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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeil mporpaMmbl BocnuTaHus U KoHuenum
npenojiaBanus yueObnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AIUAX
Poccuiickoit ~ denepanuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBJIMBAET PEKOMEHIYEMYIO MOCIEA0BATENIBHOCTh U3yUYEHHSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCS.
[Iporpamma mno ¢Qusuke MAa€T OpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS U Pa3BUTHUS OOyYarOUIUXCs CpEACTBAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPOPECCUOHAILHON OpPHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEW KaKIbIM
OoOy4Jarommmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme mo (Qusnke ONpEnensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs: JTUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JTUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOMBIIHMX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o Gpu3MKe BKIIOYAET:

IUIAaHUPYEMBbIE pe3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJI€ TPEIMETHBIE PE3YJIbTATHI M0 T0J1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiamMm o0y4eHusl.

[Iporpamma 1o ¢u3UKEe HUMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX Pab0OYMX TPOTPaMM.

[Iporpamma mo ¢u3HMKe HE CKOBBIBAET TBOPUYECKYIO HHUITUATUBY YUUTEICH 1
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJAXO/0B K TMpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
cOoXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka kak Hayka o Hambosee OOIIMX 3aKOHAX MPHUPOABI, BHICTYMas B
KayecTBE y4eOHOTO MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3HKH — CHCTEMOOOpa3yoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBJIICHUM, HW3y4aeMbIX XHUMHEH, Ouoyoruei,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMEHEeHHEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCAa, TOJIy4YEHUsI HOBBIX MAaTEpHUAJOB C 3aJaHHBIMU CBOWcTBaMH. M3yuyeHue
(GU3MKK BHOCUT OCHOBHOM BKIaJ B (OPMHPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3UKHN Ha ypOBHE CpPETHETO O0LIEr0 00pa30BaHUs MOJIOKEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK U1 COBPEMEHHOM (DU3HUKHU.

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

Hoea cymanumapuzayuu. EE peann3anus NPEIIIoaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoes npuknaonon nanpasiennocmu. Kypc ¢uszuku yriry0iaEHHOTO YpOBHS
IIPEAINOIAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKHUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTHUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME cojiepKaHus TPOTPaMMbI 110 (PU3UKE JOJDKHO OBITH MTOCTPOCHO Ha
NPUHLIKAINAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THUX
NPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUM CAMOCTOSITEILHOTO SKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOIIero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHS — 3TO CHCTEMa CaMOCTOSITEJBHOTO YYEHHYECKOTO JSKCIEpPUMEHTA,



BKJTFOYAIONIETO (PpOHTAIbHBIE YYEHWYECKHE OMBITHl MPU HM3YYCHUH HOBOTO
MaTepuana, JabopaTtopHbie paboOThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTukyma. B mepBoM ciyudae
MPaKTUKyM mpoBoAuTcs 160 B koHie 10 u 11 kimaccos, mubo0 mocie nmepBoro u
BTOPOr0 TOJIYTOJUN B KaXJIOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpAaTOPHBIX paboOT, KOTOpHIE
MPOBOJIATCA B TpoIlecce M3ydeHus paszzaena (temsl). [Ipu 3Tom mom paboramu
MPaKTUKyMa MOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/a O€3 MOIIAaroBO MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa MpeACTaBie€HAa €JUHBIM IepeuHeM. Bridop
TEMATUKH JJI 3THX BHJIOB YUCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJiIcHUE OOYYaIOUIMMHUCS YMEHHUSIMU MPOBOJUTH TMIPSIMbIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PM3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM U1 pacu€THBIX 3a7a4 MPUOPUTETOM SIBJISIOTCA 3aJladyd C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TTO3BOJSIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOTO paszliesia Kypca, TaKk U
WHTErpUpys MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCSL 3aJlaHUsl Ha OOBICHEHUE/TIPEJCKA3aHUe MPOTEKAHUs
bu3nYecKux SBICHUN U MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYIoIIre BhIOOpa
(bu3nYeCcKo MOJIENU sl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYeOHOTO Ipoliecca Kypc (U3HKHA YIIIyOIEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3Y4YaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpamMme 1o
(bu3MKEe YYEHUUYECKUX ONBITOB, JIADOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEeUUBAET IOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpaMme 1Mo (¢U3UKE KIIOUYEBBIX JIEMOHCTpAMN s
UCCIICIOBAHUSI  M3Y4YaeMbIX  SIBJIEHUW W  TPOLECCOB, HSMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHHE MJII YYCHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BHJIE TEMAaTHUYECKUX KOMIUJIEKTOB W OOECleunBaeTCs B pacuére



OTHOTO KOMIUJIEKTa Ha JBYX OOydJaromuxcs. TeMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O00OPYNOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PUZUKHU B 001IeM 00pa30BAHUU SBIISIFOTCS:

dbopMHEpOBaHWEe WHTEpPECa H CTPEMJICHUS OOYYaOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, Pa3BUTUE UX HUHTEIUICKTyalIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

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

dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaHUEM (DU3UUECKUX
3HAHUW U HayYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE  MPEACTABICHUM O  BO3MOXHBIX  cdepax Oyayuen
npoecCUOHANbHON  JESATENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HalPaBJICHHH.

JlocTikeHHne 3TUX 1elield 00ecneuyrnBaeTCsl pPeleHUEM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO 00IIero 00pa3oBaHus:

MpUOOPETEHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 OOBICHEHUS
(bu3nYeCKUX SIBICHUNW B TPUPOJAE W ISl MPUHATUS TPAKTUUECKUX pPEIICHUN B
MMOBCEIHEBHOM YKU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nuecKoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHue
dbu3nyeckoil MoJeNd, aJleKBaTHOW YCIOBUSIM 3ajJadyd, B TOM 4YHUCJIE 3ajad
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3NUYECKUX OCHOB M TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GU3NYECKUX HKCIEPUMEHTOB, aHalIM3a W HUHTEpHpeTanud HHpOpMaIu,
ONpeIeNICHNs TOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATa;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU IMPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;



pa3BuTHE UHTEpeca K chepam mpoPpecCuOHATBHON NEeITeTbHOCTH, CBI3aHHOU
¢ pU3UKOM.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusznka» Ha YpOBHE CpEIHEr0o OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraempiii B mporpamMmme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
IPAKTHUECKUX paboOT SBISIETCA PEKOMEHIOBAHHBIM, YUYUTEIb JENaeT BBHIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOA O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHas Hayka o npupojae. HaydHslil MeTo/1 MO3HAHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

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

Croco06b1  m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE W IU(POBBIC
U3MEpUTENbHBIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

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

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepHUalibHasi TOYKa,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €r0 MpUMEeHUMOCTU. Duzndeckas
TEOPUSL.

Ponb m MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B MPAKTUUECKON JIEATEILHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

MN3mepeHne cuiibl TOKAa M HANpSHKEHUS B LEMU MOCTOSHHOTO TOKa MpH
MOMOIIIY aHAJIOTOBBIX U IU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

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

Paznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEHHE. OTHOCUTENBHOCTh MEXaHUYECKOrO JIBMKCHHS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

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

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTepUajibHOW TOUKH, UX MPOEKIIMH Ha OCH CHUCTEMBbl KOOPJMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

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

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



KpuBonunenHoe  nBuxkeHue. JIBMKEHHME  MaTepUAIIbBHOW  TOYKM  I10
OKPYXHOCTH. YTJIOBasi W JUHEHHas cKopocTh. Ilepmom m vactora oOparieHus.
[leHTpocTpeMuTENbHOE (HOPMAIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOTMYECKHE IMPOIECChl: CHUIAOMETP,
JBMKCHHE CHAps/IOB, LIETIHbIE, IIecTepéHYaTrble U pPEMEHHBIE Iepenayd,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, UIUTIOCTPAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUSL.

Crioco0bI ucceI0BaHusl IBUKEHU.

WnmrocTpanus npeaenbHOro nepexoia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUH C UCIOIb30BAaHUEM MEXAaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue ABMKEHUS Tena, OPOLIEHHOTO IMOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasrienue CKOpoCTH MPH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME IyTeW, TPAEKTOPUM, CKOPOCTEH NBMKEHUS OJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOIO JIBUKEHUS C IIEJIbIO ONPEENICHUsT MTHOBEHHOU
CKOPOCTH.

N3mepenune yckopeHusl Mpu MpsSMOJIMHEHHOM PaBHOYCKOPEHHOM ABM)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJIeHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOIL TabOpaTOpUN).

N3yuenne nABWXKEHUS TeJla, OpOIICHHOTO TOpu3OHTalIbHO. I[IpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLHMOHATBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJlbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHUSI Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TEepHOJia OOpalieHs] KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hbrorona. MHepumanbHbple cucteMbl otcu€ra. [IpuHimn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cynepro3uiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraabHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOIO MAaJI€HUSI OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT reorpapuueckod MmUpoOThl. JIBUXKEeHHE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

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

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTHUBICHUS NpPU JBUKEHUU Tela B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHrne JByX LHMIMHAPOB WM IIAPOB PA3HOM MacChl C OJIMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEeHHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K TEIy CHI  C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IIPU JBMXKEHUHM OpycKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3bI O HE3aBHUCUMOCTH BPEMEHHM JBUXKEHHS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXHHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

V3ydyeHne IBMKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTOW depe3
JErKuit OJIOK.

N3mepenne koaduimenta TpeHHs MO BETUYUHE YIIIOBOTO KoddduimeHTa
3aBucuMOcTH Frp(N).

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

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. [locTymarenbHOoe W BpallaTelbHOE JBHKCHHUE
TBEpHOro Teina. MOMEHT CHIbl OTHOCHUTEIBHO OCH BpauieHus. llnedo cuisl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

YcoBus paBHOBECHs TBEPAOTO TeEJIA.

YcroitunBoe, HeyCTONYMBOE, O€3pa3InNuHOE PAaBHOBECHE.

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

Jemoncmpayuu.

Y ciioBUst paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenenoBanre yciioBUM paBHOBECHS TBEPAOIO Telld, HMEIOLIErO0 OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coOXpaneHusn 6 MexaHuxe.

Nmnynbsc MaTeprualibHOM TOYKH, CUCTEMbI MaTepUAIbHBIX TOYEK. L{eHTp macc
CUCTEMBbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M UBMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

MomeHT umiynbca mMarepuanbHOM TOuku. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

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

MOoIHOCTH CUJIBI.

Kunernueckass 3Heprusi MaTepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOW YHEPTUU MATEPUATIBHOU TOUKHU.



[loreHnManbHple W HENOTeHUMANbHbIE Cuibl. [loTeHnmaneHass >SHeprus.
[TorenuunanbHast sHEpTUs ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mone. [loreHmumaneHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE Iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThsd KocMUYecKasi CKOPOCTb.

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

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHyu Ui MACAIBHOM JKUJIKOCTH KaK CIEICTBHE 3aKOHA
COXPaHEHUS MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA IHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHWE Ha
KOHBKax.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHne sHepruM Tejia Mpu COBEPIICHUN PaOOTHI.

B3auMHbIe mNpeBpalieHUs] KUHETHYECKOM W MOTEHUHAIBHON SHEPIHi IIpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

M3mepenne nMiryiibea Teia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIEHCTBUH.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHJIBI
TpEHUSI.

Onpenenenue padbOThl CWIIBI TPEHHUS TPH JIBMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznea 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXEHUSI MOJIEKYJsipHO-KMHeTnYeckon Tteopuun (MKT), ux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBMKEeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monemm CTpOeHHs Trasos,
KUAKOCTEH M TBEPIABIX TNl U OOBSICHEHHE CBOMCTB BEUIECTBA HAa OCHOBE ATHX



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

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

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YaCTHULBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. Ao6comoTHAs
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omporneccsl B
UJeabHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIOy [JaBJIEHHEM U  CPEIHEHM KUHETUYECKOW  3Heprueu
NOCTYINATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
YPaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH HICATBHOTO Ta3a).

CBsi3b a0COIOTHON TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEH
KMHETHYECKOW SHEPTUEN MOCTYNATEIbHOIO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHH4eCcKre YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOIO JIBUKEHUS.

HNuddysus sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJEKyJI.

Mopnenu KpucTauIn4ecKuX peméToK.

HabGnrogenue u nuccieqoBaHue N30IpOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBanue mpouecca yCTAaHOBJIEHMS TEIUIOBOIO PaBHOBECHUS IIPH
TEIJI000MEHE MEXITY TOpsSUYEil U XOJIOAHOU BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJIMHAMUYECKON CUCTEMBbl. BHeNIHNE 1 BHyTpeHHUE napaMeTpsl. [lapamerpsl
TEPMOJMHAMHUYECKON CHUCTEMbl KaK CPEJIHUE 3HAYEHHUSI BEJIUYWH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tepMmoauHamuku. (CaMONpou3BOIbHAA — peJakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMWI:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEU SHEPTUU OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOILECCHI.

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

Temnonepegaya  kKak  crnoco0  M3MEHEHUsS  BHYTPEHHEHW  SHEpPruu
TEPMOJMHAMHUYECKONM  cucTeMbl 0Oe3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YaelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelleCcTBAa. YpaBHeHHMe Maiiepa. YnenpHas TEIUIOTa CrOpPaHHUs
TormBa. Pacuér konuuecTBa TEIUIOTHI Npu  Temionepenadye. I[lonstue o0
aanabaTHOM IpoIiecce.

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

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs afanabara. AGCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJAMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TepeiaTh TEIIOTY OT 00Jiee XOJIOAHOTO Telia K 0ojiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHume! gecTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH Cpe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3ENbHBIM U KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
WCIIOJIb30BaHUEM TETUIOBOTO HACOCA, YTUIIU3AIUs OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTHUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadaTuyecKoM pacIIupeHUN.

Bo3nymHoe orauso.

CpaBHeHUE YAETBHBIX TEIUIOEMKOCTEH BEILIECTB.



CriocoObl M3MEHEHUST BHYTPEHHEN DHEPTUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenmenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro npouecca.

N3ydeHre B3aMMOCBA3U DHEPTHM MENKMOJIEKYJSIPHOTO B3aUMOJCHCTBUS H
TEMIIEPATYPbI KATICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHmeHcamms. lcmapeHne W KumleHue. Y AelbHas
TEIJIOTa Mapoo0pa3oBaHUA.

HacblllieHHbIE W HEHAacChIlleHHbIE Mapbl. KadecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH M JABJIECHUS HACBIIMIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammnueckue u amopubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBieHne W KpucTamM3auusa. YJIeJbHAas TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

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

TemoBoe pacimmpeHue XKUAKOCTEH W TBEPIBIX Tel, 00BEMHOE U JIMHEWHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUHUHA
TEIJIOBOTO paclIMpeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEprun B Pa3zoBbIX MEPEX0ax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspkeHHE. Koda(phuIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumsipasie siBinenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

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

Hemoncmpayuu.

TermioBoe pacipeHue.

CBoiicTBa HACHIILICHHBIX TTAPOB.

Kunenune. Kurnienue mpy noHM>KEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumnsipasie siBIeHuUs.

Mopaean HEHBIOTOHOBCKOU JKHUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IJIABJICHUS JIbJA.

N3ydeHne CBOMCTB HACBIIICHHBIX MTApPOB.

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

N3mepenne ko3 duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOxra.

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

Pa3znen 4. JiekTpoauHamMuKa.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHil 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTAPHBIN JJICKTPUYECKHM 3apsii. 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsna.

B3aumoneiictBue 3apsaoB. Toueunsie 3apsaabl. 3akoH Kynona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsok€éaHocTh  anekTpuueckoro  mnoiia.  [IpoOubiid  3apsa.  Jluauwm
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MoJsA. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[loTeHIMAIBHOCTD DJIEKTPOCTATHYECKOTO ITOJsA. Pa3HOCTh NMOTEHIMATIOB U
HanpspbkeHue. [loteHinumaneHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJTHOTO).

[IpuHIMIT CyNIEPIIO3UIIMN ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKeHHOro mo o0bémy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OecKOHEYHOM TUIOCKOCTU. KapTuHbBl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIHMAIBHBIX ITOBEPXHOCTEN.

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

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



Konpencarop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COeqMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHE 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
ANEKTPOMETP, DIEKTpOCTaTHUECKas 3allluTa, 3a3eMJICHHE dJIEKTPONpUOOpPOB,
KOHJIeHCaTOphl, reHepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3APSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U ICUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJI 3apKEHHOTO0 KOHJIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

OueHka cuil B3auMOJEHCTBUS 3apSyKEHHBIX TET.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydeHnne npoTekaHusi TOKa B LEMU, COJACPHKAIIECH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEIOBATEIILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsaa KOHIAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcioBusl CymecTBOBaHUSL ITOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOYHMKH
toka. Hanpsikenue U u DJ1C é.

3akoH OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE COIPOTHUBJICHUE. 3aBUCUMOCTh COIPOTHUBJICHUSA
OJHOPOJIHOTO MPOBOJHUKA OT €ro JUIMHBI M IUIOIIAAW MONEPEYHOTO CEUCHMUS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

[TocnenoBaTenpbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE MTPOBOJHUKOB.
Pacuér pazBeTBIEHHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.



Pa6ota snekrpudeckoro Toka. 3akon [xoynsi—Jlenua.

MONIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAENsieMas Ha
pe3ucTope.

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANpPSDKEHUSA I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIAH MOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJIC. KopoTkoe 3amMbIKaHHE TalbBaHUUECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUSI.

CrnocoObl coelMHeHHns UCTOYHUKOB Toka, DJ1C GaTtapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yAaenbHOr0 CONPOTUBRIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSDKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3sMepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Uccnenoranne 3aBucumoct IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MpU KOPOTKOM 3aMbIKaHHH.

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

HccnenoBanre 3aBUCUMOCTH MOJIE3HONM MOLTHOCTH MCTOYHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3uunvix cpeoax.

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



DnexkTpuyecKuil TOK B Bakyyme. CBOMCTBA 3EKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass W TpUMECHass  IPOBOJAUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJIEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrtponn3. 3akoHbl Dapanes 1 dIEKTPoIn3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuyneie TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, AJIEKTPOHHO-JIy4eBas TpPyOKa, NOJYNPOBOJHUKOBBIE NPUOOPHI: JTHOJ,
TPAH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, pAaPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTD COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXaA.

CpaBHEHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKyMm.

HaGmronenue snexTposusa.

N3mepeHne 3apsaa OTHOBAIEHTHOTO HOHA.

HccnenoBaHue  3aBUCMMOCTH  COIIPOTHBIIEHHMSI  TEPMOPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CrnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYHMH, NPOBEpKA MPEIJIOKEHHbIX THIoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUYEHHYECKHH  DKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUYETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusie nonamus, C6A3aHHbIE C U3YUCHUEM MEN 0006 HAYUHOZ0
no3HanuA: SBJICHHWE, Hay4yHbId (aKT, rumoresa, (hU3MUecKas BEIWYMHA, 3aKOH,



Teopusi, HaOIIOJCHHE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPENIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE MPUOOPHI, IU(pOBast 1abopaTopusl.

Mamemamuka: pemieHUe CUCTeMbl ypaBHeHHMH. JIuneilHas QyHKIuS,
napaboia, runepOosna, ux rpaguku U cBoicTBa. TpUroHOMETpUUYECKHE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 MX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKpYXarouleill cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIsl BBIPAOOTKM «TEIJIOBON» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYII,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHIECKAS AUCCOIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eocpaghusa: BnaxxHOCTh BO3/1yXa, BETPhl, 6apoMeTp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJNb30BAaHHMEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOJIh30BAaHNUE 3aKOHOB COXpaHECHHS
MEXAaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, ObITOBOW XOJOJUJIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJly4YE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsAHbIE JIAMITbI, TOJIYIPOBOIHUKOBEIE MPUOOPHI, TaTbBAHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHamMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHUE 3apsHKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cusl Jlopenna.

MaruautHoe nosne B Bemectse. DeppoOMarHeTuky, rnapa- U JIMaMarHeTUKH.



TexHu4eckue yCTpOMCTBA M TEXHOJIOTUYECKHE TMPOLECCHI: IMPUMEHECHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AIIEKTPOABUTATEND SIKOOU, YCKOPUTENHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KaptiHa 7uHMA  MHAYKOUM  MAarHATHOTO  MOJS  IOJIOCOBOTO |
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

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

B3anmoseiicTBue JByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JevictBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnronenue nBUAKEHUS MMy4YKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENUCTBUS ANEKTPOUZMEPUTEIBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

HccnenoBanre MarHuTHOTO TOJI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexmpomazHumnas uHOYKYus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOM uHAYKuuu Dapanes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B 1I€MH TOCTOSTHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHeprusi MAarHUTHOTO TOJISl KATYIIIKU C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpPONCTBA M TEXHOJOTMYECKHE MPOLECChl: HMHAYKIMOHHAS
Me€4Yb, COJICHOW/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUN B MArHUTHOM M0JIE
3emu.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

Uccnenosanne 3aBucumoctd OJIC UHAYKIUM OT CKOPOCTU W3MEHEHUS
MarHMTHOTO MOTOKA.



IIpaBuio Jlenna.

[TaneHue MarauTa B alIOMUHUEBON (METHOMN) TPyOeE.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBbI TOKA B LEIIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaAKMUKyM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

Onpenenenne MHIAYKIUA BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanre sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koyiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTUuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmutyna U ¢asza kojebanuil. CBsI3b aMIUITUTYbI KOJEOAHUN HCXOMHOU
BEJIMYMHBI C aMILTUTYIaMU KoJieOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora koneOanuid. Ilepron ManbiX CBOOOIHBIX KOJieOAHMI
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux Kojaebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

TexHruuecKue yCTpONUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaCHl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABYKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHUOJA MaJIbIX KOJieOaHUIl rpy3a Ha HUTU OT
aAMILTATY/IBI.

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

UccnenoBanue koyneOaHWN Tpy3a Ha MACCHUBHOM MpPYXHHE C UEJIbIO
dhopMupoBaHUsI MPEICTABICHUN 00 HICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOAHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanue BoIHYKIECHHBIX KOJCOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.



W3mepenue mnepuona CBOOOIHBIX KOJIEOAHHN HUTSAHOTO M MPYKUHHOTO
MasiTHUKOB.

M3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ K0JeOaHNl Ha yIIPyTrOM IMO/BECE.

M3yyeHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUH B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXaIONINX KOJIeOaHUH.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJIHBIE 3IIEKTPOMAarHUTHBIE KOJICOAHUS B
ucanbHOM KoJsiebatenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUTMTYJOM CHIIbI TOKA B KOJI€0AaTeIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJE0ATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHWS NpU PA3IMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LI€NM CHUHYCOMJAIBHOIO IEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. IlpomsBonactBo, mnepegaya U MoTpeOIeHUE
IIEKTPUYECKON SHEPTHH.

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

TexHUYeCcKue yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMIUX JIEKTPOMATHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbiHyX1IeHHbIE CUHYCOUJaIbHbIE KOJIEOaHUS.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CTpoiicTBO U MPUHIMI AEUCTBUS TpaHCPOopMaTopa.



Mopens nMHuM 3IEKTpOoIIepeIadn.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3yuenue tparncopmaropa.

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

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B IIETIH TIGPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacmpoCTpaHEHHs] W JJIMHA BOJIHBL.
CBolicTBa MEXaHWYECKHUX BOJH: OTpPaXKCHHE, MPEIOMJICHUE, WHTEePhEpEHIUS |
TudpaKIms.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsiI3HEHUE OKPYKAOLIEN CPEBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS M3ITyYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumnast oprieHTaIMs BEKTOPOB B AJIEKTPOMAarHUTHOW BOJIHE.

CBolCcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHuEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIMOCBA3M U TEIEBUICHUA. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIBI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yJIbTPa3ByKOBas IMATHOCTUKA B TEXHUKE U MEJIUIIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HaOmronenue otpakeHust U peJIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nntepdepenunu n qudpakiiy MEXaHUYECKUX BOJIH.

AKYCTUYECKHUI pE30HAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHHE.

HaOmronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
pesioMJICHUE, TOJspU3anus, Tudpakiys, UHTephepeH .

Oo6napyxeHue nHGPaKpacHOTO U yIbTPaPHOIETOBOTO U3TyUCHHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEWHOE pacnpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHus1 cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIOTHBIN MMOKa3aTelb
npeiaomiieHus. OTHOCUTENBHBIN MMOKa3aTelb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH INPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUSL.

ColOuparome u pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTOSIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsIHUS TOHKOM c(epruyeckoil JHH3bl OT €€ F€OMETPUM U OTHOCUTEIBHOTO
MOKA3aTes MPETOMIICHUS.

®opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpsMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. ['Ma3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kimaccmyecknx
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
INIABHBIX ~MaKCMMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuszanus csera.

TexHudeckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeaomMiieHus CBETa.

HaOnronenue noJiHoro BHyTpeHHEro oTpaxkeHus. Mojieinb CBeTOBO/1a.

HUccnepoBanne Xojia CBETOBBIX ITYYKOB YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepeninm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHON PEIETKH.

Habnronenune nudpakimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
pUMEpPE KUJIKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIMH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IJIOCKOTO 3€pKayia v JIMH3HI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 OJISIPU3AIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3JIyYEHHUS Ha ABYX LIETAX.

HaOmronenue aucnepcun.

Hab6mronenue u uccnenoBanue AUQPPakImOHHOTO CIIEKTPA.

N3mepeHnune IMHbBI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AU(PPAKIUOHHOM
PELIETKMY.

Pa3zges 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

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

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. [IpeoOpazoBanust  JlopeHia.
YcioBue npuYMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKpAIICHUE JJIHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsI3b MaccChl C SHEPrUel U UMITYJIHLCOM PEITUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOSI.



TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOILIECChl: CIIYTHUKOBbBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YACTHIL.

Y4eHNYeCKUH IKCIIEPUMEHT, JIA0OpAaTOPHBIEC PAOOTHI, MPAKTHKYM.

OnpeneneHue MMIyJbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (10
dboTorpadusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBEeCHOE TEIJIOBOE M3IIy4YeHHE (M3IydeHHE aOCOIIOTHO YEPHOTO Tela).
3akoH cMmemieHus Buna. ['unoresa [1naHka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dorordpdext. Oneitel A. I'. CronetoBa. 3akonbl hoTodddexra. YpaBHEHHE
OunmTerHa 11 Gpororddexra. «Kpacunas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJIEHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawolryto moBepxHOocTh). Ombitel I1. H.
JleOenena.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoird. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3aluu JABWXKylIelcsa vactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTaIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eitzendepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTodnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHeUHas Oarapes,
CBETOJUOI.

Jemoncmpayuu.

®oTor(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

UccnenoBanne dhoTope3ucropa.

N3mepenune nocrossaHoM [11anka Ha ocHOBE HcciieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs aTtoMma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynater bopa. M3nyuenue u moromieHue GOTOHOB MPHU MEPEXOE aToMa
C OZJHOTO YPOBHsI DHEPI'UU HA IPYIOM.



Bunbl cnektpoB. CrieKTp ypOBHEHN 3HEpruM aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

Habnrogenue IMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

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

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaauMoakTWBHBIE HM30TOMNBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOUIETO M3Iy4YCHMs. BIusHME pATMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN POH n3nydenus. Jlozumerpus.

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

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

Mertonasl perucTpaliy U UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHII.

OyHaaMEHTaJIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI UM JICNITOHBI.
[IpencraBnenne o CtangapTHO Moaenn. KBapk-TitooHHas MOAENb aApPOHOB.

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

EanHcTBO u3nuecKkoi KapTUHBI MUpA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHas TOMOorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npAKmMuKym.

HccnenoBanne TpekoB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHHUEM.

Pasznen 8. DieMeHTHI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTUs acTpoHOMUU. [IpuKIIaHOE U MUPOBO33PEHUECKOE 3HAUEHHE
actpoHomuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TMPUPOIBI
KOCMHUYECKUX 00BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUN. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEAaTMOC(EpHast aCTPOHOMUS.

Bun 3Bé3gHoro Heba. Co3Besnus, SpKue 3BE3MBI, IUIAHETHI, WX BHIUMOE
JIBUKCHUE.

CosiHeuHas cucTema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CotHIA U 3BE3]I.

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

Mineunsiii [lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue CoyHUA B
[Namaktuke. Tunel ranaktuk. Paguoranaktuky u kBasapsl. UEpHBIE ABIPHI B SApax
TraJIaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUEeHHUE.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJIOKECHHSI HeOSCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TyMaHHOCTEM W 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil NPaKTUKYM.

Cnoco0bl n3Mepenus: (U3NYECKUX BEIUYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUHN (PU3MYCCKUX BEJIMYMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHUUYECKUUA  HKCICPHUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

Oo6o01maromiee NOBTOPEHUeE.



O0o061menre U cucTeMaTu3alus CoAep)aHusl pa3fenoB Kypca «MexaHukay,
«MomnexynsipHasi pu3MKa U TEPMOAUHAMUKA», «DNEKTpoanHaMuKay, «Konedanus
U BOJHB», «OCHOBBI CHENHAIBHON TEOPUM OTHOCUTEIBHOCTHY, «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku U acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIbHON M ATHYECKOH cepax NedaTeIbHOCTH YeIOBeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CUCTEMATH3UPYIOIIEH, OOBSICHUTEIbHOW W  IMPOTHOCTHYECKOW  (yHKIUN
bu3nyeckoil Teopuu, posib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3MYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3M.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHa B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OUOJIOTUH, XUMUH, T€Orpauu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO008 HAYUHO20
nO3HaHuA: SBJICHHWE, Hay4yHbId (DAKT, rumnoresa, (pU3MUYECKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOBas J1adbopaTopusl.

Mamemamuka: pelUIeHUE CUCTEMBl YpaBHEHHWW. TpPUTOHOMETPHUYECKHUE
(yHKUHMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECCTBO. BEKTOpPBI M MX NPOEKIMU HA OCU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTAapHBIX (GYyHKIUNA. [Ipu3Haku mOMOOMSI TPEYTrOJHHHUKOB,
oTpeiesIeHHEe TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpOJE, KoyeOaTeabHbIC
JBWKEHHUS B JKABOM MNPHUPOJIEC, IKOJOTMYECKHUE PHUCKU TIPUA IPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUIIMHE, ONTUYECKUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsl CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON PpEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

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

Texnonozusa: TPUMEHEHHE ITOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
AJIEKTPOJBUTATEND SIKOOM, TeHEepaTop MEPEeMEHHOT0 TOKa, WHAYKIIMOHHAS IeYb,
JIMHUM JJIEKTPOIIEpenay, 3JIEKTPOJABUTATEIb, Paaap, PaaIuOIPUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKHHOHHbIﬁ armapar, BOJIOKOHHAA OIITUKA, COJIHCUHAA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACpHas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI ee pas3sBUTHA.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszuka»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH O0YYarOIINXCsI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTb  TPAXJAHCKOM  TO3UIMM  OOYYaloIIeTocsl  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIIecTBa, Y4yacTBOBaTb B CaMOYIpaBlieHMH B  00pa3oBaTesbHOMN
OpraHu3aluy;

e YMEHHE B3aUMOJCUCTBOBaTh C  COLMAJIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHM C UX (PYHKIHUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUKCHUSIM
POCCUHCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(opMUpPOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, TUUECKOTO MMOBEICHMUS,;

e CHOCOOHOCTH OLICHMBATHh CUTYAIUIO U MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOT0 BOCIIMTAHMS

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

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K pa3IMUHbIM chepaM mpo(ecCHOHATBHON AESITEIBHOCTH, B TOM
YUCJE€ CBS3aHHBIM C (U3UKONW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOpP Oymaymiel mpodeccuu M peain30BbIBATh COOCTBEHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTi GU3HKHU HA TPOTSHKEHUN BCEH KU3HH.

IKOJIOI'NYECCKOI0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI00AIBHOIO
XapaKTepa SKOJOTUYECKUX MPOOIIeM;

IUIAaHUPOBAHUE M OCYIICCTBJIICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIeH YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmNbITa AESATEILHOCTH IKOJOTUYECKON HAmpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM M0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O MIO3HAHUSA:

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

OCO3HAHWE IEHHOCTH HAy4yHOH AEsTENbHOCTH, FOTOBHOCTh B IpoLEcce
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBnie Jjornueckue a1eiicTBUA:

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

ONpPEAEATh LENU ACATEIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH UX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHAIN3a UMEIOLTUXCS
MaTepPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€SITEIIBHOCTh, OIICHUBAaTh COOTBETCTBUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajgbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaenoBarejbCcKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznueckoil HayKu;



BIAJCTh  HAaBBIKAMU  y4€OHO-UCCJIEAOBATEIIbCKOM W MPOEKTHOM
NEATeTLHOCTH B 00JacTH (PU3KMKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY TIOMCKY METO/JOB peIIeHusT 3amad  (pU3UIECKOro
coAep>KaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METOJAO0B ITO3HAHUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3INYHBIX YICOHBIX
CUTyalllsiX, B TOM YHCJIC MPU CO3aHUU YYCOHBIX MPOEKTOB B 00JACTH
bu3uKy;

BBISIBJIATh NPUYMHHO-CJIC/ICTBEHHBIC CBSI3M M aKTyaJW3UPOBATH 3ajady,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUThb AapryMEHThl IS
JI0OKa3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh TMIOJYYEHHBIE B XOJI€ pEIICHUA 3aJa4d Pe3yJIbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOM
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUH (QUBUKH;

JlaBaTh OIICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPHUOOPETEHHBIN OIIBIT;
yMeTh TEPEHOCUTh 3HaHHSA TI0 (U3MKE B MPAKTHYECKYIO OO0JaCTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTHHAJIBHBIC IMOJIXO/bI U PEIICHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIIHE aTbTCPHATUBHBIC PEITCHHUS.

Pabora c nndopmanueii:

BJIAJE€Th HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOTO COIAEPIKAHMS
U3 HWCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOWUCK,
aHalli3, CHCTEMAaTU3allMi0 M HUHTEPIpPEeTalni0 MHPOPMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HH(POPMALINK;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTM B  PEIIEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CcoOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, PEeCcypcocOepeKeHusi, MPaBOBbIX MU
ATUYECKUX HOPM, HOPM UH(OPMAIITMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B PAa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHWs WHGOPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY IPEICTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe NeHCTBHA:



OCYIIECTBISATh OOIIEHHE Ha YypoKax (U3UKH U BO BHEYPOUHOM
NEeATEIbHOCTH;

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

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMATh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHJIHOH U
UHAMBUYAJIbHON padoThI;

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

OPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeeniaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIa/Ja M KaKJOr0 y4YaCTHHUKAa KOMAaHIbl B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIE IPOEKTHI, OLEHUBATH HUAEH C NO3WLUUU HOBHU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBIATH  TBOPYECTBO U BOOOpakeHHUE,  OBITH
UHUINATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

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

CaMOCTOSITENIbHO COCTAaBJIATH IJIAH PEUICHUS PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHHUS MPAKTUYECKOH padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MIPEANIOYTCHUM;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTPOJIb, SMOLMOHAJbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTb KOPPEKTUBBI B JICSITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HAaBBIKAMH TIO3HABATEIbHOM pediIeKcMr Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pediekcuu sl OICHKA CHUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPHUHUMATh PEUICHUS MO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PEe3yJIbTATOB
JIEATEIILHOCTH;

MPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU aHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YyIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y O0O0y4YaroIIUXCs

COBEPIIECHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWS,  BKJIKOYAIOLWIErO0  CIOCOOHOCTh  IMOHUMAaTh  CBOE

HYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
AMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHUE, CIOCOOHOCTh aJanTHUPOBATHCS K
OMOITMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHUIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHHWMATh AMOITMOHAIBHOE
COCTOSIHUE JPYTHX, YYWUTHIBATh €ro TPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBAThH
OTHONIICHHUS C APYTMMH JIIOJbMH, 3a00THTHCS, TPOSBISITH WHTEPEC H
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonmy oOyuenus B 10 knacce mpeIMETHBIE pe3yNbTaThl HA YIrIyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOHM, COIMAJIbHOM M OTHYECKOM cdepax AedaTebHOCTH
4eJIoBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OINUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUN  (QU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (PU3UUYECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLUMaIbHAas cHUcTeMa OTCYETa, abCONMIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TmMajJieHue, abCoMIOTHO Yymnpyras naedopmanus, adbCOIIOTHO
yIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTU
U TBEPAOro (KPUCTAILIMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE JJIEKTPUUECKOE TI0JIE;

pa3nuyarh yCioBUS (TpaHMIlbl, OOJACTH) MPUMEHUMOCTH (DUINUECKUX
3aKOHOB, TOHMUMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKHUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATUKH PABHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH W TEepeMeElIeHUs,
3akOHbl HprOTOHA, npUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPIruM, CBSI3b PAOOTHI CUJIBI C MU3MEHEHUEM MEXaHWYECKOW JIHEPTHH,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM HCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYyJbca U
MEXaHUYECKON SHEPruHr, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojokeHHs MKT wu 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKY (CBSI3b JIABJICHHMS] HWJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOU HDHEPrUEr TEIJIOBOTO JBWIKEHUS W KOHLIEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHENM KHUHETUYECKON
DHEPrUEN TEIJIOBOIO JIBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
ra’a ¢ KOHLEHTpalUWEeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH



COXpaHEHUs SHEPIHHM B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCIOIb30BaTh
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI JIEKTPOJUHAMHUKHU (3aKOH COXpPaHEHUs
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH Ba)KHBIE COOTHOILIEHUS: 3aKOHbI OMa g ydacTka
UenyM W JJId 3aMKHYTOM BJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apaznes A1 31eKTpoIn3a);

ONKCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUSA, HCIONb3ysS BETUYHMHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC TEJIA U CUCTEMBI TEN, CHUJIA,
MOMEHT CWJIbI, JaBJECHUE, IIOTCHUUAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas dSHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
DHEPrus B3aMMOJEHCTBUS Tena ¢ 3eMi€éil BONM3M €€ MOBEPXHOCTH,
SHEprus ynpyrod nedopmanuyd NPYKUHBI, KOJMYECTBO TEIUIOTHI,
aOcoyIOTHAsl TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACaJIBbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpHOrOo TENMIoBOrO
JBUTATEJIS; AIEKTPUUECKOE T0JI€, HAPSHKEHHOCTD 3JIEKTPUYECKOIO MOJI,
HaIPsHDKEHHOCTh TIOJIS1 TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo IIapa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYLIAs CWja, Cwia  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, JJIEKTpUYecKas EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LIENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO OIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SIBJIICHUIA:
MEXaHUYECKOE [IB)KEHUE, TEIUIOBOE JIBUKEHHE 4YacTUI[ BEUIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXeHHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIN3aLUsl, HAlIPaBICHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsKEHHOTO TPOBOIHUKA;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3HUECKON BETMYUHBI OT
IpyrOM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYHPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MYECKMX BEJIMYMH B BUJE TpaPUKOB C YYETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, 1€J1aTh BBIBOJBI 10 PE3YJIHTATAM
UCCJIEI0BAHNUS;

IPOBOAUTH KOCBEHHBIE HM3MEpPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIIOTHBIE U
OTHOCHUTEJbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEITIOKEHHON TMIOTE3bL: MIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
IIOJIyYCHHBIE PE3yNbTaThl M J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0ro1aTh mpaBuiia 0€30MacHOro Tpy/la IpU MPOBEAECHUH HCCIEI0BaHUN
B paMKax ydeOHOro OJKCIHEpUMEHTa, IMpakTUKymMa U  y4eOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJlaHHOM
(u3MYEeCcKO MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (U3MYECKOW MOJENH, OTBEYAIOIIeH TpeOOBaHUAM 3a1auH,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W  IOCTYJAThI
¢uznyecKux TEOpUl NpH MCHOIB30BAaHUM MATEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJANUTh pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBAaTh pE3yNbTaTbl W KOPPEKTHPOBATH METONBl PEUICHUS C
Y4€TOM IOIYUEHHBIX PE3YyJIbTATOB;

pemarh KayeCTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHUM U3
pa3HbIX pa3leioB Kypca GU3MKH, a TaKyKe UHTErpalluy 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PacCyKJIEHUI ¢ ONOPOIl HAa N3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3HYECKUe SIBICHUS;

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

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUWCKMX M 3apyOEkKHBIX YUEHBIX-
(U3MKOB B pa3BUTHUE HAyKHU, B OOBSCHEHUE IMPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBAThH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJOBEeKa, CBA3AHHOM C (PU3MUECKMMHU NPOLECcCaMu, C
MO3UIINH AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAK)KE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIO
00I11eCTBa;



OPUMEHSTh pa3jnyHble crocoObl paboThl ¢ MHpOpManKel (HU3NIecKoro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOUCKA, NepepalOTKU U TNPEbsBICHUA Y4YEOHOH H
HAyYHO-MIOMYJISIPHON MH(OpMAaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uHpOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPUTHYECKU
aHAM3UpOBaTh  MOJy4daeMmMylro  HMH(pOpMamMio W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE yYMEHUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEAEIATh AEATEIbHOCTD
B HECTaHJIAPTHBIX CHUTYyalMsX, aJIeKBAaTHO OIICHWBATH BKJIAJ] KaXJOrO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE pAaCCMAaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESITENbHOCTU IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpuUIIs.

K xoniy oOyuenuss B Il knacce npeaMeTHbIC pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHUMAaTh pPOJb (U3MKK B  DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
COLIMAJIbHON M 3TUYECKON cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4yHON KapTHHE MUpa, pOJib aCTPOHOMUU B
NPaKTUYECKOM JIESITEIbHOCTM YeJOBE€Ka W JaJIbHEWIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (Pu3ndeckoit Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
bu3uKky, poib (puznyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTHHE MHUpaA, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAY4HbIX MPEICTABICHUI O IIPUPOJIE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKux Tel H
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJI, TApMOHUYECKUE KOJeOaHusl, MAaTEMaTUYECKUN MasiTHUK,
WJICAJIbHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJie0aTeNNbHbBIN KOHTYp, TOHKas JTUH3a, MOJIeIel aToMa, aTOMHOTO si/jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIACTH) MPUMEHHUMOCTH (PUIUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBICHATH AJICKTPOMATHUTHBIC MPOIECCH M SBICHUA,
UCIOJB3Y OCHOBHBIE TIOJOKEHUSI U 3aKOHBI DJJIEKTPOJUHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsja, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE JJIEKTPUYECKOM IEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBI  TOKa,  TOCTyJaThl  CHEIUAIbHOH  TEOpUU
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, HCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHA  Is
dororddexra, mepBeld U BTOpod mocTynarsl bopa, mpuHIUI
COOTHOIIIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN U DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE MPOIECChl M SIBJICHUS, UCMOJB3YsSl BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAT 3JIEKTPOCTATHYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrusi MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJHAs DJHEPTUsl,
SHEPrusi MOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAl AlIpa, SHEPTHUSI CBA3U S1pa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWs  (PU3NYECKUX  SIBIICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIEpPCUs, TOJHOE BHYTPEHHEE OTpa)K€HUe,
dbotoanekTpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHIUIBI CIEKTPATLHOTO
aHanu3a u padoThI Ja3epa;

OMPENEIIATh HAMPaBJICHUE WHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMrniepa u cuiibl JIopeHna;

CTPOUTH M300paKeHUE, CO3aBaeMOe IIIOCKUM 3€pKajioM, TOHKOM JIMH30,
Y PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3HAX, B 3BE3JHBIX CUCTEMAX, B MEKIaJAKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] M BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pE3yibTaThl TMOJYYEHHOH 3aBHCHUMOCTH



¢uznueckux BeIMYMH B BHAE TpadukoB C y4€TOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHWH, JelaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCJIEI0BAHNUS;

IPOBOJNTHh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCOJIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: IJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IIOJIyYEHHBIE PE3yJbTaThl U JENlaTh BBIBOJ O CTaTyce MperIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYYEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOTo Tpyla IpU MPOBEACHUH HCCIeT0BaHUN
B paMKax yueOHOro »HKCHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00pPaTOPHOro 000pyAOBAHMS;

peuiath pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKO MOJENbI0: HAa OCHOBAaHMU aHajiu3a YCJIOBHS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHSAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NYECKUX TEOPUN
IpU HUCIOJB30BAHUM MAaTeMaTHYECKUX METOJOB pEIICHUA  3ajad,
IPOBOJUTH PACUETHl HA OCHOBAaHWU UMEIOIIUXCS JaHHBIX, AHAIU3UPOBATH
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUETOM IMOIYYEHHBIX
pE3yJIbTaTOB;

pelath KayeCTBEHHbIE 3a7aud, TPEOYIOLIMe NPUMEHEHHUs 3HaHWM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpallii 3HAaHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATh JIOTHUYECKYIO
LEMOYKY PACCyKJIEHUI C ONIOPOIl HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (hU3UYECKUE SBICHUS;

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

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBaTh U OLEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MUECKUMH MpoLeccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIOIB30BAaHUM, a TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKEHUN



HAyKM W TEXHOJIOTMM JJis JajbHEHIIero pa3BUTUS UYEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jnyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUIECKOTro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HWH(MOPMAIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TMPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMalK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(OpPMAIIUY;

IPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4E€OHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B Tpynme C HCHOJHEHHEM pa3IUYHBIX COIMAIBHBIX pPOJIeH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIAT ACATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHWBATh BKJIAJ KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEUICHHE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALUIO K Oyaymied nmpodeccnoHalbHON JesTeNbHOCTH 1O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.
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n/n NMpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pasznen 1. HAYUHBIM METO/ ITO3HAHUS ITIPUPO/IBI
. bubmuorexa [JOK
11 Hayunslii MeTO O3HAHUS TPUPOIBI 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 6
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kutiemaritka 10 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22 Auramika 10 https://m.edsoo.ru/f16b68d7
" bubnuotexa [JOK
23 CratiiKa TBEPIOTO TENA > 1 https://m.edso0.ru/f16b68d7
bu6mmoreka [JOK
2.4 3aKOHBI COXPAHEHUSI B MEXAHUKE 10 1 httos://m.edsoo.ru/fL6b68d7
Hroro no pazneny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
. bubnmnoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 httos://m.edsoo.ru/fL6b68d7
bu6mmoreka [JOK
3.2 Tepmoannamuka. TeroBbie MaITMHBI 20 1 https://m.edsoo.ru/fL6h68d7
3.3 ArperatHble cocTosiHUS BenlecTBa. Da3oBbie 14 1 bubnmoreka [JOK




EPEXOIBI https://m.edso00.ru/f16b68d7
Hroro mo pazneny 49
Paznen 4. JIEKTPOJAUHAMUKA
bubmuorexa [JOK
41 ueKTpiieckoe noje 24 https://m.edsoo.ru/f16b68d7
. . bubmuorexa [JOK
4.2 IToCTOSTHHBIN 3JIEKTPUYECKHUIA TOK 24 httos://m.edsoo.ru/fL6b68d7
bubmuorexa [JOK
4.3 ToKH B pasIHHEIX cpesiax 6 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 54
Pa3znen 5. PUBMYECKU TIPAKTUKYM
. bubmuorexa [JOK
o1 DusiHeckHit NpaKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmoreka [IOK
PesepBHoe Bpems 10 https://m.edso00.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne ni/m P Konrposbnble IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznea 1. 3JIEKTPOJANHAMUKA
bubmuorexa [JOK
11 MarmrHoe noze 14 https://m.edsoo.ru/39859¢f1
bubmuorexa [JOK
12 IICKTPOMAHHTHAS HH Ay KLUHS 13 1 https://m.eds00.ru/39859f1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJTHbBI
bu6mmorexa [IOK
2.1 MexaHudeckue KojecOaHus 10 https://m.edsoo.ru/39859¢f1
bu6mmorexa [IOK
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edso00.ru/39859f1
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' BOJIHBI https://m.eds00.ru/39859¢f1
bu6mmorexa [IOK
2.4 2 1
Onika > https://m.eds00.ru/39859f1
Hroro 1o pasneny 60

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuosst CTO

5

1

bu6mmorexa [IOK
https://m.edso00.ru/39859ef1

Uroro no pazgeny




Pa3znesn 4. KBAHTOBASA ®U3UKA

4.1 KopnyckyIsipHO-BOJIHOBOH Ayaanu3M 15 bubmorexa OK
' PHYCKYAP Y https://m.eds00.ru/3985%f1
bu6mmoreka [IOK
4.2 Pusnia aToma S https://m.eds00.ru/3985%f1
43 ®du3uKa aTOMHOTO S/Ipa U SJIEMEHTapHBIX 5 bubmuorexa [JOK
' YaCTHIL https://m.eds00.ru/39859¢f1
Hroro mo pazueny 25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmorexa [IOK
5.1 DNEeMEHTHI aCTPOHOMUU U acTpOPU3UKU 12 https://m.eds00.ru/39859ef1
Hroro no pazgeny 12
Pasnen 6. PUSHUECKHM MPAKTUKYM
. bubnuoreka [JOK
61 USHECKHH MPaKTHIYM 16 16 https://m.edso0.ru/39859ef1
Hroro no pazneny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnoreka [JOK
' NeSITeIbHOCTH, TPUOOPETEHHOTO NPU https://m.eds00.ru/39859f1
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Wroro no pazueny 15
bubmuorexa [JOK
P 1
CICPBHOC BPEMA 0 https://m.eds00.ru/39859¢f1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 dusnka — pyHIaMeHTaIbHas HayKa O TIPUPOJIC 1 buGnuorexa [IOK
i K pHp https://m.edsoo.ru/1beef346
5 Hayunslii MeTO MO3HAHUS U METO/IbI 1 bubnunoreka LIOK
rccaea0BaHus GU3UYECKUX SIBJICHUI https://m.edsoo.ru/3a7fde29
DKCHEPUMEHT U TEOPHsI B MIPOIIECCE MO3HAHUS
3 npupoasl. Habmronenne 1 SDKCuepruMeHT B 1 buGnuorexa [IOK
PHPOZPL- P https://m.eds00.ru/34c49931
¢buznke
bubmmoteka IIOK
4 Crioco0bI u3Mepenus (GU3NIECKUX BEJIHUUH 1
P ¢ https://m.edsoo.ru/ca2def03
5 AOCOJIIOTHAsI U OTHOCUTEJbHAS TTOTPEUTHOCTH 1 bubnnorexa [JOK
U3MepeHuil PU3NYEeCKUX BETUUNH https://m.edsoo.ru/7f18fda3
MonenupoBanue B ¢pusuke. Ponb u mecto
5 ¢u3uku B GOPMHUPOBAHUU COBPEMEHHOM 1 bubmuorexa [IOK
Hay4YHOU KapTHHBI MUPaA, B IPAKTHYECKOMN https://m.edsoo.ru/eabbded1
JIesITeTbHOCTH JIFOJIeH
Mexannueckoe apmkeHne. Cucrema oTcuera.
bubnunorexa LIOK
7 OTHOCUTENBHOCTh MEXaHHYSCKOT'O IBIKCHUS. 1
https://m.edsoo.ru/e9a52f02
[Ipsimast 1 oOpaTHas 3aa4u MEXaHUKH
Pannyc-BekTop MaTepualbHON TOUKH, €TO
bubmmoreka [IOK
8 MPOEKIUU Ha OCH KoopauHaT. TpaekTopus. 1

[Tepememenue. Ckopocts. VX npoekuuu Ha

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




OCH KOOpJAHHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.

9 I'paduaeckoe onrcanue paBHOMEPHOTO bubmmorexa [JOK
P ) P P https://m.eds00.ru/89ba7190
MPSIMOJIMHEHHOTO ABUKECHUS
10 CnoxxeHue nepeMereHuii iU CKOpOCTeil. bubnmnoreka HOK
Pewenune 3anau https://m.edsoo.ru/761d18aa
HepasHoMepHoe aBmxeHne. MruoBeHHas
11 CKopocTh. Yckopenue. [Ipamoinnaeitnoe bubmmorexa [JOK
P ' p P https://m.eds00.ru/a99549a7
JBUKCHHE C TIOCTOSTHHBIM YCKOPEHUEM
12 I'pacdmueckoe onmrcanue NPIMOIUHEIHOTO bubmmoreka [JOK
JBUYKEHUS C IOCTOSIHHBIM YCKOPEHUEM https://m.edso0.ru/b7560bbf
CBoOogHOE TazicHre. Y CKOpeHrue CBOOOIHOTO
13 nageHus. 3aBUCUMOCTh KOOPAUHAT, CKOPOCTH buGnuorexa [IOK
‘ p » CKOP ’ https://m.edsoo.ru/f738109c
YCKOpPEHUS OT BPEMEHHU U UX rpauxu
14 JIBrokeHue Tena, OpOIIeHHOTO MO YIJIOM K bubnnorexa [JOK
TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe nuxenue. JIBuxeHue mo
15 OKPYKHOCTH. YTJIOBas U JIMHEITHAsi CKOPOCTb. bubnnorexa [JOK
IIepuon u yactora. LleHTpOCTpEMUTENBHOE U https://m.edsoo.ru/33196fbe
TOJTHOE YCKOPEHHUE
bubnunorexa LIOK
16 KontponbHas padota no teme "Knnemaruka"
P P https://m.eds00.ru/1242f32e
[TepssIii 3ak0oH HproToHA. IHEpUHanbHbIe
17 cucteMbl oTcuéTa. [IpUHIIMIT OTHOCUTENILHOCTH bubmmorexa [JOK
- pHiI B https://m.edsoo.ru/5a9e4a64
lNanunes. HennepumanbHble CUCTEMBI OTCUETA
18 Cuna. PaBHoelicTByIO1Ias cuiia. Bropoit bubnuoteka [JOK
3akoH Herotona. Macca https://m.eds00.ru/141d3837
19 B3aumogpeiictBue Ten. Tperuii 3akoH HeioToHa but6mmoreka [IOK




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

[Ipunnun cynepro3uiuu cui. Pemenue 3amnau

bub6nmoreka [IOK

20
Ha PUMEHEHKE 3aKOHOB HproTOHA https://m.edsoo.ru/bdf997fb
3aKOH BCEMHUPHOTO TATOTCHHS.
21 DKBHUBAJICHTHOCTh I'PABUTAIMOHHON 1 bubmmorexa [JOK
. P . https://m.edsoo.ru/9aba2b0a
WHEPTHOW MacChl
99 Cuna TSDKeCTH B YCKOpEHHE CBOOOTHOTO bubmmoreka [JOK
MaJICHUS https://m.eds00.ru/22757f26
JIBmkeHne HeOECHBIX TEJ U UX
23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmorexa HOK
Y vt - Hep https://m.edsoo.ru/11abfa0a
KOCMHUECKasi CKOpocTh. 3akoHbl Keriepa
bubmuoreka [IOK
24 . I'yka. B
Cuna ynpyrocru. 3akor I'yka. Bec Tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa v BUAbI CUJI TPEHUS. bubmuorexa [IOK
25 JIBH>KEHUE B )KUJIKOCTH U Ta3e ¢ YYETOM CHJIIbI https://m.edso0.ru/1fa86499
CONPOTHUBIICHHUS CPEbI https://m.edsoo.ru/2ch29676
26 JaBnienue. ['napocratnueckoe 1aBjaeHUE. bubmmoteka IIOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
bubmmoteka IIOK
AbcomtotHOo TBepaoe Teno. [locTynaTenbHoe u
21 BpalllaTeJIbHOE JIBUKEHHUE TBEPAOTO Teja bubmorexa HOK
patt s pA https://m.edsoo.ru/2b95d57e
28 MOMEHT CUJIbI OTHOCUTENIBHO OCH BPAILlCHUS. bubnuoteka [JOK
IInedo cumibl https://m.edso0.ru/653d3459
CrnoxeHue CHI, IPIIIOKEHHBIX K TBEPIOMY
29 teny. LleHTp TsbkecTn Tena. Y ciaoBus bubmorexa I[JOK
4 P ’ https://m.eds00.ru/9aa79a7d
paBHOBeECHsI TBEPIOTO Tejaa. Buasl paBHOBecHs
30 Pemenue 3amau bubnnorexa LOK

https://m.edsoo.ru/dclcaacO




Kontponbnas padota mo teme "J[uHamuka.

bubnmoreka [IOK

31
Craruka TBepaoro tena' https://m.edsoo.ru/9f5a574c
Nmnynbc MmaTepuaibHOU TOUYKH, CUCTEMBI
32 MarepuaibHbIX Touek. LIeHTp Macc cucremsl bubnmoreka [JOK
MaTepHalibHbIX TOUeK. Teopema o IBUKEHUU https://m.edsoo.ru/4bb8294b
LIEHTpa Macc
NMrrynibe CHITBI 1 KI3MEHEHHE UMITYJIbCA Tella.
33 3aKOH COXpaHEHHs UMITyJbca. PeakTuBHOE bubmmorexa [JOK
P YR https://m.edso0.ru/13f0a221
JIBUKCHHE
MoMeHT uMITyJIbca MaTepUAIILHON TOYKH.
34 [IpencraBieHne 0 COXpaHEHUU MOMEHTA bubmmorexa [JOK
p p https://m.edsoo.ru/d6532eb9
UMITYJIECA B IICHTPATBHBIX ITOJISIX
bubnunoreka LIOK
35 Pemenwue 3amau
A https://m.eds00.ru/f7706d63
Pabora cwiibl Ha MajIOM U Ha KOHEYHOM
36 nepemenieHuu. ['padpuueckoe npeacrapieHue bubnnorexa [JOK
P P P https://m.eds00.ru/913974c7
paboThl cHTbl. MOIIIHOCTD CHJTBI
Kunernueckas sneprus. Teopema 06
37 W3MEHCHUN KHHETUIECKOW YHEPTUHU brbmmorexa [JOK
N P https://m.edsoo.ru/9a5e2e74
MaTepHUaTbHOW TOUYKH
[ToTeHnManbHbIe U HEMOTEHITUAIBHBIE CUJTIBL.
38 ITorenmnunansuas sueprust. Bropas bubnnorexa [JOK
pritst P https://m.edso00.ru/554bafcc
KOCMHUYecKasi CKOPOCTh
Tpetsbst KocMuveckast ckopocTb. CBs3b pabOTHI
39 HENOTEeHIIUAJIbHBIX CHUJI C U3MEHEHUEM but6mmorekxa [IOK
MEXaHUYECKON PHEPTUU CUCTEMBI Tell. 3aKOH https://m.edsoo.ru/f57b4e01
COXPAaHEHUS MEXaHMYECKOH SHEePTUn
40 VYrpyrue u Heynpyrue CTOJTKHOBEHHS. bubnuorexa [JOK




VYpaBuenue bepnyinu s uieanbHOM
KHUJKOCTU

KontponbHas padota mo teme "3akoHbI

https://m.edsoo.ru/f30f43b6

bubnunoreka LIOK

41 COXpaHEHUs B MEXaHUKe" https://m.edsoo.ru/474e7c4a
PasButne npeacraBieHuil 0 NIpUPOIE TEIUIOTHI.

42 Ocunogubie nonoxenuss MKT. {uddysus. bubmmorexa [JOK
BpOyHOBCKOE ABHKEHHE https://m.edsoo.ru/b0a4445f
CrpocHue Tra3000pa3HbIX, KUJKUX U TBEPBIX

43 TeTJE Xapakrep z[BfDKeHHﬂ u BfaHMOﬂeﬁCEEHH BH6J?HOTeKa LOK
JACTHI BeIECTRA https://m.edsoo.ru/c44d02e2

44 Macca u pazmepsl MOJIEKYIT (ATOMOB). bubmuoreka [{OK
KomnuectBo BemectBa. [locTosinnas ABoraapo https://m.edsoo.ru/c5b72ab7

45 Temnepatypa. TeroBoe paBHoBecue. Lllkana Bbu6mmoteka [IOK
Lenbcus https://m.edso0.ru/0070d493

bubmuoreka [IOK

46 Pemerue saax https://m.edso:)_.[ru/1531aba5

47 WneanbHbiii ra3. ['a30BbIe 3aKOHBI Eggjﬁgfg;?ﬁﬁ deb2367

48 VYpasuenune Menaeneera-Knanerpona. bubmuoreka [IOK
Pemenue 3agau https://m.edsoo.ru/8d12¢328

49 AOcoimoTHas TemriepaTypa. 3akoH JlaapToHa E;I[?sj?/ljr?:eegj)gr(jﬁ%m d1f

50 N3omporieccs B naeaabHOM Ta3e ¢ bubnunorexa LIOK
MOCTOSIHHEIM KOJIMUECTBOM BEIIECTBA https://m.edso00.ru/68878d51

51 I'paduueckoe npescTaBiIeHUE H30MPOLIECCOB: bubmuotexa [IOK
M30TepMa, U30X0pa, n306apa https://m.eds00.ru/1344327b

52 OcnoBHoe ypasaenue MKT bubmmorexa [JOK

https://m.edso0.ru/c8094721




bu6nmoreka [IOK

>3 Pemmrerme 38124 https://m.eds00.ru/10265a05
CBs3b a0CONIOTHOM TeMIepaTypbl

54 TepMonHHaMI/iquKoﬁ CI/\IJCTCMBI CO cpenHen https://m.edsoo.ru/c38af875
KMHETUYECKOM dHEeprueit NocTynaTeabHOro
TEIJIOBOTO JABUKEHUS €€ YaCTHI]

55 O00011IeHIE U CUCTEMATHU3aIMs 3HAHUN 110 bu6nmorexa LIOK
teme "OcnoBbel MKT" https://m.edso00.ru/09d12fd8

" " bubnuoreka [IOK

56 KonTponbnas pabora o teme "OcHoBbl MKT https://m.edsoo.ru/13adad59
TepMmonnHamuyeckas cucrema. 3ajaHue
BHEIIHUX ycnoBuid 1uist T/ cucremsl.

57 BHemHve u BHyTpeHHUE MTapaMeTpBhl. bubnnorexa [JOK
[TapameTpsl T/] cuctemsl Kak cpeaHue https://m.edsoo.ru/5f8d38a3
3HAYEHMS BEJIMYMH, OMTUCHIBAIONINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.

58 CamonpousBoibHas penakcauus Tl cucteMsl buomrorexa LIOK

https://m.edsoo.ru/8ec512f0
K TETUIOBOMY PaBHOBECHIO

59 Mogenp neanbHOro ra3a B TEpMOJANHAMUKE. bubmmoteka IIOK
VYcnoBus TPpUMEHUMOCTH 3TOM MOJEIHU https://m.eds00.ru/29355001

60 VYpaBuenue Menpaeneera-Knaneripona u bubnuoteka [JOK
BBIPa)KCHME JIJI1 BHYTPEHHEN YHEPTUU https://m.edsoo.ru/bal178d0
Bripaxkenue a1 BHyTpeHHEN SHEPTrUn

61 OIHOATOMHOTI'O MIIEaJILHOTO Ta3a. bubnunorexa LIOK
KBazucrarnueckue u HECTaTUYECKUE https://m.edsoo.ru/acbcacl5
MIPOLIECCHI

62 DneMeHTapHas paboTa B TEpPMOIMHAMHUKE. bromorexa LIOK

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




Beruucnienue pabotsl o rpaduky npouecca Ha
pV-auarpamme

Tennonepez[aqa KaK CII0co0 M3MEHEHUS

bubnunoreka LIOK

63 % T 0
BHYTpeHHH suepruu T/] cuctemr bes https://m.edsoo.ru/3d734561
COBEPIICHUSI pabOTHI
64 KonBekust, TEMI0IIPOBOAHOCTD, H3IIYUEHUE bubmorexa [IOK
T, POBOA ’ yi https://m.edsoo.ru/157b54cd
KommuectBo TennoTel. TemmoéMKOCTE Tea.
65 Y nenwsHas ¥ MOJISIpHAS TEMITOEMKOCTH bubnunoreka LIOK
BENIECTBA. Y IeJIbHAS TEIUIOTA CTOPAHUS https://m.edsoo.ru/7ba67355
TOILINBA
Pacuér xonmyecTBa TETIIOTHI pU bubmmoreka [JOK
66
Terionepenaye https://m.edsoo.ru/1db5ad4e
67 [Tonsitue 06 annabaTHOM mporecce. [lepBrrit bubnnorexa [JOK
3aKOH TEPMOJUHAMUKHI https://m.edsoo.ru/d8098824
68 KonnyecTBo TemnoTs! 1 paboTa Kak Mephl bubnmnoreka HOK
U3MEHEeHUs BHyTpeHHeH sHepruun T/l cuctemsl https://m.edsoo.ru/b047alcd
BTtopoii 3ak0H TepMOIMHAMUKY IJIS
69 aBHOBECHBIX U HEPABHOBECHBIX MPOIIECCOB bubmorexa HOK
p p p ' https://m.edsoo.ru/c6f4f464
HeoOpaTuMocTs IpUPOTHBIX MPOIIECCOB
but6mmorekxa [IOK
70 IT % . KII
PUHIINTIBI ACVUCTBUS TETJIOBBIX MAIIHH Ji| https://m.edsoo.ru/2e945513
but6mmorekxa [IOK
71 M KIII. K
ARCHMAIILHOE HATCHIE A. Huien Kapro https://m.edsoo.ru/fe3857b9
but6mmorekxa [IOK
72 P
CILICHHE 3alat https://m.edsoo.ru/b3efal8b
73 DKOJIOTHYECKHUE aCHEeKThl UCIIOJIb30BaHUS bubmuoreka [IOK

TEIUIOBBIX JBUraresneul. TemnoBoe 3arps3HEHNE

https://m.edso00.ru/9867aaa’




OKpY’Karolel cpeJibl

74 Pemenue 3agau bubmorexa [IOK
s https://m.edso0.ru/c8c70432
O06001IeHre U cucTeMaTU3aIys 3HaHUH 110 bubnnorexa [{OK
75 n n
teme "Tepmonunamuka. TenaoBbie MalIMHbBI https://m.edsoo.ru/28d62b3f
76 KonrtponsHas pabora o Teme Bu6muoteka [JOK
"Tepmoaunamuka. TernaoBsie MaIMHbL" https://m.edsoo.ru/1b6e26¢c5
[TapooGpa3oBanue u kKoHaeHcalus. Mcrnapenue
77 " KUIICHHUE. Y IeIbHAs TeIUIoTa bubmorexa HOK
Shde https://m.eds00.ru/6f8e6777
napooOpa3zoBaHus
HacepimeHnHbie 1 HEHACHIIICHHBIC MTAPHI.
KauecTBeHHas1 3aBUCMMOCTD INIOTHOCTH U
JABJICHUS HACBHIIIICHHOTO Mmapa OT
78 TeEMIIEpaTyphl, UX HE3aBUCHUMOCTH OT 00BbEMa bubmorexa [JOK
PATYPEL, https://m.eds00.ru/f5¢17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATYPHI KUTICHUS OT JaBJICHUS B
KUJIKOCTH
79 BrnaxaocTs Bo3ayxa. AGCOTIOTHAS U bubnnorexa [JOK
OTHOCHUTEIbHAS BIAXKHOCTH https://m.edso0.ru/30ebbb79
bubnunorexa LIOK
80 Pemenne 3agau
a https://m.edsoo.ru/18e95ff3
81 Teépmoe Teno. Kpucrammmueckue u amophHbIe bubnmnoreka [JOK
Tena. AHU30TPONUS CBOMCTB KPUCTAIIJIOB https://m.edsoo.ru/20a88a03
82 [InaBnenue n kpucTaM3anus. Y aeiabHas but6mmorekxa [IOK
TeruioTa riasienus. Cyonumarus https://m.edsoo.ru/6ee91e9f
edhopmarmu TBEpIOro Teia. PacTsxenue u
Aedop 0 bubmuoreka [{OK
83 cxarue. Casur. Moayne FOnra. [Ipenen

ynpyrux aedopmanuii

https://m.edsoo.ru/dalaabl10




TemoBoe paciupeHne KUAKOCTEH U TBEPIBIX

84 TeJn. AHrapMOHHM3M TEIUIOBBIX KOJIEOaHMHA bubmorexa HOK
' p https://m.edsoo.ru/7ba5edf2
YacTHI| BelllecTBa
85 [Ipeobpa3zoBanue sHEPrUn B PazoBbIX bubnmoreka [JOK
nepexonax https://m.edso0.ru/97a0672f
bubnunoreka LIOK
86 \% o
DABHEIHE TEIIOBOTo bajarica https://m.edsoo.ru/ab1521fb
bubnunoreka LIOK
87 P
CHICHHE salad https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HaTsDKeHUEe. KanmuwisipHbie
88 siBJICHUS. J|aBieHue 1Mo HCKPUBICHHOM bubmorexa HOK
' ALHCKD https://m.edsoo.ru/b42f1f97
MOBEPXHOCTHIO kuaKoctu. @opmyna Jlammaca
O0001eHrEe U cUCTEMATH3AIMs 3HAHUH 110
89 TeMe "ArperatHble COCTOSIHUS BEIIECTBA bubmorexa [OK
P B B ' https://m.edso0.ru/0b52575¢
da30BbIC IEPEXOIBI
90 Kontponbnas padota o teme "ArperaTasie bubnnorexa [JOK
cocrosinus BeriectBa. ®a3oBbie mepexoan” https://m.edsoo.ru/7dc2a739
DnexTpu3aius Tel U e€ IposSBICHUS.
Onexrpuueckuii 3apsa. JlBa Buna bubmuoreka [IOK
91
JIEKTPUUECKUX 3apsaaoB. [I[poBoaHuKH, https://m.edsoo.ru/1aff445f
JTUDJIEKTPUKU U TIOTYITPOBOTHHKH
92 DneMeHTapHBIN ANEKTPUIECKUl 3apsii. 3aKOH bubnunorexa LIOK
COXPaHEHUs DIEKTPUYECKOrO 3apsiia https://m.edsoo.ru/f49afd24
93 B3aunmoneiictBre 3apsanoB. ToueuHbie 3apsibl. but6mmorekxa [IOK
3akoH Kynona https://m.eds00.ru/445b7746
but6mmorekxa [IOK
94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a

https://m.edso0.ru/08fc19bc




DnekTpuyeckoe noje. Ero neiictBue Ha

bubnmoreka [IOK

95
JIIEKTPUYECKUE 3aPsiIbI https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTD 37€KTPUYECKOTO MOJIs.

96 [IpoGuslii 3apsy. JIunuM HanpsHKEHHOCTH bubnmoreka [JOK
AJIEKTPUYECKOro 1noJisa. OTHOpOAHOE https://m.edsoo.ru/3dac6957
ANEKTPUYECKOE T0JIe

97 [ToTeH1ManbHOCTh AJIEKTPOCTATUIECKOTO bubmmoreka [JOK
1oJjisi. Pa3HOCTh MOTEHIMATIOB U HANPSIKEHUE https://m.edso0.ru/80021447
[TorenmanpHas 3HEPTUs 3apAa B

98 AIIEKT Ij)CTaTquCKOAE noJie I;_[(I)ITGH uan bubmmorexa [JOK

P ' B https://m.edsoo.ru/af5fa389
3JIEKTPOCTATUUECKOTO OIS

99 CBs13b HANPSHKEHHOCTU NOJIA U PA3HOCTH bubnnoreka [JOK
MOTEHIMAIOB JJISI JIEKTPOCTATUYECKOTO TIOJISI https://m.edsoo.ru/df7a6838
[IpuHLUI CynEepIO3UIUU JIIEKTPUIECKUX bubnmnoreka HOK

100 .
osei https://m.edsoo.ru/Ocfe4a6e

bubmmoteka IIOK

101 P

cHictme safat https://m.edso0.ru/5a582263

102 [Tone Toueunoro 3apsna. [lose paBHOMEPHO bubmuoreka [IOK
3apsoKeHHOU cephl https://m.edso0.ru/b297b5c3
[Tone paBHOMEPHO 3apsHKEHHOTO TI0 00BEM

103 mapa pl'Ione aI;HOMepHO 3apsHKSHHON ’ bubmmorexa [IOK

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

104 IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE. bubmuorexa [IOK
YcnoBue paBHOBECHS 3apsAI0B https://m.edso00.ru/32405eab
JIMDIIEKTPUKY U TIOJIYIIPOBOJHUKH B bu6muoreka [JOK

105
3JIEKTPOCTATUYECKOM I10JI€ https://m.edso0.ru/060ebab5

106 Konnencarop. D5neKTpoEMKOCTb bubnmoreka [JOK

KOHJIeHCATOpa. DIIEKTPOEMKOCTH TTIOCKOTO

https://m.edso0.ru/845b4f73




KOHACHCATOpa

107 [TapamnensHOE coeqUHEHNE KOHIEHCATOPOB bubmorexa [JOK
P s A P https://m.edsoo.ru/d11e8ce7
108 ITocnemoBaTelibHOE COETUHEHUE bubnunoreka LIOK
KOHJICHCATOPOB https://m.eds00.ru/1e992920
109 OHeprus 3apsHKEHHOTO KOHIEHcaTopa bubmotexa [JOK
P P A P https://m.edsoo.ru/73a34f18
bubnunoreka LIOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JIBu>keHHE 3apsSKEHHON 4aCTHULIbI B bubnuoreka [IOK
OJIHOPOJHOM 3JIEKTPUUECKOM TT0JIE https://m.edsoo.ru/8341d6ac
112 Pewenue 3amau
113 O06001IeHre U cUcTEMaTU3aIMs 3HAaHUN 110 bubmuoreka [IOK
Teme "DnekTpuueckoe mose" https://m.eds00.ru/5752603f
114 KonTponbhas pabota no teme bubmuoreka [IOK
"JnexTpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cuna toka. I[TocTosHHBIN TOK. Y CI0BHS
115 CYIIECTBOBAHHUS ITOCTOSHHOIO 3ICKTPHUUSCKOTO bubmorexa [OK
yi p https://m.edso0.ru/233311b5
TOKa
but6mmorekxa [IOK
116 41 .H
croumkit Toka. Hanpakene u 371C https://m.eds00.ru/0839a115
117 3axoH OMa U1 ydacTKa Lenu. JINEKTPUYECKOe bu6muoreka [JOK
CONIPOTHUBJICHUE https://m.edsoo.ru/f14f251e
3aBHUCHMOCTBH COMIPOTUBIIEHUS OHOPOIHOTO
118 OPOBOJHUKA OT €ro0 JUIMHEI U IIJIONIagNn bubnnorexa LOK
P https://m.edsoo.ru/95fcdf51
MOTIEPEYHOTO CEYCHUS
119 VY aenpHOE CONMPOTHURIICHHE BEIIIECTBA. but6mmoreka [IOK




Pemrenue 3amau

https://m.edso0.ru/437f8300

[TocnenoBarensHOE, MapaIeIbHOE, bubnunoreka LIOK
120
CMEIIIaHHOE COCIMHEHNE MPOBOTHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX LICTICH. bubnuoreka [JOK
[TpaBwia Kupxroda https://m.eds00.ru/1794cf37
bubnmoreka [IOK
122 Pewenne sanas https://m.edso0.ru/3881b469
123 PaGora anektpuyeckoro Toka. 3akoH Joys bubnnoreka [JOK
—Jlenna https://m.edsoo.ru/a3605c5¢
bubmuoreka [IOK
124 P
CHICHHE salad https://m.edso0.ru/6761bfOf
195 MOoOIIHOCTB 3JIEKTPUYECKOTO TOKa. TemnnoBast bubnunoreka LIOK
MOIIIHOCTb, BBIJI€JII€Masi HA PE3UCTOPE https://m.edso00.ru/99750a6f
bubmmoteka IIOK
126 P
CHICHHE salad https://m.edsoo.ru/eb72fc24
127 O/1C 1 BHyTpeHHEEe CONPOTUBIICHUE bubmuoreka [IOK
HCTOYHHMKA TOKA https://m.edso0.ru/72d453af
128 3akon OMa 1 MOJTHOM (3aMKHYTOM ) bubnnorexa [JOK
BJIEKTPUYECKON e https://m.edsoo.ru/221f40fb
bubnunorexa LIOK
129 Pemenne sanay https://m.edso0.ru/3580b679
bubnunorexa LIOK
1 M
30 OTMOCTE HCTORHIKA TOKA https://m.edsoo.ru/a0ae51d8
but6mmorekxa [IOK
131 K
3 OPOTKOE SaMbliarie https://m.edso0.ru/546f5632
132 KonpaeHcaTop B 11lenM NOCTOSTHHOI'O TOKa bubmorexa HOK
A p eI https://m.edsoo.ru/35368f3e
133 Pemenue 3amau but6mmoreka [IOK




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

Pemenne 3agau o teme "llocTossHHBIN bubmuorexa [JOK
134 .
ANEKTpUYECKUI TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3amau mo teme "IlocTOSTHHBII bubnunoreka LIOK
AJIEKTPUYECKUM TOK" https://m.eds00.ru/744261b8
136 Pemenue 3agau mo reme "llocTostHHBIN bubnuorexa [JOK
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/eb5d4687
137 O00011IeHIE U CUCTEMATHU3AaIMs 3HAHUN 110 bu6nmorexa LIOK
teMe "[locTosiHHBIHN 2neKTpuyecKuii ToK" https://m.edsoo.ru/bfd7a050
138 KonTponbnas pabota no teme "IlocTostHHBIN bubmmoreka [JOK
AJIEKTPUYECKUM TOK" https://m.edso00.ru/1885ddf1
DIIeKTpruYecKasi IPOBOAUMOCTD Pa3IMUHBIX
139 BE egB Diex II/:quKm”I TOK BpMeTaJIJIaX bubmorexa [IOK
m ) P ' https://m.edsoo.ru/da794295
CBepXIpOBOIUMOCTH
DIIEKTPUYECKHUI TOK B paCTBOPaX M paciuiaBax
140 SHGKTTpOJ'II/ITOB 3aKOHI>Ip ®da apeﬂ J'II; bubmorexa [JOK
P ’ Panes i https://m.edso0o.ru/4b423491
AJIEKTPOJIN3a
bu6nmorexa LIOK
141 i T
DIEKTPHICCKHH TOK B rasax. [hnasma https://m.eds00.ru/92d92f76
142 DNEeKTpUYECKHil TOK B Bakyyme. BakyymHbie bubmmoreka [JOK
prOOpbI https://m.edsoo.ru/2E+160
143 ONEKTPUYSCKUN TOK B IONYIPOBOJHUKAX bubmorexa LIOK
p YIPOBOA https://m.edsoo.ru/ab61c660
bubnunorexa LIOK
144 IT 0
OJIYTPOBOMFHIOBRIC HPHOOPE! https://m.edso0.ru/83622200
dusnueckuil MpakTHKyM 1o TeMe "M3mepenue
P ™ P bubmuorexa [{OK
145 CUJIbI TOKA U HANPSHKEHUS B LIENU

IMOCTOSAHHOI'O TOKA IIPH IIOMOIIIN aHAJIOTOBBIX U

https://m.edso0.ru/5643ea56




U(POBBIX U3MEPUTEIBHBIX TPUOOPOB" HITH
"3HakoMCTBO ¢ LU POBOIi TabopaTopueit mo
¢usuke. [Ipumepsl u3MepeHus: GU3NIECKUX
BEJIMYMH IPH IOMOIIA KOMIBIOTEPHBIX
JaT4NKOB"

146

147

148

149

150

®u3nYecKuil mpakTUKyM 1o Teme "M3yuenue
HEPABHOMEPHOI'O JBUKEHHUS C LIENbIO
olpeziesieHus MTHOBEHHOU ckopocTu"

®uznueckuil NpakTUKyM 1o reme "M3mepenue
YCKOpPEHUS MPU MPSIMOTIMHEHHOM
PaBHOYCKOPEHHOM JIBH>KEHUU IO HAaKJIOHHOMN
mockocTu" unu "VccnenoBanre 3aBUCUMOCTH
IyTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM
nBIOKeHun"

dusnyeckuil npakTukym 1o teme "HM3mepenune
YCKOpPEHUS CBOOOIHOTO Ma/ieHus" Uiu
"N3y4yeHue qBUKEHUS Tea, OpOLIEHHOTO
TOPU30HTAJILHO"

dusnyeckuil NpakTukyM 1o teme "M3ydenue
JBUKEHMSI T€JIa 110 OKPY>KHOCTH € ITOCTOSTHHOM
10 MOAYJI0 cKopocThio" ninn "HccnenoBanue
3aBHCHMOCTH Mepro/ia oOpalieHus
KOHUYECKOT0 MasTHUKA OT €ro napameTpon"

dusnyeckuil npakTukym 1o teme "M3mepenue
PaBHOJEHCTBYIOIIEH CUIIBI IPU JBUKECHUU
OpycKa 10 HaKJIOHHOM MIIOCKOCTH" MITH
"[IpoBepka runoTe3bl 0 He3aBUCUMOCTH
BPEMEHU JIBUKEHUS OpYyCKa M0 HAaKJIOHHOM
IJIOCKOCTH Ha 3aIaHHOE PACCTOSTHUE OT €ro

bub6nmoreka [IOK
https://m.edsoo.ru/f6292f5f

bubmuoreka [{OK
https://m.edso0.ru/6960b6ef

bu6nmorexa LIOK
https://m.edsoo.ru/d1ea2402

bubnunorexa LIOK
https://m.edsoo.ru/bcf53514

bubnunorexa LIOK
https://m.edsoo.ru/0b34db84
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153

macce!"”

@uU3NYECKUN IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH,
BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu’ wim "M3ydenue
JIBUKEHUS CUCTEMBI TEJ, CBA3AHHBIX HUTHIO,
MEePEKUHYTOU uepe3 IErkuii 6J10K"

®uznueckuil NpakTUKyM 1o reme "M3mepenue
Kod(dulreHTa TPEHUS M0 BEIUYUHE YTIIOBOTO
koaddunmenta 3apucumoctu Frp(N)" mau
"HccnenoBanue IBUKEHUs: Opycka 1o
HAKJIOHHOH TJIOCKOCTH C TIEPEMEHHBIM
KodpunmenToM TpeHus" wiu "M3yueHue
JBUKEHMSI Tpy3a Ha Bally C TpeHUEM"

Du3nuecKuil IPAKTUKYM I10 TEME
"HccnenoBanue ycioBUNH paBHOBECHS
TBEPAOrO TeJla, UMEIOIIETO OCh BPALCHUS "
win "KoHCTpyrpoBaHUe KPOHIITEHHOB U
pacuér cui ynpyroctu" wiu "M3yuenue
YCTOMYHMBOCTH TBEPJOTO TENA, UMEIOIIETO
IJI011Ia]Ib OTIOPHI"

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

bubmuoreka [IOK
https://m.edsoo.ru/b83b1607

bu6nmorexa LIOK
https://m.edsoo.ru/4a04f4f7
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®uznyecKkuil NpakTUKyM 1o Teme "M3mepenue
HMITYJIbCA TeJIa [0 TOPMO3HOMY ITYTH'" WIIH
"M3MepeHune Cuibl TSITM, CKOPOCTH MOAEIH
AJIEKTPOMOOMIISI ¥ MOIITHOCTH CHJIBI TATH' UITH
"CpaBHEHNE N3MEHEHUS UMITYJIbCa Tela ¢
uMmnyascoMm cuibl" uinm "HecnenoBanue
COXPAaHEHHUS UMITYJIbCa PU YIIPYTOM
B3auMozeiicTBun" wiu "M3mepenue

but6mmorekxa [IOK
https://m.edsoo.ru/856fb28e
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KHHETHYECKOM OHEPIUM TE€Jia 110 TOPMO3HOMY

"

yTH
®u3nYecKuil mpakTUKyM 1o teme "M3yuenue
M30TEPMHUYECKOTO Mpoliecca (PeKOMEHJ0BaHO
HCIIOIb30BaHKue U(PpoBoi 1abopaTopun)" uiu
"M3y4yeHne u30XopHOro npouecca" uiu
"N3yuenue n3obapHOTro mpouecca’ win
"[IpoBepka ypaBHEHUs cOCTOSTHUSA"

®uznueckuil NpakTUKyM 1o reme "M3mepenue
ynenbHoH TernoéMkocTn" ninm "McecnenoBanue
Ipolecca OCThIBAHMSI BeIECTBA" WIIH
"UccnenoBanue agunadbaTHoro npoiecca’ uin
"N3y4yeHne B3aMMOCBSI3U SHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEpaTypbl KUIIEHUS KUJIKOCTE"

bub6nmoreka [IOK
https://m.edsoo.ru/e0fe7e07

bubmuoreka [{OK
https://m.edsoo.ru/2f2faa61
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dusnyeckuil NpakTukyM 1o teme "M3ydenue
3aKOHOMEPHOCTEH HCIapeHust )KuAKoCTen"
win "M3MepeHue yieabHON TerIoTh
1aBsieHus Jabpaa" win "M3yueHue cBONCTB
HachllIeHHBIX napoB" win "M3mepenue
a0COIOTHON BIIAKHOCTH BO3/lyXa U OLIEHKA
Macchel apoB B nomenieHun". smepenune
KO3 pHIIHEHTa TOBEPXHOCTHOTO HATSKEHUS

bubmmoteka IIOK
https://m.edsoo.ru/6b1a23b5
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@u3nYeCKUil IPAKTUKYM IO TEME
"HaGmroienne mpeBpamieHus: SJHEpruu
3apsHKEHHOI0 KOHAEHCATOpa B JHEPIHIO
n3nydenus ceeroguona” unm "Msydenue
IIPOTEKAHUs TOKA B LIENH, COACPKALICH
KoHJieHcarop" win "Pacnipenenenue pasHocTH

but6mmorekxa [IOK
https://m.edsoo.ru/ec424377




MMOTEHITMAJIOB (HAMPSDKEHUS ) TIPU
II0CJIEI0BATEILHOM COEIUHEHUN

KOHJIEHCaTOpoB"

DU3NYECKUI TPAKTUKYM I10 TEME

"HccnenqoBaHue CMEIIAHHOTO COEIUHEHUS
pe3ucropoB" win "M3Mepenne yneabHoro

bub6nmoreka [IOK

159
COIIPOTHUBIIEHUS IPOBOIHUKOB" WK https://m.edso0.ru/2b179d98
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT
HaIPsHKEHUS TS JIAaMIThl HaKaJTuBaHUs "
Ou3nyecKkuil MPakTUKyM IO TeMe
"Habmronenue anexrponusa" win "M3meperue
3aps/ia OJHOBAJIEHTHOTO MOHA" WK o 10K
noIMoTeKa
160 "HccnenoBaHue 3aBUCMMOCTH CONPOTUBICHHS httos://m.eds00.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPATYPHI" WITH T '
"CHsITHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH
nuona"
PesepubIiil ypok. O6006111eHIE 1
. bubnuoreka [{OK
161 cHCTEMaTH3aInsI 3HaHUH 110 TeME s
. https://m.edsoo.ru/ed017d93
162 PezepBHblit ypok. O6o011eHNE U bubmuorteka [IOK
cucTeMaTu3alus 3HaHui no teme "J{lunamuka" https://m.edso0.ru/3149956b
PesepBHelit ypok. O6001ICHNE 1
. bubnuoteka [JOK
163 cucTteMmaTusalus 3Hanui mo teme "CraTuka 1
| https://m.edsoo.ru/0f9752ac
TBEPAOTO Tela
PeseprubIil ypok. O60061eHIE 1
. bubnuoteka [JOK
164 cHcTEeMaTH3aInsI 3HaHUH 110 TeMme "3aKOHBI 1
. https://m.edso00.ru/6¢c0df9cc
COXPAaHEHUS B MEXaHHUKE
165 PesepBHrlit ypok. O60011eH1E 1 bubnmoreka [JOK

cucTeMaTu3alus 3Haguil o teMe "OCHOBEBI

https://m.edsoo.ru/de148976




MOJIEKYJIIPHOKMHETHYECKOM Teopun"

PesepBHelil ypok. O000IICHHE 1

. bubnuorexa [JOK
166 CUCTEMATHU3AalN 3HAHUH 10 TEME 1
https://m.edsoo.ru/Obcc77cl
"Tepmonunamuka. TenaoBele MalIuHbI"
PesepBHelil ypok. O000IICHHE 1
167 CHCTEMATH3alMs 3HAHMH 110 TeME 1 bubnunoreka LIOK
"Arperatnsie cocTosinus BemiectBa. Da3oBbie https://m.edsoo.ru/59ca5c91
nepexomant"
PesepBusblil ypok. O000IMIEHNE 1
168 CI/ICTEMB.TI/ISZP Ust 3HaHH;III 10 TEME 1 Bubmrorexa IIOK
" B " https://m.edsoo.ru/f2381c0c
DNeKTpUYECcKoe moJie
PesepBusblii ypok. O0001IEHNE 1
169 CI/ICTEMaTm:p Ust 3HaHHfIHl 10 TEME 1 Bubmrorexa IIOK
" 101 . " https://m.edsoo.ru/3cae6dal
[ToCTOSTHHBIN PTEKTPUUSCKUH TOK
PesepBusblil ypok. O0001IIEHNE 1
170 CI/ICTEM&TI/ISZP 1581 3HaHI/II>'IHl o TeMe "Toku B 1 bubmiorexa LOK
B " https://m.edsoo.ru/cc7681d4
Pa3IUYHBIX Cpeliax
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka Konrpoabnsie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
B3anmopeiicTBre MOCTOSIHHBIX MarHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE 1oJjie 1 bubmorexa HOK
POBOA ' ' https://m.eds00.ru/487a8593
I'unore3za Amrmepa
BekTop maruuTHOM MHAYKIMA. [TpuHIMI
2 cyre 5031/1 14078 MaI‘HI/ITI}IIZD? noneﬁp HI/IIIHI/H/I 1 bubmotexa [JOK
YHEPTOsHTH ' https://m.edsoo.ru/4clabccb
MarHuTHON MHIYKIIUH
3 MarauTHO€ 10Jie MPOBOJIHUKA ¢ TOKOM. OTBIT 1 bubnuoreka [IOK
Opcrena https://m.edso00.ru/d35d5262
, bubnuoreka [{OK
4 A 1
Cina Amriepa, e HanpaBIICHie it MOZYITh https://m.edsoo.ru/26d9c5ba
bubnmorexa LIOK
5 P 1
cHicHme safat https://m.edsoo.ru/a37a0c21
6 IIpumenenne 3akoHa Amnepa. 1 bubmuoreka [IOK
DneKTpou3MepHUTeIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cnna JlopeHrtia, e€ HanpaBieHIUE U MOJIYITb.
7 I[anceﬂlfe 3a SDKCHHog YaCTHUIIbI B e 1 bubmorexa [JOK
P H https://m.edsoo.ru/c97afaal
OJIHOPOJIHOM MarHUTHOM I10J1€
but6mmorexa [IOK
8 P 1
cricme salat https://m.edso0.ru/504e98c7
but6mmorexa [IOK
9 Pa6 JI 1
ab0Ta CIIHL Soperta https://m.edsoo.ru/d518be4b
10 Pemenue 3agau 1 bubnunoreka LIOK




https://m.eds00.ru/93617bd9

11 MarsuTtHoe 110J1€ B BEIIECTBE. bubnuorexa [IOK
DeppOMarHeTUKy, napa- U JMaMarHeTUKA https://m.eds00.ru/30ff9608
12 OcHoBHbIE CBOMCTBA (heppOMarHeTUKOB. bubmmoreka [JOK
[IpumeHnenne GpeppoMarHeTHKOB https://m.eds00.ru/0b58190a
" " Bu6muotexa [JOK
13 Pemenue 3amay mo reme "MarauTHoe 1moJje https://m.eds0o.ru/5h55¢307
" " Bu6moteka [JOK
14 Pemenue 3ana4 no Teme "MarHuTHoe 1oJie https://m.edsoo.ru/41cAae8a
15 SIBieHHE NEKTPOMArHUTHOM MHIYKIIUH. Bbu6moteka [JOK
[ToTok BekTOpa MarHUTHOM MHIYKLIUH https://m.edsoo.ru/b3efa0cl
bubnunoreka LIOK
16 OAC mHayKuAH https://m.edso0.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKIIMH bubmuoreka [IOK
®dapanes https://m.edsoo.ru/a6dec188
bu6mmoteka IIOK
1 B .T O
8 UXpeBoe deKkTpruyeckoe noie. Toku Dyko https://m.edsoo.ru/15abe140
bu6mmoteka IIOK
1
o DAL HEAYKUHH B ABIDKYIHXCA POBOHAKAX https://m.edsoo.ru/0235cc02
but6mmorexa [IOK
20 Pemerte sanat https://m.edsoo.ru/4dfda618
but6mmorexa [IOK
21 IT JI
PaBiiio Jlentia https://m.edsoo.ru/bbc22726
99 NuaykruBHOCT. KaTynika MHAYKTHUBHOCTH B bubmuoreka [JOK
LIETIH TIOCTOSIHHOT'O TOKa https://m.edsoo.ru/621eae9d
93 Asnenune camonnaykiuu. IC but6mmorekxa [IOK
CaMOWHYKIUU https://m.edsoo.ru/7ee60ca8
24 OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM. bubmuotexa [JOK




BHGKTPOMaFHI/ITHOC II0JIC

https://m.edsoo.ru/b3cOad1l

25 Pemenue 3amau buGnuorexa [IOK
https://m.eds00.ru/88f69d2b
26 O06001IeHre U cucTeMaTU3aIys 3HaHUH 110 bubnuorexa [IOK
Teme "DIeKTpoJuHaMHuKa" https://m.eds00.ru/76484025
97 KonrponsHas pabora o teme Bu6muotexa [JOK
"DnekTpoauHaMuka" https://m.edsoo.ru/8ae09b98
98 Konebarenpnas cuctema. CBOOOIHBIC bubmuoreka [{OK
KoJiebanus1. ['apMoHnyeckue KoaebaHus https://m.edsoo.ru/7c1db385
29 KunemaTtnyeckoe 1 TMHAMHUYECKOE OMMCAHUE bubnuorexa [JOK
KOJIEOATENIbHBIX IBUKEHUI https://m.edsoo.ru/87ce9498
DHepreTuieckoe onucanue. BeiBos
JTUHAMUAYECKOTO OMUCAHUS TAPMOHHYECKUX bubnunoreka LIOK
30 .
KOJIeOaHUH U3 WX DHEPTETUUECKOTO U https://m.edso00.ru/e3c99692
KMHEMATHYECKOTO OTTMCAHUS
N bubmuoreka [JOK
31 AMIIHTY A 1 pasa konebati https://m.edsoo.ru/7a0c439a
Ilepuon u yactora xonedanuii. [lepros
MaJIbIX CBOOOHBIX KOJICOaHUH
32 MaTeMaTH4ecKoro MasTHuka. [lepuon bubmorexa LOK
. https://m.eds00.ru/e0399319
CBOOOHBIX KOJI€OaHUN NPY>KUHHOTO
MasTHHKA
33 3aryxatomue KojiebaHusi. BerHyk1eHHbIE bubnuotexa [JOK
koJniebanus1. Pesonanc https://m.edsoo.ru/72e93d09
bubnunorexa LIOK
34 ABTOKONIEOaHHA https://m.edsoo.ru/6add2644
35 Pemenue 3amau bubnmorexa LOK

https://m.edsoo.ru/addeec71




https://m.edso0.ru/756123c5

36 Ypok-koHpepenuus "MexaHUYECKHE bubnmnoreka HOK
KoJ1e0aHusl B My3bIKaJIbHBIX HHCTPYMEHTaXx" https://m.edsoo.ru/8ef587be
37 O06001IeHre U cucTeMaTU3aIys 3HaHUH 110 bubnuorexa [IOK
Teme "MexaHudeckue Kojaeobanus" https://m.edsoo.ru/eb84182f
DNEeKTPOMAarHUTHBIE KOJICOAHMUS. bubmmoreka [JOK
38 .
KonebartenbHblil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMILTATYbI
39 3a 153[ : KOHJICHCATOpa C aMILINAT o};[cpmm bubmorexa HOK
PAA A P e https://m.edso00.ru/093f9afl
TOKa B KOJIEOATEIILHOM KOHTYpE
40 3aKOH COXpaHEHUsl SHEPTUH B UJI€AJIbHOM bubmmoreka [JOK
KoJ1e0aTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxarIiue JIeKTPOMArHuTHBIC KOIeOaHusl.
41 BHZX CHHBIC SH:II:T OMarHuTHbBIC bubmorexa [OK
ae P https://m.eds00.ru/5e668619
KoseOaHus
4 [TepemennsIit TOK. Pe3uctop u koHIEHCATOP B bubnnorexa [JOK
LIEY IEPEMEHHOT0 TOKA https://m.eds00.ru/84836152
43 Karymka HHIyKTUBHOCTH B LIENH bubmuoreka [IOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/cfa307af
44 3akon OMa 1St STIEKTPUIECKON TIenn bubnuotexa [JOK
MIEPEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
MOoMmHOCTh IEPEMEHHOTO TOKA.
45 AMIUITMTYTHOE U JIEVCTB €€ 3HaYeHue bubmmorexa [IOK
e a yromt https://m.edsoo.ru/lcac6c4c
CHWJTBI TOKA W HATIPSHKEHUS
46 Pe3oHaHC B 25IeKTpUYECKOH TIeTH bubmmorexa [JOK
P t https://m.edso0.ru/087506df
47 Pemenue 3amau bubmorexa [JOK

https://m.edsoo.ru/al16836a4




Nneansubiif Tpancdopmarop. [IpousBoacTso,

48 repeaayda u moTpeOaecHUE JICKTPHICSCKON brbmmorexa [JOK
peat p p https://m.edsoo.ru/f97418ae
SHEPTUU
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE
49 anekTposHeprun. KynbTypa ucroab30BaHus bubmmorexa [JOK
P prit. RYTILTYP . https://m.edsoo.ru/a6f74d93
AJICKTPOIHEPTHH B TOBCEAHEBHOM KM3HU
bubnunoreka LIOK
>0 Pemenne sanas https://m.edsoo.ru/ee6677ed
bubnuoreka [IOK
Sl Pemenne sanas https://m.edso0.ru/7cab59f8
59 O00011IeHIE U CUCTEMATHU3aIMs 3HAHUN 110 bu6nmorexa LIOK
TeMe "DIeKTpOMarHuTHBIE KoseOaHus" https://m.edsoo.ru/401024a9
MexaHn4yecKue BOJTHBI. XapaKTePUCTUKHI bubmmoreka [JOK
53
MEXaHUYECKHX BOJH https://m.edsoo.ru/a58e109f
54 CBoOlCTBa MEXaHUYESCKUX BOJIH bubmorexa LOK
https://m.edso0.ru/d9ae1000
bubmmoteka IIOK
55 3ByK. XapaKTepHCTHKH 3BYyKa https://m.edso0.ru/138b6f09
56 WnudpazByk u ynprpassyk. lllymoBoe bubmmnoreka HOK
3arpsI3HEHUE OKPYKAIOIIEH CpeJibl https://m.edso00.ru/7380038f
but6mmorexa [IOK
57 P
CHicHue sajad https://m.edsoo.ru/cfd918bf
58 DOneKTpoMarHuTHbIE BOJIHBL. U3mydeHue bubmmnorexa [JOK
3JIEKTPOMATrHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 DHeprus MEeKTPOMarHuTHBIX BoJH. CBOMCTBa bubmuoreka [{OK
DIEKTPOMArHUTHBIX BOJIH https://m.edso00.ru/d01b818c
60 [IIxana 3MeKTPOMAarHUTHBIX BOJIH. bu6muoreka [IOK

HpI/IMeHeHI/Ie SJICKTPOMArdHuTHBIX BOJIH B

https://m.edsoo.ru/49belf9e




TEXHUKE U OBITY

HpI/IHI_[I/IHLI PaaroCBA3U U TCIICBUACHUS.

bubnunoreka LIOK

61 Panumosnokanus. BneKTpOMferHTHoe https://m.edsoo.ru/9f96f1f8
3arpsi3HEHUE OKPY’KAIOLIEH Cpelibl
62 Konrponsnas padora no teme "Konebanus u bubnuoreka [JOK
BOJIHBI" https://m.edso00.ru/4f7985a0
63 Caert. 3aKOH MPSAMOJIMHENHOTO bubnnoreka [JOK
pacnpoCcTpaHEeHUs CBETa https://m.eds00.ru/f9566406
64 Pemenue 3a1a4 Ha IpUMEHEHHUE 3aKOHA bubmmoreka [JOK
MPSAMOJIMHEHHOTO PACPOCTPaHEHUS CBETA https://m.edsoo.ru/ea32d455
65 OTtpaxenune ceta. [Limockoe 3epkaio. bubnnoreka [JOK
Cdepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEINbHBIN MMOKa3aTeNb MPEIOMICHHUS.
66 [TostHOE BHYTpEHHEE OTPAKCHHE. brbmmorexa [IOK
. https://m.edsoo.ru/bc2e55cd
[IpenenbHbBINA yroa MOTHOTO BHYTPEHHETO
OTpaXKEHUS
67 Pemrenue 3a1au Ha TpUMEHEHUE 3aKOHOB bubnnorexa [JOK
OTpa)XE€HUs U MPEIIOMIICHUS CBETA https://m.edsoo.ru/49d830a9
68 Xon ydent B mpusMe. Jlucnepeus cBera. bubmuoreka [IOK
CnoxxHbIN cocTaB Oenoro cera. L{peT https://m.edsoo.ru/d8elc3be
69 JInu3pl. ®OKYCHOE PACCTOSIHUE M ONITHYECKAS bubmmnoreka [JOK
CuJIa JINH3BI https://m.eds00.ru/60441359
70 ITocTpoenne n300pa>keHHi B IMH3AX U UX bubnuoreka [IOK
cucTeMax. YBEJIUYEHHUE JINH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHne
N but6mmoreka [IOK
71 1300pakeHMi, TOTYy4aeMBbIX C TOMOILBIO

JIMH3

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




bu6nmoreka [IOK

72 I
13 KK ONITHHCCKad cuctema https://m.edsoo.ru/ecd480a2
73 Pemenue 3amau. [Ipenensr npuMeHUMOCTH bubnmnoreka HOK
TF€OMETPUYECKON ONTUKU https://m.edsoo.ru/cd174al0
74 CKOpOCTh CBETAa M METO/IbI €€ U3MEPEHHS bubmmorexa [JOK
p s p https://m.edsoo.ru/f32aab06
bubnuoreka [IOK
& Jlucnepens caera https://m.edsoo.ru/lel6cc6e
bubnunoreka LIOK
7 )4
6 HTEpdepeHI CBeTa https://m.edso0.ru/5fc0c638
77 KorepeHnTHble UCTOUHUKU. Y CIIOBUS bubnuoreka [IOK
HaOJI0ICHUST MAKCUMYMOB 1 MUHUMYMOB https://m.edso0.ru/c6416d48
bubnuoreka [IOK
8 Pemenne sanas https://m.edso0.ru/3061de2b
bu6nmorexa LIOK
7 I1
o PHMCHEHHE MHTEp(EpeHIIn https://m.edso0.ru/668edbc8
bubmmoteka IIOK
80 Jlndpaxuns ceera https://m.edso0.ru/12ed04b5
81 JudpakionHas pemeTka. Y cioBue bubmmnoreka HOK
HaOJII0/IEHUS TJIAaBHBIX MAaKCHMYMOB https://m.eds00.ru/f998d964
bubnunorexa LIOK
2 P
8 clierme sazat https://m.edsoo.ru/d58c411a
83 [Tonepeunocts cBeTOBBIX BOJIH. [lonspuzanus bubmuoreka [JOK
CBETA https://m.edsoo.ru/e9890fe9
bubnunorexa LIOK
4 P
8 ClLCHHE 3aj1ad https://m.edso0.ru/c56¢8158
85 CBeTOBBIC SABJICHHS B IPUPOJIC bubmmorexa LIOK

https://m.edso0.ru/0b36363d




86 O06o001eHre U CHCTEMAaTH3alKs 3HAHUH 110 bubmuorexa [IOK
teme "OnTtuka" https://m.edsoo.ru/8a14748b
bub6numoreka [IOK
87 K 0 O
OHTpOJIbHAs paboTa 1o Teme «OnTruKay https://m.edsoo.ru/82315ddA
['paHuIIBI TPUMEHUMOCTH KJIACCHYECKOM
88 MEXaHUKH. 3aKOHBI JICKTPOIUHAMUKH U bubmorexa LOK
] poA https://m.edsoo.ru/c9bd77cb
MIPUHITAIT OTHOCUTEILHOCTH
89 [Toctynatel cienyuaabHONU TEOPUU Bbu6moreka [JOK
OTHOCHTEIBbHOCTHU https://m.edsoo.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHON MHTEPBAJ.
[IpeoOpaszoBanus Jlopenna. YcinoBue
90 I pI/I‘II/III:{)HOCTI/I OTHO(I:)I/ITGJH)HOCTI) bubmorexa [IOK
P ' https://m.edso0.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJIeHHe BpEMEHHU 1
COKpAIIeHHE JTMHBI
01 DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM bubnmnorexa [JOK
YaCTHUIIbI https://m.edso0.ru/853a64fc
92 CBs13b Macchl € YHEPTUEN U UMITYJIBCOM bubnnorexa [JOK
PENATUBUCTCKON YaCTULIBI. DHEPIHsl TOKOS https://m.edsoo.ru/b6258ffa
93 PaBHOBECHOE TEMIOBOE M3ITyYEHHUE brbmmorexa [TOK
v https://m.edso0.ru/f54035a5
bubnunorexa LIOK
94 B
3akon cmemerns Buna https://m.edsoo0.ru/1c5ff752
bu6nunorexa LIOK
r M. 11 . D
95 UIoTe3a JaHKa 0 KBaHTaX. @OTOHBI https://m.edsoo.ru/a5fa218
bubnunorexa LIOK
96 C)
HEPIILA H HMITYJIBC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. I'. CTonerona. bubmmoreka [JOK

3akonsl Gpororpdexra

https://m.edso0.ru/8c68e5b9




08 VYpasuenue DitHmreiHa 1151 hoTodPdekra. bubmuorexa [IOK
"Kpacnas rpanuna” pororddexra https://m.edsoo.ru/01ef4556
bub6numoreka [IOK
99 JaBnenue cera. Onwith [1. H. JIeOenepa https://m.eds0o.ru/64b4f966
. bub6nuoreka [IOK
100 BOIHOBEIS CBOHCTBA TACTHL https://m.edsoo.ru/f59cfcec
Bounnbl ne bpoind. [{nuna Bosinbl 1e bpoins
101 u aSMeﬂLI 0p6J'IaCTI/IIJ['IOKaJ'II/13a I/II/II[ ’ bubmmorexa [JOK
P P N . https://m.edsoo.ru/5df8bafl
JBUKYIICHCS YaCTHIIBI
102 KopmyckysipHO-BOJTHOBOM JTyallu3M bubmmorexa [JOK
PTYCKYAP Y https://m.edsoo.ru/8ccab62a
bubmuoreka [IOK
103 Judpakius 3JeKTPOHOB Ha KPUCTAILIAX https://m.eds0o.ru/30dbal8c
Cneuunduka u3smMmepeHui B MUKpOMUPE.
104 COOI”;“IHg)HICHI/IH Helcj)n € eJIéHH(f)CTepr bubmmorexa LIOK
N pest https://m.eds00.ru/65783dec
I'eitzenbepra
bu6nmorexa LIOK
105 Pemerme rpaduueciux sana: https://m.edsoo.ru/e70195bd
N bubnuoreka [{OK
106 Petuenne pacueTHEIX 3a1a: https://m.edsoo.ru/ee9b3182
KonTponbhas padora no temam: "OCHOBBI bubnuoreka [IOK
107 .
CTO", "KopmycKyJsipHO-BOJIHOBOM ayanu3m" https://m.edsoo.ru/c3de891a
108 OMBITHI 110 UCCIEIOBAHUIO CTPOEHUS aTOMa. bubnuotexa [JOK
[TnanerapHast Mmozens atroma Pesepdopna https://m.edsoo.ru/312b750a
but6mmorekxa [IOK
109 IT b
OCTyTIaTR! bopa https://m.edsoo.ru/404dfa9a
110 Bupsl cniektpoB. CrieKTp YpOBHEUM SHEPTUHU bu6muoreka [IOK

aToOMa BOJOpoaa

https://m.edsoo.ru/cf74blla




111 CHoHTaHHOE Y BBIHYXJEHHOE U31y4YCHHE bubmuorexa [IOK
cBeTa https://m.edsoo.ru/f945d85c
bubnuorexa [IOK
112 Jlazep 1
https://m.edsoo.ru/2288a0c4
Hyxkinonuas monens sapa [elizenbepra-
113 I/I]}BIaHeHKO 3apsan u Ma]sCOBOC ‘H/ICJ‘I(I)) siIpa Bubmaorexa ITOK
- op pa- https://m.edsoo.ru/34ada5de
H3otonsl. PainoakTMBHOCTH
3aKoH paJiMoaKTUBHOTO pacnajaa. CBoicTBa
114 MOHHU3UPYIOUIETo u3nydeHus. Biusuue bubmmoreka [JOK
Paa0aKTUBHOCTH Ha KUBBIC OPTaHU3MBbI. https://m.edsoo.ru/aab98bef
JozumeTpus
DHeprus CBA3U HYKJIOHOB B sJipe. SaepHbie
cuibl. Jledekt Macchl siapa. SnepHbie
115 peakuuu. SnepHsie peakTopsl. [IpoGiiemsbl bubmmnoreka [HOK
YIPABIIIEMOIO TEPMOSAEPHOTO CUHTE3A. https://m.edsoo.ru/ff1758d0
DKOJOTUYECKHE aCTIEKThI Pa3BUTHSI sIIEPHON
SHEPTETHKU
MeTo1bI perucTpaluy U UCCIIeOBAHUS
AJIeMEHTapHBIX yacTull. OyHIaMeHTalbHbIE
116 B3aI/IMO,Z[61;ICTBI/I}I ba I/IOHZI ME30HEI U bubnmorexa OK
- ap ’ . https://m.edsoo.ru/1ac08a5b
nentoHsbl. [IpencraBnenne o CtanaapTHOM
Mozenu. KBapk-TiirooHHast MOJIeb aIpOHOB
®dwusuka 3a npenenamu CTaHIAPTHON MOJIEIH.
117 Témuas MaT: usi U1 TEMHAsI 3Hep Tus bubmorexa [TOK
P . priti. https://m.edso0.ru/c026fd37
EnunCTBO (DM3Mueckoil KapTHHBI MUpa
118 OTansl pa3BUTHS ACTPOHOMHH. 3HAYEHUE bubmuoreka [IOK
aACTPOHOMUHU https://m.edsoo.ru/ad73e145
119 [TpuMeHUMOCTH 3aKOHOB (PU3UKH JIS bubmuotexa [JOK

00BSICHEHUS TPUPOIBI KOCMUYECKHUX

https://m.edso0.ru/39c44028




00BbeKTOB. MeTOIbI aCTPOHOMHUYECKHIX
HCCIIEJOBAaHUI

COBpeMeHHLIe OIITUYCCKUEC TCIICCKOIIBI,

bubnunorexa LIOK

120
Pa/IHOTEIIECKOIEI, BHEATMOChepHas https://m.edsoo.ru/4877aale
aCTPOHOMHUS
121 Bun 3Bé3aaoro Heba. Co3Be3ausi, spKue bubmmoreka [JOK
3BE3/IBI, INIAHETHI, UX BUAMMOE IBIDKCHIE https://m.edsoo.ru/aac588eb
Conneunas cucrema. Connie. ConHeyHas
122 akTUBHOCTH. McTounuk sHepruun CosHia u bubmmorexa [JOK
. ’ p 1 https://m.edso00.ru/22748eb4
3BE3 N
3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTHKHU.
123 Jlnarpamma "crieKTpaabHBINA KJ1acc — bubmorexa [JOK
P " P https://m.eds00.ru/42169944
CBETUMOCTh
124 3Be3/1bI TJIABHOM MOCJIEI0BATEIbHOCTH brbmmorexa [JOK
A A https://m.edsoo.ru/b3ch766¢
Buytpennee crpoenue 38€31. CoBpeMeHHbBIE
125 IIPEICTABICHUS O IIPOUCXO0XKICHUU U bubmuoreka [IOK
sBomtouny CoJiHIA U 3BE3/. DTallbl )KU3HU https://m.edsoo.ru/d09da494
3BE3]T
126 Muneunsiii I1yte — Hama ['anaktuka. Tumsl bubmuoreka [JOK
rajJlakTukK. YEpHbIE ABIPBI B AIpax rajJakTHK https://m.edsoo.ru/7cd10a0a
Bcenennas. Paciiupenue Beenennoid. 3akoH Bt 10K
HOJIMOTEeKA
127 Xab6ua. Teopust bonbmioro B3prIBa.
5 DY DOTBIIOTO BSpEIB https://m.edsoo.ru/3dbdf0d2
PennkroBoe u3nydenue
128 MacmrabHast cTpykTypa Beenennoii. bubmmnorexa [JOK
Meraranaktuka https://m.edso00.ru/ce234633
129 Hepeménnsie npobiaeMbl aCTpOHOMUHU bubmmorexa LIOK

https://m.edsoo.ru/d37d9ffe




DU3NYECKUI TPAKTUKYM I10 TEME
"MccnemoBaHue MAarHUTHOTO TT0JIS
MOCTOSHHBIX MarHuToB" uinn "McciegoBanue

bub6nmmoreka [IOK

130 .
CBOMCTB (peppOMarHeTUKoB" win https://m.eds00.ru/67361aef
"NccnenoBanue 1eHCTBUS IOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM"
@uU3NYECKU IPAKTUKYM 110 TEME
"Uzmepenue cuiibl Amriepa” unu "M3ydenue
131 P A P Vi 2" bubnuoreka [IOK
3aBUCHUMOCTH CHJIbI AMIIEpa OT CUJIbI TOK
" P . https://m.edsoo.ru/fcae91e9
win "OnpeneneHre MarHUTHON MHTYKIIUU Ha
OCHOBE M3MepeHus cuiibl Ammepa"
@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue sIBIEHUS AIEKTPOMarHUTHOM
132 A " " P https://m.edso00.ru/c36658da
uHaykuun" win "OnpeaeneHue MHIYKIUU
BHUXPEBOI'0 MarHUTHOTO MO
Pu3nYeCKUil IPAKTUKYM 110 TEME
133 "UccnenoBanue sSiBIEHUS CAaMOUHIYKITUN" bubnmnorexa [JOK
nin "COopka MO 3JIEKTPOMAarHUTHOT'O https://m.edsoo.ru/b8fb6391
reHeparopa"
DU3NYECKUN TPAKTUKYM I10 TEME
134 "I P ™ 6 P — bubmuoreka [{OK
3MepEeHue Nepruoia CBOOOAHBIX KO
P pHoA 8 " https://m.eds00.ru/5d159d35
HUTSHOTO U MPYXKMHHOT'O MasiTHUKOB
DU3NYECKUN TPAKTUKYM I10 TEME
135 "Moeo P ™ bubnuotexa [JOK
eo0pa3oBaHNE SHEPTUU B IIPYKUHHOM
beodp " P Py https://m.eds00.ru/a28026bd
MasTHHUKE
Pu3nYeCKUil NPAKTUKYM IO TEME
136 "UccnenoBanue nepeMeHHOT0 TOKa Yepes bu6muoreka [IOK

IIOCJIEI0BATEIILHO COCIUHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ uin

https://m.edso0.ru/89dc2d90




"UccnenoBanue pabOThl HCTOYHUKOB CBETA B
LIETIH [TEPEMEHHOr0 ToKa"

®u3nyecKuil mpakTUKyM 1o Teme "M3yuenue

bubnunoreka LIOK

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

138 "N3mepeHue noka3aTelis IpeaoMIICHUs Bu6mmoteka [JOK
crexna" wim "llonydenne n3o0pakeHus B https://m.edsoo.ru/42569eal
CUCTEME U3 IIOCKOT0 3epKaJia U JIUH3bI"
@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO BuGmorexa LOK

139 paccTosiHUS OT BelIecTBa (Ha MpuMepe https://m.eds0o.ru/b879fb3f
xuakux auH3)" wim "M3mepenne GoKkycHOTro
pacCTOsIHUSL PacCeUBAOIIUX JIUH3"
'('DI/ISI/IIIGCKI/II\/'I MIPAKTUKYM I10 TEME BuGmorexa LIOK

140 Hiaf;};ij:;;;?iﬁ%uﬂm wHTCpepeRTIIH https://m.edsoo.ru/8b7ac737
Pu3nYeCcKUil IPAKTUKYM I10 TEME
"OnpeneneHue UMITyJIbCa U SHEPTUU

141 pensATUBUCTCKUX yacTull (o gororpadusm 5::{)65/1//1;?:;(;5:3};375 6c47
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM
mose)"
Pu3NYECKUl IPAKTUKYM 110 TEME
"N3mepenue nocrossHHOM [1nanka Ha ocHOBE Bumiorexa 1IOK

142 uccnenosanus Gorodppexra” umm https://m.edsoo.ru/eb916f82
"HccnmeqoBanne 3aBUCHMOCTH CHIIBI TOKa
4yepe3 CBETOAMO OT HalpsHKEHUs "
@u3NYECKU NPAKTUKYM 110 TEME

143 "UccnenoBanue crekTpa pa3pekeHHOTO bromorexa LIOK

aTOMapHOTO BOJIOPOJIa M U3MEPEHUE

https://m.edsoo.ru/ec651eb8




144

nocTostHHOW Punbepra"

@uU3NYECKUN IPAKTUKYM 110 TEME
"UccnenoBanne paiMoakTUBHOTO (hoHA C
HCIOJIb30BaHueM Ao3umMeTpa" unu "U3yuenue
[OIJIOLIEHUS OeTa-4acTUL] AJIFOMUHHEM"

bubnunoreka LIOK
https://m.edsoo.ru/c3dabe6e

145

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOmroaenust 38E31HOr0 Heba
HEBOOPY>KEHHBIM TJIa30M C HCIOIb30BAHUEM
KOMITHIOTEPHBIX MIPHIIOKEHUHN IS
OTIpe/ICIICHUS TTOJIOKEHUS HEOCCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3usi CeBepHOTO MONYIIAPHUS U SIPKHE
3BE31161" uau "HaOmroieHus B TEIIECKOII
JIyHBI, TUTAHET, TYMaHHOCTEH U 3BE3THBIX
CKoILIeHH"

bubnuoreka [{OK
https://m.edsoo0.ru/1072021e

146

147

148

O0001IeHre U cucTeMaTH3anus 3HaHui. Pois
(OU3HUKY B aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COITTATBEHON 1 dTUYECKOMN
cdepax AeaTeTbHOCTH YeIIOBEKa

O000111eH1E U cUcTEMAaTH3aus 3HaHuii. Poib
1 MecTo (PU3MKH U aCTPOHOMUU B
COBPEMEHHOM HAYYHOU KapTHHE MHUPA

O06o01eHre U cucTeMaTr3alys 3HaHui. Ponb
¢busnveckoit Teopuu B HopMUpOBAHUH
MpeCTaBICHUN 0 (PU3UYECKON KapTHHE MUDA,
MeCTO (PU3UUECKON KapTHHBI MUPA B 00IIEM
psIAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O IPUPOJIE

bu6nmorexa LIOK
https://m.edsoo.ru/ad6ddeed

bubnunorexa LIOK
https://m.edso0.ru/18f19f7c

bu6nunorexa LIOK
https://m.edsoo.ru/e7d400f4

149

O0001IeHYE ¥ cUCTEMATU3alUs 3HAHUI 110

bubnunoreka LIOK




TeMe "Kunematuka"

O06001IeHYE ¥ cUCTEMATU3aLMU 3HAHUN 1O

https://m.edsoo.ru/b032fc4b
bubnunorexa LIOK

150
teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06001IeHre U CUCTEMaTH3aIlUsl 3HAHUH 110 bubmuorexa [IOK
teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
152 O06o001eHre 1 CHCTEMAaTH3alKs 3HAHUH 110 bubnuorexa [JOK
teme "Cratuka TBepaoro tena" https://m.edsoo.ru/3cca482e
153 O060011IeHrEe U CUCTEMAaTU3aIMs 3HAHUH 110 bubnuorexa [JOK
TeMe "3aKOHbI COXpaHEHHs B MeXaHUKe" https://m.edsoo.ru/32a4d1a0
O06o01IeHre ¥ cHCTeMaTU3alus 3HaHUH 110
154 teme "OCHOBBI MOJICKYJISIPHO-KMHETHYECKOM bubmorexa HOK
" y P https://m.edsoo.ru/ed440ca8
TEOpUU
155 O00011IeHIE U CUCTEMATHU3AaIMs 3HAHUN 110 bu6nmorexa LIOK
teMe "Tepmoaunamuka. Tennossle MaInHbL" https://m.edso0o.ru/c63f7c10
O06o0061IeHre U cucTeMaTu3alus 3HaHu#| 110
156 TeMe "ArperatHble COCTOSIHUS BEIECTBA bubmorexa HOK
P p ' https://m.edsoo.ru/1d36b5b1
da30BbIC IEPEXO/IBI
157 O06001IeHre U cUCTEMaTU3aIMs 3HAaHUN 110 bubmuoreka [IOK
Teme "DnekTpuueckoe mose"” https://m.edsoo.ru/3bf0def9
158 O06o001IeHre 1 cucTeMaTH3aIis 3HaHUH 110 bubmuoreka [{OK
teMe "I10CTOSHHBIN 2TEeKTPUIECKUNA TOK" https://m.edso00.ru/71453ee6
159 O06o00611eHre U cucTeMaTu3alus 3HaHu#| 110 bubnuotexa [JOK
teMe "Toku B pa3nnyHbIX cpepax” https://m.edsoo.ru/3d40077a
160 O06001eHre 1 cucTeMaTU3aIys 3HaHUH 110 bubnuotexa [JOK
teme "MarauTtHoe nose" https://m.edsoo.ru/3b4c06ae
PesepBHelit ypok. O6001ICHHE U
P P . bubmuorexa [{OK
161 CHUCTEMATH3AINA 3HAHUH I10 TEME

"DnekTpoMarHuTHas UHAYKIUs"

https://m.edso0.ru/053e2248




PesepBHbIil ypok. O6006111eHIE 1

162 CHUCTEMATHU3AIHI 3HAHUN 10 TEME 1 Bubmaorexa ITOK
H https://m.edsoo.ru/d6310bfd
"Mexannyeckue konedanus"
PesepsHEIil ypok. O0001IIEHNE U
163 CHCTI;MaTHBZp Ust 3HaHPII>'IHl 10 TEME 1 bubmaorexa LIOK
. https://m.edsoo.ru/5e2bb83d
"DJIeKTpOMarHuTHEIE KoeOanus"
PesepBHeIil ypok. O000IICHHE 1

164 cUCTEMATH3aIHs 3HAHUH I10 TEME 1 bubnunoreka LIOK
"MexaHu4YecKHe U AIEKTPOMAarHUTHBIC https://m.edsoo.ru/96a7a2dd
BOJIHEI"

165 PezepBHblit ypok. O6o0mIeHNE 1 1 bu6moteka [JOK
cucreMaru3anusa 3HaHui 1mo teme "Onrrka" https://m.edsoo.ru/52ad1603
PesepBusblil ypok. O000IEHNE 1

P P iII " bu6nmorexa LIOK
166 cucTeMaTu3anys 3Hanuii 1mo teme "OCHOBEI 1
https://m.edsoo.ru/5beclc65
CTO"
PesepBusblil ypok. O000IIEHNE 1
167 CI/ICTEM&TI/BZP 158: 3HaHI/II>'IHl 10 TEME 1 Bubmiorexa IOK
" B . " https://m.eds00.ru/f7c59d38
KopmyckysipHO-BOJTHOBOH JTyaJi3M
PesepBusblil ypok. O0001IIEHNE 1
168 CI/ICTEM&TI/BZP 158:| 3HaHI/II>'IHl o teme "dusuka 1 bubmiorexa LOK
" B https://m.edso00.ru/1f511654
aroma
PesepsuEblil ypok. O0001IIEHNE 1
169 CI/ICTIe)MaTI/ISZP W 3HaHui 1o TeMe "dusnka 1 BrbmroTexa [IOK
R " https://m.eds00.ru/905c5ce0
aTOMHOTO SI/Ipa ¥ SJIEMEHTAPHBIX YaCTHI]
PesepsuEblil ypok. O000IIEHNE 1
170 CI/ICTIe)MaTI/ISE}l’p us 3HaHI/II;IH o TeMe "DJIeMEHTEI 1 Bubmorexa HOK
H" https://m.edsoo.ru/2bffb94c
acTpou3uku
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 170 16




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeMeTHbIE 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 TPAHMIBI MPUMEHEHHUS HM3YUYEHHBIX (PH3UYECKUX MOJCIICH:
MaTepHaibHasi TOUKa, MHepPIHaJIbHas CUCTeMa OTCUETa, aOCOIIOTHO TBEPIOE
TEJIO, UJICATBHBIN ra3; MOJEIU CTPOCHHMS ra30B, )KUJIKOCTEN U TBEPIABIX TEIl,
TOYCYHBIN DJICKTPUYCCKUI 3apsij] — MPU PEeIICHUH (PU3NIECKUX 3a]1a4

10.3

10.4

Pacrnio3naBath pu3nveckue sBIeHUs (TPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KUHETUUECKONH TEOpUU  CTPOEHUs
BEUIeCTBA M JJIEKTPOJWHAMUKHU: PABHOMEPHOE U PaBHOYCKOPEHHOE
NpSIMOJIMHEHHOE JIBUKEHHE, CBOOOJHOE TAaJeHHE TeN, MABIKEHHE II0
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Ttei; AudQy3us, OpoyHOBCKOE
JBIDKEHUE, CTPOEHHUE XKMJIKOCTEH U TBEPABIX TN, U3MEHEHHEe 00bEMa Ten
OpU HarpeBaHUM (OXJIAXKIEHHM), TEIJIOBOE paBHOBECHE, MCIApPEHHUE,
KOHJIEHCallUs, IJIaBJIeHHe, KpUCTAJUIM3allks, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
MOBBILICHHUE J1aBJICHUS r'a3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MEXJly apaMeTpaMy COCTOSIHUA ra3a B M30Ipoleccax; dJIeKTpU3alus Tedl,
B3aMMO/ICHCTBUE 3apsI0B

OnuceiBaTh MEXaHUUYECKOE JBMXKEHUE, UCIONb3Ysl (PU3NUYECKUE BEITHMUUHBI:
KOOPJAMHATA, MYyTh, IIEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa,
UMITYJIbC ~ TEJla, KUHETUYECKas DJHEprus, IOTCHUUaIbHAsA JHEPIHs,
MexaHuuyeckas paboTa, MeXaHHWYecKass MOUIHOCTb; TIpU  OINHUCAHUU
MPaBWIBHO TPAaKTOBaTh (PM3MYECKUN CMBICI HCHOJIb3YEMbIX BEIWYHMH, HX
0003HAa4YeHMs] W EIWHUIBI, HaXOAWUThb (OPMYJIbl, CBS3BIBAIOLIUE JIAHHYIO
(bU3nYeCcKyro BETUUUHY C IPYTUMHU BEIMYMHAMU

10.5

10.6

OnucelBaTh U3yYEHHbIE TEIJIOBBIE CBOMCTBA TEJl M TEIUIOBBIE SIBJICHUS,
UCHOJB3YS (PM3MUECKHUE BEJMUMHBIL: JaBJIEHUE Ta3a, TeMIlepaTypa, CpeaHsis
KMHETHYecKast SHEprus Xa0TUYECKOI0 JIBUKECHUS MOJIEKYIL,
CpeIHEeKBaJIpaTUyHasi  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHS JHEprusi, pabora raza, KOX(QQHUIMEHT MOJE3HOrO JEHCTBU
TEIUIOBOTO JABHUTraTeNsl; MPU ONMMCAHUU MPAaBUIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI UCHOJIb3YEMbIX BEIMYUH, UX OOO3HAYEHMS U €AMHHUIIbI, HAXOIUTh
(dopMynbl, CBS3bIBAIOIIME TAHHYIO (DU3UYECKYI0 BEIUYHMHY C JAPYTHMH
BEJIMYMHAM

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




10.7

ANEKTPUYECKUN 3apsill, SJIEKTPUUYECKOE TIoJie, HaNpsLKEHHOCTh OIS,
MOTEHIIKAJ, Pa3HOCTh MOTEHIIMANIOB; NP ONMKMCAHUHU MPABUIBHO TPAKTOBATh
(bu3HYECKU CMBICIT HCTIONIb3YyEMbIX BEJIMYUH, UX 0003HAUYEHUS U €IUHUIIBL;
yKa3bIBaTh (DOpPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (DU3MUYECKYIO BEITUYHMHY C
JIPYTMMH BETUUMHAMU

aHATM3UPOBATh (PU3UYECKHE MPOLECCH U SBICHUS, HCIIONB3Ys (PU3HUYECKHe
3aKOHBI W TPUHIHUIBL 3aKOH BceMupHoro TsroteHus, |, Il u Il 3axonsI
HproTOHA, 3aKOH COXpaHEHHs] MEXaHUYECKOW IHEPruH, 3aKOH COXPaHCHHS
UMITYJIbCa, TPHUHIMI  CYNEPHO3WIMHA CHJI, TPHHIUAN PaBHOIPABHS
WHEPIUAIBHBIX CHCTEM OTCUE€Ta; MOJICKYJIIPHO-KHHETHUECKYIO TEOPHIO
CTPOCHHUSI BEUIECTBA, Ta30BbIC 3aKOHBI, CBS3b CpPEAHEH KHHETHYECKOM
SHEPTUU TEIUIOBOTO JBHKEHHUS MOJEKYJI C aOCONIOTHOW TeMIlepaTypoH,
NEpPBbI  3aKOH TEPMOJUHAMUKH; 3aKOH COXPAHEHHUS DSJICKTPUUECKOTO
3apsina, 3akoH KysoHa; mpu 3TOM pa3nuyarh CIOBECHYIO (hOpMyIHpOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE W YCIOBHS (TPAHUIBI, 00JACTH)
PUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBl JIEHCTBUS MallMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuuyaTh  yCJIOBUS MX  0€30IacHOro
HCII0JIb30BaHUs B IOBCEIHEBHON JKU3HU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYCCKUX SIBICHHU |
MponecCoB C UCIIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX I/ISMepeHHfI; IIpu 5TOM
dbopmynupoBath IpodiemMy (3a7ady) U THUIOTE3y YU4EOHOTO IKCIIEPUMEHTA,
coOuparh YCTAaHOBKY M3 MPEIJIOKEHHOTO 00OPYIOBaHUS, TPOBOJIUTE OIIBIT
U GOPMYJIUPOBATH BHIBOJIBI

10.10

10.11

10.12

10.13

10.14

OcymiecTBiIATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEJIHYUH,
IPU 3TOM BBIOMpATh ONTHMAJIbHBIA CHOCOO HM3MEpPEHUs U MCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCHUMOCTH  MEXIy (PU3WYECKUMHU  BEIHMUYMHAMHU C
WCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW; MpU STOM KOHCTPYHMPOBATh
YCTaHOBKY, (DUKCHpOBATh  pe3ylbTaThl  MONYyYEHHOM  3aBUCUMOCTHU
(GU3MYECKUX BEIWYMH B BHJE TAaOMUIl U TpaduKOB, J€JaTh BBIBOJIBI I10
pe3ynbTaTaM UCCIIeIOBAHUS

Cobmo1aTh mpaBmiia 0€30MacHOTo Tpy/a MpU MPOBEICHUN UCCIETIOBaHH B
pamMKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEI0BaTENbCKOW U
MPOEKTHOM AESITENFHOCTU C HCIOIh30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U
71a00paTOPHOTO 00OPYTOBAHUS

Pemarp pacuérHble 3a7auu C SIBHO 3aJlaHHOM (U3WYECKOW MOMAEIBIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3aJaui BBIOUPATh (PU3UYECKYI0 MOJAEINb, BHIICTATh (DU3HUECKUE BETUYHHBI
U QopMynbl, HEOOXOAWMBIE [JIsi €€ pelIeHHs, MPOBOAUTH pPAacu€Thl U
OIICHUBATH PEATHHOCTh MOTYUYEHHOTO 3HAUYCHUS (PU3UIECKON BEIIMUNHBI

Pemiate Kau4C€CTBCHHBIC 3aga4uu: BBICTpPanNBATb JJOTHUYCCKH
HCIMIPOTUBOPCUMUBYIO IICIIOYKY paCCY)K,Z[CHI/Iﬁ C OHOpOI71 Ha H3YYCHHBIC




3aKOHBI, 3aKOHOMEPHOCTHU M (pU3HUECKHUE SIBICHUS

10.15

Hcnonb3oBaTe  HpU  pelleHMH  y4eOHBIX  3aJad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJIOTMM Ui TOHMCKA,  CTPYKTYPHUPOBaHUS,
UHTEpPIIpETAllUM U TPEACTABICHUS Y4YyeOHOM U HAy4yHO-TIONYJSpPHOU
uHpOpMaLMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPHUTHYECKH
aHAJTM3UPOBAThH MOJTy4yaeMyro HH(POpMAIUIO

10.16

10.17

10.18

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

Hcnonp30BaTh TEOpETUYECKUE 3HAHUS 10 (PU3HMKE B IMOBCEIHEBHOW KH3HH
st obOecrieueHrss 0€30MACHOCTH TIPU  OOpalleHHH C MpuOopaMH |
TEXHUYECKHMHU YCTPOMCTBaMU, IUISI COXPAHEHUsS 370POBbS U COOIIOICHUS
HOPM 5KOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cpere

PaGorath B rpymme C BBINOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIIbI, PAIMOHATIBLHO PACIPEACISATh O0SI3aHHOCTU U
IUIAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX CHUTYAIMsX, aJCKBaTHO
OLICHUBATh BKJIAQJ KAXKIOTO W3 YYaCTHUKOB TPYIIBI B pEIICHHE
paccMaTpuBaeMoid MPoOIeMbI

11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

111

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOTrPaMMbl CpeIHero 0011ero o0pa3zoBaHus

JleMoHCTpHpOBaTh Ha MpUMEPAX poJib U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B Pa3BUTHUH COBPEMEHHON TEXHUKHU
U TEXHOJOTHH, B IPAKTHUUYECKOW IEATEIBbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

Y4uuThiBaTh TpaHULIBI MPUMEHEHUS HM3YYEHHBIX (PU3MUYECKUX MOJeINeH:
TOYEYHBIN DJIJIEKTPUYECKUHN 3apsf, sAepHas MOJENIb aToMa, HYKJIOHHAs
MO/JIeJIb ATOMHOTO sJIpa MPHU pelIeHNH (PU3NUECKHX 3a]a4

11.3

Pacnio3naBath (uznueckue sBIeHUS (MPOLECcChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB 9JICKTPOJMHAMUKH U KBAaHTOBOM (M3WKHU: 3JIEKTpUYECKas
POBOJUMOCTh, TEIIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JCHCTBUSI
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS WHIYKIIUS, ICHCTBHE
MarHUTHOTO TIOJISI Ha TMPOBOJHMK C TOKOM U JBWXKYIIHUICS 3aps,
AIIEKTPOMarHUTHBIE KoneOaHus " BOJIHBI, NpSIMOJIMHEIHOE
pacnpocTpaHeHHE CBETa, OTPaKEHHE, NpEIOMIICHHe, WHTepdepeHIus,
nudpakiys U MoJspU3anus CBETa, AUCIEPCHS CBETa, (POTOIIEKTPHUYESCKUN
s dekt (porodddexT), cBeTOBOE AaBi€HHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIEeKTpa  aTtoMa  BOJOPOJAA,  ©CTECTBEHHas M HMCKYCCTBEHHAas




pPaanoOaKTUBHOCTDb

11.4

OnuceiBaTh U3yYEHHBIE CBOMCTBA BELIECTBA (JIEKTPUUYECKHE, MATHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh Ppa3IMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (pU3MUEcKue
BEJIMYUHBL: ICKTPUUECKUH 3apsijl, CUIIA TOKA, DJIEKTPUYECKOE HANPSKECHUE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pasHOCTh moreHnuanos, OJC, pabora
TOKa, MHIAYKIMS MarHuTHOro mois, cuina Awmmepa, cwia JlopeHna,
MHIYKTUBHOCTb KATYIIKH, SHEPTUs JIEKTPUUECKOTO U MarHUTHOTO IOJIEH,
HEepuoJl U 4acToTa KOJIeOaHUH B KosieOaTelabHOM KOHTYpE, 3aps] U Ccuila
TOKa B IpoOllecCe TapMOHMYECKMX 3JEKTPOMArHUTHBIX KoseOaHuH,
(GoKycHOE pacCcTOSIHHE€ U ONTHYECKas CHJa JIMH3BL, TPH OMHCAHUH
NPaBWIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJNB3YEMBIX BEJIMYHMH, UX
0003HauCHHsI W EIUHMIIbI, YKa3bIBaTh (OPMYJbI, CBA3BIBAIOIINE TAHHYIO
(U3UYECKYIO BEJIMYUHY C APYTUMU BEJIUYUHAMU

11.5

OnuceiBaTh HM3y4YeHHBbIE KBAHTOBBIE SIBICHHS M TPOIECCHI, HCMOIb3YS
($u3HYeCKre BETUYNHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
M YacToTa CBETa, SHEPrus M HMITYyJIbC (POTOHA, MEpPHOA IOJIypacraja,
SHEPTUsi CBS3M ATOMHBIX SJI€p; MPU ONMUCAHWUU TMPABUIBHO TPaKTOBATh
(UBUYECKUN CMBICI UCTIONB3YEMBIX BEIMYHMH, MX 0003HAUCHUS U €IUHULIBI;
yKa3bIBaTh (DOpPMYJIbI, CBA3BIBAIOIIME TAaHHYIO (DU3MYECKYI0 BEIUYHUHY C
JPYTMMH BETUYMHAMU, BBIUUCIISITH 3HaUeHNE (PU3UYECKON BETUUHHBI

11.6

11.7

11.8

AHanm3upoBath (U3NYECKHE MPOLECCH U SIBICHUS, HCIIONB3Ys (PH3NIECKUE
3aKOHBl M NPUHLUIBL: 3aKkoH OMa, 3aKOHBI IOCJIEI0BAaTEIbHOTO U
NapajjIeJIbHOTO COEAMHEHUs NIPOBOJHUKOB, 3aKoH Jlxxoynsa — JIeHna, 3akoH
AIIEKTPOMAarHUTHOW MHAYKLHWHU, 3aKOH NPSMOJIMHEHHOIO pacipOCTPaHEHUS
CBETa, 3aKOHBbI OTPAKEHUS CBETA, 3aKOHBI IIPEJIOMIICHUS CBETA, YPABHEHHUE
OnHmTeiiHa 11 QoTtosddexTa, 3aKOH COXpAaHEHUs DSHEPrUH, 3aKOH
COXpaHEHMs UMITYJIbCA, 3aKOH COXPAHEHUs DJIEKTPUUECKOTO 3apsia, 3aKOH
COXpPaHEHMsI MacCOBOIO 4HCla, MOCTyNaTel bopa, 3aKOH pagroOaKTHUBHOIO
pacraza; mpu 3TOM pa3iIuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYecKoe  BbIpaXXe€HHWE M ycjoBHMsl  (TpaHMIbl,  oOnacTu)
MPUMEHUMOCTH

Omnpenendarb HampaBiI€HUE BEKTOpa MHAYKIUMUM MAarHUTHOTO  TOJIS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTH H300pakeHHE, CO37aBacMOe IJIOCKHM 3€pKajoM,
TOHKOH JTUH30U

11.9

BrimonaaTe OKCIICPUMCHTBI I10 HCCIECAOBAHHUIO (1)I/I3I/I‘—ICCKI/IX SIBJICHUA U
MMponeCcCOB C UCITOJB30BAHUEM IMPAMBIX H KOCBECHHBIX I/I3MepeHHI>'I; IIpu 5TOM
dbopmynupoBath podiemMy (3a1ady) ¥ THIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 000pyI0BaHUS, MPOBOJUTE OIBIT
1 GOPMYIHUPOBATH BBHIBOJIBI

11.10

OcymiecTBIsITh MpsiMble M KOCBEHHbIE HM3MEpPEHUS (PU3NYECKUX BEIMYUH;
IpU 3TOM BBIOMPATh ONTHMAJIbHBIA CHOCOO HM3MEpPEHUs U HCHOJIb30BaTh




U3BECTHBIE METO/BI OLIEHKH IOTPEIIHOCTEN U3MEPEHUI

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCHMOCTH  (DM3UYECKUX BEIMYUH C HCIOJIb30BaHUEM
OpPSAMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (PMKCHPOBAThH
pe3ybTaThl TOJYYEHHONW 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BHJIE
TaOIUI U TPaQUKOB, AETATh BHIBOABI 110 Pe3yJIbTaTaM HUCCIICIOBAHMS

Cobmoath mpaBuiia 0€30MacHOTO TPy/a P MPOBEIACHUH HCCIICIOBAHUIT B
paMKax  y4eOHOTro  JKCIEpPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW  H
HpOCKTHOI\/'I ACATCIIBHOCTU C UCIIOJIb30BAHHUEM U3MCPUTCIIBHBIX YCTpOﬁCTB u
1abopaTopHOTrO 000PYIOBaHUS

Pemate pacuérHble 3agauM ¢ SIBHO 3aJaHHON (DU3UYECKON MOJIEIBIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHIIMITBI; HA OCHOBE aHAJIM3a YCIIOBUS
3a/1a4u BHIOMPATh (PU3UYECKYIO MOJCIb, BBIICIATh (PU3UUECKHUE BEITUYHHBI
U QopMynbl, HEOOXOAWMBIE ISl €€ pelIeHHs, MPOBOAUTH PAcu€Thl U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHS (PH3UICCKON BEITMUNHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAaUBATb JJOIT'M4YCCKHU
HCIMIPOTUBOPCUUBYHO ILICIIOYKY paccy;xneHHﬁ C OHOpOﬁ Ha H3YYCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHHUA

Hcnonb3oBaTh  HpU  pelleHUH  y4eOHBIX  3ajJjad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJOTMM U1 IIOMCKA,  CTPYKTYPUPOBAHUS,
UHTEpIpeTallud U MpeJICTaBleHUs Y4eOHOH M  Hay4yHO-IOMYJIIPHOM
uHpOpMaLlMY, MOJYYEHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATh M0JIy4aeMyl0 HH(pOpMauIo

OOBSICHATh MPUHLUUIBI JEHCTBUS MAIMH, NOPUOOPOB M TEXHUYECKHX

YCTPOMCTB; pa3nuyaTh YyCIOBHS UX O€30MacHOr0 WCMOJIb30BAaHUS B
MOBCEIHEBHON KU3HU

11.17

[TpuBOIUTE PUMEPHI BKIIAJIa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IIPOLECCOB OKPYKAIOLIET0 MHUDA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp30BaTh TeOpEeTUUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM KM3HU
st obecrieyeHust Oe3omacHOCTM TpuU  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHUS 3/I0POBBS M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 MIOBEICHUS B OKPYXKAIOLIEH cpeie

11.19

PaGorate B rpymnme C BBIIOJHEHUEM pA3IUYHBIX COIMATIBHBIX POJIEH,
MJIAHUPOBATh PadOTy TPYMIIBI, PAMOHATBHO PACHpeNesaTh 00S3aHHOCTH U
IJIAaHUPOBATh JACATCIBHOCTh B HCECTAHAAPTHBIX CUTYyallMAX, aJACKBATHO
OLCHMBATb BKJIaJ KaXJAO0ro M3 YYAaCTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIEMBI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. Hayunble meTonaml
MO3HAHUs OKpY)Karouero mupa. Poip skcriepumenTa
U TEOpUM B IIpolleccC€ TMO3HAHUA IPUPOAIBL.
DKCIepuMeHT B (pu3uke

1.2

MonenupoBanue ¢usnueckux  SABICHUH |
nporeccoB. Haywnple rumote3sl. ®Dusndeckue
3aKOHBl M TEOpHM. ['paHUIBl PUMEHUMOCTH
¢u3MyecKkux 3aKOHOB. [IpHHIMII COOTBETCTBHSI.
Porb w wMecro ¢usuku B QopMUpOBaHUH
COBPEMEHHOM  HAay4yHOH  KapTHUHBI MHpa, B
NPaKTHYECKOH eSITeNbHOCTH JIIOIeH

MEXAHUKA

2.11

###PartH#KNUHEMATUKA
Mexanuyeckoe — aBukeHHe.  OTHOCHUTEIBHOCTh
MexaHuyeckoro aBmxkeHus. Cucrema oTcuéra.
Tpaexropus

2.1.2

[Tepemermienne, CckoOpocTb (CpeAHsiss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHHE MaTepHalIbHOMI
TOYKH, UX MPOEKIUU HAa OCH CHUCTEMbI KOOPJIMHAT.
CrnosxeHue nepemMeIeHni 1 CI0)KEHNE CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIUHEITHOE
IBIDKEeHHE. ['padMKku 3aBUCUMOCTH KOOPAHMHAT,
CKOPOCTH, YCKOPEHMS, IyTH U T[EepeMENICHUs
MaTepUAIbHON TOUYKU OT BPEMEHU

2.14

2.15

2.16

CBoOoaHoe magieHre. Y CKopeHue cBoOOOHOTO
maaCHUuA

KpuBonuneiinoe JIBHKEHHE. PaBHOMepHOE
JIBUOKEHUE MaTEpPUAJIbHOW TOYKH IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHEHHAs CKOpOCTh. [lepuon u
yactoTa. L{eHTpocTpeMHUTENbHOE YCKOPEHUE

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

2.1.7

[Ipaktuueckue paboTel. M3MepeHne MrHOBEHHOMH
ckopocTH. MccienoBaHHe COOTHOLICHHSI MEXIY




2.2

2.3

MyTSMH, IIPOVICHHBIMU TEJIOM 3a
HOCJICIOBATENbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpU PaBHOYCKOPCHHOM [BIDKCHHUHM C HAYaIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3ydeHue ABHIKEHHS
HapUKa B BSI3KOW XHIKOCTU. V3yueHne ABMIKEHHS
Tena, OpOIIEHHOTO TOPU30HTAIBHO

#H#Par### IMHAMUKA

2.2.1

2.2.2

IIpunnun orHocutensHOocTH ['anmunes. Ilepsbiid
3ak0oH HproTtoHa. lHepuaibHble CUCTEMBI OTCUYETA

Macca tena. Cuna. [IpuHImMn cyneprno3uiyuy Cuil

2.2.3

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

2.2.4

2.2.5

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

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbXKEHHUSI M cuiia TpeHus mokos. Koadduuument
TpeHus. Cuia CONpOTUBIICHUS TIPU JBMXKEHUH Tea
B JKU/IKOCTH HJIH ra3e

2.2.7

2.2.8

2.2.9

[TocrynarensHOe W  BpamaTeIbHOE  JIBHKCHUE
a0COI0THO TBEPAOTO TEa

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpaIllCHHUS.
[1;eyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEa B
nUCo

TexHuueckue YCTpOﬁCTBaZ MNOJIIHUITHUKH, IBUKCHHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckne pabotel. M3ydeHue ABMKEHUS
Opycka IO HAaKJIOHHOM IUIOCKOCTH MOJ AEHCTBHEM
HECKOJIBKUX cHil. MccienoBaHue 3aBUCHUMOCTH CHIT
VIOPYTOCTH, BO3HUKAWOIIUX B JaehopMupyeMoit
NpYXUHE W PE3MHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLIEHUS

###Par#H#3AKOHBI COXPAHEHIM A B MEXAHUKE

2.3.1

2.3.2

2.3.3

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
MaTepuaIbHBIX TOUeK. IMIysabC cuiibl U U3MEHEHUE
UMIIyJIbCa Tea

3akoH coxpaHeHust umiyiabca B MCO. PeaktuBHoe
JIBUKECHHE

PabGora cunel




2.34

MOoIIHOCTh CHIBI

2.3.5

2.3.6

2.3.7

Kunernueckas »sHeprus MaTepHalbHONM  TOYKH.
TeopeMao KMHETUYECKOU SHEPIUU

[TorennmanpHas >Heprus. [loTeHnManbHas SHEPrUs
YIpyro nehopMUPOBAHHOU MIPY>KUHBI.
[ToTennmanpHas HEPrus Teja BOJMU3M MOBEPXHOCTH
Seman

IloTennmanbHEIe ¥ HENOTCHIMAIBbHEIC CHIIBI. CBSA3b
pa6OTBI HECIMOTCHLIHUAJIBHBIX CHJI C HU3MCHCHHEM
MEXaHU4JeCKOM OHCPIrun CUCTEMBI  TCII. 3akoH
COXpPaHCHUA MEXaHUYeCKOH SHEpIrun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

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

[TpakTuueckue padotel. 3ydeHne cBA3M CKOPOCTEH
Tel Mpu Heymnpyrom ynape. MccnemoBanue cBA3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYeCKOM
SHEPTrUM Tela

3 MOJIEKYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA
#i#Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

OcHoBHBIE II0JIO>KEHHUS MOJIEKYJISIPHO-

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

3.1.2 Tel U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE
JTUX MOJEEN

313 Macca MOJIEKYII. KomnuectBo BEILIECTBA.
[TocrossnHass ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. lllkana remneparyp Llenbcust
Mopnens upeanpHOro rasa. OCHOBHOE ypaBHEHHUE

3.15 MOJIEKYJISIPHO-KUHETUYECKON TEOpUM HJEAIBHOTO
rasa
AOcomroTHass TeMmIeparypa Kak Mepa CpeaHeu

3.1.6 KMHETUYECKOM HSHEpPruu  TEIJIOBOTO  JBUKECHHS
yactul rasa. [llkana remneparyp KenpBruna

317 VpaBuenune Knaneiipona — MengeneeBa. 3akoH
JanbroHa

318 I"a3oBble 3ak0HBI. M30MpoLiecchl B HASAIBHOM Ta3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TCPMaA,




u30xo0pa, u3odapa

3.1.9

3.1.10

TexHUYEeCKHEe yCTPOICTBA: TEPMOMETP, OapOMETP

[TpakTrueckue paboTel. MI3MepeHne Maccsl BO3ayxa
B KJacCHOW KoMmHare. MccienoBaHue 3aBUCUMOCTH
MEXJy IapaMeTpaMH COCTOSIHUS Pa3peKEeHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

Tepmonunamudeckas cHUCTEMA. Bnaytpennss
SHEPIUs TePMOJAUHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEHEeHUS

KonuuectBo Ttemnorsl U pabota. BHyTpeHHss
HHEPrHUsi OJHOATOMHOTO UJEAILHOTO Ta3a

3.2.3

33791031 TEIUIONEpEIaYun: TETIONPOBOJHOCTb,
KOHBEKUMA, U3JIy4YyeHHue. TertoéMKOCTh  Telna.
VnaeapHass  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEpeiaue

3.24

IlepBbiii 3ak0H TepMoaMHAMHUKU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOJMHAMUKH K HM30IPOLIECCaM.
['paduueckas uHTEpIIpEeTaIys pabOTHI ra3a

3.25

Tenmosrie MAaIlITHBI. [TpunHIUTIBI JIIEUCTBUS
TerIoBeIX MamuH. [IpeoOpa3oBaHust SHEPruu B
TEIUIOBBIX MammHax. KodpuiueHT moie3Horo
nevcteus (nanee — KI1J1) termoBoit Mamuubl. [y
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

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

TexHHuecKue yCTpOiCTBa: IBUraTellb BHYTPEHHETO
CropaHusi, OITOBOI XOJOJMIIbHUK, KOHUIIMOHED
[IpakTnueckue pabotel. V3mMepeHue yAenbHOI
TEIJIOEMKOCTH

3.3

###Par#H#ATPEI ATHBIE COCTOSAHUA BEHIECBA. ®A30BbBIE

331

3.3.2

[NEPEXO/IbI

Hap006pa3013aHI/Ie N KOHACHCAllMA. I/IcnapeHHe )51
KHUIICHUC. YILCJ'ILHB.SI TCIIJIOTAa Hap006pa3OBaHI/I}I.
3aBHCHUMOCTH TEMIICPATYPHI KUIICHUA OT JaBJICHUA

AOGComOTHAS ¥ OTHOCUTENbHAS BIAXXHOCTh BO3IyXa.
Haceliennslii nap

3.33

TBépnoe Ttemo. Kpucramimueckue u amopdHbie
Tena. AHU30TPOINHS CBOMCTB KpUCTauIoB. JKuakue
KpucTayyibl. CoBpeMEHHbIE MaTepHaIb




[InmaBienne M KpucTauM3anus. Y AeiabHasl TEIIOTa

3.3.4
riaBnenus. Cyomumanus
3.35 YpaBHeHUE TEIUIOBOrO OaaHca
TexHuueckue YCTpOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU MOTYUCHUS
COBPEMEHHBIX  MaTepualioB, B TOM  4HCIE
HAHOMAaTEpPHAaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTuueckue paboTel. M3mepeHue BIAKHOCTH
BO3/yXa
4 OJIEKTPOAMMHAMUKA
###Par#H#IJIEKTPOCTATUKA
411 OneKkTpu3anus Tell. JJeKTpudyeckuid 3apsa. Jlsa
BUA DJIEKTPHUYECKUX 3apsIOB
41.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOTHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
41.4 B3aumopgeiictBue 3apsaaoB. 3akoH Kynona
DJIeKTpUUYECKOe Toue. Hanpsoxénnoctsb
4.1.5 anekTpuyeckoro mois. IlpuHnun cymneprno3unuu.
Jluany HanpsHKEHHOCTH IEKTPUYECKOTO MO
416 Pabora CHII AIIEKTPOCTATUIECKOTO TOJISL.
[Torenmman. Pa3HOCTh MOTEHIHAIIOB
41 [IpoBOAHMKK ¥ JOUANEKTPUKH B  IMOCTOSHHOM
4.1.7 AIEKTPUYECKOM ToJe. JnanekTpuyeckas
MIPOHHIIAEMOCTh
OnexTpoémkocTb. KoHaeHcaTop. OJIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCATopa. OHEPrus 3apsKEHHOTOo
KOHJIeHcaTopa
TexHuueckue yCTpOKCTBA: AIIEKTPOCKOTI,
419 AIIEKTPOMETP, ANEKTPOCTaTUYECKAS 3aIuTa,
3a3eMJICHHE  DJIEKTPONpPUOOpOB,  KOHAECHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 HpaKTI/I‘ieCKI/Ie paboTHI. N3mepenune
AIIEKTPOEMKOCTH KOHJIEHCAaTOpa
##Par###IIOCTOSHHBIN DJIEKTPUYECKHHI TOK. TOKH B PA3JIMYHBIX
CPEIAX
VYcnoBus CYIIECTBOBaHMS MOCTOSTHHOTO
421 aneKTpudeckoro Toka. Mcrounnku toka. Cuia Toxa.
4.2 ITocTosiHHBIN TOK
422 Hanpsokenue. 3akon Oma Ji1s yyacTka Lenu
423 DeKTpuvecKoe COIIPOTHBIICHUE. VY nenpHOE

COIIPOTUBJICHUEC BEIICCTBA




4.2.4

[locnenoBarenbHOEe, MapajjIebHOE, CMEIIAHHOE
COCTMHEHHE TIPOBOTHUKOB

4.2.5

4.2.6

PaGora snexTpuueckoro Ttoka. 3akoH Jlxoyms —
Jlenna

MOH_[HOCTB OJICKTPHUYCCKOI'0O TOKa

4.2.7

anekTponBkymas cwia (manmee — OJC) wu
BHYTpEHHEE CONPOTUBICHHE HCTOYHHUKA TOKa.
3akoH OmMma TUTS MTOJTHOU (3aMKHYTOM)
anekTprueckoi nenu. KopoTkoe 3amMbIkaHue

4.2.8

ONEeKTpOHHAas NPOBOJUMOCTb TBEPIBIX METAJIIOB.
3aBUCHUMOCTb  COIPOTUBJIIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

4.2.10

OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITYYKOB

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

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

4211

DNEeKTpUUECKUM TOK B 3JIEKTPOJINTAX.
DIEKTPOIUTHYECKAS JUCCOLMALIUA. DIEKTPOIIN3

4.2.12

4.2.13

DnekTpuueckuii Tok B razax. CaMOCTOSITENbHBIA U
HECAMOCTOSITENIbHBIA  pa3psa. Pasznuynbple  TUIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [1lnazma

TexHuuecKkue ycTpoNCTBa: aMIIEpMETpP, BOJIBTMETP,
peocTar, MCTOYHUKU TOKA, JJIEKTPOHArpEeBaTECIIbHBIC
IpuOOpBI, JJIEKTPOOCBETUTEIILHBIE puOopBHI,
TEPMOMETDP COINPOTUBJICHUS, BAKYyMHBIH JHOJ,
TEPMUCTOPHI u (bOoTOpE3UCTOPHI,
ITOJIYIIPOBOJTHUKOBBIN TNOJI, TAJIbBAHUKA

4.2.14

11 KUIACC

Kon
pa3nena
4

4.3

Koanposepsiemoro
3J1eMEHTAa

[TpakTnyeckue paboThl. M3ydeHue CMeIIaHHOTo
COEJMHEHUS PE3UCTOPOB.

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

IIpoBepsiemble 3JIeMEHTBI COAEP:KAHUSA

SJIEKTPOAMHAMUKA

##HPartH#M AT HUTHOE I1OJIE. OJIEKTPOMAT'HUTHAA MHAYKINA




IlocTossHHEIE MAarHuThL. B3aumonelictBue

43.1
MOCTOSIHHBIX MarHUTOB
MarnuTtHOoe 1osie. BEKTOp MarHUTHONM WHAYKIIUH.
432 [Ipunuun cynepnio3unmu. JIMHMM  MarHUTHOR
e uHIyKIud. KapTrHa JTHHUA MarHATHON MHIYKIIUH
TOJIS TIOCTOSTHHBIX MarHUTOB
MarnutHoe moJie MpoBOJHUKA ¢ TOKOM. KapTuna
JUHAKA TONS JUIMHHOTO MPSMOTO TPOBOJHHMKA H
4.3.3 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHMKA, KATYIIKU C
TokoM. OmeiTr  Opcrena.  BaumopeiictBue
MIPOBOJTHUKOB C TOKOM
434 Cuna Amriepa, €€ MOJTyJIb M HalpaBJICHHUE
Cuna Jlopenna, e€ MoIynb U HampaBIcHHE.
4.3.5 JIBI>KeHHE 3apsHKEHHON YacTHUIBI B OJIHOPOHOM
MarHuTHOM noje. Pabota cunsl Jlopenia
4.3.6 SIBNICHHE ICKTPOMArHUTHON HHTYKITUN
4.3.7 [ToTok BeKTOpa MArHUTHOW MHAYKLIUU
438 OJAC wuHayknuu. 3aKOH  3JIEKTPOMAarHUTHOM
e uHayknud Papajest
Buxpesoe snexkrpuueckoe nosue. 9JC uHIyKIIMU B
4.3.9 IIPOBOJAHMKE, JBUXKYIIEMCS IOCTYNATEIbHO B
OJTHOPOJTHOM MAarHUTHOM IT0JIE
4.3.10 [TpaBumno Jlenma
4311 NunyktuBHOCTh. fIBieHne camowHAykiuu. DJ[C
o CaMOWHTyKITUT
4.3.12 OHeprus MarHUTHOTO MOJIs KaTYIIKU C TOKOM
4.3.13 DJEKTPOMarHuTHOE I10JIE
TexHUYeCcKrne yCTpOMCTBA: MOCTOSIHHBIE MAarHUTHI,
4.3.14 AJIEKTPOMATHUTBHI, IEKTPOJABUTATENb, YCKOPUTEIN
AIIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS 11eYb
[TpakTuyeckue paboTbl. M3yueHne MarHMTHOTO
MOJIS KaTyIIKK ¢ TOKoM. MccrnenoBanue eicTBUs
4.3.15 MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosanne SIBIIEHUS 3JIEKTPOMArHUTHON
WHIYKITAN

5 KOJIEBAHUA 1 BOJIHBI
#H#HPar#t##MEX AHWYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU
KonebarenbHas cucrema. CBOOOIHBIE KOJICOaHUSI.
51 511 [Mapmonnueckne xonebanus. Ilepwon, dacrora,
amMIuInTya U dasza KoyeOaHui
5.1.2 [TpyxuHHBINA MassTHUK. MaTeMaTH4eCKUI MassTHUK




5.2

5.1.3

YpaBHeHue rapMOHUYECKUX KoJIeOaHUH.
Kunemartnyeckoen  OUHAMHMYECKOE  OIUCAHHE
K0J1e0aTeIbHOIO IBUKEHUS

5.1.4

IIpeBpamienue dSHepruv IpU  TAPMOHUYECKUX
Konebanusax. CBs3b aMIUIUTYABl  KoJeOaHHA
UCXOJHON BEIMUYMHBI C aMIUIUTYJaMHU KOJeOaHUM
€€ CKOPOCTU U YCKOPEHHUS

5.15

KonebarenbHblii KOHTYD. CBobopHbIe
AJIEKTPOMArHUTHBIE KOJIE0aHHS B  HJICAUIBHOM
KoIe0aTenbHOM  KOHTYype. AHAIOTHUS — MEXIy
MEXaHUYECKUMU u AJIEKTPOMAarHUTHBIMU
konebanusmu. @opmyna Tomcona

5.1.6

5.1.7

5.1.8

3aKkoH COXpPAaHCHUA OHECPTrrun B nacalbHOM
K0J1€0aTeIbHOM KOHTYpE

Boinyx1eHHbIE MEXaHUYECKHE KOJICOaHHUS.
Pe3onanc. Pe3onancHas kpuBas. BbIHyXIeHHbIE
AJICKTPOMArHUTHBIE KOJICOaHMS.

[lepemennbIil Tok. CUHYCOMAANIbHBIN ITEPEMEHHBII
TOK.

5.19

5.1.10

Mo1HOCTh NEPEMEHHOTO TOKA. AMIUIUTYIHOE U
JICHCTBYIOIIIEE 3HAYECHHUE CHUJIbI TOKA M HANPSKECHUS
Tpancpopmarop. IlpousBoincTBo, mnepepaya U
notpelieHue NEKTPUYECKON SHEPIHH.
OKOJIOTUYECKUE  PUCKM  TPU  IPOU3BOJCTBE
AIEKTPUIECKOMN JHEPI'UM. Kynerypa
HCIIOJIB30BAaHUs IEKTPOIHEPTUH B IIOBCEIHEBHOMN
KU3HU

5.1.11

5.1.12

Texnuueckue YCTpOMCTBA: ceifcmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIIepesayd

IIpakTrueckue paboThI. Hccnenosanne
3aBHCUMOCTH NE€pPHO/Ia MaJIbIX KoJeOaHuil rpy3a Ha
HUTA OT JUIMHBI HHUTH M MacChl TIpy3a.
HccnenoBanue IEpEMEHHOrO TOKa B LEMM U3
MIOCJIEZIOBATENBHO COEAMHEHHBIX KOHJEHCATOPa,
KaTYIIKH U PE3UCTOpa

#H#HPartt#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

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

MEXaHHUYECKUX BOJH




5.2.3

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

5.24

ONEKTPOMarHUTHBIE BOJIHBI. YCJIOBUS H3JIYy4YECHHUS
AJIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTanus
BeKTOpoB E, B 1 v B 37€KTpOMarHuTHON BOJIHE B
BaKyyMe

5.25

5.2.6

5.2.7

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

[IIxana »aekTpoMarHUTHBIX BOJH. [IpumeHeHue
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[lpyuHIMIBI ~ paguoCBsI3U U TElEBUICHUS.

Pannonokamnus. DIEeKTPOMarHUTHOE 3arps3HEHUE
OKpYXAaroIIei cpeibl

5.2.8

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

5.3

5.3.1

HHPar###OII TUKA

[IpsimonuHeitHOE  paclpocTpaHeHHE CBeTa B
onHopoaHou cpeze. Jlyd cBeta

5.3.2

OtpakeHue cBeTa. 3aKOHbl OTPaKEHUS CBETa.
[TocTpoenne n300pa’keHHi B IUIOCKOM 3epKalie

5.3.3

5.34

[Ipenomienue cBera. 3aKOHBI IPEJIOMIICHHUS CBETA.
AOCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

ITonHoe BHyTpeHHee oTpaxeHue. IlpenenpHbIi
YTOJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucnepcus cBera. ClnoxHbINA cocTaB 0€10ro cBeTa.

[BeT

5.3.6

Cobwuparoriue U pacceuBaroniue JUH3BL. TOHKas
nuH3a. OOoKycHOe paccTOsSHUE M ONTHYECKasl cuiia
TOHKOM muH3bl. [locTpoeHune wu300paxeHUil B
coOuparomux U paccenBarouux jauH3ax. opmyna
TOHKOM JIMH3EL. Y BEIIMUCHHUE, JaBaeMOE JTNH30#

5.3.7

5.3.8

IIpenenst IIPUMEHUMOCTHU F€OMETPUYECKON
ONTHUKH

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




Judpakuus cera. udpakuuonHas peméTka.
VYcnoBue HaOMIONCHHS TIaBHBIX MAaKCUMYMOB IIPH

°:3.9 MajJeHud  MOHOXPOMATHYECKOTO  CBeTa  Ha
I (paKITMOHHYIO PEIIETKY
5.3.10 [Tonstpusanus ceera
TexHuueckue YCTpOMCTBA: OYKH, Jyma,
5311 dboToanmapar, MIPOCKITMOHHBIN ammapar,
e MHKDPOCKOII, ~TEJIECKOIl, BOJIOKOHHAss OIITHKa,
TudpaKIMOHHAS PEIIETKA, TIOJSPOU]T
[Ipaktnueckue paboTel. M3mepeHue mokazaTemns
5312 MPEJIOMIICHUS. HccnenoBanue CBOMCTB

n300pakeHui B auH3ax. HaOmronenue mucnepcuu
cBeTa

RJIEMEHTHI CITIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuist MIPUMEHUMOCTH KJIaCCHYECKOM
MexaHuku. [locTynarsl TeOprUH OTHOCHUTEIHLHOCTH:
WHBApUAHTHOCTh MOJYJSI CKOPOCTH CBETa B
BaKyyMe, IPUHIUIT OTHOCUTEIbHOCTH DUHIITEIHA

6.2

6.3

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

DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIBI

6.4

Cesi3p  Maccel C DJHEPrHed M HUMIIYJIbCOM
CBOOOJHON 4YacTULbl. DHEPIusi MOKosi CBOOOIHOMI
YaCTHILIBI

7.1

KBAHTOBAA ®U31KA

#iHPar###3JIEMEHTBI KBAHTOBOM OIITUKU

711

7.1.2

7.1.3

®otonsl. @Dopmyna I[lmaHka CBSI3M DHEPruum
¢oTOHA € €ro 4acToToW. DHEPrusi U HMILYJIbC
dboTtona

OtxkpbITHE U UccnenoBanue Gotorpdexta. OnbIThI
A.T'. CroneroBa. 3akoHs! hoTodddexTa
VpaBHeHnue OiHITeiiHa a1 poTorddexTa.
«Kpacnas rpanuna» gorosdppexra

7.1.4
7.15

Hasnenue cera. Onbitel [1.H. JIeGenesa

XUMHYECKOE NeHCTBUE CBETA

7.1.6

Texauveckue YCTpOMCTBA: (hOTOdIIEMEHT,
dboTomaTuuK, COTHEUHAst OaTapesi, CBETOIUO]T

7.2

721

CTPOEHUME ATOMA

Mopens aroma Tomcona. OnbiTer Pezepdopnaa mo
MCCJIEI0BAHUIO CTpOeHUs aTtoMa. [InanerapHas
MOJI€eJIb aTOMa




71.2.2

IToctynarel bopa. HM3nyuenue u moryonieHue
(GOTOHOB TpU MEpexojie aToMa C OAHOIO YPOBHS
sHepruuM Ha apyro. Buubl cnektpoB. Crektp
YPOBHEM 3HEPruu aToMa BOJOPOJa

7.2.3

BosiHoBBIE CcBOMcTBa yactul. BonHbl ne bpois.
KopmyckymnspHo-BonHOBOH nyanmu3Mm. Judpaxius
3JIEKTPOHOB Ha KpHUCTAJIIaX
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7.2.5

CrioHTaHHOE U BBIHY)KJIEHHOE  U3JIy4YCHHE.
Y CTpoiicTBO M IPUHIIHI Pa0OTHI JTa3epa
TexHuuecKkrne yCTpPOMCTBA: CHEKTPAJIbHBIN aHAIU3
(cTieKTpOCKoOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboTHI. Habnronenue
JIMHEWYaTOro CIeKTpa

7.3

7.3.1

ATOMHOE A1PO

Mertobl HaAOJIIOICHUS u pErUCTpALNH
AJIEMEHTAPHBIX YaCTHII

7.3.2

OtkpeiTre paguoaktuBHOCTH. OnBITE Pesepdopaa
[0  ONpPEACJICHUIO COCTaBa  PAJUOAKTHBHOTO
m3nydenus. CpoiictBa anbda-, Oera-, ramma-
u3NydeHus. BausHue paguoakTUBHOCTU Ha KUBBIE
OpraHU3MBI

7.3.3

OtkpeiTe npoTOHAa M HeWTpoHa. HykinoHnHas
Monenb sjapa lelizenOepra — MBaHeHko. 3apsin
anpa. MaccoBoe yucino sapa. M3oromnst

7.3.4

7.3.5

7.3.6

Anbda-pacnian. OJIEKTPOHHBII W TO3UTPOHHBII
Oeta-pacma. [Namma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacraja

DHeprus CBsI3U HYKIOHOB B siipe. SlepHbIe CHIIBI.
Jedext maccsl siapa

SAnepHble peakuuu. JleleHUE U CUHTE3 sIIEp

7.3.7

7.3.8

7.3.9

Anepubii  peaktop. TepMOsIepHBIM  CHUHTE3.
[TpoGieMbl U MEPCHEKTUBBI SAEPHON IHEPrETUKH.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKU

OnemeHTapHble 4YacTHLBl. OTKpBITHE MO3UTPOHA.
@yH1aMEHTAIbHBIE B3AUMOICHCTBH
TexHudeckne yCTpOMCTBA: JO3UMETpP, Kamepa
Bunbcona, siaepHblit peakTop, aToMHas 6omba

7.3.10

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

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qHoro Heba. Co3Bes3nusi, sipkue 3BE3JHI,




IIJIaHCTHI, UX BUAUMOC IBHXCHUC

8.2

8.3

ConHeuHast cucrema. [lmaHeTsl 3€eMHOWM TpPYIIIBI.
[InaHeThI-TUTaHTBl U UX CHYTHUKHU, KApPIUKOBHIC
riaHeTsl. Mansie Tena CoTHEeUHOU CUCTEMBbI

Connne, ¢orochepa m armochepa. ConHeunas
AKTHBHOCTb

8.4

NcTtounuk sHeprun CosHIA U 3BE3]T

8.5

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, panuyc, TeMIreparypa, 1504
B3aUMOCBs3b. /lnarpaMma «CHeKTpajibHbIA KJIACC —
CBETUMOCTBY. 3BE311bI TJ1aBHOU
MOCJICIOBATEILHOCTH. 3aBHUCUMOCTh «Macca —
CBETUMOCTB) JUTSt 3BE3 ] IJIaBHOM
MIOCJIEI0BATEIbHOCTH

8.6

H##HPar#H#BHyTpeHHee CTPOCHHE 3BE3 L.
CoBpeMeHHbIE MPECTABICHUS O MPOUCXOKIACHUI
u sBororuy CoJHIIa 1 3BE31. DTalbl )KU3HU 3BE3]T

8.7

Mneunsiii Iyt — Hama ["anaktuka. CnupanbHas
cTpykrypa ['anakTuku, pactupenenenue 3BE3 1, raza
u neutd. llonoxxenne u apwxenune ConHuLa B
[NanakTuke. [lnockas u cheprudeckas noaCHCTEMBI
l"amakTukn

8.8

8.9

8.10

Tunel ramaktuk. PanuorasakTuku M KBas3apbl.
UYEpHble ABIPHI B s1/Ipax rajJakTHK

Bcenennas. Pacmmpenue Bceenennoil.  3akoH
Xabb6mna. Pazberanue ramaktuk. Bo3pact u paamnyc
Bceenennoit, teopus bosbmioro B3psiBa. Mogneinb
«ropsuei Beenennoii». PenukroBoe usiydeHue

MacuirabHast CTPYKTypa Bcenennoi.
MeraraakTuka. Hepeménneie npoOIeMbl
aCTPOHOMUU




IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa

NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3zoBaHus

1

CdopmupoBaHHOCTE YMEHHMI pacro3HaBaTh (HU3UYECKHE SIBICHUS

(mporiecchbl) U OOBSACHATH MX HA OCHOBE M3yYEHHBIX 3aKOHOB

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

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

ChopMHUpOBaHHOCTh YMEHHH TNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM bu3uku u TEPMOIMHAMHUKH,
ANEKTPOJAMHAMUKH, KBAHTOBOH (DM3HMKH Ui aHAIM3a W OOBSICHCHUS
SBJICHU MUKPOMHpA, MaKpOMHpa ¥ MeraMupa, pa3inyaTh YCIOBHS
(rpanunbl, 006J1aCTH) MPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, IOHUMATh
BceoOImMid xapaktep (pyHIaMEHTaIbHBIX 3aKOHOB M OIPAaHHYEHHOCTh
WCIIOJIb30BaHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DHU3UYECKHE
MPOLIECChI,  WCTOJB3YySl  OCHOBHBIC  TIOJIOKEHHS, 3aKOHBI H

3aKOHOMCPHOCTH

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYeCKuX TeNl U MPOIECCOB (SBICHUIN)

ChopMHupoBaHHOCTh yMEHHUs pelIaTh pacu€THbIE 3aJaud C SIBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (U3NYECKOW MOJENbI0: HAa OCHOBAaHUU
aHajM3a YyCJIOBUsS BBIOMpaATh (U3MYECKHE MOCNIH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4u, IPUMEHSTH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTynaThl  (PU3MYECKHMX  TEOpHid  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/ay, IPOBOJIUTH PACUYEThl HA
OCHOBaHWHU HMEIONIUXCS JAHHBIX, AaHAIU3UPOBATh peE3YyJbTaThl |
KOPPEKTUPOBATh  METOJBI  pemieHuss ¢  y4ETOM  TOJyYeHHBIX

pe3yabTaTOB

Pemate xadecTBeHHBIE 3a/1a4yu, TPeOyIOIME MPUMEHEHHs] 3HAHUA W3
pa3HBIX pa3feNioB IIKOIBHOTO Kypca (DM3WKH, a TakKe WHTErparuu
3HAHUNU M3 JIPYTUX MOPEeIMETOB €CTECTBEHHOHAYyYHOIO  I[UKJIA!
BBICTPAMBATh JIOTUYECKYIO LIEMOYKY PACCYy)KJAEHUW C ONOpod Ha

HU3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)H31/I‘—I€CKI/I€ SIBJICHUSA




Bnanenue OCHOBHBIMH MeTOoAaMH1 Hay4HOTO MO3HAHMS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOIUTH IMpPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MUECKUX BEJIUYUH, BBIOMpPAs ONTUMAJbHBIA CHOCOO
W3MEPEHUS U UCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEUIHOCTEN
U3MEPEHUH, MPOBOAUTH HCCIIEJOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEIMYMH C HCHOJB30BAHUEM TMPSAMBIX HM3MEPEHHUU, OOBSICHATH
MOJIyYE€HHBIE PE3yJbTaThl, UCIONb3Yd (DU3HMUECKHE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUiia O€30MacCHOTO Tpyaa
IIpU MPOBEACHUH HCCIEIOBAHUN B PaMKax Y4eOHOIO HKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEILCKOM  JCATEIBHOCTH  C  HCIOJIb30BAHUEM
UM(POBBIX  HU3MEPUTENBHBIX  YCTPOMCTB W J1abOpaTOPHOTO

o0opyoBaHUs

ChopmupoBaHHOCTH  YMEHHH  aHANIM3UpOBaTh W OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJACTBEHHOM JIEATECILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMHU TPOIECCAMH, C TMO3HMIUN IKOJOTHUECKOU
0€e30I1aCHOCTH; MpeCTaBICHUH o paloOHAIBHOM
MPUPOJIONOIB30BaHUM, a  TakKe  pa3yMHOM  HCIOJIb30BaHUU
JOCTMKEHUM HAyKHM W TEXHOJIOTMW JUId JAJbHEWIIEr0 pPa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnageHne pa3nTU4HBIMH crnocobamMu  paboTel ¢ WH(pOpMaIuen
(GU3NYECKOTO  CONEpX)aHWSA C  HCIIOJIB30BAaHHEM  COBPEMEHHBIX
MH(GOPMALIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU nonyqaeMoﬁ HH(bOpMaL[HH

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATaoIINe
ACTPOHOMMYECKHE TIOHATHS, TEOPUM M 3aKOHBl Ui aHalau3a u
00BACHEHHUST (PU3MUECKUX TMPOIECCOB, MPOUCXOISAIMMX Ha 3BE3AaX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTUYECKON Cpelne; JIBUKEHHUS

HEeOECHBIX TEJI, DBOIOLUH 3BE€311 M Beenennon




IHHEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbBIX HA EI'D 11O ®PU3UKE

Kon .
Kox »emenTa IIpoBepsieMblii 3J1IEMEHT COJePKAHUS
pasaesia/TeMbl
1 MEXAHUKA
1.1 KMHEMATHUKA

111

1.1.2

MexaHHUUecKoe JBHIKCHHE. OTHOCUTENHLHOCTh MEXaHUYECKOTO JABUMOXKCHUS.

Cucrema orcuéra

MaTepI/IaJ'IBHaH TOYKa.

E& pamryc-BeKTop:
P2 )= (xle) vl ) =(2)),
TpaeKTOpILA,

IepeMEeIleHIIe:

AF =7(ty) =T (1) =7, =7} =

1
= (Ax, Ay, Az),

Iy Tb.

CIoxeHIe HE[JEMEU]EHIIfIZ

Ay =4, +4

TpacKTOpHA




CKOpOCTh MaTepUAIbHOM TOUYKHU:
AT
At

=r = [Ul_.L%_.U__].

L= p

Ar—{

Ax ,
v = —L =X,. aHAIOTHIYHO v, =Y, .= Z,.
=0

1.13 At
CnoeHie ckopocTell: 0, =0, + 0, -
Brruncnenue nepemMeIeHus u MyTu MaTepruaibHON TOUKU IIPU
IPSIMOJIMHEITHOM JIBVDKEHUH BIOJIb OCH X T10 TpaduKy 3aBUCHMOCTH Lx(t)
- . AD -,
VeKopeHHe MaTepHalbHOIl TOUKIL: d = — =0'= [ar .a_.a_ ] .
Af |0
114
'&L{ r ] hor
a = =(v,),"s aHamOTI4HO a, =(v, )", a.=(v.)"
Ar ! : A o
a0
PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE:
x(t) = xg + oyt
1.15

X(t)




[0)

Uy (t) — vg, = const

(t)

0x




const

1.1.6

1.1.7

PaBHOYCKOpeHHoe HpﬂMOJ’IHHCﬁHOC JBHXKXCHHUC:

~

at

x(t)=x,+u, t+

v(t)=uvu, +at

a. = const

3 3
UJ.T - Lﬁx = EH.‘I.' [""’-2 _""’-1]

HPII JBILKEHINI B O[THOM HAIIPABIEHHI IVIE S= <.

CBoOoHOE majieHue. Y CKOpeHrne CBOOOTHOTO MaICHHUs.

Vi

Mo o

(9] Xo ‘(.—

JIBukeHwne Tena, OpOIIEHHOTO MO YIJIOM 0. K TOPU30HTY:




[.r{t} =x; +U,t=x,+U,cosa-f

-

Fa , 2
(£} =y, + Ut +g“T=J.'C,+ uﬁsmu-r—%

v.(t)=v,, +g1=v,sino— g

g.=0
g =—8 =const

{ux )=y, =v,cosu

1.1.8

KpuBonnHueiinoe nBnxkeHue. IBHKEHUE MaTEpUAIbHON TOUKH IO OKPYKHOCTH.
VYriioBas U IMHENHHas CKOPOCTh TOUKH:

v = wR

wR

HpI/I PaBHOMCPHOM ABUKCHUU TOYKH 11O OKPYKHOCTH

_2n_2
w= = il




T
2
2o
. HenTpocTpeMureabHOe yCKOPEHHE TOUKH:
2
G = =

uc




1.2

R
. [lonHoe yckopeHne MaTepualibHON TOUKH

1.1.9 Trépnoe Teno. [locTynarenbHOE 1 BpallaTesIbHOE IBUKEHHUE TBEPAOTO TENA
JANHAMUKA
191 WNuepumaneHbie cucteMbl orcuéra. IlepBeii 3axkoH HeroTtona. IlpuHnmn
o OTHOCUTEIbHOCTH [ anues
Macca tena. IInoTHOCTh BelecTBa:
1.2.2

<I3

p:




1.2.3

Cuna. [IpuHIun cyneprno3uinm CuiI:

- - -

FpaBHOAeﬁCTB = Fl + F2+- -

paBHOJCHCTB







1.2.4

Bropoii 3akon Hetorona: 111 marepuaibHoit Touku B UICO

- -

Fl = maq




Ap = FAt

At
npu

-

F = const




const

1.2.5

-—

—

F Fy
Tperuit 3akoH HproTOHA 17151 MaTEpUAJIBHBIX TOYEK:

-

Fi; = —Fp

12
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1.2.6

3akoH BCCMUPHOT'O TATOTCHUA:

MacCaMH paBHBI

F

CUJIbl TIPUTAKCHUA MCKAY TOYCUHBIMU

mpm;
RZ




Cuia TSHKECTH. HCHTp TSDKECTH TeJa. 3aBUCUMOCTD CUJIBI TSKECTH OT BBICOTEI

h Haa moBepXHOCTHIO TUIaHEThI paanycoM RO:
GMm

9= R, + )2

mg

R




h)

GMm

Cuna ynpyroctu. 3akoH ['yka:
F, = —kx

1.2.7 X

—kx




1.2.8

Cwuiia tpenusi. Cyxoe TpeHHue.

Cuuta TpeHUsl CKOJIbKEHUS:

Tp

UN

Cuna TpeHus NoKos:

Tp

IA

Fr

p:

uN




Koaddurnment tperus

1.2.9

JlaBneHue:

1.3

CTATHUKA




13.1

—

F
MOMEHT CHJIBI OTHOCHTEIBHO OCH BpaICHU:

M| = Fl, roe | — uedo cuitsr

OTHOCHTEIIEHO OCH, TIPOXoisimiel uepe3 Touky O meprneHaAnKyIIpHO PUCYHKY

1.3.2

HeHTp Macc TCia. HeHTp MacC CUCTEMbI MATCPUAJIBHBIX TOYCK:

- -

myry + myry+...

T,
e my +my+...










B OJIHOPOJHOM II0JIC TAXKCCTH

(g = const)

const)
LHEHTP MACC TECJIa COBIMAAACT C €ro HCHTPOM TAXKCCTH

133

VYcnosus paBHoBecust TBEpaoro tena B MCO:
[M,+M,+...=0
1}:"1 +F,+...=0

HHHPar###1.3.4

3akoH [lackana




JlaBiaeHnue B )XuAKocTH, rokosmeiicsa B UCO:
p =po +pgh
p
p
#HHPar###1.3.5
0
+
pgh
3akoH Apxumena:
FApX = ;PBbITeCH
#HHPar###1.3.6 F
Apx




BBITECH

€CJIM TeNO U KUAKOCTh IokosaTcs B UCO, To

FApx = ngBbITeCH

Apx

pgv




BBITCCH

YcnoBue naBaHus TeJ

1.4

##HPar###1.4.1

3AKOHBI COXPAHEHN A B MEXAHUKE

NMiynbsc MmaTepralbHON TOYKU:




NMmynsc cuctemsl Te:

P =01 +p2+

HHHPar###1.4.2




HHHPar###1.4.3

3aKOH U3MEHEHHS U COXpPaHCHUA UMITYJIbCa:

B CO

Ap = A(pl + pat.. ) = FlBHeLL[HAt + FZBHemHAt+- -




A(




1BHEIITH

At

2BHENH

At

B ICO , ecniu

Ap = A(py +p+...) =0







, €CITH

d -

FlBHeLuH + FZBHeLUH+- ..=0

1 BHEIITH




2BHENH

PeakTuBHOE ABHKEHHE

HHHPar###1.4.4

F
\CA;’(X‘

PabGora cuibl Ha MalloM NEepeMCIICHUN

:I=|ﬁ'|-|ﬂ-.f'|-c05 a=F -Ax




1.4.5

1.4.6

Yy

a

D
MouHOCTL CHIIBL:

CCJIM 3a BpEM:

At
At
paboTa CUIIbI U3MEHSIETCS Ha , TO MOLIHOCTH CHJIBI
AAd
P=—0 =F-p-cosa
ﬂf Ar—

Kunetnueckas sHEprus MaTepruaibHON TOYKH:

2 2

mv p
EKI/IH =5 Py

2 2m

KHH




mv

2m




1.4.7

3aKOH U3MEHEHNSI KHUHESTHYCCKOM OHCPIrur CUCTEMBI MaTCpHUAJIbHBIX TOYCK: B

NCO AEkun = Al + A2 + ...

[ToreHManbHas 3HEprus:
JUISl TOTEHLMAJIBHBIX CHJI

A12 = ElrIOTeHu - EZHOTeHLL_: AEHOTEHL[

12

lmoreniy

2110TeHI]




AE

TTOTEHI]

IToTreHnuanbpHas OHCPIruAa MaTepI/IaJIBHOﬁ TOYKH B OJHOPOAHOM II0JIC TAKCCTHU:

EHOTeHu = mgh

MOTEHI]

mgh

[ToTenmmanpHas sHEPTUS YyOPYTo A1eHOPMUPOBAHHOTO TEJa!

kx?
E NOTeHN, — T




TTOTEHI]

kx

1.4.8

3aKOH M3MEHEHHS M COXPAaHEHNS MEXAHUUECKOM SHEPTUH:
Euex = By T EIIGT\BHII:-

B IICO AE,;x = Ascex HEMOTEHIL. CHIs
B IICO AE,ex = 0, eCII Ascex senoresm car = 0




1.5

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

151

['apmoHnueckue KoiebaHus MaTepuaJbHOW TOYKM. Amrmryna u  ¢asa
kosiebanuil. KunemaTtuueckoe onucanue:
x(f) = Asin( @t +o,).
v, (8) =x.
a(=(v.),=—e'x)=a +ax=0,
IJIe X - CMEIIEHUE U3 PABHOBECHS.

I[I/IHaMI/I‘IeCKOC OIIMCaHUC:

ma, = —kx,
ma
X
—kx,
rae
k = mw?
k

maw




. 9TO 3HAYHT, YTO

—kx.

9HepreTqucxoe OIIMCaHHC (BaKOH COXPaHCHUSA MEXaHHUYECKOM 3Hepl"I/II/I)Z

-

JJH+£_H&§M_M B

2 2 2 2

CBs3b AMIUIMTYAbI KoJIeOaHUI CMCIICHUA MaTepHaHBHOﬁ TOYKHU

aMIUIMTY/IaMU KojleOaHui €€ CKOPOCTH U YCKOPEHHUS:

Upee =04, a__ =@ 4

C

1.5.2

[Tepuon u yactoTa KoneOaHUM:




HCpI/IO,I[ MaJIbIX CBO60,I[HBIX KoJIEOAHHMH MaTEMaTHYECKOI0 MasATHUKA:

I'=2n i

g
[Tepuoa cBOOOIHBIX KOeOaHUI MPY>KUHHOTO MAasiTHUKA:

m
T =2m|—
k
15.3 Bremnyxaennsie konebanus. Pesonanc. PezoHancHas kpuas

[Tonepeunsie U TponOIbHBIE BOJHBI. CKOPOCTH PACIPOCTPAHECHHS U JIMHA

BOJIHBI:

1.5.4 vT




2.1

HNutepdepentius u qudpakius BOJIH

155

2.1.1

3ByK. CKOpOCTh 3ByKa
MOJIEKVJISIPHAS ®U3UKA. TEPMOJAMHAMUKA
MOJIEKVYJISIPHAS ®U3UKA

Mogenu  CTpoeHHMs Tras3oB, JKHAKOCTEW W  TBEPABIX  TeEI.

[IycTs

TCPMOANHAMHUYCCKASA CHUCTCMaA (TCJ'IO) cocrout mu3 N OAWHAKOBBIX MOJICKYJI.

Tornma KOJIM4ECTBO BEIIECTBA

==
=3




rac




— 4ncio ABorajapo, m — Macca CUCTEMBI (Tena),

u

U

— MOJsIpHasd MaccCa BCUICCTBA

2.1.2 TemioBoe IBHMKEHHE aTOMOB U MOJIEKYJT BEILIECTBA
2.1.3 BsaumMozeiicTBre yacTUIl BeleCTBa
2.14 Juddysus. bpoyHoBckoe ABMKEHHE
2.15 Moznens nneanpHoro raza B MKT
CBs3p  MeXay JaBleHHEM H  CpelHed  KHUHETHYEeCKOW  HdHeprueit
MOCTYTATEILHOTO TEIJIOBOTO JIBIYKEHUSI MOJICKYJT HJICaThHOTO Ta3a (OCHOBHOE
ypaBaenue MKT):
p=impoi=2n if'm“””: .
3 301 2 3
2.1.6

rie MmO — macca OJTHON MOJICKYJIBI,

3
I
<l=




- KOHIIEHTpPAIUS MOJICKYJT

2.1.7 AbcomoTtHas Temmeparypa: T =t +273K
Cesi3p  TeMmmepaTypsl Ta3a €O  CpeIHEHl  KHHETHYEeCKOH  SHepruei
HOCTYMATEIFHOTO TEIUIOBOTO JBMKEHHUS €70 MOJIEKYIT:
2.1.8 azfﬂ _3r
L2 2
2.19 Vpasuenue p = nkT

2.1.10

Mopenb uaeaabHOTO Ta3a B TEPMOIUHAMUKE:




2.1.11

Vpaprenue MeHreleeBa — KiareHpoHa
BeIpakeHHe 114 BHYTPeHHEH YHEPTHH

VpapHeHHe MeHneneesa — KirameiipoHa (OpHMeHHMEIE (DOPMEI

3AIIICI):

pV="RT =vRT =NkT, p=PXL
L K

BripakeHie 111 BHYTPeHHell 3Hepril 0JHOaTOMHOIO IIeaTbHOI0
raza (IpIMeHIIMEIe (DOPMEI 3aIIICH);

U=3vRT =3 NkT =3 Rr = ve T = 3ov
2 2 21 2

3aKkoH I[aJ'IBTOHa AJIg JaBJICHHUA CMECHU Pa3pCKCHHBIX T'a30B:

p=p+pt+..

©




2.1.12

W3omporiecchl B pa3peKCHHOM Ta3e ¢ MOCTOSHHBIM yucioM Mojekya N (c
IIOCTOSIHHBIM KOJIMYECTBOM BCUICCTBA V):
uzotepma (T = const): pV = const ,

nzoxopa (V = const):

P
== t
T cons




const

u3obapa (p = const):

V— t
T—COTlS

const




2.1.13

2.1.14

I'paduueckoe npenacrasiaeHue uzonpoieccoB Ha PV-, pT- u VT- nuarpammax.

OO0beMHEHHBIN ra30BbIA 3aK0H:

—— = const
T

pVv

const

JJIA IOCTOAHHOI'O KOJIMYECTBA BECIIICCTBA V.

HaCI)III_[eHHBIe N  HCHACBIONICHHBLIC  IIapBbl. KauectBeHHasT 3aBUCHMOCTH

IJIOTHOCTA M JABJICHHMS HACBIIIEHHOTO Tlapa OT TeMIepaTyphl,
HE3aBUCHUMOCTH OT 00BhEMa HACHIIIIEHHOTO Tapa
BrnaxxnocTs Bo3ayxa.

OTHOCHTEIbHAS BIIAXKHOCTD:

nux




¢ _ Pruapa (T) _ Prapa (T)
Puaceimmapa (T) Puacsimnapa (T)

HachlILapa

M

mapa

M




HachIIapa

M

mapa

M

HN3meHeHue arperaTHbIX COCTOSIHUM BEIlIeCTBa: HUCIIApCHHUC U KOHACHCAIUA,

2.1.15

KUTIEHHUE KHUJIKOCTU
2.1.16 M3MeHeHHe arperaTHbIX COCTOSIHUI BelllecTBa: IUIABJICHNUE M KPUCTAIUIN3ALUS
2.1.17 [TpeoOpa3oBanue sHEPrUH B (Ha30BBIX MEPEX0aaxX

2.2

TEPMOJNHAMUNKA




2.2.1

TemioBoe paBHOBECHE U TeMIIepaTypa

2.2.2

2.2.3

BuyTtpenussa sHeprus

Tennonepenaya Kak cnocod W3MEeHEHHsI BHYTPEHHEH dHeprun 0e3 COBEPIICHHS

pa6OTBI. KOHBCKHI/IH, TEIUIOMPOBOAHOCTD, U3JIYUCHUEC

2.24

2.2.5

2.2.6

KonuuecTBo TEMIOTHI.
VYV nenpHas TEMIIOEMKOCTh BEILIECTBA C:
Q = cmAT

CMAT

VYnenbHas Teruiota mapooopaszoBanus L: Q = Lm.
VY enpHas TeroTa miasiaeHus A: Q = Am.
VY enbHas TEIUIOTa cropanus Torea g: Q = gm

OnemeHTapHas paboTa B TepMOIUHAMUKE:
A =pAV

pAV




Breruucnenne paboTtsl o rpaduky mnpoiecca Ha pV-auarpaMme

2.2.7

IIepBbIil 3aKOH TEPMOJIMHAMUKH:
Q12 =AU + A = (U2 —Up) + Ay,

12

AU

12

12

(U




12

Anma0ara;

12

Q12 = 0= Ay, = (U, — Uy) =AUy,




12

(U




AU

12

2.2.8 Bropoii 3akoH TepmoanHamuki. HeoGpaTumble nporeccs
[Ipunuune! aeiictBus Ternossix MamuH. KIT/:
MakcumanbHoe 3Hauenue KIIJI. [{ukn Kapno:
T .. —-T T
2.2.10 max T = = =P T _ ] Tz
YpaBHEHHE TEIUIOBOTO OallaHca:
2211

QI+QZ +Q3+= 0







OJIEKTPOJMMHAMUKA

3.1

3.1.1

3.12

3.13

3.1.4

OJIEKTPUYECKOE IIOJIE

DneKkTpu3anus Tea U e€ MposBICHUs. DIeKTpUUYecKuid 3apsia. [[Ba Buaa 3apsijaa.

DJIEeMEHTapHbIA SJIEKTPUUYECKUN 3apsll. 3aKOH COXPAHEHHUs BJIECKTPHUUYECKOIO

3apsaja
B3aumogeiictBue 3apsanoB. Toueunsie 3apsbl. 3akoH Kynona:

B OAHOPOIAHOM BCIICCTBEC C ,I[PISJ'IGKTpPI‘-ICCKOﬁ MMpOHUIIaCMOCTBLIO

&

F:k|‘f1|'|:?1 1 _|"_;"1|'1‘1"J

&1 4mes, 17

Onektpuueckoe nojue. Ero aeiicTBue Ha 3JIEeKTpUUECKHE 3apsi/Ibl

Hanpsik€HHOCTD 31€KTPUYECKOTO MO

N F

qnpoGHmﬁ




TIPOOHBIH

ITone Toueunoro 3apsna:




OIHOPOJHOC IT0JIC:

E = const.




const.

KapTtunb! 1uHUN HanpssKEHHOCTH ATUX TTOJICH

IToTeHuanbHOCTh QJICKTPOCTATHYCCKOI'O IIOJIA.

Pa3zHOoCTh NOTEHMATIOB U HAIPSIKEHUE:
A1z = q(p1 — ¢2) = —qAd = qU.

12

3.15
q(¢




—QA¢
qu.

HOTCHHI/I&J‘IBHa}I 3Hepm51 3ap5ma B BHCKTPOCTaTI/I‘IeCKOM I10JIC:
W =q¢




3.16

HOTCHHI/IaJ'I SJICKTPOCTATUYCCKOI'O I10JIA:

¢_ﬂ
T q

CBs3b HaHpﬂ)I(éHHOCTI/I IoJIA U pPa3sHOCTU IMOTCHLMUAJIOB IJII OAHOPOAHOIO

anekTpocTarndeckoro mosst: U = Ed

[TpuHIUIT Cynepro3uIUK JIEKTPUYECKUX MTOJIEH:

- - -

E =E1+E2+,¢ =¢1+¢2+







3.1.7

HpOBOI[HI/IKI/I B BHCKTpOCTaTI/I‘IeCKOM I10JIC.
VYcioBue paBHOBECHS 3apsiIOB: BHYTPH MPOBOJHUKA
Et=0




0

, BHYTPHY U Ha MOBEPXHOCTH MIPOBOJHHUKA (¢ = CONSt

318 JusnexTpuku B AIEKTPOCTATUYECKOM ToJe. JuznexTpuueckas
MIPOHUIIAEMOCTH BEIIECTBA €
Kongencarop. D1eKTpoEMKOCTh KOHIEHCATOPA:
q
==
U
C
3.1.9 U
q

DIEKTPOEMKOCTb IIIOCKOTO KOH/ICHCATOPA:




&&

eC




3.1.10

Hapannenbﬂoe COCIMHCHNEC KOHACHCATOPOB:

q :CI1+QZ+---:U1 = UZ :""Cr[apajljl_Cl-l-CZ-l-'"

o




mapaun




IlocaemoBareabHOE COCAUHCHHE KOHACHCATOPOB:




T10CJI







3.1.11

DHeprus 3apsHKEeHHOTO KOHJ/IEHCATopa:

_qU_CUZ_q2

c 2

2

2C




qu

CuU




2C

3.2

3AKOHBLI ITOCTOAHHOI'O TOKA

321

Cuta Toka:

Ag

At|,, 0
IMocrosuHLIHA TOK: | = const

Jlst mocTosiHHOTO TOKa ( = It

3.2.2

YcaoBus CYIICCTBOBAHUA DJICKTPUICCKOTO TOKA.

Hanpsoxenne U u 3/1C E

3.2.3

3akon OMa 1J1s yyacTKa Lenu:




3.24

3J'I€KTpI/I‘-IeCKOC COIMPOTHUBJICHHUEC. 3aBUCHMOCTD COIMPOTUBJICHHUA OOAHOPOIHOTO

MMPOBOAHUKA OT €TI0 AJIMHBI U CCUYCHU . YaenpHOE COIIPOTUBJICHHUEC BCIICCTBA.

l




3.25

Ucrounnku Toka. 3]C ucTtouHmKa ToKa:

A

CTOPOHHUXCHUIT

ACTOpOHHl/lXCl/I]I

E =
q




BHYTpeHHee COIMPOTUBJICHUEC UCTOYHHUKA TOKA

3.2.6

3akon OMa ass noJHOM (3aMKHYTOM) anekrtpuyeckoi nenu: E = IR + Ir,
OTKYy/a
I E
" Rr
I
Rr




3.2.7

[TapannenbHoe COeMHEHUE IPOBOAHUKOB!
I=11+12+..,Ul=U2=.,
1 1 1

Rnapajm Rl RZ

mapaun

=—+—+..







HOCJ‘IGJ:[OBaTeJ'IBHOG COCAUHCHUC HpOBOI[HI/IKOB:
U=Ul+U2+.,11=12=..,
RHOCJI = R1 + R2+...

nocin




3.2.8

Rt

Pa6ota anexrpuueckoro Toka: A = |Ut.
3akoH Jlxoynsa — Jlenna:
Q = I?Rt

Ha pe3uncrope

UZ
R:Q=A=12Rt=IUt=?t







3.2.9

MOUIHOCTB 3JEKTPUYECKOTO TOKA!

TemioBast MOILIIHOCTD, BbJIEIsIEMasi HA PE3UCTOPE:

p=rr= -
R

MoIIHOCTh UICTOYHHKA TOKA:

3.2.10

CB00OOHbIE HOCUTENH AIEKTPUUYECKHX 3apsA70B B MPOBOJHHKAX. MeXaHU3MbI
MIPOBOAMMOCTH TBEPIBIX METAJJIOB, PACTBOPOB U PACILJIABOB 3JIEKTPOJIMTOB,

ra3os. HOJ'IyrIpOBOI[HI/IKI/I. HOJ'IyrIpOBOL[HI/IKOBLII\/II AUoa

3.3

MAT'HUTHOE IT1OJIE

331

MexaHuueckoe B3aUMOJEWCTBHE MarHuTOB. MaruutHoe mosie. Bektop

MarHuTHOM MHAYKIMH. [I[prHINN cynepno3uiuuyn MarHUTHBIX TOJICH:

- - -

B = B1 +Bz+




JInaun HHAYKOWUHU MAarouTHOTO ITOJIA. KapTI/IHa JIMHUH HWHAYKOUHU MAarHuTHOTO

I10JIA ITOJIOCOBOI'O 1 HO,I[KOBOO6p33HOl"O IIOCTOSAHHBIX MarHuTOB




3.3.2

OnbiT Opcrena. MarHuTHoe ToJi€ MPOBOJHHMKA ¢ TOKOM. KapTuHa nuHuUiA
MHIYKIUA MarHUTHOTO MOJIS JAJIMHHOTO MPSIMOTO MPOBOJAHUKA U 3aMKHYTOI'O

KOJIBLIEBOI'O IIPOBOAHHMKA, KATYHIKU C TOKOM

3.3.3

Cuna Amnepa, e€ HallpaBJIEHHUE U BEJIMYUHA!

F, = IBlsina

IBlsinao.
, TJIE 0. — YTOJI MEX/1y HalpaBJIeHHEM ITPOBOJHUKA  BEKTOPOM

>

B

3.34

Cuna JlopeHua, e€ HallpaBJIEHHE U BEJINYUHA!

Frop =1 q | vBsina




Jlop

| gl vBsina

IZI€ 0L — YTOJI MEXy BEKTOpaMu

4

. I[BI/I)KCHI/IC 3ap51>KCHHOI71 JaCTHULbI B OTHOPOJAHOM MAaroHuTHOM II0JIC




3.4

OJIEKTPOMATHUTHA A MH/YKIMA

34.1

3.4.2

343

IToTOK BEKTOpa MarHUTHOW MHIYKLIMHU:

® = B,S = BScosa

BScosa

SABnenue anekTpoMarauTHON MHAYKIHH. DJIC nHIYKITUN

3aKoH JIeKTpOMarHuTHOW uHayKimu dapanes:

AD
E == =@

Af—0




34.4

O/1C MHAYKLUXY B TIPSIMOM MPOBOJAHUKE JUTHHOM |, IBMKYIIEMCSI CO CKOPOCTBIO

14

(;ﬁ)




)

B OJJHOPOJHOM MarHUTHOM moJie B:
| E; |I= Blvcosa

Blvcosa

, TJIe 0. — yroJl MeX 1y BeKTopoM B 1 Hopmaiibio

K IIJIOCKOCTH, B KOTOPOH JIEXKAaT BEKTOPBI




lnv

; €CIIH




TO

4

| E; 1= Blv




Blv

3.4.5 [IpaBuno Jlenna
NHIyKTUBHOCTB:
L P
Y
L
I
3.4.6
D
, wa @ = LI.

Camounnaykuus. 9/]C caMonHayKIUu:

A
Eg=—L—L —-Lr,
Atp




3.4.7

OHeprust MarHUTHOTO IOJIS KaTYIIKH C TOKOM:
LI?

W=

LI

3.5

3.5.1

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHbI




KonebarenpHbli KOHTYP. CBO6OI[HBIG QJICKTPOMAruauTHBIC KoJIeOaHHs B

NaCcaJIbHOM KOH€6aT€JII)HOM KOHTypeI
(7) =y S0 OF +@p )

g
L’M =q, = O €08 [ 2 + Q) =1, cos(cf +y )
®opmyna TomcoHa:

T =2nVvLC

2

LC

, OTKyZa




2

LC




CBs13b AMIUIMTYbl 3apsJia KOHACHCATOopa C aMHHHTYI[Oﬁ CWJIbI TOKa IIpH
CBO60,ZIHI)IX QJICKTPOMArHUTHBIX KOJICOAHHSIX B nacaJIbHOM KoJie0aTeIbHOM
KOHTYpC:
gﬂu:r. =

LY

3aKOH COXpaHEHMsI SHEPTUHU B UACATLHOM KOJeOaTelIbHOM KOHTYpE:

3.5.2
353 BbIHyX1€HHbIE 31IeKTpOMarHuTHbIE Kojiebanus. Pezonanc
[Tepemennsiii Tok. [Ipon3BoacTBO, nepeaaya U MOTPeOIEHUE AIEKTPHUUECKON
SHEPTHUU
o cu® L' _cu’_ LI
+ = e = T — const.
2 2 2 2
CBoOIiCTBa 3JIEKTPOMAarHWTHBIX BOJH. B3anMHas OpHEHTalMs BEKTOPOB B
AIIEKTPOMArHUTHOHM BOJTHE B BaKyyMe:
3.55 - -

E1lBlc




IIxama SJICKTPOMArduTHBIX BOJIH. HpI/IMeHeHI/Ie OJICKTPOMArouTHBIX BOJIH B

3.5.6

TEXHUKE U OBITY

OIITUKA

[IpsiMonuHeitHOE paclpoCTpaHEHUE CBETa B OJHOPOAHOUN cpene. ToueuHslit
S04 nctoyHuk. JIyu cBera
36.2 3aKOHBI OTPaKEHUSI CBETA.




3.6.3

3.6.4

ol B

ST

[TocTpoenne n300pa’keHMIA B TUIOCKOM 3€pKaiie

3aKOHBI IPEJTOMIICHHS CBETA.

IIpenomnenue ceera:

nysina = n,sinf.

sino




sinp.

AOCOFOTHBIN MOKa3aTes b MPETOMIICHHS:

C
Nagec = ;

abc

OTHOCHTENBHBINA OKA3aTeNhb IpCIOMIICHUA




_ nz 171

nOTH
n1 UZ

OTH




Xox 1y4eit B Ipu3Me.




1’1 = 1’2 . H].?"']. = .ﬁ':?'.-l

CoOTHOIIIGCHUE YacTOT M  COOTHOIICHHE JJINH

BOJH TIpH TIEpexoje

MOHOXPOMATHYECCKOI'0 CBETA YEPE3 I'paHUIy pasaciia ABYX OIITUYCCKUX CPEO:

3.6.5

ny<n, n,

n

Cp

IlosmHOE BHYTpEHHEE OTpaKEHUE.

Hpe,[[eHLHBIﬁ YIroJ1 IOJIHOTO BHYTPECHHETO OTPAKCHUA:

. 1 n;
Sina,, = =—
Noru nq

Sino.

p







CO6I/IpaIOH_[I/Ie H paCCCUBAIOIUC JIMH3LI. Tonkas nuH3a. CDOKYCHOC PacCTOAHUC

M ONTHYCCKAs CHJIa TOHKOM JIMH3BI:

D= 1
" F
D
3.6.6
F
1
3.6.7 @®opMmysa TOHKOH JIMH3BIL:




— |k
— %~

—- |3




VBennuenue, JaBaeMoe JIMH30M:

I =

h_If]
H d




3.6.8

| i

d T+

A

F\ h
f

e

B ciyuae paccenBaronieit JIMH3bI:

1
D0 = F =—0,
D







| fl




Xox jdyda, NMPOUIEIIEro JMH3Y MOJ HPOM3BOJIBHBIM YIJIOM K €€ IJIaBHOM
ontuuyeckoil ocu. IloctpoeHune u300pakeHU TOYKM M OTpe3Ka MPsSMOMl B

CO6I/IpaIOH_[I/IX H paCcCCUBAOIMX JIMH3aX U UX CUCTEMAX

3.6.9 doroarnmapaT Kak ONTHYECKUMA Mpuoop. I'71a3 Kak onTHYecKas cucreMa
Wutepdepenius cBeta. KorepeHTHbIE HCTOYHUKH. YCIIOBUS HAOIIOICHHUS
MaKCUMyMOB W MHHHMYMOB B WHTEp()EpPEHIIMOHHON KapTHHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB:
3.6 7 h 5
-0 MAKCIIMYMBI — A=2m =, M= 01,23
=
w)
MITHIMYMEI — .-1'=.={2m+1_];, m=0,£1,+2 +3 .
s
Hudpaxmus ceeta. Judpakunonnas pemérka. YcnoBue HaOMIOIEHHS TTaBHBIX
MaKCHMyMOB TIpH HOPMAaJIbHOM TIQJICHHH MOHOXPOMATHYECKOTO CBETa C
JUITMHOW BOJIHBI A Ha PEIIETKY ¢ meprozom d:
3.6.11

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

dsing




3.6.12

Hucnepcus cBeta

KBAHTOBAS ®U3UKA




4.1

KOPITYCKVYJISIPHO-BOJIHOBO! JIY AJIM3M
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41.2

pc

['unoreza M. [Tnanka o kBantax. @opmyna [Inanka: E = hv

®otoHnbl. DHeprus GpoToHa:

E=h —hc—
= U—T—pc
E
hv
A
hc




HUmnynbe ¢poToHa:

©

hv




413 ®otoadppext. Onbitel A.I'. Ctonerosa. 3akoHsl GoTorddexTa
VYpaBHenue DifHmreitHa 11 GoTodddexTa:
E¢0T0Ha = ABbIXOﬂa + EKm-lmax;
41.4

dorona




ABBIXO1a
+

KHHMax

rae,

Ed)OTOHa =

(horona




hv

hc

ABLIXOAH = thp =

BbIXOJa

Kp

hc
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Kp




Kp

hc
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_ MV " max

Exyumax 2 = eUsan

KHHMax
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eU

3an
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JlaBiaeHue cBeTa.




4.2

I[aBJ'IeHI/Ie CBC€Ta Ha IIOJHOCTBIO OTPaAXAIOLIYIO IOBEPXHOCTh U HA IIOJIHOCTBIO

MOrJIoIAaroIyro MOBEPXHOCTh

OU3NKA ATOMA

4.3

421

HJ'IaHCTapHaH MOA€CJIb aTOMa

4.2.2

[Toctynatsl bopa. U3nyyenue u nornomeHre GOTOHOB MIPU MEPEX0/Ie aTOMa C
OJIHOTO YPOBHSI SHEPIUU Ha IPYTOu:

he
mn - .
S

hv = |EJ,r — Em|

4.2.3

4.3.1

4.3.2

JInHenyaTeie CIEKTPBI.

CriexTp ypoBHEH SHEPIrUU aToMa BOAOPOJIA:

—13,63B
E =222 5123, .

" 2

e

OU3NKA ATOMHOI'O APA

Hyknonnas mozens sinpa ['eiizenOepra — MBanenko. 3apsa sapa. MaccoBoe

yucio sapa. Mzoronsl

PannoakTHBHOCTE.

Anbda-pacnan:
A A4 4
-X—>5Y+ 5He

bera-pacnan.




DIIeKTPOHHBIN B-pacna;

A A 0~
XY+ je+v,

[To3utponHslii B-pacnan:
A A 0
X —r75Y + 1€ TV,

["amma-uzmyuenue
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3akoH pPaaArOaKTUBHOI'O pacliaga:

-t
N(t) = Ny % 2T

N(®)




ITycth M — Macca paaAMOaKTUBHOIO BellecTBa. Toraa

-t
m(t) =mgy* 2T

m(t)
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Hz[epHHe pPCaKknuu. I[GJ'ICHI/IC " CUHTC3 SAJCP




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

» ®usuka. 10 knacc. Mskumes I'.4., byxosueB b.b., Corckuit H.H.; mox
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M3maTeancTBo
«ITpocsenieHue»

» Guzuka. 11 knacc. Mskumies I'.41., byxosues b.b., Hapyrun B.M.; non
penaknueti [TapdenteeBoit H.A. AkmmonepHoe o61mecTBo «M3marenscTBo

«ITpocBenieHue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

» ®usuka. 10 knacc. Mskumes I'.4., byxosues b.b., Corckuit H.H.; mox
penakmueit [lapdpentreBoit H.A. AkuinonepHoe obmiectBo «M31aTenncTBO
«ITpocBenieHue»

» ®usuka. 11 knacc. Mskumes I'.5., byxosues b.b., Hapyrun B.M.; noa
penakmueii [TapdenTtreBoit H.A. AknimonepHoe obmectBo «M31aTeancTBo
«IIpocBemienue»

N PPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

1. bu6muoreka IJOK
2. Poccuiickaa DnektponHas [llkomna

3. OOpazoBarenbHbII MOPTaT HAa 0a3e MHTEPAKTUBHOU MIaTdopmbl Yun.Py
4. Caur PEILIY EI'D, CIAM I'MA, ®UTTA
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