOK
P R ) https://m.edsoo.ru/1d36b5b1
@da30BbIE EPEXOABI
157 O06001IeHre U cCUCTEMATU3AIIHs 3HAHUN 110 bubmuotexa [JOK
Teme "DnekTpuueckoe mose" https://m.edsoo.ru/3bf0def9
158 O06o001IeHre U cucTeMaTU3aIysa 3HaHUH 110 bubmuorexa [JOK
TeMe "I10CTOSIHHBIN 2JEKTPUIECKUN TOK" https://m.edsoo.ru/71453ee6
159 O06o00611eHre U cucTeMaTu3alus 3HaHu#| 110 bubnuoteka [JOK
teMe "Toku B pa3nnyHbIX cpepax” https://m.edsoo.ru/3d40077a
160 O06001IeHre U cCuCTEMaTU3AIHs 3HAaHUN 110 bubnuotexa [JOK
teme "MarautHoe moje" https://m.edsoo.ru/3b4c06ae
PeszepBHbIil ypok. O6001ICHHE 1
P P . bubmuorexa [{OK
161 cUCTEMaTH3allMs 3HAaHUI IO TEME

"DnekTpoMarHuTHasA UHAYKIUs"

https://m.edsoo.ru/053e2248




PeszepBHbIil ypok. O60011IcHIE 1

162 CHCTEMATHU3AaINI 3HAHUH 10 TEME 1 0 0 bubnmorexa LIOK
1 https://m.eds00.ru/d6310bfd
"Mexaunyeckue konedanus"
PesepsHEIil ypok. O0001IIEHNE U
163 CI/ICTIe)MaTI/I?;Zp us 3HaHI/II7]-Iu 10 TEME 1 0 0 Bubmaorexa ITOK
. https://m.edsoo.ru/5e2bb83d
"DJIeKTpOMarHuTHHIE KoeOanus "
PesepBHeIil ypok. O000IICHHE 1

164 cHCTEMAaTH3alus 3HAHUH 110 TEME | 0 0 bubnnoreka IIOK
"MexaHu4YecKHe U AIEKTPOMarHuTHBIC https://m.edsoo.ru/96a7a2dd
BOJIHEI"

165 PezepBHblit ypok. O6001eHne u | 0 0 bubnmnorexka HOK
cucreMaru3anus 3HaHui mo teme "Onruka" https://m.edsoo.ru/52ad1603
PesepBusblil ypok. O000IMIEHNE 1

P P iII " bu6nuoreka [IOK
166 cucreMaru3anysa 3HaHui 110 teme "OCHOBEI 1 0 0
https://m.edsoo.ru/5beclc65
CTO"
PesepBusblil ypok. O0001IEHNE 1
167 CHCTléMaTmZp us 3HaHI/II>'IHl 10 TEME 1 0 0 bubnmorexa LIOK
" . . " https://m.edsoo.ru/f7¢59d38
KopmyckynsipHO-BOTHOBOM JTyasiu3m
PesepBusblil ypok. O0001IIEHNE 1
168 CHCleMaTI/BZp us 3HaHHI§l o teme "dusuka 1 0 0 bubmorexa LHOK
" T https://m.edsoo.ru/1£511654
aroMma
PesepsuEblil ypok. O000IIEHNE 1
169 CI/ICTl:e)MaTI/ISE}l’p W 3HaHUU o TeMme "dusuka 1 0 0 bubmorexa LIOK
& " https://m.edsoo.ru/905c¢5ce(
aTOMHOTO SI/Ipa ¥ SJIEMEHTAPHBIX YaCTHI]
PesepsuEblil ypok. O000IIEHNE 1
170 CI/ICTl:e)MaTI/ISE}l’p us 3HaH1/H7IIIl o TeMe "DJIeMEHTBI 1 0 0 Bubmorexa ITOK
H https://m.edsoo.ru/2btfb94c
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 10 33




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

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

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHON HaYyYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKON JEATEIbHOCTH JIFOJEH

10.2

Y4uThIBaTh TPAHUIBI TPUMEHEHHUS HM3YYECHHBIX (PH3UYECKUX MOJCIICH:
MaTepHaibHas TOUKa, MHEPIHAJIbHas CUCTEMa OTCUYETa, aOCOIIOTHO TBEPIOE
TEJIO, UJICAIBHBIN ra3; MOJAEIU CTPOCHUS ra30B, JKUIAKOCTENW U TBEPABIX TEll,
TOYCUHBIN DJICKTPUYCCKHUI 3apsij] — IPU PeIIeHUH (PU3NYECKUX 3a]1a4

10.3

10.4

Pacrnio3naBath pu3uveckue sBiIeHUs (MPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB ~MEXaHHUKH, MOJIEKYJISIPHO-KUHETUUYECKOH TEOpUU  CTPOEHUs
BEUIeCTBA M JJIEKTPOJWHAMUKHM: PABHOMEPHOE U PaBHOYCKOPEHHOE
NpSIMOJIMHEHHOE JIBUKCHHWE, CBOOOJHOE TaJeHHE TeN, MABIKEHHE II0
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Tten; AudQy3us, OpoyHOBCKOE
JBYDKEHUE, CTPOEHHUE KMJIKOCTEH M TBEPABIX TN, U3MEHEHUEe o0bEMa Tel
OpU HarpeBaHUM (OXJIAXKJEHHM), TEIJIOBOE paBHOBECHE, MCIApPEHHUE,
KOHJIEHCallUs, IJIaBJIeHHe, KpUCTAJUIM3allks, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
MOBBILICHHUE JIaBJICHUS r'a3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MEXy IapaMeTpaMH COCTOSIHMS ra3za B U30IPOLECCaX; dJIEKTpU3aLus Tel,
B3aUMOJICVCTBUE 3apsI0B

OnuceBaTh MEXaHMUYECKOE JBM)KEHUE, UCIONb3YsI (PU3NUECKUE BEITHMUUHBI:
KOOPJAMHATA, IIYTh, [IEPEMEILEHNE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa,
UMITYJIbC ~ TEJla, KUHETWYEeCKas DHEprus, IOTCHUUalIbHAsA DJHEPIHs,
MexaHuuyeckas paboTa, MeXaHW4yeckass MOUIHOCTb; TIpU  OINHCAHUU
MPAaBWIBHO TPAaKTOBaTh (PU3UYECKUN CMBICI HCHOJIb3YEMbIX BEIWYHMH, MX
0003Ha4YeHMs] W EIWHUIBI, HaXOAWUThb (OPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
(bU3nMYeCcKyro BETUUUHY C IPYTHUMHU BEIMYMHAMU

10.5

10.6

OnucelBaTh U3yYEHHbIE TEIUIOBBIE CBOMCTBA TN M TEIUIOBHIE SIBJICHUS,
UCHOJB3YS (PM3MUECKHUE BEJMUMHBL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeaHss
KMHETHYecKast SHEprus Xa0TUYECKOTO JIBUKCHUS MOJIEKYIL,
CpeIHEKBaJpaTUyHasi  CKOPOCTb  MOJIEKYJ,  KOJHMYECTBO  TEIIOTHI,
BHYTPEHHSII JHEprusi, pabora raza, KO3X(QQHUIMEHT MOJE3HOrO JEHCTBHA
TEIUIOBOTO JBHUTraTeNsl; MPU ONMMCAHUU MPAaBUIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCHOJIb3YEMbIX BEIMYUH, UX OOO3HAYEHMS U €AMHHUIIbI, HAXOIUTh
(dopMyInbl, CBS3bIBAIOIIME TAHHYIO (DU3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYMHAM

OnuceIBaTh HN3YUCHHBIC QJICKTPHUICCKUC CBOMCTBa BCIICCTBA )51
QJICKTPUYCCKUC SBJICHUA (HpOLICCCLI), HCIIOJIb3YH (bPI3PI‘-ICCKPIC BCJIIMYHHBI:




10.7

ANEKTPUYECKUN 3apsill, DJICKTPUYECKOE TMOoJie, HANpsHKEHHOCTh OIS,
MOTEHIIKAN, Pa3HOCTh MOTEHIIMAJIOB; P ONKMCAHUU MPABUIBHO TPAKTOBATh
(bu3HYECKUl CMBICI HCTIOIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHULIBL;
yKa3bIBaTh (DOpPMYJIbI, CBA3BIBAIOIIME JNAaHHYIO (U3MYECKYI0 BEIUMYHUHY C
JIPYTMMU BETUUMHAMU

aHATM3UPOBATh (PU3UYECKHE MPOLECCHI U SBICHUS, HCIIONB3Ys (PU3HUYECKHE
3aKOHbl M MPUHIUIIBI: 3aKOH BceMupHoro tsarorenus, I, II u III 3akonsl
HploTOHa, 3aKOH COXpaHEHUs MEXaHWYECKOW IHEpPruH, 3aKOH COXpPaHEHHS
UMITyJIbCa, MPUHLMUI  CYNEPHO3UIUH CHJI, MPUHIUI PABHOIPABHS
MHEPLUATBHBIX CUCTEM OTCYETa; MOJEKYJISIPHO-KMHETUUYECKYIO TEOPHIO
CTPOEHMSI BEIIECTBA, I'Aa30BbIE 3aKOHbI, CBA3b CPEIHEH KUHETHUECKOMN
SHEPTUU TEIUIOBOTO JBWKEHHS MOJEKYJI C aOCONIOTHOW TeMIepaTypoH,
NEPBBIH 3aKOH TEPMOJUMHAMHMKHU; 3aKOH COXPAHEHMS 3JIEKTPUUYECKOrO
3apsina, 3akoH KysnoHa; mpu 3TOM pa3nuyarh CIOBECHYIO (HOpMYyITHUPOBKY
3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKEHUE M YCIOBHS (IpaHUIBI, 00JIaCTH)
MPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MalluH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOWMCTB;  pa3iuyarh YCIOBHS HMX  0€30MacHOTO
MCII0JIb30BaHUs B IOBCEIHEBHOM JKU3HU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU |
MponecCoOB C UCIIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX I/ISMepeHHfI; IIpu 5TOM
dbopmynupoBarh npobiemMy (3a1ady) U TUIOTE3y YYEOHOrO IKCIIEPUMEHTA,
coOuparh YCTAaHOBKY M3 MPEIJIOKEHHOTO 00OPYIOBaHUS, TPOBOJIUTE OIIBIT
U GOPMYIIMPOBATH BHIBOJIBI

10.10

10.11

10.12

10.13

10.14

OcymiecTBIATh NpsIMblE M KOCBEHHbIE M3MEpeHHs (PU3NYECKHX BEJIHYUH,
IpU 3TOM BBIOMPATh ONTHMAIbHBIA CHOCOO M3MEpPEHUS U MCMOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHNUN

HccnenoBaTh 3aBUCHUMOCTH  MEXAy (PU3WYECKUMH  BEIMUYMHAMHU C
WCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW; MpPU STOM KOHCTPYHMPOBATh
YCTaHOBKY, (DUKCHpOBATh  pe3ylbTaThl MOJYyYEHHOM  3aBUCHUMOCTHU
(GU3HMYECKUX BEIUYMH B BHJE TAaOMUI[ U TpaduKOB, JI€JaTh BBIBOJIBI IO
pe3ynbTaTam UCCIIeIOBaHUS

CobmoiaTh mpaBmiia 0€30MacHOro Tpy/a Py MPOBEICHUU UCCIETOBaHU B
pamMKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEI0BaTENbCKOW U
MPOEKTHOM AESITENbHOCTH C HCIOIb30BaHUEM U3MEPHUTEIbHBIX YCTPOUCTB U
1a60paTOPHOTO 00OPYIOBAHUS

Pemarp pacuérHbie 3amauu C SIBHO 3aJlaHHOW (PU3WYECKOW MOMAEIBIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPUHIIUITBI; HA OCHOBE aHAIN3a yCIOBHS
3aau BBIOMPATh (PU3UYECKYI0 MOJAEINb, BBIICIATh (PU3HUECKUE BETUYHHBI
U QopMynbl, HEOOXOAWMBIE [JIsi €€ pelIeHHs, MPOBOAUTH pPAacu€Thl U
OIICHUBATH PEATHHOCTh MOTYYEHHOTO 3HAUYCHUS (PU3UUECKON BEIIMUNHBI

Peniate Ka4C€CTBCHHBIC 3aga4u: BBICTpanBaTb JJOTHYCCKH
HCIMIPOTUBOPCUUBYIO IICIIOYKY paCCY)K,Z[CHI/Iﬁ C OHOpOfI Ha HW3YYCHHBIC




3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘-IGCKI/I€ SABJICHUA

10.15

Hcnonb3oBaTe  HpU  pelleHMH  y4eOHBIX  3aJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTUH Ui TOHMCKA, CTPYKTYPHUPOBAHUS,
UHTEpPIpETalMd ¥ TPEJICTaBICHUS Y4eOHOH U  HAayYHO-NOIMYJISIPHON
uHpOpMaLMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPHUTHUYECKH
aHAJTM3UPOBAThH MOJTy4aeMyro HH(POpMAIUIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIA/Ia POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOIIECCOB OKPYXKAIOIIETO MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUHN

Hcnonp30BaTh TEOpETUYECKUE 3HAHUS 1O (PU3HKE B MOBCEIHEBHOW KHU3HH
s obOecrieueHrss 0€30MACHOCTH TIPH  OOpalleHHH C MpuOOpaMH |
TEXHUYECKHUMHU YCTPOMCTBaMU, IUISI COXPAHEHUS 370POBbS M COOJIOIACHUS
HOPM 5KOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cperie

PaGorarp B rpymme C BBINIOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIINbI, PAIMOHATIBLHO PACHPEACISATh O0SI3aHHOCTU U
IUIAHUPOBATh JCATEIBHOCTh B HECTAHJAPTHBIX CHUTYAIMsX, aJCKBAaTHO
OLICHUBATh BKJIAQJ K&KIOTO W3 YYAaCTHUKOB TPYIIbI B PCIICHHE
paccMaTpuBaeMoid MPoOIIeMbI

11 KITIACC

Kon
NpoBepPsieMoro
pe3yabTara

11.1

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

JleMoHCTpHpOBaTh Ha MpPUMEPAX pPOJib U MECTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHON HAYYHOW KapTHHBI MUpPa, B PA3BUTHU COBPEMEHHOW TEXHUKHU
U TEXHOJOTHH, B IPAKTHUUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

VY4uuThiBaTh TpaHULIBI MPUMEHEHHUS H3YYEHHBIX (PU3MUECKUX MOJeINeH:
TOYEYHBIM DJIJIEKTPUYECKUHN 3apsf, sAepHas MOJENIb aToMa, HYKJIOHHAas
MO/JIeJIb ATOMHOTO sJIpa MU peUIeHNH (PU3NIECKHX 3a]a4

11.3

Pacnio3naBath (uznueckue sBaeHUs (MpoLecchl) U OOBICHATh UX Ha OCHOBE
3aKOHOB OJICKTPOJMHAMUKH W KBAaHTOBOM (M3UKHU: dJIEKTpUYECKas
POBOJUMOCTb, TEIIOBOE, CBETOBOC, XMMHYECKOE, MAarHUTHOE CHCTBUSI
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS WHIYKIIUS, TCHCTBHE
MarHUTHOTO TIOJISE Ha TMPOBOJHHK C TOKOM U JBHWXKYIIUICS 3apsn,
ANIEKTPOMArHUTHBIC KoneOaHus " BOJIHBI, NpSIMOJIMHEIHOE
pacnpoCTpaHEHHE CBETa, OTPaKEHHE, NpEIOMIICHHE, WHTepdepeHIus,
nudpakiys U MOJspU3anys CBETa, AUCIEPCHS CBETa, (POTOIIEKTPHUESCKUN
s dekt (porodddexT), cBeTOBOE AaBICHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aTtoMa  BOJOPOJAa,  ©CTECTBEHHas W HMCKYCCTBEHHAs




pPaanoOaKTUBHOCTDb

11.4

OnwuceBaTh U3yYEHHBIC CBOWMCTBA BEIIECTBA (DJICKTPUYECKHE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh Ppa3IMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOLECCHI), HCIONB3YS  (pu3MUecKue
BEJIMYMHBI: JIEKTPUUYCCKUN 3apsi]], CHIIa TOKA, SJICKTPHIECKOE HAIPsHKCHUE,
ANEKTPUYECKOE COMPOTUBIICHHE, pa3HOCTh noTeHnuanos, JJC, pabora
TOKAa, WHIYKIMS MarHUTHOTO Tojis, cuia Awmmepa, cwia JlopeHia,
WHIYKTUBHOCTh KATYIIKH, SHEPTHsI SJICKTPUUYECKOTO ¥ MAarHUTHOTO ITOJICH,
MEPUOJl U YacTOTa KOJICOAHWH B KOJIeOATeIbHOM KOHTYpE, 3apsl U CHIIA
TOKa B TIPOIECCE TapMOHMYECKHX O3JCKTPOMAarHUTHBIX KOJICOaHHH,
(GOKyCHOE pacCTOsSHHE U ONTHYeCKas Cujia JUH3bI, [P ONUCAHHUH
MMpaBUJIbHO TPAKTOBATbH (1)I/ISI/I‘I€CKI/II\/JI CMBICJI HCIIOJIb3YCMbIX BCIIMYHUH, HUX
0003HAUEHHsI W EIMHHIIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(U3HYECKYIO BEIMYUHY C APYTUMU BEIUYUHAMU

11.5

OnuceiBaTh HM3y4YEHHBbIE KBAHTOBBIC SIBICHHS M MPOIECCHI, HCIOIb3Ys
($u3HYeCKre BETUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
M YacToTa CBETa, SHEPrUs M HMITYyJIbC (POTOHA, MEpPHOA IOJIypacraja,
SHEPTUsi CBS3M ATOMHBIX fJI€p; MPU ONUCAHWUU MPABUWIBHO TPaKTOBATh
(UBUYECKUN CMBICI UCTIONB3YEMBIX BEIMYHMH, MX 0003HAUCHUS U €IUHULIBI;
yKa3bIBaTh (OpPMYJIbI, CBA3BIBAIOIIME TAaHHYIO (U3MYECKYI0 BEIHMYHUHY C
JPYTMMH BETUYMHAMU, BBIUUCIISITH 3HaUeHNE (PU3UYECKON BETUUHHBI

11.6

11.7

11.8

AHanm3upoBath (U3NIECKHUE MPOLECCH U SIBICHUS, HCIIONB3Ys (PHU3UIECKHE
3aKOHBl M NPUHLUIBLI: 3akoH OMa, 3aKOHbI [OCJIEIO0BAaTEIbHOTO U
HapajyIeJIbHOTO COEAMHEHUs NIPOBOJHUKOB, 3aK0H Jlkoynsa — JIeHna, 3akoH
3JIEKTPOMArHUTHON HMHAYKLUH, 3aKOH MPSIMOJIMHEHHOIO pacrnpocTpaHeHHs
CBETa, 3aKOHBbI OTPAKEHUS CBETA, 3aKOHBI IIPEJIOMIICHUS CBETA, YPABHEHHUE
OnHiTeiiHa 118 QoTtodddexTa, 3aKOH COXpaHEHUs DSHEPruH, 3aKOH
COXpaHEHMs UMITYJIbCA, 3aKOH COXPAHEHUs JJIEKTPUUECKOTO 3apsja, 3aKOH
COXpPaHEHMsI MacCOBOIO 4YHCla, MOCTyNaTel bopa, 3aKOH pajgrOaKTHBHOIO
pacnaza; Mpu 3TOM pas3InyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCcKoe  BBIpaXXEHHWE M ycjaoBHs  (TpaHMIbl,  oO1acTh)
MPUMEHUMOCTH

Omnpenendarb HampaBiI€HUE BEKTOpa MHAYKIUMUM MAarHUTHOTO  TOJsS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHia

Ctpouth M OMUCHIBaTH H300pakeHHE, CO37aBacMOE IJIOCKHM 3€pKajoM,
TOHKOH JIMH30U

11.9

BrimmonsaTe OKCIICPUMCHTBI II0 HCCICAOBAHHUIO (I)I/I3I/I‘ICCKI/IX SIBJICHUA U
MponecCOB C UCITOJB30BAHUEM ITPAMBIX H KOCBEHHBIX I/ISMepeHHI;'I; IIpu 5TOM
dbopmynupoBath npobieMy (3a1ady) U THUIOTE3y YIEOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEAJI0KEHHOTO 000pYyI0BaHUS, POBOJUTH OMBIT
1 (GOPMYIUPOBATH BBHIBOJIBI

11.10

OcymiecTBIsITh MpsiMble M KOCBEHHBIE HM3MEpPEHUS (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMpATh ONTHMAJbHBIA CHOCOO M3MEpPEHUs U MCMOJIb30BaTh




U3BECTHBIE METO/IbI OLIEHKH IOTPEIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCHMOCTH  (DM3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
OpSAMBIX U3MEPEHUH; MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHUPOBAThH
pe3ysbTaThl TOJIyYEHHONH 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BHJIE
TaOIuI U TPaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIeIOBAHUS

Cobmoath mpaBuiia 0€30MaCHOTO TPYy/a P MPOBEACHUH UCCIICIOBAHUIT B
paMKax  y4eOHOTrO  JKCIEpPUMEHTa, Y4eOHO-HCCIICIOBATEILCKOW  H
HpOCKTHOf/’I ACATCIBHOCTH C UCIIOJIB30BAHUEM U3MCPHUTCIbHBIX YCTpOﬁCTB u
1ab0paTopHOTrO 000PYIOBaAHUS

Pemate pacuérHple 3amaud ¢ SBHO 3aJaHHOM (DU3UYECKON MOJIENbIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHIIMIIBI; HA OCHOBE aHAJIM3a YCIOBUS
3a/1a4u BHIOMPATh (PU3UYECKYIO MOJCIb, BBIICIATh (PU3MUECKHE BEITUYHHBI
U QopMyIbl, HEOOXOAWMBIE ISl €€ pelIeHHs, MPOBOAUTH PAcu€Thl U
OIICHUBATh PEATLHOCTb IMOJIYYCHHOTO 3HAYCHHS (PU3NICCKON BEITUIHHBI

Pemars Ka4CCTBCHHBIC 3aJa4du: BBICTPAanBaTb JJOIT'M4YCCKHU
HCIMIPOTUBOPCUUBYHO ILICIIOYKY paCCY)KI[CHI/Iﬁ C OHOpOfI Ha H3YYCHHBIC
3daKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/IG SABJICHUA

Hcnonb3oBaTh  HpU  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJOTMH  JUIi  IIOMCKA, CTPYKTYpPUpOBAHUA,
UHTEpIpeTallud ¥ [peJICTaBlIeHUs] Y4eOHOH M  Hay4yHO-IOIMYJISIPHOM
uHpOpMaLlUY, MOJYYEHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATH MOTY4aEMyIO HH(POPMAIHIIO

OOBSICHATh MPUHLUIBl JEHCTBUSA MAaIlWH, OPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3nuyaTh YCIOBHS UX O€30MacHOr0 HCIOJIb30BAaHUS B
MOBCEIHEBHON KU3HU

11.17

[TpuBOIUTE IPUMEPHI BKIIAJIa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIETO MHUDPA, B
pa3BUTHE TEXHUKU U TEXHOIOTUN

11.18

Hcnonp30BaTh TEOpETUUECKHE 3HAHUS MO (U3UKE B MOBCEIHEBHOM >KM3HU
uist  obecrieyeHust Oe3omacHOCTM Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, IS COXPAaHEHHS 3/0POBBS M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 MOBEICHUS B OKPYXKAIOLIEH cpee

11.19

PaGoraTte B rpymme C BBIMOJHEHHEM PA3UYHBIX COIMATBHBIX POJIEH,
MJIAHUPOBATh PadOTy TPYMIIBI, PAlMOHATIBHO PACIIPEACIIATh 00S3aHHOCTU U
IIAaHUPOBATh JACATCIBHOCTH B HCCTAHJAAPTHBIX CHUTYyallMAX, aJACKBATHO
OLCHMBAThb BKJIaJ KaXJAO0ro M3 YYACTHUKOB TIPYIIblI B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI




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 npupoae. HayuHble meTonasl
IIO3HAHMSI OKpYXKarowero Mupa. Poss sxkcriepumenTa
U TEOpUM B IIpollecC€ TMO3HAHUA IPUPOABL.
DKCIepuMEHT B pU3uKe

1.2

MonenupoBanue ¢usmueckux  SABICHUH |
nporieccoB. Hayunple rumote3sl. ®Dusndeckue
3aKOHBl M TEOpHM. ['paHUIBl IPUMEHUMOCTH
¢u3MUeCKUX 3aKOHOB. [IPHHIMII COOTBETCTBHSL.
Porb m wmecro ¢msukun B hopMHpOBaHHH
COBPEMEHHOM  HAay4yHOH  KapTHUHBI MHpa, B
NPaKTHYECKOH EeSITENbHOCTH JIIOIeH

MEXAHUKA

2.1.1

#HH#ParHH#KHUHEMATHUKA

Mexanuyeckoe  aBukeHHe.  OTHOCHUTEIBHOCTh
MexaHuyeckoro aBmxkeHus. Cucrema oTcuéra.
Tpaexropus

2.1.2

[Tepememienne, CckOpocTb (CpeAHsiss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) M YCKOPEHUE MaTepHalIbHOMN
TOYKH, UX MPOEKIUU HA OCH CHUCTEMbI KOOPJIMHAT.
CrnoskeHue nepeMeIeHnii U CI0)KEHNEe CKOPOCTEN

2.1

2.13

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIUHEITHOE
IBIKEeHHE. ['padUKku 3aBUCUMOCTH  KOOPAHMHAT,
CKOPOCTH, YCKOPEHHS, MyTH U MEepeMEUICHUs
MaTepUAIbHON TOUYKU OT BPEMEHHU

2.14

2.1.5

2.1.6

CBoOoaHoe majieHre. Y cKopeHue cBoOOOIHOTO
maaCHUuA

KpuBonuneiinoe JBHKCHHE. PaBHOMepHOE
JIBUOKEHUE MaTEpPUAJIbHOW TOYKU IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHENHHAs CKOpOCTh. [lepuon u
yactoTa. [{eHTpocTpeMUTEIbHOE YCKOPEHHE

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

[Ipaktuueckue paboTel. M3MepeHne MrHOBEHHOMN
ckopocTH. MccienoBaHne COOTHOIIEHHMS MEXAY




2.2

2.3

IIyTSIMH, PO ICHHBIMU TEJIOM 3a
HOCJICIOBATENbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpU PaBHOYCKOPCHHOM [BIDKCHHHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOI Hynr. V3ydyeHue ABHIKEHHS
apuKa B BS3KOW XHIKOCTU. V3yueHne ABHIKEHHS
Tesa, OpOIIEHHOTO TOPU30HTATIBHO

##HtPar### IMHAMUKA

2.2.1

222

IIpunnun  orHocutensHocTH ['anmunes.  Ilepsbiid
3ak0oH HproTtoHa. IHepiuaibHbie CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHuun cyneprno3uimuy cui

223

Bropoii 3akoH HproTOHA 111 MaTEpUAIBHON TOYKH B
unepuuanbHoit cucteme otcuéra (MCO). Tpernit
3akoH HproTOHa /U1 MaTepHaIbHBIX TOUEK

224

2.2.5

3akoH BceMUpHOTO TsaroreHus. Cuia TSKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbXKEHHUS M cuiia TpeHus mokos. Koadduuument
TpeHus. Cuia CONpOTUBIICHUSI TIPU JIBIKEHUH Tea
B JKUJIKOCTH HJIH ra3e

227

2.2.8

229

[TocrynarensHOe W  BpamaTeIbHOE  JIBHIKCHUE
a0COIOTHO TBEPAOTO TEa

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpalllCHHUS.
[nedo cumel. YcnoBust paBHOBECUS TBEPIOTO TeNa B
nUCo

TexHuueckue YCTpOﬁCTBaI MNOJIIUITHUKH, IBUKCHHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka IO HAaKJIOHHOM IUIOCKOCTH MO AEHCTBHEM
HECKOJIBKUX CHII. MccienoBaHue 3aBUCHUMOCTH CHIT
VIOPYTOCTH, BO3HUKAWOIUX B JIedhopMupyeMoit
NpYXUHE W PE3UMHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

###Par###3AKOHBI COXPAHEHUN A B MEXAHUKE

2.3.1

232

233

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
MaTepuaIbHBIX TOUeK. IMIyIbC CUilbl U U3MEHEHUE
UMIIyJIbCa Tea

3akoH coxpaHeHust umiyiabca B ICO. PeaktuBHoe
JIBUKECHHE

PabGora cunel




234

MOoIIHOCTD CUIBI

235

2.3.6

2.3.7

Kunernueckas »sHeprus MaTepHalbHONM  TOYKH.
TeopeMao KMHETUYECKOU SHEPIUHU

[TorennmanpHas >Heprus. [loTreHnManbHas SHEPruUs
YIpyro nehopMUPOBAHHOU MIPY>KUHBI.
[ToTennuanpHas 3HEPrUs Teja BOJMU3M MOBEPXHOCTH
Seman

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

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

239

2.3.10

TexHuyeckue  yCTpOMCTBA:  JABUIKEHUE  PaKeT,
BOJIOMET, KOTIEp, PY>KUHHBIN TUCTOJIET

[TpakTudeckue padoTel. 3ydeHue cBA3M CKOPOCTEi
Tel Mpu Heympyrom ynape. MccnemoBanue cBSA3U
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 ABHKEHUS U B3aUMOICHCTBUS
4acTHUL BellecTBa
Mopnenu cTpoeHHsl ra3oB, XHJIKOCTEH U TBEPIBIX

3.1.2 Tel U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE
ITUX MOJEEN

313 Macca MOJIEKYII. KomnuecTtBo BEILIECTBA.
[TocrossuHas ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. lllkana remneparyp Llenbcust
Mopnens upeanpHOoro rasa. OCHOBHOE ypaBHEHHUE

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

3.1.6 KMHETUYECKOM DHEPruu  TEIUIOBOIO  JIBHIKEHUS
yactul rasa. [lIkana remneparyp KenpBruna

317 VpaBuenune Knaneiipona — MengeneeBa. 3akoH
HanbroHa

318 I"a3oBble 3ak0HBI. M301poLieccel B HEaNbHOM ras3e ¢

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMa,




u30xopa, n3zobapa

3.1.9

3.1.10

TexHUYECKHE yCTPOICTBA: TEPMOMETP, OapOMETP

[IpakTiueckue paboTel. MI3MepeHne Maccsl BO3ayxa
B KJaccHOW KoMmHare. MccienoBaHue 3aBUCUMOCTH
MEXIy IapaMeTpaMH COCTOSIHUS pPa3pexeHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

322

Tepmonunamudeckas cUcTeMA. Bnaytpennss
SHEPIUs TEPMOJAUHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEHEHU S

KonunuectBo Ttemnorsl u  pabota. BHyTpeHHss
SHEPrusl OJHOATOMHOIO UEabHOTO rasa

323

33791031 TEIUIONEpEIaYun: TEIIONPOBOJHOCTb,
KOHBEKUMUA, MW3JIy4YeHHue. TertoéMKOCTh  Tena.
VnaeapHas  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINUECTBA TEIJIOTHI MPHU TEIUIONEpeiaue

324

IlepBbiii  3ak0H TepMOAMHAMUKU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOJAMHAMUKHM K HM30IPOLIECCaM.
['paduueckast uHTEpIIpEeTaIys paboThHI ra3a

3.2.5

Tenmosrie MAaIlITHbBI. [TpunHIUTIBI JIEUCTBUS
TerioBbIX MamuH. [IpeoOpa3oBaHust SHEPruu B
TEIUIOBBIX MammHax. KodpuiueHnT mnoie3Horo
nevicteus (nanee — KI1J1) termoBoit Mamuubl. [ukin
Kapno u ero KII/]

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeobpaTtumocTh
IIPOLIECCOB B IpHUpoAe. TemIoBble JBUTaTEIH.
DKOJIOTHYECKHE TTPOOTIEMBI TEIIJIOIHEPTETUKH

TexHHueCcKnue yCTpOMCTBa: JBUTraTellb BHYTPEHHETO
CropaHusi, ObITOBOHM XOJOJMIBHUK, KOHJUIIMOHEP
[IpakTnueckue pabotel. M3Mepenue yaenbHOI
TEIIIOEMKOCTH

33

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

3.3.1

332

[NEPEXO/IbI

Hap006pa3013aHI/Ie N KOHACHCAllMA. I/IcnapeHHe )51
KUIICHUC. y,[[eJ'ILHafI TCIIJIOTA Hap006pa3OBaHI/I$I.
3aBHCHUMOCTh TEMIICPATYPBI KUIICHUA OT JaBJICHUA

AOcomoTHas U OTHOCUTENbHAS BIIaXKHOCTh BO3yXa.
Haceliennslii nap

3.33

TBépnoe Ttenmo. Kpucramimueckue u amopdHbie
Tena. AHU30TPONUS CBOWCTB KpucTaylioB. JKuakue
KpucTaysibl. CoBpeMEHHbIE MaTepHabl




[InmaBienne M KpucTauM3anus. Y AeiabHasl TEMIOTA

334
riasnenus. CyOaumanus
3.35 YpaBHeHUE TEIIOBOTO OanaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
136 MICUXPOMETP, KAJIOPUMETpP, TEXHOJOTUU MOTYUCHUS
o COBPEMEHHBIX  MaTepuajioB, B TOM  YHCJIE
HAHOMAaTEpPHAaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTuueckue paboTel. WM3mepeHue BIAKHOCTH
o BO3JyXa
4 OJIEKTPOIMHAMUKA
###Par###IJIEKTPOCTATUKA
411 OneKkTpu3anus Tell. JJeKTpudeckuid 3apsa. Jlsa
o BHUJIa 3JIEKTPHUYCCKUX 3aPsI0B
4.1.2 [IpoBOIHMKY, AUBIIEKTPUKHU U MOTYIIPOBOAHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
4.14 B3zaumopeiictBue 3apsaaoB. 3akon Kynona
DJIeKTpUUYECKOe noJe. Hanpsoxéanoctsb
4.1.5 aNeKTpuueckoro mnois. [lpuHuun cynepno3uuuu.
Jluany HanpsHKEHHOCTH AIEKTPUUYECKOTO MO
416 Pabora cui AJIEKTPOCTATUYECKOTO OJIS.
o IMotenmuain. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOAHMKHM ¥ JOUAJNEKTPUKH B  IMOCTOSHHOM
4.1.7 AIIEKTPUYECKOM noJe. Jusnexkrpuyeckas
MPOHUIIAEMOCTh
OnexrpoémkocTs. KonzaeHcaTop. OIJIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCATopa. OHEPrus 3apsKEHHOTO
KOH/JIEHCAaTOpa
TexHuueckue yCTpOHCTBA: AIIEKTPOCKOTI,
419 AIIEKTPOMETP, ANEKTPOCTATUYECKAS 3alluTa,
o 3a3eMJICHHE  DJIEKTPONpUOOpOB,  KOHJEHCATOp,
KCEPOKC, CTPYHUHBIN IIPUHTED
41.10 IIpakTHueckue paboTHL. N3mepenue
o 3JIEKTPOEMKOCTH KOHJIEHCATOPA
###Part###IIOCTOSHHBIN DJIEKTPUYECKHHI TOK. TOKH B PA3JIMYHBIX
CPEJAX
VYcnosus CYLIECTBOBaHMS MIOCTOSIHHOTO
4.2.1 aneKTpudeckoro Toka. Mcrounnku toka. Cuia Toka.
4.2 [TocTosiHHBIN TOK
4272 Hamnpsixenune. 3akon Oma 1i1s ydacTka [enu
423 DnexkTpruueckoe COIIPOTHUBIICHUE. VY nenbHoe

COIIPOTUBJICHUEC BEIICCTBA




424

[locnenoBarenbHOEe, MapajjIeNbHOE, CMEIIAHHOE
COCTMHEHHE TIPOBOTHUKOB

4.2.5

4.2.6

Pabora snexrpuueckoro Toka. 3akoH JDxoyms —
Jlenna

MOH_[HOCTI) QJICKTPHUYCCKOI'0O TOKa

4.2.7

anekTponBkymas cwia (manee — OJC) wu
BHYTpEHHEE CONPOTUBICHHE HCTOYHHUKA TOKa.
3akoH OmMma JUTSt MTOJTHOU (3aMKHYTOM)
aneKkTprueckoi nenu. Kopotkoe 3amMbpIkaHue

4.2.8

ONEeKTpOHHAas NPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb  COINPOTUBJIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAMMOCTh

429

4.2.10

OnekTpuyeckuii TOK B Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX MTyYKOB

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

MPOBOAMMOCTh TOJXYIPOBOAHUKOB. CBOiCTBa p-n
nepexoja. [lomynpoBogHNKOBBIE TPHUOOPHI

4.2.11

DNeKTpUUECKU TOK B DIIEKTPOIUTAX.
DIEKTPOIUTHIECKAs JUCCOLHAITUS. DIEKTPOIIU3

4.2.12

4.2.13

DneKTpuueckuii Tok B Trazax. CaMOCTOATENbHBIN U
HECAMOCTOSTENIbHBIA  pa3psan. Pasznuunble THIbI
CaMOCTOATENIBHOTO pa3psana. Momuus. [1nazma

TexHuuecKkue ycTpoNCTBa: amMIepMeTp, BOJIBTMETD,
peocTaT, UICTOYHHMKHU TOKA, JIEKTPOHArpeBaTE/IbHbIE
npuoopBI, 3JIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETDP CONPOTUBJIEHUS, BAKYYMHBIM JHOJ,
TEPMUCTOPHI u ($oTOpE3UCTOPHI,
ITOJIYIIPOBOTHUKOBBIN MO/, TalbBaHNUKA

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 COTIPOTUBIICHUS. Habmronenue
AIIEKTPOIIN3A

IIpoBepsiemble 3JIeMeHTHI COEPKAHUS

SJIEKTPOAMHAMUKA

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




IlocTositHHEIE MAarHuThL. B3aumonelictBue

4.3.1 HOCTOSTHHBIX MAarHUTOB
MarnuTtHoe 1osie. BeKTOp MarHUTHOM WUHAYKIIMH.
439 IIpunnun cynepno3unmu. JIMHMM  MarHUTHOR
e uHAyKIud. KapTrHa JTHHUN MarHUTHON WHIYKIIAH
TOJISI TOCTOSIHHBIX MAarHUTOB
MarnutHoe moJie MpoBOJHUKA ¢ ToKoM. KapTuna
JUHUWA TOJs IJIMHHOTO MPSMOro IPOBOJHUKA U
433 3aMKHYTOT'O KOJIBLIEBOTO IPOBOJHMKA, KAaTYIIKU C
TokoM. OmeiTr  Opcrena.  BsaumopeiictBue
MIPOBOJIHUKOB C TOKOM
434 Cuna Amriepa, €€ MOJlyJib U HallpaBJICHUE
Cuna JlopeHma, e€ MOIyJb M HalpaBJICHUE.
435 JBr>keHre 3apspKEHHOM 4YacTHIBI B OJHOPOJIHOM
MarHuTHOM noje. Pabota cumisl Jlopenia
4.3.6 SIBneHre 3MeKTPOMarHUTHON UHIYKITUU
437 [ToTok BeKTOpa MarHUTHOW 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 I10JIe
4.3.10 [IpaBuio Jlenna
4311 NunykTtuBHOCTh. fIBeHne camowHaykiuu. DJ[C
o CaMOUHIYKITUU
4.3.12 DHeprusi MarHUTHOTO MOJIsl KATYIIKHA C TOKOM
4.3.13 DJEKTPOMarHuTHOE I10J1E
TexHUuecKkrne yCTpOMCTBA: MOCTOSIHHBIE MATrHMTHI,
4.3.14 AJIEKTPOMATHUTHI, IEKTPOJABUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS TIeYh
[TpakTuueckre paboThl. M3ydeHHe MarHUTHOTO
MOJIsl KaTylIKK ¢ TOKOM. VccnenoBanue nencTBUs
4.3.15 MIOCTOSSHHOTO MarHuTa Ha pPaMKy C TOKOM.

HccnenoBanne  SBICHUS  3JIEKTPOMArHUTHOM
WUHIYKIUH

5 KOJIEBAHUA 1 BOJIHBI
###Par#t#H#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU S
KonebarenbHas cucrema. CBOOOIHBIE KOJICOaHUSI.
5.1 5.1.1 [Mapmonnueckne xomnebanus. Ilepwon, dacrora,

amMIuInTya U dasza KoyeOaHui

IIpy>xuHHBINA MagsTHUK. MaTeMaTU4EeCKUN MasTHUK




5.2

5.1.3

YpaBHeHue rapMOHUYECKUX KoJIeOaHUH.
Kunemartnyeckoen  OUHAMHYECKOE  OIHCAHME
K0J1e0aTeNbHOTO 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 OHECPIrrun B nacajlbHOM
K0J1€0aTeIbHOM KOHTYpE

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

[lepemennbIil Tok. CUHYCOMIANIBHBIN ITEPEMEHHBII
TOK.

5.1.10

Mo1HOCTh NEPEMEHHOTO TOKA. AMIUIUTYIHOE U
JICHCTBYIOILIEE 3HAYEHHUE CHJIbI TOKA M HANPSKECHUS
Tpancpopmarop. IlpousBoincTBo, nepepaya U
notpebieHue NEKTPUYECKON SHEPIHH.
OKOJIOTUYECKHE  PUCKU  TPU  HIPOU3BOJACTBE
AIEKTPUYECKOMN DHEPIUH. Kynerypa
HCIIOJIB30BAaHUs DJIEKTPOIHEPTUH B IOBCEIHEBHOMN
KU3HU

5.1.11

5.1.12

TexHunueckue YCTPOMCTBA: ceifcmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIiepesayd

IIpakTueckue paboThI. Hccenenosanne
3aBHCUMOCTH I€pPHO/Ia MaJlbIX KoJeOaHMil rpy3a Ha
HATA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccenenoBanue IEpEMEHHOrO TOKa B LENH U3
MIOCJIEZIOBATENBHO COEAMHEHHBIX KOHJEHCATOpa,
KaTyLIKH U pe3ucTopa

#H#HPartHH#MEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE BOJIHbI

Mexanuueckue BOJIHBI, YCIIOBUS
591 pacrpoCTpaHEHHUSL. [lepuon. CkopocTb
pacnpocTpaHeHus U JiauHa BosHbL. [lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI
590 ###Par####  Uurepdpepenuns u  audpaxmus

MEXaHHUYECKUX BOJH




523

3Byk. CkopocTh 3ByKa. I'poMKkocTh 3Byka. BricoTa
ToHa. TemOp 3ByKa

524

ONEKTPOMarHUTHBIE BOJIHBI. YCIIOBUSI WU3JIYy4ECHHUS
JJIEKTPOMATrHUTHBIX BOJIH. B3auMmHas opueHTanus
BeKTOpOB E, B M v B 211€KTpOMarauTHOW BOJIHE B
BAKyyMe

525

5.2.6

5.2.7

CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH: OTPa)XCHHE,
IIPEJIOMIICHUE, HOJISIpA3ALU, Tudpakuus,
uHTepdpepenims. CKOpPOCTh  AIEKTPOMArHUTHBIX
BOJIH

[IIxana »aekTpoMarHUTHBIX BOJH. [IpumeHeHue
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[IpyuHuMIBI ~ paguoCBsi3W U TEJIEBUICHUS.

Panuonokamnus. DIEeKTpOMarHWUTHOE 3arps3HEHUE
OKpPYXaromIei cpeibl

5.2.8

TexHuueckue YCTPOMCTBA: MY3BbIKaJIbHbIE
WHCTPYMEHTBI, YJIbTpPa3ByKOBas JAMArHOCTUKAa B
TEXHUKE W MEIULMHE, Pajgap, paguoNpUEMHUK,
TeJIeBU30D, aHTeHHa, TesedoH, CBU-neun

5.3

5.3.1

###Par#H##OIITUKA

[IpsmonuHeitHOe  paclpocTpaHeHHE CBeTa B
onHopoaHou cpeze. Jlyu cBeta

532

OtpakeHue cBeTa. 3aKOHbl OTPaKEHUS CBETa.
[TocTpoeHne n300pakeHHii B IIIOCKOM 3epKae

533

5.34

[Ipenomnenue cBera. 3aKOHBI IPEJIOMIICHHUS CBETA.
AGCOIOTHBIN MOKa3aTeab NPeIoMIICHHS

ITonHoe BHyTpeHHee oTpaxeHue. IlpenenpHbIi
YTOJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucnepcus ceera. ClnoxHbIN cocTaB 0€10ro cBeTa.

[Bet

5.3.6

Cobwuparoriue U pacceuBaroniue JUH3BL. TOHKas
nuH3a. OoKycHOe paccTOsSHUE M ONTHYECKasl cuiia
TOHKOM muH3bl. [locTpoeHune wu300paxeHuil B
coOuparomux U pacceuBaromux jauH3ax. opmyna
TOHKOM JIMH3EI. Y BEJIMUEHHE, TaBaeMOe JTHH30M

5.3.7

5.3.8

IIpenenst IIPUMEHUMOCTHU F€OMETPUYECKON
ONTHUKH

Wntepdepenius ceta. KorepeHTHbIE HCTOYHHUKH.
VYcnosus HaOIr01eHUS MaKCHMYMOB "
MUHHMYMOB B HUHTEPQEpPEHIIMOHHON KapTHUHE OT
JBYX CUH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB




Hudpakuus cera. udpakiuonHass peméTka.
VYcnoBue HaOMIOICHNS TIABHBIX MAaKCHMYMOB TIPH

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, TIOTSPOUT
[IpakTueckue pabotel. M3mepeHue mnokazaTesns
53.12 MIPEIOMIICHUS. Hccnenosanue CBOWCTB

n300pakeHui B auH3ax. HaOmronenue mucnepcuu
cBeTa

RJIEMEHTBI CITIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuist MIPUMEHUMOCTH KJIaCCHYECKOM
MexaHukd. [locTynarsl TeOpur OTHOCHUTEIHLHOCTH:
WHBApUAHTHOCTh MOJYJIS CKOPOCTH CBETa B
BaKyyMe, IPUHIUIT OTHOCUTEIbHOCTH DHUHIITEITHA

6.2

6.3

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

DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIBI

6.4

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

7.1

KBAHTOBAA ®U3MKA

##H#Part###JIEMEHTBI KBAHTOBOM OITTUKU

7.1.1

7.1.2

7.1.3

®otonsl. Dopmyna I[lmaHka CBSI3M SHEPruu
¢oToHAa € €ro 4acToToW. DHEPrusi U HMILYJIbC
¢dboTtona

OtxkpeITHE U uccnenoBanue Gotodrpdexta. OnbIThI
A.T'. CroneroBa. 3akoHsl hoTo3ddexTa

VpaBHeHnue OiHITeiHa a1 poTorddexTa.
«Kpacnas rpanuna» goroadppekra

7.1.4
7.1.5

Hasnenue ceera. Onbitel [1.H. JIeGenera

XUMHYECKOE NeHICTBUE CBETA

Texauueckue YCTpOMCTBA: (hoTOdIEMEHT,
dboTomaTuuK, COTHEUHAst OaTapesi, CBETOIUO]]

7.2

7.2.1

CTPOEHUME ATOMA

Mopenb aroma Tomcona. OmnbiTer Pezepdopaa mo
HCCIIEI0BAHUIO CTpOeHUs aTtoMa. [InanerapHas
MOJ€eJIb aToMa




7.2.2

Iloctynarer bopa. HM3nyuenue u moryonieHue
(GOTOHOB TpU MEpexoje aToMa ¢ OAHOIO YPOBHS
SHepruuM Ha apyro. Bunbl cnektpoB. Croektp
YPOBHEM 3HEPruu aToMa BOJOPOaa

7.2.3

BosiHoBBIE CcBOMcTBa yactul. Bonubel ne bpois.
KopmyckynspHo-BonHOBON nyanmu3m. Judpaxius
3JIEKTPOHOB Ha KpHUCTAIIIaX

7.2.4

7.2.5

CrioHTaHHOE U BBIHY)KJIEHHOE  U3IIy4YCHHE.
Y CTpoiicTBO M PUHIIMIT Pa0OTHI J1a3epa
TexHuueckrne yCTpOMCTBA: CHEKTPAJIbHBIM aHAIU3
(crieKTpoCKoII), J1a3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboTHI. Habnronenue
JIMHEWYaToOro CIIEeKTpa

7.3

7.3.1

ATOMHOE A1PO

Mertonbl HaAOJIIOICHUS u pErUCTpALAH
AJIEMEHTAPHBIX YaCTHUII

7.3.2

OtkpeiTre paguoaktuBHOCTH. ONBITE Pesepdopaa
[0  ONpPEACJICHUIO COCTaBa  PAJUOAKTHBHOTO
m3nydenusi. CpoiictBa anbda-, Oera-, ramma-
u3NyyeHus. BiausHue paguoakTUBHOCTH HA JKUBBIE
OpraHU3MBI

7.3.3

OtkpeiTHe npoTOHAa M HeWTpoHa. HykinonHas
Monenb sjapa lelizenOepra — MBaHeHko. 3apsin
anpa. Maccosoe uncio sgpa. M3ortomnsl

7.3.4

7.3.5

7.3.6

Anbda-pacniaf. OIEKTPOHHBIN M TO3UTPOHHBIN
Oera-pacma. [Namma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacraja

DHeprus CBsI3U HYKIOHOB B siipe. SlaepHbIe CHITBI.
Jedext maccsl siapa

SAnepHble peakuuu. JleleHUE U CUHTE3 sIIEp

7.3.7

7.3.8

7.3.9

Anepubii  peaktop. TepMOsIepHBIM  CHUHTE3.
[TpoGyieMbl U MEPCHEKTUBBI SACPHON IHEPrETUKH.
DKOJIOTUYECKHUE ACTIEKTHI SIIEPHON SHEPTETUKU

OnemeHTapHble 4YacTHLbl. OTKpBITHE IMO3UTPOHA.
@yH1aMEHTaIbHBIE B3aUMOICHCTBU
TexHudeckne yCTpOMCTBA: JO3UMETpP, Kamepa
Bunbcona, siaepHblit peakTop, aToMHas bomba

7.3.10

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

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qHoro Heba. Co3Bes3nusi, sipkue 3BE3JHI,




IIJIaHCTBI, UX BUAUMOC IBUKCHUC

8.2

8.3

ConHeunast cucrema. [lmaHeTsl 3€eMHOWM TpPYIIIBI.
[InaHeThI-rUraHThl U MX CHYTHUKHU, KApIUKOBHIC
riaHeTsl. Mansie Tena ConHEeUHOU CHCTEMBbI

Connne, ¢orochepa m armochepa. ConHeuHas
aAKTHBHOCTb

8.4

HcTtounuk sHeprun CosHLA U 3BE3]

8.5

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, panuyc, TeMIeparypa, 150.
B3aUMOCBs3b. [JlnarpaMMa «CHeKTpajbHbIN K1acc —
CBETUMOCTBY. 3BE311bI rJ1aBHOU
MOCJIEIOBATEILHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB) JUTSt 3BE3N IJIABHOM
[IOCJIEI0BATEIbHOCTH

8.6

#H#Par#H##BHyTpeHHee CTpOCHUE 3BE3 .
CoBpeMeHHbIE MPECTABICHUS O MPOUCXOKICHUI
u 3Bosroruu CoJHIIa ¥ 3BE31. DTallbl )KU3HU 3BE3]T

8.7

Mneunslii Iyt — Hama ['anaktuka. CnupanbHas
CTpyKTypa ['anmakTuku, pacrpeneneHue 3BE3/, raza
u neutd. llonoxxenne u apwxenune ConHuLa B
[NanakTuke. [lnockas u cheprudeckas NOICHCTEMBI
l"amakTukn

8.8

8.9

8.10

Tunel ramaktuk. PaguoranakTuku M KBasaphbl.
YEpHble ABIPHI B s1Ipax rajJakTHK

Bcenennas. Pacmmpenne BceenenHoil.  3akoH
Xabb6mna. Pazberanue ramaktuk. Bo3pact u paanyc
Bceenennoit, teopus bousbmoro B3psiBa. Mogaeinb
«ropsuei Beenennoii». PenukroBoe usiydeHue

MacuirabHast CTPYKTypa Bcenennon.
MeraranakTuka. Hepeménneie poOIeMbl
aCTPOHOMUU




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

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

ChopmupoBaHHOCTE YMEHHI pacro3HaBaTh (DU3HUECKUE SIBICHUS

(mporiecchbl) U OOBSACHATH MX HA OCHOBE M3yYEHHBIX 3aKOHOB

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

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

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

3aKOHOMCPHOCTH

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3nYeCcKuX TN U MPOIECCOB (SBICHUIN)

ChopmupoBaHHOCTh yMEHHUs peuiaTh pacu€THbIE 3a7aud C SBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (U3NYECKON MOJEbIO: Ha OCHOBAHUU
aHajM3a YyCJIOBUsS BBIOMpaTh (U3MYECKHE MOMCNIH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4u, TPUMEHSTH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
5 U TOCTynaTbl  (PU3MYECKUX  TEOpHMd  TpU  HCIOIH30BAHHUH
MaTeMaTUYECKUX METOJIOB PEIICHMs 3a/iay, IPOBOJAUTH PACUYETHl HA
OCHOBAaHWHU WMEIONIUXCS JAHHBIX, aHAJIM3UPOBATh peE3YyJIbTaThl U
KOPPEKTUPOBaTh  METOJIbI  peHIeHUusT C  Y4ETOM  MOJTyYEHHBIX

pe3yabTaTOB

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

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




Bnanenue OCHOBHBIMH MeToAaMu HAy4HOT'O MO3HAHMUS,
UCTOJb3yeMbIMU B (U3MKE: MPOBOIUTH IMpPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIUYUH, BBIOMpPAs ONTUMANIbHBINA CHOCO0
W3MEPEHUSI U HCIIOJIb3Ysl U3BECTHBIE METOJbl OLEHKH IOTPEIIHOCTEN
WU3MEPEHUH, MPOBOJUTH HCCIEIOBAHUE 3aBHCUMOCTEH (PU3UYECKUX
BEIMYMH C HUCMHOJB30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHBIE PE3yJbTaThl, UCIONb3Yd (PU3HUUECKUE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUiia O€30MacHOroO Tpyaa
[pU MPOBEACHUHU HCCICIOBAHUN B PaMKax Y4eOHOIO HKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATENIbCKOM  JESTEIbHOCTH C  MCIOJb30BAHUEM
UM(@POBBIX  HU3MEPUTENBHBIX  YCTPOMCTB W JIabOopaTOpPHOTO

o0opyoBaHUs

ChopmupoBaHHOCTH  YMEHHH  aHaANM3UpOBaTh M OILICHUBATH
MOCJIEeICTBHS OBITOBOM M MPOW3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA,
CBSI3aHHOW C (PM3MYECKUMHU TPOIECCAMH, C MO3UIMKA IKOIOTHIECKOH
0€30I1aCHOCTH; MpeACTaBICHUI 0 palOHAIbBHOM
[PUPOJIONOIb30BaHUM, a  TakKe  pa3yMHOM  HCIOJb30BAaHUU
JOCTMKEHHM HAyKHM W TEXHOJIOTMW JUId JAJbHEWIIEr0 Pa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnagenne pa3MTUYHBIMH crocobamMu  paboTel ¢ WH(pOpMaIue
(U3NYECKOTO  COJACpXAaHUA C  HCIOJB30BAaHHEM  COBPEMEHHBIX
MHQOPMAIIMOHHBIX TEXHOJOTWH; pa3BUTUE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLCHKU JOCTOBECPHOCTHU HOquaeMOﬁ HH(pOpMaI_IHI/I

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

HEeOECHBIX TEJI, DBOIIOLUY 3BE€311 M Beenennon




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

K
on Kon

pasaeJa/T IIpoBepsieMblii 31eMeHT cOepPKAHUSA
3J1eMeHTa
eMbl

1 MEXAHUKA
1.1 KNMHEMATUKA

MexaHu4deckoe JABHIKCHUC. OTHOCHTEIILHOCTh

1.1.1

MEXaHHUYCCKOI'O IBMKCHNA. Cucrema oTcuéra

MarepuanbHas TOUKa.

E€ pamiryc-BekTop:
Flr)=(xlr) vt ) z(z)),

TpaeKTopIL,

IepeMETICHIIE!

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

1.1.2

Iy TE.
CnosxeHIle IlepeMelleHHIT:

Ay =+,

CKOpOCTB MaTepHaHBHOﬁ TOYKHU:

_ A7
L= —
At

—7=(1,0,.0.),

Ar—={

Ax ,
1.1.3 v, =—| =x/. aHANOINYHO v, =),, U =Z,.
At |y '

CroxeHHe CKOpocTell: o, =5, + 0, -

Brruncnenue nepeMenenys 1 IyTu MaTepUaIbHONW TOUKH

IpU IPSIMOJMHEHHOM JBH)KEHUH BJIOJIb OCH X TIO TpauKy




3aBHCHUMOCTH Vy(t)

- . AD ~,
YCKDPEHIIE MAaTEPHATBHOII TOYKIL: a = —L =U =
t—30

At
1.1.4
Au, , .
a, = =(v,),", aHamorHO a, =(v, ', a.=(v.)
M t J Il = =0
A0
PaBHOMepHOE NPAMOJIMHENHOE ABUKEHHE:!
x(t) = xg + Vyyt
x(1)
0
+
1.1.5

ox

U, (t) — vg, = const

®




Ox

const

PaBHOYCKOpeHHoe HpﬂMOJ’IHHCﬁHOC JBHXKXCHHUC:

at

x(t)=x,+uy, t+
v (t)=u, +at
1.1.6 a, = const

U;.T - L’l.l‘.'r = 2'{"1 [Il _Il]

U e
ITpIr ABIDKEHINI B OHOM HAIpPABIEHIH IyTh § = 1

e

CBoOoHOE majieHne. Y CKOpeHrne CBOOOTHOTO MaICHHS.

Vi

1.1.7

0 Xo {-

JIBuxkeHue Tena, OpOIIEHHOTO MO/ YIJIOM 0. K TOPU30HTY:




1.1.8

wR

[.r{f} =X, +U,f=x +tU,cosa-f
1 gt gt

v(E) =y, Ut + 5 =:v.:)+u¢,5.inr;¢-r—T

v (t)=uv, =uv,cosa

{UJ.{IJ =y, +g I =y,sino— g

g,=0
g, =—g= const

KpuBonunerinoe npuxenue. [[BkeHne MaTepruaibHOM
TOYKH 10 OKPYKHOCTH.
YrnoBas v JIMHENHAs CKOPOCTh TOUKU:

v = wR

[Ipu paBHOMEPHOM JABUKEHHHU TOYKH IO OKPYKHOCTH
21

=—=2
w T Y

2w




1.2

2o
. LleHTpOCTpEMUTENIBHOE YCKOPEHHUE TOUKH:

uc

R
. [lomHOE yCKOpEHHE MaTepruaIbHON TOUYKHU

1.1.9

1.2.1

1.2.2

TBépnoe teno. IlocrynarensHoe 1 BpamarenbHoOe

JIBMKEHUE TBEPJIOTO TENA
JNHAMUKA

WNuepuumaneuble  cuctemsl  orcy€ra. [lepBbiid

Herotona. [IpuHnun otHOocuTensHOCTH ["anunes

Macca tena. ITOTHOCTE BeliecTBa:

3aKOH




©
I
<13

Cuna. [IpuHiun cyneprno3uuuu CUiL:

>

FpaBHogeﬁch =F +F+.

PpaBHOJEHCTB

1.2.3




1.2.4

Bropoii 3akon Hetorona: 115 marepuanbHoii Touku B UICO

- -

Fl = maq




Ap = FAt
A
p
F
At
pu
F = const
F
const
-—
£, Fy
125 Tperuii 3akoH HproTOHA 1I11 MaTEpUaNbHBIX TOYEK:
Fi; = —Fy
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21

1.2.6

3akoH BCEMHUPHOTI'0 TATOTCHUA: CHUJIbBI HNPUTAKCHUA MCKIAY

TOYEYHBIMUA MacCaMy pPaBHBI
mim;

F=6—p




Cua TsHKeCTH. HeHTp TSDKECTH Teia. 3aBUCHMOCTD CHIIBI

TSDKECTH OT BBICOTHI h Haa TIOBCPXHOCTBIO IIJIAHCTHI

panuycoMm RO:
_ GMm
" T R+

mg

(R
0

+
h)

GMm




Cwuita ynpyroctu. 3akoH ['yka:

F
1.2.7 '
—kx
Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbXEHUS:
Fp = uN
F
P
UN
1.2.8
Cuita TpeHus TTOKOS:
Ep < pN

P

IA




Koadduruent tpenns

JlaBnenwue:
P=7%
p
S
1.2.9
F
1
1.3 CTATHUKA
.
F
MOMEHT CUJIbl OTHOCUTEIBHO OCH BPALICHUS:
[M| = Fl, rae | — muie4o cuisl
F
1.3.1
F
OTHOCUTEIBHO  OCH, Tmpoxonsmer depe3 Touky O
MEePIEHINKYIISIPHO PUCYHKY
1.3.2 Lentp macc tena. LleHTp Macc cucteMbl MaTepUAIbHBIX




TOYCK:

.M.




B OIHOPOJAHOM IIOJIC TAKECTU

(g = const)




const)
LIEHTP MaccC TeJia COBIAJIAET C €r0 LIEHTPOM TKECTU
VYcnosus paBHoBecus TBEpaoro tena B UCO:
[M;+M, +...=0
1.3.3 ~ ~
|+ Fy+...=0
#H#HPar###
3akon ITackans
1.3.4
JlaBiaeHnue B )xuAKOCTH, Mokosmeiicsa B UCO:
p =po +pgh
p
#H##Par#i# P
1.3.5
0
+
pgh
3akoH Apxumena:
FApx = _PBbITeCH
F
#H#H#Pari#
1.3.6
Apx




1.4

HHHAPar##H#
1.4.1

BBITECH

€CJIM TeNO U KUAKOCTh IokosaTcs B MCO, To

FApx = ng/BbITeCH

Apx

pgv

BBITCCH

VYcioBue 1iaBadHus TEN
3AKOHBI COXPAHEHU S B MEXAHUKE

NMiynsc MaTepralbHON TOYKHU:

p=mv




NMiynbc cucTemsl Ted:

P =D +p2+

p

p

HHHP At !
142

+




HHHPar#H#
1.4.3

3aKOH U3MCHEHUS M COXPaHCHHS UMITYJIbCa:
B UICO

Ap = A(pl + p2+' . ) = FlBHeLLIHAt + FZBHeLUHAt'l'- -

A(




1 BHEIITH

At

2BHEIIH

At

B UCO , ectu

Ap = A(p; +pp+...) =0




, €CITN

- >

FlBHeLLIH + FZBHeLuH+' e




1BHEIIH

2BHENH

0
PeaktuBHOE JABUKCHUC
F
P artHH A7 X
144 Pa60Ta CHJIbl Ha MAJIOM MEPEMCIICHUU
:I=|ﬁ'|-|ﬁf‘|-c&5 a=F -Ax
(;
145 b

MOIIHOCTh CHIIBI:

€CJIH 32 BpeMsi




At

At
paboTa CHIIbI U3MEHSETCS Ha , TO MOLIHOCTh CHJIBI
AAd
P=—" =F-vu-coso
ﬁt Ar—

1.4.6

Kunernueckas 3Heprusi MaTepuaabHON TOUKH:

mv p
E}cm—l =5 =5

2 2m

KWH

my

2m




1.4.7

3aK0OH U3MCHCHHS KHHETHYSCKOM OHCPIUr CUCTEMbL

MarepuasibHbIX Touek: B UCO AExun = Al + A2 + ...

[ToreHManbHas 3Heprus:
JUISl TOTEHLIIMAJIBHBIX CHJT

A12 = ElHOTeHu - EZHOTeHu_= AE]'IOTEHLL

12

ImoreHIg

210TeHI

AE

MOTEHI]




[ToreHmanbHas 3HEPrusi MaTepUaIbHON TOYKU B
OJIHOPOJHOM I10JI€ TSKECTH:

EHOTeHu =mg h

IIOTEHIL

mgh

[TorenuuanbHas 3HEPTUs yIpyro 1eGopMUpOBAaHHOTO
Tena:

kx?
EHOTeHu = T

TTOTEHI]




1.5

1.4.8

1.5.1

3aKOH U3MEHEHUS U COXPAHECHUSI MEXaHUYECKON YHEPTHU:
Fiex = B + Emre:—m-
B IICO AEex = Agcex HEMOTeHIL CEs
B IICO AE,ex =0, eClI Agcex HeOOTEHI. CHI 0

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

[apMoHnYeckue  KoyieOaHMsT ~ MaTepPUAIBHONW  TOYKH.
Ammuutyna u Qasa  konebanmil. KuHemartuueckoe
OIMCAHUeE:

x(7) = Asin| @t +o, ).

v, (5) =x/.

a(f=(v,),=—'x(f) =a, +a'x=0,
IJI€ X - CMEIEHUE U3 PaBHOBECHUS.

I[I/IHaMI/I‘IeCKOC OIIMCaHUC:

ma, = —kx,

ma

X
_kx’
rae

k = mw?

k

mao

. OTO 3HAYHT, YTO
F, = —kx.




—kx.

OHepreTuyecKoe OIHMCaHUE (3axkoH COXpPaHEHUs

MEXaHUYECKOM SHEprun):

CBsi3b aMIUIMTYbl KOJIEOAHUH CMELIEeHHs MaTephallbHOU
TOYKM C aMIUIUTyJaMu KojieOaHuih e€ CKOpOCTH U

YCKOPCHUH:

U =04, a__ =04

ITepuon 1 yacToTa KoJeOaHUH:

r=2r_1
3] Vv

HepI/IOI[ MaJbIX CBO6OI[HBIX KoJIeOaHMIT MaTeMaTHYECKOIrO

MasiTHHKaA.
1.5.2 ]
T=2xm |—
g
[Tepuon cBOOOIHBIX KOIEOaHUH PY>KUHHOTO MasTHUKA!
m
T=2n T
153 Bomnyxnenusle  konebanusi. Pe3zonanc. Pe3onaHcHas
KpHUBast
Ilonepeunsle u  mpoponbHble  BOJHBL.  CKOpoOCTh
pacnpocCTpaHCHUA U JJIMHA BOJIHBI:
1.5.4

v
A=vl =—
v




HNHutepdepentius u qudpakius BOJIH

1.5.5 3Byk. CKOpOCTb 3ByKa
2 MOJIEKYJISIPHAS ®U3NKA. TEPMOJAMHAMUKA
2.1 MOJIEKVYIJIAAPHASA ®U3UKA
Mopnenu cTpoeHusi Ta3oB, JKUIKOCTEH U TBEPABIX TEIl.
[TycTs TepMoauHaMuyeckas cucreMa (Tesno) cocTouT u3 N
OJIMHAKOBBIX MOJIEKYI. Torjga KoJIn4ecTBO BEIIECTBA
N m
TN
%
2.1.1 )




rac

— 4rciIo ABOTaJIpo, M — Macca CUCTEMBI (Tena),

U
U
— MOJISIpHAs Macca BeIlecTBa
2.1.2 TermoBoe NBH)KEHUE aTOMOB M MOJIEKYJI BEIIECTBA
2.1.3 Bs3anMoeiicTBHEe YacTUIL BEMIECTBA
2.14 Huddysus. bpoyHoBCcKkoe qBUKEHHE
2.1.5 Mozxens uneanpHoro raza 8 MKT

CBsi3p  MEXAYy JaBJICHUEM | CpeIHEeH KUHETUYECKOH

BHGPTHGﬁ MOCTYNATCIIbHOT'O TCIIJIOBOTO JABUKCHUSA




MOJIEKYJI HeanbHOTro ra3a (ocHoBHOE ypaBHeHne MKT):

1 z 2 [(mp'| 2 —
p=-mpv'="n-|—~——|=n-¢__.
3 3 2 3

- KOHIIEHTpAIUs MOJIEKYJT

2.1.7 AbcomoTtHas Temneparypa: T =t +273K
CBa3p TeMmIeparypbl rasa CcO CpeOHEM KHHETHYECKOU
SHEpPrueil MOCTYNaTeNbHOIO TEIUIOBOTO JIBUJKEHUS €ro
MOJIEKYJIL:
2.1.8 (m.p* 3
& =|—— |==kT
L2 2
2.1.9 Vpasuenue p = nkT

2.1.10

Mopenb uaeanbHOTO Ta3a B TEPMOIUHAMUKE:




VpaeHeHHe MeHe1eeBa — KianeHpoHa
BrepaykeHHe U1 BHYTPeHHEH SHEPTHH

Vpaenerne Menueneera — KuaneiipoHa (IpHMeH

3AIIICH):

pV=""RT =vRT =NkT, p=PRL

K K

BripaieHue U1 BHYTPeHHeIl 3HepPIHI 0HOATOMHO]
raza ([IpIIMeHIIMEIe (DOPMEI 3alllICH):

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

2.1.11

3aKkoH I[aJ'II:-TOHa JJI1 JaBJICHUA CMECHU PAa3pCKCHHBIX I'a30B:

p=p+p2t..

B!




2.1.12

N3omporeccsl B pa3peskeHHOM ra3e ¢ IMOCTOSIHHBIM YHCIIOM
MoJieKys N (C IOCTOSHHBIM KOJIMYECTBOM BELIECTBA V):
nzorepMma (T = const): pV = const ,

nzoxopa (V = const):

p
- = t
T = cons

T

p

const

n3obapa (p = const):
v = t
T = cons

const




I'paduaeckoe nmpencrapneHue n3omnporeccos Ha pV-, pT- u
VT- quarpammax.

OObeIrHEHHBII ra30BbIA 3aK0H:
pV

— = const
T

pV

const

JJIA IOCTOAHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCI:IHIeHHBIG N HCHACBIMICHHBIC IIapbI. KauecrBennas

3aBUCUMOCTD IINIOTHOCTH M JABJICHHUA HACBIIMICHHOI'O IIapa

2113 OT TeMmmepaTypbl, WX HE3aBUCHUMOCTH OT 0O0BEMaA
HACBILEHHOI0 1apa
Brnaxxnocts Bo3ayxa.
OTHOCUTENbHAS BIAXKHOCTD:
¢ _ pnapa(T) _ pnapa(T)
B pHaCblmnapa(T) B pHaCbuunapa(T)
¢
2.1.14 =

P

HachIIapa




(1)

(M

)

)

napa

HACBIIapa

napa

HN3meHeHue ar PEraTHbIX COCTOSIHUM

BCIIICCTBA: UCIIAPCHUC

2115 U KOHJICHCAIUsl, KUTIEHUE KUKOCTH

5116 W3meHenne arperatHblx COCTOSIHMM BEILECTBA: IIJIABJICHUE
o U KPUCTAJUIM3ALHS

2.1.17 [TpeoOpa3oBanue sHEPrUH B (ha30BBIX MEpEXoaax




22

TEPMOJNHAMMUKA

221

TemnoBoe paBHOBECHE U TeMIIEpaTypa

222

BuyTpenusis sHeprus

223

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

TEILIOIIPOBOJHOCTD, U3JIYUCHUEC

224

KonnuecTBO TEIUIOTHI.
VY nenpHas TEIUIOEMKOCTD BENIECTBA C:
Q = cmAT

cmAT

225

VY aenpHas TermioTa napoodpazoBanus L: Q = Lm.
VY aenwpHas TemIoTa TUIABIEHUS A Q = Am.

VY aennHas TemnjaoTa CTOopaHuA TOIUINBA (: Q =gm

2.2.6

2.2.7

DnemMeHTapHas paboTa B TEpMOJAMHAMUKE:
A =pAV

pPAV

Bbruucnenne pabotel mo rpaduky mporecca Ha pV-
quarpamme

IIepBbIil 3aKOH TEPMOIMHAMUKH:

Q12 = AUy3 + A1z = (Up — Uy) + Ag,




AU

w

12

12

12

Anmnabara:
Q12 =0= Ay, = (U; — Uy) = AUy,




12

12

w

AU

12

228

BTtopoii 3akon TepmoanHamuku. HeobpaTrumelie mporiecchbl




[Tpunimne! aeiictBus TeniaoBbix MamuH. KIT/;

B Aaamr _ QH;I-P _|Qxcu'[| =1_|Qxcm|

MakcumanbHoe 3nauenue KII. [{ukn Kapno:
T — T, T
2.2.10 max N = Ny = —0 =] —Zon
Taars Tary
YpaBHeHuUE TEIJIOBOTO OajaHca:
Q1 + Qz + Q3+: 0

1

+

2
2.2.11

+




OJIEKTPOIMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

OyieKTpu3anus Tel U €€ MPOSBICHUS. DJINEKTPUUECKUN
3apsan. JBa Buaa 3apsana. DIeMEHTapHBIM 3JE€KTPUYECKUN

3apsi. 3akoH COXpPAHCHUA JJICKTPHUICCKOI'O 3apdaaa

3.1.2

B3aumoneiictBue 3apsaoB. ToueuHble 3aps/ibl. 3aKOH
Kynona:
B OJHOPO/JIHOM BEIIIECTBE C JTUAICKTPUICCKOM

MMPOHUITACMOCTBIO

9

poplallel 1 el
g 4mes, i

3.1.3

3.14

Onektpuyeckoe mojie. Ero nelictBue Ha 3IIEKTpUUECKHE
3apsaabl

Hanpspk€HHOCTD 31€KTPUYECKOTO MOJIS:

-

) F

qnpo6an‘/’1

pOOHbIH




[Tone ToyeuHnoro 3apsa:

q
E, = kr—2
;
k
r
2
q
OTHOPOJHOE TI0JIE:
E = const.




const.

KapTtune! muHuN HanpsskEHHOCTH ATUX TOJICH

3.1.5

HOTCHHI/IELTIBHOCTB SJICKTPOCTATUYCCKOI'O IT0JIA.

Pa3zHoCTh NOTEHIIMATIOB U HAIPSIKEHUE:
A1z = q(¢p1 — ¢2) = —qAp = qU.

12

q(¢

qU.

IloTenunanbHast OHECPIrus 3apsga B 3JICKTPOCTATHYCCKOM

IIOJIC:




-AW

ITorenmuan QJICKTPOCTATHYCCKOI'O IT10JIA:

¢_Y
T q
¢
q
W

CBs13b HaHpﬂ)KéHHOCTI/I II0JIA U Pa3sHOCTH IMOTCHIUATIOB JIJIA

OJIHOPOJHOTrO 3ekTpocTarnueckoro noist: U = Ed

[TpyHIMI CyNIepHO3ULINY IIEKTPUUECKUX TTOJIEH:

- - -

E =E1+E2+,¢ :¢1+¢2+







3.1.7

3.1.8

3.1.9

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.
YcioBue paBHOBecHS 3aps0B: BHYTPU TPOBOJAHHKA

ELt=0

0

, BHYTPH U Ha IMOBEPXHOCTH IPOBOJIHUKA ( = cOnst
Jusnexktpuku B IEKTPOCTATUYECKOM
JusnexkTpuyeckasi IpOHULIAEMOCTD BELIECTBA €

Konpnencarop. DieKTpoEMKOCTh KOHICHCATOPA:

q
C=—
U

I1OJIC.




3.1.10

eC

DIEKTPOEMKOCTb IIIOCKOTO KOH/IEHCATOpA:

€8S C
= P = &(y

&€

Hapanneanoe COCIMHCHNEC KOHACHCATOPOB!:

q :q1+q2+...,U1 = Uz :"'!CnapaJIJ]_C1+C2+'"




mapaun




ITocaenoBaTreabHOE COCAUHCHUE KOHACHCATOPOB:

U=Us+ Uy @y = Gy =y = o+ e




T1oCiI




3.1.11

OHeprus 3apsyKEHHOT0 KOHJEHCAaTopa:
qu CcU? ¢*

W=7 =72 "¢

qU




cU

2C

32

3AKOHBLI ITOCTOAHHOI'O TOKA

3.2.1

322

Cuna Toka:
=24
Ar|,, 0
ITocTosuubIM TOK: I = const
Jns mocrossHHOTO TOKa q = It

VYcnoBus CymecTBOBaHUS IEKTPUIECKOTO TOKA.
Hampsokenne U u DJIC E

323

3akoH OMa aJig y4acTKa Lenu:

I_U
"R




324

3.2.5

BJICKTpI/I‘IeCKOG COIIPOTUBJICHHC. 3aBHCUMOCTh

COIIPOTUBJICHUA OJHOPOJHOI'O IIPOBOJAHHKA OT €TI0 JJIMHBI U

CeUYeHHUS. Y JIeIbHOE COIIPOTUBJICHHC BCUICCTBA.

l

Ucrounnku Toka. J]C nctounmka Toka:

E =

ACTopOHHchnn

q




A

CTOPOHHUXCHII

BHYTpeHHee COIMPOTUBJICHHUEC NCTOYHUKA TOKA

3.2.6

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

E =1IR + Ir, oTkyna

Rr




Hapannem,Hoe COCAUHCHHUEC ITPOBOJHUKOB!
I=11+12+..,U1=02=...,
1 _ 1.1
Rnapa}m Rl RZ -
R
napaut
1
3.2.7 =
R
1
1
+
R




HOCJ‘IGJ:[OBaTeJIBHOG COCAUHCHUC HpOBOHHI/IKOB:
U=U1+02+..,11=12=..,
Rl'[OCJI = R1 + R2+...

T10CJI




3.2.8

Rt

Pabora snexrpuueckoro Toka: A = [Ut.
3akoH oy — JleHua:
Q =I*Rt

Ha pe3ucrope

2

U
R:Q=A=12Rt=IUt=7t
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3.29

MOUIHOCTB 3JEKTPUYECKOTO TOKA!

Ad
P=— =IU

At Ar—)
TerutoBast MOILIHOCTB, BBIAEISEMAs HA PE3UCTOPE:

p=rr=L -
R

MoniHoCTh HCTOYHHKA TOKA:

3.2.10

3.3.1

CBO6OI[HBI€ HOCHUTCIIN QJICKTPHUUCCKUX 3apsga10B B
IMPOBOJHUKAX. MexaHnu3Mbl IpOBOAMMOCTHU TBépHHX
MCTAJIJIOB, PaCTBOPOB H PACIIJIaBOB JJICKTPOJIMTOB, I'a30B.

[TonynpoBoanuku. [ToynmpoBOAHUKOBBIN U0
MAT'HUTHOE ITIOJIE

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

CyNEPIIO3UIMN MarHUTHBIX TOJICH:

B = B1 +B2+




JIuaun WHAYKOUU MAarduTHOTO IIOJIA. KapTI/IHa JIMHHI
HHAYKIOHUN MAar"guTHOI'O I10JIA I10JIOCOBOT'O n

HO,I[KOBOO6pa3HOFO IIOCTOAHHBIX MarHuTOB

OnbiT Opcrena. MarHuTHOE TOJI€ MPOBOJHHUKA C TOKOM.

KapTI/IHa JIMHUN HHAYKOUHU MAr"tuTHOI'O IIOJI JJIMHHOTO

332
NpSIMOTO  TMPOBOJHUKA W 3aMKHYTOTO  KOJIBIIEBOTO
MIPOBOJIHUKA, KATYILIKH C TOKOM
Cuita Amnepa, e€ HanpaBJIeHUE U BEJIMYNHA:
F, = IBlsina
F
A
333
IBlsino

, [JI€ O — YToJI MCXKYy HallpaBJICHUCM ITPOBOAHNKA U BCKTOPOM




334

12

Cuna JlopeHua, e€ HallpaBJIeHHE U BEJIUYUHA!

Fnop =l q | vBsina

Jlop

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

-

v

+

. JIBMKeHne 3apsyKeHHOM YacTUIIbl B OTHOPOJHOM MarHUTHOM

IoJIC

34

OJIEKTPOMATHUTHAA NHYKINA




3.4.1

[ToTok BeKTOpa MAarHUTHON MHIYKLIMH:

® =B, S = BScosa

BScosa

B

i
4
G2

34.2

SIBnenue sanexkTpomariuTHOM uHAYKIMU. D/1C nnaykuuu

343

344

3aKoH 3eKTpoMarHuTHoM uHaykiuu dapaes:

AD

E = =@

A=

(3
\% v N
%‘ !

O/1C nHAyKIMH B IPSAMOM ITPOBOJHUKE JAJIUHOM |,

JBIOKYIIEMCSI CO CKOPOCTHIO

v




(;lb

)

B OJTHOPOJIHOM MAarHUTHOM IoJje B:
| E; |= Blvcosa

Blvcosa

, TJIe 0. — yTroJI MeX1y BeKTopoM B 1 Hopmaiibio

K IINIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPLI

>
>

lnv




; €CIIH




TO

| E; |= Blv
| E
Blv
345 [IpaBumno Jlenmna
NHAyKTUBHOCTD:
L D
Iy
L
1
34.6
()
,umm @ = LI
Camounnaykuus. 9/]C camonHayKIuu:
AT
v B
Af—0
DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM:
3.4.7 _LI?

W, =
L=




3.5

3.5.1

2

LI

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 1 BOJIHbBI

Konebarenbupiii KoHTYp. CBOOOHBIE 3JIEKTPOMArHUTHBIC

KOHe6aHI/IH B UACAJIbHOM KOHe6aTeJIBHOM KOHType:
[ q(1) =g, sin( ot +q@,)

L’ff] =g, = g, cos( ot +@ ) =1, cos( ot +@p)
®opmyna Tomcona:

T =2nVLC




LC

, OTKyZa

2

LC
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353

354

355

CBs3p aMIUTUTY/IBI 3apsifila KOHJIEHCATOpa C aMILUIUTYI0N
CWJIIBI TOKa TIPH  CBOOOJHBIX  AJICKTPOMATHUTHBIX

KoJIeOaHUX B nacajibHOM KoJieOaTeIbHOM KOHTYp€:
gﬂm =
6

3aKOH COXpaHEHUs YHEPTrUU B HJICATHBHOM KOJeOaTeIbHOM

KOHTYpE:

BbIHYXI€HHBIE 3JIeKTpOMarHuTHbIE Kojiebanus. Pesonanc
Ilepemennbii  TOk.  IIpomsBomcrBo, mepemadya U
noTpeliIeHue 3JIEKTPUUECKON SHeprun
2 2 r2 2
CcU N Lr _ CU” . _ Lr__
2 2 2 2

CaoiicTBa 3IIEKTPOMATHUTHBIX BOJIH. Bzaumuas

= const.

OpUCHTallUsd BCKTOPOB B BHCKTpOMaFHI/ITHOﬁ BOJIHE B

BaKyyMe:

- -

E1Blc




3.6

3.5.6

3.6.1

3.6.2

3.6.3

3.6.4

[IIxana

OJICKTPOMAarouTHBIX BOJIH.

SJICKTPOMAIrHUTHBIX BOJIH B TCXHUKC U 6BITy

OIITHUKA

[Ipumenenue

[IpsamonuHeiHOE pacpOCTpaHEHHE CBETa B OJHOPOIHOU

cpene. TodyeuHbll UCTOUHUK. JIyd cBeTa

3aKOHBI OTPaKEHUS CBETA.

a=p

o B

S

[TocTpoenne n300pa’keHMiA B TUIOCKOM 3epKajie

3aKOHBI IPEJIOMIICHHS CBETA.

IIpenomnenue ceera:

sino.

sinf.

nysina = n,sinf.




AOCONIOTHBIN TIOKa3aTes b TPEIIOMIICHUS:

Cc
Nasc = ;

abc

OTHOCUTENBHBIN MMOKAa3aTEIb IPETIOMIICHUS:
n, 1

nOTH
1 U2

OTH




Xox 1ydei B Ipu3Me.
Vi=Va, Ay =Mk,
CooTHOLIEHHE 4YacTOT M COOTHOUIEHHWE [UIMH BOJH IIpU

nepexose MOHOXPOMATHYECKOTO CBETa uepe3 TpaHUIly

paszena IByX ONTHYECKUX CPEI:




3.6.5

ny,<n n,

[lonHoE BHyTpEeHHEE OTpaXKEHUE.
IIpenenbHbIA yro IOJIHOTO BHYTPEHHETO OTPayKEHMS:
. 1 N2
Sinay, = ——=—
Norn ny

Sina




3.6.6

3.6.7

CoOuparomue W paccewBaroOIUe JUH3BL. TOHKas JHH3A.

CDOKYCHOG pacCTosAHUEC U ONITHYCCKAA CHUJIa TOHKOM JIMH3BI:

1
D=—=
F
D
F
1
®opmyna TOHKOU JTUH3BIL:
1 N 1 1
d f F




VYBennuenue, JaBaeMoe JIMH30M:

h |fl
P="="a




d T

A5\

F\ h
f

A

B ciydae pacceuBarolen JIMH3bL:

3.6.8

1
DO=F =—0,
DO







Xoa iyda, IpOUIEAUIETO JIMH3Y MO MIPOU3BOJIBHBIM YIJIOM
K e€ rimaBHOU onTHueckoi ocu. IToctpoenue uzobpaxeHuit
TOYKH M OTpE3Ka MPsIMON B COOMPAIOLINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMAX

3.6.9

3.6.

doroanmapaT Kak ontudyeckuii mpubop. [maz  kak

OIITUYCCKaA CUCTEMA

WUnrtepdepenius  ceera.  KorepeHTHble  HMCTOYHHUKHU.
VYcnoBust HaOMIOAEHUS MaKCUMyMOB M MHHMMYMOB B
UHTEPPEPEHIIMOHHONH KapTUHE OT JBYX CHH(A3HBIX

KOI'SpCHTHBIX HCTOYHUKOB!

A
MAKCIIMYMBEI — &-.=2m;; m=0+*1+2 3

Y

v
MITHIIMYMEI — 3.:{2;}1+1_];, m=0,£1,+2 +3 .

e

3.6.11

Judpakuus cpera. JudppakuuoHHas pemeérka. YcCloBHe
HAOJIIO/IEHUsI TJIABHBIX MAaKCHMYMOB IIpM HOpPMaJbHOM
NaJIeHul MOHOXPOMAaTHUYECKOTO CBETa C JUIMHOW BOJHBI A

Ha pemeTKy ¢ nepuoaom d:

dsing,, =mA,m=0,+/-1,+/-2,+/-3,..

dsing




3.6.12 Hucnepcus ceera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU IV AJIN3M
4.1.1 ['unore3za M. ITnanka o kBantax. @opmyna [Inanka: E = hv
®otoHbl. DHeprus (HoToHa:
E=hv= E = pc
A
E
4.1.2




hc

pc

Nmnynse ¢poToHa:

=

hv




4.1.3

4.14

®oroadpdexr. Ombitet  AI.  Cronerosa.

dororddekra

VYpaBuenue DitHmreiiHa i GotodddexTa:

ECI)OTOHa = ABbIX0AA + Eyyymax

¢doToHa

ABBIX0Ja
+

KHHmax

rae,

EclJOTOHa =hv =

3aKOHEI




hv

(doToHa
hv
A
hc
hc
ABbIXOAa = hv}(p = 2
Kp
BBIXOJa

Kp




Kp
hc
2
MV~ max
Exuumax = 2 = eUsap

KUHmMax

2

my

max




4.2

4.3

eU

3an

4.1.5

4.2.1

JlaBaeHue cBeTa.
JlaBneHue  cBeTa  Ha  MOJHOCTBIO  OTPAXKAIOIIYIO
MOBEPXHOCTh M HA  MOJHOCTHIO  IOTJIOIIAOIIYIO

MTOBEPXHOCTh
OU3NKA ATOMA

HnaHeTapHa;I MOACJIBb aTOMa

422

[Toctrynatel bopa. M3nyuenue u noriouieHne GoTOHOB MpU
Iepexo/ie aTOMa C OJJHOTO YPOBHS YHEPIUU Ha JAPYToi:

hv, = he =|E, -E

mn .

m
Y

423

43.1

JInHenyaTeie CIEKTPBI.

CriexTp ypOBHEN 3HEPTUU aTOMa BOJIOPOJIA!

—13,65B
E =22 5123

" 2

n*

OU3NKA ATOMHOI'O AIPA

Hyxnonnast monens siapa ['eiizen6epra — MBanenko. 3apsin

AApa. MaccoBoe 41cio AApa. H3o0TomsI

4.3.2

PannoakTHBHOCTE.

Anbda-pacnan:
A, A4 4
7X—> Y+ ;He

bera-pacnan.

OneKTpoHHbIN B-pacnan:

A A 0~
s X—= Y+ je+v,




[To3uTtpoHHBIN B-pacnan:
A A 0=
sX—= Y + jE+ v,

I'amma-uznydenue

433

3aKkoH PAaAOAaKTUBHOIO paciiaga:

-t
N(t) = Ny % 2T

N()

HYCTL m — MaccCa paAu0OaKTUBHOI'O BCIICCTBA. TOFI[&

-t
m(t) =mgy*2T

m(1)




-t

434

SnepHbie peakuuu. /lenenne u cuHTE3 SuEp
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OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Guzuka; 10 knacc. yrnybnennoe odyuenne KacesnoB B.A. OOmiecTBo €
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[TapdeHTheBOM.
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